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1. Product Overview

1.1 Introduction to OpenPLC

OpenPLC is an open-source programmable logic controller. It is easy-to-use software and the first fully functionally standardized
open-source PLC, compliant with standards in both software and hardware. The OpenPLC project follows the IEC 61131-3 standard,
which defines the basic software architecture and programming languages of PLCs. OpenPLC is mainly used in fields such as
industrial and home automation, IoT, and SCADA research.

OpenPLC Editor supports the five languages defined in the IEC 61131-3 standard: Ladder Diagram (LD), Function Block Diagram
(FBD), Instruction List (IL), Structured Text (ST), and Sequential Function Chart (SFC). These programming languages provide users
with multiple choices to adapt to different programming needs and preferences. The versatility and ease of use of OpenPLC Editor

make it an ideal tool for PLC programming.

1.2 System Requirements

Processor Intel Core i3 or above Display Scaling Settings | 100% (Recommended)
Memory Not less than 4G Display Resolution 1920*%1080 ((Recommended)))
Hard Disk 300GB or above Operating System Windows 7 and above (Recommended)

1.3 Installation Steps

Download path for programming software: https://www.meanwell.cc/productSoftware.aspx

Click the installation package to start installation.

This PC > Desktop v 0 TE Desktop FiEE=
Name Date Type Size Tags
pirtd DPLC_Editor_setup.exe 23/05/2025 15:44 Application 334,992 KB

The following window will pop up. Select the language used during installation:

Select Setup Language *

DML Select the language to use during the installation.
P4

English !

Select Create a shortcut and click Next:

1SO-9001 CERTIFIED
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€ Setup - DPLC_Editor version 1.0 = X

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing DPLC_Editor, then click Next.

Additional shortcuts:

I Create a desktop shortcut I

Next Cancel

Click to install:

#£ Setup - DPLC_Editor version 1.0 — X
Ready to Install

Setup is now ready to begin installing DPLC_Editor on your computer.

Click Install to continue with the installation, or click Back if you want to review or change any settings.

Additional tasks:
Additional shortcuts:
Create a desktop shortcut

Back Install Cancel
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fi Setup - DPLC_Editor version 1.0 - X
Installing
Please wait while Setup installs DPLC_Editor on your computer.
Extracting files...

C:\Users\Administrator\AppData\Local\Programs\DPLC_Editor\editor\arduing\bin\arduine-cli-mac

Cancel

After the download is complete, click "Close", and the "DPLC_Editor" icon will appear on the desktop.

DPLC
BN, ity
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2. Programming Environment

2.1 System Configuration

2.1.1 Ethernet Connection
(1) Connect the DPLC to the router with a network cable, observe whether the RJ45 yellow light is constantly on and whether
the green light is flashing. Connect the computer's network to the same router, and the Ethernet connection configuration is complete.

The red box in the figure below is the DPLC network port connection point.

i~ e - -—— 2

2"' PLC-OFLC-27MT 1B I
!

(2) Enter the router to view the IP address of the DPLC.

pPIC [/]

N 0 Kbps

IP Address:192.168.3.54 IP Address
Online for 0 days 0 hours 1 minute

J 0Kbps

MAC Address:2C:CF:67:27:97:44

(3) Enter IP:80 in the browser.

@ 192.168.3.54:80

(4) Press Enter to enter the login interface. The default username and password are both openplc. Click LOGIN to enter the

burning interface.

Welcome to OpenPLC

Use your credentials to login

openpic

LOGIN

1SO-9001 CERTIFIED
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test OpenPLC User

Dashboard

Status: Stopped

ﬁ Dashboard

<[> Programs
Program: test

Monitoring Description:
Hardware File: 856477 st
Users Runtime: N/A
Settings

= Logout Runtime LOgS

Status: Stopped

Start PLC

2.1.2 USB Connection
(1) Connect the DPLC Type-C port and the computer.

(2) Find the Raspberry Pi CM4 WLAN settings.

1SO-9001 CERTIFIED
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Authentication settings

Metered connection
Set a data limit to help control data usage on this network

IP assignment

Automatic (DHCP) Automatic (DHCP)

DNS server assignment  Automatic/iibps)

Link speed Receive/Transmit 1073/1073 (Mbps)
Local IPv4 address fe80:b04:2419:9afe:af56

IPv6 DNS servers fe80:0.0:fffi:1 (Default)
fec0:0:0:fffi:2 (Default)
fec0:0.0:ffi:3 (Default)

Manufacturer Acer Incorporated
Description USB Ethernet/RNDIS Gadget
Driver version 10.0.1

Physical address (MAC) FA-OF-86-7B-B3-10

(3) Enter WLAN settings to set the computer IP address and save.

Internet Protocol Version 4 (TCP/IPv4) Properties ®

General ‘

If the network supports this feature, you can obtain
automatically assigned IP settings. Otherwise, you need
to get appropriate IP settings from your network system
administrator.

() Obtain an P address automatically (0)
@ Use the following IP address (S): Use the following IP address (S):

|P address (I): 192 .168 . 7 . 2
Subnet mask (U): 255,255.255. 0
Default gateway (D): 192.168. 7 . 1

) Obtain DNS server address automatically (B)

@ Use the following DNS server addresses (E):

Preferred DNS server (P):

Alternate DNS server (A):

i

[ Validate settings upan exit (L) Advanced (V)...

| oK H Cancel ‘

(4) Enter 192.168.7.2:80 in the browser and enter.

@& 192.168.7.2:80
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unning: HSC100K

e Dashboard
Status: Running
Programs
Program: HSC100K
Monitoring Description:
f Hardware File: 79544 st
Users Runtime: 955
Settings
Logout Runtime Logs

Status: Running

Stop PLC

15.9

(5) Ifnot connected to Ethernet, use USB connection to update time, follow the steps below:

1. Open remote control software and enter IP address 192.168.7.2.

ﬁ PUTTY Configuration ? X
Category:
Session Basic options for your PuTTY session
~Logging Specify the destination you wantto connectto
Terminal P v
--Keyboard HostName (or IP address) Port
..Bell 192.168.7.2| 2
Features
Window Connection tyf)e. )
--Appearance ©ssH  ()Sedal () Other  Telnet ~
Behaviour
- Translation Load, save or delete a stored session
- Selection Saved Sessions
Colours
[=-Connection e
--Data | Default Settings Load
Proxy
- SSH Save
- Serial
Telnet Delete
--Rlogin
- SUPDUP
Close window on exit
() Always () Never © Only on clean exit
About Help | Open | Cancel
2. Enter name and password, both are DPLC, to enter the control panel.
@ DPLC@raspberrypi: ~ == (m] X

\EEMPT Mon

ISO-9001 CERTIFIED
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3. Enter the command sudo date -s "2025-04-07 12:00:00". 2025-04-07 is the date, and 12:00:00 is the time.

SMP PREEMPT Mon Apr

4. If offline for a long time and you want to connect to Ethernet to update time, first power on and boot up, then plug in the

network cable.
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2.2 Programming Interface

2.2.1 Compilation Interface

Double-click "DPLC_Editor" to open the programming software.

DPLC
o

Installation Manual

File Edit Display Help

MO S S wA XEE]| B

A40¢ Ko}

van  van

LG e T e

@)

ﬂ!ﬂprogramo X v
Project Library Debugger
= e Description: l | Class Fiter: | All v g = 4 Q search
g "": # Hane Class Type Location Initial Value Option Docunentation * || @ Standard function blocks
8 Res0 T T 0L e @ ﬁd:.f.onal function blocks
2 no Local B0OL %IX1.0 e
- Microver
3 ENI Local 800L %QX0.0 ko
4 Statust Local BOOL %MX3072 s
- ! - P1AM Modules
5 Functionl Local BOOL 9%MX3074 & MQTT
6  Model Locel Lat2l sk Sl v || & sequent Microsystems Modules
@ ~ ] & saguar
Mxllufe @ SL-RP4
10 & Type conversion
- Numerical
B - Arithmetic
@ Time
?‘ ConfigD.ResO.instance0 yps B @ Bit-shift
Al @ Bitwise
/17 (BOOL) o K - Selection
#]110 (BOOL) o | | & Comparison
(- Character string
#|EN1 (BOOL) G @) Native POUs
P User-defined POUs
#]status1 (80OL) @ oy
&]Function1 (BOOL) § 1
! Lad 17
| Mode1 (800L) Y — |
/781 (800L) 2
B FRET (UINT) o Search Console PLC Log
] DUTY1 (UINT) Z @
& SUM1 AUINTY X
Q- search [x]
Disconnected

The DPLC_Editor programming interface mainly contains:

(1)Menu Toolbar

(2Project Window

(3Debug Window

(@Programming Window

(5Message Window

®Toolbox

2.2.2 Burning Interface

(1) Dashboard: Runtime status display.
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H
<

Dashboard
Programs
Monitoring
Hardware
Users
Settings

Logout

Status: Stopped

Start PLC

Installation Manual

Dashboard

Status: Stopped
Program: test
Description:
File: 856477 st

Runtime: N/A

Runtime Logs

test OpenPLC User

(2) Programs: In this interface, you can upload projects and view historical projects.

ﬁ Dashboard

<> pPrograms

T8

N
=

Monitoring
Hardware
Users
Settings

Logout

Status: Stopped

Start PLC

Programs

test OpenPLC User

Here you can upload a new program to OpenPLC or revert back to a previous uploaded program shown on the table.

Program Name
test

shoubanji

File Date Uploaded LISt Of
936610.5t Jul 09, 2025 - 09:39PM Historical
244407 st Jul 09, 2025 - 08:19PM Programs

Upload Program

List all programs

I ‘ Choose File ‘No file chosen

Upload Program Upload Program
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(3) Hardware: Only Meanwell is selected, with no other alternatives.

test OpenPLC User

4\ Dashboard Hardware
OpenPLC controls inputs and outputs through a piece of code called hardware layer (also
<’> Programs known as driver). Therefore, to properly handle the inputs and outputs of your board, you
e must select the appropriate hardware layer for it. The Blank hardware layer is the default
Monitoring option on OpenPLC, which provides no support for native inputs and outputs.

OpenPLC Hardware Layer

Hardware

Meanwell v

Users

Settings

Logout

Status: Stopped

Start PLC

(4) Users: Add the login username and password. A default username and password are provided for first-time use, and you

may add new ones as needed.

test OpenPLC User
ﬁ Dashboard Users
<’> Programs Full Name Username Email
Monitoring OpenPLC User openplc openplc@openplc.com
Hardware
Users

Settings

Logout

Status: Stopped

Start PLC

1SO-9001 CERTIFIED
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test OpenPLC User

ﬁ Dashboard Add User
Programs Name
Monitoring ohn Appleseed
Lo i Add the username for logging into this
& Users e burning interface
™, Settings i
E:P Logout
iz Add a password for logging into this
Status: Running burning interface
Picture

Stop PLC

Choose File iNo file chosen

(5) Settings: Settings regarding burning.

test OpenPLC User

ﬁ Dashboard Settings

Change Hostname
&> Programs

Hostname allows you to access the OpenPLC Runtime dashboard from another computer on

E Monitoring the same network using DPLC.local:8080

Changes to hostname will only take effect after a reboot
Hardware

Hostname DPLC

Users

Settings | Enable Modbus Server

Modbus Server Port 502

Logout

Enable DNP3 Server

Status: Stopped DNP3 Server Port 20000

Start PLC
Enable EtherNet/IP Server

EtherNet/IP Server Port 44818

It is recommended to check "Start OpenPLC in RUN mode", so that the RUN state can be maintained when exiting the burning

interface.
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ﬁ Dashboard

&[> Programs
Monitoring
Hardware
Users
Settings

Logout

Status: Stopped

Start PLC

Installation Manual

test OpenPLC User

Enable DNP3 Server

DNP3 Server Port 20000

Enable EtherNet/IP Server

EtherNet/IP Server Port 44818

Enable Persistent Storage Thread

Persistent Storage polling rate 10

Start OpenPLC in RUN mode

Slave Devices

Polling Period (ms) | 100 ‘

Timeout (ms) ‘1000 ‘

Save Changes

(6) Logout: Exit the burning interface; you need to enter the username and password again to enter.

OpenPLC Webserver

Welcome to OpenPLC

Use your credentials to login

username

password

LOGIN

1SO-9001 CERTIFIED
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2.3 Usage Instructions

2.3.1 Creating a New Project

Double-click "DPLC_Editor" to open the programming software.

DPLC
oy

File -> New -> Select a blank folder. If it is not a blank folder, creation will fail!!!

File Edit Display Help

New @ CTRL+N

Open CTRL+O
Recent Projects >
Tutorials and Examples >
Save CTRL+S
Save as CTRL+SHIFT+S
Close Tab CTRL+W
Close Project CTRL+SHIFT+W
Page Setup CTRL+ALT+P
Preview CTRL+SHIFT+P
Print CTRL+P
Check for updates... CTRL+U
Quit CTRL+Q
&« v 4 [ > This PC > Desktop v 0
W
A & . ~
# Desktop " ; .
[ Downloads ¢ n ‘ g 3
202412 2 W= ] ) L .
. | DPLC Usage | || Git - Build  pandoc-Build  PLC - Build
. - I Method Method Method
| 2025-01
] 2025-02 @
| SynMatic
This PC
P 3D Objects
B Videos
& Pictures
[Z) Documents
A Downloads v
IDPLC Usage @

| Select Folder | |

After creating a new project, you can modify the project name and compilation language. After modification, click OK.
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<> OpenPLC Ed

itor - PLC
File Edit Display Help

cMBEE aA XD

Project Create a new POU X

2
“B ool ]

POU Type: |program v

Language:

File Edit Display Help

L mBEE e« X BB Q=
‘ﬂ[ﬂjprogramﬂx

A40¢ homl sn={te

Project i = Library Debugger
e [ Description: | | Ctass Fitter: Al v & s
"G orogramol '

Name Class Type Location ‘ Initial Value

Option | Documentation - Standard function blocks
B8 Res0 - Additional function blocks
Arduino
i) Microver
@ Communication
@ P1AM Modules
matT
(- Sequent Microsystems Modules
Jaguar
[ SL-RP4

- Type conversion
(i1 Numerical
- Arithmetic
@ Time

- Bit-shift

Search Console PLCLog

Q- Search <)

2.3.2 Compiling

The computer and DPLC are connected via the same router. Click "Generate program for OpenPLC Runtime" in the menu toolbar ->
generate the .st file and save it.
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File Edit Display Help
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{¢Pe* homlh sii=s)

| | Hrrprogram0 X &
| Project = Library Debugger
G pees Descnpnom[ ]class Filter: All v g == 4 Q search
L] progran| 4 Heae Class Type Location | Initial Valwe | Option | Rt | 2 ||[@ Stardard functon blocks
B Res0 e Tetal BOL o [ Additional function blocks
2 no Local B0OOL %IX1.0 @ :;_d"""’
3 EN1 Local BOOL %QX0.0 ": - e .
E
4 Statusl Local BOOL 26MX3072 s P::';"::I:a Ilon
C lodules
5  Functionl Local BOOL %MX3074 & MQTT
6  Model Local BOOL 9%MX3075 v ||| G Sequent Microsystems Modules
) A ||| @ Jaguar
Hxllofﬁ P‘un?’;tonl & SL-RP4
10 \s) & Type conversion
M?dil (- Numerical
|- 15) G- Arithmetic
?Ei @ Time
T | ConfigoResD.nstanced v|ew B 2l & Bit-shift
,. MOVE - Bitwise
# 17 (BOOL) o B EN ENO - Selection
] 110 (BoOL) P i & Comparison
o= B [ Character string
#] EN1 (BOOL) P MOVE - Native POUs.
- EN ENO
User-defined POU:
@] Status1 (800L) o IN ouUT DUTY1 R
#| Function1 (BOOL) & ga i
#| Mode1 (BOOL) o _| : ()
v
| 181 (BOOL) o’
I
#| FRET (UINT) o Search Console PLC Log
#] DUTY1 (UINT) 2
@[ SUM1 [UINTY Pl
Q- search D
Disconnected
<> Save to file: X
4 « PLC » DEMO » ETPWM » v O T ETPWM RIEE P
Organise v New folder S o
™ ~
i Name Date modified Type
[ This PC e
;’ 3D Objects build 22/01/2026 10:01 File folder
B Desktop project_files 22/01/2026 09:48 File folder
e || ETPWM.st 16/01/2026 08:59 STFile
| Documents =
4 Downloads
J"! Music
[&] Pictures
B videos
‘ia Local Disk (C:)
- FTHE (D)
- FO0E (E)
- HINE (F) v < >
File name:| ETPWM.st | -
Save as type: | OpenPLC Program(*.st) ~

2.3.3 Burning

Click the menu toolbar "Runtime server" -> Enter DPLC's IP -> Enter username and password. Default username and password are

both openplc -> Click LOGIN.
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Runtime Webserver X

Please enter your IP address of the target DPLC:
@ | :8080

oK Cancel

Welcome to OpenPLC

OpenPLC Webserver

Use your credentials to login

Welcome to OpenPLC

Use your credentials to login @

openplc

openplec R

The interface entered is as shown below:

Runtime Webserver

ﬁ Dashboard
Programs
Monitoring
Hardware

Users

Settings

Logout

Status: Running

Stop PLC

test OpenPLC User

Dashboard

Status: Running
Program: test
Description:
File: 191934 st

Runtime: 149

Runtime Logs

OpenPLC Runtime starting... .
Interactive Server: Listening on port 43628

Warning: Persistent Storage file not found

Issued start_modbus() command to start on port: 502

Server: Listening on port 502

Server: waiting for new client...

Issued stop_dnp3() command

Issued stop_enip() command

1SO-9001 CERTIFIED
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Click "Programs" -> Select file -> Select the .st file generated above -> Click "Upload Program" to complete file upload.

test

OpenPLC User

ﬁ Dashboard Programs
([) Here you can upload a new program to OpenPLC or revert back to a previous uploaded
Programs program shown on the table.
La Monitorin i
- g Program Name File Date Uploaded
Hardware test 936610.st Jul 09, 2025 - 09:39PM
shoubanji 244407 st Jul 09, 2025 - 08:19PM
Users
List all programs
Settings
S oonnit Upload Program
Choose File |No file chosen ! Upload Program
| - - Bl by )
Status: Stopped
Start PLC
<> Open X
> s 5 15T T > vlol [& H R
by DPLC_DVT > 1EHUMGL » 1 EIEsEie C Pl OpenPLC User
Organise ¥ New folder i B )
I This PC | o 3
3D Objects © build File foldel
I Desktop g projectiles File folder
[ Documents SE ke °) a previous uploaded program
¥ Downloads
D Music
= Pictures paded
B Videos D25 - 09:39PM
‘% Local Disk (C:)
- P (D:) D25 - 08:19PM
= FIOE E) List all programs

- FEE

File name: MT1.st

Status: Stopped

Start PLC

@ST File (".st) v

Choose File ‘No file chosen

Upload Program @

Rename the project, you can also add a description -> Click "Upload program" and wait for loading to complete -> Click "Go to

Dashboard".
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Runtime Webserver X

OpenPLC User

Name
ﬁ Dashboard o
rDescription
<> Programs
nsert the | )
[] o
Monitorin o
- g description
Hardware
Users
Settings
Logout
File
238244 st

Status: Running

PLC Date Uploaded

Mar 07, 2025 - 10:30AM

Runtime Webserver x

Compiling: test OpenPLC User

Compiling program

ﬁ Dashboard

Generating C files...

POUS.cC
<> Programs
POUS.h
] : = LOCATED VARIABLES.h

Monitoring -
VARIABLES.cCsV
Configl.c

Hardware s
Config0.h
Resl.c

Users ; )
Moving Files...

. Compiling for Raspberry Pi

Settings : - L - u
Generating object files...
Generating glueVars...

Logout ®
varName: _ IXO0 7 varType: BOOL
varName: _ QX0_4 varType: BOOL
varName: _ QX0 5 varType: BOOL
varName: _ QX0_6 varType: BOOL
varName: _ QX0_7 varType: BOOL
varName: _ QX1 O varType: BOOL
varName: _ QX1 1 varType: BOOL
varName: _ QX1 2 varType: BOOL ad

Go to Dashboard
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Runtime Webserver x
test OpenPLC User
ﬁ Dashboard Dashboard
Status: Stopped
<[> Programs
Program: test
[ ] e
am Monitoring Description:
Hardware File: 955577.st
Users Runtime: N/A
Settings
Logout Runtime Logs
Status: Stopped
Start PLC
Runtime Webserver X
test OpenPLC User

Runtime: 2

ﬁ Dashboard

Programs -
0 Runtime Logs

Monitoring

OpenPLC Runtime starting...

: Hardware Interactive Server: Listening on port 43628
Warning: Persistent Storage file not found

Users Issued Start‘,_modbus(] command to start on port: 502
Server: Listening on port 502

Settings Server: waiting for new client...

Issued stop_dnp3() command

Logout Issued stop_enip() command

Issued stop_pstorage() command

Status: Running

Stop PLC

Copy logs

2.3.4 Debugging
Click "Live debug remote PLC" in the menu toolbar -> Enter DPLC's IP in the popped-up window, then click "Connect".

File Edit Display Help

BBEE s kBB CIALO[F
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Debugger Remote Configuration x
Protocol: () Serial - RTU (® Ethernet - TCP
Slave ID: O Port: Jaud: | 115200
P [192.1683.15 | Port: |s02
‘ Connect ‘
After Connect, the message window displays as follows:
Search Console PLC Log
i ][ Q search 9| d
+1ld +1h +1lm +1s 22/01/2€ 02:14 ~1s -1lm -lh -1d A
23.€81000000 = Python extensions started
23.€79000000 = PLC started
v
Click "Debug Instance" in the debug window to start debugging.
File Edit Display Help
b 3 v LY 7 i " ]
JuBEE e A0 QIEC SO RO} 1= e
|| #eF programd x vl
Project = Library Debugger
= Uneained D [ | Class Fitter: | Al v p == ¢ O Search
| =T # Nane Class Type Location ‘ Initial Value ‘ Option Documentation ‘ 1§~ Standard function blocks 2
! Res0 1 (#- Additional function blocks
1l Local BOOL WX04 & nro
2 Local BOOL %QX04 & Microver
- Communication
- P1AM Modules
- MaTT
- Sequent Microsystems Modules
- Jaguar
& SL-RP4
El Typl conversion
14 04 I - Numerical
|—| | { ) & Arithmetic
| -Time
@ Bit-shift v
Z?-' Config0.ResDiinstanced | ew
#] 14 Bo0L) o
| 4 Boow) o |[§
Search Console PLC Log
All v || Q Search 9 ‘/
+1d +1h +1m +1s 22/01/2€ 03:48 -1s -lm -1n “id A
32.704000000 g Python extensicns started
32.703000000 = PLC starced
| Q- Search Q
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File Edit Display Help

BB adXEl

LB e 4O KO

B program0  EE..s0instanced X

v
Project Library Debugger
= Description: Class Filter: | Al v |
=@ Unnamed Range: 1s v B E‘\
g % 4 Nane Class Type Location Initial Value Option Documentation < >
Res0
1T 4 Local BOOL 9%IX0.4 Tick: 9875 & 3m175500ms
2 o Local BOOL %QX04
febug: Config0d.Res0.instanced A
I4 Q4
| ! { ) I
I L I
‘fs' Config0.ResO.instanced v|ew
|14 (BoOL) o
#| Q4 (BOOL) v
v
< >
Search Console PLCLog
All v || Q search o 4
+1d +1h +im +1s 22/01/26€ 03:48 -1s -im -1n -1a A
32.704000000 @4 Python extensions started
Qr Search [x] 32.703000000 B PLC started v

Click "Debug" for each variable, and the status of each variable can be monitored in the debugger on the right.

File Edit Display Help

BB e Xl aillE

SIO LD

BEr|program0  BEF..sD.instanced X

v
Project Library Debugger
— Description: Class Filter: | All b =
5-[e Unnamed Range: |1 v el B
g Eal programi| # Nane Class Type Location Initial Value Option Docunentation - =
Res0
Ll tocal 5001 X004 Tick: 11371 desD.instanced.* t 3md7sd20ms
2 ™ Local BOOL %QX04
- False
Q4 False
Debug: Config0.Res0.instance0 ~
14 Q4
|} 123 |
I L) |
r*? ConfigO.Res0.instance0 | 6w’
|14 BOOL) 2
| a4 (BOOL) v
v
< >
Search Console PLC Log
PLC installed successfully ~
PLCobject : PLC started
PLCobject : Python extensions started
Starting PLC
Debug: target couldn't trace all requested variables.
Q- Search o

2.3.5 Firmware Update Ethernet

Click "Firmware Update Ethernet" in the menu toolbar -> In the popped-up window, enter DPLC's IP, upload the firmware file to be
updated -> Click OK.
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MBS A X TG

™

Firmware Update Ethernet Pt

Please enter your IP address of the target DPLC:

Select Folder: Browse

oK Cancel
The interface after uploading is shown below "File successfully uploaded and script executed!"

Firmware Update X

Wiring Pi/wiring PiD/wiringpid.c

main.cpp

glue_generator.cpp

Starting OpenPLC service...

OpenPLC service started successfully.

File successfully uploaded and script executed! | |

oK

Enter the port 80 webpage, click Hardware hardware layer selection, then click Save changes to compile, completing the firmware

update.
DPLC-32MT OpenPLC Use
#& Dashboard

<> Programs

] Maonitoring

= Hardware

Users
Settings

Logout

Status: Running

Stop PLC /,
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3. Programming Operations

3.1 Programming Methods
Common programming methods for OpenPLC Editor: Ladder Diagram (LD), Structured Text (ST), and Sequential Function Chart

(SFC).

® Intuitive and convenient, it is the method chosen by most PLC programmers and maintenance personnel.

® A PLC programming method similar to high-level programming languages. Using structured text programming makes it
easier to complete complex algorithm control.

® [t is a graphical functional description language suitable for expressing complex control processes.

The following are expressions of the same programming logic in three languages:

(1) SEC:
Step0
17
Stepl 5 Q4
(2) ST
gl IF I7 ::= TROE THEN
2
3 Q4 := TRUE; e
4
5 END IF;
(3) LD
I7 Q4
| 5l {s) |
I | LS I

Note: The programming data format is decimal.
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3.2 Editing Ladder Diagrams

3.2.1 Address mapping
(1) Input mapping

# Name Class Type Location Initial WValue
1 sensor() Local BOOL %IX0.0

2 sensorl Local BOOL 2610,

3 WO Local UINT ZelWO

Name: Input device name (the name must be in full English).

Class: Default selection is Local, no need to change.

Type: Data type, the data type for high and low level input is BOOL, and the data type for analog input is UINT.

Location: Mapping address, the address %IX0.0 for high and low level input corresponds to 10.0, %IXO0.1 corresponds to 10.1, and so
on; the address %IWO for analog input corresponds to IW0, %IW1 corresponds to IW1, and so on.

Initial Value: Initial value, you can set it yourself if necessary.

(2) Output mapping

# Name Class Type Location Initial Value

4 LEDO Local BOOL %0QX0.0
5 LEDM Local BOOL 260X0.1

Name: Output device with a name (the name should be in English).

Class: The default choice is Local, no need to change.

Type: Data type, the output data type is BOOL.

Location: Mapping address, %QX0.0 corresponds to Q0.0, %QXO0.1 corresponds to Q0.1, and so on.
Initial Value: Initial value, it can be set by yourself if necessary.

(3) Relay mapping

# Name Class Tvpe Location Initial Value
b MBD Local BYTE 2%MBO
7 MX0 Local BOOL MX0
MWO Local INT FaMWO
9 MDD Local DINT 2%eMDO

Name: Named Relay (The name should be in full English).

Class: Default selection is Local, no need to change.

Type: Data type, MB data type is Byte, MX data type is BOOL, MW data type is UINT/INT, MD data type is UDINT/DINT.
Location: Mapping address, %MBO corresponds to MBO, %MB1 corresponds to MB1, and so on; %MXO0 corresponds to
MXO0, %MX1 corresponds to MX1, and so on; %MWO0 corresponds to MWO0, %MW 1 corresponds to MW 1, and so on; %MDO0
corresponds to MDO, %MD corresponds to MD1, and so on.

Initial Value: Initial value, can be set by yourself if necessary.
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3.2.2 Introduction to Soft Components
(1) Input Contacts

Icon Function
— — Normally Open Contact
4/ Normally Closed Contact
1P| Rising Edge Contact
4 NI- Falling Edge Contact

Example of Inserting Contact:
Click "New Contact" on the menu toolbar.

File Edit Display Help

!

BEE asd X ilEG

E ™ program0 X

o e

A40O e
Then click anywhere in the blank space of the programming window.

I E s X Bl (qilE

Pl DS
Ek program0 x

ALOe KOt G ii=E{le

@

N e b G

VAR

ot {™F b3

Create a new contact i

Project

Description: | Ctass Fiter: | AN v

& e¥| Unnamed
L ¥zal brogramo | #
B8 ResD

Name Location Initial Value

Option
%IX0.4
%QX3.7

-1

Documentation

Library Debugger
Q Search

#- Standard function blocks

- Additional function blocks

- Arduino

&1 Microver

& Communication

- PTAM Modules

- MQTT

- Sequent Microsystems Modules
- Jaguar

‘? Config0.Res.instanced v

|14 (BOOL)

#|Q37(8OOL)

window

@ Left-click on the blank area of the programming

A J|| @ sL-RP4

- Type conversion

- Numerical I

- Avithmetic

- Time

- Bit-shift

&1 Bitwise

- Selection

- Comparison

- Character string

- Native POUs
User-defined POUs

Q- Search )

At this time, the input contact selection window pops up. Select the input contact and map it to the corresponding variable. After

selection, click OK.
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File Edit Display Help

B8 wA K E

A
Contact Values *

Project

=Y odifer®)

Normal

Negated I 4
Rising Edge
Ealli

Preview:

® =

The newly created contact appears in the programming window:

File Edit Display Help

LB wslkanElE

A40¢ Moo=t u1t

&= {7} 63

B program0d X

Project

Description: | Z | class Fiter: A

& ¢¥ Unnamed

OYEa] proaramol # Nane Class Type Location

2 Res0 1l Local BOOL %IX0.4

2 Q37 Local BOOL %QX3.7

fS Config0.Res0.instance0 | P

/14 (BOOL)

] Q37 (BoOL)

(2) Output Coils:

Initial Value

3 Library Debugger
=T Q_search

- Standard function blocks
& Additional function blocks

Option Documentation

@ Arduino

@ Microver

@ Communication

[ P1AM Modules

& MQTT

[ Sequent Microsystems Modules

- Jaguar

- SL-RP4

[ Type conversion

@ Numerical

[ Arithmetic

[ Time

[ Bit-shift

[ Bitwise

- Selection

[ Comparison

@ Character string

- Native POUs
User-defined POUs

Icon

Function

()

Assignment Coil

)

Negated Assignment Coil

{2

Set Coil

{2}

Reset Coil

{2

Rising Edge Coil

)

Falling Edge Coil

Example of Inserting Coil

Click "New Coil" on the menu toolbar.
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File Edit Display Help @

JmBEE e NEE QBRI A0 kO

Bk proaram0 X

pulite a new coil

Then click anywhere in the blank space of the programming window.

File Edit Display Help
L LBEe A A ANECAIO ¢ RO I E

B programd X v

Project Library Debugger

& ¢¥] Unnamed & |2 | clss f“"" A i .= & [/[Q seorch

& v # Nane Class Type Location Initial Value
B9/ Res0

Option Docunentation @ Standard function blocks
[ Additional function blocks
[ Arduino

1 4 Local BOOL %IX0.4

2 Q37 Local BOOL %QX3.7 Pooos
@ Microver

- Communication

@ P1IAM Modules

& MQTT

- Sequent Microsystems Modules

& Jaguar
e SL-RP4

[ Type conversion
14 i <
- Numerical
‘l F’ & Arithmetic

- Time
‘? ConfigO.ResD.instanced oliéw (&) Bit-shift

. [#- Bitwise
& @ Left-click on the blank area of i B
i = o

the programming window & Nate POUS

User-defined POUs

)14 BOOL)

At this time, the output coil selection window pops up. Select the output coil and map it to the corresponding variable. After

selection, click OK.

File Edit Display Help

s mBEE wd X E

| Project Edit Coil Values =

— 3
Bl podindd) Preview:

H
= ® Normal

() Negated

o |Q37/

(O Reset

(O Rising Edge
(JFalling Edge
Variable:

Q37 %

® Coce

The newly created coil appears in the programming window:
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I EC I IR ] =

WelEE A4 Ok mEnf:

VAR VAR

O {1= {7

E} I program0 x

Project =
iption: ilter: | All A 2 .
5 1] Unnomed Dacnpuon| ‘Classtter S == ‘f
ghﬂ # Name Class Type Location Initial Value | Option Documentation
= Res0
= 1 4 Local BOOL %IX0.4
2 Q3w Local BOOL %QX3.7
a 14 Q37
? Configl.ResO.instancel v| g _| }_ .( )_
#| 14 (BOOL) )
#| Q37 (BOOL) 22
Drag the rightmost side of the input contact to connect the two.
14 Q37 I4 Q37

ik

(3) Power Rails

Icon

Function

Left Power Rail

Right Power Rail

Example of Inserting Rail:

Click "New Power Rail" on the menu toolbar.

File Edit Display Help @
mBEE eA A QRNECIALO K O =

B program0 X

Then click anywhere in the blank space of the programming window.

Create a new power rail i
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File Edit Display Help

; © D 5 v LR T E v v
LmBEE skt alEBEeiALO¢Roml Hi=To
|| #Er programo x If
Project |Z | = - Library Debugger
Description: Class Filter: v =
& 4% Unnamed G A &b Q Search
£z progran| # Hane Class Type Location | Initial Value Option Docunentation | ® Standard function blocks
5| Res0 T (4 ocal BOOL %I04 3 :d:.fxonal function blocks
2 Q¥ Local 80OL %QX37 T
- Microver

}- Communication
i P1AM Modules
- MQTT

il Sequent Microsystems Modules

- Jaguar
SL-RP4
& Type conversion
037

o Numerical
14 ¥ Arithmetic
.I )_ - Time

v 6w 4 Bit-shift
] 14 (BOOL) P

@ Left-click on the blank area of the st
+| Q37 (BOOL)

| Config0Resbinstanced

- Selection

- Comparison
programming window

[ Character string

- Native POUs
User-defined POUs

At this time, the power rail selection window pops up. Select the left power rail and select the number of pins. After selection, click
OK.

File Edit Display Help

BB EE 6L EE

| : Power Rail Properties
! Project &f Rafl Frof *

B .
| Type: Preview:
&

g (@) Left PowerRail
' Right PowerRail

® [ | oo

The newly created power rail appears in the programming window

MBEE A RO QlEC AL RO = e
| Ebr program0 x ~
| Project =
Y = Description: ‘ ‘(Eass Filter: All > = “?
= ~ nnamt
g-;‘ﬂ # Fane Claze Topa prat ‘ Tditial)¥alus Option Documentation ‘
=" 1 M Local BOOL %IX0.4
2 Qi Local BOOL %37
d 14 Q37
? Config0.Res0.instanced v | w .{ F ~( )m
*]14BOOL) v
) 037 (800L) 255

Similarly, add the right power rail. Then connect the left power rail, input contact, output coil, and right power rail end-to-end.
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14 Q37
I | | {3 I
| e v/

(4) Comments

Click "New Comment" on the menu toolbar.
File Edit Display Help

BB E

LA FX Y- XA LY. = SR it

E | program0 % | Create a new comment i

Then click anywhere in the blank space of the programming window.
File Edit Display Help

LAl s X El qlB

A40e¢ O &=
Bl program0 x ||
Project
= Description: | Z | class Filter: Al v
¢ Unnamed

& [ # Nane Class Type
B Res0

= Library Debugger

S - L | [royes

Temiar || dmemel e | Option ‘ Documentation - Standard function blocks
1 14 Local BOOL %IX0.4 1 @ Additional function blocks
2 Q37 Local BOOL 9%QX3.7 =] Ar.duine

- Microver

[ Communication

@ P1AM Modules

@ MQTT

[ Sequent Microsystems Modules
- Jaguar

[ SL-RP4.
&) Type conversion
I4 Q37 - Arithmetic
I | | { I

{ @) Time
T | ConfigResbinstance0 vl ew (1 Bit-shift

@ Bitwise
«] 14 (BOOL)

o @ Left-click onfthe blank area of the i

- Comparison

[ Character string

programming window & Nathe POUS

User-defined POUs

At this time, the comment text window pops up. After editing the comment, click OK.
File Edit Display Help

JmBEE ad XER

prOjeC‘t Please enter comment text A
Boef F i
! .| Edit comment
g
m| |1/0

OK Cancel

The added comment appears in the programming window; drag the comment to a suitable position.
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ALOe ROl Bit={m

B program0 %

Project
Description: | Z | Class Fitter: Al v
= ¢¥ Unnamed E -
ﬂ““ # Nane Class Type Location Initial Value |
B Res0 1. Local BOOL %IX0.4
2 Q¥ Local BOOL %QX3.7
b,
1/0
14 037
I { ) I
I LI

? ConfigO.Res.instanced

#|14 (BOOL)

#] Q37 (BOOY)

3.2.3 Introduction to Function Blocks

Library Debugger

% Q Search

‘ - Standard function blocks
i ) Additional function blocks
- Arduino

[ Microver

- Communication

(- P1AM Medules

- MQTT

- Sequent Microsystems Modules
~ - Jaguar

- SL-RP4

- Type conversion

- Numerical

(- Arithmetic

- Time:

- Bit-shift

[ Bitwise

(- Selection

& Comparison

(- Character string

(- Native POUs

User-defined POUs

The library contains a variety of standard and user-defined function blocks, which support use in different programming

languages.

Next, standard function blocks and commonly used function blocks will be explained in detail.

Library Debugger

Q

Search

3

-Standard function blocks
Additional function blocks

Arduino
Microver

- Communication

P1AM Modules
MQTT

Sequent Microsystems Modules
-Jaguar
.SL-RP4

Type conversion
Numerical

_.' Arithmetic

Time

- Bit-shift
-Bitwise
-Selection

Comparison

- Character string

Native POUs

i. User-defined POUs
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Name Icon Function
SR SR bistable is a set-dominant latch. This function is a standard set-dominant flip-flop.
When input S1 is TRUE and R is FALSE, Q1 output becomes TRUE. Similarly,
SR SR when input S1 is FALSE and R is TRUE, Q1 output becomes FALSE. After one of
-81 Q1 - the transitions, when both S1 and R signals return to FALSE, Q1 output maintains the
- previous state until a new condition appears. If both signals are TRUE, Q1 output is
forced to TRUE (Set dominant).
RS bistable is a reset-dominant latch. This function is a standard reset-dominant
RE flip-flop. When input S is TRUE and R1 input is FALSE, Q1 output is TRUE.
Similarly, when input S is FALSE and R1 input is TRUE, Q1 output is FALSE. After
RS L H"i | one of the transitions, when both S and R1 signals return to FALSE, Q1 output
7 maintains the previous state until a new condition appears. If both signals are TRUE,
1R1 QI output is forced to FALSE (Reset dominant).
SEMR Semaphores provide a mechanism that allows software elements to access a resource
mutually exclusively. This function block implements a semaphore function.

SEMA _SF.MI‘. —_— Normally, this function is used to synchronize events. The BUSY output is activated
i CBUSYTE by a TRUE condition on the CLAIM input and deactivated by a TRUE condition on
|RELEASE the RELEASE input.

R TRIC When a rising edge is detected, the output generates a single pulse. This function is a
rising edge detector. When a 0 to 1 (or FALSE to TRUE or OFF to ON) condition is
R_TRIG B-TRIG detected on the CLK input, the Q output becomes TRUE and remains in this state
JCLE  Qf throughout the scan cycle.
F TRIG When a falling edge is detected, the output generates a single pulse. This function is a
falling edge detector. When a 1 to 0 (or TRUE to FALSE or ON to OFF) condition is
F_TRIG F TRIG detected on the CLK input, the Q output becomes TRUE and remains in this state
“CLE Qf throughout the scan cycle.
The up-counter can be used to generate a signal when the count value reaches the
maximum value.
CTO CTU: (BOOL:CU, BOOL:R, INT:PV)=>(BOOL:Q, INT:CV)

CTU CTU_DINT: (BOOL:CU, BOOL:R, DINT:PV) => (BOOL:Q, DINT:CV)
CTU_DINT, CTU CTU_LINT: (BOOL:CU, BOOL:R, LINT:PV) => (BOOL:Q, LINT:CV)
CTU_LINT, ACU QF CTU_UDINT: (BOOL:CU, BOOL:R, UDINT:PV) => (BOOL:Q, UDINT:CV)

CTU_UDINT, R CV CTU_ULINT: (BOOL:CU, BOOL:R, ULINT:PV) => (BOOL:Q, ULINT:CV)

CTU _ULINT n [ This function represents an up-counter. A rising edge on the CU input increments the

— BV counter by 1. When the preset value of PV is reached, the Q output becomes TRUE.
Applying a TRUE signal on the R input resets the counter to zero (asynchronous
reset). CV outputs the current count value.
The down-counter can be used to generate a signal when the count value decreases
from a preset value to 0.
CTD CTD: (BOOL:CD, BOOL:LD, INT:PV)=>(BOOL:Q, INT:CV)

CTD CTD_DINT: (BOOL:CD, BOOL:LD, DINT:PV) => (BOOL:Q, DINT:CV)
CTD_DINT, CTD CTD_LINT: (BOOL:CD, BOOL:LD, LINT:PV) => (BOOL:Q, LINT:CV)
CTD_LINT, HCD Qr CTD_UDINT: (BOOL:CD, BOOL:LD, UDINT:PV) => (BOOL:Q, UDINT:CV)

CTD_UDINT, dipcvhk CTD_ULINT: (BOOL:CD, BOOL:LD, ULINT:PV) => (BOOL:Q, ULINT:CV)
CTD _ULINT This function represents a down-counter. A rising edge on the CD input decrements
-1 PV the counter by 1. When the count value is equal to or less than zero, the Q output

becomes TRUE. Applying a TRUE signal on the LD input loads the value of the PV
input into the counter. CV outputs the current count value.
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The up-down counter has 2 inputs, CU and CD, which can be used to count up on one
input and count down on the other simultaneously.
CTUD: ( BOOL:CU, BOOL:CD, BOOL:R, BOOL:LD, INT:PV ) => ( BOOL:QU,
BOOL:QD, INT:CV)
CTUD CTUD_ DINT: ( BOOL:CU, BOOL:CD, BOOL:R, BOOL:LD, DINT:PV ) =>
i (BOOL:QU, BOOL:QD, DINT:CV )
CTUD CTUD_LINT: ( BOOL:CU, BOOL:CD, BOOL:R, BOOL:LD, LINT:PV ) =
CTUD HCU QU ( BOOL:QU, BOOL:QD, LINT:CV )
CTUD_DINT, CTUD_UDINT: ( BOOL:CU, BOOL:CD, BOOL:R, BOOL:LD, UDINT:PV ) =>
CTUD LINT, =+ CD QD |- ( BOOL:QU, BOOL:QD, UDINT:CV )
CTUD_UDINT, dr vl CTUD_ULINT: ( BOOL:CU, BOOL:CD, BOOL:R, BOOL:LD, ULINT:PV ) =>
CTUD_ULINT (BOOL:QU, BOOL:QD, ULINT:CV )
- LD This function represents a counter capable of counting up and down. A rising edge on
4PV the CU (Count Up) input increments the counter by 1, while a rising edge on the CD
(Count Down) input decrements the counter by 1. Applying a TRUE signal on the R
input resets the counter to zero. A TRUE condition on the LD signal loads the value
applied to input PV (programmed value) into the counter. When the count value is
greater than or equal to PV, QU outputs TRUE. When the count value is less than or
equal to zero, QD outputs TRUE. CV outputs the current count value.
The pulse timer can be used to generate output pulses of a given duration.
T (BOOL:IN, TIME:PT)=>(BOOL:Q, TIME:ET)
This timer has the same behavior as a one-shot timer or monostable timer. When a
TP TP rising edge is detected at the input, the Q output is TRUE. This condition continues
—IN QF until the programmed time PT applied to the relevant pin ends. After PT ends, if input
IN is still valid, output Q remains in ON state, otherwise output Q returns to OFF
1PTET state. This timer is not re-triggerable. This means that once the timer starts, it cannot
be stopped until the entire session ends. ET outputs the current elapsed time.
TON The On-Delay Timer can be used to delay setting an output to TRUE after a fixed
i time when the input is TRUE.
TON (BOOL:IN, TIME:PT)=>(BOOL:Q, TIME:ET)

TON ___" Asserting the input signal IN of this function starts the timer. When the programmed
1IN QF time of the preset input PT elapses and input IN is still valid, the Q output becomes
4PT ET - TRUE. This condition continues until input IN is released. If the IN input is released

before the time elapses, the timer is cleared. ET outputs the current elapsed time.
The Off-Delay Timer can be used to delay setting an output to FALSE after a fixed
ul time has passed since the input went to FALSE
TOF (BOOL:IN, TIME:PT)=>(BOOL:Q, TIME:ET)
TOF The input signal IN of this function immediately activates the Q output. At this time,
TOF = releasing the input starts the time elapse. When the programmed time of the preset
1IN QF input PT elapses while input IN is still released, the Q output becomes FALSE. This
—PT FT | state remains until the input is released. If the IN input is released before the time

elapses, the timer is cleared and the Q output remains TRUE. ET outputs the current
elapsed time.

(2) Mathematical Function Blocks

Name Icon Function
Absolute Value
ABS ABS (ANY_NUM:IN) => (ANY_NUM:OUT)
- IN OUT | ST syntax example: ~ OUT := ABS(IN1);
Square Root (Base 2)
SQRT SQRT (ANY_REAL:IN) => (ANY_REAL:OUT)
- IN QUT |- ST syntax example: ~ OUT := SQRT(IN1);
Natural Logarithm
LN LN (ANY_REAL:IN) => (ANY_REAL:OUT)
- IN QUT |- ST syntax example: ~ OUT := LN(IN1);
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Logarithm Base 10
LOG LOGC (ANY_REAL:IN) => (ANY_REAL:OUT)
- IN OUT |- ST syntax example: ~ OUT := LOG(IN1);
Exponent
EXP EXP (ANY_REAL:IN) => (ANY_REAL:OUT)
4 IN OUT | ST syntax example: ~ OUT := EXP(IN1);
Sine
SIN SIN (ANY_REAL:IN) => (ANY_REAL:OUT)
- IN OUT |- ST syntax example: ~ OUT := SIN(IN1);
Cosine
COS COos (ANY_REAL:IN) => (ANY_REAL:OUT)
4 IN OUT |- ST syntax example: ~ OUT := COS(IN1);
Tangent
TAN TAN (ANY_REAL:IN) => (ANY_REAL:OUT)
41IM ouTr |- ST syntax example: ~ OUT := TAN(IN1);
Arc Sine
ASIN ASTN (ANY_REAL:IN) => (ANY_REAL:OUT)
- IN OUT |- ST syntax example: ~ OUT := ASIN(IN1);
Arc Cosine
ACOS ACOS (ANY_REAL:IN) => (ANY_REAL:OUT)
4INouT}l ST syntax example: ~ OUT := ACOS(IN1);
Arc Tangent
ATAN ATAN (ANY_REAL:IN) => (ANY_REAL:0OUT)
4 INOUT ST syntax example: ~ OUT := ATAN(IN1);
(3) Arithmetic Function Blocks
Name Icon Function
Addition
ADD (ANY NUM:INI, ANY NUM:IN2)=>(ANY NUM:OUT)
ADD -4 IN1 OUT |- OUT =1IN1 + IN2.
4 1H2 The input quantity can be expanded.
ST syntax example:  OUT :=INI1 + IN2;
Multiplication
MUL (ANY _NUM:IN1, ANY NUM:N2) =>(ANY_NUM:OUT)
MUL - IN1 OUT OUT =1IN1 * IN2.
d1n2 The input quantity can be expanded.
ST syntax example:  OUT :=1IN1 * IN2;
Subtraction
SUB (ANY_NUM:INI, ANY _NUM:IN2) => (ANY_NUM:OUT)
SUB - IN1 OUT - OUT =1IN1 - IN2.
- IN2 ST syntax example: ~ OUT :=IN1 - IN2;
Division
DIV (ANY_NUM:INI, ANY _NUM:IN2) => (ANY_NUM:OUT)
DIV 4 1IN1 oUT - OUT =1IN1/IN2.
11n2 EX.: 1234/10=3.
ST syntax example:  OUT :=1IN1/IN2;
Remainder/Modulo
MOD (ANY_INT:IN1, ANY_INT:IN2) => (ANY_INT:0UT)
MOD 4 IN1 OUT - OUT = IN1 modulo IN2.
JIN? EX.: 1234 modulo 10 = 4.

ST syntax example:  OUT :=IN1 MOD IN2;
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Exponentiation
FXPT (ANY_REAL:IN1, ANY NUM:IN2)=>(ANY_REAL:OUT)
EXPT 4IN1oUTF |OUT=INI™
4 1n2 EX.:23=38.
ST syntax example:  OUT :=IN1 ** IN2;
Assignment
MOVE (ANY:IN) => (ANY:OUT)
MOVE 41N ooT - OUT =1IN.

ST syntax example: ~ OUT :=1IN1;

(4) Shift Function Blocks

Name Icon Function
Shift Left
SHL (ANY_BIT:IN, ANY_INT:N) => (ANY_BIT:OUT)
SHL 41N ouT | "OUT" represents the IN variable that is offset N bits to the left. Fill the right side of the
OUT variable with zeros.
gt ST syntax example: ~ OUT := SHL(IN = IN1, N := IN2);
Shift Right
SHR (ANY_BIT:IN, ANY_INT:N) => (ANY_BIT:0UT)
SHR - IN OUT |- "OUT" represents the IN variable that is offset N bits to the right. Fill the left side of the
N OUT variable with zeros.
ST syntax example: ~ OUT := SHR(IN := IN1, N :=IN2);
Rotate Right
EOR (ANY _NBIT:IN, ANY _INT:N)=> (ANY_NBIT:OUT)
ROR —INOQUT|- "OUT" represents the IN variable that moves N bits to the right. The rightmost bit of each
dn movement is filled to the leftmost bit of the OUT variable.
ST syntax example: OUT := ROR(IN := IN1, N := IN2);
Rotate Left
ROL (ANY _NBIT:IN, ANY_INT:N)=>(ANY_NBIT:OUT)
ROL —IN QUT "OUT" represents the IN variable that moves N bits to the left. Each time the leftmost bit is
o = moved, it is filled to the rightmost bit of the OUT variable.
ST syntax example:

OUT := ROL(IN :=IN1, N := IN2);

(5) Bitwise Operation Function Blocks

Name Icon Function
Bitwise AND
AND (ANY_BIT:IN1, ANY_BIT:IN2) => (ANY_BIT:0OUT)
AND - IN1 OUT |- OUT =1IN1 AND IN2.
- INZ The input quantity can be expanded.
ST syntax example: ~ OUT :=IN1 AND IN2;
Bitwise OR
OR (ANY _BIT:IN1, ANY_BIT:IN2) => (ANY_BIT:0UT)
OR - IN1 OUT |- OUT =1INI1 OR IN2.
J41IN2 The input quantity can be expanded.
ST syntax example:  OUT :=IN1 OR IN2;
Bitwise Exclusive OR
XOR (ANY _BIT:IN1, ANY_BIT:IN2) => (ANY_BIT:0UT)
XOR 4 IN1 OUT OUT = IN1 EXCLUSIVE OR IN2.
4 IN2 The input quantity can be expanded.
ST syntax example: ~ OUT :=IN1 XOR IN2;
Bitwise NOT
NOT NOT (ANY_BIT:IN) => (ANY_BIT:0UT)
4 ITN OUT | OUT = NOT IN.

ST syntax example: ~ OUT :=IN1 NOT IN2;

(6) Selection Function Blocks

Name

Icon

Function
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Binary Selection (1 of 2)
SEL (BOOL:G, ANY:INO, ANY:IN1) => (ANY:OUT)
SEL 1%  9UT[ | If G is FALSE, then OUT will be consistent with the INO value. If G is TRUE, OUT will be
-| INOD consistent with the value of IN1.
- IN1
Maximum Value
MAX (ANY:IN1, ANY:IN2) => (ANY:OUT)
MAX - IN1 OUT |- This function block compares the magnitudes of the values when IN1 and IN2 are input and
- IN2 outputs their maximum values. The input quantity can be expanded.
Minimum Value
MIN (ANY:IN1, ANY:IN2) => (ANY:OUT)
MIN - IN1 OUT - | This function block compares the magnitudes of the values when IN1 and IN2 are input and
- IN2 outputs their minimum values. The input quantity can be expanded.
Limit
LIMIT (ANY:MN, ANY:IN, ANY:MX) => (ANY:OUT)
- MN OUT - OUT is the value between the minimum value MN and the maximum value MX. If IN is
LIMIT -4 IN less than the minimum value MN, OUT displays the value of MN. If IN is greater than the
Jpx maximum MX value, OUT displays the MX value.
Multiplexer (1 of many)
MUX (ANY_INT:K, ANY:INO, ANY:IN1) => (ANY:OUT)
MUX 1K OUT [ Depending on the K value, IN1, IN2... In Inn, the selected value is indicated, and OUT
- INO represents the selected input value. The input quantity can be expanded.
- IN1

(7) Comparison Function Blocks

Name Icon Function
Greater Than
G (ANY:IN1, ANY:IN2) => (BOOL:OUT)
GT — IN1 OUT [ If IN1 is greater than IN2, OUT is TRUE; otherwise, OUT is FALSE.
- tHZ The input quantity can be expanded.
ST syntax example:  OUT :=IN1 > IN2;
Greater Than or Equal To
GE (ANY:IN1, ANY:IN2) => (BOOL:OUT)
GE - IN1 OUT - If IN1 is greater than or equal to IN2, OUT is TRUE; otherwise, OUT is FALSE.
) The input quantity can be extended.
ST syntax example: ~ OUT :=IN1 >= IN2;
Equal To
EQ (ANY:IN1, ANY:IN2) => (BOOL:OUT)
EQ - IN1 OUT |- IfIN1 equals IN2, OUT is TRUE; otherwise, OUT is FALSE.
4 IN2 The input quantity can be extended.
ST syntax example:  OUT :=INI = IN2;
Less Than
LT (ANY:IN1, ANY:IN2) => (BOOL:OUT)
LT - IN1 OUT If IN1 is less than IN2, OUT is TRUE, otherwise OUT is False.
11N2 The input quantity can be expanded.
ST syntax example: ~ OUT :=IN1 <IN2;
less than or equal to
LE (ANY:IN1, ANY:IN2) => (BOOL:OUT)
LE 4 IN1 QUT |- If IN1 is less than or equal to IN2, OUT is TRUE, otherwise OUT is False.
d1n2 The input quantity can be expanded.
ST syntax example:  OUT := IN1 <=IN2;
Not Equal To
NE (ANY:IN1, ANY:IN2) => (BOOL:OUT)
NE - IN1 QUT - IfIN1 is not equal to IN2, OUT is True; otherwise, OUT is False.
—4INZ The input quantity can be expanded.
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| | ST syntax example:  OUT :=IN1 <>1IN2;

3.3 Variable Structure Definition

Project Scope
I |External Input Relay 10.0~115.7 (Octal encoding, 128 points) Total 256 (expansion
Q Exter}r;zelis]utput Q0.0~Q15.7 (Octal encoding, 128 points) ~|Machine+host points)
General Use MX0~MX1023, 1024 points
Relays
il total
MX A;Xlllle;ry )
ela _ 6144 points
Power-off MX4096~MX6143, 2048 points P
Retention
. MX1024~MX4095, 3072 points, Partially for
Special Use .
power outage maintenance
Project Scope

ADC 16 bit - IW0~IW1, IW2~29 (Decimal encoding), 4 points,

IW | External Input ADC totaling 30 points

1.6 MW0~MW1023,1024 points
General | bit
Use | 32 .
bit MD0~MD1023,1024 points
16

. MW4096~MW6143, 2048 points
Power-off| bit

MB/ .
Data  |Retention| 37 . total
1\16[\; Registers bit MD4096~MD6143, 2048 points 12288 points
b8it MB3072~MB4095, 1024 points,
Special | 16 | MW1024~MW4095, 3072points, Partially for
Use | bit power outage maintenance
32 | MD1024~MD4095, 3072points, Partially for
bit power outage maintenance
constantl K decimal K-32,768 ~ K32,767 (16 bit operation)
K-2,147,483,648 ~ K2,147,483,647 (32 bit operation)
3.4 Special Registers

3.4.1 Pulse Instructions

(1) Special Registers

Register Address Functional Description Numerical Definition
MX3072/MX3088/MX3104/MX3120 Read, Q0.0-Q0.3 Status Flag 1: Pulse output complete,
0: Incomplete
MX3074/MX3090/MX3106/MX3122 Write, Q0.0-Q0.3 Function Flag 1: PWM/PTO, 0: GPIO
MX3075/MX3091/MX3107/MX3123 Write, Q0.0-Q0.3 Mode Flag 1: PWM, 0: PTO
MX3076/MX3092/MX3108/MX3124 Write, Q0.0-Q0.3 Time Base Selection 1: 1ms/div, 0: lus/div
Flag
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MW3072/MW3088/MW3104/MW3120

Write, Q0.0-Q0.3 Output Pulse Frequency | 2~65535 (0.015Hz~500kHz)

Setting

MW3073/MW3089/MW3105/MW3121

Write, Q0.0-Q0.3 Output Pulse Width 1~32767

Setting)

MW3074/MW3090/MW3106/MW3122

Write, Q0.0-Q0.3 Output Pulse Count 1~65535

Setting

(2) Instruction Writing

Example: Q0.0 outputs 500kHz, Duty: 50% pulse.

I7 Functionl
| | {s) MX3074 SET, PWM/PTO function
Model
E (5} MX3075 SET, PWM mode
TB1
i {R} MX3076 RESET, time base is 1us
MOVE per grid
- EN ENO
3 IN OUT — Set MW3072 to 2, a frequency
T 7 of S00kHz means 2us
MOVE
. i Set MW3073 to 1, a duty cycle of
1 i DUTY1 o
- 1 50% means lus
MOVE
L EN ENO In PWM mode,MW3074 can be set
100 [15¢ ouT suM1 arbitrarily.
ENl\ The coil is Q0.0.After the above
I \ 7

Example: Q0.0 outputs 100kHz, Duty: 50%, 1 pulse.

17
| |

registers are set,enable Q0.0

MX3074 SET, PWM/PTO

MX3075 RESET, PTO mode

MX3076 RESET,

MOVE

time base is 1us per grid

EN ENO

IN OUT FRE1

MOVE
EN ENO

Set MW3072 to 10, a frequency
| of 100kHz means 10us

IN OUT DUTY1

MOVE
EN ENO

Set MW3073 to 5, a duty cycle of

4 50% means Sus

IN OUT —

Set MW3074 to 1, and the pulse
4 count to 1.

The cdil is Q0.0.After the above registers

Example: Q0.0 outputs high/low level.

1
are set,enable Q0.0
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Functionl

MX3074 RESET,

MX3075 SET by default

The coil is Q0.0.

3.4.2 High-Speed Counter Instructions

(1) Special Registers

Register Address

Functional Description

Numerical Definition

MX2048/MX2064/MX2080/MX2096

write, 10.0-10.3 Enable Detection Flag

1: Enable, 0: Disable

MX2049/MX2065/MX2081/MX2097

write, 10.0-10.3 Counting Method Flag

1: Rising edge count, 0: Falling
edge count

MX2050/MX2066/MX2082/MX2098

write, 10.0-10.3 Counting Mode Flag

1: Count Up, 0: Count Down

MX2051/MX2067/MX2083/MX2099

read, 10.0-10.3 Status Flag

1: Input in use, 0: Input unused

MX2052/MX2068/MX2084/MX2100

write, 10.0-10.3 Input Pulse Frequency
Detection Flag

1: Start, 0: Stop

MD2048/MD2064/MD2080/MD2096

read, 10.0-10.3 Input Pulse Frequency

/

MD2049/MD2065/MD2081/MD2097

GPIO function

write, 10.0-10.3 Input Pulse Preset Value, | 0~4294967295

above this value, no longer count

MD2050/MD2066/MD2082/MD2098

read, 10.0-10.3 Input Pulse Count /

(2) Instruction Writing

HSC High-Speed Counting Mode: Example: 10.0 in rising edge, count up mode.

Add a register address to the variable table and assign an initial value to use this function.

 #}1 program0 x|

Description: ‘ Class Filter: | All =
# Name Class Type Location Initial Value
10 CEN1 Local BOOL FMK2048 1 MX2048 SET, and enable
11 CEDGE Local BOOL %MX2049 1 MX2049 SET, and count on the rising
12 CMODE1 Local BOOL %MX2050 1 MX2050 SET, and count up
13 CSTATUST Local BOOL
14 CDCl Local BOOL %MX2052 1 MX2052 SET, start the high-counting mode
15 CFRE1 Local UDINT
16 CPRO1 Local UDINT %MD2049 MD2049 for preset values
17 CSUM1 Local UDINT

MX2051 (checks if in counting mode), MD2048 (reads pulse
frequency), MD2050 (reads pulse count), Through Debug

monitoring

® Normal High/Low Level Input Mode: Example: 10.0 in high/low level output mode.
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3.4.3 External communication instructions for the host machine

(1) Special Registers

MX2048 SET, and enable
MX2049 SET, and count on the rising edge
MX2050 SET, and count up
MX2051(checks in counting mode), Through Debug
MX2052 RESET, GPIO function

Description: ‘ I ‘ Class Filter. | All v
# Name Class Type Location Initial Value
9 CEN1 Local BOOL %MX2048 1
10 CEDGE1 Local BOOL MK 2049 1
11 CMODE1 Local BOOL 2%MX2050 1
12 CSTATUST Local BOOL 2%EMX2051
13 CDC1 Local BOOL %MX2052 0

Register Address Functional Description Numerical Definition
write, Master-slave selection 1: As the host, 0: As the slave
MX1035
write, The flag indicating the completion | 1: Read/Write Completed, O:
MW1042 of read/write operations when Modbus Read/Write Not Completed
acts as the host
write, Modbus slave address 1~247
MW1043
write, Modbus as the master device, the 03 (reading)/ 06 (writing a single
MW1044 function code one)/ 10 (writing multiple ones)
write, The starting address when Modbus | 0~65535
MW1045 acts as the host
write, The length of read/write addresses | /
MW1046 when Modbus acts as the host
MWf048 read, PLC COM (RS-485) communication | 0~65535
read instruction. When this instruction is
Mw2079 executed, after the trusted end receives it,
it will return a message. This message will
be stored in MW2048 to MW2079. Users
can use the content of these registers to
view the returned data.
MW2080 write, PLC COM (RS-485) 0~65535
MW%.I 43 co.m.munica‘Fion.write instruction. When
this instruction is executed, the content of
the instruction sent out is stored in
MW2080 to MW2143. Users can use the
content of these registers to check the sent
data.

(2) Instruction Writing

Add the register address to the variable table and assign an initial value to enable this function (note that the host communication baud

rate is 115.2K, and the slave's baud rate must be set to 115.2K).
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Description: | ] Class Filter: All v
# Name Class Type Location Initial Value
72 MODBUS_SELECT Local BOOL 96MX1035 1 Set MX1035 to 1, and it will be in host mode.
73 SERVER LOCGI UINT 9%MW1043 o1 Set the host address of MW1043 to 01
74 FUC Local UINT %MW1044 03  The function code for MW1044 is set to 03.
75 ADDR Local UINT %MW1045 18944 Set the starting address of MW1045
76 SUM Local UINT %MW1046 50 Set the read/write length of MW1046
77 FLAG Local UINT %MW1042 1049 Read/Wirite Completion Flag
78 READBUFFO Local UINT %MW2048 MW2048 Instruction Reading Data Buffer Register
79 READBUFF1 Local UINT %MW2049
80 READBUFF2 Local UINT 2%MW2050 oo
81 READBUFF3 Local UINT %MW2051
82 READBUFF4 Local UINT %MW2052 MW2048 Instruction Reading Data Buffer Register
83 WRITEDATA Local UINT %MW2080 10 MW2048 write instruction to data buffer register
84 WRITEDATAO Local UINT %MW2081 02
85 WRITEDATA1 Local UINT %MW2082 02
86 WRITEDATAZ2 Local UINT %MW2083 02
87 WRITEDATA3 Local UINT %MW2084 02
88 WRITEDATA4 Local UINT 9%MW2085 02
89 WRITEDATAS Local UINT %MW2086 02 MW2048 write instruction to data buffer register
3.5 Special Register Functions
Off | STOP | RUN
Special Register Functional Description ¢ ¢ ¥ | Attribute Ponei OUEAZE 1y ol
On| RUN |STOP maintenance
MB3072 Axis Forward Limit Bit - - - R/W NO -
MB3073 Axis Origin Limit Bit - - - R/'W NO -
MB3074 Axis Reverse Limit Bit - - - R/W NO -
MB3075 Axis Output Control Bit - - - R/W NO -
MB3076
1 Reserved for Q0.0 axis - - - R/W - -
MB3087
MB3088
1 Q0.1 axis limit position, such as Q0.0 | - - - R/W NO -
MB3103
MB3104
l Q0.2 axis limit position, such as Q0.0 | - - - R/W NO -
MB3119
MB3120
1 Q0.3 axis limit position, such as Q0.0 | - - - R/W NO -
MB3135
MB3136 .. ..
| Expand the sh;fto i:(r:nt position, as i ) i R/W NO )
MB3583 ’
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MB3584
l Reserved - - - - - -
MB4095
MX1024 Operation monitoring normally open off| on Off R NO Off
contact (contact A)
MX1025 Operation monitoring normally closed On Off On R NO On
contact (B contact)
MX1026 Start positive (RUN moment 'On") off| on Off R NO Off
pulse wave
MX1032 Incorrect communication service | ) i R NO Off
requirements
Master-slave machine selection (1: as
MX1035 ]
the host, 0: as the slave) Off ) ) R/W NO Off
1.0 count enable flag (ON: enable,
MX2048 OFF: disable) Off | Off - R/W NO Off
1.0 counting mode flag (ON: rising
MX2049 edge interrupt, OFF: falling edge off| Off - R/W NO Off
interrupt)
MX2050 11.0 Count Mode Flag (ON: Up, OFF: off| off i R/W NO Off
Down)
MX2051 1.0 Clear Statusé:li)asgé )(ON: Start, OFF: off| off i R/W NO Off
1.0 Input Pulse Frequency Detection
MX2052 Flag (ON: Start, OFF: Close) Off | Off - R/W NO Off
MX2053
! Reserved for I1.0
MX2063
MX2064
! 1.1 flag, as above 10.0 Off | Off - R/W NO Off
MX2079
MX2080
! 11.2 flag, as above 10.0 Off | Off - R/W NO Off
MX2095
MX2096
1 11.3 flag, as above 10.0 off| Off - R/W NO Off
MX2111
MX2112 . S
! Expar}510n machine high-speed off| off i R/W NO Off
MX23559 counting flag
MX2560
! Reserved for I
MX3071
Mxsory  |F0 S e ONSEL OFF ol o | - | riw NO off
Q0.0 Axis movement direction control
MX3073 position (ON: Positive axis counting, |Off| Off - R/W NO Off
OFF: Negative axis counting)
Q0.0 Function flag (ON: PWM/PTO i
MX3074 function, OFF: GPIO) Off | Off R/W NO Off
mxsors 300 ‘;‘%‘éflﬂﬁﬁé)ow PWMmode, | ol o | . | rw NO Off
Q0.0 Benchmark selection flag (ON: i
MX3076 Ims/ erid, OFF: lus/ grid) Off | Off R/W NO Off
Q0.0 Restores the origin enable bit
(ON: The axis begins to return to the
MX3077 origin. OFF: The shaft stops and off | Off i RAW NO Off
returns to the origin
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Selection of the method to restore the
origin (ON: Restore the origin to PTO
mode. OFF: Restore to origin in limit
sensor mode

The Q0.0 axis direction is reversed
(ON: QX.X when counting positively,
the corresponding direction output is
set to 0; conversely, when counting
MX3079 negatively, the output is set to 1. OFF: | Off | Off - R/W NO Off
'When QX.X counts positively, the
output in the corresponding direction is
set to 1 Conversely, the negative count
output is set to 0.

The limit direction of the Q0.0 axis is
reversed When the input of the ON:
QX.X limit sensor is 1, the
corresponding pin flag is 0 OFF: When
the input of the QX.X limit sensor is 1,
the corresponding pin flag is 1.

The Q0.0 axis returns to the origin
direction position (ON: Restore the
origin direction towards the positive
MX3081 counting direction of the axis. OFF: Off | Off - R/W NO Off
Return to the origin direction towards
the negative counting direction of the
axis

The Q0.0 axis returns to the front and
back positions of the origin (ON:
Restore the origin to positive count and

MX3078 Off | Off - R/W NO Off

MX3080 Off | Off - R/W NO Off

MX3082 leave the origin position. OFF: Restore Off Off ) R/W NO Off
to the origin to reverse count and leave
the origin position.
The time base for restoring the Q0.0
MX3083 axis to the origin (ON: 1ms, OFF: lus) Off | Off ) RAW NO Off
Q0.0 axis crawling speed time base
MX3084 (ON: 1ms, OFF: lus) Off | Off - R/'W NO Off
MX3085
l Reserved - - - - - _
MX3087
MX3088
! The Q0.1 flag, like Q0.0 Off | Off - R/'W NO Off
MX3103
MX3104
! The Q0.2 flag, like Q0.0 Off | Off - R/'W NO Off
MX3119
MX3120
! Q0.3 flag, like Q0.0 Off | Off - R/W NO Off
MX3135
MX3136 . .
The flag of expansion machine
MX§583 Q2.0-Q14.3, like Q0.0 Off|  Off ) R/W NO Off
MX3584
1 Reserve for Q Off | Off - R/W NO Off
MX4095%*

1SO-9001 CERTIFIED
Your Reliable Power Partuen



MW

MEAN WELL Installation Manual
P
Off |STOP| RUN uter
Special Register| Functional Description 3 3 4 |Attribute tg Default
On | RUN | STOP maunten
ance

The system program version of the DPLC
imodel (users can read the firmware version|
MW1025 of the PLC from this register.) For - - - R NO #
example, MW 1025=0, that is, firmware
version 0.0)

MW1028 Modbus host address, 1-247 - - - R Yes #
MW1029 Current scanning cycle (unit: 1ms) - - - R NO 0
MW1030 Minimum scanning period (unit: 1ms) - - - R/W NO 0
MW1031 Maximum scanning period (unit: 1ms) - - - R/W NO 0
MW1033 Perpetual calendar (RTC) seconds 00 to 59| - - - R/W Yes 0

The perpetual calendar (RTC) ranges from

MW1034 00 to 59 - - - R/W Yes 0
MW1035 Perpetual calendar (RTC) hours: 00-23 - - - R/W Yes 0
MW1036 Perpetual calendar (RTC) Days 01 to 31 - - - R/W Yes 0

The period from January 1st to December
MW1037 in the perpetual calendar (RTC) month ) i i RAW Yes 0

The perpetual calendar (RTC) is from
MW1038 Monday to 7th of the week ) i i R/W Yes 0

MW1039 Perpetual calendar (RTC) years 00 to 99 - - - R/W Yes 0
The flag indicating the completion of 0

MW1042 read/write operations when Modbus acts as| - - - R No

the host

Modbus slave address, 1 - 247 0

MW1043 - - R/W No
Modbus as the master device, the function - 0

MW1044 code - - R/W No
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The starting address when Modbus acts as - 0
MW1045 the host - - R/W No
The length of read/write addresses when - 0
MW1046 Modbus acts as the host - - R No
MW2048 PLC COM2 (RS-485) provides convenient| 0 - - R & 0
l read instructions. When this instruction is
MW2079 executed, the command characters sent out
are stored in MW2048 to MW2079. Users
can check whether the commands are
correct based on the contents of this cache.
MW2080 Modbus communication instruction data 0 - - R & 0
l processing, built-in RS-485
MW2143 communication convenience instruction of]
PLC. The instruction sent out during
execution, when the trusted end receives it,
it will return a message, and this message
will be stored in MW2080 to MW2143.
Users can use the content of this register to
check the returned data.
MD2048 10.0 input frequency 0 - - R/W NO 0
MD2049 10.0 Input the preset value of the pulse 0 - - R/W NO 0
MD2050 10.0 Input the value of the pulse meter 0 - - R/W NO 0
MD2051
! Reserve for 10.0
MD2063
MD2058 . .
| IO.Ilop(s)erlod, pulse width, pulse count, such 0 i i R/W NO 0
MD2060 [
MD2068 . .
| IO.IZOpgrlod, pulse width, pulse count, such 0 i i RIW NO 0
MD2070 [P
MD2078 . .
| IO.?Opgrlod, pulse width, pulse count, such 0 i i RIW NO 0
MD2080 [
MD2081 .
| The \Iflaliulel (I)lf thﬁiflngh—speed counter of the 0 i i RIW NO 0
MD2559 expansion machine
MD2560
l Reserve for |
MD3071
MD3072 Q0.0 puls§ Feglster, used 'Fo recqrd the 0 i i RIW NO 0
actual position of the motion axis
MD3073 The speed char%g.e time for the Q0.0 axis to 0 i i RIW NO 0
return to the origin
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MD3074

l Reserve for Q0.0 0 - - R/W NO 0
MD3087
MDfOSS Q0.1 pulse register, used for recording the 0 i i R/W NO 0
MD3103 actual position of the motion axis
MDf 104 Q0.2 pulse register, used for recording the 0 i i R/W NO 0
MD3119 actual position of the motion axis
MDf 120 Q0.3 pulse register, used for recording the 0 i i RIW NO 0
MD3115 actual position of the motion axis
MDf 116 The flag of expansion machine Off Off i RIW NO Off
MD3583 Q2.0-Q14.3, such as Q0.0
MD3584

! Reserve for Q
MD4095*
MW3072 Q0.0 Output cycle setting 0 - - RIW NO 0
MW3073 Q0.0 Output pulse width setting 0 - - R/W NO 0
MW3074 Q0.0 Setting of the number of output 0 i i RIW NO 0

pulses

MW3075 zrl;;ilpeed of the Q0.0 axis returning to the 0 i i RIW NO 0
MW3076 Q0.0 axis crawling speed 0 - - R/W NO 0
MW3077 Q0.0 axis return to origin speed duty cycle| 0 - - R/W NO 0
MW3078 Duty cycle of Q0.0 axis crawling speed 0 - - R/W NO 0
MW3079

! Reserve for Q0.0
MW3087
MWl3088 Q0.1 outputs the period, width and count, 0 i i R/W NO 0
MW3103 such as Q0.0
wa 104 Q0.2 outputs the period, width and count, 0 i i RIW NO 0
MW3119 such as Q0.0
wa 120 Q0.3 outputs the period, width and count, 0 i i RIW NO 0
MW3135 such as Q0.0
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MW3136 The output cycle, width and count of the
l expansion machine Q2.0-Q14.3, such as 0 - - R/W NO 0
MW3583 Q0.0
MW3584
l Reserve for Q 0 - - R/W NO 0
MW4095
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4. Communication Functions

4.1 Modbus Communication Function

DPLC uses Modbus RTU Master-Slave transmission mode. Baud rate is 115.2Kbps, 1 Start bit, 8 Data bits, No parity,l Stop bit.

Due to the Modbus protocol definition limiting the maximum transmission amount of packets, the maximum limit in RTU mode
is 128 bytes, so the interval between transmitted packets must not be less than 20mSec. When transmitting data, except for Error
Check (CRC16) data, all word data must follow the principle of sending the High byte first.

Master Mode:

When PLC acts as a master device, it can communicate with other slave devices using Modbus-RTU or Modbus-ASCII protocols
through Modbus instructions; exchanging data with other devices.

Slave Mode:

When PLC acts as a slave device, it can only respond to requests from other masters.

Concept of Master-Slave:

In an RS485 network, at any moment, there can be one master and multiple slaves (as shown in the figure below). The master
can perform read/write operations on any of the slaves. Slaves cannot exchange data directly with each other. The master needs to
write a communication program to read/write a specific slave. Slaves do not need to write communication programs; they only need to

respond to the master's read/write operations. (Wiring method: All 485+ connected together, all 485- connected together).

¢
¢
’
.
[y

¢ v

N
. v
’ .
’ .
I # | . I

The reason why there are dashed arrows in the figure is that theoretically, in two networks, as long as each PLC does not send

data, any PLC in the network can be used as the master station, and other PLCs can be used as slave stations; However, due to the
lack of a unified clock reference among multiple PLCs, it is easy for multiple PLCs to send data at the same time, which can lead to

communication conflicts and failures. Therefore, it is not recommended to use this method.

4.2 Introduction to Master-Slave Usage

4.2.1 Master-Slave Wiring
Connect the female port CN2 of the master device to the female port CN3 of the slave device using pin headers or flat cables.If

multiple slave devices need to be connected, follow the same connection method for the rest.
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il

= g
The left picture below shows the CN2 of the main unit plugged in with the pin header, and then the CN3 of the slave unit in the right
picture is plugged in.

B
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4.2.2 Program Writing
The figure below is an example of the Master I port controlling the Slave Q port::
b program0 X v
Project €
Descriptmn:| |(Ia;s Filter: |All ¥ Lo - °U°
# Name Class Type Location Initial Value Option Documentation
1 4 Local BOOL %IX0.4
2 Q7 Local BOOL %QX3.7

— 14 Q37
K”; Config0.Res0.instanced v | gw |—| } ( )—l

| 14 (BOOL)

e

| Q37 (BOOL)

b

Add new variables in the data variable table, then map them to the corresponding position of the DPLC.

4.2.3 Abnormal Alarm

Master:
Light Green Orange Red
. Solid on: System abnormal
Status Light Flashing: Storage action / /
Solid on: Extension unit
Run Licht Solid on: Normal work disconnected Solid on:
& Flashing: stop status Flashing: Burning Program execution abnormal
program
Modbus Light Solid on: Communicating / S.Oh(.l on:
Communication abnormal
. . L Solid on:
Ethernet Light Solid on: Communicating / (.) ! .on
Communication abnormal

Extension Unit:

Light Green Orange Red
Run Licht Addressing judgment Solid on: Judging Solid on:
& completed addressing Communication abnormal

4.3 Communication Flags and Registers
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4.3.1 Communication Flags

Communication Flags Functional Description Numerical Definition
MX1032 Read item, Monitor if communication 0: No incorrect communication;
function is correct 1: Incorrect communication
exists.
MW1028 Write item, Modbus Master Address 1~247
4.3.2DPLC Variables Corresponding to Modbus Addresses
Register position Thefl:)umber Name of PLC software Description Function Code
range of bytes component

0x0000~ Output (Q0~Q127 Operating
0x007F 16 Q _STATUS status 0x01, 0x05. O0XOF
0x0080~
0x03FF - Reserved - -
0x0400~
0xOTFF 128 MX0~MX1023 Relays are generally used 0x01. 0x05. OXOF
0x0800~
0xOBFF - Reserved - -
0x0C00~ .
O0xOFFF 128 MX1024-MX2047 Special relay 0x01, 0x05. O0XOF
0x1000~ .
0x102F 6 MX2048-MX2095 Special relay (10-13) 0x01, 0x05. O0XOF
0x1030~
0x13FF - Reserved - -
0x1400~ .
0x153F 40 MX3072-MX3391 Special relay (Q0-Q31) 0x01. 0x05, OXOF
0x1540~
0x17FF - Reserved - -
0x1800~ .
0x | FFF 256 MX4096-MX6143 Power-off holding relay 0x01, 0x05. 0XOF
0x2000~
0x23FF - Reserved - -
0x2400~
0x33FF - Reserved - -
0x3400~ .
0x347F 16 I STATUS Input (I0~1127 Operating status 0x02
0x3480~
0x37FF - Reserved - -
0x3800~ . . .
0x38FF 512 MB3072-MB3583 8-bit special data register 0x03., 0x06., 0X10
0x3900~
0x39FF - Reserved - -
0x3A00~ . .

2048 MWO0-MW1023 16-bit general data register 0x03, 0x06, 0X10
0x3DFF
0x3E00~
0xA1FF - Reserved - -
0x4200~ . . .
0xASFF 2048 MW1024-MW2047 16-bit special data register 0x03, 0x06., 0X10
0x4600~ . . .
O0x47FF 1024 MW2048-MW2559 16-bit special data register 0x03. 0x06. 0X10
0x4800~
0xA9FF - Reserved - -
0x4A00~ 16-bit general data register
0x4BFF 1024 MW3072-MW3583 (Q0-Q3) 0x03. 0x06. 0X10
0x4C00~
0x4DFF - Reserved - -
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0x4E00~ 4096 MWA4096-MW6143 16—b1t power-off data retention 0x03. 0x06. 0X10
0x55FF register
giggggj - Reserved - }
gigﬁ?g B 4096 MD0-MD1023 32-bit general data register 0x03, 0x06. 0X10
gzggg(; - Reserved - }
0x6A00~ . . .
0x71FF 4096 MD1024-MD2047 32-bit special data register 0x03. 0x06. 0X10
gz;gg(; 2052 MD2048-MD2560 32-bit special data register (10-I3) | 0x03, 0x06, 0X10
8582(; - Reserved - }
0x7800~

i . . 0X1
0x7DFF 2048 MD3072-MD3583 32-bit pulse register (Q0-Q3) 0x03, 0x06, 0X10
gz;l;ggN - Reserved - }
0x8200~ 3192 MD4096-MD6143 32—b1t power-off data retention 0x03. 0x06. 0X10
0x91FF register
8§Zzl(i:01: - Reserved - }
8§§%212~ - Reserved - )
gigg(l)]o; 60 IW0-IW29 ADC analog input value 0x04
gigg;;ff - Reserved - }
gi?gg;? - Reserved - )
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5.1.1Analog Input Usage

Installation Manual

5. Examples

Type Location Initial Value Option

%IW0 TWO is the 1st Analog Input Channel for MT
%IW1 IW1 is the 2nd Analog Input Channel for MT

Set up two registers to store

Assign the Analog quantity to the

storagel

1MX2048 SET, and enable

1MX2049 SET, and count on the rising edge
1MX2050 SET, and count up

1MX2052 SET, start the high-counting mode

MD2049 for preset values

el Name Class

1 ADCO Local UINT

2 apdh Local UINT

3 storageD Local UINT %MWO

4 storage1 Local UINT MW the Analog quantities
The Debug function can be i

; register
used to view the values of MOVE /
ADCO0 and ADCI. —— IN OUT / sEozmay
MOVE
valuel IN ouT

5.1.2 HSC Input Usage
#L ke program0 X
Description: ‘ I Class Filter All v

# Name Class Type Location Initial Value

10 CEN1 Local BOOL FeMx2048

11 CEDGE1 Local BOOL %MX2049

12 CMODE1 Local BOOL %eMX2050

13 CSTATUST Local BOOL ZaMX2051

14 CDC1 Local BOOL FeMX2052

15 CFRE1 Local UDINT eMD2048

16 CPRO1 Local UDINT %eMD2049

17 CSUM1 Local UDINT

MX2051 (checks if in counting mode), MD2048 (reads pulse
frequency), MD2050 (reads pulse count), Through Debug

monitoring.
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# Name Class Type Location | Initial Value Option
1 7 Local BOOL %X0.7 ' '
2 EM1 Local BOOL %0QX0.0
3 Statusl Local BOOL %MX3072
4  Functionl Local BOOL %MX3074
5  Model Local BOOL 2%MX3075
6 1B Local BOOL %MX3076
7  FRE1 Local UINT %MW3072
8 DuUTY1 Local UINT %MW3073
g SUM1 Local UINT %MW3074
Inl Fuﬂ?“’;oﬂl MX3074SET, PWM/PTO
1 3
Model MX3075SET, PWM mode
li sl
A/
B : : .
i {SJ;MX3076 RESET] time base is 1us per grid
" /Set MW3072 to §00, a frequency of
MOVE
= EN ENO
100 [IN OUT FREL
E Set MW3073 to
MOVE
|- EN ENO 50% means 50u
sg [|IN OUT DUTY1
I In PWM mode,
MOVE ) bl 4ol
L2 EN ENO rbitraril
100 [ IN OUT SUM1
I o The coil is Q0.0JAfter the above
I { y_registers are setf enable Q0.0
\ ) I
5.1.4 Digital Input/Output Usage
# Name Class Type Location Initial Value | Option
1 i Local BOOL %IX0.4 Digital input 10.4
2 Q4 Local BOOL %0X0.4 Digital Olltpllt Q0-4

10.4 SET, Q0.4 SET

\
4 10.4 RESET, Q0.4 RESET
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5.2 Return to Homing Function

Example:

# Name Claz=s Tvpe

1 START Local - BOOL

2 Y. SET Local BOOL

3 ¥P Local BYTE

4 Y7 Local BYTE

5 Y_M Local BYTE

& Y _OUT Local BYTE

T ¥_Status Local BOOL

& Y.DR Local BOOL

9 Y10 Local BOOL

10 ¥Y_PWM Local BOOL

11 ¥_BASE Local BOOL

12 Y_REST_EN Local BOOL

13 Y_REST_FUN Local BOOL

14 ¥ _OUT REV Local BOOL

15 Y_IMN_REV Local BOOL

16 Y_REST_DIR Local BOOL

17 Y _REST_ZDIR Local BOOL

1B ¥_5YS Local UINT

9 Y DUTY Local UINT
20 Y_FSYs Local UINT
21 Y _FDUTY Local UINT
22 ¥ _CSYS Local UINT
23 ¥Y_CDUTY Local UINT

24 ¥_CHAMGE_TIME Local DINT

START ¥ Status Y REST EN
e} () —
Y REST EN Y SET

Installation Manual

4(]_

Location Initial Walue Option
SIX0.0
0.0
% MBINT2 MB3072: Q0.0 Axis forward rotation limit position
% MEBINTI g MB3073: Q0.0 Axis origin limit position
% ME30T4 MB3074: Q0.0 Axis reversal rotation limit position
SLMB2OTS 4 MB3075: Q0.0 Axis output control bit
SLMX2072 MX3072: Q0.0 Status flag (1: Start, 0: Stop)
3 MX20T2 MX3073: Direction control bit (1: positive, 0: negative)
o MK30T 1 MX3074: 1: PWM/PTO,0: GPIO
2 MKI0TS MX3075: 1: PWM,O: PTO
% MK3I0TE g MX3076: Time base (1:1ms per grid, 0:1us per grid)
S MK20TT MX3077: Q0.0 Enable flag to the original point
S MXI0TE o MX3078: Q0.0 Axis direction inversion flag
MX3079: Q0.0 Axis restoration of origin
FMX3078 0 direction flag
S MK3080 o MX3080: Q0.0 Restore the original position
MX3081: Time base to restore the original point
: Time base to creep spee
HMK3082 1 (ON: Tms, OFF: lus)
2 MW INT2 100 et M‘Y30’72 to 100, a frequency of 10kHz
BLMWI073 gle%al{lfls\Vgggg to 50, a duty cycle of 50%
means 50us
SaMW30T5 100 MW3075: Q0.0 Restore to original starting speed
o MW3076: Q0.0 Axis crawling speed
%MW3076 30 MW3077: Q0.0 Ratio of duty cycle for restoring
SMW3077 10 the shaft to its original position speed Axis return
S hAW3I0TE 5 to origin acceleration time
HMD30T3 100

MW3078: Q0.0 The duty cycle of the shaft crawling speed
MD3073: Q0.0 Axis return to origin acceleration time

After pressing the start button, axis Q0.0 starts homing enable and
operation enable, returns to the origin at the set homing speed.
When approaching the origin, it switches to crawling speed until it

reaches the origin
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5.3 Host external communication function

Example:

| k™ program0 X

Description: | Class Filter: All v
# Name Class Type Location Initial Value
72 MODBUS SELECT Local BOOL %MX1035 1 Set MX1035 to 1, and it will be in host mode.
73  SERVER Local UINT 9%MW1043 01 Set the host address of MW1043 to 01
74 FUC Local UINT %MW1044 03 The function code for MW1044 is set to 03.
75 ADDR Local UINT %MW1045 18944 Set the starting address of MW1045
76 SUM Local UINT %MW1046 50 Set the read/write length of MW1046
77 FLAG Local UINT %MW1042  yy1042 Read/Wirite Completion Flag
78 READBUFFO Local UINT %MW2048 MW2048 Instruction Reading Data Buffer Register
79 READBUFF1 Local UINT 9%MW2049
80 READBUFF2 Local UINT 9%MW2050 oo
81 READBUFF3 Local UINT %MW2051
82 READBUFF4 Local UINT %MW2052 MW2048 Instruction Reading Data Buffer Register
83 WRITEDATA Local UINT %MW2080 10 #2048 write instruction to data buffer register
84 WRITEDATAO Local UINT %MW2081 02
85 WRITEDATA1 Local UINT %MW2082 02
86 WRITEDATAZ2 Local UINT %MW2083 02
87 WRITEDATA3 Local UINT %MW2084 02
88 WRITEDATA4 Local UINT 9%6MW2085 02
89 WRITEDATAS Local UINT %MW2086 02 MW2048 write instruction to data buffer register

Instruction 03: Set MX1035to 1, MW1043 to 01, MW1044 to 03, MW1045 to the desired read address, and MW 1046 to the
length of the desired read address. Then, check the value of MW 1042. If the value is 1, it indicates that the read transmission is

complete. By checking the values of MW2048 to MW2079, you can obtain the value sent back by the slave device. (Note: The

initial values of the registers need to be converted to decimal first.)

06/10 Instruction: Set MX1035 to 1, MW1043 to 01, MW 1044 to 06/10 (10 in decimal is 16), MW 1045 to the desired write
address, MW 1046 to the length of the desired write address, MW2080 to MW2143 as the write data. Then check the value of

MW1042. If the value is 1, it indicates that the write operation is completed (note: the initial values of the registers need to be

converted to decimal first).
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Revision History

Version Date Reason
V0.0 2025/03/07 Create document
V1.0 2025/05/19 Add the steps to update the system time
V1.1 2026/01/06 Modify the example

1. Add a physical diagram of the main and slave machine
connector connection.

V1.2 2026/01/14 2. Make the alarm light code consistent with the specification
sheet.

3. Modify some layout.

Description of Adding External Communication Function for
Host Machine

V1.3 2026/03/02
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