Application Note

FESTO

Checkbox CHB-C-N
Telnet communication

This Application Note give an example for the Checkprogram CHB-C-N
selection by telnet communication. Pn: 3501040

Further on it shows how to influence different system parameter
setting by telnet access.
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1 Components/Software used
Type/Name Version Software/Firmware Date of manufacture
Checkbox CHB-C-N pn 3501040 3.6.1.0 H202
CDPX-X-A-S-10 pn 574412 Cc7
CDPX-EA-V1 pn 575300 E4
CheckKon 4.3 rel. 06
Codesys V3.5 SP 7 Patch 2
Designer Studio 2.6 Build 309

Table1.1: 1

Components/Software used
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2 Introduction
2.1 Description of the example

The example allow to change the checkprogram by manual edit of a programno. on the CDPX
panel. The program change is executed by the integrated PLC of the panel.

The Checkbox must be in STOP-mode when the communication is active. Therefore the
Checkbox could be switched to RUN and STOP mode by telnet command.

A second part show how to change parameter setting of the Checkbox. So global parameters
could be individually influenced by external access from PLC. These are new functions pro-
vided by the CHB-C-N. In the example we can lock the TEACH function and set-up another En-
coder/line frequency factor.

ETH Telnet connection

afe -

o -~
. ) - 0 -
. - o -
h FESTO -
Q Féfﬂ
Log in Log out
Active Program .
No. 3 LY
/ 50 @
b
Logged In Sedect new Q !
Program f
Error data transfer |
0¥ Q |
|
Lock Encodes /Line Frequency , LY
Start S0 Yoach 8 \
Button

The panel could be connected direct with the ETH communication cable of the checkbox.
(pn 8040452)
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Backgroundinformation:
The Checkbox CHB-C-N offers a memory for 256 different checkprogram. The selection of the
current checkprogram could be done by 3 different possibilities.

1. Change by PC software CheckKon
This change has to be executed by an operator. In the software there is an menu “System parameter” to do
the selection. So this is not suitable for an automatic process.

]

B8 System paramete
BE| B51 B (€5 | 2
=BG System

------ §! Set Checkbox to default values

... Language = CheckKen

----- Y Computation time last part

E---lE Check programs

----- $} Select check program by = CheckKon / Telnet

... Selected check program = 5

_Qn Info: Usable number of check programs
&-™g Cperating modes
-8 Error pararmneters

- ®1g Camera and image

- "™1@ Conveying system

- B8 Actuators

- ®1@ 1/0 configuration

| g IR ey R ey O |

2. Change by 24V 1/0 signal on PLC interface of the checkbox.
> Check manual for details and pin assignment.
Depending on parameter setting the amount of selectable checkprogram is limited.
In Checkkon software you can ask for the max. accessible checkprogram:

e =

- System

------ #§! Set Checkbox to default values

----- & Llanguage = Checkken

.7 Computation time last part Info: Usable number of check programs »

-Ig Check programs
. =16
L. Select check program by = PLC interface Usable number of check programs = 15 OK |
£l Infor Usable number of check programs Due to parameter settings:
-y Uperating rmodes ~ Extemal signal input activated = off
ma g ters * Number of jamming sensors = 1
fror parameters " Select check program by = PLC
[0 Camera and image
-®8 Conveying system
- B8 Actuators
£

- 110 cenfiguraticn

The maximum number is limited to 16 program!
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3. Change by telnet communication
This is the topic of this Application Note. It shows how to change the checkprogram by Codesys PLC-
controller. The selection is executed by telnet command on ETH interface. All of the 256 programs could be
used. In this example the PLC-controller is integrated in an CDPX panel. This offers the possibility to
initiate the program change by operator on the panel.

The Application Note describe the necessary components of the system. The Checkbox need
the firmware 3.6.1. Only from this version and higher the telnet commands were imple-
mented.

The other important topic is the library for the Codesys program. Here we use an “Special”
version of the CameraControl.lib. The purpose of the CameraControl.lib was to organize the
communication of SBO camera to Codesys controller. With the CHB-C-N were two new com-
mands, in the telnet, implemented. This is the “START” and “STOP” command. These com-
mands were not existing in the available CameraControl.lib. So the lib was updated, to deal
with this new commands.

Unfortunately this update was not processed in the official release management. So we have
to deal in the meantime with the special version:

+ |Festu_CameraCnntrul_3 = TelnetCheckBoxControl_CS_NoSuppart, 1.0.0.0 (Unbekannt) ‘CC 1.0.0.0

This library is included in the project archive of the sample project.
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3 Configuration of CHB-C-N with software Checkkon

The Checkbox is configured with the software ,,Checkkon* The software is available on the support portal. Be-
fore you connect to Checkkon you should check you ETH adapter setting on your PC and the camera. The demo
work with fix IP addresses for the particular components. So adapt your PC setting to a fix ip-address in the
same subnet as the camera. The camera has on default an address 192.168.2.20 255.255.255.0

The IP-setting of the Checkbox could be changed by the software FFT Festo Field Device Tool. » available
on Support Portal.

Start Checkkon and establish the connection to camera. Select the access level: modlf"catlon password

Please select the desired functionality and connection type.

— Function:

System ... modification [password) bl
—Connection to device:

Connect.. via Ethemet irterface |

Enter the password:

s e

Password:

I mission | | oK |

[w Save password Cancel |




Fehler! Kein Text mit angegebener Formatvorlage im Dokument.

Open the window: ,,System parameter*
Open the System and 1/0 configuration and do following important setting:

’ CheckKon - unnamed*
File Edit @ View Acticn Meode Mavigate Extra Window Help

System state Alt+5
System informaticn Alt+Y
Part contour

Grey scale line

Live image

System docurmentaticn

Feature graph B System parameter

Part statistics | B B 54*|E| =

Check
eck program manager C-B8 Systen df—

§! Set Checkboxto default values
@ Language = CheckKen

&7 Computation time last part

F-]-.T= Check programs

§ Selected check program = 3
L.fpi Infor Usable number of check programs
- Operating modes

18 Error parameters

7™ Camera and image

7- B8 Conveying system

-8 Actuators

=-®8 /0 configuration s

=5 Ethernet interface

=1-1g Telnet service
... Telnet Server = On (general operation)
& TCP port = 9358

- @lF Telnet streaming server = off

.4 TCP streaming port = S9%8
A XML Telnet Server = off

L. XMLTCP port = 2087
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The active inspection program is shown in the window: ,,Sytem state*

’ CheckKon - unnamed®
File Edlt-Actlon Mode Mavigate Extra Window Help

EELD e B
System information Alt+Y
System parameter Alt+P

Part contour

Grey scale line

Live image Alt+|
System documentation Alt+0
Feature graph Alt+G

COperating mode:  Auto mode

Part statistics Alt+T

System started

Check program manager

Mode: Diagnostic mode

System ready

State:

State name | State
Checkproar. no. 3

Checkprogr. name  Check program 1
Part data transfer Features

Send line Cff

Recorded parts in... no recorded parts

or in the display on the Checkbox:
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4 Function on CDPX

The CDPX is equipped with the Codesys licence to show the data transfer to the Checkbox by telnet. So the panel
could be connected to the checkbox without any additional PC or controller.

For simulation purpose it is also possible to work with the “device” CODESYS Control Win V3 with the enclosed
Codesys Visu in the project.

The page on the panel is built by the Designer Studio 2.6 software. The project is named: CDPX-Checkbox-C-N.

The CDPX panels are normally not equipped with Codesys Runtime. You have to buy Codesys licence
(pn 576045) or you can use demo license for test purpose.

How to activate the demo licence on the panel. Open the Designer Studio. Select the IP address and edit the
demo license:

Designer Studic

I File Edit RunIFormat View Window Help
E ol
il <
ProjectVie Manage Target...

+ -

[15.5

& Update Package
¥ Start JS Remote Debugger...

g Manage Target...
=
=
z @
> Y
( i
o Manat& Target b &
| Runtime I ILicense I[ Board |
License folder  C:\Users\shi\Documents\Designer Studio\workspace @
Panel Info

@ Activate Panel
SelectPanel 192.168.2.210 E]
(") Save License
Panel ID 0030D8022141
Activation Keys

CODESYS_DEMO CoDeSys Demo

bassmomin) TN\

Restart the HMI device to make the new license available. [Import License] [Acﬁvahe license




Open the Project:

0 cdpy-checkbox-c-n.jpr

Then download the project to the panel.
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Designer Studic Pr...

‘wa D

Manage Target...

7 Designer Studic - () OSDisk\B PBermnd'\Dokumente Technik\ Codesys\5T-Pregrammierung' AppMoteCheckbox\ COPX-Checkbox-APNote COPX- Checkbox-C-MNicdpx-ch
i File Edit Format  View Window Hel)

Update Package

@ % | 100%

Start JS Remote Debugger...

Ixend A B-m™

#1BinStd3 -

)
e e

I
]

S
1
@

‘Web Project Settings...

Strg=E

() Start Simulator F12

}y Stop Simulator Umschalt=F12

Web

-[f% Pages

- Templates

-l Dialogs

=™ Config

Q Protocels

-] Tags

B Trends

& Reports

; Alarms

f Events Buffer

TF Scheduler

%@ Multilanguage

-9 Screen Saver
3 Data transfers

49 Interfaces

[j--ﬁ Security

-5 AuditTrail

=8

agualajay ssolp Geg x| | analpgoalgn ‘1|

-l¢® Recipes

- Dictionaries - -

E-F® Keypads LStartJ
—

= @3 & % Font AgencyFB

Cog 7

@

@
@

r l
L Log out .

@

Logged in
L |

Error data transfer’
L |

"Lock "
r ! Teach
LStODJ Buttoru
— a——

s v A-B I U

il @

ctive Program’
No.
L
T Active
Program

L |
"Select new’
Program
L .|

0¥

"Encoder/Line Frequency "
Lor - 1
0
L |
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5 Codesys Program

Extract the project archive and open the project AP-NoteCB_CDPX.project.

Check if the special IFesto_CameraControl_3xx library is available in the Library Manager.

W AP-MNote oject - CODESYS the [EC ogra rovided by Festo

File Edt View Project Lbraries Build Online Debug Tools Window Help

HEE& | 05 G- [ 6% | OF |

Devices |> *+ o X /i: Symbol Configuration PLC_PRG 'm Library Manager x’ﬁ GYL_CDPX r'.' Device @ Visualization
=i5) APMoteCE CDFY | |3 Add library 3 Delete library | 73 Properties 7 Details | 5] Placeholders | fif Library repository

=-J¥ Device (CDPX)

MName MNamespace Effective version
= @U PLC Logic
= - Standard = Standard, 3.5.7.0 (System) Standard 3.5.7.0
u Application
“ VL COPX b Breskpointiogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) EPLog
o +-oli#l Festo_CameraContral_3 = TelnetCheckBoxControl_CS_NoSupport, 1.0.0.0 {Unbekannt) cC I

m Library Manager

- o8 System_VisuElems = VisuElems, 3.5.7.10 VisuElems

PLC_PRG (RG)

g
5
™8 cymbol Configuration 3 System_VisuElemMeter = VisuElemMeter, 3 (System) VisuElemMeter

= @ Task Configuration = System_VisuElemsSpedalControls = VisuElemsSpedialContrals, VisuElemsSpecial Controls

- MainTask 3 System_VisuElemsWinControls = VisuElemsiwinContrals, 3.5.7.10 (Sys VisuElemsWinControls

@Q PLCPRE = -@ 15247 sc_tehetcheckboxcontro]_cs_nosupport -
=i VISU_TASK ag D
ataOutputFrame
@ VisuElems, Visu_Prg ag AR

H Visualization Manager
TargetVisualization
& Webvisualization
@ Visuglization

D Version_History
+-[2) Function Slocks
3 ttemal
- visualizations
GlobaTextlist

Edit the IP address and the telnet port no. of the Checkbox at the CBlogin FB in the main program PLC_PLG:

Devices >~ o X /i 8  Symbol Configuration ) PLC_PRG X fm
=5 APNotsCE COFX - 4
=1 Device (COPX) 5 CBlogin: CC.Cameralogin;
- @[I PLC Lagic & CBlogout: CC.Cameralogout;
= O Application 7 CBchangeP: CC.ChangePrg;
“ L coPx % 8 CBx: CC.SBOCAM;
- : 3 CBReadFwW: CC.ReadFlagWord;
) Library Manager 10/  CBReadENC: CC.ReadFlagWord;
PLC_PRG (FRG) <fjmn 11|  CEWEW: CC.WriteFlagWord;

3

CRWNETIE LT - Ty ta® ] smlile e .

Library Manager

= Symbol Configuration

= @ Task Confiquration

= @ MairTask i Init FB Checkbox//
] PLC_PRG . —
= ¥ ysU TasK 4 CBlogin.sIPaddress:= '192.168.2.20"
= - 5 CBlogin.uiPort:= 2
@ VisuElems, Visu_Prg - Floan it = T

B Visualization Manager
Targetvisualization
& webvisualization
@ Visualization

CBlogout {Cam:= CBx);
CBchangeF (Cam:= CBx);
CEBFReadFW (Cam:= CBx);
CBReadENC (Cam:=CBx) ;

MRSt s+t (Mame — M Rarh oo

I
= TR i ]
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The program use different FB from the camera control library. for different operation. The
name of the function give information about action.
CC.Cameralogin;

CC.CameralLogout;

CC.ChangePrg;

CC.SBOCAM; (Structure of the camera)

CC.ReadFlagWord;

CC.ReadFlagWord;

CC.WriteFlagWord;

CC.WriteFlagWord;

CC.Start;

CC.Stop;

See the help in the Library Manager for further details.

Beside the above mentioned FB the rising edge detection of R_TRIG is used from the Standard library.

Set the connected CDPX as an active path.

Devices % * 0 X W2 Symbol Configuration PLC_PRG m Library Manager ﬂ GYL_COPY
=3 AP-NoteCB_CDPY i
= Device (CDPX) h Communication Settings Select the network path to the contraller;
E_ﬂ l::: ;D;;ication Applications |Gate-,-_-a~,--1
@ G _copx - = #e Gateway1 _
7 ES— [l HMI_SHI[0000.02D2] (active)
PLC_PRG (PRG) 'on

If the CDPX is not used as the controller, you have to do an update of the device to CODESYS Control Win V3.
(right mouse button on Device » Update Device)

Then you go online and download the project to the controller. > Run the controller.

Now you have to connect the Checkbox Ethernet with the CDPX by suggested connection cable, or do all the
ETH-connection by ETH switch. This allows to have an observing connection by PC.
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On the Display of the CDPX following control elements are available.

Log in Log out
Active Program

No.
50
Logged in Select new
Program

Error data transfer
0 ¥

3.

Lock Encoder/Line Frequency
Teach
Start Stop Button 8
@ @ @ Select new
.5 Factor
Locked
@ g

1. These are the buttons for the Log-in and Log-out sequence
The Log-in initiate the telnet connection on the port 9999. A successful connection is displayed by the
green LED at Logged in. Log-in could be done when the Checkbox is in Run mode.

2. Here the Checkbox could be started and stopped. That’s where the special function of the particular
CameraControl.library is used.

3. These button control the setting of the system parameter of the Checkbox. For parameter setting it is im-
portant and a necessity that the Checkbox is in Stop-mode!

“Lock Teach Button” is the Key-Lock of the Teach functionally. When the Teach button is locked an existing
checkprogram could not be influenced by the operator at the device. If the Teach button will be pressed in
the display of the Checkbox “Keyfield Teach LOCK” appear. On the CDPX the yellow Led show if the button
is locked.

The “Active Program No.” show the active Program on the Checkbox. It is updated with the Log-in to the
Checkbox. If you press on the figure below the “Select new Program” a menu open, and a new value for the
program could be edited. With the button beside the “Select new Program” the new selected program
could be set to active. The “Active Program No.” will change to the new value. If “Start” is pressed the de-
vice will start with new setting.

“Encoder/Line Frequency” is the display of the current setting of this important parameter. This parameter
influences the horizontal resolution of the image generation.

If you press on the figure below the “Select new Factor” a menu open, and a new value for the factor could
be edited.

With the button beside the “Select new Factor” the new selected factor could be set to active. The “En-
coder/Line Frequency” will change to the new value. If “Start” is pressed the device will start with new set-
ting.
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General behaviour on testing

In this example we show the control by telnet connection. It is not possible to get the current operation
mode of the Checkbox by telnet. So it is not visible on the CDPX if the Checkbox is in RUN or STOP mode
when the CDPX log-in the device.

As suggested to log-in only in STOP mode the display show the red Stop LED after connection. But when
the Checkbox is in RUN mode while Log-in, then the LED is indicating a wrong operational mode.

To overcome this situation, the operation mode could be indicated by the 24V signal on the PLC interface of
the Checkbox. So it is necessary to connect the signal “OUT_24Power” pin no. 21 to an input of the CDPX.
Then the real status of the Checkbox could be monitored. This hw based feedback of the status is recom-
mended for real application.

When Log-out is proceeded the Start and Stop Led will be reset.

Remarks on Codesys Program

All variables are commented in the program file. The names/comments should stand for the function and
explain itself.

Every action to control the Checkbox by telnet commands use an on function block of the CameraControl
library.
e.g.: CC.Cameralogin, CC.Cameralogout, CC.Start, CC.ChangePrg ...etc.

Most parameter were controlled and changed by particular flagword values. A table of the available flag-
word no. are enclosed in the appendix.

There are 2 function blocks to read and write flagword values. CC.ReadFlagWord and CC.WriteFlagWord.

In the enclosed Codesys example we show how to create an instance of the function block. Especially for a
better overview, we have used 2 different instances of the CC.ReadFlagWord and CC.WriteFlagWord fb.
Normally only one instance would be enough. And the different flagword no. and values would be refer-
enced by variables.

Example of 2 instances of the same function block.

CBReadFW: CC.ReadFlagWord; > read flagword value in general

CBReadENC: CC.ReadFlagWord > read only the Encoder/Line frequency factor
CBWFW: CC.WriteFlagWord;

CBWFWENC: CC.WriteFlagWord;

Important: Only one instance of a function block is allowed to be active during the program processing!
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Table of most common Checkbox Flagwords:

Flagword Basic Information
Current Checkprogram No.
System

Check programs

Selected Checkprogram
Operating mode

Lock Teach Button

Counter settings

Counter Mode

Counter Reached Position
Camera and Image

Line Rate

Encoder To Line Frequency Ratio
Greylevel Threshold

Upper Limit Viewing Area

Lower Limit Viewing Area

Forced stop of analysis
Forced Stop of Analysis Mode
Max. Part Length

Ignore Center Area of Part

Conveying System

part feeding system

Activate FeedingSystemTeachMode
Blow-Free Process

Extension of Blow-Free Process
Minimum Distance between Good Parts

Minimum Distance AllOrientationsMode

250

5008

5011

5020
5021

5451
5452
5455
5456

5457

5600
5601

5620

5802
5830
5831
5840
5841

only Read Acess!

Range: 1.. 256

not locked(0) / locked(1)

off(0) / on(1)
range: 1.. 5000 mm

range: 1002 .. 8539 (Hertz)
range: 1.. 64

range: 0.. 255

range: 8 .. 2055 (on default Reso-
lution)

range: 8 .. 2055 (on default Reso-
lution)

off(0) / on(1)

range: 10,0(100) .. 1000,0(10000)
mm (real Value = digit /10)
off(0) / on(1)

off(0) / on(1)

off(0) / on(1)

range: 10 .. 10000 mm

range: 0 .. 10000 mm

check only good parts in orienta-
tion_1(0) / check all good
parts(1) / check only good parts
in orientation 2 .. X(2) / check

all good parts, optimized for turn-
ing station (3)
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Actuators

Correlation check results and actuator number

First Actuator Good Parts 5900 range: off(0)/1.. 4
Second Actuator Good Parts 5901 range: off(0) /1..4
Actuator Jamming Area Full 5902 range:1..4
Actuator Counter Reached 5903 range:1..4

Good Part is wrong orientated as from Orientation X 5904 range:1..8
Actuator Wrong Orientation 5905 range:1..4
Actuator Bad Part 5906 range:1..4
Actuator Teach Parts 5907 range:1..4
Actuator Parts by Forced Stop of Analysis 5909 range:1..4

First Actuator Blow-Free Process 5910 range:1..4
Second Actuator Blow-Free Process 5911 range:1..4
Actuator Partls Inside of Minimum Distance 5912 range:1..4
Lenght-Factor Refering Activating Time Part Length 5950 range: 0,00 .. 500 (real Value = di-

git /100)



