Application Note
FESTO

CECC-LK as I0-Link Master connected to
Balluff RFID Device and data carriers

The application note contains a step by step explanation how to
configure a Balluff RFID read/write system as 10-Link device
connected to CECC-LK 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
BIS0103 V1.70
BIS M-451-072-001-07-S4
BIS0045
BIS M-111-02/L
BIS0046
BIS M-112-02/L

Table1.1: 1  Components/Software used

1.1 Recommended manuals / I0DD

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/Down-
loads/415525/443515/CECC_3.5.7.159(ad778b5e€1029).package

BIS0103, BIS M-451-072-001-07-S4 manual:
http://asset.balluff.com/std.lang.all/pdf/binary/870554_000_04_ DOK.pdf

Datasheet:
http://asset.balluff.com/std.lang.all/pdf/datasheet/6_/gl/Datasheet_BIS0103_228506_GL.pdf
I0DD file:

http://asset.balluff.com/std.lang.all/zip/binary/918408_000 00 DRF.zip

NEBU catalog:
https://www.festo.com/net/en-gb_gb/SupportPortal/Downloads/272418/208021/nebu_en.pdf
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Components/Software/ IP address used

1.2 Topology

Laptop

Ethernet
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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 to the I0-Link device and master. 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

oll-lo e o8 o080 0e00 00080000080

| |l._l [ | 00 [oYs} | |
) L+CjaL- 24 0 LC/QL 24 0 Locml 2 olucar 2 ol oot
[a] (4] (5] [6]
[1] 10-Link load voltage supply X11

[2]..[5] 10-Link master ports for connecting 10-Link fevir:.es 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 WH 1 1
4
4 BK
3 3
BIS0103:
IBIS M-451-072-001-07-S4
BIS0103
1)
2=NC 4=CIQ
RxD2) 3) T™xD2) 3)

1) View towards connector
2) Service
3) (Only for Balluff Service)
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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 Balluff RFID read/write device and install it in the Codesys

=% Device Repository N

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

Installed device descriptions:

Name Vendor Version
+ U_j Miscellaneous
+ [/ cPx Modules

Kl

+-[4) Festo HMI
+ LH Fieldbusses
. U'_j PLCS Instal DTM...
+-&P softMotion drives
Renew device
repository

H

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

F ™
|=] New Project M

Categories: Templates:
-1 Libraries - ’ i
H 1% = —
{1 Projects g = & » LE
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\cnOtonpi\Documents\IPT\Regional TST\IO-Link\Program - E

o ][ cma |

You can either right click the port -> Plug Device to add sensor manually, | use port 2 here.
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Configuring the 10-Link master

© [@ 10_Link_Master (I0-Link Master (4 Ports)) 16l by
H@ SDAT_MHS_M100 (SDAT-MHS-M100) i Setdoc
2 GetMoc

4 |<Empty> (<Empty=)
L <Empty> (<Empty=)
£ <Empty> (<Empty>)

% Cut c
Copy

Paste
¥ Delete 73
Properties. ..

Add Object
) Add Folder...
| Plug Device...
Disable Device
Edit Object
Edit Object With...

Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...

Simulation

Device Configuration 4

|| 23
= 24

Or right click the 10_Link_Master -> Scan For Devices
"2 Digital Qutputs H
= (8 [N
£ <Emp Copy
Paste
Delete

K <Emp
L <Emp e
K <Emp Properties. ..
Add Object
2 Add Folder...

Insert Device._..
| Scan For Devices...
Disable Device
Update Device. ..
Edit Object
Edit Object With_..

L

Edit IO mapping
Import mappings from CSV...
Export mappings to CSV...

Simulation

Device Configuration

=R

— -

And after a moment, you will automatically find the device

Scan Devices b | =l %
Scanned devices -
Devicename Devicetype r
SDAT_MHS_M100 SDAT-MHS-M100
BIS_M_451_072_001_07_S4 BIS M-451-072-001-07-54
Attention! The device was not found in the repository DevicelD: 0000000000 \
Attention! The device was not found in the repository DevicelD: 0000000000

m

Copy all devices to project ] [ Close -~
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Configuring the 10-Link master

2.2 Configuration of Parameters and Testing

If BIS0103 is working properly, you will find the C/Q of CECC-LK is illuminated, and this read/write device’s

green LED flashes.

LED Status Function

LED1 Green Power

LED 2 Yellow Data carrier detected

LED 1 Green flashing 10-Link connection active
(1 s on /100 ms off)

Go to the BIS0103 I0-Link configurator, and activate the index column, you will see the parameters saved in
Identification Menu and Parameter Menu.

10-Link Device Info

I0-Link Parameter

BALLUFF

sensors worldwide

User role: Observer v]

I0-Link Parameter

I0-Link I/O Mapping
Information

Status

sensors worldwide

_ ) (@) Identification menu () Parameter menu Diagnosis me
I0-Link I/O Mapping
_ ‘ @ Set to defaults H e Read Objects ‘[
Information
Status
Name Value Unit r/w Description Index
@ vendor Name BALLUFF ro 16.0
@ Product Name BIS M-451-072-001-07-54 ro 18.0
@ Hardware version V1.20 ro 22.0
@ Firmware Version V1.70 ro 23.0
& Application Specific Tag w 24.0
I0-Link Device Info
BALLUFF User role: lobaerver ']

() 1dentification menu (@) Parameter menu Diagnosis menu

rsetto defaurts/ | @Rread Objects I

MName
& CT Type
& Startaddress Highbyte
& Startaddress Lowbyte
& Activity at Tag Present
[® Dynamic Mode
& CRCCheck

+- [ Device Access Locks

Value Unit r/w Description Index

All ro 64.6

Oh ro 64.5

Oh ro 64.4

Send ID and type ro 64.3
Off ro 64.2

Off ro 64.1

ro 12.0

There is no description in the Balluff’s IODD file, therefore, we get the description from manual. It is called SPDU

in Balluff’'s manual.

Application Note — CECC-LK as 10-Link Master connected to Balluff RFID Device and data carriers — 1.10
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Configuring the 10-Link master

Ly SPDU Object name Length Information
Index | Subindex
Ohex 8 Vendor ID 2 bytes | Balluff Vendor ID = 0378,
9
10 Device ID 3 bytes | Balluff Device ID = 0802xx,o,
11
g 12
o 10 ex 0 Vendor name 7 bytes | Balluff
c
-% My 0 Vendor text 15 bytes | www.balluff.com
5.% 1246 0 Product name 23 bytes | Device designation
E 13hex 0 Product ID 7 bytes | Ordering code
- 14460 0 Product text 27 bytes | 10-Link RFID read-write
head
164 ex 0 Hardware revision 5 bytes | Hardware version
17 e 0 Firmware revision 5bytes | Firmware version
Access Description | Data Value range Factory
SPDU width setting
Index Subindex
40hex | Thex CRC yes/no [1byte |0 =without CRC 0
1 = with CRC
A0hex | Zhex Dynamic 1byte |O=no 0
mode - yes/ 1=vyes
no
40iex | Shex Actioniftag |1 byte |0 =no action 1
S present 1 = serial number and tag type
3 7 = automatically read 8 bytes of
I data beginning at a set start address
g after subindex 4 and 5
% A0hey | Bhex Low byte of |2 bytes |Observe data-carrier specifications. |0
e start
address for
autoread
401ex | Bhex High byte of
start
address for
autoread
40nex | Brex Used data- |1byte [00.=ALL 0
carrier type FEpe,=BIS M1_ _-01
FFrex=BIS M1_ _-02

The BIS0103 has 32 bytes output & input, which is very huge, it reaches maximum process data size of the 10-
Link defined. You can read & write process data directly in Codesys.

I0-Link Device Info Channels
T Variable N Map... Channel Add.. Type Defa.. CurrentValue PreparedVal.. Unit  Desc...
= -\ Process Data Inputs

I0-Link I/O Mapping + 4 Bitheader 2 %IB5 USINT 128 0..255

Information + 4 Byte 30 %IB6 USINT 0 0..255
+- Byte 29 %IB7 USINT 0 0..255

Status .t Byte 28 %IB8 USINT 0 0..255
ot Byte 27 %IB9 USINT 0 0..255
. Byte 26 %I... USINT 0 0..255
. Byte 25 %I... USINT 0 0..255
e Byte 24 %l... USINT 0 0..255
+ 4 Byte 23 %L... USINT 0 0..255
+ 4 Byte 22 %L... USINT 0 0..255
+- Byte 21 %L.. USINT 0 0..255
+- Byte 20 %L.. USINT 0 0..255

Description is again only available in the manual. To understand, for example, let us put a data carrier BIS0045
close to the range of it, and check the 1%t bit string.
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Configuring the 10-Link master

Input buffer:
Bit No. 7 6 5 4 3 2 1 0
Subaddress
00}, - 1st bit string BB HF TO AF AE AA CcP
01}ex Error code or data or high-byte version
0204 Data or low-byte version
03}6x Data
04 ex Data
05,04 Data
06}y Data
07} ex Data
08, .. Data
Last byte - 2nd bit string BB [ HF | TO | | AF [ AE [ ma]ocrp

Explanations on the input buffer using 10 bytes as an example:

Subaddress | Bit Meaning Function description
name
00y 1st bit string
BB Power 1 = Device is ready
0 = Device is in ground state
HF Head Failure 1 = Head is turned off
0 = Head is turned on
TO Toggle bit A state change during a job indicates that the read/
write device is ready to transfer other data
AF Job error 1 = Job incorrectly processed
0 = Job processed without errors
AE Job end 1 = Job processed without errors
0 = No job or jeb running
AA Job accepted 1 = The job was detected and accepted. Is being
processed.
0 = No job active
CP Codetag Present | Data carrier is in the read range of the read/write
head
No data carrier in read range

We can see the BB and CP is TRUE, the others are FALSE, which means “device is ready” and “data carrier is in
the read range of the read/write head”.

10-Link Device Info

10-Link Parameter

10-Link I/O Mapping

Information

Status

Application Note — CECC-LK as 10-Link Master connected to Balluff RFID Device and data carriers — 1.10

Channels
Variable Map... Channel Add... Type Defa.. CurrentValue

v 4 Byte 11 0%L... USINT 0

w4 Byte 10 0%L... USINT 0

w4 Byte 9 9%L... USINT 0

w4 Byte 8 9%L... USINT 123

E Byte 7 L., USINT 148

e Byte & 9%L.. USINT 179

£ Byte 5 9%L.., USINT 74

£ Byte 4 %L.., USINT 83

- Byte 3 %]L... USINT 1

+. 4 Byte 2 8

v Byte 1 224

=4 Bitheaddr 1 129
*p Bit0 FALSE jiall=
* b Bit1 FaLse [[TES
4 Bit2 FaLse [[TES
4 Bit3 FaLsE [QNSE
) Bit4 FaLsE [QiSE
) Bit5 FaLsE [N
4 Bit6 FaLsE [N
1 Bit7 FALSE Q=

+-L4 Process Data Qutputs
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Configuring the 10-Link master

2.3 Programming in Codesys

2.3.1 Program to read parameter by coding
First we test the I0Link connection by the Function Block GetMode.

== festo_cecc_iolink_3 E] — .|Inputs,fOutputS|Graphica|| Documentation |

] VversionHistory

. FUNCTION_BLOCK GetMode
+-12 Converters

i _' Device T\Elrme Type Inherited  Address Initial Comment
=2 Master from
12 Events _ | | byPort BYTE 10-Link port 0.3
7@ Generdl " | eMode PORT_MODE See PORT_MODE enumeration.
% PORT_MODE xSensorConnected BOOL Sensor is connected and line is
“¢ 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 2, but in this FB we should use port number “1”!

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

GetModePortl (byPort| 16800 | := xSenschonnectedm:}xPortlCDnnecte TRUE |
GetModePort2 (byPort| 16801 | := xSensorConnectedm::}xPortEConnectedm"_
GetModePort3 {byPort = xSenscrConnectedm}xPortBCDnnecte} H
4 GetModePort4 (byPort[ 16803 | := xSensorConnectedfiBgF>xport4connectedfiEy) ;

We want the data carrier to send data once the data is in the range of BIS0103.

Ly B3 =
W haf— O
-

This is controlled by the parameter Activity at Tag Present at Index 64.3.

In the screenshot, we can see the parameter has currently value of “Send nothing”. Therefore we need to pro-
gram to firstly read the parameter in code, and then change it accordingly if necessary.

i3 BIS_M_451_072_001_07_S4 x = Device 5, PLC_PRG.SDAT PLC_PRG [ Task Configuration @ 10_Link_Master
I0-Link Device Info
[O-Link Parameter BALLUFF User role: ’Spec'laﬂst ']
sensors worldwide _ } X _
- - () Identification menu (@ Parameter menu Diagnosis menu
[0-Link I/O Mapping
@ Set to defaults e Read Objects A \Write
Information
Status
Name Value Unit rfw Description Index

& CTType All 64.6

@ Startaddress Highbyte oh 64.5

@ Startaddress Lowbyte oh 64.4

@ Activity at Tag Present Send nothing
:® Dynamic Mode off 64.2
@ CRC Check Off 64.1

+-[:® Device Access Locks

2232232322

12.0
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Configuring the 10-Link master

Import the library for IOL CECC-LK

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) 10L 3.0.2.8

~~.

= 3 festo_cecc_iokk 3 -

) VersionHistory

+32 Converters

+0) Device

=) Master
+ Events
+2 General
+) Parameters
+-2) Process data

Use FB readParameter to get the value

1 IF xPortZConnected THEN
2 CASE byStepPort2 OF
3 0: //check the parameter Activity at Tag Present
4 IF NOT readParameterPortl.xBusy THEN
5 readParameterPort2 (xExecute := TRUE, byPort :=1, wIndex := &4, bySubindex := 2, pbyData := ADR(byRctivity));
& ELSE
7 ReadParameterPort2 (xExecute := FALSH) ; .
END_IF The right value of

"send UID" is 1, we
check this value

w oo

10 IF ReadParameterPortZ.xDone THEN
IF byRctiwvity = 1 THEN

i1z byStepPort2 := 2;
13 ELSE

14 byStepPort2 := 1;
13 END IF

END_IF

2.3.2 Program to write parameter by coding

When the data carrier does not have the right parameter to send its UID, then we should use the FB WriteParam-
eter to set the parameter with Index 64.3.

Coding and write operation ok

1: //s £

byhctivityl 1/

IF NOT writeParameterFort2.xBus,
writeParameterPort2 (xExscut=|fIE3

:= TRUE, byPort[16#01] := 1, wIndex[16R0040]| := 64, bySubindex[16803] := 3, pbyData[ [6#404BB364 | := ADR (byActivityW[1601]), by

ELSE
WriteParameterPort2 (xExecutc[flEq -

END_IF

IF WriteParameterPort2.xDonefjff] AND WriteParameterPort2.byErrorCode[16800] = 0 THEN

byStepPort2[18R02] := 2;
ELSIF WriteParameterPort2.byErrorCode[T6800] <> O THEN
byStepPort2[T602] := 59;
END_IF OK and ne
2: error
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Configuring the 10-Link master

Check the parameter again, and we see the value of this parameter has already changed to required one.

73 BIS_ M 451 072 _001_07 _S4 x|T Device 5, PLC_PRG.SDAT PLC_PRG [[§ TaskConfiguration  [(@ 1O_Link_Master

[0-Link Device Info ‘
[0-Link Parameter BALLUFF User role: ’Spedaist V]
sensors worldwide = ) ) —
- - () Identfication menu @) Parameter menu Diagnosis menu
[0-Link I/O Mapping
N ‘ @ Set to defaults | @HRead Objects |H AW
Information
Read Objects,again
Status read Lojects,ag
MName Value Unit r/fw Description Index
& CTType All w 64.6
@ Startaddress Highbyte oh w 4.5
@ startaddress Lowbyte oh w 64.4
& Activity at Tag Present Send ID and type rw 64.3
@ Dynamic Mode off rw £4.2
& CRCCheck Off w 64.1
+-[@ Device Access Locks w 12.0
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Configuring the 10-Link master

2.3.3 Read stored data from data carrier
Let’s try to read first 16 bytes.

9 Note:

As per experiment, you can still send data by sending the command 01 in address 01hex no mat-
ter in which “Activity at the Tag Present”!

Output buffer:
Bit No. 7 6 5 4 3 2 1 0
Subaddress
00}ex - 15t bit string Tl KA GR AV
01 Command designator or data
020y Start address (low byte) or data
036 Start address (high byte) or data
0y Number of bytes (low byte) or data
05 Number of bytes (high byte) or data
OBpex Data
07 e Data
08 Data
Last byte - 2nd bit string | T | ka | | | GR | | AV

Explanations on the output buffer using 10 bytes as an example:

Subaddress | Bit Meaning Function description
name
O0hex 1st bit string
Tl Toggle bit A state change during a job indicates that the

controller is ready to receive additional data made
available by the read/write device.

KA Head on/off 1 = Head off (read/write head switched off)
0 = Head on (read/write head in operation)
GR Basic state 1 = Software reset - causes the BIS to switch to

the ground state

0 = Normal operation

AV Job 1 = New job pending

0 = No new job or job no longer pending

01 Command 00,,., = No command
designator 014 = Read data carrier
024, = Write data carrier

124, = Initialize the CRC_16 data check on the
data carrier

32,,., = Write a constant value on the data carrier

Be careful that both AV in first byte and last byte must be activated! By this device, parameters of in process
data are redundant, so you have to set both, otherwise it will cause error.
2}: //read first 8 byte from data carrisr
IF NOT xInitStep2|jFiE] THEN

2QB31[TEAT | := 16%#01;

£t Address 01

%QBSD := 1e¥00; t Address 02
%QB29 := 1e¥00; t Address 03
%QB28[16AI0 | := 16§10; t Address 04

s0x32 . ojF := TRUE; //52t AV True: pend new job
$Qx1. &Y := TRUE; //5et AV true

Here the meaning of parameters is: read the 16 bytes of the data carrier starting from the address 0 (internal
address of data carrier!).

If everything is correct you will get activated AA and AE, and the first 16 bytes from the data carrier in Process
Data address addressed from 01lhex to 16hex..
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Configuring the 10-Link master

As we can see in the software

10-Link Device Info Channels
T — Variable Mapping Channel Address Type  Default Value Current Value
=4 Process Data Inputs
10-Link 1/0 Mapping =% Bitheader 2 9sIB5 USINT 16486
TR k1l Bit0 %0IX5.0 BOOL FALSE g
% Bitl %IX5.1 BOOL FALSE gzlv/3 AA
Status *» Bit2 9IX5.2 BOOL FALSE QU3 AE
h Bit3 %0IX5.3 BOOL FALSE [f kS
% Eit4 %54 BOOL FALSE [l
h Bit5 %0IX5.5 BOOL FALSE [
R Eit6 2%I¢5.6 BOOL FALSE [l
R/ Bit7 %IX5.7 BOOL FALSE gzlt/3

Now, all the data from data carrier are:

yVariable Mapping Channel Address Type  Default Value Current Value
+. % Byte 19 2%IB17 USINT 16#00
e ] Byte 18 9%IB18 USINT 16#00
e ] Byte 17 %IB19 USINT 16#00
e Byte 16 %IB20 USINT 16#00
e ] Byte 15 94IB21 USINT 16#00
% Byte 14 %IB22 USINT 16#00
w4 Byte 13 %IB23 USINT 16#00
w4 Byte 12 %IB24 USINT 16#00
+. % Byte 11 9IB25 USINT 16#00
% Byte 10 24IB26 USINT 16#00
e ] Byte 9 %IB27 USINT 16#99
% Byte 8 %IB28 USINT 16#99
e | Byte 7 %IB29 USINT 16#99
e | Byte 6 %IB30 USINT 16#99
e Byte 5 %IB31 USINT 16#99
e Byte 4 %IB32 USINT 16#99
% Byte 3 9%IB33 USINT 16#99
% Byte 2 %IB34 USINT 16#00
% Byte 1 %IB35 USINT 16#00

You have the possibility to read data in code.

IF 21x5.1f0Es AND 31xsS. Z|fiES§ THEN
arr0ldReadData [0]
arrOldReadData [1][76500 |
arrCldReadData [2]
arrOldReadDatal[2
arrOldReadData [4]

arr0ldReadDatalS

arroldReadData [ 6] 16499 |

arr0ldReadData[7
arrQldReadData [8][16559 |
arrOldReadData[%
arrQldReadData [10][16800] :
arrOldReadData[11] =

arrOldReadbata[12]
arrOldReadData[l3]
arrOldReadData['_é] 1= "-_-IB21
arrQldReadData [15][T6800 ] := %IB20[16500];
byStepPort2 = 3;

END_IF

After the read of data is finished, AV should be set to O(release the new job pending)

2: IF NOT xInitStep3jflild] THEN

o

oW

1 o

]
[=1

B

I := FoLLsE;
xInitStepIfGUE := TEUE;
END IF
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Configuring the 10-Link master

If everything is correct, you get AA & AE from Process Data Input deactivated.

Variable Mapping Channel
=4 Process Data Inputs
= Bitheader 2

Bit0

Bit1l

Bit2

Bit3

Bit4

Bit5

Bito

Bit7

& & & & EEL

So the whole process of reading data is finished.
And the process of writing data is quite similar, so | do not write the process in this note.
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Address

%IB5

%6IX5.0
%IX5.1
%I¥5.2
%6IX5.3
%eI{5.4
%6I{5.5
%IX5.6
%IX5.7

Type

USINT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Default Value Current Value

FALSE |gllild

VB FALSE

FALSE [galists

FALSE |giels

FALSE gidiS
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