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Copyright Notice

This documentation is the intellectual property of Festo AG & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo AG & Co. KG.

Festo AG & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice

Hardware, software, operating systems and drivers may only be used for the applications described and only in
conjunction with components recommended by Festo AG & Co. KG.

Festo AG & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.

The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

Mo liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo AG & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www festo_com.

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.

© (Festo AG & CO. KG, D-73726 Esslingen, 2018)
Internet:  http://www.festo.com
E-Mail: service_international@festo.com
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Hardware/Software

1 Hardware/Software

Typ/Name Version Software/Firmware Herstellungsdatum
SBOC-Q-R3B-WB 3.5.3.58

CECC-D TN 574415 Rev.03

Codesys 3.5 SP 4 Patch 1

Checkkon 4.3 rel 06

Table 1.1: Hardware/Software

1.1 Available manuals

SBOC-Q-R3B-WB manual from Support Portal www.festo.com/sp
DE: 548318

EN: 548319

CECC > Support Portal

Seite 4 von 20 Application Note — Siemens IOL_CALL mit CPX 10 Link master — 1.00



Description of the example

2 Description of the example

The intension of the example is to show, how to establish communication between a Codesys Controller CECC
and SBOC-Q camera. The CECC will change the active inspection program on the SBO camera by telnet TCP/IP
protocol. The communication is based on the CameraControl.library.

The example show the use of different function block out of the CC.library.

In addition this example could be taken to substitute an installation, where an |/0 CP module at CAN bus on SBO
camera, do an program change by I/0 communication. (see fig. 2)

Due to the fact, that CAN bus is not available on SBOC-Q-R3B-WB. The CECC work as a gateway to translate the
binary 1/0 signal of programno. to a telnet command with similar information.

So this is one possibility for a workaround to substitute the phase out camera model SBOC-Q-R1B with CAN
bus.

Fig. 1 Installation topology: 1: ETH Hub, 2: PC, 3: SBOC-Q, 4: CECC

Programno. on
telnet protocol

Binary Input

Telnet command signal far
by TCPfIP Programng

Application Note — Siemens IOL_CALL mit CPX IO Link master — 1.00 Seite 5 von 20



Description of the example

Fig.2 CAN bus installation for program selection by 24V signals

Binary Input
zignal for
Programno.

CGP-E02-M12-GL I

Note: This configuration with CAN bus is substituted by the Codesys example and program selection via CECC.
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Configuration of SBO camera with software Checkkon

3 Configuration of SBO camera with software Checkkon

The camera is configured with the software ,,Checkkon® The software is available on the support portal. Before
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 192.168.2.10 255.255.255.0

The IP-setting of the camera 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: modification password

Please select the desired functionality and connection type.

— Function:

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

Connect.. via Ethemet irterface |

Enter the password:

pos

Password:

I mission | | 0K |

¥ Save password Cancel | !l

Open the window: ,,System parameter*
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Configuration of SBO camera with software Checkkon

%= CheckKon - unmﬂﬂ*

|| File Edit || View || Action Mode Mavigate Extra Window Help

System state Aes B[R (SE | 4- | N2
Systern information Alt+Y
System parameter Alt+P
Part contour Alt+K
Grey scale line Alt+L
Maode Live image Alt+1
State System documentation Al+0O
Feature graph Alt+G
Part statistics Alt+T
iow Check program manager Alt+M
Creck - . | 2
Checkprogr. name  Default checkprogram o | B
Acquistion mode  Triggered -8 System
Preprocessing an... On -
Part datatransfer  Features 8 Ef.ralu.atlon
Live image transfer  OFf [@-™3 Lighting
Recorded parts in... no recorded parts .'[: Carnera image and preprocessing
=B H 1/0 configuration
... Select check program by = general VO
837 Selected check program
™3 Internal /O interface
"E: Internal status LEDs
-8 CAN interface

G- @ Ethemnet interface

Open the I/0 configuration and do following important setting:
= o[5Sl
B B By | &) | 2
R e =uztion -
B2 Lighting

B8 Camera image and preprocessing

E|.'E= I/0 configuration
- 4p[r Select check program by = general I/'0 I I

kg7 Selected check program

-®8 Internal /0 interface

™8 Internal status LEDs

[#-™g CAM interface

=- B8 Ethernet interface

.. 4pl¥ EasyIP Server = Off

- 4plr EtherMet/IP Server = Off

..... & WebViewer = Off

=-®8 Telnet service

I ----- ® Telnet Server = On (general operation) I !
----- # Authentication required = No

..... # TCP port =9999

-4 Telnet streaming server = Off

----- & TCP streaming port = 9998

- 4plr XML Telnet Server = Off

- XML authentication required = Mo

..... & XMLTCP port = 9997

=-®8 Modbus service -
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Configuration of SBO camera with software Checkkon

The active inspection program is shown in the window: ,,Sytem state

£ Ottt —
IFllE Edit || View || Action Mode MNavigate Extra Window Help

~u

i e System state Alt+5 ||!‘R|ﬁ_|kq
System information Alt+Y
Systern parameter Alt+P
Alt+ K

Part contour

Grey scale line Alt+L

Live image Alt+]

System documentation Alt+0

Feature graph Alt+G = Ll T

Part statistics Alt+T System started
Diagnostic mode

Check program manager Alt+M
Ready for operation

State name | State

Checkprogr. no. (5

Checkprogr. name  Detault checkprogram
Acguisition mode Triggered
Preprocessing an... On

Fart data transfer Features

Live image transfer  Cff

Recorded partz in... no recorded parts

Note: Checkkon and CECC can be connected simultaneous to the camera. So it is possible to see the current
programno. immediately.
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4 CECC

4.1 Pinassignment for the demo use

Xg

=

Run {3 () Net
Errar_y (_)Mog

ETH
|
&)
oo 73 Clghal | s
dghal Imeufl %3 olaitol mour] X Digital Quipol %3
t 44 -
10.0 -—--10.7 24V
Input Byte 0 Supply
248V Programno. 0 0.0 = Error
Supply 1-255 0 0.1 = Program change 0.K
| 1.0 = Set new Program
11.1 = Reset Error
Seite 10 von 20 Application Note — Siemens IOL_CALL mit CPX 10 Link master — 1.00



4.2 Description and working sequence

24V supply for control and load voltage.

Input-byte 0 is the terminal where the binary coded programno. is applied. No signal (OV) keep the current
program.

Any other bit combination will be transferred as new programno. to the camera, when a positive edge (24V) is
applied to the Input 1.0.

The successful program change will be displayed as a High (24V) signal on the Output 0.0.

If the program switch failed, and the transfer was not successful the Output 0.1 will flash with a
frequency of 0,5Hz.

The Error state could be reset by positive edge (24V) at Input 1.1. The Error output will be reset and the program
wait for new Input signal.

4.3  ETH setting of CECC

The IP-address of the CECC must be adapted to the IP setting of camera and PC.

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

Example: 192.168.2.11 255.255.255.0
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5 Codesys

5.1 Prepare the demo file

The demo file | ® Application-note-Programchange.projectarchive

necessary library and system files were included.

is an project archive. That mean that all

So please extract the archive on your PC:

‘% Application-note-Programchange.project - CODESYS the IEC 61131-3 programming sys

File | Edit View Project Buld Orline Debug Tools Window Help
S] MewProject..  Cti+N X B L% % % | | - [
(& Open Project.. Cid+0
1 Close Project
I Close Proje -~ 0 X m Digital Inputs
[ Save Project Cil+5  age E] 1 PFROGRAM
Save Project As... = : VAR
: : 3 cam
|_Proiect Archive b Edract Archive... | . cam
Source upload... Save/Send Archive... 5
Source download... ager f F—E‘
7 iati
& Print... RG) g CaEm
uration 5 .
[ Page Setup... - AbL:
sk 10 ETTI
Recert Projects b [ PRG 11 Bes
Exit Alt+F4 rs :—E Pro
= -.-mmr[ Manager 13
& visualization B Erm
= [T onboard (CECC 141/530) 1|
2 Digital Inputs 134
2 Digital Cutputs 135

Then you find the hole program in the PLC_PRG and an Visualisation. The demo allows to work with the Visu and
with the hw input and output of the CECC.

Seite 12 von 20 Application Note — Siemens IOL_CALL mit CPX 10 Link master — 1.00



5.2  Comissioning

Wire all ETH connection as in fig.1 shown.
24V Power on for all devices.

Keep Checkkon connection and observe window. System State

Setup connection to CECC

% Application-note-Programchange.project - CODESYS the IEC 61131-3 programming system provided by Festo

-
File Edt View Project Build Online Debug Toolzs Window Help
BzE & LY A =R | = | P
DETE >~ % X || [ Digtalinputs [ g PersistertVars PLCPRG [l LbrayM
B -@ Appication-note-Programdiange Communication Settings I.Applicaions I Files I Log I PLLC settings I PLC shell I Users anc
=51 Device (CECC-D)
=-Ell PLC Logic Select the network path to the controller:
= u Application Gateway-1:0000.025E
GWL
% ’ = .11.'1. Gateway-1
Library Manager - -
[Tl |Keim-CECC-D-94 [0000.025E] (active) [

PLC_PRG (PRG)
= @ Task Configuration
=g MainTask
& PLC_PRG
‘T PersistentVars
Visualization Manager
@ Visualization
=] onboard {(CECC 141/30)
2 Digital Inputs
. Digital Qutputs

Set the connected controller to active device.

% Application-note-Programchange.project - CODESYS the IEC 61131-3 programming system pre

File Edit View Project Build | Online | Debug  Toolz Window Help
S E S R AR e
Logout Cid+F8
Devices Create boot application | Inputs i
= _@ Application-note-Frogramchand Create USE files w
= s+ Device (CECCD) Download

PLC_PRG (PRG

Bleset wam
= @ Task Configurz - .
set
=38 MainTask ks
@ PLC P Reset origin
T PersistentVars Simulation

Visualization M

§e
@ Visualization

Scan Festo devices

Security

= Elﬂ PLC Logic Online Change netwark path to the
= a Application :D000.025E
“ e Source download to connected device
ﬁﬂ Library Manag Muttiple Download... Gatewa_'_.'—1
] Keim-CECC-

= [ onboard (CECC 141/50,
"2 Digital Inputs
"2 Digital Outputs

Login to CECC and start the controller:

L= -
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Then the connection from CECC to camera should be established successfully.

&7 0: J//Login to camera

&3 camlogout. xExecute|fiEg: =FLL5E;

3 camlog.xExecutc|jRNEY: =TRUE ;

70

71

72

T3

T4

75

76 END IF

78

=)

80 1: // Wait for slope on Input or Visu Lo start program change process
81 IF r_edge.[fIER or visul|[fMER then
az istate[ 1 | :=2Z:

EE EchangeOKINES): =FL1E;

24

85 END IF

=1

Camera is connected and the state machine wait in step 1 for the input 11.0 to start program change.

Apply 24V input signal to Input byte 0.
Then give 24V positive impulse to Input 1.0
Check if in Checkkon window System State the Checkprogramno. Has changed:

58] System state =
Operating mode:  Auto mode

System started
Mode: Diagnostic mode
State: Ready for operation

Checkprogr. no. 128

eCkproagr. Name ault checkprogram
Acquisition mode Triggered
Pre-processing an... On
Part data transfer Features
Live image transfer  Off
Recorded parts in... no recorded parts
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5.3 Working with Visualisation

For testing procedure it is possible to work with the integrated Codesys visualisation.

vevices

= -@ Applicaon-note-Programchange
= i+ Device [connected] (CECC-D)
=B pLC Logic
= £ Application [run]
@ oL
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
H] pLC_PRG
TI' PersistentVars
Visualization Manager
@ Visualization
=¥ ] onboard (CECC 141/30)
% Digital Inputs
2 Digital Outputs

3:Reset Error state button.

puts

r” PersistentVars Hg PLC_PRG rm Library Manager

Select: Visu Control OR  HW Input

Visu Programno.1 — )

['$% MainTask [[{j Device
L W

Set Mew Program

(Acknoledge Error State

o @ @o
ActheProgram Narbaon Camera 128 |

1: Selection switch between HW-Input control or Visu control.
2:Push button to start program change. Same function as Input 1.0

4: Input box to select new programno. on mouse click » tic on field and a message box appears
Green LED: lights on when transfer was successful
Red LED: flashes when an Error occurred and transfer were not successful.
5:Display the active programno. from the camera
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5.4 Test

Select: Visu Control OR  HW Input

Visu Programno.1 ‘ ,/‘@)
- [ —
/ |1 4—-—

‘ Min: 1 Max: 256
Set Mew Program Acknoledge
Q @ G 7 8 9 Back
4 5 G Clear

_ 1 2 3 ESC

Select the Visu control with select button
Tic on Input Box, by mouse and edit the new programno. to message box
Confirm the no. by OK in the box.

Tic on push button: Set New Program

» Green LED must highlight
» Active Program Number on Camera display must show the edited no.
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Select: Visu Control OR  HW Input

Visu Programno. ‘

Set Mew Program Acknoledge Error State

Test for Error

Change the following setting in Checkkon system parameter:

ottt )
e ———

| File Edill\ﬁ:w Action Mode Navigate EBxdra Window Help

System state
System information Alt+Y
System parameter Alt+P

Part contour

Grey scale line

Live image Alt+]
System documentation Alt+0
Feature graph Alt+G
Part statistics AT 1 B @| e

Check program manager Alt+M
B8 Evaluation

B2 Lighting

Camera image and
™8 1O configuration
©§fF Select check program by = general /O

¢ Selected check program
B8 Internal [/ interface
B8 Internal status LEDs
B8 CANinterface
B8 Ethernet interface

To this setting: Select check program by CheckKon.

With this setting the telnet command for changing the programno. on the camera is not accepted!
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E Systemn parameter

=1 5 €

B Evaluation

[-™3 Lighting

; B8 Camera image and preprocessing
£1-®8 /0 configuration

----- B Select check program by = CheckKon

e ol Rrogrd = 120
-8 Internal /O interface

- Internal status LEDs

"E: CAM interface

-8 Ethemet interface

Then select a new programno. and tic on the Set New Program button.

Select: Visu Control OR HW Input

Visu Programno 8 @f)

oy

Set Mew Program Acknoledage Error State

°c@® @©
oG

Result:

The Red LED flash with 0,5 Hz.

The “old” program stay on the camera » see Display

Controller stay in this state until the button: Acknowledge Error State is pressed.
After that the Led is off and the controller wait for new tic on Set Program button.

Note! The Error will not occur when the preselection of the programno. is the same as the
active program on the camera.

In this example that state will be simulated, when you preselect programno. 1 and transfer. The result is a green
LED and the active programno. is 1.
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6. Detail on Programming
Step1is the “waiting” state. Here we wait for Input signal as described in chap. 5

Step 2: After the Input signal for program change is appeared the camera is checked if it is in ready state.
The ready state is given in flagword 16 on the camera. For this we use the fb to read flagword.

(camera control.library) If ready is 1 then we forward to the next step 3. If camera is not ready we wait and count
the cycles. This counter evaluate if there were long processing times of the camera. Only for analysis demands.

Ne FF Fhank TF s N s Deed E A
2: //F Check 1f camera 15 ready; Read fw 16

visul:=FRLSE;

IF Abfrage bereit.xDone AND Abfrage bereit.lrResult=1 THEN
istate:=3;

Ebfrage_bereit.xExecute:=FRL3
ELSIF Abfrage_bereit.xDone AND Abfrage bereit.lrResult=0 THEN

Ebfrage bereit.xExecute:=FARL3E;
errorcounter:=errorcounter+l;

ELSIF Abfrage bereit.xError THEN
istate:=99;

Ebfrage_bereit.xExecute:=FRL3E;
END IF

Step 3: In Step 3 we archive the new programno. It will be set by Visu or Inputbyte of the CECC. The new no. is
transferred to the camera by fb Change Program (camera control.library).

/4 Select which Programno.
IF wisuPselect THEN
Programnr.uiCheckProgram:= visuPno;

ELSE Programnr.uiCheckProgram:= PIbyte;

END_IF

IF Programnr.uiCheckProgram >0 THEN

;o e 17 F e oy =D Tlyrrs »
A/ Brogramny. uilheckProgram:=PIbyte;

Programnr.xExecute:=T
ELSE istate:=1;

END_IF

IF Programnr.xDone THEN

istate:=4;

ELSIF Programnr.xError THEN
istate:=39;

END IF
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Step4: In Step 4 the output 0.1 for the successful download of the program is set to true. Then the next step to
waiting state 1.

] = S i M R
T w f SEE LS et L Iar Succes

sl

Pchange(QK:=TEUE;
Programnr.XExecute:=FLLIE;

istate:=1;

Step 99: Error Case. Every Error on any used fb will call the state 99. The blink sequence for the output 0.0 (Error
LED) is started. Then the current programno. is read from the camera by fb read flagword 250. This will be dis-
played in the Visu. The program keeps in the state 99 until the acknowledge input 1.1 get an true signal. When
the state 99 will be left, the telnet connection will be logged off. The next state is 0 with the log-on fb.

This procedure will overcome failures on ETH disconnections.

859+ /7 Fryorescs: cbsrt hlink snd =i
8%9: // Errorcase; start blink and read

Errorblink05.ENABLE :=TRUE;

Bbfrage_bereit.uiFlagWord:
Abfrage_kereit.xExecute:=IE
Programnr.uiCheckProgram:= LREAL TO UINT (Abfrage_bereit.lrResult);

IF bIErrorickn OR wisuErrikn S /Error confiymation
THEN istate:=0;
Errorblink05.ENABLE:=
Programnr.xExecute:=F
bBElinkON:= FALSE;
camlogout.xExecute:

camlog.xExecute:=FLLSE;

Bbfrage_bereit.xExecute:=false;
END IF

END CASE

End of document
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