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1. Connecting over EtherNet/IP

This document has been created on the assumption that it will be used
to check connections with the basic configuration.

Until a connection is successfully established, configure the settings
according to this document. Thereafter, change the settings as necessary.

This chapter explains how to establish a connection between the CV-X400 and
the PLC over EtherNet/IP.

1.1 Connecting Devices
1.1.1 Wiring

Use one of the following methods to connect the devices. Use a CAT5e or higher Ethernet cable.

Connecting in a 1 to 1 Configuration

CV-X400 PLC
Ethernet

crossover cable

Connecting through a Hub

To give priority to the checking of the EtherNet/IP connection, disconnect all devices other than
the CV-X400 and the PLC from the hub before establishing the connection.

To connect other devices, first configure the settings as described in this document, successfully
establish the connection, set the IP address to an appropriate value, and then connect the other
devices.

CV-X400 Hub PLC
Ethernet cable Ethernet cable
)XEthernet cable
Other
devices
Disconnect all devices other than the CV-X400

—| and the PLC. If you have to connect other devices,
exercise caution to prevent the duplication of
IP addresses.
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1.1.2 Configuring CV-X400 Settings

Configure the CV-X400 to enable a connection over Ethernet/IP.

(1)At the top of the setup mode screen, click "Global," point to "Communications & I/0," and
then click "Network."

1 Seld00 Newl0D Swve || Ean ¥| Giopa ¥ [ Prop Time .| '—-l—m-| - e
- ] l ) 1]
K] Communications & 1/0 I Netwerk —

Camara Comman " P

E Eyatom
Add Tools Startup Mode Setting
Set Account
Peattion Adj.
Bl

7 = jr Language

-

RS- 232G

CA Series Touch Panel b

Date & Time

Aeboot Ethorhet/IP

Bystem Information PROFINET

VisionDatabase

SNTP

To adjust the shutter speed
= Press the "Set Camera” button.

To inspect the object
3 == Pross the “Add Tools® bultoen,

(2)Set the IP address of the CV-X400. (In the initial values, this is set as 192.168.0.10.)

HNetwork Sattings

Netwark Settings
Eoftings used whon varlous datn are inputiod and ouputied through the controlior's
Ethernst port can be chang.

IF the wrong seiting & made, not only this unlt but othoer devices on the network may not

function properly. For details of the sefting value, consult the system or network

[J Aute- sequire 1P Acdress (BOOTP}

IP Address Betting '

Dataut Gsteway (000 ]. (000 ].(o0u . (o0e ]

Mon- Procedural (Command/Result Output)
e -mgg:ﬁ IP Address [ 192 |.[ 168 ].[ 000 ].[ 010 ]
et Trigger- m{-:.:‘hm Mode

Porl (PC Frogram) 10 08504

MAC Address

You have to configure the settings to ensure that the IP address is not
the same as that of any other device on the network.
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(3)At the top of the setup mode screen, click "Global," point to "Communications & I/0," and then
click "EtherNet/IP."

1 Set000 Newl00

Gional w| Preg. Time ms | 'T'_m
Comenunications & 1/0 k|| metwark n:un

Camars Comman Bl Extarnm Termina

System b| mszec
Startup Mode Setting A Borles Touch Panel b

St Aszaunt

Date & Time

Language

Rabset

System Information

To adjust the shutter
== Pross the “Set Camera®

T —>: EtherNet/IP

~+ Pross the “Add Took® bumon,

(4)Select the "Enable EtherNet/IP" check box.

EtherNet/IP

EtherNet/IP Settings

EtherNet/IP is an industrial protocol for communicating with a programmable logic controller (PLC) viagdh
Enable EtherMNet/IP

Through EtherNet/IP, data input and output between the controller and thl |PLG, as well as command i

from the PLC to the controller are possible.

I [£)Enable EtherNet/IP

Data Settings.
Data Size Byte

[Jconnect to Allen- Bradley SLC5/05
Data Gonfigurations Set

Decimal Point (@) Fixed- point
© Floating- point

Other Settings
[JEnable Handshake

Create EDS File
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(5)Check that SD2 has been inserted into the CV-X400, and then click "Create EDS File" to
output the EDS file to SD2.

EtherNet/IP

EtherNet/IP Settings

EtherNet/IP Is an Industrial protocol for communicating with a programmable logic controller (PLC) via the
Ethernet Interface
Through EtherNet/IP, data Input and output between the controller and the PLC, as well as command Issuance

from the PLC to the controller are possible.

[“)Enable EtherNet/IP
Data Settings

Data Size 0496 | Byte

[Cconnect to Allen- Bradley SLC5/05

bata Configurations

Decimal Point (@) Fixed- point
@ Postna-paint | Create EDS File I

[JEnable Handshake

Other Settings

Create EDS File
Cyclic Communication Status: Not Connected

(6)Click "OK" to display a confirmation dialog box for restarting the CV-X400. Click "Save and
Reboot Now" to restart the CV-X400.

i The EtherMet/IP settings have been changed.
H Reboot is required for the changes to take effect.
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1.1.3 Configuring the PLC

In order to connect using EtherNet/IP, configure the PLC using Studio 5000.

(1)Launch the Studio 5000 and select "Create"> "New Project".

Rockwell Software’

Studio 5000

Existing Project
From Import Sample Project

E From Sample Project
Recent Projects

(2)Select the PLC controller model, enter the desired project name in "Name",
and then select "Next".

& New Project ? *
Praject Types Search X
;5 Logix 4 Compactlogis™ 5370 Controller -
v 1769-L16ER-BB1B Compactlogix™ 5370 Controller
’3 WView

1769-L18ER-BB1B Compactlogix™ 5370 Controller

1769-L18ERM-BE1B Compactlogix™ 5370 Controller
1769-L19ER-BB1B Compactlogix™ 5370 Controller
1769-L24ER-QB1E Compactlogix™ 5370 Controller
1769-L24ER-QBFC1B Compactlogix™ 5370 Controller
1769-L27ERM-QBFC1B  Compactlogix™ 5370 Controller

1769-L30ER Compactlogix™ 5370 Controller

1769-L30ERM Compactlogix™ 5370 Controller

1769-L30ER-NSE Compactlogix™ 5370 Controller v
MNarme: sample

Back Next Finish I
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(3)Select "Tools">"EDS Hardware Installation Tool".

@ Logix Designer - sample [1769-L16ER-BB 1B 29,11] — O >
File Edit Wiew Search Logic Communications @ Tools Window Help
BEE & 4 =@ oo [ | Opton. e vE
Offline . FrRuN Security B ’ = @
o Falies )| [0 ok &) Documentation Languages...
E:Fﬁér“wm import 3 Eas 8
Exgoil ' v A Alarms £ Bit A Timer/C

- g | & EDSHardware Installation Tool I

Controller Organizer

Motion 3

oller sample

Controller Tags

Centroller Fault Handler Plug-In Manager...
Power-Up Handler

-5 Tasks

-8 Main'Task Bf ControlfLASH
-8 MainProgram
{71 Unscheduled

{25 Motion Groups

"7 Ungrouped Axes

dd-On Instructions

5] Data Types

L Strings

L Add-On-Defined

abeq yeig

Custom Tools...

(=8

(=8

L Module-Defined v

TE= Controller Organizer My, Logical Organizer

(4)Select "Register an EDS file(s).", and then select "Next".

Rockwell Automation's EDS Wizard *

Options
What task do you want to complete?

& Register an EDS file(s).
This option will add a device(s) to our database.

" Unregister a device.
ﬁ This cpticn will remove a device that has been registered by an EDS file from our
database.

" Create an EDS file.
This cption creates a new EDS file that allows our software to recognize your device.

=g  Upload EDS file(s) fram the device.
EE Thiz option uploads and registers the EDE filefs) stored in the device,

< Back I MNext > I Cancel
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(5)Select "Browse..." and select the EDS file saved in Step (5) of
"1.1.2 Configuring the CV-X400".
(The EDS file is saved inside the folder "cv-x¥EDS" in the SD2 of the CV-X controller.)

Roclwell Automation's EDS Wizard X

Registration
Electronic Data Sheet file(s) will be added to your system for use in Rockwell Autemation applications.

{* Register a single file

" Register a directory of EDS files [T Look in subfalders

Named:

Ex¥cv-x¥EDS¥Keyence_5005_0101.eds Browse... I

@ ™ If there is an icon file (.ico) with the same name as the file(s) you are registering then
this image will be associated with the device.

To perform an installation test on the file(s), click Next

< Back I Next > I Cancel |

(6)Select "Next" in the screen above and in the remaining screens as well. In the end,
the completion screen is displayed as shown below. Select "Finish".

Rockwell Automation's EDS Wizard »

You have successfully completed the EDS Wizard,
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(7)Right-click "Ethernet" under "Controller Organizer"> "1/O Configuration" and select

"New Module...".
@ Logix Designer - sample [1769-L16ER-BB1B 29.11] - O X
File Edit View Search Logic Communications Teols Window Help
EEH S BB o o Jasm B VE QA
Offline ﬂ, [~ RURM FPath: I<noneb vllﬁ
Mo Forces b [T Ok n|
" [T Energy Storage
Mo Bdits 2| Fio L = I S O A (I (B2 b

< > avorites n a rms Imer;
Fi it Add-0 Safety Alal Bit Timer/C

abeq uelg

E@ /0 Configuration

[ S D it by

2 Paste Ctrl+V
Properties Alt+Enter
Print 3

= Controller Organizer Ty, Logical Organizer

Create a module

(8)If you enter "CV-X" in the text box, "CV-X400 Series" will be displayed based on the
EDS file that was loaded.
Wwith "CV-X400 Series" in a selected state, select "Create".

Select Module Type

Cataloe  Module Dizcovery  Favorites

| | Glear Filters Show Filters ¥

Ciztalaa Rlomber Moo crird o e A "zt

Kevence Corpar..

1 of 445 Module Types Found Add to Favorites

[ Close on Create |Greate | | Cloze | | Help |
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(9)Enter the desired name in "Name" and enter the IP address that was set for the CV-X400
in Step (2) of "1.1.2 Configuring CV-X400 Settings" in "IP Address".
Then, select "Change ...".

B MNew Module *

Geners®  Connection Module Info  Internet Protocol  Port Configuration

Type: Cw=x400 Series CW=d400 Saries

“Wendor: K.eyence Corporation

Farent: Local

I Mame: o I | Ethernet Address
De scription: () Private Metwarke 1321631, =
@IF’Mdress: 192 . 168 . 0 . 10

Module Definition () Host Mame:
Revizion: 1001

Electronic Keving:  Compatible hModule

Connections: Cllass]

Status: Cresting Cancel Help

(10) Change "Size" to "DINT" and select "OK".

1" Module Definition* *
Fee vigion: 1 e =
Electronic Keyine: Compatible Module B
Connections:
Mame Size !
Input: 124 DT
Clas=1 a
Output: | 124

Cancel Help
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(11) Select the "Connection" tab and check the parameters such as the "Requested Packet

Interval (RPI)".

Change the parameters if necessary and select "OK".
(The RPI verified here will be the cyclic communication interval for the EtherNet/IP
communication between the CV-X controller and the PLC.)

B MNew Module x
Generg|: Connection®  ligdule Info*  Internet Protocol®  Fort Confisuration®
R Requested Paca_l:ast) Interual (RP1) Cong:;tion I T
Etherhat/IF
Clazs 100 +f10-499933 Unicast | Cryclic:
[ Inhibit Module
[“]Major Fault On Contreller If Connection Fails While in Run Mode
Module Fault
Statuz Creating Cancel Help
(12) Select "Communications"> "Download" to transfer the data to the PLC.
(With regard to the settings for communication between the PC and the PLC,
please refer to the instruction manual of the PLC.)
ﬁ Logix Designer - sample [1769-L16ER-BE 1B 29.11]* - [Medule Properties: Local (XG-X2000 Series 1.0.. — O X
B’ File Edit View Search Logic Communications Tools Window Help -8 %
BEHE & oSBT V&g B VE
Select Recent Path... §
Offline . = rRuM - | ==
Mo Forces b, [T oK Go Online 1
" [T Enerey Storaee =
Mo Bdits 2| o Unload... : 3
Download

t] Controller Organizer

[:I Controller sample

w
i
=
=1
azl
@

=}
]

£ Motion Groups
23 Add-On Instructions
[T Data Types

T, Logical Model
=13 /O Configuration
-8 Pointl0
E|-,5'E,5 Ethernet

(1 1769-L16ER-BE 1B sample

Program Mode
Run Mode

Test Mode
Lock Controller

Clear Faults

Go To Faults

orites £ Add-On A Safety 4 Alarms A Bit A Timer/C

~

I Connection  Module Info  Internet Protocol  Port Gonfigu

HE=X2000 Series KGE-X2000 Series

or: K.eyence Corporation
t Local

posx|
iption:

tdodule Definition

Revision: 100

‘o ]l XG-X2000 Series XGX

Electronic Keying:

Cionne ctions:

fE= Controller Organizer §, Logical Organizer

Compatible bodule

Class1
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1.2 Checking the Connection

1.2.1 Using the EtherNet/IP Memory Monitor to Check
the Connection
Use the EtherNet/IP memory monitor of the CV-X400 to check whether it is connected to the PLC.

(1)Click the "Utility" button at the top of the setup mode screen.

s, ([ —

£ Error Lin Swcute_ outpo | wuny | | A

—s 1]

Utility
T100  Patter
o P
Counts
Judged Label Measured Lower Upper
Pos. X
Pos. Y
Angle
Malch %
[IE | W Reglster Image
H n n R
(2)Click "EtherNet/IP" to open the EtherNet/IP memory monitor.
N Select Utilit
Wk .
t:) Lists the various Ulmly functions which this unit
Tool Adjustment Auto- Teach Inspection Camera Installation [l
1 Clicking each icon activates the selected utility
function.
| | | In addition, clicking the title of each icon
m .-@' displays the outline of the selested utility
=) function on the guide.
Statistics Batch Test Eime Judgment
Condition
il ° i Bhac e e
.<:- <= <= <=
= = = =
1/0 Monitor RS-232C Monitor  Ethernet Moniter EtherNet/IP
Memory Monitor
= —
= =
Archived Image
Scaling Operation Screens o Image Strip Settings.
s o /0 = vl
5 6a/6h i.ﬁ
Remove
Security Settings Change Account Manage Files it
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(3)If the "Cyclic Communication Status" is "Connected," the connection is complete.

EtherNet/IP Memory Monitor

EtherNet/IP Memory Monitor

EtherNet/IP Memory Monitor is a function to confirm data values assigned to EtherMet/IP cyclic communication.

Data transmitted between the controller and a PLC can be monitored through this function, therefore, it is useful for

confirming a sure connection between the controller and the PLC.

In addition, the controller can sent any value to the PLC by using the provided "Manual Output® function.

Recelve- Data(496Byte)

Send- Data(496Byte)

Bit Allocation Area

Byte Allocation Area

12 Byte(Address 0000 - 0011)
484 Byte(Address 0012 - 0485)

View List
Bit Allocation Area 12 Byte(Address 0000 - 0011}
Byte Allocation Area 484 Byte(Address 0012 - 0495)
Command Response Output Area 24 Byte(Address 0024 - 0047)

Result Output Area 448 Byte(Address 0048 - 0495)

View List |

Communication: Enabled

Gyclic Gommunication Status: Gennecied |

(4)If the "Cyclic Communication Status" is "Not Connected," the connection failed.
Check the details in "1.1 Connecting Devices" again.
When checking these details, use the exact values from the setting examples in this document
for items such as the device's connection configuration and IP address.

EtherNet/IP Memory Monitor

EtherNet/IP Memory Monitor

EtherNet/IP Memory Monitor is a function to confirm data values assigned to EtherNet/IP eyelic communication.

Data transmitted between the controller and a PLC can be monitored through this function, therefore, it is useful for

confirming a sure connection between the controller and the PLC.

In addition, the controller can sent any value to the PLC by using the provided "Manual Output® function.

Receive- Data(496Byte)

Send- Data(496Byte)

Bit Allocation Area

2 Byte(Address 0000 - 0011)

Byte Allocation Area 484 Byte(Address 0012 - 04085)
View List
Bit Allocation Area 12 Byte(Address 0000 - 0011)
Byte Allocation Area 484 Byte(Address 0012 - 0485)
Command Response Output Area 24 Byte(Address 0024 - 0047)

Result Cutput Area 448 Byte(Address 0048 - 0495)

View List |

Communication: Enabled

Cyclic Communication Status: Not Connected m

KEYENCE Corporation, Vision System Division
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2. Controlling the Image Capture Timing

This chapter explains how to output data such as inspection results and measured values from
the CV-X400 to the PLC over EtherNet/IP. Before configuring the settings shown below, connect
the CV-X400 to a PLC according to the procedure in "1. Connecting over EtherNet/IP."

Also, if operations are performed at high speed and images must be captured in real time (that is,
a very short time between the application of the trigger and the capturing of the image is required),
use I/0 (the terminal block), not EtherNet/IP, to apply the triggers

2.1 Checking the Timing Diagram

Check the timing diagram when you are controlling the image capture timing with EtherNet/IP.
2.1.1 Checking the Address Assignments

When controlling the image capture timing, use the data of the bit area shown below.

When seen from the CV-X400, this data is assigned to the CV-X400 addresses shown below.
When seen from the PLC, this data is assigned to the PLC tags shown below.

The PLC tag assignments shown below are an example in which "Name" is set to "CvX"
in step (8) under "1.1.3 Configuring PLC Settings."

For the ON/OFF timing of each piece of bit data, see "2.1.2 Checking the Timing Diagram.
To check the current value in each address, see the procedure in "3.2.1 Checking
the Output Data."

Bit Area Data Assignments

Bit data type CV-X400 address (decimal) PLC tag (decimal)
TRG1 Receive-data: Bit Allocation Area: Address 0001: Bit O CVX:0.Data[0].8
TRG2 Receive-data: Bit Allocation Area: Address 0001: Bit 1 CVX:0.Data[0].9
TRG3 Receive-data: Bit Allocation Area: Address 0001: Bit 2 CVX:0.Data[0].10
TRG4 Receive-data: Bit Allocation Area: Address 0001: Bit 3 CVX:0.Data[0].11
ACK1 Send-data: Bit Allocation Area: Address 0002: Bit O CvX:I1.Data[0].16
ACK2 Send-data: Bit Allocation Area: Address 0002: Bit 1 CVX:1.Data[0].17
ACK3 Send-data: Bit Allocation Area: Address 0002: Bit 2 CvX:I1.Data[0].18
ACK4 Send-data: Bit Allocation Area: Address 0002: Bit 3 CvX:I1.Data[0].19
READY1 Send-data: Bit Allocation Area: Address 0001: Bit O CVX:1.Data[0].8
READY?2 Send-data: Bit Allocation Area: Address 0001: Bit 1 CvVX:I.Data[0].9
READY3 Send-data: Bit Allocation Area: Address 0001: Bit 2 CvX:I1.Data[0].10
READY4 Send-data: Bit Allocation Area: Address 0001: Bit 3 CVX:I1.Data[0].11

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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2.1.2 Checking the Timing Diagram

The timing diagram when you are controlling the image capture timing with EtherNet/IP (when you
are applying triggers) is shown below.

Use data combinations that correspond to the triggers you want to use for READY[n], TRG[n],

and ACK[n].

(For example, if you are using trigger 1, use READY1, TRG1, and ACK1.)

For the assignments of the addresses of the data, see "2.1.1 Checking the Address
Assignments."

READY[n] ) @3
TRG[N] 1 4)
ACK[N] 2 (5

(1) After checking that READY[n] is ON and ACK[n] is OFF, the PLC turns TRG[n] ON.
(2) After receiving the trigger input, the controller starts capturing the image and turns READY[n] OFF
and ACK[n] ON.
(3) When the image capture is finished and the controller is able to start the next image capture,
the controller turns READY[n] ON.
(4) After checking that ACK[n] is ON (the controller has read that TRG[n] is ON), the PLC turns TRG[n] OFF.
(5) Linked with (4), the controller turns ACK[n] OFF.

To make the PLC check that the controller has received the applied trigger,
check that ACK[n] is ON, not that READY[n] is OFF.

(If you attempt to check this with READY[n] being OFF, it may not be
possible to detect READY[n] being OFF from the PLC side if the time that
READY[n] is OFF is shorter than the EtherNet/IP communication cycle.)

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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3. Outputting Measured Values and Judgment Values

This chapter explains how to output data such as inspection results and measured values from
the CV-X400 to the PLC over EtherNet/IP.

Before configuring the settings shown below, connect the CV-X400 to a PLC according to

the procedure in "1. Connecting over EtherNet/IP."

3.1 Configuring Output Data Settings
3.1.1 Configuring CV-X400 Settings

As an example, this section explains how to configure the settings in order to output the types of
data shown below.

EtherNet/IP does not support the outputting of images or setup data.

Bit allocation area Byte allocation area
(You can output the OK/NG (You can output the measured values/
judgment value.) judgment values/system variables.)

T100: Misalignment correction with lightness/

Total judgment darkness pattern (X position)

T101: Area tool judgment T100: Misalignment correction with lightness/
darkness pattern (XY position)
T101: Area

T102: OCR (recognized character string)
Measurement count
Measurement time

Setting the Bit Allocation Area
(1)Click the "Output" button at the top of the setup mode screen.

mn‘n Nowbod —"“‘,',:; " ) |z

Execute | Guiput Uity
9!1 _ \ ! ! !
Gl T M.Iﬂ TDOII

Fattarn Search Arwa

[ pesition MIF‘

T100  Pattern Search

B 1 Pattern Search
AC i

uuuuu

B W Hegieter Imags

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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(2)Click "EtherNet/IP," click the "Bit Allocation Area" tab, and then select the "Item to Output"

at the address where you want to output data.
(Here, we have selected bit 0 of address 004.)

Output Settings

EtherNet/IP Output Settings

Specifies the items to output when outputting results via the EtherNet/IP eommunication of this controller.

- Bit Allocation Area: Outputs judged values.

- Byte Allocation Area: Outputs measured values, judged values and variables. Click [Select Data] to specify output data.

Judgment Settings

Output Timing

OR Terminal J Bit Allocation Area [ iz siliswiion Gy
OUT Terminal B

RS- 232C (Mon- Procedural) Address Item to Output
Ethernet (Non- Procedural) 0004:bit0 ‘

SD Card 2 0004:bit1 |

USB HDD 0004:bit2 |

PG Program 0004:bit3 |

PLC- Link 0004:bita |

EtherNet/IP 0004:bit5 |

PROFINET 0004:bit6 |

FTP 0004:bit7 |

Image Output 0005:bit0 |
VisionDatabase 0005:bit1 |

EtherNet/IP

(Global Settings)

(3)Under "Output Item Settings," select the data to output, and then click "OK."
(Here, we have selected "Total Status.")

Output tem Settings

L Y

(® Total Status
W4 wAmM 1 Juagment
(O Partial Judgment
(0 Tool Judgment

(4)Check that the data you selected in step (3) is set as the "Item to Output.”

Address [term to Output
0004 :bith Total Status |
| non4-hit1 I |

KEYENCE Corporation, Vision System Division
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(5)Repeat steps (2) to (4) to add the data that you want to output.
If you want to output the OK/NG judgment of a specific tool, select "Tool Judgment" under
"Output Item Settings" in step (3), select the check box for the tool whose judgment
you want to output, and then click "OK."
(Here, we have selected "T101: Area.")

Output ftem Settings

Candidate Selection List =m E

) Mone

(O Tetal Status =1
O CAM 1 Judgment O - T100: Pattern Search =

e § st i S guasman

@ Tool Judgment

Selected: 1/3

(6)After you have added all the data that you want to output, click "OK" to complete the settings.

Output Settings

EtherNet/IP Qutput Settings
Specifies the items to output when outputting results via the EtherMet/IP communication of this controller.
- Bit Allocation Area: Outputs judged values.

- Byte Allocation Area: Outputs measured values, judged values and variables. Click [Select Data] to specify output data.

Judgment Settings

OR Terminal Bit Allocation Area ” Byte Allocation Area
OUT Terminal
RS- 232C (Non- Procedural)
Address Qutput Timing
Ethernet (Mon- Procedural) =
0004:bit0 [Total status || on vG staws ]
SD Card 2
0004:bit1 [T1o1 || on NG stas w |
USB HDD
0004:bit2 . |
PG Program
0004:bit3 ‘ |
PLC- Link
0004:bit4 ‘ |
EtherNet/IP
0004:bit5 ‘ |
PROFINET
0004:bit6 ‘ |
FTP
0004:bit7 ‘ |
Image Output
0005:bit0 ‘ |
VisionDatabase
0005:bit1 ‘ |
<

EtherNet/IP

(Global Settings)

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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Setting the Byte Allocation Area

(1)Click the "Output" button at the top of the setup mode screen.

'| 861000 Newd0D vm [a Y] cionat _v] Frog. Tine =l IE\ i

Elrn! Lt
suwum;: m ot \ ! ! !
[ psition g | b

Execute | Guiput utiney

Y5 .
Ti00  Pattern Search

Measured

Counts

Judged Label Measured
Pos. X
Fos. ¥
Angle
Match %

D W Ragiater Image

(2)Click "EtherNet/IP," click the "Byte Allocation Area" tab, and then click "Select Data."

Qutput Settings

EtherNet/IP Output Settings

Specifies the items to output when outputting results via the EtherMet/IP communication of this controller.

- Bit Allocation Area: Outputs judged values.

- Byte Allocation Area: Outputs measured values, judged values and variables. Click [Select Data] to specify output data.

Judgment Settings

OR Terminal [ Bit Allocation Area ]] Byte Allocation Area l

OUT Terminal

RS- 232C (Non- Procedural)

Ethernet (Non- Procedural)

SD Card 2 DOuLpuL Address Output Data

UsSB HDD

PC Program

o e
PROFINET
FTP

Image Output

VisionDatabase

Select:
EtherNet/IP
Result Output at Skipped Tool @ QOutput "0
(Global Settings) O None

KEYENCE Corporation, Vision System Division
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(3)Under "Output Item Settings," select the data to output, and then click "Add."
(Here, we have clicked the "Measured Value" tab and selected "T100: Pattern Search" and
"Pattern X Position Result.")

Output ltem Settings

I Measured Value l Judged Value ” Variables I

Candidate Selection List

I

T100: Pattern Search Il Pattern X Position Result )Il [Judged Label] Fl
- Pattern Search llj Pattern ¥ Position Result b (Al

T101: Area Pattern XY Position Result 13 [01
- Area ’ Pattern Angle Result [3

T102: OCR Pattern XY Position & Angle Result 13
- OCR . Pattern % Match Result 3 =

Select:T100: Pattern Search Pattern X Position Result [Judged LT3
Setting Count 0/256
No. Output Data Edit Judged Value

(4)Check that the data you selected in step (3) has been added under "Output Data."

Output ltem Settings

J Measured Value ” Judged Value ” Variables 1

Candidate Selection List == E

T100: Pattern Search Pattern X Position Result [Judged Label]
»

Pattern Search Pattern Y Position Result [Al]

T101: Area Pattern XY Position Result 0]

Area Pattern Angle Result

T102: OCR Pattern XY Position & Angle Result
b
OCR Pattern % Match Result

Select:T100: Pattern Search Pattern X Position Result [Judged Label]

h 4
vy v v v v | w

Setting Count 1/256

‘ No. Outout Data Edit Judged Value

0 T100: Pattern Search. Pattern X Position Resu

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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22

(5)Repeat steps (3) and (4) to add the data that you want to output.
If you want to output the measured value of a specific tool, click the "Measured Value" tab.
If you want to output data such as the measurement count, measurement time, and date,
click the "Variables" tab.
Check that all the data has been added, and then click "OK."

Output ltem Settings

I Measured Value "— Judged Value :H Variables L

Candidate Selection List

Total Count
OK Count

NG Count
Program Time
Interval

Date & Time

CAM 1 Execute Count

Setting Count 6/256

[ Mo. Output Data \ Edit Judged Value

0 T100: Pattern Search. Pattern X Position Result

1 T100: Pattern Search. Pattern XY Position Resul
2 T101: Area. Area Result

3 T102: OCR. Recognized Character (String)

4 Total Count

5 Program Time

Cancel

(6)Check the addresses to which the data will be output, and then click "OK" to complete
the settings.

Output Settings

EtherNet/IP Output Settings
Specifies the items to output when outputting results via the EtherNet/IP communication of this controller.
- Bit Allocation Area: Outputs judged values.

- Byte Allocation Area: Outputs measured values, judged values and variables. Click [Select Data] to specify output data.

Judgment Settings
OR Terminal I Bit Allocation Area " Byte Allocation Area
OUT Terminal
RS- 232C (Non- Procedural)
Ethernet (Non- Procedural) 7 ~
3D Card 2 [F]outpu | Address Output Data
USB HDD o048 T100: Pattern Search. Pattern X Position Resul =
PG Program 0052 T100: Pattern Search. Pattern X Position Resul
PLC- Link 0056 Pattern Y Position Res.
EtherNet/IP oos0 T101: Area. Area Result
PROFINET 0064 T102: OCR. Recognized Character (String)
ETP 0104 Total Count
Image Output o108 Program Time
VisionDatabase N 4 ~
Select:
Result Output at Skipped Tool @ Output 0"
(Global Settings) O None
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3.2 Checking the Output Data

3.2.1 Checking the Output Data

This section explains how to check the output data on the CV-X400 and on the PLC.
To output data, first switch the CV-X400 to run mode.
(Data is not output in setup mode.)

Switching the CV-X400 to Run Mode

(1)Click "Go to Run Mode" at the top of the setup mode screen to switch to run mode.

Go to
Run Mode

- @@ |WgRegater image

(2)When the text on the button switches to "Go to Setup Mode," the switch to run mode is
complete.

Go to
Setup Mode

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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Using the CV-X400 to Check the PLC Data Memory

Use the EtherNet/IP memory monitor of the CV-X400 to check the data output from the CV-X400.

(1)Click the "Utility" button at the top of the run mode screen.

& & 'Ll

Execule  Oulpy Utility

Prog. Ti
! 36100 iowono e ]

_’El |Az-m- List | ||
2/ I —
____ : Utility

=
bd | : SR B T

‘!

Pattern

Mg Lowar Uppar

Counls

Judged Label Measured Lower Upper
Pos. X e ceee eeeens
Pos. ¥ e ceee eeeens
Angle

Match %

I W Reglster Image

(2)Click "EtherNet/IP" to open the EtherNet/IP memory monitor.

w Select Utility
= |IET| Lists the various utility functions which this unit

Tool Adjustment  Auto- Teach Inspection Camera Installation prouides.

Clicking each icon activates the selected utility

function.

In addition, clicking the title of each Icon
ﬁ displays the outline of the selected utility
(=5 function on the gu\ﬂe.

Share Judgment

Statistics Batch Test

Conditian

il ° il 232¢ e el
.<:: = o <=
= = = =
EtherNet/IP

I/0 Monitor RS- 232C Monitor Ethernet Monitor e

Memory Monitor

il

=

Il

Archived Image

Scaling Operation Screens Image Strip Settings

Settings
& [N [ | i
&G &/ e i)
Securlty Settings Change Account Manage Files Ex:::\wn:ema
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(3)Check that "Cyclic Communication Status" is "Connected," and then click "View List" next to
"Send-Data."

EtherNet/IP Memory Monitor

EtherNet/IP Memory Monitor

EtherNet/IP Memory Monitor is a function to confirm data values assigned to EtherMNet/IP cyclic communication.
Data transmitted between the controller and a PLC can be monitored through this function, therefore, it Is useful for
confirming a sure connection between the controller and the PLC.

In addition, the controller can sent any value to the PLC by using the provided "Manual Output® function.

Recelve- Data(496Byte)

Bit Allocation Area 2 Byte(Address 0000 - 0011}

Byte Allocation Area 484 Byte(Address 0012 - 0485)

View List
Send- Data(496Byte)
Bit Allocation Area 12 Byte(Address 0000 - 0011}
Byte Allocation Area 484 Byte(Address 0012 - 0495)
Command Response Output Area 24 Byte(Address 0024 - 0047)

Result Output Area 448 Byte(Address 0048 - 0495)

View List |

Communication: Enabled Cyclic Communication Status: _

(4)The details of the output to the PLC data memory are displayed as a list.
Data is output to the bit allocation area with "address 0004: bit 0" as the leading address.
Data is output to the byte allocation area with the addresses checked in step (6) of
"Setting the Byte Allocation Area" under "3.1.1 Configuring CV-X400 Settings."
(In the default settings, the data is output with "address 0048" as the leading address.)

EtherNet/IP Send- Data List B
Bit Allocation Area Byte Allocation Area

Address Value Descriptions Address Value Descriptions | Hexadecimal - ‘
0004 :bitd ID Tool Judge Valued = 0048 Result Datal =
0004:bit1 I[:] Tool Judge Valuel 0052 Result Data2

0004:bit2 I[:] Tool Judge Value2 0056 Result Data3

0004:bit3 I[:] Tool Judge Valued 0060 Result Data4

0004 :bitd ID Tool Judge Valued 0064 Result Datas

0004 :bit5 ID Tool Judge Value5 0068 Result Dataé

0004:bité ID Tool Judge Valuet o072 Result Data?

0004:bit7 ID Tool Judge Value? 0076 Result Data8

0005:bitd ID Tool Judge ValueB 0080 Result Datad

0005:bit1 ID Tool Judge Valued 0084 Result Datal0

0005:bit2 ID Tool Judge Valueld ooss Result Datalt

0005:bit3 I[:] Tool Judge Valuell 0092 Result Data12

0005:bit4 I[:] Tool Judge Valuei2 0096 Result Data13

0005:bits ID Teol Judge Valueld 0100 Result Dataid

0005:bité ID Tool Judge Valueld 0104 Result Datal

0005:bit? ID Tool Judge Valuels = 0108 Result Datal =

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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Using the PLC to Check the Output from the CV-X400

Use RSLogix5000 "Controller Tags" to check the data received from the CV-X400.

The PLC tag assignments shown below are an example in which "Name" is set to
"CVX" in step (8) under "1.1.3 Configuring PLC Settings."

The data received from the controller is stored in the "CVX:I" tag. The data output
to the controller is stored in the "CVX:0" tag.

For the detailed tags in which the data is stored, see "3.3.1 Checking the Address
Assignments."

fal RS Logix 5000 — sample [1756-L551% — [Controller Taess — samplefcontroller?]

# File Edit Miew Search Logic  Communications  Tools  Window  Help

Bl & ileE] o] = Bl = @l
Program 0% I Program Made b2 paih: [4B_DF1-T- -] &
Mo Forces > = Controller OF

= |
Mo Edits 2 = E,EttgiFau" - 4 b | b | |t o | o
I\ A A ACL A A
B g Scope: ‘@sample j M Sh
i Controller Taes
= MName [ |Value E
L varnraner radi Hand|8r
[T Power-p Handler AE e {
-5 Tasks = )
- 58 MainTask = BV g
+ C}; MainProeram * Oyl Data 1o
3 Unscheduled Programs = )
-5 Mation Groups 4= L0 {
[[7 Urerouped Axes | + 00.Data {
T3 Add=n Tactrnintinme
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3.2.2 Checking the Format of the Output Data

This section explains the format of the data output from the CV-X400 to the PLC.

As an example, this section explains the output formats when the CV-X400 is set as shown in
"3.1 Configuring Output Data Settings."

Checking the Bit Allocation Area Format

This section explains the bit allocation area format when the judgment values are as shown below.

Total judgment: NG
T101: Area tool judgment: OK

When "Output Timing" is set to "On NG Status" (the default setting)

When "Output Timing" is set to "On NG Status" in step (6) of "Setting the Bit Allocation Area"
under "3.1.1 Configuring CV-X400 Settings," the output is as shown below.

FEFLZR HhmE Hherz2y
0004:bi t0 | wanE | NoHITE B - | |
0004:bi t1 [T101 | NoHITE R v |
CV-X400
send-data address Output data Output format
888: ::: 2 é "1" is stored when the status is NG and "0" is stored when the status is O

When "Output Timing" is set to "On OK Status”

When "Output Timing" is set to "On OK Status" in step (6) of "Setting the Bit Allocation Area"
under "3.1.1 Configuring CV-X400 Settings," the output is as shown below.

FFLZR HhHIE Hherz24
0004:bi t0 | wasE | [oxeumens v |
0004:bi t1 [T101 | [oxeiszss v |
CV-X400
send-data address Output data Output format
888: ::: 2 2 "0" is stored when the status is NG and "1" is stored when the status is O

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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Checking the Byte Allocation Area Format

When the measured values are as follows, the byte allocation area format is that shown below.
Integer data is stored as-is in the data memory entries. Decimal fraction data is multiplied by 1000
before being stored in the data memory entries.

T100: Misalignment correction with lightness/
darkness pattern (X position): 744.050
T100: Misalignment correction with lightness/
darkness pattern (XY position): X = 744.050, Y = 578.199

T101: Area: 249174

T102: OCR (recognized character string): KEYENCE

Measurement count: 34

Measurement time: 116.718 ms

CV-X400 Output data
send-data address (decimal) Ol s
48 744050 Decimal fraction data is multiplied by 1000 and stored in 2 words. (744.050 — 744050)
52 744050 When XY data is output, it is stored in the order of X followed by Y,
56 578199 with each piece stored in 2 words.
60 249174 Integer data is stored as-is in 2 words.
64 75
68 69 ) .
7> 89 Character data is stored as ASCII code with 2 words used per character.
76 69 The number of characters output is determined by the value set for the "number of
80 78 characters for character extraction" for the OCR tool.
84 67
88 69 Here this is set to "10," so even though the read character string only consists of 7
92 0 characters, 20 words are used from 64 to 103 in order to store 10 characters with the
empty trailing characters filled in with "0."

96 0
100 0
104 34 Integer data system variables are stored as-is in 2 words.
108 116718 Decimal fraction data system variables are multiplied by 1000 and stored in 2 words.

The output format shown above is from the case when "Decimal Point" is set to "Fixed-point"
in step (4) under "1.1.2 Configuring CV-X400 Settings."

If you select "Floating-point" for "Decimal Point," the data is output in 32-bit single precision
floating-point value format.

If we use CV-X400 input data address "48" (shown above) as an example, the decimal value
"744050" is output when "Fixed-point" is specified and the single precision floating-point value
"744.050" is output when "Floating-point" is specified.

KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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3.3 Checking the Data Output Flow Chart and
Timing Diagrams
Use this section to check the data output flow chart and timing diagrams when data is being output
over EtherNet/IP.
3.3.1 Checking the Address Assignments

The data of the bit areas and the word areas shown below is used to output data over EtherNet/IP.
When seen from the CV-X400, this data is assigned to the CV-X400 addresses shown below.
When seen from the PLC, this data is assigned to the PLC tags shown below.

The PLC tag assignments shown below are an example in which "Name" is set to "CVX" in step (8)
under "1.1.3 Configuring PLC Settings."

For the ON/OFF timing of each piece of bit data and the output timing of each piece of word data,
see "3.3.2 Checking the Data Output Flow Chart" and "3.3.3 Checking the Timing Diagrams."
To check the current value in each address, see the procedure in "3.2.1 Checking the Output Data."

Bit Area Data Assignments

Bit data type CV-X400 address (decimal) PLC tag (decimal)
Result ack flag Receive-data: Bit Allocation Area: Address 0000: Bit 3 CVX:0.Data[0].3
Result ready flag Send-data: Bit Allocation Area: Address 0000: Bit 3 CvX:I.Data[0].3
Result OR flag Send-data: Bit Allocation Area: Address 0000: Bit 4 CvX:1.Data[0].4
Tool Judge Value0 Send-data: Bit Allocation Area: Address 0004: Bit O CvX:1.Data[1].0
Tool Judge Valuel Send-data: Bit Allocation Area: Address 0004: Bit 1 CvX:I.Data[0].1
Tool Judge Value2 Send-data: Bit Allocation Area: Address 0004: Bit 2 CvX:1.Data[0].2

Byte Area Data Assignments

Byte data type CV-X400 address (decimal) PLC tag (decimal)
Result Data 1 Send-data: Byte Allocation Area: Address 0048 CVX:1.Data[12]
Result Data 2 Send-data: Byte Allocation Area: Address 0052 CVX:1.Data[13]
Result Data 3 Send-data: Byte Allocation Area: Address 0056 CVX:I.Data[14]
KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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3.3.2 Checking the Data Output Flow Chart

The flow chart for when the CV-X400 outputs data over EtherNet/IP is shown below.
For the assignments of the addresses of the data, see "3.3.1 Checking the Address Assignments."

Controller PLC

Image processing finishes on the CV-X400

and the result data is stored.

Check that the Result ack flag is OFF.(% 1) | Turn the Result ack flag OFF.

| The data is written to the data memory
entries corresponding to the Result Data,
Result OR flag, and Tool Judge Value.

Write the output data to the Result Data,
Result OR flag, and Tool Judge Value. |

e Confirm that the writing of the data is
When the writing is complete, turn

the Result ready flag ON.

complete with the Result ready flag turning
| ON, and then read the data.

Detect that the Result ack flag has turned
ON, and then check that the reading of the
data is complete on the PLC.(% 1)

Turn the Result ack flag ON.

| Detect that the Result ready flag has turned
Turn the Result ready flag OFF. | OFF

Turn the Result ack flag OFF.

*1  The flow chart shown above is from the case in which handshake is ON.
To turn handshake ON/OFF, select/clear the "Enable Handshake" check box in step (4) under
"1.1.2 Configuring CV-X400 Settings."

When handshake is OFF, the controller overwrites data memory when the image processing finishes regardless
of the status of the Result ack flag.The Result ready flag also remains ON thereafter.

When it is necessary to check the completion of writing due to the Result ready flag changing from OFF to ON,
turn the Result ready flag OFF by turning the Result ack flag ON.
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3.3.3 Checking the Timing Diagrams

The timing diagrams for when the CV-X400 outputs data over EtherNet/IP are shown below.
For the assignments of the addresses of the data, see "3.3.1 Checking the Address Assignments."

When Handshake Is ON

Result ack flag (3 5)

Result ready flag (2 (4 (7

Result OR flag Total judgment .
Uncertain (1) (6) Total judgment result
(*2) result
Result Data Uncertain (1)< Output data (6) X Output data
Tool Judge Value Uncertain (1)X Output data (6><Output data

*2  When you are using the Result OR flag, it is necessary for the output settings to be configured so that at least

1 piece of data is output to EtherNet/IP.

(1) The controller updates the output data.

(2) After updating the output data, the controller turns the Result ready flag ON.

(3) After reading the output data, the PLC turns the Result ack flag ON.

(4) Linked with (3), the controller turns the Result ready flag OFF.

(5) The PLC turns the Result ack flag OFF.

(6) Receiving the signal from (5), the controller updates the output data if the next batch of output data
is present.

(7) In the same manner as (2), after updating the output data, the controller turns the Result ready flag
ON.
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When Handshake Is OFF

Result ack flag (5
Result ready flag (2 (4) (5
Result OR flag . Total judgment )

Uncertain (1) 3) Total judgment result
(*2) result

Result Data Uncertain (1><Output data (3><Output data
Tool Judge Value Uncertain (1><Output data (3><Output data

*2 When you are using the Result OR flag, it is necessary for the output settings to be configured so that at least

1 piece of data is output to EtherNet/IP.

(1) The controller updates the output data.

(2) After updating the output data, the controller turns the Result ready flag ON.

(3) The controller updates the output data. (The data is updated regardless of the Result ack flag and
the Result ready flag.)

(4) After updating the output data, the controller updates the Result ready flag to ON. (If this flag was
already ON, it is not changed.)

(5) When the PLC turns the Result ack flag ON, the controller turns the Result ready flag OFF.
In this way, the Result ready flag turns ON the next time the data is updated, which makes it
possible to check that the data has been updated.
(If it is not necessary to check the updating of the data, step [5] is unnecessary.)
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4. Controlling the Controller with Commands

This chapter explains how to use commands to control the CV-X400 from a PLC over EtherNet/IP
(such as switching the program and changing the OCR judgment character string).

Before configuring the settings shown below, connect the CV-X400 to a PLC

according to the procedure in "1. Connecting over EtherNet/IP."

4.1 Checking Commands

4.1.1 Checking Command Details and
Number-specified-command Nos.

To control the CV-X400 over EtherNet/IP using commands, use the "number-specified-command Nos.
" that have been assigned to the commands.

An example of the "commands" and "number-specified-command Nos." that can be used with

the CV-X400 is shown below. The detailed usage methods for these commands are explained in

"4.3 Command Execution Procedure Examples."

Command details TR Number-specified-command
No.

Saving settings SS command 12

Switching the program PW command 24

Obtaining the current program PR command 25

Changing the OCR/1D code reader/

2D code reader judgment character CW command 43

string

You can use many other commands in addition to those listed above. For details, see the
"CV-X Series User's Manual."

Excerpts from the applicable locations are given on the next page.

If you have other necessary commands, see the "CV-X Series User's Manual"

for their usage methods.
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Avallability by device

Number- PLC-Link,
Command type Assigned commands Command specified- Non-procedural EtherMet/IP,
command No. PROFINET
Run Setup Run Setup
Trigger Trigger 1 (Page 6-5) T 1 ] (=]
Trigger 2 (Fage B-5) T2 2 O O
Trigger 3 (Fage B-5) T3 3 o o
Trigger 4 (Page 6-5) T4 4 Q ]
Issue all triggers (Page 6-5) TA 5 O O
System contro Switch to run mode (Page 6-6) RO 8 [@] o]
Switch to setup mode (Page 6-6) S0 2] 9] ]
Reset (Page B-7) RS 10 o o
Reboot (Fage B-7) AB 11 o o
Save program (Page 6-7) S5 12 Q Q
Clear error (Page 6-8) CE 13 [} [&] [@] (o]
Change operation screens (Page 6-8) VW 14 Q Q
Trigger reset (Page 6-9) RE 15 O ]
Read run/setup moede (Page 6-9) RM 16 O o] O O
Change programs  |Change programs (Page 6-10) PW 24 o o
Read programs (Page 6-10) FR 25 [@] (@]
Capture contro Shutter speed setting (Page 6-11) CsH 32 [@] (@]
Camera sensitivity setting (Page 6-12) CsE a3 Q ]
Trigger delay (Page 6-13) CTD 34 O ]
Lighting intensity value setting (Page 6-14) CcLv 35 O O
Vision too Image Registration (Update Reference Value) BS 40 O (&}
(Fage 6-16)
Write execute condition (Page 6-17) EXW 41 9] ]
Read execute condition (Page 6-17) EXR 42 Q ]
Change registered string (Fage 6-18) C 43 O (&}
Read registered string (Page 6-19) CR s O [«
Change judgment condition (Page 6-20) Dow 45 o o
Read judgment condition (Page 6-20) DR 46 Q 9]
Change defect level (Page 6-21) SLwW 47 O ]
Read defect level (Page 6-22) SLR 48 o (@]
Register 1 Character to Library (Page 6-22) CA 49 ] (=]
Delete 1 Character from Library (Page 6-23) C 50 O O
Update Capture Position (Page 6-24) CPW 51 o o
Measured Value Change Measured Value before Correction of CC 52 Q ]
Carrection Measured Value Correction (Fage 6-24)
Write Measured Value Correction (Page 6-25) MCW 53 Q ]
Read Measured Value Correction (Page 6-27) MCR 54 (@] 9]
1/ contro Enable/disable tigger input (Page 6-28) TE 56 [} [@] (@] (o]
Enable/disable output (Page 6-28) OE 57 (@] 9]
Utility Clear statistical data (Page 6-29) TC 64 Q ]
Save statistical data (Page 6-30) TS 65 9] ]
Clear archived image (Fage 6-30) HC (&3] Q ]
Save archived image (Page 6-31) HS 67 [@] (@]
Image capiure [Page B-32) BC [ O [@] [« O
Change output fileffolder (Page 6-32) ow 69 O ]
Echo (Page 6-33) EC - o o
System Write dateftime (Page 6-33) TW 80 9] ]
Read dateftime (Fage 6-34) TR a1 o (@]
Version information readout (Fage 6-34) VI 82 [@] 8] (@] o]
Write Time Zone (Page 6-35) TZW 83 Q ]
Read Time Zone (Page 6-36) TZR 84 o o
VisionDatabase Delete the output image (Page 6-36) DOF 96 o ]
(sold separately) Change External Input String (Page 6-37) DsW 97 [e] (@)
Read External Input String (Fage 6-37) DsR 98 o] (@]
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4.1.2 Checking How to Execute Commands

Use this section to check how to use commands to control the CV-X400 over EtherNet/IP.
The "PW command," which switches the program, will be used here as an example.

Checking the Command Format

The format of the PW command (program switching), which is being used as an example in this
section, is shown below.

PW, "SD card number," "program number"

For example, when the command "PW, 1, 25" is executed, the program is switched to humber "25,"
which is stored on SD card "1."

The numeric values (command parameters) that follow the command vary from one command to
another.

For details on the command parameters used with commands other than the PW command, see
the "CV-X Series User's Manual."

Using EtherNet/IP to Execute Commands

To execute a command over EtherNet/IP, enter the "number-specified-command No."
into the address to which "Command Number" has been assigned, enter the parameters into
the address to which "Command Parameter" has been assigned, and then execute the command.

For example, to use the PW command (program switching) to switch to program number
"25" on SD "1," considering that the "number-specified-command No." for

he PW command is "24," enter "24" into "Command Number," "1" into

"Command Parameter 1," and "25" into "Command Parameter 2."

For the detailed command execution procedure, see "4.2 Checking the Command Processing
Flow Chart and Timing Diagram."
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4.2 Checking the Command Processing Flow Chart

and Timing Diagram

Use this section to check the command processing flow chart and timing diagram when

executing commands with EtherNet/IP.

4.2.1 Checking the Address Assignments

The data of the bit areas and the word areas shown below is used to execute commands over

EtherNet/IP.

When seen from the CV-X400, this data is assigned to the CV-X400 addresses shown below.

When seen from the PLC, this data is assigned to the PLC tags shown below.

step (8) under "1.1.3 Configuring PLC Settings."

The PLC tag assignments shown below are an example in which "Name" is set to "CVX" in

For the ON/OFF timing of each piece of bit data and the output timing of each piece of byte data, see
"4.2.2 Checking the Command Process Flow Chart" and "4.2.3 Checking the Timing Diagram."
To check the current value in each address, see the procedure in "3.2.1 Checking the Output Data."

Bit Area Data Assignments

Bit data type CV-X400 address (decimal) PLC tag (decimal)
Command request flag Receive-data: Bit Allocation Area: Address 0000: Bit 0| CVX:0.Data[0].0
Command complete flag Send-data: Bit Allocation Area: Address 0000: Bit O CVX:1.Data[0].0
Command error flag Send-data: Bit Allocation Area: Address 0000: Bit 1 CVX:I1.Data[0].1
Command ready flag Send-data: Bit Allocation Area: Address 0000: Bit 2 CVX:I.Data[0].2

Byte Area Data Assignments

Byte data type CV-X400 address (decimal) PLC tag (decimal)
Command Number Receive-data: Byte Allocation Area: Address 016 CVX:0.Data[4]
Command Parameter 1 Receive-data: Byte Allocation Area: Address 020 CVX:0.Data[5]
Command Parameter 2 Receive-data: Byte Allocation Area: Address 024 CVX:0.Data[6]
Command Result Send-data: Byte Allocation Area: Address 020 CVX:I.Data[5]
Command Data 1 Send-data: Byte Allocation Area: Address 024 CVX:1.Data[6]
Command Data 2 Send-data: Byte Allocation Area: Address 028 CVX:I.Data[7]
KEYENCE Corporation, Vision System Division http://www.keyence.com/cvxus
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4.2.2 Checking the Command Process Flow Chart

The flow chart for executing commands over EtherNet/IP is shown below.
For the assignments of the addresses of the data, see "4.2.1 Checking the Address Assignments."

Controller PLC

Enter the number-specified-command No. for
the command you want to execute into
Command Number and the command
parameters into Command Parameter.

Check that the Command ready flag is ON.

Detect that the Command request flag has changed
to ON, and then read the number-specified-
command No. from Command Number and Turn the Command request flag ON.
the command parameters from Command
Parameter.

Start executing the command.

Turn the Command ready flag OFF.

After the command execution is finished, write The reply data is written into Command Data,
the reply data into Command Data, the command the command execution result into

execution result into Command Result, and the error Command Result, and the error status into
status into the Command error flag.(x1) the Command error flag.

| Detect that the Command complete flag has
Turn the Command complete flag ON. turned ON, and then check that the command
| execution is complete.

Check the reply data and the error status.

Check that the Command request flag is OFF, and
then turn the Command complete flag and

the Command error flag OFF and the Command
ready flag ON.

Turn the Command request flag OFF.

*1 For commands that have no reply data, the reply data is not output to Command Data.
The value written to Command Result is a 0 when the command processing is successful and is the error code
when the command processing fails.
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4.2.3 Checking the Timing Diagram

The timing diagram for executing commands over EtherNet/IP is shown below.
For the assignments of the addresses of the data, see "4.2.1 Checking the Address Assignments."

Command

request flag 2) (7

Command

3 7
ready flag ) )

Command

5 7
complete flag ) )

Command (cy<Error status >\(7)
error flag

Command .

C d .
omman M >< Arbitrary
Parameter nnn

Command . :
Uncertain (4><Reply data (6) >< Uncertain

Data nnn

Command . _ :

Result Uncertain (4) Execution result (6) Uncertain

(1) The PLC stores the number-specified-command No. in Command Number and the command parameters in Command
Parameter.
(2) The PLC turns the Command request flag ON. Detecting this, the controller executes the command.
(3) The controller turns the Command ready flag OFF.
(For this to turn OFF, at minimum, the link scan time is required after [2].)
(4) When the command execution is finished, the controller stores the reply data in Command Data, the error status
in the Command error flag, and the execution result in Command Result.
(The Command error flag being "ON" indicates that the command processing failed. The Command error flag being
"OFF" indicates that the command processing was successful.)
(Command Result being a value other than "0" indicates that the error code is stored therein. Command Result being
"0" indicates that the command processing was successful.)
(5) The controller turns the Command complete flag ON as the confirmation signal of command execution completion.
(6) If there is reply data, the PLC reads the value of Command Data prior to step (7).
When an error occurs (when the Command error flag is ON), read the value of Command Result to check the cause of
the error.
(7) To enable the next command execution, the PLC turns the Command request flag OFF, and the controller turns

the Command ready flag ON and the Command complete flag and the Command error flag OFF in response.
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4.3 Command Execution Procedure Examples

This section explains the detailed procedure to follow in order to actually execute commands.
With some commands, an error occurs in setup mode, so follow the procedure shown below
to switch to run mode.

(1)Click "Go to Run Mode" at the top of the setup mode screen to switch to run mode.

There are commands that cannot be executed
in setup mode.

Go to
Run Mode

OO % Hegater Image

(2)When the text on the button switches to "Go to Setup Mode," the switch to run mode is
complete.

Go to
Setup Mode
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4.3.1 Checking Typical Command Applications

This manual explains detailed usage procedures for typical commands.
A list of the details of these commands is shown below.

Command details Command Procedure reference
to use

Saving settings SS command "4.3.2 SS Command"
Switching the program PW command "4.3.3 PW Command"
Obtaining the current program PR command "4.3.4 PR Command"
Changing the OCR/1D code reader/
2D code reader judgment character CW command "4.3.5 CW Command"
string
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4.3.2 SS Command (Saving Settings)

This section explains how to use the "SS command" as an example of the commands that do not use
command parameters.

The SS command saves the current program and system settings.

The "number-specified-command No." of the SS command is "12."

Command Execution Procedure Example
(Saving the Current Program and System Settings)

(1)Enter "12," which is the command number of Tag Value
the SS command, into the tag (CVX:0.Data[4]) to Exiigaia%gﬁg 8
. ) :1.Data[0].
which Command Number has been assigned. CVX.0.Data[0] 1 5
CVX:I.Data[5] 0
CVX:0.Datal4] 12
CVX:0.Data[5] 0
(2)Turn ON the tag (CVX:0.DATA[0].1) to which Tag Value
the Command request flag has been assigned. CVX:1.Data[0].0 0
CVX:I.Data[0].1 0
CVX:0.Data[0].1 1
CVX:I.Data[5] 0
CVX:0.Data[4] 12
(3)The SS command is executed. CVvX:0.Data[5] 0
(4)Check that the tag (CVX:I.Data[0].0) to which Tag Value
the Command complete flag has been assigned |-C¥X:L.Data[0].0 1
turns ON. CvX:I.Data[0].1 0
CVX:0.Data[0].1 1
CvX:I.Data[5] 0

When the command is successful, this

(5)Check whether the tag (CvX:I.Data[0].1) to .
remains "OFF."

which the Command error flag has been

assigned is ON or OFF. CVX:I.-ll—DZ?ca[O].O Vallue
If it is OFF, the command has been processed CVX:I.Data[0].1 0
normally. CVX:0.Data[0].1 1
If it is ON, the command processing failed, so CvX:1.Data[5] 0
check the error code written to the tag
(CVvX:I.Data[5]) to which Command Result When the command fails, this turns
has been assigned. "ON," so check the error code.
Tag Value
CVX:I.Data[0].0 1
CvX:I.Data[0].1 1
CVX:0.Data[0].1 1
CVX:I.Data[5] 3
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4.3.3 PW Command (Program Number Switching)

This section explains how to use the "PW command" as an example of the commands that use
command parameters.

The PW command closes all the open dialog boxes and switches to the specified program number.
The "number-specified-command No." of the PW command is "24."

Command Execution Procedure Example
(Switching to Program Number 5 on SD1)

(1)Enter "24," which is the command number of Tag Value
the PW command, into the tag (CVX:0.Data[4]) CvX:1.Data[0].0 0
to which Command Number has been assigned. CVX:1.Data[0].1 0

CVX:0.Data[0].1 0
CVX:I.Data[5] 0
CVX:0.Data[4] 24

(2)Enter in units of 2 words the parameters into Tag Value
the tags (starting with CVX:0.Data[5]) to which | -CVX:1.Data[0].0 0
Command Parameter has been assigned. CVX:1.Datal0].1 0

CVX:0.Data[0].1 0

) CvX:I.Data[5 0

CVX:0.Data[5]: 1 (SD card number to switch to) CVX:O.Data[[4]] 31
CVX:0.Data[6]: 5 (program number) CVX:0.Data[5] 1
CVX:0.Data[6] 5

(3)Turn ON the tag (CVX:0.DATA[0].1) to which Tag Value

the Command request flag has been assigned. CvX:1.Data[0].0 0
CVX:I.Data[0].1 0

CVX:0.Data[0].1 1

CVX:I.Data[5] 0

(4)The PW command is executed.

(5)Check that the tag (CvX:I.Data[0].0) to which Tag Value
the Command complete flag has been assigned |_CVX:I.Data[0].0 1
turns ON. CvX:1.Data[0].1 0

(6)Check whether the tag (CVX:1.Data[0].1) Wher? the command is successful, this
to which the Command error flag has been remains 'll?FF'" —

. . a alue
as.s'g.med 's ON or OFF. cvx:I.Dagta[OJ.o 1
If it is OFF, the command has been processed CVX:1.Data[0].1 0

normally.

If it is ON, the command processing failed, so
check the error code written to the tag
(CvX:I.Data[5]) to which Command Result has

When the command fails, this turns "ON,"
so check the error code.

been assigned Tag Value
' CVX:1.Data[0].0 1
CvX:1.Data[0].1 1
CVvX:0.Data[0].1 1
CVX:1.Data[5] 3
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4.3.4 PR Command (Program Number Reading)

This section explains how to use the "PR command" as an example of the commands that
use command data output.

The PR command reads the current program number.

The "number-specified-command No." of the PR command is "25."

Command Execution Procedure Example
(Reading the Current Program Number)

(1)Enter "25," which is the command number of Tag Value
the PR command, into the tag (CVX:0.Data[4]) Exiigaia%gﬁg 8
) . :I.Data[0].
to which N h .
o which Command Number has been assigned CVX.0.Data[0] 1 5
CVX:I.Data[5] 0
CVX:0.Datal4] 25
(2)Turn ON the tag (CVX:0.DATA[0].1) to which Tag Value
the Command request flag has been assigned. CvX:1.Data[0].0 0
CVvX:1.Data[0].1 0
CVX:0.Data[0].1 1
(3)The PR command is executed. CvX:I.Data[5] 0
(4)Check that the tag (CVvX:I.Data[0].0) to which Tag Value
the Command complete flag has been assigned | _CVX:L.Data[0].0 1
turns ON. CvX:I.Data[0].1 0
(5)Check whether the tag (CVX:I.Data[0].1) to W_he” the. command is successful,
which the Command error flag has been this rema_ll_ns OFF. —
. . ag alue
as.s'g.’ned 's ON or OFF. CVX:1.Data[0].0 1
If it is OFF, the command has been processed CVX:1.Data[0].1 0

normally.

If it is ON, the command processing failed, so
check the error code written to the tag
(CvX:I.Data[5]) to which Command Result

When the command fails, this turns
"ON," so check the error code.

. Tag Value
has been assigned. CVX-L.Data[0].0 1
CVX:I.Data[0].1 1
CVX:0.Data[0].1 1
CVX:I.Data[5] 3
(6)After it can be confirmed that the command was Tag Value
processed normally in step (5), the reply data is Exiigaia%gig (1)
. . . . :1.Data[0].
tput ts of 2 to the t tart
Oljl put in units of 2 words !n o the tags (starting CVX:0.Data[0].1 1
with CVX:I.Data[6]) to which Command Data CVX:1.Data[5] 0
has been assigned, so check these tags. CVX:I.Data[6] 1
CVvX:1.Data[6]: 1 (program SD card number) CVX:1.Data[7] >
CvX:I1.Data[7]: 5 (program number)
You can see that the current program is program number 5 on SD1.
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4.3.5 CW Command (Overwriting the OCR/
Code Reader Judgment Character String)

This section explains how to use the "CW command" as an example of the commands that use
character strings for the command parameters.

The CW command overwrites the judgment character string of the OCR/1D code reader/

2D code reader.

The "number-specified-command No." of the CW command is "43."

Command Execution Procedure Example
(Setting the Judgment Character String of the OCR Tool with
Tool Number T101 to "ABCDE")

As shown below, you have to create the OCR tool and complete the settings to enable the recognition
of characters in advance.
(In this section, the settings will be configured for the T101 OCR tool.)

T101 OCR

1 SetD00 NewDO0O B ..e || Edit ¥| Glopal Ww| Prog. Time  104.3 me
100.2 ms

Interval
W‘A Add T L -
Set Camera ools

Pattern Search OCR
Position Adj.
Currﬁnt Image R‘-IW‘I @ & = 100%
[curent imsge _ w[Rawt ] = 100% nm OCR

ABC

Go to
Run Mode

Execute Cutput Utility

Detected String

= EE | ™ Register Image 3 Run
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(1)Enter "43," which is the command number of Tag Value
the CW command, into the tag (CVX:0.Data[4]) CvX:1.Data[0].0 0
to which Command Number has been assigned. CvX:1.Data[0].1 0
CVvX:0.Data[0].1 0
CVX:I.Data[5] 0
CVX:0.Datal4] 43
(2)Enter in units of 2 words the command parameters Tag Value
into the tags (starting with CVX:0.Data[5]) to gxiiga’f‘%g%g 8
. . :I.Data[0].
which Command Parameter has been assigned. CVX:0.Data[0] 1 0
CVX:0.Data[5]: 101 (tool number) CvX:1.Data[5] 0
CVX:0.Data[6]: 1 (fixed to 1)% 1 CVX:0.Data[4] 43
CVX:0.Data[7]: 1 (fixed to 1)% 1 CVX:0.Data[5] 101
CVX:0.Data[8]: 65 ("A" in ASCII code) g&;g:g:’g%g% i
CVX:0.Data[9]: 66 ("B" in ASCII code) CVX:0.Data[8] 65
CVX:0.Data[10]: 67 ("C" in ASCII code) CVX:0.Data[9] oG
CVvX:0.Data[11]: 68 ("D" in ASCII code) CVX:0.Data[10] 6/
CVX:0.Data[12]: 69 ("E" in ASCII code) CVX:0.Data[11] 68
CvX:0.Data[13]: O (Be sure to use "0" as CVX:0.Data[12] 69
the terminator of the character string.) CVX:0.Data[13] 0

*1 You can also enter values other than "1." For details on the parameters, see the "CV-X Series User's Manual."

(3)Turn ON the tag (CVX:0.DATA[0].1) to which Tag Value
the Command request flag has been assigned. CvX:1.Data[0].0 0

CVX:I.Data[0].1 0

CVX:0.Data[0].1 1

(4)The CW command is executed. CvX:1.Data[5] 0
(5)Check that the tag (CvX:1.Data[0].0) to which Tag Value

the Command complete flag has been assigned |-CVX:1.Data[0].0 1

turns ON. CVX:I.Data[0].1 0

When the command is successful,

(6)Check whether the tag (CVX:1.Data[0].1) to ) _
this remains "OFF."

which the Command error flag has been

assigned is ON or OFF. Tag Value
If it is OFF. th d has b q CVX:I.Data[0].0 1
it is OFF, the command has been processe CVX1Datal0] 1 5

normally.

If it is ON, the command processing failed, so
check the error code written to the tag
(CvX:1.Data[5]) to which Command Result

When the command fails, this turns "ON,"
so check the error code.

. Tag Value
has been assigned. CVX:1.Data[0].0 T
CVX:I.Data[0].1 1
CVX:0.Data[0].1 1
CvX:I.Data[5] 3
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