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Preface

This manual is applicable to the RCS2 control system version V1.29.00 and above, and it provides a
guide for debugging the EtherNet/IP functionality of ESTUN ER Series Robots.

Target Audience

This manual is intended for technical support personnel specifically working with ESTUN Robotics.

Precautions

During the installation and debugging of these components, operators must strictly follow the

instructions and explanations provided in this document.

Relevant responsible personnel must ensure that the application or use of the mentioned
products fulfils all safety requirements, including applicable laws, regulations, guidelines, and
standards.

While this document has been carefully prepared, the products described herein are subject to
continuous updates and advancements. We may not always verify that the performance data,
standards, or other characteristics described herein are consistent with the physical products
after each update.

Technical or editorial errors may occur in this document. We reserve the right to modify the
document information without prior notice. If the data, diagrams and text descriptions in this
document have not been modified for a product that has been changed, we will not make any
specific statement to this effect.

No modifications to the hardware or software configuration other than those specified in the
text file are permitted, and ESTUN shall not be liable for any consequences resulting therefrom.

The unit of measurement in the illustrations is in millimeters (mm) unless otherwise stated.

Safety Instructions

Injury
Auhrnin . . . . . s
Failure to comply with the safety instructions associated with this symbol may

jeopardize personal life and health safety.

Danger to Environment and Equipment
A Caution

Failure to comply with the safety instructions associated with this symbol may pose
significant risks to the environment and equipment safety.

Notes or Tips

Note
@ This symbol indicates that the information is provided to help you better understand the

Safety Instructions.
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Chapter 1 Function Overview

The EtherNet/IP interface refers to a communication method in which an external logic controller (such
as a PLC acts as an EtherNet/IP Scanner) and communicates with a robot (acting as an EtherNet/IP
Adapter) using the standard EtherNet/IP protocol.
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Chapter 2 Protocol Introduction

EtherNet/IP (Ethernet Industrial Protocol) is a protocol system designed for industrial applications. It is
the latest addition introduced by two major industrial organizations, ODVA (OpenDeviceNet Vendors
Association) and CI (ControlNet International). Similar to DeviceNet and ControlNet, EtherNet/IP is a
network based on the Control and Information Protocol (CIP), utilizing the same object library and

adhering to consistent industry specifications, ensuring good consistency and interoperability.

EtherNet/IP is an object-oriented protocol that ensures the effective transmission of both implicit real-
time I/O information and explicit information (including configuration parameter settings, diagnostics,
etc.) on the network. It utilizes standard Ethernet and TCP/IP technologies to transport CIP
communication packets. By combining the widely used Ethernet and TCP/IP protocols with the universal
and open application layer protocol CIP, the architecture of the EtherNet/IP protocol is formed. The
layers of the protocol structure are as follows:

Application Layer Device Description & Application Object Classes
CIP
Presentation Layer
Explicit Message Implicit Message
Session Layer
Transport Layer TCP/UDP
TCP/IP
Network Layer P Protocol Suite
Data Link Layer Ethernet Linker
IEEE802.3
Standard
Physical Layer Ethernet Physical

EtherNet/IP Protocol OSI Model
2.1 Main indicators

1. The robot has EtherNet/IP Adapter functionality, supporting a maximum of 256 bytes for implicit

data input/output, and the communication data size can be adjusted.

2. In the Multiprog programming environment, users can access the data area through the provided

interface and parse the data for command/status interaction.
3. The communication cycle is set by the EtherNet/IP Scanner.

4.  The device's EDS file is provided by the manufacturer.

2.2 Function configuration
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Currently, there are two versions of the EtherNet/IP module functionality in the system: trial version and
standard version. By default, the EtherNet/IP functionality is not enabled in the standard robot products
upon factory delivery.

Before using the EtherNet/IP functionality on-site, users need to activate it. The system supports two

activation methods:
1. Configuration in the PLC project

2. Configuration on the teach pendant

2.2.1 PLC configuration

Support is provided in the Multiprog template project to enable the trial version or directly register as the

standard version by calling the function blocks. The detailed instructions are as follows:
1. Trial Version

In the Multiprog project, the EtherNet/IP trial version can be enabled by using the
ER EIP SetTrialRunMode function block. The trial period is 30 days (counting from the first call to this
function block), and the EtherNet/IP functionality will be automatically disabled after the trial period

expires.

Example program to enable the trial version:

e d Blas

1 (+%F I {F ® {V Ethernet IP t33Ethernet I E3 TE 1% 19 E r R B 3 w)
l,-ﬁ ecatful = il
LB GetTickTime 3 « Eip 108038 EM256F Tl A y AIEERGEEXY AR BAOREFERABSEr o
o
} pointer »
& rrocowos s
© ) ER_CHTZPLC Status i
9 U0 ER DataTypes B8
& (£ ER_MC_Contrel fn
Ul 2r_10_LTB 11
i (D) ER_FIC_Shere_VAR 12 G
© U ER_PLC2CHT Cosmand 13| bSeﬂualRunladeEmble =FALSE;
# U ER_System_Contrel 14 “ﬂ:‘l le_1 (Enable:=bSetTrialRunModeEnable) .
+ (D) E8_poo_EXTEND :g TrialDaysRemain|=ER_EIF_SetTrialRurMode_l.DaysRemain
& (D) ER_EtherNetIP 17 ——k
© (D) ER_MudbusTep 18 Remaining trial days
SRR 12 —
. 0 « BP Codeff 8™, B ¥ ELicenseCodeli EETH)
) IR UserDataTyge 1 bGetPr odeEnable: =FALSE
b= {22 ER_EIP_GetProductCode_1 (Enable:=bGetProductCodeEnable)

[£] Demo_EIP MeartBew ProductCods:=ER_EIP_GetProductCode_l.ProductCode

=
20

(%] Demo_EE_ETP
] Deno_tr_pr_10 26  bSetLicenseCodeEnable:=FALSE 2 A
gy 26 ER_EIP_SetLicenseCode_l (Enable:=bSetLicenseCodeEnable, LicenseCode:= DINT211(=171638139s) )
| Demo_ER_SIN_IO 27  bDone:=ER_EIP_SetLicenszeCode_l,Done
®| Demo_RE_FLCVar (28 DbErr:=ER_EIP_SetLicenseCode_l.Error
=] testFB 29 IuEzﬂd::EK_E!F_SHL::enseCode_I,Enur[D.
0

(8] £8_VserControl
[T = ncrroghaia

|« i
I(y:q EL e, [ ER .. [EER Vsed... |[E{G8:Den. .. [gﬁa:nn 2
|E' T i e 50 BT e weews mismeor- T
M BipInput ™" Confi guration, Resource. Wask ER VserC:| | o ETTAER Resource’ ERRTECHT 3
| EFEAER Resourco’ BERTRAN )

Note: In the above diagram, TrialDaysRemain indicates the remaining trial days available for use (unit:
days).
2. Standard Version
The standard version has no time limit. In the Multiprog project, you can register as the standard version
by following these steps:
1) Use the ER_EIP GetProductCode function block to obtain the product serial number and send
it to the manufacturer. The manufacturer will provide the corresponding product license code.
2) Use the ER_EIP SetLicenseCode function block to register the obtained product license code
into the EtherNet/IP module. After successful registration, restart the controller for the changes
to take effect.

Note: The product license code needs to be registered only once. Registering it multiple times may cause

the license code to become invalid.
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Example program to register the standard version:

Ezﬁ:tﬂ ®AE NEY IEE BUE TROQ WL BN MK 00 2

) & &[] il 0 H g A o i 2 B R
! % é (<& T TF % (UM Ethernet IPTRGT DI+ 7r EREthernet IFVAGF % + 5 7 17 10112 P SR A A %) i
ecatfal =
1B GeTickTine 3 (v Eip OBMEHBCEHMRASL, IEEFEEEXMREE: AATREEFEAREHE:
L pointer 5 (s
L pROCONDS 6 Elp Enable--—- (L INEEIS T RE Z#hal i
@ Q) ER_CNTZPLE_Status 7 #Eﬁ};ﬁg:ﬂﬁﬁﬁ - B R
ataTypes 8 =& . i
FR oL b, S EnR (RERCPEERERL
o (0 ;o e i
@-\B) ER_PLC_Share VAR 12 (+ AR
@ ) ER_PLCZCNT Command 13  bSetTrialRunModeEnable:=FALSE;
@ \[) ER_Systen Control 14 ER_EIF_SetTrialRunllode_1 (Enable:=bSetIrialRurllodeEnable) .
@ ) ER_PDO_PATEND }g TrialDaysRemain:=ER_EIP_Set TrialRunMode_1. DaysRemain:
@ U0 ER_EtherNetIP 17
=@ m_uudbusrcp Product Code

= !R_\lnrD-thpu
1 BsErOy

[E] Demo_ETP HeartBeat

[Z Demo_ER ETF

[Z] Deno_ER_PHY_T0

| Demo_ER_STH_IO
Deno_RE_PLCYar

[&] testrn

[2] ER_UserControl

(8] ER_PICFroghain

12
19 (+ ETHR4)

20 (s vaductccd LT R BT FiR#LicenseCodedl TiE1TMRx)
21 bGetProductCo able =FALSE;

22 1 (Enable:=bGetProductCodsEnable) :

23 | ProductCode|=ER _| EIP GstP:uductCods 1, ProductCode
2 [rmeica]?
25  bSetLicenseCodeEnable:=FALSE:

28  bErr:=EE_EIP_SetLicenseCode_1.Error
29 IuE::Id.: =ER_EIP_SetLicenseCode_l.ErrorID;

Activation Code

26 ER_EIP_SE(LLBenseCurle_l(Inabia::bSeleensaCud.eEmbl = DINTZ11(+171538139) )
27  bDone:=ER_EIP_SetLicenseCode_l,Done

|_| o m 1

@ zru [E=s

EftB R ) R

|EEJERserD. .. |38 Dem. .. ﬁﬂﬂ:n“...

F ET] il T 51 G EERAER R BRI “NgeT =
M EipInput | 272 | | Confi guration. Resource. WTask ER_UserCc ,’ EAEABER Resource’ ERRIECHEFE 1
TFAT 0 Resonrce’ ABRIRMAIR

Note: The assignment of the activation code DINT#11 in the diagram is for demonstration purposes only.

Please use the actual activation code in practice.

2.2.2 Teach pendant configuration

Support is available to enable the trial version or directly register it as a standard version on the teach

pendant.

- - ESE
[B15)
O] @)
ol
O]
1Ol @)

A
AR S EENS , ST AR therliet/TPIED], {8 B — ARIMEMAITE, AR
frvihn: AR, SRR therNet/ TP, Aot FRHATRAIPAH -

LR A

ZDZZﬂ?{B 21:36:29

fﬁ?iﬁﬁﬁﬁmﬁklhﬁﬁﬂ
ESTUN ROBOTICS CO., LTD

ESTUN

ROBOTICS

1. Trial Version

Under the Admin permission of teach pendant, access the software licensing in advanced settings. Click
on the trial version to enter the trial version interface. After clicking the activate button, the interface will
display the remaining trial days. The trial period is 30 days (counting from the first established
communication), and the EtherNet/IP functionality will be automatically disabled after the trial period
expires.
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V. 20% nullTeol Werld

EtherNet/IPIEIEIEIMENEEITHISE (PLCME
FIEtherNet/IP Scanmer) JBITFA/HEEtherNet/IP
U}l}{%ma‘%)\ (EthexNet/IP Adapter) JAMMAY
—HHER A
= B A R B PR Y
EthexNet/IPEEQ], 57HI T in RIS AT EEA
A1), MBiHAPR IS SRR e thex et /TPINRE,
=PI e i A B A e therNe t /IPEE ],
ST AR -

ZDZZ-U?—QE i 40:22

|
ESTUN ﬁ?iﬁﬁmmaﬂﬂsﬁm
ROBOTICS ESTUN ROBOTICS CO.,, LTD

Vo20% rllTool World

Etherlet/

Etherfe t/TPIEEESMERBIBIEHI 2 (PLOEHE
FIEtherNet/IP Scanner) iBiT#R/EEtherNet/IP
T}}l)('%ma%,k (Etherlet/TP idapter) jEIAD
—WJ_}E e
EFTLLJE&J%&FEH&%%E%W/EE’]
EtherWet/IPEEL], ??EET&)%RWJ%‘HE%
ET7E], #RiTHAMRNG BafotiAlE therlet /TPINRE
EFIIEE S T?Fﬁﬁfﬁﬁ’]EtherNet/IP}%D,
EA MR -

202‘2*0?425 21:36:48

|
ESTUMN E?iﬁﬁﬂmaﬂﬂz‘ﬁ‘ﬁﬂ
ROBOTICS ESTUN ROBOTICS CO., LTD

2. Standard Version
To register as the standard version on the teach pendant, follow these steps:

1)  Under the Admin permission, access the software licensing in advanced settings. Click on the
standard version to enter the Standard Version interface. Click the "Get" button on the
interface to get the product serial number. Send this serial number to the manufacturer to
obtain the corresponding product license code (matching the product serial number). (If the
activation status is already activated when entering the interface, this activation
configuration process is not necessary)
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2) Enter the obtained product license code into the activation code editing box on the teach
pendant. Click the Activate button. If the entered product license code is correct, a successful
activation message will be displayed, and the activation status will be activated. If the
entered product license code is incorrect, a successful activation message will be displayed,
and the activation status will be deactivated.

rullTool Horld ‘ &

EtherNet/IPIEOEIE S EIZHEITH S
(PLCZ{EHEtheriet /1P Scanner} Eid#5
EE therNet /TP 54122 ) (EtherNet/IP
adapter) 18R AI—FERF

EFI0RE % AR EREtherNet /IPEE
O, S8 B EEMeRnEs. Eham,
WA IERETRIER, S5 “HUE T R, BIE
FEERENR.

271579158

ZEIlT 05-05 01:42:01

EE‘EEWMLE@\I&EFE
ESTUN ROBOTICS CO., LTD

ROBOTICS

ROBOTICS

Err

‘ ¥ 208 rullTaol Horld

=E
Ol®)]
e (<) €]
171538139 li _‘

@

ol®

(PLCF{EAEtherlet /TP Sca

AEtherlet /IPHHESHEEA O |

Adapter ) EBRAI—FER A
EFINRE AR EFIEtherlet /1P

O, FEI HZEMTHONES. EWREE,

R A EFRETIETS, S “RuE” B, BIE

RIGERRT .

ZI]I'I' 05-05 01:47 48

ESTUN

ROBOTICS

fﬁ?ﬁﬁﬁ@ﬁmﬁklkﬁﬁﬁ
ESTUN ROBOTICS CO., LTD
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Chapter 3 Instructions for Debugging

In this section, the hardware Omron PLC PA202, CJ2M CPU31 is used as an example of an EtherNet/IP

Scanner to illustrate how to use the EtherNet/IP interface to interact with the robot.

3.1 EtherNet/IP Scanner

1. Install the software corresponding to the Omron PLC. After successful installation, the files should be

displayed as shown in the following image:

. OMRON
, Communications Middleware Uti
. CX-One
, CX-Server

2. Connect the computer with the installed software to the Omron PLC hardware using a USB cable, and
then configure the EtherNet/IP settings through the software.

1) Open the Omron Network Configurator software for EtherNet/IP configuration. Install the EDS file for
the EtherNet/IP Adapter. Drag the device from the left side to the right side of the EtherNet/IP network
and modify the corresponding IP address (set the IP address of the EtherNet/IP Adapter according to the

actual device). For example, refer to the following image:

£J Untitled - Network Configurator Installing EDS files
File Edit View Network Device [EDSFile| Tools Option Hel
- P
MECIEREERIE - Il
| | | Create... :3
Delete
el herNet/IP_1
ER Fetwork Configurator b=
B8 EtherNet/IP Hard - . . . .
%@ i e 44 Find... E !' *___—- Right-click to modify the device
—+{), Vendor
- ™
- £ (@) ESTUF Robotics Add to Network
Pl B Commumications Adepd i p3161 17231663
M-EIP21 ESTUN
i (] ESTUN EtherWet/IF [ Droperty.. Etharet/P
* [ (&, OMBOF Corporation dapter Devic
{3, DewiceType Create EDS Index File

Vsage of Device Bandwidth

x
Message Code Date Description
Uy RAR:0208 2072/07/18 11:40:03  172.31.8.1 CIZW-EIF21 : The configuration of conmections were updated
nsc:0300 2022/07/19 11:21:55  Network download was completed

2) Click on "Connect" under the "Network" section to connect to the hardware device. The status in the

status bar will show "Online".The process is as follows:
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52 Untitled - Network Configurator

File Edit View

DS HE| 2

letworl ce ile  Tools tion e
N k| Dewi EDS File Tools Opti Help

ﬂ Connect. Cirl+W s (|EH

B Disconnect...

B® |

|k a|la4d

Ctrl+Q
e TN

&7 Change Connect Network...

@ Hetwork Confi

=-E8] EtherHet
(=

Devicel

Wireless Network L4 a
% Upload Ctrl+U
%% Download Cerl+D 172,31 6.63
Verify Structure Ctrl+E ESTUM Ether...
2 .181
I/O Connection b

£2 Update Maintenance Information
Update Device Status

Connection Structure 4
Auto Connection...
EtherNet/IP Datalink Tool

View Device's Connection Structure Tree...

Check Connection Ctrl+H

Find Variable Cirl+F

Add...
Copy...
Delete...
Change View... j

ce Bandwidth

= ,7
II'l Message Code

Property...

ate escription

[ Select Wct Netwcrkm gw

Select a network port that wou would like to

Browse
EI# BackFlane
&P 0 FFPLCL
&P ¥ CTZN-EIP21
r#f BackFlane

R JTCE 2|

Device Information

Yendor ID : Froduct Hame
Device Type Revision

| ok || Cencel |
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QUnﬁtIed-Nemg_rkcmﬁgﬂmﬁr"‘”..ml » & - — _—- - _— ol S|

--'_-'-"]I Edﬁm—ﬁmrk Device EDS File Tooks Option Help
DEE 28| & bl £ @ % | mm
RE|dd|eoV|@| &N P& || it

- = @ EtherNet1P_L
| B Butwork Confiparater

= B EtherNet/TF Hardvare \
= Vander Displays as connected

{8 OMEON Corporation

H- gy Cn-ul.nn!:?r.: Mupter C‘;ﬁég?!‘ E;;ﬁﬁ!;g !
r = Ganaric Device
| = (E Boclorsll kutomation/Wllen-Bradley -

2 Communications Adapter
[18) ESTUN EtherNet/IF Adupter Deviee
(8 Davi calype
& Comaumi cations Adapter
1oy Genaric Davice

Usage of Device Bandwidth
Detail

. in ’

xr
Bezsuge Code Date Description

Ready LEtherNet/IP  T:EtherMet/IP  OMRO:TOOLBUS  CJ2-CPUxc--- 115200 Bit/s:--- @ On-line NUM

3) Double-click on the CJ2M device to configure the relevant parameters on the Omron PLC side. In this
example, choose address DO in the Omron PLC memory area as the starting address with a size of 256
bytes for inputs, which will receive output data from the robot controller. Choose address D300 as the
starting address with a size of 256 bytes for outputs, which will be inputs on the robot controller side.

: M Edit Tags =] |

ties

Size Bit I

256Eyte Autao
256Eyte

Hame Ove

Edit Tag

cations hdapter
H EtherNet/IF Adapter Devic

oration —

Hame : IO

m

cations Adapter
'-EIFZ1 T

e 1 Size @ 256 = Byte
lew 2 [Ir=e Bit Data
-ETF21 ([CT2) Bit 054 gy
'-EIFZ1 (HT)
—EIPZ21 Ower Load

I-EIPZ1 Dizable (@ Enable
'-EIFZ1
levw 1 [ Regist ] [ Cloze
lev 2
11-1100 —
lew 1

lev 2 -

I 3

Jate Descri [ Hew. .. ] [Edit_._ ] [ Delete ] [Expand All] [:ollapse All]

W022/07/12 12:28:28 Hetwor.
W022/07/12 12:28:10 The ne Uzage Count 2f32 [ 0K ] [

Coeal | f2 [[Zmeert | [ TofFron File |

10
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wm | om | =m | Om

: - N

Edit Tags =]
4
Size Eit In
Hame Owe. .. Size Eit

Adapter E Z56Eyte huto
Jet/IF Adapter Devic Edit Tag 25EEyte
Adapter Hame ; D300

Size 256 = Eyte
=723 DUse Bit Data
m Bit 0= 51

Ower Load

) Disable @ Ensble
[ FRegist ][ Close
[r—C
Dezeri [ Hew. .. ] [Edit_._ ] [ Delete ] [Expa.nd All] [:ollapse All]

12 12:28:28 Hetwor
12 12:26:10  The ne| || Usage Count : 2432 [ ok | [ camea | [ [ Tmport | [ TofFrom File |
12 12:27:21 172.31] || Totel Size : S12/1250

4) Double-click on the Omron PLC icon to register the device you want to connect, which in this case is
the robot controller.

5| W | = N SNCL . SN T - e e
. | Edit Device Parameters : 172.31.6.1 CJ2M-EIP21
I e
——| | Connections |Tag Sets
Unregister Dewice List
# Froduct Name
ESTUN EtherNet/IF Adapter Dewice
hdapter
et/TF Adapter D
hdapter
Conmections 0432 (0 0, T : 0] -

T2) Register Dlewice List
hp] FProduct Name 17T2.31.6.1 CIZM-EIF: iable | Target Yariable

I
2z 13:40:58 1 Hew. .. Edit. . Delete | [Edit A11... | [hange Target Hede ID... To/From File
2 12:28:25 |
2 12:25:10 T|
z1z:27:21 1 BE L
2 12:27:03 H
2 12:23:08 192,165, 250. 1 CTZM-EIFZ] : Connection failure.

Click on "NEW" to create a mapping relationship. In the example, map D00000 to the Input 100 output
port provided by the controller (named "Input" because the external PLC treats this interface as an input),
and map D00300 to the Output 150 output port provided by the controller. The input and output ports are
defined in the controller's EDS file.

11
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Lonhgurator
twork Device EDSFile Tools Option Help

|4y |4 & || ¢ &) 3 B e X|[@4 o g |
172.31.6.63 ESTUN EtherNet/IP Adapter Device Edit Connection (23]
re @B % 2| & [IEETTENEY g
Tt 4ill add a connection configuration Lo originator device
* /Q Ef Edit Device Parameters| Plesse configure the Tag Set sach of originator device and Larget
:(D.r,d..,, z Connections | Tag Sats| Comnection /0 Type [Exusive Ounsr -

Originator Device Target Device
Unregister Device L|

botics Fode Address 172.31.6.1 Hode Address 172.31.6.63

mications Adapter 17 *

ITUR EtherHet/TP Adapter Devie [MF: Comment : CJZW-EIFZ1 Comment :  ESTUN EtherNet/IF Adapte
rporation L m—l— Input Tag Set Output Tag Set

mications Adapter b

R DOO0O0 — [256Eyte] = #> Tnput_100 - [256Bytel =
Yo 2 Fna
ﬂ Rev 2 Typs - [Multizcast connection -

T14-ELF21 (CJ2)

T1H-EIF21 (HT) L Connections 0732 (| Output Tag Set Input Tag Set

IZB-ETP21 Regizter Device Lig|

TZN-EIP21 Product Hame DO0300 - [256Bytel - <* Dutput 150 - [256Bvte] -

J1W-EIFZ1

o P [
% Rev 2
1301-1100
J Bev 1 -
ﬂ e 2 Detail Paraneter
1301-1200 Packet Tnterval 500 ns (10,0 - 10000.0
% Rev 1 Timsout Value Connection Hame
] Rev 2 Usage off / :
1501-1300 Connection Structure
1 Rew 1 s Teta
[ — £ 172.31 6.1 CIZ0-ETP21 *
Date Description ey i

20z2/07/18 10:19:30 172.31.6.1 CT2N-EIP:
2nz2/07/16 16:18:39 Hetwork download wal

5) Download the relevant configuration to the PLC device by clicking on "Download" in the figure to
complete the network configuration. (If the EtherNet/IP function is not enabled on the controller side, an

alarm will appear, and communication cannot be established.)

— — M
) Untitled - Network Canfigurator X -— Lo 0
File Edit View | Network| Device EDSFile Tools Option Help
J ODEE | 1 B Connect.. Ctrl+W
—— — B Disconnect.. Ctrl+Q
|k = |aa
&3 Change Connect Netwark...
EJ Network Confi|  Wireless Network »
B} EtherNet
[ERrc} ndor % Upload Ctrl+U
E g“ﬁ@ Download Curl+D 17231663
2 Verify Structure Ctrl+E ESTUN Ether...
5[ Roc . ]
»
5 rj!i 1/O Connection
O - . .
&G vevicet £ Update Ma\rﬂtenante Information
ﬁ’i Comn Update Device Status
- G
5k Gen Connection Structure 4
Auto Connection...
EtherNet/IP Datalink Tool
Bandwidth
View Device's Connection Structure Tree.. andut
F] Check Connection Ctrl+H
x Find Variable Ctrl+F
Message Code
Add...
Copy...
Delete...
Change View...
Property...
Download Configuration to Network LEtherNet/IP  T:EtherNet/IP OMRO:TOOLBUS  CJ2-CPUxc--- 115200 Bit/si--- @ On-line NUM

3. Connect the computer with the installed software to the Omron PLC hardware using a USB cable and
perform data exchange through the software.

1) Open the Omron PLC programming software CX-Programmer and upload the actual connected PLC
program to the programming software. For example, refer to the following image:
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Bovorree i — | elo

EYeee=0 ot R |[assnB L BlE el DRRE|L K% S
B, CPILLLAPHERRC)
A KA | SEE g P 0B EEELx|[B|cu e Een|EPMERE |

ERNFRIS | 2P AL a¥s | (S8 (Saaranpuen>| |ewmeaerz=sz|s

SEHSEAPLCPLCR SR 4

Define EipInput and EipOutput as inputs and outputs, and set their starting addresses as DO and D300,
respectively. Establish the mapping relationship. (Note: This Omron PLC device uses a two-byte
addressing, and the data type of array elements is selected as UINT, which occupies two bytes. 2 bytes X
128 =256 bytes.)

[T ) Bl e ) | R Y B AN RS | W W AR | |DE SR W || @ m ¥
lesiz2 4% s |
=14 [z =T wit /B AEmE | AEeE| R[S |
ER At = Eiplnput UINT[128] Do I
- {8 #PLCLICI2M] iR — EipOutput UINT[128] D300 I

T8 SRR * P00Ls BOOL CF105 Tfe 0.01BMETHERRE:

(=T P02 BOOL CF103 Tfe 0.02EMEEHIRET

L §] lo=neTas * PO 1ms BOOL CF107 IfE 0ASRETRERGE

@ a= CPO1s BOOL CF100 Tfe 0.LEETHRT

=g CP02s BOOL Cr101 e

2) In the program editing interface, there is only one statement assigning a value to EipOutput[0], which
is not actually used (the programming interface cannot be empty). EipOutput serves as the output
interface of the Omron PLC. Users can use this interface to communicate with the robot controller based
on their actual requirements. After the previous network configuration, communication has been

successfully established.

¥ e &R0 WEYM BAD PIC &EE #8H9 TED S0w i)
DeE|k|ER|s2ea(ocazhs ot |oida(B L1 [ElRer? B0E@ | LHw|n
sxaal FEmEr@alt truw | —opagrl x|[Boan e n|EMEER |
FREEEERREEEHEE I s EE E R LT Ll [ELLYE:
FE[E2 (4% %% I

=lxl ["EipOutput[0o] = 0 Eiplutput[0] = 0000 175305

o & F1E
=@ #PLCLCI2M] EiTHER
i gEe
7 lo=AsTiEE
REE
By #wREE
@) PLC 8752
=% BE
=B s (00pE(T

3) Open the monitoring window and copy Eiplnput to the monitoring window. You can see that the data
in the EipInput array is constantly changing. Since it uses a two-byte addressing, the range of variation is

13



EST Lln EtherNet/IP Debugging Manual of ER Series Industrial Robot

from 0x0000 to OXFFFF. If you observe the low 8 bits and high 8 bits of a specific data, you will notice
that they change in the same way, cyclically accumulating. This behavior aligns with the logic on the

controller side, indicating that communication is functioning properly.

8 Fanists - CX-Programmer - [#PLCL [F3S1]
P z#m &80 (WE0) BAD PIC HEE @ TAED SOWw #shHE)

Dﬁﬂ|a@|é[@:§§) | ‘o w|[axse®|in kiR esR TREE L9
FEED) Alt+D
a K QX | | & s gom UM —opaERLk|[|B SN EBERER
T BB BB 0| oG aex My | @S (B|aarERHERR |mmee=
| RIFIEE) e
¥ FBL Shift+F — — -
=——————~ E——"1 ity E|mezE | nEss| #8)EE
B IR 5 s ut UINT[128] Do Tie
B @ #eLctic2 ' put UINT[128] D300 Ife
-8 SRR RERmEEEREENL s BOOL CF105 Ife 0.01FETHEOMNG
88 = s BOOL CF103 T 0.028E4EMN
- 108 B I G BOOL CF107 The 01TRATHEHE
D |BEEEEERY Bl BOOL cFi00 TiE O1EEIEEINE:
. [ e Alt+O BOOL CF101 TfE O2FLEFERBImG:
B = BOOL CF106 Ife 1ERETsEmE
w e BOOL CF102 TE LOFEHERmE
@) pLe N ] BOOL CFiD4 Tfe Lsesmsmsknis
i BOOL CFO11 Ife wiEesss
B B TEED.. WORD A450 T CIOES#H
SR ES snw T Irexw Altr1 LIF IB@CEE
-2 A Sty E 50 Atez  [L08 Iff EREESSSEs
e [ S e = | 264 THe HaEsmatia
TESEES Crl+shift+F || e Alt+3 60 T DMESH
————— &E&0 Ctrl+ Shift+1 1S IATE® Alt+a :
SEEOFSN) 0 miste rasemnssEE Mess || B[R |
SH) Y PLCATERED) S
ju F= )
LA G
Q BAm Alt+Right
onu J e e
J/ORD Ad6E T EMSESI
JORD Ad6T7 T EMGEEH
JORD AA68 I EMIEESE
J/ORD Ad69 T EMSESH
JORD A470 T EMOEXEH
Alpices [ 2 | s BT I viem | @ rec=r———— | &8
T/[sFPLCL  Eiplnputio] DO UINT (325 =) CFCF 47528 | 1100 1111[;100 1111 |
FPLCL Eiplnput{1] D1 UINT (-H#5 B8 CFCF+7<iEs
FPLCL  Eiplnputi2] D2 UINT (#3588 CFCF +75E3] 1100 1111 1100 1111
FFPLCL  Eiplnput(3] D3 UINT (+#5,8E) CFCF +7igs 1100 1111 1100 1111
FPLCL EipInput{4] D4 UINT (+i#3) BE) CFCF+7<iEs 1100 1111 1100 1111
FFPLCL  Eiplnput[S] D5 UINT (+i#3) 88 CFCF 75383 1100 1111 1100 1111
FPLCL  Eiplnput(8] D& UINT (+#5,8E) CFCF +7igs 1100 1111 1100 1111
FFPLCL EipInput{7] D7 UINT (+i#3 BE) CFCF+75iEa 110011111100 1111
FPLCL  Eiplnput[8] D8 UINT (+i#3) 88 CFCF 75383 1100 1111 1100 1111
$PLCL  Eiplnput{9] D9 UINT (#3588 CFCF 7383 1100 1111 1100 1111
FFPLCL EipInput{10] D10 UINT (+i#3 BE) CFCF+75iEa 110011111100 1111
FPLCL Eiplnput{11] D11 UINT (H&5] B8 CFCF 7=l 1100 1111 1100 1111
$PLC1  Eiplnput{12] D12 UINT (+#5] 88 CFCF 7383 1100 1111 1100 1111
FFPLCL EipInput{13] D13 UINT (+i25,BE) CFCF+75iE® 110011111100 1111
FPLCL Eiplnput{14] D14 UINT (-H#5 B8 CFCF+7<iEs 1100 1111 1100 1111
$PLC1  Eiplnput{15] D15 UINT (+#5] 88 CFCF 7383 1100 1111 1100 1111
FFPLCL EipInput{16] D16 UINT (+#5,8E) CFCF +75iE® 11001111 1100 1111
—| 4 _b[ Il-\l ;heetl-.p( sheetZ}\sheed,’ Hq \ Tttt

3.2 EtherNet/IP Adapter

Perform the following operations under the condition that the robot control system has started normally:

1. Open the Multiprog project and configure the EtherNet/IP functionality (refer to section 2.2 for
functional configuration). After enabling the EtherNet/IP functionality, proceed with the following steps.

2. Open the Multiprog project and locate the EtherNet/IP data area (the data type of this area can be
defined by the user). Users can write their own code to implement the desired functionality in the User

Control Task or create a new Task.
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Expr I

D @RE NEY I8E 2uE /0 BN B 00 2

© o Contiguratin - 2 &l o | T TS
Resource : T486_LE_NSC12_ACONTIS B EtherCAT Variables i
& Tasks 5 SHM —
& 4 Wask : CICLIC 10: %MB3.12000000 ER_I0_SHM_MANAGE VAR GLOBAL &
O] ER UserContral : ER VserControl EipDataShm %MIB3.13050000 | ERC_EIP_DATASHM VAR_GLOBAL
s PLCTask © CW'-‘F ) ‘ BN0O SEi SL1IR3 10000000 BON SHIg TVDE MAR GIORAI =
o moﬂ__ﬁﬂ:""" LS | BEET %NB3.13010000 | ERC_EIP_ARRAY VAR_GLOBAL
H o Cenfiguration EipDutput %WB3 13030000 | ERC_EIP_ARRAY VAR_GLOBAL
e
PLC_SYS_TICK_CNT %MD1.0 UDINT VAR_GLOBAL
PLC_TASK_DEFINED W14 T VAR_GLOBAL
| |PLCMODE ON %lX1 2016 0 BOOL VAR_GLOBAL TRUE
| |PLCMODE_LOADING %K1 2017.0 B00L VAR_GLOBAL TRUE
PLCMODE_STOP %MX1.6.0 BOOL VAR_GLOBAL TRUE
PLCMODE_RUN %MX1.7.0 BOOL VAR _GLOBAL TRUE
PLCMODE_HALT %MX1.8.0 B0O0OL VAR_GLOBAL TRUE
[ |PLC_TICKS_PER_SEC SalW1.2000 UINT VAR_GLOBAL
FLC_MAX_ERRORS %MD1.2004 UDINT VAR_GLOBAL
PLC_ERRORS %MD1 2008 UDINT VAR_GLOBAL
PLC_TASK_AVAILABLE %MW1.2012 INT VAR_GLOBAL
PLC_SYSTASK_AVAILABLE %MW1.2016 INT VAR_GLOBAL
PLCDEBUG_FORCE %MX1.2016.0 BOOL VAR_GLOBAL TRUE
PLCDEBUG_BPSET %lIx1 20190 BOOL VAR_GLOBAL TRUE - ~
<[ i | v
Etdn . EEn . ([FEse. [FEB e BB [@asay. | @
[ - PRI REFINTE: 1580857 Y =8
|7 i e ERY O ik AR E: 05T
|72 | | Configuration Resource Uask ER U O R R EASEE: 15T
fad Rezourcs, UTazk. ER_Uzs O 15 T A s 280

In this example, the ERC_EIP_ ARRAY is an array of BYTE type with a size of 256 bytes (this data type
can be defined by the user, and the data definitions are in ER_UserDataType), as shown in the figure:

=D BRE HEY IEE BuE ©R0 FBL RN ko E0W 2

Bl E 1
1B ecatfvl
LB GetTickTine
pointer
& procowos
@ !Jﬂl ER_CHTZPLC Status

TYPE ERC_DIO_ARRAY:

ARRAY [1..32] OF BOOL;
END_TYPE
TYPE ERC_AIO_ARRA!

v4
ARRAY [1..32] OF REAL:
END_TYPE

(+EipInput MEipOutput ¥ G AIARIR 2, MAFGEXHBRE, RARMSE6FTY

TYPE ERC
END_ 'ﬂ.’F

IP ARRAY:
Y [1..256] OF BYIE:

@ \m ER_Systen_ Control
@-\[) ER_PDO_EXTEND
) {0 ER_EtherNetIP
@ ) ER MudbusTep

L Figsm
& ) ER serBatalype *—-—
1 BiRROV
[E] Demo_ETP HeartBeat

% Demo_ER_EIF

B

5] Demo_ER_PHY_T0
[#] Demo_ER_STH_T0
&| Demo_RE_PLCVer
[&] testFB

(8] ER_UserControl
(8] ER _PLCProghain

<

BB TRk E!l\_‘.’nﬂl. .

MRS’ Resource’ i AEAAIPOV-
ETEAR Resour ce’ EFRTECHE
TS Resour ce’ AIEITAIN. .

&7 ==

wE
0B ccatfl
LA GetTi ckTine 3
U pointer
L& rroconos
@\ ER_CNT2PLC Status
@ ) EB DataTypes
@-Ud ER_MC_Control 10
@ ) EE_T0_L1B m
U0 ER_PLC Share VAR 12
@ ) ER_PLC2CNT Conmand 13
& U0 ER System Control e
U3 £8_poo_ExTEND 16
i UD) ER_EtherNetIF
U ER MudbusTep

51 iR

E] ER UserDataType
SR i
[&] Demo_ETP_HeartBeat

{%| Demo_ER_ETP

[5] Demo_ER_PHY_T0

[&] Demo_ER_STH_IO

[E] Demo_RE_PLCVar

[&] testrs

(5] EE VserControl

(1] ZR_PLCProgain

mn 2. Q) PT:=TINE#0. 5= )
TON_1.Q, FT:=TIME#0. 5s) ;

(e EFERE B
R_IRIG_1{(CLK:=TON_1.Q) ;
1.Q THEN

IF R_IRIG_I.
INT#1 TO UINT2256 BY UINT#1 DO
2= EipInput[i] + BYTE#16#01;

ExpInput [i]

» SMEPPLCEMEEEREY

IEX

I

BB .. DX .. [[FE Userd. .. lﬁ_ﬂ:ﬁ;n-...|
=3

Pra Be
=8 ]
EipInput

AL EWRAE Resource’ BTN
TSR’ Resowr s’ S FRIECIER -

]
| Confi guration Resowrce, ask ER UserCc

i

Kl
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Demo_ER_EIP and Demo_ EIP_ HeartBeat are called by default in ER_UserControl. After establishing

communication, users can customize the logic and use EipInput and EipOutput to send and receive data.
x40 &RfO MEY I8 BIO TRO /L BN mrsus) #0w 2

otz Blaa

testFB() . =1
Deno_ER_EIP_L() =
Demo_EIP_HeartBeat_1():

% ecatfxl

L83 GatTickTime

L& pointer

L procoN0s
@ () ER_CNT2PLC Status
@ Ul ER DataTypes
@ U ER_MC_Control
& U2 ER_I0_LIB
@ U) ER_PIC Share VAR
@ U ER_PLC2CNT Conmand
@ ) ER_System Control
@ ) Er_Ppo_EXTEND
@ ) ER_EtherNetIP
@ U ER_MudbusTep

{BAE

e =]

3 ER_UserDataType
= iBiErov
(5] Demo_ETP_Hearteat
{&]| Demo_ER_ETP
{&] Demo_ER_PHI_TO
{&] Demo_ER _STH_TO
5] Demo_RE_PICVar
[&] testFB
(8] ER VsexControl
(8] ER_PLCProghain

| - J- i, ] P
@ra Bes [ B v B - Lo I [ =
] [ e b

4
| Confi guration Resource. UTask ER UserCe

E TR ER AR Resour e’ Hi{EAATPOV-
P EREABER Resource’ FRRIECIET

Eitv =5

: EipInput

3. After compiling and debugging the project, download it to the controller. You will see that the output
data cyclically accumulates and changes (the figure below shows the monitoring effect on the Multiprog
side). If communication with an external PLC is successfully established at this point, the corresponding
ports will also show changes.

% MULTIPROG Express - ERC10 - [RE3Demo,EIP_HearBeat - Configuratio UTaskER UserContral Demo EIP_HeartBeat LIE)
Fxan 850 9BV IEQ 2O 720 =/O BAN MR B0W 2

R (1] R [ ] [ [ e o S e S NS A B Sl

B E i (+1. & L [E 9 (0128 T B TER | EtherHstIPﬁf"';&:ﬁ" FTE LI )
L gcatel (+2, 7 BER_EthecNet IPINE: . MAY 5 BFPLCHUEE 'Hz & E’ﬂﬁwﬁ‘i\ﬁ“ﬁhﬂ» SMEPFLCEMEEER
LB GetTickTine (+3. AEED o ShEIPLCIEBIEIpInputs A S B I B
U2 pointer (e B L EERT A~ BHATE R B )

L procoNDS TRUE [TON_1 (IN:= NOT(TON_2.Q), PT:=TIME#0. 6s) :
@ Eﬁaﬂ EE_CHT2ELC Status TRUE [TON_2 (IN:=TON_1.Q, PT:=TIME#0. 5s) :
8 ER_DatsTypes
L) ER_NC_Control («EFBAE B0

i 10 TRUE R_TRIG_1(CLK: -TON 1.Q):

s % gj‘gﬁ_n_s: VAR }‘«l’ FMégE B RFgEIG IU’EN};E TO UINT#256 BT UINT21 DO
R ) L # 2
BRI gg_mz[:n‘i;_.,,.d }2 i ga?\Input [i] := EipInput[i] + BYTEZ16201;
E % ER_Syﬂ;;;l;n'c;trnl }g b tF

I ER_EtherNetIP
i U0 ER_MudbusTep

e g
[Z] ER_UserDataType
= iBiEroy
%] Dems EIF HeartBeat
2| Deno ER ETP
[Z] Demo_ER_PHY_TO
Deno_ER_SIN_IO
|&| Demo_EE_PICVar
|&] testFB
ER _VserControl
ER_PLCProghain
1« [ il ]
Fzu (B S AER e FEve . [EDfE e, [FfS e
o =@ i 2z S - TR AT 1500FT
1 | Eiplngut | | ERC_EIP_ARRAY | | Configuration, Resource, Wask ER Use | O i R ESRE R EE: 0F T
1l | 1693 BYTE Configuration Resource. UTask ER_Use TR R R R TE: T5ed0EH
2] | 16#93 | BITE | Confi guration, Resowrce, Wask. ER_Use : e
3] | 1633 | BITE | Configuration Resource. UTask ER_Use o e 3o — fa—
@ 167 BrTE Confi gur ation. Resourae. Wask EE_Use O THIETE #8 THISTRISHEIERER (ATFREE Conti s
a2 5] | 16#ag | BITE | Configuration Resource UMask ER Use
= el 14209 RYTR Confimmation Racamraa Mack PR llea ™
| i ; ——
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Chapter 4 Configuration of EIP
Communication Data Size

Taking into account actual working conditions, it is not necessary to transmit 256 bytes of data when
using EtherNet/IP communication. The EtherNet/IP functionality supports the modification of

communication byte size.

In this section, we will continue to use the Omron PLC PA202, CJ2M CPU31 as an example of an
EtherNet/IP Scanner. The following are the steps to modify the communication byte size of
EtherNet/IP.

4.1 Modifying the EipCfg.ini configuration file
Modify the EipCfg.ini configuration file located in runtime -> rtk -> EipAdapter.

Open the EipCfg.ini configuration file as shown in the figure below. The parameters ConfigInSize and
ConfigOutSize under the [Config] section represent the input and output byte sizes (here, "In" and "Out"

refer to the direction from the external PLC).

| EipCg.ini - i0E& =SBl ===
P EEE B0 =EEN) EEH)

[Confiz] -
Confizld = 1

ConfiglnSize = 256
ConfigOutSize = 256

E1i7.E15

Taking the example of modifying it to 8 bytes (the byte size can be any integer value between 1 and 256),
change the assigned values of the two parameters in the above figure to 8. For example, ConfigInSize=8

and ConfigOutSize=8. Save the document and restart the controller.

4.2 Modifying EDS files
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When configuring EtherNet/IP communication on certain PLCs, it may be necessary to load the EDS files
of external devices and reconfigure the network (as described in section 3.1). The runtime package
provides the EDS file for the robot controller, located in runtime -> rtk -> EipAdapter, with the file name
ER Adapter.eds.

After modifying the parameters in the EipCfg.ini configuration file, the ER_Adapter.eds file also needs to
be modified accordingly. You can open the EDS file using a text editor, as shown in the figure below.

" |ER_Adapter.eds - iiS4 [E=R|E=R =]
XHE REE B0 55V #&8H)
$ EZ-EDS Version 3. 23.1. 20171205 Generated Electronic Data Shest -~
[Filel =
DescText = “ESTIN Robotics EtherNet/IP Scarmer/Adapter EDS File”;
CreateDate = 06-06-2020;
CreateTime = 153:15:323;
NodDate = 08-07-2021;
NodTime = 14:05:35;
Revision = 1.1;
[Devicel
VendCode = 9993;
VendName = “ESTUN Robotics™;
ProdType =

12;
ProdTypeStr = “Commnications Adapter”;
ProdCode = 42;
NajRev = 1;
NinRev = 1;
Prodiame = “ESTIUN EtherNet/IP Adapter Device”;
Catalog = “ESTUN EtherMet/IP Adapter Device”;

[Device Classification]
Classl = EtherNetIP;

[Params]
Paraml =

a, } reserved, shall equal 0
o, § Link Path Size, Link Path
00000, $ Descriptor
001, $ Data Type
. $ Data Size in bytes
“Input Data”, $ name
", } units
“New Help String”, } help string
ey $ min, max, default data values

Z147. 217

Locate the section [Assembly] and make the corresponding modifications in the EipCfg.ini file. Similarly,
change it to 8 bytes. Change the value from 256 to 8, as shown in the diagram. There are two places that
need to be modified: Assem100 and Assem150, which correspond to the input and output of the external

PLC and the input and output of the robot controller, respectively.

| ER_Adapter.eds - ii=& EI@
IHHE RHE B0 E8N EEH

"New Help String”,
10000, , 30000,

3333

help string

min, max, default data values
mult, div, base, offset scaling
mult, div, base, offset links
decimal places

m

Lo N s

EERX

[Assembly]
Object_Name = “Assembly Object”:
Object_Clazs_Code = 0x04;
Number 0f_Static_Instances = B6;
Asseml00 =
Zgnput Assembly”,

e
0x0000, Input of the external PLC/output of the robot

' controller
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,

Eeofy, E215

18



EST Lln EtherNet/IP Debugging Manual of ER Series Industrial Robot

" ER Adapter.eds - iIBE& EI@
MHF REE B0 S8 EEH)
8, Paraml, i
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml,
8, Paraml
AssemlBb0 =
Zgutput Assemblv”,

g
0=x0001, . i
Output of the external PLC/input of the robot

éi Param?, controller
8, ParamZ,
8, ParamZ,
8, Param?,
8, Param?,
8, Param?2,
8, Param?2,
8, ParamZ,
8, Param?,
8, Param?,
8, Param?2,
8, Param?2,
8, ParamZ,
8, Param?,

E86fT, E215

After modifying the EDS file, reload it. During network configuration, you will see that the
corresponding interfaces have also changed. Additionally, you need to modify the byte size mapped by

the external PLC; otherwise, an error may occur. In the figure, it is modified to § bytes.

Once the modifications are completed, you can download the changes to the PLC (as described in section
3.1).

ools Option Help

| & & *® | [E)51 172.31.6.63 ESTUN EtherNet/IP Adapter Device Edit Connection 23]
r. It %ill add a connection configuration to eriginator device.
g fai) | Please configure the Tag Set each of originator dewice and target
x @ EtherNet/IP_1 Connection I/0 Type |Exlusive Dwner =
Originator Device Target Device
E Hode Address 172.31.8.1 Hode Address 1T2.31.8.83
Comment : CJEM-EIFZ1 Comment | ESTUN EtherFet/IF Adapter
1723161 17231 6.
7= CIZMEIFZI  ESTUNEMh]  Input Tag Set Dutput Tag Set
ERE:
(00000 - sBytel - #:- Input 100 - [BByte] -
C°m.f.;;;°r.' [Muti-cast cemnection -

Input Tag Set

<* Output_150 - [8Eyte] -

Dutput Tag Set (g7 Tog Sat)

Connection
Type

Hide Detail

Detail Parameter

[Paint to Foint connection |

Packet Interval 500 2 (10,0 - 10000.0 )
Tinsout Valus : [Packet Interval (PL) x4  w| Conmection Name

Connection Structure

Usage of Device Bandwidth
&P 172.31.6.1 CT2N-EIPZ1 *

ieription

'.31.6.1 CT2N-EIP21 : The configuratiog
mork download was completed

‘ify of metwork structure was complete
work download was completed
:31.6.1 CT2N-EIF21 : The configuration of conmectioms were updated.

(Note: Some PLCs may not require loading the controller's EDS file. In such cases, modifying the

configuration parameters in the EipCfg.ini file is sufficient.)
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