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1. Function Introduction

1.1 Function Overview

GCAN-GT-412 is a programmable bus gateway/converter. The device integrates 2
CAN bus interfaces, 1 Ethernet bus interface, and 1 RS232 bus interface. Before
actual use, users need to write application programs for the device through openPCS
software to achieve data between different bus interfaces Of each other.

The GCAN-GT-412 module supports multiple standard communication protocols,
such as CANopen, SAE J1939, Modbus TCP, Modbus RTU, etc. In actual use, the
user can directly select the function block of the corresponding protocol to load it.
The addition of the function block makes the user Programming work becomes
simple, users only need to understand the basic PLC programming instructions and
the characteristics and parameters of the corresponding bus corresponding protocol to
complete the programming work.

GCAN-GT-412 can be programmed using OpenPCS software, which supports five
standard PLC programming languages that comply with the IEC-61131-3 standard,
such as: SFC (sequential function diagram), LD (ladder diagram), FBD ( Function
block), ST (structured text), IL (instruction list), which makes the program very
portable and reusable, and the software also has a variety of debugging functions
(such as power off, single step, monitoring, etc.) ) To make the debugging process
more convenient.

1.2 Performance characteristics

® High-speed 32-bit industrial-grade processor;

Embedded hardware watchdog timer;

Use external power supply (DC+24V, 40mA);

Electrostatic discharge immunity level: contact discharge 2KV, air discharge +
15KV;

Electrical fast transient pulse group immunity level: LKV,

Surge immunity level: HLKV;

Working humidity range: 5%~95% RH without condensation;

2 CAN bus interfaces, 1 Ethernet interface, 1 RS232 serial interface;
Programming software: OpenPCS (in accordance with IEC 61131-3 standard);
Support CANopen protocol master/slave function;

Support Modbus RTU/TCP master/slave function;

Standard DIN rail installation method, specially designed for industrial use.
The electrical isolation is 1500 Vrms;

Working temperature range: -40°C~+85°C;

Protection level: 1P20;
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1.3 Typical applications

® Industrial Ethernet and CAN bus data conversion

Interconnection of industrial Ethernet equipment and CAN network equipment
Electric power communication network

Industrial control equipment

High-speed, large data communication

Product User Manual Shenyang Guangcheng Technology CO.LTD.
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2. Equipment installation
2.1 Module size

Equipment dimensions: (Long, including wiring terminals) 112mm * (Width) 99mm *
(Height) 22mm, the schematic diagram is shown in Figure 2.1

°
“eRREn”

99.5mm

y

Figure 2.1 GCAN-GT-412 module dimensions

2.2 Fixation of equipment

The installation method of the GCAN-GT-412 module is shown in Figure 2.2. A
flat-blade screwdriver can be used to assist in installing the module on the DIN rail.

Figure 2.2 GCAN-GT-412 module installation

The GCAN-GT-412 module ground is connected to the guide rail of the mounting
module. If the rail is fixed to a grounded metal component board, the module will be
automatically grounded and no external ground wire is required. If the rail is fixed to
an ungrounded base, the rail must be connected to the nearest ground terminal.
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2.3 Interface definition and function

The GCAN-GT-412 module integrates 1 DC 24V power interface, 2 standard
CAN-Bus interfaces, 1 standard Ethernet interface, and 1 RS232 serial interface. The
wiring terminal block of the GCAN-GT-412 module is shown in Figure 2.3 .

Figure 2.3 GCAN-GT-412 module terminal block

The power interface of the GCAN-GT-412 module is led out by a 4 Pin plug-in
terminal block. The interface definition is shown in Table 2.1.

Pin
. port name Features
(from left to right)
1 + 24V DC power input is positive
2 - 24V DC power input negative
DC 24V
3 NC Unused
4 PE shield

Table 2.1 Definition of power interface of GCAN-GT-412 module
The CAN-bus interface of the GCAN-GT-412 module is led out by two 4 Pin terminal
blocks and can be used to connect two CAN-bus network or CAN-bus interface
devices. The interface definitions are shown in Table 2.2.

Pin
. port name Features
(from left to right)
G CAN2_G CAN_GND ground
L CAN2_ L CAN_L signal line (CAN low)
CAN-BUS ) ) X

H CAN2_H | CAN_H signal line (CAN high)
PE PE shield

2 C-BUS CAN1 L | CAN2_L signal line (CAN low)
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3 CAN1 H | CAN2_H signal line (CAN high)
Table 2.2 CAN-bus signal distribution of GCAN-GT-412 module

The serial interface of the GCAN-GT-412 module is led out by a 4 Pin terminal and
can be used to connect an RS232 device. The interface definition is shown in Table

2.3.

Pin
. port name Features
(from left to right)
5 RS232-RX RS232 data receiving
6 RS232-TX RS232 data transmission
C-BUS :
8 GND Signal ground
the remaining NC Duty

Table 2.3 RS232 interface definition of GCAN-GT-412 module
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3. Communication connection

3.1 Serial port connection

The RS232 interface of GCAN-GT-412 uses the standard serial port level, so the
module can be directly connected to the equipment with RS232.

3.2 CAN connection

GCAN-GT-412 only needs to connect CAN_H to CAN_H and CAN_L to CAN_L to
establish communication when accessing the CAN bus.

The CAN-bus network adopts a straight-line topology structure, and the two furthest
terminals of the bus need to install 120Q terminal resistance; if the number of nodes is
greater than 2, the intermediate nodes do not need to install 120Q terminal resistance.
For branch connections, the length should not exceed 3 meters. The connection of
CAN-bus bus is shown in Figure 3.1.

Node 1 Node 2 Node n

CANH
£33 1 B #4351 B
CANL

Figure 3.1 Topology of CAN-bus network

Please note: CAN-bus cable can use ordinary twisted pair and shielded twisted
pair. The theoretical maximum communication distance mainly depends on the
bus baud rate, and the relationship between the maximum bus length and baud
rate is shown in Table 3.1. If the communication distance exceeds 1km, the
cross-sectional area of the line should be greater than ®1.0mm2, the specific
specifications should be determined according to the distance, and the
conventional is to increase appropriately with the length of the distance.
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Baud rate Bus length
1 Mbit/s 40m
500 kbit/s 110m
250 kbit/s 240m
125 kbit/s 500m
50 kbit/s 1.3km
20 kbit/s 3.3km
10 kbit/s 6.6km
5 kbit/s 13km

Table 3.1 Baud rate and maximum bus length reference table

3.3 CAN bus termination resistance

In order to enhance the reliability of CAN communication and eliminate CAN bus
terminal signal reflection interference, the two farthest endpoints of the CAN bus
network usually need to add terminal matching resistors, as shown in Figure 3.2. The
value of the termination matching resistance is determined by the characteristic
impedance of the transmission cable. For example, the characteristic impedance of the
twisted pair is 120Q, then the two end points on the bus should also integrate 120
termination resistance. If other nodes on the network use different transceivers, the
termination resistance must be calculated separately.

GCAN-PLC H{hCANISE
——— ——-—
CAN-H | CAN-H
7MEL1200
‘ $2iE e
CAN-L | CAN-L

Figure 3.2 GCAN-GT-412 connected with other CAN node devices
Please note: GCAN-GT-412's CAN bus does not integrate a 120Q2 termination
resistor. If the number of nodes is greater than 2, the intermediate node does not
need to install a 1202 termination resistor. When needed, connect the two ends

of the resistor to CAN_H and CAN_L, as shown in Figure 3.2.
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4. Use of OpenPCS programming software

4.1 Software installation

OpenPCS 2008 programming software (this software is included in the CD-ROM,
or you can download and install the software online)

4.2 Introduction to PLC programming interface

% infoteca OpenPCS 7008 [C-\Deromonts and SettingsiAll Uzers\Application Uats\infatans SoFtnsralinanPCottBesSARFURRAE S EEaa it s tany =01 x]
£INFY SEL XMWY IR W XTG) BUY FHQ = - — =i
DOHGR YEEE KA = SuER )b EE~ o E /7N B B 8 8
== =) — : :
I-EI’! COYFEE - ¢ “a QQ})Q ﬂﬂ' a,A.. u _
TN T | Deomects ané Settings\AlL Users\dpplacation Data\inotom Softvere\OpenPCS200S\SELATN, 2 bar tup. hin )
B GewaviniR m 5
i#] | WSERLIE "
B vasgwas vt Q OpenPCS 6.7 Infutsmnmm
{24 coervze s7C Automation Suite oz
217 CONTEOL 120 HWES T (Adobe reader
Brgran o 12quired)

® s2ovve 02

ot 0 Befinitises T2 _".:l
= xee L x| © %5

= -x

ﬂ Codfee Maker

mITH j ControlX E3R3Z
[OR—g - 1

W .uscmsLs o
Fbe @) swug l

2] nforean OpensCS Tezstent €,7,4,1822¢

snfaveam SnartIIN (Inrel 038€) undar Iicence of (2) 1996-2012 infatear Scftvaze X5, Sermany

= [l -

Figure 4.1 OpenPCS programming interface

The OpenPCS programming interface mainly includes:
1) Menu toolbar

2) Project Browser

3) Edit window

4) Output window

5) Directory window
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4.3 Create Project

4.3.1 Project creation

Click Project->new to create a new project, as shown in Figure 5.2
below.

et

File Type Template G

----- infotearn Software 4G |3|3
a2
SmartSim
Project
Project for target "SmartS 1k’
M arne TEST1
Lacation D:MENew folder2002 [

] | | Cancel |

Figure 4.2 Create a project

4.3.2 Add program page file

Add files to the project (for example: add the program page ST, Program written in
ST language), as shown in Figure 5.3.

Please note that the string entered in the Name column cannot begin with a
number.

Product User Manual Shenyang Guangcheng Technology CO.LTD.
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Create a new file Iﬁ
File Type
. ﬁ POL IEE_Language F'EII__I - Type
----- . Declarations @ 5T - F T
: & IL () Function Block
i SFC () Function
(71 FED BOOL
i LD
@ CFC Fage Format
Ad LAMDSCAPE
Frogram in "Structured Test’
Mame Tesxl
Locatian C:hUzers\adminiztrator\Deskophtesty E]
] | | Cancel |

Figure 4.3 Create a program page in the project
4.3.3 Programming

First, you need to define variables (VAR to END_VAR) in the variable
area.

VAR (+FIEEER TR *)
vé:g%::g; (e AEE/EE IR =T R EH *)
WLl =0
oled at%Q0. 0:Eyte; (¢ %Q0. 0FTHILOBTEM ., AT/ I FH #)

(PP 2T B AL o 4 B a0, DB % OLED )

D AR (+ MRUETEFFIER, AISERFHEWN, TEFHETH

After completing the variable definition, you can start programming in the following
programming interface. The following is a simple routine statement written in ST:
LED marquee routine:

IF +1<100 THEN (w1 B A0EIL008T - + E@o‘vlaﬁj’:s NHE’JRM%EL'IE *)
wli=vl+l; (¥ := PIFTA0Y { i 0% $5 B I L
- {# QD%E‘Jstl;..:.E’]%W{» EFEHOSEBR T EEN TFRT «)
wli=0;
w2i=vit];
if w2»=285 then (ew2 B N 2668 » w23 F #)
2:=0;
end it (v2) ( T S BV R IR, BT RETE )
oled:=irnt_to_byte (w2l # int _to_byte BRI #H RS, 57 *
 mEBETHE I
end_1if;
Product User Manual Shenyang Guangcheng Technology CO.LTD.
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4.3.4 Set up debug connection

1. Click
PLC->Connections...

E3 infoteam OpenPCS [Di\gwork\OpenPCS\01_PLCAHE\S5E82 i\ ittiseke\DIDO\DIDO.VAR] - [startup.htm]
ej Fle Edit View ijecl Extras Window 7

% B & Online i
|Project Monitor/Edit
& Build Active Resource F7 a ET R A M

-8 Project DIDO
s DIDO.ST 4 Rebuild Active Resource  CTRL+F7 Software\OpenPCS2008\SPLHTM\startup. htm

Resource WL Rebuild All Resources
i [E USERTYPE.TYP PC <- PLC

enPCS 7.0

tomation Suite
t' s new (Adobe reader

ired)
Link To Active Resource N Coffee Maker
Cath Resource Properties.. ALT+ENTER F:ﬁ‘
=00 [ 1 N, -
__| Firmware (IoNRectons - > | ControlX Editoren
2 i Watch 3 ) ) )
= le(ﬁry o - IFC61131-3: Programming Industrial Automation Sys
.| Praject Breakpoint 3
Info >

Figure 4.4 Debug connection
2. Create a new connection in the Connection Setup window and set the parameters.
Click the "New™ button.

Product User Manual Shenyang Guangcheng Technology CO.LTD.
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|infoteam OpenPCS [DA\gwork\OpenPCS\01_PLCHHR\SEEE? EiAdSiHSEIADIDO\DIDO.VAR] - [startup.htm]
] File Edit Wiew Project PLC Extras Window ?
2|eEBR(YER|E(AK (e ([ SwB@ v I B |[e F|t 4
oject . x .
S8 P 000 ¢ > @ HABGE-F A
& DiDo.ST |cProgramDatainfoteam Software\OpenPCS2008\SPLHTM startup.htm
E Resource WL i
B userTYPETYP

OpenPCS 7.0
Automation Suite

Cennection Setup x|

Available Connections |

Fame | Driver | Settings | Code-Repository Fath Fex
Simulation fiH Smar{Sin. exe si... C:'\PROGRAMDATA\INFOTE:
Edit
1 Remove
stalog
7] Firmware
EIJ l\brlary omation Systems
{71 Project

< | ol Close

OUz | Varisbles &]startup. hin

infoteam OpenPCS Version: 7,0,1,15442

infoteam SmartSIM (Intel 80386) under licence of ? 1896-2015 infoteam Software AG, Germany
GCAN PLC CORE (ARM) under licence of ? 1896-2015 infoteam Software RG, Germany

Changing hardware to GCEN PLC_CORE

Figure 4.5 Click "New"
3. Enter TCP in Name and click the Select button.

-

Connection Setup rEdit Connection | P |1 | P .|1
fvailable Conmec _ e
d REN
;Sa;ne \ ITEF' Hew
- Simulation [ Edit |
TCF
Select Settings |
Remove |
Cammett
[
- . : ak. Cancel | g |
Figure 4.6 Click the "Select™” button
. . TCPa32 .
4. 4. Click the TCP432 icon , then click OK.
Product User Manual Shenyang Guangcheng Technology CO.LTD.
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Select Driver

—&vailable Drivers

RS232_35

Filepath

TCPMame CLSID

10 -k arwif 1D

[ escription

Figure 4.7 Select TCP432
5. The word "TCP432" will be displayed in the Driver. Click the "Settings"
button.
Connection Setup rEditCannection M | 25 |
Available Conmec — Cermeaiem
M ame
Hame ITCP Hew
2 :
?E;ulatlon Diriver | Edit |
ITEF'432 Select I Seftings
Eemowe |
Comment

oK Cancel
| I |

Figure 4.8 Click the "Settings™ button
6. Please enter 23042 for Port. IP address is 192.168.1.30, click OK after
setting.

Product User Manual Shenyang Guangcheng Technology CO.LTD.
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Connection Selup[ Edit Connection - .

hvailable Conmec =@
Dn| TCP Settings
Ma
Hame TC
RS232 Port 0

Simulation Dii |23|:|42

TCF Iﬁ i

Hew

e |
| Bawo |

Edit

il

Cancel
Remowe

Corm| |P address
|192_1sa. T

[~ PLC uses big endian farmat L

Cloze |

——— J=
Figure 4.9 IP address and port number settings
7. After setting, return to the Connection Setup interface and click
"Close".
Connection Setup B

Arailable Conmections |

Hame | DIriver | Settings | Code-Repository Fath Hew
232 3 COM1, 19200 Eaud... 7
Simulatien IFC Smart3im. exe =i... C:\FROGRAMDATA\INFOTE: Edit |

Remowe |

M

1 | _I@
e

Figure 4.10 Click "Close™
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8. Set Resource Properties, as shown in the figure
below.
 EJinfotear Open?CS [DAguerkOper?CS\01 PLCBE\SEER2 GBS\ DIDOVIDONAR] - starup ]
93 File Edit View Project BZE88 Extras Window 7
iR aE @5 | ¥ E|E onie DD EE E R I
[Project ¥ Monitor/Edit
- EH~S A~

=-B Project DIDO % Build Active Resource
E DIDO.ST Rebuild Active Resource  CTRL+F7 ISoﬂware\DpenPCSEOOB\SPLHTM\starlup.htm

E Resource.WL Rebuild All Resources

B USERTYPE.TYP PC <- PLC
PC <= PLC.. enPCS 7.0
PC -= PLC (Download) tomation Suilte
Save System... t' s new (Adobe reader
Eraze U.ired)

Upload Error Log
p Coldstart
¢ Warmstart
llIe Hotstart
W STOP

; : AL . Coffee Maker
Resource Properties.. ALT:ENTER | 7|
| Catalog - .
Gl Control¥ Editoren

: . 3
"D ler,ary Watch ) IECE11531-3; Programming Industrial Autor
| Project Breakpoint

Info

FOUs l‘.l’aria'bles I ﬂjstartup.htm|
Figure 4.11 Set resource properties
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9. Choose GCAN_PLC and TCP.
Edit Resource Specifications - GCAN_PLC eS|

M ame

Resource

Options

Hardware Modulé
| GCAN_PLC

[] Enable Upload
[ Include Library Blocks

Download Symbol Table

el ONNECHON

[ zize ohly - ] [

Cptimization

Figure 4.12 Select GCAN_PLC and TCP
4.3.5 Download and debug the program

1. After completing the program, you need to click the Build Active Resource button,

as shown in Figure 5.13.
strator\Desktop\test\test VAE| - [test.5] : Program)] \Ef

wras Insert Window ?

w3 WOED ;

mDI =t%I0. 0:BYTE;

BOOL1 AT¥Q0.0 :BOQL;
BOOLZ2 AT¥Q0. 1 :EOOL;
BOOLS AT¥Q0. 2 :EOOL:

mdDC at¥T1. 0:int ;

PT1 at®I3.0:int;
PT2 at®I5.0:int;
PT3 at®IT.0:1int;

DTA ~4+¥TN MNa st -
1| i |

Figure 4.13 Click the Build Active Resource button
2. After the compilation is completed, there is no error. As shown
below.

Product User Manual Shenyang Guangcheng Technology CO.LTD.

19



GCHNN Programmable intelligent gateway-GCAN-GT-412

FOU= I ¥ariables I .93 startup. him

*Linking ...
0 error(s), O warning(s) - D:\GWORE\OPEWPCSw01_PLC{BIfE 2082 4 i=rls \DID0ICENS \Resource \Rezource. PCD.

W0 error(s) 0 warning(s)

Figure 4.14 Compile completed
3. Click the Online

button.
[ infoteam OpenPCS [DAgwork\OpenPCS\01 PLCHR\SE12 SAEHZ22\DIDO\DIDO.VAR] - [startup.htm]
93 File Edit View ProjedFEx‘lras Window ?
iRaEER| Y bEOle > fi»DEE+ @B+ 4
[Project © Monitor/Edit
=8 Project DIDO % Build Active Resource F7 @ e ﬁ A e
E DIDO.ST Rebuild Active Resource  CTRL+F7 Software\OpenPCS2008\SPLHTM\startup.htm

B Resource WL Rebuild All Resources

B USERTYPETYP PC <- PLC
PC <= PLC.. enPCS 7.0
PC -= PLC (Download) tomation Suite
Save System.. t' s new (Adobe reader
Erase nired)

Upload Error Log

i B Link To Active Resource & Coffee Maker
o Resource Properties.. ALT+ENTER I::T1
atalog . I :
T — Connections... Control¥ Editoren
; Watch > . . .
| leflﬂff aen IECE1131-3: Programming Industrial Automation Syst
..... ] Project Breakpoint 4
Info 4

Figure 4.15 Click the Online button
4. Click PC->PLC(Download) in the drop-down menu to download the
program.
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m infoteam CpenPCS [Ch\Users\Administrator Desktop'lianxi\test\test VAR] - [test.5T : Program] @
ST File Edit View Project Extras Insert Window ?
iR|aE @@ ¥ & |H offne IPDDERw@E T4 S
Project @ Monitor/Edit
I
=-B Project TEST & Build Active Resource F7
! E Resource. WL Rebuild Active Resource CTRL+F7 +
&% test.ST Rebuild All Resources D‘t :
------ 9 test2.CFC PC <- PLC '
PC <= DLl WI0.0:BTTE"
| pc €PLC (Download) |
Save ST I
Erase
Upload Errar Log
= P Coldstart - L
b Warmstart = warl + wvar?2;
Fil Eezources
B Files I-E Ii!_|]|]} Hotstart
Catalog W STOP 9
Link To Active Resource
Resource Properties.. ALT+EMTER :=BEYTE_TO_INT (mDI};
Connections... fg-%ll)c :
Watch b :=PT2;
. :=PFT3;
Breakpoint * =PT4:
Info .
inl;
mdout Ti=mdin2 ;
mdout 8:=mD0 ;
Figure 4.16 Download program
Product User Manual Shenyang Guangcheng Technology CO.LTD.
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5. Technical specifications

PLC parameters

Programming environment OpenPCS software

Flash (program memory) 32M bytes

SRAM (data memory) 16M bytes

User data storage area 2Kk bytes

Run-Time system 1 PLC task

PLC cycle time 1000 instructions take about 3ms
Program online modification not support

Programming language IEC 61131-3

implementation standards

Types of programming

SFC (sequential function diagram), LD (ladder
diagram), FBD (function block), ST (structured text),

languiages IL (instruction list)
Desk 1/0 No.
Floating point arithmetic stand by

Communication interface features

Communication format

1 CAN interface, 1 Ethernet interface, 1 RS232, 1
RS485 interface

CANopen master/slave

stand by

Modbus RTU/TCP master/slave

stand by

Electrical parameters

power supply

24V DC (-15%/+20%)

Starting current

2.5 times continuous current

Recommended fuse capacity <10A

Power shock 24V DC max / 10A max
Electrical isolation 1500 Vrms
Environmental test

Operating temperature -40°C~+85C

Working humidity

95%RH, no condensation

EMC test

EN 55024:2011-09 ; EN 55022:2011-12

Anti-vibration/impact resistance

EN 60068-2-6 / EN 60068-2-27/29

Anti-electromagnetic
interference/anti-electromagneti
¢ radiation performance

EN 61000-6-2 / EN 61000-6-4

Protection class IP 20
Connection method

Ethernet RJ45

CAN OPENA4 terminal
RS232 OPENA4 terminal
RS485 OPENA4 terminal
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Appendix A: Introduction to CANopen Protocol

The CANopen protocol was developed in the late 1990s by the CiA organization
(CAN-in-Automation) on the basis of CAL (CAN Application Layer), and once it was
launched, it was widely recognized and applied in Europe. After several revisions to
the CANopen protocol specification text, the stability, real-time, and anti-interference
properties of the CANopen protocol have been further improved. And CiA has
continuously introduced device sub-protocols in various industries, so that the
CANopen protocol can be developed and promoted faster in various industries. At
present, the CANopen protocol has been widely used in motion control, vehicle
industry, motor drive, engineering machinery, marine shipping and other
industries.

R % e |
e

I

( wmmx -(H%_Eaﬁiiﬁﬁj —»

Pall -

REEES R )

~__ . N I
TN . q--v\ sl bop e >
r&ﬂﬁﬁ?ﬁﬂﬁ Paing —
— AH n
TR aT"
P\ e S N AR A iI"|
CANbus F&; A

Figure A1 CANopen device structure

Figure Al shows the CANopen device structure. The CANopen protocol is usually
divided into three parts: user application layer, object dictionary, and communication.

A.1 Explanation of related terms and writing rules

1. Explanation of terms:
PDO: Process Data Object
TPDO: Transmit Process Data Object
RPDO: Receive Process Data Object
SDO: Service Data Object
NMT: Network Management
SYNC: Synchronization Objects
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EMCY: Emergency Objects
OD: Object Dictionary
EDS: Electronic Data Sheet

CAN-ID: Controller Area Network-Identify
COB-ID: Communication Object-Identify

SSDO: Servers Service Data Object

DS: Draft Standard
2. Writing rules

In this manual, the writing of the object dictionary index and sub-index follow the
rules shown in Figure A2 below, where the index is expressed in hexadecimal, the
sub-index is expressed in decimal, and the index and sub-index are separated by

spaces.

0x2000 01

% 5| A0x2000 (Hex) —_— ju—

FZ351 41 (Dec)

Figure A2 Index/sub-index writing rules

A.2 Predefined CAN identifier

Obiject function code CAN ID range Obiject function code CAN
NMT network management commands 0000b 000h
Sync message 0001b 080h
Time Stamp message 0010b 100h
Emergency message 0001b 081h-OFFh
TPDOL1 send process data object 1 0011b 181h-1FFh
RPDO1 Receive process data object 1 0100b 201h-27Fh
TPDO2 send process data object 2 0101b 281h-2FFh
RPDO2 Receive Process Data Object 2 0110b 301h-37Fh
TPDO3 send process data object3 0111b 381h-3FFh
RPDO3 Receive Process Data Object 3 1000b 401h-47Fh
TPDO4 send process data object 4 1001b 481h-4FFh
RPDO4 receiving process data object 4 1010b 501h-57Fh
g[;jzct (S;L\;i\rletro) Client Service Data 1011b 581h-5FFh
g[;jzct a isekn)t-to-Server Service Data 1100b 601h-67Fh
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A.3 CANopen object dictionary

CANopen object dictionary (OD: Object Dictionary) is the core concept of CANopen
protocol. The so-called object dictionary is an ordered group of objects. Each object is
addressed with a 16-bit index value. This index value is usually called an index, and
its effective range is between 0x1000 and OxX9FFF. To allow access to a single element
in the data structure, an 8-bit index value is also defined. This index value is often
referred to as a sub-index. Each CANopen device has an object dictionary. The object
dictionary contains all the parameters describing this device and its network behavior.
The object dictionary usually records these parameters in an electronic data file (EDS:
Electronic Data Sheet), without the need to keep these The parameters are recorded on
paper. For the master node in the CANopen network, there is no need to access every
object dictionary entry of the CANopen slave node.

The items in the CANopen object dictionary are described by a series of sub-protocols.
The sub-protocol describes each object in the object dictionary its function, name,
index, sub-index, data type, and whether this object is necessary, read and write
attributes, etc., so as to ensure the compatibility of the same type of equipment from
different manufacturers. The core description sub-protocol of the CANopen protocol
iIs DS301, which includes the application layer and communication structure
description of the CANopen protocol. Other sub-protocols are supplements and
extensions to the description text of the DS301 protocol. The CANopen protocol
contains many sub-protocols, which are mainly divided into the following types.

1. Communication Profile

The communication sub-protocol describes the main form of the object dictionary and
the communication objects and parameters in the object dictionary. This sub-protocol
applies to all CANopen devices, and its index value ranges from 0x1000 to OxX1FFF.

2. Manufacturer-specific profile

Manufacturer-defined sub-protocols. For special functions not defined in device
sub-protocols, manufacturers can define object dictionary objects according to
requirements in this area. Therefore, for different manufacturers, the definition of the
object dictionary entries with the same index may not be the same, and the index
value range is 0x2000~0x5FFF.

3. Device profile

The device sub-protocol defines objects in the object dictionary for various types of
devices. There are currently dozens of sub-protocols defined for different types of
devices, such as DS401, DS402, DS406, etc., with index values ranging from 0x6000
to OX9FFF.

A.4 CANopen communication

The CANopen protocol mainly defines four objects: management message object
NMT (Network Management), service data object SDO (Service Data Object),
process data object PDO (Process Data Object), predefined message or special
function object.

1. Network Management (NMT)
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Management messages are responsible for layer management, network management,
and ID assignment services, such as initialization, configuration, and network
management (including node protection). In network management, only one master
node, one or more slave nodes are allowed in the same network, and follow the
master-slave model. Through the NMT service, we can initialize, run, monitor, reset
and stop the node. All nodes are considered as NMT
slaves.

Producer&r=# Consumer(s)jE#&E&

Boot-up protocdl -

EaDHY

DLC=1#uRKE N1

W—V Indication(s)ig<
B> . : .
requestigzk >

CAN-ID=700nh+node-ID >
)

As shown in the figure above, for example, a CANopen slave device will send a data
with a frame ID of 0x702 and data of 0x00 after power-up; it means that the device
has been started and the node number is 2.

NMT-message protocoi
B EERIR MY
DLC=2¥iEKEH2
Indication(s)ig%
requestifzk = i >
(ETURMT AR ) CAN-ID=000r >
ﬁ
Command specifier(CS)a $F:
01h=Start(go to Operation)i# N\ B{EIKE
02h=Stop(go to Stopped)HAFILIKE
80h=Go to Pre-operational #E NFIRVERZS
81h=Reset node(APP reset)S{\ N FEE
82h=Reset communication@ 75 FiEif,
NMT master NMT slave(s)
REEEEN R MHLEN
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As shown in the figure above, for example, a CANopen master station sends a frame
of data to the slave station, the frame ID is 0x000, the frame data is 0x01, 0x02, then
this command can make the CANopen slave device with node number 2 enter the
operating state .

2. Service Data Object (SDO)

SDO is mainly used by the master node to configure the parameter of the slave node.
Service confirmation is the biggest feature of SDO. It generates a response for each
message to ensure the accuracy of data transmission. In a CANopen system, usually
the CANopen slave node serves as the SDO server, and the CANopen master node
serves as the client. The client can access the object dictionary on the data server
through the index and sub-index. In this way, the CANopen master node can access
the parameters of any object dictionary items of the slave node, and SDO can also
transmit data of any length (when the data length exceeds 4 bytes, it is split into
multiple messages for transmission).

Expedited SDO protocol

HIESDOHMY
ClientZFim - SeverfR%es
__Initiate SDO download/ZaSDO T (53R F5H)
- $EL ®2-5 1 ¥i=5-8
| CSEnSFF 23|(30%1) VWGSLLEF)
Initiate SDO download response TEEME AL
<_ #4321 : ; £°3 . . MS—S:
CS#H<1F | ZEsl(3ABE1D) FA#MO
Initiate SDO upload/SzhSDO _E&E(EXT SR E4)
HiEl o MgEs-8:
CSan<fF | ECIIED=11) . | KA
Initiate SDO upload response & i
Sép -ezﬁ E3|GH@E) | FERI | MEGRIER)

Command specifier(CS)& S
2Fh=5—> $$5 40n={iEHY
2Bh= '%‘ﬁﬁ’\ AFh=1EI N —ED
27h=5£4‘$ﬁ‘5 4ABh=1EM N FT
23h=BNFT 47h={FER N =FT
60h=5pTN = 43h=1EME R PINFTS
k 80h=RRE M

3. Process Data Object (PDO)

PDO is used to transmit real-time data, and its transmission model is the
producer-consumer model, as shown in Figure A3. The data length is limited to 1~8
bytes. PDO communication objects have the following characteristics:

Product User Manual Shenyang Guangcheng Technology CO.LTD.
27




GCHN Programmable intelligent gateway-GCAN-GT-412

4%%#1

- FLO .! e iHEH2

'-|fﬁ WEN

FIA3 A5 1 9 e

There is no protocol stipulation for PDO communication, and the content of PDO

data is defined by its CAN-ID (also known as COB-ID);

Each PDO is described by 2 objects in the object dictionary:
€ PDO communication parameters, which define the COB-ID, transmission

type and timing period used by the device;

€ PDO mapping parameter, the mapping parameter contains a list of objects in

the object dictionary, these objects are mapped to the corresponding PDO, including
the length of the data (unit: bits), both producers and consumers must know this
mapping parameter, Only then can the PDO content be correctly interpreted.

°
*

The content of the PDO message is predefined. If the PDO supports variable
PDO mapping, then the PDO can be configured through SDO;

PDO can have multiple transmission methods:

Synchronous transmission (to achieve synchronization by receiving
synchronization objects), synchronous transmission can be divided into aperiodic
and periodic transmission. Acyclic transmission is pre-triggered by remote frames
or pre-triggered by object-specific events specified in the device sub-protocol.
Periodic transmission is achieved by receiving synchronization objects (SYNC),
which can set 1~240 synchronization objects to trigger;

Asynchronous transmission (triggered by a specific event), which can be
triggered in two ways, the first is to trigger the transmission of PDO by sending a
remote frame with the same COB-ID of PDO, and the second is specified in the
device sub-protocol Object specific events to trigger (for example, timing
transmission, data state change transmission, etc.).
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Producer&kr=# Consumer(s);E2%%
DLC=1 to 8&iEiEN1~8

requestig:k m Indication(s)ig§<
1 | object(s)RLFEXIR >
CAN-ID=pre-defined or user-specific B

e N ERPEEY Y

PDO protocol
IR RIMY

4. Predefined messages or special function objects

Predefined messages or special function objects provide specific functions for
CANopen devices, which is convenient for CANopen master to manage slaves. In the
CANopen protocol, the COB-ID has been predefined for special functions, which
mainly have the following special messages:

@® Synchronization (SYNC), the message object mainly realizes the synchronous
transmission of the entire network, each node uses the synchronization message as the
PDO synchronization trigger parameter, so the COB-ID of the synchronization
message has a higher priority and the shortest Transmission time

@® Time stamp object (Time Stamp), providing a common time reference for each
node;

@® Emergency object (Emergency), when an error occurs in the device, the object is
triggered, that is, the device internal error code is sent;

® Node/Life Guarding, the master node can obtain the status of the slave node
through node protection. The slave node can obtain the status of the master node
through life protection;

@ Start the message object (Boot-up), send the object to the network after the
initialization of the node is completed, and enter the pre-operation state.

A.5 CANopen network configuration

In the CANopen protocol description text DS305, a network configuration protocol is
defined, that is, the network configuration service LSS (Layer Setting Service), which
uses the CANOpen module with the LSS master function to query or modify the
CANOpen module with the LSS slave through the CAN bus. Certain parameters.

By using LSS, you can query or modify the following parameters:

@® Node-1D of CANopen slave station;

@ Bit timing parameters (baud rate) of the physical layer;

@ LSS address (feature object 1018h).
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Appendix B: Introduction to Modbus Protocol

Modbus communication protocol is a general language developed by Modicon
and applied on PLC or other industrial controllers. Through this protocol, serial
communication can be realized between the controllers. The Modbus communication
protocol defines a message structure that the controller can recognize and use, and
describes the process of the master controller accessing the slave device, such as
specifying how the slave station responds Respond, check and report transmission
errors, etc. The communication method of Modbus protocol is the master-slave
method. The master station first sends a communication request instruction to the
slave station device, and the slave node sends back the reply data to the master station
according to the function code in the request instruction. Each slave device in the
network must be assigned a unique address, up to 31 slave devices. Through up to 24
kinds of bus commands to achieve the exchange of information between the master
controller and the slave device. The slave device only executes the instructions sent to
itself, and does not respond to the messages at the beginning of other slave addresses.
This question-and-answer communication mode greatly improves the accuracy of
communication. Because of its advantages of simple operation, high efficiency, and
reliable communication, Modbus protocol has become an international
communication standard, and has been supported by most international manufacturers
of industrial control products. The communication protocol has been widely used in
machinery, water conservancy, electric power, environmental protection and other
industrial equipment.

Modbus TCP communication protocol can be used for the monitoring of
automation equipment. A common application is to develop a gateway based on this
protocol, through which PLCs, 1/0 modules and other buses can be connected to
Ethernet. Modbus TCP does not change the original Modbus protocol, but simply
transplants it to the TCP/IP protocol as an application layer protocol. Modbus TCP
protocol requires a response for every call. Using TCP/IP protocol, the user interface
can be made more friendly through the form of webpage. Using a web browser, you
can view the operation of the equipment within the corporate network. Schneider has
registered port 502 for Modbus, so that real-time data can be embedded in web pages,
and by embedding a web server in the device, a web browser can be used as the
device's operating terminal. However, the Modbus protocol itself has some
shortcomings. It does not support some new network technologies that are widely
adopted, such as object-based communication models. When users use it, they have to
manually configure some parameters, such as information data type, register number,
etc.

B.1 Modbus RTU protocol data format

Modbus protocol has ASCII (American Standard Information Exchange Code) and
RTU (remote terminal unit) two data transmission methods can be selected by the user,
but all devices on a Modbus network must select the same transmission mode and
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serial port parameters. Among them, the 8-bit data in the RTU mode information
frame includes two 4-bit hexadecimal characters. Compared with the ASCII mode, it
only requires fewer digits to express the same information, and it has a larger data
flow than the ASCII mode at the same rate. . Therefore, RTU mode is often used
under normal circumstances. GCAN-204 equipment also uses RTU mode.

RTU mode message transmission starts and ends with at least 3.5 character intervals
(such as T1-T2-T3-T4 in Table B.1). The information frame consists of the address
field, function field, data field, and CRC check field. The character bits are composed
of hexadecimal 0-9, AF. The entire message frame must be transmitted as a
continuous stream. If there is a pause time of more than 1.5 characters before the
frame is completed, the receiving device will refresh the incomplete message and
assume that the next byte is the address field of a new message. Similarly, if a new
message starts after the previous message in less than 3.5 characters, the receiving
device will consider it as a continuation of the previous message. This will cause an
error because the value in the last CRC field cannot be correct.

Start bit IS USRI Data ARG End character
address code check
T1-T2-T3-T4 8Bit 8Bit N /> 8Bit 16Bit T1-T2-T3-T4

Table B.1 RTU message frame format
(1) Address field
Specify the destination address of the message, including 8 bits. The address range of
a single device is 1~247. The master device gates the slave device by putting the
address of the slave device to be contacted into the address field in the message.
When the slave device sends a response message, it puts its address in the address
field of the response, so that the master device knows which device responded.
Address 0 is used as a broadcast address so that all slave devices can recognize it.
(2) Functional domain
When a message is sent from the master device to the slave device, the function code
field will tell the slave device what actions need to be performed. For example, to
read the input switch status, read the data content of a set of registers, read the
diagnostic status of the slave device, allow to call in, record, and verify the program
in the slave device. When the slave responds, it uses the function code field to
indicate whether it responds normally (without errors) or if some kind of error occurs
(called a dissenting response). For normal response, the slave device only responds to
the corresponding function code. After the master device application receives a
response to the objection, the typical process is to resend the message, or diagnose the
message sent to the slave device and report it to the operator.
(3) Data field
The data field is composed of two sets of hexadecimal numbers, ranging from 00 to
FF. The data field sent from the master device to the slave device contains the
parameters required by the slave to execute the host function code, such as the address
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of the register of the processing object, the number of items to be processed, and the
actual number of data bytes in the field. For example, if the master device needs to
read a set of holding registers (function code 03) from the device, the data field
specifies the starting register and the number of registers to be read. If the master
device writes a group of slave device registers (function code 16, namely 10H), the
data field specifies the starting register to be written and the number of registers to be
written, the number of data bytes in the data field, and the register to be written data.
If no error occurs, the data field returned from the device contains the requested data.
If an error occurs, this field contains an objection code that the main device
application can use to determine the next step. The data field may not exist in a
certain message (O length). For example, the master device requires the slave device
to respond to the communication event record (function code 0B H), and the slave
device does not need any additional information.

When transferring a 2-byte data, the high byte (MSB) will be transferred first,
and then the low byte (LSB). This is just the opposite of DeviceNet's transmission
method.

(4) CRC check field

The CRC field detects the content of the entire message, including two bytes,
containing a 16-bit binary value. It is calculated by the transmission device and added
to the message. The receiving device will recalculate the CRC of the received
message and compare it with the value in the received CRC field. If the two values
are different, there is an error. When CRC is added to the message, the low byte is
added first, then the high byte.

B.2 Modbus TCP protocol data format

The link layer check mechanism of TCP/IP protocol and Ethernet can guarantee the
correctness of data packet transmission. Therefore, the CRC-16 or LRC check field no
longer exists in Modbus TCP packets, but a Modbus application frame header needs
to be added (MBAP). It can explain the parameters and functions of Modbus. Each
TCP/IP message can contain only one Modbus frame.

In Modbus TCP ADU, the MBAP header occupies 7 bytes (including 4 subfields), and
the transaction identifier T1 (Transaction Identifier), protocol identifier Pl (Protocol
Identifier), length identifier L (Length) (occupies 2 Byte, indicating the total length of
the Protocol Identifier and Data fields) and the unit identifier Ul (Unit Identifier). Tl
occupies 2 bytes and is used to identify the order of Modbus frames. Pl occupies 2
bytes and is used to confirm the application layer protocol. The Ul occupies 1 byte
and is used to identify the Modbus device unit. The function code occupies 1 byte and
can be divided into two types: bit operation and 16-bit word operation. The function
code indicates the operation to be performed. For example, the function code 15
represents writing multiple bit registers, and the function code 06 represents writing to
an independent 16-bit word register. The data field can be up to 248 bytes, and its
specific format is related to the function code. When the client sends the request data,
the data field gives the starting address (2 bytes) and the number (1 byte) of the
register to be operated; when the server sends the response data, the data field gives
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the operated register Number (1 byte) and the status value of each register. Figure B.1
shows the comparison of Modbus and Modbus TCP data frame format.

-
odbus ADU
T BN | imAeute |
| J
I‘._. ! .l ll us ;.';' ﬁmﬁ’f} _:l.-'\:
+————— >
Modbus TCP/AP ADU

r mTT T B8

Figure B.1 Modbus and Modbus TCP/IP frame format
The ADU data unit specification of Modbus TCP is shown in Table B.1.

description Occupied bytes

Transmission identification

code high bit Hi !

Transmission identification
MBAP header code low bit Lo

Protocol identifier

Length identifier

Unit identifier

function code

Modbus request Start address

NINIFPIFPININ

Number of registers

Table B.2 Modbus TCP ADU data unit specification

Before transmitting data via Modbus TCP, a TCP/IP connection needs to be
established between the client and the server. The server uses port 502 as the Modbus
TCP connection port. The establishment of Modbus TCP connection is usually
realized automatically by the software protocol of TCP/IP Socket interface, so it is
completely transparent to the application. Once the TCP/IP connection between the
client and server is established, the same connection can be used to transmit any
amount of user data in the required direction. The client and server can also establish
multiple TCP/IP connections at the same time. The maximum number of connections
depends on the specifications of the TCP/IP interface.

When a device sends a request, its corresponding device will respond. The data
format of the response is shown in Table B.2.
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byte Response data
ByteO. Bytel Transmission identification code=0 (copy the data in response)
Byte2. Byte3 Protocol identifier
Byte4 Length identifier high byte =0
Byte5 Length identifier low byte (identifies how many bytes follow)
Byte6 Unit identifier (slave device address)
Byte7 Modbus function code
Byte8 data

Table B.3 Modbus TCP response data format

B.3 Modbus common function codes

Among the function codes of Modbus message frames, 01, 02, 03, 04, 05, 06, and 16
function codes are more commonly used, and they can be used to read and write the
digital and analog quantities of the slave.

The correspondence between the Modbus standard address and each function code is
shown below.

Modbus FrfEHEIE i TIGerS
00001-0xxxx DO 01. 05. 15
10001-1xxxx DI 02
30001-3xxxX Al 04
40001-4XXXX R¥F 778 03. 06. 16

The following takes communication in RTU transmission mode as an example to
introduce these function codes in

detail.

IhEERS EA S TheeiR A
01 LE 2k RS W43 — 40 2k Pl (1) 4 IR 25 (ON/OFF)
02 EEGRANRE HY A — 4 JF SR B 4 50 R & (ON/OFF)
03 R B 1728 FE— N MR FF 7 47 28 T HUAS 2480 i ZEIME
04 EHUMA 77 2% E—PHE MM T A8 P HEG S50 8 g HE
05 5 B L R N BRI WK
06 B A7 A BRI A MR I S
07 LR EIRE HUAE 8 /™ &P 4k P RO PR A
08 B2 WiR 2RISR SCIE AL, AF LW
16 PE 2 T8 A B HIEIE N — SRR 788

128~255 R H TR NE

The following is the data packet format sent and received by the master and slave of
the 7 Modbus RTU commands. The rest of the commands can refer to the format.

(1) Function code: 01H

Code function: read coil status (DO)

Note: Read the ON/OFF status of the slave DO, it does not support broadcasting.
Query: The query information specifies the starting coil address and coil quantity to

Product User Manual Shenyang Guangcheng Technology CO.LTD.
34




GCAN'

Programmable intelligent gateway-GCAN-GT-412

be read. The starting address of the coil is 0000H, and the addressing addresses of
1-16 coils are divided into 0000H-0015H.

Host sends Bytes | Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte |01 Read coil status
Coil first address 2 Bytes | 0000 The first address of the coil is 0000H
Number of coils 2 Bytes | 00 08 Read 8 coils in a row
CRC 2 Bytes | 3D CC CRC check code of the first 6 bytes

Response: The status of each coil in the response message corresponds to the value of
each bit in the data area, that is, each DO occupies one bit (1 = ON, 0 = OFF). The
data area is DO7, DO6...DOO0 from high to low.

Slave loopback Bytes | Example (Hex) Annotate
Slave address 1Byte |01 Communicate with No. 01 slave
function code 1Byte |01 Read coil status
Number of data bytes 1Byte |01 1 byte
data 1Byte |02 Binary is 0000 0010, DO1 is ON
CRC 2Bytes | DO 49 CRC check code of the first 4 bytes

(2) Function code: 02H
Code function: read input status (DI)
Note: Read the ON/OFF status of the slave DI, it does not support broadcasting.

Query: The query information specifies the input start address and the number of
input signals to be read. The input addressing start address is 0000H, and the
addresses corresponding to inputs 1-16 are 0-15.

Host sends Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 02 Read input status
Enter the first address | 2Bytes 00 00 Enter the first address as 0000H
Number of registers 2Bytes 0008 Continuously read 8 input ports
CRC 2Bytes 79 CC CRC check code of the first 6 bytes

Response: The status of each input port in the response message corresponds to the
value of each bit in the data area, that is, each DI occupies one bit (1 = ON, 0 = OFF).
The data area from high to low is D17, D16...DIO.

Slave loopback Bytes Example (Hex) Annotate

Slave address 1Byte |01 Communicate with No. 01 slave

function code 1Byte | 02 Read input status

Number of data bytes | 1Byte |01 1 byte

data 1Byte |81 Binary is 1000 0001, D17 and DIO are ON
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\ CRC \ 2Bytes \ 61 E8 CRC check code of the first 4 bytes

(3) Function code: 03H
Code function: read holding register

Note: Reading the binary data of the slave holding register does not support

broadcasting.

Query: The query information specifies the starting address of the register to be read
and the number of registers. The starting address for register addressing is 0000H, and

the addresses corresponding to registers 1-16 are 0-15.

Host sends Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 03 Read holding register data
Register first address 2Bytes 0001 The first address of the register is
0001H
Number of registers 2Bytes 0003 Read 3 registers continuously
CRC 2Bytes 54 0B CRC check code of the first 6 bytes

Response: The register data in the response message is binary data, each register
corresponds to 2 bytes, the first byte is high-bit value data, and the second byte is

low-bit data.
Slave loopback Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 03 Read holding register data
Number of data bytes 1Byte 06 3 registers occupy 6 bytes
Data 1 2Bytes 02 0B Data in 0001H register
Data 2 2Bytes 0000 Data in 0002H register
Data 3 2Bytes 00 64 Data in 0003H register
CRC 2Bytes 84 BD CRC check code of the first 9 bytes

(4) Function code: 04H
Code function: read input register (Al)
Description: Read the binary data in the slave input register (type 3X), it does not

support broadcasting.

Query: The query information specifies the starting address of the register to be read
and the number of registers. The starting address for register addressing is 0000H, and

the addresses corresponding to registers 1-16 are 0-15.

Host sends Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 04 Read input register data
Enter the first address | 2Bytes 00 00 The first address of the register is 0000H
Number of registers 2Bytes 0001 Read 1 register continuously
CRC 2Bytes 31 CA CRC check code of the first 6 bytes
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Response: The register data in the response message is binary data, each register
corresponds to 2 bytes, the first byte is high-bit value data, and the second byte is

low-bit data.

Slave loopback Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 04 Read input register data
Number of data bytes | 1Byte 02 1 register occupies 2 bytes
Data 1 2Bytes OF FB Data in 0000H register
CRC 2Bytes FD 43 CRC check code of the first 5 bytes

(5) Function code: 05H

Code function: Forced single coil (DO)

Description: Force a single coil (DO, 0X type) to be ON or OFF. When broadcasting,
this function can force all the coils of the same type in the slave to be in ON or OFF
state.

Query: The query information specifies the address and status of the coil that needs to
be forced. The starting address of the coil is 0000H, and the addresses corresponding
to registers 1-16 are 0-15. During query, a constant in the query data area specifies the
ON/OFF state of the requested coil. The FFOOH value requests the coil to be in the
ON state, and the 0000H value requests the coil to be in the OFF state. Other values
have no effect on the coil and have no effect.

Host sends Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 05 Forced single coil
Coil address 2Bytes 0001 Coil address is 0001H
Coil state value 2Bytes FF 00 ON state
CRC 2Bytes DD FA CRC check code of the first 6 bytes

Response: The normal response to this command request is to transfer the received
data as-is after the DO state changes.

Slave loopback Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 05 Forced single coil
Coil address 2Bytes 0001 Coil address is 0001H
Coll state value 2Bytes FF 00 ON state
CRC 2Bytes DD FA CRC check code of the first 6 bytes

(6) Function code: 06H

Code function: preset single register

Note: Preset a value to a holding register (type 4X). During broadcasting, this
function presets the value to all slaves of the same type register. This function can
bypass the memory protection of the controller. Keep the preset value in the register
valid. The preset value can only be processed by the next logic signal of the controller.
If there is no register program in the control logic, the value in the register remains
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unchanged.

Query: The query information specifies the type of register to be preset. The starting
address for register addressing is 0000H, and the addresses corresponding to registers

1-16 are 0-15.
Host sends Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 06 Read register data
Register address 2Bytes 0003 The preset register address is 0003H
Register value 2Bytes AB CD Preset the value into the register
CRC 2Bytes C7 6F CRC check code of the first 6 bytes

Response: The normal response to this command request is to transfer the received
data as-is after the register value state changes.

Slave loopback Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 06 Read register data
Register address 2Bytes 00 03 The preset register address is 0003H
Register value 2Bytes AB CD Preset the value into the register
CRC 2Bytes C7 6F CRC check code of the first 6 bytes

(7) Function code: 10H (decimal is 16)
Code function: preset multiple registers
Note: Preset the data to each (4x type) register in sequence. This function code can
preset the data to the same type of register in all slaves when broadcasting. It should
be noted that the function code can override the memory protection of the controller,
the preset value in the register has always been valid, and the contents of the register
can only be processed by the next logic of the controller. When the register program is
not in the control logic, The value in the register remains unchanged.

Query: The type of register to be preset is specified in the information. The starting
address for register addressing is 0. The preset value of the register is specified in the
query data area. The M84 and 484 controllers use 10-bit binary data, 2 bytes, and the
remaining high 6 positions are 0. Other types of controllers use a 16-bit binary data
with 2 bytes per register.

Host sends Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 10 Preset multiple registers
Register first address | 2Bytes 10 20 The first address of the write register is
1020H
Number of registers | 2Bytes 0003 3 consecutive registers
Number of registers | 1Byte 06 3 registers occupy 6 bytes
Data 1 2Bytes 02 01 Data in register 1020H
Data 2 2Bytes 04 03 Data in register 1021H
Data 3 2Bytes 06 05 Data in register 1022H
CRC 2Bytes BD 9B CRC check code of the first 13 bytes
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Response: Normal response returns slave address, function code, start address
and preset register number..

Slave loopback Bytes Example (Hex) Annotate
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 10 Preset multiple registers
Coil address 2Bytes 10 20 The first address of the write register is
1020H
Coil state value 2Bytes 0003 3 consecutive registers
CRC 2Bytes 8502 CRC check code of the first 6 bytes

The following is the data packet format sent and received by the master and slave of 7
Modbus TCP commands. The rest of the commands can refer to the format. The code
function and description are omitted in this section, please refer to the Modbus RTU
section for related content.
(1) Function code: 01H

Host sends Bytes Example (Hex) Annotate
Transmission 2Bytes 00 00
identification
Agreement Logo 2Bytes 00 00
Data length 2Bytes 00 06 There are 6 bytes after
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 01 Read coil status
Coil first address 2Bytes 0000 The first address of the coil is 0000H
Number of coils 2Bytes 0008 Read 8 coils in a row
Slave loopback Bytes Example (Hex) Annotate
Transmission 2Bytes 00 00
identification
Agreement Logo 2Bytes 0000
Data length 2Bytes 00 04 There are 4 bytes
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 01 Read coil status
Number of data 1Byte 01 1 byte
bytes
Data 1Byte 02 Binary is 0000 0010, DO1 is ON
(2) Function code: 02H
Host sends Bytes Example (Hex) Annotate
Transmission 2Bytes 00 00
identification
Agreement Logo 2Bytes 00 00
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Data length 2Bytes 00 06

Slave address 1Byte 01 Communicate with No. 01 slave

function code 1Byte 02 Read input status

Enter the first 2Bytes 0000 Enter the first address as 0000H

address

Number of registers | 2Bytes 00 08 Continuously read 8 input ports
Slave loopback | Bytes | Example (Hex) Annotate

Transmission 2Bytes | 00 00

identification

Agreement Logo | 2Bytes | 00 00

Data length 2Bytes | 00 04

Slave address 1Byte |01 Communicate with No. 01 slave

function code 1Byte | 02 Read input status

Number of data 1Byte |01 1 byte

bytes

Data 1Byte |81 Binary is 1000 0001, D17 and DI0 are ON

(3) Function code: 03H

Host sends Bytes Example (Hex) Annotate

Transmission 2Bytes | 00 00
identification
Agreement Logo 2Bytes | 00 00
Data length 2Bytes | 00 06
Slave address 1Byte |01 Communicate with No. 01 slave
function code 1Byte | 03 Read holding register data
Enter the first 2Bytes | 00 01 The first address of the register is
address 0001H
Number of registers | 2Bytes | 00 03 Read 3 registers continuously

Slave loopback Bytes | Example (Hex) Annotate
Transmission 2Bytes | 00 00
identification
Agreement Logo 2Bytes | 00 00
Data length 2Bytes | 00 09
Slave address 1Byte |01 Communicate with No. 01 slave
function code 1Byte | 03 Read holding register data
Number of data | 1Byte | 06 Number of data bytes 1Byte 06 3
bytes registers occupy 6 bytes
Data 1 2Bytes | 02 0B Data 1 2Bytes 02 0B 0001H Register data
Data 2 2Bytes | 00 00 Data 1 2Bytes 02 0B 0002H Register data
Data 3 2Bytes | 00 64 Data 1 2Bytes 02 0B 0003H Register data
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(4) Function code: 04H

Host sends Bytes Example (Hex) Annotate
Transmission 2Bytes 0000
identification
Agreement Logo 2Bytes 00 00
Data length 2Bytes 00 06
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 04 Read input register data
Register first address | 2Bytes 0000 The first address of the register is 0000H
Number of registers 2Bytes 00 01 Read 1 register continuously
Slave loopback Bytes Example (Hex) Annotate
Transmission 2Bytes 0000
identification
Agreement Logo 2Bytes 00 00
Data length 2Bytes 00 05
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 04 Read input register data
Number of data bytes | 1Byte 02 1 register occupies 2 bytes
Data 2Bytes OF FB Data in 0000H register
(5) Function code: 05H
Host sends Bytes Example (Hex) Annotate
Transmission 2Bytes 0000
identification
Agreement Logo 2Bytes 00 00
Data length 2Bytes 00 06
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 05 Forced single coil
Coil address 2Bytes 0001 Coil address is 0001H
Coil state value 2Bytes FF 00 ON state
Slave loopback Bytes Example (Hex) Annotate
Transmission 2Bytes 00 00
identification
Agreement Logo 2Bytes 00 00
Data length 2Bytes 00 06
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 05 Forced single coil
Coil address 2Bytes 0001 Coil address is 0001H
Coil state value 2Bytes FF 00 ON state
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(6) Function code: 06H

Host sends Bytes Example (Hex) Annotate

Transmission 2Bytes | 00 00
identification
Agreement Logo 2Bytes | 00 00
Data length 2Bytes | 00 06
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 06 Read register data
Register address 2Bytes | 0003 The preset register address is 0003H
Register value 2Bytes | ABCD Preset the value into the register

Slave loopback Bytes Example (Hex) Annotate
Transmission 2Bytes | 00 00
identification
Agreement Logo 2Bytes | 0000
Data length 2Bytes | 00 06
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 06 Read register data
Register address 2Bytes | 00 03 The preset register address is 0003H
Register value 2Bytes | ABCD Preset the value into the register

(7) Function code: 10H (decimal is 16)

Host sends Bytes Example (Hex) Annotate
Transmission 2Bytes 0000
identification
Agreement Logo 2Bytes 00 00
Data length 2Bytes 00 0D
Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 10 Preset multiple registers
Register address 2Bytes 10 20 The first address of the write register
is 1020H

Register value 2Bytes 0003 3 consecutive registers
Number of data bytes | 1Byte 06 3 registers occupy 6 bytes
Data 1 2Bytes 0201 Data in register 1020H
Data 2 2Bytes 04 03 Data in register 1021H
Data 3 2Bytes 06 05 Data in register 1022H

Slave loopback Bytes Example (Hex) Annotate
Transmission 2Bytes 00 00
identification
Agreement Logo 2Bytes 0000
Data length 2Bytes 00 06
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Slave address 1Byte 01 Communicate with No. 01 slave
function code 1Byte 10 Preset multiple registers
Register address 2Bytes 10 20 The first address of the write register
is 1020H
Register value 2Bytes 0003 3 consecutive registers
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Sales and Service

Shenyang Guangcheng Technology Co., Ltd.

Address: 5th Floor, No. 135-21, Changging South Street, Hunnan District, Shenyang
City, Liaoning Province China

Wechat:gckj777 ®
Whatsapp:+8613644001762 EC‘ iN

email:sygckj@gmail.com
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