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U-CON Profile Development
Keyence CV3002 controller

The purpose of this U-CON profile is to provide an interface from HMIs and other OPC
client enabled applications to Keyence CV3002 controllers.

Communications Parameters

This device provides both an RS232 interface and an Ethernet port. The profile was tested
with the Ethernet connection but works via the RS232 connection provided that the RS232
port is enabled in the controller, the proper cable wiring exists between controller and PC,
and finally that the user disables Ethernet Encapsulation in the Channel properties of the U-
CON prafile (then set serial communication settings to match settings in the controller).

To setup the demo controller, we connected the Remote Control Console and a monitor to
the controller, then referenced the CVV3002 User’'s Manual for instructions on the Ethernet
Interface (i.e. IP and subnet mask settings). In the sample U-CON project, edit the IP and
Port fields below to match your Ethernet enabled controller.

Device Properties

Transaction Editor ] Unsolicited Message Wait Time l
General Ethemet Encapsulation l Timing ] Auto-Demotion l

IF Address:  |[[ER(VRIVAE

Paort Mumber: |EE:: j

Protocal: |TCP.-"'|P ﬂ

QK | Cancel Help
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Communications Data Speed

Ethernet between PC and controller is obviously very fast. However, please review the
CV3002 User's Manual provided by Keyence to understand which commands could affect
the measurement process time of your controller.

Communications Procedures

1. All processing in this protocol is Solicited meaning the host application sends
commands to the controller (via U-CON) to change or request data.

2. Due to the nature of high speed controllers for vision applications, it is not
recommended to constantly poll the controller for data. Therefore, the profile was
designed such that the user must write a value (i.e. 1) to “Send[r/w]Command” tags
which will trigger the U-CON profile to send the command to the controller.

Note: The only exception to this (in this U-CON profile) is the MO command which is
sent to the controller at 1 second intervals to request Output Measurement result data
(same data available from most recent Trigger). Refer to the Group called
“Meas_Output_MO_polled” to review more closely.

3.  Many commands require user input such as Program or Window numbers (000-127),
Camera number (1-4), or Memory Type (IN or CF) prior to triggering the related
“SendxyzCommand” tag.

4. U-CON provides Scratch Buffers to allow you to exchange information between
transactions defined for that device. This profile uses scratch buffers extensively to
provide User Input (as mentioned in note 3 above) and to provide a way to
handle/display ASCII 2-digit Response and Error Codes sent from the controller. Refer
to the U-CON project properties (File | Project Properties) for a list of the Scratch
Buffers used.

5. At the time of developing this profile, U-CON did not contain a way to receive Image
Data so the following commands are not supported:

" Trigger commands with Auto Image Output set: T1 & T2

" Image Data output via comm ports: BC, CM (note: CF is supported)
" Reading Image Data: BR

" Saving/Loading Program Data: SW & SR

" Saving/Loading Global Settings Data: SB & SA
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Packet Configuration

The following section will describe how a sample command is configured and what the
response is that comes back. All supported commands use a Carriage Return (CR) to
terminate the packet. Controller response commands use the CR to terminate packets as

well, so the U-CON profile uses them in Read Response commands as shown below.

B

De = @ -  SE S BREX
_Giobal Step Command Value Format Descripkion
z Cvooa 1 Write Sting TR command to Read Date & Tims
+-|m) Bnary_Filter_Data 2 Write Character 013 Ox0D ~M <CR> carriage return = end of packet
+ |m] Camera_Satfings 3 Transmit M
# (m} Comemard_Memary 4 Read Resporse Stop after: 0u0D read untl packet ending CR
=[] Confroller_Settings 2
+ @) ON_Pseuda_Tnput Read Response command properties
= |m) Date_Time
) dd Temnation method
6 5. e " Waitfor riumbes of Cancel
=t o bytes Q
) mi (%" Wil for stop charachers Help |
1 mo
= Read Mumber of bytes:
] Resp_Command e
= sendReadCommand [
i
; @;ﬂ:':::(:mmd ASCI charactess: Stop characters:
o i 000 0W0 @ <NUL> - 013 OO0 M <CRy
+ €H Set_Sting 0 0k A <SOH Add 3> ]
E- 002 002 "B <5TH:
3 yy 003 0403 "C <ETr:
s @eh 04 004 D EOD o Renoie ]
& Fchorg loos oos "€ eng> ¥
+-|m] External_Devices
# |m] Mode_Control Descrpbon:
+ |m] Passward }raad until packet ending CR
4| |m] Reset Prog_Settings
+ |mi] Save_Prog_Settings .
%! (gg] Save_Statistical Data [ Claar B butfer before read
+ (] Trigger_nput i :
+ [ DisplaySettng " Log timeout enars
# (O] ImageCommands
+ |m) Library_List
# |m) Meas_or_Calc_Limits
+ |m] Program_tumber
# |m) Recalc_Ref_val
+ |m] Repeat_Output_Meas
+ | Window_Conirol
£
Ready
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Reading date and time - TR

This command reads the date and time currently set in the controller.

Send: TR CR

Receive: TR, yy, mo,dd, hh, mi, ss CR

Please note: Spaces in the Send / Receive samples above are shown for clarity. The actual
commands have no spaces so the Receive packet above would be 21 bytes long.

Here is a sample of the Hex byte stream captured in the Channel Diagnostics window of
the U-CON server application for the Send / Receive sample above.

TX: 54 52 0D

RX: 54 52 2C 30 38 2C 30 36 2C 31 31 2C 31 36 2C 33 30 2C 31 32 0D

--|ma] Date_Time

] dd
The picture to the right shows where the Write 7 ER_code

transaction for the tag “SendReadCommand” can be ¢ hh
found in the “Date_Time” Tag Block. & mi

] mo
— Read
B SRS | RESFI_CDI‘I‘II‘I‘IEII'ld
-7} SendReadCommand
— Write

+-- €7 SendWriteCommand
+ ¢ Set_String

-

] yy

Below is what the transaction steps look like from the U-CON Transaction Editor.

Step Command Value Farmat Description
1 Write String TR command to Read Date & Time
2 Write Character 013 0wdD "M <CR= carriage return = end of packet
3 Transmit M A
4 Read Response Stop after: 0x0D read until packet ending CR.
5 Copy Buffer 1-end of data copy RX¥: packet to scratch buffer 2
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The Profile

Profile / Transaction Design

This profile was designed with Error Handling tags associated with each Tag / Command
group. It could be redesigned to use fewer Scratch Buffers with Error Handling shared
across all Tags / Commands. Users who are concerned with high tag counts in their HMI

application may want to consider the shared Error Handling design.

Earlier a sample of the SendReadCommand for Date_Time was shown. Below is the Read

transaction to handle the response from the controller.

Step

LY I L R n R O R

N
i i Rl R I TR Tl R e

Command

IUpdate Tag
Update Tag
Update Tag
Update Tag
Comment
Test 5fring
Update Tag
ipdate Tag
IUpdate Tag
Update Tag
Update Tag
Update Tag
IUpdate Tag
End
Comment
Label

Test Sfring
Update Tag
End
Comrnent
Label

Test 5fring
Update Tag
End

Value/Format
Set_String
SendWriteCommand
SendReadCaommand
Resp_Command

TR

¥y

mo

dd

hh

mi

25
ER_rcode
M/

Test_for_TW
™

ER_code

NJA

Test_for_FR
ER

ER_rcode
N/A

Description

update with 17digit format from scratch buffer3
update with “write 2 send” from scratch 254
update with “write 2 send” from scratch 254
update from scratch 2

Continue else Go To Test_for_TwW

byte 4

byte 7

byte 10

byte 13

byte 16

byte 19

update with “ok” from scratch buffer 255

Continue else Go To Test_for_ER.
update with "ok™ from scratch buffer 255

Continue or End
display nn: ASCII 2-digit error code (byte 7 & 8)
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How to Use the Device Profile

We recommend that users first use the free OPC Quick Client (launch from the toolbar of
KEPServerEX or U-CON Protocol Server) to prove successful communications with the
controller.

=t KFPServerbx - [C:\Program Files\KEPServerEx\Projects\UC_Keyence_1.opf]
File Edit Wew Users Tools Help

D d & il 0o # w A Ay
- é-? IJ-COM_Ethernet Tag Mame | Address
= lm] m flﬂ':lick to add a static tag. Tags ar quired, but are brows

(23 Binary_Filter_Data

([ Camera_Settings

[£3 Command_Memary
+-[27] Controller_Settings

Here is the tag view in the Quick Client. To trigger the SendReadCommand right click over
the tag after selected, then select Synchronous or Asynchronous Write. Next enter a value
to trigger the write (any character will trigger the write command shown on page 4 of this

document).

Ttem ID | Data Type | value ”
EE)-COM_Fthernet. CV3002.Controfler_Settings.CN_Pseudo_Input.ER_code String
EEL-COMN_Ethernet. CV3002.Confrofler_Settings.CN_Pseudo_Input.InputCode_mmiW String mm
EE1-CoM_Ethernet. OV 3002.Controfler_Settings.CN_Pseudo_Input.Resp_Command String MNA
EEU-COM_Ethernet. CV3002.Controfler_Settings.CM_Pseudo_Input.SendPseudolnput  String write 2 send
EEU-COM_Ethernet, CV3002.Controfler_Settings.Date_Time.dd String

EEU-CON_Ethernet, CV3002.Controller_Settings.Date_Time.ER_code String

EEU-COMN_Ethernet, CV3002.Controfer_Settings.Date_Time.hh String
E3U-CON_Ethernet,CV3002.Controfer_Settings,Date_Time.mi String

EE-CON_Ethernet, CV3002.Controfler_Settings.Date_Time.mo String

EE-CON_Ethernet, CV3002.Controfler_Settings,Date_Time.Resp_Command String MA

1J-COM_Ethernet.CV 3002 . Controfer_Settings. Date_Time. SendReadCommand [

EE1I-CoM_Ethernet, OV 3002.Controller_Settings.Date_Time. SendWriteCommand String write 2 send
EE1I-COM_Ethernet, CV3002.Controler_Setfings. Date_Time.Set_String String vy,mo,dd,hh,mi,ss
E31I-CoM_Ethernet, CV3002.Controler_Settings.Date_Time.ss String
E31-COoM_Ethernet. CV3002.Controfler_Settings.Date_Time.yy String w
£ >

After connectivity is proven and the basic method of sending commands to the controller is
understood, then connect your HMI or client application to the U-CON application. Sample
Connectivity Guides (.pdfs) can be downloaded from the Support section of Kepware’s
website. Reminder: Review your CV3002 User’'s Manual to fully understand what
commands make sense for your application. Be careful in using Mode change commands
and Enable / Disable commands with controllers in production use (user’s responsibility to
prevent data loss or unwanted program changes).



