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SAFETY PRECAUTIONS

(Read these precautions before using this product.)
Before using this product, please read this manual and the relevant manuals carefully and pay full attention to safety to handle

the product correctly. The precautions given in this manual are concerned with this product only. For the safety precautions of
the programmable controller system, refer to the user's manual for the CPU module used.
In this manual, the safety precautions are classified into two levels: "AWARNING" and "ACAUTION".

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

C CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under "ACAUTION" may lead to serious
consequences.

Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future reference.

[Installation Precautions]

/\WARNING

@ Before touching the Vision Sensor, be sure to touch an electric conductor such as grounded metal to
discharge the static electricity from your body. Otherwise, damage or faulty operation of the Vision
Sensor may occur.

@ Be sure to install the I/O connector module to the main module. If not installed, dust/water-proof
performance may not obtained.

[Installation Precautions]

/N CAUTION

@ [P protection rating is guaranteed only when all the connectors are connected with cables or sealed
with sealing caps.

@® The cable is designed to connect with its key aligned with the keyway of the connector on the Vision
Sensor. It may be damaged if you try to connect it forcibly.

[Wiring Precautions]

/\CAUTION

® Use only 24 V DC and observe the indicated polarity. Otherwise, fire or damage may result.

® The frame ground terminal of the I/O module and the shield ground of each connector (RS232 OUT
port and SENSOR port) are internally conducting. The system ground is designed on the condition
that a ground connection is provided. The ground potential may affect the vision system and
peripheral devices such as sequencer via cables. For safe operation, it is recommended to connect all
the ground connections securely.




[Startup and Maintenance Precautions]

/\CAUTION

® Do not clean the Vision Sensor VS20 with highly irritating or corrosive solvent such as caustic alkali
solution, methyl ethyl ketone (MEK), and gasoline. Doing so may cause a fault.
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1 THE SLMP SCANNER CONNECTION

1.1  Introduction

This chapter describes the procedures for connecting the Vision Sensor VS20 to a MELSEC programmable controller and
controlling the vision sensor with a SLMP Scanner Connection.

Example of system configuration for connecting the vision
sensor

Personal computer
(GX Works3/In-Sight Explorer)

Ethernet cable USB cable
MELSEC iQ-R Programmable controller
g M . H
e T 01 @
Ethernet cable T
Switching
hub
Vision sensor main unit
24V DC power supply
Power supply

Ethernet cable Power and I/O breakout cable 100 V power supply
(COGNEX product) (COGNEX product)
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Required modules and devices

EMitsubishi Electric products

°) e)

-]

4 g i

MELSEC iQ-R Programmable controller
« CPU module: R0O4CPU

Vision Sensor VS20
* VS20M-13F410

EX -~
Integrated FA Software -/
Gx works 3 Version 1

Programing and Maintenance tool

BISH EL L

COGNEX

In-Sight Explorer for
MELSENSOR Vision

GX Works3 In-Sight Explorer
(Engineering software for programmable controller) (Setup tool for Vision Sensor)
BCOGNEX products
—

Ethernet cable

Power and I/0 breakout cable

ECommercial products

A7 SSN

J
L Pococooogl o |

Switching hub Ethernet cable

USB cable 24V DC power supply
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Connecting and wiring of the vision sensor

1. Verify that the 24 V DC power supply being used is unplugged and not receiving power.
2. Optionally, connect the I/O or serial wires to an appropriate device (for example, a programmable controller).

3. Attach the power and I/O breakout cable’s [24 V DC] (Red wire) and [GND] (Black wire) to the corresponding terminals
on the power supply.

4. Connect the power and |/O breakout cable’s M12 connector to the vision sensor’s power, I/O and RS-232 connector.

5. Tumonthe 24 Vv DC power supply switch.

Precautions

* When connecting the vision sensor and programmable controller, simultaneously turn on the vision sensor and
programmable controller, or first turn on the programmable controller.
» Cut unused wires or protect them with insulating materials. Keep all bare wires separated from the 24 V DC wire.

« All cable connectors are “keyed” to fit the connectors on the vision sensor. Do not force the connections or damage may
occur.
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1.2 Basic Operations of the SLMP Scanner
Connection

Basic operation flow of the SLMP scanner connection

Programmable

Vision sensor
controller

Reading control area
Reading CPU device

Set poll interval

Reading control area

Trigger ON%

%

Writing status

Reading CPU device

Set the trigger instruction Bit of CPU device
to ON with the programmable controller

Reading the control area using the vision
sensor and accepting the trigger

Import

While the trigger is on,
communication between

data import and the completion <  *
of inspection is performed Writing status

regardless of the poll interval.

Updating the status bit block and
output word block

Updating the status bit block and
output word block

Inspection

Ny - Writing inspection results

 +

Reading control area

Updating the status bit block and
output word block

I

The vision sensor sends the inspection results,
and the “Inspection Completed” status and
the “Results Valid” status.

Basic operations of the SLMP scanner connection

In the SLMP Scanner Connection, the vision sensor reads control bit blocks from the programmable controller at the poll
interval set with In-Sight Explorer, and the processing is performed responding to the change of the bit information in the

control bit blocks.

The processing status is written to the corresponding bit in the status bit block.

To control the vision sensor, assign the devices of the programmable controller to each of the defined data blocks (including
control bit blocks) and use them.

The following shows the functions of six data blocks.

Data Blocks Contents

Control bit block This block is used to perform control instructions (such as trigger) to the vision sensor, using bit information. The
vision sensor is controlled by turning on and off the devices set to the control bit block using the programmable
controller.

Status bit block This block indicates the status of the vision sensor, and can be checked with bit information.

Input word block This block is used to input application data (including parameters for inspection) from the programmable controller,
and uses word information.

Output word block The vision sensor uses this block to output application data (including inspection results) to the programmable
controller. This block uses word information.

String command word block This block is used to set commands (string commands) to control the vision sensor. This block uses word information.

String command result word block This block is used to output the results controlled by the commands. This block uses word information.

The next section shows the data blocks and the timing chart of the SLMP Scanner Connection.
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Data blocks

The following shows the six data blocks defined to control the vision sensor.
Control Bit Blocks

Set Offline Reserved Execute Inspection Buffer Results Trigger Trigger Enable
Command Results Ack Enable
Reserved

Reserved Clear Exposure Clear Error Initiate String Set User Data
Complete Command

Soft Event 7 Soft Event 6 Soft Event 5 Soft Event 4 Soft Event 3 Soft Event 2 Soft Event 1 Soft Event 0

Status Bit Blocks

Online Offline Reason Missed Acq Reserved Trigger Ack Trigger Ready

Error Command Failed | Command Command Results Valid Results Buffer Inspection System Busy
Completed Executing Overrun Completed
Reserved Job Pass Exposure String Command | String Command | Set User Data
Complete Error Ack Ack

Soft Event Ack 7 | Soft Event Ack 6 | Soft Event Ack 5 | Soft Event Ack 4 | Soft Event Ack 3 | Soft Event Ack 2 | Soft Event Ack 1 | Soft Event Ack 0

Input Word Blocks

Command Reserved User Data

Output Word Blocks

Current Job ID Error Code Acquisition ID Inspection ID Inspection Result Code | Inspection Results

String Command Word Blocks

String Command Length String Command

String Command Result Word Blocks

Result Code String Command Result Length String Command Result
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For details of the data block functions to control the vision sensor, refer to In-Sight Explorer's HELP.
Set “SLMP” as a keyword in HELP and refer to the explanation of data blocks.

E%) In-Sight® Explorer Help
e 2 &

Hide Locate Back Forward Print

Conterts | Search

@ Welcome to In-Sight Explorer
@ EasyBuilder
@ Spreadshest
([ Communications Reference
@ Amybus X-gateway
@ DatsChannel Communications
@ EtherMet/IP Communications
@ FTP Commurnications
([ Mitsubishi MELSEC Communication
[2) Communicate with a Mitsubishi
[2] Communicating with a Mitsubist
@ Configuring In-Sight Vision Syst
@ Corfiguring In-Sight Vision Syst
@ SLMP Scanner Factory Interfac
[2) SLMP Scanner Factory Inte

Y S AP
4 I 2

m

[B] SLMP Scanner Factory Intqiil

4

m »

SLMP Scanner Factory Interface - In-Sight 5.x.x Firmware

SLMP Communications

This topic covers the SLMP Scanner communication protocol for In-Sight vision systems running In-
Sight 5.1.0 and later firmware. Refer to Firmware Versions for a complete list of models and supported
firmware versions.

® SLMP Scanner Operations

* SLMP Defined Data Blocks

SLMP Scanner Operations

SLMP Scanner is a command/response-based protocol, which originates from the In-Sight wision
system, and the vision system must send read requests to the Automation Controller at periodic
intervals to determine if there are changes in the control bits. This process is called "polling,” and
defines the polling cycle.

1 2
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Timing chart of the SLMP scanner connection

The following shows a timing chart when [Trigger] of the control bit block is turned on from the programmable controller.

To enable the trigger from the programmable controller, turn on [Trigger Enable] of the control bit block.

When [Trigger] of the control bit block is turned on from the programmable controller while [Trigger Ready] of the status bit
block is on, the status of the vision sensor is output to [Trigger Ack], [Acquiring], [System Busy], and [Inspection Completed]
by the status bit block.

[Inspection Completed] changes (toggles) the status at every completion.

Turn ON/OFF with the

Trigger Enable programmable controller
(Program).

Trigger Turn ON/OFF the vision
sensor automatically.

Trigger Ready

Trigger Ack

Read image <

processing

Processing Processing
System Busy 3 }j \\ i }) \
Inspection (1// /\ l j
Completed

/

When the inspection is completed,
the ON/OFF status is inverted.

* Program example
Program example is shown below.

D1o027 DTo00.0
— | O—
(0 online Metworl:
Trigger
Enable
hAC Doo20 D021 D000
— | { | {1 1 D1000.1
Trigger
(2)Trizger OM  Metwork  Triceer ON  Triseer SE
Execution  Trigeer Acknow lede
Command  Ready ment _
Do Diooz5
— | N 010001
Trizzer
(7 Trigzer Inzpection RST
(Comp leted _
D1o025
f 0]
Trizgzer CM
Ihspection RET Execution
Comp leted Cornrnand
[EMD 1|
(15)
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1.3  Vision Sensor Setting

.ng an IP address to the personal computer
Set the IP address 192.168.3.3 to the personal computer.

-necting of the vision sensor
Start In-Sight Explorer to set the vision sensor.

1. Startthe In-Sight Explorer software.
@ Click [Add].

Lo et

Connected

@ Set the sensor and device to the
network as shown left.

< IP Address: 192.168.3.1

« Subnet Mask: 255.255.255.0

O Click [Apply].

W |VS20M-13F410_... (VS20M-13F410 |00-d0-24-...|192.168.0.1
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3. Connect to the vision sensor.

@ Click [Connect] to connect to the
vision sensor.

8 12206 (ocal Emuaton e
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Creating a new job

1. Createa new job.
As an example, configure the setting of an inspection to see if there is a “CE” mark on the inspection object.

@ Select [New Job).

2a MITSUBISHI

MITSUBISH ELECTRIC CORPORATION wio 14 14rsd
Seo Model LOEC

instruction manual.
108

KCG-RE | -MEK~
TO917A113061

2. Adjust the lens so that the lens captures an inspection target in [Set Up Image], and configure the settings to acquire the
image.

- @ Select [Set Up Image].

ol || @ Select [Live Video] to adjust the
= image. After adjusting the image,

select [Live Camera] again.

© Select “Industrial Ethernet”.

KCC-RE | -MEK-

TO917A113081
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3. Setatool.

KCC-RE | -MEK-
TO917A113081

KCC-RE | -MEK-
TO9 17113061
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@ Select [Locate Part].
@ Select “Pattern”.

@ Set the model. (Select “CE” mark)
@ Click [OK].



Communication setting

1. Configure the communication setting (SLMP scanner).

@ Select [Communication].
@ Select [Add Device].

3 G comecs

) CE€
e\IL/m eTe
MITSUBISH ELECTRIC CORPORATION wADE 18 sarik
See Model LBEC

ruction manual.
1

KCC-RE | -MEK~
TOR17A113061

2. Add the SLMP Scanner to the communication.

@ Configure the device setting as
shown left.

- « Device: PLC/Motion Controller
e — « Manufacturer: Mitsubishi

« Protocol: SLMP Scanner

@ Click [OK].

T

ELECTRIC CORPORATION WD 14 sar&d

tion manual.
1108

KCC-RE | -MEK~
TORI7A113061

A Motion Cortrller

1 THE SLMP SCANNER CONNECTION 1
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3. Setthe SLMP Scanner.

@ Configure the settings as shown

left.

« Controller Type: iQ-R/Q/L Series
(3E Frame)

« IP Address: 192.168.3.2

 Host Port: 12289 (Port No. of the

o= MIT SUBISHI

SVDC 0.04

132417024-A Ethernet parameter set in GX
ug menn G Works3)
MTSUBISH ELECTRIC CORPORATION wiog 18 sarak « Timeout (ms): 1000

« Poll interval (ms): 100

KCG-RE | -MEK~
TORI7A113061

» SLMP response from the programmable controller may be delayed due to on-line operation to the
programmable controller, etc., making connections disconnected in some cases, so ensure a sufficient
margin for the timeout time.

« Shortening the poll interval also shortens the interval to monitor the programmable controller status.

Assigning devices

o O Select [Device Addressing].

@ Set a selected device, offset, and

f I (2] six data blocks as shown left.

Control D - Data Register | 1000 2 Starting PLC address of the vision contral block. For control contents of when the

Status [ - Data Register | 1002 2 Starting PLC address of the vision status block. device is assigned to each data b|OCk,
Input Block MNone : 0 2 Start!ng PLC address of the !.lser da.ta block. refer to = Page 25 Contents in data
Output Block D - Data Register | 1010 | 8 Starting PLC address of the inspection results block.

Command None 0 0 Starting PLC address of the command string. blocks.

Command Result § Nong 0 0 Starting PLC address of the command result data.

1 THE SLMP SCANNER CONNECTION
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ltputting to the programmable controller

1. Setdatatobe output from the vision sensor to the programmable controller.

As an example, set PASS, FAIL, and the number of inspection to the output word block (D1015 to D1017).
@ Click [Add].

1 E\ TN kil Format Output Data

Settings = Device Addressing

EasyView
FTP
SLMP Scanner

Data Type:

Element Size (words):

@ Select “Pattern_1 inspection result
(PASS/FAIL)".

@ Select “Job.Inspection_Count”.

© Click [OK].

Job.External_Reset_Counters
Jab.Fail
Job.Fail_Count

Jablnspection_Completed
m Joblnspection_Count

Job.Pass

Job.Pass_Count

Job.Status

Pattern_1.Fail Integer
Pattern_1.Pass Integer

o ice Addressing | Format Input Data [t
=== CER ooiois [ M

D01015 Pattern_1Pass 16 bit integer 1/0 [160itinteger [ :2121? gégg

D01016 Pattern_LFail 16 bit integer 11 Eeneabe Ry

D01017 JobInspection_Count 161t integer 1o [ 3

| ade. | Mll_.uu [ oo |w esage sz ware(. 3]

@ Device Address: D1015 to D1017
@ Message size (words): 3
© ltems corresponding to the device address can be changed by using the [Up] and [Down]. As an example, sort as above for easy viewing.
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Saving the job

1. Name the created job.

@ Select [Save Job].
@ Click [Save As...].

KCC-RE | -MEK~
TOR17A 113061

@ Set “1TestSLMP” in “File name”.
@ Click [Save].

Ny
llTestSLM P
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1.4  Setting the Programmable Controller

Setting the programmable controller

Start GX Works3 to set the programmable controller.

1. Start GX Works3.

=Fe x @ Start GX Works3 and create a new

'rﬁ MELSOFT GX Works3 X
project.

oUect Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help
(@ EREIE S L ILEE B LG EE R R EEER i
g E0 #RHE TR &2 5B .

Connection Dest...

™= Navigation

r On the newly created screen, configure the settings as shown left.
New =5 @ Series: RCPU
9 —_— 3] Type: R04
Series [-lﬂ RCPU "] @ Program Language: Ladder
—_— e Click [OK].
Type O | i ros v
Mode
Program Language (4] [ﬂ Ladder "]
(5] [ Ok ] [ Cancel ]
@ Click [OK].

MELSOFT GX Works3

—

v Add a module.

wy [Module Name] RO4CPU
[Start [/O No.] 3E00

Module Setting Setting Change

Module Label:Not use| -

[] Do Mot Show this Dialog Again

1 THE SLMP SCANNER CONNECTION 1
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2. Configure the parameter settings.

Navigation

L]

1 Module Configuration

' Program

&, Module Information
f;'l Re

@ Double-click [Module Parameter] in the Navigation window.

RO4CPU Module Parameter

|]nput the Setting tem to Search

|

| Item Setting

[ Own Node Settines

¥E 52

e —1 TP Address

Parameter Setting Method

Basic Settings

- @@ Own Node Settings

External Device Configuration
[-{#g Application Settines

P Address

Parameter Editor

——
OUDRET M3skE

- Default Gateway
—

- Enable/Disable Online Ghanee

- Communication Data Gode

Enable &
Binary

I (SLMP)

WPENINE SN0

6 External Device Confieuration

—_—
External Device Configuration

—— —
L0 MNOT LIPS 0% FFOEFam

<Detailed Sstting> )|

on

and subnet address.

Set the IP address of the own node.
Enzure that the own node and the external device to be communicated with have the same class

If IP address is not set, the module operates with following IP address.
RJFIENZ1 PORT: 192.168.3.40

RJF1EN71 PORTZ: 192.168.4.40

GPU built-=in Ethernet port: 192.168.3.39

Tem Lizt | Find Result

Check

] l Restore the Default Settings l

| »

m

Apply

3. Configure the Open setting.

ﬂ Ethernet Configuration (Built-in Ethernet Port)

4

B

i Ethemet Configuration Edit View Close with Discarding the Settmg[C\ose with Reflecting the Settmg]

Detect Now

Module List X

Model Name

Host Station

SLMP Connection Module | SLMP.

Communication
Method

Fixed Buffer PLC Sensar Device
Protocol | Send/Receive T
Setting 1P Address 0 Port No MAC Address

l TCP l 192.188.3.2 ' 12289 l !

< m

Cornection
Mol

r

Host Station
Connected Coun

SLMP Conn
ection Mod
ule

« m

Ethemet Selection | Find Module | M 4 ¥

NG ES RS

=] o rnet Device (General)

PS Connection Module -
i Actve Connection Module -
%i Unpassive Connaction Module -
__éi Fullpassive Connection Module -
Ethernet Device (COGNEX)
Bl Ethernet Device (Panasonic Industria
Laser Displacement Sensor
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Set [Module Parameter] of RO4CPU as
shown left.

@ IP Address: 192.168.3.2

© Enable/Disable Online Change:
Enable All (SLMP)

Communication Data Code: Binary

O Click [External Device
Configuration).

@ Select “SLMP Connection Module”
from the module list and paste by
drag&adrop.

@ Select “TCP” in “Protocol”.

© Input “12289” to “Port No.”.

O Click [Close with Reflecting the
Setting].



4. End Setting.

RO4CPU Module Parameter

| (i)

|]nput the Setting tem to Search

Baszic Settings

@ Own Node Settings

- g External Device Gonfiguration
{1 Ppplication Settings

Tem Lizt | Find Result

Item Setting

= Own Hode Settings

- Parameter Setting Method

IF Address

- fPAddress

- Subnet Mask

- Default Gateway
Enable/Dizable Online Chanee
- Communication Data Gode
Opening Mathod

1| External Device Gonfiguration

Parameter Editor

192 168, 3. 2

Enable &ll (SLMP}
Binary
Do Mot Cpen by Program

<Detailed Setting>

- External Device Gonfiguration

Set the IP address of the own node. -
Ensure that the own node and the external device to be communicated with have the same class

and subnet address.

If IP address is not set, the module operates with following IP address.

RJFIENZ1 PORT: 192.168.3.40

RJF1EN71 PORTZ: 192.168.4.40

GPU built-=in Ethernet port: 192.168.3.39 8

Gheck ] l Restore the Default Settines l o

@ Click [Apply] and end the settings.

Pointp

The user has to set parameters for communication for the programmable controller, and does not need to

create a program for communication.
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1.5 Execute Programmable Controller and Vision
Sensor

Execute the programmable controller

1. Start the programmable controller.

(8 MELSOFT &x Worksa (Untitied Project) [E S @ Click [Write to PLC].
i project FEdit Find/Replace Convert View Onlne Debug Dia oti(x Tool Window Help
SELED T L LE) O L LB EEE E R CE

B 2R 2 e .

£, Remote

Dg Navigation Connection D

2. Write the parameters.

- @ Select [Parameter + Program].

( Online Data Operation == A
@ Click [Execute].
Display  Setting  Related Functions
o} Y -
= i -
[ Parameter + Program(F) ]I Select Al ] Legend
)
e e AT [ Deseka A | # CPU Built-inMemory B sDMemoryCard () Intelligent Function Maduie
Module Name/Data Name +* <] @  pewi Tite Last Change size (Byte) =
¥
@5 Parameter
& System Parameter CPU Parameter 2017/04/10 10:01:58 | Not Calculated
@3 Module Parameter 2017/04/10 10:01:58 | Not Calculated
B memory Card Parameter 2017/04/10 10:01:58 | Not Calculated 1
{in Remote Password 2017/04/10 10:01:58 | Not Calculated
£ Global Label
8 Global Label Setting 2017/04/10 10:02:13 | Not Calculated
=] Proeram Detail w
A mam 2017/04/10 10:02:15 | Not Calculated
| =@ Device Memory
8 Detall 2017/04/10 10:02:13 |- i
[ Display Memary Capaciy B 9
() | =i

After writing the parameters is completed, reset and run the programmable controller.

Execute the vision sensor

Turn OFF—ON the power supply of the vision sensor and restart it.
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1.6  Checking Operations

Control the vision sensor using the programmable controller and check the operations.

Make the vision sensor online

Make the vision sensor online and start the communication with the programmable controller.

@ Select [Communication].

© Select [Online].

© Check that “Connected.” is
displayed for the SLMP Scanner.

BVDC 0.04A

SERTAL 130802132417024-A

‘®~l|.n'u.w IND. CONT . EQ. c €

MITSUBISH ELECTRIC CORPORATION uAbt 1x iahn
See Mode! LGEC -

instruction manual.
T ey

CEES—— o=
TOR1TAII3Q61

Set the trigger to the vision sensor

Set the trigger to the vision sensor, and acquire inspection results.
Open [Online]=[Monitor]=[Device/Buffer Memory Batch Monitor] in GX Works3 to display devices.

1. Display devices.

@ Input “D1000” in [Device Name]
and monitor the contents of the data
block.

1 [Device/Buffer Memory Ratch Monitor] Monitering

@) Device Name Diooo b [E);a_i.l.e Conditions : A
() Buffer Memary Unit o | HEX) Address | |DEG v Stop Monitaring

Dewice Mame FIE|D C|B|A|8|8|7|6(5|4|/3 (2|1 |0 Currant Walue String ~
L1 000 oigioioi0i0i0i0i0i0i0i0i0i0i0q{0 af.

1 oot 0i0:0:0:i0:i0i0:0:0:i0:0:{0:0:0:{0:0 of.

= N u ) 0:0:0 0:0:0:0:0 n 0:0:0:0:0:0:0 128].

1 003 0i0:0:0:i0D:i0i0:0:0i0:0i0:0:0:{0:0 of.

1 004 oigioioi0i0i0i0i0i0i0i0i0i0i0:i0 af.
01008 0:0:0 0:0:0:0:0:0:0:0:0:0:0:0:0 0].

D1 006 oigioioi0i0i0i0i0i0i0i0i0i0i0:i0 af.

1 007 0i0:0:0:i0D:i0:0:0:0:i0:i0:{0:0:0:{0:0 of.

D1 008 000 0:0:0:0:0:0:0:0:0:0:!0:0:0 ol.

1 003 0i0iDi0i0i0i0:i0i0i0i0i0i0i0i0:i0 of.
oo ERRRRMRCMRING Sl
1o 0:0:0 0:0:0:0:0:0:0:0:0:0:0:0:0 o
Cio12 oigioioi0i0i0i0i0i0i0i0i0i0i0:i0 a
Doz 0i0:0:0:i0D:i0:0:0:0:i0:i0:{0:0:0:{0:0 a
Cio4 oigioioi0i0i0i0i0i0i0i0i0i0i0:i0 a
DiMs 0:0:0 0:0:0:0:0:0:0:0:0:0:0:0:0 ]
Dio& oigioioi0i0i0i0i0i0i0i0i0i0i0:i0 a
Cim7 0i0:0:0:i0D:i0:0:0:0:i0:i0:{0:0:0:{0:0 a
Dig 0:0:0. 0:0:0:0:0:0:0:0:0:0:0:0:0 Q
Ciola 0i0:0:0:i0D:i0:0:0:0:i0:i0:{0:0:0:{0:0 a
L1020 oigioioi0i0i0i0i0i0i0i0i0i0i0:i0 a W
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2. Setthe trigger.

1[Device/Buffer Memory Batch Monitor] Monitoring

(@) Device Name Divog V| LDetaiIed Conditions
(7) Buffer Memory Uit »| (HEX) Address DEC Stop Monitoring
Device Mame F|IE|DICI|B|Al98[7|6(5/4]3]9]1 Current YWalue String A
01 000 000 0i0i0i0:0:0:0 00 0:0:0 < 1 o
1001 0:0:0 0:0:0:0:0:0:0:0:0:0:0:0%0 [
O ooz oipi0iDioiD:i0i0 n oipioiDi0:i0 M 129
1 003 000000000000 0000 0.
O 004 gipi0iDioi0Di0i0i0i0i0i0i0:i0i0:0 Ju;
O 005 0000000000000 i0i0iI0 [
L1 005 0000000 000000000 ol
L1007 0000000000 I0I0I0i0i0I0 [
O o0z gipi0iDioiDi0i0i0i0i0:i0i0:i0i0:i0 Ju;
L1003 00000000000 0i0I0i0i0 [T
oo MMM gll=
ool Qi0i0i0i0i0iDiINIDINIOi0iOi0i0in [
(=) ) ) gipi0iDioiDi0i0i0i0i0:i0i0:i0i0:i0 Ju;
01012 0000 000000000000 [
o014 gipi0iDioiDi0i0i0i0i0:i0i0:i0i0:i0 Ju;
=)l R} 0000000000000 i0i0iI0 [
L1016 000 0;0;0:0:0:0:00 0 0.0:0:0 ol
oy 0000000000 I0I0I0i0i0I0 [
Ciolg gipi0iDioiDi0i0i0i0i0:i0i0:i0i0:i0 Ju;
(S} 000 0;0;0;0:0:0:0:0:0:0:0:0:0 0.
01020 0i0i0i0i0i0i0I0I0DI0I0iI0I0I0I0I0 of. W

Check inspection results

@ To enable the trigger from the
programmable controller, turn “ON” the
“Network Trigger Enable” bit (D1000.0)
of the control bit block.

When the “Network Trigger Enable” bit
(D1000.0) is “OFF”, the vision sensor
does not operate even though the
trigger is ON.

Check inspection results.

1 [Device/Buffer Memory Batch Monitor] Monitoring

(®) Device Name D1000 |

() Buffer Memary Unit | (HEX)

Device Mame

Address

Current Walue

|Detailed Gonditions

DEC

Strineg

Stop Monitoring

~

D 000

ol ol m
o o @
al o -

D 0o

o) o o @

D 002

P
Y

El
3

o~—o| ol &

D 003

D1 004

D 005

D 006

D1 007

D 002

D 003

oo

1011

Diole

olo|lolololole|lolaalalelalan
ololojloojojo oo o oo oo m
ololojloojojo oo o oo oo
olo|lolalolole|lolaoalelalaa
ojlolojloojojo oo o oo oo
olololoojojo oo o oo oloa
ojlololoojojo oo o oo oo e

olololo oo o oo oo
olo|lolal olal ol ol o of g
olololo oo o oo oo
olololo oo o oo oo

olololo oo o oo o

1oz

oo

f@
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@ Turn “ON’ the “Trigger” bit
(D1000.1) of the control bit block.

(a) Inspection Completed: The vision
sensor is triggered and an search
result is output. As the inspection
result, the format output data set with
the SLMP Scanner of In-Sight Explorer
is output.

(b) D1015 = Pattern_1 PASS

(c) D1016 = Pattern_1 FAIL

(d) D1017 = Inspection count

When the inspection is completed, the
“Inspection Completed” bit (D1002.9)
of the status bit block changes
(toggles).

To set the trigger to the vision sensor
again, turn “ON” D1000.1.



1.7 Contents in Data Blocks

Contents in data blocks

Set a start device and the number of devices to each data block with In-Sight Explorer.

The start device types (such as D, M, and X) and the start devices can be changed. The number of devices, excluding the
ones for the control bit block and status bit block, can be changed. The control details set to each data block are fixed in the

system.

The following shows the control details of the six data blocks where devices have been assigned.

Function Start device Number of devices
Control bit block (Control) D1000 2

Status bit block (Status) D1002 2

Input word block (Input block) — —

Output word block (Output block) D1010 8

String command word block (Command)

String command result word block (Command result)

1 THE SLMP SCANNER CONNECTION
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HDevice assignment to be used control bit block

Classification Device Control details (Application) Supplement
Control bit block D1000.0 Network Trigger Enable The trigger is enabled by turning on this “trigger” bit and
is disabled by clearing this bit.
D1000.1 Trigger The following conditions need to be satisfied to enable
the trigger.
« The vision sensor is online when the Network Trigger
Enable bit is on.
« In the setting of In-Sight Explorer, “Industrial Ethernet”
is set for the [Trigger] parameter.
D1000.2 Buffer Result Enable
D1000.3 Inspection Result ON Acknowledgment
D1000.4 Job Load Trigger Store an ID of the job to be loaded to the Job Load ID of
the input word block and turn it on.
D1000.5 Reserved
D1000.6
D1000.7 SetOffline The vision sensor goes offline when this bit is turned on.
D1000.8 Reserved
D1000.9
D1000.A
D1000.B
D1000.C
D1000.D
D1000.E
D1000.F
D1001.0 Set User Data This bit turns off>on when the user data of the input
word block is updated.
D1001.1 Send Native Mode Command
D1001.2 Clear Error The error code of the output word block is cleared when
this bit turns ON.
D1001.3 Clear Image Complete Signal
D1001.4 Reserved
D1001.5
D1001.6
D1001.7
D1001.8 Soft Event 0 Trigger It cannot be used with this model.
D1001.9 Soft Event 1 Trigger It cannot be used with this model.
D1001.A Soft Event 2 Trigger It cannot be used with this model.
D1001.B Soft Event 3 Trigger It cannot be used with this model.
D1001.C Soft Event 4 Trigger It cannot be used with this model.
D1001.D Soft Event 5 Trigger It cannot be used with this model.
D1001.E Soft Event 6 Trigger It cannot be used with this model.
D1001.F Soft Event 7 Trigger It cannot be used with this model.

1 THE SLMP SCANNER CONNECTION
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HDevice assignment to be used status bit block

Classification Device Control Details (Application) Supplement
Status Bit Blocks D1002.0 Network Trigger Ready This bit turns on when the trigger can be input.

D1002.1 Trigger ON Acknowledgment This bit notifies that the trigger ON is acknowledged.
This bit remains ON until the “trigger” bit is cleared.

D1002.2 Reserved

D1002.3 Importing Failed This bit turns on when importing an image failed.
This bit is cleared when importing an image is properly
completed.

D1002.4 Offline Reason 0: Online status

D1002.5 1: Offline operation from the program
2: Offline operation from the discrete signal input

D1002.6 3: Offline operation from the communication

D1002.7 Online This bit turns on when the vision sensor is online.

D1002.8 System Busy This bit turns on during inspection processing.

D1002.9 Inspection Completed This bit changes (toggles) the status when inspection is
completed.

D1002.A Result Buffer Overrun

D1002.B Results Valid

D1002.C Job Loading

D1002.D Job Load Complete

D1002.E Job Load Failed

D1002.F Fault It cannot be used with this model.

D1003.0 Set User Data Trigger Acknowledgment

D1003.1 Send Native Mode Command Trigger Acknowledgment

D1003.2 Native Mode Command Error

D1003.3 Imaging Completed

D1003.4 Job Pass It cannot be used with this model.

D1003.5

D1003.6

D1003.7

D1003.8 Soft Event 0 Trigger Acknowledgment It cannot be used with this model.

D1003.9 Soft Event 1 Trigger Acknowledgment It cannot be used with this model.

D1003.A Soft Event 2 Trigger Acknowledgment It cannot be used with this model.

D1003.B Soft Event 3 Trigger Acknowledgment It cannot be used with this model.

D1003.C Soft Event 4 Trigger Acknowledgment It cannot be used with this model.

D1003.D Soft Event 5 Trigger Acknowledgment It cannot be used with this model.

D1003.E Soft Event 6 Trigger Acknowledgment It cannot be used with this model.

D1003.F Soft Event 7 Trigger Acknowledgment It cannot be used with this model.

HDevice Assignment to be Used Output Word Blocks

Classification Device Control Details (Application) Supplement
Output Word Blocks | D1010 Loaded Job ID
D1011 Error Code
D1012 Image Import ID
D1013 Inspection Result ID
D1014 Image Inspection Result Code
D1015 Inspection Result These devices store the data that has been specified with
to the format output data and is to be output from the vision
D1021 sensor.

In this example these are as shown below.
* D1015: Pattern_1.PASS

« D1016: Pattern_1.FAIL

* D1017: Job Inspection Count

1 THE SLMP SCANNER CONNECTION 2
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2 /0 CONNECTION

2.1 Introduction

This chapter describes the procedures for connecting the Vision Sensor VS20 to a MELSEC programmable controller and

controlling the vision sensor with I/O.

Example of system configuration for connecting the vision
sensor

Personal computer
(GX Works3/In-Sight Explorer)

Ethernet cable USB cable

MELSEC iQ-R Programmable controller

l e
= g £
o lfe}
Switching
hub - L ]
Vision sensor main unit
24V DC power supply
Power supply
Ethernet cable Power and 1/O breakout cable 100 V power supply
(COGNEX product) (COGNEX product)

2 1/0 CONNECTION
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Required modules and devices

EMitsubishi Electric products

°) e)

i
©

4 g i

MELSEC iQ-R Programmable controller
+ CPU module: R0O4CPU

* Input module: RX40C7

» Output module: RY40NT5P

Vision Sensor VS20
* VS20M-13F410

KN
Integrated FA Software

Gx works 3 Version 1

Programing and Maintenance tool

L

COGNEX

In-Sight Explorer for
MELSENSOR Vision

GX Works3 In-Sight Explorer
(Engineering software for programmable controller) (Setup tool for Vision Sensor)
BCOGNEX products
=

Ethernet cable

Power and I/O breakout cable

ECommercial products

Y )

Switching hub Ethernet cable

USB cable

24 V DC power supply

2 1/0 CONNECTION
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Connecting and wiring of the vision sensor

Ethernet cable connection

1. Connect the Ethernet cable’s M12 connector to the vision sensor’s Ethernet connector.

2. Connect the Ethernet cable’s RJ-45 connector to the switching hub or personal computer, as applicable.

2 1/0 CONNECTION 1
2.1 Introduction 3
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Connect the power and I/O breakout cable

Precautions

* When connecting the vision sensor and programmable controller, simultaneously turn on the vision sensor and
programmable controller, or first turn on the programmable controller.
+ Cut unused wires or protect them with insulating materials. Keep all bare wires separated from the 24 V DC wire.

1. Verify that the 24 V DC power supply being used is unplugged and not receiving power.

2. Connect the wires of the power and I/O breakout cable, /0O module and power supply as shown below.

RX40C7 L
RUN

RY40NT5P ==
RUN

01234567
89AB‘CDEF

01234567
89AB|CDEF

1200
05A

|

Trigger (Orange)
General input 0 (Violet)

1 High-speed output 0 (Blue)
—— High-speed output 1 (Grey)
] High-speed output 2 (Yellow) Power and 1/O
[ High-speed output 3 (White/Brown breakout cable
| Input common (White/Violet)

I Output common (Green)
— 24 V DC (Red)
|| GND (Black)

CACNNINNINNCHN.

[EN I 201NN AME S|

(G E CRMEE SMECAE NS

24V DC
power supply

\
@/ M\ M

D

4. Tumnonthe24VDC power supply switch.
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2.2 Vision Sensor Setting

.ng an IP address to the personal computer

Set the IP address 192.168.3.3 to the personal computer.

-necting of the vision sensor

Start In-Sight Explorer to set the vision sensor.

1. Startthe In-Sight Explorer software.

W |VS20M-13F410_... (VS20M-13F410 |00-d0-24-...|192.168.0.1

@ Click [Add].

Lo et

Connected

@ Add the sensor and device to the
network as shown left.

« IP Address: 192.168.3.1

« Subnet Mask: 255.255.255.0

O Click [Apply].

2 |/O CONNECTION
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3. Connect to the vision sensor.

@ Click [Connect] to connect to the
vision sensor.

B

Application Steps.

8 12206 (ocal Emuaton e

2 1/0 CONNECTION
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Creating a new job

1. Createa new job.

As an example, configure the setting of an inspection to see if there is a “CE” mark on the inspection object.
@ Select [New Job].

2 MITSUBISHI

MOD

2 5VOC 0.04A
SERIAL 130802132417024-A

:@u% IND. GONT . EQ. c €

MITSUBISH ELECTRIC CORPORATION A0k i iarin
See Mode! LGEC

instruction manual.

1108

KCC-RE 1 -MEK~
TO91TA113661

B enwosos
B MEwo<2 e multor)
B V2O T30 ssbie

2. Adjust the lens so that the lens captures an inspection target in [Set Up Image], and configure the settings to acquire the
image.

@ Select [Set Up Image].

@ Select [Live Video] to adjust the

image. After adjusting the image,

select [Live Video] again.

2= MITSUBISHI
- © Set the type of trigger to “Camera”.

uoD
VOC 0.04A

5
SEATAL 130802132417024-A

5 80M1 IND.CONT.EQ. c €
el ZL)vs LT

MITSUBISH ELECTRIC CORPORATION uA0E 18 1174t
See Model LBEC

instruction manual.

1108

KCC-RE | -MEK~
TO91TA113G61
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3. Setatool.

@ Select [Locate Part].
@ Select [Pattern].

S MITSUBISHI

oo BVDC 0.04A
SERIAL_130802132417024-A

) B0M1 IND.CONT.EQ.
c{SL) vs usT

MITSUBISH ELECTRIC CORPORATION uA0E 14 44r4d
See Model| LBEC

instruction manual.

1108

KCC-RE 1 -MEK~
TD91TA113061

@ Set the model. (Select “CE” mark)
@ Click [OK].

SERIAL_130802132417024-A

™) B0M1 IND.CONT.EQ.
c{SL) s a0

See Model LBEC
instruction manual.
1108

KCC-RE 1 -MEK~
TOO1TA113661

@ Input an arbitrary name in the tool
name. (In this guide it will remain the
default “Pattern_1".)

SE §VDC 0.0
SEAIAL 1308021324 17024-A

MITSUBISH ELECTRIC CORPORATION WA0E 18 /ari
See Model LGEC

instruction manual.

1108

KCC-RE 1 -MEK~
TO917A113061
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Inputting from the programmable controller

Set the input data from the programmable controller.

O Select [Inputs].
@ Set the Direct 0 signal type to
“Online/Offline”.

S MITSUBISHI

—_BVOC 0.04A
SERIAL_130802132417024-A

:@n% IND . CONT -€Q. c E

MITSUBISH ELECTRIC CORPORATION WA0E 18 Jarik
See Model LGEC
instruction manual.
1108
KCC-RE 1 -MEK~
TORITAIISOE

Outputting to the programmable controller

1. Setthe data to be output to the programmable controller.

@ Select [Outputs].

@ Check [De-Energize While Offline].
— @ Configure the settings for Direct 0
- s = to 2 as shown left.

prT— SaMTSUBISH
GioDFL L BEC O Click [Details] of Direct 3.

e 6VOC 0.04A
SERIAL 130802132417024-A

Do CE

MTSUBISH ELECTRIC CORPORATION ADE 1% 144
See Mode! LBEC

instruction manual.

1108

KCC-RE | -MEK~
DO 1TA113081

w0 [mowo )
o]
rsowrz ] [ounsromne

frsours [

@ Set the ON time of the signal to turn ON when processing is completed.
* Range: 1-1000 ms
@ Click [OK].
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Saving the job

Name the created job and save it.

testlO,job|

Jobiflestjor) =l cancel |

2 1/0 CONNECTION

2.2 Vision Sensor Setting

2= MITSUBISHI

—§VDC 0.04A
SERTAL 1308021324 17024-A

80M1 IND.CONT.EQ. €
us LISTED

MTSUBISH ELECTRIC CORPORATION WADE 18 Jiri
See Model LGEC

instruction manual.

1108

KCC-RE 1 -MEK~
TORITATI3081

@ Set any file name.

@ Click [Save].

O Select [Save Job].

@ Check [Start the Sensor in Online
Mode].

© Click [Save As].



2.3

Setting the Programmable Controller

Setting the programmable controller

Start GX Works3 to set the programmable controller.

1. Start GX Works3.

uEc IR 6EIS B D25 B .

RCLEWEESN) = Connection Dest...

(58 MELSOFT GX Worksa = x| O Start GX Works3 and create a new
OrKS. =
roject.
oUect Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help pro)
(@ EREIE S L ILEE B LG EE R R EEER t[im

( New ﬂ

Series 9 il RCPU -

Type Ql[h RO4 v]l

Mode

Program Language

[ﬁ Ladder v]

o [ Ok ] Cancel

MELSOFT GX Works3

—

v Add a module.

g 1 [Module Mame] RO4CPU
[Start I/O No.] 3E00

Setting Change

Module Label:Not use| -

Module Setting

[~| Do Mot Show this Dialog Again

On the newly created screen, configure the settings as shown left.
© Series: RCPU

© Type: R04

O Click [OK].

@ Click [OK].

2 1/0 CONNECTION
2.3 Setting the Programmable Controller 39



2. Configure the parameter settings.

@ Double-click “System Parameter” in the Navigation window.
Mavigation =

£l Module Configuration

H = Program
£ 3/FUN

m (5 Label

- - -
B i Device

&, Module Information
#:, Remote Password

P Navigatio

3. Set /0 module.

. B @ Select [I/O Assignment Setting].
Sl 1557 = @ Set “RX40C7” for slot 0 and

“RY40NT5P” for slot 1.

© Click [OK].

/D Assignment | Multiple GPU Setting | Inter-module Synchranization Setting |
Setting Item List Setting Item

Ghange GPU Order Up
Down Base
Mode: Automatic

Slot | Maodule Mame | Module Status Setting Faints Start X |
[ Base

‘ | m Fead Mounting l l D\splag\ﬁethng

Status

3

SETLNE a1 Foints wocupied by Emp GPU

- ey
D)
- Ax-0)
- 3-3)
et
- 5i#-5)
- fil#-5)
70-7)
- Bl-g) 4

3E00
16 Paints noon
16 Paints L]

Explanation

Set the module name.

Module configuration diagram is not shawn if a module name other than host GPU iz set although
the baze model name has not been set in 'Base/Power/Extenzion Gable Setting'

Unable to change this setting when using inter-madule synchronization function to fix the T/0
Azzignment Setting

4 il 3

Trem List ‘F\nd Resultl l Check l l Restare the Default Settines l

(3]

Syztem Parameter Diversion [

Ok ] I Gancel
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Creating program

As applicable, create a program using the following I/O signals.

Signal Signal Name Contents Remarks

X0 Pattern_1 PASS It turns on when the captured image matches the model | When the vision sensor is not in the
(feature) set in Pattern_1. online status, this signal turns off.
ON: Pattern match
OFF: Pattern mismatch or capture not implemented

X1 Pattern_1 FAIL It turns on when the captured image differs from the When the vision sensor is not in the
model (feature) set in Pattern_1. online status, this signal turns off.
ON: Pattern mismatch
OFF: Pattern match or capture not implemented

X2 Online It turns on when the vision sensor is online. —
ON: Online
OFF: Offline, or discrete online

X3 Job completion It turns ON for the set time when image capture For the setting of ON time, refer to
processing is completed. =5~ Page 37 Outputting to the

programmable controller.

Y10 Trigger When the trigger setting of the vision sensor is set to It becomes enabled only when the
[Camera], image capture is executed with OFF—ON. vision sensor is online.
To execute again, please set it to ON—OFF once, then
OFF—ON.

Y12 Online request Turn on when making the vision sensor online in discrete | If the vision sensor is in the offline
online status. status, it will not go online even if it is
Turn off when making the vision sensor the discrete turned on.
online status.

The timing chart is shown below.

Online request
(Y12)

Trigger
(Y10)

P

Online status
(X2)
Import/inspection

processing of
the vision sensor image

Job end
(X3)

Pattern_1 PASS
(X0)

Pattern_1 FAIL
(X1)

Misrﬁ—atch

(1) Turn on the set time.

2.3 Setting the Programmable Controller

Turn ON/OFF with the
programmable controller
(Program).

Turn ON/OFF the vision
sensor automatically.

2 1/C CONNECTION
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* Program example

Program example is shown below.

(0

i@

(7

i@

{11)

14)

] V12
— | O—
2 W2 3 Y10
— | | | -t -t [LSEL..  vio
0 M0
— | O—
1 W11
I
3
— RET V10
RST M
[END

The CPU devices used in the program example are as follows. For the 1/O signals, refer to the previous page.

Signal Signal Name Contents Remarks
MO Online command During the on status, Y12 turns on, becoming the online | —
status.
M1 Trigger directive At OFF—ON, Y10 is turned ON, and image capture is —
executed.
M10 Pattern_1 PASS It turns on when the captured image matches the model | It becomes the same status as X0.
(feature) set in Pattern_1.
ON: Pattern match
OFF: Pattern mismatch, or capture not implemented
M11 Pattern_1 FAIL It turns on when the captured image differs from the It becomes the same status as X1.
model (feature) set in Pattern_1.
ON: Pattern match
OFF: Pattern mismatch, or capture not implemented

2 1/0 CONNECTION
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2.4 Execute Programmable Controller and Vision
Sensor

Execute the programmable controller

1. Start the programmable controller.

(8 MELSOFT &x Worksa (Untitied Project) [E S @ Click [Write to PLC].
i project FEdit Find/Replace Convert View Onlne Debug Dia oti(x Tool Window Help
SELEIR T L LE) O L LB EEE E R Jim

B 2R 2 e .

£, Remote

Dg Navigation Connection D

2. Write the parameters.

- @ Select [Parameter + Program].

Online Data Operation =/ — A
@ Click [Execute].
Display  Setting  Related Functions
l Parameter + Program(F) ‘ Select Al Legend
Open/Cose AKT) | | Deselec Al | # CPU Built-inMemory B sDMemoryCard () Intelligent Function Maduie
Module Name/Data Name +* <] @  pewi Tite Last Change size (Byte) =
= 4 Untitled Project O
@5 Parameter
& System Parameter CPU Parameter 2017/04/10 10:01:58 | Not Calculated
33 Module Parameter 2017/04/10 10:01:58 | Mot Calculated
B memory Card Parameter 2017/04/10 10:01:58 | Not Calculated 1
{in Remote Password 2017/04/10 10:01:58 | Not Calculated
£ Global Label
8 Global Label Setting 2017/04/10 10:02:13 | Not Calculated
=] Proeram Detail w
A mam 2017/04/10 10:02:15 | Not Calculated
@ Device Memory
& man Detai 2017/04/10 10:02:13 |- il
[ Display Memary Capaciy B o
) g

After writing the parameters is completed, reset and run the programmable controller.

Execute the vision sensor

Turn OFF—ON the power supply of the vision sensor and restart it.
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2.5 Checking Operations

Control the vision sensor using the programmable controller and check the operations.

Make the vision sensor online

Turn on the programmable controller online command (M0) and shift the vision sensor from the discrete online status to the
online status.

Set the trigger to the vision sensor

Turn on the trigger command (M1) of the programmable controller and trigger it to the vision sensor.

Check inspection results

Pattern_1 PASS (M10) turns on if the inspection subject matches the model set in Pattern_1, and Pattern_1 FAIL (M11) turns
on if the inspection subject does not match.
Open [Online]=[Monitor]=[Device/Buffer Memory Batch Monitor] in GX Works3 to display devices.

@ Input “M0” in [Device Name].

1 [Device/Buffer Memon: Ratch Monitor] Monitoring e Check M10 and M11

(®) Device Mame [|MU v |] Detailed Gonditions (%)

() Butfer Memory Unit (HEX) Address DEC Stop Monitoring
Drevice Mame als|r][6[5[a][2[2 0] ~
MO 000 0i0:0:0:0 OJ
(G} Dnoonootloiﬂ
W20 00000 00 0y
W30 Dooo00 000070
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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, OCRMax, PatMax RedLine,
ProofRead, SmartSync, ProfilePlus, SmartDisplay, SmartSystem, SMD4, VisiFlex, Xpand
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