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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 the necessary review of the document. However, as the
product progresses and evolves, the document may contain errors in technical
parameters or editing. We reserve the right to make adjustments and modifications
without prior notification to the users.

(2) Trademark
The industrial Ethernet protocol (CC-Link IE Field Basic) was developed by CLPA and
is strongly supported by Mitsubishi Automation.

(3) Patent Description
The designer of this product has obtained patent protection for both its appearance
and the technical implementation method. Any attempt to copy, imitate or reverse
engineer it could potentially violate the law.
(4) Copyright
Without the author's permission, it is strictly prohibited to copy, distribute or use this
document.

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 2023.10 First release

1.4Reference 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.Specification parameters
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2.1 APG1505 Specification Parameter Table

CC-Link IE Field Basic communication parameters
Serial L
ltem Specification
Number
1 Agreement CC-Link IE Field Basic
2 Transmission rate 10/100 Mbaud, Automatic transmission speed recognition
With dual RJ45 switches, it is an industrial Ethernet that complies with
3 Bus interface IEEE 802 .xx standards, featuring auto-negotiation and auto-crossing
functions.
Communication .

4 The only MAC address in the world

address
5 Transmission cable CAT5e shielded cable
6 Port protection Transformer isolation, 1500V DC (IEC61000-4-2)

Modbus communication format
1 Transmission mode Modbus RTU
2 Physical interface Open type connector with 5 pins (including terminal resistor interface)
3 Porter (kbps) 2400,4800,9600,19200,38400,57600,115200
4 Function code OMH. 02H, 03H. 04H. O5H. 06H. OFH. 10H
Other specifications
Dimensions of the .

1 (i) 14*(3&)30* (E) 85mm

shape
2 Installation method 35mm guide rail
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 PPy 24 VDC(+20%)

voltage
6 Rated current 110 mA (24 VDC)

Table 1 Parameter Specifications
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3.Hardware description



3.1 Power interface
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Table 2 Power Indicator

Pin Identifier Description
. . 24V, positive terminal of the
DC power supply
> M negative terminal of the DC
power supply
3 PE ground connection

3.2 Communication interface

The module uses a physical interface with two RJ45 sockets for communication, and

it has the function of a switch by itself. They are respectively identified as X1P1 and X1P2.

3.3 LED indication

LED indications are divided into 3 types. These include power indication, Modbus

status indication, and CC-Link IE Field Basic 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.
CC-Link IE Field Basic Indicator light
, The module enters the operating state and successfully
RY Red light , . . : ,
establishes a connection with the main station.
MT green Cycle data exchange
The LED indicates that there is a maintenance request for
SF green
the module at present.
, System failure - Hardware or software failure of the module
ER Red light

is indicated.

Table 3 LED Indicator Definitions




Version numberV1.0

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

] TR Pin Signal Description
;-i_| DA 1 TR1 Terminal resistor connection selection
‘E_ri DG 2 DA Receive/send data, line A (red)
i - 3 DG Data ground
b 4 DB Receive/send data, line B (red)
r;f::;czeMOdUbs 5 TR2 Terminal resistor connection selection
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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: 0
, Received , .
Retention c Timeout Error Code Running Status
rror

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

Decimal
Bit: 4 Bit: 3 Bit: 2 Bit: 1 representatio| Description
n
0 0 0 0 0 No errors.
0 . . ; 1 lllegal registered
address
lllegal
0 0 1 0 2 o
parameters
Errorin
0 0 1 1 3 -
receiving data
Error in sending
0 1 0 0 4 .
timeout
The host is
0 1 0 1 5
currently busy
Errorin
0 1 1 0 6 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

m LA_Config - 0O X
H .

(2 & @ [ (@)=
ey MRS

EREEREEAR BAUBTRE Tafhzsml [ |
it \ |
IF it [ |
FFIER \ |
BiARR \ |
rRaE \ |
T [ |
B [ ]
T_STZE (byte) 0_Size (byte) C_Sizelbyte)
[ | |
rREREe
Rpea: [
ElRENE [
#HoO# [

REEREE
SHBER
LTINS | T8RS ¢ EXEELT hetp-//oww latoss on Ver: ¥i. 0 Build time:2021 01 28 14:11:14

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

e @ v D[R C

DHCP scan Download Monitoring Parameters Description  Help

sarvice template parameters file Import

13
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5.3 Scan the gateway module in the network.

Click the scan module button @ )

IPHHEERE: | 192 . 18s . o 1 — 132 . 1&3 . 0 . 255 |
0%

| ome || e

Set the IP address range to be scanned (in the display area), and ensure that the
network IP parameters of the computer are in the same network segment as the set ones.
Click "Start" to enter the scanning stage. Modules that are scanned will be displayed
within the set IP range.

Note: The IP address of the module must be in the same network segment as the
local network card address. (The factory default network segment for the module is

192.168.0.%)
S8  mAuedeaes [
o — R

Dy 7C-BA-CC-00-00- g
P i 192 2

IR 0

B V1.00 Apr 27 202309:39:54.

RN INONE

1_STZE(byte) 0_Size(byte) C_Size(byte)

o [o Jo

FRERES

e —
e ——
P —

14



Version numberV1.0

5.4 Modify the IP address of the module

5.4.1 Method 1 (This method is only applicable when "IP
Address Allocation Method: Dynamic IP" is selected)

MAC P poe] ﬁﬂﬂm

1) TCUBAGCC D11 GO0 (B6 (192 . 18 . 0 : EHE | o
| Eoes
gk
hi#EE
| fEFEE |

DHCF SzhEE SERE (6 3 A E O e

HelE

DHCP

Click the "Add MAC" and "Delete MAC" buttons to add the MAC codes of the modules
that need to be assigned, and fill in the corresponding IP addresses. After adding, click

Click the button in the toolbar to activate the DHCPService function.

"Start Service" (as shown in the following figure).
Enter the process of allocating IP addresses. The success of the allocation can be
displayed in the status column at the back (as shown in the following figure).

N
F.g

MAC Ip brs RTImAE
76 HBASHEE =ltoan0 SER 192 . 168 . 0 . 3 | oEEED AL
BENBRS
AR |
nEES
BFEE
DHCF SEhEE SRR, R 36 Bk BT E Hitht
[04-Feb—71 13:55:17] DHCFDIISCOVER for 7o baiee:11:00:8h () from interface 192 168 0. 163 received
[04-Feb—71 13:65:17] Host Tebaice:11:00:6h (HostTobaerellO0Bh) offered 192 165.0.3
[04-Feb—=1 13:65:17] Host Te:baice:11:00:6h (HostTobaeellO0Bh) offered 192 165.0.3
[04-Feb—21 13:58:17] DHCPIISCOVER for To:baiee:11:00:6b {) from interface 169 254, 162 135 received
[04-Feb—71 13:58:17] DHCPREQUEST for 7e:basce:11:00:6h (lwip) from interface 192 168 0.163 received
[04-Feb—21 13:65:17] Host Te:baice:11:00:8b (lwip) allotted 192.168.0.3 for 36000 seconds

After all the assignments are completed successfully, click "Stop Service".

15



Version numberV1.0

5.4.2 Method 2 (fully available)

Click the button @ in the toolbar to display the interface shown in the following

picture.

ey e

Click on the global scan option to scan all the modules within the entire local network.

_ IRt | FER® BARR e
1‘ TC-BA—CC+00-00-00 (182 . 168 o 2 |25 . 255 . 25E i} |192 168 0 1 FIR(E
sl 5| EN [ MREHEE | E=

_ nac | st | FEES BARE | mmEn R
1| 7C-BA-00-00-00-00 |192 s 0 . 3 % 5. 26 0 |12 8. 0 . 1 AFG1503 SELERIN
e anon e

£« - oo
Modify the IP address in the table. After the modification is completed, click "Modify

IP" to download the modified IP into the module. Check the status bar at the end to see if

the allocation is successful.

16
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5.5 Modify the MODBUS parameters of the module

First, scan the module into the display area (as shown in the following figure)
1. Match the Modbus master communication parameters with the corresponding
Modbus parameters of the communication target.

[E]uu:o-mg -8 X
A mauldse
ST TER02) oy N —

mww: [ro8acoa00%0 H
w (e ]
raEnE [o ]

ao
W __NONE

stz (hyee) izt izatiyte)

TR aptr

LATCOS | o e T

2. Set the co
following figure

mmunication message, click "Modbus Config", as shown in the

2] LA Config -8 x
OB sSAQuREDBE e
omer  [oscowmm |§
Lo T —
A CL R
e s NoNE
1STZE(byte) 0_Size(byte) € Size(byte) -
lo g o ]
fRERES
R
me [ ]
& @ ]
ARESMBAE
I =
it 3 | SRS E 2 (brte) MbEHERICR (22 brte)  B&: WEFEBU Vord)  RWFERQ Word)
Z2hn
. . ﬂﬂlljlsﬁ M M n n
3. Right-click on the red box, a menu """ will appear. Click on "Add" (to add

Modbus messages), and then click on "Delete" (to delete Modbus messages).
For example:

In this configuration, three types of messages are configured, including

reading 10 16-bit data and writing 10 16-bit data.

17
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The input bytes correspond to RWr in the Mitsubishi software.
The output bytes correspond to RWw in the Mitsubishi software.

When the module parameters are set to maintain, Y100 is the high bit and
Y101 is the low bit, which is a control word. X100 is the high bit and X101 is the

low bit, which is a status word.

When the module parameters are set to swap the high and low bits, Y101 is
the high bit and Y100 is the low bit, which is a control word. X101 is the high bit
and X100 is the low bit, which is a status word. (The definition of status word
control word can be found in the specification.)

Messages can be added or deleted as needed. The Modbus message contains the
slave station address, function code, register address (starting address), data length and
status information. These details need to be filled in according to the parameters of the
actual communication object.

The data in the red box is calculated based on the filled-in message. The input data
length and output data length are required when configuring the PLC communication.

4. After the configuration is completed, the parameters will be downloaded to
the module.

SR QuEgR®

APG1503 (192, 188, 25 . S
Tt [aPG1503
FE |7C-BA-CC-D0-GG-00
|r92.fse.25o 3
i | 255.255.255.0
1 192, 168, 250. 3 T# 192 £6000.8
0
V1.01 Dec 7 2021115351
NONE
0 Size(byte) C_Size(byte)
o o
RESHBIME
usC i
.
i FHTH
i 100%
HERAE | 50ns v
eimeE [ 1008 v
LTS [ 85 SR ER A BRE e http. /wvww latcos. cr | [Ver. V1.0, Puild time. 2021, 12, 07 15 14,25 |

Click to download the parameters to the module.(:Y)

18
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6.CC-Link IE Field Basic Connection

Instructions

This manual is applicable to the APG1505 product and the Mitsubishi FX5U series PLC. It
provides the configuration and usage methods through the CCLINK_[E_Field Basic

communication connection.
Open the GX Words 3 software, select "Project" from the menu bar, then choose

"New". Select the PLC series and the CPU model. For this example, let's take the 5U series

CPU as an example. As shown in the figure.

SEE BRVERE SN0 WM FR0) BHE) BRR) SED) TAD EOW BHH
o T o KRR I e S L LR @O
el AN s R [, ol

[ [ [ e =

&Error| 4Warning | @nformation | @CheckWarning Sk

6.1 CC-Link IE Field Basic Parameter Settings

Select the "Parameters/FX5UCPU/Module Parameters/Ethernet Port" option in the

left navigation window, as shown in the figure.

IE:P) BEE BEME SRO BNV FHO) @6 SR $E0) TAM WO #ib)
= a{‘J" Wnamw FREELARLECN: 100 -, T OO ek ~

iRa e Srvsed WY SR TAR i~

i35 [
EFEHERHA

Set the IP address and subnet mask of the PLC master station as shown in the figure.

19
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TH2(P) HiE() WI/ERE RO WE(V) EEO) @iKe) SRR 2ED) TEM &#0W) #eH)

Jt ! = d , B
B s AR

FERNEN AT EET BE B”E S
A R R \n E——
5 B2 o IPEBAE R B
ErE N IPHihE 192 . 168 . 0. 150
ALl TRESD 255 . 255 . 255. 0
BRI 192. 168. 0. 1
ARG ERRE LA s ==
i R | CC-Link TEF Basic B
CC-Link IEF Basic TR =
FISEECERE < i
RIFTRE HEEBRE
|~/ MODBUS/TCP % B
ONRIIS /TCPAS A I *fEA be
Vi
WEIMA]. [AMEHICC-Link TEMBME Basic.

HH Y R (k) WE Rk (U)

R2F (4)

% rrnr e inn | @0 inn A0 G

After settmg the main station address and subnet mask, in the CC-Link IE Field Basic
settings window, check the option to use CC-Link IE Field Basic and set the network
configuration settings, as shown in the figure.

| THP) G0 EEEEE R0 WEY) E40) BHE) BRE) SED) TR BOW) S850H) -ax
DT D AR SRR Ea - G0 e hd -],

T 4 =
SRR
BESIRRE pt L]
|- CC-Link IEF Basic it @

REERGE RGN

BlFRE HERR
|- WonmUS/ TCPELEE.
MODELS/TCPIERHE RIER

SRHiE EaE
AREEERRE A
o prer e #EaE v
WEIMEL. [ fkfloc-Link TEME#Basic.

| MR BE® BE AR

| iWaming | nformation | @CheckWarming | - &' s

HE i BE =
i) 1% .
AR D —ss

|- CC—Link IEFBaslcﬂE

= MODBUS/TCPﬁtE
MODBUS/TCPEBH E FEA
o4 e <HETE>
DX RREEECERE
HERELEERERE SEFMBEE> ~

WE 1. [AfdH1cc-Link IEBRIHMEEBasic.

BE (K PR E A (U

=R W
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Manually add the module. In the CC-Link IE Field Basic configuration window,
directly drag the 1O module on the right side onto the CPU configuration at the bottom,

as shown in the figure.
B} CC-Link IEF BasicEE m] X

i CC-Link IEF BasicBeE () #RI5(E) ME(V) BUEREIXHA) ﬁﬂ%&ﬁﬂ%ﬁﬁl(m

B S E I ﬂﬂﬁ@l [ wERpmE |
EIERA R

E 8 if

IEF Basicitik H #

CC-Link

& fil JRBCA A (MR—J 452 51))
@ GOT2000Series

Bl @ Inverter (FR-A800 Series)
E @ Inverter (FR-F800 Series)

CC-in @ [H 21 @
k IEF CC-Link IEF Basiciff:ilfs
< > TR i

Change the IP address of CC-Link IE Field to be the same as the module address, as

shown in the following figure.

18 CC-Link IEF BasicRE
| CC-Link IEF fREE umm
IO ST R .
BERGH T
=

CC-Link IEF Basicii® | seseisi | dramste |
-] RX/RVEEE | EEw/RRridE =
~ il LT L] o TR TR R | TPl ‘ i
Al 5
OC-Link TEF Basicif it 64(/ifll1s) 0000 OO03F 32 0000 OOIF 1 Eit®

ink
o 102. 168.0. 150 235,235, 258.C Tﬁm&%tﬁiﬁ@)
| 192.168.0.6 | 255.235.255.€ lm@C-Link 1EF n-sic\uc_mm)

Ik
] RIMINR-.HEN)
@ GOT20005eries
@ Inverter (FR-ABOO Series)
= lnverter (FR-FBOO Series)

LT3
jCC-Link IEF Basicififiilkh
[T

T T QG (B A o B S A
> lsnxm) I

Then click "Set Feedback and Close" as shown in the figure.

B, CC-Link IEF BasicBRE O *®
i CC-Link IEF BasicE2E(l) 4RIE(E) WE(V) ﬂ.ﬁ&ﬁﬂ%&l’?ﬂ(ﬂ\)lﬁlﬂa ﬂ%ﬁlﬁ(ml
[ EREd R AW | [ MR s | | s x
ARG T T
B sy | CC-Link IEF Basuqﬁ | e | Wramse |
@ x5 s ‘ bE el 3
1EF Basicdiﬁ- [6TITD]
e 0 B CC-Link IEF Basic®t#f ( Z25LbL)
CC-Link IEF Basici®3E¥r#| 1 Mah = Ay A BB
A 1 8L e
I/041 &5 Bk
i) JIRTBOA i (MR—J4 5% 41)
@ GOT2000Series

@ Inverter (FR-A800 Series)
@ Inverter (FR-F800 Series)

L
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6.2 10 mapping configuration

In the CC-Link IE Field Basic configuration window, set the starting points of the input
and output of the remote 10 module as shown in the figure.

-5 |
|CC-Link IEF Basic B &

| CoLinkIEPBasicHTAE

| MEEEAE GHERD

Ifﬁfiﬁiﬁﬁ GEERE> i

=

. MODRIS/TCRiEEAEF *1iEH b

#=2M cPUfl
HoofrE | 5E | B £F RIFT Bl | oot | 8% | 26 | &%
RY 64 00000 O0O3F @ [F=iE®is X v | 64 100] a7
RY 64 00000 0003F & ==~ |Y - 64 100
Rz 32 00000 O000IF @ [%EEH7~ D v
= o EEeeE -

ik

BB B9 2 G I CPUR 7 A P B 1 5
B

FcPUB B oo E .

 REE || EEAMRLL

[ EHA |

CC-Link IE Field Basic output point mapping method: Each slave station occupies 64
digital quantity points, namely 64Dl and 64DO. The input and output points set here
correspond to the starting points X100 and Y100. Each slave station occupies 32 analog
quantity points, namely 32Al and 32A0. The input and output points set here
correspond to the starting points D2000 and D2100. The mapping of the 1O points of the
slave station is shown in the figure.

*E: 120-1708%F
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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

64Dl corresponds to Modbus Zone 1
64DO corresponds to Modbus Zone 0
32Al corresponds to Modbus Zone 3
32A0 corresponds to Modbus Zone 4

23
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6.3 Diagnose communication status

After completing the parameter configuration, the project can be downloaded to
the PLC. Then, the communication status can be detected through online diagnosis. In
the menu bar, select "Diagnosis”, and in the CC-Link IE Field Basic diagnosis window, you
can view the status of the slave station IO module, as shown in the figure.

CC-Link IE Bieta oY S Ul s

Basic (@ 10| (D) O 16 (H) E W ) W 1L (D)
o GARBR R E

@crup) OB

HEWS 216

HIRTEA ). ..

SEHFHIT ]/ AR A AL
#No. 1 E Ty 2|m TN 4| ms E52IN 1/ m RN 0 REENE 0
#lNe. 2 e ~|ms ek “|ms f2 28 ~|ms =
#No. 3 i ~|ms ek ~|ms Bl ~|ms =
#No. 4 i ~[ms ek “|ms E::2IN ~|ms =

VAN

Lt g AlNe.1 v

i Ik Gk IPSbHE fLiikE VI el prE REHR ~
0

1 1 Lt E 192.168.0.5 feikh

0 KR

6.4 Monitoring and Output

When the PLC is in operation mode, double-click the module, and a dialog box will pop
up. Then, view the "Current Value" of the input channel; modify the "Current Value" of the
output channel for output control.

7. Unable to scan the module

1. Check the network connection

Use the ping module of the Windows command to ping the IP address. If it pings
successfully, check the status of the indicator lights. If it fails to ping, check the network
connection. If there is no abnormality in the network connection, scan the module again.
If an unknown device can be detected, the reason is that the module's IP has not been
allocated. Reallocate the IP and it will work. If the corresponding module still cannot be
scanned, check the status of the indicator lights.

2. Check the status of the indicator lights:

If the RUN light is off and the ERR light is flashing, it indicates that there may be
duplicate IP addresses in the network of the module. Check the devices with duplicate IP
addresses and handle them. Restore the factory settings of the module and reset the IP
addres

24
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