Application Note

FESTO

CECC-LK as I0-Link Master

Connected to SDAT

The application note contains a step by step explanation how to CECC-LK;
configure a SDAT sensor as 0-Link device connected to CECC-LK SDAT

in Codesys V3.
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Components/Software/ IP address used

1 Components/Software/ IP address used

Type/Name Version Software/Firmware |IP address Subnet mask
CECC-LK V1.4.0.1 192.168.0.20 |255.255.0.0
Laptop - 192.168.0.100 |255.255.0.0
Codesys V3.5 SP7 Patch 4

SDAT-MHS-M100-1L-SA-E-0.3-M8 REV 4

NEBU-M8G4-K-2.5-LE4

ADN-16-100-A-P-A

Table1.1: 1  Components/Software used

1.1 Recommended manuals / IODD

SDAT manual:

https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/351653/443787/SDAT-MHS_2016-
07d_8064926g1.pdf

|ODD:
https://www.festo.com/net/en-gb_gb/SupportPortal/default.aspx?q=1531267+I0DD&tab=4

CECC manual:
https://www.festo.com/net/SupportPortal/Files/407042/CECC_2014-03a_8036062g1.pdf
Target Support:

https://www.festo.com/net/en-
gb_gb/SupportPortal/Downloads/415525/443515/CECC_3.5.7.159(ad778b5e1029).package

NEBU catalog:
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/272418/208021/nebu_en.pdf
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1.2 Topology

Ethernet

Components/Software/ IP address used

Laptop
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1.3 Wiring

[0-Link is a point to point communication (1 Master -> 1 Slave). In our example, we use port 1 of [0-Link master
from CECC-LK. Festo has the NEBU cable series to connect the CECC-LK and SDAT. To get the correct wiring,

please check the following pin assignments.
CECC-LK:

3.5.8 10-Link on the CECC-LK

X11 V-10L

Ofe & & 8|0 e e o000 0S00S0000C000000000S

| | [ | 00 O O (o]e] (o)) o0
o +c/al- 24 olec/aL 24 ofec/ar 24 olisciar 24 o] feciaL
(4] (5] 6]
10-Link load voltage supply X11

[2]..[5] 10-Link master ports for connecting IO-Linkfevices X12 .. X15
[6] 10-Link device port for connecting the CECC-LK as an 10-Link device X16
Figure: CECC-LK, top manifold rail with 10-Link interfaces

10-Link Pin Signal | Comment

X111 24 Connection for load voltage supply for 10-Link master ports™ UA+
X11.2
X11.3 0 Connection for load voltage supply for I0-Link master ports™: UA-
X11.4 (GND)

X12..15.1 L+ 24V

X12..15.2 clQ 10-Link communication signal

X12...15.3 L- ov
X12..15.4 24 UA+
X12..15.5 0 UA-
[6] X16.1 L+ 24V
X16.2 cla 10-Link communication signal
X16.3 L— ov

1) Port class B

Table: Pin allocation of the 10-Link interfaces on the CECC-LK
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Components/Software/ IP address used

NEBU:

Electrical connection: socket, 4-pin, M8 — plug, 4-pin

1 BN Plug M8 Plug M12
2 2 WH 1 1
3 BU @ 2 2 4
4 BK 4
3 3

SDAT:

» Pin allocation
Plug M8x1, 4-pin

ov

"N
oW N
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Operating voltage +24 V DC
Analogue output 4 ... 20 mA

10-Link/switching output

Wire colours

1 BN=brown
2 WH=white
3  BU=blue
4 BK=black
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Configuring the 10-Link master

2 Configuring the 10-Link master

2.1 |0-Link configuration
Download the 10DD file of SDAT and install it in the Codesys

¥ Device Repository N

/!

Location: [Wstem Repository '] Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

Name Vendor Version Install...
E2 ﬂj Miscellaneous
+-[ cPx Modules
+-[4J Festo HMI

I |
7]
-
al

+ (1) Feldbusses
& U:j PLCs Instal DTM....
+-&P SoftMotion drives
Renew device
repository

E ;

e ——

New an 10-Link master project, select CECC-LK and activate 10-Link Master

|=] New Project M

Categories: Templates:
-~ Libraries ~ -7 i
3 Projects P e @ » q;ﬂ

CDPX CECC CPX-CEC Empty Standard
project project project project project

A project containing one CECC, one application, a CANopen master (optional), an 10-Link master (optional) and an empty

Name: Untitled1
Location: C:\Users\cnotonpl\Documents\IPT\Regional TSTVIO-Link\Program - E
K ] [ Cancel ]
— .J
L = _— = —
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Configuring the 10-Link master

You can either right click the port 1 -> Plug Device to add sensor manually
= (&3 Task Configuration
=% MainTask
&) PLC_PRG
= oOnboard (CECC 141/80)
% Digital Inputs
2 Digital Outputs
=@ 10_Link_Master (I0-Link Master (4 Ports))
4 |<Empty> (<Empty=)
L <Empty> (<Empty=)
L <Empty> (<Empty=)
L <Empty> (<Empty>)

& Cut

Copy
Paste

¥ Delete

(2 Properties...

Add Object

2 Add Folder...
Plug Device...

Disable Device
Edit Object
Edit Object With__

Ly

Edit IO mapping

Import mappings from CSV.__.
Export mappings to CSV...
Simulation

Device Configuration 4
[T = TULEl difioCaret

Or right click the I0_Link_Master -> Scan For Devices
"3 Digital Outputs |‘
|

- @ [N

|
K <Emp| g, Copy

<Emp Paste

Delete

K
£ <Emp x
¢ .

<Emp Properties. .

Add Object
[ Add Folder. .

Insert Device...
| Scan For Devices. ..
Disable Device
Update Device...
Edit Object
Edit Object With. ..

L

Edit 1O mapping
Import mappings from CSWV...
Export mappings to CSV...

Simulation

Device Configuration

& e o0 D =

— -

And after a moment, you will automatically find the device

N
Scan Deﬂces E@Iﬂ
-
Scanned devices B
Devicename Devicetype
SDAT_MHS_M100 SDAT-MHS-M100
Attention! The df was not found in the rey ry DevicelD: 0000000000
Attention! The d t found in th itory DevicelD: 0000000000
Attention! The d was not found in the repasitory DevicelD: 0000000000
C
pr—. p———
L
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Configuring the 10-Link master

2.2 Configuration of Parameters and Testing

Test the cylinder from zero point to max stroke, make sure that the SDAT sensor does not have a red LED indicat-
ing piston outside maximum range. If there is a red LED illuminated, then use screw to adjust the position of the
sensor.

Status signals in normal operation

LED indicator Description
Yellow Green Red
- Al Green LED illuminated: Ready status (yellow: Any, red: Off).
- -’Q‘- O — Analogue output function or switching output operating mode.
— Piston within the sensing range.
_ Al - | Green LED flashing at 1 Hz: Ready status.
- _’g‘_ Y212 10-Link operating mode.
oL ALy Yellow and green LEDs illuminated: Ready status.
_’Q‘_ -’”: o — Switching output switched.
— Piston in the range of a programmed function.
b Green LED flashing 3 seconds at 3 Hz while the operating key is pressed:
O -’Q‘: O Operating key blocked.
- .. <&’ |Red LED illuminated: Status display.
L ‘o _’/. %~| - Piston outside the sensing range.
Tab. 4 LED displays in normal operation

The 10-Link function cannot be set via the operating keys on the device. All settings for set-up, commissioning
and parameterisation are made in the higher-level controller of the I0-Link master.

Go to the SDAT 10-Link configurator
First use the Teach Scalepoint function to set the two ends of the piston
I0-Link Device Info

4

User role:

Spedialist

() 1dentffication menu

_

| 10-Link Parameter
() Diagnosis menu

FESTO

@ Parameter menu (7) Observation menu

10-Link I/O Mapping

- I5 @ Set to defaults e Rread Objects ~Hwrite Objects
| Information
Status
Name Value Unit r/w Description Index
=L@ Device menu
+ - Device Access Locks w 12.0

@ Standard Command wo  Reset all parameters to facto... 2.0
@ PDV inverting PDV standard: Mini... rw  Invert the direction of the po... 12304.0

- [@ Device analogue output menu
@ Scalepoint start 117 rw  Scaling of the current output.  12288.1
@ Scalepoint end 10149 rw  Scaling of the current output.  12288.2
@ Standard Command wo  Teach the position of minim... 2.0
% Standard Command Teach scalepoint ... wo  Teach the position of maxim... 2.0

There are three possible modes and 4 record entries we can use in SDAT, here in our example, we use both Cyl-

inder Switch as Switchpoint Logic for BDC1 & BDC3.
Use also Teach Buttons for the setting of setp(L)ints

. , e e e e e

=-L@ Binary data channel BDCL menu
@ Setpoint 1 60.1
@@ Setpoint 2 293 For safety 60.2
@ Switchpoint logic NO, Normally open reason! 61.1
@ Switchpoint mode Cylinder switch 61.2
& Hysteresis 24 61.3
@ Standard Command [ Teach SP1 BDC1 ] wo  Window comparator: First s... 2.0
@ Standard Command [ Teach 5P2 BDC1 ] wo  Window comparator: Second... 2.0

Here | use value 103 for Setpoint 1, which is smaller than scaled zero point valued 117 for the safety reason, be-
cause sometimes due to the big force, the piston can go further than your taught static zero point.
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Configuring the 10-Link master

Set also Switchpoint Logic for maximum stroke
E@ @ Binary data channel BDC3 menu

:@® Setpoint 1 w 16384.1
:@® Setpoint 2 w 16384.2
@ Switchpoint logic NO, Mormally open r-wF - 16385.1
n ] ) ; or sare
@ Switchpoint mode Window comparator rw y 16385.2
- : reason!
@ Hysteresis 24 rw 16385.3
@ Standard Command [ Teach 5P1 BDC3 ] "Window comparator: First s... 2.0
@& Standard Command [ Teach 5P2 BDC3 ] wo  Window comparator: Second... 2.0
Cylinder Switch Mode means
’_I-‘E i i E ) 00 Iq
L |E :
out : :
T 1
1 I
Vo | ——— Switching travel
| I ——— hysleresis
1 1 I
1 |
al [y | .
IN
[1] Teach point
Fig. 5 Cylinder switch function
Now we can make the test.
At the zero position
Channels
[yariable Map... Channel Address Type  Defa.. CurrentValue PreparedVal.. Unit  Description
=L position data and switches
ER Position data %IW1 UINT 24
R Binary data channel BDC4 %I¥4.0 BIT on Off
R Binary data channel BDC3 %D¥4.1 BIT FALSE on Off
k] Binary data channel BDC2 %IX4.2 BIT FALSE on off
b Binary data channel BDC1 %IX4.3 BIT TRUE \ on Off
At the end position
Channels
Variable Map... Channel Address Type Defa.. CurrentValue PreparedVal.. Unit  Description
=4 position data and switches
+ Position data OpIW1 UINT 2079 0..2088 Position...
R Binary data channel BDC4 %D4.0 BIT m— on Off
E Binary data channel BDC3 %IN4.1 BIT on off
k] Binary data channel BDC2 9%IX4.2 BIT FALSE \ On Off
- Binary data channel BDC1 %43 BIT FALSE On Off
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Configuring the 10-Link master

2.3 Programming in Codesys

2.3.1 Program to read parameter by coding

Import Festo_CECC_IOLink_3 library to project, in the project we are using the Functions & Function Blocks un-
der folder Master of this library

Standard = Standard, 3.5.2.0 (System) Standard 3.5.2.0
+ IoStandard = IoStandard, 3.5.4.0 (System) IoStandard 3.5.4.0
+ Festo_CECC_IOLink_3 = Festo_CECC_IOLink_3, 3.0.2.8 (Festo AG & Co. KG) IOL 3.0.2.8
=2 festo_cecc_iblink 3 E]

_] VersionHistory
+.IJ Converters
+-I2J Device
=12 Master

+-2 Events

+-I General

+-IJ) Parameters
+-IJ Process data

First we test the I0Link connection by the Function Block GetMode
= 1) festo_cecc ik 3 [ =] “ ||| nputs/outputs | Graphical| Documentation |
_] VersionHistory
+-2) Converters

FUNCTION_BLOCK GetMode

i _' Device T\%me Type Inherited  Address Initial Comment
=) Master from
12 Events _ | | byPort BYTE 10-Link port 0..3
7@ Generd | | eMode PORT_MODE See PORT_MODE enumeration.
%2 PORT_MODE xSensorConnected BOOL Sensor is connected and line is
9¢ VALIDATION_MOI running in OPERATE mode (will
GetCounterInfo be false in PREOPERATE
GetMode mode). *)
HardwareErrorCh—
SetMode

Setvalidation -

Being noticed that we are using IOL port 1, but in this FB we should use port number “0”!

If the connection is OK, you get the return value “True”.

i3 GetModePortl (byPort[ 0 | == xSensorConnectediElEF>xFPortlConnected

=

xSensorConnectedm}xPortSConnecte FALSE e
xSensorConnectedfiEFF>xpPort4connectedfiER) ;

"
g
m
H
1}
0
i
Y
g
ja!
m
0
ok
m
LL
=
[
T

GetModePort3{byPort 1=
GetModePort4 (byPort[ 3 | :=

(TR S .
=

=

Next we will use the FB ReadParameter to read the parameters from SDAT.
In this case, we read the Product Name, Switchpoint Logic of BDC1 and Switchpoint Mode of BDC1.
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Configuring the 10-Link master

Check the index oftheStle parameters

I0-Link Parameter

I0-Link I/0 Mapping

FESTO

User role:

Observer

M

(@) Identffication menu

() Parameter menu () Diagnosis menu

) @ Set to defaults H e Read Objects H AT
Information
Status
MName Value Unit rfw Description Index
& vendor Name Festo AG & Co. KG ro 16.0
& Vendor Text http://www.festo.c... ro 17.0
SDAT-MHS-M100-1... ro
[3| @ Product1D 1531267 ro 19.0
@ Product Text Position transmitter ro 20.0
@ serial Number 357PLFZ2VLW ro 21.0
& Hardware Version RO4 ro 22.0
[ Firmware Version RO3 ro 23.0
& Application Spedific Tag wEE w 24.0
+.[:® Direct Parameters 1 rw 0.0
10-Link Parameter FESTD U?_aer role: Spedialist : ‘] _
) ) () Identification menu @ Parameter menu () Diagnosis menu
I0-Link I/0 Mapping
) @ Set to defaults H i Read Objects H I i
Information
Status
MName Value Unit rfw Description Index
+-[@ Device menu
+-[@ Device analogue outp...
=-[@ Binary data channel B...
& setpoint 1 103 w 60.1
@ setpoilt2 293 w 60.2
NO, Normally open rw (61.1)
Cylinder switch w (51.2 )
@ Hysteresis 24 w 61.3
& standard Command wo  Window comparator: First s... 2.0
& standard Command wo  Window comparator: Second... 2.0

+-[@ Binary data channel B...
+-[@ Binary data channel B...
+-[@ Binary data channel B...

Only one function block for read/write parameter for one port is allowed!

+-[@ Teach-in menu

We program accordingly, and get the results

EN

10
13
14
15
16

Nooo

~

IF xrortlConnectedffi[d] THEN

CASE byStep[ 3 | OF

//read product name

IF NOT ReadParameterPortl.xBusy[gigg THEN

ReadParameterportl (xExecute|fiBd := TrRUE, byPort[ U | :
ELSIF ReadParameterPortl.xBusyjfiiGg THEN
ReadParameterportl (xExecutefiEg := raisE);
END IF

IF ReadParameterPortl.xDonec]ji3] THEN

bystep[ 3 ] := 1;

END_IF

//read Swtichpoint Logic in BDC1
IF NOT ReadParameterPortl.xBusy|gMiSg THEN

ReadParameterPortl (xExecute[flBd := TRUE, byPort[U | :
ELSIF ReadParameterPorcl.xBusy|gliSg THEN
ReadParameterfortl (xExecut=[fiEH := FaL1sz);
END_IF

IF ReadParameterPortl.xDone[fiE] THEN
byStep[ 3 | := 2;

END_IF

//read switchpoint Mode in BDC1

IF NOT ReadParameterPortl.xBusy[gigg THEN

ReadParameterportl (xExecute|fiBd := TrRUE, byPort[ U | :
BLSIF ReadParameterPortl.xBusy[giiEg THEN
ReadParameterportl (xExecutefiEg := raisE);

END_IF
IF ReadParameterPortl.xDonejji[3] THEN

bystep[ 3 ] := 3;

END_IF

We get the result:
strProductPort1 = ‘SDAT-MHS-M100-1L-SA-E-0.3-M8’

xSwtichPoint = False
bSwitchPointMode = 1
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), wInde := 13, pbyData[62404CZE2T | := ADR (strProductPort1[SDATMASH Y |)) ;

0, winde := &1, bySubindex[ 2 ]

0, winde := &1, bySubindex[ 7] :

//which means Normally Open
//which means Cylinder Switch

™

:= 1, pbyData[ I67404C2821 | := ADR(xSwitchPointLogiclgiEd) ) ;

/

2, pbyData[ T6HMECZE2T | := ADR(bSwitchPointMode[ 1)) ;

™~
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Configuring the 10-Link master

2.3.2 Read process data
You can read the process data directly under the 10-Link /0 Mapping of this sensor in |0-Link configurator

Devices - x PLC_LPRG [T Device 10_Link_Master  [7a BIS_M_451_072_001_07_S4 | TaskConfiguraton “## SDAT_MHS_M100 x [fij Library Manager
=3 Prepare
¥ Channels
7= Dece [connecte] (CEOCIR) onkoereEe Variabl Mapping Channel Address Type DefaultValue CurrentValue Prepared Val Unit Descripti
ariable a 1N annel ress e efault Value urrent Value repare al... nit escription
= &l PLC Logic 10-Link Parameter o c [ile) ¥P! p p
- & hppication [run osition data and swic...
L | 10-Link 1/0 Mapping w % Positiond..  9%IW1 UINT 441 0..2088 Pos.
fi§ Library Manager o
PLC_PRG (PRG) Information Binary da..  %IX4.0 BIT on Off
» Binary da... %Ix4.1 BIT on Off
=& Task Configuration
Status % Binary da..  %D@.2 BIT on off
=& MainTask " | .
9
& pLC_PRG Binary da... %Ix4.3 BIT on of

= 3 (@ onboard (CECC 14Y/80)

A% Digital Inputs
A2 Digtal Outputs
= 10_Link_Master (I0-Link Master (4 Ports))

(@ SDAT_MHS_M100 (SDAT-MHS-M100)

W@ BIS_M_451_072_001_07_S4 (BIS M-451-0,
K <Empty> (<Empty=)
K <Empty> (<Empty>)
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