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1 Introduction
This manual is intended to describe how Yamaha RCX3 series, controllers with Ethernet/IP communication
cards interface to Allen Bradley Micro850 that use Connected Components Workbench. The following
examples were designed in an Allen Bradley Micro850 2080-L50E-24QBB using the Developer Edition of
Connected Components Workbench software.

1.1 Supported PLCs
e  Allen Bradley Micro 850 PLCs are supported with Connected Components Workbench

1.2 Supported Yamaha Controllers
e RCX340 with an optional Ethernet/IP slave card, RCX320 with an optional Ethernet/IP slave card.
e RCX144, RCX143, RCX142, RCX141, RCX40, RCX222, RCX221, RCX240, RCX240S ARE
NOT SUPPORTED
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2 System Block Diagram
Yamaha TS Series controllers connect to a standard Ethernet/IP industrial network through CATS ethernet
cables. A generic ethernet profile is added to an Allen Bradley Micro 850.

Yamaha TS Series supports dual CATS connections. Which may be either be used for DLR (device level
ring) or as an integrated switch.

2.1 Typical Connection Diagram
Industrial PLC

© aersmdey | ISNFOOOOCOCOOOECOND)

‘ Ethernet/IP

| \ CATS5 Cable
AL

Ethernet/IP
CATS5 Cable
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3  Customize the IP Address Ethernet/IP Slave
Each robot will need a unique Ethernet IP address before the PLC can communicate with the controller.
This section describes how to customize the IP address per the specifications of the customer.

3.1 Teach Pendant Method

Using the teach pendant. At the Initial Screen, Select (EDIT), press (ENTER), then select (PARAMETER),
press (ENTER), Press (Key Type), Press F1 (OPTION), Press (EDIT), Select the option slot that your EIP
card is located in and make it a (1).

Step #1:
At the Initial Screen, Select (EDIT), press (ENTER), then select (PARAMETER) Press (ENTER).

M E H L ‘

.’Program Edlt
Shift Coordinate
Hand Definition
Palette Detinition
Faramﬁter

Step #2:
Press the “Key Type” to give you the (OPTION) selection. Press F1 (OPTION).
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Step #3:

Press F1 (EDIT) to edit the parameters in parameter # 1. Select the option slot that your EIP card is located
in (This Controller has an EIP Card located in the third slot) and make it a (1). This Enables your EIP card.
Next you will need to change your IP Address.

oY

No Parameter Name
1 Bption board enable

C10= 0,1,1,1

(211 [3]
(5] (6]
(8] (9]
[11] [12]

g W s oo

Step #4:
Now go back to the Parameter>OPTION screen and Arrow down to select Parameter # 3. Press F1 (EDIT)
and change the IP Address of the Robot controller to your desired address.

No  Parameter Name
1 Bption board enable

C10= 0,1.1.1

EDIT JUWP

No  Parameter Name
3 BtherNet/IP IPAddress

RC= 192.168.1.30

Step #5:

REBOOT CONTROLLER

Reboot controller for the new IP address to take effect

Controller is now ready to communicate to the Allen Bradley master Ethernet/IP card
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32
greater)
Using the RCX-Studio software connect to the controller and view the controller tree online.

E§ Controllerl

© File Edit WView Operation

RCX-Studio Software Method (RCX-Studio 1.1.0 and RCX 3 Series firmware 1.14 or

Program Coordinate System  Parameter System Tool Window Help

sl @ L i3

-

-
-

4

i Robot1 * Righty

2

Robot

__ . _ ﬁ

Window Tree
£ Controllerl

-

i Coordinate System
S5 Parameter

[=-OF Option

D Board Enable
D Board Parameter
[] General Ethernet Port
BT System
®-£5 Monitor

Step #1:
Click on Parameters to expand the tree
Click on “Board Enable” you will get a pop-up window

Click on the value column of your EIP option slot to make “VALID”. This will Enable your EIP card, next
you will need to change your IP Address.

L R L3 ] — v

=T

indow Tree
Controllerl

E' Operation

E' Program

ﬁ' Coordinate System

2-[i5 Parameter

DIo_P1 INVALID
VALID

TVALID

ENet_IP

D Board Enable
.| Board Parameter

-5
-

=+

| ] General Ethernet Port
Systern

Monitor

These correspond to your option slot,
This EIP Option card is in slot 3
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Step #2:

Click on Parameters to expand the tree

Click on “Board Parameter” you will get a pop-up window

Click on the Ethernet/IP Address then click on the “browse” tab to get another pop-up window.

Now you can change your IP address. Make sure that this address is specific to this robot and not used
anywhere else on this network. Default [P Address is 192.168.0.2

Click on OK when you are done.

: File Edit View Operation Program Coordinate System Parameter System Tool Window Help

v Righty |z »  SET o 4 o4

: Robot1 - -

Robot

: After you have made your changes make sure
;e H to save your changes then you will need to
~ Reload  Save R reboot you controller

Window Tree

& Controllerl
- Operation
@ ¥ Program
41y Coordinate System
=y Parameter

M| OF Parameter - Option Board Parameter

@, Controller
R, Robot Click here to get
R Axis B P ®
~.AX Driver ,255.255, window
1+Q 10 192.168.1.1
B”OE Option INVALID
|| Board Enable

-] Board Parameter

-] General Ethernet Port
)iy System
- Monitor

Step #4:

REBOOT CONTROLLER

After all your changes be sure to save your changes.

Then reboot the robot controller for your changes to take effect.

Controller is now ready to communicate to the Allen Bradley master Ethernet/IP card
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4  Setting up Ethernet/IP Communication

All Ethernet/IP communication must be connected to the forward-most RJ45 port located on the
underside of the Productivity Series PLC CPU. This port serves as the primary interface for
Ethernet/IP communication with external devices such as the Yamaha RCX3 controller.

4.1 Start a New Project with Connect Components Workbench

Select File then New to start a new project

Enter a name for the project and pick the proper save location
Ensure that the “Add Device on Create” box is checked
Click “Create” to create the project

New Project X
Name: RCX3_ControIIer_EthernetIPI
Location: C:\Users\bshriner\OneDrive - PHD, Inc\Documents\CCW
Add Device on Create Create l l Cancel ‘

Under “Controllers” find the type of Micro 850 controller that is being used
Once found select the correct PLC and enter the proper firmware version
Click the “Select” button

Select the “Add to Project” button to finish the creation of the project

Controllers
Micro810
Micro820
Micro830
4 Micro850
4 L50E

EIT 2080 LS0E-24AWB

1T 2080-L50E-24QBB

i1l 2080-L50E-24QVE

i1 2080-L50E-24QWB

1T 2080-L50E-4BAWE

f1T 2080-L50E-48QBB

§IT 2080 L50E-48QVE

i1l 2080-L50E-48QWE
LC50
Micro870

Version: 53

Description:
i Micro850 EtherNet/IP Controller, 14 24 VDC/VAC Inputs,
&=

i

10 Source Output, 24 DC Input Power, Up to 4 HSC
P= channels, Embedded USB Programming Port, Ethemet
IS ) o o | Port and Non-Isolated R5232/485 Serial Port, 3 Plug-In
v RS Ports

Additional Description:
* Brand Name: Allen-Bradley
* Sub Brand: Micro800
* Type: Controller
* Specdial Features: 4 HSC, 2 PTO, 3 Plug-In

Slots, Max 4 Expansion |/O

* Standard: CE,C-TICK.CULKC,UL
* Number Of Channels: 14 Input, 10 Qutput
+ Input Signal: 24V DC/AC

o Ouitrust Sinnal- 24V NC Sirrce

“ Select

Drives

Motor Starters
Safety

Graphic Terminals
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4.2 Create a New Ethernet Connection

On the main page of the project find “Ethernet” select “Modules” then select “Add”

e ]
Micro850 * Connect

Connection path +

) 1 a ]

Download  Upload Secure - Help «
a
R

an

PR

General =W, Ethernet - Modules

Memory

m.w-s,u:/ — :

Seral Por

usB port

Ethernet Connection Name Type » RPI (ms) Inhibit Module  Connection Fault
Modules

Internupts
Modbus Mapping
MicroLogix Mapping
Real Time Clock
Embedded /0
Remate LCO
DataLog
Recipe

PTO Motion
< New PTO Axis »

EL L 1)

Under the “General” section enter the name of the controller, and the IP address
Configure Module X

General Comm Config

Name: RCX340 Comm Format Data - INT v

Assembly Size:

Type: Generic Device b Instance:

IP Address: 192.168.0.40 \ Input 100 24 16-bit

Electronic Keying: Disable Keying v Output 150 24 16-bit
Description:

Configuration 1 0 8-bit
Connection

Requested Packet

Interval (RP!) 200 il
Unicast Connection over EtherNeVIP
[ inhibit Module

D Major fault on controller if connection
faults while in Run mode

Connection Fault

OK Cancel
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Under the “Connection” section change the Requested Packet Interval (RPI) to 10.0
Also ensure that the Unicast Connection over EtherNet/IP box is checked

Configure Module X
General Comm Config
Name: RCX340 Comm Format: Data - INT ~
Type: Generic Device ~ i?ﬁ:ﬂi‘:y s
IP Address: 192.168.0.40 Input: 100 24 16-bit
Electronic Keying: Disable Keying ~ Output: 150 24 16-bit
Description:
> Configuration: 1 0 8-bit
Connection /

Requested Packet
Interval (RPI):

Unicast Connection over EtherNet/IP
/D Inhibit Module

D Major fault on controller if connection
faults while in Run mode

100 ms

Connection Fault:

G

Under the “Comm Config” section change the data type to “Data — INT”

Configure Module X
General Comm Config
Name: RCX340 Comm Format: Data - INT ~
Data - DINT
Type Generic Device ~ __-—‘ Data - INT
Data - REAL
IP Address: 192.168.0.40 Input: Data - SINT 16-bit
‘ - - Input Data - DINT
Electronic Keying: Disable Keying hd Output: Input Data - INT 16-bit
Fr Input Data - REAL
D i
s Configuration: | Input Data - SINT bt
Connection
Requested Packet
Interval (RP1): 10.0 ms

Unicast Gonnection over EtherNet/|P
] inhibit Module

[:l Maijor fault on controller if connection
faults while in Run mode

Connection Fault:

OK Cancel
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Real-Time Outputs (RTOs) over Ethernet/IP

Real-Time Outputs (RTOs) are optional status signals sent from the Yamaha RCX340 robot
controller to the Allen Bradley PLC over Ethernet/IP. These outputs reflect the robot’s live
operating state and can be used by the PLC to make real-time control decisions. While RTOs are
not strictly required for basic operation or simple sequencing, they are highly beneficial in
applications that demand precise coordination, reduced cycle time, or immediate fault handling. In
systems where timing is less critical or where the robot operates independently from other
equipment, RTOs may be unnecessary. However, in tightly integrated environments, they
significantly improve responsiveness, safety, and overall system efficiency.

RTOs Disabled:
Change the Input, Output, and Configuration assembly instance and size to match the following
Assembly Size:
Instance:
Input: 100 24
Output: 150 24
Configuration: | 1 0
General Comm Config
Name: RCX340 Comm Format: Data - INT ~

Assembly Size:

Type: Generic Device e Instance:
IP Address: 192.168.0 40 Input: 100 24
Electronic Keying: Disable Keying ~ Output: 150 24
Description:

Configuration 1 0
Connection
Requested Packet
Interval (RP1): 100 A

Unicast Connection over EtherNeUIP'
[ inhibit Module

D Major fault on controller if connection
faults while in Run mode

Connection Fault:

OK Cancel
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RTOs Enabled:

Change the Input, Output, and Configuration assembly instance and size to match the following

General

Name:
Type:
IP Address:

Electronic Keying:

Description:

Connection

Requested Packet
Interval (RPI):

Connection Fault:

Assembly | Size:
Instance:
Input: 100 128
Output: 150 128
Configuration: | 1 0

RCX340

Generic Device ~
192.168.0.40

Disable Keying ~

10.0 ms

Unicast Connection over EtherNet/IP
] inhibit Module

[C] Maior fault on controller if connection
faults while in Run mode

Comm Config

Comm Format: Data - INT v

Assembly
Instance:

Input:

Qutput:

Configuration:

OK Cancel
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4.3 Ensure Ethernet address is set properly

On the main page of the project click on “Ethernet”
Select the “Configure IPv4 address and settings™ button

T Vicosso = > I

Micro850 fun

& L 8
Download Upload Secure ©

General -
Memory

Controller - Ethernet

Startup/Fauks @ Diagnose
Serial Port
USB Port Port Settings
Ethernet o
Modules Port State: @ Enabled () Disabled
Interrupts [¥] Auto-Negotiate Speed and Duplex Mode

Modbus Mapping
MicroLogix Mapping
Real Time Clock

Embedded I/O [¥] Configure IPv4
Remete LCD ) Obtain IPv4 address automatically using DHCP
Data Log

® i
Recipe @ Configure IPv4 address and settings
PTO Motion

< New PTO Axis >

Internet Protocol (IP) Settings

Enter the IP Address for the PLC and the Subnet Mask.

*%% If this is not done the IP of the PLC will get reset to the default **

Controller - Ethernet

ruiL oTwanys

Port State: ® Enabled O Disabled
Auto-Negotiate Speed and Duplex Mode

Internet Protocol (IP) Settings

Configure IPv4
O Obtain IPv4 address automatically using DHCP

@® Configure IPv4 address and settings

IPv4 Address: 192 168 . 0 ., 30
Subnet Mask: 255,255,255, 0

Gateway Address:
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4.4 Uploading Project to Controller and Checking Tags are Configured

On the main screen of the project click “Connect” in the top right corner

ICTOTU - VAR Microdsy = X
Micro850 e ® Cannect
Connection path #

2]

Help -

A &
Download  Upload g Secure ©
E

Serial Port ~  Ethemet - Modules
Us8 Port
Ethemet Add Config Delete
Modules :
Interrupts.
Modbus Mapping
MicraLogix Mapping TS_Controller Generic Device 192 168.0.2 100 0O
Real Time Clock -
Embedded 1O
Remote LCD
DataLog
Recipe
PTO Motion
< New PTO Auis >
< New PTO Axis >
Phug-in Modules
< Empty > =

Connection Name Type P RPI(ms)  InhibitModule  Connection Fault

Find the Allen Bradley PLC that is going to be used and select it
Click “OK” to continue

Connection Browser (RSLinx Classic) (m]

& Autobrowse Refresh

= E_’,Workstation, LT127
+ E?E Linx Gateways, Ethernet
- = AB_ETHIP-1, Ethernet

192.168.0.30, Unrecognized Device, 2080-L50E-24QBB
+ [ AB_VBP-1, 1789-A17/A Virtual Chassis

OK Cancel
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properly***

***Ensure that anything important currently saved on the PLC is backed up and stored

In the new window select “Download current project to the controller”

®. Download/Upload confirmation

The current project content does not match the content
in the connected controller.

% Download current project to the controller

% Upload the project in the controller to overwrite current project content

Cancel

In the new window select “Download”

This will download the program to the controller with all the variables set as the Initial Values

®, Download Confirmation

] Warnings:

® The project in the controller will be overwritten with current project
content.

% Download

% Download with Project Values

To view the tags, select “Global Variables” in the “Project Organizer”

» RCX3_Controller_EthernetlP - Connected Components Workbench
File Edit View

Device Tools Communications  Window

e =

¢¢b“‘

—
[ 2

Project Organizer Start Page

Micro850

Name: RCX3_Controller_EthernetIP
Devices Trends

"y
== Micro850
o

- eler! Allaoie
@ User-Defined Function Blocks
@ User-Defined Functions
-« DataTvoes
“ Arravs
<6 Structures
“ Defined Words

& 1

Download Upload
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Scroll all the way to the bottom of the list and the tags should be shown
The array ending with “I”” are the PLC inputs and the array ending with “O” are the PLC outputs
The array ending with “C” are the configuration tags

*.  ROG_Controller_Ethemet? - Connected Components Workbench Developer Edition - o A

% Edt View Devie Tools Communicatior v Window el

s W -oled, o S Disomneaed L & 4 2 F ! < Theme: Detault

Ee
Fe

Name Asias. Data Type Dimnension Project Value Initial Value Comment String Size
_SYSVA_KVBCERR BOOL Kemel variable . e
__SYSVA_RESNAME STRING Resource nam. ..
__SYSVA_SCANCNT DINT Input scan cou...
__SYSVA_TCYCYCTIME TME Programmed ¢
__SYSVA_TCYCURRENT TME Current cyde fi
__SYSVA_TCYMAXIMUM TME Maximum cycie
__SYSVA_TCYOVERFL... DINT Number of cycl...
__SYSVA_RESMODE SINT Resource exec
__SYSVA_CCEXEC BOOL Execute ona cy.
__SYSVA_REMOTE BOOL FALSE Remote status
__SYSVA_SUSPEND_ID UNT 0 Last Suspend ID
__SYSVA_TCYWDG UDINT 2000 ‘Saftware Watch
__SYSVA_MAJ ERR_HALT BOOL FALSE Major Error Hal
__SYSVA_ABORT_CYCLE BOOL FALSE Aborting Cyde
__SYSVA_FIRST_SCAN BOOL TRUE First scan bit
__SYSVA_USER_DATA_LOS BOOL ALSE User data lost
__SYSVA_POWERUP_BIT BOOL TRUE Power.up bit

UDINT

4.5 Identifying Tags
Unfortunately in Connected Components Workbench since these tags were automatically

generated by the software it does not allow for a description or alias to be assigned to any of the
tags. A list of the tag descriptions has been created and bundled with this manual.

5 Rung examples for dedicated I/0 control

51 Input Tag Overview
(Please review the RCX 3 Series controller manual for a more in-depth explanation)

Please refer to the RCX Controller 10s document for a full list of I/Os.
5.2 Emergency Stop
Typically used to stop robot and enable robot or a light curtain enabled

Emergency Stop bit needs to be a MAINTAINED signal
(See timing chart in RCX3 controller manual)

SIS S e ey S I IS 1S e Y ey S

RCX340_0[16].0
1 N
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5.3 Alarm Reset
Dedicated rung to reset alarms on the controller.

Alarm Reset bit needs to be a MOMENTARY signal.
(See timing chart in RCX3 controller manual)

I NSIGLS GGG M4 IS\ A 15 S

RCX340_O[16]0  RCX340_I[16].3
| |
2 [} |
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RCX340_O[16].14

{—

5.4 Stop Input
Dedicated rung to enable the stop bit, thus allowing the robot to move.

Stop Input bit needs to be a MAINTAINED signal.
(See timing chart in RCX3 controller manual)

e I 1S IS I T I WY

RCX340_O[16].6

3 | S
5.5 Servo On
Dedicated rung to enable robot servo power on. Status of interlock or emergency stop and servo
on status are typically used in this rung.
Servo On bit needs to be a MOMENTARY signal.
(See timing chart in RCX340 controller manual)
RCX340_0[16].0 RCX340_1[16).3 RCX340_0O[16].3 RCX340_I[16).2 RCX340_0O[16].1
L I | /1 | /1 | /1 o

5.6 Reset Program
Dedicated rung to reset the main program before running.

Reset Program needs to be a MOMENTARY signal.
(See timing chart in RCX340 controller manual)

S AT IT_11IEI W BV IS VS AAIE 1Dt TS W51 1301 S TS Vg1 G191 M1 19_1 W1 15 _ W

RCX340_O[16)0  RCX340_I[16]3  RCX340_I[16]2 RCX340_I[16].11 RCX340_I[16].12
5 | 1 /) | 1 /1 | /1

RCX340_O[16].13
W
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5.7 Start Program
Dedicated rung to start the main program within the controller.

Start Program bit needs to be a MOMENTARY signal
(See timing chart in RCX340 controller manual)

A A 11 g 161 L \S AT_

RCX340_O[1610  RCX340_I[16]3  RCX340_I[16]2 RCX340_O[16]13 RCX340_I[16].11
H | |/} |} 1/ I /1

RCX340_0[16].10

e




