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Revision History
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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 <::l'>

ISP Soft USB port COM port Drives

PLCs
TP70P
Barcodereaders

Sensors External I/0 Printers
Indicators <:>

Alarms SCADA

Pumps Serial I/0

Relays
Solenoids

The functions of TP70P are described below.

The LCD on TP70P can display 65535 colors, 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 servos, 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/O 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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Introduction

1.3 Profile and Dimensions

1.3.1 Profile

Front view

Display/Touchscreen

Back view

> Input/Output connector

Side view

UN/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

LN

Dooooooom
(O0O00OC0O,

OOOOOOOOOW jelelelelelelelele

DDoooooood
000000000,

—~

—= 490 |—=—

® TP70P-RMO/TP70P-RM1/TP70P-RM2

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.

T

190.1~191.0

Thickness
O)5~4
/\

Unit: mm

1.4 Definitions of External Connectors

'Dooooomoo  {oonoooomog

[a
g
i
[
i
i
o
=

0000000000, {000000000L,

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

9] @ ® 10| ® @ ® 10|06 | @ ® || @ | @
S/S Co S/S0 | CO | S/S0 | C1 S/S0 | CO | VO+ | V3+ S/S0 | CO | 10+ | L3+
X0 YO X0 | YO | X10 | Y10 X0 | YO | VIO- | VI3- X0 | YO | IO- | L3-
X1 Y1 X1 | YT X1 | Y"1 X1 | Y1 ] 10+ | I3+ X1 | Y1 ]| FE | 13-
X2 Y2 X2 | Y2 | X12 | Y12 X2 | Y2 |Vi1+ | FE X2 | Y2 | M+ | FE
X3 Y3 X3 | Y3 | X13 | Y13 X3 | Y3 | VM- | VO4 X3 | Y3 ]| - .

X4 Y4 X4 | Y4 | X14 | Y14 X4 | Y4 | 1+ | 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 | 14-
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
-32TP1R | -16TP1R | -22XA1R

TP70P
-21EX1R

TP70P
-RMO

TP70P
-RM1

TP70P
-RM2

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
257)

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

COM2

RS-485 RS-232

PLC mode Text panel mode

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-485 RS-422

RS-485 RS-485

Text panel mode

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.)

. Not Not
Not applicable applicable |applicable RS-485
Text
- panel
mode

Com4

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 TP70P by means of the virtual
communication port on TP70P, the devices in the PLC can be monitored.

1.5.1 Arrangement of I/0 Terminals

Model TP70P TP70P TP70P TP70P TP70P
Specifications -32TP1R -16TP1R -22XA1R -21EX1R -RM0/1/2
S : x0=x1, X0~X7 X0~X7 X0~X7
Digital input terminal X10~X17 . . . --
. (8 terminals) (8 terminals) (8 terminals)
(16 terminals)

1-6




Chapter 1 Introduction
Model TP70P TP70P TP70P TP70P TP70P
Specifications -32TP1R -16TP1R -22XA1R -21EX1R -RM0/1/2
Digital output YOo-v7, YO~Y7 YO~Y7 YO~Y7
terminal Y10-Y17 (8 terminals) (8 terminals) (8 terminals) N
(16 terminals)
el (s Voltage/Current Current
terminal -- -- 4 channels 2 channels --
(12-bit) (12-bit)
Voltage/Current Current
:;:::;:?armpm -- -- 2 channels 1 channel --
(12-bit) (12-bit)
Temperature input 2 channels
terminal (Pt100) B B B (16-bit) B
1.5.2 Devices in a PLC
Item Range
X | External input relay X0~X7; X10~X17 (*4)
Y | External output relay YO~Y7; Y10~Y17
MO~M511: 512 auxiliary relays (*1)
g General M768~M999: 232 auxiliary relays (*1) 4096
= M2000~M2047: 48 auxiliary relays (*1) o
M M512~M767: 256 auxiliary relays (*2) auxiliary
atching - relays in
3 M2048~M4095: 2048 auxiliary relays (*2) total
2 . M1000~M1999: 1000 auxiliary relays
Special . .
Some of them are latching auxiliary relays
100 ms (If M1028 is On, | 10| 126: 127 timers (*1)
T64~T126 will be 10 T128~T183: 56 timers (*1)
millisscond imersy) T184~T199 (for subroutines): 16 timers (*1)
= T250~T255 (accumulation): 6 timers (*1) 256
T g 10 ms (If M1038 is On, T200~T239: 40 timers (*1) timers in
- T200~T245 will be 1 total
millisecond timers.) T240~T245 (accumulation), 6 timers (*1)
1 ms 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)
o i " counters
°© C224~C232: 9 counters (*2) in total
C 5 32-bit up/down counter | C233~C234: 2 counters (*2)
5 C237~C250: 14 counters (*2)
C252~C255: 3 counters (*2)
32-bit high-speed C235, C236: 2 one-phase one-input counters (*2) | 3
counters
up/down counter C251: 1 two-phase two-input counter (*2) in total
2 Initialization S0~S9: 10 stepping relays (*2)
& . S10~S19: 10 stepping relays (S10~S19 and the 1024
s g- Returning to zero instruction IST are used together.) (*2) stepping
'-2 Latching S20~S127: 108 stepping relays (*2) relays in
£ | General S$128~S911: 784 stepping relays (*1) total
= Alarm S912~S1023: 112 stepping relays (*2)
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Item Range
T | Present value in a timer TO~T255: 256 timers
C | Present value in a counter C0~C199: 200 16-bit counters
- C200~C254: 55 32-bit counters
& D0~D407: 408 data registers (*1)
E General D600~D999: 400 data registers (*1)
g D3920~D3999: 80 data registers (*1)
gn_ 3 R . D408~D599: 192 data registers (*2) 5000 data
= etentive . .
o D = D2000~D3919: 1920 data registers (*2) registers
g 7} D1000~D1999: 1000 data registers (Some of them | in total
o e Special are retentive data registers.)
D4000~D4999: 1000 data registers (*2)
Index EO~E7, FO~F7: 16 data registers (*1)
N | Master control loop NO~N7: 8 N devices
P | Pointer P0~P255: 256 pointers
. 1000/1001(X0), 1100/1101(X1)
g = External interrupt (01: Rising edge-triggered _| ; 00: Falling edge-triggered 1)
E | ;o‘: Timer interrupt 1602~1699, 1702~1799: 2 interrupts (Time base=1 ms)
£ High-speed interrupt 1010: 1 interrupt
ﬁ‘t’;:]:?'cam" 1150 (COM2): 1 interrupt (*3)
2) . 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" 0 e s HOO000~HFFFF (16-bit operatior?) .
- HO0000000~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 -RM0/1/2
CPU 32-bit ARM Cortex-M4 MCU
Program Flash ROM: 128 MB
memory (OS: 30 MB/Backup: 16 MB/User AP: 82 MB)
Internal memory |64 Mbytes
Retentive 32 Kbytes
memory

Supply voltage 24 V DC (-15%~20%) (DC input power polarity reversal protection)

Electric energy

. 5w 5W 5W 5W 3w
consumption
Power . . .
protection DC input power polarity reversal 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 1/0: 1 kV, Analog &
Noise immunity | Communication 1/0: 1 kV

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

1-8
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Model TP70P TP70P TP70P TP70P TP70P
Item -16TP1R -32TP1R -22XA1R -21EX1R -RMO0/1/2
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 lifespan

3 years at a temperature of 25°C

0°C~50°C

Operating Relative humidity: 20%~90% RH [0~40°C] ,10%~55% RH [41~50°C ]
temperature . .
Pollution degree 2 (No condensation)
Storage -20°C~60°C
temperature
Vibration/Shock |International standards IEC61131-2, IEC 68-2-6 (TEST Fc)/IEC61131-2 & IEC 68-2-27
resistance (TEST Ea)
Dimensions 175.8 x 108.6 x 59.2 mm (Width x Height x Depth)
Cooling Transfer of thermal energy via convection
Front Panel
Waterproof IP66 / NEMA4X / UL Type4X (Indoor use only)
Ratings
Altitude Ranges |0 to 2000 meters above sea level
Weights (g) 650 \ 700 \ 700 | 700 \ 600

1.6.2 Electrical Specifications for Digital Input Terminals

Item

Model|Electrical specifications for digital input terminals

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

Input terminal

X0, X1 IX2~X7, X10~X17

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

Input form Sourcing current: Current flows from the terminal S/S.
Input voltage (+10%) 24V DC, 5 mA
Input impedance 4.7 kQ
Maximum input 10 kHz 60 Hz
frequency
Action level Ooff-On [>16.5V DC
On—-Off [(<8VDC
Response Off-On  |<20 us
. 10 ms
time On—Off |<50 us

1.6.3 Electrical Specifications for Digital Output Terminals

ltem pessl 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+On .
time On—Off Approximately 10 ms
Maximum output 50 Hz
frequency

1-9
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#1: Life curves

- 120VAC Resistive

3,000 r'd 30VDC Inductive(t=7ms)

?’ggg | 240VAC Inductive(cos =0.4)
] S0 4 1, 120VAC Inductive(cos ¢ =0.4)
S 500 S
X 300
S 200
©
© /

SN
© S0 (t=40ms)
30
20 Contact

01 0.2 0.3 05 07 1 2 Current(A)

1.6.4 Electrical Specifications for Analog I/0O Terminals

Electrical specifications for the analog I/O 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 120 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 LSB=5 mV) (1 LSB=20 uA) (1 LSB=2.5 mV) (1 LSB=5 uA)
Input impedance Above 200 kQ 250 Q - -
Output impedance -- -- 100 Q

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 (327 131°F ),
there will be an error in the range of £+1%.

Overall accuracy

Response time 3 ms/channel
Isolation No isolation
Absolute input range 15V 132 mA | - -

16-bit two’s complement

Digital data type There are 11 significant bits.

Maximum output 10 mA
current - (1 kQ~2 MQ) 0-5000
(Allowable load)

The voltage output terminals are
equipped with short circuit protection.
(Please do not short-circuit the voltage
output terminals for a long time, otherwise
they may be burned.) The current output
terminals can have open circuits.

Protection -

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

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




Chapter 1 Introduction

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

Item Current input Current output Temperature measurement
Digital conversion 0~4000 0~4000 -200~1600

range

Resolution 11 bits (1 LSB=10 uA) | 12 bits (1 LSB=10 uA) 12 bits (0.1°C)

Input impedance 250 Q --

Output impedance -- 100 Q

If a signal reaches full scale at a temperature of
25°C (77°F ), there will be an error in the range of |If a signal reaches full scale at a
10.5%. temperature in the range of

If a signal reaches full scale at a temperature in the|0~55°C (327 131°F ), there will be
range of 0~55°C (327 131°F ), there will be an error |an error in the range of +1%.

in the range of £1%.

Overall accuracy

Response time 3 ms/channel 300 ms x Quantity of channels
Isolation No isolation
Absolute input range 0~32 mA - --

16-bit two’s complement

Digital data type There are 11 significant bits.

Maximum output
current -- 0~500 Q -

(Allowable load)

The current output
Protection -- 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.

Notes: Only the front panel is guaranteed by ingress protection rating. The control panel itself must comply with
the testing conditions required by the applied ingress protection rating.

(EN) CAUTION: FOR USE IN A CONTROLLED ENVIRONMENT.
(FR)ATTENTION: A N'UTILISER QU'EN ENVIRONNEMENT CONTROLE

Please do not install TP70P in the following environments.

® 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
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Wiring terminals
1. Please connect 22 to 16 AWG (1.5 mm) single-core or twin-core cables to the input/output terminals on
TP70P.
22-16AWG

x
a4
‘W\

<1.5mm

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.
2. 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 in TP70P should be in the range of 5~8 kg-cm (4.3~6.9Ib-in).
Please do not wire the terminal ®. Input cables and output cables should not be put in the same cable tray.
4. 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.

w

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.

® If a power cut is shorter than 10 milliseconds, TP70P will not stop running. If a power 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.)
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® 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.
@ ® L
o | o720 ) oj . @
@ i i Lo_o ~ P
AC '\D i i /CD\
100~240V ! ;
50/60Hz HERY A .
@ DVPPS02
2A
@ +«—5 o T—0— L
D N TP70
@
24V | OV
| 24v] ov | FE |
L]

® | 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
® | ACload
® | 2Afuse
@ | Ground (Impedance: Less than 100 Q)
DC power supply: 24 V DC




TP70P Quick Start

1.8.2 Wiring Input Terminals

An input signal is direct-current input. There are two types of current. They are sinking current and sourcing
current.
® Sinking current

110
I =
b
o - Internal + N
T E_! *K circuit rx
S/S
® Sourcing current
110
_FO . Internal LA
5,! ﬂK circuit e
T S/S
1.8.3 Wiring Relay Output Terminals
Rel tput
—Je ay ourpd AC load
P 1
YO
@( ‘O 6 AC power
CO
R
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1.8.4 Wiring Analog Input Channels

® TP70P-22XA1R

Voltage input
-10V~+10V L1, AG
CHO
VO+ MLﬁ CHO
VI0- !
. 10+ —:I—T
Shielded 2500
cable*1 FE
Current input i LH AG
CH3
-20mA~+20mA ™M
*2 V3+
> V:I33 2500 CH3
I — 13+ &
Shielded FE
cable*1 I/
I
*4 |
I
S
Connected to@ ona ~ @
power supply module ——» +15V
. . ov DC/DC
5 T | 2av converter LAG
vy System ground DC24V » .15V
Ground
(Impedance: Less than 100Q2)
® TP70P-21EX1R
Current input
-20mA~+20mA
CHO CHO
Shielded
cable*1 I/
1
*4 |
1
L
Connected to@ ona N
power supply module @ L » 415V
. L ov DC/DC
5 T | 2av converter LAG
*System ground DC24V | »>-15V
Ground
(Impedance: Less than 100Q))

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

*2: If current is connected, the connection between V3+ and 13+ need to be a short circuit.

*3: If ripple voltage results in interference with the wiring, please connect a 0.1~0.47 pyF 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 < |9 CH4
104
. R AG o <|J
AC motor drive, recorder, Shielded LAG
proportioning valve... cable¥Xt — | FE
Current output
0mA~20mA CH5
- Vo5 < »— CH5
105 <IJ
AG
_———— = Lac
AC motor drive, recorder, Shlelged
proportioning valve... cable*1 }
*3
I
Connected to@ ona AN @
power supply module —» +15V
” L Lo DC/DC
T | 2av converter L AG15V
y System ground DC24V >
Ground
(Impedance: Less than 100Q))
® TP70P-21EX1R
Current output
O0mA~20mA
o cHz |
102 =g CH2
AG I
- — - = =AG
AC motor drive, recorder, Shielded , FE
proportioning valve... cable*1 I
I
*3
|

Connected to@ ona

\
power supply module @ 3 +15V
. L ov DC/DC
4 T | 24v converter LAG

v System ground DC24V > -15V

Ground
(Impedance: Less than 1000})

*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

Shielded cable*1

- [ S

E > 1.66 mA (Ni100,Pi100,
resistor)

i Ft:l—o L3+
: L3- T—D_L
IR I SEEEEE e
Two-wire % FE AG
0~300Q Shielded cable™ £ 166 mA(Ni100, Pt100,
Nt100/Pt100 S — === —=—-— resistor)
grmmmmmemmmaes
L4+
: L4- T—D—L
S / 41
L --eed 1 FE | AG
Three-wire ,/
I
* |
2
I
Connected to ona_ N o
power supply module ) ——»+15V
*3 L oV |+ TI DC/DC
T | 2av converter LAG
*System ground DC24V »>-15V

Ground

(Impedance: Less than 100))

*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 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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Communication port Communication
Type RS-485
Mode PLC mode
COM2 Data Ie.ngth:. 7 bits qr 8 bits
Format Stop bit: 1 bit or 2 bits
Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps
Type RS-485
Mode Text panel mode
coMm3 Data Ie.ngth:. 7 bits qr 8 bits
Format Stop bit: 1 bit or 2 bits
Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps

® 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
Communication port Communication
Type RS-232
Mode Text panel mode
COM2 Data I(—'T-ngth:. 7 bits qr 8 bits
Format Stop bit: 1 bit or 2 bits
Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps
Type RS-485
Mode Text panel mode
coMm3 Data Ie.ngth:. 7 bits qr 8 bits
Format Stop bit: 1 bit or 2 bits
Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps

® TP70P-RM1

Pin RS-232 (COM2) RS-485 (COM3) RS-422 (COM3)
1 N/C N/C N/C
2 RX N/C N/C
3 TX N/C N/C
4 N/C N/C N/C
5 GND GND GND
6 N/C D+ RX+
7 N/C D- RX-
8 N/C N/C TX+
9 N/C N/C TX-
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Communication port

Communication

Type RS-232
Mode Text panel mode
COM2 Data Ie.ngth:. 7 bits gr 8 bits
Format Stop bit: 1 bit or 2 bits
Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps
Type RS-485/RS-422 (switched by software)
Mode Text panel mode
COM3 Data Igngth:. 7 bits qr 8 bits
Stop bit: 1 bit or 2 bits
Format

Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps

® TP70P-RM2

Pin RS-232 (COM2) RS-485 (COM3) RS-485(COM4)
1 N/C N/C N/C
2 RX N/C N/C
3 TX N/C N/C
4 N/C N/C N/C
5 GND GND GND
6 N/C D+ N/C
7 N/C D- N/C
8 N/C N/C D+
9 N/C N/C D-
Communication port Communication
Type RS-232
Mode Text panel mode
COM2 Data It-?ngth:. 7 bits qr 8 bits
Format Stop bit: 1 bit or 2 bits
Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps
Type RS-485
Mode Text panel mode
coM3 Data Igngth:. 7 bits qr 8 bits
Format Stop bit: 1 bit or 2 bits
Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps
Type RS-485
Mode Text panel mode
COM4 Data Ie'ngth:. 7 bits c?r 8 bits
Stop bit: 1 bit or 2 bits
Format

Parity check: None/Odd/Even
Transmission rate: 9,600 bps~115,200 bps
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1.10 Controllers Supporting TP70P

Controllers supporting TP70P

Delta servos, Delta AC motor drives, Delta temperature controllers, and Delta PLCs

Wiring:
® Delta servo
TP70P Controller Controller
COM3 (RS-485) Male CN3 connector (RS-485) Pins in a male CN3 connector
— (3)485+
RS-485+ (8) . (5)485+
e 4)485-
RS-485- (9) ] (
—  (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)

RS-485- (9)

GND (5)

SG+(4)

SG-(3)

GND(1)

® Delta temperature controller

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

1-20
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2.1 Preparations
2.1.1 Hardware

The hardware required is listed below.

1.

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

= W
y Nt
OVP-PSI2
8
N]
@
ol

o]

2.1.2 Software

The software required is listed below.
® \WPLSoft version 2.36 or above
® TPEditor version 1.85 or above

2.1.3 Tools and Materials

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

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

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

One coil of wire

One screwdriver

One USB cable (Please 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 Cco
24V YO

ov Y1

& nea

2-2
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2.2.1 Wiring Diagram for a Delta VFD-M Series AC Motor Drive

The specifications for the main

circuit terminalis M3.0.

R-NEB OR(L)
s—3& > S(L2
/\
T S O OT(L3
QORB
:Recommended

;circuit used when
"the power supply is
Aurned OFFby afaulty output |

Factory default Stoppingforward

rotation 5
Stop_ping backwa:}d © MO
i 5 M1
Resetting
Multi-speed © M2
command 1 :
T Multi-speed — (M3
L command 2 i
Multi-speed G M4
L command 3 HEON M5
Common signal
d GND

Master frequency setting
Factory default: VR on the
digital keypad

Analog voltage

0~10vDC 2 :
VR:3k~5kQ |VR[< —QAVI o
—| 1: 15V
Analog current wfmmTTTTmmmmE QACI RS-485 2: GND
4~20mA L MNGND serial g1 i’: gg;
L . . communication .
@ Main circuit terminal 5:NC
6

+10V 10mA(MAX
Nt

Third ground

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

120VAC/250VAC, 5A
0 24vDC, less than 2.5A

Multi-function photocoupler output contact

48VDC 50mA
Factory default: Indicating operation
MCM
—— VR(1kQ)
AFM Q—=— For adjustment

C Control circuit terminal

. Shielded lead

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

Analog output
-9l DCo~10V

Factory default: Output frequency

: For communication
=Ifitisa single phase, please selectany twoinput power terminals in the main circuit power.

*Three-phase power can be input to a single phase model.

2.2.2 Wiring Diagram for External Terminals

TP70P series text panel
External I1/O 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)

2-3



TP70P Quick Start

2.2.4 Setting Parameters in a Delta VFD-M Series AC Motor Drive

Parameter Setting Description

POO 03 A master frequency is determined by an RS-485 port.

PO1 01 Operation is controlled by external terminals. STOP on a keypad is
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 01 Data format: <7, E, 1>

¥ If an AC motor drive 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) |

' o

Rotational speed
command (COM3)

Current rotational
speed (COM3) kL

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 drive 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 AC motor drive rotate backwards will be ineffective.

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

makes 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 operating frequency of the AC motor drive and the minimum operating 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/0 devices in the PLC:

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

4. Forward rotation switch (Y0)
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5. Backward rotation switch (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

©EeNDO WD =

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 information 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

B e TeRer
5

DENAODS L hm PR

Cops
59 acdk
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Step 2: After on the standard toolbar is clicked, 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.

|
New Project

—HMI <=>PLC
Set Device Type

IDELTA VED Inverter

TP Type
| TP70P

File Wame
ITPTO-‘»TD CTRL

Cance |

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

File Edit View Compile Object LocalPageSetting Global Setting Communication Tool Window Help
FEJ9Os AR PRUOR A Al Tal 0 WaR- 0

[fomlan AlA A A dsse cT]

NOOroew|—-=- ||r‘ANIB®ﬁ%EIO*F!a%@ﬂFe

=1 =l | [F7
i}

Boot Page

— =
9.Y-18 | |Device Type: DELTA VFD Inverter |TP Type TRT0P 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.

O 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.

| |

- TF Page -| TF Page

0:
1:
Boot Page

m
B oot 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
-1 TP Page 0
0.

T add
Boot |
In=ert

Delete
Cpen All

./

Page Title : E
|Status| CK | ‘

(]

N

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

2.4.3 Creating Objects

Atfter 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 ( & |): Text is displayed.

® Numeric/ASCII Display ( Iy |): 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.

® Message Display ( ﬁ ): 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 ( "B ):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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Multi-State Bitmap/Label ( 0 ): 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 O ﬁ

220 VAC

RS485+
RS5485-

Cco
YO0
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.

& Tpel - Delta TPEditor =Jo&d
J Fle Edit ¥iew Compile Object Local Page Setting Global Setting Communication Tool Window Help
IDsEEeessDmPRuBRadldar RANOEOSRTAQLME &

JState 0 ~ Font Size ™ [Text [nput |T|
|2 &m0 [ ] TE poA AT AR A
NOOCo®E|—=—=—]
x
=40: ['—I DE = TP Page
0
Boot Page
O O
O
”x: 430,V 445 [ | |Device Type: DELTA FLC TP Type: TETOR

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.

fonsenrs NN |
Frevie Property | Display |
| Button Type  [Push On/Off -
[ReferDeviee Refer Device _
Write-in B [ N e
Interlock Seting elerDevice
[~ Read = FLC ¥ Device Name [n -
S
TotlStates 2 = e o - RIT '
= ~Call Setting | .
CumentState [T — m ey : 15 Tt PL Retlag Device Number | H
. & Before Wiiting | | @ Reset (" Estemal PLC Setting folf i s s
UserLevel 0~ € After Wiaiting | | € Set = . i ﬂﬂﬂﬂﬂﬁ
o . - Clear
, <l o]zl ] 1]
Close l
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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 rotation control button is not pressed yet, and “Running...” need to be displayed on the rotation
control button created if the forward rotation 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.

Butzon Setting
Prevew | Propeny Display |
1 Teat Alignment
¥ Ensble 3D Styte ;
—— Midde - |Madde
er A, Dorder Width 12 = —
FO ARD = Font Sesting Font
f
Dutton Event Color Setting Font Color -
e I |
{Buttem Up =l
pr—
F s | Background Color == Hitmap Algament
CommetSite [0 <] i
Mdde =] |soame |
sty
Buston Text
ForwaRd |
Ficture
CaRead | | Gl Cleas
| —— Cancel
Button Setting =y
Preew Propenty Display
Tem Abgnment
& Enabie iD St i Sl -
e Aiddle - Middle =
R . Bloeder Width 2 =] [ ] £ =l
unning... = Fo =
I |
Button Event Color Setting Foat Cotot -—
Buon St |Bustem Up il
T | :
| = || Background Color = [ g
Coment State [ ~
J [ | Midde -]
Shates
Hutton Tex
Funning
Piceure
GifRead Gl Cloae |
OKL} Cancel
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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:
Ho:
=l ==
[m) (m) o
o FORWARD U= ez FORWARD: o o
Redo Cul+Alt+Z
ul | Select All o FORV\&ARD ¥
: o o a
ge
Delete Del
Cut Cerl+ %X
Copy Cul+C
Faste Culev
Multi-Copy.
Move Up
Move Down
Move to Top
Mowe to Bottom
Page Jump Condition Setting
Write Page No. Setting e
Page Color Setting
Multiple copies:
r 5
Multi-Copy @
H
Copies
[v Set Copies Honzontally 1 =
u} O ul P 3 =
ies Verti ; ) =]
o FORWA Undo ez [v Set Copies Vertically 3 =
Redo Ctrl+Alt+Z
Interval
D = Select All
Distance Point Horizontally B -
= =
Distance Point Vertically 2 =l
Delete Del ) 2 =
Cut Cerl+X
Copy Ctrl+C
Paste il +v [v Shift Address
Multi-Copy. N
Move Up =
Move Down (* Orient Horizontally
Move to Top
Move to Bottom € Orient Vertically
Page Jump Condition Setting
WWirite Page No. Setting
Page Color Setting 0K Cancel
1
L 5
=: ==

[m) m]

o FORWARD

O O

FORWARD

FORWARD

a

a

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

0: g .
Status FoORwWARD | | FORwaRD | | FORWARD
FOWARD
Freq.
Setting i
REVERSE Current
Freq. 0
STOP ErMsG |0
Setting the parameters of objects:
. . Related device
Object Button/Object T p ;
Item description tvpe Communication| Device Other settings
? e method address
g | Forward Push On/Off | Inteal PLC | MO .
rotation control
Backward
2 . Push On/Off Internal PLC M1 -
rotation control
3 Stop control Momentary Internal PLC M2 -
Forward
. Multi-State Background color (1/0):
4 | rotation Bitmap/Label | MeMaPLC YO Green/White
indicator
Backward
. Multi-State Background color (1/0):
5 rote_ltlon Bitmap/Label Internal PLC v Yellow/White
indicator
- Multi-State Background color (1/0):
6 Stop indicator Bitmap/Label Internal PLC M3 Red/White
In the Value Setting section:
Integer Number: 3
Rotational i COMS3, station Decimal Number: 2
7 speed input Numeric Input address 1 $2001 In the Limit Setting section:
Max Value: 600
Min Value: 15
Current Numeric/ASCIl | COM3, station
8 rotational . $2102 -
Display address 1
speed
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Related device

Item deggi(::::on Butt(:;:::bject Communication| Device Other settings
method address
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.
1 Overcurrent
2 | Overvoltage
3 | Overheating
4 The drive is
overloaded.
5 The motor is
overloaded.
6 External fault
7 | CPU failure
8 CPU failure or analog
circuit failure
9 Hardware protection
Message COM3, station failure
o Error message Display address 1 $2100 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

18 | Overload
Automatic

19 | acceleration/decelerati
on failure

The software

20 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.

=L )
Basic Configuration | 0
.. o~ s p
{77 PC <> TP Commurdcation Set | PC Communication Setting (PC <=> TF) i
£Q TP <=> PLC Protocol TP Station Address i Coenmunicaticess Port (COM1)
JE] TP Other Setting Coererunicatioes Peet (COM2)
PC COM Port COM3 TPOAG-BL-CL US8 Port (COM3)
Baud Rate er“’J ¥
Propedy |

Ok | _ Cence |
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, 17

Besic Configuration

77 PC <=>TP Communication Set | Protocel Setting(TP <= PLC)

75| TP <= PLC Protocol Object Communication Setting
Tistne ¥ Defautt COM Port I

Set TP Port

@ Tntemal ComPort

F
€ Extemal ComPort
Apply
coMs
RS485
Baud Rate 9600 -

DataLength 7 =
Parity Even >

Stop Bit 1 -
»
| canca
— = &)
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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.

:
i

7% PC<=>TP Communication Set | Menu Settin;
[ TP <=>PLC Protocol Set Default TP Address 1 2]
il TP Other Setting
[—
Backlight Brightness |, , , { , , ., .,
0 10
Backlight Time o j Minutes
~Function Settin;
I~ Enable Buzzer Setting
[¥ Download PC Time
- Upload Download Protect Password Setting
I~ Enable
~Start-Up Menu Di:
€ TP Deflt & Hser Defing
Start-Up Menu Delay Time 3 32 Seconds
‘ i | ¢

[ ok ] 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.
= I
Ble fdt Yow Comple Cbject Local Page Settng Global Setting Cogynurication Jool Window Help
DeESos an PR DS A 4|/ ANAGSPRTOLMAE+E A
NEBOGEOORI= ===

alxl
o S| S TPPage
o
Boct Page
Status FORWARD | | REVERSE SToP
FOWARD
Freq. N
Setting
(e ot 3 i
REVERSE Current e succosstin | Property |
Fl'eq. Meomoey 5 used 1% |
1
STOP ErrMSG |0
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After the program is compiled, the users can download the program. After the users click Write to TP on the
Communication menu, or | 'ﬂ on the standard toolbar, the Download Setting window will appear.

|v| Write Boot Page to TP

v 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.

Contirm 45

p—

\ ? ) Are you sure to transfer to TP?

Yes No |

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

B XA S sha TPE dnrer S “‘L.J
Wedow e
ResN@gors ana PR uas aq AR ANEINOSsY IO +0N
\NHEOEROG -
— ‘ald|
Q = | = TPPage
o
Boot Page
Status Forwaro | | reverse sT0P
FOWARD
Freq.
Setting I
P Pa ’
RBVERSE — “ald
Progerty |
STOP Err MSG |o
Kae, v Device Type: DELTA PLC TP Type. TPYIP
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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)

Welcome screen

WPLSoft

DVP Programmable Logic Controllers

Main screen
B3} WL Budizar
e Yiew  Communication | Optisns e
s N+ R RN
J& | @
81
14} Comemumieation
W RAND
& Dthemes
_l DVPENDL
A FDeNs
1 D9
4 nc
4 pvere
& Deecilink

Overwrite
LH]
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Step 2: After is clicked, 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.
o

-

Celect a PLC Maodel

Program Title
TP70-VED CTRL
Select | TP70P/TP70G -

Communication Setting

E5232 (COMD) 8 Emﬂ?l |

File Name
|I'P?'I} examplel

QK 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 Soll'n§
Connection Setup i
Type |rsz2 - E=C
Commurecations Port (COML)
Commuication Setting Corrmumications Port (COMZ)
COM Port COMI | TPO4G-CLIUSE Port (COM3)
Dats Lesgth [ ~| © RIUGHY
Parity {Even =
Stop Bats i _v_] Auto-detect
Band Rate [e0 =
Station Addmss |1 + __ Default |
Ethermet Setting
r ‘ =)
Port T
Busd Rate Decided by
5 PLC Setting
" WPL Setting
Setup Respondog Time
Times of Auto-retry I3_ -ﬂ
Time [aderval of Auto-miry (sec) B =
OF | Cancel |
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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[TPTO-VFD CTRL] - Delta WPLSoft

mE ]

‘b=z EE YDD&2|T |9

: File Edit Compiler Comonents Search ¥iew Comorunication  Options Wizad Window Help

I BERewRES S E OeDE K &
‘RelayType MU EBWERUEATH bl DaEId5 M

21

= 1./t Communication Setting

ELadder Diagram Mode

v REIIZ
=P Ethenst
il DYPENDI-SL
4l IFD9306
4l 1FD9s07
4 B
4l DYPFENOL
= ) DirestLink
=5 USB
EP Ethernet

BB X]

<

2.5.1 Planning a Program

ooonzo
oooo2
000022
ooooz3

NOP
NOP
NOP
NOP

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.
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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 ;{E

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.

K F ™

‘EE File Edit Compiler Comments Search View Communication | Options Wizard Window Help ==
BEEcsvEEEFO VO E 09 HE Y & EEEes 2T
DN =E&E| | G| @A @ RlyTypedr QU H MW ERE AT b T
2|0 #0 1 =]
E|‘Cj’= Communication £ _{ I I /I

FORwWARD  |R_OUTPUT

[l

— | /1

REVERSE F_OUTRUT

=5

M2

— |

STOF

L] n 3 ‘l | »

Overwrite Row:0 2079208ps | |

Compiling is complate!

< m 3

After the program is compiled, the users can download the program. After the users click | (7 | 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.
-
trensersetur

Communication MMode

IPC=:>PLC

[ Program

v Device Comment

[T Initialize Desvice Cominent

[~ Synchronize Project and PLC Password
[~ Retentive Range

[~ Default Value

[ RIC

[T Backup to Flash (EH2Z/EHZL/EV)
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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

==

..

Retentive Range | Default Value [ Device Comment Configuration |

|[Device || Min [

Mar ][ Stan | End |
7 37

X

Memory Remain:

"o

0 37 0

999

999

0 0

2000 4095 2000 4095
0 1023 | o 1023
0 255 0 255
0 255 0 255
0 998 0|
2000 4999 | 2000 4999

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 changing the values in devices.

® Monitoring a program

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

After the users click 5 , 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.)

0] kel
— | il (v
FORWARD — R_OUTPUT F_OUTRUT
b1 Y0
— | i (v
REWERSE  F_OUTPUT R_OUTPUT
[
_| I RST il
5TOP FORWARD
RST W1
REVERSE
RST [
5TOP
Y0 1
— 14 (oMo
F_OUTPUT  R_OUTPUT 5TOP_S
END
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If the users want to change 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]
— | i Lo )
FORWSRD  [R_OUTFUT F_OUTPUT
Set On
M1 Set Off
4| li Change Present Value Cov
REVERSE ASCII Input R_OUTPUT
Forced Devices List
M2 Rising-edge Trigger
—| I— Falling-edge Trigger RST lt
STOP FORWARD

R5T 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 1/0
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 hal
| [l
I I/ | (-
FORWSRD  R_OUTPUT F_OUTRUT
Set On
M1 o | setOff
I I/ | [ Change Present Value

L]
REVERSE F_OUTFUT ! £3CII Input

om0 | Force >
Mz Off (X Forced Devices List
I Release QU/Y) Rising-edge Trigger

sTOP Release All

Falling-edge Trigger
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Monitoring 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 | (i | 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.

&

Examnle(ENG}_ - I;‘lgitg‘\ﬁuﬁl_&:ﬂ -{Manil.:g Devices]

El

4

Q Eile Edit GCompiler: Comments: Search’ View: Communication | Opitions: Wizard  Window  Help I _ Il
mERewEE (5 ° [@o @ ¢ 2T
: | | |5 @ i

2 %] |Device Name Comment Status T/C Set Valug Present Value {16 bitg Present Value |

---ﬁ‘i Communication £

P -
Device monitor input ﬁ

Device name
pm Input !
Device Number Cancel

—

7 P

-

m | r

Overwrite Scan Time: 14ms  2079205teps | m || FLC COM: 1 (9600, 7.E. 1)

Elﬁli
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&- Example(ENG) - Delta WPLSoft - [Moniter Devlmm
:g Eile Edit Compiler Comments Search View Communication | Options  Wizard  Window Help [=[=][x]
BEEecw@EE 9B 00 [@o & o5 = > I
s HH | | ¢ @
2| %l |Device Name |Com.ment | Status |ch Set \-’alu%Pres ent Value (16 bit%Presmt Value
=- 'f:j’ Commumnication £ MO FORWARD
Mt REVERSE
M2 STOP
M3 STOP_§ o

Scan Time: 14ms  2079205teps | w0 |[REINGY 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 change 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.
-

- E it GCompiler: Comments Search Miew  Communication | Options: Wizard - Window  Help [= =[] ||
mEsewEE F 00 ca@0oe T 2 ===
e EE ¥ oo @

ﬂﬁl Device Name Comment Status T/C Set Valug Present Value (16 bit3Present Value
E---ﬁi Commutication £ 0 ° D)

REVERSE
|sTOP

Mi SetOn D\\,:
m -

M3 |sTOP 8 ' &

Yo ' '

Y1

Set Off
Rising-edge Trigger
| Falling-edge Trigger
-F_OUI'PUT | : Force 3
R_OUTPUT Forced Device Table

Delete Del
Cut Crl+X
Copy Ctrl+C
Paste Ctrl+V

4 D Clear all b

< | 1 b

Ovwerwrite Row: 0 Scan Time: 1.4 ms  20/7920 Steps

Device Comment

Display Item 3

Export to CSV File
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@ ——— .
£} WpL Editor - [Monitor Dev

=arch Miew  Communication | Options: Wizard  Window  Help

.._:__@I__I |§5 (1] [ o e |;- ':'. 2
Do o @

Device Name |cDmmem | Status |T.«’C Set Valu%Presmt Value (16 bit% Present Value

FORWARD )
|REVERSE ' .
'sTOP

|STOP S

|F_ouTpPUT

|R_OUTPUT

ScanTime: 1.4ms  2079205teps | | JEREANNY 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.
B pie Comuents Search Fibw Communication | Options Wizard Wadow Help -8 x
3 =1 | Tookars » a, “
Workspace >
g @ B % [ L @] TrEEE T % o
n EBew BB S0, T, : R T ‘ 4
Ionitoring Data Format 3 =
Floating Format Setting D
t M1002 Zoom N i s
- [znst 235 c25¢ |
Irstruction List Mode 1
&2 Ladder Disgraze Mods
18R 55 Digattons [zmst Y0 Y1 | =
12 M1000 @  Devie i N
B2 Device Conent Lis foot e x1000 |
%% Used Devaos Report CteAl+U [
3 show Commens k20000 st Y0 |
BB pctinTransition Editor - Sif+AIL, 7
: % ::t K40000 (o] Yo |
L Ko
owscs ksooon 51 1010 |
Y - [
_| } INCP [301]
62
FEND
- M1000
- SET )
i S— ! e— :J
Overwnite Row: 2, Col. 4 SeanTire: 14ms 687520 5teps | | IR PLC COM. 1 (3600, 7, E, 1) TPIRITRI0C (PLE Station Address: 1)
A
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2. After is clicked, the value in D1004 will be shown.
i Coreplér  Comoents Gearch Yiew G | Opties Wl Widow Help & x
csEHB 0|y F| QRO IFFOL (1024
BEBerREwgPooEEROOG N VTRl
Devics Naree lcnml |sms ]T:csnvau |muvmtlabi|mmvu(nufﬁmm [rm« ]Tlcmvmm-{
D1004 HDO3 ‘H24220003 Foom Hexadecimal
 Overmite Row | S Tie 15w 107750 5eps | o | R PLC COM | G600, 7., 1) TPIOPITPI0G (PLC Station Address: 1) =
a1
DHSCS misuses operand (Enror code: 0D03)
Reference Step Number: 93
L — al 2

3. The error code shown in the figure above is HD03. 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.

N R p— mEx
Eie Edit Compiler  Coprue cuch Yiew C oAl Optiors Wizar]l Window Help -8 %
GHE 00| YLRS| QR0 IFTHOL 200 4
gEsevaiaiooEm@OOGa s 2RO S
Devics Naree lcnmnl |sms ]T:csnvm |muvm(|au|mmvm(uufrm;m [Pmn ]'ms«vwmq
D1004 HO ‘H24220000 FO.000 Hexadecimal
Overmite SonTime: 14ws 6790 5teps | o | IO PLC COM. 1 (5600, 7., 1) TPIOPATPI0G (PLC Station diess: 1) —
a1
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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.deltaww.com)
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 far:

TP USE Port

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

‘what do pou want the wizard to dao?

© Install the software automatically [Recommended)
% Install from a list or specific location [Advanced)

Click Mext to continue.

< Back I Mext > 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)

Hardware Updatewizard

Please choose your search and installation options. .

% Search for the best driver in these locations.

O

Select the Folder tha contains drivers for your hardware.
Use the check boxes below t limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

& (2 TREdkor 1,50 -
™ Search removabe media (foppy, COROM. ) i =l
[V Includs this Incation in the search 5 BrpGrou

£ DocFiles
[C:4Program FilestDelta Industial Automation\ TPEt v | — B Giosta [
o Hm
© Dont search. | will chaose the driver ta install @ Lengusae
Cilog
Choose this option to select the device diver from a list, Windows does not guarantes that 12 Recipe
the driver you chaose will be the best match for pour hardware. 2 TempData
=] ]
R 0 ]

Ta view any subfolders, click a plus sign above,

< Back Next > Cancel Cancel
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4. 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

File  Action  Wiew Help

=10l x|

> @EEFS R A=nE

2 WINEP-ENG

D\g Batteries

_J Computer

“ge Disk drives

§ Display adapters

i DVDJCD-ROM drives

123 Floppy disk controllers

& Floppy disk drives

{45 Human Intetface Devices

1) IDE ATAJATAPT controllers

2 Keyboards

) Mice and cther pointing devices
B8 Network adapters

- Ports (COM & LPT)

' néyi Communications Port {COM1Y
néyi Communications Port {COM2)
. Printer Port (LPT1)
TP USE Part (COMS)
Processors

= SCSI and RAID controllers

Sound, video and game controllers
W Svstem devices

| v

5.  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 & ddress

PC COM Port

Baud Rate

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

COMS
115200 it

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] The number of communication ports varies from model to model. The modes that the
communication ports on TP70P series text panels support are different, and the methods of setting the
communication ports are also different. Please refer to the tables below for more information.
TP70P-32TP1R/16TP1R/22XA1R/21EX1R:

Communication port

Interface

Mode supported

Method of setting a
communication port

COM1 supports connection to

Users have to install a USB

COM1 uUSB software, and the driver if COM1 is used for the
uploading/download of a program. first time.
COM2 is set by means of
COM2 RS-485 PLC mode special D devices and special
M devices in the PLC.
COM3 RS-485 Text panel mode CQMB I.S set by means of
objects in the text panel.
TP70P-RMO
Communication port | Interface Mode supported Method ?f s?ttmg a
communication port
COM1 supports connection to Users have to install a USB
COM1 USB software, and the driver if COM1 is used for the
uploading/download of a program. first time.
COM2 RS-232 Text panel mode CQMZ I? set by means of
objects in the text panel.
COM3 RS-485 Text panel mode CO.M3 I.S set by means of
objects in the text panel.
TP70P-RM1
Communication port | Interface Mode supported Method ?f s?ttmg 2
communication port
COM1 supports connection to Users have to install a USB
COM1 uUSB software, and the driver if COM1 is used for the
uploading/download of a program. first time.
COM2 RS-232 Text panel mode CQMZ I.S set by means of
objects in the text panel.
RS-485/ COM3 is set by means of
coM3 RS-422 Text panel mode objects in the text panel.
TP70P-RM2
Communication port | Interface Mode supported Method c.>f s.ettlng a
communication port
COM1 supports connection to Users have to install a USB
COM1 USB software, and the driver if COM1 is used for the
uploading/download of a program. first time.
COM2 RS-232 Text panel mode CQMZ I? set by means of
objects in the text panel.
COM3 RS-485 Text panel mode CQM3 I? set by means of
objects in the text panel.
COM4 RS-485 Text panel mode CQM3 I? set by means of
objects in the text panel.
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COM1

COM1 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 COM1. Please refer to section 3.1 for more information about
installing a USB driver.

COM2

The mode that COM2 supports is a PLC mode or a text panel mode. COM2 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. When the mode that COM2 on a TP70P series
text panel supports is a PLC mode, 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. When the mode that COM2 on a
TP70P series text panel supports is a text panel mode, COM2 is set by means of objects in the text panel. If a
communication error occurs in COM2, a message saying that a communication error occurs in COM2 will
appear on the screen of the text panel.

COM3

COMBS 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 COM3, a message saying that a communication error occurs in COM3
will appear on the screen of the text panel.

COomM4

COM4 supports the text panel. After a driver is selected, COM4 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 COM4, a message saying that a communication error occurs in COM4
will appear on the screen of the text panel.
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3.3 Setting PLC Communication

[ Question] How to set the PLC communication of TP70P?

[ Answer] The PLC communication of TP70P is set in the same way as the communication of a DVP series
PLC is. It is set by means of special D devices 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 e .
(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 bit
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
b3 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: PLC communication uses an ASCIl mode.

If the communication format that PLC communication uses is the ASCIl 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.
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M1002
| MOV H86 | D1120

SET M1120

Example: PLC communication uses an RTU mode.

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.

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.

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)
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3.4 Using the Communication Port Supporting PLC
Communication as a Master Station

[ Question] How to use the communication port supporting PLC communication as a master station?

[ Answer] If the communication port supporting PLC communication is used as a master station connected to
another device, commands will need to be sent by means of the Modbus instructions in a PLC program. 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.deltaww.com).

Using COM2 to read the data in a DVP series PLC and write data to a DVP series PLC is described below.

Example: COM2 on TP70P-16TP1R is used to set YO on a DVP series PLC to ON.
Step 1: Please download the program below to TP70P.
M1002

_{ I !MOV Heg D120 ‘

!SET M1120 |
M1T
i !SET M1122 |
M1D

_{ I !MODWR K1 HE0D K1 ‘

Step 2: Connect COM2 on TP70P-16TP1R to the two RS-485 wires connected to a DVP series PLC. When
M10 is ON, YO on the DVP series PLC is ON.

DVP PLC
125A2

comz

RS485(s)
RS485(7)

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.
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M1127

SET

M1123

RST

SET

k1140

RST

SET

M1141

RST

M1127

M1123

11140

11141
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3.5 Setting Text Panel Communication

[ Question] How to set the text panel communication of TP70P?

[ Answer] After a driver is selected, the communication port supporting text panel communication can function
as a master/slave station. Users can set a communication format for the communication port supporting text
panel communication 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

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 Projct

HMI <= PLC
Bet Device Type

|DELT& FLC

TP Type
[TF70F

File Mame
|TpeD

Catizel

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
B Fesns
Alignment Alignleft v
WValue Type Unsigned = [ Leading Zeros
Vaie Length | Refer Device
Refer Device
Integer Humbe, -
Iv Device Name |D -

Decimal Hugb

Device Number |0

" Internal PLC Betting

@ Extemal PLC Seifing

of1]z2]2]4] 5]

Connect Com COMS b ﬂﬂﬂﬂﬁﬂ Clear
PLC Addtess |1 = clofjelEl 4]
(0~255) Close
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Step 3: In the Basic Configuration window, click TP <=> PLC Protocol, and then set a communication format
for COMS3. (In the example, the communication format set is (9600, 7, E, 1).)

Basic Configuration

cation Set [ Protocol Setting(TP <=3 PLC)

bject C Setting
¥ Default COM Port ™ Default PLE Addrass

et TPPort et PLC Addeess
+ Intemal ComFort
=
" External ComPort

Apply

IE TP Other Setting

COM3 |

R342.

Baud Rate oo ~|
Data Length |
Pasity [fven  +|
Stap Bit [ =

< M EY

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
COoM3 128A2

B;%
g

RS485(8)
RS485(9)
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3.6 Setting an RTU Mode for Text Panel Communication

[ Question] How to set an RTU mode for text panel communication?

[ Answer] When COMS 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

HIMI <=> FLC
Set Device Type

'DELT Modbus RTU v

TF Type

TPTOP |

File Hame
|TpeD

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.) Type a standard Modbus
communication address in the Device Number box.

Refer Device

404097 = It Bl g
Alignment Alignleft «
Walue Type Unsigned e [~ Leading Zeros

Walue Length

Refer Device

Refer Devwi
Integer Number| efer Dewice

Decimal Numbe: I Drevice Name

Device Numher (404007
2 0l G
Connect Com ’m ﬂﬂﬂﬂﬁﬂ Clear
PLC Address L 4 c|o| e[| ]

(0~255) Close

[ Intetnal PLC Setting
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Step 3: In the Basic Configuration window, click TP <=> PLC Protocol, and then set a communication format
for COMS3. (In the example, the communication format set is (9600, 7, E, 1).)

Basic Configuration

cation Set [ Protocol Setting(TP <=3 PLC)

bject C Setting
¥ Default COM Port ™ Default PLE Addrass

et TPPort et PLC Addeess
+ Intemal ComFort
=
" External ComPort

Apply

IE TP Other Setting

COM3 |

R342.

Baud Rate oo ~|
Data Length |
Pasity [fven  +|
Stap Bit [ =

< M EY

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
COoM3 128A2

B;%
g

RS485(8)
RS485(9)
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3.7 Using the Communication Port Supporting Text Panel
Communication as a Slave Station

[ Question] How does a device read data in TP70P through COM3 on TP70P?

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

Preparation: You need to restore TP70P to its default values before switching to Modbus Slave RTU Mode.
Turn the TP70P on and then press RESET button for more than 3 seconds. Go to system setting page and
select FA Rest. After that TP70P will restart and you can follow the steps below to modify data in TP70P
through the RTU mode

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

New Progct

HIMI <=> FLC
Set Device Type

|=I\ﬂodbus Slave RTU Mode ﬂ

TF Type

TPTOP |

File Hame
|TpeD

Cancel

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

Refer Device

,I)Di I:I Font Setting Font
Alignment AlignLeft =
Value Type Unsigned A ™ Leading Zeros

Value Length Refer Device
Refer Device
Fnteger Numlber i [v Device Name ’m
Decimal Number c
* —MHEPLCITE Device Numb| E
- 012038 5]
J|| slzisislalsl | e
- (=] E
: o1 5 e o ) Close
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Step 3: In the Basic Configuration window, click TP <=> PLC Protocol, and then set a communication format
for COMS3. (In the example, the communication format set is (9600, 7, E, 1).)

Basic Configuration

Con

cation Set [ Protocol Setting(TP <=3 PLC)

oL biect C Setting
¥ Defmilt COM Port I~ Default PLE Address

et TPPort et PLC Addtess———
+ Intemal ComFort
= |
=

 External ConPort
Apply

COM3 |
R4

Baud Rate 600 h

DataLength |
Stop Bit [ =
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.

Step 5: Download the program below to the PLC.

11002
I !MO\/ Has D1120 |
!SET M1720 |
h10
/N !SET M1122 |
h10
_{ I !MODWR K1 H1000 K1 ‘

Step 6: When M10 is ON, users can see that the value displayed on the screen of TP70P is changed to 1.

DVP PLC

Ccom3 125A2

RS485(8) %E

RS485(9) é
X
Ny

agg

gk

A
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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 128A2
RS485(8) :
RS485(9) é

<<

SNl

y______ 4
D0~D7 —=ifjsssssssssssmn D0-~D7

Step 1: Click System Parameter Setting on the Global Setting menu.

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.

System Parameter Setting E

rPage Auto-Jump/Backlight Control
|~ Enahle

Fage Auto-Jump Eefer Device Backlight Control Refer Dievice

—

Read/Write Block Setting
¥ Read Block Setting

ReadStart Addr. [Do | Lengtnfy] =
Wit Start A dd. |Dg _|

|~ Wiite Black Setting

Wete St Aildr | Lol rengn =
| =

Read Start Addr | ]
O I Close
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Step 3: Click .| at the right side of the Read Start Addr. box. Select the External PLC Setting option
button and DO in the Refer Device window.

Systemn Parameter Setting

Page Auto-Jump/Backlight Control
| Enable

FPage Auto-Tump Eefer Dewice

Eacklight Control Eefer Dewice

"ﬁ KELTA

COM3

| | Refer Device
~Refer Device
Read/Write Block 3 ettin,
¥ Read Elock Setting & PLC |¥ Device Name |D vl
Read Start Addr. I—Dg ] ©TE
I 0

Write Start Addr. o0 _I ¢ Intemal FLC Setting Dewvice Mumber
|~ Wihite Block Setting ﬂﬂi‘ ilﬂﬂ
s A I _I Connect Com COMS Vl ﬂﬂﬂﬂﬂﬂ Cloar |
ReedSladdde [~ | ||PLEAddmes i 3 c|p|E|F| | /]

(0~253) Cloge I

ok | Close |

DVP PLC

RS485(8)

RS485(9)

125A2

<<

D10~D17 ne—-- D 10~D17

® Write Block Setting: The values in D10~D17 in TP70P are written to D10~D17 in the DVP series PLC.
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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

X

System Parameter Setting

Page Auto-Tump/Backlight Control
[~ Enahle

]

ReadWiite Block Setting
I” Read Block Setting

I -
=
v Write Block Setting
Wite Start Adde [DIL0 ol Lengn Ca—
Read Start A ddr Dl ]
OF I Close

Step 2: Click J 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-Jump/Backlight Control
[~ Enahle

e

ReadWrite Block Setting
I Read Elock Setting

]
-

Iv Write Block Setting

L]
—

Witite Statt A ddr. D10

Read Start Addr D10

Step 3: After the steps above are complete, and the program in TPEditor is downloaded to TP70P, TP70P

Refer Device

Refer Device

o
v Dewice Name | -

Device Humber |10

7 Internal PLC Setting

® Bremdl PLE Settng ol1l2|3] 5|
Connect Com COM3 hd ﬂﬂﬂﬁﬂﬂ
PLC Address |1 =l c|o|E|E] |«
(0~255)

[0):4

ok |
Clear
Close

can exchange data with the DVP PLC series by means of COM3.
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3.9 Setting the Analog Channels in TP70P

[Q] How to control the analog channels in TP70P?
[A] The analog channels in TP70P can be set by means of special D devices. This function is only applicable
to TP70P-22XA1R and TP70P-21EX1R.
® The correspondence between analog input values and digital values is shown below.

Model TP70P-22XA1R TP70P-21EX1R
Mode
Voltage -10 V~+10V -2000~+2000 Not supported
-20 mA~+20 mA -1000~+1000 Not supported
Current +4 mA~+20 mA +0~+1000 +0~+4000
+0 mA~20 mA Not supported +0~+4000
Temperature ) 00510106 oC Not supported -200~+1600

® The correspondence between the analog output values and digital values is shown below.

Model TP70P-22XA1R TP70P-21EX1R
Mode
Voltage -10 V~+10V -2000~+2000 Not supported
Current +0 mA~+20 mA +0~+4000 +0~+4000
. +4 mA~+20 mA +0~+4000 +0~+4000

® The special D devices used to set the analog channels in TP70P-22XA1R and TP70P-21EX1R are
described below.

Device TP70P-22XA1R TP70P-21EX1R
number
D1110 Present value of analog input channel 0 Present value of analog input channel 0
(ADO) (ADO)
D111 Present value of analog input channel 0 Present value of analog input channel 0
(AD1) (AD1)
D1112 Present value of analog input channel 2 Present value of temperature input
(AD2) channel 3 (PT3)
D1113 Present value of analog input channel 3 Present value of temperature input
(AD3) channel 4 (PT4)
D1115 Modes used by analog channels
D1116 Output value of analog output channel 4 Output value of analog output channel 2
(DA4) (DA2)
D1117 Output value of analog output channel 5 Not supported
(DA5)
® D1115in TP70P-22XA1R D1115 is described below.
D1115
Bit 15~12 Bit 11~10 Bit 9~8 Bit 7~6 Bit 5~4 Bit 3~2 Bit 1~0
X DA5 DA4 AD3 AD2 AD1 ADO
Value AD mode DA mode
00 -10 V~10 V -10 V~10 V
01 -20 mA~+20 mA 0 mA~20 mA
10 4 mA~20 mA 4 mA~20 mA
Note: X means “Not supported”.
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Example: Setting D1115 in TP70P-22XA1R D1115

If the mode used by ADO is -20 mA~+20 mA current, the mode used by AD1 is +4 mA~+20 mA current, the
mode used by AD2 is -10 V~10 V voltage, the mode used by AD3 is -10 V~10 V voltage, the mode used by
DA4 is +4 mA~+20 mA current, and the mode used by DA5 is -10 V~10 V voltage, the value in D1115 will

be D’209.

D1115
Bit 15~12 Bit 11~10 Bit 9~8 Bit 7~6 Bit 5~4 Bit 3~2 Bit 1~0
X DA5 DA4 AD3 AD2 AD1 ADO
X 00 10 00 00 10 01
® D1115in TP70P-21EX1R is described below.
D1115
Bit 15~10 Bit 9~8 Bit 7~6 Bit 5~4 Bit 3~2 Bit 1~0
X DA2 X X AD1 ADO
Value AD mode DA mode
00 0 mA~20 mA 0 mA~20 mA
01 4 mA~20 mA 4 mA~20 mA

Note 1: X means “Not supported”.
Note 2: The temperature input channels only support Pt100 sensors.

Example: Setting D1115 in TP70P-21EX1R
If the mode used by ADO is 0 mA~20 mA current, the mode used by AD1 is +4 mA~+20 mA current, and
the mode used by DA2 is 4 mA~20 mA current, the value in D1115 will be D’104.

D1115
Bit 15~10 Bit 9~8 Bit 7~6 Bit 5~4 Bit 3~2 Bit 1~0
X DA2 X X AD1 ADO
00 01 00 00 01 00
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