Cognex 3D-A1000
ltem Detect - Profinet
Guide

Setting Up PROFINET

7/5/2020

ﬁ







Legal Notices

Legal Notices

The software described in this document is furnished under license, and may be used or copied only in
accordance with the terms of such license and with the inclusion of the copyright notice shown on this page.
Neither the software, this document, nor any copies thereof may be provided to, or otherwise made available to,
anyone other than the licensee. Title to, and ownership of, this software remains with Cognex Corporation or its
licensor. Cognex Corporation assumes no responsibility for the use or reliability of its software on equipment that
is not supplied by Cognex Corporation. Cognex Corporation makes no warranties, either express or implied,
regarding the described software, its merchantability, non-infringement or its fitness for any particular purpose.

The information in this document is subject to change without notice and should not be construed as a
commitment by Cognex Corporation. Cognex Corporation is not responsible for any errors that may be present in
either this document or the associated software.

Companies, names, and data used in examples herein are fictitious unless otherwise noted. No part of this
document may be reproduced or transmitted in any form or by any means, electronic or mechanical, for any
purpose, nor transferred to any other media or language without the written permission of Cognex Corporation.
Copyright © 2020. Cognex Corporation. All Rights Reserved.

Portions of the hardware and software provided by Cognex may be covered by one or more U.S. and foreign
patents, as well as pending U.S. and foreign patents listed on the Cognex web site at:
http://www.cognex.com/patents.

The following are registered trademarks of Cognex Corporation:

Cognex, 2DMAX, Advantage, AlignPlus, Assemblyplus, Check it with Checker, Checker,

Cognex Vision for Industry, Cognex VSOC, CVL, DataMan, Displaylnspect, DVT, EasyBuilder, Hotbars, IDMax,
In-Sight, Laser Killer, MVS-8000, OmniView, PatFind, PatFlex, Patinspect, PatMax, PatQuick, SensorView,
SmartView, SmartAdvisor, SmartLearn, UltraLight, Vision Solutions, VisionPro, VisionView

The following are trademarks of Cognex Corporation:

The Cognex logo, 1DMax, 3D-Locate, 3DMax, BGAIl, CheckPoint, Cognex VSoC, CVC-1000, FFD, iLearn, In-
Sight (design insignia with cross-hairs), In-Sight 2000, InspectEdge, Inspection Designer, MVS, NotchMax,
OCRMayx, PatMax RedLine, ProofRead, SmartSync, ProfilePlus, SmartDisplay, SmartSystem, SMD4, VisiFlex,
Xpand

Portions copyright © Microsoft Corporation. All rights reserved.
Portions copyright © MadCap Software, Inc. All rights reserved.

Other product and company trademarks identified herein are the trademarks of their respective owners.

Cognex 3D-A1000 Item Detect — Profinet Guide — Setting Up PROFINET
7/5/2020 | Page 1 of 21



CONTENTS

CONTENTS
L= T Lo o= 1
L0708 IV 2
1 e T 11T 1 3
2 How to Use This Manual............o et 5
3 PROFINET System INformation.........c..ccccciiiiiiiciiriii e sssssnns s s ssses s s s sns s sssmsnsss sssssnnns 6
4 PROFINET SUPPOIt ... ceiiiiiiiiiciinsnsisssssases s s ssnas s s s sssssssssssssssssssssssssssssnsanssssssssnssansnssssssnnnenssasssnns 7
5 PROFINET IO Module Reference Table..........ccccciimmiiimnnmineinnisns e ssssssssses 8
6  Industrial Communications Signals ..........ccccciriiininiininnni e ————— 10
6.1 AcqUISItion SigNalS........cccccciiiiiiiirr i 10
6.2 AcqUISItion ChanNeIs........ oo re e e e e e e s e e e me e e emm e e e mne s 10
6.3 LY oY= o2 (oY T 0 4 F= Ty T 1= [ 10
6.4 InSpection SigNals........ccciiiiiiiiii e —————— 11
6.5 SYStemM SIgNaAIS.....coiiiiiiiiiiri i e e s e annnnn 1
7 Load/Enable/Test Communications via PROFINET Protocol...........cccoeirmmnnmnnncsnnsesnssnssennaens 12
71 Documentation and Supplemental Material............cccoceiiiiiiicinrir e 13
7.2 Loading the GSD (General Station Description) File on PC ...........ccoocciiiiinccceinnnisscienns 14
7.3 Adding 3D-A1000 to NetWOIK .........coireiiiieiie e s 15
7.4 Retrieve A1000_ItemDetect_withTraylD.zap15_1.......ccccciiiciiiminininciseerer s s sssssnanes 18

Cognex 3D-A1000 Item Detect — Profinet Guide — Setting Up PROFINET
7/5/2020 | Page 2 of 21



1

Introduction

Introduction

In-Sight 3D supports PROFINET, an industrial communications protocol that allows you to map the In-Sight
vision system's inputs and outputs into the process memory of Siemens PLCs. Once these values have been
established, they are synchronized at an interval defined by the update rate of the PROFINET 10 system.
PROFINET IO describes a device model that consists of insertion places (slots) and groups of /O channels
(subslots). The technical characteristics of the field devices are described by an XML-based GSD (General
Station Description) file.

PROFINET IO distinguishes between the three following device types:
e |O-Controller: Vision system on which the automation program is run.
o |O-Device: A remotely assigned field device, which is assigned to an I0-Controller.
e |O-Supervisor: A programming device (PC), which runs commissioning and diagnostic functions.

The PROFINET 1O engineering process is similar to PROFIBUS: decentralized field buses are assigned to
one or more control systems during configuration. The 10-Device is configured to the actual system
expansion based on the content in the GSD file. The 10-Device is simultaneously integrated, appropriately
parametrized, and configured into the PROFINET topology.

After the engineering process is complete, the expansion data is loaded into the 10-Controller. The 10-
Controller then independently takes over the data exchange with the I0-Device.

Follow these steps to enable the PROFINET protocol for In-Sight 3D:

1. Launch or switch to In-Sight VC Explorer, and open the Industrial Ethernet dialog from the Ultilities
window.

2. Select PROFINET from the drop-down list. The protocol-specific settings display. Configure the
connection according to the local network properties. See the Industrial Ethernet — PROFINET
Configuration topic for more information.

3. Install SIMATIC TIA Manager on the same PC as In-Sight VC Explorer.
4. Open SIMATIC TIA Manager and load the PLC's project.

5. To add PROFINET IO nodes to the vision system, a PROFINET IO system must be present in the
hardware configuration diagram. If there isn't a PROFINET IO system in the diagram, complete the
following steps:

a. Ensure that the PROFINET IO interface on the CPU has been assigned a subnet address. To
verify this, double-click the PROFINET 10 module on the CPU. If the PROFINET IO module's
Networked status indicates No, then click the Properties button and add a new subnet.

b. Once the PROFINET IO interface on the CPU has been assigned a subnet, add a PROFINET
IO system to the hardware configuration diagram by right-clicking the PROFINET 10 module in
the PLC configuration and selecting Insert PROFINET 10 System.

6. If this is the first In-Sight 3D vision system to be added to the PROFINET network, you must install the
Cognex-supplied GSD file. To install the GSD file, follow these steps:

a. From the HW Config tool, select Options > Manage GSD Files from the menu.

b. Press the Browse button and select the folder: X:\Program Files (x86)\Cognex\In-Sight\In-Sight
VC Explorer 7.10.2\Adapters\In-Sight 3D Adapter 7.10.2\FFP\GSD.

c. Press the Select All button, then click the Install button to install the hardware description.

7. To add your vision system to a PROFINET network, browse to the appropriate node of the Hardware
Catalog (Other field devices > PROFINET IO > Controllers > Cognex Corp. > Cognex Vision
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Introduction

Controllers > In-Sight 3D Vision System). Drag an instance of the desired vision system into the
PROFINET IO System in the hardware configuration.

8. Set the device name and IP address to the exact name and IP address of the device that you
configured.

The vision system displays as a device on the PROFINET IO system.
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How to Use This Manual

2 How to Use This Manual

Throughout this manual, Warnings, Cautions, and Notes are used to draw your attention to important
information in the body of the text. It is important to pay attention to the content provided under these
headings.

A WARNING: This symbol indicates a hazard that could cause death, serious
personal injury or electrical shock.

CAUTION: This symbol indicates a hazard that could result in property
damage.

@ Note: This symbol indicates additional information about a subject.
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PROFINET System Information

3 PROFINET System Information

The following network identifiers will be advertised by the PROFINET stack:

Network Identifier In-Sight Vision System
Vendor ID 0x0137
Device ID O0x0A
Module ID 0x01
Family Name Cognex 3D Vision System
Ordering Number Depends on vision system type
HW Revision 1
SW Revision Firmware Revision (1.0.0)
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PROFINET Support

4 PROFINET Support

e  Support for cyclic connections with 8 — 1024ms cycle times.

e Support for cyclic connections with 1440 bytes of user data and inspection result.
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PROFINET IO Module Reference Table

5 PROFINET IO Module Reference Table

This topic provides the PROFINET IO Module reference table, which should be used in conjunction with the
GSD file for incorporating the 3D vision system and a Siemens PLC via the PROFINET protocol.

Note:

For detailed descriptions of the signals, see the Industrial Communications Signals topics.

The Engine Control (Input Channel and Output Channel), User Data, and Inspection Results modules
can be plugged into multiple slots.

When the Engine Control (Input Channel and Output Channel) module is plugged into Slot 2, it will
contain the bits for Acquisition Channel 1 and Inspection Channel 1. When the Engine Control (Input
Channel and Output Channel) module is plugged into Slot 3, it will contain the bits for Acquisition
Channel 2 and Inspection Channel 2.

When multiple User Data or Inspection Results modules are plugged into PROFINET, the User Data, or
Inspection Results data will span all the plugged-in modules. In this scenario, if there is a 240-byte
module and a 16-byte module plugged in, the first 240 bytes of data will be mapped to the first module,
and bytes 241-256 will be mapped to the second module.

Module | Description ID Slots Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
System | System Input [0x101 1 0 Reserve |Clear Error |Reserved |Execute Reserved Buffer Results |Trigger Enable
Control d Command Enable
1 Reserved
2.3 Command ID
4.7 Soft Event 0-31
8..15 |Reserved
System 0x101 1 0 Run Processing [Reserved System Ready
Output Mode Enabled
1 Error Command [Command |[Command |Reserved
Failed Completed |Executing
2.3 Reserved
4.5 Command Result Code
6..7 Error ID
8..11 Soft Event Acknowledge 0-31
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PROFINET IO Module Reference Table

Module | Description ID Slots Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
12..15 |Reserved
Engine |Input Channel |0x401 2.5 0 Reserved Set User Clear Inspection Trigger Camera
Control Data N Exposure Results N
Complete N | Acknowledge N
Output 0x401 2.5 0 Results [Inspection |Results Inspection |Exposure Acquisition |Trigger Trigger Ready
Channel Buffer Passed N Valid N Completed [Complete N [Error N Acknowledge [Camera N
Overrun N Camera N
N
1 Reserved Set User Data
Acknowledge N
2.3 Acquisition ID N
4.5 Inspection Image ID N
6..7 Inspection Result Code N
User User Data 0x701(16) 6...11 0... User Data
Data - 0x702(32)
240 0x703(64)
Bytes 0x704(128)
0x705(240)
Results -|Inspection 0x801(16) 12..17 |0... Inspection Results
240 Results 0x802(32)
Bytes 0x803(64)
0x804(128)
0x805(240)

Cognex 3D-A1000
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Industrial Communications Signals

6 Industrial Communications Signals

The In-Sight 3D-A1000 vision system uses a fixed set of pre-named signals that can be used to transfer data
and results to and/or from a PLC and the vision system.

For all the signals to be active, the vision system must have its Trigger Mode property set to Factory Floor
Protocol, it must be in Run Mode, and the $System.ProcessingEnabled tag must be True.

6.1 Acquisition Signals

There is a single acquisition signal for the In-Sight 3D-A1000 vision system.
Trigger Enable: This signal gates the acquisition for the In-Sight 3D-A1000 vision system. This field is set to

enable triggering via the Trigger bit. Clear this bit to disable the Factory Floor Protocol triggering mechanism.

6.2 Acquisition Channels

The In-Sight 3D-A1000 vision systems use a set of signals related to acquisition. These signals have timing
relationships, cause actions in the camera dedicated to the acquisition channel, and report the status of the
camera, but do not affect any other camera in the system, nor any other acquisition channel.

The acquisition channel is numbered 0, which refers to the camera.

Signal Description

Trigger Ready 0 |Indicates when the 3D vision system can accept a new trigger on one of the four cameras. This field is true when the Tngger Enabie bit is Set, the camera is not currently acquiring an image.
Trigger 0 Setling the Trigger bit will trigger an acquisition on a specific camera. The Trigger Enable bit must also be set,

Trigger Indicates when the specified camera has been successfully triggered via the Trigger bil. The Trigger Acknowiedge bit will stay set until the Trigger bitis cleared

Acknowledge 0

Exposure This bit is set when the specified camera's image sensor is no longer exposed to light. Used to indicate that the part being inspected can be moved from under the camera's field of view.
Complete 0

Acquisition This bit is sef when the camera fails to acquire an image for one of the following reasons:

Emor 0

« The camera's Trigger Mode property is not set to Factory Floor Frotocol
« The In-Sight 3D vision system is not in Run Mode.

« The ¢System. Processi;

nabledtagis False
« The camera is currently acquiring an image
« The camera is out of image buffers

This bit is cleared when a successful acquisition is triggered, or the Trigger Enable bit is toggled

@ Note: If the Trigger bit is set while the Trigger Enable bit is Low, this will result in an acquisition error, because the Trigger bit s ignored

Acquisition ID 0
trigger source, the Acquisition ID is Set prior to sefting the Trigger Acknowledge bit

This ID increments on the completion of every acquisition, regardless of the trigger source, and can be used to synchronize an acquisition with its Inspection Result. The acquistion ID is changed on the start of an acquisition. If the PLC is the

Inspection These bytes are used to provide the acquisition IDs for each of the images associated with this set of results. This data is passed via Acquire block and the Show /D Pins output pin to & Notify PLC block that is configured to use the
d

Image ID 0 InspectionComplete Notification Methad Type, or the NotifylnspectionComplete function is execute:
YYou can specify multiple cameras in this call, and each Inspection Channels can report & single image ID from each camera thal was used io generate a set of resulls.

6.3 Inspection Channels

There is a single group of signals used to transfer data to the In-Sight 3D-A1000 vision system and for
sending inspection result data to the PLC. It supports storing a copy of the User Data when the Set User
Data bit is set and publishing a set of inspection results from the vision system.

Signal Description

Inspection This bit is toggled when the Notify PLC block or NotifyInspectionComplete function are executed. You specify which of the four inspection channels to send the results through
Completed 0

Results Valid 0| This bit is set when the Inspecied Image ID, Inspection Result Code and Inspection Results fields are valid. The bit s cleared when the Inspection Resuits ige bit is set
Results Buffer This bit is et when the Enable Resuits Buffer bit Is set, and there are more results than the result queue can hold

Overrun 0

Inzpection Result | These bytes are used to pass the user-defined result code. This code is defined in either the Notify PLC block or MotifyinzpectionComplete function, using the resultCode parameter

Inspection Passed | This bit indicates the pase and/or fail state of the inspection. This bit is defined in efther the Notify PLC block or NotifyinspectionComplete function, using the inspectionPassed paramster.
0

Inzpection Resultz | When the Buffer Results Ensbie bit is set, the Inspection Results Acknowledge bit acknowledges that the PLC has received the Inspected image D, inspection Resuit Code and Inspection Results data.
Acknowledge 0

Set User Data 0

Set User Data system will indicate to the PLC that it has read the data, and it can start loading new data into the buffer, if required, by issuing the Set User Data Acknowiedge signal
Acknowledge 0

These bits are used fo signal that new User Data is available to be read in one of the four Inspection Channels in the vision system. After latching the entire User Data area into a holding buffer for the specified Inspection Channel, the vision
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Industrial Communications Signals

6.4 Inspection Signals

The following signals are used to send and/or receive data on the In-Sight 3D vision system and the
connected PLC.

signal Description
Buffer Results When the Buffer Results Enable bit is set, the vision system will queue up to 16 sets of results, per Inspection Channel. Each result must be explicitly acknowledged using the Inspection Results Acknowledge signal.
Enable
Inspection These bytes are used to create a collection of vision inspection tool results. You define the size of the Inspection Results using the resultData parameter, for each inspection. This allows you to define, for example, the Inspection Results 0
Results section to be larger than the Inspection Results 2 section.
(D Note: For more information about the resultData parameter, see the NatifyinspectionComplete topic.
User Data This is data that is sent to the vision system frem the PLC, and the size is user-defined for each Inspection Channel. This allows you to define, for example, the User Data 0 seclion to be larger than the User Data 2 section.
When the PLC sends the User Dafa for Inspection Channel 1, ihe data should enly be writien into the area reserved for Inspection Channel 1, and then the Set User Dafa 1 bit should be set.

6.5 System Signals

These signals are used to send and/or receive information about the In-Sight 3D vision system status.

signal Description
Run Mode This bit indicates that the vision system is in Run Mode and the 5,
Processing Enabled This bit indicates the state of the 3y =2singEnabl
‘Soft Event 0-31 The Soft Event allows the PLC 1o trigger a script associated with a Soff Event Script point. The fising edge of this bit will trigger the associated Soff Event script, and the falling edge will Tigger the associated Soft Event OF Script

Soft Event Acknowledge | The Soft Event Acknowledge will be generated after the associated script finishes its execution.
0-31

(@ Note: For more information about the Soft Event script point, see the FactoryProtocol Script Points topic.

Error The Error bit s set in conjunction With either the Notify PLC block set to the Effor Nofification hethod Type, of the exectition of the Notify Error function

Error ID The Error D field holds a user-defined error code, defined using the errorld parameter.

Clear Error The Clear Error bit can be used to acknowledge the current error code, which will clear the Error and Error ID signals. f another Error iD signal was sent, the Error bit and Error 1D signal will be set to queued error ID when the Clear
Error signal is dropped

System Ready This bit indicates when the In-Sight 3D vision system has fully started and is ready to accept and process triggers
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Load/Enable/Test Communications via PROFINET Protocol

7 Load/Enable/Test Communications via PROFINET Protocol

This section goes through each detailed step needed to load, enable, and test PROFINET communications.

Go through the setup wizard and ensure that PROFINET is enabled and that the PROFINET station name is set.

COGNIEX 3D-A1000 Item Detect System - a1000-3dfd46 o N ?)

Industrial Protocol Qutput Delay

J TCP Server ®) None
1
ChCliene 1 sl Time-Based 1000

FT_i DataMan MultiReader Sync ;%%%%y“‘ . Distarice:-Basad 400
Industrial Protocols € Station Name

insight3d

B Discrete IO and Encoder 3D-A1000 can communicate over standard Output delay applies only to hardware triggers
and FFP results (Profinet and EIP).

Industrial Protocols

ms

mm

4r <>

The delay is in relation to the time or location
where the trigger occurs.

. Sample Output String: ’

678,4303,1,1,1,1

(

Test Outputs ]

Step 2 of 2

[ < Previous ]

@ Note: You must reboot after completing the setup wizard.
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Load/Enable/Test Communications via PROFINET Protocol

7.1 Documentation and Supplemental Material

COGNE>( 3D-A1000 Item Detect System - a1000-3dfd46

Tray ID: 109775

Sorter Stats

Item Location Carrier Location

Carrier Status

# Align Score: 97.49% N
Trigger Pos:  6mm
{ Height Change:  Omm
\ Angle: 1°

Occupied M Empty

Occupied OK

Aligned

CONTACT COGNEX

HAVE QUESTIONS?

Cognex representatives are available to assist.
Cognex Headquarters

Cognex Corporation
One Vision Drive
Natick, MA 01760-2059

Sales : +1-855-426-4639
Support : +1-508-650-4100

Video Tutorials
« Getting Started
« Application Details
o Autotune
« Baseline
« Communications
« CAT

Supplemental Documents
« Deluxe I/O Box Quick Reference
« Cognex 3D-A1000 EIP PLC Configuratiol
« Cognex 3D-A1000 EIP Full G
« Cognex 3D-A1000 Profinet
« Cognex 3D-A1000 Setup Tool
« A1000R Drawing (PDF
« A1000R Drawing (Step)
« A1000R Mounting Bracket (Step)

Supplemental Software
« Download Dataman Setup Tool
« EDS Installation Files
« GSD Installation Files
« RSLogix Rung Sample
« RSLogix Basic Sample

@

Result History

Total Triggers: 678
Occupied: 677 (99.85 %)
Empty: 1(0.14 %)

Cognex 3D-A1000
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Load/Enable/Test Communications via PROFINET Protocol

7.2 Loading the GSD (General Station Description) File on PC

1. Copy the GSD, icon, and readme files from Supplemental Software to PC.

2. In the Siemens TIA Portal,
open a new project and go
to Tools/EDS Hardware
Installation Tool.

eeeee

» (i Cord Read.

<

>

Project name: | TR
Path: | C1UsersicgniDeskiopisample project:

ersion

Totally Integrated Automation
PORTAL

[Properties  |™info % Diagnostics

[ Compite ]

v Details view

Cognex 3D-A1000
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Load/Enable/Test Communications via PROFINET Protocol

Under the Project Tree on
the left side of the

application, double click on

Add new device, and
select your PLC controller
from the list.

Project  Edit

(Y Q swepriect &

Window  Help
X D2 5 MK W R F coonine F Gooffine

Totally Integrated Automation
PORTAL

- 3 ojects
W Add newdeiice
b Device: & networks
» T Ungrouped devices
» 5 Securtyseting:
» 4 common dara
» % Documentation seting:
» (§ Language: & resource:
» ' Oniine scces:
» (3 Card Readerluse memary

Devices

~ [ Controllers
~ [ SIMaTC 71200
-

Controllers

v Details view.

Neme

ero: (a7 iz 0000
N —
»cumacocone o
» [ CPU 1212C DOIDCRYy Description:
» 8 cu machcoomy ik meray 25101202400 ener il
LT e o e
» [ cPu 1214C DCIDCRly (Eapardable with sl sigral Goand) and 2
pems » [ CPU 1215C ACIDCRYY pulie outputs on board; signal board expands
V@ouicomon | | i oot s
» [ CPU 1215C DODCRYy modules or YO expansion: 0.1 ms/1000
» [@cru 1217 DCDCDC nstuctions; PROFINET teriace e [l Diagnostics. |
» f@cru 1r2rcocococ pogammeg it andiCioC s wio S Dlnest
» [@CPUI212FCDCDCRY T
» Mo ercocmane
» W erc ooy
* Mo ercoonne
+ M ercocnomy
Mousnus |
e
= mm

() Open device view

Add new device

» [ CPU1211C ACDCRY
» (@ cru1211c0CDCRC
» [ CPU 1211C DCDCRY.

d cPu 1212¢ AUDCRY.
~ [ CPU 1212C ACDCRY

7.3 Adding 3D-A1000 to Network

Next, you need to install
the GSD file for the
product you are
connecting. Select
Options > Manage
General Station
Description Files
(GSD). Once this file is
installed, you will be able
to select any supported
Cognex product from the
catalog on the right side
of the application. Best
practice is to use the
GSD file from the
version of software that
matches the version of
firmware running on your
camera.

Project Edit View Insent Online Optiq

R seepeiec & X 800 X

| Devices |

- ] Projects
I Add new device
sh Device: & networks
~ [ PLC_1 [CPU 1212 AGDGRY]
Y Device configuration
% Online & dingnostics
» [ Program blocks
» [ Technology objects
» i} External source files
» L@ PLCtags
» [ PLC dota types
» 33 Watch and force tables
» i Online backups
» [ Device prowy data
2 program info
) PLColarm textists
» [ Local modules
» '3 Ungrouped devices
» &5 Security zettings
» (g Common dota
» [£) Documentation settings
» (i@ Language: & resources
» (g Online occess

Totally Integrated Automation
PORTAL

ofine | 3 I8 I 3¢/ - 1) |[

Ssel )

Manage general statlon description files
Installed GSDs | GSDs in the project

Source path: [CiUzersicgniDezktop ProfinetG5D

Content of imported path

() File Version Langusge  Status
3 CognerinSighaDATO0 2015042 V23 Engieh  Wotyetimuied
54 inSightVC200.20160712x.. V2.3 Engich  Notyetinstalied

i Properties  |*}Info | %l Diagnostics |

<] [ >

] Details view
| Module

Nome
IIY Bevice conguration
%/ Online & diagnostic:
8 Program blocks

[ Technology objects

Fii Extemal zource flex

I rLcg:
[ PLC data types
[ ietch and orce table:

[t conce!

1 Message Gowo 2 Date Time.

Cognex 3D-A1000
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Load/Enable/Test Communications via PROFINET Protocol

Finish setting up the
PLC based on the

specific model you have.

This may mean double
clicking on the network
port on the controller in
the Devices and
Networks window and
assigning an IP address
and naming the
controller.

Poject Edit View inzert Online Op

Vindow  Help

Totally Integrated Automation

S R soveproect @ X 10 5 X 0 ¥ % [0 G B R Y Goonine F coottine | f IR % ] 1) “ PORTAL
Project5 » PLC_1 [CPU 1212C AUDURly] P EX
[ Devices | [ Topology view | Network view _|IY Device view | [&
A =
|E] [ | d¢ [rciicruizng DI PR CE 4 | | Device overview | §
z 20 W Module Slot [laddress | Qaddress |Type H
2 |- oo ~ - 103 e
2 W/ Add new device 102 g
Bl & oevce: & networks 101 H
|~ lmmc uracaa ST h crurnzcac |
z [ pevice configuratior 018006 1m0 o 0I8DQ6 =
& Oniine & dagn M2 12 e a2 Y
» (i Program blocks @ e o 2= 13 g
» i Technology objects ko HSC1 116 1000..10 HSC 3
» (g Extemal source fles o a0 100+ 10 s z
+ [ ncmgs p SRR oo s H
» (g PLC data e Hsce 119 012,10 Hse
» 34 Wetch and force tables HSC_S 120 1016..10. HSC &
» nline backups == 2 - g
& Online backups HSC6 121 1020.10 Hsc =
» [ Device proxy data Pulse_t 13: 1000..10.
18] program info 5 13 1002.10
& LCalarm texits » PROFINETInerace.t 11
» (28 Local modules -
» i Ungrouped devices = &
<[n] >] [i00% - L C 213
'Q Properties | "i4Info | &l Diagnostics
General | 10 tags | System constants | Texts |
» ' Online sccess v
~ General Al [a
< Details view Projectnformation
~ PROINETinterace
Gener Subnet: [Not nevworked -
Nome.
[ Addnewsubnet
' IPprotocol
(@ SetiPaddrez: in the project
SErres Poddress: 152 1680 1
10 addresses Subnetmask: [ 255 255 255 0
> A2 b4 " =

T dh PLC 1

Sl

You can now add your
Cognex camera. Double
click again on the
Devices and Networks
option from the Project
Tree on the left. Then,
expand the catalog on
the right for Other Field
Devices. Then, expand
PROFINET 10 >
Sensors > Cognex Corp
> (Cognex ID
Readers/Cognex 3D
Vision Sensors) and
select your A1000
device from the list and
drag it into the window
with the PLC controller.

T Siemens - CUsers\cgnxiDeskiop\sample projects\Projects\Projects

[
5 (3 soe i

insert Online  Options Tools

XX 0

dow  Help

3 MG % @ ¥ coonline F coorfine fp N [I® % | || | &

Totally Integrated Automation
PORTAL

[ Topology view |k Network view [IY Device view || Options

Devices

~ L] Projects [~
W Add newdevice
b Device: & newworks
~ [ PLC 1 [cPu1212¢ AGDCRY]
Y Device confguraton
4 Oniine & diagnosti:
» I8 Program blocks.
» [ Technology objects
» [ Extem zource flez
» L@ PLCtags
» [ PLCdata tpes
» G2 Vitch and force tables
» (i Online backups
» [ Devie proxydata
B} progaminko

Devices & networks

¥ vewwork| 1§ Connectons * =4

| Network overview | _Connections D

W oeice Tpe hddr
= 574200 saton1 571200 staion

pc > c P 1212¢ ACDCRY
crUT212C

» [ Field devi
~ g Other el

e @] sroor sumio =T

» [ Encocs
» [ Gotenay
v »mio
[<[n] ] —s— @l w ] B -
| Properties  [*i}Info | 2l Diagnostics [

General

| Details view.

Nome

No ‘properties' available.

msieven:
» 3 rorieus D

No properies' can be chown at the moment There i either no abject selected o the selected
object doez not have any dicplayable propertez.

[

> [Information
] -

Cognex 3D-A1000
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Load/Enable/Test Communications via PROFINET Protocol

The camera will show up
as Not Assigned. If you
click the link, you can
select the PLC you
added in the previous
step to link the two.

gnDeskiopSample projects\Projectsy

\Projects

Project €6t View Inzert Online Options
5 O sevepoiet & X 15

Toolz

X 0@ 5

Vindow Help
G B G| coonine ¥ oofine

Projects » Devices & networks

WP x

Totally Integrated Automation
PORTA

ognex 3D Vision Syztems

» [ CognexVision Systems

| Devices low |y Network view [IY Device view || Options
)| @ [ newwork| 1§ connectiony A 4 | | Network overvie « | »
nea = . ~
— Uiz = B 10 system: PLC1PROFINET 10:system (100) (2] g | Catalog
3 Project
@ s |
oy Devices & networks A Filter Profile: <All
& » [ Contoller:
!6\‘&_‘ IRy i
Device configuration
% Online & diagnostics » [PCopems
» (5 Program boc » [ Orv: & tarers
» (3 Technology object: ¥ » [ Network component:
» (1 Detecting & Monitoring
Insightso — ’ » [ Ditibuted 10
» G ncanatpe: (R ) » 0 Power suppyad iiion
» (23 Viatch and force table: » (8 Field device:
» [ig Online backups [ Other field device:
» [ Device proxydata » [ Additions! Ethernet devicez
3 progrem info ~ (@ FroFNETIO
& ALCalarm textlits » (@ Orives
» (18 Local moduies » [ Encoders
» [ Disibuted 10 » [ Goteway
»imio
<[ 5] [100% D (@ senzors
[ Properties |’ Info | % Diagnostics » [l CognexCorp
- <[ Cognexcon
[ [ General |10 tags | Systom constants | Texts & coanerCorp
» [ Language: & e L
Zicenenl Ethemet add [] Trioht 3041000
v Details view Catalog information
 PROFINET nterface [x1] Interface networked with » [ SIENENS AG.
General » [ PrOFIBUS DP
Subnet: [ ie_1 -
~ dvanced 1
~ Reol time seting: I
10 cxcle
» ort1 [x1 P1)
> Information

5.

In the TIA Portal
software, expand the
PLC Tags and double
click on the Add new
tag table option.

Project Edit View insert Onl
Uf (Y saveproject & X

Window  Help.

|| Devices |

B R coonline F cooffine fp

[@Tags [ User constant

ORTAL

&

» Ll PLC data types

» (&) Online backups.

Name

s =
v |Find and replace &
» [3 Technologyobject: Dt ype Address Retein | Acces... Writa.. |Visbl... | Comment =
» & Extemal source fies ) ¥ © @ Find. L
[ E
[ Match case
» [ Witch and orce table: .
<[ i 5]
| @ Properties  [*i}info 1)[ %) Diagnostics | A :
oown
General
o = =] O
ol Tag 7l
Genul Replace with:
[ 2
Name: I
Dotaype |Dewis cor B
ddress
f (Jretained :
Comment ][R
History v | Languages & resources
]
Date created: | -
et [Englizh (United States) @ |-
Reference language:
Usage guag
>
T=rcs T G toan Vo Tamtable 1

6.

Import the tags files
A1000in and A10000ut
into the tag table; this
will map the tags with
meaningful names.

*2) e 8 B B G 9 Goonine k¥ Goorine | Bp

R R |

Project5 » PLC_1[CPU 1212CAUDC/Rly] » PLCtags » Tag table !

aTags

kY

Tag

Tag table_

Name Datatype

Address

Path of import file:

[ <amstionlA100Gin dx

Elements tobe imporied: [ Tag=

] constanes

oK

Retsin | Acces... Writa.. | Visibl.. | Commen
(]
=
es |[finfo nfRlC
1 cancel |

Tag

General

e
e ——
-

Cognex 3D-A1000
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Load/Enable/Test Communications via PROFINET Protocol

7.4 Retrieve A1000_ItemDetect_withTraylD.zap15_1

This simple nine-network program lets you trigger your device manually via PROFINET or in a timed loop.

Note: The following details each rung’s functionality:

Network 1 — System health check

Network 2 — Trigger enable

Network 3 — Set auto trigger

Network 4 — Timer rung with latching circuit
Network 5 — Manual trigger and output control
Network 6 — Send Carrier ID to A1000
Network 7 — Job complete check

Network 8 — Fault check

Network 9 — Reset faults

Open the program, and
while offline, set the
name of the A1000 and
IP in 10 configuration.

See Adding 3D-A1000 to

network for reference.

T Siemens - CUsersicgnx\Desktopsample projects\Project5\Projects
Project Edit View Insert Online Options Tools Window Help
CiBE X D FREE R F coonine &
Project5 » Ungrouped devices » InSight3D [In-Sight 3D-A1000]
Devices. [ Topology view [ Networkview [ Device view |
B dt [insights (nsight 30-a1000f>] &5 * =4 Device overview
= Y2 - Module Rack Slot laddress | Q address | Type
il Jfjeds o] = ~ Insightsp o ) Insight
B dd nev depes > Interface o ox1 Insights:
‘@5?4 Detices & netuorks A System Control_1 0 1 1.6 116 Sytem
Y il RE (O 1213C ACmoRi) E Engine Control_1 0 = 17.24 17 Engine
ST L o Engine Control 2 ° El 2532 18 Engine
';'h!ljnmghﬂhllrrSlgm}MmOO] L Engine Control_3 ° 4 33.40 19 Engine
o JY Device confiquration ey T Q\ Engine Control_¢ o 5 4148 20 Engine .
[bj:Onine &dtagostics (5 User Data - 240 bytes_1 o [ 64.303  UserDat
58 InSight3D [In-Sight 3D-41000] v = = il
M seie il im o] ——v— @ ] n ] BR
Engine Control_1 = = = =
TR | @ Properties  [%}Info )| % Diagnostics |
I Engine control_3 || GeneraM( 10 tags | Systemconstants | Texts |
Engine Control_4 2]~ Genent B
Ethemet addresses e
< [Details view Catalog informatio [=
~ PROFINETinterfoce [¥1] Interface networked with
General
Ethernet addresses Subnet: | PNE_T ]
Name = Advanced options T—EE————
Interface options —
~ Real time settings
< 1P protocol
10 eycle
» Port 1 [x1 1] (@) 5etPaddress in the project
IPaddress= [ 192 1681 .2
[v] synchronize router settings with 10 controller
[ et
() IPaddress i setdirectlyatthe device ||
TN (- oo TUonmesdn. =

~ | catalog

Totally Integrated Autom
F
Options

<Search>

Filter  Profle: [<All

» [l Head module
» [ Module

> | Information
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Load/Enable/Test Communications via PROFINET Protocol

Sample Program Tags.
Download the program
and go online. - _ _
Status |1 Target ‘ Message |Action
40 @ ~ Fca Ready for loading. Load 'PLC_1'
(] » Online is up-to-da... The software will not be loaded, because the online status is up-t.
(<] il [>]
| Refresh
| [ Load ] [ Cancel ]

Cognex 3D-A1000 Item Detect — Profinet Guide — Setting Up PROFINET
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Load/Enable/Test Communications via PROFINET Protocol

Execute the program,
enable a trigger type bit,
and watch the
application run.

>  Network 4: SetResettimerfor Pulse trigger (100ms) [~
Seth0.1 high to ensble aute triggering mode, it will generate a 100ms pulse every 2000ms
THEOMS
%083
LR
“Profinetsof_ W05 %MO.3 W03
Trigger” “Menual_trigger  “Ons_Trigger” “PauseTimer.Q *Ons_Trigger™
| o S S— 4 ! {8 Fciy
ey 00 cers | 77 i a— J
Monitor ] Modifyto 1 crrieFz ==
Display format 3 : a 2 ‘ co A 3
Lng_Trigger’ =
efine wlsShifs (I~
Rename tag. Ctrl+ShiftsT -
Rewire tag. Cerl+Shift+P
¥ ocut Ctrl+X
Copy culc 5N
X Delete Del
Goto »
Cross-references F11
Cross—reference information  Shift+F11
i W0 2
*Ons_Tr &% Insert network ctrlR *Lng_Trigger*
1 r
1 { =—=e{ § fmm |
Insert SCL network i _ [
s 3 3 [100% -
3 Insert empty box shift-F5 !ngpenies ||‘_i:.|nfo H?_ Diagnostics
‘7&2"9'3' ‘ Properties ] A\uEntelr T

COGNE X 3D-A1000 Item Detect System - a1000-3dfd46

System is online

Carrier Status Item Location

Result History

& @‘@o\ &

&£t &
TriggerID | Carrier ID Carrier
678 100775 | @ [ J
677 100774 | @ [ ]
676 100773 | @ [ J
675 100772 | @ [ J

674 100771 | @
673 109770 | @ [ ]
672 100769 | @ [ ]
Tray ID: 109775
(7

@0

Total Triggers: 678

7 Align Score: Occupied: 677 (99.85 %)
[} Trigger Pos Empty: 1(0.14 %)
[ Height Change:
Angle:
) . Occupied M Empty
Occupied OK Aligned

4. Send the trayID to the
A1000

results data as required.

¥  Network 6: Send Carrier(Trayld to the 21000

Network 6 in the job send a Carrier or Tray ID to the A1000 so that it may be incorporated into the

109775
%BE
*IEC_Counter_
- 0_DE"
W80 -
*Cam0_Trigger cu
Camera® TR Dint e
it ha T SO keh cu Qf EN ——
w@19.0
*Cam0_Set ] iy s 109775
10_Set a0 — £Tray rayiD —] 5
UserData . 0 & 5 ! i s .
Acknowledge” Reset_faults" -—|p 3 QUT1 — "Input_CarrierlD
FALSE 0
#TraylD — py
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Load/Enable/Test Communications via PROFINET Protocol

Accessing the inspection
result data from the
A1000D data assembly:

The A1000 Item Detect places the inspection result data into specific data registers that can be
found in the 3dA1000in Data assembly. Listed below are the available data items; each is 4 bytes
in size. Make sure to set the destination registers data type properly; failure to do so may cause
irregular results.

e "InspectionResults_TriggerID" (DINT)

e "InspectionResults_Carrier/TrayID" (DINT)

e "InspectionResults_CarrierOccupied" (BYTE)

e "InspectionResults_OccupiedZoneBits" (BYTE)

e "InspectionResults_Spanningltem" (BYTE)

e "InspectionResults_MultiltemFlag" (BYTE)

e "InspectionResults_OverhangingltemBits" (DINT)

e "InspectionResults_TrayAlignmentX" (REAL)

e "InspectionResults_TrayAlignmentY" (REAL)

e "InspectionResults_TrayAlignmentZ" (REAL)

e "InspectionResults_TrayAlignmentAngularRotationX" (REAL)
e "InspectionResults_TrayAlignmentAngularRotationY" (REAL)
e "InspectionResults_TrayAlignmentAngularRotationZ" (REAL)
e "InspectionResults_SorterinductStatus" (DINT)

e "InspectionResults_TotalTriggers" (DINT)

e "InspectionResults_TotalOccupied" (DINT)

e "InspectionResults_TotalEmpty" (DINT)

e "InspectionResults_LocationSTRLength" (DINT)

e "InspectionResults_LocationSTR_0"... (ASCII)

e "InspectionResults_ResultSTRLength" (DINT)

o "InspectionResults_ResultSTR_0"... (ASCII)

You can monitor online the data assembly by using the A1000_Watch_table:

*InspectionResults_TriggeriD® %ID6S DEC 105615 TriggeriD
2 ‘inspectionResults_CarrierTrayiD" %ID72 DEC 105474 CarrierTray ID
3 “InzpectionResults_CarrierOccupied” %IBTE gin 2#0000_0001 Carrier Occupied
4 “InspectionResults_OccupiedZoneBits” %IB77 Bin 2%0000_0011 Occupied Zones
5 | “InspectionResults_Spanningltem® %1878 Bin 2#0000_0001 Itrem Spanning
& | ‘InspectionResults_MultilternFlag® 879 8in 2#0000_0000 Miltiple ltems
2 “InspectionResults_OverhangingitemBits™ %ID80 Bin 2#0000_000C_000C_0000_0000_0000_0000_0000 Overhanging ltems
& “InspectionRe rayAlignmentx® %ID100 Floating-point number 0.0 Tray Fosition Alignment X
*InspectionResults_TrayAlignmenty* %ID104 Floating-point number 0.0 Tray Position Alignment ¥
10 “InspectionResults_TrayAlignmentZ® %ID108 Floating-point number 0.0 Tray Position Alignment Z
“InzpecticnResults_TrayAlignmentAngularRotationX™ %ID112 Floating-pointnumber 0.0 Tray Position Rotation X
2 ‘inspectionResults_TrayAlignmentAngularRotationY”  %ID116 Floating-point number 0.0 Tray Fosition Rotation X
12 “InspectionResults_TrayAlignmentAngularRotationZ” %ID120 Floating-point number 0.0 Tray Position Rotation X
14 “inspectionResults_SorterinductStatus® D124 DEC ] Sorter Induct Status
5 “InspectionResults_TotalTriggers" %ID128 DEC 105615 Total Tiggers
16 “InspectionResults_TotalOccupied” %ID132 DEC 9622 Total Occupied Trays
7| “InspectionResults_TotalEmpty” %ID136 DEC 95993 Total Empty Trays
18 “InspectionResults_LocationSTRLength” %ID140 DEC 2 Length Of Leation String
18 “InzpectionResults_LocationSTR 07 %IB144 Character 't Location String...
20 “InspectionResults_LocationSTR_1* %lB145 Character ¥
*InspectionResults_LocationSTR_2* %IB146 Character '$00'

“InzpectionResults_LocationsTR_3" *®IB147 Character ‘$00'
D264 DEC [=]21 Result String Length
%IB268 Character = o Result String...
*InspectionRe: %IB269 Character 0
26 “InzpectionResults_Resultstr_2" %IB270 Character '8
2 3

“InspectionResults_ResultStr_3" %IB271 Character
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