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1. Introduction to Omron EtherNet/IP

WebAccess SCADA Node provides an EtherNet/IP driver to connect the Omron PLC by using the
EtherNet/IP protocol. The Omron CS- and CJ- series PLCs as CSIW-EIP21, CJIW-EIP21, CJ2HCPU6O-EIP,
CJ2M-CPU30 are supported by EtherNet/IP units.

NX-series CPU units build-in EtherNet/IP port are listed as

NX701-170o0

NX701-1600

NX1P2-11loooo

NX1P2-11ooool

NX1P2-10oooo

NX1P2-10oooo1

NX1P2-90oooo

NX1P2-90ooool

NJ-series CPU units build-in EtherNet/IP are listed as

NJ501-0500

NJ501-0400

NJ501-0300

NJ301-1200

NJ301-1100

NJ101-10o0o

NJ101-900o

1.1 Omron EtherNet/IP

EtherNet/IP is an industrial multi-vendor network that uses Ethernet components. The EtherNet/IP
specifications are open standards managed by the ODVA (Open DeviceNet Vendor Association), just like
DeviceNet. EtherNet/IP is not just a network between controllers; it is also used as a field network. Since
EtherNet/IP uses standard Ethernet technology, various general-purpose Ethernet devices can be used in
the network. The EtherNet/IP Unit and built-in EtherNet/IP port have the following features as high
speed, high capacity data exchange through tag data links.

The EtherNet/IP protocol supports implicit communications, which allows cyclic communications (called
tag data links in this manual) with EtherNet/IP devices. Data can be exchanged at high speed between
Controllers and devices, using high-volume tag sets (up to 640 words for the CJ2M-EIP21 and up to
184,832 words for other CPU Units) between PLCs. Using the NJ/NX-series CPU Unit, up to 184,832
words of data (total of 369,664 words with two ports) can be quickly exchanged between controllers and

devices. Using the NJ-series CPU Unit, up to 9,600 words of data can be exchanged.
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You can send CIP commands to devices on the EtherNet/IP network when required by execution of CIP
communications instructions in a program. As a result, it is possible to send and receive data with

devices on the EtherNet/IP network.

Sysmac Studio (3) Ethemeat switch
5 it Soft
(Support Software) o (2) Twistad-pair cable
| ;
A
Ethernet (LAN) port

(1) Bullt-in EtherMet/IP | (1) Built-in EtherMet/IP | (1) Built-in EtherMet/IP
port on NJMX- port on MJ/MNX- port on MMX-
safes Controllar saries Controller sanies Controller

A N4 /

EtharMat/|P System Configuration Example

100 m
.

Figure 1.1 EtherNet/IP System Configuration

1.2 Ethernet Connectors

The following standards and specifications apply to the connectors for the Ethernet twisted-pair cable.
®  Electrical specifications: Conforming to IEEE 802.3 standards.
®  Connector structure: RJ45 8-pin Modular Connector (conforming to 1ISO 8877)

®  For information on connecting shield wire to connector hoods, refer to 2-1-2 Ethernet Switch Types

I 10Base-T and 100Base-TX

Connector pin Signal name Abbr. slgn;lnﬂhn-
1 Transmission data + TD+ Output

2 Transmission data — TD- Qutput

3 Reception data + RD+ Input

4 Mot used. --- ---

5 Mot used.

3] Reception data — RD- Input

7 Mot used.

8 Mot used.

I 1000Base-T

Connector pin Signal name Abbr. S
1 Communication data DA+ Bl_DA+ Inputfoutput
2 Communication data DA- Bl_DA- Inputfoutput
3 Communication data DB+ BI_DB+ Inputfoutput
4 Communication data DC+ BI_DC+ Inputfoutput
5 Communication data DC- BI_DC- Inputfoutput
5] Communication data DB- BI_DB- Inputfoutput
7 Communication data DD+ BI_DD+ Inputioutput
a Communication data DD— BI_DD- Inputfoutput

Figure 1.2 The connectors for the Ethernet twisted-pair cable

Omron NJ301-1100/OmronEIP 3



1.3 Omron Sysmac Studio

Driver Configuration Manual

® Open the Omron sysmac studio and use the known PLC’s IP address or the default IP address
(192.168.250.1) to connect the Omron PLC.
r Sysmac Studio @Eﬂw
Offline )
- 6 Connect to Device
#. New Project :
) ¥ Device
[ Open Project Select the device to connect Controller
r-T-ir" Import... ¥ Connection type
Select a method to connect with the Device to use
every time you go online.
Online @ Direct connection via USB 5%. '
O Direct connection via Ethernet = a
@ Remote connection via USB -
- @ Ethemet connection via a hub
License
¥ Connection settings
E3 License Specify the remote IP address.
¥ Operation after Connection
M Transfer from Device.
M Display the Troubleshooting Dialog Box.
Connect
Figure 1.3 Connect to Device of the Omron sysmac studio
® Transfer the configuration from the PLC to back up the origin project

Auto Connect Project - new_Ct;goller_O - Sysmac Studio

File

Multiview Explorer ~ 1

b Configurations and Setup
= -

new_Controller 00 +

~7 CPU/Expansion Racks
& /O Map
» @ Controller Setup

v
» i POUs
v

La Data Types

L =i Global Vanables

» 1 Tasks

Edit Wiew Insert Project Controller

Simulation Tools

Offline Ctrl+5Shift+\W

Synchronize... Ctrl+ M

Transfer...

Mode

Stop Monitoring

Set/Reset

Forced Refreshing

MC Test Run

MC Monitor Table...

5D Memory Card...
Controller Clock...
Release Access Right...
Update CPU Unit Name...

Security

Figure 1.4 Transfer the project from the PLC controller
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® Turn “Offline” and you can change the built-in EtherNet/IP IP address

File Edit Wiew Insert Project Controller Simulation Tools Help

| ’ =
|* @ @ @
Multiview Explorer

ntrﬂlkfr_l'.lT | l ‘

bd Configurations and Setup
¥ IP Address

- = CPU/Expansion Racks O Fixed setting
/O Map LG 102, 168,250 . _ 1

"
¥ 3 Controller Setup Subnet mask PEEIEEEIPSEII

L[} Operation Settings Default gateway |y

[ ] Built-in EtherMet/TF B @ Obtain from BOOTP server.

» I Motion Control Setup @ Fixat the IP addr btained from BOOTP server.
] ot K e £
& Cam Data Settings ¥ DNS
[ Event Settings DNS { Do not use @ Use
F# Data Trace Settings Secondary DNS server

b4 Programming Domain name _
» i POUs ¥ Host Mame - IP Address

¥ 2 Data
L[ Data Types B

Host Name IP Address

L b= Global Variables Snme
» FA Tasks

BR

Figure 1.5 TCP/IP setting of the PLC controller

® C(Create global variables to test the connection

File Edit WView Insert Project Controller Simulation Tools Help

alecxnczAap|n|anc s mozw|

Global Variables X

Multiview Explorer

~
new_Contralkr_l)? ‘ ‘ |

Initial Value AT | Retain | Constant | Metwork Publish | Comment |
BOOLOL BOOL True ] ] |publish Only
A4 Configurations and Setup DWORDO1 DWORD 100 ] [  |Publish Only
T EtherCAT INTADL ARRAY[0.9] OFINT | [1234,567,89.0] ] [] Publish Only
3 CPU/Expansion Racks WORDOL WORD 200 [] [] Publish Only
# /O Map INTOL INT 300 %D0 ™ [ |Publish Only
&, Controller Se
X L_""“”””_““_p : DINTOL DINT 400 O T] |Publish Only
Ll T'a_""E'T“::‘ "‘3; I UINT 500 0 ] |Publish Only
uilt-in EtherNet/IP

RIS LSS ULINTOL ULINT 600 O T] |Publish Only

» it Motion Control Setup -
- e USINTOL USINT 1 ] ] |publish Only

& Cam Data Settings IETTiL i = =
[™ Event Settings Ll Ll mblfSh Only
R Task Settings SINTOL SINT 23 ] 0] Pubish Only
7 Data Trace Settings LINTOL LINT 44 ] ] |publish Only
v e e = W [ W i
¥ @ POUs LREALDL LREAL 456 ] [] |publish Only
¥ [ Programs LWORDOL LWORD 11 ] [] |publish Only
I leanans STRINGD1 STRING[256] [] [] |Publish Only

L ¥ Functions

L& Function Blocks

> Bm PrimaryTask

Figure 1.6 Global variables setting of the PLC controller
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® Turn “Online” and you can download the global variables to verify the connections

g;_uto Connect Project - new_CMoIIer_O - Sysmac Studic

a

i Cir

- I E .'
Offline Ctrl+Shift+W Initial Value
‘ I | nitial Value
Synchronize... Ctrl+M

new_Controller 0 v
v
bt T Mode From Controller... Ctrl+Shift+T

Stop Monitoring
Set/Reset
Forced Refreshing
MC Test Run
MC Monitor Table...

5D Memory Card...
Controller Clock...
Release Access Right...
Update CPU Unit Name...

Security

> B PrimaryTask

Figure 1.7 Transfer the project to the PLC controller

® Use “Watch” to check and change the values of the global variables to verify the connection

Data Type Initial Value A i Consta Network Publish | Comment |

| Online value | Modify | Comment |  Datatype | | Display format |
'WORD Decimal

23 REAL Real
INTAOL[S] INT Decimal

DWORDOL 100 DWORD Decimal
pooLoL TRUE FALSE Boolean

Figure 1.8 Watch window of the online PLC controller

Omron NJ301-1100/OmronEIP
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2. Configure Omron PLC connection by using EtherNet/IP

The steps, in summary, are:

Start Internet Explorer Web Browser.
Enter IP address of the Project Node.
Use WebAccess Configuration.

Open or Create a Project.

Configure a SCADA node (the PC that will connect to the automation hardware).

o Uk w N

Configure a Comport for the SCADA Node that is a TCPIP type Comport.

Note - It is recommended to select a Comport number greater than 2 so that it does not conflict

with a Serial comport that you may want to use later.

2.1 TCPIP Comport Properties

The TCPIP Comport is usually associated with an Ethernet Network Interface Card on the SCADA Node
PC. Any TCPIP compatible medium is supported as long as it complies with Microsoft TCPIP protocol

stack. The user should give the setting of comport number, scan time, timeout, retry count, auto recover

time & scan devices in parallel by the actual connection requirements.

Figure 2.1 TCPIP Comport properties
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2.2 Device Setting

The user needs to set the device name, unit number, device type and the IP address and port number by

the Omron PLC setting. The default port number of the EtherNet/IP protocol is “44818”".

NJ301_1100

oo |
[
CHE
OmoéP v

192.168.250.1

OmronEIP %

=

Figure 2.2 OmronEIP device properties

2.3 Tag property

In the WebAccess SCADA, there are three data types for the discrete, analog and text tags. The below
screenshots are the samples for the tag property setting for the Omron PLC.

Discrete tag property

~ (CreateNewTag [Came] [Submt|
| fwsemool Vlpam (e
D mmmieAmm V)

Figure 2.3 The discrete tag property for the BOOL variable

Omron NJ301-1100/OmronEIP 8



>

Ww' Driver Configuration Manual

Analog array tag property

NT_A i
Mo Alarm W
INTAD1_ 5

|A.t maost 3 dimensions array
| Constant Scan v
INTADT /DT=INT /IDX=5

| CommmencoAUO V]

S kel |
 SpwmemeOvaow
R

0

Figure 2.4 The analog tag property for the INT array

Text tag property

© umew(SWNG ViPamle)
|Sin'ng
| Constant Scan %
STRINGD1 /DT=STRING

| CememeacowUTO V]
B e

. Rty OYe ONe
| ReepPreviowsVabie OYes ®Noe
o eV ]

Figure 2.5 The text tag property for the STRING variable

(o}
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Parameter Date Type Description Address format

DINT Analog 32 bit signed integer Logix_Tag_Name /DT=DINT
DINT_A Analog One dimension array Logix_Tag_Name /DT=DINT /IDX=0
INT Analog 16 bit signed integer Logix_Tag_Name /DT=INT

INT_A Analog One dimension array Logix_Tag_Name /DT=INT /IDX=0
LINT Analog 64 bit signed integer Logix_Tag_Name /DT=LINT

LINT_A Analog One dimension array Logix_Tag_Name /DT=LINT /IDX=0
REAL Analog 32 bit signed float Logix_Tag_Name /DT=REAL
REAL_A Analog One dimension array Logix_Tag_Name /DT=REAL /IDX=0
SINT Analog 8 bit signed integer Logix_Tag_Name /DT=SINT
SINT_A Analog One dimension array Logix_Tag_Name /DT=SINT /IDX=0
BOOL Discrete 1 bit value Logix_Tag_Name /DT=BOOL
BOOL_A Discrete One dimension array Logix_Tag_Name /DT=BOOL /IDX=0
STRING Text String Logix_Tag_Name /DT=STRING

3. Error Code

8001 : port or unit error
8002 : Receive error
8003 : Address error

8xxx : Server returned error code

Omron NJ301-1100/OmronEIP
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