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1.1 Overview

There are currently 22 models of Smart Relay series PLC products:

Model

SM172 controller | SM172PS11BDT, SM172PS11BDR, SM172PS11BDM.

ZR2 controller ZR2PB11P7, ZR2PA11BD, ZR2PP11BD2A, ZR2PP11P7, ZR2PP11BD.

ZR1 controller ZR1PAQOOP7, ZR1PBOOP7, ZR1PB0O0OBD, ZR1PAOOBD, ZR1PPOOBD2A, ZR1PPOOBDA4A.

SM172EAM0800, SM172EDMO0800,. SM172EDMO0800P7, SM172EDMO0810,
SM172EMIO1000, SM172EDM1600, SM172EDM2800, SM172EMIO2800.

Extension module

1.2 SM172 controller

1.2.1 Component description

The appearance diagrams of SM172PS11BDR, SM172PS11BDT, and SM172PS11BDM are as follows:
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Table 1-1. Interface Description of SM172PS11BDT, SM172PS11BDR, SM172PS11BDM

No.

10.

11.

12.

13.

14.

Interface

Digital output (DO)

Ethernet interface

Power source
interface

Type C interface

Type A

Expansion Module
Interface

KEY

Power supply output

Analog input (Al)
Resolution of 16 bits

Digital Input (DI)

Analog Output (AO)
Resolution of 16 bits

RS485 interface

Panel indicator light

LCD display screen

Description

SM172PS11BDR: 8 channel outputs (3A electromagnetic relay output).

SM172PS11BDT: 8 channel outputs (0.5A transistor drain output). DO1~DO2 are fast
outputs(FDO)

SM172PS11BDM: 6 channel 3A electromagnetic relay outputs, 2 channel
0.5A/240VAC solid-state relay outputs.

1 channel, support MODBUS TCP master-slave function, ntp/sntp time

synchronisation service, DHCP/bootp automatic IP acquisition function, webserver
website service.

24V DC power supply input

For connecting to a computer and communicating with programming software.

Used to read and write USB flash drive files.

Supports connecting 7 Extension modules, The expansion bus supports extension,
with the following constraints: only one expansion bus is allowed to be extended, and
the length of the extension cable shall not exceed 1 meter. Otherwise, the modules
behind the extension cable cannot be correctly detected.

Hot-swapping is not supported for this interface.

10 buttons, including 6 buttons for up, down, left, right, ok, and esc to control the
screen menu, and F1, F2, F3, and F4 user-defined function codes.

Provide external 5V and 24V power supply interfaces with a power of 1W to supply
power to active sensors.

8 channel analogue inputs

Voltage signal: 0-10vVDC

Current signal: 4-20mA/0-20mA

Resistance signal: 0-30kQ, support NTC_10K (3950) or PT1000 PT100.

8 channel inputs

Active 24VDC input Drain/Source, with isolation.

The last 4 channels support pulse counting mode (high speed), 100kHz.

4 channel analogue outputs.

Voltage signal: 0-10VDC

Current signal: 4-20mA

2 channels, baud rate support up to 115200bps, support MODBUS RTU
master/slave.

POWER: Power indicator, green, ON=with power, OFF=without power.

Run: Run indicator, which is a two-color indicator.
Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.
Green, ON = user logic is running.

SF: Alarm indicator, yellow, ON = Abnormal alarm.
Display of predefined menu interface configuration parameters.

-10 -
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Display of user-defined interfaces can display logical data and design logical data.

1.2.2 Technical specifications

Table 1-2 SM172PS11BDT, SM172PS11BDR, SM172PS11BDM Complete Machine Specifications

Function

Power supply
voltage

Power dissipation
in W

Operating
environment
Storage
environment

Protection class

Wiring terminal

Memory (unit)

Analogue
Input/Analogue
Output Accuracy

Performance

RTC real time
clock

Install
Housing

Number of 10

Description

Typical 24VDC, Range: 24VDC+15%
10W
-20 ~ 60°C, 10% ~ 90% relative humidity, no condensation.

-40~70°C; 10% ~ 90% relative humidity, no condensation.

P20

Plug-in screw terminals for one 1.5 mm? wire

Flash: 2MB (execute (1M BIOS + 1M Application))

SRAM: 516KB (read-write(256KB BIOS + 256KB Application + 4KB retain variables))

NOR Flash: 8MB (File System (2M BIOS + 2M Application + 4KB retain variables + other)
PSRAM: 8MB (read-write (BIOS))

Voltage signal: 0-10VDC, error +1% of full scale.

Current signal: 4-20mA/0-20mA, error £1% of full scale.

Resistor signal: supports NTC10K. Allowable error:  (-15°C™55°C: £0.2°C. -25°C"15°C and
55°C-70°C: *0.4°C. -40°C"-25°C and 70°C"110°C: *1°C) .

PT1000, Allowable error: —100°C “400°C: 0.3°C. -200°C "-100°C and 400°C ~600°C: 0.5°C .
600°C "850°C: 1°C

PT100, Allowable error: —100°C™400°C: 3°C. -200°C "-100°C and 400°C ~600°C : 5°C. 600°C
“850°C: 10°C

Control logic program cycle time: less than 50ms, operation cycle can be configured.

Accuracy (@+25°C): +2 sec/day
Power down hold 14 days @ +25°C

35mm DIN rail mounting
Plastic material PC+ABS

8Al, 8DI, 4 AO, 8DO

Table 1-3 SM172PS11BDR, SM172PS11BDT, SM172PS11BDM System Functional Specifications

Function

Maintenance

Fault Alarm

Describe
Equipment maintainability: supports remote and local firmware and control logic updates.

The device malfunction light is on, and the module is offline with an alarm message.

Control the operation of

logic files

Support parsing control logic files according to control logic parsing specifications.

-11 -



SystemePLC Studio User
Manual

Support standard . . .

] . Support standard instructions in IEC61131-3.

instructions

Local closed-loop The controller should be able to independently execute programs locally without relying on
control the upper computer for operation.

Data storage Controller setup parameters, network configuration, power down hold data stored to flash.

Time synchronization Support configuring NTP/SNTP for automatic time synchronization service.

MODBUS master-slave

. ) Support MODBUS TCP/RTU master-slave communication function.
station function

User defined interface | Supports user-defined interfaces that can be used to display and enter data.

Parameter Menu A menu interface with configuration parameters on the user interface.

Support web services, able to access web pages on devices through IP, modify
Webserver parameters through web pages, and view and modify user-defined data through web
pages.

1.2.3 External wiring diagram
The SM172PS11BDT wiring diagram is shown below:

External 24VDC power supply External 24VDC power sup

®

External 24VDC power input

COM4 @[I EE—
po2f @ Of————*
comzff| & pff———-
oot &1 El
comifl & of———
——t+
T

| = =] (=N = =] [ = =] (=N = =]
© ~ © n * + .
8 § 88 2 8 & LJ
DO
(24VDC)
SystemePLC S172 Sy%lzécm%
\ )
Power Run SF
RS485-1 -RS485-2 DI Al ouT
{ ‘H’ 3 5 g 0’7 —‘
0 - o @ % = = P4 z > 0
Z O O 0 O Q-9 2% QRe~ S 292X OoLert®XO|l>sg 2
+ . 8ll. . 3 0 I I XX Ooaoob Oooaan It rsII<<IoldoO
]
E@@@@@ @ (O(0) a [OLOL0] QOO [OTOTOTOTOIOTOTOTOTO IO
-1 1N jEEasnapsaas Pt =X N
L e

e
/O—E
g |
Y

Sy

[el

}7
|oA
oF——
o
o—|

TITEETT TSTHE

Cfotl:]ne';t tt;)bthel'fTSSS5 intterface Cj.ﬂjfovflﬁée N External 24VDC power supply
of the Modbus master or

slave station Analog current — . . .
output 4~20mA If there is aresistance input signal,

the resistance input signal and the current,

voltage input signals do not share the

common terminal (RGND, AGND).

If there's only current or voltage or current and voltage input signals,
You can connect to any common terminal (RGND, AGND).

00b1d

TN

5V or 24V power output
(for sensors)

2 Attention

1) Do not install or wire the controller and related equipment under live electrical conditions, as incorrect
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operation may result in mechanical destruction, personal injury or even death. Before installing and
removing any electrical equipment, make sure the power supply to that equipment is disconnected.

2) Please strictly follow the wiring diagram above, otherwise it may cause equipment damage or serious
personal injury.

The SM172PS11BDR wiring diagram is shown below:

N(-) _L(+) External 24VDC power input
+ |, -
[ = B = B = | a o o Qg
% é § vg i‘i + [ .
IN
(24VDC)
SystemePLC S172 Sysiéme
F1 F2 F3
Power Run SF
F4 ESC
RS485-1- -RS485-2 AO DI Al ouT
oo [33ged] spss ARy
2588383 Evmmvgmmnm cNoTBLe~©5 =9

. Bl 8] 52222 85583 8383548 TI2IR222223856

000000 (00007 00TTOO0CT 0DOTITOOT|TOT

TITET TR Fr R T

. Anaog e .hi—T—i—T M priooa] Tl § b 5V or 24V power output
Connect to the RS485 interface cusuo-ov External 24VDG power supply 0 2 (for sensors)
of the Modbus RTU master or A ¥
X nalog current

slave station output 4~20mA

If there is a resistance input signal,

the resistance input signal and the current,

voltage input signals do not share the

common terminal (RGND, AGND).

If there's only current or voltage or current and voltage input signals,
You can connect to any common terminal (RGND, AGND).

The SM172PS11BDM wiring diagram is shown below:
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N(-EL(+)

[=]]]
(=]
S

COMS5
DO8+
DO8.

com2 @ 1]
votff & pf———

comifl &0

=]

. @ D

F L ‘
Do IN

(24VDC)

o o

—
© systemonLc 512 Sveame
F1 F2 F3
Power Run SF O O

o F4 ESC

T lessd Basse e
Toosod boocy Booouuotes 90000
| ”i'l M' [kw"[w{ INERNI
LI [ [pds i )

Connect to the RS485 interfacecuruto-ov |

of the Modbus RTU master or
slave station

1.3 ZR2 controller

Analog current
output 4~20mA

External 24VDC power supply

(for sensors)

If there is a resistance input signal,

the resistance input signal and the current,

voltage input signals do not share the
common terminal (RGND, AGND).

@ @ External 24VDC power input
[= I = B = R = | [ = I = R = | =] =]
QOO0 OO © @)
2882 (88 8
o o

5V or 24V power output

If there's only current or voltage or current and voltage input signals,
You can connect to any common terminal (RGND, AGND).

1.3.1 Technical specifications

Table 1-1 ZR2 controller complete machine specifications

No. Function

Power supply

1
voltage

) Power dissipation in
w

3 Operating
environment
Storage

4 g

environment

5 Protection class

Description

Typical 24VDC, Range: 24VDC+15%

Typical 220VAC, 50Hz, Range: 220VAC£15%

ZR2PB11P7: 4.2W
ZR2PA11BD: 4W
ZR2PP11BD2A: 3.2W
ZR2PP11P7: 6.7TW
ZR2PP11BD: 6.1W

-20 ~ 60°C, 10% ~ 90% relative humidity, no condensation.

-40~70°C; 10% ~ 90% relative humidity, no condensation.

P20
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ZR2PA11BD
ZR2PP11BD2A
ZR2PP11BD
ZR2PB11P7
ZR2PP11P7

All of ZR2

All of ZR2

All of ZR2

All of ZR2
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6 Wiring terminal Plug-in screw terminals for one 1.5 mm? wire All of ZR2

10

11

12

13

Flash: 2MB (execute (1M BIOS + 1M Application))
SRAM: 516KB (read-write(256KB BIOS + 256KB Application + 4KB
Memory retain variables)) All of ZR2
NOR Flash: 8MB (File System (2M BIOS + 2M Application + 4KB
retain variables + other)

Communications

Extended Bus Protocol All of ZR2
bus

Voltage signal: 0-10VDC, error +1% of full scale.

Current signal: 4-20mA/0-20mA, error £1% of full scale.

Resistor signal: supports NTC10K. Allowable error: (-15°C755°C:
Analogue +0.2°C. -25°C™15°C and 55°C-70°C: *0.4°C. -40°C"-25°C and
Input/Analogue 70°C™110°C: £1°C) . All of ZR2

Output Accuracy PT1000, Allowable error: —100°C “400°C: 0.3°C. -200°C "-100°C
and 400°C "600°C: 0.5°C . 600°C "850°C: 1°C
PT100, Allowable error: —100°C7400°C: 3°C. -200°C "-100°C and
400°C "600°C : 5°C. 600°C "850°C: 10°C

Performance Control logic program cycle time: less than 50ms. All of ZR2

Accuracy (@+25°C): £2 sec/day

RTC real time clock All of ZR2
Power down hold 14 days @ +25°C

Install 35mm DIN rail mounting All of ZR2

Housing Plastic material PC+ABS All of ZR2

Table 1-2 ZR2 Controller System Functional Specifications

No.

10

Function

Maintenance

Fault Alarm

Control the operation
of logic files
Instructions

Local closed-loop

control

Data storage

Time synchronization

MODBUS
master-slave station

User interface

Parameter Menu

Description

Equipment maintainability: supports remote and local firmware and control logic
updates.

The device malfunction light is on, and the module is offline with an alarm
message.

Support parsing control logic files according to control logic parsing specifications .

Support standard instructions in IEC61131-3.

The controller should be able to independently execute programs locally without
relying on the upper computer for operation.

Controller setup parameters, network configuration, power down hold data stored
to flash.

Support configuring NTP/SNTP for automatic time synchronization service.
Support MODBUS TCP/RTU master-slave communication function.

Supports user-defined interfaces that can be used to display and input data.

A menu interface with configuration parameters on the user interface.
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1.3.2 Component description and external wiring

1.3.2.1 ZR2PB11P7

Connect to the RS485 interface

of the Modbus RTU master or N L N
slave station

24VDC power output

Systéme
electric

SystemePLC SR

A
il
ESC <] [> OK
=~ & = = @
(220VAC)
DO C IN——
- o4 S 5 2 4 3
28 88 88 8 8 L e N
D DD D||OOLOD OOD
o o L= =) o o o o 0O 0o o
1§ DJ
L(+)  N(-)

Table 1-3. Interface Description of ZR2PB11P7

No. Interface
1 RS485 interface

2 Digital Input (DI)

3 Ethernet
interface
4 Power supply

output

5 USB-C interface

6 Extension
Module Interface
. Power source

interface

8 Digital output

Description
1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave
stations through parameter.
8 channel inputs: Active 220VAC input with isolation.

1 channel, support MODBUS TCP master-slave function, ntp/sntp time synchronisation
service, DHCP/bootp automatic IP acquisition function, webserver website service
Provide external 24V power supply interfaces with a power of 15W to supply power to
active sensors.

Connect the computer and programming software for communication

Supports connecting 7 Extension modules, The expansion bus supports extension, with
the following constraints: only one expansion bus is allowed to be extended, and the
length of the extension cable shall not exceed 1 meter. Otherwise, the modules behind
the extension cable cannot be correctly detected.

Hot-swapping is not supported for this interface.

220VAC power supply

4-channel 3A electromagnetic relay output
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No. Interface
(DO)

9 KEY
LCD displa

10 play
screen

1.3.2.2 ZR2PA11BD

Description

6 buttons: up, down, left, right, ok, esc to control the screen menu.

Display of predefined menu interface configuration parameters.
Display of user-defined interfaces can display logical data and design logical data.

When the Ul serves as the Al

Connect to the RS485 interface
of the Modbus RTU master or

slave station

24VDC power output

- 5 | 1T
T T I %ﬁq';mGDa gmémgm m
Iﬂﬂﬂ QQQQQE Eﬂﬂﬂﬂﬂ - =
X0 I OTOIOTOIOIDEOIOTOTOIOI0, B OO
['8 %%%%’%'%%%%%'.ﬁﬁ%
< 4
RS485— ul LouT-
(©) svystemePLC SR Sysjéme
al
U
ESC <] [> oK
D & & = @
DO (24VDC)
RELAY TRANS — IN——
52 s 2|38 3 2
[a] &) [a] (&) [a] [&] Q [&] + | °
QDD D||ODOLOD QOO
0o o 0 o 0 o 0o o 0O 0o o
L(+) N(-) DC24V L
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When the Ul serves as the DI

Connect to the RS485 interface

Table 1-4. Interface Description of ZR2PA11BD

No.

1

of the Modbus RTU master or 24VDC power output
slave station T II [ 11} T11] 4 9
D00 DOOOLDDIDOOOOD OD
TTB| |35553° 35553°(A e
'— RS485— ul -OouT-
(©) systemepLC SR Sysjeme
AU
U
e
ESC < D OK
= & &= =
DO (24VDC)
RELAY TRANS —— IN——
- 5 o4 2| 2 <+ 32
8 8 8 8 8 8 8 8 + | L]
QOO DODIOD @MD
[ I =] 0 o 0 o [ =] 0 o
L(+) N(-) DC24V tj
External 24VDC power input
Description

Interface

RS485 interface

Universal input

(U

Ethernet
interface
Power supply
output

USB-C interface

Extension
Module Interface

1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave
stations through parameter.

8-channel universal input (accuracy to be determined)

Voltage signal: 0-10VDC.

Current signal: 4-20mA/0-20mA.

Resistance signal: Supports NTC10K, PT1000,PT100, Resistance value 0-10kQ.
Digital input: Passive dry contact input.

1 channel, support MODBUS TCP master-slave function, ntp/sntp time synchronisation
service, DHCP/bootp automatic IP acquisition function webserver website service.
Provide external 24V power supply interfaces with a power of 1W to supply power to
active sensors.

Connect the computer and programming software for communication.

Supports connecting 7 Extension modules, The expansion bus supports extension, with
the following constraints: only one expansion bus is allowed to be extended, and the
length of the extension cable shall not exceed 1 meter. Otherwise, the modules behind
the extension cable cannot be correctly detected.

Hot-swapping is not supported for this interface.
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No. Interface

Power source

7 .
interface
8 Digital output
(DO)
9 KEY
LCD displa
10 play
screen

1.3.2.3 ZR2PP11BD2A

Connectto the RS485 interface

Description

24VDC power supply

2-channel 3A electromagnetic relay output
2-channel0.5A transistor 24VDC drain output

6 buttons: up, down, left, right, ok, esc to control the screen menu.

Display of predefined menu interface configuration parameters.
Display of user-defined interfaces can display logical data and design logical data.

If there is a resistance input signal,

the resistance input signal and the current,
voltage input signals do not share the
common terminal (RGND, AGND).

If there's only current or voltage or current
and voltage input signals, you can connect to
any common terminal (RGND, AGND).

ofthe Modbus RTU masteror ~DC24V ~ DC 24V

slave station

24VDC power output

1 e

SystemePLC SR S@g@%

(24vDC)

DO — IN
3 o 2 o 2 9+ 32 —‘
8 83 88 88 8 8 0.
QO |00 OO0 OLOXD)
[ =T =] (= =] o o [ = =] [ == =)
L(+) 7 N(-) External 24VDC power input

Table 1-5. Interface Description of ZR2PP11BD2A

No. Interface
1 RS485 interface

2 Digital Input (DI)

3 Analog input (Al)

Description

1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave
stations through parameter.

6 channels, active 24VDC source input with isolation.

2-channel analog inputs

Voltage signal: 0-10VDC

Current signal: 4-20mA/0-20mA

Resistance signal: 0-30kQ, support NTC_ 10K (3950) or PT1000 PT100.
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No. Interface Description
. 1 channel, support MODBUS TCP master-slave function, ntp/sntp time synchronisation
4 Ethernet interface

10

11

1.3.2.4 ZR2PP11P7

Connect to the RS485 interface ofthe N L

Power supply
output

USB-C interface

service, DHCP/bootp automatic IP acquisition function, webserver website service.
Provide external 24V power supply interfaces with a power of 1W to supply power to
active sensors.

Connect the computer and programming software for communication

Supports connecting 7 Extension modules, The expansion bus supports extension, with

the following constraints: only one expansion bus is allowed to be extended, and the

Extension Module

Interface

Power source
interface
Digital output
(DO)

KEY

LCD display
screen

length of the extension cable shall not exceed 1 meter. Otherwise, the modules behind
the extension cable cannot be correctly detected.
Hot-swapping is not supported for this interface.

24VvDC

4-channel 3A electromagnetic relay output

6 buttons: up, down, left, right, ok, esc to control the screen menu.

Display of predefined menu interface configuration parameters.
Display of user-defined interfaces can display logical data and design logical data.

L(+) N(-)

L(+) N(-)

Sysftéme
electric

S\/sii’em@PLC SR

Power Run SF
o

o

=]

T T R
I [0 s o]
N L

24VDC power output

Modbus RTU master or slave station
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No. Interface Description
1 Digital output (DO) |12 channel outputs (3A electromagnetic relay output).

10

10

11

Ethernet interface

Power source
interface

Type C interface

Type A

Expansion Module
Interface

Power supply output
Digital Input (DI)

KEY

RSA485 interface

Panel indicator light

LCD display screen

1 channel, support MODBUS TCP master-slave function, ntp/sntp time
synchronisation service, DHCP/bootp automatic IP acquisition function, webserver
website service.

220 VAC power supply input

For connecting to a computer and communicating with programming software.

Used to read and write USB flash drive files.

Supports connecting 7 Extension modules, The expansion bus supports extension,
with the following constraints: only one expansion bus is allowed to be extended, and
the length of the extension cable shall not exceed 1 meter. Otherwise, the modules
behind the extension cable cannot be correctly detected.

Hot-swapping is not supported for this interface.

Provide external 24V power supply interfaces with a power of 15W to supply power to
active sensors.

16 channel inputs: :Active 220VAC input with isolation.

10 buttons, including 6 buttons for up, down, left, right, ok, and esc to control the
screen menu, and F1, F2, F3, and F4 user-defined function codes.

1 channels, baud rate support up to 115200bps, support MODBUS RTU
master/slave.

POWER: Power indicator, green, ON=with power, OFF=without power.

Run: Run indicator, which is a two-color indicator.
Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.
Green, ON = user logic is running.

SF: Alarm indicator, yellow, ON = Abnormal alarm.

Display of predefined menu interface configuration parameters.

Display of user-defined interfaces can display logical data and design logical data.
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1.3.2.5 ZR2PP11BD

L(+) N(-) L(+) N(-) L(+) N(-) L(+) N(-) External 24VDC power input

DO12

(=]
DO @U

0000 0000, OO

DO10 @D
com4 @D

ST pm—

=]

i

coms @n
com2 @u

DO9
DO8
DO7
DO6
DO5
DO4
DO3
DO2
DO1

’—+
8 .

(24VDC

Sygﬁf@m@PLC SR

Sys' eme
electric

Power Run SF

S e e e

U ey L KTMM N W\ ]

% 7 [ VR B 0 ] +) -
Connect to the RS485 interface of the DC 24V DC24V  DC 24V DC 24V 24VDC power output

Modbus RTU master or slave station

No.

1

Interface

Digital output (DO)

Ethernet interface

Power source
interface

Type C interface

Type A

Expansion Module
Interface

Power supply output

Digital Input (DI)

KEY

Description
12 channel outputs (3A electromagnetic relay output).

1 channel, support MODBUS TCP master-slave function, ntp/sntp time
synchronisation service, DHCP/bootp automatic IP acquisition function, webserver
website service.

24 DC power supply input

For connecting to a computer and communicating with programming software.

Used to read and write USB flash drive files.

Supports connecting 7 Extension modules, The expansion bus supports extension,
with the following constraints: only one expansion bus is allowed to be extended, and
the length of the extension cable shall not exceed 1 meter. Otherwise, the modules
behind the extension cable cannot be correctly detected.

Hot-swapping is not supported for this interface.

Provide external 5V and 24V power supply interfaces with a power of 1W to supply
power to active sensors.

16 channel inputs: Active 24VDC input. Source, with isolation.

10 buttons, including 6 buttons for up, down, left, right, ok, and esc to control the
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screen menu, and F1, F2, F3, and F4 user-defined function codes.
10 RS485 interface 1 channels, baud rate support up to 115200bps, support MODBUS RTU
master/slave.
POWER: Power indicator, green, ON=with power, OFF=without power.
Run: Run indicator, which is a two-color indicator.
11 Panelindicator light 'Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.
Green, ON = user logic is running.
SF: Alarm indicator, yellow, ON = Abnormal alarm.
. Display of predefined menu interface configuration parameters.
12 | LCD display screen
Display of user-defined interfaces can display logical data and design logical data.
1.4  ZR1 controller

1.4.1 Technical specifications

Tablel-6 ZR1PBOOP7, ZR1PAOOP7, ZR1PBOOBD, ZR1PAOOBD, ZR1PPOOBD2A, ZR1PPOOBDA4A technical
specifications

No.

Function

Power supply
voltage

Power dissipation
in W

Operating
environment
Storage
environment

Protection class

Wiring terminal

Memory

Description

Typical 24VDC, Range: 24VDC+15%

Typical 220VAC , 50Hz, Range: 220VAC+15%

ZR1PAQOBD: 5.3W
ZR1PAOOP7: 6.3W
ZR1PBOOBD: 3W
ZR1PBOOP7: 4W
ZR1PPOOBD2A: 3W
ZR1PPOOBD4A: 6W

-20 ~ 60°C, 10% ~ 90% relative humidity, no condensation

-40~70°C; 10% ~ 90% relative humidity, no condensation.

IP20

Plug-in screw terminals for one 1.5 mmz2 wire

Flash: 1MB (execute (512KB BIOS + 512KB Application))

SRAM: 192KB (read-write(96KB BIOS + 92KB Application + 4KB
retain variables))

NOR Flash: 4MB (File System (1M BIOS + 1M Application + 4KB
retain variables + other)
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ZR1PAOOBD
ZR1PB00BD
ZR1PPOOBD2A
ZR1PPOOBD4A
ZR1PBOOP7
ZR1PAOOP7

All of ZR1

All of ZR1

All of ZR1

All of ZR1

All of ZR1

All of ZR1
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8 Performance Control logic program cycle time: less than 50ms. All of ZR1
RTC real time Accuracy (@+25°C): 2 sec/day
12 All of ZR1
clock Power down hold 14 days @ +25°C
13 | Install 35mm DIN rail mounting All of ZR1
14 | Housing Plastic material PC+ABS. All of ZR1
Voltage signal: 0-10VDC, error +1% of full scale.
Current signal: 4-20mA/0-20mA, error +1% of full scale.
Resistor signal: supports NTC10K. Allowable error: ( =15 °C
"55°C:£0.2°C. -25°C715° d 55°C-70°C: *£0.4°C. -40°C"-25°
15 fnaltc/)iuel d (;0°C~110C°:C "‘1%) o ’ ’ ’ ’ ’ ZRIPPOOBD2A
nputiAnalogue - an C T ZR1PPOOBD4A

Output Accuracy | PT1000, Allowable error: -100°C ¥400°C: 0.3°C. -200°C ~-100°C
and 400°C ~600°C: 0.5°C . 600°C "850°C: 1°C
PT100, Allowable error: —100°C7400°C: 3°C. -200°C "-100°C and
400°C "600°C : 5°C. 600°C "850°C : 10°C

Table 1-7 ZR1PBOOP7, ZR1PAOOP7, ZR1PBOOBD, ZR1PAOOBD, ZR1PPOOBD2A, ZR1PPOOBD4A System Functional

Specifications.
No. Function

1 Maintenance

2 Fault Alarm

3 Control the operationof
logic files

4 Support standard
instructions

. Local closed-loop
control

6 Data storage

. MODBUS

master-slave function

Description

Equipment maintainability: supports remote and local firmware and control logic
updates.
The device malfunction light is on, and the module is offline with an alarm
message.

Support parsing control logic files according to control logic parsingspecifications.

Support standard instructions in IEC61131-3.

The controller should be able to independently execute programs locally without
relying on the upper computer for operation.

Controller setup parameters, network configuration, power down holddata stored
to flash.

Support MODBUS RTU master-slave communication function.
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1.4.2 Component description and external wiring

1.4.2.1 ZR1PAOOP7

Connect to the RS485 interface

of the Modbus RTU masteror N _L N L N L N L
slave station .9 9 ¢ 111 Ol Ol eI
(L LI (o
00D 00000 00000 ©I000 DIDOOD
_RS48:_ §5583 SQDDDDISDEEE £5555
%T@m@PLC SR I Svgime

Power Run SF i
o O O @

L(+)  N(-)

External 220VAC power input
Table 1-8 ZR1PAOOP7 Component Description
No. Interface Description

1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave
stations through parameter.

1 RS485 interface

2 Digital Input (DI) 16 channel inputs: Active 220VAC input with isolation.

3 RUN-STOP switch | Control program to stop/run

4 USB-C interface Connect the computer and programming software for communication
5 Power interface 220VAC power supply

6 Digital output (DO) |8-channel 3A electromagnetic relay output

POWER: Power indicator light, green, ON=with power, OFF= without power.

Run: Run indicator light, which is a two-color indicator.
7 Indicator light Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.
Green, ON = user logic is running.

SF: Alarm indicator light, yellow, ON=abnormal alarm.
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1.4.2.2 ZR1PBOOP7

Connect to the RS485 interface
of the Modbus RTU masteror N _L N L

slave station T T T SrTTl Prir

({f L{f]

CE=E=) RN
QOO DOOOOODOODOD:
T8 |E588Z- 3BEEE°
o o
L Rs485- DI
S\/s#@m@PLC SR SWse éécn'yr?%

IN
Power Run SF
O O O @

(220VAC)

External 220VAC power input

Table 1-9 ZR1PBOOP7 Component Description

No. Interface
1 RS485 interface

2 Digital Input (DI)

RUN-STOP
switch

4 USB-C interface

5 Power interface

Digital output
(DO)

7 Indicator light

Description

1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave
stations through parameter.

8 channel inputs: Active 220VAC input with isolation.
Control program to stop/run

Connect the computer and programming software for communication

220VAC power supply

4-channel 3A electromagnetic relay output

POWER: Power indicator light, green, ON=with power, OFF= without power.

Run: Run indicator light, which is a two-color indicator.
Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.
Green, ON = user logic is running.
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1.4.2.3 ZR1PB0O0OBD

SF: Alarm indicator light, yellow, ON=abnormal alarm.

Connect to the RS485 interface

of the Modbus RTU master or
slave station

101 Tire Liive
000 (0000001000000
(©) 9rstomeLC 58 i

Power  Run SF

o O

® .

(ZAVDC)

DO
o @
o = ® = <
o Q (o] Q Q
a O a O a
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Table 1-10 ZR1PBOOBD Component Description

No.

Interface

RS485 interface

Digital Input (DI)

RUN-STOP switch

USB-C interface

Power source
interface

Digital output (DO)

Indicator light

Description

1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave
stations through parameter.

8 channels, active 24VDC source input, with isolation.
Control program to stop/run

Connect the computer and programming software for communication
24VDC power supply

4-channel 3A electromagnetic relay output

POWER: Power indicator light, green, ON=with power, OFF= without power.

Run: Run indicator light, which is a two-color indicator.
Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.
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Green, ON = user logic is running.

SF: Alarm indicator light, yellow, ON=abnormal alarm.

1.4.2.4 ZR1PAOOBD

Connect to the RS485 interface
of the Modbus RTU master or DC 24V DC 24V DC 24V DC 24V
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External 24VDC power input

Table 1-11 ZR1PAOOBD Component Description
No. Interface Description

1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave

1 RS485 interface ]
stations through parameter.

2 digital input(DI) | 16 channel DI, active 24VDC source input, with isolation

RUN-STOP
3 ) Control program to stop/run
switch

4 USB-C interface | Connect the computer and programming software for communication

Power source
5 ) 24V/DC power supply
interface
Digital Output )
6 8-channel 3A electromagnetic relay output
(DO)
POWER: Power indicator light, green, ON=with power, OFF= without power.

7 Indicator light Run: Run indicator light, which is a two-color indicator.

Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.
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1.4.2.5 ZR1PPOOBD2A

Connect to the RS485 interface
of the Modbus RTU master or
slave station

Green, ON = user logic is running.

SF: Alarm indicator light, yellow, ON=abnormal alarm.
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Table 1-12 ZR1PPOOBD2A Component Description

No.

Interface
RS485 interface

Digital Input (DI)

Analog input (Al)

RUN-STOP
switch

USB-C interface

Power source
interface
Digital output
(DO)

Description

1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave
stations through parameter.

6-channel active 24VDC source input with isolation

2-channel analog input

Voltage signal: 0-10VDC

Current signal: 4-20mA/0-20mA

Resistance signal: 0-30kQ, support NTC_ 10K (3950) or PT1000 PT100.

Control program to stop/run
Connect the computer and programming software for communication

24VDC power supply

4-channel 3A electromagnetic relay output
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POWER: Power indicator light, green, ON=with power, OFF= without power.

Run: Run indicator light, which is a two-color indicator.
8 | Indicator light Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.
Green, ON = user logic is running.

SF: Alarm indicator light, yellow, ON=abnormal alarm.

1.4.2.6 ZR1PPOOBD4A

If there is a resistance input signal,

the resistance input signal and the current,

voltage input signals do not share the

common terminal (RGND, AGND).

If there's only current or voltage or current
Connect to the RS485 interface and voltage input signals, you can connect to
of the Modbus RTU master or DC 24V DC 24V DC 24V  any common terminal (RGND, AGND).
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Table 1-13 ZR1PPOOBD4A Component Description
No. Interface Description

. 1 channel, baud rate support up to 115200bps, Configure MODBUS RTU master/slave
1 RS485 interface )
stations through parameter.

2 Digital Input (DI) | 12-channel active 24VDC source input with isolation

4-channel analog input
) Voltage signal: 0-10vVDC
3 Analog input (Al) .
Current signal: 4-20mA/0-20mA
Resistance signal: 0-30kQ, support NTC_10K (3950) or PT1000 PT100.
RUN-STOP

4 i Control program to stop/run
switch
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5 USB-C interface

Power source

6 .
interface

. Digital Output
(DO)

8 Panel indicator

light

Connect the computer and programming software for communication

24VDC power supply

8-channel 3A electromagnetic relay output

POWER: Power indicator light, green, ON=with power, OFF= without power.

Run: Run indicator light, which is a two-color indicator.

Red, ON = user logic stopped, flash =file transfer in progress, logic suspended.

Green, ON = user logic is running.

SF: Alarm indicator light, yellow, ON=abnormal alarm.

1.5 Interface definitions

Table 1-4 Ethernet Interface Signal Definitions

RJ45 network port No. signal
1 TX+
2 TX-
3 RX+
1: TX+
2:TX-
3 RX+ 4 TERM
4:TERM
5:TERM S TERM
6:RX-
7:TERM 6 RX-
8:TERM
7 TERM
8 TERM
Connector Shells PE

Green Indicator

Yellow Indicator

As an indication of EtherNET connection status

As EtherNET speed status indication

Table 1-5 RS485 Terminal Definitions

RS485 port

+ -GS + -

Signal Definition
Data sent +
Data sent -

Data reception+

Chassis grounding

Signal Signal Definition

GS + RS485 signal A

- RS485 signal B

RS485-1 RS485-2 GS RS485 signal ground

1.6  Expansion modules
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1.6.1 SM172EAMO0800

No.

If there is aresistance input signal,

the resistance input signal and the current,
voltage input signals do not share the
common terminal (RGND, AGND).

If there's only current or voltage or current
and voltage input signals, you can connect to

any common terminal (RGND, AGND).

Interface

Analog input (Al)
Resolution of 16 bits

power interface

Expansion
interface

module

Analog Output (AO)

Panel indicator light

External 24VDC power input

(e}
< c
Ne| 2| 3
ol &) 3
3152
W 19 W
o oo oo a |:| [ == B =]
POOODD @)@
0O o T 8 o % .
§ é T 2T = = J
Al
24VDC
&sﬁ@m@%@ SR eTeécnjrf?%

D

Power SF

AO

GND
AO1
AO2

200000
Common elnd[ J l

Analog voltage
output0~10V |,

Analog current
output 4~20mA

Description

4 channel analogue inputs

Voltage signal: 0-10vVDC

Current signal: 4-20mA/0-20mA

Resistance signal: 0-30kQ, support NTC_10K (3950) or PT1000 PT100.

24V DC power input
Expansion module interface, Hot-swapping is not supported.

4 channel analogue output

Voltage signal: 0-10VDC

Current signal: 4-20mA

POWER: Bus Power Indicator, green, ON = Module bus power is turned on; OFF =
Module bus power is turned off.

SF: Alarm indicator, yellow, ON = Abnormal alarm.

Power dissipation in W | 2W
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1.6.2 SM172EDMO0800

DC 24V External 24VDC power input

Sysﬁ@m@PLC SR Sysféme

electric

D

IN
Poger g @

No. Interface Description
1 Digital Input (DI) 4 channel active 24V inputs, source type connection, isolated
2 power interface 24V DC power input
Expansion module ) . L
3 . Expansion module interface, Hot-swapping is not supported.
interface
4 Digital Output (DO) 4-channel 3A electromagnetic relay output.

POWER: Bus Power Indicator, green, ON = Module bus power is turned on;
5 Panel indicator light OFF = Module bus power is turned off.
SF: Alarm indicator, yellow, ON = Abnormal alarm.

6 Power dissipation in W | 1W
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1.6.3 SM172EDMO0800P7

External 220VAC power input
N _ L ~
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N
Power SF H
ner o e

= N @ x
8 283 8 8 8 o
DOOOOO
N(-)  L(+)
No. Interface Description
1 Digital Input (DI) 4 channel inputs: Active 220VAC input with isolation.
2 power interface 220VAC power supply
Expansion module . . o
3 Expansion module interface, Hot-swapping is not supported.

interface
4 Digital Output (DO) 4-channel 3A electromagnetic relay output.

POWER: Bus Power Indicator, green, ON = Module bus power is turned on; OFF
5 Panel indicator light = Module bus power is turned off.
SF: Alarm indicator, yellow, ON = Abnormal alarm.

6 Power dissipation in W|2.3W
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1.6.4 SM172EDMO0810

No.

External 24VDC power input

+ -
DC 24V
DPOOOOD OOO®
s583838° T
3
DI —(24|\’;lor
Sys?@m@PLC SR 7 Syse eécm%

>

o o I @

5 - o o

8 8 8 8 8 e
OOOODD
L+

DC 24V

Interface
Digital Input (DI)

power interface

Expansion module
interface
Digital Output (DO)

Panel indicator light

Power dissipation in W

Description
4 channel active 24V inputs, source type connection, isolated

24V DC power input
Expansion module interface, Hot-swapping is not supported.

4-channel 0.5A transistor 24VDC drain output.

POWER: Bus Power Indicator, green, ON = Module bus power is turned on;
OFF = Module bus power is turned off.
SF: Alarm indicator, yellow, ON = Abnormal alarm.

0.4W
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1.6.5 SM172EMIO1000

No.

If there is aresistance input signal,

the resistance input signal and the current,
voltage input signals do not share the
common terminal (RGND, AGND).

If there's only current or voltage or current
and voltage input signals, you can connect to
any common terminal (RGND, AGND).

External 24VDC power input

Power SF

Interface
Digital Input (DI)

power interface

Analog input (Al)
Resolution of 16 bits

Expansion module
interface

Analog Output (AO)

Digital Output (DO)

Analog voltage
output 0~10V

)
Analog current
output 4~20mA

Description
4 channel active 24V inputs, source type connection, isolated

24V DC power input

4 channel analogue inputs

Voltage signal: 0-10VDC

Current signal: 4-20mA/0-20mA

Resistance signal: 0-30kQ, support NTC_10K (3950) or PT1000 PT100.

Expansion module interface, Hot-swapping is not supported.

2 channel analogue output
Voltage signal: 0-10vVDC
Current signal: 4-20mA

2-channel 3A electromagnetic relay output.
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No. Interface Description

POWER: Bus Power Indicator, green, ON = Module bus power is turned on; OFF
7 Panel indicator light | = Module bus power is turned off.
SF: Alarm indicator, yellow, ON = Abnormal alarm.

8 Power dissipation in W 2W

1.6.6 SM172EDM1600

External 24VDC power input

+ -
DC 24V DC 24V

i

@@@@@@@@@@@@
s 5338335 885 8 L 'J
(e} o
(@] (&
o (24‘\'/\‘DC)
Sysﬁ@m@PLC SR Svsféme

>

VN
Power SF H
g e

DO

E N (50 < g w © ~ (=]
8 88 888 8 88 8 e o
DODOODOOODODO
:
N(-)  L(+) N(-)  L(+)
No. Interface Description
1 Digital Input (DI) 8 channel active 24V inputs, source type connection, isolated
2 power interface 24V DC power input
Expansion module . ) o
3 Expansion module interface, Hot-swapping is not supported.

interface
4 Digital Output (DO) 8-channel 3A electromagnetic relay output.

POWER: Bus Power Indicator, green, ON = Module bus power is turned on; OFF
5 Panel indicator light | = Module bus power is turned off.
SF: Alarm indicator, yellow, ON = Abnormal alarm.
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No. Interface Description

6 Power dissipation in W| 1.4W

1.6.7 SM172EDM2800

External 24VDC power input

L(+) N() L(+) N() L(+) N(-) L(+) N()

Systéme

SystemePLC S172 Sleme

Power SF

o O

D

s e e |
TH T 1T
et [y [piad [
DC 24V DC 24V DC 24V DC 24V
No. Interface Description

1 Digital Output (DO) 12-channel 3A electromagnetic relay output.

2 power interface 24V DC power input
Expansion module . _ o
3 . Expansion module interface, Hot-swapping is not supported.
interface
4 Digital Input (DI) 16 channel active 24V inputs, source type connection, isolated
POWER: Bus Power Indicator, green, ON = Module bus power is turned on; OFF
5 Panel indicator light = Module bus power is turned off.

SF: Alarm indicator, yellow, ON = Abnormal alarm.

6 Power dissipation in W | 2.085W
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1.6.8 SM172EMIO2800

PT1000]  [NTQ 5V or 24V power output

N(-) _L(+) L(+) N(-) External 24\F/DC power input

OO PODD| OOV OPODD OO
o o Doo o o [$) \74VDCJ
SystemeFLC S172 Svgjgme
’7 AO —‘ DI Al (OUT—‘

@T0TCT [0000T ©CTCTIOTCTT [DOODDODOVT| OOT

- kk& kk {{ X CDQJ:LE LLL

Common end)|, 1199 79 R L‘g"

No.

Analog voltage
output 0~10V

+

Analog current
output 4~20mA

Interface
Digital Output (DO)

power interface

Expansion module
interface

Power supply output

Analog input (Al)
Resolution of 16 bits

Digital Input (DI)

Analog Output (AO)

Panel indicator light

External 24VDC power supply

10k

(for sensors)

If there is a resistance input signal,

the resistance input signal and the current,

voltage input signals do not share the

common terminal (RGND, AGND).

If there's only current or voltage or current and voltage input signals,
You can connect to any common terminal (RGND, AGND).

Description
8-channel 3A electromagnetic relay output.

24V DC power input

Expansion module interface, Hot-swapping is not supported.

Provide external 5V and 24V power supply interfaces with a power of 1W to
supply power to active sensors.

8 channel analogue inputs

Voltage signal: 0-10VDC

Current signal: 4-20mA/0-20mA

Resistance signal: 0-30kQ, support NTC_10K (3950) or PT1000 PT100

8 channel active 24V inputs, source type connection, isolated

4 channel analogue output

Voltage signal: 0-10VDC

Current signal: 4-20mA

POWER: Bus Power Indicator, green, ON = Module bus power is turned on;
OFF = Module bus power is turned off.
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SF: Alarm indicator, yellow, ON = Abnormal alarm.
9. Power dissipation in W | 6W

Attention

1) Do not install or wire the controller and related equipment under live electrical conditions, as incorrect

operation may result in mechanical destruction, personal injury or even death. Before installing and
removing any electrical equipment, make sure the power supply to that equipment is disconnected.

2) Please strictly follow the wiring diagram above, otherwise it may cause equipment damage or serious

personal injury.

1.7

Working environment

Table 1-7 All Smart Relay Series Master and Expansion Modules Comply with the Electrical Specifications Listed in

the Table

Temperature
Atmospheric pressure
Relative Humidity

Fall

Temp

Atmospheric pressure

Relative humidity

Harsh Environment
Pollutant concentration

High temperature operation
IEC60068-2

Low temperature operation
IEC60068-2

High temperature start-up
IEC60068-2

Low temperature start-up

Environmental conditions - transport and storage
-40°C~+70°C(-40°F ~158°F)

1080 hPa~660 hPa (corresponding to altitudes of -1000m~+3500m)
10%~95%, Non-condensing

1m, 10 times, transport packaging

Environmental conditions - work

-20°C~60°C(-4°F ~140°F)
Note: If the operating temperature is greater than the maximum temperature, a fan or
air conditioner must be installed in the direction of the heat sink.

1080 hPa~795 hPa (corresponding to altitudes of -1000m~+2000m)

10%~95% RH, non condensing

Low salt spray, humidity, dust and mist environment.
S02<0.5ppm, Relative humidity<60%, non condensing.
H2S<0.1ppm, Relative humidity<60%, non condensing.

EMC - Immunity
Comply with GB/T15969.2 and IEC61131.2

Environmental testing

60°C(140°F), duration: 24h, temperature change rate: < 1°C(33.8°F")/min, room
temperature recovery time: = 1h.

-20°C(-4°F), duration: 24h, temperature change rate: < 1°C(33.8°")/min, room
temperature recovery time: = 1h.

60°C, 2 hours, after the temperature is stabilised, no continuous power on 3 times.
-20°C, 2 hours, after the temperature stabilisation, not continuously on 3 times.

-40-



SystemePLC Studio User
Manual

IEC60068-2

High and low temperature ) ) .
-20°C~60°C, residence time of 3 hours, temperature rate of 1°C/min, 5 cycles, room

cycle operation .
temperature recovery time of 1 hour.

IEC60068-2

High temperature storage 70°C, storage time: 72h, temperature change rate: < 1°C/min, room temperature
IEC60068-2 recovery time: = 1h.

Low temperature storage -40°C, storage time: 72h, temperature change rate: < 1°C/min, room temperature
IEC60068-2 recovery time: = 1h.
Thermal Shock ) ) ) )

IEC60068-2 -40°C~70°C, residence time 3h, temperature change time: 2min, 3 cycles.
Constant high humidity ] o
IECE0068-2 Storage temperature: 40°C. Storage time: 48h. Storage humidity: 93%.
Environmental Chamber o )
IEC60068-2 25°C~55°C, humidity: 95%, single cycle: 24 hours, 2 cycles.

5Hz~8.4Hz, 3.5mm,
8.4Hz~150Hz, 1g,
X/YIZ triaxial, 10 cycles/axis

Sine vibration (bare metal)
IEC60068-2-6

Mechanical shock (bare

150m/s2?, 11ms, =+ Six directions of X/Y/Z, 3 times/direction, 18 times in total.
metal) IEC60068-2-27

1.8  System architecture

Himel LogicSoft

Type C
EtherNET (MODBUS RTU) RS485(MODBUS RTU)

BUS
Up to 7 extensions

es]o¢|esio oo e eofosesio s+ e
SM172\SR2 controller extension module SR1\SR2\ SM172controller ect SR1\SR2\SM172 controller ect HMI

Figure 1-1 Network Architecture Diagram
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Second section

Installing

2.1 Installation precautions
2.2 Installation dimensions
2.3 Installation method

2.4 Grounding and wiring
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2.1 Installation precautions

Follow the guidelines to install the field controller:

* To reduce vibration and impact damage, please transport the controller in the original packaging.

* Confirm that all components are shipped with the controller.

* Do not drop the controller on the ground or subject it to physical impact.

1) Isolate Smart Relay Series Controller from the heating device, high voltage and electronic noise

When installing equipment and components, separate equipment with high voltage and high electronic noise from
Smart relay series controller low-voltage electronic equipment.

When arranging Smart Relay series controller on the back panel of the control cabinet, electronic devices should be
arranged in the area with low temperature in the control cabinet. Long term operation in high temperature
environment will shorten the service life of electronic devices.

The backplane wiring of the control cabinet shall be considered, and the AC power supply line, high energy DC
signal line with high switching frequency, low-voltage signal line and communication cable shall not be designed in
the same slot as far as possible.

2) Leave proper space for heat dissipation and wiring

Smart relay series controller is designed with natural ventilation for heat dissipation, and at least 30mm space must
be reserved above and below the module for normal heat dissipation. The distance between the front panel and the
back panel shall be at least 80mm.

Attention

1) When installed vertically, the maximum allowable ambient temperature should be 10 C lower than

when installed horizontally, and the CPU should be installed below all expansion modules.

2) Before connecting Al to external sensors, it is recommended to use a multimeter to measure the

sensor voltage and confirm that the specifications are met before connecting to the controller to avoid
A burning out the controller hardware.

3) Try to keep the wire as short as possible and ensure that the wire thickness meets the current

requirements. The suitable wire thickness for terminal blocks is 2mm? to 0.3mm? (14AWG to 22AWG),

and using shielded cables can achieve the best anti electronic noise characteristics. Generally, grounding

the shielding layer can achieve the best effect.

3) Power budget

All Smart Relay series controllers have an internal power supply that provides 5V and 24V DC power to external
sensors.

Special attention must be paid to the system configuration to ensure that the 5V and 24V power supplies provided
by the controller can meet the needs of the sensor you have selected. If your configuration requirements exceed the
power supply capacity of the controller, an external power supply will be required to power the sensor.

The 24VDC sensor power supply of the Smart Relay series controller should not be supplied to the same point
simultaneously with any external power supply.
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2.2 Installation dimensions

Dimensions of SM172EMIO1000, SM172EDM1600, SM172EDM0800, SM172EDM0810, SM172EDMO0800P?7,
SM172EAMO0800 (Unit: mm):

266000000600 Q0 7
: I
2 ] = S ]
2 2| % 3 N
7 & 3 3
° o 4 Il
000000000000 l§
46+0.20
75+0.20
58+0.20

Dimensions of ZR1PB0OOP7, ZR1PB0OOBD, ZR1PPO0OBD2A, ZR2PA11BD, ZR2PP11BD2A (Unit: mm):

355308008500 40
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46+0.20

85+0.20
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Dimensions of ZR1PAOOP7, ZR1PAOOBD, ZR1PPOOBD4A (Unit: mm):

658 (50000 B80T 06D BOOOED 1
o
S8 e g :
+l .
Wue S
42 g 8
o 0 o0 - @
209 [0000/000) (0000 (000 i
46+ 0.20
58+ 0.20

128+0.20

Dimensions of ZR2PP11P7, ZR2PP11BD, ZR2PB11P7, SM172PS11BDR, SM172PS11BDM, SM172PS11BDT,
SM172EMIO2800, SM172EDM2800 (Unit: mm):

000 0000 (000 0000 000 9
k @
]| ] ] S
]D
>
o Qo a4} @
@@@Q_D@@ m M@@\m OODDDDODDDD Jj
46+0.20
150+0.20
58+0.20
60.40+0.20

2.3 Installation method

When installing and disassembling PLC and its related equipment, appropriate safety measures must be taken in
advance and its power supply must be confirmed to be cut off.

When replacing or installing the PLC, it is necessary to ensure that the correct or equivalent module is used. In
addition to using the same module, it is also necessary to ensure that the installation direction and position are
correct. If the incorrect module is installed, the PLC program may produce the wrong function.

Warning

e Installing or disassembling PLCs and related equipment under live conditions may result in electric

A shock or equipment misoperation. Failure to cut off all power sources during the installation and
disassembly of controllers and related equipment may cause death or serious personal injury and
equipment damage.
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e If the same modules are not used to replace the PLC in the same direction and sequence, it may result
in death or serious personal injury and equipment damage.

1) Installation method

PLC can be installed on the back panel of the control cabinet or on standard DIN rails. It can be installed horizontally
or vertically, and the CPU and power module should always be installed on the left or bottom during installation.

30mm 30mm 30mm
p== |

i

30mm

T

M 80mm [
_ 35mm N J
Front plate
1mm ° } n? Mounting plate
7.5mm _1 l \\\ oh

Sectional view of guide rail ) )
side view

DIN rail vertical mounting

Figure 2-3 Installation Diagram
2) Installation and removal
Please install or remove the PLC according to the following methods.
e DIN Rail Mounting
1) Mount the rail on the back panel and keep the spacing at 80mm.

2) Open the DIN clamp at the bottom of the module and secure the back of the module to the DIN rail using the DIN
rail clamp.

3) If an expansion module is used, connect the flat cable of the expansion module to the expansion port on the front
cover.

4) Rotate the module to fit closely against the DIN rail and close the DIN clamp.

5) Carefully check that the DIN clamp on the module is securely fixed to the DIN rail.
Attention

c When the PLC is used in an environment with significant vibrations or is installed vertically, DIN rail stop
blocks should be used. If the system is in a high-vibration environment, a backplane installation method
can provide a higher level of vibration protection.

¢ Remove CPU or expansion module
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1) Remove the power supply of PLC.
2) Remove all wiring and cables from the module.

3) If any other expansion module is connected to the module you removed, open the upper cover and unplug the
expansion flat cable of the adjacent module.

4) Remove mounting screws or open the DIN clip.

2.4  Grounding and wiring

Grounding and Wiring Guidelines for PLCs

Proper grounding and wiring are critical for all electrical equipment, ensuring optimal system performance and
providing better electronic noise protection.

Before grounding and wiring, ensure that the power supply to the equipment has been disconnected, and that the
power supply to related equipment has also been disconnected.

When wiring PLCs and related equipment, ensure that all applicable electrical coding rules are followed. Install and
operate all equipment in accordance with all applicable national or regional standards. Contact authorities in your
area to determine which standards meet your specific needs.

Warning

Grounding or wiring under live conditions may cause death or serious personal injury and equipment

damage.
The grounding and wiring of PLC systems must consider safety factors, otherwise it may cause equipment
misoperation. Therefore, you should comply with all safety regulations to avoid personal injury and equipment
damage.

Warning

Controlling equipment may cause misoperation of the devices it controls. This kind of misoperation may

A lead to death or serious personal injury and equipment damage. Therefore, the system must have
emergency stop function independent of PLC, electromechanical interlock or other redundant safety
facilities.
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Third section

Configuration of a simple project

3.1 SystemePLC Studio and PLC hardware connection
3.2 PCsystem requirements for SystemePLC Studio installation
3.3 New project

3.4 Hardware configuration

3.5 Programming

3.6 SystemePLC Studio communication with PLC

3.7 Program compilation and download

3.8 Monitoring

3.9 Global variables

3.10 Use of branchers

3.117 Use of FDO

3.12 Program Working Status

3.13 Task

3.14 Expansion module status
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3.1 SystemePLC Studio and PLC hardware connection

1. Connected to the controller through the Ethernet interface

Connection of the programming device PC to the controller via standard network cable (RJ45 communication port,
MODBUS TCP protocol).

Standard network cable

SM172PS11BDT and other controllers SystemePLC Studio

2. Connected to the controller through the TYPE C port

Connection of the programming device PC to the controller using a TYPE C communication cable (TYPE C
communication port, MODBUS RTU protocol).

TYPE CtoUSB
communication cable

SystemePLC Studio
SM172PS11BDT and other controllers

3. Through the RS485 port connected to the controller

Connect the programming device PC to the controller using a USB to 485 cable (RS485 communication port,
MODBUS RTU protocol).

- SystemePLC Studio
SM172PS11BDT and other controllers

USB to 485 cable communication line

Attention

& When using the SM172EMIO2800 hybrid module, the controller and hybrid module must be powered on
at the same time, or the controller must be powered on before the module, otherwise the module may not
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be found!

3.2  PC system requirements for SystemePLC Studio installation

® Operating System: Windows 10 64-bit / Windows 11 64-bit.

® Processor: 2 GHz or faster 64-bit compatible processor (dual-core or multi-core).
® RAM: 4 GB or more.

® Storage Space: 10 GB or more.

® Display Resolution: 1920%1080 (1080p) or higher is recommended.

3.3  New project

1. The starting interface of SystemePLC Studio is as follows. Create a new project under File or click the New
project icon.2 to create a new project.

2 o ow & v - N s B 9.

Configuration Programming | Display | Commissioning |

File § Project View

'i:ll Mew project | | 9 Q@ B »
W | Save project Cirl+5 .
» Libaray Tree g X
Save ProjectAs. .
ED
2 Open project @
Close Project [+ il Basic Type conversion ~
_ [+ @l BCD conversion ]
Select device - il TIM conversion
|:,| Compile project -- B MNumerical w
¥ | Connect Properties Window F X
“§ | Download code
"% | Live debug mode 5 x
%] | Simulation mode
Recent Projects 4
B9 Appliction examples periog| Output 5
@ | Help ’
< >
[1o0% .

run status: [stop  error code: [no error

2. Set the project name and project save path. Select the target controller and expansion module according to the
numbers in the figure below. The expansion module is optional and can be added later in the project. The controller
is divided according to the display screen. First, select whether it has a display screen, and then select the specific
CPU model.

Attention: The project save path cannot contain Chinese characters and Chinese symbols, otherwise it will cause
the program to fail to run.
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Project

Mame| |test

Directory: |D:fE.ﬁest

Select module category

Select the master controller model

Reference Power supply lo support | Contains LCD | Communication interface

SM172PS11BDOR 24VDC 2810:8D1,8... Yes 2xR5485, 1xR.145

SM172PS11BDT 24VDC 2810:8DI, 8 ... Yes 3 2xR5485, 1xR145

SM172PS11BDM 24VDC 2810:8DI,8... Yes 2xR3485, 1xR145

¢ Laststep| > Nextstep|
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=~ New Project

Current selection

Reference SM172PE11BDR

Power supply 24VDC

lo support 2810:8 DI, 8 DO (Relay), Al 4 A0
Contains LCD Yas

communication interface 2¥RS485 1xRJ45

Select exiensions
Compatible extensions

Reference Description

SM172EDM0O300 24\4" Discrete 10 module (401 4D0)

SM17ZEDMOS10 Digital 10 module(4D1 4D0)

SMA172EDMO&_.. 220V Discrete 10 module (4D1 4D0O)

Delete

Selected extensions

Reference |

€ Laststep | |— Mextstep

3. The basic interface of the project is as follows:
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% ] Toolbar

Configuration | Programming Commissioning | Meani bhar

File Developer

Resources -4

= 5 configuration Variable

= Bl sm172PS11BOR DI
- B2 loMapping
il DIz

DIz

. RS485-1 Dl4

@ Ethernet DIS(FDIT)

= Mormal config parameters
- ¥ RS485 On Board <
P RS485-1 On Board Output
RS5485-2 On Board
EtherMet
Metwaork Synchronized ..
LCD Display

Project Tree

Status bar

Item Describe
Toolb The toolbar provides quick access to commonly used functions such as creating, opening or saving
oolbar
projects, compiling and downloading projects, communication, simulation, etc.
M b There are four options under the menu bar: hardware configuration, programming, screen display
enu bar

programming, and communication configuration.

Project Tree Each menu has a corresponding item tree.

Status bar Display project status, such as compile download, save project information, etc.
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3.4  Hardware configuration

After create a new PLC system, hardware configuration is required. Hardware configuration refers to the process of
arranging the PLC and its supporting modules according to their connection relationships and setting hardware
models, parameters, etc.

IO mapping

1. 10 mapping is divided into local 10 and extended IO mapping, Automatic allocation of IO addresses and
corresponding Modbus addresses.

= SystemePLC Studio

P oM $ [ com ] | "5
Configuration | Programming | Display | Commissioning |
File Developer View
‘ Resources g8 x || B Local
‘ E!-- Configuration Mame Variable Type Option JefaultValue MinValue MaxValue | Address Modbus Address -~
B ﬂ SM172PS11BDR DI BOOL BalX0.0 1x0001 DI1 digital input
=] loMappin
B Local DI2 BOOL %I04 1x0002 DI2 digital input
B2 Extend DIz BOOL Balx0.2 1x0003 D13 digital input
Automatic allocation of IO address .
%, RS485-1 Dl4 BOOL %IX0.3 1x0004 Dl4 digital input
T, RS485-2 -
W Ethernet DIS(FDIT) BOOL Dl Salx0.4 1x0005 DI digital input(FD
& # Normal config parameters DIG(FDIZ) BOOL DI %IX05  1:0006 DI digital input(FD
= ¥ RS485 On Board
- R5485-1 0On Board DIF(FDI3) BOOL ] BalX0.6 1x0007 DI7 digital input{FD
RS485-2 On Board
Etherhlet DIS(FDI4) BOOL ] SalX0.7 1x0008 DIg digital input{FD
‘ Metwaork Synchronized .. )
| " BB LCD Display A - INT 0-10V 0 0 1000 %IWA0 30001 A1 analogue input
Al2 INT 0-10v 0 0 1000 BalWw1.1 30002 A2 analogue input
Al3 INT 0-10v o o 1000 Salw1.2 30003 A3 analogue input
Ald INT 0-10v o o 1000 SalWw1.3 3x0004 Al4 analogue input
‘ Al INT 0-10v o o 1000 Salw1.4 30005 Al5 analogue input
‘ AlG INT 0-10v 0 0 1000 %BIW1.5 3x0006 AlG analogue input
‘ AT INT 0-10v 0 0 1000 %alW1.6 30007 AT analogue input
; Alg INT 0-10v 0 0 1000 BalW1.7 30008 Alg analogue input
Dol BOOL BCX0.0 0x0001 DO digital output |,
‘ I >

2. When connecting expansion modules, drag the expansion module on the right to the "Extend" area on the left.
Each controller supports up to 7 expansion modules.

Attention: When connecting an expansion module, the controller and the expansion module must be powered on
simultaneously, or the expansion module must be powered on before the controller; otherwise, the module may not
be detected.
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R oo W ¥ [_com ] % e

Configuration | Programming | Display I Commissioning |

File Developer \View

Resources @ % :2 | [ Network Synchronized Clock | BS SM172EMI02800 |4 ) | Catalog & x
= F§ Configuration Mame Variable Type Option |~ Extend Device name
=- @ sw172PS11BDR DI BOOL |1 B sm172EMI02800  Mixed
= loMappin
B::_:B':_: ngalg 2 . SM172EDM1G600 Mixed
= Ee Extend )
X 3 B sM172EDM0S00 Mixed
- B8 SMAT2EMIO2800 F.
- B& Field
-, RS485-1
H"t RS425-2 Dis BOOL
0 Generic Modbus_1 DI BOOL
0 Generic Modbus_2
B- W Ethernet DI7 BOOL
9 Generic Modbus_3
Mormal config parameters Dig BOOL
R3485 On Board
Al INT 0-10v
‘[ RS485-10n Board
. RS485-2 On Board Al2 INT 0-10v
EtherMet
Metwork Synchronized Clock Al3 INT 0-10v
LCD Display
Ald INT 0-10v
AlS INT 0-10v
Al INT 0-10v h
<[] > < >

3. When associating variables in the program with hardware 1/0 (Input/Output), you can manually enter and modify
the I/O variable name; otherwise, it will be displayed as "name" in the program.

2o W |_-'::-":: ed ¥ | 127.0.0.1 U |.-";: nioad| [F] | "z @v

Configuration | Programming I Display | Commissioning |

File Developer View Settings
Resources 8 x | B
B Configuration Name Variable Option Default Value
= B sM172PS11BDR
- g system config
EB_‘:: loMappingiConfig) DIB(FDI4)

DIT(FDI3)

Al
= B5 Field(Config)
¢ B2 Field A2
) A3
- %, RS485-2
- W Ethernet Al4
8- Mormal config parameters
[0 E® Ethernet AlS
| Metwork Synchroniz...
: R Al
| LCD Display

AT
Al

3

Output

run status: [stop  error code: [no error

4. After variables and hardware 10 are associated, the corresponding 10 variables will be mapped in Programming's
loMapping, and the variables will be directly dragged into the program to be called when programming. The same
applies to the 10 address mapping of the extension module.
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P % W gy [Uncompied | ¥ | 127001 g [Undownioad] [¥]

Configuration Programming | Display I Commissioning |

File Project View Settings
H-1% sDBD 9 C »

Project g X | b main Libaray Tree® X

B m test magicproprjy |~ y [@

Address Init value

520 main [+ @l BasicT. -

® Global Varia...
- E® VL1
= @@ loMapping(V...
& @@ Local

[+ il Bit Shift|~
I

Propertie... & X

Output

[100% .

run status: |510p error code: |n0 error

3.5 Programming

Taking a ticker program as an example, the programming steps will be explained below.
1. Each project contains a default main program, which can be edited in the Main section under Programming.

The variables and their data types in the variable declaration area can be manually modified.
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= SystemePLC Studio
2 %3 W | Y [uncompies ¥ | 127004 b |Undownioad| [F] | "& @

Configuration Programming | Display | Commissioning |

File Project View Settings
H-1% sBDBOD 9 C ’

Project g x | o Libaray Tree

- Address “§|

@+ @l Basic Type conversion |~
=+ @l BCD conversion ]
L EH GVL_1 --ﬁ TIM conversion
B @E loMapping(V... = :L;;”e’iial

= @i Local L

) &Ml Bit Shift

Ml BitWise

B Selection
B Comparision
]

]

[+

Character String
[+ @l Standard Function Blo...
- @l Smart Function Blocks

T wWE Bt Canuareian Ennetin

Properties Window &

Time

o
|100%

run status: |stop error code: |n0 errar

Tip: Drag and drop variables from the variable declaration area directly into the program, and the variable pins will
automatically become input or output and connected.

MNOMNAME BOOL AUTO Mo |T
<| | \\ >
[

2. Right click on the project name to create a new project, function, function block, and more.

This example uses a delay subroutine, so create a new function block and encapsulate the delay subroutine within it.
When the main program calls the delay subroutine, simply drag it into the program.
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B = I I ¥ | com “a | B

Programming | Display | Commissioning |

Configuration

File Project View
H14% #FD203 0 92 C B i HF =

Project 8 x | o
Mame Type
..... %P main Mew program
- E® Global_vars MNew function
@@ loMapping I Mew function block |
= [ Tasks Mew folder 10 1100
= @ tasko Paste Pou

B = B ¥ [ com “o | .

Programming | Dizplay | Commissioning |

Configuration
File Project View

H-1% D 3 [J 2 ¢ Fo | Wi A —

Project 5 x ‘ i main
= E] 22.magicpropri Name Tipe
- B8P main
®gh Tme_2s oeLav_on] 25 |delay subroutine
- Ei® Global_vars
<
= @@ loMapping

3. Program in the main program to output DO1~DO5 and EXDOO~EXDOS5 every two seconds in sequence, thus
achieving the function of a ticker.
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Mame Type Address Array Initvalue Aftribute
T_25_0 TIME_25_DELAY_ON AUTO Mo —
T_25_1 TIME_25_DELAY_ON AUTO Mo —
T 25_2 TIME_25_DELAY_ON AUTO Mo —
TON_1 T_25.0
TINE_25_DELAY OR
TRIE IN_BOOL OUT_E0OL
THES
F_TRIG
CLE 4 F_1 T 25 1
F_TRIG TINE_2S_DELAY_OR
CLE q IN_EOOL OUT_E0OL Doz
F 2 T 25 2
F_TRIG TINE_25_DELAY OR
CLE q IN_EOOL OUT_E0OL D03
F_3 1 253
F_IRIG TIRE_25_DELAY OR EXD04
CLE q IN_EOOL OUT_E0OL D04
F_4 T 25 4
F_IRIG TINE_2S5_DELAY OR EXDOG
CLE q IN_EOOL OUT_E0OL DOS
The delay subroutine is as follows:

Class Mame Type Address Array Initvalue Attribute
VAR_INPUT IN_BOOL BOOL Mo —
VAR_OUTPUT OUT_BOOL BOOL Mo —
VAR TOF_0 TOF Mo —
VAR TON_D TON Mo —
£
i 00 200 T300 T400 [500 600 700 T500 9
= TOF_0

IN_EOOL OUT_RO0L
INZ
—
= TRIE
T#1S

Tip 1: When the mouse is close to the pin, it will prompt for pin related information.

When the mouse is close to the pins, Pin information will be displayed.

TRUE
TH2S

T 250
TINE_Z25_DELAY_ON ‘I EXDil
IN_BOOL OUT_EQCL / Dial
pinMame: IN_BOOL
Class: VAR_INPUT
Type: BOOL
Array. Mo
Init value: EXDO2
Arrtibute: - ooz
Description:
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Tip 2: Create branch points directly online.

Place the mouse over the branch line, and a green icon will appear indicating that you can create a pivot point. Click
on the green icon to drag the pivot point to the desired location.

TON_1 T_25_0
TON ROT OR TINE_Z25_DELAY ON EXDO1
TRUE IN Q I 0T IN1 oOT IN_BOOL OUT_BOOL Dol
T#2S PT ET F D IN2
F_TRIG
CLE Q F 1 T 25 1
F_TRIG TINE_Z25_DELAY ON EXDO2
CLE 4 IN_BOOL OUT_BOOL D02

3.6 SystemePLC Studio communication with PLC

SystemePLC Studio has two ways of communicating with the PLC, MODBUS TCP and MODBUS RTU.
First, PLC communicates with SystemePLC Studio via MODBUS TCP.

1. Before setting the communication, you need to set the IP of the programming PC to the same network segment as
the PLC.

2. Click on the Connection Device dialog box in SystemePLC Studio and select MODBUS TCP, input PLC local
address.

<Note>Please refer to Chapter 7.1 Checking the IP address of the PLC for viewing the PLC local address.

o3 Wy |Success! ¥ | 127.0.0.1 Bg | Success! "o @_
| Configuration | Programming | Display | Commissioning |T
1 -1 % B D | “ == Modbus Configuration
Project 8 x || w || [ wodous_TcP N
-1 @1 testmagicpropr Al T 2 T~
E2P main IP Address: | 192.168.1.104 v]
b TIME_2S DELAY_ON 0 Mo
- '@ Global Variable Tables 1 Port 502 - Na
HE GVL_1
- (@@ loMapping(\View) 2 = Mo
- ®& Local ﬂ Address: 255 . —
Al4 L<]] >
AlS —
Al [] UsB{Madbus_RTU) 1400 s |
AT
Al Port: COoM4
Al
A2 - =
A3 Baudrate: 38400
AO1 =
AD2 Address: 1 -
AD3
AD4 [f Frame Setting: |E.8.1
DI E
Diz2 e
DIz | OK || Cancel |
Dl4 F 1
D5 TRIG

3. Click on the connection icon T , and after successful connection, the adjacent device box will display the IP

address of the PLC and turn green. At the same time, the output window will also display the message of successful
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connection.

[ [ ISuccess E_ L*i ISuccess - @

Configuration | Programming |_
File Project View Seftings Click on the connection icon

H-1% D0 B3 [ "?Q“p_e:—L|

Project g x ‘ w main -, TIME_2S_DELAY_ON

= [ testmagicpropri
- B2D main

. m=F TYE 25 DELA. |0 TIME_2S DELAY 0 TIME_25_DELAY_ON | AUTO
-+ @ Global Variable T

- EE GVL_1
H- @@ loMapping(View) 2 TIME_25_DELA&Y_2 TIME_25_DELAY_OM AUTO

= @ Field(View) - N e Ao

" @@ Field1 <

- @@ Expansion Modul. . [0 [100 1200 1300
E} @@ General Status

ExpModDiscon...

¥ @@ SMI72EMID2. ..

'Tf_ Modbus Diagnosis

- @@ System Variables

= @E Program Wor__.

- |astErrorCode
= [ Tasks
= & taskd

B [

Output

WIOTDE TCE COTITTECIED

Modbus Tcp closing

Mobbus TCP unconnected

Modbus Tcp connecting

Connection successed: 192.168.1.104:502

Mame Type Address

1 TIME_25_DELAY_1 TIME_25_DELAY_ON AUTO

Modbus Tep connected | The output window shows a successful

connection

Second. PLC communicates with SystemePLC studio through Modbus RTU

1. Before configuring serial port communication, it is necessary to install the corresponding serial port driver on the
computer. This is because the serial port devices produced by different manufacturers may need different drivers to
carry out serial port communication. After installing the driver, the computer can detect the COM port of PLC.

The following is the COM port of PLC detected by the computer.
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L9 e sE
MR EEN BBV BEH)
e« B HE B X®
& HEEEE) i DZ-2020066520 A
v i} =%TE > i combcom - serial port emulators
v () ESitER > =@ IDE ATA/ATAPI 5158
> (@ EEHIERE > I SIMATIC NET
v [ ELEES > By 22EE
L EENINE > ] nEs
> [a Windows B P EEIERIEE
» [ MEEFESER > G TRAERERIEE -
[ iTE > 7= FTEIRAEY -
v (B {588 v & &0 (COM # LPT)
» L SETE ﬁ comOcom - serial port emulator (COM3)
> [ BHRUERSE comOcom - serial port emulator (COM4)
> [ B é Silicon Labs CP210x USB to UART Bridge (COMS) ||
& EEEES > B EHE
B > O iHEH
v B BEANEES > [ YRS B
& BE > B/
> [ SQL Server Configura > AEEE
> L@ EEREI > 1 WihEE
> I siHAM
< m > > | FE. TS e

2. Click the connect device dialog box of systemeplc studio, select Modbus RTU, and enter baud rate and com5
port.
If you need to check the PLC baud rate, please refer to chapter 7.5 Checking the PLC baud rate.

2 o W

Configuration | Programming | Displa

File Developer View

Resources =

[ ] Modbus_TCP

E- Configuration
= B SM172PS11BDR
E|B£—', loMapping
- B8 Local
- B8 Extend
B2 Field
%, RS485-1
- %, R9485-2
- W Ethernet
= Mormal config parameters
= 17 RS485 On Board
. E® RS485-1 On Board
© - [B@ RS485-2 On Board
EtherNet
; Metwaork Synchronized

----- LCD Display

IP Address: 192.1658.1.104

Part: 502

Address: 955

[w] USB(Modbus_RTU)

Baudrate: | 115200

Frame Setting: |E.8.‘1

OK

3. Click on the connection icon T | and after successful connection, the adjacent device box will display the PLC's

COM port and turn green. At the same time, the output window will also display the message of successful
connection.
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T oo W ¥ “a | B
Configuration | Programming LDispIay J_Commissioning |

File Developer View
Resources B x| © RS485-2 | & RS485-1 |lcat. & x

" Pl svraeneon RS485 CONFIGURATION ]

= B2t loMapping

® Modbus Slz
t. RS485.1 _ Modbus Ma
- b
- %, RS485-2 <] IE
- Wl Ethernet
= Mormal config parameters Output 5 x
EF 7 RS485 On Board TSI T -
.~ 8 RS485-1 On Board Hobbus TOP ded
RS485-2 On Board obbus unconnecie
herNet USB(Modbus Riu) connecting
Network Synchronized Connection successed: COMS
~ @ LCD Display USB(Modbus Riu) connected

USB({Modbus Rtu) closing
LISB(Mobbus Riu) unconnected
USB(Modbus Riu) connecting
Connection successed: COMS

The output window shows a L
USB(Modbus Riu) connected . w
successful connection

3.7  Program compilation and download

1. Save the current project and compile it

After the program is completed, save the current project, and then compile the program. The output window will
display the compilation information. If there are no errors, it indicates successful compilation.

1-Save the project, 2- Compile, 3-Connect to the target device, 4-Download the program.

SystemePLC Studio

wn Y
Configuratio Mogramming Bisplay I Dommissiomﬂ-g |

File  Project View
+HHH 1% o023 0 9 C B | wd A —
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2 g M &|[Suceess || ¥ [ 1ezteert0s | v [Success | ()
Configuration Programming | Display | Commissioning |
File Project V Settings

H-1% Fo2B0 929 C K @

Project g x ‘ g main e TIME_2S_DELAY_ON

= @1 testmagicpropri
- T3P main
. ®aF TIME 25 DELA.. |0 TIME_2S_DELAY_O |TIME_ZS_DELAY_DN ‘AUTD

= g Global Variable T_.. <

[0 [100 200 300

Mame Type Address

F- @@ loMapping(View)

= @@ Field(View)

- &g Fieldl

- @@ Expansion Modul..
EI @@ General Status

- ExpModDiscon...

¥ @ SMIT2EMIOZ...

'E, Modbus Diagnosis

= @@ System Variables eabi-size .
B g Program Wor... Success to excute DogrF/smart relay/SystemePLC Studio V1. 11kmli2bin/gec/biniarm-

- abicival
‘- lastErrorCode none-eabi-size!

3. Successed to compile program. Display compilation successful
=0 Tasks File RO+EXE(Res play P
= @ tasko

- and execute)
‘Il main Used code size: Used code size: Used code size: Used code size:
160BH{5.71387KB) 1698H(5.64844KB) 2E0H(736Byte) OH{0Byte)

Free code size: Free code Free code size: Free code
1FD925H(1.99051MB size:FD968H(1014 35 3FD20H(255 281KB) size:FFCH(3.99609K

Output

T

KB} B) |:|
Total code size: Total code size: Total code size: Total code size:
2AOANEAHIPMEYL ANA4480HA MY PRI1AAHITRRKEY ANOPHIAKEY h

[100% .
run status: [l error code: no error

If there is an error during compilation, the output window will display the reason for the error.
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T o W gh|Faied ¥ | 192188.1.104 “a |Success! M &= & @

Configuration Programming | Display | Commissioning |

File Project View Setlings

H 1% FDPpPDB3I 9 C B ®

Project 8 x ‘ o TIME_2S_DELAY_ON

= @1 testmagicpropr] L~
- ®gP main
l-[=FE TIME_25_DE. . TIME_25_DEL&Y_OMN AUTO

= HE Global Variabl...

Type Address Array Initvalue

TIME_25_DELAY_ON AUTO

- @@ loMapping(View) TOM AUTO
Eh @@ Field(View)
- @ Field1 T
- @@ Expansion Mo
El @@ General 5t...

ExpModDis .

" ©f SM172EMI... Display compilation failures and
- % Modbus Diagn...

=l @@ System Variab. .

e @E Program ... & error(s) found. Bailing out
- lasterrorCode Failed to excute D:#f+/smart relay/SystemePLC Studio V1.11xmi2bin/matieciec2c.exe! | |

B- Ifl Tasks Failed to compile program! w

[100%

run status: [l error code: no error

Dutput the reasons for the failures.

2. Download and run programs

Click the download icon to download the program to the PLC. After the download is successful, if the PLC is set to
the auto run mode, the program will run directly. If the PLC is in the stop mode, enter the PLC operation menu on the
display screen, and then set it to the auto run mode.
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B I

S [Success | ¥ |IFGSHEETGAN |

Resources

Configuration | Programming I Display | Commissioning

= {5 Configuration

= B sM172PS11BDR

= B2 loMapping

B2 Local
= Bz—: Extend
E2 SMA7ZEMIOZE00
- B8 Field
-, RS485-1
=%, RS485-2
19 Generic Modbus_1
fH Generic Modbus_2
- W Ethernet
= Mormal config parameters
RS485 On Board
; RS485-1 On Board
RS485-2 On Board
EtherMet
Network Synchroniz. ..
LCD Display

3.8  Monitoring

TRUE

TH25

User
Success! | "B o
Download
8 X  idbus_1 | W Ethernet | 1 Generic Modbus_2 | B= sM172EMID2800 |4 b |Cat. & x
Mame Variable Type Option |~
]} BOOL
D2 BOOL
DI3 BOOL
D4 BOOL
DI5 BOOL hd
< >
Dutput g X
o STaTT T e T T T e
Successto excute D:/MagicPro730&xmIZ2bin/goo/bin/arm-none-eabi- gccl ~
D:MagicPro7306mlI2bin/goo/bin/arm-none-eabi-gec try to start..
Success to start D:/MagicPro730&ml2bin/gce/binfarm-none-eabi-gec...
Success to excute D:o/MagicPro7 30smIiZbin/gcc/bin/arm-none-eabi-goc!
D:MagicPro730xmIZ2bin/gco/bin/arm-none-eabi-objcopy try to start...
Success to start D:/MagicPro730&kml2bin/gcc/bin/arm-none-eabi-objcopy...
Success to excute D:i/MagicPro7 30xmI2bin/gca/bin/arm-none-eabi-objcopy!
D:MagicPro730&mIZ2bin/gco/bin/arm-none-eabi-size try to start...
Success to start D:MagicPro7 30xmlZbin/goo/bin/arm-none-eabi-size..
text data bss dec hex filename
4492 20 636 5148 141c D:fest’22/buildiplc.elf
Success to excute D:o/MagicPro7 30kml2bin/goo/bin/arm-none-eabi-size!
Successedto compile program.
send file succees v
Click on the online monitoring icon, and the program will monitor as follows:
T 250
TINE_25 DELAY ON . EXDOL | FALSE
-'-'LSE,—| FALSE
IN_EoOL OUT_BOOL / Dl
T 251
F_ TRIG EI]]E 25 DELAY OH) ALSE EXD02 E—IEgE
CLK - IN_BOOL OUT_BOOL ——— D02 —
T 25 2
F_ TRIG I]]E 25_DELAY OH) RUE EXDO3 ¥§HE
CLE II'I BOOL OUT_BOOL / JEaX]
T 25 13
F_ TRIG EI]]E 25_DELAY OH) ALSE EXDC4 Eth
CLE - IN_BOOL OUT_BOOL ——— D04 —
T 25 4
F_ TRIG EI]]E 25_DELAY OH) AL5E EXDOE E—th
CLE - IN_BOOL OUT_BOOL ——— [0S —

In the monitoring mode, select the corresponding FB instance to monitor each FB individually.
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[— ) SH—"

Configuration Programming | Display | Commissioning |

File Project View Settings

M1k gs@B 0O 2 ¢ [k @

Project g X |‘l='" main = TIME_2S_DELAY_ON

4. ] i i -
=B test.mag.mproprj ‘] e Class Mame Type Address Array Initvalue
-~ ®3P_main

~m=E TIME_2S_DELAY ON || |0 VARLINPUT IN_BOOL BOOL AUTO No
= '@ Global Variable Tables
- B GVL_1

= @@ loMapping(View) 2 VAR TOF_0O TOF AUTO Mo
= o8 ocel 3 VAR TON_O TON AUTO No

-

VAR_QUTPUT OuUT_BOOL BOOL AUTO Mo

MAIN.TIME_25_DELAY_0 v |1
- AIS MAINTIME 25 DELAY 0
- AIE MAIN.TIME_25_DELAY_1
AT MAIN.TIME_2S_DELAY_2
- AlS | MAIN.TIME_2S_DELAY_3
- ADA MAIN.TIME 25 DELAY 4

igg FaLSE [IH_BooL OUT_BOGL | FALSE

- AO4
- DM
D2 TRIE

- Dl4 TH1S

. MR

T#0d0h0m2s

T#0d0OhOm1s

Program functionality can also be achieved through simulation

T %3 W gl |Success | ¥ [ 127.0041 “a | . .

_ Simulation
Configuration Programming | Display | Commissioning |
File Project

H-1% E@B I 9 C & o

Project = 4 | e | LibarayTree X

= @l 22.magicpropr] Address LFDE C?”“le’S‘O”
- B0 main umerical
- Bk TIME_2S_DELAY_... - Arthmetic
- EB@ Global_vars -I;Ii:nsehiﬂ
= @@ loMapping Bit Wise
Selection
ggg Comparison
D04 Character String
- D05 Standard Function...
- EXDOA Smart Function BI....
- EXDO3
- EXDOS
= [ Tasks
= & tasko o
@ main

Qutput

= O o T o T ST T O ST T T S ST T T TR T ST e
Success to excute DoMagicPro7 30xmIZbin/geo/bin/arm-none-eabi-gec!
D:iMagicPro730/Mml2bin/gec/bin/arm-none-eabi-gec try to start...

Success to start D:/MagicPra730kml2bin/gcc/bin/arm-none-eabi-goe...
Success to excute DoMagicPro7 30xmIZbin/geo/bin/arm-none-eabi-gec!

The simulation results are as follows: Every 2 seconds, output DO1~DO5 sequentially.
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T %3 W % [Success | ¥ [ 127004

% | % [

File Project Vi

H9% Fo23 0 9 C
Project

=B 22.magicpropr
2P main
= TIME_2S_DELAY_ON
- B@ Global_vars
=@ loMapping
D01
D02
-DO3
-~ D04
Do5
~ EXDOA
-EXDO2
EXDO3
- EXDO4
~ EXDOS
= [ Tasks
E- & tasko
T main

Configuration | Programming | Display | Commissioning |

W R

Fower Bun SF

. SystemePLC Studio

B2 3 B Yy |Suceess | ¥ [ 127004

% [ =)

File Project
H-1% ¥ D DpE92 ¢
Project

=- B 22 magicproprj

- %3P main

- Wk TIME_2S_DELAY_ON

- E® Global_vars

- @@ loMapping
- DO

..DO2

- D03

D04

- DO5S

- EXDO1

- EXDO2

- EXDO3

- EXDO4

.- EXDOS

B [ Tasks

= B tasko
“ B main

During simulation, click "showALLExtModule"

Configuration Programming | Display I Commissioning |

Wi dE =

Power Bun SF
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Configy

Resourd
=
Y

f

‘i

L
showDev | I showl1ExtModule | I

Catalog

F X

Extend Device name

1 B sM172EDMOS...

SPI_FLASH Tnit end
LOCAL DI_HmM[a]
[2025-11-18 17:0:49][20236856 [plc] [MOTIC]From Run to Step!

Hew incoming eonnectien — §24
Hew commection from 127.0.0.1:61924 on socket 824
[z028—-11-18 17:0:50] (20236856 [ple] [MOTICIm[1]. TA[15]
[2026-11-18 17:0:50] (20236856 [ple] [MOTIC] start init iec pro
[z025—-11-18 17:0:50] (20236856 [ple] [FOTIC]init 1ec pro suecess end
[2028-11-18 17:0:50] (20236856 [ple] [FOTIC]From Step te Run!
soft timer loop enter
software timer check leave
[2026-11-158 17:0:61]1[20236856 [ple] [MOTIC]From Run to Step!
[z028—-11-18 17:0:51] (20236439 [ple] [FOTIC #4444 write config hiH
[2026-11-18 17:0:51][20236438 [ple] [MOTIC lnedeTypel[1] offset[0]
[2026-11-18 17:0:51][20236439[ple] [MOTICInodeType[6] offzet[38]
[2026-11-18 17:0:51] (20236439 [ple] [FOTIC]nodeType 5] offset[76]
[2026-11-18 17:0:51] (20236438 [pLle] [MOTIC]nodeType (5] offset[556]
[z02-11-18 17:0:51] (20236439 [ple] [FOTICInodeType[11] off=et[936]
conf parze ok
[2025-11-15 1T:

coooooo

51][20236438 [ple] [MOTICIn[1]. Td[18]

2 B sw172EDMO8. .
3 B sM172EDMOE...
4 B sm172EDM16. .
5 Bl sm172EDMZE. ..
& B SM172EAMDS00
7 B sm172EMON .

g Bl sm172EMIOZ. .

Description

24V Discrete 10 __.
Digital 10 ..

220V Discrete 10 _.
Discrete 10 modul...
Digital 10 _..

Analog 10 module. ..
Mixed 1O ..

Mixed IO module _..

a:
[2025-11-18 17:0:51] (20236439 [ple] [ROTIC 1448 write ot PROSHHHY g8 x
[z0z8-11-18 17:0:62] (20236856 [ple] [MOTICIm[1]. Td[18] oy TG T
[2026—-11-18 17:0:62] (20236856 [ple] [AOTIC] start init iec pra
[2026-11-18 17:0:52] (20236856 [ple] [MOTIC]init iec pro success end ize: Used code size:0H(0Byte)
[z02—-11-18 17:0:52] (20236856 [ple] [FOTIC]From Step to Bun! =)
soft timer loop enter e Free code
software timer check leave PE1KE) size:FFCH(2.99609KB)
Ze: Total code size:4092H(4KB)
| Falm kY

3.9 Global variables

Global variables are variables that can be identified throughout the entire project. Declare global variables in the

declaration section of the global variable list.

1. Declare global variables

= delay

Project g X || w main =0 Global_vars
E| E SM172PS11BDT2MODLE... Type Address Array Initvalue
%P main AUTO No —

F

= E¥@® Global_vars N

@@ loMapping(View) \ Ilﬂl |

®a Local

- @ Extend
= @@ Field(View)

Declare global variables in the list of global variables

- @f Field!
[ Expansion Module Status
- %, Modbus Diagnosis
£ [ Tasks
= B tasko

O main

2. Global variables can be called in any program
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Project g X | b main Ecl Global_vars =2 delay |
= e y -
Mame Type Address Array Initvalue
NOMNAME BOOL AUTO Mo
H W
=+ Ei® Global_vars < [ N
A
- B -.__‘__“-f_" -
- @@ loMapping(View)
- @@ Local ABS
[+ @@ Extend D dd lobal IN 00T <__E]
= @a Fieldview) | @0 and arop globa
- @@ Field1 | variables into the program
[+ Expansion Module-srear
- %, Modbus Diagnosis J
= [ Tasks
=+ @) tasko
H =
~ T main =] hd
4| | 3
Project g X | o main =0 Global_vars =2k delay |
B ] s e .
) Class Mame Type Address | Ead
- [rEE detay VAR NONAME BOOL AUTO Nao I

= BE Clobal vars VAR NONAME2 BOOL AUTO No v
= @@ loMapping(View) -

¥ @@ Local
- @@ Extend
= @@ Field(View) —

Calling global variables in subprograms

@@ Field1 EOVE
[+ Expansion Module Status N OuUT ﬂ
- %, Modbus Diagnosis
=[] Tasks

= 8 tasko

=T main hd
4 »

3.10 Use of branchers

Place the mouse on the branch line at the beginning of the branch until a green dot appears. Click on the green dot
to connect it to other branches or inputs/outputs.

|<| | >

(I ) DIV
4 >———{m ouT INL OUT
B ——e— N2 INZ
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il pinName:  IN2
Class: VAR_INPUT
Type: ANY_NUM
Array. No

Init value:
Arrtibute:
Description:

ADD ) DIV
4 »>———{INl oUT INL  OUT

B IN2 INZ2

3.11 Use of FDO

The DO1~DO2 of SM172PS11BDT belong to fast output. Users can set the frequency and duty cycle for output
through DO1~DO2. The following represents the attribute description of FDO1~FDO2.

Mame Variable  Type  Optior  DefaultValue  MinValue MaxValue Address Modbus Address Description

FDI2_frequency LIDINT 0 0 %MD, 3x0603 FDI2 frequency display

FDI2_reset_counter BOOL 0 0 1 SeMXGE.1  0x0502 FDIZ resetinput counter value

FDI2_interval LINT 1000 10 1000 SeMW._..  4x0502 FDIZ sampling time interval of frequency(ms)
FDI3_counter LUDIMT 0 0 %MD5.2  3x0505 FDIZ input counter

FDI3_frequency LIDINT 0 0 %MD1... 3x0605 FDIZ frequency display

FDI3_reset_counter BOOL 0 0 1 SeMXE.2  Ox0503 FDIZ reset input counter value

FDI3_interval LINT 1000 10 1000 SaMW...  4x0503 FDI3 sampling time interval of frequency(ms)
FDI4_counter LIDINT 0 0 %MD5.3  3x0507 FDI4 input counter

FDI4_frequency LIDINT 0 0 %MD, 3x0607 FDI4 frequency display

FDI4_reset_counter BOOL 0 0 1 SoMXG.3  0x0504 FDI4 reset input counter value

FDI4_interval LINT 1000 10 1000 SeMW._..  4x0504 FDI4 sampling time interval of frequency(ms)
FDO1_enable BOOL 0 0 1 BeMX11.0 0x0551 FDO1 enables pulse output
FDO_frequency LINT 10000 K11] 30000 SoMW._..  4x0551 FOO1 pulse output frequency
FOOA_dutyfactor LINT 50 0 100 SeMW._..  4x0561 FOO1 pulse output dutyfactor

FDO2_enable BOOL 0 0 1 BaMX11.1 Ox0552 FDO2 enables pulse output
FDO2Z_frequency LINT 10000 30 30000 SeMW._..  4x0552 FDO2 pulse output frequency
FDO2_dutyfactor UINT 50 0 100 SV, 4x0562 FDO2 pulse output dutyfactor

KEY1 BOOL 0 1 %Mx2.4  1x0604 KEY1 F1 button(digital input)

KEY2 BOOL 0 1 %MX25 1x0605 KEYZ2 F2 button(digital input)

KEY3 BOOL 0 1 SeMX2.6  1x0606 KEY3 F3 button(digital input)

KEY4 BOOL 0 1 SMA2T7  1x0607 KEY4 F4 button(digital input)
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Simply drag the FDO onto the programming interface in programming to call it.

Project

Ex|'f:=-

H-1% s@BD 9 C

FOI_reset_counter
FDIZ2_counter
FDIZ_frequency
FDIZ_interval
FDIZ_reset_counter
FDI3_counter
FDI3_frequency
FDI3_interval
FDI3_reset_counter
FDI4_counter
FDI4_frequency
FOI4_interval
FDI4_reset_counter
FDO1_dutyfactor
FOO1_enable
FDO1_frequency
FDO2_dutyfactor
FDO2Z_enable
FDO2Z_frequency
KEY1

KEY2

KEY3

KEY4

@@ Extend

Task Time Status

L)

MName

Type Address

INT AUTO

INT AUTO

REAL AUTO

REAL AUTO

Mo

Mo

Mo

Mo

Array

0.0

0.0

300

400

— FDO1_enable

-—< FDO1_frequency

—

-72 -




SystemePLC Studio User
Manual

3.12 Program working status

The last fault code that appeared. 0: no error. For specific fault codes, refer to Chapter 6 Fault.

T 47 WYy [Success II_ g [Success | [F] '@ @
Configuration Programming | Display | Commissioning |

Hax swoo 9 (k] @

Project g X || ©8 Program Working Status Libaray Tree 8 x

- FDI2_counter -~ MName Type Address Description I @
- FDIZ_frequency - -
- FDI2_reset_counter 0 lastErrorCode  UINT %IMW1.15 |The lastfault code that appeared. 0: no error. “i BasicTyp... |~
- FDI3_counter - il BCD conv...
- FDI3_frequency G- il TIM conve. .
- FDI3_reset_counter -- B Mumerical
- FDI4_counter .. i sirtthmetic
- FDI4_frequency & @l Time
Egi_reset_coumer __ & Bitshit
- KEY2 "  Bit WIS.E
- KEY3 - @l Selection
. KE-Y4 R R e
- @@ Extend Properties Win... @ x
= @@ Field(View)
" @@ Field1
= @@ Expansion Module Status
= (9@ General Status
*. ExpModDisconHistory
% Modbus Diagnosis
£+ 9@ System Variables <| | >
=8 @_ﬁ Program Working Status Output a x
~ lastErrorCode rocaTey
£ [ Tasks Used code size: Used code size: Used code Used code size:0H(0Byte) |~
oy SOFH(2.1552TKB) 85CH(2.08954KB) size:FOH(240Byte)
= task0
@ g ) ||| Freecode size: Free code Free code size: Free code D
""" main w | | IFET61H(1.99399MB) size:FETA4H(1017 91KB) AFF10H(255. TBEKB) size:FFCH(3.99609KB) w
|‘1DD%
PLC Model: simulation run status: [l error code: no error
3.13 Task

3.13.1 Task configuration

The Task in SystemePLC Studio is used to define and display the basic settings of tasks, ensuring the program runs
in accordance with the specified requirements. When a new standard PLC project is created, a cyclically executed
task is automatically generated,; this task is automatically associated with "main", and the default task cycle is 20ms.
A PLC program will only participate in compilation and actual execution if it is called by a task. Right-click TaskO —
"Edit Properties" to configure the task type as cyclic or interrupt type. When configuring it as an interrupt task, an
interrupt variable must be selected to trigger the execution of the interrupt program.
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T g W gy |Uncompied |OF | 127.0.00 g |undownioad| [F] | "z @

Configuration Pragramming | Display | Commissioning |

File Project View Setlings
H 1% E03xl 9 ¢ R

Project [ 4 | e | Libaray Tree =4

= B testmagicproprj I @

- %P main [+ Ml BasicType.. ~
%D fime - il BCD conv... D
- w3E dalay <[ o il TIM conver_..

= "@ Global Variable Tables [+ pll Numerical

m G‘u"L_1 i Aithmetic
= @@ loMapping(View) Bl Time
-- @@ Local
5 @@ Exend
= @8 SM172EMIO2800_0
=- @@ Field(View)
" @g Field1
= @@ Expansion Module

= @@ General Status
. ExpModDisconH Task Name: |task0

#- @F SM172EMIO280
%, Modbus Diagnosis Task Type: |CFC|E “"'|
= @@ System Variables
E| @E Program Worki Interrupt Var: | | |_|

Cycle Time:  |T#20ms | T ..

Properties Win... & X

OK || Cancel | IW .
error code: |n0 emror .

Multiple tasks can be configured to call different programs, and a maximum of 30 tasks can be created in one project.
Right-click Tasks — New Task, then define the task name to complete the creation of a new task. Multiple tasks are
executed from top to bottom in the order specified in the task configuration. After creating a new task, you can
right-click the newly created task — Add Program, which means assigning the program to the task.
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LS T I~ I | ¥ [ 1z7001 o | M| s ®.
Configuration Programming | Display | Commissioning |
File Project View Settings
H-1% s@BO 9 C ’
Project 7 X | e main | Libaray Tree g X
- ; ; b
= D test.mag.lcproprj Mame Type Address [@
- &3P main - Ml Basic Type conversi... | ~
- T3P time B+ il BCD conversion
- BEE dajay < > | | B Ml TIM conversion
[z @ Global Variable Tables 00 0 700 200 Fa i MNumerical
m GVL_1 I— i AJ:rthmetic
= @ loMapping(View) — = Qi:nsehiﬂ
" @ Local . M it Wica hd
= Qﬂ Extend Properties Window 8 x
- @@ SMA72EMIO2800_0
= @@ Field(View)
- @@ Field1 | Ll_l
= @@ General § 8 x
. - ExpModDis
= @m SM172EM Task Name: |task1 |
-2, Modbus Diagn
I':'I 3;3 System Varial Task Type: |C],rcle v|
¢ = (@@ ProgramV
-~ lastErrorCo .
Interrupt Var:
"B main Cycle Time: |
| | | | |1UU%
OK Cancel
run status: [stop  error code: [no error
= [ Tasks
= B tasko
- @ main
Movelp
Edit Properities
Remove Task
; Add program —

3.13.2 Task configuration principle

Step 1. Initialization and Configuration

The system performs hardware diagnosis and reads configuration parameters to ensure the device is in the correct
state. Check and set the operating mode (RUN/STOP mode), and update the corresponding operation instructions
according to the switched mode.

Step 2. Task List Management

The system maintains a task list (taskList), where each task includes its trigger condition and execution function.
Tasks have two modes: Cycle (mode=0) and Interrupt (mode=1).

Step 3. Main Loop Execution Process

In RUN mode, enter the task processing logic. Update the actual hardware input buffer data to the | and M areas to
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provide the latest status for task execution.
Step 4. Task Triggering and Filtering

Check whether the trigger condition of each task is met, and mark all tasks that meet the conditions.For
time-triggered tasks, calculate the difference between the current time and the last run time to determine if the set
interval is reached. For interrupt event-triggered tasks, call the trigger function and decide whether to execute the
task based on the return value.

Step 5. Task Execution and Recording

After completing the inspection and marking of all tasks, the system executes the marked tasks one by one in the
order of the task list, records the start time, and runs the corresponding program.After the task is completed,
calculate the running time and update statistical data such as the maximum and minimum running times.

Step 6. Exception Handling Mechanism

During task execution, check for exceptions such as division-by-zero errors. If an exception occurs, decide whether
to stop operation according to the system configuration, set the corresponding alarm status, and refer to Chapter 6
Fault for specific fault codes.

Step 7. Output and Status Update
After all tasks are executed, apply the data in the Q and M areas to the actual hardware or other modules.
Step 8. Loop Control

After a 1ms delay, repeat the above steps.

3.14 Expansion module status

Check the connection status and error registers of the expansion module in the Expansion Module Status.Click
ExpModDisconHistory to view the connection status of the expansion module; the status descriptions are as follows:

BitsO-7 indicate whether disconnection has occurred in the 7 modules (0 = Disconnected before, 1 = Never
disconnected).

Bit 0: Expansion Module 0 has been disconnected (1 = occurred, 0 = not occurred).

Bit 1: Expansion Module 1 has been disconnected.

Bit 6: Expansion Module 6 has been disconnected.
Bit 7: Reserved.
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7 g W Yy |Success! ¥ | 127001 % |Successt | [f] @& @,

Configuration Programming | Display | Commissioning |

File Project View Settings

H-1% soeo 2 ¢ [k e

Project g x | o8 Program Working Status o8 General Status
~ FDIZ_counter ~ Name Type  Address Description
- FDI2_frequency
- FDI2_reset_counter 0 ExpModDisconHistory BYTE — %MB1.22 Bits 0-7 indicate whether disconnection has occurred in the 7 module. .

- FDI3_counter

- FDI3_frequency

- FDI3_reset_counter
- FDI4_counter

- FDI4_frequency

- FDI4_reset_counter
- KEY1

- KEY4

@E Extend

= @@ Field(View)

- @@ Field1

=- @E Expansion Module Status
EE‘H General Status I

- ExpModDisconHistory
Click Programming —[JExpansion Module Status, then double-click the expansion module to enter the error
registers and identification registers interface.

Error Registers:

0 = Normal

0xFF = Communication Abnormality

0x04 = Module Power Supply Abnormality

0x08 = Module Al Channel Out of Range

= SystemePLC Studio

g W Yy |Success! ¥ | 127001 Y@ |Success!

Configuration | Programming || Display | Commissioning |

File Project View Settings
H-1% % D
Project ' i =2 TIME_2S_DELAY_ON SM172EMIO2800_0

E} m test.magicproprj Type Address Description
- &80 main

- B2k TIME_25_DELAY_OM
=+ @ Global Variable Tables 1 SMATZEMIOZ800_0_ERR BYTE %MB1.9 error register.

0 ESM172EMIDZBUU_U BYTE %MB1.8 identification register.

- @@ loMapping(View)
= ®@ Field(View)
@ Field1 2

IE—] ®@_Expansion Module Status

= @@ CGeneral Status

©a SM1T2EMI02800_0
-, Modbus Diagnosis
= @@ System Variables

B- @@ Program Working Status
" lastErrorCode
= [ Tasks <|

Output

g ismart relaySystemePLC Studio V1. 11mI2bin/mingw/bin/gce try to start...

Success to start DogRiE/smart relay/SystemePLC Studio V1. 11xmI2bin/mingwi/bin/gce...

Success to excute DugriF/smart relay/SystemePLC Studio V4. 11xmI2bin/mingw/bin/gcc! D

DA lsmart relaySystemePLC Studio V1. 11mI2bin/mingw/bin/gee try to start... hd
I 100%

run status: ([l rror code: no eror
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Fourth section

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Communication configuration

MODBUS RTU communication
MODBUS TCP communication
MODBUS address correspondence
Commissioning

FBD block pin inversion function
FBD connection break function
Modbus customer editor

Display
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Modbus is a simple and open serial communication protocol that supports Modbus RTU and Modbus ASCII
protocols. Generally, most PLC devices support Modbus RTU protocol. Modbus communication media include

RS485 and Ethernet. The Smart Relay series PLC comes with two RS485 ports, RS485-1 and RS485-2 supports
MODBUS master/slave.

Master: When the controller serves as a master station device, it can communicate with other slave devices that
use the Modbus protocol, exchange data with other devices.

Slave: When the controller acts as a slave device, it can only respond to the requirements of other master stations.

4.1 MODBUS RTU communication

4.1.1 Modbus RTU master communication configuration

When the PLC is the master accessing a Modbus slave device, it first needs to create a new point in the Field
directory and subsequently associate it with the point accessed by the third-party device.

=R I T T L CoM1 e | o

Configuration | Programming | Display | Commissioning |

Resources 8 % | BSLocal | % Rs4ss1 | BS Field | 78 Etheret | 8 RS485-10nBoard | W[P| Cat. & x
B Configuration Mame Data Type INIQUT Address Modbus Address
= B sM172PS11BDR temp_1 BOOL In %1%10.0 1x1001
= B2 loMapping
B2 Local temp_2 BOOL out %QX10.0 0x1001
= B8 Extend
: t 3 INT [ %IW11.0 31001
B2 SM172EMIO2800 i - n *
LB Field temp_d4 INT out %QW11.0 %1001

- RS485-1
= %, RS485-2
- ffl Generic Modbus_1

-~ W Ethernst

= Mormal config parameters
= 7 RS485 On Board <

-E@® RS485-1 On Board

E® RS485-20nBoarg | Output g8 x

Ethertet

Metwark Synchroniz...

- E@ LCD Display

Right click and select insert

Modbus master communication is configured as follows

1. RS485-2 supports Modbus master, so set the controller as MODBUS RTU master in RS485-2 and configure the
baud rate, parity and other communication parameters.
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Resources

8 % | B local | B Field | % Rsass1 | % RS485-2 | @ Rs485-10nBoard | @ RS485-20nBoard | 99 Genericl |

- Configuration
] ﬂ SM172P511BDR
= B2 loMapping
2 Local
B8 Exend
B= Field

RS485-
T Generic Modbus_1
W Ethernet
= Normal config parameters
= RE&485 On Board
[#§ RS485-1 On Board
[#8 RS485-2 On Board
&8 EtherMet
[Z8 Metwork Synchroniz.
[Z® LCD Display

Mode

RS485 CONFIGURATION

O Modbus Slave 1 =

® Modbus Master

Slave Address(0_255)

Baude Rate

Serial Parity

Serial DataBit

Serial StopBit

® 9600 bis
O 19200 bfs
O 38400 bs
O 57600 bfs

O 115200 bis

O Mo parity
® Even parity

) Odd parity

T data bits

® § data bits

® 1 stop bit
) 2 stop bit

~

2. Configure the parameters of the master station

Item

Baude Rate

Descriptions

Serial Parity
Serial DataBit

Serial StopBit

The baud rate of the serial port. The baud rate of the master and slave should be the same.

The parity method of communication frames, Even Parity, Odd Parity, NO Parity.
The actual data bits contained in the communication frame

Identify the last bit of a single packet during communication

Resources

& % B2 Field | % Rsass1 | Y. RS¢85-2 | 5 Rs48510nBoars | @ Rs48520nBoard | T cenenicmodbus 1 |4

- Configuration
= - SM172PS11BDR
- B loMapping
B Local
E= Extend
B= Field
%, RS485-1
= %, R9485-2
) Generic Modbus_1
W Ethernet
= Normal config parameters
] RS485 On Board
E@ RS485-10n Board
E@ RS485-2 On Board
[ EtherMet
8§ Metwork Synchroniz..
[#§ LCD Display

Mode

RS485 CONFIGURATION

O Modbus Slave 1 | Slave Address(0..255)

® Modbus Master

Baude Rate

Serial Parity

Serial DataBit

Serial StopBit

® 9600 bls

O 19200 bis
© 38400 bis
) 57600 bis

O 115200 bls

O No parity
® Even parity

O Odd parity

7 data bits
® § data bits

® 1 stop bit

O 2 stop bit

A
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3. Right click on RS485-2 to Add Generic Modbus device.

Poa W & ¥ [ cou | % |

Configuration | Programming | Display | Commissioning |

File Developer View
Resources 8 x| | % Rs4852 | [@ RS48510nBoard | 8 RS485-20nBoard | M GenericModoul 4|

= E5 configuration ~
= Bl sM172PS11BOR
= B'Z—: loMapping Mode

g I;tcal d ® Modbus Master
en

- B Field

. % podor 9

) Modbus Slave 1 -

Add Generic Modbus Device e ® 9600 bis

1 Generic Modbus_2 ) 19200 bis
- W Ethernet
= Mormal config parameters ) 38400 bis
El- 7] RS485 On Board _ -

RS485-1 On Board ) 57600 bis
RS485-2 On Board

EtherNet ) 115200 bis
-E@ Metwork Synchroniz..
LCD Display
Serial Parity ) Mo parity
® Even parity »

4. General MODBUS device configuration interface is as follows, configure the name of the general MODBUS
device, Modbus address.

The Modbus 32-bit word sequence is described as follows:

Take the data ABCD for example, D is the low byte

Item Post exchange word order
Small endian with words swapped CDAB
Small endian NOT words swapped DCBA
Big endian with words swapped BACD
Big endian NOT words swapped ABCD
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= SystemePLC Studio

5= Il ¥ [ com 8 | B

Configuration | Programming I Display I Commissioning |

File Developer View
Resources 8 X 54852 | 7B RS48510nBoard | @ RS485-20nBoard | M GenericModous_1 |4/ P||Cat. & x

= Bg Configuration General || Registers |
= B smM172PS11BDR
= B2 loMapping Setii
, ettin
- B Local 9

Name: |[Generic Modbus_1 |

- @e Field Modbus Address: (0..247 O=broadcast)

- %, RS485-1

e Mo Modbus 32bit words order: |Smal| endian with words swapp vl

) Generic Modbus_2
- W Ethernet
[+ ¥ Normal config parameters
= I RS485 On Board
RS485-1 On Board
RS485-2 OnBoard | Quiput
EtherMet
MNetwork Synchroniz...

5. Add the corresponding function code according to the type of register and access method of accessing the
third-party device. MODBUS RTU function code refers to the code used to specify specific operations in the
MODBUS protocol. These operations include reading and writing different types of data.

Configuration | Programming | Display | Commissioning |

File Developer View
Resources 8 X % Rs4s51 | . Rs4ss-2 | 7@ RsS485-10nBoard | B Rs48520nBoard | M
= E5 Configuration Registers
= Bl SM172PS11BDR
= B& loMapping |ﬁdd Func Code| |ﬁddRegsiter| | Remove | | Up | | Down |
-~ B2 Local
. | Register Name |
Field
B.E:s' RS4E5-1 ~ FC_01 0
Coil 0
=- &, RS485:2
-1 Generic Modbus_1 ® FC_01 (Read Coils)
~ 0 Generic Modbus_2 )
W Ethernet ) FC_02 (Read Descrete inputs)
=77 Normal config parameters O FC_03 (Read Holding Register
= R8485 On Board 2 034 9 Register)
- F@ R5485-10n Board O FC_04 (Read Input Registers)
. [ RS485-2 0n Board
- E@ EtherMet O FC_05 (Write Single Coil)
Metwark Synchroniz_ .. o ;
" E@ LCD Display O FC_06 (Write Single Register)
O FC_15 (Write Multiple Coils) |
Output O FC_16 (Write Multiple Resiter)
3| ok | cancel

Double click on Start sddress, Polling Time, Time out, Wait before send, data type, etc. of the function code to
modify the corresponding options.
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<Remarks> For the write request function code, it is sent when the polling time is 0 and the data is changed.

= SystemePLC Studio

LS = T =T ¥ | a | "
Configuration | Programming I Display I Commissioning |
File

COM1

o

Developer View

Resources

8 X Field | 7 EmerNet | 7 RS485-10nBoard | % Rs485-2 | M GenericModous_1 |4]) [Cat. & x

= B8 Configuration A
=- B sM172PS11BDR
= B2 loMapping

Registers

|ﬁdd FuncCode| |ﬁddRegsiter| | Remove | | Up | |

Down |

- B& Local

Func Code

Start sddress

= Bi.—' Extend
Lo B SMATZEMIOZ. .

| Register Name |Address

Folling Time
| Data Type

Time out
| Label

Wait before send
| Data Block

100ms
100ms
100ms
100ms

1000ms
1000ms
1000ms
1000ms

10ms
10ms
10ms
10ms

> [FC_01 100
> FC_03 0
> FC_05 0
> FC_0B 0

- B2 Field
- %, RS485-1
B %, RS485-2
~ Ml Generic Modbus_1
- W Ethernet
- Maormal config param...
= 1 RS485 On Board
. [ RS485-10n ...

<] |

Qutput

EtherMet
! Netwark Synchro. .
LCD Display v

6. Read and write multiple coils or registers, etc., click Add Register to add:

According to the actual register address accessed, you can modify the starting address of the function code, and
configure the access time, interval time, etc. If you need to access multiple consecutive addresses, click Add
Regsiter to add multiple registers.

= SystemePLC Studio

LS = T = ¥ | “a | g
Configuration | Programming | Display | Commissioning |

File
Resources

COM1

Developer View

& X Field | [ EtherNet | [ RS485-10nBoard | % Rs485-2 | 1 Generichlodbus_1 [4[> Cat. & x

General Registers =
=

|ﬁddFuncCode| ||\dd Regsiter” Remaove | | Up | | |

Func Code Start sddr
| Register Mame |Address

[~ IFc_o1 |1 100 I

= B5 Configuration
= B sM172PS11BDR
= B2 loMapping
-~ B Local
= B2 Extend
B8 SM1TZEMIOZE00
- B Field
Coil 100
., Rs4s5-1 » FC_03 0
5§ RS485-2 > FC_05 0
- 1l Generic Modbus_1 s FC 06 0
- W Ethernet -
= : Mormal config parameters
=l i RS485 On Board
- B RS485-1 On Board

Wait before send

| Data Type | Label | Data Block |
100ms 1000ms 10ms

BOOL di
100ms 1000ms 10ms

100ms 1000ms 10ms

100ms 1000ms 10ms

Polling Time Time out

Select FC and click Add Register to add multiple
registers, coils, or inputs.

Qutput

EtherMet
Network Synchroniz. ..
LCD Display

7. Double-click the Label entry of the register point, you can map the register to the specified variable (previously
created under Field), and when you select the variable, it will recommend the appropriate variable according to the
function code and the point type. The data type of the function code and the data type of the created point must be
the same in order to be associated.
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'Rs485-1 | B Field | [ EterNet | T Rs485-10nBoard | % Rs4ss2 | 1 GenericModbus_1 [4|» [Cat. & x

Registers W Dialog

|Ax:|d FuncCode| |Ax:|d Regsiter| | Remove | | Up | | Do Filter: |
Func Code Start sddress Falling Time Time out Iautput: temp_4 (INT) I
| Register Name |Address | Data Type | Label
v FC_M 100 100ms 1000ms

Cail 100 BOOL temp_1
v FC_03 0 100ms 1000ms

Register 0 INT temp_3
v FC_05 0 100ms 1000ms

Coil 0 BOOL temp_2
v FC_06 0 100ms 1000ms

|Register 0 INT [ 17

double click
Qutput

| Cancel |

8. Through the above operations, map the value of the third-party device point to the corresponding local variable,
and then you can call this variable in programming to access third-party devices.

LT I BT ¥ | COM1 “a |
Configuration Programming | Display | Commissioning |
File Project View

H-1% sBB 0 9 ¢ [k & o

Project [ | b main LibarayTree [ 4

Type Conversion
Mumerical
Arithmetic

Time

Bit Shift

= @1 223.magicpropr Type Address ;
>
>
>
> BitWise
>
>
>
>
>

Selection
Comparison
Character String
Standard Functi_..
Smart Function _..

4.1.2 Modbus RTU slave communication configuration

When the PLC is a slave, the configuration is as follows:

1. RS485-1 and RS485-2 support Modbus slave, set the mode to Modbus Slave, configure the slave baud rate,
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parity, data bits and stop bits. Note that the configuration parameters of the slave station and the master station
should be consistent, otherwise the communication will not be successful.

Resources & X | B Local | BE Field | . RS485-1 | %. RS4g5-2 | [ RS485-10nBoard | [ RS485-20nBoard | M Generidf
= B Configuration B
= Bl sw172pPst1BDR RS485 CONFIGURATION
= B= loMapping
B8 Local _
2 Exend Mod ® Modbus Slave Slave Address(0..255)
- B} Field ode
Modbus Master
&, Rs4a5-1 >
= RS485-2
1) Generic Modbus_1
----- 1) Generic Modbus_2 -
- Wl Ethemet Baude Rate 9600 bis
= : Mormal config parameters ) 19200 bis
=8 RS485 On Board
- @ RS485-1 On Board O 38400 bis
- E#@ RS485-2 On Board =
Etherlet O B7600 bls
! Wetwork Synchroniz. .. .
LCD Display ® 115200 b/s
Serial Parity ® D
®) Even parity
) Odd parity
Serial DataBit rizalnE
® § data bits
Serial StopBit © 1 stop bit R
) 2 stop bit

2. There are corresponding addresses for the points in the Local and Field directories.

When the PLC is a slave, if the master needs to access these points, it needs to find the corresponding Modbus
mapping according to the local address of the points.

2 %3 W gy [Faikd ¥ | COM1 “a | H|

7

Configuration | Programming | Display | Commissioning |

File Developer View

Resources g x|| % Rsss2 | B Field | B Local | © Rs4ss1 Cat. @ X
E!-- Configuration Mame Data Type INIQUT Address Modbus Address Re
= B sM172PS11BDR TEMP_1  |INT In 961110 31001

= B= loMapping
B2 Local TEMP_2 INT In %IW11.1 31002

- §5 Extend
B2 Field
%, RS4851
T, RS485-2

W Ethernet

Mormal config parameters

£l 17 RS485 On Board

{ - B RS485-1 On Board

INT In B6IW11.2 3x1003

INT In %6IW11.3 3x1004

RS485-2 On Board
Etherhet
Netwark Synchronized. . <| >

----- LCD Display

Qutput g X
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Configuration | Programming | Display | Commissioning |
Resources 2 x| % RS485-2 [ &= Field | B Local
- Configuration Mame ‘ariable Type Option  Default Value  Min Value MaxValue  Address  Modbus Address
Eﬂ SM172PS11BDR Dl BOOL %lX0.0 1x0001
= B8 loMapping
- DI2 BOOL %lX0.1 1x0002
DI3 BOOL %alx0.2 1x0003
., RS485-1 Dl4 BOOL %IX0.3 k0004
%, RS4852
W Ethemet DIS(FDI1) BOOL DI %IX0.4  1x0005
[ 171 Normal config parameters DIB(FDI2) BOOL DI %IX05  1x0006
=+ 1] R5485 On Board
DIF(FDI3) BOOL ]| %lx0.6 1x0007
EtherMet DI&(FDI4) BOOL DI %IXOT %0008
! MNetwork Synchronized...
LCD Display Al INT 0-10v 0 1000 %lW1.0 30001
Al2 IMNT 0-10v 0 1000 %IW1.1 3x0002
Al3 IMNT 0-10v 0 1000 %alW1.2 3x0003
Ald IMNT 0-10v v] 1000 BalW1.3 30004
<

4.2

MODBUS TCP communication

Smart Relay Series PLCs support 1-channel Modbus TCP communication and can be Modbus TCP masters and
slaves. The Modbus TCP slave function allows up to 8 masters to be connected, and the master function allows up
to 8 slaves to be connected.

4.2.1 Modbus TCP master communication configuration

1. When the PLC does Modbus TCP master, click Ethernet under the configuration project tree to configure the PLC
as Modbus TCP master.
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= SystemePLC Studio

2 o W & ¥ com s | R

Configuration | Programming | Display | Commissioning |

File Developer View

Resources & X | BS Local | W Ethemet | % Rs4ss2 | mGenericModbu!j>| Cat. & x

= g configuration -

= B sM172PS1BDR ] TCP CONFIGURATION

= B2 loMapping
- B8 Local

(O
. BFT—_i.’emExtend Mode erver

® Client/Server
- %, RS485-1
= %, RS5485-2

10 Generic Modbus_1 /

- W) Generic Modbus_2
- W Ethernat
=TT Wormal config parameters
= RS485 On Board Output
RS485-10n Board || [ ;3B10dbus Riu) connecting
RS485-2 On Board Connection failed: No error
Ethertet
i E® Metwork Svnchroniz Y | USB(Mobbus Rtu) unconnected

2. Right-click on Ethernet to add a generic Modbus device.

LS = I I T ¥ | cow " | B

Configuration | Programming | Display | Commissioning |

File Developer View
Resources @ X 520nBoard | 1) GenericModbus_1 | 8 LCDDisplay | 8 EtherNet | W Etnemet |4|b| Cat. & x

= E5 Configuration Device narr

& B sM172PS11BOR TCP CONFIGURATION

= B2 loMapping

) Server

----- B= Extend
- BE Field Mode

-, RS8485-1
=%, RS485-2

® Client/Server

RS485-2 On Board
Ethertet

Netwaork Synchroniz. .. <[] >

- E@ LCD Display Output g x

3. Modbus TCP master connects to slave configuration, the configuration parameters are described as follows:

Iltem Descriptions Example
IP address Modbus TCP slave's IP address 192.168.1.20
Port The TCP port number of the Modbus TCP slave connected to the master 502
station.
Name Slave name
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Unit ID The ID is used when communicating between the master and slave stations 1
ni
to ensure that data is correctly sent to the designated slave device.

Modbus 32bit words
order

LE = [ IR ¥ [ com % |

Configuration | Programming | Display | Commissioning |

File Developer View
Resources ® Xy | 8 EtherMet | @ Ethernet | 1 Generic Modbus_2 | 1 Generic Modbus_3 |4 b | Cat...

= B configuration General | Registers |
= B sM172PS11BDR

EI"BE: o r Settings IP address: EI EI EI EI

.
B,:_: Field Port: |502 2

- %, R9485-1

= %, RS485-2

-0 Generic Modbus_1 Unit ID: (0..255 0=broadcast)

~- 00 Generic Modbus_2

= W_Ethernet

[0 Generichodbus 3] Modbus 32bit words order: |Smal| endian with wards swapp v|

B Mormal config parameters
=h 1 RS485 On Board

- B RS485-1 0n Board
RS485-2 On Board

Etherhlet

Metwark Synchroniz... Qutput

LCD Display

MName: |Generic Modbus_32 |

4. Add the corresponding function code according to the type of register and access method of accessing the
third-party device. MODBUS function code refers to the code used to specify specific operations in the MODBUS
protocol. These operations include reading and writing different types of data.

L= T = I~ T T ¥ | COM1 “a | T

Configuration | Programming I Display I Commissioning |

File Developer View
Resources 8 X | 8 LCDDisplay | ‘@ EtherNet | W Ethemet | " GenericModous_2 | T GenericHodbus_3 |||

= Configuration Registers
= Bl sM172Ps11BDR )
= B2 loMapping Add Func Code | |Add
- B2 Local ]
Func Code s .
R B';—Ziiliﬂend | Register Name | Add ® FC 01 (Read Coils) Description
% RS485-1 v FC_D1 0 ) FC_02 (Read Descrete inputs)
- Caoil 0 escription
2% 53185—2. e 1 Coil 1 ) FC_03 (Read Holding Register) escription
i b eneric Modbus_ gl FC_CM 0
1) Generic Modbus_2 Register 0 (O FC_04 (Read Input Registers) escription
= W Ethernet Register 1 escription
" LIl censricHodbus.3 g O FC_05 (Write Single Coil) ?
= NO';”;L;‘;”;g gig’;"e‘ers O FC_06 (Write Single Register)
R$485-1 On Board O FC_15 (Write Multiple Coils)
RS485-2 On Board
Ethertet < O FC_16 (Write Multiple Resiter) e
Metwark Synchroniz..

" B LCD Display \

Output | Cancel
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5. Read and write multiple coils or registers, etc., click Add Register to add:

According to the actual register address accessed, you can modify the starting address of the function code, and
configure the access time, interval time, etc. If you need to access multiple consecutive addresses, click Add
Regsiter to add multiple registers.

<Remarks> For the write request function code, it is sent when the polling time is 0 and the data is changed.

L T R | ¥ | COMA % | "

Configuration | Programming I Display | Commissioning |

Resources g X | 8@ LCD Display | 8@ Ethertlet | W Ethernet | 1 Generic Modbus_2 | 1 Generic Modbus_3 |1|L
= Bl Configuration Registers
= B sM172PS11BDR
= B loMapping [add Func Code| |Add Regsiter||| Remove || up || Down |
- B Local — ) )
B2 Extend Func E_:ode Start sddre Polling Time Time out Wait before send N
B2 Field | Register Mame |Address | Data Type | Label | Diata Block | Description
~ FC_01 0 100ms 1000ms 10ms
&, Rs435-1 Cail 0 BOOL description
B h;_ RS485-2 i 1 BOOL description
EIEI Generic Modbus_1 [v FC_04 I 0 100ms 1000ms 10ms
- ff) Generic Modbus_2 Register 0 WORD description
= B Ethernet Register 1 WORD description
- 88 ceneric Modbus_3 \
= 19 Normal config parameters
B S“;;’;”;“gfﬂoard Select FC and click Add Register to add multiple registers, coils,
RS5485-2 On Board or inputs.
EtherMet .

Metwark Synchroniz... L T T
LCD Display

6. By double-clicking the Label of the register point, you can map the current register to a specified variable (the
variable previously established under Field). When selecting a variable, an appropriate one will be recommended
based on the function code and point type. The data type of the function code must be consistent with the
established point data type in order to be associated.

7. After mapping the values of the third-party device points to the corresponding local variables through the above
operations, you can use this variable to access the third-party device in programming.

2 o m kil ¥ | comt " | g

Configuration | Programming | Display | Commissioning |

+-!-!-.-‘-%;;G.;DI!D 2?2 < Wi AF —

Project [ | - main LibarayTree F X
= B 223.magicproprj Name Type Address 7 Type Conversion
%20 main > Mumerical
- > Arithmetic

Global_vars
@? - 3 | > > Time
©i_loMapping > Bit Shift
T 00 ] 7700 TZ00 T 1ot
— > BitWise
> Selection
> Comparison
= » Character String
2 & tasko - » Standard Functi...
"B main — > Smart Function
= -
=
4| | >|

Output [ 4

I‘IUU%
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4.2.2 Modbus TCP slave communication configuration

1. When the PLC is a slave, click Ethernet under the Configuration project tree to configure the PLC as a Modbus
TCP slave.

= SystemePLC Studio

=l = ¥ [ coms % | T

Configuration | Programming | Display | Commissioning |

File Developer \iew
Resources d Xy | 8 EtherMet | W Ethernet | 1 Generic Modbus_2 | 1 Generic Modbus_3 ||4|D Cat. 8 X

B- Configuration pevicenan

=- B sM172PS11BDR TCP CONFIGURATION

=- B2 loMapping

Ee Local

B8 Field O Client/Server
%, RS485-1
%, RS485-2
ff Generic Modbus_1 /
s T i us_2
= B Ethernet /

P m Generic Modbus_3
E- Maormal config parameters
=17 RS485 On Board
- E RS485-1 On Board
- Eif RS485-2 On Board
Etherhlet
Netwark Synchroniz... Output
LCD Display

2. There will be corresponding addresses for points in the Local directory. When the device acts as a slave, the
master needs to access these points by searching for the corresponding Modbus mapping based on the local
address of the point.

Configuration | Programming | Display | Commissioning |
File Developer View
Resources & X | Blocal | % Rs485-1 | BE Field | /@ Etnernet | 78 RS485-10nBoard | . RS485-2 | M Generic Mody|
=N Configuration Mame  Variable Type Option  Default Value Min Value Max Value Address  Modbus Address
E- ﬂ SM172PS11BDR (o]} BOOL %1x0.0 1x0001
= B loMapping
B2 Local DI2 BOOL BIX0. 1 1x0002
E|B£—.’ Extend
; DIz BOOL %lx0.2 10003
- B8 SMAT2EMIO2800
- B& Field Dl4 BOOL %IX0.3 1x0004
- %, RS485-1
5 %, RS485-2 DIS(F... BOOL DI %I04 |1x0005
19 Generic Modbus_1 DIG(F... BooL DI %IX05  |1x0008
0 Generic Modbus_2
- W Ethernet DIT(F... BOOL n]] %1x0.6 10007
= Mormal config parameters
& 1 RS485 On Board DIS(F... BoOL DI %IX0.7  [1x0008
RS485-1 On Board
. RS485-2 On Board Al INT o-10v 0 0 1000 %elW1.0 3x0001
Etnerhlet A2 INT 010V 0 0 1000 %IW11 30002
Netwark Synchroniz ..
----- LCD Display Al3 INT 0-10v 0 0 1000 %alW1.2 0003
Ald INT o-10v 0 0 1000 %lW1.3 3x0004
AlS INT 0-10v 0 0 1000 %lW1.4 3x0005
Al INT o-10v 0 0 1000 %IW1.5 3x0006
l\l| IKIT 0_A0u n n AN0n OLNAM R 2000
<
|
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4.3 MODBUS address correspondence
Programming memory mappin PLC register Ran
Folder Label < < NSNS < Modbus slave
address address g
LocalDiglnput[0] | %I1X0.0 1x0001 DiscretelnputsReg 0 |0, 1
LocalDiglnput[1] |%IX0.1 1x0002 DiscretelnputsReg1 |0, 1
DI
0,1
LocalDiglnput[n] | %IX0.n Ix (1+n) DiscretelnputsRegn |0, 1
LocalAlnput[0] %IW1.0 3x0001 inputReg 0
LocalAlnput[1] %IW1.1 3x0002 inputReg 1
Al
LocalAlnput[n] %IW1.n 3x(0001 + n) inputReg n
LocalDigOutput[0 .
] %QX0.0 0x0001 CoilReg 1 0,1
LocalDigOutput[1 .
%QX0.1 0x0002 Coil Reg 2 0,1
po I
0,1
LocalDigOutput[n .
| %QX0.n 0x(1+n) Coil Regn 0,1
LocalAOutput[0] |%QW1.0 4x0001 Holding Reg 0
LocalAQutput[1l] |%QW1.1 4x0002 Holding Reg 1
AO
LocalAQutput[n] |%QW1.n 4x(0001 + n) Holding Reg n
_ DiscretelnputsReg
MBEXxtDiglnput[0] | %I1X10.0 1x1001 0,1
1000
_ DiscretelnputsReg
MBExtDiglnput[1] |%I1X10.1 1x1002 0,1
DI 1001
0,1
_ DiscretelnputsReg
MBEXxtDiglnput[n] |%I1X10.n 1x (1001+n) 0,1
1000+n
MBExtAInput[0] | %IW11.0 3x1001 inputReg 1000
MBExtAlnput[1] | %IW11.1 3x1002 inputReg 1001
Al
MBExtAlnput[n] |%IW11.n 3x(1001 + n) inputReg 1000+n
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MBEXxtDigOutput[

0]

MBEXxtDigOutput[

po 1l

MBEXxtDigOutput[

nj

MBExtAOutput[0]

MBExtAOutput[1]

AO

MBExtAOutput[n]

4.4

View or set internal parameters of the product in Commissioning. Gray content cannot be modified, but all other

content can be modified.

%QX10.0

%QX10.1

%QX10.n

%QW11.0

%QW11.1

%QW11.n

Commissioning

0x1001

0x1002

0x(1001+n)

4x1001

4x1002

4x(1001 + n)

Coil Reg 1000

Coil Reg 1001

0,1

Coil Reg 1000 + n

Holding Reg 1000

Holding Reg 1001

Holding Reg 1000+n

1. View the 485 port parameters under RS485 On Board, or directly modify the 485 port parameters.

@ SystemePLC Studio

[=

R oW B

Commissioning # x|

C Normal config parameters
- RS485 On Board 1A

RS485-1 On Bodard '
RS485-2 On Board

EtherNet Current Values

EtherNet

Network Synchrenized Clock

LCD Display

System Clock Values

Program working status

/0 Values

4853

=T ) ¥ COMB u w
\ Configuration | Programming | Display ‘ Commissioning

w B

Address Name
6501 Addr_RS485_0B1
4x10302 Proto_RS485_0B1
4x10303 DataBit_RS485_0B1
4x10304 StopBit_RS485_0B1
4x10305 Parity_RS485_OB1
4x10306 Baud_RS485_OB1
4x10401 Addr_RS485_0B2
4x10402 Proto_RS485_0OB2
4x10403 DataBit_RS485_0B2
4x10404 StopBit_RS485_0B2
4x10405 Parity_RS485_OB2
4x10406 Baud_RS485_0B2

Value

1

0=Modbus Slave

8

1

2=Even

4=115200

1

0=Modbus Slave

8

1

2=Even

4=115200

Um

Default
1 [¢]

0=Modbus Slave 0

8 8
1 1
2=Even 0
4=115200 0
1 0

0=Modbus Slave 0

8 8
1 1
2=Even 0
4=115200 0

RS485 On Board
Max Description
RS485-1 On Board address
Select RS485-1 On Board Protocol
RS485-1 On Board Data bit number
RS485-1 On Board stop bit number
RS485-1 On Board parity number
RS485-1 On Board baud rate number
RS485-2 On Board address
Select RS485-2 On Board Protocol
RS485-2 On Board Data bit number
RS485-2 On Board stop bit number
RS485-2 On Board parity number

RS485-2 On Board baud rate number

2. View the actual parameters of the Ethernet port under EtherNet Current Values.
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? R W =
Cﬁissioning g X EtherNet Current Values
= 1% Normal config parameters Address Name Value Um Default Min Max Description
= = RS485 On Beard s o = - - R
R o boare 4x10104 lp_4_ETH_PI 101 num 100 0 255 Ethemet IP Address(4 th part)
- :I::m:: CurrentValues 5 (SRl Nethsk_1_ETH_PI 255 num 255 0 255 Net mask(1 st part)
[';g"gt:g;m"’"‘m Clock 4x10110 NetMsk_2_ETH_Pl 255 num 255 0 255 Net mask(2 nd part)
System Clock Values ax10111 Nethsk_3_ETH Pl 265 num 255 0 255 Net mask(3 rd part)
Program working status
1 UO Values 410112 Nethisk_4_ETH_PI 0 num 0 0 255 Net mask(é th part)
4¢10105 DefGtwy_1_ETH_PI 10 num 10 0 255 Default Gateway(1 st part)
4x10106 DefGtwy 2 ETH Pl 0O num 1] 0 255 Default Gateway(2 nd part)
4x10107 DefGtwy_3_ETH_PI 0 num 0 0 255 Default Gateway(3 rd part)
4x10108 DefGtw! 1 num 1 0 255 Default Gateway(4 th part)
4x1013 PriDNS_1_ETH_PI & num g 0 255 Primary DNS server(1 st part)
4x10114 PriDNS_2 ETH PI & num 8 0 255 Primary DNS server(2 nd part)
4x10115 PriDNS_3 8 num 8 0 255 Primary DNS server(3 rd part)
4x10116 PriDNS_4._| 8 num -] 0 255 Primary DNS server(4 th part)
4x10117 SecDNS_1_ETH_PI & num 8 1] 255 Secondary DNS server(1 st part)
4x10118 SecDNS_2_ETH_PI 8 num 8 0 255 Secondary DNS server(2 nd part)
4x1018 SecDNS_3_ETH_PI & num g 0 255 Secondary DNS server(3 rd part)
4x10120 SecDNS_4 ETH Pl 8 num 8 0 255 Secondary DNS server(4 th part)
4x10121 Ip_obt 0=Manual num 0=Manual 0 2 IP obtain way
Output
3. Configure Ethernet parameters on EtherNet
Ce \ | Display = C:
e|lrn w ®
[Fommissioning & x EtherNet
Normal config parameters Address Name Value um Default Min Max Description
= = RS485 On Board 23 S E . B
::::;; g: g::: 4x10204 Ip_4_ETH_PI 101 num 100 0 255 Ethernet IP Address(4 th part)

o :ﬂ::::: Qureat yallies NetMsk_1_ETH_PI 255 num 255 0 255 Net mask(1 st part)
f;g"g'i::z;“"“’"i"’d Slack 4x10210 NetMsk_2_ETH_PI 255 num 255 0 255 Net mask(2 nd part)
i’r':;:‘mcz:(mv;'::us 4x10211 NetMsk_3_ETH_PI 255 num 255 0 255 Net mask(3 rd part)

YO Values 4x10212 NetMsk_4_ETH_PI 0 num 0 0 255 Net mask(d th part)

4x10205 DefGtwy_1_ETH_PI 10 num 10 0 255 Default Gateway(1 st part)
4x10206 DefGtwy_2_ETH_PI 0 num [ [ 255 Default Gateway(2 nd part)
4x10207 DefGtwy_3_ETH_PI 0 num [ 0 255 Default Gateway(3 rd part)
4x10208 DefGtwy_4_ETH_PI 1 num 1 0 255 Default Gateway(4 th part)
4x10213 PriDNS_1_ETH_PI 8 num 8 0 255 Primary DNS server(1 st part)
4x10214 PriDNS_2_ETH Pl 8 num 8 0 255 Primary DNS server(2 nd part)
4x10215 PriDNS_3_ETH Pl 8 num 8 L] 255 Primary DNS server(3 rd part)
4x10216 PriDNS_4_ETH_PI 8 num 8 0 255 Primary DNS server(4 th part)
4x10217 SecDNS_1_ETH_PI 8 num 8 [ 255 Secondary DNS server(1 st part)
4x10218 SecDNS_2 ETH PI 8 num 8 [} 255 Secondary DNS server(2 nd part)
4x10219 SecDNS_3_ETH_PI 8 num 8 [ 255 Secondary DNS server(3 rd part)
4x10220 SecDNS_4_ETH_PI 8 num 8 (] 255 Secondary DNS server(4 th part)
4x10221 Ip_obt 0=Manual num =Manual 0 2 IP obtain way

Output

USB(Modbus Rtu) connecting

Connection successed: COM6

USB(Modbus Rtu) connected

4. System time automatically retrieves network connection configuration
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‘ o ‘ Row om
Commissioning g x Network Synchronized Clock
= Normal config parameters Address Name Value Um Default Min Max Description
= RS485 On Board
RS485-1 On Board 4x10501 cal_Sel 0=Manual num 0=Manual 2 calibration time way select
RS485-2 On Board
EtherNet Current Values fifﬁmgﬁmjkwwaEMﬂ ] string calibration time IP address(max string length
- EI:’:J::::‘Synchmnlzsd Clock 4x10566 cal_port 123 num 123 65535 calibration time port
LCD Display
System Clock Values 4x10567 cal_period 3600 sec 3600 65535 calibration time period
Program working status
@ = /O Values 4x10568 cal_timeZone 480 min 480 65535 calibration time Zone
5. View screen parameters
‘ Configuration | Programming | Display | Commissioning
File View
& R W B
Commissioning g X ‘ LCD Display
B - Normal config parameters Address MName Value Um Default Min Mazx Description
=} 1 RS485 On Board 3 :
: RS485-1 On Board (410701 def_show num 0 0 1 default display interface(0'main interface; 1.user defined page)
RS485-2 On Board i 1
EtherNat Current Values 410702 contrast num 14 10 25 lcd contrast
Etherhlet 410703 bk_time sec a0 0 65535  backlight ime{0=off 65535=always on)
Metwork Synchronized Clock
I LCD Display
System Clock Values
Pragram working status
B 10 Values
6. System clock and manual settings
| Configuration I Programming I Display | Commissioning
File View
& R W B
Commissioning g X |
= - Normal config parameters Address Name Value Um Default Min Max Description
E- R5485 On Board
H RS435-1 On Board Ax10601  year num 0 2000 2009 Year value
R5485-2 On Board
EtherNet Current Values 410602 nonth num 1 1 12 Month value
Etherhet 4610603 day num 1 1 3 Day of the month value
Metwork Synchronized Clock
LCD Display 4x10604  dayWeek num 0 0 B Day of the week value
W System Clock Values
Program working status 4x10605  hours hours 0 0 23 Hourvalue
[+ 110 Values ) . .
4x10606 | minutes min 0 0 59 Minute value
410607  seconds sec 0 0 59 Secondvalue
4x10608  error flag 0 0 1 RTC not initialized
410609  set_year num 0 2000 2099 Year value(write)
4x10610  set_month num 1 1 12 Maonth value{write)
4x10611  set_day num 1 1 ey Day of the month value({write)
410612 set_hours hours 0 V] 23 Hour value(write)
4x10613  set_minutes min 0 V] 59 Minute value{write)
4x10614  set_seconds sec 0 V] 59 Second value{write)
4x10615  set_upload flag 0 V] 1 RTC upload

7. View the current status of the device
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Configuration | Programming I Display Commissioning

File View

& R W BB

Commissioning [ 4 |
= Normal config parameters Address Name Value Um Default Min Max Description
= R5485 On Board i :
RS485-1 On Board : unstatus num 0 0 55535 0:stop 1:run OxFF:logic not loaded
RS485-2 On Board ’ o )
EtharNet Current Values 4310802  errorCode num 0 0 65535  (:noerrar
EtherMet
Metwork Synchronized Clock
LCD Display
System Clock Values
Program working status
+ 110 Values
8. Set the current 10 value
Commissioning g X |
= Mormal config parameters Address Name Value Um Default Min Max Description
= RS5485 On Board
RS485-1 On Board 11 DI flag 0 1 DI1 digital input
RS485-2 On Board - .
EtherMet Current Values 12 Diz2 flag 0 1 DI2 digital input
Etherhet %3 DI3 flag 0 1 DI3 digital input
Metwork Synchronized Clock
LCD Display x4 Dl4 flag 0 1 DI4 digital input
System Clock Values
Program working status 15 DIS(FDI) flag 0 1 DIS digital input(FDI1 input value)
= 110 Values N _ A .
Local %6 DIG(FDIZ) flag 0 1 DI6 digital input(FDI2 input value)
& il Extend 17 DI7(FDI3) flag 0 1 DI7 digital input{FDI3 input value)
1x8 DIG(FDI4) flag 0 1 D18 digital input(FDI4 input value)
31 Al num A1 analogue input
32 Al2 num AlZ analogue input
33 Al3 num Al3 analogue input
3xd Al num Al4 analogue input
3x5 AlS num Al5 analogue input
3x6 AlG num Al6 analogue input
3T AlT num AI7 analogue input
3x8 AlS num Alg analogue input
11 DOAFDO1) flag 0 1 DO digital output
12 DOZ{FDO2Z) flag 0 1 D02 digital output
0x3 Do3 flag 0 1 D03 digital output

4.5  FBD block pin inversion function

The inversion command is used to switch the inversion of the input and output pins of the FBD block. The inverted
symbol is a small circle located at the corresponding input or output connection. To undo the inversion of an element,
use the same cursor position and execute the same inversion command.

1. Invert input and output. Place the mouse over the IN or OUT connection, and when a small black box appears,
right-click on it and select 'negate' to reverse it.
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DIl IN  ouT ool

pinMame: IM
Class: VAR_INPUT
Type:  ANY

Array. Mo
Initvalue:

Arrtibute:
Description:

(DIl IN  OUT Dol

2. Compile and download, simulate and view the results as follows. When DI1 is true, DO1 is false, when DI1 is
false, DO1 is true.

] =100 K 7700 T200 1300 1400 |5]MA|N vl =
WOVE
FALSE [DIL ClIN  ouT Dol | TRUE

ol

RW(Read and Write) Retain
Used code size:6CH(108Byte) Used code size:0H(0B!
Free code size:3FF94H(255.895KB)  Free code size:FFCH(3|
Total code size:262144H(256KB) Total code size:4092H(

Used cod
Free code j
Total code
[Connection

Modbus Tcp co
Download file 588
Download file successtully!

4.6 FBD connection break function

FBD connection can separate the wiring in the program at will. Right click on the wiring and select 'Separate'. The
disconnected connection will display two connectors. To reconnect, right-click on the connector and select 'Connect'
to reconnect the previously disconnected wires.
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1. After selecting the wiring, right-click and choose "Separate".

MOVE

DIl IN  OUT = Dol

Delete
|DE| Separate | DOZ
DO3
2. The interrupted wiring is as follows, There will be two connectors at the separation point.

MOVE

(D11 {In  ouT clz clz ool

. Dy

Do3

3. Right click on one of the connectors and select Jion to rewire. Select Delete to directly delete the connector, and
select Go to partner to jump to the paired connector.

(D11 I OUT 2 D01
5o To Partner

B2 Join ——< 1oz]

Delete

K]

4.7 Modbus customer editor

Click on Configuration 00— Developer -0 Run Modbus Customer Editor to customize Modbus communication
templates, which means you can define communication templates for a Modbus device in advance. When the
project needs to communicate with this Modbus device, you can directly import this template.
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2 o M| gy [uncompied || F | 127001 | g |Undownload|| "z ge L

Configuration | Programming | Display | Commissioning |

File | Developer | View

Reso | Run Modbus Customer Editor e

= B Configuration
= B] HAPSR2AC1Z
- B2 System config
= B5 loMapping(Config)

- %, RS485-1

- B Ethernet

=+ = Mormal config parameters
~O EtherMet

O Metwork Synchroniz ..

0 LCD Display

Modbus communication customization completed, click save. When modifying the communication after saving,
simply open the communication template and make the changes.

Modbus Custom Editor

|New || Open || Save |*

Device Version

Name: |testBB

Version:

Descr‘iption:ltest

Modbus RTU [+ Modbus TCP [v]

Device Info Max message size(bit): o

Max message size(reg.): _

Allow objects with the same address [_]

Modbus 32bit words order: |Smal| endian with words swapp v

Address Type: ® Modbus O Jbus

|MdFuncCode| |MdRegsiter|| Remove || Up | | Down |

Func Code Start sddress Paolling Time Time out Wait before send
| Register Name | Address | Data type | Description

> FC_01 0 100ms 1000ms 10ms

» FC_D5 0 100ms 1000ms 10ms

To save the template and exit, double-click on RS485-1 or RS485-2 until the previously saved template appears in
the directory. Drag the template from the directory to RS485-1 or RS485-2.
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= I = ¥ [ coms “ | B o D
Configuration | Programming | Display | Commissioning |
Resources 8 x || B3 local | % Rsass1 | % RS4852 | B Field | @ Rs4sdb||Catalog @ %
= Configuration ~] | Device name Version De
= B swt7zps1B0T RS485 CONFIGURA’LI’QN,/# 16 1 |
= B8 loMapping
. B Local B
. B2 Extend O Modbus Slave
B2 Field Mo
® Modbus Master
- %, RS4851 /
-, Rs485-2
- W Ethernet
= Mormal config parameters . L
17 RS485 On Board Baude Rate O e e
I RS485-1 On Board ) 19200 bis
RS485-2 On Board B
EtherMet O 38400 bls
Netwark Synchronized .. )
----- LCD Display (0 57600 bis
) 115200 bis
L
< >
Output g X

4.8 Display

4.8.1 Overview

Display is a user interface for embedded systems created based on HMI runtime. It implements a graphical interface
in a visual manner. The pages created are displayed in Display with the same visual effect as on the final target
device. With its multi-page structure, the display can support HMI (human-machine interface) applications with up to

255 pages.

Display is equipped with various controls to achieve complex display interfaces and directly interfaces with the PLC

IEC1131 programming compiler to manage variables defined in the target device's PLC application.

The Display window is shown in the figure below:
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3 WYy | Success! ¥ | 127004 Bg | Success! "= o @.
| Configuration | Programming | Display | Commissioning |
w B M Ew® 9 ¢ = =3 7 o 89
Display g K i} page = enumo & Listd HWMI Properties X
- Pages
=-F7 pagel Property Value
String_0 1 Name String_0
R page2
- &2 Enumeratives 2% g
= enuml
== enum1 38 =
= Imag.e Lists 4 Border point 0
G Listd
String Lists 5 Tewt sir
@ @ 6 Font Small Fonts -1,12,5,50,0,0,0,0,0
7 Visible True
<
Cutput [ 4
Collecing PUOUs
Collecting global vars
Generate POU main
£main® M e
<
run status: [ error code: no eror

(D Toolbars: Includes element, alignment operations, page order, etc.
@ HMI Project window: Includes pages, enumerations, image lists, and string lists.
(® Editor window: The edited page appears in Display with the same display effect as on the final target device.

@ HMI Properties window: You can set the size of the control, its coordinate position, font format, associated

variables, etc.

4.8.2 Page introduction

Used for configuration controls, you can copy, paste, delete, and import pages.

* [JCopy and paste pages: Copy and paste pages from the current project.
* [JImport pages: Import pages from other projects.
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SystemePLC Studio

2 %1 W | & [Uncompied | ¥ [ 127004 || “g [Undownload] (T)

g

|Conﬁguraﬁon | Programming Display Commissioning |

File View Settings
Aox8 92 C

A x

Paste page

= Enumeratives Insert page
@& Image Lists -
String Lists mport page

SystemePLC Studio

2 % W | & [Uncompied || ¥ [ 127004 || “g [Undownioad] ()

g

| Configuration | Programming Display Commissiuning|

File View Settings

IF:I#"SJQ' - o 7 oul®m ®m

|Di5plajr X |
=- 71 Pages
- g7 Enumeratives Copy page
- @ Image Lists Rename
[El String Lists Delete
pageType r

[ | ExportPage

_Qutput

4.8.3 Toolbar

The toolbar is described in detail below.

Button Description

Add a new static object.

Add a new string list
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Add a new edit box.
2| Add a new image object.
=2 Add a new animation object.
Add a new button object.
2 Return to previous operation
¢ Restores the last action canceled by Undo.
= Align the selected objects to the left
=l Align the selected objects to the right
i Align the selected objects to the bottom
T Bring to front
L Send to back
4.8.4 HMI properties
. Applicable
Property Description .
objects
Name Name of object. All of objects
X Top-left 'x coordinate' edge relative to page. All of objects
Y Top-left 'y coordinate' edge relative to page. All of objects
StringList
. . . Button
Width Width of object ]
Picture
Animation
StringList
. . . Button
Height Height of object ,
Picture
Animation
. . String
Text Text or Resource ID shown in the object.
Button
String
. . . StringList
Font Font used for drawing the text in object.
Button
Edit
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Border
points

Action

Action par

String List

Image List

Format

Alignment

Visible

Access

4.8.5 Applications of static

Border thickness.

Action executed on button pressure.

Parameter associated with the action executed on button pressure. It is available only
if Action is OpenPage (Action par = name of the page to open) or Call (Action par =
name of the procedure to execute).

It contains the strings that can be displayed by the object and the range of values.

It contains the images that the object can view and the value range.

The format can be numeric, used to define the printf format in C language, or it can

be enumerated.

Text alignment in the object.

Visible status of the object. It can be constant (TRUE) or linked with a boolean
variable: if boolean variable is TRUE the object is visible, otherwise it is hidden.

Set the read-write mode, RW (read-write) and RO (read-only).

All of objects

Button

Button

String List

Animation
Edit
Button
Edit
String
Button
Edit

Edit

Static element display a fixed string whose content cannot be edited during execution. You must specify the text of
the string directly, and then associate a Boolean variable to control the display of the string content of the static
control. When the Boolean variable is true, the string content is displayed; when it is false, the string content is

hidden.

1) Select the string control, and then draw it on the page.
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= SystemePLC Studic

T %3 W Yy [Uncompied | ¥ [ 127.00.1 g |Undownioad g @.

| Configuration | Programming | Display | Commissioning |

File View Seftings
= 92 ¢

Display \ ? x| B HMI Properties

=3 Pages
= E page1\ Property
: String_0

‘ 1 Name
- =@ Enumeratives

@ Image Lists 2 X 40

- [E String Lists
3yY 23
4 Border point 0

5 Text str
6 Font Small Fonts -1,12_..

7 Visible True

£

Cutput

run status: Ismp error code: |no error

2) Configure its properties. The following mainly explains how to associate static element with variables.
Associate variables in the order shown in the figure below: Double-click Visible, then click--], select a variable, such
as DI1.
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i pagel HMI Properties & X
-~
Property Value
1 Mame String_0
2 X 38
3 18
4 Border point 0
5 Text sir
6 Font Small Fonts -1,12...
variable 7| visible True ]
DIM1:BOOL DO1:BOOL - 1
DIZ2:BOOL DO2:BOOL
DI3:BOOL DO3:BOOL 3
Dl4:BOOL DO4:BODL
DIg:BOOL
W
<| | >
< Filter:
Output Variable Source: |NI v| Data Type: |BOOL v 5 x
Dot =
Succesq e D
=1 - e
PoHs 2 B
| OK | | Cancel |
atus: [ error code: no error

3) After compilation, enable monitoring and simulation, and view the string display effect on the screen when DI1 is
True and False.

= page1 HWI Properties g X
Value
String_0
36
19
0
str

Small Fonts -1,12...

D11

£

QOutput

4) Enter Custompages. When DI1 is True (red), display the string content; otherwise, hide the string content.
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D0 R % e || ¢ N s [Sees 0 7 [m) B 9.
| Configuration | Programming | Display | Commissioning |
B OE RO ® 9 ¢ =T o Ty M
Display g x || @ page HMI Properties B x
E| Pages
. = EF paget
- [# String_0

- 2@ Enumeratives
& Image Lists
- [E String Lists

<
Qutput

2093056H(2MB) 1044480H(1MB)
Connection successed: 127.0.0.1:502

Modbus Tep connected

PLC Model: simulation run status: [l error code: no error

4.8.6 Applications of string list

A string list displays multiple fixed strings whose content cannot be edited during execution. The text of the strings
must be specified directly, and then associated with a Boolean variable to control the display of the string content in
the static control. When the Boolean variable is true, the string content is displayed; when it is false, the string
content is hidden.

1) Click the ‘Insert String List icon in the toolbar. Then, move the mouse to the active area of the page. A '+’ symbol
indicates the insertion point for the object. Click the left mouse button to insert the object into the grid. The
coordinates, height, and width can be set arbitrarily.

| Configuration I Programming | Display | Commissioning |
w[E|m B o+ ® ) 92 = o= 7o T W%
Display [ 4 = page | striist I i) p2 HMWI Properties =4
= Pages \ ~
= E7 paged A Property Value
StringList_0 1 Mame StringList_0
¥ p2
! Edit_0 2 X 4
- =7 Enumeratives
. 3 ¥ 2
; El Image Lists
=- String L_ists 4 Width 60
- E strlist
5 Height 60
6 Font EWFPZ_8x16
7 Border point 1
g2 String List striist
b
< | >

2) Create an associated string list. The string list can be associated with variables or constants.

-106 -



SystemePLC Studio
Manual

User

Double-click the ‘String List’ field, click..., and then right-click anywhere in the String List Edit to add a string.

String List Edit

= page1 | =2 enum0 | a Listd | HMI Properties X
- Property Value
1 Mame StringList_0
2 X 5
k] 3
4 Width 60
5 Height B0
6 Font EWP2_Gx8
7 Border point 1
8 String List strList |:||

String Visiable

Qutput

Modbus Tcp connecting

File
Used code size:7T87H(1.88184KB)
Free code size 7TESTI9H(506.118KB)

RO+EXE(Read only and execu
Used code size: T44H({1.81641KB
Free code size:3EBBCH(250.184KB) F

code size:FFCH(3.99609KB)

o

Modify the string names, for example, change them to DO1 open, DO2 open, and DO3 open. Associate the

variables as shown in the figure below.

[ I I |Succe55: II_ o |Success: m &

oo
oo “

| Configuration | FProgramming | Display Commissioning
File \View Settings
B o 2 ¢ = = 1 String Visiable
Display A x| @ page] |0 DOTopen TRUE = 1
= [ Pages 1 DO2open TRUE
. =-ER paget
: StringList_0 2 D03 open TRUE
-2 Enumeratives
- G Image Lists
- B String Lists
L E strList Variable
DI1:BOOL |DD1::BDDL I 3 -
DIZ:BOOL DO2:BOOL
DI3:BOOL DO3:BOOL
Di4:BOOL DO4:BOOL
DI5:BOOL MONAME::BYTE
DIG:BOOL A
<| | >
I | Filter:
O RxTFsm BhmI
- s Value
srime Lol e ] 2 4
. . I OK || Cancel
PLC Model: simulation

You can view the associated variables in strList in the project tree. Do not modify the variables here.
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B W& [Seoss || ¢ RGEEEN s [Seoss |05 8 Q.
| Configuration | Programming | Display | Commissioning |
BOE D OE o @ 2 ¢ iFE = m o B W
Display 2 X i page1 | striist HMI Properties =2
= 1 Pages String Visiable
i EE page1 Property Value
- [E stringList o |0 DOTopen Do 1 Name StringList_0
‘@9 Enumeratives
i DOZopen Doz
“ O Image Lists L P 2 X ]
=B String Lists/ 5 DO3 open D03
" E stilist 3¥ L
4 Width 60
5 Height 60
6 Font EWP2_6x8
7 Border point 1
8 String List strlist
Output =
D Isman relayiHimel Logicson V1. UBmmIZomanas =000 B
Success to start D:ARf/smart relayHimel LogicSoft V1.08k&mI2 - Br.exe

ccess to excute D 5/):{#:—"5"_ ':__=_ H — __:;: c5oft V1.08xkmi2binfbd2st

T I

PLC Model: simulation

run status: [[lll error code: no error

3) After compilation, enable monitoring and simulation to view the string display effect on the screen when the DO1

to DO3 variables are True and False.

4) Enter Custompages. When DO1 to DO3 are True (red), display the string content; otherwise, hide the string

content.

4.8.7 Edit box

The edit box element is a text box used to display and edit associated variables or parameters. It displays the

contents of the associated variable.

1) Click the ‘Insert New Edit’ icon on the toolbar. Then, move the mouse to the active area of the page. A '+’ symbol

indicates the insertion point for the object. Left-click to insert the object into the grid.
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Display g x| & page HMI Properties 8 X
= Pages -~
= @gpagm Property Value
Edit_0 1 Mame Edit_0
+ [ page?
2° Enumeratives 2 X 8

El Image Lists

String Lists 3 B

4 Border point 0
5 Font EWP2_6x8

6 Mumber of chars 4

7 Mariable

g

9 Format

10 Alignment AlignCenter
11 Visible True

12 Access RW

£ b

2) Format attribute details

[ Integers(1-31) |1

[ Decimals(1-7) |1

[] Hexadecimal Uppercase(...00H)
[] Hexadecimal Lowercase(...00h)
[] Fill with zeroes

[] view always sign

[] Target custom format

HH:MM

Enumerative

Ok | | Cancel

Integers (1-31) : Number of digits before the decimal point.

Decimals (1-7) : Number of digits after the decimal point.

Hexadecimal Uppercase (...00H) : Numbers are displayed in the format ...00H, where H is a capital letter.
Hexadecimal Lowercase (...00h) : Numbers are displayed in the form of 00h, represented by the lowercase letter h.

Fill with zeroes: Fill the entire edit box element with Os in positions where there are no digits.
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View always sign: Display + or - symbols in the edit box.

Enumeration type: This method allows you to select string values corresponding to the numerical values defined
under the enumeration type in the project tree.

3) Edit box associated with display variable

To display values, the edit box must be associated with a variable. Click the edit box to select Variable, then select
the variable in the HMI Properties window. Enter the name of the desired variable. If you do not know the name, click
the “.." button to open the Property Definition window. The Property Definition window can be used to find the desired
variable. Once found, select the desired variable and click OK.

< I T | ¥ [ 127001 “a | > ?.

| Configuration | Programming | Display | Commissioning |

w B D E o @9 ¢ F = T o T W
Display g x | @ page1 HMI Properties g X
= Pages ~
)
= B% paged Property Value
- Eqn_[J 4 Border point 0
=" Enumeratives
@ Image Lists g Font EWP2_gx8
String Lists
6 Mumber of chars 4
7 Variable L]
Mame A____e____,__—————'
v |%F main E "
Iﬂ—ea'l g Formal
a2 10 Alignment AlignCenter
a3
v @ Global Variable Tables 11 Visible True
=2 GVL_1 -
R 12 Access RW »
< >
< >
< Value
Qutput main.a1 v| g X
Filter
Data Type: |NI v|
| DK || Cancel |
tus: |stop error code: |no error

The following examples illustrate the use of Edit based on different Format attributes.
Create an integer edit box

1) Click the ‘Insert New Edit’ icon on the toolbar. Then move the mouse to the active area of the page. A ‘+’ symbol
indicates the insertion point for the object. Click the left mouse button to insert the object into the grid.

2) Double-click the Format field in the HMI properties, click Set Format, check Integers (1-31) and Decimals (1-7),
and set them to 2 and 1 respectively, indicating that the Edit value consists of two integers and one decimal place.
Check Fill with zeroes to fill the entire edit box control with zeros in positions without numbers. Check View always

sign to allow the Edit value to be set as positive or negative.

After configuration, the Format field displays %+05.1d, which corresponds to the printf format in C language. The 5
in %+05.1d indicates the required number of characters for the Edit control, so the Number of chars field is set to 5.
The Variable field is associated with an INT-type variable al, and the Access field is set to RW, indicating that

variable al is readable and writable.
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I 1 W @by [uncompiec ¥ | 127.0.04 g |Undowniead| [F] | "z @
| Configuration | Programming | Display | Commissioning |
File View Settings
G = O~ I o S S T LI 1 R S
Display g x | @ page HMI Properties g8 X
= Pages ~
H N fal
E}ﬂ pagel Property Value
= qut_U 4 Border point 0
7 Enumeratives
& Image Lists 5 Font EWP2_Gx3
String Lists ]
6 Mumberofchars & I
7 Variable main.al
4 megers(1-31)
3
@ Decmas(r7)
9 Format %d ]
Hexadecimal Uppercase(..00H) 10 Alignment AlignCenter
Hexadecimal Lowercase(...00h) 11 Visible True
Fill with zeroes 12 Access RW ™
< View always sign < >
Qutput F X

Target custom format

HH:MM

Enumerative

fus: |slop error code: |n0 error

After enabling simulation, as shown in Figure 1, press the OK key to indicate that the first digit of the data can be
edited. Use the right arrow button to select the subsequent digits to be edited. The selected digits will turn black. At
this point, use the up or down keys to change their values. Once editing is complete, press OK again to confirm the
changes.

Note: The first character is a symbol character. If you edit the first character and it is a number, the edit box will
change to ###, indicating that the length of the displayed content exceeds the edit box.

Create an enumeration format edit box
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You can first create an enumeration, edit the associated variable values, and corresponding actions.

| Configuration I Programming | Display | Commissioning |

File View Seftings

= [EF B B =% @ 2 ¢ = m o | & W
Display g8 x | [ page1 | @ List0
- Pages ~
+- 7 page1
- @ Image Lists Add new :I
& Listd

String Lists

| Configuration | Programming | Display | Commissioning |

w [ B OB a4 @ 2 ¢ = = 7 i | B
Display F X ||3! page | & Listo | g enumo
S Pages Value Description
+- [ pagel
- g Enumeratives 00 OFF
= enumo —
11 oM
-I- & Image Lists
&l List0
String Lists

Connect DO2 to the PLC and set DO2 to be readable and writable.

P  pagel & Listo = enumd HMI Properties 8 x
”~
Property Value
1 MName Edit_1
2 X ik
3 ¥ Fi

4 Border point 1
5 Font EWP2_6x8

6 Mumberofchars 4

7 Variable Do2
g
9 Format %od
10 Alignment AlignCenter
11 Visible True
12 AcCcess RW
w

Select Enumerative in the Format field and select enumoO.
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Integers(1-31) 1

Decimals(1-7) 1

Hexadecimal Uppercase(...00H)
Hexadecimal Lowercase(...00h)
Fill with zeroes

View always sign

Target custom format

HH:MM

Enumerative

enumo v

| oK || Cancel |

After enabling simulation, enter Custompages and click OK to select Edit. The selected Edit will have a flashing
underline. At this point, press the up or down key to change the DO2 status, then press OK to confirm the
modification, and DO2 will change from OFF to ON status.

4.8.8 Image
Image elements are used to display bitmap images. The following image formats are supported: *.JPG, *.JPEG,
* JPE, *.PNG.

Note: When displaying images on the target device, their size will not be adjusted. Therefore, ensure that the size of
the imported images does not exceed the target device's supported range.

To insert an image, click the ‘Insert Image’ icon in the HMI page toolbar. Move the mouse to the active area of the
page. A '+’ symbol indicates the insertion point for the object. Click the left mouse button to insert the object into the
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grid.

A new blank frame appears on the page. Drag the desired image from the ‘Bitmap’ list and drop it into the blank

frame. The image control does not resize to fit the assigned bitmap dimensions.

=& Enumeratives

= enum0

= enumi

= & Image Lists
L@ Listd

- [E String Lists

<]

2 %3 W @Yy |Success! ¥ | 127004 5g | Success! " ER @_
File  View Settings
m 4 € v 1~| « cfg + BW > BW HiRes v b| | & BW_HiRes s 2 |
Display 8 x =~ [ @ |F x
E| Pages ~ N =
7 paget
: FR page2?
&P Enumeratives
- @ Image Lists — \/
“-[E string Lists & WPsmE \/ V
U arrow_down_45 arrow_down 48  arrow down_bo
B | .png .png |d_40.png
= &R
pra |
v \l/ <
» 55 <
W =F arrow_down_sin arrow_left 35.p arrow_left 40.p
le_50.
e EE (C) geneng " " ||
- AR E (D) h
== ganmb65 (\\sz-g.cotrust.com\ ~
e - ’ e / 28
SCEE(N): v‘ |image(*.png *jpg *Jpeg *.br v| v
| o) | [ m |
or
Display g x| o page g Listo |
=8 Pages A

After enabling simulation, the following is displayed:
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4.8.9 Animation

Animation elements allow you to associate each change in a variable value with the display of different images. It
displays the bitmap images you select from the image list, depending on the value of the associated selection
variable.

Create image list

To create an animation, you must first create an image list. The image list contains images that can be displayed by
variables. Each image is associated with a value or range of values that can be taken by the variable. As shown in
the figure below, right-click on ‘Image Lists’ in the project tree and click ‘Add new’.

LI T~ IR ISuu:u:essf E_ “a ISuccessI M ‘= EE’ @v

| Configuration I Programming | Display | Commissioning |

File View Settings

B B OO s @9 ¢ F =T ol
Display 8 x | & page
E Pages

i L F7 paget

- &P Enumeratives

- B String Lists Add new

Add images to the list and set the value range for each image. When the variable value is within the corresponding
image value range, the corresponding image will appear in the animated image. For example, when the associated
variable value is 0, the image in the first column will appear in the animated image.
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Display g X i) page &

- Pages Init value End Value Bitmap

7 page1
=7 Enumeratives Append
- & Image Lists

&l Listd
String Lists

Display ? x| | = page | @ Listd
= &3995 Init value End value Bitmap
¢ page
= Enumeratives 0o 2 NS
- & Image Lists <
3 5
E Listo b
String Lists 2 B g as

Insert animation

Click the animation icon on the toolbar. Then move the mouse to the active area of the page. A ‘+’ symbol indicates
the insertion point for the object. Click the left mouse button to insert the object into the grid. Set the height and width
to a larger size to avoid the image being cut off.

In the HMI properties, associate the main program variable al with the Variable field. The value of al will display the
corresponding image within the range of the image list. Select ListO in the Image list field.

@ A[«]e 2 =T 0w
Display \Q x | i} page1 | @ Listo HMI Properties 8 x
] Pages \
% 7 paged Property Value
=2 Enumeratives 1 Name Animation_0
= Image Lists
@ Listd 2 X 1
Siring Lists
3 ¥ 1
4 Border point 1
5 Width 64
& Height G4
7 Variable main.al
g Image list ListD

The main program is as follows:
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=20 Global_vars = main
Mame Type Address Array Init value Attribute
0 al INT AUTO Mo —
1 a2 INT AUTO Mo 1 -—
2 a3 INT AUTO Mo 8 —
< >
N -
a1 > |m owr
al INZ »,
GT MOVE
[al _»—{1m oUT EN  ENO
ad INZ o [=z IN  ouT) al | | |
1 1 .r_|

After enabling simulation, enter Custompages, then press OK to see the image conversion.

4.8.10 Buttons

Buttons are used to interact with the system. Button elements are divided into four types:
* OInvertBooL: Used to invert the DIDO state. Includes native DIDO and extended DIDO.
* [JOpenPage: Used to open other pages.

* [IClose: Closes the current page.

* [ONone: No action.

Inserting a button

To insert a new button, click the ‘Insert New Button’ icon in the toolbar.

Then, move the mouse to the active area of the page. A ‘+’ symbol indicates the insertion point for the object. Click
the left mouse button to insert the object into the grid.

Creating an Open Button
After inserting a button, you can open other pages by pressing that button.

In the HMI Properties window, select ‘Test/img’ as the button name, select the “Action” field, and click ‘OpenPage.’
Then, in the ‘Action par’ field, select the page to open when the open button is pressed. In the following example,
pressing the ‘OpenPage’ button on Page1 will open the Page2 page.
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- 2@ Enumeratives
g2 enumi
g2 enum?

-l @ Image Lists
B List0

String Lists

After enabling simulation, enter Custompages, then press OK to switch from pagel to page2:

Display [ 4 i) pagel HMI Properties [ 4
= Pages -
= E‘bgpagm Property Value
StringList... 1 Name Button_0
Button_0
== apen paded o
2® Enumeratives
& Image Lists R 4
-}- B String Lists )
4 Border point 1
strList P
5 Width 60
6 Height 10
7 Textfimg open page2 |
& Font EWPZ_6x8
a  Visible True
10 Action OpenPage |
11 Alignment AlignCenter
- 12 Action par page2 |
< >
Display 2 x| [0 page1 5] List0 = page2
- Pages
+- [ pagel
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Create the InvertBooL button.

After creating the button, enter the name to be displayed on the button in the ‘test/img’ field in the HMI Properties
window, such as Invert DO2.

Then select InvertBooL in the Action field and associate the inverted Boolean variable, such as DO2, in Action Par.
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Display 2 X i page 5] List0 | = page2 HMI Properties 5 X

Pages

[>

pager Property Value
page2 1 MName Button_0
: K Picture_o
=7 Enumeratives 2 X 7
& enum0

3 ¥ 10

-0 enumi
IZ|—:| Image Lists 4 Border point 1
-~ @ Listd
- [E String Lists 5 Width 40
[:I I:I E 6 Height 16
7 ImrerlD02I

Textimg
8 Font EWP2_6x8
9 \Visible True
10 Action InvenElooLl
11 Alignment AlignCenter
12 Action par Doz |

<| [ >

After enabling simulation, enter Custompages, then press OK (i.e., modify the Boolean variable value) to invert the
state of DO2. As shown in the figure below, DO2 is OFF (green) by default, and after pressing OK, it is inverted to
ON (red).

Create a Close button.
After inserting the button, you can close the current page by pressing it.

In the HMI Properties window, select ‘Test/img’ as the button name, select the “Action” field, and click ‘Close’. After
starting the simulation, enter Custompages, then press OK (i.e., close the current page) to close the current page.
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Instruction description

5.1 Basic type conversion

5.2 Basic type conversion BCD conversion
5.3 TIM conversion

5.4 Numerical

5.5 Airthmetic

5.6 Time

5.7 Bit Shift

5.8 Bitwise

5.9 Selection

5.10 Comparision

5.11 Character string

5.12 Standard function blocks
5.13 Smart function blocks
5.14 Bit conversion functions

5.15 Special functions
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5.1 Basic type conversion

According to the IEC 61131-3 standard, type conversion functions shall have the form *_TO_**, where

of the input variable, and “**” the type of the output variable.

5.2  Basic type conversion BCD conversion

No Conversion Function Conversion Details
1 BCD_TO_USINT Convert BCD code to USINT value.

2 BCD_TO_UINT Convert BCD code to UINT value.

3 BCD_TO_UDINT Convert BCD code to UDINT value.

4 BCD_TO_ULINT Convert BCD code to ULINT value.

5 USINT_TO_BCD Convert USINT values to BCD code format

6 UINT_TO_BCD Convert UINT values to BCD code format

7 UDINT_TO_BCD Convert UDINT values to BCD code format

8 ULINT_TO_BCD Convert ULINT values to BCD code format

5.3 TIM conversion

5.3.1 DATE AND TIME TO TIME OF DAY

.—L DATE_AND _TINE_TO_TINE
IN

_OF_DAY
ouT

Name Input / Output
IN Input

ouT Output

Data Type Describe
DT

TOD

5.3.2 DATE AND TIME TO DATE

._LDEI'E_AHD_TIIE_TO_DATE
I

N DUTJ—-
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Name Input / Output Data Type Describe
IN Input DT
ouT Output DATE

5.4 Numerical

541 ABS

ABS
IN OuT

Input ANY_NUM absolute value ‘
ouUT OUtpUt ANY_NUM For example: ABS(X)zY ‘
542 SQRT
SQRT
IN QIrT
Name Input / Output Data Type Describe
IN Input ANY_REAL  square root
ouT Output ANY_REAL For example: SQRT(X)zY
543 LN
LR
TN QT
Name Input / Output Data Type Describe
IN Input ANY_REAL Natural logarithm
ouT Output ANY REAL  Forexample: LN(X)=Y
544 LOG
LOG
I QT
Name Input / Output Data Type Describe
IN Input ANY_REAL Logarithm base 10
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ouT Output ANY_REAL For example: LOG(X)zY
545 EXP
EXP
N QT
Name Input / Output Data Type Describe
IN Input ANY_REAL Natural exponential
ouT Output ANY_REAL For example: EXP(X):Y
546 SIN
5IR
IN  OUT
Name Input / Output Data Type Describe
IN Input ANY_REAL Sine of input in radians
ouT Output ANY_REAL For example: SlN(X):Y
547 COS
CO35
N ouT
Name Input / Output Data Type Describe
IN Input ANY_REAL Cosine in radians
ouT Output ANY_REAL For example: COS(X)zY
548 TAN
TAN
N QT
Name Input / Output Data Type Describe
IN Input ANY_REAL Tangent in radians
ouT Output ANY_REAL For example: TAN(X)zY
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549 ASIN
ASTH
I QT
Name Input / Output Data Type Describe
IN Input ANY_REAL Principal arc sine
ouT OUtpUt ANY_REAL For example: AS'N(X):Y
5.4.10 ACOS
ACOS
In QT
Name Input / Output Data Type Describe
IN Input ANY_REAL Principal arc cosine
ouT Output ANY_REAL For example: ACOS(X):Y
5.4.11 ATAN
ATAN
TN QT
Name Input / Output Data Type Describe
IN Input ANY_REAL Principal arc tangent
ouT Output ANY_REAL For example: ATAN(X):Y
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5.5 Airthmetic
The ADD \ MUL \ SUB \ DIV instructions can add multiple input pins by right clicking on the function block in the
program and selecting Increase pins.

5.5.1 ADD

This function block is used for variable or constant addition, the input and output variable types must be the same.

ADD
IN1 OUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY_NUM
IN2 Input ANY_NUM OUT= IN1 + IN2
ouT Output ANY_NUM
55.2 MUL

This function block is used for variable or constant multiplication. The input and output data types must be the same.

NUL
INl OUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY_NUM
IN2 Input ANY_NUM OUT=IN1 * IN2
ouT Output ANY_NUM
55.3 SUB

This function block is used for variable or constant subtraction. The input and output data types must be the same.

S5UB
INl1 ouT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY_NUM
IN2 Input ANY_NUM OUT=IN1 - IN2
ouT Output ANY_NUM
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5.54 DIV

Function blocks are used for dividing variables or constants, the input and output variable types must be the same.

DIV
INl OUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY_NUM
IN2 Input ANY_NUM OUT=1IN1/IN2
ouT Output ANY_NUM
555 MOD

This function block is used to divide the value of IN1 by the value of IN2 to obtain the remainder, and the data types
of the input and output values must be the same

HOD
INl oUT
I
Name Input / Output Data Type Describe
IN1 Input ANY_INT
IN2 Input ANY_INT OUT= IN1 Modulo IN2
ouT Output ANY_INT
556 EXPT
EXPT
IN1 oUT
IN
Name Input / Output Data Type Describe
IN1 Input ANY_REAL
IN2 Input ANY_REAL OUT = IN1 N2
ouT Output ANY_REAL
5.5.7 MOVE

This function block is used to assign the value of a constant or variable to another variable.

-127 -



SystemePLC Studio User
Manual
Name Input / Output Data Type Describe
IN Input ANY
OUT =IN
ouT Output ANY
5.6 Time
5.6.1 ADD_TIME
Name Input / Output Data Type Describe
IN1 Input TIME
IN2 Input TIME
ouT Output TIME
5.6.2 ADD_TOD_TIME
ADD_TOD_TTNE
INl oaT
IN:
Name Input / Output Data Type Describe
IN1 Input TOD
IN2 Input TIME
ouT Output TOD
5.6.3 MULTIME
NULTTNE
INl ouT
INZ
Name Input / Output Data Type Describe
IN1 Input TIME
IN2 Input ANY_NUM
ouT Output TIME
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5.6.4 SUB_TIME

Name Input / Output
IN1 Input
IN2 Input
ouT Output

5.6.5 SUB_DATE_DATE

SUB_DATE_DATE

Inl ouT
TN
Name Input / Output
IN1 Input
IN2 Input
ouT Output

5.6.6 SUB_TOD TIME

50B_TOD_TINE
Inl ouT
TN
Name Input / Output
IN1 Input
IN2 Input
ouT Output

5.6.7 SUB_DT_TIME

SOB_DT_TTRE
INl ouT
INZ

Name Input / Output

IN1 Input

Data Type
TIME
TIME

TIME

Data Type
DATE
DATE

TIME

Data Type
TOD
TIME

TOD

Data Type

DT

Describe

Describe

Describe

Describe
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IN2 Input TIME

ouT Output DT

5.6.8 SUB_DT DT

S50B_DT_DT
INl 01T
INZ

Name Input / Output Data Type Describe
IN1 Input DT
IN2 Input DT

ouT Output TIME

5.6.9 DIVTIME

Name Input / Output Data Type Describe
IN1 Input TIME
IN2 Input ANY_NUM
ouT Output TIME
5.7  Bit Shift
Example:

IN = 2#0001 1001 of type BYTE, N=3
SHL(IN,3)=2#1100 1000
SHR(IN,3)=2#0000 0011
ROL(IN,3)=2#1100 1000
ROR(IN,3)=2#0010 0011

NOTE: IN of type BooL (one bit) does not make sense. It is an error if the value of the N input is less than zero.
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5.7.1 SHL
SHI.
I QT
1)
Name Input / Output Data Type Describe
IN Input ANY_BIT
N Input ANY_INT Number of bits to be shifted
ouT Output ANY_BIT OUT = IN left-shifted by N bits, zero-filled on right
5.7.2 SHR
SHE
N QT
)
Name Input / Output Data Type Describe
IN Input ANY_BIT
N Input ANY_INT Number of bits to be shifted
ouT Output ANY_BIT OUT = IN right - shifted by N bits, zero-filled on left
5.7.3 ROR

This function block is used to cyclically shift the operand to the right by bit, and the bit moved out on the right is
directly added to the highest bit on the left.

EOR
N ouT
N
Name Input / Output Data Type Describe
IN Input ANY_NBIT
N Input ANY_INT Number of bits to be shifted
ouT Output ANY_NBIT OUT = IN right - rotated by N bits, circular
574 ROL

This function block is used to cyclically shift IN left by bit, and the bits moved out on the left are directly added to the
lowest bit on the right.

EOL
IH ouT
N
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Name Input / Output Data Type Describe
IN Input ANY_NBIT
N Input ANY _INT Number of bits to be shifted
ouT Output ANY_NBIT OUT = IN left-rotated by N bits, circular
5.8 Bitwise

The AND/OR/XOR instruction can add multiple input pins. To add them, right-click on the function block in the
program and select Increase pins.

5.8.1 AND

This function block is used for the operation of variables or constants, and the input and output variable types must
be consistent. If all inputs are 1, then the output is 1.

ARD
IN1 OUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY_BIT IN1 IN2 ouT
0 0 0
IN2 Input ANY_BIT 0 1 0
1 0 0
ouT Output ANY_BIT 1 1 1
58.2 OR

Function blocks are used for bitwise OR operations on variables or constants, and the input and output data types
must be consistent. When at least one input is 1, the output is also 1. Otherwise, the output is 0.

OK
INl OUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY_BIT IN1 IN2 ouT
0 0 0
IN2 Input ANY_BIT 0 1 1
1 0 1
ouT Output ANY_BIT 1 1 1
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5.8.3 XOR

This function block is used for XOR operation of variables or constants, and the input and output data types must be
consistent.

When only one input is 1, the output bit also generates 1. When all inputs are 1 or 0, the output is O.

IOR
IN1 OUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY_BIT IN1 IN2 ouT
0 0 0
IN2 Input ANY_BIT 0 1 1
1 0 1
ouT Output ANY_BIT 1 1 0
5.84 NOT

This function block is used for NOT binary operations on variables or constants, where NOT binary operations are
performed bit by bit, and the input and output data types must be consistent.

When the input is 0, the output is 1. When the input is 1, the output is 0.

ROT
IN ouT
Name Input / Output Data Type Describe
IN Input ANY_BIT IN ouT
0 1
ouT Output ANY_BIT 1 0

5.9 Selection

The MAX, MIN, and MUX instructions can add multiple input pins by right clicking on the function block in the
program and selecting Increase pins.

5.9.1 SEL

This function block is used to select one input variable from two input variables as the output.
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S5EL
z ouT
I
Il
Name Input / Output Data Type Describe
G Input BOOL Selection out of 2 inputs (gate)
INO Input ANY
IN1 Input ANY
OUT =INO if G = FALSE
ouT Output ANY )
OUT =IN1if G =TRUE
59.2 MAX

This function block is used to select the maximum number from the values of two or more input variables as the
output.

NAX
INl oUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY
IN2 Input ANY
ouT Output ANY OUT = MAX(IN1, IN2)
5.9.3 MIN

This function block is used to select the minimum number from the values of two or more input variables as the
output.

EIN
IN1l oUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY
IN2 Input ANY
ouT Output ANY OUT = MIN(IN1, IN2)
594 LIMIT

This function block is used to limit the output of input variable values, that is, regardless of how the input variable IN
changes, only the numerical values between MN and MX are output.
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LINTT
ji1d) QT
IN
WG
Name Input / Output Data Type Describe
MN Input ANY Minimum value for limitation
IN Input ANY
MX Input ANY Maximum value for limitation
OUT=MINIifIN < MN
ouT Output ANY )
OUT = MX if IN= MX
595 MUX
This function block is used to select a variable output from multiple input pins.
X
K ouT
IHo
Inl
Name Input / Output Data Type Describe
K Input ANY_INT Selection out of n inputs
INO Input ANY
IN1 Input ANY
OUT = MUX (K, INO, IN1..,INn)
ouT Output ANY

5.10 Comparision

The GT\ GE \ EQ \ LT\ LE instructions can add multiple input pins. To add them, right-click on the function block in

If K=0, OUT =INO, If K=n, OUT =INn

the program and select Increase pins.

5.10.1 GT

This is a Boolean operator. When the first operand is larger than the second, the return value is TRUE.

GT
INl ouT
INZ
Name Input / Output
IN1 Input

Data Type Describe

ANY
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IN2 Input ANY
If the IN1 > IN2>...> INn, OUT = TRUE, Otherwise, OUT
ouT Output BOOL
=False.
5.10.2 GE
GE
IN1 OUT
In:
Name Input / Output Data Type Describe
IN1 Input ANY
IN2 Input ANY
If the INL1= IN2=...= INn, OUT = TRUE, Otherwise, OUT
ouT Output BOOL
=False.
5.10.3 EQ
EQ
IN1 CUT
I
Name Input / Output Data Type Describe
IN1 Input ANY
IN2 Input ANY
If the IN1 = IN2=...= INn, OUT = TRUE, Otherwise, OUT
ouT Output BOOL
=False.
5104 LT
LT
IN1 OUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY
IN2 Input ANY
If the IN1 < IN2 <...< INn, OUT = TRUE, Otherwise, OUT
ouT Output BOOL

=False.
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5.105 LE
LE
IN1 OUT
INZ
Name Input / Output Data Type Describe
IN1 Input ANY
IN2 Input ANY
If the IN1 < IN2 <...< INn, OUT = TRUE, Otherwise, OUT
ouT Output BOOL
=False.
5.10.6 NE
RE
IN1 OUT
INd
Name Input / Output Data Type Describe
IN1 Input ANY
IN2 Input ANY
If the IN1 # IN2 #...# INn, OUT = TRUE, Otherwise, OUT
ouT Output BOOL

5.11 Character string

5.11.1 CONCAT

Merge two strings to form a new string output.

CONCAT
IN1 OUT
INZ
Name Input / Output
IN1 Input
IN2 Input
ouT Output

Data Type
STRING
STRING

STRING

=False.

Describe
Merge the header of a string. e.g., it
Merge the tail of a string. e.g., em

Output the merged string. e.g., item
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5.11.2 CONCAT DATE TOD

CORCAT_DATE_TOD

Inl ouT
INZ
Name Input / Output Data Type Describe
IN1 Input DATE
IN2 Input TOD
ouT Output DT

5.11.3 DELETE

Remove specific contiguous parts from a string, and the remaining characters form the string output.

DELETE
iNY) ouT
L
P
Name Input / Output Data Type Describe
IN Input STRING | Initial String
L Input ANY_INT |Delete the length of characters
The position to be deleted starting from the left count (including this
P Input ANY_INT .
position)
ouT Output STRING | Output the merged string
5.11.4 FIND

Find the initial position of a specific string from a string.

FIRD
IN1 OUT
INZ
Name Input / Output  Data Type Describe
IN1 Input STRING | Initial String
IN2 Input STRING | The searched string
ouT Output INT The starting position of IN2 in IN1,If IN2 is not found in IN1, output '0'
5.11.5 LEFT

Extract a specific number of characters from the leftmost part of the string to the right Form a new string output.
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LEFT
IN  oUT
L
Name Input / Output Data Type Describe
IN1 Input STRING Input string. e.g., character
IN2 Input ANY_INT | Left position within character string. e.g., 5
ouT Output STRING Output string. e.g., chara
5.11.6 LEN
LER
TN QT
Name Input / Output Data Type Describe
IN Input STRING Input string. e.g., character
ouT Output INT Output string length. e.g., 9
5.11.7 MID

Extract a specific number of characters from the middle of a string to form a new string output.

KTD

Ny ouT

L

P
Name Input / Output Data Type Describe

IN Input STRING Input string. e.g., character

L Input ANY_INT Number of extracted digits. e.g., 5

P Input ANY _INT Start extracting digits, count from left. e.g., 3
ouT Output STRING Output string. e.g., racte

5.11.8 REPLACE

Replace a portion of a longer string with a string to form a new string output.
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EEFPLACE
INl ouT

Name Input / Output Data Type Describe
IN1 Input STRING Initial String. e.g., character
IN2 Input STRING String used for replacement. e.g., AA
L Input ANY_INT | The length of the replaced characters. e.g., 3
P Input ANY_INT The. Position to be replaced starting from the left count (including this
position). e.g., 3
ouT Output STRING Output the merged string. e.g., chaAAter
5.11.9 RIGHT

Extract a specific number of characters from the far right of the string to the left to form a new string output.

RIGHT
I ouT
L
Name Input / Output Data Type Describe
IN Input STRING Input string. e.g., character
L Input ANY_INT Number of extracted digits. e.g., 5
ouT Output STRING Output string. e.g., acter

5.12 Standard function blocks

5.12.1 SR

Describe: The SR bistable is a latch where the Set dominates.

5RO
SR
51 Q1
E
Name Input/Output Data Type Describe
This input terminal is a set input. When it is true, the set input is set, and
S1 Input BOOL . . .
when it is false, the set input disappears.
This input terminal is a reset input. When it is true, the reset input is reset,
R Input BOOL

and when it is false, the reset input disappears
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is true.
Q1 Output BOOL ' When SET1 is set to false, if Q1 outputs true, once RESET is set to true,

Q1 outputs immediately reset to false. If Q1 output is false, regardless of
whether RESET is true or false, Q1 output remains false.
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5.12.2 RS

Describe: The RS bistable is a latch where the Reset dominates

RS_0
R5
3 a1
El
Name Input / Output Data Type Describe
This input terminal is a set input. When it is true, the set input is set, and
S Input BOOL . : .
when it is false, the set input disappears.
This input terminal is a reset input. When it is true, the reset input is reset,
R1 Input BOOL

and when it is false, the reset input disappears.
When RESET1 is TRUE, regardless of whether SET is TRUE or not, Q1
output is always False.

Q1 Output BOOL |When RESET1 is set to false, if Q1 outputs false, once SET is set to true,
Q1 outputs immediately set to true. If Q1 output is TRUE, regardless of
whether SET is TRUE or False, Q1 output remains TRUE.

5.12.3 R_TRIG

Describe: The output produces a single pulse when a rising edge is detected

E_TRIG_ 0
E_TRIG
CLE i
Name Input/Output Data Type Describe
CLK Input BOOL | The input terminal is a Boolean signal input with a detected rising edge
Trigger state output, once a rising edge signal input is detected in CLK, Q
outputs TRUE.
When CLK changes from False to True, the Q output first changes to True
Q Output BOOL
and then the Q output changes to False.
If CLK remains consistently false or true, Q output remains consistently
false.
5124 F_TRIG

Describe: The output produces a single pulse when a falling edge is detected

F_TRIG 0
F_TRIG
CLE i
Data .
Name Input/Output Describe
Type
CLK Input BOOL |The input terminal is a Boolean type signal input with a detected falling edge.
Q Output BOOL | Trigger state output, once a falling edge signal input is detected in CLK, Q
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outputs TRUE

When CLK changes from True to False, the Q output first changes to True
and then to False.

If CLK remains consistently false or true, Q output remains consistently
false.

5.12.5 CTU

Describe: The up-counter can be used to signal when a count has reached a maximum value

CTu_0
CTO
C Q
E oV
P
Name Input/Output Data Type Describe
Cu Input BOOL Detecting rising edge signal input triggers output CV increment
R Input BOOL  Reset the counter, and if it is true, reset CV to O
PV Input INT Used to set the high limit of output CV increment count
Counter status output: When the output CV increases to the upper limit PV,
Q Output BOOL
Q outputs TRUE.
The output is an incremental count real-time value, which displays the
increasing values from 0 to PV in sequence according to the rising edge of
CU. When RESET is set to TRUE, regardless of whether CU detects the
rising edge, the incremental count cannot be triggered and CV remains at
Ccv Output INT

0.

When RESET is set to False, when there is a rising edge at the CU end
that changes from False to True, CV will increase by 1. When CV
increases to the upper limit PV, Q output will be set to True.

5.12.6 CTU_LINT

Describe: The up-counter can be used to signal when a count has reached a maximum value.

CTU_LINT_O
CTU_LINT

g
CV

Name Input / Output  Data Type Describe

Cu Input BOOL
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R Input BOOL
PV Input LINT
Q Output BOOL
ouT Output LINT

5.12.7 CTU_UDINT

Describe: The up-counter can be used to signal when a count has reached a maximum value.

CTO_UDINT O
CTO_UDIRT

]
v

Name Input / Output Data Type

Cu Input BOOL
R Input BOOL
PV Input UDINT
Q Output BOOL
Ccv Output UDINT

5.12.8 CTU_ULINT

Describe

Describe: The up-counter can be used to signal when a count has reached a maximum value

CTIO_ULINT O
CTO_ULINT

i) i
K i
B

Name Input / Output Data Type

Cu Input BOOL
R Input BOOL
PV Input ULINT
Q Output BOOL
Ccv Output ULINT
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5.12.9 CTD

Describe: The down-counter can be used to signal when a count has reached zero, on counting down from a preset

value.
CTD_1
CTD
1] Q
LD C
P
Name Input / Output
CD Input
LD Input
PV Input
Q Output
Ccv Output

5.12.10 CTD_LINT

Data Type

BOOL

BOOL

INT

BOOL

INT

Describe

Detecting the signal input of the rising edge triggers the output CV to
decrease

Used to reset the counter, if it is true, CV is reset to the upper limit value
PV.

Used to set the high limit of output CV countdown.

Counter status output: When the output CV decreases to 0, Q outputs
TRUE

Display the increasing values from PV to 0 according to the rising edge of
CD. When LOAD is TRUE, regardless of whether CD detects the rising
edge, it cannot trigger the countdown, and CV maintains the upper limit
of the countdown PV value.

When LOAD is set to False and there is a rising edge on the CD side that
changes from False to True, if CV is greater than 0, CV will decrease by
1. When CV is equal to 0, Q output will be set to True

Describe: The down-counter can be used to signal when a count has reached zero, on counting down from a preset

value.

CTD_LINT 1

CD
LD
I

Name
CD
LD
PV

Q

Ccv

CTD_LINRT

Input / Output

Input

Input

Input
Output

Output

Data Type
BOOL
BOOL
LINT
BOOL

LINT

Describe
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5.12.11 CTD_UDINT

Describe: The down-counter can be used to signal when a count has reached zero, on counting down from a preset

value.

CTD_TUDINT 1
CTD_UDINT

CD o
CV

Name Input / Output
CD Input
LD Input
PV Input
Q Output
Ccv Output

5.12.12 CTD_ULINT

Data Type
BOOL
BOOL
UDINT
BOOL

UDINT

Describe

Describe: The down-counter can be used to signal when a count has reached zero, on counting down from a preset

value.
CTD_TLINT 1
CTD_ULIRT
S]] Q
CV

Name Input / Output

CD Input
LD Input
PV Input
Q Output
Ccv Output
5.12.13 CTUD

Data Type
BOOL
BOOL
ULINT
BOOL

ULINT

Describe

Describe: The up-down counter has two inputs CU and CD. It can be used to both count up on one input and down

on the other.
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CTUD_()
CToD !
— CT QI =
— D QD =
— K CW [—=
(LD CD T}
— PV CIOT}—
Name Input / Output  Data Type Describe
Cu Input BOOL Detecting rising edge signal input triggers output CV increment
Detecting the signal input of the rising edge triggers the output CV to
CD Input BOOL g g P g edge rag P
decrease
R Input BOOL Reset the increment counter, and if it is true, reset CV to 0
Reset the countdown counter, and if it is true, reset CV to the upper
LD Input BOOL o
limit value PV
PV Input INT Set the upper limit of counting for decreasing or decreasing output CV
Counter status output: When the output CV increases to the upper limit
QU Output BOOL
PV, QU outputs TRUE
Counter status output: When the output CV decreases to 0, QD
QD Output BOOL
outputs TRUE
The output is an incremental or decremental real-time count value.
When RESET is set to TRUE, regardless of whether CU or CD detects
a rising edge, the counter cannot be triggered and CV remains at 0
Ccv Output INT ) -
When LOAD is TRUE, regardless of whether CU or CD detects a rising
edge, the counter cannot be triggered, and CV maintains the upper
limit PV value for decreasing counting
CD_ T Output R_TRIG
CuU_T Output R_TRIG

5.12.14 CTUD_LINT

Describe: The up-down counter has two inputs CU and CD. It can be used to both count up on one input and down

on the other.

CTUD_LINT 0
CTUD_LINT

— T QI [—=

— CD G =

— K CY [—=

— LD Ch_T =

— P CO_T =

Name Input / Output

Cu Input

Data Type

BOOL

Describe
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CD Input BOOL
R Input BOOL
LD Input BOOL
PV Input LINT
QU Output BOOL
QD Output BOOL
Ccv Output LINT
CD_T Output R_TRIG
CUT Output R_TRIG

5.12.15 CTUD_UDINT

Describe: The up-down counter has two inputs CU and CD. It can be used to both count up on one input and down
on the other.

CTUD_UDINT_ O
CTOD_UDIRT
— T Q=
— CD Qh =
— K CY [—=
— LD CD_T [—=
—{FV CU_T
Name Input / Output  Data Type Describe
Cu Input BOOL
CD Input BOOL
R Input BOOL
LD Input BOOL
PV Input UDINT
QU Output BOOL
QD Output BOOL
Ccv Output UDINT
CD_T Output R_TRIG

cu_T Output R_TRIG
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5.12.16 CTUD_ULINT

Describe: The up-down counter has two inputs CU and CD. it can be used to both count up on one input and down
on the other.

CTUD_ULINT O

CTOD_ULIRT
— CU G =
— D Q) [—=
—E L e
— LD CD_T =
— PV CU_T}—

Name Input / Output  Data Type Describe
Cu Input BOOL
CD Input BOOL

R Input BOOL
LD Input BOOL
PV Input ULINT
QU Output BOOL
QD Output BOOL
Ccv Output ULINT
CD_ T Output R_TRIG
CuU_T Output R_TRIG
5.12.17 TP

Describe: The pulse timer can be used to generate output pulses of a given time duration

TP 0
TP
N Q
FT ET
Name Input/Output Data Type Describe
IN Input BOOL  Detecting rising edge signal input triggers timer
This input is a time constant used to set the upper limit of the ET timing
PT Input TIME
output
Timer status output: When the output ET reaches the upper limit PT of the
Q Output BOOL

count, Q outputs TRUE

This output is the real-time timing value, which starts counting from the
ET Output TIME rising edge of IN.

When the rising edge of IN is detected, regardless of whether IN remains
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true or not, output ET to start timing with millisecond accuracy. Before ET
timing reaches the set upper limit of PT timing, output Q as true. As long as
ET timing reaches the set upper limit of PT timing, output Q as false.

If IN does not detect a rising edge, Q output is false.

5.12.18 TON

Describe: The on-delay timer can be used to delay setting an output true, for fixed period after an input becomes

true.
ToN_ 0
TOR
N Q
FT ET
Name Input / Output  Data Type Describe
Detecting the signal input of the rising edge triggers the power on
IN Input BOOL _ g g P g edge nag P
delay timer
PT Input TIME Set the power on delay time
Timer status output, when outputting ET to the delay time PT, Q
Q Output BOOL

outputs TRUE

This output is the real-time delay value, which is the time value

counted from the rising edge of IN.

When the rising edge of IN is detected, the output ET starts timing.
ET Output TIME Only when the input IN continues to be true and reaches the set time

PT, the timer status output Q is true.

If the input IN changes from True to False before the timer reaches the

set time PT, the timer status output Q will still be False.

5.12.19 TOF

Describe: The off-delay timer can be used to delay setting an output false, for fixed period after input goes false.

TOF_0
TOF
IN o
PT ET
Name Input / Output Data Type Describe
Detecting the signal input of the falling edge triggers the power-off dela
IN Input BOOL i g J P 9 edge Tgg P y
timer.
PT Input TIME Set power outage delay time
Timer status output: When the output ET reaches the delay time PT, Q
Q Output BOOL
outputs False.
This output is the real-time delay value, which is the time value counted
from the falling edge of IN.
ET Output TIME

When IN is TRUE, Q is TRUE, and ET is 0.
When the falling edge of IN is detected, the output ET starts timing. Only
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5.13 Smart function blocks

5.13.1 GET_TICKS

when the input IN continues to be false and reaches the set time PT, the
timer status output Q is true.

If the input IN changes from False to True before the timer reaches the
set time PT, the timer status output Q will still be True.

Describe:Returns the number of milliseconds passed since the plc was powered on. This number will overlow (go

back to zero), after approximately 50 days.

GET_TICES
QT
Name Return
ouT Return

5.13.2 GET_RTC

Data Type

UDINT

Describe

Describe: Get system clock. The function successfully returns O

" GET_RTC
QT

year

month
daymonth
dawreek
hours

minites

. seconds

Name Input / Output

year
month
daymonth
dayweek
hours
minutes

seconds

Output
Output
Output
Output
Output
Output

Output

Data Type

UINT

UINT

UINT

UINT

UINT

UINT

UINT

Describe
year [2000...2099]
month [1...12]
day of month [1...31]
day of week [1...7]
hours [0...23]
minutes [0...59]
seconds [0...59]
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Name Return Data Type Describe

ouT Return DINT

5.13.3 SET_RTC

Describe: Set system clock. The function successfully returns O

" SET_RTC
— ¥ear OUT =
— motth
— daymonth
s~ hourz

—{minates

— zeconds /
Name Input / Output Data Type Describe
year Input UINT year [2000...2099]
month Input UINT month [1...12]
daymonth Input UINT day of month [1...31]
hours Input UINT hours [0...23]
minutes Input UINT minutes [0...59]
seconds Input UINT seconds [0...59]
Return:
Name Input / Output Data Type Describe
ouT Return DINT

5.13.4 POPUP_PAGE

Describe: pop-up page, return:

0: Success. 1: Popped out already. 2. Page Id does not exist

FOPUP_FPAGE

ageld 0OuUT
Name Input / Output Data Type Describe
pageld Input UINT The ID of the page to be popped out.
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Return:
Name Return Data Type Describe
ouT Return DINT

5.13.5 GEN_RAND

Describe: Generates a 32-bitrandom number

GEN_EARD
maxfut OUT
Name Input / Output Data Type Describe
maxOut Input UDINT Maximum output. If max Out is equal to 0, then there is no limit.
Return:
Name Return Data Type Describe
ouT Return UDINT

5.13.6 PIDAdvanced

Describe: The PIDAdvanced function block is designed for monitoring and controlling a wide variety of dependant
processes. It includes the functions of dead band, manual mode, and hold. The PIDAdvanced function block can be
used on various applications requiring regulation such as temperature control, pressure control, and flow control.
This function block incorporates a PID algorithm.

NOTE: The PIDAdvanced function block can be extended with the autotuning function.
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Setpoint

v

Process value

PidAdvanced

FIDAdwanced 0

Kp > @ p Analog output
A
» L
Tl
o _d
7| Tddt

PIDAutotuning

Input / Data .
Name Describe
Output Type
xEn Input BOOL | Enable/Disable the function block. TRUE: Enable
Actual value from the process. NOTE: The process value rPV and the
rev Input REAL i i ) )
setpoint rSetp must have the same unit. Unit: User unit
rSetp Input REAL | Value of setpoint. Unit: User unit
TRUE: Enables manual mode, the outputs rAnalog and iAnalog take the value of
rManualValue.
xManualMode Input BOOL |FALSE: Disables manual mode, the calculation starts at the last entered manual

value rManualValue.
Default: FALSE
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Input / Data )
Name Describe
Output Type
rManualValue Input REAL | Manual value for the analog outputs iAnalog and rAnalog. Unit: %
This pin is used to freeze the analog output (xHold=TRUE). The internal
calculation of the integral term also freezes.
TRUE: Holds the PID action
xHold Input BOOL |FALSE: Resumes the PID action
Default: FALSE
NOTE: If set to FALSE the calculation starts at the last frozen value off the
analog outputs (rAnalog and iAnalog).
High limit of PID output. Default: 100.0. Unit: %
rHighLimit = 100.0 (%), rLowLimit = 0.0 (%): The PIDAdvanced controls
rHighLimit Input REAL |the analog output between 0.0 and 100.0 %.
rHighLimit = 100.0 (%), rLowLimit = 20.0 (%): The PIDAdvanced controls
the analog output between 20.0% and 100.0 %.
rLowLimit Input REAL | Low limit of PID output. Default: 0.0. Unit: %
The value at this pin defines the limit of the dead band for a detected error.
This dead band function is used to make the PIDAdvanced output to settle
rDeadband Input REAL |down. Example: rSetp =45.0 °C, rPv = 0...60.0 °C, rHighLimit = 100.0 (%),
rLowLimit = 0.0 (%), rDeadband = 2.5 °C (+/-), The following graphic
presents the dead band function:
FALSE: Not active
xAutoTune Input BOOL | TRUE: External autotuning function is active.
Default: FALSE
Value for rAnalogOut determined by the external autotuning function.
rAutoTuneValue Input REAL
Default: 0.0. Unit: %
rkp Input REAL | Proportional gain (-300.0 to 300.0 Default: 4.0)
. Value of the integral time configured by you or autotuning.
uiTi Input UINT )
Default: 0. Unit: 0.1s
uiTd Input UINT | Value of derivative damping time configured by you. Default: 0. Unit: 0.1s
FALSE: not active
TRUE: Alarms are reset by a rising edge.
NOTE: This pin is used to reset only the alarms. To reset the alarms,
XReset Input BOOL . . . -
modify the parameter which caused the alarm and give a rising edge on
pin xReset.
NOTE: Alerts are reset automatically
rAnalog Output REAL | Analog output (rLowLimit to rHighLimit %)
iAnalog Output INT Analog output (0 to1000 *0.1%)
rError Output REAL | Error between rSp and rPv (User Unit)
uiAlarmID Output UINT | Alarm identification
uiAlertiD Output UINT  Alert identification
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€ xManualMode is set to TRUE: the manual mode is active and the outputs rAnalog and iAnalog take the value of
rManualValue.

€ xManualMode is set to FALSE: the calculation starts at the last entered manual value rManualValue.

@ rHighLimit = 100.0 (%), rLowLimit = 0.0 (%):The PIDAdvanced controls the analog output between 0.0 and
100.0 %.

@ rDeadband: The value at this pin defines the limit of the dead band for a detected error. This dead band function
is used to make the PIDAdvanced output to settle down. Example: rSetp = 45.0 °C rPv = 0...60.0 °C rHighLimit =
100.0 (%) rLowLimit = 0.0 (%) rDeadband = 2.5 °C (+/-) The following graphic presents the dead band function:

Pv (°C)4
55.0 L] not active M active »
50.0 !
,,,,,,,,,,,,,,,,,,,,, [epipamans popa s
45.0 7/\ t +-2.5°C

40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0
0.0

Time
rAnalog (%)4
100.00

80.00

60.00

40.00

20.00

€ Proportional Gain rKp

rKp > 0: Direct mode, for example, control for heating

Kp = 0: The outputs rAnalog and iAnalog

Kp < 0: Reverse mode, for example, control for cooling (inverse control).

@ Integral Time uiTi

uiTi = 1: Fast integration time, causes a fast influence on the outputs rAnalog and iAnalog.

uiTi = 10: 10 times slower than the fast integration time (a) and causes a slower influence on the outputs rAnalog
and iAnalog.

uiTi = 0: uiTi is deactivated

@ Derivate Time uiTd

uiTd = 1: The smallest damping, causes a high influence to the outputs rAnalog and iAnalog.
uiTd = 10: 1/10 of the smallest damping, causes a lower influence on the outputs rAnalog.
uiTd = 0: uiTd is deactivated.

NOTE: In systems with dead time, uiTd should be set to 0. The value of uiTd must be greater than the cycle time. If it
is less than the cycle time, then the uiTd value is overwritten with the value of the cycle time.
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rPv
rSetp

Dead time
< M

@ uiAlarm ID Description

Alarm Bit

0

1

2

3

4~15

Alarm Cause

Application cycle time is greater than 2000ms
Invalid value for the parameters (rHighLimit, rLowLimit)

Invalid value of the parameter rDeadband

Invalid values of the parameters rkp, uiTi or uiTd

Reserved

Time

Effect

The outputs rAnalog and ianalog are
setto 0.

€ The output uiAlertID represents a value from 0 to 15 whereby each bit represents a detected alert. The table
contains the bits and their description:

Alarm Bit

4~15

Cause

Invalid value of the input rManualValue

rLowlimit is equal to rHighLimit

Autotuning is active, the input xAutoTune is set to TRUE.

rkp is set to 0.0

Reserved

@ Troubleshooting

Alarm/Alert

uiAlarmID.0

uiAlarmID.1

uiAlarmID.2

uiAlarmID.3

Problem

Effect

rAnalog and ianalog outputs are set
to rHighLimit or rLowLimit

rAnalog and iAnalog outputs are set
to rLowLimit

rAnalog and ianalog outputs are set
to rAutoTune Value

rAnalog and iAnalog outputs are set
to0

Solution

Application cycle time is greater than 2000 ms. Reduce the application and size.

rLowLimit > rHighLimit or rLowLimit > 100.0 or

Verify that the parameter values are within their
respective ranges.

rLowLimit < 0.0 or rHighLimit > 100.0 or
rHighLimit < 0.0

Verify that the parameter values are within their

rDeadBand < 0.0 rDeadBand > rHighLimit

respective ranges.
rKp < -300.0 or rKp > +300.0 or uiTi < 0 or |Verify that the parameter values are within their
uiTi > 6000 or uiTd < 0 or uiTd > 6000 respective ranges.
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AlertiD.0 rManualValue > rHighLimit rManualValue < | Verify that the parameter values are within
uiAlertID.
rLowLimit their respective ranges.
) o o Verify that the parameter values are within
uiAlertlD.1  |rLowLimit is equal to rHighLimit , .
their respective ranges.

) Autotuning is active, the input xAutoTune is set ) . o
uiAlertiD.2 Wait until autotuning is completed.
to TRUE.
Verify that the parameter values are within

uiAlertiD.3 | rKpis setto 0.0 ) )
their respective ranges.

5.13.7 PIDAutoTuning

Describe: The PIDAutoTuning function block measures the dynamic response of a control system and calculates
automatically the parameters uiTi (integral time in seconds) and rKp (proportional gain) for that control system.
These parameters can be connected to the parameter inputs of a PID AFB (for example PIDAdvanced).

NOTE 1: This function block must be used together with the PIDAdvanced. When autotuning is enabled, it induces
oscillations in the process around the set_point. After the completion of 3 oscillations, autotuning calculates a set of
Pl parameters.

NOTE2: During the autotuning process the system is set to the minimum and maximum operating limits to measure
the process response time. Ensure that the minimum and maximum operating limits are set correctly.

FIDAatoTuning 0
PIDAutoTuning 0

—{ xEn rhutoTune =

— x5tartidutoTune riutoTuneValue

| xInver=Cntrl rEp [—
—uziMode uiTi —=
— xP+ uiMeszagelD [—=
—rSetp nitlarmID =
—{ rManualEp

= 1Manual Ti
~{rHighLimit

—rLowlimit W,
Input / .
Name Data Type Describe
Output
XEn Input BOOL Enable the function block
Start / Stop the Auto tuning function (TRUE: rising edge activate
xStartAutoTune Input BOOL . ) )
autotuning, FALSE: autotuning disabled)
xInversChntrl Input BOOL Inverse the control (TRUE: Cooling, FALSE: Heating)

Modifies the Pl parameters of the outputs rKp and uiTi.
0= Manual parameter
1= ATR Para (slow)
usiMode Input USINT 2= ATR Para (medium)
3=ATR Para (fast)
NOTE: If you have not performed autotuning before, set usiMode to 0
(manual parameters)
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rPv Input REAL Process value (User Unit)

Set point (User Unit)

rSetp Input REAL NOTE: rSetp is the value of the setpoint and is the intended working
process value for the PIDAdvanced AFB.
Manual process gain (-300.0 to 300.0)

rManualKp Input REAL ) ) . )
Note: When usiMode is set to 0, the rKp is active.
) i Manual integral time (0 to 6000 *0.1 s)
uiManualTi Input UINT . . e .
NOTE: The value is active at uiTi if usiMode is set to 0.
rHighLimit Input REAL High limit of PID output. (0.0 to 100.0 %)
rLowLimit Input REAL Low limit of PID output. (0.0 to 100.0 %)

TRUE: Autotuning process is active.

FALSE: Autotuning process is not active.

NOTE: If xAutoTune is set from TRUE to FALSE (falling edge),
autotuning is finished.

xAutoTune Output BOOL

rAutoTuneValue | Output REAL Auto tuning Value (rLowLimit to rHighLimit %)
rkp Output REAL Manual or calculated proportional gain (-300.0 to 300.0)
uiTi Output UINT Manual or calculated integral time (0 to 6000 * 0.1 s)
uiMessagelD Output UINT Alarm message
uiAlarmID Output UINT Alarm identification
@ rSetp, rPv

A fluctuating signal causes an incorrect calculation of the Pl parameters.

The setpoint rSetp and the process value rPv must be of the same unit.

@ xinversCntrl

If XInversCnitrl is set to TRUE, the input xInversCntrl inverts the calculation.

the output rAutoTuneValue is 100.0% and rPv increases: set xInversCntrl to FALSE.
the output rAutoTuneValue is 100.0% and rPv decreases: set xInversCntrl to TRUE.
& rLowLimit, rHighLimit

These parameters define the range of your process (rAutoTuneValue).

The PID controller (for example, PIDAdvanced AFB) must have the same values. The maximum range is 0.0 to
100.0%.

NOTE: In oversized or undersized systems it is necessary to limit the range of the output rAutoTuneValue (for
example, 0.0 to 50.0% for an oversized system).

Results:

The PIDAutoTuning AFB controls the output rAutoTuneValue between 0.00 and 50.00 %. - The process value
increases slower (for example temperature).

The calculated PI parameters work better for an oversized system.

@ usiMode
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0 = manual: Manual PI- parameters are set to the outputs rKp and uiTi.

1 = slow: Calculated PI- parameters are set to

the outputs rKp and uiTi.

2 = medium: Calculated PI- parameters are set to the outputs rKp and uiTi

3 = fast: Calculated PI- parameters are set to t

@ uiMessagelD

Message Bit Cause
0 Tuning is in progress.
1 Tuning is completed.

Tuning is completed.

he outputs rKp and uiTi.

Effect

Tuning is in progress.

Autotuning is finished and

the controlling was successful.

Autotuning is finished and the calculated PI parameters indicates an
oversized system. The calculated parameters or manual values can

2 . _ be used.
System is oversized. o .
NOTE: The range of the output rAutoTuneValue can be limited with
rHighLimit.
o Autotuning is finished and the calculated Pl parameters indicates an
Tuning is completed. )
3 _ _ undersized system. The calculated parameters or manual values can
System is undersized.
be used.
4~15 Reserved Reserved
€ uiAlarmID
Alarm Bit Cause Effect
0 Invalid cycle time.
1 Invalid value of the parameters
rHighLimit or rLowLimit.
5 Invalid value of the parameters rAutoTuneValue is set to 0 and autotuning will not start or
rManualKp or uiManualTi. will be canceled.
3 Invalid value of the parameter
usiMode).
4 xInversCntrl is modifed during
autotuning is running.
€ Autotuning is finished and the controlling detected an
incalculable system.
5 The PI parameters cannot be @ rAutoTuneValue is set to 0 and autotuning will not start
calculated for this system. or will be canceled.
@ The previously calculated PI parameters (rKp, uiTi) will
be deleted.
6~15 Reserved Reserved

@ Troubleshooting
Alarm Problem

uiAlarmID.0

Cycle time > 2000 msec
TRUE

Solution

The application is too large.
Reduce the application and check the cycle time.
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. rHighLimit > rLowLimit . o .
uiAlarmID.1 . o Verify that the parameter values are within their
rHighLimit > 100.0% .
TRUE o ) o respective ranges.
rLowLimit = rHighLimit
rManualKp < -300.0
uiAlarmID.2 rManualKp > +300.0 Verify that the parameter values are within their
TRUE uiManualTi< 0 respective ranges.
uiManualTi > 6000
uiAlarmiD.3 . ) Verify that the parameter values are within their
Invalid value of the parameter usiMode i
TRUE respective ranges.
uiAlarmiD.4 o ) ) Do not modify the value as long as autotuning is in
xInversCntrl modifications during auto- tuning
TRUE progress.
) & Auto- tuning run for a long time (>45 )
uiAlarmID.5 inutes) 4 Stop autotuning.
minutes).
TRUE ) @ Set the Pl parameters manually.
& The system is slow.
€ Internal variables detected values which are
not calculable (for example Timel<=1 second
or Time4>2700 seconds).
uiAlarmID.5 @ There is a fluctuating signal of the actual | If the parameters do not work, set the manual Pl
TRUE process value (but you cannot see it in the parameters (usiMode = 0).
program).
€ The message Tuning completed system is
incalculable will be presented.
5.13.8 advPID

Describe: The advPID features advanced PID algorithms capable of controlling temperature, humidity, flow rate,

tension, pressure, position, speed, etc. it also has functions such as self tuning, online PID parameter

self-correction regulation algorithm (CT-TUNE), and preset PID model parameters. Users do not need complex

programming, they only need to set some simple parameters to use it. Note: When using this library, you need to set
the task cycle period of AdvPID to 10ms.

advPID 0

ad¥PID
— Model

-
OUT [—=

— F¥ FYM_H —
— 5V FYN_C |-

— Rang Statusz —

—FWYM.T Control |-

— Control F -
— P T
— D AR =
— T /
Input /
Name Data Type
Output
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The PID algorithm mode selection can be based on the controlled object to
choose the corresponding mode, and the PID block will provide the
corresponding PID parameters.
* 0: Default mode, standard PID control, used for fixed model control objects.
» 1: Standard PID algorithm, while starting the parameter online intelligent
correction mode, in this mode, CT-TUNE algorithm will perform real-time
correction of PID parameters based on the adjustment effect, used to control
frequent changes in the object model.
» 2: Standard PID algorithm, motion control mode, control word will be set to
Model Input INT 1ms time base, differential action will be turned off, default running at 10ms
cycle, used for tension control, position loop, speed loop control objects.
* 3: Incremental algorithm PI control mode, the control word will be set to
incremental algorithm, and the differential action will be turned off. It is
generally used for actuators with feedback valves or objects that cannot
generate large disturbances to the output.
* 4: Incremental algorithm PID control mode.
Note: When switching modes, the corresponding control word parameters will
be changed and the running state will be turned off. Please reset the control
word running bit during operation.
PV (Process Variable) represents the value of the controlled object. For
Iy Input INT example, the temperature, pressure, flow rate, etc. of the controlled object.
The last digit is a decimal, for example, 4000 represents 400.0. Range:
-32000-32000
Indicate the expected value and set value for the controlled object. The last
SV Input INT digit is a decimal, for example, 4000 represents 400.0.
Range: -32000-32000.
Rang Input INT Reserve
Set the PWM output cycle, with an effective range of 0.1-120.0 seconds
Note: In order to reduce the lifespan loss of peripheral output components, it
PWM_T Input INT is recommended to take a value of no less than 5 seconds for mechanical
relays And the PWM_T time should be greater than or equal to T.
Range: 1-1200
The output range of PID is determined by the combination of control words
bit2 and bit3
ouT Output INT Range: Heating mode 0-32000
Cooling Mode -32000-0
Heating and cooling modes -32000-32000
PWM_H Output BOOL |PWM hot end output, 1 is ON, 0 is OFF
PWM_C Output BOOL | PWM cold end output, 1 is ON, 0 is OFF
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The running status word of the current PID is represented by corresponding
bits to indicate the status, and the status bits not listed are reserved bits.

status bit describe
. 1: PID is running
Bit O .
0: PID stops running
Bit 1 1: PID self-tuning is running
0: PID self-tuning not running
Bit 2 1: PID adaptive is running
0: PID adaptive not running
Status Output Word
) 1: PWM hot end output ON
Bit 3 0: PWM hot end output OFF
Bit 4 1: PWM cold end output ON
0: PWM cold end output OFF
1. PID calculation failure, usually caused by PV exceeding
Bit 14 the limit
0: Normal state
. 1. PID self-tuning failed
Bit 15
0: Normal state
The control setting of PID algorithm selects functions based on the 16 bits of
the word.
Note: 1. When starting the PID, heating, cooling, or simultaneous control of
hot and cold must be selected simultaneously, otherwise the PID will not start
normally.
2. Bit2 and Bit3 are combined controls. When joint control of hot and cold is
required, please set Bit2 and Bit3 to 1 at the same time. At this time, the out
output range is -32000-32000, and the PWM hot and cold ends output.
3. Unlisted bits are reserved bits.
status bit describe
Bit 0 1: Start PID calculation
0: Close PID, PID will stop running, output is O
1: Start the PID self-tuning algorithm and automatically
Bit 1 reset it after tuning is completed
Control InOut INT 0: Disable PID self-tuning algorithm
1: Output is single ended heating control, PWM only
Bit 2 outputs at the heating end, used for heating control, out
output range is 0-32000
0: Not selected
1: Output is single ended cooling control, PWM only
Bit 3 outputs at the cold end for cooling control, with an out
output range of -32000-0
0: Not selected
Bit 4 1: Turn off the function of points
0: Not selected
Bit 5 1: Close differential action
0: Not selected
Bit 6 1: Activate PID Expert Online Adaptive Algorithm
(CT-TUNE)
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0: Not selected

Bit 13 1: PID calculation cycle base 1ms
i
0: PID calculation cycle base 100ms

1: Online adaptive CT-TUNE algorithm initiates
Bit 14 bandwidth expansion
0: Not selected

) 1: PID parameter reset
Bit 15
0: None

Proportional band, set the proportional range of PID parameters, with the last
P InOut INT decimal place.

Range: 0-32000

Integral time, last decimal place, maximum 3200.0 seconds
I InOut INT Note: When the value is 0, the integral function is canceled

Range: 0-32000

Differential time, with the last decimal place and a maximum of 3200.0

seconds.
D InOut INT . . . L
Note: When the value is 0, the differential action is canceled.
Range: 0-32000
Self-tuning parameter performance level.
AR InOut INT

Range: 0-2

The PID calculation cycle time has an effective range of 0.001-10.0 seconds.
T InOut INT Note: The base number is based on the control word bit13.

Range: 1-1000.

5.14 Bit conversion functions

5.14.1 BitToByte

Describe: Compose a byte from 8 bits

BitToByte
—{ b 0T |—=
—{ bl
—{ b2
—{ b3
—{ b4
—{ bi
— b6

=X

Name Input / Output Data Type Describe
bo Input BOOL Bit 0

bl Input BOOL Bit 1
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b2 Input BOOL Bit 2
b3 Input BOOL Bit 3
b4 Input BOOL Bit 4
b5 Input BOOL Bit 5
b6 Input BOOL Bit 6
b7 Input BOOL Bit 7
Return:
Name Return Data Type Describe
ouT Return BYTE
5.14.2 BitToWord
Describe: Compose a word from 16 bits
Name Input / Output Data Type Describe
b0 Input BOOL Bit 0
bl Input BOOL Bit 1
b2 Input BOOL Bit 2
b3 Input BOOL Bit 3
b4 Input BOOL Bit 4
b5 Input BOOL Bit 5
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b6 Input BOOL Bit 6
b7 Input BOOL Bit7
b8 Input BOOL Bit8
b9 Input BOOL Bit9
b10 Input BOOL Bit10
b1l Input BOOL Bit1l
b12 Input BOOL Bit12
b13 Input BOOL Bit13
b14 Input BOOL Bit14
b15 Input BOOL Bit15
Return:

Name Return Data Type Describe

ouT Return WORD

5.14.3 ByteToBit

Describe: Split a byte into bits, return byte in

ByteToBit
— byte_in QT [—=
b0 =
bl —
bi [—
b3 —
bd [—
b5 —
b
b7 f—
Name Input / Output Data Type Describe
byte_in Input BYTE Byte Input
b0 Output BOOL Bit 0
bl Output BOOL Bit 1
b2 Output BOOL Bit 2
b3 Output BOOL Bit 3
b4 Output BOOL Bit 4
b5 Output BOOL Bit 5
b6 Output BOOL Bit 6
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b7 Output BOOL Bit 7
Return:
Name Return Data Type Describe
ouT Return BYTE
5.14.4 WordToBit
Describe: Split a word into bits, return word in
Name Input / Output Data Type Describe
word_in Input WORD | Word Input
b0 Output BOOL Bit O
b1l Output BOOL Bit 1
b2 Output BOOL Bit 2
b3 Output BOOL Bit 3
b4 Output BOOL Bit 4
b5 Output BOOL Bit 5
b6 Output BOOL Bit 6
b7 Output BOOL Bit7
b8 Output BOOL Bit8
b9 Output BOOL Bit9
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b10 Output BOOL Bit10
b1l Output BOOL Bit11
b12 Output BOOL Bit12
b13 Output BOOL Bit13
bl14 Output BOOL Bit14
b15 Output BOOL Bit15
Return:
Name Return Data Type Describe
ouT Return WORD

5.14.5 WordToDWord

Describe: Combines two 16-bit WORD into one 32-bit DWORD

YordToD¥ord
low word  OQUT

high word
Name Input / Output ~ Data Type Describe
low_word Input WORD Low word
high_word Input WORD High word
Return:
Name Return Data Type Describe
ouT Return DWORD

5.14.6 DWordToLWord

Describe: Combines two 32-bit DWORD into one 64-bit LWORD

D¥ordToL¥ord

low dword 01T

high dword
Name Input / Output = Data Type Describe
low_word Input DWORD | Low dword
high_word Input DWORD | High dword

Return:
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Name Return Data Type Describe
ouT Return LWORD

5.14.7 DWordToWord

Describe: Split a 32-bit DWORD into two 16-bit WORD. Return dword in.

D¥ordTo¥oxrd
dword_in  OUT

low_woxd

high word
Name Input / Output  Data Type Describe
dword_in Input DWORD |DWORD Input
low_word Output WORD low WORD
high_word Output WORD High word
Return:
Name Return Data Type Describe
ouT Return DWORD
5.14.8 LWordToDWord
Describe: Split a 64-bit LWORD into two 32-bit DWORD. Return Iword in.
L¥ordToD¥ord
lyord_in 01T
low dword
high dwoxd
Name Input / Output Data Type Describe
Iword_in Input LWORD
low_dword Output DWORD | low DWORD
high_dword Output DWORD | low DWORD
Return:
Name Return Data Type Describe
ouT Return LWORD
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5.15 Special functions

5.15.1 Hours_Counter

Describe: A configured time is triggered with a signal at the monitoring input. The output is set when this time has

expired.
Hours_Counter 0
Hour=_Counter o
—E OUT_Q =
— xEn
—{Eal
— MaintenanceInterwal Hours
—MaintenanceInterval Minutes

Data .
Name IN/OUT Describe
Type
A positive edge (0 to 1 transition) at input R resets output Q and sets a
R IN BOOL | configured value MI at the counter for the duration of the time-to-go
(MN).
XEn IN BOOL | En is the monitoring input. Device scans the On Time of this input.

A positive edge at input Ral (Reset all) resets the hours counter (OT)

and the output, and sets the time-to-go value (MN) to the configured
Ral IN BOOL ) , .

maintenance interval (MI): Output Q = 0; The measured operating

hours OT = 0;The time-to-go of the maintenance interval MN = MI.

Maintenancelnterval_Hours | IN UINT |Maintenance interval to be specified in units of hours and minutes
Maintenancelnterval . . e . .

) IN UINT |Maintenance interval to be specified in units of hours and minutes
Minutes
OUT_Q ouT BOOL

The hours counter monitors input En. As long as the status at this input is 1, SystemePLC calculates the expired
time and the time-to-go MN. SystemePLC displays these times when set to configuration mode. The output is set to
1 when the time-to-go is equal to zero.

You reset output Q and the time-to-go counter to the specified value Ml with a signal at input R. The operation hour
counter OT remains unaffected.

You reset output Q and the time-to-go counter to the specified value MI with a signal at input Ral. The operation hour
counter OT is reset to 0.

Depending on your configuration of the Q parameter, the output is either reset with a reset signal at input R or Ral
("Q — R"), or when the reset signal is 1 or the En signal is 0 ("Q — R+En").
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Timing diagram
R |
En _| -

Ral

Hl

MM=R1 __

"'—'—[:l: Par:;
h1=5h

———— b -

MN=0

aT

MI = Configured time interval
MM = Time-to-go
OT = Total ime expired since the last hisignal at input Ral

Limit value of OT

The value of the operating hours in OT is retained when you reset the hours counter with a signal at input R. The
hours counter OT will be reset to zero with a transition from 0 to 1 at Ral. The hours counter OT continues the count
as long as En = 1, irrespective of the status at the reset input R. The counter limit of OT is 99999 h. The hours
counter stops when it reaches this value.

In programming mode, you can set the initial value of OT. MN is calculated according to the following formula when
reset input R is never enabled: MN = MI - (OT % MI). The % operator provides an integer division remainder.

Example:
MI = 30h, OT = 100h

MN = 30 - (100 % 30)

MN = 30 -10
MN = 20h
4] 20 40 &0 ] 100 120
[T T [ T T [T T T T 11
L ol H .:_ 1 "I'
MM *0h Lo Wh IWh ' :Eﬂh .
1 1 1
1
or 100h .:-2Ghi|h
M :
1

In runtime mode, the value OT cannot be preset. If the value for Ml is changed, there would be no calculation for the
MN. MN would take on the value of MI.

5.15.2 Threshold_Trigger

Describe: The outputs switched on and off depending on two configurable frequencies
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Threshold Trigger 0
Threshold Trizger

Fre ouT_ g
TimeParameter
Name IN/OUT Data Type Describe
The function counts 0 to 1 transitions at input Fre. Transitions from 1 to O
Fre IN BOOL
are not counted.
Time interval or gate time during which the input pulses are measured.
On: On threshold
Range of values: 0000 to 9999
) Off: Off threshold
TimeParameter | IN TIME
Range of values: 0000 to 9999
G_T: Time interval or gate time during which the input pulses are
measured.
Range of values: 00:00 s to 99:99 s
Q is set and reset according to the actual value at Cnt and the set
OouUT_Q ouT BOOL

thresholds.
The trigger measures the signals at input Fre. The pulses are captured during a configurable period G_T.

Q is set or reset according to the set thresholds. See the following calculation rule.

Timing diagram

Q

i i

| I I ]

! | | !
I : i

On=9

ror L. L rLriL_
fa=0 | fa=10 fa=B | fa=4 | Off =5

fa = Input frequency

Calculation rule

If the threshold (On) = threshold (Off), then:
Q=1,iffa>0n

Q =0, iffa < Off.

If the threshold (On) < threshold (Off), then Q = 1, if

On < fa< Off.

5.15.3 UpDown_Counter

Describe: An input pulse increments or decrements an internal value, depending on the parameter setting. The
output is set or reset when a configured threshold is reached. The direction of count can be changed with a signal at
input Dir.
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Tplown, Counter 0

— K
— Cnt
—{ Dir

— Threshaold_On

OpDown_Counter

*— Threzhold_0ff

Name

Cnt

Dir
Threshold_On
Threshold_Off

OUT Q

OUT_Cnt

ouT_Q —=
OUT_Cnt =
A
Data
IN/OUT

Type
IN BOOL
IN BOOL
IN BOOL
IN UDINT
IN UDINT
OuT | BOOL
OUT |UDINT

Describe

You reset the output and the internal counter value to the start value (StartVal)
with a signal at input R (Reset)

This function counts the 0 to 1 transitions at input Cnt. It does not count 1 to 0
transitions.

Input Dir (Direction) determines the direction of count: Dir = 0: Up, Dir = 1:
Down

On threshold
Off threshold

Q is set and reset according to the actual value at Cnt and the set thresholds.

The function increments (Dir = 0) or decrements (Dir = 1) the internal counter by one count with every positive edge

at input Cnt.

You can reset the internal counter value to the start value with a signal at the reset input R. As long as R=1, the
output Q is 0 and the pulses at input Cnt are not counted.

Output Q is set and reset according to the actual value at Cnt and the set thresholds. See the following rules for

calculation.

Calculation rule

If the on threshold = off threshold, then:

Q=1,ifCnt = On

Q =0, if Cnt < Off.

If the on threshold < off threshold, then:

Q=1,ifOn < Cnt< Off.

Timing diagram

Diir
On=0ff=5 _ } Internal
count value
Startval | ent
a |
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5.15.4 Analog_ Amplifier

Describe: This FBD amplifies an analog input value and returns it at the analog output.

Analog Amplifier O

Analog Amplifier
-—ux QT _Ax

Name IN/OUT  Data Type Describe
AX IN INT Analog signals
OUT_Ax IN INT Range: -32768 ~ +32767
Set Param

Double-click the command to set the parameters

Parameter

Parameter:

Block name: |Ana|og_0

Analog settings
Parameter

Gain:
Dffset:

OK | | Cancel

Gain

Range of values: -10.00 to 10.00
Offset

Range of values: -10000 to 10000
Description of the function

The function reads the value of an analog signal at the analog input Ax.

This value is multiplied by the gain parameter A. Parameter B (offset) is added to the product, as follows:

(Ax * gain) + offset = Actual value Ax.
The actual value Ax is OUT_Ax.

Analog output

If you connect this special function to a real analog output, then note that the analog output can only process values
from O to 1000. To do this, connect an additional amplifier between the analog output of the special function and the
real analog output. With this amplifier you standardize the output range of the special function to a value range of 0

to 1000.

5.15.5 Analog_Comparator

Describe: The output is set and reset depending on the difference Ax-Ay and on two configurable thresholds.
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inalogs_Comparator 0

Analog Comparator

Ay

LN

Threshold On
Threzhold Off

0OmuT_g

Name
AX
Ay
Dir
Threshold_On
Threshold_Off

OUT_Q

Set Param

IN/OUT Data Type

INT

INT

INT

INT

INT

BOOL

Describe
Analog signals

Analog signals

On threshold
Off threshold

Q is set or reset depending on the set thresholds.

Double click the command to set the parameters

Parameter

J

Parameter:

Block name: |Ana|ng_1

Analog setting
Parameter

Threshold
On

™y
o T
Ll

=

CE

Offset:

Ok | | Cancel

Gain

Range of values: -10.00 to 10.00

Offset

Range of values: -10000 to 10000

On: On threshold

Range of values: -20000 to 20000
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Off: Off threshold

Range of values: -20000 to 20000

Parameter p (number of decimals)

Parameter p applies only to Ax, Ay, Delta, On and Off values displayed in a message text.

Parameter p does not apply to the comparison of on and off values. (The compare function ignores the decimal
point.)

Timing diagram

1000 4— — -

A A :
00— — — — — — — — — —

» : T

Ao=fry

Q

for Ax - Ay = 200, J

if On=0ff=200

Description of the function

The function reads the value of the signal at the analog input Ax.

This value is multiplied by the value of parameter A (gain). Parameter B (offset) is added to the product, hence
(Ax * gain) + offset = Actual value Ax.

(Ay * gain) + offset = Actual value Ay.

Output Q is set or reset depending on the difference of the actual values Ax — Ay and the set thresholds. See the
following calculation rule.

Calculation rule

If threshold On = threshold Off, then:

Q =1, if (actual value Ax - actual value Ay) > On
Q =0, if (actual value Ax - actual value Ay) < Off.
If threshold On < threshold Off, then Q = 1, then:

On < (actual value Ax - actual value Ay) < Off.
5.15.6 Analog_DifferentialTrigger
Describe:The output is set and reset depending on a configurable threshold and a differential value.

fnalog DifferentialTrigger 0

Analog DifferentialTrigzger
*léx ouT_Q
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Name IN/OUT  Data Type Describe
AX IN INT Analog signals
OUT_Q OUT | BOOL Q is set or reset, depending on the threshold and difference values.
Set Param

Double click the command to set the parameters

Parameter

Parameter:

Block name: |Analng_‘1

Analog setting
Parameter

onset [0 2]

Delta

Differential: m

|| Cancel

Gain

Range of values: -10.00 to 10.00
Offset

Range of values: -10000 to 10000
On: On/Off threshold

Range of values: -20000 to 20000

DifferentialA: Differential value for calculating the off parameter
Range of values: -20000 to 20000
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Timing diagram A: Function with negative difference Delta

n /\
Off= O+ A i i )

/

a 1

Timing diagram B: Function with positive difference Delta

Oif= On o+ &

on

A

o L1

Description of the function

The function fetches the analog signal at input Ax.
Ax is multiplied by the value of the A (gain) parameter, and the value at parameter B (offset) is added to product, i.e.
(Ax * gain) + offset = actual value of Ax.

Output Q is set or reset, depending on the set (On) threshold and difference value (Delta). The function
automatically calculates the Off parameter: Off = On + Delta, whereby Delta may be positive or negative. See the
calculation rule below.

Calculation rule

When you set a negative differential value Delta, the On threshold = Off threshold, and:

Q =1, if the actual value Ax > On

Q =0, if the actual value Ax < Off.

See the timing diagram A.

When you set a positive differential value Delta, the On threshold < the Off threshold, and Q = 1, if:
On < the actual value Ax < Off.

See the timing diagram B.

5.15.7 Analog_Filter

Describe: The Analog filter function block is used to smooth the analog input signal.

Analog Filter 0

Analog Filter
-—ux OUT_4id

Name IN/OUT Data Type Describe

Ax IN INT Analog signals
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AQ outputs an average value of the analog input Ax over the current number
OUT_AQ OUT | INT of samples, and it is set or reset depending on the analog input and the
number of samples.

Set Param

Double click the command to set the parameters

Parameter

Parameter:;

Block name: |Ana|ng_3

Analog filter

Mumber of samples: |64 v

0K | | Cancel

After you set the parameter, the analog filter calculates the average value of the samples and assigns this value to

AQ.

Timing diagram

ol

P .;"I_-__ —————-—

ks
o FE
@ B

L e
-

e
&n P
10
o i
g‘“‘:
e n=s .
e
Sn=8

The function outputs the average value after sampling the analog input signal according to the set number of
samples. This SFB can reduce the error of analog input signal.

5.15.8 Analog_MUX

When enabled, the analog multiplexer SFB displays one of four pre-defined analog values, depending on input
conditions. S1 =0 and S2 = 0: The value V1 is issued. S1 =0 and S2 = 1: The value V2 is issued. S1 =1 and S2 = 0:
The value V3 is issued. S1 =1 and S2 = 1: The value V4 is issued.
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Analeog M O
Analog WO
—{ xEn OUT_4AQ [—=
— 51
— 52
— ¥l
— Vi
— 3
7 A
Data .
Name IN/OUT Describe
Type
E N BOOL 1 on input En (Enable) switches, dependent on S1 and S2, a parameterized analog
xEn
value to the output AQ.0 on input EN switches 0 to the output AQ.
S1 IN BOOL |S1 and S2 (selectors) for selecting the analog value to be issued.
S2 IN BOOL |S1 and S2 (selectors) for selecting the analog value to be issued.
Vi IN INT S1=0and S2 = 0: The value V1 is issued
V2 IN INT S1=0and S2 = 1: The value V2 is issued
V3 IN INT S1=1and S2 = 0: The value V3 is issued
V4 IN INT S1=1and S2 = 1: The value V4 is issued

OUT_Q OUT INT

5.15.9 Analog_Ramp

Describe: The Analog Ramp instruction allows the output to be changed from the current level to the selected level
at a specified rate.

Analog Ramp O
Analog Ramp
— xEN OOT_A0Q [—=
— lewvel Sel
— =top
— Lewvell
—Levell »,
Name IN/OUT Data Describe
Type
A change in the status from 0 to 1 at input En (Enable) applies the start/stop level
En N BOOL (Offset "B" + StSp) to the output for 100 ms and starts the ramp operation to the
selected level.A change in the status from 1 to O immediately sets the current level to
Offset "B", which makes output AQ equal to 0.
level_Sel = 0: The step 1 (level 1) is selected.level_Sel = 1: The step 2 (level 2) is
level_Sel IN BOOL |selected.A change in status of Sel causes the current level to start changing to the
selected level at the specified rate.
A change in the status from 0 to 1 at input St (Decelerated Stop) causes the current
stop IN BOOL |level to decrease at a constant rate until the start/stop level (Offset "B" + StSp) is

reached. The start/stop level is maintained for 100 ms and then the current level is
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set to Offset "B", which makes output AQ equal to 0.

Levell IN INT
Level2 IN INT

OUT_AQ OUT |INT The output AQ is scaled using the formula: (Current Level - Offset "B") / Gain "A"

5.15.10 Analog_ThresholdTrigger

Describe: The output is set or reset depending on two configurable thresholds (hysteresis).

dnalog ThresholdTrigger 0
Analog ThresholdTrigger

Ax ouT_g
Threzhold On COUT _bx
Threshold 0ff

Name IN/OUT Data Type Describe
AX IN INT Analog signal
Threshold_On IN INT On threshold, Range of values: -20000 to 20000
Threshold_Off IN INT Off threshold, Range of values: -20000 to 20000
OUT_Q ouT BOOL Q is set or reset depending on the set thresholds.
OUT_Ax ouT INT
Set Param

Double click the command to set the parameters
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Parameter

Parameter:

Block name: |Analng_2

Analog setting
Paramter

Threshold
on
0 &
Off
0 5
OK || cancel
Gain

Range of values: -10.00 to 10.00
Offset

Range of values: -10000 to 10000
On: On threshold

Range of values: -20000 to 20000
Off: Off threshold

Range of values: -20000 to 20000

Timing diagram

Calculation rule

If threshold (On) = threshold (Off), then:

Q =1, if the actual value Ax > On

Q =0, if the actual value Ax < Off.

If threshold (On) < threshold (Off), then Q =1,

If On < the actual value Ax < Off.
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5.15.11 Analog_Watchdog

Describe: This special function saves the process variable of an analog input to memory and sets the output when
the output variable exceeds or drops below this stored value plus a configurable offset.

dnalog Watchdog 0
Analog Watchdog

xEn OUT_aQ
Ay

Threzhold Uppex
Threshold Lower

Data .
Name IN/OUT T Describe

ype
A positive edge (0 to 1 transition) at input En saves the analog value at input Ax
("Aen") to memory and starts monitoring of the analog range Aen +- Delta.

XEn IN BOOL

AX IN INT

Threshold_Upper | IN INT | Difference value above Aen: on/off threshold

Threshold_Lower | IN INT | Difference value below Aen: on/off threshold

OUT_Q OUT |BOOL |Q is set/reset, depending on the stored analog value and the offset.

Set Param

Double click the command to set the parameters

FParameter

Parameter:

Block name: |Ana|ng_3

Analog setting
GroupBox

Threshold
Threshold{upper:+)

Threshold{lower:-}

] | | Cancel

Gain
Range of values: -10.00 to 10.00
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Offset

Range of values: -10000 to 10000

Threshold 1: Difference value above Aen: on/off threshold
Range of values: 0 to 20000

Threshold 2: Difference value below Aen: on/off threshold

Range of values: 0 to 20000

En
Aenor i J’F‘\\
- [N
Aen- o j; i i \\\ /
NS
a ]

Description of the function

A0 to 1 transition at input En saves the value of the signal at the analog input Ax. This saved process variable is
referred to as "Aen".

Both the analog actual values Ax and Aen are multiplied by the value at parameter A (gain), and parameter B (offset)
is then added to the product, as follows:

(Ax * gain) + offset = Actual value Aen, when input En changes from 0 to 1, or
(Ax * gain) + offset = Actual value Ax.

Output Q is set when the signal at input En = 1 and if the actual value at input Ax is out of range of Aen + Threshold
1/Aen - Threshold 2.

Output Q is reset, when the actual value at input Ax lies within the range of Aen + Threshold 1/ Aen - Threshold 2, or

when the signal at input En changes to lo.

5.15.12 AverageValue

Describe: The average value function samples the analog input signal during configured time period and outputs the
average value at AQ.

bverageValue 0

Average¥alue
xEn OTT_AQ
E
Ax
Data .
Name IN/OUT Describe
Type
A positive edge (0 to 1 transition) at input En (Enable) sets the output AQ to the
XEn IN BOOL |average value of input Ax after the configured time. A negative edge (1to 0
transition) holds the output at its last calculated value.
R IN BOOL |A positive edge (0 to 1 transition) at input R (Reset) resets the output AQ to 0.
Ax IN INT Analog signals
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OUT_AQ OUT | INT AQ outputs the average value over the specified time of sampling.

Set Param

Double click the command to set the parameters

Parameter

Parameter:

Block name: |Average‘dalue_ﬂ

Average value

Sampling time: |1 . Days W

Mumber of samples:

Info

Enable=0the calculation stops and the output keeps the current value.
Reset=1 all actual values are reset to 0.

St (Sampling time): You can set it to Seconds, Days, Hours or Minutes.
Range of values:

If St = Seconds: 1 to 59

If St = Days: 1 to 365

If St = Hours: 1 to 23

If St = Minutes: 1 to 59

Sn (Number of samples):

Range of values:

If St = Seconds: 1 to St*100

If St = Days: 1 to 32767

If St = Hours: 1 to 32767

If St = Minutes and St < 5 minutes: 1 to St*6000
If St = Minutes and St = 6 minutes: 1 to 32767

Timing diagram
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AQ N |
| — L /
S R N v s s
s b T T INVING
En oL 1
I B e
e e
SN S S S S NS S SN SN NN S SN N S N R R
1 2 3 4 5 & F 8 1 2 3 4 a 6 r 8
et i "
e e
Sn=8 Sn=§
S=103 St=10s

Parameter St represents the sampling time and parameter Sn represents the number of samples.
Description of the function

When En = 1, the average value function calculates the average value of the samples during the configured time
interval. At the end of the sampling time, this function sets output AQ to this calculated average value.

When En = 0, the calculation stops, and AQ retains the last calculated value. When R = 0, AQ is reset to 0.

5.15.13 Mathematicinstruction

Describe: The mathematic instruction block calculates the value AQ of an equation formed from the user-defined
operands and operators.

MathematicInstruction 0

HathematicInstruction
— xEn OUT_4Q [—=
— W1 foverflow [—=
— V2 fferalivizion
— V3
Nk iy
Data .
Name IN/OUT Describe
Type
XEn IN BOOL | A positive edge at input En enables the mathematic instruction function block
V1 IN INT Value 1: First operand
V2 IN INT Value 2: Second operand
V3 IN INT Value 3: Third operand
V4 IN INT Value 4: Fourth operand
The output AQ is the result of the equation formed from the operand values and
OUT_AQ ouT INT
operators.
fOverflow ouT BOOL | Output TRUE if an overflow occurs in the current period.

fZeroDivision| OUT BOOL |Output TRUE when the current period is divided by 0.

Set Param
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Double-click the command to set the parameters

Parameter

Parameter:

Block name: |Mathematiclnstructiun_ﬂ

Instruction
L]

0 ¢
Operator 1: Priority 1:

V2

0 ¢
Operator 2: Prioiy2: (M ]

V3

0 ¢
Operator 3: Priofity 3:

V4

0

£

Output
When En="0",output is:

0 () Lastvalue

Ok | | Cancel

V1: Value 1: First operand

V2: Value 2: Second operand

V3: Value 3: Third operand

V4: Value 4: Fourth operand
Range of values: -32768 to 32767
Operator 1: First operator
Operator 2: Second operator
Operator 3: Third operator

Priority 1: Priority of first operation
Priority 2: Priority of second operation
Priority 3: Priority of third operation
Description of the function

The mathematic instruction function combines the four operands and three operators to form an equation. The
operator can be any one of the four standard operators: +, -, *, or /. For each operator, you must set a unique priority
of High ("H"), Medium ("M"), or Low ("L"). The high operation will be performed first, followed by the medium
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operation, and then by the low operation. You must have exactly one operation of each priority. The operand values
can reference another previously-defined function to provide the value. The mathematic instruction function rounds
the result to the nearest integer value.

The number of operand values is fixed at four and the number of operators is fixed at 3. If you need to use fewer
operands, use constructions such as " + 0" or " * 1" to fill the remaining parameters.

You can also configure the behavior of the function when the Enable parameter "En"=0. The function block can
either retain its last value or be set to 0.

Examples

The following tables show some simple example mathematic instruction block parameters, and the resulting

equations and output values:

A" | Operator]
(Priority 1)
12 + (M)

Equation: (12 = (&6 /30 -1

Result: 13
A" | Operator]
(Priority 1)
2 +(L)

Equation: 2 + (3% (1 + 4))

Result: 17
A" | Operator]
(Priority 1)
100 - (H)

Equation: (100- 25)/ 2+ 1)
Result: 25

v2 Operator2 v3 Operator3 V4
(Priority 2) (Priority 3)

5] /H) 3 - b 1

V2 Operator2 v3 Operator3 V4
(Priority 2) (Prionty 3)

3 * (M 1 +H) 4

V2 Operator2 v3 Operator3 V4
(Priority 2) (Prionty 3)

25 /L) 2 + (M) 1

5.15.14 MaxMin

Describe: The Max / Min function block records the maximum or minimum value. Mode = 0: AQ=Min. Mode=1:
AQ=Max, Mode=2 and S1=0 (low): AQ= Min, Mode =2 and S1=1 (high): AQ=Max, Mode = 3 or a block value is

referenced: AQ =Ax.

MaxMin O
NaxNin

xEn  OUT_ag

Data
Name IN/OUT
Type
XEn IN BOOL
S1 IN BOOL
AX IN INT

Describe

The function of input En (Enable) depends on the settings of parameter Mode and the
selection of check box "when En = 0, reset Max/Min".

This input is enabled when you set Mode =2: A positive transition (0 to 1) at input S1
sets the output AQ to the maximum value. A negative transition (1 to 0) at input S1
sets the output AQ to the minimum value.

Analog signals
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Possible settings: 0, 1, 2, 3
Mode = 0: AQ = Min
Mode = 1: AQ = Max
Mode IN USINT .
Mode = 2 and S1= 0 (low): AQ = Min
Mode = 2 and S1=1 (high): AQ = Max
Mode = 3 or a block value is referenced: AQ = Ax
AQ outputs a minimum, maximum, or actual value depending on the inputs, or is

OUT_AQ OUT |INT , , L
reset to 0 if configured to do so when function is disabled.

Set Param

Double click the command to set the parameters

Parameter

Parameter:

Block name: |Maxr41in_[:|

Mode

Max/Min

Mode=0 Cutput=Min;
Made=1,Cutput=Max;
Maode=2 if 51=0,0utput=Min;
Made=2if 31=1,0utput=Max;
Otherwise, Output=~4x;

[ ] When Enable=0,reset MaxMin

] | | Cancel

If you select the check box "when Enable = 0, reset Max/Min":

Enable = 0: The function sets the AQ value to 0.

Enable = 1: The function outputs a value at AQ, depending on the settings of Mode and S1.
If you do not select the check box "when Enable = 0, reset Max/Min":

Enable = 0: The function holds the value of AQ at the current value.

Enable = 1: The function outputs a value at AQ, depending on the settings of Mode and S1.
Mode = 0: The function sets AQ to the minimum value

Mode = 1: The function sets AQ to the maximum value

Mode = 2 and S1 = 0: The function sets AQ to the minimum value

Mode = 2 and S1 = 1: The function sets AQ to the maximum value

Mode = 3 or a block value is referenced: The function outputs actual analog input value.

Timing diagram
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En *)

51

AQ

Mode

5.15.15 PWM

Describe: The Pulse Width Modulator (PWM) instruction modulates the analog input value Ax to a pulsed digital
output signal. The pulse width is proportional to the analog value Ax.

Fy¥M_0
YR

xEn
bx

FeriodicTime

ouT_Q

Data .
Name IN/OUT Describe
Type
XEn IN BOOL | A positive edge (0 to 1 transition) at input En enables the PWM function block.
Ax IN INT

PeriodicTime IN TIME | Periodic time over which the digital output is modulated

Q is set or reset for the proportion of each time period according to the proportion of
OouUT_Q OUT BOOL ,
the standardized value Ax to the analog value range.

Set Param

Double click the command to set the parameters
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Parameter

Parameter;

Block name: |PWM_0

Analog settings
Parameter

Offset:

Range
Range Min: |0 -
Range Max:
Periodic time

CIN D O O I O CO =

| ] | | Cancel

Gain

Range of values: -10.00 to 10.00

Offset

Range of values: -10,000 to 10,000

PT: Periodic time over which the digital output is modulated

PT: Periodic time over which the digital output is modulated

Description of the function

The function reads the value of the signal at the analog input Ax.

This value is multiplied by the value of parameter A (gain). Parameter B (offset) is added to the product, as follows:
(Ax * Gain) + Offset = Actual value Ax

The function block calculates the proportion of the value Ax to the range. The block sets the digital output Q high for
the same proportion of the PT (periodic time) parameter, and sets Q low for the remainder of the time period.

Examples with Timing Diagrams

The following examples show how the PWM instruction modulates a digital output signal from the analog input
value:

Example 1
Analog input value: 500 (range 0 to 1000)
Periodic time T: 4 seconds

The digital output of the PWM function is 2 seconds high, 2 seconds low, 2 seconds high, 2 seconds low and
continues in that pattern as long as parameter "En" = high.
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En
MBX = 1000 = === == == =mm = smm mmm mmm mmm mmm e e e i
Ax =500
MiN ® () =====m=smesmssmssmssnsamssmsamsansanssms s snsams ams amaama
&+ 2 sen - 2 sac - Ll
S I S N
=2 noc -k 4= 2 poc = 4 I noc - - 2 B0 e

Example 2
Analog input value: 300 (range 0 to 1000)
Periodic time T: 10 seconds

The digital output of the PWM function is 3 seconds high, 7 seconds low, 3 seconds high, 7 seconds low and
continues in that pattern as long as parameter "En" = high.

|

Max = 1000 = === === === === e cmm e e e e e e e ————————

Ax =300

MiN = 0 = mm = mm oo e

- T sat ¥ + T 5o 3

4=3sac =¥ =1 sac =k

Calculation rule
Q =1, for (Ax — Min) / (Max — Min) of time period PT
Q =0, for PT = [(Ax — Min) / (Max — Min)] of time period PT.

Note: Ax in this calculation refers to the actual value Ax as calculated using the Gain and Offset. Min and Max refer
to the minimum and maximum values specified for the range.

5.15.16 Latching_Relay

Describe: A signal at input S sets output Q. A signal at input R resets output Q.

Latching Relay 0
Latching Relay

3 QuT_g
E
Data .
Name IN/OUT Describe
Type
S IN BOOL | Set output Q with a signal at input S (Set).
Reset output Q with a signal at input R (Reset). Output Q is reset if S and R are both
R N BOOL put Q g put R ( ) put Q

set (reset has priority over set).
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OUT Q ouT

Timing diagram

Description of the function

BOOL |Q is set with a signal at input S and remains set until it is reset with signal at input R.

The latching relay represents a simple binary memory logic. The output value depends on the input states and the

previous status at the output.

Logic table of the latching relay:

S

0

5.15.17 Pulse_Relay

R Q Remark
0 X Status unchanged
1 0 Reset

0 1 Set

1 0 Reset

Describe: The output is set and reset with a short one-shot at the input.

Pulse Eelay 0

Pul=e_ Relay

Trs OuUT g
3
F
Data
Name IN/OUT
Type
Trg IN BOOL
S IN BOOL
R IN BOOL
OUT_Q OUT ' BOOL

Set Param

Describe

You switch output Q on or off with a signal at input Trg (Trigger) input.
A one-shot at input S (Set) sets the output to logical 1.

A one-shot at input R (Reset) resets the output to logical 0.

Q is switched on with a signal at Trg and is reset again at the next Trg pulse, if both S
and R =0.

Double-click the command to set the parameters
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Parameter

Parameter:

Block name: |Pulse_0

Input
® Input R takes priority over input 5

) Input S takes priority over input R

0K | | Cancel

Timing diagram

Ty —JLLL_JLL

S L

2
Description of the function

The status of output Q changes with each 0 to 1 transition at input Trg and if both S and R = 0, that is, the output is
switched on or off.

Input Trg does not influence the SFB when S=1o0orR = 1.

A one-shot at input S sets the pulse relay, that is, the output is set to logical 1.

A one-shot at input R resets the pulse relay to its initial state, that is, the output is set to logical 0.

Either the input R takes priority over input S (the signal at input S has no effect as long as R = 1), or the input S takes
priority over input R (the signal at input R has no effect as long as S = 1), depending on your configuration.

5.15.18 Shift_Register

Describe: The shift register function reads an input value and shifts the bits. The outputvalue corresponds with the
configured shift register bit The shift direction can be changed at a special input.

Shift 0
Shift Register
In {210
Txg bl
b
b3
[:E:
ba
b
b
Data .
Name IN/OUT Describe
Type
In IN BOOL | The function when started reads this input value.
Trg IN BOOL The FBD is started with a positive edge (0 to 1 transition) at input Trg (Trigger).A 1 to

0 transitionis irrelevant.
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You define the shift direction of the shift register bits b0...b7 at the Dir input: Dir=0:

Dir IN BOOL . i .
shift up: Dir=shift down.

R N BOOL The Function Block (FB) resets when input R (Reset is 1.When the FB is reset, all
the shift register bit set to 0.

b0 OUT BOOL |Bit0

bl OUT BOOL Bitl

b7 OUT BOOL |Bit7

Timing diagram

bo O~ 1-.. 0 1 1 0 _~1 |O)
b1 0~ 0 Tt 0 1 1T a1 JO
b2 'D\“[I' 0 T _D 1#_,»[] 0
b3 'Dx_.ﬂ' 0 0 1*-5“[]#.»1 0 \
b4 1“\«.[' 0 0 0 1’_,,;[] 0
bs 1.1 0 0 0 0 _a0f 0
b6 0~ 1 1 0 0 0 _»0 0
b7 0 "0 1 1 0 0 1-\|:(;__
Shift up Shift down < b7=Q (example)

Description of the function

This value is written to shift register bits b0 to b7, depending on the set shift direction:

Dir = 0 (Shift up): b0 accepts the value of input In, the previous value of b0 is shifted to b1, bl to b2 ... b6 to b7
Dir = 1 (Shift down): b7 accepts the value of input In; the previous value of b7 is shifted to b6, b6 to b7 ... b1 to bO.

A positive edge (0 to 1 transition) at input R (Reset) reset the shift register. All the shift register bit (b0 to b7) and the
output at Q are set to 0.

Q outputs the value of the configured shift register bits.

5.15.19 Asynchronous_PulseGenerator

Describe: The pulse shape at the output can be modified by a configurable pulse/pause ratio.

Szvnchronous_PulzeGenerator 0
Azynchronous Pul zeGenerator

*EN OUT_g
Iny Ta
TH
TL
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Data .
Name IN/OUT Describe
Type
XEN IN BOOL | You enable/disable the asynchronous pulse generator with the signal at input En.

The Iny input can be used to invert the output signal of the active asynchronous
Iny IN BOOL
pulse generator.

TH IN TIME | The pulse width.

TL IN TIME | The interpulse width.

OUT_Q OUT | BOOL |Q istoggled on and off cyclically with the pulse/pause times TH and TL.
Ta OouT | TIME

Set Param

Double-click the command to set the parameters

Parameter

Parameter:

Block name: |.ﬂ\synchronous_ﬂ |

Pulse width(TH)

b B [ Em [ Kbk
Interpulse width{TL)

b Bh [ Em [ bk

You can set the pulse/pause ratio at the TH (Time High) and TL (Time Low) parameters.

The INV input can be used to invert the output signal. The input block INV only inverts the output signal if the block is
enabled with EN.

Timing diagram

En _| L]

Iy

TH L L TR TR Ty

5.15.20 EdgeTriggered_WipingRelay

Describe: An input pulse generates a preset number of output pulses with a defined pulse/pause ratio (retriggerable),
after a configured delay time has expired.
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EdzeTrigzered WipingRelay 0

EdgeTriggered ¥WipingEelay

Trz 0oUT_Q
E Ta
TH
TL
Data .
Name IN/OUT Describe
Type
You trigger the times for the Edge-triggered wiping relay with a signal at input Tr
Trg IN BOOL - a9 ge-trigg ping y g p g
(Trigger).
R IN BOOL |The output and the current time Ta resets to 0 with a signal at input R.
TH IN TIME | The pulse width.
TL IN TIME | The interpulse width.
OouUT_Q OUT | BOOL Output Q sets when the time TL has expired and resets when TH has expired.
Ta OouUT TIME

Set Param

Double-click the command to set the parameters

Parameter

Parameter:

Block name: |EdgeTriggered_D

Pulse width{TH)

h

Interpulse width(TL)
h

Mumber of pulse cycles: |1

m

s

S

o [Ems

ms

Ok

| | Cancel

Description of the function

The change at input Trg to 1 triggers the time TL (time low). After the time TL has expired, SystemePLC sets the
output Q to 1 for the duration of the time TH (time high).

If SystemePLC retriggers the input Trg prior to the expiration of the preset time (TL + TH), the time Ta resets and the

pulse/pause period is restarted.

Timing diagram
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Trg J.-I__l_l_l_l_ Tha bald saction af tha iming

DJI,.!._i

: dagram also appears in the
1 I— symbol of the edge triggered

Ta is running ™ TH =

I
wiping relay,
wTHE =y

TL=0

5.15.21 MultipleFunctionSwitch

Describe: Switch with two different functions: Pulse switch with off delay and Switch (continuous light)

MultipleFunctionSwitch 0

HultipleFunctionSwitch

Txz

H

OuUT g
Ta

Name IN/OUT

Trg IN
R IN
T IN
TL IN

OUT Q ouT

Ta ouT

Set Param

Data
Type

BOOL

BOOL

TIME

TIME

BOOL

TIME

Describe

A signal at input Trg (Trigger) sets output Q (permanent light) or resets Q with an
off-delay. When active, output Q can be reset with a signal at input Trg.

A signal at input R resets the current time Ta and resets the output.

Determines the off-delay time. The output is reset (1 to O transition) when the time T
expires.

Determines the period during which the input must be set in order to enable the
permanent light function.

Output Q is set with a signal at input Trg, and it is reset again after a configured time
has expired and depending on the pulse width at input Trg, or it is reset with another
signal at input Trg.

Double click the command to set the parameters
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Parameter

Parameter:

Block name: |MultipleFunctionSwitch_0 |

Off-Delay Timer(T)

o Bh [0 Em [ Bk [ s
Permanent Light{TL)

b Bl [ B o Elk o Elms
Pre-Warning

[ ] Use default values for the pre-warning
Pre-warning time(TI}
h

Pre-warning period{TIL)
h

3
III III
3
n

T: determines the off-delay time. The output is reset (1 to O transition) when the time T expires.

TL: determines the period during which the input must be set in order to enable the permanent light function.
TI: determines the on delay for the prewarning time.

TIL: determines the length of the prewarning time period.

Retentivity on = the status is retentive in memory.

Description of the function

Output Q is set to 1 with a 0 to 1 signal transition at Trg.

If output Q = 0, and input Trg is set hi for at least the duration of TL, the permanent lighting function is enabled and
output Q is set accordingly.

The off-delay time T is triggered when the status at input Trg changes to 0 before the time TL has expired.
Output Q is reset when the Ta=T.

You can output an off-warning signal prior to the expiration of the off-delay time (T - Tl) that resets Q for the duration
of the off prewarning time TIL. A subsequent signal at input Trg always resets T and output Q.

Timing diagram
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5.15.22 Off_Delay

Describe: The output with off-delay resets after a defined time has expired

Off Delay 0
0ff Delay

Trs OuUT_g
E Ta

T
Data .
Name IN/OUT Describe
Type
Trg IN BOOL | Start the off-delay time with a negative edge (1 to 0 transition) at input Trg (Trigger).
Reset the off-delay time and set the output to 0 via the R (Reset) input.Reset has
R IN BOOL o
priority over Trg.
- N TIME The output is switched off on expiration of the delay time T (output signal transition 1
to 0).
OUT_Q OUT ' BOOL | Q switches on for the duration of the time T after a trigger at input Trg.
Ta OouT TIME

Description of the function
A0 to 1 transition on input Trg sets output Q to 1 momentarily.

When a 1 to 0 transition occurs at input Trg, the current time T is retriggered and the output remains set. When Ta
reaches the value specified by T (Ta=T), the output Q is reset to 0 (off delay).

A single trigger of input Trg retriggers the time Ta.
Time Ta and the outputs can be reset before the end of the Ta time with input R (Reset).

Timing diagram

Timing diagram

Trg J-l——rl—l_! |_| The bold section of the
R I [] timing diagram also
o T
|

| appears in the
1
1 1 1

off-delay symbol.
Taexpires  fwTa [ | fa-Tw

-

A

5.15.23 On_Delay

Describe: The output does not switch on until a configured delay time has expired.

Cn_Delay 0
On_Delay

Trz ouT o
T Ta

Data .
Name IN/OUT Describe
Type
Trg IN BOOL | The Trg (Trigger) input triggers the on-delay time.
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Represents the on-delay time after which the output is switched on (output signal

T IN TIME N

transition 0 to 1).
OUT_Q OUT | BOOL | Q switches on after a specified time T has expired, provided Trg is still set.
Ta OouT | TIME

Description of the function
The 0 to 1 transition at input Trg triggers the time Ta.

If the status at input Trg stays 1 at least for the duration of the configured time T, the output is set to 1 when this time
has expired (the on signal of the output follows the on signal of the input with delay).

The time is reset if the status at input Trg changes to 0 again before the time T has expired.
The output is reset to 0 when input Trg is O.

Timing diagram

Trg ﬂ—l—ji
- The bold section of the

0 timing diagram is also
shown in the on-delay
icon.

“op

|
T,

T
Ta expires J—I H _H:

5.15.24 Onoff_Delay
Describe: The on-/off- delay function block can set an output after a configured on-delay time and then reset it again
upon expiration of a second configured time.

On0ff Delay 0
OnOff Delay

Trz OuUT_Q
TH Ta
TL
Data .
Name IN/OUT Describe
Type
- N BOOL You trigger the on-delay with a positive edge (0 to 1 transition) at input Trg
r
g (Trigger).You trigger the off-delay with a negative edge (1 to O transition).
TH IN TIME | TH is the on-delay time for the output (output signal transition 0 to 1).
TL IN TIME | TLis the off-delay time for the output (output signal transition 1 to 0).

Q switches on upon expiration of a configured time TH if Trg is still set. It switches off

OouUT_Q OUT BOOL ) o ) ) )
again upon expiration of the time TL and if Trg has not been set again.

Ta OouT | TIME

Description of the function
A0 to 1 transition of the input Trg triggers the time TH.

If the state of the input Trg is 1 for at least the duration of the configured time TH, the output is set to a logic 1 at the
end of this time (the output is delayed on with the input signal).

If the state of input Trg is reset to 0 before the end of this time, time TH is reset.
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The transition from 1 to O at the output triggers time TL.

If the state of input Trg remains O for at least the configured duration of time TL, the output is reset to 0 at the end of
this time (output off delayed to input signal).

If the state of input Trg returns to 1 before the end of time TL, time TL is reset.

Timing diagram

Trg I I I The bold section of the
1 . h K timing diagram also
Q m appears in the
" on/off-delay symbol.

D THY ML b TH
. o ! :a—l-r h h ! Bl r-—
Ta expires L o
boATLe .

TLa i !

Ta expires r_l

5.15.25 Random_Generator

Describe: The output of a random generator is toggled within a configurable time

Eandom_Generator 0
Eandom_ Generator

*xEN OuUT_Q
TH Ta
TL
Data .
Name IN/OUT Describe
Type
The positive edge (0 to 1 transition) at the enable input En (Enable) triggers the
XEN IN BOOL |on-delay for the random generator. The negative edge (1 to O transition) triggers the
off-delay for the random generator.
TH IN TIME | The on-delay is determined at random and lies between 0 s and TH.
TL IN TIME | The off-delay is determined at random and lies between 0 s and TL.

Q is set on expiration of the on-delay if En is still set. It is reset when the off-delay

OouUT_Q OuUT | BOOL | . _ _ .
time has expired and if En has not been set again.

Ta OuUT | TIME

Description of the function

With the 0 to 1 transition at input En, a random time (on-delay time) between 0 s and TH is set and triggered. If the
status at input En is 1 for at least the duration of the on-delay, the output is set to 1 when this on-delay time has
expired.

The time is reset if the status at input En is reset to 0 before the on-delay time has expired.
When input En is reset 0, a random time (off-delay time) between 0 s and TL is set and triggered.

If the status at input En is 0 at least for the duration of the off-delay time, the output Q is reset to 0 when the off-delay
time has expired.

Timing diagram
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En I I

Q

The bold section of the
timing diagram also
appears in the symbaol
of the random
generatar.

T is busy J_I |
-

'TH

A

5
=

5.15.26 Retentive_OnDelay
Describe: A one-shot at the input triggers a configurable time. Set the output upon expiration of this time.

Fetentive OnDelay 0
Eetentive OnDelay

Tre oUT g
E Ta
T
Data .
Name IN/OUT Describe
Type
Trg IN BOOL | Trigger the on-delay time via the Trg (Trigger) input.

R N BOOL Reset the on-delay time and reset the output to 0 via input R (Reset).Reset takes
priority over Trg.

T IN TIME | T is the on-delay time for the output (output signal transition 0 to 1).
OUT_Q OUT | BOOL |Q switches on upon expiration of the time T.
Ta OouT TIME

Description of the function

The 0 to 1 signal transition at input Trg triggers the current time Ta. When Ta reaches time T, output Q is set to 1.
The outputs and the time Ta are only reset to O if the signal on input R is 1.

If no holdover is set, the output Q and the expiry time are reset after a power failure.

Timing diagram

Trg _]] ”—ﬂ The bold section of the timing
= |'| ! diagram is also shown in the
T symbol of the retentive on-delay.
Q | ' [
! i I I
Ta expires _L-——T—-l [T

5.15.27 StairwayLightingSwitch

Describe: The edge of an input pulse triggers a configurable time. The output is reset when this time has expired. An
off warning can be output prior to the expiration of this time.
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StailrwayLightingSwitch 0
StairwayLightingSwitch

Trz ouT_g
T Ta
Data .
Name IN/OUT Describe
Type
You trigger the time (off-delay) for the stairway switch with a signal at input Tr
Trg N |BoOL 1 1rigg ( y) y g put Trg
(Trigger).
T IN BOOL |The output is reset (1 to 0 transition) when the off-delay time T has expired.
Q is reset after the time T has expired. A warning signal can be output before this
OUT_Q IN BOOL | | ,
time has expired.
Ta OouT | TIME

Description of the function

Output Q is set to 1 with a 0 to 1 signal transition at input Trg. The 1 to O transition at input Trg triggers the current
time and output Q remains set.

Output Q is reset to 0 when Ta reaches the time T. Before the off delay time (T - T!) has expired, you can output a
prewarning that resets Q for the duration of the off prewarning time T!IL.

Ta is retriggered (optional) at the next high/low transition at input Trg and if Ta is expiring.

Timing diagram

Tro __j1

5.15.28 Stopwatch

Describe: The stopwatch records the time elapsed since it was enabled

Stopwatch O
Stopwatch

xEN QIT_AQ
Lap
E

Data .
Name IN/OUT Describe

Type
En (Enable) is the monitoring input. Set the current elapsed time to 0 and begins
XEN IN BOOL |counting elapsed time when En transitions from 0 to 1. When En transitions from 1 to
0, the elapsed time is frozen.
A positive edge (0 to 1 transition) at input Lap pauses the stopwatch, and sets output

Lap IN BOOL . . . .
to lap time. A negative edge (1 to O transition) at input Lap resumes the stopwatch,
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R IN BOOL |Asignal at input R (Reset) clears the current elapsed time and lap time.
The output AQ outputs value of the current elapsed time when it is a negative edge
(1 to O transition) at the input Lap, and outputs value of the Lap time when it is a
OUT_AQ OuUT TIME

positive edge (0 to 1 transition) at the input Lap.
A positive edge (0 to 1 transition) resets the value at output AQ to O.

When En = 1, the current time increases.

When En = 0, the current time counting pauses.

When En =1 and Lap = 0, the output AQ outputs the value of the current elapsed time.

When En = 1 and Lap = 1, the current time continue increasing, but the output AQ outputs the value of the Lap time.
When En = 0 and Lap =1, the output AQ outputs the value of the Lap time.

When En = 0 and Lap = 0, the output AQ outputs the value of the latest current time.

When R = 1, both the current time and the Lap time are reset.

Timing diagram

En |

Lap i i
R—— _— EEE

e

LapT LT S

AQ !

5.15.29 Weekly Timer

Describe: The output is controlled by means of a configurable on/off date. The function supports any combination of
weekdays.

Weekly Timer O

Yeekly Timer
L o0

Name

OUT Q

IN/OUT Data Type

OuUT |BOOL

Describe

Q is set when the configured cam is actuated.
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Set Param

Double click the command to set the parameters

Parameter
Parameter:
Block name: |Weekly_u
Cams1
1 Menday [] Tuesday [] wednesday [] Thursday
] Friday [] saturday [] sunday
On Timer ho: m [_| Disable
Off Timer h: m [] Disable
Cams2
1 Monday [] Tuesday [] wednesday [] Thursday
] Friday [] saturday [] Bunday
On Timer h: m [_| Disable
Off Timer h: m [] Disable
Cams3
1 Menday [] Tuesday [] wednesday [] Thursday
] Friday [] saturday [] sunday
On Timer ho: m [_| Disable
Off Timer h: m [] Disable
Others
[] Pulse Qutput
Ok | | Cancel
Timing diagram (three practical examples)
] i i i i i i H
i i i i i i i i
I I I I 1 I I [
Cami' 521 i‘l i1 i1 5135135
1 1 1 1 1 I L 1
Monday Wednesday Friday Sunday
Tuesday Thursday Saturday
Cam 1: Daily: 06:30 hto B:00 h
Cam 2: Tuesday: 0310 hto 04:15 h
Cam 3 Saturday and Sunday: 1630 hto 2310 h

Description of the function

Each weekly timer is equipped with three cams. You can configure a time hysteresis for each individual cam. At the
cams you set the on- and off-hysteresis. The weekly timer sets the output at a certain time, provided it is not already
set.

The weekly timer resets the output at the off-time if you configured an off-time, or at the end of the cycle if you
specified a pulse output. A conflict is generated in the weekly timer when the on-time and the off-time at another cam
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are identical. In this case, cam 3 takes priority over cam 2, while cam 2 takes priority over cam 1.
The switching status of the weekly timer is determined by the status at the No1, No2 and No3 cams.
On-times

The on-time is any time between 00:00 h and 23:59 h. You can also configure the on-time to be a pulse signal. The
timer block will be activated at the specified time for one cycle and then the output is reset. The off-time is disabled in
this case as it is not applicable.

Special characteristics to note when configuring

The block properties window offers a tab for each one of the three cams. Here you can set the day of the week for
each cam. Each tab offers you in addition an option of defining the on- and off-times for each cam in hour and
minute units. Hence, the shortest switching cycle is one minute. Also on each tab you have the option of specifying a
pulse output for the cam.

You can disable the on- and off-times individually. You can achieve switching cycles extending across more than one
day, for example, by setting the on-time for cam 1 to Monday 7:00 h and the off-time of cam 2 to Wednesday 13:07 h,
while disabling the on time for cam 2.

5.15.30 Wiping_Relay

Describe: An input signal generates an output signal of a configurable length.

Wiping 0
VWiping Relay

Trg 0OUT_i
T Ta

T#OhROmMOs0Oms

Data .
Name IN/OUT Describe
Type
Trg IN BOOL | You trigger the time for the wiping relay with a signal at input Trg (Trigger).
T IN TIME | T represents the time after which the output resets (output signal transition 1 to 0).

A pulse at Trg sets Q. The output stays set until the time T has expired and if Trg =1
OUT_AQ OUT | BOOL for the duration of this time. A1 to O transition at Trg prior to the expiration of T also
resets the output to 0.

Ta OuUT | TIME

Set Param

Double click the command to set the parameters

e
FParameter
Parameter:
Block name: |Wiping_[l |
Off Time{TL)
b Eh o B [ Rl [0 Eims
| ] || Cancel
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Description of the function

The input signal Trg = 1 sets the output Q to 1. The signal also triggers the time Ta, while the output remains set.
When Ta reaches the value defined at T (Ta=T), the output Q resets to 0 state (pulse output).

If the signal at input Trg changes from 1 to 0 before this time has expired, the output immediately resets from 1 to 0.

Timing diagram

Trg I I The bold section of the timing diagram
1!

also appears in the symbol of the

0 ' ' | wiping relay.
1

Tais expiring-wf 7 bal  wl fu

T has not axpirad

5.15.31 Yearly_Timer

Describe: The output is controlled by means of a configurable on/off date. You can configure the timer to activate on
a yearly, monthly, or user-defined time basis. With any mode, you can also configure the timer to pulse the output
during the defined time period.

Tearly Timer 0

Tearly Timer
i o0

Name IN/OUT Data Type Describe
OUT_Q ouT BOOL Q is set on when the configured cam is switched on.
Set Param

Double-click the command to set the parameters

At the No (cam) parameter, you configure the timer mode, the on-/off-times for the timer, and whether the output is a
pulse output.
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Parameter

Parameter:

Black name: |Yearly_0

Recurrence pattern

® Yearly
) Monthly

Recurrence range(Year)

Begin: (2000 &
End: (2099 &

Date
Manth Day

[ Pulse Qutput

| OK || Cancel |

Timing diagram

Example 1: Yearly selected, On Time = 2000.06.01, Off Time = 2099.08.31, Every year on June 1 the timer output
switches on and remains on until August 31.

..2008 2009 2010 2011...
YYYY.MM.DD+ ¢ - a' - W - " - ~
On = 2000 06 01 Nn! Mn! ! Moo
Off = 2099 08 31 i Pt Pt L
Jun Aug Jun Aug Jun  Aug Jun Aug
L I | 01 3 (0 I | 01 A

Example 2: Yearly selected, Pulse Output selected, On Time = 2000.03.15, Off Time = 2099.**** Every year on
March 15, the timer switches on for one cycle.

..2008 2009 2010 2011..
YYYYMM.DD+ —F——A A
On = 2000 03 15 _J | [ ! I | ! a
Off = 2099 ** ** = 1 =1

ar Mar Mar Mar

15 15 15 15

Example 3: Yearly selected, On Time = 2008.06.01, Off Time = 2010.08.31. On June 1 of 2008, 2009, and 2010, the
timer output switches on and remains on until August 31.

2008 2009 2010 2011,
YYYY.MM.DD+ ¢ A " A oy A nvd * ~
On = 2008 06 01 n! ! Q
Off = 2010 08 31 I P Pl

Jun Aug Jun A Jun Aug

01 3 01 3 o1 31

Example 4: Yearly selected, Pulse Output selected, On Time = 2008.03.15, Off Time = 2010.**.**. On March 15 of
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2008, 2009, and 2010, the timer output switches on for one cycle.

2008 2009 2010 201
YYYY.MM.DD+ . - T . T A T -~ .
On=2008 03 15 _l ! ' | ' | Q
Off = 2010 ** = S ol )
Mlar Mar Mar
15 15 15

Example 5: Monthly not selected, Yearly not selected, On Time = 2008.06.01, Off Time = 2010.08.31. On June 1,
2008 the timer output switches on and remains on until August 31, 2010.

2008 2009 2010 2011..
YYYYMMDD+
On = 2008 06 01 I Q
Off = 2010 08 31

Jun Aug

o a1

Example 6: Monthly not selected, Yearly not selected, Pulse Output selected, On Time = 2008.03.15, Off Time =
*ekk kx &% 0On March 15, 2008 the timer switches on for one cycle. Because the timer does not have a monthly action
or yearly action, the timer output pulses only one time at the specified On Time.

2008 2009 2010 20M
YYYY.MM.DD+ f - \ - “u - n's - \
On=20080315 _ | | ! | Q
Uﬂ.’:*vrwq s W I B N i
Mar
15

Example 7: Yearly selected, On Time = 2008.12.15, Off Time =2010. 01.07. On December 15 of 2008 and 2009, the
timer output switches on and remains on until January 7 of the following year. When the timer output turns off on
January 7, 2010 it does NOT turn on again the following December 15.

2008 2009 2010 2011
YYYY.MM.DD+ f - ~ A “u - T - "\

=,

On =2008 12 15
Off = 2010 01 07

=3

i
De'c :Jan De;:‘Jan
15 07 15 OF

Example 8: Monthly selected, On Time = 2008.**.01, Off Time = 2010.**.05. Starting in 2008, on the first day of each
month the timer output switches on and switches off on the fifth day of the month. The timer continues in this pattern
through the last month of 2010.

Jan Feb Mar Apr
YYYY.MM.DD+ —* - A

On = 2008 ** 01 rl
Off = 2010 ** 05 :

-
-
-

j—‘-f
:—"‘:
o

L Q—

—

3 Je—
r—

[ [

5

Description of the function

The yearly timer sets and resets the output at specific on and off dates. Sets and resets are executed at 00:00. If
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your application requires a different time, use a weekly timer together with a yearly timer in your circuit program.

The On Time specifies the month and day when the timer is set. The Off Time identifies the month and day on which
the output is reset again. For the on and off times, note the order of the fields: The first field defines the year, the
second the month and the third the day.

When you select the Monthly check box, the timer output switches on each month at the specified day of the start
time and remains on until the specified day of the Off Time. The On Year specifies the initial year in which the timer is
activated. The Off Year defines the last year in which the timer turns off. The maximum year is 2099.

If you select the Yearly check box, the timer output switches on each year at the specified month and day of the start
time and remains on until the specified month and day of the Off Time. The On Year specifies the initial year in which
the timer is activated. The Off Year defines the last year in which the timer turns off. The maximum year is 2099.

If you select the Pulse Output check box, the timer output switches on at the specified On Time for one cycle and
then the timer output is reset. You can choose to pulse a timer on a monthly or yearly basis, or just a single time.

If you select none of the Monthly, Yearly, or Pulse check boxes, you can define a specific time period with the On
Time and Off Time. It can span any time period that you choose.

For a process action that is to be switched on and off at multiple but irregular times during the year, you can define
multiple yearly timers with the outputs connected by an OR function block.
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Fault
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2 %3 Wy |Success! ¥ | 127.0.0.1 bg | Success! " | =g | B8 @_
| configuration | Programming | Display | Commissioning |

File View Settings
& R W BB

Commissioning 5 X | Program working status

= MNormal config parameters

= RS485 On Board Address Mame Value Um Default Min Description

RS485-1 On Board 4010801 runStatus num 0 0
EtherNet Current Values

Etherhet |4x10802 errorCode num 0 0

Metwork Synchronized Clock
LCD Display 4x10803 lastErrorCode num 0 0

Systern Clock Values
| I Program working status |

:stop 1:run 0xFF:logic not loaded

0:no error

The last error code(0:no errar)

SWIHW version info Output g X
* o Values Free code size: Free code size: Free code size: Free code ~
TESTIH(506.118KEB) 3EEBCH(250.184KB) 16F98H(91.8984KB) size:FFCH(3.99609KB)
Total code size: Total code size: Total code size:94208H(92KB) Total code size:4092H(4KB)
520192H({512KB) 258048H(256KB)

Connection successed: 127.0.0.1:502

Modbus Tcp connected

Download file successfully!

Download file successfully!

Modbus Tep closing

Modbus TCP unconnected v

< >

run status: [[lll|error code: no error

Table 6-1 Fault Table

Code Alarm Descriptions LCD display
0 No alarm No Faults
5 Firmware version incompatible with hardware
6 Main controller analog input hardware fault ADC Fault
7 Main controller missing primary power supply No Power
8 Restart alarm triggered by watchdog timeout
18 Manual operation stop alarm Manual Stop
30 User program type error
31 User program entry initialization failure
32 User program memory usage exceeds limit
33 User program address invalid
34 Retain variable usage exceeds limit
35 Read/write variable type index out of range
36 Read/write variable type error
37 User program FLASH area error
38 Division-by-zero error in program ZeroDivision Err
110 Expansion module 1 communication fault Ext:1 disconnect
111 Expansion module 2 communication fault Ext:2 disconnect
112 Expansion module 3 communication fault Ext:3 disconnect
113 Expansion module 4 communication fault Ext:4 disconnect
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114 Expansion module 5 communication fault Ext:5 disconnect
115 Expansion module 6 communication fault Ext:6 disconnect
116 Expansion module 7 communication fault Ext:7 disconnect
118 Configured expansion module not connected to expansion bus ExtM not found
126 Expansion module 1 configuration mismatch with hardware Ext:1 config err
127 Expansion module 2 configuration mismatch with hardware Ext:2 config err
128 Expansion module 3 configuration mismatch with hardware Ext:3 config err
129 Expansion module 4 configuration mismatch with hardware Ext:4 config err
130 Expansion module 5 configuration mismatch with hardware Ext:5 config err
131 Expansion module 6 configuration mismatch with hardware Ext:6 config err
132 Expansion module 7 configuration mismatch with hardware Ext:7 config err
134 Expansion module 1 primary power supply abnormal Ext:1 no power
135 Expansion module 2 primary power supply abnormal Ext:2 no power
136 Expansion module 3 primary power supply abnormal Ext:3 no power
137 Expansion module 4 primary power supply abnormal Ext:4 no power
138 Expansion module 5 primary power supply abnormal Ext:5 no power
139 Expansion module 6 primary power supply abnormal Ext:6 no power
140 Expansion module 7 primary power supply abnormal Ext:7 no power
210 Expansion module 1 Al channel out of range Ext:1 Al OR

211 Expansion module 2 Al channel out of range Ext:2 Al OR

212 Expansion module 3 Al channel out of range Ext:3 Al OR

213 Expansion module 4 Al channel out of range Ext:4 Al OR

214 Expansion module 5 Al channel out of range Ext:5 Al OR

215 Expansion module 6 Al channel out of range Ext:6 Al OR

216 Expansion module 7 Al channel out of range Ext:7 Al OR

232 User test warning indicator Test Le
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Seventh section

Appendix

7.1 Checking the IP address of the PLC

7.2 Modifying the PLC IP and gateway

/.3 PLCrun/stop

7.4 PLC clock

7.5 Checking the PLC baud rate

7.6 Firmware upgrades

7.7 PLCinfo

/.8 LCD

7.9 Ordering information

7.9 Update firmware from USB flash

7.10 Update firmware from USB type-C cable
7.171 Update firmware from Ethernet cable
7.12 Expansion bus characteristics

7.13 Ordering information
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7.1  Checking the IP address of the PLC

After the PLC is powered on, the PLC display will show the IP address of the PLC, and the specific viewing steps are
as follows:

1. PLC power on the PLC will display some information about the PLC.

2. Press any button to enter the main menu, through the down button B to find “ Network...”. Then press OK to
enter “ Network...”. In “ Network...”, you can check the IP address and gateway of PLC.

7.2  Modifying the PLC IP and gateway

There are two ways to modify the PLC IP and gateway
Method 1: Modify the IP and gateway of PLC through the host computer.

Enter the Ethernet page, manually input the IP address and gateway of PLC, and then restart after power off after
downloading to PLC.
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P %7 W Yy |Success | ¥ | 192168.1.104 og [Success | " |

Configuration | Programming | Display | Commissioning |
File eveloper  View

Resources 8 % | B5Local | %. RS4851 | B Field | "8 EtherNet | 8 RS485-10nBoard | Y. Rs4852 [1[b
= Configuration Address Mame Value Um L~
= Bl sm172Ps11BOR 4210201 Ip_1_ETH_PI 192 num 10
= B2 loMapping
B2 Local 410202 Ip_2_ETH_PI 168 num 0
& E= Extend
: 4x10202 Ip_2 ETH_PI 1 0
B2 SMAT2EMIO2800 * Pl fum
- B& Field 4510204 lp_4_ETH_PI 25 num 100
- % RS485-1
= ¥ RS4852 4%10209 MNetMsk 1 _ETH_PI num 258
19 Generic Modous_1 4410210 MNetMsk 2 ETH_PI num 255
“ 08 Generic Modbus_2
- W Ethernet %1021 MNetMsk 2 ETH_PI num o55| |
= MNormal config parameters
5 RS485 On Board 4x10212 NetMsk_4_ETH_PI num 0
- Ef RS485-10n Bo
acanz 2 onafar | 410205 DefGtwy_1_ETH_PI 102 num 10
EtherNet | 4x10206 DefGtwy_2_ETH_PI 168 num 0
i B NETWOTK nchroniz...
‘@ LCD Display 4210207 DefGtwy_3_ETH_PI 1 num 0
4x10208 DefGtwy_4_ETH_PI 1 num 1
b
<| | >

Method 2: manually modify the IP address and gateway by PLC button.

Enter the main menu of the display and find “Network...” and press OK to enter “Network...”, you can modify the IP
address and gateway of PLC.

To modify the IP, select the IP line and press OK to confirm, then the first value of the IP will be selected, then select
the specific IP field by using the left and right buttons, and modify the IP by using the up and down buttons, and
finally confirm. The operation of modifying gateway is the same as modifying IP. Reboot the device after modifying
IP and gateway to take effect.

7.3  PLC run/stop

After the PLC is powered on, enter the PLC Operation menu on the display and set the PLC to AUTO RUN mode or
STOP mode.
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7.4 PLC clock

Select the SNTP protocol, input the real-time clock address or IP, input the port number, and after downloading to
the PLC, the PLC clock will be synchronised with the network clock.

= SystemePLC Studio

23 Wy [Faied ¥ | COM1 Ya |

Caonfiguration | Programming | Display | Commissioning |

File Developer View

Resources 8 x|[% RS485-2 [ B Field | &= Local [ = RS485-1 [ Netwark Synchronized Clack

=8 Configuration Address Name Value Um Default Min Max Description

- - SM172PS1M1BOR 4x10501  cal_Sel num O=Manual 0 calibration time way select

= B2 loMapping
. 4x10502  cal_lp_Address i string calibration time IP address(max string length 128)

4x10566 cal_port num 123 65535 calibration time port

T, RS485-1 4x10567  cal_period sec 5042800 4204067295 calibration time period
%, RS485-2
W Ethernet
Mormal config parameters
k10 RS485 On Board
[ R5485-1 On Board
RS485-2 On Board
= nertea
Network Synchronized Clock
T LCU Orepray

Output =

*®
D:ftest223/ple.xml -~
D:ftesti223buildiplc.st I
(45, "Element “{hitp-ifwww.plcopen.orgixmlitcE_0201olders™ This element is not expected. Expected is one of ( {hitp:/fww.plcopen.orgixmli
tc6_0201}addData, {hitpiwww plcopen.orghmlict_0201}documentation ).") v

7.5 Checking the PLC baud rate
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To check the baud rate of PLC from the display, operate as follows:

Press any button to enter the main menu, find RS485 by down key, then press OK to enter the RS485 menu, you
can view the baud rate of PLC in the RS485 menu. You can also directly modify the 485 parameters.

7.6  Firmware upgrades

Insert the USB flash drive into the type A port of PLC, the RUN light turns red and flashes on behalf of the loading
process, the screen displays the loading progress, and the device automatically reboots after loading is completed,
and the RUN light turns green.

7.7 PLC info

Display basic information of PLC:
1. CPU: Display the actual model of the CPU (as shown in the figure below, the PLC is currently being simulated)

2. FW: Firmware information

3. PLC time

Set Contrast and Backlight, the backlight can be set to "Always On" and "Auto Turn Off."
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7.9

Update firmware from USB flash

Memory capacity of USB flash: 32GB or smaller.

File system format USB flash: FAT32.

Firmware upgrade via Type A port. PLC models with a built-in Type A port are as follows: ZR2PP11P7, ZR2PP11BD,
SM172PS11BDR, SM172PS11BDM, SM172PS11BDT.

Step: Connect the USB flash to the PLC's Type A port, access "USB Flash" on the PLC display, select "PLC
Firmware", press "OK" to start the upgrade. The device will restart automatically restart completion.

7.10 Update firmware from USB type-C cable

The steps to upgrade the firmware from USB Type-C cable are as follows:

1. Double-click the device model in the Configuration interface and select the COM port to upgrade the firmware.
Once the device is connected, its model will appear in the bottom-left corner of the software. The device undergoing
firmware upgrade must correspond to the model of the engineering equipment.

LS T B IS | ¥ [[_coms |1 % | M = @ @

Configuration | Programming | Display | Commissioning |

g X ‘ =] SM172PS11BDM

BIOS UPGRADE

Download

Resources

= Configuration
= B swi7zps1eom |

- 5 System config

= B loMapping(Config)
- 5 Local

| Cat_ & x

----- BE Extend
= §& Field{Config)

- %, RS485-1
- %, RS485-2
- W Ethernet

posfiletfite [ | [ ]| Downloaa
Firmware Information

=- Mormal config parameters

----- | Etherhet

-0 Metwork Synchro._.

O LCD Display

2. Select the firmware file and click Download. A progress bar will appear in the software. For devices with screens,

the download progress will be displayed on the screen and the RUN indicator will flash red. For devices without

screens, the RUN indicator will flash red. After the firmware transfer completes and the device upgrades, it will

reboot. The software will also display a download success message, and the connection will be disconnected due to
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the device restart.
= SystemePLC Studio

P ot W& [Swcess || ¥ N s oo |0 7 @ 9

Configuration | Programming | Display | Commissioning |

File Developer View Seftings

Resources SM172PS11BDM

M172P511BDM BI OS U PG RAD E

B2 System config
B:Z—’. loMapping(Config) Download

- BE Local
2 Exend BIOS file(*file) esktop/SR3_v1.16Ain | [ .. | [ Downloaa |

Field{Config) "

%, RS485-1
%, RS485-2

W Ethernet Firmware version: |V1 16
= 1 Normal config parameters

-0 Etherhlet

-0 Network Synchroniz...

0O LCD Display

Firmware Information

Output =

USB(Modbus Rtu) connecting
Connection successed: COM9

®

~
O

w

USB(Modbus Rtu) connected
< [>

PLC Model: SM172PS11BDM run status: [l error code: no ermor

7.11 Update firmware from Ethernet cable

PLC models supporting firmware upgrades via Ethernet port: SM172PS11BDR, SM172PS11BDT, SM172PS11BDM,
ZR2PB11P7, ZR2PA11BD, ZR2PP11BD2A.

Connect the PLC's Ethernet port to SystemePLC Studio using a standard Ethernet cable. In SystemePLC Studio,
check the "Modbus_TCP " and ensure the IP address matches that of the device.
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2 %3 W Yy [uncompie ¥ | 192.188.1.123 93 |Undownioad| [¥] | "z @
Configuration | Programming I Display I C—
File Developer View Settings ]
Resources g x ’T [v] Modbus_TCP =
= fF Configuration

= Bl sm172PS11BDM IP Address: | 192.168.1.123 v]

B5 System config

- BB Local
B‘:_: Extend BIC
- B8 Field1
-~ ', RS485-1 _
Firn
- %, RS485-2 [ usB(Modbus_RTU)
- Wl Ethernet Firrl
Port: COM4

= £ MNormal config parameters

- [ E® EtherNet
- Metwark Synchrao... Baudrate: 38400

----- O LCD Display

Address: 1 e
Outpu Frame Setting: |E.8.1 ~
Ll
e 0K || Cancel
USB(]
USB(] -

Double-click the device under Configuration. After connecting the device, the device model will be displayed at the
bottom left corner of the software, and the device for firmware upgrade must match the project's device model.
Select the firmware file and click "Download". During the download process, the RUN indicator will flash, and the
download progress will be displayed on the PLC's built-in display screen.

= SystemePLC Studio

R T ISucc&ssf E_ g ISucc&ssf M & = @_

Configuration | Programming | Display | Commissioning |

File  Dewveloper View Settings
Resources g X ‘ &l SM172PS11BOM

= 5] configuration
= B swtrzpsiigou BIOS UPGRADE
E5 System config
= B8 loMapping(Config) Download

Bi—.' Local
2 Extend BIOS file(*file) [esktop/SR3_v1.16Abin | | .. | [ Download |

i g
BE Field1 1008

- %, RS485-1

- %, RS485-2
- W Ethernet Firmware version: |V1.16

Firmware Information

= Mormal config parameters
[ E8 EtherNet
O Metwork Synchroniz .
[ E® LCD Display

Qutput

JB0H(1012.84KB
ize:
1MB

p running after download is s

PLC Model: SM172PS11BDM run status: [l error code: no eror
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7.12 Expansion bus characteristics

Block Diagram of the Expansion Bus

Bus Data The intermediate bus and modules

———> | Expansion

Expansion Bus Characteristics

Expansion Expansion

Module 2 Module 7

The CPU supplies power to the expansion bus, which covers the bus control circuits of all expansion modules. The
modules are connected in series end-to-end via their bus connectors, ensuring the accuracy of the bus power-on
timing data when the CPU is powered on.

The Smart Relay expansion bus can support up to 7 expansion modules. The module address is determined by
three address buses, with address codes ranging from 000 to 110 (binary). The address of the first module is
assigned by the CPU as 0, and the addresses of subsequent modules are incremented by 1 in sequence, each
determined by the previous module. This address assignment process is handled by an independent bus
coprocessor, and once assigned, the addresses remain unchanged. Therefore, hot-swapping of expansion modules
via the bus is not supported; otherwise, it will cause abnormalities in the pre-assigned module addresses during
CPU power-on, leading to data access errors.

Module Startup Configuration Process

After the CPU is powered on or restarted, it first verifies the number of normally connected modules on the bus. It
then checks the module types and addresses configured in the user program, comparing them with the actually
connected modules to identify configuration errors or missing modules. The CPU will output corresponding error
alarm information. Upon completion of the configuration check, the CPU adjusts the 1/O signals of itself and all
expansion modules, such as the signal types and adjustment ranges of Al (Analog Input) and AO (Analog Output).

Process of Accessing Expansion Modules

Once the CPU is started and the expansion modules are configured, when the user program begins running, the
CPU reads and writes the I/O data of the expansion modules via the expansion bus in each logic cycle.

During the process of reading and writing to the expansion modules, the CPU simultaneously monitors the module
status. If a module malfunctions, the fault information (such as bus anomalies, module power supply failures,
module configuration errors, and 1/O over-range) is transmitted to the alarm-related data fields.

7.13 Ordering information

Table 7-1 Ordering Information

Specification Description Order No

Controller

Universal type
o . SM172PS11BDR
1M program space, 256KB data space, 24VDC power supply, with display screen, supporting up
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to 7 module extensions.

8Dl (24VDC) ,

8DO (Electromagnetic Relay 3A),

8Al(Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA, Resistance signal: 0-30kQ,
support NTC_10K (3950) or PT1000 PT100),

4A0(0-10 V, 4-20 mA),

2 RS485 communication ports,

1 USB interface (Type C),

1 USB-A interface,

1 RJ45 communication port.

Universal type

1M program space, 256KB data space, 24VDC power supply, with display screen, supporting up
to 7 module extensions.

8Dl (24VDC) ,

8DO (transistor drain output 0.5A),

8Al(Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA, Resistance signal: 0-30kQ,
support NTC_10K (3950) or PT1000 PT100),

4A0(0~10V, 4~20mA),

2 RS485 communication ports,

1 USB interface (Type C),

1 USB-Ainterface,

1 RJ45 communication port.

SM172PS11BDT

Universal type

1M program space, 256KB data space, 24VDC power supply, with display screen, supporting up
to 7 module extensions.

8DI (24VDC) ,

8DO (6 channel 3A electromagnetic relay outputs, 2 channel 0.5A/240VAC solid-state relay
outputs.),

8Al(Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA, Resistance signal: 0-30kQ, SM172PS11BDM
support NTC_10K (3950) or PT1000 PT100),

4A0(0-10 V, 4-20 mA),

2 RS485 communication ports,

1 USB interface (Type C),

1 USB-Ainterface,

1 RJ45 communication port.

Basic type

1MB program space, 256KB data space, 220VAC power supply, with display screen, supporting
up to 7 extension modules.

8Dl (220VAC),

8DO (Electromagnetic Relay 3A),

1 RS485 communication Interface,

1 USB interface (Type C),

1 RJ45 communication interface.

ZR2PB11P7

Basic type
1MB program space, 256KB data space, 24VDC power supply, with display screen, supportin

prog .IO p p pply, play pp g ZR2PA11BD
up to 7 extension modules.

8UI (Supports DI or Al) (Al supports Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA,
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Resistance signal: 0-30kQ, support NTC_10K (3950) or PT1000 PT100),

4DO0 (2-channel electromagnetic relay 3A, 2-channel transistor drain output 0.5A),

1 RS485 communication Interface,

1 USB-C Interface,

1 RJ45 communication interface.

Basic type

1MB program space, 256KB data space, 24VDC power supply, with display screen, supporting
up to 7 extension modules.

6 DI (24VDC),

4DO (Electromagnetic Relay 3A),

2Al(Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA, Resistance signal: 0-30kQ,
support NTC_10K (3950) or PT1000 PT100),

1 RS485 communication Interface,

1 USB interface (Type C),

1 RJ45 communication interface.

ZR2PP11BD2A

Basic type

1MB program space, 256KB data space, 220 VAC power supply; with display screen,

supporting up to 7 extension modules.

16 DI(220VACQC),

12 DO (Relay, 3 A); ZR2PP11P7
1xRS485,

1xRJ45,

1xUSB (Type C),

1XUSB (Type A).

Basic type

1MB program space, 256KB data space, 24 VDC power supply; with display screen, supporting

up to 7 extension modules.

16 DI(24VDC),

12 DO (Relay, 3A), ZR2PP11BD
1xRS485,

1xRJ45,

1xUSB (Type C),

1xUSB (Type A).

Economic type

256KB program space, 92KB data space, 220VAC power supply, no display screen,

not supporting extension modules.

8DI (220VAC), ZR1PBOOP7
4DO (Electromagnetic Relay 3A),

1 RS485 communication Interface,

1 USB interface (Type C).

Economic type

256KB program space, 92KB data space, 220VAC power supply, no display screen,

not supporting extension modules.

16DI (220VAC), ZR1PAOOP7
8DO (Electromagnetic Relay 3A),

1 RS485 communication Interface,

1 USB interface (Type C).
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Economic type

256KB program space, 92KB data space, 24VDC power supply, no display screen,
not supporting extension modules.

8Dl (24VDC),

4DO (Electromagnetic Relay 3A),

1 RS485 communication Interface,

1 USB interface (Type C).

Economic type

256KB program space, 92KB data space, 24VDC power supply, no display screen,
not supporting extension modules.

16Dl (24VDC),

8DO (Electromagnetic Relay 3A),

1 RS485 communication Interface,

1 USB interface (Type C).

Economic type

256KB program space, 92KB data space, 24VDC power supply, no display screen,
not supporting extension modules.

6Dl (24VDC),

4DO (Electromagnetic Relay 3A),

2Al(Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA, Resistance signal: 0-30kQ,
support NTC_10K (3950) or PT1000 PT100),

1 RS485 communication Interface,

1 USB interface (Type C).

Economic type

256KB program space, 92KB data space, 24VDC power supply, no display screen,
not supporting extension modules.

12Dl (24VDC),

8DO (Electromagnetic Relay 3A),

4 Al (Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA, Resistance signal: 0-30kQ,
support NTC_10K (3950) or PT1000 PT100),

1 RS485 communication Interface,

1 USB interface (Type C).

Extension module

Mixed 10 module, 24 VDC power supply;

8Dl (24VDC)

8DO (Electromagnetic Relay 3A),

8 Al (Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA, Resistance signal: 0-30kQ,
support NTC_10K (3950) or PT1000 PT100)

4A0 (0~10 V, 4~20 mA).

Mixed 10 module, 24 VDC power supply;

4 DI(24VDC),

2 DO (Electromagnetic Relay 3A),

2 Al (Voltage signal: 0-10VDC, Current signal: 4-20mA/0-20mA, Resistance signal: 0-30kQ,
support NTC_10K (3950) or PT1000 PT100)

Digital 10 module; 24 VDC power supply; 28 10: 16 DI(24VDC), 12 DO (Electromagnetic Relay

3A)
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Digital 10 module; 24 VDC power supply; 16 10: 8 DI(24VDC), 8 DO (Electromagnetic Relay 3A)

Digital 10 module; 24 VDC power supply; 8 10: 4 DI(24VDC), 4 DO (Electromagnetic Relay 3A)
Digital IO module; 24 VDC power supply; 8 I10: 4 DI(24VDC) , 4 DO (transistor source output

0.5A)

Digital 10 module; 220 VAC power supply; 8 10: 4 DI(24VDC), 4 DO (Electromagnetic Relay 3A)

Analog IO module; 24 VDC power supply; 8 10: 4 Al (Voltage signal: 0-10VDC, Current signal:
4-20mA/0-20mA, Resistance signal: 0-30kQ, support NTC_10K (3950) or PT1000 PT100), 4 AO

(0-10 V, 4-20 mA)

Extension cable for 10 modules (length 21000 mm)
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