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Overview

This document shows how to configure a Codesys Windows Soft PLC to communicate over EIP
using both implicit and explicit messaging to a Yaskawa YRC1000 Robot Controller. In this
example 8 bytes of input and output data was created and a position variable was transferred
over the explicit connection.

PLC Setup

Download Codesys Control Win V3 x64 and install it and then run it. This is the “PLC”,
you will download projects to it. Once installed, run it from the start menu, you will
see a popup that will look like the image below, this indicates that the PLC is running,
you cannot close this.

B CODESYS Control Win V3 - x64 - [m] X

v

Download, install and run Codesys V3.5 SP20, this is the programming software.
Select File->New Project.
Click standard project, give it a name and then press OK.

=
i Categaories Templates
| -+{J Libraries ! j —J
--{_J Projects . i 'E L]
Empty project  HMI project Standard Standard
project project w...

A project containing one device, one application, and an empty implementation for PLC_PRG |

Name |Unnﬂad1 |

Location |C:\Users\a||enm|\DDcuments V|

It will then ask you the device type and the programming type you would like to use.
You can select whichever device type you would like to use however in the example |



used Codesys Control Win V3 x64 which is the Windows runtime that can operate on
any windows computer. | wanted to be able to test this on my laptop which is why |
used this as the device. Choose Structured Text for the program type and press OK.

Standard Project

You are about to create a new standard project. This wizard will create the following
= objects within this project:
l J

- One programmable device as specified below
- A program PLC_PRG in the language spedfied below
- & cyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device CODESYS Control Win V3 x64 (CODESYS)

PLC_PRG in |Structured Text (ST)

*
.
.
cancel

At the top of the screen press the little gear with a plug to go online with the PLC.
Make sure you have started Codesys Control Win V3 x64 and you see the command
line like page running.

Tools Window Help

k9= (3 | ¥ | Application [Device: PLC Logic] '@ o

4] pevice x[[f] Ethernet
Communication Settings
Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Login (Alt+F8)

Scan Network ~ Gateway - Device -

£}

Gateway

Gateway-1 ~ ‘

|[002E] (active) ¥

IP-Address:
localhost

Portz
1217

You should see this screen open on your computer.

B CODESYS Control Win V3 - x64

o

Device Name:

;v

Once you press the gear it will ask you if you want to go online. Press yes and if

required put in a password when running the PLC the first time. Your screen should



look like the image below with a green strip over the device and a red bar at the
bottom saying it is in
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7. No go offline by pressing the gear beside the go online gear, then double click the

Device to get to the device screen.

Application [Device: PLC Logic] = Q&@ » mX[E=E=0E8 o M=

Eg% MainTask (IEC-Tasks)
Logout (Ctr+5] | 8 pLC_PRG

=48 Untiled1 -
=] Device (CODESYS Conlﬁl Win V3 x64)
=-E10 PLC Logic
r__‘o Application | Device (CODESYS Control Wir
>m Library Manager
PLC_PRG {PRG)
Task Configuration

8. On the device screen you should see the gateway and the PLC should have (active)
beside the PLC name, in my case it is 002E (active).

Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC shell

Users and Groups

Access Rights

Symbel Rights

Software metrics for license
determination

IEC Objects
Task Deplayment
Status

Information

Scan Network | Gateway - | Device

aa

Gateway

Gatenay-1 ~|  [mozE] (actve) v

1P-Address: Device Nama:
localhost

Port:
1217




9. On the device screen press PLC Settings.

Communication Settings Scan Network | Gateway - | Device ~

Applications

Backup and Restore

Files 2 o o

Gateway

Log

- ‘ |\‘MC4CIEI - ‘
PLC Settings IP-Address: Press ENTER to set active path

localhost
PLC shell

Port:

1217

Users and Groups
Access Rights

Symbol Rights

Software metrics for license
determination

IEC Objects
Task Deployment
Status

Information

10. Change “Always Update Variables” from disabled to Enabled 1 so you can see the
bits being transferred between the robot and the PLC without needing to use them
in the program. Otherwise if you just try and toggle them on in the watch table
they will not work!

() pevice x
Communication Settings Application for /O handling | Application -
Applications PLC Settings

[ Update /0 whilein stop
Backup and Restore

Behaviorfor outputs instop Keep current values v
Files Alwiays updatevariables [Disabled (update only ifused in a task) ~]
Disabled (update anly if used in & task)

- Bus Cycle Options TS s o e

Bus cycle task <unspedfied> v
PLC Settings

Additional Settings
PLC shell

Generate force variables for 10 mapping Enablediagnosis fordevices
Users and Groups [ Show /0 warnings as errors [ Enable symbolic access for I0s
Access Rights
Symbol Rights

Software metrics for license
determination

IEC Objects
Task Deployment
Status

Information

11. Right click on the device again and select add device.
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12. Click Fieldbuses, Ethernet Adapter, Ethernet and then click Add Device on the
bottom right hand corner of the page.

[ Add Device X

Name  [Ethernet

Action

@ Append device ) Update device

|smng for a full text search | wendor | <all vendors> v
Name Vendor Version  Description

+ ﬁi Miscellaneous
= [ Fieldbuses
- N CANbUS
+ o EtherCAT
- H Ethernet Adapter
“— EtherNet/IP
= EB Ethernet Adapter
@ CODESYS ~ 4.2.0.0  EthernetLink.
= = EtherNet/IP Scanner
[ crreer CODESYS ~ 4.5.0.0  CIFX EtherNet/IP Scanner
£} Home8Building Automation
W% Modbus
! PROFIBUS
7 PROFINET I0
S sercos

EoEE O E

Group by category [] Display all versians (for experts anly) [] Display outdated versions

[  mMame:Ethernet
Vendor: CODESYS
(Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter, Home&Building Automation
Version: 4.2.0.0
Order Number: -
Description: Ethernet Link.

A

Append selected device as last child of
Device

#®  (You can select another target node inthe navigator while this window is open.)

Add Deve Close

13. Double click the ethernet device and under the general tab select “Browse..” beside
the Network Interface to select the network interface you would like to use. In my
case | want Ethernet 2 so | select it and press OK.



Network interface ” Era:vtse...

IP address 92,168 . 0 . 1
Subnet mask 255 . 255 . 255 . O
Default gateway o .0 .0 .0

Adjust operating system settings

Metwork Adapters X
Interfaces
MName Description P ~
address

Ethemet & VirtualBox Host-Only Ethemet Adapter 152.16.
vEthemet (Ethemet 2) Hyper-V Vitual Ethemet Adapter 172.22.
vEthemet (Ethemet 5) Hyper-V Virtual Ethemet Adapter £2 17226, | v
IP address 192 0168 . 1 . 46

Subnet mask 255 _ 255 = 255 = 0

Default gateway 192 . 168 1 .1

MAC address 5C:28:86:3E.A6:8A

Corc
message(s
= [ 0 erorta) [0 Dwarminofe) [#8 1 messanera | % %
14. Right click the Ethernet device and click add device.
& PLC_PRG || | Status
[ Ethernet (Ether
b Cut mation
Copy
= Paste
. Delete
Refactoring 3

Properties...
Add Object
) Add Folder...

| Add Devfe...

Insert Device...

Disable Device
Update Device...
[ Edit Object
Edit Object With...
Edit 10 mapping
Import mappings from CSV...

Export mappings to CSV... F-TOEHC

|— Download

15. Under Fieldbuses, EtherNet/IP, EtherNet/IP Scanner select EtherNet/IP Scanner and
then press Add Device.



[ Add Device e

Name ~ [EtherNet IP_Scanner

Acton
@ Appenddevice () Insert device O Updatedevice
String for a full text search ‘ vendor | <all vendors> ~
Name Vendor Version Description
= [0 Feldbuses
= S Ethertiet P
- = Etherhiet/IP Local Adapter
=1 = EtherNet/IP Scanner
@ CODESYS ~ 4.5.10  EtherNet/P Scanner
%5 Modbus

- £ PROFINET 10

Group by category [] Display all versions(for experts only) [] Display outdated versions

[  Mame:EtherNet/IP Scanner
Vendor: CODESYS
Categories: EtherNet/IP Scanner
Version: 4.5.1.0
Order Number: 1
Description: Etherlet/IF Scanner

o

Append selected device as last child of
Ethernet

®  (You can select znother target node in the navigator while this window is open.)

Add Dee Close.

16. Rick click the EtherNet_IP_Scanner and press Add Device just like we did for the
scanner.

Pl PR
= ﬂi Ethernet (Ethernet)
[ EtherNet_IP_Scanpar [Ethartiat/ie Srannarl

Cut
Copy
Paste
¥ Delete
Refactoring 3

Properties...

Add Object
) Add Folder...
Add Device... I |

Insert Device...
Scan for Devices...

Disable Device

Update Device... M
7 Edit Object
Edit Object With...
Edit 10 mapping sk:ENIPSci
sk 'ENIPSC:

Import mappings from C5V..,

Export mappings to CSV...

17. Under Fieldbuses, EtherNet/IP, EtherNet/IP Remote Adapter select Generic

EtherNet/IP device and then select add device. Double click on the newly added
device.




[ Add Device

Name ‘Generic_EtherNet_IP_dewce

Action
(@) Append device () Insert device (O Update device
[string for a ful text search | vendor | <allvendors> v
Name Vendor Version Description
= [ Fieldbuses
=I- £ EtherNet/IP
= = EtherNet/IP Remote Adapter
m EtherNet/IP Adapter CODESYS Major Revision=16%1, Minor Revision = 16%1 EtherMet/IP Target imported from EDS File: E|
E FX3-GEPR SICK AG Major Revision=16%1, Minor Revision = 162 EtherNet/IP Target imported from EDS File: FX,
[ [ceneric EtherNet/IP device CODESYS 4.1.0.0 EtherNet{IP Target for a generic Device
1 ©-Link master ETP &P 1P20 ifm electronic gmbh ~ Major Revision=16#1, Minor Revision = 1654  EtherNet/IP Target imported from EDS File: ifir|
< >

Group by category [] Display all versions(for experts only) [] Display outdated versions

i

Order Nt

Name: Generic EtherMet/IP device
Vendor: CODESYS

Categories: Etherlet/IP Remate Adapter
Version: 4.1.0.0

umber:

Description: EtherNet/IP Target for a generic Device

ok

Append selected device as last child of
EtherNet_IP_Scanner

@  (You can select another target node inthe navigator while this window is open.)

Close

Add Device
|

18. On the general tab of the Generic EtherNet IP Device change the IP address to the
address of the robot, in my case it was 192.168.1.31. The Vendor ID is 44, Device

Type is 12 and Product Code is 1283 for the YRC 1000.

Devices ~ 1% [ Device [{ Ethernet i}
=0 unttted -
=/ [ Device (CODESYS Control Win V3 x64) | General
=Bl PLC Logic
Connections
= £ application
i) Library Manager J—

PLC_PRG (PRG)
=& Task Configuration

MainTask ([EC-Tasks)
& rLc_rre
= [ Ethernet {Ethernet)

=g ENIPScannerIOTask (IEC-Tasks)
4 EtherNet_IP_Scanner 0Cyde
= §% ENIPScannerServiceTask (IEC-Tasks)
] EtherNet_IP_Scanner ServiceCyde
=g

= [ EtherNet_IP_Scanner (EtherNet/IP Scanner)
[ Generic_EtherNet_IP_device (Generic Ether!

User-Defined Parameters
Log

EtherNet/IP /O Mapping
EtherNet/IP IEC Objects
Status

Information

Etherllet_IP_Scanner

Address Settings

TP address 192 . 168 . 1 . 31

Electronic Keying

[ Compatibility check

Vendor ID Check match
Device type Check match
Product code Check match

Majorrevision |1 [] check match

Minor revision |1 [ Check match

Restore Default Values

[{) Generic_Etherflet_IP_device X PLC_PRG

Etheri'et/IP

19. Click the Connections tab and then select Add Connection...




Jevices - B X
=5 Uniited -
= [ Device (CODESYS Contral Win v3 x64)
= Bl PLC Logic

=i} Application
i) Library Manager
PLC_PRG (PRG)
= {88 Task Configuration
= & ENIPScannerIOTask (IECTasks)
] EtherNet_IP_Scanner.10Cycle
=22 ENIPScannerServiceTask (IEC Tasks)
& EtherNet_IP_Scanner.ServiceCyde
= §2 MainTask (IEC-Tasks)
& rc_PrG
= [ Ethernet (Ethernet)
= (@ EtherNet_IP_Scanner (EtherNet/IP Scanner)
[l Generic_EtherNet_IP_device (Generic Etherl

[ Device

General

[{ Ethernet

Connections
Assemblies
User-Defined Parameters
Log

EtherNet/IP IEC Objects
Status

Information

[ EtherNet IP_Scanner [ Generic_EtherNet_IP_device x

ConnectionName  RPI(ms)  O->TSize (Bytes)  T-»OSize(Bytes)  Proxy Config Siz

Delete Connection Edit Connection. .

Add Cunnennm

Configuration Data

Raw data values /| Show Parameter Groups

Parameters  Value  Unit DataType  Minimum Maximum  Default  Help

20. The Configuration Assembly Instance is 96. The Consuming Assembly Instance is 32
and the Producing Assembly Instance is 64. The Class ID is 4 for all instances and the
Attribute ID is 3 for all instances. The O—>T size and T-> 0 sizes are set to 8 bytes and
the RPI(ms) is set to 10.



Edit Connection

Connection Path Settings

(®) Automatically generated path
Cancel
Configuration assembly

ClasstD: 1644 | DnstanceDD: 16595 |  AttibutelDsisd3 |

Consuming assembly (0-—>T)
ClassID:1644 |  DstancelD:16%32 |  AttibuteIDs 1643 |

Producing assembly (T—->0)

Closs i 1644 | InstenceDD: i64(64 | AtrbuteD: 1643 |

(O User-defined path
() Path defined by symbolic name

General Parameters

Connection Path 20042496 2C 32 2C 64

Trigger type Cydic - RPI{ms) 10 =
Transporttype Exdusive owner ~ Timeout multiplier |4 ~
Scanner to Target {Cutput) Target to Scanner (Input)

Proxy config size (bytes) l:l
Target config size (bytes) l:l

Connection type Point to Paint v Connectiontype | Multicast ~
Connectionpriority | Scheduled ~ Connectionpriority  Scheduled ~
Fixed/Variable Fixed w Fixed/Variable Fixed ~
Transfer format 32-bit run/idle w Transfer format FPure data ~

Inhibit time (ms) ) Inhibit time (ms) 0 =

GRED

Heartbeat multiplier |1

21. Click the assemblies tab and change the data types of the outputs and inputs to SINT
from BYTE.

i oty
3 Devee (C00ESTS Cantral Wi V3 184

= 8 %X oeas | f etems | 5 Ememetoams () Genedc Miheier IP_devee X | [3] P PR = ]

Geners
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Log

el Siring el Siring
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22. Now you need to complete the setup on the robot. Follow SSGW-509 for Ethernet IP
setup. In Maintenance->System->Setup->OptionFunction->EtherNet/IP(CPU Board)
press Detail. Press detail under Adapter. Enabled the Adapter and put in the settings
below. Then complete the EtherNet/IP setup by pressing Enter and Modify and auto
allocate the 10.

ADAPTER

INPUT SIZE
QUTPUT SIZE
CONFIGURATION SIZE 0 word

INPUT INSTANCE 50
OUTPUT INSTANCE 100
CONFIGURATION INSTANCE 150
Hain Heno inple | ] 1/F Panel I Waintenance mode

Enabled adapter and change instances and 10 size, press enter.



EtherNet/IP(CPU Board)

EtherNet/IP(CPU Board) USED(STANDARD)
10 SIZE(IN/QUT) 8 byte RECALC
SCANNER DETAIL

Modify?

YES

EtherNet/IP Safety NOT USED

10 MODULE

ST# DI D0 A RD

08 = = - NONE
E - NONE

08 & - - - NONE

09 - - - - NONE

Hodify?
[ves | [ wm |
To- - - -k
B - - - -
19

EXTERNAL 10 SETUP

ALLOCATION WODE
EXTERNAL 10 ALLOCATION DETAIL

Set Allocation Mode to AUTO and press enter.



INPUT)
1D ADDR BYTE NAME
ASFO1

Ethernet/IP CPU

Ethernet/IP CPU
AEW01

Take note where the 8 bytes of input data get mapped to, in this case they start at #20070,
press enter.

EXTERNAL OUTPUT)
1D ADDR BYTE NAME
ASFO1
Ethernet/IP CPU
Ethernet/IP CPU
AEWO1

Take note where the 8 bytes of output data get mapped to, in this case they start at #30070,
press enter and Modify.

0JoB
CIFILE/GENERAL DATA
CIPARAMETER

O1/0 DATA

CISYSTEM DATA
OFunctional Safety Related Files
OSafety Board FLASH Eras

W Safety Board FLASH Reset
CJUSER DEFINED FILE

[O8DGraphics Robot Model Reset
MLOGDATA (MAINTENANCE) Erase

Perform safety flash reset and then reboot the controller in online mode.



23. Once the robot boots back up you can go online with the PLC by pressing the gear and
then downloading to the PLC. Then press the play button to start the PLC. Your
screen should look like the image below. Note you should see green circles around all
devices if connection

# Untitied project - CODESYS
Fle Edt View Project Buld Online Debug Took Window Help
Nl & v Y - i- 88 | Apphication [Device: PLC Logic] = ©f € - =W

Devices FER] [ Devie | Ewemet
= 3 uneeds =
= ) Devion lkornactad] (CODESYS Control Wi ¥3 x64) Gomersl

{j Generic_Ethertiet_IP_device x |[3] PLC_FRC - B

Adcnowiedoe

User-Oefined Parametess

Log

Etheriet/IP 10 Mapping

Etherket/IP TEC Objects

=5 [ et P Scamer et scamen) ||| 27
(0 Genic ettt Jp_dece (ssnercing | o

24. Now to test implicit connections we are going to turn on some bits on both the robot
and PLC and make sure the other can see them. Click on the EtherNet/IP I/0 Mapping
tab and notice the first Input and first output addresses. Mine are located at %IB0 and
%QB0.

Devices v R X [ Device [{ Ethernet [{ EtherNet IP_Scanner (] Generic_Fthertiet_IP_device x PLC_PRG
=) Undidedt A= Find Filter Show all <k Add FB for 10 Channel. Go to Inst
=7+ [ Device [connected] (CODESYS Control Win V3 x64) Berze - iy oo feR e ol
=1 PLC Logic S Variable Mapping  Channel Address Type Current Value  Prepared Value Unit  Description
= I} Application [run] = [13 Generic connection

) Library Manager Assemblies E 1 Input_Paramd %IBO SINT 0
PLC_PRG (PRG) e Input_Param1 %181 SINT 0
= (& Task Configuration User-Defined Parameters e Input_Param2 %62 SINT 0
= % ENIPScannerIOTask (JEC-Tasks) ) Input_Param3 %183 SNT 0
4] EtherNet_IP_Scanner. 10Cyde Log % Input_Param4 %184 ST 0
= 52 ENPScannerServiceTask (IEC-Tasks) % Input_Params %185 ST 0
] EtherMet_IP_Scanner, ServiceCydle EtherNet/IP /O Mapping ) Input_Paramé %IBE SINT 0
= g MainTask (IEC-Tasks) ] Input_Param? %187 SINT 0

) pLCPRG EtherNet/IF IEC Objects x
- = "9 Output_Param0 %QB0 SINT o
[ Ethernet (Ethernet) e #-g Output_Param1 %QB1 SINT 0
= [ EtherNet_IP_Scanner (EtherNet/IP Scanner) E Output_Param2 %QB2 SINT 0
[ ceneric_Ethernet_Ip_device (Generic Ethe e, +- T Output_Param3 %OB3 SNT 0
" Output_Paramé  %QB4 SNT D
] Output_Params %GBS SNT 0
] Output_Paramé %QB6 SNT 0
=T Output_Param?  %QB7 SNT 0

25. In the watch table add %IB0 and %QBO. Click on prepared value on %QB0 and
change it to 1. Then right click and select Write Values, this will write a value of 1 to
the first bit in the first byte of output data to the robot.

Watch 1 * o X

Expression Application Type Value Prepared value  Execution point A
%IBO Device. Application BYTE 1] Cydlic Monitoring Ya
QB0 Device. Application BYTE 0 1

Cut

Copy
Paste

b

Delete
Select All
Browse »

3 Input Assistant...

‘ Write I:}Iues




26. Now on the pendant click IN/OUT->External Input. Look at the first bit that was
mapped when you did the auto allocation, in my case it was #20070. It should now
be a 1 instead of a 0.

). 0
W #2001% 0000_0000
#2002 0000_0000
#2003% 0000_0000
| #2004X 0000_0000
#2005% 0000_0000
#2006X 0000_0000

#2007% 0000_0001
#2008X 0000_0000
#2009 0000_0000
1l #2010% 0000_0000
#2011X 0000_0000
#2012X 0000_0000
#2013X 0000_0000

#2014X 0000_0000

27. Now to test outputs go to IN/OUT->External Output. Click Display->Detail and then
go to the start of your EtherNet/IP Outputs, which in my case was #30070. Hover
over the box, press select to turn on Sim and then hover over the circle and press
Interlock and Select at the same time to simulate the output. On the PLC program
you should see %QBO0 change from 0 to 1.

<

| \ Reset Mapping Always updatevariables | Use parent device setting

Expression Application Type Value Preparedvalue  Execution point A

%180 Device.Appication  BYTE 1 Cydic Monitoring %l
%QB0 Device.Application  BYTE 1 [ cydicMonitoring =%




28. Now to test explicit communication we are going to read a position variable and then
write it to another position variable. Please go offline with the PLC, copy the logic
and variables to your PLC and then download and go back online with the PLC.

[ Device [f] Ethernet [f] EtherNet IP_Scanner [l  Generic_EtherNet IP_device PLC_PRG X
1 PROGRAM FLC FRG
] z VAR

<] reset : ENIF.Reset; {* fb to re
] getAttributeSingle : ENIP.Get_ Attribute Single; (* fb to get rOom £)
5 sethttributeSingle : ENIP.Set_RAttribute_Single; {* fb to set f a
€ getittributelll : ENIP.Get_Attributes_All; (* fb to get cip
7 sethAttributelll : ENIP.Set_Attributes_All; (* fb to set cip
3 udiReceivedData : UDINT:
5 done : BOOL;

10 busy : BOOL;

11 xError : BOOL;

12 startTransfer : BOOL;

1 axes : ARRAY[0..13] OF DWORD;

14 END VAR

Variable declaration

gethttributedll (xExecute:= startTransfer,
itfEtherle

eClass:=

= I/0

PDevice:= Generic_EtherNet_IP_Device,

dwInstance ,
pData:= ADR(axes), (* dat
udiDataSize:= SIZEOF (axes), (* 51z

xDone=> done,

xBusy=> busy,

sError=> xError ,

eError=> ,

udiReceivedDataSize=> udiReceivedData);

setAttributelAll

xExecute:= startIransfer,

itfEtherNetIPDevice:= Generic EtherNet IP Device,
eClassi= 16#7F,
dwInstance:= 2,
pData:= ADR({axes), (* dat
udiDataSize:= SIZEOF [axes), I
xDone=> done,

I/0 Im

age

xBusy=> busy,
xError=> xError ,
eError=>

Ii

startTransfer :=

Program



29. In this program we are calling a getAttributeAll function that is in the standard
EtherNet IP Library included with Codesys, if your program does not recognize it you
may have to download it and install it. The CIP class for Position Variables is 16#7F as
stated in the YRC1000 EtherNet/IP Manual. There is 13 x 4 Byte values that will be
returned corresponding to the different axis and rotation values for the position. |
made an array called Axes that will store all the values.

B Read and write a robot position-type variable (P)

Table 5-16(a): Required Format

Division | Outline | Size [ Data Explanation
Header | Class 2 Byte | 0x7F endor-specific
Instance | 2 Byte | Specify the vanable Pto | Specify the variable P
read/write number
From 0 or from 1 (Parameter: RS022=1)

Specify the variable P
number +1
(Parameter: RS022=0)

Aftribute | 1 Byte | Specifytheread data | Specify the data

type number of the position
1013 information

1- Data type

to

13: 8th axis data

Service | 1 Byte | Specify the data access
method

0x01: Get Attribute All
Ox0E: Get Aftribute Single
0x02 Set Attribute All
Ox10: Set Attnibute Single

Table 5-16(b): Response Format (When Reading All Atiributes/Omitting Headers)

Division | Qutline Size | Explanation

Data Data type 4 Byte | The position data type will be
output

0: Pulse

16: Base

17: Robot

18: Tool

19: User coordinates

Configuration 4 Byte | The configuration will be output
bit 0: Back

bit 1: Lower arm

bit 2: No flip

bit 3: R axis = 180°

bit 4: T axis = 180°

bit 5. S axis = 180°

Tool number 4 Byte
User coordinate number | 4 Byte

Extended configuration | 4 Byte | Qutput the 7-axis robot extended
configuration

bit 0: 8L = 180°

bit 1: 8U = 180°

bit 2: 6B = 180"

bit 3: BE = 180°

bit 4: 8BW 2 180°

1st axis data 4 Byte | The following values will be output:
2nd axis data 4 Byte | Forpulse:
Each axis' pulse value
3rd axis data 4Byte| For pase:
4th axis data 4 Byte | Length (pm)
5th axis data 4 Byte | ANgle (0.00017)
6th axis data 4 Byte | Data on each axis is set in
7th axis data 4 Byte | ascending order.

The value zero is set to a non-
existing axis

8th axis data 4 Byte




30. In the watch table click a new line, click the ... and then select the Axes array variable
and the Start Transfer bools to be added to the watch table. Press OK after
highlighting both.
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31. Go online by pressing the gear, download the program and then press the play
button to run the PLC. Your screen should look like this after you are done.
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32. On the robot make sure you have a position value in #P1 other than all 0’s so you
know the value is read and then transferred. In my case | have the below position
values.

55101.000
465.000

i 465.000|<TYPE>

Rx 65.0000( |FRONT 5< 180

Ry 64.0000 |UP R< 180
59.0000

33. Click the box beside the Start Transfer bool under the prepared value heading until it
changes to TRUE. Then right click and write value. This will run the program one
time, it will read P1 and copy it into the Axes array and then copy it back to the robot
and place it in P2.
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34. You should see the axes array populate with your position and if you look at P2 on
the robot you should see the values from P1
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Note the values in P2.

35. Congratulations you have successfully set up Implicit and Explicit EtherNet/IP
connections from a Codesys Control Win V3 X64 to a YRC1000. Codesys is the basis
for a bunch of other PLC brands including but not limited to Wago, Festo, Lenze,
Schneider, Eaton and Beckhoff so this documentation may help assist in setup for
those PLC’s as well.



