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1.1 Document Usage Instructions

This document outlines the product's functional specifications, installation, operation,
and settings, as well as information related to network protocols. This document is
intended for use by well-trained electrical automation engineers only.

(1) Disclaimer

The author has conducted necessary checks on the document, but as the product
evolves and develops, the document may contain errors in technical parameters or
editing. We reserve the right to make adjustments and modifications without prior notice
to the users.

(2) Trademark

Industrial Ethernet Protocol (EtherCAT) is a deterministic industrial Ethernet, which
was originally developed by the German company Beckhoff.

(3) Patent Information

The designer of this product has applied for patent protection for the appearance
and technical implementation method of the product. Any attempt to copy, imitate or
reverse engineer may violate the law.

(4) Copyright

This document may not be copied, distributed or used without the author's
authorization.

1.2 Safety matters

This product is a professional equipment designed for industrial use and can only be
operated by personnel with electrical operation experience. Before use, please carefully
read this manual and follow the instructions to operate it properly to avoid causing
personal injury or product damage.

This product is designed with an IP20 protection level. When using it, it needs to be
installed in a distribution cabinet with dust-proof and moisture-proof functions.

1.3 Document history

Version Date Description

V1.1 2024.9 First release

1.4 Reference document
{IEC11631-22007 Programmable controllers —Part 2:Equipment requirements and

tests) ;
(IEC/TR 61158 Industrial Communication Network - Fieldbus Specification) ;
(IEC61784-TIndustrial Communication Network - Industry Standards Part 1:
Fieldbus Standards) ;
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2.1 APG1504 Specification Parameter Table

EtherCAT communication parameters
Serial L
ltem Specification
Number
1 Agreement EtherCAT
2 Transmission rate 10/100 Mbaud, Automatic transmission speed recognition
3 Bus interface RJ45
Transmission )
4 CAT5e shielded cable
cable
5 Port protection Transformer isolation, 1500V DC (IEC61000-4-2)
Modbus communication format
Transmission
1 Modbus RTU
mode -
Physical , o , , , ,
2 , Open type connector with 5 pins (including terminal resistor interface)
interface
3 Baud rate (kbps) 2400,4800,9600,19200,38400,57600,115200
4 Function code OMH, 02H. 03H, 04H. 05H. O6H, OFH. 10H
Other specifications
Dimensions of
1 (L) 114 * (W) 30 * (H) 85mm
the shape
Installation ) _
2 35mm guide rail
method
3 Protection level P20
4 Environmental Transportation and storage: -40°C to +70°C  Operating
temperature temperature: -20°C to +55°C
Power suppl
5 i 24 VDC(+20%)
voltage
6 Rated current 10 mA (24 VDC)

Table 1 Parameter Specifications
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3.1 Power interface

Table 2 Power Indicator

] L+ Pin Logo Description
1 24V, positive terminal of the
DC power suppl
— PE P PPy
negative terminal of the DC

power supply
3 PE ground connection

i
=
=

Figure 1 Power Interface

3.2 Communication interface

The module uses a physical interface with two RJ45 sockets for communication, which
are respectively identified as IN and OUT.
Table 6 ETHERCAT Communication Interface

Pin Signal Description
Data transmission positive
1 TD+ .
terminal
Data transmission negative
2 TD- ,
terminal
3 RD+ Data reception positive terminal
([ %) 4 NC Unused
00000000 5 NC Unused
6 RX- Data reception negative terminal
7 NC Unused
8 NC Unused
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3.3 LED indication

LED indications are divided into 3 types. These include power indication, Modbus
status indication, and EtherCAT status indication. The definitions are as shown in Table 3.

Name Colour Explanation

Power indicator

PWR green Power indicator light
Modbus Indicator light
Communication failure. Data timeout or
ALM yellow Modbus , ,
incorrect data reception.
RX green Modbus Data is being sent.
X green Modbus Data is being received.

EtherCAT Indicator light

The module enters the operating state and successfully

RY Green light establishes a connection with the main station.
Cycle data exchange

The EtherCAT bus is not in the correct mode:

ER Red light There are communication, operation errors, or

communication timing monitors
Table 3 LED Indicator Definitions

3.4 Modbus Communication interface

The module uses its own wiring socket as the physical interface for Mobus
communication, where two TRs are terminal resistance selection terminals. An internal
terminal resistance of 120R is integrated within the module. When TR1 is short-circuited
to DA and TR2 is short-circuited to DB, the terminal resistances are effective. The

interface definition is shown in Table 4.
Table 4 Modbus Terminal Definitions

] R Pin Signal Description
wL. DA 1 TR Terminal resistor connection selection
:L i DG 2 DA Receive/send data, line A (red)
! DB
| 3 DG Data ground
= R
4 DB Receive/send data, line B (red)
Figure 2 Modubs ) _ _ )
I 5 TR2 Terminal resistor connection selection
nterface
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4.Protocol conversion
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4.1 Status register

"Status" refers to the status register of the gateway.
The definition is as follows:

Bit: 7 Bit: 6 Bit: 5 Bit: 1...4 Bit: O

Retention|Received Error Timeout Error Code Running Status

Regarding the error code 1...4 of Bit: Explanation

. . . . Decimal ..
Bit: 4 | Bit: 3 Bit: 2 | Bit: 1 . Description
representation
0 0 0 0 0 No errors.
0 0 0 1 1 lllegal registered address
0 0 1 0 2 lllegal parameters
0 0 1 1 3 Error in receiving data
0 1 0 0 4 Error in sending timeout
0 1 0 1 5 The host is currently busy
0 1 1 0 6 Error in executing function

4.2 Control Register

"Control" is the control register of the gateway.
It is defined as follows:

Bit: 3..7 Bit: 2 Bit: 1 Bit: 0

Keep Reset Gateway Error Clear Start / Stop

11
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5.Product Usage Instructions
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5.1 LAEConfig software configuration module

The module configuration software is named "LAEConfig". LAEConfig is a software
developed by our company with independent intellectual property rights. This software
is developed by our company specifically for our controllers. This software can be used
normally on systems prior to WIN10.

Al
Ir__.‘—_l

UAEConfigse
tup2021020

This is the installation file.

2

LAEConfig

This is the desktop icon after the installation is completed.

5.2 Software Interface Introduction

IE) LA config e Sl

DHCP 5

BN o
sy EESETE

EREEREER BABRETRE fathaem I |
T \ |
IF it ‘ ‘
FRHE \ |
iR \ |
I EME \ |
s \ |
Wi \ |
I_SIZE(byte) 0 Sizelbyte) C_Size(byte)
[ I |
RS
Hihenl: [
B I
E-J [

ESHIAE
SERER

Ver: ¥l 0, Build time-2021.01.29 14:11-14

The interface of this software includes: toolbar, module information tree
directory, parameter setting area, module information display area, and so

e @ v D[R C

DHCP scan Download Monitoring Parameters Description  Help

on.

sarvice template parameters file Import

13
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5.3 Scan the gateway module in the network

1. Connect the power supply of APG1504 to the DC24V power source
correctly.

2. Connect the DA and DB of modbus RTU to the A and B ports of the
modbus slave station correctly.

3. Configure the modbus parameters of APG1504 and generate an. XML file.
3.1. Install the LAECONFIG software. The version should be 5.0.10 or above in
LAEConfigsetup.

3.2. First, connect the Ethernet port of the computer to the debug interface
port of APG1504 using a network cable.

3.3. Open the LAECONFIG software on the computer and click the

8}
Button on the toolbar to disilai the followini interface.

mac IPitist FRUERS ERARIE BRER e
e s|s EC= R B e
Click on the "Global Scan" option to scan all the modules within the entire local network.
1 7C-BA-CC-00-00-00 §192 . 163 a 3 |2B6 . 255 . ZER a ?192 168 o 1 APG1504 :EEE?'E
HiEndiEl 52 R ERTE WEHRE =it

4ty o
*The default IP address for the network interface of the APG1504 gateway is set to: 192.168.0.3.

14
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3.4 First, scan the module onto the display area, and then click on the module that needs
to be configured.

ARk
O Rt

AHIIF 192 168.0.282 -

IPHHERE: 92 . 168 . 0 . 1 |—> 182 . 168 . 0 . B

() USE

COM& (SEGGER JLink CIOC UART Port)

Fin g1k
ELA config =
A0 sSQuBa@Daa
= - !
- oscRen i
3 fraen 15216803 L3
rRag o
ErE A 14 202
wmws e
ssatns i =
TRaRaN
anam
oy
"
REAMAE

aneh 8 ate Bome Puritn | B1op

own in the figure
below) according to the parameters of the communication object. Keep them consistent.

3.5 Set MODBUS message parameters. As shown in the following figure

A EQ@uleaDaE mex -
[T e wrz 8
arnsos
b 7¢.84-C000.00.00 ]
. 210003 >
rEng °
e 1t 14 024132958
sz none
Lm0 sinetmer )
3
rResEe
Ll
EEE
&
umEnmin
T T
m Mt TR nmny BlEex WEAT L BT 2] -t T
_ i e sstema o [ A | o " = 5
m 24 5 So e . e -] 10 L] B
i freanmns -] _¢ A "
1 e BTE b L) E T - |0 100 L
31 e EERRA e L] S . Ll O wsrem
O e
e
L
FREM oI FRIA 150a00

15
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Right-click "Add" or "Delete" message within the blank area of the red box, and then set
the message.

[E)LA config =&
SR EaAauRDaa At -
WPGT04192.168031 T
LS osialme Coimboe)
3 0 s
FERRES
e
EpsE
& i
2 HEESAN
bl e i seame  mEsm  Exe  wewA | mOWR  aReT | GoR = o,
[ N i S ; RN D
s 21 sEsrE oo g fen -] i 0 L] )
s e 2 1aE | % - 0 O 5 it
i wsewEns oo . ) ™ 0 0
51 SrTTTN e o e 10 m] L REFER
4 O o
3
—_—
[ ye— 8113 e
o e o

asl 2

4 e 200807 14 T

Set the message parameters in sequence, including product code (which must be unique
within the unified network), status word enable, control word enable, export ESI, etc.
Then download these parameters to the APG1504.

Save the exported. XML file to a folder for use when configuring.

B s X
1 @ > Deskiop v O 7% Desktop ##% P
|y sFEmas =- @0
& = % R £l B
R == " Desktop 2024/9/14 11:25 i |
© ESOZHC 2024/9/5 10:55 i
~ @ OneDrive - Pet
7 eswooc-dal 2024/7/22 13:08 i
> EBER = :
2 UINSTH 2024/9/25 15:33 St
i 7 latcos PLOETR 2024/7/21 13:51 i
1 1 B
:z{:ﬁa(ml [Ethercatmodbusmasteraml | V
RERERIT): Template Files (Template;Files(xml) ~

i - -

3.6 Copy the exported XML file to the corresponding folder directory of TWINCAT3 (as
shown in the following figure)

> kEBBE > Windows(C) > TwinCAT > 31 > Config > lo > EtherCAT

T B = =5
P h sEaE s S
. CAB00_EC.xml| 2022/8/2 17:01 XML 37 261 KB
B Hv320-ECATxml 2024/7/11 14:50 XML Izi 605 KB
B LUC-EA221010ml 2022/10/9 10:43 XML 3z 166 KB
B R51C1-EAPraVE2021.0326.xml 2021/3/26 16:58 XML 324 118 K8
B SRx_EA20230505.xml 2023/5/5 9:27 XML X2 22k8
B ethercatmodbusmasterxml 2024/10/6 13:34 XML Szi 9KB

I T T S Y

16
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3.6 Open the TWINCAT3 software and create a new project.

St P .‘ LA SEEETE
BIE BT VOW DI TWINGET TWINGAR WO TOOLS KCOR WINDOW  MELP
o - | b Adach - " I mrpeero-,

Shar Page. % X

»
TwinCAT" 3 ’
p Get Started | Beckhoff News
- B ;-
A
proper
" S L
X
b Recent [.NET Framework 45 - |Sort by: [ Default Search Installed Templates (Ctrl+E) 2 ~
| 4 Installed = : : 5 ; ; .
e ﬁ TwinCAT XAE Project (XML format) TwinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager

b Other Project Types Configuration

b TwinCAT Measurement

TwinCAT PLC
TWinCAT Projects
. samples
b Online
1 Click here to go online and find templates.
Name: APG1504 TEST

2l

Location: |C:\Users\Peter\Documents\Visual Studio 2013\Projects

[ Browse.. |
Solution name: | APG1504_TEST Create direck)ry%or <ol

L [T =]

3.7 Plug the network cable into the EtherCAT interface and use the software to scan the

EtherCAT devices on the network.

o e TET . e - s
oo aCoRt oW Kik
bl [T AT ) -]| J@mrpaera-,

2]

17
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Microsoft Visual Studio >

HIMT: Mot all types of devices can be found automatically

B=E =

4 new |/O devices found bt

[ )Device 1 [EtherCAT Automation Protocol] [0k 2 [TAP-Windows Adapter 3]]
[ |Device 2 [EtherCAT Automation Protocol] — [vEthemet [Default Switch] [Hypper Yirtug

[ |Device 3 [EtherTAT Automation Protocol]  [3ehZEdE 4 (Microsaft 'Wi-Fi Direct Yirtug e

B Device 5[EtheriCaT)  [LL35 (IntellR) Ethernet Cannection [11) 1219:4]]

Select A

Unszelect &l

Microsoft Visual Studio

scan for boxes

E(Y) B(N)

Microsoft Visual Studic

Activate Free Run

E(Y) =(N)

18



The data within the red box here is consistent with the configuration

software.

D4 APG1504 TEST - Microsoft Visual Studio
fOT VW PROJCT Ul
|B-t-maelsa

3 202225 (Load w8

FILE DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP

Releaze - | TwinCAT RT (x64)

JRrmEseRE- .

@ o-d &=

S infoData
S Box 1 (APG1504

)
Read holding Reg 101
Read.Input Reg ID_1
Read. Discrete inputs [D_1

W Write Mulipe Regs 0.1

W Write Multiple Coils 1D 1

T Westate

> @ infoData
&% Mappings

Ervor List
Y- Errors | 1 0 Warmings
Description Column Project

Ready

3.8 Communication Test with Modbus Slave Software

D4 APG1504 TEST - Microsoft Visual Studio
£ VW PROJCT Ul
|B-t-maelsa
[Buid 802225 (Loaded ] o8

DEBUG  TWINCAT PLC TOOLS SCOPE WINDOW HELP

P Attach.

FILE TWINSAFE

E -Q- - Releaze - | TwinCAT RT (x64)

2% @ @5 [<toco

Soluion Explorer
@ o-a|s =
@ir)

30 Soluton APG1S04 TEST-( project

4 = Device 5 (EtherCAT)
2% image

*% Image-info

2 syncUrits

S Box1 (461504
Read._holding Reg_ID_1
# Read holding Reg_ID_1.0
# Read. holding_Reg_ID_
Read Input Reg_ID_1
# Read Input Reg ID_1.0
# Read Input Reg_ID_1_1
Read Discrete_inputs_ID_1
b # Read Discrete inputs ID_1.0
4 T Write Multpe Regs_ID_1
B/ Write Multipe Regz1D_1.0
- Write Multipe Regs 1D_1_1
4 W Write Multiple_Coils 1D_1
b B Write Multiple_Coils 1D_1.0
4 B Westate
# Westate
# InputToggle
4 @ infoData
# stte

Ervor List

Y- Errors | 1 OWamings | ) 0 Messag

Column Project

b %1 AdsAddr
37 Mappings

Description

Ready
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of the LAECONFIG

i

Quick Launch (Ctrl+Q)

Device 5 (EthercAT)
SMDS_NOT DISABLED

2
THID~Device 5 (EthercAT)

SavelnOwnfile False

i

Quick Launch (Ctrl+Q)

Device 5 (EthercAT)
MDS_NOT DISABLED

2

THID~Device 5 (EthercAT)

SavelnOwnfile False

Toolbox
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D) APG1504 TEST - Microsoft Visual Studio ¥ | Quick Launch (Ctr+Q) p - @ x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

i0-0|B-o-QMP|EFa|D-C | b ausch.-[ | [Release | [TwinCAT RT (x64) =] JmsrmaeRE-,

 [Build 4022.25 (Loaded -| L] A A s dls-6e=0ana|[00. iR,

Co@ -8 &= vt e [0 | 2
Search Solution Explorer (Cirl+) p-

137 Solution "APG1504 TEST (1 project) Value: 50 o

4 Gl APG1504 TEST

New Value: Force. Release.

Eewc Comment:

B Box 1 (APG1504)
4 17 Read_holding Reg 1D.1 i
#! Read holding ¢

4 W Write Multiple_Coils 1D_
> [ Write Multple Cails 101.0
4 B WeState

1 Westate.
#I InputToggle
4 B infoData
# State 5

| @ 0Erors | + 0Warmings | © 0Messages | Clear | search rror List p-

L Descriptic il i Col Proj
P SR AdeAdd escription 3 ine. lumn roject
&% Mappings

Properties [N

23 Modbus Slave - Mbslavel - o x
File Edit Connection Setup Display View Window Help
DEE&E M| =228
] Mbslavel =
ID=1:F [|3|
Alias. 00000
1 0
2 0
Sz
3 (i}
s 0
1
11 0
),
Als 0
Rl g [
i, o
I
PE [
1
‘
For Help, press F1. Port 7: 9600-8-N-1
.

20
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Register types

Explanation

Comparison with PLC

Examples

(Coil Status)

Output port. It allows setting the
output state of the port and also
enables reading the output state of
this bit. It can be divided into two
different operating states, such as
hold type or edge-triggered type.

DO (Digital Output)

Electromagnetic valve
output, MOSFET
output, LED display, etc.

( Input Status)

Input port. The input status can be
changed through external settings,
but it is read-only and not writable.

DI (Digital Input)

Dip switch, proximity
switch, etc.

( Holding Register)

Output parameters or hold
parameters, certain parameters set
by the controller during operation,

readable and writable

AO (Analog Output)

Set values for analog
output, PID operating
parameters, variable
valve output size,
sensor alarm upper and
lower limits

(Input Register)

Input parameters. Parameters
obtained by the controller from
external devices during operation,

which are readable but not writable.

Al (Analog Input)

Analog input

Modbus register address allocation

) Register PLC Register Modbus | Symbolic name | Read/write status
Register types
address protocol address
: Readable and
(Coil Status) 00001~09999 0000H ~FFFFH Ox _
writable
(Input Status) 10001~19999 0000H ~FFFFH Ix Read-only
: : Readable and
( Holding Register) 40001~49999 0000H ~FFFFH 4x _
writable
(Input Register) 30001~39999 0000H ~FFFFH 3x Read-only

21
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