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Preface

Thank you for using this product. Please read this manual carefully before use to ensure proper

usage, and keep this manual at an obvious location to read at any time.

This manual includes:

Installation and inspection of NC controllers

Wiring for connectors of the NC controllers

Description of the function and operation of NC controllers
Description of parameters

Troubleshooting

NC controller product features:

Built-in 32-bit high-speed dual CPU for multi-task execution, improving operating
performance

User-friendly human machine interface

Interfaces for auto tuning and gain adjustment of the servo, meeting different
machine characteristics

CNCSoft-B software for configuring user-defined screens

Front USB interface (port) for easy data access, data backup, and parameter file
copying

In Spindle mode, you can control the spindle system with DMCNET communication
or analog voltage according to the requirements

Serial 1/0 modules for flexible 1/0 configuration

How to use this manual:

Use this manual as a reference when installing, setting up, operating, and maintaining the

NC controller. Read this manual before using and setting this product.

Delta technical services:

Consult your equipment distributors or Delta Customer Service Center if you encounter

any problem.



Safety Precautions

m  Refer to the pin assignment when wiring. Ensure the product is properly grounded.
® Do not disassemble the controller, change the wiring, or touch the power supply
when the power is on to avoid electric shock.

Pay special attention to the following safety precautions at all times during installation, wiring,
operation, maintenance, and examination of the controller.

The symbols of “DANGER”, “WARNING” and “STOP” indicate:

followed.

Warning. May cause moderate injury to personnel, or lead to severe damage or

@ Danger. May cause severe or fatal injuries to personnel if the instructions are not
A even malfunction of the product if the instructions are not followed.

WARNING

Absolute prohibited activities. May cause serious damage or even malfunction of
Al the product if the instructions are not followed.

Precautions for installation

B Follow the installation instructions in the manual, or it may result in damage to

the equipment.

«@ B Do not expose the product to an environment containing vapor, corrosive gas,
inflammable gas, or other foreign matter to reduce the risk of electric shock or
fire.

Precautions for wiring

B Connect the ground terminal to class-3 (below 100 Q) ground system. Improper
grounding may result in electric shock or fire.

Precautions for operation

B Correctly plan the I/O configuration with the MLC editor software, or abnormal
operation may occur.

B Before operating the machine, properly adjust the parameter settings, otherwise
it may cause abnormal operation or malfunction.

B Ensure you can activate the emergency stop at any time, and avoid operating
the machine in unprotected condition.

WARNING

_ ® Do not change the wiring when the power is on, or it may lead to personal injury
caused by electric shock.
i B Do not use a sharp-pointed object to touch the panel. Doing this may dent the
screen and lead to malfunction of the controller.



Maintenance and Inspection

B When the power is on, do not disassemble the controller panel or touch the
internal parts of the controller, or it may cause electric shock.

‘% B Do not touch the wiring terminal within 10 minutes after turning off the power
F since the residual voltage may cause electric shock.

B Turn off the power before replacing the battery, and check the system settings
after the replacement.

Wiring method

B Power supply: use a 24 Vpc power supply for the controller and comply with the
wire specification when wiring to avoid danger.

B Wire selection: Use stranded wires and multi-core shielded-pair wires for signal
cables.

B Cable length: the maximum cable length of the signal cable for remote I/O and
DMCNET communication is 20 m and the maximum cable length of other signal
cables is 10 m.

B The local /O and remote I/O require an additional 24 Vpc power for signal input
and output.

WARNING

Wiring of Communication Circuit

B DMCNET wiring: the wiring materials should comply with the standard
specification.

wamme M Make sure the controller and servo drive are firmly connected, or loose cables
may cause abnormal operation.

Note: The content of this manual may be revised without prior notice. Download the latest version from Delta’s website
at https://www.deltaww.com/.
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Product Inspection and
Model Explanation

This chapter provides explanations for the A and B series product models, and the

introductions to the product interface of the NC controllers.
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1.1 Product inspection

In case of packaging mistakes or damages during shipping, check the items listed in the

following table carefully. If any issue occurs, contact the distributor for service.

Item Content

Check the model number on the nameplate of the controller. Refer to

Purchased product Sections 1.2 and 1.4 for the model explanation.

Buttons Press the buttons to check if the operation is smooth*.
A Visually check if there are any damages on the exterior of the
ppearance
product.
Connectors Check if there are any loose or untightened connectors.

Note: this is applicable to all models except for the OPENCNC models.
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1.2 A series product model explanation

B Nameplate information

A NELTA DELTA ELECTRONICS, INC.
CNC Controller
S o) o
Model name— — — —  MODEL : NC300AMI-A < & &
Input power—— — — - le INPUT : DC +24V Class 2 / 600 mA
"{* E CERTIFIEI;
Barcode and | . g‘\‘ c € S/EFZESZ:Lg;A
serial number 300AMIABT16010001
Designed by DELTA Taiwan MADE IN TAIWAN
No.18, Xinglong Rd., Taoyuan City 33068, Taiwan

(.

B Model explanation

NC series controller (MOP integrated)

NC300A-MI-AE
L @E® ©6 O®

No. Item Description
(1) Series name NC2: 2 series controller
NC3: 3 series controller
0: 8” screen
2 Displ
) ISplay 1: 10” screen
: hori I
3) Screen orientation 0 orl.zonta
1: vertical
. A: A series
“) Series type AH: multi-axis A series
M: milling
Model
®) ode L: lathe
I: integrated (machine operation panels integrated)
(6) Type P: separated type (machine operation panels not included)
S: separated type (machine operation panel A included)
) Version A: standard
Blank: Traditional Chinese
(8) Language S: Simplified Chinese
E: English

OPENCNC series controller

NC30 E
1 @

No. ‘ Item Description

(2) Series name NC30: 3 series controller

E: embedded A series

) Series type EH: embedded multi-axis A series
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1.3 Product interface of A series NC controller

NC300A(H)-MI-A_

(;1) (2)
AAELTA H EEEEE
[~ ] 1B ]
o EITIEJFIE IF
EFaEIFIE JE
: EJC]
E]F
(7=
O = O EEE EEE o
o) _
oy EEE HEE O @
(é)
No. ‘ Item No. Item
(2) Screen (6) USB port
(2) Machine operation panel A (7) Function keys
3 CYCLE START (8) Power On
4) FEED HOLD 9) Emergency stop
(5) Machine operation panel B (20) Power Off
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NC300A-MS-A_

(3)—

(4

(1)

(2)

o

Anem

o

- EEFEEFFF (HEHEEESE

No.

ltem

1)

Screen

@)

Machine operation panel A

®)

USB port

(4)

Function keys
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NC301A-MS-A_

(3)

(4

A MELTA

0

(<] [e) [r2) (3] [ra] [Fs] [r] [o]

fud fene] ] ford

0 0] Y O O = (O S Ry

LI (eI
fEIE] QEE
HEIEBE CIRIL (=[O

No. Item

1) Screen

2) Machine operation panel A
(3) USB port

(4)

Function keys
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NC311A-MS-A

ltem

Screen

Machine operation panel A

USB port

Function keys

= —
~ Q
! !
1 1
1 1
1 1
1 1
1 1
| _
1
1
1
1
!
R
4 ) EEEE
] ElEl==]]
< I [=][=][-]
_____
1
m
1 )
-~ N
p—

No.

1)
@)
®)
(4)
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NC310A-MS-A_

(3)

(4)~

(1)

|

Saloicicicicicicicialfl=aEce)

No.

ltem

@)

Screen

)

Machine operation panel A

®)

USB port

(4)

Function keys
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NC200A-MI-A _
® (2)
o | EEEEEE
[l JF I P ]
o f EIFIEJFIE IR
EJFJEf B JE ]
EJERJEIE.IE ]
EJF ]
Fe=lEd <] =]
(7) CHEEREEREEEFE BESEERH
o =0 Ol|l-
o (D) _ HeEEE EEE HE-
20y EREEE EEE R (4)
(I5)
No. Item No. Item
(2) Screen (6) USB port
(2) Machine operation panel A (7) Function keys
3 CYCLE START (8) Power On
4) FEED HOLD 9) Emergency stop
(5) Machine operation panel B (20) Power Off
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NC30E(H)
Anera
NC30EM
- @
(7) <
@
(8) e
P
:"
-
s e
i
(9) =
©
(10) = s @
—~
©
©
(11) - )
1S O]
-
(12) ©
0
| B (6)
(13) [
No. Iltem No. Item
1) Indicators (8) Reserved
USB port
(2) High-speed serial 1/0 terminal 9) (Used to connect mouse,
keyboard, or flash drive)
. . VGA
©) High-speed G31 terminal (10) (Used to connect the screen)
(4) MPG connector (12) Ethernet terminal
(5) Spindle terminal (22) DMCNET terminal
(6) 24 Vpc controller power (13) Engineering knob
@ CF slot - -
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1.4 B series product model explanation

B Nameplate information

Model name — — — —
Input power — — — —

Barcode and
serial number

B Model explanation

A NELTA

DELTA ELECTRONICS, INC.
CNC Controller .
MODEL : NC300B-MI-A @@ 8

INPUT : DC +24V Class 2 / 600 mA - @
E IB)

c € we| SAFETY US-CA
_—

CERTIFIE
= E206327

[

[

300BMIA6T20090006
Designed by DELTA Taiwan MADE IN TAIWAN

No.18, Xinglong Rd., Taoyuan City 33068, Taiwan

NC series controller (MOP integrated)

NC3O0O0OB-MI-AE

1 @@ 66 @) O
No. ‘ Item Description
) Series name NC2: 2 series controller
NC3: 3 series controller
. 0: 8” screen
) Display 1: 10” screen
3 Screen orientation o horl;ontal
1: vertical
. B: B series
“) Series type BH: multi-axis B series
M: milling
©®) Model L: lathe
I: integrated (machine operation panels integrated)
(6) Type P: separated type (machine operation panels not included)
S: separated type (machine operation panel A included)
@) Version A: standard
Blank: Traditional Chinese
(8) Language S: Simplified Chinese

E: English

OPENCNC series controller

NC30 EB

1 @
No. ‘ Iltem Description
Q) Series name NC30: 3 series controller
EB: embedded B seri
@ Series type embedded B series

EBH: embedded multi-axis B series
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1.5 Product interface of B series NC controller

NC300B(H)-MI-A_

(;1) (2)
e | EEEEEE
[P 1]
o EITIEJFIFJF]
ECEIFIEIF
EdFEJEJEL
A i Yy 2
=SR]
(7) == S0e=
@1 = O EEEDE EEE ek @)
o1 2) _
a0y EREED EEE HEE o
(|5)
No. Item No. Item
(2) Screen (6) USB port
2) Machine operation panel A (7 Function keys
3) CYCLE START (8) Power On
(4) FEED HOLD 9) Emergency stop
(5) Machine operation panel B (20) Power Off
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Product Inspection and Model Explanation

NC300B-MS-A_

(3)—

(4

(1) (2)
B FEEEES
(] e P T B B )
EJOIEJEJEIES
)Ml Bl ] R B
B E R il B0
F Fal ] (2 [0 (=
LEEEER
AN ERFEFEE (EEEEEE
No. Item
() Screen
2 Machine operation panel A
3 USB port
4) Function keys
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NC301B-MS-A_

A BELTA

(3) e f- @
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e BEE
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S
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E
:

o o
No. Item
1) Screen
2) Machine operation panel A
(©)] USB port
4) Function keys
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NC311B-MS-A
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NC310B-MS-A_

(3)-

(4)~

(1)

|

Soloicicicicicicicicljfl=BEcR= 2

No.

ltem

@)

Screen

)

Machine operation panel A

®)
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NC200B-MI-A_
(:1) (2)
AAELTA | EEEE
[l B LJE I ]
o [f EIFIEJEFJE
ELIFJEJF B P ]
EJERJEIE.IE ]
| [ Y Y i
sl [SIE=]
(7) R EFEEEE EBEERH
O\ =0 Olfl-©
o) _
(10) - BIEE) C @
5)
No. ‘ ltem No. Item
(2) Screen (6) USB port
(2) Machine operation panel A (7) Function keys
3) CYCLE START (8) Power On
(4) FEED HOLD 9) Emergency stop
(5) Machine operation panel B (20) Power Off
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NC30EB(H)
O O (12) (l|3)
Anema O PWR
NC30EB RDY
e @
t-a ®
(R @
=
@ -1 @ I
| =
- B
-0
S
@)~ - ]
-, — (10) E @
@~
()=~ [-@n
No. Item No. Item
(2) CF slot (8) MPG connector
USB port
(2) (Used to connect mouse, 9) Spindle terminal
keyboard, or flash drive)
VGA .
) (Used to connect the screen) (10) CN1 terminal
(4) Ethernet terminal (12) 24 Vpc controller power
(5) DMCNET terminal (12) Keypad I/O terminal
(6) Indicators (13) 1/0 1 terminal
@) Remote I/O terminal (14) 1/0O 2 terminal

1-18



Installation

This chapter provides descriptions of the outline dimensions and hardware

specifications of the product. Before installing the product, refer to the items detailed in

this chapter, such as voltage, current, temperature, or other conditions. Otherwise, it

may result in personal injuries or equipment damages.

2.1 Aseries product installation explanation «««««««««««ssoeereeeiriiii 2.2
211 Ambient StOrage CONAIIONS «««++++ s rrrmmrrrrrteaaaaii e 2.2
2.1.2  Ambient installation CONGItIONS -+« «««x«rrrreermemtmmmmmeereaeeaenenns 2.2
2.1.3  Mounting dir€Ction @nd SPACE «+++++++rrrrrrrrrrrraaraniiiiiiiiiiaa e 2.3
214 Hardware SPeCifiCations ««««««««++«« s s srrmmmmriiiitaii 2.4
2.1.5  Outline and Mounting diMENSIONS -+ -+ rrrreeeeeeeeeeee 2.6
2.1.6  Operating interface installation (for OPENCNC models) -« eeeenenen 2-8

2.2 B series product installation eXplanation ««««««««««sssereerriinniii 2-10
221 Ambient Storage CONAIIONS «««««+++ srrrrreermmimiiianiiiiiiie s 2-10
222  Ambient installation CONGItIONS « -+« «««xrrrrrrrrenrnmmmeianieiaeeanenns 2-10
2.2.3  Mounting direCtion and SPACE «-+++++++xxrrrrrrrrreraniiiiiiiiiiiie 2-11
2.24  Hardware SPeCifiCations ««««««««««« s s rrrmrmmrritiainiiiii 2-12
225  Outline and mounting diMENSIONS -+++++«+xxvvrrreeererriiiiiiiiiiiiaa 2-13
2.2.6  Operating interface installation (for OPENCNC models): -« - eveveeenne. 2-16
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2.1 A series product installation explanation
2.1.1 Ambient storage conditions

This product must be kept in the shipping carton before installation. To retain the warranty
coverage and ensure future maintenance, follow these instructions for storage. While the product
is temporarily not in use:

B Store the product in a dust-free and dry location.

Store the product in an ambient temperature range of -20°C to +60°C (-4°F to +140°F).
Store the product in a relative humidity range of 10% to 95% RH (non-condensing).

Avoid storing the product in an environment containing corrosive gas and liquids.

The environment should be free of devices that generate excessive heat; no water, vapor,
dust, and oily dust; no corrosive and inflammable gas or liquids; no airborne dust or metal
particles; the environment should be solid without vibration and interference of

electromagnetic noise.

2.1.2 Ambient installation conditions

Operating temperature for the NC series controller: 0°C - 55°C (32°F - 131°F). During long-term
operation, the suggested temperature of the operating environment should be below 45°C
(113°F). If the temperature is above 45°C, place the product in a distribution board which is
well-ventilated and without overheating risks. Also check if the vibration of the machine affects

the electrical devices in the distribution board.

In addition, follow these precautions when choosing the installation site to retain the warranty

coverage and ensure future maintenance for the Delta NC controller.

[ | The environment should be free of devices that generate excessive heat; no water, vapor,
dust, and oily dust; no corrosive and inflammable gas or liquids; no airborne dust or metal
particles; the environment should be solid without vibration and interference of

electromagnetic noise.

B The temperature and humidity of the installation site for the NC controller should be within

the range specified in the specification.

B The vibration at the location where you store the NC controller must not exceed the range

specified in the specification.
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2.1.3 Mounting direction and space

Important:

The NC controller must be installed vertically on a dry and solid platform which complies
with the requirement of NEMA.

For better ventilation and cooling, allow sufficient clearance space between the NC
controller and the adjacent objects and the wall (the clearance is suggested to be 50 mm

(around 2 inches)), or it may cause malfunction of the machine.

Do not block the ventilation holes of the NC controller, or it may cause malfunction of the

machine.
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2.1.4 Hardware specifications

NC3[UA series milling machine controller

Model  NC300A-MI-ALl NC300A-MS-AT | NC301A-MS-Al | NC311A-MS-Al | NC310A-MS-A[]
Operating o o o °
environment 10% to 95% RH [0°C to +55°C (32°F to 131°F)]
Storage 10% to 95% RH [-20°C to +60°C (-4°F to +140°F)]
environment
Cooling .
method Natural cooling
Voltage DC +24V (-10% to +15%) (built-in isolated circuit)
Dielectric
withstanding Between 24 Vpc and FG terminals: AC500V for 1 minute
voltage
PR 15 W (24V; 0.6 A)
consumption
3V lithium battery (CR2032) x 1
Battery Varies according to the ambient temperature and operating conditions;
approximately 3 years in room temperature of 25°C (77°F)
Dimensions
WxHxD 400x309x123 400x200x97 | 260x260x313 | 290x335x95 | 435x221x95
(mm)
Weight (kg) 4.1 3.1 3.3 3.8 3.8
NC200 A series milling machine controller
Model NC200A-MI-A[]
Operating 10% to 95% RH [0°C to +55°C (32°F to 131°F)]

environment

Storage
environment

10% - 95% RH [-20°C to +60°C (-4°F to +140°F)]

Cooling
method

Natural cooling

Voltage

DC +24V (-10% to +15%) (built-in isolated circuit)

Dielectric
withstanding
voltage

Between 24 Vpc and FG terminals: AC500V for 1 minute

Power
consumption

15 W (24V; 0.6 A)

3V lithium battery (CR2032) x 1

Battery Varies according to the ambient temperature and operating conditions;
approximately 3 years in room temperature of 25°C (77°F)
Dimensions
W xHxD 400 x 320 x 91
(mm)
Weight (kg) 4.5
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A series OPENCNC controller

Model NC30E(H)
Operating o o o °
environment 10% to 95% RH [0°C to +55°C (32°F to 131°F)]
Storage o o ° °
environment 10% to 95% RH [-20°C to +60°C (-4°F to +140°F)]
Cooling .
method Natural cooling
Voltage DC +24V (-10% to +15%) (built-in isolated circuit)
Dielectric
withstanding Between 24 Vpc and FG terminals: AC500V for 1 minute
voltage
FOUTEL 15 W (24V; 0.6 A)
consumption

3V lithium battery (CR2032) x 1

Battery Varies according to the ambient temperature and operating conditions;
approximately 3 years in room temperature of 25°C (77°F)

Dimensions

WxHxD 60 x 196 x 164
(mm)

Weight (kg) 0.8
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2.1.5 Outline and mounting dimensions

Appearance and dimension tables of NC3[1[]/ NC200 A series

NC3UUA-MI-AL / NC2UUA-MI-AL

A

B

s

o

i]
g][1]
g ’EIF'

alfall

oft=]

g
CEEL
s=5a

[

M
o
O

O BEEEH EHEE EED O

FEEEE EEE EEE

(4
E BIEEIED EED FEE O

NC3UUA-MS-AT]

A
B
- 1l
el B I
B
EAFIFAIC D|C
EalCel Pl ] =]
[lEEIEEE
AR EEEE (EEEEEH

Outline dimension table

G w
4 4
=]
=5 H| H1
| # + ¥
F W1 J w2 l w3
wW
+ +
H|H1
| # + +
IR

NC300A-MI-AL]
Model NC200A-MI-A[] NC300A-MS-All | NC301A-MS-All | NC311A-MS-All | NC310A-MS-AL[l
A 400 mm 400 mm 260 mm 290 mm 435 mm
B 390 mm 390 mm 250 mm 280 mm -
C 309 mm 200 mm 313 mm 335.5 mm 221 mm
D 299 mm 190 mm 303 mm 325.5 mm -
E 25 mm 25 mm 21.45 mm 23 mm 23 mm
F 70 mm 70 mm 70.2 mm 70 mm 70 mm
G 130 mm 130 mm 130 mm 130 mm 130 mm
Mounting dimension table
NC300A-MI-AL]
Model NC200A-MI-AT] NC300A-MS-A[] | NC301A-MS-All | NC311A-MS-A[] | NC310A-MS-A[]
H 291 £ 0.3 mm 182.5+ 0.3 mm 293+ 0.3 mm 315.5+ 0.3 mm 191+ 0.3 mm
H1 299 mm 190 mm 303 mm 325.5 mm 210.4 mm
W 378 £ 0.3 mm 378 £ 0.3 mm 244 + 0.3 mm 270 £ 0.3 mm 423 £ 0.3 mm
WA1 130 mm 130 mm 250 mm 280 mm 141.47 mm
w2 130 mm 130 mm - - 141.47 mm
W3 130 mm 130 mm - - 141.47 mm
| ®4 mm ®4 mm ®4 mm ®4 mm ®4.5 mm
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Appearance and dimension tables of A series OPENCNC

NC30E(H) dimension drawing

I~
n
101
101
11

=ik L&
H
T [ I e I e Y e

oo QA e
Outline dimension table
Model NC30E(H)
A 60 mm
B 19 mm
C 196 mm
D 213 mm
E 164 mm
G 70 mm

Mounting dimension table

Model NC30E(H)
H1 201+ 0.3 mm
W1 19+ 0.3 mm

| M5
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2.1.6 Operating interface installation (for OPENCNC models)

B Operating interface installation

A. Connect the controller to standard operating interfaces, including: (1) Delta HMI screen, (2)
keyboard (functions the same as machine operation panel A), and (3) machine operation
panel B.

B. Connect the controller to non-Delta operating interfaces, including: (4) screen and (5)
keyboard.

Note: the installation methods above are applicable to all NC series models, and the OPENCNC model is

taken as an example in the following diagram.

VGA (1)
VGA
ooooooooong (4)
USB —
0 0000 o S[a[a]
(5) |E BERgEg| USB
PAN oo B85

A or B
=TT
M= -
[

N‘T“

I

[

il

=

The NC series controllers can connect to (6) ASDA series AC servo drives, (7) ASDA-S spindle

servo drive, (8) ECMA series servo motors, and (9) ECMS series spindle servo motor.
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B Connection through computer and network

Connect the controller to (3) ASDA series AC servo drives, (4) ASDA-S spindle servo drive, (5)
ECMA series servo motors, and (6) ECMS series spindle servo motor through the computer and

network, including (1) PC-based controller and (2) mouse and the public software for Delta
OPENCNC.

I

il

S
\n),

E Ethernet

—
N
~
—
-
~
[

&

a1
1c0
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2-10

2.2 B series product installation explanation
2.2.1 Ambient storage conditions

This product must be kept in the shipping carton before installation. To retain the warranty
coverage and ensure future maintenance, follow these instructions for storage. While the product
is temporarily not in use:

B Store the product in a dust-free and dry location.

Store the product in an ambient temperature range of -20°C to +60°C (-4°F to +140°F)..
Store the product in a relative humidity range of 10% to 95% RH (non-condensing).

Avoid storing the product in an environment containing corrosive gas and liquids.

The environment should be free of devices that generate excessive heat; no water, vapor,
dust, and oily dust; no corrosive and inflammable gas or liquids; no airborne dust or metal
particles; the environment should be solid without vibration and interference of

electromagnetic noise.

2.2.2 Ambient installation conditions

Operating temperature for the NC series controller: 0°C - 50°C (32°F - 131°F). During long-term
operation, the suggested temperature of the operating environment should be below 45°C
(113°F). If the temperature is above 45°C, place the product in a distribution board which is
well-ventilated and without overheating risks. Also check if the vibration of the machine affects

the electrical devices in the distribution board.

In addition, follow these precautions when choosing the installation site to retain the warranty

coverage and ensure future maintenance for the Delta NC controller.

B The environment should be free of devices that generate excessive heat; no water, vapor,
dust, and oily dust; no corrosive and inflammable gas or liquids; no airborne dust or metal
particles; the environment should be solid without vibration and interference of

electromagnetic noise.

B The temperature and humidity of the installation site for the NC controller should be within

the range specified in the specification.

B The vibration at the location where you store the NC controller must not exceed the range

specified in the specification.
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2.2.3 Mounting direction and space

Important:

The NC controller must be installed vertically on a dry and solid platform which complies
with the requirement of NEMA.

For better ventilation and cooling, allow sufficient clearance space between the NC
controller and the adjacent objects and the wall (the clearance is suggested to be 50 mm

(around 2 inches)), or it may cause malfunction of the machine.

Do not block the ventilation holes of the NC controller, or it may cause malfunction of the

machine.
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2.2.4 Hardware specifications

NC3[B series milling machine controller / NC200B series milling machine controller

Model | NC300BL-MI NC300BL-MS NC301BL-MS NC310BL-MS NC311BL-MS NC200BL-MI
Operating o o o o
environment 10% to 95% RH [0°C to +50°C (32°F to 131°F)]
Storage 10% to 95% RH [-20°C to +60°C (-4°F to +140°F)]
environment
Cooling .
method Natural cooling
Voltage DC +24V (-10% to +15%) (built-in isolated circuit)
Dielectric
withstanding Between 24 Vpc and FG terminals: AC500V for 1 minute
voltage
RO 15W (24V; 0.6 A)
consumption
3V lithium battery (CR2032) x 1
Battery Varies according to the ambient temperature and operating conditions;
approximately 3 years in room temperature of 25°C (77°F)
UsSB
supported FAT16 / FAT32
format
CF card
supported FAT16 / FAT32 / EXT4 (Only for Linux)
format
Dimensions
wxHxD | 490X309% 400 x 200 x 97 260 x 313 x 95 435 x 221 x 95 200 x 335 x 95 400 X 309
(mm)
Weight (kg) 4.1 3.1 3.4 3.8 3.8 43
B series OPENCNC controller
Model NC30EB(H)

Operating environment

10% to 95% RH [0°C to +50°C (32°F to 131°F)]

Storage environment

10% to 95% RH [-20°C to +60°C (-4°F to +140°F)]

Cooling method

Natural cooling

Voltage

DC +24V (-10% to +15%) (built-in isolated circuit)

Dielectric withstanding
voltage

Between 24 Vpc and FG terminals: AC500V for 1 minute

Power consumption

19.2 W (24V; 0.8 A)

3V lithium battery (CR2032) x 1

Battery Varies according to the ambient temperature and operating conditions;
approximately 3 years in room temperature of 25°C (77°F)
Dimensions
W x H x D (mm) 60 x 196 x 164
Weight (kg) 1.8
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2.2.5 Outline and mounting dimensions
Appearance and dimension tables of NC3[1[IB series / NC200B series

NC300BL-MI-AlJ / NC200BLI-MI-All
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40 + + +
b |
@] Dl C H| H1
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Oooogoodg I
o L | + +
JT wi | w2 | w3 |
NC301BU-MS-AlL
B E F W
Bomz
H|H1
D| C
HININININININ
o0 O
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W1
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NC310BJ-MS-ALl

A E F w
po— + + +
=
j] C H| H1
imininininininininin]|
Ué 4 [
W1 w2 W3
NC311B-MS-Al
A E F W
B
l\ e § 4
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oooboooOoood L
O
LI g/
or— ‘ |
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Outline dimension table

NC300B[I-MI-A[]
Model NC200BL-MI-AL NC300B[]-MS-A[l | NC301B[]-MS-A[Ll | NC310B[I-MS-A[] | NC311B[I]-MS-A[l
A 400 mm 400 mm 260 mm 435 mm 290 mm
B 390 mm 390 mm 250 mm - 280 mm
C 309 mm 200 mm 313 mm 221 mm 335.5 mm
D 299 mm 190 mm 303 mm - 325.5 mm
E 25 mm 25 mm 21.45 mm 23 mm 23 mm
F 130 mm 130 mm 130 mm 130 mm 130 mm

Mounting dimension table

NC300B[I-MI-AL[]
Model NC200BL-MI-AL NC300B[-MS-A[Ll | NC301B[-MS-A[] | NC310B[]-MS-A[] | NC311B[]-MS-A[]
H 291+ 0.3 mm 182.5+ 0.3 mm 293 £ 0.3 mm 191 + 0.3 mm 3155+ 0.3 mm
H1 299 mm 190 mm 303 mm 210.4 mm 325.5 mm
W 378 £ 0.3 mm 378 £ 0.3 mm 244 £ 0.3 mm 423 + 0.3 mm 270 £ 0.3 mm
W1 130 mm 130 mm 250 mm 141.47 mm 280 mm
W2 130 mm 130 mm - 141.47 mm -
W3 130 mm 130 mm - 141.47 mm -
| ®4 mm ®4 mm ®4 mm ®4.5 mm ®4 mm
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Appearance and dimension tables of B series OPENCNC B

NC30EBU

oA
=

Outline dimension table

Model NC30EBL[!
A 65 mm
B 25 mm
C 205 mm
D 220 mm
E 236 mm
F 70 mm
G 191 mm

Mounting dimension table

Model NC30EBI(]
H1 220+ 1.0 mm
w1 25+ 0.3 mm

I M4
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2.2.6 Operating interface installation (for OPENCNC models)

A.

Operating interface installation

Connect the controller to standard operating interfaces, including: (1) Delta HMI screen, (2)

keyboard (functions as the same as machine operation panel A), and (3) machine operation
panel B.

Connect the controller to non-Delta operating interfaces, including: (4) screen and (5)
keyboard.

Note: the installation methods above are applicable to all NC series models, and the OPENCNC model is

taken as an example in the following diagram.

—

VGA (1
VGA
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a] 000 0000 o0g
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NC30EB
C series controllers can connect to the following: (6) ASDA series AC servo drives, (7)

ASDA-S spindle servo drive, (8) ECMA series servo motors, and (9) ECMS series spindle servo

motor.
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Installation

B Connection through computer and network

Connect the controller to (3) ASDA series AC servo drives, (4) ASDA-S spindle servo drive, (5)

ECMA series servo motors, and (6) ECMS series spindle servo motor through the computer and

network, including (1) PC-based controller and (2) mouse and the public software for Delta

OPENCNC.

aaaaaa

[e]elele]

Ethernet

00DDDDEBOOOD] =

1]

[Ei—rrr——J

!
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Wiring

This chapter illustrates the wiring and connectors of the controller, and provides the

wiring diagrams for each function.
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3.1 A series product
3.11 A series system interface

[ ] NC3 series

NC300A_-MI-A_
(1)(2)(3)(4)(5) (6)
- e
T mQmmmt)
- ()
()
- ()
- (10)
(14)
NC300A_-MS-A_
(1) (2)(3)4)(5) (6)
1) 7 ) u u Tt ")
(11) 8 | — L ~ )
i i (@)
(12) 115 ' 517 (9)
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Detailed description of each connector

No. Connector Description

Connects to high-speed serial I/O module: each module has 32 DI
Q) Remote I/0 and 32 DO points. The maximum distance between stations is 20 m
and the total length can be up to 160 m (= 20 m x 8).

Connects to an external MPG (powered by the built-in 5 Voc power).

@ MPG 8 DI points are available.

One set of spindle encoder input signal.
3) Spindle One set of analog output signal.
G31 analog output signal.

(4) Axis1-4 Limit and home inputs of four axes.
(5) RS-485 RS-485 serial port for communication with external devices.
I/0 1: 16 DI/ 16 DO points.
©) Local VO /0 2: 12 DI / 12 DO Soints.
) CF card For storing G-code programs.
(8) DMCNET High-speed communication network connector.
9) Ethernet For DNC control and system monitoring.
(10) Emergency stop r;l/zfenmﬂ:g gg;opn:;géei;tseelgl, the IES circuit is open, causing the
(11) Battery holder -
12) 24 Vpc power 24 Vpc power input for supplying 24 Vbc power to the controller.
(13) CYCLE START/ i
FEED HOLD
(24) 24 \/pc power For supplying 24 Voc power to machine operation panel B.

Cable slot for machine
(15) . -
operation panel B

Safety precautions for installation:

1. Check if the wiring for 24 Vpc power is correct.

2. Both local I/O and remote I/O require an additional 24 Voc power supply to drive X input and
Y output.

3. Short-circuit EMG (emergency stop) to have the controller ready for use.

4. If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.
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NC311A-MS-A_
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Detailed description of each connector

No. Connector Description

Connects to high-speed serial I/O module: each module has 32 DI
Q) Remote /O and 32 DO points. The maximum distance between stations is 20 m
and the total length can be up to 160 m (= 20 m x 8).

Connects to an external MPG (powered by the built-in 5 Voc power).

@ MPG 8 DI points are available.

One set of spindle encoder input signal.
3) Spindle One set of analog output signal.
G31 analog output signal.

(4) Axis1-4 Limit and home inputs of four axes.
(5) RS-485 RS-485 serial port for communication with external devices.
I/0 1: 16 DI/ 16 DO points.
©) Local /O /0 2: 12 DI/ 12 DO zoints.
©) CF card For storing G-code programs.
(8) DMCNET High-speed communication network connector.
9) Ethernet For DNC control and system monitoring.
(20) Battery holder -
(11) 24 Vpc power 24 Vpc power input for supplying 24 Voc power to the controller.

Cable slot for machine
(12) . -
operation panel B

Safety precautions for installation:
1. Check if the wiring for 24 Vpc power is correct.

2. Both local I/O and remote I/O require an additional 24 Voc power supply to drive X input and

Y output.
3. Short-circuit EMG (emergency stop) to have the controller ready for use.

4. If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.
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[ ] NC2 series
NC200A-MI-A
(1) (2) (3) (4)
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Detailed description of each connector

No. Connector Description
Connects to high-speed serial I/O module: each module has 32 DI
(1) Remote /O and 32 DO points. The maximum distance between stations is 20 m
and the total length can be up to 160 m (= 20 m x 8).
) HSI High-speed counter and emergency stop input signal.
One set of spindle encoder input signal.
3) Spindle One set of analog output signal.
One set of RS-485 serial communication signal.
) MPG Conneqts to an external _MPG (pow_ered by the built-in 5 Voc power).
7 DI points and 1 DO point are available.
(5) CF card For storing G-code programs.
(6) Ethernet For DNC control and system monitoring.
©) DMCNET High-speed communication network connector.
(8) Battery holder -
9) 24 Vpoc power 24 \/pc power input for supplying 24 Vpc power to the controller.
(20) Local I/O input terminal | 5 input points.
(12) Local I/0 output terminal | 3 output points.
12) 24 \/pc power For supplying 24 Voc power to machine operation panel B.

Safety precautions for installation:
1.

2.

Check if the wiring for 24 Voc power is correct.

Remote 1/O requires an additional 24 Vpc power supply to drive X input and Y output.

Short-circuit IES (emergency stop) to have the controller ready for use.

If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.
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[ ] OPENCNC series

NC30E(H)
A nerra
NC30EM
- (1)
(M —1-
1@
(8) -
1%
| 1
(9)
(10) -1 @
(11) ———— B
o (5)
(12)----1
- 6
(13) 1 B ‘ ()
Detailed description of each connector
No. Connector Description
Q) Indicators -
Connects to high-speed serial I/O module: each module has 32 DI
2) Remote /O and 32 DO points. The maximum distance between stations is 20 m
and the total length can be up to 160 m (= 20 m x 8).
3) HSI High-speed counter and emergency stop signal input.
Connects to an external MPG (powered by the built-in 5 Voc power).
4 MPG . -
8 DI points are available.
One set of spindle encoder input signal.
(5) Spindle One set of analog output signal.
One set of RS-485 serial communication signal.
(6) 24 Voc power 24 Vpc power input for supplying 24 Voc power to the controller.
) CF card For storing G-code programs.
(8) PAN One USB connector for connecting to machine operation panel B.
Three USB host connectors for connecting to the mouse, keyboard,
9 UsSB .
and flash drive.
(20) VGA For connecting to a screen.
(11) Ethernet Ethernet connector.
(12) DMCNET High-speed communication network connector.
(13) MODE For switching the debugging mode.
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Debugging mode description

B
Standard mode
Indicator description:
PWR Green: system power on
0 SON Green: system ready
RIO Green: remote I/O connection is normal
ETH Green: network communication is normal
ALM Red: system alarm occurs
Flashing green: software updating
System update mode
2 Default mode
Reset IP to default setting
Default IP:
3 Controller IP 192.168.1.11
Subnet mask 255.255.255.0
Remote PC IP 192.168.1.10

Safety precautions for installation:
1. Check if the wiring for 24 Vbc power is correct.
2. Remote I/O requires an additional 24 Voc power supply to drive X input and Y output.

3. If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.
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3.1.2 A series controller connectors
3.1.2.1 NC3 series connectors

Symbol Function Description
Connects to the 24 Voc power (15 W at 0.6 A).
Symbol Cable color Description
ov, +24v, @ PO\::Vgrztirfz)riltétrfor +24V Red +24 Voc power
ov White 0 Vpc power
@ Green Power grounding
DI/DO range: X0 - X15, YO - Y15.
Pin No. Description
P1-P16 DI points X0 - X15, 16 points in total (8 - 25 mA)
/O 1 18t set P19 - P34 DO points YO - Y15, 16 points in total (< 120 mA)
local I/0 P18 DI COM point; connects to +24 Vo or 0V
P17 DO COM point; fixed at OV

Power specifications:
voltage < 24 Vpc, current < 60 mA.

DI/DO range: X16 - X27, Y16 - Y27.

Pin No. Description
P1-P12 DI points X16 - X27, 12 points in total (8 - 25 mA)
/0 2 2nd get P19 - P30 DO points Y16 - Y27, 12 points in total (< 120 mA)
local I/0 P18 DI COM point; connects to +24 Vpc or OV
P17 DO COM point; fixed at OV
Power specifications:
voltage < 24 Vpc, current < 60 mA.
Each axis (1 - 4) has positive / negative limit and home sensor
input terminals, 12 points in total (operating current: 8 - 25 mA).
Pin No. Description
Positive limit, negative limit, and home point inputs of
P1-P3 the 1t axis
(Special M [M2144], [M2145], [M2146])
Positive limit, negative limit, and home point inputs of
Axis 1 - 4 Limit and home P4 - P6 the 2" axis
sensor of each axis (Special M [M2148], [M2149], [M2150])
Positive limit, negative limit, and home point inputs of
P7 - P9 the 3 axis
(Special M [M2152], [M2153], [M2154])
Positive limit, negative limit, and home point inputs of
P10 - P12 the 4™ axis
(Special M [M2156], [M2157], [M2158])
P13 - P15 DI COM point; connects to +24 Vpc or OV




Milling Machine Operation and Maintenance Manual

Wiring

Symbol Function Description
Includes spindle feedback, analog output, and 2 high-speed
inputs.
Pin No. Description
P1 HSI_COM,; connects to +24 Vpc or OV
P2 HSI_1 (Counter C78, enter [M2142])
P3 HSI_2 (Counter C79, enter [M2143])
P4 SP_OUT
P5 SP_GND
. P6 EMG_GND
SPINDLE Spindle connector p7 EMG_IN
P8 SP_A+
P9 SP_A-
P10 DC +5V_OUT
P11 SP_B+
P12 SP_B-
P13 SP_z+
P14 SP_z-
P15 GND
6 DI points and 1 set of differential type MPG signal input.
Pin No. Description
P1 DI_COM; connects to +24 V¢ or 0V
P2 - P9 DI (X28 - X35)
MPG MPG connector P10 DC +5V_OUT (< 200 mA)
P11 XA+
P12 XA-
P13 XB+
P14 XB-
P15 GND
Remote I/O module communication signals, including X256 -
X511 and Y256 - Y511. Each module has 32 X inputs and 32 Y
outputs, and the controller can connect to up to 8 modules.
Pin No. Description
Remote /O module
serial P TX*
REMOTE 1/O communication P2 TX-
terminal P3 RX-
P4 RX+
P5 GND
P6 SHIELD
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Symbol Function Description
Connects to PC with an RJ45 connector and a network cable.
Pin definition of both ends:
Pin No. / color of end A Pin No. / color of end B
1: orange & white 1: orange & white
2: orange 2: orange
ETHERNET Ethernet connector 3: green & white 3: green & white
4: blue 4: blue
5: blue & white 5: blue & white
6: green 6: green
7: brown & white 7: brown & white
8: brown 8: brown
Connects to Delta's DMCNET servo drive with standard RJ45
DMCNET DMCNET connector | connector. The wiring method is the same as that of the
Ethernet connector.
EMG Emergency stop Press to make an open circuit during emergencies.
Power On Power On connector | Power On button contact.
Power Off Power Off connector | Power Off button contact.
Emergency sto The emergency stop contact. The EMG flag is enabled in a
IES gency stop broken circuit. (Wired to the normally-closed contact of the
contact
emergency stop button.)
RS-485 RS-485 serial Connects to external devices using RS-485 serial

communication port

communication.
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3.1.2.2 NC2 series connectors

Symbol Function Description
Connects to the 24 Voc power (15 W at 0.6 A).
Symbol Description
0V, +24V @ Power input for +24V +24 Vpc power
’ ’ controller
ov 0 Vpc power
@ Power grounding
Connects to the 24 Voc power (15 W at 0.6 A).
. Power . Symbol Description
oV, +24V input for machine
operation panel B +24V +24 Voc power
ov 0 Vpc power

Power specifications for DI points:
voltage < 24 Vpc, current: 8 - 25 mA.

MI series
Pin No. Description
DI X112 - X116 | DI points X112 - X116, 5 points in total.
LI series
Pin No. Description
/o X112 - X119 DI points X112 - X119, 8 points in total.
Power specifications for DO points:
voltage < 24 Vpc, current < 120 mA.
Ml series
Pin No. Description
DO Y112-Y114 | DO points Y112 - Y114, 3 points in total.
LI series
Pin No. Description
Y112 -Y116 DO points Y112 - Y116, 5 points in total.
Includes spindle feedback, analog output, and 1 set of RS-485
serial communication input.
Pin No. Description
P1 RS485_GND
P2 RS485_D+
P3 RS485_D-
P4 SP_OUT
P5 SP_GND
SPINDLE Spindle connector PO Reserved
P7 EMG_IN; connects to +24 Vpc
P8 SP_A+
P9 SP_A-
P10 DC +5V_OUT
P11 SP_B+
P12 SP_B-
P13 SP_Z+
P14 SP_z-
P15 GND
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Symbol Function Description
7 DI points, 1 DO point, and 1 set of differential type MPG input
signal.
Pin No. Description
P1 DI_COM; connects to +24 Vpc or OV
P2 - P7 DI (X28 - X33)
P8 DI (X26)
MPG MPG connector P9 DO (Y27)
P10 DC +5V_OUT (< 200 mA)
P11 XA+
P12 XA-
P13 XB+
P14 XB-
P15 GND
2 sets of high-speed and 1 set of emergency stop input signals.
Pin No. Description
P1 EMG_IN
High-speed counter P2 EMG GND
HSI and emergency =
stop input signal P3 HSI_1 (Counter C78, enter [M2142])
P4 HSI_COM,; connects to +24 Vpc or OV
P5 HSI_2 (Counter C79, enter [M2143])
P6 HSI_COM,; short-circuit P4 and P6
Remote I/O module communication terminal, including X256 -
X511 and Y256 - Y511. Each module has 32 X inputs and 32 Y
outputs, and the controller can connect to up to 8 modules.
Pin No. Description
Remote /O module
serial P TX*
REMOTE 1/O communication P2 TX-
terminal P3 RX-
P4 RX+
P5 GND
P6 SHIELD
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Symbol Function Description
Connects to PC with an RJ45 connector and a network cable.
Pin definition of both ends:
Pin No. / color of end A Pin. No. / color of end B
1: orange & white 1: orange & white
2: orange 2: orange
ETHERNET Ethernet connector 3: green & white 3: green & white
4: blue 4: blue
5: blue & white 5: blue & white
6: green 6: green
7: brown & white 7: brown & white
8: brown 8: brown
Connect to Delta's DMCNET servo drive with standard RJ45
DMCNET DMCNET connector | connector. The wiring method is the same as that of the
Ethernet connector.
EMG Emergency stop Press to make an open circuit during emergencies.
Power On Power On connector | Power On button contact.
Power Off Power Off connector | Power Off button contact.
Emergency stop The emergency s’gop'contact. The EMG flag is enabled in a
IES broken circuit. (Wire it to the normally-closed contact of the
contact emergency stop button.)
Note:

1. The IES connector is the input contact of the emergency stop signal. Enable the EMG flag in a broken

circuit.

2. The power for the lights of Power On and Power Off buttons is 24 Vpc.
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3.1.2.3 OPENCNC series connectors

Symbol Function Description
Connects to the 24 Voc power (15 W at 0.6 A).
Symbol Description
0V, +24V, @ Power input for 24V +24 Vpc power
controller oV 0 Voo power
@ Power grounding
Includes spindle feedback, analog output, and 1 set of RS-485
serial communication input.
Pin No. Description
P1 RS485_GND
P2 RS485 D+
P3 RS485 D-
P4 SP_OUT
P5 SP_GND
) P6 Reserved
SPINDLE Spindle connector b7 Reserved
P8 SP_A+
P9 SP_A-
P10 DC +5V_OUT
P11 SP_B+
P12 SP_B-
P13 SP_z+
P14 SP_Z-
P15 GND
8 DI points and 1 set of differential type MPG signal input.
Pin No. Description
P1 DI_COM; connects to +24 Vpc or 0V
P2 -P9 DI (X28 - X35)
MPG MPG connector P10 DC +5V_OUT (< 200 mA)
P11 XA+
P12 XA-
P13 XB+
P14 XB-
P15 GND
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Symbol Function Description
2 sets of high-speed and 1 set of emergency stop input signals.
Pin No. Description
P1 EMG_IN (DC+ 5V output)
High-speed counter P2 MODE_ENABLE (DC+ 5V output)
HSI and emergency P3 HSI_1 (Counter C78, enter [M2142])
stop input signal
P4 GND
P5 HSI_2 (Counter C79, enter [M2143])
P6 HSI_COM; connects to +24 V¢ or 0V
Remote I/O module communication signals, including X256 -
X511 and Y256 - Y511. Each module has 32 X inupts and 32 Y
outputs, and of the controller can connect to up to 8 modules.
Pin No. Description
Remote I/O module
serial P X+
REMOTE /0 communication P2 TX-
terminal P3 RX-
P4 RX+
P5 GND
P6 SHIELD
Copnector for The USB host connector for connecting to machine operation
PAN2 machine operation . .
panel B. No connection to USB devices.
panel B
USB connectors for connecting to USB devices, such as USB
USB USB connector flash drive, mouse, and keyboard. Connection in series is not
supported by this connector.
VGA VGA connector Connects to an external monitor (only monitors with the refresh
rate of 60 Hz is supported).
Connects to PC with an RJ45 connector and a network cable.
Pin definition of both ends:
Pin No. / color of end A Pin No. / color of end B
1: orange & white 1: orange & white
2: orange 2: orange
ETHERNET Ethernet connector | 3: green & white 3: green & white
4: blue 4: blue
5: blue & white 5: blue & white
6: green 6: green
7: brown & white 7: brown & white
8: brown 8: brown
Connects to Delta's DMCNET servo drive with standard RJ45
DMCNET DMCNET connector | connector. The wiring method is the same as that of the
Ethernet connector.
MODE Debugging mode Debugging mode switch.
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3.1.3  Wiring for power connector

The wiring for the power of the NC series controller is divided into two types: power supply

control with Power On / Off switches and direct power supply.

[ ] Power supply control with Power On / Off switches

As shown in the following figure, Power On is the NO contact and Power Off is the NC

contact; MC (electromagnetic contactor) is the power relay.

S T (220V)

{_i{—:@ﬂ

Circuit breaker Connect to
(connectto Power On switch) Power Off

|
I—O— 1 —O—l | I_ switch
24 Voc power
R .

supply

DCOUT—EZ Zj—o
A
ACIN

GND—L@

oNe!

oNe.

oNe.
&

| 24 voc power |
| supply |

e DCOUT[+— 24 Voc
:&[ACIN |
=] GNDH—

B Direct power supply

ﬁ‘o
O]

24 V/pc power

supply
AC DCOUT —[> 24 \/pc
power ACIN
supply Fef—. 24Vdc — ||
FG
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3.1.4  Wiring for RS-485 connector

The NC series controller has one RS-485 connector for serial communication with external

devices.

Pin assignment for NC3 series models

P
5
9
© § 0
og D D
25 {0 H
0
© s U
1
_ : TS
|~ (1) (2)
(1) RS-485 connector (female); (2) RS-485 connector (male)
Model Symbol Pin No. Function description
1 D+
NC3_ _ RS-485
6 D-
Pin assignment for NC2 series models
:‘_”T_’_
nogoa
© ’ 0 gl
05
3 0 0 I
0 g0
© ’ 0w
15 5
! ]
(1) (2)
(1) RS-485 connector (female); (2) RS-485 connector (male)
Model Symbol Pin No. Function description
D+
NC2_ _ SPINDLE b
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Pin assignment for OPENCNC series models

P
e | [TT—
O [ | |irk
00
00
| (| D0pl
00
0g0
| 4a} | 1 O
: e
(1) (2)
(1) RS-485 connector (female); (2) RS-485 connector (male)
Model Symbol Pin No. Function description
2 D+
NC30E_ SPINDLE
3 D-
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3.1.5 Wiring for Axis 1 - 4 input connector

The NC controller provides input points of hardware positive / negative limits and home signal for
the servo axes; there are 12 input points in the Axis 1 - 4 terminal block. The COM terminals can
connect to +24 Vpc or OV, and the corresponding input point signal must be changed to OV or
+24 Vpc.

Pin assignment for NC3 series models

//g/
) i
00
| (|ogo
00
O Bl
15 5
; e |
(1) 2)

(1) Axis 1 - 4 input connector (female); (2) Axis 1 - 4 input connector (male)

Model Symbol Pin No. Function description
1 OTO0+ Axis 1 positive limit
2 OTO0- Axis 1 negative limit
3 DOGO Axis 1 home signal
4 OT1+ Axis 2 positive limit
5 OT1- Axis 2 negative limit
6 DOG1 Axis 2 home signal
7 OT2+ Axis 3 positive limit
NC3_ Axis 1-4 8 OoT2- Axis 3 negative limit
9 DOG2 Axis 3 home signal
10 OT3+ Axis 4 positive limit
11 OT3- Axis 4 negative limit
12 DOG3 Axis 4 home signal
13 COM COM
14 COM COM
15 COM COM
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For six-axis servo applications, you can set parameter Pr49 to 1, and then Pin 10 is the Home
point (DOG3) of Axis 4, Pin 11 is the Home point (DOG4) of Axis 5, and Pin 12 is the Home point
(DOGH) of Axis 6.

Descriptions of related special M relays

Pin P1 - P3 Positive limit, negative limit, and home point input of the 15t axis (M2144, M2145,
M2146)

Pin P4 - P6 Positive limit, negative limit, and home point input of the 2" axis (M2148, M2149,
M2150)

Pin P7 - P9 Positive limit, negative limit, and home point input of the 3 axis (M2152, M2153,
M2154)

Pin P10 - P12 Positive limit, negative limit, and home point input of the 4" axis (M2156, M2157,
M2158)

The wiring for using voltage as the input signal (allowable voltage: 17 - 32 Vpc; surge current:

under 50 mA) with an external power is as follows:

NPN transistor (SINK mode)

CNC Axis1-4

comM1i 2.4 kQ

ocza L T
T oo DI e

PNP transistor (SOURCE mode)

CNC Axis1-4

2.4 kQ
o DI

T — =
DC24V I‘E}*“K:
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Wiring for the Axis 1 - 4 connector and the NC-EXM-S01 inverter card

M

a5l omi-
;:z % €3[| poet
24v_cno [ @3] % %2:?
|_24V_GND CEIE -
~
. I
24V —@—_—@-] OT2+
24v_GND | |€D
24v_cND | |€BY @ ]012-_‘

~

-
I
I
|
|
I
I
|
1
1
|
|
1
1
1
|
|
|
|
1
1
1
1
1
I
I
1
1
1
1
I
I
I
1
|
|
1
1
1
|
|
|
1

e[l

SP_Z- —@-__G_Bn} SP_B+
5v_oND | [6D a ]SP‘B_
sv_out | |€B]5 -
2av_GND | |€D % (
SP_GND _@_-——@--
Hsi_com | |€p s
nsi_com | |€R1k

24v

24V
24v_GND
24vV_GND

24V
24V

24V_GND
24V_GND

(1) DI wiring method when 0V is connected to COM1;

(2) DI wiring method when +24 Vpc is connected to COM1
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3.1.6  Wiring for spindle feedback input connector
The NC series controller has one set of spindle feedback input.

Pin assignment for NC3 series models

0

-
o\

-

o

- E EE Ee

O/ /| /|3

oOOOOOCOE3

-
TS

(1) Spindle feedback input connector (female); (2) Spindle feedback input connector (male)

Pin assignment for NC2 series models

i‘—f_,éf——’

1
© | 050
0 g0
| jogo
0 g0
© ’ 00
15 5
! ]

: (1) 2)

(1) Spindle feedback input connector (female); (2) Spindle feedback input connector (male)
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Pin assignment for OPENCNC series models

I

ﬁ
©@

. 4

(1)

‘_\
51015
i
0g0

| (| Dpl
0g0
L

I

(1) Spindle feedback input connector (female); (2) Spindle feedback input connector (male)

Model Symbol Pin No. Function description
8 SP_A+ Spindle encoder A+ pulse input
9 SP_A- Spindle encoder A- pulse input
10 DC +5V_OUT Spindle encoder power output (+5 Vbc)
ALL SPINDLE 11 SP_B+ Spindle encoder B+ pulse input
12 SP_B- Spindle encoder B- pulse input
13 SP_Z+ Spindle encoder Z+ pulse input
14 SP_Z- Spindle encoder Z- pulse input
15 GND Spindle encoder power output (0V)
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3.1.7  Wiring for spindle analog output connector
The NC series controller has one set of spindle analog output for controlling the spindle speed.

Pin assignment for NC3 series models

0

-
o\

-

o

- E EE Ee

O/ /| /|3

oOOOOOCOE3

-
TS

(1) Spindle analog output connector (female); (2) Spindle analog output connector (male)

Pin assignment for NC2 series models

i‘—,_,é_,——’

1
© | 050
0 g0
| jogo
0 g0
© ’ 00
15 5
! ]

: (1) 2)

(1) Spindle analog output connector (female); (2) Spindle analog output connector (male)

Pin assignment for OPENCNC series models

- —
5 15
© 00
0g0
N ik
0g0
©. mii
(1) (2

~U

(1) Spindle analog output connector (female); (2) Spindle analog output connector (male)

Model Symbol Pin No. Function description
4 SP_OUT Spindle analog output
ALL SPINDLE - .
5 SP_GND Ground for spindle analog output signal
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Settings for analog spindle are as follows:

1. Pr399 setting

Description Servo control Analog control
Spindle function ] ]
0: off; 1: on
Closed-loop control flag
0: off 1 Oor1

1: on (feedback encoder is required)

Spindle output mode

0: communication (DMCNET); 1: pulse (B series); 2: analog voltage 0 2
Speed control mode 1 1
1: PUU

Spindle encoder magnification 0 1
0: 1000 times; 1: 4 times

Analog spindle speed source

0: command; 1: encoder 0 L
Analog spindle feedback encoder source 0 0

0: spindle; 1: motor

Spindle voltage output mode
0: -10V to +10V 0 Oor1
1: OV to +10V (only effective in open loop control)

2. In the channel setting screen (CONFIG), enable SP1 and set its port number to 10.
Note: port number 10 is dedicated for analog output.
3. When analog spindle output is used, the corresponding pins are Pin 4 and Pin 5 of the

SPINDLE connector. The analog voltage resolution is 14-bit.

Pr399 [Spindle output voltage] = 0; -10V to +10V voltage control.

Output voltage value Corresponding rotation speed
+10 Vbc Maximum rotation speed (forward)
0 Vbc Zero speed
-10 Vbc Maximum rotation speed (reverse)

Note: this control mode can be used for closed loop and open loop controls, and can satisfy the tapping

and threading functions.

Pr399 [Spindle output voltage] = 1; 0V to +10V voltage control.

Output voltage value Corresponding rotation speed
+10 Vbc Maximum rotation speed
0 Vbc Zero speed

Note: this control mode is only applicable to open loop control and is unable to control spindle forward /
reverse rotation. If there is encoder feedback signal, the threading function can be used but not

the tapping function.
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Controller

SP_OUT/pin 4 |
Delta

inverter L__SP_GND/pin 5 :

Analog output

Inverter card (NC-EXM-S01)

T
e LE

24V_GND

SP_GND
HSI_COM
HSI_COM

Y
|
D060

[======mm====—

24V
24V
24V_GND
24V_GND

24y

24V
24V_GND
24V_GND

24V
24V
COM1
COM1

|
coos Does 0B

e R e R e

3-28



Milling Machine Operation and Maintenance Manual

Wiring

3.1.8  Wiring for HSI connector

The NC series controller has two sets of hardware high-speed counter signal input. For the

wiring of high-speed counter input (bi-directional coupling), the maximum input bandwidth is up

to 5 MHz; voltage: 22 - 26V, permissible current: 8 - 20 mA,; surge current: below 50 mA.

The corresponding special M relay for HSI_1 is M2142, which is also applicable to G31 Skip

command.

Settings of relevant parameters:

PRI Parameter name Function
address
Bit 0 G31 high speed input 1 0: NC: 1: NO
contact
Pr2s G31 high speed input 2
. igh speed inpu ) DA,
Bit 1 contact 0: NC; 1:NO
Bit 4 G31 high speed input 1 0: off: 1: on
switch
Pr46 hiah di
Bit 5 G31 high speed input 2 0: off: 1: on
switch

Pr307 | Bit4-5 | G31 input source

0:off; 1: HSI 1; 2: HSI 2; 3: HSI 1 & 2

24v J_

T oo

Controller
F——T————————-
[
|
| EZ4¢
[
|

Controller
F—— T m e —————

24V J‘

To/o

Note: the connection direction of the external power input for HSI does not affect the operation.
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3-30

Pin assignment for NC3 series models

0

-
o\

LY

o

- E EE Ee

O/ /| /|3

-
TS

oOOOCOOOCOd3

(1) HSI connector (female); (2) HSI connector (male)

Model Symbol Pin No. Function description

1 HSI_COM | High-speed counter COM; connects to +24 Vpc or OV
NC3_ SPINDLE 2 HSI_1 High-speed counter input 1 (10 mA)

3 HSI_2 High-speed counter input 2 (10 mA)
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Pin assignment for NC2 series models

0

HE

B
Oooo0an0

(2)

(1) HSI connector (female); (2) HSI connector (male)

Model Symbol Pin No. Function description

3 HSI_1 High-speed counter input 1 (10 mA)

4 HSI_COM Z:uoa\;ligh-speed counter COM; connects to +24 Vpc
NC2_ _ HSI . -

5 HSI_2 High-speed counter input 2 (10 mA)

6 HSI_COM 'Igge high-speed counter COM; short-circuit P4 and

Pin assignment for OPENCNC series models

>
§

| Skt s e oo
: \

=

B
5B

|
\

[EEEERE

—
-
~

00000

(1) HSI connector (female); (2) HSI connector (male)

Model Symbol Pin No. Function description
3 HSI_1 High-speed counter input 1 (10 mA)
4 GND GND
NC30E_ HSI 5 HSI 2 High-speed counter input 2 (10 mA)
6 HSI_COM Erl%t:;speed counter COM; connects to +24 Vpc

Note: HSI_1 and HSI_2 can output +5V power, so both of them can form a circuit with GND and for

immediate use.
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3.1.9  Wiring for emergency stop
The NC series controller has one set of emergency stop signal input.

Pin assignment for NC3 series models

24+
24-

I
0 (2)
I
I

SPINDLE —____|

(1) EMG pins; (2) Power supply; (3) Emergency stop button

Model Symbol Pin No. Function description
6 EMG_GND Emergency stop input
NC3 SPINDLE
- 7 EMG_IN +24 Voc input

Pin assignment for NC2 series models

I
I
0. 0 1 =
© 08 1 2emy
0pgC — 24V = (3)
00 =
o
@ ‘15' o -
SPINDLE HSI

(1)
(1) Spindle connector EMG pins; (2) HSI connector EMG pins; (3) Emergency stop button

Model Symbol Pin No. Function description

7 EMG_IN Emergency stop power input (+24 Vbc)

SPINDLE

15 GND Emergency stop power input (0 Vpc)
NC2__

1 EMG_IN Emergency stop input

HSI
2 EMG_GND Emergency stop input

3-32



Milling Machine Operation and Maintenance Manual

Wiring

Pin assignment for OPENCNC series models

e

=

hE

HSI

(1)

(1) EMG pins; (2) Emergency stop button

Model Symbol Pin No. Function description
1 EMG_IN EMG (+5 Voc output)
NC30E_ HSI
4 GND GND
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3.1.10 Wiring for MPG connector

The NC series controller has one MPG connector for receiving MPG pulses. This connector

supplies +5 Voc power which directly supplies power to the MPG.

Pin assignment for NC3 series models

EA_ T
15 10 5
050
I
00
g I 0 I
I 0 I
[ 0g0
11 1
*
(1) (2)
(1) MPG connector (female); (2) MPG connector (male)
Model Symbol Pin No. Function description
1 EXT 24 DI COM point; connects to +24V or 0V
2 DI 1 X28; recommended for the X axis selection
- input
X29; recommended for the Y axis selection
3 DI_2 ;
input
X30; recommended for the Z axis selection
4 DI_3 ;
input
X31; recommended for magnification x1
5 DI_4 s
selection input
X32; recommended for magnification x10
6 DI_5 s
selection input
NC3 MPG 7 DI 6 X33; recommended for magnification x100
- - selection input
8 DI 7 X34; recommended for the A axis selection
- input*
X35; recommended for the B axis selection
9 DI_8 X .
input
10 5vV_OuUT 5 Voc_OUT
11 XA+ XA+
12 XA- XA-
13 XB+ XB+
14 XB- XB-
15 5V_GND 5 Vpoc GND

Note: pins 8 and 9 of the NC300 / NC301 / NC310 / NC311 models with the production week of T1751 in the

serial number are reserved and are short-circuited internally with Pin 15.
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Pin assignment for NC2 series models

P —
! P
15 0 5
050
a
00
g [ 0 I
00
[ 00
1 1
6
! T
(1) (2)
(1) MPG connector (female); (2) MPG connector (male)
Model Symbol Pin No. Function description
1 EXT 24 DI COM point; connects to +24V or 0V
2 DI 1 X28; recommended for the X axis selection
- input
X29; recommended for the Y axis selection
3 DI_2 ;
input
X30; recommended for the Z axis selection
4 DI_3 ;
input
5 DI_4 X31; recommended for magnification x1

selection input

X32; recommended for magnification x10

6 DLS selection input
NC2_ _ MPG 7 DI 6 X33; rgco_mmended for magnification x100

- selection input

8 DI 7 XZG; recommended for the A axis selecdtion
- input

9 DO_8 Y27

10 5vV_OuUT 5 Vpc_OUT

11 XA+ XA+

12 XA- XA-

13 XB+ XB+

14 XB- XB-

15 5V_GND 5 Vpc_GND
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Pin assignment for OPENCNC series models

P
@ 5 1o 15
0p0
00
i
\ y 1 6 11
|
(1) (2)
(1) MPG connector (female); (2) MPG connector (male)
Model Symbol Pin No. Function description
1 EXT 24 DI COM point; connects to +24V or 0V
2 DI_1 X0
3 DI_2 X1
4 DI_3 X2
5 DI_4 X3
6 DI_5 X4
7 DI_6 X5
NC30E_ MPG 8 DI_7 X6
9 DI_8 X7
10 5V_OUT 5 Voc_OUT
11 XA+ XA+
12 XA- XA-
13 XB+ XB+
14 XB- XB-
15 5V_GND 5 Vpoc_GND
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The signal type determines the wiring for MPG, including single-ended type (EHDW-BAG6SI) and
differential type (EHDW-BEGSI).

Single-ended MPG pulse signal wiring diagram

MPG contact on CNC MPG contact
SV_OUT | P10 DC 5V
XA+ P11 DC oV
XA- P12 A
XB+ P13 B
XB- P14
5V_GND | P15
MPG contact on CNC MPG contact
5V_OUT | P10 DC 5V
XA+ P11 DC 0OV
XA- P12 — A
XB+ P13 B
XB- P14
5V_GND | P15

Differential type MPG pulse signal wiring diagram

MPG contact on CNC MPG contact
5vV_OUT | P10 DC 5V
XA+ P11 A
XA- P12 A-
XB+ P13 B
XB- P14 B-
5V_GND | P15 DC oV
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MPG switch wiring diagram
B The 5V power is supplied from the MPG contact

Circuit of MPG contact

1 1

P2 (X28)i. = i
v ”l{ s i
EXT_24V = T i
s ||

5V_OUT! x =1
i

1 1

i (-P 5 Vbc i
5V_GND! :
I i

B The 24V power is supplied externally; EXT_24 can connect to +24V or OV

____________________________________

=

1
P2 (X28)1_ = P2 (X28 =
b4 = Y o
| —¥| © | ¥ ‘©
EXT_24Vi E”{ T EXT_24Vi E”{ s
I3 I3
E £

-0
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3.1.11  Wiring for remote I/O connector

After the remote I/O module is connected to the NC series controller, there are 256 output and
256 input points available. For every additional station, its I/O address will offset backwards for

32 points. Up to 8 modules can be connected simultaneously, providing a maximum of 256

output points and 256 input points.

gooooood

OpHHEHH o

Remote I/0O connector and pin definitions

RS422
L L | |
X256 X288 X320 X352
Y256 Y288 Y320 Y352
L L
X384 X416 X448 X480
Y384 Y416 Y448 Y480

5 5 57 58 57 5
[ et = e e e

Function description

TX+

TX-

RX-

RX+

GND

SHIELD
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Wiring diagram for remote I/O connector

Remote I/O connector

on NE sontoller Remote I/O connector

P1: TX+ P1: RX+
P2: TX- P2: RX-

P3: RX- P3: TX-

P4: RX+ P4: TX+
P5: GND P5: GND
P6: SHIELD P6: SHIELD

The remote I/O module is mainly divided into two types: optical coupling type and relay type; the

definitions of their model names are as follows:

NC -EIO-T 3232

(1) (2) @ @ 6 ®

(1) Series name
(2) Product name
(3) Type:

T: optical coupling type (allowable current: under 50 mA; surge current: under 100maA).

R: relay type (according to relay specifications; allowable current: 5A or 16A).
(4) Number of available input points for this model
(5) Number of available output points for this model

(6) Allowable current value for this model:
None: 5A (G2R relay)
A: 16A (G2R relay)
B: 16A (IDEC relay)
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The remote 1/O modules are as follows:

Model Description Remark
. . . G2R relay
NC-EIO-R2010 E;Ir?é type 10 module with 20 input points and 10 output Allowable current:
5A
G2R relay

NC-EIO-R2010A

Relay type 10 module with 20 input points and 10 output
points

Allowable current:

16A

NC-EIO-R2010B

Relay type 10 module with 20 input points and 10 output
points

IDEC relay

Allowable current:

16A

NC-EIO-R3216

Relay type 10 module with 32 input points and 16 output
points

G2R relay

Allowable current:

5A

NC-EIO-R3216A

Relay type 10 module with 32 input points and 16 output
points

G2R relay

Allowable current:

16A

NC-EIO-R3216B

Relay type 10 module with 32 input points and 16 output
points

IDEC relay

Allowable current:

16A

NC-EIO-R3232

Relay type 10 module with 32 input and 32 output points

Allowable current:

5A

NC-EIO-T3232

Optical coupling type 10 module with 32 input and 32 output
points

Allowable current:

50mA

3-41



Wiring Milling Machine Operation and Maintenance Manual

Precautions for wiring the remote 1/O module are as follows:

(1) The COM point of the input terminal is used for signal current; DC 24V or OV power input is
strictly prohibited.

(2) Users can choose whether the input signal is H (PNP) or L (NPN) type with the H / L switch
according to the specifications of the external sensor. When H (PNP) is selected, the COM
point will provide +24V; when L (NPN) is selected, the COM point will be 0OV.

L (NPN) I

I
| o_O/O—O VoD |
i O—O GND
L(NPN) | ! I
I
H(PNP) |
I

swi >~ _ "7 _ _ -

SW1 = H (PNP) SW1 =L (NPN)
COM COM

by A

Direction of current Direction of current

€DIDED[EP

(3) Up to 8 remote I/O modules can be connected at the same time; the station number of the
module can be switched by using the knob on the circuit board. 0 = station 1, 1 = station 2,

2 = station 3 and so on, to a maximum of 7 = station 8.

When the knob of the module is set to 8 (= station 9) and 9 (= station 10), the setting of 8 is
regarded as the setting of 0 (= station 1), and the setting of 9 is regarded as the setting of 1
(= station 2). Do not rotate the knob to the same numbers for different modules

simultaneously.

Station number knob
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3.1.11.1 NC-EIO-R2010

D OD|D| |

H
=
|
|
|

]
|
CEEEEEGE
|
24V 24V |
X257 X259

==

|EEEER 1%BT%BT@@T@T@T@T@f@f@Tﬂsfﬂsfﬂsfﬂs

T

o
| |&D)|]
&
S

-

Sea=-"

DI wiring example description

{6oes) poes jpoes s wba

Wiring example for the proximity switch of NPN two-wire system:

)

)

Switch the H / L switch to L (NPN), and short-circuit the GND (common specification: blue

wire) of the sensor with the GND (0V) of the same power system.

Simply connect the Vcc (common specification: brown wire) to the input contact.

NPN

|———————, Brown

2 wire proximity sensor

Blue

GND

OBV
DIDBD

-
X257 X259
24V 24V

Direction of current
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Wiring example for the proximity switch of PNP two-wire system:

(1) Switch the H/ L switch to H (PNP), and short-circuit the Vcc (common specification: brown

wire) of the sensor with the +24V of the same power system.

(2) Simply connect the GND (common specification: blue wire) to the input contact.

PNP 2 wire proximity sensor
|————————=—= Blue

X256 X258
Lo GND GND

ODDID
Ep[<B[EP[ED

LA T

24V

Direction of current

X259

Wiring example for the proximity switch of NPN three-wire system:

(1) Switch the H/ L switch to L (NPN).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.

(3) Connect the GND (common specification: blue wire) of the sensor to GND (0V).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

NPN 3 wire proximity sensor

Brown i

>

Black *;\_ﬁ}

Blue N

J |
GND E
DEDEdEd 3
aw L S
] 0 1) n 5
coBB—
X257 X259 8

24V 24V
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Input wiring example for the proximity switch of PNP three-wire system:

1)
@)
®)
(4)

Switch the H/ L switch to H (PNP).
Connect the Vcc (common specification: brown wire) of the sensor to +24V.
Connect the GND (common specification: blue wire) of the sensor to GND (0V).

Connect the signal wire (common specification: black wire) of the sensor to the input
contact.

PNP 3 wire proximity sensor

Bl
| ’I ue
Black
Brown
5
’g X256 GND
(&S]
5| | Bl
o aw
§ 4] <) 0 i
= Q| [D|D
X257 X259
24V 24V

Output wiring example description:

The output contacts of the remote I/O module are in pairs; please use them as dry contacts.

1)
)

®)

Connect +24V to one of the output contacts, and the other contact will be DO.

Connect DO to the Vcc (+) of the external device, and connect the GND (-) of the external

device to the OV of the external power to form a circuit.

When the controller sets the output contact to on, the circuit is closed and the device will

start operating.
Y256 Y257

SOOD
DC *_’)
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3.1.11.2 NC-EIO-R3216

COM COM
COM COM
%} L ) ok e N T i eald mate o
- Gake mEhe Band S8 EEEd B ol I X S R
pOe o) RODS BORT Do BORd DO0T BOEd BB

|

40 Gp|Sp 4P

I N RO

o D@@MME&@@@M@@ 0

OB |

' = I_

}.-
S ==~
|
]
|

\ Y256 Y257,/

N 7
~ -
Sea=-"

DI wiring example description:
Proximity switch of NPN two-wire system:

(1) Switch the H/ L switch to L (NPN), the COM point will provide 0V; connect the GND
(common specification: blue wire) of the sensor with COM, or short-circuit the GND of the

sensor with the GND (0V) of the same power system.

(2) Simply connect the Vcc (common specification: brown wire) to the input contact.

NPN 2 wire proximity sensor

|———————, Brown -
! | )
! ! =
| | 3
| | Blue 5
L ———— 4 5
COM o
L
a7 GPjAp 47 o
%‘Eﬂéﬂ%%
X256 X258

X257 X259
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Proximity switch of PNP two-wire system:

(1) Switch the H/ L switch to H (PNP), the COM point will provide +24V; connect the Vcc
(common specification: brown wire) of the sensor with COM, or short-circuit the Vcc of the

sensor with the +24V of the same power system.

(2) Simply connect the GND (common specification: blue wire) to the input contact.

PNP 2 wire proximity sensor
|m————————- Blue

e Brown
COM

4r GP[aE 97

%]

Direction of current

Sizketa it

X256 X258
X257 X259

Input wiring example for the proximity switch of NPN three-wire system:

(1) Switch the H/ L switch to L (NPN).
(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.
(3) Connect the GND (common specification: blue wire) of the sensor to COM (0V).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

NPN 3 wire proximity sensor

Brown '

|
Vbc+24V O i }} !
Black | :
| |
Blue : f/ |
J r |
COM
SRR

45 Gp|SP 4P

X256 X258
X257 X259

Direction of current
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Input wiring example for the proximity switch of PNP three-wire system:

(1) Switch the H/ L switch to H (PNP).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.

(3) Connect the GND (common specification: blue wire) of the sensor to 0V.

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

PNP 3 wire proximity sensor

|________|__| Blue
gy s 1
| L
| ! Black L GND (0V)
| | -
: : BrOWI’l\
| ———————— f V)
5 COM
5
3| | [Ebepeses
o T
5
s'Lage
&) X256 X258

X257 X259

Output wiring example description:

The output contacts of the remote I/O module are in pairs; please use them as dry contacts.
(1) Connect +24V to one of the output contacts, and the other contact will be DO.

(2) Connect DO to the Vcc (+) of the external device, and connect the GND (-) of the external

device to the OV of the external power to form a circuit.

(3) When the controller set the output contact to on, the circuit is closed and the device will

start operating.

Y256 Y257

SODD
oc(?)

3-48



Milling Machine Operation and Maintenance Manual Wiring

3.1.11.3 NC-EIO-R3232

- ——————————————

| X256 ~ X263

(o e i |

|
|
|
|
AN

A EEHRE LR ORI

Wiring example for the proximity switch of NPN two-wire system:

(1) Switch the short circuit jumper to L (NPN), and short-circuit the GND (common specification:

blue wire) of the sensor with the GND (0V) of the same power system.

(2) Simply connect the Vcc (common specification: brown wire) to the input contact.

NPN 2 wire proximity sensor
[——————— | Brown

ek

______ _|_ GND (0V)

[© BEE IR O]

X256 X263

Direction of current
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Wiring example for the proximity switch of PNP two-wire system:

(1) Switch the short circuit jumper to H (PNP), and short-circuit the Vcc (common specification:

brown wire) of the sensor with the +24V of the same power system.

(2) Simply connect the GND (common specification: blue wire) to the input contact.

PNP 2 wire proximity sensor

—-—-——------- Blue
: | <
I : o
: | 5
| ' o
| : ks
b Brown c
O
3]
Vpc+24V e
&)
T AL
(O [RiE0 el el O
X256 X263

Input wiring example for the proximity switch of NPN three-wire system:
(1) Switch the short circuit jumper to L (NPN).

(2) Connect the Vcec (common specification: brown wire) of the sensor to +24V (same power
system).
(3) Connect the GND (common specification: blue wire) of the sensor to 0V (same power

system).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

NPN 3 wire proximity sensor

| I
Vbc+24Y oo oWn > i
Black i |
| I
Blue N : |
J Y |
| GND(0V)

[ [l Al o]

X256 X263

Direction of current
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Input wiring example for the proximity switch of PNP three-wire system:
(1) Switch the short circuit jumper to H (PNP).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V (same power
system).
(3) Connect the GND (common specification: blue wire) of the sensor to 0V (same power

system).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

PNP 3 wire proximity sensor

i"""l—;%“: Blue

| # | Black L GND (0V)
| | =

i : Brown§

__________ v O vpc+24V

Direction of current

Output wiring example description:
The output contacts of the remote I/O module are in pairs; please use them as dry contacts.
(1) Connect +24V to one of the output contacts, and the other contact will be DO.

(2) Connect DO to the Vcc (+) of the external device, and connect the GND (-) of the external

device to the OV of the external power to form a circuit.

(3) When the controller sets the output contact to on, the circuit is closed and the device will

start operating.

olpecececclo

%
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3.1.11.4 NC-EIO-T3232

- — - - —— -

DB0D] B il

o7
& BEnE H%%‘%

|

47 QPSR &F

|X256 X258
X257 X259

Y257 Y259I -ﬂEﬂ_ﬂ- HEE AAGE EAAE EFEE HERE BEER HHAE
3 256 Y258 ,:g;a:Jﬂan E&a@pﬂ J*‘a’;fﬂ E a?;ﬁsu. ﬂ,ﬁﬂ:ﬂ Eoed popg ﬁ!ﬁ

JﬁB\(ﬁ iy %

TR AR €5

\

\

\

/

L|
———m e g ===

DI wiring example description:

Proximity switch of NPN two-wire system:

(1) Switch the H/ L switch to L (NPN), the COM point will provide 0V; connect the GND
(common specification: blue wire) of the sensor with COM, or short-circuit the GND of the
sensor with the GND (0V) of the same power system.

(2) Simply connect the Vcc (common specification: brown wire) to the input contact.

NPN 2 wire proximity sensor

[m—————  Brown -
| | 2
I =
I I 3
| | Blue 5
L — — o g
COM o
o
= =
LR SRR o

[ % ]

%mé'%%

X256 X258
X257 X259
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Proximity switch of PNP two-wire system:

(1) Switch the H/ L switch to H (PNP), the COM point will provide +24V; connect the Vcc
(common specification: brown wire) of the sensor with COM, or short-circuit the Vcc of the

sensor with the +24V of the same power system.

(2) Simply connect the GND (common specification: blue wire) to the input contact.

PNP 2 wire proximity sensor

|
| | "
| ' c
I : o
| .
bmm e - ' Brown =
COM °
O
Do :
= &
SEEE CEEE
X256 X258

X257 X259

Input wiring example for the proximity switch of NPN three-wire system:

(1) Switch the H/ L switch to L (NPN).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.
(3) Connect the GND (common specification: blue wire) of the sensor to OV.

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

NPN 3 wire proximity sensor

| |

Voct2av o—— 1 g |

Black | :

| |

Blue N : :

J r |
COM ‘g
b 4pER 4D 3
= Ie)
5
SEEE PR =
IR U I 9
X256 X258 a

X257 X259
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Input wiring example for the proximity switch of PNP three-wire system:

(1) Switch the H/ L switch to H (PNP).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.
(3) Connect the GND (common specification: blue wire) of the sensor to 0V.

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

PNP 3 wire proximity sensor

“““““ Blue
i

| |
| ]
[ ]
l | Black J_— GND (0V)
| | -
i : Browny
__________ f >
5 COM
3| | ks
o ]
5
sV ahas
a X256 X258
X257 X259

Output wiring example description:
The output contacts of the remote I/O module are in pairs; please use them as dry contacts.
(1) Connect OV to one of the output contacts, and the other contact will be DO.

(2) Connect DO to the GND (-) of the external device, and connect the Vcc (+) of the external

device to the +24V of the external power to form a circuit.

(3) When the controller sets the output contact to on, the circuit is closed and the device will

start operating.

Y256

I S
169 SRJ5P &R

ar 8545 a7
GO
.)DC
i R Lamp i
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3.1.12 Wiring for local I/O connector

For providing a more flexible I/O configuration, some NC series controllers have the local I/O

connector.
NC300A-MI-A
T 7
A y[o o2

oo

oo

oo

[ |

O O

[y

[y |

oo

oo

o o

[y

[ Ry |

O O

| =y |

1/01&1/02 MEETW
a (1) (2)
(1) Local I/0O connector (female); (2) Local I/O connector (male)
1/0 1 1/0 2

Pin 1 X0 Pin 2 X1 Pin 1 X16 Pin 2 X17
Pin 3 X2 Pin 4 X3 Pin 3 X18 Pin 4 X19
Pin 5 X4 Pin 6 X5 Pin 5 X20 Pin 6 X21
Pin 7 X6 Pin 8 X7 Pin 7 X22 Pin 8 X23
Pin 9 X8 Pin 10 X9 Pin 9 X24 Pin 10 X25
Pin 11 X10 Pin 12 X11 Pin 11 X26 Pin 12 X27
Pin 13 X12 Pin 14 X13 Pin 13 NC Pin 14 NC
Pin 15 X14 Pin 16 X15 Pin 15 NC Pin 16 NC
Pin 17 OUTCOM Pin 18 COM2 Pin17 | OUTCOM Pin 18 COM3
Pin 19 YO Pin 20 Y1 Pin 19 Y16 Pin 20 Y17
Pin 21 Y2 Pin 22 Y3 Pin 21 Y18 Pin 22 Y19
Pin 23 Y4 Pin 24 Y5 Pin 23 Y20 Pin 24 Y21
Pin 25 Y6 Pin 26 Y7 Pin 25 Y22 Pin 26 Y23
Pin 27 Y8 Pin 28 Y9 Pin 27 Y24 Pin 28 Y25
Pin 29 Y10 Pin 30 Y11 Pin 29 Y26 Pin 30 Y27
Pin 31 Y12 Pin 32 Y13 Pin 31 NC Pin 32 NC
Pin 33 Y14 Pin 34 Y15 Pin 33 NC Pin 34 NC
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NC200A-MI-A
T 1
o Bk
DI DO
1 (2)
5 1 3 1
gooaano ooao
(1) Local I/O connector (female); (2) Local /O connector (male)
DI DO
Pin 1 X112 Pin 2 X113 Pin 1 Y112 Pin 2 Y113
Pin 3 X114 Pin 4 X115 Pin 3 Y114 - -
Pin 5 X116 - -

DI wiring; connect to an external power supply.

coM 2.4kQ

DC 24V —— XZQ‘AK
DI
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DO wiring; connect to an external power supply.

DO

t Fuse

TOUTCOM

3.1.13 Wiring for I/O connector on machine operation panel B of NC300 /
NC310 series models

NC300A-MI-A/ AE (All-in-one machine)

SEElE

el

BICSE

5] E

= ) [
2] 4] [&
EIREIRE]
Do

=] 8] E]
Hik

NC-PAN-300AM-F (P) / NC-PAN-310AM-F (P)

TR B EEA N - Ex LI/ R AW % HREERE V%

BEE Bt
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3-58

NC-PAN-300AM-F(P)E / NC-PAN-310AM-F(P)E

=<

§0 =0

]
$0 ~O
0 -0

.Oooog
ooog

0 [) [6) O

’ ~ OFF

) S S S S S— -

pQooo0 0oo oo
@ Qooop ooo ooo

\ / ooo ooo 0 O
N ’ = SSUGD oo
N , [l

-

M ()
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(1) Description of the connector
The power indicator requires a 24 Voc power system; to ilght up the Power On indicator,
+24 Vpc power must be inputted to the ONL+ pin and 0V must be inputted to the ONL- pin;
to light up the Power Off indicator, +24 Voc must be inputted to the OFFL+ pin and OV must
be inputted to the OFFL- pin.
ey
| 24 Voc
: Power Supply
| M DCOUT
|
: ACIN
| GND
| —
l
6o o
| S Me
S
When the Power On key is pressed, the circuit between ONA1 and ONAZ2 is closed; when
the Power Off key is pressed, the circuit between OFFB1 and OFFB2 is open.
(2) Front view diagram of Power On / Off
NC-PAN-300AM-P is equipped with I/O, and the wiring is as follows:
— DI signal input (allowable current: 8 - 25 mA; surge current: under 40 mA)
DO51
TB2
DO50 24 Vioc
X115 o—Ai— ..
DO43 X114
— E ‘ X107
DO52 @ DO drive general load (allowable current: under 40 mA; surge current: under
post| 0@ 100 mA). Te3
DO50 ©
DO49| 1 ®©
D048 @
34
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3.1.14 Wiring for I/O connector on machine operation panel B of NC311
series models

NC-PAN-311AM-F (P)

MODE e FEEDRATE Avh %% 11 RAPID w% %

X110

L2
o N0 W o:’J,T,REL o CCI
EMERGENCY STOP A2 [=] = =il
SEREE BOT  DRY WA
/ O— 0 = o o, Q o,
6o ] I ) I P

=
=
o
7=
=
e
=
=
=

&

AR

= Xz
0L . . .
Al [vd [z9] [84]:

118 K117 a [ o ¥ o LIGHT o o
118 YT
==|l o o mq B# 52|

o)

<
=3
=

CYCLE FEED
:STAR'IF HOLD e

{0
¢

&
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NC-PAN-311AM-F (P) E

MODE c FEEDRATE Mwreg (132 RAPID W%
Mol oG

SN0 W _OTR .
LN 80T DAY WA REPD

[ ) = o o o s)
:::|!@ Oy e a2 [Zo] (Ve

OW D_SPF.ﬂ (] AR (] 8] (s]
STo0 HES] NS |[2F Kl | K=l

CYCLE  FEED S B B o e .
SART_ HOLD e (& (K] V4 [29] [a2)

o — || o O W TG . .
Y118 Y117 :3: “1 mi Sﬁ SJ ﬁ-:
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Wiring of the connector

/ O
/
/ Do ] Y101 —» DO37
/ O Y102 — DO38
: O Y103 —» DO39
" o X107 —» DI43
\ O X114 — DI50
‘\ DI | [m X115 —» DIS1
\ O X116 — DIs2 ,
N3 X119 — DI55 /
AN /
~ '
~ < o ”
~ i -
DO drive general load
(allowable current: under 40 mA; surge current: under 100mA).
TB2
Do36 | [ —
po37| [
po3s| [ Do
Do39 | [ —
pi43 | [ — DI signal input
Diso | [] (allowable current: 8 - 25 mA,; surge current: under 40 mA)
pis1| [ DI B2
ois2| M 24V
DI55 | [] —
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3.2 B series product

3.21 B series system interface
B NC3oo B series
NC300B_-MI-A_
(1) (2)(3)(4)(5) (6)
5 5 E——— 5
J L L Joll | Lo
o T g
; e
T @)
(12) B B 1 Y e[ T \ o]
g HE-- @
(13) - H4- WLE Q Fol ] (10)
A-|E=8 & 5
: ooo ]
(14) - 414
- e [
kel
o @) 1 o )
(15)
Detailed description of each connector
No. ‘ Connector Description
Connects to high-speed serial I/O module: each module has 32 DI and
(1) Remote /O 32 DO points.The maximum distasnce between stations is 20 m, and
the total length can be up to 160 m (= 20 m x 8).
Connects to an external MPG (powered by the built-in 5 Vbc power).
) MPG : ;
8 DI points are available.
@) Spindle 1 One set of sp?ndle encoder input ;ignal.
One set of spindle pulse output signal.
f spindl i ignal.
@ Spindle 2 One seto sp!nd e encoder input §|gna
One set of spindle pulse output signal.
RS-485 serial port for communication with external devices.
Two sets of DA analog voltage output.
5) CN1 . .
Two sets of high-speed counter input.
Emergency stop contact.
1/0 1: 16 DI/ 16 DO points.
Local |
©) ocal o /0 2: 5 DI/ 5 DO points.
) USB For storing G-code programs.
(8) CF card For storing G-code programs.
9) DMCNET High-speed communication network connector.
(20) Ethernet For DNC control and system monitoring.
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No. ‘ Connector Description
(11) Emergency stop When the butto_n is pr(_essed, the IES circuit is open, causing the
system to stop immediately.
(12) Battery holder -
(13) 24 Vpc power 24 \/pc power input for supplying 24 Vpc power to the controller.
(14) CYCLE START/ )
FEED HOLD
(15) 24 Voc power For supplying 24 Voc power to machine operation panel B.

3-64

Safety precautions for installation:

Check if the wiring for 24 Voc power is correct.

Both local I/O and remote I/O require an additional 24 VVpc power supply to drive X input and

Short-circuit EMG (emergency stop) to have the controller ready for use.

If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.

1.
2.
Y output.
3.
4.
NC300B_-MS-A_
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Detailed description of each connector

No. ‘ Connector Description
Connects to high-speed serial I/O module: each module has 32 DI and
Q) Remote I/0 32 DO points. The maximum distance between stations is 20 m, and
the total length can be 160 m (= 20 m x 8).
Connects to an external MPG (powered by the built-in 5 Vboc power).
2 MPG . ;
8 DI points are available.
. One set of spindle encoder input signal.
3 le 1 . :
®) Spindle One set of spindle pulse output signal.
@ Spindle 2 One set of sp!ndle encoder input §|gnal.
One set of spindle pulse output signal.
RS-485 serial port for communication with external devices.
Two sets of DA analog voltage output.
®) CN1 : :
Two sets of high-speed counter input.
Emergency stop contact.
I/O 1: 16 DI / 16 DO points.
6 Local I/0 .
©) I/0 2: 5 DI/ 5 DO points.
©) USB For storing G-code programs.
(8) CF card For storing G-code programs.
9) DMCNET High-speed communication network connector.
(20) Ethernet For DNC control and system monitoring.
(11) Battery holder -
(12) 24 Voc power 24 Vpc power input for supplying 24 Vpc power to the controller.
(13) Cable slot for machine |

operation B

Safety precautions for installation:

1.

2.

Check if the wiring for 24 Voc power is correct.

Both local I/O and remote I/O require an additional 24 Vpoc power supply to drive X input and

Y output.

Short-circuit EMG (emergency stop) to have the controller ready for use.

If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.
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NC301B-MS-A _
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Detailed description of each connector

No. ‘ Connector Description
Connects to high-speed serial I/O module: each module has 32 DI 32
Q) Remote /O DO points. THhe maximum distance between stations is 20 m, and
the total length can be up to 160 m (= 20 m x 8).
Connects to an external MPG (powered by the built-in 5 Vboc power).
2 MPG . .
8 DI points are available.
. One set of spindle encoder input signal.
®) Spindle 1 P put Sig
One set of spindle pulse output signal.
@ Spindle 2 One set of spindle encoder input §ignal.
One set of spindle pulse output signal.
RS-485 serial port for communication with external devices.
5) CNL Two sets of DA analog voltage output.
Two sets of high-speed counter input.
Emergency stop contact.
1/0 1: 16 DI/ 16 DO points.
6 Local I/0
©) oca /0 2: 5 DI / 5 DO points.
) USB For storing G-code programs.
(8) CF card For storing G-code programs.
9) DMCNET High-speed communication network connector.
(20) Ethernet For DNC control and system monitoring.
(12) Battery holder -
Cable slot for machine
12) : -
operation panel B
(13) 24 Vpc power 24 \/pc power input for supplying 24 Vpc power to the controller.

Safety precautions for installation:

1. Check if the wiring for 24 Vbc power is correct.

3-66



Milling Machine Operation and Maintenance Manual

Wiring

2. Both local I/O and remote I/O require an additional 24 Voc power supply to drive X input and

Y output.

3. Short-circuit EMG (emergency stop) to have the controller ready for use.

4. If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.

NC310B-MS-A_

(1) (2)(3)#)(5) ()

! o

o\

JioT L

Jo of_

| - (7)
i B @
W (N=EEEER=1] o] -t--- (9)

(1I1) (1I2) (1I0)

Detailed description of each connector

No. Connector Description
Connects to high-speed serial I/O module: each module has 32 DI and
Q) Remote 1/0 32 DO points.The maximum distance between stations is 20 m, and
the total length can be up to 160 m (= 20 m x 8).
@ MPG Connects to an external MPG (powered by the built-in 5 Vbc power).
8 DI points are available.
One set of spindle encoder input signal.
®) Spindle 1 P put Sig
One set of spindle pulse output signal.
n f spindle en rin ignal.
@ Spindle 2 One seto sp. dle encoder input .sg a
One set of spindle pulse output signal.
RS-485 serial port for communication with external devices.
Two sets of DA analog voltage output.
(5) CN1 . .
Two sets of high-speed counter input.
Emergency stop contact.
1/0 1: 16 DI/ 16 DO points.
Local |
©) ocal o /0 2: 5 DI / 5 DO points.
) CF card For storing G-code programs.
(8) DMCNET High-speed communication network connector.
9) Ethernet For DNC control and system monitoring.
(10) Battery holder -
(12) 24 Vpc power 24 V/pc power input for supplying 24 Vpc power to the controller.
(12) Cable slot for machine | _

operation panel B
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Safety precautions for installation:

1.

2.

Check if the wiring for 24 Vpc power is correct.

Both local I/0 and remote 1/O require an additional 24 Voc power supply to drive X input and

Y output.
Short-circuit EMG (emergency stop) to have the controller ready for use.

If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.
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NC311B-MS-A _
(:.L) (|2) (?) (fr) (|5 (§)
2/ i i IOLE i q Iiﬂ &
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Detailed description of each connector

No. Connector Description
Connects to high-speed serial I/O module: each module has 32 DI 32
Q) Remote /O DO points. The maximum distance between stations is 20 m, and the
total length can be up to 160 m (20 m x 8).
@ MPG Connects to an external MPG (powered by the built-in 5 Vbc power).
8 DI points are available
@) Spindle 1 One set of sp?ndle encoder input ;ignal.
One set of spindle pulse output signal.
f spindl i ignal.
@ Spindle 2 One seto sp!nd e encoder input §|gna
One set of spindle pulse output signal.
RS-485 serial port for communication with external devices.
Two sets of DA analog voltage output.
(5) CN1 . .
Two sets of high-speed counter input.
Emergency stop contact.
1/0 1: 16 DI/ 16 DO points.
Local |
©) ocal o /0 2: 5 DI / 5 DO points.
) CF card For storing G-code programs.
(8) DMCNET High-speed communication network connector.
9) Ethernet For DNC control and system monitoring.
(10) Battery holder -
(11) 24 Voc power 24 Vpc power input for supplying 24 Voc power to the controller.
(12) Cable slot for machine |

operation panel B

Safety precautions for installation:

1. Check if the wiring for 24 Vpc power is correct.

2. Both local I/O and remote I/O require an additional 24 Voc power supply to drive X input and

Y output.
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3. Short-circuit EMG (emergency stop) to have the controller ready for use.

4. If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.

NC200 series

NC200B-MI-A_

1 @ 3@

o

Jol

g !
° e
oflt
\ o= | BT ()
o) 4| [T E Bl ®

e
=13
I
;
5 5 —g : S
| | |
| | |
1 1 |
(11) (12) (13)
Detailed description of each connector
No. ‘ Connector Description
Connects to high-speed serial I/O module: each module has 32 DI and
(1) Remote /O 32 DO points. The maximum distance between stations is 20 m, and
the total length can be up to 160 m (= 20 m x 8).
RS-485 serial port for communication with external devices.
Two sets of DA analog voltage output.
) CN1 . .
Two sets of high-speed counter input.
Emergency stop contact.
@) Spindle One set of sp?ndle encoder input ;ignal.
One set of spindle pulse output signal.
Connects to an external MPG (powered by the built-in 5 Vbc power).
4) MPG . .
8 DI points are available.
(5) USB For storing G-code programs.
(6) CF card For storing G-code programs.
) Ethernet For DNC control and system monitoring.
(8) DMCNET High-speed communication network connector.
9) Battery holder -
(20) 24 Vpc power 24 \/pc power input for supplying 24 Vpc power to the controller.
(12) Local I/O input terminal | 5 input points.
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No. Connector Description
Local I/0 output .
(12) terminal 3 output points.
(13) 24 Voc power 24 Vpc power input for supplying 24 Voc power to panel B.

Safety precautions for installation:

1. Check if the wiring for 24 Vbc power is correct.
2. Remote I/O requires an additional 24 Voc power supply to drive X input and Y output.
3. Short-circuit IES (emergency stop) to have the controller ready for use.
4. If an alarm occurs or the emergency stop signal is on, power off the servo drive by
disconnecting the power at the magnetic contactor (MC) with Y output.
B OPENCNC series
NC30EB(H)
@) @) (12) (1|3) (1|4)
TT~ 6
TT— ®
=
TT-®
=
=
TT-0O)
=|
4 4+ — (10) E @
TT  (11)

Detailed description of each connector

No. Connector Description

Q) CF card For storing G-code programs.

@) USB Three USB _host connectors for connecting to the mouse, keyboard,
and flash drive.

3) VGA For connecting to a screen.

4) Ethernet For DNC control and system monitoring.

(5) DMCNET High-speed communication network connector.

(6) Indicators -
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No. ‘ Connector Description
Connects to high-speed serial I/O module: each module has 32 DI and
) Remote I/0 32 DO points. The maximum distance between stations is 20 m, and
the total length can be up to 160 m (20 m x 8).
Connects to an external MPG (powered by the built-in 5 Vboc power).
(8) MPG . ;
8 DI points are available.
. One set of spindle encoder input signal.
©) Spindle One set of spindle pulse output signal.
RS-485 serial port for communication with external devices.
(10) CN1 Two sets of DA analog voltage qutput.
Two sets of high-speed counter input.
Emergency stop contact.
(12) 24 Vpc power 24 Vpc power input for supplying 24 Voc power to the controller.
(12) Keypad 1/0 Connects to machine operation panel B.
(13) /01 16 DI/ 16 DO points.
(14) /0 2 16 DI/ 16 DO points.
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Safety precautions for installation:

1.

2.

Check if the wiring for 24 Vpc power is correct.
Remote 1/O requires an additional 24 Vpc power supply to drive X input and Y output.

If an alarm occurs or the emergency stop signal is on, power off the servo drive by

disconnecting the power at the magnetic contactor (MC) with Y output.
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3.2.2 B series controller connectors
3.2.2.1 NC3ooB series connectors
Symbol Function Description
Connects to the 24 Voc power (24 W at 1 A).
Symbol ety Description
color
ov, +24v, © Power input for +24V Red | +24 Vogpower
controller
ov White | 0 Vpcpower
@ Green | Power grounding
DI/DO range: X0 - X15, YO - Y15.
Pin No. Description
15t set P1-P16 DI points X0 - X15, 16 points in total (8 - 25 mA)
/0 1 Iocafﬁo P19-P34 | DO points YO - Y15, 16 points in total (< 120 mA)
P18 DI COM point; connects to +24 Vpc or OV
P17 DO COM point; fixed at OV
Power specifications: voltage < 24 Vpc, current < 60 mA.
DI/DO range: X16 - X20, Y16 - Y20.
Pin No. Description
ond gt P1-P5 DI points X16 - X20, 5 points in total (8 - 25 mA)
/0 2 IocaISI(/aO P19-P23 | DO points Y16 - Y20, 5 points in total (< 120 mA)
P18 DI COM point; connects to +24 Vpc or OV
P17 DO COM point; fixed at OV
Power specifications: voltage < 24 Vpc, current < 60 mA.
Pin No. Description
P1 RS485 D+
P2 RS485 D-
P3 RS485 GND
P4 HIS 1
. P5 HIS 2
CN1 CN1 terminal PG HIS COM
connector
P7 EMG
P8 GND
P9 DAC1
P10 DAC1_GND
P11 DAC2
P12 DAC2_GND
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Symbol Function Description
Includes Spindle 1 pulse output and pulse feedback.
Pin No. Description

P1 Feedback A+

P2 Feedback A-

P3 Feedback B+

P4 Feedback B-

P5 Feedback Z+

P6 Feedback Z-

SPINDLE 1 Spindle 1 connector P7 +24V_IN

P8 ALM_DI_IN

P9 SERVO_ON_DO_OUT
P10 DC +5V_OUT

P11 Command A+

P12 Command A-

P13 Command B+

P14 Command B-

P15 GND

Includes Spindle 2 pulse output and pulse feedback.
Pin No. Description

P1 Feedback A+

P2 Feedback A-

P3 Feedback B+

P4 Feedback B-

P5 Feedback Z+

P6 Feedback Z-

SPINDLE 2 Spindle 2 connector P7 +24V_IN

P8 ALM_DI_IN

P9 SERVO_ON_DO_OUT

P10 DC +5V_OUT

P11 Command A+

P12 Command A-

P13 Command B+

P14 Command B-

P15 GND
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Symbol Function Description
8 DI points and one set of differential type MPG signal input.
Pin No. Description
P1 DI_COM; connects to +24 Vpc or OV
P2-P9 DI (X32 - X39)
P10 DC +5V_OUT (< 200 mA)
MPG MPG connector P11 XA+
P12 XA -
P13 XB+
P14 XB -
P15 GND
Remote I/O module communication signals, including X256 -
X511 and Y256 - Y511. Each module has 32 X inputs and 32 Y
outupts, and the controller can connect to up to 8 modules.
Pin No. Description
P1 TX+
REMOTE jo | Remote /O module 07 =
P3 RX-
P4 RX+
P5 GND
P6 SHIELD
Uses a RJ45 connector and can be used to connect to a PC
using general network cables.
Pin No. / color of end A Plin No. / color of end B
1: orange & white 1: orange & white
2: orange 2: orange
ETHERNET Ethernet connector 3: green & white 3: green & white
4: blue 4: blue
5: blue & white 5: blue & white
6: green 6: green
7: brown & white 7: brown & white
8: brown 8: brown
Connects to Delta's DMCNET servo drive with standard RJ45
DMCNET DMCNET connector | connector. The wiring method is the same as that of the
Ethernet connector.
EMG Emergency stop Press to make an open circuit during emergencies.
Power On Power On connector | Power On button contact.
Power Off Power Off connector | Power Off button contact.
Emergency stop The emergency st_op contact. The EMG flag is enabled in a
IES contact broken circuit. (Wired to the normally-closed contact of the
emergency stop button.)
Note:

1. The IES connector is the input contact of the emergency stop signal. Enable the EMG flag in a broken

circuit.

2. The power for the light of Power On / Power Off buttons is 24 Vpc.
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3.2.2.2 NC200B series connectors

Symbol Function Description
Connects to the 24 Voc power (24 W at 1 A).
Symbol ety Description
0V +24V @ Power input for color
’ ’ controller +24V Red +24 Ve power
ov White | 0 Vpc power
@ Green | Power grounding
Power specifications for DI points:
voltage < 24 Vpc, current: 8 - 25 mA.
MI series (24V power must be supplied to the machine
DI operation panel B.)
Pin No. Description
/o X112 - X116 DI points X112 - X116 (NPN), 5 points in total.
Power specifications for DO points:
voltage < 24 Vpc, current < 120 mA.
Ml series (24V power must be supplied to the machine
DO operation panel B.)
Pin No. Description
Y112 -Y114 DO points Y112 - Y114 (NPN), 3 points in total
Pin No. Description
P1 RS485 D+
P2 RS485_D-
P3 RS485 GND
P4 HIS 1
P5 HIS 2
CN1 CN1 terminal P6 HIS COM
connector
P7 EMG
P8 GND
P9 DAC1
P10 DAC1_GND
P11 DAC2
P12 DAC2_GND
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Symbol Function Description
Includes spindle pulse output and pulse feedback.
Pin No. Description
P1 Feedback A+
P2 Feedback A-
P3 Feedback B+
P4 Feedback B-
P5 Feedback Z+
P6 Feedback Z-
SPINDLE 1 Spindle connector P7 +24V_IN
P8 ALM_DI_IN
P9 SERVO_ON_DO_OUT
P10 DC +5V_OUT
P11 Command A+
P12 Command A-
P13 Command B+
P14 Command B-
P15 GND
8 DI points and 1 set of differential type MPG signal input.
Pin No. Description
P1 DI_COM,; connects to +24 Vpc or 0V
P2 - P9 DI (X32 - X39)
MPG MPG connector P10 DC +5V_OUT (< 200 mA)
P11 XA+
P12 XA -
P13 XB+
P14 XB -
P15 GND
Remote I/O module communication signals, including X256 -
X511 and Y256 - Y511. Each module has 32 X inputs and 32 Y
outputs, and the controller can connect to up to 8 modules.
Pin No. Description
P1 TX+
REMOTE jo | Remote /O module o =
P3 RX-
P4 RX+
P5 GND
P6 SHIELD
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3.2.2.3 OPENCNC series connectors

Symbol Function Description
Connects to the 24 Voc power (24 W at 1 A).
mbol el Description
@ Power input for omee coler e
oV, +24V, controller +24V Red +24 Vpc power
ov White | 0 Vpc power
@ Green | Power grounding
DI/DO range: X0 - X15, YO - Y15.
Pin No. Description
15t set P1-P16 DI points X0 - X15, 16 points in total (8 - 25 mA)
1101 local /0 P19 - P34 DO points YO - Y15, 16 points in total (< 120 mA)
P18 COM point for DI; connects to +24 Vpc or OV
P17 COM point for DO; fixed at OV
Power specifications: voltage < 24 Vpc, current < 60 mA.
DI/DO range: X16 - X31, Y16 - Y31.
Pin No. Description
nd P1-P16 DI points X16 - X31, 16 points in total (8 - 25 mA)
110 2 Ic?calsltlaé) P19 - P34 DO points Y16 - Y31, 16 points in total (< 120 mA)
P18 COM point for DI; connects to +24 Vpc or OV
P17 COM point for DO; fixed at OV
Power specifications: voltage < 24 Vpc, current < 60 mA.
Pin No. Description
P1 RS485 D+
P2 RS485 D-
P3 RS485 _GND
P4 HIS 1
. P5 HIS 2
CN1 C:;lc:nt:erz:r;:)nral P6 HIS COM
P7 EMG
P8 GND
P9 DACA1
P10 DAC1_GND
P11 DAC2
P12 DAC2_GND
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Symbol Function Description
Includes spindle pulse output and pulse feedback.
Pin No Description
P1 Feedback A+
P2 Feedback A-
P3 Feedback B+
P4 Feedback B-
P5 Feedback Z+
P6 Feedback Z-
SPINDLE 1 Spindle connector P7 +24V_IN
P8 ALM_DI_IN
P9 SERVO_ON_DO_OUT
P10 DC +5V_OUT
P11 Command A+
P12 Command A-
P13 Command B+
P14 Command B-
P15 GND
8 DI points and 1 set of differential type MPG signal input.
Pin No. Description
P1 DI_COM; connects to +24 Vpc or OV
P2 - P9 DI (X32 - X39)
MPG MPG connector P10 DC +5V_OUT (< 200 mA)
P11 XA+
P12 XA -
P13 XB+
P14 XB -
P15 GND
Remote I/O module communication signals, including X256 -
X511 and Y256 - Y511. Each module has 32 X inputs and 32 Y
outputs, and the controller can connect to up to 8 modules.
Pin No. Description
P1 TX+
REMOTE jo | Remote /O module - =
P3 RX-
P4 RX+
P5 GND
P6 SHIELD
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3.2.3 Wiring for power connector

The wiring for the power of the B series NC controller is divided into two types: power supply

control with Power On / Off switches and direct power supply.

B Power supply control with Power On / Off switches

As shown in the following figure, Power On is the NO contact and Power Off is the NC

contact; MC (electromagnetic contactor) is the power relay.

R S T (220V)
[
r=—— l, - Circuit breaker N
| _O —] ?) | (connect to Power On contact) Connectto
LY/ @/ 0O/ Power Off
| contact
supply
DCOUT_tZ (gj—o
.
ACIN
4
GND-._@
o O O \
g & g me ——
______ ST,
| 24 Voc power | ON
| supply |
el DCOUT[—> 24 Voc
' g%m ACIN | OEF J[
= GND[H—
I ——— |

B Direct power supply

24 \/oc power

supply
AC DCOUT —I> 24 Vbc
power :]:ACIN
supply Fo— 24vdc — ||
Fe

1o}
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3.24  Wiring for spindle pulse output connector

The B series NC controller has the spindle pulse output for controlling the external spindle
speed.
Note: the NC3oo series all support 2 pulse spindle ports; other NC200 and OPENCNC models only support

one pulse spindle port.

Pin assignment for NC3oo series models

-
(&)

-

o

~OCOOCOC08 8o

e s s I

o O3 33

-
a

(2)

(1) Spindle pulse output connector (female); (2) Spindle pulse output connector (male)

Pin assignment for B series NC200 models

-
(6]

-

o

~OO0OCOOC0OO0do

e s e s s |

I s I e |

-
ey

/m

(2)

(1) Spindle pulse output connector (female); (2) Spindle pulse output connector (male)
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Pin assignment for OPENCNC series models

[o——]
-
15105
070
0 g0
0 g0
0 g0
nt

e o

(1) Spindle pulse output connector (female); (2) Spindle pulse output connector (male)

Model Symbol Pin No. Function description
1 Feedback A+ Pulse feedback signal A+
2 Feedback A- Pulse feedback signal A-
3 Feedback B+ Pulse feedback signal B+
4 Feedback B- Pulse feedback signal B-
5 Feedback Z+ Pulse feedback signal Z+
6 Feedback Z- Pulse feedback signal Z-
7 +24V_IN 24V input

ALL Spindle 8 ALM_DI_IN ALM DI

9 SERVO_ON_DO_OUT Servo on signal output
10 +5 Vpc_OUT 5V voltage output
11 Command A+ Pulse command A+
12 Command A- Pulse command A-
13 Command B+ Pulse command B+
14 Command B- Pulse command B-
15 GND GND
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Settings for spindle pulse output are as follows:

1. Pr399 setting

2.

Description

Pulse control

Spindle function
0: off; 1: on

1

Closed-loop control flag
0: off
1: on (feedback encoder is required)

Spindle output mode
0: communication (DMCNET); 1: pulse (B series); 2: analog voltage

Speed control mode
1: PUU

Spindle encoder magnification
0: 1000 times; 1: 4 times

Analog spindle speed source

0: command; 1: encoder 0
Analog spindle feedback encoder source 0
0: spindle; 1: motor

Spindle voltage output mode

0: -10V to +10V 0

1: OV to +10V (only effective in open loop control)

SP2 and set its port number to 11.

In the channel setting screen (CONFIG), enable SP1 and set its port number to 10; enable
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3.2.5 Wiring for RS-485 connector

The B series NC controller has one RS-485 connector for serial communication with external

devices.

Pin assignment for B series NC3oo models

9) 10 32

|

%'{ O O

--{

= T

= U O O

— "]

-m. D D
4, 1O 12

(1) CN1 connector (female); (2) RS-485 connector (male)

Model Symbol Pin No. Function description
1 D+
NC3_ _ CN1 2 D-
RS485-GND
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Pin assignment for B series NC200 models

“o

elalalalal
pALLL

(1)

|

Ooo0o0o0aOo
0

11 12

(2)

(1) CN1 connector (female); (2) RS-485 connector (male)

Model Symbol Pin No. Function description
D+
NC200 CN1 D-
RS485-GND
Pin assignment for OPENCNC series models
P

7T @@6‘ 6@?&5’ SLIIILLIY cooo

=

T-Telelals
&‘&'&'&'&'“O

i

(1)

ooooao
ooooao

1" 12

(1) CN1 connector (female); (2) RS-485 connector (male)

Model Symbol Pin No. Function description
D+
NC30EB_ CN1 D-
RS485-GND
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3.2.6  Wiring for spindle analog feedback connector

The NC3oo series all support 2 external device pulse feedbacks; other NC200 and OPENCNC

models only support one pulse spindle feedback.

Pin assignment for B series NC3oo models

-
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-

o
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e s s I
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o O3 33

(2)

(1) Spindle feedback input connector (female); (2) Spindle feedback input connector (male)

Pin assignment for B series NC200 models
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(1) (2)

(1) Spindle feedback input connector (female); (2) Spindle feedback input connector (male)
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Pin assignment for OPENCNC series models
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(1) Spindle feedback input connector (female); (2) Spindle feedback input connector (male)

Model Symbol Pin No. Function description

1 Feedback A+ Pulse feedback signal A+
2 Feedback A- Pulse feedback signal A-
3 Feedback B+ Pulse feedback signal B+
4 Feedback B- Pulse feedback signal B-
5 Feedback Z+ Pulse feedback signal Z+

ALL Spindle 6 Feedback Z- Pulse feedback signal Z-
7 +24V_IN 24V input
8 ALM_DI_IN ALM DI
9 SERVO_ON_DO_OUT Servo on voltage signal output
10 +5 Vpc_OUT 5V voltage output
15 GND GND
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3.2.7  Wiring for spindle analog output connector
The B series NC controllers have 2 sets of analog voltage output, including two control methods
shown as follows:

Method one: controls the rotation speed with spindle S code with acceleration / deceleration

planning.

Method two: controls the voltage with special D register (range: -10V to +10V) without

acceleration / deceleration planning.

Pin assignment for NC3__ B series models

9) 10 [O2

|

%'{ L |

--{

= T

= U O O

— "] [

-m. D D
M 12

(1) (2)

(1) CN1 connector (female); (2) CN1 analog output connector (male)

Pin assignment for NC200 B series models

5 —‘ 10 &2
%'{ O O
s j OO
. oo
= =C]

-nm D D

4| 11O 12

(1) (2)

(1) CN1 connector (female); (2) CN1 analog output connector (male)
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Pin assignment for OPENCNC series models

Jo—=—TTaz
i |
o] —[ 10 @2
o = o
o 1|22
—~ = O O
= { 0O O
: 118 12
(1) (2)
(1) CN1 analog output connector (female); (2) CN1 analog output connector (male)
Model Symbol Pin No. Function description
9 DAC_1 13t set of analog voltage output
10 DAC_1 _GND 18t set of DAC output_ GND
ALL CN1
11 DAC_2 2" set of analog voltage output
12 DAC_2_GND 2" set of DAC output_GND
Control method one: S code analog output setting instructions are as follows:
1. Pr399 setting
Description Servo control Analog control
Spindle function 1 1
0: off; 1: on
Closed-loop control flag
0: off 1 Oor1
1: on (feedback encoder is required)
Spindle output mode 0 5
0: communication (DMCNET); 1: pulse (B series); 2: analog voltage
Speed control mode 1 1
1: PUU
Spindle encoder magnification 0 1
0: 1000 times; 1: 4 times
Analog spindle speed source
0: command; 1: encoder 0 1
Analog spindle feedback encoder source
0: spindle; 1: motor 0 0
Spindle voltage output mode
0:-10Vto +10V 0 Oor1
1: OV to +10V (only effective in open loop control)

2. In the channel setting screen (CONFIG), enable SP1 and set its port number to 10.

Note: port number 10 is dedicated for analog output.
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Pr399 [Spindle output voltage] = 0; -10V to +10V voltage control.

Output voltage value Corresponding rotation speed
+10 Vbc Maximum rotation speed (forward)
0 Vbc Zero speed
-10 Ve Maximum rotation speed (reverse)

Note: this control mode can be used for closed loop and open loop controls, and can satisfy the tapping

and threading functions.

Pr399 [Spindle output voltage] = 1; 0V to +10V voltage control.

Output voltage value Corresponding rotation speed
+10 Vbc Maximum rotation speed
0 Vbc Zero speed

Note: this control mode is only applicable to open loop control and is unable to control spindle forward /
reverse rotation. If there is encoder feedback signal, the threading function can be used but not

the tapping function.

3. Inthe channel setting screen (CONFIG), enable SP1 and set its port number to 10; enable

SP2 and set its port number to 11.

Note: the DAC_2 of the NC200 and OPENCNC series can only be used for open circuits; it cannot be

used for receiving rotation speed feedback.

Control method two: corresponding special D registers for controlling the voltage are as follows:

Model Symbol i Function description

number

DAC_1 D1125 Range: -1000 to +1000 (-10V to +10V)
ALL CN1 Unit. 0.01

DAC_2 D1114 it 9.

Note: the DAC_2 pin of the NC200 and OPENCNC series can only be used for open circuits; it cannot be

used for receiving rotation speed feedback.
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3.2.8

Wiring for HSI connector

The B series NC controller has two sets of hardware high-speed counter signal input. For the

wiring of high-speed counter input (bi-directional coupling), the maximum input bandwidth is up

to 5 MHz; voltage: 22 - 26V, permissible current: 8 - 20 mA,; surge current: below 50 mA.

The corresponding special M relay for HSI_1 is M2142, which is applicable to G31 Skip

command.

Settings of relevant parameters:

PRI Parameter name Function
address
Bit 0 G31 high speed input 1 0: NC: 1: NO
contact
Pr2s G31 high speed input 2
. igh speed inpu SN 1
Bit 1 contact 0: NC; 1: NO
Bit 4 GSll high speed input 1 0: off: 1: on
switch
Pr46 high di
Bit 5 GSll igh speed input 2 0: off: 1: on
switch
Pr307 Bit4 -5 | G31 input source 0: off; 1: HSI 1; 2: HSI1 2; 3: HSI 1 & 2

Controller
F—— T ———————-
J_ I ;
24V I }’K
T oo : T [ :
|
_ _Controller_
24V J‘

Note: the connection direction of the external power input for HSI does not affect the operation.

Pin assignment for B series NC3oo models

P
9) 10 32
|
%'{ O O
ll{
= T
= U I
=" [
-m. D D

’ 11 12

(1) CN1 connector (female); (2) CN1 high-speed counter input connector (male)
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Pin assignment for B series NC200 models

o) —[ 10 @2
%'{ O O
ﬁ-i ] o
Z::=c OO
— "]

-nm D D

4, 1103 312

(1) (2)

(1) CN1 connector (female); (2) CN1 high-speed counter input connector (male)

Pin assignment for OPENCNC series models

E Anen

uuuuuu

m (f)'{-_\mY@ CIIIIITIOl o000

B
ooooao
0o

1" 12

~BE

(1) CN1 high-speed counter input connector (female); (2) CN1 high-speed counter input connector (male)

Model Symbol Pin No. Function description
4 HSI_1 High-speed counter input 1 (10 mA)
ALL HSI 5 HSI_2 High-speed counter input 2 (10 mA)
High-speed counter COM; connects to
6 HSI_COM +24 Vioc or OV
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3.2.9  Wiring for emergency stop
The B series NC controller has one set of emergency stop signal input.

Pin assignment for NC3oo series, NC200, and OPENCNC series models

10 32
[
[
[
0O O
ﬁﬁﬁi P=R=rP
L
(&
(1) CN1 connector (female); (2) CN1 pin definition
Pin assignment for B series NC200 models
| <
5 | 10 D2
—W
i - s
=9 j oo
=
=~ O O
= =] _
-. D D
! 1O 12
(1) (2)
(1) CN1 connector (female); (2) CN1 pin definition
Pin assignment for OPENCNC series models
Lo =]
| 4
—l 100 &2
—_|
F::{ Iy |
=]
e L oo
= . O O
== [ OO
118 .12
\ (1) (2)
(1) CN1 connector (female); (2) CN1 pin definition
Model Symbol Pin No. Function description
EMG EMG (+5 Voc output)
ALL CN1
GND GND

Note: EMG can output +5V power and is able to form a circuit with GND for immediate use.
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3.2.10 Wiring for MPG connector

The B series NC controller has one MPG connector for receiving MPG pulses. This connector

supplies +5 Voc power which directly supplies power to the MPG.

Pin assignment for NC3oo series models

-
(&)

-

o

~OCOOCOC08O 8o

e s s I

-
a

o O3 33

(1) (2)

(1) MPG connector (female); (2) MPG connector (male)

Pin assignment for NC200 series models

-
(¢}

-

o

il e s s Y s s 1}

s I e s s |

e s s e s

-
=y

/@

(1) (2)

(1) MPG connector (female); (2) MPG connector (male)
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Pin assignment for OPENCNC series models

Q
Q 1
E —
= 15 5
i 10
o i
;@
0g0
— O ; D D D
;@_
00
“ 0pL
| 1 Q 1
! T
(1) (2)
(1) MPG connector (female); (2) MPG connector (male)
Model Symbol Pin No. Function description
1 EXT_24 DI COM point; connects to +24V or OV
X32; recommended for the X axis
2 DI_1 o
selection input
X33; recommended for the Y axis
3 DI_2 o
selection input
X34; recommended for the Z axis
4 DI_3 o
- selection input
X35; recommended for magnification x1
5 DI_4 o
selection input
X36; recommended for magnification
6 DS x10 selection input
NC3_ _ .
NC200 MPG 7 DI 6 X37; recommended for magnification
OPENCNC - x100 selection input
X38; recommended for the A axis
8 DL_7 o
- selection input
X39; recommended for the B axis
9 DI_8 o
- selection input
10 5V_OUT 5 Vpc_OUT
11 XA+ XA+
12 XA- XA-
13 XB+ XB+
14 XB- XB-
15 5V_GND 5 Vboc_GND
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The signal type determines the wiring for MPG, including single-ended type (EHDW-BAG6SI) and
differential type (EHDW-BEGSI).

Single-ended MPG pulse signal wiring diagram

MPG contact on CNC MPG contact
5V_OUT | P10 DC 5V
XA+ P11 DC oV
XA- P12 A
XB+ P13 B
XB- P14
5V_GND | P15
MPG contact on CNC MPG contact
5vV_OUT | P10 DC 5V
XA+ P11 DC oV
XA- P12 — A
XB+ P13 B
XB- P14
5V_GND | P15

Differential type MPG pulse signal wiring diagram

MPG contact on CNC MPG contact
5V_OUT | P10 DC 5V
XA+ | P11 A
XA- | P12 A-
XB+ | P13 B
XB- | P14 B-
5V_GND | P15 DC OV
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MPG switch wiring diagram

B The 5V power is supplied from the MPG contact

1

1

‘%’ |

Q ol

| _y] S |

e EXT_24Vi E"'{ T i

5V_OUT! x =1

b 6 ;
1

H -) 5Vbc i

5V_GND__ :

? |

B The 24V power is supplied externally; EXT_24 can connect to +24V or 0V

__________________

__________________

1 1
! R ! R
P2 (x32)¢ 3 P2 (xsz)é 3
1 _v] ‘5 A Y 5
EXT_24V1 = f| S EXT_24V1 = f| S
A < & <
b 2 b 2
1 1= 1 E
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3.2.11 Wiring for remote I/O connector

After the remote I/O module is connected to the NC series controller, there are 256 output and

256 input points available. For every additional station, its I/O address will offset backwards for

32 points. Up to 8 modules can be connected simultaneously, providing a maximum of 256

output points and 256 input points.

RS422
00000000 | | | | | | | |
OoHEHEIH X256 X288 X320 X352
Y256 Y288 Y320 Y352
| |
X384 X416 X448 X480
Y384 Y416 Y448 Y480
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Remote 1/0O connector and pin definitions

55 58 S8 Se Te 0T
(el el el el el e

Pin No. Function description
1 TX+
2 TX-
3 RX-
4 RX+
5

6

GND
SHIELD

Wiring diagram for remote 1/O connector

Remote I/O connector

on NE santoller Remote /O connector

P1: TX+ P1: RX+
P2: TX- P2: RX-

P3: RX- P3: TX-

P4: RX+ P4: TX+
P5: GND P5: GND
P6: SHIELD P6: SHIELD
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The remote I/O module is mainly divided into two types: optical coupling type and relay type; the

definitions of their model names are as follows:

(1) Series name

(2) Product name

(3) Type:

NC-EIO-T3232

(1) (@) @ @ 6 ©

T: optical coupling type (allowable current: under 50 mA; surge current: under 100 mA).

R: relay type (according to relay specifications; allowable current: 5A or 16A).

(4) Number of available input points for this model

(5) Number of available output points for this model

(6) Allowable current value for this model:
None: 5A (G2R relay)
A: 16A (G2R relay)
B: 16A (IDEC relay)

The remote I/O modules are as follows:

Model Description Remark
. . . G2R relay
NC-EIO-R2010 Relay type 10 module with 20 input points and 10 output Allowable current:

points

5A

NC-EIO-R2010A

Relay type 10 module with 20 input points and 10 output
points

G2R relay

Allowable current:
16A

NC-EIO-R2010B

Relay type 10 module with 20 input points and 10 output
points

IDEC relay

Allowable current:
16A

NC-EIO-R3216

Relay type 10 module with 32 input points and 16 output
points

G2R relay

Allowable current:
5A

NC-EIO-R3216A

Relay type 10 module with 32 input points and 16 output
points

G2R relay

Allowable current:
16A

NC-EIO-R3216B

Relay type 10 module with 32 input points and 16 output
points

IDEC relay

Allowable current:
16A

NC-EIO-R3232

NC-EIO-T3232

Relay type 10 module with 32 input and 32 output points

Optical coupling type 10 module with 32 input and 32 output
points

Allowable current:
5A

Allowable current:
50 mA
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Precautions for wiring the remote 1/O module are as follows:

(1) The COM point of the input terminal is used for signal current; DC 24V or OV power input is
strictly prohibited.

(2) Users can choose whether the input signal is H (PNP) or L (NPN) type with the H / L switch
according to the specifications of the external sensor. When H (PNP) is selected, the COM
point will provide +24V; and when L (NPN) is selected, the COM point will be OV.

L (NPN) I

I
| O—Q/O_O VoD |
1 0——O0 GND
L(NPN) | ! I
I
H(PNP) |
I

swi >~ _ _ ___‘_Z_ _ _ -

SW1 = H (PNP) SW1 =L (NPN)
COM COM

Y A

Direction of current Direction of current

RDID[EBIED

(3) Up to 8 remote I/O modules can be connected at the same time; the station number of the
module can be switched by using the knob on the circuit board. 0 = station 1, 1 = station 2,

2 = station 3 and so on, to a maximum of 7 = station 8.

When the knob of the module is set to 8 (= station 9) and 9 (= station 10), the setting of 8 is
regarded as the setting of 0 (= station 1), and the setting of 9 is regarded as the setting of 1
(= station 2). Do not rotate the knob to the same numbers for different modules

simultaneously.

Station number knob
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3.2.11.1 NC-EIO-R2010

H
9
|
|
|

G|

et S TN NN

==

pa ™ {psee) s Bees pees jwen

S

DI wiring example description
Wiring example for the proximity switch of NPN two-wire system:

(1) Switch the H/ L switch to L (NPN), and short-circuit the GND (common specification: blue

wire) of the sensor with the GND (0V) of the same power system.

(2) Simply connect the Vcc (common specification: brown wire) to the input contact.

NPN 2 wire proximity sensor
|———————; Brown

GND

DD
DED[BIED

O_F
X257 X259
24\ 24V

o

c

)
Direction of current
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Wiring example for the proximity switch of PNP two-wire system:

(1) Switch the H/ L switch to H (PNP), and short-circuit the Vcc (common specification: brown

wire) of the sensor with the +24V of the same power system.

(2) Simply connect the GND (common specification: blue wire) to the input contact.

PNP 2 wire proximity sensor

[—m——————— - Blue -
| Y C
I : o
! | 5
| ' ©
i | X256 X258 5
I —— ] GND GND S
Brown k3]
SEICEICEISE 2

(m)

W

EP[EB[EP[EP

24V

X259

Wiring example for the proximity switch of NPN three-wire system:

(1) Switch the H/ L switch to L (NPN).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.

(3) Connect the GND (common specification: blue wire) of the sensor to GND (0V).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

NPN 3 wire proximity sensor

Brown

Black *
Blue
GND

DO

U

SO

X257 X259
24V 24V

H
Direction of current
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Input wiring example for the proximity switch of PNP three-wire system:

(1) Switch the H/ L switch to H (PNP).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.

(3) Connect the GND (common specification: blue wire) of the sensor to GND (0V).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input
contact.

PNP 3 wire proximity sensor

Bl
| ’I ue
Black
Brown
5
’g X256 GND
(&)
5| | Bl
(@) aw
§ p 0 1 i
= SEEIEE
X257 X259
24V 24V

Output wiring example description:
The output contacts of the remote I/O module are in pairs; please use them as dry contacts.
(1) Connect +24V to one of the output contacts, and the other contact will be DO.

(2) Connect DO to the Vcc (+) of the external device, and connect the GND (-) of the external

device to the OV of the external power to form a circuit.

(3) When the controller sets the output contact to on, the circuit is closed and the device will

start operating.

Y256 Y257

SODD
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Wiring

3.2.11.2 NC-EIO-R3216

COM__ COM
COM_— COM
any AaTy

apjeB €5
]

Eane Baka B %%b N zH %E| HT

\%H;\ edes| EEEEED

[EEanis 2
(45 8bjd5 €

E I -

PO OS] BOR T

|

40 Gp|Sp 4P

X256 X257X258 X259,

I N RO

f DDJLHJMMDJMMDJ 1L

S ==~
|
]
|

\ Y256 Y257,/

N 7
~ -
Sea=-"

DI wiring example description:

Proximity switch of

(1) Switch the H/ L switch to L (NPN), the COM point will provide 0V, connect the GND

NPN two-wire system:

®@®®p»wﬁﬁaw4w4%ﬂwamawwﬂﬁ

-

(common specification: blue wire) of the sensor with COM, or short-circuit the GND of the

sensor with the GND (0V) of the same power system.

(2) Simply connect the Vcc (common specification: brown wire) to the input contact.

NPN 2 wire proximity sensor

——————— | Brown

L

COM

b GPjap 4P

L= |

Direction of current

$m$$

X256 X258

X257 X259
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Proximity switch of PNP two-wire system:

(1) Switch the H/ L switch to H (PNP), the COM point will provide +24V; connect the Vcc
(common specification: brown wire) of the sensor with COM, or short-circuit the Vcc of the

sensor with the +24V of the same power system.

(2) Simply connect the GND (common specification: blue wire) to the input contact.

PNP 2 wire proximity sensor
|m————————n Blue

b Brown
COM

b EPjaB aF

%]

Direction of current

b p|Sp 4P

X256 X258
X257 X259

Input wiring example for the proximity switch of NPN three-wire system:

(1) Switch the H/ L switch to L (NPN).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.

(3) Connect the GND (common specification: blue wire) of the sensor to COM (0V).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

NPN 3 wire proximity sensor

Brown '

|
Vbc+24V O L |
Black | :
| |
Blue k| TAY
J r |
COM
Y EE

AP Gp|9p 4P

X256 X258
X257 X259

Direction of current
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Wiring

Input wiring example for the proximity switch of PNP three-wire system:

1)
@)
®)
(4)

Switch the H/ L switch to H (PNP).

Connect the Vcc (common specification: brown wire) of the sensor to +24V.

Connect the GND (common specification: blue cable) of the sensor to OV.

Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

PNP 3 wire proximity sensor

|________|__| Blue
s 1
| L
| | Black L GND (0V)
| | -
: : Brown{
| ———————— f 9
5 CoM
3| | [Esenesas
o A
5
M ST T
a X256 X258

X257 X259

Output wiring example description:

The output contacts of the remote I/O module are in pairs; please use them as dry contacts.

1)
)

®)

Connect +24V to one of the output contacts, and the other contact will be DO.

Connect DO to the Vcc (+) of the external device, and connect the GND (-) of the external

device to the OV of the external power to form a circuit.

When the controller sets the output contact to on, the circuit is closed and the device will

start operating.

Y256 Y257

SODD
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3.2.11.3 NC-EIO-R3232

________________________________________

_____________________ LJH L | NPN H| PNP

| Xes6-x263 T ST
SRR D) 4 | e e e
"""""""""""" \ |30A00C0R0AA0R0ENRAAR0C0GMAD

oeeesenee0 beeecese e e
SmAA S A ARt

Wiring example for the proximity switch of NPN two-wire system:

(1) Switch the short circuit jumper to L (NPN), and short-circuit the GND (common specification:

blue wire) of the sensor with the GND (0V) of the same power system.

(2) Simply connect the Vcc (common specification: brown wire) to the input contact.

NPN 2 wire proximity sensor
[————= ——, Brown

Blue

______ _|_ GND (0V)

[© R FEFIEE

X256 X263

@r Direction of current
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Wiring example for the proximity switch of PNP two-wire system:

(1) Switch the short circuit jumper to H (PNP), and short-circuit the Vcc (common specification:

brown wire) of the sensor with the +24V of the same power system.

(2) Simply connect the GND (common specification: blue wire) to the input contact.

PNP 2 wire proximity sensor

—-—------—- Blue

| | =
I | <5
| | =
| ' o
| : ks
L Brown c
S
bt
Vbc+24V =
o

[0 [EEEETEEEH o]

X256 X263

Input wiring example for the proximity switch of NPN three-wire system:
(1) Switch the short circuit jumper to L (NPN).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V (same power
system).
(3) Connect the GND (common specification: blue wire) of the sensor to OV (same power

system).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

NPN 3 wire proximity sensor

| |
Voct24V o—— 1 gt |
Black | |
| |
Blue N : :
/ r I
| enD (v

[ [Tl ATllE o]

X256 X263

Direction of current
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Input wiring example for the proximity switch of PNP three-wire system:
(1) Switch the short circuit jumper to H (PNP).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V (same power
system).
(3) Connect the GND (common specification: blue wire) of the sensor to 0V (same power

system).

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

PNP 3 wire proximity sensor

i""——l—;%"! Blue

l # | Black _L GND (0V)
| | -

i | Browny

—————————— 7 O Voc+24v

[© AR EEFIETE ©)

X256 X263

Direction of current

Output wiring example description:
The output contacts of the remote I/O module are in pairs; please use them as dry contacts.
(1) Connect +24V to one of the output contacts, and the other contact will be DO.

(2) Connect DO to the Vcc (+) of the external device, and connect the GND (-) of the external

device to the OV of the external power to form a circuit.

(3) When the controller sets the output contact to on, the circuit is closed and the device will

start operating.
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Wiring

3.2.11.4 NC-EIO-T3232

- — - - —— -
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9F QPP &P
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256 Y258 N
s e o W e ,

EOES BSOS SO SN0 B0 DO SOB.
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DI wiring example description:

Proximity switch of NPN two-wire system:

(1) Switch the H/ L switch to L (NPN), the COM point will provide 0V; connect the GND

(common specification: blue wire) of the sensor with COM, or short-circuit the GND of the

sensor with the GND (0V) of the same power system.

(2) Simply connect the Vcc (common specification: brown wire) to the input contact.

NPN 2 wire proximity sensor
|————— ==  Brown

Blue

COM

ap GP[aB 4P

L]

Direction of current

LR CEEE
X256 X258
X257 X259
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Proximity switch of PNP two-wire system:

(1) Switch the H/ L switch to H (PNP), the COM point will provide +24V; connect the Vcc
(common specification: brown wire) of the sensor with COM, or short-circuit the Vcc of the

sensor with the +24V of the same power system.

(2) Simply connect the GND (common specification: blue wire) to the input contact.

PNP 2 wire proximity sensor

|
| | -
| ' c
I : o
: . :
Lommm o - ' Brown =
COM °
O
T :
= o
andbldb 4
X256 X258

X257 X259

Input wiring example for the proximity switch of NPN three-wire system:

(1) Switch the H/ L switch to L (NPN).

(2) Connect the Vcc (common specification: brown wire) of the sensor to +24V.
(3) Connect the GND (common specification: blue wire) of the sensor to 0V.

(4) Connect the signal wire (common specification: black wire) of the sensor to the input

contact.

NPN 3 wire proximity sensor

| |

Voc+24V o— 21 gl |

Black | :

| |

Blue N : :

J r |
COM ‘S
EEESEEE 3
= ©
5
SEEE SR 5
I 9
X256 X258 a

X257 X259
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Input wiring example for the proximity switch of PNP three-wire system:

1)
@)
®)
(4)

Switch the H/ L switch to H (PNP).
Connect the Vcc (common specification: brown wire) of the sensor to +24V.
Connect the GND (common specification: blue wire) of the sensor to 0V.

Connect the signal wire (common specification: black wire) of the sensor to the input
contact.

PNP 3 wire proximity sensor

—————————— Blue
i Lal 1
l # | Black L GND (0V)
| | =
i | Brownk
__________ f >
5 COM
5
3| | B
o =
5
o YT G
a X256 X258

X257 X259

Output wiring example description:

The output contacts of the remote I/O module are in pairs; please use them as dry contacts.

1)
)

®)

Connect OV to one of the output contacts, and the other contact will be DO.

Connect DO to the GND (-) of the external device, and connect the Vcc (+) of the external

device to the +24V of the external power to form a circuit.

When the controller sets the output contact to on, the circuit is closed and the device will

start operating.

Y256

A

o A
157 Qplar

ap Gplar ap

:
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3.2.12 Wiring for local /O connector

For providing a more flexible I/O configuration, some B series NC controllers have external /0

connectors.

Pin assignment for B series NC3oo models

gooOo0oO0OooOoOoCocOoOooOon
gooOo0oO0OooOoOoCocOoOooOon

33 34

(1) (2)

(1) Local I/0O connector (female); (2) Local I/O connector (male)

P1 E P2(X17) P1 E P2(X17)

| ec®© .- Qoc

P18(DI_COM) e

P33 =P34 P33y P34

DI wiring for local 1/0

-
L ]
e
s

P18(DI_COM)

P1 P2
P17(DO_COM) + I:
pc [[[==
Load : :
P33(Y14) P34
]

DO wiring for local I1/0
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/01 1/10 2

Pin 1 X0 Pin 2 X1 Pin 1 X16 Pin 2 xX17
Pin 3 X2 Pin 4 X3 Pin 3 X18 Pin 4 X19
Pin 5 X4 Pin 6 X5 Pin 5 X20 Pin 6 -
Pin 7 X6 Pin 8 X7 Pin 7 - Pin 8 -
Pin 9 X8 Pin 10 X9 Pin 9 - Pin 10 -
Pin 11 X10 Pin 12 X11 Pin 11 - Pin 12 -
Pin 13 X12 Pin 14 X13 Pin 13 - Pin 14 -
Pin 15 X14 Pin 16 X156 Pin 15 - Pin 16 -
Pin 17 DO_COM Pin 18 DI_COM Pin 17 DO_COM Pin 18 DI_COM
Pin 19 YO0 Pin 20 Y1 Pin 19 Y16 Pin 20 Y17
Pin 21 Y2 Pin 22 Y3 Pin 21 Y18 Pin 22 Y19
Pin 23 Y4 Pin 24 Y5 Pin 23 Y20 Pin 24 -
Pin 25 Y6 Pin 26 Y7 Pin 25 - Pin 26 -
Pin 27 Y8 Pin 28 Y9 Pin 27 - Pin 28 -
Pin 29 Y10 Pin 30 Y11 Pin 29 - Pin 30 -
Pin 31 Y12 Pin 32 Y13 Pin 31 - Pin 32 -
Pin 33 Y14 Pin 34 Y15 Pin 33 - Pin 34 -
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Pin assignment for B series NC200 models

FIEIRIEIR]
EISIEIEIE
DI

5 1
ooonoao

@)

dEE o

DO

3

o0o0a0

1

(1) Local I/O connector (female); (2) Local 1/0O connector (male)

DI DO
Pin 1 X112 Pin 2 X113 Pin 1 Y112 Pin 2 Y113
Pin 3 X114 Pin 4 X115 Pin 3 Y114 - -
Pin 5 X116 - -
DI wiring; connect to an external power supply.
oV (@)
DI DO 24V 1 © —4 —

i
S SIS

HEE

X112

Note: 24V power must be supplied to the machine operation panel B.

o o
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DO wiring; connect to an external power supply.

o 1©)
DI DO 24V 10— )
S5¢5d525252 9 g s
Y112
Note: 24V power must be supplied to the machine operation panel B.
Pin assignment for OPENCNC series models
H
\ Y = P
1018&1/02 | S EREI
\_L/ (1) (2)

(1) Local I/0O connector (female); (2) Local I/O connector (male)

P1 E P2(X17) P1 E P2(X17)

2if| oc® =l ©oc

5 i
- . |[| P18(DI_COM) 7+ 2|1l P18(DI_Com)

P3| =P34 P33 P34

DI wiring for local 1/0
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P1 P2

P17(DO_COM)

DC

Load

lIIlllI.‘+:l

P33(Y14) P34

DO wiring for local 1/0

/01 I/0 2
Pin 1 X0 Pin 2 X1 Pin 1 X16 Pin 2 X17
Pin 3 X2 Pin 4 X3 Pin 3 X18 Pin 4 X19
Pin 5 X4 Pin 6 X5 Pin 5 X20 Pin 6 X21
Pin 7 X6 Pin 8 X7 Pin 7 X22 Pin 8 X23
Pin 9 X8 Pin 10 X9 Pin 9 X24 Pin 10 X25
Pin 11 X10 Pin 12 X1 Pin 11 X26 Pin 12 X27
Pin 13 X12 Pin 14 X13 Pin 13 X28 Pin 14 X29
Pin 15 X14 Pin 16 X156 Pin 15 X30 Pin 16 X31
Pin 17 DO_COM Pin 18 DI_COM Pin 17 | DO_COM Pin 18 DI_COM
Pin 19 YO0 Pin 20 Y1 Pin 19 Y16 Pin 20 Y17
Pin 21 Y2 Pin 22 Y3 Pin 21 Y18 Pin 22 Y19
Pin 23 Y4 Pin 24 Y5 Pin 23 Y20 Pin 24 Y21
Pin 25 Y6 Pin 26 Y7 Pin 25 Y22 Pin 26 Y23
Pin 27 Y8 Pin 28 Y9 Pin 27 Y24 Pin 28 Y25
Pin 29 Y10 Pin 30 Y11 Pin 29 Y26 Pin 30 Y27
Pin 31 Y12 Pin 32 Y13 Pin 31 Y28 Pin 32 Y29
Pin 33 Y14 Pin 34 Y15 Pin 33 Y30 Pin 34 Y31
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3.2.13 Wiring for I/O connector on machine operation panel B of NC3oo

series models

NC-PAN-300BM-PS

(@] O O
MODE FEEDRATE OVERRIDE RAPID TRAVERSE SPINDLE OVERRIDE
s W% D%
mDI [ s RAPID 60 70 80 go % S0 80__ 90
AUTO > m o6 % Sto Fnﬂ‘m mﬂ
30 120
20 130 60 110
EDIiT & @-Home " @ 140 @ 120
0 150
ON OFF
O
T STATUS ]
5 5 5 5 SPDTOOL
PROGRAW
PROTECT —
o —SY8 T ‘
Q Q (o) [0}
0\ A A 0\ O 0\ ) 0\ A 0
D ‘D ‘D Hj D Hj [cj D [j E
A} ‘
‘D“D“D“D‘ D“D“D‘ [(j‘ E]‘ E]‘
@ @ \ \ \ 3 \ 3 N 3\ 3 3
CYCLE START  CYCLE STOF ch ‘[j ‘[(j ‘D D ‘D ‘[(j [(j rj D
\ NC-PAN-3008M-PE
O O O
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NC-PAN-301BM-PS

o) o}
4 MODE SPINDLE OVERRIDE
D%
@m
ON OFF v ] Y\ e 8__%
TR ] TR ] Ao 0 70 100
60 110
[ : 1 [ © ] — =
50 120
o} >
STATUS
FRa
C"xd}) G’Yd}) G’zd}) @44}
—SY8—
(o] (o] O (@] SP
Ere) Cov) i) Cs8)
( N [ N\ [ N\ ( N\ [ N [ \ ( N [ \
(e} (o) (o) (e} (e] o (e} O
C o}
| i —— G ————
(e} (o] (e] (e) (o) (¢} (e} (e)
= —T—
(e} (o) (] (e} (e} (¢] (e} (e]
| ' \ g N\ ' N\ ( N\ : N\ ; N\ : N\ ; ;
(e} (o] (o] (o] (o] o (e} (o]
> FEEDRATE OVERRIDE RAPID TRAVERSE
£o7 s Wi
60 70 80 g9 2% 80
50 100
40 110 Wﬂm
30 120
20 130
10 140
0 160
CYCLE START  CYCLE STOP
NC-PAN-301BM-PS /
o) o}
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NC-PAN-310BM-PE

o @) ) (@]
'
MODE FEEDRATE OVERRIDE RAPID TRAVERSE SPINDLE OVERRIDE
% D
moi (] > Guro RAPID 60 70 80 gp 25 80 80 90
AUTO —- JOG ‘050 109”“ F ﬂ‘w 0 Joo
30 120 " 110
20 130
o 2p b-vous 10 140 - 120
0 150
'
T STATUS ]
5 5 5 5 SPD.TOOL
T

PROTECT T

© —S¥8T ‘ o
O, [¢]

\ \ 3 \ \ \ 3 NG N

‘D“DHD“D‘ ‘D“D“D‘ D‘ D‘ [i‘

@ @ \ \ 3 \ \ N 3\ 3 A

CYCLE START  CYCLE STOF ch ‘[j“@ ‘[(j ‘[j ‘[(j ‘[j D [(j [j

NC-PAN-300BM-PE

(@] @) ) (@]
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NC-PAN-310BM-PE

O

X108
(" MODE 4] SPINDLE OVERRIDE
X110 D
@ wee
ON OFF voI & \/\ rapiD
i T | AuTo = ) AN\ Jo6
U O EDIT < @-Home

~

—— STATUS ———

Cxe) Cre) Cze) Cas)

—SY8— |

Cne) Csv) Cumw) Cs0)

e [

CYCLE START

X100
o

CYCLE STOP

0o [o [o A [o \ © 3 0o ) O )
J J J J
\ \ \ \ \ \ \
O ) (] (] 3 O 3 () 3 O 3 ¢ 3
J \ J/ J J
\ \ ) N\ [ ) ) )
(] (] (] (¢} () (] (¢
( \ \ \ 3 \ 3
(] (] (] O (¢ 1 (] O
J J J J
FEEDRATE OVERRIDE RAPID TRAVERSE
W % WA %

25

110 R0 RS

120
130
140

150

8

INC-PAN-311
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Wiring of the Power On / Power Off switches

© [¢) [¢] 0O
— =
B
| E&
= RN
\
| \
\
-~ ]
]
o
[s)
O
NC-PAN-300AM-F
P -
rs \\
'
, . OFF

\
/ [eeoee000®] 1

) S —— — — - — - —

ON |ON [ ON |ON |OFF|OFF|OFF|OFF|
A1l A2| L+]| L-| B1| B2| L+| L-

I \

1
. [olelolo[alelala]
\ 1

ooD
(( goooo ooo
{ oo ooo ooo
(0 Gooon oo goo

~ -

L

(1) 2)

Description of the connector

The power indicator requires a 24 Voc system; to light up the Power On indicator, +24 Vbc power
must be inputted to the ONL+ pin and 0V must be inputted to the ONL- pin; to light up the Power
Off indicator, +24 Vpc must be inputted to the OFFL+ pin and 0V must be inputted to the OFFL-

pin.
R o
| 24Voc
| power supply
|
: 5 pcouT
|
: ACIN
| GND
| L
|
|
1600
! < Mc
e e ———

When the Power On key is pressed, the circuit between ONA1 and ONAZ2 is closed; when the
Power Off key is pressed, the circuit between OFFB1 and OFFB2 is open.
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Table of Group Function

This chapter provides tables of group function for you to quickly view all of the functions
of the NC series controller.

4.1  System group funCton table ««««««««wvvvveieiiii 4-2
4.2 Machine operation panel A - function Of Keys - ««««««« - eeeerrrrieiiiiii, 4-11
4.3 Machine operation panel B - function of Keys «««-««« - oeeerrrvieiiiini, 4-13
4.4 Table of corresponding buttons (for OPENCNC models) ---«- vevereveiennnn. 4-15
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4.1 System group function table

Available in all modes

Position (POS) function

Layer 1 Layer 2 Layer 3 Layer 4
ABS i i )
(absolute coordinates)
CLRALL - -
REL CLR X - -
(the clear function of the CLRY . -
corresponding axis is CLRZ - -
available only whep you CLRA i _
connect the axis)
CLRB - -
CLRC - -
MECH i i i
(machine coordinates)
EDIT mode
Program (PRG) function_File manage
Layer 1 Layer 2 Layer 3 Layer 4
COPY F - - -
PASTE - - -
DEL (file / folder) - - -
SEL TOGL / CANCEL - - -
ALL SEL TOGL/ ) ; -
CANCEL
File Manage - - -
NAME - -
SORT SIZE - -
DATE - -
NEW F - - -
FOLDER - - -
RENAME - - -
FIND F - - -
MERGE - - -
MACRO - - -
INT MRO - - -
DXF Transform - -
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Table of Group Function

EDIT mode

PRG_File edit

Layer 1

Layer 2

Layer 3

Layer 4

File edit

COPY

PASTE

DEL

UNDO

B START

B END

LABLE

STRING

NEXT

PREV

REPLACE

Replace all

AUTO mode

PRG

Layer 1

Layer 2

Layer 3

Layer 4

SF set

START

RUN

BARCODE

LOAD

CLEAR

CLEARALL

FILE QUEUE

LOAD

MODE CHG

CLEARALL

ADD FILE

MOVE

DISP CHG

File Manage

—

«—

SEL TOGL

ALL SEL TOGL

DEL

RENAME

FOLDER

SORT
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JOG / MPG mode - Program edit

PRG
Layer 1 Layer 2 Layer 3 Layer 4
SF set - - -
POSITION - -
LINEAR - -
P1 -
CIRCULAR P2 -
TEACH P3 -
DEL - -
SAVE - -
NEW FILE - -
SET - -
MDI mode - Program edit
PRG
Layer 1 Layer 2 Layer 3 Layer 4
LOAD - - -
SAVE - - -
CLEAR - - -
HOME mode - Program edit
PRG
Layer 1 Layer 2 Layer 3 Layer 4
SF set - - -
Available in all modes
OFS
Layer 1 Layer 2 Layer 3 Layer 4
CLR REL -
CLRALL -
SETL -
AUTO Point1
SET L/2 Point2
SET
SETP -
ABS - -
INC - -
COORD X1 -
X2 -
SQUARE v -
Y2 -
SET -
Z -
P1 -
P2 -
CIRCLE P3 -
SET -
7 -
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OFS
Layer 1 Layer 2 Layer 3 Layer 4
ABS - -
INC - -
SETH - -
CUTTER H/D -
WEAR -
CLEAR
LIFE -
ALL -
MAGA1 SET .
(functions is Layer 3 are RSTALL -
only available in JOG LOCK -
mode) UNLOCK -
MAGA
MAGA2 SET -
(functions is Layer 3 are RSTALL -
only available in JOG LOCK -
mode) UNLOCK -
LOCAL - -
GLOBAL - -
MACRO HOLD - -
EXTEND - -
MECH - -
ABS - -
Available in all modes
GRA
Layer 1 Layer 2 Layer 3 Layer 4
CENT SET - - -
WIN RST - - -
UP - -
DOWN - -
LEFT - -
WIN SET RIGHT - -
ZM IN - -
ZM OUT - -
OK - -
CANCEL - -
XY /IY-ZIX-Z[|X-Y-Z - - -
GRAPHIC - - -
PREVIEW ) ) )
(AUTO mode only)
CLEAR - - -
Available in all modes
ALM
Layer 1 Layer 2 Layer 3 Layer 4
ALARM - - -
HISTORY CLRALL - -
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Available in all modes

DGN

Layer 1 Layer 2 Layer 3 Layer 4
SET NR - -
PROCESS CLR TIME - -
CLR NR - -

DEL -
US DEC -
USR VAR HEX -
S DEC -
FLOAT -
USR VAR SYS VAR - -

DEL -
US DEC -
M VAR HEX -
S DEC -
FLOAT -

BIT

-l> Z <

US DEC -
HEX -
S DEC -
FLOAT -
US DEC -
HEX -
S DEC -
FLOAT -
LD -
LDI -
LDP -
LDF -
ouT -
APP -

REG

DEV MON

MLC

EDITOR
(EDIT mode only) | -

DEL V-LN -
ADD LN -
DEL LN -

DEL -
LABEL -
TABLE -
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DGN

Layer 1 Layer 2 Layer 3 Layer 4
X
Y
M
A
T
SYMBOL c
D
=]
I

DEL
EDITOR COPY
PASTE

MLC SAVE -

IMPORT IMPORT

EXPORT EXPORT

NEW FILE
JUMP TO -
SELECT -
CUT -
COPY -
PASTE -
ON -
(EDIT rilcz)ge only) OFF -
RUN/STP -
JUMP TO - -
SRV MON - -
I/0 MON - -
SYS VAR - -
SYS VAR -
CH VAR -
SYS MON AXIS VAR -
IF VAR -
VAR MON MLC VAR -
US DEC -
BIN -
HEX -
S DEC -
SYSTEM - -
STATUS FW SN - .
HW SN - -
M INFO DEL -
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4-8

DGN
Layer 1 Layer 2 Layer 3 Layer 4
LOCK/UNLOCK -
S SCP
SYS CHK -
PWD CHG -
LOCK/UNLOCK -
RST U1 -
RST U2 -
M SCP
OK
FUN ENA CANCEL
PWD DEFAULT
RESET -
PWD CHG -
U1 SCP
LOCK/UNLOCK -
PWD CHG -
U2 SCP
LOCK/UNLOCK -
SETTING -
RELEASE -
EXPIRE
PWD CHG
EXP SCP
LOCK/UNLOCK
NEXT AX - -
READ - -
COMPUTE - -
WR GAIN - -
WR Notch - -
RUN - -
TUNING JOG— - -
(JOG or MPG mode only) JOG— - -
POS1 - -
POS2 - -
TAP SET(1)
TAP RIV -
TAP SET(2)
SERVO READ -
SYN MOV POS SET -
TEXT WR - - -
IMPORT - - -
EXPORT - -
EXPORT SELALL - -
CLRALL - -
LOGO WR - - -
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Available in all modes

Parameter (PAR) function

Layer 1 Layer 2 Layer 3 Layer 4
PROCESS - - -
OPERATE - - -

MAGA - - -
SPINDLE - - -
MACHINE - - -

HOME - - -

ETH. DEFAULT - -
OK - -
um - -

COMP um+ - -

IMPORT - -
IMPORT+ - -
DEFAULT - -
SYSTEM
COLOR - -
DEFAULT - -
MLC
COLOR - -
DEFAULT - -
GRAPHIC
COLOR - -
SERVO READ - -
SEARCH - - -
CONFIG
(except AUTO and MDI OK - -
modes)
SET RIO
(except AUTO and MDI OK - -
modes)
SAVE - -
DEL PAR - -
DEL GRP - -
PAR GRP WRT PAR - -
RED PAR - -
SRT PAR - -
AVERAGE - -
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Available in all modes

Software (SOFT) function (without physical panel)

Panel functions

Program execution

MPG simulation

Tool magazine
forward

Spindle forward

Stop execution

Machine lock

Tool magazine
backward

Spindle stop

Single block
execution

Program preview

Chip discharge
conveyor forward

Spindle reverse

Optional stop

Machine lock

Chip discharge
conveyor reverse

Single block skip

Z axis lock

Air blow

Spindle positioning

Coolant

Light

Program protect

Limit release

Magpnification
adjustment

Increase
progressively

Decrease
progressively

100%

0%

Axis operation

Xe—

X—

\ %

Y/

21

Zl

Available in all modes

Software (SOFT) function (with physical panel)

Layer 1

Layer 2

Layer 3

Layer 4

Panel functions

Program preview

Chip discharge conveyor

forward

Function lock

Chip discharge conveyor

reverse

Z axis lock

Automatic shutdown

Machine lock

Program protect

Spindle positioning

Customization 1

Air blow

Customization 2
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4.2 Machine operation panel A - function of keys

Symbol Description Supported mode / group
The POS group key. Press to display the screen
POS of coordinate setting. All modes and groups
The PRG group key. Press to display the screen
PRG of program editing. All modes and groups
The OFS group key. Press to display the screen
OFS of coordinate setting and tool offset setting. All modes and groups
The DGN group key. Press to display the screen
DGN of diagnosis, system parameter, and system All modes and groups
status.
The ALM group key. Press to display the screen
ALM of alarm display. All modes and groups
The GRA group key. Press to display the screen
GRA of graphic display. All modes and groups
The PAR group key. Press to display the screen
PAR of parameter setting. All modes and groups
SOFT The .SOFT group key. Press to display the All modes and groups
configured panel screen.
RESET Reset key All modes and groups
X | ~ D 4 Axis position and command code keys PRG
0 -~ 9 } Numeric keys (operation symbols) PRG, OFS, DGN
FaN
* S Decimal point key (operation symbol) PRG, OFS
- ] Negative sign key (operation symbol) PRG, OFS
A v PAGE UP and PAGE DN (page down) keys PRG, OFS, DGN
PAGE UP PAGE DN
LIRS
Cursor keys (operation symbols) PRG, OFS, DGN
-« »
HOME Home (end) key PRG
END
SPACE Space key PRG
SHIFT Shift key PRG
DEL Delete (insert) key PRG
INS
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Symbol Description Supported mode / group
f&cc'é Back space key PRG
ENTER Enter key PRG, OFS, DGN
EXIT Exit key PRG, DGN
( ) Parentheses key PRG
< > Left and right function keys All modes and groups
m ~ E Function keys All modes and groups
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4.3 Machine operation panel B - function of keys

Symbol Description
=) AUTO mode: for program execution
% } EDIT mode: for file management and program editing
AMA JOG mode: for manual operation of the machine tool
—
@ MPG mode: for operating the axis direction of the machine tool with the MPG
0 MDI mode: for simple program input and execution
-@— Home mode: for rapid homing to the machine origin
—
,-U-L Rapid traverse mode: executes axis movements according to the set rapid
override
X - X . X axis direction: in JOG mode, manually operate the X axis towards positive or
negative direction
Y ’ Y 2 Y axis direction: in JOG mode, manually operate the Y axis towards positive or
negative direction
e
Z 1 Z 1 Z axis direction: in JOG mode, manually operate the Z axis towards positive or
negative direction
4 P 4 2 Rotation axis direction: in JOG mode, manually operate the rotation axis in
forward or reverse direction
! . . . . .
ZI] Spindle forward: manually run the spindle in forward direction
:I]. Spindle stop: manually stop the spindle rotation
EI]' Spindle reverse: manually run the spindle in reverse direction
+ - Feedrate / JOG override: increment / decrement
Feedrate / JOG
+ - Rapid override: increment / decrement
Rapid override
+ - Spindle override: increment / decrement
Spindle override
Single block execution: execute one single block at a time and then stop
] Limit cancellation: the operation key for clearing the alarm when the limit
- protection is triggered
IZ]) Single block skip: skip one single block when there is a “/” symbol in the block
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Symbol Description
oy Tool magazine forward: press this button to rotate the tool magazine for one
g:} position in the forward direction
b, Tool magazine reverse: press this button to rotate the tool magazine for one
{,:} position in the reverse direction
O } Optional stop: stop at the specified block if there is an M01 command in the block
AN

@ MPG simulation: during program execution, enable this function to control the
e execution speed with MPG

1\'1:' Coolant switch: coolant ON / coolant OFF

Light switch: light ON / light OFF




Milling Machine Operation and Maintenance Manual

Table of Group Function

4.4 Table of corresponding buttons (for OPENCNC models)

NC key PC keyboard Description
F1 - F8 (Function Key) F1-F8 Function keys
» (Function Key) Tab Next page (of the function bar)
<« (Function Key) Ctrl + Tab Previous page (of the function bar)
POS Ctrl + F1 The POS group key
PRG Ctrl + F2 The PRG group key
OFS Ctrl + F3 The OFS group key
DGN Ctrl + F4 The DGN group key
ALM Ctrl + F5 The ALM group key
GRA Ctrl + F6 The GRA group key
PAR Ctrl + F7 The PAR group key
SOFT Ctrl + F8 The SOFT group key

Numeric keys

Numeric keys

Alphabetic keys

Alphabetic keys

Symbol keys

Symbol keys

Direction keys

Direction keys

PAGE UP / PAGE DN

Page Up / Page Down

BACK SPACE Backspace -
SPACE Space -
DEL/INS Delete / Insert -
SHIFT Shift -
HOME / END Home / End -
ENTER Enter -
EXIT Esc -
RESET Ctrl + Esc -
- F12 Help (function descriptions for keys)
SHIFT + GRA \ Screen capturing
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Introduction to
NC System Modes

This chapter introduces the seven system modes supported by the NC controller.

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

AULO MOAE (AUTO) v reeeemrnretea sttt 5.2
Program edit Mode (EDIT) «+++««xreeeesrrrmmmteanminiiiaaiiiie e 5.2
Manual iNPUt MOAE (MDI) -+« +xrrrreesmmmrrtaaaiiiii e 5.2
MPG MOAE (IMPG )+ crreeeessitttt ettt 5.2
JOG MOAE (JOG) -+ rvrreeetmimrtt ettt 5-3
RaPid MOAE (RAPID) «++«xrrreetsrtrittatiiiiii et 5-3
HOMING MOAE (HOME) -+t srrrreeaaiitiitaa ittt 5-3
GrOUD SCIEEM OVEIVIBW  ++«+rrt s srrrettassittitaa sttt e sttt e 5-4
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5.1 Auto mode (AUTO)

To execute a program, you have to open the file, switch the system to AUTO mode, and then
press CYCLE START. In this mode, you can verify the machining program, cutting conditions,
and position coordinates before execution as well as avoid unexpected execution by accidentally
pressing CYCLE START in other modes. This mode is only for program execution rather than

program editing or manual axis movement.

5.2 Program edit mode (EDIT)

You can edit a program in EDIT mode. In this mode, the editing functions in PRG group are
available for you to edit the program. In addition, program execution and manual axis movement

are not available in this mode.

5.3 Manual input mode (MDI)

In MDI mode, you can enter and execute a single block of program in the PRG group screen. In
this mode, you can enter up to 14 program blocks in the PRG screen. General program editing,

program execution, and manual axis operation are not available in this mode.

5.4 MPG mode (MPG)

In MPG mode, you can use the external MPG to manually operate the axes promptly and

accurately. Program editing, program execution, and jog operation are not available in this mode.
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5.5 Jog mode (JOG)

In JOG mode, press the axis direction keys on machine operation panel B to have the axes jog.
Set the jog speed and moving distance with the JOG override key. You can move the work platform
in high speed with the rapid traverse override key and axis direction keys; the axis moving speed is
determined by the rapid override setting. Program execution and editing are not available in this

mode.

5.6 Rapid mode (RAPID)

When in JOG mode, pressing RAPID during operation can switch the JOG speed to the set rapid

traverse override.

5.7 Homing mode (HOME)

In HOME mode, you can return the axes to the machine origin by simply pressing the
corresponding axis direction keys on machine operation panel B. After restarting the controller,
you should set the system to HOME mode to have each axis return to the machine origin before
executing the program. If you do not perform homing after starting the controller, program

execution is prohibited.
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5.8 Group screen overview

A full range of information is provided on the screens of function groups of this controller. The

following introduces some functions in the group screens.

m  Position (POS) group

3) (1 ()

ABSOLUTE REL
4 X 1261.166

—TeX 1261.166|y 58.966

Z 91.136

*Y 58.966
74 91.136 X 1261.166

Y 58.966

Z 91.136
() L

Spindle 10060 Feedrate 100 Spind load @
Act. spind @ Act. feed © Dwell time ©
Spindle T @ STDBY T

Figure 5.8.1
(1) Name of current program (6) Current system mode
(2) Currently executed program line (7) Alarm display
(3) Current group function (8) Rapid traverse override
(4) Current coordinates (9) Feedrate override
(5) Machining information: (10) Spindle override
Spindle speed: command value (11) System status

Cutting feedrate: command value

Spindle load rate: %

Actual speed: rpm

Actual feedrate: mm/min

Dwell time: G-code dwell time

Command tool number: tool number specified in
G-code

Spindle tool number: number of the tool on the spindle

Standby tool number: system standby tool number

(11) displays the current status of the system for your reference. There are 7 system statuses with
the display priority as follows: MLC stop > SV NO RDY (servo not ready) > Emg Stop (emergency
stop) > PROC (in progress) > RUN (in execution) > STOP (program stops) > Ready.
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B Program (PRG) group

AUTO mode:

GOGI0G54X-49.47Y11. 7864 - (8)
GOX-47.4469Y2.85
Z3.8 e He
X-49.052873.7917F5000. Te te
X-49.8803Y2.852723.7874 cyc 20:00: 00
X-49.9306Y2.853423.7872 MeB Gee Gl7 Goo
X-50.4133Y2.865823.7847 G232 G4 G21 GAO 9)
X-50.9335Y2.8974Z3.782 G190 G80 G938 G5O
X-51,3004Y2,934723.7801 G64 GE9 GLE G54

(5) X-51.6507Y2.983523.7783
ECH ABS RESIDUAL G54
X 5311.682 X 4829.346 X 0.000 X 482,336
Y -2894.932 Y  -2786.635 Y 0.000 Y -108.297
z 8261.4e4 Z 8261.4e4 Z 0.000 Z 0.000

Figure 5.8.2
(1) Name of current program (8) F.act: actual feedrate
(2) Currently executed S.act: actual spindle speed
program line D: tool radius compensation
(3) Current group function number
(4) Currently executed H: tool length compensation
program content number
(5) Coordinate information T: tool number
during program execution F: feedrate
(6) Current system mode S: spindle speed
(7) Current override settings t: dwell time

CYC: cycle time

(9) Current command status
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EDIT mode:

(M

E= 3Y-XIAOHEZ .NC
ES KONTUR11.NC

Eo-6

~ Eoeee1
E0100000.NC
Eo1111
Eo01234.NC
Eo1881.NC
E=019(COUNTAR)

Eoze

Eo021(co16)

EENC_STABILITY_TEST_M3@.NC

Figure 5.8.3

2
263
362
967
366

349

(1) File list: displays folders and program files

Size

KB
B
B

KB
B

KB

Date
2020/03/31 18:46

2019/10/23 15:49
2019/09/26 14:14
2021/01/19 88:
2020/106/16 13:03
2020/06/18 18:12
2019/09/30 @9:
2020/06/05 17:30
2012/01/09 08:02
2019/09/30 @9:39
2020/10/16 13:03
2020/10/16 13:03
2020/10/16 13:03

(2) File information: displays the size and modification date and time

of the file or folder

hGGGQOGS4X-49.47V11.7864

GeX-47.4469Y2.85

G1Z3.8
X-49.0528Z3.7917F5000.
X-49.8803Y2.8527Z3.7874
X-49.92306Y2.85342Z3.7872
X-50.4133Y2.86582Z3.7847
X-50.9335Y2.8974Z3.782
X-51.3004Y2.9347Z3.7801
X-51.6507Y2.9835Z3.77383
X-52.1887Y3.0691Z3.7759
X-52.7212¥3.228473,7726
X-53.3148Y3.437423.7693
X-53.8756Y3.6906Z3.7662
X-54.4139Y3.9913Z3.763
X-54.9246Y4.3369Z3.7598
X-55.3823Y4.7079Z3.7568

Figure 5.8.4

(1) File content: displays the content of the program file
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MDI mode

(3)

G@GI9GA0GA9G1T ABS
G54X0. Yo, X 4829.346
GO1X100YOF 10000
Y100. Y -2786.635
Xe. z 8261.404
Ye.
M3e

RESIDUAL

X 0.000

Y ©.000

z 0.000
Moo Gee Gl7 G9@ G23 G94 G21 GA@ GA9 GS@ G983 G50 G6 (4)
G54
F 100 S 1000 D@ H T te

Figure 5.8.5

(1) MDI program
(2) Information of cutting feedrate, spindle speed, and compensation number
(3) Coordinate information: absolute / residual coordinates

(4) Status of currently executed commands
m  Offset (OFS) group

Coordinate information:

R I R B

OFFSET G54 MECH REL

X X  482.336|X 5311.682 X  5311.682

Y 0.000 Y -108.297|v -28%4.932 Y -2894.932@
@ y4 0.000 Z ©.000|z 8261.404 Z  B8261.404

G55 G56 ABS

X 0.000 X 9.000|X  4829.346

Y 9.000 Y 0.000|Y -2786.635

Z 0.000 7 0.000|z 826l1.404

Figure 5.8.6

(1) Workpiece coordinate setting: offset coordinates, G54 - G59 coordinate system

(2) Coordinate information display: machine / relative / absolute coordinates
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Tool information:

u Length Radius Len wear Rad wear
1 -283.400 o 9.000 0.000 2]
2 | ©o.e00 0.000 9.000 0.000 %)
3 | -141.900 0.000 0.000 ©.000 %)
4 : 9.000 0.000 9.000 9.000 %)
5 | e.e00 0.006 0.000 ©.000 %] I (3)
6 ! o.oc0 0.0600 9.000 0.000
7 1 e.eee 0.000 9,000 0.000 2]
8 | o©.000 0.060 9.000 0.000 o)
9 | e.eee 0.000 9.000 0.000 %]
10, ©.000 0.0006 9.000 0.000 2]
11 : 9,000 0.000 9.000 0.000 %)
12 '  e.eee 0.000 0.000 ©.000 %)
13 | o.000 0.000 9.000 9.000 %)
I o.e00 o 0.000 2]
| ©.000 . 8.000 2}

Figure 5.8.7

(1) Compensation number (H/ D)

(2) Input field for compensation data

(3) Compensation information: tool length, tool radius, length compensation,
and radius compensation

(4) Auxiliary display: actual position of the current Z axis machine coordinate

B Diagnosis (DGN) Group

Servo Tuning:

. POS 1 :
P Load Inertia Ratio
p2-ee Position Loop P gain 125 125 POS 2
P2-22 Position Feedforward ] -] Rigidity
p2-04 Speed Loop P gain 502 52
pz-e6 Speed Loop I gain 80 e BW 100 Hz
p2-25 O5C. Reject filter 28 20
p2-26 External Moise Reject ] -] JL/Am
p2-49 Speed D Filter and J Suppression|[eF]:8ee || [eF] :80@
pz-47 Auto Resonance Suppression Sel ° -] Acc. Time 200 ns
p2-23  Notch filter Freq(1) 262 262 ) (5)
pz-24 MNotch filter Gain(1) 5 5 S Time s
p2-43 Notch filter Freq(2) 562 562
p2-44 Notch filter Gain(2) 22 22 Speed o
pz-45 Notch filter Freq(3) 1125 1125 Interval m
p2-46 Notch filter Gain(3) 3 3
(2) 3)
Figure 5.8.8

(1) Servo parameter: numbers and names of servo parameters

(2) Results after gain tuning: displays the calculation results of auto tuning
(3) System settings: displays the current servo settings

(4) Position setting: Position 1 / Position 2

(5) Tuning conditions

5-8
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MLC Operation / Edit:

NC300A-MI PLC (Standard)
Powering on status
M1
i (ML
M1 pt:2) D1386 986386712
_‘/J_( A |—| ] |n:|.aza o
M1

4{ /]\ } { M2 )
Flickering every @.5s

Panel functions

Figure 5.8.9

(1) MLC program

(2) Input field for command name

H  Alarm (ALM) Group

n 1 | B@2®  EMERGENCY STOP 2021/04/26 15:40:37

()

Figure 5.8.10

(1) Alarm message
(2) Sequence of alarm occurrence
(3) Alarm code

5
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B Graph (GRA) Group

()

Figure 5.8.11

(1) Path diagram: displays the program path

(2) Coordinate information: machine / absolute coordinates



Position (POS) Group

POS group displays the axes positions, which are represented in absolute, relative,

and machine coordinates.

6.1 ADbSOlUte COOrdiNAtES <+ rrrrrmrarr i e s 6-3
6.2 Relative coordinates -+« rorrrrmrmri i s 6-3
6.3 Machine coordinates -« o rrrmrmri i s 6-3
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POS group displays the axes positions, which are represented in absolute, relative, and machine
coordinates. It can display the coordinates of up to three linear axes and one rotation axis

according to the axis setting.

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold function

names (such as CLR ALL) mean the function keys of F1 - F6.

ABSOLUTE REL
X 1261.166
aX 1261.166 v 58.966
z 91.136

o L2Y 58.966
(4) = MECH

— s X 1261.166
Z 91.136Y 61.166
z 91.136

Spindle 1006 Feedrate 100 Spind load @

(5) IAct. spind @ Act. feed © Dwell time @

Spindle T @ STDBYT 1

(1) Name of current program (6) Current system mode

(2) Currently executed program line (7) Alarm display

(3) Current group function (8) Rapid traverse override

(4) Current coordinates (9) Feedrate override

(5) Machining information: (10) Spindle override
Spindle speed: command value (11) System status

Cutting feedrate: command value
Spindle load rate: %

Actual speed: rpm

Actual feedrate: mm/min

Dwell time: G-code dwell time
Command tool number: tool number
specified in G-code

Spindle tool number: number of the
tool on the spindle

Standby tool number: system standby

tool number
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6.1 Absolute coordinates

Absolute coordinates refer to the program origin of G-code, which you can use to check whether
the movement specified in a program block is identical to the actual movement. The operation

steps are as follows.

(1) Press to display the POS group screen and the available functions include absolute
coordinates (ABS), relative coordinates (REL), and machine coordinates (MECH).

(2) Press ABS to enter the absolute coordinate screen.

6.2 Relative coordinates

Relative coordinates indicate the moving distance from the origin. The operation steps are as

follows.

(1) Press to display the POS group screen and the available functions include absolute
coordinates (ABS), relative coordinates (REL), and machine coordinates (MECH).
(2) Press REL to enter the relative coordinate screen.
(3) The functions available in the 2" layer function bar include:
CLR ALL: clears the relative coordinate values of all axes.
CLR X: clears the relative coordinate value of X axis.
CLRYY: clears the relative coordinate value of Y axis.
CLR Z: clears the relative coordinate value of Z axis.
CLR A: clears the relative coordinate value of A axis.
CLR B: clears the relative coordinate value of B axis.

CLR C (next page): clears the relative coordinate value of C axis.

Note: the clear functions for the axes X, Y, Z, A, B, and C are available only when you connect the axes.

6.3 Machine coordinates

Machine coordinates are defined according to the mechanism. The coordinate data is neither
removable nor changeable due to the selected workpiece coordinate system. The operation

steps are as follows.

(1) Press to display the POS group screen and the available functions include absolute
coordinates (ABS), relative coordinates (REL), and machine coordinates (MECH).

(2) Press MECH to enter the machine coordinate screen.
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Program (PRG) group

The PRG group provides functions of file management and program editing for G-code

and macro files. In addition, some functions are dedicated to particular system modes.

7.1 ENEIMEE SEHNQG -+« ccrrrrerrreeeeantiitit ittt 7-3
7.2 Create anew file (NEW F) - cevererrmmimiaiiiiiiii i 7-8
7.3 COPY fileS (COPY F)«erereesntmmiiaaiiiiiiiaiiiiii i 7-9
74 Paste files (PASTE):«-«wrtersrrrrreriitiiiaiiiiii i 7-9
7.5 Delete files and directories (DEL) +««««« -  trrrreermimiiiiniiiiiiani e 7-9
7.6  Select/ cancel selection of multiple files (ALL SEL TOGL / CANCEL)-------- 7-10
7.7  Rename files (RENAME) -+« xettertmmmiiaiiiiiiiaiiii e 7-12
7.8 Create directories (FOLDER) ««++-++xvrrreerimimmriiniiiiiianiii e, 7-13
7.9 Search for files (FIND F) - xxrereerimmmiiaiiiiiiiia i 7-14
7.10  File Merging (MERGE) -+ +«xvvrtesittiiiiaiiiiiiiie i, 7-14
711 SEqUENCING (SORT) «-rvrreesrrrtttariitiiit ettt 7-15
7.12  Convert DXF files (Transform) «««« -« xvveeerimmiiiniiiiiieii 7-16
713 Macro files (MACRO) ««rresrrrrrtaniiiiiiia i 7-17
7.14  Save macros in the bottom layer (INT MRO) - «+++-xvvvrrermiimiiianiiiiiae, 7-17
7.15  File @diting (File @dit) «««+- - «xrerrermimmiiiaiiiiii i 7-17

7.15.1 Line S€arch (LABLE) ««+«++ s turrteeiiiiiiiaiiiiiiiie i 7-19

7.15.2  String s€arch (STRING) -+« vvrreersiriiiaiiiiiii i 7-19

7.15.3 Edit a section of program (B START / B END):«-vevvvevieieiiiiinnnnn, 7-21

7.15.4 Delete lines and SECHONS (DEL):+++++xvrrerrrrrrmeaniiiiiianiiiii 7-22

7.15.5 Copy lines and sections and paste (COPY and PASTE)---+--+e-vveneeen 7-22

7156 UNO (UNDO):+ereemtmreteaniiiiiiea it 7-22
7.16  Program function in Other MOGES:«+«««««+  srrrrreriiiiiianiiiii e, 7-23
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You can manage and edit G-code and macro files with PRG group functions. File manage
includes three layers: (1) CF (CF card), INTER (internal memory), USB (USB disk), and
NETWORK; (2) folders and G-code files; (3) G-code files.

Some dedicated functions are available in particular system modes. For example, you can use
the function of break line search in AUTO mode or you can enter and execute a program in MDI

mode.

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) mean the function keys of F1 - F6.

D Size Date Time

_|INTER

_|use
1_] NETWORK

(1) Name of current program

(2) Currently executed program line
(3) Current group function
(4) Disk options

(5) Current system mode

Set the system to EDIT mode and press on machine operation panel A to display the PRG

screen. In the File manage screen, you can press E[ and E[ or |PAGE UP| and |PAGE DN| to
move the cursor, press ENTER to enter the second or third layer, and then select a G-code file.

After selecting the G-code file, press ENTER| to open the file and enter the edit screen. Press

EI and (scroll the screen up or down by 1 line), and |PAGE UP| and |PAGE DN| (scroll the
screen up or down by 20 lines) to display the file content.

Note: the suggested specifications for the USB disk is as follows.

USB disk specification
Disk format FAT32
Disk capacity As required

Milling Machine Operation and Maintenance Manual
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7.1 Ethernet setting

You can use Ethernet to connect the system to the PC to enable remote communication. You
can use the CNCNetwork software to manage the online files of multiple NC controllers with one
PC, enabling data sharing and file management with the PC, and transmission-along-with-
machining (DNC).

Set the communication protocol between the NC system and PC before using the network

connection function. Refer to section 12.7.1 for the setting method. The following gives simple

instructions.

Set the protocol of the NC system by going to PAR > ETH.

e emmeane T e |
TTT

10030 Host name
10631 IP address
18832 Subnet mask
10033 Default gateway
10034 Metwork function
= Network function switch (0: off; 1: on)

» Remote PC IP restriction (0: specified; 1: domain)

18835 DHCP switch (0: off; 1: on)
108326 Remote PC IP address 1

10837 Remote PC IP address 2

10038 Remote PC IP address 3

10039 Remote PC IP address 4

10848 Remote PC IP address 5

10841 Shared remote directory IP address
10855 FTP setting

P 192.168. 1. 7
P 255.255.255. @
P 192.168. 1. 1
P

0 e W

]
192.168. 1
192.168. 1
e. 0. O.
e. o. o0
2. o. o
2

[-BE-RE-RET R ]

Figure 7.1.1

Network setting parameter

Number Name Setting range or format
Character length: 1 -8
10030 Host .
ostname Actual setting: 1 - 8 characters

Character length: xxx xxx xxx xxx

1003t P address Actual setting: 192.168.0.2
Character length: xxx xxx xxx xxx

10032 Subnet mask Actual setting: 255.255.255.0
Character length: xxx. xxx xxx xxx

10033 Default gateway Actual setting: 0.0.0.0

10034 Network function switch Character '6"9”‘: 0-1

Actual setting: 1
10035 DHCP switch Character Iength: 0-1
Actual setting: 0

Character length: xxx xxx xxx xxx

10036 Remote PC [P address 1 Actual setting: 192.168.0.1

10037 Remote PC IP address 2 Character length: x>xx.xxx xxx xxx

Actual setting: 0.0.0.0

Character length: xxx xxx xxx xxx

1 R te PC IP

0038 emote PC IP address 3 Actual setting: 0.0.0.0
10039 Remote PC IP address 4 Character length: xxx.xxx xxx.xxx

Actual setting: 0.0.0.0
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Network setting parameter

Number Name Setting range or format
Character length: xxx xxx xxx xxx
10040 Remote PC IP address 5 Actual setting: 0.0.0.0
Shared remote directory IP Character length: 0 - 5
10041 )
address Actual setting: 0

Set the protocol of PC by setting Internet Protocol (TCP/IP) Properties on the PC operating

system (as shown in Figure 7.1.2) or going to CNCNetwork > Options.

Network setting on PC:

Internet Protocal version 4 (TCP/IPvd) Properties >
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(") Obtain an IP address automatically
(@) Use the following IF address:

IP address: |192.168 . 0 . 1
Subnet mask: | 255 .255 .255 . 0 |
Default gateway: | . . . |

Obtain DNS server address automatically

{®) Use the following DNS server addresses:

Preferred DMS server: | . . . |

Alternate DMNS server: | . . . |

........ Advanced...

Concel

Figure 7.1.2

Steps:

(1) Select the check box for Use the following IP address and enter the following in
sequence:
IP address: 192 .168 .0 .1
Subnet mask: 255 . 255 .255. 0

(2) Click OK to finish the setting.
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Network settings with CNCNetwork:

CMCMetwork

File Management File Sharing DNC ~ Options  About

Default path (remote)

e | Browse...
Network Settings Language
i |EngI'Lsh v|
P Address Enable DHCP
Font
10.144.10.3 w
Subrrask Tahoma ~
|255.255.254.0 | Sze AaYyZz
Geteway
[10.144.11.254 \
Apply
CNC Hosts
Search CHC
Advanced setting
File encryption
Figure 7.1.3

Steps:

(1) Execute CNCNetwork software and go to the Options tab.
(2) Click Search CNC to connect to the CNC with the above settings.
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DNC operation:

Execute CNCNetwork, open the file to be shared in the File Sharing screen, and then you can
execute the G-code file while it is being processed (DNC operation) using Ethernet.

No additional disk space is required for file storage as only the path of the shared files is
recorded. The connection steps are as follows.

(1) Use Ethernet communication to set the Internet connection between PC and NC.

(2) Execute CNCNetwork.

(3) Click the DNC tab.

CMCNetwork - x
File Management File Sharing Options  About

Please select a host File Name Total lines Current lines
TTT\192.168.0.7 ~ | N:\FACEB.NC 1023824 51

51 Z-1

6.551 F2000. X-20.98
Y20.736 Z-16.699X-20.965
Y20.763 Z-16.846X-20.044 ¥
20.799 Z-16.989X-20.918 Y2
0.845 Z-17.129X-20.886 Y20
809 Z-17.265X-20.85 ¥20.9
62 2-17.396X-20.809 ¥21.0
34 Z-17.521%-20.763 Y21.11
3Z7-17.639%-20.713 ¥21.199
7-17.75X-20.659 ¥21.293
Z-17.854%-20.601 ¥21.3903 7
-17.949%-20.54 ¥21.490 7-1
B.035X-20.476 ¥21.61 Z-18
112%-20.409 ¥21.726 Z-18
178%-20.34 ¥21.846 7-18.2
35X-20.269 Y21.969 7-18.2
B2X-20.196 Y¥22.095 7-18.31
TX-20.122 Y¥22.222 7-18.342
X-20.048 Y¥22.351 Z-18.355
X-19.973 Y22.481 Z-18.357X
-19.898 Y22.61 Z-18.349X-1
9.857 Y22.681 Z2-18.341X-1
9.771 Y22.831 Z-18.327X%-19
.33 Y22.896 Z-18.322X-19.
723 Y22.914 Z-18.32%-19.67
9 Y22.991 Z-18.315X-19.64
8 Y23.043 £-18.312X%-19.589
Y¥23.146 Z-18.307X-19.563
Y¥23.191 Z-18.305%-19.544 Y

Figure 7.1.4

(4) Set the system to EDIT mode and go to File manage > NETWORK.

R (= PO (Y (N

DE Size Date Time

_Juse

_|NETHORK

Figure 7.1.5

(5) The screen displays the shared files. Select and open the G-code file that has been set to

be shared.
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(6) Set the system to AUTO mode, press CYCLE START, and the system executes the G-code
file by DNC operation. The execution method is the same as that for general files.

(7) During DNC operation, file information is displayed in the DNC screen of CNCNetwork.
The information includes name of the connecting system, name of the file executed by
DNC, total number of lines, number of line being executed, and file content (the content is
scrolled down along with the execution progress, as shown in Figure 7.1.6).

CNCNetwork _ %

File Management File Sharing DMC  Options About

Please select a host File Name Total lines Current lines

TTT\102.168.0.7 v| N:\FACES.NC 1023824 6

¥20.736 Z-16.609X-20.965
Y20.763 Z-16.840X-20.944 Y
20.799 Z-16.989X-20.918 Y2
0.845 Z-17.129X-20.886 Y20
-899 7-17.265X-20.85 Y20.9
62 Z-17.396X-20.809 ¥21.0
34 Z-17.521X-20.763 Y21.11
3 Z-17.639%-20.713 Y21.199
Z-17.75%-20.659 ¥21.293
Z-17.854X-20.601 Y21.393 7
-17.949X-20.54 ¥21.499 Z-1
8.035X-20.476 Y21.61 Z-18
L112X-20.400 ¥21.726 Z-18
.178X-20.34 ¥21.846 7-18.2
35X-20.269 ¥21.969 7-18.2
B82X-20.196 Y22.095 Z-18.31
7X-20.122 ¥22.222 7-18.342
X-20.048 Y22.351 Z-18.355
X-19.973 ¥22.481 7-18.357X
-19.898 Y22.61 7-18.349%-1
9.857 ¥22.681 Z-18.341X%-1
9.771 ¥22.831 Z-18.327%-19
733 ¥22.896 Z-18.322X-19.
723 ¥22.914 7-18.32X-19.67
9 ¥22.991 7-18.315X-19.64
B Y¥23.043 £-18.312%-19.589
Y23.146 Z-18.307X-19.563
¥23.191 Z-18.305X-19.544 Y

Figure 7.1.6
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7.2 Create a new file (NEW F)

In EDIT mode, you can use this function to create a new G-code file from the controller

interface. The operation steps are as follows.

@)
@)
®3)

Set the system to EDIT mode.
Press to switch to the PRG screen.
In the File manage screen, press 4] and ¥ or IPAGE UP| and |PAGE DN to move the

cursor to the destination of the disk for file creation (for example, the 2" or 3 layer of CF or
USB directory).

(4)
®)
(6)

file is created.

Note:

Press P to display the function bar on the next page.
Press NEW F and a dialog box appears for you to enter the file name.
Enter alphanumeric characters (no symbols) in the dialog box, press ENTER, and a new

File format specifications

Format of machining file
name (G-code)

No restrictions on the format of main program names (names of
each file should be unique in the same directory)

O + 0001 to 8999 (for subprogram call)

Format of macro file name
(O macro)

O + 9000 - 9999

Remarks in file name

Suffix -’ and alphanumeric characters in sequence to the file name

Valid format of file extension

.NC .ANC .CNC .PIM .TAP .PTP .UOO .DEMO

Format of M macro file name

M + 10000 - 29999

Format of G macro file name

G + 30000 - 49999

Maximum allowable character
length of file name

31

Storage location

2" or 34 management layer

Invalid symbols in file name

*\]<>2"

1. Names of each file should be unique in the same directory. For example, 00001 and O1 are regarded

as the same.

2. The File manage screen only displays general machining files. Macro files can be displayed by setting

the parameter Pr50 Macro file display.

3. Multiple dots can be used in the file name of a G-code file whereas the last one should come with a

valid format of file extension, such as “1.1.1.1.NC”.
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7.3 Copy files (COPY F)

You can use this function to copy the existing files from all disk drives.

The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, press @ and M or |PAGE UP| and |PAGE DN| to move the
cursor to the destination of the disk for file copying (for example, the 2™ or 3 layer of CF or
USB directory).

(4) Move the cursor to the file to be copied.

(5) Press COPY F and then PASTE to validate the execution.

7.4 Paste files (PASTE)

As described in Section 7.3, you should use this function together with the copy function to
complete file copying. It is one of the functions of File manage in PRG group. The operation
steps follow the descriptions in Section 7.3.

1) Press [l and W or IPAGE UP| and |PAGE DN to move the cursor to the location of the disk,
directory, or layer for pasting the file.

(2) Enter the directory, press PASTE, and a dialog box appears for you to enter the file name.
Enter a new file name or use the original one, and press to complete the execution
of file copying and pasting.

Note:

1. The specification of file naming for this function is the same as that of the file creation function. That is,
file names of each file should be unique.

2. If you do not execute COPY F before using the PASTE function, an error dialog box appears to
remind you to copy a file first, and thus the paste execution is invalid.

3. Follow the same operation steps to copy the files from the USB disk to the CF card.

7.5 Delete files and directories (DEL)

You can use this function to delete the G-code files and directories in the second layer of File
manage.

The operation steps are as follows.

(1) Setthe system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, press & and W or IPAGE UP| and PAGE DN|to move the
cursor, and press [ENTER| to enter the 2™ or 3 layer of the disk.

(4) Move the cursor to the directory or file to be deleted.
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(5) Press DEL and a dialog box appears for you to confirm the execution. Enter “Y” and press
ENTER to delete the file or directory.

Note: the file or directory cannot be recovered once deleted.

7.6 Select / cancel selection of multiple files (ALL SEL TOGL /
CANCEL)

In addition to copying or deleting a single file, you can use SET TOGL / CANCEL to select or

cancel the selection of multiple files for copying, pasting, or deleting the files.

The operation steps for copying and pasting multiple files are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Enter the directory where you want to select the files.

(4) In the File manage screen, press 4] and ¥ or IPAGE UP| and PAGE DN|to move the
cursor to the file to be selected. To select a file, press SEL TOGL (as shown in Figure

7.6.1). To cancel the selection, press CANCEL. To select all files, press ALL SEL TOGL.

To cancel the selection of all files, press CANCEL.

| == T

_ICF: Size Date  Time
%GS’I 2 KB 2020/03/31 18:46
% JY-XIAOHEZ .NC 263 B 2019/10/23 15:49
% KONTUR11.NC 362 B 2019/09/26 14:14
% 967 KB  2021/01/19 08:36
%m 366 B 2020/10/16 13:03
EOOOO:I. 2 KB 2020/06/18 18:12
EOIOBM.NC 349 B 2019/09/30 69:19
Eonn 333 B 2020/06/05 17:30
%01234.NC 160 B 2012/01/09 08:02
EOISBl.NC 514 B 2019/09/30 09:39
% 720 B 2020/10/16 13:03
%020 68 B 2020/10/16 13:03
Eo21(co16) 157 B 2020/10/16 13:03

I |

_ | copvr | Paste | DEL |SELTOGLp SE oo Fieanas o]

Figure 7.6.1

(5) After completing the selection, press COPY F.
(6) Go to another directory and press PASTE to paste the selected files, as shown in Figure
7.6.2.
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[ [ v R [

Size

|_|cF:\copY-2

ES @836ZMC13XZ_1.NC
E e836zMC13XZ_2.NC
E ee36ZMC13XZ_3.NC

E0419-1.NC

Figure 7.6.2

2 KB
14 KB
25 KB

134 B

The operation steps for deleting multiple files are as follows.

1)
)
©)
(4)

®)

Set the system to EDIT mode.
Press to switch to the PRG screen.

Enter the directory where you desire to select the files.

Date Time
2021/04/26 15:57
2021/04/26 15:57
2021/04/26 15:57
2021/04/26 15:57

In the File manage screen, press 4] and ¥ or IPAGE UP| and |PAGE DN to move the

cursor to the file to be selected. To select a file, press SEL TOGL. To cancel the selection,

press CANCEL.

After selecting multiple files, press DEL, and a dialog box appears for you to confirm the

execution (as shown in Figure 7.6.3). Enter “Y” and press ENTER to delete.

_|cF:\coPY-2
Eloossziciaxz_1.nq
=[ooseznciaxz_z.nq
=leoseznc1axz_s.N(

Size
2 KB
14 KB
25 KB
134 B

Are you sure to execute ?(Y/N):

= T

Date Time
2021/04/26 15:57
2021/04/26 15:57
2021/04/26 15:57
2021/04/26 15:57

Figure 7.6.3

Note:

After copying multiple files, you should paste them to another directory. If you paste the files in the

1.

same directory, a dialog box appears to remind you to select another directory, and the execution is

invalid.

When the names of the files to be pasted are identical to those of the original files, a dialog box

appears for you to decide whether to overwrite the original files. Enter “Y” to replace the original files

with the new ones; enter “N” or press EXIT to keep the original files.
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7.7 Rename files (RENAME)

You can use this function to rename the file after creating the file. The operation steps are as
follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, press 4] and ¥ or IPAGE UP| and PAGE DN|to move the cursor
to the destination of the disk (for example, the 2m or 3 layer of CF or USB directory).

(4) Press P to display the function bar on the next page.

(5) Move the cursor to the file to be renamed, press RENAME, and a dialog box appears for
you to enter the file name.

(6) Enter a name that is not identical to the file names in the directory, and press to
complete renaming the file.

Note:

1. You can only create G-code files in the 2" and 3™ layers of File manage but not in the 15t layer.

2. The format specification of file name for file renaming is the same as that of file creation. If you enter a
name that is already used for another file in the directory when renaming, an error dialog box appears,

and the execution is invalid.
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7.8 Create directories (FOLDER)

This function is for creating a directory for G-code files in the 2" layer of File manage, which

is only available in the 2™ layer of File manage. Accordingly, the 2™ layer of File manage

can contain both directories and G-code files. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Press P to display the function bar on the next page.

(4) Inthe 2 layer of File manage, press FOLDER, and a dialog box appears for you to enter

the directory name.

o || ceemean |l o [

_|cF:

_|copy-2

=[N

Eea31

Eeals-1.
Ee419-2.NC

% @036ZMC13XZ_1.NC
% @036ZMC13XZ_2.NC

Size Date Time

2021/04/26 15:56
1 KB 2021/@83/17 17:19
2 KB 2020/19/12 17:31
14 KB 2020/19/12 17:30
B 2020/19/12 17:49
B 2020/04/21 19:42
2012/01/14 ©5:35

2012/01/14 @5:36

Ee419-3.NC
E e419-4.NC
E e419-5.NC
E e419-6.NC

E e419T.NC

4| _SORT | NEWF | FOLDER | RENAME | FINDF | MERGE (D]

B

B

B 2012/91/14 ©5:43
265 B 2012/01/14 @5:49

B 2012/91/14 06:13

B 2012/01/14 06:26

B 2012/91/14 @5:15

Figure 7.8.1

(5) After entering the directory name, press ENTER| to complete creating the directory.

By following the steps above, you can create a new directory in the 2" layer of File manage,

and create and edit G-code files in this directory (the 3™ layer).

Directory format specifications

Format of directory name

Not limited to alphanumeric characters

Maximum number of characters of
directory name

31

Storage location

2" management layer
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7.9 Search for files (FIND F)

You can use this function to quickly search for and open the target file when there are a number

of G-code files in the directory. If you know the file name, this function enables you to quickly

search for and open the file. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, press 4] and ¥ or IPAGE UP| and |PAGE DN to move the
cursor, and press to enter the 2" or 3 layer of the disk.

(4) Press P to display the function bar on the next page.

(5) Press FIND F and a dialog box appears for you to enter the file name to be searched. After

entering the file name, press ENTER| to search for and open the file.

Note:
1. You can only search for files in the same directory with this function.

2. Enter the complete file name to accurately search for and open the file.

7.10 File merging (MERGE)

You can use this function with the file copying function to merge the program content of two

different G-code files. The operation steps are as follows:

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) In the File manage screen, press @ and M or |PAGE UP| and |PAGE DN| to move the
cursor, and press to enter the 2™ or 3™ layer of the disk.

(4) Select the G-code file to be copied.

(5) Press COPY F and the content is saved to the system’s clipboard.
(6) Move the cursor to the directory which contains the file to be merged.

(7) Press P to display the function bar on the next page.

(8) Press MERGE and a dialog box appears for you to enter the name of the merged file. After

entering the name, press ENTER]| to open the file.

(9) Move the cursor to the line where you want to paste the program content, and press PASTE

to paste and merge the file programs.

(10) To save the merged file, switch to different system modes, open another file, or press

RESET,

Milling Machine Operation and Maintenance Manual
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7.11 Sequencing (SORT)

This function is for sequencing the directories or files in a directory by a specified order,

facilitating the operation of file search or management.

1)
)
®)

(4)
®)
(6)

)

(8)

Set the system to EDIT mode.
Press to switch to the PRG screen.

In the File manage screen, press @ and M or |PAGE UP| and |PAGE DN| to move the
cursor, and press ENTER| to enter the 2 or 3™ layer of the disk.

Press P to display the function bar on the next page.

Press SORT to display the function bar in the 2" layer.

Press NAME, and the directories and files are displayed by the sequence of number >
English letters (from top to bottom). Press NAME again, and they are displayed by the
sequence of English letters > number (from top to bottom).

Press SIZE to display the directories and files by the file size from small to large (from top to
bottom). Press SIZE again to display them by the file size from large to small (from top to
bottom).

Press DATE to display the directories and files by the date from most recent to earlier (from
top to bottom). Press DATE again to display them by the date from earlier to most recent

(from top to bottom).
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7.12 Convert DXF files (Transform)

You can find this function from the function bar in the File manage screen. After selecting the
DXF file, enter relevant parameter settings to convert them into an executable G-code file.
(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Press P twice to display the function bar on the third page.

(4) Press DXF to display the DXF file manage screen.

(5) Inthe File manage screen, press @ and M or |PAGE UP| and |PAGE DN| to move the
cursor, and press ENTER to select the DXF file to be converted.

(6) After selecting the DXF file, you are redirected to the screen for setting the relevant

parameters, as shown in the following figure.

T N R T

Parameter Name ABS
Feedrate X 4829.347
G17 - G19 17
T - = Y -2786.634
Z pos. 20.000 | Z 8261.400
StartPosSet ]
MECH
X 5311.683
Y -2894.931
z 8261.400

Figure 7.12.1

(7) After finishing setting the parameters, press Transform, a dialog box appears for you to
enter the new file name.

(8) After entering the file name, press to convert the DXF file into a G-code file, and
the G-code file is stored in the CF directory.

(9) Then, you can execute the G-code file in AUTO mode.



Milling Machine Operation and Maintenance Manual Program (PRG) Group

7.13 Macro files (MACRO)

In response to the application requirements, this is a dedicated function of managing the macro
files for the equipment. Upon accessing the security authorization, you can use all the editing
functions described in Section 7.14. Otherwise, you can only browse the existing macro files

rather than open and edit them. Contact the local distributor for authorization settings.

7.14 Save macros in the bottom layer (INT MRO)

In response to the application requirements, this function allows you to copy the macro
programs in the internal memory or CF card to the bottom layer of the system, speeding up the

file access.

Note:
(1) Pr50 Display O macro file must be set to 0.
(2) The number of macro program files must be no more than 50.

(3) Example: Z-axis tool calibration with tool setter.

7.15 File editing (File edit)

You can use this function to modify or delete the content of the G-code files. After you open the

file in the File manage screen, the system switches to the File edit screen. Move the cursor to

any position in the program and use the alphabetic, numeric, and editing keys on machine

operation panel A to edit the program. To save the file after editing the program, switch to

different system modes, press , or open another file. The operation steps for entering

the File edit screen are as follows.

(1) Setthe system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Press @ and M or |PAGE UP| and |PAGE DN| to move the cursor, and press to
enter the 2n or 3 layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit

screen.

(5) Press m Iﬂ (€=, and =] to move the cursor to any position in the program.
(6) Edit the content by pressing the alphabetic, numeric, and editing keys on machine operation

panel A.

7-17



Program (PRG) Group

Milling Machine Operation and Maintenance Manual

(7) To save the file after editing, switch to different system modes, open another file, or press

RESET,

Specifications for editing

Maximum number of characters of a single line | 255
Supported mode EDIT mode
Allowable file size Below 3 MB

Note:

1. When using the File manage or File edit function, you have to set the system to EDIT mode to display

the corresponding function bar. Otherwise, the PRG screen is only for viewing the currently opened

program file and displays the coordinate information.

2. You can insert “()” (parentheses) at the end of each program block in the G-code file for making

notes. Do not insert parentheses in the beginning of the program block, or the block may be taken as

a note and be skipped.
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7.15.1 Line search (LABLE)

This function is for searching the specific line of program in the G-code file. The operation steps
are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Press @ and M or |PAGE UP| and |PAGE DN to move the cursor, and press [ENTER| to
enter the 2M or 3 layer of the disk.

(4) Select the G-code file to be edited, and press ENTER to open the file and enter the edit

screen.

(5) Press P to display the function bar on the next page.

(6) Press LABEL and a dialog box appears for you to enter the line number (by pressing the
numeric keys 0 - 9).

(7) After entering the line number, press , and the cursor jumps to the specified line,

completing the action.

Requirements for line search

Maximum number of characters of searching string | 62

Format of searching string Specify the program line number

7.15.2 String search (STRING)

The line search function is only for searching the specific line while you can use this function to

search for specific strings. The accuracy of the searching result depends on how precise the

input string is. The string search function contains the function of string replacing. You can

determine whether to replace a string when searching for a string, which enables you to directly

replace the string on the panel screen. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

@) Press [l and W or IPAGE UP| and PAGE DN|to move the cursor, and press to
enter the 2" or 3 layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit

screen.

(5) Press P to display the function bar on the next page.
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(6) Press STRING and a dialog box appears for you to enter the string to be searched, as

shown in the following figure.

’h0G90G54X-49.47Y11.7864

GOX-47.4469Y2.85
G1lz3.8
X-49.0528Z3,7917F5000.
X-49,.8803Y2.8527Z 274
X-49.9306Y2.8534Z
X-50.4133Y2.8658Z

X-50.9335Y2.89742Z: . . PR -
X-51.3004Y2.93472Z Fmfiag Sifiads @-
X-51.6507Y2.9835Z

X-52.1087Y3.0691Z
X-52.7212Y3.22847Z:

X-53.3148Y3.4374Z3.7693
X-53.8756Y3.6906Z3.7662
X-54.4139Y3.9913Z3.763

X-54.9246Y4.,3369Z3.7598
X-55.3823Y4,7079Z3.7568

Figure 7.15.2.1

(7) After entering the string to be searched and the string to be replaced, press to search
the string.

(8) After that, the searched string is highlighted. At the same time, “NEXT”, “PREV”,
“REPLACE”, and “Replace all” are displayed on the function bar.

(9) Press NEXT to search for the next match or press PREV to search for the previous match.

(10) Press REPLACE when you want to replace one single string. You can press Replace all

to batch replace the matches with the new string.
(11)Press 4 to exit the string search function and go back to the function bar of File edit.

(12) After replacing the string, ensure to save the results (by switching to different system
modes, opening another file, or pressing RESET])).

Requirements for string replacing

Modes that allow the string replacement function EDIT mode

Allowable file size for editing and replacing Below 3 MB
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7.15.3 Edit a section of program (B START / B END)

To edit a section of a program, you can use the B START / B END functions to specify the start

and end of the content to be edited. Then, you can delete, copy, and paste the selected

program content as required, which simplifies the editing process The operation steps are as

follows.

(1) Set the system to EDIT mode.
(2) Press to switch to the PRG screen.

(3) Press @ and M or |PAGE UP| and |PAGE DN to move the cursor, and press to

enter the 2M or 3 layer of the disk.

(4) Select the G-code file to be edited, and press ENTER| to open the file and enter the edit

screen.

(5) Press @ , [«=] and =] to move the cursor to the start of the section to be edited and

press B START.

(6) Move the cursor to the end of the section to be edited and press B END. See the following

figure for the selected section.

oo [ ewememaawe [ w [ T

GOG98G54X-49.47Y11.7864
GOX-47.4469Y2.85

. 7917F5000.
.8527Z3.

.853473.

.8658Z3.

.8974Z3.

.934773.7801
.983573.7783
.069173.7759
X-52.7212Y3.
X-53.3148Y3.
X-53.8756Y3.
X-54.4139Y3,
X-54.9246Y4.
X-55.3823Y4.

22847Z3.7726
43747Z3.7693
6906Z3.7662
9913Z3.763

3369Z3.7598
7079Z3.7568

Figure 7.15.3.1

(7) Follow Steps (5) - (6) then press DEL, and you can delete the selected content.

(8) Follow Steps (5) - (6) then press COPY to copy the selected content. Move the cursor to

where you wish to paste the copied content and press PASTE to insert the content.
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7.15.4 Delete lines and sections (DEL)

You can use this function to delete a single line of program where the cursor is located. And you

can use this function with B START and B END to delete a whole section of the program. The

operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Press 4] and ¥ or IPAGE UP| and PAGE DN|to move the cursor, and press to
enter the 2" or 3 layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit

screen.

(5) Move the cursor to the line to be deleted and press DEL to delete the line of program.

(6) Follow Step (7) in Section 7.15.3 to delete a whole section of a program.

7.15.5 Copy lines and sections and paste (COPY and PASTE)

Move the cursor to the specified line and press COPY, which takes effect when used with

the PASTE function. You can use this function to copy a single line or a section of the

program content. The operation steps are as follows.

(1) Set the system to EDIT mode.

(2) Press to switch to the PRG screen.

(3) Press @ and M or |PAGE UP| and |PAGE DN| to move the cursor, and press to
enter the 2" or 3 layer of the disk.

(4) Select the G-code file to be edited, and press to open the file and enter the edit

screen.

(5) Move the cursor to the line of program to be copied and press COPY.
(6) Move the cursor to the position to paste the copied content, and press PASTE to paste
the line of program to that position.

(7) Follow Step (8) in Section 7.15.3 to copy a whole section of a program.

7.15.6 Undo (UNDO)

During program editing, use this function to undo the previous edit. You can repeatedly use

this function for undoing up to 7 previous steps. The operation steps are as follows.

(1) Set the system to EDIT mode.

) Press [l and ¥ or IPAGE UP| and |PAGE DN|to move the cursor, and press to
enter the 2" or 3 layer of the disk.

(3) Select the G-code file to be edited, and press to open the file and enter the edit

screen.

(4) After editing the program, press UNDO to undo the previous edit one time.
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7.16 Program function in other modes

AUTO mode:

The PRG screen displays the content of the opened G-code file. In the screen, you can view

the status information about the opened or executed file and the block being executed. The

PRG screen in AUTO mode displays information about the program and the coordinates of

motion trajectory during program execution. The operation steps are as follows.

(1) In AUTO mode, press to display the program execution screen. Refer to the following

figure.

’GOGSOGS4X-49.47Y11.7864

GOX-47.4469Y2.85

G1Z3.
X-49.
X-49.
X-49.
X-58.
X-58.
X-51.
X-51.
X-52.
X-52.
X-53.
X-53.
X-54.
X-54.
X-55.

8

85282Z3.
8803Y2.
9306Y2.
4133Y2.
9335Y2.
3004Y2.
6507Y2.
1087Y3.
7212Y3.
3148Y3.
8756Y3.
4139Y3.
9246Y4.
3823Y4.

7917F5000.

85272Z3.7874
85342Z3.7872
8658273.7847
89742Z3.782

9347Z3.7801
9835Z3.7783
©691Z3.7759
22842Z3.7726
4374Z3.7693
69062Z3.7662
99132Z3.763

3369Z3.7598
7079Z3.7568

Figure 7.16.1

7-23



Program (PRG) Group Milling Machine Operation and Maintenance Manual

(2) Continued from Step (1), press again, and the screen displays the information of both
program content and coordinates, as shown in the following figure.

G@X-47.4469Y2.85

G1Z3.8

X-49.0528Z3.7917F5000. Te teo

X-49,8803Y2.852723.7874 Cyc 80:00: 00
(4) X-49.9306Y2.853423.7872 Nee Gee G17 GI@

X-50@.4133Y2.865823.7347 G232 G94 G21 GAB

X-5@.9335Y2.897423.782 GI9 G30 G982 G5O

X-51.3004Y2.934723.7301 G64 G69 G15 G54 (8)

X-51.6507Y2.9835Z3.7783 <\
(5) | MECH ABS RESIDUAL G54

1 x 5311.683 X 4829.347 X 9.000 X 482,336
Y  -2894.931 Y  -2786.634 Y 9.000 Y -108.297
z 8261.400 Z 8261.400 Z 0.000 Z 2.000

Figure 7.16.2

(1) Name of current program (7) F.act: actual feedrate
(2) Currently executed S.act: actual spindle speed

program line D: tool radius compensation number
(3) Current group function H: tool length compensation number
(4) Currently executed T: tool number

program content F: feedrate
(5) Coordinate information S: spindle speed

during program execution t: dwell time
(6) Current system mode CYC: cycle time

(8) Current command status

(9) Current override settings
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AUTO mode also includes the START (break line search) function. When the program execution
is interrupted, the system records the line number where it is interrupted (break line). You can

go to the PRG screen in AUTO mode to enable the break line search function.

When the system searches the break line, the cursor quickly moves to the line/label number you
searched for and the system quickly computes and executes the program before the specified
block to ensure the machining status is ready (including the spindle speed, feedrate, M code,

and coordinates) when the execution resumes, as shown in the following figure.

’GOGSOGS4X-49.47Y11.7864

GOX-47.4469Y2.85

G1lz3.8
X-49.0528Z3,7917F5000.
X-49,.8803Y2.8527Z3.7874
X-49.9306Y2.8534Z3,.7872
X-50.4133Y2.865873.7847
X-50.9335Y2.897423.782
X-51.3004Y2.93472Z3.7801
X-51.65607Y2.9835Z3.7783

MECH ABS Moe Gee G17 G9@ G23 G94
X 5311.683 X 4829,347 | G4@ G49 G8@ GI8 G5e Ged

Y -2894.930 v -2786.633 | o1> G54

z 8261.399 Z 8261.399 | Break Line Num 124
Search Line Num/Label 124

Figure 7.16.3

The operation steps are as follows.

(1) In AUTO mode, press to enter the program execution screen.

(2) Press START to display the corresponding screen.

(3) Refer to the information of break line number, enter the line or label number of the program

to be searched, and then press to complete the setting.

(4) Press RUN, and the system executes the program until reaching the specified line or label

of the program.

(5) The controller executes and records the execution status of the program blocks prior to the
specified line. Then the controller stops at the break line for execution.

(6) Press CYCLE START to execute the program.

Note:

1. When finding the target block, the system stops and remains unexecuted. Press CYCLE START to
resume executing the program.

2. Supported formats for searching: line number and label (N number) of the program.

3. During program execution or the break line search function is used, any request for break line search

will be ignored as the system regards it is in execution.
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When the G-code program is executed, you can use the SF set function to change the cutting
feedrate (F command) and spindle speed (S command) specified in the G-code program, as
shown in Figure 7.16.4. Enter a new command value in the SF set dialog box to change the

speed command during execution.

Frommesrs || cemmesdn | ow [ 7

GOGO0G54X-49.47Y11.7864 F.act @ F 100
GOX-47.4469Y2.85 S .act @ 5 leee
G1Z3.8 D e He

X-49,.0528Z3.7917F5000. Te to
X-49,.8803Y2,.852723.7874 cYc 00:00:00

X-49.9306Y2.853423,7872 neo Goe Gl7 Goo

X-50.4133v2.865823.7847 5 | | o e el
X-50.9335Y2.897423.782 TR —
X-51.3004Y2.934723.7801 F ’:l ced Geo GiE aoa
X-51.6507Y2.983523.7783

MECH ABS sRange:e-se00 |JAL G54

R i B

X 461.350 X o RANGSINS0% 1 9000 X 482,336
Y -87.586 Y 20.711 Y @.000 Y  -108.297
z 837.246 2 837.246 Z 0.000 z 0.000

Figure 7.16.4

The operation steps are as follows.

(1) In AUTO mode, press to enter the program execution screen.

(2) Press SF set and a dialog box appears for you to enter the command value.

(3) Enter the S value or F value and press to complete changing the speed command

setting.

Note:

1. The SF set function is a one-shot function with the S and F settings effective for one time in a single
execution, which do not change the command settings in the G-code program.

If requiring to execute this SF setting for multiple times, you are suggested to edit the command in
EDIT mode to ensure the speed command is correct.

2. After the S value is set, the current spindle speed in the G-code program is changed immediately.
After the F value is set, the system executes with the new feedrate (F command) after the data in the
system buffer is completely processed.

3. Ifthereis no S or F command in the G-code program, you cannot use this function to change the
speed command.

4. When using the SF set function, set Pr10017 [Bit 3] SF speed setting to enable or disable the F

setting.
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The BARCODE function is for using the barcode scanner to load the machining files named by
barcode into the file queue and execute them, which greatly saves the time for file searching.

You can connect the barcode reader to the USB slot in the front size of the controller.

( MING CHENG - 02852 ) 1
( 28-09-19 SHI JIAN - 10:28)
G54

G21

GOG17G40GA9GE0GI0

(1 HAO DAO - D2.)

(M1e Z1.66)

TiMe

M8

S40000M3

Me

GOGOOX- . 25Y. 2

G43H1Z10.

Z-1.4

G1Z-1.9F5@0.

X- .45

02853.NC

2
3 02854 .NC
4

20191014 .NC

Figure 7.16.5

The operation steps are as follows.

(1) In AUTO mode, press to enter the program execution screen.

(2) Press BARCODE to enter the screen as shown in Figure 7.16.5.

(3) Use the barcode scanner to scan the barcode to obtain the name of the machining file.

(4) To load the file content, press LOAD. To delete the file which is on the top of the FILE
QUEUE list, press CLEAR. To delete all the files on the FILE QUEUE list, press CLR ALL.

Note:

1. To use this function, you must first create the machining files in the CF card and the file names have to
be consistent with their barcodes.

2. When loading multiple files, the system executes each file in sequence. It automatically deletes the file

name from the list once completing the execution.

JOG and MPG modes:

The operation steps for SF setting are as follows.

(1) InJOG or MPG mode, press to enter the program execution screen.

(2) Press SF set and a dialog box appears for you to enter the command value.

(3) Enter the S value or F value and press to complete changing the speed command

setting.
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With the TEACH function, you can manually move the axis to any position and use the
programming function keys, and the system can convert the final position (coordinates of the
three axes) into a motion block with coordinates specified. Set the system to JOG or MPG
mode, and you can use the TEACH function in the PRG screen for programming the existing or
new files. Functions in the TEACH screen include: rapid traverse (POSITION), linear
interpolation (LINEAR), circular interpolation (CIRCULAR), delete (DEL), file creating (NEW
FILE), file saving (SAVE), and SET (selection of plane, coordinate, and axis). This TEACH
function automatically generates corresponding command formats according to the different

function options. See the following table for the generated command formats.

Function Auto-generated command format
( eﬂa’;’tg':ﬁew G90 G40 G49 G98 G50 G64 G8O G17 GB9 G21
%e when teach G54 G15 S3000 M03 F1000
programming is Note: this function generates the corresponding G21 or G20 command according to the
enabled) parameter setting of the size unit.
POSITION
(rapid traverse) GO0+ X Y Z_
LINEAR
(linear GO1+X Y Z
interpolation)
CIRCULAR G02+X Y Z +1_J orGO3+X Y Z +1_J_
(circular Note: this function generates G17+I_J_, G18+K_ I_, or G19+J_K_ corresponding to the
interpolation) X-Y, Z-X, or Y-Z plane.
ABS
(absolute G90 GO0 (or GO1/G02/G03)+ X_Y_Z_
coordinates)
MECH
(machine G53 GO0 (or G01/G02/G03) + X_Y_Z_
coordinates)

The operation steps for the TEACH function are as follows.

(2) In JOG or MPG mode, press to enter the program execution screen.

(2) Press TEACH to enter the teach screen.

(3) Select the file to be programmed from the existing files or create a new file. If desiring to do
programming in the existing file, open the file in EDIT mode. If you want to do programming
in a new file, press NEW FILE, and a dialog box appears for you to enter the file name.
Enter the file name, press , and you can create a new file in the current directory.

(4) Specify the data type of coordinates. For example, if you desire to display absolute
coordinates, press ABS on the second page of the function bar. Or press MECH to switch to
machine coordinates.

(5) Move the axis to the specified position in JOG or MPG mode, press POSITION or LINEAR
according to the requirement of the mode, and the coordinate command is inserted to the
position where the cursor is located. The coordinate command is generated according to the
data type of the coordinate values.

(6) Continued from Step (5), to specify a circular motion, press CIRCULAR to display the
corresponding function bar.
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(7) Continued from Step (6), to specify the plane of the arc, press SET to select X-Y, Y-Z, or Z-X.

(8) Move the axes in sequence and set the start, intermediate, and end points of the arc by

pressing P1, P2, and P3 respectively. After P3 is set, the values are automatically converted
into a circular cutting command. The system determines the direction of the arc (G02 or

G03) and the radius according to the trajectory of P1 - P3.

(9) If the coordinate command is incorrect, move the cursor to the block and press DEL (on the

function bar of the 18t layer in the teach screen) to delete the block.

(10) After completing the programming, in addition to the given auto-saving mechanism (press

RESET]|, switch to different system modes, or open another file), you can press SAVE to

save the programming results.

Note:

1. The TEACH function is only available in JOG or MPG mode. It is not displayed in other modes.

2. The allowable file size for the teach function is the same as that for file editing (below 3 MB).

3. The name of the created file for the teach function must comply with the file name specification.

4. If you repeatedly enter two sets of coordinate with the same values, the system ignores the 2"
coordinate command to avoid generating an invalid motion block.

5. Set the coordinates of P1, P2, and P3 for the arc command in sequence. The direction and radius for
the circular command is determined by the positions of P1, P2, and P3.

6. If you enter the teach screen without opening a file, the system automatically generates a blank file
named “TEACH.NC” in the directory where the cursor is located (the default setting is to generate a
file in the root directory of CF), so you can directly use the teach function.

7. When using the SF set function, set Pr10017 [Bit 3] SF speed setting to enable or disable the F

setting.
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MDI mode

In MDI mode, you can enter simple programs and save, delete, or execute the content in the
PRG screen, as shown in the following figure. You can enter up to 14 program blocks in the
screen. After finishing editing the program, press LOAD to reload and then execute the

program. Otherwise, the program cannot be executed.

GOG90G40G49G17

G54X@.Ye.
GO1X100YeF 10000
Ylee.

Xe.

YO.

M3e

Mee Gee G17 G990 G23 G94 G21 G40 GA9 GBO G988 G50 G6

G54
F 100 S 10e@ Do He Te te
< 7 7 1 [ [ [
Figure 7.16.6
REE
G54Xe.Ya. X 4829.347
GO1X106YOF10000
Y100, Y -2786.633
Xe. z 8261.399
vo.
M3e
RESIDUAL
X ©.000
Y 2.000
z 2.000
Mee Gee Gl7 G99 G23 G94 G21 G40 GA49 GB@ G938 G50 G6
G54
F 100 S 1000 D @ H @ Te te
5] N S S N e —

Figure 7.16.7
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In addition, the SAVE function is for saving the program content entered in MDI mode as a file in
the current directory. The naming method is the same as that in Section 7.2 Create a new file.
That is, the file name has to follow the naming convention and be unique. The CLR function is
for deleting all the program content in the screen in MDI mode, which functions the same as

pressing and holding RESET] (you can press and hold |RESET)| for 3 seconds to delete all the
content in the program screen).

Note:

1. In MDI mode, the key has a two-stage function. Press once to interrupt the
execution and return to the first line of the manual input program. Press and hold
for 3 seconds to clear all the manual input program contents.

2. In MDI mode, after M30 is executed, the cursor returns to the first line of the program. You
can resume the execution without reloading the program.

3. In MDI mode, if there is no M30 (Program end) command, the program runs to the last line.
To resume the execution, press LOAD to reload the program.

4. in MDI mode, after M0O2 is executed, the cursor stops at the block of M02 and the program
status restores to the default. And you can resume the execution from the block of M02

without reloading the program.
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Offset (OFS) group

The OFS group provides functions for setting the workpiece coordinates, tool length

compensation, tool radius compensation, and macro variables.
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The OFS group provides functions for setting the workpiece coordinates, tool length

compensation, tool radius compensation, and macro variables.

Note: bold function names in a box (such as ) mean the keys on machine operation panel A; bold

function names (such as CLR ALL) mean the function keys of F1 - F6.

8.1 Coordinate setting (COORD)

G54 - G59 allow you to set multiple workpiece coordinate systems. With commands G54 - G59,
you can simplify the calculation of coordinates during programming as well as change the
coordinate values at any time, achieving more flexible machining process. You can specify the
coordinate values in the coordinate setting screen with one of the workpiece coordinate

commands (G54 - G59), as shown in the following figure.

OFFSET G54 MECH REL

X X 482.336|X 22514.208 X 22514.208

Y 9.000 Y -108.297|Y 1e65.650 Y  1065.650

z 0.000 Z 0.000|z 86.281 Z 86.281 @)
(1) L z

G55 G56 ABS

X 0.000 X 0.000|Xx 22031.872

Y 0.000 Y 0.000|Y  1173.947

Z 0.000 Z 0.000 |z 86.281

|

e

IZ]

Figure 8.1.1

(1) Workpiece coordinate setting: offset coordinates, G54 - G59 coordinate systems

(2) Coordinate information: machine (MECH) / relative (REL) / absolute coordinates (ABS)

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press COORD to display the corresponding function bar.

Note:

1. Set the coordinate systems only when there is no machining program being executed. Otherwise, data
entry is prohibited.

2. If you press FEED HOLD during program execution, the system status remains “RUN”. If you press

(Single block execution) during program execution, the execution stops after the current block is

finished, and the system status becomes “Ready”.
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8.1.1 Auto set (AUTO)

This function is for automatically entering the current position of each axis to the coordinate

system (G54 - G59) where the cursor is located. The auto set function includes three options:

setting single axis (SET), setting multiple axes (SET P), and setting coordinate system center

(SET L/2). The option of setting the coordinate system center must be used with the function of

clearing relative coordinates (CLR REL). The function of clearing coordinate values of a

coordinate system (CLR ALL) is also provided.

CLR ALL (all clear): clears all the axis values of the current coordinate system to 0 while the
values in other systems remain unchanged.

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press COORD to display the corresponding function bar.

(3) Press AUTO to display the corresponding function bar.

(4) Press @ M [«=], and =] to move the cursor to a specific coordinate system.
(5) Press CLR ALL to delete all the data of the coordinate system.

CLR REL (relative clear): clears the relative coordinates of the axis which the cursor is
pointing to. This function is not used for clearing the actual workpiece coordinates but for

clearing the displayed relative coordinates.

SET L/2 (set center): this function is for setting the central position of an object as the

center of a coordinate system. The NC system automatically calculates and enters the

central position coordinates to the field, so you do not need to do it manually. The following

operation steps take the X axis as an example.

(1) Set the system to JOG or MPG mode and move the machine axis to the initial contact
point of the workpiece in X-axis direction.

(2) Press to enter the OFS screen.

(3) Press COORD to display the corresponding function bar.

(4) Press AUTO to display the corresponding function bar.

(5) Press @ I!l [«=| and =»] to move the cursor to the X-coordinate field of a specific
coordinate system.

(6) Press SET L/2 to enter its setting screen.
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(7) Press X1 and the circle on the left side of the rectangle becomes red, as shown in

Figure 8.1.1.1, meaning the machine coordinates of the first point is recorded.

OFFSET G54 MECH REL

X 0.000 X X 20.017 X 20.017

Y 0.000 Y 0.000|Y ©.000 Y 0.000

z 0.000 Z 0.000|z ©.000 Z 0.000

G55 G56 G54

X 150.000 X 0.000| Y2 <. 20.017

Y 100.000 Y 0.000 x; X2 %2 o.008

z 0.000 Z 0.000/9 T P . .00
Ylo Y2: 9,000

Figure 8.1.1.1

(8) Continue to move the machine axis to the other contact point of the workpiece in
X-axis direction.

(9) Press X2 and the circle labeled as X2 in Figure 8.1.1.1 becomes red, meaning the
machine coordinates of the second point is recorded.

(10) Press SET and the system automatically calculates the central point between the
machine origin and the workpiece position in X-axis direction and sets this point as

the center of X axis in the coordinate system, which is the workpiece origin of X axis.
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B SET L (set single axis): this function is for automatically entering the current machine
coordinate of a single axis. When you move the cursor to the X, Y, or Z field of a specific
coordinate system and press SET L, the current machine coordinate is automatically
entered to the field where the cursor is located. This function is for entering the data of a
single axis at one time. The operation steps are as follows.

(1) Set the system to JOG or MPG mode and move the machine axis to the initial contact
point of the workpiece in X-axis direction.

(2) Press to enter the OFS screen.

(3) Press COORD to display the corresponding function bar.

(4) Press AUTO to display the corresponding function bar.

(5) Press @ ]ﬂ [«=| and =»] to move the cursor to the X-coordinate field of a specific
coordinate system.

(6) Press SET L to automatically enter the axis coordinate value in the field where the

cursor is located.

Example of setting single axis

This example illustrates setting the X-axis value by moving the machine axis to a specific

position (workpiece origin in X-axis direction as shown in Figure 8.1.1.2).

X-axis workpiece origin
M
N

Workpiece

Machine origin i Setthe moving distance in
' X-axis direction

\i

Figure 8.1.1.2

Then, the coordinate values are displayed in the machine coordinate fields as shown in Figure
8.1.1.3. Move the cursor to a specific coordinate system such as G54 as shown in Figure 8.1.1.3
and press SET L to automatically enter the X-axis value of the machine coordinates to the X-axis

field in G54 coordinate system, completing the data entry for single axis.
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OFFSET G54 MECH REL
X 9.000 X 0.000| S 160.369 | X 160.369
Y 9.000 Y 0.000|Y -100.867 |Y -100.867
z 0.e00 Z 0.000 |z 8.350)2 8.350
G55 G56 ABS
X 9.000 X 9.000 X 169.369

0.000 Y 0.000 Y -100@.867
z 0.e00 Z 0.e00 z 8.35@

Figure 8.1.1.3

B SET P (set multiple axes): this function is for automatically entering the coordinates of
multiple axes. After completing the calibration of workpiece center, you can use this function
to enter the machine coordinates of multiple axes (including X, Y, Z, and other axes)
simultaneously. The operation steps are as follows.

(1) Set the system to JOG or MPG mode and move the machine axis to the initial contact
point of the workpiece in X-axis direction.
(2) Press to enter the OFS screen.
(3) Press COORD to display the corresponding function bar.
(4) Press AUTO to display the corresponding function bar.
(5) Press @ , [«=], and =] to move the cursor to a specific coordinate system.
(6) Press SET P to automatically enter the coordinate values of multiple axes in the
coordinate system field where the cursor is located.
Note: if you have set the coordinates of other axes, do not press CLR ALL to clear the axis values, or

the coordinate values are all cleared.

Example of setting multiple axes

Move the machine axis to the specified position as the workpiece origin shown in Figure 8.1.1.4

(the figure illustrates the position of X and Y axes except Z axis).

Workpiece origin
P

L X-axis direction

— -
Set the _moving_ Workpiece
distance in Y-axis
direction
I
|
Machine origin | Set the moving distance in i

\i

Figure 8.1.1.4
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After completing the calibration of workpiece origin, the coordinate values are displayed in the
machine coordinate fields as shown in Figure 8.1.1.5. Move the cursor to the G54 coordinate

system and press SET P to automatically enter the values of X-, Y-, and Z-axis of the machine
coordinate to the X-, Y-, and Z-axis fields in G54 coordinate system, completing the data entry

for multiple axes.

OFFSET G54 MECH REL

X 0.000| X D.000| K 160.369 |X 160.369
Y 0.000|Y 0.009|Y -100.867|Y -100.867
z 0.000|Z 0.009|z 8.350)Z 8.350
G55 G56 ABS

X 9.000 X 0.000|X 160.369

Y 0.000 Y 0.000|Y -100.867

z 0.000 Z 0.000|z 8.350

_ | coomo [currer | maca [macko | | | |

Figure 8.1.1.5

8.1.2  Absolute input (ABS)

One of the manual input function for coordinate values, which includes absolute and incremental

settings. The following operation steps illustrate the absolute setting.

(1) Press to enter the OFS screen.

(2) Press COORD to display the corresponding function bar.

(3) Press @ , [«=], and =] to move the cursor to a specific coordinate system.

(4) To enter positive values, simply press @ - @; to enter negative values, you have to press
before using the numeral keys. After entering the values, press to determine the number
of decimal places.

(5) Press ABS to enter absolute coordinates to the coordinate system.

Note:

1. The displayed values are in the unit of mm. If you enter values without specifying the decimal points,
they are in the unit of ym. For example: when you enter 123456, it refers to 123456 pm, so the result is
123.456 mm.

2. In Step (5), you can press either ABS or to enter the coordinates.

8-7



Offset (OFS) Group Milling Machine Operation and Maintenance Manual

Example of absolute setting

Move the tool center from the machine origin to the workpiece origin (X, Y). Then, enter the
machine coordinates of X- and Y-axis corresponding to the workpiece origin to the coordinate
system (G54 - G59) in the OFS group.

Workpiece origin (0, 0)

o /]
A
Set the moving Workpiece
distance in X-axis
direction
I
W__ |
Machine origin (0, 0) | Setthe mqving dis_tance in
: X-axis direction |
Figure 8.1.2.1
OFFSET G54 MECH REL
X 0.000 X 0.000 X 160.369 X 160.369
Y 0.000 Y 0.000|Y -100.867 Y  -100.867
z 0.000 Z 0.000 z 8.350 Z 8.350
G55 G56 ABS
Y 100.000 0.000|Y -100.867
z 0.000 |Z 0.000 |z 8.350
4l
_ | cooro | curter | maca | macro | | | |
Figure 8.1.2.2
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8.1.3 Incremental input (INC)

One of the manual input function for coordinate values, usually used for fine adjustment of the

original value. That is, you change the values incrementally. For example, when the original

value is 150.000, if you enter 5.000 by incremental setting, the newly-set value is 155.000.

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press COORD to display the corresponding function bar.

(3) Press @ I!l [«=, and =»] to move the cursor to the X, Y, or Z axis field of a specific
coordinate system.

(4) To enter positive values, simply press @ - @; to enter negative values, you have to press
before using the numeral keys. After entering the values, press to determine the number
of decimal places.

(5) Press INC to increment the coordinate values.

Note: make sure you use the correct mode (ABS or INC) and enter the correct coordinates to avoid danger

caused by incorrect axis movement.
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8.1.4  Center of rectangle (SQUARE)

The rectangular diagram on the screen can guide users in setting the coordinates for the center
of rectangular objects. After the system converts the data of the four set endpoints, it calculates
the coordinates for the actual center of the object. The function screen is as shown in the

following figure.

OFFSET G54 MECH REL
X 0.000 X 0.000 (ks 60.5e8 X 60,500
Y 0.000 Y 0.000|Y 49,182 Y 40.182
Z 0.000 7 9.000|z 9.000 Z 0.000
G55 G56 G54
X  150.000 X e.e00| Y20 1. 25.000
Y  100.000 Y ©.000 |y 2 x2:  eo.50
z 0.000 Z e.00009 t L .. 00
Zle) Y2: 40.182

Figure 8.1.4.1

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press COORD to display the corresponding function bar.

(38) Press @ EI [€=| and =] to move the cursor to the data field of a specific coordinate
system.

(4) Press SQUARE to display the corresponding function screen.

(5) Follow the instructions on the schematic and move the center of the spindle to the
mechanical positions of X1, X2, Y1, and Y2. Press the X1, X2, Y1, and Y2 function keys to
set the coordinates of each point.

(6) After setting the coordinates of the 4 points on the rectangle, press SET and the system will
calculate the coordinate data for the center of the rectangle, and enter it into the coordinate
system automatically.

(7) Move the Z axis and confirm the coordinate position, and then press Z to complete the Z axis

coordinate settings for that workpiece coordinate group.
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Center of rectangle application examples

First, specify the coordinate group field; move the spindle to the 4 endpoint positions of the
object manually, and enter the X and Y data for the 4 positions respectively using the

corresponding function keys as shown in Figure 8.1.4.2.

OFFSET G54 MECH REL
X 0.000 X 0.000|ps 60.500 X 60.500
Y 0.000 Y 0.000|Y 40.182 Y 40.182
Z 0.000 Z 0.000|z 0.e00 Z ©.000
G55 G56 G54 ‘
X  150.000 X 0.000| Y20 1. 29.000
Y  100.000 Y 0.000 |y X2 x2:  co.500
z 0.000 Z 0.000|F T P .. 0.0
v10 Y2: 40.182

Figure 8.1.4.2

After completing the coordinate settings for the 4 endpoints of the rectangle, press SET, and
the system will calculate the actual machine coordinate values that corresponds to the center
of the rectangular object automatically, and complete the data setting for the specified

coordinate system automatically as shown in Figure 8.1.4.3.

i MECH

X 0.0001 X 44,7508 60.500 X 60.500

Y 0.0GO:Y 30.098; Y 40.182 Y 40.182

z 0.000\7 0.000; ©.000 Z 0.000
G55 G56 G54 ‘

X 150.000 X 0.000] Y20 Y 15000

Y 100.000 Y 0.000 lx; X2 x2:  o.500

z 0.000 Z 0.000/ F| T P 1. 20016

y10 Y2:  4e.182

a x| e | vt | v | ser | z | |

Figure 8.1.4.3

8-11



Offset (OFS) Group Milling Machine Operation and Maintenance Manual

8.1.5 Center of circle (CIRCLE)

This function can set the coordinate data for the center of a round object. You can use this
function to select any three positions on a round object and set the coordinate data of those
three points at the same time; then the coordinates for the center of that object are calculated

automatically. The function screen is as shown in the following figure.

OFFSET G54 MECH REL

X 0.000 X 0.000|ps 60,500 X 60,500

Y 9.000 Y 0.000|Y 40,182 Y 40.182

z 9.000 Z 0.000|z @.e00 Z ©.000

G55 G56 G54 R

X  150.000 X 0.000 2 Vi o o000
Y  1ee.eee Y @.000 P2

X: ©.000

z 0.000 Z 0.000 Y. e.000
P3

P1 P3 x: 0.000

Y: ©.000

Figure 8.1.5.1

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press COORD to display the corresponding function bar.

(3) Press @ , [«=], and =] to move the cursor to the data field of a specific coordinate
system.

(4) Press CIRCLE to display the corresponding function screen.

(5) Follow the schematic and move the center of the spindle to the mechanical positions of P1,
P2, and P3 in sequence, and then press P1, P2, and P3 function keys to set them in
sequence.

(6) After setting the coordinates of the three points on the circle, press SET, and the system will
calculate the coordinate data for the center of the circle, and enter it into the coordinate
system automatically.

(7) Move the Z axis and confirm the coordinate position, press Z to complete the Z axis

coordinate settings for that workpiece coordinate group.
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Center of circle application examples

You can use the CIRCLE function when the workpiece is a round object. Operate the spindle

manually to touch any 3 points on the circumference, and set the coordinates of these 3 points

individually using the corresponding function keys as shown in Figure 8.1.5.2.

OFFSET G54 MECH REL
X 0.000 X X 97.683 X
Y 0.000 Y 0.000|Y 20.349 Y
Z 0.000 Z 0.000 z 0.000 Z
G55 G56 G54 ”m
X  150.000 X 0.000| 2 :§
Y 100.000 Y 0.000 =
z 0.000 Z 0.000 ly:

Figure 8.1.5.2

97.683

20.349

After entering the coordinates of any 3 points on the circumference, press SET, and the system

will calculate the machine coordinates for the center of the circle automatically and enter this

data into the specific coordinate system group as shown in Figure 8.1.5.3.

OFFSET (654 MECH
X 0.000 X |x 97.683
Y 0.0001Y 0.324 :Y 20,349
z .000'z .00 ,z‘e.eoo
G55 G56 G54
X 150.000 X .000 P
Y 100.000 Y 0.000
z 0.000 Z 0.000

P1 P3

Figure 8.1.5.3

P1
X
Y
P2
X:
Y
P3
X
Y

97.
20.

683
349

4@.182

78.517
37.182

97.683
20.349

& Pt | 2 | P | sem | |z ||
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8.2 Tool setting (CUTTER)
8.21 Milling machine system

The tool setting function must be used with G code command to specify whether to
compensate the tool length (compensate with G43 or G44; cancel with G49) or whether to
compensate the tool radius (compensate with G41 or G42; cancel with G40). Functions of
tool setting for the milling machine system include tool length compensation, tool radius
compensation, tool length wear compensation, tool radius wear compensation, and tool life

management.

The data fields correspond to the H and D numbers specified in the machining program. H
represents tool length compensation and D represents tool radius compensation. With the tool
setting function, you can specify the tool length or tool radius data freely and generate the
planned machining path and dimensions without modifying the program path. The value setting
functions include ABS, INC, SET H, and CLEAR. The tool compensation function screen is as

shown in the following figure.

Num?  Length Radius Len wear  Rad wear LIFE (3)

=

(1

P 1 )
2| e.eee @.000 .000 8.000 ) ‘
3, -141.%00 9.000 .000 9.000 ) |
4" e.000 0.000 .000 9.000 )
5| ©.000 9.000 .000 9.000 ) |
|6 ©.000 0.000 .000 0.000 ) ]
| 7 | e.oe0 0.000 .000 9.000 ) ‘
8 0.000 0.000 .000 ©.000 ) |
ERE 2.000 o.000 2.000 )
10| o.000 9.000 0.000 9.000 ) |
11 e.e00 0.000 ©.000 ©.000 ) ‘
12|  e.eee 2.000 .000 ©.080 ) ‘
13,  ©.000 9.000 .000 9.000 ) |
)
. 5 )
@ —&0— =

Figure 8.2.1.1

(1) Compensation number (H / D)

(2) Input field for compensation data

(3) Compensation information: tool length, tool radius, length wear
compensation, radius wear compensation, and tool life

(4) Auxiliary display: current machine coordinates of the Z axis

Tool setting data value range

Tool length data -2000.0 to +2000.0 mm
Tool radius data -150.0 to +150.0 mm
Compensation data for tool length wear -2000.0 to +2000.0 mm
Compensation data for tool radius wear -150.0 to +150.0 mm
Tool life data 0 to 99999999 times
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B ABS (absolute input): one of the manual input function for coordinate values. You can use

this function to set absolute values for tool length, tool radius, tool wear compensation, or
tool life. You can also press ENTER]| to set absolute values. The operation steps are as

follows.

@)
)
®3)

(4)

(®)

Press to enter the OFS screen.

Press CUTTER to enter the corresponding function screen.

Use m M [«=| and [=»] to move the cursor to specific data field of tool length, tool
radius, tool wear, or tool life.

To enter positive values, simply press @ - @; to enter negative values, you have to press
before using the numeral keys. After entering the values for the tool compensation
data, press to confirm the unit of the values. If it is the data value for tool life, the
set value must be positive integers.

Press ABS to set the value using absolute data.

Note: the tool data fields correspond to different compensation data. For example: when the cursor is

on the length field, the data entered is the tool length compensation data.

B INC (incremental input): one of the manual input function for coordinate values. You can

use this function to set incremental values for tool length, tool radius, tool wear

compensation, and tool life.

)
)
3

(4)

®)

Press to enter the OFS screen.

Press CUTTER to enter the corresponding function screen.

Use E] M [<=| and [=»] to move the cursor to specific data field of tool length, tool
radius, tool wear, or tool life.

To enter positive values, simply press @ - @; to enter negative values, you have to press
before using the numeral keys. After entering the values for the tool compensation
data, press to confirm the unit of the values. If it is the data value for tool life, the
set value must be positive integers.

Press INC to increase or decrease the value of that field.
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B SET H: a dedicated function for automatically entering the tool length compensation value
(H). The Z axis height of the current machine coordinates can be entered automatically to
the specified tool length compensation data field. This function avoids the risk of entering
incorrect values and shortens the setting time. The operation steps are as follows.

(1) InJOG or MPG modes, operate and move the Z axis of the machine to the specified
coordinate height.

(2) Press to enter the OFS screen.

(3) Press CUTTER to enter the corresponding function screen.

(4) Press @ M [«=], and =] to move the cursor to the tool length field of a specific
number.

(5) Press SET H to set the Z axis machine coordinate values in the specified data field

automatically.

Note:

1. The SET H function is only valid for the tool length data field; it has no effects on other fields.

2. During program execution, changing the values in the OFS group is prohibited. Values can only
be entered when the program is stopped, such as the conditions of when no program is in
execution, when the block with the single block execution function is complete, and when
is pressed.

3. When SET H is used to enter tool length data, the length wear value of that row will be cleared to

0.

B CLEAR: the clear function is used to clear the tool compensation data. The clear function
includes options such as H/D, WEAR, LIFE, and ALL.
H/D: clears all tool length and radius data.
WEAR: clears all length wear and radius wear data.
LIFE: clears all tool life data.

ALL (clear all): clears all tool setting data.

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press CUTTER to enter the corresponding function screen.

(3) Press CLEAR to display the corresponding function bar.

(4) Press H/D to clear tool length and tool radius data. Press WEAR to clear the tool wear
compensation data. Press LIFE to clear all tool life data. Press ALL to clear all data
fields.
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8.3 Tool magazine management (MAGA)

This function is for managing the tool positions and their corresponding tool pot numbers after
tool change. When a different tool is used, the tool pot positions and the corresponding tool
numbers are recorded in the tool magazine data table.

You can view the recorded tool number corresponding to the tool pot positions and also change
the sequence of the tool number in the tool magazine data table. With parameter settings, you
can enable the multi-magazine management function. The function of tool magazine

management is only available in JOG mode, as shown in the following figure.

(5) L (8)

Figure 8.3.1 (6)
(1) Name of current program (7) Number of tool magazine system
(2) Currently executed Tool number for current command
program line Current standby tool number
(3) Current group function Current standby tool pot number
(4) Sequence of tool number
(5) Tool number input field (8) Spindle tool number

(6) Current override settings

The operation steps for tool magazine setting are as follows.

(1) Set the system to JOG mode.

(2) Press to enter the OFS screen.

(3) Press MAGA to enter the tool magazine data setting screen.

(4) Press @ , [@=], and =] to move the cursor to a specific field.
(5) Enter the tool number and press SET (or ENTER)) to change its corresponding tool pot.

8-17



Offset (OFS) Group Milling Machine Operation and Maintenance Manual

Example of changing tool number
When you specify a number that already exists in the data table, the system automatically
exchanges the one to be replaced with the one that is repeated. This is for ensuring that the tool

numbers in each address of the tool magazine do not overlap, preventing the tool call error.

Workflow description:

Cutter No. Maga No. Cutter No.
1 1
2 2
3 3 17 .
a a 18 (1) Initial status of the tool
5 5 19 .
6 6 26 magazine. Tool numbers are
7 7 21
g s 2 arranged in sequence in
1@ 10 24 .
11 11 25 accordance with the tool pot
12 12 26
13 13 27 numbers.
14 14 28

[\ ERERNE Cutter No. Maga No. Cutter No.
1 2

(2) If you set the tool number of

tool pot 1 to 2, then the tool

number of tool pot 2 becomes

1. That is, the tool numbers for

tool pots 1 and 2 are

exchanged.
Cutter No. Maga No. Cutter No.

15 15

1_6’ 16 (3) If you set the tool number of
4 4 18
= = T tool pot 3 to 5, then the tool
6 6 20
7 7 21 number of tool pot 5 becomes
8 8 22
9 El 23 3. That is, the tool numbers for
10 10 24
11 11 25
= = = tool pots 3 and 5 are
13 13 27
14 14 28 exchanged.

According to the above examples, the mechanism of tool number change can avoid the

possibility of mistakenly calling the incorrect tool number.
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RST ALL (reset all): the tool magazine management provides the function of resetting the
tools by rearranging the tool numbers. After resetting, the records of changes in tool
number are cleared. The tool numbers are arranged in sequence according to the tool pot
numbers. With this function, you can restore the data to default setting for troubleshooting
tool number misplacement or for tool number resetting. The operation steps are as follows.
(1) Set the system to JOG mode.

(2) Press to enter the OFS screen.

(3) Press MAGA to enter the tool magazine data setting screen.

(4) Press RST ALL to reset the tool magazine data table.

LOCK (tool pot lock): use this function to lock the spare tool pots. Tools in the locked pots
cannot be called. If you use a command in the program to call a locked tool, the system
enables the protection mechanism and displays an error message to stop the execution.
This function is a preventive mechanism for checking the tool status during program
execution, avoiding errors caused by incorrect tool call, such as damage to the latch of the
tool magazine or interference to the magazine due to adjacent tools of large diameter. The
data fields of the locked pots are highlighted with different colors. The operation steps are
as follows.

(1) Setthe system to JOG mode.

(2) Press to enter the OFS screen.

(3) Press MAGA to enter the tool magazine data setting screen.

(4) Press @, , [€=| and =»] to move the cursor to a specific tool number data field.
(5) Press LOCK to lock that pot, as shown in Figure 8.3.2.

Figure 8.3.2
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Example of locking the tool pot

This function is used for preventing the tool of large diameter from damaging its adjacent tools by
blocking the adjacent pots, ensuring the machine will not be damaged due to misoperation by
personnel. By blocking the pots adjacent to the pot which carries a tool of large diameter, you
can avoid executing inappropriate tool call program and thus prevent the possible collision

caused by placing tools into the adjacent pots.

Figure 8.3.3

Assume that T1 is a tool of large diameter and the adjacent tools are T2 and T16, you can
prevent T1 from interfering with the adjacent tools by locking T2 and T16, as shown in the above

figure.

Figure 8.3.4

If T1 is a tool of large diameter, its interference with adjacent tools is as shown in the figure

above. With T2 and T16 locked, you cannot call tools in the two tool pots.
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B UNLOCK (tool pot unlock): you can use this function to unlock the pots. The operation

steps are as follows.

(1) Set the system to JOG mode.

(2) Press to enter the OFS screen.

(3) Press MAGA to enter the tool magazine data setting screen.

(4) Press @ lﬂ [«=] and =®»] to move the cursor to the tool pot data field which has been
locked.

(5) Press UNLOCK to unlock the tool pot. Or you can enter the same tool number to the
data field of the locked pot and press to unlock.
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8.31 Multi-magazine management

In response to the application needs for managing multiple tool magazines, you can enable this
function with tool magazine parameters after accessing the security authorization. You can
specify the number of tool pots for each tool magazine system according to the tool magazine
specification as well as the tool numbers after resetting the tool magazine. The items MAGA1
and MAGAZ2 on the function bar are for dividing the management of the two different tool
magazine systems. Contact the distributors for services of the multi-magazine management

function.

Figure 8.3.1.1

Note:

1. You can set the tool numbers only when the system is in JOG mode. Otherwise, the corresponding
function bar is not displayed.

2. You have to access the security authorization in advance before setting or resetting the tool numbers.

3. Tool numbers in the same tool magazine system cannot be repeated. If you specify a number which
already exists in the magazine, the system automatically changes the existing one with a
non-repeating number. This is for ensuring the tool numbers in each address of the magazine do not
overlap, preventing the tool call error.

4. The default spindle tool number is TO. Once tool TO is placed into the tool magazine, its position in the
magazine is recorded as TO and cannot be locked. That is, when the displayed tool number is “0”, the

LOCK function is disabled, and a dialog box appears and displays “TO can’t be locked!”.
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8.4 Macro variables (MACRO)

Using commands with variables, you can modify values, perform conditional operations, and
input or output MLC data during program execution. There are four types of macro variables:

local, global, non-volatile, and extension variables, with the data type as double word.

paoveromal [ omememzawe [ w [ =

No. Value No. Value
1 0.000 16 0.000
2 0.000 17 0.000
3 0.000 18 0.000
4 a.008 19 9.000
5 0,000 20 0.000
[ a.008 21 9.000
7 0.000 22 0.000
8 0,008 23 0.0600
9 0.000 24 0.000
10 0,008 25 0.0600
11 0.000 26 0.000
12 a.008 27 0.000
13 0.000 28 0.000
14 0,008 29 0.000
15 0.000 30 0.000

Figure 8.4.1

8.4.1 Local variables (LOCAL)

In macro programs, local variables (#1 - #50) are available in the current program.

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press MACRO to display the variable entry screen.

(3) Press LOCAL and the screen is automatically switched to display the variable table starting
with number 1.

(4) Press @ , (€=, and =] to move the cursor to a specific variable data field.

(5) Enter the value and press to complete the setting.
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8.4.2 Global variables (GLOBAL)

Global variables (#51 - #250) are shared by main programs, subprograms, and macro programs.

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press MACRO to display the variable entry screen.

(3) Press GLOBAL and the screen is automatically switched to display the variable table
starting with number 51.

(4) Press @ I!l [«=, and =»] to move the cursor to a specific variable data field.
(5) Enter the value and press ENTER| to complete the setting.

8.4.3 Non-volatile variables (HOLD)

Non-volatile variables (#1601 - #1800) are for retaining the system status when power is off.

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press MACRO to display the variable entry screen.

(3) Press HOLD and the screen is automatically switched to display the variable table starting
with number 1601.

(4) Press @ ]ﬂ [«=| and =»] to move the cursor to a specific variable data field.
(5) Enter the value and press ENTER| to complete the setting.

8.4.4 Extension variables (EXTEND)

Up to 500 extension variables (#10001 - #10500) are available for the system.

The operation steps are as follows.

(1) Press to enter the OFS screen.

(2) Press MACRO to display the variable entry screen.

(3) Press EXTEND and the screen is automatically switched to display the variable table starting
with number 10001.

(4) Press @ I!l [«=| and =»] to move the cursor to a specific variable data field.
(5) Enter the value and press ENTER| to complete the setting.
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The DGN group provides functions of machining information, user variables, system
monitoring, and parameter importing / exporting,

which help you to optimize the system.

9.1 Machining information (PROCESS) ++++«+rrteesrrrrrreeamiimiiianiiiiiianiiiaea, 9-2
9.2 User variable (USR VAR) «+++ xrrrrtaamimtiitaiiiiiaa i 9-4
o T T Y| 1 o P 9-5
9.3.1 Bt (BIT) «reerrrrreeeessmtrt ettt 9-5
0.3.2 REQGIStEr (REG) «++++rrrrreeesstmrrtaaniiiiita sttt 9-7
9.3.3  Device Monitoring (DEV MON) «+++«xrrreesimmmmreaniiiiiaaiiiie e 0-8
9.3.4  Line Search (JUMP TO): xerrrreemmmmmiianiiiiiaiiiiie e 9-10
9.3.5  Editor (EDITOR) -+ +rereeeesmstmmmtaaiiiiiitaaiiiit e 9-10
9.3.6  OPEration (SET) «+++rereeeesrrrmmmtaaaiiiiitaaiiiiit e 9-13
9.4  System mMonitoring (SYS MON) «««++srrrrtetamimriianiiiiiae 9-14
9.4.1  Servo Monitoring (SRV MON) -« +«xrrteessimrrtaaiiiiinaniiiie e 9-14
9.4.2  1/0 MONItoring (/O MON):+++«xvceeessrrrrteasiiiiea st 9-14
9.4.3 Variable monitoring (VAR MON) -+ +««xcttessrmrrtaaniiiiiianiiiieains 9-15
9.5 PasswOrd Setting (PVWD) ««+«+«xrereersrmrrteamiiniitaniiiit e 9-17
9.5.1  SyStem SECUitY (S SCP) ++++rrrrreesrrrrttaiiiiiieiiiiii e 9-17
9.5.2 Machine security (M SCP) +««rrteerrrrrtmaiiiiiiaiiiii e 9-18
9.5.3  USer SECUrity (USEr SCP) «+««rrrteesrrrrttaniiiiiaiiiiiitaniiii e 9-21
9.5.4 EXpiration time (EXPIRE) «++««««ttesrrrrrraamimmiianiiiiiianiiiiaain 9-22
9.6  System iNformation (STATUS) «««««ressrrrrreammmrmmtaniiiiieaaiiiiea e 9-25
9.7  Gain tUNING (TUNING) ««rvrreerrrrrrraanmmrrtaaaiiiite e 9-26
9.8 IMPOrt (IMPORT) -« rrrreeaastttttta sttt 9-29
9.9 EXPOrt (EXPORT) «++rrrrreeassnnrttasasttiitasa bttt 9-31
9.10 Multi-language (TEXT WR) - +«errereersrmrrmeamminiananiiiiiaa e 9-33
9.11 LOGO (LOGO WR) -+ rreeeemsmmettaaaminiita sttt 9-33
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The DGN group includes a variety of functions. Machining information, user variables, system
monitoring, gain adjustment, and system information are for optimizing the system. MLC
diagnosis is for monitoring the current status of the MLC devices in the system. Password
setting allows you to assign security authorization for different system functions. In addition,

system parameters can be imported and exported.

Note: [Function names|in a box (such as [POS)) mean the keys on machine operation panel A;

bold function names (such as CLR ALL) mean the function keys of F1 - F6.

9.1 Machining information (PROCESYS)

You can set the number of machined workpiece and number of workpiece to be machined, as
well as clear the machining time and number of machined workpieces. The screen of

PROCESS is as shown in the following figure.

= T R I

Total time 690: 28: 48
Single time 00: 00: 00

Target stocks 1000

Completed stocks 94

Date 2e21/e4/27 Time 11:29:49

Figure 9.1.1
The operation steps are as follows.
(1) Press to enter the DGN screen.
(2) Press PROCESS to enter the machining information screen.
(3) Press SET NR and a dialog box appears for you to enter the number of machining

workpiece as shown in the following figure.

Milling Machine Operation and Maintenance Manual
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Total time 690: 28: 48

Single time ﬁ 00: 00
Target stocks IV‘

Target stock Completed stocks lee

Completed stocks 94

Date 2021/04/27 Time 11:39:57

Figure 9.1.2

(4) Press @ and M to move the cursor to a specific field.
(5) Enter a value within the range of 0 - 9999. Press ENTER| to complete the setting.

In addition, you can clear the current machining time and number of machined workpiece on the
machining information screen. The operation steps for clearing the machining time are as
follows.

(1) Press to enter the DGN screen.

(2) Press PROCESS to enter the machining information screen.

(3) Press CLR TIME and a dialog box appears for confirmation.

(4) Enter “Y” and press to clear the machining time for a single workpiece on the

screen.

The operation steps for clearing the number of machined workpiece are as follows.

(1) Press to enter the DGN screen.

(2) Press PROCESS to enter the machining information screen.

(3) Press CLR NR and a dialog box appears for confirmation.

(4) Enter “Y” and press to clear the number of machined workpiece on the screen.
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9.2 User variable (USR VAR)

The functions of user variable include system variable (SYS VAR), user variable (USR VAR),
and machine variable (M VAR). You can use the function of system variable to monitor specific
variables, and use the functions of user variable and machine variable to enter the names of

registers (D512 - D1023) and display the corresponding data on the screen. With the displayed

types of registers, you can easily control the corresponding devices by monitoring and changing

the setting values of the registers (D512 - D1023).

—léglgl

Variable name Value REG D

=
o]

0 Enable Tool Magazine Or Not 512
1 |Forcing oil feed ] 513
2 |Lubricant pump ON time 1 514
3 |Lubricant pump OFF time 5 515
4 | X axis direction change 1 516
5 |Y axis direction change ) 517
6 |Z axis direction change ) 518
7 Q 519
8 -] 528
9 -] 521
16 |D522=1 using 4th axis 1 522
11 | A axis direction change 1 523
12 | Unclamping time out 2] 530
13 | Clamping time out 8 531
14 7 532
|

Figure 9.2.1

The operation steps for user variable and machine variable are as follows:
(1) Press to enter the DGN screen.
(2) Press USR VAR to enter the variable monitoring screen.

(3) Press USR VAR or M VAR to enter the setting screen.

(4) Press @ andm or |PAGE UP| and |PAGE DN| to move the cursor to a specific field.
(5) Enter the specified register number (D512 - D1023) and press ENTER to load the data in

the register of the specified number.

(6) Move the cursor to the value field of the specified register, enter a value, and press
to complete the value setting for that register device.

(7) Press US DEC, HEX, S DEC, or FLOAT to select the data format display.

(8) To delete data, move the cursor to the data field and press DEL to delete the data.
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9.3 MLC

This function displays the current status of each MLC device, so you can monitor and force On

or Off each device. You can also check the system status, drive a certain MLC device, or edit

the MLC. See Figure 9.3.1 for the MLC screen. MLC-related diagnostic functions include bit

status, register status, device monitoring, MLC status switching, and MLC editing. The operation

steps for these functions are described in the following sections.

e || cme=aan [ & [0

HC300A-MI PLC (Standard)
Powering on status
M1
i M1
M1 X34 D1386 @
T | ! LAY |o1aza 0
M1
= A M2 )
Flickering every 9.5s
T1 TL 1
e ™® ks
T1 Me
ALT
R
Panel functions
M2113
H ( Y261 )
Figure 9.3.1
9.3.1 Bit(BIT)

MLC programs require a number of commands to trigger the devices On / Off. Status of these

devices is shown on the MLC Bit Device screen. This function is for displaying the bit type MLC

devices, searching the device, and forcing the device to On or Off. The following operation steps

take the M devices as an example.

(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.

(3) Press BIT to enter the bit device status display screen.

9
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(4) Press M to switch to the status display for M devices as shown in the following figure. Move

the cursor to a specific device field or search for the device. by following Step (5).

+0 +1 +2 +3 +4 +5 +6 +7 +8 +9
Mo %] [ ] %] e [*] a [*] [} "} [}
Mie | a0 -] @ -] [ ] -] [} ° o °
M29 [} o [} -] [} 2] [} 2] a 2]
M3e 2} -] 2} (-] 2] -] 2] 2] -] 2]
Mae @ ] 2] @ 2] @ -] 2] ] 2]
M50 2} -] 2} (-] 2] -] 2] 2] -] 2]
M&@ [} ° [} ] ] -] ) o ] o
M70 2} -] 2} -] [} -] [} 2] -] 2]
ME8@ ) ° [} ° [} -] 2] o -] o
Mae 2} -] 2} -] [} -] [} 2] -] 2]
Mlee -] @ -] [} -] ] -] [:] ) [:]
Ml1le -] ] -] ] -] ] -] [:] [-] [:]
M12@ -] ) -] [} -] o -] 2] [:) 2]
M13@ 2] ] -] ] %] [} %] 2] a 2]
M140 2} e 2} -] 2} -] 2} -] -] -]

Figure 9.3.1.1

(5) Enter the device name, such as 107, and press M to search for the specified device, M107.
To change the status of this device, set the system to non-AUTO mode. Refer to Step (6) for
the operation steps.

(6) Specify the device which status is to be changed. Depending on its current status, enter “1”

to force it to On and press ENTER, or “0” to force it to Off and then press ENTER.
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9.3.2 Register (REG)

Most of the CNC system functions are enabled by MLC programs. MLC devices are divided into
bit type and word type. The following operation steps take the word type MLC device and T
registers as an example.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press REG to enter the register device screen.

Value Value

@
Tl 1 T16 %)
T2 =) T17 %)
T3 -] T18 %]
T4 5 T19 2]
T5 =) T20 %)
T6 =) T21 %)
17 ) T22 2]
T8 e T23 %)
T2 =] T24 %]
Tl@ ] T25 %]
Til ] T26 2]
T12 e T27 %)
T13 =) T28 %)
T14 ] T29 2]

Figure 9.3.2.1

(4) Press T to enter the register T setting screen.

(5) Enter the device name, such as 10, and press T to search for the device, T10.

(6) Enter the value in the input field and press to complete the setting.

(7) Go to the last page of the function bar and press US DEC,HEX, S DEC, or FLOAT to select
the data format display.
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9.3.3  Device monitoring (DEV MON)

Up to 45 sets of device data can be monitored with this function. The operation steps are as

follows.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press DEV MON to display the device name input screen as shown in Figure 9.3.3.1.

|No. Dev Value Status Comment |
(-]
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Figure 9.3.3.1

(4) Enter the name of the device to be monitored as shown in Figure 9.3.3.2. You can enter up

to 45 device names.

4I4I_I_I

[No. Dev Value Status Comment
2] X113 HiHH e BIT1
1 | vi13 i °
3
a
5
6
7
8
9
1e
11
12
13
14
Figure 9.3.3.2

Dev (device): when the cursor is located in this field, you can enter the name of the device

to be monitored.
Value: move the cursor to this field to set the data of the device.

Status: enter “0” or “1” to set the device status.
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In addition, you can switch the data format display according to the requirements by using the
functions of US DEC, HEX, S DEC, and FLOAT. The data in Figure 9.3.3.3 are in hexadecimal

format and the data in Figure 9.3.3.4 are in floating format.

—I—ngl

|No. Dev Value Status Comment
X113 Hit# o [eIm1

Y113 [T o
20000 4

WoNON RN RO

Figure 9.3.3.3
|No. Dev Value Status Comment
e | Xii3 kil o BIT1
1 Y113 HHHH ]
2 @ ©.000 i
3
a
5
6
7
8
92
10
11
12
13
14

Figure 9.3.3.4
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9.3.4 Line search (JUMP TO)

Use this function to search for a specific line according to the entered line number of the MLC
program.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Enter a specific line number of the MLC program and press JUMP TO to go to the target

line.

9.3.5 Editor (EDITOR)

Use this function to manage and edit the MLC programs.
You can directly edit the MLC programs on the controller interface with the system set to EDIT

mode.

B Basic MLC commands
Basic MLC commands, including LD, LDI, LDP, LDF, OUT, APP, —, and |, are created
with the function of MLC editing, as shown in Figure 9.3.5.1.

puce [ emememaane [ w [T

NC3@0A-MI PLC (Standard)

Povering on status

Ho ( M1 )
M1 X24 D1336

_|/)J_¢ T ;—‘ RER ‘ p1024 ‘
M1

H < M2

Flickering every @.5s

T1 T1

L A3 K5

1
4?} ALT M@

panel functions

4| { I { Y261 )

Figure 9.3.5.1
The operation steps for creating command LD are as follows.
(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.
(3) Press EDITOR to enter the MLC Edit screen as shown in Figure 9.3.5.1.
(4) Press @ , [«=, and =] to move the cursor to the field to be edited.

(5) Enter the device name and press LD to complete creating the device.

The above steps are also applicable for creating LDI, LDP, LDF, OUT, and APP commands.

Milling Machine Operation and Maintenance Manual
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To specify the values for the basic commands, press TABLE to display the MLC table as

shown in the following figure.

No. Value No. Value
e 15 12600
1 6020
2 32
3 5@

4 79

5 126
6 200
7 320
8 500
9 790
10 1260
11 2000
12 3200
13 5008
14 7900

Figure 9.3.5.2
m  Editing (CUT, COPY, PASTE)
These editing functions are MLC-specific, with which you can delete, cut, or copy a single
line of program. Or you can use the SELECT function to delete, cut, or copy a certain
section of the MLC program. After completing the editing, use the SAVE function to
recompile and save the edited MLC program. The operation steps for editing MLC
programs are as follows.
(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.
(3) Press EDITOR to enter the MLC Edit screen as shown in Figure 9.3.5.1.
(4) Press @ , [«=], and =] to move the cursor to the field to be edited.
(5) Press P repeatedly to display the function bar on the last page in this layer.
(6) Press the corresponding function key. For example, press CUT to perform related edit
operations.
When editing MLC programs, press the corresponding function keys according to the
editing requirements, including SELECT, DEL, CUT, COPY, PASTE, ADD LN, and DEL

LN.
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B SYMBOL
Use this function to search, delete, copy, and paste the MLC devices. MLC program
devices are represented with the symbols X, Y, M, A, T, C, D, P, and |. The operation steps
are as follows.
(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.
(3) Press EDITOR to enter the MLC Edit screen as shown in Figure 9.3.5.1.
(4) Press @ M [«=| and =»] to move the cursor to the field to be edited.
(5) Press P to display the function bar on the third page.
(6) Press SYMBOL to display the corresponding function bar.
(7) Press the function key, such as X, to display the list of corresponding devices.

and use the functions of delete, copy, or paste as required.

Note: the above steps are applicable to other device symbols.

B Save, import, and export MLC
After editing the MLC program, use the SAVE function to recompile and save the program.
Then restart the system to update the MLC program. In addition, use the corresponding
function keys (IMPORT / EXPORT) to import or export MLC files.
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9.3.6  Operation (SET)

The system runs the MLC program right after starting. To manually switch the execution status,
use this function to stop the MLC program. This function is for switching the MLC program
status to On or Off, which is usually used for testing or checking the MLC devices in the system.
The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press SET to switch to the screen of MLC execution status.

(4) Press RUN / STP to force switch the MLC program execution status.

Note: after stopping the MLC program, you can see the status of “MLC Stop” in the system

status field.

In addition, you can force the MLC device to On or Off using the corresponding functions.
B The operation steps for forcing the device status to On are as follows.

(1) Press to enter the DGN screen.

(2) Press MLC to display the function bar in the second layer.

(3) Press SET to switch to the screen of MLC execution status.

(4) Press @ ]ﬂ [€=| and =»] to move the cursor to a specific device.
(5) Press ON to switch the device status to On.

B The operation steps for forcing the device status to Off are as follows.
(1) Press to enter the DGN screen.
(2) Press MLC to display the function bar in the second layer.
(3) Press SET to switch to the screen of MLC execution status.

(4) Press @ ]!l [«=] and =»] to move the cursor to a specific device.
(5) Press OFF to switch the device status to Off.
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9.4 System monitoring (SYS MON)

This system monitoring function categorizes the various calculation results of the system and

displays them according to their types for your reference.

9.4.1 Servo monitoring (SRV MON)

This function displays the servo drive status on the screen of the system, from which you can
check the information about the channel port number and servo status of each axis. As shown
in Figure 9.4.1.1, both the spindle and Z axis are in the Off status and both X and Y axes are in
the On status.

i | cemwemans [ @ | 7

Ch AxisContRdy Load Peak JL/Im Dist. to Z P. MECH Home Abs Rst]

e X ..I e % |3% IO.G I 9.e000 I -9.902
e ¥ ..IG% || 2% ‘I 2.1 ‘I 9.e000 || @.219 ‘ E
- Q@] | [ | | [+
- Q@@ [ [ I |

Figure 9.4.1.1

The operation steps are as follows.
(1) Press to enter the DGN screen.
(2) Press SYS MON to switch to the system monitoring screen.

(3) Press SRV MON to display the servo monitoring screen.

9.4.2 1/0 monitoring (1/0 MON)

The NC series system can add the control switches for external devices with the I/O extension
modules. You can monitor the status of the 1/O extension control board connected to the system
on the I/O monitoring screen. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press I/0 MON to display the I/O extension module status monitoring screen.

Milling Machine Operation and Maintenance Manual
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9.4.3

Variable monitoring (VAR MON)

System variables (SYS VAR): VSO0 - VS31 and VS100 - VS131. The operation steps are

as follows.

1)
)
®3)
(4)
(®)
(6)
(@)

@)
)
®)
(4)
®)
(6)
)

Press to enter the DGN screen.

Press SYS MON to switch to the system monitoring screen.

Press P to display the function bar on the second page.

Press VAR MON to display the variable monitoring screen.

Press SYS VAR to display the system variable monitoring screen.

Press PAGE UP|and PAGE DN to scroll to the page with the specified variable.
You can also enter the full name of a specific system variable and press , or

enter the variable number and press SYS VAR to search for and display the specified

system variable.

EES I I
| Num_ Valve  Num_ Valle

Num Value Num Value
Vse %) Vsle %)
Vsl =) vs17 =)
Vs2 =) VSsig =)
VS3 8 VS§19 %)
VsS4 =) Vs20 =)
VS5 =) Vs2l1 =)
Vse %) VS22 %)
Vs7 %) V523 %)
VS8 %) vs24 %)
Vs9 =) VS§25 =)
vsile =) VS26 =)
VSs1l1 %) VS§27 %)
VSs12 =) V528 =)
Vs13 =) V529 =)
Vsl1l4 %) Vs3e %)
VS15 %) VSs31 %)

Figure 9.4.3.1
Channel variables (CH VAR): the variable range include VCO - VC31, VC100 - VC131, and
VC200 - VC231.

The operation steps are as follows.

Press to enter the DGN screen.

Press SYS MON to switch to the system monitoring screen.

Press P to display the function bar on the second page.

Press VAR MON to display the variable monitoring screen.

Press CH VAR to display the channel variable screen.

Press |PAGE UP| and |PAGE DN| to scroll to the page with the specified variable.

You can also enter the full name of a specific channel variable and press , or

enter the variable number and press CH VAR to search for and display the specified

channel variable.
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Axis variables (AXIS VAR): variable range includes VAO - VA31, VA100 - VA131, and
VA200 - VA231.

The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press P to display the function bar on the second page.

(4) Press VAR MON to display the variable monitoring screen.

(5) Press AXIS VAR to display the axis variable screen.

(6) Press PAGE UP|and PAGE DN|to scroll to the page with the specified variable.

(7) You can also enter the full name of a specific axis variable and press , or enter

the variable number and press AXIS VAR to search for and display the specified axis

variable.

Interface variables (IF VAR): variable range includes VHO - VH31, VH200 - VH231, VH400 -
VH431, and VH800 - VH863.

The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press P to display the function bar on the second page.

(4) Press VAR MON to display the variable monitoring screen.

(5) Press IF VAR to display the interface variable monitoring screen.

(6) Press |PAGE UP| and |PAGE DN| to scroll to the page with the specified variable.

(7) You can also enter the full name of a specific axis variable and press , or enter

the variable number and press IF VAR to search for and display the specified interface

variable.

MLC variables (MLC VAR): variable range include VMO - VM49. The operation steps are

as follows.

(1) Press to enter the DGN screen.

(2) Press SYS MON to switch to the system monitoring screen.

(3) Press P to display the function bar on the second page.

(4) Press VAR MON to display the variable monitoring screen.

(5) Press MLC VAR to display the MLC variable monitoring screen.

(6) Press PAGE UP|and PAGE DN|to scroll to the page with the specified variable.

(7) You can also enter the full name of a specific MLC variable and press , or
enter the variable number and press MLC VAR to search for and display the specified
MLC variable.
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9.5 Password setting (PWD)

In order to effectively control the operation security of the system functions, you can use this
function to assign different levels of authorization for the system (system maintenance),
machine (mechanical devices), and user (operation).

This prevents unauthorized users from changing the system settings and thus affecting the

system operation.

9.5.1 System security (S SCP)

This function includes security lock (LOCK), security unlock (UNLOCK), and system check (SYS

CHECK). The password must be four characters containing at least one letter and one number

(no special characters). The operation steps for locking and unlocking the system security are

as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press S SCP to display the corresponding function bar.

(4) When the system security is in the unlocked status, press LOCK to immediately lock all
system-related functions.

(5) When the system security is in the locked status, press UNLOCK, and a dialog box appears
for you to enter the valid password.

(6) After entering the password, press to unlock the system.

The operation steps for system check are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press S SCP to display the corresponding function bar.

(4) When the system is in unlocked status, press SYS CHECK to check the status of the items.

If the check box for an item is selected, it means that item is in error.
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9.5.2 Machine security (M SCP)

This function includes password change (PWG CHG), security lock / security unlock (LOCK /
UNLOCK), and user reset (RST U1 and RST U2).

The password must be four characters containing at least one letter and one number (no
special characters). The operation steps for changing the machine security are as follows.
(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine security.

(4) Press PWD CHG and a dialog box appears as shown in Figure 9.5.2.1. Enter the old

password, new password, and retype the new password for confirmation.
(5) Press ENTER|to complete changing the password.

E— N e R

Total time 690: 28: 48
: 00

Single tir
Old password

New password m
Target st New password again m

Completetaswocrs

Date 2ez21/ea/27 Time 13:14:13

Figure 9.5.2.1

The operation steps for unlocking the machine security are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine security.

(4) When the machine security is in the locked status, press UNLOCK and a dialog box
appears for you to enter the valid password.

(5) Enter the valid password and press to unlock the machine security.

Note: The default password for machine security is 0000 which is not assigned to any authorization level,
meaning that users of any level can access the machine-related functions. You need to change the
default password of 0000 to enable the machine security, and only users with the authorization can

access the machine-related functions.
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The operation steps for locking the machine security are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine security.

(4) When the machine security is in the unlocked status, press LOCK to immediately lock all

machine-related functions.

The function of user reset allows the equipment supplier to reset the user’s password. When
customers forgot their user passwords, they can ask

the equipment vendor to reset the password to the factory default password. This function is
only available when the password is changed from the default.

The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine security.

(4) Press RST U1 or RST U2 to reset the user’s password.

Function enabling (FUN ENA) allows the equipment supplier to enable or disable the group

functions. Once the selected group function check box is cleared, the group function is disabled

after restarting. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine security.

(4) Press FUN ENA to enter the setting screen for enabling or disabling the group functions.

(5) Press @ and M to move the cursor to the check box of the group function to be cleared
and press to clear the check box. Then press OK and restart the system for the
changes to take effect.

(6) Continued from Step (5), to maintain the original settings, press CANCEL to exit the screen
and discard the previous settings.

(7) To restore to the system default setting, press DEFAULT.

SFT

‘Function Enabled ‘ ©036ZMC13XZ_1.NC | N1 |
Show Show Show
[V |POS [V | OPERATE
[ V. |PRG [V | MAGA
[V |OFs [V | SPINDLE
Vv | DGN [V | MACHINE
[V |AM [ v |HOME
[V |GRA [V | COMP
A PAR [V | SYSTEM
V| SOFT v | MLC
[V | GRAPHIC
[V | SERVO
[V | CONFIG
V| SETRIO

106 | |RPD 108% 310G 1000 S 10@% |
& oK | canceL | DeEFauLT | \ \ =]
Figure 9.5.2.2
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The function of restoring to default (DEFAULT) allows users to restore the system with the

system backup file when the system is in error or the system data is seriously damaged. In the

Default screen, if the check box is selected, it means the data of that item is damaged. You can

use this function to restore the data of that item. This function is available only when you have

the proper authorization. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press M SCP to switch to the function bar of machine security.

(4) Press DEFAULT to enter the corresponding screen and pressm M [€=] and=»lto move
the cursor. Press to select the item to be restored.

(5) Clear the check box: move the cursor to the selected item and press to clear the
check box.

(6) Press OK to restore the system.
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9.5.3  User security (User SCP)

This function includes U1 SCP and U2 SCP. The functions of user security include password

change (PWD CHG), security lock (LOCK), and security unlock (UNLOCK). The password must

be four characters containing at least one letter and one number (no special characters). Take

U1 SCP for example, the operation steps for changing the user password are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) When U1 SCP is locked, press U1 SCP and a dialog box appears for you to enter the
password for U1 SCP.

(4) Enter the valid password for U1 SCP, then press , and U1 SCP is unlocked and the
corresponding function bar is displayed.

(5) Press PWD CHG and a dialog box appears. Enter the old password, new password, and

retype the new password for confirmation.
(6) Press ENTER|to complete changing the password.

The operation steps for unlocking the user security are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) When U1 SCP is locked, press U1 SCP and a dialog box appears for you to enter the
password for U1 SCP.

(4) Enter the valid password for U1 SCP, then press , and U1 SCP is unlocked and the

corresponding function bar is displayed.

The operation steps for locking the user security are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) When U1 SCP is unlocked, press U1 SCP and a dialog box appears for you to enter the
password for U1 SCP.

(4) Press LOCK to lock U1 SCP.

Note: the function of user security is the same as that of machine security. The default
password for user security is 0000 which is not assigned to any authorization level. You

need to change the default password of 0000 to enable the user security.
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9.5.4  Expiration time (EXPIRE)

For specific situations that require a time limit on usage, you can set the operation time for the

controller by security authorization. After the time limit is set, the available duration (hours /

days) is automatically controlled by the system. When this function is enabled, you can only

remove or reset the time limit with the proper authorization. When the time limit is not set or

disabled, no expiration date is displayed in the Deadline field on the screen, as shown in

Figure 9.5.4.1. Once you set the time limit and do not disable it, the expiration date is

displayed in the Deadline field, as shown in Figure 9.5.4.2.

Deadline:

Date 2021/ea/27

Time 13:15:13

Figure 9.5.4.1

I eV R

Deadline: 2021/04/28

Date 2e21/e4/27

Time 13:18:e5

s e T
&fserne|reiease | pesep| | | | |

Figure 9.5.4.2
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You can see the controller’s operation expiration date and time on this screen. When the duration
is up, the system will be locked, meaning that any execution of G-code program (in both AUTO

and MDI modes) is prohibited. The execution will not resume until the time limit setting is disabled
or extended. If the time limit expires, contact the distributor or equipment supplier for entering the

valid password to remove the time limit.

You can set the time limit only when the function is not enabled. The operation steps for setting
the time limit are as follows:

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) Press SETTING to display the setting screen of time limit.

(5) Enter a valid password to set the time limit for the controller’s operating duration.

The operation steps for removing the time limit are as follows (contact the distributor or

equipment supplier for services).

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) Press RELEASE and a dialog box appears for you to enter the activation code as shown in
Figure 9.5.4.3.

oo [ eeeewmaw [ [
Deadline: 2621/04/8

Please input start code: | |

Validate code: 5280033-wsbueey

Figure 9.5.4.3
(5) After being authorized legally, enter the activation code, press ENTER| to reconnect power

to the NC system to remove the time limit.

Note: after the time limit is removed, no expiration date is displayed in the Deadline field as

shown in Figure 9.5.4.1, which means no time limit is set for the system.
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The proper authorization is required to lock or unlock the EXP SCP function. When the function
is locked, enter the valid security password to unlock it. When the function is unlocked, you can
use all the functions for the time limit setting. The functions include password change (PWD
CHG), security lock (LOCK), and security unlock (UNLOCK). The password must be four
characters containing at least one letter and one number (no special characters). The operation

steps are as follows.

The operation steps for changing the password for EXP SCP are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) When EXP SCP is locked, press EXP SCP and a dialog box appears for you to enter the
password for EXP SCP.

(5) Enter the valid password, press , and EXP SCP is unlocked and the corresponding
function bar appears.

(6) Press PWD CHG and a dialog box appears. Enter the old password, new password, and
retype the new password for confirmation.

(7) Press to complete changing the password for EXP SCP.

The operation steps for unlocking the expiration security are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) When EXP SCP is locked, press EXP SCP and a dialog box appears for you to enter the
password for EXP SCP.

(5) Enter the valid password, press , and EXP SCP is unlocked and the corresponding

function bar appears.

The operation steps for locking the expiration security are as follows.

(1) Press to enter the DGN screen.

(2) Press PWD to switch to the function bar of password setting.

(3) Press EXPIRE to display the expiration information.

(4) When EXP SCP is unlocked, press EXP SCP to display the corresponding function bar.
(5) Press LOCK to lock EXP SCP.
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9.6 System information (STATUS)

This function provides information about the firmware and hardware versions of the system. You
can maintain and optimize the system according to the version information displayed on the
screen. The functions include system status, firmware serial number, hardware serial number,

and equipment information.

The operation steps for system status display are as follows.
(1) Press to enter the DGN screen.
(2) Press STATUS to enter the system information screen.

(3) Press SYSTEM to display the system status screen.

The firmware serial number display includes the firmware version of the system. The operation
steps for displaying the firmware serial number are as follows.

(1) Press to enter the DGN screen.

(2) Press STATUS to enter the system information screen.

(3) Press FW SN to display the firmware versions of the system as shown in the following

figure.

(o pemewtame | sns |

1 Version 1 01.009
2  Version 1 Date 2015-06-22
3 Version 2 00.241
4  Serial number 1_(CP) 00,004
5  Serial number 2_(PA) 00.000
6 Serial number 3_(HM) 92.417
7 Serial number 4_(MO) 05.126-0@
8 Serial number 5_(ML) 00.009
9 Serial number 6_(FP) 00.017
1@ Serial number 7_(API) 00.052
11  Serial number 8_(MODBUS_DRI)

[RP 200 306 1000 5 100k
] svsTem | AN | wsn Mo | | ] |

Figure 9.6.1

The operation steps for displaying the hardware serial number are as follows.
(1) Press to enter the DGN screen.
(2) Press STATUS to enter the system information screen.

(3) Press HW SN to display the hardware version.

The operation steps for displaying the device information are as follows.

(1) Press to enter the DGN screen.

(2) Press STATUS to enter the system information screen.

(3) Press M INFO to display the device information screen.

(4) You can enter the device information on the screen or press DEL to delete the information

in the field where the cursor is located.
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9.7 Gain tuning (TUNING)

The auto tuning function enables the NC system and servo drive to provide optimized motion
control for meeting different machine characteristics. The NC series controller reads the initial
servo parameters and calibrates the motion control with the gain tuning function. The results of
gain tuning are returned to the servo drive, so the control parameters of the controller and drive
are consistent. This facilitates the gain tuning procedure and maintains high-precision control of
the system. The Servo Tuning screen is as shown in the following figure and the operation steps

for each subordinate function are as follows.

g:is °  cument [e% | m [ e MECH [ -e.ee2

No. | Parameter Name POS1 |-------- (4)
P1-37 Load Inertia Ratio 0.0 c Pa

p2-e@ Position Loop P gain 125 POS2 |.--cacu-- Q
P2-22 Position Feedforward (] Q Fpsrrn

p2-04 Speed Loop P gain 502 502 ngIdItY

p2-e6 Speed Loop I gain 80 80 BW 100 Hz

p2-25 OSC. Reject filter 20 20 5)
p2-26 External Noise Reject ° ° JL/Im ,T £ (

p2-49 Speed D Filter and J Suppression|[eF]:8ee |[eF]:8ee ™\ J
p2-47 Auto Resonance Suppression Sel ° ° Acc. TiITIe| 200 ms

p2-23 Notch filter Freq(1) 262 262

p2-24 Notch filter Gain(1) 5 - 5 Time 20 ns

p2-42 MNotch filter Freq(2) 562 562

p2-a4 Notch filter Gain(2) 22 22 SDEEd 3000 -

p2-45 Notch filter Freq(3) 1125 1125 Interval W o

p2-4¢ Motch filter Gain(3) 3 3

(2) ()

(1) Servo parameter: number and name of (4) Position setting: Position 1 / Position
servo parameters 2
(2) Results after gain tuning: displays the (5) Tuning conditions

calculation results of auto tuning
(38) System settings: displays the current

servo settings
B Next axis (NEXT AX): for switching to another axis for gain tuning setting. You need to
perform auto tuning for each axis separately, so after completing the setting of one axis,
use this function to switch to another axis and continue auto tuning. The operation steps
are as follows.
(1) Press to enter the DGN screen.
(2) Press P to display the function bar on the next page.
(3) Press TUNING to enter the auto tuning setting screen.
(4) If you need to set the gain parameters for other axes, press NEXT AX to switch to the

specified axis.

B Read servo parameters (READ): Accesses the parameter values from the servo and
writes them in the Calculate fields. The operation steps are as follows.
(1) Press to enter the DGN screen.
(2) Press P to display the function bar on the next page.
(3) Press TUNING to enter the auto tuning setting screen.

(4) Press READ to read the servo parameters back to the controller.
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B RUN, JOG—, JOG—, POS1, POS2: These functions are for setting the operation of auto
tuning. Use these functions to enable auto tuning, and set and operate the positioning
direction. The operation steps for the continuous operation of a single axis are as follows.
(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) Press P to display the function bar on the next page.

(5) Press JOG+ to move to the left positioning point.

(6) Press POS1 to set the left positioning point.

(7) Press JOG— to move to the right positioning point.

(8) Press POS2 to set the right positioning point. The movement is now limited to between
Position 1 and Position 2.

(9) Press RUN to start auto tuning.

(10) During auto tuning, press STOP to compete tuning. The system automatically

calculates the best gain value.

B Gain calculation (COMPUTE): To change the parameter values of rigidity, bandwidth, or
inertia to accommodate the machine characteristics, you can use this function to calculate
and generate the results of gain tuning. The operation steps for calculating the gain value of
a single axis are as follows.

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) Press @ and M to move the cursor to the fields of Rigidity, BW, and JL/Jm to set the
parameters.

(5) Press COMPUTE to calculate the tuning results.

B Gain value writing (WR GAIN), resonance value writing (WR NOTH): The system
automatically calculates the gain values after auto tuning is finished and the motion stops. If
the values after auto tuning meet the expectation, you can use these functions to write the
new parameter values to the servo. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) After tuning, the results are automatically calculated.

(5) Press WR GAIN to write the corresponding gain parameters to the servo. Press WR
NOTH to write the parameter values for resonance suppression to the servo.

Note:

1. You have to write the results of auto tuning to the servo for the values to take effect.

2. After writing the gain values and resonance values, the servo parameters are updated and the

previous settings cannot be restored. Thus, double check before writing the values.
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B Calibration for tapping (TAP RIV): In tapping applications, calibrate the machine and

servo with this function.

If you use Delta servo products for the spindle, the operation steps for TAP SET(1) are as
follows.

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) Complete the gain tuning for the servo axes X, Y, and Z, and the spindle.

(5) Press P to switch to the function bar on the last page.

(6) Press TAP RIV to switch to the corresponding screen.

(7) Press TAP SET (1) and a confirmation window appears. Enter “Y” and press

to complete calibrating the machine for tapping applications.

If you use Delta AC inverters or third-party servo for the spindle, the operation steps for

TAP SET (2) are as follows.

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) Complete the gain tuning for the servo axes X, Y, and Z, and the spindle.

(5) Press » to switch to the function bar on the last page.

(6) Press TAP RIV to switch to the corresponding screen.

(7) Next, press TAP SET (2) and a confirmation window appears. Enter “Y” and press
. Next, the spindle control ratio gain input window will appear; enter the correct
value and then press , and the system will adjust the tap setting of the machine

according to this value.

B Servo parameters (SERVO): For displaying and setting servo parameters in the Servo

Tuning screen. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press TUNING to enter the auto tuning setting screen.

(4) Press P repeatedly to switch to the function bar on the last page.

(5) Press SRV MON to display the servo parameter screen.

(6) Move the cursor to the field of the parameter to be edited, enter the value, and press
to complete the setting for that parameter field.
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9.8 Import (IMPORT)

You can use this function to import the backup parameters to the NC system with security

authorized. The operation steps for importing parameters are as follows:

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press IMPORT to display the file manager (FILE) window as shown in Figure 9.8.1. Press
EI and , select the directory for importing, and press to read the files in the folder.

Totl_[cF:\ Size  Date  Time 48
|_|20200605 2020/06/05 15:16

Sin |_|20200904-BK 2026/09/0a @8:57 ea
|_|20200915-BK 20206/09/15 18:29
|_|2020092BK 2020/09/22 17:20
Il |20210311] 2021/03/11 16:55
|_|PART PROGRAM 2020/10/16 08:48

Tar |_|20210421 2012/01/15 23:09

Cor |_|2020102-NG-HUA 2020/10/22 12:40
20210311

Figure 9.8.1

(4) After entering the parameter selection screen, press m E[ [€=] and =»] to move the
cursor to the system parameter to be imported, press ENTER to select it or cancel

selection.

(5) To select all the check boxes, press SEL ALL. To clear all the selected check boxes, press

CLRALL.
mporiEspert [ ewemaaawe [ w [T
=l NC Info +N| SYSTEM
— SERVO — N comp
=1 ALARM —N' PAR GRP
/| MLC Program —N' USR VAR
— | Soft Panel —N| M VAR
- /| SofePanel Recipe | N| M INFO
-~ W MACRO + N MACRO
- N COORD
- M| CUTTER
- NV MAGA
' V! MLC Hold Mem

Figure 9.8.2
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(6) Press IMPORT and a dialog box for confirmation appears. Enter “Y” and press ENTER to
import the data of the files to the system. Then, a progress bar of the importing process is

displayed. Cycle power to the system after completing importing the files.

e e I

NC Info SYSTEM
SERVO COMP
ALARM PAR GRP
MLC Program USR VAR

Soft
Sofe
MAC

All macro files will be replaced

Are you sure to execute ?(Y/N)

W WUTTLEN
h% MAGA
MLC Hold Mem

Figure 9.8.3
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9.9 Export (EXPORT)

Use this function to back up the parameters of the system. The exported files are divided into
three types: parameter files, MLC, and software panel. You have to access the security

authorization to use this function.

Type Filename Description
Parameter files PAR.ncp NC information, servo parameters, and alarms
MLC MLC.gmc MLC programs
MLC MLC.lad Image codes for MLC Ladder
MLC MLC.lcm Remarks for MLC Ladder
Software panel HMI_cin §;:;<Ztlen information and element properties for software
Software panel HMI.img Graphic files for software panel
Software panel HMl.sci Project files for software panel

The operation steps for exporting parameters are as follows:

(1) Press to enter the DGN screen.

(2) Press P to display the function bar on the next page.

(3) Press EXPORT to enter the parameter export selection screen.

(4) After entering the parameter selection screen, press @ M [€=| and =»] to move the
cursor to the system parameter to be exported, press to select it or cancel selection.

To select all the check boxes, press SEL ALL. To clear all the selected check boxes, press

CLRALL.
mporiExport [ owemeraawe [ w [T
mm—
: = M NC Info # W SYSTEM 1
I I SERVO - NI comP .
: =[5 ALARM ' N PAR GRP 1
| M MLC Program N USR VAR :
1 V| Soft Panel NI M VAR i
: V| SofePanel Recipe | N M INFO 1
1 — ¥ MACRO +N| MACRO :
1 - N| COORD H
H W] CUTTER I
1 | MAGA :
L ooIoonnles . MLC Hold Mem

Figure 9.9.1

9-31



Diagnosis (DGN) Group Milling Machine Operation and Maintenance Manual

9-32

(5) Press EXPORT and the file manager (FILE) window appears as shown in Figure 9.9.2.

Press @ and M to select the directory for saving the exported files, or directly enter the
folder name and press ENTER| to save the exported files to the specified folder.

— N _CF:A Size Date  Time
+ M| |_|20200605 2020/06/05 15:16
- M| |_|2020@9e4-BK 2020/09/04  08:57
- M| |_|2e20@915-BK 2020/09/15 18:29
-V | _|2e200928K 2020/09/22 17:20
M ll[20210311] 2021/03/11  16:55
__|PART PROGRAM 2020/10/16  ©8:48
320210421 2012/01/15 23:09
_|2020182-NG-HUA 2020/10/22 12:40
20210311
F3
DELETE

Figure 9.9.2

(6) Then, the screen displays a progress bar showing the exporting process until the
exporting is finished.

(7) If you want to save the exported file to a new created folder, name the folder, then press
FOLDER to save the exported file in the folder, as shown in Figure 9.9.2.

(8) If you save the exported file to a folder where an exported file already exists, a confirmation
window appears. Enter “Y” and press to replace the existing file with the newly

exported file.

=M NC Info + N SYSTEM

-~ V| SERVO -V compP

# N ALARM W' PAR GRP
W MLC Program WV USR VAR

Update backup folder! Are you sure to execute ?(Y/N)

—coTTo
V| MAGA
V! MLC Hold Mem

Figure 9.9.3
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9.10 Multi-language (TEXT WR)

The default display languages for the group screens and corresponding function bars are
Traditional Chinese, Simplified Chinese, and English. If there is a need for other languages, use
this function to switch the interface to other languages. Contact the distributors or equipment

suppliers for related information.

9.11 LOGO (LOGO WR)

Use LOGO WR to set the startup screen of the NC system with user-defined pictures for

displaying the trademark or for other purposes. This function is available only when you have

the proper authorization. The operation steps are as follows.

(1) Press to enter the DGN screen.

(2) Press P repeatedly to display the function bar on the 2" page.

(3) Insert the USB disk with the correct system startup screen file (SYSLOGO.bin) in it to the
controller.

(4) Press LOGO WR and a dialog box appears for confirmation.

(5) Enter “Y”, press OK, and the system automatically reads and loads the startup screen file
from the USB disk.

(6) After the LOGO image file is updated, restart the system to display the updated startup

screen.
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Alarm (ALM) Group

The ALM group displays the alarm messages issued by the system in real time.

20.1  AlQIM (ALARM) «+etetetttttitiiiiiiiiii it 10-2
10.2 Alarm history (H|STORY) ................................................................. 10-3
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If an alarm occurs due to execution error or incorrect command format, the Alarm screen is
automatically displayed.

This group shows the alarm messages issued by the system in real time for you to troubleshoot
the errors according to the displayed alarm information. In addition to displaying the current

alarms, the ALM group also records the previous alarms.

Note: [Function names|in a box (such as [POS)) mean the keys on machine operation panel A;

bold function names (such as CLR ALL) mean the function keys of F1 - F6.

10.1  Alarm (ALARM)

When an alarm occurs, troubleshoot the issue first, and then press |RESET] to clear the alarm
and set the system to the initial status. The alarm display screen is as shown in the following

figure and the sections with indicators show information about the alarms.

>1 | 1IE@® X Axis:AL12@@ Servo receive error 2021/04/28 15:33:15
(2) 2 [ 1EG® v Axis:AL1200 Servo receive error 2021/04/28 15:33:16
3 | 1E@@ Z Axis:AL12@@ Servo receive error 2021/04/28 15:33:17
4 | 1IE@@ SP1 Axis:AL120@ Servo receive ermor 2021/04/28 15:33:18
- % p1E@O  Port 9:AL1200 Servo receive error 2021/04/28 15:33:19
® [
\.

_ | awem pstory] | | | ||
Figure 10.1.1

(1) Alarm message (3) Alarm code

(2) Sequence of alarm occurrence

The operation steps for displaying and clearing the alarm messages are as follows.
(1) Press to enter the ALM screen.

(2) Press ALARM to enter the alarm message screen.

(3) Press to clear the alarm messages shown on the screen.

10-2



Milling Machine Operation and Maintenance Manual

Alarm (ALM) Group

10.2  Alarm history (HISTORY)

This function records all the issued alarm messages and history information. In the History
screen, you can access the error history during system execution as well as troubleshoot and
analyze the errors according to the occurrence time and types of alarms. The alarm history
records the occurrence time and names of the alarms. It can record up to 512 sets of data. In

addition to displaying the alarm information, you can also delete the alarm history with this

function.

e e o [ [T

1 |B@26  EMERGEMCY 5TOP 2021/04/27 1

2 | 1212  DMCMET INIT ERROR 2021/04/27 14:51:19
3 | B®26®  EMERGENCY STOP 2021/04/27 14:50:56
4 | 1IE®®  Port 9:4L1200 Servo receive error 2021/04/27 14:50:56
G | 1IE®@ SP1 Axis:AL120@ Servo receive error 2021/04/27 14:50:55
6 | lIEG® z Axis:AL1208 Servo receive error 2021/04/27 14:50:54
7 | 1EG® ¥ Axis:AL1208 Servo receive error 2021/04/27 14:50:53
8 || 1E00 X Axis:ALL208@ Servo receive error 2021/04/27 14:50:52
9 [[B@2@  EMERGENCY STOP 2021/04/27 14:50:48
18| BE2®  EMERGENCY STOP 2021/04/27 14:50:46
11) 3208 MACHINE WILL BE LOCKED( 1 Day) 2021/04/27 13:59:16
12| 1E@® 7 Axis:0x@303 2021/04/27 13:47:36
13| 1E®®  SP1 Axis:AL24@@ Servo parameter read error 2021/04/27 13:47:24
14| 1E00 Z Axis:AL248@ Servo parameter read error 2021/04/27 13:47:24
15| 1E®®  SP1 Axis:AL12@@ Servo receive error 2021/04/27 13:47:24

Figure 10.2.1

The operation steps for clearing all the alarm history are as follows.
(1) Press to enter the ALM screen.

(2) Press HISTORY to enter the alarm history screen.

(3) Press CLR ALL and a confirmation window appears.

(4) Press EI and then ENTER to clear all the alarm history.
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Graph (GRA) Group

The GRA group displays the real-time motion trajectory when the program is executing

or checks the machining program when the program is not executing.

11.1 Trajectory d|sp|ay ........................................................................... 11-3

11.2 Program SiMUlation «rorreerreriniiiii i e e 11-4
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The GRA group provides two functions, trajectory display and program simulation (preview).
Trajectory display: displays the current processing trajectory during processing.

Program simulation: for checking whether the program format and path are correct before

1 1 processing.

Note: [Function names| in a box (such as POS) mean the keys on machine operation panel A;

bold function names (such as CLR ALL) mean the function keys of F1 - F6.
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11.1 Trajectory display

When a machining program is executing, switch the system to GRA mode, and the system
automatically draws the motion trajectory of the current program on the screen, with which you

can check if the actual machining path is correct.

Function descriptions of the keys are as follows.

(1) : enters the GRA screen.

(2) CENT SET (center setting): displays the current motion trajectory in the center of the
display area.

(3) WIN RST (window reset): scales the graph to a moderate size and locate it in the middle of
the screen.

(4) WIN SET (window adjustment): press UP, DOWN, LEFT, RIGHT, ZM IN, and ZM OUT in
the WIN SET screen to adjust the display of the path graph.

(5) Clear: clears the content of the tool path display area.
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11.2 Program simulation

This function draws the complete path of the G-code program for you to check if the program
format is correct before the machining starts. This function can be further divided into GRAPHIC

(graphic preview) and PREVIEW (machining preview).

Function descriptions of the keys are as follows.

(1) Press the button to enter the GRA screen.

(2) CENT SET (center setting): displays the current motion trajectory in the center of the
display area.

(3) WIN RST (window reset): scales the graph to a moderate size and locate it in the middle of
the screen.

(4) WIN SET (window adjustment): press UP, DOWN, LEFT, RIGHT, ZM IN, and ZM OUT in
the WIN SET screen to adjust the display of the path graph.

(5) PV (Step Preview): draws the path of one single block when this key is pressed.

(6) GRAPHIC: checks the program format without referring to the software limit and draws the
complete path according to the program.

(7) PREVIEW: checks the program format by referring to the software limit. The settings of the
coordinate system and the tool compensation should match the actual application so the
complete path can be correctly drawn.

(8) Clear: clears the content of the tool path display area.

Pay attention to the following when using the functions of GRA:

1. When the Preview function is enabled, machining execution is prohibited.

2. When the Preview function is enabled, switching the system mode will force close this
function.

3. If you cancel the preview during previewing, you need to start from the initial block if
desiring to preview again.

4. Graphs drawn by the function of GRAPHIC or PREVIEW may exceed the display area
because of the workpiece coordinate settings. If so, press GRAPHIC or PREVIEW again,
and the system automatically displays a moderate preview graph in the center of the display
area.

5. Use Pr14003 to set the default display of the graph.



Parameter (PAR) Group

The PAR group gathers the control and setting of various functions of the NC system in

this group. This chapter introduces functions and settings for all of the parameters.
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Milling Machine Operation and Maintenance Manual Parameter (PAR) Group

The PAR group is distinguished according to the functions into machining parameters, operation
parameters, tool magazine parameters, spindle parameters, machine parameters, home
parameters, network settings, compensation parameters, system parameters, MLC settings,
graphic parameters, servo parameters, channel settings, RIO settings and parameter group

functions.

The operation steps for modifying parameters are as follows:

(1) Press to enter the Parameter (Group) screen.

(2) Press the function buttons F1 - F6 to enter the setting screen of the parameter to modify.

(3) Press @ and M to move the cursor to the specified field, and enter a value within the range

specified in the lower right corner of the screen.

(4) Press ENTER|to complete the setting.

The timing for parameters to take effect is divided into three types according to their properties:
after cycling power to the servo drive (S), after cycling power to the system (P), or after pressing
RESET]| (R). You can determine the corresponding operations based on the red (P), (R) and (S)

texts displayed at the top-right corner of the screen after changing the parameters.

Note:

1 in a box (such as [POS)) mean the keys on machine operation panel A; bold function

names (such as CLR ALL) mean the function keys of F1 - F6.
2. Inthe PAR screen, enter “S + parameter number” and you are directed to the specified parameter

immediately.
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12.1

Machining parameter (PROCESS)

Settings for machining parameters include maximum cutting speed, acceleration and

deceleration times for cutting and smoothing, and other parameter settings for computation

functions. It can have prominent effects on the machining results. Properly set the values

according to the actual requirements to achieve the best performance.

12.1.1 Machining parameter descriptions
Parameter ltem Description Default| Setting Note
No. value range
During circular interpolation, the arc shifts
inward because of the delayed following of
the servo. With the shift amount fixed, you
Arc cutting can set the maximum feed rate of the arc
309 reference feed | radius with this parameter. The higher the 1000 |10 - 50000 R
rate parameter value, the greater the shift amount
and the lower the machining precision, and
vice versa.
Unit: mm/min
Sets the minimum feed rate for executing
Min. arc circular interpolation. The higher the feed
310 reference feed | rate, the less precise the machining and the 500 |10 -50000 R
rate more the contouring error, while it shortens
the machining time. Unit: mm/min
Sets the speed limit at corners. The higher
the value, the easier to keep the high speed
at corners for restoring to the feed rate before
deceleration. Setting the value too high or
improper setting may cause vibration of the
machine at the corners. Unit: mm/min
Max. corner Feedrate
31 reference feed 1 _ 100 | 0-50000 R
rate N N // 7 No deceleration
NS
v //
N /
e.g.150 F.g.ﬂ)()
> t
Sets the default cutting speed. When the
parameter has setting value, when the cutting
Default cutting | command did not specify a F value, )
314 feed rate the cutting speed will specify this parameter 0 0 - 20000 P
value as the default cutting
speed. Unit: mm/min, inch/min
GO0 feed rate at Sets the feed rate for rapid traverse when the
315 o . rapid traverse override is set to 0%. 100 |10 - 10000 P
0% (override) " - )
Unit: mm/min, inch/min
Sets the maximum speed of each axis for
316 GO0 feed rate | RAPID mode and G00. Unit: mm/min, 5000 | 1 -600000 R
inch/min
Sets the acceleration and deceleration time
317 | GOOACCIDEC ¢/ hid traverse. 200 | 1-2000 R
time constant .
Unit: msec
318 Max. cutting feed | Sets the maximum cutting feed rate. 5000 | 1 - 600000 R

rate

Unit: mm/min, inch/min
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Parameter

Default

Setting

Item Description Note
No. value range
Cutting Sets the acceleration and deceleration time
319 | ACC/DEC time | O cutting speed. Unit: msec 200 | 1-2000 R
constant (acceleration and deceleration time before
interpolation)
Sets the S-curve time for cutting speed. Unit:
Cutting S-curve | msec
320 - 20 1-2000 R
time constant | (acceleration and deceleration time before
interpolation)
Sets the post acceleration and deceleration
Cutting post time for cutting speed. The higher the value,
321 ACC/DEC time | the more the contouring error. Unit: msec 50 1-500 R
constant (acceleration and deceleration time after
interpolation)
S-curve time | Sets the post acceleration/deceleration
322 constant after | S-curve time. Unit: msec 10 1-100 R
cutting (ACC / DEC after interpolation)
e End(X,Y)
Radius(R2)
Start ] (R2) g|:’I’323
Radius(R1)
Arc radius When the circular path is specified in center )
823 tolerance format (I, J, K), the controller calculates the 1 1-60000 R
radius R1 (the distance from the start point to
the circle center) and the radius Rz (the
distance from the end point to the circle
center). The absolute difference between R1
and Rz should be smaller than Pr323 (|R1-Rz|
< Pr323), or alarm BOOD Radius mismatch
occurs.
Unit: um
When the system performs curve fitting, if the
Max. block length| block length of GO1 exceeds the setting in
329 of path Pr329, the curve fitting for the block is 20 0 - 10000 R
smoothing automatically canceled and the linear
interpolation remains effective. Unit: 0.1 mm
When the angle specified by a single block
Min. corner angle| exceeds the minimum angle of curve fitting,
330 of path the curve fitting for the corner is automatically| 15 0-90 R
smoothing canceled and the sharpness is kept.
Unit: degree
It sets the minimum length for corner
detection. If the corner is formed of paths that
Length for are too short, the system keeps looking for
331 corner detection | the adjacent paths that are long enough and 100 | 0-10000 R
then start calculating the corner angle.
Unit: 0.0001 mm
To have a smoother machining path, the
smoothing function automatically adjusts the
coordinates assigned in a single block and
Tolerance of this parameter sets the adjustable distance.
3392 single-block path The greater the value, the smoother the path 0 0 - 10000 R

smoothing

in the block, but the path is more unlikely to
pass the coordinates set in the block. When
the value is smaller, its fitting curve will be
closer to the coordinates specified by the
original program.  Unit: 0.0001 mm
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Parameter Default| Setting

Item Description Note
No. value range

Cosine error for curve fitting. The greater the
value, the smoother the curve. But if the
tolerance is set too great, the more the
contouring error. The smaller the value, the
more likely the machining contour is close to
the programmed path for linear interpolation, | 100 | 0 - 50000 R
but the curve is less smooth. It is suggested
that the parameter value and the error value
set in the CAM software should be consistent
so as to make the path smoother without
affecting the precision. Unit: 0.0001 mm

Sets the radius for the rotation axis. The
greater the value, the slower the rotation
speed and vice versa.

Setting it to 0 disabled this function; at this
time, the feed rate of the rotation axis is F
(deg/min).

When set to a non-zero value, the system
defines this value as the radius of the rotation
axis to calculate the arc length, and performs
interpolation based on the arc length.
Meanwhile, the feed rate for the rotation axis is
determined by the F value (mm/min).

Tolerance of path

333 smoothing

Arc length R
. . (Woodw
344 Radius of rotation 0 0-2000 | orking
axis A :
R machin

0 e only)
Arc length (mm) =180 R

The default unit of feed rate for linear axes is
mm/min and that for the rotation axis is
deg/min. If the rotation axis used in the
application requires the feed rate to be
consistent with the tangential velocity
(mm/min), this function can be enabled; you
can set Pr344 with the setting value as close
as the distance between the cutting point and
the rotation center (rotation radius). The
smaller the value of Pr344, the faster the
cutting speed; the greater the value of Pr344,
the slower the cutting speed. Unit: 0.1 mm

Block No. to | Sets the number of blocks to check in tool
check in tool | compensation interference:

510 comp. Pr510 = 0: number of blocks = 3 0 0-3 P

interference | Pr510 < 3: number of blocks = Pr510
GO0 S-curve time Sets the acceleration and deceleration

511 S-curve for the GO0 movement. 1 0 -2000 R
constant o
Unit: msec
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12.2

Operating parameter (OPERATE)

During G code program execution, macro program execution and computation can be used

to achieve combined compound movements.

You can set whether to execute specified macro programs or controls in the Operation

screen.

12.2.1

Operating parameter descriptions

Parameter
No.

Item

Description

Default
value

Setting Note
range

G-code macro
call - 09010 to
09019

G code macro call-O9010

Set these parameters to 0 to disable macro call.

G code macro call-O9011

G code macro call-O9012

G code macro call-09013

G code macro call-O9014

G code macro call-O9015

G code macro call-O9016

G code macro call-O9017

G code macro call-O9018

G code macro call-O9019

0-1000 | R

13-22

M-code macro
call - 09020 to
09029

M code macro call-09020

Set these parameters to 0 to disable macro call.

M code macro call-09021

M code macro call-09022

M code macro call-09023

M code macro call-09024

M code macro call-09025

M code macro call-09026

M code macro call-09027

M code macro call-09028

M code macro call-09029

0-1000 | R

23

T code macro
call - 09000

T code macro call-0O9000
0: off; 1: on

24

Call 09030 after
break line search

Call 09030 after break line search.
0: function disabled. After finding the break line,

the system continues executing the program

without calling a macro.

1: function enabled. After finding the break line,
the system first calls and executes 09030
once CYCLE START is pressed, and then it

returns to the main program and carries on the
machining program followed by the breakpoint.

25

System DIO
setting

Sets G31 input polarity.
0: NC; 1: NO

Function
G31 high speed input point 1

Range
0-1

G31 high speed input point 2

0-1
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Parameter Default | Setting

Item Description Note
No. value range

Function Range

Control output control mode
0: DMCNET

Homing before machining
0:Y;1:N

Screw unit

0: metric; 1: imperial

G31 high speed input 1 switch
0: off; 1: on
G31 high speed input point 2 switch

0-1 0-
0: off; 1: on 96 OxFFFF P

Hardware limit check

0: off; 1: on

Software limit check

0: off; 1: on

Ignore decimal places of moving
commands

System 0: do not omit

46 application (example: input 1 to indicate 1 pm)
setting 1: omit

(example: input 1 to indicate 1 mm)

Function Range

GO0 operation mode
0: rapid feeding by multi-axis linear
interpolation (same as G01) 0-1

1: refers to the maximum feed rate of
each axis

Macro look-ahead
0: off; 1: on 0
GO0 path bllendingj] mode 96 OXFEFF P
0: same axis; 1: different axes

The greater the setting value of Pr334,
the larger the chamfer of the path.

Return mode of one-key macro call

0: go to the next line; 1: return to the 0-1
interrupted line

Pre-warning for software limit
0: off; 1: on
MPG filter gain. For setting the MPG response.
The greater the value, the faster the response,

0-1

a7 MGP gain but the machine is subject to vibration. 100 | 1-60000 | R
Unit: 0.0001
Sets the MPG filter.
i 0: disabled
48 MPG filter 0 0-6 R
Level 1 2 3 4 5 6
kHz 31 10 5 25 1.6 1.2
0: the 4™ axis includes both limit and home
signals
Axis port input | 1: Changes the positive limit signal, negative limit
49 . . . A 0 0-1 R
setting signal, and home signal of the 4™ axis in axis
ports 1 - 4 to the home signals of the 4, 5,
and 6" axes.
) Function Range
50 Mapro file Display O macro file 0-1 0 0-3 P
display
Display G/M macro file 0-1
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Parameter Default | Setting

Iltem Description Note
No. value range

Function Range

Spindle check before cutting: when this
function is enabled, if a cutting command is
. executed but the spindle is not in 0-1
51 System auxiliary | gperation, the system displays an alarm. 0 0-1 =

tool 0: off; 1: on

Non-volatile setting for #10450 -
#10500 0-1

0: on; 1: off

Function Range

Tool radius compensation first point
compensation mode 0-1
0: Type B; 1: Type A

G54 - G59 offset coordinate switch

0: off; 1: on

Stroke protection: When this function
is enabled, the Pr611 and Pr612 stroke
protection edge function will be 0-1
enabled.

0: off; 1: on

1%t spindle OA/OB signal sequence
51 Systengoi:lxﬂlary 0: AB; 1: BA 0 0-1 P

Return mode after triggering M96
0: go to the next line; 1: return to the 0-1
interrupted line

G94 / G95 default setting
0: program; 1: Pr306

Draw coordinate selection
0: Machine; 1: absolute

MPG backtrack function: supports the
backtracking of 30 blocks 0-1

0: off; 1: on
Feedback check
0: on; 1: off

0-1

Unit setting for coordinate display. For example,
Unit decimal | when you set this parameter to 3, the coordinates

301 . . .

places are displayed with three decimal places, such as

-99999.999 to +99999.999

Function Range

T code read mode (0: keep T; 1: clear)
0: After T code calls 09000 and reads
#20 repeatedly, keep the last T value
(default)

1: after T code calls 09000 and reads

305 _C_hannel _ #20 repeatedly, the value read is 0 0 362 p
auxiliary setting

EMG stop source

0: system; 1: M1079

GO0 / G1 transition speed

0: decelerate to zero speed

1: do not decelerate (according to the
setting of Pr334)
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Parameter Default| Setting

Item Description Note
No. value range

Function Range

Run macro program in advance with T
code:

When the program runs to a few line
block before calling the T code of the
subroutine 09000 (the number of lines
for T code to run macro program in
advance can be set through Pr507),
call the subroutine automatically (the 0-1
number of the macro program for T
code to run in advance can be set
through Pr506). Once entered the
subroutine, the T code tool number can
be read at #20, and it supports multi-T
commands.

0: off; 1: on

Record machine coordinates after
triggering HSI 0-1
0: command; 1: feedback

MLC axis positioning command type:
0: floating point number; 1: integer

When set as floating point number, the
positioning command special D and
machine coordinates special D of the
MLC axis are both displayed in floating 0-1
point number format. If set as integer
format, the command refers to Pr301
[Number of decimal places of the unit]
and corresponds to the special D of
MLC positioning machine coordinates
and machine coordinates.

JOG speed mode:

When enabled, it will change the unit of
Channel D1062 (JOG and dry run speed setting)
auxiliary setting | from speed (F) to percentage (%), and
its limit is 100%. The numerical 0-1
specifications are the same as D1056
and D1058. At this time, the JOG
speed is Pr640xD1062 (%).
0: Speed; 1: %

Special D rotation axis coordinates
display range

0: The display range is [-360, 360]

1: The display range is [0, 360]

Short block feed rate limit

0: function disabled

1: function enabled

Related parameters: Pr504 short block
feed rate limit length (0.1 mm), Pr505
short block feed rate limit speed 0-1
magnification (0.1%). When this
function is enabled, when the block
length is less than the setting of
Pr504, the block speed = Pr505
parameter setting deceleration
percentage*G code specified F.

305 0 362 P

Preview function referencing cutting

speed override

Sets whether to refer to the cutting

speed override during preview

0: do not refer to cutting magnification
during preview. 0-1
Use the highest speed to preview
straight lines and refer to the speed
set in D1150 to preview arcs. When
the setting of D1150 is less than
80000 mm/min, the system performs
drawing preview at 80000 mm/min.
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Parameter Default| Setting

Item Description Note
No. value range

1: refer to cutting magnification during
preview.

B When cutting speed override =
100%, use the highest speed to
preview straight lines and refer to
the speed set in D1150 to preview
arcs.

B 0% < cutting speed override <
100%, the preview speed of
straight line and arc refers to the
setting of [Pr316*cutting speed
override]

B Cutting speed override = 0%, the
straight line and arc preview
speeds are F specified in the G
code.

RAPID mode maximum speed limit

reference:

In RAPID mode, the reference of the

maximum speed of each axis can be

determined by this parameter.

0: refer to the axis parameter Pr621 0-1
for the maximum speed of each
axis in RAPID mode.

1: refer to the axis parameter Pr638
for the maximum speed of each
axis in RAPID mode.

Function Range

Default unit
0: metric; 1: imperial

Default programming mode
0: absolute; 1: incremental

Default feed mode
1: feed per minute 0-1
0: feed per rotation
G-code Default plane

306 programming | o. G147 0 o ]
parameter 1- G18 0-2

2:G19

Default workpiece coordinates
0: G54

1: G55

2: G56 0-5
3: G57
4: G58
5: G59

Function Range

Tool length compensation movement
mode
0: immediately.
When the block has a tool length
compensation execution or
cancellation command without a Z
axis command, Z axis moves. 0-1
: program. 0-
) When the block has a tool length 0xD4 OxFFFF P
setting compensation execution or
cancellation command without a Z
axis command, Z axis will not
move.
Spindle speed after reset
0: command speed remains after
reset 0-1

1: command speed becomes 0 after
reset

Channel 1
307 application
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Parameter Default| Setting

Item Description Note
No. value range

Software limit check mode

0: checks the program path machine
coordinates when software limit
checking

1: checks the tool path machine
coordinates software limit checking

Tool length input mode

Sets whether to deduct the tool length

(assigned by H1) during tool length

compensation using the H value in

G43/G44.

0: absolute (uses the length assigned
by H)

1: incremental (deducts the length of
the first tool from the assigned H
value)

G31 input source
0: off

1: HSI 1 0-3
2: HSI 2
3:HSI1&2

Running mode after interruption

0: during the execution of a block, if
you manually move the tool from its
original position and then resumes
the program execution, the tool
moves the remaining distance first
and then returns to the original path
in the next motion block. (As shown
in the following figure)

Break point

Execution point Lj
Remaining
distance

1: during the execution of a block, if
you manually move the tool from its
original position and then resumes
the program execution, the tool
returns to the original path first and
then moves the remaining distance.
(As shown in the following figure)

Brea point\
Execution point

Software limit alarm trigger mode

0: trigger the alarm when software
limit setting is exceeded.

When the machine coordinates
exceed the software limit setting,
the alarm occurs.

1: trigger the alarm when software 0-1
limit setting is reached or
exceeded.

When the machine coordinates
exceeded or is equal to the
software limit setting value, alarm
occeurs.

EMG stop mode

0: after the controller stops, the servo
switches to Servo Off

1: after the controller stops, the servo
stops and switches to Servo Off

2: after the controller stops, the servo
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Parameter Default| Setting

Item Description Note
No. value range

stops

MLC variable type
0: word type
1: double word type 0-1

Set this bit to 1 to change the
interface input / output registers to
8 sets (32-bit) from 16 sets (16-bit).

G00/G01 max. feed rate reference
0: resultant velocity.

For the maximum feed rate limit of
GO, refer to the machining
parameter Pr316 and operation
parameter Pr621; for the maximum
feed rate limit for G1, refer to the
machining parameter Pr318 and
the operation parameter Pr625.

1: individual velocity.

The maximum feed rate limit of GO,
does not refer to the operation
parameter Pr316, but refers to the
operation parameter Pr621; the
maximum feed rate limit for G1,
does not refer to the machining
parameter Pr318, but refers to the
operation parameter Pr625.

Return mode after interruption

0: GO0, uses GO0 mode to return to
the interruption 0-1

1: GO1, uses GO1 mode to return to
the interruption

Synchronous execution for M, S, and

T codes and GO0

0: off; execute M, S, and T codes first
and then GO00.

1: on; execute M, S, and T codes and
GO00 synchronously.

Cancel tool radius compensation for

GO0 block

0: Off; execute tool radius
compensation for the GO0 block.

1: On; temporarily cancels tool radius
compensation for the GO0 block.

Function Range

feed rate reference
0: program; 1: refers to Pr314

Local variable NULL function
0: off; #1 - #50 are 0 0-1
1: on; #1 - #50 are null

Current monitoring function

0-1
308 Channel 0: off; 1: on 0 0- P

auxiliary setting Tool compensation interference check OxFFFF
0: on; 1: off

Motion speed remains when
coordinates switch 0-1
0: off; 1: on

Motion speed remains when macro
call 0-1
0: off; 1: on
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Parameter Default| Setting

Item Description Note
No. value range

Dynamic axis compensation function

0: Off. Disalbe the equal slope filter
compensation function and retains
the filter output to prevent the motor
from suddenly reversing to the
position before compensation 0-1
enabled.

1: On. Enalbe the equal slope filter
compensation function. The
corresponding special D range of
each axis is D1126 - D1146.

Pause before running M99
0: M99 continues to run the functions 0-1
1: pause before running M99

Tool number display mode

The special D in MLC controls the
display function of the spindle tool
number, standby tool number and
command tool number on the POS
page. Spindle tool number: D1172;
standby tool number: D1173;
command tool number: D1174

0: G code
1: D1172

Feed/rev mode reference

0: command; refer to the spindle
command speed for the calculation
of the cutting speed in feed/rev
mode 0-1

1: feedback; refer to the spindle
feedback speed for the calculation
of the cutting speed in feed/rev
mode

304 Peck-drilling | Set the retreat amount of drill chip removal.

o 100 | 1-50000| R
escape amount | Unit: ym

Function Range

Tool withdraw direction
(for setting the withdraw direction of the

G76 / G87 cycle command tool) 0-3
0: +X; 1: -X; 2: +Y; 3: -Y 0-
326 Cycle parameter  Tapning mode 0 oxFFFE | R
0: general
1: deep-pecking (feed amount = Q, 0-2

retract amount = R)

2: pecking (feed amount = Q, retract
amount = D)

Sets the time for the servo motor to decelerate to

EMG stop time zero speed when the emergency stop is pressed 50 5-500 R

327

constant in AUTO mode. Unit: msec
Sets the delay time for the special M relay M2114
328 EMG fitn(:z delay System emergency stop when the system is 35 0-2000 | R
stopped and in Servo Off status. Unit: msec
The speed does not decelerate to zero when GO0
is executed between blocks. Use this parameter to
GO0 blendin set the blending ratio. The greater the value, the
334 X 9 | less the deceleration at block transitions and the 0 0-100 R
ratio .
faster the speed; the smaller the value, the more
the deceleration at block transitions and the slower
the speed. Unit: %
Halt M code 1
Halt M code | 0: no setting
350 - 359 1-10 Halt M code 2 0 0-1000 | P
Halt M code 3
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Parameter ltem Description Default| Setting Note
No. value range
Halt M code 4
Halt Mcode 5
Halt M code 6
Halt M code 7
Halt M code 8
Halt M code 9
Halt M code 10
Synchronization direction control
Bit O - 8: synchronous control of X - W
0: same direction
1: different directions
Function Range
Synchronous direction for X axis 0-1
Synchronization Synchronous direction for Y axis 0-1
360 direction control Synchronous direction for Z axis 0-1 0 0-0x3F | P
Synchronous direction for A axis 0-1
Synchronous direction for B axis 0-1
Synchronous direction for C axis 0-1
Synchronous direction for U axis 0-1
Synchronous direction for V axis 0-1
Synchronous direction for W axis 0-1
Specifies the master axis when X axis is the slave
Svnch axis. For example, set this parameter to 2 if
361 ync tror|1§>(us desiring to set the Y axis as the master axis for 0 0-9 P
contro synchronous control.
0: disabled; 1 -9: X - W
Svnch Specifies the master axis when Y axis is the slave
w2 | S s o 0
0: disabled; 1-9: X - W
Svnch Specifies the master axis when Z axis is the slave
s | S ans o 0
0: disabled; 1-9: X -W
Svnch Specifies the master axis when A axis is the slave
o S ans. o o
0: disabled; 1 -9: X - W
Svnch Specifies the master axis when B axis is the slave
65 onrols | 2 o 0.9 P
0: disabled; 1-9: X-W
Svnch Specifies the master axis when C axis is the slave
66 TConmolc | O 0 0.9 P
0: disabled; 1 - 9: X - W
Svnch Specifies the master axis when U axis is the slave
0: disabled; 1-9: X-W
Svnch Specifies the master axis when V axis is the slave
8 onrolv | 2 o 0.9 P
0: disabled; 1-9: X-W
Svnch Specifies the master axis when W axis is the
369 YNCronous | ¢4y axis. 0 0-9 p
control W

0: disabled; 1-9: X-W
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Parameter
No.

ltem

Description

Default
value

Setting
range

Note

371

Transfer control
X

Specifies the X axis as the axis to receive the
transfer command. When transfer control function
is enabled, the command is transferred to have
the X axis move while the originally commanded
axis does not move. For example, set this
parameter to 2 if desiring to transfer the control
command from the Y axis.

0: disabled; 1 -9: X - W

372

Transfer control
Y

Specifies the Y axis as the axis to receive the
transfer command. When transfer control function
is enabled, the command is transferred to have
the Y axis move while the originally commanded
axis does not move.

0: disabled; 1-9: X-W

373

Transfer control
V4

Specifies the Z axis as the axis to receive the
transfer command. When transfer control function
is enabled, the command is transferred to have
the Z axis move while the originally commanded
axis does not move.

0: disabled; 1-9: X-W

374

Transfer control
A

Specifies the A axis as the axis to receive the
transfer command. When transfer control function
is enabled, the command is transferred to have
the A axis move while the originally commanded
axis does not move.

0: disabled; 1 -9: X - W

375

Transfer control
B

Specifies B axis as the axis to receive the transfer
command. When transfer control function is
enabled, the command is transferred to have the
B axis move while the originally commanded axis
does not move.

0: disabled; 1 -9: X - W

376

Transfer control
C

Specifies the C axis as the axis to receive the
transfer command. When transfer control function
is enabled, the command is transferred to have
the C axis move while the originally commanded
axis does not move.

0: disabled; 1-9: X-W

377

Transfer control
U

Specifies U axis as the axis to receive the transfer
command. When transfer control function is
enabled, the command is transferred to have the
U axis move while the originally commanded axis
does not move.

0: disabled; 1-9: X-W

378

Transfer control
\

Specifies the V axis as the axis to receive the
transfer command. When transfer control function
is enabled, the command is transferred to have
the V axis move while the originally commanded
axis does not move.

0: disabled; 1 - 9: X - W

379

Transfer control
W

Specifies W axis as the axis to receive the
transfer command. When transfer control function
is enabled, the command is transferred to have
the W axis move while the originally commanded
axis does not move.

0: disabled; 1 - 9: X - W
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Parameter
No.

ltem

Description

Default
value

Setting
range

Note

485

Channel
application
setting

Function

Range

[MPG backtrack setting when running

toM, S, and T codes]

When using the MPG to backtrack to a

specific line and encounter an M, S, or

T code, the M, S, and T codes can be

skipped.

0: stop backtracking when
encountering the M, S, or T code.

1: skip the M, S, and T codes when
using the MPG to backtrack.

[Homing speed refers to feedrate

override setting]

This parameter sets to refer to the

feedrate override setting when

homing.

0: off; not ot refer to the feedrate

override setting.

1: on; refer to D1056 for the hard stop
searching speed and homing speed

[MPG simulation when homing]

0: off

1: on; perform the homing procedure
with MPG.

[Lock axis positive / negative
movement in AUTO mode]

When the special M corresponding to

the axial is triggered, the system in

JOG or MPG mode checks the current

operating diection and lock the axis

movement.

In HOME mode, once any of the

special M corresponding to the axis

movemen is triggered, the homing

procedure stops.

When an arc command is executed,

the system also checks the operating

direction.

0: off

1: enable the positive and negative
axis lock in AUTO mode

0

0 - 65535

501

Axis movement
protection
setting

Function

Range

X axis movement protection

This parameter sets the axis
movement protection. You can enable
the protection function for specific
axes. When function enabled, if there
is axis movement in the block, the axis
can move only when the
corresponding special M relays
(M2400 — 2408)

0: off
1: enable movement protection

Y axis movement protection
0: off
1: enable movement protection

Z axis movement protection
0: off
1: enable movement protection

A axis movement protection

0: off

1: enable movement protection
B axis movement protection

0: off
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Parameter Default | Setting

Item Description Note
No. value range

1: enable movement protection

C axis movement protection
0: off 0-1
1: enable movement protection

U axis movement protection
0: off 0-1
1: enable movement protection

V axis movement protection
0: off 0-1
1: enable movement protection

W axis movement protection
0: off 0-1
1: enable movement protection

Short block feed rate limit length (0.1 mm), this
Short block feed | function switch is the auxiliary setting of the
rate limit length | Pr305 channel - short block feed rate limit.
Note: Please refer to the related parameter Pr505.

504 0 0-65535| R

Short block feed rate limit length speed
magnification (0.1%), when this function is
Short block feed | enabled, when the block length is less than the
rate limit length | setting of Pr504, block speed = Pr505 parameter
speed setting deceleration percentage*specified F of G
magnification | code.

Note: Please refer to the related parameters Pr305 and
Pr504.

When the program runs to a few line block before
calling the T code of the subroutine 09000 (the
Run macro number of lines can be set through Pr507), call
program in the subroutine automatically (the number of the
advance with T | macro program can be set through Pr506).
code Once entered the subroutine, the T code tool
number can be read at #20, and it supports
multiple T code commands.

505 0 0-1000 | R

506 0 0-9999 | P

When the program runs to a few line block before
calling the T code of the subroutine 09000 (the
number of lines can be set through Pr507), call
the subroutine automatically (the number of the
macro program can be set through Pr506).

Once entered the subroutine, the T code tool
number can be read at #20, and it supports
multiple T code commands.

Number of lines
to run macro
507 program in
advance with T
code

This function sets the spindle to the rotation axis

mode.

Polygon cutting = Use this parameter to set the rotation axis (tool
axis setting | axis) to use.

0: off

4-9:A-W

Torque limit for each servo axis (combined in
binary); Bit 0 indicates X axis, Bit 1 indicates Y
axis, Bit 2 indicates Z axis, and so on. For 0 0-65535| P
example, to enable the torque limit of X and Z
axes, simply set Pr509 to 5.

508

Torque limit for

509 .
each axis

When the command specifies a movement while
Feedback check it is not shown in the feedback and the movement
514 time exceeds the value set by Pr514, alarm 4FFD 0 0-65535| R
occurs.
Unit: ms
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Parameter

Default | Setting

Item Description Note
No. value range
Function Range
Z axis high speed input point setting
0-1
0: off; 1: on
Input source A axis high speed input point setting 0-1
2005 setup 0: off; 1: on 0 0-61440| P
B axis high speed input point setting
0-1
0: off; 1: on
C axis high speed input point setting
0-1
0: off; 1: on
Function Range
U axis high speed input point setting
0-1
0: off; 1: on
V axis high speed input point setting 0-1
2006 | MPutsource | o:off; 1:on 0 0-49155 P
setup T .
Origin / limit planning 0-1
0: off; 1: on
Emergency stop contact source
0: IES 0-1
1: CN1 emergency stop contact
Function Range
HSI 1 trigger setting
0: rising-edge; 1: falling-edge 0-1
2010  High speed input| = == === - 0 0-65535 P
trigger setting HSI 2 trigger setting 0-1
0: rising-edge; 1: falling-edge
Sets the high speed input rising-edge (set as 0)
count; falling-edge (set as 1) count.
PMC module output setting
0: general (servo)
1: bridge (command = feedback)
Function Range
1%t axis feedback source 0-1
2" axis feedback source 0-1
3 axis feedback source 0-1
4™ axis feedback source 0-1
5" axis feedback source 0-1
6" axis feedback source 0-1
th i -
2049 PMC module 7" axis feedback source 0-1 0 0.65535 | P
output setting 8" axis feedback source 0-1
9™ axis feedback source 0-1
10" axis feedback source 0-1
11™ axis feedback source 0-1
12" axis feedback source 0-1
Pulse command type
0: A/B Phase
1: CW/CCW 0-3
2: Pulse/Dir
3: A/B Phase (same as 0)
Pulse logic 0-1

0: positive; 1: negative
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Parameter ltem Description Default | Setting Note
No. value range
1st PMC
2050 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
2nd PMC
2051 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
3rd PMC
2052 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
4th PMC
2053 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
5th PMC
encoder .
2054 resolution The motor single-frequency pulse number. 0 0-65535| P
(single-phase)
6th PMC
2055 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
7th PMC
2056 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
8th PMC
2057 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
9th PMC
2058 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
10th PMC
2059 encodgr The motor single-frequency pulse number. 0 0-65535| P
resolution
(single-phase)
Command format:
Using C axis as the rotation axis for example,
Parallel axis of 1. G19 => first select the cylindrical coordinate
aczslir?d?rai)c(:lasl ° interpolation machining plane
601 interpolation 2. ﬁ?;;o'(;ﬁo:: enable the cylindrical coordinate| 0-3 =)
tati i ’
2? aéog(axg C_: Set the radius of the milling cylinder
3. Description of the milling path
4. G07.1 CO. => disable the cylindrical
interpolation
G00/manual Sets the maximum speed for GO0 and manual
621 maximum speed movement. 5000 |0-600000 P
P Unit: mm/min, inch/min, rpm
GO00/manual | Sets the acceleration or deceleration time. Unit:
622 ACC/DEC time | msec 50 |0-10000| P
623 S-curve time | Sets the time constant for S-curve. Unit: msec 5 1-2000 P
625 GO1SnF:2)e<|C;num Sets the maximum speed for GO1. 0 0-60000| R
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Parameter

Default

Setting

N Item Description Note
0. value range
RAPID mode
638 maximum speed | Maximum speed limit of RAPID mode. 10 0-65535| R
limit
JOG speed override is the maximum speed limit
at 100%.
Note:
100% JOG
640 spoeed 1. Refer to Pr305 [Jog speed mode] on how to 0 0-65335| R
enable the function.
2. Referto Pr621 [GOO and manual maximum speed
limit] for speed limits.
During synchronous control, if the following error
642 Synchronous | between the master an(_j slave axes exceeds t_hls 50 0-1000 | R
tolerance value, the B645 Excessive synchronous following
error occurs. Unit: 0.1 mm
If the following error exceeds the setting in any
643 Fee_dback movement,_ the BGSQ alarm occurs. This 30000  1-60000 R
following error | parameter is for setting the tolerance for the
servo following command. Unit: CU
G00, G09, G61 position reached check function.
When Pr646 position reached range (linear axis:
0.001 mm; rotation axis: 0.1 degrees) is not set
as 0, the position reached check function for that
646 Position reached | axial is e.nabled. Once the position reached check 0 0-6000 R
range function is enabled, the amount of error of the
moving axial command and feedback (Cmd -Fbk)
in the block must be less than the Pr646
parameter setting value of that axis in order to run
the next block.
Feedback When bootup, the system checks the error
648 position check between the command and the feedback from 20 1-6000 | R

after bootup

servo. If the error exceeds the setting, the servo
cannot switch to Servo on.
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12.3

Tool magazine parameter (MAGA)

Tool magazine parameters are for enabling magazine-related functions. With these parameters,

you can specify the type and number of magazines and determine whether to enable the tool

magazine functions. Contact the distributors or equipment suppliers for settings of hardware

parameters.
12.3.1 Tool magazine parameter descriptions
Para- .
meter Iltem Description DL BTG Note
N value range
o.
Function Range
Spindle tool No. after magazine
reset
. 0
Tool magazine 0:0
336 control 1: continue numbering 0x0800 | 0-65535 P
Types of ATC
0: exchange arm (Exchanger) 0-1
1: disk (Non-exchanger)
Function Range
Tool magazine 1
0: off (tool magazine data table is
not updated instantly) 0-1
Tool magazine 1: on (tool magazine data table is
337 switch updated instantly) 1 0-3 P
Enable tool magazine 2
0: off 0-1
1: enable
Sets the number of tool stations of tool
Tool magazine 1 magazine 1 (in response to the mechanical
338 total togol No differences of tool magazines, you need to set 10 2-255 P
' the number of the placeable tools with this
parameter).
Tool magazine 1
339 standby tool No. Sets the st.and'by tool pocket number. when the 1 1-100 =
reset function is used for tool magazine 1.
after reset
Tool magazine 1 Sets the tool number of the start tool pocket
340 9 when the reset function is used for tool 1 1-100 P
start tool No. ;
magazine 1.
Sets the number of tool stations of tool
Tool magazine 2 magazine 2 (in response to the mechanical
341 total tc?ol No differences of tool magazines, you need to set 10 2-255 P
' the number of the placeable tools with this
parameter).
Tool magazine 2
342 standby tool No. Sets the stgnd_by tool pocket number. when the 1 1-100 =
reset function is used for tool magazine 2.
after reset
Tool magazine 2 Sets the tool number of the start tool pocket
343 9 when the reset function is used for tool 1 1-100 P
start tool No. )
magazine 2.
2012 Ist DMCNE.T Servo Supported station numbers are 10 to 12. 0 0 - 65535 P
magazine
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Para- .
o Default Setting

meter Iltem Description value range Note

No.

2013 2N DMCNET servo o\ ted station numbers are 10 to 12. 0 0-65535 P
magazine

2014 STdDMCNET servo g o teq station numbers are 10 to 12. 0 | 0-65535 P
magazine
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12.4  Spindle parameter (SPINDLE)

Spindle parameters are for setting various spindle functions, such as spindle gain, spindle

maximum speed, and spindle positioning tolerance.

12.4.1 Spindle parameter descriptions

Parameter Default | Setting

Iltem Description Note
No. value range

Calibrates the spindle voltage output. When the
inverter is Servo On and the spindle is stopped
Spindle voltage | by the controller, if the spindle is still rotating, -1000 to

output offset | set this parameter to adjust the voltage output +1000
to have the spindle to come to a stop.
Unit: 0.001V

37

Spindle default

398 speed

Spindle default speed. 0 0 - 60000 P

Function Range

Spindle function
0: disable spindle 0-1
1: enable spindle

Closed-loop control flag

0: off

1: enable closed-loop control 0-1
(must have feedback encoder
attached)

Spindle output mode

0: communication (DMCNET)

1: pulse 0-2

2: analog

Speed control mode
0: reserved 1
1: PPM (DMCNET)

Spindle encoder magnification
Spindle 0: 1000 times 0-1
399 application 1: 4 times 0 0-OxFFFF | P
setting

Analog spindle speed source
0: command 0-1
1: encoder

Analog spindle feedback encoder
source

0: spindle
1: motor

Spindle speed reference
0: program 0-1
1: Pr398

Spindle Max. speed command
check

0: off 0-1
1:0n

Spindle speed D1380 display mode
0: S code; S code command speed

1: Real-time; spindle real-time
command speed
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Parameter ltem Description Default | Setting Note
No. value range
Spindle voltage output mode
(only effective in open loop control)
0: -10V to +10V 0-1
1: OV to +10V
Multi-stage spindle feedback
encoder switch
0: off 0-1
1:on
Spindle encoder .
401 port No. Set spindle encoder port No. 8 0-8 P
Spindle encoder Sets the spindle encoder resolution
402 P . (single-phase). 1280 | 2-60000 P
resolution .2
Unit: pulse/rev
Sets the speed integral gain. The greater the
403 Spindle !ntegral value, the.faster the response. BHt if the gain is 50 1-5000 =
gain too large, it may cause machine jitter.
Unit: 0.001 rad/s
Sets the maximum speed for spindle
positioning. If the current speed exceeds the
Spindle high setting of Pr404, the system decreases the
pindie nig spindle speed to the speed set in Pr404 and
404 positioning h " ind| itioning. In addition. if 100 1-20000 P
speed then performs spindle positioning. In a . ition, i
the spindle speed is lower than the setting of
Pr404, it refers to Pr420 Spindle low positioning
speed. Unit: rpm
Spindle Sets the Z-phase offset for servo spindle
405 | ok ot POSItioNINg. 0 | 0-36000 R
P 9 Unit: 0.01 degree
Spindle target Sets the allowable tolerance between the target
406 speed tolerance lstgt.ed and actual speed of the spindle. 10 0-300 P
nit: rpm
Sets the spindle positioning tolerance. If the
Spindle actual positioning tolerance exceeds the
407 positioning setting, spindle positioning will be determined to| 100 0 - 36000 P
tolerance be incomplete, and M2258 is not triggered.
Unit: 0.01 degree
408 Spindle zero | If the spindle speed is within the tolerance range, 5 0 - 1000 =
speed tolerance | the zero speed signal is on. (NC > MLC M2257)
409 _Spindle Se’_[s. the maximum speed for spindle. 20000 | 0 - 600000 P
maximum speed | Unit: rpm
Spindle Sets the acceleration and deceleration time for
411 ACC/DEC time | the spindle. The greater the value, the longer the| 20 1-20000 R
constant acceleration and deceleration time. Unit: msec
Spindle S-curve . .
412 time Se’_[s. the S-curve time constant of the spindle. 10 1 - 2000 R
Unit: msec
constant
Switch M1127 to instantly change the spindle
413 Spindle 2nd Kpp | Kpp gain. Set M1127 to On and the spindle Kpp 1 1-1000 R
gain gain refers to Pr413. Set M1127 to Off and the
spindle Kpp gain refers to Pr419.
Tapping Sets the acceleration and deceleration time of
416 ACC/DEC time | the spindle when it performs tapping. Unit: 2000 | 1-20000 R
constant msec
Tapping S-curve . .
417 time Sets the S-curve tlme.consta.n.t of the spindle 100 1 -2000 R
constant when it performs tapping. Unit: msec

12-25



Parameter (PAR) Group

Milling Machine Operation and Maintenance Manual

12-26

Parameter

Default

Setting

ltem Description Note
No. value range
The greater the gain, the less the following
Spindle error. However, if the value is set too high, it
418 . 0 0-200 R
feedforward gain | may make the control command less smooth
and cause machinery vibration.
When the spindle is under closed-loop voltage
control, use this parameter to adjust the spindle
position loop bandwidth. The greater the gain,
the more precise the positioning. However, if
419 Spindle Kpp gain| the value is set too high, it may cause vibration. 0 0-1000 R
The parameter value is relevant to the
bandwidth of the inverter. It is recommended
that you start from a lower gain and then
gradually increase the value.
Spindle low If the current spindle speed is slower than the
420 positioning Setrft'”g of Pr.”'%‘l‘ oris zero, Wh.te“ }he Stysttﬁm 100 | 1-20000 R
speed performs spindle positioning, it refers to the
speed set by this parameter. Unit: rpm
Tapping retraction setting. The tapping
Tapping retraction speed is tapping F value multiplied by
421 retraction speed | the ratio of Pr421 tapping retraction speed; the 10 10-50 R
ratio higher the ratio, the faster the retraction speed.
The ratio range is 1 - 5 times. Unit: 0.1 times
492 Gear ratio Sets the spindle gear ratio numerator (speed in 1 0 - 60000 =
numerator 1 first gear).
423 Gear. ratio _Setls the spindle gear ratio denominator (speed 1 0 - 60000 =
denominator 1 | in first gear).
424 Gear ratio Sets the spindle gear ratio numerator (speed in 1 0 - 60000 P
numerator 2 | second gear).
425 Gear. ratio Sets the spindle gear ratio denominator (speed 1 0 - 60000 P
denominator 2 | in second gear).
426 Gear ratio Sgts the spindle gear ratio numerator (speed in 1 0 - 60000 =
numerator 3 | third gear).
497 Gear. ratio 'Sets. the spindle gear ratio denominator (speed 1 0 - 60000 =
denominator 3 | in third gear).
428 Gear ratio Sets the spindle gear ratio numerator (speed in 1 0 - 60000 =
numerator 4 | fourth gear).
429 Gear. ratio Sets the spindle gear ratio denominator (speed 1 0 - 60000 =
denominator 4 | in fourth gear).
If the difference between the command speed
and feedback speed of the first spindle is
greater than Pr406, and continually exceeds the
First spindle | spindle speed error check time (msec) set by
436 speed error Pr436, an alarm will sound (B30A spindle 0 0 - 65535 R
check time rotation speed error too large), and the feed
axis and spindle will stop operating. When the
parameter Pr436 is set as 0, the spindle rotation
speed reached check will not be performed
Function Range
Proximity switch positioning turn:
when using the positioning function
of proximity switch, use this 0-3
parameter to set the number of
. . rotations during Z-phase searching.
Spindle auxiliary
437 function Spindle target speed tolerance unit 0 0-3 P
switching:
0: the unit of Pr406 spindle target
speed tolerance is rpm 0-1
1: the unit of Pr406 spindle target
speed tolerance is per thousand
(0.1%)
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Parameter
No.

Item

Description

Default
value

Setting
range

Note

438

2nd spindle
default speed

The default spindle speed when power is on.

0 - 60000 P

439

2nd spindle
application
setting

Function Range

Spindle function
0: Disable spindle
1: Enable spindle

0-1

Closed-loop control flag

0: off

1: on (feedback encoder is
required)

Spindle output mode

0: Communication (DMCNET)
1: reserved

2: Analog

Speed control mode
0: Reserved
1: PPM (DMCNET)

Spindle encoder magnification
0: 1000 times
1: 4 times

Analog spindle speed source
0: command
1: encoder

Analog spindle feedback encoder
source

0: spindle
1: motor

Spindle speed reference
0: program
1: Pr398

Spindle Max.
check

0: off
1:0on

speed command

Spindle speed D1380 display mode
0: command speed (S-code)
1: feedback

0-OXFFFF | P

441

2nd spindle
encoder port No.

Sets the feedback channel of spindle encoder.

442

2nd spindle
encoder
resolution

Sets the encoder resolution (single-phase).
Unit: pulse/rev

1280

2-60000 P

443

2nd spindle
integral gain

Sets the speed integral gain. The greater the
value, the faster the response. But if the gain is
too large, it may cause machine jitter.

Unit: 0.001 rad/s

50

1-1000 P

444

445

2nd spindle high
positioning
speed

2nd spindle
positioning offset

Sets the maximum speed for spindle
positioning. If the current speed exceeds the
setting of Pr444, the system decreases the
spindle speed to the speed set in Pr444 and
then performs spindle positioning. In addition, if
the spindle speed is lower than the setting of
Prd44, it refers to Pr460 Spindle low positioning
speed. Unit: rpm

Sets the Z-phase offset for servo spindle
positioning. Unit: 0.01 degree

100

1-20000 P

0 - 36000 R
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Parameter ltem Description Default | Setting Note
No. value range
2nd spindle Sets the allowable tolerance between the target
446 target speed | speed and actual speed of the spindle. Unit: 10 0-300 P
tolerance rpm
Sets the spindle positioning tolerance. If the
2nd spindle actual positioning tolerance exceeds the
447 positioning setting, spindle positioning will be determined to| 100 0 - 36000 P
tolerance be incomplete, and M2258 is not triggered. Unit:
0.01 degree
2nd spindle zero If the spindle speed is within the tolerance
448 P range, the zero speed signal is on. (NC > MLC 5 0-1000 P
speed tolerance M2257)
449 2r]d spindle Sets the maximum speed for spindle. Unit: rpm | 20000 | 0 - 600000 | P
maximum speed
450 .2r.1d spindle Sets the minimum speed for spindle. Unit: rpm 10 0 - 10000 P
minimum speed
Second spindle Sets the acceleration and deceleration time for
451 ACC/DEC the spindle. The greater the va]ue, .the longer 20 1 -20000 R
) the acceleration and deceleration time.
Time constant i
Unit: msec
Second spindle . .
4592 S-curve Se’.ts. the S-curve time constant of the spindle. 10 1-2000 R
) Unit: msec
Time constant
Switch M1127 to instantly change the spindle
. Kpp gain.
2nd dle 2nd
453 4 pr?p;nga(ian "% Set M1127 to On and the spindle Kpp gain 0 1-1000 R
refers to Pr413; set M1127 to Off and the
spindle Kpp gain refers to Pr419.
2nt<;:§i|:gle Sets the acceleration and deceleration time of
456 ACC/DEC time the spindle when it performs tapping. Unit: 2000 | 1-20000 R
msec
constant
Second spindle
457 TAP Sets the S-curve tlme.consta.n.t of the spindle 100 1-2000 R
S-curve time | when it performs tapping. Unit: msec
constant
The greater the gain, the less the following
2nd spindle error. However, if the value is set too high, it
458 . 0 0-200 R
feedforward gain | may make the control command less smooth
and cause machinery vibration.
When the spindle is under closed-loop voltage
control, use this parameter to adjust the spindle
position loop bandwidth. The greater the gain,
2nd spindle K the more precise the positioning. However, if
459 ping PP | the value is set too high, it may cause vibration. 0 0-1000 R
gain >
The parameter value is relevant to the
bandwidth of the inverter. It is recommended
that you start from a lower gain and then
gradually increase the value.
If the current spindle speed is slower than the
2nd spindle low | setting of Pr404 or is zero, when the system
460 positioning performs spindle positioning, it refers to the 100 1-20000 P
speed speed set by this parameter.
Unit: rpm
Tapping retraction setting. The tapping
2nd spindle retraction speed is tapping F value multiplied by
461 tapping retraction| the ratio of Pr421 tapping retraction speed; the 10 10-50 R
speed ratio higher the ratio, the faster the retraction speed.

The ratio range is 1 - 5 times. Unit: 0.1 times
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Parameter Default | Setting

N Iltem Description Note
o. value range

2nd spindle gear
462 ratio
numerator 1

Sets the 2nd spindle gear ratio numerator

(speed in first gear). 1 0 - 60000 =]

2nd spindle gear
463 ratio
denominator 1

Sets the 2nd spindle gear ratio denominator

(speed in first gear). 1 0 - 60000 =]

2nd spindle gear
464 ratio
numerator 2

Sets the 2nd spindle gear ratio numerator

(speed in second gear). 1 0-60000 P

2nd spindle gear
465 ratio
denominator 2

Sets the 2nd spindle gear ratio denominator

(speed in second gear). 1 0-60000 P

2nd spindle gear
466 ratio
numerator 3

Sets the 2nd spindle gear ratio numerator

(speed in third gear). 1 0 - 60000 =]

2nd spindle gear
467 ratio
denominator 3

Sets the 2nd spindle gear ratio denominator

(speed in third gear). 1 0-60000 | P

2nd spindle gear
468 ratio
numerator 4

Sets the 2nd spindle gear ratio numerator

(speed in fourth gear). 1 0-60000 P

2nd spindle gear
469 ratio
denominator 4

Sets the 2nd spindle gear ratio denominator

(speed in fourth gear). 1 0-60000 P

If the difference between the command speed
and feedback speed of the second spindle is
greater than the setting of Pr446 and the
duration exceeds the check time (msec) set in
Pr476, an alarm occurs (B30A spindle rotation
speed error too large). Meanwhile, the feed axis
and spindle stop operating. When the
parameter Pr476 is set to 0, the system does
not check if the spindle rotation speed is
reached.

Second spindle
476 speed error
check time

0 0 - 65535 R

Spindle target speed tolerance unit switching:
0: The unit of Pr446 spindle target speed
tolerance is rpm 0 0-3 P
1: The unit of Pr446 spindle target speed
tolerance is per thousand (0.1%)

Second spindle

477 o .
auxiliary function

This system will filter the spindle feedback

signal (ms) with the following restrictions:

B Setting value = 0: performs spindle

Spindle feedback feedback filtering with the filter time of 4 ms.

512 speed B Setting value > 0 and < 200: use the set 0 0-65535 R

filter time value to perform filtering.

B Setting value > 200: perform spindle
feedback speed filtering with the filter time
of 200 ms.
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12.5 Machine parameter (MACHINE)

Supports related parameter settings of the machine equipment; they can be set in the machine
parameter function page. Parameters such as software / hardware limits, lead screw pitch or

encoder pulse number etc.

12.5.1 Machine parameter descriptions

Para
meter Iltem Description
No.

Default| Setting

Note
value range

Sets the machine coordinates for the 1st
software positive limit.
When set as 0, this function is disabled.

1st software positive | Unit: mm 1ors | C10%5to | o
limit 1. Overtravel will cause software positive limit +1075

error.

2. Special M can be used to control ignore
positive limit check.

602

Sets the machine coordinates for the 1st
software negative limit.
When set as 0, this function is disabled. Unit:
603 1st software negative| MM 1075 -1075 to R
limit 1. Overtravel will cause software negative limit +1075
error.
2. Special M can be used to control ignore
negative limit check.

Sets the machine coordinates for the 2nd

software positive limit. -10%5 1o

When set as 0, this function is disabled. 1075 R
. AR +1075

Overtravel will cause software positive limit error.

Unit: mm

2nd software positive

604 limit

Sets the machine coordinates for the 2nd

software negative limit. 1075 to

When set as 0, this function is disabled. -1075 R
. N +1075

Overtravel will cause software negative limit

error. Unit: mm

2nd software

605 RO
negative limit

First border of stroke protection.

This parameter must be used with Pr612 to form
the protection range for the axis. You must set
; the border values for the X, Y and Z axes
k ’ -10M
611 Stroke protection altogether to form a three-dimensional 0 0 E:\to R
border 1 +10"5

rectancular cube. If you set the same value or 0
for both Pr611 and Pr612, the restricted zone is
invalid. The check switch for this parameter is
Pr51 (Stroke protection).

Second border of stroke protection.

This parameter must be used with Pr611 to form
the protection range for the axis. You must set
. the border values for the X, Y and Z axes A

Strolgirr()jrgrt(-:éctlon altogether to form a three-dimensional 0 1+q| OE:\:-,O R
rectancular cube. If you set the same value or 0
for both Pr611 and Pr612, the restricted zone is
invalid. The check switch for this parameter is
Pr51 (Stroke protection).

Set Pr634 [Bit 9] to 1 to enable the function of
decimal places of lead screw pitch.

After the function is enabled, the lead screw 0 0 -9999 P
pitch for the axis is: Pr633 + Pr627 x 0.0001
(mm). Unit: 0.1 ym

612

627 Decimals qf lead
screw pitch
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Para .
meter Iltem Description Ezlzfli:” Sr::]tlneg Note
No. 9
Sets the input polarity of positive / negative
hardware limits and the home sensor.
When set as 0, the input works as a normally
closed switch.
When set as 1, the input works as a normally
628 Sensor setting open switch. 0 0-3F P
Function Range
Positive limit sensor setting 0-1
Negative limit sensor setting 0-1
Home sensor setting 0-1

Sets the motor resolution per revolution

- 1280 | 10-50000 | P
(single-phase).

630 | Encoder resolution

Sets the gear number of the shaft. For example,
the motor decelerates when you set Pr631 to 10
and Pr632 to 1. (The number of revolutions of the
631 | Shaft gear number | motor and spindle are 10 and 1 respectively, so 1 1-65535 P
the deceleration ratio is 10:1.) Set both Pr631 and
Pr632 to 1 if there is no need to accelerate or
decelerate.

Sets the gear number for the motor. Refer to the

example of Pr631. 1 1-65535 P

632 | Motor gear number

Sets the lead screw pitch for the drive shaft. The
setting is only available for linear axes (X, Y, and
633 Lead screw pitch | Z axes) or when you set the linear axis as the 10 2-100 P
rotation axis.
Unit: mm

Function Range

Scale up (this parameter must be
used with the G50 command)

0: off
1:0n

0-1

Rotation axis feed (available for A,
B, and C axes but not for X, Y, and
Z axes)

0: set as a rotation axis in
non-shortest path mode.

1: set as a roation axis in shortest
path mode0

2: set as a roation axis with the
display format of linear axis.

5: set as linear axis mode.

Encoder magnification
634 |Axis control variables| 0: 1000 times 0-1 5 0 - 65535 P

1: 4 times

Rotation axis unit (available for
Pré18, Pr619, Pr620, Pr621, and
Pr625) 0-1

0: rpm
1: deg/min

Decimal places of lead screw pitch
0: off 0-1
1:on

MPG reverse motion

0: the coordinate moves in the
positive direction when the MPG
rotates in the positive direction 0-1
1: the coordinate moves in the
negative direction when the MPG
rotates in the negative direction
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12.6 Homimg parameter (HOME)

Homing parameters are for setting the home search mode and the machine coordinates for the
machine home, and the 2nd, 3rd, and 4th
reference points.

12.6.1 Homing parameter descriptions

Default
value

Parameter

No. Item

Description Setting range | Note

12-32

606

Machine origin
coordinate

Sets the distance from machine home sensor
to Z-phase.

The Z phase position is the machine origin
coordinates. Unit: CU

-1075 to +10"5

607

2nd reference
coordinate

Sets the machine coordinates for the 2nd
reference point (for setting the position of
G30) Unit: CU

-1075 to +10"5

608

3rd reference
coordinate

Sets the machine coordinates for the 3rd
reference point. Unit: CU

-1075 to +10"5

609

4th reference
coordinate

Sets the machine coordinates for the 4th
reference point. Unit: CU

-1075 to +10"5

610

Reference
position
tolerance

Sets the position tolerance for the 2nd
reference point. For example, when set as
0.2, it means when the position error is within
the £0.2 mm range, they are all regarded as
reaching the 2nd reference point.

-1078 to +10"8

613

Synchronous
calibration
value

The execution of homing is based on the
parameter setting and fine-tune the position
of the slave axis.

The setting method is as follows:

1. Enable the slave axis parameter Pr617
synchronous calibration function, and
confirm that the home parameters of the
master and slave axes are consistent.

2. After confirming there are no errors with
the machine positions of the mater and
slave axes, set the synchronous function
(M1088).

3. HMI operation sequence: DGN > system
monitoring > synchronous monitoring

4. When synchronous calibration is set as 1,
perform the operation for the
synchronous calibration value and then
wirte the result to Pr613 (Synchronous
calibration value).

Note: The Pr617 synchronous calibration
function must be enabled to have the
synchronous calibration field.

5. Cycle the power and execute homing to
perform the calibration.

-2147483647 to
+2147483647
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Parameter Default

No. ltem Description value Setting range | Note

0: sets the current position as the origin
1: mode 1

When homing, once the motor reaches the
home sensor, it reverses and the system
regards the first Z pulse as the origin.

|
start / Speed 1 ; \
Finish }K Speed 2 At

Z Pulse ri i |_|

Home sensor
2: Mode 2

When homing, after the motor reaches the
home sensor, it carries on in the same
direction to leave the home sensor, and the
system regards the first Z pulse as the origin.

‘ Speed 2
/ Speed 1 AN /
Start : Finish
Z Pulse I Il -
Home sensor —m —_—
3: Mode 3

The motor looks for the Z pulse at the 2nd
homing speed (Pr619) and the system
regards it as the home.

; |\
Start Speed 2 |

| Home

Origin search
616 mode Zpulse ] |_|

4: mode 4 (OT mode)

When homing, the system regards the
positive limit as the home sensor. When the
positive limit is triggered, the motor reverses
and the system regards the first Z pulse as

the home.
Start / Speedl | \
Finish i; Speed 2/ ;i /
Z Pulse ﬂ 3 ﬂ
+ Limit sensor L
5: Mode 5

Absolute motor.

6: Mode 6

Once the limit switch reaches the Home dog,
it moves away, reverses and decelerates to a
stop, and the stop point is regarded as the

origin.
/ Speed 1 E \
Start Finishw

Home sensor —,—I—
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Parameter Default

No. Item Description value Setting range | Note

7: Mode 7 (the function is exclusive to
Renishaw’s Biss C type single-coil absolute
motors)

After the servo performs homing for the
absolute motor, if the system triggers the
special M relays for homing (M1236 - M1241),
the system will complete the return home
action immediately and will not clear the
machine

coordinates.

8: Mode 8

There are two possible conditions when
homing. One is that the motor first reaches
the home sensor and the other is that the
motor first reaches the limit sensor.
Condition 1: the motor first reaches the home
sensor and reverses to find the Z pulse.

‘ 1 0-17 P
Start / Speed 1 3\‘

Finish i Speed 2

I
I
| 1
Z Pulse H } |_|
Home sensor L

Condition 2: the motor first reaches the limit

616 Origin search | sensor and reverses to find the home sensor,
mode and then carries on in the same direction to
find the Z pulse.

Start / Speed 1 \,
Feh fomsafl  specas  f{f

Z Pulse i N il N
Home sensor

Limit sensor L
24: Mode 24

When the mechanism is equipped with
home sensor and uses absolute motor, the
use of this mode is recommended.

First, use the return home action of Mode 4
to search for home, and then use the
absolute reset function on the DGN page.
After absolute reset, cycle power to the
system. The homing mode is automatically 1 0-17 P
switched to mode 5 after power cycling.

Start / Speed 1 i 1Y
Finish ﬂSpeed 2,;\3 /

I
Z Pulse r' i |_|
Home sensor —’—I—
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Parameter
No.

Item

Description

Default
value

Setting range | Note

617

Origin search
setting

Function

Range

Homing search direction
0: Reverse
1: positive

Search the blocks when
homing

0:0ff

1:0on

Homing mode of rotation axis

0: single-turn
After the system
calculates the parity

angle, it will only move the
remaining angle distance.

1: absolute
The system will fully

return to home according

to the distance before
returning home.

And will not perform parity

angle processing.

Return mode after reaching
home sensor

0: return to the machine
origin

After finding the Z pulse,

the axis offsets by the

value set in Pr606. Then,

the system regards the
current position as the
machine origin,
completing the homing
procedure.

1: return to the Z pulse

After finding the Z pulse,

the servo no longer
moves, completing the
homing procedure.

Homing option for sync.

motion:

0: when the synchronous
control function is
enabled, the slave axes

and the master axis return

to the origin
synchronously.

1: When the synchronous
control function is
enabled, each axis can
return to the origin
individually with the
synchronous protection
function (Pr642) remains
enabled.
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Parameter
No.

Item

Description

Default
value

Setting range | Note

Ignore Z-phase distance
0:0ff

After leaving the block stop,
the first Z-phase found will be
used as the reference
Z-phase for homing.

1:0n

After leaving the block stop
and went over it by a fixed
distance, the first Z-phase
found will be used as the
reference Z-phase for
homing; the fixed distance is
set through parameter Pr645.

Synchronous calibration
function

0:0ff

1:on

The execution of return home
is based on parameter setting
and fine-tuning the slave axis
position, and the Pr613
synchronous calibration
value must be referred to.
The [calibration function] for
the slave axis must be
enabled in this parameter.
After confirming there are no
errors with the machine
position of the master and
slave axes, enable and
calculate the difference
(Pr613 synchronous
calibration value) between
the Z-phase of the master
and slave axes from the
synchronous related page on
HMI, so that when homing is
executed the next time, the
slave axis can correct its
position according to the
current difference in Z-phase
between the master and
slave axes, as well as Pr613.

618

1st homing
speed

Sets the speed for searching home sensor.
Unit: mm/min

2000

0 - 10000 R

619

2nd homing
speed

Sets the speed for searching the Z pulse.
Unit: mm/min

200

0 - 2000 R

620

Speed for
moving to
reference point

Sets the speed for the first homing after
booting with Pr618 and Pr619. After the
system completes homing, the speed value
of Pr620 will be used for future homing.
Unit: mm/min

10

0 - 20000 R

624

Homing origin
protection
distance

Sets the allowable distance that the motor
moves away from the Home block when
searching for the home block. If the moving
distance exceeds the setting, an alarm
occurs.

Unit: mm

20

1-2000 R
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Parameter

No. Item

Description

Default
value

Setting range | Note

Ignore Z-phase

645 distance

Linear axis: when the motor leaves the
protector, it looks for the next Z phase by
going for the distance over pitch x PR645
(%). If the next Z phase is within the distance
(pitch x Pr645(%)), the motor skips this Z
phase and then goes further to look for the
next one.

Rotation axis: when the motor leaves the
protector, it looks for the next Z phase by
going for the distance over Pr645% x 360
degrees. If the nearest Z phase is within the
distance of Pr645% x 360 degrees, it skips
this Z phase and then goes further to look for
the next one.

100

0% - 100%

R
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12.7 Ethernet setting (ETH.)

You can use Ethernet to connect the system to the PC to enable remote communication. Using
the CNCNetwork software and the network setting of NC series controller can manage the online
files of multiple NC controllers with one PC, enabling data sharing and file management with the

PC, and transmission-along-with-machining (DNC).

12.7.1 Ethernet parameter descriptions

Parameter ltem Description Default Setting Note
No. value range
10030 Host name System’s host name. CNCO000 1-8 R
10031 IP address Sets the system IP address. 0.0.0.0 0-255 | P
10032 Subnet mask Sets the subnet mask of the system. 0.0.0.0 0-255 | P
10033 Default gateway | Sets the system default gateway. 0.0.0.0 0-255 | P
Sets the network function of the system.
Function Range
Enable remote network
functions
0: off 0-1
1:0n
. Remote PC IP restriction
10034 Network function 0: Specify 0 0-1 P
When set to 0, it will check
whether the remote PC IP
really exists in Pr10036 - 0-1
Pr10040.
1: Domain
When set to 1, PC equipment in
the same CNC domain can
connect to CNC directly.
Enable the DHCP function.
10035 DHCP switch 0: off 0 0-1 P
1:0on
10036 =~ ReMOPCIP b o dress 1 0 255 | P
address 1
10037 =~ REMOPCIP b idress 2 0 255 | P
address 2
10038 | ReMOPCIP 15 o ydress 3 0 255 | P
address 3
10039 | RemMOPCIP 15 o ydress 4 0 255 | P
address 4
10040 | REMOPCIP 15 o ydress 5 0 255 | P
address 5
The PC IP address specified in Program >
Shared remote NETWORK in EDIT
10041 directory IP address | mode. 0 0-5 P
0: do not specify an IP address.
Function Range
FTP function switch 0-1
10055 FTP setting FTP anonymous login 0-1 0 0-1 P
Switch to main file after file 0-1
upload
0: off; 1: on
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Parameter ltem Description Default Setting Note
No. value range
10058 FTP password Sets the password with 1 - 6 characters. 123456 - P
10078 FTP username Sets the username with 1 - 6 characters. 123456 - P

12-39



Parameter (PAR) Group Milling Machine Operation and Maintenance Manual

12-40

12.8 Compensation parameter (COMP)

During the operation of machine tool, differences of mechanism may lead to motion error, and
thus cause minor error in the machining results. Set the relevant compensation parameters to
have the controller compute the appropriate compensation amount according to the machine
characteristics. The operation steps are as follows.

(1) Press to enter the PAR screen.

(2) Press P to display the function bar on the second page.

(3) Press COMP to enter the compensation parameter setting screen.

(4) Press @ and to move the cursor to the specified field, and enter a value within the
range specified
in the lower right corner of the screen. As shown in Figure 12.8.1.

(5) Press to complete the setting.

(6) The data field to enter the length compensation can be entered using the um function key,
which is an absolute value input of um. Or enter use the um+ function key, which is an
incremental input of um.

(7) Use the CNCSoft to convert the compensation data measured by the calibration equipment
into compensation parameter files. Then, press IMPORT on the function bar in the next
page to import the data in absolute format. You can also press IMPORT+ to import the data
and add the data to the existing values.

(8) Press OK to confirm the update.

;—lglg

1090 Backlash compensation amount R ©2.00200 0.00200 9.00300
1@@1 Backlash compensation time R 100 100 100
10@2 Backlash compensation delay time R 106 100 100
10932 Friction compensation amount R 9. 020000 Q. 00000 Q. G000
1@@4 Fiction compensation time R -] [+] 2
1@@5 Friction compensation delay time R ] -] ]
1006 Thread pitch compensation setting R (2] (-] (]

= Absolute or increment input {0: Abs; 1: Inc) ] [+] <]

= Friction compensation in positive direction e %] 2

= Friction compensation in negative direction e -] 2

- Friction compensation mode e 2 2

= Measuring direction {0: positive; 1: negative -] 4] Q

= Bi-directional thread pitch compensation -] /] ]
1@@7 Measuring point number R 14 17 17
1008 Measuring interval R| 60.00000 30. 00000 30. 00000

Figure 12.8.1
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12.8.1 Compensation parameter descriptions
Parameter ltem Description Default | Setting Note
No. value range
There is backlash in the lead pitch for most of
the mechanical systems. Set this parameter
with a positive value to compensate for
backlash in positive direction, and vice versa.
Set this parameter to 0 to disable the backlash
compensation function. Unit: mm, inch
Backlash
1000 compensation 0 -2to+2 R
amount
(1) Backlash in Y axis
Sets the time constant of backlash
Backlash compensation. When the backlash
1001 compensation | compensation time is 0, the backlash 0 0-10000 R
time compensation function is disabled.
Unit: 0.1 msec
Backlash Sets the delay time for enabling the backlash
1002 compensation | compensation function. 0 0-10000 R
delay time Unit: 0.1 msec
Sets the friction compensation amount.
Unit: mm
50 50
an % § 40 % %
Friction N 1 | 38
1003 compensation | . R } 5 " \ 2 0 0-1 R
amount 0 Z 0 >
-‘500 -i\JO
(Pr1006 [Bit 4] = 0) (Pr1006 [Bit 4] = 1)
Sets the friction compensation time.
Unit: 0.1 msec
o compensation * compensation
40 time 40 time
Friction " e
1004 compensation | R 10 K 0 0-10000| R
time 0 0

-30 -30

(Pr1006 [Bit 4] = 0) (P(:"I 006 [Bit4] = 1)
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Parameter ltem Description Default | Setting Note
No. value range
Sets the friction compensation delay time. Unit:
0.1 msec
50 0
40| Delay time ag| Delay time
30 sof ]
Friction m'_‘ 20
1005 compensation | R 10 K 0 0-10000| R
delay time 0 0

(Pr1006 [Bit 4] = 0) (Pl:‘1 006 [Bit4] = 1)

Function Range

Absolute or incremental input.

0: absolute input (actual value of the
measuring point)

1: incremental input (the difference
of the current and previous
measuring points)

Friction compensation in positive
direction.

Timing: compensates when the
machine moves in positive direction
0:0ff

1:on

Friction compensation in negative
direction.

Timing: compensates when the
machine moves in reverse direction

0:0ff
1:0n

Friction compensation mode
0: pulse width type

| |
Pr1005 Pri004 Pr1005

Thread pitch ‘ 0-

1006 compensation | T 0 oxFFFE = R
setting N
|

|
t
|
|
AREE
| |
: 1* 0-1
| |
| |

Pr1005 Pr1004’

| |

| |

‘ ]
| | Pr1003
I I |
Il

| |

| |

| |

| |

1: exponential type

Measuring direction (of the start

point)

0: positive direction from machine
coordinates

1: negative direction from machine
coordinates

Bi-directional thread pitch
compensation

0:0ff
1:0n
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Parameter ltem Description Default | Setting Note
No. value range
Sets the number of the measuring points for
Measuring point | the lead screw pitch compensation with the )
1007 number maximum as 128. Set this parameter to 0 to 0 0-128 R

disable the compensation function.

Sets the interval between each measuring
point on the lead screw. 0 0-300 R
Unit: mm

Measuring

1008 )
interval

Sets the offset between the measuring point
and machine origin. For example, when you set
this parameter to 0, there will be no offset from
home; when you set this parameter to 10mm, -1000 to
there will be an offset of 10 mm from home. +1000
Note: The direction of the offset should be
identical to the direction specified in Pr1006 [Bit
15].

Sets the lead screw pitch compensation for the

Data 1 - Data | 1%tto 128™ points. The 1st point and the origin
128 should be the same point.

Unit: mm (linear axes), deg (rotation axes)

1009 Measuring offset

1010 - 1137 0 -20to +20| R

Sets the lead screw pitch compensation in

Reverse data 1 - negative direction for the 15 to 128" points.
Enable Pr1006 Bi-directional thread pitch

1138 - 1265| Reverse data . )

128 compensation to have this parameter group take

effect.

Unit: mm (linear axes), deg (rotation axes)

0 -20to +20| R
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12.9 System parameter (SYSTEM)

In the system parameter setting screen, you can change the settings of the system’s working
environment, Items include the system date, system time,
background color, function bar text color, and label text color. You can set each of these items

individually as required.

12.9.1 System parameter descriptions

Par'a\\lmeter ltem Description Default value i, Note
0. range
10000 System date | Sets the system date (format: yyyy/mm/dd). - - -
10001 System time | Sets the system time (format: hh:mm:ss). - - -
10003 Screen Sets the screen brightness. 50 1-99 -
brightness
Set this parameter to change the language of
the software screens. The setting range
User-defined | varies according to the number of languages
10004 language set by the user. 0 0-1 -
Note: The B series systems must use this
parameter to change the language.
Function Range
Mouse sensitivity 0-100
HID mouse format
0: off 0-1
1:on
Automatically enable keyboard
NumLock
0: off 0-1
1:on
Cursor display time (second) 1-15
Enable touch IO
0: off
External device . 256 -
10005 . 1ron 256 R
setting Note: When the screen component 0-1 36708
is triggered, M1153 will remain
ON for a short period of time.
This function is usually used
to trigger the buzzer when the
screen is touched.
Keyboard pop-up mode
0: double-click 0-1
1: single click
Enable USB panel B
0: off
1:0on 0-1
Note: This function requires a
dedicated external USB
adapter.
Execute the macro program specified by this
Initial macro parameter before pressing CYCLE START.
10007 program Note: This program has to be stored in the 0 0-9999 P
O_Macro folder and the naming method is
O+Pr10007.
Sets the unit system for length display on the
NC system.
10008 System 'Iength . Yy : 0 0-1 P
unit 0: metric
1: imperial
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Parameter

No.

Item

Description

Default value

Setting
range

Note

10009

Sync coordinate
setting

Sets the display of the synchronous
coordinates.

Function Range

Sync coordinate display
0:off
1:on

Sync workpiece coordinate display
0: off
1:on

0-
65535

10010

Screensaver

Enable the screensaver.
0: off
1:0n

10011

Screensaver
time 1

Sets the first wait time for the screensaver.

10

10012

Screen
brightness 1

Sets the first level of brightness for the
screensaver.

30

10013

Screensaver
time 2

Sets the second wait time for the screensaver.

30

10014

Screen
brightness 2

Sets the second level of brightness for the
screensaver.

10

10015

Account setting

Function Range

Account permission activation
method

0: enabled by system
1: enabled by external 1/0

M2934 = 1 (lock)

M2934 = 0 (unlock)
Automatically opens the last file:
After enabling this function, when you
insert the USB drive or CF card to the

controller, the system automatically
opens the last executed file.

0: off
1:0on

Open auxiliary input window:

this function should be used with the
mouse. With the mouse connected
to the system, when you click the
upper right corner, a list appears;
when you click the input window, a
keyboard appears.

0: off
1:0on

Machining count display format
0: W; Word

1: DW; Double Word

Prohibit the showing of pop-up
windows

0: display pop-up windows

1: hide pop-up windows

Disables the function of
automatically diving values with no
decimal points by a thousand

0: divide by a thousand. The number
entered on the OFS screen will
be automatically divided by 1000

1: do not divide by a thousand. The
number entered on the OFS
screen will not be divided by 1000
automatically

0-
65535
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FEETEED? ltem Description Default value i,

No. range N

Function Range

Reset system after EMG
release (Reset): sets whether
to automatically generate a
Reset signal after the 0-1
emergency stop is released.
0: off

1:on

[SOFT] display after bootup:

Sets whether to display the

SOFT screen as the default

screen after system bootup. 0-1

0: off

1: switch to SOFT screen after
bootup

Display alarm screen when

alarm occurs

0: do not show pop-up alarm
screen

1: show pop-up alarm screen
when alarms occur

Enable automatic backup of
system parameters:
When this function is enabled,
the system automatically
makes a backup of the
parameter data and stores it to
the CF card. Once any of the
parameters is modified, the

: backup data in the CF card is 0-
10016 System setting updated as well. 4 65535 P

0: disable
1:0n

Hidden axis coordinates
setting: If you disable one axis
in the CONFIG screen, set this
parameter to display or hide
the corresponding axis
coordinate. 0-1
0: display; display the hidden
axis coordinates
1: Hide; hide the hidden axis
coordinates

O macro file protection:

Once this function is enabled,
you can only copy the O macro
files to the internal memory
rather than copy the files from 0-1
the internal memory to external
devices.

0: disable file protection
1: enable file protection

Extension variable display

0: 450 0-1
1: 1000

Writing of parameters is

prohibited 0-1

0: allow writing
1: prohibit writing
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Parameter
No.

Item

Description

Default value

Setting
range

Note

[POS] group screen display
0: enable
1: disable

Note: this parameter is only
applicable to the A series models.

[PRG] group screen display
0: enable
1: disable

Note: this parameter is only
applicable to the A series models

[OFS] group screen display
0: enable
1: disable

Note: this parameter is only
applicable to the A series models

[DGN] group screen display
0: enable
1: disable

[ALM] group screen display
0: enable
1: disable

Note: this parameter is only
applicable to the A series models

[GRA] group screen display
0: enable
1: disable

Note: this parameter is only
applicable to the A series models

[PAR] group screen display
0: Enable
1: Disable

Note: this parameter is only
applicable to the A series models

[SOFT] group screen display
0: Enable
1: Disable

Note: this parameter is only
applicable to the A series models

10017

G-code edit
setting

Function

G code editing: sets whether
to allow G code editing.

0: off
1:0n

Macro call file source
0: CF card
1: internal memory

SF speed setting: Sets
whether you can use the SF
SET function to set the cutting
feed rate.

0: off

1:on

Program resets automatically
after editing:

Sets whether the cursor will
automatically return to the
starting line position of the

0-
65535
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Parameter

Setting

N Item Description Default value Note
o. range
program when switched from
EDIT mode to any other
operation modes.
0: off
1:0n
Subprogram call file source
0: program 0-1
1: USB
Subroutine file name display:
After this parameter is
enabled, when run to this
subroutine, it sets whether the
G code main file name will be 0-1
displayed.
0: enable
1: disable
.txt file support
0: off 0-1
1:0n
Friction compensation
measurement program path:
After the friction compensation
function generates processes,
the location where the 0-1
process files are saved.
0: CF
1: O_MACRO
System macro command
functions 0-1
0: off )
1:0n
Background 0-
10018 color Sets the background color. LIGHTGRAY 65535 -
10019 Title bar text Sets the text color for the title bar. BLACK 0- -
color 65535
10020 | Modebartext | g s ine text color for the mode bar. DARKBLUE O, | -
color 65535
10021 Function bar text Sets the text color for the function bar. BLACK 0- -
color 65535
10022 Label text color | Sets the text color for the labels. BLACK 65?52%5 -
10023 Numeric value Sets the text color for numeric values. BLUE 0- -
color 65535
Table gridline -~ 0-
10024 color Sets the color of table gridline. BLACK 65535 -
10025 | SYSEMCUISON | o io ihe color of the cursor. COLOR_S07 0- -
color 65535
System text - 0-
10026 highlight color Sets the text highlight color. WHITE 65535 -
10027 Software panel Sets the cursor color in the software panel. YELLOW 0- -
cursor color 65535
System alarm 0-
10028 color Sets the color of system alarms. RED 65535 -
10029 User-defined Sets the color of user-defined alarms. BLUE 0- -
alarm color 65535
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FEETEED? ltem Description Default value i,

No. range N

Software panel
10042 text highlight
color

0_
COLOR S07| grrne | -

Sets the text highlight color in the software
panel.

Function Range
[OPERATE] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[MAGA] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[SPINDLE] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[MACHINE] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[HOME] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[COMP] display
0: on; 1: off
Note: this parameter is only 0-
applicable to the A series models. 0 65535 P
[SYSTEM] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[MLC] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[GRAPHIC] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[SERVQ] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[CONFIG] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[SET RIQ] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.

0-1

[PAR] group item

10043 display
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Parameter Setting

N Item Description Default value Note
0. range

Enable the Teach function for the
corresponding axis.

After this parameter is enabled, in JOG or
MPG mode, set this parameter to enable the
Teach function of the PRG group.

Function Range

X axis teaching
0: off; 1: on

Y axis teaching
0: off; 1: on

Z axis teaching
0: off; 1: on
Channel O - A axis teaching
teach setting 0: off; 1: on 65535
B axis teaching

0: off; 1: on

C axis teaching

0: off; 1: on

U axis teaching

0: off; 1: on

V axis teaching

0: off; 1: on

W axis teaching

0: off; 1: on

Teaching G-code format
0: moving axes; 1: all axes

10044

Function Range
[TUNING] display
0: on; 1: off
Note: this parameter is only
applicable to the A series models.
[TEXT WR] display
0: on; 1: off
Note: this parameter is only
PRGIIOFSY applicable to the A series models.
[[DGN]] [groug) [LOGO WR] display 0-

closed 0: on; 1: off 0-1 0 65535 P
Display Note: this parameter is only
applicable to the A series models.

10045

[MACRO] display

0: on; 1: off

Note: this parameter is only
applicable to the A series models.

[FILE QUEUE] display
0: Display; 1: disable 0-1
Note: this parameter is only

applicable to the A series models.

Function Range

Barcode file reading
0: off; 1: file scan; 2: element

Trigger special M relay after
Barcode reading| reading barcode

10053 Related settings

0 0-8190 P

Barcode reading file source

0: CF card 0-1
1: internal memory

Barcode input mode
0: element; 1: system
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FEETEED? ltem Description Default value i,

No. range N

Sets the auto logout duration.

10054 | Auto logout time Unit: min 0 0-1440| -

0: Write the machine coordinates into the
coordinates system

10059 | OFS input mode | 1: Write the machine coordinates with 0 0-1 -

absolute coordinates as 0 into the

coordinates system

Set maximum reading length (0: maximum).
This parameter is applied to the file scan
10061 | Barcode setting | function under AUTO mode; it allows users to 0 0-63 P
decide whether the read the barcode
character length.

Sets specific NC process main files that the
system always reads upon bootup.

0: off; 1: on 0 0-1 P
Note: This parameter is for use with special
CAD/CAM machines only.

Function Range

System fixed

10063 main file settings

[Advanced mode] - Enable file
queue function 0-1
0: off; 1: on

[Advanced mode] - Sort mode
0: disabled; 1: prefix; 0-4
2: suffix; 3: general;
4: numbering

[Advanced mode] - Delete
File queue completed files automatically 0-1

10076 settings 0: off; 1: on 0 0-537 | P

[Standard mode] - Queue saving

mode

0: Save; retain queue contents
after power cycling.

1: Load automatically; retain 0-2
queue contents after power
cycling and load the program
automatically.

2: Do not save; the queue is
cleared after power interruption.
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12.10 MLC setting (MLC)

You can set parameters related to the MLC ladder, such as the displayed device and ladder color,

in the MLC setting screen.

12.10.1 MLC parameter descriptions

Parameter Setting

N Item Description Default value Note
0. range

After you set this parameter and enable the

control flag (Pr2001), the system scans the 5.

MLC scanning MLC ladders with the set intervals (ms). The 2 P

2000

time greater the value, the more delay in the 1000
update of the MLC device.
MLC fixed scanning time
2001 Control flag | O disable , 0 0-1 P
1: enable (once enabled, there will be more
process resource for the HMI)
2003 L.ocal 'I/O Se’.ts. the filter time for local 1/O. 0 0-20 =
Filter time Unit: msec

12000 Program title | Sets the program title. -

12001 | Company name | Enter the company name. 0 -
12002 Designer name | Enter the designer name. 0 -
Sets whether to show the comments.
12003 | Show comment | O: off 0 0-1 -
1:on
Sets whether to show the symbols.
12004 Show symbol | 0: off 0 0-1 -
1:0n
0-
12005 Ladder color | Sets the ladder color. BLACK 65535 -
12006 |Ladder text color.| Sets the text color for the ladder. BLACK 6505235 -
12007 Ladder symbol Sets the symbol color for the ladder. BLACK 0- -
color 65535
12008 Ladder cursor Sets the cursor color for the ladder. LIGHT BLUE 0- -
color 65535
12009 monitlz)arﬂde;tatus Sets the monitoring status display color for LIGHT 0- )
. 9 the ladder. GREEN 65535
display color
12010 | Ladderdevice | Sets the comment color of the device forthe, o~ 0- )
comment color | ladder. 65535
12011 | Laddersegment  Sets the comment color of the section forthe| oo\ 0- )
comment color | ladder. 65535
12012 Ladder row Sets the comment color of the ladder row. BROWN 0- -
comment color 65535
Ladder o
i Sets the color of the monitoring values for 0-
12013 | monitoring value the ladder. LIGHTRED 65535 -
color
12014 | NCspecial o o ihe color of NC special devices color s28 | O | .
device color ) - 65535
MLC special . . 0-
12015 device color Sets the color of MLC special devices. MAGENTA 65535 -

12-52



Milling Machine Operation and Maintenance Manual

Parameter (PAR) Group

Parameter
No.

Item

Description

Default value

Setting
range

Note

12016

MLC protection

Function

Range

MLC edit protection:

when this function is enabled, you
can only edit the MLC programs
in EDIT mode.

0: off

1:on

MLC display
0: on
1: off

MLC auto backup:

when this function is enabled, the
system automatically makes a
backup of the MLC data to the CF
card.

0: off

1:0n

EMG protection for MLC file
saving:

after this parameter is enabled,
you need to press the emergency
stop button if you need save the
modifications on the MLC.

0: on

1: off

MLC file-saving reminder for
group switch: When this
parameter is enabled, if in MLC
EDIT mode but the group screen
is pressed, a file-saving reminder
will pop-up.

0: off

1:on

0-
65535

12017

MLC setting

Function

Range

Immediate take effect after MLC
file load:

when this function is enabled,
MLC files take effect right after
being loaded without restarting
the system.

0: off

1:0n

Record system data in special
registers

0: off

1:on

D1102: write main file name
(00000 - 09999)

D1103, D1104: total machining
time (sec.)

D1105, D1106: single machining
time (sec.)

D1107: year, month

D1108: day, hour

D1109: minute, second

Note: Set hexadecimal format to
access D registers and
then convert the data into
decimal format for use.

For example: 2020 February 28
PM06:45:59

D1107 = 14 02

14(HEX) = 20(DEC)

2000+20

02(HEX) = 02(DEC)

0-
65535
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Parameter

Setting

N Item Description Default value Note
0. range
D1108 = 1C 12
1C (HEX) = 28 (DEC)
12 (HEX) = 18 (DEC)
D1109 = 2D 3B
2D (HEX) = 45 (DEC)
3B (HEX) = 59 (DEC)
Shortcuts for triggering M device
0: off 0-1
1:0n
MLC user-defined keypad
0: off 0-1
1:0n
MLC user-defined keypad function
mode
0: Single point 0-1
1: Multi-point
[SPACE]+[POS]
12019 hot key for  |0: function disabled 0 0- )
triggering M |1 - 3071: set devices M1 - M3071 3071
device
[SPACE]+[PRG]
12020 hot key 0: function disabled 0 0- )
for triggering M |1 - 3071: set devices M1 - M3071 3071
device
[SPACE]+[OFS]
12021 hot key 0: function disabled 0 0- )
for triggering M |1 - 3071: set devices M1 - M3071 3071
device
[SPACE]+[DGN]
12022 hot key 0: function disabled 0 0- )
for triggering M |1 - 3071: set devices M1 - M3071 3071
device
[SPACE]+[ALM]
12023 hot key for ~ |0: function disabled 0 0- )
triggering M |1 - 3071: set devices M1 - M3071 3071
device
[SPACE]+
12024 [GRA] hot key |0: function disabled 0 0- i
for triggering M |1 - 3071: set devices M1 - M3071 3071
device
[SPACE]+[PAR]
12025 hot key for  |0: function disabled 0 0- )
triggering M |1 - 3071: set devices M1 - M3071 3071
device
[SPACE]+[SOFT]
12026 hot key for  |0: function disabled 0 0- )
triggering M |1 - 3071: set devices M1 - M3071 3071
device
Function Range
Enable A0 - A15 alarms 0-1
Enable A16 - A31 alarms 0-1
12027 Enable user Enable A32 - A47 alarms 0-1 0 0- p
alarm 0 Enable A48 - A63 alarms 0-1 65535
Enable A64 - A79 alarms 0-1
Enable A80 - A95 alarms 0-1
Enable A96 - A111 alarms 0-1
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Parameter

Setting

N Item Description Default value Note
0. range
Enable A112 - A127 alarms 0-1
Enable A128 - A143 alarms 0-1
Enable A144 - A159 alarms 0-1
Enable A160 - A175 alarms 0-1
Enable A176 - A191 alarms 0-1
Enable A192 - A207 alarms 0-1
Enable A208 - A223 alarms 0-1
Enable A224 - A239 alarms 0-1
Enable A240 - A255 alarms 0-1
Function Range
Enable A256 - A271 alarms 0-1
Enable A272 - A287 alarms 0-1
Enable A288 - A303 alarms 0-1
Enable A304 - A319 alarms 0-1
Enable A320 - A335 alarms 0-1
Enable A336 - A351 alarms 0-1
Enabl Enable A352 - A367 alarms 0-1 0
nable user -
12028 alarm trigger 1 Enable A368 - A383 alarms 0-1 0 65535 P
Enable A384 - A399 alarms 0-1
Enable A400 - A415 alarms 0-1
Enable A416 - A431 alarms 0-1
Enable A432 - A447 alarms 0-1
Enable A448 - A463 alarms 0-1
Enable A464 - A479 alarms 0-1
Enable A480 - A495 alarms 0-1
Enable A4960 - A511 alarms 0-1
1. If the status of this M device is On, the
preset key combination function
System/ operations is disabled.
user-defined | 2. If the status is Off, the preset key 0-
12029 keyboard for combination operations are allowed. This 0 3071 -
switching M function is only effective when Pr12017
device [MLC user-defined keyboard function] is
1.
Note: this function is only available for OPENCNC.
1. Writes the keyboard value received by
the keyboard into the corresponding D
register.
Corresponding D| 2. After pressing the keyboard, the value is
device numbers written to the D register; when the key is 0-
12030 | for user-defined released, the value in the D register is 0 -
1531
keyboard button cleared to 0.
values Note:
1. This function is only effective when Pr12017
[MLC user-defined keyboard keypad] is 1.
2. This function is only available for OPENCNC.
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12.11 Graph parameter (GRAPHIC)

You can set the graphic display of the motion trajectory in the GRA group with graph parameters.

12.11.1 Graph parameter descriptions

Parameter

Default

Setting

Item Description Note
No. value range
14000 Line color Sets the line color. BLACK | 0-65535 | -
14001 |Background color | Sets the background color. SEA 0-65535 | -
Sets the graphic display.
ic di Functi R
14002 Graphlc.dlsplay .UnC l.On ange 1 0-65535 | -
setting Line width 0-4
Enable auxiliary line display 0-1
Function Range
Graphic default screen 0-1
X-Y plane display direction
0 1 2 3
¥ Y [x X 0-3
L HE
14003 | Graphic setting Y(;Z P'a”‘j d‘Sp'ay2 d"e"“‘;” 0 0-65535 P
z z ¥ Y 0 - 3
L]
X-Z plane display direction
0 1 2 3
z z x X 0-3
L]
14004 XY plane graphic Set.s. the graphic dimension of the X-Y plane. 200 5-100000 | -
dimension Unit: mm
14005 Y-Z plane graphlc Set.s. the graphic dimension of the Y-Z plane. 200 5-100000 | -
dimension Unit: mm
14006 X-Z plane graphlc Set.s. the graphic dimension of the X-Z plane. 200 5-100000 | -
dimension Unit: mm
X-Y-Z plane Sets the graphic dimension of the X-Y-Z plane.
14007 graphic dimension| Unit: mm 200 15-100000| -
Function Range
Auto preview: When this function
is enabled, when AUTO mode is
pressed, CNC will quickly scan
the NC content once, and
calculate an appropriate GRA 0-1
drawing range on the screen.
14008 | Graphic setting 0: Do not run 0 0-65535 P
1: Run
Run M30 and reserve graphics:
When this function is enabled, the
graphics are automatically
reserved after M30 is executed. 0-1
0: off
1:0on
14010 Grid color Sets the grid color. 1 0-65535 | -
14011 Subgrid color | Sets the subgrid color. 1 0-65535 | -
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Parameter ltem Description Default Setting Note
No. value range
14012 C°°rdcicr)‘f‘otf @XIS | sets the color of the coordinate axis. 1 0-65535 | -
14013 |Auxiliary line color| Sets the color of the auxiliary lines. 1 0-65535 | -
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12.12 Servo parameter (SERVO)

You can set the parameters for the servo drive in the servo parameter setting screen.

12.12.1 Servo parameter descriptions

Group | No. Function Description DRzl e Note
value range
PO 0 Firmware version Displays the firmware version of the i 0 i
servo.
Sets the control mode. 0x00 -
P1 Input for control mode Function Range 0 0x110F -
and control command HEX
Torque output direction 0-1 ( )
The low-pass filter for position command Applic-
Position command | is usually used for eliminating undesired pp
P1 8 - . . 0 0 able to
smoothing constant | high-frequency response or noise and
: o CNC
smoothing and commands. Unit: 10 msec
P1 32 Motor sto_p mode Motor stop mode function. 0 0-20 -
function
The low-pass filter for S-curve is usually Applic-
S-curve ACC/DEC | used for eliminating undesired pp
P1 | 36 ; . 0 0 able to
constant high-frequency response or noise and
: o CNC
smoothing and commands. Unit: msec
P1 | 37 Loadinertiaratio | -oad inertia ratio of servo motor. 10 | 0-2000 -
Unit: 0.1 times
P1 44 E-gear ratio numerator Muly-stage' I.E-gear ratio numerator 1 1-(229-1) Read
(N1) setting. Unit: pulse only
E-gear ratio ) . . o (o314 | Read
P1 45 denominator (M1) E-gear ratio denominator (M). Unit: pulse 1 1-(2°-1) only
P1 52 Rggeneratlon Regeneration resistance value. Unit: ohm With With -
resistance value models | models
. . . . . With With
P1 53 |Regenerative capacity | Resistance capacity. Unit: Watt models | models
Sets the maximum speed of the servo
P1 55 | Maximum speed limit | motor. The default is the rated speed. 0 0 - 65535 -
Unit: rpm
P1 | 62 Percentage of frlctlon Set.s. tohe level of friction compensation. 0 0-100 i
compensation Unit: %
- . - Applic-
Constant of friction | Sets the smoothing constant of friction
P1 63 . . o 4 4 able to
compensation (ms) | compensation. Unit: ms CNC
Position command The moving filter smooths the beginning
P1 68 . . and end of the step command, but it also 4 0-100 -
Moving Filter e
delays the command. Unit: ms
Increasing the position control gain can
enhance the position response and
P2 0 | Position control gain reduce the deviation |n_pos!t|on control. If 35 0 - 2047 )
you set the value too high, it may cause
vibration and noise.
Unit: rad/s
Adjusts the rate of change for the position
control gain according to the gain
Position control gain | switching condition. This parameter is ) )
P2 L rate of change usually used for adjusting the gain of the 100 10 - 500
feeding axis for it to be in accordance with
that of the spindle when tapping. Unit: %
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Group | No. Function Description DRl S, Note
value range
If the position control command changes
position smoothly, increasing the gain
Position feed forward value can reduce the position following
P2 2 ain errors. If it does not change smoothly, 50 0-100 -
9 decreasing the gain value can reduce the
mechanical vibration during operation.
Unit: %
If the position control command changes
position smoothly, decreasing the
Position feed forward smoothing constant value can reduce the
. . position following errors. If it does not
P2 3 gain smoothing h thiv. i ing th 5 2-100 -
constant change smoothly, increasing the
smoothing constant value can reduce the
mechanical vibration during operation.
Unit: msec
Increasing the speed control gain can
P2 4 Speed control gain enhance the speed. response. If you S?t 500 | 0-8191 -
the value too high, it may cause vibration
and noise. Unit: rad/s
Speed control aain Adjust the rate of change for the speed
P2 5 prate of chan ge control gain according to the gain 100 10 - 500 -
9 switching condition. Unit: %
Increasing the value of the integral speed
Speed intearal control can enhance the speed response
P2 Cgm ensagon and reduce the deviation in speed control.|] 100 | 0- 1023 -
P If you set the value too high, it may cause
vibration and noise. Unit: rad/s
If the speed control command changes
speed smoothly, increasing the gain value
P2 7 Speed feed forward | can reduce the speed following errors. If it 0 0-100 i
gain does not change smoothly, decreasing
the gain value can reduce the mechanical
vibration during operation. Unit: %
P2 9 | DI response filter time Digital input response filter time. Unit: 2 5 0-20 )
msec
P2 | 10 DF'ﬂ'r:i'ti?rﬁ’Lr‘)tl;r']rr‘“E; Digital input pin DI - - -
P2 11 DF'ﬂ'r:i'tigrﬁ’;tI;r']rr‘“Eéz Digital input pin DI2 . . .
P2 | 12 DF'ﬂ'r:i'tigrﬁ’;tI;r']rr‘“Eg’ Digital input pin DI3 - - -
P2 | 13 Dlz'ﬂ'rt]i'tig‘r?;tl:r:’r‘“?g' Digital input pin DI4 - - -
P2 | 14 Dlrlﬂlrt]iltig]r?:ﬁ:r:?n?és Digital input pin DI5 - - -
Digital input pin DI6
P2 | 15 F'i'niti:r:);l;::mg Digital input pin DI6 - - -
Digital input pin DI7
P2 | 16 F'ﬂ'niti'::;;']:mg Digital input pin DI7 - - -
Digital i in DI
P2 | 17 F'ﬁ:iti:r?:tl:r']:mgs Digital input pin DI8 - - -
Notch filter frequenc The first setting for mechanical resonance
P2 | 23 QUENCY | trequency. 1000 | 50-1000 -
(1)
Unit: Hz
The first set of resonance suppression
P2 24 Notch filter attenuation| notch filter attenuation level; the notch 0 0-32 )
level (1) filter function is disabled if set to 0.
Unit: dB
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Default

Setting

Group | No. Function Description Note
value range
Sets the time constant for the low-pass
Resonance filter for resonance suppression.
P2 | 25 | suppression low-pass | The low-pass filter is disabled if this 2 0 - 1000 -
filter parameter is set to 0.
Unit: 0.1 msec
Increasing this parameter can increase
the damping of the speed loop. Setting Applic-
P2 | 26 | Anti-interference gain the value of P2-26 to equal P2-06 is 0 0-0 |ableto
recommended. In Position mode,
; CNC
decrease the value of this parameter to
reduce position overshoot. Unit: 0.001
Gain switching When the signal of gain switching is on, 0-4
P2 | 27 | condition and method | the rate of change for the speed control 0 (HEX) -
selection gain is changed to the setting of P2-05.
P2 | 28 Gain switching time | Gain switching time constant. Unit: 10 10 0 - 1000 )
constant msec
Notch filter frequenc The second setting for mechanical
P2 | 43 q Y| resonance frequency. 1000 |50 - 2000 -
2) "
Unit: Hz
The second set of resonance suppression
P2 | 44 Notch filter attenuation| notch filter attenuation level; the notch 0 0-32 i
level (2) filter function is disabled if set to 0.
Unit: dB
Notch filter frequenc The third setting for mechanical
P2 | 45 q Y| resonance frequency. 1000 |50 - 2000 -
3) "
Unit: Hz
The third set of resonance suppression
P2 46 Notch filter attenuation| notch filter attenuation level; the notch 0 0-132 )
level (3) filter function is disabled if set to 0.
Unit: dB
A 0: fixed
p2 | 47 | Autoresonance 4., 1 0-2 | -
suppression mode .
2: continuous
P2 | 49 Spegd detection f||_ter Sets the filter for speed estimation. Unit: 0 0-1F i
and jitter suppression | sec
Total stroke for Sets the total number of pulses required
P2 | 52 . . . ) ) -
indexing for one revolution of the rotation axis.
Position intearal When the position control integral value is
P2 | 53 9 increased, the position steady-state error 0 0-1023 -
compensation o
reduces. Unit: rad/s
Sets the operation mode of the motor. Cycle
P2 | 69 Absolute encoder | 0: Incremental type 0 0-1 ?gmeer
1: Absolute type servo
p3 | 12 | CANopen /DMCNET ' o aNo0en / DMCNET support setting. o | 0-111 | -
support setting
Read
P4 0 Fault record (N) The last abnormal status record. 0 - only
P4 1 Fault record (N-1) The second to last abnormal status 0 ) Read
record. only
. Read
P4 2 Fault record (N-2) | The third to last abnormal status record. 0 - only
Read
P4 3 Fault record (N-3) | The fourth to last abnormal status record. 0 - only
' Read
P4 4 Fault record (N-4) | The fifth to last abnormal status record. 0 - only
P5 0 | Firmware subversion Displays the firmware subversion of the 0 ) Read
servo. only
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12.13 Channel setting (CONFIG)

You can enable the axes and define their attributes with this function as shown in Figure 12.13.1.

This function is not available in AUTO and MDI modes.

pons | e e [ 97

Name | Used port

ChanneI‘Axis Enable NC MLC Port Disp

X i
Y - rz—
z s
AT
B [
S
U
v [
W
SP1 ra]

LT

1

2

3

[v] x
[v] v
v z
[v] sp1
1
[
1
[
1

Figure 12.13.1

The operation steps are as follows.
(1) Pressthe key. Enters the PAR screen.
(2) Press P to display the function bar on the third page.

(3) Press CONFIG to enter the channel setting screen.

(4) Press @ and M to move the cursor to the Enable field of the axis to be enabled, press
ENTER to select the check box, which activates the setting of axial property. Set the axis as

either the NC axis or the MLC axis.

(5) Define the axis: Press ]ﬂ M [«=| and =] to move the cursor to the specified field and

ENTER| to select the check box.

(6) After defining the axis, press @ ]!], [€=], and =»to move the cursor to the corresponding
Port field. Press ENTER| and a dialog box for port number input appears. Use |i| - @ to enter
a port number which is not the same as the set ones and then press ENTER| to complete

setting the port number.
(7) After defining all the axes, press OK.
(8) Restart the NC system.

Note:

1. To enable an axis, firstly select the check box of the corresponding Enable field. Then, you can set the

axis as either an NC axis or MLC axis and set its port number which cannot be identical to other port

numbers.

2. To disable an axis, move the cursor to the corresponding Enable field and press ENTER to cancel the

selection. Then, the axis is disabled.

12
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12
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3.

When you change the value of the parameter with a P marked in the Parameter Name field, you have to
restart the NC system to have the changed value take effect. When you change the value of the
parameter without a P marked in the Parameter Name field, it takes effect immediately without restarting

the NC system.

12.14 RIO setting

The NC system can add the control switches for external devices with the 1/0 extension modules.

You can enable the I/O module in the RIO Setting screen As shown in Figure 12.14.1.

RIO Status \Enable RIO type  Sensor setting Disc. H Home Limit|

1 . [[3 | [eeeeeee0 [ | Pt;rEnanlaﬂo;is
: @ |1 2 ¥
= } =
+ @ T :
s @ | 7
« @ | ;
7 . - Filter level
®

Figure 12.14.1

The operation steps are as follows.

@)
)
®3)
(4)
®)
(6)

)

Press to enter the Parameter (Group) screen.

Press P to display the function bar on the third page.

Press SET RIO to enter the RIO Setting page.

Press @ and M to move the cursor to the corresponding Enable field of the specified RIO
port, and press to select the check box and enable its corresponding settings.
Press 4= and =] to move the cursor to the Polarity setting field, press , and an
input window appears. After entering the value, press to complete the setting.
Press 4= and =] to move the cursor to the Disc. field, and press to select or
cancel the selection.

After enabling and setting all the 1/0 modules, press OK to complete the setting.
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12.14.1 Details of RIO setting

RIO: Press OK after completing the settings.

RIO Status [|Enable RIO type  Sensor setting Disc. | Home Limit | 1 2

1 @ 3 [eeeesees [ | PorEnablexis

1

LN R ) RN

Filter level

(1) Displays the connection status according to the connected RIO station number, starting with
M2832 as Station 0.

(2) Select the check box of the corresponding Enable field and set the RIO type to 3 as DIO;
others include setting to 0 as AD/DA, 1 as DA, and 2 as AD.

(3) Dlinput of the RIO can be set as the positive limit, negative limit, and home sensor of each
axis, while only the DIs of Station 0 (the first RIO board) can be set. DIs on other RIO boards
cannot be set. You can set 32 points in total from DIO to DI31.

(4) Select the Disc. Field to have the DO remain its status when it is disconnected from the

controller.
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Home Limit: press OK after completing the setting.

[T [ (NS

RIO Status | Enable RIO type  Sensor setting Disc. || Home Limit |
1 2 1 . [[3~ [Toceeeee0 | [ | PirEnEllaleﬁo;is
: @ | =
: @ | s s @
+ @ | :
: @ | 7
c @ \Z
7 . - Filter level [@

(1) Axis selection: the positive limit, negative limit, and home DI of X - A axes are inputted from
axes port 1 - 4 of the controller. According to the selected axes, each axis takes three DI
points from X256, which are positive limit DI, negative limit DI, and home limit DI
respectively.

For example, if you select Y and Z axes, the positive limit, negative limit, and home limit for

each axis are as shown in the following table.

Signal Al X axis Y axis Z axis
Positive limit AXIS P1 X256 X259
Negative limit AXIS P2 X257 X260

Home AXIS P3 X258 X261

The special M relay code corresponding to the DI signal of each axis does not change

regardless of the signal source.

. PITE X axis Y axis Z axis
Signal
Positive limit M2144 M2148 M2152
Negative limit M2145 M2149 M2153
Home M2146 M2150 M2154

(2) Sets the filter level of the DI on the RIO board. The interval between each level is 40 ms

and there are 5 levels in total.

Level 0 Level 1 Level 2 Level 3 Level 4 Level 5
200 ps 200 ps 400 ps 600 ps 800 ps 1ms
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12.14.2 Setting DA module (NC-EIO-DAC04)

The following steps illustrate how to set the DA module.

(1) Enable Port 5 from the RIO setting page of the controller; only Ports 5 - 8 can be set for the
DAC module.

(2) Select 1 for the type, and D1464 - D1467 will correspond to the output points 0 - 3 of the
module card respectively.

(3) Rotate the station knob of the DAC module to 4.

(4) Connect the DAC module to the controller in the same way as connecting the RIO.

(5) After completing the three steps above, cycle power to the system. Then, set the value
1024 to D1464, and you can measure the voltage 1.25V at the output point 0 on the DA
card (-/+10V correspond to -8191 to +8192).

Refer to the following table for the special D of MLC and the corresponding port number in the

RIO Setting screen.

DAC / Port No. 5 6 7 8

Output point 0 D1464 D1472 D1480 D1488
Output point 1 D1465 D1473 D1481 D1489
Output point 2 D1466 D1474 D1482 D1490
Output point 3 D1467 D1475 D1483 D1491
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12.15 Search (SEARCH)

The NC system includes many different types of parameters; therefore, users can use the search

function and enter the parameter number to search for specific parameter fields. This function

provides a quick and convenient way to display the parameter field screen for the specified

parameter. The operation steps are as follows.

(1) Press to enter the Parameter (Group) screen.

(2) Press P to display the function bar on the third page.

(3) Enter the parameter number to be searched to the input field in the lower left corner of the
screen.

(4) Press SEARCH to search for specific parameters.

Note: in addition to using the Search function, you can also search for the parameter in the PARAM
GROUP screen by entering parameter numbers.

Searching method: enter “S” + “Parameter number”, and then press ENTER|

12.16 Parameter group (PARAM GRP)

Various types of parameters are available in the NC system. Equipment distributors can use the
parameter group function to provide users with the most appropriate combination of parameters
according to industrial requirements for machining, which simplifies the complicated parameter

adjustments, as shown in Figure 12.16.1.

—|—|4|4|

Parameter Name GROUP1 GROUP2 GROUP3 GRCUP4

m Max. corner reference feedrate (] 1200 10000 15000
322 |Cutting post 5-curve time constant 1 2 20 10
309 |Arc cutting reference feedrate 10 20 e 25

Figure 12.16.1

The operation steps are as follows.

(1) Press to enter the Parameter (Group) screen.

(2) Press P to display the function bar on the third page.

(3) Press PAR GRP to enter the parameter group setting page.
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(4)

®)
(6)

(@)

(8)

9)

(10)

Note:

Enter the specified parameter number in the No. field and press to display the
corresponding parameter name.

Press SRT PAR to sort the parameter numbers in ascending or descending order.

Press [€=] and =»] to move the cursor to the Group field, enter the value, and press

to complete setting the parameter group. You can also stop the cursor at the
Group field, press RED PAR, and a confirmation window appears. Enter “Y” and press

to read the current parameter values and write them to the corresponding fields.
To delete spare groups, press [€=] and =»] to move the cursor to the group field to be
deleted, press DEL GRP, and a confirmation window appears. Enter “Y” and press
to delete the group.

After entering multiple parameter groups, press AVERAGE and a confirmation window
appears. Enter “Y” and press , and the system divides the setting range of the
parameter by the number of currently used groups, averagely distributing the values to
each group field.

After completing the setting for the values of the parameter group, you can press SAVE to
save the setting screen and results. When the confirmation window appears, enter “Y” and
press to complete the saving step.

After setting the groups, press [€=] and =»] to move the cursor to the specified group field,
then press WRT PAR, and a confirmation window appears. Enter “Y” and press to

write the values to corresponding parameters.

1. The parameter write function overwrites the original values, so ensure the new values are correct

before using this function.

2. The parameter group function supports up to 20 parameters and 20 groups.
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12.17 Other settings
12.17.1 Setting for absolute motor

Follow these steps to set the system when using the NC series controller with an absolute motor.
(1) Inthe homing parameter screen, set Pr616 home search mode to 5 (either an incremental or

absolute encoder can be used. When you use an absolute motor for the first time, cycle

power to the servo and controller after setting the parameter.) Refer to the following figure.

4I4I_lg

Parameter Name

GOG Machine origin coordinate R 9. 000 ©.000 0.000
607 2nd reference coordinate P 0. 000 0.000 -25.100

608 3rd reference coordinate P 2. 000 0.000 2. 000
609 4th reference coordinate P 2. 0600 0.000 0. 000
610 Reference position tolerance (] 2. 000 0.000 2. 000

Gantry homing calibration amount R ] 2 [}

' 616 Origin search mode » I ° -]

g 4 E] T T

+ Homing search direction (negative/positive) 1 1 1

+ Search home sensor when homing (off/on) 1 -} -]

+ Homing mode of rotation axis ) 2 [-]

+ Return mode after reaching home sensor (] (-] -]

+ Homing option for sync. motion ] o e

+ Ignore Z-phase distance (0:off; 1:on) (] -] 2]

+ Gantry homing calibration ] -] -]

(2) After setting the parameter, to reset the absolute encoder, go to DGN > SYS MON > SRV

MON as shown in the following figure.

Ch Axl:CnnthY Load Peak JLIJm Dist. to Z P. MECH Home Abs Rst

@@ [ [0 [oom [oow o
- @®[ [ [ | I | E“)
- @@ [ [ ] I O,

(3) Set the system to JOG or MPG mode to use the absolute reset function. In JOG or MPG
mode, move the axis to the position to be defined as the origin, enter “1” and press
to complete the setting. Meanwhile, the Home indicator is on, meaning that this axis has
completed homing.

Note:

1. When a servo alarm occurs, the special M relay for absolute reset (Abs Rst) becomes 0. The following are
the relevant alarms that will affect reset.

ALO060: absolute position is lost. Perform absolute reset.

ALO061: battery undervoltage. Replace the battery.
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AL069: wrong encoder. Ensure an absolute encoder is connected.
2. In MPG mode, the absolute homing setting is only applicable to the currently selected axis. For
example, when you select X axis in MPG mode, enter “1” and press [ENTER), and then only the X axis

completes the absolute homing procedure.
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12.17.2 Setting synchronous motion control

Application description: the A axis (slave axis) is required to follow the Z axis (master axis) in the
same direction. Assume that M13 is to enable the synchronous function and M14 is to disable it,
the settings are as follows.

1. Set parameter Pr350 to 13.

2. Set parameter Pr351 to 14.

3. Set parameter Pr364 (synchronous control A) to 3.

When M13 is executed, the MLC triggers M1088 (Trigger for synchronous control) and M1092 (A
slave axis follows the master axis) at the same time. When the system runs the movement
command for Z axis, the A axis moves synchronously. If there is a command to move A axis
when the synchronous function is enabled, an alarm occurs since the slave axis (A axis) cannot
receive a motion command from the system.

Execute M14 to turn off special M and stop the synchronization function. The synchronous
control function is effective in AUTO, MDI, JOG, MPG, and HOME modes.

Important:

(1) Once you set an axis as a master axis, you cannot set it as a slave axis.

(2) Once you set an axis as a slave axis, you cannot set it as a master axis.

(3) Multiple slave axes can follow the same master axis.

(4) If homing is executed during synchronous control, the system refers to the motion of the
master axis.

(5) Pressing does not disable the synchronous control function.

Program:
G54X0Y0Z0AO0
G90G54G0X10.Y10.210.
Z50.

A0

M13

Z0.

Z111.

G4X2.

Z150.

M14

A100.

A51.

M30
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Relevant parameters:

Parameter ltem Description Default | Setting Note
No. value range
Halt M code 1 (0: no setting)
Halt M code 2
Halt M code 3
Halt M code 4
N Halt M code 5
350-359  altM-code 0 | 0-1000 P
1-10 Halt M code 6
Halt M code 7
Halt M code 8
Halt M code 9
Halt M code 10
Sets the synchronization direction.
Bit O - 8: synchronous control of X - W axes
0: same direction
1: different directions
Function Range
Synchronous direction for X axis 0-1
Synchronous direction for Y axis 0-1
360 Synchronization Synchronous direction for Z axis 0-1 0 0-0x3F P
direction control
Synchronous direction for A axis 0-1
Synchronous direction for B axis 0-1
Synchronous direction for C axis 0-1
Synchronous direction for U axis 0-1
Synchronous direction for V axis 0-1
Synchronous direction for W axis 0-1
Specifies the master axis when X axis is the
slave axis. For example, set this parameter to 2
Synchronous | if desiring to set the Y axis as the master axis for
361 control X synchronous control. 0 0-9 P
0: off
1-9:X-W
Specifies the master axis when Y axis is the
Synchronous | slave axis.
362 control Y 0: off 0 0-9 P
1-9:X-W
Specifies the master axis when Z axis is the
Synchronous | slave axis.
363 control Z 0: off 0 0-9 P
1-9:X-W
Specifies the master axis when A axis is the
Synchronous | slave axis.
364 control A 0: off 0 0-9 P
1-9:X-W
Specifies the master axis when B axis is the
Synchronous | slave axis.
365 control B 0: off 0 0-9 P
1-9:X-W
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Parameter ltem Description Default | Setting Note
No. value range
Specifies the master axis when C axis is the
Synchronous [slave axis.
366 control C 0: off 0 0-9 P
1-9:X-W
Specifies the master axis when U axis is the
Synchronous slave axis.
367 control U 0: off 0 0-9 P
1-9:X-W
Specifies the master axis when V axis is the
Synchronous slave axis.
368 control V 0: off 0 0-9 P
1-9:X-W
Specifies the master axis when W axis is the
Synchronous slave axis.
369 control W 0: off 0 0-9 P
1-9:X-W

Issue NC command from MLC:

Function description Special M code

Trigger for synchronous control M1088
X slave axis follows the master axis M1089
Y slave axis follows the master axis M1090
Z slave axis follows the master axis M1091
A slave axis follows the master axis M1092
B slave axis follows the master axis M1093
C slave axis follows the master axis M1094
U slave axis follows the master axis M1095
V slave axis follows the master axis M1096
W slave axis follows the master axis M1097
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12.17.3 Command transfer

Application description: transfer the command for Z axis to A axis (transfer axis). Assume that
M20 is to enable transfer and M21 is to disable it, the settings are as follows.

1. Set parameter Pr350 to 20.

2. Set parameter Pr351 to 21.

3. Set Pr374 (Transfer control A) to 3.

After executing M20 to trigger M1098 (Transfer command control trigger) and M1102 (A axis
receives command from master axis), the system transfers the command originally for the Z axis
to the A axis (so, Z axis does not move). If you execute a command for the A axis, an alarm

occurs since the transfer axis (A axis) cannot receive any command.

To stop the command transfer function, execute M21 to turn off M1098 in MLC. You can only
enable (M20) and disable (M21) this function in AUTO and MDI modes. Please disable this
function (M21) when the program ends. The command transfer function is not available in JOG,
MPG, and HOME modes.

Important:

(1) Once you set an axis as a transfer axis, you cannot set it as a master axis.

(2) Once you set an axis as a master axis, you cannot set it as a transfer axis.

(3) Multiple transfer axes can refer to the same master axis.

(4) The transfer function is not available in HOME mode.

(5) Pressing does not disable the command transfer function.

(6) When the command is transferred from Z axis to A axis, the tool length compensation
function is available.

(7) Transfering the cutting cycle command is applicable on Z axis.

Program:

G54X0Y0Z0AO0

G90G54G0X10.Y10.210.

Z50.

A0

M20 (The controller pre-reads M20 and then enables command transfer control.)
Z0. (The movement command for the Z axis coordinate actually moves the A axis)
Z111.

G4X2.

Z150.

M21 (The controller pre-reads M21 and then disables command transfer control.)
A100.

A51.

M30
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Relevant parameters:

Parameter ltem Description Default Setting Note
No. value range
Halt M code 1 (0: no setting)
Halt M code 2
Halt M code 3
Halt M code 4
- Halt M code 5
350359  HaltM-code 0 | 0-1000 @ P
1-10 Halt M code 6
Halt M code 7
Halt M code 8
Halt M code 9
Halt M code 10
Sets the transfer control direction.
Bit 0 - 8: synchronous control of X - W
0: same direction
1: different directions
Function Range
Transfer direction X 0-1
Ti fer direction Y 0-1
370 Sets the transfer ranster direction 0 0 - Ox3F =
direction. Transfer direction Z 0-1 - UX
Transfer direction A 0-1
Transfer direction B 0-1
Transfer direction C 0-1
Transfer direction U 0-1
Transfer direction V 0-1
Transfer direction W 0-1
Specifies the X axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the X axis move while the
originally commanded axis does not move.
371 Transfer control X | For example, set this parameter to 2 if 0 0-9 P
desiring to transfer the control command
from the Y axis.
0: off
1-9:X-W
Specifies the Y axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
372 Transfer control Y | transferred to have the Y axis move while the 0 0-9 P
originally commanded axis does not move.
0: off
1-9:X-W
Specifies the Z axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
373 Transfer control Z | transferred to have the Z axis move while the| 0-9 P
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Parameter
No.

Item

Description

Default
value

Setting
range

Note

374

Transfer control A

Specifies the A axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the A axis move while the
originally commanded axis does not move.
0: off

1-9:X-W

375

Transfer control B

Specifies B axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the B axis move while the
originally commanded axis does not move.

0: off
1-9:X-W

376

Transfer control C

Specifies the C axis as the axis to receive
the transfer command. When transfer control
function is enabled, the command is
transferred to have the C axis move while
the originally commanded axis does not
move.

0: off

1-9:X-W

377

Transfer control U

Specifies U axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the U axis move while
the originally commanded axis does not
move.

0: off
1-9:X-W

378

Transfer control V

Specifies the V axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the V axis move while the
originally commanded axis does not move.
0: off

1-9:X-W

379

Transfer control W

Specifies W axis as the axis to receive the
transfer command. When transfer control
function is enabled, the command is
transferred to have the W axis move while
the originally commanded axis does not
move.

0: off

1-9:X-W
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Issue NC command from MLC:

Function description Special M code

Trigger flag of transfer command controls M1098
X axis receives command from master axis M1099
Y axis receives command from master axis M1100
Z axis receives command from master axis M1101
A axis receives command from master axis M1102
B axis receives command from master axis M1103
C axis receives command from master axis M1104
U axis receives command from master axis M1105
V axis receives command from master axis M1106
W axis receives command from master axis M1107

Special M for enabling transfer function:

Function description Special M code

Transfer function in execution M2228
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The SOFT group is for configuring user-defined screens with the CNCSoft software.

This chapter provides the example screens.

13.1 SCreeNEditOr SOfTWAIE « -« v v rrrr ettt it s e anaeaas 13-2
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With the SOFT group function, you can use ScreenEditor to configure the screens, which can

replace the function of the machine operation panel B or add customized extension functions.

Note: |Function namesl in a box (such as POS) mean the keys on machine operation panel A,

bold function names (such as CLR ALL) mean the function keys of F1 - F6.

13.1 ScreenEditor software

B ScreenEditor
You can edit the screens of the controller with ScreenEditor which you can enter from the
CNC portal on the main page of the Delta CNCSoft software,

as shown in Figure 13.1.1.

CNCSoft 1.01.22 — =

G /

CNCNetwork 1.00.71

“H-H-N-R-H-H-N-

MLCEditor 1.00.31

DEEE g0 aog
)) BEEE e B8
gEE BaE nnn

ParamEditor 1.01.13

- - (& ol
CJJ J Q \\.) U .r ScreenEditor 1.00.96

ht. £

Figure 13.1.1

B After entering ScreenEditor, you can see the operation interface as shown in Figure 13.1.2.

SereenEditor - \10.144.10.180\f{042T\HMLSCI - X
File () Edit(E) \View(¥) Element(M) Screen(S) Tool () Option(0) Window (W)  Help (H)
OEa O EBE & | AR English =
: -
QDOE W= oos B
Element window 0 X
2z = e';\:é‘mw‘" low T — = ["Window of property list o x|
8|5 sarchart || [ Screen {Button Panel) o =
O || ndicator Screenname RG]
| ISRy Screen property Detail
3 Piciure display
r +| Enter Headline backgr @ (125, 125, 125)
A || Sampling function Sereen backgrou T (192,192, 192)
1 ||+ Alarm display State backgroun === (192,182, 182)
i =l System Utility = . q - 1 B . Screen openma 0
_ (- <i Q _ _ .
1 I I I 1 1 Screen Cycle ma 0
Conveyor Conveyor Auto Program BRI 900
[ CoW Shutdown | _Protection CUM1 CUM2 Screen height 430
- Userauthority  None
Hidden Screen  No
<- _ _ C- _ B List I Preview
& I’ i T — | k |_Output window O x|
Program Machine Spindle
Preview MST Ignore Lock Orientation Air Blowr Step | Adion
Output  Error
Elementlist £ ¢ | » v | Recors Outpu
AWM 55 % o 50 k| S 18 i i
[580,0] DOP-B075200 65536 Colors
Figure 13.1.2
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B After compiling the screens and creating the screen data files, you can import the files to

the controller using the USB disk or the Internet, as shown in Figure 13.1.3.

Figure 13.1.3
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(This page is intentionally left blank.)

13-4



MLC Special M Relay and
Special D Register

This chapter provides detailed descriptions for the special controlling devices of the
NC system, through which you can quickly check the MLC status in the NC system.

For more advanced control functions, refer to NC Series MLC Application Manual.

14.1 MLC Specia| Mand D definitioNS -+« vrrrerrrrmrmiia it ia e 14-2
14.2 Specia| M summary A v 14-3
14.3 Specia| D summary table c oo 14-27
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14.1 MLC special M and D definitions

MLC (Motion Logic Control) and the NC system are two independent systems. You can use the
MLC to perform various logical controls for the knob button, mechanism actions or other motors.
The NC system, on the other hand, manages system and servo axis related functions. When
the two systems need to communicate with each other, the special M and special D of MLC
must be used as the input/output interface to process the data exchanging and messaging of

the two sides.

The signal sent by special M and special D of MLC to the NC system is called output; on the
other hand, the signal sent by the NC system to special M and special D of MLC is called input.
MLC codes begin with M and are in Bit form, its signal is 0 (OFF) or 1 (ON); codes that begin
with D are Word form, and represents a value, such as 1000. The special M and special D

codes of MLC all use the 4 numbers after M and D to indicate the number.

Data exchange is divided into the following four major groups:

1: MLC bit output from MLC to NC (special M device with Bit output)

2: MLC bit input from NC to MLC (special M device with Bit input)

3: MLC character output from MLC to NC (special D device with Word output)
4: MLC bit input from NC to MLC (special D device with Word input)
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14.2  Special M summary table

The definitions and classifications of all special M and D of the NC system are as

follows.

Function name Sp:ﬂcial Description Dt(;\Fl)ige
HMI output point 1 M1024 | Corresponds its status to the system variable, #1801. R/W
HMI output point 2 M1025 | Corresponds its status to the system variable, #1802. R/W
HMI output point 3 M1026 | Corresponds its status to the system variable, #1803. R/W
HMI output point 4 M1027 | Corresponds its status to the system variable, #1804. R/W
HMI output point 5 M1028 | Corresponds its status to the system variable, #1805. R/W
HMI output point 6 M1029 | Corresponds its status to the system variable, #1806. R/W
HMI output point 7 M1030 | Corresponds its status to the system variable, #1807. R/W
HMI output point 8 M1031 | Corresponds its status to the system variable, #1808. R/W
HMI output point 9 M1032 | Corresponds its status to the system variable, #1809. R/W
HMI output point 10 M1033 | Corresponds its status to the system variable, #1810. R/W
HMI output point 11 M1034 | Corresponds its status to the system variable, #1811. R/W
HMI output point 12 M1035 | Corresponds its status to the system variable, #1812. R/W
HMI output point 13 M1036 | Corresponds its status to the system variable, #1813. R/W
HMI output point 14 M1037 | Corresponds its status to the system variable, #1814. R/W
HMI output point 15 M1038 | Corresponds its status to the system variable, #1815. R/W
HMI output point 16 M1039 | Corresponds its status to the system variable, #1816. R/W
HMI output point 17 M1040 | Corresponds its status to the system variable, #1817. R/W
HMI output point 18 M1041 | Corresponds its status to the system variable, #1818. R/W
HMI output point 19 M1042 | Corresponds its status to the system variable, #1819. R/W
HMI output point 20 M1043 | Corresponds its status to the system variable, #1820. R/W
HMI output point 21 M1044 | Corresponds its status to the system variable, #1821. R/W
HMI output point 22 M1045 | Corresponds its status to the system variable, #1822. R/W
HMI output point 23 M1046 | Corresponds its status to the system variable, #1823. R/W

HMIle output point 24 M1047 | Corresponds its status to the system variable, #1824. R/W
HMle output point 25 M1048 | Corresponds its status to the system variable, #1825. R/W
HMI output point 26 M1049 | Corresponds its status to the system variable, #1826. R/W
HMI output point 27 M1050 | Corresponds its status to the system variable, #1827. R/W
HMI output point 28 M1051 | Corresponds its status to the system variable, #1828. R/W
HMI output point 29 M1052 | Corresponds its status to the system variable, #1829. R/W
HMI output point 30 M1053 | Corresponds its status to the system variable, #1830. R/W
HMI output point 31 M1054 | Corresponds its status to the system variable, #1831. R/W
HMI output point 32 M1055 | Corresponds its status to the system variable, #1832. R/W
Users control the statuses of M1056 - M1059 to achieve
system mode switching.
System mode Binary
selections: M1059 | M1058 | M1057 | M10s6  Decimal | SYStem
0: AUTO M1056 (Bit3) | (Bit2) | (Bit1)  (Bit0)
1: EDIT
M1057 0 0 0 0 0 AUTO
2: MDI V1058 0 0 0 1 1 epir | RW
3: MPG
wos e .
5: RAPID
6: HOME 0 1 0 0 4 JOG
0 1 0 1 5 RAPID
0 1 1 0 6 HOME
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Function name Special Description Device
M type
. . In AUTO mode, program pauses after one block is
Single block execution | M1060 executed. R/W
Cycle Start M1061 | Notifies the system to perform cycle start. R/W
NC pause M1062 After M1056 is triggered, the NC controller will pause RIW
immediately.
System stop M1063 | System stops machining operations. R/W
After M1076 or the reset signal of machine operation panel
System reset M1064 | Ais triggered, the system will reset, and M1064 is R
triggered.
After M1065 is triggered, the moving speed F of GO1 in
Dry run M1065 | AUTO mode refers to the feedrate assigned in the D1062 R/M
register.
Optional stop Optional stop key. When the program runs to M01, the
M1066 ; : R/W
(MO1 program stop) controller stops immediately.
Single block skip (‘) M1067 The program skips the block containing symbol '/' when RIW
this function is enabled.
Lock all axes M1068 Locks all X, Y and Z axes of the machine so they cannot RIW
movements move.
Lock Z axis movement | M1069 | Locks the Z axis of the machine so it cannot move. R/W
Limit release M1070 When this function is enabled, the limit signal of each axis RIW
is ignored.
Lock é\il),dsesand T M1071 | The program skips M, S, and T codes in the execution. R/W
The MLC sends this signal after the system confirms that
DMCNET connection the DMCNET connection is successful. Note that this
M1072 ; N O . R
successful signal signifies the connection is successful instead of the
Servo On status.
Macro call initialization Macro call initialization (requires AUTO mode and the
M1074 L R/W
ready correct Macro ID to initialize successfully).
Macro program call start (requires AUTO mode and the
Macro call start M1075 | correct Macro ID to complete initialization before it can R/W
start correctly).
System reset M1076 \'{lvg)en this signal is triggered, the system will reset (MLC > RIW
M99 main program When M1077 is set as ON, the system stops machining
M1077 . - . R/W
stop when it reads M99 in the main program.
M96 subroutine When this signal is triggered, the system executes M96 to
; . M1078 | . : R/W
interruption interrupt the subroutine.
MLC emergency sto Works with the parameter Pr305 [Emergency stop source]
tri ger ystop 1 m1079 setting; when M1079 is set to ON, the system triggers the R/W
99 emergency stop.
While the program is running, it uses the operationspeed
MPG simulation M1080 | of MPG to control the movement speed of the motion RW
trajectory.
Restricted zone . . .
protection release M1085 .The. protection of restricted zones is released when M1085 RIW
f . is triggered.
unction
Svnchronous control When using the synchronous function, you must set this
y trigaer M1088 | special Mto On to have the system enable the R/W
99 synchronous function.
X slave axis folk_)ws M1089 | Makes X axis the slave axis in the synchronous function. R/W
the master axis
Y slave axis follgws M1090 | Makes Y axis the slave axis in the synchronous function. R/W
the master axis
Z slave axis follows M1091 | Makes Z axis the slave axis in the synchronous function. R/W

the master axis
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Function name Special Description Device
M type
Aslave axis follgws M1092 | Makes A axis the slave axis in the synchronous function. R/W
the master axis
B slave axis follows . . .
the master axis M1093 | Makes B axis the slave axis in the synchronous function. R/W
C slave axis follows . . .
the master axis M1094 | Makes C axis the slave axis in the synchronous function. R/W
U slave axis follgws M1095 | Makes U axis the slave axis in the synchronous function. RW
the master axis
V slave axis foIIc_)ws M1096 | Makes V axis the slave axis in the synchronous function. RW
the master axis
W slave axis foII_ows M1097 | Makes W axis the slave axis in the synchronous function. RW
the master axis
Transfer command When using transfer command functions, you must set
. M1098 | M1098 to On to have the system enable the transfer R/W
control trigger .
command function.
X axis receives . . . .
command from master | M1099 Makes X axis the axis that receives command in the RIW
axis transfer command function.
Y axis receives . . . .
command from master | M1100 Makes Y axis the axis that receives command in the RIW
axis transfer command function.
Z axis receives . . . .
command from master | M1101 Makes Z axis the axis that receives command in the RIW
axis transfer command function.
A axis receives . . . .
command from master | M1102 Makes A axis the axis that receives command in the RIW
axis transfer command function.
B axis receives . . . .
command from master | M1103 Makes B axis the axis that receives command in the RIW
axis transfer command function.
C axis receives . . . .
command from master | M1104 Makes C axis the axis that receives command in the RIW
axis transfer command function.
U axis receives . . . .
command from master | M1105 Makes U axis the axis that receives command in the RIW
axis transfer command function.
V axis receives . . . .
command from master | M1106 Makes V axis the axis that receives command in the RIW
axis transfer command function.
W axis receives . . . .
command from master | M1107 Makes W axis the axis t_hat receives command in the RIW
axis transfer command function.
Uses machine operation panel B to trigger the MPG
Panel MPG pulse + M1118 | function; this is a positive trigger signal, refer to the R/W
explanation of D1040 for the enabling method.
Uses machine operation panel B to trigger the MPG
Panel MPG pulse - M1119 | function; this is a reverse trigger signal, refer to the R/W
explanation of D1040 for the enabling method.
Spindle forward M1120 | Spindle forward rotation. RIW
rotation
Spindle reverse M1121 | Spindle reverse rotation. R/W

rotation
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Function name Sp(:/lmal Description Dtewce
ype
The selection of the spindle gear ratio uses M1122 -
M1123 to represent Bit 0 - Bit 1 in binary format. If
converted to decimal format, M1122 and M1123
correspond to 0 - 3, representing the four sets of gear
ratios of the spindle parameters Pr422 - Pr429.
. . For example, if you select the spindle parameter Pr428 -
Spmdl? g?ar ratio M1122 Pr429 gear ratio numerator 4 and gear ratio denominator R/W
selection M1123 4, which is 3 in decimal format and 0011 in binary format,
the two bits of the MLC correspond to M1122 and M1123
respectively, so the On and Off states corresponding to the
bits are as follows.
M1122 = ON
M1123 = ON
Spindle positioning M1124 | Spindle positioning function. R/W
control
Spindle retrgctlon M1125 | Spindle retraction after tapping. R/W
after tapping
. . You can trigger this special M to perform C axis and
Lathe splndle_/ C axis M1126 | spindle mode-switching function on the lathe system. R/W
mode switch .
Note: only available on the lathe system.
Use this special M to select the parameter that the spindle
Spindle analog analog voltage ratio gain will refer to.
voltage ratio gain M1127 When M1127 = On, refer to Pr413. RW
When M1127 = Off, refer to Pr419.
M, S, and T codes When M1152 is triggered, it notifies the NC system that the
- M1152 . R/W
execution complete M, S and T code actions are complete.
Tool magazine 1 operates in forward direction. When this
Tool magazine 1 M1168 special M is triggered, the incremental station number RIW
forward operation (D1372) of the tool decreases by 1 and the standby tool
number (D1373) increases by 1.
Tool magazine 1 operates in reverse direction. When this
Tool magazine 1 M1169 special M is triggered, the incremental station number RIW
reverse operation (D1372) of the tool increases by 1 and the standby tool
number (D1373) decreases by 1.
Tool 1 exchange M1170 | Exchanges tool data in tool magazine 1. R/W
Tool magazine 1 reset = M1171 When t_h|s S|gnal is triggered, the tool number data in tool RIW
magazine 1 is reset.
Tool magazine 2 operates in forward direction. When this
Tool magazine 2 M1172 special M is triggered, the incremental station number RIW
forward operation (D1376) of the tool decreases by 1 and the standby tool
number (D1377) increases by 1.
Tool magazine 2 operates in reverse direction. When this
Tool magazine 2 M1173 special M is triggered, the incremental station number RIW
reverse operation (D1376) of the tool increases by 1 and the standby tool
number (D1377) decreases by 1.
Tool 2 exchange M1174 | Exchanges tool data in tool magazine 2. R/W
Tool magazine 2 reset = M1175 When t_h|s 5|gnal is triggered, the tool number data in tool RIW
magazine 2 is reset.
X axis movement
trigger M1184 | X axis control trigger of the MLC. R/W
(MLC axis)
Y axis movement
trigger M1185 | Y axis control trigger of the MLC. R/W
(MLC axis)
Z axis movement
trigger M1186 | Z axis control trigger of the MLC. R/W
(MLC axis)
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Function name Sp(:/lmal Description Dt?/\sge
A axis movement
trigger M1187 | A axis control trigger of the MLC. R/W
(MLC axis)
B axis movement
trigger M1188 | B axis control trigger of the MLC. R/W
(MLC axis)
C axis movement
trigger M1189 | C axis control trigger of the MLC. R/W
(MLC axis)
U axis movement
trigger M1190 | U axis control trigger of the MLC. R/W
(MLC axis)
V axis movement
trigger M1191 | V axis control trigger of the MLC. R/W
(MLC axis)
W axis movement
trigger M1192 | W axis control trigger of the MLC. R/W
(MLC axis)
Spindle movement
trigger M1193 | Spindle control trigger of the MLC. R/W
(MLC axis)
MLC axis incremental M1194 Regards the positioning value of the special D assigned by RIW
movement command each MLC axis as incremental.
NC / MLC switching M1200 When M1200 is On, switch to X axis of the MLC system. RIW
(X axis) When M1200 is Off, switch to X axis of the NC system.
NC / MLC switching M1201 When M1201 is On, switch to Y axis of the MLC system. RIW
(Y axis) When M1201 is Off, switch to Y axis of the NC system.
NC / MLC switching M1202 When M1202 is On, switch to Z axis of the MLC system. RIW
(Z axis) When M1202 is Off, switch to Z axis of the NC system.
NC / MLC switching M1203 When M1203 is On, switch to A axis of the MLC system. RIW
(A axis) When M1203 is Off, switch to A axis of the NC system.
S NC / MLC switching M1204 When M1204 is On, switch to B axis of the MLC system. RIW
(B axis) When M1204 is Off, switch to B axis of the NC system.
NC / MLC switching M1205 When M1205 is On, switch to C axis of the MLC system. RIW
(C axis) When M1205 is Off, switch to C axis of the NC system.
NC / MLC switching M1206 When M1206 is On, switch to U axis of the MLC system. RIW
(U axis) When M1206 is Off, switch to U axis of the NC system.
NC / MLC switching M1207 When M1207 is On, switch to V axis of the MLC system. RIW
(V axis) When M1207 is Off, switch to V axis of the NC system.
SW'tKAhL’C";C;)j’S"S to V1205 | When M1208 is On, switch to W axis of the MLC system. -
: When M1208 is Off, switch to W axis of the NC system.
(W axis)
X axis forward jog M1216 | Trigger for X axis forward jog operation. R/W
control
Y axis forward jog M1217 | Trigger for Y axis forward jog operation. R/W
control
Z axis forward jog M1218 | Trigger for Z axis forward jog operation. R/W
control
A axis forward jog M1219 | Trigger for A axis forward jog operation. R/W
control
B axis forward jog M1220 | Trigger for B axis forward jog operation. R/W
control
C axis forward jog M1221 | Trigger for C axis forward jog operation. R/W
control
U axis forward jog M1222 | Trigger for U axis forward jog operation. R/W
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Function name Special Description Device
M type
Vaxis (f;%r:\t,?c;d elog M1223 | Trigger for V axis forward jog operation. R/W
W axis forward jog M1224 | Tri for W axis f di i RW
control rigger for W axis forward jog operation.
X axis reverse jog M1226 | Trigger for X axis reverse jog operation. R/W
control
Y axis reverse jog M1227 | Trigger for Y axis reverse jog operation. R/W
control
Z axis reverse jog M1228 | Trigger for Z axis reverse jog operation. R/W
control
A axis reverse jog M1229 | Trigger for A axis reverse jog operation. R/W
control
B axis reverse jog M1230 | Trigger for B axis reverse jog operation. R/W
control
C axis reverse jog M1231 | Trigger for C axis reverse jog operation. R/W
control
U axis reverse jog M1232 | Trigger for U axis reverse jog operation. R/W
control
V axis reverse jog M1233 | Trigger for V axis reverse jog operation. R/W
control
W axis reverse jog M1234 | Trigger for W axis reverse jog operation. R/W
control
X axis homing control | M1236 | Trigger for X axis homing operation. R/W
Y axis homing control | M1237 | Trigger for Y axis homing operation. R/W
Z axis homing control | M1238 | Trigger for Z axis homing operation. R/W
A axis homing control | M1239 | Trigger for A axis homing operation. R/W
B axis homing control | M1240 | Trigger for B axis homing operation. R/W
C axis homing control | M1241 | Trigger for C axis homing operation. R/W
U axis homing control | M1242 | Trigger for U axis homing operation. R/W
V axis return home M1243 | Trigger for V axis homing operation. R/W
control
W axis homing control | M1244 | Trigger for W axis homing operation. R/W
i t
Cancel X a).(ls_1 ) M1248 | Trigger for cancelling X axis 15t software limit. R/W
software limit
Cancel Y axis 1¢t ) . At o
S M1249 | Trigger for cancelling Y axis 1%t software limit. R/W
software limit
Cancel Z axis 1< M1250 | Trigger for cancelling Z axis 15t software limit R/W
software limit 99 9 )
Cancel A axis 15! . . st I
software limit M1251 | Trigger for cancelling A axis 15t software limit. R/W
Cancel B axis 1% . . o ast -
. M1252 | Trigger for cancelling B axis 15t software limit. R/W
software limit
i t
Cancel C a>_<|s_1s M1253 | Trigger for cancelling C axis 15t software limit. R/W
software limit
Cancel U axis 1¢t . . o ast -
. M1254 | Trigger for cancelling U axis 1% software limit. R/W
software limit
i t
Cancel V a>_<|s_1s M1255 | Trigger for cancelling V axis 15 software limit. R/W
software limit
i t
Cancel W axis 1 M1256 | Trigger for cancelling W axis 15t software limit. R/W
software limit
Lock X axis M1257 | Trigger for locking X axis. R/W
Lock Y axis M1258 | Trigger for locking Y axis. R/W
Lock Z axis M1259 | Trigger for locking Z axis. R/W
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Function name Special Description Device
M type
Lock A axis M1260 | Trigger for locking A axis. R/W
Lock B axis M1261 | Trigger for locking B axis. R/W
Lock C axis M1262 | Trigger for locking C axis. R/W
Lock U axis M1263 | Trigger for locking U axis. R/W
Lock V axis M1264 | Trigger for locking V axis. R/W
Lock W axis M1265 | Trigger for locking W axis. R/W
X axis Servo Off M1266 | Trigger for X axis Servo Off. R/W
Y axis Servo Off M1267 | Trigger for Y axis Servo Off. R/W
Z axis Servo Off M1268 | Trigger for Z axis Servo Off. R/W
A axis Servo Off M1269 | Trigger for A axis Servo Off. R/W
B axis Servo Off M1270 | Trigger for B axis Servo Off. R/W
C axis Servo Off M1271 | Trigger for C axis Servo Off. R/W
U axis Servo Off M1272 | Trigger for U axis Servo Off. R/W
V axis Servo Off M1273 | Trigger for V axis Servo Off. R/W
W axis Servo Off M1274 | Trigger for W axis Servo Off. R/W
MLC X axis increment M1280 Regards the value of D1064 of the MLC X axis as RIW
switch incremental.
MLCY axis increment M1281 Regards the value of D1066 of the MLC Y axis as RIW
switch incremental.
MLC Z axig increment M1282 Regards the value of D1068 of the MLC Z axis as RIW
switch incremental.
MLC A axig increment M1283 Regards the value of D1070 of the MLC A axis as RIW
switch incremental.
MLC B axig increment M1284 Regards the value of D1072 of the MLC B axis as RIW
switch incremental.
MLC C axig increment M1285 Regards the value of D1074 of the MLC C axis as RIW
switch incremental.
MLC U axig increment M1286 Regards the value of D1076 of the MLC U axis as RIW
switch incremental.
MLC V axig increment M1287 Regards the value of D1078 of the MLC V axis as RIW
switch incremental.
MLC W axi§ increment M1288 Regards the value of D1080 of the MLC W axis as RIW
switch incremental.
MLC X axis control When M1289 is On, regards the MLC X axis operation as
mode M1289 | in Speed mode. When M1289 is Off, regards the MLC X R/W
axis operation as in Position mode.
MLC Y axis control When M1290 is On, regards the MLC Y axis operation as
mode M1290 | in Speed mode. When M1290 is Off, regards the MLC Y R/W
axis operation as in Position mode.
MLC Z axis control When M1291 is On, regards the MLC Z axis operation as
mode M1291 in Speed mode. When M1291 is Off, regards the MLC Z R/W
axis operation as in Position mode.
MLC A axis control When M1292 is On, regards the MLC A axis operation as
mode M1292 | in Speed mode. When M1292 is Off, regards the MLC A R/W
axis operation as in Position mode.
MLC B axis control When M1293 is On, regards the MLC B axis operation as
mode M1293 | in Speed mode. When M1293 is Off, regards the MLC B R/W
axis operation as in Position mode.
MLC C axis control When M1294 is On, regards the MLC C axis operation as
mode M1294 | in Speed mode. When M1294 is Off, regards the MLC C R/W
axis operation as in Position mode.
MLC U axis control When M1295 is On, regards the MLC U axis operation as
M1295 | in Speed mode. When M1295 is Off, regards the MLC U R/W

mode

axis operation as in Position mode.
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Function name ekl Description PEvEs
M type
MLC V axis control When M1296 is On, regards the MLC V axis operation as
mode M1296 | in Speed mode. When M1296 is Off, regards the MLC V R/W
axis operation as in Position mode.
MLC W axis control When M1297 is On, regards the MLC W axis operation as
mode M1297 | in Speed mode. When M1297 is Off, regards the MLC W R/W
axis operation as in Position mode.
_— If M1298 is set to On when the MLC axis is operating and
MLC X axis h'gh M1298 | the corresponding DI for the X axis is triggered, the MLC X | R/W
speed input trigger axis immediately stops.
- If M1299 is set to On when the MLC axis is operating and
MLGC Y axis hlgh M1299 | the corresponding DI for the Y axis is triggered, the MLC Y R/W
speed input trigger axis immediately stops.
I If M1300 is set to On when the MLC axis is operating and
MLC Z axis h'gh M1300 | the corresponding DI for the Z axis is triggered, the MLC Z R/W
speed input trigger axis immediately stops.
I If M1301 is set to On when the MLC axis is operating and
MLC A axis h'gh M1301 | the corresponding DI for the A axis is triggered, the MLC A R/W
speed input trigger ;o .
axis immediately stops.
MLC B axis hiah If M1302 is set to On when the MLC axis is operating and
- g M1302 | the corresponding DI for the B axis is triggered, the MLC B R/W
speed input trigger . .
axis immediately stops.
MLC C axis hiah If M1303 is set to On when the MLC axis is operating and
: 9 M1303 | the corresponding DI for the C axis is triggered, the MLC C | R/W
speed input trigger - :
axis immediately stops.
MLC U axis hiah If M1304 is set to On when the MLC axis is operating and
: 9 M1304 | the corresponding DI for the U axis is triggered, the MLC U | R/W
speed input trigger - .
axis immediately stops.
MLC V axis high If M1305 is set to On when the MLC axis is operating and
. Vg M1305 | the corresponding DI for the V axis is triggered, the MLC V R/W
speed input trigger - .
axis immediately stops.
- If M1306 is set to On when the MLC axis is operating and
MLC W axis h'gh M1306 | the corresponding DI for the W axis is triggered, the MLC R/W
speed input trigger o -
W axis immediately stops.
Spindle speed When M1307 is On, the spindle speed command refers to
Corﬂman p ;’ource M1307 | the setting of D1148. When M1307 is set to Off, the RIW
spindle speed command refers to the S code setting.
X axis movement When Pr501 [X axis movement protection] is set to 1, you
o M1312 | need to set M1312 to On for the X axis to move during R/W
permission e
machining.
Y axis movement When Pr501 [Y axis movement protection] is set to 1, you
o M1313 | need to set M1313 to On for the Y axis to move during R/W
permission e
machining.
7 axis movement When Pr501 [Z axis movement protection] is set to 1, you
o M1314 | need to set M1314 to On for the Z axis to move during R/W
permission e
machining.
A axis movement When Pr501 [A axis movement protection] is set to 1, you
o M1315 | need to set M1315 to On for the A axis to move during R/W
permission e
machining.
B axis movement When Pr501 [B axis movement protection] is set to 1, you
o M1316 | need to set M1316 to On for the B axis to move during R/W
permission e
machining.
C axis movement When Pr501 [C axis movement protection] is set to 1, you
e M1317 | need to set M1317 to On for the C axis to move during R/W
permission e
machining.
U axis movement When Pr501 [U axis movement protection] is set to 1, you
M1318 | need to set M1318 to On for the U axis to move during R/W

permission

machining.
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Function name

Special
M

Description

Device
type

V axis movement
permission

M1319

When Pr501 [V axis movement protection] is set to 1, you
need to set M1319 to On for the V axis to move during
machining.

RW

W axis movement
permission

M1320

When Pr501 [W axis movement protection] is set to 1, you
need to set M1320 to On for the W axis to move during
machining.

RW

Lock machine X axis
positive operation

M1344

B |n Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1344 is set to On, the X axis does not move
in positive direction.

B In JOG, MPG, or Rapid mode, if M1344 is set to On,
the X axis does not move in positive direction
regardless of the parameter setting.

® |In HOME mode, of M1344 is set to On, the X axis does
not perform the homing procedure.

RW

Lock machine Y axis
positive operation

M1345

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1345 is set to On, the Y axis does not move
in positive direction.

® |In JOG, MPG, or Rapid mode, if M1345 is set to On,
the Y axis does not move in positive direction
regardless of the parameter setting.

B |[n HOME mode, of M1345 is set to On, the Y axis does
not perform the homing procedure.

R/W

Lock machine Z axis
positive operation

M1346

B |n Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1346 is set to On, the Z axis does not move
in positive direction.

m In JOG, MPG, or Rapid mode, if M1346 is set to On,
the Y axis does not move in positive direction
regardless of the parameter setting.

B |In HOME mode, of M1346 is set to On, the Z axis does
not perform the homing procedure.

R/W

Lock machine A axis
positive operation

M1347

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1347 is set to On, the A axis does not move
in positive direction.

B |In JOG, MPG, or Rapid mode, if M1347 is set to On,
the A axis does not move in positive direction
regardless of the parameter setting.

m In HOME mode, of M1347 is set to On, the A axis does
not perform the homing procedure.

RW

Lock machine B axis
positive operation

M1348

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1348 is set to On, theB axis does not move
in positive direction.

® In JOG, MPG, or Rapid mode, if M1348 is set to On,
the B axis does not move in positive direction
regardless of the parameter setting.

B In HOME mode, of M1348 is set to On, the B axis does
not perform the homing procedure.

R/W

Lock machine C axis
positive operation

M1349

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1349 is set to On, the C axis does not move
in positive direction.

B In JOG, MPG, or Rapid mode, if M1349 is set to On,
the C axis does not move in positive direction
regardless of the parameter setting.

B |In HOME mode, of M1349 is set to On, the C axis does
not perform the homing procedure.

R/W
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Lock machine U axis
positive operation

M1350

B In Auto or MDI mode, when Pr485 [Enable the lock for

positive/negative axis operation in AUTO mode] is set
to 1 and M1350 is set to On, the U axis does not move
in positive direction.

In JOG, MPG, or Rapid mode, if M1350 is set to On,
the U axis does not move in positive direction
regardless of the parameter setting.

In HOME mode, of M1350 is set to On, the U axis does
not perform the homing procedure.

R/W

Lock machine V axis
positive operation

M1351

In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1351 is set to On, the V axis does not move
in positive direction.

In JOG, MPG, or Rapid mode, if M1351 is set to On,
the V axis does not move in positive direction
regardless of the parameter setting.

In HOME mode, of M1351 is set to On, the V axis does
not perform the homing procedure.

RW

Lock machine W axis
positive operation

M1352

In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1352 is set to On, the W axis does not move
in positive direction.

In JOG, MPG, or Rapid mode, if M1352 is set to On,
the W axis does not move in positive direction
regardless of the parameter setting.

In HOME mode, of M1352 is set to On, the W axis
does not perform the homing procedure.

R/W

Lock machine X axis
negative operation

M1353

In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1353 is set to On, the X axis does not move
in negative direction.

In JOG, MPG, or Rapid mode, if M1352 is set to On,
the X axis does not move in negative direction
regardless of the parameter setting.

In HOME mode, of M1353 is set to On, the X axis does
not perform the homing procedure.

RW

Lock machine Y axis
negative operation

M1354

In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1354 is set to On, the Y axis does not move
in negative direction.

In JOG, MPG, or Rapid mode, if M1354 is set to On,
the Y axis does not move in negative direction
regardless of the parameter setting.

In HOME mode, of M1354 is set to On, the Y axis does
not perform the homing procedure.

R/W

Lock machine Z axis
negative operation

M1355

In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1355 is set to On, the Z axis does not move
in negative direction.

In JOG, MPG, or Rapid mode, if M1355 is set to On,
the Z axis does not move in negative direction
regardless of the parameter setting.

In HOME mode, of M1355 is set to On, the Z axis does
not perform the homing procedure.

R/W

14-12
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Lock machine A axis
negative operation

M1356

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1356 is set to On, the A axis does not move
in negative direction.

B |n JOG, MPG, or Rapid mode, if M1356 is set to On,
the A axis does not move in negative direction
regardless of the parameter setting.

B |n HOME mode, of M1356 is set to On, the A axis does
not perform the homing procedure.

R/W

Lock machine B axis
negative operation

M1357

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1357 is set to On, the B axis does not move
in negative direction.

® |In JOG, MPG, or Rapid mode, if M1357 is set to On,
the B axis does not move in negative direction
regardless of the parameter setting.

® |In HOME mode, of M1357 is set to On, the B axis does
not perform the homing procedure.

RW

Lock machine C axis
negative operation

M1358

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1358 is set to On, the C axis does not move
in negative direction.

® In JOG, MPG, or Rapid mode, if M1358 is set to On,
the C axis does not move in negative direction
regardless of the parameter setting.

B |n HOME mode, of M1358 is set to On, the C axis does
not perform the homing procedure.

R/W

Lock machine U axis
negative operation

M1359

B |n Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1359 is set to On, the U axis does not move
in negative direction.

® |In JOG, MPG, or Rapid mode, if M1359 is set to On,
the U axis does not move in negative direction
regardless of the parameter setting.

B |In HOME mode, of M1359 is set to On, the U axis does
not perform the homing procedure.

RW

Lock machine V axis
negative operation

M1360

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1360 is set to On, the V axis does not move
in negative direction.

m In JOG, MPG, or Rapid mode, if M1360 is set to On,
the V axis does not move in negative direction
regardless of the parameter setting.

B In HOME mode, of M1360 is set to On, the V axis does
not perform the homing procedure.

R/W

Lock machine W axis
negative operation

M1361

B In Auto or MDI mode, when Pr485 [Enable the lock for
positive/negative axis operation in AUTO mode] is set
to 1 and M1361 is set to On, the W axis does not move
in negative direction.

B In JOG, MPG, or Rapid mode, if M1361 is set to On,
the W axis does not move in negative direction
regardless of the parameter setting.

B |In HOME mode, of M1361 is set to On, the W axis
does not perform the homing procedure.

R/W

Trigger breakpoint
search function

M1567

Triggers the breakpoint search function on the MLC.

R/W

HMI input point 1

M2080

Corresponds its status to the system variable, #1864.

HMI input point 2
HMI input point 3
HMI input point 4

M2081
M2082
M2083

Corresponds its status to the system variable, #1865.
Corresponds its status to the system variable, #1866.
Corresponds its status to the system variable, #1867.

A 0| 0|0
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HMI input point 5 M2084 | Corresponds its status to the system variable, #1868. R
HMI input point 6 M2085 | Corresponds its status to the system variable, #1869. R
HMI input point 7 M2086 | Corresponds its status to the system variable, #1870. R
HMI input point 8 M2087 | Corresponds its status to the system variable, #1871. R
HMle input point 9 M2088 | Corresponds its status to the system variable, #1872. R
HMI input point 10 M2089 | Corresponds its status to the system variable, #1873. R
HMI input point 11 M2090 | Corresponds its status to the system variable, #1874. R
HMI input point 12 M2091 | Corresponds its status to the system variable, #1875. R
HMI input point 13 M2092 | Corresponds its status to the system variable, #1876. R
HMI input point 14 M2093 | Corresponds its status to the system variable, #1877. R
HMI input point 15 M2094 | Corresponds its status to the system variable, #1878. R
HMI input point 16 M2095 | Corresponds its status to the system variable, #1879. R
HMI input point 17 M2096 | Corresponds its status to the system variable, #1880. R
HMI input point 18 M2097 | Corresponds its status to the system variable, #1881. R
HMI input point 19 M2098 | Corresponds its status to the system variable, #1882. R
HMI input point 20 M2099 | Corresponds its status to the system variable, #1883. R
HMI input point 21 M2100 | Corresponds its status to the system variable, #1884. R
HMI input point 22 M2101 | Corresponds its status to the system variable, #1885. R
HMI input point 23 M2102 | Corresponds its status to the system variable, #1886. R
HMI input point 24 M2103 | Corresponds its status to the system variable, #1887. R
HMI input point 25 M2104 | Corresponds its status to the system variable, #1888. R
HMI input point 26 M2105 | Corresponds its status to the system variable, #1889. R
HMI input point 27 M2106 | Corresponds its status to the system variable, #1890. R
HMI input point 28 M2107 | Corresponds its status to the system variable, #1891. R
HMI input point 29 M2108 | Corresponds its status to the system variable, #1892. R
HMI input point 30 M2109 | Corresponds its status to the system variable, #1893. R
HMI input point 31 M2110 | Corresponds its status to the system variable, #1894. R
HMI input point 32 M2111 | Corresponds its status to the system variable, #1895. R
Startup complete and M2112 | This signal is sent when the NC system is ready. R
system ready
System macro This signal is sent when a macro alarm (MR ) occurs
. M2113 R
warning occurred on the NC system.
System emergency This signal is sent when the EMG key is pressed,
M2114 . ; R
stop triggering the emergency stop of the system.
Servo enable M2115 | This signal is sent when the servo is ready. R
MLC X axis high This signal is sent when M1298 (MLC X axis high speed
speed input trigger M2128 | input trigger) is set as On and the corresponding DI of the R
feedback X axis is triggered.
MLC Y axis high This signal is sent when M1299 (MLC Y axis high speed
speed input trigger M2129 | input trigger) is set as On and the corresponding DI of the R
feedback Y axis is triggered.
MLC Z axis high This signal is sent when M1300 (MLC Z axis high speed
speed input trigger M2130 | input trigger) is set as On and the corresponding DI of the R
feedback Z axis is triggered.
MLC A axis high This signal is sent when M1301 (MLC A axis high speed
speed input trigger M2131 | input trigger) is set as On and the corresponding DI of the R
feedback A axis is triggered.
MLC B axis high This signal is sent when M1302 (MLC B axis high speed
speed input trigger M2132 | input trigger) is set as On and the corresponding DI of the R

feedback

B axis is triggered.
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MLC C axis high This signal is sent when M1303 (MLC C axis high speed
speed input trigger M2133 | input trigger) is set as On and the corresponding DI of the R
feedback C axis is triggered.
MLC U axis high This signal is sent when M1304 (MLC U axis high speed
speed input trigger M2134 | input trigger) is set as On and the corresponding DI of the R
feedback U axis is triggered.
MLC V axis high This signal is sent when M1305 (MLC V axis high speed
speed input trigger M2135 | input trigger) is set as On and the corresponding DI of the R
feedback V axis is triggered.
MLC W axis high This signal is sent when M1306 (MLC W axis high speed
speed input trigger M2136 | input trigger) is set as On and the corresponding DI of the R
feedback W axis is triggered.
HSI 1 M2142 This §|gqal is §ept when G31P1 (high speed input contact R
1) skip signal is input.
HSI 2 M2143 This §|gqal is §ept when G31P2 (high speed input contact R
2) skip signal is input.
Port 1 axis positive This signal is sent when Port 1 axis positive hardware limit
- M2144 | . .- R
hardware limit is triggered.
Port 1 axis negative This signal is sent when Port 1 axis negative hardware
= M2145 | . R
hardware limit limit is triggered.
Port 1 gxis home M2146 This signal is sent when Port 1 axis home signal is R
signal triggered.
Port 2 axis positive This signal is sent when Port 2 axis positive hardware limit
L M2148 | . .~ R
hardware limit is triggered.
Port 2 axis negative This signal is sent when Port 2 axis negative hardware
= M2149 | . " R
hardware limit limit is triggered.
Port 2 axis home This signal is sent when Port 2 axis home signal is
; M2150 . R
signal triggerered.
Port 3 axis positive This signal is sent when Port 3 axis positive hardware limit
. M2152 | . .- R
hardware limit is triggered.
Port 3 axis negative This signal is sent when Port 3 axis negative hardware
= M2153 | . .Y R
hardware limit limit is triggered.
Port 3 axis home This signal is sent when Port 3 axis home signal is
; M2154 . R
signal triggered.
Port 4 axis positive This signal is sent when Port 4 axis positive hardware limit
.y M2156 | . .- R
hardware limit is triggered.
Port 4 axis negative This signal is sent when Port 4 axis negative hardware
= M2157 | . .Y R
hardware limit limit is triggered.
Port 4 axis home This signal is sent when Port 4 axis home signal is
; M2158 . R
signal triggered.
Port 5 axis positive This signal is sent when Port 5 axis positive hardware limit
. M2160 | . .~ R
hardware limit is triggered.
Port 5 axis negative This signal is sent when Port 5 axis negative hardware
gp M2161 L R
hardware limit limit is triggered.
Port 5 axis home This signal is sent when Port 5 axis home signal is
: M2162 . R
signal triggered.
Port 6 axis positive This signal is sent when Port 6 axis positive hardware limit
.y M2164 | . .- R
hardware limit is triggered.
Port 6 axis negative This signal is sent when Port 6 axis negative hardware
oy M2165 | . % R
hardware limit limit is triggered.
Port 6 axis home This signal is sent when Port 6 axis home signal is
; M2166 . R
signal triggered.
Port 7 axis positive This signal is sent when Port 7 axis positive hardware limit
.y M2168 | . .- R
hardware limit is triggered.
Port 7 axis negative M2169 This signal is sent when Port 7 axis negative hardware R

hardware limit

limit is triggered.
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Port 7 axis home This signal is sent when Port 7 axis home signal is
) M2170 . R
signal triggered.
Port 8 axis positive This signal is sent when Port 8 axis positive hardware limit
o M2172 | . .~ R
hardware limit is triggered.
Port 8 axis negative This signal is sent when Port 8 axis negative hardware
& M2173 | .o R
hardware limit limit is triggered.
Port 8 axis home This signal is sent when Port 8 axis home signal is
: M2174 . R
signal triggered.
Port 9 axis positive This signal is sent when Port 9 axis positive hardware limit
o M2176 | . .~ R
hardware limit is triggered.
Port 9 axis negative This signal is sent when Port 9 axis negative hardware
& M2177 | . R
hardware limit limit is triggered.
Port 9 axis home This signal is sent when Port 9 axis home signal is
: M2178 . R
signal triggered.
When the M code is executed in the program, the NC sets
M2208 to on. Until M1152 (M, S, and T codes execution
. complete) is triggered, M2208 is set to off. The NC does
M code execution M2208 not trigger M2208 when the program executes M00O, M01, R
MO02, M30, M98, M99, or an M code that is used for macro
call.
When the S code is executed in the program, the NC sets
S code execution M2209 M2209 to on. Until M1152 (M, S, and T codes execution R
complete) is triggered, M2209 is set to off. The NC does
not trigger M2209 when an S code is used for macro call.
When the T code (Standby tool number) is executed in the
program, the system sets M2210 to on. Until M1152 (M, S,
and T codes execution complete) is triggered, M2210 is
. set to off. The NC does not trigger M2210 when a T code
T code execution M2210 is used for macro call. M2210 is related to the station ID in R
the tool magazine. The NC system triggers M2210 only
when the T code value is set within the specified range of
tool number for the tool magazine parameter.
Tool magazine 1 reset After you use M1171 to reset the tool magazine, the NC
cgm lete M2212 | sets this special M relay to on. (M1171 is effective only R
P when in AUTO or MDI mode)
Tool magazine 2 reset After you use M1175 to reset the tool magazine, the NC
cgm lete M2213 | sets this special M relay to on. (M1175 is effective only R
P when in AUTO or MDI mode)
M96 (program . R .
interruption) in M2216 When M96 (program interruption) is in execution, the NC R
: sets this special M relay to on.
execution
G code ready M2223 ﬁ)ﬂgrr] loading the G codes, the NC sets this special M relay R
Macro call initial M2224 Initialization setting for the macro call function is complete R
preparation complete (only works in AUTO mode and with correct macro ID).
Macro cgll n M2225 | This special M is on when macro call in execution. R
execution
Macro call error M2226 | Indicates a macro call error. R
Synchronous function When the synchronous function is in execution, the NC
! . M2227 . . R
in execution sets this special M relay to on.
Transfer function in When the transfer function is in execution, the NC sets this
, M2228 . R
execution special M relay to on.
NC system reset M2229 | After resetting, the NC sets this special M relay to on. R
complete
MPG in forward This special M relay is on when the MPG is in forward
M2232 | operation. This special M relay is off when the MPG is in R

operation

reverse operation or stationary.
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MPG in reverse This special M relay is on when the MPG is in reverse
operation M2233 | operation. This special M relay is off when the MPG is in R
P forward operation or stationary.
System stops at M99 M2238 | When reading M99, the NC sets this special M relay to on. R
Lathe C/S axis M2239 When the lathe system is switched from Spindle mode to R
switching C axis mode, the NC sets this special M relay to on.
Channel alarm M2240 When an error occurs in the NC channel, the NC sets this R
message special M relay to on.
Auto execution M2241 When the NC is in AUTO mode, it sets this special M relay R
(AUTO) to on.
Program edit (EDIT) M2242 :/(\)/I';in the NC is in EDIT mode, it sets this special M relay R
Manual input (MDI) M2243 gY]hen the NC is in MDI mode, it sets this special M relay to R
MPG feeding (MPG) M2244 :/c\’/r;e;n the NC is in MPG mode, it sets this special M relay R
Jog (JOG) M2245 :/c\’/r;e;n the NC is in JOG mode, it sets this special M relay R
Rapid feeding M2246 When the NC is in RAPID mode, it sets this special M R
(RAPID) relay to on.
Homing (HOME) M2247 :/c\’/r;e;n the NC is in HOME mode, it sets this special M relay R
. . When the program pauses after executing one single
Single block execution | M2249 block, the NC sets this special M relay to on. R
Program in execution M2250 When the NC is executing the program, it sets this special R
M relay to on.
Pause M2251 | When the NC pauses, it sets this special M relay to on. R
MO1 program stop M2252 | When the NC reads MO0, it sets this special M relay to on. R
(optional)
MO02 end of program M2253 | When the NC reads M01, it sets this special M relay to on. R
M30 end of program M2254 | When the NC reads M02, it sets this special M relay to on. R
and returns
MO1 program stop M2255 | When the NC reads M30, it sets this special M relay to on. R
(optional)
Spindle speed M2256 When the spindle speed reached the target value, the NC R
reached target speed sets this special M relay to on
Spindle speed M2257 When the spindle speed reached zero speed, the NC sets R
reached zero speed this special M relay to on.
Spindle positioning M2258 When the spindle reaches the target position, the NC sets R
complete this special M relay to on.
Spindle is in the rigid M2259 When the spindle performs tapping, the NC sets this R
tapping mode special M relay to on.
Spindle rigid tapping M2260 When the spindle tapping is interrupted, the NC sets this R
interruption special M relay to on.
When the X axis homing is complete, the NC sets this
Program ends M2271 special M relay to on. R
X axis homing M2272 When the Y axis homing is complete, the NC sets this R
complete special M relay to on.
Y axis homing M2273 When the Z axis homing is complete, the NC sets this R
complete special M relay to on.
Z axis homing M2274 When the A axis homing is complete, the NC sets this R
complete special M relay to on.
A axis homing M2275 When the B axis homing is complete, the NC sets this R

complete

special M relay to on.
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B axis homing M2276 When the C axis homing is complete, the NC sets this R
complete special M relay to on.
C axis homing When the U axis homing is complete, the NC sets this
M2277 . R
complete special M relay to on.
U axis homing M2278 When the V axis homing is complete, the NC sets this R
complete special M relay to on.
V axis homing When the W axis homing is complete, the NC sets this
M2279 . R
complete special M relay to on.
W axis homing When the X axis homing is complete, the NC sets this
M2280 . R
complete special M relay to on.
X axis positioned at M2286 When the X axis reaches the 2" reference point, the NC R
the 2 reference point sets this special M relay to on.
Y axis positioned at M2287 When the Y axis reaches the 2"¢ reference point, the NC R
the 2" reference point sets this special M relay to on.
Z axis positioned at M2288 When the Z axis reaches the 2™ reference point, the NC R
the 2 reference point sets this special M relay to on.
A axis positioned at M2289 When the A axis reaches the 2" reference point, the NC R
the 2" reference point sets this special M relay to on.
B axis positioned at M2290 When the B axis reaches the 2" reference point, the NC R
the 2 reference point sets this special M relay to on.
C axis positioned at M2291 When the C axis reaches the 2" reference point, the NC R
the 2" reference point sets this special M relay to on.
U axis positioned at M2292 When the U axis reaches the 2" reference point, the NC R
the 2 reference point sets this special M relay to on.
V axis positioned at M2293 When the V axis reaches the 2" reference point, the NC R
the 2" reference point sets this special M relay to on.
W axis positioned at M2294 When the W axis reaches the 2" reference point, the NC R
the 2 reference point sets this special M relay to on.
X axis positioned at M2295 When the X axis reaches the 3" reference point, the NC R
the 3 reference point sets this special M relay to on.
Y axis positioned at M2296 When the Y axis reaches the 3™ reference point, the NC R
the 3™ reference point sets this special M relay to on.
Z axis positioned at M2297 When the Z axis reaches the 3 reference point, the NC R
the 3 reference point sets this special M relay to on.
A axis positioned at M2298 When the A axis reaches the 3™ reference point, the NC R
the 3 reference point sets this special M relay to on.
B axis positioned at M22 When the B axis reaches the 3" reference point, the NC
rd ; 99 . X R
the 3" reference point sets this special M relay to on.
C axis positioned at When the C axis reaches the 3 reference point, the NC
d . M2300 . ; R
the 3" reference point sets this special M relay to on.
U axis positioned at M2301 When the U axis reaches the 3™ reference point, the NC R
d . . ;
the 3" reference point sets this special M relay to on.
V axis positioned at M2302 When the V axis reaches the 3" reference point, the NC R
the 3™ reference point sets this special M relay to on.
W axis positioned at M2303 When the W axis reaches the 3™ reference point, the NC R
the 3" reference point sets this special M relay to on.
When the X axis is in MLC axis control mode and X axis
MLC X axis M2304 reaches the positioning point, the NC sets this special M R
positioning complete relay to on. If the MLC is in speed mode, M2304 indicates
the speed is reached.
When the Y axis is in MLC axis control mode and Y axis
MLC Y axis M2305 reaches the positioning point, the NC sets this special M R

positioning complete

relay to on. If the MLC is in speed mode, M2305 indicates
the speed is reached.
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When the Z axis is in MLC axis control mode and Z axis
MLC Z axis M2306 reaches the positioning point, the NC sets this special M R
positioning complete relay to on. If the MLC is in speed mode, M2306 indicates
the speed is reached.
When the A axis is in MLC axis control mode and A axis
MLC A axis M2307 reaches the positioning point, the NC sets this special M R
positioning complete relay to on. If the MLC is in speed mode, M2307 indicates
the speed is reached.
When the B axis is in MLC axis control mode and B axis
MLC B axis M2308 reaches the positioning point, the NC sets this special M R
positioning complete relay to on. If the MLC is in speed mode, M2308 indicates
the speed is reached.
When the C axis is in MLC axis control mode and C axis
MLC C axis M2309 reaches the positioning point, the NC sets this special M R
positioning complete relay to on. If the MLC is in speed mode, M2309 indicates
the speed is reached.
When the U axis is in MLC axis control mode and U axis
MLC U axis M2310 reaches the positioning point, the NC sets this special M R
positioning complete relay to on. If the MLC is in speed mode, M2310 indicates
the speed is reached.
When the V axis is in MLC axis control mode and V axis
MLC V axis M2311 reaches the positioning point, the NC sets this special M R
positioning complete relay to on. If the MLC is in speed mode, M2311 indicates
the speed is reached.
When the W axis is in MLC axis control mode and W axis
MLC W axis M2312 reaches the positioning point, the NC sets this special M R
positioning complete relay to on. If the MLC is in speed mode, M2312 indicates
the speed is reached.
X axis moving M2320 Whep X axis is moving (in any modes), the NC sets this R
special M relay to on.
Y axis moving M2321 Whep Y axis is moving (in any modes), the NC sets this R
special M relay to on.
Z axis moving M2322 Whep Z axis is moving (in any modes), the NC sets this R
special M relay to on.
A axis moving M2323 Whep A axis is moving (in any modes), the NC sets this R
special M relay to on.
B axis moving M2324 Whep B axis is moving (in any modes), the NC sets this R
special M relay to on.
C axis moving M2325 Whep C axis is moving (in any modes), the NC sets this R
special M relay to on.
U axis moving M2326 Whep U axis is moving (in any modes), the NC sets this R
special M relay to on.
V axis moving M2327 Whep V axis is moving (in any modes), the NC sets this R
special M relay to on.
. . When W axis is moving (in any modes), the NC sets this
W axis moving M2328 special M relay to on. R
X axis is moving in This special M relay is on when X axis is moving in forward
S M2336 L R
forward direction direction.
Y axis is moving in This special M relay is on when Y axis is moving in forward
S M2337 N R
forward direction direction.
Z axis is moving in This special M relay is on when Z axis is moving in forward
S M2338 N R
forward direction direction.
A axis is moving in This special M relay is on when A axis is moving in forward
S M2339 N R
forward direction direction.
B axis is moving in This special M relay is on when B axis is moving in forward
S M2340 L R
forward direction direction.
C axis is moving in M2341 This special M relay is on when C axis is moving in R

forward direction

forward direction.
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U axis is moving in This special M relay is on when U axis is moving in
o M2342 A R
forward direction forward direction.
V axis is moving in This special M relay is on when V axis is moving in forward
L M2343 o R
forward direction direction.
W axis is moving in This special M relay is on when W axis is moving in
L M2344 L R
forward direction forward direction.
X axis is moving in This special M relay is on when X axis is moving in reverse
o M2345 Lo R
reverse direction direction.
Y axis is moving in This special M relay is on when Y axis is moving in reverse
o M2346 o R
reverse direction direction.
Z axis is moving in This special M relay is on when Z axis is moving in reverse
L M2347 o R
reverse direction direction.
A axis is moving in This special M relay is on when A axis is moving in reverse
L M2348 Lo R
reverse direction direction.
B axis is moving in This special M relay is on when B axis is moving in reverse
L M2349 Lo R
reverse direction direction.
C axis is moving in This special M relay is on when C axis is moving in
o M2350 L R
reverse direction reverse direction.
U axis is moving in This special M relay is on when U axis is moving in
o M2351 L R
reverse direction reverse direction.
V axis is moving in This special M relay is on when V axis is moving in reverse
L M2352 Lo R
reverse direction direction.
W axis is moving in This special M relay is on when W axis is moving in
A M2353 L R
reverse direction reverse direction.
e IMLCaxs V234 | When the NC sets M1200 to on to switch X axis from NC =
g comp to MLC, the NC sets this special M relay to on.
(X axis)
NC / MLC axis When the NC sets M1201 to on to switch Y axis from NC
switching complete M2355 . . R
. to MLC, the NC sets this special M relay to on.
(Y axis)
NC / MLC axis When the NC sets M1202 to on to switch Z axis from NC
switching complete M2356 . . R
. to MLC, the NC sets this special M relay to on.
(Z axis)
NC / MLC axis When the NC sets M1203 to on to switch A axis from NC
switching complete M2357 . . R
. to MLC, the NC sets this special M relay to on.
(A axis)
sw'i\:ghénMLccc;)r?]XIlsete M2358 When the NC sets M1204 to on to switch B axis from NC R
g comp to MLC, the NC sets this special M relay to on.
(B axis)
NC / MLC axis When the NC sets M1205 to on to switch C axis from NC
switching complete M2359 . . R
) to MLC, the NC sets this special M relay to on.
(C axis)
sw'i\:ghénMLcC(:)riXIlsete M2360 When the NC sets M1206 to on to switch U axis from NC R
g comp to MLC, the NC sets this special M relay to on.
(U axis)
NC / MLC axis . .
switching complete M2361 When the NC sets M12_O7 to on to switch V axis from NC R
. to MLC, the NC sets this special M relay to on.
(V axis)
NC / MLC axis When the NC sets M1208 to on to switch W axis from NC
switching complete M2362 - . R
. to MLC, the NC sets this special M relay to on.
(W axis)
X axis positioned at M2368 When the X axis reaches the 4t reference point, the NC R
th . . :
the 4" reference point sets this special M relay to on.
Y axis positioned at M2369 When the Y axis reaches the 4" reference point, the NC R
m . . ;
the 4™ reference point sets this special M relay to on.
Z axis positioned at M2370 When the Z axis reaches the 4™ reference point, the NC R

the 4™ reference point

sets this special M relay to on.
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Function name M Description type
A axis positioned at M2371 When the A axis reaches the 4t reference point, the NC R
th . . A
the 4t reference point sets this special M relay to on.
B axis positioned at M2 When the B axis reaches the 41" reference point, the NC
h . 372 . X R
the 4" reference point sets this special M relay to on.
C axis positioned at M2373 When the C axis reaches the 4™ reference point, the NC R
the 4t reference point sets this special M relay to on.
U axis positioned at M2374 When the U axis reaches the 4™ reference point, the NC R
th . : ;
the 4" reference point sets this special M relay to on.
V axis positioned at M2375 When the V axis reaches the 41" reference point, the NC R
h . : :
the 4" reference point sets this special M relay to on.
W axis positioned at M2376 When the W axis reaches the 4" reference point, the NC R
h - : i
the 4" reference point sets this special M relay to on.
X axis homin When the X axis origin coordinate is established, the
complete g M2377 | “Homing complete” symbol (@) is displayed in the POS R
screen, and the NC sets this special M relay to on.
. . When the Y axis origin coordinate is established, the
Y axis homing « . ” o -
complete M2378 Homing complete” symbol is displayed in the POS screen, R
P and the NC sets this special M relay to on.
. . When the Z axis origin coordinate is established, the
Z axis homing M2379 | “Homi lete” symbol is displayed in the POS R
complete oming complete " symbol is displayed in the screen,
and the NC sets this special M relay to on.
A axis homin When the A axis origin coordinate is established, the
complete 9 M2380 | “Homing complete” symbol is displayed in the POS screen, R
P and the NC sets this special M relay to on.
B axis homin When the B axis origin coordinate is established, the
complete 9 M2381 | “Homing complete” symbol is displayed in the POS screen, R
P and the NC sets this special M relay to on.
. . When the C axis origin coordinate is established, the
C axis homing M2382 | “Homi lete” symbol is displayed in the POS R
complete oming complete” symbol is displayed in the screen,
and the NC sets this special M relay to on.
. . When the U axis origin coordinate is established, the
U axis homing “Homi lete” symbol is displayed in the POS R
complete M2383 oming complete” symbol is displayed in the screen,
and the NC sets this special M relay to on.
. . When the V axis origin coordinate is established, the
V axis homing « . » o -
complete M2384 Homing complete” symbol is displayed in the POS screen, R
P and the NC sets this special M relay to on.
W axis homin When the W axis origin coordinate is established, the
complete 9 M2385 | “Homing complete” symbol is displayed in the POS screen, R
P and the NC sets this special M relay to on.
X axis Servo On / Off When X axis is in Servo On status, the NC sets this
M2386 . R
status special M relay to on.
Y axis Servo On / Off When Y axis is in Servo On status, the NC sets this
M2387 . R
status special M relay to on.
Z axis Servo On / Off When Z axis is in Servo On status, the NC sets this special
M2388 R
status M relay to on.
A axis Servo On / Off When A axis is in Servo On status, the NC sets this special
M2389 R
status M relay to on.
B axis Servo On / Off When B axis is in Servo On status, the NC sets this
M2390 . R
status special M relay to on.
C axis Servo On / Off When C axis is in Servo On status, the NC sets this
M2391 . R
status special M relay to on.
U axis Servo On / Off When U axis is in Servo On status, the NC sets this
M2392 . R
status special M relay to on.
V axis Servo On / Off When V axis is in Servo On status, the NC sets this
M2393 . R
status special M relay to on.
W axis Servo On / Off When W axis is in Servo On status, the NC sets this
M2394 . R
status special M relay to on.
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When Pr501 (Axis movement protection) is set to 1, if the
Movement in X axis M2400 | X axis moves during machining, the NC sets the R
corresponding special M relay to on.
When Pr501 (Axis movement protection) is set to 1, if the
Movement in Y axis M2401 | Y axis moves during machining, the NC sets the R
corresponding special M relay to on.
When Pr501 (Axis movement protection) is set to 1, if the
Movement in Z axis M2402 | Z axis moves during machining, the NC sets the R
corresponding special M relay to on.
When Pr501 (Axis movement protection) is set to 1, if the
Movement in A axis M2403 | A axis moves during machining, the NC sets the R
corresponding special M relay to on.
When Pr501 (Axis movement protection) is set to 1, if the
Movement in B axis M2404 | B axis moves during machining, the NC sets the R
corresponding special M relay to on.
When Pr501 (Axis movement protection) is set to 1, if the
Movement in C axis M2405 | C axis moves during machining, the NC sets the R
corresponding special M relay to on.
When Pr501 (Axis movement protection) is set to 1, if the
Movement in U axis M2406 | U axis moves during machining, the NC sets the R
corresponding special M relay to on.
When Pr501 (Axis movement protection) is set to 1, if the
Movement in V axis M2407 | V axis moves during machining, the NC sets the R
corresponding special M relay to on.
When Pr501 (Axis movement protection) is set to 1, if the
Movement in W axis M2408 | W axis moves during machining, the NC sets the R
corresponding special M relay to on.
If the operation result is 0 when the MLC executes the
MLC instruction M2824 ADD, DADD, FADD, SUB, DSUB, FSUB, FMUL, FDIV, R
operation resultis 0 FINT, FDOT, FRAD, and FDEG instructions, the NC sets
this special M relay to on.
If the operation result is smaller than -32,768 when the
MLC executes the ADD and SUB instructions, the NC sets
MLC instruction M2825 this special M relay to on to indicate a borrow. If the R
borrow operation operation result is smaller than -2,147,483,648 when the
MLC executes the DADD and DSUB instructions, the NC
sets this special M relay to on to indicate a borrow.
If the operation result is greater than 32,767 when the
MLC executes the ADD and SUB instructions, the NC sets
MLC instruction carry M2826 this special M relay to on to indicate a carry. If the R
operation operation result is greater than 2,147,483,647 when the
MLC executes the DADD and DSUB instructions, the NC
sets this special M relay to on to indicate a carry.
If the dividend is 0 when the MLC executes the DIV, DDIV,
and FDIV instructions, the NC sets this special M relay to
MLC instruction on. If the conversion range exceeds KO - K9,999 when the
. M2828 | MLC executes the BCD instruction, the NC sets this R
operation error . .
special M relay to on. If the conversion range exceeds KO -
K99,999,999 when the MLC executes the DBCD
instruction, the NC sets this special M relay to on.
DMCNET conr_1ect|on M2864 | DMCNET connection status: successful = 1; failed = 0 R
status - Station 1
DMCNET conr_1ect|on M2865 | DMCNET connection status: successful = 1; failed = 0 R
status - Station 2
DMCNET conr_1ect|on M2866 | DMCNET connection status: successful = 1; failed = 0 R
status - Station 3
DMCNET connection M2867 | DMCNET connection status: successful = 1; failed = 0 R

status - Station 4
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M type
DMCNET conpectlon M2868 | DMCNET connection status: successful = 1; failed = 0 R
status - Station 5
DMCNET connection . . T
status - Station 6 M2869 | DMCNET connection status: successful = 1; failed = 0 R
DMCNET connection . . A e
status - Station 7 M2870 | DMCNET connection status: successful = 1; failed = 0 R
DMCNET conr.'nectlon M2871 | DMCNET connection status: successful = 1; failed = 0 R
status - Station 8
DMCNET conr.'nectlon M2872 | DMCNET connection status: successful = 1; failed = 0 R
status - Station 9
DMCNET conlnectlon M2873 | DMCNET connection status: successful = 1; failed = 0 R
status - Station 10
DMCNET con_nectlon M2874 | DMCNET connection status: successful = 1; failed = 0 R
status - Station 11
DMCNET connegtion M2875 | DMCNET connection status: successful = 1; failed = 0 R

status - Station 12

When this special M relay is set on, the IX00 interrupt
IX00 interrupt input M2880 | input function is enabled. R/W
Input point: X0 of the controller mainboard I/O.

When this special M relay is set on, the IX01 interrupt
IX01 interrupt input M2881 | input function is enabled. R/W
Input point: X1 of the controller mainboard I/O.

When this special M relay is set on, the IX02 interrupt
IX02 interrupt input M2882 | input function is enabled. R/W
Input point: X2 of the controller mainboard 1/O.

When this special M relay is set on, the IX03 interrupt
IX03 interrupt input M2883 | input function is enabled. R/W
Input point: X3 of the controller mainboard I/O.

When this special M relay is set on, the 1X04 interrupt
IX04 interrupt input M2884 | input function is enabled. R/W
Input point: X4 of the controller mainboard 1/0.

When this special M relay is set on, the IX05 interrupt
IX05 interrupt input M2885 | input function is enabled. R/W
Input point: X5 of the controller mainboard I/O.

When this special M relay is set on, the IX06 interrupt
IX06 interrupt input M2886 | input function is enabled. R/W
Input point: X6 of the controller mainboard 1/0.

When this special M relay is set on, the IX07 interrupt
IX07 interrupt input M2887 | input function is enabled. R/W
Input point: X7 of the controller mainboard 1/O.

When this special M relay is set to on, the IC00 interrupt
ICOO0 interrupt input M2888 | input function is enabled. R/W
Input point: hardware high-speed input counting point 0.

When this special M relay is set to on, the IC01 interrupt
ICO1 interrupt input M2889 | input function is enabled. R/W
Input point: hardware high-speed input counting point 1.

When this special M relay is set to on, the IR00 interrupt
IROO interrupt input M2896 | input function is enabled. R/W
Input point: X0 of the 0t RIO card.

When this special M relay is set to on, the IR01 interrupt
IR01 interrupt input M2897 | input function is enabled. R/W
Input point: X1 of the 0™ RIO card.

When this special M relay is set to on, the IR02 interrupt
IR02 interrupt input M2898 | input function is enabled. R/W
Input point: X2 of the 0™ RIO card.
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Special
M

Description

Device
type

IRO3 interrupt input

M2899

When this special M relay is set to on, the IR03 interrupt
input function is enabled.

Input point: X3 of the 0™ RIO card.

RW

IR04 interrupt input

M2900

When this special M relay is set to on, the IR04 interrupt
input function is enabled.

Input point: X4 of the 0™ RIO card.

R/W

IRO5 interrupt input

M2901

When this special M relay is set to on, the IR05 interrupt
input function is enabled.

Input point: X5 of the 0™ RIO card.

RW

IR06 interrupt input

M2902

When this special M relay is set to on, the IR06 interrupt
input function is enabled.

Input point: X6 of the 0™ RIO card.

R/W

IRO7 interrupt input

M2903

When this special M relay is set to on, the IR07 interrupt
input function is enabled.

Input point: X7 of the 0™ RIO card.

R/W

IRO8 interrupt input

M2904

When this special M relay is set to on, the IR08 interrupt
input function is enabled.

Input point: X8 of the 0™ RIO card.

RW

IR09 interrupt input

M2905

When this special M relay is set to on, the IR09 interrupt
input function is enabled.

Input point: X9 of the 0™ RIO card.

R/W

IR10 interrupt input

M2906

When this special M relay is set to on, the IR10 interrupt
input function is enabled.

Input point: X10 of the 0t RIO card.

RW

IR11 interrupt input

M2907

When this special M relay is set to on, the IR11 interrupt
input function is enabled.

Input point: X11 of the 0™ RIO card.

R/W

IR12 interrupt input

M2908

When this special M relay is set to on, the IR12 interrupt
input function is enabled.

Input point: X12 of the 0t RIO card.

RW

IR13 interrupt input

M2909

When this special M relay is set to on, the IR13 interrupt
input function is enabled.

Input point: X13 of the 0% RIO card.

RW

IR14 interrupt input

M2910

When this special M relay is set to on, the IR14 interrupt
input function is enabled.

Input point: X14 of the 0™ RIO card.

R/W

IR15 interrupt input

M2911

When this special M relay is set to on, the IR15 interrupt
input function is enabled.

Input point: X15 of the 0t RIO card.

RW

IR16 interrupt input

M2912

When this special M relay is set to on, the IR16 interrupt
input function is enabled.

Input point: X16 of the 0" RIO card.

R/W

IR17 interrupt input

M2913

When this special M relay is set to on, the IR17 interrupt
input function is enabled.

Input point: X17 of the 0t RIO card.

R/W

IR18 interrupt input

M2914

When this special M relay is set to on, the IR18 interrupt
input function is enabled.

Input point: X18 of the 0" RIO card.

R/W

IR19 interrupt input

M2915

When this special M relay is set to on, the IR19 interrupt
input function is enabled.

Input point: X19 of the 0" RIO card.

R/W

IR20 interrupt input

M2916

When this special M relay is set to on, the IR20 interrupt
input function is enabled.

Input point: X20 of the 0" RIO card.

R/W
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When this special M relay is set to on, the IR21 interrupt
IR21 interrupt input M2917 | input function is enabled. R/W
Input point: X21 of the 0t RIO card.
When this special M relay is set to on, the IR22 interrupt
IR22 interrupt input M2918 | input function is enabled. R/W
Input point: X22 of the 0" RIO card.
When this special M relay is set to on, the IR23 interrupt
IR23 interrupt input M2919 | input function is enabled. R/W
Input point: X23 of the 0t RIO card.
When this special M relay is set to on, the IR24 interrupt
IR24 interrupt input M2920 | input function is enabled. R/W
Input point: X24 of the 0" RIO card.
When this special M relay is set to on, the IR25 interrupt
IR25 interrupt input M2921 | input function is enabled. R/W
Input point: X25 of the 0t RIO card.
When this special M relay is set to on, the IR26 interrupt
IR26 interrupt input M2922 | input function is enabled. R/W
Input point: X26 of the 0% RIO card.
When this special M relay is set to on, the IR27 interrupt
IR27 interrupt input M2923 | input function is enabled. R/W
Input point: X27 of the 0% RIO card.
When this special M relay is set to on, the IR28 interrupt
IR28 interrupt input M2924 | input function is enabled. R/W
Input point: X28 of the 0t RIO card.
When this special M relay is set to on, the IR29 interrupt
IR29 interrupt input M2925 | input function is enabled. R/W
Input point: X29 of the 0" RIO card.
When this special M relay is set to on, the IR30 interrupt
IR30 interrupt input M2926 | input function is enabled. R/W
Input point: X30 of the 0t RIO card.
When this special M relay is set to on, the IR31 interrupt
IR31 interrupt input M2927 | input function is enabled. R/W
Input point: X31 of the 0" RIO card.
Function to use special M to lock SCP. It must be used
Lock user permission M2934 W|th sgttlng parameter Rr1 0015 [Account. permission RIW
activation method] as 1 in order to use this special M
function.
Restr(lac(:jtitpi)r:ggram M2935 | Restricts program editing in the controller. R/W
DCNT counter C64 When this special M relay is set to on, the counter
M2944 S PP R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C65 When this special M relay is set to on, the counter
M2945 PP R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C66 When this special M relay is set to on, the counter
M2946 S PP R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C67 When this special M relay is set to on, the counter
M2947 AR R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C68 When this special M relay is set to on, the counter
M2948 g R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C69 When this special M relay is set to on, the counter
M2949 g R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C70 When this special M relay is set to on, the counter
M2950 AR R/W
counts down decrements by 1 every time it is triggered.
DCNT counter C71 M2951 When this special M relay is set to on, the counter RIW

counts down

decrements by 1 every time it is triggered.
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DCNT counter C72 M2952 When this special M relay is set to on, the counter RIW
counts down decrements by 1 every time it is triggered.
DCNT counter C73 M2953 When this special M relay is set to on, the counter RIW
counts down decrements by 1 every time it is triggered.
DCNT counter C74 M2954 When this special M relay is set to on, the counter RIW
counts down decrements by 1 every time it is triggered.
DCNT counter C75 M2955 When this special M relay is set to on, the counter RIW
counts down decrements by 1 every time it is triggered.
DCNT counter C76 M2956 When this special M relay is set to on, the counter RIW
counts down decrements by 1 every time it is triggered.
DCNT counter C77 M2957 When this special M relay is set to on, the counter RIW
counts down decrements by 1 every time it is triggered.
. In AUTO mode, the system automatically executes the
File queue auto M2980 | next program in the FILE QUEUE list when this special M | R
processing o
relay is triggered.
GO0 teaching When GO0 teaching is used, the NC sets this special M
. M2992 R
triggered relay to on.
GO01 teaching When G01 teaching is used, the NC sets this special M
. M2993 R
triggered relay to on.
GO0 teaching record M2994 When GO0 teaching is used and the motion path is R
complete recorded, the special M relay is on.
GO01 teaching record M2995 When GO01 teaching is used and the motion path is R

complete

recorded, the special M relay is on.
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Function name SpeDC|aI Description DEIEE
type
It can be set from the Process screen or written by the MLC.
You can use Pr10015 [Machining count display format] to
determine which special D will be the display source. D1019
Number of thel . D1018 is tiee high-orfer position of the 32 bits. RW
procieescs(;r;g(scg_rgi%e e Pr10015 [Machining count display format] = 0: uses D1022
P and D1023 as the display source.
Pr10015 [Machining count display format] = 1: uses D1018
(D1019) and D1020 (D1021) as the display source.
Target number of the It can be set from the Process screen or written b
. . y MLC.
2.
process'”gif)e'ces (32- 1 D020 1051 is the higher order position of the 32 bits. RIW
Number of the
processing complete D1022 | It can be set from the Process screen or written by MLC. R/W
pieces
Target nu_mber. of the D1023 | It can be set from the Process screen or written by MLC. R/W
processing pieces
HMI output point 1 D1024 | Corresponds its status to the system variable, #1833. R/W
HMI output point 2 D1025 | Corresponds its status to the system variable, #1834. R/W
HMI output point 3 D1026 | Corresponds its status to the system variable, #1835. R/W
HMI output point 4 D1027 | Corresponds its status to the system variable, #1836. R/W
HMI output point 5 D1028 | Corresponds its status to the system variable, #1837. R/W
HMI output point 6 D1029 | Corresponds its status to the system variable, #1838. R/W
HMI output point 7 D1030 | Corresponds its status to the system variable, #1839. R/W
HMI output point 8 D1031 | Corresponds its status to the system variable, #1840. R/W
HMI output point 9 D1032 | Corresponds its status to the system variable, #1841. R/W
HMI output point 10 D1033 | Corresponds its status to the system variable, #1842. R/W
HMI output point 11 D1034 | Corresponds its status to the system variable, #1843. R/W
HMI output point 12 D1035 | Corresponds its status to the system variable, #1844. R/W
HMI output point 13 D1036 | Corresponds its status to the system variable, #1845. R/W
HMI output point 14 D1037 | Corresponds its status to the system variable, #1846. R/W
HMI output point 15 D1038 | Corresponds its status to the system variable, #1847. R/W
HMI output point 16 D1039 | Corresponds its status to the system variable, #1848. R/W
Sets the MPG operation mode. Set D1040 to 0 to use the
MPG operation mode D1040 external MPG. Set D1040 to 10 to use the keys on the RIW
number machine operation panel B as the MPG function, with the
pulse control trigger flags of M1118 and M1119.
MPG operat!on D1041 Specifies the channel for MPG operation; the default value is RIW
channel setting 0.
MPG pulse The x1, x10 and x100 setting for MPG pusle magnification.
ma nifi%ation D1042 | Uses the smallest moving unit 0.001 mm to multiply by the R/W
9 magnification; for example 1 x 0.001 = 0.001 mm/cnt.
MPG axis selection The axis for moving operation can be switched with the
D1043 MPG. Set 0 for X axis, 1 for Y axis, 2 for Z axis, 3 for A axis, R/W
status -
and 4 or B axis.
When the system is ready, it converts the binary format to
decimal format to display the number of DMCNET axes that
DMCNET Ready for D104 | 2ré connected successfully. R
HMI Example: when the number of successfully connected axes

is 4, its binary format display is 1111 and it is converted and
displayed as decimal format, 15.
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Sets the percentage of the cutting feedrate (F) in the NC
program.
Cutting feed rate Example:
adjustment D1056 If you set F to 1000 and the current value of D1056 is 50, it RW
means the actual command speed is 500 mm/min (= 1000 x
50%).
Sets the percentage of G00’s speed (rapid movement).
Rapid movement Example:
Spezd adiustment D1058 | If the rapid movement speed is 6000, and D1058 is set to R/W
! 50, it means the actual speed of GO0 is 3000 mm/min (=
6000 x 50%).
Sets the percentage for the S value specified in the NC
. program.
Sggﬂﬁ;‘;ﬁfd D1060 | Example: RIW
) If S1000 is given in the program and D1060 is set to 30, it
means the actual spindle speed is 300 rpm (= 1000 x 30%).
Speed setting for jog Sets movement speed F for dry run in JOG or AUTO mode.
feeding and dry run D1062 | If you set D1062 to 50, it indicates F50 (mm/min) with the R/W
speed range of 0 - 65535 mm/min.
X aﬂggcrf:rl]c:jnlng D1064 Specifies the moving distance of the MLC X axis. RIW
. Unit: mm, inch. This is a 32-bit special D.
(MLC axis)
Y axis positioning - . . .
Specifies the moving distance of the MLC Y axis.
command D1068 | Gnit: mm, inch. This is a 32-bit special D. RIW
(MLC axis)
Z axis positioning - . . .
Specifies the moving distance of the MLC Z axis.
command D1068 | Gnit: mm, inch. This is a 32-bit special D. RIW
(MLC axis)
A axis positioning - . . .
Specifies the moving distance of the MLC A axis.
command D1070 1 Gnit. mm, inch. This is a 32-bit special D. RIW
(MLC axis)
B axis positioning - . . .
Specifies the moving distance of the MLC B axis.
command D102 Gnit. mm, inch. This is a 32-bit special D. RIW
(MLC axis)
C axis positioning . . . .
Specifies the moving distance of the MLC C axis.
command D074 Unit: mm, inch. This is a 32-bit special D. RIW
(MLC axis)
U axis positioning . . . .
Specifies the moving distance of the MLC U axis.
command D1076 ' Gnit: mm, inch. This is a 32-bit special D. RIW
(MLC axis)
V axis positioning - . . .
Specifies the moving distance of the MLC V axis.
command D1078 Unit: mm, inch. This is a 32-bit special D. RW
(MLC axis)
W axis positioning - . . .
Specifies the moving distance of the MLC W axis.
command D1080 Unit: mm, inch. This is a 32-bit special D. RW
(MLC axis)
X aX|sSpcer|cti|on|ng D1082 Specifies the moving speed of the MLC X axis. RIW
peed Unit: mm, inch/min. This is a 32-bit special D.
(MLC axis)
Y aX|sSpoez|é|on|ng D1084 Specifies the moving speed of the MLC Y axis. RIW
peed Unit: mm, inch/min. This is a 32-bit special D.
(MLC axis)
Z axis positioning Specifies the moving speed of the MLC Z axis.
speed D1086 o X . L . ) R/W
. Unit: mm, inch/min. This is a 32-bit special D.
(MLC axis)
A axis positioning Specifies the moving speed of the MLC A axis.
speed D1088 | Unit: refers to Pr634 [Rotation axis unit selection]. This is a R/W
(MLC axis) 32-bit special D.
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Function name clpeiel Description Dz
D type
B axis positioning Specifies the moving speed of the MLC B axis.
speed D1090 | Unit: refers to Pr634 [Rotation axis unit selection]. This is a R/W
(MLC axis) 32-bit special D.
C axis positioning Specifies the moving speed of the MLC C axis.
speed D1092 | Unit: refers to Pr634 [Rotation axis unit selection]. This is a R/W
(MLC axis) 32-bit special D.
U axis positioning Specifies the moving speed of the MLC U axis.
speed D1094 | Unit: refers to Pr634 [Rotation axis unit selection]. This is a R/W
(MLC axis) 32-bit special D.
V axis positioning Specifies the moving speed of the MLC V axis.
speed D1096 | Unit: refers to Pr634 [Rotation axis unit selection]. This is a R/W
(MLC axis) 32-bit special D.
W axis positioning Specifies the moving speed of the MLC W axis.
speed D1098 | Unit: refers to Pr634 [Rotation axis unit selection]. This is a R/W
(MLC axis) 32-bit special D.
Spindle positioning Specifies the moving speed of the MLC spindle.
speed D100 | it rpm. This is a 32-bit special D RW
(MLC axis) ’ ’ '
When Pr12017 [D device record system information] is set
Main file name D1102 | as 1, D1102 records the last used O0000 - 09999 main file R
name.
When Pr12017 [D device record system information] is set
Total machining time D1103 | as 1, D1103 records the total machining time in the unit of R
seconds. Unit: seconds. This is a 32-bit special D.
When Pr12017 [D device record system information] is set
Single machining time D1105 | as 1, D1105 records the single machining time in the unit of R
seconds. Unit: seconds. This is a 32-bit special D.
System time: Year, D1107 When Pr12017 [D device record system information] is set R
month as 1, D1107 records the system time’s year and month.
. When Pr12017 [D device record system information] is set
System time: Day, hour | D1108 as 1, D1108 records the system time’s day and hour. R
System time: Minute, D1109 When Pr12017 [D device record system information] is set R
second as 1, D1109 records the system time’s minute and second.
Specifies the macro call file name O9xxx.
s Example:
Macro call file name | DITTT 1 |y 0 "Ka100 is written into D111, the system calls the RIW
macro program 09100.
When the spindle is DMCNET bus mode, you can use this
Spindle analog voltage D1114 special D to output analog voltage. RIW
output Port 2 Value input range: -1000 to +1000. Unit: 0.01V.
This special D is only supported on the B series.
Lathe tool number When the lathe parameter Pr308 [Tool number display
selection D1115 source] = 1, the lathe tool number selection is controlled by R/W
this special D. Range: 0 to 65535.
Spindle analod voltage When the spindle is DMCNET bus mode, this special D can
P outout Pgrt 1 9 D1125 | be used to output analog voltage. R/W
P Value input range: -1000 to +1000. Unit: 0.01V.
Equi-slope filter - . .
compensation for X D1126 Th_e.X axis filter compensation value following the slope. RIW
. Unit: mm
axis
Equi-slope filter i . .
compensation for Y D1128 ThelzlY axis filter compensation value following the slope. RIW
. Unit: mm
axis
Equi-slope filter I . .
compensation for Z D1130 The Z axis filter compensation value following the slope. RIW

axis

Unit: mm
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Function name SEEEl Description DOED
D type
Equi-slope filter - . .
compensation for A D1132 -{J?\i-Ar:n):li:lgzr compensation value following the slope. RIW
axis ’ 9
Equi-slope filter - . .
compensation for B D1134 -{J?\i-Bman);li:lg:r compensation value following the slope. RIW
axis ’ 9
Equi-slope filter - . .
compensation for C D1136 Lui_cmﬁlzrﬁ(ljt:r compensation value following the slope. RIW
axis ’ 9
Equi-slope filter - . .
compensation for U D1138 Lui_umﬁlzrﬁ(ljt:r compensation value following the slope. RIW
axis ’ 9
Equi-slope filter e . .
compensation for V D1140 -{Jr:]i'vman);lz:lggr compensation value following the slope. RIW
axis ’ 9
Equi-slope filter I . .
compensation for W D1142 Et:\i.vr\]/q;xl)srfgger compensation value following the slope. RIW
axis ’ 9
Linear axis Linear axis compensation speed value following the slope.
compensation speed D1144 Unit: mm/sec RIW
Rotatlop axis D1146 | Rotation axis compensation speed value. Unit: deg/sec R/W
compensation speed
Spindle speed . . .
. . . You can write the spindle speed with D1148. (Must be used
(written le[h special D D1148 with special M1307), R/W
register)
Adjusts the preview speed of the arc block during machining
Arc preview speed D1150 | preview. R/W
This is a 32-bit special D.
Spindle tool number D1172 You can write spindle tool number with D1172. (Set Pr308 RIW
(Written with special D) [Tool number display source] = 1.)
Standby tool number D1173 You can write the standby tool number with D1173. (Set RIW
(Written with special D) Pr308 [Tool number display source] = 1.)
Command tool number D1174 You can write the command tool number with D1174. (Set RIW
(Written with special D) Pr308 [Tool number display source] = 1.)
. . Corresponds to the system variable #1896. You can use
HMinput point 1 D1336 #1896 to assign the value of D1336. R
. . Corresponds to the system variable #1897. You can use
HMI input point 2 D1337 #1897 to assign the value of D1337. R
. . Corresponds to the system variable #1898. You can use
HMIinput point 3 D1338 ' 41898 to assign the value of D1338. R
. . Corresponds to the system variable #1899. You can use
HMI input point 4 D1339 #1899 to assign the value of D1339. R
. . Corresponds to the system variable #1900. You can use
HMIinput point 5 D1340 ' 41900 to assign the value of D1340. R
. . Corresponds to the system variable #1901. You can use
HMI input point 6 D1341 #1901 to assign the value of D1341. R
HMI input point 7 D1342 Corresponds to the system variable #1902. You can use R

#1902 to assign the value of D1342.
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Function name SpeDciaI Description Dt?/\[/)ige
Miinpupoints | Dras | SoTesEencelo e syt arapie #1s0s Youcanuse g
MIipuponts | Diss4 | eTSspndsio he iser i #1s0s Youcanuse g
Miiputpon 10| D135 | SeTSSPONds o the st vratle 1S05 Youcanuse g
Wit poin 11| D135 | GOS0 be sy e #1908 Youcanuse g
Miiputpon 12| D137 | SeTSSEOnds o the e vratle 1SOT. oucanuse g
Wit poin 3| Dradg | SOTeSRonce o e sy arapie #1s08 Youcanuse g
M putpont 14 Do | SeTESPOndslo e iser apie 1s08 oucanuse
Mlinpupoin 15| Draso  SETEsEOnce o e sy arapie 110 oucanuse g
HMI input point 16 D1351 Corresponds to the system variable #1911. You can use R

#1911 to assign the value of D1351.

When the program runs to an S code, it corresponds the S
code value to the D1369 and D1364 registers. If the spindle
D1364 | command speed exceeds 16 bits, the MLC refers to D1364 R
for the speed value.

Unit: rpm. This is a 32-bit special D.

Spindle command
speed (32-bit)

When the program runs to an M code, it corresponds the M
code value to the D1368 register. When the M code macro
M code data D1368 | call is executed, the value of this special D register remains R
unchanged. These M codes do not include MO0, M0O1, M02,
M30, M98 and M99.

When the program runs to an S code, it corresponds the S
code value to the D1369 register. When the S code macro

S code data D1369 call is executed, the value of this special D register remains R
unchanged.
When the program runs to a T code, it corresponds the T
code value to the D1370 register. When the T code macro
T code data call is executed, the value of this special D register remains
D1370 | unchanged. This data is related to the setting of tool R
(command)

magazine station numbers. The assigned T code value in
the program must be within the range of the tool magazine
parameter (Pr338), so this T code data can be displayed.

T code data (standby)

; ; D1371 Records the latest T code data read in the tool magazine 1. R
in tool magazine 1

The incremental station number (the position difference of

T code data forward rotation and reverse rotation) of the tool mazagine 1
(incremental station D1372 is displayed with this special D register. When the tool R
number) in tool magazine forward or reverse rotation special M (M1168 /
magazine 1 M1169) is triggered, the remaining tool position difference of
tool magazine 1 corresponds to D1372 register immediately.
Tool set (standby) in D1373 The standby tool set number in tool magazine 1. This tool R

tool magazine 1 set number corresponds to D1373.
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Function name SEEEl Description DOED
D type
Spindle tool number (in . . .
: : D1374 | Current spindle tool number in the tool magazine 1. R
use) in tool magazine 1
T code data (standby) . .
in tool magazine 2 D1375 | Records the latest T code value read in the tool magazine 2. R
The incremental station number (the position difference of
T code data forward rotation and reverse rotation) of the tool mazagine 2
(incremental station D1376 is displayed with this special D register. When the tool R
number) in tool magazine forward or reverse rotation special M (M1172 /
magazine 2 M1173) is triggered, the remaining tool position difference of
tool magazine 2 corresponds to D1376 register immediately.
Tool set (standby) in The standby tool set number in tool magazine 2. This tool
. D1377 R
tool magazine 2 set number corresponds to D1377.
SmeIe tool numb(_ar (in D1378 | Current spindle tool number in the tool magazine 2. R
use) in tool magazine 2
Feed rate D1379 | Reads the cutting feed rate. R
Read spindle speed. This is a 32-bit special D.
You can use Pr399 [spindle speed D1380 display mode] to
Spindle actual speed change the source of the display value.
P (32.bi) P D1380 | Pr399 [Spindle speed D1380 display mode] = 0: source is R
the program S code command.
Pr399 [Spindle speed D1380 display mode] = 1: source is
the spindle’s real-time command speed.
Current G code in use D1383 Displays the current G code in use when G01, G02, or G03 R
(G01, G02, G03) is used. (G01 =1, G02 = 2, GO3 = 3)
X axis machlne D1384 | X axis machine coordinate. This is a 32-bit special D. R
coordinate
Y axis "?aCh'”e D1386 | Y axis machine coordinate. This is a 32-bit special D. R
coordinate
Z axis machine D1388 | Z axis machine coordinate. This is a 32-bit special D. R
coordinate
A axis machine D1390 | A axis machine coordinate. This is a 32-bit special D. R
coordinate
B axis "?aCh'”e D1392 | B axis machine coordinate. This is a 32-bit special D. R
coordinate
C axis "?aCh'”e D1394 | C axis machine coordinate. This is a 32-bit special D. R
coordinate
U axis "?aCh'”e D1396 | U axis machine coordinate. This is a 32-bit special D. R
coordinate
V axis m_achlne D1398 | V axis machine coordinate. This is a 32-bit special D. R
coordinate
W axis rr_lachlne D1400 | W axis machine coordinate. This is a 32-bit special D. R
coordinate
X axis absolute . . . . .
coordinate D1402 | X axis absolute coordinate. This is a 32-bit special D. R
Y axis absolute . . o . .
coordinate D1404 | Y axis absolute coordinate. This is a 32-bit special D. R
Z axis apsolute D1406 | Z axis absolute coordinate. This is a 32-bit special D. R
coordinate
Aaxis apsolute D1408 | A axis absolute coordinate. This is a 32-bit special D. R
coordinate
B axis apsolute D1410 | B axis absolute coordinate. This is a 32-bit special D. R
coordinate
C axis absolute D1012 | C axis absolute coordinate. This is a 32-bit special D. R

coordinate
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Function name SEEEl Description DOED
D type
U axis absolute D1414 | U axis absolute coordinate. This is a 32-bit special D. R
coordinate
V axis absolute . . - . .
coordinate D1416 | V axis absolute coordinate. This is a 32-bit special D. R
W axis absolute . . o . .
coordinate D1418 | W axis absolute coordinate. This is a 32-bit special D. R
. X axis DMCNET current monitoring; the data is displayed
c):r?;(rl'i razﬂrﬁt’;jﬁg D1420 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. Y axis DMCNET current monitoring; the data is displayed
czr?:;lst r%?rﬁtlc\)erlrI D1421 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. Z axis DMCNET current monitoring; the data is displayed
cﬁr?g:lst mmﬁ: D1422 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. A axis DMCNET current monitoring; the data is displayed
cﬁ\r?;(:\i alc\)ﬂrﬁt’j)ﬁ: D1423 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. B axis DMCNET current monitoring; the data is displayed
clir?::lst ralz)ﬂrgt’;jﬁr-:— D1424 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. C axis DMCNET current monitoring; the data is displayed
cﬁr?;(rllst ralc\)/lrﬁt,:rl?rr D1425 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. U axis DMCNET current monitoring; the data is displayed
clLJJr?:rlft r?lgﬂrﬁt’;jﬁr-:- D1426 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. V axis DMCNET current monitoring; the data is displayed
c\ér?:rlft r?lzﬂrgt’;jﬁr-:— D1427 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. W axis DMCNET current monitoring; the data is displayed
(:/Lle'anI’!: r?c';/lncl;t'c\)lrllzr;r D1428 | with one Word (integer). R
9 (Current value not updated under HOME mode.)
. S1 axis DMCNET current monitoring; the data is displayed
(:Su1rr?a)r:frrl?mﬁc':lrﬁlT D1429 | with one Word (integer). R
9 (Current value not updated under spindle positioning.)
. S2 axis DMCNET current monitoring; the data is displayed
csuzrrz)r(:tsrrl?mft;c';lrlizn.r D1430 | with one Word (integer). R
9 (The data is not updated in spindle positioning mode)
Displays the current workpiece coordinates.
Workpiece coordinates | D1450 | Format: GXXPXX. R
For example, G55 = 5500 and G54P01 = 5401.
The function of these special D registers (D1464 - D1495)
differ based on the system RIO settings.
When you set ADC for the system RIO, the four IN ports
(ADC Station 4 - 7) correspond to D1464 - D1467, D1472 -
D1464 D1475, D1480 - D1483 and D1488 - D1491.
ADC, TAD, DAC usage | 1,95 | When you set TAD for the system RIO, the four IN ports RW
(TAD Station 4 - 7) correspond to D1464 - D1471, D1472 -
D1479, D1480 - D1487 and D1488 - 1491.
When you set DAC for the system RIO, the four IN ports
(DAC Station 4 — 7) correspond to D1464 - D1467, D1472 -
D1475, D1480 - D1483 and D1488 - D1491.
User-defined hardware D1500 Customize the positive and negative limit and home signals W

signals

of the system through the Bit method.
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Function name SEEEl Description DOED
D type
User-defined hardware D1501 Customize the positive and negative limit and home signals W
signals of the system through the Bit method.
User-defined hardware D1502 Customize the positive and negative limit and home signals W
signals of the system through the Bit method.
User-defined hardware D1503 Customize the positive and negative limit and home signals W
signals of the system through the Bit method.
X axis residual D1506 = X axis residual coordinate. This is a 32-bit special D. R
coordinates
Y axis residual D1508 | Y axis residual coordinate. This is a 32-bit special D. R
coordinates
Z axis residual D1510 | Z axis residual coordinate. This is a 32-bit special D. R
coordinates
A axis residual D1512 | Aaxis residual coordinate. This is a 32-bit special D. R
coordinates
B axis residual D1514 | B axis residual coordinate. This is a 32-bit special D. R
coordinates
C axis ’.es'd“a' D1516 | C axis residual coordinate. This is a 32-bit special D. R
coordinates
U axis residual D1518 | U axis residual coordinate. This is a 32-bit special D. R
coordinates
V axis residual D1520 | V axis residual coordinate. This is a 32-bit special D. R
coordinates
W axis residual D1522 W axis residual coordinate. This is a 32-bit special D. R
coordinates
Servo tool magazine 1 The command tool number of the first set of servo tool
D1524 ; R/W
command tool number magazine.
Servo tool magazine 1 D1525 The cqmmand character of the first set of servo tool RIW
command character magazine.
Servo tool magazine 1 D1526 | The tool number of the first set of servo tool magazine. R/W
feedback tool number
Servo fool magazine 1 D1527 | The current status of the first set of servo tool magazine. R/W
feedback status
Servo tool magazine 2 The command tool number of the second set of servo tool
D1528 . R/W
command tool number magazine.
Servo tool magazine 2 The command character of the second set of servo tool
D1529 . R/W
command character magazine.
Servo tool magazine 2 D1530 | The tool number of the second set of servo tool magazine. R/W
feedback tool number
Servo tool magazine 2 D1531 | The current status of the second set of servo tool magazine. R/W
feedback status
Servo tool magazine 3 The command tool number of the third set of servo tool
D1532 ) R/W
command tool number magazine.
Servo tool magazine 3 The command character of the third set of servo tool
D1533 . R/W
command character magazine.
Servo tool magazine 3 . .
feedback tool number D1534 | The tool number of the third set of servo tool magazine. R/W
Servo tool magazine 3 D1535 | The current status of the third set of servo tool magazine. R/W

feedback status




Troubleshooting

This chapter provides the information about the alarms and troubleshooting methods

for the NC system. Search this chapter for the methods of handling the NC system

related malfunctions.
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15.1 Alarm Description

The CNC alarms can be divided into three categories, which are system alarms, user-defined
alarms, and user-defined macro alarms. This chapter mainly explains the system related alarms

while the rest are user-defined.

Alarm category Alarm code Alarm Description

The system alarms caused by system error or operation error.
Some system alarms include information (such as servo alarm
———= or PPI alarm); the information included has different meanings
according to the different alarms.

System alarms

The user-defined alarms which you use with the MLC program.
User-defined alarms A When the A_ device is triggered, the alarm corresponding to
the A_ device also occurs.

The user-defined macro alarm works with variable #6000. You
User-defined macro X )
M_ can have the alarm triggered and have the corresponding
alarms .
macro alarm displayed on the controller.

The system alarms are divided into MLC related alarms and NC related alarms by

function.
System alarm Alarm code range Abnormal action Description
category
1200 - 12FF MLC system error -
1300 - 13FF Ethernet errors -
This alarm displays the
MLC related information about the servo
alarms 1E00 Servo error station number in error and error
code.
This alarm displays the
1F00 Remote I/O error information about the remote /O
station number in error.
HMI related 3010 - 3FFF HMI error -
alarms
This type of alarm is displayed
with the pop-up message, which
4200 - 42FF NC system error is not included in the Alarm
window and alarm history
(History).
4300 - 43FF NC system error -

According to the high-byte of the
alarm code, you can identify
which channel is in error:

BXXX: CHO
CXXX: CH1 (reserved)
DXXX: CH2 (reserved)

B0O0O - EFFF NC channel errors | EXXX: CH3 (reserved)

These types of errors are also
displayed differently according to
functions. Some alarms carry
data and others don't. Thus, you
can use the alarm code to check
whether the alarm carries data or
not.

NC related alarms
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15.2 MLC errors (1200 - 13FF)
Alarm code ‘ Name Cause and corrective action
1.  An error occurs when the MLC accesses the NC
1200 NC memory access error memory.
2. Restart the CNC controller or send it back for servicing.
1. The startup of the NC system is not complete.
1201 NC not ready 2. Restart the CNC controller or send it back for servicing.
1. NC memory buffer error or not ready.
1202 Buffer memory error 2. Restart the CNC controller or send it back for servicing.
. 1. NC output port does not exist.
1203 Output port does not exist 2. Check the axis parameter setting.
1. Failed to clear the MLC codes.
1204 MLC code cl -
code clear error 2. Send the CNC controller back for servicing.
1. Failed to write the MLC codes to the flash memory.
1205 MLC flash memory error 2. Restart the CNC controller or send it back for servicing.
1. SRAM write-in error.
1206 SRAM -
error 2. Send the CNC controller back for servicing.
1.  An error occurs when the system accesses the host
1207 Host I/O channel error /0.
Restart the CNC controller or send it back for servicing.
An error occurs when the system accesses the remote
1208 Remote 1/0O channel error I/0.
2. Restart the CNC controller or send it back for servicing.
120A NG parameter error 1. NC .p:.:\.rar.neters are not set or initialized.
2.  Re-initialize the parameters.
1 . .
1208 Compensation PAR error Compensation parame.ter write-in error
2. Reload the compensation parameters.
1.  An error occurs when the system clears the
120C Compen. PAR clear error compensation parameter in memory.
Reload the compensation parameters.
An error occurs when the system writes the
120D Compen. PAR write-in error compensation parameters to memory.
2.  Reload the compensation parameters.
120E | PAR initialization error L. Parameter initialization error.
2. Re-initialize the parameters.
1. Memory clear error.
120F M I
0 emory clear error 2. Restart the CNC controller or send it back for servicing.
1210 Memory write-in error 1. Memory write-in error or memory initialization error.
i 2. Restart the CNC controller or send it back for servicing.
. . 1. Parameter setting error.
1211 Servo axis does not exist 2. Check the parameter settings.
. 1. Parameter setting error.
1212 PAR
Servo axis type error 2. Check the parameter settings.
o 1. DMCNET initialization error.
1213 DMCNET initialization error 2. Make sure the DMCNET cable is securely connected.
. 1. Non-volatile memory error.
1214 Non-volatil
on-volatie memory error 2. Restart the CNC controller or send it back for servicing.
1. MLC and NC bottom layer communication error.
1215 Internal comm. error 2. Use the correct firmware version.
3. Set the correct channel parameters.
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Alarm code Name Cause and corrective action

1. The following conditions occur when the MLC is in
execution:

B The divisor of the division command is 0.

B The jump target position of the CJ/CALL command
is invalid.

1216 MLC PRG error B The number of digits displayed in the BCD

command is invalid.

B The table number of the VRT command is invalid.
®m  MLC code error.

2. Check and correct the MLC program.

3. Reload the MLC program.
Current number of MLC parameters in the internal

memory do not match the number of parameters
planned in the firmware.

2. Update the firmware.

1217 MLC PAR does not match
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15.3 Servo errors (1E00)

Alarm code ‘

Name

Cause and corrective action

1E00

Servo error

[1530]: alarm signal (DI) on the pulse card is triggered.
Check the error cause of the connected drive.

[1531]: this alarm occurs when the pulse card generates
more than 24,000 pulses within 1 ms.

Check the controller's encoder resolution setting and make
sure the motor speed is within the range.

[1532]: pulse leakage. When the motor is stopped, the pulse
card compares the command pulse number with the
feedback pulse number. If the pulse number difference is
greater than 1% of the encoder resolution, this alarm occurs.
1. Check if the signal traces are shielded.

2. Check if the equipment is properly grounded.

[1560]: station number repetition error.
1. Check the channel parameter station number setting.

2. Check the pulse card station number switch knob
setting.
3. Check the drive station number P3-00 setting.

Refer to the relevant servo drive user manuals for the
definition and troubleshooting of other related errors.

15.4 Remote I/O error (1F00)

Alarm code ‘ Name Cause and corrective action
1. Remote I/O error.
1F00 Remote I/O error

2. Check the remote I/O connection or replace the remote
I/0 board.
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15.5 HMIlrelated alarms (3010 - 3FFF)
Alarm code ‘ Name Cause and corrective action
HMI ication interf 1.  Anerror occurs when the system establishes the HMI
3010 estatﬁ?srt?ir:urgfrztrlon interface communication interface.
g Restart the CNC controller or send it back for servicing.
HMI icati An error occurs when the system creates the HMI
3011 area%?;?:mg?rcl)orn memory communication memory area.
9 2. Restart the CNC controller or send it back for servicing.
HMI interf d 1.  An error occurs when the system creates the HMI
3012 errorm erface command area interface command area.
2. Restart the CNC controller or send it back for servicing.
3013 HMI interface memory area 1. HMIlinterface memory area error.
error 2. Restart the CNC controller or send it back for servicing.
3014 HMI interface communication | 1.  HMI interface communication port error.
port error 2. Restart the CNC controller or send it back for servicing.
3015 MLC interface memory area | 1. MLC interface memory area error.
error 2. Restart the CNC controller or send it back for servicing.
1. HMIfile transmission error.
3016 HMI file t issi . -
e transmission error 2. Restart the CNC controller or send it back for servicing.
1. HMI data transmission error.
17 HMI issi
30 data transmission error 2. Restart the CNC controller or send it back for servicing.
. 1. Incorrect FTP setting.
1 FTP PAR
3018 setting error 2. Reconfirm FTP related settings.
e 1. Invalid file name.
3100 Invalid file name 2. Modify the file name.
3101 Exceeded subroutine call LVL 1. The macro call exceeded 8 layers.
2. Check the macro program.
1. Non-G code character error.
102 Non- h
310 on-G code character error 2. Check the G code and modify the program.
1. System internal memory area is in error.
3103 Memory error 2. Use the recovery function of the CNC controller or send
the controller back for servicing.
1. System internal parameter memory area is in error.
3200 Internal PAR CRC error 2. Use the recovery function of the CNC controller or send
the controller back for servicing.
1. System MLC program memory area is in error.
3201 MLC PRG error 2. Reload the MLC program or send the CNC controller
back for servicing.
1. No CF card is inserted or the inserted CF card is invalid.
3202 CF card read failed 2. Make sure the CF card is correctly installed or replace
the CF card.
3203 PAR backup failed Con_fl_rm that the CF card is inserted correctly and has
sufficient space.
3204 MLC backup failed Con_fl_rm that the CF card is inserted correctly and has
sufficient space.
1. The usage duration has expired.
3205 Machine is locked 2. Contact the equipment manufacturer to unlock or
extend the machine usage duration.
1. There are system parameters with set values exceeding
3206 PAR value exceeds the range the allowable range.
Check and modify the parameter values.
Failed to load the external device driver with the
software panel.
207 OM port DLL load
320 C Po oad error 2. Update the software panel to reload the external device

driver.
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Alarm code

Name

Cause and corrective action

3208

Machine to be locked soon

n

System usage duration expiring reminder.

Contact the equipment manufacturer to unlock or
extend the machine usage duration.

3209

Sys updated, please restart
the controller.

The system update is complete and requires restarting.
Restart the CNC controller.

320A

CNC controller has insufficient
battery power

The CNC controller system battery is low.
Replace the battery of the CNC controller.

3210

COM port disconnection

PINPEINE

The connection between the software panel and the
external device is disconnected.

Check the connection settings between the controller
and the external device.

3211

COM port DLL open error

Failed to open the external device driver with the
software panel.

Update the software panel to reload the external device
driver.

3212

Failed to create COM port

An error occurs when the external device driver is
loaded with the software panel.

Update the software panel and make sure the setting of
the external link file is correct.

3213

Load TCPIP DLL Err

n

Failed to load the TCPIP driver with the software panel.

Update the software panel to reload the external device
driver.

3214

TCPIP comm. disconnection

Network connection is in error.
Check the network connection or connection status.

3215

Network comm. init. failed

Failed to initialize the network communication.
Check the network connection or connection status.

3216

System reset error

NEINEIN e

No response from the bottom layer after resetting.

Update the CNC controller firmware or send the
controller back for servicing.

3217

Failed to import full backup

Failed to remotely enable the backup import.

Check the operating mode. Make sure the backup
storage device is correctly installed.

3218

Failed to export full backup

Failed to remotely enable the backup export.

Check the operating mode. Make sure the backup
storage device is correctly installed.

3219

Auto update is set, please
reboot

Failed to remotely enable the firmware update function.
Cycle the power to start the automatic firmware update
function. You must put the firmware file in the [pkt] folder
in the root directory of the USB disk.

3220

Sys. update failed, please
reboot

Failed to update the remote system firmware.

After checking the following conditions, reset the
automatic firmware update function:

B Firmware update model error.

B File format does not match.

B Firmware update version is not supported.
B Controller emergency stop is not pressed.
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15.6 NC system errors (4200 - 4FFF)

Alarm code‘ Name Cause and corrective action
1. Homing has not been executed for each axis before
4200 Execute homing automatic operation.
2. Execute homing for each axis.
The origin coordinates for the absolute type motor are
4201 Absolute origin setting not established.
2.  Go to [DGN] to execute ABS RST.
1. An error occurs when the MLC accesses the memory.
4300 MLC is not ready 2. Restart the CNC controller, update firmware, or send
the controller back for servicing.
1. The MLC is not ready.
4301 MLC is not ready 2. Restart the CNC controller, update firmware, or send
the controller back for servicing.
4302 I/O module program clearing | 1. Failed to clear the /O module program.
failed 2.  Send the CNC controller back for servicing.
4303 IO module program write-in 1. Failed to write the I/O module program.
failed 2. Send the CNC controller back for servicing.
NC svstern proaram clearin 1. Failed to clear the NC system program.
4304 failedy prog 9 |2 Restartthe CNC controller, update firmware, or send
the controller back for servicing.
NC svstem proaram 1. Failed to install the NC system program.
4305 : ystem prog 2. Restart the CNC controller, update firmware, or send
installation failed L
the controller back for servicing.
1. Failed to clear the macro program.
4306 Macro clearing failed 2. Restart the CNC controller and execute the macro
internal memory function.
1. Failed to install the macro program.
4307 Macro installation failed 2. Restart the CNC controller and execute the macro
internal memory function.
4308 G code loading error 1. An error occurs Yvhen loading the G code.
2. Check the machining program.
1. Motion defined but not called.
4309 lllegal program location 2. Update the CNC controller firmware and restart the
controller.
Exceeded maximum read 1. Motion defined but not called.
430A memory area 2. Update the CNC controller firmware and restart the
controller.
Exceeded maximum write 1. Motion defined but not called.
430B memory area 2. Update the CNC controller firmware and restart the
controller.
e 1. The I/O module program is not initialized.
4310 /O module PRG not initialized 2. Send the CNC controller back for servicing.
1. The I/O module memory is corrupted.
4311 I I
3 /O module memory corrupted 2. Send the CNC controller back for servicing.
1. The I/O module memory is corrupted.
4312 I/0 modul ted
module memory corrupte 2. Send the CNC controller back for servicing.
1. The I/O module status is in error.
4313 I/0O module status error 2. Check if the I/O board is firmly installed and the wiring
is securely connected.
) . 1. Program configuration of the I/O module is in error.
4314 | VO module PRG configuration |, - oy it the 1/0 board is firmly installed and the wiring

error

is securely connected.



Milling Machine Operation and Maintenance Manual

Troubleshooting

Alarm code Name Cause and corrective action
4315 I/O board hardware interface | 1. The I/O board hardware interface is in error.
error 2. Send the CNC controller back for servicing.
. An error occurs when the system reads the 1/0O board
4316 ggol:oard hardware interface hardware interface.

2. Send the CNC controller back for servicing.

1. The NC system command is in error.

4317 NC system command error 2. Check the machining program or the macro content.

1. The NC parameter does not exist or the MLC is not
ready.

4318 NC parameter error 2. Restart the CNC controller, update firmware, or send
the controller back for servicing.

1. The NC parameter does not exist or the MLC is not
ready.

4319 NC parameter error 2. Restart the CNC controller, update firmware, or send
the controller back for servicing.

1. The tool magazine axis number is not defined or

431A Tool magazine axis error defined repeatedly.

2. Check the parameter settings.

1. The NC parameter is in error.

431B NC parameter error 2. Make sure no parameter values are set to 0, such as
the encoder pulse number, the gear numbers of the
output shaft and motor.

1. Spindle voltage output does not match the motor
rotation direction.

2. Check whether the spindle encoder OA/OB wiring is

431C Spindle polarity error correct.

3. By setting Pr51 [15t Spindle OA/OB signal order], you
can adjust the OA/OB phase sequence of the spindle
encoder feedback.

1. This alarm occurs when the Servo On / Off action is
executed in AUTO mode and the position overflow

. occurs on the specified axis, so the system does not
4FFC Servo overflow protection execute this Servo On / Off action.

2. Check the servo parameters for preventing position
overflow.

1.  When the motion command is issued, the position
feedback did not change.

2. Confirm servo settings; for example, the torque limit

4FFD | Position feedback protection value is too small.

3.  Check if the servo feedback signal wiring functions
normally.

4. Check if the motor rotates normally.

1. There is an overspeed motion command.

4FFE Overspeed protection 2. Make sure the parameter settings are not set too high,

such as the output gear ratio and cutting speed setting.
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15.7 NC channel errors (B000 - EFFF)

15.7.1 Machining related alarms (B000 - BOFF)
Alarm code Name Cause and corrective action
. 1. The G code line number is illegal.
B0O0O lllegal G code line number 2. Check the machining program.
1. The G code length is illegal.
B001 lllegal G code length
egal’s coce feng 2. Check the machining program.
i 1. The G code file is not found.
B002 G code file not found 2. Check the file contents.
8003 Invalid file name loaded 1. The name of the Ioad.ed file is invalid.
2. Reload the program file.
Workpi dinat 1.  An error occurs when the system computes the
B004 cocr)rz FL)jlt?r?e g?rg: Inates workpiece coordinates.
puting 2. Reset the workpiece coordinates.
Workpi dinat An error occurs when the system computes the
B00O5 co?rl; %'ﬁr?e g:’rg: Inates workpiece coordinates.
puting 2. Reset the workpiece coordinates.
Workopi di An error occurs when the system computes the
B006 Co?; ﬂ'ﬁﬁe g?rg: inates workpiece coordinates.
puting 2. Reset the workpiece coordinates.
, . 1. There is a conflict in the servo port settings.
B0O07 fl
00 Servo port setting conflict 2. Check the parameter settings.
1.  An error occurs when the system internal program is
B008 Memory overlap operating.
2. Reload the machining program or update the firmware.
1. The G code buffer is in error.
B009 G code buffer error 2. Reload the machining program or update the firmware.
B025 G code format error Check the N label of the machining program again.
1. An error occurs to the computing interpolator command
BOOA Interpolator cmd index Err index in the system.
2. Reload the machining program or update the firmware.
1.  An error occurs when the system accesses the buffer of
B0OOB INTRPL cmd BUF access Err the computing interpolator command.
2. Reload the machining program or update the firmware.
) 1. The feed rate is undefined.
BOOC Undefined feed rate 2. Check the machining program and define the feed rate.
1. Arcradius calculation is in error.
BOOD | Arc radius error 2. Check the arc machining program or increase the
tolerance for arc radius error.
1. The specified tool number is in error during tool change
or T code execution.
BOOE Tool No. selection E
oot No. selection Err 2. Check the changed tool number and if the T code
setting is within the tool setting range.
S ’ d 1. The number of the connection axes does not match the
ervo connection axes an parameter setting.
BOOF parameter setting .
mismatch 2. Check the set channel port number and the connecting
servo station number setting.
. 1. Breakpoint search is assigned to M99.
BO1 Break No. f
010 reakpoint No. not found 2. Reset the breakpoint search line number.
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Alarm code Name Cause and corrective action
1. This alarm occurs when the synchronous function is
enabled and you use the G code to specify the slave
axis moving amount.
BO1
015 Sync cmd error 2. Check the machining program.
After the synchronous function is enabled, do not
specify the slave axis moving amount in the G code.
1. The tool compensation number in the G code exceeds
. the number range.
B0O17 Tool t
0 ool assignment error 2. Adjust the tool compensation number setting in the G
code.
1.  An error occurs when the system checks for the
command transfer in MDI mode.
B018 Cmd t f t allowed
md franster not allowe 2. Command transfer can only be done before the
machining program is executed.
1. The axis does not receive G code motion commands
B019 Servo command error when the servo is off.
2. Check if the command axis is in the Servo Off state.
The processing amount of the interface data exceeds
the preset value, such as tool changing, magazine
BO1A Data amount error setting, variable writing (#), and G10 data setting.
2. Check if the G codes and MLC processing actions are
operating normally.
. . 1. The spindle is not rotating during machining.
BO1B Spindle not running 2. Make sure the spindle rotation command is issued.
The spindle command exceeds the spindle maximum
) speed.
BO1C Spindle cmd speed error 2. Redefine the spindle speed.
3. Adjust Pr409 for the spindle maximum speed setting.
1. The stop function is triggered when the path enters the
restricted area.
B0O1D Stroke limit error 2. AUTO mode: correct the G code execution path.
3. MDI mode: move to the opposite direction of the
restricted area to clear the error.
1. Anemergency stop occurs.
B020 Emergency stop 2. Check if the EMG button is pressed.
3. Check the emergency stop status.
1. The chamfer / rounding command cannot be
calculated.
B021 hamf ing E
0 Chamfer / rounding Err 2. Check and adjust the chamfer / rounding command in
the G code.
B023 lllegal G code in command Use of the G28 command is not permitted in the transfer

transferring

function.
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15.7.2 Tool compensation related alarms (B100 - B1FF)

Alarm code ‘ Name Cause and corrective action
1. Tool compensation is interfered or the calculation for
8100 Tool compen. interference the tool compensation coordinates is in error.
pen. 2. Check and modify the programmed machining path or
the tool radius for compensation.
1. This alarm occurs when you cancel the tool radius
compensation when the block containing arc
B101 Cancel radius compen. in arc interpolation is executed.
2. Modify the machining program to disable the tool radius
compensation during linear interpolation.
1. This alarm occurs when you enable tool radius
compensation when the block containing arc
B102 Enable radius compen. in arc interpolation is executed.
2. Modify the machining program to disable the tool radius
compensation during linear interpolation.
1. The tool path is interfered after tool radius
L compensation.
B103 Radius interference 2. Check and modify the machining program or the tool
radius for compensation.
Tool compen. amount too 1. The tool compensation path is too short.
B104 small pen. 2. Check and modify the machining program or the tool
radius for compensation.
Left and right tool radius 1.  An error occurs when the system switches the tool
B105 compensation (G41/G42) radius compensation to the right or left direction.
switch error Check and modify the machining program path.
This alarm occurs when the system executes G31
B106 Use G31 in tool compen. during tool radius compensation.
Check and modify the machining program.
1. NURBS interpolation is in error.
2. Check if the G code in the NURBS function complies
B108 NURBS interpolation error with the command format.
3. Check if the NURBS first control point is the same as
the coordinate in the previous block.
- 1. There is insufficient arc interpolation points.
B1 Insuffi lock
09 nsufficient space arc bloc 2. Check and modify the machining program.
B10D lllegal polygon interpolation G | An error occurs when you repeatedly assign the G51.2

code

polygon cutting command.
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15.7.3 Milling machine related alarms (B300 - B3FF)

Alarm code ‘

Name

Cause and corrective action

B301

Threading pitch error

The calculation result of the variable lead thread is less
than 0.

Check the G code command and modify the program.

B302

Spindle speed too fast

The turning feed rate for thread cutting is too fast.
Reduce the spindle speed.

B303

Spindle/C axis switching Err

BN RN

n

You switch the system from Spindle mode to C axis
mode while the C axis mode is disabled.

Set Pr308 to 0 for the C axis mode.

B304

Thread cutting prohibited in C
axis mode

Thread cutting operation is prohibited in C axis mode.

Switch the system from C axis mode to spindle mode to
execute the thread cutting operation.

B305

C axis/spindle mode error

In C axis mode, both SP1 and SP2 are set to voltage
mode.

Adjust the spindle control mode settings of SP1 and
SP2.

B306

Spindle mode breakpoint
search error

In Spindle mode, the breakpoint search is in progress,
but there is an M code for switching the system from
Spindle mode to C axis mode.

Reset the breakpoint search line number.

B307

C axis mode breakpoint
search error

In C axis mode, the breakpoint search is in progress,
but there is an M code for switching the system from C
axis mode to Spindle mode.

Reset the breakpoint search line number.

B308

Polar coordinate interpolation
error

An error occurs when the system executes the polar
coordinate interpolation command.

Check if the polar coordinate interpolation G code
complies with the command format.

Check if the polar coordinate interpolation includes
unsupported G code commands.

Check if the plane selection is switched when the
system is executing the polar coordinate command.
Check if there is a specified tool number in the polar
coordinate interpolation.

Check whether the polar coordinate interpolation is in
the following conditions:

1. The system is in fixed spindle speed mode.

2. The tool nose compensation is canceled.

3. The system is in C axis mode.
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15.7.4 Command related alarms (B600 - B6FF; B64x not included)

Alarm code Name Cause and corrective action
1. G code error.
B600 G code error 2. Check the G code and modify the program.
. . 1. The subroutine called excessive program layers.
B601 Excessive layers in . .
subroutine call 2. The subroutine cannot call program layers exceeding 8
levels.
1. No correct G code symbol.
B602 No G code symbol 2. Check the G code and modify the program.
. 1. The variable symbol is in error.
B603 Variabl bol .
anable symbol error 2. Check the G code and modify the program.
1. The G code symbol is illegal.
B604 lllegal G cod bol .
©egal % code symbo 2. Check the G code and modify the program.
1. Thereis no G code symbol.
B N |
605 © G code symbo 2. Check the G code and modify the program.
B606 Subroutine call error 1. The §ubroutlne call is in error.
2. Modify the program.
B607 Subroutine file name error 1. The §ubrout|ne file name is in error.
2. Modify the program.
B608 Subroutine layer No. error 1. The §ubroutine layer number is in error.
2. Modify the program.
. 1. G code is executed without homing.
B le EXE h
609 Cycle C, no homing 2. Execute homing for each axis first.
. 1. The syntax for the dwell time command is in error.
B60A  Dwelltime cmd syntax error |, ook the G code and modify the program.
1. An error occurs when the system computes the
B60B WP coord offset error workpiece coordinate offset.
2. Restart the CNC controller or send it back for servicing.
A . 1. The arc magnification ratio is in error.
B60C Arc magnification ratio error 2. Check the G code and modify the program.
1.  An error occurs when the system performs homing
B60D Homing midpoint Err through the intermediate point.
2. Check the G code and modify the program.
1. Do not execute G28 / G29 / G30 during cyclic
B60E Homing Err in Cyc machining machining.
2. Check the G code and modify the program.
The specified range for the extended workpiece
B60F G54 extension code err coordinates is in error.
2. Check the G code specified range.
. 1. The macro variable type is in error.
B610 Macro variable type error 2. Check the macro and modify the program.
1. The macro command is not found.
B611 Macro not found 2. Check the macro and modify the program.
1. The specified N is not found when the system executes
B612 Macro line No. error the GO TO command.
2. Modify the program.
. . 1. The setting for the macro bit is in error.
B613 Macro bit setting error 2. Check the macro and modify the program.
1. This error occurs when the macro performs division
B614 Macro divide by zero error operation and the divisor is zero.
2. Check the macro and modify the program.
1. The macro command is too long.
B615 M dtoo |
acro command f00 fong 2. Check the macro and modify the program.
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Alarm code

Name

Cause and corrective action

B616

Macro Cmd operand not exist

The macro command operand does not exist.
Check the macro and modify the program.

B617

Macro command error

The macro command is in error.
Check the macro and modify the program.

B618

Macro Cmd syntax error

The macro syntax usage is illegal.
Check the macro and modify the program.

B619

The macro operand syntax is

in error

The macro operand syntax is in error.
Check the macro and modify the program.

B61A

lllegal macro command

The macro command is illegal.
Check the macro and modify the program.

B61B

GOTO tag is not found

No corresponding tag is found in the G code.
Check the G code and specify the correct tag.

B61C

No line No. given by GOTO

No corresponding line number is found in the G code.
Check the G code and specify the correct line number.

B620

User-defined macro alarm

User-defined macro alarm is triggered.
#6000 in the G code must not be specified as 0.

B621

Invalid halt code

MEIMNEINEINEINE NN RPN PN e

The halt code is invalid.

Check the G code and the halt code (M code) must be
used individually.

B623

feed rate is negative

N e

The feed rate is set as a negative value.
Check the G code and adjust the feed rate.

B625

Interpolation axis error

Milling & Lathe: synchronous interpolation for linear
axis and rotary axis is not supported.

Milling machine:
1. NC200 does not support tapping.
2. Use NC300 or above models.

B630

Excessive following error

The following error is too large.
Make sure the servo parameter setting is correct.
Check if the system parameter 643 is set too small.

B631

Hardware limit error

The hardware limit is triggered.
Move the axis into the legal restricted range.
Check the hardware limit wiring and polarity settings.

B632

1st software limit error

The axis position exceeds the first software limit.
Move the axis into the legal restricted range.

B634

2nd software limit error

The axis position exceeds the second software limit.
Move the axis into the legal restricted range.

B636

Home sensor error

The home sensor is in error.
Check if the home sensor is installed correctly.

B637

MLC axis not stopped

n

PIdMNEIDME NP IONDERIWON R

When the system switches between the MLC and NC
axis modes, the MLC axis is still in motion.

Modify the MLC program.

B645

Excessive synchronous
following error

The position error between the master axis and
synchronous axis is too great.

Check whether the following error between the slave
axis and master axis exceeded the Pr642 parameter
value.

B650

lllegal G10 PAR definition

The G10 parameter definition is illegal.
Check if the G code is used correctly.

B651

G10 PAR range error

The G10 parameter range is set incorrectly.
Check if the G code parameter range is correct.

B652

B653

No spindle speed for cycle

No feed rate for cycle

NEINEINEIN e

There is no spindle speed in the cycle command.
Check the G code and specify the spindle speed.
There is no feed rate in the cycle command.
Check the G code and specify the feed rate.
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Alarm code Name Cause and corrective action
1. The usage of the cycle command is illegal.
B654 lllegal cycle command 2. Check the G code and modify the cycle command.
Special functi h 1. lllegal M code command.
pecial function when o
B655 executed to M96 2. Check whether s_,pecmc G code was enabled before
Not off and after executing M96.
Note: Including G16, G24, G41, G42 and G51.
Gave the M96 command 1. gacl:loztét.)routlne Special M was triggered while executing
B656 under interrupt subroutine 2. Check whether the subroutine includes the M96
Command
command.

15.7.5 Temperature compensation related alarms (B640 - B64F)

Alarm code Name Cause and corrective action

1. The temperature exceeds the sensing range.

B64 h

640 Overheat 2. Check the sensor's output specification.
Temperature sensor 1. The temperature sensor is disconnected.

B642 discgnnected 2. Check if the wiring for the temperature sensor functions
normally.

. The temperature sensor is in error.

B643 Temperature detection error Check if the temperature sensor is installed correctly.
The difference between the 1st spindle (2nd spindle)
command rotation speed and feedback rotation speed
is greater than the parameter Pr406 (Pr446), and

B646 Spindle rotation speed error continually exceeds the spindle rotation speed error

too large check time set by parameter Pr436 (Pr476).

2. When the parameter (Pr436 and Pr476) is set as 0, the
spindle rotation speed reached check will not be
performed.

15.7.6 Lathe cycle command alarms (B6A1 - B6A5)
Alarm code ‘ Name Cause and corrective action

1. No specified line number is found in the cycle

B6A1 No specified line No. in G70 - command.

G73 2. Check the G code and modify to the correct line
number.

BBA2 No line No. given by G70 - 1. The cycle command did not specify the line number.

G73 2. Check the G code and add the correct line number.

1. The taper calculation of the thread cutting cycle

B6A3 Cycle command taper error command is in error.

2. Modify the G code and check related parameters.

1. The chamfer geometry dimension is incorrect.

B6A4 Chamfer command error 2. Modify the G code and check related parameters.

- . 1. Drilling / tapping cannot be executed.

BOAS lllegal drilling / tapping 2. Check the G code and the C axis status.
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Release Date Version Chapter Revision contents
June, 2021 V5.0 14 Added description for B series product models.
9 Added description for B series product
' installation.
1. Added Remote I/O relay allowable current
3.1.11 value.
2. Added Remote I/O wiring diagram.
3.2 Added description for B series product wiring.
a4 Updated table of corresponding buttons for
' OPENCNC PC.
12.4 Added second spindle parameter descriptions.
Added rotation axis unit parameter
12.5.1
descriptions.
19.6.1 Updated parameter Pr616 return to Home
o mode.
1. Added parameter Pr10015 disable the
function of automatically diving values with
12.9.1 no decimal points by a thousand.
2. Added description for parameter Pr10076
file queue settings.
1. Added description for parameter PR12029
system/custom keyboard switching.
12.10.1 2. Added description for parameter Pr12030
parameter customize keyboard button
value.
June, 2018 V4.0 321 Added NC3__ series MPG DI7/DI8 defined as
o X34/X35.
Hardware modification after production serial
3.10 number T1751, PIN (P8/P9) before T1751 is
reserved.
192 1 Added parameter Pr642 synchronous
o tolerance.
12.6.1 Added Pr617 origin search setting bit 2 homing
o mode of rotation axis.
12.6.1 Added home mode 7.
12.9.1 Added open auxiliary input window.
12.141 Modified details of RIO setting.
January, 2018 V3.0 All NC_ _EM series updated to NC30E (H) series.
3.1 Updated system interface and connector



Update History

Milling Machine Operation and Maintenance Manual

Release Date Version Chapter Revision contents
descriptions.
311 Updated text and added relay type
(NC-EIO-R2010).
12.6.1 Added description for origin search mode 6.
June, 2017 V2.0 312 Modified wiring diagram for local 1/0O connector
(external power).
May, 2017 V1.0

For relevant information about [Delta CNC Milling Machine Solution - Operation and

Maintenance Manual], please refer to:

(1) Delta CNC Milling Machine Solution Instruction Programming Manal
(2) Delta CNC NC System Solution MLC Application Manual
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