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transmitted, in any form, or by any means, mechanical, electronic, photocopying, recording, or other-
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No patent liability is assumed with respect to the use of the information contained herein. Moreover,
because OMRON is constantly striving to improve its high-quality products, the information contained
in this manual is subject to change without notice. Every precaution has been taken in the preparation
of this manual. Nevertheless, OMRON assumes no responsibility for errors or omissions. Neither is
any liability assumed for damages resulting from the use of the information contained in this publica-
tion.
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Introduction

Introduction

This manual is OMRON's original instructions describing the setup and operations of the PROFINET
fieldbus.

Please read this manual and make sure you understand the functionality and performance of PROFI-
NET fieldbus before attempting to use it.
Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of factory automa-
tion (FA) systems, robotic control methods, and Siemens controller configuration methods.

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.

» Personnel in charge of managing FA systems and facilities.

Applicable Models

This manual provides information for industrial robots that support PROFINET fieldbus. When informa-
tion varies between different robot models, details are provided.

Units

All units are metric unless otherwise noted.
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Manual Information

Manual Information

Page Structure

The following page structure is used in this manual.

®

®—+—5-1 Unpack

@77 5-1-1  Unpack Procedure

1 Check the package for damage.
If there is any visible damage:
« Take photos of the package and save them.
« Inform your supplier inmediately.

@ e 2 Open the package.

Ensure not to damage the contents.
3 Ensure that all items are present.

E Additional Information

This section provides details on how to unpack the Industrial Panel PC.

|
®

soedun L-g

@ Refer to 5-1-2 ltems Supplied with the Product for the items supplied.

®7

NY-series User's Manual (W555)

o
© @

oInpsdoig Yoedun 1-1-G

—®

Note: This illustration is provided as a sample. It will

not literally appear in this manual.

Item Explanation Item Explanation

A Level 1 heading E Special Information

B Level 2 heading F Manual name

C Level 3 heading G Page tab with the number of the main section
D Step in a procedure H Page number

Special Information

Special information in this manual is classified as follows:
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Manual Information

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

m Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operation easier.

L~ Version Information

Information on differences in specifications and functionality between different versions.
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Sections in this Manual

Sections in this Manual

Overview

Configuration

Troubleshooting
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty and Limitations of Liability

I Warranty

» Exclusive Warranty
Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship for a period of twelve months from the date of sale by Omron (or such other period expressed
in writing by Omron). Omron disclaims all other warranties, expressed or implied.

+ Limitations
OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.
Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

* Buyer Remedy
Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be re-
sponsible for warranty, repair, indemnity or any other claims or expenses regarding the Products un-
less Omron’s analysis confirms that the Products were properly handled, stored, installed and main-
tained and not subject to contamination, abuse, misuse or inappropriate modification. Return of any
Products by Buyer must be approved in writing by Omron before shipment. Omron Companies shall
not be liable for the suitability or unsuitability or the results from the use of Products in combination
with any electrical or electronic components, circuits, system assemblies or any other materials or
substances or environments. Any advice, recommendations or information given orally or in writing,
are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitations of Liability

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY. Further, in no event shall liability of Omron Com-
panies exceed the individual price of the Product on which liability is asserted.

Application Considerations
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Terms and Conditions Agreement

I Suitability for Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At Buy-
er’s request, Omron will provide applicable third party certification documents identifying ratings and
limitations of use which apply to the Product. This information by itself is not sufficient for a complete
determination of the suitability of the Product in combination with the end product, machine, system, or
other application or use. Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer shall take application re-

sponsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND IN-
STALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

I Programmable Products

* Omron Companies shall not be responsible for the user’s programming of a programmable Product,
or any consequence thereof.

* Omron Companies shall not be responsible for the operation of the user accessible operating sys-
tem (e.g. Windows, Linux), or any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual per-
formance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and oth-
er reasons. It is our practice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifications of the Product may
be changed without any notice. When in doubt, special part numbers may be assigned to fix or estab-
lish key specifications for your application. Please consult with your Omron’s representative at any
time to confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of
the LD-series AMR. The safety precautions that are provided are extremely important to safety.
Always read and heed the information provided in all safety precautions.

The following notation is used.

Identifies an imminently hazardous situation which, if not avoid-
ed, is likely to result in serious injury, and might result in fatality
or severe property damage.

Indicates a potentially hazardous situation which, if not avoid-
ed, could result in death or serious injury. Additionally, there
may be severe property damage.

Indicates a potentially hazardous situation which, if not avoid-
ed, may result in minor or moderate injury, or property damage.

The circle and slash symbol indicates operations that you must not do. The specific opera-
tion is shown in the circle and explained in text.
This example indicates prohibiting disassembly.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a precaution for electric shock.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a general precaution.

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in text.
This example shows a general precaution for something that you must do.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a precaution for high temperatures.

Warnings

/\ WARNING
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Safety Precautions

I Cybersecurity

To maintain the security and reliability of the system, a robust cybersecurity defense pro-

gram should be implemented, which may include some or all of the following:

Anti-virus protection

* Install the latest commercial-quality anti-virus software on the computer connected to
the control system and keep the software and virus definitions up-to-date.

* Scan USB drives or other external storage devices before connecting them to control
systems and equipment.

Security measures to prevent unauthorized network access

* Install physical controls so that only authorized personnel can access control systems
and equipment.

* Reduce connections to control systems and equipment via networks to prevent access
from untrusted devices.

* Install firewalls to block unused communications ports and limit communication be-
tween systems. Limit access between control systems and systems from the IT net-
work.

* Control remote access and adopt multifactor authentication to devices with remote ac-
cess to control systems and equipment.

» Set strong password policies and monitor for compliance frequently.

Data input and output protection

* Backup data and keep the data up-to-date periodically to prepare for data loss.

* Validate backups and retention policies to cope with unintentional modification of input/
output data to control systems and equipment.

* Validate the scope of data protection regularly to accommodate changes.

* Check validity of backups by scheduling test restores to ensure successful recovery
from incidents.

» Safety design, such as emergency shutdown and fail-soft operations in case of data
tampering and incidents.

Additional recommendations

* When using an external network environment to connect to an unauthorized terminal
such as a SCADA, HMI or to an unauthorized server may result in network security
issues such as spoofing and tampering.

* You must take sufficient measures such as restricting access to the terminal, using a
terminal equipped with a secure function, and locking the installation area by yourself.

* When constructing network infrastructure, communication failure may occur due to ca-
ble disconnection or the influence of unauthorized network equipment.

* Take adequate measures, such as restricting physical access to network devices, by
means such as locking the installation area.

* When using devices equipped with an SD Memory Card, there is a security risk that a
third party may acquire, alter, or replace the files and data in the removable media by
removing or unmounting the media.

* Please take sufficient measures, such as restricting physical access to the Controller
or taking appropriate management measures for removable media, by means of lock-
ing and controlling access to the installation area.

* Educate employees to help them identify phishing scams received via email on sys-
tems that will connect to the control network.

10 PROFINET Fieldbus Industrial Robot Configuration User's Guide (1685)



Related Manuals

Use the following related manuals for reference.

Related Manuals

Manual Title

Description

Automation Control Environment (ACE) Version 4 Us-
er's Manual (Cat. No. 1633)

Instruction for the use of the ACE Version 4 software.

V+ User's Manual (Cat. No. 1671)

Provides a description of the V+ programming lan-
guage and functionality.

V+ Keyword Reference Manual (Cat. No. 1672)

Provides reference to V+ Keyword use and functionali-
ty.

Robot User's Manual

User Manual for specific robot types.

PROFINET Fieldbus Industrial Robot Configuration User's Guide (1685)
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Related Manuals
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Overview
]

This section provides a general overview.

11 INErodUCioN ... 1-2
1-1-1 PROFINET SpPecCifiCations ........cuiiiiiiiiiiiie et 1-2
1-1-2 Robot Firmware and Software Requirements ............ccccooiiiiiiiniiiice, 1-2
1-1-3 Data TYPES ..ot 1-3
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1 Overview

1-1 Introduction

This document provides information about PROFINET configuration and programming methods for
OMRON Industrial Robots.

PROFINET fieldbus provides the ability for OMRON Industrial Robots to exchange data with other in-
dustrial devices. The robot can be configured as a PROFINET device for communications with a PRO-
FINET controller.

V+ variables and robot status information can be shared over the PROFINET fieldbus allowing move-
ment and control with simple programming methods.

The PROFINET implementation uses a vendor-specific device profile that is detailed in this document.
The typical PROFINET system configuration is shown below.

PROFINET
Controller
PROFINET
Vision sensor
Ethernet

Application
Controller
(ACE software)

Safety || Front || Encoder,
Devices|| Panel | Digital I/O

Development PC
pendant (ACE software)

1-1-1 PROFINET Specifications

PROFINET communication specifications are provided below.

Item Specification

Protocol PROFINET v2.4

Class B

Device profile Vendor specific 1/0

10 connection cycle time 4,8, 16, 32,64, 128, 512 ms

Maximum data payload 512 bytes

Sub-slot limit Slot 1 with V+ variable exchange can contain up to 32
sub-slots.

1-1-2 Robot Firmware and Software Requirements

The following firmware and software versions are required for PROFINET support.
» Firmware: version 6.0Cx or higher.

» Software: ACE version 4.7 or higher.

* i4L Robot Controller: Revision B and above.
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1-1-3

* i4H Robot Controller: Revision C and above.

@ Additional Information

1 Overview

Contact your local OMRON representative for more information about robot controller types not

listed above.

Data Types

Use the following information to understand all data types and sizes.

Array Option (Byte Length)

Data Type Minimum Byte Length
BOOL 1 8/16/32 (1/2/4)
INT 2 1/16/32 (2/4/8)
DINT 4 1/16/32 (4/64/128)
REAL 4 1/16/32 (4/64/128)
LREAL 8 1/16/32 (8/128/256)
BYTE 32 (1 byte for each character) 32/64/128 (32/64/128)

PROFINET Fieldbus Industrial Robot Configuration User's Guide (1685)
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1 Overview
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Configuration
]

2-1 Basic Configuration Steps ........ccccorriiirinnrniir s 2-2
2-2  Configuration EXample.......cccccciiimiiiiimiei s 2-3
2-3  V+ Program Example ........cccoimiimninisis s s 29
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2 Configuration

2-1 Basic Configuration Steps

Basic PROFINET configuration steps are provided below. Refer to 2-2 Configuration Example on page
2-3 for a specific configuration example.

The following items are required for PROFINET configuration:

» Siemens TIA Portal configuration software.

* A Siemens PLC that supports PROFINET controller functionality.

* An OMRON Industrial Robot that supports PROFINET device functionality.

» ACE software version 4.7 or higher.

* An installed robot device and a PLC controller with proper network connections.

Refer to the Automation Control Environment (ACE) Version 4 User's Manual (Cat. No. 1633) for more
information about the Configure PROFINET Settings area.

1 Obtain the GSDML file using ACE.

Install the GSDML file using TIA Portal.

Add the robot device and make configuration settings in TIA Portal.
Add, compile, and download the TIA Portal configuration to the PLC.
Make robot configuration settings with ACE software.

Confirm data exchange between the robot and PLC.

N O OO A W

Scan for the new robot device.
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2 Configuration

2-2 Configuration Example

This configuration example provides step-by-step instructions to configure the robot in a PROFINET
network under the following conditions.

* A Siemens S7-1200 or 1500 PLC is used as the PROFINET controller.

* An i4L robot is used as the PROFINET device.

» TIA Portal version 15 is used with the PLC added.

» ACE software version 4.7 is used with the robot added and online.

The robot will exchange data using i_bool _8[] and q_bool_8[] BOOL array variables (array length is
8, 1 byte).

ajdwex3 uoneinbyuo) z-z

1 Obtain the GSDML xml file for the robot using ACE.
The GSDML file is stored in the robot controller. Connect to the robot controller using ACE.
Open the Configure PROFINET Settings area and then click the Export GSDML Button.

Configure PROFINET Settings

2 Install the GSDML file using TIA Portal.

Manage general statian description files X
Installed GSDs | GSDs in the project

Source path: [ C:Usersla-evplusiDesktop|GSDWL v2.42 | B

Content of imported path

M File Version Langusge | Status
B GSDML-V2.42-Omron-ndus triaIRobots-20230405 xm| V242 English Not yet installed

| ]

3 Confirm that OMRON Corporation robots are listed in the Catalog area.
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2 Configuration

Options

~ Catalog

<Search>
[ Fileer Profile: | <all-
» [l Controliers
» EHM
» [ PC systems
» [l Drives & stamers
+ [l Mevwork compenents
b [ Derecting & Menitaring
+ [ Diztributed lio
+ (@i Power cupplyand distrbution
+ [ Field devices
= [l Other field devices
¥ [ Additional Ethemet devices
~ [l PROFINETIO
+ [l Drives
v [l Encoders
» [l Gateway
[l NCIRC
[l OMRON Corporation
[ industrial Robot:
» g iaHSeries

w [l MLSeries

i4-3500, 180mm quill
143500, 180mm quill,
[l i2-450¢, 180mm quill
[l 4500, 180mm quill,
4-5500, 120mm quill
i4-550L, 180mm quill,
[ 525500, 350mm quill
[l i+-5504, 350mm quill.

wall mount

well mount

wall mount

wall mount

» [ senzor
» Ll PROFIBUS DF

Add the robot device to the Network view with TIA Portal.

Demo b Devices & networks

|E'F Topology view ||§Eh Network view [t Device view

[1212C

omron-industri...

i4-450L, 180m... DP-NORM ¥ G5Ddevice_1 GSD device
PLC 378 i | ! » omren-industrial-robot i4-450L, 180mm quill

3 J Network overview ” Connections ‘ 4(»
'ﬂ' Device Type
E ¥ 57-1200station_1 57-1200 station

» PLC 378 CPU 1212C ACIDCIRly

<][w]

I 1
PN/IE_1

[~
100% = s, - | i >

Assign the IP address of the robot with TIA Portal.
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* owme
B i newdeice
b Device: & nemorks

b (o PLC_1 [CPU1212C AUDCIRN]

Farmore.

Disgnosiic

Channel dingnastics
» PROFINETincerface 1]
~ Function:
Aicign F addres:

T protsci agaat unaunor
formstion sbaut indutil secury, lease vt

hitp e siemen comindustralzecuricy

fizec scces, £4. 5y Ust Of Trewais and NETWOIK segentETon. «

00 10 -E4 -EE -C3 ~cr | Adcesiibe devices

* I3 Ungrouped devces MC adress
pf o i e Assign PROFINETdevice n.
Y Deviee configuration Resitao focoocpaepings i Paddress: 10 15117 .40
% Onine & dugnostics Subnetmesk: | 255255 240 0
H omronandusia obos it
I V- Vrsble Exchenge 1 ) Uss rovtar
» 5 securty setings Rovtraddess: 10 15116 1
+ 58 Conencr data
» (£ Documentation secings ResigE ssaress
< C > v
- Properties  [Winfo |l Diagnostics
» [ Card Reaceruse memery e = F Tiiowg
[ General [ 10tags | Systemconstants | Texts
~ Genenl
Ehemet add
Catslog inermation
Genersl
Eihemetaddresses Subnet: et
tgensication & Lainianance
~ Advonced opsion:
nterace spto e
= healtme seings &
i) (Foddress: 10151 17 0 |
¥ Port 11 71]
Subnetmask: 255255 240 0 |
[ synchronize router zetingz with 10 cantroller
< ] > B (] e router
~Detalls view Routeraderess: (10 151,16 1

PROFINET

PROFINET device name.
Converted name:

Device number:

[T Generste PROFINET device name automasically
onsa7s

emaz7e

6 Assign a unique device name to the robot in TIA Portal.

Devices |

~ Joemo
W Add new deviee
o Devices & networks
» 1 PLC_1 [cPU 1212C AGDCIRY]
~ i Ungrouped devkes
~ (4 omronindustrishrobot 445.
Y evice confguration
4] Oriine & disgnostie:
$& omromindustial-obot a-
Bl V- veriatie Exchange.

» 5 Secuity zetting:

General Configured PROFINET device

omz378 -

groztics
» PROFINETinteriace [x1]
~ Function:

Resetto factory settings

Device filter

Accessible devices in the network:

Device tpe:
Online access
Type of the PGRCinterace:  (_pii

i 9 Onlyshow device: ofthe same e
7] Onlyshow devices with bad parometer settings

] iy how devices without names

4-450L, 180mm quil

< 0 5

» (39 Cord ReaderUse memory IPoddress  MACoddress  Device .
[TOTSTI740. 0010EAEECICF FINED: iferent [
101511751 0010EACI7DA2 FIXED_FO. diferent
101512281 00-I0EABFAIOF  FIXED_RO. ' aiferent H
101512286 0010€AS3187F FIXEDO ' aiferent
1015122189 00-10€ACA4284  FIXED O, ' aiferent
1015122191 00-10EAACASS7 FXED RO ' diferent
1015122192 0D0EABC44E7 FIXED RO... 545000031 ' iferent [l

Dueotehes [

Update it

7 Set the 10 cycle update time with TIA Portal.

General [ 10 tags | Systom comstants | Texts
o s 0o
=R e
= Realtime setings [
g

Ao spsme s o

Wiehdogime: 12000

8 Add the V+ Variable Exchange Module to the Device Overview.

s vindow relp
s i B @ & coonine  coofiine | 2 I8 I8 2 = (1] [Seorchinproec |
= : g =

Totally In/
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[& Topology view g Network view | IY Device view || Options
* | [ Device overview
e W2 .. Module Rack  Slot laddress Q address|Type
~ omronindustrisbcbot 0 0 i#-350L, 180m.
» o o ox CETTN P e——
L ~ [
~ @ idLseres
143501, 180mm quill
— ~ [ Moduie
[+
aml D — Ll 0 ] 5
|G Properties  [*}info | Diagnostics |
General
No ‘properties’ available.
No propertes' can be zhown There i eit prope

2 Configuration
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2 Configuration

9 Configure the data to exchange with TIA Portal.
Set the input and output data to exchange between the robot and PLC in the following manner.

Device overview
¥ - Module Rack  Slot laddress  Q address Type Article no. Firmware
- j4L_550 0 0 i4-550L, 180mm q... RS4-2055002 B
P PNHO 0 oxi oemron-industrialr.. 1
* Vi Variable Exchange_1 /] 1 W+ Variable Exchan...
sooLfg]-1 0 11 70 BOOL[8] |
BOOLI8] -0 0 12 70 BOOL[8] -0 B
] 13
0 14

10 Assign symbolic names for each address.

_| General J 10 tags ]__'i_)_«'_:_.t__e_a!!_t_(:_(a?_ta"t]_l?. u Texts |_ | General 10 tags ] System constants l Texts
Name Type Address  Tag table Name Type Address  Tag table
<@ |_Bool 0 Bool %I700 Bool <@ Q_Bool_0 Bool %Q700 Bool
@ 1 _Bool_1 Baol %I70.1 Boal @ Q_Bool_1 Bool %*Q70.1  Bool
@ |_Bool_2 Bool %702 Boal @ Q_Boal_2 Bool %Q70.2 Bool
& | Bool 2 Bool %1703 Bool @ Q_Bool_3 Bool %0703 Bool
@ |_Bool 4 Bool %1704 Bool <@ Q_Bool 4 Bool %Q704 Bool
<& | Bool 5 Bool =705 Bool <@ Q_Bool 5 Boal %Q705 Bool
4 |_Boocl & Bocl %IT06 Bool <@ Q_Bool_6 Bool %®Q706 Bool
6 |_Bool 7 Bool %I70.7 Boaol €@ Q_Boal 7 Bool %Q70.7 Bool

11 Add, compile, and download the TIA Portal configuration to the PLC.

12 Access the robot controller Configure Options area with the ACE software and then proceed
with the Configure PROFINET Settings option.

B

13 Enter the V+ External Variable Name and then set the 10 Type, Variable Type and Array
Length in the Configure PROFINET Settings area.
Make the following considerations when creating V+ External Variables in this area.

Ensure the order (top to bottom) of the variables corresponds with the order established in
TIA Portal.

V+ External Variables standard types are 64 bit floating point.

Brackets [] must follow the variable name when declaring an array variable type. Array varia-
bles must also have an array length set.

A $ character must proceed the variable name when declaring a string variable type. String
variables must also have an array length set.

V+ variable naming convention must be followed. Refer to the V+ User's Manual (Cat. No.
1671) for more information.
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2 Configuration

Configure PROFINET Settings

Variable Name |Robot IC Variable Type
BOOL

munication error; Robat Qutput (O) - Remaining bytes to map: 511

obot Input (1) - Remaining bytes to map: 511

Tmport Export Export —
Configuration  Configuration’  GSDML s

ajdwex3 uoneinbyuo) z-z

14 Select the Enable PROFINET check-box and adjust the communication error behavior settings.
Click the Save Button to implement the changes.
Saving triggers a robot controller reboot request.

Robot Input Valu

Robot:

Eport Export
Configuration  Configuratien ~ GSDML

15 Synchronize the new variables created in the robot controller after the reboot.
Select the new variables and then click Transfer from Target to bring the new variables into
the ACE project.

| Computer: Data Name | Target: Data Name [Compare|

¥ Variables ¥ Variables

Legend: | Synchronized

Transfer To Target  Transfer From Target  Recompare

1 6 Scan for the new robot device.
If the new robot is not detected, check network connections and repeat previous steps. Refer
to Section 3 Troubleshooting on page 3-1 for more information.

Select device X

Type of the PGIPC interface: 2
PGIPC interface: [ Intel(R) B2574L Gigabit Network Connection [ ~] ©/[F)

Accessible nodes of the selected interface:

i T r————— VAC sddress
e D080 50 COTOEAEECIT DOTORAEEGT ||
essol Te3s0L, 180mm._ PNIE 01511735 0010EAABASE3
= =

= ol #3501, 180mm.. PNIE 101511751 00108ACHIDA
labratcobra sancrc e 101511782 oosossseroee
desktopdnfbpe SIMATICRC PNIE 10151.17.84 00-50-56-89-8930
, ] crut212c ACD.. PE 1015117140 sCF318780A41
[C|FlashLED. c_dev CPU1212C ACID... PNIE 10.151.17.141  BCF3-197BD9FA
siamcec e 101512219 sarAssIEeser
siancec e 101512274 00000AA70A90
—
B
(=]
Ganeel

1 7Check the Device Overview area in TIA Portal to ensure the connection status is valid.
If the connection status is not valid, check network connections and repeat previous steps. Re-
fer to Section 3 Troubleshooting on page 3-1 for more information.
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2 Configuration

[ Topology view [ Network view _[[I¥ Device view ||
dt [oms378 Ga450L 180mm o] 2| B [ EH[E R = | Device overview
&l J woduie Rock  [Slot |leddress
~ OMS378 o 0 ~
i = » PO 0 oxt il
o;"’ ~ VaVarisble Exchange_1 o 1
BooL[8] -1 o 1 1
i | B00L[8] -0 o 12
0 13
— 0 14 =
- 0 15
0 16
- o 17
| 5 0 18
. o 19
y 0 110
: o mm

18 Confirm data exchange by checking the following areas in the ACE software.
If the data exchange is not occurring, check network connections and repeat previous steps.
Refer to Section 3 Troubleshooting on page 3-1 for more information.

V= Watch

/i4-430L_0/Controlier Settings profinet.comm

7i4-430L_D/Controller Settings profinetcomm
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2 Configuration

2-3 V+ Program Example

This section shows an example V+ program.

While the robot is active and connected, the program checks for the status of the first bit in the
g_bool_8 array, and then based on that bool value, sets the value of the first bit of the i_bool_8 array
to match and prints the values of both bits.

If there is an error, the program will instead print information about the error.

.PROGRAM profinet.comm ()

o|dwex3 weiboid +A €-Z

;Main loop

WHILE TRUE DO
;While PROFINET State is ACTIVE (enabled, connected, and communicating)
WHILE FB.STATE == 3 DO
;Reflect input to output from PLC point of view
IF g bool 8[0] THEN
i bool 8[0] = TRUE
END
IF NOT g bool 8[0] THEN
i bool 8[0] = FALSE
END
;Delay of 2ms
WAIT.EVENT , 2E-03
;Print values of PROFINET Input and Output Data
TYPE "q bool 8[0]: ", g bool 8[0], ", i bool 8[0]: ", i bool 8[0]

END

$additional info = ""
;Get PROFINET Error Code and Additional Information (FB.ERROR)
fieldbus error = FB.ERROR(Sadditional info)
;If there is a PROFINET Error
IF (fieldbus error <> 1) THEN
;Print Error Information
TYPE "General Profinet error: ", fieldbus error
TYPE "Additional Information: ", $additional info
END
;Delay of 2ms
WAIT.EVENT , 2E-03
END

.END
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Troubleshooting
]

Use the information in this section to troubleshoot PROFINET communication issues.

3-1  PROFINET StatUsS .......ccciiiiiiiiiiiiiieieeeensesessssssssississisieseesesessssssssssnsssssssssssssssns 3-2
3-2  PROFINET EITOrS ...coieiieeiiiiiieemeiiisiessssssssesssnsssssssessssssssserssnnssssssessnnsssssesennnnns 3-3
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3 Troubleshooting

3-1 PROFINET Status

Use the FB.STATE keyword to return the current state of the fieldbus. This keyword returns the follow-
ing information.

@ Additional Information

Refer to the V+ Keyword Reference Manual (Cat. No. 1672) for more information about the
FB.STATE keyword and usage.

Value Returned Fieldbus State Description
0 Disabled Initialization fails or PROFINET is
disabled.
1 Inactive PROFINET is enabled but there is
no connection
2 Idle PROFINET is enabled and con-

nected, but there is not data ex-
change between the Controller and
the robot.

3 Active PROFINET is enabled, connected,
and communicating. Data is being
actively exchanged between the
Controller and the robot.
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3-2 PROFINET Errors

3 Troubleshooting

Use the FB.ERROR keyword to obtain detailed PROFINET error information. Fieldbus error code and
error description details returned from the FB.ERROR keyword are provided below.

@ Additional Information

» Refer to the V+ Keyword Reference Manual (Cat. No. 1672) for more information about the
FB.ERROR keyword and usage.
» The robot behavior when communication errors occur can be configured in the ACE software.
Refer to the Automation Control Environment (ACE) Version 4 User's Manual (Cat. No. 1633)
for more information about configuring PROFINET settings.

Error Code Error Description Fieldbus Cause Details
State
-1202 (field- | Error Code 1 Disabled Device configuration * |&M configuration cor-
bus system failed. rupted.
initialization * Memory not initialized.
fault) * Network interface not
available.
Error Code 2 PROFINET stack initialization failed.
Error Code 3 LLDP system description | LLDP system description
corrupted. in illegal status.
* Port description TLV
(port 0).
* System name TLV.
* System description
TLV.

Error Code 4 LLDP port description in
illegal status.

Port description TLV (port
1).

Error Code 5 LLDP PHY not initialized.

Error Code 6 Profile version mismatch | PROFINET cannot be ini-
tialized because of a ver-
sion mismatch.

-1201 (con- | Connection rejected x y z | Inactive Connection request re- The connection request
nection a where: jected. was rejected by the PRO-
lost) * x = Error code FINET controller.

* y = Error decode

* z = Error code 1

* a = Error code 2

Communication closed Connection timeout. The connection has been

because of a comm loss aborted by the PROFI-
NET controller.
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3 Troubleshooting

Fieldbus

* X, z = Module ident
number

* vy, a = Submodule ident
number

* b = slot number

* ¢ = subslot number

Peer Mismatch x where x
= extended channel error

type

MAU Type Mismatch: Ex-
pected x, Actual y where
X, y = MAU Type

Link State Mismatched
(Expected x y, Actual z a)
where:

¢ X, z = Link State

* vy, a=Port State

Variable Type Mismatch

(Expected: OxY, Real:

0xA) at slot b, subslot ¢

where:

* Y, A = submodule Ident
Number in hex

* b = slot number

* ¢ = subslot number

Robot Type Mismatch

(Expected: 0xY, Real:

0xA) at slot b, subslot c

where:

* Y, A =Module Ident
Number in hex

* b = slot number

* c = subslot number

Error Code Error Description Cause Details
State
-1203 (inva- | Not able to read data be- | Idleldle The controller stopped. Communication data is in-
lid data) cause the PLC has stop- valid because the Control-
ped ler has stopped.
Not able to read data be- The supervisor blocked Communication data is in-
cause supervisor is block- the submodule. valid because the supervi-
ing submodule sor is blocking the com-
munication.
Not able to read data be- The submodule is invalid. | Communication data is in-
cause the submodule is valid because the sub-
invalid module is invalid.
-1200 (inva- | Module Diff (Expected X, A profile/robot mismatch | A mismatch between the
lid configu- |y, Actualza)atb, c occurred. PROFINET I/0 and ACE
ration) where: submodule configuration

exists.

A peer mismatch occur-
red.

The peer port is mis-
matched in the port name.

A MAU type mismatch oc-
curred.

The peer port mismatch-
ed in the MAU type.

A link mismatch occurred.

The peer port is mis-
matched in the link.

A variable mismatch oc-
curred.

A mismatch between
PROFINET 1/O and the
ACE submodule configu-
ration occurred.

A robot type mismatch oc-
curred.

The actual robot is differ-
ent than the one config-
ured in the PROFINET
controller.
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