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1.1 Introduction of TP70P

TP70P is highly flexible in that it can be connected to various devices. The devices which can be connected to
TP70P are shown in the block diagram below.

TPEditor _
i Other OCS devices
WPLSoft <:> Serial
ISPSoft USB port COM port — Drives
PLCs
TP70P
Barcodereaders
Sensors <::> External I/0 Printers
e
Encoders OPC servers
Pumps Serial I/0
Relays
Solenoids

The functions of TP70P are described below.

The LCD on TP70P can display 65535, and is a touchscreen.

TP70P provides various kinds of objects, including X-Y curves, circular meters, bars, sliders, and alarms.
TP70P supports PLC Links.

The driver in TP70P supports Delta controllers. It can be connected to Delta servers, inverters, and
temperature controllers.

There are two serial communication ports. One supports PLC communication, and the other supports
TP70P communication.

The USB port on TP70P can communicate with a computer. It supports the use of
WPLsoft/ISPsoft/TPEditor to upload/download a program and to monitor devices.

There are four models which have different I/0O configurations. They can be connected to various types of
output devices.

1.2 Related Manuals

The manuals related to TP70P are described below.

TP70P Instruction Sheet: TP70P Instruction Sheet provides information related to TP70P for users who
use TP70P for the first time. (TP70P Instruction Sheet is attached to a TP70P series text panel.)
DVP-ES2/EX2/SS2/SA2/SX2/SE&TP Operation Manual: DVP-ES2/EX2/SS2/SA2/SX2/SE&TP Operation
Manual Introduces the PLC instructions supported by TP70P. Users can find the manual on the Delta
website.

TPEditor User Manual: TPEditor User Manual introduces the usage of TPEditor, including the interface of
TPEditor, and the objects which can be displayed on a text panel. Users can find the manual on the Delta
website or in TPEditor.

WPLSoft User Manual: WPLSoft User Manual introduces the usage of WPLSoft, including the interface of
WPLSoft, and the objects which can be used. Users can find the manual in WPLSoft.

ISPSoft User Manual: ISPSoft User Manual introduces the usage of ISPSoft, including variables,
connections, programs, and function blocks. Users can find the manual on the Delta website or in ISPSoft.
TP70P Quick Start: TP70P Quick Start introduces the functions of TP70P, the wiring of TP70P, the
installation of TP70P, the system of TP70P, and the usage of TP70P.
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1.3 Profile and Dimensions

1.3.1 Profile

Front view

é'l KELTA

Display/Touchscreen

Back view

Input/Output connector

Side view

RUN/STOP switch
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Side view

USB port
Communication port

DC power input connector

1.3.2 Dimensions of TP70P

Front side and right side (Unit: mm)

® TP70P-16TP1R, TP70P-32TP1R, TP70P-22XA1R, TP70P-21EX1R

—~—205.6

[0O00000000, (0000000005,

DOO0000000; 0000000000

ﬂoooooooooo oooooooooom

— 490 |—=—

® TP70P-RMO

142.
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1.3.3 Dimensions of an Opening

If protection against water is required (NEMA 4X), a hole should be made to a tolerance of £0.1 mm.

©190.1~191.0

Unit: mm

1.4 Definitions of External Connectors

IIOnOoOooon

AMAAMNAAN

[=
=
=
g
=
=
[=

=

000000005,

BO0000000

TP70P-16TP1R TP70P-32TP1R TP70P-22XA1R TP70P-21EX1R

) @ © | @] ® @ © @ @ | @ © @] @ | @
SIS CO S/SO | CO | S/SO | C1 S/SO | CO | VO+ | V3+ S/SO | CO | 10+ | L3+
X0 YO X0 | YO | X10 | Y10 X0 | YO | VIO- | VI3- X0 | YO | 10- | L3-
X1 Y1 X1 | Yl| X11 | Y11 X1 | Y1 | 10+ | I3+ X1 | Y1 | FE | I3-
X2 Y2 X2 | Y2 | X12 | Y12 X2 | Y2 | Vi+ | FE X2 | Y2 | 11+ | FE
X3 Y3 X3 | Y3 | X13 | Y13 X3 | Y3 | VI1- | VO4 X3 | Y3 | I1- .

X4 Y4 X4 | Y4 | X14 | Y14 X4 | Y4 | 11+ | 104 X4 | Y4 | FE | L4+
X5 Y5 X5 | Y5 | X15 | Y15 X5 | Y5 | V2+ | AG X5 | Y5 . L4-
X6 Y6 X6 | Y6 | X16 | Y16 X6 | Y6 | VI2- | VO5 X6 | Y6 | 102 | I4-
X7 Y7 X7 | Y7 | X17 | Y17 X7 | Y7 | 12+ | 105 X7 | Y7 | AG | FE

FE | AG FE
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1.5 Functional Specifications

Specifications

Model

TP70P TP70P TP70P TP70P TP70P
-32TP1IR | -16TPIR | -22XA1R | -21EXIR -RMO

Display

Screen/Color

7" TFT LCD (65535 colors)

Resolution

800x480 pixels

Backlight type

LED backlight (It has a lifespan of twenty thousand hours at a
temperature of 25°C)

Display area

Width x Height = 154 x 85 (Unit: mm); 7 inches (diagonal)

Driver

Delta product

USB port

Transmission: Virtual communication port
Data length: 7 bits or 8 bits

Stop bit: 1 bit or 2 bits

Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps
USB port: Type B USB connector

Extension
communication
ports

COoM2

RS-485 RS-232

Data length: 7 bits or 8 bits

Stop bit: 1 bit or 2 bits

Parity check: None/Odd/Even

Transmission rate: 9,600 bps~115,200 bps

Connector: Male DB-9 connector (Please refer to section 1.9 for more
information.)

COM3

RS-485/RS-422 RS-485

Data length: 7 bits or 8 bits

Stop bit: 1 bit or 2 bits

Parity check: None/Odd/Even

Transmission rate: 9,600 bps~115,200 bps

Connector: Male DB-9 connector (Please refer to section 1.9 for more
information.)

Monitoring devices

After a program is downloaded to a text panel by means of the virtual
communication port on the text panel, the devices in the PLC connected
to the text panel can be monitored.

1.5.1 Arrangement of 1/0 Terminals

Model TP70P TP70P TP70P TP70P TP70P
Specifications -32TP1R -16TP1R -22XA1R -21EX1R -RMO
X0~X7,
Digital input terminal X10~X17 X0~X7 X0~X7 X0~X7 --

(16 terminals)

(8 terminals) (8 terminals) (8 terminals)

Digital output Y0-Y7, YO~Y7 YO-Y7 YO~Y7
terminal Y10-vly (8terminals) | (8terminals) | (8 terminals) -
(16 terminals)

Analog input Voltage/Current Current

terminal -- -- 4 channels 2 channels --
(12-bit) (12-bit)

Analog output Voltage/Current Current

terminal -- -- 2 channels 1 channel --
(12-bit) (12-bit)

Temperature input 2 channels

terminal (Pt100) - - - (16-bit) -

1-6
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1.5.2 Devices in a PLC

Item

Range

External input relay

X0~X7; X10~X17

*
External output relay YO~Y7; Y10~Y17 4)
MO~M511: 512 auxiliary relays (*1)
35 General M768~M999: 232 auxiliary relays (*1)
>:i; M2000~M2047: 48 auxiliary relays (*1) 409.?.
3 Lt M512~M767: 256 auxiliary relays (*2) ?;2;:‘%
3 M2048~M4095: 2048 auxiliary relays (*2) total
2 Special M1000~M1999: 1000 auxiliary relays
pecial . .
Some of them are latching auxiliary relays
100 ms (If M1028 is On, | 10 1126: 127 timers (*1)
T64~T126 will be 10 T128~T183: 56 timers (*1)
- : T184~T199 (for subroutines): 16 timers (*1)
millisecond timers.) . -
= T250~T255 (accumulation): 6 timers (*1) 256
3 | 10ms(IfM1038isON, | 100-T239: 40 timers (*1) timers in
— | T200~T245 will be 1 total
millisecond timers.) T240~T245 (accumulation), 6 timers (*1)
1ms T127: 1 timer (*1)
T246~T249 (accumulation): 4 timers (*1)
C0~C111: 112 counters (*1)
16-bit up counter C128~C199: 72 counters (*1)
C112~C127: 16 counters (*2) 140
C200~C223: 24 counters (*1)
) : . counters
) . C224~C232: 9 counters (*2) in total
S 32-bit up/down counter | C233~C234: 2 counters (*2)
o) C237~C250: 14 counters (*2)
C252~C255: 3 counters (*2)
32-bit high-speed C235, C236: 2 one-phase one-input counters (*2) iounters
up/down counter C251: 1 two-phase two-input counter (*2) in total
%) Initialization S0~S9: 10 stepping relays (*2)
& . S10~S19: 10 stepping relays (S10~S19 and the 1024
'g- Returning to zero instruction IST are used together.) (*2) stepping
‘ff Latching S20~S127: 108 stepping relays (*2) relays in
2 | General $128~S911: 784 stepping relays (*1) total
=< Alarm S912~S1023: 112 stepping relays (*2)
Present value in a timer TO~T255: 256 timers
Present value in a counter C0~C199: 200 16-bit counters
2 C200~C254: 55 32-bit counters
<. D0~D407: 408 data registers (*1)
r:o' General D600~D999: 400 data registers (*1)
g D3920~D3999: 80 data registers (*1)
g_ § Retentive D408~D599: 192 data registers (*2) 5000 data
o 2 D2000~D3919: 1920 data registers (*2) registers
(S). 7} D1000~D1999: 1000 data registers (Some of them | in total
o} Q Special are retentive data registers.)
D4000~D4999: 1000 data registers (*2)
Index EO~E7, FO~F7: 16 data registers (*1)
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Item Range
N | Master control loop NO~N7: 8 N devices
P | Pointer P0~P255: 256 pointers
. 1000/1001(X0), 1100/1101(X1)
i) External interrupt e . . . .
%. 5 (01: Rising edge-triggered _I . 00: Falling edge-triggered 77)
o | @ Timer interrupt 1602~1699, 1702~1799: 2 interrupts (Time base=1 ms)
g High-speed interrupt 1010: 1 interrupt
Communication 1150 (COM2): 1 interrupt (*3)
interrupt
0 . K-32,768~K32,767 (16-bit operation)
S K| Decimal system K-2,147,483,648~K2,147,483,647 (32-bit operation)
g H | Hexadecimal svstem HO000~HFFFF (16-bit operation)
- y HO00000000~HFFFFFFFF (32-bit operation)
Note:

*1: They are not latching/retentive devices. They can not be changed.
*2: They are latching/retentive devices. They can not be changed.

*3: Please refer to section 1.9 for more information.

*4: Please refer to section 1.5.1 for more information.

1.6 Electrical Specifications

1.6.1 Specifications for PLCs

Model TP70P TP70P TP70P TP70P TP70P
Item -16TP1R -32TP1R -22XA1R -21EX1R -RMO
CPU 32-bit ARM Cortex-M4 MCU
Program Flash ROM: 128 MB
memory (OS: 30 MB/Backup: 16 MB/User AP: 82 MB)
Internal 64 Mbytes
memory
Retentive 32 Kbytes
memory
Supply . . .
e 24V DC (-15%~20%) (DC input power polarity reversal protection)
Electric
energy 5W 5w 5w 5w 3w
consumption

Power

DC input power polarity reversal protection

protection
!nsulatlon > 5 MQ (The voltage between all I/O terminals and the ground is 500 V DC.)
impedance

ESD (IEC 61131-2, IEC 61000-4-2): 8 kV Air Discharge

. EFT (IEC 61131-2, IEC 61000-4-4): Power Line: 2 kV, Digital I1/0: 1 kV, Analog &
Noise L
immunit Communication 1/O: 1 kV
y Damped-Oscillatory Wave: Power Line: 1 kV, Digital I/O: 1 kV

RS (IEC 61131-2, IEC 61000-4-3): 26 MHz~1 GHz, 10 V/m

The diameter of the ground used should not be less than the diameters of the wires
Ground connected to the power terminals of the PLC used.

(If several PLCs are used simultaneously, please use single-point ground.)
Battery 3V CR2032 battery
Battery 3 years at a temperature of 25°C
lifespan
Operatin 0°C~50"C

PETating o elative humidity: 20% - 90% RH [0~40C 1 ,10%~55% RH [41~50C ]

temperature

Pollution degree 2 (No condensation)

1-8




Chapter 1 Introduction

Model TP70P TP70P TP70P TP70P TP70P
ltem -16TP1R -32TP1R -22XA1R -21EX1R -RMO
Storage -20°C~B0°C
temperature

Vibration/Sho |International standards IEC61131-2, IEC 68-2-6 (TEST Fc)/IEC61131-2 & IEC 68-2-27 (TEST

ck resistance |Ea)

Dimensions [175.8 x 108.6 x 59.2 mm (Width x Height x Depth)

Cooling Transfer of thermal energy via convection

1.6.2 Electrical Specifications for Digital Input Terminals

Model
Iltem

Electrical specifications for digital input terminals

24V DC (-15% ~ 20%) single common terminal

Input terminal

X0, X1 |X2~X7, X10~X17

Sinking current: Current flows into the terminal S/S.

I f ) .
nputform Sourcing current: Current flows from the terminal S/S.
Input voltage (+10%) 24V DC, 5 mA

Input impedance 4.7 kilohm

Maximum input 10 kHz 60 Hz
frequency

. Ooff»On |>16.5V DC
Action levle
Oon—-0Off [<8VDC

Response Off+On  |<20 us

. 10 ms
time On—Off |<50 us

1.6.3 Electrical Specifications for Digital Output Terminals

tem Model Electrical specifications for digital output terminals
Output type Relay
Voltage 250 VAC, <30V DC

Resistance |1.5 A/point (5 A/ICOM)

Current Inductance |(#1

Bulb 20 W DC/100 W AC

Response |Off=0n
time On—Off

Approximately 10 ms

Maximum output
frequency

50 Hz

#1: Life curves

3 0001 120VAC Resistive |
’ “s._ & _|30VDC Inductive(t=7ms)
i'ggg | 240VAC Inductive(cos $=0.4)
7 "S- 4], 120VAC Inductive(cos ¢ =0.4)
é 500 \{ )
X 300 -
S 200 -
g / \
2 e,
© 50 (t=40ms)
30
20 Contact
0.1 0.2 0.3 05 0.7 1 2 Current(A)
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1.6.4 Electrical Specifications for Analog I/0 Terminals

Electrical specifications for the analog I/0O terminals on TP70P-22XA1R

Model

Electrical specifications for the analog I/O terminals on TP70P-22XA1R

Item Voltage input Current input Voltage output Current output
Analog input range 10V +20 mA -- --
Analog output range - -- +10V 0~20 mA
Digital conversion £2000 +1000 +2000 0~4000
range
Resolution 12 bits 11 bits 12 bits 12 bits

(1 Isb=5 mV) (1 1sb=20 uA) (1 Isb=2.5 mV) 1 Isb=5 uA
Input impedance Above 200 kQ 250 Q -- --
Output impedance - -- 100 Q

Overall accuracy

If a signal reaches full scale at a temperature of 25°C (77°F), there will be an error in

the range of £0.5%

If a signal reaches full scale at a temperature in the range of 0~55C (32~131°F),
there will be an error in the range of +1%.

Response time

3 ms/channel

Isolation

No isolation

Absolute input range

+15V \

+32 mA

Digital data type

16-bit two’s complement

There are 11 significant bits.

Maximum output
current
(Allowable load)

(1 kQ~2 MQ)

10mA 0~500 Q

Protection

equipp

output

The voltage output terminals are

ed with short circuit protection.

(Please do not short-circuit the voltage

terminals for a long time, otherwise

they may be burned.) The current output
terminals can have open circuits.

Electrical specifications for the analog 1/0O terminals on TP70P-21EX1R

Model
Item

Electrical specifications for the analog I/O terminals on TP70P-21EX1R

Current input

Current output

Temperature measurement

Sensor type

2-wire/3-wire Pt100

Driving current -- -- 1.6 mA
Analog input range 0~20 mA - -20°C~160°C
Analog output range -- 0~20 mA --
Digital conversion 0~2000 0~2000 -200~1600
range

Resolution 11 bits (1 Isb=10 uA) 12 bits (1 Isb=10 uA) 12 bits (0.1C)

Input impedance

250 Q

Output impedance

100 Q

Overall accuracy

If a signal reaches full scale at a temperature of
25°C (77°F), there will be an error in the range of

+0.5%.

If a signal reaches full scale at a temperature in the
range of 0~55°C (32~131°F), there will be an error

in the range of +1%.

If a signal reaches full scale at a
temperature in the range of
0~55C (32~131°F), there will be
an error in the range of +1%.

Response time

3 ms/channel

300 ms x Quantity of channels

Isolation

No isolation

Absolute input range

0~32 mA

Digital data type

16-bit two’s complement

There are 11 significant bits.
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Item

Model

Electrical specifications for the analog I/O terminals on TP70P-21EX1R

Current input

Current output

Temperature measurement

Maximum output
current
(Allowable load)

0~500 Q

Protection

The current output
terminals can have

open circuits.

1.7 Installation

Please put (embed) TP70P into a control panel. Use the fasteners and the screws in the container in which
TP70P is packaged. Insert the fasteners into the slots on TP710P, and then tighten the screws. (The torque
applied to the screws should be 4.75 kg-cm. It can not exceed 4.75 kg-cm, otherwise the panel will be

destroyed. If the fasteners are not used correctly, Delta does not guarantee a degree of resistance to water.
Please see the figures below. The control panel should be watertight and dustproof, or meet corresponding

specifications (IP66/NEMA 4).

Please do not install TP70P in the following environments.

Wiring terminals
1.

TP70P.

22-16AWG

Environments in which there are dust, oily smoke, metal powder, and corrosive or flammable gas
® High-temperature and humid environments

Environments in which TP70P may be shocked and vibrated directly

i

o=
= %
V=
P
= &
= ¢
—_
—_
e
| =
| =
—
=

Please connect 22 to 16 AWG (1.5 mm) single-core or twin-core cables to the input/output terminals on

The torque applied to the screws on TP70P should be 1.90 kg-cm (1.65 in-lbs). Only copper leads which

can resist the heat above 60°C/75°C can be used.
Please connect 22 to 12 AWG single-core or twin-core cables to the power input connector on TP70P.

(Only copper leads which can resist the heat above 60°C/75°C can be used.) The torque applied to the

screws on the PLC connected to TP70P should be in the range of 5~8 kg-cm (4.3~6.91b-in).

Please do not wire the terminal ®. Input cables and output cables should not be put in the same cable tray.
When users tighten screws and wire terminals, they should prevent tiny metallic conductors from dropping

into TP70P. After the wiring of TP70P is complete, the users have to ensure that TP70P can radiate heat

normally.
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1.8 Wiring

1.8.1 Wiring a Power Input Connector

The power supplied to TP70P is DC power. When users use TP70P, they have to note the following points.

® Please connect wires to the terminals +24V and 0V. The power supplied to TP70P should be in the range
of 20.4 V DC to 28.8 V DC. If the voltage of the power supplied to TP70P is less than 20.4 V DC, TP70P
will stop running, and output devices will be off.

® [f a power cut is shorter than 10 milliseconds, TP70P will not stop running. If a short cut is long, or the
voltage of the power supplied to TP70P decreases, TP70P will stop running, and output devices will be off.
If power is restored after a power cut, TP70P will automatically resume running. (There are latching
auxiliary relays and retentive registers in TP70P. Users should use them carefully when they design a
program.)

® The power supplied to TP70P is DC power. A Delta power supply module (DVPPS02/DVPPS05) can be
used to supply power to TP70P. In order to protect DVPPS02/DVPPSO05, users need to have the protection
circuit shown below.

——0 | oT——o1o0 o oo .
<:> E i LiTG—J ~ S:>
5 || O
AC 6) E i s \
100-240v| | |
50/60Hz LN )
(8)[ PvPPs0z
2A
® « s T0— L
+——o o N TP70
ey
24v] ov
| 2av] ov | FE |

©

I

s

AC power supply: 100~240 V AC, 50/60 Hz

Circuit breaker

Emergency stop: An emergency stop button can be used to cut off power when an emergency occurs.
Power indicator

AC load

2 Afuse

Ground (Impedance: Less than 100 Q)

DC power supply: 24 V DC

CASHCHCHCHCHCHS)
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1.8.2 Wiring Input Terminals

The power supplied to input terminals are DC power. There are two types of current. They are sinking current
and sourcing current.
® Sinking current

I/1O
| ’7
I f Internal Lo
T E,! 3KT circuit 4~
s/s

® Sourcing current
/0

XOl —

InFerngI A
circuit

—
SIS ' L
[

1.8.3 Wiring Relay Output Terminals

ﬁlﬁ
{

Relay output

—J AC load
PR 1
YO
X)) ) 6 AC power
(6{0]
SR |
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1.8.4 Wiring Analog Input Channels

® TP70P-22XA1R

Voltage input

I AG
-10V~+10V CHO ?
e Vot . CHO
r VI10- e L]
Shielded cable*1 10+ 2500
FE
T 1 AG
Current input CH3 @
- ~ iM
20mA~+20mA 9 V3+ 0
r via 2500 CH3
D 1] - 1M [
I 13+ )
) -0 FE
Shielded cable*1 .
|
I
*4 |
|
L
Connected to ona ~
power supply module @ ——» +15V
I ov DC/DC
*5 p—
) Y converter 1 AG -
y System groun DC24V >
Ground
(Impedance: Less than 100Q))
® TP70P-21EX1R
Currentinput Ly AG
-20mA~+20mA 2501 1M @
CHO— "1 Q — CHO
T—t:l—l 1M [
10-
FE
Shielded cable*1 ,
|
|
*4 |
|
8
Connected to ona N
power supply module ™ @ 415V
.5 L oV DC/DC
T [oav converter 1AG n
y System ground D24V >

Ground
(Impedance: Less than 100())

*1: Please isolate analog input cables from other power cables.

*2: If current is connected, the connection between V3+ and I3+ need to be a short circuit.
*3: If ripple voltage results in interference with the wiring, please connect a 0.1~0.47 yF and 25 V capacitor.
*4: If there is much noise, please connect the terminal FE to the ground terminal.
*5: Please connect the ground terminal on a power supply module and the analog input terminal FE to the
system ground, and then ground the system ground or connect the system ground to a distribution box.
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1.8.5 Wiring Analog Output Channels
® TP70P-22XA1R
Voltage output
-10V~+10V
] -—=- CH4
——— vo4 < |+ cHa
| 104
AC motor drive, recorder,  Shielded cable*1 AG 1A
proportioning valve... — 1 FE
Current output
O0mA~20mA cHS ]
VO5 CH5
- - ~
105
AG
| o = Lac
AC motor drive, recorder, . . 7
proportioning valve... Shielded cable*1 ‘/
\
*3 |
|
Connected to@ ona AN O
power supply module ——» +15V
* - ov DC/DC
! T | 2av converter | = AG
*SwmmgmwﬂDCMV > 15V
Ground
(Impedance: Less than 100Q))
® TP70P-21EX1R
Current output
OmA~20mA CH2 I
102 ] CH2
AG
o LAG
AC motor drive, recorder, Shielded cable*1 P FE
proportioning valve... }
*3 |
|
ConneMedt0<:> ona N
power supply module @ I 415V
x ES ov DC/DC
4 T | 2av converter LAG
-15V
VSwmmgmmecmv »-15
Ground
(Impedance: Less than 1000Q))

*1: Please isolate analog output cables from other power cables.
*2: If the ripple voltage of the input terminal of the load connected is large, and results in interference with the

wiring, please connect a 0.1~0.47 yF and 25 V capacitor.

*3: If there is much noise, please connect the terminal FE to the ground terminal.

*4: Please connect the ground terminal on a power supply module and the analog output terminal FE to the
system ground, and then ground the system ground or connect the system ground to a distribution box.
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1.8.6 Wiring Temperature Measurement Input Terminals

® TP70P-21EX1R

0~300Q
Ni100/Pt100

ey

Shielded cable*1

_______ 6 >1.66mA(Ni100,Pi100,
/\ resistor)
l L3+
L3- T—D—l—

il

——————— 1
i 1l &
H *
0~3000Q Shielded cable*1 1.66mA (Ni100,Pt100,
NIOUIPU00 - - - - - S e

L4+
L4- QD—L

é X - - - —_—C 7 14- =
[ —— | T | FE AG
Three-wire //
I
I
*2|
I
Connected to ona S
power supply module @ Rapunl —» +15V
S L ov [—= ? DC/DC
T [ oav converter LAG
v System ground DC24V »-15v
Ground

(Impedance: Less than 100Q2)

*1: The cables connected to the input terminals should be cables or shielded twisted pair cables which can be
connected to temperature sensors, and should be kept separate from other power cables and cables which
may generate noise.

*2: If there is much noise, please connect the terminal FE to the ground terminal.

*3: Please connect FE on a power supply module and the temperature measurement input terminal FE to the
system ground, and then ground the system ground or connect the system ground to a distribution box.

*4: Please do not wire the terminal e.

1.9 Definitions of the Pins in Communication Ports

® TP70P-16TP1R, TP70P-21EX1R, TP70P-22XA1R, TP70P-32TP1R

Pin RS-485 (COM2) RS-485 (COM3)
5 GND GND

6 D+ N/C

7 D- N/C

8 N/C D+

9 N/C D-
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® TP70P-RMO

Pin RS-232 (COM2) RS-485 (COM3)
1 N/C N/C

2 RX N/C

3 X N/C

4 N/C N/C

5 GND GND

6 N/C D+

7 N/C D-

8 N/C N/C

9 N/C N/C

1.10 Controllers Supporting TP70P

Controllers supporting TP70P
Delta servers, Delta AC motor drives, Delta temperature controllers, and Delta PLCs

Wiring:
® Delta server
TP70P Controller Controller
COM3 (RS-485) Male CN3 connector (RS-485) Pins in a male CN3 connector
— (3)485+
RS-485+ (8) (5)485+
RS-485- (9) (4)485-
—  (6)485-
GND  (5) GND(1)

® Delta AC motor drive

TP70P Controller Controller
COM3 (RS-485) RJ11 connector (RS-485) Pins in an RJ11 connector
RS-485+ (8) SG+(4)
RS-485- (9) SG-(3) [M_ME’
1~-6
GND (5) GND(1)

® Deltatemperature controller

TP70P Controller
COM3 (RS-485) RS-485
RS-485+ (8) D+(10)
RS-485- (9) D-(9)
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® DeltaPLC
TP70P Controller
COMS3 (RS-485) RS-485
RS-485+ (8) D+
RS-485- (9) D-
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2.1 Preparations
2.1.1 Hardware

The hardware required is list below.

1.

TP70P-16TP1R 2. Power supply module DVPPS02 | 3. VFD-M series AC motor drive

2.1.2 Software

The software required is listed below.
® WPLSoft version 2.36 or above
® TPEditor version 1.9 or above

2.1.3 Tools and Materials

The tools and the materials which are required are list below.

® One personal computer (The software mentioned above has been installed.)

® One 100~240 V AC and 50/60 Hz power supply

® One colil of wire

® One screwdriver

® One USB cable (Pleae refer to section 3.1 for more information about installing a USB driver.)
2.2 Wiring

After users install a text panel, they can wire the text panel. In order to ensure that the users can write
programs smoothly, the users need to at least connect power cables. Please connect power cables to a text
panel when the text panel is disconnected. The structure required is like the one shown below.

220 VAC

RS485+

RS485-
FE = Co
24V Y0

ov Y1

iy nera
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2.2.1 Wiring Diagram for a Delta VFD-M Series AC Motor Drive

The specifications for the main

Brake resistor (optional)

circuit terminalis M3.0.
NEB B2 AC motor
R m : QR(L1) u(T1)
i Qs vrag
(L3) w(T3) Q8
JRB Third ground
:Recommended

.circuit used when
"the power supply is
_turned OFF by afaulty output

Factory default [1iaiion

Stoppingfor-wéra""""'"“" B

Stopping backwa:}d ©
rotation

Resetting

Multi-speed
L command 1
Multi-speed
L command 2
Multi-speed
| command

Common signal

Master frequency setting
Factory default: VR on the
digital keypad

Analog voltage

0~10VDC 2
VR:3k~5k  |VR|<

Analog current
4~20mA

@ Main circuit terminal
G Control circuit terminal

" Shielded lead

230 series: The impedance is less than 100 Q.
460 series: The impedance is lessthan 10 Q.

120VAC/250VAC, 5A
Q 24vDC, lessthan 2.5A

RC A Factory default: Indicating a malfunction

MOl Multi-function photocoupler output contact

(!{0’ 48VDC 50mA

Factory default: Indicating operation

— VR(1k)

For adjustment

Analog output

@ Factory default: Output frequency
E

RJ-11

1:15Vv
RS-485 2: GND
serial g1 | oSG~
communication 4:SG+
5:NC
6: For communication

«Ifitisa single phase, please selectany twoinput power terminalsin the main circuit power.
*Three-phase power can be inputto a single phase model.

¥ Please refer to VFD-M User Manual for more information.

2.2.2 Wiring Diagram for External Terminals

TP70P series text panel
External 1/0O connector

VFD-M series AC motor drive

Co GND
YO MO
Y1 M1

2.2.3 Wiring Diagram for Communication

TP70P Controller Controller
COM3 (RS-485) RJ11 connector (RS-485) Pins in an RJ11 connector
RS-485+ (8) SG+(4)
RS-485- (9) SG-(3)
1~6
GND (5) GND(1)
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2.2.4 Setting Parameteres in a Delta VFD-M Series AC Motor Drive

Parameter Setting Description
P00 03 A master frequency is determined by an RS-485 port.
Operation is controlled by external terminals. STOP on a keypad is
PO1 01 .
effective.
P03 60 Maximum operating frequency (50.00~400.0 Hz)
P08 1.50 Minimum output frequency (0.10~20.00 Hz)
P88 01 The communication address of the VFD-M series AC motor drive is 1.
P89 01 Baud rate: 9600 bps
MODBUS ASCII mode
P92 o1 Data format: <7, E, 1>

¥ If an AC motor dirve can not operate normally due to the fact that parameters are not set correctly,
users can set P76 to 10 (restore all parameters to the default value 60 Hz), and then set other
parameters according to the table above.

2.3 Example

After users install, wire and power up hardware, they can prepare to write programs. In order to make the users
have a specific target and a specific direction before they begin to write programs, the manual provides a
common example for the users. The complete procedure which starts with the creation of a new project and
ends with the downloading of the project to a PLC is described step by step.

® Structure of a system

Start (YO0)

4

Stop (Y1) Tl

Rotational speed
command (COM3)

Current rotational
speed (COM3) a

Alarm(COM3)

<

® Control
The communication between a PLC and a Delta VFD-M series AC motor drive is described here. Y
devices on TP70P are used to control the forward/backward rotation of the AC motor drive. RS-485
communication (COM3) is used to read/set the frequency of signals output by the VFD-M series AC motor
drive. If the AC motor drive breaks down, an alarm signal in the AC motor dirve will be sent to TP70P.

Actions:

1. If the AC motor drive rotates forwards, its forward rotation indicator will be on, and the input which makes
the the AC motor drive rotate barckwards will be ineffective.

2. If the AC motor drive rotates backwards, its backward rotation indicator will be on, and the input which

makes the the AC motor drive rotate forwards will be ineffective.

If stop control is input, the operation of the AC motor drive will stop, and its stop indicator will be on.

4. The users can input a frequency range. The frequency range that the users set should be between the
maximum operaring frequency of the AC motor drive and the minimum operaring frequency of the AC
motor drive.

5. If the AC motor drive sends an error code, the operation of the AC motor drive will stop.

w

I/O devices in the PLC:

1. Forward rotation control (MO)
2. Backward rotation control (M1)
3. Stop control (M2)

4. Forward rotation switch (YO)
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5. Backward rotation swithc (Y1)
6. Stop indicator (M3)

Objects displayed on TP70P:
Forward rotation control
Backward rotation control
Stop control

Rotational speed input
Forward rotation indicator
Backward rotation indicator
Stop indicator

Current rotational speed
Warning message

© NG A LN R

©

2.4 Writing a Program for a Text Panel

The writing of a program for a text panel is described in this section. Please refer to TPEditor User Manual for

more infomraiton about the functions of TPEditor.

Step 1: Start TPEditor. (Start->Programs->Delta Industrial Automation>PLC->TPEditor x.xx>TPEditor

X.XX)

Welcom screen

TPEditor

Main screen
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Step 2: After on the standard toolbar is cliked, a new project will be added. In the New Project window,

select DELTA VFD Inverter in the HMI<=>PLC section, select TP70P in the TP Type drop-down list box, and
type “TP70-VFD CTRL" in the File Name box.

]
Newproject

—HMI <=>PLC
Set Device Type

IDELTA VED Inverter

TP Type

| TPT0P

File Wame
ITPTO-\-TD CTRL

Cance |

After OK in the New Project window is clicked, a project environment will be displayed.

{ File Edit View Comple Object LocalPage Setting Global Setting Commurication Tool Windaw Help
FEg9Os AR PR IR A Ak (T an-0Tam 0]

[Tl A AlA A Aldsse ; B
\NOOro@M|-—-=- |||_‘ANIIE®ﬁ%EIO"'E!au§-@“_"‘IFa ,
= Bl
Qo E=SE=0N N R
i}

Boot Page

9.Y:18 |Device Type: DELTA VED Inverter TP Type: TETOP I

The interface of TPEditor is described below. Please refer to TPEditor User Manual for more information.

© Menu bar, standard toolbar, and object arrangement toolbar: The main functions of TPEditor are included.
The functions which are used more frequently are on the standard toolbar, and the functions which are used
less frequently are on the menu bar.

@ Geometric object toolbar and object toolbar: They provide buttons used for drawing figures and creating
buttons. There are some other objects on the Object menu.

© Page management area: Users can view/add/delete pages.

@ Working area: Users can edit pages in this area.

@ Status bar: The information about the current project and communication is displayed here.
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2.4.1 Planning Objects

After users make sure of system requirements, they can plan messages which need to be displayed. The
objects and the pages which need to be planned for the example in this chapter are described below.
Planning objects

Forward rotation control->A button is used. After users press the button, the AC motor drive connected will
rotate forwards.

Backward rotation control->A button is used. After users press the button, the AC motor drive connected
will rotate backwards.

Forward rotation indicator->A multi-state image is used. If the AC motor drive connected rotates forwards,
a green indicator will be on, and a message saying that the AC motor drive rotates forwards will appear.
Backward rotation indicator-> A multi-state image is used. If the AC motor drive connected rotates
backwards, a yellow indicator will be on, and a message saying that the AC motor drive rotates backwards
will appear.

Stop indicator->A multi-state image is used. If the AC motor drive connected stops running, a red indicator
will be on, and a message saying that the AC motor drive stops running will appear.

Current rotational speed->A numeric display is used. The current rotational speed of the AC motor drive
connected can be read by means of RS-485 communication.

Error message—~>A message display is used. The state of the AC motor drive connected can be monitored
by means of RS-485communication. If an error code in the AC motor drive connected is read, the error
message corresponding to the error code will be displayed on the text panel used.

Rotational speed input>A numeric input is used. A frequency can be written to the AC motor drive
connected by means of RS-485 communication. If a minimum value and a maximum value are typed in the
Limit Setting section, users can be prevented from setting a frequency which is not in the range of the
minimum operating frequency of the AC motor drive connected to the maximum operating frequency of the
AC motor drive connected.

Planning pages

Plan a boot page on which the connection between TP70P and a VFD-M series AC motor drive is
displayed.

The state of the AC motor drive used is displayed on page 0, that is, the current rotational speed of the AC
motor drive, a warning message, forward rotation control, backward rotation control, and stop control are
displayed on page 0.

2.4.2 Managing Pages

Adding a page
Users have to add to two pages first. After the users right-click TP Page in the page management area, and

click Add on the context menu which appears, a page will be added.

i | |

- TF Page - TP Page

0
1:
Boot Page

m
Boot F"!be
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Editing the title of a page
The users have to give names to the two pages. After the users right-click a page number in the page
management area, and click Edit on the context menu which appears, they can type a page title.

X
= Tpgga_\a)

T add
Boot |
In=ert

Delete A

Open All @
I
\ /4
Page Title E
|Status| CK | ‘

\ 2

Y |

-1 TP Page
(:5tatus
1:
Boot Page

2.4.3 Creating Objects

After users click an object on the object toolbar, they can click where they want to begin the selection of an area

in the working area, hold down the left mouse button, and drag the cross over the area that they want to select.

After the users double-click the object in the working area, the window used for setting the object will be

opened.

The objects on the object toolbar are described below. Please refer to TPEditor User Manual for more

information.

® Static Bitmap ( ): The files that TP70P supports are .gif files. The resolution of TP70P is 480x800
pixels. If the size of an image exceeds the resolution, the part which is left will not be displayed.

® Static Text ( A |): Text is displayed.

® Numeric/ASCII Display ( I |): The value in a related device is read, and displayed on the screen of
TP70P.

® Bar Graph ( ; ): The value in a related device is read, and represented by a bar according to the target
value, the maximum value, and the minimum value which are set.

® Circle Meter (@ ): The value in a related device can be represented by the number to which the pointer

on the dial of a meter points. The upper limit set can be differentiated from the lower limit set by means of
the region colors set.

® Messge Display ( §2)): The state of a related device or the value in a related device can be represented
by a message displayed on the screen of TP70P.

® Button ( % ):After users press a button, the state of the device related to the button will be changed, or a
function can be set, e.g. the page selected will be displayed or passwords can be set.

® RTC Display (E ): The time on the real-time clock in TP70P is displayed on the screen of TP70P, or the
time in related devices will be read and dispalyed on the screen of TP70P.
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Mlulti-State Bitmap/Lable ( °|): The function of a multi-state image is the same as that of a dynaic

image. The difference between a multi-state image and a dynamic image is that text can be inserted in a
multi-state image.

Numeric Input (g): A numeric input displayed on the screen of TP70P is used to write a value to a
related device.

X-Y Curve (E): The values in related devices can be represented by an X-Y curve displayed on the
screen of TP70P.

Alarm (E): An alarm and a system alarm are used together. If a condition set is met, an alarm will
appear.

Slider (ﬂ): Users can write a value to a related device by move the indicator on a slider displayed on
TP70P.

The users have to plan pages and add object. They have to add an image representing the connection
between TP70P and an AC motor drive to the boot page. They need to click on the object toolbar, click

where they want to begin the selection of an area in the working area, hold down the left mouse button, and
drag the cross over the area that they want to select. After the users double-click the object in the working area,
an Open window will appear. After the users select a .gif file, an image will appear in the working area.

& Boot Page .Q'D ﬁ

220 VAC

RS485+
RS485-

co

YO
Y1

The state of the AC motor drive used is displayed on page 0, that is, the current rotational speed of the AC
motor drive, a warning message, forward rotation control, backward rotation control, and stop control are
displayed on page 0.
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If the users want to add an object to a page, they have to click an object type on the object toolbar, click where
they want to begin the selection of an area in the working area, hold down the left mouse button, and drag the
cross over the area that they want to select.

J File Edit ¥iew Compile Object Local Page Sstting Global Setting Communication Tool ¥indow Help
DemacesyDnPRluodad dap|/"ANOEOSRFAOLMA O
]State 0 ~ Font Size v Text Input |T‘
|8 gm--n Wi m ]| T[a]h A AT A A A
INOOCO®m | — ———
c10- | |
=0 L.HEE = TP Page
0
Boot Page
O O
O
Ex 430, V. 445 \ | [Device Type. DELTA PLC TP Type: TFT0P

After the users add an object, they have to set the parameters related to be object. After users double-click a
button in the working area, the Button Setting window will appear. In the example in this chapter, YO in TP70P
is used to control the forward rotation of an AC motor drive. If a button is pressed, MO will be ON. If MO is ON,
YO will be ON. If the button is pressed again, MO will be OFF. Consequently, the button type selected in the
Button Type drop-down list box is Push On/Off, and the Internal PLC Setting option button and MO in the
Refer Device window are selected.

s s . -
F— Propety | Display |
Button Type  |Push On/OFf -
| - -
Write-in Mo D ' R
Inferlock Settin erieies
™ Read & FLC ¥ Device Name |\ =
M EEEEEEEEE
TotalStates P = e o - S
Current Stat - [ i 0
< lo— Value Type [Uasenea <] | | Enabte —  Intemal PLC Setting Tl
Value Length [isBs -] : 0] 1]2]3]4]5s
& Before Witing || & Reset (" Extemal PLC Setting o 1]2]3]¢f 5] [ ok N
Uiicnd o 0ty ||| s Connect Com m ﬂﬂﬂﬂﬂl‘ Clear I
mcadiess [ || B E[E] ] |
5 Close
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After the users click the Property tab in the window used to set the parameters of an object, they can set the
appearance of the object. After the users click the Property tab in the Button Setting window, they can select
a value in the a Border Width box, select colors in the Button Event Color Setting section, and type text or
select an image in the States section. The text displayed on a button varies with the current state of the button.
In the example in this chapter, “FORWARD” need to be displayed on the forward rotation control button created
if the forward roation control button is not pressed yet, and “Running...” need to be displayed on the rotation
control button created if the forward roation control button is pressed. Consequently, the users have to type
“FORWARD” in the Button Text when 0 in the Current State drop-down list box is selected, and they have to
type “Running” in the Button Text when 1 in the Current State drop-down list box is selected. After the users
click OK in the Button Setting window, the setting of the parameters and the appearance of the button created
will be complete.

Button Setting —r—- ——
Peview | Propeny Disglay |
] Test Aligrment
| | 7 Ensble DSt
— Midd@e v Aoddle v
RW, Border Width I Z =
FO ARD = Font Setting Fit
| |~ Dutton Event Coloe Setang Fant Colar - |
il = By [tem tp -
- ) E
: | | | Background Cotor LBl oo
Cuvest Stste [0 3
: J Midde | Moddle )
Sastes
Buston Text
[Forwarn [
Pictare
GfRead | [ Gl Clear
e
—
Button Setng -_—
Freview Fuopety Dispiay
i Text Algnment
¥ Enabile iD Stvie o §
Middle  v| Middle =)
. Bloeder Width 2 = =
Running... Tt -
|~ Button Event Color Serting Foat Color - I
| menmate  [BumemUp il
—
2 = | Backgrouna Cotor == [ —
Cuent State [ ~ |
Bl [veame =] [Moame =]
States
Bution Text
rr——
Pactuse
Gif Read G Cles |
o[y | [ Canca
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If the users want to make a copy of an object in the working area, they have to click the object, right-click the
object, click Copy on the context menu which appears, right-click the object, and click Paste on the context
menu which appears. If the users want to make several copies of an object in the working area, they have to
click the object, right-click the object, click Multi-Copy... on the context menu which appears, select
checkboxes, values or an option button in the Multi-Copy window, and click OK.

Singe copy:
e
Qo =)
o o i‘ I
o FORWARD o FORWARD = &
— FOWRD
=/
Delete Del
Cut CerleX
Copy culsC )]
Pasts v
Muhi-Copy...
B U
Mave Down
Mo to Top
Mave to Bottom
Page Jump Condiian Setting
Wirite Fage Mo Settng —
Page Colar Setting
Multiple copies:
F B
- Multi-Copy ——
=hE .
Copies
o o i ¥ Set Copies Honzontally I[ ﬂ
o FORWA T T v Set Copies Vertically |3 =
Redo Crl+Al+Z
Interval
Select All
Copy Page Distance Point Horizontally IE %I
Paste Page =]
el Del Distance Point Vertically |2 =
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V ¥ Shift Address
Multi-Copy... &
Move Up i
Move Down @ Orient Horizontally
Move to Top
Move to Bottom  Orient Vertically
Page Jump Condition Setting
Wirite Page No. Setting
Page Color Setting ‘
{=F8 ==

[m) m]

o FORWARD

FORWARD

FORWARD
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The users can complete the page shown below in the way described above.

=0: E]_‘Eg
Status ForwaRD | | ForwarD | | FORWARD
FOWARD
. Freq.
y Setting i
REVERSE Current
Freq. 0
LR Ermsc |o
Setting the parameters of objects:
. . Rel i
Object Button/Objec e.atec_i device . .
Iltem description t tvpe Communication Device Other settings
P yp method address
1 | Forward Push On/Off | Internal PLC MO -
rotation control
Backward
2 . Push On/Off Internal PLC M1 -
roation control
3 Stop control Momentary Internal PLC M2 -
Forward
. Multi-State Background color (1/0):
4 } | | PL Y .
.rotgtlon Bitmap/Lable nternal PLC 0 Green/White
indicator
Backward
. Multi-State Background color (1/0):
: | | PL Y1 )
5 .rotgtlon Bitmap/Lable nternal PLC Yellow/White
indicator
__— Multi-State Background color (1/0):
| | PL M .
6 Stop indicator Bitmap/Lable nternal PLC 3 Red/White
In the Value Setting section:
Integer Number: 3
7 Rotational Numeric COM3, station $2001 Decimal Number: 2
speed input Input address 1 In the Limit Setting section:
Max Value: 600
Min Value: 15
Current . .
8 rotational Numerlc/ASC COMS, station $2102 )
Il Dispaly address 1
speed
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Related device
Communication | Device Other settings
method address

Object Button/Objec
description t type

Item

Total States: 21

Display Sequence: From Min
to Max

Current State (Device
Value>=Range Value): Please
refer to the table below.

0 No error occurs.
Overcurrent
Overvoltage
Overheating
The drive is
overloaded.

The motor is
overloaded.

External fault

CPU failure

CPU failure or analog
circuit failure

Hardware protection
Message COMB3, station $2100 failure

Diaplay address 1 There is overcurrent
10 | during the
acceleration.

There is overcurrent
11 | during the
deceleration.

There is overcurrent
12 | during the steady
operation.

13 | Ground fault

14 | Low voltage

15 | Reserved

16 | CPU failure

17 | Base block

B WIN|P

w0 ([N O

9 Error message

18 | Overload
Automatic

19 | acceleration/decelerati
on failure

The software

20 L
protection is enabled.
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2.4.4 Basic Configuration

After users click Basic Configuration on the Tool menu, they can click PC <=> TP Communication Setting,
TP <=> PLC Protocol, or TP Other Setting in the Basic Configuration window.

PC <=> TP Communication Setting

Before users download the program in TPEditor to a text panel, or upload the program in a text panel to their
personal computer, they have to click PC <=> TP Communication Setting in the Basic Configuration
window. The users have to use a USB cable to connect the text panel to the personal computer. The
communication ports on the personal computer are displayed in TPEditor. After the users select the
communication port which is connected to the text panel, they can download the program in TPEditor to the text
panel, or upload the program in the text panel to the personal computer.

" M = L
Basic Configuration | (1
Bk Pa
f7 PO <=> TP Commurdcation Ser | PC Comamncstion Sething (PC <=> TF)
TP <=3 PLC Protocol TP Station Address I Coererumicatiore: Port (COM1)
5] TP Other Setimg Coetermmications Poct (COMZ)
PG COM Port COM3 TPOMG-EL-CLI UISB Port (COM3)
Baud Rats =] =
Propaty

£ | *

ok | Concel

TP <=> PLC Protocol

After users click TP <=> PLC Protocol in the Basic Configuration window, they can set a communication
protocol between a text panel and an external device. The text panel can be connected to the external device
only if the communication protocol of the text panel and the communication of the external device are the same.
In the example in this chapter, the communication protocol between the VFD-M series AC motor drive used and

TP70P is “9600, 7, E, 1".

Basic Configuration
[ PC <o TP Commumication Set | Protocel Setting(TP <=> FLC)
| Fg| TP <= PLC Protocol] Object Communication Setting
1] TP Other Settin
er Setting ¥ Defautt COM Port I
Set TP Port
@ Tntemal ComPort
L 5
 Extemal ComPort
Apply
coM3
RS485
Baud Rate 9600 ~
Data Length |
Parity Even a
Stop Bit [
< m ¢
Cancel |
I 4
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TP Other Setting

After users click TP Other Setting in the Basic Configuration window, they can select a station address, set
the brightness of the backlight that illuminates the screen of TP70P, enable the buzzer of TP70P, set a
password, select a boot page, etc. In the example in this chapter, a user-defined boot page is designed, and
therefore the User Define option button in the Start-Up Menu Display section is selected.

s 00000 . )

77 PC<=>TP Communication Set | Menu Settin,

E7 TP <=>PLC Protocal Set Default TP Address 1 3:
EE] TP Other Setting
Backlight Brightness |, [ { , , , |
0 10
Backlight Time o j Minutes

 Function Settin;
[~ Enable Buzzer Setting

[# Download PC Time

Upload/Download Protect Password Setting
{ [~ Enable

~Start-Up Menu Displa:

TP Defautt  Dser Define

Start-Up Menu Delay Time 3 = seconds
oKk | Cancel

=

2.4.5 Compile and Downloading a Program

After users write a program, and adjust related settings, they can download the program to a text panel. The

standard toolbar, the program will be compiled. If the program is compiled successfully, the percentage of
memory used will be shown.
B FS AL I Delta TR ibEur
Bl Ede Yew Comple Chiect LocePage Settng Gobol Setting Copmurscation ool Mendesw Help
DB os e PLuDaae a4k R ANARESLTOLMAEELEA
NOEEORLT ==

= —
- &) = :
1}
Bloct Page
Status Forwano | | REVERSE STOP
FOWARD
Freq.
Setting I
REVERSE . — 2. Lol
CUHEI'If: Compdes paceesshil Propety ]
Frgq' Hemey Bused 1% 1
=1
STOP ermMsc [o
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Chapter 2 Writing Programs

After the program is compiled, the users can download the program. After the users click Write to TP on the
Communication menu, or | [Eq on the standard toolbar, the Download Setting window will appear.

- i

|w| Write Boot Page to TP

|| Write Page to TP

After the users make sure of the pages which need to be downloaded, and click Download in the Download
Setting window, the Confirm window will appear.

Confirm @

\ ? ,} fre wou sure ko transfer ko TR?

Yes Mo

After the transmission of the program is complete, a message saying the the downloading of the program is
complete will appear.

= S itin] Deba TIT divtay e
Brdow ek
EsEGgo2s  maPleyladacapANENss oA s+uE
SEHONGEC -
—r - “al |
= Suciee | = TPPage
1
Bosl Page
Status ForwarD | | reverse £T00
- ~alx|
Prigeety [
STOP Err MSG [n
et 1058 | Diewics Type: DELTA PLC TP Typs: THFRIP
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2.5 Writing a Program for a PLC

TP70P can be used to integrate control, and execute and display functions. The conditions which control
actions can be created in a PLC program. The writing of a program for the PLC used in the example in this
chapter is described below. The Delta software which supports TP70P is WPLSoft and ISPSoft. Please refer to
WPLSoft User Manual and ISPSoft User Manual for more information about the usage of WPLSof and ISPSoft.
In the example in this chapter, WPLSoft version 2.36 is used to write a program for the PLC used.

Step 1: Start WPLSoft. (Start>Programs->Delta Industrial Automation>PLC>WPLSoft 2.36>WPLSoft

2.36)

Welcom screen

DVP Programmable Logic Controllers

Main screen
5] WeL Edieor
E* Yiew  Gommmnicition | Qgtisas e
aem. & 2nkas 5T
0@ | 9
31x
Comemumeation 1
v RS20
& Ttheme
1 DvFENDL
4 DS
1 oo
4 nc
4 overew
& Durcilink
-4 USB
& Ethemet

Overwrite
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Step 2: After is cliked, a new project will be added. In the Select a PLC Model window, type “TP70-VFD
CTRL" in the Program Title box, select TP70P/TP70G in the Select drop-down list box, and type “TP70

example” in the File Name box.

-
Celect a PLC Model

-

Program Title
TP70-VFD CTEL

E

8 E'I.'t‘i.ﬂ%

Select | TP70P/TP70G
Communication Setting

RS232 (COMY)

File Name

|I'P?'I} examplel

O

Cancel

Step 3: After Setting in the Communication Setting section is clicked, the Communication Setting window
will appear. Select RS232 in the Type drop-down list box, and select the communication port which is
connected to TP70P. The communication protocol set in the Communication Setting window need to be the
communication protocol of TP70P. The default communication protocol set in the Communication Setting
window is “9600, 7, E, 1”. Select 1 in the Station Address box. Click OK after the adjustment of settings in the
Communication Setting window is complete.

Communication Setting |
Connection Sstap 'I
Type {Rsx2 - =

=1 -
Comamrecitions Port (COM1)
CoorarmmaCtions Port (COME)

Communication Seting

GO0 Pont COMI | TPOsG-BL-CLI UISE Port (COMT)

Dl'lll.cng‘lh T = r RTU (2 bats)

Parily |Bvm -

Sagpﬂm; Il ok Ao-detact

Baud Rate [e0 =

Stabion Addmss |1 Z] __Defuilt

Exbwemit Seiting

3 I =

Port o]

Basd Rate Decided by

& PLC Satiing

WL Setting

Setup Respondmg Time

Times of Aulo-miny B —_|
e |

Tims [zdesval of Auio-metry (see) g i |

Of Cacel
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After OK in the Communication Setting window is clicked, a project environment will be displayed (the
program title set will appear in the upper left corner of the Delta WPLSoft window).

& TPT0 example[TP70-VFD CTRL] - Delta WPLSoft JoEd
DEEa ¥ 0 T @R |9
| File Edit Compilr Comments Seach View Commmicetin | Options Wiz Windew Help
T mEBREewERERS E O0HH Y & 2@ 2
. Relay Type I"l?'{ HEMBEEYEATR FhdbdmblODRaIESOoME [ = fm
217 : -
T Conmmaostion Setting ‘ELadder Diagram Mode E]@E
v RE2 ~
= EP Ethemet
4l DVPENDI-SL
1 1FDo30
4 1FDos07
g e =
i DVEFENDL X
= T Dirsctlink p
= UEB
EP Ethernet
[V
< | Im | [ )]
oooonza NOP
oooo21 NCOP
Qooo22 NOP
000023 NOP =
u|| | [2]

<

2.5.1 Planning a Program

In order to meet the requirements of the system used in the example in this chapter, the following conditions

need to be planned.

Planning devices

MO->Forward rotation control
M1->Backward rotation control
M2->Stop control

M3->Stop flag

YO->Forward rotation output
Y1->Backward rotation output
Planning actions

If MO is ON, YO will be ON.

If M1 is ON, Y1 will be ON.

If M2 is ON, YO and Y1 will be OFF.
If YO is ON, M1 will be ineffective.
If Y1 is ON, MO will be ineffective.

If YO and Y1 are OFF, the AC motor drive used will stop running, and M3 will be ON.
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2.5.2 Control Program

The control program shown below is created according to the conditions planned in section 2.5.1. Please refer
to WPLSoft User Manual for more information about the usage of WPLSoft.

M0

— |

FORWARD

M1

/

FR_OUTPUT

[ O I
F_OUTRUT

— |

/1

REVERSE F_OUTPUT
M2
I RST
STOP
RST
RST

(B B
R_OUTRUT

k0
FORWARD

M1
REVERSE

M2
STOP

—/1

F_OUTRUT

/

FR_OUTPUT

[ M3 )
STOP S
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2.5.3 Compiling and Downloading a Program

After users write the program shown in section 2.5.2, they can download the program to TP70P. The users

have to compile the program first. After the users click Ladder => Instruction on the Compiler menu, or

on the standard editing toolbar, the program will be compiled. The result of the comipiling of the program is
shown in the message area in WPLSoft.

;:EEijEdﬂCmgbrCummtsSeamh“eanmmmﬁm|QphmszﬂWmduwHe]p =]
BERco(EERESD L OE 0oa8 ¢ & EnOQee TiF2
DS EE| | g% ‘ReyType 4k QT B M ERSE AT h T
——— 20 M0 =]
E---‘Cj’i Communication £ I I/I

i RS2

E @E et FORWARD  |R_OUTRUT

1

— | /1

REWERSE F_QUTRUT

éjwm

- USB
& Ethemet 6 W2
|
— |
STOP
] v |4 | 3
Overwrite Row:0 2079208ps | |

Compiling is complata!

<

m

After the program is compiled, the users can download the program. After the users click | , the Transfer

Setup window will appear. The users can select checkboxes in the Transfer Setup window. Owing to the fact
that there are comments on the devices in the program, the Device Comment checkbox in the Transfer Setup

window is selected.
-

Communication MMode

IPC=:>PLC

[ Program

v Device Comment

[T Initialize Desvice Comiment

[~ Synchronize Project and PLC Password

[~ Retentive Range

[~ Default Value

[ RIC

[T Backup to Flash (EH2/EHZL/3V)
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After the users select the Device Comment checkbox, the System Block window will appear. The users can
select devices and set device ranges.

System Block l ==
e S—
Retentive Range | Default Value [ Device Comment Configuration
[ I[Device] Min || Max ][ Stan | End |
X |o 377 0 37

Memory Remain: 7843 Steps

I

After the users click OK in the Transfer Setup window, the program will be downloaded to TP70P.

2.6 Monitoring and Debugging a Program

2.6.1 Monitoring a Program

When a program is executed by a system, users can understand the current logic state of the system by
monitoring the program, or test the system by chaning the values in devices.

® Minotring a program

Users have to open the program which has been compiled in section 2.5.3.

After the users click

7

, the program will be monitored. The program is composed of a logic program,

and the information related to devices. (The states of Boolean devices are indicated by green backgrounds
or white backgrounds, and the information about other devices is indicated by values or text.)

F_OUTPUT  R_OUTRUT

M0 1
— | {# (v o)
FORMWARD  R_OUTPUT F_OUTPUT
M1 Y0
| il
“‘4 I |/ﬂ Loy
REVERSE  F_OUTPUT R_OUTPUT
M2
___+ I RST ]
STOP FORWARD
RST 1
REVERSE
RST M2
STOP
0 1
| il
“‘%x/| u/| LMz
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If the users want to chage the state of a device, they can right-click the device, and click an item on the
context menu which appears. In the figure below, MO is set to ON.

MO 1
| 1]
[ Iffl [ kgl ]
FORWSRD  [R_OUTFUT F_OUTPUT
Set On
M1 Set Off
4| li Change Present Value Cov
REVERSE ASCII Input R_OUTFUT
Forced Devices List
M2 Rising-edge Trigger
—| I— Falling-edge Trigger RST M
STOP FORWARD

RST M1
REVERSE
R5T M2
sTOP

Note: Set On and Set Off can not be used to change the state of a device corresponding to an actual I/0
device because the state of the actual I/O device immediately overwrites the value which is set. Force ON
and Force OFF can be used instead.

M0 1
| 1]
I I/ | (]
FORWYSRD  R_OUTRUT F_OUTFUT
Set On
M1 i | setOff
I I/ | [ Change Present Value

L]
REVERSE F_OUTFUT ! ASCII Input

on (30T | Force »
Mz Off (X Forced Devices List
I Relezse (U/Y) Rising-edge Trigger
STOR Release all

Falling-edge Trigger
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Minotring devices

It is sometimes inconvenient for users to search for devices in a logic program that the users test, and
change the values in the devices because the devices are in different sections of the logic program.
Besides, sometimes the purpose of modifying the values in devices in a program is not to debug the
program, but to test an external device. If the users want to change the values in devices in a program by
monitoring the program, they may not easily find the devices, and they need to have the program. To solve
these problems, the users can use a device monitoring table. If the users change the values in devices in a
program by means of a device monitoring table, they do not even need the program.

The users have to click |§| and then double-click the device monitoring table which appears.

After the users type a device name and the number of devices, and click Input in the Device monitor
input window, devices will be brought into the device monitoring table.

-

# Example(ENG) - %itﬁ\mﬁ_&:ﬂ -{Manil_:g Devices] | ) | i £ |1
(@ File Fdit : i WView Communication | Options Wizard Window Help (= [=]0=]ly
BERewEE (5 00 [@o e - 2T
: BRI |7l K .

2| | Device Name Comment Status T/C Set Valug Present Value (16 bityPresent Value '

E---jji Communication £

4

- -
Device monitor input m

Device name

pm Input !

Device Number Cancel

—

7 P

-

I | F

Overwrite Scan Time: 14ms  2070205teps | |[JERG PLC COM: 1 (9600, 7.E, 1)

ilﬁli
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rai? Example(ENG) - Delta WPLSoft - [Moniter Devfm_gléu1
(@ File Edit Compiler Comments Search View Commumication | Options Wizard Window Help [=][=][x]
mEReEE 9B 0 e [@o o o5 = > 2IF?
D@8 | | &) @
2| % |Device Name |Com.ment |Stat|.15 |T.rc Set ‘v’alu%Present Value (16 bit%Present Value

MO FORWARD

Ml REVERSE

M2 STOP

M3 STOP_§ O

Sean Time: 14ms  2079205teps | o | RGN PLC COM: 1 (9600, 7,E, 1)

2%

The states of the devices broght into the device monitoring table will be shown only if is pressed.

If the users want to chage the state of a device, they can right-click the device, and click an item on the
context menu which appears. MO is set to ON here. When MO is ON, Y0 is ON, the AC motor drive used
rotates forwards, and the users can see that the forward rotation indicator on the screen of TP70P is

green.
PL Editor - =
P @ Fils Edit Compiler Comments Search  View Commomnication | Options Wizard Window Help I:"El El
mEResEE (5 00 (@0 & o5 = > 2IFE
DeEa | | <] @
2| | |Device Name Comment Status T/C Set ValugPresent Value (16 bitgPresent Value
[
REV E Set On he
Set Off
STOP ’
Rising-edge Trigger
STOP_S . . .
- Falling-edge Trigger
F_OUTPUT Force 3
R_OUTPUT Forced Device Table
Delete Del
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
< [ Clear All v
4 (L[} +
Device Comment
Overwrite Row: 0 Scan Time: 1.4ms  20/7920 Steps Display ltemn »
2
Export to CSV File
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sarch  Niew Commumication | Optioas

ﬁ
s
i
|

BT oo EE@BO e It
0 || @

|Commml

2= | Status |T.IC Set Valu%l’msent Value (16 b;tsipms ent Value

FORWARD
|REVERSE
|sTOP

|STOP S
|F_outpPuT
|R_OUTPUT

™

Overwrite Row: 6 Scan Time: 1.4ms  2079205teps | o | NN PLC COM: 1 (9600, 7,E, 1)

2

2.6.2 Removing System Errors

When a system runs, errors may occur. If users follow the procedure introduced in this chapter, there will be no
error. After a program is written to a PLC, M1004 will be ON if an error occurs. The reason for the error may be
that operands (devices) are invalid, or syntax is incorrect. It is indicated by the error code (hexadecimal value)
in D1004. D1004 can be monitored by means of WPLSoft.

1. Click Edit Monitored Devices on the View menu in WPLSoft.

o Ladder Diagran LIeEd
it Comgruerts Gearh W Comvunication | Dore Wiad Widow Help R
) & [ S ¥ T 4 Toobe k M L}
Workepare > =
e & =2, tony @) s o o
.ﬁ ERee2EZE o ., YR EEED &= 7
o
Irloratoring Diata Fommat 3 =
Floatirg Format Setting &l
i Mie Zoom r = i
- fenst [ 254 |
B Iwstruction List Mode
B Ladder Dingrars Mode
] |[ RST D ) | =
12 H1000 3 ko
— i Dovice Corunest List [t e K100 |
% Used Dievaos Report ChHLBHT K0
I3 show Conment k20000 251 o |
BB otinTransirion Bditor. - Shin-+Al+1L i
Syrekel Table
i K40000 [} ¥0 |
7 Syrtem Block
Ko
[owscs keomnn ca51 1o |
5 - [
_{ I INCP D10
B2
FERD
M1000
110
— SET 0
6
_ —— o)
Overumite Row 2, Col & SeanTime 14ms 63735920 Steps & [ 7ic con 1 e, 7 E 1) TRIOPITPT0CH (FLC Station Address: 1)
2
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| Ot Wiad Widow Help
@acjei¥wol 102+ !
EB@EOOTHE & ¢ maai=

[THeSet Velue — [Present Value (16 ifPresent Valoe (2 6ifFlaatvg Pont [Fomat 15 Set Valne Refe]
HDO H20220003 Fo.000 Hexareciral

Overwits R 1 ST 15w (07w@Sepe |G FLCCOM I G075 1) TRIORTEING (FLC Suten Adiese: ) s
a1
DHICS misses operand (Enor code: 0D03)
Reforarce Step Hurber: 53
<] m 3l (&

3. The error code shown in the figure above is HDO3. It indicates that the operands of the instruction DHSCS
are invalid. After DHSCS is checked, and the operands are modified, the error will be eliminated.

- 8%
FrHoEmEOeFH % & ¥ Haa#t=
[Status [THeSet Velue — [Present Value (16 ifPresent Valoe (2 6ifFloatvg Pont [Fomat 15 Set Valne Refe]
HO 'H20220000 Fo.000 Hexareciral
Overvts Sewn T 14w 60 Stepe | o0 |JBGRON FLC COM 1 9600,7,5,1) | TPIOPMTPING (FLC Station hdiess: 1) =
3
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Answers

Table of Contents

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

INStalling @ USB DIIVET ... e e anees 3-2
Descriptions of the Communication Ports on TP70P ..........cccceeevvien.t 3-4
SetliNG COM 2 ..t ettt 3-5
Using COM2 as a Master Station.........ccoviiiiiiiiii i eeeaee e 3-6
Y= 11 | o O 1Y P 3-7
Setting an RTU Mode for COM3 ... et 3-9
Using COM3 as a Slave Station ........ccoviiiiiiiiiii i 3-10
Data EXCRaNge ... 3-12

3-1



TP70P Quick Start

3.1 Installing a USB Driver

[ Question] How to install a USB driver?
[ Answer] If users use TP70P for the first time, they have to follow the steps below, and install a USB driver.
1. Download the latest version of TPEditor from the official website of Delta, and install the software. (Official
website of Delta: http://www.delta.com.tw)
2. After a USB cable is connected to a USB port on the computer, the Found New Hardware Wizard window
will appear. Please select the Install from a list or specific location (Advanced) option button, and click
Next.

Found New Hardware Wizard

.I This wizard helps you install software for:

TP USE Port

Z\') If your hardware came with an installation CD
g or floppy disk, insert it now.

‘what do pou want the wizard to dao?

7 Install the software automatically [Recommended)
% Install from a ligt or specific location [Advanced)

Click Mext to continue.

< Back I Next > I Cancel

3. Select the Include this location in the search checkbox, select the USB folder contained inside the
directory where TPEditor is installed, and click Next. (Default path: C:\Program Files\Delta Industrial
Automation\TPEditor X.X\USB)

Please choose your search and installation oplions. .

% Search for the best diver in these locations.

[irowse For Falder ik

Salect the Folder that conbans drivers foe your hardwars,
Use the check boxes below ta limit or expand the default search, which includes local
paths and remowable media. The best driver found will be installed.

=1 ) TPEckor 5.90 =
I~ Search iemovable media floppy, CO-ROM...) o B
¥ Include this lacation in the search # 3 beplro
L Doces
[C:4Program Fies*Deta Industial Automation\ TFEt v | — S v il
Q
€ Don't search. | will choose the driver ta install. j :":’""
Choase this option to select the device driver from a list. Windows does not guarantes that ) Recipe
the driver you chaoose will be the best match for pour hardware. £ Teegilistn
=
% traabars |

T views sy subfkdens, chek 8 phis sion sbove.

< Back Nest > Cancel [ ] conu
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4.

5.

6.

After the installation of the USB driver selected is complete, the communication port connected to TP70P
will be displayed in the Ports (COM & LPT) section in the Device Manager window.

_.5..'.;; Device Manager

=10l x|

File Action View Help

- HEFS R A=na

B WINYP-ENG

D\g Batteries

Camputer

Disk drives

@ Display adapters

i DYDJCD-ROM drives

=) Floppy disk controllers

g Floppy disk drives

{28 Human Interface Devices

+1-{2%) IDE ATA[ATAPI controllers

s Keyboards

) Mice and other pointing devices
Metwork adapters

Parts (COM & LPT)

¥ Communications Part (oMLY
/ Communications Part (COM2)
/ Prinker Part (LPT1)
"ETE 1ISE Port (COMS)
¥ Processors

@%l SC31 and RAID controllers

9 Sound, video and game controllers
[l W System devices

| v

The communication port which is connected to TP70P is also shown in the PC COM Port box in the PC

Communication Setting (PC <=> TP) section in TPEditor.

PC Conununication Setting (PC <=> T

TF Station A ddress 1

PC COM Port COkS

=]

Baud Rate 115200 - |

TP70P can communicate with the computer by means of the communication port. TPEditor is used to

upload/download a text panel program, and WPLSoft is used to upload/download/monitor a PLC program.
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3.2 Descriptions of the Communication Ports on TP70P

[ Question] What are the differences among the communication ports on TP70P, and methods of setting the
communication ports, and how to set them?

[ Answer] There are three communication ports on TP70P. The modes that the communication ports supports
are different, and the methods of setting the communication ports are also different. Please refer to the table
below for more information. COM1, COM2 and COM3 can be used simultaneously. The station address of
COM1 and the station address of COM2 are the same. The station address of COM3 is different from the
station address of COM1 and the station address of COM2.

Method of setting a
communication port
COML1 supports connection to software, | Users have to install a
CcoM1 USB and the uploading/download of a USB driver if COM1 is
program. used for the first time.
COM2 is set by means of
special D devices and

Communication port | Interface Mode supported

*
comz ! PLC mode special M devices in the
PLC.
COM3 *] Text panel mode COMS is set by means of

objects in the text panel.

*1. Please refer to section 1.9 for more information.

COoM1

COML1 can not function as a master station. It only supports the uploading/downloading of a program. If users
use COM1 for the first time, they need to install a USB driver so that the computer can identify the virtual
communication port which is connected to COML1. Please refer to section 3.1 for more information about
installing a USB driver.

COM2

COMZ2 can be used as a master station or a slave station. It supports ASCII/RTU communication. Users can set
a serial transmission rate. The maximum transmission rate which can be set is 115 kbps. The users can set the
number of data bits, a parity bit, and the number of stop bits. If RTU communication is used, the number of data
bits must be eight. D1120 in the PLC is used to set a communication protocol. If a communication error occurs
in COM2, the users can check special M devices.

COM3

COM3 supports the text panel. After a driver is selected, COM3 can function as a master/slave station, and
support ASCII/RTU communication. Users can set a serial transmission rate. The maximum transmission rate
which can be set is 115 kbps. The users can set the number of data bits, a parity bit, and the number of stop
bits. If a communication error occurs in COMS3, a warning window showing that a communication error occurs
will appear on the screen of the text panel.
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3.3 Setting COM2

[ Question] How to set COM2?

[ Answer] COM2 supports the PLC. It is set in the same way as a DVP series PLC is. It is set by means of
special D registers and special M devices. Please refer to the table below for more information.

Communication parameter Register
Communication format D1120
The communication set holds. M1120
ASCII (Off)/RTU (On) mode M1143
Slave station address D1121
Communication timeout D1129
A communication timeout occurs. M1129

Users can set a communication protocol according to the table below.

Contents
0:7
b0 Data length 1:8 . .
(If RTU communication is used, the number of data bits
set must be 8.)
b1 00: None
b2 Parity bit 01: Odd
11: Even
. 0: 1 hit
b3 Number of stop bits 1- 2 bits
0001 (H1): 110
0010 (H2): 150
0011 (H3): 300
1011 (H4) 600
0101 (H5): 1200
b4 0110 (H6): 2400
bS Serial transmission rate 0111 (H7): 4800
b6 1000 (H8): 9600
b7 1001 (H9): 19200
1010 (HA): 38400
1011 (HB): 57600
1100 (HC): 115200
1101 (HD): 500000
1110 (HE): 32150
b8 Start-of-text character None D1124
b9 First end-of-text character None D1125
b10 Second end-of-text character None D1126
b11~b15 | undefined

Example: COM2 uses ASCIl communication.

If the communication format that COM2 uses is the ASCIlI communication protocol (9600, 7, E, 1), the program
code below must be added to the top of the program in the PLC. When the PLC runs during the first program
scan, it checks whether M1120 is ON. If M1120 is ON, the setting of COM2 will be changed according to the

value in D1120.

M1002
|

MOV H36 D1120

SET M1120
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Example: COM2 uses RTU communication.
If the communication format that COM2 uses is the RTU communication protocol (9600, 8, E, 1), the program
below will be required.

M1002
— | MOV H87 D1120

SET M1120

SET M1143

Notes:

1. After the modification of the communication format that COM2 uses is complete, the communication format
that COM2 uses will not change if the PLC stops running.

2. After the modification of the communication format that COM2 uses is complete, the communication
protocol that COM2 uses will be the default communication protocol (9600, 7, E, 1) if the PLC is turned off
and then powered when it stops running.

3. If COM2 functions as a slave station, users only need to set a communication format. If COM2 functions as
a master station, a Modbus command will need to be sent by means of a communication instruction
(MODRD/MODWR/MODRW)

3.4 Using COM2 as a Master Station

[ Question] How to use COM2 as a master station?

[ Answer] If COM2 is used to as a master station connected to another device, commands will need to be sent
by means of the Modbus instructions in the program in the PLC. Please refer to Chapter 4 in
DVP-ES2/EX2/SS2/SA2/SX2/SE&TP Operation Manual for more information about the communication ports
on a PLC. (Users can download DVP-ES2/EX2/SS2/SA2/SX2/SE&TP Operation Manual from the official
website of Delta (http://www.delta.com.tw).)

Using COM2 to read the data in a DVP series PLC and write data to a DVP series PLC is described below.
Example: COM2 is used to set YO on a DVP series PLC to ON.
Step 1: Please download the program below to TP70P.

M1002
_| I !MDV HaE D11z20 |
SET M1120
M1002
I SET M1122
!MDDWF! K1 H500 K1 |
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Step 2: Connect COM2 to the two RS-485 wires connected to a DVP series PLC. When TP70P runs, YO on the
DVP series PLC is ON.

DVP PLC
128A2

¥ e YO ON
;ég
e

CcOoMm2

RS485(5)
RS485(6)

Step 3: If communication error judgement is required, the program below can be added. If communication data
is transmitted normally, MO will be ON. If a communication timeout occurs, M1 will be ON. If the data received is
incorrect, M2 will be ON. If parameters of an instruction are set incorrectly, M3 will be ON. Users can judge the
state of communication by means of these flags.

M1127
_| | SET M0
RST M1127
M1129
_| I SET M1
RST 1123
M1140
_| I SET M2
RST 11140
M1141
I SET M3
RST M1141

3.5 Setting COM3

[ Question] How to set COM3?
[ Answer] COMS3 supports the text panel. After a driver is selected, COM3 can function as a master/slave
station. Users can set a communication format for COM3 in the Basic Configuration window in TPEditor. The
drivers supported by TP70P are shown in the table below. The setting of COM3 is described below.
Master/Slave Driver
Delta PLC
Delta Inverter VFD
Delta ASD AC Servo
Delta VFD ASCII Mode

Master
Delta VFD RTU Mode
Delta Modbus ASCII
Delta Modbus RTU
Modicon Modbus RTU Mode
Modbus Slave ASCIl Mode
Slave

Modbus Slave RTU Mode
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Example: COM3 is used to read the value in DO in a DVP series PLC.
Step 1: Select DELTA PLC in the HMI <=> PLC section in the New Project window.

New Progct

HMI <=> PLC
Zet Device Type

|DELTA PL |

TF Type

|TF70P v

File ame
|Tpel3

Cancel

Step 2: Create a numeric display in the working area. Select the External PLC Setting option button, and set a
PLC address in the Refer Device window. (In the example, the PLC address set is 1.)

Refer Device

| s
Alighment Align Left
Value Type Unsigned - [~ Leading Zeros

Value Length | Refer Device

Refer Device

@
v Device Name |DO -

Integer Numbe,

Diecimal Humb,

Device Humber |0
2 t]2]3]4]5]

Cor:mecr.Com COL3 hd ﬂﬂﬂﬂﬁﬂ ear
PLC Addess 1 o JA ol =Y I3 o | -

(0~255) Close

(" Internal PLC Setting

Step 3: In the Basic Configuration window, click TP <=> PLC Protocol, and then set a communication format
for COM3. (In the example, the communication format set is (9600, 7, E, 1).)

Basic Configuration

= wtration Set [ Protocol Setting(TP <=> PLC)
Object Communication Seiting

[E] TP Cthier Settiny
FrReTng [ Diefaustt COM Port r

et TP Port

 Intemnal ComPort
(" External ComPort

Apply

COM3
R3425

Baud Rate [0 =]
DataLength 7 =
Paity [Even =
Stop Bit =

B M >

Canon
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Step 4: Compile the program created, and download the program to TP70P. Connect COM3 on TP70P to an
RS-485 communication port on a PLC.

DVP PLC
comM3 125A2
RS485(8) gg
RS485(9)
X
X
&?
Airama €
A

3.6 Setting an RTU Mode for COM3

[ Question] How to set an RTU mode for COM3?

[ Answer] When COM3 functions as a master station, it supports three RTU drivers. One is a Delta VFD RTU
mode. It supports the RTU modes of Delta AC motor drives. Another is a Delta Modbus RTU mode. It can be
used to connect a product which supports Delta Modbus. The other is a Modicon Modbus RTU mode. It can be
used to connect a product which supports Modicon Modbus RTU communication. The example below
describes how a TP70P series text panel which uses Delta Modbus RTU communication is connected to a
PLC.

Example: An RTU mode is used to read the value in DO in a DVP series PLC.
Step 1: Select DELTA Modbus RTU in the HMI <=> PLC section in the New Project window.

New Progct

HMI <=>FLC
et Device Type

|DELTA Modbus RTU v

TP Type

|TP'FDP |

File Hatne
ITpeEI

Cancel |
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Step 2: Create a numeric display in the working area. Select the External PLC Setting option button, and set a
PLC address in the Refer Device window. (In the example, the PLC address set is 1.) Type a standard Modbus
communication address in the Device Number box.

i Refer Device

404097 = It Bty
Alignment Alignleft «
Walue Type IUnsigned 4 [~ Leading Zeros

Value Length

Refer Device

Refer Devi

Integer Number| efer Device
= FLC
Decimal Numbe [V Device Name

TR

Device Humber |404097
: , o ol ey
Connect Com m ilililﬂﬁﬂ Clear
FLoAddess [ 4 || E[E| |

(0~255) Close |

" Internal PLC Setting

Step 3: In the Basic Configuration window, click TP <=> PLC Protocol, and then set a communication format
for COM3. (In the example, the communication format set is (9600, 7, E, 1).)

Basic Configuration

[ Protocol Setting(TP <=> PLC)

bject Co on Seiling
[V Default COM Fort I~ | Default PLC & ddress
ot TP Por———— et PLC Address
& Intemnal ComPort.
=
¢ Extemnal ComPort
Apply
COM3 |
R348
Baud Rate 9500 -
Data Length 7 -
Pasity Even -
Stop Bit 1 -
2 I——
Cancel

Step 4: Compile the program created, and download the program to TP70P. Connect COM3 on TP70P to an
RS-485 communication port on a PLC.

DVP PLC
com3 125A2
RS485(8)
RS485(9)
¥
X
; )
Biraa
AR

3.7 Using COM3 as a Slave Station

[ Question] How does a device read data in TP70P through COM3 on TP70P?
[ Answer ] COMS3 supports Modbus slave ASCII/RTU modes. The example below describes how a device read
data in TP70P through COM3 on TP70P.
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Example: A PLC modifies data in TP70P through an RTU mode.

Step 1: Select Modbus Slave RTU Mode in the HMI <=> PLC section in the New Project window.

New Progct

HIMI <=> FLC
et Device Type

|§Modbus Slave RTU Mode ﬂ

TP Type

TP70P |

File Hatne
|TpeEl

Canicel

Step 2: Create a numeric display in the working area. Type a Modbus communication address in the Device

Number box.

Wahae Length

Integer Mumber

Decimal Numher

Refer Device

@vo L Font Setting
Alignment Align Left =

Value Type Unsigrned v [ Leading Zeras

Refer Device

Refer Device

» [ ¥ @v -
Dievice Number 'D|—
(‘ )l
|| elzizlsialz
4|| <lzlEfE]. ]

Clear

Close

Step 3: In the Basic Configuration window, click TP <=> PLC Protocol, and then set a communication format
for COM3. (In the example, the communication format set is (9600, 7, E, 1).)

Basic Configuration

cation Jet [ Protocol Setting(TP <=> PLC)
tocel Object Communication Setting

¥ Default COM Port r
et TF Fort

+ Internal ComPort

-
" Extemal ComPort
Apply
COM3

RE425
Baud Rate [pson ]
DataLength 7 -
Pasity [Bven =]
Stop Bit [ =

< >
Cancel

Step 4: Compile the program created, and download the program to TP70P. Connect COM3 on TP70P to an
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RS-485 communication port on a PLC.
Step 5: Download the program below to the PLC.

1002
_| I !MDV HBE 01120 |
!SET M1120 |

1002
_| I !SET M1122 |
!MDDWH K1 HO K1 |

Step 6: When the PLC runs, users can see that the value displayed on the screen of TP70P is changed to 1.

DVP PLC
128A2

COm3

RS485(8) gg
RS485(9) -

Airana

3.8 Data Exchange

[ Question] How does TP70P exchange data with a device by means of COM3 instead of objects in TP70P?
[ Answer] TP70P can exchange data with a device by means of COM3. Users have to select the Read Block
Setting checkbox and the Write Block Setting checkbox, and specify devices in the Read/Write Block
Setting section in the System Parameter Setting window. The devices specified are groups of consecutive
devices. Thirty-two values at most can be read/written at a time. The example below describes how TP70P
communicates with a DVP series PLC by means of COM3. The communication is composed of two parts.
1. Read Block Setting: The values in DO~D7 in the DVP series PLC are read, and then put in DO~D7 in
TP70P.
2. Write Block Setting: The values in D10~D17 in TP70P are written to D10~D17 in the DVP series PLC.

® Read Block Setting: The values in DO~D7 in the DVP series PLC are read, and then put in DO~D7 in
TP70P.

DVP PLC
COM3 125A2
RS485(8)

RS485(9)

A
DO~D7 —=ifjssssssssssssmm D0~D7

Step 1: Click System Parameter Setting on the Global Setting menu.
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Step 2: Select the Read Block Setting checkbox in the Read/Write Block Setting section.

Read Start Addr.: The values in DO~D7 in the DVP series PLC are read.
Write Start Addr.: The values which are read are put in DO~D7 in TP70P.

Step 3: Click ...

System Parameter Setting

Page Auto-Jump/Backlight Control
|~ Enahle

Ll

ReadWrite Block Setting
v Read Block Setting

Read Btart Addr.

CR—

=
VWrite Start Adde. 0 J
[~ Wtite Block Setting
] =
=i
0)3% I Close

Length |g| -

button and DO in the Refer Device window.

Page Auto-Jump/Backlight Control

[~ Enable
= Refer Device
) | [ Refer Device

Read/Write Block Setting

¥ Read Block Setting o ¥ Device Name |D v]

Read Start Addr. Do ] ¢ TF _

Wiite Start Addr. Do _J P Device Number |0

[~ Write Block Setting . o|tlz] =] 5] __OK
_J Connect Com OO - ﬂﬂﬂﬂ i}ﬂ Cloar

[ 1R - fied =3 103 ol
(0~255) Closge
ok | Close |

at the right side of the Read Start Addr. box. Select the External PLC Setting option
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® \Write Block Setting: The values in D10~D17 in TP70P are written to D10~D17 in the DVP series PLC.

DVP PLC
COM3 128A2

RS485(8)
RS485(9)

iﬁ RELTA

D10~D17 n—-- D 10~D17

Step 1: Select the Write Block Setting checkbox in the Read/Write Block Setting section.
Write Start Addr.: Values are written to D10~D17 in the DVP series PLC.
Read Start Addr.: Values in D10~D17 in TP70P

System Parameter Setting m

Page Auto-Tump/Backlight Control
[~ Enahle

Fage Auto-Tump Eefer Dewvice Backlight Control Refer Dewice

—

ReadfWiite Block Setting
[~ Read Block Setting

Readftar e | - Lergih[2 =
Wike St Ak | -

v Wiite Block Setting

Wiite Slat Addr. [DID | Lengmfe =
Read Start Addr IDID| _|
O I Clase
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Step 2: Click ... at the right side of the Write Start Addr. box. Select the External PLC Setting option
button and D10 in the Refer Device window.

Page Auto-Tump/Backlight Control

[~ Enable

" 'J o

ReadWtite Block Setting
[~ Read Block Setting

! Refer Device

Refer Device

_J o v Dewice Name |D -
B -
[ Write Block Setti T
s = ¢ Intemal PLC Setting Bosroivay
Write Stat Addr. |DLO
& EdeimalPLCSeting of1]2]3]4] ]

Read Start A ddr. D0

—';—J Connect Com m ﬂﬂﬂi}ﬁﬂ

PICAddess  [1 = c| o] E|E[ 1]

(0~255)

Clear

| Close

Step 3: After the steps above are complete, and the program in TPEditor is downloaded to TP70P, TP70P
can exchange data with the DVP PLC series by means of COM3.
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