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PLEASE READ PRIOR TO INSTALLATION FOR SAFETY.

M AC input power must be disconnected before any wiring to the AC motor drive is made.

M Even if the power has been turned off, a charge may still remain in the DC-link

DANGER capacitors with hazardous voltages before the POWER LED is OFF. Please do not
touch the internal circuit and components.

M There are highly sensitive MOS components on the printed circuit boards. These
components are especially sensitive to static electricity. Please do not touch these
components or the circuit boards before taking anti-static measures. Never reassemble
internal components or wiring.

M Ground the AC motor drive using the ground terminal. The grounding method must
comply with the laws of the country where the AC motor drive is to be installed.

M DO NOT install the AC motor drive in a place subjected to high temperature, direct
sunlight and inflammables.

n M Never connect the AC motor drive output terminals U/T1, V/T2 and W/T3 directly to the

AC mains circuit power supply.
CAUTION P PRI

=

Only qualified persons are allowed to install, wire and maintain the AC motor drives.

M Even if the 3-phase AC motor is stop, a charge may still remain in the main circuit
terminals of the AC motor drive with hazardous voltages.

M If the AC motor drive is stored in no charge condition for more than 3 months, the
ambient temperature should not be higher than 30 °C. Storage longer than one year is
not recommended, it could result in the degradation of the electrolytic capacitors.

M Pay attention to the following when transporting and installing this package (including
wooden crate, wood stave and carton box)

1. If you need to sterilize, deform the wooden crate or carton box, please do not
use steamed smoking sterilization or you will damage the VFD.
Please use other ways to sterilize or deform.
You may use high temperature to sterilize or deform. Leave the packaging
materials in an environment of over 56°C for 30 minutes.

4. ltis strictly forbidden to use steamed smoking sterilization. The warranty does
not covered VFD damaged by steamed smoking sterilization.

M Type of electrical supply system (3WYE) to which the drive shall be connected.

I==NOTE]

The content of this manual may be revised without prior notice. Please consult our distributors or download the most latest version
at

http://www.deltaww.com/services/DownloadCenter2.aspx?seclD=8&pid=2&tid=0&CID=06&item|D=060101&typelD=1&downloadl|

D=&title=&dataType=&check=0&hl=en-US
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Chapter 1 Introduction

Chapter 1 Introduction

1-1 Receiving and Inspection

After receiving the AC motor drive, please check for the following:

1.

Please inspect the unit after unpacking to assure it was not damaged during shipment. Make sure that
the part number printed on the package corresponds with the part number indicated on the
nameplate.

Make sure that the voltage for the wiring lie within the range as indicated on the nameplate. Please
install the AC motor drive according to this manual.

Before applying the power, please make sure that all the devices, including power, motor, control
board and digital keypad, are connected correctly.

When wiring the AC motor drive, please make sure that the wiring of input terminals “R/L1, S/L2, T/L3”
and output terminals”U/T1, V/T2, W/T3” are correct to prevent drive damage.

When power is applied, select the language and set parameter groups via the digital keypad
(KPC-CCO01). When executes trial run, please begin with a low speed and then gradually increases

the speed untill the desired speed is reached.

1-2 Nameplate Information

iR 4T

IR T
Model name
gy A Vi BE JBR/ B A [ Q
i N\ HEL s/ HEVR SR L s \ hELTA DELTAELECTRONICS, INC.

Input voltage/current MODEL: VFDOO7CH23A-21
iy L O o R R A [ INPUT:

Kyt O FEL T/ FEL 9 Y 5 3PH, 200-240V, 50/60Hz, 6.4A

Output voltage/current ' ' ’

RS OUTPUT:
PRI 3PH, 0-240V, 5A, 2.0KVA, 1HP
CESE 02400 SA ZOKVA
Frequency range FREQUENCY RANGE: 0-599Hz
ﬁﬂ%ﬁ&zli : Version: X.XX
1 i 5 | |

Firmware version
Enclosure (IPXX) %I &6 557 BH & 5
Enclosure(I1P XX)# 25 5 BH [X 5

Enclosure type (IPXX)

B P R R &

i |

\\/

] B A E bR s X s
Certifications
i AR
A PE A

Serial number Product identification

1-1



Chapter 1 Introduction
1-3 Model Name
VED 007 CH 2

NEMA Protection Level
0:UL Open type

L o I:NEMAI

L o [P Protectional Level

0: IPOO
2:1P20

® Installation Method

A: Wall-Mount Type C: Cabinet Type

o Input Voltage

23A:230v 3-Phase

43A:460v 3-Phase

4EA: 460v 3-Phase (EMI Filter built-in)
43C: Frame H

1-4 Serial Number

007CHDAJ &6

| ]

¢ CH2000 Series

Applicable motor capacity
007: 1HP(0.75kW)~2800:375HP(280kW)
See <Ch9: Product Specifications> for details.

Variable Frequency Drive

[ 14 01 0001

Production Number: Number 1

Production Week: Week 1

T: Taiwan W: Wujian S: Shanghai

Production Year: Year 2014

Production Factory

Delta Standard Lead-free Product

Abbreviation of the Model Name

1-2



1-5 RFI Jumper

RFI Jumper: The AC motor drive may emit the electrical noise. The RFI
interference (Radio Frequency Interference) on the power line.

Frame A~C

Screw Torque: 8~10kg-cm(6.9-8.7 Ib -in.)

Loosen the screws and remove the MOV-PLATE. Fasten the screws back to the original position after

MOV-PLATE is removed.

jumper is used to suppress the
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Chapter 1 Introduction

Frame DO~H

Remove the MOV-PLATE by hands, no screws need to be loosen.
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Isolating main power from ground:

When the power distribution system of the Power Regenerative Unit is a floating ground system (IT) or an
asymmetric ground system (TN), the RFI short short-circuit cable must be cut off. Cutting off the
short-circuit cable cuts off the internal RFI capacitor (filter capacitor) between the system's frame and the
central circuits to avoid damaging the central circuits and (according to IEC 61800-3) reduce the ground
leakage current.

Important points regarding ground connection

M To ensure the safety of personnel, proper operation, and to reduce electromagnetic radiation, the
Power Regenerative Unit must be properly grounded during installation.

M The diameter of the cables must meet the size specified by safety regulations.

M The shielded cable must be connected to the ground of the Power Regenerative Unit to meet safety
regulations.

M The shielded cable can only be used as the ground for equipment when the aforementioned points are
met.

M When installing multiple sets of Power Regenerative Units, do not connect the grounds of the Power
Regenerative Units in series. As shown below

Ground terminal % @ @

D D
'\\ i
orground wires —

Bestwiring setup f




Chapter 1 Introduction

Pay particular attention to the following points:

M After turning on the main power, do not cut the RFI short-circuit cable while the power is on.

M Make sure the main power is turned off before cutting the RFI short-circuit cable.

M Cutting the RFI short-circuit cable will also cut off the conductivity of the capacitor. Gap discharge may

occur once the transient voltage exceeds 1000V.

If the RFI short-circuit cable is cut, there will no longer be reliable electrical isolation. In other words, all

controlled input and outputs can only be seen as low-voltage terminals with basic electrical isolation. Also,

when the internal RFI capacitor is cut off, the Power Regenerative Unit will no longer be electromagnetic

compatible.

M The RFI short-circuit cable may not be cut off if the main power is a grounded power system.

M The RFI short-circuit cable may not be cut off while conducting high voltage tests. When conducting a
high voltage test to the entire facility, the main power and the motor must be disconnected if leakage
current is too high.

Floating Ground System(IT Systems)

A floating ground system is also called IT system, ungrounded system, or high impedance/resistance

(greater than 30Q) grounding system.

M Disconnect the ground cable from the internal EMC filter.

M In situations where EMC is required, check whether there is excess electromagnetic radiation affecting
nearby low-voltage circuits. In some situations, the adapter and cable naturally provide enough
suppression. If in doubt, install an extra electrostatic shielded cable on the power supply side between
the main circuit and the control terminals to increase security.

@ Do not install an external RFI/EMC filter, the EMC filter will pass through a filter capacitor, thus
connecting power input to ground. This is very dangerous and can easily damage the Power
Regenerative Unit.

Asymmetric Ground System(Corner Grounded TN Systems)
Caution: Do not cut the RFI short-circuit cable while the input terminal of the Power Regenerative Unit
carries power.
In the following four situations, the RFI short-circuit cable must be cut off. This is to prevent the system
from grounding through the RFI capacitor, damaging the Power Regenerative Unit.

RFI short-circuit cable must be cut off

1 Grounding at a corner in a triangle configuration 2 Grounding at a midpoint in a polygonal

L1 configuration
L1
,)
Y Y VN \ L2 j\
J?c /\l\m L2
L3
L3

1-5



Chapter 1 Introduction

3 Grounding at one end in a single-phase 4 No stable neutral grounding in a three-phase
configuration autotransformer configuration

L1 L1
%47 L1
L2——
}%LZ

L3———

RFI short-circuit can be used

Internal grounding through RFI capacitor, which reduces L1
electromagnetic radiation. In a situation with higher

requirements for electromagnetic compatibility, and using a

symmetrical grounding power system, an EMC filter can be

installed. As a reference, the diagram on the right is a

symmetrical grounding power system.

L2
L3

1-6
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1-6 Dimensions

Frame A

VFD0O07CH23A-21, VFD0O15CH23A-21, VFD022CH23A-21, VFD0O37CH23A-21,

VFD007CH43A-21, VFD0O15CH43A-21, VFD022CH43A-21, VFD037CH43A-21, VFD055CH43A-21,
VFDO0O7CH4EA-21, VFDO15CH4EA-21, VFD022CH4EA-21, VFD037CH4EA-21, VFD0O55CH4EA-21

See Detail A
ee Detai D
W
WA | D1

=2 0 C 3

Q4

= —
ot
>
o
= (G —
ot
ot
o
>
(G Iy G =
i

0

=
=
@

See Detail B

7

=0

Detail B (Mounting Hole)

Unit: mm [inch

Frame W H D W1 H1 D1* S1 1 2 3
A 130.0 | 250.0 | 1700 | 116.0 | 236.0 | 458 6.2 22.2 34.0 28.0
[5.12] | [9.84] | [6.69] | [4.57] | [9.29] | [1.80] | [0.24] | [0.87] | [1.34] | [1.10]

1-7

D1*: Flange mounting
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Frame B

VFDO055CH23A-21, VFD075CH23A-21, VFD110CH23A-21,
VFD075CH43A-21, VFD110CH43A-21, VFD150CH43A-21,
VFDO075CH4EA-21, VFD110CH4EA-21, VFD150CH4EA-21

W - - D -
- W1 _ / See Detail A D1
|

% A [EmI=I=I=]=]
{ \ Eel=l=l==="]

AN

 m— Y e—

[
0
Y
H
7 = 1000000000
nUUBEBE00
2839000000

1
J0E
E00
HaE

Hig

See Detail B

S

Detail A (Mounting Hole)

U
s

ot I

Detail B (Mounting Hole)

Unit: mm [inch]

Frame w H D W1 H1 D1* S1 1 2 ®3
BA 190.0 320.0 190.0 173.0 303.0 779 8.5 222 34.0 43.8
[7.48] [12.60] [7.48] [6.81] [11.93] [3.07] [0.33] [0.87] [1.34] [1.72]

D1*: Flange mounting

1-8



Frame C

VFD150CH23A-21, VFD185CH23A-21,
VFD185CH43A-21, VFD220CH43A-21, VFD300CH43A-21,
VFD185CH4EA-21, VFD220CH4EA-21, VFD300CH4EA-21

H 1
H

See Detail A

See Detail B

Chapter 1 Introduction

D1

il
00
00
00
BE
— 7

i
O]

:
0
0

J
0

 m— N — 1)

C a3 4D

Detail A (Mounting Hole)

I+

‘H

Detail B (Mounting Hole)

Unit: mm [inch]

S

Frame W H D W1 H1 D1* S1 1 2 3
o1 250.0 | 400.0 | 210.0 | 231.0 | 381.0 | 929 8.5 22.2 34.0 50.0
[9.84] | [15.75] | [8.27] | [9.09] | [15.00] | [3.66] | [0.33] | [0.87] | [1.34] | [1.97]

1-9

D1*: Flange mounting
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Frame DO
DO0: VFD370CH43S-21

D1

A

=/SEE DETAIL A

- W
| W1
<—>‘
b & ‘ }

|

00no
o CD
Oo0o

H2

D2

o

H1
H3

SEE DETAIL B

@

S1

——

DETAIL A
(MOUNTING HOLE)

S1

—

DETAIL B
(MOUNTING HOLE)

Unit: mm [inch]

Frame W H1 D W1 H2 H3 D1* D2 S1 S2
0o.q| 2800 | 5000 | 2550 | 2350 | 4750 | 4420 | 942 | 160 11.0 18.0
[11.02] | [19.69] | [10.04] | [9.25] | [18.70] | [17.40] | [3.71] | [0.63] | [0.43] | [0.71]

D1*: Flange mounting
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Frame D
D1: VFD220CH23A-00, VFD300CH23A-00, VFD370CH23A-00, VFD370CH43A-00, VFD450CH43A-00,

VFD550CH43A-00, VFD750CH43A-00

D
- W - SEE DETAIL A < D1
- W1 - / L D2
5 ‘ @
g0 = 5 o] .
= ‘
T S=
@ﬁ% o~ . ==
550 I T T —— |
26 == \
I == ;
ol
@ |
|
G |
e 3
Wi s r 0]
1< S2
SEE DETAIL B
DETAIL A DETAIL B

(MOUNTING HOLE)  (MOUNTING HOLE)

Unit: mm [inch]

Frame| W H D | WI | HI | H2 | H3 | D1* | D2 | S1 | S2 | &1 | &2 | &3
o, |3300| - | 2750|2850 | 5500 | 5250 | 4920 | 107.2 | 16.0 | 11.0 | 180
[12.99] [10.83]|[11.22] |[21.65] |[20.67]|[19.37]| [4.22] | [0.63] | [0.43] | [0.71]

D1*: Flange mounting
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Frame D

D2: VFD220CH23A-21, VFD300CH23A-21,VFD370CH23A-21, VFD370CH43A-21, VFD450CH43A-21,
VFD550CH43A-21, VFD750CH43A-21

D
W SEE DETAIL A D1
| W | J/ - P2
Eé B é; O m
] == |
oo g = 2 ii:
oo | == ‘
I == |
T |
ol
2] |
) ¢ I G |
-] ©
@\ | J \? : O
L s
SEE|DETAIL B
=] =] il
— e
?1 #1
%3 —= S 33
B L —
52 2
\ /
DETAIL A DETAIL B

(MOUNTING HOLE)  (MOUNTING HOLE)

Unit: mm [inch]

Frame| W H D W1 H1 H2 H3 D1* D2 S1 S2 P1 ®2 @3

330.0 | 688.3 | 275.0 | 285.0 | 550.0 | 525.0 | 492.0 | 107.2 | 16.0 | 11.0 | 18.0 | 762 | 34.0 | 220
[12.99] | [27.10]| [10.83] | [11.22] | [21.65] | [20.67]| [19.37] | [4.22] | [0.63] | [0.43] | [0.71] | [3.00] | [1.34] | [0.87]

D2

D1*: Flange mounting
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Frame E

E1: VFD450CH23A-00, VFD550CH23A-00, VFD900CH43A-00, VFD1100CH43A-00

w D
W1 fgee Detail A D1
/
O = 4 O
B
@
= | % 2
(o] =[]
@ )
M
See Detail B S3 1] be
Se
N
Detail A (Mounting Holed Detail B (Mounting Hole>

Unit: mm [inch]
Frame| W H D W1 H1 H2 H3 D1* D2 (S1,82| S3 ®1 2 o3
Eq 370.0 300.0 | 335.0 | 589 |560.0 | 528.0 | 143.0| 18.0 | 13.0 | 18.0 - - -
[14.57] [11.81]][13.19([23.19]|[22.05]|[20.80]| [5.63] | [0.71] | [0.51] | [0.71]

D1*: Flange mounting



Chapter 1 Introduction

Frame E

E2: VFD450CH23A-21, VFD550CH23A-21, VFD900CH43A-21, VFD1100CH43A-21

w D
‘ W1 ‘ fSee Detail A
)
O = &
/]
® 1 ®
285 | 2= ¥
(=] =]e)
I
@ ®
] @
\ See Detail B
® @

Detail A (Mounting Hole) Detail B (Mounting Hole)

Unit: mm [inch]
S1,82| S3 P1 ®2 @3
Eo 370.0 | 715.8 | 300.0 | 335.0 | 589 | 560.0 | 528.0 | 143.0 | 18.0 | 13.0 | 18.0 | 22.0 | 34.0 | 92.0

[14.57]([28.18]([11.81]|[13.19 |[23.19]|[22.05]|[20.80]| [5.63] | [0.71] | [0.51] | [0.71] | [0.87] | [1.34] | [3.62]

Frame, W H D W1 H1 H2 H3 D1* D2

D1*: Flange mounting
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Frame F
F1: VFD750CH23A-00, VFD1320CH43A-00

W D
W1 D1
ﬁSee Detail A
O - o o - o <)’ - ) LC; ) E

N ~
T T ™
— I
o
593
(o] =]e)
D

[
i
i
f
i
i
-
y

D2

é

Detail A (Mounting Hole)

(]

Detail B (Mounting Hole)

Unit: mm [inch]

Frame| W D W1 H1 H2 H3 | D1* | D2 S1 S2 S3
£1 | 4200 300.0 | 380.0 | 800.0 | 770.0 | 717.0 | 124.0 | 180 | 13.0 | 250 | 18.0
[16.54] [11.81] | [14.96] | [31.50] | [30.32] | [28.23] | [4.88] | [0.71] | [0.51] | [0.98] | [0.71]

D1*: Flange mounting
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Frame F
F2: VFD750CH23A-21, VFD1320CH43A-21

W D
W1 D1
fSee Detail A
o o o {/ (]
O— —0 I

N ™
O
I g“@
DOQ

u

= =

|
q Tl
See Detail B S3 ||| D2

S1

A

@

Detail A (Mounting Hole)

S1

(]

Detail B (Mounting Hole)

Unit: mm [inch]
Frame| W H D W1 H1 H2 H3 D1* D2 S1 S2 S3
F2 420.0 | 940.0 | 300.0 | 380.0 | 800.0 | 770.0 | 717.0 | 124.0 18.0 13.0 25.0 18.0
[16.54] | [37.00] | [11.81] | [14.96] | [31.50] | [30.32] | [28.23] | [4.88] | [0.71] | [0.51] | [0.98] | [0.71]
Frame| &1 ®2 ®3

Fo | 920 | 350 | 220
[3.62] | [1.38] | [0.87]

D1*: Flange mounting



Frame G
G1: VFD1600CH43A-00, VFD1850CH43A-00, VFD2200CH43A-00

Chapter 1 Introduction

w D
‘ W1 - See Detail A
| |
KN 10 . [O
T I £
® L1 ®
=2
oo
e o
—v W oo —
— T/ 4
S3
See Detail B
ST ST
Alallalala !
ol | g |l |l gl Tl |
— =
@ se
(T
Detail A (Mounting Hole) Detail B (Mounting Hale)
Unit: mm [inch]
Framel W H D W1 H1 H2 H3 S1 S2 S3 D1 2 ®3
500.0 397.0 | 440.0 {1000.0| 963.0 | 913.6 | 13.0 | 26.5 | 27.0
G1 [19.69] ) [15.63] [217.32] [39.37]|[37.91]|[35.97]| [0.51] | [1.04] | [1.06] ) ) )
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Frame G
G2: VFD1600CH43A-21, VFD1850CH43A-21, VFD2200CH43A-21

w D
‘ WA - See Detail A
| |
-
[N e o ° 1] [O
N ~| ™|
I T I
—
= 52
j]ale)
© e o
B et B = 7 lm
Y @
‘ s3
See Detail B
8 8 3
8 8 8 i
Sl S
IT
Se
Detail A (Mounting Hole) Detail B (Mounting Hole)

Unit: mm [inch]
Frame, W H D W1 H1 H2 H3 S1 S2 S3 1 P2 ®3
500.0 | 1240.2| 397.0 | 440.0 |1000.0| 963.0 | 9136 | 13.0 | 26,5 | 27.0 | 22.0 | 34.0 | 117.5
[19.69]|[48.83]|[15.63][[217.32] [39.37]|[37.91]|[35.97]| [0.51] | [1.04] | [1.06] | [0.87] | [1.34] | [4.63]

G2
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cH

S2

See Detail B

/See Detail A

W1

ol

W2
W1
[
)
©

H1: VFD2800CH43A-00

Frame H

H4
®3

Unit: mm [inch]

H3
®2

H2
®1

See Detail B(Mounting Hole)

S3

H1
1403.0|1346.6

[55.24] |[53.02]

26.5 | 25.0

S2

W6

S1

13.0
[0.51] | [1.04] | [0.98]

W5

See Detail A(Mounting Hole)

D6

W4

1-19

D5

W3

D4

W2

D3

W1

000pTaN0oA0ToNCoo0taDOLN00D00

D2

o =

45.0
[1.77]

D1

700.0 | 1435.0| 398.0 | 630.0 | 290.0
[27.56]| [56.5] |[15.67]| [24.8] |[11.42]

1aT0ootao0000nconndoonoNceanna

W

H1
H1

Frame
Frame| H5




Unit: mm [inch]

S2

See Detail B(Mounting Hole)
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Frame H

H2: VFD2800CH43C-00

/See Detail A
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/See Detail B
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A ()

See Detail B(Mounting Hole)

@

CH ,

(-]
(-]
N
S
S2
See Detail A(Mounting Hole)

See Detail B

/See Detail A

®3
117.5

H4

Unit: mm [inch]

H3
®2
34.0

H2
®1

S3

H1
1729.0|/1701.6

[68.07]| [66.99]

S2
26.5 | 25.0 | 22.0

W6

S1
13.0

W5

D6
137.0

W4

1-21

D5
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H3: VFD2800CH43C-21

Frame H

D4
65.0 | 204.0 | 68.0

W2

D3

W1

D2
38.0

D1

51.0
[2.01] | [1.50] | [2.56] | [8.03] | [2.68] | [5.39] | [0.51] | [1.04] | [0.98] | [0.87] | [1.34] | [4.63]

W

700.0 |1745.0] 404.0 | 630.0 | 500.0 | 630.0 | 760.0 | 800.0
[27.56]([68.70]|[15.91]| [24.8] |[19.69] | [24.8] |[29.92]| [31.5]

H3
Frame| H5
H3

Frame
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Digital Keypad
KPC-CCO01

720[2.83] 15.0[0.59]
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(7] (] (=) (=]

AN __ — RuN
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116.0 [4.57]

q
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Chapter 2 Installation

Chapter 2 Installation

2-1 Minimum Mounting Clearance and Installation

IES)INOTE

m Prevent fiber particles, scraps of paper, shredded wood saw dust, metal particles, etc. from
adhereing to the heat sink

m Install the AC motor drive in a metal cabinet. When installing one drive below another one,
use a metal separation between the AC motor drives to prevent mutual heating and to
prevent the risk of fire accident.

m Install the AC motor drive in Pollution Degree 2 environments only: normallyl only
nonconductive pollution occurs and temporary conductivity caused by condensation is

expected.
The appearances shown in the following figures are for reference only.
Airflow direction: € (Blue arrow) inflow < (Red arrow) outflow
(Sépgﬁedxvﬁ)ins'[a”ation Side-by-side horizontal installation(Frame A-C)
277 //// 7/ 777

A

A‘\tA/’ A\tA/\ & \#A

C

B B
B | Inverter || Inverter [

B Inverter
-4+ Inverter | erte

W

<>\«
e

A}

A

A A SAR da ¥ . z

<>\N\\\\\e=\
ﬂ&\\\\\\\\\\\\\\\\\\\\k—»

Multiple drives, single side-by-side horizontal installation ( Frame A~C, G, H)

) )

AN TN SN

B B
-4 Inverter [<4——p Inverter | 42» Inverter

e N\
<N

Z
[ R NG N /}Ag

2-1



Chapter 2 Installation

Multiple drives, side-by-side installation (Frame DO, D, E, F) Install metal separation between the drives.

;A‘\tv' N ;A e
7, = -/ = S B

g B B/ B B Z % D

%d—h Inverter 4—#24—» Inverter 4—»% %ﬂ Inverter
7 7 7 % .
¢A A tA }A %

Multiple drives side-by-side vertical installation (Frame A~H )
Ta: Frame A~G Ta*: Frame H

When installing one AC motor drive below another one (top-bottom installation), use a metal separation
between the drives to prevent mutual heating. The temperature measured at the fan’s inflow side must be
lower than the temperature measured at the operation side. If the fan’s inflow temperature is higher, use
a thicker or larger size of metal seperature. Operation temperature is the temperature measured at 50mm
away from the fan’s inflow side. (As shown in the figure below

~

- tA % *\ tA %
P N % VTIa« 7
% B (5 B % é D
%4—» Inverter - Inverter A—PZ %ﬁ Inverter
7 7 7
o 7 o
% —50mm & — m%_ 7 /
\/ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, % /////////// %
(— & s % Ta*‘\ tA /
% 7 % 1o
% / /
% B & B % % D
éd—h Inverter |- Inverter 4—»% %4—» Inverter
7 7
% -
% T s0mm §—50 mé 7 %
% }A T ~— Ta - /}A %
2-2 Minimum mounting clearance
Frame A (mm) B (mm) C (mm) D (mm)
A~C 60 30 10 0
DO~F 100 50 - 0
G 200 100 - 0
H 350 0 0 200 (100, Ta=Ta*=407C)

Frame A

VFD007CH23A-21, VFD0O15CH23A-21, VFD022CH23A-21, VFD037CH23A-21,
VFD007CH43A/4EA-21, VFDO15CH43A/4EA-21, VFD022CH43A/4EA-21,
VFD037CH43A/4EA-21, VFDO55CH43A/4EA-21

Frame B

VFD055CH23A-21,VFD075CH23A-21,VFD110CH23A-21,
VFD075CH43A/4EA-21,VFD110CH43A/4EA-21, VFD150CH43A/4EA-21

Frame C

VFD150CH23A-21,VFD185CH23A-21,
VFD185CH43A/4EA-21, VFD220CH43A/4EA-21,VFD300CH43A/4EA-21

Frame DO

VFD370CH43S-21

2-2




Chapter 2 Installation

Frame D VFD220CH23A-00/21, VFD300CH23A-00/21, VFD370CH23A-00/21,

VFD370CH43A-00/21, VFD450CH43A-00/21, VFD550CH43A-00/21, VFD750CH43A-00/21
Frame E  VFD450CH23A-00/21, VFD550CH23A-00/21, VFD900CH43A-00/21, VFD1100CH43A-00/21
Frame F  VFD750CH23A-00/21, VFD1320CH43A-00/21
Frame G VFD1600CH43A-00/21, VFD1850CH43A-00/21, VFD2200CH43A-00/21
FrameH |VFD2800CH43A-00, VFD2800CH43C-00, VFD2800CH43C-21
= NOTE

1. The minimum mounting clearances stated in the table above applies to AC motor drives frame Ato D. A drive fails
to follow the minimum mounting clearances may cause the fan to malfunction and heat dissipation problem.

-

MTW

tA

NMNNN

}c

jo

Inverter

MM

\\

Ls7d

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

[ NOTE|

The mounting clearances stated in the figure is for installing the drive in an
open area. To install the drive in a confined space (such as cabinet or
electric box), please follow the following three rules: (1) Keep the minimum
mounting clearances. (2) Install a ventilation equipment or an air conditioner
to keep surrounding temperature lower than operation temperature. (3)
Refer to parameter setting and set up Pr. 00-16, Pr.00-17, and Pr. 06-55.
The following table shows the heat dissipation and the required air
volume when installing a single drive in a confined space. When
installing multiple drives, the required air volume shall be multiplied
by the number the drives.

Refer to the chart (Air flow rate for cooling) for ventilation equipment
design and selection.

Refer to the chart (Power dissipation) for air conditioner design and
selection.

Different control mode will affect the derating. See Pr06-55 for more
information.

Ambient temperature derating curve shows the derating status in
different temperature in relation to different protection level.

If UL Type 1 models need side by side installation, please remove top
cover of FrameA~C, and please do not install conduit box of Frame D

and above.
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Chapter 2 Installation

Air flow rate for cooling
Flow Rate (cfm) Flow Rate (m®/hr)

Model No. Externalnternal| Total External Internal| Total

VFD007CH23A-21 - - - - - -

VFDO15CH23A-21 14 - 14 24 - |24
VFD022CH23A-21 14 - 14 24 - |24
VFDO037CH23A-21 10 - 10 17 - 17
VFDO055CH23A-21 40 14 |54 68 | 24 | 92
VFDO075CH23A-21 66 = 14 80 112 24 136
VFD110CH23A-21 58 | 14 72 99 | 24 136
VFD150CH23A-21 166 12 178 282 @ 20 302
VFD185CH23A-21 166 12 178 282 @ 20 302
VFD220CH23A-21 179 30 (209 304 @ 51 355
VFD300CH23A-21 179 30 (209 304 @ 51 355
VFD370CH23A-00/23A-21 179 30 (209 304 @ 51 | 355
VFD450CH23A-00/23A-21 228 = 73 301 387 | 124 | 511
VFD550CH23A-00/23A-21 246 = 73 319 418 | 124 542
VFD750CH23A-00/23A-21 224 | 112 346 381 | 190 | 571
VFD007CH43A/4EA-21 - - - - - -
VFDO15CH43A/4EA-21 14 - 14 24 - |24
VFD022CH43A/4EA-21 14 - 14 24 - |24
VFDO037CH43A/4EA-21 10 - 10 17 - 17
VFDO55CH43A/4EA-21 14 - 14 24 - 24
VFDO75CH43A/4EA-21 40 14 |54 68 | 24 | 92
VFD110CH43A/4EA-21 58 | 14 72 99 | 24 124
VFD150CH43A/4EA-21 58 14 |72 99 | 24 124
VFD185CH43A/4EA-21 99 | 21 120 168 @ 36 204
VFD220CH43A/4EA-21 99 | 21 120 168 @ 36 204
VFD300CH43A/4EA-21 99 | 21 120 168 @ 36 204
VFD370CH43S-21 179 30 (209 304 @ 51 355
VFD370CH43A/4EA-21 147 | 30 177 248 21 269
VFD450CH43A-00/43A-21 179 30 (209 304 @ 51 355
VFD550CH43A-00/43A-21 186 = 30 216 316 51 | 367
VFD750CH43A-00/43A-21 186 = 30 216 316 51 | 367
VFD900CH43A-00/43A-21 257 | 73 330 437 | 124 | 561
VFD1100CH43A-00/43A-21 223 73 296 379 124 503
VFD1320CH43A-00/43A-21 224 | 112 336 381 | 190 | 571
VFD1600CH43A-00/43A-21 454 771
VFD1850CH43A-00/43A-21 454 771

2-4

Power Dissipation
Power Dissipation (watt)
Loss
External
(Heat
sink)
38 27 65
59 31 90
80 36 116
127 46 173
223 67 | 290
306 86 | 392
432 121 | 553
499 161 | 660
589 184 | 773
737 216 = 953
1001 186 | 1187
1064 | 220 1284
1238 | 267 1505
1505 | 308 1813

1758 369 2127

43 25 68
59 29 88
76 33 109
118 42 160
152 46 198
260 76 | 336
348 93 | 441
469 122 | 591
445 138 | 583
509 158 | 667
655 211 | 866
809 184 | 993
863 184 | 1047
1162 218 1380
1384 | 257 | 1641
1878 | 334 | 2212
1878 | 399 | 2277
2336 | 491 | 2827
2680 579 | 3259
4179
5011

Internal| Total




Air flow rate for cooling
VFD2200CH43A-00/43A-21 454
VFD2800CH43A-00/43C-00/43C-21 769

 The required airflow shown in chart is for installing single drive in a confined | ¢

space.

771
1307

% When installing the multiple drives, the required air volume should be the

required air volume for single drive X the number of the drives.

JEmNOTE|

Normal control Ambient temperature derating curve

Derating for High Ambient Temperature

100

90 -

80 -

70 -

=TUL Open Type
60 -

Output Current Ratio (%)

580 - =L Open Type_side by
side or UL Type I

40 T T T T

30 35 40 45 50 55
Ambient Temperature ('C)

60
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Power Dissipation

6168

7059

The heat dissipation
shown in the chart
is for installing
single drive in a
confined space.
When installing the
multiple drives,
volume of heat
dissipation should
be the heat
dissipated for single
drive X the number
of the drives.

Heat dissipation for
each model is
calculated by rated
voltage, current and
default carrier.
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Advanced control Ambient temperature derating curve

Output Current Rato (%)

100

90

80

70

60

50

Derating for High Ambient Temperature

=—=Frame A~B
(UL open-type)

——Frame A~B (UL type 1 or Open type_side by side)
Frame C~H (UL open-type, UL type 1 or Open type_side by side)

40

45

Ambient Temperature (°C)

30

35

60
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Chapter 3 Unpacking

Chapter 3 Unpacking

The AC motor drive should be kept in the shipping carton or crate before installation. In order to retain the
warranty coverage, the AC motor drive should be stored properly when it is not to be used for an extended

period of time.

3-1 Unpacking

The AC motor drive is packed in the crate. Follows the following step for unpack:

Frame D

Crate 1 (VFDXXXCHXXA-00)
Loosen the 12 cover screws to open the crate.

Crate 2 (VFDXXXCHXXA-21)
Loosen the 4 screws on the iron plates. There are 4
iron plates and in total of 16 screws.

Loosen the 8 screws that fastened on the pallet
and remove the wooden plate.

Remove the crate cover, EPEs, rubber and
manual.

3-1



Chapter 3 Unpacking

Loosen the 10 screws on the pallet, remove the

wooden plate.

Lift the drive by hooking the lifting hole. It is now

ready for installation.

4 iron plates and in total of 16 screws.

Crate 2 (VFDXXXXCHXXA-21)

Lift the drive by hooking the lifting hole. It is now

ready for installation.

Iy
\\\\&}\

Ty

W Wy

\‘&\\\ A

Frame E

)

Loosen the 4 screws on the iron plates. There are 4 Loosen the 4 screws on the iron plates. There are

Crate 1 (VFDXXXXCHXXA-00
iron plates and in total of 16 screws.
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Chapter 3 Unpacking

Remove the crate cover, EPEs and manual.

Remove the crate cover, EPEs, rubbers and
manual.

Loosen the 8 screws on the pallet as shown in the
following figure.

Loosen the 10 screws on the pallet and remove the
wooden plate.

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Lift the drive by hooking the lifting hole. It is now
ready for installation.
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Frame F

Crate 1 (VFDXXXXCHXXA-00)

Remove the 6 clips on the side of the crate with a
flat-head screwdriver. (As shown in figure below.)

Crate 2 (VFDXXXXCHXXA-21)

Remove the 6 clips on the side of the crate with a
fl

at-head screwdriver. (As shown in figure below.)

Remove the crate cover, EPEs, rubbers and
manual.

Loosen the 5 screws on the pallet
as shown in the following figure.

Loosen the 9 screws on the pallet and remove the
wooden plate.

wood plate2
wood plate1

3-4




Chapter 3 Unpacking

Lift the drive by hooking the lifting hole. It is now
ready for installation

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Frame G

Crate 1 (VFDXXXXCHXXA-00)

Remove the 6 clips on the side of the crate with a
flathead screwdriver. (As shown in figure below.)

Crate 2 (VFDXXXXCHXXA-21)
Remove the 6 clips on the side of the crate with a
flathead screwdriver. (As shown in figure below.)

Remove the crate cover, EPEs and manual.

)
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Chapter 3 Unpacking

Loosen the 5 screws as shown in following figure:

Loosen the 12 screws and remove the wooden
plate.

wood plate1

wood plate2 1
wood plate3
wood plate5
wood plate4

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Frame H

Crate 1 (VFDXXXXCHXXA-00)
Remove the 8 clips on the side of the crate with a
flathead screwdriver. (As shown in figure below.)

Crate 2 (VFDXXXXCHXXC-00)
Remove the 8 clips on the side of the crate with a
flathead screwdriver. (As shown in figure below.)
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Chapter 3 Unpacking

Remove the crate cover, EPEs and manual.

Remove the crate cover, EPEs, rubbers and
manual.

Loosen the 6 screws on the top then remove 6
metal washers and 6 plastic washers as shown in
figure below.

Loosen the 6 screws on the top then remove 6
metal washers and 6 plastic washers as shown in
figure below.

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Loosen 6 of the M6 screws on the side and remove
the 2 plates, as shown in below. The removed
screws and plates can be used to secure the AC
motor drive from the external.
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Frame H

Secure the drive from the external. (Skip to the
next step if this situation does not apply to you.)
Loosen 8 of M8 screws on the both sides and place
the 2 plates that were removed from the last step.
Fix the plates to AC motor drive by fasten 8 of the
M8 screws. (As shown in below)

Torque: 150~180kg-cm (130.20~156.24Ib-in.)

Lift the drive by hooking the lifting hole. It is now
ready for installation.

Crate 3 (VFDXXXXCHXXC-21)

Use flathead screwdriver to remove the clips on the side of the crate, 8 clips in total.
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Chapter 3 Unpacking

Remove the crate cover, EPEs, rubber and manual.

Loosen 6 of the M6 screws on the side and removes the 2 plates, as shown in following figure. The
removed screws and plates can be used to secure AC motor drive from the external.

3-9
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Secure the drive from the internal.
Loosen 18 of the M6 screws and remove the top
cover as shown in figure 2. Mount the cover (figure
1) back to the drive by fasten the M6 screws to the
two sides of the drive, as shown in figure 2.
Torque: 35~45kg-cm (30.38~39.06Ib-in.)

0 0

1

° O o
3
o O ©

Figure 1
Top cover (Use M12 screws)

Secure the drive from the external.

Loosen 8 of the M8 screws on the both sides and
place the 2 plates that were removed from the last
step. Fix the plates to rive by fasten 8 of the M8
screws. (As shown in figure below).

Torque: 150~180kg-cm (130.20~156.24Ib-in.)

Figure 2
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Chapter 3 Unpacking

Lift the drive by hooking the lifting hole. It is now ready for installation.

Frame H Secure the drive
(VFDXXXXCHXXA-00)

Screw: M12*6

Torque: 340-420kg-cm [295.1-364.61b-in.]

e L L o

3-11



Chapter 3 Unpacking

VFEDXXXXCHXXC-00

Secure the drive from the internal.

Screw: M12*8
Torque: 340-420kg-cm [295.1-364.61b-in.]

o

e

3 4
VFDXXXXCHXXC-21

Secure the drive from the external.
Screw: M12*8
Torque: 340-420kg-cm [295.1-364.61b-in.]

3-12



Chapter 3 Unpacking

3-2 The Lifting Hook

The arrows indicate the location of the lifting holes of frame DO to H, as shown in figure below:

TN

\ y JIIITINIINIY

,m\\\\\\\\\\\\\\\\

Figure 3

Figure 2
Figure 5

o,
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Chapter 3 Unpacking

Ensure the angle between the lifting holes and the

Ensure the lifting hook properly goes through the
lifting hole, as shown in the following diagram.

(Applicable to Frame DO~E)

lifting device is within the specification, as shown

in the following figure. (Applicable to Frame DO~E)

)

~H

(Applicable to Frame F

O
T <]
Pt !
NQQNQ

(>

(Applicable to Frame F~H)

3-14



Chapter 3 Unpacking

Weight

vFD370cH43s-21 DO 29kg(63.9 Ibs.)

40 kg(88.2 Ibs.)

D

VFDXXXCHXXA-21

VFDXXXCHXXA-00 [) 37.6q(82.9 Ibs.)

66 kg(145.5 Ibs.)

E

VFEDXXXXCHXXA-21

VEDXXXCHXXA-00 B 63.6 kg(140.2 Ibs.)

F 88kg(193.8 Ibs.)

VFDXXXCHXXA-21

VFDXXXXCHXXA—OOF 85kg(187.2Ibs.)

A

VEDXXXXCHXX-21 G 138kg(303.9 Ibs)

00 G 130kg(286.5 Ibs.)

VFDXXXXCHXX

3-15
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Chapter 3 Unpacking

H

H1: VFD2800CH43A-00

235kg (518.11bs)

|

(]

H2: VFD2800CH43C-00

257kg (566.61bs)

T

(]

263kg (579.8Ibs)

I

]

3-16



Chapter 4 Wiring

Chapter 4 Wiring

After removing the front cover, examine if the power and control terminals are clearly noted. Please read
following precautions before wiring.

M Make sure that power is only applied to the R/L1, S/L2, T/L3 terminals. Failure to comply may result

in damage to the equipments. The voltage and current should lie within the range as indicated on the

nameplate (Chapter 1-1).

M All the units must be grounded directly to a common ground terminal to prevent lightning strike or

electric shock.

M Please make sure to fasten the screw of the main circuit terminals to prevent sparks which is made

by the loose screws due to vibration

DANGER

M It is crucial to turn off the AC motor drive power before any wiring installation are
made. A charge may still remain in the DC bus capacitors with hazardous voltages
even if the power has been turned off therefore it is suggested for users to measure
the remaining voltage before wiring. For your personnel saftery, please do not
perform any wiring before the voltage drops to a safe level < 25 Vdc. Wiring
installation with remaninig voltage condition may caus sparks and short circuit.

M Only qualified personnel familiar with AC motor drives is allowed to perform
installation, wiring and commissioning. Make sure the power is turned off before
wiring to prevent electric shock.

A\

CAUTION

M When wiring, please choose the wires with specification that complys with local
regulation for your personnel safety.
M Check following items after finishing the wiring:
1. Are all connections correct?
2. Any loosen wires?
3. Any short-circuits between the terminals or to ground?

4-1



Chapter 4 Wiring
4-1 Wiring

Wiring Diagram for Frame A~C
* It provides 3-phase power

Fuse/NFB (No Fuse Breaker)

R(L1) s
S(L2) § o
T(L3) § o
| =N O TE | AN

Itis recommended to
install a protective
circuit at RB-RC to
protect it from system
damage.

When fault occurs, the
contact will switch ON to shut

the power and protect the power system.

OFF ON

MC

DC choke (optlonal)

Wiring Diagram for Frame D 3
and Frames Above

Fuse/NFB (No Fuse Breaker)

R(L1) § o

TN

S(L2) S o

Pl

T(L3) I
| \E=NOTE]

Itis recommended to
install a protective
circuit at RB-RC to
protect it from system
damage.

When fault occurs, the
contact will switch ON to shut

the power and protect the power system.

MC

|||||_

4-2
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. Factory setting: NPN (SINK) Mode
: Please refer to
: Figure 2 for wiring

! of NPN mode and FWD/STOP

Chapter 4 Wiring

' PNP mode. REV/STOP

Multi-step 1

Multi-step 2

Multi-step 3

Factory ) Tmulti-step 4

setting NA

NA

NA

NA

I==hinoT E]

Digital Signal Common ObeY

* MI8 caninput 100kHz pulses
*Do NOT apply the mains voltage directly
i _toabove terminals.

factory, Remove this short circuiting jumper

Safety PLC \_\

DCM, SCM1 and SCM2 when C2000 leaves
the factory. Remove this short circuiting jumper
before using the safety function while wiring. i
*2 Itis a short circuiting jumper installed between
+24V, STO1 and STO2 when C2000 leaves the

before using the safety function while wiring.

| +24VDC

1
|
*1 Itis a short circuiting jumper installed between |
1
1
1

+10V/20mA

0~10V/0~20mA | |

ska| Ll —H@®) AV
4~20mA/0~10V : :

Ll —@) ACI

-10~+10V (@) AUl
Analog Signal Commoh

-10V/20mA

o Main circuit (power) terminals

Multi-function output
terminals

250Vac/3A (N.O.)
250Vac/3A(N.C.)

250Vac/1.2A(N.O.)
Estimate at COS (0.4)

250Vac/1.2A(N.C.)
Estimate at COS (0.4)

30Vdc/5A (N.O.)
30Vdc/3A (N.C.)

(@ DFMMulti-function output |

termlnals
100kHz

frequenc
30V30m
CM

Multi-function output
frequency terminals
48V/50mA

Multi-function output
IVlozfre uencytermlnapls
48V/50mA

Multi-function
MCM Photocoupler Output

\
I
[
MO1 |
\
\
\
[
\

Analog Multi-function !
Output Terminal ‘
. 0~10VDC/-10~+10V |
= Analog Signal common
L Analog Multi-function :
Output Terminal |
0~10vVDC/4~20mA

IO&RELAY \
extension card |

CANBUS

Pin1~2,7, 8: reserved
Pin 3, 6:GND

Pin 4:SG-

Pin 5:SG+

Modbus RS-485 X
I

@ Control terminals

4-3
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Chapter 4 Wiring

Figure 1 (For Frame G and above)
Power > Transformer > VFD-CH2000

R/L11
S/L21

oy

OO=0O
O~<O~C

T/L31
DC+
5 F{/L12O JSJS
% S/L22x
9 T/L32><')<
O O
| ] ] e
Figure 2
SINK (NPN) /SOURCE (PNP) Mode
@ Sink Mode @ Source Mode
withinternal power (+24VDC) with internal power (+24VDC)

=
=

|

A

N

=

oo

=

N
-
<
>I‘
ANV
A Tan(Tas

N
- -~ — & — -
‘\4
p
Ny
EaN FaN PN

: | DCM, , |
external power +24V ! internalcircuit!  external power +24V L — __ internalcircuit

(3) Sink Mode (4) Source Mode

with external power with external power
T T T T T e [T T T T T T T
! o | ] ol
M1 | 1#5( | M1 | 11‘?{ |
y W\ - W -
‘ ! \ !
+ Mi2| !U‘%i{ | { MI2| 1“{ |
® | ¢ -
U ! U ] |
18 | - MI8, !!W{ |
* ! * -
1 |
‘ } s24Ve— |

w COM|

| .
| |
| . |
|
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Chapter 4 Wiring

Figure 3
Function of DC Link
M Applicable to Frame E~H

M Operation Instruction
1. When RST power is off, please disconnect terminal r and terminal s. (As circled in dotted line,
uninstall the gray section and properly store cable r and cable s. Cable r and cable s are not
available in optional accessories, do not dispose them.)

After terminal r and terminal s are cleared, user may now connect new power source to terminal r
and terminal s. Please connect 220Vac for 220V model and 440 Vac for 440V model.

When the drive power is on, if terminal r and terminal s are not connected to new power source
(220 Vac for 220V model and 440Vac for 440 V model), the digital keypad will display an error
message “ryF”.

2. When DC Link is used as a DC Bus connection (RST power is applied), it is not required to

remove terminal r and terminal s.

[I=knoTE

Common DC Bus can only be applied to the drives with same power range. If in your case the
drives are in different power range, please contact with us (Delta Industrial Automation Business

Unit).
(e}
=3
@
o O B ¢ ,_
P boococnenononos ﬁ
J RN [ ALz S/E%F?W%\\ TL3 | T13% H ?G“ H oG- H L/TT \D\WT?};R%Z [ W3 H
*JB,, @ .0, 0. 0" & e e T e
19,010, 0.0 o [foflof[ofle
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Chapter 4 Wiring

4-2 System Wiring Diagram

Power input terminal

> > > NFB or fuse
@) @) O

Electromagnetic
contactor

AC reactor
(input terminal)

g g ¢

>> Zero-phase

reactor

filter |

resistor

R/L1 S/L2 T/L3

> Zero-phase
reactor

—) AC reactor
—) (output terminal)

Power input
terminal

Please supply power according to the rated
power specifications indicated in the manual
(refer to 9 Specifications Table).

NFB or fuse

There may be a large inrush current during
power on. Referto 7-2 NFB to select a suitable
NFB or fuse.

Electromagnetic
contactor

Switching ON/OFF the primary side of the
electromagnetic contactor can turn the integrated
elevator device ON/OFF, but frequent switching is
a cause of machine failure. Do not switch ON/OFF
more than once an hour. Do not use the
electromagnetic contactor as the power switch
for the integrated elevator drive; doing so will
shorten the life of the integrated elevator drive.

AC reactor
(input terminal)

When the main power supply capacity is
greater than 500kVA, or when it switches
into the phase capacitor, the instantaneous
peak voltage and current generated will
destroy the internal circuit of the integrated
elevator drive. Itisrecommended to install
aninput side AC reactor in the integrated
elevator drive. This will also improve the
power factor and reduce power harmonics.
The wiring distance should be within 10m.
Please referto 7-4.

Zero-phase
reactor

Used to reduce radiated interference, especially
in environments with audio devices, and reduce
input and output side interference.

The effective range is AM band to 10MHz.
Please refer to Appendix 7-5.

EMI filter

Can be used to reduce electromagnetic
interference.

Brake resistor

Used to shorten deceleration time of the motor.
Please referto 7-1.

AC reactor
(output terminal)

The wiring length of the motor will affect the size
of the reflected wave on the motor end. It is
recommended to install an AC reactor when the
motor wiring length is greater than 20 meters.
Referto 7-4.

4-6



Chapter 5 Main Circuit Terminals

Chapter 5 Main Circuit Terminals

5-1 Main Circuit Diagram
Brake resistor
(optional)

For frame A~C

*Provide 3-phase input power

Fuse/NFB(No Fuse Breaker)

R(L1 —o/\o—|
s(t2) —§ >
T(L3) —& O—

DC choke
(optional) Brakeresistor
(optlonal)

O
.............. -

For frame A~C
Jumper 7T

* Provide 3-phase input power
|
|
U

Fuse/NFB(No Fuse Breaker)

RL)—S O

s(t2) -8 o
T(L3) —& O

Forframe DO and above DO
Provide 3-phase input power

Fuse/NFB(No Fuse Breaker)
+1/DC+

RIL1)—S  O—
s(L2) =8~ o—
T(L3) —8~ o

5-1



Chapter 5 Main Circuit Terminals

For Frame G and above

Power > Transformer > VFD-CH2000

R/L11
® ® @
’ > 1 s/L2t L
'A Fii“ %( T/larl

JEmNOTE|

| 3%
N =s:

S/L22 0
T/L32 X,

T 5% | oo

DC+

OO0

[ | Please remove short circuit plate of FRAME G and H if 12 pulse is implemented

T Tk
DETAIL A
SCALE 1,000

SEE DETAIL-
A

[ | Before implementing 12 pulse, consult Delta for more detail

Terminals

Descriptions

R/L1, S/L2, T/L3

AC line input terminals 3-phase

u/T1, ViT2, W/T3

AC drive output terminals for connecting 3-phase induction motor

+1, 42

Applicable to frame A~C
Connections for DC reactor to improve the power factor. It needs to remove the
jumper for installation.

+1/DC+, -/DC-

Connections for brake unit (VFDB series)

(for 230V models: =22kW, built-in brake unit)
(for 460V models: =30kW, built-in brake unit)
Common DC Bus

B1, B2

Connections for brake resistor (optional)

S

Earth connection, please comply with local regulations.

5-2



A

CAUTION

Chapter 5 Main Circuit Terminals

Main power terminals

4]

Do not connect 3-phase model to one-phase power. R/L1, S/L2 and T/L3
has no phase-sequence requirement, it can be used upon random
selection.

It is recommend to add a magnetic contactor (MC) to the power input wiring
to cut off power quickly and reduce malfunction when activating the
protection function of the AC motor drive. Both ends of the MC should have
an R-C surge absorber.

Fasten the screws in the main circuit terminal to prevent sparks condition
made by the loose screws due to vibration.

Please use voltage and current within the specification.

When using a general GFCI (Ground Fault Circuit Interrupter), select a
current sensor with sensitivity of 200mA or above and not less than
0.1-second operation time to avoid nuisance tripping.

Please use the shield wire or tube for the power wiring and ground the two
ends of the shield wire or tube.

Do NOT run/stop AC motor drives by turning the power ON/OFF. Run/stop
AC motor drives by RUN/STOP command via control terminals or keypad. If
you still need to run/stop AC motor drives by turning power ON/OFF, it is
recommended to do so only ONCE per hour.

Output terminals for main circuit

4]

When it needs to install the filter at the output side of terminals U/T1, V/T2,
W/T3 on the AC motor drive. Please use inductance filter. Do not use
phase-compensation capacitors or L-C (Inductance-Capacitance) or R-C
(Resistance-Capacitance), unless approved by Delta.

DO NOT connect phase-compensation capacitors or surge absorbers at the
output terminals of AC motor drives.

Use well-insulated motor, suitable for inverter operation.

Note down the rated data and the torque force of the wiring when the output
terminal is below 75°C. This information provides the right wiring method
to wire terminals (It corresponds to the terminals of the motor wire and
non-motor wire).

When the AC drive output terminals U/T1, V/T2, and W/T3 are connected to
the motor terminals U/T1, V/T2, and W/T3, respectively, the motor will rotate
counterclockwise (as viewed on the shaft end of the motor) when a forward
operation command is received. To permanently reverse the direction of
motor rotation, switch over any of the two motor leads

Foward
Running

5-3



Chapter 5 Main Circuit Terminals

Terminals for connecting DC reactor, external brake resistor, external
brake resistor and DC circuit

M This is the terminals used to connect the DC reactor to improve the power
factor. For the factory setting, it connects the short-circuit object. Please
remove this short-circuit object before connecting to the DC reactor.

N
N0

fyuw ‘;3:7\‘5 DC reactor (optional)
+1 +2
M Connect a brake resistor or brake unit in applications with frequent
deceleration ramps, short deceleration time, too low brake torque or
requiring increased brake torque.

Brake resistor

Brake resistor (optional)
(optional) | [BRF )
R ) e ... Brakeunit
TR - v FDB (optional)
(o) OO0 (o)

M The external brake resistor of Frame A, B and C should connect to the
terminals (B1, B2) of AC motor drives.

M For those models without built-in brake resistor, please connect external
brake unit and brake resistor (both of them are optional) to increase brake
torque.

M When the terminals +1, +2 and - are not used, please leave the terminals
open.

M DO NOT connect [+1, -], [+2, -], [+1/DC+, -/DC-] or brake resistor directly to
prevent drive damage.

M DC+ and DC- are connected by common DC bus, please refer to Chapter
5-1(Main Circuit Terminal) for the wiring terminal specification and the wire
gauge information.

M Please refer to the VFDB manual for more information on wire gauge when
installing the brake unit.

5-4



5-2 Main Circuit Terminals

Frame A

X
q
4
q

O

b

COOOCJ

&) — @L

0000000000000

ulz

f IP‘(ME]E IMOTOR S

1o @ O 1

Main circuit terminals:

Chapter 5 Main Circuit Terminals

R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, ©, B1, B2, +1, +2, -

Models

VFD007CH23A-21
VFD015CH23A-21
VFD022CH23A-21
VFD037CH23A-21
VFD007CH43A-21
VFD007CH4EA-21
VFD015CH43A-21
VFDO15CH4EA-21
VFD022CH43A-21
VFD022CH4EA-21
VFD037CH43A-21
VFD037CH4EA-21
VFD055CH43A-21
VFD055CH4EA-21

Max. Wire
Gauge

8 AWG
(8.4mm?)

Min. Wire Gauge

14 AWG (2.1mm?)
12 AWG (3.3mm2)
10 AWG (5.3mm?)
8 AWG (8.4mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
14 AWG (2.1mm?)
10 AWG (5.3mm?)
10 AWG (5.3mm?)
10 AWG (5.3mm?)
10 AWG (5.3mm?)

UL installations must use 600V, 75°C or 90°C wire.

only.

Figure 1

10 Max.

$4.5+0.5

5 Max.

Ring Iug\

¥/

25 Max.

9 Max.

5-5

Figure 1 shows the terminal specification.
2. Figure 2 shows the specification of insulated heat shrink tubing that
comply with UL (600V, YDPU2).

Figure 2
Ring lug

Torque
(£10%)

M4
20kg-cm
(17.4 Ib-in.)
(1.96Nm)

Use copper wire

13 Min.

——

: \Heat Shrink Tube
A>\vaE



Chapter 5 Main Circuit Terminals

Frame B

@ Ot

|
T

e [“per {8182

LB
|
CHARGE
i I
EP-]:UTT
POWER | W
(@) E)

Main circuit terminals:
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, ©, B1, B2, +1, +2, -

Models

VFD055CH23A-21
VFD075CH23A-21
VFD110CH23A-21
VFD075CH43A-21
VFD075CH4EA-21
VFD110CH43A-21
VFD110CH4EA-21
VFD150CH43A-21
VFD150CH4EA-21

UL installations must use 600V, 75°C or 90°C wire.
-1 lonly.

= M4

Max. Wire

Gauge

4 AWG

(21.2mm?)

6 AWG (13.3mm?)
8 AWG (8.4mm?

Min. Wire Gauge ;Erc:rg;)e)
8 AWG (8.4mm?)
6 AWG (13.3mm?)
4 AWG (21.2mm?) M5
8 AWG (8.4mm?) 35Ka-CIm
10AWG (8.3mm) 377 T
8 AWG (8.4mm") (3.434Nm)
8 AWG (8.4mm?) '

)

Use copper wire

Terminal D+ [+2 & +1]: Torque: 45 kg-cm [39.0lb-in.] (4.415Nm) (£10%)

Figure 1
14 Max. ;«é
$5.2 Min. ~
Ring Iug\(m
N
) 2
. T T 2
= [ [ Q
= Lo
LO_ ] L
N~
?13 Max.

5-6

oy 1. Figure 1 shows the terminal specification.
= 2. Figure 2 shows the specification of insulated heat shrink tubing that
comply with UL (600V, YDPU2).

Figure 2
Ring lug

13 Min.

|
|
|
al
|
|
T Heat Shiink Tube
ke

——



Frame C

&

i@

i
|IIII aoocog H

%m&

w7 |

oe [l B[ B2

O

O@L

Models

VFD150CH23A
VFD185CH23A
VFD185CH43A
VFD185CH43E
VFD220CH43A
VFD220CH43E
VFD300CH43A
VFD300CH43E

UL installations must use 600V, 75°C or 90°C wire.

only.

= M4

Main circuit terminals:
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, ©, B1, B2, +1, +2, -

Max. Wire

Gauge

1/0 AWG
(53.5mm

)

Chapter 5 Main Circuit Terminals

Min. Wire Gauge E{g;;
1 AWG (42.4mm?)
1/0 AWG (53.5mm?)
4 AWG (21.2mm?) M8
6 AWG (13.3mm?) 80kg-cm
4 AWG (21.2mm®) | (69.4 Ib-in.)
4 AWG (21.2mm?) (7.85Nm)
2 AWG (33.6mm°)
3 AWG (26.7mm?)

Use copper wire

| Terminal D+ [+2 & +1]: Torque: 90 kg-cm [78.2lb-in.] (8.83Nm) (£10%)

1. Figure 1 shows the terminal specification.
== 2. Figure 2 shows the specification of insulated heat shrink tubing that

comply with UL (600V, YDPU2).

Figure 1
5
24 Max. =
¢8.3 Min. =
Ring Iug\(
-
\_/
) 3
T T E
= ] S
= ol
re)
o $22 Max.

5-7

Cc

Figure 2
Ring lug

13 Min.

‘ ‘ \—Heat Shrink Tube
/\>\W|RE
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Chapter 5 Main Circuit Terminals

Frame DO Main circuit terminals:
O = o | R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, ©, +1/DC+, -/DC-
B il Max. Wire . , Torque
Models Gauge Min. Wire Gauge (+10%)
M8

2/0 AWG 2 80kg-cm
VFD370CH43S (67.4mm?) 1/0 AWG (53.5mm?) (70 b-in.)
(7.85Nm)

UL installations must use 600V, 75°C or 90°C wire. Use copper wire

T only.

Specification of grounding wire: 2AWG*2(33.6mm?*2)

= Figure on the right shows the specification of insulated heat shrink
tubing that comply with UL (600V, YDPUZ2).

= [ %
msﬂg @ [senmnn] - 22 Max. 22 Max. ‘E_
Cowst § B B B Fosssrdbosses g #8.2 Min. #8.2 Min. -

___POWER | -
o e T e | o o 98 s

/Ring lug Ring Iug\

Q)

39 Max.

*
\J
3
T T E
b &

20 Max. 15 Max.

Terminal Size Terminal Size (Ground)

E ©)
- il

o =

! Nl |
' :\Heat Shrink Tube T 1\Heat Shrink Tube
S WiRe TN WiRE

13+1.5

13 Min.
13 Min.
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Chapter 5 Main Circuit Terminals

Frame D Main circuit terminals:
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, ©, +1/DC+, -/DC-
0O ¢ o Max. Wire . : Torque
Models Gauge Min. Wire Gauge (+10%)
VFD220CH23A-00 1/0 AWG(53.5mm?)
VFD300CH23A-00 4/0 AWG (107mm?)
VFD370CH23A-00 01~y | 250MCM (1 27mm?)
VFD370CH43A-00 (152mm?) 1/0 AWG (53.5mm?)
VFD450CH43A-00 2/0 AWG (67.4mm?)
VFD550CH43A-00 3/0 AWG (85mm?) M8

VFD750CH43A-00 300MCM (152mm?) | 200kg-cm

VFD220CH23A-21 1/0 AWG(53.5mm?) | (173 Ib-in.)

3 BT VFD300CH23A-21 3/0 AWG (85mm? (19.62Nm)
H 2
T — STRIE VFD370CH23A-21 4/0 AWG (1 07mm )
o I VFD370CH43A-21 ("1/ 87’r\T1V\r’T1C2') 1/0 AWG (53.5mm?)
5] | VFD450CH43A-21 1/0 AWG (53.5mm?)
VFD550CH43A-21 2/0 AWG (67.4mm?)
VFD750CH43A-21 4/0 AWG (107mm?)

1. UL installations must use 600V, 75°C or 90 °C wires. Use copper

5-9

wire only.
2. Figure 1 shows the terminal specification.
3. Figure 2 shows the specification of insulated heat shrink tubing
that comply with UL (600V, YDPU2).
Figure 1 Figure 2
é Ring lug
=
28 Max. N~ =
?8.2 Min. =
@
Ring lug )\ N
\ﬁ/ ‘2“ f : et Shrink Tube
R e
?28 Max.



Chapter 5 Main Circuit Terminals

Frame E L .
5 5 Main circuit terminals:
|R/L1, S/L2, T/L3, U/, V/T2, W/TS, D, +1/DC+, -/DC-
Max. Wire . . Torque
Models Gauge Min. Wire Gauge (+10%)

. —# VFD220CH23A-00 1/0 AWG(53.5mm?)

5 =——| VFD300CH23A-00 4/0 AWG (107mm?)

° | =1 VFD370CH23A-00 «n  250MCM (127mm?)
VED370CH43A-00 8%%'\4%'\4'5 1/0 AWG (53.5mm?)
VFD450CH43A-00 2/0 AWG (67.4mm?)
VFD550CH43A-00 3/0 AWG (85mm?) M8
VFD750CH43A-00 300MCM (152mm?) = 200kg-cm
VFD220CH23A-21 1/0 AWG(53.5mm?) | (173 Ib-in.)
VFD300CH23A-21 3/0 AWG (85mm? (19.62Nm)
VFD370CH23A-21 . 4/0 AWG (107mm?)

x -l VFD370CH43A-21 (ﬁ/g%wm?*f) 1/0 AWG (53.5mm?)

N I VFD450CH43A-21 1/0 AWG (53.5mm?)
VFD550CH43A-21 2/0 AWG (67.4mm?)
VFD750CH43A-21 4/0 AWG (107mm?)
1. UL installations must use 600V, 75°C or 90 °C wires. Use copper

wire only.

2. Specification of grounding wire™: 300MCM [152 mm?]
Torque: M8 180kg-cm (156 Ib-in.) (17.64Nm) (£10%), as shown in
Figure 2.

3. Figure 1 shows the specification for ring lug.

4. Figure 3 shows the specification of insulated heat shrink tubing that
comply with UL (600C, YDPU2).

Figure 1 L
oy é
+c1£') ‘ 31MAX. %.
N~
' 28.0MAX.
— %) -
g or-28.2myy ;)
> | —
S St o tsau
_ | 026.5MAX. 3 |
Figure 3
] - Ring lug
c L
£ C
™
A [t
)
L L)
| |
% | ™\ Heat Shrink Tube
e
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Chapter 5 Main Circuit Terminals

EEEE— Main circuit terminals:
O — () RIL1, S/L2, T/L3, U/T1, V/T2, W/T3, +1/DC+, -/DC-

Max. Wire . . Torque
Models Gauge Min. Wire Gauge (+10%)
VFD750CH23A-00  300MCM*2 300MCM*2 (152mm**2) M8

VFD1320CH43A-00 (152MM™2) 4/0 AWG*2 (107mm>2)  200kg-cm

VFD750CH23A-21 | 40 AWG*2 4/0 AWG*2 (107mm?+2) (173 lb-in.)
25 (19.62Nm)

VFD1320CH43A-21 (107mm™2) " 3/0AWG*2 (85mm?*2)

1. VFD750CH23A-00/21 installations must use 90°C wire.
2. For other model, UL installations must use 600V, 75°C or 90°C
wire. Use copper wire only.

3. Specification of grounding wire @ : 300MCM*2 [152 mm>*2]
Torque: M8 200kg-cm (173 Ib-in.) (19.62Nm) (x10%)
4. Figure 1 shows the specification for ring lug.
iml 5.  Figure 2 shows the specification of insulated heat shrink tubing
—— that comply with UL (600C, YDPU2).

| Figure 1 Figure 2
. /Ring lug
+c1_o' ‘ 31MAX. Q
b | %) £

g “T-82my,

) ! |

= % P\"Heat Shrink Tube

WIRE
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Frame G L .
Main circuit terminals:
Qe = e 14 R/L11, R/L12, S/L21, S/L22, T/L31, T/L32
Models Mé);u\gge Min. Wire Gauge &{8;3
VFD1600CH43A-00 300MCM*2 (152mm?**2)
VFD1850CH43A-00 2/0AWG*4 (67.4mm?>*4) M8

VFD2200CH43A-00 300MCM*4 = 3/0AWG*4 (85mm**4) | 200kg-cm
VFD1600CH43A-21 (152mm*4) 4/0 AWG*2 (107mm?*2) | (173 lb-in.)

VFD1850CH43A-21 1/0AWG*4 (53.5mm?*4)  (19.62Nm)
VFD2200CH43A-21 2/0AWG*4 (67.4mm?>*4)
Main circuit terminals:
. U/T1, V/T2, W/T3, +1/DC+, -/DC-
. sa) 4 Max. Wire . . Torque
, . Models Gauge Min. Wire Gauge (+10%)
VFD1600CH43A-00 300MCM*2 (152mm?*2)
VFD1850CH43A-00 400MCM*2 (203mm?*2) M12
VFD2200CH43A-00 500MCM*2 | 500MCM*2 (253mm?**2) | 408kg-cm
VFD1600CH43A-21/ (253mm*2) 4/0 AWG*2 (107mm?2) | (354lb-in.)
VFD1850CH43A-21 300MCM*2 (152mm?*2) | (40Nm)
VFD2200CH43A-21 400MCM*2 (203mm?>*2)
1. UL installations must use 600V, 75°C or 90°C wire. Use copper wire
only.

2. Use 600V, 90°C wire for VFD2200C43A when the surrounding
temperature is over 45C.
3. Figure 1 and Figure 2 show the specification for using ring lug.

4. Specification for grounding wire@: 300MCM*4 [152 mm*2]
Torque: M8 200kg-cm (173 Ib-in.) (19.62Nm) (x10%), as shown in
Figure 1

5. Figure 3 and Figure 4 shows the specification of insulated heat
shrink tubing that comply with UL (600C, YDPUZ2).

Figure 1 Figure2
R/L11, R/L12, S/L21, S/L22, T/L31, U/T1. V/T2. W/T3. +1/DC+. -/DC-
T/L32, ’ ’ ’ T
_ 2
é Y %
3 | ] ,
g @8.2/\4”\/_ $12.2(MIN.) é —i
uw
\
B |
| ©26.5MAX. azomax) _[]
z
=
Figure 3 Figure 4
- Ring lug R
g [o] g ()
O e o =
— |1 — I
|

T T
| |
I L
: : \Heat Shrink Tube

Seat Shrink Tube

‘

—

\WIRE
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Main circuit terminals:

beg 655
A 5S5LoLN
S5 =28, ©@
= oNO®
S NZ T
o —

T sy
o o EEE
E 3 SES
2 9 22
MNP
E = 500
> £ 222
= o 29
) S ® O
ol <t
02, i
_I.,Ww.v O E
o x® =E
Lo O&
== Q-
of =
N 8 8 &
2 240
N, 229
A o I I T
o O OO0 0O
¥ g88s
T =8R8
- O aon
hay TRAETIARTE
o > > >

™\ Heat Shrink Tube
WIRE

Q /Ring lug

Figure 2
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26.5M

Specification of grounding wire @ : 300MCM*4 [152 mm?*4],

Torque: M8 200kg-cm (173 Ib-in.) (19.62Nm) (x10%), as shown in

figure 1.
Figure 2 shows the specification of heat shrink tubing that comply

UL installations must use 600V, 75°C or 90°C wire. Use copper wire
with UL (600C, YDPU2).

only.
Figure 1 shows the specification for using the ring lug.
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15Kg-cm [10.4~13lb-in.]
Loosen the screws and press the tabs on both sides

to remove the cover.

Frame C

Chapter 6 Control Terminals

Please remove the top cover before wiring the multi-function input and output terminals,
The drive appearances shown in the figures are for reference only, a real drive may look different

Loosen the screws and press the tabs on both sides Screw torque: 12

to remove the cover.
Screw torque: 12~15Kg-cm [10.4~13lb-in.]

Remove the cover for wiring. Frame A~H

Chapter 6 Control Terminals
Frame A&B

A — =
N\ /f S MRS
NIRRT

/%V X MM%%%%M////%///?@ o

\

b

N
=

AN
TS
A T O

LRNIIRIIRRRRRR
N

@%ﬁ /////////%méﬁé/ééﬁ?

AN
TN

)

TRRRANRR  TBANNRRR W
OB - e
AN

TN
AN g/

N

//Z///?f////? g
T W W e
\ TN - -

LA

Screw torque: 12~15Kg-cm [10.4~13Ib-in.] To remove the cover, lift it slightly and pull outward.

Loosen the screws and press the tabs on both sides to remove the cover.
Screw torque: 12~15Kg-cm [10.4~13lb-in.] To remove the cover, lift it slightly and pull outward.

Frame DO & D

Frame E
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Frame F
Screw torque: 12~15Kg-cm [10.4~13Ib-in.] To remove the cover, lift it slightly and pull outward

Frame G
Screw torque: 12~15Kg-cm [10.4~13lb-in.] To remove the cover, lift it slightly and pull outward

Frame H
Screw torque: 14~16Kg-cm [12.15~13.89Ib-in.] To remove the cover, lift it slightly and pull outward
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6-1 Specifications of Control Terminal

0-10Vv

0-10V 0-20mA OET | RC2RB2RA2 RC1RB1RAf @
AFM2
AVI ACI 485 \ ‘ l | ‘ ‘ ‘
8] wlf] xclt jSiSiSiS/S)S)
0-20mA 0-20mA 0-10V 120

EoEEEE SiSEEEls ®
oY e

AFM2 -10v. AUl ACM MCM DFM SCM1SCM2DCM DCM REV MI2 MI4 MI6 MI8 SG+ SG-

__________________________________________________

Removable Terminal Block

Wire Gauge: 26~16AWG (0.1281-1.318mm?) ,

Torque: (A) 5kg-cm [4.311b-in.] (0.49Nm) (As shown in figure above)
(B) 8kg-cm [6.941b-in.] (0.78Nm) (As shown in figure above)

Wiring precautions:

m Reserves 5mm and properly install the wire into the terminal; fasten the installation by a
slotted screwdriver. If the wire is stripped, sort the wire before install into the terminal.

m Flathead screwdriver: blade width 3.5mm, tip thickness 0.6mm

m In the figure above, the factory setting for S1-SCM is short circuit. The factory setting for
+24V-COM is short circuit and SINK mode (NPN); please refer to Chapter 4 Wiring for more

detail.
Terminals Terminal Function
Digital control signal common
+24V
(Source)
COM
FWD  Forward-Stop command
REV Reverse-Stop command
MIH
~ Multi-function input 1~8
MI8
Digital frequency meter
DEM < E{’ @ DFM
@ DCM
DCM Digital frequency signal common
Multi-function Output 1
MO1

(photocoupler)

Factory Setting (NPN mode)
+24V+5% 200mA

Digital control signal common (Sink) Common for multi-function input terminals

FWD-DCM:

ON=> forward running

OFF=>» deceleration to stop

REV-DCM:

ON=> reverse running

OFF=>» deceleration to stop

Refer to parameters 02-01~02-08 to program the
multi-function inputs MI1~MI8.

Source mode
ON: the activation current is 3.3mA=11Vdc

OFF: cut-off voltage =5Vdc

Sink Mode
ON: the activation current is 3.3mA =13Vdc
OFF: cut-off voltage=19Vdc

Regard the pulse voltage as the output monitor signal
Duty-cycle: 50%

Min. load impedance: 1kQ/100pf

Max. current: 30mA

Max. voltage: 30Vdc

The AC motor drive releases various monitor signals, such as
drive in operation, frequency attained and overload indication,
via transistor (open collector).
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Terminals

MO2

MCM

RAT1

RB1

RC1

RA2

RB2

RC2
+10V
-10V

AVl

ACI

AUI

Terminal Function

Multi-function Output 2
(photocoupler)

Multi-function Output Common

Multi-function relay output 1 (N.O.)
a

Multi-function relay output 1 (N.C.)
b

Multi-function relay common
Multi-function relay output 2 (N.O.) a

Multi-function relay output 2 (N.C.) b

Multi-function relay common
Potentiometer power supply
Potentiometer power supply

Analog voltage input

+10V Avi circuit

internal circuit

Analog current input

Af' ACI circuit

?

ACM internal circuit

Auxiliary analog voltage input

+10V

AUL(-10V~+10V)
MA—T—

|

—

ACM
c E=

-10V  internal circuit

Chapter 6 Control Terminals
Factory Setting (NPN mode)
ot @ wos
TRt ®woz
L@ MCM

L]

Max 48Vdc 50mA

Resistive Load:
3A(N.O.)/3A(N.C.) 250VAC
5A(N.O.)/3A(N.C.) 30VDC

Inductive Load (COS 0.4):
1.2A(N.O.)/1.2A(N.C.) 250VAC
2.0A(N.O.)/1.2A(N.C.) 30VDC

It is used to output each monitor signal, such as drive is in
operation, frequency attained or overload indication.

Analog frequency setting: +10Vdc 20mA
Analog frequency setting: -10Vdc 20mA

Impedance: 20kQ

Range: 0~20mA/4~20mA/0~10V =0~Max. Output Frequency
(Pr.01-00)

AVI switch, factory setting is 0~10V

Impedance: 250Q

Range: 0~20mA/4~20mA/0~10V = 0 ~ Max. Output
Frequency (Pr.01-00)

ACI Switch, factory setting is 4~20mA

Impedance: 20kQ
Range: -10~+10VDC=0 ~ Max. Output Frequency(Pr.01-00)
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Chapter 6 Control Terminals

Terminals Terminal Function Factory Setting (NPN mode)

0~10V Max. output current 2mA, Max. load 5kQ
-10~10V maximum output current 2mA, maximum load 5kQ

AFM1 4\ . Output current:  2mA max
AFM1 \.J T Resolution: 0~10V corresponds to Max. operation frequency
o Range: 0~10V = -10~+10V
ACM @ P AFM 1 Switch, factory setting is 0~10V
b 0~10V Max. output current 2mA, Max. load 5kQ
AFM2 . :
@ - 0~20mA Max. load 500Q
AFM2 K2 Output current: 20mA max
@ E O_T Resolution: 0~10V corresponds to Max. operation frequency
Range: 0~10V > 4~20mA
AFM 2 Switch, factory setting is 0~10V
ACM  Analog Signal Common Common for analog terminals
STO1
Default setting is shorted
SCM1
STOR Power removal safety function for EN954-1 and IEC/EN61508
SoM2 When STO1~SCM1;STO2~SCM2 is activated, the activation current is 3.3mA=11Vdc
SG+
SG- Modbus RS-485
SGND
PIN 1,2,7,8 : Reserved PIN 3, 6: SGND
RJ-45
PIN 4: SG- PIN 5: SG+

NOTE: Wire size of analog control signals: 18 AWG (0.75 mm?) with shielded wire

6-2 Analog input terminals (AVI, ACI, AUIl, ACM)

M Analog input signals are easily affected by external noise. Use shielded wiring and keep it as
short as possible (<20m) with proper grounding. If the noise is inductive, connecting the shield to
terminal ACM can bring improvement.

M If the analog input signals are affected by noise from the AC motor drive, please connect a
capacitor and ferrite core as indicated in the following diagram.

q ) AVI/ACI/AUI

O)

) ACM

ferrite core

Wind each wires 3 times or more around the core
Digital inputs (FWD, REV, MI1~MI8, COM)
M When using contacts or switches to control the digital inputs, please use high quality components
to avoid contact bounce.

M The “COM” terminal is the common side of the photo-coupler. Any of wiring method, the “common
point” of all photo-coupler must be the “COM”.
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(D Sink mode (@ Source mode
Internal power supply (+24Vdc) Internal power supply (+24Vdc)
o P
I — - -
M ”i AMA A\ NV | VY ﬁ:_
MI2! Uiﬁﬁ:_

1

I

¢

: Ividl
81 y /{

+— W\ -

+24V | —] |
COM Internal Internal
° circuit!

- DCMT—-—-—-—-—-—-—-—-—-—-—- .\ _._._ _cireuit

(3 Sink mode (4) Source mode
External power supply External power supply

mimmimim o -- s -
!Ui]t{ I 1UV< !
{ e “hL ST
I ! - !
![ZVKQ I 1UV< I
MI2% A 7 L 7 L
2 oo -
wi; visl| vas]
Lo =l
— — i !
: Internal ! Internal !
DCM.. circuit ! circuit !
....................... ! % P ——————————

“Connect with +24V Connect with +24V

M When the photo-coupler is using internal power supply, the switch connection for Sink and Source
as below:
MI-DCM: Sink mode
MI-+24V: Source mode

M When the photo-coupler is using external power supply, please remove the short circuit cable
between the +24V and COM terminals. The connection mode is Sink mode or Source mode is
according to the below:

The “+” of 24V connecting to “COM: Sink mode
The “-* of 24V connecting to COM: Source mode

Transistor outputs (MO1, MO2, MCM)

M Make sure to connect the digital outputs to the right polarity.

M When connecting a relay to the digital outputs connect a surge absorber across the coil and
check the polarity.
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6-3 Remove the Terminal Block
1. Loosen the screws by screwdriver. (As shown in figure below).

e Al "o
3 =
e g 000000 ﬁ
\ : [0CO00000000000
g 0000000QQ0 Q
= |
e i
25 B1] B2
€]
= o @

2. Remove the control board by pulling it out for a distance 6~8 cm (as 1 in the figure) then lift the control
board upward (as 2 in the figure).
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Chapter 7 Optional Accessories

7-1 All Brake Resistors and Brake Units Used in AC Motor Drives
7-2 Non-fuse Circuit Breaker
7-3 Fuse Specification Chart
7-4 AC/DC Reactor

7-5 Zero Phase Reactor

7-6 EMI Filter

7-7 Digital Keypad

7-8 Panel Mounting

7-9 Conduit Box Kit

7-10 Fan Kit

7-11 Flange Mounting Kit

7-12 USB/RS-485 Communication Interface IF6530
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Chapter 7 Optional Accessories

The optional accessories listed in this chapter are available upon request. Installing additional
accessories to your drive would substantially improve the drive’s performance. Please select an applicable
accessory according to your need or contact the local distributor for suggestion.

7-1 All Brake Resistors and Brake Units Used in AC Motor Drives

230V
Ap&l(l)ct:g'l?le + 125%Braking Torque 10%ED *2 Max. Brake Torque
Braking | Brake Ageiing Feaaion serias T Resistor value Total Min. Max. Total Peak
HP | kW | Torque Unit ea%h Brake Unit spec. for each Braking Resistor Braking Power
(kg-m) [ **VFDB AC motor Drive | Current (A) | Value (Q) | Current (A) (kW)
1 07| 05 - BROSOW200*1 80W200Q 1.9 63.3 6 23
2 [15]| 1.0 - BR200W091*1 200W91Q 4.2 475 8 3.0
3 22| 15 - BR300W070*1 300W70Q 5.4 38.0 10 3.8
5 37| 25 - BR400W040*1 400W40Q 95 19.0 20 76
75 55| 37 - BR1KOW020*1 1000W20Q 19 14.6 26 9.9
10 | 7.5 | 541 - BR1KOW020*1 1000W20Q 19 14.6 26 9.9
15 | 11 75 - BR1K5W013*1 1500W13Q 29 13.6 28 10.6
20 | 15 | 10.2 - BR1KOW4P3*2 | 2 series | 2000W8.6Q 44 8.3 46 17.5
25 | 18 | 122 - BR1KOW4P3*2 | 2 series | 2000W8.6Q 44 8.3 46 17.5
30 | 22 | 149 - BR1K5W3P3*2 | 2 series | 3000W6.6Q 58 5.8 66 251
40 | 30 | 20.3 |2015*2 | BRIKOW5P1*2 | 2 series | 4000W5.1Q 75 4.8 80 30.4
50 | 37 | 251 |2022*2 | BRIK2W3P9*2 | 2 series | 4800W3.9Q 97 3.2 120 456
60 | 45 | 305 |2022*2 | BRIKSW3P3*2 | 2 series | 6000W3.3Q 118 3.2 120 456
75 | 55 | 37.2 | 2022*3 | BRIK2W3P9*2 | 2 series | 7200W2.6Q 145 2.1 180 68.4
100 | 75 | 50.8 | 2022*4 | BR1K2W3P9*2 | 2 series 9600W2Q 190 1.6 240 91.2
460V
Apl\rjll(l)(t:glfle *' 125%Braking Torque 10%ED *2 Max. Brake Torque
I_?’I_(r)e;king Blj?]l.(te syl Beelaien seras T Resistor value Total Min. Max. Total Peak
HP | kW K au ! ea%h Brake Unit spec. for each | Braking Resistor Braking Power
(kg-m) | 4yEpR AC motor Drive| Current (A) | Value (Q) | Current (A) | (kW)
1 |07| 05 - BRO8OW750*1 80W750Q 1 190.0 4 3.0
2 (15| 1.0 - BR200W360*1 200W3600Q 21 126.7 6 46
3 [22] 15 - BR300W250*1 300W250Q 3 108.6 7 5.3
5 37| 25 - BR400W 1501 400W150Q 5.1 84.4 9 6.8
55| 40 | 27 -
e Tes 1 57 - BR1KOW075*1 1000W75Q 10.2 54.3 14 10.6
10 | 75 | 54 - BR1KOW075*1 1000W75Q 10.2 475 16 12.2
15 | 11 75 - BR1K5W043*1 1500W43Q 17.6 422 18 13.7
20 | 15 | 10.2 - BR1KOWO016*2 | 2series | 2000W32Q 24 26.2 29 220
25 | 18 | 12.2 - BRIKOWO016*2 | 2series | 2000W32Q 24 23.0 33 251
30 | 22 | 14.9 - BR1K5W013*2 | 2series | 3000W26Q 29 23.0 33 25 1
40 | 30 | 203 - BR1KOWO016*4 zzpséﬁ'éi" 4000W16Q 475 141 54 41.0
* - 2 parallel,
50 | 37 | 25.1 |4045'1| BR1K2WO15%4 | “PEE: | 4800W15Q 50 12.7 60 45.6
60 | 45 | 30.5 |4045*1 | BR1K5WO013*4 22":‘;222" 6000W130Q 59 12.7 60 456
75 | 55 | 37.2 | 4030*2 | BRIKOW5P1*4 | 4 parallel | 8000W10.2Q 76 95 80 60.8
100 | 75 | 208 |404572 1 ppikowoi5t4 zzpséﬁ'éi" 9600W7.50Q 100 6.3 120 912
125 | go | 609 |4045°21 ppikswo13t4 22":‘;222" 12000W6.5Q 117 6.3 120 91.2
150 | 110 | /4% | 411071 | BRikowo15%10 52";1?’ 12000W6Q 126 6.0 126 95.8
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460V
Ap'sli(t:g?le + 125%Braking Torque 10%ED *2 Max. Brake Torque
P | kw | Torque | Brake | “Braking Resistorseres for | S5 N gk | mogisior | Braking. | Pover
(kg-m) AC motor Drive| Current (A) | Value (Q) | Current (A) | (kW)
175|132 | 89.4 |4160*1| BR1IK5W012*12 6;:;?}'(';" 18000W4Q 190 4.0 190 144.4
215|160 | 108.3 [4160*1 | BR1IKEWO012*12 6;:(;1‘2" 18000W40Q 190 4.0 190 144.4
250 | 185 | 125.3 |4185*1 | BR1IK5W012*14 72"’:;222" 21000W3.4Q 225 3.4 225 172.1
300 | 220 | 148.9 |4110*2 | BR1K2W015*10 52"’:;222" 24000W3Q 252 3.0 252 190.5
375|280 | 189.6 |4160*2| BR1K5WO012*12 6;:&';" 36000W20 380 2.0 380 288.8

*1

Calculation for 125% brake toque: (kw)*125%*0.8; where 0.8 is motor efficiency.
Because there is a resistor limit of power consumption, the longest operation time for 10%ED is 10sec (on: 10sec/ off: 90sec).

*2 Please refer to the Brake Performance Curve for “Operation Duration & ED” vs. “Braking Current”.

*3 " For heat dissipation, a resistor of 400W or lower should be fixed to the frame and maintain the surface temperature below
50°C; a resistor of 1000W and above should maintain the surface temperature below 350°C.

*4

Please refer to VFDB series Braking Module Instruction for more detail on braking resistor.

JEmNOTE|

1. Definition for Brake Usage ED%
Explanation: The definition of the brake usage ED (%) is for assurance of enough time for the brake unit and brake resistor to
dissipate away heat generated by braking. When the brake resistor heats up, the resistance would increase with
temperature, and brake torque would decrease accordingly. Recommended cycle time is one minute.

100%

Brake Time m | ED% =T1/TOx100(%)
hl - "l TO
Cyecle Time

For safety concern, install an overload relay (O.L) between the brake unit and the brake resistor in conjunction with the
magnetic contactor (MC) prior to the drive for abnormal protection. The purpose of installing the thermal overload relay is to
protect the brake resistor from damage due to frequent brake, or due to brake unit keeping operating resulted from unusual
high input voltage. Under such circumstance, just turn off the power to prevent damaging the brake resistor.

switch (|

or Temperature Switch \ [
Trip Contact

NFB VFD
MC
RL—& ——+—R/L1 U/T1 MOTOR
Sie—=0 o-¢——{S/L2 V/T2
T/L3
W/T3
+(P)—*%
1
| -(N *
I Varistor ® T |
i N Thermal rela "hermatrelay.
: + B1 + B1
i (P) (N) Brake| (P) (N) | Brake
: Resistdr Resistor
! Brake unit | ! Brake unit :
i VFDB i VFDB -
i XXXX | XXXX
| B2 ] B2 Sparallel /serie
i MASTER ! MASTER | 22Parallel/Serk
! Thermal relay M1 M2 i - -- Temperaturg M1 M2
! 1

. >H

® When AC Drive is equipped with a DC reactor, please read user manual to know tt
wiring method of input circuit of brake unit +(P).
m Do Notconnectinputcircuit -(N) to the neutral point of the power system.

2. If damage to the drive or other equipment is due to the fact that the brake resistors and brake modules in use are not
provided by Delta, the warranty will be void.
3.  Take into consideration the safety of the environment when installing the brake resistors. If the minimum resistance value is

to be utilized, consult local dealers for the calculation of Watt figures.
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4.  When using more than 2 brake units, equivalent resistor value of parallel brake unit can’t be less than the value in the
column “Minimum Equivalent Resistor Value for Each AC Drive” (the right-most column in the table). Please read the wiring
information in the user manual of brake unit thoroughly prior to operation

5.  This chart is for normal usage; if the AC motor drive is applied for frequent braking, it is suggested to enlarge 2~3 times of
the Watts.

6.  Thermal Relay:

Thermal relay selection is basing on its overload capability. A standard braking capacity for C2000 is 10%ED (Tripping
time=10s). The figure below is an example of 406V, 110kw AC motor drive. It requires the thermal relay to take 260%
overload capacity in 10s (Host starting) and the braking current is 126A. In this case, user should select a rated 50A thermal

relay. The property of each thermal relay may vary among different manufacturer, please carefully read specification.

— 60
.
40
30 N
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o 10
a c 8 N\
€ o
= O 6 LN
T 2 >
< N 4 4\
s 3
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= 2 ~
|_
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1 v
0.8 N
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0.4
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7-2 Non-fuse Circuit Breaker

Comply with UL standard: Per UL 508, paragraph 45.8.4, part a.
The rated current of the breaker shall be 2~4 times of the maximum rated input current of AC motor

drive.
3-phase 230V 3-phase 460V
Recommended Recommended
ezl non-fuse breaker (A) ezl non-fuse breaker(A)

VFDO007CH23A-21 15 VFD007CH43A/4EA-21 5
VFDO015CH23A-21 20 VFD0O15CH43A/4EA-21 10
VFD022CH23A-21 30 VFD022CH43A/4EA-21 15
VFD037CH23A-21 40 VFDO037CH43A/4EA-21 20
VFDO055CH23A-21 50 VFDO055CH43A/4EA-21 20
VFD075CH23A-21 60 VFD075CH43A/4EA-21 30
VFD110CH23A-21 100 VFD110CH43A/4EA-21 40
VFD150CH23A-21 125 VFD150CH43A/4EA-21 50
VFD185CH23A-21 150 VFD185CH43A/4EA-21 60
VFD220CH23A-00/21 200 VFD220CH43A/4EA-21 75

VFD300CH23A-00/21 225 VFD300CH43A/4EA-21 100

VFD370CH23A-00/21 250 VFD370CH43A-00/21 125

VFD450CH23A-00/21 300 VFD370CH43S-21 150

VFD550CH23A-00/21 400 VFD450CH43A-00/21 175

VFD750CH23A-00/21 450 VFD550CH43A-00/21 250

VFD750CH43A-00/21 300

VFD900CH43A-00/21 300

VFD1100CH43A-00/21 400

VFD1320CH43A-00/21 500

VFD1600CH43A-00/21 600

VFD1850CH43A-00/21 600

VFD2200CH43A-00/21 800

VFD2800CH43A-00 1000

VFD2800CH43C-00/21
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7-3 Fuse Specification Chart

= Use only the fuses comply with UL certificated.
= Use only the fuses comply with local regulations.

Input Current 1(A) Line Fuse
230V Mogel Super Heavy Duty I (A) Bussmann P/N
VFD007CH23A-21 6.4 15 JUN-15
VFD015CH23A-21 12 20 JUN-20
VFD022CH23A-21 16 30 JUN-30
VFD037CH23A-21 20 50 JUN-50
VFD055CH23A-21 28 50 JUN-50
VFD075CH23A-21 36 60 JUN-60
VFD110CH23A-21 52 110 JUN-110
VFD150CH23A-21 72 125 JUN-125
VFD185CH23A-21 83 150 JUN-150
VFD220CH23A-00/21 99 200 JUN-200
VFD300CH23A-00/21 124 225 JUN-225
VFD370CH23A-00/21 143 300 JUN-300
VFD450CH23A-00/21 171 300 JUN-300
VFD550CH23A-00/21 206 400 JUN-400
VFD750CH23A-00/21 245 500 JUN-500
Input Current 1(A) Line Fuse
460VModel Super Heavy Duty I (A) Bussmann P/N
VFD007CH43A/4EA-21 4.3 10 JJS-10
VFDO015CH43A/4EA-21 5.9 10 JJS-10
VFD022CH43A/4EA-21 8.7 15 JJS-15
VFD037CH43A/4EA-21 14 20 JJS-20
VFD055CH43A/4EA-21 17 40 JJS-40
VFD075CH43A/4EA-21 20 40 JJS-40
VFD110CH43A/4EA-21 26 50 JJS-50
VFD150CH43A/4EA-21 35 70 JJS-70
VFD185CH43A/4EA-21 40 80 JJS-80
VFD220CH43A/4EA-21 47 100 JJS-100
VFD300CH43A/4EA-21 63 150 JJS-150
VFD370CH43A-00/21 74 150 JJS-150
VFD370CH43S-21 74 150 JJS-150
VFD450CH43A-00/21 101 175 JJS-175
VFD550CH43A-00/21 114 250 JJS-250
VFD750CH43A-00/21 157 300 JJS-300
VFD900CH43A-00/21 167 300 JJS-300
VFD1100CH43A-00/21 207 400 JJS-400
VFD1320CH43A-00/21 240 500 JJS-500
VFD1600CH43A-00/21 300 600 JJS-600
VFD1850CH43A-00/21 380 600 JJS-600
VFD2200CH43A-00/21 400 800 JJS-800
VFD2800CH43A-00
VFD2800CH43C-00/21 494 1000 KTU-1000

* Contact Delta Electronics or an authorized distributor for corresponding fuse of VFD4500C43A/E
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7-4 AC/DC Reactor

When the AC Motor Drive is connected directly to a large-capacity power transformer (600kVA or
above) or when a phase lead capacitor is switched, excess peak currents may occur in the power
input circuit due to the load changes and the converter section may be damaged. To avoid this, it is
recommend to use a serial connected AC input reactor (3%) at the AC Motor Drive mains input side to
reduce the current and improve the input power efficiency.

AC Input/output Reactor

200V~230V/ 50~60Hz

Type| KW | HP o?ztng':r;cqir Mz)r(r.] SS?R?;(;;JS impgd/;nce impgd/;nce Dg l:g:icr;or Input A%/oreactor
(Arms) (mH) (mH) Delta part #
007 |0.75| 1 5 10 2.205 3.676 X N/A
015 | 1.5 2 8 16 1.378 2.297 X N/A
022 | 2.2 3 11 22 1.002 1.671 X N/A
037 |37 | 5 17 34 0.649 1.081 X N/A
055 | 55 | 7.5 25 50 0.441 0.735 X N/A
075 |75 | 10 33 66 0.320 0.534 X DR033AP530
110 | 11 15 49 98 0.216 0.359 X DR049AP360
150 | 156 | 20 65 130 0.163 0.271 X DRO65AP270
185 [18.5| 25 75 150 0.147 0.245 X N/A
220 | 22 | 30 90 180 0.123 0.204 0] N/A
300 | 30 | 40 120 240 0.092 0.153 o N/A
370 | 37 | 50 146 292 0.076 0.126 0] N/A
450 | 45 | 60 180 360 0.061 0.102 o N/A
550 | 55 | 75 215 430 0.051 0.085 o N/A
750 | 75 | 100 255 510 0.043 0.072 @) N/A
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380V~460V/ 50~60Hz

o 5 )
Type| KW | HP olfqztngéglcacs)r Mz)r(ng:?zmz;]s impgd/;nce impe5d/;nce Dg l:tialzg':or Input A3C/°reactor
(Arms) (mH) (mH) Delta part #
007 {0.75] 1 3 6 7.045 11.741 X N/A
015|115 | 2 4 8 5.284 8.806 X N/A
022|122 | 3 6 12 3.522 5.871 X N/A
037|137 | 5 9 18 2.348 3.914 X N/A
05555 7.5 12 24 1.761 2.935 X N/A
075|175 | 10 18 36 1.174 1.957 X DR018A0117
110 | 11 15 24 48 0.881 1.468 X DR024AP880
150 | 15 | 20 32 64 0.660 1.101 X DRO032AP660
185 (18.5| 25 38 76 0.556 0.927 X N/A
220 22 | 30 45 90 0.470 0.783 X N/A
300| 30 | 40 60 120 0.352 0.587 X N/A
370 | 37 | 50 73 146 0.290 0.483 0] N/A
450 | 45 | 60 91 182 0.232 0.387 0] N/A
550 | 55 | 75 110 220 0.192 0.320 0] N/A
750 | 75 | 100 150 300 0.141 0.235 0] N/A
900 | 90 | 125 180 360 0.117 0.196 0] N/A
1100|110 | 150 220 440 0.096 0.160 0] N/A
1320|132 | 175 250 500 0.085 0.141 0] N/A
1600|160 | 215 310 620 0.068 0.114 0] N/A
1850|185 | 250 370 740 0.057 0.095 0] N/A
2200|220 | 300 450 900 0.047 0.078 0] N/A
2800|280 | 375 550 1100 0.038 0.064 0] N/A
DC Reactor
200V~230V/ 50~60Hz
Type | kw | Hp | Fated Amps of corﬁt/ilgﬁbus Inductance (mh)|  Part NO.
mps
007 |0.75| 1 5 10 5.093 N/A
015 | 15| 2 8 16 3.183 N/A
022 | 2.2 3 11 22 2.315 N/A
037 | 3.7 5 17 34 1.497 N/A
055 | 55 |75 25 50 1.019 N/A
075 | 75 | 10 33 66 0.740 N/A
110 | 11 15 49 98 0.499 N/A
150 | 15 | 20 65 130 0.376 N/A
185 |18.5| 25 75 150 0.340 N/A
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380V~460V/ 50~60Hz

Rated Amps of l\/_Iax.
Type | kKW | HP continuous |Inductance (mh)|  Part NO.
AC Reactor A
mps
007 |0.75] 1 3 6 16.269 N/A
015 | 15| 2 4 8 12.201 N/A
022 |22 | 3 6 12 8.135 N/A
037 | 3.7 5 9 18 5.423 N/A
055 | 55| 7.5 12 24 4.067 N/A
075 | 7.5 | 10 18 36 2.712 N/A
110 | 11 15 24 48 2.033 N/A
150 | 15 | 20 32 64 1.525 N/A
185 |18.5| 25 38 76 1.284 N/A
220 | 22 | 30 45 90 1.084 N/A
300 | 30 | 40 60 120 0.813 N/A
THD
With Built in DC
Motor Drive Spec. Without Built-in DC Reactor
Reactor
DC Reactor DC Reactor
3% Input 3% Input
Reactor Spec. DC Reactor + 3% Input + 5% Input
AC Reactor AC Reactor
AC Reactor AC Reactor
THD 44% 46% 34% 30% 34%
Not THD may have some differences due to different installation conditions and
ote:
environment

According to IEC61000-3-12, DC Reactor is designed with 4% system impedance, and AC Reactor is

designed with 3% system impedance.
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7-5 Zero Phase Reactors

J @

|

F
E

UNIT: mm(inch)

model A B C D E F G(9) Torque
98 73 365 29 56.5 86 55 2

RFO0BX00A | 5 o5g) | (2.874) | (1.437) | (1.142) | (2.224) | (3.386) | (0.217) | <1Okgi/em
110 875 435 36 53 9% 55 2

RFO04X00A | 4 331y | (3.445) | (1.713) | (1.417) | (2.087) | (3.780) | (0.217) | <1Okgi/em

|
Il

]

/G
E

&
®

il il i il T il il i ili

I F
E
UNIT: mm(inch)
model A B C D E F G(9) H Torque
200 | 1725 | 90 78 555 | 184 55 22 2
RFO02X00A | 7 874y | (6.791) | (3.543) | (3.071) | (2.185) | (7.244) | (0.217) | (0.866) | <*°Kaflcm

UNIT: mm(inch)

model A B C D E F G(9) H I

RF300X00A (241(9.488)|217(8.543)|114(4.488)[155(6.102) |42(1.654)|220(8.661)|6.5(0.256)|7.0(0.276)|20(0.787)
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Reactor
model (Note)

Recommended Wire Size

Wiring
Method

Qty

Corresponding motor drives

RFO08X00A

=8AWG

<8.37 mm?

Diagram A

VFD007CH23A, VFD0O15CH23A, VFD022CH23A,
VFD037CH23A, VFD007CH43A, VFDO15CH43A,
VFD022CH43A, VFD037CH43A, VFD055CH43A

RF004X00A

=4 AWG

<21.15 mm?

Diagram A

VFD055CH23A, VFD075CH23A, VFD110CH23A,
VFD075CH43A, VFD110CH43A, VFD150CH43A

RF002X00A

=2AWG

<33.62 mm?

Diagram A

VFD150CH23A, VFD185CH23A, VFD220CH23A,
VFD300CH23A, VFD370CH23A, VFD185CH43A,
VFD220CH43A, VFD300CH43A, VFD370CH43A,
VFD450CH43A, VFD550CH43A, VFD750CH43A

RF300X00A

=300 MCM

<152 mm?

Diagram A

VFD450CH23A, VFD550CH23A, VFD750CH23A,
VFD900CH43A, VFD1100CH43A,
VFD1320CH43A, VFD1600CH43A,
VFD1850CH43A, VFD2200CH43A,
VFD2800CH43A

Note: 600V insulated cable wire

Diagram A

Please put all wires through at least one core without winding.

R/LA1 U/T1
S/L2 V/T1 °
T/L3 W/TH

Zero Phase Reactor

Note 1: The table above gives approximate wire size for the zero phase reactors but the selection is ultimately

governed by the type and diameter of cable fitted i.e. the cable must fit through the center hole of zero phase

reactors.

Note 2: Only the phase conductors should pass through, not the earth core or screen.

Note3: When long motor output cables are used an output zero phase reactor may be required to reduce radiated

emissions from the cable.
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7-6 EMI Filter
Radiation
CE Cable Length Emission
: . . default carrier
input Applicable EMI Zero Phase default carrier frequency
Model Current Filter Reactor g LN
EN61800-3 | EN61800-3 EN61800-3
CH C2 C2
VFD007CH23A 6.4A 50m 100m 100m
VFDO15CH23A 12A 50m 100m 100m
EMF021A23A RFO08X00A
VFD022CH23A 16A 50m 100m 100m
VFD037CH23A 20A 50m 100m 100m
VFD055CH23A 28A 50m 100m 100m
VFD075CH23A 36A EMF056A23A RF004X00A 50m 100m 100m
VFD110CH23A 52A 50m 100m 100m
VFD150CH23A 76A 50m 100m 100m
VFD185CH23A 83A KMF3100A 50m 100m 100m
VFD220CH23A 99A RF002X00A 50m 100m 100m
VFD300CH23A 124A 50m 100m 100m
B84143D0150R127
VFD370CH23A 143A 50m 100m 100m
VFD450CH23A 171A 50m 100m 100m
VFD550CH23A 206A |B84143B0250S020| RF300X00A 50m 100m 100m
VFD750CH23A 245A 50m 100m 100m
VFD007CH43A 4.3A 50m 100m 100m
VFDO15CH43A 5.9A EMF014A43A 50m 100m 100m
VFD022CH43A 8.7A RFO08X00A 50m 100m 100m
VFD037CH43A 14A 50m 100m 100m
EMF018A43A
VFD055CH43A 17A 50m 100m 100m
VFD075CH43A 20A 50m 100m 100m
VFD110HC43A 26A EMFO039A43A RF004X00A 50m 100m 100m
VFD150CH43A 35A 50m 100m 100m
VFD185CH43A 40A 50m 100m 100m
VFD220CH43A 47A KMF370A 50m 100m 100m
VFD300CH43A 63A 50m 100m 100m
VFD370CH43A 74A RF002X00A 50m 100m 100m
VFD450CH43A 101A 50m 100m 100m
B84143D0150R127
VFD550CH43A 114A 50m 100m 100m
VFD750CH43A 157A 50m 100m 100m
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CE Cable Length Eac!lat_lon

mission
: . . default carrier

input Applicable EMI Zero Phase default carrier frequency

ezl Current Filter Reactor frequency
EN61800-3 | EN61800-3 EN61800-3

C1 Cc2 Cc2

VFD900CH43A 167A 50m 100m 100m

B84143D0200R127
VFD1100CH43A | 207A 50m 100m 100m
VFD1320CH43A | 240A 50m 100m 100m
MIF3400B

VFD1600CH43A | 300A RF300X00A 50m 100m 100m
VFD1850CH43A | 380A 50m 100m 100m
VFD2200CH43A | 400A MIF3800 50m 100m 100m
VFD2800CH43A | 494A 50m 100m 100m

EMI Filter Installation

All electrical equipment, including AC motor drives, will generate high-frequency/low-frequency noise and will
interfere with peripheral equipment by radiation or conduction when in operation. By using an EMI filter with correct
installation, much interference can be eliminated. It is recommended to use DELTA EMI filter to have the best
interference elimination performance.

We assure that it can comply with following rules when AC motor drive and EMI filter are installed and wired
according to user manual:
= EN61000-6-4
= EN61800-3: 1996
= EN55011 (1991) Class A Group 1 (1% Environment, restricted distribution)

General precaution

EMI filter and AC motor drive should be installed on the same metal plate.

Please install AC motor drive on footprint EMI filter or install EMI filter as close as possible to the AC motor drive.
Please wire as short as possible.

Metal plate should be grounded.

The cover of EMI filter and AC motor drive or grounding should be fixed on the metal plate and the contact area
should be as large as possible.

ISE Sl A

Choose suitable motor cable and precautions
Improper installation and choice of motor cable will affect the performance of EMI filter. Be sure to observe the
following precautions when selecting motor cable.

1. Use the cable with shielding (double shielding is the best).
The shielding on both ends of the motor cable should be grounded with the minimum length and maximum
contact area.

3. Remove any paint on metal saddle for good ground contact with the plate and shielding.
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Remove any paint on metal saddle for good ground contact with
the plate and shielding.
/]

AT T TN

saddle L the plate with grounding

Figure 1
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Saddle on one end

Figure 2

The length of motor cable

When motor is driven by an AC motor drive of PWM type, the motor terminals will experience surge voltages
easily due to components conversion of AC motor drive and cable capacitance. When the motor cable is very long
(especially for the 460V series), surge voltages may reduce insulation quality. To prevent this situation, please follow
the rules below:

W Use a motor with enhanced insulation.

B Connect an output reactor (optional) to the output terminals of the AC motor drive

B The length of the cable between AC motor drive and motor should be as short as possible (10 to 20 m or less)

B For models 7.5hp and above:

Insulation level of motor 1000V 1300V 1600V
460VAC input voltage 66 ft (20m) 328 ft (100m) 1312 ft (400m)
230VAC input voltage 1312 ft (400m) 1312 ft (400m) 1312 ft (400m)

B For models 5hp and less:

Insulation level of motor 1000V 1300V 1600V

460VAC input voltage 66 ft (20m) 165 ft (50m) 165 ft (50m)

230VAC input voltage 328 ft (100m) 328 ft (100m) | 328 ft (100m)
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7-7 Digital Keypad

7-7-1 KPC-CEO1

A: LED Display

Display frequency, current, voltage and error etc.

B : Status Indicator

F: Frequency Command
H: Output Frequency

U: User Defined Units
ERR: CAN Error Indicator
RUN: CAN Run Indicator

[e=c] Q =D | (.

(Refer to the chart follows for detail description)

Description

ESC ESC Key
Press ESC key to return to the previous page. It also functions as a return to last category key in the sub-menu.

MENU Menu Key
Press MENU key under any condition will return to the main MENU.
Menu content:

1. Parameter Detail 3. Keypad locked

2. Copy Parameter 4. PLC Function

ENTER ENTER Key
Press ENTER and go to the next level. If it is the last level then press ENTER to execute the command.

HAND HAND ON Key

1. HAND key will operates according to the parameter settings when the source of HAND master frequency
command and the source of HAND operation command is properly set,. The factory setting of the source
command for frequency and operation are from the digital keypad .

2. Press HAND key in stop status, the drive setting switches to the parameter setting of HAND. Press HAND
key in during operation, the drive will come to stop then switches to the parameter setting of HAND.

3. When process complete: H/A LED ON.

AUTO Auto Operation Key

1. AUTO function executes according to the parameter settings of the source of AUTO frequency and AUTO
operation. The factory setting is the external terminal (source of operation is 4-20mA).

2. Press the ATUO key in stop status, the drivel switches to auto-setting. Press the auto key during operation
status, the drivel will come to stop and switch to auto-setting.

3. When process complete: H/ALED is OFF

FWD/REV | Operation Direction Key

1. FWD/REV key controls the operation direction but will NOT activate the drive. FWD: forward, REV: reverse.
2. The drive operates in the direction as shown by the LED light.

RUN Start Key

1. This button is functional only when the keypad is the source of the command.

2. This button allows the motor drive to run by following its settings. See Description of LED functions for LED
status

3. Press repeatedly the “RUN” button is allow while the motor drive is stopping.

STOP Stop Key.

1. STOP key has the highest priority in command.

2. Press STOP key, the drive will come to stop under any condition.

3. The RESET key can be used to reset the drive when faults occur. If the RESET key is not responding, check
MENU - Fault Records and check the most recent fault.
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Descriptions of LED Functions

LED Descriptions
- Steady ON: operation indicator of the AC motor drive, including DC brake, zero speed, standby,
restart after fault and speed search.
- Blinking: drive is decelerating to stop or in the status of base block.
Steady OFF: drive doesn’t execute the operation command
-

Steady ON: stop indicator of the AC motor drive.
Blinking: drive is in the standby status.
Steady OFF: drive doesn’t execute “STOP” command.

Operation Direction LED " Green light= Forward ; ; " Red light= Reversely ;
Steady ON: the drive is running forward.

Blinking: the drive is changing direction.

Steady Off: the drive is running reversely.

RUN (Green light):

LED Condition/State
status
OFF |CANopen at initial
No LED
Blinking [CANopen at pre-operation
ON_‘EDDE 200
T s | ms
CANopen ~"RUN” OFF
Single |CANopen at stopped
flash
ON opp (2007 100
Cms | ms | e :
JFF
ON CANopen at operation status
No LED
ERR (Red light):
LED Condition/ State
status
OFF No Error
Single  |one message fail
flash
ON onp (oo 100
OFF
Double |Guarding fail or heartbeat fail
flash
CANopen ~’"ERR” 4 _
P ONTZ700 200 [200] 100 .
“ms | ms | ms | ms )
JFF
Triple  1SYNC fail
flash
I
,200 | 200 | 200 | 200 | 200 | 100
Tmsoms o [ms[omsT|oms | ms
JFF
ON Bus off
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7-7-2 Dimension
720[2.83] 15.0 [0.59]

)

]

o o o

[]o

Bk
116.0 [4.57]

L.
-
O

U
O U0G

OO Bl
—— mj=
7-7-3 RJ45 Extension Lead for Digital Keypad
Part # Description
CBC-K3FT 3 feet RJ45 extension lead (approximately 0.9m)
CBC-K5FT 5 feet RJ45 extension lead (approximately 1.5 m)
CBC-K7FT 7 feet RJ45 extension lead (approximately 2.1 m)
CBC-K10FT 10 feet RJ45 extension lead (approximately 3 m)
CBC-K16FT 16 feet RJ45 extension lead (approximately 4.9 m)
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7-8 Panel Mounting (MKC-KPPK)

For MKC-KPPK model, user can choose wall mounting or embedded mounting, protection level is IP56.
Applicable to the digital keypads (KPC-CC01 & KPC-CEO1).

Wall Mounting Embedded Mounting
accessories*1 accessories*2

Screw *4 ~M4*p 0.7 *L8mm

Screw *4 ~M4*p 0.7 *L8mm . :
Torque: 10-12kg-cm (8.7-10.4lb-in.) Torque: 10-12kg-cm (8.7-10.4lb-in.)
Panel cutout dimension Unit: mm [inch]  |Panel cutout dimension Unit: mm [inch]
36.0 [1.42] .
23.5[0.93]
g i 0
) 7]
=S 3 el
sl =) KEYPADJ
S = KPC-CCO1
© 2 KPC-CEO1 \
[Tp)
o PANEL
Normal cutout dimension
Panel
22.0[0.87] thickness 1.2mm 1.6mm 2.0mm
A 66.4 [2.614]
B 110.2 [4.339] | 111.3 [4.382] | 112.5 [4.429]

*Deviation: £0.15mm /£0.0059inch
Cutout dimension (Waterproof level: IP56)

Panel
thickness 1.2mm 1.6mm 2.0mm
A 66.4 [2.614]
B 110.8 [4.362]

*Deviation: £0.15mm /+£0.0059inch
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SCREW *4
2 @/
~
-

-
- -

%
/7
\zfj7

Y
kS

) KEYPAD
- _ KPC-CCO01
Q‘ 3 7 7 KPC-CE01
« R v ®
X
S N —
% \ \
3 PANEL PANEL
S
KEYPAD
KPC-CCO1
KPC-CE01 ACCESSORIES

SCREW *4
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7-9 Conduit Box Kit
m  Appearance

Frame DO
Applicable models
VFD370CH43S-21

Model number TMKC-DON1CB ;
ITEM Description Qty.
Screw M5*0.8*10L 4
Bushing Rubber 28 2
Bushing Rubber44 | 2
2
1
1

Bushing Rubber 73
IConduit box cover
Conduit box base

o0 |WIN|—

ITEM 1

ITEM 1

ITEM 6

Frame D

Applicable models

VFD220CH23A-00/21; VFD300CH23A-00/21; VFD370CH23A-00/21;
VFD370CH43A-00/21; VFD450CH43A-00/21; VFD550CH43A-00/21;
VFD750CH43A-00/21

Model number "MKC-DN1CB ,
ITEM Description
Screw M5*0.8*10L 4
Bushing Rubber 28 2
Bushing Rubber 44 2
2
1
1

Bushing Rubber 88
Conduit box cover
Conduit box base

o0 |WIN|—

ITEM 1

ITEM 1

ITEM 5

Frame E

Applicable models
VFD450CH23A-00/21; VFD550CH23A-00/21;
VFD900CH43A-00/21; VFD1100CH43A-00/21

Model number " MKC-EN1CB ;
ITEM Description
Screw M5*0.8*10L
Bushing Rubber 28
Bushing Rubber 44
Bushing Rubber 100
Conduit box cover
Conduit box base

—L—‘-NANOQ

oA |WIN|—

ITEM 2 ITEM 7

ITEM 5

Frame F

Applicable models
VFD750CH23A-00/21;
VFD1320CH43A-00/21

Model number "MKC-FN1CB ;
ITEM Description Qty.
Screw M5*0.8*10L
Bushing Rubber28
Bushing Rubber 44
Bushing Rubber 100
Conduit box cover
Conduit box base

o0~ |WIN|—
| =N |[H~|N|C

Item
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Frame G

Applicable models
VFD1600CH43A-00/21;VFD1850CH43A-00/21;
VFD2200CH43A-00/21

Model number T MKC-GN1CB
ITEM Description Qty.
Screw M5* .8*10L 12
Bushing Rubber 28
Bushing Rubber 44
Bushing Rubber 130
IConduit box cover
Conduit box base

OO |WIN|—
== W[

22
98
928
L]

@ @ @6

ITEM 6
ITEM 2
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m  Conduit Box Installation
Frame DO
1.  Loosen the cover screws and press the tabs on each side of the cover to remove the cover, as shown in the

3. Install the conduit box by fasten the 5 screws shown in the following figure.
Screw torque:24~26kg-cm (20.8~22.61b-in)
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Frame D

1.  Loosen the cover screws and press the tabs on each side of the cover to remove the cover, as shown in the
following figure. Screw torque: 12~15kg-cm (10.4~13 Ib-in)
J

3. Install the conduit box by fasten the 5 screws shown in the following figure.
Screw torque:24~26kg-cm (20.8~22.61b-in)
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Frame E
1. Loosen the 4 cover screws and lift the cover; Screw torque: 12~ 15 kg-cm (10.4~13lb-in).

¥

2. Fasten the 6 screws shown in the following figure and place the cover back to the original position. Screw
torque: 24~26kg-cm (20.8~22.61b-in).
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Frame F

1. Loosen the cover screws and press the tabs on each side of the cover to remove the cover, as shown in the
following figure. Screw torque: 12~15kg-cm (10.4~13 Ib-in).

2. Install the conduit box by fastens the 4 screws, as shown in the following figure.
Screw torque: 24~26kg-cm (20.8~22.61b-in).

3. Install the conduit box by fasten all the screws shown in the following figure
Screw 9~12 torque: 12~15kg-cm (10.4~13.61b-in)
Screw 13~16 torque: 24~26kg-cm (20.8~22.61b-in)
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Frame G

1. On the conduit box, loosen 7 of the cover screws and remove the cover " Screw torque: 24~26kg-cm
(20.8~22.61b-in) ; . On the drive, loosen 4 of the cover screws and press the tabs on each side of the cover to
remove the cover, as shown in the following figure. Screw torque: 12~15kg-cm (10.4~13lb-in).

Remove the top cover and loosen the screws.
M5 Screw torque: 24~26kg-cm (20.8~22.61b-in)
M8 Screw torque: 100~120kg-cm (86.7~104.11b-in)

2. Install the conduit box by fastening all the screws shown in the following figure.
M5 Screw torque: 24~26kg-cm (20.8~22.61b-in)
M8 Screw torque: 100~120kg-cm (86.7~104.11b-in)
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Fasten all the screws. Screw torque: 24~26kg-cm (20.8~22.61b-in).

Place the cover back to the top and fasten the screws (as shown in the figure).
Screw torque: 12~15kg-cm (10.4~13lb-in).
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7-10 Fan Kit

m  Frames of the fan kit

Frame A

Applicable Model
VFD015CH23A-21; VFD022CH23A-21;

VFD037CH23A-21; VFDO15CH43A/4EA-21;
VFD022CH43A/4EA-21; VFD037CH43A/4EA-21

Heat sink Fan Model " MKC-AFKM

Frame A

Applicable Model
VFD055CH43A/4EA-21

Frame B
Applicable Model
VFD055CH23A-21; VFD075CH43A/43E-21

Frame B

Applicable Model
VFD075CH23A-21; VFD110CH23A-21;
VFD110CH43A/43E-21; VFD150CH43A/43E-21

Heat sink Fan Model

TMKC-BFKM2 ;
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Frame B Capacitor Fan Model TMKC-BFKB
Applicable Model

VFD055CH23A-21; VFD075CH23A-21;
VFD110CH23A-21; VFD0O75CH43A/4EA-21;
VFD110CH43A/4EA-21; VFD150CH43A/4EA-21

Frame C

Applicable Model
VFD150CH23A-21; VFD185CH23A-21

Frame C Capacitor Fan Model TMKC-CFKB2

Applicable Model
VFD185C43A/43E; VFD220C43A/43E;VFD300C43A/43E

Frame C Heat sink Fan TMKC-CFKM

Q

Following Model use one set of MKC-CFKM: 3
VFD185CH43A/4EA-21, VFD220CH43A/4EA-21,
VFD300CH43A-21 Q

Q
Following Model use two sets of MKC-CFKM

9
9

VFD300CH4EA-21

VFD150CH23A-21, VFD185CH23A-21,
4
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Capacitor Fan Model
T MKC-DFKB ;

Capacitor Fan Model

T MKC-DFKB ;

Heat sink Fan Model TMKC-EFKM1 4

Heat sink Fan Model " MKC-EFKM2 ;
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OM o
MK ==
ciC c X
T S © L
EID _|_|D_
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3= =% i
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Capacitor Fan Model TMKC-EFKB

Heat sink Fan Model TMKC-FFKM

Capacitor Fan Model "MKC-FFKB

Heat sink Fan Model ™MKC-GFKM;

Frame E

VFD550CH23A-00/21;

VFD900CH43A-00/21; VFD1100CH43A-00/21

’

VFD450CH23A-00/21;

Applicable Model

Frame F

VFD750CH23A-00/21; VFD1320CH43A-00/21

Applicable Model

Frame F

VFD750CH23A-00/21; VFD1320CH43A-00/21

Applicable Model

Frame G

VFD1600CH43A-00/21; VFD1850CH43A-00/21;

Applicable Model
VFD2200CH43A-00/21
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Frame H

Applicable Model
VFD2800CH43A-00; VFD2800CH43C-00/21

Heat sink Fan Model TMKC-HFKM ;
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Chapter 7 Optional Accessories

|Frame A

Model T MKC-AFKM ; : Heat Sink Far]

Applicable model

VFDO015CH23A-21; VFD022CH23A-21; VFD037CH23A-21; VFD015CH43A/4EA-21; VFD022CH43A/4EA-21; VFD037CH43A/4EA-21
Disconnect the power terminal before removing the fan.
(As shown below.)

1. Refer to Figure 1, press the tabs on both side of the fanto 2.

successfully remove the fan.

_Figure 1

Figure 2

Frame B

Model T MKC-BFKM1 ; Heat Sink Far]

Applicable model
VFD055CH23A-21; VFD075CH43A/43E-21

1. Referto Figure 1, press the tab on both side of the fanto 2.

successfully remove the fan.

Disconnect the power terminal before removing the fan.
(As shown below.)

Y

Figure 2

Frame B

| Model FMKC-BFKM2 ; Heat Sink Far)

Applicable model

VFD075CH23A-21; VFD110CH23A-21; VFD110CH43A/43E-21; VFD150CH43A/43E-21

1. Refer to Figure 1, press the tab on both side of the fan to
successfully remove the fan.

2. Disconnect the power terminal before removing the fan.
(As shown below.)

Figure 2
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|Frame B
Model T MKC-BFKB; Capacitor Fan

Applicable model
VFD055CH23A-21; VFD075CH23A-21; VFD110CH23A-21; VFD0O75CH43A/4EA-21; VFD110CH43A/4EA-21; VFD150CH43A/4EA-21

Disconnect fan power and pull out the fan by using flathead screwdriver. (As shown in the larger picture)

Frame C

Model FMKC-CFKM ; Heat Sink Fan|

Applicable model
Single fan kit applicable models (only fan kit 1 is required to be installed):

VFD185CH43A/4EA-21, VFD220CH43A/4EA-21, VFD300CH43A-21

Duo fan kit applicable models (both fan kit 1 and 2 are required to be installed):

VFD150CH23A-21, VFD185CH23A-21, VFD300CH4EA-21

1. (As shown Figure 1) Before removing the fan, remove the cover by using a slotted screwdriver.
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2. (As shown in Figure 2), remove the power connector, loosen the screw and remove the fan kit. When installing the fan kit,
have the label on the fan kit facing inside of the motor drive.
Screw’s torque force: 10~12kgf-cm (8.7~10.4(lb-in)

FAN 2 FAN 1

Figure 2

Frame C
Model T MKC-CFKB1 ; Capacitor Fan|

Applicable model
VFD150CH23A-21; VFD185CH23A-21

Model T MKC-CFKB2 ; Capacitor Fan|

Applicable model
VFD185CH43A/4EA-21; VFD220CH43A/4EA-21; VFD300CH43A/4EA-21

Disconnect fan power and pull out the fan by using flathead screwdriver. (As shown in the larger picture)

Figure 1
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[Frame DO
Model TMKC-DFKB; Capacitor Far|

Applicable model
VFD370CH43S-00/21

left to remove the cover, follow the direction the arrows
indicate. Press on top of digital keypad to properly remove
it. Screw 1, 2 T Torque :12~15kgf-cm (8.6~10.4lb-in) 4

Figure 1

3. Loosen screw 4 (figure 3) and disconnect fan power and
pull out the fan. (As shown in the enlarged picture 3)
Screw 4 T Torque : 10~12kgf-cm (8.6~10.4lb-in) ;

Figure 3

1. Loosen screw 1 and screw 2, press the tab on the right and 2.

(Figure 2) Loosen screw 3, press the tab on the right and
the left to remove the cover. Screw 3 T Torque : 6~8kgf-cm
(5.2~6.9Ib-in) ;4

Figure 2

Frame DO
Model TMKC-DOFKM; Heat Sink Far|

Applicable model
VFD370CH43S-21

1. Loosen the screw and remove the fan kit.

F Screw torque: 24~26kgf-cm (20.8~22.6lb-in) 4
2. (As shown Figure 1) Before removing the fan, remove the cover by using a slotted screwdriver.

Figure 1
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[Frame D
Model TMKC-DFKB; Capacitor Fan

Applicable model

VFD220CH23A-00/21; VFD300CH23A-00/21; VFD370CH23A-00/21; VFD370CH43A-00/21; VFD450CH43A-00/21; VFD550CH43A-00/21;
VFD750CH43A-00/21

1.

Loosen screw 1 and screw 2, press the on the right and the 2.
left to remove the cover, follow the direction the arrows
indicate. Press on top of digital keypad to properly remove

it. Screw 1, 2 T Torque :12~15kgf-cm (10.4~13lb-in) 4

(Figure 2) Loosen screw 3, press the tab on the right and
the left to remove the cover.

Screw 3, 4 T Torque : 6~8kgf-cm (5.2~6.91b-in) ;

Figure 1 Figure 2

Loosen screw 5 (figure 3) and disconnect fan power and pull out the fan. (As shown in the enlarged picture 3)
Screw 5 T Torque :10~12kgf-cm (8.6~10.4lb-in) ;

3.

Figure 3
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|Frame D

Model FMKC-DFKM ; Heat Sink Fan|

Applicable model

VFD220CH23A-00/21; VFD300CH23A-00/21; VFD370CH23A-00/21; VFD370CH43A-00/21; VFD450CH43A-00/21; VFD550CH43A-00/21;

VFD750CH43A-00/21

1.
2.

Loosen the screw and remove the fan kit. T Screw torque
(As shown Figure 1) Before removing the fan, remove the

: 24~26kgf-cm (20.8~22.6lb-in) ;
cover by using a slotted screwdriver.

Figure 1

Frame E
Applicable model

VFD450CH23A-00/21; VFD550CH23A-00/21; VFD900CH43A-00/21; VFD1100CH43A-00/21

Model T MKC-EFKM1 ; Heat Sink Fan|

1. Loosen screw 1~4 (figure 1) and disconnect fan power
and pull out the fan. (As shown in the enlarged picture 3)

Screw1~4 T Torque : 24~26kgf-cm (20.8~22.6lb-in) ;

Model  MKC-EFKM2; Heat Sink Fan|

1. Loosen screw 1~4 (figure 2) and disconnect fan power
and pull out the fan. (As shown in the enlarged picture 3)

Screw1~4 T Torque : 24~26kgf-cm (20.8~22.6lb-in) ;

Figure 1

Figure 2
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Model "MKC-EFKB ; Capacitor Fan|

1. Loosen screw 1~2 (figure 3) and disconnect fan power and pull out the fan. (As shown in the enlarged picture 3)
Screw1~2 T Torque : 24~26kgf-cm (20.8~22.6lb-in) 4

Figure 3

Frame F
Applicable model

VFD750CH23A-00/21; VFD1320CH43A-00/21
[Fan model T MKC-FFKM ; Heat Sink Far)

Loosen the screws and plug out the power of fan before removing (figure 1). Screw torque: 12~15kg-cm (10.4~13lb-in) 4

Figure 1

[Fan model ¥ MKC-FFKB ; Capacitor Fan|

(1) Loosen the screw (figure 1) and removes the cover. Screw|(2) Loosen the screw (figure 2) and removes the cover. Screw
torque: 14~16kg-cm (12.2~13.91b-in). torque: 24~26kg-cm (20.8~22.61b-in).

Figure 1

Figure 2
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Screw torque: 24~26kg-cm (20.8~22.61b-in).

(3) Loosen the screws and remove the fan. (figure 3 and figure 4)

Figure 3 Figure 4

Frame G
Applicable model
VFD1600CH43A-00/21; VFD1850CH43A-00/21; VFD2200CH43A-00/21
(2) For 1~8 shown in the figure 2: Loosen the screws

[Fan model " MKC-GFKM,; Heat Sink Far|
Screw torque:35~40kg-cm (30.4~34.71b-in)

(1) Loosen the screw (figure 1) and remove the cover. Screw . )

torque: 12~15kg-cm (10.4~13lb-in). For 9~10 shown in the figure 2: Loosen the screws and
removes the cover.

Screw M4 torque: 14~16kg-cm (12.2~13.9 Ib-in).

Figure 1
Figure 2
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(3) Loosen screw 1,2,3 and remove the protective ring (as
shown in figure 3) Screw torque: 14~16kg-cm (12.2~13.9 Ib-in).

BHEAEREE

Figure 3

(4) Lift the fan by putting your finger through the protective
holes, as indicates in 1 and 2 on the figure 4.

Figure 4

Frame H

Applicable model
VFD2800CH43A-00; VFD2800CH43C-00/21

[Fan model FMKC-HFKM ; Heat Sink Far]

(1) Loosen the screw and remove the top cover (figure 1)
Screw torque: 14~16kg-cm (12.2~13.91b-in)

Figure 1

(2) Loosen the screw and remove the top cover (figure 2).
Screw torque: 24~26kg-cm (20.8~22.6Ib-in).

Figure 2
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(4) Loosen the screw and remove the fan. Make sure fan power

is properly disconnected before removal. Screw torque:

24~26kg-cm (20.8~22.61b-in). (figure 4)

Figure 4

(3) Disconnect the fan (figure 3).

Figure 3
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7-11 Flange Mounting Kit
Applicable Models, Frame A~F
Frame A

FMKC-AFM1.4

Applicable model
VFD015CH23A-21;VFD015CH43A/4EA-21; VFD022CH23A-21; VFD022CH43A/4EA-21

Screw 1 *4
M3*P 0.5; L=6mm

Screw 2*8
M6*P 1.0; L=16mm

Accessories 1*1 Accessories 2*2 Accessories 3*2

TMKC-AFMu

Applicable model
VFD007CH23A-21; VFDO07CH43A/4EA-21; VFD037CH23A-21; VFD037C43A/4EA-21; VFDO55CHA43A/4EA-21

Screw *8
M6*P 1.0; L=16mm

Accessory 2*2 . Accessory t 3*2

Cutout dimension Unit: mm [inch]
138.0 [5.43]
‘ 116.0 [4.57] ‘ /MG*P1.0(4X)
(L ‘ V or $6.5[30.26](4X)
g8
2=
N - N Sle
D B
AN N
O o—
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TMKC-AFM1. Installation
1. Install accessory 1 by fastening 4 of the screw 1(M3) (figure 1). Screw torque: 6~8kg-cm (5.21~6.94Ib-in).

2.

3.

Figure 3
4. Plate installation, place 4 of the screw 2 (M6) (figure 4) through accessory 2&3 and the plate then fasten the
screws. Screw torque: 25~30kg-cm (21.7~261b-in).

Figure 4
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FMKC-AFMg Installation

1.

2.

Figure 2
3. Plate installation, place 4 of the screw *4 (M6) through accessory 2&3 and the plate then fasten the screws.
Screw torque: 25~30kg-cm (21.7~261b-in). (figure 3)

Figure 3

7-45



Chapter 7 Optional Accessories

Frame B

FMKC-BFM4

Applicable model
VFD055CH23A-21; VFD075CH23A-21; VFD110CH23A-21; VFD0O75CH43A/4EA-21; VFD110CH43A/4EA-21; VFD150CH43A/4EA-21

Screw 1 *4 ~ M8*P 1.25;

\ Screw 2*6 ~ M6*P 1.0;
&>

Accessory 1*2 Accessory 2*2

Cutout dimension Unit: mm [inch]

226.0 [8.90]
198.0 [7.80]
173.0 [6.81]

|

|

|

|

|

e
322.0 [12.68]
350.0 [13.78]

M6*1.0 (6X) or
76.5 [0.26] (6X)
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FMKC-BFMua Installation

1. Install accessory 1& 2 by fastening 4 of the screw 1(M8). Screw torque: 40~45kg-cm (34.7~39.0lb-in).
(As shown in the following figure)

ACCESSORIES 1

ACCESSORIES 2

2.  Plate installation, place 6 of the screw 2 (M6) through accessory 1&2 and the plate then fasten the screws.
Screw torque: 25~30kg-cm (21.7~26Ib-in). (As shown in the following figure)
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Frame C

FMKC-CFMa

Applicable model
VFD150CH23A-21; VFD185CH23A-21; VFD185CH43A/4EA-21; VFD220CH43A/4EA-21; VFD300CH43A/4EA-21

&,—
\ Screw 1*4 ~ M8*P 1.25;
s Screw 2*8 ~ M6*P 1.0;

ccessory 12 Accessory 2*2

Cutout dimension Unit: mm [inch]

286.0 [11.26]
258.0[10.16]
231.0 9.09]

402.015.83]
430.0 [16.93]

M6*1.0 (8X) or
6.5 [10.26] (8X)
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FMKC-CFMu Installation

1. Install accessory 1& 2 by fastening 4 of the screw 1(M8). Screw torque: 50~55kg-cm (43.4~47.71b-in).
(As shown in the following figure)

UWUUHH

2.  Plate installation, place 8 of the screw 2 (M6) through Accessory 1&2 and the plate then fasten the screws.
Screw torque: 25~30kg-cm (21.7~26Ib-in). (As shown in the following figure)
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Frame DO

Applicable model
VFD370CH43S-00

Cutout dimension

Unit: mm [inch]

M10*P1.5(4X)
OR 11.0[0.43](4X)

288 [11.34] )
=3
| 235 [9.25] | =
AD | AD‘/
\
I
I
I
I
I
I
I
5
| =
| )
©
0
I
I
I
I
I
|
O C—qp
2
o,
[T}
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Frame D

Applicable model
VFD220CH23A-00; VFD300CH23A-00; VFD370CH23A-00; VFD370CH43A-00; VFD450CH43A-00;
VFD550CH43A-00; VFD750CH43A-00

Cutout dimension Unit: mm [inch]

>
338 [13.31] S|
Sl MI0*P1.5(4X)
A) 285[11.22] (ly OR ¢11.0[0.43](4X)
|
|
=3
=2
o)
! s
w0
|
|
|
|
|
|
o o—
5
(=3
w0

7-51



Chapter 7 Optional Accessories

Frame E

Applicable model
VFD450CH23A-00; VFD550CH23A-00; VFD900CH43A-00; VFD1100CH43A-21

Cutout dimension Unit: mm [inch]
384 [15.12] 3
=)
‘ 335 [13.19] =
= M12%P1.75(4X)
J) ‘ /// OR ©13[0.51](4X)

539.7 [21.25]

14,6 [0.58] T
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Frame DO&D&E

1. Loosen 8 screws and remove Fixture 2 (as shown in 2. Loosen 10 screws and remove Fixture 1 (as shown
the following figure). in the following figure).

3. Fasten 4 screws (as shown in the following figure). = 4. Fasten 5 screws (as shown in the following figure).
Screw torque: 30~32kg-cm (26.0~27.8lb-in). Screw torque: 30~32kg-cm (26.0~27.8lb-in).

FIXTURE 2

5. Fasten 4 screws (as shown in the following figure). = 6. Fasten 5 screws (as shown in the following figure).
Screw torque: 24~26kg-cm (20.8~22.61b-in). Screw torque: 24~26kg-cm (20.8~22.61b-in).

7. Place 4 screws (M10) through Fixture 1&2 and the
plate then fasten the screws. (as shown in the
following figure)

Frame DO/D M10*4

Screw torque: 200~240kg-cm (173.6~208.31b-in).
Frame E M12*4

Screw torque: 300~400kg-cm (260~3471b-in).

FIXTURE 1

M10(4X)
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Frame F

Applicable model
VFD750CH23A-00; VFD1320CH43A-00

Cutout dimension Unit: mm [inch]

M12*P1.75(4X)
430 [1693] OR ©13.0[0.51](4X)

380 [14.96]

97
o
20[0.79]

740 [29.13]

O
12 0.47] T
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Frame F

1. Loosen 12 screws and remove Fixture 2. 2. Loosen 12 screws and remove Fixture 2.
Screw torque: 24~26kg-cm (20.8~22.61b-in).

4. Install Fixture 1 by fasten screw 13 ~26
Screw torque: 24~26kg-cm (20.8~22.61b-in).

5. Place 4 of the M12 screws through Fixture 1&2 and
plate then fasten the screws.
Screw torque: 300~400kg-cm (260~3471b-in).
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7-12 USB/RS-485 Communication Interface IFD6530
/\ Warning

v' Please thoroughly read this instruction sheet before installation and putting it into use.

v" The content of this instruction sheet and the driver file may be revised without prior notice. Please
consult our distributors or download the most updated instruction/driver version at
http.//www.delta.com.tw/product/em/control/cm/control_cm_main.asp

1. Introduction

IFD6530 is a convenient RS-485-to-USB converter, which does not require external power-supply and complex
setting process. It supports baud rate from 75 to 115.2kbps and auto switching direction of data transmission. In
addition, it adopts RJ-45 in RS-485 connector for users to wire conveniently. And its tiny dimension, handy use of
plug-and-play and hot-swap provide more conveniences for connecting all DELTA IABU products to your PC.

Applicable Models: All DELTA IABU products.
(Application & Dimension)

Unit: mm [inch]

\/ 22.5[0.89] |

£

)
= &g E S
4}/ = V‘P under dcil)velopmelﬂt S
t t !
-y J
RS-485 %:
s S
A= Bl == .
o _di Fiel = =
H ["Trel —

2. Specifications

Power supply

No external power is needed

Power consumption

1.5W

Isolated voltage

2,500VDC

Baud rate

75, 150, 300, 600, 1,200, 2,400, 4,800, 9,600, 19,200, 38,400, 57,600, 115,200 bps

RS-485 connector

RJ-45

USB connector

Atype (plug)

Compatibility

Full compliance with USB V2.0 specification

Max. cable length

RS-485 Communication Port: 100 m

Support RS-485 half-duplex transmission
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= RJ-45
. PIN Description PIN Description
8«1
1 Reserved 5 SG+
—
¢ RJ-45 2 Reserved 6 GND
3 GND 7 Reserved
4 SG- 8 +9V

3. Preparations before Driver Installation

Please extract the driver file (IFD6530_Drivers.exe) by following steps. You could find driver file
(IFD6530_Drivers.exe) in the CD supplied with IFD6530.

~Note: DO NOT connect IFD6530 to PC before extracting the driver file.
STEP 1 STEP 2

InstaliShield Wizard 3 InstallShield Wizard

License Agreement

Welcome to the InstallShield Wizard for Silicon Please read the following license agreement carefully.
- Lab ies CP210x Evaluation Kit Tools

Press the PAGE DOWN key to see the rest of the agreement.
The InstallShieldR Wizard will install Silicon Laboratories
CP210x Evaluation Kit Tools Release 3.31

on your computer. To continue, click Next.

END-USER LICENSE AGREEMENT =3
IMPORTANT: READ CAREFULLY
BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS CERTAIN COMPUTER PROGRAMS AND OTHER THIRD
PARTY PROPRIETARY MATERIAL ("LICENSED PRODUCT"), THE USE OF WHICH IS
SUBJECT TO THIS END-USER LICENSE AGREEMENT. INDICATING YOUR
AGREEMENT CONSTITUTES YOUR AND (IF APPLICABLE) YOUR COMPANY'S

ASSENT TO AND ACCEPTANCE OF THIS END-USER LICENSE AGREEMENT (THE

Do you accept all the terms of the preceding License Agreement? If you choose No, the
setup will close. To install Silicon Laboratories CP210x Evaluation Kit Tools Release 3.31
. you must accept this agreement.

STEP 3 STEP 4

InstallShield Wizard

InstallShield Wizard

Choose Destination Location
Select folder where Setup will install files.

InstallShield Wizard Complete
Setup has finished installing Silicon Laboratories CP210x
Evaluation Kit Tools Release 3.31

on your computer.

Setup will install Silicon Laboratories CP210x Evaluation Kit Tools Release 3.31
in the following folder.

To install to this folder, click Next. To install to a different folder, click Browse and select
another folder.

Destination Folder

C:ASiLabs\MCUACP210x Browse...

STEP 5

You should have a folder marked SiLabs under drive C. c:\ SiLabs
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4. Driver Installation

After connecting IFD6530 to PC, please install driver by following steps.

STEP 1

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site (with your permission).

Read our privacy policy

Can Windows connect to Windows Update to search for
software?

@ Yes, this time only
C- ‘Yes, now and every time | connect a device
(O No, not this time

Click Next to continue.

STEP 2

Found New Hardware Wizard

This wizard helps you install software for:

CP2103 USB to UART Bridge Controller

') If your hardware came with an installation CD
&2 or Hloppy disk. insert it now.

‘What do you want the wizard to do?

® Install the software automatically (Recommended)
O Install from a list or specific location (Advanced)

Click Next to continue.

[ < Back l[ Next > ][ Cancel

OR

Found New Hardware Wizard

This wizard helps you install software for:

CP2103 USB to UART Bridge Controller

1«7') If your hardware came with an installation CD
&2 or floppy disk. insert it now.

‘What do you want the wizard to do?

O Install the software automatically (Recommended)
(® Install from a list or specific location (Advanced)

Click Next to continue.

[ < Back ]l Next >

Found New Hardware Wizard

Please choose your search and installation options. \\

S

l [ Cancel

(3 Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[[] Search removable media (floppy, CD-ROM...)
Include this location in the search:
C:ASiLabs\MCUACP210x\WIN

v Browse

O Don't search. | will choose the driver to install

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back " Next > I[ Cancel

Browse and select directory, or enter
C:\SiLabs\MCU\CP210x\WIN
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STEP 3

®

Found New Hardware Wizard

Please wait while the wizard searches...

@ CP2103 USB to UART Bridge Controller

E

Cancel

5. LED Display
1. Steady Green LED ON: power is ON.

2. Blinking orange LED: data is transmitting.
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STEP 4

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

G CP210x USB Composite Device

Click Finish to close the wizard.

L 4
STEP5

Repeat Step 1 to Step 4 to complete
COM PORT setting.
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Chapter 8 Option Cards

8-1 Removed Key Cover
8-2 Srews Specification for Option Card Terminals
8-3 EMC-D42A

8-4 EMC-D611A

8-5 EMC-R6AA

8-6 EMC-BPSO01

8-7 EMC-PGO01/02L

8-8 EMC-PG01/020

8-9 EMC-PG01/02U
8-10 EMC-PGO1R

8-11 CMC-MODO1

8-12 CMC-PDO01

8-13 CMC-DNO1

8-14 CMC-EIPO01

8-15 EMC-COPO1
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Please select applicable option cards for your drive or contact local distributor for suggestion.
-cm [6.9~8.71b-in.]

To prevent drive damage during installation, please removes the digital keypad and the cover before

wiring. Refer to the following instruction.
8-1 Removed key cover

Frame A& B & C
Screw Torque: 8~10Kg

%//%//%%/%%/% AN = )7 AR R
AN (A N o \\ AR NN
/) Va — \.\ =

ARAMY

TIINY

A ERR TR =

A

A RN
A

AN RTNERNY g
AN

A ALY
NEEARRRLY =

ALY A NUNERARNNY
AR TTRIHL - W
ANRRNY

AN
AW A MR
A\ A\NUEIRNNY
AARERNRR

B

cm [6.9~8.7Ib-in.]

TEAEER TSR W g
TWHIE W e

M/
,,i. 7 %

7/

ANNY

Screw Torque: 8~10Kg-cm [6.9~8.7Ib-in.]
Screw Torque: 8~10Kg-

Frame DO
Frame D
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Frame E
Slightly lift the cover then pull to remove. Screw Torque: 12~15Kg-cm [10.4~13lb-in.]

P2y

/7

Frame F
Screw Torque: 12~ 15 Kg-cm [10.4~13lb-in.]

(BB

& L

I
5
éﬁ/ > g/ ‘ﬂ

Frame G
Screw Torque: 12~15Kg-cm [10.4~13lb-in.]
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Frame H
Screw Torque: 14~16Kg-cm [12.15~13.89Ib-in.]

1 RJ45 (Socket) for digital keypad

KPC-CCO01; KPC-CEO1

Please refer to CH10 Digital Keypad for more details on
KPC-CEO1.

Please refer to CH10 Digital Keypad for more details on

optional accessory RJ45 extension cable.

o Communication extension card (Slot 1)
@\\E\ CMC-MODO01; CMC-PDO1;
! CMC-DNO1;  CMC-EIPO1;
- EMC-COPO1;
B I/O & Relay extension card (Slot 3)
’ EMC-D42A;  EMC-D611A;
T OOO@—CHE; EMC-R6AA;  EMC-BPSO1;
o ool : 4 PG Card (Slot 2)
Ol I = EMC-PGO1L; EMC-PGO2L;
=" EMC-PG010; EMC-PG020;
EMC-PG01U; EMC-PG02U;
EMC-PGO1R;
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8-2 Screws Specification for option card terminals:

EMC-D42A  |\jire gauge [24~12AWG (0.205~3.31mm?)

EMC-D611A
EMC-BPS01 Torque 5Kg-cm [4.341b-in]

Wire gauge [26~16AWG (0.128~1.31mm?)

EMC-R6AA :
Torque 8Kg-cm [6.941b-in]

EMC-PGO1L
EMC-PG010  |Wire gauge |30~16AWG (0.0509~1.31mm?)
EMC-PGO1R |Torque 2Kg-cm [1.741b-in]

EMC-PGO1U

I/O & Relay extension card (Slot 3)

EMC-D42A EMC-R6AA

O O O O

RCT2 RAZRCA1 RA11 RCIORAT0

OO00O0000
C O O © O © O O = |
) D
Q@OM MI10 MI11 MI12 MI13 MO10 MO11 MXM Q Q O Q Q Q Q O
O RCISRAISRCIA RAIARCI3 RATD
EMC-BPSO01 EMC-D611A
O O O O

- D D — (ORI (R OB

O AC MI10O MI11 MI12 MI13 MI14 MI15 Q

O 24V GND O
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PG card (Slot 2)

EMC-PGO10/ EMC-PGi020 EMC-PGO1L/ EMC-PGO2L
O O O O
5 ] % s
;) :
S| e gl e
g 5] N|le
<| e Nyl e
[CAVNY FAWTY
A282 | VP A1 B1 21 O A2 B2 | VP A1BIZY O
000000 0O0@0000
O DO@Q000 q | CoLen
P T R \njaCmmz
AVITY AVITY
EMC-PGO01U/ EMC-PG02U EMC-PGO1R
O O O
5| e 3| e
8| e Bl e
& B e
© 8| e
8| e N| e
g e al| ©
(é)’ Sl
A2 B2 VP A1 B1 21 U Vi Wi
- O
000000000
OOOOOOOOOO(L 0000000000
O ——
PR A2 A2 B2 B2 R1 R2 52 84 83 81 [ | |
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Communication extension card (Slot 1)

CMC-PDO1 CMC-DNO1
O O o
O
o O —
O ‘ A=
i i 00000
CMC-MODO01/ CMC-EIP01 EMC-COPO01
O O O
O
-
© O
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PG Card intallation

=
o
(®)]
=
c
o
=
(2]
o
o

As shown in the figure on the left, aim the two holes

at the positioning pin.

Press the pin to clip the holes with the PCB.
As shown in the figure on the left.

Fasten, the screw after the PCB is clipped
with the holes.

Screw Torque: 6-8kg-cm [5.21-6.94Ibg-in.]

=)
o
Q
o e
—
(=)
o
[}
—
=
(=]
=
(0]
&
prer}
E
c
3
o
e
w
73]}
<

installation is completed.
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Disconneting the extension card

Insert a slot type screwdriver into the
hollow to prize the PCB off the card clip.

=
c
2
S}
=
»
(2]
®
(2]
2
)
—
%)
»
o
3
=
o
<
=
o
>
o
S
o
'

the figure on the left.
Twist to open the card clip.

Card clip

Twist to open the other card clip

toremove the PCB.

Card clip
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8-3 EMC-D42A
Terminals Descriptions
Common for Multi-function input terminals
COM Select SINK(NPN )/SOURCE(PNP )in J1 jumper / external power
supply
Refer to parameters 02-26~02-29 to program the multi-function
inputs MI10~MI13.
Internal power is applied from terminal E24: +24Vdc+5% 200mA,
5w
MI10~ MI13 External power +24VDC: max. voltage 30VDC, min. voltage
19VDC, 30W
ON: the activation current is 6.5mA
I/O Extension OFF: leakage current tolerance is 10pA
Card Multi-function output terminals (photocoupler)
The AC motor drive releases various monitor signals, such as drive
in operation, frequency attained and overload indication, via
transistor (open collector).
MO10~MO11
Common for multi-function output terminals MO10,
MXM MO11(photocoupler)
Max 48VDC 50mA

8-4 EMC-D611A

Terminals Descriptions
AC AC power Common for multi-function input terminal (Neutral)
Refer to Pr. 02.26~ Pr. 02.31 for multi-function input selection
Card Input frequency: 47~63Hz

MI10~ MI15  |Input impedance: 27Kohm
Terminal response time:
ON: 10ms

OFF: 20ms

8-5 EMC-R6AA

Terminals Descriptions

Refer to Pr. 02.36~ Pr. 02.41 for multi-function input selection
Resistive load:
5A(N.O.) 250VAC
Relay Extension 5A(N.O.) 30vDC
Card 2}83:2}2@ Inductive load (COS 0.4)
2.0A(N.O.) 250VAC
2.0A(N.O.) 30vDC
It is used to output each monitor signal, such as drive is in
operation, frequency attained or overload indication.
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8-6 EMC-BPSO01

Descriptions

Terminals
External Power
24V
Supply GND

Input power: 24V+5%

Maximum input current:0.5A

Note:

1) Do not connect control terminal +24V (Digital control signal common:
SOURCE) directly to the EMC-BPSO01input terminal 24V.

2) Do not connect control terminal GND directly to the EMC-BPSO01 input
termina GND.

Note: Refer to I/O & Rlay extension card installation/ disconnecting method for PG Card installation/ disconnecting.
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7 EMC-PGO1L/EMC-PGO2L

Terminal description
Set by Pr.10-00~10-02, 10-16~10-18

Terminals Descriptions
Output voltage for power: +5V/+12V+5% (use FSW3 to switch
VP +5V/+12V)
Max. output current: 200mA
DCM Common for power and signal
PG1 Encoder input signal (Line Driver or Open Collector)
A1 /A1. B Open Collector input voltage: +5~+24V (Note 1)
PR It can be 1-phase or 2-phase input.
/B1, Z1, 1Z1 pnase or =-p P
T EMC-PGO1L: Max. input frequency: 300kHz
EMC-PGO02L: Max. input frequency: 30kHz(Note 2)
Pulse Input signal (Line Driver or Open Collector)
A2 /A2 Open Collector input voltage: +5~+24V (Note1)
PG2 BD /BZ’ It can be 1-phase or 2-phase input.
’ EMC-PGO1L: Max. input frequency: 300kHz
EMC-PGO02L: Max. input frequency: 30kHz(Note 2)
PG Card Output signals. It has division frequency function: 1~255
times
AO, /AO, Max. output voltage for Line driver: 5VDC
PG OUT BO, /BO, Max. output current: 50mA
Z0, /Z0, EMC-PGO01L Max. output frequency: 300kHz
SG, EMC-PGO02L Max. output frequency: 30kHz
SG is the GND of PG card. It is also the GND of position machine or
PLC to make the ouput signal to be the common pivot point.

Note 1: Open Collector application, input current 5~15mA to each set then each set needs one pull-up resistor.
If input voltage of open collector is 24V, the power of encoder needs to be connected externally. Please refer
diagram 2 of PG1.

5V Recommended pull-up resistor: above100~220Q, 1/2W
12V Recommended pull-up resistor: above 510~1.35kQ, 1/2W
24V Recommended pull-up resistor, above1.8k~3.3kQ, 1/2W

Note 2: If the required bandwidth is not over 30kHz at the application, it is recommended to use
EMC-PG020/L (bandwidth 30kHz) to avoid interference.

PG1 card wiring diagram (the image 1 and 2 below are wiring diagrams of Open Collector encoder)

PG card Open Collector
Encoder
Vp * Vce
DCM Ext. Pull-high :
Res.

ABZ1] [ABZ |

4.7k Q
Tl D
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@

Open Collector
PG card Encoder Ext. Power
5~24V
_ ,—_‘ch : ( )
Ext. Pull-high : :
Res. 1 :
| | ! =
ABZ : =
GND [‘J i
PG2 Wiring Diagram
Ext. Pull
h|gh Res. Ext. Power
— (5~24V)
* /\/\/ ¢ AB2 T
' 4.7k Q
(25 |
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B EMC-PGO1L/EMC-PGO2L Wiring Diagram

M Please use a shielded cable to prevent interference. Do not run control wires parallel to any high voltage
AC power line (200 V and above).

M Recommended wire size 0.21 to 0.81mm? (AWG24 to AWG18).
M  Cable length: Less than 100m

Jumper Braking resistor (optional)

No-Fuse Breaker

7N
R@Q O——0) R/ L1

< P
—= C O S/L2
T

TN
—<O  O0—Q T/L3

PG

Line drive

Reflective Encoders

] Cyimin - A0 | 0
| < A2 AO
Y1 | B2 BO
wl LI LT 52 2
Phase difference 90° Phase difference 90°

EMC-PGO2L
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8-8 EMC-PG010/EMC-PG020

Terminal descriptions
Set by Pr.10-00~10-02, 10-16~10-18
Terminals Descriptions
Output voltage for power: +5V/+12V15% (use FSW3 to switch +5V/+12V)

VP
Max. output current: 200mA
DCM Common for power and signal
PG1 Encoder Input signal (Line Driver or Open Collector)
Open Collector Input Voltage: +5V~+24V (Note 1)
A1, /A1, B1,

/B1, Z1, /Z1 It can be 1-phase or 2-phase input.

EMC-PG010 Max. input frequency: 300kHz
EMC-PG020 Max. input frequency: 30kHz(Note 2)
Pulse Input Signal (Line Driver or Open Collector)

A2, /A2, Open Collector Input Voltage: +5~+24V (Note 1)
B2,/B2  |EMC-PG010 Max. input frequency: 300kHz

EMC-PG020 Max. input frequency: 30kHz(Note 2)

Needs external power source for PG OUT circuit.

Input voltage of power:+12V ~ +24V

V- Input voltage for the negative side

PG Card Output signals has division frequency function: 1~255 times.

On the open collector’s output signal, add a high-pull resistor on the external
power V+ ~ V- (e.g. power of PLC) to prevent the interference of the receiving
A/O, B/O, Z/O |signal. Max. - [Three pull-up resistor are included in the package (1.8kW/1W)]
(Note 1)

EMC-PG010 Max. input frequency: 300kHz

EMC-PG020 Max. input frequency: 30kHz

Note 1: Open Collector application, input current 5~15mA to each set then each set needs one pull-up resistor.

If input voltage of open collector is 24V, the power of encoder needs to be connected externally. Please refer
diagram 2 of PG1.

PG2

V+, V+

PG OUT

5V Recommended pull-up resistor: above100~220Q, 1/2W
12V Recommended pull-up resistor: above 510~1.35kQ, 1/2W
24V Recommended pull-up resistor, above1.8k~3.3kQ, 1/2W

Note 2: If the required bandwidth is not over 30kHz at the application, it is recommended to use
EMC-PG020/L (bandwidth 30kHz) to avoid interference.

PG1 card wiring diagram (the image 1 and 2 below are wiring diagrams of Open Collector encoder)

PG card Open Collector
Encoder
Vp * Vce
DCM Ext. Pull-high :
Res.
ABZ1] [ABZ |
4.7k Q
Tl .
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Open Collector
PG card Encoder Ext. Power
Vol . T (524V)
DCM Ext. Pull-high ;
Res. )
ABZ1] IABZ | L=
4.7k Q ; [‘J :
ABZ1] [GND] ;
@ PG card Open Collector
Encoder
Véc
[ABZ |
AB;
DCM | Gl\:lD [1}
When wiring in this way, if there is a signal on EMC-PG010's
A1,B1and Z1,LED lights is OFF,
If A1,B1and Z1 have no signals, LED lights is ON,
PG2 Wiring Diagram
Ext. Pull
high Res. Ext. Power
—— (5~24V)
—\V\—= AB2 -
: 4.7k Q
[amo— |
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B EMC-PG010/EMC-PG020 Wiring Diagram
M Please use a shielded cable to prevent interference. Do not run control wires parallel to any high voltage
AC power line (200 V and above).

M Recommended wire size 0.21 to 0.81mm? (AWG24 to AWG18).
M  Cable length: Less than 30m
Jumper Braking resistor (optional)
1

R iif) U/ T1C %3 y
T otor

S—¢d Oo—© Ss/L2 \MM% VS < M
TN ;; % L

T__ 4 Cpﬁg)T/L3 W/ T30 W, ,

s g

(D
0
= |
—0-0-0-0—O)—

VP a
A1il §
. B19
- Z1C
DCM: PG/
i E Sgﬁgctor
- BT ,
i = EI—Y T Reflective Encoders
- V+ U EH-PLC
Y0 YOO -ESR V+ ¢ K3 +24V
Yo Yo 0 A2 Al T & X0
Y1 Y1 L5 B2 B/ ) R X1
v Y1 B2 ZI C X2
Phase difference 90° ~—r 7Tt Y- *%L.L S/S
= e 24G
EMC-PGO010
EMC-PG020
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8-9 EMC-PG01U/ EMC-PGO2U

m FSW1 [g]: Standard UVW Output Encoder; [D: Delta Encoder

B When using the Delta Encoder, wait for at least 250ms after powering up to receive signals from UVW.
If a running command is received before UVW signals finish, a PGF5 error message will be given. So
wait for 250ms before sending a running command.

B EMC-PGO02U has encoder disconnection detection function.

m Set by Pr.10-00~10-02, 10-16~10-18

Terminals Descriptions
Output voltage for power: +5V/+12V+5% (use FSW3 to
VP switch +5V/+12V)
Max. output current: 200mA
DCM Common for power and signal
PG1 Encoder input signal  (Line Driver)
A1, /A1,B1,/B1, Z1,/Z1 It can be 1-phase or 2-phase input.
Max. output frequency: 300kP/sec
U1, /U1, V1, /V1, W1, /W1 [Encoder input signal
Pulse Input signal (Line Driver or Open Collector)
PG2 A2, /A2, Open Collector Input Voltage: +5~+24V (Note1)
B2, /B2 It can be 1-phase or 2-phase input.
Max. output frequency: 300kP/sec.
PG Card Output signals.
It has division frequency function: 1~255 times
Max. output voltage for Line driver: 5Vdc
PG OUT AO, /AOQ, BO, /BO, ZO, |Max. output current: 50mA
/20, SG Max. output frequency: 300kP/sec
SG is the GND of PG card. It is also the GND of position
machine or PLC to make the ouput signal to be the common
pivot point.
Note 1: Open Collector application, input current 5~15mA to each set then each set needs one pull-up resistor.
5V Recommended pull-up resistor: above100~2202Q, 1/2W
12V Recommended pull-up resistor: above 510~1.35kQ, 1/2W
24V Recommended pull-up resistor, above1.8k~3.3kQ, 1/2W
PG2 Wiring Diagram
Ext. Pull
high Res. Ext. Power
— (5~24V)
AN\ —9 B2 _
! 4.7k Q
[amo— |
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B EMC-PGO01U Wiring Diagram
M Please use a shielded cable to prevent interference. Do not run control wires parallel to any high voltage
AC power line (200 V and above).

M Recommended wire size 0.21 to 0.81mm? (AWG24 to AWG18).

M  Cable length: Less than 30m
Jumper aking resistor (optional)

c

=

<
O—0O—0O—
v
=3
(e

@

________

oder

Line driver

4}@@@@(}@{9&»@@(& j

|
Y0 .
Y0 Y0 A2 AO
Y1 Y > B2 AO
YT Y1 > B2 BO
Phase difference 90 ‘—1 : BO
7: Phase difference 90°
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8-10 EMC-PGO1R

B Terminal Descriptions
Set by Pr.10-00~10-02

Terminals Descriptions

Resolver Output Power
R1-R2 7Vrms, 10kHz

PG1 S1, /883, Resolver Input Signal (S2, /S4=Sin; S1, /S3=Cos)
S2, /S4, 3.5£0.175Vrms, 10kHz
Pulse Input signal (Line Driver or Open Collector)
PG2 A2, /A2, Open Collector Input Voltage: +5~+24V (Note1)
B2, /B2 It can be 1-phase or 2-phase input.

Max. output frequency: 300kP/sec.
PG Card Output signals. It has division frequency function: 1~255
times
AQ, /AQ, Max. output voltage for Line driver: 5VDC
PG OUT BO, /BO, Max. output current: 50mA
ZOé (/320, Max. output frequency: 300kP/sec
’ SG is the GND of PG card. It is also the GND of position machine or PLC to
make the ouput signal to be the common pivot point.
Note 1: Open Collector application, input current 5~15mA to each set then each set needs one pull-up resistor.

5V Recommended pull-up resistor: above100~220Q, 1/2W
12V Recommended pull-up resistor: above 510~1.35kQ, 1/2W
24V Recommended pull-up resistor, above1.8k~3.3kQ, 1/2W

PG2 Wiring Diagram

Ext. Pull
high Res. Ext. Power
—— (5~24V)
o - | -
/\/\/ AB2 T
4.7k Q
ABZ_|

B

DOS(Degradation of Signal) : If the amplitude of the sine wave input of the S1-/S3/ S2-/S4 is lower than or higher than
the encoder IC’s specification, a red light will be on.  The possible reasons which cause this problem are the following.

1. The turns ratio of the resolver encoder is not 1:0.5 which makes the sine wave input of the S1-/S3/S2-/S4 not
equal to 3.5+0.175Vrms.

2. While motor is running, motor creates common mode noise which makes accumulated voltage to be more than
3.5+0.175Vrms

LOT(Loss of Tracking): Compare the angle of S1-/S3/S2-/S4 sine wave input to the R1-R2 cosine wave. If their
difference is more than 5 degree, a red light will be on. Here are the possible reasons why that happens:

B

1. The output frequency of the PG card is incorrect.
2. The specification of Resolver’s encoder is not 10KHz

3. The motor creates common mode noise while it is running. That causes a big difference, while the motor is
rotating, between main winding’s cosine wave angle and the sine wave angle of second and third windings.
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B EMC-PGO1R Wiring Diagram
M Please use a shielded cable to prevent interference. Do not run control wires parallel to any high voltage
AC power line (200 V and above).

M Recommended wire size 0.21 to 0.81mm? (AWG24 to AWG18).
M  Cable length: Less than 100m
Jumper aking resistor (optional)

560G

NFB.~
R—O O
TN Motor
S O O M
T >@"
] Resolver
: S1 Encoder
S8
EH-PLC P
YO ‘ Y0 A2
Yo Yo A2
Y1 bu > B2
6 Y1 O B2
Phase difference90] *—l: Phase difference90°
} EMC-PGO1R
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8-11 CMC-MODO1

B Features

E-mail alarm

2 e

Virtual serial port.
B Product File

e
R

B Specifications

Network Interface

Chapter 8 Optional Cards

Supports Modbus TCP protocol
MDI/MDI-X auto-detect
Baud rate: 10/100Mbps auto-detect

AC motor drive keypad/Ethernet configuration

® /O CARD & Relay Card
@ PG Card
(3 ® Comm. Card
@  RJ-45 connection port
@ ®  Removable control circuit
® terminal

Interface

RJ-45 with Auto MDI/MDIX

Number of ports

1 Port

Transmission method

IEEE 802.3, IEEE 802.3u

Transmission cable

Category 5e shielding 100M

Transmission speed

10/100 Mbps Auto-Detect

Network protocol

ICMP, IP, TCP, UDP, DHCP, HTTP, SMTP, MODBUS OVER TCP/IP,
Delta Configuration

Electrical Specification

Power supply voltage

5VDC (supply by the AC motor drive)

Insulation voltage 2KV
Power consumption 0.8W
Weight 259
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Environment

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Test (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)

Noise immunity

Operation: -10°C ~ 50°C (temperature), 90% (humidity)

ZEEIEIAEYS Storage: -25°C ~ 70°C (temperature), 95% (humidity)

International standard: IEC 61800-5-1, IEC 60068-2-6/IEC

Vibration/shock immunity 61800-5-1. IEC 60068-2-27

® |nstall CMC-MODO1 to VFD-CH2000

1. Switch off the power supply of VFD-CH2000.

2. Open the front cover of VFD-CH2000.

3. Place the insulation spacer into the positioning pin at Slot 1 (shown in Figure 3), and aim the
two holes on the PCB at the positioning pin. Press the pin to clip the holes with the PCB (shown
in Figure 4).

4. Screw up at torque 6 ~ 8 kg-cm (5.21 ~ 6.94 in-lbs) after the PCB is clipped with the holes
(shown in Figure 5).

[Figure 4]

[Figure 5]

m  Communication Parameters for VFD-CH2000 Connected to Ethernet

When VFD-CH2000 is link to Ethernet, please set up the communication parameters base on
the table below. Ethernet master will be able to read/write the frequency word and control word of
VFD-CH2000 after communication parameters setup.

Parameter Function Set value (Dec) Explanation
Source of frequency The frequency command is controlled by
P00-20 . 8 .
command setting communication card.
Source of operation The operation command is controlled by
P00-21 . 5 .
command setting communication card.
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Decoding method for Decoding method for Delta AC motor
P09-30 D 0 ;
communication drive
P09-75 IP setting 0 Static IP(0) / Dynamic distribution IP(1)
P09-76 IP address -1 192 IP address 192.168.1.5
P09-77 IP address -2 168 IP address 192.168.1.5
P09-78 IP address -3 1 IP address 192.168.1.5
P09-79 IP address -4 5 IP address 192.168.1.5
P09-80 Netmask -1 255 Netmask 255.255.255.0
P09-81 Netmask -2 255 Netmask 255.255.255.0
P09-82 Netmask -3 255 Netmask 255.255.255.0
P09-83 Netmask -4 0 Netmask 255.255.255.0
P09-84 Default gateway -1 192 Default gateway 192.168.1.1
P09-85 Default gateway -2 168 Default gateway 192.168.1.1
P09-86 Default gateway -3 1 Default gateway 192.168.1.1
P09-87 Default gateway -4 1 Default gateway 192.168.1.1

Disconnecting CMC- MODO1 from VFD-CH2000

1. Switch off the power supply of VFD-CH2000.
2. Remove the two screws (shown in Figure 6).

3. Twist opens the card clip and inserts the slot type screwdriver to the hollow to prize the PCB off
the card clip (shown in Figure 7).

4. Twist opens the other card clip to remove the PCB (shown in Figure 8).

[Figure 7]
[Figure 8]
Basic Registers
BR# R/W Content Explanation
40 R Model name Set up by the system; read only. The model code of
CMC-MOD01=H'0203
#1 R Firmware Displaying the current firmware version in hex, e.g. H'0100 indicates the
version firmware version V1.00.
Release date of Displaying the data in decimal form. 10,000s digit and 1,000s digit are for
#2 R : “month”; 100s digit and 10s digit are for “day”.
the version o .
For 1 digit: 0 = morning; 1 = afternoon.
#11 R/W | Modbus Timeout |Pre-defined setting: 500 (ms)
#13 R/W | Keep Alive Time |Pre-defined setting: 30 (s)
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LED Indicator & Troubleshooting

LED Indicators

LED Status Indication How to correct it?
On Power supply in normal status --
POWER | Green
Off No power supply Check the power supply
On Network connection in normal status --
LINK Green | Flashes | Network in operation -
Off Check if the network cable is
Network not connected connected

Troubleshooting

Abnormality

Cause

How to correct it?

POWER LED off

AC motor drive not powered

Check if AC motor drive is powered, and if the
power supply is normal.

CMC-MODO01 not connected
to AC motor drive

Make sure CMC-MODO1 is connected to AC motor
drive.

LINK LED off

CMC-MODO01 not connected
to network

Make sure the network cable is correctly connected
to network.

Poor contact to RJ-45
connector

Make sure RJ-45 connector is connected to
Ethernet port.

No module found

CMC-MODO01 not connected
to network

Make sure CMC-MODO1 is connected to network.

PC and CMC-MODO01 in
different networks and
blocked by network firewall.

Search by IP or set up relevant settings by AC
motor drive keypad.

Fail to open
CMC-MODO1 setup
page

CMC-MODO01 not connected
to network

Make sure CMC-MODO1 is connected to the
network.

Incorrect communication
setting in DCISoft

Make sure the communication setting in DCISoft is
set to Ethernet.

PC and CMC-MODO1 in
different networks and
blocked by network firewall.

Conduct the setup by AC motor drive keypad.

Able to open
CMC-MODO1 setup
page but fail to
utilize webpage
monitoring

Incorrect network setting in
CMC-MODO01

Check if the network setting for CMC-MODO1 is
correct. For the Intranet setting in your company,
please consult your IT staff. For the Internet setting
in your home, please refer to the network setting
instruction provided by your ISP.

Fail to send e-mail

Incorrect network setting in
CMC-MODO01

Check if the network setting for CMC-MODO1 is
correct.

Incorrect mail server setting

Please confirm the IP address for SMTP-Server.
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8-12 CMC-PDO1

B Features

Supports PZD control data exchange.

Supports PKW polling AC motor drive parameters.
Supports user diagnosis function.

Auto-detects baud rates; supports Max. 12Mbps.

H>ownp -~

B Product Profile
® o, @ ©) @

Omm

Chapter 8 Optional Cards

1. NET indicator

2. POWER indicator

3. Positioning hole

4. AC motor drive connection
port

o= Jé”r(\jo
@)

5. PROFIBUS DP connection
port

6. Screw fixing hole

7. Fool-proof groove

®
B Specifications
PROFIBUS DP Connector
Interface DB9 connector

Transmission method | High-speed RS-485

Transmission cable Shielded twisted pair cable

Electrical isolation 500VDC

Communication

Message type Cyclic data exchange
Module name CMC-PDO1

GSD document DELA08DB.GSD
Company ID 08DB (HEX)

Serial transmission
speed supported
(auto-detection)

3Mbps; 6Mbps; 12Mbps (bit per second)

9.6kbps; 19.2kbps; 93.75kbps; 187.5kbps; 125kbps; 250kbps; 500kbps; 1.5Mbps;

Electrical Specification

Power supply 5VDC (supplied by AC motor drive)

Insulation voltage 500VDC

Power consumption | 1W

Weight 28¢g
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Environment

Noise immunity

ESD(IEC 61800-5-1,IEC 6100-4-2)
EFT(IEC 61800-5-1,IEC 6100-4-4)

Surge Teat(IEC 61800-5-1,IEC 6100-4-5)
Conducted Susceptibility Test(IEC 61800-5-1,IEC 6100-4-6)

Operation /storage

Operation: -10°C ~ 50°2C (temperature), 90% (humidity)
Storage: -25°C ~ 70°C (temperature), 95% (humidity)

Shock / vibration International standards: IEC61131-2, IEC68-2-6 (TEST Fc)/IEC61131-2 & IEC
resistance 68-2-27 (TEST Ea)
Installation

PROFIBUS DP Connector

PIN PIN name Definition
1 - Not defined
2 - Not defined 9 \(@)\ 5
3 Rxd/Txd-P Sending/receiving data P(B) "\ |
4 - Not defined , |
5 DGND Data reference ground 6 | \77\ 1
6 VP Power voltage — positive
7 - Not defined
8 Rxd/Txd-N Sending/receiving data N(A)
9 - Not defined

LED Indicator & Troubleshooting

There are 2 LED indicators on CMC-PDO01. POWER LED displays the status of the working
power. NET LED displays the connection status of the communication.

POWER LED

LED status

Indication

How to correct it?

Green light on

Power supply in normal status.

Check if the connection between CMC-PDO01 and AC

Off No power motor drive is normal.
NET LED
LED status Indication How to correct it?

Green light on

Normal status

CMC-PDO01 is not connected to

Red light on PROFIBUS DP bus. Connect CMC-PD01 to PROFIBUS DP bus.

Red light Invalid PROFIBUS communication | Setthe PROFIBUS address of CMC-PDO01 between 1 ~
flashes address 125 (decimal)

Orange light CMC-PDO01 fails to communication | Switch off the power and check whether CMC-PDO01 is
flashes with AC motor drive. correctly and normally connected to AC motor drive.
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8-13 CMC-DNO1

= Functions
1. Based on the high-speed communication interface of Delta HSSP protocol, able to conduct
immediate control to AC motor drive.
Supports Group 2 only connection and polling 1/O data exchange.
For 1/0 mapping, supports Max. 32 words of input and 32 words of output.
Supports EDS file configuration in DeviceNet configuration software.

Supports all baud rates on DeviceNet bus: 125kbps, 250kbps, 500kbps and extendable serial
transmission speed mode.

6. Node address and serial transmission speed can be set up on AC motor drive.
7. Power supplied from AC motor drive.

ok~ wp

= Product Profile

® ©, @06 @ ®

@ © v 1. NS indicator

= 2. MS indicator

3. POWER indicator

- 4. Positioning hole

o D 5. DeviceNet connection port
ﬂ[ 6. Screw fixing hole

T = ® @ 7. Fool-proof groove

- S e e 8. AC motor drive connection
O | I | O

mmmmm . \@ port

= Specifications

DeviceNet Connector

Interface 5-PIN open removable connector. Of 5.08mm PIN interval

Transmission

CAN

Transmission cable

Shielded twisted pair cable (with 2 power cables)

Transmission speed

125kbps, 250kbps, 500kbps and extendable serial transmission speed

Network protocol

DeviceNet protocol

AC Motor Drive Connection Port

Interface

50 PIN communication terminal

Transmission method

SPI communication

Terminal function

1. Communicating with AC motor drive
2. Transmitting power supply from AC motor drive

Communication

Delta HSSP protocol
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Electrical Specification

Power supply voltage | 5VDC (supplied by AC motor drive)

Insulation voltage 500VDC

Communication wire

; 0.85W
power consumption

Power consumption | 1W

Weight 239

Environment

ESD (IEC 61800-5-1,IEC 6100-4-2)

EFT (IEC 61800-5-1,IEC 6100-4-4)

Surge Teat(IEC 61800-5-1,IEC 6100-4-5)

Conducted Susceptibility Test (IEC 61800-5-1,IEC 6100-4-6)

Noise immunity

Operation: -10°C ~ 50°C (temperature), 90% (humidity)

ion /
Operation /storage Storage: -25°C ~ 70°C (temperature), 95% (humidity)

Shock / vibration International standards: IEC61131-2, IEC68-2-6 (TEST Fc)/IEC61131-2 &
resistance IEC 68-2-27 (TEST Ea)

DeviceNet Connector

PIN Signal Color Definition S
1 V+ Red DC24V o) 1
2 H White Signal+ °q 2
3 - Earth o i
4 L Blue Signal- °) 5
5 V- Black oV 2

= LED Indicator & Troubleshooting

There are 3 LED indicators on CMC-DNO1. POWER LED displays the status of power supply.
MS LED and NS LED are dual-color LED, displaying the connection status of the communication
and error messages.

POWER LED

LED status Indication How to correct it?
On Power supply in abnormal status. Check the power supply of CMC-DNO1.
Off Power supply in normal status
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NS LED
LED status Indication How to correct it?
1. Check the power of CMC-DNO1 and see if the
connection is normal.
Off No power supply or CMC-DNO1 has 2. Make sure at least one or more nodes are on the
not completed MAC ID test yet. bus.
3. Check if the serial transmission speed of
CMC-DNO1 is the same as that of other nodes.
Green light CMC-DNO1 is on-line but has not 1 g(;r;grure CMC-DNO1 to the scan list of the
flashes established connection to the master. ’

2. Re-download the configured data to the master.

Green light on

CMC-DNO1 is on-line and is normally
connected to the master

Red light CMC-DNO1 is on-line, but 1/0 1. Check if the network connection is normal.
flashes connection is timed-out. 2. Check if the master operates normally.
1. Make sure all the MAC IDs on the network are
not repeated.
1. The communication is down. 2. Check if the network installation is normal.
Red liaht on 2. MAC ID test failure. 3. Check if the baud rate of CMC-DNO1 is
g 3. No network power supply. consistent with that of other nodes.
4. CMC-DNO1 is off-line. 4. Check if the node address of CMC-DNO1 is
illegal.
5. Check if the network power supply is normal.
MS LED
LED status Indication How to correct it?
Off No power supply or being off-line Check the power supply of CMC-DNO1 and see of
the connection is normal.
%gﬁgsllght Waiting for I/O data Switch the master PLC to RUN status

Green light on

I/O data are normal

Red light Maobing error 1. Reconfigure CMC-DNO1
flashes pping 2. Re-power AC motor drive
. 1. See the error code displayed on AC motor drive.
Red ligh H .
ed light on ardware error 2. Send back to the factory for repair if necessary.
. i . I . If the flashing lasts for a long time, check if
Orange light CMC DNO1 is es_tabllshlng connection CMC-DNO1 and AC motor drive are correctly
flashes with AC motor drive.

installed and normally connected to each other.
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8-14 CMC-EIPO1

m  Features

Supports Modbus TCP and Ethernet/IP protocol
MDI/MDI-X auto-detect

Baud rate: 10/100Mbps auto-detect

AC motor drive keypad/Ethernet configuration

a s~ w0 b~

Virtual serial port

= Product Profile

® ® [Figure]
o SP)
1. Screw fixing hole
2. Positioning hole
3. AC motor drive connection
port
— 4. LINK indicator
5. RJ-45 connection port
T ] | - 6. POWER indicator
] — 0 o O 7. Fool-proof groove
O O
O p } q \ O
@ ©) ® @
= Specifications
Network Interface
Interface RJ-45 with Auto MDI/MDIX
Number of ports 1 Port

Transmission method | IEEE 802.3, IEEE 802.3u

Transmission cable Category 5e shielding 100M

Transmission speed 10/100 Mbps Auto-Detect

ICMP, IP, TCP, UDP, DHCP, HTTP, SMTP, MODBUS OVER TCP/IP, EtherNet/IP, Delta
Network protocol

Configuration
Electrical Specification
Weight 25¢g
Insulation voltage 500VDC
Power consumption 0.8W
Power supply voltage | 5VDC
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Environment

ESD (IEC 61800-5-1,IEC 61000-4-2)

EFT (IEC 61800-5-1,IEC 61000-4-4)

Surge Test (IEC 61800-5-1,IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1,IEC 61000-4-6)

Noise immunity

Operation: -10°C ~ 50°C (temperature), 90% (humidity)

Operation/storage Storage: -25°C ~ 70°C (temperature), 95% (humidity)

Vibration/shock

immunity International standard: IEC 61800-5-1, IEC 60068-2-6/IEC 61800-5-1, IEC 60068-2-27

= [nstallation

Connecting CMC-EIP01 to Network

1. Turn off the power of AC motor drive. R15

2. Open the cover of AC motor drive.
3. Connect CAT-5e network cable to RJ-45 port on

CMC-EIPO1 (See Figure 2). | ﬁ
IR |- ‘[EQI
[Figure 2]
RJ-45 PIN Definition
PIN | Signal Definition PIN Signal Definition

1 T Positive po!e fpr 5 B N/C
data transmission

5 Tx- Negative pqle for 6 Rx- Negative pglg for BMMM
data transmission data receiving

3 Rxs Positive pglg for 7 B N/C 8-—1

data receiving
4 -- N/C 8 -- N/C

= Connecting CMC-EIP01 to VFD-CH2000

1. Switch off the power of AC motor drive.
2. Open the front cover of AC motor drive.

3. Place the insulation spacer into the positioning pin at Slot 1 (shown in Figure 3), and aim the
two holes on the PCB at the positioning pin. Press the pin to clip the holes with the PCB (see
Figure 4).

4. Screw up at torque 6 ~ 8 kg-cm (5.21 ~ 6.94 in-lbs) after the PCB is clipped with the holes (see
Figure 5).
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[Figure 5]

= Communication Parameters for VFD-CH2000 Connected to Ethernet

When VFD-CH2000 is connected to Ethernet network, please set up the communication
parameters for it according to the table below. The Ethernet master is only able to read/write the
frequency word and control word of VFD-CH2000 after the communication parameters are set.

Pl Function Set value (Dec) Explanation
(Dec)
Source of frequency The frequency command is controlled by
P00-20 . 8 -
command setting communication card.
Source of operation The operation command is controlled by
P00-21 . 5 o
command setting communication card.
Decoding method for The decoding method for Delta AC motor
P09-30 2 0 .
communication drive
P09-75 IP setting 0 Static IP(0) / Dynamic distribution IP(1)
P09-76 IP address -1 192 IP address 192.168.1.5
P09-77 IP address -2 168 IP address 192.168.1.5
P09-78 IP address -3 1 IP address 192.168.1.5
P09-79 IP address -4 5 IP address 192.168.1.5
P09-80 Netmask -1 255 Netmask 255.255.255.0
P09-81 Netmask -2 255 Netmask 255.255.255.0
P09-82 Netmask -3 255 Netmask 255.255.255.0
P09-83 Netmask -4 0 Netmask 255.255.255.0
P09-84 Default gateway -1 192 Default gateway 192.168.1.1
P09-85 Default gateway -2 168 Default gateway 192.168.1.1
P09-86 Default gateway -3 1 Default gateway 192.168.1.1
P09-87 Default gateway -4 1 Default gateway 192.168.1.1
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= Disconnecting CMC- EIP01 from VFD-CH2000

1. Switch off the power supply of VFD-CH2000.
2. Remove the two screws (see Figure 6).

3. Twist opens the card clip and inserts the slot type screwdriver to the hollow to prize the PCB off the
card clip (see Figure 7).

4. Twist opens the other card clip to remove the PCB (see Figure 8).

[Figure 8]

= LED Indicator & Troubleshooting

Chapter 8 Optional Cards

[Figure 7]

There are 2 LED indicators on CMC-EIP01. The POWER LED displays the status of power
supply, and the LINK LED displays the connection status of the communication.

LED Indicators

LED Status

Indication How to correct it?

POWER Green

On Power supply in normal status -

Off No power supply

Check the power supply.

Network connection in normal

On -
status

LINK Green | Flashes | Network in operation -
Off Network not connected Check if the network cable is
connected.
Troubleshooting
Abnormality Cause How to correct it?

POWER LED off

AC motor drive not powered

Check if AC motor drive is powered, and if the
power supply is normal.

CMC-EIP01 not connected to
AC motor drive

Make sure CMC-EIP01 is connected to AC motor
drive.

LINK LED off

CMC-EIP01 not connected to
network

Make sure the network cable is correctly connected
to network.

Poor contact to RJ-45
connector

Make sure RJ-45 connector is connected to
Ethernet port.
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Abnormality

Cause

How to correct it?

No communication

CMC-EIP01 not connected to
network

Make sure CMC-EIP01 is connected to network.

PC and CMC-EIPO01 in

card found i
different networks and blocked Search by IP or set up relevant settings by AC
. motor drive keypad.
by network firewall.
CMC-EIPO1 not connected to | Make sure CMC-EIP01 is connected to the
network network.
Fail to open Incorrect communication Make sure the communication setting in DCISoft is

CMC-EIPO1 setup
page

setting in DCISoft

set to Ethernet.

PC and CMC-EIPO01 in
different networks and blocked
by network firewall.

Conduct the setup by AC motor drive keypad.

Able to open
CMC-EIPO1 setup
page but fail to
utilize webpage
monitoring

Incorrect network setting in
CMC-EIPO1

Check if the network setting for CMC-EIPO01 is
correct. For the Intranet setting in your company,
please consult your IT staff. For the Internet setting
in your home, please refer to the network setting
instruction provided by your ISP.

Fail to send e-mail

Incorrect network setting in
CMC-EIPO1

Check if the network setting for CMC-EIPO01 is
correct.

Incorrect mail server setting

Please confirm the IP address for SMTP-Server.
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8-15 EMC-COPO01
RJ-45 Pin definition

]
Pin Pin name Definition
1 CAN_H |CAN_H bus line (dominant
high)
[]e~11] 2 CAN_L  |CAN_L bus line (dominant low)
3 CAN_GND |Ground/0V/V-
R5485 socket 7 | CAN_GND |Ground/OV/V-

B Specifications

Interface RJ-45
Number of ports 1 Port
Transmission method CAN
Transmission cable CAN standard cable
Transmission speed 1M 500k 250k 125k 100k 50k
Communication protocol CANopen

= CANopen Communication Cable
Model: TAP-CB03, TAP-CB04

L +10
8 = . 8
- E[OB Wiz g
1 1
| Title Part No. | L |
| | mm inch |
| 1 TAP-CB03 500+ 10 19+04
| 2 TAP-CB04 1000+ 10 39+04
s CANopen Dimension
Model: TAP-CNO3
66.50[2.62]
& B' v —
i i ®

I==NOTE|

For more information on CANopen, please refer to Chapter 15 CANopen Overview or CANopen
user manual can also be downloaded on Delta website:_http://www.delta.com.tw/industrialautomation/.
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Chapter 9 Specification

9-1 230V Series

Frame Size A B C
Model VFD__ CH23A-21 007 015 022 037 055 075 110 150 185
Applicable Motor Ourput (KW) 0.75 15 2.2 3.7 5.5 7.5 11 15 18.5
Applicable Motor Ourput (HP) 1 2 3 5 7.5 10 15 20 25
> Rated Output
E Capacity (KVA) 2.0 3.2 4.4 6.8 10 13 20 26 30
2| »| RatedOutput 5 8 11 17 25 33 49 65 75
5|3 Current (A)
© -
T | Carrier Frequency
5| = KHz 5~15kHz
gl g —
8 2" | overload Tolerance Rated output current is 150% for 60 sec.;
(’) Rated output current is 200% for 3 sec.
o | MputCurrent (A) Super | ¢ , 12 16 20 28 36 52 72 83
£ Heavy Duty
§ Rated Voltage/Frequency 3-phase AC 200V~240V (-15% ~ +10%), 50/60Hz
§ Operating Voltage Range 170~265Vac
- Frequency Tolerance 47~63Hz
AC Drive Weight 2.6+ 0.3Kg | 5.4+ 1Kg | 9.8+ 1.5Kg
Cooling Method Natu_ral Fan cooling
cooling
. Frame A~C: Built-in;
Braking Chopper Frame D and above: Optional
Frame A~C: Optional;
DC reactor Frame D and above: Built-in
EMI Filter Optional
EMC-COPO01 Optional
Frame Size D E F

Model VFD___CH23A-00

VFD ~ CH23A-21 220 300 370 450 550 750

Applicable Motor Ourput (KW) 22 30 37 45 55 75
Applicable Motor Ourput (HP) 30 40 50 60 75 100
> Rated Output
o g Capacity (KVA) 36 48 58 72 86 102
=1 I Rated Output
g § Current (A) 90 120 146 180 215 255
§_ E Carrier Frequency 5~15kHz
5| g (kHz)
O | 5 Overload Tolerance Rated output current is 150% for 60 sec.;
» Rated output current is 200% for 3 sec.
o | IMPut Current (A) Super | gq 124 | 143 | 171 | 206 | 245
< Heavy Duty
§ Rated Voltage/Frequency 3-phase AC 200V~240V (-15% ~ +10%), 50/60Hz
g Operating Voltage Range 170~265Vac
- Frequency Tolerance 47~63Hz
AC Drive Weight 38.5+ 1.5Kg 64.8+ 1.5Kg ?%Iiz
Cooling Method Fan cooling

Frame A~C: Built-in;
Frame D and above: Optional
Frame A~C: Optional;

Braking Chopper

DC reactor Frame D and above: Built-in
EMI Filter Optional
EMC-COPO01 Optional
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9-2 460V Series

Chapter 9 Specifications

Frame Size A B C
Model VFD_ __CH43A-21
VED CH4EA-21 007 015 022 037 055 075 110 150 185 220 300
Applicable Motor Ourput (KW) 0.75 15 2.2 3.7 5.5 7.5 11 15 18.5 22 30
Applicable Motor Ourput (HP) 1 2 3 5 7.5 10 15 20 25 30 40
z |Rated ey PeY| 24 | 32 | 48 | 72 | 96 | 14 | 19 | 25 | 30 | 36 | 48
e}
2| z | RatedOutputCurrent | 4 6 9 12 | 18 | 24 | 32 | 38 | 45 | 60
S| 5 __(A)
= E Carrier Frequency 5~15kHz
2| o (kHz)
g g Overload Tolerance Rated output current is 150% for 60 sec.;
» Rated output current is 200% for 3 sec.
o | InputCurrent (A)Super | 45 | 59 | g7 | 14 | 17 | 20 | 26 | 35 | 40 | 47 | 63
£ Heavy Duty
g Rated Voltage/Frequency 3-phase AC 380V~480V ( -15%~+10%), 50/60Hz
g_ Operating Voltage Range 323~528Vac
- Frequency Tolerance 47~63Hz
AC Drive Weight 2.6% 0.3Kg | 5.4+ 1Kg | 9.8+ 2Kg
Cooling Method Natu_ral Fan cooling
cooling
. Frame A~C: Built-in;
Braking Chopper Frame D and above: Optional
DC reactor Frame A~C: Optional,
Frame D and above: Built-in
EMI Filter Frame A~ C, VFD_ _ __CH4EA-21, EMI filter built-in;
Frame A~C,VFD  CHA43A-21, EMI filtter without built-in
EMC-COPO01 Optional
Frame Size D E F G H
Model VFD__ CH43A-_ _

VED2800CH43C-00/-21 370 | 450 550 750 900 1100 | 1320 | 1600 | 1850 | 2200 | 2800
Applicable Motor Ourput (KW) 37 45 55 75 90 110 132 160 185 220 280
Applicable Motor Ourput (HP) 50 60 75 100 125 150 175 215 250 300 375
_| oz [ OL('lt('i’/“At)capac'ty 58 | 73 | 88 | 120 | 143 | 175 | 199 | 247 | 295 | 359 | 438

£ 0
5| g |Raed O“(t/g;" Current| 73 | 91 | 110 | 150 | 180 | 220 | 250 | 310 | 370 | 450 | 550
- (] "
§_ T Carrier Frequency 5~15kHz 4~10kHz
5 g (kHz)
o 5 Overload Tolerance Rated output current is 150% for 60 sec.;
@ Rated output current is 200% for 3 sec.
o | MputCurent(A)Super | o, | 409 | 194 | 157 | 167 | 207 | 240 | 300 | 380 | 400 | 494
k= Heavy Duty
& | Rated Voltage/Frequency 3-phase AC 380V~~480V (-15% +10%), 50/60Hz
é_ Operating Voltage Range 323~528Vac
c
- Frequency Tolerance 47~63Hz
AC Drive Weight 38.5+ 1.5Kg 64.8+ 1.5Kg f%iz 134+ 4Kg 228Kg
Cooling Method Fan cooling

Braking Chopper

Frame D and above: Optional

DC reactor Frame D and above: Built-in
EMI Filter Frame D and above: Optional
EMC-COPO01 Optional

JERNOTE|

The value of the carrier frequency is a factory setting. To increase the carrier frequency, the current needs to be decreased. See derating
curve diagram of Pr06-55 for more information.
When a load is a shock or impact load, use a higher level model.
For FRAME A, B and C, Model VFDXXXCHXXX-21 the enclosure type is IP20/-UL OPEN TYPE.
For FRAME D and above, if the last character of the model is “-00” then the enclosure type is IPO0/ IP20/ UL OPEN TYPE; if the last
character of the model is “-21" then the enclosure type is IP20/ NEMA1/ UL TYPEL.
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Chapter 9 Specifications

General Specifications

Control Method

1: VIF, 2: SVC, 3: VF+PG, 4: FOC+PG, 5: TQC+PG,

Starting Torque

Reach up to 200% or above at 0.5Hz.
Under FOC+PG mode, starting torque can reach 200% at OHz.

V/F Curve 4 point adjustable V/F curve and square curve

igﬁ@j Response 5Hz (vector control can reach up to 40Hz)

Torque Limit Max. 220% torque current

Torque Accuracy 5%

Max. Output . _

Frequency (Hz) Super Heavy Duty: 0.00~600.00Hz

E\(r:i%l;:gjy Output Digital command:+0.01%, -10°C ~+40°C, Analog command: +0.1%, 25+10°C
Output Frequency Digital command: 0.01Hz, Analog command: 0.03 X max. output frequency/60 Hz
Resolution (+11 bit)

Overload Tolerance

Rated output current is 150 % for 60 seconds ; 200% for 3 seconds

Frequency Setting
Signal

+10V~-10, 0~+10V, 4~20mA, 0~20mA, Pulse input

Accel./decel. Time

0.00~600.00/0.0~6000.0 seconds

Control Characteristics

Main control function

Torque control, Droop control, Speed/torque control switching, Feed forward control,
Zero-servo control, Momentary power loss ride thru, Speed search, Over-torque
detection, Torque limit, 17-step speed (max), Accel/decel time switch, S-curve
accel/decel, 3-wire sequence, Auto-Tuning (rotational, stationary), Dwell, Cooling fan
on/off switch, Slip compensation, Torque compensation, JOG frequency, Frequency
upper/lower limit settings, DC injection braking at start/stop, High slip braking, PID
control (with sleep function),Energy saving control, MODOBUS communication
(RS-485 RJ45, max. 115.2 kbps), Fault restart, Parameter copy

Fan Control

230V model

VFD150CH23A-21(include) and series above: PMW control;
VFD110CH23A-21(include) and series below: on/off switch control
460V model

VFD185CH43A/4EA-21(include) and series above: PMW control;
VFD150CH43A/4EA-21(include) and series below: on/off switch control

Motor Protection

Electronic thermal relay protection

Over-current

For drive model 230V and 440V
Over-current protection for 300% rated current

(%] .

:% Protection current clamp T Super heavy duty: 220% ;

& | Over-voltage 230: drive will stop when DC-BUS voltage exceeds 410V

g Protection 460: drive will stop when DC-BUS voltage exceeds 820V

g Ig)r\(/)(i(ra—(t:ﬁ?nperature Built-in temperature sensor

_5 Stall Prevention Stall prevention during acceleration, deceleration and running independently
S | Restart After

S | Instantaneous Power | Parameter setting up to 20 seconds

Qo | Failure

Grounding Leakage
Current Protection

Leakage current is higher than 50% of rated current of the AC motor drive

Certifications

e ® C e
, © US  GB/T12668-2, (certification in progress)
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Chapter 9 Specifications

9-3 Environment for Operation, Storage and Transportation

DO NOT expose the AC motor drive in the bad environment, such as dust, direct sunlight, corrosive/inflammable gasses, humidity, liquid and
vibration environment. The salt in the air must be less than 0.01mg/cm® every year.

Environment

Installation IEC60364-1/IEC60664-1 Pollution degree 2, Indoor use only
location
i Storage -25°C ~ +70°C
Surrounding  —ransportation  [-25°C ~ +70°C
Temperature Non-condensation, non-frozen
Operation Max. 95%
. Storage/ Max. 95%
Rated Humidity Trans%ortation

No condense water

Operation/ 86 to 106 kPa
Air Pressure | Storage
Transportation 70 to 106 kPa
IEC721-3-3
Operation Class 3C2; Class 3S2
Pollution Level Storage Class 2C2; Class 252
Transportation Class 1C2; Class 152

No concentrate

If AC motor drive is installed at altitude 0~1000m, follow normal operation restriction. If
it is install at altitude 1000~2000m, decrease 2% of rated current or lower 0.5C of

i Operation
Altitude P temeperature for every 100m increase in altitude. Maximum altitude for Corner
Grounded is 2000m.
Storage . .
ISTA procedure 1A(according to weight) IEC60068-2-31
Package Drop Transportafion p ( g ght)
1.0mm, peak to peak value range from 2Hz to 13.2 Hz; 0.7G~1.0G range from 13.2Hz to 55Hz; 1.0G range from 55Hz to
Vibration
512 Hz. Comply with IEC 60068-2-6
Impact IEC/EN 60068-2-27
, N , ~ |10—» ;4«10
Operation Max. allowed offset angle +10° (under normal installation b
Position position)
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9-4 Specification for Operation Temperature and Protection Level

Model Frame Top cover Conduit Protection Level Operation
Box Temperature
Top cover 5
Frame A~C Standard | P20/ UL Open Type -10~50C
Removed
230V: 0.75~18.5kwW - conduit
Standard with IP20/ UL Typel/ i
460V: 0.75~30kW plate -10~40C
VEDXxxxXCHxxx-21 top cover NEMA1
Frame D~H Standard
: . IP20/ UL Typel/ 1AEN
230V: >22kW N/A conduit NEMAL 10~50C
460V: >30kwW box
IPOO
IP20/UL Open Type
Frame D~H Standard
VFDxxxxCHxxx-00 230V: >22kW N/A conduit Smpmaeir  -10~50C
460V: >30kwW box
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9-5 Derating of ambient temperature and altitude

C Type Derating for Altitude

Rating (%) at Stardard Ambient Temperature* Ta at Rating= 100%
90 45 35
80 40 30
c| CcC

||\

70 218
0
50 Bl
40 | | | | | g
0 500 1000 1500 2000 2500 3000 g

Altitude (m)

* Stardard Ambient Temperature= 50 degC for UL Open Type / IP20
Stardard Ambient Temperature= 40 degC for UL Type | /IP 20 & UL Open Type / IP20 Side by Side

Protection Level Operating Environment

When the AC motor drive is operating at the rated current and the ambient temperature
has to be between 10°C ~ +40°C. When the temperature is over 40°C, for every

increase by 1°C, decrease 2% of the rated current. The maximum allowable
temperature is 60°C.

UL Type | / IP20

When the AC motor drive is operating at the rated current and the ambient temperature
has to be between -10°C ~ +50°C. When the temperature is over 50°C, for every
increase by 1°C, decrease 2% of the rated current. The maximum allowable
temperature is 60°C.

UL Open Type / IP20

If AC motor drive is installed at altitude 0~1000m, follow normal operation restriction. If
it is install at altitude 1000~2000m, decrease 2% of rated current or lower 0.5°C of
High Altitude temperature for every 100m increase in altitude. Maximum altitude for Corner
Grounded is 2000m. Contact Delta for more information, if you need to use this motor
drive at an altitude of 2000m or higher.
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Chapter 10 Digital Keypad

10-1 Descriptions of Digital Keypad
10-2 Function of Digital Keypad KPC-CCO01
10-3 TPEditor Installation Instruction

10-4 Fault Code Description of Digital Keypad KPC-CCO01
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Chapter 10 Digital Keypad

10-1 Descriptions of Digital Keypad
KPC-CEO1(Option)

KPC-CCO1

Communication Interface
RJ-45 (socket) - RS-485 interface;

Installation Method

1. Embedded type and can be put flat on the
surface of the control box. The front cover is
water proof.

2. Buy a MKC-KPPK model to do wall
mounting or embedded mounting. Its
protection level is IP66.

3. The maximum RJ45 extension lead is 5 m
(16ft)

4.  This keypad can only be used on Delta’s
motor drive C2000, CH2000 and CP2000.

Descriptions of Keypad Functions

Key

Descriptions

Start Operation Key

1. It is only valid when the source of operation command is from the keypad.

2. It can operate the AC motor drive by the function setting and the RUN LED will be ON.

3. It can be pressed again and again at stop process.

4.  When enabling “HAND” mode, it is only valid when the source of operation command is
from the keypad.

Stop Command Key. This key has the highest processing priority in any situation.

1. When it receives STOP command, no matter the AC motor drive is in operation or stop
status, the AC motor drive needs to execute “STOP” command.

2. The RESET key can be used to reset the drive after the fault occurs. For those faults that
can't be reset by the RESET key, see the fault records after pressing MENU key for
details.

Operation Direction Key

1. This key is only control the operation direction NOT for activate the drive. FWD: forward,
REV: reverse.

2.  Referto the LED descriptions for more details.

ENTER Key
Press ENTER and go to the next level. If it is the last level then press ENTER to execute the command.

ESC Key
ESC key function is to leave current menu and return to the last menu. It is also functioned as a
return key in the sub-menu.

-
-
=
D
-
-

Press menu to return to main menu.
Menu content:
KPC-CEO1 does not support function 5 ~13.

1. Parameter setup 7. Quick start 13. PC Link
2. Copy Parameter 8. Display Setup
3. Keypad Locked 9. Time Setup
4. PLC Function 10. Language Setup
5. Copy PLC 11. Startup Menu
6. Fault Record 12. Main Page
@ Direction: Left/Right/Up/Down
1. In the numeric value setting mode, it is used to move the cursor and change the numeric
< i E) value. . N . .
2. In the menu/text selection mode, it is used for item selection.
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Function Key

1.

The functions keys have factory settings and can be defined by users. The factory settings
of F1 and F4 work with the function list below. For example, F1 is JOG function, F4 is a
speed setting key for adding/deleting user defined parameters.

2. Other functions must be defined by TPEditor first. TPEditor software V1.30.6 is available

for download at:
http://www.delta.com.tw/ch/product/em/download/download main.asp?act=3&pid=1&cid=

1&tpid=3

3 Installation Instruction for TPEditor is on page 10-15 of this chapter.

HAND ON Key

1.

This key is executed by the parameter settings of the source of Hand frequency and hand
operation. The factory settings of both source of Hand frequency and hand operation are
the digital keypad.

2. Press HAND ON key at stop status, the setting will switch to hand frequency source and

hand operation source. Press HAND ON key at operation status, it stops the AC motor
drive first (display AHSP warning), and switch to hand frequency source and hand
operation source.

3.  Successful mode switching for KPC-CEQ1, “H/A” LED will be on; for KPC-CCO01, it will

display HAND mode/ AUTO mode on the screen.

This key is executed by the parameter settings of the source of AUTO frequency and
AUTO operation. The factory setting is the external terminal (source of operation is
4-20mA).

2. Press Auto key at stop status, the setting will switch to hand frequency source and hand

operation source. Press Auto key at operation status, it stops the AC motor drive first
(display AHSP warning), and switch to auto frequency source and auto operation source.

3.  Successful mode switching for KPC-CE01, “H/A” LED will be off; for KPC-CCO01, it will

display HAND mode/ AUTO mode on the screen

Descriptions of LED Functions

LED

Descriptions

Steady ON: operation indicator of the AC motor drive, including DC brake, zero speed,
standby, restart after fault and speed search.

Blinking: drive is decelerating to stop or in the status of base block.

Steady OFF: drive doesn’t execute the operation command

Steady ON: stop indicator of the AC motor drive.
Blinking: drive is in the standby status.
Steady OFF: drive doesn’t execute “STOP” command.

Operation Direction LED

1

2. Red light is on, the drive is running backward.
3. Twinkling light: the drive is changing direction.

. Green light is on, the drive is running forward.

(Only KPC-CEO01 support this function)
Setting can be done during operation.
HAND LED: When HAND LED is on (HAND mode); when HAND LED is off (AUTO mode).

Hranl

(Only KPC-CEO01Support this function )
Setting can be done during operation.
AUTO LED: when AUTO LED is on (AUTO mode); when AUTO LED is off (HAND mode).
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RUN LED:
LED Condition/State
status
OFF |CANopen at initial
No LED
Blinking [CANopen at pre-operation
ON_‘EDDH 2000
T ms | ms
CANopen ~”"RUN” OFF
Single |CANopen at stopped
flash
ON onp oo 00
Cms | ms | E "
OFF
ON  |CANopen at operation status
No LED
ERR LED:
LED Condition/ State
status
OFF No Error
Single  |One message fail
flash
OM o0p o0 100
OFF
Double |Guarding fail or heartbeat fail
flash
CANopen ~"ERR” ~
P ONTZ00] 200 70T 100 .
“ms | ms | ms | ms )
OFF
Triple  |SYNC fail
flash
On
L2000 200 | 200 | 200 200 | 100
TmsolTmsT|Tms [ ms | ms | ms
OFF
ON Bus off
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10-2 Function of Digital Keypad KPC-CCO01
POWER ON

1)The default Start-up page is Delta Logo.(Default 1and 2)
2) User can customize their start-up page through the edited function.
(Need to purchase the optional accessories)

The top line of LCD displays the status of drive.

After main menu is selected, the start-up page will display in
the format user defined. The page shown on the leftis display
as Delta default setting.

The button line of LCD displays time and JOG.

‘ Press [V B oo e
ress \-J once Press ! again Press [!] again

A

Press|[VI=N0

MENU

1.Parameter Setup 5. CopyPLC
2.Copy Parameter 6. Fault Record
3.Keypad Locked 7. Quick Start
4.PLC Function 8. Display Setup
9

. Time Setup
Item 1~4 _Et“'e th? 10. Language Setup
common items for
11. Start-up
KPC-CC01 &KPC-CEO01 12. Main page
13. PCLink

(I==NOTE|

1. Startup page can only display pictures, no flash.

2. When Power ON, it will display startup page then the main page. The main page displays Delta’s default setting F/H/A/U,
the display order can be set by Pr.00.03 (Startup display). When the selected item is U page, use left key and right key to
switch between the items, the display order of U page is set by Pr.00.04 (User display).
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Display item

Chapter 10 Digital Keypad

@ : present setting

# : roll down the page for more options

Press L-J for more options.

» : show complete sentence
Press(fc Ji>) forcomplete information

MENU

1Parameter Setup 2~ COPYPLC
2.Copy Parameter  © Fal_JIthecord
3.Keypad Locked g Quick Start
9

4.PLC Function - Display Setup
. Time Setup

10. Language Setup

Item 1~4 are the common items for
KPC-CC01 &KPC-CEO01

. Start-up
. Main page
. PCLink

1. Parameter Setup

Press to select.

Once a parameter group is selected,

press to gointo that group.

|
Press @ to select a parameter group.

For example: Setup source of master frequency command.

Once in the Group 00 Motor Drive Parameter,

Use Up/Down key to select parameter 20:
Auto Frequency Command.

When this parameter is selected, press
ENTER key to go to this parameter’s setting
menu.

Use Up/Down key to choose a setting.
For example: Choose “2 Analogue Input, then
press the ENTER key.

After pressing the ENTER key, an END will be
displayed which means that the parameter
setting is done.

2. Copy Parameter

content storage

Press ENTER key to go to 001~004:

4 duplicates are provided

The steps are shown in the example below.

Example: Saved in the motor drive.
1 Go to Copy Parameter

2 Select the parameter group which needs to
be copied and press ENTER key.

1 Select 1: Save in the motor drive.
2. Press ENTER key to go to “Save in the
motor drive” screen.
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Begin to copy parameters until it is done.

Once copying parameters is done, keypad
will automatically be back to this screen.

Example: Saved in the keypad.

1. Once copying parameters is done, keypad
will automatically be back to this screen.

2. Select the parameter group which needs to
be copied and press ENTER key.

Press ENTER key to go to “Save in the motor
drive” screen.

Use Up/Down key to select a symbol.
Use Left/Right key to move the cursor to
select a file name.

String & Symbol Table:

T HS®%& () k+o0—- /0123456789 ;<=
>?7?@ABCDEFGHI JKLMNOPQRSTUVWXY Z
(N\J ~_ ‘abcdfghijklmnopgrstuvwx

{1}~

<
N

Once the file name is confirmed, press
ENTER key.

To begin copying parameters until it is done.

When copying parameters is completed,
keypad will automatically be back to this
screen.

Press Right key to see the date of copying
parameters.

Press Right key to see the time of copying
parameters.
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4.

Keypad locked

Chapter 10 Digital Keypad

Press to lock

Keypad Locked

This function is used to lock the keypad. The main page would not display
“keypad locked” when the keypad is locked, however it will display the
message”please press ESC and then ENTER to unlock the keypad” when any
key is pressed.

When the keypad is locked, the main screen doesn’t
display any status to show that.

Press any key on the keypad; a screen as shown in
image on the left will be displayed.

If ESC key is not pressed, the keypad will
automatically be back to this screen.

The keypad is still locked at this moment. By
pressing any key, a screen as shown in the image on
the left will still be displayed.

Press ESC for 3 seconds to unlock the keypad and
the keypad will be back to this screen. Then each key
on the keypad is functional.

Turn off the power and turn on the power again will not lock keypad.

PLC Function

Press Up/Down key to select a
PLC’s function.
Then press ENTER.

When activate and stop PLC function, the PLC status will be displayed on
main page of Delta default setting.

Optipn 2: Enable PLC function

Factory setting on the main screen displays
PLC/RUN status bar.

Option 3: Disable PLC function

Factory setting on the main screen displays
PLC/STOP status bar

If the PLC program is not available in the control
board, PLFF warning will be displayed when
choosing option 2 or 3.

In this case, select option 1 : No Function to clear
PLFF warning.

The PLC function of KPC-CEO1 can only displays:

1. PLCO
2. PLCt
3. PLC2
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5.

Copy PLC

4 duplicates are provided

The steps are shown in the example below.
Example: Saved in the motor drive.

=z
(@)
—
m

1 Go to Copy PLC
2 Select a parameter group to copy then press

ENTER

1 Select 1: Save in the motor drive.
2. Press ENTER key to go to “Save in the motor
drive” screen.

Begin to copy PLC until it is done.

Once copying PLC is done, keypad will automatically
be back to this screen.

If “Option 1: Save in the motor drive” is selected,
verify if the PLC program is built-in to KPC-CCO01
keypad. If PLC program is not available in the
keypad while “Option 1: Save in the motor drive” is
selected, an “ERR8 Warning: Type not matching” will
be display on the screen.

Unplug and plug back the keypad while copying
the PLC program will have a CPLt warning.

Example: Saved in the keypad.

1. Once copying PLC is done, keypad will
automatically be back to this screen.

2. Select the parameter group which needs to be
copied and press ENTER key.

Press ENTER key to go to “Save in the motor
drive” screen.

If WPLSoft editor is installed and password is
set, enter the password to save the file onto digital
display.

Use Up/Down key to select a symbol.
Use Left/Right key to move the cursor to select a
file name.

String & Symbol Table:

TES»%& () k+—- 0123456789 <=>7@A

BCDEFGHIJKLMNOPQRSTUVWXYZ I [N]~_ ‘ab
cdfghijklmnopgrstuvwxyz {|}~
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Once the file name is confirmed, press ENTER key.

To begin copying parameters until it is done.

When copying parameters is completed, keypad will
automatically be back to this screen.

Press Right key to see the date of copying
parameters.

Press Right key to see the time of copying
parameters.

Fault record

Press to select.

KPC-CEO01 does not support
this function.

Able to store 6 error code (Keypad V1.02 and previous versions)

Able to store 20 error code(Keypad V1.0e3 and previous version)

The most recent error record is shown as the first record. Select an error
record to see its detail such as date, tme, frequency, current, voltage, DCBUs

)

<
o
=
Q
«Q
D

Press Up/Down key to select an error record.
After selecting an error code, press ENTER to see
that error record’s detail

Press Up/Down key to see an error record’s detail
such as date, time, frequency, current, voltage,
DCBus voltage.

Press Up/Down key to select an error record.
After selecting an error code, press ENTER to see
that error record’s detail

Press Up/Down key to see an error record’s detail
such as date, time, frequency, current, voltage,
DCBus voltage.

4
—
m

Fault actions of AC motor drive are record and save to KPC-CC01. When
KPC-CCO01 is removed and apply to another AC motor drive, the previous
fault records will not be deleted. The new fault records of the present AC
motor drive will accumulate to KPC-CCO1.
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7.

Quick Start

Press to select.

Quick Start:

V/F Mode
VFPG Mode
SVC Mode
FOCPG Mode
TQCPG Mode
My Mode

ok wD~

Description:
1. VF Mode

01:Password Decoder

2.  VFPG Mode

01: Password Decoder

ltems

1.

A

o0k w

N

8.
9.
10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

Parameter Protection Password Input
(P00-07)

Parameter Protection Password Setting
(P00-08)

Control Mode (P00-10)

Control of Speed Mode (P00-11)

Load Selection (P00-16)

Source of the Master Frequency
Command (AUTO) (P00-20)

Source of the Operation Command
(AUTO) (P00-21)

Stop Method (P00-22)

Digital Keypad STOP function (P00-32)
Max. Operation Frequency (P01-00)
Base Frequency of Motor 1 (P01-01)
Max. Output Voltage Setting of Motor 1
(P01-02)

Min. Output Frequency of Motor 1
(P01-07)

Min. Output Voltage of Motor 1 (P01-08)
Output Frequency Upper Limit (P01-10)
Output Frequency Lower Limit (P01-11)
Accel. Time 1 (P01-12)

Decel Time 1 (P01-13)

Over-voltage Stall Prevention (P06-01)
Software Brake Level (P07-00)

Filter Time of Torque Command
(P07-24)

Filter Time of Slip Compensation
(P07-25)

Slip Compensation Gain (P07-27)

ltems

1.

2.

ok w

N

10.
11.
12.
13.
14.
15.
16.

17.

Parameter Protection Password Input
(P00-07)

Parameter Protection Password
Setting (P00-08)

Control Mode (P00-10)

Control of Speed Mode (P00-11)
Load Selection (P00-16)

Source of the Master Frequency
Command (AUTO) (P00-20)

Source of the Operation Command
(AUTO) (P00-21)

Stop Method (P00-22)

Digital Keypad STOP function (P00-32)
Max. Operation Frequency (P01-00)
Base Frequency of Motor 1 (P01-01)
Max. Output Voltage Setting of Motor 1
(P01-02)

Min. Output Frequency of Motor 1
(P01-07)

Min. Output Voltage of Motor 1
(P01-08)

Output Frequency Upper Limit
(P01-10)

Output Frequency Lower Limit
(PO1-11)

Accel. Time 1 (P01-12)
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3.

SVC Mode

01: Password Decoder

18.
19.

20.
21.

22.

23.
24,
25.
26.
27.
28.
29.
30.
31.

Decel Time 1 (P01-13)
Over-voltage Stall Prevention
(P06-01)

Software Brake Level (P07-00)
Filter Time of Torque Command
(P07-24)

Filter Time of Slip Compensation
(P07-25)

Slip Compensation Gain (P07-27)
Encoder Type Selection (P10-00)
Encoder Pulse (P10-01)

Encoder Input Type Setting (P10-02)
ASR Control ( P) 1 (P11-06)

ASR Control (I) 1 (P11-07)

ASR Control ( P) 2 (P11-08)

ASR Control (I) 2 (P11-09)

P Gain of Zero Speed (P11-10)

32. | Gain of Zero Speed (P11-11)

ltems

1. Parameter Protection Password Input
(P00-07)

2. Parameter Protection Password
Setting (P00-08)

3.  Control Mode (P00-10)

4.  Control of Speed Mode (P00-11)

5. Load Selection (P00-16)

6. Carrier Frequency (P00-17)

7.  Source of the Master Frequency
Command (AUTO) (P00-20)

8.  Source of the Operation Command
(AUTO) (P00-21)

9.  Stop Method (P00-22)

10. Digital Keypad STOP function
(P00-32)

11.  Max. Operation Frequency (P01-00)

12. Base Frequency of Motor 1 (P01-01)

13. Max. Output Voltage Setting of Motor
1 (P01-02)

14.  Min. Output Frequency of Motor 1
(P01-07)

15.  Min. Output Voltage of Motor 1
(P01-08)

16. Output Frequency Upper Limit
(P01-10)

17.  Output Frequency Lower Limit
(P0O1-11)

18. Accel. Time 1 (P01-12)

19. Decel Time 1 (P01-13)

20. Full-load Current of Induction Motor 1
(P05-01)

21. Rated Power of Induction Motor 1
(P05-02)

22. Rated Speed of Induction Motor 1
(P05-03)

23. Pole Number of Induction Motor 1
(P05-04)

24. No-load Current of Induction Motor 1
(P05-05)

25. Over-voltage Stall Prevention
(P06-01)

26. Over-current Stall Prevention during
Acceleration (P06-03)

27. Derating Protection (P06-55)

28. Software Brake Level (P07-00)
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Chapter 10 Digital Keypad

4.

FOCPG Mode

01: Password Decoder

29. Emergency Stop (EF) & Force to Stop
Selection (P07-20)
30. Filter Time of Torque Command
(P07-24)
31. Filter Time of Slip Compensation
(P07-25)
32. Slip Compensation Gain (P07-27)
ltems
1. Parameter Protection Password Input
(P00-07)
2. Parameter Protection Password Setting
(P00-08)
3. Control Mode (P00-10)
4. Control of Speed Mode (P00-11)
5. Source of the Master Frequency

17.

18.

19.

20.
21.

22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

Command (AUTO) (P00-20)

Source of the Operation Command
(AUTO) (P00-21)

Stop Method (P00-22)

Max. Operation Frequency (P01-00)
Base Frequency of Motor 1 (P01-01)

. Max. Output Voltage Setting of Motor 1

(P01-02)

. Output Frequency Upper Limit (P01-10)

Output Frequency Lower Limit (P01-11)
Accel. Time 1 (P01-12)

Decel Time 1 (P01-13)

Full-load Current of Induction Motor 1
(P05-01)

. Rated Power of Induction Motor 1

(P05-02)

Rated Speed of Induction Motor 1
(P05-03)

Pole Number of Induction Motor 1
(P05-04)

No-load Current of Induction Motor 1
(P05-05)

Over-voltage Stall Prevention (P06-01)
Over-current Stall Prevention during
Acceleration (P06-03)

Derating Protection (P06-55)
Software Brake Level (P07-00)
Emergency Stop (EF) & Force to Stop
Selection (P07-20)

Encoder Type Selection (P10-00)
Encoder Pulse (P10-01)

Encoder Input Type Setting (P10-02)
System Control (P11-00)

Per Unit of System Inertia (P11-01)
ASR1 Low-speed Bandwidth (P11-03)
ASR2 High-speed Bandwidth (P11-04)
Zero-speed Bandwidth (P11-05)
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5.

TQCPG Mode

01: Password Decoder

ltems

1
2.
3.
4
5

o

© N

10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

Password Input (Decode) (P00-07)
Password Setting (P00-08)

Control Mode (P00-10)

Control of Speed Mode (P00-11)
Source of the Master Frequency
Command (P00-20)

Source of the Operation Command
(P00-21)

Max. Operation Frequency (P01-00)
Base Frequency of Motor 1 (P01-01)
Max. Output Voltage Setting of Motor 1
(P01-02)

Full-load Current of Induction Motor 1
(P05-01)

Rated Power of Induction Motor 1
(P05-02)

Rated Speed of Induction Motor 1
(P05-03)

Pole Number of Induction Motor 1
(P05-04)

No-load Current of Induction Motor 1
(P05-05)

Over-voltage Stall Prevention (P06-01)
Software Brake Level (P07-00)
Encoder Type Selection (P10-00)
Encoder Pulse (P10-01)

Encoder Input Type Setting (P10-02)
System Control (P11-00)

Per Unit of System Inertia (P11-01)
ASR1 Low-speed Bandwidth (P11-03)
ASR2 High-speed Bandwidth (P11-04)
Zero-speed Bandwidth (P11-05)

Max. Torque Command (P11-27)
Source of Torque Offset (P11-28)
Torque Offset Setting (P11-29)
Source of Torque Command (P11-33)
Torque Command (P11-34)

Speed Limit Selection (P11-36)
Forward Speed Limit (torque mode)
(P11-37)

Reverse Speed Limit (torque mode)
(P11-38)
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Chapter 10 Digital Keypad

My Mode

Click F4 in parameter
setting page, the
parameter will save to
My Mode. To delete or
correct the parameter,
enter this parameter and
click the “DEL” on the

bottom right corner.

ltems

It can save 01~32 sets of parameters (Pr).

Setup process

1. Go to Parameter Setup function.
Press ENTER to go to the parameter
which you need to use. There is an
ADD on the bottom right-hand corner of
the screen. Press F4 on the key pad
to add this parameter to My Mode

2. The parameter (Pr) will be displayed in
My mode if it is properly saved.
To correct or to delete this Pr. clicks
DEL.

3. To delete a parameter, go to My Mode
and select a parameter which you need
to delete.

Press ENTER to enter the parameter

setting screen. There is a DEL on the
bottom left-hand corner of the screen.

Press F4 on the keypad to delete this

parameter from My Mode.

4. After pressing ENTER to delete <01
Control Mode>, the <02 Maximum
Operating Frequency > will
automatically replace <01 Control
Mode>.
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Chapter 10 Digital Keypad

8. Display setup

1. Contrast

Use Up/Down key to adjust the setting
value.

After selecting a setting value. Press
ENTER to see screen’s display after
contrast is adjusted to be +10.

Press to setting menu.

When the setting value is 0 Min, the back
light will be steady on.

Then press ENTER.

After select a setting value Press ENTER to
see screen’s display result after contrast is
adjusted to be -10.

2. Back-light

Press ENTER to go to Back Light Time
Setting screnn.

Use Up/Down key to adjust the setting
value.

When the setting value is 0 Min, the back
light will be steady on.

When the setting value is 10 Min, the
backlight will be off in 10 minutes.

9. Time setting

Use Up/Down key to set up Year

N~ .
TS

Use Left/Right key to select N 4
Use Up/Down key to set up Month

Year, Month, Day, Hour, Minute

or Second to set up
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Chapter 10 Digital Keypad

Use Up/Down key to set up day

Use Up/Down key to set up hour

Use Up/Down key to set up Minute

Use Up/Down key to set up Second

After setting up, press ENTER to confirm
the setup.

(I==pNOTE|
When the digital keypad is removed, the time setting will be in standby status

for 7 days. After this period, the time needs to be reset.

10. Language setup

11.

Use Up/Down key to select

language, than press ENTER.

Language setting option is displayed in the language of the user’s choice.
Language setting options:

1. English 5.

2. BRI 6. Espanol
3. M 7. Portugues
4. Turkce

Startup-up

1. Default 1 DELTALOGO

#ANELTA

Industrial Automation

2. Default2  DELTA Text

CSeries

Industrial Auto mation
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Chapter 10 Digital Keypad

3. User Defined: optional accessory is require (TPEditor & USB/RS-485
Communication Interface-IFD6530)
Install an editing accessory would allow users to design their own start-up
page.If editor accessory is not installed, “user defined” option will dispay a

blank page.

USB/RS-485 Communication Interface-IFD6530

Please refer to Chapter 07 Optional Acessories for more detail.

TPEditor
Go to Delta’s website to download TPEditor V1.30.6 or later versions.

http://www.delta.com.tw/ch/product/em/download/download main.asp?act
=3&pid=1&cid=1&tpid=3

12. Main page

Default picture and editable
picture are available upon
selection.

Press to select.

1. Default page

F 600.00Hz >>> H>>>A>>>U (circulate)

2. User Defined: optional accessory is require (TPEditor & USB/RS-485
Communication Interface-IFD6530)
Install an editing accessory would allow users to design their own start-up
page.If editor accessory is not installed, “user defined” option will dispay a
blank page.

USB/RS-485 Communication Interface-IFD6530

Please refer to Chapter 07 Optional Acessories for more detail.

TPEditor
Go to Delta’s website to download TPEditor V1.30.6 or later versions.
http://www.delta.com.tw/ch/product/em/download/download main.asp?act
=3&pid=1&cid=1&tpid=3

13. PC Link

1. TPEditor: This function allows users to connect the keypad to a

computer then to download and edit user defined pages.

Click ENTER to go to <Waiting to
connect to PC>

10-18




Chapter 10 Digital Keypad

In TPEditor, choose <Communication>, then choose “Write to HMI”

[E=mjE =)

File) EdH(E) View\) Compils(C) Objects(O) Local Page Settings(l) Global Settings(G) | Communicationt (M) Toolk(T) Window(W) Help(H)

|DFE@Pes DO (ARt BARAB

\!irﬂ“ﬂll“MAN”&Eﬂ&%EOWﬂ:-

=

AcA A | T A A | | Tost o HT|

[NOEO@rooees [-—=-

Ry
o

1:
BoctPas

Eé&lfp‘!l'tt-"l.l;'l.:.lE;l.t | I IT

*?n**muumu HH S5 %-

O (@0 R][Ee.. [Fe =)

Progey |

[z ¥ [

| Device Type: DELTA VFD-C bnverer Dachine Type: VFD-C KeyPad

73 ev.mzs, » !D\bex—L ung gggi zmure PN eon =2y m S

Choose <YES> in the <Confirm to Write> dialogue box.

T Demo X& - Delta TPEdiOr

Filef) Ed#E) View(y) Compile(C) Object

5(0) Local Page Settings(l) Global Settings(G) Communication(M) Tools(T) Window(W) Help(H)

|DeE800s D0 AR dA|]][AB s 5] fnie ]

[mamn g u|RANRQORSSHONE [ @ | oA AT A Aot BT
[NOEO®rco0ey |[——=-

o Ave you sure to wite to TB?
o

Or [Fe[=][E.. (@l (=]

Fropexty |

97, ¥1 [

|Device Type: DELTA VFD-C Inverex [Machie Type: VFD-C KeyPad

£ 7 Vehoo# [ Lﬂbok—L i EE l' e2BE 1' ST | M Coaor bl

Start downloading pages to edit KPC-CCO1.

Download completed

VFDSoft: this function allows user to link to the VFDSoft Operating

software then to upload data
Copy parameter 1~4 in KPC-CCO1
Connect KPC-CCO1 to a computer

Start downloading pages to edit to
KPC-CCO01

Use Up/Down key to select a parameter
group to upload to VFDSoft.
Press ENTER
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Waiting to connect to PC

Open VFDSoft, choose <Parameter Manager function>

File Dive Dignostic Options Help

2108 a»EFLE

Version:
wWikpy
Aated

Rated Current:

History Message:

VEE LR D R

Read fiom File

) ZEEe

dct Wt Al Compare

Hide Calumn

Read from KPC-CCOL
Show Reserved Parameters

Choose the right communication port and click OK

= Deka vFDSeR

File Drive Diagnostic Options Help.

o LEUS »3% T 2N
OffLine Open Save Ext Guck Selup Parameter  Advance m

Please make sure the communication cable is already
= connected to PC.

RN or RMS

2 Please select the com port and Protocol.

~ ComPart BaudrsleandProtogol ——————————————————
Jasic | Advancs

8 s

History Message:

577 t |
3 Acceptthe satting and go on lne. =
Fmﬁo:#m.uznsﬂuvmcmmmm @
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Chapter 10 Digital Keypad

Start to upload parameters to VFDSoft

Uploading parameter is completed

Before using the user defined starting screen and user defined main
screen, the starting screen setup and the main screen setup have to be
preset as user defined.

If the user defined page are not downloaded to KPC-CCO01, the starting

screen and the main screen will be blank.
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Other display

When fault occur, the menu will display:

1. Press ENTER and start RESET. If still no response, please contact local distributor or return to the factory. To
view the fault DC BUS voltage, output current and output voltage, press “MENU”"->“Fault Record”.

2. Press ENTER again, if the screen returns to main page, the fault is clear.

3. When fault or warning message appears, backlight LED will blinks until the fault or the warning is cleared.

Optional accessory: RJ45 Extension Lead for Digital Keypad

Part No. Description
CBC-K3FT RJ45 extension lead, 3 feet (approximately 0.9m)
CBC-K5FT RJ45 extension lead, 5 feet (approximately 1.5 m)
CBC-K7FT RJ45 extension lead, 7 feet (approximately 2.1 m)
CBC-K10FT RJ45 extension lead, 10 feet (approximately 3 m)
CBC-K16FT RJ45 extension lead, 16 feet (approximately 4.9 m)

Note: When you need to buy communication cables, buy non-shielded , 24 AWG, 4 twisted pair, 100 ohms
communication cables.
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10-3 TPEditor Installation Instruction

TPEditor can edit up to 256 HMI (Human-Machine Interface) pages with a total storage capacity of 256kb.

Each page can edit 50 normal objects and 10 communication objects.

1)

TPEditor: Setup & Basic Functions

1.

Run TPEditor version 1.30

2. Go to File(F)>Click on New. The Window below will pop up. At the device type, click on the drop down

menu and choose DELTA VFD-C Inverter. At the TP type, click on the drop down menu and choose VFD-C
KeyPad. As for File Name, enter TPEO. Now click on OK.

HMI<—PLC
Set Device Type
[DELTA VFD-C Inveter =]

TP Type
[VED-C KeyPad =l

File Name
[TPE0

OE Cancel

You are now at the designing page. Go to Edit (E)>Click on Add a New Page (A) or go to the TP page on
the upper right side, right click once on TP page and choose Add to increase one more page for editing.
The current firmware of Keypad is version1.00 and can support up to 4 pages.

1* TPED - Delts TPEdstor
FieF) B4} View(') Compleil) OhwesiD) Local Fage Semapl) Olobal Sevingd) CommanicatonM) TooklT) Window(W) Hetpli)

DEma DO dRadd e = M .=
B ANZOOFESHOW:E NOEO@r0o00eR |——=
[ - —— &
B
Cizen Al
Prgary |
w00, YA Divics Tyye: DELTA VID-C b Machine Type: VFD-C FiPad

4. Edit Startup Page
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5. Static Text

Chapter 10 Digital Keypad

A A

. Open a blank page, click once on this button , and then double click on that blank
page. The following windows will pop up.

2e0 - Delta TPEito |- [5]x]
DEEE@os YDA d < El &
%A ; \NOHOO r00GeT | [———
i R A A = 2 g
[E “TPRe y

Static Text Setting.

TemtDiecton  [FromLeoRign <]
Alignnent ey g
Al Top E

Font Setting
OK Cancel

X28, Y20 Statc Text (28, 20) [W=32, H=16] Device Type: DELTA 14 Product Machine Type: TPOG.

Static Bitmap — ->Open a blank page, then click once on this button
blank page. The following window will pop up.

and then double click on that

pe0 - Delta TPEito !IIE
Ds@ME@2 X @ a = G
RIA : NO@Ceroossn | |———-
= EllE3) El
=890 [ darov - cf B Picure: | Ble
a I [ darmow0L5 [ darmw029 [ darmw043 Hoot Page
e o e P
FRORBE | (], damow017 (] darmown31 [ darrow04s.
[ demrov0le [ domrov32 [ darmowD4s
(] demow019 (= danowi33 [ darow04?
AE [, darmow020 [ darmwi34 [ darow04s
12 demmon021 12 darrow35, [ darrow049.
[, darmow0Z2 [ darmwi36 [ darmw0s0
AT (2 dermow023 (2 darrown37 [ desrowd5t
1, darmow024 1 darmwi3s [ darrow053 [None]
ﬁg [ damon025 (= deow30 [ darrow53
FHTEE 1, darmow026 1 darmwdn [ darrowd5a.
: 7~ Stomov0z? Ndomowdsl [ damodss
[ darmow028 [ darmw0d2 [ darmw0s6
e LS ] 5 =
- = Property |
BRW) | HBEQ [EBasichis__(Lef Top WHREN
WREVD: |Bitmaps (*bmp) I B

%49, Y25 Static Bitmap (49, 25) [(W=16, H=16] Device Type: DELTA IA Froduct Machine Type: TROIG

Please note that Static Bitmap setting support only images in BMP format. Now choose a image that
you need and click open, then that image will appear in the Static Bitmap window.

Geometric Bitmap NOAaooroccoaoi - As shown in the picture on the left side, there
are 11 kinds of geometric bitmap to choose. Open a new blank page then click once on a geometric bitmap
icon that you need. Then drag that icon and enlarge it to the size that you need on that blank page.
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8. Finish editing the keypad starting screen and select Communication>Input User Defined Keypad
Starting Screen.

=
File() Edit(E) View(V) Cum[:i\e(() Objects| Local ,-S/-- inge(t) Globllseuin_gs((a? Communicat stion(M) Twls(")_ Window(W) Msl_p_(M)
D MESGOFxmE fBE k| Q@B s [ ] sz [
[PamnTama||KANSOA =6 E 0NN L R A A L I |
[\NOEBO@rooe®n |[—-—-—|
& TPPage
=t fohe
_DELTA VFD C2000
E-T-Z S-aas stahion
H-axls
EEEeE ] H

EIERGHG) o)

(X126, Y53 [ [Device Tyge: DELTA VFD-C hnverer | Machine Type: VFD-C KeyPad

, I _ 8
0 c'," Vums_i > tnbu—A. ﬁ Sea ‘r Ex zoum 1PN oo ‘ =0 e E B S a

9. Downloading setting: Go to Tool > Communication. Set up communication port and speed of IFD6530.

10. Only three speed selections are available: 9600 bps, 19200 bps and 38400 bps.

TP Station Address |1 =

PCOOM Port [coms ™ +]
aBak =
0K | Cancel |

11. When a dialogue box displayed on the screen asking to confirm writing or not, press buttons on the keypad
to go to MENU, select PC LINK and then press ENTER and wait for few seconds. Then select YES on the
screen to start downloading.

E =E=
Fle(®) Eda() View() Compie() Object(O) LocelPage Setingsl) Global Setings(@) CommuricationM) Tools) WindowW) _Help®)
|Dsmaces xme BB Bd QDB 5= | 2] Fmsz [
[ amm e[ AN®OA=ES O NS | | lnon A | T A A | e Tt — B
[NOomoercooom [----|
B 8oot Page. Elal=) B
Bare
X-¥-Z F-sods station
H-axls
x
Progery |
| CEREIEES)
[ Device Type: DELTA VFD-C Inverter Machine Type: VFD-C KeyPad

G Vs | ) Een
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2) Edit Main Page & Example of Download
1.  Go to editing page, select EditaAdd one page or press the button ADD on the right hand side of the HMI
page to increase number of pages to edit. This keypad currently support up to 256 pages.

I Tpe0 - Dok TPEdtor =y = |
Fle®) Edi® Vi Tools(

iew(V) Compile(C) Objects(O) L (« IsT)  Window(W)  Help(H)
DEMEGCs xDO (AR dd|]_Q[ak s [ [ I
FanE (W N ANRQOTSTONE T | RAA|lBAAlA
NOHNO®ro0eeg |[-—=-—
[=T3 =~

= 2 E @ B

EF1021
20147730

2. On the bottom right-hand corner of the HMI, click on a page number to edit or go to VIEW >HMI page to
start editing main page. As shown in the image, the following objects are available. From left to right:
Static Text, ASCII Display, Static Bitmap, Scale, Bar Graph, Button, Clock Display, Multi-state bit map,
Units, Numeric Input and 11 geometric bitmaps and lines of different width. The application of Static Text,
Static Bitmap, and geometric bitmap is the same as the editing startup page.

ANO=m=e¢eHdOW: NOOOOro0O0GB3 | | ————

3. Numric/ASCII Display : To add a Numeric/ASCII Display object to a screen, double click on the object to
set up Related Devices, Frame Setting , Fonts and Alignment.

P J Frame Setting Mo Frame -
Font Setting R
Aligntoent Align Left -
-
-
a— —
ok | Cancel |

Related Device: Choose the VFD Communication Port that you need, if you want to read output
frequency (H), set the VFD Communication Port to $2202. For other values, please refer to ACMD
ModBus Comm Address List.

Refer Device
rRefer Device:
PLC I~ DeviceName  |$ v
& VFD Absolute Addr. 2100

of1]2]3]4|5] | _ox |
SMPLCD [ £]7]8]| 9] & B Clea

(0~255)
TP Port [comt =] <InlElE] ] 1] Close
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4. Scale Setting ""* : On the Tool Bar, click on this " * for Scale Setting. You can also edit Scale Setting in
the Property Window on the right hand side of your computer screen.

Seale Position Top - Fomt Setting

Seale Side [Mermal Direction | || 8 Z

Walue Length 16 Bits h

Main Scale 5
Max Vahe ,71[:0 Sub Scale 2
Min Vale [0

Cancel |

a. Scale Position: Click on the drop down list to choose which position that you need to place a scale.

b.  Scale Side: Click on the drop down list to choose if you want to number your scale from smaller
number to bigger number or from big to small. Click OK to accept this setting or click Cancel to
abort.

c.  Font Setting: Click on the drop down list to choose the Font setting that you need then click OK to
accept the setting or click Cancel to abort.

d.  Value Length: Click on the drop down to choose 16bits or 32 bits. Then click OK to accept the
setting or click Cancel to abort.

e. Main Scale & Sub Scale: In order to divide the whole scale into equal parts, key in the numbers of
your choices for main scale and sub scale.

f. Maximum value & Minimum Value are the numbers on the two ends of a scale. They can be
negative numbers. But the values allowed to be input are limited by the length of value. For
example, when the length of value is set to be hexadecimal, the maximum and the minimum value
cannot be input as -4000.

Follow the Scale setting mentioned above; you will have a scale as shown below.

5.  Bar Graph setting =

Bar Graph Setting

Refer Device
Dlirection Setting
J | From Bottom to Top |
[Unsigned =]
Value Length 16 Bits -
Max Value 5535 OK
Min Value 0 Camreel

a. Related Device: Choose the VFD Communication Port that you need.

b. Direction Setting: Click on the drop down menu to choose one of the following directions: From
Bottom to Top, From Top to Bottom, From Left to Right or From Right to Left.

c. Maximum Value & Minimum Value: They define the range covered by the maximum value and
minimum value. If a value is smaller than or equal to the minimum value, then the bar graph will be
blank. If a value is bigger or equal to the maximum value, then the bar graph will be full. If a value is
between minimum and maximum value, then the bar graph will be filled proportionally.
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6. Button & : Currently this function only allows the Keypad to switch pages, other functions are not yet
available. Text input function and Image inserted functions are not yet supported.

Double clickon ® to open set up window.

Bution Setting

Button Type

I Function Key

Current State

Button Text

Frame Setfing [SngleFrame  «|
Font Setting Sxf -
Test Alignrnent Bitrmap Alignmoent
[Midde ~| | |Micde ~|
| Middle ~| | Midde ~|
r Craph Input:
&
r
[More]
Bitrap Read
User Level Bltrnap

<Button Type> allows users set up buttons’ functions. <Page Jump> and <Constant Setting> are the only
two currently supported functions.
A[ Page Jump ] function setting
Page Jump setting: After you choose the Page Jump function in the drop down list, you will see this
Page Jump Setting Menu
®  <Function Key> allows you to assign functions to the following keys on the KPC-CCO01 keypad: F1,
F2, F3, F4, Up, Down, Left and Right. Please note that the Up and Down keys are locked by
TPEditor. These two keys cannot be programmed. If you want to program Up and Down keys, go to
Tool->Function Key Settings (F)>Re-Define Up/Down Key(R).

SIS

Toals(T)  Window(W) Help(H)

1T Communication Settings(C) |

D' Autofave Semp (A)

Function Ke

Page Size (S)
Grid Setting(3)
Language Sefting(L)

- v 5

Re-Define UpDown KewiR)

- TP Page
0
Boot Page

®  Button Text: This function allows user to name buttons. For example, key in <Next Page> in the
empty space, a button will have the wording <Next Page> displayed on it.
B [ Constant setting ] function

This function is to set up the memory address’ value of the VFD or PLC. When pressing the <function

button> set up in before, a value will be written to the memory address of the <Constant Setting>. This

function can be used as initializing a variable.

Button Setting

Bution Type

Write-in

-

v Funcion Key

Value Length
Value Type

G
.

Current State:

Button Text

Constant Setting:

[ Gl

)

User Level

| Constant Setting - ,10—

|

b=

Frame Setting

Font Setting
Text Alignment
Middle -

e <]

Graph Input

[Mone]

OK

Single Frame -

5x8 >
Bitmap Alignment

(e ]
e ]

Biitmap Read

_ BitmapClear_|
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7. Clock Display Setting [l : The setup window of the Clock Display is shown as the image below. Time,
Day or Date can be displayed on the keypad.
Open a new file and click once in that window, you will see the following
In the clock display setting, you can choose to display Time, Day or Date on the Keypad. To adjust time,
go to #9 on the Keypad’s menu. You can also adjust Frame Setting, Font Setting and Alignment.

Clock Display Setting

Frame Setting Mo Frame =

Font Seting FE e =
Titne Assocition el Sud =

=

& Time ¢ Day " Date
f2 (8):4 Cancel

8.  Multi-state bitmap 0 : The setup window of the multi-state is shown as the image below. This object
reads the bit’s property value of the PLC. It defines what image or wording is when this bit is 0 or when
this bitis 1. Set the initial status to be 0 or 1 to define the displayed image or wording.

Multi-State BitmapSetting
Refer Device:
MO
_I Graph Input:
& Bit  Vale
] [None]
= Bitmap Read
Bitmap Clear
Total States 7 =
Current State 0 ~] | | Text oot
; E— Font Setting
| OK Cancel

9.  Unit Measurement W : Click once on this Button:
Open a new file and double click on that window, you will see the following

Dniis Setiing.

Metclogy Type =

Unit Name ms =

OK Cineel

Choose from the drop down list the Metrology and the Unity Name that you need.

As for Metrology, you have the following choices Length, Square Measure, Volume/Solid Measure,
Weight, Speed, Time and Temperature. The unit name changes automatically when you change
metrology type.
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e
10. Numeric Input Setting—:

11.

This menu allows you to provide parameters or communication ports and to input numbers.

Click once on this button
Open a new file and double click on that window, you will see the following:

Refer Device OntLine Setting

Write (52100 Frame Setting No Frame A
Lz | Font Setting T

Hoxl, Alignroent Niddle -
[~ Function Key

r Vet Mligmoent [Middle v
Call Seting
Value Toe Usiged  +] | =
VaeLengh  [16Eis -
i o

Value Setting
Integer Murnber 5 - ~ o
Decimaltucber [ 5]

Limit Seting

Min Value o Lol CIEd|

65535
Max Value OF ol

a. Related Device: There are two blank spaces to fill in, one is <Write> and another one is <Read>.
Input the numbers that you want to display and the corresponding numbers of a parameter and that
of a communication port. For example, input 012C to Read and Write Parameter P01-44.

b. OutLine Setting: The Frame setting, Font setting, Vertical Alignment and Horizontal Alignment are
the same as mentioned before. Click on the drop down menu and choose the setting that you need.

c.  Function key: The setting here allows you to program keys on the keypad. Press the key on the
menu then the corresponding key on the keypad will start to blink, then press Enter to confirm the
setting.

d. Value Type & Value Length: These two factors influence the range of the Minimum and Maximum
Value of the Limit Setting. Please note that the corresponding supporting values for CH2000 have
to be 16bits. The 32bits values are not supported.

e. Value Setting: This part is set automatically by the keypad itself.

f. Limit Setting: Input the range the security setting here.

g. For example, if you set Function Key as F1, Minimum Value as 0 and Maximum Value ias 4, then
press F1 on Keypad Then you can press Up and Down key on the keypad to increase or decrease
the value. Press Enter Key on the keypad to confirm your setting. You can also go to parameter
table 01-44 to verify if your input correctly the value.

Download TP Page : Press Up or Down key on the keypad until you reach #13 PC Link.

Then press Enter on the keypad and you will see the word “Waiting” on keypad’s screen. Now
choose a page that you have created then go to Communication (M)->Write to TP(W) to start
downloading the page to the keypad

When you see the word Completed on the keypad'’s screen, that means the download is done.
Then you can press ESC on the keypad to go back to the menu of the keypad.

" 8 Demo Xt - Delta TPEditor (=2 ron 1
Fie) EGHE) Vi) Comple (O Objecs©) Locelage Seinget) Gl Setnge®)Commicaton O Took) Windowt¥) Hept)

DEMEB6GCs L1DO/WRu AR’ aAk |- | = [
Tan WA RANSQONSITONE T |AAR|TAA
NOEO@ 00080y |——=-

ICE \i\mg@}

TN D
SUN
HH:MM :55

S JEE B SR B e
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3) Edit Main Page

1. On the bottom right-hand corner of the HMI, click on a page number to edit or go to VIEW >HMI page to start
editing main page. As shown in the image, the following objects are available. From left to right: Static Text,
ASCII Display, Static Bitmap, Scale, Bar Graph, Button, Clock Display, Multi-state bit map, Units, Numeric
Input and 11 geometric bitmaps and lines of different width. The application of Static Text, Static Bitmap, and

geometric bitmap is the same as the editing startup page.

T Tpeo- Deka ToEGTer T=To s
Fle) EdRE) View)) Compie(C) Objects(O) LocalPage SettingsQ) Global Setings(G) Communication() Tools Window(W) _Help()

DeE8®esxDO dRLdad’] Ak Z .

RANZAORSSITOWNE | \OBOOGrO000OR |[—==— |7 % A AA|TAAN

=13 |E=ECE |

Sl =]

2. Numric/ASCII Display : To add a Numeric/ASCII Display object to a screen, double click on the object to set up
Related Devices, Frame Setting , Fonts and Alignment.

I J Frame Setting Mo Frame -
Font Setting R
Aligntoent Align Left -
-
-
a— —
ok | Cancel

Related Device: Choose the VFD Communication Port that you need, if you want to read output
frequency (H), set the VFD Communication Port to $2202. For other values, please refer to ACMD

ModBus Comm Address List.

Refer Device
rReferDeviee
PLC I~ DevieName |$ -
& VFD Absolute Addr. 2100

of1]2]3]4|5] | _ox |
SMPLCD [ £]7]8]| 9] & B Clea

(0~255)
TP Port [comt =] <InlElE] ] 1] Close

3. Scale Setting *"* : On the Tool Bar, click on this ' * for Scale Setting. You can also edit Scale Setting in the
Property Window on the right hand side of your computer screen.

Seale Position Top - Font Setting

Seale Side [Nermal Directien | || w8 hd

Walue Length 16 Bits - Main Seale ,5—

Max Value ’7100 Sub Scale 2
Min Vale [0

Cameel |
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4. Bar Graph setting
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Scale Position: Click on the drop down list to choose which position that you need to place a scale.
Scale Side: Click on the drop down list to choose if you want to number your scale from smaller
number to bigger number or from big to small. Click OK to accept this setting or click Cancel to
abort.

Font Setting: Click on the drop down list to choose the Font setting that you need then click OK to
accept the setting or click Cancel to abort.

Value Length: Click on the drop down to choose 16bits or 32 bits. Then click OK to accept the
setting or click Cancel to abort.

Main Scale & Sub Scale: In order to divide the whole scale into equal parts, key in the numbers of
your choices for main scale and sub scale.

Maximum value & Minimum Value are the numbers on the two ends of a scale. They can be
negative numbers. But the values allowed to be input are limited by the length of value. For example,
when the length of value is set to be hexadecimal, the maximum and the minimum value cannot be
input as -4000.

Follow the Scale setting mentioned above; you will have a scale as shown below.

Bar Graph Setting

Refer Device
Dlirection Setting
J | From Bottom to Top |
[Unsigned =]
Value Length 16 Bits -
Max Value 5535 OK
Min Value 0 Camreel

Related Device: Choose the VFD Communication Port that you need.

Direction Setting: Click on the drop down menu to choose one of the following directions: From
Bottom to Top, From Top to Bottom, From Left to Right or From Right to Left.

Maximum Value & Minimum Value: They define the range covered by the maximum value and
minimum value. If a value is smaller than or equal to the minimum value, then the bar graph will be
blank. If a value is bigger or equal to the maximum value, then the bar graph will be full. If a value is
between minimum and maximum value, then the bar graph will be filled proportionally.

5. Button ® : Currently this function only allows the Keypad to switch pages, other functions are not yet
available. Text input function and Image inserted functions are not yet supported.

Double clickon ® to open set up window.

Bution Setling

Page Jurap Setting
Button Type Page No Frame Setting Single Frime -
m Font Setting il -
Test Alignrnent Bitmap Alignment
E [Middle | | Middle ~|
 Function Key [r—— [ Middle | Middle ~|
- J Craph Input:
I
' o]
7 G
Curent State [ - [Mone]
Bitrnap Read
="
= Tlser Level 0 - B
Button Text | 0K | Concel |
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<Button Type> allows users set up buttons’ functions. <Page Jump> and <Constant Setting> are the only

two currently supported functions.

A[ Page Jump ] function setting
Page Jump setting: After you choose the Page Jump function in the drop down list, you will see this
Page Jump Setting Menu

®  <Function Key> allows you to assign functions to the following keys on the KPC-CCO01 keypad: F1,
F2, F3, F4, Up, Down, Left and Right. Please note that the Up and Down keys are locked by
TPEditor. These two keys cannot be programmed. If you want to program Up and Down keys, go to
Tool=>Function Key Settings (F)>Re-Define Up/Down Key(R).

L EX
Tools(T)  Window (W) Help(H)
1 '_‘F Communication Settings(C) |
2% AutoSave Setup(A)
Function Kex Setting (F)
Page Bize(®)

Re-Define Up/Down Key(R) |

»
»
Grid Setting(G) 3
Langnage Setting (L) 4

= TP Fage

BootPaze

®  Button Text: This function allows user to name buttons. For example, key in <Next Page> in the
empty space, a button will have the wording <Next Page> displayed on it.

B [ Constant setting ] function

This function is to set up the memory address’ value of the VFD or PLC. When pressing the <function

button> set up in before, a value will be written to the memory address of the <Constant Setting>. This

function can be used as initializing a variable.

Button Setting
Constant Setting:
ButonTre  [Constant Setting K | — Frame Setting Single Frame -
Font Setting. 5% >
Wiitin AT Text Alignment Bitap Alignoent
] [— J Middle = Middle v
¥ Function Key F3 - M =l | Miode =
Value Length 16Bits = Gl Jd] Graph Input
Value Type Unsigned hd -
Cureent State: o - e
_BimapRead |

! = || Userlewl = _ BitmapClear |

Button Text [ _ ok |

6. Clock Display Setting [l : The setup window of the Clock Display is shown as the image below. Time, Day or
Date can be displayed on the keypad.
Open a new file and click once in that window, you will see the following
In the clock display setting, you can choose to display Time, Day or Date on the Keypad. To adjust time,
go to #9 on the Keypad’s menu. You can also adjust Frame Setting, Font Setting and Alignment.

Clock Display Setting

& Time ¢ Day " Date
f2 (8):4 Cancel
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Multi-state bitmap o : The setup window of the multi-state is shown as the image below. This object reads
the bit's property value of the PLC. It defines what image or wording is when this bit is 0 or when this bit is 1.
Set the initial status to be 0 or 1 to define the displayed image or wording.

Multi-State BitmapSetting
Refer Device
MO
_I Graph Input:
& Bit " Value
] [None]

Bitmap Read
Bitmap Clear

Total States 7 =

Coreent State 0 3 |||

E— Font Setting
| OK Cancel

Unit Measurement W : Click once on this Button:
Open a new file and double click on that window, you will see the following

Dniis Setiing.

Metclogy Type =

Unit Name ms =

OK Cineel

Choose from the drop down list the Metrology and the Unity Name that you need.

As for Metrology, you have the following choices Length, Square Measure, Volume/Solid Measure,
Weight, Speed, Time and Temperature. The unit name changes automatically when you change
metrology type.

%
Numeric Input Setting ="
This menu allows you to provide parameters or communication ports and to input numbers.

Click once on this button =
Open a new file and double click on that window, you will see the following:

Numeric Input Setting EJ
Refer Device COuiline Setting
Wiite (2100} | || Frame Seting Mo Frame -
I Read S | o8 Setting 538 -

Heri, Alignment Middle -
[~ Function Key

& et Alignment Middl -
Call Setting
T Ursiged  +] || OL =l
Vaelemgh  [16Eis -
(o) [

Vialue Setting
Integer Number 5 = ~ -
Deciml Nomkes [0 =]

Lirnit Setting

Min Vahe o REEAL o -]

Mat Val 65535

e 0K Cancrl

h.  Related Device: There are two blank spaces to fill in, one is <Write> and another one is <Read>.
Input the numbers that you want to display and the corresponding numbers of a parameter and that
of a communication port. For example, input 012C to Read and Write Parameter P01-44.

i. OutLine Setting: The Frame setting, Font setting, Vertical Alignment and Horizontal Alignment are
the same as mentioned before. Click on the drop down menu and choose the setting that you need.

j- Function key: The setting here allows you to program keys on the keypad. Press the key on the
menu then the corresponding key on the keypad will start to blink, then press Enter to confirm the
setting.

k.  Value Type & Value Length: These two factors influence the range of the Minimum and Maximum
Value of the Limit Setting. Please note that the corresponding supporting values for CH2000 have
to be 16bits. The 32bits values are not supported.

l. Value Setting: This part is set automatically by the keypad itself.

m. Limit Setting: Input the range the security setting here.
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n. For example, if you set Function Key as F1, Minimum Value as 0 and Maximum Value ias 4, then
press F1 on Keypad Then you can press Up and Down key on the keypad to increase or decrease
the value. Press Enter Key on the keypad to confirm your setting. You can also go to parameter
table 01-44 to verify if your input correctly the value.

10. Download TP Page : Press Up or Down key on the keypad until you reach #13 PC Link.
Then press Enter on the keypad and you will see the word “Waiting” on keypad’s screen. Now choose a
page that you have created then go to Communication (M)->Write to TP(W) to start downloading the
page to the keypad
When you see the word Completed on the keypad'’s screen, that means the download is done.
Then you can press ESC on the keypad to go back to the menu of the keypad.

= ]

Fiel) i) View) Comple) Objecs(O) LocalPage Setings) GloblSeings@) Communicaton) Took) WindowtV HepG)

DEMBGCS L DO @R Ad|AR[AE oo ([T o Fuse [

annWanaf ANSQORESAOWE B IR AT I ee— |
\OEOOro00er [[--=--

S|
S|
[EIGIE]
=0

TN D
SUN
HH:MM :55
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10-4 Digital Keypad KPC-CCO01 Fault Codes and Descriptions

Following fault codes and description are for digital keypad KPC-CCO01 with version V1.01 and version

higher.

LCM Display *

Description

Corrective Actions

Keypad flash memory read error

An error has occurred on keypad’s flash memory.

1. Press RESET on the keypad to clear errors.

2. Verify what kind of error has occurred on
keypad'’s flash memory.

3. Shut down the system, wait for ten minutes,
and then power on again the system.

If none of the solution above works, contact your

authorized local dealer.

Keypad flash memory save error

An error has occurred on keypad'’s flash memory.

1. Press RESET on the keypad to clear errors.

2. Press RESET on the keypad to clear errors.

3. Shut down the system, wait for ten minutes,
and then power on again the system.

If none of the solution above works, contact your

authorized local dealer.

Keypad flash memory parameter

error

Errors occurred on parameters of factory setting.

It might be caused by firmware update.

1. Press RESET on the keypad to clear errors.

2. Verify if there’s any problem on Flash IC.

3. Shut down the system, wait for ten minutes,
and then power on again the system.

If none of the solution above works, contact your

local authorized dealer.

Keypad

flash memory when
read AC drive data error

Keypad can’t read any data sent from VFD.

1. Verify if the keypad is properly connect to the
motor drive by a communication cable such as
RJ-45.

2. Press RESET on the keypad to clear errors.

3. Shut down the system, wait for ten minutes,
and then power on again the system.

If none of the solution above works, contact your

local authorized dealer.

and then power on again the

system.

A Serious error has occurred on keypad’'s CPU.
1. Verify if there’s any problems on CPU clock?
2. Verify if there’s any problem on Flash IC?

3. Verify if there’s any problem on RTC IC?

4. Verify if the communication quality of the
RS485 is good?

5. Shut down the system, wait for ten minutes,
and then power on again the system. If none of
the solution above works, contact your local
authorized dealer.
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Warning Code

LCM Display * Description

Corrective Actions

Modbus function code error

Motor drive doesn’t accept the communication

command sent from keypad.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

If none of the solution above works, contact your local

authorized dealer.

Modbus data address error

Motor rive doesn’t accept keypad’s communication

address.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

If none of the solution above works, contact your local

authorized dealer.

Modbus data value error

Motor drive doesn’t accept the communication data

sent from keypad.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

If none of the solution above works, contact your local

authorized dealer.

Modbus slave drive error

Motor drive cannot process the communication

command sent from keypad.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

3. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local

authorized dealer.

Modbus transmission time-Out

Motor drive doesn’t respond to the communication

command sent from keypad.

1. Verify if the keypad is properly connected to the
motor drive on the communication contact by a
communication cable such as RJ-45.

2. Press RESET on the keypad to clear errors.

3. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local

authorized dealer.

Editor

Object not supported by TP

Keypad’s TP Editor uses unsupported object.

1. Verify how the TP editor should use that object.
Delete unsupported object and unsupported
setting.

2. Reedit the TP editor and then download it.

If none of the solution above works, contact your local

authorized dealer.
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LCM Display *

Description

Corrective Actions

Parameter and rile are read only

The property of the parameter/file is read-only and
cannot be written to.

1. Verify the specification on the user manual.

If the solution above doesn’t work, contact your local
authorized dealer.

Fail to write parameter and file

An error occurred while write to a parameter/file.

1. Verify if there’s any problem on the Flash IC.

2. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above work, contact your local
authorized dealer.

AC drive is in operating status

A setting cannot be made while motor drive is in
operation.

1. Verify if the drive is not in operation.

If the solution above doesn’t work, contact your local
authorized dealer.

AC drive parameter is locked

A setting cannot be made because a parameter is
locked.

1. Verify if the parameter is locked or not. If it is locked,
unlock it and try to set up the parameter again.

If the solution above doesn’t work, contact your local
authorized dealer.

AC drive parameter changing

A setting cannot be made because a parameter is
being modified.

1. Verify if the parameter is being modified. If it is not
being modified, try to set up that parameter again.

If the solution above doesn’t work, contact your local
authorized dealer.

Fault code

A setting cannot be made because an error has
occurred on the motor drive.

1. Verify if there’s any error occurred on the motor
dive. If there isn’t any error, try to make the setting
again.

If the solution above doesn’t work, contact your local
authorized dealer.

Warning code

A setting cannot be made because of a warning
message given to the motor drive.

1. Verify if there’s any warning message given to the
motor drive.

If the solution above doesn’t work, contact your local
authorized dealer.

File type dismatch

Data need to be copied are not same type, so the
setting cannot be made.

1. Verify if the products’ serial numbers need to be
copied fall in the category. If they are in the same
category, try to make the setting again.

If the solution above doesn’t work, contact your
authorized dealer.

File is locked with password

A setting cannot be made, because some data are
locked.

1. Verify if the data are unlocked or able to be
unlocked. If the data are unlocked, try to make the
setting again.

2. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local
authorized dealer.
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LCM Display *

Description

Corrective Actions

File version dismatch

A setting cannot be made because the password is
incorrect.

1. Verify if the password is correct. If the password is
correct, try to make the setting again.

2. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local
authorized dealer.

AC drive copy function time-out

A setting cannot be made, because the version of the
data is incorrect.

1. Verify if the version of the data matches the motor
drive. If it matches, try to make the setting again.

If none of the solution above works, contact your local
authorized dealer.

Other keypad error

A setting cannot be made, because data copying
timeout expired.

1. Redo data copying.

2. Verify if copying data is authorized. If it is
authorized, try again to copy data.

3. Shut down the system, wait for ten minutes, and
then power on again the system.

If none of the solution above works, contact your local
authorized dealer.

Other AC drive error

This setting cannot be made, due to other keypad
issues. (Reserved functions)

If such error occurred, contact your local authorized
dealer.

File is locked with password

This setting cannot be made, due to other motor drive
issues. (Reserved functions).

If such error occurred, conatct your local authorized
dealer.

s The content in this chapter only applies on V1.01 and above of KPC-CC01 keypad.
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Chapter 11 Summary of Parameter Settings

This chapter provides summary of parameter settings for user to gather the parameter setting ranges,
factory settings and set parameters. The parameters can be set, changed and reset by the digital keypad.

I==inoTE

1) a:the parameter can be set during operation
2) For more detail on parameters, please refer to Ch12 Description of Parameter Settings.

00 Drive Parameters
=M 1M: Induction Motor; PM: Permanent Magnet Motor

Factory

Pr. Explanation Settings Setting

4: 230V, 1HP
5:460 V, 1HP

6: 230V,2HP
7:460 V, 2HP

8: 230V, 3HP

9: 460 V, 3HP
10: 230V, 5HP
11: 460 V, 5HP
12: 230V, 7.5HP
13:460 V, 7.5HP
14: 230V, 10HP
15: 460V, 10HP
16: 230V, 15HP
17: 460V, 15HP
18: 230V, 20HP
19: 460V, 20HP
20: 230V, 25HP
21: 460V, 25HP
22: 230V, 30HP
23: 460V, 30HP
24: 230V, 40HP Read
25: 460V, 40HP only
26: 230V, 50HP
27: 460V, 50HP
28: 230V, 60HP
29: 460V, 60HP
30: 230V, 75HP
31: 460V, 75HP
32: 230V, 100HP
33: 460V, 100HP
34: 230V, 125HP
35: 460V, 125HP
37: 460V, 150HP
39: 460V, 175HP
41: 460V, 215HP
43: 460V, 250HP
45: 460V, 300HP
47: 460V, 375HP
49: 460V, 425HP
51: 460V, 475HP
55: 460V, 600HP

00-00 | Identity Code of the AC Motor Drive

Display AC Motor Drive Rated Read

00-01 Current Display by models only
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00-02

Parameter Reset

0: No function

1: Read only

5: Reset KWH display to 0

6: Reset PLC (including CANopen Master Index)

7: Reset CANopen Index (Slave)

8: keypad lock

9: All parameters are reset to factory settings(base
frequency is 50Hz)

10: All parameters are reset to factory settings (base

frequency is 60Hz)

~ | 00-03

Start-up Display Selection

0: F (frequency command)

1: H (output frequency)

2: U (multi-function display, see Pr.00-04)
3: A (output current)

~ | 00-04

Content of Multi-function Display

: Display output current (A)

: Display counter value (c)

: Display actual output frequency (H.)

: Display DC-BUS voltage (v)

: Display output voltage (E)

: Display output power angle (n)

: Display output power in kW (P)

: Display actual motor speed rpm (r)

: Display estimate output torque % (t)

: Display PG feedback (G) (refer to Pr.10-00,10-01)

10: Display PID feedback in % (b)

11: Display AVI in % (1.)

12: Display ACl in % (2.)

13: Display AUl in % (3.)

14: Display the temperature of IGBT in oC (i.)

15: Display the temperature of capacitance in oC
(c.)

16: The status of digital input (ON/OFF) (i)

17: The status of digital output (ON/OFF) (o)

18: Multi-step speed (S)

19: The corresponding CPU pin status of digital
input (d)

20: The corresponding CPU pin status of digital
output (0.)

21: Actual motor position (PG1 of PG card) (P.)

22: Pulse input frequency (PG2 of PG card) (S.)

23: Pulse input position (PG2 of PG card) (q.)

24: Position command tracing error (E.)

25: Overload count (0.00~100.00%) (0.)

26: Ground Fault GFF (Unit :%)(G.)

27: DC Bus voltage ripple (Unit: Vdc) (r.)

28: Display PLC data D1043 (C)

29: Display PM motor pole section (EMC-PG01U
application) (4.)

30: Display output of user defined (U)

31: Display Pr.00-05 user Gain(K)

32: Number of actual motor revolution during
operation (PG card plug in and Z phase signal
input) (Z.)

33: Motor actual position during operation (when PG
card is connected)(q)

34: Operation speed of fan (%) (F.)

35: Control Mode display: 0= Speed control mode
(SPD), 1= torque control mode (TQR) (t.)

36: Present operating carrier frequency of drive (Hz)
()

37: Reserved

38: Display drive status (6.)

OCoONOOTPPWN-—2O
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39: Display estimated output torque, positive and
negative, using Nt-m as unit (t 0.0: positive
torque; -0.0: negative torque (C.)

40: Torgue Command, unit %(L)

41: KWH, unit KWH(J)

42: PID Reference, unit % (h.)

43: PID offset (%) (0.)

44: PID Output Fcmd(Hz) (b.)

45: Hardware version

Coefficient Gain in Actual Output

00-05 = 0~160.00 1
requency
00-06 | Software Version Read only ##
00-07 | arameter Protection Password 0~65535 0
Input 0~3: the times of password attempts
0 ~ 65535
00-08 Parameter Protection Password 0: No password protection / password is entered 0
Setting correctly (Pr00-07)
1: Parameter is locked
00-09 | Reserved
0: Speed mode
00-10 | Control Mode 1 Point-to-Point position control 0
2: Torque mode
3: Home mode
0: VF (IM V/f control)
1: VFPG (IM V/f control+ Encoder)
2: SVC(IM Sensorless vector control)
3: FOCPG (IM FOC vector control+ encoder)
4: FOCPG (PM FOC vector control + Encoder )
00-11 | Control of Speed Mode 5: FOC Sensorless (IM field oriented sensorless 0
vector control)
6: PM Sensorless (PM field oriented sensorless
vector control)
7: IPM Sensor-less (IPM motor field oriented
sensor-less control)
00-12 | Point-to-Point Position mode 0 Relative posql.on 0
1: Absolute position
0: TQCPG (IM Torque control + Encoder )
00-13 | Torque Mode Control 1: TQCPG (PM Torque control + Encoder) 0
2: TQC Sensorless (IM Sensorless torque control)
00-14 | Reserved
00-15 | Reserved
00-16 | Duty Selection 3: Super Heavy Duty 3
Super Heavy Duty 230V
1-15HP 5~15KHz 8
20-100HP 5~15KHz 6
00-17 | Carrier Frequency
Super Heavy Duty 460V
1-20HP 5~15KHz 8
20-100HP 5~15KHz 6
125-375HP 4~10KHz 5
00-18 | Reserved
Bit 0: Control command by PLC force control
i Bit 1: Frequency command by PLC force control Read
00-19 | PLC Gommand Mask Bit 2: Position command by PLC force control only
Bit 3: Torque command by PLC force control
0: Digital keypad
00-20 Source of Master Frequency 1: RS-485 serial communication 0

Command (AUTO)

2: External analog input (Pr.03-00)

1-3
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: External UP/DOWN terminal

: Pulse input without direction command (Pr.10-16
without direction)

: Pulse input with direction command (Pr.10-16)

: CANopen communication card

: Reserved

: Communication card (no CANopen card)

AW

Source of the Operation Command

: Digital keypad

: External terminals. Keypad STOP disabled.

: RS-485 serial communication. Keypad STOP
disabled.

: CANopen communication card

: Reserved

: Communication card (no CANopen card)

N =0l NO O

~ | 00-22 | Stop Method

: Ramp to stop
: Coast to stop

» | 00-23 | Control of Motor Direction

: Enable forward/reverse
: Reverse disable
: Forward disable

N =20 =200 W

00-24 | Memory of Frequency Command

Read only

Read
only

00-25 | User Defined Characteristics

Bit 0~3: user defined decimal place
0000b: no decimal place
0001b: one decimal place
0010b: two decimal place
0011b: three decimal place
Bit 4~15: user define on unit

000xh:
001xh:
002xh:
003xh:
004xh:
005xh:
006xh:
007xh:
008xh:
009xh:
00AXxh:
00Bxh:
00Cxh:
00Dxh:
00Exh:
00Fxh:
010xh:
011xh:
012xh:
013xh:
014xh:
015xh:
016xh:
017xh:
018xh:
019xh:
01Axh:
01Bxh:
01Cxh:
01Dxh:
01Exh:
01Fxh:
020xh:
021xh:
022xh:
023xh:
024xh:

Hz
rem
%

kg
M/S
kW
HP
PPM
I/ m
kg/s
kg/m
kg/h
Ib/s
Ib/m
Ib/h
ft/s
ft/m
M

ft
degC
degF
mbar
bar
Pa
kPa
mWG
inWG
fftWG
Psi
Atm
L/s
L/m
L/h
m3/s
m3/h
GPM
CFM
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00-26

Max. User Defined Value

0: Disable

0~65535 (when Pr.00-25 set to no decimal place)
0.0~6553.5 (when Pr.00-25 set to 1 decimal place)
0.0~655.35 (when Pr.00-25 set to 2 decimal place)
0.0~65.535 (when Pr.00-25 set to 3 decimal place)

00-27

User Defined Value

Read only

Read
Only

00-28

Reserved

00-29

LOCAL/REMOTE Selection

0: Standard HOA function

: Switching Local/Remote, the drive stops

2: Switching Local/Remote, the drive runs as the
REMOTE setting for frequency and operation
status

3: Switching Local/Remote, the drive runs as the
LOCAL setting for frequency and operation
status

4: Switching Local/Remote, the drive runs as
LOCAL setting when switch to Local and runs as
REMOTE setting when switch to Remote for
frequency and operation status.

—_

00-30

Source of the Master Frequency
Command (HAND)

: Digital keypad

: RS-485 serial communication

: External analog input (Pr.03-00)

: External UP/DOWN terminal

: Pulse input without direction command (Pr.10-16
without direction)

: Pulse input with direction command (Pr.10-16)

: CANopen communication card

: Reserved

: Communication card (no CANopen card)

A WON—=O

0N O

00-31

Source of the Operation Command
(HAND)

o

: Digital keypad

: External terminals. Keypad STOP disabled.

2: RS-485 serial communication. Keypad STOP
disabled.

: CANopen communication card

: Reserved

: Communication card (not include CANopen card)

—_

00-32

Digital Keypad STOP Function

: STOP key disable
: STOP key enable

- oo~ W

00-33

00-39

Reserved

00-40

Homing mode

S| A

|—p Homing mode

Z pulse setting

l—————— & Home limit

Note: Forward run = clockwise (CW)
Reverse run = counterclockwise (CCW)

0: Forward run to home. Set PL forward limit as
check point.

1: Reverse run (CCW) to home. Set NL reverse
limit (CCWL) as check point.

2: Forward run to home. Set ORG: OFF—ON
as check point.

3: Reverse to home. Set ORG: OFF—ON as
check point.

4: Forward run and search for Z-pulse as check
point.

0000
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5: Forward run and search for Z-pulse as check
point.

6: Forward run to home. Set ORG: ON—OFF
as check point.

7: Reverse run to home. Set ORG: ON—OFF
as check point.

8: Define current position as home.

Set X100, 1, 2, 3, 6, 7 first.

Y | O:reverse run to Z pulse
1: continue forward run to Z pulse
2: Ignore Z pulse

When home limit is reached, set X to 2, 3, 4, 5,
6, 7 first.

Z
0: display the error
1: reverse the direction
00-41 | Homing by frequency 1 0.00~600.00Hz 8.00
00-42 | Homing by frequency 2 0.00~600.00Hz 2.00
00-43
~ Reserved
00-47
~ | 00-48 | Display Filter Time (Current) 0.001~65.535 sec 0.100
~ | 00-49 | Display Filter Time (Keypad) 0.001~65.535 sec 0.100
00-50 | Software Version (date) Read only HHHH
00-51
~ Reserved
00-61




01 Basic Parameters

Chapter 11 Summary of Parameter Settings

: . Factory
Pr. Explanation Settings Setting
. 60.00/
01-00 | Max. Operation Frequency 50.00~600.00Hz 50.00
01-01 | Output Frequency of Motor 1 0.00~600.00Hz 65%%%/
01-02 | Output Voltage of Motor 1 230V:0.0V~255.0V 200.0
460V: 0.0V~510.0V 400.0
01-03 | Mid-point Frequency 1 of Motor 1 0.00~600.00Hz 3.00
~ | 01-04 | Mid-point Voltage 1 of Motor 1 230V:0.0V~240.0V 1.0
460V: 0.0V~480.0V 22.0
01-05 | Mid-point Frequency 2 of Motor 1 0.00~600.00Hz 0.50
: . 230V: 0.0V~240.0V 2.0
~ | 01-06 | Mid-point Voltage 2 of Motor 1 460V- 0.0V~480.0V 40
01-07 | Min. Output Frequency of Motor 1 0.00~600.00Hz 0.00
. 230V: 0.0V~240.0V 0.0
» | 01-08 | Min. Output Voltage of Motor 1 460V- 0.0V~480.0V 0.0
01-09 | Start-Up Frequency 0.00~600.00Hz 0.50
» | 01-10 | Output Frequency Upper Limit 0.00~600.00Hz 600.00
» | 01-11 | Output Frequency Lower Limit 0.00~600.00Hz 0
Pr.01-45=0: 0.00~600.00 second 10.00
» | 01-12 | Accel. Time 1 Pr.01-45=1: 0.00~6000.0 second 16 0
AC drive with power greater than 30HP: 60.00/60.0 '
Pr.01-45=0: 0.00~600.00 second 10.00
» | 01-13 | Decel Time 1 Pr.01-45=1: 0.00~6000.0 second 16 0
AC drive with power greater than 30HP: 60.00/60.0 '
Pr.01-45=0: 0.00~600.00 second 10.00
~ | 01-14 | Accel Time 2 Pr.01-45=1: 0.00~6000.0 second 10.0
AC drive with power greater than 30HP: 60.00/60.0 '
Pr.01-45=0: 0.00~600.00 second 10.00
~ | 01-15 | Decel Time 2 Pr.01-45=1: 0.00~6000.0 second 10.0
AC drive with power greater than 30HP: 60.00/60.0 '
Pr.01-45=0: 0.00~600.00 second 10.00
» | 01-16 | Accel Time 3 Pr.01-45=1: 0.00~6000.0 second 16 0
AC drive with power greater than 30HP: 60.00/60.0 )
Pr.01-45=0: 0.00~600.00 second 10.00
X | 01-17 | Decel Time 3 Pr.01-45=1: 0.00~6000.0 second 10.0
AC drive with power greater than 30HP: 60.00/60.0 '
Pr.01-45=0: 0.00~600.00 second 10.00
» | 01-18 | Accel Time 4 Pr.01-45=1: 0.00~6000.0 second 16 0
AC drive with power greater than 30HP: 60.00/60.0 '
Pr.01-45=0: 0.00~600.00 second 10.00
» | 01-19 | Decel Time 4 Pr.01-45=1: 0.00~6000.0 second 16 0
AC drive with power greater than 30HP: 60.00/60.0 '
Pr.01-45=0: 0.00~600.00 second 10.00
~ | 01-20 | JOG Acceleration Time Pr.01-45=1: 0.00~6000.0 second 16 0
AC drive with power greater than 30HP: 60.00/60.0 '
Pr.01-45=0: 0.00~600.00 second 10.00
~ | 01-21 | JOG Deceleration Time Pr.01-45=1: 0.00~6000.0 second 16 0
AC drive with power greater than 30HP: 60.00/60.0 '
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: , Factory
Pr. Explanation Settings Setting
~ | 01-22 | JOG Frequency 0.00~600.00Hz 6.00
| 01-23 | 1st/4th Accel/decel Frequency 0.00~600.00Hz 0.00
: p— Pr.01-45=0: 0.00~25.00 second 0.20
4 1-24 - Accel B T 1
0 S-curve Acceleration Begin Time Pr01-45-1- 0.0~250.0 second 0.2
. - : ; : Pr.01-45=0: 0.00~25.00 second 0.20
» | 01-25 | S-curve Acceleration Arrival Time 2 Pr.01-45-1: 0.0~250.0 second 0.2
- - ; i T Pr.01-45=0: 0.00~25.00 second 0.20
~ | 01-26 | S-curve Deceleration Begin Time 1 Pr01-45-1+ 0. 0~250.0 second 0.2
- , - Pr.01-45=0: 0.00~25.00 second 0.20
» | 01-27 | S- Decel A | Time 2
0 S-curve Deceleration Arrival Time Pr.01-45-1- 0.0~250.0 second 0.2
01-28 | Skip Frequency 1 (upper limit) 0.00~600.00Hz 0.00
01-29 | Skip Frequency 1 (lower limit) 0.00~600.00Hz 0.00
01-30 | Skip Frequency 2 (upper limit) 0.00~600.00Hz 0.00
01-31 | Skip Frequency 2 (lower limit) 0.00~600.00Hz 0.00
01-32 | Skip Frequency 3 (upper limit) 0.00~600.00Hz 0.00
01-33 | Skip Frequency 3 (lower limit) 0.00~600.00Hz 0.00
0: Output waiting
01-34 | Zero-speed Mode 1: Zero-speed operation 0
2: Fmin (Refer to Pr.01-07, 01-41)
60.00/
01-35 | Output Frequency of Motor 2 0.00~600.00Hz 50.00
) 230V: 0.0V~255.0V 200.0
01-36 | Output Voltage of Motor 2 460V- 0.0V~510.0V 400.0
01-37 | Mid-point Frequency 1 of Motor 2 0.00~600.00Hz 3.00
- id-poi 230V: 0.0V~240.0V 11.0
~ | 01-38 | Mid-point Voltage 1 of Motor 2 460V- 0.0V~480 0V 290
01-39 | Mid-point Frequency 2 of Motor 2 0.00~600.00Hz 0.50
- id-poi 230V: 0.0V~240.0V 2.0
~ | 01-40 | Mid-point Voltage 2 of Motor 2 460V- 0.0V~480 0V 4.0
01-41 | Min. Output Frequency of Motor 2 0.00~600.00Hz 0.00
; 230V: 0.0V~240.0V 0.0
» | 01-42 | Min. Vol fM 2
0 in. Output Voltage of Motor 460V- 0.0V~480.0V 0.0
0: V/f curve determined by Pr.01-00~01-08
01-43 | V/f Curve Selection 1: Curve to the power of 1.5 0
2: Curve to the power of 2
0: Linear accel. /decel.
1: Auto accel.; linear decel.
~ | 01.44 | Optimal Acceleration/Deceleration 2: Linear accel.; auto decel. 0
Setting 3: Auto accel./decel.
4: Linear, stall prevention by auto accel./decel. (limit
by Pr.01-12~01-21)
Time Unit for Accel. /Decel. and S 0: Unit: 0.01 sec
01-45 : 0
Curve 1: Unit: 0.1sec
: ) Pr. 01-45=0: 0.00~600.00 sec
01-46 | CANopen Quick Stop Time Pr. 01-45-1- 0.0~6000.0 SEG 1.00
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02 Digital Input/Output Parameters

card (MI15)

14: Switch between motor 1 and motor 2

15: Operation speed command from AVI

16: Operation speed command from ACI

17: Operation speed command from AUI

18: Emergency stop (Pr.07-20)

19: Digital up command

20: Digital down command

21: PID function disabled

22: Clear counter

23: Input the counter value (MI6)

24: FWD JOG command

25: REV JOG command

26: TQC/FOCmodel selection

27: ASR1/ASR2 selection

28: Emergency stop (EF1)

29: Signal confirmation for Y-connection

30: Signal confirmation for A-connection

31: High torque bias (Pr.11-30)

32: Middle torque bias (Pr.11-31)

33: Low torque bias (Pr.11-32)

34: Switch between multi-step position and
multi-speed control

35: Enable single point position control

36: Enable multi-step position learning function (valid
at stop)

37: Full position control pulse command input enable

38: Disable EEPROM write function

, : Factory
Pr. Explanation Settings Setting
0: 2-wire mode, power on for operation control
02-00 | 2-wire/3-wire Operation Control | 1: 2-wire mode 2, power on for operation control 0
2: 3-wire, power on for operation control

02-01 ?AI\/L|J||1tI)-funCtlon Input Command 1 0: No function 1
Multi-function Input Command 2 | 1: Multi-step speed command 1/multi-step position

02-02 2
(M12) command 1

02-03 Multi-function Input Command 3 | 2: Multi-step speed command 2/multi-step position 3
(MI3) command 2

02-04 Multi-function Input Command 4 | 3: Multi-step speed command 3/multi-step position 4
(M14) command 3

02-05 Multi-function Input Command 5 | 4: Multi-step speed command 4/multi-step position 0
(MI15) command 4

02-06 I(\/Ilvﬂlg)-functlon Input Command 6 5: Reset 0

02-07 I(\/IN“I;i)-function Input Command 7 6: JOG command (By KPC-CCO01 or external control ) 0

02-08 I(\/I'Vﬂlz’;l)-functlon Input Command 8 7: Acceleration/deceleration speed inhibit 0

02-26 | Input terminal of /O 8: The 1%, 2™ acceleration/deceleration time selection 0
extension card (MI10)

02-27 Input terminal of I/O extension 9: The 3", 4™ acceleration/deceleration time selection 0
card (MI11)
Input terminal of 1/0 extension ] i

02-28 | 1 (MI12) 10: EF Input (Pr.07-20) 0
Input terminal of /O extension . .

02-29 card (MI13) 11: B.B input from external (Base Block) 0
Input terminal of /O extension )

02-30 card (MI14) 12: Output stop 0

02-31 | Input terminal of I/O extension 13: Cancel the setting of optimal accel. /decel. time 0
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, : Factory
Pr. Explanation Settings Setting
39: Torque command direction
40: Force coast to stop
41: HAND switch
42: AUTO switch
43: Enable resolution selection (Pr.02-48)
44: Reversed direction homing
45: Forward direction homing
46: Homing (ORG)
47: Homing function enable
48: Mechanical gear ratio switch
49: Drive enable
50: Master dEb action input
51: Selection for PLC mode bit0
52: Selection for PLC mode bit1
53: Trigger CANopen quick stop
54: Reserved
55: Brake release
56: Local/Remote Selection
57~70: Reserved
0: up/down by the accel. /decel. time
N -
0209 | UP/DOWN key mode 1: up/down constant speed (Pr.02-10) 0
Constant speed. The Accel.
~ | 02-10 | /Decel. Speed of the UP/DOWN | 0.01~1.00Hz/ms 0.01
Key
~ | 02-11 | Digital Input Response Time 0.000~30.000 second 0.005
~ | 02-12 | Digital Input Mode Selection 0000h~FFFFh (0: N.O.; 1: N.C.) 0000
# | 02-13 | Multi-function Output 1 RY1 0: No function 11
~ | 02-14 | Multi-function Output 2 RY2 1: Operation Indication 1
~ | 02-16 | Multi-function Output 3 (MO1) 2: Operation speed attained 0
~ | 02-17 | Multi-function Output 4 (MO2) 3: Desired frequency attained 1 (Pr.02-22) 66
Output terminal of the 1/0O . . . )
» | 02-36 extension card (MO10) 4: Desired frequency attained 2 (Pr.02-24) 0
Output Terminal of 1/0O Extension .
~ | 02-37 Card (MO11) 5: Zero speed (Frequency command) 0
Output Terminal of /0O Extension . .
~ | 02-38 Card (MO12) 6: Zero speed, include STOP(Frequency command) 0
Output Terminal of 1/0O Extension . ARAOA.
» | 02-39 Card (MO13) 7: Over torque 1(Pr.06-06~06-08) 0
Output Terminal of 1/0O Extension . NO~NA.
» | 02-40 Card (MO14) 8: Over torque 2(Pr.06-09~06-11) 0
Output Terminal of 1/0O Extension A
» | 02-41 Card (MO15) 9: Drive is ready 0
Output Terminal of 1/0O Extension . . i
» | 02-42 Card (MO16) 10: Low voltage warning (LV) (Pr.06-00) 0
Output Terminal of 1/0O Extension . L
~ | 02-43 Card (MO17) 11: Malfunction indication 0
Output Terminal of 1/0O Extension . . i
» | 02-44 Card (MO18) 12: Mechanical brake release(Pr.02-32) 0
Output Terminal of /0O Extension . . i
» | 02-45 Card (MO19) 13: Overheat warning (Pr.06-15) 0
Output Terminal of /0O Extension . . o i
» | 02-46 Card (MO20) 14: Software brake signal indication(Pr.07-00) 0
15: PID feedback error
16: Slip error (0SL)

11-10
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Factory

Pr. Explanation Settings Setting

17: Terminal count value attained, does not return to 0
(Pr.02-20)

18: Preliminary count value attained, returns to 0
(Pr.02-19)

19: Base Block

20: Warning output

21: Over voltage warning

22: Over-current stall prevention warning

23: Over-voltage stall prevention warning

24: Operation mode indication

25: Forward command

26: Reverse command

27: Output when current >= Pr.02-33 (>= 02-33)

28: Output when current <=Pr.02-33(<= 02-33)

29: Output when frequency >= Pr.02-34 (>= 02-34)

30: Output when frequency <= Pr.02-34 (<= 02-34)

31: Y-connection for the motor coil

32: A-connection for the motor coil

33: Zero speed (actual output frequency)

34: Zero speed include stop(actual output frequency)

35: Error output selection 1(Pr.06-23)

36: Error output selection 2(Pr.06-24)

37: Error output selection 3(Pr.06-25)

38: Error output selection 4(Pr.06-26)

39: Position attained (Pr.10-19)

40: Speed attained (including Stop)

41: Multi-position attained

42: Crane function

43: Actual motor speed slower than Pr.02-47

44: Low current output (use with Pr.06-71~06-73)

45: UVW Output Electromagnetic valve Switch

46: Master dEb warning output

47: Closed brake output

48: Reserved

49: Homing action complete

50: Output for CANopen control

51: Output for communication card

52: Output for RS485

53~62: Reserved

63: Advance Crane Output

64~65: Reserved

66: SO N.O. output

67: Analog signal level achieved

68: SO N.C. output

02-18 | Multi-function output direction 0000h~FFFFh (0: N.O.; 1: N.C.) 0000

Terminal counting value attained

02-19 (returns to 0)

0~65500 0

Preliminary counting value

02-20 | attained (not return to 0)

0~65500 0

02-21 | Digital Output Gain (DFM) 1~166 1

02-22 | Desired Frequency Attained 1 0.00~600.00Hz 60.00/

50.00
02-23 The Width of the Desired 0.00~600.00Hz 2.00

Frequency Attained 1
02-24 | Desired Frequency Attained 2 0.00~600.00Hz 60.00/

X X X X X X o X

50.00
The Width of the Desired

02-25 Frequency Attained 2 0.00~600.00Hz 2.00

02-32 | Brake Delay Time 0.000~65.000 sec. 0.000

1-11
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X

X X XX

, : Factory
Pr. Explanation Settings Setting
02-33 | Current Detect 0~100% 0
02-34 | Speed Area Set 0.00~600.00Hz ( Motor speed when using PG Card) 3.00
External Operation Control .
02-35 | Selection after Reset and 0: D|§able , _ 0
Activate 1: Drive runs if run command exists after reset
02-47 | Zero-speed Level of Motor 0~65535 rpm 0
i Max. Frequency of Resolution
02-48 | g i 0.01~600.00Hz 60.00
Switch the delay time of Max.
02-49 output frequency 0.000~65.000 sec. 0.000
02-50 Statu§ of Multi-function Input Monitor the status of multi-function input terminals Read
Terminal only
02-51 Status of Multi-function Output Monitor the status of multi-function output terminals Read
Terminal only
i Display External Output terminal . . . Read
02-52 occupied by PLC Monitor the status of PLC input terminals only
i Display Analog Input Terminal . . Read
02-53 occupied by PLC Monitor the status of PLC output terminals only
Display the Frequency Read
02-54 | Command Executed by External | Read only onl
Terminal y
02-55 | Reserved
0.000
02-56 | Release Brake Check 0.000~65.000 sec sec
02-57 | FWD Brake Current 0~100% 0
02-58 | FWD Brake Frequency 0.00~600.00Hz 0.00
02-59 | REV Release Current 0~100% 0
02-60 | REV Brake Current 0~100% 0
02-61 | REV Release Frequency 0.00~600.00Hz 0.00
02-62 | REV Brake Frequency 0.00~600.00Hz 0.00
02-63 | Speed Area Band (P02-34) 0.00~600.00Hz 0.00
0: Disable
02-64 | LLACC Mode 0
1: Enable
02-65 | LLACC Active Frequency 0.00~600.00Hz 0.00
02-66 | LLACC FWD Active Current 0~100% 0
02-67 | LLACC REV Active Current 0~100% 0
02-68 | LLACC Delay Time 0.000~65.000 sec 0.000
02-69 | LLACC Target Frequency 0.00~01-00 Hz 0.00H
0: No 10 Card
1: EMC-BPSO01 Card
2: No 10 Card
3: No 10 Card
02-70 | IO Card Type 0
4: EMC-D611A Card
5: EMC-D42A Card
6: EMC-R6AA Card
7: No 10 Card

1-12




Chapter 11 Summary of Parameter Settings

03 Analog Input/Output Parameters

X X X X X X

X

X X X X X X X X

: . Factory
Pr. Explanation Settings Setting
03-00 | Analog Input Selection (AVI) 0: No function 1
i . 1: Frequency command (speed limit under torque
03-01 | Analog Input Selection (ACI) control mode) 0
03-02 | Analog Input Selection (AUI) 2: Torque command (torque limit under speed mode) 0
3: Torque compensation command
4: PID target value
5: PID feedback signal
6: PTC thermistor input value
7: Positive torque limit
8: Negative torque limit
9: Regenerative torque limit
10: Positive/negative torque limit
11: PT100 thermistor input value
12: Reserved
13: PID Offset (%) (h.)
14~17: Reserved
03-03 | Analog Input Bias (AVI) -100.0~100.0% 0
03-04 | Analog Input Bias (ACI) -100.0~100.0% 0
i Analog Positive Voltage Input N o
03-05 Bias (AUI) -100.0~100.0% 0
03-06 | Reserved
03-07 Positive/negative Bias Mode 0: No bias
(AVI_)_ . : 1: Lower than or equal to bias
03-08 | Fositive/negative Bias Mode 2: Greater than or equal to bias 0
(ACI) 3: The absolute value of the bias voltage while serving
03-09 Positive/negative Bias Mode as the center
(AUI) 4: Serve bias as the center
0: Negative frequency is not valid. Forward and
reverse run is controlled by digital keypad or
Analog Frequency Command external terminal.
03-10 grreq y 1: Negative frequency is valid. Positive frequency = 0
for Reverse Run : d
forward run; negative frequency = reverse run.
Direction can not be switched by digital keypad or
external terminal control.
03-11 | Analog Input Gain (AVI) -500.0~500.0% 100.0
03-12 | Analog Input Gain (ACI) -500.0~500.0% 100.0
03-13 | Analog Positive Input Gain (AUl) | -500.0~500.0% 100.0
03-14 C{‘S:g’g Negative Input Gain -500.0~500.0% 100.0
03-15 | Analog Input Filter Time (AVI) 0.00~20.00 sec. 0.01
03-16 | Analog Input Filter Time (ACI) 0.00~20.00 sec. 0.01
03-17 | Analog Input Filter Time (AUI) 0.00~20.00 sec. 0.01
03.1 | Addition Function of the Analog | O: Disable (AVI, ACI, AUI) 0

Input

1: Enable

11-13
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» | 03-19 | ACI Signal Loss

0: Disable

1: Continue operation at the last frequency
2: Decelerate to OHz

3: Stop immediately and display ACE

» | 03-20 | Multi-function Output 1 (AFM1)

0: Output frequency (Hz)

~ | 03-23 | Multi-function Output 2 (AFM2)

: Frequency command (Hz)

: Motor speed (Hz)

: Output current (rms)

: Output voltage

: Power factor

: Power

1
2
3
4
5: DC Bus voltage
6
7
8

: Output torque

12: Ig current

13: Iq feedback value

14: Id current

15: Id feedback value

16: Vg-axis voltage

17: Vd-axis voltage

18: Torque command

19: PG2 frequency command

20: CANopen analog output

21: RS485 analog output

22: Communication card analog output

23: Constant voltage/current output

» | 03-21 | Gain of Analog Output 1 (AFM1)

0~500.0%

100.0

Analog Output 1 when in REV

71 0322 | birection (AFM1)

0: Absolute output voltage
1: Reverse output 0V; Positive output 0-10V
2: Reverse output 5-0V; Positive output 5-10V

~ | 03-24 | Gain of Analog Output 2 (AFM2)

0~500.0%

100.0

Analog Output 2 when in REV

71 0325 | pirection (AFM2)

0: Absolute output voltage

1: Output OV in REV direction; output 0-10V in FWD
direction

2: Output 5-0V in REV direction; output 5-10V in FWD
direction

» | 03-26 | Reserved

~ | 03-27 | AFM2 Output Bias

-100.00~100.00%

0.00

~ | 03-28 | AVI Selection

0: 0-10V
1: 0-20mA
2:4-20mA

~ | 03-29 | ACI Selection

0: 4-20mA
1:0-10V
2: 0-20mA

» | 03-30 | Status of PLC Output Terminal

Monitor the status of PLC output terminals

Read
only

03-31 | AFM2 0-20mA Output Selection

0: 0-20mA Output
1: 4-20mA Output

03-32 | AFM1 DC output setting level

0.00~100.00%

0.00

03-33 | AFM2 DC Output Setting Level

0.00~100.00%

0.00

03-34 | Reserved
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03-35 | AFM1 filter output time 0.00 ~ 20.00 Seconds 0.01
03-36 | AFM2 filter output time 0.00 ~ 20.00 Seconds 0.01
03-37
~ Reserved
03-43
0: AVI
03-44 | MO by Al level 1: ACI 0
2: AUI
03-45 | Al Upper level -100% ~ +100% 50%
03-46 | Al Lower level -100% ~ +100% 10%
03-47
~ Reserved
03-49
0: Regular Curve
1: 3 point curve of AVI
2: 3 point curve of ACI
. 3: 3 point curve of AVI & ACI
03-50 | Analog Input Curve Selection 4: 3 point curve of AUI 0
5: 3 point curve of AVI & AUI
6: 3 point curve of ACI & AUI
7: 3 point curve of AVl & ACI & AUI
03-51 | AVI Low Point Pr.03-28=0, 0.00~10.00V 0.00
Pr.03-28#0, 0.00~20.00mA
03-52 | AVI Proportional Low Point 0.00~100.00% 0.00
03-53 | AVI Mid Point Pr.03-28=0, 0.00~10.00V 5.00
Pr.03-28#0, 0.00~20.00mA
03-54 | AVI Proportional Mid Point 0.00~100.00% 50.00
03-55 | AVI High Point Pr.03-28=0, 0.00~10.00V 10.00
Pr.03-28#0, 0.00~20.00mA
03-56 | AVI Proportional High Point 0.00~100.00% 100.00
03-57 | ACI Low Point Pr.03-29~1, 0.00~10.00V 4.00
Pr.03-29#1, 0.00~20.00mA
03-58 | ACI Proportional Low Point 0.00~100.00% 0.00
03-59 | ACI Mid Point Pr.03-29~1, 0.00~10.00V 12.00
Pr.03-29#1, 0.00~20.00mA
03-60 | ACI Proportional Mid Point 0.00~100.00% 50.00
03-61 | ACI High Point Pr.03-29~1, 0.00~10.00V 20.00
Pr.03-29#1, 0.00~20.00mA
03-62 | ACI Proportional High Point 0.00~100.00% 100.00
03-63 | Positive AUl Voltage Low Point 0.00~10.00V 0.00
Positive AUI Voltage 5 o
03-64 Proportional Low Point 0.00~100.00% 0.00
03-65 | Positive AUl Voltage Mid Point 0.00~10.00V 5.00
Positive AUI Voltage 5 o
03-66 Proportional Mid Point 0.00~100.00% 50.00
03-67 | Positive AUI Voltage High Point | 0.00~10.00V 10.00
Positive AUI Voltage 5 o
03-68 Proportional High Point 0.00~100.00% 100.00
03-69 | Negative AUI Voltage Low Point | 0.00~ -10.00V 0.00
i Negative AUI Voltage . o
03-70 Proportional Low Point 0.00~-100.00% 0.00
03-71 | Negative AUI Voltage Mid Point | 0.00~ -10.00V -5.00
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i Negative AUl Voltage o o )
03-72 Proportional Mid Point 0.00~ -100.00% 50.00
03-73 | Negative AUI Voltage High Point | 0.00~ -10.00V -10.00

i Negative AUl Voltage o o )

03-74 Proportional High Point 0.00~ -100.00% 100.00
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04 Multi-step Speed Parameters

X X X X X X X X X X X X X X X

Chapter 11 Summary of Parameter Settings

Pr. Explanation Settings ';aeﬁﬁ] rg
04-00 | 1st Step Speed Frequency 0.00~600.00Hz 0
04-01 | 2nd Step Speed Frequency 0.00~600.00Hz 0
04-02 | 3rd Step Speed Frequency 0.00~600.00Hz 0
04-03 | 4th Step Speed Frequency 0.00~600.00Hz 0
04-04 | 5th Step Speed Frequency 0.00~600.00Hz 0
04-05 | 6th Step Speed Frequency 0.00~600.00Hz 0
04-06 | 7th Step Speed Frequency 0.00~600.00Hz 0
04-07 | 8th Step Speed Frequency 0.00~600.00Hz 0
04-08 | 9th Step Speed Frequency 0.00~600.00Hz 0
04-09 | 10th Step Speed Frequency 0.00~600.00Hz 0
04-10 | 11th Step Speed Frequency 0.00~600.00Hz 0
04-11 | 12th Step Speed Frequency 0.00~600.00Hz 0
04-12 | 13th Step Speed Frequency 0.00~600.00Hz 0
04-13 | 14th Step Speed Frequency 0.00~600.00Hz 0
04-14 | 15th Step Speed Frequency 0.00~600.00Hz 0
04-15 | Position command 1 (revolution) | -30000~30000 0
04-16 | Position command 1 (pulse) -32767~32767 0
04-17 | Position command 2 (revolution) | -30000~30000 0
04-18 | Position command 2 (pulse) -32767~32767 0
04-19 | Position command 3 (revolution) | -30000~30000 0
04-20 | Position command 3 (pulse) -32767~32767 0
04-21 | Position command 4 (revolution) | -30000~30000 0
04-22 | Position command 4 (pulse) -32767~32767 0
04-23 | Position command 5 (revolution) | -30000~30000 0
04-24 | Position command 5 (pulse) -32767~32767 0
04-25 | Position command 6 (revolution) | -30000~30000 0
04-26 | Position command 6 (pulse) -32767~32767 0
04-27 | Position command 7 (revolution) | -30000~30000 0
04-28 | Position command 7 (pulse) -32767~32767 0
04-29 | Position command 8 (revolution) | -30000~30000 0
04-30 | Position command 8 (pulse) -32767~32767 0
04-31 | Position command 9 (revolution) | -30000~30000 0
04-32 | Position command 9 (pulse) -32767~32767 0
04-33 (F;gjgilﬂ;‘i;?)mma”d 10 -30000~30000 0
04-34 | Position command 10 (pulse) -32767~32767 0
04-35 (F;gjgilﬂ;‘i;?)mma”d 1 -30000~30000 0
04-36 | Position command 11 (pulse) -32767~32767 0
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04-37 (Prgigilﬂ;‘i;rf’)mma”d 12 -30000~30000 0
» | 04-38 | Position command 12 (pulse) -32767~32767 0

04-39 (Prgigilﬂ;‘i;rf’)mma”d 13 -30000~30000 0
» | 04-40 | Position command 13 (pulse) -32767~32767 0

04-41 (Prgigilﬂ;‘i;rf’)mma”d 14 -30000~30000 0
» | 04-42 | Position command 14 (pulse) -32767~32767 0

04-43 (Prgigilﬂ;‘i;rf’)mma”d 15 -30000~30000 0
» | 04-44 | Position command 15 (pulse) -32767~32767 0

04-45

~ Reserved

04-49
» | 0450 | PLC Buffer 0 0~65535 0
~ | 0451 | PLC Buffer 1 0~65535 0
~ | 0452 | PLC Buffer 2 0~65535 0
~ | 04-53 | PLC Buffer 3 0~65535 0
~ | 04-54 | PLC Buffer 4 0~65535 0
~ | 04-55 | PLC Buffer 5 0~65535 0
~ | 04-56 | PLC Buffer 6 0~65535 0
» | 0457 | PLC Buffer 7 0~65535 0
» | 04-58 | PLC Buffer 8 0~65535 0
» | 0459 | PLC Buffer 9 0~65535 0
» | 04-60 | PLC Buffer 10 0~65535 0
~ | 0461 | PLC Buffer 11 0~65535 0
~ | 0462 | PLC Buffer 12 0~65535 0
» | 04-63 | PLC Buffer 13 0~65535 0
~ | 04-64 | PLC Buffer 14 0~65535 0
~ | 04-65 | PLC Buffer 15 0~65535 0
~ | 04-66 | PLC Buffer 16 0~65535 0
~ | 04-67 | PLC Buffer 17 0~65535 0
~ | 04-68 | PLC Buffer 18 0~65535 0
# | 0469 | PLC Buffer 19 0~65535 0
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05 Motor Parameters

Chapter 11 Summary of Parameter Settings

: : Factory
Pr. Explanation Settings Setting
0: No function
1: Rolling test for induction motor(IM) (Rs, Rr, Lm, Lx,
no-load current)
2: Static test for induction motor(IM)
. 3: No function
05-00 | Motor Auto Tuning 4: Rolling test for PM motor magnetic pole 0
5: Rolling test for PM motor
6: Rolling test for IM motor flux curve
12: FOC Sensorless inertia estimation
13: High frequency and blocked rotor test for PM motor
05-01 | [ulload Current of Induction 10~120% of drive’s rated current #HH#
Motor 1(A)
~ | 05-02 | Rated Power of Induction Motor | _gg5 351y 4 44
1(kW)
Rated Speed of Induction Motor | 0~65535
» | 05-03 1710
1 (rpm) 1710(60Hz 4poles) ; 1410(50Hz 4 poles)
05-04 I1=’ole Number of Induction Motor 2~20 4
No-load Current of Induction :
- 0~ Pr.05-01 f
05-05 Motor 1 (A) r actory setting # .4
05-06 StatorlReS|stance (Rs) of 0~65.5350, 4 #as
Induction Motor 1
05-07 | Rotor Resistance (Rr) of 0~65.535Q -
Induction Motor 1
05-08 Magngtamg Inductance (Lm) of 0~6553.5mH 44
Induction Motor 1
05-09 Statorllnductance (Lx) of 0~6553.5mH 44
Induction Motor 1
05-10
~ Reserved
05-12
Full-load Current of Induction <1500
05-13 Motor 2 (A) 10~120% # 4
¥ | 05-14 Rated Power of Induction Motor 0~655.35kW 4 4
2 (kW)
Rated Speed of Induction Motor | 0~65535
~ | 05-1 171
05151 5 (rpm) 1710(60Hz 4 poles) ; 1410(50Hz 4 poles) 0
05-16 ;ole Number of Induction Motor 2~20 4
No-load Current of Induction - ) .
05-17 Motor 2 (A) 0~ Pr.05-01 factory setting # .4t
05-18 Stator.ReS|stance (Rs) of 0~65.5350, 4 #as
Induction Motor 2
05-1g | Rotor Resistance (Rr) of 0~65.535Q -
Induction Motor 2
05-20 Magngtizing Inductance (Lm) of | 4 6553 5mH 44
Induction Motor 2
Stator Inductance (Lx) of -
0521 | |nduction Motor 2 0~6553.5mH i
| 05-22 | Induction Motor 1/ 2 Selection 1-motor 1 1
2: motor 2
Frequency for
~ | 05-23 | Y-connection//\-connection 0.00~600.00Hz 60.00
Switch of Induction Motor
i Y-connection//\-connection 0: Disable
| 05-24 Switch of Induction Motor 1: Enable 0
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Delay Time for
~ | 05-25 | Y-connection//\-connection 0.000~60.000 sec. 0.200

Switch of Induction Motor
Accumulative Watt-second of

05-26 | Motor in Low Word (W-sec) Read only i
Accumulative Watt-second of

05-27 1 Motor in High Word (W-sec) Read only #
Accumulative Watt-hour of Motor

05-28 (W-Hour) Read only #.#
Accumulative Watt-hour of Motor

0529 | in Low Word (KW-Hour) Read only i
Accumulative Watt-hour of Motor

05-30 1 i High Word (KW-Hour) Read only #
Accumulative Motor Operation

05-31 | Time (Min) 00~1439 0
Accumulative Motor Operation

0532 | 1o (day) 00~65535 0

. 0: Induction Motor

05-33 | Induction Motor and Permanent | . peanent Magnet Motor 0
Magnet Motor Selection > IPM

05.34 | Full-load current of Permanent 0.00~655.35Amps 0.00
Magnet Motor
Rated Power of Permanent

05-35 Magnet Motor 0.00~655.35kW 0.00
Rated speed of Permanent 5

05-36 Magnet Motor 0~65535rpm 2000
Pole number of Permanent

05-37 Magnet Motor 0~65535 10

05-38 IMnertla of Permanent Magnet 0.0~6553.5 kg.cm? 0.0

otor

05-39 | Stator Resistance of PM Motor 0.000~65.535Q 0.000

05-40 | Permanent Magnet Motor Ld 0.00~655.35mH 0.000

05-41 | Permanent Magnet Motor Lqg 0.00~655.35mH 0.000

05-42 | PG Offset angle of PM Motor 0.0~360.0° 0.0

05-43 | Ke parameter of PM Motor 0~65535 (Unit: V/1000rpm) 0
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06 Protection Parameters

Chapter 11 Summary of Parameter Settings

: . Factory
Pr. Explanation Settings Setting
230V:
Frame A to D: 150.0~220.0Vdc ;gg-g
~ | 06-00 | Low Voltage Level 460VF.rame E and frames above E: 190.0~220.0V '
Frame Ato D: 300.0~440.0Vdc 360.0
Frame E and frames above E: 380.0~440.0V 400.0
0: Disabled
~ | 06-01 | Over-voltage Stall Prevention 230V: 0.0~450.0Vdc 380.0
460V: 0.0~900.0Vdc 760.0
Selection for Over-voltage Stall 0: Traditional over-voltage stall prevention
» | 06-02 . : . 0
Prevention 1: Smart over-voltage prevention
i Over-current Stall Prevention Supper Heavy Duty: 0~180%(100%: drive’s rated
~ | 06-03 . . 150
during Acceleration current)
i Over-current Stall Prevention Super Heavy Duty: 0~200%(100%: drive’s rated 120
» | 06-04 . ;
during Operation current) 150
0: by current accel/decel time
1: he 1 I | i
Accel. /Decel. Time Selection of 2 g :h: 2itclaggcee/ljj§ecfelnt?r]nee
~ | 06-05 | Stall Prevention at Constant 3 by the 3rd accel/decel time 0
Speed 4: by the 4th accel/decel time
5: by auto accel/decel
0: No function
1: Over-torque detection during constant speed
operation, continue to operate after detection
Over-torque Detection Selection 2: Ove_r-torque detectipn during const.ant speed
~ | 06-06 operation, stop operation after detection 0
(OT1) . . : )
3: Over-torque detection during operation, continue to
operate after detection
4: Over-torque detection during operation, stop
operation after detection
Over-t Detection Level
~ | 06-07 (C;/'?:) orque Lietection Leve 10~250% (100%: drive’s rated current) 120
¥ | 06-08 Over-torque Detection Time 0.0~60.0 sec. 01
(OT1)
0: No function
1: Over-torque detection during constant speed
operation, continue to operate after detection
Over-torque Detection Selection 2: Over-torque detection during constant speed
» | 06-09 (OT2) 9 operation, stop operation after detection 0
3: Over-torque detection during operation, continue to
operation after detection
4: Over-torque detection during operation, stop
operation after detection
» | 06-10 (%/_?g)torque Detection Level 10~250% (100%: drive’s rated current) 120
Over-torque Detection Time
~ | 06-12 | Current Limit 0~250% (100%: drive’s rated current ) 150
. 0: Inverter motor
Electronic Thermal Relay :
7| 0813 | gglection (Motor 1) 1: Standard motor 2
2: Disable
Electronic Thermal Characteristic
~ | 06-14 for Motor 1 30.0~600.0 sec. 60.0
~ | 06-15 Uveat Sink Over-heat (OH) 0.0~110.0C 85.0
arning
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Pr. Explanation Settings ';i(t::% g
» | 06-16 | Stall Prevention Limit Level 0~100% (Pr.06-03, Pr.06-04) 50
06-17 | Present Fault Record 0: No fault record 0
06-18 giig?g Most Recent Fault 1: Over-current during acceleration (ocA) 0
06-19 | Third Most Recent Fault Record : Over-current during deceleration (ocd) 0
06-20 | Fourth Most Recent Fault Record | 3: Over-current during constant speed(ocn) 0
06-21 | Fifth Most Recent Fault Record : Ground fault (GFF) 0
06-22 | Sixth Most Recent Fault Record : IGBT short-circuit (occ) 0

: Over-current at stop (ocS)

: Over-voltage during acceleration (ovA)

: Over-voltage during deceleration (ovd)

: Over-voltage during constant speed (ovn)

: Over-voltage at stop (ovS)

: Low-voltage during acceleration (LvA)

: Low-voltage during deceleration (Lvd)

: Low-voltage during constant speed (Lvn)

: Stop mid-low voltage (LvS)

: Phase loss protection (OrP)

: IGBT over-heat (oH1)

: Capacitance over-heat (0H2)

:tH10 (TH1 open: IGBT over-heat
protection error)

19:

tH20 (TH2 open: capacitance over-heat
protection error)

20:

Reserved

21:

Drive over-load (oL)

22:

Electronics thermal relay 1 (EoL1)

23:

Electronics thermal relay 2 (EoL2)

24

Motor overheat (oH3) (PTC)

25:

Reserved

26:

Over-torque 1 (ot1)

27:

Over-torque 2 (0t2)

28:

Low current (uC)

29:

Home limit error (LMIT)

30:

Memory write-in error (cF1)

31:

Memory read-out error (cF2)

32:

Reserved

33:

U-phase current detection error (cd1)

34

V-phase current detection error (cd2)

35:

W-phase current detection error (cd3)

36:

Clamp current detection error (HdO)

37:

Over-current detection error (Hd1)

38:

Over-voltage detection error (Hd2)

39:

Ground current detection error (Hd3)

40:

Auto tuning error (AUE)

41:

PID feedback loss (AFE)

42:

PG feedback error (PGF1)

43:

PG feedback loss (PGF2)

44

PG feedback stall (PGF3)

45:

PG slip error (PGF4)

46:

PG ref loss (PGr1)

47:

PG ref loss (PGr2)

48

: Analog current input loss (ACE)

49

: External fault input (EF)

50

: Emergency stop (EF1)

51

: External Base Block (bb)

52

: Password error (PcodE)
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Pr.

Explanation

Settings

Factory
Setting

53: Reserved

54: Communication error (CE1

(
55: Communication error (CE2
56: Communication error (CE3

)
)
)
)

57: Communication error (CE4

58: Communication Time-out (CE10)

59: PU Time-out (CP10)

60: Brake transistor error (bF)

61: Y-connection//\ -connection switch error (ydc)

62: Decel. Energy Backup Error (dEb)

63: Slip error (oSL)

64: Electromagnet switch error (ryF)

65 : PG Card Error (PGF5)

66~67: Reserved

68: Sensorless estimated speed has wrong direction

69: Sensorless estimated speed is over-speed

70: Sensorless estimated speed deviated

71: Reserved

72: STO loss 1

73: External safety gate S1

74~75: Reserved

76: STO

77: STO loss 2

78: STO loss 3

79: U phase over current (Uocc)

80: V phase over current (Vocc)

81: W phase over current (Wocc)

82: U phase output phase loss (OPHL)

83: V phase output phase loss (OPHL)

84: W phase output phase loss (OPHL)

85: PG-02U ABZ hardware disconnection

86: PG-02U UVW hardware disconnection

87~89: Reserved

90: Inner PLC function is forced to stop

100: Reserved

101: CANopen software disconnect1 (CGdE)

102: CAN open software disconnect2 (CHbE)

103: CANopen synchronous error (CSYE)

104: CANopen hardware disconnect (CbFE)

105: CANopen index setting error (CIdE)

106: CANopen slave station number setting error
(CAdE)

107: CANopen index setting exceed limit (CFrE)

111: Internal communication overtime error(InrCOM)

06-23

Fault Output Option 1

0~65535(refer to bit table for fault code)

06-24

Fault Output Option 2

0~65535(refer to bit table for fault code

06-25

Fault Output Option 3

06-26

Fault Output Option 4

( )
0~65535(refer to bit table for fault code)
0~65535(refer to bit table for fault code)

[N el NN Ne)

06-27

Electronic Thermal Relay
Selection 2 (Motor 2)

0: Inverter motor
1: Standard motor
2: Disable

06-28

Electronic Thermal Characteristic
for Motor 2

30.0~600.0 sec

60.0

06-29

PTC Detection Selection

0: Warn and keep operation
1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning
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: , Factory
Pr. Explanation Settings Setting
06-30 | PTC Level 0.0~100.0% 50.0
Frequency Command for Read
06-31 | \Mtalfunction 0.00~655.35 Hz only
06-32 | Output Frequency at Malfunction | 0.00~655.35 Hz '?)ilaf
06-33 | Output Voltage at Malfunction 0.0~6553.5 V F;i?f
06-34 | DC Voltage at Malfunction 0.0~6553.5 V F;i?f
06-35 | Output Current at Malfunction 0.00~655.35 Amp F;i?f
06-36 | IGBT Temperature at Malfunction | 0.0~6553.5 °C F;i?f
Capacitance Temperature at . Read
06-37 | Malfunction 0.0~6553.5 C only
i Motor Speed in rpm at Read
06-38 | \talfunction 0~65535 only
06-39 | Torque Command at Malfunction | 0~65535 %ila;
06-40 | Status of Multi-function Input 0000h~FFFFh Read
Terminal at Malfunction only
06-41 | Status of Multi-function Output 0000h~FFFFh Read
Terminal at Malfunction only
06-42 | Drive Status at Malfunction 0000h~FFFFh F;if;'
06-43 | Reserved
0: STO Alarm Latch
06-44 | STO Alarm Latch 1: STO Alarm no Latch 0
0: Warn and keep operation
06-45 Treatment to Output Phase Loss | 1: Warn and ramp to stop 3
Detection (OPHL) 2: Warn and coast to stop
3: No warning
Deceleration Time of Output N
06-46 Phase Loss 0.000~65.535 sec 0.500
06-47 | Current Bandwidth 0.00~655.35% 1.00
06-48 | Do Brake Time of QutputPhase 4 4905 535 sec 0.100
06-49 | Reserved
06-50 | Reserved
06-51 | Reserved
06-52 | Reserved
06-53 Treatment for the detected Input | 0: warn and ramp to stop 0
Phase Loss (OrP) 1: warn and coast to stop
06-54 | Reserved
0: constant rated current and limit carrier wave by
load current and temperature
06-55 | Derating Protection 1: constant carrier frequency and limit load current 0
by setting carrier wave
2: constant rated current(same as setting 0), but
close current limit
06-56 | PT100 Detected Level 1 0.000~10.000V 5.000
06-57 | PT100 Detected Level 2 0.000~10.000V 7.000
i PT100 Level 1 Frequency R
06-58 Protect 0.00~600.00Hz 0.00
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06-59 | Reserved
06-60 EoftV\I/are Detection GFF Current | 5 9~553.5 % 60.0
eve
06-61 _Sroftware Detection GFF Filter 0.0~6553.5 % 0.10
ime
. 230V series: 0.0~220.0 Vdc 180.0
06-62 | Disable Level of dEb 460V series: 0.0~440.0 Vdc 1360.0
06-63 | Fault Record 1 (Day) 0~65535 days F;i?;
06-64 | Fault Record 1 (Min) 0~1439 min F;i?;
06-65 | Fault Record 2 (Day) 0~65535 days F;i?;
06-66 | Fault Record 2 (Min) 0~1439 min F;i?f
06-67 | Fault Record 3 (Day) 0~65535 days F;i?f
06-68 | Fault Record 3 (Min) 0~1439 min F;i?f
06-69 | Fault Record 4 (Day) 0~65535 days F;i?f
06-70 | Fault Record 4 (Min) 0~1439 min F:)ii;ﬂ
06-71 | Low Current Setting Level 0.0 ~ 6553.5 % 0.0
06-72 | Low Current Detection Time 0.00 ~ 655.35sec 0.00
0 : No function
1 : Warn and coast to stop
06-73 | Treatment for low current 2 : Warn and ramp to stop by 2nd deceleration time 0
3 : Warn and operation continue
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07 Special Parameters

X X X X X X X

X

X X X X X X

: : Factory
Pr. Explanation Settings Setting
07-00 | Software Brake Level 230V: 350.0~450.0Vdc 380.0
460V: 700.0~900.0Vdc 760.0
07-01 | DC Brake Current Level 0~100% 0
07-02 | DC Brake Time at Start-up 0.0~60.0 sec. 0.0
07-03 | DC Brake Time at Stop 0.0~60.0 sec. 0.0
07-04 | Startup Frequency for DC Brake | 0.00~600.00Hz 0.00
07-05 | Maximum Power Loss Duration | 1~200% 100
Restart after Momentary Power | 0: Stop operation
07-06 | | iss 1: Speed search for last frequency command 0
2: Speed search for minimum output frequency
07-07 | Maximum Power Loss Duration | 0.1~20.0 sec. 2.0
07-08 | Base Block Time 0.1~5.0 sec. 0.5
07-09 | Current Limit for Speed Search | 20~200% 50
0: Stop operation
07-10 Treatment to Restart After Fault 1: Speed search starts with current Speed 0
2: Speed search starts with minimum output frequency
Number of Times of Auto
07-11 | Restart After Fault 0~10 0
0: Disable
; 1: Speed search for maximum output frequency
07-12 d hd - 0
Speed Search during Start-up 2: Speed search for start-up motor frequency
3: Speed search for minimum output frequency
Decel. Time to Momentary 0: Disable
07-13 ) 0
Power Loss 1~6: DCBUS control, Auto decel. time
07-14 | DEB Return Time 0.0~25.0 sec. 0.0
07-15 | Dwell Time at Accel. 0.00 ~ 600.00 sec. 0.00
07-16 | Dwell Frequency at Accel. 0.00 ~ 600.00Hz 0.00
07-17 | Dwell Time at Decel. 0.00 ~ 600.00 sec. 0.00
07-18 | Dwell Frequency at Decel. 0.00 ~ 600.00Hz 0.00
0: Fan always ON
1: 1 minute after the AC motor drive stops, fan will be
OFF
3 : 2: When the AC motor drive runs, the fan is ON. When
07-19 | Fan Cooling Control the AC motor drive stops, the fan is OFF 0
3: Fan turns ON when preliminary heat sink
temperature (around 60°C) is attained.
4: Fan always OFF
0: Coast stop
1: By deceleration Time 1
2: By deceleration Time 2
07-20 gmergelncy.Stop (EF) & Forceto | 5. By deceleration Time 3 0
top Selection 4: By deceleration Time 4
5: System Deceleration
6: Automatic Deceleration
) Ay . 0: Disable
07-21 | Auto Energy-saving Operation 1- Enable 0
07-22 | Energy-saving Gain 10~1000% 100
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; 0: Enable AVR
07-23 Iéllj:]oc t\ig)rl]tage Regulation(AVR) 1- Disable AVR 0
2: Disable AVR during deceleration
Filter Time of Torque
07-24 | Compensation (V/F and SVC 0.001~10.000 sec. 0.020
control mode)
Filter Time of Slip
07-25 | Compensation (V/F and SVC 0.001~10.000 sec. 0.100
control mode)
i Torque Compensation Gain (V/F
07-26 | 4nd SVC control mode) 0~10 0
i Slip Compensation Gain (V/F
07-27 | and SVC control mode) 0.00~10.00 0.00
07-28 | Reserved
07-29 | Slip Deviation Level 0.0~100.0% 0
07-30 | Detection Time of Slip Deviation | 0.0~10.0 sec. 1.0
0: Warn and keep operation
1: W
07-31 | Over Slip Treatment 5. W:m :gg L%r:; tt% sstt%p; 0
3: No warning
07-32 | Motor Hunting Gain 0~10000 1000
07-33 Auto Reset Time for Restart 0.0~6000.0 sec. 60.0

after Fault
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08 High-function PID Parameters

X X X X X

X X

X

X X X X X X X X

: : Factory
Pr. Explanation Settings Setting
0: No function
1: Negative PID feedback: on analogue input acc. To
setting 5 of Pr. 03-00 to Pr.03-02.
2: Negative PID feedback from PG card (Pr.10-15, skip
direction)
3: Negative PID feedback from PG card (Pr.10-15)
08-00 | Input Terminal for PID Feedback 4: (PF?rs(;té\(g(I;;lD feedback from external terminal AVI 0
5: Positive PID feedback from PG card (Pr.10-15, skip
direction)
6: Positive PID feedback from PG card (Pr.10-15)
7: Negative PID feedback from communication
protocol
8: Positive PID feedback from communication protocol
08-01 | Proportional Gain (P) 0.0~500.0% 1.0
08-02 | Integral Time (1) 0.00~100.00 sec. 1.00
08-03 | Derivative Control (D) 0.00~1.00 sec. 0.00
08-04 | Upper Limit of Integral Control 0.0~100.0% 100.0
08-05 | PID Output Frequency Limit 0.0~110.0% 100.0
08-06 | "D feedback value by 0.00~200.00% 0.00
communication protocol
08-07 | PID Delay Time 0.0~2.5 sec. 0.0
08-08 | Feedback Signal Detection Time | 0.0~3600.0 sec. 0.0
0: Warn and keep operation
08-09 Feedback Signal Fault 1: Warn and ramp to stop 0
Treatment 2: Warn and coast to stop
3: Warn and operate at last frequency
08-10 | Sleep Reference Point 0.00 ~ 600.00Hz 0.00
08-11 | Wakeup Reference Point 0.00 ~ 600.00Hz 0.00
08-12 | Sleep Time 0.0 ~ 6000.0 sec. 0.0
08-13 | PID Deviation Level 1.0 ~ 50.0% 10.0
08-14 | PID Deviation Time 0.1~300.0 sec. 5.0
08-15 | Filter Time for PID Feedback 0.1~300.0 sec. 5.0
08-16 | PID Compensation Selection 0: Parameter setting 0
1: Reserved
08-17 | PID Compensation -100.0~+100.0% 0
. . 0: Follow PID output command
08-18 | Setting of Sleep Mode Function 1: Follow PID feedback signal 0
08-19 | Wakeup Integral Limit 0.0~200.0% 50.0
08-20 | PID Mode Selection 0 Serial connectlo_n 0
1: Parallel connection
08-21 | Enable PID to Change 0: Operation direction can be changed 0
Operation Direction 1: Operation direction can not be changed
08-22 | Wakeup Delay Time 0.00~600.00 Seconds 0.00
Bit 0 = 1, PID reverse running must follow the setting of
Pr00-23.
08-23 | PID Control Flag 0.00

Bit 0 = 0, PID reverse running follow PID’s calculated
value.
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» | 09-00 | COM1 Communication Address | 1~254 1
# | 09-01 | COM1 Transmission Speed 4.8~115.2Kbps 9.6

0: Warn and continue operation
| 09-02 COM1 Transmission Fault 1: Warn and ramp to stop 3

Treatment 2: Warn and coast to stop

3: No warning and continue operation
~ | 09-03 | COM1 Time-out Detection 0.0~100.0 sec. 0.0

1: 7N2 (ASCII)

2: 7E1 (ASCII)

3: 701 (ASCII)

4: 7E2 (ASCII)

5: 702 (ASCII)

6: 8N1 (ASCII)

7: 8N2 (ASCII)

8: 8E1 (ASCII)
~ | 09-04 | COM1 Communication Protocol | 9: 801 (ASCII) 1

10: 8E2 (ASCII)

11: 802 (ASCII)

12: 8N1 (RTU)

13: 8N2 (RTU)

14: 8E1 (RTU)

15: 801 (RTU)

16: 8E2 (RTU)

17: 802 (RTU)

09-05
» ~ Reserved
09-08
~ | 09-09 | Response Delay Time 0.0~200.0ms 2.0
i Main Frequency of the N

» | 09-10 Communication 0.00~600.00Hz 60.00
~ | 09-11 | Block Transfer 1 0~65535 0
» | 09-12 | Block Transfer 2 0~65535 0
» | 09-13 | Block Transfer 3 0~65535 0
~ | 09-14 | Block Transfer 4 0~65535 0
» | 09-15 | Block Transfer 5 0~65535 0
» | 09-16 | Block Transfer 6 0~65535 0
» | 09-17 | Block Transfer 7 0~65535 0
» | 09-18 | Block Transfer 8 0~65535 0
» | 09-19 | Block Transfer 9 0~65535 0
» | 09-20 | Block Transfer 10 0~65535 0
~ | 09-21 | Block Transfer 11 0~65535 0
~ | 09-22 | Block Transfer 12 0~65535 0
» | 09-23 | Block Transfer 13 0~65535 0
» | 09-24 | Block Transfer 14 0~65535 0
» | 09-25 | Block Transfer 15 0~65535 0
» | 09-26 | Block Transfer 16 0~65535 0
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Pr.

Explanation

Settings

Factory
Setting

09-27

09-29

Reserved

09-30

Communication Decoding
Method

0:
1:

Decoding Method 1
Decoding Method 2

09-31

Internal Communication Protocol

0:

-1:
-2:
-3:
-4:
-5:
-6:
-7:
-8:
-9:

Modbus 485

Internal Communication Slave 1
Internal Communication Slave 2
Internal Communication Slave 3
Internal Communication Slave 4
Internal Communication Slave 5
Internal Communication Slave 6
Internal Communication Slave 7
Internal Communication Slave 8
Reserved

-10: Internal Communication Master
-11: Reserve
-12: Internal PLC Control

09-32

Reserved

09-33

PLC command force to 0

0~

65535

09-34

Reserved

09-35

PLC Address

1~

254

09-36

CANopen Slave Address

0:

1~

Disable
127

09-37

CANopen Speed

0:
1:
2:
3:
4:
5:

1M

500k

250k

125k

100k (Delta only)
50k

09-38

Reserved

09-39

CANopen Warning Record

bit 0: CANopen Guarding Time out
bit 1: CANopen Heartbeat Time out
bit 2: CANopen SYNC Time out

bit 3: CANopen SDO Time out

bit 4: CANopen SDO buffer overflow
bit 5: Can Bus Off

bit 6: Error protocol of CANopen

09-40

CANopen Decoding Method

: Delta defined decoding method
: CANopen DS402 Standard

09-41

CANopen Communication
Status

: Node Reset State

: Com Reset State

: Boot up State

: Pre Operation State
: Operation State

: Stop State

Read
Only

09-42

CANopen Control Status

NPhPWON—_2LO ORAWON—=-0O -0

: Not ready for use state

: Inhibit start state

: Ready to switch on state
: Switched on state

: Enable operation state

: Quick Stop Active state

13: Err Reaction Activation state
14: Error state

Read
Only
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. . Factory
Pr. Explanation Settings Setting
bit0: reset address 20XX to 0.
bit1: reset address 264X to 0
09-43 | Reset CANopen Index bit2: reset address 26AX to 0 65535
bit3: reset address 60XX to 0
09-44 | Reserved
09-45 | CANopen Master Function 0: Disable 0
1: Enable
09-46 | CANopen Master Address 1~127 100
09-47
~ Reserved
09-59
0: No communication card
1: DeviceNet Slave
— 2: Profibus-DP Slave
09-60 Ic(;jsrztizﬁitif;iso?éard 3: CANopen Slave/Master ##
4: Modbus-TCP Slave
5: Ethernet/IP Slave
6~8: Reserved
Firmware Version of
09-61 | Gommunication Card Read only i
09-62 | Product Code Read only #i#t
09-63 | Error Code Read only ##
09-64
~ Reserved
09-69
. DeviceNet: 0-63
09-70 | Address of Communication Card | 5 ' oo, 4 o5 1
Standard DeviceNet:
0: 125Kbps
1: 250Kbps
2: 500Kbps
Non standard DeviceNet: (Delta Only)
0: 10Kbps
09-71 | Setting of DeviceNet Speed 1: 20Kbps 2
2: 50Kbps
3: 100Kbps
4: 125Kbps
5: 250Kbps
6: 500Kbps
7: 800Kbps
8: 1Mbps
0: Disable
. . In this mode, baud rate can only be 0,1,2,3 in
) Other Setting of DeviceNet standard DeviceNet speed
09-72 0
Speed 1: Enable
In this mode, the baud rate of DeviceNet can be
same as CANopen (0-8).
09-73 | Reserved
09-74 | Reserved
09-75 IP Configuration of the 0: Static IP 0
Communication Card 1: Dynamic IP (DHCP)
IP Address 1 of the
09-76 | Gommunication Card 0~255 0
09-77 | |PAddress 2 of the 0~255 0

Communication Card
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: : Factory
Pr. Explanation Settings Setting
IP Address 3 of the
09-78 | communication Card 0~255 0
IP Address 4 of the
09-79 | Gommunication Card 0~255 0
Address Mask 1 of the
09-80 | ommunication Card 0~255
Address Mask 2 of the
09-81 | communication Card 0~255
Address Mask 3 of the
09-82 | ommunication Card 0~255 0
Address Mask 4 of the
09-83 | ommunication Card 0~255 0
Getway Address 1 of the 5
09-84 | communication Card 0~255 0
Getway Address 2 of the R
09-85 | communication Card 0~255 0
Getway Address 3 of the R
09-86 | Communication Card 0~255 0
Getway Address 4 of the R
09-87 | Gommunication Card 0~255 0
Password for Communication
09-88 | Gard (Low word) 0~255 0
Password for Communication
09-89 | Gard (High word) 0~255 0
09-90 | Reset Communication Card 0 No function . 0
1: Reset, return to factory setting
Bit0: Enable IP filter
Bit 1: Enable to write internet parameters (1bit). This bit
Additional Setting for yV|II change to disable when it finishes saving the
09-91 Communication Card internet parameter updates. 0
Bit 2: Enable login password (1bit). This bit will be
changed to disable when it finishes saving the
internet parameter updates.
Bit 0: password enable
o When the communication card is set with
09-92 | Status of Communication Card password, this bit is enabled. When the password 0
is clear, this bit is disabled.
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10 Speed Feedback Control Parameters
= M3 |M: Induction Motor; PM: Permanent Magnet Motor

X X X X X X

X X X X X X X

X X

: : Factory
Pr. Explanation Settings Setting
0: Disable
1: ABZ
10-00 | Encoder Type Selection 2 ABZ (Delta Encoder for Delta servo motor) 0
3: Resolver
4: ABZ/UVW
5: MI8 single phase pulse input
10-01 | Encoder Pulse 1~20000 600
0: Disable
1: Phase A leads in a forward run command and phase
B leads in a reverse run command
2: Phase B leads in a forward run command and phase
Aleads in a reverse run command
i . 3: Phase Ais a pulse input and phase B is a direction
10-02 | Encoder Input Type Setting input. (low input=reverse direction, high input=forward 0
direction)
4: Phase Ais a pulse input and phase B is a direction
input. (low input=forward direction, high input=reverse
direction)
5: Single-phase input
10-03 O.ut.p.ut Setting fqr Frequency {~055 1
Division (denominator)
10-04 | Electrical Gear at Load Side A1 1~65535 100
10-05 | Electrical Gear at Motor Side B1 | 1~65535 100
10-06 | Electrical Gear at Load Side A2 | 1~65535 100
10-07 | Electrical Gear at Motor Side B2 | 1~65535 100
0: Warn and keep operation
10-08 Treatment for Encoder 1: Warn and ramp to stop 2
Feedback Fault )
2: Warn and coast to stop
10-09 Detection Time of Encoder 0.0~10.0sec 10
Feedback Fault 0: No function '
10-10 | Encoder Stall Level 0~120% 115
0: No function
10-11 | Detection Time of Encoder Stall | 0.0 ~ 2.0sec 0.1
0: Warn and keep operation
10-12 | Treatment for Encoder Stall 1: Warn and ramp to stop 2
2: Warn and coast to stop
10-13 | Encoder Slip Range 0~50% (0: disable) 50
10-14 | Detection Time of Encoder Slip | 0.0~10.0sec 0.5
0: Warn and keep operation
10-15 -SFT?aETriTt for Encoder Stall and 1: Warn and ramp to stop 2
P 2: Warn and coast to stop
0: Disable
1: Phase Aleads in a forward run command and phase
B leads in a reverse run command
2: Phase B leads in a forward run command and phase
10-16 | Pulse Input Type Setting Aleads in a reverse run command 0
3: Phase Ais a pulse input and phase B is a direction
input. (L=reverse direction, H=forward direction).
4: Phase Ais a pulse input and phase B is a direction
input. (L=forward direction, H=reverse direction).
10-17 | Electrical Gear A 1~65535 100
10-18 | Electrical Gear B 1~65535 100
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A | 10-19 | Positioning for Encoder Position | 0~65535pulse 0
Range for Encoder Position R
» | 10-20 Attained 0~65535pulse 10
A | 10-21 | Filter Time (PG2) 0~65.535 sec 0.100
i 0: Electronic Frequency
10-22 | Speed Mode (PG2) 1: Mechanical Frequency (base on pole pair) 0
10-23 | Reserved
» | 10-24 | FOC&TQC Function Control 0~65535 0
FOC Bandwidth of
» | 10-25 Speed Observer 1.0~100.0Hz 40.0
A | 10-26 | FOC Minimum Stator Frequency | 0.0~2.0%fN 2.0
FOC Low-pass Filter Time R
» | 10-27 Constant 1~1000ms 50
¥ | 10-28 5%(; Excitation Current Rise 33~100%Tr 100
A | 10-29 | Top Limit of Frequency Deviation | 0.00~100.00Hz 20.00
10-30 | Resolver Pole Pair 1~50 1
~ | 10-31 | I/F Mode, current command 0~150%lrated (Rated current % of the drive) 40
PM Sensorless Observer
7 10-32 | Bandwidth for High Speed Zone | 0-00~600.00Hz 5.00
10-33 | Reserved
PM Sensorless Observer
~ | 10-34 Low-pass Filter Gain 0.00~655.35 Hz 1.00
10-35 | ARM(Kp) 1~3 1
10-36 | ARM(KIi) 1~3 1
# | 10-37 | PM Sensorless Control Word 0000~FFFFh 0000
10-38 | Reserved
i Frequency when switch from I/F 5
| 10-39 Mode to PM sensorless mode. 0.00~600.00Hz 20.00
Frequency when switch from PM
» | 10-40 | sensorless observer mode to 0.00~600.00Hz 20.00
V/F mode.
A | 10-41 | I/F mode, low pass-filter time 0.0~6.0sec 0.2
A | 10-42 | Initial Angle Detection Time 0~20ms 5
~ | 10-43 | PG card version 0~655.35 F;f}?f
10-44
~ Reserved
10-48
A | 10-49 | Zero Voltage Time while Start Up | 0~65.353 sec. 0.2 sec.
Reverse Angle Limit R
~ | 10-50 (Electrical angle) 0~30.00 degree 10.00
A | 10-51 | Injection Frequency 0~2000Hz 500Hz
# | 10-52 | Injection Magnitude 0.0~200.0V 15/30V
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X X X X X X X X XX X X X X X X X X X T X X X X X X X X

X

MR |\M: Induction Motor: PM:

Chapter 11 Summary of Parameter Settings

Permanent Magnet Motor

: : Factory
Pr. Explanation Settings Setting
bit 0: Auto tuning for ASR and APR
bit 1: Inertia estimate (only for FOCPG mode)
bit 2: Zero servo
11-00 | System Control bit 3: Dead Time compensation closed 0
Bit 7: Selection to save or not save the frequency
Bit 8: Maximum speed of point to point position control
11-01 | Per Unit of System Inertia 1~65535 (256=1PU) 400
ASR1/ASR2 Switch
1102 Frequency 5.00~600.00Hz 7.00
11-03 | ASR1 Low-speed Bandwidth 1~40Hz (IM)/ 1~100Hz (PM) 10
11-04 | ASR2 High-speed Bandwidth 1~40Hz (IM)/ 1~100Hz (PM) 10
11-05 | Zero-speed Bandwidth 1~40Hz (IM)/ 1~100Hz (PM) 10
11-06 | ASR Control ( P) 1 0~40Hz (IM)/ 1~100Hz (PM) 10
11-07 | ASR Control (I) 1 0.000~10.000 sec 0.100
11-08 | ASR Control (P) 2 0~40Hz (IM)/ 0~100Hz (PM) 10
11-09 | ASR Control (1) 2 0.000~10.000 sec 0.100
11-10 | P Gain of Zero Speed 0~40Hz (IM)/ 0~100Hz (PM) 10
11-11 | | Gain of Zero Speed 0.000~10.000 sec 0.100
Gain for ASR Speed Feed o
1112 1 Eorward 0~100% 0
11-13 | PDFF Gain 0~200% 30
Low-pass Filter Time of ASR
11-14 Output 0.000~0.350 sec 0.008
11-15 | Notch Filter Depth 0~20db 0
11-16 | Notch Filter Frequency 0.00~200.00Hz 0.0
11-17 | Forward Motor Torque Limit 0~500% 200
11-18 Eor\_/vard Regenerative Torque 0~500% 200
imit
11-19 | Reverse Motor Torque Limit 0~500% 200
11-20 Eer:nvi?rse Regenerative Torque 0~500% 200
Gain Value of Flux Weakening o
11211 Gurve for Motor 1 0~200% %
Gain Value of Flux Weakening o
11-22 1 Gurve for Motor 2 0~200% %
i Speed Response of Flux o
11-23 Weakening Area 0~150% 65
11-24 | APR Gain 0.00~40.00Hz (IM)/ 0~100.00Hz (PM) 10.00
Gain Value of APR Feed
1125 | Eorward 0~100 30
11-26 | APR Curve Time 0.00~655.35 sec 3.00
11-27 | Max. Torque Command 0~500% 100
0: No function
) 1: Analog signal input (Pr.03-00)
11-28 | Source of Torque Offset 2: RS485 communication (Pr.11-29) 0
3: Control by external terminal (Pr.11-30~11-32)
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X X X X

11-29 | Torque Offset Setting 0~100% 0.0
11-30 | High Torque Offset 0~100% 30.0
11-31 | Middle Torque Offset 0~100% 20.0
11-32 | Low Torque Offset 0~100% 10.0
0: Digital keypad
1: RS-485 communication (Pr.11-34)
) 2: Analog input (Pr.03-00)
11-33 | Source of Torque Command 3- CANopen 0
4: Reserved
5: Communication extension card
11-34 | Torque Command -100.0~+100.0% (Pr.11-27*11-34) 0
Filter Time of Torque
11-35 Command 0.000~1.000sec 0.000
0: Set by Pr.11-37 (Forward speed limit) and Pr.11-38
(Reverse speed limit)
11-36 | Speed Limit Selection 1: Set by Pr.11-37,11-38 and Pr.00-20 (Source of 0
Master Frequency Command)
2: Set by Pr.00-20 (Source of Master Frequency
Command).
) Forward Speed Limit (torque 5
187 | do) 0~120% 10
) Reverse Speed Limit (torque 1500 1
11-38 mode) 0~120% 0
11-39 | Zero Torque Command Mode | O Torque mode 0
1: Speed mode
0: External terminal
1: Reserved
11-a0 | Command Source of 2: RS485 0
Point-to-Point Position Control | 3: CAN
4:PLC
5: Communication card
11-41 | Reserved
11-42 | System Control Flags 0000~FFFFh 0000
} Max. Frequency of Point- -
11-43 to-Point Position Control 0.00~327.67Hz 10.00
11-44 | Accel. Time of Point-to Point | 54555 35 sec 1.00
Position Control
11-45 Dec_e_l. Time of Point-to Point 0.00~655.35 sec 3.00
Position Control
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Chapter 12 Description of Parameter Settings

00 Drive Parameters ~ This parameter can be set during operation.

m Identity Code of the AC Motor Drive

Factory Setting: #.#
Settings Read Only

m Display AC Motor Drive Rated Current

Factory Setting: #.#
Settings Read Only
Pr. 00-00 displays the identity code of the AC motor drive. Using the following table to check if
Pr.00-01 setting is the rated current of the AC motor drive. Pr.00-01 corresponds to the identity
code Pr.00-00.

230V Series
Frame A B C
kW 0.75 1.5 2.2 3.7 55 7.5 11 15 18.5
HP 1.0 2.0 3.0 5.0 7.5 10 15 20 25
Pr.00-00 4 6 8 10 12 14 16 18 20
Rated Current for
Super Heavy Duty| 5 8 11 17 25 33 49 65 75
(A)
Frame D E F
kW 22 30 37 45 50 75
HP 30 40 50 60 75 100
Pr.00-00 22 24 26 28 30 32
Rated Current for
Super Heavy Duty| 90 120 146 180 215 255
(A)

460V Series
Frame A B C
kW 0.75 1.5 2.2 3.7 55 7.5 11 15 18.5 22 30
HP 1 2 3 5 7.5 10 15 20 25 30 40
Pr.00-00 5 7 9 11 13 15 17 19 21 23 25

Rated Current for
Super Heavy Duty| 3.0 4.0 6.0 9.0 12 18 24 32 38 45 60
(A)

Frame D E F G H
kW 37 45 55 75 90 110 | 132 | 160 | 185 | 220 | 280
HP 50 60 75 100 | 125 | 150 | 175 | 215 | 250 | 300 | 375

Pr.00-00 27 29 31 33 35 37 39 41 43 45 47

Rated Current for
Super Heavy Duty| 73 91 110 150 | 180 | 220 | 250 | 310 | 370 | 450 | 550
(A)
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m Parameter Reset

Settings 0: No Function

Factory Setting: 0

1: Write protection for parameters

5: Reset KWH display to 0

6: Reset PLC (including CANopen Master Index)

7: Reset CANopen Index (Slave)

8: keypad lock

9: All parameters are reset to factory settings(base frequency is 50Hz)
10: All parameters are reset to factory settings (base frequency is 60Hz)

B

When it is set to 1, all parameters are read only except Pr.00-02~00-08 and it can be used with
password setting for password protection. It needs to set Pr.00-02 to 0 before changing other
parameter settings.

B

When it is set to 9 or 10: all parameters are reset to factory settings. If password is set in Pr.00-08,
input the password set in Pr.00-07 to reset to factory settings.

B

When it is set to 5, KWH display value can be reset to 0 even when the drive is operating. Pr. 05-26,

05-27, 05-28, 05-29, 05-30 reset to 0.

L When it is set to 6: clear internal PLC program (includes the related settings of PLC internal
CANopen master)

L When it is set to 7: reset the related settings of CANopen slave.

» m Start-up Display Selection

Settings 0: Display the frequency command (F)

Factory setting: 0

1: Display the actual output frequency (H)
2: Display User define (U)
3: Output current (A)
This parameter determines the start-up display page after power is applied to the drive. User

defined choice display according to the setting in Pr.00-04.
4 m Content of Multi-function Display

Settings 0: Display output current (A)

Factory setting: 3

: Display counter value (c)

: Display actual output frequency (H.)
: Display DC-BUS voltage (v)

: Display output voltage (E)

: Display output power angle (n)

: Display output power in kW (P)

N o o AN =

: Display actual motor speed rpm (r = 00: positive speed; -00 negative
speed)

8: Display estimate output torque % (t = 00: positive torque; -00 negative
torque) (t)
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9: Display PG feedback (G) (refer to Note 1)
10: Display PID feedback in % (b)
11: Display AVI in % (1.), 0~10V/4-20mA/0-20mA corresponds to 0~100%
(Refer to Note 2)

12: Display ACI in % (2.), 4~20mA/0~10V/0-20mA corresponds to
0~100% (Refer to Note 2)

13: Display AUl in % (3.), -10V~10V corresponds to -100~100%(Refer to
Note 2)

14: Display the temperature of IGBT in oC (i.)

15: Display the temperature of capacitance in oC (c.)

16: The status of digital input (ON/OFF) refer to Pr.02-12 (i) (Refer to
Note3)

17: Display digital output status ON/OFF (Pr.02-18) (o) (refer to NOTE 4)

18: Display the multi-step speed that is executing (S)

19: The corresponding CPU pin status of digital input (d) (refer to NOTE 3)

20: The corresponding CPU pin status of digital output (0.) (refer to NOTE
4)

21: Actual motor position (PG1 of PG card). When the motor direction
changes or the drive stops, the counter will start from 0 (display value
restarts counting from 0) (Max. 65535) (P.)

22: Pulse input frequency (PG2 of PG card) (S.)

23: Pulse input position (PG2 of PG card) (max. 65535) (q.)

24: Position command tracing error (E.)

25: Overload counting (0.00~100.00%) (0.) (Refer to Note 6)

26: GFF Ground Fault (Unit :%)(G.)

27: DC Bus voltage ripple (Unit: Vdc)(r.)

28: Display PLC register D1043 data (C) display in hexadecimal

29: Display PM motor pole section (EMC-PGO01U application) (4.)

30 : Display output of user defined (U)

31 : H page x 00-05 Display user Gain(K)

32: Number of actual motor revolution during operation (PG card plug in
and Z phase signal input) (Z.)

33: Motor actual position during operation (when PG card is connected)(q)

34: Operation speed of fan(%) (F.)

35: Control Mode display: 0= Speed control mode (SPD), 1= torque control
mode (TQR) (t.)

36: Present operating carrier frequency of drive (Hz) (J.)

37: Reserved

38: Display drive status (6.) (Refer to Note 7)

40: Torque command, unit: %(L.)

41: KWH display, unit: KWH(J)

42: PID reference, unit: %(h.)
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43: PID offset, unit: %(0.)
44: PID output frequency, unit: Hz(b.)
45: Hardware version

|EmNOTE|

1.

When Pr.10-01 is set to 1000 and Pr.10-02 is set to 1/2, the display range for PG feedback will be from 0
to 4000.

When Pr.10-01 is set to 1000 and Pr.10-02 is set to 3/4/5, the display range for PG feedback will be from
0 to 1000.

Home position: If it has Z phase, Z phase will be regarded as home position. Otherwise, home position
will be the encoder start up position.

It can display negative values when setting analog input bias (Pr.03-03~03-10).

Example: assume that AVI input voltage is 0V, Pr.03-03 is 10.0% and Pr.03-07 is 4 (Serve bias as the
center).

Example: If REV, MI1 and MI6 are ON, the following table shows the status of the terminals.
0: OFF, 1: ON

TerminalMI15|MI14|MI13|MI12{MI11 |MI10|MI8|MI7|MI6|MI5|MI4|MI3|MI2|MI1|REV|FWD

Status | 0 | 0| o0o|o0o|]O0O|]O]|O|O|]1]|0]|O]|O]|O|1T|1]O

MI10~MI15 are the terminals for extension cards (Pr.02-26~02-31).

If REV, MI1 and MI6 are ON, the value is 0000 0000 1000 0110 in binary and 0086h in HEX. When
Pr.00-04 is set to “16” or “19”, it will display “0086h” with LED U is ON on the keypad KPC-CEOQ1. The
setting 16 is the status of digital input by Pr.02-12 setting and the setting 19 is the corresponding CPU
pin status of digital input, the FWD/REV action and the three-wire Ml are not controlled by Pr.02-12. User

can set to 16 to monitor digital input status and then set to 19 to check if the wire is normal.
Assume that RY1: Pr.02-13 is set to 9 (Drive ready). After applying the power to the AC motor drive, if
there is no other abnormal status, the contact will be ON. The display status will be shown as follows.

N.O. switch status:
Terminal Reserved Reserved Reserved MO2|MO1|Reserved|RY2 |RY1

Status | O ] O|O|O0O|O0O|O|O|O}|O}|]O|O]|]O]O|O0] O |O0O]1
At the meanwhile, if Pr.00-04 is set to 17 or 20, it will display in hexadecimal “0001h” with LED U is ON
on the keypad. The setting 17 is the status of digital output by Pr.02-18 setting and the setting 20 is the
corresponding CPU pin status of digital output. User can set 17 to monitor the digital output status and
then set to 20 to check if the wire is normal.

Setting 8: 100% means the motor rated torque. Motor rated torque = (motor rated power x60/21)/motor
rated speed

If Pr.00-04 = 25, when display value reaches 100.00%, the drive will show “oL” as an overload warning.

If Pr.00-04 = 38,
Bit 0: The drive is running forward.
Bit 1: The drive is running backward.
Bit 2: The drive is ready.
Bit 3: Errors occurred on the drive.

Bit 4: The drive is running.
Bit 5: Warnings on the drive.
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m Coefficient Gain in Actual Output Frequency

Factory Setting: 1
Settings 0~160.00

This parameter is to set coefficient gain in actual output frequency. Set Pr.00-04= 31 to display the
calculation result on the screen (calculation = output frequency * Pr.00-05).

m Software Version

Factory Setting: #.#
Settings Read only

4 m Parameter Protection Password Input

Factory Setting: 0
Settings 1~9998, 10000~65535

Display  0~3 (the times of password attempts)

This parameter allows user to enter their password (which is set in Pr.00-08) to unlock the
parameter protection and to make changes to the parameter.

Pr.00-07 and Pr.00-08 are used to prevent the personal misoperation.

When the user have forgotten the password, clear the setting by input 9999 and press ENTER key,

then input 9999 again and press Enter within 10 seconds. After decoding, all the settings will return
to factory setting.

4 m Parameter Protection Password Setting

Factory Setting: 0
Settings 1~9998, 10000~65535

0: No password protection / password is entered correctly (Pr00-07)
1: Password has been set
To set a password to protect your parameter settings. If the display shows 0, no password is set
nor password has been correctly entered in Pr.00-07. All parameters can then be changed,
including Pr.00-08. The first time you can set a password directly. After successful setting of

password the display will show 1. Be sure to write down the password for later use. To cancel the
parameter lock, set the parameter to 0 after inputting correct password into Pr. 00-07.

How to retrieve parameter protection after decoding by Pr.00-07:
Method 1: Re-enter the password to Pr.00-08 (input the password once).
Method 2: After reboots, password function will be recovered.
Method 3: Input any value into Pr.00-07 (Do not enter the password).

(A
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Password Decode Flow Chart

Password Forgotten Password Incorrect

00-07

| Enter 9999 and press ENTER,

"1 |3 chances of password input:
i | Incorrect password 1:displays "01"
Incorrect password 2: displays "02"

Displays 01 after !
Incorrect password 3: "Pcode"(blinking)

correct password is
entered to Pr.00-08!

then enter 9999 again within 10 |
seconds andpress ENTER. !
Then all parameters will reset ||

””””””””””” || to factory settings.

Keypad will be locked after 3 wrong attempted
. |passwords. To re-activate the keypad, please
|+ [rebootthe drive and inputthe correct

' [password.

'Decode Flow Chart

00-08
Password Set

00-07
Password Input

Shut down th drive
and re-apply power

Re-apply power.
(The password is still valid)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Factory Setting: 0
Settings 0: Speed mode
1: Point-to-Point position control
2: Torque mode

3: Home mode

This parameter determines the control mode of CH2000 series AC motor drive.

m Control of Speed Mode

Factory Setting: 0

Settings 0: VF (IM V/f control)

1: VFPG (IM V/f control+ Encoder)
: SVC(IM sensorless vector control)
: FOCPG (IM FOC vector control+ encoder)
: FOCPG (PM FOC vector control + Encoder )
: FOC Sensorless (IM field oriented sensorless vector control)
: PM Sensorless (PM field oriented sensorless vector control)

N o o A WD

: IPM Sensor-less (IPM motor field oriented sensor-less control)
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This parameter determines the control method of the AC motor drive:
0: (IM V/f control): user can design proportion of V/f as required and can control multiple motors
simultaneously.
1: (IM V/f control + Encoder): user can use optional PG card with encoder for the closed-loop
speed control.
2: (IM Sensorless vector control): get the optimal control by the auto-tuning of motor
parameters.
3: (IM FOC vector control+ encoder): besides torque increases, the speed control will be more
accurate (1:1000).
4: (PM FOC vector control + Encoder): besides torque increases, the speed control will be more
accurate (1:1000).
5: FOC Sensorless: IM field oriented sensorless vector control
6: PM Sensorless (PM field oriented sensorless vector control)

When setting Pr.00-11 to 0, the V/F control diagram is shown as follows.

Fcmd
Pr00-20
i accel/decel time
DCBUS
£ Voltage DC BUS Voltage .| Protection
Detect
v Current Detection
V/F - | | 2/3 > AVR IGBT| |
table L N ‘} i " e->§ 07-2 » PWM
01-00,01-01 | TopLimit F:01-10 8]:8?
01-02,01-03 Lower Limit F:01-11 01-02
01-04,01-05 05-01
01-06,01-07 05-02
01-08 Vemd Filter, | Torque | 3/2 05-03
Time Compensate S->e 05-04

07-24 07-26

When setting Pr.00-11 to 1, the V/F control + encoder diagram is shown as follows.

Femd Current
Frequency Frequency Detect
00-20 Inaccuracy Inaccuracy
4,04, V/F > IGBT| |
i table > PWM|—
Voltage Compensate
Voltage
Command +
X
+ T
Voltage Power
Filter| cmd Slip Factor
Femg | Time * comp.* Irms ||
07-24 07-26
Filter Time Real Speed Real Speed
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When setting Pr.00-11 to 2, the sensorless vector control diagram is shown as follows.

DC BUS
Voltage DCBUS Voltage _
Detection ”1 Protection
Current
Femd v Detection
Pr00-20
—aO—> .| VIF 2/3 AVR IGBT [] M
A | table e->s 07-23 PWM
Accel/decel 01-00101_01Toplimit F:01-10 01-00
time 01-02 01_oj_owerlimit F:01-11 01-01
01-04,01-05 8;8?
01-06,01-07 05.02
01-08 Filter slip 3/2 05-03
Fcmd | Time |‘Compensgte4 | s->e 05-04
07-25 07-27

When setting Pr.00-11 to 3, the FOCPG control diagram is shown as follows.

11-12

00-20—5( )—»

\ 4

Gain for ASR Speed
Feed Forward

11-00 Bit 0=0 Torque Limit 11-14
11-06~11-11, 11-17~11-20
11-00 Bit 0=1
11-03~11-05, @®—— no offset
@by 03-00
TgBias | @by 11-29
11-28 | @—— by multi-function input
Flux weakening Torque command
curve v !gcommand
> o . Encoder
(WAENIp g " \GBT 10-00
11-21/11-22 Current | & ~
h - trol d _
Id command_ eon PWM 10-02
" > motor 1motor 2
Y 01-01 |01-35
01-02 |01-36
05-01 |05-13
current - -
measure |~ cyrrent feedback 05-09 | 05-21
actual frequency
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When setting Pr.00-11 to 4, the FOCPG control diagram is shown as follows.

A 4

| 11-12
”| Gain for ASR Speed
Feed Forward
ASR 7~£ - D
11-00 Bit 0=0 Torque Limit 11-14
11-06~11-11, 11-17~11-20
11-00 Bit 0=1
11-03~11-05, @®—— no offset
®—— by 03-00
TgBias | @1—by 11-29
11-28 | @—— by multi-function input
Flux weakening Torque command
curve
v !gcommand
[ R Encoder
J 1\ e g " IGBT 10-00
11-21/11-22 S & }
- - control g 10-02
Id command_ PWM motor
> 01-01,01-02
5 01-35,01-36
05-33~05-43

actual frequency

curre

measure

nt

current feedback

When setting Pr.00-11 to 5, FOC sensorless control diagram is shown as follows.

a-axisvol.cmd  yg
p-axisvol.cmd up | Flux |ldcmd | [ d-axis
Stator frequenc Calculator | current
4 Ly, —»| regulator] o
DC bus vol. Vvdc c
€
1S
accel/ decel ot
calculation -
>
Speed Flux cmd
cmd
A Dl Vq L
A ua
ASR N[ Ig command q axnst cmd | Inv. » IGBT
> p|curren Park m 3
11-01~11-14 [Speed regulato PWM
cmd S
g-axis
current <
feedback i
- <G <
Park| _ i [Clarke|+
d-axis current = <
statorfreq. | feedback
limit 10-26
Stator freq.
» Cur.
Flux cmde > M?d- Current Feedback
Y
PY—r P Phase A
observer Phase B
speed 10-25 « PhaseC
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When setting Pr.00-11 to 6, PM FOC sensorless control diagram is shown as follows:

10-39
07-01 : > E |d
| \! command
AMR » LPF[—> . Ua Ub Uc
5 :IT. ACRd “ldg2abc Internet —»@
feedback
Wr_cmd Iq g
—> command,
Wr_est ASR X ACRq !
10-35
11-01~11-05 Ot Jpserver 2
10-31~10-33
! 10-36
Iq feedback <
dg2abc
LPF |«
10-34

EEEE Point to Point Position control

Factory Settings: 0
Settings: 0: Incremental Type
1: Absolute Type

Pr. 00-12 = 0 is incremental type P2P; Pr.00-12 = 1 is absolute type P2P

Setting=10 Setting=1

20turnsg !
_____________ 20turns
/_ 10turns
b

» m Control of Torque Mode

Factory Setting: 0
Settings 0: TQCPG (IM Torque control + Encoder )

1: TQCPG (PM Torque control + Encoder)
2: TQC Sensorless (IM Sensorless torque control)

TQCPG control diagram is shown in the diagram below:
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no offset —=
byPr.03-00——=

byPr.1 1-29—4\
by multi-function input ——=

Torque command

11-34

11-36 or 00-20
Speed limitor conand

-4

-+
s
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+ — 0

06-12 11-35
A
ASR ~ — D , speed/torgue
mode switch
11-00 Bit 0=0 Torque limit 11-14
11-06~11-11 11-17~11-20
11-00Bit0=1
11-03~11-05
flux weakening curve
11-21/11-22 |
q
I command
» ¥ >
Current_p lGBT: Encoder
id d »| control & 10-00
comman > PWM Motor 1Motor1 ;
01-01 01-35
01-02 01-36 10-02
05-01 05-13
Current 05-09 05-21
measure Current feedback
actual frequency

TQC Sensorless control diagram is shown in the following diagram:

o-axisvolcmd ug | __
p-axisvolemd wp | rux Excitation Excltattlon
Statorfreq W1 .|Calculator Current |curren Id cmd .
> rise time > d-axis
D i Tl VdC- 10-28 current
Flux cmd »| regulator
11-37
11-38
v
Estimated . uo
- = g-axis vV d » IGBT
speed % Controller| } | @ lgemd| | Jrrent 1L ACM >IFl)1v.k 5 M
P . ! | Low-pass regulator arkl_ubyl pywm
101~ ! \J> Filter Y
11-14 '+ \. | Torque
: N N —
' =» Current L
Controller| ! ; g-axis
Pl i 1 . current .
Lo d-axis | feedback P P
1-01~ 44224 fomdbank Park | i |Clarke
11-14 < <
Stator freq.
limit
10-26
; Stator freq Current Feedback
' Phase A
* —> <
ILm o—» Cur. | O%peed P Phase B
Me—» Mod. | server
W*me—» ' 10-25 , PhaseC
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m Reserved
m Load Selection

Settings 3: Super Heavy Duty

Factory Setting: 3

Super Heavy Duty: over load, rated output current 200% in 3 second (150%, 1 minute). Refer to
Pr.00-17 for the setting of carrier wave. Refer to chapter specifications or Pr.00-01 for the rated
current.

m Carrier Frequency

Settings 2~ 15kHz
This parameter determinates the PWM carrier frequency of the AC motor drive.

Factory setting: Table below

230V Series
Models 1-15HP [0.75-11kW] 20-100HP [15-75kW]
Setting Range 05~15kHz 05~15kHz
Super Heavy Duty 8kHz 6kHz
Factory Setting
460V Series
Models 1-20HP [0.75-15kW] | 25-100HP [18.5-75kW] 125-375HP [90-280kW]
Setting Range 05~15kHz 05~15kHz 04~10kHz
Super Heavy Duty 8kHz 6kHz 5kHz
Factory Setting
: . Electromagnetic
Froquency | oiea® | NoiseorLeakage| pisgination Wave
1kHz Significant Minimal Minimal A AN
8kHz I
15kHz v ‘AU%AVAV
Minimal Significant Significant

From the table, we see that the PWM carrier frequency has a significant influence on the
electromagnetic noise, AC motor drive heat dissipation, and motor acoustic noise. Therefore, if the
surrounding noise is greater than the motor noise, lower the carrier frequency is good to reduce the
temperature rise. Although it is quiet operation in the higher carrier frequency, the entire wiring and
interference resistance should be considerate.

When the carrier frequency is higher than the factory setting, it needs to protect by decreasing the
carrier frequency. See Pr.06-55 for the related setting and details.
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m PLC Command Mask

Factory Setting: Read Only

Settings Bit 0: Control command by PLC force control

Bit 1: Frequency command by PLC force control

Bit 2: Position command by PLC force control

Bit 3: Torque command by PLC force control

This parameter determines if frequency command or control command is occupied by PLC

4 m Source of the Master Frequency Command (AUTO )

Settings 0:

N OO 0o A 0N =

8:

Factory Setting: 0
Digital keypad

: RS-485 serial communication

: External analog input (Pr.03-00)

: External UP/DOWN terminal

: Pulse input without direction command (Pr.10-16 without direction)
: Pulse input with direction command (Pr.10-16)

: CANopen communication card

: Reserved

Communication card (no CANopen card)

It is used to set the source of the master frequency in AUTO mode.

Pr.00-20 and 00-21 are for the settings of frequency source and operation source in AUTO mode.

Pr.00-30 and 00-31 are for the settings of frequency source and operation source in HAND mode.
The AUTO/HAND mode can be switched by the keypad KPC-CCO01 or multi-function input terminal

(MI).

The factory setting of frequency source or operation source is for AUTO mode. It will return to AUTO

mode whenever power on again after power off. If there is multi-function input terminal used to

switch AUTO/HAND mode. The highest priority is the multi-function input terminal. When the

external terminal is OFF, the drive won't receive any operation signal and can’t execute JOG.

4 m Source of the Operation Command (AUTO )

Settings 0:
1:
2:
3:
4:
5:

Factory Setting: 0
Digital keypad
External terminals. Keypad STOP disabled.
RS-485 serial communication. Keypad STOP disabled.
CANopen card
Reserved
Communication card (not includes CANopen card)

It is used to set the source of the operation frequency in AUTO mode.
When the operation command is controlled by the keypad KPC-CCO01, keys RUN, STOP and JOG

(F1) are valid.
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4 m Stop Method

Factory Setting: 0
Settings 0: Ramp to stop

1:Coast to stop

The parameter determines how the motor is stopped when the AC motor drive receives a valid stop

command.
Output Frequency Output Frequency
II:\;qutue ney | Frequency
otor
Mot
Rotation | Rgtgtrion
Speed Speed
Freerunnin

Operation ! Stops acclordllngto: 0 tion | !

decd t t | peration |
Command RUN ceeesTop ' Command RUN STOP

Rampto Stop and Coast toStop

L] Ramp to stop: the AC motor drive decelerates from the setting of deceleration time to 0 or
minimum output frequency (Pr. 01-09) and then stop (by Pr.01-07).
g

Coast to stop: the AC motor drive stops the output instantly upon a STOP command and the
motor free runs until it comes to a complete standstill.

(1) It is recommended to use “ramp to stop” for safety of personnel or to prevent material from
being wasted in applications where the motor has to stop after the drive is stopped. The
deceleration time has to be set accordingly.

(2) If the motor free running is allowed or the load inertia is large, it is recommended to select
“coast to stop”. For example, blowers, punching machines and pumps

The stop method of the torque control is also set by Pr.00-22.

V4 m Control of Motor Direction

Factory Setting: 0
Settings  0: Enable forward/ reverse

1: Disable reverse
2: Disable forward

This parameter enables the AC motor drives to run in the forward/reverse Direction. It may be used

to prevent a motor from running in a direction that would consequently injure the user or damage
the equipment.

m Memory of Frequency Command

Factory Setting: Read Only
Settings Read only

L If keypad is the source of frequency command, when Lv or Fault occurs the present frequency
command will be saved in this parameter.
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m User Defined Characteristics

B

B

Settings  Bit 0~3: user defined decimal place
0000b: no decimal place
0001b: one decimal place
0010b: two decimal place
0011b: three decimal place
Bit 4~15: user defined unit

000xh:
001xh:
002xh:

003xh:

004xh:
005xh:
006xh:
007xh:
008xh:
009xh:
00AXxh:
00Bxh:
00Cxh:
00Dxh:
00Exh:
00Fxh:
010xh:
011xh:
012xh:
013xh:
014xh:
015xh:
016xh:
017xh:
018xh:
019xh:
01Axh:
01Bxh:
01Cxh:
01Dxh:
01Exh:
01Fxh:
020xh:
021xh:
022xh:
023xh:

024xh:

Hz
rpm
%

kg
M/S
kW
HP
PPM
[/ m
kg/s
kg/m
kg/h
Ib/s
Ib/m
Ib/h
ft/s
ft/m
M

ft
degC
degF
mbar
bar
Pa
kPa
mWG
inWG
ftiwG
Psi
Atm
L/s
L/m
L/h
m3/s
m3/h
GPM

CFM

Factory Setting: 0

Bit 0~3: Control F page, unit of user defined value (Pr00-04 =d10, PID feedback) and the decimal
point of Pr00-26 which supports up to 3 decimal points.

Bit 4~15: Control F page, unit of user defined value (Pr00-04=d10, PID feedback) and the display
units of Pr00-26 which supports up to 4 units

userdefined decimalplace

0:no decimal place
1:onedecimal place

2:two decimal place
3:threedecimal place

L———»userdefined unit
0:Hz
1:rpm
2:%
3:kg
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m Max. User Defined Value

Settings 0: Disable
0~65535 (when Pr.00-25 set to no decimal place)
0.0~6553.5 (when Pr.00-25 set to 1 decimal place)
0.0~655.35 (when Pr.00-25 set to 2 decimal place)
0.0~65.535 (when Pr.00-25 set to 3 decimal place)
L When Pr.00-26 is NOT setto 0. The user defined value is enabled. The value of this parameter

Factory Setting: 0

should correspond to the frequency setting at Pr.01-00.

Example:

When the frequency at Pr. 01-00=60.00Hz, the max. user defined value at Pr. 00-26 is 100.0%.
That also means Pr.00-25 is set at 0021h to select % as the unit.

|EmNOTE|

The drive will display as Pr.00-25 setting when Pr.00-25 is properly set and Pr.00-26 is not 0.
m User Defined Value

Settings Read only

Pr.00-27 will show user defined value when Pr.00-26 is not set to 0.

User defined function is valid when:
1. Pr.00-20 is set to digital keypad control
2. RS-285 communication input control.
3. PID function enabled

m Reserved
FREREEE] LOCAL/REMOTE Selection

Settings  0: Standard HOA function
1: Switching Local/Remote, the drive stops

2: Switching Local/Remote, the drive runs as the REMOTE setting for
frequency and operation status

3: Switching Local/Remote, the drive runs as the LOCAL setting for frequency
and operation status

4: Switching Local/Remote, the drive runs as LOCAL setting when switch to
Local and runs as REMOTE setting when switch to Remote for frequency
and operation status.

The factory setting of Pr.00-29 is 0 (standard Hand-Off-Auto function). The AUTO frequency and
source of operation can be set by Pr.00-20 and Pr.00-21, and the HAND frequency and source of
operation can be set by Pr.00-30 and Pr.00-31. AUTO/HAND mode can be selected or switched by
using digital keypad (KPC-CCO01) or setting multi-function input terminal Ml= 41, 42.

L] When external terminal Ml is set to 41 and 42 (AUTO/HAND mode), the settings Pr.00-29=1,2,3,4
will be disabled. The external terminal has the highest priority among all command, Pr.00-29 will
always function as Pr.00-29=0, standard HOA mode.

Factory Setting: Read only

Factory Setting: 0
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When Pr.00-29 is not set to 0, Local/Remote function is enabled, the top right corner of digital
keypad (KPC-CCO01) will display “LOC” or “REM” (the display is available when KPC-CCO01 is
installed with firmware version higher than version 1.021). The LOCAL frequency and source of
operation can be set by Pr.00-20 and Pr.00-21, and the REMOTE frequency and source of
operation can be set by Pr.00-30 and Pr.00-31. Local/Remote function can be selected or switched
by using digital keypad (KPC-CCO01) or setting external terminal MI=56. The AUTO key of the digital
keypad now controls for the REMOTE function and HAND key now controls for the LOCAL function.

L When Ml is set to 56 for LOC/REM selection, if Pr.00-29 is set to 0, then the external terminal is
disabled.

L) When Ml is set to 56 for LOC/REM selection, if Pr.00-29 is not set to 0, the external terminal has the
highest priority of command and the ATUO/HAND keys will be disabled.

V4 m Source of the Master Frequency Command (HAND )

Factory Setting: 0
Settings 0: Digital keypad
: RS-485 serial communication
: External analog input (Pr.03-00)
: External UP/DOWN terminal
: Pulse input without direction command (Pr.10-16 without direction)
: Pulse input with direction command (Pr.10-16)
: CANopen communication card

N OO 0o A W0 =

: Reserved
8: Communication card (no CANopen card)

It is used to set the source of the master frequency in HAND mode.

4 m Source of the Operation Command (HAND)

Factory Setting: 0
Settings  0: Digital keypad
1: External terminals. Keypad STOP disabled.
2: RS-485 serial communication. Keypad STOP disabled.
3: CANopen communication card
4: Reserved
5: Communication card (not include CANopen card

It is used to set the source of the operation frequency in HAND mode.

Pr.00-20 and 00-21 are for the settings of frequency source and operation source in AUTO mode.
Pr.00-30 and 00-31 are for the settings of frequency source and operation source in HAND mode.
The AUTO/HAND mode can be switched by the keypad KPC-CCO01 or multi-function input terminal
(MI).

L The factory setting of frequency source or operation source is for AUTO mode. It will return to AUTO
mode whenever power on again after power off. If there is multi-function input terminal used to
switch AUTO/HAND mode. The highest priority is the multi-function input terminal. When the
external terminal is OFF, the drive won’t receive any operation signal and can’t execute JOG.
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~ FFRER Digital Keypad STOP Function

Factory Setting: 0
Settings 0: STOP key disable

1: STOP key enable

~ Reserved

BEEEET Homing mode

Factory Setting: 0000h
Settings:
LIV X

\—> Homing mode

Z pulse setting

L————————& Home limit

Note: Forward run = clockwise (CW)
Reverse run = counterclockwise (CCW)

X 0:Forward run to home. Set PL forward limit as check point.
1: Reverse run (CCW) to home. Set NL reverse limit (CCWL) as check
point.
: Forward run to home. Set ORG : OFF—ON as check point.
: Reverse to home. Set ORG : OFF—ON as check point.
: Forward run and search for Z-pulse as check point.
: Forward run and search for Z-pulse as check point.
: Forward run to home. Set ORG: ON—OFF as check point.
: Reverse run to home. Set ORG : ON—OFF as check point.

: Define current position as home.

Y SetXto0,1,2,3,6,7.

0: reverse run to Z pulse
1: continue forward run to Z pulse

2: Ignore Z pulse

0O NO O~ WN

Z When home limit is reached, set X to 2, 3, 4, 5, 6, 7 first.
0: display error

1: reverse the direction

Homing action is control by Pr. 00-40, 00-41, 00-42 and 02-01~02-08.

1. When Y=0, X=0 or Y=0, X=2
Speed

A

» Position

\

zpuse [ [ ]

CCWL/ORGP ]
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2. When Y=0, X=1 or Y=0, X=3
Speed

A

» Position

Zpulse H H H

CWL/ORGP 1

3. WhenY=1, X=2
Speed

A \_\
- » Position

Zpulse H
ORGP -

4. When Y=1, X=3
Speed

A

\\\—‘*'//\V » Position

5. When Y=2, X=2

Speed
A

ORGP

|
N\\ » Position
-
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6. When Y=2, X=3
SpAFed

\ 7 » Position
—

7. When Y=2, X=4

SpAFed
:\_/‘ » Position
Z pulse H H
8. When Y=2, X=5
Spﬁed
/ » Position
Z pulse H ﬂ

m Homing by Frequency 1

Settings 0.00~600.00Hz

BREER Homing by Frequency 2

Settings 0.00~600.00Hz

Control by Multi-function Input Terminal Pr. 02-01~02-08 (44~47).

44: Reverse direction homing
45: Forward direction homing
46: Homing (ORG)

47: Homing function enabled
If the drive is not control by CAN or PLC, set Pr.00-10 =1 (Control mode = P2P position control) and
set external output terminal to 47 (homing function enable) for homing.

Factory Setting: 8.00

Factory Setting: 2.00

When Pr.00-10 is set to 3, after homing is complete, user must set control mode setting Pr.00-10 to
1 in order to perform P2P position control.

~ Reserved
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N m Display Filter Time (Current)

Settings: 0.001~65.535 sec
Set this parameter to minimize the current fluctuation displayed by digital keypad.

~ FFRRE] Display Filter Time (Keypad)

Factory Settings: 0.100

Factory Settings: 0.100
Settings: 0.001~65.535 sec
Set this parameter to minimize the display value fluctuation displayed by digital keypad.

~ R Software Version (date)

Settings: Read only
This parameter displays the drive’s software version by date.

~ Reserved

Factory Settings: ####
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Group 1 Basic Parameters » This parameter can be set during operation.

m Maximum Output Frequency

Settings 50.00~600.00Hz
This parameter determines the AC motor drive’s Maximum Output Frequency. All the AC motor
drive frequency command sources (analog inputs 0 to +10V, 4 to 20mA, 0 to 20mAand +10V) are
scaled to correspond to the output frequency range.

Factory Setting: 60.00/50.00

m Output Frequency of Motor 1 (base frequency and motor rated frequency)
m Output Frequency of Motor 2 (base frequency and motor rated frequency)
Factory Setting: 60.00/50.00

Settings 0.00~600.00Hz
This value should be set according to the rated frequency of the motor as indicated on the motor

nameplate. If the motor is 60Hz, the setting should be 60Hz. If the motor is 50Hz, it should be set to
50Hz.

m Output Voltage of Motor 1 (base frequency and motor rated frequency )
m Output Voltage of Motor 2 (base frequency and motor rated frequency)
Factory Setting: 200.0/400.0

Settings 230V series: 0.0~255.0V
460V series: 0.0~510.0V

This value should be set according to the rated voltage of the motor as indicated on the motor
nameplate. If the motor is 220V, the setting should be 220.0. If the motor is 200V, it should be set to
200.0.

There are many motor types in the market and the power system for each country is also difference.
The economic and convenience method to solve this problem is to install the AC motor drive. There
is no problem to use with the different voltage and frequency and also can amplify the original
characteristic and life of the motor.

m Mid-point Frequency 1 of Motor 1

Settings 0.00~600.00Hz

4 m Mid-point Voltage 1 of Motor 1

Settings 230V series: 0.0~240.0V
460V series: 0.0~480.0V

m Mid-point Frequency 1 of Motor 2

Settings 0.00~600.00Hz

Factory Setting: 3.00

Factory Setting: 11.0/22.0

Factory Setting: 3.00
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~ IR Vid-point Voltage 1 of Motor 2

Settings 230V series: 0.0~240.0V
460V series: 0.0~480.0V

m Mid-point Frequency 2 of Motor 1

Settings 0.00~600.00Hz

» m Mid-point Voltage 2 of Motor 1

Settings 230V series: 0.0~240.0V
460V series: 0.0~480.0V

m Mid-point Frequency 2 of Motor 2

Settings 0.00~600.00Hz

~ IR Mid-point Voltage 2 of Motor 2

Settings 230V series: 0.0~240.0V
460V series: 0.0~480.0V

m Min. Output Frequency of Motor 1

Settings 0.00~600.00Hz

4 m Min. Output Voltage of Motor 1

Settings 230V series: 0.0~240.0V
460V series: 0.0~480.0V

m Min. Output Frequency of Motor 2

Settings 0.00~600.00Hz

4 m Min. Output Voltage of Motor 2

Settings 230V series: 0.0~240.0V
460V series: 0.0~480.0V
V/f curve setting is usually set by the motor’s allowable loading characteristics. Pay special attention

Factory Setting: 11.0/22.0

Factory Setting: 0.50

Factory Setting: 2.0/4.0

Factory Setting: 0.50

Factory Setting: 2.0/4.0

Factory Setting: 0.00

Factory Setting: 0.0/0.0

Factory Setting: 0.00

Factory Setting: 0.0/0.0

to the motor’s heat dissipation, dynamic balance, and bearing lubricity, if the loading characteristics
exceed the loading limit of the motor.

There is no limit for the voltage setting, but a high voltage at low frequency may cause motor
damage, overheat, and stall prevention or over-current protection. Therefore, please use the low
voltage at the low frequency to prevent motor damage.

Pr.01-35 to Pr.01-42 is the V/f curve for the motor 2. When multi-function input terminals
Pr.02-01~02-08 and Pr.02-26 ~Pr.02-31 are set to 14 and enabled, the AC motor drive will act as
the 2nd V/f curve.
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The V/f curve for the motor 1 is shown as follows. The V/f curve for the motor 2 can be deduced

from it.
1st0utp\l/1(t)ltage Output Frequency
Voltage Setting | 01-110utput Frequency Lower Limit 01-10Upper Limit
ond Ol(J)t1p_l(J)t2 < Frequency output >
Voltage Setting ranges limitation
01-04 Regular V/f Curve
3rd Output .
Voltage Setting Special V/f Curve
01-06
4th Output
Voltage Setting .
01-08 0107 01-09 01-05 01-03 01-01 01-00 « cauency
4th Freq. StartFreq. 2nd Freq.1st Freq. Maximum Output
3rd Freq. Frequency
V/f Curve
Common settings of V/f curve:
(1) General purpose
Motor spec. 60Hz Motor spec. 50Hz
VA VA
220 Pr. Setting oo Pr. Setting
01-00 | 60.0 01-00 | 50.0
01-01 | 60.0 01-01 | 50.0
01-02 | 220.0 01-02 | 220.0
01-03 01-03
01-05 | 1-50 01-05 | 1-30
01-04 B 01-04
10 01-06 10.0 10 01-06 10.0
01-07 | 1.50 01-07 | 1.30
01-08 | 10.0 01-08 | 10.0
(2) Fan and hydraulic machinery
Motor spec. 60HZ
22\6“ Pr. Setting vy oo Pr. | Setting
| 01-00 | 60.0 220 | 01-00 | 50.0
3 01-01 | 60.0 § 01-01 | 50.0
§ 01-02 | 220.0 3 01-02 | 220.0
3 01-03 § 01-03
§ 01-05 | 300 ! 01-05 | 250
50~ : 500 - :
; 01-04 : 01-04
1007 g 01-06 | 220 10l ; 01-06 | 29
‘ “>F | 01-07 | 1.50 — —>F [ 01-07 | 1.30
1.5 30 60.0 " o108 | 10.0 1.3 25 50.0 ° [T51.08 | 10.0
(3) High starting torque
Motor spec. 60HZ Motor spec. 50Hz
VA Pr. Setting 2 Pr. | Setting
220 g 01-00 | 60.0 220 | 01-00 | 50.0
01-01 60.0 | 01-01 50.0
01-02 | 220.0 01-02 | 220.0
01-03 01-03
v 01-05 3.00 03 01-05 2.20
01-04 01-04
el 3 0106 | 280 4 | 01.06 | 280
- ‘ 01-07 1.50 — —> F 01-07 1.30
1.5 3 60.0 01-08 | 18.0 1322 50.0 01-08 | 14.0
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m Start-Up Frequency

Factory Setting: 0.50
Settings 0.0~600.00Hz
When start frequency is higher than the min. output frequency, drives’ output will be from start

frequency to the setting frequency. Please refer to the following diagram for details.
Fecmd=frequency command,
Fstart=start frequency (Pr.01-09),
fstart=actual start frequency of drive,
Fmin=4th output frequency setting (Pr.01-07/Pr.01-41),
Flow=output frequency lower limit (Pr.01-11)
Femd>Fmin and Fecmd<Fstart:
If Flow<Fcmd > drive will run with Fecmd directly.
If Flow>=Fcmd, drive will run with Fcmd firstly, then, accelerate to Flow according to
acceleration time.
The drive’s output will stop immediately when output frequency has reach to Fmin during
deceleration.

FemdsFmin>— 3| by Pr.01-34

Fcmd2>Flow &
Fcmd2<Fmin

v YES
NO ) YES
Fstart>Fmin>——| fstart=Fmin Flow=0 —»
Hz
Femd|————-—
v YES i
min|—--
fstart=Fstart !
Fstart|—-
77777 Time
| operation after ;
. start-up |
Flow=0 ; NS |
YES| by |
Pr.01-34 |
by NO i
Pr.01-34 ;
VYES |
H=Fcmd l
Hz : Hz i
‘ 60Hz H=Flow }
Femdl——--—— H=Fcmd1 > Flow>Fcmd1 |
Fcmd1 Fcmdi>Flow & >Fmin 1
Fstart|--- Fmin|-—- Fcmd1>Fmin i
Fmin|--- . Femd2— ;
Time Flow|— L———— = Time ;
; Time by Pr.01-34 |
by Pr.01-34 Fmin>Fcmd2 |
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4 m Output Frequency Upper Limit

Settings 0.0~600.00Hz

Factory Setting: 600.00

4 m Output Frequency Lower Limit

[

[nn
[

[

[nm

Settings 0.0~600.00Hz

Factory Setting: 0.00

The upper/lower output frequency setting is used to limit the actual output frequency. If the

frequency setting is higher than the upper limit, it will run with the upper limit frequency. If output

frequency lower than output frequency lower limit and frequency setting is higher than min.

frequency, it will run with lower limit frequency. The upper limit frequency should be set to be higher
than the lower limit frequency.
Pr.01-10 setting must be = Pr.01-11 setting.

Upper output frequency will limit the max. Output frequency of drive. If frequency setting is higher
than Pr.01-10, the output frequency will be limited by Pr.01-10 setting.

When the drive starts the function of slip compensation (Pr.07-27) or PID feedback control, drive

output frequency may exceed frequency command but still be limited by this setting.

Related parameters: Pr.01-00 Max. Operation Frequency and Pr.01-11 Output Frequency Lower

Limit
Voltage
01.02 ;
Motor rated voltage 3
(Vbase) :
01.04
Mid-point voltage
(Vmid)
. 01.06 [ 1 1 — Frequency
Min. output voltage (1,05 01.03 01.01 01.00
setting (Vmin) Min. output  Mid-point Motor rated Max. operation
frequency  frequency frequency frequency
(Fmin) (Fmid) (Fbase)

Lower output frequency will limit the min. output frequency of drive. When drive frequency command

or feedback control frequency is lower than this setting, drive output frequency will limit by the lower

limit of frequency.

When the drive starts, it will operate from min. output frequency (Pr.01-05) and accelerate to the

setting frequency. It won’t limit by lower output frequency setting.

The setting of output frequency upper/lower limit is used to prevent personal misoperation, overheat
due to too low operation frequency or damage due to too high speed.

If the output frequency upper limit setting is 50Hz and frequency setting is 60Hz, max. output

frequency will be 50Hz.

If the output frequency lower limit setting is 10Hz and min. operation frequency setting (Pr.01-05) is

1.5Hz, it will operate by 10Hz when the frequency command is greater than Pr.01-05 and less than

10Hz. If the frequency command is less than Pr.01-05, the drive will be in ready status and no

output.
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If the frequency output upper limit is 60Hz and frequency setting is also 60Hz, it won’'t exceed 60Hz
even after slip compensation. If the output frequency needs to exceed 60Hz, it can increase output
frequency upper limit or max. operation frequency.

» m Accel. Time 1

4 m Decel. Time 1

4 m Accel. Time 2

4 m Decel. Time 2

4 m Accel. Time 3

~ FIEE Decel. Time 3

4 m Accel. Time 4

4 m Decel. Time 4

4 m JOG Acceleration Time
N m JOG Deceleration Time

Factory Setting: 10.00/10.0
Factory Setting for AC drive with power
greater than 30HP: 60.00/60.0
Settings Pr.01-45=0: 0.00~600.00 seconds
Pr.01-45=1: 0.00~6000.00 seconds
) The Acceleration Time is used to determine the time required for the AC motor drive to ramp from

O0Hz to Maximum Output Frequency (Pr.01-00).

) The Deceleration Time is used to determine the time require for the AC motor drive to decelerate
from the Maximum Output Frequency (Pr.01-00) down to OHz.

L The Acceleration/Deceleration Time is invalid when using Pr.01-44 Optimal
Acceleration/Deceleration Setting.

X The Acceleration/Deceleration Time 1, 2, 3, 4 are selected according to the Multi-function Input
Terminals settings. The factory settings are Accel./Decel. time 1.

L When enabling torque limits and stalls prevention function, actual accel./decel. time will be longer
than the above action time.

[ Please note that it may trigger the protection function (Pr.06-03 Over-current Stall Prevention during
Acceleration or Pr.06-01 Over-voltage Stall Prevention) when the setting of accel./decel. time is too
short.

[ Please note that it may cause motor damage or drive protection enabled due to over current during
acceleration when the setting of acceleration time is too short.

[ Please note that it may cause motor damage or drive protection enabled due to over current during
deceleration or over-voltage when the setting of deceleration time is too short.

0 1t can use suitable brake resistor (see Chapter 06 Accessories) to decelerate in a short time and
prevent over-voltage.

) When enabling Pr.01-24~Pr.01-27, the actual accel./decel. time will be longer than the setting.
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Frequency
ot-oop . _.__._.__——
Max.OQutput| ~~~ "~~~ 77777 /i N 1
Frequency /| 1\ I
/ | N\ !
Frequer)cy ————————— :
Setting | |
: I
I I
| I
I I
I I
| 1
I I
: , Time
N—accel tlme—bl <—decel tlme—bl
01 1214161820 011315171921

Accel./Decel. Time

4 m JOG Frequency

Settings 0.00~600.00Hz
Both external terminal JOG and key “F1” on the keypad KPC-CCO01 can be used. When the jog
command is ON, the AC motor drive will accelerate from 0Hz to jog frequency (Pr.01-22). When the

Factory Setting: 6.00

jog command is OFF, the AC motor drive will decelerate from Jog Frequency to zero. The Jog
Accel./Decel. time (Pr.01-20, Pr.01-21) is the time that accelerates from 0.0Hz to Pr.01-22 JOG
Frequency.

The JOG command can’t be executed when the AC motor drive is running. In the same way, when
the JOG command is executing, other operation commands are invalid except forward/reverse
commands and STOP key on the digital keypad.

It does not support JOG function in the optional keypad KPC-CEO1.

4 m 1st/4th Accel./decel. Frequency

Settings 0.00~600.00Hz
The transition from acceleration/deceleration time 1 to acceleration/deceleration time 4, may also be

Factory Setting: 0.00

enabled by the external terminals. The external terminal has priority over Pr. 01-23.
When using this function, please set S-curve acceleration time as 0 if 4™ acceleration time is set too

short.
Frequency
1st Acceleration 4th Deceleration
Time Time
01-23  EessssyfacssesssessssemsseesseEs s s e e s Ems oy amEE
4th Acceleration 1stDeceleration
Time Time Time

1st/4th Acceleration/Deceleration Frequency Switching
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N m S-curve Acceleration Begin Time 1
V4 m S-curve Acceleration Arrival Time 2

4 m S-curve Deceleration Begin Time 1
N m S-curve Deceleration Arrival Time 2

Factory Setting: 0.20/0.2
Settings Pr.01-45=0: 0.00~25.00 seconds

Pr.01-45=1: 0.00~250.0 seconds
It is used to give the smoothest transition between speed changes. The accel./decel. curve can
adjust the S-curve of the accel./decel. When it is enabled, the drive will have different accel./decel.
curve by the accel./decel. time.

The S-curve function is disabled when accel./decel. time is set to 0.
When Pr.01-12, 01-14, 01-16, 01-18 > Pr.01-24 and Pr.01-25,

The Actual Accel. Time = Pr.01-12, 01-14, 01-16, 01-18 + (Pr.01-24 + Pr.01-25)/2
When Pr.01-13, 01-15, 01-17, 01-19 > Pr.01-26 and Pr.01-27,

The Actual Decel. Time = Pr.01-13, 01-15, 01-17, 01-19 + (Pr.01-26 + Pr.01-27)/2

Frequency
01-25 0|1-26

%l N

01-24 01-§ > Time
m Skip Frequency 1 (upper limit)
m Skip Frequency 1 (lower limit)
m Skip Frequency 2 (upper limit)

(

(

(

m Skip Frequency 2 (lower limit)
m Skip Frequency 3 (upper limit)
m Skip Frequency 3 (lower limit)

Settings 0.00~600.00Hz

These parameters are used to set the skip frequency of the AC drive. But the frequency output is
continuous. There is no limit for the setting of these six parameters and can be used as required.

The skip frequencies are useful when a motor has vibration at a specific frequency bandwidth. By
skipping this frequency, the vibration will be avoided. It offers 3 zones for use.

These parameters are used to set the skip frequency of the AC drive. But the frequency output is
continuous. The limit of these six parameters is 01-28201-29201-30=01-31=201-32=01-33. This
function will be invalid when setting to 0.0.

Factory Setting: 0.00

The setting of frequency command (F) can be set within the range of skip frequencies. In this
moment, the output frequency (H) will be limited by these settings.
When accelerating/decelerating, the output frequency will still pass the range of skip frequencies.
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01-29 falling frequency

Internal s al
frequency
-01—31
command e P
4 rising frequency

)

Frequency setting command

m Zero-speed Mode

Settings 0: Output waiting

Factory Setting: 0

1: Zero-speed operation
2: Fmin (Refer to Pr.01-07, 01-41)
When the frequency is less than Fmin (Pr.01-07 or Pr.01-41), it will operate by this parameter.
When it is set to 0, the AC motor drive will be in waiting mode without voltage output from terminals
U/V/W.
When setting 1, it will execute DC brake by Vmin(Pr.01-08 and Pr.01-42) in V/f, FOC Sensorless,
and SVC modes. It executes zero-speed operation in VFPG and FOCPG mode.
When it is set to 2, the AC motor drive will run by Fmin (Pr.01-07, Pr.01-41) and Vmin (Pr.01-08,
Pr.01-42) in V/F, VFPG, SVC, FOC Sensorless and FOCPG modes.
In V/F, VFPG, SVC and FOC Sensorless modes

fout
01-34=0
stop output
fmin-—— - N/ -
01-07  QHz - OHz ,
stop waiting for output OHz operation

(DC brake)

In FOCPG mode, when Pr.01-34 is set to 2, it will act according Pr.01-34 setting.

fout

frequency command frequency command
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m V/f Curve Selection

Settings  0: V/f curve determined by group 01

Factory Setting: 0

1: 1.5 power curve
2: Square curve
When setting to 0, refer to Pr.01-01~01-08 for motor 1 V/f curve. For motor 2, please refer to
Pr.01-35~01-42.
When setting to 1 or 2, 2" and 3" voltage frequency setting are invalid.

If motor load is variable torque load (torque is in direct proportion to speed, such as the load of fan or
pump), it can decrease input voltage to reduce flux loss and iron loss of the motor at low speed with
low load torque to raise the entire efficiency.

When setting higher power V/f curve, it is lower torque at low frequency and is not suitable for rapid
acceleration/deceleration. It is recommended NOT to use this parameter for the rapid

acceleration/deceleration.

01-02
Voltage %

100
90
80
70— 1.5 powercurve
60
50 <
40
30

20

10 Square curve  — 01-01

0 \ \ Frequency%
20 40 60 80 100

AN

4 m Optimal Acceleration/Deceleration Setting

Factory Setting: 0
Settings 0: Linear accel./decel.
1: Auto accel., linear decel.
2: Linear accel., auto decel.
3: Auto accel./decel. (auto calculate the accel./decel. time by actual load)
4: Stall prevention by auto accel./decel. (limited by 01-12 to 01-21)

Setting 0 Linear accel./decel.: it will accelerate/decelerate according to the setting of
Pr.01-12~01-19.

Setting to Auto accel./decel.: it can reduce the mechanical vibration and prevent the complicated
auto-tuning processes. It won't stall during acceleration and no need to use brake resistor. In
addition, it can improve the operation efficiency and save energy.

Setting 3 Auto accel./decel. (auto calculate the accel./decel. time by actual load): it can auto detect
the load torque and accelerate from the fastest acceleration time and smoothest start current to the
setting frequency. In the deceleration, it can auto detect the load re-generation and stop the motor
smoothly with the fastest decel. time.
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Setting 4 Stall prevention by auto accel./decel. (limited by 01-12 to 01-21): if the
acceleration/deceleration is in the reasonable range, it will accelerate/decelerate by Pr.01-12~01-19.
If the accel./decel. time is too short, the actual accel./decel. time is greater than the setting of
accel./decel. time.

Frequency
01-00 |- - .-~ e ‘
Max. | /i ! !
Frequency
01-07 | | \
Min. | | ‘ _— Time
Frequency . _accel.time ._decel.time
01-12 01-14 01-1301-15
01-16 01-18 01-17 01-19

Accel./Decel. Time
@ WhenPr.01-44issetto0.

@® WhenPr.01-44is set to 3.

m Time Unit for Acceleration/Deceleration and S Curve

Factory Setting: 0
Settings 0: Unit 0.01 sec
1: Unit 0.1 sec

m Time for CANopen Quick Stop

Settings Pr. 01-45=0: 0.00~600.00 sec
Pr. 01-45=1: 0.0~6000.0 sec
It is used to set the time that decelerates from the max. operation frequency (Pr.01-00) to 0.00Hz in

Factory Setting: 1.00

CANopen control.
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02 Digital Input/Output Parameter » This parameter can be set during operation.

m 2-wire/3-wire Operation Control

Settings 0: 2 wire mode 1

Factory Setting: 0

1: 2 wire mode 2
2: 3 wire mode

It is used to set the operation control method:

Pr.02-00 Control Circuits of the External Terminal
0

2-wire mode 1 FWD/STOR—o0 FWD:((:'ISE(ESES‘IIV(\)IB))
FWD/STOP REV/STOP—<90—— REV:("OPEN": éTOP)
REV/STOP DCM( CLOSE": REV

1
FWD:("OPEN":STOP)

2-wire mode 2 RUN/STOP—©0
"CLOSE":RUN
RUN/STOP FWD/REV+——a0—— REV:(("OPEN":FWD))
REV/FWD CIV?HCLOSE": REV)

2 o FETLET FWD "CLOSE":RUN
3-wire operation control STOP

MI1 "OPEN":STOP

5o REV/FWD "OPEN": FWD
REV/FWD "CLOSE": REV
DCM

m Multi-function Input Command 1 (MI1) (MI1= STOP command when in 3-wire operation
control)

Factory Setting: 1

m Multi-function Input Command 2 (MI2)

Factory Setting: 2

m Multi-function Input Command 3 (MI3)

Factory Setting: 3

m Multi-function Input Command 4 (MI4)

Factory Setting: 4

B Mutti-function Input Command 5 (MI5)
B Mutti-function Input Command 6 (MI6)
(MI7)

)

m Multi-function Input Command 7 (MI7
B Vutti-function Input Command 8 (MI8
m Input terminal of I/O extension card (MI10)
m Input terminal of 1/O extension card (MI11)
m Input terminal of I/O extension card (MI12)
m Input terminal of I/O extension card (MI13)

—_ |~ |~ |~
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m Input terminal of I/O extension card (MI14)

m Input terminal of I/O extension card (MI15)

Factory Setting: 0
Settings
: no function
: multi-step speed command 1/multi-step position command 1
: multi-step speed command 2/multi-step position command 2
: multi-step speed command 3/multi-step position command 3
: multi-step speed command 4/multi-step position command 4
: Reset
: JOG command (By KPC-CCO01 or external control )
: acceleration/deceleration speed not allow
: the 1%, 2" acceleration/deceleration time selection
: the 3, 4™ acceleration/deceleration time selection
10: EF Input (Pr.07-20)
11: B.B input from external (Base Block)
12: Output stop
13: cancel the setting of the optimal acceleration/deceleration time
14: switch between motor 1 and motor 2
15: operation speed command from AVI
16: operation speed command from ACI
17: operation speed command from AUI
18: Emergency stop (Pr.07-20)
19: Digital up command
20: Digital down command
21: PID function disabled
22: Clear counter
23: Input the counter value (MI6)
24: FWD JOG command
25: REV JOG command
26: FOCG/TQC model selection
27: ASR1/ASR2 selection
28: Emergency stop (EF1)
29: Signal confirmation for Y-connection
30: Signal confirmation for A-connection
31: High torque bias (Pr.11-30)
32: Middle torque bias (Pr.11-31)
33: Low torque bias (Pr.11-32)
34: Switch between multi-step position and multi-speed control
35: Enable position control
36: Enable multi-step position learning function (valid at stop)
37: Enable pulse position input command
38: Disable write EEPROM function
39: Torque command direction
40: Force coast to stop
41: HAND switch
42: AUTO switch
43: Enable resolution selection (Pr.02-48)
44: Reverse direction homing
45: Forward direction homing
46: Homing ORG
47: Homing function enable
48: Mechanical gear ratio switch
49: Drive enable
50: Master dEb action input
51: Selection for PLC mode bit0
52: Selection for PLC mode bit1
53: Trigger CANopen quick stop

OONOOUPArWN—=LO
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54: Reserved
55: Brake Release

Chapter 12 Description of Parameter Settings

56: Local/Remote Selection

57~70: Reserve

This parameter selects the functions for each multi-function terminal.

The terminals of Pr.02-26~Pr.02-29 are virtual and set as MI10~MI13 when using with optional card
EMC-D42A. Pr.02-30~02-31 are virtual terminals.

When being used as a virtual terminal, it needs to change the status (0/1: ON/OFF) of bit 8-15 of
Pr.02-12 by digital keypad KPC-CC01 or communication.

If Pr.02-00 is set to 3-wire operation control. Terminal MI1 is for STOP contact. Therefore, MI1 is not

allowed for any other operation.

Summary of function settings (Take the normally open contact for example, ON: contact is closed,

OFF: contact is open)

Settings

0

1

Functions

No Function

Multi-step speed
command 1/multi-step
position command 1
Multi-step speed
command 2/ multi-step
position command 2
Multi-step speed
command 3/ multi-step
position command 3
Multi-step speed
command 4/ multi-step
position command 4

Reset

JOG Command

Acceleration/deceleration

Speed Inhibit

Descriptions

15 step speeds could be conducted through the digital status of the
4 terminals, and 16 in total if the master speed is included. (Refer to
Parameter set 4)

After the error of the drive is eliminated, use this terminal to reset
the drive.

This function is valid when the source of operation command is
external terminals.

Before executing this function, it needs to wait for the drive stop
completely. During running, it can change the operation direction
and STOP key on the keypad is valid. Once the external terminal
receives OFF command, the motor will stop by the JOG

deceleration time. Refer to Pr.01-20~01-22 for details.
01-22
JOG frequency

01-07
Min. output frequency

of motor 1 — —
JOG accel. time
01-20

TOG decel. timg
01-21

MIX-GND | ON | OFF \
When this function is enabled, acceleration and deceleration is
stopped. After this function is disabled, the AC motor drive starts
to accel./decel. from the inhibit point.
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Settings

10

11

12

13

14

15

16

17

18

Functions

The 1%, 2" acceleration
or deceleration time
selection

The 3, 4" acceleration
or deceleration time
selection

EF Input (EF: External
fault)

External B.B. Input (Base
Block)

Output Stop
(Output pause)

Cancel the setting of the
optimal accel./decel. time

Switch between drive
settings 1 and 2

Operation speed
command form AVI

Operation speed
command form ACI

Operation speed
command form AUI

Emergency Stop (07-20)

Descriptions

Frequency
Setting
frequency Accel. inhibit o
area Decel. inhibit
area Actual operation
Accel. inhibit <— frequency
area Decel. inhibit
area
Actual operation frequency
Time
MIx-GND___ | ON | | ON [ oN| [ oN]
Operation | ON | OFF
command

The acceleration/deceleration time of the drive could be selected
from this function or the digital status of the terminals; there are 4
acceleration/deceleration speeds in total for selection.

For external fault input. Motor drive will decelerate by Pr.07-20
setting, keypad will show EF. (it will have fault record when external
fault occurs). Until the causes of fault are eliminated, the drive can
keep running after resetting.

When this contact is ON, output of the drive will be cut off
immediately, and the motor will be free run and keypad will display
B.B. signal. Refer to Pr.07-08 for details.

If this contact is ON, output of the drive will be cut off immediately,
and the motor will then be free run. And once it is turned to OFF,
the drive will accelerate to the setting frequency.

Voltage
Frequency j
Setting —
frequency
Time
MIx-GND ON OFF |_ON

Operation ‘ ON ‘
command

Before using this function, Pr.01-44 should be set to 01/02/03/04
first. When this function is enabled, OFF is for auto mode and ON
is for linear accel./decel.

When the contact is ON: use motor 2 parameters.
motor 1 parameters.

When the contact is ON, the source of the frequency will force to be
AVI. (If the operation speed commands are set to AVI, ACI and AUI
at the same time. The priority is AVI > ACI > AUI)

When the contact is ON, the source of the frequency will force to be
ACI. (If the operation speed commands are set to AVI, ACIl and AUI
at the same time. The priority is AVI > ACI > AUI)

When this function is enabled, the source of the frequency will
force to be AUI. (If the operation speed commands are set to AVI,
ACI and AUI at the same time. The priority is AVI>ACI > AUI)
When the contact is ON, the drive will ramp to stop by Pr.07-20
setting.

OFF: use
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Settings

19

20

21

22

23

24

25

26

27

28

Functions

Digital Up command

Digital Down command
PID function disabled
Clear counter

Input the counter value
(multi-function input
command 6)

FWD JOG command

REV JOG command

FOCPG/TQCPG mode
selection

ASR1/ASR2 selection

Emergency stop (EF1)

Chapter 12 Description of Parameter Settings

Descriptions

When the contact is ON, the frequency will be increased and
decreased. If this function is constantly ON, the frequency will be
increased/decreased by Pr.02-09/Pr.02-10.

When the contact is ON, the PID function is disabled.

When the contact is ON, it will clear current counter value and
display “0”. Only when this function is disabled, it will keep counting
upward.

The counter value will increase 1 once the contact is ON. It needs
to be used with Pr.02-19.

This function is valid when the source of operation command is
external terminals.

When the contact is ON, the drive will execute forward Jog
command.

When execute JOG command under torque mode, the drive will
automatically switch to speed mode; after JOG command is done,
the drive will return to torque mode.

This function is valid when the source of operation command is
external terminals.

When the contact is ON the drive will execute reverse Jog
command.

When execute JOG command under torque mode, the drive will
automatically switch to speed mode; after JOG command is done,
the drive will return to torque mode.

When the contact is ON: TQCPG mode.
When the contact is OFF: FOCPG mode.

RUN/STOP

command RUN STOP
Multi- function input |
terminal is setto 26 e — !
(torque/speed OFFF ON —‘ OFF ‘ ON |
mode switch) 1
03-00~02=1 speed speed limit speed speed limit |
(AVI/AUI/ACI is command command |
frequency command) |
03-00~02=2 to.rq.ue to.rq.ue !
(AVI/AUI/ACIis _limit torque limit torque
tor que command) _command command |
- |
|

trol  Speed speed speed
node.  control | torque co ntrol torque nirol
control control  (decel.tostop)
Switchtiming for torque/speed control
(00-10=0/4 ,mutti-functioninputterminal is set to 2 6)

When the contact is ON: speed will be adjusted by ASR 2 setting.
OFF: speed will be adjusted by ASR 1 setting. Refer to Pr.11-02 for
details.

When the contact is ON, the drive will execute emergency stop and
display EF1 on the keypad. The motor won’t run and be in the free
run until the fault is cleared after pressing RESET” (EF: External
Fault)

12-02-5



Chapter 12 Description of Parameter Settings

Settings

29

30

31
32
33

34

Functions

Signal confirmation for
Y-connection

Signal confirmation for
A-connection

High torque bias
Middle torque bias
Low torque bias

Switch between
multi-step position and
multi-speed control

Descriptions

-/

Frequency

Voltage

Setting
frequency

Time

MIx-GND

ON OFF
Reset m OFF

Operation
perat ON \
command

ON

When is the contact is ON, the drive will operate by 1st V/f.
When the contact is ON, the drive will operate by 2nd V/.

Refer to Pr.11-30~11-32 for details.

When the contact is ON, the corresponding 15-step speed for the
multi-function inputs 1-4 will be 15 positions. (Refer to Pr.04-16 to
Pr.04-44)

speed mode position mode  speed mode
Run }
Mi=d35
Mi=d34] 3
Mi=d1
Mi=d2 3
MI=d3
MI=d4
output 1 ] | !
frequency ‘ ‘ T ‘ T ‘ T
10-19  04-40  04-38 04-;]1
position multi- multi- 12th step
(Home) position position speed
13 12 frequency
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Settings Functions Descriptions
speed mode . position mode
Run
Mi=d34 |
MI=d35 § |
Mi=d1 | 1
Mi=d2 3 f
MI=d3 | |
Ml=4
Master
frequency ‘
Output | T | :
frequency 04-12 |
13th step  04-40 04'3.8
. mullti-
speed multi- osition
frequency position b
12
13
When the contact is ON, the AC motor drive will execute internal
single-point position control according to the setting in Pr.10-19.
This function is valid in FOCPG mode only.
Output
frequency
PG
feedback"””'”""””'”'”'”7”10_19
10-01 ‘
10-02 |
RUN |
Mi=d35 |
35  Enable single-point MO=d39 Time
position control
Output :
frequency 1
e RN
10-01 ‘ 1
10-02 ! o
RUN RUN _ RUN
Ml=d35 | ﬁ
MO=d39 Time
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Settings

36

37

38

39

40

Functions

Enable multi-step

position learning function

(valid at stop)

Full position control
pulse command input
enable

Disable EEPROM write
function

(Parameters written
disable)

Torque command
direction

Force coast to stop

Descriptions

When the contact is ON/OFF, the drive will base the multi-function
inputs 1-4 ON/OFF status to find the corresponding multi-step
positions and write current motor position into such corresponding
multi-step position.

Run/Stop

1011 =11 1010,=10

corresponds correspondsto

to Pr.04-36 Pr.04-34
MIi=d1 1 0 0
MI=d2 1| 1 P
Mi=d3 o 0 10
Ml=d4 1 1 B

A 1

MI=d36 v

Writing the motor position ~ Writing the motor position
into the Pr.04-36 into the Pr.04-34

When Pr.00-20 is set to 4 or 5 and this contact is ON, the input
pulse of PG card is position command. When using this function, it
is recommended to set Pr.11-25 to 0.

Example: please refer to the following diagram when using this
faction with MI=d35 return to home position,.

RUN
MI=d35 ‘
MO=d39 R |
MI=d37 | |
pulse WW Wﬁ/p
command | «——
! linternal '
| ' positioning
output / L/ ,
frequency Time

When this contact is ON, write to EEPROM is disabled. (Changed
parameters will not be saved after power off)

For torque control (Pr.00-10=2), when torque command is AVI or
ACI, the contact is ON and it is negative torque.

When this contact is ON during the operation, the drive will free run
to stop.
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Settings

41

42

43

44

45

46

47

48

49

50

51

52

53
54

55

Functions

HAND switch

AUTO switch

Enable resolution
selection

Reverse direction
NLhoming

Forward direction PL
homing

Homing ORG

Homing function enable

Mechanical gear ratio
switch

Drive enable

Master dEb action input

Selection for PLC mode
bit0

Selection for PLC mode
bit1

Enable CANopen quick
stop
Reserved

Brake Release

Chapter 12 Description of Parameter Settings

Descriptions

1. When Ml is switched to off status, it executes a STOP
command. , If Ml is switched to off during operation, the drive
will also stop.

2. Using keypad KPC-CCO01 to switch between HAND/AUTO,
the drive will stop first then switch to the HAND or AUTO status.

3. On the digital keypad KPC-CCO01, it will display current drive
status (HAND/OFF/AUTO).

Bit 1 Bit 0
OFF 0 0

AUTO 0 1
HAND 1 0
OFF 1 1

Refer to Pr.02-48 for details.

Signal input for reverse direction limit switch. When this terminal is
ON, the drive will react to the setting in Pr.00-40, 00-41, 00-42
accordingly to execute homing in a reverse direction (counter
clockwise).

Note: NL means input terminal detection is negative-edge triggered
or be regarded as NO(Normal Open)

Signal input for forward direction limit switch. When this terminal is
ON, the drive will react to the setting in Pr.00-40, 00-41, 00-42
accordingly to execute homing in a forward direction (clockwise).
Note: PL means input terminal detection is positive-edge triggered
or be regarded as NC(Normal Close)

ORG point input. When this terminal is ON, the drive will refer to the
setting in Pr.00-40, 00-41, 00-42 accordingly to execute homing.
Pr.00-10 = 3 (homing mode), if the external terminal MIx=47 is
OFF, the drive will ignore the home command and execute Point to
Point position control.

When this contact is ON, the mechanical gear ratio switch will be
the second group A2/B2 (refer to Pr.10-08 and Pr.10-09).

When drive=enable, RUN command is valid.

When drive= disable, RUN command is invalid.

When drive is in operation, motor coast to stop.

This function will interact with MO=51

Input the message setting in this parameter when dEb occurs to
Master. This will ensure dEb also occurs to Slave, then Master and
Slave will stop simultaneously.

PLC status Bi
Disable PLC function (PLC 0)
Trigger PLC to operation (PLC 1)
Trigger PLC to stop (PLC 2)

No function

—_
—_
@
—_
o

- - OO
- O = 0O

When this function is enabled under CANopen control, it will
change to quick stop. Refer to Chapter 15 for more details.

#MI=55 needs to be used with Pr02-56. After setting the value
(time) of Pr02-56, if there is no signal input, motor drive will show
error Brk, and mechanical brake will be enabled immediately.

#The default setting of Pr02-56 is 0. If the value is not 0, the brake
signal checking will be activated. If there is no signal input after
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Settings Functions Descriptions
time setting (Pr02-56), motor drive will show Brk error, no matter if
there is any other setting about brake control

Run command (output Freq.>=Pr02-34 a:nd
output current>=Pr02+33)

Output Freq.

[

] 1
' Pr02-32;
MO=63 i
[}
:
—> < : )
MI=55 ! Mgchanical delay, time

/
1
-<—>i After setting time is reached,
_ if there is no brake release signal
Pr02-56 Motor drive will display Brk error

Use Pr.00-29 to select for LOCAL/REMOTE mode(refer to

Pr.00-29)

When Pr.00-29 is not set to 0, on the digital keypad KPC-CCO1 it

will display LOC/REM status. (It will display on the KPC-CCO01 if the
56 | LOCAL/REMOTE Selection firmware version is above version 1.021).

Bit0
REM 0
LOC 1

57~70 |Reserved

~ FISRE] UP/DOWN Key Mode

Settings 0: Up/down by the accel/decel time

Factory Setting: 0

1: Up/down constant speed (Pr.02-10)

4 m Constant speed. The Accel. /Decel. Speed of the UP/DOWN Key

Factory Setting: 0.01
Settings 0.01~1.00Hz/ms
These settings are used when multi-function input terminals are set to 19/20. Refer to Pr.02-09 and

02-10 for the frequency up/down command.

Pr.02-09 set to 0: it will increase/decrease frequency command (F) by the external terminal
UP/DOWN key as shown in the following diagram. In this mode, it also can be controlled by
UP/DOWN key on the digital keypad.

Frequency

Frequency command

A
_ Time UP > O—MI1~15
DOWN > O0—MI1~15
External terminal
ON OFF DCM
UP key
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Pr.02-09 set to 1: it will increase/decrease frequency command (F) by the setting of
acceleration/deceleration (Pr.01-12~01-19) and only be valid during operation.

Frequency

Frequency
command A

Increased by accelerationtime

Multi-function Time

input terminal

10Frequency ON OFF

increased command —

4 m Digital Input Response Time

Settings 0.000~30.000 sec

This parameter is used to set the response time of digital input terminals FWD, REV and MI1~MI8.

It is used for digital input terminal signal delay and confirmation. The delay time is confirmation time
to prevent some uncertain interference that would cause error in the input of the digital terminals.
Under this condition, confirmation for this parameter would improve effectively, but the response
time will be somewhat delayed.

When using MI8 as encoder pulse feedback input, this parameter will not be referred

» m Digital Input Operation Setting

Settings 0000h~FFFFh (0:N.O; 1:N.C)

The setting of this parameter is in hexadecimal.

This parameter is to set the status of multi-function input signal (0: Normal Open ; 1: Normal Close)
and it is not affected by the SINK/SOURCE status.

Bit0 is for FWD terminal, bit1 is for REV terminal and bit2 to bit15 is for MI1 to MI14.

User can change terminal status by communicating.
For example, MI1 is set to 1 (multi-step speed command 1), MI2 is set to 2 (multi-step speed
command 2). Then the forward + 2™ step speed command=1001(binary)=9 (Decimal). Pr.02-12=9
needs to be set by communication to run forward with 2nd step speed. No need to wire any

Factory Setting: 0.005

Factory Setting: 0000

multi-function terminal.
Bit15|bit14|bit13|bit12|bit11|bit10| bit9 | bit8 | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bit0
MI14|MIH13|MI12{MI11 [MI10| MI9 | MI8 | MI7 | MI6 | MI5 | MI4 | MI3 | MI2 | M1

4 m Multi-function Output 1 (Relay1)
~ FERI] Mutti-function Output 2 (Relay2)

Factory Setting: 11

Factory Setting: 1
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4 m Multi-function Output 3 (MO1)

Factory Setting: 66

~ FEEERI Mutti-function Output 4 (MO2)

Factory Setting: 0

4 m Output terminal of I/O extension card (MO10) or (RA10)

)
4 m Output terminal of 1/0 extension card (MO11) or (RA11)

or (
or (
4 m Output terminal of I/O extension card (MO12) or (RA12
4 m Output terminal of I/O extension card (MO13) or (RA13
or (
or (

N m Output terminal of 1/0O extension card (MO16

4 m Output terminal of I/O extension card (MO17

(
(
( ) )
( ) )
N m Output terminal of 1/0 extension card (MO14) or (RA14)
N m Output terminal of I/O extension card (MO15) or (RA15)
( )
( )
( )

4 m Output terminal of I/O extension card (MO18

N m Output terminal of I/O extension card (MO19)

4 m Output terminal of the 1/0 extension card (MO20)

Settings

: No function

: Operation Indication

: Operation speed attained

: Desired frequency attained 1 (Pr.02-22)

: Desired frequency attained 2 (Pr.02-24)

: Zero speed (Frequency command)

: Zero speed, include STOP(Frequency command)
: Over torque 1(Pr.06-06~06-08)

: Over torque 2(Pr.06-09~06-11)

9: Drive is ready

10: Low voltage warning (LV ) (Pr.06-00)

11: Malfunction indication

12: Mechanical brake release(Pr.02-32)

13: Overheat warning (Pr.06-15)

14: Software brake signal indication(Pr.07-00)
15: PID feedback error

16: Slip error (0SL)

0 N o o0~ W N = O

17: Terminal count value attained (Pr.02-20; not return to 0)
18: Preliminary count value attained (Pr.02-19; returns to 0)

19: Base Block

20: Warning output

21: Over voltage warning

22: Over-current stall prevention warning
23: Over-voltage stall prevention warning

12-02-12
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24: Operation mode indication
25: Forward command
26: Reverse command
27: Output when current >= Pr.02-33 (>= 02-33)
28: Output when current <=Pr.02-33 (<= 02-33)
29: Output when frequency >= Pr.02-34 (>= 02-34)
30: Output when frequency <= Pr.02-34 (<= 02-34)
31: Y-connection for the motor coil
32: A-connection for the motor coil
33: Zero speed (actual output frequency)
34: Zero speed include stop(actual output frequency)
35: Error output selection 1(Pr.06-23)
36: Error output selection 2(Pr.06-24)
37: Error output selection 3(Pr.06-25)
38: Error output selection 4(Pr.06-26)
39: Position attained (Pr.10-19)
40: Speed attained (including Stop)
41: Multi-position attained
42: Crane function
43: Actual motor speed slower than Pr.02-47
44: Low current output (Pr.06-71 to Pr.06-73)
45: UVW Output Electromagnetic valve On/Off Switch
46: Master dEb action output
47: Closed brake output
48: Reserved
49: Homing action complete
50: Output for CANopen control
51: Output for communication card
52: Output for RS485
53~62: Reserved
63: Advance Crane Output
64~65: Reserved
66: SO N.O. output
67: Analog signal level achieved
68: SO. N.C output
This parameter is used for setting the function of multi-function terminals.

Pr.02-36~Pr.02-41 requires additional extension cards to display the parameters, the choices of
optional cards are EMC-D42A and EMC-R6AA.

The optional card EMC-D42A provides 2 output terminals and can be used with Pr.02-36~02-37.

The optional card EMC-R6AA provides 6 output terminals and can be used with Pr.02-36~02-41.

Summary of function settings (Take the normally open contact for example, ON: contact is closed,
OFF: contact is open)
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Settings Functions Descriptions
0 No Function
1 Operation Indication Active when the drive is not at STOP.
5 Master Frequency Active when the AC motor drive reaches the output frequency
Attained setting.
Desired Frequency , . ooy ¢ ,
3 Attained 1 (Pr.02-22) Active when the desired frequency (Pr.02-22) is attained.
Desired Frequency , . o ,
4 Attained 2 (Pr.02-24) Active when the desired frequency (Pr.02-24) is attained.
5 Zero Speed (frequency |Active when frequency command =0. (the drive should be at RUN
command) mode)
Zero Speed with Stop : _
6 (frequency command) Active when frequency command =0 or stop.
Active when detecting over-torque. Refer to Pr.06-07 (over-torque
7 Over Torque 1 detection level-OT1) and Pr.06-08 (over-torque detection
time-OT1). Refer to Pr.06-06~06-08.
Active when detecting over-torque. Refer to Pr.06-10 (over-torque
8 Over Torque 2 detection level-OT2) and Pr.06-11 (over-torque detection
time-OT2). Refer to Pr.06-09~06-11.
9 Drive Ready Active when the drive is ON and no abnormality detected.
Active when the DC Bus voltage is too low. (refer to Pr.06-00 low
10  Low voltage warn (Lv) voltage level)
11 Malfunction Indication  |Active when fault occurs (except Lv stop).
. When drive runs after Pr.02-32, it will be ON. This function should
12 gg@gﬁg?gr%g’fg) be used with DC brake and it is recommended to use
' contact "b”(N.C).
Active when IGBT or heat sink overheats to prevent OH turn off
13 |Overheat the drive. (refer to Pr.06-15)
14 ﬁgi'gﬁiroenBrake Signal | active when the soft brake function is ON. (refer to Pr.07-00)
15 |PID Feedback Error Active when the feedback signal is abnormal.
16  |Slip Error (oSL) Active when the slip error is detected.
17 X?trar?r:g?jl (%?%r;.gg-lun%t Active when the counter reaches Terminal Counter Value
’ ’ (Pr.02-19). This contact won’t active when Pr.02-20>Pr.02-19.
return to 0)
Preliminary Counter : -
18 Value Attained ?s:;uggqv;?en the counter reaches Preliminary Counter Value
(Pr.02-19; returns to 0) ) )
19 External Base Block Active when the output of the AC motor drive is shut off during
input (B.B.) base block.
20 |Warning Output Active when the warning is detected.
21 Over-voltage Warning  |Active when the over-voltage is detected.
Over-current Stall , .
22 Prevention Warning Active when the over-current stall prevention is detected.
Over-voltage Stall . .
23 prevention Warning Active when the over-voltage stall prevention is detected.
o4 Operation Mode Active when the operation command is controlled by external
Indication terminal. (Pr.00-20#0)
25 |Forward Command Active when the operation direction is forward.
26 |Reverse Command Active when the operation direction is reverse.
Output when Current >= |, .. , _ i
27 Pr.02-33 Active when current is  >= Pr.02-33.
Output when Current <= . o
28 Pr.02-33 Active when current is <= Pr.02-33
Output when frequency : o i
29 —— Pr.02-34 Active when frequency is >= Pr.02-34.
Output when Frequency : o i
30 <= Pr.02-34 Active when frequency is <= Pr.02-34.
Y-connection for the Active when PR.05-24 is less than Pr.05-23 and time is more than
31 Motor Coil Pr.05-25.
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Settings Functions Descriptions
30 -connection for the |Active when PR.05-24 is higher than Pr.05-23 and time is more
Motor Coil than Pr.05-25.
33 Zero Speed (actual Active when the actual output frequency is 0. (the drive should be

output frequency)

at RUN mode)

Zero Speed with Stop

34 (actual output frequency) Active when the actual output frequency is 0 or Stop.
35 (EF';;%GC_)zu;)pUt Selection 1 | stive when Pr.06-23 is ON.
36 (Eprforec_)zuj')o“t Selection 25 ctive when Pr.06-24 is ON.
37 (Eg;_oore?zugg’“t Selection 3 |xctive when Pr.06-25 is ON.
38 (Eprforec_)zug')"“t Selection 4 |\ stive when Pr.06-26 is ON.
39 (PPO rs;téc??gﬁ)\ttamed Active when the PG position control point reaches Pr.10-19.
40 Speed Attained Active when the output frequency reaches frequency setting or
(including zero speed) |[stop.
User can set any three multi-function input terminals to 41. The
current position action status of these three terminals will be
outputted. Example: if setting Pr.02-36~02-38 to 41 and only the
multi-position of the second point has been done. Therefore,
current status is RA (ON), RA (OFF) and MO1 (OFF). In this way,
their status is 010. Bit0 is RA and so on.
MO2 MO1 RY2 RY1
Pr.02-17=41 Pr.02-16=41 Pr.02-14=41 Pr.02-13=41
Pr.04-16 0 0 0 1
Pr.04-18 0 0 1 0
Pr.04-20 0 0 1 1
41 Multi-position Attained | Pr-04-22 0 1 0 0
Pr.04-24 0 1 0 1
Pr.04-26 0 1 1 0
Pr.04-28 0 1 1 1
Pr.04-30 1 0 0 0
Pr.04-32 1 0 0 1
Pr.04-34 1 0 1 0
Pr.04-36 1 0 1 1
Pr.04-38 1 1 0 0
Pr.04-40 1 1 0 1
Pr.04-42 1 1 1 0
Pr.04-44 1 1 1 1
This function needs to be used with Pr02-32, Pr02-33, Pr02-34,
Pr02-57 and Pr.02-58.
The brake will be released when output frequency and current
reach the setting level after brake delay time.
42  Crane Function When output frequency>= Pr02-34 and output current>= Pr02-33,
MO=42 will be activated after time setting at Pr02-32
When output frequency< Pr02-58, or output current <Pr02-57,
MO=42 will not be activate.
See crane output time sequence chart for reference
43 gg:ga,{zgfozpis? Active when motor actual speed is less than Pr.02-47.
44  |Low Current Output This function needs to be used with Pr.06-71 ~ Pr.06-73
1. Under FOCPG control mode, set MI=49 (drive enable) and
MO=45 (electromagnetic contractor On/Off switch), then the
45 gc\)/r\:;lr ; Cr,:gf%“N/l/ag?la:t magnetic contactor will follow the drive statug to be On or Off.
Switch 2. For brake control, set MO.=12 (mechanical brake release),
Pr.02-31=T1 sec (mechanical brake delay time); then

enable/disable DC braking by set 07-01 (DC brake current) to any
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Settings Functions Descriptions

level except 0 and set Pr.07-02 = T2 (DC brake time at start up)
and Pr.07-03 = T2 (DC brake current at stop). It is recommend to
set T2 >T1 and try to activate brake control during zero-speed

status.
Enable | - O : : : i
Contactor | on I |
AC Driver MC
Motor
IM
3~
A
MOx=45
— MIx=49

When dEb arises at Master, MO will send a dEb signal to Slave. Then
46  Master dEb signal output|Slave will follow Master’s command and decelerate to stop
simultaneously.

When drive stops, the corresponding multi-function terminal will
be ON if the frequency is less than Pr.02-34. After it is ON, it will

be OFF when brake delay time exceeds Pr.02-32.
Output Frequency

OQutput Frequency

47 Brake Release at Stop <Pr.02-34

RUN | | RUN \

Multi-function

Output > 0232 <« Time
MO=d47 ‘
48 |Reserved
49  |Homing Action Complete Output when homing action complete.
Controlled by CANopen multi-output terminal
For example, if to control RY2, then the Pr02-14 = 50.
The mapping table of the CANopen DO is below:
, Setting of
phys.lcal related Attribute Corresponding Index
terminal
parameters
50 coour:?rgtl for CANopen RY1 P2-13 = 50 RW The bit 0 at 2026-41
RY2 P2-14 = 50 RW The bit 1 at 2026-41
MO1 P2-16 = 50 RW The bit 2 at 2026-41
MO2 P2-17 =50 RW The bit 3 at 2026-41
MO10 The bit 4 at 2026-41
P2-36=50 RW :
RY10 The bit 5 at 2026-41
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Settings Functions Descriptions
MO11 The bit 6 at 2026-41
P2-37 =50 RwW :
RY11 The bit 7 at 2026-41
RY12 P2-38 = 50 RwW The bit 8 at 2026-41
RY13 P2-39 = 50 RwW The bit 9 at 2026-41
RY14 P2-40 = 50 RwW The bit 10 at 2026-41
RY15 P2-41=50 RwW The bit 0 at 2026-41
Refer to Chapter 15-3-5 for more information
For communication output of communication cards
(CMC-MODO01, CMC-EIP01, CMC-PNO1 and CMC-DNO01)
hvsical Setting of c di
sica orrespondin
Py _ related Attribute P J
terminal Address
parameters
RY1 P2-13 = 51 RwW The bit 0 2640
RY2 P2-14 = 51 RW The bit 1 2640
OutoLt | P2-15 = 51 RwW The bit 2 2640
utput for
MO2 P2-17 = 51 RwW The bit 4 2640
MO3 P2-18 = 51 RwW The bit 5 2640
MO4 P2-19 = 51 RwW The bit 6 2640
MO5 P2-20 = 51 RwW The bit 7 2640
MO6 P2-21 = 51 RwW The bit 8 2640
MO7 P2-22 = 51 RwW The bit 9 2640
MO8 P2-23 = 51 RwW The bit 10 2640
52  |Output for RS-485 For RS-485 output
53~62 Reserved
This function needs to be used with Pr02-32~Pr02-34,
Pr02-57~Pr02- 62.
The brake will be released when output frequency and current
reach the setting level after brake delay time.
63 |Advance Crane Output
This function separates the brake control conditions into eight
parameters, which is suitable for complicated application
Please check advance crane output time sequence chart for
reference
64~65 Reserved
Safety output status
66 SO N.O. output Drive status N.O. N.C.
(MO=66) (MO=68)
Normal run Open Close
STO Close Open
68 'SON.C. output STL1~STL3 Close Open
. Active when Al input level is higher than Pr.03-45 Al upper level.
67 Analog signal level MO shuts off when the Al input is lower that Pr.03-46 Al lower

achieved

level.
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Advance crane Output Time Sequence Chart:

Fwd run comm. | output freq. >=P02-34

. and output
! current>=P02-3

Output freq. <P02-58
and output current<P02-57

Output freq.

MO=63

Rev run comm.
Output freq. >=P02-61

1and output
icurrent>=P02-

Qutput freq. <P02-62
and output current
<P02-60

Output freq.

]
Pr02—32:
)

v )

# Once the operating command is given, then when the output frequency and output current reach the
setting level, the brake will be released after brake delay time.

# During the operation, if the frequency command is less than the brake releasing frequency, reset manually
frequency command to MAX (brake releasing frequency, brake holding frequency) to operate.

# Once the brake is released, it will not be held unless a stop command is give or certain errors are
occurred.

# Once the stop operating command is given, then when the output frequency or output current is lower than
the setting level, the brake holding operation will hold immediately the brake without delay time.

#To FWD brake releasing: Send operating command then set output frequency >= Pr02-34 and set output
current >=Pr02-33, delay Pr02-32 to release brake.

#To REV brake releasing: Send operating command then set output frequency >= Pr02-61 and set output
current >=Pr02-59, delay Pr02-32 to release brake.

#To FWD brake holding: Send stop operating command and set output frequency < Pr02-58 or set
output current < Pr02-57, release immediately the brake.
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#To REV brake holding: Send stop operating command and set output frequency < Pr02-62 or set
output currency < Pr02-60, release immediately the brake.

Crane Application:

Operating
Command I
1

Output Frequency <02-58
or
Output Current <02-57

Output Frequency >=Pr02-34
&

OulputCurrer_\t>= Pr02-33

T
1
1
Output 1
Frequency

|
|
|
|
|

Multi-Function Output
MO=42

1
_HPr02732-:‘1—
I Il

o\

Mechanical Brake
Operation

i

It is recommended to use Dwell function as shown in the following:

Operating
Command 07-16

! Dwell Frequency at Accel. 07-18

1
N Output Frequency < Pr02-58
ZPro7-17 or Dwell Frequency

Output Current <Pr02-57 at Decel.

Output frequency >Pr02-34
=Pr07-16 and
Output current >Pr02-33

1 H

| H

1 :

Output | 1

Frequency

r.m......... H
107-17
1 Dwell Time at Accel. 1 Dwell Time at Decel

Multi-Function Outpu
MO=42

Mechanical Brake L 1
Operation |\
1

"R:\_-
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4 m Multi-function Output Setting

Settings 0000h~FFFFh (0:N.O. ; 1:N.C.)
The setting of this parameter is in hexadecimal.

Factory Setting: 0000

This parameter is set via bit setting. If a bit is 1, the corresponding output acts in the opposite way.
Example:
If Pr02-13=1 and Pr02-18=0, Relay 1 is ON when the drive runs and is open when the drive is
stopped.
If Pr02-13=1 and Pr02-18=1, Relay 1 is open when the drive runs and is closed when the drive is
stopped.

Bit setting

bit15 | bit14 | bit13 | bit12 | bit11 | bit10 | bit9 | bit8 | bit7 | bit6 | bitS | bit4 | bit3 bit2 bit1 | bit0

MO20MO19|MO18|MO17|MO16|MO15|MO14|MO13|MO12|MO11|MO10|MO2 |MO1 |[Reserved| RY2 | RY1

4 m Terminal Counting Value Attained (return to 0)

Factory Setting: 0
Settings 0~65535
The counter trigger can be set by the multi-function terminal MI6 (set Pr.02-06 to 23). Upon
completion of counting, the specified output terminal will be activated (Pr.02-13~02-14, Pr.02-36,
02-37 is set to 18). Pr.02-19 can’t be set to 0.
When the display shows c5555, the drive has counted 5,555 times. If display shows c5555e, it
means that real counter value is between 55,550 to 55,559.

4 m Preliminary Counting Value Attained (not return to 0)

Factory Setting: 0
Settings 0~65535
When the counter value counts from 1 and reaches this value, the corresponding multi-function
output terminal will be activated, provided one of Pr. 02-13, 02-14, 02-36, 02-37 setto 17
(Preliminary Count Value Setting). This parameter can be used for the end of the counting to make

the drive runs from the low speed to stop.

1.0msec
Display value 020 0001 0002 0003 o50009  c8ORS 000 cOhbé » <«
[00-04=01]
TRG [02-06=23]
CounterTrigger Eetaie] » <
couy
N 1.0msec

(output signal) The width of triggersignal

Preliminary CounterValue 02-20=3 ‘
RY1Pr.02-13=17 02-13, 02-14, 02-36, 02-37

Terminal Counter Value 02-14=17
RY2Pr.02-14=18

4 m Digital Output Gain (DFM)

Settings 1~166

Factory Setting: 1
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It is used to set the signal for the digital output terminals (DFM-DCM) and digital frequency output
(pulse X work period=50%). Output pulse per second = output frequency X Pr.02-21.

» m Desired Frequency Attained 1

Settings 0.00~600.00Hz
4 m The Width of the Desired Frequency Attained 1

Factory Setting: 60.00/50.00

Factory Setting: 2.00
Settings 0.00~600.00Hz

4 m Desired Frequency Attained 2

Settings 0.00~600.00Hz
4 m The Width of the Desired Frequency Attained 2

Factory Setting: 60.00/50.00

Factory Setting: 2.00
Settings 0.00~600.00Hz
Once output frequency reaches desired frequency and the corresponding multi-function output
terminal is set to 3 or 4 (Pr.02-13, 02-14, 02-36, and 02-37), this multi-function output terminal will be

ON.
H
A
Fcmd=60Hz
: \ 42Hz
02-24=40Hz : AN 40Hz
02-25=2Hz L v 38Hz
| | \ 12Hz
02-22=10Hz : ; FrN\ - 10Hz
02-23=2Hz o R 8Hz
e — e > T
02-13,02-14, H L ]

02-36.02-37, =3

02-13,02-14, 4
02-36,02-37, ~

m Brake Delay Time

Settings 0.000~65.000 sec
When the AC motor drive runs after Pr.02-32 delay time, the corresponding multi-function output

Factory Setting: 0.000

terminal (12: mechanical brake release) will be ON. It is recommended to use this function with DC

brake.
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frequency
command
07-02 07-03
DC brake A | DC brake
time during ! time during
B:A | .
start-up ! stopping
Output DC brake H 3 DC brake
frequency ; ‘ ‘ ;
RUN STOP | |
RUN/STOP ! | | |
02-32 brake delay time | «—>
Multi-function output
(mechanical brake release) ! ; 1 ;
Pr.02-11to 02-14=d12 | ! bounce timelof mechanical b
braked release braked
Mechanical brake

rake

Time

If this parameter is used without DC brake, it will be invalid. Refer to the following operation timing.

A

frequency

zero
speed

command

output

frequency

RUN

RUN/STOP |

Multi-function output
(mechanical brake

release)
Pr.02-11 to 02-14=d12

release

mechanical brake

N m Current Detect

Settings 0~100%

Factory Setting: 0

When output current is higher or equal to Pr.02-33, it will activate multi-function output terminal
(Pr.02-13, 02-14, 02-16, and 02-17 is set to 27).
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L When output current is lower or equal to Pr.02-33, it will activate multi-function output terminal
(Pr.02-13, 02-14, 02-16, and 02-17 is set to 28).

4 m Speed Area Set

Settings 0.00~600.00Hz
When output frequency is higher or equal to Pr.02-34, it will activate the multi-function terminal
(Pr.02-13, 02-14, 02-16, 02-17 is set to 29).
When output frequency is lower or equal to Pr.02-34, it will activate the multi-function terminal
(Pr.02-13, 02-14, 02-16, 02-17 is set to 30).

Factory Setting: 3.00

4 m External Operation Control Selection after Reset and Activate
Factory Setting: 0

Settings 0: Disable
1: Drive runs if the run command still exists after reset or re-boots.

Setting 1:
Status 1: After the drive is powered on and the external terminal for RUN keeps ON, the drive will run.
Status 2: After clearing fault once a fault is detected and the external terminal for RUN keeps ON,
the drive can run after pressing RESET key.

4 m Zero-speed Level of Motor

Settings 0~65535 rpm
This parameter should be used with the multi-function output terminals (set to 43). It needs to be

Factory Setting: 0

used with PG cared and motor with encoder feedback.
This parameter is used to set the level of motor zero-speed. When the actual speed is lower than

this setting, the corresponding multi-function output terminal 43 will be ON as shown as follows.

A
actualmotor

speed

02-47 +—- T ‘

MO=d43

N m Max. Frequency of Resolution Switch

Factory Setting: 60.00
Settings 0.01~600.00Hz
4 m Switch the delay time of Max. output frequency

Factory Setting: 0.000
Settings 0.000~65.000 sec
It is used to improve the unstable speed or unstable position due to the insufficient of analog
resolution. It needs to be used with external terminal (set to 43). After setting this parameter, it needs

to adjust the analog output resolution of controller simultaneously by this setting.
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AUl +10V
Accel./Decel. time
01-12~01-19

AUI 0V

Max. output frequency

Max. output frequency 01-00

AUI-10V 01-00
Frequency /

command f N/

/ .
Output / / | Resolution switch R \
frequency ; | esolution switc
OHz ﬁléﬂ]ﬁﬁ’e”fd’r’rﬁé& ******* Er e o frequency  pajaytime formax.

Resolution frequency switch | Ol\ll 10-25 1 frequency switch

. 10-24 | 10-24
switch | !
MI=43 1

Forward running Reverserunning

m Display the Status of Multi-function Input Terminal

Factory Setting: Read only

Welghts 215 214 213 212 211 210 29 28 27 25 25 24 23 22 21 20

Bit \15\141312\11 10
A A A

STe 7 e]e a2 1 0]« rwo
4 r  REV
MIA
MI2
MI3
M4
MI5
MI6
MI7
MI8
MI10
MI11
Mit2 \ e,
MI13 | option
MI14 | card
MI15

0=0n
1=0ff

For Example:
If Pr.02-50 displays 0034h (Hex), i.e. the value is 52, and 110100 (binary). It means MI1, MI3 and
MI4 are active.

Weights 2° 2¢
Bit 111

1 0

3 22
1
2

2 2 0=0ON

00« M 1=0FF

S VTP Settings

MI3 = b|t5x2 +b|t4x2 +b|t2x2
M4 = 1x2 +1X2 +1X2

o N

A A

»|

A

_ _ NOTE
MI5 =32+16+4 =52 hah , ,

21=322 =16 . 2=8 2 =4
MI6 2 =2 2 =1
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m Status of Multi-function Output Terminal

Factory Setting: Read only

For Example:
If Pr.02-51 displays 000Bh (Hex), i.e. the value is 11, and 1011 (binary). It means RY1, RY2 and
MO1 are ON.
Weights 292" 218222 g 1 e 58 57§ 5 4 35 2731 30 3
Bt [15[14]13]12[11]10]9 |87 [6]5/4[3]2[1]0]« Relay1
N A A A A A A A A A A A A A A

1=0FF A Relay2
——— Reserved
MO1
MO2
MO10 ‘
MO11
MO12
MO13
MO14 | For
MO15 ) ootion
MO16 | card
MO17
MO18
MO19
Mo20

m Display External Output terminal occupied by PLC

Factory Setting: Read only

P.02-52 shows the external multi-function input terminal that used by PLC.

Weights 215 214 213 212 211 210 29 23 27 26 25 24 23 22 21 20
Bit 15 14 1312 1110 9|8 |7 ]6|5]4 [3]2]1]0|« Fwp
A A A A A A A A A A A A A A
REV
0=ON I
1=0FF MI2
MI3
M4
MI5
MI6
MI7
M8
MI10
MI11
MI12 Foroption
MI13 card
MI14
MI15
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For Example:
When Pr.02-52 displays 0034h(hex) and switching to 110100 (binary), it means MI1, MI3 and MI4

are used by PLC.
Weights 2" 910 9° 98 97 98 o5 94 52 52 oi 5O 0:notused byPLC

Bit ‘0 0‘0 0‘0‘01‘1‘0‘1‘0‘0FMH 1:used by PLC
y A A A A A A A A4 a Displays
MI2 X 5 4 2
MI3 = b|t5%(2 +b‘|‘t4x2 ;'blt2X2
=1x2 +1x2 +1x2
MIi4 =32+16+4 =52
MI5
Mi6 NOTE
MI7 14 13 12
2 =16384 2 =8192 2 =409¢€
MI8 1 10 9
MI10 2 =2048 2 =1024 2 =512
8 7 6
2 =256 2 =128 2 =64
MI11
MI12 25=3224=16 23=8 22=4
MI13 21=2 20=1

m Display Multi-function Output Terminal occupied by PLC

Factory Setting: Read only

P.02-53 shows the external multi-function output terminal that used by PLC.
0=ON
WelghtS 215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 2’] 1=OFF

Bit 15[14[13[12]11]10] o[ 8| 7[6[5]4 ]3] 2] 1] 0]«—Relay1

4 A Y 4 Y A \ A 4 Y 4 \ 4 \ A Relay 2

Reserved
MO1
MQO2
MO10 ‘
MO11
MO12
MO13
MO14 >Foroption
MO15 [ card
MO16
MO17
MO18
MO19
MO20

NOTE

7 6

2 =128 2 =64
5 —_

2 =32 2=16 2 =8
2 1

2 =4 2 =2 2 =1
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For Example:
If the value of Pr.02-53 displays 0003h (Hex), it means RY1and RY2 are used by PLC.

0=NOT used byPLC
1=Used by PLC

Weights 27 2° 2° 2% 2° 22 2" 2°
Bit ojofolojojo|1]1 Relay 1
Relay 2
Reserved

MO1
MO2
Displayvalue
MO3  3=2+1
MO4 =1x2"+1x2°
MO5 =bit 1x2"+bit 0x2°

m Display the Frequency Command Executed by External Terminal
Factory Setting: Read only

Settings Read only

When the source of frequency command comes from the external terminal, if Lv or Fault occurs at
this time, the frequency command of the external terminal will be saved in this parameter.

m Reserved
PEEEF Release Brake Check

Settings 0.000~65.000 sec
This parameter needs to work with function Ml =55 Brake Release. This parameter is to

measure the time interval difference between brake release delay time and brake release
time.

~ SR FWD Brake Current

Settings 0~150%

4 m FWD Brake Frequency

Settings 0.00~655.35Hz

Pr02-32, Pr02-33, Pr02-34, Pr02-57 and Pr02-58 can be applied on setting up cranes. (Choose
crane action #42 to set up multi-functional output Pr02-13, Pr02-14, Pr02-16, and Pr02-17)

When output current of a drive is higher than the setting of Pr02-33 Pivot Point of the Current
(>=02-33) and when output frequency is higher than the setting of Pr02-34 Pivot Point of the
Frequency (>= 02-34), choose #42 to set up Multi-functional output Pr02-13, Pr02-14, Pr02-16 and
Pr002-17 after the delay time set at Pr02-32.

Factory Setting: 0.000

Factory setting: 0

Factory setting : 0.00
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When the Pivot Point of the Current 's setting 02-57#0 and when the output current of the drive is
lower than the setting of Pr02-57 (<02-57), or when the output frequency is lower than the setting of
Pr02-58 (<02-58), the disable the setting #42 of the multi-functional output Pr02-13, Pr02-14,
Pr02-16, Pr02-17

When Pr02-57 = 0, the output current is lower than setting of Pr02-33 Pivot Point of the current
(<02-33) or when output frequency is lower than the setting of Pr02-58(<02-58), disable the setting
of #42 of the multi-functional output Pr02-13, Pr02-14, Pr02-16, Pr02-17.

FEEEE] REV Release Current

Settings 0~100%

BB REV Brake Current

Settings 0~100%

R REV Release Frequency

Settings 0.00~600.00Hz

FEREEE] REV Brake Frequency

Settings 0.00~600.00Hz
See MO = 42 Crane Output and MO = 63 Advance Crane Output sequence diagrams.

FEREE] Speed Area Band (Pr02-34)

Factory Setting: 0

Factory Setting: 0

Factory Setting: 0.00

Factory Setting: 0.00

Factory Setting: 0.00
Settings 0.00~600.00Hz

FEREE] LLACC Mode

Settings 0: Disable; 1: Enable
FERFE LLACC Active Frequency

Factory Setting: 0

Factory Setting: 0.00
Settings 0.00~600.00Hz
R LLACC FWD Active Current

Factory Setting: 0
Settings 0~100%
FEERF LLACC REV Active Current

Factory Setting: 0
Settings 0~100%

FEREF] LLACC Delay Time

Settings 0.000~65.000 sec

Factory Setting: 0.000
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FEREE] LLACC Target Frequency

Factory Setting: 0.00
Settings 0.00~01.00 Hz

FWD Run Command
_— Accelerated Frequency Pr02-69

Frecﬁuency
Comimand!

P02-65_._
Output Freq.

Pr02-66 or Pr02-67 —..~./_.. '

Output current

Counter Pro2-68
start

Pr02-65 is to set the least action frequency of LLACC. When output frequency reaches frequency
command (which is higher than Pr02-65), if the current level is lower than Pr02-66, the counter will
start to count until the time set by Pr02-68. During counting, if the conditions above are met, the
speed will increase to Pr02-69 ;

During the counting, all conditions need to be met to enable LLACC, or it will be disabled until next
start.

In the setting of LLACC, if Pr02-69 is higher than Pr01-00 and Pr01-01, they are required to be
modified, and 01-12 (1st ACC time) also needs to be recalculated.

FEEH 10 Card Type

Settings 0: No 10 Card

: EMC-BPSO01 Card
: No 10 Card

: No 10 Card

: EMC-D611A Card
: EMC-D42A Card

: EMC-R6AA Card

: No 10 Card

Factory Setting: 0

N OO o AW =
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03 Analog Input/Output Parameter  » This parameter can be set during operation.

~ [FER] Analog Input Selection (AVI)
» m Analog Input Selection (ACI)
4 m Analog Input Selection (AUI)

Settings
: No function
: Frequency command (speed limit under torque control mode)
: Torque command (torque limit under speed mode)
: Torque compensation command
: PID target value
: PID feedback signal
: PTC thermistor input value
: Positive torque limit
: Negative torque limit
: Regenerative torque limit
10: Positive/negative torque limit
11: PT100 thermistor input value
12: Reserved
13: PID compensation value
14~17: Reserved
When use analog input as PID reference value, Pr00-20 must set 2(analog input).
Setting method 1: Pr03-00~03-02 set 1 as PID reference input
Setting method 2: Pr03-00~03-02 set 4 as PID reference input
If the setting value 1 and set value 4 existed at the same time, AVI input has highest priority to
become PID reference input.

Factory Setting: 1

Factory Setting: 0

Factory Setting: 0

OCoONOOOPR~WN—=O

When use analog input as PID compensation value, Pr08-16 must set 1(Source of PID
compensation is analog input). The compensation value can be observed via Pr08-17.

When it is frequency command or TQC speed limit, the corresponding value for 0~+10V/4~20mA is
0 — max. output frequency(Pr.01-00)

L) When it is torque command or torque limit, the corresponding value for 0~£10V/4~20mA is 0 — max.
output torque (Pr.11-27).

When it is torque compensation, the corresponding value for 0~+10V/4~20mA is 0 — rated torque.
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Positive torque
A

03-00~02=7
03-00~02=9 {/Positive torque limit
Regenerative
torque limit ﬂ
03-00~02=10

Positive/negative torque limit

Reverse » Forward
03-00~02=10 —__ ¥
Positive/negative torque limit 03-00~02=9
Q\/ Regenerative
torque limit
03-00~02=8 —_ Y

Negative torque limit )
Negative Torque

L) When Pr.03-00~Pr.03-02 have the same setting, then the AVI will be the prioritized selection.

~ FERE] Analog Input Bias (AVI)

Settings -100.0~100.0%
It is used to set the corresponding AVI voltage of the external analog input 0.

~ FERE] Analog Input Bias (ACI)

Settings -100.0~100.0%
It is used to set the corresponding ACI voltage of the external analog input 0.

4 m Analog Voltage Input Bias (AUI)

Settings -100.0~100.0%
It is used to set the corresponding AUI voltage of the external analog input 0.

Factory Setting: 0

Factory Setting: 0

Factory Setting: 0

The relation between external input voltage/current and setting frequency: 0~10V (4-20mA)
corresponds to 0-60Hz.

4 m Reserved

~ FER Positive/negative Bias Mode (AVI)
~ FERE] Positive/negative Bias Mode (ACI)
~ FERE] Positive/negative Bias Mode (AUI)

Factory Setting: 0
Settings 0: Zero bias
1: Lower than or equal to bias
2: Greater than or equal toe bias
3: The absolute value of the bias voltage while serving as the center
4: Serve bias as the center
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In a noisy environment, it is advantageous to use negative bias to provide a noise margin. It is
recommended NOT to use less than 1V to set the operation frequency.

In the diagram below: Black color line: Frequency. Gray color line: Voltagg

Frequency Pr.03-03=10%
gi:z Pr.03-07~03-09 (Positive/Negative Bias Mode)

10987654321

1234567 8910

Frequency

A
60Hz

0:No bias

1:Lower than or equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

V' Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:Nobias

1:Lower than or equal to bias

2: Greater thanor equal to bias

3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

10987654321

P
<

1234567 8910

+»V Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.

1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11Analog Input Gain (AVI)=100%

Pr.03-03=10%

Frequency
A
60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)
54Hz 0:Nobias
1: Lower thanor equal to bias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage
while serving as the center
oH 4:Serve bias as the center
z

10987654321

1234567 8910

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVIl) = 100%
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Chapter 12 Description of Parameter Settings

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:Nobias

1:Lower thanor equal to bias

2: Greater than or equal to bias

3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1:Lower thanor equal to bias
2:Greaterthanorequal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.
Pr.03-11 Analog Input Gain (AVI)= 100%

Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower thanorequal tobias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0:Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or

external teriminal control.
Pr.03-11Analog Input Gain (AVI)= 100%
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Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:Nobias
1:Lower than or equal to bias

2:Greaterthanor equal to bias

3: The absolute value of the bias voltage
while serving as the center

4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lowerthanorequaltobias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:No bias

1:Lower thanor equal to bias

2: Greater thanor equal to bias

3: The absolute value of the bias voltage
while serving as the center

4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.

1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%
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Chapter 12 Description of Parameter Settings

Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower thanorequal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse run is controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%

Pr.03-03=-10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:Nobias

1:Lower thanor equal to bias

2: Greater thanor equal to bias

3: The absolute value of the bias voltage
while serving as the center

4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVIl) = 100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lowerthanorequal tobias
2:Greaterthanor equal to bias
3:The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVIl) = 100%
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Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1: Lower thanor equal to bias
2: Greater thanorequal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1:Lower thanor equal to bias
2: Greater than or equal to bias
3:The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)= 100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1: Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can notbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%
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Chapter 12 Description of Parameter Settings

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower thanorequal tobias
2: Greaterthanorequal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 100%

Pr.03-03=-10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1: Lower thanor equal to bias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI)=111.1%
10/9=111.1%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower thanorequal tobias
2:Greater thanor equal to bias
3:The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11Analog Input Gain (AVI)=111.1%
10/9=111.1%
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Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower thanorequal tobias
2:Greaterthanorequal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVI) = 111.1%
10/9=111.1%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower than or equal to bias
2:Greater thanor equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.03-11 Analog Input Gain (AVIl) = 111.1%
10/9=111.1%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1: Lower than or equal to bias
2:Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr03-11 Analog Input Gain (AVI) = 111.1%
10/9=111.1%
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Chapter 12 Description of Parameter Settings

Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1:Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr03-11Analog Input Gain (AVI) = 111.1%
10/9=111.1%

Pr.03-03=10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1: Lower thanor equal to bias
2: Greater thanorequal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr03-11 Analog Input Gain (AVI) = 111.1%
10/9=111.1%

Pr.03-03=10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lowerthanor equal to bias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr03-11 Analog Input Gain (AVI) = 100%
10/9=111.1%
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Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1:Lower thanor equal to bias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.

1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Calculate the bias: 60-6Hz _ _6-0Hz
10V XV

. Pr.03-03= % x 1006

XV= —0—19 =111V

Calculatethe gain: prg3-11= 10V x 100%=90.0%
11.1V

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower thanor equal to bias
2:Greater than or equal to bias
3:The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse run is controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Calculate the bias: 60-6Hz _ _6-0Hz
10V XV

S Pr.03-03= % x 106

xv=%=1.11v

Calculatethe gain: pr.03-11= —10V x 100%=90.0%
11.1V

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1:Lower thanor equal to bias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Calculate the bias; 80-6Hz _ _6-0Hz .\, 10 _, 44y
10V XV xv 9 '

.Pr.03-03= % x 100%

Calculate the gain: pr.03-11= 19V » 100%= 90.0%
11.1V
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Chapter 12 Description of Parameter Settings

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lowerthanorequal tobias
2:Greater thanor equal to bias
3: The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Calculate the bias: £60-6Hz _ _6-0Hz =10 _
10V XV XV 9 v

oPr.03-03= 1« q0m
10

Calculate the gain: pr.03-11= 1:]]01\</x 100%=90.0%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1:Lower thanor equal to bias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Calculate the bias: 60-6Hz _ _6-0Hz 7> =10 _
10V XV —7 XVE—gm =11y
“\Pr.03-03= %1 x 100%

Calculatethe gain: pr.03-11= 10V x 100%=90.0%
1.1V

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1:Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.

Calculate the bias: 60-6Hz _ _6-0Hz — — > =10 _
10V XV xv 9 TV

. Pr.03-03= % x 100%

Calculatethe gain: pr.03-11= %x 100%=90.0%
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Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1:Lowerthanor equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.
Calculate the bias: 60-6Hz _ _6-OHz __10 _
oy T xv 3 XV= gt =111V

.~ Pr.03-03= % x 100%

Calculatethe gain: pr.03-11= —10V x 100%=90.0%
11.1V

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1:Lowerthanorequal tobias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.

Calculate the bias: 60-6Hz _ _6-OHz j xv= 10 _
10V XV g 1V
"\Pr.03-03= % x 100%

Calculate the gain: Pr.03-11= %x 100%=90.0%

Pr.00-21=0 (Dgital keypad control andd runin FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AUl) = 10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: Nobias
1:Lower than or equal to bias
2: Greaterthanor equal to bias
3: The absolute value of the bias voltage
while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUl)= 100%
Pr.03-14 Analog Negative Input Gain (AUI)= 100%
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Chapter 12 Description of Parameter Settings

Pr.00-21=0 (Dgital keypad control and d runin FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AUIl) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: No bias

1: Lower than or equal to bias

2: Greater thanor equal to bias

3: The absolute value of the bias voltage

while serving as the center
4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverserun. Direction
can not be switched by digital keypad or
external teriminal control.
Pr.00-13 Analog Positive Input Gain (AUl)= 100%
Pr.03-14 Analog Negative Input Gain (AUI)= 100%

Pr.00-21=0 (Dgital keypad control and d runin FWD direction)
Pr.03-05 Analog Paositive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
:No bias
:Lower thanor equal to bias
: Greater than or equal to bias
: The absolute value of the bias voltage
while serving as the center
4:Serve bias as the center

w N =~ O

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUl)= 100%
Pr.03-14 Analog Negative Input Gain (AUI)= 100%

Pr.00-21=0 (Dgital keypad control anddrunin FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AUl) = 10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0: No bias
1: Lower than or equal to bias
2: Greaterthan or equal to bias
3: The absolute value of the bias voltage
while serving as the center

4: Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.
Pr.00-13 Analog Positive Input Gain (AUl)= 100%
Pr.03-14 Analog Negative Input Gain (AUI)= 100%
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Frequency Pr.00-21=0 (Digital keypad control and runin FWD direction )
A Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%

60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)

S4Hz 0:Nobias

1: Lower thanor equal to bias

2:Greaterthanorequal to bias

3:The absolute value of the bias voltage
while serving as the center

4:Serve bias as the center

10987654321 .

|

Laé
1234567 8910

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
60Hz external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUl)=100%
Pr.03-14 Analog Negative Input Gain (AUI)= 100%

Pr.00-21=0 (Digital keypad control and run in FWD direction)

Frequency Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias

1:Lower than or equal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

—V<1-0-9 Bre54321 »v Pr.03-10 (Analog Frequency Command for Reverse Run)
12345678910 0:Negative frequency is not valid.

Forward andreverse runis controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUI)=100%
Pr.03-14 Analog Negative Input Gain (AUI)= 100%

60Hz

Pr.00-21=0 (Digital keypad control and runin FWD direction)

Frequency Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%

A
— 60Hz Pr.03-07~03-09 (Positive/Negative Bias Mode)

54Hz 0:Nobias

1:Lowerthanor equal to bias
2:Greaterthanor equal to bias

3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

10987654321 vy Pr.03-10 (Analog Frequency Command for Reverse Run)
12345678910 0: Negative frequency is not valid.

Forward andreverse runis controlled

by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive

frequency = forward run; negative

frequency = reverse run. Direction

cannot be switched by digital keypad or

external teriminal control.

-V

60Hz
Pr.00-13 Analog Positive Input Gain (AUl)= 100%

Pr.03-14 Analog Negative Input Gain (AUI)= 100%
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Chapter 12 Description of Parameter Settings

Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AUl) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0: Nobias

1:Lower thanor equal to bias

2:Greaterthanor equal to bias

3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
can not be switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUl)=100%
Pr.03-14 Analog Negative Input Gain (AUI)= 100%

Pr.00-21=0 (Digital keypad control and runin FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:Nobias

1:Lower thanor equal to bias

2:Greaterthanor equal to bias
3:The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUl)= 111.1%
(10/9) *100% = 111.1%
Pr.00-14 Analog Negative Input Gain (AUI) = 100%

Pr.00-21=0 (Digital keypad control and runin FWD direction)

Pr.03-05 Analog Positive Voltage Input Bias (AUIl) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower thanorequal to bias
2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUl)= 111.1%
(10/9) *100% = 111.1%
Pr.00-14 Analog Negative Input Gain (AUI) = 100%
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Frequency

A
60Hz

10987654321

12345678910

60Hz

Frequency

10987654321

1234567 8910

60Hz

Frequency

A
60Hz

»

\[‘10 987654321
|

>V
12345678910

60Hz

Pr.00-21=0 (Digital keypad control and run in FWD direction )
Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:Nobias

1:Lower thanorequal to bias

2:Greater thanor equal to bias

3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUl)= 111.1%
(10/9) *100% = 111.1%
Pr.00-14 Analog Negative Input Gain (AUI) = 100%

Pr.00-21=0 (Digital keypad control and run in FWD direction))
Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:Nobias

1:Lower thanorequal tobias

2:Greater thanor equal to bias
3:The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)

0: Negative frequency is not valid.
Forward and reverse run is controlled
by digital keypad or external terminal.

1: Neagtive frequency is valid. Positive

frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUl)= 111.1%

(10/9) *100% = 111.1%

Pr.00-14 Analog Negative Input Gain (AUI) = 100%

Pr.00-21=0 (Digital keypad control and run in FWD direction)
Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:No bias

1:Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or

external teriminal control.
Pr.00-13 Analog Positive Input Gain (AUl)= 111.1%
(10/9) *100% = 111.1%
Pr.00-14 Analog Negative Input Gain (AUI) = 90.9%
(10/11) *100% = 90.9%
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Chapter 12 Description of Parameter Settings

Pr.00-21=0 (Digital keypad control and run in FWD direction)

Pr.03-05 Analog Positive Voltage Input Bias (AUIl) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:Nobias
1:Lower than or equal to bias

2: Greater than or equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0: Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.
Pr.00-13 Analog Positive Input Gain (AUl)= 111.1%
(10/9) *100% = 111.1%
Pr.00-14 Analog Negative Input Gain (AUI) = 90.9%

(10/11) *100% = 90.9%

Pr.00-21=0 (Digital keypad control and runin FWD direction)

Pr.03-05 Analog Positive Voltage Input Bias (AUIl) = 10%
Pr.03-07~03-09 (Positive/Negative Bias Mode)

0:No bias

1:Lowerthanorequal tobias

2: Greater thanor equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

Pr.03-10 (Analog Frequency Command for Reverse Run)
0:Negative frequency is not valid.
Forward and reverse runis controlled
by digital keypad or external terminal.
1:Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannotbe switched by digital keypad or
external teriminal control.
Pr.00-13 Analog Positive Input Gain (AUl)= 111.1%
(10/9) *100% = 111.1%
Pr.00-14 Analog Negative Input Gain (AUI) = 90.9%
(10/11) *100% = 90.9%
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Pr.00-21=0 (Digital keypad control and run in FWD direction)
Frequency Pr.03-05 Analog Positive Voltage Input Bias (AUI) = 10%

Pr.03-07~03-09 (Positive/Negative Bias Mode)
0:No bias
1: Lower thanor equal to bias
2: Greater thanor equal to bias
3: The absolute value of the bias voltage

while serving as the center
4:Serve bias as the center

10987654321 » Pr.03-10 (Analog Frequency Command for Reverse Run)

LAY
12345678910 0: Negative frequency is not valid.
Forward andreverse runis controlled
by digital keypad or external terminal.
1: Neagtive frequency is valid. Positive
frequency = forward run; negative
frequency = reverse run. Direction
cannot be switched by digital keypad or
external teriminal control.

Pr.00-13 Analog Positive Input Gain (AUI)=111.1%
(10/9) *100% = 111.1%
Pr.00-14 Analog Negative Input Gain (AUI) = 90.9%
(10/11) *100% = 90.9%

60Hz

V4 m Analog Frequency Command for Reverse Run

Factory Setting: 0

Settings 0: Negative frequency is not valid. Forward and reverse run is controlled by digital
keypad or external terminal.
1: Negative frequency is valid. Positive frequency = forward run; negative frequency =
reverse run. Run direction can not be switched by digital keypad or the external
terminal control.

Parameter 03-10 is used to enable reverse run command when a negative frequency (negative
bias and gain) is input to AVI or ACI analog signal input.

~ FERI Analog Input Gain (AVI)

N m Analog Input Gain (ACI)

4 m Analog Positive Input Gain (AUI)
4 m Analog Negative Input Gain (AUI)

Settings -500.0~500.0%
Parameters 03-03 to 03-14 are used when the source of frequency command is the analog

Factory Setting: 100.0

voltage/current signal.

~ FERE] Analog Input Filter Time (AVI)
~ ERE Analog Input Filter Time (ACI)
» [FERE Analog Input Filter Time (AUI)

Settings 0.00~20.00 sec
These input delays can be used to filter noisy analog signal.
When the setting of the time constant is too large, the control will be stable but the control response
will be slow. When the setting of time constant is too small, the control response will be faster but
the control may be unstable. To find the optimal setting, please adjust the setting according to the

Factory Setting: 0.01

control stable or response status.
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4 m Addition Function of the Analog Input

Factory Setting: 0
Settings 0: Disable (AVI, ACI, AUI)
1: Enable
When Pr.03-18 is set to 0 and the analog input setting is the same, the priority for AVI, ACI and AUI
are AVI>ACI>AUL.

Frequency

)*gain]* FmaX(01'OO)

10V or 16mA
Fcommand: the corresponding

frequency for 10V or 20mA
ay: 10 or16mA

bias: Pr.03-03,Pr. 03-04, Pr.03-05
gain: Pr.03-11,Pr.03-12, Pr.03-13, Pr.03-14

Fcommand=[(ay bias

Voltage

4 m Treatment to 4-20mA Analog Input Signal Loss

Factory Setting: 0
Settings 0: Disable
1: Continue operation at the last frequency
2: Decelerate to stop
3: Stop immediately and display ACE
This parameter determines the behavior when 4~20mA signal is loss, when AVIc(Pr.03-28=2) or
AClc (03-29=0).
When Pr.03-28 is not set to 2, it means the voltage input to AVI terminal is 0-10V or 0-20mA. At this
moment, Pr.03-19 will be invalid.
When Pr.03-29 is set to 1, it means the voltage input to ACI terminal is for 0-10V. At this moment,
Pr.03-19 will be invalid.
When setting is 1 or 2, it will display warning code “AnL” on the keypad. It will be blinking until the

loss of the ACI signal is recovered or drive is stop.

~ FEREE] Mutti-function Output 1 (AFM1)
~ FEREEE] Mutti-function Output 2 (AFM2)

Settings 0~23
Function Chart

Factory Setting: 0

Factory Setting: 0

Settings Functions Descriptions
0 Output frequency (Hz) Max. frequency Pr.01-00 is regarded as 100%.
1 Frequency command (Hz) Max. frequency Pr.01-00 is regarded as 100%.
2 Motor speed (Hz) 600Hz is regarded as 100%
3 Output current (rms) (2.5 X rated current) is regarded as 100%
4 Output voltage (2 X rated voltage) is regarded as 100%
5 DC Bus Voltage 450V (900V)=100%
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6 Power factor -1.000~1.000=100%
7 Power Rated power is regarded as 100%
8 Output torque Full-load torque is regarded as 100%
9 AVI 0~10V=0~100%
10 |ACI 0~20mA=0~100%
11 AUl -10~10V=0~100%
12 |g-axis current (Iq) (2.5 X rated current) is regarded as 100%
13 g-axis feedback value (lq) (2.5 X rated current) is regarded as 100%
14 | d-axis current (Id) (2.5 X rated current) is regarded as 100%
15 d-axis feedback value (Id) (2.5 X rated current) is regarded as 100%
16  |g-axis voltage (VQ) 250V (500V) =100%
17  |d-axis voltage(Vd) 250V (500V) =100%
18  Torque command Rated torque is regarded as 100%
19  |PG2 frequency command Max. frequency Pr.01-00 is regarded as 100%.
20  Output for CANopen control For CANopen analog output
1 RS485 analog output (I::?\;Icc_grplgnﬁnéchjg)_gl\?g;;))ut (CMC-MODO01, CMC-EIPO1,
0o Analog output for For communication output (CMC-MODO01, CMC-EIPOT1,
communication card CMC-PNO1, CMC-DNO1)
Pr.03-32 and Pr.03-33 controls voltage/current output
23  Constant voltage/current output ||evel
0~100% of Pr.03-32 corresponds to 0~10V of AFM1.

4 m Gain of Analog Output 1 (AFM1)

Factory Setting: 100.0

4 m Gain of Analog Output 2 (AFM2)

Settings 0~500.0%

Factory Setting: 100.0

It is used to adjust the analog voltage level (Pr.03-20) that terminal AFM outputs.

This parameter is set the corresponding voltage of the analog output 0.

~ |FERREE Analog Output 1 when in REV Direction (AFM1)

Factory Setting: 0

~ FEREE] Analog Output 2 when in REV Direction (AFMZ2)

Factory Setting: 0

Settings 0: Absolute value in REV direction
1: Output OV in REV direction; output 0-10V in FWD direction
2: Output 5-0V in REV direction; output 5-10V in FWD direction
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10V(20mA) 10V(20mA) 10V(20mA)
v
03-18
/ 03-21 /

oV 03-24 .C oV Frequency 5v  Frequency

(0mA) .~ (0mA) (12mA)
03-22=0 ' 03-22=1 03-22=2
03-25=0 03-25=1 03-25=2

Selections for the analog output direction

m Reserved
~ FEREE AFM2 Output Bias

Settings -100.00~100.00%
Example 1, AFM2 0-10V is set output frequency, the output equation is

Factory Setting: 0.00

Output Frequency
01-00
Example 2, AFM2 0-20mA is set output frequency, the output equation is

10V x( )X 03-24+10V x03-27

Output Frequency
01-00
Example 3, AFM2 4-20mA is set output frequency, the output equation is

20mA X ( )*x03-24+20mA x03-27

Output Frequency
01-00

~ FERER] AVi Selection

Settings 0: 0-10V
1: 0-20mA
2: 4-20mA

N m ACI Selection

Settings 0: 4-20mA
1: 0-10V
2: 0-20mA
When changing the input mode, please check if the switch of external terminal (SW3, SW4)
corresponds to the setting of Pr.03-28~03-29.

4mA +16mA X ( )*x03-24+16mA x03-27

Factory Setting: 0

Factory Setting: 0
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N m Status of PLC Output Terminal

Factory Setting: ##

Settings 0~65535
Monitor the status of PLC analog output terminals

P.03-30 shows the external multi-function output terminal that used by PLC.

0=0ON
, 1=OFF
WelghtS 215 214 213 212 211 210 29 28 27 26 25 24 23 22
Bit 15 (14 |13 |12|11/10| 9|8 |716 |54 |31 2|10 AFM 1
AFM 2
NOTE
7 6
2 =128 2 =64
5 4 3
2 =32 2 =16 2 =8
2 1 0
2 =4 2 =2 2 =1

For Example:

If the value of Pr.02-30 displays 0002h(Hex), it means AFM1and AFM2 are used by PLC.
O0=Notused by PLC
1=Used by PLC
Weights 27 2° 2° 2¢ 2% 22 27 2°
Bt|,o|OoO|O|OJOJO]T1]O AFM 1

AFM 2
Display value
2=1x2'+0x2°
=bit 1x2'+bit 0x2°

m AFM2 0-20mA Output Selection

Factory Setting: 0
Settings 0: 0-20mA output
1: 4-20mA output

m AFM1 DC output setting level

m AFM2 DC Output Setting Level

Factory Setting: 0.00

Settings 0.00~100.00%

BEEREE] ArM1 Filter Output Time

Factory Setting: 0.01

Settings 0.00~20.00 Sec

BEEREF Arv2 Filter Output Time

Factory Setting: 0.01

Settings 0.00~20.00 Sec
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~ Reserved

~ HEBRRE] MO by Al Level

Settings 0: AVI
1: ACI
2: AUI

4 m Al Upper Level

Settings -100% ~ +100%

4 m Al Lower Level

Settings -100% ~ +100%
This function requires to work with Multi-function output item “67” Analog signal level achieved.

Factory Setting: 0

Factory Setting: 50%

Factory Setting: 10%

The MO activate when Al input level is higher than Pr.03-45 Al upper level. The MO shout off when
the Al input is lower than Pr.03-46 Al lower level.

~ Reserved

m Analog Input Curve Selection

Settings 0: Regular Curve

Factory Setting: 0

: 3 point curve of AVI

: 3 point curve of ACI

: 3 point curve of AVI & ACI

: 3 point curve of AUI

: 3 point curve of AVI & AUI

: 3 point curve of ACI & AUI

: 3 point curve of AVI & ACI & AUI

FEEEH Avi Low Point

Settings 03-28=0, 0.00~10.00V
03-28#0, 0.00~20.00mA

m AVI Proportional Low Point

Settings 0.00~100.00%

N OO 0o A WO =

Factory Setting: 0.00

Factory Setting: 0.00
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FEEEE] Avi Mid Point

Settings  03-28=0, 0.00~10.00V
03-28#0, 0.00~20.00mA

EEEREE] Avi Proportional Mid Point

Settings 0.00~100.00%

BEEEE AV High Point

Settings  03-28=0, 0.00~10.00V
03-28#0, 0.00~20.00mA

m AVI Proportional High Point

Settings 0.00~100.00%
When Pr.03-28 = 0, AVI setting is 0-10V and the unit is in voltage (V).
When Pr.03-28 # 0, AVI setting is 0-20mA or 4-20mA and the unit is in current (mA).
When setting analog input AVI to frequency command, it 100% corresponds to Fmax (Pr.01-00

Factory Setting: 5.00

Factory Setting: 50.00

Factory Setting: 10.00

Factory Setting: 100.00

BEE

Max. operation frequency).

[ The 3 parameters (Pr03-51, Pr03-53 and Pr03-53) must meet the following argument: P03-51 <
P03-53 < P03-55. The 3 proportional points (Pr03-52, Pr03-54 and Pr03-56) doesn’t have any limit.
Between two points is a linear calculation. The ACI and AUI are same as AVI.

' The output % will become 0% when the AVI input value is lower than low point setting.

For example:

P03-51 = 1V; P03-52 = 10%. The output will become 0% when AVI input is lower than 1V. If the AVI
input is swing between 1V and 1.1V, drive’s output frequency will beats between 0% and 10%

FEEER] ~c! Low Point

Settings Pr.03-29=1, 0.00~10.00V
Pr.03-29#1, 0.00~20.00mA

m ACI Proportional Low Point

Settings 0.00~100.00%

BFEEEE] Ac! Mid Point

Settings 03-29=1, 0.00~10.00V
03-29#1, 0.00~20.00mA

BEERFH] Ac! Proportional Mid Point

Settings 0.00~100.00%

Factory Setting: 4.00

Factory Setting: 0.00

Factory Setting: 12.00

Factory Setting: 50.00
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EEEFH Ac! High Point

Settings  03-29=1, 0.00~10.00V
03-29#1, 0.00~20.00mA

m ACI Proportional High Point

Factory Setting: 20.00

Factory Setting: 100.00
Settings 0.00~100.00%
When Pr.03-29=1, ACI setting is 0-10V and the unit is in voltage (V).
When Pr.03-29#1, ACI setting is 0-20mA or 4-20mA and the unit is in current (mA).
When setting analog input ACI to frequency command, it 100% corresponds to Fmax (Pr.01-00

BEBE

Max. operation frequency).

The 3 parameters (Pr03-57, Pr03-59 and Pr03-61) must meet the following argument: P03-57 <
P03-59 < P03-61. The 3 proportional points (Pr03-58, Pr03-60 and Pr03-62) doesn’t have any limit.
Between two points is a linear calculation.

B

B

The output % will become 0% when the ACI input value is lower than low point setting.

For example:

P03-57 = 2mA; P03-58 = 10%. The output will become 0% when AVI input is lower than 2mA. If
the ACI input is swing between 2mA and 2.1mA, drive’s output frequency will beats between 0%
and 10%.

m Positive AUl Voltage Low Point

Factory Setting: 0.00
Settings 0.00~10.00V

m Positive AUI Voltage Proportional Low Point

Factory Setting: 0.00
Settings 0.00~100.00%

BEERFE Positive AUI Voltage Mid Point

Factory Setting: 5.00
Settings 0.00~10.00V
m Positive AUl Voltage Proportional Mid Point

Factory Setting: 50.00
Settings 0.00~100.00%

BEEERFR Fositive AUI Voltage High Point

Settings 0.00~10.00V
m Positive AUI Voltage Proportional High Point

Factory Setting: 10.00

Factory Setting: 100.00
Settings 0.00~100.00%
When setting positive voltage AUI to frequency command, it 100% corresponds to Fmax (Pr.01-00

Max. operation frequency) and the motor runs in forward direction.
Three of the positive voltage AUI points can be set according to user’s demand on voltage and
proportion, there is no setting limit for AUl points.
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m Negative AUI Voltage Low Point

Factory Setting: 0.00
Settings 0.00~-10.00V

m Negative AUI Voltage Proportional Low Point

Factory Setting: 0.00
Settings 0.00~-100.00%

m Negative AUI Voltage Mid Point

Factory Setting: -5.00
Settings 0.00~-10.00V

m Negative AUI Voltage Proportional Mid Point

Factory Setting: -50.00
Settings 0.00~-100.00%

FEERE] Negative AUI Voltage High Point

Factory Setting: -10.00
Settings 0.00~-10.00V

m Negative AUI Voltage Proportional High Point

Factory Setting: -100.00

Settings 0.00~-100.00%
When setting negative voltage AUI to frequency command, it 100% corresponds to Fmax (Pr.01-00
Max. operation frequency) and the motor runs in reverse direction.
Three of the negative voltage AUI points can be set according to user’s demand on voltage and
proportion; there is no setting limit for AUI points.
The 3 parameters (Pr03-69, Pr03-71 and Pr03-73) must meet the following argument: P03-69 <
P03-71 < P03-73. The 3 proportional points (Pr03-70, Pr03-72 and Pr03-74) doesn’t have any limit.
Between two points is a linear calculation.

The output % will become 0% when the negative AUl input value is lower than low point setting.
For example:

P03-63=-1V; P03-64 = 10%. The output will become 0% when AUI input is bigger than -1V. If the
AUl input is swing between -1V and -1.1V, drive’s output frequency will beats between 0% and
10%.
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04 Multi-Step Speed Parameters » This parameter can be set during operation.

» m 1st Step Speed Frequency
4 m 2nd Step Speed Frequency
4 m 3rd Step Speed Frequency
4 m 4th Step Speed Frequency
» m 5th Step Speed Frequency
4 m 6th Step Speed Frequency
4 m 7th Step Speed Frequency
4 m 8th Step Speed Frequency
» m 9th Step Speed Frequency
» m 10th Step Speed Frequency
4 m 11th Step Speed Frequency
4 m 12th Step Speed Frequency
» m 13th Step Speed Frequency
4 m 14th Step Speed Frequency
4 m 15th Step Speed Frequency

Settings 0.00~600.00Hz
The Multi-function Input Terminals (refer to setting 1~4 of Pr.02-01~02-08 and 02-26~02-31) are
used to select one of the AC motor drive Multi-step speeds (max. 15 speeds). The speeds

Factory Setting: 0.00

(frequencies) are determined by Pr.04-00 to 04-14 as shown in the following.
The run/stop command can be controlled by the external terminal/digital keypad/communication via
Pr.00-21.
Each one of multi-step speeds can be set within 0.0~600.0Hz during operation.
Explanation for the timing diagram for multi-step speeds and external terminals
The Related parameter settings are:
1. Pr.04-00~04-14: setting multi-step speeds (to set the frequency of each step speed)
2. Pr.02-01~02-08, 02-26~02-31: setting multi-function input terminals (multi-step speed 1~4)
B Related parameters: 01-22 JOG Frequency, 02-01 Multi-function Input Command 1 (MI1),
02-02 Multi-function Input Command 2 (MI2), 02-03 Multi-function Input Command 3 (MI3),
02-04 Multi-function Input Command 4 (MI4)
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Frequency

[Mastey/Speed

112 3 4 5 67,8 9 10 11 12 13 14 15|

Run/Stpp
Joommacation | ON ]
§ x |istseeed _OFFON| [ON| [ON__[ON|_[ON| [ON [ON|__[ON
gﬂi’g 2nd speed OFF | dN | ‘ I ON :| ! dN T| 3 | dN |
FE3 \owwees opr | ——ew—1 | | —ow |
§§§8 4th speed OFF L ‘\ : 0?\1 : 1\

Jog Freq. OFF

ON__

Multi-speed via External Terminals

N m Position command 1 (pulse

N m Position command 2 (pulse

4 m Position command 3 (pulse

4 m Position command 4 (pulse

4 m Position command 7 (pulse

4 m Position command 8 (pulse

)
)
)
)
N m Position command 5 (pulse)
)
)
)
)

N m Position command 9 (pulse

(
(
(
(
(
N m Position command 6 (pulse
(
(
(
0

N m Position command 10 (pulse

N m Position command 11 (pulse

4 m Position command 12 (pulse

N m Position command 14 (pulse

(
(
(
4 m Position command 13 (pulse
(
4 m Position command 15 (pulse

-— = | = | = | — | =

Settings -32767~32767

Factory Setting: 0

Please refer to Pr.02-01~02-08 (Multi-function Input Command) for description on setting 34
(Switch between multi-step position and multi-speed control) and setting 36 (Enable multi-step

position learning function).

Multi-step position corresponding. MI4 | MI3 = MI2 | MI1 | Multi-step speed corresponding

10-19 0 0 0 0 Positioning for Encoder Position
04-16 Position command 1 (pulse) | O 0 0 1 04-00 1% step speed frequency
04-18 Position command 2 (pulse) | O 0 1 0 04-01 2" step speed frequency
04-20 Position command 3 (pulse) | 0 0 1 1 04-02 3" step speed frequency
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04-22 Position command 4 (pulse

04-03 4" step speed frequency

04-24 Position command 5 (pulse

04-04 5" step speed frequency

04-05 6" step speed frequency

04-28 Position command 7 (pulse

04-06 7" step speed frequency

04-30 Position command 8 (pulse

04-07 8" step speed frequency

( )
( )
04-26 Position command 6 (pulse)
( )
( )
( )

04-32 Position command 9 (pulse

04-08 9" step speed frequency

04-34 Position command 10 (pulse

04-09 10" step speed frequency

04-36 Position command 11 (pulse

04-10 11" step speed frequency

04-38 Position command 12 (pulse

04-11 12" step speed frequency

04-12 13" step speed frequency

04-42 Position command 14 (pulse

04-13 14" step speed frequency

—_ | | = = - - - O OO O

( )
( )
( )
04-40 Position command 13 (pulse)
( )
( )

04-44 Position command 15 (pulse

oy pergy gl el N TR e MR R S S I G e

2 |a|lojlo|m|a|lojlo|a|la|lo|o

- OO 0O -2 O =0 =0

04-14 15" step speed frequency

m Position command 1 (revolution

m Position command 2 (revolution

m Position command 3 (revolution

m Position command 4 (revolution

m Position command 6 (revolution

m Position command 7 (revolution

m Position command 8 (revolution

( )

( )

( )

( )

m Position command 5 (revolution)
( )

( )

( )

)

m Position command 9 (revolution

m Position command 10 (revolution

m Position command 11 (revolution

m Position command 13 (revolution

)

( )

m Position command 12 (revolution)
( )

( )

m Position command 14 (revolution

m Position command 15 (revolution)

To switch the target position of the external terminal, set external terminal parameters to

Pr.02-01=1, Pr.02-02=2, Pr.02-03=3, Pr.02-04= 4 by selecting the P2P target position via multi-step

speed.

Setting: Target Position = 04-15 x (10-01*4) + 04-16

Srl)velttjelg-;}zfus Target Position of P2P
0000 0
0001 Position 1 04-15 04-16
0010 Position 2 04-17 04-18
0011 Position 3 04-19 04-20
0100 Position 4 04-21 04-22
0101 Position 5 04-23 04-24
0110 Position 6 04-25 04-26
0111 Position 7 04-27 04-28
1000 Position 8 04-29 04-30

12-04-3
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11-00 bit8=0

11-00 bit8=1
04-00
04-01
04-02
04-03
04-04
04-05
04-06
04-07
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Multi-step
Speed Status
1001
1010
1011
1100
1101
1110
1111

Target Position of P2P

Position 9

Position 10
Position 11
Position 12
Position 13
Position 14
Position 15

~ BRI PLC Buffer 0
~ BRI PLC Buffer 1
~ [FERERE PLC Buffer 2
~ HEEEE] PLC Buffer 3
~ FEEER] PLC Buffer 4
~ HEREE PLC Buffer 5
~ HEEEE PLC Buffer 6
~ BRI PLC Buffer 7
~ HEREE] PLC Buffer 8
~ HEEEE] PLC Buffer 9
~ B PL.C Buffer 10
~ BRI PLC Buffer 11
~ B PLC Buffer 12
~ HEREE] PLC Buffer 13
~ FEREE] PLC Buffer 14
~ EREE] PLC Buffer 15
~ B PLC Buffer 16
~ FEEEE] PLC Buffer 17
~ HBREE] PLC Buffer 18
~ FBEREE] PLC Buffer 19

Settings

04-31 04-32
04-33 04-34
04-35 04-36
04-37 04-38
04-39 04-40
04-41 04-42
04-43 04-44
0~65535

Maximum Speed of P2P

04-08
04-09
04-10
04-11
04-12
04-13
04-14

Factory Setting: 0

) Can be combined with PLC or HMI programming for variety application.
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05 Motor Parameters » This parameter can be set during operation.

m Motor Auto Tuning

Settings  0: No function

Factory Setting: 0

: Rolling test for induction motor (Rs, Rr, Lm, Lx, no-load current)
: Rolling test for induction motor

: No function

: Rolling test for PM motor magnetic pole

: Rolling test for PM motor

o h W0 N =

6: Rolling test for IM motor flux curve
12: FOC Sensorless inertia estimation
13: High frequency and blocked rotor test for PM motor parameter

Induction Motor
Press [Run] to begin auto tuning. The measured value will be written into motor 1 (Pr.05-05
~05-09, Rs, Rr, Lm, Lx, no-load current) and motor 2 (Pr.05-17 to Pr.05-21) automatically.

To begin AUTO-Tuning in rolling test:

1. Make sure that all the parameters are set to factory settings and the motor wiring is correct.
2. Make sure the motor has no-load before executing auto-tuning and the shaft is not connected
to any belt or gear motor. It is recommended to set to 2 if the motor can’t separate from the

load.
3.
Motor 1 Parameter Motor 2 Parameter

Motor Rated Frequency 01-01 01-35
Motor Rated Voltage 01-02 01-36
Motor Full-load Current 05-01 05-13
Motor Rated Power 05-02 05-14
Motor Rated Speed 05-03 05-15
Motor Pole Numbers 05-04 05-16

4. Set Pr.05-00=1 and press [Run] , the drive will begin auto-tuning. Please be aware of the
motor that it starts spinning as [Run] is pressed.

5. When auto-tuning is completed, please check if the measured values are written into motor 1
(Pr.05-05 ~05-09) and motor 2 (Pr.05-17 ~05-21) automatically.

6. Mechanical equivalent circuit

T e m I

Pr 0506 Pr.05-09
Pr 0518 Pr.05-21
Vs Lm Rr
Pr.05-08 Pr.05-07
l Pr.05-20 Pr.05-19

% If Pr.05-00 is set to 2 (static test), user needs to input the no-load current value of motor
into Pr.05-05 for motor 1/Pr.05-17 for motor 2.
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Set Pr.05-00=6 to begin rolling test for IM motor flux curve. This function is available
when the drive is in FOC/TQC Sensorless control. User may begin auto-tuning after
setting up the motor information.

M Setup Pr.01-01, 01-02, 05-01~05-04 according to the motor nameplate information -
M Set Pr.05-00=6 and press [Run] , make sure no loading is applied to the motor
before setting Pr.05-00 to 6 and before performing auto-tuning.
L0 When Pr.05-00=12, the drive begins FOC Sensorless inertia estimation for IM motor. This
function is available when the drive is in FOC/TQC Sensorless control. User may begin
auto-tuning after setting up the motor information.

M Note: Make sure the motor parameters (no-load current, Rs, Rr, Lm and Lx) of the
drive are set before performing Pr.05-00=12 (auto-tuning for FOC Sensorless
interior estimation for IM motor).

Set Pr.00-10=2 (torque mode)
Set Pr. 00-13=2 (TQCPG, Open-loop torque mode)
Set Pr. 05-00=12 and press [Run] to begin FOC Sensorless inertia measure

b~

When the process of inertia estimation is completed, check Pr.11-01 (unit: PU Q8) and
see if the measured value is acceptable.
Set up Sensorless FOC Mode
1. Set Pr.00-10 = 0 (speed mode)
2. Set Pr.00-11 =5 (FOC sensorless mode)
3. Set bit0 of Pr.11-00 to 1 (use ASR gain function to automatically adjust the ASR
bandwidth in Pr.11-03,11-04,11-05)
(IESPNOTE|
@ Intorque/vector control mode, it is not recommended to have motors run in parallel.
@ It is not recommended to use torque/vector control mode if motor rated power exceeds
the rated power of the AC motor drive.
@  When auto-tuning 2 motors, it needs to set multi-function input terminals (setting 14) or
change Pr.05-22 for motor 1/motor 2 selection.
The no-load current is usually 20~50% X rated current.
@ The rated speed can not be greater than or equal to 120f/p (f = rated frequency
Pr.01-01/01-35; P: number of motor poles Pr.05-04/05-16).

Permanent Magnet Motor (PM)

[ Set Pr.05-00=5 or 13 and press [Run] to begin auto tuning for PM motor. The
measured values will be written into Pr.05-39 (Rs) , Pr.05-40 & 41 (Ld & Lg) and
Pr.05-43 (PM motor’s Ke parameter ) .

To begin AUTO-Tuning for PM motor in rolling test:

1. Make sure all the parameters are reset to factory setting and the motor wiring installation is
correct.
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2. For PM motor, set Pr.05-33=1 and complete the following settings according to your motor
specifications, Pr.05-34 rated current, Pr.05-35 rated power, Pr.05-36 rated speed and Pr.
05-37 pole number. The acceleration time and deceleration time should be set according to
your motor capacity.

3. Set Pr.05-00to 5 and press [Run] to begin auto tuning for PM motor. Please be aware of
the motor that it starts spinning as [Run] is pressed.

4. When auto-tuning is completed, please check if the measured values are written into
Pr.05-39~05-41 and Pr.05-43 automatically.

Set Pr.05-00=4 and press [Run] to begin auto-tuning for PM motor PG offset angle. The
measured value will be written into Pr.05-42 automatically.

@ Note 1: When execute auto-tuning for PM motor PG origin, please make sure the
encoder setting are correct (Pr.10-00, 10-01, 10-02), otherwise the PG origin measure
error and motor stall may occur.

@ Note 2: If PM motor runs in an opposite direction of the drive’s command, switch any
two of the UVW cable and re-connect, then execute PG origin search again. It is crucial
to execute auto-tuning after the switch otherwise PG origin measure error and motor
stall may occur.

Auto-tuning process for measuring PG offset angle of PM motor:

1. Set Pr.05-00=5 and press RUN, or manually input the values into Pr. 01-01, 05-34~-541 and
Pr.05-43.

2. ltis strongly suggested to remove the motor and unload before beings auto-tuning.
Set Pr.05-00=4 and press [Run] to begin auto-tuning. Please be aware of the motor that it
starts spinning as [Run] is pressed.

4.  When auto-tuning is completed, please check if the PG offset angle is written into Pr.05-42
automatically.

(IESPNOTE|

When auto-tuning for PM motor is completed and the control mode setting is done, it is

recommend to turn the drive’s power off and restart again to ensure the drive operates according

to the motor parameter settings.

m Full-load Current of Induction Motor 1 (A)

Unit: Amper
Factory Setting: #.##
Settings 10 to 120% of drive’s rated current

This value should be set according to the rated current of the motor as indicated on the motor
nameplate. The factory setting is 90% X rated current.
Example: The rated current for 7.5HP (5.5kW) is 25 and factory setting is 22.5A. The range for
setting will be 10~30A.(25*40%=10A and 25*120%=30A)
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4 m Rated Power of Induction Motor 1(kW)

Factory Setting: #.##
Settings 0~655.35 kW

It is used to set rated power of the motor 1. The factory setting is the power of the drive.

4 m Rated Speed of Induction Motor 1 (rpm)

Factory Setting:
1710 (60Hz 4 poles )
1410 (50Hz 4 poles )

Settings 0~65535

It is used to set the rated speed of the motor and need to set according to the value indicated on

the motor nameplate.
Before set up this parameter, you need to set up Pr05-04.

m Pole Number of Induction Motor 1

Factory Setting: 4
Settings 2~20

It is used to set the number of motor poles (must be an even number).
Set up Pr.05-04 before you set up Pr.05-083.

m No-load Current of Induction Motor 1 (A)

Unit: Amper
Factory Setting: #.##
Settings 0 to the factory setting in Pr.05-01

The factory setting is 40% X rated current.

m Stator Resistance(Rs) of Induction Motor 1

m Rotor Resistance(Rr) of Induction Motor 1

Factory Setting: #.###
Settings 0~65.535Q

m Magnetizing Inductance(Lm) of Induction Motor 1

m Stator inductance(Lx) of Induction Motor 1

Factory Setting: #.#
Settings 0~6553.5mH

~ Reserved
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FEEE] Fuii-load Current of Induction Motor 2 (A)

Unit: Amper
Factory Setting:#.##
Settings 10~120%
This value should be set according to the rated frequency of the motor as indicated on the motor
nameplate. The factory setting is 90% X rated current.
Example: The rated current for 7.5HP (5.5kW) is 25A and factory setting is 22.5A. The range for
setting will be 10~30A.(25*40%=10A and 25*120%=30A)

4 m Rated Power of Induction Motor 2 (kW)

Factory Setting: #.##
Settings 0~655.35 kW
It is used to set rated power of the motor 2. The factory setting is the power of the drive.

4 m Rated Speed of Induction Motor 2 (rpm)

Factory Setting: 1710
Settings 0~65535
It is used to set the rated speed of the motor and need to set according to the value indicated on

the motor nameplate.
m Pole Number of Induction Motor 2

Settings 2~20
It is used to set the number of motor poles (must be an even number).

m No-load Current of Induction Motor 2 (A)

Factory Setting: 4

Unit: Amper
Factory Setting: #.##
Settings 0 to the factory setting in Pr.05-13

The factory setting is 40% X rated current.

m Stator Resistance (Rs) of Induction Motor 2
m Rotor Resistance (Rr) of Induction Motor 2

Factory Setting: #.###
Settings 0~65.535Q

m Magnetizing Inductance (Lm) of Induction Motor 2
m Stator Inductance (Lx) of Induction Motor 2

Factory Setting: #.#
Settings 0~6553.5 mH
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m Induction Motor 1/ 2 Selection

Factory Setting: 1
Settings 1: Motor 1
2: Motor 2

It is used to set the motor that driven by the AC motor drive.

N m Frequency for Y-connection//\-connection Switch of Induction Motor

Factory Setting: 60.00
Settings 0.00~600.00Hz

m Y-connection//\-connection Switch of Induction Motor IM

Factory Setting: 0
Settings 0: Disable
1: Enable

V4 m Delay Time for Y-connection//\-connection Switch of Induction Motor

Factory Setting: 0.200
Settings  0.000~60.000 sec

P.05-23 and Pr.05-25 are applied in the wide range motors and the motor coil will execute the
switch of Y-connection/A-connection as required. (The wide range motors has relation with the
motor design. In general, it has higher torque at low speed and Y-connection and it has higher
speed at high speed and connection.

Pr.05-24 is used to enable/disable Y-connection/A- connection Switch.

When Pr.05-24 is set to 1, the drive will select by Pr.05-23 setting and current motor frequency to
switch motor to Y-connection or A- connection. At the same time, it will also affect motor
parameters.

Pr.05-25 is used to set the switch delay time of Y-connection/A- connection.

When output frequency reaches Y-connection/A-connection switch frequency, drive will delay by
Pr.05-25 before multi-function output terminals are active.

/\-connectionis finished U
Pr.02-01~08=30

MI1 \'%

/\-connection control W V| U
Pr.02-13~14=32 &b b
ol ol o

Y-connection is finished
Pr.02-01~08=29

MI2 RA .
Y-connection contro

Pr.02-11~14=31

Kexe

E‘O
Bere

Y- /A connection switch: can be used for wide range motor

Y -connection for low speed: higher torque can be used for rigid tapping

MRA

/\-connection for high speed: higher torque can be used for high-speed drilling

12-05-6



Chapter 12 Description of Parameter Settings

If switch point is 60Hz,

/ the accel. switch pointis 62Hz

Decel. switch pointis 58Hz

Pr.05-23 /
Y-Aswitch-—— />~ N s
frequency ‘ /n this area, motorisin free i ¥ —Bandwidth is 2Hz
irun status.AC motor drive ! i :
Motorspeed/ ' stops outputting | ‘ Motorspeed will
! | i | | \decrease
frequency 3 <« »|Pr.05-25 Delay Time for Y-connection¢ | by loadinertia.

Y-conenction : Py
confirmationinput 3 Pr.02-13~14=29

/\-connection output % ON | %
Pr.02-13~14=32 — T
/\-connection i I ON I :
confirmation input ‘
Pr.02-13~14=30 I:mechanical bouncetime

freerun status

|

1

|

|

1

output !
frequency ! ‘

Y-connectionoutput

|
|
|
|
|
|
|
i
Pr.02-13~14=31 o 1
Y-connection | !
|

1

|

|

1

|

|

|

|

|

|

|

I

|

confirmation input ON _ :
|

Pr.02-01~08=29
A-connection output

Pr.02-13~14=32
A-connection

confirmation input

Pr.02-01~08=30
Y-2 switch error

frequency

ON

ON

‘ ! 2 seconds !
delaytime

Pr.05-25

m Accumulative Watt Per Second of Motor in Low Word (W-sec)

Factory Setting: 0.0
Settings Read only
m Accumulative Watt Per Second of Motor in High Word (W-sec)

Factory Setting: 0.0
Settings Read only
m Accumulative Watt-hour of Motor (W-Hour)

Factory Setting: 0.0
Settings Read only
m Accumulative Watt-hour of Motor in Low Word (KW-Hour)

Factory Setting: 0.0
Settings Read only

12-05-7



Chapter 12 Description of Parameter Settings

FERER Accumulative Watt-hour of Motor in High Word (KW-Hour)

Factory Setting: 0.0
Settings Read only

Pr.05-26~05-29 records the amount of power consumed by motors. The accumulation begins
when the drive is activated and record is saved when the drive stops or turns OFF. The amount of
consumed watts will continue to accumulate when the drive activate again. To clear the
accumulation, set Pr.00-02 to 5 then the accumulation record will return to O.

m Accumulative Motor Operation Time (Min)

Factory Setting: 0
Settings 00~1439

m Accumulative Motor Operation Time (day)

Factory Setting: 0

Settings 00~65535

Pr. 05-31 and Pr.05-32 are used to record the motor operation time. To clear the operation time, set
Pr.05-31 and Pr.05-32 to 00. Operation time shorter than 60 seconds will not be recorded.

m Induction Motor (IM) and Permanent Magnet Motor Selection

Factory Setting: 0
Settings 0: Induction Motor
1: Permanent Magnet Motor
2: IPM
m Full-load current of Permanent Magnet Motor

Factory Setting: 0.00
Settings 0.00~655.35 Amps
m Rated Power of Permanent Magnet Motor

Factory Setting: 0.00
Settings 0.00~655.35 kW

m Rated speed of Permanent Magnet Motor

Factory Setting: 2000
Settings 0~65535 rpm
m Pole number of Permanent Magnet Motor

Factory Setting: 10
Settings 0~65535

m Inertia of Permanent Magnet Motor

Settings  0.0~6553.5 kg.cm? (0.0001kg.m?)
This parameter setting is defined in kg-cm? . If this measure is not familiar to you, please refer to

Factory Setting: 0.0

the chart below. (Delta’s motor inertia chart is for reference purpose only.)
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Delta Motor (Low inertia model)
Rated Power(kW) 0.1 0.2 0.4 0.4 0.75 1 2
Rotor inertia (kg.m”"2)|3.70E-06{1.77E-05|2.77E-05|6.80E-05|1.13E-04|2.65E-04 |4.45E-04

Delta Motor (Mid to High Inertia model)

Rated Power(kW) 0.5 1 1.5 2 2 0.3 0.6 0.9

Rotor inertia (kg.m"2)|8.17E-04|8.41E-04|1.12E-03|1.46E-03|3.47E-03|8.17E-04|8.41E-04|1.12E-03
% For more information on motor inertia value, please refer to Pr.11-01.

m Stator Resistance of PM Motor

Settings  0.000~65.535Q

m Permanent Magnet Motor Ld

Factory Setting: 0.000

Factory Setting: 0.00
Settings 0.00~655.35 mH

m Permanent Magnet Motor Lq

Factory Setting: 0.00
Settings 0.00~655.35 mH

m PG Offset angle of PM Motor

Settings 0.0~360.0°
When Pr.05-00 is set to 4, the drive will detect offset angle and write into Pr.05-42.

m Ke parameter of PM Motor

Factory Setting: 0

Unit: V/1000rpm
Factory Setting: 0
Settings 0~65535
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06 Protection Parameters ~ This parameter can be set during operation.
4 m Low Voltage Level
Factory Setting:
Settings 230V Series:
Frame Ato D: 150.0~ 220.0 Vdc 180.0
Frame E and frames above E: 190.0~220.0V 200.0
Frame Ato D:
460V Series: 300.0~440.0V 360.0
Frame E and frames above E: 380.0~440.0V 400.0

It is used to set the level. When the DC BUS voltage is lower than Pr06-00 Low voltage level, drive
will stop output and free to stop.

<4 input voltage f

iSOV(GOV)

Pr. 06-00

4 m Over-voltage Stall Prevention

Settings 230V Series: 0.0~450.0V
460V Series:0.0~900.0V
0: Disabled
When Pr.06-01 is set to 0.0, the over-voltage stall prevention function is disabled. When braking
units or resistors are connected to the drive, this setting is suggested.
During deceleration, the DC bus voltage may exceed its Maximum Allowable Value due to motor

Factory Setting: 380.0/760.0

regeneration. When this function is enabled, the AC motor drive will not decelerate further and
keep the output frequency constant until the voltage drops below the preset value again.

This function is used for the occasion that the load inertia is unsure. When it stops in the usual load,
the over-voltage won’t occur during deceleration and fulfill the setting of deceleration time.
Sometimes, it may not stop due to over-voltage during decelerating to stop when increasing the
load regenerative inertia. At this moment, the AC drive will auto add the deceleration time until drive
stop.

When the over-voltage stall prevention is enabled, drive deceleration time will be larger than the
setting.

When there is any problem as using deceleration time, refer to the following items to solve it.

1. Add the suitable deceleration time.
2. Add brake resistor (refer to appendix B-1 for details) to consume the electrical energy that
regenerated from the motor with heat type.
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Related parameters: Pr.01-13, 01-15, 01-17, 01-19 (settings of decel. time 1~4), Pr.02-13~02-14

(Multi-function Output 1 RY1, RY2), Pr. 02-16~02-17 Multi-function Output (MO1, 2)

High-voltage
atDC side

Over-voltage
detection
level

Output
frequency

SN i SN

Time

/A

<
<

Frequency Held

<
<

-/

Deceleration characteristic
when Over-Voltage Stall
Prevention enabled

—

Time

previous deceleration time

required time for deceleratingto OHz when over-voltage
stall preventionis enabled.

m Selection for Over-voltage Stall Prevention

Factory Setting: 0

Settings  0: Traditional over-voltage stall prevention

1: Smart over-voltage prevention

When Pr.06-02 is set to 1, the drive will maintain DCbus voltage when decelerating and prevent

OoV.

60Hz Output Frequency

DCBUS Voltage

\310Vdc

370Vd

Time
230V Serles
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4 m Over-current Stall Prevention during Acceleration

Settings Super Heavy duty: 0~180% (100%: drive’s rated current) Factory Setting: 150

L Only functional under VF, VFPG and SVC mode

L If the motor load is too large or drive acceleration time is too short, the AC drive output current may
increase abruptly during acceleration and it may cause motor damage or trigger protection
functions (OL or OC). This parameter is used to prevent this situation.

L During acceleration, the AC drive output current may increase abruptly and exceed the value
specified by Pr.06-03 due to rapid acceleration or excessive load on the motor. When this function
is enabled, the AC drive will stop accelerating and keep the output frequency constant until the
current drops below the maximum value.

LI When the over-current stall prevention is enabled, drive acceleration time will be larger than the
setting.

L) When the Over-Current Stall Prevention occurs due to too small motor capacity or in the factory
setting, please decrease Pr.06-03 setting.

LIl When there is any problem by using acceleration time, refer to the following items to solve it.

[ Related parameters: Pr.01-12, 01-14, 01-16, 01-18 (settings of accel. time 1~4), Pr.01-44

1. Add the suitable acceleration time.
2. Setting Pr.01-44 Optimal Acceleration/Deceleration Setting to 1, 3 or 4 (auto accel.)

L Optimal Acceleration/Deceleration Setting, Pr.02-13~02-14 (Multi-function Output 1 RY1, RY2), Pr.
02-16~02-17 Multi-function Output (MO1, 2)

16.03 /\/Output current
- —

\ o .
Over-Current . Setting frequency
Detection
Level

>¥—Output frequency

Over-Current Stall prevention during

Acceleration,frequency held
>

Time
+t————>
_Original setting of acceleration time |

actual acceleration time when over-current stall
prevention is enabled

4 m Over-current Stall Prevention during Operation

Settings  Super Heavy Duty: 0~200% (100%: drive’s rated current) Factory Setting: 150

Only functional under VF, VFPG and SVC mode

It is a protection for drive to auto decrease output frequency when the motor is over-load abruptly
during motor constant operation.

If the output current exceeds the setting specified in Pr.06-04 when the drive is operating, the drive
will decrease its output frequency (according to Pr.06-05) to prevent the motor stall. If the output
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current is lower than the setting specified in Pr.06-04, the drive will accelerate (according to

Pr.06-05) again to catch up with the set frequency command value.

Over-Current

Detection Level
06-04 Pr. 06-04 setting

Nj Current '/7

L J \\ »  Pr.06-04setting-

- «—————— > : N
Over-Current Stall Prevention — rated drive current X 5%

during Operation, output

guency decreases
\ Output

Frequency

Decreases by
deceleration time

Time
over-current stall prevention during operation

4 m Accel./Decel. Time Selection of Stall Prevention at Constant Speed
Factory Setting: 0

Settings 0: by current accel/decel time
1: by the 1st accel/decel time
2: by the 2nd accel/decel time
3: by the 3rd accel/decel time
4: by the 4th accel/decel time
5: by auto accel/decel

It is used to set the accel./decel. time selection when stall prevention occurs at constant speed.

» m Over-torque Detection Selection (OT1)

Factory Setting: 0

Settings 0: Disable
1: Over-torque detection during constant speed operation, continue to
operate after detection
2: Over-torque detection during constant speed operation, stop operation
after detection
3: Over-torque detection during operation, continue to operate after detection
4: Over-torque detection during operation, stop operation after detection

4 m Over-torque Detection Selection (OT2)

Factory Setting: 0
Settings 0: Disable
1: Over-torque detection during constant speed operation, continue to
operate after detection
2: Over-torque detection during constant speed operation, stop operation
after detection
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3: Over-torque detection during operation, continue to operation after
detection
4: Over-torque detection during operation, stop operation after detection

When Pr.06-06 and Pr.06-09 are set to 1 or 3, it will display a warning message and won’t have an
abnormal record.

When Pr.06-06 and Pr.06-09 are set to 2 or 4, it will display a warning message and will have an
abnormal record.

4 m Over-torque Detection Level (OT1)

Factory Setting: 120
Settings 10 to 250% (100%: drive’s rated current)

» m Over-torque Detection Level (OT1)

Factory Setting: 0.1
Settings 0.0~60.0 sec

4 m Over-torque Detection Level (OT2)

Factory Setting: 120
Settings 10 to 250% (100%: drive’s rated current)

4 m Over-torque Detection Time (OT2)

Factory Setting: 0.1
Settings 0.0~60.0 sec
L) NOTE 01: Over torque detection is determined by the following method.

if the output current exceeds the over-torque detection level (Pr06-07, factory setting: 150%)
and also exceeds Pr06-08, the Over Torque Detection will follow the setting of Pr06-06 and
Pr06-09.

NOTEO2: When Pr06-06 or Pr06-09 is set to 1 or 3, the motor drive will have the ot1/ot2 warning
after Over Torque Detection. But the motor drive will keep running but only until the output current
is smaller than the 5% of the rated current, the warning will be off.

Current
06-07,06-10 5% /\ 5%
Output Current B i N o
Over Torque ON ON
Warning <3 S

LO6—08, 06-11 J

L NOTEO03: When Pr06-06 or Pr06-09 is set to 2 or 4, the motor drive will have the ot1/ot2 fault after Over

Torque Detection. Then the motor drive stop running until it is manually reset.
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N m Current Limit

Settings 0~250% (100%: drive’s rated current)
Pr.06-12 sets the maximum output current of the drive. Pr.06-12 and Pr.11-17 ~ Pr.11-20 are used
to set the drive’s output current limit. When the drive is in VF, SVC or VFPG control mode, output
frequency will decreases as the output current reaches current limit. It is a current stall prevention.

4 m Electronic Thermal Relay Selection (Motor 1)
4 m Electronic Thermal Relay Selection (Motor 2)

Factory Setting: 170

Factory Setting: 2
Settings 0: Constant torque output motor
1: Variable torque output motor

2: Disable
It is used to prevent self-cooled motor overheats under low speed. User can use electronic thermal

relay to limit driver’s output power.

4 m Electronic Thermal Characteristic for Motor 1
4 m Electronic Thermal Characteristic for Motor 2

Factory Setting: 60.0
Settings 30.0~600.0 sec
The parameter is set by the 150% of motor rated current and the setting of Pr.06-14 and Pr.06-28 to
prevent the motor damaged from overheating. When it reaches the setting, it will display
“EoL1/EoL2” and the motor will be in free running.

Operation
time(min)
5 \ T |
. /60Hzormore
\\//5on
10Hz

3 \ p;
W

1
\Ki_ Load
0 20 40 60 80100120140160180200 factor (%)

4 m Heat Sink Over-heat (OH) Warning

Settings 0.0~110.0C
Pr.06-15 sets the heatsink temperature level of the drive. The drive will output an overheating
warning when the temperature exceeds the setting of Pr.06-15. If the setting of Pr.06-15 is higher
than the default setting of the drive, the drive will use the default setting level for warning output.
Capacitor (CAP) overheating level is set by the drive’s default setting, it can not be adjusted.

5Hz

N

N

Factory Setting: 85.0
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Over-heating Level (C) Over-heating Level (C)

Model IGBT OH1 CAP OH 2 Model IGBT OH1| CAP OH 2
VFD0O07CH23A-21 100 90 VFD075CH43A-21 95 75
VFD0O15CH23A-21 100 90 VFD110CH43A-21 95 75
VFD022CH23A-21 100 90 VFD150CH43A-21 95 75
VFD037CH23A-21 100 95 VFD185CH43A-21 95 80
VFD0O55CH23A-21 100 75 VFD220CH43A-21 95 80
VFD0O75CH23A-21 100 75 VFD300CH43A-21 100 80

VFD370CH43A-00/21; 95 60
VFD110CH23A-21 100 75 VFD370CH43S-21
VFD150CH23A-21 95 70 VFD450CH43A-00/21 95 60
VFD185CH23A-21 95 70 VFD550CH43A-00/21 100 60
VFD220CH23A-00/21 95 70 VFD750CH43A-00/21 100 60
VFD300CH23A-00/21 95 60 VFD900CH43A-00/21 100 60
VFD370CH23A-00/21 95 60 VFD1100CH43A-00/21 100 60
VFD450CH23A-00/21 100 60 VFD1320CH43A-00/21 100 60
VFD550CH23A-00/21 100 60 VFD1600CH43A-00/21 100 60
VFD750CH23A-00/21 100 60 VFD1850CH43A-00/21 100 65
VFD007CH43A-21 100 90 VFD2200CH43A-00/21 100 65
VFD015CH43A-21 100 90 VFD2800CH43A-00 100 65
VFD022CH43A-21 100 95 VFD2800CH43C-00/21 100 65
VFD037CH43A-21 100 100
VFDO055CH43A-21 100 95

N m Stall Prevention Limit Level (Flux weakening area current stall prevention level)

Factory Setting: 50
Settings 0~100% (Refer to Pr.06-03, Pr.06-04)

When operation frequency is larger than Pr.01-01; e.g. Pr06-03=150%, Pr. 06-04=100% and Pr.
06-16=80%:
Calculate the Stall Prevention Level during acceleration: Pr.06-03 * Pr.06-16=150x80%=120%.
Calculate the Stall Prevention Level at constant speed: Pr.06-04 * Pr.06-16=100x80%=80%.

m Present Fault Record

m Second Most Recent Fault Record

m Third Most Recent Fault Record

m Fourth Most Recent Fault Record

m Fifth Most Recent Fault Record

m Sixth Most Recent Fault Record

Settings

0: No fault record

1: Over-current during acceleration (ocA)
2: Over-current during deceleration (ocd)
3: Over-current during constant speed(ocn)
4: Ground fault (GFF)

5: IGBT short-circuit (occ)
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6: Over-current at stop (ocS)

7: Over-voltage during acceleration (ovA)

8: Over-voltage during deceleration (ovd)

9: Over-voltage during constant speed (ovn)
10: Over-voltage at stop (ovS)

11: Low-voltage during acceleration (LvA)
12: Low-voltage during deceleration (Lvd)
13: Low-voltage during constant speed (Lvn)
14: Stop mid-low voltage (LvS)

15: Phase loss protection (OrP)

16: IGBT over-heat (oH1)

17: Capacitance over-heat (oH2) (for 40hp above)
18: tH10 (TH1 open: IGBT over-heat
protection error)
19: tH20 (TH2 open: capacitance over-heat
protection error)

20: Reserved

21: Drive over-load (oL)

22: Electronics thermal relay 1 (EoL1)
23: Electronics thermal relay 2 (EoL2)
24: Motor PTC overheat (oH3) (PTC)

25: Reserved

26: Over-torque 1 (ot1)

27: Over-torque 2 (ot2)

28: Low current (uC)

29: Home limit error (LMIT)

30: Memory write-in error (cF1)

31: Memory read-out error (cF2)

32: Reserved

33: U-phase current detection error (cd1)
34: V-phase current detection error (cd2)
35: W-phase current detection error (cd3)
36: Clamp current detection error (Hd0)
37: Over-current detection error (Hd1)
38: Over-voltage detection error (Hd2)
39: occ IGBT short circuit detection error (Hd3)
40: Auto tuning error (AUE)

41: PID feedback loss (AFE)

42: PG feedback error (PGF1)

43: PG feedback loss (PGF2)

44: PG feedback stall (PGF3)

45: PG slip error (PGF4)
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46: PG ref loss (PGr1)

47: PG ref loss (PGr2)

48: Analog current input loss (ACE)

49: External fault input (EF)

50: Emergency stop (EF1)

51: External Base Block (bb)

52: Password error (PcodE)

53: Reserved

54: Communication error (CE1)

55: Communication error (CE2)

56: Communication error (CE3)

57: Communication error (CE4)

58: Communication Time-out (CE10)

59: PU Time-out (CP10)

60: Brake transistor error (bF)

61: Y-connection//\-connection switch error (ydc)
62: Decel. Energy Backup Error (dEb)

63: Slip error (oSL)

64: Electromagnet switch error (ryF)

65 : PG Card Error (PGF5)

66~67: Reserved

68: Sensorless estimated speed has wrong direction
69: Sensorless estimated speed is over-speed
70: Sensorless estimated speed deviated

71: Reserved

72: STO loss 1

73: External safety gate S1

74~75: Reserved

76: STO

77:STO loss 2

78: STO loss 3

79: Uocc U phase over current (Detection begins as RUN is pressed,
software protection)

80: Vocc V phase over current (Detection begins as RUN is pressed,
software protection)

81: Wocc W phase over current (Detection begins as RUN is pressed,
software protection)

82: OPHL U phase output phase loss

83: OPHL Vphase output phase loss

84: OPHL Wphase output phase loss
85~100: Reserved

101: CGdE CANopen software disconnect1
102: CHbE CANopen software disconnect2
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103: CSYE CANopen synchronous error

104: CbFE CANopen hardware disconnect

105: CIdE CANopen index setting error

106: CAJE CANopen slave station number setting error

107: CFrE CANopen index setting exceed limit
108~110: Reserved
111: InrCOM Internal communication overtime error

When the fault occurs and force stopping, it will record in this parameter.

At stop with low voltage Lv (LvS warn, no record). During operation with mid-low voltage Lv (LVA,
Lvd, Lvn error, will record).

Setting 62: when dEb function is enabled, the drive will execute dEb and record to the Pr.06-17 to
Pr.06-22 simultaneously.

4 m Fault Output Option 1
» m Fault Output Option 2
» m Fault Output Option 3
4 m Fault Output Option 4

Settings 0 to 65535 sec (refer to bit table for fault code)
These parameters can be used with multi-function output (set to 35-38) for the specific
requirement. When the fault occurs, the corresponding terminals will be activated (It needs
to convert binary value to decimal value to fill in Pr.06-23 to Pr.06-26).

Factory Setting: 0

BitO | Bit1 @ Bit2 | Bit3 | Bit4 @ Bit5 | Bit6
Fault Code
current | Volt. | OL | SYS | FBK | EXI | CE
0: No fault
1: Over-current during acceleration (ocA) °
2: Over-current during deceleration (ocd) °
3: Over-current during constant speed(ocn) °
4: Ground fault (GFF) °
5: IGBT short-circuit (occ) °
6: Over-current at stop (ocS) °
7: Over-voltage during acceleration (ovA) °
8: Over-voltage during deceleration (ovd) °
9: Over-voltage during constant speed (ovn) °
10: Over-voltage at stop (ovS) °
11: Low-voltage during acceleration (LvA) °
12: Low-voltage during deceleration (Lvd) °
13: Low-voltage during constant speed (Lvn) °
14: Stop mid-low voltage (LvS ) °
15: Phase loss protection (OrP) °
16: IGBT over-heat (oH1) [
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Fault Code

Bit0

Bit1

Bit2

Bit3

Bit4

Bit5

Bit6

current

Volt.

OL

SYS

FBK

EXI

CE

17:

Capacitance over-heat (0H2)

18:

tH10 (TH1 open)

19:

tH20 (TH2 open)

20:

Reserved

21:

Drive over-load (oL)

22:

Electronics thermal relay 1 (EoL1)

23:

Electronics thermal relay 2 (EoL2)

24:

Motor PTC overheat (oH3) (PTC)

25:

Reserved

26:

Over-torque 1 (ot1)

27:

Over-torque 2 (0t2)

28:

Low current (uC)

29:

Home limit error (LMIT)

30:

Memory write-in error (cF1)

31:

Memory read-out error (cF2)

32:

Reserved

33:

U-phase current detection error (cd1)

34:

V-phase current detection error (cd2)

35:

W-phase current detection error (cd3)

36:

Clamp current detection error (HdO)

37:

Over-current detection error (Hd1)

38:

Over-voltage detection error (Hd2)

39:

occ IGBT short circuit detection error (Hd3)

40:

Auto tuning error (AUE)

41

: PID feedback loss (AFE)

42:

PG feedback error (PGF1)

43:

PG feedback loss (PGF2)

44.

PG feedback stall (PGF3)

45:

PG slip error (PGF4)

46:

PG ref loss (PGr1)

47:

PG ref loss (PGr2)

48:

Analog current input loss (ACE)

49:

External fault input (EF)

50:

Emergency stop (EF1)

51:

External Base Block (bb)

52:

Password error (PcodE)

53:

Reserved

54.

Communication error (CE1)
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BitO | Bit1 | Bit2 | Bit3 @ Bit4 @ Bit5 | Bit6
Fault Code
current| Volt. | OL | SYS | FBK | EXI | CE

55: Communication error (CE2) °
56: Communication error (CE3) °
57: Communication error (CE4) °
58: Communication Time-out (CE10) °
59: PU Time-out (CP10) °
60: Brake transistor error (bF) °
61: Y-connection//\-connection switch error °
(ydc)
62: Decel. Energy Backup Error (dEb) °
63: Slip error (oSL) °
64: Electromagnet switch error (ryF) °
65 : PG Card Error (PGF5) °
66-72: Reserved
73: External safety gate S1 °
74~78: Reserved
79: U phase over current (Uocc) °
80: V phase over current (Vocc) °
81: W phase over current (Wocc) °
82: OPHL U phase output phase loss °
83: OPHL Vphase output phase loss °
84: OPHL Wphase output phase loss °
85~100: Reserved
101: CGdE CANopen software disconnect1 °
102: CHbE CANopen software disconnect?2 [
103: CSYE CANopen synchronous error °
104: CbFE CANopen hardware disconnect °
105: CIdE CANopen index setting error °
106: CAdE CANopen slave station number ®

setting error
107: CFrE CANopen index setting exceed limit °
108~110: Reserved
111: InrCOM Internal communication overtime °

error

12-06-12



Chapter 12 Description of Parameter Settings

» m PTC (Positive Temperature Coefficient) Detection Selection
Factory Setting: 0

Settings 0: Warn and keep operating
1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning
Pr.06-29 setting defines how the will drive operate after PTC detection. Fff7 03-00 d6

N m PTC Level

Settings 0.0~100.0%
It needs to set AVI/ACI/AUI analog input function Pr.03-00~03-02 to 6 (P.T.C. thermistor input
value).
It is used to set the PTC level, and the corresponding value for 100% is max. analog input value.

» m Frequency Command for Malfunction

Factory Setting: 50.0

Factory Setting: Read only
Settings 0.00~655.35Hz

When malfunction occurs, use can check the frequency command. If it happens again, it will
overwrite the previous record.

m Output Frequency at Malfunction

Factory Setting: Read only
Settings 0.00~655.35Hz

When malfunction occurs, use can check the current frequency command. If it happens
again, it will overwrite the previous record.

m Output Voltage at Malfunction

Factory Setting: Read only
Settings 0.0~6553.5V

When malfunction occurs, user can check current output voltage. If it happens again, it will
overwrite the previous record.

m DC Voltage at Malfunction

Factory Setting: Read only
Settings 0.0~6553.5V

When malfunction occurs, user can check the current DC voltage. If it happens again, it will
overwrite the previous record.

m Output Current at Malfunction

Factory Setting: Read only
Settings 0.00~655.35Amp

When malfunction occurs, user can check the current output current. If it happens again, it will
overwrite the previous record.
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m IGBT Temperature at Malfunction

Settings 0.0~6553.5C
When malfunction occurs, user can check the current IGBT temperature. If it happens again, it will

Factory Setting: Read only

overwrite the previous record.

m Capacitance Temperature at Malfunction

Factory Setting: Read only
Settings 0.0~6553.5C

When malfunction occurs, user can check the current capacitance temperature. If it happens again,

it will overwrite the previous record.

m Motor Speed in rpm at Malfunction

Factory Setting: Read only
Settings 0.0~6553.5C

When malfunction occurs, user can check the current motor speed in rpm. If it happens again, it will

overwrite the previous record.

m Torque Command at Malfunction

Factory Setting: Read only
Settings 0~65535
When malfunction occurs, user can check the current torque command. If it happens again, it will

overwrite the previous record.

m Status of Multi-function Input Terminal at Malfunction

Factory Setting: Read only
Settings 0000h~FFFFh

m Status of Multi-function Output Terminal at Malfunction

Factory Setting: Read only
Settings 0000h~FFFFh

When malfunction occurs, user can check the status of multi-function input/output terminals. If it

happens again, it will overwrite the previous record.

m Drive Status at Malfunction

Factory Setting: Read only
Settings 0000H~FFFFh

When malfunction occurs, please check the drive status (communication address 2119H). If

malfunction happens again, the previous record will be overwritten by this parameter.
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m STO Alarm Latch

Settings 0: STO Alarm Latch
1: STO Alarm no Latch
Pr.06-44=0 STO Alarm Latch: after the reason of STO Alarm is cleared, a Reset command is need
to clear STO Alarm.

Factory Setting: 0

Pr.06-44=1 STO Alarm no Latch: after the reason of STO Alarm is cleared, the STO Alarm will be
cleared automatically.

All of STL1~STL3 error are “Alarm latch” mode (in STL1~STL3 mode, the Pr.06-44 function is no
effective.)

m Treatment to Output Phase Loss (OPHL)

Factory Setting: 3
Settings 0: Warn and keep operating
1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning
Pr.06-45 defines how the drive will operates when output phase loss occur.

m Deceleration Time of Output Phase Loss

Factory Setting:0.500
Settings 0.000~65.535 sec
m Current detection level of output phase loss

Factory Setting:1.00
Settings 0.00~655.35%

m Output phase loss detection function executing time before run
Factory Setting:0.000

Settings 0.000~65.535 sec

During the run: Any output phase current is smaller than the level of Pr06-47 and starts to count
time to surpass Pr06-46

Before the run:

01 When performing output phase loss detection, if any output phase is smaller than the level of
Pr06-47 and starts to count time to surpass Pr06-46 that means the motor drive has an output phase
loss and the motor drive will follow the setting of Pr06-45.

02 When Pr06-48 = 0, output phase loss detection before the run is disable.

03 The setting value of Pr06-48 must be larger than the setting of Pr06-46.

~ Reserved
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m Treatment for the detected Input Phase Loss (OrP)

Factory Setting: 0

Settings  0: warn, ramp to stop
1: warn, coast to stop

Over ripple protection

When the DC BUS ripple is bigger than protection level, drive will trip up OrP and depending on
how the parameter 06-53 is set to stop.

m Reserved
m Derating Protection

Settings 0: constant rated current and limit carrier wave by load current and

Factory Setting: 0

temperature
1: constant carrier frequency and limit load current by setting carrier wave
2: constant rated current(same as setting 0), but close current limit

Setting O:
When the rated current is constant, carrier frequency (Fc) outputted by PWM will auto decrease
according to surrounding temperature, overload output current and time. If overload situation is
not frequent and only cares the carrier frequency operated with the rated current for a long time
and carrier wave changes during short overload, it is recommended to set to 0.

Refer to the following diagram for the level of carrier frequency. Take VFD0O07CH43A in super
heavy duty as example, surrounding temperature 50°C with independent installation and UL
open-type. When the carrier frequency is set to 15kHz, it corresponds to 72% rated output current.
When it outputs higher than the value, it will auto decrease the carrier frequency. If the output is
83% rated current and the carrier frequency will decrease to 12kHz. In addition, it will also
decrease the carrier frequency when overload. When the carrier frequency is 15kHz and the
current is 120%*72%=86% for a minute, the carrier frequency will decrease to the factory setting.
Setting 1:
It is used for the fixed carrier frequency and prevents the carrier wave changes and motor noise
caused by the surrounding temperature and frequent overload.

Refer to the following for the derating level of rated current. Take VFDO07CH43A in super heavy
duty as example, when the carrier frequency keeps in 15kHz and the rated current is decreased to
72%, it will have OL protection when the current is 120%*72%=86% for a minute. Therefore, it
needs to operate by the curve to keep the carrier frequency.

Setting 2:
It sets the protection method and action to 0 and disables the current limit for the Ratio*160% of
output current in the normal duty and Ratio*180% of output current in the heavy duty. The
advantage is that it can provide higher output current when the setting is higher than the factory
setting of carrier frequency. The disadvantage is that it decreases carrier wave easily when

overload.
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% The mounting clearances stated in the figure is for installing the drive in an
open area. To install the drive in a confined space (such as cabinet or electric
box), please follow the following three rules: (1) Keep the minimum mounting
clearances. (2) Install a ventilation equipment or an air conditioner to keep
surrounding temperature lower than operation temperature. (3) Refer to
parameter setting and set up Pr. 00-16, Pr.00-17, and Pr. 06-55.

% The following table shows heat dissipation and the required air volume when
installing a single drive in a confined space. When installing multiple drives,
the required air volume shall be multiplied by the number the drives.

x Refer to the chart (Air flow rate for cooling) for ventilation equipment design
and selection.

x Refer to the chart (Power dissipation) for air conditioner design and selection.

Minimum mounting clearances:

Frame A (mm) B (mm) C (mm) D (mm)
A~C 60 30 10 0
D~F 100 50 - 0
G 200 100 - 0
H 350 0 0 200 (100, Ta=40C)
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Air flow rate for cooling Power Dissipation
Flow Rate (cfm) Flow Rate (m®hr) | Power Dissipation (watt)
Loss
Model No. Externallnternal Total External Internal Total Ez(lirgtal Internal | Total
sink)
VFD007CH23A-21 - - - - - - 38 27 65
VFD015CH23A-21 14 - 14 24 - 24 59 31 90
VFD022CH23A-21 14 - 14 24 - 24 80 36 116
VFD037CH23A-21 10 - 10 17 - 17 127 46 173
VFDO55CH23A-21 40 14 | 54 68 24 | 92 223 67 290
VFD075CH23A-21 66 14 80 112 24 136 306 86 392
VFD110CH23A-21 58 14 72 99 24 136 432 121 553
VFD150CH23A-21 166 12 178 282 20 302 499 161 660
VFD185CH23A-21 166 12 178 282 20 302 589 184 773
VFD220CH23A-21 179 30 209 304 51 355 737 216 953
VFD300CH23A-21 179 30 209 304 51 355 | 1001 186 | 1187
VFD370CH23A-00/23A-21 179 30 209 304 51 355 | 1064 220 1284
VFD450CH23A-00/23A-21 228 73 301 387 124 | 511 1238 267 | 1505
VFD550CH23A-00/23A-21 246 73 319 418 124 542 | 1505 308 1813
VFD750CH23A-00/23A-21 224 112 346 381 190 | 571 1758 369 2127
VFD007CH43A/4EA-21 - - - - - - 43 o5 68
VFDO15CH43A/4EA-21 14 - 14 24 - 24 59 29 88
VFD022CH43A/4EA-21 14 - 14 24 - 24 76 33 109
VFD037CH43A/4EA-21 10 - 10 17 - 17 118 42 160
VFDO055CH43A/4EA-21 14 - 14 24 - 24 152 46 198
VFDO075CH43A/4EA-21 40 14 | 54 68 24 92 260 76 336
VFD110CH43A/4EA-21 58 14 72 99 24 124 348 93 441
VFD150CH43A/4EA-21 58 14 72 99 24 124 469 122 591
VFD185CH43A/4EA-21 99 21 120 168 36 | 204 445 138 583
VFD220CH43A/4EA-21 99 21 120 168 36 | 204 509 158 667
VFD300CH43A/4EA-21 99 21 120 168 36 204 655 211 866
xggg;gg::géﬂ;?A 21; 147 30 177 248 21 269 863 184 1047
VFD450CH43A-00/43A-21 179 30 209 304 51 355 | 1162 218 | 1380
VFD550CH43A-00/43A-21 186 30 216 316 51 367 | 1384 257 | 1641
VFD750CH43A-00/43A-21 186 30 216 316 51 367 | 1878 334 | 2212
VFD900CH43A-00/43A-21 257 73 330 437 124 | 561 1878 399 | 2277
VFD1100CH43A-00/43A-21 223 73 1296 379 124 1503 | 2336 491 | 2827
VFD1320CH43A-00/43A-21 224 112 3364 381 190 | 571 ] 2680 579 | 3259
VFD1600CH43A-00/43A-21 454 771 4179
VFD1850CH43A-00/43A-21 454 771 5011

12-06-18



Chapter 12 Description of Parameter Settings

Air flow rate for cooling
VFD2200CH43A-00/43A-21 454 771

VFD2800CH43A-00/43C-00/43C-21 769 1307

% The required airflow shown in chart is for installing one drive in confined space.
% When installing the multiple drives, the required air volume should be the required air volume|
for single drive X the number of the drives.

Power Dissipation
6168
7059

3% The heat dissipation shown

in the chart is for installing
single drive in a confined
space.

When installing multiple
drives, volume of heat
dissipation should be the
heat dissipated for single
drive X the number of the
drives.

Heat dissipation for each
model is calculated by
rated voltage, current and
default carrier.

T P1100 Detection Level 1

Factory Setting:5.000

Settings 0.000~10.000V

R 1100 Detection Level 2

Factory Setting: 7.000

Settings 0.000~10.000V

Make sure Pr. 06-57 > Pr.06-56.

m PT100 Level 1 Frequency Protection

Factory Setting: 0.00

Settings 0.00~600.00 Hz

PT100 operation

(1) Use AVI, AUI or AClI(set to 0-10V) for analog voltage input and select PT100 mode.
(2) Choose one of the analog voltage input type: (a)AVI (Pr.03-00=11), (b) AUI (Pr.03-02=11), or

(c) ACI (Pr.03-01=11 and Pr.03-29=1).

(8) When using ACI as analog voltage input, set Pr.03-01=11 and Pr.03-29=1. Then switch SW2

to 0-10V on the I/O control terminal block.

(4) Set Pr.03-23=23 and AFM2 to constant current output. Switch AFM2 (SW2) to 0-20mA on the
I/O control terminal block and set constant current output to 9mA by setting Pr.03-33=45. The

AFM2 constant output current is 20mA * 45% = 9mA.

(5) Pr.03-33 is for adjusting the constant voltage or constant current of AFM2, the setting range is

0~100.00%.

(6) There are two types of action level for PT100. The diagram of PT protecting action is shown

as below:
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Level 2=06-57

|

|

| Setting range: 0.000~10.000V
1 Factory setting: 7.000V

Level 1=06-56
Setting range: 0.000- 10.000V
Factory setting: 5.000V

|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
| |
' When voltage of PT100reaches level 1,

the drive passedthe delay time setatPr06-59,

the frequency command,goes back to Pr.06-58.

Frequency:
Command |

! ! i Whenvoltage of PT100reaches level 2, the drive activate
» [P i . . . .

‘ ‘ . rotecting action by following the setting of Pr.06-29.
Pr.06- 59 Delay time P g y 9 g

(7) PT100 wiring diagram:

0-10V RC2 RB2 RA2 RC1 RB1 RA1
Blg] [8] [f] Sleislsisls

0-20mA
AFM1 +10V_AVI ACI MO1 MO2 MCM +24V COM FWD MI1 MI3 MI5 MI7 SGND @

si=llslsisislPIPisislslsls/ie)s)
S ISIPISSISISFISISISIS

ARM2-10V AUl A!M S1 SCM DFM DCM REV MI2 MI4 MI6 MI8 SG+ SG-

Removable Terminal Block
:

Figure 1

When Pr.06-58=0.00Hz, PT100 function is disabled.

Example:

A PT100 is installed to the drive. If motor temperature reaches 135°C (275 F) or higher, the drive
will decrease motor frequency to the setting of Pr.06-58. Motor will operate at this frequency
(Pr.06-58) till the motor temperature decreases to 135°C (275 F) or lower. If motor temperature
exceeds 150°C (302 F), the motor will decelerate to stop and outputs an ‘OH3’ warning.

Set up process:

1.

Switch AFM2 (SW2) to 0-20mA on the I/O control terminal block. (Refer to Figure 1, PT100 wiring
diagram)

. Wiring (Refer to Figure 1, PT100 wiring diagram):

Connect external terminal AFM2 to (+)
Connect external terminal ACM to (-)
Connect external terminals AFM2 and AVI to short-circuit

. Set Pr.03-00=11 or Pr.03-23=23 or Pr.03-33=45%(9mA)

. Refer to RTD temperature and resistance comparison table

Temperature=135C, resistance=151.71Q; Input current: 9mA, Voltage: approximately: 1.37Vdc
Temperature=150°C, resistance=157.33Q; Input current:9mA, Voltage: approximately: 1.42Vdc

. Set Pr.06=56=1.37 and Pr.06-58=10Hz. When RTD temperature increases to 135°C or higher,

the drive will decelerate to the selected frequency. When Pr.06-58=0, the drive will not run.
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6. Set Pr.06-57=1.42 and Pr.06-29=1 (warning and decelerate to stop). When RTD temperature
increases to 150°C or higher, the drive will decelerate to stop and outputs an ‘OH3’ warning.

m Software Detection GFF Current Level

Factory Setting: 60.0
Settings 0.0~6553.5 %

m Software Detection GFF Filter Time

Settings 0.0~6553.5 %
When the motor drive detects the unbalanced three-phase out current is higher than the setting of

Factory Setting: 0.10

Pr06-60, GFF protection will be activated. Then the motor drive will stop outputting.

When 3-phase current output unbalance value has exceeds Pr06-60 setting, drive will trip up GFF
and stop output immediately.

R Disable Level of dEb

Settings 230V series: 0.0~220.0 Vic
460V series: 0.0~440.0 Vic

m Fault Record 1
m Fault Record 2
m Fault Record 3
m Fault Record 4

Settings 0~65535 days

m Fault Record 1 (min)
m Fault Record 2 (min)
m Fault Record 3 (min)
m Fault Record 4 (min)

Settings 0~1439 min
Pr.06-63 to Pr.06-68 are used to record the operation time for 6 malfunctions and it can also check

Factory Setting: 180.0/360.0

day
day
day

—_~ o~ o~ o~

)
)
)
)

day

Factory Setting: Read only

Factory Setting: Read only

if there is any wrong with the drive according to the internal time.

When the malfunction occurs during operation, it records fault in Pr.06-17~06-22 and operation
time is recorded in Pr.06-63~06-68.
For example: When the first fault ovA occurs after operation 3000 min., second fault ovd occurs at
3482 min., third fault ovA occurs at 4051 min., fourth fault ocA at 5003 min., fifth fault ocA at 5824
min., sixth fault ocd occurs at 6402 min. and seven fault ocS at 6951 min..
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It'll be recorded as the following table:
It will be recorded as the following table:

First fault Pr.06-17 ovA Pr.06-63 3000 |ovA occurs at the 3000 min
after operating.
Second fault Pr.06-17 ovd Pr.06-63 3482 3482-3000=482 min
ovd occurs at 482 min after
last fault (ovA)
Pr.06-18 ovA Pr.06-64 3000
Third fault Pr.06-17 ovA Pr.06-63 4051 4051-3482=569 min
ovA occurs at 569 min after
last fault (ovd)
Pr.06-18 ovd Pr.06-64 3482
Pr.06-19 ovA Pr.06-65 3000
Seven fault Pr.06-17 ocS Pr.06-63 12 (12-5824)+64800=58988 min
ocS occurs at 58988 min after
last fault (ocA)
Pr.06-18 ocA Pr.06-64 5824
Pr.06-19 ocA Pr.06-65 5003
Pr.06-20 ovA Pr.06-66 4051
Pr.06-21 ovd Pr.06-67 3482
Pr.06-22 ovA Pr.06-68 3000

m Low Current Setting Level

Factory Setting: 0.0
Settings 0.0 ~ 6553.5 %

m Low Current Detection Time

Factory Setting: 0.00
Settings 0.00 ~ 655.35 sec

m Treatment for low current

Factory Setting: 0
Settings O No function
1 : Warn and coast to stop
2 : Warn and ramp to stop by 2™ deceleration time
3 : Warn and operation continue

The drive will operate as the setting of Pr.06-73 when output current is lower than the setting of

Pr.06-71 and when low current continues for a period longer than the setting of Pr.06-72. This
parameter can also be used with external multi-function output terminal 44 (MO44) for low current

output.

The low current detection function will not be executed when drive is at sleep or standby
status.
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07 Special Parameters ~ This parameter can be set during operation.

N m Software Brake Level

Settings 230V series: 350.0~450.0Vdc
460V series: 700.0~900.0Vdc
This parameter sets the DC-bus voltage at which the brake chopper is activated. Users can choose

Factory Setting: 380.0/760.0

the suitable brake resistor to have the best deceleration. Refer to Chapter 7 Accessories for the
information of the brake resistor.
It is only valid for the models below 30kW of 460 series and 22kW of 230 series.

4 m DC Brake Current Level

Settings 0~100%
This parameter sets the level of DC Brake Current output to the motor during start-up and stopping.

Factory Setting: 0

When setting DC Brake Current, the Rated Current is regarded as 100%. It is recommended to
start with a low DC Brake Current Level and then increase until proper holding torque has been
attained.

When it is in FOCPG control mode, DC brake is zero-speed operation. It can enable DC brake
function by setting to any value. The drive will output an appropriate current to meet the actual

Factory Setting: 0.0
Settings 0.00~60.0 sec
The motor may be in the rotation status due to external force or itself inertia. If the drive is used with

the motor at this moment, it may cause motor damage or drive protection due to over current. This
parameter can be used to output DC current before motor operation to stop the motor and get a
stable start. This parameter determines the duration of the DC Brake current after a RUN command.
When it is set to 0.0, it is invalid.

4 m DC Brake Time at Stop

Settings 0.00~60.00 sec
The motor may be in the rotation status after drive stop outputting due to external force or itself

Factory Setting: 0.00

inertia and can’t stop accurately. This parameter can output DC current to force the motor drive
stop after drive stops to make sure that the motor is stop.
This parameter determines the duration of the DC Brake current during stopping. To DC brake at
stop, this function will be valid when Pr.00-22 is set to 0 or 2. When setting to 0.0, it is invalid.
Related parameters: Pr.00-22 Stop Method, Pr.07-04 Start-point for DC Brake
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N m Start-Point for DC Brake

B

B

B

B

Factory Setting: 0.00
Settings 0.00~600.00Hz
This parameter determines the frequency when DC Brake will begin during deceleration. When

this setting is less than start frequency (Pr.01-09), the start-point for DC brake will start from the
min. frequency.
Output frequency

DC Brak Time
during Stopping

07-04

01-09 - poi
Minimum Start-point for

<t —p DC brake < - - »
S > OUtPUL time during 4”** >
frequency stopping
Run/Stoﬂ ON ‘ OFF Time

DC Brake Time

DC Brake at Start-up is used for loads that may move before the AC drive starts, such as fans and
pumps. Under such circumstances, DC Brake can be used to hold the load in position before
setting it in motion.

DC Brake at stop is used to shorten the stopping time and also to hold a stopped load in position,
such as crane or cutting machine.

DC Brake at Start-up is used for loads that may move before the AC drive starts, such as fans and
pumps. Under such circumstances, DC Brake can be used to hold the load in position before
setting it in motion.

DC Brake at stop is used to shorten the stopping time and also to hold a stopped load in position,
such as crane or cutting machine.

m Voltage Increasing Gain

Factory Setting: 100
Settings 1~200%
When the user is using speed tracking, adjust Pr07-05 to slow down the increasing of voltage if

there are errors such as oL or ocv.

4 m Restart after Momentary Power Loss

[

Factory Setting: 0
Settings 0: Stop operation
1: Speed search for last frequency command
2: Speed search for the minimum output frequency

This parameter determines the operation mode when the AC motor drive restarts from a
momentary power loss.

The power connected to the drive may power off momentarily due to many reasons. This function
allows the drive to keep outputting after power is on again after power off and won’t cause drive
stops.
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R

Setting 1: Operation continues after momentary power loss, speed search starts with the Master
Frequency reference value after drive output frequency and motor rotator speed is synchronous.
The motor has the characteristics of big inertia and small obstruction. For example, in the
equipment with big inertia wheel, it doesn’t need to wait to execute operation command until
wheel is complete stop after re-start to save time.

Setting 2: Operation continues after momentary power loss, speed search starts with the master
frequency after drive output frequency and motor rotator speed is synchronous. The motor has
the characteristics of small inertia and bigger obstruction.

In PG control mode, the AC motor drive will execute the speed search function automatically by
the PG speed when this setting isn’t set to 0.

N m Maximum Power Loss Duration

R

Factory Setting: 2.0
Settings 0.1~20.0 sec
If the duration of a power loss is less than this parameter setting, the AC motor drive will resume

operation. If it exceeds the Maximum Allowable Power Loss Time, the AC motor drive output is
then turned off (coast stop).

The selected operation after power loss in Pr.07-06 is only executed when the maximum
allowable power loss time is <5 seconds and the AC motor drive displays “LU”.

But if the AC motor drive is powered off due to overload, even if the maximum allowable power
loss time is <5 seconds, the operation mode as set in Pr.07-06 is not executed. In that case it
starts up normally.

N m Base block Time

Ay

Factory Setting: 0.5
Settings 0.1~5.0 sec
When momentary power loss is detected, the AC drive will block its output and then wait for a
specified period of time (determined by Pr.07-08, called Base-Block Time) before resuming

operation. This parameter should be set at a value to ensure that any residual regeneration
voltage from the motor on the output has disappeared before the drive is activated again.

@ Stop output voltage

Output voltage(V) M ® Disable B.B. signal
i @ Waiting time Pr.07-08
|

® Speed search

Output frequency(H) JJ N @ Input B.B. signal
! | :
I
I
I
|

Output current |A

' |
! ]
07-09 [T - P f“ ® Synchronization speed detection
Current Limit for (_\I ! @ Frequency command before B.B.
Speed Search . i Time
! 1
FWD Run J i !
! |

B.B. Search with last output frequency downward timing chart
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O“tp“”(r:)q“er‘CT — ® @ InputB.B. signal
Lo .B.
'4_’26{— @ Stop output voltage
Output voltage 1o i | ® Disable B.B. signal
(V) " e
@ Wwaiting time 08.07

output,current A
07-09 Current Limit i ® Speed Search

I

I

|
for Speed Search Speed [ "~ """~ T e

T T =TT ® Synchronization speed detection
1 1
I I 1 .
; i : i Time
FWD Run J i i_,i©L_
O——— | |
B.B. o

B.B. Search with minimum output frequency upward timing chart

Input B.B. signal
Output frequenc W o
utput frequency (H JJJ | : | @ Stop voltage output
@ . ® Disable B.B. signal
Output voltage(V) j M @ Waiting time Pr.07-08
1 I
| |
| |

® Speed search

Output current, 4 !
' ® Synchronization speed detection

06-03
Over-Current Stall
Prevention

during Accel. |
FWD RunJ .

Time

e

B.B. Search with minimum output frequency upward timing chart

4 m Current Limit for Speed Search

Settings 20~200%
Following a momentary power loss, the AC motor drive will start its speed search operation only if

Factory Setting: 50

B

the output current is greater than the value set by Pr.07-09.

B

When executing speed search, the V/f curve is operated by group 1 setting. The maximum current
for the optimum accel./decel. and start speed search is set by Pr.07-09.

B

The speed search level will affect the synchronous time. It will get the synchronization faster when
this parameter is set to larger value. But too large value may activate overload protection.

N m Treatment after Fault

Settings 0: Stop operation

Factory Setting: 0

1: Speed search starts with current speed
2: Speed search starts with minimum output frequency

L In PG control mode, the AC motor drive will execute the speed search function automatically by
the PG speed when this setting isn’t set to 0.
Fault includes: bb,oc,ov,occ. To restart after oc, ov, occ, Pr.07-11 can not be set to 0.
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N m Auto Restart Time after Fault

[

B

B

Factory Setting: 0
Settings 0~10
After fault (oc, ov, occ) occurs, the AC motor drive can be reset/restarted automatically up to 10
times.

Setting this parameter to 0 will disable the reset/restart operation after any fault has occurred.
When enabled, the AC motor drive will restart with speed search, which starts at the frequency
before the fault.

If the drive execute reset/restart after fault more than the numbers of time set in Pr.07-11 and the
limit is reached within the time period in Pr.07-33, the drive will stop execute reset/restart after
fault function. User will be needed to input RESET manually for the drive to continue operation.

» m Speed Search during Start-up

Factory Setting: 0
Settings 0: Disable
1: Speed search from maximum output frequency
2: Speed search from start-up motor frequency
3: Speed search from minimum output frequency

This parameter is used for starting and stopping a motor with a high inertia. A motor with high
inertia will take 2-5 minutes or longer to stop completely. By setting this parameter, the user does
not need to wait for the motor to come to a complete stop before restarting the AC motor drive. If a
PG card and encoder is used on the drive and motor, then the speed search will start from the
speed that is detected by the encoder and accelerate quickly to the commanded frequency. The
output current is set by the Pr.07-09.

In PG control mode, the AC motor drive will execute the speed search function automatically by
the PG speed when this setting isn’t set to 0.

4 m Decel. Time at Momentary Power Loss (dEb function)

Factory Setting: 0
Settings 0: Disable
1~6: DCBUS control, Auto decel. time
This parameter is used for the decel. time selection for momentary power loss.

N m dEb Return Time

Factory Setting: 0.0
Settings 0.0~25.0 sec

function is the AC motor drive decelerates to stop after momentary power loss. When the
momentary power loss occurs, this function can be used for the motor to decelerate to 0 speed with
deceleration stop method. When the power is on again, motor will run again after DEB return time.
(has applied on high-speed spindle)
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Status 1: Insufficient power supply due to momentary power-loss/unstable power (due to low
voltage)/sudden heavy-load

DCBUS voltage

dEb activation level .. N\-_i____

Level for soft start relay to be ON----------
Lvilevel —cooo

Soft start relay
at power side

dEb function
activated

Output frequency

Pr07-13 Decel. time at momentary
power loss (dEb function)
OHZ —- -

dEb returntime 07-14

Note (1)When Pr07-14 is set to 0, the motor drive will stop and will not accelerate to the frequency before dEb even
the power is on again. But when Pr07-14 is NOT set to 0, then a command of zero speed will be sent to wait for power
on.
Note (2) dEb activation level is when DCBUS voltage level is lower than (230V series: Lv level +20Vdc)

(460V series: Lv level +40Vdc)

Status 2: unexpected power off, such as momentary power loss
DCBUS voltag

dEb activationlevel__N\__L__L__
Level for soft startrelay tobe ON----_-_2

R

Lv level .

atpower side

dEb function activated _

Output frequency !

|
Pr.07-13 Decel. time selection at /i.\

momentary power loss \
dEbreturntime _

[JES)INOTE

For example, in textile machinery, you will hope that all the machines can be decelerated to stop to prevent
broken stitching when power loss. In this case, the host controller will send a message to the AC motor drive to
use dEb function with deceleration time via EF.
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4 m Dwell Time at Accel.

Factory Setting: 0.00
Settings 0.00~600.00 sec

» m Dwell Frequency at Accel.

Factory Setting: 0.00
Settings 0.00~600.00Hz

~ I Dwell Time at Decel.

Factory Setting: 0.00
Settings 0.00~600.00 sec

4 m Dwell Frequency at Decel.

Factory Setting: 0.00
Settings 0.00~600.00 Hz

L In the super heavy load situation, Dwell can make stable output frequency temporarily, such as
crane or elevator.
Pr.07-15 to Pr.07-18 is for heavy load to prevent OV or OC occurs.

Frequency
07-18
07-16 ! Dwell
107-17 !
Prequenc : Dwell Time™\ [ 7L
a Y 10715 | ' at Decell. '
atAccel, .
'Dwell Time : i
'‘at Accel. ! ! Time

Dwell at accel./decel.

4 m Fan Cooling Control

Factory Setting: 0
Settings 0: Fan always ON

1: 1 minute after the AC motor drive stops, fan will be OFF

2: When the AC motor drive runs, the fan is ON. When the AC motor drive
stops, the fan is OFF

3: Fan turns ON when preliminary heat sink temperature (around 60°C) is
attained.

4: Fan always OFF

This parameter is used for the fan control.
Setting 0: Fan will be ON as the drive’s power is turned ON.
Setting 1: 1 minute after AC motor drive stops, fan will be OFF

BBB

Setting 2: AC motor drive runs and fan will be ON. AC motor drive stops and fan will be OFF.

Setting 3: Fan run according to IGBT and capacitance temperature. Fan will be ON when
preliminary capacitance temperature is higher than 600C. Fan will be OFF, when capacitance
temperature is lower than 400C.

B

Setting 4: Fan is always OFF
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m Emergency Stop (EF) & Force Stop

[

Factory Setting: 0
Settings 0: Coast to stop

1: Stop by 1 deceleration time

2: Stop by 2" deceleration time

3: Stop by 3™ deceleration time

4: Stop by 4™ deceleration time

5: System Deceleration (According to original deceleration time)
6: Automatic Deceleration ( Pr01-46)

When the multi-function input terminal is set to 10(EF) or 18(Emergency stop) and is activated,
the drive will stop according to the setting in Pr.07-20.

» m Auto Energy-saving Operation

R

B

B

Factory Setting: 0
Settings 0: Disable
1: Enable

When Pr.07-21 is set to 1, the acceleration and deceleration will operate with full voltage. During
constant speed operation, it will auto calculate the best voltage value by the load power for the
load. This function is not suitable for the ever-changing load or near full-load during operation.
When the output frequency is constant, i.e. constant operation, the output voltage will auto
decrease by the load reduction. Therefore, the drive will operate with min. power, multiplication of
voltage and current.

Output
voltage

100 %[~~~
save up to 25%,
output voltage |
75% S

Auto energy-saving Frequency

FOCPG(IM) control mode:

When drive is running at constant speed and torque current is lower than 35% of drive rated
current, drive will start to count. After 5 seconds, power save function will enable (can max. reduce
30% of output voltage). Return conditions: torque higher than 50% of drive rated current.

VF, VFPG, SVC control mode:

When drive is running at constant speed and the U, V, W output power factor angle
cos(phi)>=65.0" (Pr00-04 set 5 for monitor power factor angle cos(phi)), drive will start to do
“Power saving enable time counting”. After 5 seconds, power save function will enable.
Return conditions: (cos(phi)<60.0") or drive is operating at acceleration or deceleration status.
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' When drive is at FOCPM or FOC sensor-less control mode, this function will be disable.

Frequency command={---«----ece-
Frequency output

Output voltage

Output current

Output current<(0. 35% : i /
Drive rated current) [/ / 7 :

N m Energy-saving Gain

Settings 10~1000%

Ll When Pr. 07-21 is set to 1, this parameter can be used to adjust the gain of energy-saving. The
factory setting is 100%. If the result is not good, it can adjust by decreasing the setting. If the
motor oscillates, it should increase the setting value.

Factory Setting: 100

L At some special application such as High speed spindle, the motor temperature rise is been
highly concern. Thus, when the motor is not working with load, the motor current will requested to
reduce to a lower level. To Lowering this parameter setting can meet this requirement.

4 m Auto Voltage Regulation(AVR) Function

Factory Setting: 0
Settings 0: Enable AVR
1: Disable AVR
2: Disable AVR during deceleration
The rated voltage of the motor is usually 220V/200VAC 60Hz/50Hz and the input voltage of the
AC motor drive may vary between 180V to 264 VAC 50Hz/60Hz. Therefore, when the AC motor
drive is used without AVR function, the output voltage will be the same as the input voltage. When
the motor runs at voltages exceeding the rated voltage with 12% - 20%, its lifetime will be shorter
and it can be damaged due to higher temperature, failing insulation and unstable torque output.
L AVR function automatically regulates the AC motor drive output voltage to the motor rated voltage.
For instance, if V/f curve is set at 200 VAC/50Hz and the input voltage is at 200V to 264VAC, then
the motor Output Voltage will automatically be reduced to a maximum of 200VAC/50Hz. If the
input voltage is at 180V to 200VAC, output voltage to motor and input power will be in direct
proportion.
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0 Setting 0: when AVR function is enabled, the drive will calculate the output voltage by actual
DC-bus voltage. The output voltage won’t be changed by DC bus voltage.

0 Setting 1: when AVR function is disabled, the drive will calculate the output voltage by DC-bus
voltage. The output voltage will be changed by DC bus voltage. It may cause insufficient/over
current.

[ Setting 2: the drive will disable the AVR during deceleration, such as operated from high speed to
low speed.

L When the motor ramps to stop, the deceleration time is longer. When setting this parameter to 2
with auto acceleration/deceleration, the deceleration will be quicker.

L When it is in FOCPG or TQCPG, it is recommended to set to 0 (enable AVR).

4 m Filter Time of Torque Command (V/F and SVC control mode)
Factory Setting: 0.020

Settings 0.001~10.000 sec
When the setting is too long, the control will be stable but the control response will be delay. When
the setting is too short, the response will be quickly but the control may be unstable. User can
adjust the setting by the control and response situation.

4 m Filter Time of Slip Compensation (V/F and SVC control mode)
Factory Setting: 0.100

Settings 0.001~10.000 sec
L It can set Pr.05-22 and 05-23 to change the response time of compensation.
L If Pr.05-22 and 05-23 are set to 10seconds, the response time of compensation is the slowest. But

the system may be unstable when the setting is too short.

4 m Torque Compensation Gain (V/F and SVC control mode)

Factory Setting: 0
Settings 0~10
When the motor load is large, a part of drive output voltage is absorbed by the resistor of stator

B

winding and causes insufficient voltage at motor induction and result in over output current and
insufficient output torque. It can auto adjust output voltage by the load and keep the air gap
magnetic fields stable to get the optimal operation.

B

In the V/F control, the voltage will be decreased in direct proportion when the frequency is
decreased. It'll cause decrease torque at low speed due to small AC resistor and the same DC
resistor. Therefore, Auto torque compensation function will increase the output voltage in the low
frequency to get higher start torque.

I When Pr.07-26 is set to large, it may cause motor overflux and result in too large output current,
motor overheat or triggers protection function.

4 m Slip Compensation Gain (V/F and SVC control mode)

Factory Setting: 0.00
Settings 0.00~10.00
The induction motor needs the constant slip to produce magnetic torque. It can be ignore in the

higher motor speed, such as rated speed or 2-3% slip.
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L In the operation with variable frequency, the slip and the synchronous frequency will be in reverse
proportion to produce the same magnetic torque. That is the slip will be larger with the reduction
of synchronous frequency. The motor may stop when the synchronous frequency is decreased to
a specific value. Therefore, the slip serious affects the accuracy of motor speed at low speed.

L In another situation, when the drive uses with induction motor, the slip will be increased by the
increasing load. It also affects the accuracy of motor speed.

L This parameter can be used to set compensation frequency and reduce the slip to close the
synchronous speed when the motor runs in the rated current to raise the drive accuracy. When
the drive output current is larger than Pr.05-05 No-load Current of Induction Motor 1 (A), the drive
will compensation the frequency by this parameter.

X When the control method (Pr.00-11) is changed from V/f mode to vector mode, this parameter will
auto be set to 1.00. Otherwise, it will be set to 0.00. Please do the compensation of slip after
overload and acceleration. The compensation value should be increased from small to large
gradually. That is to add the output frequency with motor rated slip X Pr.07-27 Slip Compensation
Gain when the motor is rated load. If the actual speed ratio is slow than expectation, please
increase the setting. Otherwise, decrease the setting.

m Reserved
4 m Slip Deviation Level

Settings 0~100.0%
0: No detection

4 m Detection Time of Slip Deviation

Settings 0.0~10.0 sec

4 m Over Slip Treatment

Settings 0: Warn and keep operation

Factory Setting: 0

Factory Setting:1.0

Factory Setting:0

1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning

The Pr.07-29 to Pr.07-31 are to set allowable slip level/time and over slip treatment when the drive
is running.

4 m Motor Hunting Gain

Settings 0~10000
0: Disable
The motor will have current wave motion in some specific area. It can improve this situation by

Factory Setting:1000

setting this parameter. (When it is high frequency or run with PG, it can be set to 0. when the
current wave motion happens in the low frequency, please increase Pr.07-32.)
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4 m Recovery Time to Pr.07-11 (# of automatic reboots after fault)

[

Factory Setting:60.0
Settings 00~6000.0 sec
When a reset/restart after fault occurs, the drive will regards Pr.07-33 as a time boundary and

begin counting the numbers of faults occur within this time period. Within the period, if numbers of
faults occurred did not exceed the setting in Pr.07-11, the counting will be cleared and starts from
0 when next fault occurs. However, if the numbers of faults occurred within this time period have
exceed the setting in Pr.07-11, user will need to press RESET key manually for the drive to
operate again.
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08 High-function PID Parameters  » This parameter can be set during operation.

m Input Terminal for PID Feedback

Settings  0: No function

Factory Setting: 0

1: Negative PID feedback: on analogue input acc. To setting 5 of Pr. 03-00 to
Pr.03-02.

: Negative PID feedback from PG card (Pr.10-15, skip direction)

: Negative PID feedback from PG card (Pr.10-15)

: Positive PID feedback from external terminal AVI (Pr.03-00)

: Positive PID feedback from PG card (Pr.10-15, skip direction)

: Positive PID feedback from PG card (Pr.10-15)

: Negative PID feedback from communication protocol

0 N O 0o~ WD

: Positive PID feedback from communication protocol

[ Negative feedback means: +target value — feedback. It is used for the detection value will be
increased by increasing the output frequency.
When Pr.03-00 to Pr.03-02 have the same setting, then the AVI will be the prioritized selection.

B B

Positive feedback means: -target value + feedback. It is used for the detection value will be
decreased by increasing the output frequency.

B

When Pr08-00#7 neither #8, input value is disabled. The value of the setting remain the same

after the derive is off.

Common applications for PID control

M Flow control: A flow sensor is used to feedback the flow data and performs accurate flow
control.

M Pressure control: A pressure sensor is used to feedback the pressure data and performs
precise pressure control.

™  Air volume control: An air volume sensor is used to feedback the air volume data to have
excellent air volume regulation.

M Temperature control: A thermocouple or thermistor is used to feedback temperature data for
comfortable temperature control.

M Speed control: A speed sensor or encoder is used to feedback motor shaft speed or input
another machines speed as a target value for closed loop speed control of master-slave
operation. Pr.10.00 sets the PID set point source (target value).

™ PID control operates with the feedback signal as set by Pr.10.01 either 0~+10V voltage or
4-20mA current.
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PID control loop:
drive execute PID control

Setpoint K (1+ 1 +T, %S)
O T xs ¢

output value
¥

feedback signal

sensor

K : Proportional gain(P)  T.: Integral time(l) T, Derivative control(D) S: Operator
Concept of PID control
1. Proportional gain(P):
the output is proportional to input. With only proportional gain control,  there will always be
a steady-state error.
2. Integral time(l):
the controller output is proportional to the integral of the controller input. To eliminate the
steady-state error, an “integral part” needs to be added to the controller. The integral time
decides the relation between integral part and error. The integral part will be increased by
time even if the error is small. It gradually increases the controller output to eliminate the
error until it is 0. In this way a system can be stable without steady-state error by proportional
gain control and integral time control.
3. Differential control(D):
the controller output is proportional to the differential of the controller input. During
elimination of the error, oscillation or instability may occur. The differential control can be
used to suppress these effects by acting before the error. That is, when the error is near 0,
the differential control should be 0. Proportional gain (P) + differential control (D) can be
used to improve the system state during PID adjustment.
When PID control is used in a constant pressure pump feedback application:
Set the application’s constant pressure value (bar) to be the set point of PID control. The pressure
sensor will send the actual value as PID feedback value. After comparing the PID set point and
PID feedback, there will be an error. Thus, the PID controller needs to calculate the output by
using proportional gain (P), integral time (I) and differential time (D) to control the pump. It controls
the drive to have different pump speed and achieves constant pressure control by using a 4-20mA
signal corresponding to 0-10 bar as feedback to the drive.
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no fuse breaker

(NFB) water pump
TN
R(L1)—O O— R(L1) U(T1)
TN
S(L2)—O O— S(L2) V(T2) IM
3~
T(L3)—C  O— T(L3) W(T3)
©
= S
throttle
Feedback 4-20mA
corresponds pressure
0-10bar sensor
ACI/AVI@)
(4-20mA/0-10V)
DC
ACM (@ @
analogsignal common

. Pr.00-04 is set to 10 (Display PID analog feedback signal value (b) (%))

. Pr.01-12 Acceleration Time will be set as required

. Pr.01-13 Deceleration Time will be set as required

. Pr.00-21=0 to operate from the digital keypad

. Pr.00-20=0, the set point is controlled by the digital keypad

. Pr.08-00=1 (Negative PID feedback from analog input)

. ACl analog input Pr. 03-01 set to 5, PID feedback signal.

8. Pr.08-01-08-03 will be set as required

8.1 If there is no vibration in the system, increase Pr.08-01(Proportional Gain (P))
8.2 If there is no vibration in the system, reduce Pr.08-02(Integral Time (1))

8.3 If there is no vibration in the system, increase Pr.08-03(Differential Time (D))

Refer to Pr.08-00 to 08-21 for PID parameters settings.
4 m Proportional Gain (P)

Settings 0.0~500.0%
B |tis used to eliminate the system error. It is usually used to decrease the error and get the faster

NO Ok~ WN =

Factory Setting:1.0

response speed. But if setting too large value in Pr.08-01, it may cause the system oscillation and
instability.
B If the other two gains (I and D) are set to zero, proportional control is the only one effective.

4 m Integral Time (1)

Settings 0.00~100.00 sec
0.00: Disable
The integral controller is used to eliminate the error during stable system. The integral control

Factory Setting:1.00

doesn’t stop working until error is 0. The integral is acted by the integral time. The smaller integral
time is set, the stronger integral action will be. It is helpful to reduce overshoot and oscillation to
make a stable system. At this moment, the decreasing error will be slow. The integral control is
often used with other two controls to become PI controller or PID controller.

LI This parameter is used to set the integral time of | controller. When the integral time is long, it will
have small gain of | controller, the slower response and bad external control. When the integral
time is short, it will have large gain of | controller, the faster response and rapid external control.
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L0 When the integral time is too small, it may cause system oscillation.
L If the integral time is set as 0.00, Pr.08-02 will be disabled.

4 m Derivative Control (D)

Settings 0.00~1.00 sec
The differential controller is used to show the change of system error and it is helpful to preview

Factory Setting:0.00

the change of error. So the differential controller can be used to eliminate the error to improve
system state. With the suitable differential time, it can reduce overshoot and shorten adjustment
time. However, the differential operation will increase the noise interference. Please note that
too large differential will cause big noise interference. Besides, the differential shows the change
and the output of the differential will be 0 when there is no change. Therefore, the differential
control can’t be used independently. It needs to be used with other two controllers to make a PD
controller or PID controller.

L This parameter can be used to set the gain of D controller to decide the response of error change.
The suitable differential time can reduce the overshoot of P and | controller to decrease the
oscillation and have a stable system. But too long differential time may cause system oscillation.

L) The differential controller acts for the change of error and can’t reduce the interference. It is not
recommended to use this function in the serious interference.

4 m Upper limit of Integral Control

Settings 0.0~100.0%
This parameter defines an upper bound or limit for the integral gain (I) and therefore limits the

Factory Setting:100.0

Master Frequency. The formula is: Integral upper bound = Maximum Output Frequency (Pr.01-00)
x (Pr.08-04 %).

L Too large integral value will make the slow response due to sudden load change. In this way, it
may cause motor stall or machine damage.

4 m PID Output Frequency Limit

Settings 0.0~110.0%
This parameter defines the percentage of output frequency limit during the PID control. The formula

Factory Setting:100.0

is Output Frequency Limit = Maximum Output Frequency (Pr.01-00) X Pr.08-05 %.

4 m PID feedback value by communication protocol
Factory Setting: 0.00
Settings 0.00~200.00%

~ HERE PID Delay Time

Settings 0.0~35.0 sec

Factory Setting: 0.0
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m PID Mode Selection

Settings 0: Serial connection

Factory Setting: 0

1: Parallel connection

L) When setting is 0, it uses conventional PID control structure.
Ll When setting is 1, proportional gain, integral gain and derivative gain are independent. The P, |
and D can be customized to fit users’ demand.

B

Pr.08-07 determines the primary low pass filter time when in PID control. Setting a large time

constant may slow down the response rate of drive.

L Output frequency of PID control will filter by primary low pass function. This function could filter a
mix frequency. A long primary low pass time means filter degree is high and vice versa.

L[ Inappropriate setting of delay time may cause system error.

L[] PI Control: controlled by the P action only, and thus, the deviation cannot be eliminated entirely. To
eliminate residual deviations, the P + | control will generally be utilized. And when the Pl control is
utilized, it could eliminate the deviation incurred by the targeted value changes and the constant
external interferences. However, if the | action is excessively powerful, it will delay the responding
toward the swift variation. The P action could be used solely on the loading system that
possesses the integral components.

L[] PD Control: when deviation occurred, the system will immediately generate some operation load
that is greater than the load generated single handedly by the D action to restrain the increment of
the deviation. If the deviation is small, the effectiveness of the P action will be decreasing as well.
The control objects include occasions with integral component loads, which are controlled by the
P action only, and sometimes, if the integral component is functioning, the whole system will be
vibrating. On such occasions, in order to make the P action’s vibration subsiding and the system
stabilizing, the PD control could be utilized. In other words, this control is good for use with
loadings of no brake functions over the processes.

LI PID Control: Utilize the | action to eliminate the deviation and the D action to restrain the vibration,

thereafter, combine with the P action to construct the PID control. Use of the PID method could

obtain a control process with no deviations, high accuracies and a stable system.
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Frequency
command

> —»

L Serial connection
Input Selection of the PID Cancelled
PID Target Value 08-00=0 ‘
00-20:KPC-CCO01/ or 02-01~06=21(disable)
RS485 O
03-00~024 PID targef
value

Display of the PID feedback
00-04=10display of the
P1D feedback

Input Selection
of the PID Feedback

08-00:AVI/ACI
AUI/PG

Parallel connection

PID

Compensation
Selection
08-16

Input Selection of the

PID Target Value
00-20:KPC-CC01/RS485
03-00~02:4 PID target value

P D
i Diff ti
gé?r?omon - Tilmeeren ia
08-01 08-03
I
08-02
i 08-04
Integral Tithe upper limi
for
Integral

PID

PID
Delay
Time
08-07

If Hz>08-

direction R /08-05
08-21 - PID Freq.
output
command
limit
A 4
08-09

Treatment of the
Feedback Signal Fault

time exceeds 08-08

05

PID Cancelled 08-00=0

or 02-01~06=21(disable)

Frequency
command

>

N

A 4

P

)

A
Display of the PID feedback
00-04=10display of the

PID feedback

Input Selection
ofthe PID Feedback
08-00:AVI/ACI

AUI/PG

If Hz>08-05, time exceeds 08-08

PID PID Delay Time
Proportion gain compensation 08-07
08-01 selection
08-16
Differential
Time
08-03 08-05
PID
I directon »
08-02 | 08-21 PID Freq.
) 08-04 output o
Integral Time command limit
upper limit \ /
for
Integral 08-09 )
Treatment of the Feedback Signal Fault

» m Feedback Signal Detection Time

Settings 0.0~3600.0 sec

Factory Setting: 0.0

Pr.08-08 is valid only for ACI 4-20mA.
This parameter sets the detection time of abnormal PID derative. If detection time is set to 0.0,

detection function is disabled.
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m Feedback Signal Fault Treatment

Settings 0: Warn and keep operation
1: Warn and ramp to stop

Factory Setting: 0

2: Warn and coast to stop
3: Warn and operate at last frequency

This parameter is valid only for ACI 4-20mA.
L AC motor drive acts when the feedback signals analog PID feedback is abnormal.

» m Sleep Reference Point

Settings 0.00~600.00Hz
Setting value of Pr08-10 determines if sleep reference and wake-up reference is enable or disable.
When Pr08-10 = 0, it means disable. When 08-10 # 0, it means enable.

4 m Wakeup Reference Point

Settings 0.00~600.00Hz
When Pr08-18 = 0, the unit of Pr08-10 and that of Pr08-11 become frequency. The settings then
become 0 ~ 600.0 Hz.
When Pr08-18=1, the unit of Pr08-10 and that of Pr08-11 switch to percentage. The settings then
switch to 0~200.00%.
And the percentage is based on the input command not maximum. E.g. If the maximum is 100 Kg,
the command now is 30kg, if 08-11=40%, it is 12kg.
L The same to 08-10.

4 m Sleep Time

Settings 0.00~6000.0 sec

LX) When the frequency command is smaller than the sleep frequency and less than the sleep time,
the frequency command is equal to the sleep frequency. However the frequency command
remains at 0.00Hz until the frequency command becomes equal to or bigger than the wake-up
frequency.

~ | FEIEE] P!D Deviation Level

Settings 1.0~50.0%

~ FERER] P!D Deviation Time

Settings 0.1~300.0 sec

~ HERE Fitter Time for PID Feedback

Settings 0.1~300.0 sec
L0 When the PID control function is normal, it should calculate within a period of time and close to the

Factory Setting: 0.00

Factory Setting: 0.00

B

B

B

Factory Setting: 0.0

Factory Setting: 10.0

Factory Setting: 5.0

Factory Setting: 5.0

target value.
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[ Refer to the PID control diagram for details. When executing PID feedback control, if |PID
reference target value — detection value| > Pr.08-13 PID Deviation Level and exceeds Pr.08-14
setting, the PID control fault occurs. The treatment will be done as Pr.08-09 setting.

4 m PID Compensation Selection

Settings 0: Parameter setting (Pr.08-17)

Factory Setting: 0

1: Reserved

Pr08-16=0: PID compensation value is given via Pr08-17 setting.
Pr08-16=1: The PID compensation value is given via analog input (Pr03-00~03-02=13) and display
at Pr08-17(at this moment, Pr08-17 become read only).

4 m PID Compensation

Settings -100.0~+100.0%

The PID compensation value=Max. PID target valuexPr08-17. For example, the max. output
frequency Pr01-00=60Hz, Pr08-17=10.0%, PID compensation value will increase output
frequency 6.00Hz. 60.00Hz x 100.00% x 10.0% = 6.00Hz

m Setting of Sleep Mode Function

Settings 0: Follow PID output command

Factory Setting: 0

Factory Setting: 0

1: Follow PID feedback signal
When Pr08-18=0, the unit of Pr08-10 and that of Pr08-11 becomes frequency. The settings then
become 0~600.00Hz.
When Pr08-19=1, the unit of Pr08-10 and that of Pr08-11 switches to percentage. The settings
then switch to 0~200.00%.

m Wake-up Integral Limit

Settings 0.0~200.0%
The wake-up integral limit of the VFD is to prevent sudden high speed running when the VFD

Factory Setting: 50.0

wakes up.

The wake-up integral frequency limit= (01-00x08-19%)
The Pr08-19 is used to reduce the reaction time from sleep to wake-up.

m Enable PID to Change the Operation Direction

Factory Setting: 0
Settings 0: Disable change of direction
1: Enable change of direction

BEREEE Wake-up delay time

Settings 0.00~600.00 sec.
Refer to Pr08-18 for more information.

Factory Setting: 0.00
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BEREE] Pio Control Bit
Factory Setting: 0.00

Settings Bit0 =1, PID reverse running must follow the setting of Pr00-23

Bit0 = 0, PID reverse running follows PID’s calculated value
Bit0, When Pr08-21 = 1, PID reverse running is enable.
Bit0 = 0, if the PID calculated value is positive, it will be forward running. If the PID calculated value
is negative, it will be reverse running.

There are three scenarios for sleep and wake-up frequency.

1) Frequency Command (PID is not in use, Pr08-=00

When the output frequency = the sleep frequency and the VFD reaches the preset sleep time, then
the VFD will be at the sleep mode.

When the frequency command reaches the wake-up frequency, the VFD will start to count the
wake-up delay time. Then when the VFD reaches the wake-up delay time, the VFD will begin
acceleration time to reach the frequency command.

A frequency command
— ACtUA] Output frequency

Frequency

Prog-11 CQmma“d

Wake-up
Reference Point

—_—— e L A e e —

Pr08-10 \

Sleep | N

Reference Point SN |
| )
|
| Pros-12 : OHZ pros-22
! SleepTime ! ;D:‘l;;‘ui?

Time

2) Frequency Command Calculation of the Internal PID

When the PID calculation reaches the sleep frequency, the VFD will start to count the sleep time
and the output frequency will start to decrease. If the VFD exceeds the preset sleep time, it will
directly go to sleep mode which is 0 Hz. But if the VFD doesn’t reach the sleep time, it will remain at
the lower limit (if there is a preset of lower limit.). Or it will remain at the lowest output frequency set
at Pr01-07 and wait to reach the sleep time then go to sleep mode (0 Hz).

When the calculated frequency command reaches the wake-up frequency, the VFD will start to
count the wake-up delay time. Once reaching the wake-up delay time, the VFD will start the
acceleration time to reach the PID frequency command.
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Internal PID Calculation Frequency Command
—————— frequency command

Frequency
A — output frequency
Output
Frequency
Wake-up Reference Point | Pr08-11 "N~ Decele- ="

ration [T

\\ Time Limit 7
Sleep Reference Point | Prog-10 % N /) !
\ | / |
Output Freq. Lower Point ,E’!Ql‘l1,,,,,,,,,,\,\, AN / ‘ Acceleration
+ - R ! Time Limit
Minimum Output Frequency |Pr01-07/01-41 T A L B
: ‘  Prog-22 Time
Prog-12 ' Wake-up
Sleep Time Delay Time

3) PID Feedback Rate Percentage (Use PID, Pr08-00 # 0 and Pr08-18=1)

When the PID feedback rate reaches the sleep level percentage, the VFD starts to count the sleep
time. The output frequency will also decrease. If the VFD exceeds the preset sleep time, it will go to
sleep mode which is 0 Hz. But if the VFD doesn’t reach the sleep time, it will remain at the lower limit
(if there is a preset of lower limit.). Or it will remain at the lowest output frequency set at Pr01-07 and
wait to reach the sleep time then go to sleep mode (0 Hz).

When PID feedback value reaches the wake up percentage the motor drive will start to count the
wake up delay time. Once reaches the wake up delay time, the motor drives starts the accelerating
time to reach PID frequency command

PID
Feedback

Output
Frequency

s
Setpointf-——————————— A
f

Pr08-10
Sleep Reference Point

Prog-11fF=-=-=========5%-~— ===
Wake-up Reference Point ’ M

Pro1-11 L
Output Frequency
Lower Limit

Pr01-07/Pr01-41

-«

Prog-12 i

Sleep Time Pro8-22
Wake-up
Delay Time
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09 Communication Parameters ~ The parameter can be set during the operation.

8<—1
Modbus RS-485
When using communication devices, Pin 1~2,7,8: Reserved
connects AC drive with PC by using Pin 3, 6: SGND
Delta IFD6530 or IFD6500. <(<<<<<< Pin 4: SG-
RS.485 Fin5:SG+

N m COM1 Communication Address

Factory Setting: 1
Settings 1~254

3 1If the AC motor drive is controlled by RS-485 serial communication, the communication address
for this drive must be set via this parameter and each AC motor drive’s communication address
must be different.

4 m COM1 Transmission Speed

Factory Setting: 9.6
Settings 4.8~115.2Kbits/s

This parameter is for set up the RS485 communication transmission speed.

4 m COM1 Transmission Fault Treatment

Factory Setting: 3
Settings 0: Warn and keep operation

1: Warn and ramp to stop
2: Warn and coast to stop
3: No warning and continue operation

This parameter is set to how to react if transmission errors occur.

N m COM1 Time-out Detection

Factory Setting: 0.0
Settings 0.0~100.0 sec
0.0: Disable

(3 It is used to set the communication transmission time-out.

4 m COM1 Communication Protocol
Factory Setting: 1

Settings 1:7, N, 2 for ASCII
2:7, E, 1for ASCII
3:7,0, 1 for ASCII
4:7,E, 2for ASCII
5:7,0, 2 for ASCII
6: 8, N, 1 for ASCII
7:8, N, 2 for ASCII
8: 8, E, 1 for ASCII
9

: 8, O, 1 for ASCII
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10: 8, E, 2 for ASCII
11: 8, O, 2 for ASCII
12: 8, N, 1 for RTU
13: 8, N, 2 for RTU
14: 8, E, 1 for RTU
15:8, O, 1 for RTU
16: 8, E, 2 for RTU
17:8, O, 2 for RTU

Control by PC or PLC (Computer Link)
A VFD-CH2000 can be set up to communicate on Modbus networks using one of the following

modes: ASCII (American Standard Code for Information Interchange) or RTU (Remote Terminal

Unit).Users can select the desired mode along with the RS-485 serial port communication
protocol in Pr.09-00.

MODBUS ASCII ( American Standard Code for Information Interchange ) : Each byte data is the
combination of two ASCII characters. For example, a 1-byte data: 64 Hex, shown as ‘64’ in ASCII,

consists of ‘6’ (36Hex) and ‘4’ (34Hex).

. Code Description

Communication protocol is in hexadecimal, ASCII: ”0”, “9”, “A”, “F”, every 16 hexadecimal

represent ASCII code. For example:

Character ‘0 ‘1’ 2 ‘3 ‘4 ‘5’ ‘6’ 7’
ASCII code 30H 31H 32H 33H 34H 35H 36H 37H
Character ‘8’ ‘9’ ‘A ‘B’ ‘C ‘D ‘B ‘F
ASCII code 38H 39H 41H 42H 43H 44H 45H 46H

Data Format

10-bit character frame (For ASCII):
(7,N,2)

, 7-data bits g
“ 10-bits character frame : >
(7,E,1)
| 1 | 5 | 3 | 4 | 5 | 6 i Even i StOp
ST T T Py bt
< 7-data bits > ;
< 10-bits character frame : >
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Start
bit

11-bit character frame (For RTU):

1

1

w i
gg
-~ 1

~
________I
K

1

1

o |

i
________I
K

|

-

1

i
b |

3. Communication Protocol
Communication Data Frame

: ASCIl mode

! ! Odd Stop

SO R A % parity! bt

7-data bits > |

10-bits character frame : >

2 : 3 : 4 : 5 : 6 | 7 . Stop | Stop
| | 1 1 } - bit | bit
8-data bits > i

11-bits character frame >
! i " Even | Stop

2 ; 3 ; 4 3 5 3 6 3 7 . parity! bit
8-data bits >

11-bits character frame : >

2 | 3| 4 5 | 6 | 7  0dd. Stop
i : | | | . parity! bit
8-data bits : 3

11-bits character frame ‘ >

STX Start character = ‘I’ (3AH)
Address Hi Communication address:
Address Lo 8-bit address consists of 2 ASCII codes
Function Hi Command code:
Function Lo 8-bit command consists of 2 ASCII codes
DATA (n-1) Contents of data:
Nx8-bit data consist of 2n ASCI| codes
"""" n<=16, maximum of 32 ASCII codes
DATAOQ
LRC CHK Hi LRC check sum:
LRC CHK Lo 8-bit check sum consists of 2 ASCI| codes
END Hi End characters:
END Lo END1= CR (0DH), ENDO= LF(0AH)
Communication Data Frame: RTU mode
START A silent interval of more than 10 ms
Address Communication address: 8-bit address
Function Command code: 8-bit command
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DATA (n-1) Contents of data:
nx8-bit data, n<=16
DATAO
CRC CHK Low CRC check sum:
CRC CHK High 16-bit check sum consists of 2 8-bit characters
END A silent interval of more than 10 ms

Address (Communication Address)
Valid communication addresses are in the range of 0 to 254. A communication address equal to 0,
means broadcast to all AC drives (AMD). In this case, the AMD will not reply any message to the
master device.
00H: broadcast to all AC drives
01H: AC drive of address 01
OFH: AC drive of address 15
10H: AC drive of address 16

FEH: AC drive of address 254

Function (Function code) and DATA (data characters)
The format of data characters depends on the function code.
03H: read data from register

06H: write single data to register

Example: reading continuous 2 data from register address 2102H, AMD address is 01H.
ASCII mode:

Command Message: Response Message

STX ‘:’ STX ‘:’
Address ? Address ?

. lol . ‘Ol

Function 3 Function 3

‘2’ Number of data ‘0’

Starting address g) (count by byte) 1
2 Content of starting ‘7

‘0’ address 2102H 7’

Number of data ‘0’ ‘0’
(count by word) ‘0 ‘0
[2) Content of address 2103H 8

LRC Check p= Y

7 0

CR 7’

END LE LRC Check T
CR

END LE

RTU mode:

Command Message: Response Message
Address O1H Address O1H
Function 03H Function O3H

. 21H Number of data
Starting data address 02H (count by byte) 04H
Number of data OOH Content of data 17H
(count by world) 02H address 2102H 70H
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CRC CHK Low 6FH Content of data 00H
CRC CHK High F7H address 2103H 00H
CRC CHK Low FEH
CRC CHK High 5CH

06H: write single data to register.
Example: writing data 6000(1770H) to register 0100H. AMD address is 01H.

ASCIl mode:
Command Message: Response Message
STX v STX ‘
Address ? Address ?
. lol . ‘Ol
Function ‘& Function ‘&
‘0’ ‘0!
Data address (1) Data address (1)
lol ‘Ol
l1l ‘1!
‘7’ ‘7!
Data content oz Data content -
lol ‘Ol
l7l ‘7!
LRC Check o LRC Check o
CR CR
END LE END LE
RTU mode:

Command Message: Response Message
Address 01H Address 01H
Function O6H Function O6H

01H 01H

Data address 00H Data address 00H
17H 17H

Data content Z0H Data content Z0H
CRC CHK Low 86H CRC CHK Low 86H
CRC CHK High 22H CRC CHK High 22H

10H: write multiple registers (write multiple data to registers) (up to 20 sets of data can be written
simultaneously)

Example: Set the multi-step speed,

Pr.04-00=50.00 (1388H), Pr.04-01=40.00 (OFAOH). AC drive address is 01H.

ASCII Mode
Command Message: Response Message
STX H STX B
ADR 1 ‘0’ ADR 1 0
ADR 0 q’ ADR 0 o
CMD 1 q° CMD 1 o
CMD 0 ‘0 CMD 0 ‘0
‘0 0
Starting data address g Starting data address g
0 0
0 0
Number of data 0 Number of data ‘0
(count by word) 0 (count by word) 0
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521 52!
Number of data ‘0’ ‘B
(count by byte) ‘4 LRC Check ‘8’
; END EE
The first data content ‘g
58!
io!
The second data content ;
io!
LRC Check 9
‘A!
CR
END LE
RTU mode:
Command Message: Response Message
ADR 01H ADR 01H
CMD 10H CMD 1 10H
. 05H . 05H
Starting data address 00H Starting data address 00H
Number of data OOH Number of data OOH
(count by word) 02H (count by word) 02H
Number of data 04 CRC Check Low 41H
(count by byte)
The first data content ;SE CRC Check High 04H
The second data content OFH
AOH
CRC Check Low ‘9’
CRC Check High ‘A
Check sum
ASCII mode:

LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, and the values
of the bytes from ADR1 to last data character then calculating the hexadecimal representation of the
2’'s-complement negation of the sum.

For example,

01H+03H+21H+02H+00H+02H=29H, the 2’s-complement negation of 29H is D7H.

RTU mode:

CRC (Cyclical Redundancy Check) is calculated by the following steps:

Step 1:

Load a 16-bit register (called CRC register) with FFFFH.

Step 2:

Exclusive OR the first 8-bit byte of the command message with the low order byte of the 16-bit CRC
register, putting the result in the CRC register.

Step 3:

Examine the LSB of CRC register.
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Step 4:

If the LSB of CRC register is 0, shift the CRC register one bit to the right with MSB zero filling, then
repeat step 3. If the LSB of CRC register is 1, shift the CRC register one bit to the right with MSB
zero filling, Exclusive OR the CRC register with the polynomial value AO01H, then repeat step 3.
Step 5:

Repeat step 3 and 4 until eight shifts have been performed. When this is done, a complete 8-bit
byte will have been processed.

Step 6:

Repeat step 2 to 5 for the next 8-bit byte of the command message. Continue doing this until all
bytes have been processed. The final contents of the CRC register are the CRC value. When
transmitting the CRC value in the message, the upper and lower bytes of the CRC value must be
swapped, i.e. the lower order byte will be transmitted first.

The following is an example of CRC generation using C language. The function takes two
arguments:

Unsigned char* data < a pointer to the message buffer

Unsigned char length € the quantity of bytes in the message buffer

The function returns the CRC value as a type of unsigned integer.

Unsigned int crc_chk(unsigned char* data, unsigned char length)

{
int j;
unsigned int reg_crc=0Xffff;
while (length--) {
reg_crc "= *data++;
for(j=0;j<8;j++){
if(reg_crc & 0x01){ /* LSB(b0)=1 */
reg_crc=(reg_crc>>1) * 0Xa001;
lelsef{
reg_crc=reg_crc >>1;

}

return reg_crc; /I return register CRC
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4. Address list
Content Address Function

AC drive parameters | GGnnH GG means parameter group, nn means parameter number, for
example, the address of Pr 4-01 is 0401H.
Command write only | 2000H | Bit1~0 |00B : No function
01B : Stop
10B : Run
11B : JOG+RUN
Bit3~2 |Reserved
Bit5~4 |00B : No function
01B : FWD
10B : REV
11B : Change direction
Bit7~6 |00B : 1st accel/decel.
01B : 2nd accel/decel
10B : 3rd accel/decel
11B : 4th accel/decel
Bit11~8 |000B: master speed
0001B: 1st Step Speed Frequency
0010B: 2nd Step Speed Frequency
0011B: 3rd Step Speed Frequency
0100B: 4th Step Speed Frequency
0101B: 5th Step Speed Frequency
0110B: 6th Step Speed Frequency
0111B: 7th Step Speed Frequency
1000B: 8th Step Speed Frequency
1001B: 9th Step Speed Frequency
1010B: 10th Step Speed Frequency
1011B: 11th Step Speed Frequency
1100B: 12th Step Speed Frequency
1101B: 13th Step Speed Frequency
1110B: 14th Step Speed Frequency
1111B: 15th Step Speed Frequency

Bit12 |1: Enable bit06-11 function
Bit14~13 |00B : No function
01B : Operated by digital keypad
10B : Operated by Pr.00-21 setting
11B : Change operation source
Bit15 |Reserved
2001H |Frequency command
2002H BitO |1 : EF (external fault) on

Bit1 1 : Reset

Bit2 |1 :B.BON
Bit15~3 |Reserved

2100H |Error code: refer to Pr.06-17 to Pr.06-22

2101H | Bit1~0 |AC Drive Operation Status
00B: Drive stops
01B: Drive decelerating
10B: Drive standby
11B: Drive operating

Bit2 |1 :JOG Command
Bit4~3 |Operation Direction
00B: FWD run

Status monitor read
only
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Content Address Function
01B: From REV run to FWD run
10B: REV run
11B: From FWD run to REV run
Bit8 |1 : Master frequency controlled by communication
interface
Bit9 |1 : Master frequency controlled by analog signal
Bit10 |1 : Operation command controlled by
communication interface
Bit11 |1 : Parameter locked
Bit12 |1 : Enable to copy parameters from keypad
Bit15~13 |Reserved
2102H |Frequency command (F)
2103H |Output frequency (H)
2104H |Output current (AXX.X.X)
2105H |DC-BUS Voltage (UXXX.X)

2106H

Output voltage (EXXX.X)

2107H

Current step number of Multi-Step Speed Operation

2108H

Reserved

2109H

Counter value

210AH

Power Factor Angle (XXX.X)

210BH

Output Torque (%)

210CH

Actual motor speed (rpm)

210DH

Number of PG feed back pulses

210EH

Number of PG2 pulse commands

210FH

Power output (X.XXX)

2116H

Multi-function display (Pr.00-04)

211BH

Max. operation frequency (Pr.01-00) or Max. user defined
value (Pr.00-26)

2200H

Display output current (A)

2201H

Display counter value (c)

2202H

Actual output frequency (H)

2203H

DC-BUS voltage (u)

2204H

Output voltage

2205H

Power angle

2206H

Display actual motor speed kW of U, V, W (P)

2207H

Display motor speed in rpm estimated by the drive or encoder
feedback

2208H

Display positive/negative output torque in %, estimated by the
drive (10.0: positive torque, -0.0: negative torque)

2209H

Display PG feedback (as Pr. 00-04 NOTE 1)

220AH

PID feedback value after enabling PID function in % (b)

220BH

Display signal of AVI analog input terminal, 0-10V corresponds
to 0-100% (1.) (as Pr. 00-04 NOTE 2)

220CH

Display signal of ACI analog input terminal, 4-V20mA/0-10V
corresponds to 0-100% (2.) (as Pr. 00-04 NOTE 2)

220DH

Display signal of AUl analog input terminal, -10V~10V
corresponds to -100~100% (3.) (as Pr. 00-04 NOTE 2)

220EH

IGBT temperature of drive power module in °C

220FH

The temperature of capacitance in °C

2210H

The status of digital input (ON/OFF), refer to Pr.02-12 (as Pr.
00-04 NOTE 3)

2211H

The status of digital output (ON/OFF), refer to Pr.02-18 (as Pr.
00-04 NOTE 4)

2212H

The multi-step speed that is executing (S)
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Content Address Function

2213H |The corresponding CPU pin status of digital input (d.) (as Pr.
00-04 NOTE 3)

2214H [The corresponding CPU pin status of digital output (O.) (as Pr.
00-04 NOTE 4)

2215H |Number of actual motor revolution (PG1 of PG card) (P.) it will
start from 9 when the actual operation direction is changed or
keypad display at stop is 0. Max. is 65535

2216H |Pulse input frequency (PG2 of PG card) (S.)

2217H |Pulse input position (PG card PG2), maximum setting is
65535.

2218H |Position command tracing error

2219H |Display times of counter overload (0.00~100.00%)

221AH GFF in % (G.)

221BH DCbus voltage ripples (Unit: Vdc) (r.)

221CH |PLC register D1043 data (C)

221DH |Pole of Permanent Magnet Motor

221EH |User page displays the value in physical measure

221FH |Output Value of Pr.00-05

2220H | Number of motor turns when drive operates (keeping when
drive stops, and reset to zero when operation)

2221H |Operation position of motor (keeping when drive stops, and
reset to zero when operation)

2222H |Fan speed of the drive (%)

2223H |Control mode of the drive 0: speed mode 1: torque mode
2224H |Carrier frequency of the drive

Content Address |Function

AC drive Parameters | GGnnH |GG means parameter group, nn means parameter number, for
example, the address of Pr 4-01 is 0401H.

2225H |Carrier frequency of the drive

2226H |Drive status

2227H |Drive’s estimated output torque(positive or negative direction)
2228H |Torque command

2229H | KWH display

222AH |PG2 pulse input in Low Word

222BH |PG2 pulse input in High Word

222CH |Motor actual position in Low Word

222DH |Motor actual position in High Word

222EH |PID reference

222FH |PID offset

2230H |PID output frequency

5. Exception response:

The AC motor drive is expected to return a normal response after receiving command messages
from the master device. The following depicts the conditions when no normal response is replied to
the master device.

The AC motor drive does not receive the messages due to a communication error; thus, the AC
motor drive has no response. The master device will eventually process a timeout condition.

The AC motor drive receives the messages without a communication error, but cannot handle them.
An exception response will be returned to the master device and an error message “CExx” will be
displayed on the keypad of AC motor drive. The xx of “CExx” is a decimal code equal to the
exception code that is described below.

In the exception response, the most significant bit of the original command code is set to 1, and an
exception code which explains the condition that caused the exception is returned.
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Example:
ASCII mode: RTU mode:
STX i Address 01H
Address Y Function 86H
T Exception code 02H
Function 8 CRC CHK Low C3H
6 CRC CHK High A1H
Exception code g
LRC CHK ;
CR
END U

The explanation of exception codes:

Exception .
Explanation
code

lllegal data value:

The data value received in the command message is not available for the AC drive.
lllegal data address:
) The data address received in the command message is not available for the AC

1

motor drive.

3 Parameters are locked: parameters can’t be changed

Parameters can’t be changed during operation

10 Communication time-out.

~ e
05-08
4 m Response Delay Time

Settings 0.0~200.0ms
This parameter is the response delay time after AC drive receives communication command as

Reserved

Factory Setting: 2.0

shown in the following.

|
RS-485BUS
PC or PLC command|< < p| Response Message

L of the AC Drive
Handling time Response Delay Time
of the AC drive Pr.09-09

4 m Main Frequency of the Communication

Factory Setting: 60.00
Settings 0.00~600.00Hz
) When Pr.00-20 is set to 1 (RS485 communication). The AC motor drive will save the last
frequency command into Pr.09-10 when abnormal turn-off or momentary power loss. After reboots

the power, it will regards the frequency set in Pr.09-10 if no new frequency command is inputted.

N m Block Transfer 1
N m Block Transfer 2
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4 m Block Transfer 3
» m Block Transfer 4
» m Block Transfer 5
4 m Block Transfer 6
4 m Block Transfer 7
4 m Block Transfer 8
» m Block Transfer 9
4 m Block Transfer 10
4 m Block Transfer 11
» m Block Transfer 12
» m Block Transfer 13
4 m Block Transfer 14
4 m Block Transfer 15
» m Block Transfer 16

Settings 0~65535
There is a group of block transfer parameter available in the AC motor drive (Pr.09-11 to Pr.09-26).

Factory Setting: 0

Through communication code 03H, user can use them (Pr.09-11 to Pr.09-26) to save those
parameters that you want to read.

~ Reserved

m Communication Decoding Method

Settings 0: Decoding Method 1
1: Decoding Method 2

Factory Setting: 1

Decoding Method 1 Decoding Method 2
Source of| Digital Keypad | Digital keypad controls the drive action regardless decoding method 1 or 2.
Operation _Ilgxter.nall External terminal controls the drive action regardless decoding method 1 or 2.
ermina
Control RS-485 Refer to address: 2000h~20FFh Refer to address: 6000h ~ 60FFh
CANopen Refer to index: 2020-01h~2020-FFh Refer to index:2060-01h ~ 2060-FFh
Comr’gun(ijcation Refer to address: 2000h ~ 20FFh Refer to address: 6000h ~ 60FFh
ar
PLC PLC commands the drive action regardless decoding method 1 or 2.
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m Internal Communication Protocol

Factory Setting: 0

Settings  0: Modbus 485

-1: Internal Communication Slave 1
-2: Internal Communication Slave 2
-3: Internal Communication Slave 3
-4: Internal Communication Slave 4
-5: Internal Communication Slave 5
-6: Internal Communication Slave 6
-7: Internal Communication Slave 7
-8: Internal Communication Slave 8
-9: Reserve

-10: Internal Communication Master
-11: Reserve

-12: Internal PLC Control

B

When it is defined as internal communication, see CH16-10 for information on Main Control

Terminal of Internal Communication.

B

When it is defined as internal PLC control, see CH16-12 for Remote 10 control application ( by
using MODRW)

m PLC command force to 0

Factory Setting: 0

Settings 0~65535

bit

Explanation

bit0

Before PLC scan, set up PLC target frequency=0

bit1

Before PLC scan, set up the PLC target torque=0

bit2

Before PLC scan, set up the speed limit of torque control mode=0

m PLC Address

Settings

Factory Setting: 2
1~254

m CANopen Slave Address

Factory Setting: 0

Settings 0: Disable

1~127
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m CANopen Speed

Settings

Factory Setting: 0
0:1M
1: 500k
2: 250k
3: 125k
4: 100k (Delta only)
5: 50k

m CANopen Warning Record

Settings

Factory Setting: 0
bit 0: CANopen Guarding Time out
bit 1: CANopen Heartbeat Time out
bit 2: CANopen SYNC Time out
bit 3: CANopen SDO Time out
bit 4: CANopen SDO buffer overflow
bit 5: Can Bus Off
bit 6: Error protocol of CANOPEN
bit 8: The setting values of CANopen indexes are fail
bit 9: The setting value of CANopen address is fail
bit10: The checksum value of CANopen indexes is fall

m CANopen Decoding Method

Settings

Factory Setting: 1
0: Delta defined decoding method
1: CANopen Standard DS402 protocol

m CANopen Status

Settings

Factory Setting: 0
0: Node Reset State
1: Com Reset State
2: Boot up State
3: Pre Operation State
4: Operation State
5: Stop State

m CANopen Control Status

Settings

Factory Setting: Read Only
0: Not ready for use state
1: Inhibit start state
2: Ready to switch on state
3: Switched on state
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4: Enable operation state

7: Quick stop active state

13: Err reaction activation state
14: Error state

m Reset CANopen Index

Settings: bit0: reset address 20XX to 0
bit1: reset address 264X to 0
bit2: reset address 26AX to 0
bit3: reset address 60XX to 0

Factory Setting: 65535

m Reserved
m CANopen Master Function

Settings 0: Disable
1: Enable

m CANopen Master Address

Settings 1~127

Factory Setting: 0

Factory Setting: 100

~ Reserved

m Identifications for Communication Card

Factory Setting: ##
Settings 0: No communication card
1: DeviceNet Slave
2: Profibus-DP Slave
3: CANopen Slave/Master
4: Modbus-TCP Slave
5: EtherNet/IP Slave
6~8: Reserved
m Firmware Version of Communication Card

Factory Setting: ##
Settings Read only

m Product Code

Settings Read only

Factory Setting: ##

Different communication cards have their own product codes with different value.
DeviceNet: As it connects to different kind of motor drive, it will have different product code.
Profibus: ID number of a communication card. Each Profibus selling in the market must apply for
an ID number at the Profibus International to be a unique product.
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m Fault Code

Factory Setting: ##
Settings Read only
For more information about Fault codes, refer to Pr. 06-17~06-22 and Chapter 14.

~ Reserved

m Address of Communication Card

Settings DeviceNet: 0-63
Profibus-DP: 1-125
m Setting of DeviceNet Speed (according to Pr.09-72)

Factory Setting: 1

Factory Setting: 2

Settings Standard DeviceNet:

0: 125Kbps

1: 250Kbps

2: 500Kbps

Non standard DeviceNet: (Delta only)

0: 10Kbps
1: 20Kbps
2: 50Kbps
3: 100Kbps
4: 125Kbps
5: 250Kbps
6: 500Kbps
7: 800Kbps
8: 1Mbps
m Other Setting of DeviceNet Speed

Factory Setting: 0
Settings 0: Disable
1: Enable
[ It needs to use with Pr.09-71.
[ Setting 0: the baud rate can only be setto 0, 1, 2 or 3.

[ Setting 1: setting of DeviceNet baud rate can be the same as CANopen (setting 0-8).
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m IP Configuration of the Communication Card

Factory Setting: 0
Settings 0: Static IP
1: DynamiclP (DHCP)

L Setting 0: it needs to set IP address manually.
L Setting 1: IP address will be auto set by host controller.

m IP Address 1 of the Communication Card

m IP Address 2 of the Communication Card

m IP Address 3 of the Communication Card

m IP Address 4 of the Communication Card

Factory Setting: 0
Settings 0~255

Pr.09-76~09-79 needs to use with communication card.

m Address Mask 1 of the Communication Card

m Address Mask 2 of the Communication Card

m Address Mask 3 of the Communication Card

m Address Mask 4 of the Communication Card

Factory Setting: 0
Settings 0~255

m Getway Address 1 of the Communication Card

m Getway Address 2 of the Communication Card

m Getway Address 3 of the Communication Card

m Getway Address 4 of the Communication Card

Factory Setting: 0
Settings 0~255

m Password for Communication Card (Low word)
m Password for Communication Card (High word)

Factory Setting: 0
Settings 0~255

m Reset Communication Card

Factory Setting: 0
Settings 0: Disable
1: Reset, return to factory setting
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m Additional Setting for Communication Card

Factory Setting: 1

Settings Bit 0: Enable IP Filter
Bit 1: Internet parameters enable(1bit)
When IP address is set up, this bit need to be enabled to write down the

parameters. This bit will change to disable when it finishes saving the
update of internet parameters.

Bit 2: Login password enable(1bit)
Enable login password (1bit). This bit will be changed to disable when it

finishes saving the update of internet parameters.

m Status of Communication Card

Settings Bit 0: password enable
When the communication card is set with password, this bit is enabled.

Factory Setting: 0

When the password is clear, this bit is disabled.
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10 PID Control ~ This parameter can be set during operation.

In this parameter group, ASR is the abbreviation for Adjust Speed Regulator and PG is the
abbreviation for Pulse Generator.

m Encoder Type Selection

Settings 0: Disable
1: ABZ
2: ABZ (Delta encoder for Delta Servo motor)

Factory Setting: 0

3: Resolver

4: ABZ/UVW

5. MI8 single phase pulse input
For PG extension card EMC-PGO1L and EMC-PGO010, set Pr.10-00=1. These extension cards
are for IM motor only.
For EMC-PGO01U, when setting Pr.10-00=2 (Delta encoder) make sure SW1 is switched to D
(Delta type). If the setting for Pr.10-00, 10-01 and 10-02 has changed, please turn off the drive’s
power and reboots to prevent PM motor stall. This mode is suggested for PM motor.
For EMC-PGO01R, when setting Pr.10-00=3 please also input 1024 ppr.
For EMC-PGO01U, when setting Pr.10-00=4 (Standard ABZ/UVW Encoder) make sure SW1 is
switched to S (Standard Type). This mode is applicable for both IM and PM motor.

B

B

L When using MI8 single phase pulse input as frequency command, the Pr10-02 must set “5:
Single-phase input”. This only can be use with VF, VFPG, SVC, IM FOC Sensor-less, IM TQC
Sensor-less control mode.

When using MI8 single phase pulse as speed feedback, the drive must at VFPG control mode

B

only.
m Encoder Pulse

Settings 1~20000
L A Pulse Generator (PG) or encoder is used as a sensor that provides a feedback signal of the

Factory Setting: 600

motor speed. This parameter defines the number of pulses for each cycle of the PG control, i.e.
the number of pulses for a cycle of A phase/B phase.

L This setting is also the encoder resolution. With the higher resolution, the speed control will be
more accurate.

L Anincorrect input to Pr.10-00 may result drive over current, motor stall, PM motor magnetic pole
origin detection error. If Pr.10-00 setting has changed, please trace the magnetic pole again, set
Pr.05-00=4 (static test for PM motor magnetic pole and PG origin again).
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m Encoder Input Type Setting

Settings 0: Disable

1: Phase A leads in a forward run command and phase B leads in a reverse
run command

Factory Setting: 0

FWD REV

NEREEEEERERE RN

2: Phase B leads in a forward run command and phase A leads in a reverse
run command

FWD REV

A tvtvt vhvtv
s Avtvtvtvtvty

3: Phase Ais a pulse input and phase B is a direction input. (L =reverse
direction, H=forward direction)

FWD REV
P o I O O R O S O

B |

4: Phase Ais a pulse input and phase B is a direction input. (L=forward
direction, H=reverse direction)

FWD REV
A dvlel wlvwlvw

B |

5: Single-phase input

P R T O R

4 m Output Setting for Frequency Division (denominator)

Factory Setting: 1
Settings 1~255
This parameter is used to set the denominator for frequency division (for PG card EMC-PGO1L or
EMC-PGO010). For example, when it is set to 2 with feedback 1024ppr, PG output will be
1024/2=512ppr.

N m Electrical Gear at Load Side A1
4 m Electrical Gear at Motor Side B1
4 m Electrical Gear at Load Side A2
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N m Electrical Gear at Motor Side B2

Factory Setting: 100
Settings 1~65535

Parameters 10-04 to 10-07 can be used with the multi-function input terminal (set to 48) to switch

to Pr.10-04~10-05 or Pr.10-06~10-07 as shown as follows

PG Driver
" card
Gear Gear
encoder is used
atload side gear ratio
MI=48 ON =A2:B2
OFF=A1:B1

4 m Treatment for Encoder Feedback Fault

Factory Setting: 2
Settings 0: Warn and keep operating

1: Warn and RAMP to stop
2: Warn and COAST to stop
4 m Detection Time of Encoder Feedback Fault

Factory Setting: 1.0
Settings 0.0~10.0 sec

0: No function

LD When encoder loss, encoder signal error, pulse signal setting error or signal error, if time exceeds

the detection time for encoder feedback fault (Pr.10-09), the encoder signal error will occur. Refer
to the Pr.10-08 for encoder feedback fault treatment.

N m Encoder Stall Level

Factory Setting: 115
Settings 0~120%

0: No function

This parameter determines the maximum encoder feedback signal allowed before a fault occurs.

(Max. output frequency Pr.01-00 =100%)

4 m Detection Time of Encoder Stall

Factory Setting: 0.1
Settings 0.0~2.0 sec

4 m Treatment for Encoder Stall

Factory Setting: 2
Settings 0: Warn and keep operation

1: Warn and ramp to stop
2: Warn and coast to stop

LI When the motor frequency exceeds Pr.10-10 setting and detection time exceeds Pr.10-11, it will

operate as Pr.10-12 setting.
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4 m Encoder Slip Range

Factory Setting: 50
Settings 0~50%

0: Disable
» m Detection Time of Encoder Slip

Factory Setting: 0.5
Settings 0.0~10.0 sec

4 m Treatment for Encoder Stall and Slip Error

Factory Setting: 2
Settings 0: Warn and keep operation

1: Warn and ramp to stop
2: Warn and coast to stop

L) When the value of (rotation speed — motor frequency) exceeds Pr.10-13 setting, detection time

exceeds Pr.10-14; it will start to accumulate time. If detection time exceeds Pr.10-14, the encoder
feedback signal error will occur. Refer to Pr.10-15 encoder stall and slip error treatment.

4 m Pulse Input Type Setting (PG card: PG2)

Factory Setting: 0
Settings 0: Disable

1: Phase A leads in a forward run command and phase B leads in a reverse
run command

FWD REV

NEEERERERZRZRS
s fvtvt vhebe

2: Phase B leads in a forward run command and phase A leads in a reverse
run command

FWD

3: Phase A'is a pulse input and phase B is a direction input. (L=reverse
direction, H=forward direction)
FWD REV

P I . . N O
: |

4: Phase Ais a pulse input and phase B is a direction input. (L=forward
direction, H=reverse direction)

FWD REV
c I
B
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L When this setting is different from Pr.10-02 setting and the source of the frequency command is
pulse input (Pr.00-20 is set to 4 or 5), it may have 4 times frequency problem.
Example: Assume that Pr.10-01=1024, Pr.10-02=1, Pr.10-16=3, Pr.00-20=5, MI=37 and ON, it
needs 4096 pulses to rotate the motor a revolution.

0 Assume that Pr.10-01=1024, Pr.10-02=1, Pr.10-16=1, Pr.00-20=5, MI=37 and ON, it needs 1024
pulses to rotate the motor a revolution.

Position control diagram

Position > D » kd

command | A 10-21 11-25
. B

gla

Electrical kp R — (?c?g?:and

gear

10-17 11-00 bit 0=0
10-18 Position 11-24
feedback 11-00 bit0=1
11-05

4 m Electrical Gear A
N m Electrical Gear B

Settings 1~65535
Rotation speed = pulse frequency/encoder pulse (Pr.10-01) * PG Electrical Gear A/ PG Electrical
Gear B.

4 m Positioning for Encoder Position

Settings 0~65535 pulse
This parameter determines the internal position in the position mode.

Factory Setting: 100

Factory Setting: 0

L It needs to be used with multi-function input terminal setting =35 (enable position control).
) Whenitis setto 0, it is the Z-phase position of encoder.

N m Range for Encoder Position Attained

Factory Setting: 10
Settings 0~65535 pulse
This parameter determines the range for internal positioning position attained.

For example:
When the position is set by Pr.10-19 Positioning for Encoder Position and Pr.10-20 is set to 1000, it
reaches the position if the position is within 990-1010 after finishing the positioning.

~ | Fitter Time (PG2)

Settings 0.000~65.535 sec
L) When Pr.00-20 is set to 5 and multi-function input terminal is set to 37 (OFF), the pulse command

Factory Setting: 0.100

will be regarded as frequency command. This parameter can be used to suppress the jump of
speed command.
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WEEREEE speed Mode (PG2)

Factory Setting: 0
Settings 0: Electronic Frequency

1: Mechanical Frequency (base on pole pair)

Factory Setting: 0
Settings 0~65535

Bit# Description
0 ASR control at sensorless torque
O:use Pl as ASR; 1:use P as ASR
1~10 NA
11 Activate DC braking when executing zero torque command
0:ON, 1:OFF
12 FOC Sensorless mode, cross zero means speed goes from negative to

positive or positive to negative (forward to reverse direction or reverse to
forward direction). 0: determine by stator frequency , 1: determine by speed

command
13 NA
14 NA
15 Direction control at open loop status

0: Switch ON direction control 1: Switch OFF direction control
Except Bit=0 set to be used in closed loop, other Bit settings are for open loop.

m FOC Bandwidth of Speed Observer

Factory Setting:40.0
Settings 20.0~100.0Hz
[ Setting speed observer to higher bandwidth could shorten the speed response time but will create

greater noise interference during the speed observation.

m FOC Minimum Stator Frequency

Factory Setting:2.0
Settings  0.0~10.0%fN
This parameter is used to set the minimum level of stator frequency at operation status. This

setting ensures the stability and accuracy of observer and avoid interferences from voltage,
current and motor parameter.

m FOC Low-pass Filter Time Constant

Factory Setting:50
Settings 1~1000ms
This parameter sets the low-pass filter time constant of a flux observer at start up. If the motor can

not be activated during the high-speed operation, please lower the setting in this parameter.
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m FOC Gain of Excitation Current Rise Time

Factory Setting:100
Settings 33~100% Tr (Tr: rotor time constant)
This parameter sets the drive’s excitation current rise time when activates at senslorless torque
mode. When the drive’s activation time is too long at torque mode, please adjust this parameter to

a shorter time constant.
4 m Top Limit of Frequency Deviation

Settings 0.00~100.00Hz
Pr.10-29 is for setting the maximum of frequency deviation.

Factory Setting: 20.00

L) When this parameter is set too large, resulting in abnormal PG feedback malfunction.

) If customer application require a large Pr10-29 value, resulting in larger output slip, then it is tends
to be PG Error (PGF3, PGF4) in such a case. To prevent PGF3 and PGF4 error, set Pr10-10
Encoder Stall Level and to 10-13 Encoder Slip Range to be 0 "No function" (means removing
PGF3 and PGF4 detection). But this must only when the PG card connection and application are
correct, or prompt PG protection function will be disable. Too large Pr10-29 setting is not a
common set.

m Resolver Pole Pair

Settings 1~50
To use Pr.10-30 function, user must set Pr.10-00=3(Resolver Encoder) first.

HEEEE] Reserved
EREEH ARM (Kp)

Settings 0~3

EEEER ARM (Ki)

Settings 0~3

Factory Setting: 1

Factory Setting: 1

Factory Setting: 1

m Reserved
m I/F Mode, current command

Settings 0~150%lrated (Rated current % of the drive)
m PM Sensorless Observer Bandwidth for High Speed Zone

Factory Setting: 40

Factory Setting: 5.00
Settings 0.00~600.00Hz
m PM Sensorless Observer Low-pass Filter Gain

Factory Setting: 1.00
Settings 0.00~655.35Hz
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m PM Sensorless Control Word

Bit No.

—_

Factory Setting: 0000
Settings 0000~FFFFh

Function Description
Reserved
Reserved
Choose a control mode to start. 0 :Start by IF mode
1: Start by VF mode
Choose a mode to stop. 0 :Stop by IF mode
1 :Stop by VF mode
Reserved
Choose a control mode to stop 0 : When lower than Pr10-40, coast to stop
If lower than Pr10-40, decelerate to stop by VF mode.
Reserved
Reserved

m Frequency Point when switch from I/F mode to PM Sensorless mode

Factory Setting: 20.00
Settings 0.00~600.00Hz

m Frequency Point when switch from PM Sensorless Observation mode to I/F mode

Factory Setting: 20.00
Settings 0.00~600.00Hz

m I’F mode, low pass-filter time

Factory Setting: 0.2
Settings 0.0~6.0 sec

m Initial Angle Detection Time

Factory Setting: 5
Settings 0~20 ms

PM Sensorless Adjustment Procedure

1. When using high frequency standstill VFD parameter tuning, use VFD software to monitor

adjustment procedure. To download VFD Software go to:

http://www.delta.com.tw/product/em/download/download_main.asp?act=3&pid=1&cid=1&tpid=3
2. Testing PM High Frequency Standstill VFD (calculation of Rs, Ld, Lg)
Procedures:

A.

Mmoo

3. Set

Set control mode as VF mode (Pr00-10=0, Pr00-11=0

Output Frequency of Motor 1 (Pr01-01)

Output Voltage of Motor 1 (Pr01-02)

Induction Motor and Permanent Magnet Motor Selection (Pr05-33=1)

Full-load current of Permanent Magnet Motor(Pr05-34

Set Moto Auto Tuning Pr 05-00 =13; High frequency and blocked rotor test for PM motor. Then
run the drive.

control mode as PM sensorless Mode (Parameters 00-10=0, 00-11=6)
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4. Set VFD Parameters
M Pr05-35 Rated Power of Permanent Magnet Motor
M Pr05-36 Rated speed of Permanent Magnet Motor
M  Pr05-37 Pole number of Permanent Magnet Motor
M  Pr05-38 Inertia of Permanent Magnet Motor
5. Set ASR Parameters
M  Pr11-00 bit0=1: Auto tuning for ASR and APR
M Pr11-02 : ASR1/ASR2 Switch Frequency, it is recommended to set Pr10-39 higher than
10Hz.
M Pr11-03; ASR1 Low-speed Bandwidth and Pr11-03, ASR2 High-speed Bandwidth. Do not set
Low-speed Bandwidth too high to avoid dissipation of the estimator.
6. Set speed estimator and speed control’s parameter.
M  Pr10-39 Frequency when switch from I/F Mode to PM sensorless mode.
M Pr10-32 PM Sensorless Observer Bandwidth for High Speed Zone
7. Zero-load test
M Refer to switch point procedure of I/F and FOC as shown in the image below.

Set frequency command
(Higher than switching command

Big variation of current or
OC while switching

A
| Perform RUN command

Lower Per Unit of System
Inertia (Pr.11-01)/

Lower ASR1 Low-speed
Bandwidth (Pr.11-03)

A4

Canthe drive run
normally until switching
to higher frequency?

Big variation of output
frequency or dissipation

IncreasePM Sensorless
Observer Bandwidth for
High Speed Zone (Pr.10-32)/|——®
Decrease Per Unit of

System Inertia (Pr.11-01)

4

Observe outputcurrent
fequency via
Yes commnucationintreface

When running at high
frequency, is the frequenc
table?

NO

Observe outputcurrent/
Yes fequencyvia
commnucationintreface

Increase load and Test

Procedure for switching between ¥
Fmodeand FOC mode
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IREEE] PG Card Version

Settings 0~655.35

Factory Setting:0

~ Reserved

~ ERE] Zero Voltage Time while Start up

Factory Setting: 0.2 sec.
Settings 0~65.535 sec.
When the motor is in static status at the startup, the accuracy to estimate angles will be increased.

Inorder to make the motor in “static status”, the drive 3 phase U, V, W output OV to motor to reach
this goal. The Pr.10-49 setting time is the length of time when 3-phase output OV.

It is possible that even when this parameter is being applied but the motor at the installation site
cannot go in to the “static status” caused by the inertia or by any external force. So, if the motor
doesn’t go into a completer “static status” in 0.2 sec., increase appropriately this setting value.

This parameter is functional only when the setting of Pr.07-12 Speed Search during Startup #0.

4 m Reverse Angle Limit (Electrical angle)

Factory Setting: 10.00
Settings 0~30.00 degree
While forward run is staring, if there is sudden reverse run and the reverse angle is bigger than the

Pr.10-50 setting, then, drive will has a ScRuv error.

This parameter is valid only when Pr.07-28 Enable textile machines’s function.
~ B 'niection Frequency

Settings 0~2000Hz
This parameter is a High Frequency Injection Command when the motor drive is under IPM HFI

Factory Setting: 500Hz

sersor-less control mode and it doesn’t often need to be adjusted. But, if a motor’s rated
frequency (i.e. 400Hz)

~ AR niection Magnitude

Settings 0.0~200.0V
This parameter is the High Frequency Injection Command’s amplitude when the motor drive is

Factory Setting: 15/30V

under IPM HFI sensor-less control mode.

By increase the setting value of this parameter, the accuracy of angles detected will also be
increased. However, if the setting value is too big, it will cause a louder electromagnetic noise.
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11 Advanced Parameters ~ This parameter can be set during operation.

In this parameter group, ASR is the abbreviation for Adjust Speed Regulator

m System Control

Factory Setting: 0
Settings  0: Auto tuning for ASR and APR
1: Inertia estimate (only in FOCPG mode)
2: Zero servo
3: Dead time compensation closed
7: Selection to save or not save the frequency
8: Maximum speed of point to point position control

Bit 0=0: Pr.11-06 to 11-11 will be valid and Pr.11-03~11-05 are invalid.
Bit 0=1: system will generate an ASR setting. At this moment, Pr.11-06~11-11 will be invalid and
Pr.11-03~11-05 are valid.
Bit 1=0: no function.
Bit 1=1: Inertia estimate function is enabled. (Bit 1 setting would not activate the estimation
process, please set Pr.05-00=12 to begin FOC/TQC Sensorless inertia estimating)
Bit 2=0: no function.
Bit 2=1: when frequency command is less than Fmin (Pr.01-07), it will use zero servo function.

. . . NO
Estimate inertia value

YES

Setting auto gain adjustment
Pr.11-00=1 Adjust gainvalue by manual
Pr.11-00=0 (factory setting)
Adjust Pr.11-03, 11-04 and 11-05

separately by speed response Adjust Pr.11-06, 11-07, 11-08,
11-09,11-10and 11-11
Adjust by requirement separately by speed response

Pr.11-13 (PDFF function)

Adjust by requirement
Pr.11-14 (for general,
no needto adjust)

v
Adjust by requirement
Pr.11-02

(ASR1/ASR2 switch frequency) |

Adjust by requirement
Pr.11-17~20 (torque limit)
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PI P
A A
Pr.11-05
11-06 useto adjustthe K~
11-07 ; strength of zero- 1. Pr.11-01 value |
! servo lock 2. setPr.11-00to bit 0=1
11-08 | N N |
11.00 — | 11-04 — |
11-10 | 1105 N
11-11 5Hz | . BHz 5Hz | . BHz |
-« R «—> -«
‘ ‘ —> Hz 1 1 o Hz
OHz 11-02 OHz 11-02

Pl adjustment-manual gain Pl adjustment-auto gain

Bit 7=0: frequency is saved before power turns off. When power turns on again, the display
frequency will be the memorized frequency.
Bit 7=1: frequency is not saved before power turns off. When power turns ON again, the display
frequency will be 0.00Hz.
Bit 8=0: maximum speed for point-to-point position control is control by the setting of Pr.11-43.
Bit 8=1: maximum speed for point-to-point position control is control by the multi-step speed
setting of the external terminal device. When multi-step speed of the external device is set to 0,
the maximum operation speed will bet the setting of Pr.11-43.

4 m Per Unit of System Inertia

Settings 1~65535 (256=1PU)
To get the system inertia from Pr.11-01, user needs to set Pr.11-00 to bit1=1 and execute

Factory Setting: 400

continuous forward/reverse running.
Unit of induction motor system inertia is 0.001kg-m”"2:

Power Setting Power Setting Power Setting

1HP 2.3 20HP 95.3 100HP 1056.5
2HP 4.3 25HP 142.8 125HP 1275.3
3HP 8.3 30HP 176.5 150HP 1900.0
5HP 14.8 40HP 202.5 175HP 2150.0
7.5HP 26.0 50HP 355.5 215HP 2800.0
10HP 35.8 60HP 410.8 300HP 3550.0
15HP 74.3 75HP 494.8

The base value for induction motor system inertia is set by Pr.05-38 and the unit is in 0.001kg-m”2.

~ R AsR1/ASR2 Switch Frequency

Factory Setting: 7.00
Settings 5.00~600.00Hz

~ IEE] AsR1 Low-speed Bandwidth

Settings  1~40Hz (IM)/ 1~100Hz (PM)

Factory Setting: 10
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~ IR AsR2 High-speed Bandwidth

Factory Setting: 10
Settings 1~40Hz (IM)/ 1~100Hz (PM)

4 m Zero-speed Bandwidth

Factory Setting: 10
Settings 1~40Hz (IM)/ 1~100Hz (PM)

L) After estimating inertia and set Pr.11-00 to bit 0=1 (auto tuning), user can adjust parameters
Pr.11-03, 11-04 and 11-05 separately by speed response. The larger number you set, the faster
response you will get. Pr.11-02 is the switch frequency for low-speed/high-speed bandwidth.

4 m ASR (Auto Speed Regulation) control (P) 1

Factory Setting: 10
Settings 0~40 Hz (IM)/ 1~100Hz (PM)

4 m ASR (Auto Speed Regulation) control (1) 1

Factory Setting: 0.100
Settings 0.000~10.000 sec

4 m ASR (Auto Speed Regulation) control (PI) 2

Factory Setting: 10
Settings  0~40 Hz (IM)/ 0~100Hz (PM)

4 m ASR (Auto Speed Regulation) control () 2

Factory Setting: 0.100
Settings 0.000~10.000 sec

4 m ASR(Auto Speed Regulation) Control (P) of Zero Speed

Factory Setting: 10
Settings 0~40 Hz (IM)/ 0~100Hz (PM)

4 m ASR(Auto Speed Regulation) Control (l) of Zero Speed

Factory Setting: 0.100
Settings 0.000~10.000 sec

4 m Gain for ASR Speed Feed Forward

Factory Setting: 0
Settings 0~100%

This parameter is used to improve speed response.

11-12
—p|Gainfor ASR
speed feedforward

00-20f$O—> ASR | & % > D»Torque

T command
- +

Torque limit 11-14
11-17~11-20

Speedfeedback ,
Tqg Bias

12-11-3



Chapter 12 Description of Parameter Settings

~ | IEE] POFF Gain Value

Settings 0~200%
L After finishing estimating and set Pr.11-00 to bit 0=1 (auto tuning), using Pr.11-13 to reduce

Factory Setting: 30

overshoot. Please adjust PDFF gain value by actual situation.

This parameter will be invalid when Pr.05-24 is set to 1.
frequency

Time

4 m Low-pass Filter Time of ASR Output

Factory Setting: 0.008
Settings 0.000~0.350 sec
0 ltis used to set the filter time of ASR command.

4 m Notch Filter Depth

Settings 0~20db

4 m Notch Filter Frequency

Settings 0.00~200.00Hz
L This parameter is used to set resonance frequency of mechanical system. It can be used to

Factory Setting: 0

Factory Setting: 0.00

suppress the resonance of mechanical system.
L] The larger number you set Pr.11-15, the better suppression resonance function you will get.
[LJ  The notch filter frequency is the resonance of mechanical frequency.

»; m Forward Motor Torque Limit

4 m Forward Regenerative Torque Limit

4 m Reverse Motor Torque Limit

4 m Reverse Regenerative Torque Limit

Factory Setting: 500
Settings 0~500%
The motor drive rated current is 100%. The settings for Pr.11-17 to Pr.11-20 will compare with

B

Pr.03-00=7, 8, 9, 10. The minimum of the comparison result will be torque limit. Please refer the
chart as below.

B

Calculation equation for motor rated torque:
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rNmy=—LW)
Motor rated torque= @(radls) . pow) value= Pr.05-02;
RPM X271 _

=radls
 (rad/s) value= Pr.05-03 - 60

. FOCPG and FOC sensor-less control mode
The drive rated current=100%. The setting value of parameters Pr11-17~Pr11-20 will compare to
Pr03-00=7, 8, 9 and 10. The smallest value will become the torque limit value. Please refer to the

torque limit diagram.

TQCPG and TQC Sensor-less control mode
The drive rated current=100%. The setting value of parameters Pr11-17~Pr11-20 will compare to
Pr06-12. The smallest value will become the torque limit value.

VF, VFPG and SVC control mode
The Pr11-17~Pr11-20 are output current limit and its 100%=drive rated current. The smallest value
between the Pr11-17~Pr11-20 and Pr06-12 will become output current limit. If the output current
has reached this limit during acceleration or normal running, drive will enable “Over current Stall”
function. Until the output current drops to limit value, drive can run normally.

Positive

torque
Forward motor mode

Reverse motor mode
06-12 current limit

06-12 current limit

Thelevel oftorque limit willbe
the min. value of following three values

speed

Pr.11-19
Reverse regenerative
torque limit

Pr.11-20
Reverse motor
torque limit

Pr.11-17
Forward motor
torque limit

Pr.11-18

Forward regenerative
torque limit

speed

06-12 current limit

06-12 current limit
Forward motor mode

Reverse motor mode Negative
torque

N m Gain Value of Flux Weakening Curve for Motor 1

Factory Setting: 90
Settings 0~200%

N m Gain Value of Flux Weakening Curve for Motor 2

Factory Setting: 90
Settings 0~200%
Pr.11-21 and 11-22 are used to adjust the output voltage of flux weakening curve.
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For the spindle application, the adjustment method is
1. It is used to adjust the output voltage when exceeding rated frequency.
2. Monitor the output voltage
3. Adjust Pr.11-21 (motor 1) or Pr.11-22 (motor 2) setting to make the output voltage reach motor
rated voltage.
4. The larger number it is set, the larger output voltage you will get.

output torque

A Flux weakening curve
11-21
or
11-22
\77L100%
7\?‘90%
01-01 frequency
or
01-35

4 m Speed Response of Flux Weakening Area

Factory Setting: 65
Settings 0: Disable
0~150%
L It is used to control the speed in the flux weakening area. The larger value is set in Pr.11-23, the

faster acceleration/deceleration will generate. In general, it is not necessary to adjust this
parameter.

~ |IEER] APR Gain

Settings 0.00~40.00 (IM)/ 0~100.00Hz (PM)
[ Kip gain of internal position is determined by Pr.11-05.
4 m Gain Value of APR Feed Forward

Factory Setting: 10.00

Factory Setting: 30
Settings 0~100
For the position control, if it set a larger value in Pr.11-25, it can shorten the pulse differential and

speed up the position response. But it may overshoot.

L When the multi-function input terminal is set to 37(ON), this parameter can be set as required. If
this parameter is set to a non zero value and adjust Pr.10-21 (PG2 Filter Time) to reduce the
position overshoot and pulse differential. If it is set to 0, it won’t have overshoot problem in
position control but the pulse differential is decided by Pr.11-05 (KP gain).

~ R APR Curve Time

Settings 0.00~655.35 sec

Factory Setting: 3.00
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L ltis valid when the multi-function input terminal is set to 35(ON). The larger it is set, the longer the
position time will be.

Output frequency ﬂH

PG feedback
10-00
10-01

RUN

Mi=d35 | |

MO=d39 | r
4 m Max. Torque Command

Settings 0~500%
The upper limit of torque command is 100%.

Factory Setting: 100

L Calculation equation for motor rated torque:

motor rated torque: T(N.M) =ﬂ; P(W) value= Pr.05-02;
a(radls)
w(rad/s) value= Pr.05-03 - %&m =radls

m Source of Torque Offset

Settings 0: Disable
1: Analog input  (Pr.03-00)
2: Torque offset setting (Pr.11-29)
3: Control by external terminal (by Pr.11-30 to Pr.11-32)
This parameter is the source of torque offset.

Factory Setting: 0

B B

When it is set to 3, source of torque offset would determine Pr.11-30 to Pr.11-32 by

When it is set to 3, the source of torque offset will regard Pr.11-30~11-32 by the multi-function
input terminals (MI) setting (31, 32 or 33).
N.O. switch status: ON= contact closed, OFF= contact open

Pr. 11-32 Pr. 11-31 Pr. 11-30

MI=33(High) MI=32(Mid) MI=31 (Low) Torque Offset
OFF OFF OFF None
OFF OFF ON 11-30
OFF ON OFF 11-31
OFF ON ON 11-30+11-31
ON OFF OFF 11-32
ON OFF ON 11-30+11-32
ON ON OFF 11-31+11-32
ON ON ON 11-30+11-31+11-32
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4 m Torque Offset Setting

Settings 0.0~100.0%
This parameter is torque offset. The motor rated torque is 100%.

Factory Setting: 0.0

[ Calculation equation for motor rated torque:

POV ow) value= Pr.05-02:
arad/s)

w(rad/s) value= Pr.05-03 - %Oxz” = rad/s

4 m High Torque Offset

Settings 0.0~100.0%

~ EEER Viddie Torque Offset

Settings 0.0~100.0%

4 m Low Torque Offset

Settings 0.0~100.0%
L0 When Pr.11-28 is set to 3, the source of torque offset will regard Pr.11-30, Pr.11-31 and Pr.11-32
by the multi-function input terminals setting (31, 32 or 33). The motor rated torque is 100%.

motor rated torque: T(N.M) =

Factory Setting: 30.0

Factory Setting: 20.0

Factory Setting: 10.0

L Calculation equation for motor rated torque:

ﬂ ; P(W) value= Pr.05-02;
a(radls)

w(rad/s) value= Pr.05-03 - %&m =radls

4 m Source of Torque Command

Settings 0: Digital Keypad (Pr.11-34)
1: RS485 serial communication
2: Analog signal (Pr.03-00)
3: CANopen
4: Reserved

motor rated torque: T(N.M)=

Factory Setting: 0

5: Communication card

L) When Pr.11-33 is set to 0, torque command can be set in Pr.11-34.
L) When Pr.11-33 is set to 1 or 2, Pr.11-34 would only display the torque command
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4 m Torque Command

Settings -100.0~100.0% (Pr.11-27=100%)
This parameter is for the torque command. When Pr.11-27 is set to 250% and Pr.11-34 is set to
100%, actual torque command=250X100%=250% motor rated torque.
The drive will save the setting to the record before power turns off.

Factory Setting: 0.0

» m Low-pass Filter Time of Torque Command

Factory Setting: 0.000
Settings 0.000~1.000 sec
0 When the setting is too long, the control will be stable but the control response will be delay. When
the setting is too short, the response will be quickly but the control maybe unstable. User can

adjust the setting by the control and response situation.
m Speed Limit Selection
Factory Setting: 0

Settings 0: Set by Pr.11-37 (Forward speed limit) and Pr.11-38 (Reverse speed limit)
1: Set by Pr.11-37,11-38 and Pr.00-20 (Source of Master Frequency
Command)

2: Set by Pr.00-20 (Source of Master Frequency Command).

L) Speed limit function: in TQCPG, when the motor speed is accelerated to speed limit value

(Pr.11-36, 11-37 and 11-38), it will switch to speed control mode to stop acceleration.

Pr11-36=1:
When the torque command is positive, the forward speed limit is Pr00-20 and reverse speed limit
is Pr11-38.
When the torque command is negative, the forward speed limit is Pr11-37 and reverse speed limit
is Pr00-20.

Unwind application, Torque command direction is different to motor operating direction, this
indicates that the motor is being load dragging. At this moment, the speed limit must be Pr11-37 or
Pr11-38. When the torque command direction and speed limit have same direction, the speed limit will
refer to the setting of Pr00-20. About the keypad display, please refer to the “LED function
Descriptions” in User manual chapter10 “Digital Keypad”.

_ Pr.11-36=1
Pr.11-36=1
Pr.11-36=0 Whenitis reverse running,

. When itis forward running,
Forward/reverse running running direction is limited running direction is limited

ﬁlr?Ct(le; a;e . by Pr.00-20 by Pr.11-37 _ _
;Lndlt(;’r 1?’_:;8' ) reverserunning direction .rev.er.serunnlngdlrectlon
: : is limited by Pr.11-38. is limited by Pr.00-20.
torque torque torque
A A A
motor motor motor
1" speed 1 speed I speed
11-37 00-20 11-37
11:38 11:38 00-20
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Chapter 12 Description of Parameter Settings

4 m Forward Speed Limit (torque mode)

Factory Setting: 10
Settings 0~120%
4 m Reverse Speed Limit (torque mode)

Factory Setting: 10
Settings 0~120%
These parameters are used in the torque mode to limit the running direction and opposite
direction. (Pr.01-00 max. output frequency=100%)

4 m Zero Torque Command Mode

Settings 0: Torque mode

Factory Setting: 0

1: Speed mode
The drive is running at Torque control mode, Pr11-39 defines the operation mode when torque

command=0%.

When Pr.11-39 is set as 0 (the torque mode), if torque command is 0%, the motor will produce
excitation current but no torque current.

When Pr.11-39 is set as 1 (the speed mode), if torque command is 0% and speed limit is OHz, the
AC motor drive can still produce torque current through speed controller(at this moment, the
torque limit is Pr06-12) and the control mode will changed from TQCPG to become FOCPG
mode. The motor will have a holding torque.

m Command Source of Point-to-Point Position Control

Factory Settings: 0

Settings 0: External terminal
1: Reserved
2: RS485
3: CAN
4: PLC

5: Communication card

m Reserved
IEEE System control flag

Settings 0000~FFFFh

Factory Settings: 0000

Bit No. Function Description
0 Attorque mode, selection between 0: Speed control at torque mode, the largest current
speed control and current control.  limit is the torque command.

1: Speed control at torque mode, P06-12 the largest
current limit is Pr06-12

1 FWD/REV direction control 0: FWD/REV cannot be controlled by 02-12 bit 0 & 1
1: FWD/REV can be controlled by 02-12 bit 0&1

2~15 Reserved
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m Max. Frequency of Point- to-Point Position Control

Factory Settings:10.00
Settings 0.00~327.67Hz

m Accel. Time of Point-to Point Position Control

Factory Settings:1.00
Settings 0.00~655.35sec

m Decel. Time of Point-to Point Position Control

Factory Settings:3.00
Settings 0.00~655.35 sec

Position
| Max. Frequency
Speedi 77777777777 : 11_43 | |
—> 11-44 < —>  11-45 <+—

Accel. time Decel. time

12-11-11



Chapter 13 Warning Codes

Chapter 13 Warning Codes

® Display error signal

®Abbreviate error code
The code is displayed as shown on KPC-CEO1.

@Display error description

ID No. Display on LCM Keypad Descriptions

Modbus function code error

\e}

Address of Modbus data is error

w

Modbus data error

Modbus communication error

Modbus transmission time-out

»

Keypad transmission time-out

Keypad COPY error 1

Keypad simulation error, including communication delays,
communication error (keypad recived error FF86) and
parameter value error.

~

Keypad COPY error 2

Keypad simulation done, parameter write error

(e¢]

O

IGBT over-heating warning

()]

13-1



Chapter 13 Warning Codes

ID No. Display on LCM Keypad Descriptions
10 - Capacity over-heating warning
11 - PID feedback error

- ACI signal error
12 When Pr03-19 is set to 1 and 2.
13 - Low current
14 - Auto tuning error
15 - PG feedback error
16 - PG feedback loss
17 - Over-speed warning
18 - Over speed deviation warning
19 - Phase loss
20 - Over torque 1
21 - Over torque 2
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ID No. Display on LCM Keypad Descriptions
22 - Motor over-heating
24 - Over slip
25 - Auto tuning processing
28 - Output phase loss
30 - Keypad COPY error 3 .
Keypad copy between different power range drive
36 - CAN guarding time-out 1
37 - CAN heartbeat time-out 2
38 - CAN synchrony time-out
39 - CAN bus off
40 - CAN index error
41 - CAN station address error
42 - CAN memory error
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Chapter 13 Warning Codes

ID No. Display on LCM Keypad Descriptions
43 - CAN SDO transmission time-out
44 - CAN SDO received register overflow
45 - CAN boot up error
46 - CAN format error
47 - Adjust RTC
50 - PLC download error
51 - Save error of PLC download
52 - Data error during PLC operation
>3 - Function code of PLC download error
54 - PLC register overflow
55 - Function code of PLC operation error
56 - PLC checksum error
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ID No. Display on LCM Keypad Descriptions
57 - PLC end command is missing
58 - PLC MCR command error
59 - PLC download fail
60 - PLC scan time exceed
61 - CAN Master guarding error
62 - CAN Master bus off
63 - CAN Master node error
64 - CAN/M cycle time-out
65 - CAN/M SDOover
66 - CAN/M SDO time-out
67 - CAN/M station address error
68 - PLC/CAN Master Slave communication time out
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and drive

ID No. Display on LCM Keypad Descriptions
20 - Duplicate MAC ID error
Node address setting error
71 - Low voltage of communication card
72 - Communication card in test mode
73 - DeviceNet bus-off
74 - DeviceNet no power
75 - Factory default setting error
76 - Serious internal error
77 - IO connection break off
78 - Profibus parameter data error
79 - Profibus configuration data error
80 - Ethernet Link fail
81 - Communication time-out for communication card
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ID No. Display on LCM Keypad Descriptions

82 - Check sum error for Communication card and drive

83 - Communication card returns to default setting

84 - Modbus TCP exceed maximum communication
value

85 - EtherNet/IP exceed maximum communication value

86 - IP fail

87 - Mail fail

88 - Communication card busy

90 - Copy PLC password error

91 - Copy PLC Read mode error

92 - Copy PLC Write mode error

93 - Copy PLC Version error

94 - Copy PLC Capacity size error
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ID No. Display on LCM Keypad Descriptions
96 Copy PLC time out
101 Internal communication is off
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Chapter 14 Fault Codes and Descriptions

G) Display error signal

@

)
©)

* Refer to setting of Pr06-17~Pr06~22.

®Abbreviate errorcode
The codeisdisplayed as shown on KPC-CEO1.

@Display errordescription

ID* Fault Name Fault Descriptions Corrective Actions
1. Short-circuit at motor output: Check for possible
Over-current during poor insulation at the output.
acceleration 2. Acceleration Time too short: Increase the
1 (Output current exceeds Acceleration Time.
triple rated current during | 3. AC motor drive output power is too small: Replace
acceleration.) the AC motor drive with the next higher power
model.
1. Short-circuit at motor output: Check for possible
Over-current during poor insulation at the output.
deceleration 2. Deceleration Time too short: Increase the
2 (Output current exceeds Deceleration Time.
triple rated current during | 3. AC motor drive output power is too small: Replace
deceleration.) the AC motor drive with the next higher power
model.
1. Short-circuit at motor output: Check for possible
Over-current during poor insulation at the output.
steady state operation 2. Sudden increase in motor loading: Check for
3 (Output current exceeds possible motor stall.
triple rated current during | 3. AC motor drive output power is too small: Replace
constant speed.) the AC motor drive with the next higher power
model.
When (one of) the output terminal(s) is grounded,
short circuit current is more than 50% of AC motor
drive rated current, the AC motor drive power module
may be damaged.
NOTE: The short circuit protection is provided for AC
motor drive protection, not for protecting the user.

4 Ground fault 1. Check the wiring connections between the AC
motor drive and motor for possible short circuits,
also to ground.

2. Check whether the IGBT power module is
damaged.
3. Check for possible poor insulation at the output.
Short-circuit is detected
between upper bridge
5 and lower bridge of the Return to the factory
IGBT module
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Chapter 14 Fault Codes and Descriptions

ID* Fault Name Fault Descriptions Corrective Actions
Hardware failure in
6 - current detection Return to the factory
1. Check if the input voltage falls within the rated AC
DC BUS over-voltage motor drive input voltage range.
7 during acceleration 2. Check for possible voltage transients.
(230V: DC 450V; 460V: 3. If DC BUS over-voltage due to regenerative
DC 900V) voltage, please increase the acceleration time or
add an optional brake resistor.
1. Check if the input voltage falls within the rated AC
DC BUS over-voltage motor drive input voltage range.
8 during deceleration 2. Check for possible voltage transients.
(230V: DC 450V; 460V: 3. If DC BUS over-voltage due to regenerative
DC 900V) voltage, please increase the Deceleration Time or
add an optional brake resistor.
1. Check if the input voltage falls within the rated AC
motor drive input voltage range.
DC BUS over-;/olztg%z\a/_aé o |2 Check for possible voltage transients.
9 Zgg?/ta%g{)/e% C( 900V. 3. If DC BUS over-voltage due to regenerative
’ ) ) voltage, please increase the Deceleration Time or
add an optional brake resistor.
. . 1. Check if the input voltage falls within the rated AC
10 y;[gwjgeeizgzgi n motor drive input voltage range.
9 2. Check for possible voltage transients.
DC BUS voltage IS less Check if the input voltage is normal
11 than Pr.06-00 during Check f ol dden load
acceleration eck for possible sudden loa
DG BUS voltage IS less 1. Check if the input voltage is normal
12 than Pr.06-00 during 5 Check f bl dden load
deceleration eck for possible sudden loa
DC BUS voltage is less . . :
13 than Pr.06-00 in constant Check if the mput voltage is normal
s Check for possible sudden load
peed
14 DC BUS voltage is less 1. Check if the input voltage is normal
than Pr.06-00 at stop 2.  Check for possible sudden load
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Chapter 14 Fault Codes and Descriptions

2 protection

2. Take the next higher power AC motor drive model

ID* Fault Name Fault Descriptions Corrective Actions
Check Power Source Input if all 3 input phases are
connected without loose contacts.
15 Phase Loss For models 40hp and above, please check if the fuse
for the AC input circuit is blown.
1. Ensure that the ambient temperature falls within
the specified temperature range.
IGBT overheating 2. Make sure that the ventilation holes are not
16 IGBT temperature exceeds obstructed.
protection level 3. Remove any foreign objects from the heatsinks
and check for possible dirty heat sink fins.
4. Check the fan and clean it.
5. Provide enough spacing for adequate ventilation.
1. Ensure that the ambient temperature falls within
Heatsink overheating the specified temperature range.
17 Capacitance temperature (2. Make sure heat sink is not obstructed. Check if
exceeds cause heatsink the fan is operating
overheating. 3. Check if there is enough ventilation clearance for
AC motor drive.
18 - IGBT Hardware Error Return to the factory
19 - Capacitor Hardware Error |Return to the factory
Overload . .
21 The AC motor drive ; '(I';legktlrzéher]g(?t%ri Iig:/erlgvicej?dAC motor drive
detects excessive drive ) 9 P
model.
output current.
. 1. Check the setting of electronics thermal relay
29 Electronics thermal relay 1 (Pr.06-14)
protection Take the next higher power AC motor drive model
. 1. Check the setting of electronics thermal relay
o3 - Electronics thermal relay (Pr.06-28)
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Chapter 14 Fault Codes and Descriptions

keypad please return to the factory

ID* Fault Name Fault Descriptions Corrective Actions
Motor overheating
The AC m_otor drive 1.  Make sure that the motor is not obstructed.
detecting internal 2 Ensure that the ambient temperature falls within
24 temperature exceeds the the specified temperature ranp e
setting of Pr.06-30 (PTC |, - P o hp ge.
level) or Pr.06-57 (PT100 | ange to a higher power motor.
level 2).
These two fault codes will
26 be displayed when output
current exceeds th_e 1. Check whether the motor is overloaded.
over-torque detection .
2. Check whether motor rated current setting
level (Pr.06-07 or . :
(Pr.05-01) is suitable
Pr.06-10) and exceeds 3. Take the next higher power AC motor drive
over-torque detection ’ model 9 P
(Pr.06-08 or Pr.06-11) '
27 and itis setto 2 or4in
Pr.06-06 or Pr.06-09.
28 - Low current detection Check Pr.06-71, Pr.06-72, Pr.06-73.
29 - Limit error
30 Internal EEPROM can not | 1. Press “RESET” key to the factory setting
be programmed. Return to the factory.
31 Internal EEPROM can not | 1. Press “RESET” key to the factory setting
be read. Return to the factory.
33 U-phase error Reboots the power. If fault code is still displayed on the
keypad please return to the factory
34 V-phase error Reboots the power. If fault code is still displayed on the
keypad please return to the factory
35 - W-phase error Reboots the power. If fault code is still displayed on the
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suitable
3.  Return to the factory

ID* Fault Name Fault Descriptions |Corrective Actions
Reboots the power. If fault code is still displayed on the
36 - CC (current clamp) keypad please return to the factory
Reboots the power. If fault code is still displayed on the
37 - OC hardware error keypad please return to the factory
Reboots the power. If fault code is still displayed on the
38 - OV hardware error keypad please return to the factory
Reboots the power. If fault code is still displayed on the
39 - Occ hardware error keypad please return to the factory
40 - Auto tuning error ; _(I.:-rr;e:lgaci;blmg between drive and motor
1. Check the wiring of the PID feedback
41 - PID loss (ACI) 2. Check the PID parameters settings
42 PG feedback error Check if encoder parameter setting is accurate when
it is PG feedback control.
43 - PG feedback loss Check the wiring of the PG feedback
1. Check the wiring of the PG feedback
44 PG feedback stall 2 Check if the setting of Pl gain and deceleration is
suitable
3.  Return to the factory
1. Check the wiring of the PG feedback
45 PG slip error 2 Check if the setting of Pl gain and deceleration is
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ID* Fault Name Fault Descriptions |Corrective Actions
. 1. Check the pulse wiring
46 - Pulse input error 2. Return to the factory
. 1. Check the pulse wiring
47 - Pulse input loss 2. Return to the factory
1. Check the ACI wiring
48 - AClloss 2. Check if the ACI signal is less than 4mA
1. Input EF (N.O.) on external terminal is closed to
GND. Output U, V, W will be turned off.
49 External Fault 2. Give RESET command after fault has been
cleared.
1. When the multi-function input terminals MI1 to
MI6 are set to emergency stop, the AC motor
50 Emergency stop drive stops output U, V, W and the motor coasts
to stop.
2. Press RESET after fault has been cleared.
1. When the external input terminal (B.B) is active,
the AC motor drive output will be turned off.
51 External Base Block 2. Deactivate the external input terminal (B.B) to
operate the AC motor drive again.
Keypad will be locked. Turn the power ON after power
52 Password is locked. OFF to re-enter the correct password. See Pr.00-07
and 00-08.
54 - lllegal function code gzitt:l;elfotgeogun1célogs)code is correct (function code
lllegal data address (00H : o .
55 - to 254H) Check if the communication address is correct
56 - lllegal data value Check if the data value exceeds max./min. value
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Verify if the parameter setting of the motor drive is correct

ID* Fault Name Fault Descriptions |Corrective Actions
Data is written to read-only . __— .
57 - address Check if the communication address is correct
58 - Modbus transmission time-out
59 - Keypad transmission time-out
. If the fault code is still displayed on the keypad after
60 - Brake resistor fault pressing “RESET” key, please return to the factory.
61 Y-connection/A-connectio |1.  Check the wiring of the Y-connection/A-connection
n switch error 2. Check the parameters settings
When Pr.07-13 is not set
to 0 and momentary 1. SetPr07-13t00
62 power off or power cut, it Check if i . |
will display dEb during eck if input power is stable
accel./decel. stop.
g[liw'gfceeg?splsygg_ggen 1. Check if motor parameter is correct (please
63 se?ting and timé exceeds decrease the load if overload
Pr.05-27 setting. 2. Check the settings of Pr.05-26 and Pr.05-27
Electric valve switch error when executing Soft Start.
64 (This warning is for frame E and higher frame of AC drives)
Do not disconnect RST when drive is still operating.
Hardware error of PG Card
65 Check if PG Card is insert to the right slot and parameter settings for encoder are
accurate.
Rotaing direction is different from the commanding direction deteced by the
sensorless.
68 Solution

Increase the estimator's bandwidth and verify if parameters relating to the sensorless
are correct.
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ID* Fault Name Fault Descriptions |Corrective Actions
Overspeed rotation detected by the sensorless
Solution
Verify if the parameter setting of the motor drive is correct
69 Increase the estimator's bandwidth and verify if parameters relating to the sensorless
are correct.
Verify if the gains of the speed circuit is reasonable.
Big difference between the rotating speed and the command deteced by the
sensorless
Solution
70 Verify if the parameter setting of the motor drive is correct
Increase the estimator's bandwidth and verify if parameters relating to the sensorless
are correct.
Verify if the gains of the speed circuit is reasonable.
72 - STO1~SCM1 internal hardware detect error
73 - Emergency stop for external safety
76 - Safety Torque Off function active
77 - STO2~SCM2 internal hardware detect error
78 - STO1~SCM1 and STO2~SCM2 internal hardware detect error
79 - Phase U short circuit
80 - Phase V short circuit
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ID* Fault Name Fault Descriptions |Corrective Actions
81 - W phase short circuit
82 - Output phase loss (Phase U)
83 - Output phase loss (Phase V)
84 - Output phase loss (Phase W)
PG card ABZ signal loss
85 Solution
Verify if the parameter setting of PG card and PG card cable is correct.
PG card UVW signal loss
86 Solution
Verify if the parameter setting of PG card and PG card cable is correct.
Rotor position detection error
Solution
89 Verify if the UVW output cable are loss.
Verify if the motor internal coil is broken.
Verify if the drive UVW output are normal.
%2 Internal PLC forced to stop
Verify the setting of Pr.00-32
101 - CANopen guarding error
102 - CANopen heartbeat error
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ID* Fault Name Fault Descriptions |Corrective Actions

103 CANopen synchronous error
104 CANopen bus off error

105 CANopen index error

106 CANopen station address error
107 CANopen memory error

Internal communication time-out
111

Motor Shaft lock error(Motor does not turn but the output frequency is not
zero)

112 Solution

Verify if the motor parameter setting is correct.

113 Software OC protection
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Chapter 15 CANopen Overview

Newest version is available at http://www.delta.com.tw/industrialautomation/

15.1 CANopen Overview
15.2 Wiring for CANopen
15.3 CANopen Communication Interface Description
15.3.1 CANopen Control Mode Selection
15.3.2 DS402 Standard Control Mode
15.3.3 By using Delta Standard (Old definition, only support speed mode)
15.3.4 By using Delta Standard (New definition)
15.3.5 DI/DO Al AO are controlled via CANopen

15.4 CANopen Supporting Index
15.5 CANopen Fault Code
15.6 CANopen LED Function
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Chapter 15 CANopen Overview

Built-in EMC-COPO01 card is included in VFDXXXC23E/VFDXXXC43E models.

The built-in CANopen function is a kind of remote control. Master can control the AC motor drive by using
CANopen protocol. CANopen is a CAN-based higher layer protocol. It provides standardized communication objects,
including real-time data (Process Data Objects, PDO), configuration data (Service Data Objects, SDO), and special
functions (Time Stamp, Sync message, and Emergency message). And it also has network management data,
including Boot-up message, NMT message, and Error Control message. Refer to CiA website
http://www.can-cia.org/ for details. The content of this instruction sheet may be revised without prior notice. Please
consult our distributors or download the most updated version at http://www.delta.com.tw/industrialautomation

Delta CANopen supporting functions:
W Support CAN2.0A Protocol;
® Support CANopen DS301 V4.02;
W Support DSP-402 V2.0.

Delta CANopen supporting services:
® PDO (Process Data Objects): PDO1~ PDO4

B SDO (Service Data Object):
Initiate SDO Download;
Initiate SDO Upload;
Abort SDO;
SDO message can be used to configure the slave node and access the Object Dictionary in every node.

B SOP (Special Object Protocol):
Support default COB-ID in Predefined Master/Slave Connection Set in DS301 V4.02;
Support SYNC service;
Support Emergency service.
B NMT (Network Management):
Support NMT module control;
Support NMT Error control;
Support Boot-up.

Delta CANopen not supporting service:
B Time Stamp service
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15.1 CANopen Overview
CANopen Protocol

CANopen is a CAN-based higher layer protocol, and was designed for motion-oriented machine
control networks, such as handling systems. Version 4.02 of CANopen (CiA DS301) is standardized
as EN50325-4. The CANopen specifications cover application layer and communication profile (CiA
DS301), as well as a framework for programmable devices (CiA 302), recommendations for cables
and connectors (CiA 303-1) and Sl units and prefix representations (CiA 303-2).

Device Profile CiA Device Profile CiA Device Profile CiA

DSP-401 DSP-404 DSP-XXX
OSl Layer 7 v v v
Application Communication Profile CiIADS-301
OSl Layer 2
Data Link Layer CAN Controller CAN 2.0A
)
+ -/
OSl Layer 1
Physical Layer -\ ISO 11898
CAN bus

RJ-45 Pin Definition

PIN Signal Description
1 CAN_H CAN_H bus line (dominant high)
2 CAN_L CAN_L bus line (dominant low)
3 CAN_GND Ground / OV /V-
6 CAN_GND Ground / OV /V-
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CANopen Communication Protocol

It has services as follows:

m  NMT (Network Management Object)
m  SDO (Service Data Objects)

m  PDO (Process Data Object)

s EMCY (Emergency Object)

NMT (Network Management Object)

The Network Management (NMT) follows a Master/Slave structure for executing
NMT service. Only one NMT master is in a network, and other nodes are regarded as
slaves. All CANopen nodes have a present NMT state, and NMT master can control the
state of the slave nodes. The state diagram of a node is shown as follows:

Initializing

(15)

Reset Application « (9)
« (10)
v (16)
E Reset Communication
v (2)F
(14) :
4{ Pre-Operation ABCD
(3) t@ (5 (7)
(13) Stopped AB
(6) (8)
—{(12) Operation ABCD |

(1) After power is applied, it is auto in initialization state
(2) Enter pre-operational state automatically A: NMT
(3) (6) Start remote node B: Node Guard
(4) (7) Enter pre-operational state C: SDO
(5) (8) Stop remote node D: Emergency
(9) (10) (11) Reset node E: PDO
(12) (13) (14) Reset communication F: Boot-up
(15)
(16)

1
(1

Enter reset application state automatically
Enter reset communication state automatically

Initializing |Pre-Operational| Operational | Stopped
PDO o
SDO o o
SYNC o o
Time Stamp o o
EMCY o o
Boot-up o
NMT o o o
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SDO (Service Data Objects)

SDO is used to access the Object Dictionary in every CANopen node by
Client/Server model. One SDO has two COB-ID (request SDO and response SDO) to
upload or download data between two nodes. No data limit for SDOs to transfer data. But it
needs to transfer by segment when data exceeds 4 bytes with an end signal in the last
segment.

The Object Dictionary (OD) is a group of objects in CANopen node. Every node has
an OD in the system, and OD contains all parameters describing the device and its network
behavior. The access path of OD is the index and sub-index, each object has a unique
index in OD, and has sub-index if necessary. The request and response frame structure of
SDO communication is shown as follows:

PDO (Process Data Object)

PDO communication can be described by the producer/consumer model. Each node
of the network will listen to the messages of the transmission node and distinguish if the
message has to be processed or not after receiving the message. PDO can be transmitted
from one device to one another device or to many other devices. Every PDO has two PDO
services: a TxPDO and a RxPDO. PDOs are transmitted in a non-confirmed mode.

PDO Transmission type is defined in the PDO communication parameter index
(1400h for the 1st RxPDO or 1800h for the 1st TxPDO), and all transmission types are
listed in the following table:

Type Number : : PDO
Cyclic Acyclic Synchronous | Asynchronous | RTR only
0 o o
1-240 o o
241-251 Reserved
252 o o
253 o o
254 o
255 o

Type number 1-240 indicates the number of SYNC message between two PDO
transmissions.

Type number 252 indicates the data is updated (but not sent) immediately after receiving
SYNC.

Type number 253 indicates the data is updated immediately after receiving RTR.

Type number 254: Delta CANopen doesn’t support this transmission format.

Type number 255 indicates the data is asynchronous transmission.

All PDO transmission data must be mapped to index via Object Dictionary.

EMCY (Emergency Object)
When errors occurred inside the hardware, an emergency object will be triggered an

emergency object will only be sent when an error is occurred. As long as there is nothing wrong with
the hardware, there will be no emergency object to be served as a warning of an error message.
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15.2 Wiring for CANopen

An external adapter card: EMC-COPO01 is used for CANopen wiring to connect
CANopen to VFD CH2000. The link is enabled by using RJ45 cable. The two farthest ends must
be terminated with 120Q terminating resistors.

CANopen Master VFD-CH

W i
-

characteristic
line impedance

VFD-CH

= =]

» & & o 0
EMC-COPO

characteristic
line impedance

1200 1200

CANopen communication
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15.3 CANopen Communication Interface

Description
15.3.1 CANopen Control Mode Selection

There are two control modes for CANopen; Pr.09-40 set to 1 is the factory setting mode
DS402 standard and Pr.09-40 set to 0 is Delta’s standard setting mode.

Actually, there are two control modes according to Delta’s standard, one is the old control
mode (Pr09-30=0).

This control mode can only control the motor drive under frequency control. Another mode is a
new standard (Pr09-30=1)

This new control mode allows the motor drive to be controlled under all sorts of mode.
Currently, CH2000 support speed, torque, position and home mode.

The definition of relating control mode are:

CANopen Control Mode
Control Speed Torque Position Home
Mode Index Description Index Description Index Description Index Description
Selection
DS402 6042-00 | Target 6071-00 | Target Torque |607A-00| Target | -----| -----
standard rotating (%) Position
Pr. 09-40=1 speed
(RPM)
---------- 6072-00 | Max. Torque
Limit(%)
Delta Standard | 2020-02 |Target rotating| ----- | === | === | seeem | e | e
(Old definition) speed (Hz)
P09-40=1,
P09-30=0
Delta Standard | 2060-03 |Target rotating 2060-07 | Target Torque |2060-05| Target | ----- | -----
(New definition) speed (Hz) (%) Position
P09-40=0, | 2060-04 Torque Limit | 2060-08 Speed Limit (Hz) ----- | - | - -
P09-30=1 (%)
CANopen Control Mode Operation Control
Selection Index Description
DS402 standard 6040-00 Operation Command
Pr.09-40=1 | e e
Delta Standard (Old definition) 2020-01 Operation Command
P09-40=1, P09-30=0
Delta Standard (New 2060-01 Operation Command
definition)
P09-40=0, PO9-30=1 | T | 77
CANopen Control Mode Other
Selection Index Description
DS402 standard 605A-00 Quick stop processing mode
Pr. 09-40=1 605C-00 Disable operation processing mode

Delta Standard (Old definition) - | -
P09-40=1, P09-30=0
Delta Standard (New |  -— | -
definition)
P09-40=0, P09-30=1
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However, you can use some index regardless DS402 or Delta’s standard.
For example:

1. Index which are defined as RO attributes.

2. Index correspond to parameters such as (2000 ~200B-XX)

3. Accelerating/Decelerating Index: 604F 6050
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15.3.2 DS402 Standard Control Mode
15.3.2.1 Related set up of ac motor drive (by following DS402 standard)

If you want to use DS402 standard to control the motor drive, please follow the steps below:

1.
2.
3.

Wiring for hardware (refer to chapter 15-2 Wiring for CANopen)

Operation source setting: set Pr.00-21 to 3 for CANopen communication card control.
Frequency source setting: set Pr.00.20 to 6. (Choose source of frequency commend from
CANopen setting.)

Source of torque setting is set by Pr.11-33. (Choose source of torque commend from
CANopen setting.)

CANopen station setting: set Pr.09-36 (Choose source of position commend from CANopen
setting.)

Set DS402 as control mode: Pr09-40=1

CANopen station setting: set Pr.09-36 (Range of setting is 1~127. When Pr.09-36=0,
CANopen slave function is disabled. ) (Note: If error arise (CAJE or CANopen memory error)
as station setting is completed, press Pr.00-02=7 for reset.)

CANopen baud rate setting: set Pr.09.37 (CANBUS Baud Rate: 1M(0), 500K(1), 250K(2),
125K(3), 100K(4) and50K(5))

Set multiple input functions to Quick Stop (it can also be enable or disable, default setting is
disable). If it is necessary to enable the function, set MI terminal to 53 in one of the following
parameter: Pr.02.01 ~Pr.02.08 or Pr.02.26 ~ Pr.02.31. (Note: This function is available in
DS402 only.)

15.3.2.1 The status of the motor drive (by following DS402 standard)

According to the DS402 definition, the motor drive is divided into 3 blocks and 9 status
as described below.

3 blocks

Power Disable: That means without PWM output
Power Enable: That means with PWM output
Fault: One or more than one error has occurred.

9 status

Start: Power On

Not ready to switch on: The motor drive is initiating.

Switch On Disable: When the motor drive finishes the initiation, it will be at this mode.

Ready to switch on: Warming up before running.

Switch On: The motor derive has the PWM output now, but the reference commend is not
effective.

Operate Enable: Able to control normally.

Quick Stop Active: When there is a Quick Stop request, you have to stop running the motor

drive.
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Fault Reaction Active: The motor drive detects conditions which might trigger error(s).
Fault: One or more than errors has occurred to the motor drive.

Therefore, when the motor drive is turned on and finishes the initiation, it will remain at Ready to
Switch on status. To control the operation of the motor drive, you need to change this status to
Operate Enable status. The way to change it is to commend the control word's bit0 ~ bit3 and
bit7 of the Index 6040H and to pair with Index Status Word (Status Word 0X6041). The control
steps and index definition are described as below:

Index 6040
15~9 8 7 6~4 3 2 1 0
. Enable . Enable .
Reserved Halt Fault Reset | Operation operation Quick Stop Voltage Switch On
Index 6041
15~14 | 13~12 | 11 10 9 8 7 6 5 4 3 2 1 0
Internal . . !
Reserved |Operation|  limit rg:?r]:etd Remote |Reserved Warning Sd\?ggcg}e%n %ltg;k X::;%Z Fault osr?;itlfn Switch on 5&?:# (t;:]
active
Power l :
Disable Start Fault Reaction Active
XOXX1111
\ 4
Not Ready to Switch On v
X0XX0000 e
X0XX1000
A4 ) AXXXXXXX
Switch On Disable [*
. <
OXXXXX0X X1XX0000 <
A
OXXXXX0X
O0XXXX110 or
and OXXXX01X
Disable QStop=1 or
v Disable QStop=0
Ready to Switch On
> OXXXXX0X
X01X0001 or
R 0XXXX01X Fault
OXXXX111 0XXXX110 or
Disable QStop=0 Power
witch On
St © Enable
X01X0011 OXXXXXOX
A
OXXX1111[  [oXXXX111  0xXXX01X i
v or
0XXXX110 Operation Enable Disable QStop=(; Quick Stop Active
X01X0111 T OXXXX01X X00X0111
and

Disable QStop=1

Set command 6040 =0xE, then set another command 6040 =0xF. Then the motor drive can be
switched to Operation Enable. The Index 605A decides the dashed line of Operation Enable when
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the control mode changes from Quick Stop Active. (When the setting value is 1~3, this dashed line is
active. But when the setting value of 605A is not 1~3, once he motor derive is switched to Quick Stop
Active, it will not be able to switch back to Operation Enable.)

PDO

Index | Sub Definition Factory Setting RW | Size | Unit Map Mode note

0 : disable drive function

1 :slow down on slow down ramp

2: slow down on quick stop ramp

5 slow down on slow down ramp and
605Ah 0 |Quick stop option code 2 RW | S16 No stay in QUICK STOP

6 slow down on quick stop ramp and
stay in QUICK STOP

7 slow down on the current limit and
stay in Quick stop

Besides, when the control section switches from Power Enable to Power Disable, use 605C to define
parking method.

PDO

Map Mode note

Index | Sub Definition Factory Setting | R/W | Size | Unit

0: Disable drive function
605Ch 0 |Disable operation option code 1 RW | S16 No 1: Slow down with slow down ramp;
disable of the drive function

15-3-2-3 Various mode control method (by following DS402 standard)

Control mode of CH2000, supporting speed, torque, position and home control are described as

below:

Speed mode

1. Let Ac Motor Drive be at the speed control mode: Set Index6060 to 2.

2. Switch to Operation Enable mode: Set 6040=0xE, then set 6040 = OxF.

3. To set target frequency: Set target frequency of 6042, since the operation unit of 6042 is rpm, there
is a transformation:

n=f x@ n: rotation speed (rpm) (rounds/minute)  P: motor’s pole number (Pole)
p

f: rotation frequency (Hz)
For example:
Set 6042H = 1500 (rpm), if the motor drive's pole number is 4 (Pr05-04 or Pr05-16), then the
motor drive's operation frequency is 1500(120/4)=50Hz.

Besides, the 6042 is defined as a signed operation. The plus or minus sign means to rotate
clockwise or counter clockwise

4. To set acceleration and deceleration: Use 604F(Acceleration) and 6050(Deceleration).
5. Trigger an ACK signal: In the speed control mode, the bit 6~4 of Index 6040 needs to be controlled.
It is defined as below:

Index 6040
Soeed mod Bit 6 Bit 5 Bit 4 SUM
(Inggi 6825%—62) 1 0 1 Locked at the current signal.
- 1 1 1 Run to reach targeting signal.

Other Decelerate to OHz.
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Frequency
Controlled by Index 604F Controlled by Index 6050
) —
Index6042 - — — — — + — — — — — -
Time

6040 bit4 =1 6040 bit4 =0 (6040 bit4 = 1)} [6040 bitd="1

6040 bit5=1 6040 bit5= 0 | |6040 bit5=1 |} 6040 bit5=1

6040 bit 6 =1 6040 bit6= 0 | |6040 bit6 =1 8040 bit6=1

6040 bit4 =1
6040 bit5=0
6040 bit6 =1

NOTE 01: To know the current rotation speed, read 6043. (unit: rpm)
NOTE 02: To know if the rotation speed can reach the targeting value; read bit 10 of 6041. (0: Not
reached; 1: Reached)

Torque mode
1. Let Ac Motor Drive be at the torque control mode: Set Index6060 = 4.
2. Switch the current mode to Operation Enable, set 6040 = OxE, then set 6040 = OxF.

3. To set targeting torque: Set 6071 as targeting torque and 6072 as the largest output torque.

Index 6040
Torque mode Bit 6 Bit 5 Bit 4 SUM

(Index 6060=4) X X X RUN to reach the targeting torque.
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Index 6071

(Target Torque)

Frequency

Frequency
Limit
(P11-36 ~
P11-38)
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Index 6072

l

Change max torque

(Max Torque)

' Enter
operation

Frequency is larger
than the setting of
P11-36 ~P11-38

Time

Frequency is smaller

! than the setting of

P11-36 ~P11-38

Time

NOTE: The standard DS402 doesn’t regulate the highest speed limit. Therefore if the motor drive

defines the control mode of DS402, the highest speed will go with the setting of Pr11-36 to
Pr11-38.
NOTE 01: To know the current torque, read 6077 (unit: 0.1%).
NOTEO2: To know if reaching the targeting torque, read bit 10 of 6041. (0: Not reached; 1: Reached)

Position mode

1. Set the parameter of a trapezium curve to define position control (Pr11-43 Max. Frequency of

Point- to-Point Position Control, Pr11-44 Accel. Time of Point-to Point Position Control and
Pr11-45 Decel. Time of Point-to Point Position Control)
2. Let Ac Motor Drive be at the position control mode: Then set Index 6060 = 1.

3. Switch the current mode to Operation Enable, set 6040 = OxE and then set 6040 = OxF.
4. To set targeting position: set 607A as the targeting position.
5. Trigger an ACK signal: Set 6040 = 0xOF then set 6040 = Ox1F. (Bit4 changes from 0 to 1).
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Position Index 607A
{ Target position )

Frequency

Acceleration |

(‘6040 bitd: 01 | ( 6040 bit4: 01 |

NOTE 01: To know the current position, read 6064.

NOTE 02: To know if the position reaches the targeting position, read bit 10 of 6041. (0: reached, 1:
Not reached)

NOTE 03: To know if the position is over the limited area, read bit 11 of 6041 (0: in the limit, 1: over
the limit)

Home mode

1. Set Pr00-12 to choose a home method.

2. Set the left and right limits correspond to the position of Ml terminal.

3. To switch Ac Motor Drive control mode to Home mode: Set Index 6060 = 6.

4. To switch from current mode to Operation Enable: Set 6040 = OxE, then set 6040 = OxF.

5. To trigger an ACK signal: Set 6040 = OxOF, then set 6040 = Ox1F (Bit4 changes from 0 to 1 and the
motor drive will be back to home.)

Note 01: To know if the home mode is completed, read bit 12 of 6041. (0: reached, 1: Not reached)
15.3.3 By using Delta Standard (Old definition, only support speed mode)

15-3.3.1 Various mode control method (by following DS402 standard)

If you want to use DS402 standard to control the motor drive, please follow the steps below:

1. Wiring for hardware (Refer to chapter 15.2 Wiring for CANopen)

2. Operation source setting: set Pr.00-21 to 3 for CANopen communication card control.

3. Frequency source setting: set Pr.00.20 to 6. (Choose source of frequency commend from
CANopen setting.)
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4. Set Delta Standard (Old definition, only support speed mode) as control mode: Pr. 09-40 = 0 and
09-30 = 0.
CANopen station setting: set Pr.09-36 (Range of setting is 1~127. When Pr.09-36=0, CANopen
slave function is disabled. ) (Note: If error arised (CAdE or CANopen memory error) as station
setting is completed, press Pr.00-02=7 for reset.)

5.  CANopen baud rate setting: set Pr.09.37 (CANBUS Baud Rate: 1M(0), 500K(1), 250K(2),
125K(3), 100K(4) and50K(5))

15-3-3-2 By speed mode

1. Set the target frequency: Set 2020-02, the unit is Hz, with a number of 2 decimal places. For
example 1000 is 10.00.

2. Operation control: Set 2020-01 = 0002H for Running, and set 2020-01 = 0001H for Stopping.

Frequency

Controlled by Index 604F Controlled by Index 6050

4
o

202002 - —— — —F ————

Time

-

2020-01 =0x0000 2020-01 bit 3~0 = 0001b

202001 bit 3~0=0010b

15.3.4 By using Delta Standard (New definition)
15-3-4-1 Related set up of ac motor drive (Delta New Standard)

If you want to use DS402 standard to control the motor drive, please follow the steps below:

1. Wiring for hardware (Refer to chapter 15.2 Wiring for CANopen)

2. Operation source setting: set Pr.00-21 to 3 for CANopen communication card control.

3. Frequency source setting: set Pr.00.20 to 6. (Choose source of frequency commend from
CANopen setting.)

4. Source of torque setting is set by Pr.11-33. (Choose source of torque commend from

CANopen setting.)
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5. CANopen station setting: set Pr.09-36 (Choose source of position commend from CANopen
setting.)

6. Set Delta Standard (Old definition, only support speed mode) as control mode: Pr. 09-40 = 0 and
09-30 = 0.

7.  CANopen station setting: set Pr.09-36 (Range of setting is 1~127. When Pr.09-36=0, CANopen
slave function is disabled. ) (Note: If error arised (CAdE or CANopen memory error) as station
setting is completed, press Pr.00-02=7 for reset.)

8. CANopen baud rate setting: set Pr.09.37 (CANBUS Baud Rate: 1M(0), 500K(1), 250K(2),
125K(3), 100K (4) and50K(5))

15-3-4-2 Various mode control method (Delta New Standard)

Speed Mode

1. Let Ac Motor Drive be at the speed control mode: Set Index6060 = 2.

2. Set the target frequency: set 2060-03, unit is Hz, with a number of 2 decimal places. For example
1000 is 10.00Hz.

3. Operation control: set 2060-01 = 008H for Server on, and set 2060-01 = 0081H for Running.

Frequency

Controlled by Index 604F Controlled by Index 6050

206003

Time

206001 bit1=0 206001 bit1=1

2060-01 = 0x0000 206001 bit1=1 206001 bit7=0

206001 bit7 =1 2060-01 bitd =1

206001 hitd=0

Torque Mode

1. Let Ac Motor Drive be at torque control mode: set Index 6060 = 4.

2. Set target torque: set 2060-07, unit is %, a number of 1 decimal place. For example 100 is 10.0%.

3. Operation control: Set 2060-01 = 0080H for Server on, then the motor drive will start to run to
reach target torque.
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Torque

206007 — — — —
(Target Torque)

Time
206001 = 0080H

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
Frequency :
|
[
|

Fout >= Flimit Fout < Flimit

206008
{ Frequency limit )

Time

Note01 To know what the current torque is, read 2061-07 (unit is 0.1%).

Note02 To know if the torque can reach the setting value, read the bit 0 of 2061-01 (0: Not reached, 1:
Reached).

Note 03: When doing torque output and if the motor drive’s speed reaches the speed limit, the output
torque will decrease to ensure the speed is under the limit.

Position Mode

1. Set the parameter of a trapezium curve to define position control (Pr11-43 Max. Position Control
Frequency), Pr11-44 Accel. Time of Position Control, Pr11-45 Decel. Time of Position Control)

2. Let Ac motor drive be at the position control mode, set Index 6060 = 1.

3. Set 2060-01 = 0080h, then motor drive will have server on.

4. Set target position: set 2060-05 = target position.

5. Set 2060-01 =0081h to trigger the motor drive to run to the target position.

6. To move to another position, simply repeat step 3 to 5.
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Position Index 2060 - 05
{ Target position )

(2060 -01 = 0080h ]

{2060 - 01 =0081h )

Frequency

Acceleration

(2060 -01=0081h | (2060 -01=0081h )

2060 - 01 = 0080h (2060 -01=0080n )

NOTEO1: To know the current position, read 2061-05.
NOTEO2: To know if reaching the target position, read bit 0 of 2061 (0: Not reached, 1: Reached).

Home Mode

1. Set Pr00-12 to choose how to return home.

2. Set the left and right limits correspond to the position of Ml terminal.

3. To switch CH2000 control mode to Home mode: Set Index 6060 = 6.

4. Set 2060-01 = 0080h, then motor drive will have server on.

5. Set the ACK signal: set 2060-01 = 0081h, then the motor drive will start to go back home.

NOTE 01: To know if returning home is completed, read bit12 of 6041 ( 0: Not reached, 1: Reached).
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15-3-5 DI/DO Al AO are controlled via CANopen

To control the DO AO of the motor drive through CANopen, follow the steps below:

1. To set the DO to be controlled, define this DO to be controlled by CANopen. For example, set
Pr02-14 to control RY2.

2. To set the DO to be controlled, define this AO to be controlled by CANopen. For example, set
Pr03-23 to control AFM2.

3. To control the mapping index of CANopen. If you want to control DO, then you will need to control
Index2026-41. If you want to control AO, then you will need to control 2026-AX. If you want to set
RY2 as ON, set the bit 1 of Index 2026-41 =1, then RY2 will output 1. If you want to control AFM2
output = 50.00%, then you will need to set Index 2026-A2 =5000, then AFM2 will output 50%.

Mapping table of CANopen DI DO Al AO:

Dl:

Terminal Related Parameterss R/W Mapping Index
FWD == RO 2026-01 bit 0
REV == RO 2026-01 bit 1
MI 1 == RO 2026-01 bit 2
MI 2 == RO 2026-01 bit 3
MI 3 == RO 2026-01 bit 4
MI 4 == RO 2026-01 bit 5
MI 5 == RO 2026-01 bit 6
MI 6 == RO 2026-01 bit 7
MI 7 == RO 2026-01 bit 8
MI 8 == RO 2026-01 bit 9
MI 10 == RO 2026-01 bit 10
MI 11 == RO 2026-01 bit 11
MI 12 == RO 2026-01 bit 12
MI 13 == RO 2026-01 bit 13
MI 14 == RO 2026-01 bit 14
MI 15 == RO 2026-01 bit 15

DO :

Terminal Related Parameterss R/W Mapping Index

RY1 P2-13 =50 RW 2026-41 bit 0

P2-14 = 50 RW 2026-41 bit 1
Rvz P2-15 =50 RW 2026-41 bit 2
MO1 P2-16 = 50 RW 2026-41 bit 3
MO2 P2-17 =50 RW 2026-41 bit 4
MO3 P2-18 = 50 RW 2026-41 bit 5
MO4 P2-19 = 50 RW 2026-41 bit 6
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MO5
MO6
MO7
MO8

Al :
Terminal
AVI

ACI
AUl

AO :
Terminal
AFM1

AFM2

P2-20 = 50
P2-21 =50
P2-22 =50
P2-23 =50

Related Parameters

Related Parameters
P3-20 = 20
P3-23 =20

RwW
RwW
RwW
RwW

R/W
RO

RO
RO

R/W
RwW

RwW

15-20

2026-41 bit 7
2026-41 bit 8
2026-41 bit 9
2026-41 bit 10

Mapping Index
Value of 2026-61

Value of 2026-62
Value of 2026-63

Mapping Index
Value of 2026-A1

Value of 2026-A2
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15.4 CANopen Supporting Index

CH2000 Index:
Parameter index corresponds to each other as following:

Index sub-Index
2000H + Group member+1
For example:
Pr.10.15 (Encoder Slip Error Treatment)
Group member
10(0 A H) - 15(0FH)

Index = 2000H + OAH = 200A
Sub Index = OFH + 1H = 10H

CH2000 Control Index:

Delta Standard Mode (Old definition)

Factory | pay | Size Note
Setting

0 |Number 3 R us

Index |Sub Definition

Bit 1~0 |00B:disable

01B:stop

10B:disable

11B: JOG Enable

Bit3~2 |Reserved

Bit5~4 |00B:disable

01B: Direction forward
10B: Reverse

11B: Switch Direction
Bit7~6 |00B: 1* step Accel. /Decel.

01B: 2" step Accel. /Decel.

10B: 3" step Accel. /Decel.

11B: 4" step Accel. /Decel.

Bit11~8 |0000B: Master speed

0001B: 1* step speed

0010B: 2”: step speed
2020H 0011B: 3" step speed

1 |Control word 0 RW | U16 0100B- 4" step speed
0101B: 5" step speed
0110B: 6" step speed
0111B: 7" step speed
1000B: 8" step speed

1001B: 9" step speed

1010B: 10" step speed

1011B: 11" step speed

1100B: 12" step speed

1101B: 13" step speed

1110B: 14" step speed

1111B: 15" step speed

Bit12 |1: Enable the function of

Bit6-11

Bit14~13 |00B: no function

01B: Operation command by
the digital keypad
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Index | Sub Definition ';ae‘t’ttgg RW | Size Note
10B: Operation command by
Pr. 00-21 setting
11B: Switch the source of
operation command
Bit 15 |Reserved
Freq. command
2| (XXX XXHz) 0 RW | U16
BitO [1:E.F.ON
3 |Other trigger 0 RW | U16 Bit1 1: Reset
Bit15~2 |Reserved
2021H| 0 |Number DH R us
1 |Error code 0 R | U16
2 |AC motor drive status 0 R | U16 | Bit1~0 |00B: stop
01B: decelerate to stop
10B: waiting for operation
command
11B: in operation
Bit2 |[1:JOG command
Bit 4~3 |00B: forward running
01B: switch from reverse
running to forward running
10B: switch from forward
running to reverse running
11B: reverse running
Bit 7~5 |Reserved
Bit 8 |1: master frequency command
controlled by communication
interface
Bit9 |1: master frequency command
controlled by analog signal
input
Bit 10 |1: operation command
controlled by communication
interface
Bit 15~11 |Reserved
Freq. command
3 | (XXX XXHz) 0 R | U6
4 |Output freq. (XXX.XXHz) 0 R | U16
5 |Output current (XX.XA) 0 R | U16
6 |DC bus voltage (XXX.XV) 0 R | U16
7 |Output voltage (XXX.XV) 0 R | U16
the current segment run by
8 |the multi-segment speed 0 R | U16
commend
9 |Reserved 0 R | U16
A |Display counter value (c) 0 R | U16
Display output power angle
B (XX.X9) 0 R | U16
Display output torque
C (XXX X%) 0 R | U16
D Display actual motor speed 0 R | Uis
Kot f PG feed back
Number o eed bac
E pulses (0~65535) 0 R | U6
Number of PG2 pulse
F commands (0~65535) 0 R | U6
10 |power output (X.XXXKWH) 0 R | U16
2022H| 0 |Reserved 0 R | U16
1 |Display output current 0 R | U16
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- Factory .
Index |Sub Definition Setting R/W | Size Note
2 |Display counter value 0 R | U16
Display actual output
3 lfrequency (XXX.XXHz) 0 R | U16
Display DC-BUS voltage
4 (XXX.XV) 0 R | U16
Display output voltage
5 (XXX XV) 0 R | U16
Display output power angle
6 (XX.X?) 0 R | U6
7 |Display output power in kW 0 R | U16
8 Display actual motor speed 0 R | U6
(rpm)
Display estimate output
9 ltorque (XXX.X%) 0 R | U16
A |Display PG feedback 0 R | U16
Display PID feedback value
B |after enabling PID function 0 R | U16
in % (To 2 decimal places)
Display signal of AVl analog
input terminal, 0-10V R 16
C corresponds to 0-100% (To 2 0 U
decimal places)
Display signal of ACI analog
input terminal,
D 4-v20mA/0-10V 0 R | U16
corresponds to 0-100% (To 2
decimal places)
Display signal of AUl analog
input terminal, -10V~10V R 1
E corresponds to -100~100% 0 ute
(To 2 decimal places)
Display the IGBT
F |temperature of drive power 0 R | U16
module in °C
Display the temperature of
10 capacitance in °C 0 R | U6
The status of digital input
11| (ON/OFF), refer to Pr.o2-12|  © R | U6
The status of digital output
12 | (ON/OFF), refer to Pr.02-18 | © R | U16
Display the multi-step
13 speed that is executing 0 R | U6
The corresponding CPU pin
14 status of digital input 0 R | U6
The corresponding CPU pin
15 status of digital output 0 R | U6
Number of actual motor
revolution (PG1 of PG
card). it will start from 9
16 |when the actual operation 0 R | U16
direction is changed or
keypad display at stop is 0.
Max. is 65535
Pulse input frequency (PG2
17 ot PG card) 0 R | U6
Pulse input position (PG
18 |card PG2), maximum 0 R | U16
setting is 65535.
Position command tracing
19 error 0 R | U16
1A Display times of counter 0 R | Ui

overload (0.00~100.00%)
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_— Factory .
Index |Sub Definition Setting R/W | Size Note
1B |Display GFF in % 0 R | U16
Display DCbus voltage
1C ripples (Unit: Vdc) 0 R U6
1D Display PLC register D1043 0 R | U6
data
Display Pole of Permanent
1E Magnet Motor 0 R U6
User page displays the
1F value in physical measure 0 R U6
20 |Output Value of Pr.00-05 0 R | U16
Number of motor turns
21 when drive operates 0 R u16
22 |Operation position of motor 0 R | U16
23 |Fan speed of the drive 0 R | U16
Control mode of the drive 0:
24 speed mode 1: torque mode 0 R | U6
o5 (Cj)grner frequency of the 0 R | U6
rive

CANopen Remote IO mapping

Index Sub R/W Definition
2026H 01h R Each bit corresponds to the different input terminals
02h R Each bit corresponds to the different input terminals
03h~40h R Reserved
41h RW Each bit corresponds to the different output terminals
42h~60h R Reserved
61h R AVI (%)
62h R ACI (%)
63h R AUI (%)
64h~A0h R Reserved
A1h RW AFM1 (%)
A2h RW AFM2 (%)

Delta Standard Mode (New definition)

Index

subR/W

Descriptions

Size

bit |Definition/Priority

Speed Mode

Position Mode

Home Mode

Torque Mode

00h| R

us

2060h01 h

RwW

0 Ack 4

0:fcmd =0
1:fcmd = Fset(Fpid)

Pulse 1: Position
control

Pulse 1: Return to
home

1 Dir 4

0: FWD run
command
1: REV run
command

3 Halt
uite

0: drive run till target
speed is attained

1: drive stop by
declaration setting

4 Hold

0: drive run till target
speed is attained

1: frequency

stop at current
frequency

5 JOG

0:JOG OFF
Pulse 1:JOG RUN

6 QStop

Quick Stop
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Descriptions
Index subR/W|Size Speed Mode | Position Mode | Home Mode | Torque Mode
bit DefinitionPriority
7 Power 0:Power OFF 0:Power OFF 0:Power OFF 0:Power OFF
1:Power ON 1:Power ON 1:Power ON 1:Power ON
Multi-step . "
Cmd Multi-step position
14~8 SW freguep ey switchingp P
switching
15 Pulse 1: Fault code Pulse 1: Fault Pulse 1: Fault code |[Pulse 1: Fault
cleared code cleared cleared code cleared
02h|RW|U16
Speed command
03h/RW\U16 (unsigned decimal)
04h|RW|U16
05h|RW|S32 Position command
06h|RW
Torque command
07h RW|U16 (signed decimal)
Speed limit
08h|RW) U16 (unsigned decimal)
0 Arrive Frequency attained |[Position attained  |Homing complete  [Torque attained
1 Dir 0: Motor FWD run ~ 0: Motor FWD run  0: Motor FWD run  |0: Motor FWD run
1: Motor REVrun  [1: Motor REV run  [1: Motor REV run  |1: Motor REV run
2 Warn Warning Warning Warning Warning
01h| R |U16| 3 Error Error detected Error detected Error detected Error detected
4
5 JOG JOG JOG JOG JOG
6 QStop Quick stop Quick stop Quick stop Quick stop
2061h 7 | Power On Switch ON Switch ON Switch ON Switch ON
15~8
02h| R
03h R U6 Actual output Actual output Actual output Actual output
frequency frequency frequency frequency
04h| R
Actual position Actual position Actual position Actual position
05h| R |S32 (absolute) (absolute) (absolute) (absolute)
06h| R
07h| R |S16 Actual torque Actual torque Actual torque Actual torque
DS402 Standard
- Factory , _PDO
Index |Sub Definition R/W | Size |Unit Mode Note
Setting Map
0: No action
6007h | 0 |Abort connection option code 2 RW | S16 Yes 2: Disable Voltage,
3: quick stop
603Fh | 0 |Error code 0 RO |U16 Yes
6040h | 0 |Control word 0 RW |U16 Yes
6041h | 0 |Status word 0 RO |U16 Yes
6042h | 0 |vl target velocity 0 RW | S16 |[rpm| Yes | vl
6043h | 0 |vl velocity demand 0 RO | S16 [rpm| Yes | vl
6044h | 0 |vl control effort 0 RO | S16 [rpm| Yes | vl
604Fh | 0 |vl ramp function time 10000 | RW | U32 |[1ms| Yes | vl |Unit must be: 100ms, and
6050h | 0 |vl slow down time 10000 | RW |U32 |[1ms| Yes | vl |check if the setting is set to
6051h | 0 |vl quick stop time 1000 | RW |U32 |[ims|Yes| vl |O.
0 : disable drive function
1 :slow down on slow down
605Ah | 0 |Quick stop option code 2 RW | S16 No ramp
2: slow down on quick stop
ramp
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o Factory . . 'PDO
Index |Sub Definition _ R/W | Size | Unit M Mode Note
Setting ap
5 slow down on slow down
ramp and stay in QUICK
STOP
6 slow down on quick stop
ramp and stay in QUICK
STOP
Disabl i i 0: Disable drive function
ISablé operation option 1: Slow down with slow
605Ch | 0 code 1 RW | S16 No down ramp; disable of the
drive function
1: Profile Position Mode
. 2: Velocity Mode
6060h | 0 |Mode of operation 2 RW | S8 Yes 4: Torque Profile Mode
6: Homing Mode
6061h | 0 |Mode of operation display 2 RO | S8 Yes Same as above
6064h | 0 |pp Position actual value 0 RO | S32 Yes | pp
6071h | 0 |tq Target torque 0 RW | S16 [0.1%| Yes | tq |Valid unit: 1%
6072h | 0 |tg Max torque 150 RW |U16 [0.1%| No | tq |Valid unit: 1%
6075h | 0 |tg Motor rated current 0 RO |U32 |mA| No | tq
6077h | 0 [tgtorque actual value 0 RO | S16 (0.1%| Yes | tq
6078h | 0 [tg current actual value 0 RO | S16 (0.1%| Yes | tq
6079h | 0 |tg DC link circuit voltage 0 RO |U32 |mV|Yes| ftq
607Ah | 0 |pp Target position 0 RW |S32| 1 |Yes| pp
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15.5 CANopen Fault Code

CANopen
: . CANopen fault
Display Fault code Description fault code | register
(bit 0~7)
Fault
ocA 0001H |Over-current during acceleration 2213 H 1
Oc at accel
Fault
ocd 0002H |Over-current during deceleration 2213 H 1
Oc at decel
Fault Over-current during steady status
ocn 0003H _ 2214H 1
operation
Oc at normal SPD
Ground fault. When (one of) the output
HAND terminal(s) is grounded, short circuit
Fault . o
— 0004H current is more than 50% of AC motor 2240H ]
drive rated current.
Ground fault NOTE: The short circuit protection is provided for
AC motor drive protection, not for protection of the
user.
Fault . Short-circuit is detected between upper
oce 0005H |bridge and lower bridge of the 2250H 1
Short Circuit IGBT module.
Fault Over-current at stop. Hardware failure in
ocS 0006H _ 2314H 1
current detection
Oc at stop
Fault Over-current during acceleration.
ovA 0007H _ . . 3210H 2
Hardware failure in current detection
Ov at accel
Fault Over-current during deceleration.
ovd 0008H L , 3210H 2
Hardware failure in current detection.
Ov at decel
Fault Over-current during steady speed.
ovn 0009H _ _ . 3210H 2
Hardware failure in current detection.
Ov at normal SPD
Fault Over-voltage at stop. Hardware failure in
ovS 000AH _ 3210H 2
current detection
Ov at stop
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CANopen
. . CANopen fault
Display Fault code Description fault code | register
(bit 0~7)

DC BUS voltage is less than Pr.06.00

000BH . i 3220H 2
during acceleration.
DC BUS voltage is less than Pr.06.00

000CH . , 3220H 2
during deceleration.
DC BUS voltage is less than Pr.06.00 in

000DH 3220H 2
constant speed.
DC BUS voltage is less than Pr.06-00 at

000EH 3220H 2
stop

- 000FH |Phase Loss Protection 3130H 2

IGBT overheat
IGBT temperature exceeds protection

0010H |level. 4310H 3
1~15HP: 90°C
20~100HP: 100°C
Heat sink overheat

0011H . 4310H 3
Heat sink temperature exceeds 900C
Temperature detection circuit error

0012H ((IGBT) FFOOH 3
IGBT NTC
Temperature detection circuit error

0013H |(capacity module) FFO1H 3
CAP NTC
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CANopen
CANopen fault

Display Fault code Description fault code | register
(bit 0~7)
Overload. The AC motor drive detects
excessive drive output current.
0015H NOTE: The AC motor drive can withstand up to 2310H 1
150% of the rated current for a maximum of 60
seconds.
0016H |Electronics thermal relay 1 protection 2310H 1
0017H |Electronics thermal relay 2 protection 2310H 1

These two fault codes will be displayed
001AH \when output current exceeds the 8311H 3
over-torque detection level (Pr.06.07 or

Pr.06.10) and exceeds over-torque
001BH |detection (Pr.06.08 or Pr.06.11) anditis | g311H 3
set 2 or 4 in Pr.06-06 or Pr.06-09.

001CH |Low current 8321H 1

Internal EEPROM can not be

001EH orogrammed. 5530H 5
001FH |Internal EEPROM can not be read. 5530H 5
0021H |U-phase error FFO4H 1
0022H |V-phase error FFO5H 1
0023H |W-phase error FFO6H 1
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CANopen

Display Fault code Description gﬁﬁlgggg , ef gailéltter

(bit 0~7)
- 0024H cc (current clamp) hardware error FFO7H 5
- 0025H |oc hardware error FFO8H 5
- 0026H ov hardware error FFO9H 5
- 0027H GFF hardware error FFOAH 5
- 0028H Auto tuning error FF21H 1
- 0029H |PID loss (ACI) FF22H 7
- 002AH |PG feedback error 7301H 7
- 002BH PG feedback loss 7301H 7
- 002BH |PG feedback stall 7301H 7
- 002CH PG slip error 7301H 7
- 0030H |ACl loss FF25H 1
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CANopen
CANopen fault
fault code | register
(bit 0~7)

Display Fault code Description

External Fault

When input EF (N.O.) on external
0031H o 9000H 5
terminal is closed to GND, AC motor

drive stops output U, V, and W.

Emergency stop

When the multi-function input terminals
0032H MI1 to MI6 are set to emergency stop, 9000H 5
the AC motor drive stops output U, V, W

and the motor coasts to stop.

External Base Block

When the external input terminals MI1 to
0033H ) 9000H 5
MI16 are set as bb and active, the AC

motor drive output will be turned off

Password will be locked if three fault
0034H FF26H 5
passwords are entered

0035H |Software error 6100H 5
0036H |lllegal function code 7500H 4
0037H |lllegal data address (00H to 254H) 7500H 4
0038H |lllegal data value 7500H 4
0039H Data is written to read-only address 7500H 4
003AH |Modbus transmission timeout. 7500H 5

15-31




Chapter 15 CANopen Overview

CANopen
. . CANopen fault
Display Fault code Description fault code | register
(bit 0~7)
- 003BH |Keypad transmission timeout. 7500H 4
- 003CH |Brake resistor fault 7110H 4
- 003DH |Motor Y-A switch error 3330H 2
- 003EH |Energy regeneration when decelerating FF27H 2
Over slip error. Slip exceeds Pr.05.26
003FH |limit and slip duration exceeds Pr.05.27 FF28H 7
setting.
- 0041H PG Card Error FF29H 5
- 0042H |over current caused by unknown reason | 2310H 1
- 0043H |over voltage caused by unknown reason| 3210H 2
- 0049H | external safety emergency stop FF2AH 5
- 0052H U phase output phase loss 2331H 2
- 0053H | V phase output phase loss 2332H 2
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CANopen

Display Fault code Description fiﬁﬁlgggg ; efgaigltter

(bit 0~7)
- 0054H | W phase output phase loss 2333H 2
- 004FH |A phase short FF2BH 1
- 0050H |B phase short FF2CH 1
- 0051H | C phase short FF2DH 1
- 0065H | Guarding time-out 1 8130H 4
- 0066H |Heartbeat time-out 8130H 4
- 0067H |CAN synchrony error 8700H 4
- 0068H |CAN bus off 8140H 4
- 0069H |Can index exceed 8110H 4
- 006AH |CAN address error 0x8100 4
- 006BH |CAN frame fail 0x8100 4
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15.6 CANopen LED Function

There are two CANopen flash signs: RUN and ERR.

RUN LED:
LED status Condition CANopen State
OFF Initial
Blinkin | Pre-Operation
9 ON 200 | 2000 —L P
T ms | ms
OFF
Single flash _ Stopped
d ON 200 200 100 h PP
Cms | oms | NE "
OFF
ON Operation
ERR LED:
LED status Condition/ State
OFF No Error

Single |One Message fail

flash
OM 200 70T 100
ms | oms IE

OFF

F 3
b

Double |Guarding fail or heartbeat fail
flash

ONT30m ] 200 200 100
Tms | ms | mso ms

L

&

OFF

Triple flash |SYNC fail

ONT300] 200 200 200 [700] 100 i
TmsTms Tms | ms | ms m s

T

OFF

ON Bus off
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16-1 PLC Summary

16-1-1 Introduction

The commands provided by the CH2000's built-in PLC functions, including the ladder diagram editing
tool WPLSoft, as well as the usage of basic commands and applications commands, chiefly retain
the operating methods of Delta's PLC DVP series.

16-1-2 WPLSoft ladder diagram editing tool

WPLSoft is Delta's program editing software for the DVP and CH2000 programmable controllers in
the Windows operating system environment. Apart from general PLC program design general
Windows editing functions (such as cut, paste, copy, multiple windows, etc.), WPLSoft also provides
many Chinese/English annotation editing and other convenience functions (such as registry editing,
settings, file reading, saving, and contact graphic monitoring and settings, etc.).

The following basic requirements that need to install WPLSoft editing software:

Item System requirements
Operating system | Windows 95/98/2000/NT/ME/XP
CPU At least Pentium 90
Memory At least 16MB (we recommend at least 32MB)
_ Hard drive capacity: at least 100MB free space
Hard drive . _ o _ .
One optical drive (for use in installing this software)
Disol Resolution: 640x480, at least 16 colors; it is recommended that the screen
ispla
pay area be set at 800x600 pixels
Mouse Ordinary mouse or Windows-compatible device
Printer Printer with a Windows driver program
RS-485 port Must have at least an RS-485 port to link to the PLC
Suitable PLC _ _
Delta's full DVP-PLC series, VFD-CH2000 series
models
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16-2 Notes before PLC use

1. The PLC has a preset communications format of 7,N,2,9600, with node 2; the PLC node can be
changed in parameter 09-35, but this address may not be the same as the converter's address
setting of 09-00.

2. The CH2000 provides 2 communications serial ports that can be used to download PLC
programs (see figure below). Channel 1 has a fixed communications format of 19200,8,N,2
RTU.

=

i E » Channel 1
5 » O O
" e R il Channel 2
@ =
il i
il

=

DODDOOCOCTO IO

8<1  Modbus RS-485

Pin 1~2, 7, 8: Reserved
Pin 3, 6:GND

(L) pinase-

RS-485 Pin 5:SG+

3. The client can simultaneously access data from the converter and internal PLC, which is
performed through identification of the node. For instance, if the converter node is 1 and the
internal PLC node is 2, then the client command will be
01 (node) 03 (read) 0400 (address) 0001 (1 data item), indicating that it must read the data in
converter parameter 04-00
02 (node) 03 (read) 0400 (address) 0001 (1 data item), indicating that it must read the data in
internal PLC X0
The PLC program will be disabled when uploading/downloading programs.

5. Please note when using WPR commands to write in parameters, values may be modified up to
a maximum of 10° times, otherwise a memory write error will occur. The calculation of
modifications is based on whether the entered value has been changed. If the entered value is
left unchanged, the modifications will not increase afterwards. But if the entered value is
different from before, the number of modifications will increase by one.
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6.

11.

12.

13.

14.

When parameter 00-04 is set as 28, the displayed value will be the value of PLC register D1043
(see figure below):

Digital Keypad KPC-CCO01 Digital Keypad KPC-CEO1
Can display 0~65535 0~9999

When more than 9999

In the PLC Run and PLC Stop mode, the content 9 and 10 of parameter 00-02 cannot be set
and cannot be reset to the default value.

The PLC can be reset to the default value when parameter 00-02 is set as 6.

The corresponding MI function will be disabled when the PLC writes to input contact X.

. When the PLC controls converter operation, control commands will be entirely controlled by the

PLC and will not be affected by the setting of parameter 00-21.

When the PLC controls converter frequency commands (FREQ commands), frequency
commands will be entirely controlled by the PLC, and will not be affected by the setting of
parameter 00-20 or the Hand ON/OFF configuration.

When the PLC controls converter frequency (TORQ commands), torque commands will be
entirely controlled by the PLC, and will not be affected by the setting of parameter 11-33 or the
Hand ON/OFF configuration.

When the PLC controls converter frequency (POS commands), position commands will be
entirely controlled by the PLC, and will not be affected by the setting of parameter 11-40 or the
Hand ON/OFF configuration.

When the PLC controls converter operation, if the keypad Stop setting is valid, this will trigger
an FStP error and cause stoppage.
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16-3 Turn on

16-3-1 Connect to PC

Start operation of PLC functions in accordance with the following four steps

1.

After pressing the Menu key and selecting [4: PLC| on the KPC-CCO1 digital keypad, press
the Enter key (see figure below).

Press ¥
2 times

>

choose option 3. PLC

Press@

Press ¥ again

JEmNOTE|

If the optional KPC-CEO01 digital keypad is used, employ the following method:

Switch to the main PLC2 screen: After powering up the drivers, press the key on the KPC-CEO1 once to
[
switch to the function screen, which will then display "PrSET." After using the ~ — up or down button to switch to the

"PLC" screen, and then press to enter PLC function settings. Afterwards, press the Up key to switch to

"PLC2," and then press . The screen will now display "PLSn" and flash, indicating that the internal PLC
currently has no program, and this error message can be ignored. If the PLC has an editing program, the screen will
display "End," and will jump back to "PLC2" after 1 to 2 seconds. When no program has been downloaded to the
drivers, the program can continue to run even if a PLC warning message appears.

Disable PLC RUN PLC STOP
Wiring: Connect the driver's RJ-45 communications interface to a PC via the RS485

CH2000
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3.

PLC function usage

B PLC functions are as shown in the figure on the left; select
item 2 and implement PLC functions.

1: No function (Disable)

2: Enable PLC (PLC Run)

3: Stop PLC functions (PLC Stop)

Optional product: PLC function display PLC 0 : Do not implement PLC functions
method on KPC-CEO01 digital keypad PLC 1 : Initiate PLC Run

PLC 2 : Initiate PLC Stop

B When the external multifunctional input terminals (MI1 to MI8) are in PLC Mode select bit0
(51) or PLC Mode select bit1 (52), and the terminal contact is closed or open, it will
compulsorily switch to the PLC mode, and keypad switching will be ineffective.
Corresponding actions are as follows:

B KPC_CPCL(% ”EJOS?r?g <5e-GEsT| PLC Mode select bit1(52) | PLG Mode select bito (51)
Disable PLC O OFF OFF
PLC Run PLC 1 OFF ON
PLC Stop PLC 2 ON OFF
Maintain previous|Maintain previous ON ON
state state
Use of KPC-CEO01 digital keypad to implement PLC functions
@  When the PLC screen switches to the PLC1 screen, this will trigger one PLC action,
and the PLC program start/stop can be controlled by communications via the WPL.
@  When the PLC screen switches to the PLC2 screen, this will trigger one PLC stop, and
the PLC program start/stop can be controlled by communications via the WPL.
@ The external terminal control method is the same as shown in the table above.

JEmMNOTE|

B When input/output terminals (FWD REV MI1 to MI8 MI10 to 15, Relay1, Relay2 RY10 to RY15, MO1 to MO2
MO10 to MO11,) are included in the PLC program, these input/output terminals will only be used by the PLC. As
an example, when the PLC program controls YO during PLC operation (PLC1 or PLC2), the corresponding
output terminal relay(RA/RB/RC) will operate in accordance with the program. At this time, the multifunctional
input/output terminal setting will be ineffective. Because these terminal functions are already being used by the
PLC, the DI DO AO in use by the PLC can be determined by looking at parameter 02-52, 02-53, and 03-30.

B When the PLC's procedures use special register D1040, the corresponding AO contact AFM1 will be occupied,
and AFM2 corresponding to special register D1045 will have the same situation.

B Parameter 03-30 monitors the state of action of the PLC function analog output terminal; BitO corresponds to the

AFMT1 action state, and Bit1 corresponds to the AFM2 action state.
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16-3-2 I/0O device explanation

Input devices:

Chapter 16 PLC Function Applications

Serial] X0 [ X1 [ X2 [ X3 [ X4 [ X5 [ X6 | X7 [ X10 [ X11 [ X12 [ X13 [ X14 [ X15 | X16 | X17
No.
1 [FWD[REV | MH [ M2 | MI3B [ MI4 | MI5 | MI6 | MI7 | MI8
2 MI10 [ MI11 [ M2 [MI13 [ MI14 | MI15
3 MI10 [ MI11 [ MIH2 [ MI13
1: Control I/O |
2: Expansion card EMC-D611A (D1022=4)
3: Expansion card EMC-D42A (D1022=5)
Output devices:
Serall yo | v1 [ v [ va | va | Ys | Ye | Y7 |Y10|Yi1|Yi2| Y13 | Y4 | Yi5 | Yi6 | Y17
1 | RY1[RY2 MO1 [ MO2
2 MO10[MO11
3 RY10[RY11|RY12|RY13|RY14|RY15
1: Control I/O |

2: Expansion card EMC-D42A (D1022=5)
3: Expansion card EMC-R6AA (D1022=6)

16-3-3 Installation WPLSoft

See Delta's website for WPLSoft editing software:
http://www.delta.com.tw/industrialautomation/download.

16-3-4 Program writing

After completing installation, the WPLSoft program will be installed in the designated subfolder

"C:\Program Files\Delta Industrial Automation\WPLSoft x.xx." The editing software can now be run

by clicking on the WPL icon using the mouse.

_t.s‘oftw

= n:ﬂbm
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the first time, before "New file" has been used, only the "File (F),

"Options (O)," and "Help (H)" columns will appear on the function toolbar.

The WPL editing window will appear after 3 seconds (see figure below). When running WPLSoft for
Communications (C)," View (V),"

S5 woL Editor - ——
Y
File Edit Compiler View Communication | Options Wizl Winiow Help
D& 1@ @] || @ I
0eDLk 2E0 &=
Hx
E|---‘|:[’§ Communication Setting
v R8232
= @Eﬁhamet

4 DVPENO1-SL

After running WPLSoft for the second time, the last file edited will open and be displayed in the

£ Dyl Tiesl] - Delta WPLIsN

editing window. The following figure provides an explanation of the WPLSoft editing software window
Title Bar —=

Menu Bar —s : Be b Cogle Cogoen fuck Dow (memsomss | (e Wioed Tbew Bp
ls28
BE
Toolbar —» BT

-
gdRESS

A g =
iR iR

AL L

oy
= M2
BT | wT

v
i

» Instruction editing area
=3
) Bieme
Working o
usal Ladder editing area
Status row—s : [ 0 TTELEN0 (LC b v -
Click on the B icon on the toolbar in the upper left part of the screen: opens new file (Ctrl+N)
File =
e
Qe EElc
New (Ctri+IN)
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You can also use "File (F)"=> New file (N) (Ctrl+N)

The "Device settings" window will appear after clicking. You can now enter the project title and

filename, and select the device and communication settings to be used
Select a PLC Madel

Program Title

ITest

Select

ommunicatid

RS232 (COM

VFD-C2000/CH2000/C |

|

[

TPTOP/TPTOG

Cancel | |

Communications settings: Perform settings in

Cormmunication Setting

accordance with the desired communications method

Parity
Stop Bits
Baud Rate

—Connection Setup

Type |rs232 -]
—Communication Setting

GDM PUI‘t mw e

Data Length | 7 vl " RTU (8 bits)
I I Auto- detec‘tl
Station Address I j ﬂl

~Ethemnet Setting

[T AssignIP

Port

=

12346

—Baud Rate Decided
f* PLC Setting

(" WEPL Setting

by

Times of Auto-retry

—Setup Responding Time

Time Interval of Auto-retry (sec.)

s
F o

OK

Cancel
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Press Confirm after completing settings and begin program editing. There are two program editing
methods; you can choose whether to perform editing in the command mode or the ladder diagram
mode.

& DupO[Test] - Delta WPLL

Fil+ Edit Compilr Comments Seach View Communication | Options Wizard Window Help

)

DN @EB| | FZ|i|®@aale ! 1
BECTevBEBESS E FO0QBRK & =
RyType W B W W - B TRIb b
ﬁﬂﬂ [l Instruction List Mode (=} 5
oo S| e - | 1
v RS2
000001 NOP
=-EP Ethemet
4 DVPENO1-SL 000002 ‘.ﬁ"frm
1 IFD9s0s 000003 || .55 Ladder Diagram Made I =1 59
1 toosr 000004 =
- pc 000005
4 DVPFENDL 000006
& DireetLink 000007
< USB 000008
D Ethemet 000009
000010
000011
000012
«
« | H
Overwite Row: 0, Col: 1 0100005teps || 'VED-C2000:CH2000/CT2000 (PLC Station Address: 1)

In ladder diagram mode, you can perform program editing using the buttons on the function icon row

54 DvpClTest] - Dehe WPLSGR W
Emwt«omcmm:mnw gmmmlgptmv-w_muﬂp

DesEE| o glil@a<|o r

BE I 2RBENI iR 0008Y

© Relay Type B'ﬁ‘ ?:' w BHaAmM®| W& be n-u :

IF

Fil Edit Compilr Comments Seach View Communication | Options Wizard Window Help

Dx@Eale | glil@aale 1
BErewBEYS B 00 gEB Y &
CReayTypo 4k I B LW R E S e TS| i b ke A

212 | B Ladder Diagram Mode: =13

B Smr;:ul;;cahnn Setting W‘ -
=-ED Ethemet :‘ |
4 DVPENOLSL
- | TFD9506
- 1 TFD9507
i rLC
4 DVPFENDL
(-8 DirectLink
< USB
£D Ethemet

I

Overwrite Row: 0, Col: 1 0/10000 Steps D 'VED-C2000/CH2000/CT2000 (PLC Station Address: 1)

Basic Operation
Example: Input the ladder diagram in the following figure

wno

I (1] )]
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Mouse operation and keyboard function key (F1 to F12) operation
1. The following screen will appear after a new file has been established:

= DwpD - Delta WP Soft
File Edil Compiler Copmends Search Wew  Commonicstion  Options Wizand  Wmndow  Help

e mE @ F iR (8 9@
HEREHTESESS B D90 DTH Y & 2aQ i ae; =
RuyTie MPTH MR ERBEHGEASA TR Fhidtadl D& 45 i = [ E= M@

tructien List Mode
* Ladder DMagram Mode

b
| ¥

Cryeramite Bowes 0, Col: | 1 58T Sreps || S82

nd

-
9

2. Use the mouse to click on the always-open switch icon or press the function key F1:

%7 Dwp0 - Delta WPLSoft - [Ladder Diagram Mode]

EE File Bdit Comgpiler Comsesnte Sewch Vew Commomeation Oplions Wizand  Window  Help - -
B W) F(v R Q9 @
B E @ o @ 32 E & E L TR T R EamE e i
Falap Trpe SN EHMNEREEREHEAAE | FRSbEENDAEAdS R = M 5= m
Hormally Ogen, Conbast & | -
|

£ >

Creprwrite Bow: 0, Col: 1 3138TS Stepe L S43

3. After the name of the input device and the comment dialog box have appeared, the device name
(such as "M"), device number (such as "10"), and input comments (such as "auxiliary contact")
can be selected; press the Confirm button when finished.

Taput Device [netraction

4F  Constantly opensd contact

Dievies Hame fl"-'l x ':"“_I
Dievice Humber |10 ill Cancel
Intemal Reluy

Range  MD-MA095

Camanent []:nl-::m.l Relay
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L2
4. Click on the output coil icon F7 or press function key F7. After the name of the input device and

the comment dialog box have appeared, the device name (such as "Y"), device number (such as
"0"), and input comments (such as "output coil") can be selected; press the Confirm button when

finished.
5'.?uvpu - Delta WPLSoft - [Ladder Diagram Mode] E
BB File Edit Compier Comesmts Seawch View Commumicstion Options Winad Window Help R
LleEBE @ s ML SRS
BERLszES I EEE=ZO0OQEER R &Y 2 af R = e
Falay Typs M AERERNGR TR T aADAEAS i & [ &= m
(El] : : o
Input Device Instruction
_| I_ {} Chutpat cod
Dovice Hame  |¥ T CIE !
Dievice Humber ﬁ ﬁ Cancel j
Catgiut Relay
Range ¥I-V377
Coatianetit. }t:uutputhq -]
w
< >
Cheerwale Fowe: 0, Col 2 315871 Steps m 543

5. Click on application command icon E or press function key F6. Click on "All application

commands" in the function classification field, and click on the End command in the application
command pull-down menu, or use the keyboard to key in "End" in that field, and press the confirm

button.
% ; Dwp0 - Delta WPLSoft - [Ladder Diagram Moda] ?
EE;EH; EBdit Comgier Copgerente  Search Wew Commonicstion Options Wizand  Window  Help =8
Des@BE @ o BEETL SI-SW |
( REM S BRI S0 EEEOONRE Y T T LZQQA: s
- Felay Type -l Application Instructions m
Mo [} Applicstion Instouetions A
_| |_ —
Instruchon Type |A]1App1u:a‘|iun[n:l‘.ru:hnn: _;! QK I
AF] Humber = | Application Instriction |m vi Cancel
E:pim,d:im h:&og:m end m
b
€| x|
Creenamife freror—Tr=oTT ST T - Sa2
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6. Click on the o icon, which will compile the edited ladder diagram as a command program.

After compiling, the number of steps will appear on the left side of the busbar.

%1 Dypl - Delta WPLSofL - [Ladder Diagram Mode]

EEIJ.& Edit Compiler Commente Search View Commowication Options Wizard Window Help =
DeEBEB @ F 3% |9 8 @
" BREBEPED N S B OOHS x(& Eo@Ea: i
Rl HWHEABRBERUGSATE EA AR LS it = [ k= &
0 [} £
___4 |
I
2
15871
Compiling is complste!
6]
< ¥
o — - 315872 Steps . 5432

16-3-5 Program download

After inputting a program using WPLSoft, select compile st After completing compilation, select

the £ to download a program. WPLSoft will perform program download with the online PLC in the

communications format specified in communications settings.
16-3-6 Program monitoring

While confirming that the PLC is in the Run mode, after downloading a program, click on < in the

communications menu and select start ladder diagram control (see figure below)
1000

L,

RAT Tl T2 ‘
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16-4 Basic principles of PLC ladder diagrams

16-4-1 Schematic diagram of PLC ladder diagram program scanning

i

Read input state from outside

X0 X1
start o4 F——#— o
Output results are

calculated on the basis of _Y|(|)_

the ladder diagram

MO X3 X10
configuration — — |—® Repeated

(internal devices will have : implementation

real-time output :
before results are sent to X2 M5

. ——
an external output point)

END

U

Send the result to the output point

|_I

16-4-2 Introduction to ladder diagrams

Ladder diagrams comprise a graphic language widely applied in automatic control, and employs
common electrical control circuit symbols. After a ladder diagram editor has been used to create a
ladder pattern, PLC program designed is completed. The use of a graphic format to control
processes is very intuitive, and is readily accepted by personnel who are familiar with electrical
control circuit technology. Many of the basic symbols and actions in a ladder diagram comprise
commonly-seen electrical devices in conventional automatic control power distribution panels, such
as buttons, switches, relays, timers, and counters.

Internal PLC devices: The types and quantities of internal PLC devices vary in different brands of
products. Although these internal devices use the same names as conventional electrical control
circuit elements such as relays, coils, and contacts, a PLC does not actually contain these physical
devices, and they instead correspond to basic elements in the PLC's internal memory (bits). For
instance, if a bit is 1, this may indicate that a coil is electrified, and if that bit is 0, it will indicate that
the coil is not electrified. An NO contact (Normal Open, or contact a) can be used to directly read the
value of the corresponding bit, and an NC contact (Normal Close, or contact b) can be used to obtain
the inverse of the bit's value. Multiple relays occupy multiple bits, and 8 bits comprise one byte; two
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bytes comprise one word, and two words comprise a double word. When multiple relays are

processing at the same time (such as addition/subtraction or displacement, etc.), a byte, word, or

double word can be used. Furthermore, a PLC contains two types of internal devices: a timer and a

counter. It not only has a coil, but can count time and numerical values. Because of this, when it is

necessary to process some numerical values, these values are usually in the form of bytes, words, or

double words.

The various internal devices in a PLC all account for a certain quantity of storage units in the PLC's

storage area. When these devices are used, the content of the corresponding storage area is red in

the form of bits, bytes, or words.

Introduction to the basic internal devices in a PLC

Device type

Description of Function

Input Relay

An input relay constitutes the basic unit of storage in a PLC's internal memory
corresponding to an external input point (which serves as a terminal connecting
with an external input switch and receiving external input signals). It is driven by
external input signals, to which it assigns values of 0 or 1. A program design
method cannot change the input relay status, and therefore cannot rewrite the
corresponding basic units of an input relay, and WPLSoft cannot be used to
perform compulsory On/Off actions. A relay's contacts (contacts a and b) can be
used an unlimited number of times. An input relay with no input signal must be left
idle and cannot be used for some other purpose.

M Device indicated as: X0, X1, X7, X10, X11, etc. This device is expressed
with the symbol "X," and a device's order is indicated with an octal number.
Input point numbers are indicated in the main computer and in expansion
devices.

Output Relay

An output relay constitutes the basic unit of storage in a PLC's internal memory
corresponding to an external output point (which connects with an external load).
It may be driven by an input relay contact, a contact on another internal device, or
its own contacts. It uses one NO contact to connect with external loads or other
contacts, and, like input contacts, can use the contact an unlimited number of
times. An output relay with no input signal will be idle, but may be used an internal
relay if needed.

Device indicated as: YO0, Y1, Y7, Y10, Y11, etc. This device is expressed
with the symbol "Y," and a device's order is indicated with an octal number.
Output point numbers are indicated in the main computer and in expansion
devices.

Internal Relay

Internal relays have no direct connection with the outside. These relays are
auxiliary relays inside a PLC. Their function is the same as that of an auxiliary
(central) relay in an electrical control circuit: Each auxiliary relay corresponding to
a basic unit of internal storage; they can be driven by input relay contacts, output
relay contacts, and the contacts of other internal devices. An internal auxiliary
relay's contact can also be used an unlimited number of times. Internal relays
have no outputs to outside, and must output via an output point.

M Device indicated as: M0, M1 to M799, etc. This device is expressed as the
symbol "M," expressed, and its order is expressed as a decimal number.

Counter

A counter is used to perform counting operations. A count setting value (such as
the number of pulses to be counted) must be assigned when a counter is used. A
counter contains a coil, contact, and a counting storage device. When the coll
goes from Off >to On, this indicates that the counter has an input pulse, and one
is added to its count. There are 16 bits that can be employed by the user.

M Device indicated as: C0, C1 to C79, etc. This device is expressed as the
symbol "C," expressed, and its order is expressed as a decimal number.
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Device type Description of Function
A timer is used to complete control of timing. The timer contains a coil, contact,
and a time value register. When the coil is electrified, if the preset time is reached,
the contact will be actuated (contact a will close, contact b will open), and the
timer's fixed value be given by the set value. Timer has a regulated clock cycle
Timer (timing units: 100 ms). As soon as power to the coil is cut off, the contact will no
longer be actuated (contact a will open, contact b will close), and the original
timing value will return to zero.
M Device indicated as: TO, T1 to T159, etc. The device is expressed as the
symbol "T," and its order is expressed as a decimal number.
When a PLC is used to perform various types of sequence control and set time
value and count value control, it most commonly perform data processing and
numerical operations, and data registers are used exclusively for storage of data
_ and various parameters. Each data register contains 16 bits of binary data, which
Data register |means that it can store one word. Two data registers with adjacent numbers can
be used to process double words.
M Device indicated as: DO, D1 to D399, etc. The device is expressed as the
symbol "D," and its order is expressed as a decimal number.
Ladder diagram images and their explanation
Ladder diagram Explanation of commands Command Using Device
structures
— NO switch, contact a LD X~Y~-M-T-~C
—— NC switch, contact b LDI X~ Y-M-T-C
| —1 Series NO AND XY-M-T-C
|| 4 Series NC ANI X~ Y-M-T-C
| | |
H ' Parallel NO OR X~Y-M-T-C
_|
A Parallel NG ORI X~Y-M-T-C
T Positive edge-triggered LDP X Y -M-T-C
switch
i Negative ed_ge-triggered LDF X-Y-M-~T-C
switch
¥ T Positive edge-triggered ANDP X-Y-M-T-C
series
.. l Negative edge-triggered ANDE X-Y-M-T-C
H series
1 "y .
Positive edge-triggered ORP X Y -M-T-C
T parallel
1 . .
Negative edge-triggered ORF X Y -M-T-C
l parallel
:j Block series ANB N/A
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Ladder diagram Explanation of commands Command Using Device
structures
—
Block parallel ORB N/A
— —
— — MPS
}_Ei — Multiple outputs MRD N/A
— MPP
—0O Coil driven output ouT Y M
commands
Some basic
Some basic commands, commands
— applications commands Applications
commands
—— Inverted logic INV N/A

16-4-3 Overview of PLC ladder diagram editing

The program editing method begins from the left busbar and proceeds to the right busbar (the right
busbar is omitted when editing using WPLSoft). Continue to the next row after completing each row;
there is a maximum of 11 contacts on each row. If this is not sufficient, a continuous line will be will be
generated to indicate the continued connection and more devices can be added. A continuous series
of numbers will be generated automatically and identical input points can be used repeatedly. See
figure below:

X0 X1 X2 X3 X4 X5 X6 X7 X10 CO Ci

- > 00000

X11 X12 X13
oooQHI Il Yo

Row Number

The ladder diagram programming method involves scanning from the upper left corner to the lower
right corner. The coils and applications command computing box are handled in the output, and the
ladder diagram is placed on the farthest right. Taking the figure below as an example, we can
gradually analyze the procedural sequence of the ladder diagram. The number in the upper right
corner gives the sequential order.
Explanation of
command
sequence R o 0 ''''''''''''''''''''''''''''''''''''''''' o 0
LD X0
OR MO i
AND X1 o
LD X3
AND Mf a
ORB .
5 LD Y1
AND X4

-|><i
pl
e
%

TMR| TO | K10 |:

A W N
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6 LD TO
AND M3
ORB

7 ANB

8 OUT Y1

TMR TO K10
Explanation of basic structure of ladder diagrams
LD (LDI) command: An LD or LDI command is given at the start of a block.

LD command LD command
/ _||/I_ _\|>| - _‘\
BT ) T {1
Ak 1 l
______ J |
N _I I_ - J'
AND Block OR Block

LDP and LDF have this command structure, but there are differences in their action state. LDP, LDF
only act at the rising or falling edge of a conducting contact. (see figure below):

Rising-edge Falling-edge
X0 — X0 —
—t Time — Time
OFF ON OFF OFF ON OFF

AND (ANI) command: A series configuration in which a single device is connected with one device
or a block.

AND command AND command
— =l

ANDP, ANDF also have structures like this, but their action occurs at the rising and falling edge.

OR (ORI) command: A single device is connected with one device or a block.

T
safran Evﬂ

ORcommand ORcommand OR command

ORP, ORF also have identical structures, but their action occurs at the rising and falling edge.

ANB command: A configuration in which one block is in series with one device or block.
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In the case of ANB and ORB operations, if a number of blocks are connected, they should be
combined to form a block or network from the top down or from left to right.

MPS, MRD, MPP commands: Branching point memory for multiple outputs, enabling multiple,
different outputs. The MPS command begins at a branching point, where the so-called branching
point refers to the intersection of horizontal and vertical lines. We have to rely on the contact status
along a single vertical line to determine whether the next contact can give a memory command.
While each contact is basically able to give memory commands, in view of convenience and the
PLC's capacity restrictions, this can be omitted from some places when converting a ladder diagram.
The structure of the ladder diagram can be used to judge what kinds of contact memory commands
are used.

MPS can be distinguished by use of the "1 symbol; this command can be used consecutively for up
to 8 times. The MRD command is read from branching point memory; because logic states along any
one vertical line must be the same, in order to continue analysis of other ladder diagrams, the original
contact status must be read.

MRD can be distinguished by use of the " |- symbol. The MPP command is read from the starting
state of the uppermost branching point, and it is read from the stack (pop); because it is the final
command along a vertical line, it indicates that the state of the vertical line can be concluded.

MPP can be distinguished by use of the "L" symbol. Although there should basically be no errors
when using the foregoing analytical approach, the compiling program may sometimes omit identical
state output, as shown in the following figure:
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L e

MRD

A~ AN~ AN~~~

MPP

@
—
~

16-4-4 Commonly-used basic program design examples

Start, stop, and protection
Some applications may require a brief close or brief break using the buttons to start and stop

equipment. A protective circuit must therefore be designed to maintain continued operation in these
situations; this protective circuit may employ one of the following methods:

Example 1: Priority stop protective circuit
When the start NO contact X1=0n, and the stop NC contact X2=0ff, Y1=0n; if X2=0n at
this time, coil Y1 will no longer be electrified, and this is therefore referred to as priority stop.

Y1 X2

/ o

STOP

l
[
i
|

START

Example 2: Priority start protective circuit
When start NO contact X1=0n, and the stop NC contact X2=Off, Y1=0n, and coil Y1 will be
electrified and protected. At this time, if X2=0n, coil Y1 will still protect the contact and
continue to be electrified, and this is therefore priority start.

X1 X2

| | \

[ —/ Qx>
START STOP

'l

N

Example 3: Setting (SET) and reset (RST) command protective circuit
The following figure shows a protective circuit composed of RST and SET commands.
Priority stop occurs when the RST command is placed after the SET command. Because the
PLC executes programs from the top down, at the end of the program, the state of Y1 will
indicate whether coil Y1 is electrified. When X1 and X2 are both actuated, Y1 will lose power,
and this is therefore priority stop.
Priority start occurs when the SET command is placed after the RST command. When X1
and X2 are both actuated, Y1 will be electrified, and this is therefore priority start.
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Top priority of stop Top priority of start
X1 X2
| | SET | Vi | | RST | Y1
X2 X1
| | RST | Y1 | | SET | Y1

Commonly-used control circuits

Example 4: Conditional control
X1, X8 are respectively start/stop Y1, and X2, X4 are respectively start/stop Y2; all have
protective circuits. Because Y1's NO contact is in series with Y2's circuit, it becomes an
AND condition for the actuation of Y2. The action of Y1 is therefore a condition for the action
of Y2, and Y1 must be actuated before Y2 can be actuated.

o

4 o =

N Yol ﬂ 1
G

ye Y1—’ .

| YZJ

Example 5: Interlocking control
The figure below shows an interlocking control circuit. Depending on which of the start
contacts X1, X2 is valid first, the corresponding output Y1 or Y2 will be actuated, and when
one is actuated, the other will not be actuated. This implies that Y1 and Y2 cannot be
actuated at the same time (interlocking effect). Even if both X1 and X2 are valid at the same
time, because the ladder diagram program is scanned from the top down, it is impossible for
Y1 and Y2 to be actuated at same time. This ladder diagram assigns priority only to Y1.

oD o
| { N m J—‘
Y1 X3 = =
i ol L1 L
X2 X4 Y1 Lo L ]
I A A e e e S B S
" v R
| i

Y2 :
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Example 6: Sequence control

If the NC contact of Y2 in the interlocking control configuration of example 5 is put in series
with the Y1 circuit, so that it is an AND condition for actuation of Y1 (see figure below), not
only is Y1 a condition for the actuation of Y2 in this circuit, the actuation of Y2 will also stop

the actuation of Y1. This configuration confirms the actuation order of Y1 and Y2.
X1 X3 Y2

(T

{
1
l
|

44_< p—

2
=G
2
l
|

i
|
i
|

Example 7: Oscillating circuit
Oscillating circuit with a period of AT+AT

The figure below shows a very simple ladder diagram. When starting to scan the Y1 NC
contact, because the Y1 coil has lost power, the Y1 NC contact will be closed. When the Y1
coil is then scanned, it will be electrified, and the output will be 1. When the Y1 NC contact is
scanned in the scanning cycle, because Y1 coil is electrified, the Y1 NC contact will be open,

the Y1 coil will then lose power, and the output will be 0. Following repeated scanning, the

output of Y1 coil will have an oscillating waveform with a period of AT(On)+AT (Off).

Ny i L]
f oo oL

Oscillating circuit with a period of nT+AT

The program of the ladder diagram shown below uses timer TO to control coil Y1's electrified

time. After Y1 is electrified, it causes timer TO to close during the next scanning cycle, which

will cause the output from Y1 to have the oscillating waveform shown in the figure below.

Here n is the timer's decimal setting value, and T is the clock cycle of the timer.

0 Y1
f(} /] [TMR[ T0 [ Kn | on:

T0 Y1 ‘

nT AT

Example 8: Flashing circuit

The following figure shows an oscillating circuit of a type commonly used to cause an

indicator light to flash or a buzzers to buzz. It uses two timers to control the On and Off time
of Y1 coil. Here n1, n2 are the timing set values of T1 and T2, and T is the clock cycle of the

timer.
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TMR| T1 | Kn1

T

1

TMR| T2 | Kn2|

7
A
T1
| ]
N
X0
|

i

Example 9: Triggering circuit

<D

|| L

In the figure below, a command consisting of the differential of the rising edge of X0 causes

coil MO to generate a single pulse for AT (length of one scanning cycle), and coil Y1 is

electrified during this scanning cycle. Coil MO loses power during the next scanning cycle,

and NC contact MO and NC contact Y1 are both closed. This causes coil Y1 to stay in an

electrified state until there is another rising edge in input X0, which again causes the

electrification of coil MO and the start of another scanning cycle, while also causing coil Y1 to

lose power, etc. The sequence of these actions can be seen in the figure below. This type of

circuit is commonly used to enable one input to perform two actions in alternation. It can be

seen from the time sequence in the figure below that when input X0 is a square wave signal

with a period of T, the output of coil Y1 will be a square wave signal with a period of 2T.

it

I
I
0

o>

— <

I
-y

Example 10: Delay circuit

1
I
I

1

o

X0

MO

Y1

o

—>| |«—2T

L
10

L

When input X0 is On, because the corresponding NC contact will be Off, the timer T10 will

be in no power status, and output coil Y1 will be electrified. T10 will receive power and

begin timing only after input X0 is Off, and output coil Y1 will be delayed for 100 sec.

(K1000*0.1 sec. =100 sec.) before losing power; please refer to the sequence of actions in

the figure below.

T10

/

Qo

0 ]
—Q;I TMR| T10 [K1000]  XOj ;

Y1-—|

TB:0.1 sec
Example 11: The open/close delay circuit is composed of two timers; output Y4 will have a delay

whether input X0 is On or Off.

Example 12: Extended timing circuit

D —
100 seconds

In the circuit in the figure on the left, the total delay time from the moment input X0 closes to

the time output Y1 is electrified is (n1+n2)*T, where T is the clock cycle. Timers: T11, T12;

clock cycle: T.
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D

(n1+n2)*T
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16-5 Various PLC device functions

Item Specifications Notes
Algorithmic control |Program stored internally, alternating
method back-and-forth scanning method
When it starts again after ending (after
Input/output control |execution to the END command), the
method input/output has an immediate refresh
command
Algorithmic . _ Applications command
procegssing speed Basic commands (several us); (ﬁgeveral tens of us)
Prlogrammlng Command + ladder diagram
anguage
Program capacity |10000 steps
This number of contacts
constitutes CH2000
In$ut/o_utput Input (X): 10, output (Y): 4 input/output contacts; other
erminal : .
devices have different
correspondences
Type |Device Item Range Function
. X0~X17, 16 points, octal Corresponds to external
X |External input relay Aumber Tgtzal input point
Y  [External output relay YO0~Y17, 16 points, octal points Correspo_nds to external
number output point
General . Contact can switch
Auxiliary Use MO~M799, 800 points | Total |5t ithin the
M Relay |Special 880 program
5y M1000~M1079, 80 points |points
o purpose
2 Timers referred to by the
g _ 100ms . Total [TMR com_rnand; contact
o) T Timer 1. o T0~T159, 160 points 160 |of the T with the same
3 points \number will go On when
the time is reached
Counter referred to by
. the CNT command;
16-bit Total "
. contact of the C with the
C Counter ;c;t;r;’g,use C0~C79, 80 points p(igts same number will go On
when the count is
reached
: . The contact will be On
T |Current timer value T0~T159, 160 points when the time is reached
By . i The counter contact will
8 C  |Current counter value angjg’ 16-bit  counter 80 come On when the count
% P is reached
= Used to
5 maintain | D0~D399, 400 points
Q power Off Total
§ D | oo D1000~D1199, 200 1400 ©Sed as datastorage
o egister Special points points memory area
purpose D2000~D2799, 800
points
K | Decimal Single-byte Setting Range: K-32,768 ~ K32,767
Constant Double-byte|Setting Range: K-2,147,483,648~K2,147,483,647
H | Hexadecimal Single-byte Setting Range:H0000 ~ HFFFF
Double-byte Setting Range: HO0000000 ~ HFFFFFFFF
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Serial communications port (program i
write/read) RS-485/keypad port

Input/output Built-in three analog inputs and two analog outputs

Function expansion module | Optional ] . ] _
Accessories EMC-D42A; EMC-REAA; EMCDE11A

Communication Expansion | Optional EMC-COP01,(CANopen)
Module Accessories

16-5-1 Introduction to device functions

Input/output contact functions
Input contact X functions: Input contact X is connected with an input device, and reads input signals

entering the PLC. The number of times that contact a or b of input contact X is used in the program is
not subject to restrictions. The On/Off state of input contact X will change as the input device
switches On and Off; a peripheral device (WPLSoft) cannot be used to force contact X On or Off.
Output contact Y functions
The job of output contact Y is to send an On/Off signal to drive the load connected with output contact
Y. Output contacts consist of two types: relays and transistors. While number of times that contact a
or b of each output contact Y is used in the program is not subject to restrictions, it is recommended
that the number of output coil Y be used only once in a program, otherwise the right to determine the
output state when the PLC performs program scanning will be assigned to the program's final output
Y circuit.

X0

| @\ _______ o

l YO0 is repeated
0 /
QDo @

The output of YO will be decided by circuit @ ,
i.e. decided by On/Off of X10.

i
|

—_—

Numerical value, constant [K]/[H]

Single-byte K | Decimal K-32,768 ~ K32,767

Constant/ 2ouPle-byte K-2,147,483,648~K2,147,483,647
Single-byte |y oyadecimal 10000 ~ HEFFF
Double-byte H00000000 ~ HFFFFFFFF

The PLC can use five types of numerical values to implement calculations based on its control tasks;
the following is an explanation of the missions and functions of different numerical values.

Binary Number, BIN
The PLC's numerical operations and memory employ binary numbers. Binary nibbles and relevant
terms are explained as follows:

Bit Bits are the fundamental units of binary values, and have a state of either 1 or 0
Nibble Comprised of a series of 4 bits (such as b3-b0); can be used to express a
one-nibble decimal number 0-9 or hexadecimal number: 0-F.
Byte Comprised of a series of two nibbles (i.e. 8 bits, b7-b0); can express a
hexadecimal number: 00-FF.
Word Comprised of a series of two bytes (i.e. 16 bits, b15-b0); can express a
hexadecimal number with four nibbles: 0000-FFFF.
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Double Word Comprised of a series of two words (i.e. 32 bits, b31-b0); can express a
hexadecimal number with eight nibbles: 00000000-FFFFFFFF

Relationship between bits, digits, nibbles, words, and double words in a binary system (see figure
below):

,———/\—_\

<—— Double Word

<«— Word

<«— Byte

- — — —— SN

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO <«— Nibble

~ - " = " "~ " o Yy

b31|b30|b29|b28|b27 b26|b25 b24|b23|b22 b2‘||b20|b19|b18|b17 b16|b‘|5b14|b13|b12 b11b10| b9 | b8 | b7 | b6 b5 b4 b3 b2]b1|b0] €— Bit

Octal Number, OCT

The external input and output terminals of a DVP-PLC are numbered using octal numbers
Example: External input: X0~X7 > X10~X17...(Device number table);

External output: YO0~Y7 > Y10~Y17...(Device number table)

Decimal Number, DEC

Decimal numbers are used for the following purposes in a PLC system:
The setting values of timer T or counter C, such as TMR CO0 K50. (K constant)
The numbers of devices including M, T, C, or D, such as M10 or T30. (device number)
Used as a operand in an application command, such as MOV K123 DO. (K constant)

Binary Code Decimal, BCD

Uses one nibble or 4 bits to express the data in a decimal number; a series of 16 bits can therefore
express a decimal number with 4 nibbles. Chiefly used to read the input value of a fingerwheel
numerical switch input or output a numerical value to a seven-segment display driver.

Hexadecimal Number, HEX
Applications of hexadecimal numbers in a PLC system: Used as operands in application commands,
such as MOV H1A2B DO0. (H constant)

Constant K

Decimal numbers are usually prefixed with a "K" in a PLC system, such as K100. This indicates that it

is a decimal number with a numerical value of 100.

Exceptions: K can be combined with bit device X, Y, M, or S to produce data in the form of a nibble,
byte, word, or double word, such as in the case of K2Y10 or K4M100. Here K1 represents a
4-bit combination, and K2-K4 variously represent 8-, 12-, and 16-bit combinations.

Constant H
Hexadecimal numbers are usually prefixed with the letter "H" in a PLC system, such as in the case of
H100, which indicates a hexadecimal number with a numerical value of 100.

Functions of auxiliary relays
Like an output relay Y, an auxiliary relay M has an output coil and contacts a and b, and the number
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of times they can be used in a program is unrestricted. Users can use an auxiliary relay M to

configure the control circuit, but cannot use it to directly drive an external load. Auxiliary relays have

the following two types of characteristics:

Ordinary auxiliary relays: Ordinary auxiliary relays will all revert to the Off state if a power outage
occurs while the PLC is running, and will remain in the Off state if power is again
turned down.

Special purpose auxiliary relays: Each special purpose auxiliary relay has its own specific use. Do not
use any undefined special purpose auxiliary relays.

Timer functions

Timers take 100 ms as their timing units. When the timing method is an upper time limit, when the

current timer value = set value, power will be sent to the output coil. Timer setting values consist of

decimal K values, and the data register D can also serve as a setting value.

Actual timer setting time = timing units * set value

Counter features

ltem 16-bit counter
Type General Type
CT Direction: Score:

Setting 0~32,767
Designation of |Constant K or data register D

set value
Change in current|When the count reaches the set value, there is no
value longer a count

When the count reaches the set value, the contact
comes On and stays On

Reset The current value reverts to 0 when an RST
command is executed, and the contact reverts to Off
Contact actuation |All are actuated after the end of scanning

Output contact

Counter functions

When a counter's counting pulse input signal goes Off—On, if the counter's current value is equal to
the set value, the output coil will come On. The setting value will be a decimal K values, and the data
register D can also serve as a setting value.

16-bit counter C0-C79:

M  16-bit counter setting range: K0-K32,767. (when KO and K1 are identical, the output contact will
immediately be On during the first count.)

M The current counter value will be cleared from an ordinary counter when power is shut off to the
PLC.

M If the MOV command or WPLSoft is used to transmit a value greater than the set value to the
CO current value register, when the next X1 goes from Off—On, the CO counter contact will
change to On, and the current value will change to the set value.

M  Acounter's setting value may be directly set using a constant K or indirectly set using the value
in register D (not including special data registers D1000- D1199 &, D2000 ~ D2799).

M If the set value employs a constant K, it may only be a positive number; the set value may be
either a positive or negative number if the value in data register D is used. The current counter
value will change from 32,767 to -32,768 as the count continues to accumulate.
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Example
LD X0
RST Co ﬁ)
LD X1 X1
CNT CO K5 C
LD co |
ouT YO0

. When X0=0On and the RST command is
executed, the current value of CO will
revert to 0, and the output contact will
revert to Off.

. When X1 changes from Off—>0On, the
current value of the counter will execute
an increase (add one).

. When the count of counter CO reaches the
set value K5, the contact CO will come On,
and the current value of CO= set value
=K5. Afterwards, signal CO triggered by X1
cannot be received, and the current value

Chapter 16 PLC Function Applications

present

I
I
I
Co :
value :

Contacts YO0, CO

of CO will remain K5.

16-5-2 Introduction to special relay functions (special M)

R/W items: RO: read only function; RW: read and write function

Special Description of Function R/W *
M

M1000 Operates monitor NO contact (contact a). NO while RUN, contact a. This contact RO
is On while in the RUN state.

M1001 |Operates monitor NC contact (contact b). NC while RUN, contact b. This contact is RO
Off while in the RUN state.

M1002 |Initiates a forward (the instant RUN is On) pulse. Initial pulse, contact a. Produces RO
a forward pulse the moment RUN begins; its width = scan cycle

M1003 |Initiates a reverse (the instant RUN is Off) pulse. Initial pulse, contact a. Produces RO
a reverse pulse the moment RUN ends; the pulse width = scan cycle

M1004 |Reserved RO

M1005 |Driver malfunction instructions RO

M1006 |Converter has no output RO

M1007 |Driver direction FWD(0)/REV(1) RO

M1008

M1010

M1011 |10 ms clock pulse > 5ms On/5ms Off RO

M1012 [100 ms clock pulse ° 50ms On /50ms Off RO

M1013 |1 sec. clock pulse - 0.5s On/0.5s Off RO

M1014 |1 min. clock pulse > 30s On/30s Off RO

M1015 |Frequency attained (when used together with M1025) RO
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Special Description of Function R/W *
M
M1016 |Parameter read/write error RO
M1017 |Parameter write successful RO
M1018 -- --
M1019 -- --
M1020 Zero flag RO
M1021 Borrow flag RO
M1022 |Carry flag RO
M1023 |Divisor is 0 RO
M1024 -- --
Driver frequency = set frequency (ON)
M1025 Driver frequency =0(OFF) RW
M1026 |Driver operating direction FWD(OFF)/REV(ON) RwW
M1027 |Driver Reset RW
M1028 -- --
M1029 -- --
M1030 -- --
M1031 Col'rgfulsory setting of the current PID integral value equal to D1019 (0 change, 1 | RW
vali
M1032 |Compulsory definition of FREQ command after PID control RW
M1033 -- --
M1034 |Initiates CANopen real-time control RW
M1035 |Initiates internal communications control RW
M1036 |Ignore calendar error RW
M1037 -- --
M1038 |MI8 count begins RW
M1039 Reset MI8 count value RW
M1040 |Hardware power (Servo On) RW
M1041 -- --
M1042 |Quick stop RW
M1043 -- --
M1044 |Pause RW
M1045
M1047
M1048 [Move to new position RW
M1049 -- --
M1050 |Absolute position/relative position (0: relative/1: absolute) RW
M1051 |-- --
M1052 |Lock frequency (lock, frequency locked at the current operating frequency) RwW
M1053 -- --
M1054 |Compulsory reset of absolute position RW
M1055 [Search Origin RW
M1056 |Hardware already has power (Servo On Ready) RO
M1057 -- --
M1058 |On Quick Stopping RO
M1059 |CANopen Master setting complete RO
M1060 [ CANopen Currently initializing slave station RO
M1061 |CANopen Slave station initialization failure RO
M1062 -- --
M1063 |Torque attained RO
M1064 |Target reached RO
M1065 |Read/write CANOpen data time out RO
M1066 |Read/write CANopen data complete RO
M1067 |Read/write CANopen data successful RO
M1068 |Calendar calculation error RO
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Special Description of Function R/W *
M
M1069 -- --
M1070 |Return home complete RO
M1071 |Homing error RO
M1072
M1075
M1076 |Calendar time error or refresh time out RO
M1077 (485 Read/write complete RO
M1078 485 Read-write error RO
M1079 485 Communications time out RO
16-5-3 Introduction to special register functions (special D)
Special Description of Function R/W *
D
D1000 -- -
D1001 |Device system program version RO
D1002 |Program capacity RO
D1003 |Total program memory content RO
D1004
D1009
D1010 |Current scan time (units: 0.1 ms) RO
D1011 |Minimum scan time (units: 0.1 ms) RO
D1012 |Maximum scan time (units: 0.1 ms) RO
D1013
D1017
D1018 |Current integral value RO
D1019 |Compulsory setting of PID | integral RW
D1020 |Output frequency (0.000~600.00Hz) RO
D1021 |Output current (####.#A) RO
Al AO DI DO Expansion card number
0 : No expansion card
D1022 4 : ACinputcard (6in) (EMC-D611A) RO
5:1/0 Card (4 in 2 out ) (EMC-D42A)
6 : Relay card( 6 out ) (EMC-R6AA)
Communication expansion card number
0 : No expansion card
1 : DeviceNet Slave
D1023 2 : Profibus-DP Slave RO
3 : CANopen Slave
4 : Modbus-TCP Slave
5 : EtherNet/IP Slave
D1024
D1026
D1027 |PID calculation frequency command (frequency command after PID calculation) RO
D1028 |AVI value (0.00~100.00%) RO
D1029 |ACI value (0.0~100.00%) RO
D1030 |AUI value (-100.0~100.00%) RO
D1031 |-- -
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Special Description of Function R/W *
D
D1035
D1036 |Servo error bit RO
D1037 |Driver output frequency RO
D1038 DC BUS voltage RO
D1039 |Output voltage RO
D1040 |Analog output value AFM1(-100.00~100.00%) RW
D1041
D1042
D1043 Can be user-defined (will be displayed on panel when parameter 00-04 is set as| RW
28; display method is C xxx)
D1044 -- -
D1045 |Analog output value AFM2(-100.00~100.00%) RW
D1046
D1049
Actual Operation Mode
0 : Speed
D1050 |1 : Position RO
2 : Torque
3 : Homing Origin
D1051 |Actual position (Low word) RO
D1052 |Actual position (High word) RO
D1053 |Actual torque RO
D1054 |MI8 current calculated count value (L Word) RO
D1055 |MI8 current calculated count value (H Word) RO
D1056 |Rotational speed corresponding to MI8 RO
D1057 |MI8's rotational speed ratio RW
D1058 |MI8 refresh rate (ms) corresponding to rotational speed RW
D1059 [Number of nibbles of rotational speed corresponding to MI8 (0-3) RW
Operation Mode setting
0 : Speed
D1060 |1 : Position RW
2 : Torque
3 : Homing Origin
D1061 485 COM1 communications time out time (ms) RW
D1062 [Torque command (torque limit in speed mode) RW
D1063 Year (Western calendar) (display range 2000-2099)  (must use| RO
KPC-CCO01)
D1064 |Week (display range 1-7) (must use KPC-CCO01) RO
D1065 Month (display range 1-12)  (must use KPC-CCO01) RO
D1066 Day (display range 1-31) (must use KPC-CCO01) RO
D1067 |Hour (display range 0-23) (must use KPC-CCO01) RO
D1068 |Minute (display range 0-59) (must use KPC-CCO01) RO
D1069 Second (display range 0-59) (must use KPC-CCO01) RO
D1100 |Target frequency RO
D1101 |Target frequency (must be operating) RO
D1102 |Reference frequency RO
D1103 Target L RO
D1104 |Target H RO
D1105 |Target torque RO
D1106 -- --
D1107 |m(Pi) Low word RO
D1108 |m(Pi) High word RO
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Special Description of Function R/W *
D
D1109 Random number RO
D1110 Internal node communications number (set number of slave stations to be RW
controlled)

D1111 |Encoder Pulses L RO
D1112 |Encoder Pulses H RO
D1113 |-- RO
D1114 |- --
D1115 |Internal node synchronizing cycle (ms) RO
D1116 |Internal node error (bit0 = Node 0, bit1 = Node 1,...bit7 = Node 7) RO
D1117 I7r;ternal node online correspondence (bit0 = Node 0, bit1 = Node 1,...bit7 = Node RO
D1118 |-- -
D1119 |-- --
D1120 |Internal node 0 control command RwW
D1121 |Internal node 0 mode RwW
D1122 |Internal node 0 reference command L RwW
D1123 |Internal node 0 reference command H RwW
D1124 |-- --
D1125 |-- -
D1126 |Internal node 0 status RO
D1127 |Internal node 0O reference status L RO
D1128 |Internal node 0 reference status H RO
D1129 |-- --
D1130 |Internal node 1 control command RwW
D1131 |Internal node 1 mode RwW
D1132 |Internal node 1 reference command L RwW
D1133 |Internal node 1 reference command H RwW
D1134 |-- --
D1135 |-- --
D1136 |Internal node 1 status RO
D1137 |Internal node 1 reference status L RO
D1138 |Internal node 1 reference status H RO
D1139 |-- --
D1140 |Internal node 2 control command RwW
D1141 |Internal node 2 mode RwW
D1142 |Internal node 2 reference command L RwW
D1143 |Internal node 2 reference command H RwW
D1144 |-- --
D1145 |-- --
D1146 |Internal node 2 status RO
D1147 |Internal node 2 reference status L RO
D1148 |Internal node 2 reference status H RO
D1149 |-- --
D1150 |Internal node 3 control command RwW
D1151 |Internal node 3 mode RwW
D1152 |Internal node 3 reference command L RwW
D1153 |Internal node 3 reference command H RwW
D1154 |-- --
D1155 |-- --
D1156 |Internal node 3 status RO
D1157 |Internal node 3 reference status L RO
D1158 |Internal node 3 reference status H RO
D1159 |-- --
D1160 |Internal node 4 control command RwW
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Special Description of Function R/W *
D
D1161 |Internal node 4 mode RW
D1162 |Internal node 4 reference command L RW
D1163 |Internal node 4 reference command H RW
D1164 |-- --
D1165 |-- --
D1166 |Internal node 4 status RO
D1167 |Internal node 4 reference status L RO
D1168 |Internal node 4 reference status H RO
D1169 |-- --
D1170 |Internal node 5 control command RwW
D1171 |Internal node 5 mode RwW
D1172 |Internal node 5 reference command L RwW
D1173 |Internal node 5 reference command H RwW
D1174 |-- Rw
D1175 |-- --
D1176 |Internal node 5 status --
D1177 |Internal node 5 reference status L RO
D1178 |Internal node 5 reference status H RO
D1179 |-- --
D1180 |Internal node 6 control command RwW
D1181 |Internal node 6 mode RwW
D1182 |Internal node 6 reference command L RwW
D1183 |Internal node 6 reference command H RwW
D1184 |-- --
D1185 |-- -
D1186 |Internal node 6 status RO
D1187 |Internal node 6 reference status L RO
D1188 |Internal node 6 reference status H RO
D1189 |-- --
D1190 |Internal node 7 control command RwW
D1191 |Internal node 7 mode RwW
D1192 |Internal node 7 reference command L RwW
D1193 |Internal node 7 reference command H RwW
D1194 |-- --
D1195 |-- --
D1196 |Internal node 7 status RO
D1197 |Internal node 7 reference status L RO
D1198 |Internal node 7 reference status H RO
D1199 |-- --
The following is CANopen Master's special D (can be written in only
with PLC in Stop state)
n=0~7
_ o . PDO Power
Special D Description of Function Map off Default: | R/W
Memory
Channel opened by CANopen initialization
D1070 (bitO=MacPF1)ine cod)éo ...... F; NO NO 0 R
Error channel occurring in CANopen initialization
D1071 process (bitO=Machir?e code0 p) NO NO 0 R
D1072 Reserved - - -
D1073 CANopen break channel (bitO=Machine codeO ....... NO NO R
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. o . PDO Power
Special D Description of Function Map off Default: | R/W
Memory
Error code of master error
pio74  9:Noerror . NO | NO 0 R
1: Slave station setting error
2: Synchronizing cycle setting error (too small)
D1075 Reserved - - -
D1076 SDO error message (main index value) NO NO R
D1077 SDO error message (secondary index value) NO NO R
D1078 SDO error message (error code) NO NO R
D1079 SDO error message (error code) NO NO R
D1080 Reserved - - -
D1081 -
~ Reserved - -
D1086
D1087
~ Reserved - - -
D1089
D1090 Synchronizing cycle setting NO YES 4 RW
D1091 Sets slavg station On or Off (bit 0-bit 7 correspond to NO YES | FFFFH RW
slave stations number 0-7)
D1092 Delay before start of initialization NO YES 0 RW
D1093 Break time detection NO YES | 1000ms RW
D1094 Break number detection NO YES 3 RW
D1095
~ Reserved - - -
D1096
Corresponding real-time transmission type (PDO) RW
D1097 Setting range: 1~240 NO YES 1
Corresponding real-time receiving type (PDO) RW
D1098 Setting range: 1~240 NO YES 1
Initialization completion delay time RW
D1099 Setting range: 1 t% 60000 se)c/: NO YES | 15sec.
Station number n of slave station RW
D2000+100*n |Setting range: 0~127 NO YES 0
0: No CANopen function

The CH2000 supports 8 slave stations under the CANopen protocol; each slave station
occupies 100 special D locations; stations are numbered 1-8, total of 8 stations.

Explanation of Slave station no. D2000 Node ID
slave station 1 D2001 Slave station no. 1 torque restrictions
number and ~ ~ . o
D2099 Address 4(H) corresponding to receiving
channel 4
Slave station no. D2100 Node ID
2 D2101 Slave station no. 2 torque restrictions

~ ~

D2199 Address 4(H) corresponding to receiving

channel 4
Slave station no. D2200 Node ID
3 D2201 Slave station no. 3 torque restrictions

~

D2299 Address 4(H) corresponding to receiving

channel 4
4
Slave station no. D2700 Node ID
8 D2701 Slave station no. 8 torque restrictions

~ ~

D2799 Address 4(H) corresponding to receiving
channel 4
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1. The range of nis 0-7

2. elIndicates PDOTX, A Indicates PDORX; unmarked special D can be refreshed using the

CANFLS command
Special D Description of Function Default: R/W
Station number n of slave station
D2000+100*n |Setting range: 0~127 0 RW
0: No CANopen function
D2002+100*n |Manufacturer code of slave station number n (L) 0 R
D2003+100*n |Manufacturer code of slave station number n (H) 0 R
D2004+100*n |Manufacturer's product code of slave station numbern (L) 0 R
D2005+100*n |Manufacturer's product code of slave station number n  (H) 0 R
Basic definitions
Special D Description of Function Default: I(ridAg( F;D(; Dgfalﬂt R/W
D2006+100*n Commumpahons break handling method of 0 6007H-0010H RW
slave station number n
D2007+100*n |Error code of slave station number n error 0 603FH-0010H R
D2008+100*n |Control word of slave station number n 0 6040H-0010H | e o o | RW
D2009+100*n |Status word of slave station number n 0 6041H-0010H | A A A R
D2010+100*n |Control mode of slave station number n 2 6060H-0008H RW
D2011+100*n |Actual mode of slave station number n 2 6061H-0008H R
Velocity Control
Slave station number n=0-7
Special D Description of Function Default: I(ridAg( F;D(; Dgfalﬂt R/W
D2001+100*n |Torque restriction on slave station number n 0 6072H-0010H RW
D2012+100*n |Target speed of slave station number n 0 6042H-0010H | o RW
D2013+100*n |Actual speed of slave station number n 0 6043H-0010H | A R
D2014+100*n |Error speed of slave station number n 0 6044H-0010H R
D2015+100*n |Acceleration time of slave station numbern | 1000 | 604FH-0020H R
D2016+100*n |Deceleration time of slave station numbern | 1000 | 6050H-0020H RW
Torque control
Slave station number n=0-7
Special D Description of Function Default: I(r;;dAg( F;D(g D;fau4lt: R/W
D2017+100*n |Target torque of slave station number n 0 6071H-0010H e | RW
D2018+100*n |Actual torque of slave station number n 0 6077H-0010H A | R
D2019+100*n |Actual current of slave station number n 0 6078H-0010H R
Position control
Slave station number n=0-7
Special D Description of Function Default: I(ridAg( F;D(; Dgfalﬂt R/W
D2020+100*n |Target of slave station numbern (L) 0 i RW
D2021+100*n |Target of slave station numbern (H) 0 607AH-0020H ¢ RW
D2022+100"n ,(ALc;tual position of slave station number n 0 R
Actual position of slave station number n 6064H-0020H A
D2023+100*n (H)“ positl ve station humbe 0 R
D2024+100*n |Speed chart of slave station numbern (L) | 10000 6081H-0020H RW
D2025+100*n |Speed chart of slave station number n (H) 0 RW
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20XXH correspondences: MI MO Al AO

Slave station number n=0-7

, I . CAN PDO Default:

Special D Description of Function Default: Index 12034 R/W
D2026+100*n |MI status of slave station number n 0 2026H-0110H A RW
D2027+100*n |MO setting of slave station number n 0 2026H-4110H ° RwW
D2028+100*n |Al1 status of slave station number n 0 2026H-6110H A RW
D2029+100*n |AI2 status of slave station number n 0 2026H-6210H A RW
D2030+100*n |AI3 status of slave station number n 0 2026H-6310H A RW
D2031+100*n |AO1 status of slave station number n 0 2026H-A110H ° RW
D2032+100*n |AO2 status of slave station number n 0 2026H-A210H ° RW
D2033+100*n |AQOS status of slave station number n 0 2026H-A310H ° RW

PDO reflection length setting:

Special D Description of Function Default: | RW
D2034+100*n |Real-time transmission setting of slave station number n 000AH RW
D2067+100*n |Real-time reception setting of slave station number n 0000H RW

16-5-4 PLC Communication address
Device Range Type Address (Hex)
X 00~37 (Octal) bit 0400~041F
Y 00~37 (Octal) bit 0500~051F
T 00~159 bit/word 0600~069F
M 000~799 bit 0800~0B1F
M 1000~1079 bit 0BE8~0C37
C 0~79 bit/word OEO00~0E47
D 00~399 word 1000~118F
D 1000~1099 word 13E8~144B
D 2000~2799 word 17D0~1AEF
Command code that can be used
Function Code Description of Function Function target
01 Coil status read Y,M,T,C
02 Input status read X, Y,M, T,C
03 Read single unit of data T,C,D
05 Compulsory single coil status change Y,M,T,C
06 Write single unit of data T,C,D
OF Compulsory multiple coil status change Y,M,T,C
10 Write multiple units of data T,C,D

(JEpNOTE

When PLC functions have been activated, the CH2000 can match PLC and driver parameters; this method employs

different addresses, drivers (default station number is 1, PLC sets station number as 2)
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16-6-1 Overview of basic commands

Ordinary commands

Introduction to the Command Window

Command Function OPERAND Execution
code speed (us)
LD Load contact a X~ Y~-M-T~C 0.8
LDI Load contact b X Y~-M-T-C 0.8
AND Connect contact a in series X~ Y~-M-T-C 0.8
ANI Connect contact b in series XY -M-T-C 0.8
OR Connect contact a in parallel X Y~-M-T-C 0.8
ORI Connect contact b in parallel X Y~-M-T-C 0.8
ANB Series circuit block N/A 0.3
ORB Parallel circuit block N/A 0.3
MPS Save to stack N/A 0.3
MRD Stack read (pointer does not change) N/A 0.3
MPP Read stack N/A 0.3
Output command
Command Function OPERAND Execution
code speed (us)
ouT Drive caoill Y-M 1
SET Action continues (ON) Y-M 1
RST Clear contact or register Y -M-T-C-D 1.2
Timer, counter
Command Function OPERAND Execution
code speed (us)
TMR 16-bit timer T-K or T-D commands 1.1
CNT 16-bit counter C-K or C-D (16-bit) 0.5
Main control command
Command Function OPERAND Execution
code speed (us)
MC Common series contact connection NO~N7 0.4
MCR Common series contact release NO~N7 0.4
Contact rising edge/falling edge detection command
Command Function OPERAND Execution
code speed (us)
LDP Start of forward edge detection action X~ Y~-M-T-~C 1.1
LDF Start of reverse edge detection action X~ Y~-M-T-C 1.1
ANDP Forward edge detection series connection X Y~-M-T-C 1.1
ANDF Reverse edge detection series connection X~ Y~-M-T-~C 1.1
ORP Forward edge detection parallel connection X Y~-M-T-C 1.1
ORF Reverse edge detection parallel connection X Y~-M-T-C 1.1
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Command Function OPERAND Execution
code speed (us)
PLS Upper differential output Y-M 1.2
PLF Lower differential output Y-M 1.2
Stop command
Command Function OPERAND Execution
code speed (us)
END Program conclusion N/A 0.2
Other commands
Command Function OPERAND Execution
code speed (us)
NOP No action N/A 0.2
INV Inverse of operation results N/A 0.2
P Index P 0.3
16-6-2 Detailed explanation of basic commands
Command Function
Load contact a
| X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
‘ Operand v v v v v —

The LD command is used for contact a starting at the left busbar or contact a starting

Example

contact status in the cumulative register.

Ladder diagram:

Command code:

Description:

at a contact circuit block; its function is to save current content and save the acquired

X0 X1
I I I I @ LD X0 Load Contact a of X0
| Create series
AND X1 connection to contact a
of X1
ouT Y1 Drive Y1 coil
' Command | Function
T L oad contact b
0 q X0~X17 YO~Y17 MO~M799 TO0~159 C0~C79 D0~D399
peran v v v v v —

The LDl command is used for contact b starting at the left busbar or contact b starting

Explanation| at a contact circuit block; its function is to save current content and save the acquired

contact status in the cumulative register.

Ladder diagram:
X0 X1

——

QD
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Command code:

LDI X0
AND X1
ouT Y1

Description:

Load Contact b of X0

Create series
connection to contact a
of X1

Drive Y1 coil
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Command Function
Connect contact a in series
X0~X17 YO~Y17 M0~M799 T0~159 Co~C79 D0~D399
‘ Operand v v v v v —
The AND command is used to create a series connection to contact a; first reads
Explanation| current status of the designated series contact and logical operation results before
contact in order to perform "AND" operation; saves results in cumulative register.

i

Example Ladder diagram: Command code: Description:
| )|(1 )l((lJ LDI X1 Load Contact b of X1
| 1/} | @ Create series
AND X0 connection to contact a
of X0
ouT Y1 Drive Y1 coil
' Command | Function

Connect contact b in series

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
Operand v v v " v —

The ANI command is used to create a series connection to contact b; its function is to
first read current status of the designated series contact and logical operation results

i1

Explanati : : : .
xplanation] hefore contact in order to perform "AND" operation; saves results in cumulative
register.
£ Ladder diagram: Command code: Description:
xample
X1 X0
| I I M @ LD X1  Load Contact a of X1
| Create series
ANI X0 connection to contact b
of X0
ouT Y1  Drive Y1 coll
' Command | Function

| Connect contact a in parallel

X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand v ; v v v —

The OR command is used to establish a parallel connection to contact a; its function is

to first read current status of the designated series contact and logical operation
xplanation . " " . . .
results before contact in order to perform "OR" operation; saves results in cumulative

register.

Ladder diagram: Command code: Description:
xample X0
| | @ LD X0  Load Contact a of X0
‘ X1 Create series
{ OR X1  connection to contact a
of X1
ouT Y1 Drive Y1 coill

Command Function

Connect contact b in parallel

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
Operand v v v v v _

The ORI command is used to establish a parallel connection to contact a; its function
is to first read current status of the designated series contact and logical operation
xplanation . " " . . .
results before contact in order to perform "OR" operation; saves results in cumulative

register.

Ladder diagram: Command code: Description:
xample

LD X0 Load Contact a of X0
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X0 Create series
| | | @ ORI X1  connection to contact b
‘ X1 of X1
4 OUT Y1 Drive Y1 coi
Command Function
Series circuit block
Operand N/A

[E . ] ANB performs an "AND" operation on the previously saved logic results and the
xplanation . .
current cumulative register content.

Ladder diagram: Command code: Description:
i X0 LD X0 Load Contact a of X0

X1
|| ZNB /] @ Establish parallel
ORI X2  connection to contact b
52 e of X2
1/1I [ LDI X1  Load Contact b of X1
Block A Block B Establish parallel
OR X3  connection to contact a
of X3
ANB Series circuit block
ouT Y1 Drive Y1 coil
' Command | Function
Il Parallel circuit block
‘ Operand ‘ N/A

[E . ] ORB performs an "OR" operation on the previously saved logic results and the current
xplanation . .
cumulative register content.

Ladder diagram: Command code: Description:
P X0 X1 BlockA LD X0  Load Contact a of X0

I I | Establish parallel

ANI X1 connection to contact b
X2 x3 A" of X1
1/1I I ORB LDI X2  Load Contact b of X2
Block B Establish parallel
AND X3  connection to contact a
of X3
ORB Parallel circuit block

ouT Y1 Drive Y1 coil

Command Function
Save to stack
Operand N/A
M Save current content of cumulative register to the stack. (Add one to stack pointer)

Command Function
Read stack (pointer does not change)

' Operand N/A

£ Reads stack content and saves to cumulative register. (Stack pointer does not
xplanation hange
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Command Function
Read stack
Operand N/A

Retrieves result of previously-save logical operation from the stack, and saves to

cumulative register. (Subtract one from stack pointer)
Ladder diagram: Command code: Description:
P E LD X0  Load Contact a of X0
X0 . XA MPS Save to stack
Create series connection

{| Y1 AND X1

|
X2
[l +—

| |
. to contact a of X1
ouT Y1 Drive Y1 coil

Read stack (pointer does

Us

MRD
not change)
Create series connection
» —® AND X2 to contact a of X2
MPP END ouT MO  Drive MO coil
MPP Read stack
ouT Y2 Drive Y2 coil
END Program conclusion
' Command | Function
Drive coil
X0~X17 YO~Y17 MO0~M799 T0~159 Co0~C79 D0~D399
Operand - v % — — —
_\ Outputs result of logical operation before OUT command to the designated element.
Coil contact action:
Out command
Result: Coil Access Point:
Contact a (NO) | Contact b (NC)
FALSE Off Not conducting Conducting
TRUE On Conducting Not conducting
Ladder diagram: Command code: Description:
| )l(o >|(1| LD X0 Load Contact b of X0
| 1/} | | @ Establish parallel
AND X1  connection to contact a
of X1
ouT Y1  Drive Y1 caoll
' Command | Function
FmAction continues (ON)
X0~X17 YO~Y17 M0~M799 T0~159 C0~C79 D0~D399
Operand - v % — — —
When the SET command is driven, the designated element will be set as On, and will
be maintained in an On state, regardless of whether the SET command is still driven.
The RST command can be used to set the element as Off.
Ladder diagram: Command code: Description:
| >|<(|) \l/O LD X0  Load Contact a of X0
1 1/1| SET| Y1 Establish parallel
AN YO0 connection to contact b
of YO

SET Y1  Action continues (ON)

Command Function
Clear contact or register

X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399

Operand - \/ v S \/ /
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[ . ] When the RST command is driven, the action of the designated element will be as
Explanation
follows:
Element Mode
Y, M Both coil and contact will be set as Off.
TC The current timing or count value will be set as 0, and both the coll
’ and contact ill be set as Off.
D The content value will be set as 0.

If the RST command has not been executed, the status of the designated element will
remain unchanged.

Ladder diagram: Command code: Description:
° Pﬁ LD X0  Load Contact a of X0

RST| Y5
RST Clear contact or

Command Function
16-bit timer

| o g T-K  T0~T159 » KO~K32,767
| peran TD  TO~T159 > DO~D399
[Explanation] When the TMR command is executed, the designated timer coil will be electrified, and
the timer will begin timing. The contact's action will be as follows when the timing
value reaches the designated set value (timing value >= set value):
NO (Normally Open) contact Closed
NC (Normally Close) contact Open
If the RST command has not been executed, the status of the designated element will
remain unchanged.

Example | b@dder diagram: Command code: Description:
P LD X0 Load Contact a of X0

X0
Ii TMR T5 |K1000 T5 timer
| R Set value as K1000

register

Command Function
CNT 16-bit counter
C-K C0~C79 » KO~K32,767
C-D C0~C79 > D0~D399
When the CNT command is executed from Off—On, this indicates that the designated
counter coil goes from no power — electrified, and 1 will be added to the counter's

count value; when the count reaches the designated value (count value = set value),

Operand

the contact will have the following action:

NO (Normally Open) contact Closed

NC (Normally Close) contact Open
After the count value has been reached, the contact and count value will both remain
unchanged even if there is continued count pulse input. Please use the RST
command if you wish to restart or clear the count.

Ladder diagram: Command code: Description:
Example LD X0 Load Contact a of X0

X0
| F—— CNT | C2 |Ki00 C2counter
CNT  C2K100 Set value as K100

' Command | Function

Connect/release a common series contact
Operand | NO~N7
MC is the main control initiation command, and any commands between MC and
P MCR will be executed normally. When the MC command is Off, any commands
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between MC and MCR will act as follows:
Determination of commands Description
The timing value will revert to 0, the coil will lose
power, and the contact will not operate
The coil will lose power, and the count value and
contact will stay in their current state
Coil driven by OUT command None receive power
Elements driven by SET, RST
commands
Applications commands None are actuated
MCR is the main control stop command, and is placed at the end of the main control
program. There may not be any contact commands before the MCR command.
The MC-MCR main control program commands support a nested program structure
with a maximum only 8 levels; use in the order NO-N7, please refer to the following

Ordinary timer

Counter

Will remain in their current state

program:
) Command Description:
Example | | adder diagram: code:
5 :
\ MC NO LD X0 Load Contact a of X0
i ¥:| MC NO Connection of NO common series
X Cvod contact
| l LD X1 Load Contact a of X1
X2 ouT Y0 Drive YO coil
i L mo [ w1 | : R
X3 LD X2 Load Contact a of X2
} % i @ MC N1 Connection of N1 common series
contact
MCR | N1 LD X3 Load Contact a of X3
i — OUT Y1 Drive Y1 coil
:
MCR | NO
X10 l ¥:| MCR N1 Release N1 common series contact
|| ;
X‘1{1 &E MCR NO Release NO common series contact
| ;
| | l Y10 LD  X10 Load Contacta of X10
Connection of NO common series
MCR| NO e = contact
LD X11 Load Contact a of X11
ouT Y10 Drive Y10 coill
MCR NO Release NO common series contact
' Command | Function
Start of forward edge detection action
X0~X17 YO~Y17 MO~M799 TO~159 Co0~C79 D0~D399
Operand
v v v v v —

Explanation

The LDP command has the same usage as LD, but its action is different; its function is
to save current content, while also saving the detected state of the rising edge of the
contact to the cumulative register.

_ Command Description:
Example | | adder diagram: code:
X0 X1 ' .
A | @ LDP X0 aSézr(’;ﬂof X0 forward edge detection
AND X1 Create series connection to
contact a of X1
ouT Y1 Drive Y1 coil

Please refer to the function specifications table for each device in series for the scope
of usage of each operand.

A rising edge contact will be TRUE after power is turned on if the rising edge contact is
On before power is turned on to the PLC.
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Command Function
Start of reverse edge detection action

X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
v v v v v —
The LDF command has the same usage as LD, but its action is different; its function is

to save current content while also saving the detected state of the falling edge of the
contact to the cumulative register.

‘ Operand

_ Command code: Description:
Example Ladd)((a(l; dlag(rf m Start of X0 reverse
I |y | @ LDF X0 edge detection action
Create series
AND X1 connection to contact a
of X1

ouT Y1 Drive Y1 coil

Command Function
Forward edge detection series connection

X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
v v v v v —

Operand

Explanation| The ANDP command used for a contact rising edge detection series connection.

Example | -@dder diagram: Command code: Desctiption:
)|((|) |X1| O LD X0 Load Contact a of X0
[ t AL X1 Forward edge

ANDP X1 detection series
connection
ouT Y1 Drive Y1 coil

Command Function
Reverse edge detection series connection

X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399
Operand
v v v v v —
The ANDF command is used for a contact falling edge detection series connection.
Ladder diagram: Command code: Description:
| X0 X1 O LD X0 Load Contact a of X0
1 vl Y1 X1 Reverse edge

ANDF X1 detection series
connection
ouT Y1 Drive Y1 coil
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Command Function

Forward edge detection parallel connection

i

X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399

Operand

v v v v v —

Explanation| The ORP command is used for a contact rising edge detection parallel connection.
Ladder diagram: Command code: Description:

X0
| ! @ LD X0  Load Contact a of X0
‘ L()?}J X1 Forward edge
ORP X1  detection parallel
connection

ouT Y1 Drive Y1 coil

Example

Command Function

i

Reverse edge detection parallel connection

X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399

Operand

v v v v v —

Explanation| The ORF command is used for contact falling edge detection parallel connection.

il

Ladder diagram: Command code: Description:
X0
Example | @ LD X0  Load Contact a of X0
X1 X1 Reverse edge
ORF X1  detection parallel
l connection

ouT Y1 Drive Y1 coil

Command Function

i

Upper differential output

X0~X17 YO~Y17 MO~M799 T0~159 C0~C79 D0~D399

Operand

— v v — — —

Upper differential output commands. When X0=0ff—On (positive edge-triggered), the
Explanation| PLS command will be executed, and MO will send one pulse, with a pulse length
consisting of one scanning period.

Ladder diagram: Command code: Description:
Example X0
I I PLS| Mo LD X0  Load Contact a of X0
ll\/llo PLS MO MO Upper differential
| 1 SET| YO output
Time sequence diagram: LD MO Load Contact a of MO
X0 [ ] [ ] SET YO ?ghﬁctlon continues

MO |‘| Time for one scan cycle |_|

Yo__l
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Command Function
Lower differential output
X0~X17 YO~Y17 MO0~M799 T0~159 C0~C79 D0~D399
‘ Operand - » L,

Lower differential output command. When X0= On—Off (negative edge-triggered), the
Explanation| PLF command will be executed, and MO will send one pulse, with pulse length
consisting of one scanning period.

Ladder diagram: Command code: Description:
Example X0
i i PLF| MO LD X0  Load Contact a of X0
|}/||0 PLE MO MO Lower differential
| ] SET| YO output
Time sequence diagram: LD MO  Load Contact a of MO
X0 [ ] [ ] SET Yo zgl\ﬁctlon continues
MO [ Time for one scan cycle [
YO__|
' Command | Function
Il Program conclusion
‘ Operand N/A

An END command must be added to the end of a ladder diagram program or
Explanation| command program. The PLC will scan from address 0 to the END command, and will
return to address 0 and begins scanning again after execution.

' Command |

Function

No action

Operand

N/A

Explanation

The command NOP does not perform any operation in the program. Because
execution of this command will retain the original logical operation results, it can be
used in the following situation: the NOP command can be used instead of a command
that is deleted without changing the program length.

Example

i

Ladder diagram:
NOP command will be simplified and not

Command code:

Description:

displayed when the ladder diagram is LD X0 Load Contact b of X0
displayed. / NOP No action
X0
|—| OUT Y1 Drive Y1 coil
Command Function

Inverse of operation results

Operand

N/A

Explanation

Example

g

Saves the result of the logic inversion operation prior to the INV command in the

cumulative register.

Ladder diagram:

X0
| |

\

Qo
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ouT

X0
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Description:

Load Contact a of X0

Inverse of operation
results

Drive Y1 coil
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Command Function

Index

Operand PO~P255

Pointer P is used to subprogram call command API 01 CALL. Use does not require
Explanation| starting from zero, but the number cannot be used repeatedly, otherwise an
unpredictable error will occur.

Ladder diagram:

Command code: Description:
Example X0 LD X0  Load Contact a of X0
F———"— CALL | P10 CALL P10 Call command CALL to
X1 4 P10
P10 Pointer P10
LD X1 Load Contact a of X1

ouT Y1 Drive Y1 coil
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16-6-3 Overview of application commands

Classification, API o diclcodo a Function SISl
16 bit 32 bit |command 16bit | 32bit
01 CALL - v Call subprogram 3 -
Circuit control 2 SRET - - Conclusion of subprogram 1 -
06 FEND - - Conclusion a main program 1 -
10 CMP DCMP v Compares set output 7 13
Send 11 ZCP DZCP v Range comparison 9 17
comparison 12 MOV DMOV v Data movement 5 9
15 BMOV — v Send all 7 -
20 ADD DADD v BIN addition 7 13
21 SuUB DSUB v BIN subtraction 7 13
Four logical 22 MUL DMUL v BIN multiplication 7 13
operations 23 DIV DDIV v BIN division 7 13
24 INC DINC v BIN add one 3 5
25 DEC DDEC v BIN subtract one 3 5
Rotational 30 ROR DROR v Right rotation 5 -
displacement 31 ROL DROL v Left rotation 5 -
Data Process 40 ZRST - v Clear range 5 -
v BIN whole number — binary
49 - DFLT floating point number - 9
transformation
communication v
150 MODRW - MODBUS read/write 7 -
_ v - - -
110 DECMP Co_mparlson of binary floating _ 13
point numbers
_ v - - -
111 DEZCP Co_mparlson of binary floating _ 17
point number range
116 - DRAD v Angle — Diameter - 9
117 - DDEG v Diameter — angle - 9
- v Binary floating point number _
120 DEADD addition 13
- v Binary floating point number _
121 DESUB subtraction 13
- v Binary floating point number _
122 DEMUL multiplication 13
L - v Binary floating point number
§~. 123 DEDIV division - 13
3 - v Binary floating point number
«Q —
k= 124 DEXP obtain exponent 9
5 - v Binary floating point number
o 125 DLN obtain logarithm B 9
?2 197 - DESQR v Binary floating point number _ 9
= find square root
S - v Binary floating point number —
129 DINT BIN whole number - 9
transformation
- v Binary floating point number B
130 DSIN SIN operation 9
- v Binary floating point number _
131 DCOS COS operation 9
- v Binary floating point number _
132 DTAN TAN operation 9
- v Binary floating point number _
133 DASIN ASIN operation 9
- v Binary floating point number _
134 DACOS ACOS operation 9
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o Command code P . STEPS
lassif : : : :
Ukesiiezion A 16 bit 32 bit |command e 16bit | 32bit
- v Binary floating point number
135 DATAN ATAN operation B 9
- v Binary floating point number
S T 136 DSINH SINH operation B 9
® 3 o - v Binary floatin int number
o o y g po umbe B
% 3 é’ 137 DCOSH COSH operation 9
5 - v Binary floating point number
138 DTANH TANH operation B 9
160 TCMP - v Compare calendar data 11 —
161 TZCP — v Compare calendar data range 9 -
Calendar 162 TADD - v Calendar data addition 7 -
163 TSUB - v Calendar data subtraction 7 —
166 TRD - v Calendar data read 3 -
170 GRY DGRY v BIN—GRY code transformation| 5
v
GRAY code | 474 GBIN DGBIN t‘f‘;\gfg‘r’g‘:‘ﬁ;’f"\' 5 9
515 LD& DLD& i Egztact form logical operation 5 9
5 216 LD| DLD| i Egztact form logical operation 5 9
S Contact form logical operation
2 217 LDA DLDA - ID# glcalop 5 9
o]
5} 218 AND& DAND& i 2§rgzct form logical operation 5 9
3
g 219 ANDI DANDI i 2§rgzct form logical operation 5 9
e.
8 . .
= 200 AND? DANDA i 2§rgzct form logical operation 5 9
©
CD . .
g 501 OR& DOR& i 8%rzact form logical operation 5 9
o
o . .
500 OR| DOR| i 8%r;act form logical operation 5 9
503 ORA DORA i gg;:act form logical operation 5 9
224 LD— DLD— - Contact form compare LD* 5 9
225 LD> DLD > - Contact form compare LD* 5 9
226 LD< DLD < - Contact form compare LD* 5 9
o 228 LD<> DLD < > - Contact form compare LD* 5 9
S 229 LD< = DLD< = - Contact form compare LD* 5 9
2 230 LD> = DLD> = - Contact form compare LD* 5 9
o 232 AND — DAND — - Contact form compare AND* 5 9
3 233 AND > DAND > - Contact form compare AND* 5 9
8 234 AND < DAND < - Contact form compare AND* 5 9
g 236 AND <> |DAND< > - Contact form compare AND* 5 9
3 237 AND< = |DAND< = - Contact form compare AND* 5 9
8 238 AND>= |DAND> = - Contact form compare AND* 5 9
g 240 OR= DOR= - Contact form compare OR* 5 9
8 241 OR> DOR> - Contact form compare OR* 5 9
e 242 OR< DOR< - Contact form compare OR* 5 9
244 OR<> DOR< > - Contact form compare OR* 5 9
245 OR< = DOR< = - Contact form compare OR* 5 9
246 OR>= | DOR> = - Contact form compare OR* 5 9
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Classification AP SO Eoel i Function Ul
16 bit 32 bit command 16bit | 32bit
_ Floating point number contact
© - —= - -
g. - 275 FLD form compare LD* o
59 i i Floating point number contact i
6% 276 FLD> form compare LD* 9
o @ Floating point number contact i
= 217 i FLD< i form compare LD* 9
Floating point number contact )
278 i FLD<> i form compare LD* 9
_ Floating point number contact )
279 i FLD<= i form compare LD* 9
_ Floating point number contact )
280 i FLD>= i form compare LD* 9
_ i Floating point number contact i
281 i FAND form compare AND* 9
Floating point number contact )
282 i FAND> i form compare AND* 9
i Floating point number contact i
o 283 i FAND < form compare AND* 9
3 i i Floating point number contact i
5 284 FAND <> form compare AND* o
@ _ i Floating point number contact i
85: 285 i FAND < form compare AND* 9
_ i Floating point number contact i
g 286 i FAND> form compare AND* 9
a _ i Floating point number contact i
287 i FOR form compare OR* 9
i Floating point number contact )
288 i FOR> form compare OR* 9
i Floating point number contact )
289 i FOR< form compare OR* 9
i Floating point number contact )
290 i FOR<> form compare OR* 9
_ i Floating point number contact )
291 i FOR<— form compare OR* 9
_ i Floating point number contact i
292 i FOR> form compare OR* 9
139 RPR — v Read servo parameter 5 -
140 WPR — v Write servo parameter 5 -
O 141 FPID - v Driver PID control mode 9 -
= 142 FREQ - v Driver torque control mode 7 -
< 262 - DPOS v Set target - 5
?(g 263 TORQ — v Set target torque 5 -
v .
% 261 CANRX _ ?aetzd CANopen slave station 9 i
(@]
v . .
g 264 CANTX _ gVnte CANopen slave station 9 i
3 ata
e v Refresh special
> — -
o 265 CANFLS D corresponding to CANopen 8
320 ICOMR DICOMR v Internal communications read 9 17
321 ICOMW | DICOMW v Internal communications write 9 17
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16-6-4 Detailed explanation of applications commands

API

01 CALL Call subprogram
Bit device Word device '16-bitcommand (3STEP)
X Y | M| K| H [KnX|KnY|/KnM| T [ ¢ | D || CALL | Continuous : CALLP ! Pulse
S 1 executiontype: _______.execution type |
Notes on operand usage: i32-bit command 7

The S operand can designate P o= — b= —

CH2000 series device: The S operand can designate P0-P63

Explanation B S : Call subprogram pointer.

B Write the subprogram after the FEND command.

Flag signal: none

B The subprogram must end after the SRET command.

B Refer to the FEND command explanation and sample content for detailed
command functions.

API .
02 SRET p - Conclusion of subprogram
Bit device Word device {16-bit command (1 STEP) -
X Y | M| K|H KnX/KnY KnM| T | C | D | ggnp | Continuous . _
Ll | executiontype ;i
Notes on operand usage: \32-bitcommand
No operand o= — o= —

_______________________________________________________

A contact-driven command is not needed
Flag signal: none

B A contact-driven command is not needed. Automatically returns next
xplanation
command after CALL command

B Indicates end of subprogram. After end of subprogram, SRET returns to main
program, and executes next command after the original call subprogram CALL
command.

B Refer to the FEND command explanation and sample content for detailed
command functions.
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API . .
06 FEND - Conclusion a main program
Bit device Word device 6-bitcommand (1STEP) |
X Y [M| K| H KnX/KnY/KnM| T | C | D !ggnp  (Continuous & _
L.__.__...executiontype : i | __.
Notes on operand usage: {éé:bit—éb—rﬁﬁ"_ajﬁa""nnnlnnnnnl_ ___________
No operand Lo - LT -

A contact-driven command is not needed ]
Flag signal: none

B This command indicates the end of the main program. It is the same as
the END command when the PLC executes this command.
B The CALL command program must be written after the FEND command,
and the SRET command added to the end of the subprogram.
B When using the FEND command, an END command is also needed.

However, the END command must be placed at the end, after the main
program and subprogram.

L @
process |} CALL Po |) Main program
M1
L—
/!///////////4: CALLP1])
I FENDI end of the

main program

M1013 Sub-program PO
F I ( Y0 )
1s, clock pulse 0.5s 0  RY1

I SRET I

Sub-program P1
M1013
F1 1 ( Y1)

1s, clock pulse 0.5s 0  RY2
I SRET I

END| Endofthe
PLC program
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API
10 D CMP P (D) Compares set output
Bit device Word device \16-bitcommand (7STEP)
XY | MI| K H |KnX|KnY |KnM| T C D | CMP : Continuous : CMPP : Pulse
St % | %k | %k | % | % | % | % | x _________executiontype:  execution type.
SDZ D e e T 32bit command _(13STEP) T
i+ DCMP | Continuous :DCMPP ! Pulse
oo._.__..€xecutiontype: _______ 1 execution type_
Notes on operand usage:
The operand D occupies three consecutive points Flag signal: none

Explanation u

m

m

.
X

e m

m

m

(sD. Compare value 1. (52). Compare value 2. (D). Results of comparison.
Compares the size of the content of operand and ; the results of

comparison are expressed in @.

Size comparison is performed algebraically. All data is compared in the form of
numerical binary values. Because this is a 16-bit command, when b15 is 1, this
indicates a negative number.

When the designated device is Y0, it automatically occupies YO, Y1 and Y2.
When X10=0n, the CMP command executes, and YO0, Y1 or Y2 will be On. When
X10=0ff, the CMP command will not execute, and the state of Y0, Y1 and Y2 will
remain in the state prior to X10=0ff.

If 2, <, or # results are needed, they can be obtained via series/parallel
connections of YO-Y2.

X10
| | CMP | K10 | D10 | YO

YO
— — 1fK10>D10, YO =On

Y1
— — 1fK10=D10, Y1 =0n

Y2
| — IfK10<D10, Y2=On

To clear results of comparison, use the RST or ZRST command.

X10 X10

/ RST| MO / ZRST| M0 | M2
RST| M1
RST| M2
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Aﬁl p ZCP 5 (D) Range comparison

Bit device Word device 116-bit command (9 STEP)

XY M K H |KnX|KnY |KnM| T C D | ZCP : Continuous : ZCPP Pulse
S1 x | % | % | % | x | x | % | x |[.________iexecutiontype: 1 execution type
S2 il N B B T B N '35 bit command (17 STEP)
S il O B T B . DZCP | Continuous : DZCPP;  Pulse |
D * | *x | ________.iexecutiontype:  execution type !

Notes on operand usage:

The content value of operand S1 is less than the content value of|Flag signal: none
S2 operand

The operand D occupies three consecutive points

u : Lower limit of range comparison. : Upper limit of range comparison.

: Comparative value. (D): Results of comparison.

B  When the comparative value is compared with the lower limit and
upper limit , the results of comparison are expressed in @.

B When lower limit > upper limit , the command will use the lower limit
to perform comparison with the upper and lower limit.

B Size comparison is performed algebraically. All data is compared in the form of

numerical binary values. Because this is a 16-bit command, when b15 is 1, this
indicates a negative number.

B When the designated device is MO, it automatically occupies M0, M1 and M2.
B When X0=0n, the ZCP command executes, and M0, M1 or M2 will be On. When
X0=0ff, the ZCP command will not execute, and the state of MO, M1 or M2 will
remain in the state prior to X0=0ff.
B If 2, £ or # results are needed, they can be obtained via series/parallel

connections of M0-M2.

X0
|| ZCP | K10 |K100| C10 | MO
MO
— — 1fC10<K10, M0 =0n
M1
— — 1fK10<C10 < K100, M1=0n
M2
—{ — 1fC10>K100,M2=0n

B To clear results of comparison, use the RST or ZRST command.
X0 X0
/] RsT| Mo| | A ZRST| Mo | M2

RST| M1

RST| M2
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API
12 p MOV (D) Data movement
Bit device Word device \16-bitcommand (5STEP)
X Y[ M| K| H [KnXKnY|[kKnm| T | ¢ | D | MOV : Continuous : MOVP : Pulse
S % | %k |k |k | x | x | % % | ________:executontype!  execution type
D olll B R 35 bit command (9 STEP) T

Notes on operand usage: none . DMOV | Continuous DMOVP|  Pulse

Explanation

Example

Flag signal:

: Data source. @: Destination of data movement.
When this command is executed, the content of content will be directly

moved to @. When the command is not executed, the content of (D) will not
change.

When X0=0ff, the content of D10 will not change; if X0=0n, the value K10 will be
sent to data register D10.
When X1=0ff, the content of D10 will not change; if X1=0n, the current value of

TO will be sent to data register D10.
X0

| MOV | K10 | DO
X1
|| MOV | TO | D10
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API
15 BMOV (D) Send all
Bit device Word device {6-bit command (7 STEP) T
X Y M K H KX/ KnY KnM| T | C ' D [ BMOV | Continuous :{BMOVP:  Pulse
S ¥ ok | ox ok ok |k 0 lexecutiontype; _iexecution type:
D k k k k b
n * | % % | x 132-bit command
Notes on operand usage: Tl T T T

n operand scopen = 110512

Explanation u

Example 1

Example 2 u

|
Example 3

Flag signal: none

). Initiate source device. D). Initiate destination device. . Send block
length.
The content of n registers starting from the initial number of the device designated

by will be sent to the n registers starting from the initial number of the

device designated by ; if the number of points referred to by n exceeds the
range used by that device, only points within the valid range will be sent.

When X10=0n, the content of registers D0O-D3 will be sent to the four registers

D20 to D23.
‘ X10

H BMOV | DO | D20 | K4 DO |—»| D20
| D1 |—»| D21

D2 —| D22
D3 |——| D23
If the designated bit devices KnX, KnY, and KnM are sent, and @must
have the same number of nibbles, which implies that n must be identical.

M1000
'—H—BMOV KIMO| K1Y0| K3 | | MO|——>| YO \

M1 |—| Y1
M2 |—»| Y2
M3 |—>»| Y3

n=4

M4|—»| Y4
M5 |—> | Y5
M6 |—»| Y6
M7 |—| Y7

M8 |—»| Y10
M9 |—» | Y11
M10|—» | Y12 }
M11|— | Y13

n=3

In order to prevent overlap between the transmission addresses of two operands,
which would cause confusion, make sure that the addresses designated by the
two operands have different sizes, as shown below:

When > @ send in the order O —@ —O.

X10 .
}7| ——BMoV| D20 | D19 | K3 | [D20|—5—|D19
D21|—2 [ D20

D22|—@ » D21

When < @ send in the order ®— @ —@.
X11 @
}7| ——BMoV| D10 | D11 | K3 | [R10}—F—»| D11

D11 —P% D12
D12|——> | D13
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API .
20 D ADD p (D) BIN addition
Bit device Word device \16-bit command (7STEP)
XY | M| K H |KnX|KnY|KnM| T C D | ADD : Continuous : ADDP Pulse
S1 % | % | %k | % | x | % | % | x |.________.executiontype: ________  execution type_
S2 L x *r > * 22 32bit command _(13STEP) T
D i+ DADD | Continuous : DADDP | Pulse ;
Notes on operand usage: none | _lexecutontypel | execution type |

Flag signal: M1020 Zero flag
M1021 Borrow flag
M1022 Carry flag
Please refer to the following
supplementary explanation

| :Augend. :Addend. @:Sum.
and using the BIN

B Using two data sources: The result of adding

method will be stored in (2.

B The highest bit of any data is symbolized as bit 0 indicating (positive) 1 indicating
(negative), enabling the use of algebraic addition operations. (for instance:
3+(-9)=-6)

B Flag changes connected with the addition.

1. When calculation results are 0, the zero flag M1020 will be On.

2. When calculation results are less than —32,768, the borrow flag M1021 will be
On.

3. When calculation results are greater than 32,767, the carry flag M1022 will be
On.

16-bit BIN addition: When X0=0n, the result of the content of addend DO plus the
content of augend D10 will exist in the content of D20.

X0
| ADD | DO | D10 | D20

Example

B Relationship between flag actions and negative/positive numbers:

Remark 16 bit: Zero flag Zero flag zeroflag

'R VOO YN
-2,-1,0 -82,768 ¢—— -1, 1 —» 32,767 0 1 2

\u '\k/OLJ/‘ U /

The highest bit  The highest bit

Borrowflag  tihe data of the data Carry flag
=1 (negative) = 0 (positive)
32 bit: Zero flag Zero flag Zero flag
VR VD YA N
-2,-1,0 -2,147,483648 <«— -1, 0 1 —>» 2147,483,647 0 1 2
The highest bit The highest bit
Borrowflag of the data of thelgata | Carry flag

=1 (negative) = 0 (positive)
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A;I D SuUB P (D) BIN subtraction

Bit device Word device 116-bit command (7 STEP)
X[ Y[ M| K[ H[KnXx/KnY|[knm| T | ¢ | D | SUB : Continuous : SUBP : Pulse
St % | % | % | ok | ok | x x| % :________executiontype: | execution type :
22 =z * 21+ 2 35.bit command (13 STEP) T
| . Continuous Pulse
Notes on operand usage: none . PSUB ! execution type ! °SYBF ! execution type |

Flag signal: M1020 Zero flag
M1021 Borrow flag
M1022 Carry flag
Please refer to the following
supplementary explanation

[ : Minuend. : Subtrahend. @: Difference.
and using the

B Using two data sources: The result of subtraction of

BIN method is stored in @.

B The highest bit of any data is symbolized as bit 0 indicating (positive) 1 indicating
(negative), enabling the use of algebraic subtraction operations.

B Flag changes connected with subtraction.

1. When calculation results are 0, the zero flag M1020 will be On.
2. When calculation results are less than —32,768, the borrow flag M1021 will be

On.
3. When calculation results are greater than 32,767, the carry flag M1022 will be
On.
B 16-bit BIN subtraction: When X0=0On, the content of D10 is subtracted from the
content of DO, and the difference is stored in D20.

X0
‘ | SUB | DO | D10 | D20
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AP MUL (s1) (s2) (D) BIN multiplication

22 | D
Bit device Word device \16-bitcommand (7STEP)
X! Y M| K| HJKX/KnY[Knm| T | ¢ | D | MUL : Continuous ; MULP :  Pulse
S1 % | ok | % | % | sk | sk | sk | x ________executiontype: 1 execution type
SDZ L x *r > * 22 30 bit command _(13STEP) T
+ DMUL Continuous + DMULP : Pulse ;
Notes on operand usage: : lexecution type! | execution type !

The 16-bit command operand D will occupy 2 consecutive points
Flag signal: none

u : Multiplicand. : Multiplier. @: Product.
and are multiplied using the BIN

B Using two data sources: When
method, the product is stored in @.

16-bit BIN multiplication operation:

(D) +1 (D)
A A A A
7 N\ Ve N\ 7 N\ 7 N\
b15.......... b0 b15.......... b0 b31.......... b16b15.............. b0
X | -
b15is a symbol bit b15is a symbol bit b31is a symbol bit (b150f D+1)

Symbol bit = O refers to a positive value.
Symbol bit = 1 refers to a negative value.

When (D) is a bit device, K1-K4 can be designated as a hexadecimal number,
which will occupy 2 consecutive units.

B When 16-bit DO is multiplied by 16-bit D10, the result will be a 32-bit product; the

P upper 16 bits will be stored in D21, and the lower 16 bits will be stored in D20.
Whether the bit at the farthest left is Off or On will indicate the sign of the result.

X0

L7 MUL | DO | D10 | D20

MUL | DO | D10 |[K8MO
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API L
>3 b PV p (D) BIN division
Bit device Word device .16-bitcommand (7STEP)
XY M| K| H I KnX|knY Knm! T | ¢ | b || DIV | Continuous : DIVP : Pulse
S1 % | ok | x| ok | x | % | *x | % | ________executiontype: ______!executiontype:
S2 ol B o B O 32°bit command (13 STEP) T
D il N T N B . DDIV | Continuous | DDIVP |  Pulse
Notes on aperand usage: L_________iexecutiontypei _______.executiontype!

The 16-bit command operand D will occupy 2 consecutive points

Explanation

Flag signal: none

[ ] : Dividend. : Divisor. @: Quotient and remainder.

B Using two data sources: The quotient and remainder will be stored in (D) when
and are subjected to division using the BIN method. The sign bit for
, and (D) must be kept in mind when performing a 16-bit operation.

16-bit BIN division:

Quotient Remainder
GD @ @ +1
- — - ~ Vol e Y o~
b15.....l. b00 b15............. b00 b15............. b00 b15............. b00

it (DD is a bit device, K1-K4 can be designated 16 bits, which will occupy 2
consecutive units and yield the quotient and remainder.

B When X0=0n, the quotient resulting from division of dividend DO by divisor D10
will be placed in D20, and the remainder will be placed in D21. Whether the
highest bit is Off or On will indicate the sign of the result.

X0

| DIV | DO | D10 | D20

DIV DO | D10 |K4YO
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API
BIN n
o4 D INC o (D) add one
Bit device Word device 16-bitcommand (3STEP)
X! Y[ M| K| H KX KnY KnM[ T | ¢ | D : INC : Continuous : INCP :  Pulse
D % | % | ok | *k | x |_______.executiontype: _______ :executiontype:
Notes on operand usage: none 30.bit command (5 STEP) T 5
i DINC | Continuous : DINCP ! Pulse

Flag signal: none

u @: Destination device.
B |f acommand is not the pulse execution type, when the command is executed, the

program will add 1 to the content of device (D) for each scanning cycle.
B This command is ordinarily used as a pulse execution type command (INCP).

B During 16-bit operation, 32,767 +1 will change the value to -32,768. During 32 bit
operation, 2,147,483,647 +1 will change the value to -2,147,483,648.

B When X0=0ff—0n, 1 is automatically added to the content of DO.
xample X0
F ——INcP| DO
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API

BIN r n

o5 D DEC (D) subtract one
Bit device Word device \16-bitcommand (3STEP)
XY M| K H [KnX|KnY [KnM! T C D | DEC : Continuous : DECP : Pulse ;
D * * * * * I ________.executiontype: 1 execution type
Notes on operand usage: none \30.bit command (5 STEP) T 5

i+ DDEC | Continuous :DDECP | Pulse

rexecution type: » execution type !

Flag signal: none

u @: Destination device.
B [f acommand is not the pulse execution type, when the command is executed, the

program will add 1 to the content of device (D) for each scanning cycle.
B This command is ordinarily used as a pulse execution type command (DECP).

B During 16-bit operation, -32,768 -1 will change the value to 32,767. During 32 bit
operation, -2,147,483,648 -1 will change the value to -2,147,483,647.

B When X0=0ff—On, 1 is automatically subtracted from the content of DO.
xample X0
F ——DECP | DO
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API . .
ROR (D) Right rotation
30 D P
Bit device Word device \16-bitcommand (5STEP)
X Y| M| K| H[KnX[knY|knM| T | ¢ | D | ROR i Continuous : RORP : Pulse .
% | x| ok | x| ok |_________.executiontype;  execution type
n lll B \32-bit command (9STEP) ;
Notes on operand usage: i+ DROR | Continuous :DRORP Pulse ;
Only K4 (16-bit) will be valid if the operand D is designated as KnY\._________iexecutiontype: | execution type
or KnM. )
n operand n=K1-K16 (16-bit) Flag signal: M1022  Carry flag

B Rotates the device designated by @y to the right bits.
B This command is ordinarily used as a pulse execution type command (RORP).

When X0=0ff—0n, 4 of the 16 bits in D10 specify a right rotation; the content of

| @: Device to be rotated. : Number of bits for one rotation.

Example the bit indicated with * (see figure below) will be sent to the carry flag signal
M1022.
X0
|| RORP| D10 | K4
Rotate to the right
upper bit lower bit
D10 [o[[+[+1]o[1T1 o[ 1]oJoJo[+]ol+} Cff;réy
16 bits ...
After one rotation
upper bit to the right lower bit | M1022
D10 [o]1|o]1]o[1[1]1]1[o0]1]1]o]1]0]0] L’lIl Carry

# flag

16-64



Chapter 16 PLC Function Applications

API .
31 p ROL (D) Left rotation
Bit device Word device \16-bitcommand (5STEP)
X Y| M| K| H[KnX[knY]knM| T | ¢ | D | ROL : Continuous : ROLP : Pulse .
D % | % |k | ok | % .________iexecuiontype:  execution type :

* | % i .
n : 132-bit command (9 STEP) :
Notes on operand usage:

Only K# (16-bit) will be valid if the operand D is designated as KnY: CHob | eg;ﬁtt'ir(‘)‘ftus ol DROLE oeote
or KnM LS E e et .yp__' __________ Dbt bbbl yp__'
n operand n=1to 16 (16-bit) Flag signal: M1022 Carry flag

B Rotates the device designated by @y to the left bits.
B This command is ordinarily used as a pulse execution type command (ROLP).

When X0=0ff—0n, 4 of the 16 bits in D10 specify a left rotation; the content of the

Example bit indicated with * (see figure below) will be sent to the carry flag signal M1022.

| @: Device to be rotated. : Number of bits for one rotation.

X0
F———ROLP| D10 | K4

Rotate to the left

. 44—
upper bit lower bit
m1022 [ Je——T1[1[1[1[1]1]1 o] oJoJoJoJo]o]o] D10
Carry 3 ?
flag ™ ! 16 bits
| @ After one rotation
% ' upper bit totheleft  ver bit
m1022 [1}«-+  [1]1]1]1]oJofofoJooJoJo[1T1T1T1] D10
Carry | *
flag : |
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':ISI ZRST o Clear range
Bit device Word device '16-bit command  (5STEP)
X Y| M| K H KX/KnY KM T | C D } ZRST ! Continuous : ZRSTP ! Pulse |
D1 * |k * |k |k b _iexecutontype: | execution type :
D2 k k % % K il
Notes on operand usage: 532'bit corpmand . . :
Number of operand D1 operand < number of operand D> N . ] . !

Operands D+, D> must designate the same type of device )
Please refer to the function specifications table for each device in|Flag signal: none

series for the scope of device usage
B D,: Clear range's initial device. D,: Clear range's final device.
Explanation
B When the number of operand D; > number of operand D,, only the operand
designated by D, will be cleared.
B When X0 is On, auxiliary relays M300 - M399 will be cleared and changed to Off.
P B When X1 is On, 16-bit counters CO - C127 will all be cleared. (Writes 0, and clears
and changes contact and coil to Off).
B When X10 is On, timer TO - T127 will all be cleared. (Writes 0, and clears and

changes contact and coil to Off).
B  When X3 is On, the data in data registers DO - D100 will be cleared and set as 0.

X0
— —— ZRST | M300 | M399
X1
— —— ZRST Co Cc127
X10
— —— ZRST TO T127
X3
— ——— ZRST DO D100

B Devices can independently use the clear command (RST), such as bit device Y, M
emark .
and word device T, C, D.
X0

— | RST MO
RST TO
RST YO
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API BIN whole number — binary decimal
-S { : ] .
49 D FLT P transformation
Bit device Word device A6-bitcommand - -
XY | M| K H |KnX|KnY | KnM| T C D | = o R I, T
S % % % % S
D * | % % | % | x |132-bit command (9steps)
Notes on operand usage: Please refer to the function specificationsi DFLT Conttllnuotus DFLTP Pglset |
table for each device in series for the scope of device usage |......executonlype; L execution type |

The operand D will occupy 2 consecutive points Flag signal: none

Explanation B S: Transformation source device. D: Device storing transformation results.

B Transforms BIN whole number into a binary decimal value.
B When X11 is On, converts the whole number of values corresponding to DO and
P D1 into floating point numbers, which are placed in D20 and D21.

X11
|—||— DFLT DO D20
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150

Bit device
XY | M
S1
S2
S3
S
n *

* | %% X

AP MODRW p Gy G G & (M MODBUS data read/write

Word device 116-bit command (5 STEP)

; Continuous MODRW :  Pulse
' execution type :P

I [ I P 8 ot PR Wil

K

H [KnX KnY|KnM| T | C | D [MODRW
* * |

B

k >k

X

. T T L = :
* Flag signal: M1077 M1078 M1079

B Si: online device address. S2: communications function code. S3: address of
data to read/write. S: register for data to be read/written is stored. N: length of data

to be

read/written.

B COM1 must be defined as controlled by the PLC (set P9-31 = -12) before using

this command, and the corresponding communications speed and format must

also be set (set P09-01 and P09-04). S2: communications function code.
Currently only supports the following function code; the remaining function code
cannot be executed.

Function Description

H 02 Input read

H 03 Read word

H 06 Write single word

H OF Write multiple coils

H10 Write single word

B After executing this command, M1077, M1078 and M1079 will be immediately

chan

ged to 0.

B As an example, when CH2000 must control another converter and PLC, if the

converter has a station number of 10 and the PLC has a station number of 20, see

the following example:
Control slave device converter

MODRW command

H2000 to H2001, and writes the values

as D15to D16
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lssga Example S1 S2 S3 S4 n
’ Node | Function |Addres Register Len
ID code s 9 th:
Reads 4 sets of data comprising the
converter slave device parameters
1 P01-00 to P01-03, and saves the read K10 H3 H100 DO K4
data in DO to D3
Reads 3 sets of data comprising the
converter slave device addresses
2 H2100 to H2102, and saves the read K10 H3 H2100 D5 K3
data in D5 to D7
Reads 3 sets of data comprising the
converter slave device parameters
3 P05-00 to P05-03, and writes the K10 H10 H500 D10 K3
values as D10 to D12
Writes 2 sets of data comprising the
4 converter slave device addresses K10 H10 |H2000! D15 K2




Chapter 16 PLC Function Applications

PLC controlling slave device

MODRW command

Serial Example S1 S2 S3 S4 n
No. Node |Functio|Addres |Registe L .
ength:
ID n code S r

Reads 4 sets of data comprising the
1 |PLC slave device's X0 to X3 state, and| K20 H2 H400 DO K4
saves the read data in bits 0 to 3 of DO
Reads 4 sets of data comprising the

2 |PLC slave device's Y0 to Y3 state, and| K20 H2 H500 D1 K4
saves the read data in bits 0 to 3 of D1
Reads 4 sets of data comprising the

3 |PLC slave device's M0 to M3 state, and| K20 H2 H800 D2 K4
saves the read data in bits 0 to 3 of D2
Reads 4 sets of data comprising the

4 |PLC slave device's TO to T3 state, and | K20 H2 H600 D3 K4
saves the read data in bits 0 to 3 of D3
Reads 4 sets of data comprising the

5 |PLC slave device's CO to C3 state, and| K20 H2 HEO0O D4 K4
saves the read data in bits 0 to 3 of D4
Reads 4 sets of data comprising the
PLC slave device's TO to T3 count

6 value, and saves the read data of D10 2 A He00 =0 .
to D13

Reads 4 sets of data comprising the
PLC slave device's CO to C3 count

7 value, and saves the read data of D20 K20 H3 HE00 | D20 K4
to D23

Reads 4 sets of data comprising the
PLC slave device's DO to D3 count

£ value, and saves the read data of D30 = R | R ey &
to D33

Writes 4 sets of the PLC slave device's
9 |YO0 to Y3 state, and writes the values as| K20 HF H500 D1 K4
bits 0 to 3 of D1

Writes 4 sets of the PLC slave device's
10 |MO to M3 state, and writes the values K20 HF H800 D2 K4
as bits 0 to 3 of D2

Writes 4 sets of the PLC slave device's
11 |TO to T3 state, and writes the values as| K20 HF H600 D3 K4
bits 0 to 3 of D3

Writes 4 sets of the PLC slave device's
12 |CO0 to C3 state, and writes the values K20 HF HEQO D4 K4
as bits 0 to 3 of D4

Writes 4 sets of the PLC slave device's
13 |TO to T3 state, and writes the values of| K20 H10 | H600 D10 K4
D10 to D13

Writes 4 sets of the PLC slave device's
14 |CO to C3 state, and writes the values of| K20 H10 | HEOO | D20 K4
D20 to D23

Writes 4 sets of the PLC slave device's
15 |DO0 to D3 state, and writes the values of| K20 H10 |H1000| D30 K4
D30 to D33
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Will trigger MO On when the PLC begins to operate, and sends instruction to
execute one MODRW command.

After receiving the slave device's response, if the command is correct, it will
execute one ROL command, which will cause M1 to be On.

After receiving the slave device's response, will trigger M50 = 1 after a delay of 10
PLC scanning cycles, and then execute one MODRW command.

After again receiving the slave device's response, if the command is correct, it will
execute one ROL command, and M2 will change to On at this time (and M2 can
be defined as a repeat of M); K4MO will change to K1, and only MO will remain 1.
Transmission can proceed in a continuous cycle. If you wish to add a command,
merely add the desired command in the empty frame, and change repeat M to

Mn+1.
M1002

0 : | MOV K1 KaMo |
start funning forward (instantaneously)

( Mn+1
M1002 MO
7 I /| | MODRW K1 H3 H4064 D100 Ki|
start funning forward (instantaneously)
M50 | M1
— | IF | MODRW K1 H3 H406A D200 K4|
il Mn-1 E
| | MODRW ¥
E '\l/lln | i
el | MODRW |
]

M1077 M1078 M1079

35 (1 W A | ROLP  KaMo K1|
485R/W 485R/W 485R/W
complete mistake overtime

M1077
43 | INC D30
i {INc D3]
complete
| D30 K10 | | MOV K0 D30
( M50 )
58 END
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,1A1P(I) D ECMP p Gy G M Comparison of binary floating point numbers
Bit device Word device 16bit command T
XY M| K| HI[KXKnY[KnM| T | ¢ | D = — _ T — !
S1 *k k *k e e S '
S2 * | %k % 132-bit command (13 STEP) '
D * % * DECMP | Continuous DECMPP! Pulse

Notes on operand usage: ________.Gxecutiontype; ________iexeculion ype
The operand D occupies three consecutive points )

Please refer to the function specifications table for each device in Flag signal: none

series for the scope of device usage

B S;: Comparison of binary floating point numbers value 1. S,: Comparison of
xplanation . . . . .
binary floating point numbers value 2. D: Results of comparison, occupies 3
consecutive points.

B When binary floating point number 1 is compared with comparative binary
floating point number 2, the result of comparison (>, =, <) will be expressed in D.

B If the source operand S, or S, designates a constant K or H, the command will
transform the constant to a binary floating-point number for the purpose of
comparison.

B When the designated device is M10, it will automatically occupy M10-M12.

B When X0=0n, the DECMP command executes, and one of M10-M12 will be On.
When X0=0ff, the DECMP command will not execute, and M10-M12 will remain
in the X0=Off state.

B |f results in the form of 2, <, or # are needed, they can be obtained by series and
parallel connection of M10-M12.

B Please use the RST or ZRST command to clear the result.

X0
— | DECMP| DO D100 M10
M10
| ——— When (D1, D0)>(D101, D100), M10 is On.
M11
L | ——— When (D1, D0)=(D101, D100), M11is On.
M12
L |——— When (D1, D0)<(D101, D100), M12is On.

16-71



Chapter 16 PLC Function Applications

$1P1| D EZCP p G G & (@ Comparison of binary floating point number range
Bit device Word device | S
XY | M| K| H KnX/KnY/KnM| T | ¢ | D [16-bitcommand :
St * | ok e IO S S RO .
S2 * | ok K o
S % % % 532-b|t command 17 STEE) .
+ DEZCP : Continuous 'DEZCPP: Pulse
D * | * | {executiontype! | execution type |
Notes on operand usage: |TTTTTTTTTTRTTTOT
The operand D occupies three consecutive points Flag signal: none

Please refer to the function specifications table for each device in
series for the scope of device usage

B S;: Lower limit of binary floating point number in range comparison. S,: Upper
Explanation .. . . . . . . .
limit of binary floating point number in range comparison. S: Comparison of
binary floating point numerical values. D: Results of comparison, occupies 3
consecutive points.

B Comparison of binary floating point numerical value S with binary floating point
number lower limit value Sy and binary floating point number upper limit value S,;
the results of comparison are expressed in D.

B If the source operand S, or S, designates a constant K or H, the command will
transform the constant to a binary floating-point number for the purpose of
comparison.

B When the lower limit binary floating point number S, is greater than the upper
limit binary floating point number S,, a command will be issued to perform
comparison with the upper and lower limits using the binary floating point number
lower limit value S;.

B When the designated device is MO, it will automatically occupy M0- M2.

B When X0=0n, the DEZCP command will be executed, and one of M0-M2 will be
On. When X0=0ff, the EZCP command will not execute, and M0O-M2 will continue
in the X0=Off state.

B Please use the RST or ZRST command to clear the result.

X0
— | DEZCP| DO D10 | D20 MO

MO

- {———  When (D1, D0) > (D21, D20), MO is On.

M1

L | ——— When (D1, D0) < (D21, D20) < (D11, D10), M1 is On.

M2

| |———  When (D21, D20) > (D11, D10), M2 is On.
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API .
116 D RAD p O @ Angle — Diameter
Bit device Word device \16-bit command
X! Y M| K| HIKXKY[KnM[ T ' ¢c | D [ — | - A -
S x| % O
D x 32-bit command (9 STEP) |

Notes on operand usage: .
Please refer to the function specifications table for each device inj----------t =222 W Eo O EEECEEEEEEEE '

series for the scope of device usage . .
Flag signal: none

£ . S: data source (angle). D: result of transformation (diameter).
xplanation

B Uses the following formula to convert angles to radians.
B Diameter =Angle x (11/180)

B When X0=0n, the angle of the designated binary floating point number (D1, D0)
P will be converted to radians and stored in (D11, D10), with the content consisting
of a binary floating point number.

X0
F—— DRAD DO D10

®| D1 | DO |ang|eva|ue

D two decimal places

@' D 11 | D10 [RAD value (angle value xn/180)
two decimal places
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API
117 D

Bit device
XY | M
S
D

Notes on operand usage:

DEG

p O @ Diameter — angle
Word device ‘16-bit command T
K| H KnX KnY/[Knm! T [ ¢ | D | — | - A -

k % K| il .,
% [32-bit command (9 STEP) |

+ DDEG | Continuous :DDEGP Pulse

Please refer to the function specifications table for each device in|'.___._____.éXeculiontype. _______:execulion |

series for the scope of device usage

Example

) |
Explanation

Flag signal: none

S: data source (diameter). D: results of transformation (angle).
Uses the following formula to convert radians to an angle.
Angle =Diameter x (180/)

When X0=0n, angle of the designated binary floating point number (D1, DO0) in
radians will be converted to an angle and stored in (D11, D10), with the content
consisting of a binary floating point number.

X0
—— DDEG DO D10

REE
2 M/ NEURE

& | b1 | Do

U

D 11 D10 |MAEME (REEHE x 180/x)
@ | | | 2 /N
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;A;(I) D EADD p Gy Gy @ Adding binary floating point numbers
Bit device Word device 116-bit command
XYM K| HI[KX[KnYKeM| T ' C | D [ — &+ — A S -
S1 * | % O
sS2 * | % % [32-bit command (9 STEP) |
D % | DEADD : Continuous :DEADDP: Pulse .
' » execution type » execution type |

Notes on operand usage: e LTI e
Please refer to the function specifications table for each device in
series for the scope of device usage

B S, addend. S,: augend. D: sum.

B When the content of the register designated by S, is added to the content of the
register designated by S4, and the result is stored in the register designated by D.
Addition is performed entirely using binary floating-point numbers.

Flag signal: none

B If the source operand S, or S, designates a constant K or H, the command will
transform that constant into a binary floating point number for use in addition.

B In the situation when S; and S, designate identical register numbers, if a
"continuous execution" command is employed, when conditional contact is On,
the register will perform addition once during each scan. Pulse execution type
commands (DEADDP) are generally used under ordinary circumstances.

B When X0=0n, a binary floating point number (D1, D0) will be added to a binary
P floating point number (D3, D2), and the results stored in (D11, D10).

X0

—— DEADD| DO D2 D10

B When X2 =On, a binary floating point number (D11, D10) will be added to K1234
(which has been automatically converted to a binary floating-point number), and
the results stored in (D21, D20).

X2
—— DEADD| D10 K1234 D20
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API
121 D

ESUB

Bit device
XY M

S1
S2
D

p Gy Gy @ Subtraction of binary floating point numbers
Word device \16-bitcommand
K | H [KnX[KnYKnM| T [ C | D & = i - - S N —
* | ok S
* | % % 32-bitcommand (13 STEP)
« | DESUB : Continuous :DESUBP: Pulse .
' » execution type . execution type |

Notes on operand usage: R e

Please refer to the function specifications table for each device in
series for the scope of device usage

) |
Explanation

|
Example

Flag signal: none
S:: minuend. S,: subtrahend. D: difference.

When the content of the register designated by S, is subtracted from the content
of the register designated by S,, the difference will be stored in the register
designated by D; subtraction is performed entirely using binary floating-point
numbers.

If the source operand S, or S, designates a constant K or H, the command will
transform that constant into a binary floating point number for use in subtraction.

In the situation when S; and S, designate identical register numbers, if a
"continuous execution" command is employed, when conditional contact is On,
the register will perform addition once during each scan. Pulse execution type
commands (DESUBP) are generally used under ordinary circumstances.

When X0=0n, a binary floating point number (D1, D0) will be subtracted to a
binary floating point number (D3, D2), and the results stored in (D11, D10).

X0
—— DESUB| DO D2 D10

When X2 =On, the binary floating point number (D1, DO) will be subtracted from
K1234 (which has been automatically converted to a binary floating-point
number), and the results stored in (D11, D10).

X2
—— DESUB| K1234 DO D10
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122/ D

EMUL

Bit device

XY
S1
S2
D

M

Chapter 16 PLC Function Applications

p Gy G M Multiplication of binary floating point numbers
Word device \16-bitcommand
K | H [KnX/KnY[KnM| T [ C | D | = i — i S T
* | % S
* | % * 32-bit command (13 STEP)
% [ DEMUL : Continuous :DEMULP: Pulse .
' » execution type » execution type |

Notes on operand usage: e LTI e

Please refer to the function specifications table for each device in
series for the scope of device usage

) |
Explanation

|
Example

Flag signal: none
S;: multiplicand. S,: multiplier. D: product.

When the content of the register designated by S, is multiplied by the content of
the register designated by S,, the product will be stored in the register
designated by D; multiplication is performed entirely using binary floating-point
numbers.

If the source operand S, or S, designates a constant K or H, the command will
transform that constant into a binary floating point number for use in
multiplication.

In the situation when S; and S, designate identical register numbers, if a
"continuous execution" command is employed, when conditional contact is On,
the register will perform multiplication once during each scan. Pulse execution
type commands (DEMULP) are generally used under ordinary circumstances.

When X1=0n, the binary floating point number (D1, D0O) will be multiplied by the
binary floating point number (D11, D10), and the product will be stored in the
register designated by (D21, D20).

X1
—— DEMUL| DO D10 D20

When X2 =On, the binary floating point number (D1, DO) will be multiplied from
K1234 (which has been automatically converted to a binary floating-point
number), and the results stored in (D11, D10).

X2
—— DEMUL| K1234 DO D10
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f;é D EDIV p Gy Gy @ Division of binary floating point numbers
Bit device Word device 116-bit command !
X Y M| K|H KX KnY[KnM| T [ C | D i — | - L T . i
St * | % O
S2 * | % * 32-bit command (13 STEP) |
+ DEDIV | Continuous :DEDIVP: Pulse

D * |
: » execution type . execution type !

Notes on operand usage: e tIIEERILURES R YRE
Please refer to the function specifications table for each device in Flag signal: none

series for the scope of device usage
€ S,:dividend. S;: divisor. D: quotient and remainder.
xplanation
€ When the content of the register designated by S; is divided by the content of the
register designated by S,, the quotient will be stored in the register designated
by D; division is performed entirely using binary floating-point numbers.

B If the source operand S, or S, designates a constant K or H, the command will
transform that constant into a binary floating point number for use in division.

€ When X1=0n, the binary floating point number (D1, DO) will
P be divided by the binary floating point number (D11, D10),
and the quotient stored in the register designated by (D21,
D20).
X1

—— DEDIV DO D10 D20

€ When X2 =On, the binary floating point number (D1, D0O) will be divided by
K1,234 (which has been automatically converted to a binary floating-point

number), and the results stored in (D11, D10).

X2
—— DEDIV DO K1234 | D10
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f; D EXP p O @ Binary floating point number obtain exponent

Bit device Word device 16-bit command . .

XY | M K H KnX|KnY KnM| T C D\ - . o o
S k %k K|,
D * [32-bit command (9 STEP)
Notes on operand usage: + DEXP Conti.nuous  DEXPP : quse :
Please refer to the function specifications table for each device in|.._..__.__iéxecutiontype; ________ 1 execution type

series for the scope of device usage

Explanation

Flag signal: none
S: operation source device. D: operation results device.
Taking e =2.71828 as a base, S is the exponent in the EXP operation.
[D+1>D]=EXP!S 41 S/

Valid regardless of whether the content of S has a positive or negative
value. The designated register D must have a 32-bit data format. This
operation is performed using floating-point numbers, and S must therefore
be converted to a floating point number.

Content of operand D =e® ; e=2.71828, S is the designated source data
When MO is On, the value of (D1, D0) will be converted to a binary floating
point number, which will be stored in register (D11, D10).

When M1 is On, the EXP operation is performed on the exponent of (D11,
D10); its value is a binary floating point number stored in register (D21,
D20).

|| | DFLT DO D10

|| | DEXP D10 D20

END
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¢§5| D LN p e @ Binary floating point number obtain logarithm

Bit device Word device 16-bit command . .

XY | M K H KnX|KnY KnM| T C D\ - . o o
S k %k K|,
D * [32-bit command (9 STEP)
Notes on operand usage: . DLN . Continuous : DLNP Pulse .
Please refer to the function specifications table for each device in|.._..__.__iéxecutiontype; ________ 1 execution type

series for the scope of device usage

Explanation

Flag signal: none

B S: operation source device. D: operation results device.

B Taking e =2.71828 as a base, S is the exponent in the EXP operation.

B [D+1:>D]=EXP!S+1:S!

B Valid regardless of whether the content of S has a positive or negative
value. The designated register D must have a 32-bit data format. This
operation is performed using floating-point numbers, and S must therefore
be converted to a floating point number.

B Content of operand D =e® ; e=2.71828 > S is the designated source data

B When MO is On, the value of (D1, D0O) will be converted to a binary floating
point number, which will be stored in register (D11, D10).

B When M1 is On, the EXP operation is performed on the exponent of (D11,
D10); its value is a binary floating point nhumber stored in register (D21,
D20).

MO
|| | DFLT DO D10
M1

|| | DLN D10 D20 |

END
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fg D ESQR p O @ Binary floating point number find square root

Bit device Word device 16-bit command . .

X Y | M K H |[KnX|KnY KnM| T C D T T T
S % % S
D * 32-bit command (9 STEP)
Notes on operand usage: + DESQR : Continuous :DESQR ! Pulse .
Please refer to the function specifications table for each device in| ... ___: 1executiontype __ P ___:execution type ;

series for the scope of device usage )
Flag signal: none

B S:source device for which square root is desired D: result of finding square
root.

B When the square root is taken of the content of the register designated by
S, the result is temporarily stored in the register designated by D. Taking
square roots is performed entirely using binary floating-point numbers.

m |f the source operand S refers to a constant K or H, the command will
transform that constant into a binary floating point number for use in the

operation.
B When X0=0On, the square root is taken of the binary floating point number (D1,
P DO0), and the result is stored in the register designated by (D11, D10).
X0

F——DESQR| DO D10

(D1, D0) — (D11,D10)

Binary floating Binary floating
point point

B When X2 =On, the square root is taken of K1,234 (which has been automatically
converted to a binary floating-point number), and the results stored in (D11,
D10).

X2
F———-7DESQR| K1234 | D10
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API INT ® D Binary floating point number — BIN whole
129 D P number transformation
Bit device Word device :16-bitcommand
X | Y| M| K| H KX KnY[KeM| T | C | D [ — - T -
S S
D x 132-bit command (9 STEP)
Notes on operand usage: ¢+ DINT : Continuous : DINTP ! Pulse
Please refer to the function specifications table for each device inf..________:executiontype: : execution type.

series for the scope of device usage .
Flag signal: none

Explanation [ | S: the source device to be transformed. D: results of transformation.

B The content of the register designated by S is transformed from a binary
floating point number format into a BIN whole number, and is temporarily
stored in D. The BIN whole number floating point number will be discarded.

B The action of this command is the opposite of that of command APl 49
(FLT).

B When X0=0n, the binary floating point number (D1, DO) is transformed into a

BIN whole number, and the result is stored in (D10); the BIN whole number
floating point number will be discarded.

X0
|| IDINT DO D10 |

END
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API . . . .
130 D SIN p O @ Binary floating point number SIN operation
Bit device Word device \16-bitcommand ]
X Y M| K| H KX/ KnY|KnM| T  C | D} — + . R S
S k k b S N
D x 32-bit command (9 STEP)
Notes on Operand usage: E DSlN E COntinUOUS E DSINP E PU|Se
Please refer to the function specifications table for each device in series....._..__:€xecutiontype: ________:execution type

for the scope of device usage )
Flag signal: none

€ S:the designated source value. D: the SIN value result.
Explanation

€ Sis the designated source in radians.
€ The value in radians (RAD) is equal to (angle x1/180).
€ The SIN obtained from the source value designated by S is stored in D.
The following figure displays the relationship between the arc and SIN results:
R S: Radian
4 R: Result (SIN value)

€ When X0=0n, the SIN value of the designated binary floating point number (D1,

DO) in radians (RAD) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
F—— DSIN DO D10

) I D 1 | DO RAD value (x/m 180)

binary floating point

@ | D 11 | D10 |S|NV3|U€

binary floating point
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f,;l D COSs p O @ Binary floating point number COS operation

Bit device Word device 16-bit command . |

X Y | M K H [KnX|KnY KnM| T C D I = R O
S %k %k K i,
D * 32-bit command (9 STEP) |
Notes on operand usage: 5 DCOS 5 Continuous : DCOSP ! Pulse
Please refer to the function specifications table for each device in'.__._____ .« lexecutiontype! i | execution type !

series for the scope of device usage )
Flag signal: none

B S:the designated source value. D: the COS value result.
Explanation

B The source designated by S can be given as radians or an angle; this is
decided by flag M1018.

B When M1018=0ff, the operation is in radians mode, where the radians (RAD)
value is equal to (angle x11/180).

B When M1018=0n, the operation is in the angle mode, where the angular range is
0°< angle <360°.

B When calculation results yield 0, M1020=0n.
B The COS obtained from the source value designated by S is stored in D.

The following figure displays the relationship between the arc and SIN results:

R S: Radian
4 R: Result (COS value)

B When X0=0n, the COS value of the designated binary floating point number (D1,

DO0) in radians will be stored in (D11, D10), with the content consisting of a binary
floating point number.

X0
——- DCOS DO D10

| RAD value ( x ©/180)
binary floating point

& | b1 [ po

cosvalue
binary floating point

@ | b1 | pio |
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API . . . .
132 D TAN p O @ Binary floating point number TAN operation
Bit device Word device A6-bitcommand _ _
XY | M K H |[KnX|KnY KnM| T C D = o R .
S k % S
D * 32-bit command (9 STEP)
Notes on operand usage: i+ DTAN : Continuous : DTANP : Pulse .
Please refer to the function specifications table for each device inf_.._______ iexecutiontype; . . execution type |

series for the scope of device usage )
Flag signal: none

B S:the designated source value. D: the TAN value result.
Explanation

B The source designated by S can be given as radians or an angle; this is decided by
flag M1018.

B When M1018=0ff, the operation is in radians mode, where the radians (RAD) value
is equal to (angle x11/180).

B When M1018=0n, the operation is in the angle mode, where the angular range is
0°< angle <360°.

B When calculation results yield 0, M1020=0n.
B The TAN obtained from the source value designated by S is stored in D.

The following figure displays the relationship between the arc and SIN results:

S:arc angle data
R: result (TAN value)

€ When X0=0n, the TAN value of the designated binary floating point number (D1,

DO) in radians (RAD) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
F——- DTAN DO D10

| RAD value (degree x t/ 180)
binary floating point

& | p1 | Dpo

I

TAN value
@ | D 11 | D10 binary floating point
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API

133 D ASIN p O @ Binary floating point number ASIN operation
Bit device Word device §16-bit command . .
X Y | M K H [KnX KnY |KnM| T C D | = T T
S k k K|l
D * 132-bit command (9 STEP)
Notes on operand usage: : DASIN : Continuous :DASINP: Pulse :
Please refer to the function specifications table for each device inf__....___. iexecutiontype: _______:executiontype

series for the scope of device usage .
Flag signal: none

B S:the designated source (binary floating point number). D: the ASIN value result.
xplanation

m  ASIN value =sin™

The figure below shows the relationship between input data and result:

S: Input (SIN value)
R: Result (ASIN value)

€ When X0=0n, the ASIN value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
—— DASIN DO D10

DO | Binary floating point

ASIN value

D10 | binary floating point
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fg‘: D ACOS p O @ Binary floating point number ACOS operation

Bit device Word device 16-bit command . .

XY | M K H |[KnX|KnY KnM| T C oy -+ - = -
S %k %k b S I
D % 32-bit command (9 STEP)
Notes on operand usage: 1 DACOS ;  Continuous ; DACOS : Pulse ;
Please refer to the function specifications table for each device in\..._..___iexecutiontype: P . execution type

series for the scope of device usage .
Flag signal: none

B S:the designated source (binary floating point number). D: the ACOS value result.
xplanation

B ACOS value =cos™
The figure below shows the relationship between input data and result:

A

S: Input (COS value)
R: Result (ACOS value)

€ When X0=0n, the ACOS value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
F—— DACOS| DO D10

(&D) | D1 | DO | Binary floating point
ACOS value
@ | D 11 | D10 | binary floating point
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API

135 D ATAN p O @ Binary floating point number ATAN operation
Bit device Word device \16-bitcommand
X Y | M K H [KnX KnY |[KnM| T C D A S
S %k k K| il
D * 132-bit command (9 STEP)
Notes on operand usage:  DATAN | Continuous DATANP: Pulse .
Please refer to the function specifications table for each device in|.__....___. iexecutiontype: _______:executiontype

series for the scope of device usage .
Flag signal: none

B S:the designated source (binary floating point number). D: the ATAN value result.
xplanation

B ATAN value =tan™

The figure below shows the relationship between input data and result:

R
A
S:Input (TAN value)
R: Result (ATAN value)
R RRRRRRT EURREIS ST RRRPPPRPrEy
2
0 >S
E _______________________
2

€ When X0=0n, the TAN value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
—— DATAN DO D10

D) | D1 | DO | Binary floating point

ATAN value
binary floating point

@ | b1 | p1o |
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¢:§6| D SINH p O @ Binary floating point number SINH operation

Bit device Word device §16-bit command . .

X Y | M K H [KnX KnY KnM| T C D T T T T
S X | ok e
D x |132-bit command (9 STEP)
Notes on operand usage: : DSINH : Continuous DSINHP: Pulse :
Please refer to the function specifications table for each device infi__....____ iexecutiontype: . 1 execution type |

series for the scope of device usage .
Flag signal: none

B S:the designated source (binary floating point number). D: the SINH value result.
xplanation

B SINH value =(e*-e*)/2

B When X0=0n, the SINH value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
—— DSINH DO D10

D) | D1 | DO | binary floating point

4

@l D11 | D10 |SINHvaIue

binary floating point
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f;l D COSH p O @ Binary floating point number COSH operation

Bit device Word device 16-bit command . .

XY | M K H |KnX|KnY KnM| T C D | = R R I R
S k % S
D * [32-bit command (9 STEP)
Notes on operand usage: 1 DCOSH;  Continuous ;DCOSHP; Pulse ;
Please refer to the function specifications table for each device inf..________iéxecutiontype: _______:execution type

series for the scope of device usage .
Flag signal: none

B S:the designated source (binary floating point number). D: the COSH value result.
xplanation

B COSH value =(e°+e*)/2

B When X0=0n, the COSH value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a
binary floating point number.

X0
—— DCOSH| DO D10

D) | D1 | DO | binary floating point

4

COSH value
@ | D 11 | D10 binary floating point
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fggl D TANH p O @ Binary floating point number TANH operation

Bit device Word device 16-bit command . .

XY | M K H KnX|KnY KnM| T C D\ = R R I R
S k %k K| L,
D * [32-bit command (9 STEP)
Notes on operand usage: : DTANH : Continuous :DTANHP: Pulse .
Please refer to the function specifications table for each device in|.._..__.__iéxecutiontype; ________ » execution type |

series for the scope of device usage .
Flag signal: none

B S:the designated source (binary floating point number). D: the TANH value result.
xplanation

B tanh value =(e*-e*®)/(e+e)

B When X0=0n, the TANH value obtained from the designated binary floating point

number (D1, DO) will be stored in (D11, D10), with the content consisting of a binary
floating point number.

X0
F—— DTANH| DO D10
D) | D1 | DO | binary floating point
TANH value
@ | D1 | D10 binary floating point
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API .
160 TCMP p G G G & M Comparison of calendar data
Bit device Word device .
XY [ M| K H |KnX|KnY | KnM| T C D |i116-bit command (11 STEP) .
S1 * * * ) * * * x| TCMP | Continuous ETCMPPE Pulse |
So % | % | x| x| %k | % | % | % e Lexecutiontype . . execution type |
S3 ¥k ok kL kK kX gshiicommand T
S * | ok S — — — '
D * ok || e
Notes on operand usage: Flag signal: none

Please refer to the function specifications table for each device in
series for the scope of device usage

) |
Explanation

.

k

S;: Sets the hours of the comparison time, setting range is "K0-K23." S,: Sets the
minutes of the comparison time, setting range is "K0-K59." S;: Sets the seconds of
the comparison time, setting range is "K0-K59." S: current calendar time. D:
Results of comparison.

Compares the time in hours, minutes, and seconds set in S; - S3 with the current
calendar time in hours, minutes, and seconds, with the results of comparison
expressed in D.

S The hour content of the current calendar time is "K0-K23." S +1 comprises the
minutes of the current calendar time, and consists of "K0-K59." S +2 comprises the
seconds of the current calendar time, and consists of "K0-K59."

The current calendar time designated by S is usually compared using the TCMP
command after using the TRD command to read the current calendar time. If the
content value of S exceeds the range, this is considered an operating error, the
command will not execute, and M1068=0n.

When X10=0n, the command will execute, and the current calendar time in
D20-D22 will be compared with the preset value of 12:20:45; the results will be
displayed in M10-M12. When X10 On—Off, the command will not be executed, but
the On/Off status prior to M10-M12 will be maintained.

If results in the form of 2, <, or # are needed, they can be obtained by series and
parallel connection of M10-M12.

10
I TCMP | K12 K20 K45 D20 M10

M10 D20 (hr)
—] —— ONwhen12: 20: 45 | D21(min)
D22(sec)

M11 D20 (hr)
—] ——ONwhen12: 20: 45 = | D21(min)
D22 (sec)

M12 D20 (hr)
— F—— ONwhen12: 20: 45 _ | D21 (min)
D22(sec)
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161 TZCP p G o & M Comparison of calendar data
Bit device Word device '16-bit command_ (9 STEP) 5
X Y M K H KX KnY KnM T | C | D} TzCP ! Continuous : TZCPP!  Pulse
S1 * kR b _ilexecutiontypei  execution type
S2 k k X
s % | % | x [32-bit command
D * | ok L= — = —

Notes on operand usage: ) .
Please refer to the function specifications table for each device in Flag signal: none
series for the scope of device usage

B S;: Sets the lower limit of the comparison time. S,: Sets the upper limit of the
xplanation . . . .
comparison time. S: current calendar time. D: Results of comparison.
B Performs range comparison by comparing the hours, minutes, and seconds of the
current calendar time designated by S with the lower limit of the comparison time

set as S; and the upper limit of the comparison time set as S,, and expresses the
results of comparison in D.

B S,-S;+1-S, +2: Sets the hours, minutes, and seconds of the lower limit of the
comparison time.

B S,-S,+1-S, +2: Sets the hours, minutes, and seconds of the upper limit of the
comparison time.

B S-S +1-S+2: The hours, minutes, and seconds of the current calendar time

B The DO designated by the S listed in this program is usually obtained by
comparison using the TZCP command after using the TRD command in advance to
read the current calendar time. If the value of Sy, S,, or S exceeds the range, this is
considered an operating error, the command will not execute, and M1068=0n.

B When the current time S is less than the lower limit value S; and S is less than the
upper limit value S,, D will be On. When the current time S is greater than the lower
limit value Sy and S is greater than the upper limit value S,, D +2 will be On; D +1
will be On under other conditions.

B When X10=0n, the TZCP command executes, and one of M10-M12 will be

On. When X10=0ff, the TZCP command will not execute, and M10-M12 will
remain in the X10=0ff state.

X10
}—H TZCP DO D20 D10 M10

M10 DO (hr) D10 (hr)

_| |7 D1 (min) s D11 (min)
M11 DO (hr) D10 (hr) D20 (hr)

— —— [D1 (min] S [Dii(min] S [D21(min
ON when D2 (sec) D12 (sec) D22 (sec)
M12 D10 (hr) D20 (hr)

— — D11 (min)] > [ D21(min)
ONwhen D12 (sec) D22 (sec)
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162 TADD Gy G D Calendar data addition
Bit device Word device 116-bitcommand (7STEP)
XY | M K H KnX|KnY KnM! T C D || TADD : Continuous : TADDP : Pulse :
S1 * * % [_________iexecutiontype: 1 execution type |
s2 * | X 30bitcommand T
D * | % : :

Notes on operand usage: e S D :
Please refer to the function specifications table for each device in
series for the scope of device usage

B S, time addend. S,: time augend. D: time sum.
xplanation

B The calendar data in hours, minutes, and seconds designated by S, is added to the
calendar data in hours, minutes, and seconds designated by S, and the result is
stored as hours, minutes, and seconds in the register designated by D.

® Flag signal: M1020 Zero flag
M1022 Carry flag
M1068 Calendar error

B |f the value of S; or S, exceeds the range, this is considered an operating error, the
command will not execute, M1067, M1068=0n, and D1067 will record the error
code OE1A(HEX).

B |f the results of addition are greater than or equal to 24 hours, carry flag
M1022=0n, and D will display the results of addition minus 24 hours.

B [f the results of addition are equal to 0 (0O hours, 0 minutes, 0 seconds), zero flag
M1020=0n.

B When X10=0n, the TADD command will be executed, and the calendar data

in hours, minutes, and seconds designated by DO to D2 will be added to the
calendar data in hours, minutes, and seconds designated by D10 to D12, and
the results are stored as a total number of hours, minutes, and seconds in the
registers designated by D20 to D22.

X10
}—1 ———{ TADD DO D10 D20

DO 8(hr) D10 6(hr) D20 14(hr)
D1 10(min)y + [D1140(min) —» |[D2150(min
D2 20(sec D12 6(sec) D22 26(sec
8:10:20 6:40:6 14:50: 26
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API .
163 TSUB Gy Go M Calendar data subtraction
Bit device Word device \16-bitcommand (7STEP)
X Y| M| K| H[KnX[KnY|knM| T | ¢ | D | TSUB : Continuous : TSUBP ; Pulse .
S1 % | % | % |.________iexecutiontype  execution type |
s2 * | X 30bitcommand T
D x|k : :

Notes on operand usage: e S D :
Please refer to the function specifications table for each device in
series for the scope of device usage

B S;:time minuend. S,: time augend. D: time sum.
Explanation

B Subtracts the calendar data in hours, minutes, and seconds designated by S, from
the calendar data in hours, minutes, and seconds designated by S4, and the result
is temporarily stored as hours, minutes, and seconds in the register designated by
D.

® Flag signal: M1020 Zero flag
M1022 Carry flag
M1068 Calendar error

B [f the value of S; or S, exceeds the range, this is considered an operating error, the
command will not execute, M1067, M1068=0n, and D1067 will record the error
code OE1A(HEX).

B |f subtraction results in a negative number, borrow flag M1021=0n, and the result of
that negative number plus 24 hours will be displayed in the register designated by
D.

B [f the results of subtraction are equal to 0 (0 hours, 0 minutes, 0 seconds), zero flag
M1020=0n.

B When X10=0n, the TADD command will be executed, and the calendar data in

hours, minutes, and seconds designated by D10 to D12 will be subtracted from
the calendar data in hours, minutes, and seconds designated by DO to D2, and
the results are stored as a total number of hours, minutes, and seconds in the
registers designated by D20 to D22.

X10
——- TSUB DO D10 D20

DO 20(hr) D10 14(hr) D20 5¢(hr)
D1 20min) — |D11 30(min) —» [D21 49(min
D2 5(sec D12 8(sec D22 57(sec))
20: 20: 5 14: 30: 8 5: 49: 57
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166

Bit device

X
D

p @ Calendar data read
Word device '16-bitcommand (3STEP)
K H [KnX|KnY [KnM! T C D | TRD : Continuous : 120 Pulse
% | sk | % |_________executiontype:  execution type |

Notes on operand usage: ST mmmooooooooooooooooooooooooo- .

Please refer to the function specifications table for each device in|
series for the scope of device usage '

) |
Explanation

32-bit command

« Flag signal: none
S4: time minuend. S,: time augend. D: time sum.

D: device used to store the current calendar time after reading.

The EH/EH2/SV/EH3/SV2/SA/SX/SC main units have a built-in calendar clock, and
the clock provides seven sets of data comprising year, week, month, day, hour,
minute, and second stored in D1063 to D1069. The TRD command function allows
program designers to directly read the current calendar time into the designated
seven registers.

D1063 only reads the two right digits of the Western calendar year.

B When X0=0n, the current calendar time is read into the designated registers
DO to Dé.

B |n D1064, 1 indicates Monday, 2 indicates Tuesday, and so on, with and 7
indicating Sunday.

—)ﬁ)— TRD DO
Special Item Content Gzl Item
D D

D1063 (W:i’?errn) 00~99 | — | DO (W:i’?errn)
D1064 | Weeks 1~7 —> D1 Weeks
D1065 | Month 1~12 —> D2 Month
D1066 Day 1~31 —> D3 Day
D1067 Hour 0~23 —> D4 Hour
D1068 | Minute 0~59 —> D5 Minute
D1069 | Second 0~59 —> D6 Second
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API .
170 D GRY p O @ BIN—GRAY code transformation
Bit device Word device 116-bitcommand (5STEP)
X Y| M| K| H[KnX[KnY]knM| T | ¢ | D | GRY i Continuous : GRYP : Pulse ;
S % |k | % | % | % | sk | % | x | _________executiontype: 1 execution type !

> * xR LR LK s command (9 §TER) T :
Notes on operand usage: ' |

Please refer to the function specifications table for each device in DGRY @ Continuous : DGRYP Pulse

series for the scope of device usage i e R

e Flag signal: none

m  S: source device. D: device storing GRAY code.
xplanation

B Transforms the content value (BIN value) of the device designated by S to GRAY
code, which is stored in the device designated by D.

B The valid range of S is as shown below; if this range is exceeded, it will be
considered an error, and the command will not execute.

16-bit command: 0~32,767
B 32-bit command: 0~2,147,483,647

€ When X0=0n, the constant K6513 will be transformed to GRAY code and
Example .
stored in DO.

%0
—— GRY | KE513 o0

b1 b0
k&513=H1971 [o|ofo]1[1]a|of1[a]1]1]1]o]afaf1]

b5 : a1

GRaY CODE 6513 [o]ofo]+]o1 o]t [1]1To]a]1 ToJo]1]
DO

16-97



Chapter 16 PLC Function Applications

API
171, D

Bit device
XY | M

GBIN

S
D

Notes on operand usage:
Please refer to the function specifications table for each device in|:

p e @ GRAY code —BIN transformation

Word device 16-bit command_ (5 STEP)
K | H [KnX|KnY|KnM| T | ¢ | D | GBIN | Continuous : GBINP : Pulse
% | % | % | % | *x | % | %k | x | ________iexecutiontype:  execution type_

KR LR D LR S i command (9 STEP) T ;

* DGBIN : Continuous 'DGBINP: Pulse

series for the scope of device usage Loooo____.executiontype: . &xeculion lype !

) |
Explanation

e Flag signal: none
S: source device used to store GRAY code. D: device used to store BIN value after
transformation.

The GRAY code corresponding to the value of the device designated by S is
transformed into a BIN value, which is stored in the device designated by D.

This command will transform the value of the absolute position encoder connected
with the PLC's input and (this encoder usually has an output value in the form of
GRAY code) into a BIN value, which is stored in the designated register.

The valid range of S is as shown below; if this range is exceeded, it will be
considered an error, and the command will not execute.

16-bit command: 0~32,767
32-bit command: 0~2,147,483,647

€ When X20=0n, the GRAY code of the absolute position encoder connected
with input points X0 to X17 will be transformed into BIN value and stored in
D10.

X20
F—— GBIN | K4Xo0 D10

X17 K4X0 X0

GRAY coDE 6513 [o]o]o] 1[o[1]o[1]1]1]o]o]+]0]o[1]

b15 : b0

H1971=K6513 [0]oo[1]1]o[o[1]0]1]1]1]0]o[o][1]
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API
215~ o LD# Contact form logical operation LD#
217
Bit device Word device [16-bitcommand_ (5STEP) -
X Y |M| K| H |KnX[KnY KnM| T | G | D ; LD# | Continuous | — | - :
S1 % | ok | ok | ok | ok | x| x| ok _________.executiontype: L !
Szt Gas L R LR LR LR Ea i command (@STER) T ;
01es on operand usage. # ..| . . v DLD# : Continuous : — —
Please refer to the function specifications table for each device in|; ‘execution type! i

series for the range of device usage
Flag signal: none

B S,:data source device 1. S,: data source device 2.
Explanation

B This command performs comparison of the content of S; and S,; when the result
of comparison is not 0, this command will be activated, but this command will not
be activated when the result of comparison is 0.

B The LD#This command can be used while directly connected with the busbar

16-bit 32-bit Conditions for - . .
APl No. commands | commands activation Conditions for inactivation
215 LD& DLD& S1 & Sg #0 S1 & Sg =0
216 LD| DLD| S, || S |#0 S, | S, [=0
217 LDA DLDA S1 A Sz #0 S1 A Sz =0

&: logical AND operation.
|: logical OR operation.
A: logical XOR operation.

B When the content of CO and C10 is subjected to the logical AND operation, and
P the result is not equal to 0, Y10=0n.

B When the content of D200 and D300 is subjected to the logical OR operation, and
the result is not equal to 0, and X1=0n, Y11=0n and remains in that state.

Ibg | co | cio

X1
LD | | D200 | D300 —HF——— SET | Y11
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API
21~ |5 AND# Contact form logical operation AND#
220
Bit device Word device 16-bitcommand_ (5STEP) -
XY M| K| H [KiX/KnY|KnM| T | C | D : AND# : Continuous : — -
St % %k % | x | %k | %k | % | x [_________executiontype:. .
52 Gam R R LR LR LT Eaiicommand (@STER) T |
otes on operand usage: ¥ : & | _ IDAND#| Continuous | — | -
Please refer to the function specifications table for each device inf ‘eyecutiontype! 1

series for the scope of device usage
Flag signal: none

B S,:data source device 1. S,: data source device 2.
Explanation

B This command performs comparison of the content of S; and S,; when the result
of comparison is not 0, this command will be activated, but this command will not
be activated when the result of comparison is 0.

B The AND# command is an operation command in series with the contact.

API No. 16-bit 32-bit Cond'ltlor)s for Conditions for inactivation
commands |commands activation
218 | AND& DAND& | g, |&| S, |#0 | Sy |&| S, [=0
219 AND| DANDI S1 | Sg #0 S1 | Sz =0
220 AND? DANDA S, AS, [#0 S, A S, [=0

&: logical AND operation.
|: logical OR operation.

A: logical XOR operation.

B When X0=On and the content of CO and C10 is subjected to the logical
AND operation, and the result is not equal to 0, Y10=0n.

B When X1=0ff and D10 and DO is subjected to the logical OR operation, and the
result is not equal to 0, Y11=On and remains in that state.

B When X2 =On and the content of the 32-bit register D200(D201) and 32-bit

register D100(D101) is subjected to the logical XOR operation, and the result is

not equal to 0 or M3=0On, M50=0n.

X0
I ANDg | cO | cio
X1
—+—— AND | D10 DO SET Y11
X2
— —— DANDA| D200 | D100 M50
M3
|
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221~ OR# Contact form logical operation OR#
223
Bit device Word device 16-bit command (5 STEP) -
X Y M| K| H KnXKnY|[KnM| T | C | D | OR# . Continuous ; — -
S1 % | sk | % | ok | sk | % | x | sk [L_________:executiontype:. ______ . ______________
S2 Gam R R R LR LR LR 5a i command (9 TER) T |
otes on operand usage: # & _ . . DOR# : Continuous . — . _
Please refer to the function specifications table for each device in; — eyecutiontype! L

series for the scope of device usage

) |
Explanation

|
Example

Flag signal: none
S,: data source device 1. S,: data source device 2.

This command performs comparison of the content of S; and S»; when the result
of comparison is not 0, this command will be activated, but this command will not
be activated when the result of comparison is 0.

The OR# command is an operation command in series with the contact.

API No. 16-bit 32-bit Cond'ltlor)s for Conditions for inactivation
commands |commands activation
221 OR& DOR& S: |&] S, [#0 | Sy |&| S, |=0
222 OR| DORI S1 | Sg #0 S1 | Sz =0
223 OR? DOR* S1 A Sg #0 S1 A Sz =0

&: logical AND operation.
|: logical OR operation.
A: logical XOR operation.

When X1=0On or the content of CO and C10 is subjected to the logical
AND operation, and the result is not equal to 0, YO=On.

When X2 and M30 are both equal to On, or the content of 32-bit register D10
(D11) and 32-bit register D20 (D21) is subjected to the logical OR operation, and
the result is not equal to 0, or the content of the 32-bit counter C235 and the 32-bit
register D200 (D201) is subjected to the logical XOR operation, and the result is
not equal toXO1, M60=0n.

! J oD

— OR g | CoO c10

X2  M30
— | | | M60

—{ DOR| | D10 D20

—1 DOR A D25 D200
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24 | LD Contact form compare LD*
Bit device Word device 16-bitcommand (5 STEP) _
X Y M| K| H KX KnY[KnM| T | C | D | LD . Continuous ; — - :
St % | ok | ok | x| ok ok ok | x| _.executiontype: L !
Szt gas R R R R LR R LT Eabiicommand (@STER) T ;
otesonoperand usage: = N :i=->-<h<>c == “DLD | Continuous | — | —
Please refer to the function specifications table for each device in . lexecutiontypel i

series for the scope of device usage
Flag signal: none

B S,:data source device 1. S,: data source device 2.
Explanation

B This command compares the content of S; and S,. Taking APl 224 (LD=) as an
example, this command will be activated when the result of comparison is
"equal," and will not be activated when the result is "unequal.”

B The LD* can be used while directly connected with the busbar

API No. |16-bit commands|32-bit commands C(;rl;?ii:(,i:t?grfor Ciﬁgggi\;);iso?r
224 LD= DLD= S-S, S$:1#8S,
225 LD > DLD > S$:> S, $:=S;
226 LD< DLD < S$:1< S, S$i= S,
228 LD< > DLD< > Si#S, Si= S,
229 LD< = DLD< = $;= S, S$:> S,
230 LD>— DLD> — $:1= S, S$:1< S,

B When the content of C10 is equal to K200, Y10=On.
P B When the content of D200 is greater than K-30, and X1=0n, Y11=0n and remains
in that state.

— b= | k200 [ c10 | @

X1
— Lb> [ D200 | K30 fAF— SET [ Y11

—— DLD> [ K678493] c20 | M50
M3
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API
232~ | AND 3% Contact form compare AND*
238
Bit device Word device 16-bitcommand_ (5STEP) -
XY M| K| H [KiX/KnY|KnM| T | C | D  AND:¢: Continuous @ — - :
S1 * | %k | % | ok | sk | % | x | sk [L_________éexecutiontype: ________ . r
52 gas R R R R LR R LT Sabiicommand (@STER) T ;
otes on operand usage: Ki=r>r< <> =~ = 'DAND:¢| Continuous | — | —

Please refer to the function specifications table for each device in|
series for the scope of device usage

Flag signal: none

B S,:data source device 1. S,: data source device 2.
Explanation

B This command compares the content of S; and S,. Taking API 232 (AND=) as an
example, when the result of comparison is equal, this command will be activated;
when the result of comparison is unequal, this command will not be activated.

B The AND* command is a comparison command in series with a contact.

APl No. |16-bit commands|32-bit commands C(;rl;?ii:(,i:t?grfor Ciﬁgggi\;);iso?r
232 AND= DAND= $i =S, STERS
233 AND > DAND > S > S, $:=S;
234 AND < DAND < S$1< S, S$i= S,
236 AND < > DAND < > Si#S, S - S,
237 AND < = DAND < = $: =S, S$:> S,
238 AND > = DAND > = $:1= S, S$:1< S,

B When X0=0n and the current value of C10 is also equal to K200, Y10=On.
P B When X1=0ff and the content of register DO is not equal to K-10, Y11=On and
remains in that state.

B When X2 =On and the content of the 32-bit register DO(D11)is less than 678,493,
or M3=0n, M50=0n.
X0

L 1 —— anD= | K200 | c10
X1
—}+—— AND<>| K-10 DO SET Y11
X2
—| —— DAND> | K678493| D10 M50
M3
|
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API
240~ o OR Contact form compare OR*
246
Bit device Word device [16-bitcommand_ (5STEP) -
XY M| K| H [KX/KnY/KnM| T | C | D  ORx : Continuous : — -
S1 * | x| % | % | %k | x | x | % [_________éxecutiontype. _______ . ______________
52 gas R R R R LR R LT Eabiicommand (@STER) T
otes on operand usage: Ki=r>v<crv<>r = = "DOR% | Confinuous | — | —

Please refer to the function specifications table for each device in|
series for the scope of device usage

) |
Explanation

E | u
Xxample
P m

Flag signal: none
S,: data source device 1. S,: data source device 2.

This command compares the content of S; and S,. Taking API 240 (OR=) as an
example, when the result of comparison is equal, this command will be activated;
when the result of comparison is unequal, this command will not be activated.

The OR* command is a compare command in parallel with a contact.

API No. |16-bit commands|32-bit commands C(:gi'y:t?grfor Cizgggl\;);isoaor
240 OR= DOR— S-S, S1#S,
241 OR> DOR> S > S, $, =S,
242 OR< DOR< S < S, $:= S,
244 OR< > DOR< > Si#S; $i— S,
245 OR< = DOR< = $, =8, $:> S,
246 OR> = DOR > = S =S, S < S,

When X0=0n and the current value of C10 is also equal to K200, Y10=0n.

When X1=0ff and the content of register DO is not equal to K-10, Y11=On and
remains in that state.

When X2 =On and the content of the 32-bit register DO(D11)is less than 678,493,
or M3=0n, I\;I(?O:On.

& G
— OR>= | k200 | C10 |——

X2 M30
— |

M60

— DOR>=| D100 | K100000 |
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275~ FLD 3% Floating point number contact form compare LD*
280
Bit device Word device 16-bitcommand - - :
XY M| K| H KX KnY KnM| T | C | D | i . S R A T :
S 5 comman g @siER) T
132-bit comman :
* | ok | k| . | ;
Szt d - £ g n © FLDs%¢ : Continuous @ — —
OLes on operand usage & | . lexecutiontype: e :
Please refer to the function specifications table for each device in
series for the scope of device usage Flag signal: none

¢ S,:data source device 1. S,: data source device 2.
Explanation

€ This command compares the content of S; and S,. Taking "FLD="as an example,
if the result of comparison is "equal," this command will be activated; but it will not
be activated when the result is "unequal.”

€ The FLD* command can directly input floating point numerical values (for
instance: F1.2) to the S,, S, operands, or store floating-point numbers in register
D for use in operations.

€ This command can be used while directly connected with the busbar

275 FLD= Si— S, S:i#S;

276 FLD> S > S, S =S,

277 FLD < $:1< S, $1= S,

278 FLD< > S:1#S, $ =95,

279 FLD< — $: =S, Si > S,

280 FLD> — $: =S, S$:1< S,
€ When the floating point number of register D200 (D201) is less than or equal
to F1.2, and X1 activated, contact Y21 will be activated and remain in that state.

X1

FLD<= D200 F1.2 —H}pF— SET Y21
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281~ FAND 3 Floating point number contact form compare AND*
286
Bit device Word device 16-bitcommand - - :
XY M| K| H [KnX|KnY |[KnM| T C D | = S A B :
St * ok | ko . :
S2 * * * :32-b|t command. (9 STEP) .
. . ' FAND3 : Continuous — —
Notes on operand usage: # &N . | execution tvoe ! .
. P L oo ______Lexeculion ype. ________. . :
Please refer to the function specifications table for each device in
series for the scope of device usage Flag signal: none

¢ S,:data source device 1. S,: data source device 2.
Explanation

€ This command compares the content of S; and S,. Taking "FAND=" as an
example, if the result of comparison is "equal," this command will be activated;
but it will not be activated when the result is "unequal.”

€ The FAND* command can directly input floating point numerical values (for
instance: F1.2) to the S,, S, operands, or store floating-point numbers in register
D for use in operations.

€ This command can be used while directly connected with the busbar

API No. 32-bit commands Cond.itior)s for C.ondi'gion's for
activation inactivation
281 FAND S, =S, S:#S,
282 FAND > S, > S, $, =S,
283 FAND < S < S, S =S,
284 FAND < > S, #S, S, =S,
285 FAND < = S, S, S > S,
286 FAND > — Si= S, S < S,
€ When X1=0ff, and the floating point number in register D100 (D101) is not equal
P to F1.2, Y21=0n and remains in that state.
X1
FAND<>| F1.2 DO SET Y21
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287~ FOR3x Floating point number contact form compare OR*
292
Bit device Word device 16-bitcommand - - :
XY | M| K H |KnX|KnY | KnM| T C D | o DR A . :
o R i comman d (@stER) T
132-bit comman :
* * x| . : .
Szt d - £ & A ' FOR:¢ ! Continuous — ' —
0'es on operand usage: & | . lexecutiontype: e !
Please refer to the function specifications table for each device in
series for the scope of device usage Flag signal: none

¢ S,:data source device 1. S,: data source device 2.
Explanation

€ This command compares the content of S; and S,. Taking "FOR=" as an
example, if the result of comparison is "equal," this command will be activated;
but it will not be activated when the result is "unequal.”

€ The FOR* command can directly input floating point numerical values (for
instance: F1.2) to the S,, S, operands, or store floating-point numbers in register
D for use in operations.

€ This command can be used while directly connected with the busbar

287 FOR= S-S, $:#S,
288 FOR> S > S, S =S,
289 FOR< S < S, $:= S,
290 FOR< > S:1#S, $ =95,
291 FOR< — $: =S, Si > S,
292 FOR> = $,= S, $: < S,
¢ When X2 and M30 are both equal to "On," or the floating point number in register
D100 (D101) is greater than or equal to F1.234, M60=0n.
X2 MS30
I { | M60
FOR>= | D100 | F1.234 J
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16-6-5 Detailed explanation of driver special applications commands

API

139 RPR p Read servo parameter
Bit device Word device '16-bit command (5STEP)
X! Y M| K| H KX KnY[KnM| T | € | D | RPR | Continuous : RPRP |  Pulse

St * | % % o iexecutiontype: | execution type :

S2 X | o ,
Notes on operand usage: none !

Flag signal: none

m (5D parameter address of data to be read. (52): Register where data to be

read is stored.

API .
140 WPR o Write servo parameter
Bit device Word device '16-bit command (5STEP) i
X Y M K H |[KnX KnY KnM| T C D WPR Continuous WPRP Pulse ;
S1 * * ol I iexecutiontype; rexecution type;

S2 * | ok P
Notes on operand usage: none :32'b't corlnmand !

Flag signal: none

u : Data to write to specified page. : Parameter address of data to be
written.
"

When the data in the CH2000 driver's parameter H01.00 is read and written to
DO, data from HO01.01 will be read and written to D1.

B When M0=On, the content of D10 will be written to the CH2000 driver
parameter 04.00 (first speed of multiple speed levels).

B When the parameter has been written successfully, M1017=0n.

B The CH2000's WPR command does not support writing to the 20XX address,
but the RPI;{A%:&%mand supports reading of 21XX, 22XX.

_| 1 I
: |

normally open contact of
Operati n mnnitnring (a) I

MO
L | wpr | D10 | H400 |

Example

RPR | H100| DO |

RPR | H101 | D1 |

END

Recommendation Take care when using the WPR command. When writing parameters, because
most parameters are recorded as they are written, these parameters may only be
revised 109 times; a memory write error may occur if parameters are written more
than 10° times.

Because the following commonly-used parameters have special processing, there are
no restrictions on the number of times they may be written.

P00-10: Control method

P00-11: Speed mode selection

P00-12: P2P position mode

P00-13: Torque mode select

P00-27: User-defined value
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P01-12: Acceleration time 1
P01-13: Deceleration time 1
P01-14: Acceleration time 2
P01-15: Deceleration time 2
P01-16: Acceleration time 3
P01-17: Deceleration time 3
P01-18: Acceleration time 4

P01-19: Deceleration time 4

P02-12: Select MI Conversion Time mode:
P02-18: Select MO Conversion Time mode:

P04-50 ~ P04-69: PLC register parameter 0 - 19

P08-04: Upper limit of integral
P08-05: PID output upper limit

P10-17: Electronic gear A
P10-18: Electronic gear B

P11-34: Torque command
P11-43: P2P highest frequency
P11-44: Position control acceleration time

P11-45: Position control deceleration time

Calculation of the number of times written is based on whether the written value is
modified. For instance, writing the same value 100 times at the same time counts as
writing only once.

When writing a PLC program, if unsure of usage of the WPR command, we
recommend that you use the WPRP command.
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API .
141 FPID o Driver PID control mode
Bit device Word device 16-bitcommand (9STEP)
XY [ M| K| H KnX[KnY[KnM! T | ¢ | D | FPID : Continuous : FPIDP : Pulse :
S1 * | % % |.________iexecutiontype:  execution type
S2 ol s \32-bitcommand
S3 * | X — - T - :
S4 % % ¥ |ttt o FommmTTs '
Notes on operand usage: none Flag signal: none

Explanation u

|

|
Example

|

|

|

(8D: piD reference target value input terminal select. (82): PID function

proportional gain P. (83 pip function integral time I. (84): PID function
differential time D.

The FPID command can directly control the driver's feedback control of
PID parameter 08-00 PID reference target value input terminal selection, 08-01
proposal gain P, 08-02 integral time |, and 08-03 differential time D.

When M0=0n, the set PID reference target value input terminal selection is 0 (no
PID function), the PID function proportional gain P is 0, the PID function integral
time | is 1 (units: 0.01 sec.), and the PID function differential time D is 1 (units:
0.01 sec.).

When M1=0n, the set PID reference target value input terminal selection is 0 (no
PID function), the PID function proportional gain P is 1 (units: 0.01), the
PID function integral time | is 0, and the PID function differential time D is O.
When M2=0n, the set PID reference target value input terminal selection is 1
(target frequency input is controlled from the digital keypad), the PID function
proportional gain P is 1 (units: 0.01), the PID function integral time I is 0, and the
PID function differential time D is 0.

D1027: Frequency command after PID operation.

MO

— | FPID Ho Ho H1 H1
M1

— | FPID Ho H1 HO HO
M2

— | FPID H1 H1 HO HO

M1000

— | MOV | D1027 | D1

END
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AP FREQ Driver speed control mode

142
Bit device Word device 16-bitcommand (7STEP)
X[ Y[ M| K| HIKnXKnYl[knm| T | ¢ | D | FREQ ! Continuous :FREQP Pulse
St * | % % | _executontype:!  execution type :
S2 k| x \32-bitcommand
S3 * | %k * — — —

Notes on operand usage: none
Flag signal: M1015

u : Frequency command. :Acceleration time. : Deceleration time

B S2,S3: In acceleration/deceleration time settings, the number of decimal places is
determined by the definitions of Pr01-45.
Example
When 01-45=0: units of 0.01 sec.
The setting of 50 for S2 (acceleration time) in the ladder diagram below implies 0.5 sec,
and the S3 (deceleration time) setting of 60 implies 0.6 sec
B The FREQ command can control driver frequency commands, and acceleration and
deceleration time; it also uses special register control actions, such as:
M1025: Control driver RUN(On)/STOP(Off) (RUN requires Servo On (M1040 On) to be
effective)
M1026: Control driver operating direction FWD(Off)/REV(On)
M1040: Control Servo On/Servo Off.
M1042: Trigger quick stop (ON)/does not trigger quick stop (Off).
M1044: Pause (On)/release pause (Off)
M1052: Lock frequency (On)/release lock frequency (Off)

E | B M1025: Driver RUN(ON)/STOP(Off), M1026: driver operating
xampie direction FWD(Off)/REV(On). M1015: frequency reached.
B When M10=0n, sets the driver frequency command K300(3.00Hz), with an

acceleration/deceleration time of 0.

When M11=0n, sets the driver frequency command K3000 (30.00Hz), with an

acceleration time of 50 (0.5 sec.) and deceleration time of 60 (0.6 sec.). (When 01-45=0)
B When M11=0ff, the driver frequency command will now change to 0

M1000

— | M1025

M11

— | M1026

M1000

— | M1040

M12

— | M1042

M13

— | M1044

M14

— | M1052

M10 M1t

— | A { FREQP| K300 [ Ko | Ko |

M11  M10

— | A [TFREQ | K3000 | K50 | K60 |
[ END ]

B Parameter 09-33 are defined on the basis of whether reference commands have
been cleared before PLC operation
Bit 0 : Prior to PLC scanning procedures, whether the target frequency has been
cleared is 0. (This will be written to the FREQ command when the PLC is

On)
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Bit 1 : Prior to PLC scanning procedures, whether the target torque has been
cleared is 0. (This will be written to the TORQ command when the PLC is
On)

Bit 2 : Prior to PLC scanning procedures, whether speed limits in the torque mode
have been cleared is 0. (This will be written to the TORQ command when

the PLC is On)
Example: When using r to write a program,

MO
' FREQ | K2000 [ K1000 | K1000

END

if we force MO to be 1, the frequency command will be 20.00 Hz; but when MO is set

as 0, there will be a different situation.
Case 1: When the 09-33 bit 0 is 0, and MO is set as 0, the frequency command will

remain at 20.00Hz.
Case 2: When the 09-33 bit 0 is 1, and MO is set as 0, the frequency command will

change to 0.00Hz
The reason for this is that when the 09-33 bit 0 is 1 prior to PLC scanning

procedures, the frequency will first revert to 0.
When the 09-33 bit 0 is 0, the frequency will not revert to 0.

API .
563 TORQ Driver torque control mode
Bit device Word device \16-bitcommand (5STEP)
XY I M| K H |KnXIKnY KnM| T C D | TORQ ! Continuous :TORQ P! Pulse |
S * * % ._.______.executiontype ________ 1 execution type ;
82 * | * * ig5bitcommand T
Notes on operand usage: none o — T _ .

Flag signal: M1063

u : Torque command (numbered, no more than one digit). : Speed limit.
B The TORQ command can control the driver torque command and speed limits; it also
uses special register control actions, such as:
M1040: Controls Servo On/Servo Off. When Servo is ON, if a TORQ command is

executed, the torque will output the torque defined by the TORQ command, and the
frequency restrictions will similarly be controlled by the TORQ command.
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£ | B M1040: Control Servo On/Servo Off. M1063: set torque attained. D1060 is the mode
xample controls. D1058 is the actual torque.

B When MO0=Off, set the driver torque command K+500 (+50.0%), rotational speed
restrictions is 3000 (30Hz).

B When M0=On, sets the driver torque command K-300 (-30.0%), rotational speed
restrictions is 3000 (30Hz).

B When M10=0n, driver began output torque command.

B  When set torque is attained, M1063 will go On; this flag usually jumps continuously,

however.
'M1000 | |
]} : MOV K2 D1060 |
normally opem contact control mode setup (2: torque mode)
of operation monitoring (a)

________ MOV D1053 DO

actual torque force (-100.0% ~ +100%)

MO
| | TORQ K-300 K3000|

MO
— | TORQ K500 K3000|

M10
— | (M1040)
M1063 Servo On
I ( YO )

reach the defined torque force

END

B Parameter 09-33 are defined on the basis of whether reference commands have been

cleared before PLC operation

Bit 0 : Prior to PLC scanning procedures, whether the target frequency has been cleared

is 0. (This will be written to the FREQ command when the PLC is On)

Bit 1 : Prior to PLC scanning procedures, whether the target torque has been cleared is 0.

(This will be written to the TORQ command when the PLC is On)

Bit 2 : Prior to PLC scanning procedures, whether speed limits in the torque mode have
been cleared is 0. (This will be written to the TORQ command when the PLC is On)

Example:

M1
'—1 | | TORQ K300 K400 |

| [ END ]

If we now force M1 to be 1, the torque command will be K+300 (+30%), and the speed limit

will be 400 (40Hz). But when M1 is set as 0, there will be a different situation

Case 1: When bit 1 and bit 2 of 09-33 are both set as 0, and M1 is set as 0, the torque
command will remain at +30%, and the speed limit will be set as 40Hz.

Case 2: When bit 1 and bit 2 of 09-33 are both 1, and M1 is set as 0, the torque command will

revert 0%, and the speed limit will be set as OHz.
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API . . .
DPOS Driver point-to-point control
262 P

Bit device Word device A6-bitcommand _ - |
X Y|[M K| HI[KX[KnY KM/ T ' Cc | D | — & - = - !
* K * |32-bitcommand (5 STEP) T

Not d . . DPOS | Continuous ; DPOSP ; Pulse
oles on operana usage: none ' E execution t_yE?_i __________ E_?X_QQl_JII_Qr]_Typ_@_E

Flag signal: M1064, M1070

| : Target (must have a number).
B The DPOS command can control the driver's position commands, and employs

|
Example

special register control actions, such as:

M1040: Control Servo On/Servo Off. M1055 search for origin. M1048 move to
new position. If the control mode is position mode (D1060 = 1), and the converter
is in the Servo ON state (M1040 = 1), if the DPOS command is executed, the
driver will move to a new position in conjunction with activation of M1048 once

(OFF to ON).

M1040: Control Servo On/Servo Off. M1064: set position attained. D1060 is the
mode control. D1051(L) and D1052(H) are the actual position points.

When X0=0n, M1040 will be On (Servo On).

When X1=0n, sets DPOS position as +300000, and M1048 will change to On
(move to new position) after a delay of 1 sec. Check whether the value of D1051
has changed at this time; after the set position point has been reached, M1064

will go On, and YO will output On.

0 M1002
— | MOV K2 D1060 |
start running forward control mode setup
(instantaneously) (1: position mode)
6 M1000 I
— | [bMOv  D1051 DO
normally open contact actual position (Low word)
of operation monitoring (a)
16 X0
— | (M1040)
FWD Servo On
18 X1 |
| |DPOS  K300000]
REV
[TMR 70  K10]
T
| (M1048)
move to anew p
M1064
30 I ( Y0 )
reach the defined position RY1
32 END
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API .
561~ CANRX (D) Read CANopen slave station data
Bit device Word device \16-bitcommand (9STEP)
XY | M| K H [KnX|KnY|KnM| T C D | CANRX: Continuous :CANRXP: Pulse :
S1 * | % | ____._._..executiontype: ________:executiontype :
s2 lll B 32bitommand T
S3 * | * A - T — - :
D % % T e oo ety '
Notes on operand usage: none Flag signal

m (5D Slave station number. (52, Main index.. (83, Subindex+bit length.

: Preset address.

B The CANRX command can read the index of the corresponding slave station.
When it is executed, it will send the SDO message format to the slave station.
M1066 and M1067 will both be 0 at that time, and M1066 will be set as 1 after
reading. If the slave station gives the correct response, it will write the value to the
preset register, and set M1067 as 1. If the slave station has a response error,
M1067 will be set as 0, and an error message will be recorded to D1076 to
D1079.

M1002: When the PLC runs, the command will be triggered once and will set
K4M400 = K1

Afterwards, each time M1066 is 1, it will switch to a different message.

M1002
0 — | MOV K1 K4M400|
start running forward
(instantaneously)
M1066
6 — | [TMR  T10 K5 |
read & write to
CANopen T10
completed || [ROLP K4M400 K1 |
M400
17 I {CANRXP K1 H6041 H10 D120
M401
27 | | CANRXP K2 H6041 H10 D121|
M402
o I [CANTXP K1 D120 H6040 H10 ]
M403
47 |} {CANTXP K2 D120 H6040 H10 |
M404
57 I | CANFLS D2025|
speed diagram
M405 sub-station 1 (H)
61 I | CANFLS D2125]
speed diagram
sub-station 1 (H)
65 END
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Qg ‘Il CANTX p Write CANopen slave station data

Bit device Word device 116-bit command (9 STEP)

XY | M K H |KnX|KnY KnM| T C D | CANTX : Continuous :CANTXP: Pulse :
S * * . 1executiontype; _______:execution type:
S2 % | ok | K| Koo .
S3 % % 32b_|t cor:nmand — — - :
S4 * * e e e o = & |_________________l__________l________________;
Notes on operand usage: none Flag signal

Explanation u

API
265

Bit device
XY | M
D

: Slave station number. : Address to be written. : Main index.

(84): subindex-+bit length.

The CANTX command can write a value to the index of the corresponding slave
station. When it is executed, it will send the SDO message format to the slave
station. M1066 and M1067 will both be 0 at that time, and M1066 will be set as 1
after reading. If the slave station gives the correct response, it will write the value
to the preset register, and set M1067 as 1. If the slave station has a response
error, M1067 will be set as 0, and an error message will be recorded to D1076 to
D1079.

CANFLS (D) Refresh special D corresponding to CANopen

Word device 116-bit command_ (3 STEP)
K | H KnXIKnY/Knm| T | ¢ | D [CANFLS: Continuous :CANFLSP: Pulse
* | ok S :execution type: .execution type:

Notes on operand usage: none |ies oo oooooooooooooooooooooos .

Explanation u
|

Flag signal

(D). Special D to be refreshed.

The CANFLS command can refresh special D commands. When is a read only
attribute, executing this command will send a message equivalent to that of
CANRX to the slave station, and the number of the slave station will be
transmitted back and refreshed to this special D. When there is a read/write
attribute, executing this command will send a message equivalent to that of
CANTX to the slave station, and the value of this special D will be written to the
corresponding slave station.

When M1066 and M1067 are both 0, and M1066 is set as 1 after reading, if the
slave station gives a correct response, the value will be written to the designated
register, and M1067 will be set as 1. If the slave station's response contains an
error, then M1067 will be set as 0, and an error message will be recorded to
D1076-D1079.
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API o
320 D ICOMR p (51)(52)(53)(D) |Internal communications read
Bit device Word device 'T6'Eft'ééh%?ﬁéh—d"'(é"S'T"E'IF"i""""I """""""""
XY | M K H |KnX | KnY KnM| T C D ICOMR Continuous ICOMRP Pulse
S * * E 3 @X?_QUT_'Q_Q type: i  execution type :
S2 ol Mo ¥ i32bitcommand (17STEP) ;
S3 * | * * IDICOMR! Continuous [DICOMRP] _ Pulse

D * | ox * executlon type 5 execution
Notes on operand usage: none

Flag signal: M1077 M1078 M1079

Explanation (D Selectlon of slave device. : Device selection (0: converter, 1: internal

PLC). (89). : Read address. (D). Saving target.
[ ] The ICOMR command can obtain the slave station's converter and the internal

PLC's register value.

API o .
321 D ICOMW p (51)(52)(53)(D) Internal communications write
Bit device Word device d6-bitcommand (9STEP)
XY | M K H |KnX|KnY | KnM!| T C D | ICOMW : Continuous :ICOMWP: Pulse ;
S1 * * k| Q xecution type: 1 execution type |
S2 ol Mo \35.bit command (17 §TEP) T
S8 * | X 'DICOMW! Continuous :DICOMWP;  Pulse
D * * * ) | execution | | execution
Notes on operand usage: none L o type o L type

Flag signal: M1077 M1078 M1079

Explanation @ Selectlon of slave device. : Device selection (0: converter, 1: internal

PLC). (83, : Read address. (D). Saving target.
B The ICOMW command write a value to the slave station's converter and the
internal PLC's register.
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Please refer to the following example:
Example

17

24

70

76

87

102
9999

online node, error mapping
M1000

internal communication

Delay on reading & wi
internal communicatid

ting

3

L} MOV D1117 _ K2M700 |
normally opgn contact internal node has online
of operation monitoring (a) mapping at node 0

[MOV_D1116___K2M720 ]
internal node has error
mapping at node 0
[ MOV K1 D1110]
communication control
atinternal node
{ M1035 )

read and write data enable internal
M1002 communication control

— [MOV KT K4MO]
start running forward read the status of Ml at node 0
(instantaneously)

M4
Repeat '
M1|20 IVIF{O I}/IIO | |
ICMR KO KO H2600 DO
InnerCOM  Send I:/ll1M| atnode 0 :
Read t
e [ICMR_KO KO 12660 D1
M2
”Outputstatusatnodeo {ICMW KO KO H2640 D5]
M3
] |
| s —— | ICMW KO KO H26A0 D6
M1(|)02
I p . { MOV KO D100 |
start running forward ( instantaneously) M1 at node 0
M1077 M1078 M1I/979

— | I I JROLP  K4MO  K1|

485R&W 485R&W 485R&W Ml at node 0

completed error over timd INCP____D100
M1077

| IINC D30|
485R&W Delay on reading & writing
complete internal communication
D30 K1 |} { MOV KO D30]|

Delay on reading & writing
internal communication

(_ M50

\Send request
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Code ID Descript Recommended handling approach
PLrA 47 |RTC time check Turn power on and off when resetting the
keypad time
PLrt 49 |(incorrect RTC mode) Turn power on and off after making sure
that the keypad is securely connected
PLod 50 |Data writing memory error Check whether the program has an error
and download the program again
PLSv 51 |Data write memory error during Restart power and download the program
program execution again
PLdA 52 |Program transmission error Try uploading again; if the error persists,
sent to the manufacturer for service
PLFn 53 |Command error while downloading Check whether the program has an error
program and download the program again
PLor 54 |Program exceeds memory capacity Restart power and download the program
or no program again
PLFF 55 |Command error during program  |Check whether the program has an error
execution and download the program again
PLSn 56 |Check code error Check whether the program has an error
and download the program again
PLEd 57 |Program has no END stop Check whether the program has an error
command and download the program again
PLCr 58 |MC command has been used Check whether the program has an error
continuously more than nine times |and download the program again
PLdF 59 |Download program error Check whether the program has an error
and download again
PLSF 60 |PLC scan time excessively long Check whether the program code has a
writing error and download again
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16- 8 CANopen Master control applications

Control of a simple multi-axis application is required in certain situations. If the device supports the
CANopen protocol, a CH2000 can serve as the master in implementing simple control (position,
speed, homing, and torque control). The setting method comprises the following seven steps:

Step 1: Activating CANopen Master functions

1. Parameter 09-45=1 (initiates Master functions); restart power after completing setting, the status bar
on the KPC-CCO01 digital keypad will display "CAN Master".

2. Parameter 00-02=6 reset PLC (please note that this action will reset the program and PLC registers
to the default values)

3. Turn power off and on again.

4. Use the KPC-CCO01 digital keypad to set the PLC control mode as "PLC Stop" (if the KPC-CEO1
digital keypad is used, set as "PLC 2"; if a newly-introduced driver is used, the blank internal PLC

program will cause a PLFF warning code to be issued).

Step 2: Master memory settings

1. After connecting the 485 communications cable, use WPL Soft to set the PLC status as Stop (if the
PLC mode has been switched to the "PLC Stop" mode, the PLC status should already be Stop)

2. Set the address and corresponding station number of the slave station to be controlled. For instance,
if it is wished to control two slave stations (a maximum of 8 stations can be controlled simultaneously),
and the station numbers are 21 and 22, it is only necessary to set D2000 and D2100 as 20 and 21,
and then set D2200, D2300, D2400, D2500, D2600, and D2700 as 0. The setting method involves
use of the PLC's WPL editing software WPL as follows:
B Open WPL and implement communications > register edit (T C D) function

, |

B File Edit Compilr Comments Search View [Joiriniiie)]| Options Wizard Window Help

0= @| | 3| 2y ;ﬁlrans{a Setup |
- = System Security v BE
BE:2eweEYS 5 =
P Run Ctr+F11
i H?{ R [ @ Stop Ctr+F12 E‘

B2 Ladder Start Monitoring

Edit Register Memory (T, C, D)
Edit Bit Memory (M. 5)

Ei8l Format PLC Memory

[+ % u
77 Communication Auto-detect

— PLC Information  Ctrl+Ale+T
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B After leaving the PLC register window, the register setting screen will appear, as shown below:

& bvp0-Dehta wﬁ_lgl_lgi
txy File Ed =arch Miew  Communication | Options z Window Help _ =[x
D= %I | =% @ .
EREC @ oe s EoECQE=
[DRegister | CRegister | CRegister(3bits) | TRegister |
Data Type 1 Display Mode
& 16 bits {f‘i ﬁ:;ﬂﬂm Transmit | Hint ]
32 bits L jbees e 1 |
| " Float i
o |a 2 E [+ [ |6 [+ [+ [ | B |
Do 0 0 0 0 0 0 0 0 0 0 =
D10 0 0 0 0 0 0 0 0 0 0 |
i|[D20 0 0 0 0 0 0 0 0 0 0 i
D30 0 0 0 0 0 0 0 0 0 0 i
D40 0 0 0 0 0 0 0 0 0 0 i
D30 0 0 0 0 0 0 0 0 0 0 1
D60 0 0 0 0 0 0 0 0 0 0 i
D70 0 0 0 0 0 0 0 0 0 0 1
D80 0 0 0 0 0 0 0 0 0 0 1
D8O 0 0 0 0 0 0 0 0 0 0 I
D100 0 0 0 0 0 0 0 0 0 0 1
D110 0 0 0 0 0 0 0 0 0 0 1
D120 0 0 0 0 0 ] 0 0 0 0 1
D130 0 0 0 0 0 0 0 0 0 0 |
D140 0 0 0 0 0 0 0 0 0 0 |
D150 0 0 0 0 0 0 0 0 0 0
D60 o lo lo 0 0 o lo 0 0 lo =
Overwrite 0/10000 Steps |

If there is a new PLC program and no settings have yet been made, you can read default data from the
converter, and merely edit it to suit the current application. If settings have already been made, however,
the special D in the CANopen area will display the saved status (the CANopen D area is located at D1090
to D1099 and D2000 to D2799). Assuming it is a new program, we will first read the default data from the
converter; check the communications format if there is no communications link (the default PLC station
number is 2, 9600, 7N2, ASCII). Perform the following steps: 1. Switch the PLC to Stop status; 2. Press
the transmit button; 3. click on read memory after exiting the window; 4. Ignore D0-D399; and 5. click on

the confirm button.)
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Dvp0 - Delta WPLSoft -

& File Eait e om s Search View Qommmum|gpmms Wizard Window Help - [&][x
TLLIEE %] xR -
ERC ofg]v s & El R R
IDRegister C Register ‘ C Register(32bits) ‘ T Register
Data Type Display Mode 2
iy o
<
S0t " Hexadecimal
2 (" Binary Clear All
» L |
| 32 bits A
+0 +1 |+2 |+3 |+4 |+5 |+6 |+7 |+s |+9 | - l
DO 0 0 0 0 0 0 0 0 0 0 L3
-
D10 0 0 0 0 0 Transmission Setup c
D20 0 0 0 0 0 ———————=——— — =
D30 0 0 0 0 o ||| [* Read from PLC Device Register] I OK I
D40 0 0 0 0 0 p (" Write to PLC Device Register Cancel I
D30 0 0 0 0 o |
Bank Area Setup
D60 0 0 0 0 0 - = I
| Banko | Start [0 End [39
D70 0 0 0 0 0 ‘
DS0 0 0 0 0 0 [Range:D0 ~ D399 l
D90 0 0 0 0 0 W
D100 (] 0 0 0 0 v Bank 1 Start {1000 End [1099
—— 0 o 0 0 0 Range:D1000 ~ D1099 p
D120 0 0 0 0 0 i §
D130 0 0 0 0 0 || & Bank2 Start [2000 End [2799 \
D140 0 0 0 0 0
Range:D2000 ~ D2799
D150 0 0 0 0 0
D160 0 0 0 0 == g -
1
Overwrite 010000Steps |
- ¥

After reading the data, it is necessary to perform some special D settings. Before proceeding, we will first
introduce the special D implications and setting range. The CANopen Master's special D range is currently
D1070 to D1099 and D2000 to D2799; this range is divided into 3 blocks:

The first block is used to display CANopen's current status, and has a range of D1070 to D1089;

the second block is used for CANopen's basic settings, and has a range of D1090 to D1099;
the third block is the slave station mapping and control area, and has a range of D2000 to D2799;

These areas are therefore introduced as follows:

The first contains the current CANopen status display:

When the master initializes a slave station, we can from find out from D1070 whether configuration of the
slave device has been completed; we can find out whether an error occurred in the configuration process
from D1071 and whether the configuration is inappropriate from D1074.

After entering normal control, we can find out whether the slave device is offline from D1073. In addition,
we can check the slave device's read/write information using the CANRX, CANTX, and CANFLS

commands; error information can be obtained from D1076 to D1079 if there has been a read/write failure.

Special D Description of Function R/W
D1070 Channel opened by CANopen initialization (bitO=Machine R
codeO ....... )
D1071 Error channel occurring in CANopen initialization process R

(bit0O=Machine codeO ....... )
D1072 |Reserved -
D1073 |CANopen break channel (bitO=Machine codeO ....... ) R
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Special D Description of Function R/W
Error code of master error
0: No error R
1: Slave station setting error

2: Synchronizing cycle setting error (too small)
D1075 |Reserved

D1076 |SDO error message (main index value)

D1077 |SDO error message (secondary index value)
D1078 |SDO error message (error code L)

D1079 |SDO error message (error code H)

The second area is for basic CANopen settings: (the PLC must have stopped when this area is used

D1074

0|30 W

to make settings)
We must set the information exchange time for the master and slave station,

Special D Description of Function Default: | R/W
D1090 Synchronizing cycle setting 4 RW
Use D1090 to perform settings; setting time relationships include:
. 1M N
Sync time = *
y ~ Rate 4

N: TXPDO + RXPDO

For instance, when communications speed is 500K, TXPDO + RXPDO have 8 sets, and synchronizing
time will require more than 4 ms

We must also define how many slave stations will be open. D1091 is the channel for defining station
opening, and D2000+100*n is the station number defining this channel. See the detailed explanation
below.

Slave station number n=0-7

Special D Description of Function R/W
Sets slave station On or Off (bit 0-bit 7 correspondto| RW
D1091 X

slave stations number 0-7)
D2000+100*n |Slave station number RwW
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01091 bit 0 Address 0 = D2000
Master

o\ 0

01091 bit 1 Address 1= D2100
o\o 1

01091 hit 2 Address 2 = D2200
0\0 2

D091 hit 3 Address 3 = D2300
{:\ 3

01091 bit 4 Address 4 = 02400
{:\ 4

01091 bhit 5 Address 5 = D2500
o\ S

D091 hit 6 Address & = D2600
o\o 6

01091 bit 7 Address T = D2700
0\0 7

If slave devices have a slow start-up, the master can delay for a short time before performing slave station

configuration; this time delay can be set via D1092.

Special D Description of Function Default: | R/W
D1092 Delay before start of initialization 0 RW

With regard to slave device initialization, a delay time can be set to judge whether failure has occurred. If
the communications speed is relatively slow, the delay time can be adjusted to judge whether initialization

has been completed, which will ensure that there is time to perform slave device initialization.

Special D Description of Function Default: | R/W
Initialization completion delay time RW
D1099 Setting range: 1 to 60000 sec 15 sec.

After communication is successful, the system must detect whether there is a break in communications
with the slave station. D1093 is used to set detection time, and D1094 sets the number of consecutive

errors that will trigger a break error.

Special D Description of Function Default: | R/W
D1093 Break time detection 1000ms | RW
D1094 Break number detection 3 RW
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The packet type transmitted by PDO is set before establishing normal communications and generally does

not require adjustment.

Special D Description of Function Default: | R/W
Corresponding real-time transmission type RW
D1097 (PDO) 1
Setting range: 1~240
Corresponding real-time receiving type (PDO) RW
D1098 : : 1
Setting range: 1~240

The third block is the slave station mapping and control area.

CANopen provides a PDO method to perform mapping of the master and slave station memory, and

enables the master to directly access read/write data in a certain memory area. The master will

automatically perform data exchange with the corresponding slave device, and the read/write values can

be seen directly from the special D area after real-time exchange (M1034 = 1 time) has been established.

The CH2000 currently supports real-time mapping of four PDOs, and there are two types of PDO RXPDO

(reads slave device information) and TXPDO (writes to slave device). In addition, in order to facilitate

control, the CH2000 cannot perform mapping of commonly-used registers; the following is an overview of

the current PDO mapping situation:

TX PDO
PDO4 (Torque) [ 1 PDO3 (Position) | PDO2(Remote1/0) | | PDO1 (Speed)
Descriptio  Special D Descriptio  Special D Description ~ Special D Descriptio  Special D
n n n
Controller D2008+1 Controller D2008+1 Slave D2027+1 Controller D2008+1
Word 00*n Word 00*n device DO 00*n Word 00*n
Target D2017+1 Target D2020+1 Slave D2031+1 Target D2012+1
torque 00*n 00*n device AO1 00*n speed 00*n
D2021+1
00*n
Control D2010+1 Control D2010+1 Slave D2032+1
method 00*n method 00*n device AO2  00*n
| Slave device D2033+100| | |
AO3 *n
RXPDO
PDO4 (Torque) PDO3 (Position) PDO2 (Remote 1/0) PDO1 (Speed)
Description | Special D Description | Special D Description Special D Description Special D
Mode word 52009+1 00 Mode word 52009+1 00 Slave device DI EZO%H 00 Mode word 52009” 00
D2022+100*
Actual D2018+100* | [Actual n Slave device |D2028+100* Actual D2013+100*
torque n position D2023+100* | |Al1 n frequency n
n
Actual D2011+100* D2011+100* | |Slave device  |D2029+100*
mode n Actual mode n Al2 n
Slave device |D2030+100*
Al3 n

Because usage requires only simple to open the

corresponding PDO, where TXPDO employs

D2034+100*n settings and RXPDO employs D2067+100*n settings.

These two special D areas are defined as follows:

PDO4 PDO3 PDO2 PDO1
Default Torque Position Remote 1/0 Speed
definition
bit 15 14 ~ 12 11 10~ 8 7 6~4 3 2~0
Definition En Length: En Length: En Length: En Length:

En: indicates whether PDO is used

Length: indicates mapping of several variables
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In a simple example, if we wish to control a CH2000 slave device and cause it to operate in speed mode,
we only have to make the following settings:
D2034+100*n =000Ah

TX PDO
Lengt PDO4 [ PDO3 [ PDO2 [ ] PDO1
h: Descriptio Special D Descriptio Special D Descriptio ~ Special D Descriptio Special D
n n n n
1 Controller  D2008+100* Controller  D2008+100* Slave D2027+10 Controller  D2008+100*
Word n Word n device DO  0*n Word n
2 Target D2017+100* Target D2020+100* Slave D2031+10 Target D2012+100*
torque n n device 0*n speed n
D2021+100* AO1
n
3 Control D2010+100* Control D2010+100* Slave D2032+10
method n method n device 0*n
AO2
4 Slave device [D2033+100*
AO3 n
PDO4 PDO3 PDO2 PDO1
Definition Torque Position Remote 1/0 Speed
bit 15 14 ~12 11 10~8 7 6~4 3 2~0
Definition 0 0 0 0 0 0 1 2
D2067+100*n =000Ah
Lonat TX PDO
h:g PDO4 | ] PDO3 | | PDO2 PDO1
Description Special D Description Special D Description Special D Description Special D
1 Controller D2009+100 Controller D2009+100 Slave device  D2026+100 Controller D2009+100
Word *n Word *n DI *n Word *n
2 Actual torque  D2018+100 Actual D2022+100 Slave device  D2028+100 Actual D2013+100
*n position *n Al *n frequency n
D2023+100
*n
3 Actual mode  D2011+100 Actual mode  D2011+100 Slave device  D2029+100
*n *n Al2 *n
4 Slave device "
‘ | Al3 ‘D2030+100 n |
PDO4 PDO3 PDO2 PDO1
Definition Torque Position Remote 1/0 Speed
bit 15 14 ~12 11 10~8 7 6~4 3 2~0
Definition 0 0 0 0 0 0 1 2

Switch the PLC to Run after completing settings. Now wait for successful initialization of CANopen (M1059 =
1 and M1061 = 0), and then initiate CANopen memory mapping (M1034 = 1). The control word and
frequency command will now automatically refresh to the corresponding slave device (D2008+n*100 and
D2012+n*100), and the slave device's status word and currently frequency will also be automatically sent
back to the master station (D2009+n*100 and D2013+n*100). This also illustrates how the master can
handle these tasks through read/write operations in the special D area.

Furthermore, it should be noted that the remote 1/0 of PDO2 can obtain the slave device's current DI and Al
status, and can also control the slave device's DO and AO status. Nevertheless, after introducing a fully
automatic mapping special D, the CH2000 CANopen master also provides additional information
refreshes. For instance, while in speed mode, acceleration/deceleration settings may have been refreshed.
The special D therefore also stores some seldom-used real-time information, and these commands can be
refreshed using the CANFLS command. The following is the CH2000's current CANopen master data
conversion area, which has a range of D2001+100*n - D2033+100*n, as shown below:

1. The range of nis 0-7

2. elndicates PDOTX, AlIndicates PDORX; unmarked special D can be refreshed using the
CANFLS command
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Basic

Posit

Special D Description of Function Def.ault ] PDS Defgult: 4 R/W
Station number n of slave station
D2000+100*n |Setting range: 0~127 0 RwW
0: No CANopen function
D2002+100™N Manufacturer code of slave station 0 R
number n (L)
D2003+100™n Manufacturer code of slave station 0 R
number n (H)
D2004+100™n Mar)ufacturers product code of slave 0 R
station numbern (L)
D2005+100™n Mar)ufacturers product code of slave 0 R
station numbern (H)
definitions
Special D Description of Function Default: PD20 Defa3u|t: 4 R/W
D2006+100*N Communications break handling 0 RW
method of slave station number n
D2007+100*N Error code of slave station number 0 R
n error
D2008+100*n Control word of slave station 0 . . . RW
number n
D2009+100*n Status word of slave station 0 A A A R
number n
D2010+100*n Control mode of slave station > RW
number n
D20114100*n Actual mode of slave station > R
number n
Velocity Control
Special D Description of Function Def.ault PD20 Def%ult: 4 R/W
D2001+100*n |Torque restriction on slave station
0 RW
number n
« |Target speed of slave station
D2012+100*n number n (rom) 0 RW
D2013+100™n Actual speed of slave station 0 R
number n (rpm)
D2014+100™n Error speed of slave station 0 R
number n (rpm)
D2015+100™n Acceleration time of slave station 1000 RW
number n (ms)
D2016+100™n Deceleration time of slave station 1000 RW
number n (ms)
Torque control
Special D Description of Function Default: ] PDS Defgult: 4 R/W
.« |Target torque of slave station
D2017+100" )\ mber n(-100.0%~+100.0%) 0 ° | AW
« |Actual torque of slave station
D2018+100*n number n(XX.X%) 0 A R
«. |Actual current of slave station
D2019+100" |\ mber n(XX.XA) 0 R
ion control
Special D Description of Function Default: ] PD? Defaslult: 4 R/W
D2020+100*n |Target of slave station number n (L) 0 RW
D2021+100"n ;Fli)rget of slave station number n 0 ° RW
D2022+100"n Actual position of slave station 0 A R
number n (L)
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D2023+100 /Actual position of slave station 0 -
number n (H)
D2024+100*n SPeed chart of slave station| 4, RW
number n (L)
D20254 100 SPeed chart of slave station 0 AW
number n (H)
Remote I/O
Special D Description of Function Default: PD? Defgult: i RW
D2026+100*n |MI status of slave station number n 0 A R
D2027+100*n rlYIO setting of slave station number 0 . RW
D2028+100™n ﬁh status of slave station number 0 N R
D2029+100*n ﬁlz status of slave station number 0 N R
D2030+100™n ﬁIS status of slave station number 0 N R
D2031+100*n AO1 setting of slave station 0 . RW
number n
D2032+100*n AO2 setting of slave station 0 . RW
number n
D2033+100*n AO3 setting of slave station 0 . RW
number n

After gaining an understanding of special D definitions, we return to setting steps. After entering the values
corresponding to D1090 to D1099, D2000+100*n, D2034+100*n and D2067+100*n, we cannot begin to
perform downloading, which is performed in accordance with the following steps: (1. D2000 and D2100 are
setas 20 and 21, and D2200, D2300, D2400, D2500, D2600, and D2700 are set as 0; if a setting of 0 causes
problems, D1091 can be set as 3, and slave stations 2 to 7 can be closed. 2. Switch PLC to Stop status. 3.

Press the transmit button. 4. click on write memory after exiting the window. 5. Ignore D0-D399. 6. Change

the second range to D1090-D1099. 7. Click on Confirm.)
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[DRegister | CRegister | CRegister(32bits) | TRegister |
Display Mode 3
e [
(" Hexadecimal
¢ Binary Clear All
" Float
+1 +2 |+3 |+4 |+5 |+6 |+7 |+s |+9 |
0 0 0 0 0 0 0 0 0
D2000 0 0 0 | Transmission Setup ’ . g
D2010 |0 0 0 o |
D2020 0 0 0 0 | __Read from PLC Device Register 7% \
D2030 0 0 0 0 - (" Write to PLC Device Register ‘
D200 |0 0 0 o |
| [ Bank Area Setup ‘
ez . - * Bl a0 Start [0 End [399 !
D2060 |0 0 0 0 |
D270 |0 0 0 o | Range:D0 ~ D399 }
D20%0 |0 0 0 o | 6 ‘1
oo o | o 0 o ||| ™ Bankl Start[1090] | End 1099 }
D2100 |21 I 0 0 Range:D1000 ~ D1099 |
D20 |0 0 0 o | \
D2120 |0 0 0 0 ll| 7 Bank2 Start 2000 End [2799 ‘
D30 |0 0 0 o | |
b Range:D2000 ~ D2799 ‘
D2140 |0 0 0 0 ‘
D2150 |0 0 0 0
|
Overwrite 010000Steps (M|

B Another method can be used to set D1091: Determine which of slave stations 0 to 7 will not be needed,
and set the corresponding bits to 0. For instance, if it is not necessary to control slave stations 2, 6 and 7,
merely set D1091 = 003B, and the setting method is the same as described above: Use WPL to initiate

communications > use register edit (T C D) function to perform settings.

Step 3: Set the master's communications station number and communications
speed
M  When setting the master's station number (parameter 09-46, default is set as 100), make sure
not to use the same number as a slave station.
@  Setthe CANopen communications speed (parameter 09-37); regardless of whether the driver is

defined as a master or slave station, the communications speed is set via this parameter.
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Step 4: Write program code

Real-time access: Can directly read/write to or from the corresponding D area.
Non real-time access:

Read command: Use the CANRX command for reading. M1066 will be 1 when reading is
complete; M1067 will be 1 if reading is successful, and M1067 will be 0 if an error has
occurred.

Write command: Use the CANTX command for writing. M1066 will be 1 when writing is
complete; M1067 will be 1 if writing is successful, and M1067 will be 0 if an error has
occurred.

Refresh command: Use CANFLS command to refresh (if there are RW attributes, the master will
write to the slave station; if there are RO attributes, the slave station will return the read
values to the master); M1066 will be 1 if refresh has been completed; M1067 will be 1 if
refresh is successful, and M1067 will be 0 if an error has occurred.

(ISSiNOTE

When using CANRX, CANTX or CANFLS, internal implementation commands will wait until M1066 is

completed before executing the next CANRX, CANTX or CANFLS.

Afterwards, download program to the driver (Please note that the PLC's default communications format is
ASCIl 7N2 9600, and the station number is 2. The WPL must therefore be modified, and the WPL setting

pathway is settings > communications settings)

Step 5: Set the slave stations' station numbers, communications speed, control

source, and command source
Delta's CH2000 and EC series devices currently support the CANopen communications interface driver,

and the corresponding slave station numbers and communications speed parameters are as follows:
Corresponding device

parameters Value Definition
CH2000 E-C
Slave station 09-36 09-20 0 Disable CANopen hardware interface
address 1~127  |[CANopen Communication address
0 1M
1 500K
Communication 2 250K
speed 09-37 09-21 3 125K
4 100K
5 50K
Control source 00-21 - 3
- 02-01 5
Frequency source 00-20 : 6
- 02-00 5
11-33 - 3
Torque source : : _
11-40 - 3

Position source
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Delta's A2 Servo currently supports the CANopen communications interface, and the corresponding slave

station numbers and communications speed parameters are as follows:

Corresponding device

parameters Value Definition
A2
Slz\é%rséztslon 03-00 1~127  CANopen Communication address
R=0 125K
Communication . R=1 250K
speed 03-01 bit 8-11 XRXX R=2 500K
R=3 750K
R=4 1M
Control/command 01-01 B
source

Step 6: Connect hardware wiring
When performing wiring, note the head and tail terminal resistance; connection methods are as
follows:

Max =8

VFD-C (Master) VFD-C

(Slave) VFD-C (Slave) VFD-C (Slave)
EMZ-COPOY EMC-COPO1 EmiZ-CoP0q

:

i Ti V Wﬂ
BTN BEH

12000 CANOpen Communication 1200

Step 7: Initiate control

After a program has been written and downloaded, switch the PLC mode to Run. Merely turn power
to master and slave stations off and then on again.

Refer to CANMasterTest 1 vs. 2 driver.dvp

Example
CH2000 driver one-to-two control

Step 1: Activating CANopen Master functions
m  Parameter 09-45=1 (initiates Master functions); restart power after completing setting,
the status bar on the KPC-CCO01 digital keypad will display "CAN Master".
m Parameter 00-02=6 reset PLC (please note that this action will reset the program and
PLC registers to the default values)
@  Turn power off and on again.
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v Use the KPC-CCO01 digital keypad to set the PLC control mode as "PLC Stop" (if
the KPC-CEO1 digital keypad is used, set as "PLC 2"; if a newly-introduced driver is
used, the blank internal PLC program will cause a PLFF warning code to be issued).

Step 2: Master memory correspondences

@ Enable WPL
Use keypad set PLC mode as Stop (PLC 2)
WPL read D1070 to D1099 D2000 to D2799
Set D2000=10 D2100=11
Set D2100 2200 2300 2400 2500 2600 2700=0
Download D2000 to D2799 settings

H B B 8 ®

Step 3: Set the master's communications station number and communications speed
@ When setting the master's station number (parameter 09-46, default is set as 100),
make sure not to use the same number as a slave station.
v Set the CANopen communications speed as 1M (parameter 09-37=0); regardless of
whether the driver is defined as a master or slave station, the communications speed
is set via this parameter.

Step 4: Write program code
Real-time access: Can directly read/write to or from the corresponding D area.
Non real-time access:

Read command: Use the CANRX command for reading. M1066 will be 1 when reading
is complete; M1067 will be 1 if reading is successful, and M1067 will be O if
an error has occurred.

Write command: Use the CANTX command for writing. M1066 will be 1 when writing is
complete; M1067 will be 1 if writing is successful, and M1067 will be 0 if an
error has occurred.

Refresh command: Use CANFLS command to refresh (if there are RW attributes, the
master will write to the slave station; if there are RO attributes, the slave
station will return the read values to the master); M1066 will be 1 if refresh
has been completed; M1067 will be 1 if refresh is successful, and M1067
will be 0 if an error has occurred.

= MaE

When using CANRX, CANTX or CANFLS, internal implementation commands will wait until M1066 is
completed before executing the next CANRX, CANTX or CANFLS.
Afterwards, download program to the driver (Please note that the PLC's default
communications format is ASCII 7N2 9600, and the station number is 2. The WPL must
therefore be modified, and the WPL setting pathway is settings > communications
settings)
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Step 5: Set the slave stations' station numbers and communications speed
Slave station no. 1: 09-37 = 0(Speed 1M) 09-36=10(Node ID 10)
Slave station no. 2: 09-37 = 0(Speed 1M) 09-36=10(Node ID 11)

Step 6: Connect hardware wiring
When performing wiring, note the head and tail terminal resistance; connection methods are
as follows:

Max =8

VFD-C (Master) VFD-C (Slave) VFD-C (Slave) VFD-C (Slave)

e e e 0
EMC-COPOL EMC-C0P01 EMCCRDN EMC-C0PO!
Terminal Terminal
resistor resistor

|

1200 CANOpen Communication <1200

AW

Step 7: Initiate control
After a program has been written and downloaded, switch the PLC mode to Run. Merely
turn power to master and slave stations off and then on again.
Refer to CANMasterTest 1 vs. 2 driver.dvp
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16-9 Explanation of various PLC mode controls (speed, torque,

homing, and position)

The torque mode and position mode are based on FOC vector control and speed mode also

supports FOC vector control. Control therefore cannot be performed successfully unless you study

motor parameters ahead of time for the torque mode and position mode, and the speed mode based

on FOC.

In addition, motors are classified as two types: IM and PM. You therefore need to study IM motor

parameters. For PM motors, after completing motor parameter study, you must also complete study

of motor origin angle of deviation. Please refer to parameters 12-58 Pr.

05-00 detailed explanation.

% If a PM motor belongs to Delta's ECMA series, motor parameters can be directly input from

data in the servo motor catalog, and parameter study will not be needed.

Control methods and settings are explained as follows:

Speed control:

Register table for speed mode:

Control special M

Special Description of Function Attributes
M
M1025 |Driver frequency = set frequency (ON)/driver frequency =0 (OFF) RW
M1026 |Driver operating direction FWD(OFF)/REV(ON) RW
M1040 Hardware power (Servo On) RW
M1042 |Quick stop RW
M1044 |Pause (Halt) RW
M1052 |Lock frequency (lock, frequency locked at the current operating frequency) RW
Status special M
Special Description of Function Attributes
M
M1015 |Frequency attained (when used together with M1025) RO
M1056 |Servo On Ready RO
M1058 |On Quick Stopping RO
Control special D
Special Description of Function Attributes
D
D1060 Mode setting (speed mode is 0) RW
Status special D
Special Description of Function Attributes
D
D1037 |Converter output frequency (0.00~600.00) RO
D1050 |Actual operating mode (speed mode is 0) RO
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Speed mode control commands:
FREQ(P) S1

Target speed
deceleration time setting

Example of speed mode control:

S2

Chapter 16 PLC Function Applications

S3

The first acceleration time setting  The

first

Before performing speed control, if the FOC (magnetic field orientation) control method is used,

setting of electromechanical parameters must first be completed.

-

Setting D1060 = 0 will shift the converter to the speed mode (default).
Use the FREQ command to control frequency, acceleration time, and deceleration time.
Set M1040 = 1, the driver will now be excited, but the frequency will be 0.

Set M1025 = 1, the driver frequency command will now jump to the frequency designated

by FREQ, and acceleration/deceleration will be controlled on the basis of the acceleration

time and deceleration time specified by FREQ.

5. M1052 can be used to lock the current operating frequency.

6. M1044 can be used to temporarily pause operation, and the deceleration method will comply

with deceleration settings.

7. M1042 can be used to perform quick stop, and deceleration will be as quick as possible

without giving rise to an error. (There may still be a jump error if the load is too large.)
M1040(Servo ON) > M1042(Quick Stop) >M1044(Halt) >M1052(LOCK)

8. Control user rights:

0 M1002
— | MOV KO D1060 |
start running forward ( instantaneously) control mode setup (0: speed)
6 X0 |
— [FREQ K3500 K100 K200 |
14 X0
— | [FREQ K4500 K40 K50 |
{(M1026)
running direction
23 X1 of the motor drive FWD(OFF)
} (M1040)
Servo On
25 X2
} (M1025)
running direction of the
7 X|3 | I motor drive RUN(ON)STOP(OFF)
(M1044
o \pause )
29 X4
} (M1052)
31 X5 frequency locked
f (M1042)
quick stop
33
END
9999
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Torque control:
Register table for torque mode:

Control special M

Special Description of Function Attributes
M
M1040 [Servo On RW
Status special M
Special Description of Function Attributes
M
M1056 Servo On Ready RO
M1063 |Torque attained RO
Control special D
Special Description of Function Attributes
D
D1060 Operating mode setting (torque mode is 2) RW
Status special D
Special Description of Function Attributes
D
D1050 |Actual operating mode (speed mode is 0) RO
D1053 |Actual torque RO

Torque mode control commands:
TORQ(P) St S2
Target torque (with numbers) Frequency restrictions

Example of torque mode control:

The setting of electromechanical parameters involved in torque control must be completed before

implementing torque control.

1.  Set D1060 = 2 to change the converted to the torque mode.

2. Use the TORQ command to implement torque control and speed limits.

3. Set M1040 = 1; the driver will now be excited, and immediately jump to the target torque or
speed limit. D1053 can be used to find out the current torque.
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0 M1002
- | MOV K2 D1060 |
ONonly for 1scan a Set control mode (0:V)
6 M1000
— | | TMR  TO K30 |
Normally open contact Power on delay
TO
— | ( MO )
Power ondelay Ready
13 X1
—A ITORQ K100 K1000]
Set Torque
19 X1 |
— |TORQ K-200 K1000|
Set Torque
25 MO X4
— | (M1040)
Ready Power on
28
END
9999
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Homing control/position control:
Register table in homing mode/position mode:

Control special M

Special Description of Function Attributes
M
M1040 |Servo On RW
M1048 m%i(’[)o;fzw position, must use control mode as position mode (D1060 = 1) and RW
M1050 |Absolute position/relative position (0: relative/1: absolute) RW
M1055 Search for origin (home start), must use control mode as position mode (D1060 RW
=3) and M1040 = 1
Status special M
Special Description of Function Attributes
M
M1064 Target reached RO
M1070 |Return home complete RO
M1071 |Homing error RO
Control special D
Special Description of Function Attributes
D
D1060 Operating mode setting (position mode is 1, homing mode is 3) RW
Status special D
Special Description of Function Attributes
D
D1050 |Actual operating mode (speed mode is 0) RO
D1051 |Actual position (Low word) RO
D1052 |Actual position (High word) RO

s D1051 and D1052 must be combined to give the actual location, and it has a serial number.
Position mode control commands:

DPOS(P) St
Target (with numbers)

Example of homing mode/position mode control:

First complete setting of electromechanical parameters connected with position before
implementing homing control or position control.

1. Set 00-40 to select the homing method and the corresponding limit sensors and origin.
(Setting the MI function gives a reverse rotation limit of 44, a forward rotation limit of 45, and
an origin proximity of 46. Because the CH2000 current only supports a Z-phase origin, the
encoder card must a provide Z-phase.)

2. Set D1060 = 3 to change the converter to the homing mode.
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Set M1040 = 1

In the VF/SVC/VFPG mode, will enter the STANDBY mode (01-34 can be used to access the
STANDBY mode's action options).

In the FOC+PG mode, zero speed holding will occur

Set M1055 = 1, and the driver will now start to search for the origin.

When homing is complete, M1070 will change to ON. If you now set D1060 = 1, the control
mode will switch to position mode (please note that M1040 will not change to off; this
mechanical origin move).

The DPOS command can now be used to designate the driver's target location. M1050 or
parameter 00-12 can be used to set a change in absolute or relative position.

Implement M1048 Pulse ON once (must be more than 1 ms in duration), and the converter
will begin to move toward the target (M1040 must be 1 to be effective). The current position
can be obtained from D1051 and D1052.

Part 1: The initialization mode is defined as the "homing" mode from the beginning (set D1060 = 3).

X2 is used to implement converter excitation.

Initial condition
M1002
— | MOV K3 D1060 |
ONonly for 1scana Set control mode (0:V)
[ SET  M100 |
Home mode
| RST M101 |
P2P mode
X2
— | (M1040)
Servo on req Power on

Part 2—homing: Use X3 to trigger homing action; will automatically switch to position mode after

completion.

Home mode
M100 X3
— | | | (M1055)
Home Home Home
mode req M1070
I { RST M100 |
Home
finish
| RST M100 |
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Part 3—point-to-point movement: Switch to position mode (set D1060 = 1), and move back and
forth between position points. (+300000 ~ -300000 )

P2P mode
M101

| MOV K1 D1060 |
P2P mode Set control mode (0:V)

MOV K1 K4M200 |
+300000

M200
— | | DPOS K300000 |
+300000

[TMR T100 K10

M201 M1064
— — | |TMR  T101 K10
Ack  Target Position atta

M202
— | | DPOS K300000 |

I
-400000

[TMR T102 K10

M1064
— — | [TMR T103 K10
Ack  Target Position atta
M200 T100

— — | | ROLP K4M200 K1 |
+300000 +300000

M200 T100

— — —
+300000

M200 T100
— — —
+300000

M200 T100
—— —
+300000

M202
— | (M1048)

Ack

M203
— —
Ack

END

% If homing is not needed in an application, the first and second parts can be skipped. However,
the M1040 condition from Part 1 must be included, and the writing method in Part 1 involve the
use of X2 to achieve direct access. In addition, when M101 is used at the beginning of Part 3 to
set the control mode, it can be rewritten as M1002, which will put the PLC immediately into the
position mode when it starts running.
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16-10 Internal communications main node control

The protocol has been developed in order to facilitate the use of 485 instead of CANopen in certain
application situations. The 485 protocol offers similar real-time characteristics as CANopen; this
protocol can only be used on the CH2000 and CT2000 devices. The maximum number of slave
devices is 8.

Internal communications have a master-slave structure. The initiation method is very simple:

Slave device:

Set parameter 09-31 = -1 to -8 in order to access 8 nodes, and set parameter 00-20 = 1 to define the
control source as 485 and access the reference sources that must be controlled, namely speed
command (00-21 = 2), torque command (11-33 = 1), and position command (11-40=2). This will
complete slave device settings. (PLC functions do not need to be activated)

System
Setting the master is even simpler; it is only necessary to set parameter 09-31 = -10, and enable the
PLC.

Hardware wiring: The master and slave stations are connected via the 485 serial port. The CH2000
provide two types of 485 serial port interfaces, see the figure below: (please refer to 06 Control
terminals concerning detailed terminal connections)

——
RN N N EEEses

,,,,,,,,,,,,, 1

' 81 8«1
SCSsSSSSSSSISISiTISS
EEEEEREECEEEEEE

|
|
|
|
|
|
|
| i |
: I |
| Modbus RS-485 :
|
|
|
|

Pin 1~2, 7~8: Reserved
Pin 3, 6:SGND |
Pin 4:SG- |
Pin 5:SG+ |

s s it it Ay R RS b b A A A e G

Removable Terminal Block

Max =8
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Master programming: In a program, D1110 can be used to define a slave station to be controlled (1-8,
if set as 0, can jump between 8 stations). Afterwards, M1035 is set as 1, and the memory positions of
the master and slave stations will correspond. At this time, it is only necessary to send commands to
the correlation slave station address to control that station. The following is a register table connected
with internal communications:

Control special M

Special M Description of Function Attributes
M1035 |Initiates internal communications control RW

Control special D

Special D Description of Function Attributes
Internal node communications number 1-8 (set the station number of

D1110 . RW
the slave station to be controlled)
Description of Function
Special D _ . |User Location . Attributes
Definition bit rights Speed mode mode Torque mode Homing mode
0 4 | Command ) ) Homing
functions Origin
Reverse Immediate
1 4 rotation - -
: change
requirements
2 4 - - - -
3 3 Temporary | Temporary ) )
pause pause
4 4 Frequency ) ) Temporary
Int I node N irol locking pause
D1120 + 10°N| 5108 1O0€ T COMIOL 1775 14 JOG - - - RW
6 2 | Quick Stop | Quick Stop | Quick Stop | Quick Stop
7 1 Servo ON Servo ON Servo ON Servo ON
11~ 4 Speedinterval Speed interval ) )
switching switching
13~12| 4 Deceleratlon i i ]
time change
14 | 4 EnabINeSBlt 13 EnabINeSBlt 13 ) )
15 Clear error | Clear error | Clear error | Clear error
code code code code
« Internal node N control
D1121 +10 Nmode 0 1 2 3 RW
Position Torque
D1122 4 10+ INternal node N cosner?gid command command ) RW
reference command L (with (with

(nonumben) | ymbers) | numbers)

« Internal node N .
D1123 + 10*N reference command H - Speed limit - RW

¥ N=0~7
Status special D

Special D Description of Function Attributes

D1115 |Internal node synchronizing cycle (ms) RO
Internal node error (bit0 = slave device 1, bit1 = slave device 2,...bit7 = slave

D1116 . RO
device 8)
Internal node online correspondence (bit0 = slave device 1, bit1 = slave device

D1117 . . RO
2,...bit7 = slave device 8)
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D1126 + 10*N

D1127 + 10*N

D1128 + 10*N
¥ N=0~7

bit

o

Speed mode
Frequency command
arrival
Clockwise
Counterclockwise:
Warning
Error
JOG
Quick Stop
Servo ON

Actual frequency

Chapter 16 PLC Function Applications

Description of Function
Location mode Torque mode
Position command Torque command

attained attained
Clockwise Clockwise
Counterclockwise: Counterclockwise:
Warning Warning
Error Error
Quick Stop Quick Stop
Servo ON Servo ON

Actual torque
(with numbers)

Actual position
(with numbers)

Homing mode
Zero command
completed
Clockwise
Counterclockwise:
Warning
Error

Quick Stop
Servo ON

Attributes

RO

RO

Example: Assume it is desired to control slave station 1 operation at frequencies of 30.00Hz and

60.00 Hz, status, and online node correspondences:

M1000
_|I

I
Normally ogen contact of
operation njonitoring (a)

{ MOV D117

K1M700 |

Internal node

Node 0 online

online mapping

{ MOV D1126  KaM250 |
S_tatus of Node 0 arrive
internal
node 0
{ MOV KaM200  D1120 |
Node 0 ack

Control command of
internal node 0

(M1035)
Enable internal
communication
control

When it is judged that slave station 1 is online, delay 3 sec. and begin control

M700
I | MOvP KO  D1121]
Node 0 online Control mode of
internal node 0
| TMR 10 K30|
0 Enable Control Delay
— | (M100)
Enable Control Delay Enable Control
T0
—iA (M215)
Enable Control Delay Reset
M100
— | | MOVP KO  D1121]

Enable Qontrol

Control mode of
internal node 0

(M207)
Node 0 Servo On
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It is required slave station 1 maintain forward rotation at 30.00Hz for 1 sec., and maintain reverse
rotation at 60.00 Hz for 1 sec., and repeat this cycle continuously.

41 M300
— | MOV K3000 D1122
+30.00Hz Reference command L
M250 of the internal node 0
| - [ TMR  T10 K10
Node 0 arrive
52 | M301
— | (M200)
-60.00Hz Rev
| MOV K6000 D1122]
Reference command L
M2|50 | of the internal node 0
. - [ TMR  T11 K10|
Node 0 arrive
64 | M302
— | | MOV K1 K1M300|
Repeat +30.00Hz
M100
— 1
Enable control
73 M300 T10  M100
— | {} {1 ROLP K4M300 K1
+30.00Hz Enable control +30.00Hz
M301 T11
— — —
-60.00Hz
84 END
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16-11 Count function using MI8

16-11-1  High-speed count function

The CH2000's MI8 supports one-way pulse counting, and the maximum speed is 100K. The starting
method is very simple, and only requires setting M1038 to begin counting. The 32 bit count value is
stored on D1054 and D1055 in non-numerical form. M1039 can reset the count value to O.

M1000
—1 [Mov_ D054 DO
Normally opep contact of Current count value
operation mohitoring (a) of MI8(L word)
MOV D1055 D1 |
Current count value
MO of MI8(H word)
— | (M1038)
Mi8 START COUNTING
M1
— | (M1039)

Reset MI8 Count Value

| END

3% When the PLC program defines MI8 for use as a high-speed counter, and also for use in PLC
procedures, it must be written to M1038 or M1039, and the original MI8 functions will be disabled.

16-11-2  Frequency calculation function

Apart from high-speed counting, the CH2000's MI8 can also convert a received pulse to frequency.
The following figure shows that there is no conflict between frequency conversion and count
calculations, which can be performed simultaneously.

PLC speed calculation formula
D1057 Speed
D1058 Interval between calculations

D1059 Decimal places

Assuming that there are 5 input pulses each second, (see figure below) we set D1058=1000ms=1.0
sec. as the calculation interval. This enables five pulses to be sent to the converter each second.

102 o o o I

S D1058

Time Interval between calculations
Assuming that each 5 pulses correspond to 1Hz, we set D1057=5.

Assuming that we wish to display numbers to two decimal places, we set D1059=2, which is also
1.00Hz. The numerical value displayed at D1056 is 100. For simplicity, the D1059 conversion formula
can be expressed as in the following table:

Pulses per second 1000 X 10°70%°
D1057 D1057

D1058=
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16-12Modbus remote 10 control applications (use MODRW)

The CH2000's internal PLC supports 485 read/write functions, which can be realized using the
MODRW command. However, the 485 serial port must be defined as available for the PLC's 485 use
before writing a program, and the parameter 09-31 must be set as -12. After completing settings, the
standard functions defined by 485 can be used to implement read/write commands at other stations.
Communications speed is defined by parameter 09-01, the communications format is defined by
parameter 09-04, and the PLC's current station number is defined by parameter 09-35. The CH2000
currently supports the functions

read coil (0x01), read input (0x02), read register (0x03), write to single register (0x06), write to
several coils (0xOF), and write to several registers (0x10). Explanations and the usage of these

functions are provided as follows:
MODRW command

S1 S2 S3 S4 | S5 General Slave device is Delta's PLC Slave device is Delta's
Node Comman Return:Length meaning meaning converter meaning
Address
ID d D area
Read 18 bits of data corresponding to
Read coil slave station 3 PLC Y0 to Y21. This . .
K3 HO1 | H500| DO | K18 (Bit) data is stored by bit 0 to 15 of the this Does not support this function

station's DO and bit 0 to bit 3 of D1.
Read 10 bits of data corresponding to
Read input slave station 3 PLC X0 to X11. This
(Bit) data is stored by bit 0 to 9 of this
station's D10.

K3 HO02 | H400 | D10 | K10 Does not support this function

Read 3 words of data
Read 3 words of data corresponding corresponding to slave station
to slave station 3 PLC TO to T2. This 3 converter parameters 06-00
data is stored by D20 to D22. to 06-02. This data is stored by
D20 to D22
Write slave station 3 converter
06 to 16 parameter to this
station's D30 value

Read register

K3 | HO3 | H600 | D20 | K3 (word)

Write to single |Write slave station 3 PLC's T16 to this
register (word) istation's D30 value

Write to

K3 HOF | H509 | D40 | K10 |multiple coils
(Bit)
Write to

K3 H10 | H602 | D50 | K4 |multiple
registers (word)

K3 HO6 | H610 | D30 | XX

Write slave station 3 PLC's Y11 to

Y22 1o bit 0 to 9 of D40. Does not support this function

Write slave station 3 converter
06-02 to 06-05 parameters to
this station's D50 to D53

Write slave station 3 PLC's T2 to T5 to
D50 to D53

% XX indicates doesn't matter

After implementing MODRW, the status will be displayed in M1077 (485 read/write complete), M1078
(485 read/write error), and M1079 (485 read/write time out). M1077 is defined so as to immediately
revert to 0 after the MODRW command has been implemented. However, any of three situations—a
report of no error, a data error report, or time out with no report—will cause the status of M1077 to
change to On.

Example program: Testing of various functions
At the start, will cause the transmitted time sequence to switch to the first data unit.

M1002
— | MOV Kt K4MO |
Ononly for 1 scana
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When the reported message indicates no error, it will switch to the next transmitted command

M1077 M1078 M1079
I || || {ROLP  K4MO K1 |

485R/W 485R/W 485R/W

rite is co rite is fail riteistime 0

If time out occurs or an error is reported, the M1077 will change to On. At this time, after a delay of 30

scanning cycles, it will re-issue the original command once

M1077
— | {ADD D30 K1 D30
485 R/h riteisco
D30 K40 | }Mov KO D30|
(M200)
Delay cycle
M1002
— | (M100)
ON only for 1 scan a ReqTXOnce
M200
— —
Delay cycle
M100 MO
— | | | MODRW K2 H1 H500 D200 K16
ReqTXOnge M1
!} | MODRW K2 HF H500 D100 K16|
M2
|| | MODRW K2 H2 H410 D201 K16|
M3
!} | MODRW K3 H3 H2100 D300 K2 |
M4
| } | MODRW K2 H2 H410 D201 K16|

It will repeat after sending all commands

M5
— | { MOV K1 Kamo|

[ nc_oi]

— D30 K40 | { MOV K1 K4mo |

END

Practical applications:

Actual use to control the RTU-485 module.

Step 1: Set the communications format. Assume that the communications format is 115200, 8,N,2,
RTU

CH2000 : The default PLC station number is set as 2 (09-35)

09-31=-12(COM1 is controlled by the PLC ), 09-01=115.2(The communications speed is 115200 )
09-04=13(The format is 8,N,2, RTU)
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RTU485: The station number = 8 (give example)

ID7|ID6|ID5|ID4(ID3|ID2|ID1{IDO PA3|PA2|PA1|PAO|DR2|DR1|DRO|A/R

O POWER

O RUN
o ALARM

Communication station #:
IDO~ ID7 are defined as 2°, 2, 2°...2°%, 27

Communication protocol

PA3 PA2 PA1 PAD AR |Communication”Protocol
OFF OFF OFF OFF oM T.E,1 - ASCIH
m OFF OFF OFF ON OM 7,01 - ASCI
OFF OFF ON OFF ON 7.E2 - ASCI
m OFF OFF ON ON ON 7,0.2 - ASCI
d- OFF ON OFF OFF oM 7,M,2 + ASCII
! OFF ON OFF OM ON B,E,1 - ASCIH
D OFF ON ON OFF ON 8,0.1 - ASCI
l—- OFF ON ON OM ON 8,M,1 » ASCII
D: oM OFF OFF OFF ON 8,M,2 » ASCII
OFF ON OFF OM OFF 8.E1RTU
OFF ON ON OFF OFF 8,01 RTU
- OFF ON ON ON OFF §,N,1+RTU
o OM OFF OFF OFF OFF 8,N,2 - RTU
ZI‘I DR2 DR1 DRO Communicaton Speed
(5] OFF OFF OFF 1,200 bps
L OFF QOFF OMN 2,400 bps
OFF ON OFF 4,800 bps
OFF ON ON 9,600 bps
OM OFF OFF 19.200 bps
ON OFF ON 35,400 bps
ON ON OFF 57,600 bps
ON ON ON 115,200 bps

Step 2: Install control equipment. We sequentially connect a DVP16-SP (8 IN 8 OUT), DVP-04AD (4
channels AD), DVP02DA (2 channels DA), and DVP-08ST (8 switches) to the RTU485.

The following corresponding locations can be obtained from the RTU485's configuration definitions:
Module Terminals |485 Address
X0 ~ X7 0400H ~ 0407H
Y0 ~ Y7 0500H ~ 0507H
DVP-04AD |ADO ~ AD3 |1600H ~ 1603H
DVP0O2DA |DAO ~ DA1 |1640H ~ 1641H
DVP-08ST |Switch 0 ~7 |0408H ~ 040FH

DVP16-SP
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Step 3: Physical configuration

RTU4ES
T E i -
: - = ‘. = 2000
: M = -
¥ . = »
.:. 5 .
] ) o .
’ = =
| & el & : E I
l LR -
il 1 B
EEIRa
SGND
20—
SG+

Step 4: Write to PLC program

Setting remote Y0 command and register mapping

1] ha1002

. [mor K1 Jdhi

Ok anly fo HInput re
1 scana acl

M3

_|

fduitti-wored
wetite

7 w1002 M0

| |} [moDrRe ke H2 H400 oo K16 |

(Oh anly fo (X Input re
r1scana |ad

150 It
- Jail [moore ke HF H500 D100 KE |
Cielay cycl  (hufi-v" ou
& It werite
2
L [moorw ks H3 HIEOE D200 K4 |
Wiord read AD 1 Value
45 1077 h1075 w1079 |
- |/ |/ [RoLP ke K1 |
485 reaciy 485 readiy 485 reacdiy Hinput re
rite iz co rite fai rite timeo acl
56 M1077
| INC L0
435 reacdie Delay oyl
rite iz o etlimes
- D30 Kio | [mor Ko 030 |
Delay cycl Delay oyl
etimes etlimes
{ M30 )
Delay oyl
e

16-149



Chapter 16 PLC Function Applications

Manitar 3 input

1 11000
S !MOV 5] Kbt 00
rMormally o *¥o
hen contac
77 M115 1114 W13 W10 1108
— { | |} { | { | ( M20 )
Swvitch 7 Switch 6 Switch s Switch 4 Switch 3 Switch 2 Switch O
M107 110 W1 05 W02 1100
— —— —— | | :
W7 HE HE %4 K3 #0
Monitor AD0 ~ AD3 (0~ 80007
a5 11000
. [mory D200 o210 |
Mormally o AD 1 Walue
[pen cortac
[morv D201 D211 |
AD 2 Value
[morv D202 D212 |
A0 3 Walue
Mo D203 D213 |
A0 4 Walue
Control Out ¥
16 K101 3
1} INCP D100
15 clock p
ul=e, 055
Contral DA Walue (0~ 4000 )
120 W10
L} INCP K 3200
10ms clock
pulse, Sm
Mo KAM200 D300 |
DA 1
DECP Kan220
!MOV WAM220 D301 |
DA 2
137
ERD
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Step 5: Actual testing situation:

I/O testing: When the switch is activated, it can be discovered that the display corresponds to M115 -

M108. Furthermore, it can be seen that one output point light is added every 1 sec. (the
display uses a binary format)

This light signal increase
by 1number per second. PL will be modified
when pressing this Switc

g4 K1000 L]
- !MOV Do KaM100
Mormally o 0
pen contac
a0 115 114 113 fl112 h111 110 109 hi105
— | { { {1} | | { { { f { M120 )

Sweitch 7 Switch 6 Switch S Switch 4 Switch 3 Switch 2 Switch 1 Switch 0

M107 A1 05 M103 104 M103 h102 101 h100
— —— —— —— —— —— —— ——
LY X 3 L) 3 ®3 x1 bl

AD DA testing: It can be discovered that D200 and D201 are roughly twice the D300, and continue to

increase progressively. For their part, the D202 and D203 are roughly twice the D301,
and continue to decrease progressively.

AD 1 DA1 AD3 ]—DA 2
AD2 ]_ AD4
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108

129

133

fanitor ADD ~ AD3 (0 ~ 5000 )

M1000 k3isz K31z
A !MOV o200 D210 |
Mormally o AD 1 Value
[en contac

FS153 K5153

!mov D201 o211 |
AD 2 value
3040 K300

[mor D202 D212 |
AD 3 Value
[Rcal T Bl )

!MOV D203 D213 |
AD 4 Walue

Control Out ¥

m1013

— |

k314

15 clock p
Llse, 0.5

Control DA Value (0~ 4000

1011

I
10ms clock
pulze, 5m

k2601

IRCP o100

IRCP K3M200

!MO\-" H4hd200 D300

[BECN|

ks

DECP K3M220
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16-13 Calendar functions

The CH2000's internal PLC includes calendar functions, but these may only be used when a keypad
(KPC-CCO01) is connected, and otherwise cannot be used. Currently-support commands include TCMP
(comparison of calendar data), TZCP (calendar data range comparison), TADD (calendar data addition),
TSUB (calendar data subtraction), and TRD (calendar reading). Please refer to the explanation of
relevant commands and functions for the usage of these commands.

In real applications, the internal PLC can judge whether calendar function have been activated; if they
have been activated, calendar warning codes may be displayed in some situations. The basis for whether
a calendar function has been activated is whether the program has written the calendar time (D1063 to
D1069) in connection with the foregoing calendar commands or programs.

The calendar's time display is currently assigned to D1063 to D1069, and is defined as follows:

SpeDC|aI ltem Content Attributes
Year
D1063 (Western) 20xx (2000~2099) RO
D1064 | Weeks 1~7 RO
D1065 | Month 1~12 RO
D1066 Day 1~31 RO
D1067 Hour 0~23 RO
D1068 | Minute 0~59 RO
D1069 | Second 0~59 RO
Calendar-related special M items are defined as follows:
SpeDC|aI ltem Attributes
M1068 |Calendar time error RO
M1076 (C)Jlilendar time error or refresh time RO
M1036 |Ignore calendar warning RwW

*When a program writes to the commands TCMP, TZCP, TADD, or TSUB, if it is discovered that a
value exceeds the reasonable range, M1026 will be 1.

*When the keypad display is PLra (RTC correction warning) or PLrt (RTC time out warning), M1076
will be ON.

*When M1036 is 1, the PLC will ignore the calendar warning.
Calendar trigger warning code is defined as follows:

Warnin Descriotion Reset Whether it affects PLC
9 P approach operation

- , Requires | Wil not have any effect
PLra |[Calendar time correction power restart y

- , Requires | Wil not have any effect
PLrt |Calendar time refresh time out power restart y

*When the PLC's calendar functions are operating, if the keypad is replaced with another keypad, it
will jump to PLra.

*When it is discovered at startup that the keypad has not been powered for more than 7 days, or the
time is wrong, PLra will be triggered.
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*When it is discovered that the CH2000 has no keypad 10 sec. after startup, PLrt will be triggered.

*If the keypad is suddenly pulled out while the calendar is operating normally, and is not reconnected
for more than 1 minute, PLrt will be triggered.

Practical applications:

We will perform a demo of simple applications.

We first correct the keypad time. After pressing Menu on the keypad, select the 9th time setting

option. After selection, set the current time.

—

We set converter on during the period of 8:00-17:20, which allows us to write the following example

0 b1000 I AtK16
i [ToMP K3 KD ko DIOE7 MO |
‘Normally open
‘contact ¢f
operatiop AtK16
monitoripg (a) [ToMP ka7 K20 KD DIET M0 |
<1720
23 M2 M10
—0 B [ M1040 )
800 <1720 Servoon
[ M1025 )
Motor drive

Run (ON)/ Stop(OFF)
27 #1000

l| ! FREQ k.3000 K0ooo K000 |
| Normally open
contact of
operation
i oo
monitoring (a) END
3339

16-154



Chapter 17 Safety Torque Off Function

Chapter 17 Safety Torque Off Function

17-1 The drive safety function failure rate

17-2 Safety torque off terminal function description

17-3 Wiring diagram

17-4 Parameter

17-5 Operating sequence description

17-6 New error code for STO function

17-1



Chapter 17 Safety Torque Off Function

17-1 The drive safety function failure rate

Item Definition Standard Performance
Safe Torque Off Channel 1: 80.08%
SFF IEC61508 Channel 2: 68.91%
HFT (Type A | Hardware Fault Tolerance IEC61508 1
subsystem)
SIL Safety Integrity Level IEC61508 SIL 2

IEC62061 SILCL 2

Average frequency of dangerous

PFH ; IEC61508 | 9.56x107™°
failure [h-1]
PED,, Probability of Dangerous Failure on IEC61508 4.18x10°
Demand
Category Category 1ISO13849-1 | Category 3
PL Performance level ISO13849-1 |d
MTTFg4 Mean time to dangerous failure 1ISO13849-1 | High
DC Diagnostic coverage 1ISO13849-1 | Low

17-2 Safety Torque Off terminal function description
The safety Torque Off function is to cut off the power supply to motor through the hardware,
thereby the motor couldn’t produce torque.

The safety Torque Off function is respectively by two independent hardware to control the motor

current drive signal, and thus cut off the inverter power module output in order to achieve the
status of safety stop.

Operation principle Description as below table 1:
Table 1: Terminal operation description

Signal Channel Photo-coupler status
STO STO1~SCM1 | ON(High) ON(High) OFF(Low) OFF(Low)
signal . .
STO2~SCM2 | ON(High) OFF(Low) ON(High) OFF(Low)
STL2 mode STL1 mode STO mode
Driver Output status Ready (Torque output | (Ttorque output | (Torque output
off) off) off)

STO mode means Safe Torque Off

STL1~STL3 means Safety Torque Off hardware abnormal.

STL3 means STO1~SCM1 and STO2~SCM2 internal circuit detected abnormal.
STO1~SCM1 ON(High): means STO1~SCM1lhas connect to a +24VDC power supply.
STO2~SCM2 ON(High): means STO2~SCM2 has connect to a +24V power supply.
STO1~SCM1 OFF(Low): means STO1~SCM1hasn't connect to a +24VDC power supply.
STO2~SCM2 OFF(Low): means STO2~SCM2hasn’t connect to a +24VDC power supply.

BEBE

BEBE
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17-3 Wiring diagram

17-3-1internal STO circuit as below:

Chapter 17 Safety Torque Off Function

&

I/O Card

+24V

STO1
SCM1

STO2
SCM2

MCM

MO1

DCM

—

CH2000

o]

—— \V/+ — —
"
Iz L 3R
= — Line [—1 Gate [—
. CPU : drive : drive :
>—4I 11 _*/ K- | — | — || -I’ -I’ -I’

[0

<6— COM

17-3-2 In the figure below, the factory setting for +24V-STO1-STO2 and SCM1-SCM2-DCM is short circuit:

2

0 +24V

STO1
—1 SCM1

S SCM2

Q MCm

MO1
DCM

/O Card

o—

]

CH2000

[>]

Iy

e | m—

)_ 1 1 * *\ *\
cru [ L|_ne — the
] drive [ drive

s 1 1 K343

<€— COM

=)
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Chapter 17 Safety Torque Off Function

17-3-3 The control loop wiring diagram:
1. Remove the shot-circuit of +24V-STO1-STO2 and DCM-SCM1-SCM2.

2. The wiring as below diagram. The ESTOP switch must at Close status in normal situation and

drive will be able to Run.
3. STO mode, switch ESTOP open. Drive output stop and keypad display STO.

@ MO2( factory setting=66)

CH2000

ESTOP 1"

Safety PLC ):\

E e
*1: factory short circuit of DCM-SCM1-SCM2. To use the Safety function, please remove this shortcircuit

*2: factory short circuit of +24V-STO1-STO2.to use the Safety function, please remove this short circuit,.
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Chapter 17 Safety Torque Off Function

17-4 Parameter

» m STO Alarm Latch

| | | | | [Factory setting: 0

Settings |0 : STO Alarm Latch

1: STO Alarm no Latch

Pr06-44=0 STO Alarm Latch: after the reason of STO Alarm is cleared, a Reset command is
need to clear STO Alarm.

Pr06-44=1 STO Alarm no Latch: after the reason of STO Alarm is cleared, the STO Alarm will
be cleared automatically.

All of STL1~STL3 error are “Alarm latch” mode (in STL1~STL3 mode, the Pr06-44 function is
no effective).

» m Multi-function Output 1 (Relayl)

[Factory Setting:11

” m Multi-function Output 2 (Relay?2)

[Factory Setting:1

» m Multi-function Output 3 (MO1)

[Factory Setting:0

” m Multi-function Output 4 (MO2)

Factory Setting:66

Settings |

66: SO N.O. output

68: SO N.C. output

Settings Functions Descriptions
66 |SO Logic A output Safety Output Normal Open
68 SO Logic B output Safety Output Normal Close

CH2000 factory setting Pr02-17(M0O2)=66(N.O.) and Multi-function Output setting item has add
2 new function: 66 and 68.

Safety Output status
Drive status N.O. N.C.
(MO=66) (MO=68)
Normal run Open Close
STO Close Open
STL1~STL3 Close Open

» m Content of Multi-function Display

| | | | [Factory setting: 3

Settings  |45: Hardware version

[ 00-04=45 | Hardware version |
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Chapter 17 Safety Torque Off Function

17-5 Operating sequence description

17-5-1Normal operation status
As shown in Figure 3: When the STO1~SCM1 and STO2~SCM2=0N (no STO function is need),
the drive will execute “Operating” or “Output Stop” according to RUN/STOP command.

RUN command RUN STOP

STO1~SCM1 : A
status ON(no STO function need, Pr06-44=0;

STO2~SCM2 ON(no STO function need, Pr06-44=0
status

Drive output Operating Output Stop

Figure 3

17-5-2-1 STO > Pr06-44=0 > Pr02-35=0
As shown in Figure 4: When both of STO1~SCM1 and STO2~SCM2 channel has turn off during
operating, the STO function enabling and the drive will stop output regardless of Run command is
ON or OFF status.

RUN command RUN I STOP I RUN
STO1~-SCM1 ON |OFF ON : :
status ' : :
STO2~SCM2 ON |OFF ON ' :
status : : :
Drive output Operating| Output Stop : ﬁ
Figure 4

17-5-2-2 STO > Pr06-44=0 > Pr02-35=1
As shown in Figure 5: As same as the figure 4. But, because the Pr02-35=1, therefore, after the
Reset command, if the operating command still exists, then the drive will immediately execute the
run command again.

RUN command RUN !

STO1~SCM1 ON OFF ON
status H

STO2~SCM2
status

Drive output Operatingl Output Stolp | Operating
s —
Reset : Reset

Figure 5

ON OFF ON
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17-5-3 STO > Pr06-44=1

RUN command

STO1~SCM1
status

STO2~SCM2
status

Drive output

17-5-4 STL1

RUN command

STO1~SCM1
status

STO2~SCM2
status

Drive output

17-5-4 STL2

RUN command

STO1~SCM1
status

STO2~SCM2
status

Drive output

Chapter 17 Safety Torque Off Function

RUN ! STOP RUN
i ! ?
ON OFF |ON i ]
ON OFF | ON § :
v i :
Operating| OutPut Stop ! Operating
Figure 6
RUN ! STOP__ | RUN
__ON_[oFF|on i i
ON | E ;
L 4 : E
Operating|Output Stop E v
Figure 7
RUN | STOP RUN
ON | : i
oN [ofr]oON : :
y : :
Operating| Output Stop i *

Figure 8
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Chapter 17 Safety Torque Off Function

17-6 New Error code for STO function

Present Fault Record

Second Most Recent Fault Record

Third Most Recent Fault Record

Fourth Most Recent Fault Record

Fifth Most Recent Fault Record
Sixth Most Recent Fault Record
Settings |
72 : Channel 1(STO1~SCM1)internal hardware error
76 : STO(Safety Torque Off
77 : Channel 2(STO2~SCM2)internal hardware error
78 : Channel 1 and Channel 2 internal hardware error
Error code Name Description
76 STO Safety Torque Off function active
STL1
72 (STO1~SCM1) | STO1~SCM1 internal hardware detect error
77 STL2 STO2~SCM?2 internal hardware detect error
(STO2~SCM2)
STO1~SCM1 and STO2~SCM2 internal
8 STL3 hardware detect error

The Old/New control board and Old/New I/O card: :

CH2000 v1.12 firmware [v1.20 firmware
v1.12 control board + old 1/0O card(no STO function) OK OK
v1.12 control board + new I/O card(with STO function) Error Error
v1.20 control board + old 1/0 card(no STO function) Error Error
v1.20 control board + new I/O card(with STO function) Error OK
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