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Introduction

Introduction

This manual provides the necessary information to load, enable, and test communications via the EtherNet/IP
protocol for the In-Sight 3D-A1000 device.

The In-Sight 3D-A1000 supports EtherNet/IP, an application-level protocol implemented on top of the
Ethernet TCP/IP and UDP/IP layers. It shares its object model with ControlNet and DeviceNet through the
Common Industrial Protocol (CIP).

EtherNet/IP provides an extensive range of messaging options and services for transferring data and 1/0 over
Ethernet. All devices on an EtherNet/IP network present their data to the network as a series of data values
called attributes. Attributes can be grouped with other related data values into sets — these are called
Assemblies.

Follow these steps to enable the EtherNet/IP protocol for In-Sight 3D-A1000:
1. Using the Rockwell Software, configure the PLC project so it recognizes the In-Sight 3D vision system.
See the Readme CopyRung.docx document for the copy rung instructions.

2. Launch Rockwell Software's Electronic Data Sheets (EDS) Hardware Install Tool. It is available in the
following location in the Windows Start Menu:

Programs > Rockwell Software > RSLinx > Tools > EDS Hardware Install Tool
3. Select the Electronic Data Sheets file (02A6030A0A010100.eds) for the vision system.

Note: The following information is included in the EDS file:

e  Product Name = The type of the 3D vision system (such as

® 3D-A1000)
e Catalog Number = The catalog number of the 3D vision system (such
as 3D-A1000-XXXX)

e  Product Type (family) = In-Sight 3D Vision System

Cognex 3D-A1000 ID — Setting Up Ethernet/IP
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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.

Cognex 3D-A1000 ID — Setting Up Ethernet/IP
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EtherNet/IP System Information

3 EtherNet/IP System Information

The following network identifiers are advertised on the EtherNet/IP stack:

Network Identifiers In-Sight Vision System

Vendor ID 0x02A6

Device Type 0x30C

Product Code 0xCO01

Serial Number <mac4><mac5><mac6><0x0C>

Online Name The name of the device (such as 3D-A1000)
SW Revision 11

Note: The following options are supported:
@ e  Support for cyclic connections with 1 — 8000ms cycle times.

e  Support for cyclic connections with up to 500 bytes of data in both directions.

Cognex 3D-A1000 ID — Setting Up Ethernet/IP
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EtherNet/IP 1/O Assembly Data Format Assemblies

4 EtherNet/IP I/O Assembly Data Format Assemblies

The EtherNet/IP I/O Assembly Data Format Assemblies, also known as the Assembly Object, allows data to
and from each object to be sent or received over a single connection. Assembly Objects can be used to bind
input or output data. The terms "input" and "output" are defined from the network's point of view; an "input"
will produce data on the network (flowing from the 3D-A1000), and an "output” will consume data from the
network (flowing to the 3D-A1000).

When using EtherNet/IP for communicating with Rockwell PLCs, the I/O Assembly data attribute for the input
and output data has the following formats:

Input Assembly

Output Assembly

Instance 11

Instance 21

4.1 EtherNet/IP Input Assembly — Instance 11

Instance 11 is supported using the In-Sight 3D-A1000 vision system.

Figure 4-1 EtherNet/IP Input Assembly — Instance 11

Instance | Byte Bit7 Bit5 [ Bit4 [ Bit3 Bit 2 Bit1 [ Bit0
n 0 Run Mode Reserved \st’e'r Ready
1 Error Command Compleied \Cummmd Executing \Resewed
2.3 Reserved
4.5 Command Result Code
8.7 D
8.1 Event Acknowledge 0-31
12.15 [Reserved
16 Results Buffer Overrun 0 nspection Passed 0 | Results Valid 0 nspection Completed 0 | Exposure Complele 0 | Acquisition Error 0 | Trigger Acknowledge Camera 0 [Trigger Ready Camera 0
17 Reserved |set User Data Acknowledge 0
1819 |Acquisition ID 0
20.21_[Inzpection Image ID 0
22.23 [Inzpection Result Cods 0
24 Results Buffer Overrun 1 Inspection Passed 1 Results Valid 1 Inspection Completed 1 Exposure Complete 1 Acquisition Error 1 Trigger Acknowledge Camera 1 ‘Tngger Ready Camera 1
25 Reserved |52t User Data 1
26.27 | Acquisition ID 1
28.29 [Inspecion Image ID 1
3031 Inspection Result Code 1
32 Results Buffer Overrun 2 Inspection Passed 2 | Results Valid 2 Inspection Completed 2 | Exposure Complete 2 | Acquisition Error 2 | Trigger Acknowiedge Camera 2 [Trigger Ready Camera 2
33 Reserved [Set User Data 2
3435 |Acqguisifion ID 2
36.37 |Inspection Image ID 2
38.39  |Inspection Result Code 2
40 Results Buffer Overrun 3 [Inspection Passed 3 [Resuits Valid 3 Inspection Completed 3 |Exposure Complete 3 [Acquisition Error 3 [ Trigger Acknowledge Camera 3 [Trigger Ready Camera 3
41 Reserved [setUser Data 3
4243 |Acquisition ID 3
44.45 [inzpection Image ID 3
46.47 [Inspection Result Code 3
48..499 [Inspection Results 0...451

4.2 EtherNet/IP Output Assembly — Instance 21
Instance 21 is supported using the In-Sight 3D-A1000 vision system.

Figure 4-2 EtherNet/IP Output Assembly—- Instance 21

Instance Byte Bit7 | Bit6 | Bits | Bit4 Bit3 | Bit 2 [ Bit 1 | Bit 0

21 0 Reserved  |ClearEmor _ |Reserved | Execule Command [Reserved |Buffer Resus Enable |Trigger Enable
1 Reserved
2.3 Command ID
47 S it 0-31
815 Resen
15 Reserved Set User Daia 0 Clear Exposure Complete 0 nspection Results Acknowledge 0 Trigger Camera 0
7 Reserved Set User Data 1 Clear Exposure Complate 1 Inspection Results Acknowiedge 1 Trigger Camera 1
18 Reserved Set User Data 2 Clear Exposure Complete 2 Inspection Results Acknowiedge 2 Trigger Camera 2
19 Reserved Set User Data 3 Clear Exposure Complete 3 Inspection Results Acknowledge 3 Trigger Camera 3
20..499 User Data 0...479
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5

Industrial Communications Signals

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 be configured with the correct Factory Floor Protocol
(Ethernet/IP) and the System Ready, Processing Enabled, and Run Mode bits must be True.

5.1 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.

5.2 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. Although four channels are exposed, the camera operates only on Channel 0.

Figure 5-1 EtherNet/IP Acquisition Channels

Signal Description
Trigger Ready 0 [Indicates when the 3D vision sysiem can accept a new irigger on one of the four cameras. This field is irue when the Trigger Enabie bit is set, ine camera is not currenily acquiring an image
Trigger 0 Sefting the Trigger bit will trigger an acquisition on a specific camera. The Trigger Enable bit must also be set.
Trigger Indicates when the spaciied camera has been successfully triggered via the Trigger bit. The Trigger Acknowledge bit wil stay set until the Trigger bit is cleared
Acknowledge 0
Exposure This bit is set when the specified camera's image sensor is no longer exposed to light Used fo indicate that the part being inspected can be moved from under the camera's field of view.
Complete 0
Acquigition This bit is sef when the camera Tails fo acquire an image for one of the following reasons
Emor 0

« The camera's Trigger Mode property is not set to Factory Ficor Profacol

« The In-Sight 3D vision system is not in Run Mode

qE:

+ ThesSysten.® nabled tag is False
« The camera is currently acquiring an image.
« The camera is out of image buffers.

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

(D Note: I the Trigger bit is set while the Trigger Enable bit is Low, this will result in an acquisition error, because the Trigger bit is ignored

a 1D 0 |This ID on the of every acquisition, regardless of the irigger source, and can be used te synchronize an acquisition with its Inspection Resul
trigger source, the Acquisition ID is et prior to setting the Trigger Acknowledge bit.

e acquisition ID is changed on the start of an acquisition. If the PLC is the

Inspection These byles 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 |
Image ID 0 InspectionComplete Notification Method Type, or the NotifylnspectionComplete funclion is executed.
You can specify multiple cameras in this call, and each Inspection Channels can report a single image ID from each camera that was used to generate a set of results

Fins output pin to a Nolify PLC block that is configured to use the

5.3 Inspection Channels

There is a single group of signals used to transfer data to the In-Sight 3D-A1000 vision system and to send
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. Note that the application itself currently
has no support for User Data.

Figure 5-2 EtherNet/IP Inspection Channels

Signal Description
Inspection This bit is toggled when the Nolify PLC black or NotifylnspectionComplete funclion are execuled. You specify which of the four inspeciion channels o send the results through
Completed 0
Results Valid 0 This bit is set when the Inspected Image D, Inspection Result Code and Inspection Resuits fields are valid. The bit is cleared when the Inspection Resulfs Acknowledge bit is set.
Results Buffer This bit is set when the Enable Resuits Buffer bit is set, and there are more results than the result queue can hold
Overrun 0

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

Inspection Passed | This bit indicates the pass andior fail state of the inspection. This bit is defined in either the Notiry PLC block or NotifyInspectionComplete function, using the inspectionPassed parameter.
0

Inzpection Results |When the Buffer Results Enabie bit is set, the Inspection Results Acknowleage bit acknowledges that the PLC has received the Inspected Image (D, Inspection Resuit Code and Inspection Results data.
Acknoviedge 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, i required, by issuing the Set User Data Acknowiedge signal
Acknowledge 0

Cognex 3D-A1000 ID — Setting Up Ethernet/IP
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Industrial Communications Signals

5.4 Inspection Signals

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

Figure 5-3 EtherNet/IP Inspection Signals

Signal Description
Bufier 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 Acknowiedge 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 1o be larger than the Inspection Resuits 2 section
@ Note: For more information about the resuliData parameter, see the NolifyInspectionComplete topic
User Data This is data that is sent to the vision system from the PLC, and the size is user-defined for each Inspection Channel. This allows you to define, for example, the User Dafa 0 seclion to be larger than the User Data 2 section.
When the PLC sends the User Data for Inspection Channel 1, the data should only be written into the area reserved for Inspection Channel 1, and then the Set User Data 1 bit should be set

5.5 System Signals

These signals are used to send and/or receive information about the In-Sight 3D vision system status. Note
that the application currently does not support Soft Events.

Figure 5-4 EtherNet/IP System Signals

Signal

Description

Run Mode

This bit indicates that the vision system is in Run Mode and the &5 m.ProcessingEnabled fag is True

Processing Enabled This bit indicates the state of the Sy

ProcessingEnabled.

Soft Event 0-21
Soft Event Acknowledge | The Soft Event Acknowiedge will be generated after the associated script finishes its execufion
0-31

The Soft Event allows the PLC to trigger a script associated with a Sft Event script point. The rising edge of this bit will tigger the associated Soft Event script, and the falling edge will trigger the associated Soit Event O script

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

Error The Error bit is set in conjunction with either the Notify PLC block set to the Error Notification Methad Type, or the execution of the NotifyError function
Error ID The Error iD field holds a user-defined error code, defined using the errorld parameter.
Clear Error The Clear Eiror bit can be used to acknowledge the cumrent error code, which will clear the

Error signal is dropped

vor and Error ID signals. If another Error 1D signal was sent, the Error bit and Error /D signal will be set to queued error ID when the Clear

System Ready

Thig bit indicates when the In-Sight 3D vision system has fully staried and i ready to accept and process triggers.

5.6 Cognex User Defined Types

Cognex provides user defined types (UDTs) with the 3D-A1000. The UDTs simplify access to the signals
described above by reducing byte offset computation and improving code readability. See Section 6.2 for
instructions describing how to obtain the UDTs.

There are four UDTs, as shown in Figure 5-5 and described as follows:

A1000_IN maps to the entire input assembly, including the status data (bytes 0 — 47) and the
inspection results (bytes 48 and onward), in accordance with Figure 4-1. More details regarding
accessing specific inspection results can be found at the end of Section 6.6.

A1000_STATUS maps to the status data portion of the A1000_IN UDT.

A1000_OUT maps to the output assembly, including the control signals (bytes 0 — 19) and user
data (bytes 20 and onward), in accordance with Figure 4-2.

A1000_CONTROL maps to the control signals portion of the A1000_OUT UDT.

Figure 5-5 EtherNet/IP UDTs

Mame

==& | Afias For Bass Tag | Data Type

=- 410000 _in A1000 1M

+ - A10000_in.Skatus A1000_STATUS

+ - A10000_inlnspectionBesults SINT[452]

=- 410000 _ouk A1000_0UT

+ - A10000_out. Conrol

A1000 CONTROL

+ - A10000_ouk U sesData SINT[450]

NOTE: If you choose to not use the predefined UDTs,
access to the inspection results begins at byte 48 of the input assembly.

Cognex 3D-A1000 ID — Setting Up Ethernet/IP
5/6/2020 |Page |90f24




Load/Enable/Test Communications via EtherNet/IP

6 Load/Enable/Test Communications via EtherNet/IP Protocol

This section details the steps needed to load, enable, and test EtherNet/I[P communications.

6.1 Enabling EtherNet/IP in the 3D-A1000 Setup Wizard

COGNEX 3D-A1000 Dimensioning System o i 7

Industrial Protocol Output Delay

lEA TCP S
erver ®  None
1
= ! ®) Etherilet/IP
TCP Client o Time-Based 3000
¥ ®
% DataMan MultiReader Sync % Distance-Based 300

o l Industrial Protocols
I Discrete 10 and Encoder 3D-A1000 can communicate over standard

Industrial Protocols Output delay applies only to hardware triggers.
The delay is in relation to the time or location
where the trigger occurs.

ms

4r 4»

mm

Sample Qutput String:

1,772,248,453<CR><LF> [ Test Outputs J

Step 2 of 2

) o

@ Note: A reboot will be required after completing the change

Cognex 3D-A1000 ID — Setting Up Ethernet/IP
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Load/Enable/Test Communications via EtherNet/IP

6.2 Documentation and Sample Files

The 3D-A1000 includes all necessary PLC files, which are available through the device’s help page.

- COGNEX 3D-A1000 Item Detect System - a1000-3de8a0 @0

Show Overlay

Tray ID: 0

@

Carrier Status Item Location Carrier Location
Total Triggers: 0

Align Score:  0.00 % Occupied: 0 ( %)
(o Trigger Pos:  0.00in Empty: 0(%)
[ Height Change:  0.00in

Angle:

Occupied B Empty

Misaligned

ICONTACT COGNEX

HAVE QUESTIONS?

Cognex representatives are available to assist.
Cognex Headquarters

Cognex Corporation

One Vision Drive

Nafick, MA 01760-2059

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

Video Tutorials

Supplemental Documents
Cognex 3D-A1000 Software trigger communications quide

Release Notes
« Release notes for version 1.1

Cognex 3D-A1000 ID — Setting Up Ethernet/IP
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Load/Enable/Test Communications via EtherNet/IP

6.3 Loading the EDS File into RSLogix/Studio 5000

1. Download and unzip the EDS installation and UDT files onto your PC running RSLogix/Studio 5000.

- [ RSLogix 5000 - LifeScanDev [1769-L3E-GB1 2011 - [Program Tags - MainProgram] 2w
2. Navigate to the {2 rie Bt Viw Sarcn togc Communiasoms (Tosk) vendow-Hap
YT e Options.. YW @ Q | soecrocomne -9
Tools menu, and Sy e
Rem Run B8 W AunMode Plret0 Y&
s M =l Lnguges..
select the EDS otaw & T Bmx o oon ;
e ) Expon » S wr
Hardware e @ oo - o
- ction =1 [ Valoe #[ Force Mk ¢] Sy Data Type Desciption Constant
Installation Tool. = ’ B i o0 O
- [} [P ] TIMER |
— : Do a]
:. L :; :; \‘»Io:::mm_lu ]
) Logi5000 Clock Update Tool ) () INSIGHT3_OUT. ]
[] Decimal B0OL ]
= a

3. Step through the

toors leard as | Mm‘-!u\:lel(ume to Rockwell Automation's EDS - '“::“m"msw‘"
shown. When | Wizard Vo ot o
prompted, select

the EDS file that
you unzipped in
Step 1.

Ne

@ Ragateran EDS fiels)
This option wi add 8 devices) o cur database.

The EDS Wiz ows you o ﬁ  Unregetera device.
[ S—— e

it
e 210 sz
e Ertatn R E

g -

©

cortrue cick Nex

[ o | I T
Rockowell Automation's EDS Wzard B3 | poctowel Automation's 05 Wizard =
Regilrsion EDS il nstallaion Test Resuls

=1 nslotion Test Resuts.
7] \program fls \cogreede\ [236020c0c010100 ods

 Regiter asngefie
 Register a drectory of EDS s =

Nanss
[P Fes Cognar £05 B

) e e e o

Topefom s sl e o the et ik Nt =
E <Back _ G | a <Bock Carcel
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Load/Enable/Test Communications via EtherNet/IP

Rockwell Automation's EDS Wizard
Change Graphic image

You can change the graphic mage that s assocated weh a devcs.

Procuct Types

Rockwell Automation's EDS Wizard

Final Task: Summary
This s revew f the task you want 15 conpete

w

e | [ (] v socte e

& o DA s

o s o
in-Sight 30-A1000 Senes:

o cBak [hetr ] o

© | Thisis the st of emor that were detected

6.4 Adding a Networked 3D-A1000 to Your PLC Program

1. Make sure the

B RLogin 5000 - UifescanDey [1769-L23€ QB1 2011 - (Program Tags - MamPrograml
File Edt View Search Logic Communications Tools Window Help

PLC iS Ofﬂine AFEd & ‘R - - A0 [[H VY QR | scroimmne -2
Rem Run 38 W Run Mode I | P Pa: [HomeOtfce\152 1680 205\ ackpians\0 ~&
NoForss o Offine
NoEdts Upload < L
] =
anid =
0
o __*| s DuaTipe Descipton

Decimal B00L 0

= TIMER 0

Decimal 800L ]

=t TIMER ]

= INSIGHT_30_IN ]

= INSIGHT_30_0UT) =]

Decimal 800L 0

& 4 1769-L23¢-QB1 Ethernet Port Localt] Decimal BOOL. | ]

=5 Bhemet
# 1769-LI3E.QB1 Ethemet Por
R IS30-A1000 Lucy

& 0 CompactBus Locsl

55 Embedded U0
W [1] Embedded IQLGF Discrety
# (2] Embedded OBI6 Discretel
(3 Expansion VO
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Load/Enable/Test Communications via EtherNet/IP

| th E RSLogix 5000 - LifeScanDev [1769-123E-QB1 2011]* - [Program Tags - MainProgram] v
n the B et View Sarh Logic Communictions Took Window Hep
a&@ e - - PGB VE R | o -8
Controller R i —
. NoForces y.| Mok
Organizer 7 S ‘ ,
[@) « » \rsvortes £
under the I/O ContolrOrgaizer SN[ Scope CharProgan  ~ Show AlToce v
. . :.‘ ;?:?:;“"’““’"‘ 3 Hame 2] [Valur FocoMas | Sk DataTroe Bescipion .
Configuration 38 e e - — =
7 O Strings e AL s}
H ¢ + On-Defines Enatle_HB Decimal B00L. ]
sub-section, [ st arones Hemee B
g todule-Defin + InSighi3D_ ()] (=)
locate the S firtn == ]
3 10 Configuration Man_tioper Decma Bo0L ‘ E
correct network T o at wenner e S
A 1763-L23E-QB1 Ethemet Port Localk
controller @i e
563 Embel  Discover Module
interface, right 4ua s
. SEpn py , .
click and select . ;
D T
New Module...
. n * |} <+ \ monitor Tags {Edt Tags / _ |
Under the Select Module Type
Catalog tab’ [ Catalog | Modde Discovery | Favorites |
locate and
select the Clest Fiters
IS3D-A1000 Catalog Number Description w  Vendor Category o
entry and C"Ck Promass_83 EtherNet/IP Mass Flow Meter Endress+Hauser  Specialty [ 1
Checker 4G1 Checker 4G Series Cognex Corporat... Communication
C reate . Checker 4G7 Checker 4G Series Cognex Comorat... Communication
DataMan 200 Series 1D Reader Cognex Corporat... Communication
DataMan 500 Series 1D Reader Cognex Corporat... Communication
DataMan 8000 Series 1D Reader Cognex Corporat... Communication
In-Sight 1700 Series Vision System Cognex Corporat... Communication
In-Sight 3400 Series Vision System Cognex Corporat... Communication
In-Sight 5000 Series Vision System Cognex Corporat... Communication
In-Sight Micro Series Vision System Cognex Comporat... Communication
1S3D-A1000 In-Sight 3D-A1000 Series Cognex Comporat... In-Sight 3D Vision
1305-ACDrive-EN1 AC Drive via 1203-EN1 Allen-Bradley Drive
1336E-IMPACTDrive-EN1  AC Drive via 1203-EN1 Allen-Bradley Drive
199CC DI 1IC1HNGw~ TN AL Dise, - 1909 CAI1 Al Dem Al e Mo ¥:
<« | e ] »
389 of 389 Module Types Found

[] Close on Create

[ Close | [ Help |

In the resulting

New Module

window, fill in

the following

fields:

eName

e Description
(optional)

eThe IP address
of the 3D-A1000

Click OK.

B New Module

Module Defintion

Revision: 1.001
Blectronic Keying:  Compatible Madule
Connections: Consume Data From/Produce Data To

General | Connection | Module Info | Intemet Protocol | Port Configuration
Type 153D-A1000 In-Sight 3D-A1000 Series
Vendor: Cognex Comoration
Parent LocalENB
Name: A1000D o Ethemet Address
Description e () Private Network: 192.168.1 z
o 132 . 168 1 218 o

(2 Host Name:

Status: Creating

] |

Help

o 5 [ e
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Load/Enable/Test Communications via EtherNet/IP

5. You should L —

now see your O e e e B ==

unit in the ; 5, ) ;
] Ar A X KK Y LS X X X X

network tree. S R e W

({ Seiect Mo Type

If the Select

. Y Cadog —— 8
Module Type :
. . . 8 MainProgram Clear Filters: Show Fitens ¥ |
window is still ot — _ . r
e oo e e — o z
. e ey e
open, click g MotonGrowps . sl sl tddies
s S R R
et e ol i
Close. gl s
R .

Rockwed Aom.. MOt Bhertet/IP
Pandut Copors... Communcatn
Rockwed Atom.. Dive
Rockwed Atom... Dive
Fodowsd Adom.. Dive
Rockwel Autom.. Dive
Rockowed Atom.. Dive
Rocowed Atom.. Dive
Rockwed Atom... Dive
Rockwel Autom.. Dive
Rodkwed Atom.. Dive

i Add-On-Defined

& (i Predefined

+ (i Module-Defined
Trends

5 V0 Configuration
5 8 CompactLogis3236-Q81 System
9 1769-L23E-QB1 AL000 Impon_Test
=P 1765-L23E-QB1 Ethernet Port LocalENd
& Ethemet
# 1760123081 Etneme s
 1530-41000 410000
MR Corqpactile L scsd 4734472 Mo Types Found
1 Embedded VO

# (1] Embedded IQI6F Discrete inputs MamRoutine | =
@ [2] Embedded OBI6 Discrete_Outputs — — Close on Creste — o i
Expantion VO | |

Rocowdd Atom  EneyMansgemertProducs

6.5 Creating a 3D-A1000 PLC Program from Scratch

This section describes the necessary steps to create a simple PLC program that triggers the 3D-A1000
device, provides basic handshaking, and receives result data. For a prewritten sample program, please
refer to Section 6.6.

1. Start a new 55 RSLogix 5000 - SimpleStart [1769-132E 20.11]
. . Edit View, Search Logic Communications Tools Window Help
project in —
) ) 8 New. ST VI | A — - SR =
RSLogix/Studio & Open.. Ctrl+0

4 Pait: I <none

5000. Llese

B save Cirl+S
Save fs.. « v ]\ Favorites £ Ao-on A _Sare A ABms AE

New Component y | =X

Import Component »
Compact 5

Page Setup...

Generate Report..

Brint »
Print Options...

2. Select your New Controller =

controller, Vendor: Allen-Bradiey

name your Type: 1769132E CompactLogix5332€ Cortroller -
project, and Ravion: -
complete the Redundancy Enabled
steps in e o SimpleGtat
Section 6.3 and Descrption;

Section 6.4

above.
<none>
Create In: C:\RSLogix 5000\Projects
Securty Authorty: | No Protection -
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Load/Enable/Test Communications via EtherNet/IP

In the
Controller
Organizer,
expand the
Data Types
tree, right-click
User-Defined,
and select
Import Data
Type... from
the menu.
When
prompted,
select the
A1000_IN.L5X
and
A1000_OUT.L5X
UDT files that
you unzipped in
Step 1 of
Section 6.3, as
shown here.

Note that the
STATUS UDT

is automatically
created when
importing the IN
UDT and that the
CONTROL UDT
is automatically
created when
importing the

¥ RSLogix 5000 - SimpleStart [1769-L23E-QB1 20.11]* - [Program Tags - MainProgram]
File Edit View Search Logic Communications Tools Window Help

aEH cycleRunning N ¥ - o

Rem Run A8 M Aun Mode Fath: [ Home(ifice?T 52,1680 20556 ackplaneT™ ~|@
»_| I Contioller DK =

= I Battery DK
Mo Edits a, luan E’: 4 4

< v |\ Favorites £ Aad0On £ Gately f_Alarms f_BL_f_Tmeit

Controller Organizer B X | scope [BMairPiogram v Show: Al Tags

Ma Forces

(=45 Controller SimpleStart -
Controller Tags
[ Controller Fault Handler
[ Power-Up Handler
Tasks
-8 MainTask
£-£8 MainProgram
Pragram Tags
En MainRoutine
(23 Unscheduled Programs / Phases
5 Motion Groups b
(3 Ungrouped Axes
.71 Add-On Instructions
-5 Data Types

Mame ==[c | Value «f

m

Nt
o/C New Data Type..

Import Data Type...
e

1 E
B Modn Cut Ctrl+X
< Copy Cirl+C

Paste Ctrl+V

& Import Data Type x

Lookin: | | | A1000_UDT v e

# Mame Date modified Tpe
i A1000 CONTROLL ; o 5000 XML File

Q % ATODD_IN.LSX
T A1000_OUTLSX
T AT000_ STATUS LK

: RSLogix 5000 XML File
F2019 3:52 PM RSLegix 5000 XML File
RSLogix 5000 XML File

Desktop
"
Libraries
L =
This PC
‘ <
9 Fie name: [
Network
Files of type: RSLogix 5000 XML Files (*.L5X) Cancel
Files contairing: @ Data Type “ Help
Into: [0 Data Types

OUT UDT.

=
After the UDT RSLogix 5000 Studio 5000
import, your 5 £ Data Types 4 o] Assets

Data Types
tree should
look like this:

A1000_CONTROL
AT000_IN
A1000_0UT

L[ A1000_STATUS
(- Strings
- Add-On-Defined
- Predefined

553 Module-Defined E

Fl

=t ﬁ User-Defined _ Add-On Instructions

4 Data Types
1= User-Defined

1 A1000D_CONTROL
™ A1000D_IN

1 A10000_OUT

1 A1000D_STATUS

1 Strings

= Add-On-Defined
1 Predefined

= Module-Defined

Trends
H. Logical Model
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Load/Enable/Test Communications via EtherNet/IP

Next, add local
tags for the
A1000 to your
MainProgram.
In the Tasks
tree, expand
MainTask =
MainProgram.

In RSLogix
5000, double-
click Program
Tags.

In Studio 5000,
double-click on
Parameters and
Local Tags.

Select the Edit
Tags tab, drag
the A1000_IN
UDT to Data
Type to create a
new tag, and
name the tag,
as shown here.
Repeat for the
A1000_OUT
UDT.

RSLogix 5000

i RsLogix 5000 - Docs_Test [1769-L23E-QB1 20.111* - [Program Tags - MainProgram]
&) File Edit View Search Llogic Communications Tools Window Help

(213 Tasks
) G MainTask
£§ Main

63| User-Defined
& ar000_con
& ar000_ouT
@ Ar000_5TATUS
11 G, Strings

BEE & i [ R - ] [ sokcta Longunce. - @
Offline 0. AN m—| A Paih [<none> =] &
No Forces b 0K ‘1}
No Edte & ;%T ) L
i Favortes £ AJI0T A Salaly A Alarms £ BT £ et
Controller Organizer 8 | [ sccpe [Eparirogan < stow Tane I~ -
1651 Controller Docs Test Name. 8]~ | Alos F [Base Tag Data Type &
[ Controller Tags / - AT000_in | A1000_IN o
(53 Controller Fault Handler EA1000, ol : A1000_0UT |
(9 Power-Up Handler | = h 2

ors (@) Seorch Results @) Watch

fnter atag name

41 [» \ Monitor Tags )\Eanuqaa—\ < >

Studio 5000
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Load/Enable/Test Communications via EtherNet/IP

Open the
MainProgram’s
MainRoutine

RSLogix 5000

and add two

CPS copy
instructions to

the first rung.
Note: The CPS
instruction can
be found under
the File/Misc
element group.

Studio 5000

Des A1000:01

ce A1000:/1.Dataf0] Source  A1000_out
Dy A1000_in
Length 1 Length 1

In the first CPS
instruction,
copy the
A1000:11
Controller Tag
to the input tag
from Step 5.

In the second
CPS
instruction,
copy the output
tag from Step 5
to the
A1000:01
Controller Tag,
as shown here.

This forms the basis of the PLC program and enables the use of the custom signals and channels
defined within the UDTs. Please refer to Section 4 and Section 5 for specifics regarding the definition

and meaning of the signals and channels.
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Load/Enable/Test Communications via EtherNet/IP

6.6 Loading the Sample PLC Program
(A1000_ItemDetect_EIP_Basic.ACD)

Included with the 3D-A1000 device is a simple ten-rung program that will enable you to trigger your A1000

device manually via EtherNet/IP or in a timed loop, send data to the device, and receive data back from the

device. See Section 6.2 to download the sample PLC program.

The following details each rung'’s functionality:

e Rung 0 copies the memory from PLC to Device and Device to PLC.

e Rung 1 ensures the camera is online from the status bits and enables the trigger.

e Rung 2 allows the user to toggle a bit to either manually trigger the device or send a repeating
trigger to the camera using a timed loop.

e Rung 3 contains a timer that controls the duration that the trigger bit should be held high.

e Rung 4 contains a timer that controls the trigger rate if a timed loop is selected in Rung 2.
The user should set the Preset value to control the frequency.

e Rung 5 generates a fake carrier ID and copies carrier ID and clear statistics tag to registers to be
sent to the A1000 Device.

e Rung 6 enables user data and executes the trigger.

e Rung 7 monitor for the A1000 InspectionComplete status.

e Rung 8 copies register values from the A1000 results to local tags.

e Rung 9/10 acknowledges results received from the A1000 device.

7. Load the P ——

program into sLam ®
RSLogix/Studio
5000. With the P L — : .
PLC offline, oo |

THER
TIMER.
0oL

follow the steps
below to set the
name and IP
address of the
3D-A1000.

II‘ OO
|

41\ Monito Tags (i Tags /
+ Jlase @
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Load/Enable/Test Communications via EtherNet/IP

Note that for
Studio 5000 /
Logix Designer,
if your
installation
does not
support
Revision 20.01,
you must
change the
controller’s
revision and/or
type to open
the project.

B [Goror oo

| Project fike C:\Cognex\A1000_EIP_Basic.ACD fs configured for revision 20.01.
= Logix Designer support for this revision is not installed. To open this project you
must:

1 Cancel and install Logix Designer support for firmware revision 20,01, or

1. Change the controller's revision andfar type in the project.

Cancel Help

Changingthe controller type wil change. delete, and/or invaiidate the
I, controller propetties and other project data that is not valid for the new
controllertype
From
Type:  1763L23EQBT CompactLogix5323E-QB1 Controller
Software
Version: 2000
To
Type: 1763-L1BER-BB1B CompactLogix™ 5370 Controller _
Software
Yo 207 q—
Cancel Help

If you choose to
change the
controller type,
you must
confirm the
change. Click
“Yes” to
confirm.

new controller type
deleted

deleted module.

deleted.
Change controller type ?

- Yes

! Changing the controller type from a 1769-L23E-QB1to a
1769-L16ER-BB1B will affect the project in a number of ways

§  Changing the controller type wil change, delete, and/or invalidate
controller properties and other project data that is not valid forthe

1 Modules not supported under the new controller type will be

1 G5V and 55V instructions will no longer verfy if they reference a

1 MSGinstructions may target invalid modules or serial ports.

{  Consumed tags wil be delsted when the producing module is

No Help

Change the IP
address of your
A1000 module
to match that of
your device.

Controller Organizer - 1%

-3 Controller A1000_Sample
Controller Tags Type:
[ Controller Fault Handler

Genetal  Connection  Module Info Intemet Protacel  Port Configuration

153D-A1000 In-Sight 3D-A1000 Series

Vendar: Cognex Comaration
{23 Power-Up Handler e —
£ Tasks o .
-8 MainTask Name: A1000D | Ethemet Address
=-£8 MainProgram COR
Program Tags Description: 41000 Dimensioner Device el

- B MainRoutine
[ Unscheduled Programs / Phases
(3 Metion Groups
7 Add-On Instructions
.1 Data Types

OIP Adgress

O Host Name:

(5 Trends
£71/0 Cenfiguration
-8 CompactLogix5323E-QB1 System
-9 1769-L23€-QB1 AT000_Sample
- 1763-L23E-QB1 Ethernet Port LocalENE
185 Ethemet
o 1769-L23-QB1 Etherner %ort LocalENB
5201000 410000
-0 CompactBus Local
-3 Embedded /0
@ (1] Embedded IQ16F Discrete_Inputs
«d [2] Embedded OB16 Discrete_Outputs
(1 Expansion /0

Modle Defirion
Revision
Bleciroric Keying

Connections:

Status: Offine

1.001
Compatbie Moduie

Consume Data FromProduce Data To

Change

| e
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Load/Enable/Test Communications via EtherNet/IP

Download the
program and
make sure the
PLC isin Run
mode when
complete.

Options  General Date/Time Major Faults  Minor Faults ~ File

Condtion: The open praject has offline changes that arent in the contraller.

Connected Controller:
Cortroller Name:  A1000_Sample
Corntroller Type:  1769-L23E-GB1 Compact Logix5323E-0B 1 Controller
Comm Path: Pittsville’192.168.111 221" Backplana'0
Serial Number:  CO1D7AB4
Securhe Mo Bertactinn

Offline Project: RSLogix 5000
Controy
Control
File:
Serial

I Done downloading. Change controller mode back to Remote
Run?

Secur

Upload Download Select File... Cancel Help

10. Make sure the

3D-A1000 is
online, then
send a trigger
from the PLC
by enabling one
of the two
trigger bits.
Observe the
application
responding to
the trigger.

COGINEX( 3D-A1000 Item Detect System - a1000-3de8a0

@

Result History

Trgger|D | Camer

Z &

Carrier Status Item Location Carrier Location

Total Triggers: 1
Oceupied 1(100.00 %)
o Empty ). o
] mpty 0(0.00 %)
; . . Occupied M Empty
Occupied Spanning Aligned
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Load/Enable/Test Communications via EtherNet/IP

6.7 Accessing Inspection Results

The 3D-A1000 Dimensioner places the inspection result data into the input assembly starting at byte offset
48 (the Inspection Results bytes) as described in Figure 4-1. Alternatively, if the user has followed the steps
in Section 6.5 or Section 6.6 to create the PLC program using a CPS instruction to copy the data into an
A1000_IN UDT tag, the result data can be accessed via byte 0 of the predefined InspectionResults sub-type
of the tag (see Section 5.6 for more information on 3D-A1000 UDTS).

IMPORTANT NOTE: If the user prefers to directly access this data via the input
assembly instead of using the UDT sub-type, an additional byte offset of 48 should
be added to the UDT byte offset.

MPORTANT NOTE: Make sure to set the correct data type (noted below) for any destination tags as
failure to do so may cause unexpected results.

Listed below are the available Results from the A1000 Item Detect device. The table contains the UDT with
offset, tag name used in the sample job, data type, and number of bytes each item uses.

UDT Name Tag Name Data type Bytes
A1000D_In.InspectionResults[0] Trigger_ID DINT 4
A1000D_In.InspectionResults [4] Carrier_ID DINT 4
A1000D_In.InspectionResults [8] Carrier_Occupied SINT 1
A1000D_In.InspectionResults [9] Zones_Occupied SINT 1
A1000D_In.InspectionResults [10] Item_Spanning SINT 1
A1000D_lIn.InspectionResults [11] Multi_Item_Flag SINT 2
A1000D_In.InspectionResults [12] Multi_Iltem_Count DINT 4
A1000D_In.InspectionResults [16] Overhang_ltem_Status DINT 4
A1000D_In.InspectionResults [20] Reservedl DINT 4
A1000D_In.InspectionResults [24] Reserved?2 DINT 4
A1000D_In.InspectionResults [28] Reserved3 DINT 4
A1000D_In.InspectionResults [32] Reserved4 DINT 4
A1000D_In.InspectionResults [36] Tray_Alignment_X REAL 4
A1000D_In.InspectionResults [40] Tray_Alignment_Y REAL 4
A1000D_In.InspectionResults [44] Tray_Alignment_Z REAL 4
A1000D_In.InspectionResults [48] Tray_Rotation_X REAL 4
A1000D_In.InspectionResults [52] Tray_Rotation_Y REAL 4
A1000D_In.InspectionResults [56] Tray_Rotation_Z REAL 4
A1000D_In.InspectionResults [60] Induct_Status REAL 4
A1000D_In.InspectionResults [64] Total_Triggers DINT 4
A1000D_In.InspectionResults [68] Total_Occupied DINT 4
A1000D_In.InspectionResults [72] Total_Empty DINT 4
A1000D_In.InspectionResults [76] Positional_String_Data.LEN DINT 4
A1000D_In.InspectionResults [80] Postion_String_Data.DATA STRING 120
A1000D_In.InspectionResults [200] Result_String_Data.LEN DINT 4
A1000D_In.InspectionResults [204] Result_String_Data.DATA STRING 120
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These data assembly registers can be read by adding synchronous copy file (CPS) commands to the PLC
program, copying from the desired register(s) listed above to destination tag(s). The following rung shows

example CPS instructions:

Copy the results of the kem Detect device to local registers

Length

Synchronous Copy File
Source A1000D_in.InspectionResulis{0]
Trigger_ID

4

Synchronous Copy File

Source A1000D_in.InspectionResults(4]
Dest Ca
Length

rrier_D
4

Synchronous Copy File

Source A1000D_in InspectionResults[E]
Dest Carrier_Occupied
Length 1

Length

Synchronous Copy File
Source A1000D_in InspectionResults[g]

Dest

Zones_Occupied
1

Synchronous Copy File
Source A1000D_in InspectionResults[10]

em_Spanning
Length 1

l’— Synchronous Copy File

Dest
Length

Source A10000_in InspectionResuts[11]
Wutil_tem_Flag
1

—— Synchranous Copy File

Dest
Length

Source A10000_in InspectionResuts{12]
MUM_tem_Count

[——{ Synehronous Gopy File

Dest
4 Length

Source A1000D_in InspectionResutts[16]
Overhang_tem_Status

4

Dest
Length

Synchronous Copy Fi
Source A10000_in InspectionResuts[36]

Tray_Alignment X

4

|——1 Synchroneus Gopy File

Source A10000_in InspectionResuts[40]
Dest Tray_Alignment
Length s

i— Synchronous Copy File

Dest
Length

Source A10000_in InspectionResuls[44]
Tray_Alignment_Z
4

f— Synehrenous Copy File

Dest
Length

Source A10000_in InspectionResutts{43]
Tray_Rotation_x

———{ Synchronous Copy File

Dest
4 Length

Source A1000D_in InspectionResults(s2)
Tray_Rotation Y

4

Dest
Length

Synchronous Copy File
Source A1000D_in InspectionResuts|Ss]

Tray_Rotation_Z

s

[——1 Synchroneus Copy Fie

Source A10000_in InspectionResuls[50]
Dest Induct_Status
Length 4

‘L— Synchronous Copy File

Source A1000D_in.InspectionResults(64]

) Total_Triggers.
4

Length

ynchronous Copy File

Length

2
Source A1000D_in.InspectionResuls(58]

Total_Occupied
4

ynchronous Copy Fil

sy
Source A1000D_in.InspectionResults[72)
Dest Total Empty
Length A1000D_in.InspectionResults[20)

Synchronous Copy File
Source A1000D_in InspectionResults[30]

Dest
Length

Fositional_Siring_Data DATA[T]

Synchronous Copy File
Source A1000D_in.InspectionResutts[204]
Dest Result_String_Data.DATAI0]
Length

6.8 Sending Custom Parameters to the 3D-A1000

The 3D-A1000 Dimensioner supports the transfer of user data via the output assembly’s User Data bytes as

described in Figure 4-2.

e If the user has followed the steps in Section 6.5 or Section 6.6 to create the PLC program
employing a CPS instruction to copy the data from a A1000_OUT UDT tag, the user data can be
written starting at byte 0 of the predefined UserData sub-type of the tag (see Section 5.6 for more
information on 3D-A1000 UDTS).

o If the user prefers to directly write this data via the output assembly instead of using the UDT sub-
type, a byte offset of 20 should be used.

Following transfer of the data into the User Data bytes, a notification should be sent to the 3D-A1000 that
this data is available by raising the Set User Data O bit.

e This bit is available via the Control sub-type of the A1000_OUT UDT tag via the SetUserData0 tag.

e If the user prefers to set this bit directly in the output assembly instead of using the UDT sub-type,
byte 16 / bit 3 should be used.

Listed below are the custom data inputs the A1000 Item Detect device accepts. The table contains the UDT
with offset, tag name used in the sample job, data type, and number of bytes each item uses.

UDT Name Tag Name Data type Bytes
A1000D_out.UserData[0] carrier_id_cnt.ACC DINT
A1000D_out.UserData[4] [reserved] SINT
A1000D_out.UserData[5] clear_statistics SINT
A1000D_out.UserData[6] [reserved] STRING 120
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