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Introduction

Introduction

This manual provides the necessary information to load, enable, andtest 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/O 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 it so that 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 — 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 — 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 1.1

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 — 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 1/0O 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 Bit 6 Bit5 [ Bit4 [ Bit3 Bit2 Bit1 [ Bit0
" 0 Run Mode ng Enabled  |Reserved |system Ready
1 Error Command Failed Command Completed | Command Executing [Reserved
23 |Reserved
4.5 Command Result Code
6.7 Error ID
8.1 Soft Event Acknowledge 0-31
12.15 |Reserved
16 Results Buffer Overrun 0 nspection Passed 0 |Results Valid 0 nspection Completed 0 Exposure Complete 0 |Acquisition Error 0 [ Trigger Acknowledge Camera 0 [Triger Ready Camera 0
17 Reserved |Set User Data Acknowledge 0
18..19  |Acquisition ID 0
20.21 ection Image ID 0
22.23 nspection Result Code 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 |set User Data Acknowledge 1
26.27_|Acquisition ID 1
28.29 _|inspection Image ID 1
30.31_[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 Acknowledge Camera2 | Trigger Ready Camera 2
33 Reserved ‘Set User Data Acknowledge 2
34.35 |Acquisition ID 2
36.37 |Inspection Image ID 2
38..39  |Inspection Result Code 2
40 Results Buffer Overrun 3 Inspection Passed 3 Results Valid 3 Inspection Completed 3 Exposure Complete 3 Acquisition Error 3 | Trigger Acknowledge Camera 3 ]Tngger Ready Camera 3
41 Reserved ]Set User Data Acknowledge 3
42.43  |Acquisition ID 3
44.45 |Inspection 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 [ Bit2 Bit1 Bit0

21 0 Reserved  |ClearEror  |Reserved | Execute Command |Reserved |Buffer Results Enable |Trigger Enable
1 Reserved
23 Command ID
47 Soft Event 0-31
8.15 Reserved
16 Reserved Set User Data 0 Clear Exposure Complete 0 nspection Results Acknowiedge 0 Trigger Camera 0
17 Reserved Set User Data 1 Clear Exposure Complete 1 Inspection Results Acknowledge 1 Trigger Camera 1
18 Reserved Set User Data 2 Clear Exposure Complete 2 Inspection Results Acknowledge 2 Trigger Camera 2
19 Reserved Set User Data 3 Clear Exposure Complete 3 Inspection Results Acknowledge 3 Trigger Camera 3
20499 |UserData0.479
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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 system can accept a new trigger on one of the four cameras. This field is true when the Trigger Enable bit is set, the camera is not currently acquiring an image.
Trigger 0 Setting 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 bit. The Trigger Acknowleage bit will 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 to indicate that the part being inspected can be moved from under the camera's field of view.
Complete 0
Acquisition This bit is set when the camera fails to acquire an image for one of the following reasons:
Error 0
« The camera's Trigger Mode property is not set to Factory Floor Protocol.
« The In-Sight 3D vision system is not in Run Mode.
« The $System.FrocessingZnabledtagis 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: Ifthe Trigger bit is set while the Trigger Enable bit is Low, this will result in an acquisition error, because the Trigger bit is ignored.
Acquisition ID 0 |This ID on the of every acquisition, regardiess of the trigger source, and can be used to synchronize an acquisition with its Inspection Result. The acquisition ID is changed on the start of an acquisition. If the PLC is the
trigger source, the Acquisition ID is set prior to setting the Trigger Acknowledge bit.
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 ID Pins output pin to a Notify PLC block that is configured to use the
image ID 0 InspectionComplete Notification Method Type, or the NotifylnspectionComplete function is executed
You can specify multiple cameras in this call, and each Inspection Channels can report a single image 1D from each camera that was used to generate a set of resuits

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 Notify PLC block or NotifylnspectionComplete 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 Inspected Image ID, Inspection Resuit Code and Inspection Results fields are valid. The bit is cleared when the Inspection Resuits Acknowledge bit is set.

Results Buffer
Overrun 0

This bit is set when the Enable Results Buffer bit is set, and there are more results than the result queue can hold.

Inspection Result

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

Inspection Passed
0

This bit indicates the pass and/or fail state of the inspection. This bit is defined in either the Notify PLC block or NotifyinspectionComplete function, using the inspectionPassed parameter.

Inspection Results
Acknowiledge 0

When the Buffer Resuits Enable bit is set, the Inspection Resuits Acknowiedge bit acknowledges that the PLC has received the Inspected Image ID, Inspection Result Code and Inspection Resuits data.

Set User Data 0
Set User Data
Acknowledge 0

These bits are used to 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
system wiill 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

Cognex 3D-A1000 — 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
Buffer Results When the Buffer Resuits 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 /nspection 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 resuitData 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.

@ Note: For more information about the resultData parameter, see the NotifylnspectionComplete 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 Data 0 section 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

ngEnsbledtagis Trus

Processing Enabled

This bit indicates the state of the sSystem.

cessingEn

Soft Event 0-31
Soft Event Acknowledge
0-31

The Soft Event allows the PLC to trigger a script associated with a Soft Event script point. The rising edge of this bit willtrigger the associated Soft Event script, and the falling edge will trigger the associated Soft Event OFf script
The Soft Event Acknowledge will be generated ater the associated script finishes its execution

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

Error
Error ID
Clear Error

The Error bit is set in conjunction with either the Notify PLC block set to the Error Notification Method Type, of the execution of the NotifyError function
The Error ID field holds a user-defined error code, defined using the errorld parameter.
The Clear Error bit can be used to acknowledge the current error code, which will clear the Error and Error ID signals. If another Error ID signal was sent, the Error bit and Error D 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

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:

e 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.

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

e 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

MName

=2|& | Alias For Base Tag Data Type

—-A1000D_in A1000_IN

+ A1000D_in Status A1000_STATUS

+ A1000D_in.InspectionResults SINT[452]

—I- A1000D_out A1000_0UT

+ - A1000D_out Control A1000_CONTROL

+ A1000D_out UseiData SINT[480]

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 — Setting Up Ethernet/IP
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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/IP communications.

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

COGNIE X 3D-A1000 Dimensioning System o 72

Industrial Protocol Output Delay

TCP Server
®  None

\

= ] e) Ethen'et/IP

TCP Client o Time-Based 3000
& T » DataMan MultiReader Sync i%%%%q Distance-Based 300

o J Industrial Protocols
&) Discrete /0 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 Output String:

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

Step 2 of 2

) o OHE=EE

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

Cognex 3D-A1000 — 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.

COGNE X 3D-A1000 Dimensioning System
System is online

Sub optimal configuration detected.

Current Result

Length Width Height
NO OBJECTS FOUND

L

Result Historii ] Help

Show Overlay

Proc Time

Oms

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
« Autotune
« Baseline
« Communications
» CAT

Supplemental Documents
: : rence

» Cognex 3D-A1000 EIP

« Cognex 3D-A1000 Setup Tool

« A1000R Drawing (PDF)

« A1000R Drawing (Step)

« A1000R Mounting Bracket (Step)

Supplemental Software

« EDS Installation Files |

« RSLogix/Studio 5000 UDTs
« RSLogix/Studio 5000 Example Program

Cognex 3D-A1000 — 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.

2. Navigate to the e — —
Tools menu, and e
select the EDS s
Hardware
Installation Tool. e —
ey TIMER (]
e E— T o]
faaa) INSIGHT_30_IN [m]
{eae) INSIGHT_30_0UT [m]
Decimal BOOL (]
Decimal BOOL | = |
3. Step through the
tool’s Wizard as Rocewc Aot 05 Wit (5 || Rockwell Automation's EDS Wizard =
hown. When Welcome to Rockwel Automation's EDS IO m
S . fizar
prompted, select B * RS
the EDS file that e ® EE
you unzipped in e R
Step 1. e s
g
ot ] _ores o =1
Rockwell Automation's EDS Wizard 5 | Rockwell Automation's EDS Wizard ==}
e Bl —oeesme [ ]
N s e e
 Regater a drectory of EDStms r
o rmreress — ’
O LhmsensT
e D S b :
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Load/Enable/Test Communications via EtherNet/IP

Rockwell Automation's EDS Wizard
Graphic mage
You can change the graphic mage tha s assocated weh a device.

Product Types

_Cmgeicon., | \:@v—ms«aum

Q) ISt I0A1000 Seses

T o

1
Rockwell Automation’s EDS Wizard

Final Task Summary
This o review of the task you want 1o conplete

MNe

2 You wouid e to regiter the folowng device.
n-Sight 3D-A1000 Senes

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

1.  Make sure the

T8 SLogie 5000 - UfeScanDev [1763-L23€-QB1 20111 - [Program Togs - MainProgram]
A File Edit View Sesrch Logic Communications Tools Window Help

PLC is offline LU MR Pt 3 ISR I
Rem Run 08 W RunMode S| B Path: [HomeOffce\192 168.0.206\Backplane\0 - &
o7 Go Offfine
NoEdts Upload. K] >
Download (@] « *A
Contrllr Organiz X[ Scope: ChMorPopom ~ Show AlTage -
- Nome =zl [ Vae [ Forcovas [ Sie [ Data Type Descrption Const
Auto_Trgger o Docina B00L @]
+ Delay_Timer (ot =y | TMER ]
Enable HB 1 Decimal BOOL ]
+ HB_Timer (el (o] | TmMER ]
+ InSigh0_n 1---3] {--o} INSIGHT_30_IN =]
+ InSigh30_out =0 [} INSIGHT_30_0UT &)
Man_tigger 3 Decina B0OL &)
RunAuto 0 Decimal BOOL | a

4 1769-123€-QBI Ethemet Por|
& IS30-A1000 Lucy
1 CompactBus Local
3 Embedded VO
¥ (1) Embedded IQI6F Discretq
# (2] Embedded OBI6 Discrete
3 Expansion VO
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Load/Enable/Test Communications via EtherNet/IP

[E8 RoLogn 5000 - feScanDe [1765-L23E-QB1 0111 - Program Tags - MamProgram]

In the B e Gt Vi Sewch Lo Communictons T Widow. ity
'YL B YN ] > - @
Controller Otine 1. Ean T B A ——
. lo Forces oK
Organizer I . ,
B)| « + ]\ ravortes (T Saie A A A B AT
under the 1/0 Consts O SO parogmn - S 1o
3
Conf| uration Lo ?:‘p':;"““'m “ I Tame =ze [Vae [ FoceMask__¢[Siie Do Type Descipton Consant_|
ko T Decl 800 O
b g . 5 ::,;;me + de_:': Gaad| (]| TIMER O
sub-section e ot Y Y — o
Iocate the ’ : :Zaﬁ, o ||+ S0 :;}[ : ;! INSIGHT_30_N S
1 Trends + InSight30_out feee) {enn) INSIGHT_30_0UT|
3 VO Configuration Man. Deci 800L ]
correct network 5 1769-L23E-Q81 LiesconDev.
4 1765-L23€-QB1 Ethemet Port Localt
controller R e
£3 Embe er M
interface, right 4 .
. Expany Print »
click and select ‘ .
| e —
New Module...
415\ Monitor Tags {EatTags / ]«
Under the Select Module Type
Catalog tab, Cotalog | Modue Discovery [ Favortes |
locate and
select the Clear Fiters
IS3D-A1 000 Catalog Number Description w  Vendor Category e
entr’y and C||Ck Promass_83 EtherNet/IP Mass Flow Meter Endress+Hauser  Specialty |
Checker 4G1 Checker 4G Series Cognex Corporat... Communication
Cfeate Checker 4G7 Checker 4G Series Cognex Corporat... 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 LICHNG .~ CAMY___ AC Niven vin 1909 CAIY Allan Dl e ¥
< | i >
389 of 389 Module Types Found
[T] Close on Create o Create ] [ Close ] [ Help J

In the resulting

New Module

window, fill in

the following

fields:

eName

e Description
(optional)

eThe IP address
of the 3D-A1000

Click OK.

New Module =
General | Connection | Module Info | Internet Pratocl | Port C

Type: 1S3D-A1000 In-Sight 3D-A1000 Series

Vendor: Cognex Cormporation

Parent: LocalENB

Name: A1000D o Ethemet Address

Descigtion: " (© Private Network: 192.168.1.

©

Module Definition

Revision: 1.001
Electronic Keying:  Compatible Module
Connections:

Consume Data From/Produce Data To

@ IP Address:

Host Name:

192 168 . 1 .2136

Status: Creating

o 0K ] [ Cancel ] [ Help ]
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5. You should —
now see your O 2 OO0 Wt ¢ ==
unit in the oo . ‘ ,
&m0
(@) « » ]\ Fevorites {AEOT K A& B A TemerCounter A HpuOuips P £ Tover o @R
network tree. SO (e
If th e Se lect B Contll Tags G (oot Modue Type
3 Power-Up Handler g Cataog | Favortes
Module Type 38 b
o . N &-£8 MainProgram Clear Filters Show Filers ¥ |
window is still B Pogam Tags '
B MainRoutine Catalog Number Descrpton Vendor Category
I' k {3 Unscheduled Programs / Phases 0005_007B_0030 Rockwel Atom... DPIto EtherNet/IP
open, clic & & Motion G N e e
C I £3 Add-On Instructions ~ SPBO0 ER 600V Rockwel Atom...  DPlto EiherNet/IP
ose. S wa T e e i ne e e
& 5 User-Defined MDSD Rockwell Autom...  MDIto BiherNet/IP
() INSIGHT_30_CONTROL MDEs Rockwel Atom... MDIto Ehecet/IP
{£) INSIGHT 30N 1001167001 SymapSense IndusalGatenay Pandut Corpora... Commuricaton
[ INSIGHT_30_0UT 1305ACDrve EN1 AC Drive via 1203ENT Rockwel Atom... Diive
8 o el e e ) o
53 V0 Configuration 1336T-FORCEDivePLC-.. AC Drve. PLC Comm Adaptervia 1203EN1 Rockwel Autom... Drive
dby 1336T-FORCEDriveStd-E... AC Drive, Standard Adapter via 1203-EN1 Rockwel Autom. Drive
&8 CompactLogns323E-QBL System 1397DigralDCDrve-EN1  DC Drive via 1203ENT Rockwell Autom... Drive
2 1769-L23€-QB1 A1000_Import_Test 1407CGCM-DLR Combination Generator Control Module, 2-Port Rockwell Atom... Other
-4 1769-L23€-QBI Ethernet Port LocalENB. 1408 Powemmonitor1000 Rockwel Autom... Rockwel Automation Miscelaneo.
&35 Ethemet 1426 M5EA PowerMongor 5000 M5 Rockwel Autom...  EnergylManagementProducts
A 1769-L23E-QBL E\hem:“ 1426 MECNT-A PowerMonor 5000 M with ControlNet card Rockwel Autom... EnergyManagementProducts =
& 153D-A1000 A1000D =t = conmsc oo = - = = = o+ -
(=80 CompactBus Local 473 of 473 Module Types Found
5-E3 Embedded VO
# (1) Embedded IQI6F Discrete_inputs « ) | MainRoutine* ||
# [2] Embedded OB16 Discrete_Outputs Close on Create: I
(3 Expansion VO L J

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.

& RSLogix 5000 - SimpleStart [1769-L32E 20.11]

gic Communications Tools Window Help
Cul+N |
Ctrl+0O

1. Start a new
project in
RSLogix/Studio = 0
5000.

o
—
1_‘1}_[
Ctrl+S 4
< » ]\ Favorites £ Add-On_£ Safety A_Alarms X E
v 3 X

E seve

Save As...

New Component »
Import Component »

Compact s

Page Setup...
Generate Report...
Print »

Print Options...

2. Select your New Controller
controller,
name your
project, and

complete the

Vendor: Allen-Bradley

Type: 1769-L32E CompactLogix5332E Controller v OK

Revision: 20 - Cancel

II o

Redundancy Enabled

Help

steps in Name: o SimpleStart
SeCtiOf'I 63 and Description: =
Section 6.4
above. =
<none>
Create In: C:\RSLogix 5000\Projects
Securty Authority: No Protection -

wthority for Authent
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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

& RSLogix 5000 - SimpleStart [1769-L23-QB1 20.11]" - [Program Tags - MainProgram]
File Edit View Search Logic Communications Tools Window Help

asH > C4  cyckeRunning - BB G R Q

Rem Run A8 ™ RunMode k¢ Path: [HomeDifice\192 168.0.205\B ackplane’\0* ~|@

oREs >, I! Controller 0K :

No Edts a = 5‘;’;an « »
< v ]\ Favorites {AG&-0n_£_Sately_ A Arms £ 6L K Tmer

el o T BX | Scope: CgMaiProgam  + Show: Al Tags

=-&3 Controller SimpleStart B

Name =s[e] Value «|

Controller Tags
(3 Controller Fault Handler
[ Power-Up Handler
=-E3 Tasks
=-£8 MainTask
=8 MainProgram
[& Program Tags
B MainRoutine
(3 Unscheduled Programs / Phases
=-£5 Motion Groups
(3 Ungrouped Axes
(3 Add-On Instructions
=3 Data Types
m o

m

-
o (i, New Data Type...

Import Data Type...

< Copy Ctrl+C
Paste Ctrl+V

£ Import Data Type

Lok in: [ || A1000_UDT v @2 @
* Name Date modified Tpe
) 3 A1000 CONTROLLSX  10/10/201934 "9 5000 XML File . -
Q“ ¥ A1000_IN.L5X 0/20193:51PM  RSLogix 5000 XML File e,

T A1000_OUT.L5X 10/10/20193:52PM  RSLogix 5000 XML File
T AT000_STATUS.L5X NGJ0/10/20193:52PM  RSLogix 5000 XML File

Desktop

Libraries
This PC
<

l‘* Fie name [

Network

CONTROL UDT Files of type: RSLogix 5000 XML Files (*.L5X) Cancel [
is automatically Fls cotai: [ Dot Type ] e ‘ e =
created when e oS
importing the
OUT UDT.
= —
After the UDT RSLogix 5000 Studio 5000
import, your =41 Data Types 4 ] Assets
Data Types e User-Defined R Add-On Instructions
tree should A1000_CONTROL il
. . A1000_IN D
look like this: 8 A1000.0UT i ::gg_&ONTROL
[ A1000_STATUS 1 A1000D_OUT
w-C Strings % A1000D_STATUS
.3 Add-On-Defined 4 Strings
-39 Predefined iz Add-On-Defined
-C4f Module-Defined b I Predefined
- b 1 Module-Defined

Trends
" Logical Model
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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

8 RSLogix 5000 - Docs Test [1769-L23-QB1 20,11 - [Program Tags - MainProgram]
[ File Edit View Search Logic Communications Tools Window Help

asE & i ® £na E v s
Offline 0. I RUN [ Path: [<none> ~|&
C—_ (3

NoEdts 2l < "
i} Favories A AGEOn £ Sately ) Alarms £ BT £ Twer

Controller Organizer = & X[ scope: [Cparproman | Show ATz v|[» v

-3 Controller Docs_Test Name =z | Alias For | Base Tag Data Type A

Controller Tags /A -A1000_in [ | | A1000_IN =

(3 Controller Fault Handler T AT000_out - 41000_0UT ]

(23 Power-Up Handler B = = I H

=-E3 Tasks H

68 MainTask

8 MainProgram
1A Program Tags.
B> MainRoutine
(23 Unscheduled Programs / Phases
&3 Motion Groups
(23 Ungrouped Axes
(7 Add-On Instructions
£-E3 Data Types
-6 User-Defined
) A1000_CONT2

[
A1000_0UT
& At000_sTATUS

O Strings

L3 Add-On-Defined v
&= Controller Organizer [g] Errors @) Search Results ] Watch <[\ Monitor Tags ) Edit Tags < E)
[nter a tag name

Studio 5000

e -3

Name =8|« Usage Alias For Base Tag. Data Type Description External Access. Constant Style
» AI000in Locsl oinT} ] ResdWite O oecimal
4 [u}
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6. Open the RSLogix 5000
MainProgram’s e
MainRoutine
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

@ i wEa e
A cPs cPs
Source  A1000:11.Data[0] Source  A1000_out
Dest /A1000_in Dest /A1000:01
Length 1 Length 1
s

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.

6.6 Loading the Sample PLC Program (A1000_EIP_Basic.ACD)

Included with the 3D-A1000 device is a simple six-rung program that will enable you to trigger your device
manually via EtherNet/IP or in a timed loop 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 executes the trigger.

e Rung 6 copies register values into local L/W/H, Rotational, and Status bit tags.
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Load the
program into
RSLogix/Studio
5000. With the
PLC offline,
follow the steps
below to set the
name and IP
address of the
3D-A1000.

) Foe £t View Sesrch-—Logs
BFE & /& rciedun

s
5000 - ALOD) €I Basic [1763-L236-QB1 20.11)

[Program Tags - MisinProgram]

- auq @ -9

e fun B RunMecs Pat [FoneOoAT52 168 0ZE\B achyierelr
1] i X Fers JCBE Z YoorCouter X
LILEY | e ——— v .
T e [van [racizr__*[5e | [T St | -
v i T T = TAtcam w7 ] &
= MOID_on (o) e AI000D_0UT_1 3
| miisseiequens, s o [hiee: v b i aben s e ovEied ] E
+ il I (i It IR |
|| opeetuatives 200 Brey B0 O
ey m bray s00L
|| atamen B = Bo0L |
20 brey so0.
7 Strns
3 Add-On-Defined
41\ Monitor Tags EiTE3: /
Qe @
A

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.

Open Project File

| Project file C:\Cognex\A1000_EIP_Basic.ACD is configured for revision 20.01. From

must:

¥ Lo Designer support for ths revision s not installed. To open this project you Type:  1763:23EQB1

Scftware
Version: 2000
To

4 Cancel and install Logix Designer suppart for firmware revision 20,01, or Type:  [1769L16ER-8B18

) Software
i
1 Change the controller's revision and/or type in the project. Voware (3201 —

B [Crovce Corvoier.
x

Change Controller X

controllertype

Changing the controllertype will change. delete, and/or invalidate the
I\, controller propetties and other project data that is not valid for the new

CompactLogix5323E-QB1 Controller

CompactLogix™ 5370 Controller

=

Cancel Help

Cancel Help

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

Logix Designer X

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

controller properties and other project data that is not valid for the
new controller type.

1 Modules not supported under the new controller type will be
deleted.

1 GSVand SSVinstructions will no longer verify if they reference a
deleted module.

1 MSG instructions may target invalid modules or serial ports.

1 Consumed tags will be deleted when the producing module is
deleted

Change controller type?

- Yes No

Help

1 Changing the controller type will change, delete, and/or invalidate
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8. Change the IP
address of your
A1000 module
to match that of
your device.

ContrlerOrgnize RN 5 osueproperies Lot 30 aroo0 oo+ [

General General
Connection

Module Info

4 Controller A1000_EIP_Basic
O Controller Tags
Controller Fault Handler Intemet Protocol
Power-Up Handler Port Configuration Vendor
4 @l Tasks Parent: Local
£ MainTask
41 MainProgram S
O Parameters and Local Tags Description
@ MainRoutine
Unscheduled
4 ] Motion Groups
Ungrouped Axes
b i Assets
T, Logical Model
4 1 1/0 Configuration
4 B9 Pointl0
@ (0] 1769-L16ER-BB1B A1000_EIP_Basic
4 Embedded 1/0
# (1] Embedded Discrete_I0
Expansion I/0, 6 Modules
4 & Ethemet

D 1769-L16ER-B81B A1000_EIP_Bas
& 153D-A1000 A1000D —

Status: Offine

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

Cognex Corporation

Modue Defintion
Revision: 1.001
Eectronic Keying: Compatile Module

Connections Consume Data FromProduce .

Change

Ethemet Address

192.168.1 =

O Pivate Network:

@ IP Address:

O Host Name:

| e

9. Download the
program and
set the PLC
online.

Synchronous byte-to-byte memory copy from device o PLCLC to Device

Device satus check. Ifahigh then enabl triger.

A10000._ 10000, ~A10000_n Status Runlfod

e
Source. A1000D1.Datal0] Source  A1000D_out
Dest A10000_n Dest  A10005.01

Length Lengih

A10000_out Control TriggerEnable

Toggle one acauiston akop.

Enables single

tragertanualsnge

Setigh i manusl
or auto tined
tragerng s

trggercamera

Enables tmed
tragering
trggerAutoTimed

Hold the b2 trigger bt highfor peset duraton
Set igh f manual Period of tme
or autotimed between triogers.
triggering s

triggerCamera

tmeTriggerFrequency DN

Duration bE witbe.
el high for
on

Duraton be wibe
heid high for
tmiTriggeron.TT

Duration between triggers when looping. Eqt preset for desired vaue.

Duraton b¢ wilbe
el igh for
imrTriggeron T riggerAutoTimed

Enables tmed

4 E E
Period of time
betweentriggers
when auto tmed

enabied.
tmeTriggerFrequency DN

Send bt to execute the trigger cormand to device
Duraton be walbe
el high for.

InrTriggerOnTT  A1000D_in. Status TriggerReady.

~A10000_out Contrl TiggerCamerad

itinsp compete

inspectonComplete

A10000_in Status spectionConpletedd
IE
ifinsp comokte

A10000_in Status InspectionCorpletedd

Synchronous Copy Fie ynchronous Copy Fie Synchronous Copy Fie
10000_

Synchronous Copy Fie
Source. A1000D_i

7 — Syctronauscon e

s,
ource A10000_in spectorResutsfo] Source. A1000D_in nspectonResuts] Source. A1000D_n nspectonesuts(s] Source A
9 Trigger oes Lengtn o Wt Dest

Length s Lengih s Length 4 Lengtn

Heght Rotation_Deg
s i

Length

Synchronous Copy Fie. Synchronous Copy Fie.

Syncronous Copy File
Source. AT000D.

Source. A10000_in hspectionResutsi20] Source. A1000D.i
Dest Rotaton_Rad
s

o
Length Lengtn

Status_Bits est Message
s Length 100

inspectonComplete

TON
“Tever On Delay

tmeinspCompletzOut T

Tever tmrinspCompiteOut
Preset E)

Aceum o

A1000D_out ControlnspectonResutsAck)

tmeinspCompletzOut T
E
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10. Make sure the COGNE X 3D-A1000 Dimensioning System @ Q 0
3D-A1 000 1S System is online Result History m
online, then 1281,235,176,116,51
send a trigger 1280,235,175,116,51

1279,234,175,116,51

from the PLC 1278,235,175,116,51
by enabling one 1277,235,175,116,51
1276,235,175,116,51

of the two 1275235,175,116 51
trigger bits. 1274,235,175,116,51
1273,235,175,116,51

Observe the 1272,235,175,116 51
application 1271,235,175,116,51
. 1270,235,175,116,51
respondlng to 1269,235,175,116,50
the tngger 1268,235,175,116,51
1267,235,175,116,51

Current Result
TriggerlD Length Width Height Angle Proc Time
1281 234 mm 176 mm 115 mm 50.95 65ms
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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).

Listed below are the available data items, assuming the UDT has been used.

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.

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

e Trigger ID — A1000D_lIn.InspectionResults[0] (DINT — 4 bytes)
e Length (mm)— A1000D_lIn.InspectionResults [4] (REAL — 4 bytes)
e Width (mm)— A1000D_In.InspectionResults [8] (REAL — 4 bytes)
e Height (mm) — A1000D_In.InspectionResults [12] (REAL — 4 bytes)
¢ Rotation (Deg) — A1000D_In.InspectionResults [16] (REAL — 4 bytes)
¢ Rotation (Rad) — A1000D_In.InspectionResults [20] (REAL — 4 bytes)
e  Status Bits — A1000D_In.InspectionResults [24] (DINT — 4 bytes)
o Bit0 - Item Found
o Bit1—0Out of Spec
o Bit2 ... 31 — Future Expansion
e Result string length — A1000D_In.InspectionResults [28] (DINT — 4 bytes)
e Result string — A1000D_In.InspectionResults [32] (STRING — 100 bytes)

o Note that access to the string data should be accomplished by including the preceding
length data, i.e., at offset 28; see example below.

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:

us Copy File —'s
e A10000_in.InspectionResults[12]
Height

4

us Copy File —
e A1000D_in.InspectionResults[4]
Length

4

ous
A1000D_in.InspectionResuls{16]
Rotation_Deg

4

us Copy File
A1000D_in.InspectionResuls{8]
Width

J’— us Copy File —s
D

Copy Fil
000D_in InspectionResuts[20]
Rotation_Rad

s Copy File
00D_in InspectionResults[24]
Status_Bits

4

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.
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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).

e 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 0 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.
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