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1 About this document

Please read this chapter carefully before you start working with this Technical Information
and with SICK Lector/CLV6xx function block.

1.1 Function of this document

This Technical Information describes how to use SICK LECTOR CLV6XX PN CP function
block. It is used for guiding technical personnel working for the machine manufacturer / oper-
ator in project planning and commissioning.

1.2 Target group

This Technical Information is aimed for specialists, such as technicians and engineers.
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2 General Information

The function block ,SICK LECTOR CLV PN CP“ is used for the communication between a
SIMATIC control and a SICK Lector 2D code reader or a CLV6xx barcode reader.

The following image shows the function block in the view of the function block diagram
(FBD).

FB7Z
"SICKE LECTOER CLWV
PN CE"

_ —|Em
. —|CPDATA IN

CPDATA_
. —OuT

. —{CEN ID
. —|TOTT

. —{START REQ
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. —{TRIG _OFF

MATCH
. —]CODE
ED DONE|—_ _ .
. —{com TE=ST
BEQ_DONE[
. —|SAVE PERM
REQ_BUST|—_ _
FREE_
= COMMAND ERRORL.

. = EESET ERRORCODE

... —{DaTa ENO|-
Image 1: Diagram of SICK LECTOR CLV PN CP

Features of function blocks:

- Sending of a trigger (CoLa' command) via the PLC

- Receiving of read results (defined in SOPAS-ET" output format)

- Create / change an evaluation condition for a matchcode

- Carrying out a communication test

- Permanent saving of all device parameters in the device

- Communication via free selectable CoLa commands (CoLa-A protocol)
- Addressing of devices which communicate via CAN-Bus

?.The Command Language (ColLa) is an internal SICK protocol for the communication with SOPAS devices
' SOPAS-ET is an engineering tool for the configuration of SICK sensors

Date: 15.12.2017 4
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3 Hardware configuration

3.1 Supported PLC controls

The function block must only be used with a Simatic S7 control family 300. Only controls
which use a CP module as Profinet controller are being supported. Controls with integrated
Profinet controller a not supported.

3.2 Supported Fieldbus Gateways / Sensors

The SICK sensor communicates via fieldbus (Profibus/Profinet) with the PLC. If the sensor
cannot support the fieldbusses mentioned above, Gateway modules can be used.

The following Gateways / Sensors are supported from the function block:

- CDM 425 (Profinet), starting with firmware version V3.31

- CDF 600 (Profibus), starting with firmware version V1.15

- CDM 420 incl. CMF400 Profibus Module, starting with firmware version V1.100
- CLV6xx (Profinet), starting with firmware version V5.11

Necessary CLV6xx firmware version:
- CLV6xx (Profibus), starting with firmware version V4.00

Necessary LECTOR firmware version:
- LECTORG620, starting with firmware version V1.40

3.3 Configuration in Step7

Before the function block can be used, the corresponding sensor or the corresponding gate-
way has to be projected in the hardware configuration in Step7. Therefore the corresponding
device file (GSD file) has to be imported in the hardware library in Step?7.

The function block is laid out especially for the handshake mode (Confirmed Messaging Pro-
tocol). Please do only use HS-Modules with a length between 8...128 Bytes. The used ad-
dresses can be projected in the periphery or outside. An address assignment on the periph-
ery to which a partly process image with OB6x-connection (alarm of asynchronous trigger) is
assigned, must not be used.
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3.3.1 Hardware Configuration
Image 2 shows an example configuration with a CDM425 Profinet Gateway.

TN sIMATIC 300(1) (Configuration) - COLA_PN_CP: i =] 9]

CPU 315-2PN/DP

MO
B0
Foit T
Foit 2

CP 343-1 Advanced

G8T

Pot T —
A0-7

Poit 7

Pot 2

Ethernet[1]: PROFINET-I0-5ystem [100)

X2A2A3

i
i
=
[ o e e o = [l e e e e |

-
«| | 3

:|2| (1] CDM425

Slot Module Order number | address [ address Diagriostic address: Comment |

7 | O FOIPIEE 4657~
w7 ||| CoM A Sanctehatn w2 7 P
A Feer "

INPUT [HS] - 20 bytes 14
OUTPUT [HS]- 20 bytes 0..13

m"\lmmhw|l\3|—‘-

Image 2: Step7 Hardware configuration

Please take notice that the E/A-Addresses of the CP-Module are not identical with the E/A-
Addresses of the CPU, since the CP-Module has an own address area. Therefore it is not
possible to communicate directly out of the S7-Program with the Profinet participant.

The access to the complete E/A area of the CP-Module (here participants SICK CDM425
and Siemens ET200S) is realized via the functions FC11 (PNIO_SEND) and FC12
(PNIO_RECV). These functions make a consistent E/A image of all devices connected to the
CP module.

In order to use Siemens FCs it is hecessary, that the projected E/A areas of the connected
periphery are configured coherently and that all start with address 0.

3.3.2 Access to the E/A area

The E/A area of the connected participants should be read out or written at each PLC cycle.
In this example the functions FC11/FC12 are called up cyclically in OB1.

The function FC12 (PNIO_RECYV) has to be configured in the following way:
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CPLADDR: Hardware address of the projected CP-Module (see Image 4)
MODE: 0 = 10-Controller Mode
LEN: Byte length of all entry data starting with address 0.
CDM425 (0..19) = 20 Byte
ET200S (20..23) = 4 Byte
Total = 24 Byte
RECV: Pointer onto the data area (DB) in which the incoming data should be stored.
IOPS: Pointer onto the data area (DB) in which the IOPS (10 Producer Status)
should be stored. The length of the data area for the IOPS data has to be LEN
/8 (24/8= 3 Byte) long.

Network 2 : RECEIVE DATA

Feceive the whole CP-PN data wia FCl:Z

FCl1z
INIO RECEIVE

"PNIO_RECU"
PSDEZ _DBXS
.. —{EN 2.0
Io
WHlEF1F4 ——{ CPLADDR producer
status
Eglego —{MODE PD_OUT /8
"PNIO_
z4 — LEN DATA CRV.
IOPS|—Tops
PSDBZ _DBX0
.0 H50_0
Process NDRI-"RECY NDE"
data input
"PNIO_ H50._1
DATA CP". "RECY_
D IN — BECW ERROR|—Error"
HN52

"RECY
STATUS msrarus"

H50_Z
CHECE_| "RECW
IOPS(=TOpPE"
H54

"RECY_
ADD_THNFO|—addTnfco"

ENO |

Image 3: Call up FC12 (PNIO_RECV) in OB1
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Image 4 shows where you can find the hardware address of the projected CP-Module in the
Simatic hardware configuration.

; 54,2?/93,; SEALNE Fooow| [ etoos
2 AND & 000
M2 PT Pt ¥ 2
X2 A2 Port 2
3
4 F CP 343-1 Advanced Properties - CP 343-1 Advanced - (RO/S4) il
X7 GEIT
W1 AT E o T - Uszers | Symbals I DMS Parameters I FTF I Diagnostics
P 1§ Avio7 General Addresses | Options I Time-of-0'ay Synchronization I P Access Protection
M2PTAR 1 Por? -
M2P2R @ Por2
A -
—I Start: 500 Length: 16 ™ System default
WH16#1FA
1] |
— Olutput
=0 v
Slat | Module | Order numnber Start: 500 Lenath: 16 I~ | Systern default
[ |

Image 4: Hardware address of the projected CP-Module
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The function FC11 (PNIO_SEND) has to be configured in the following way:

CPLADDR: Hardware address of the projected CP-Module (see Image 4)
MODE: 0 = 10-Controller Mode
LEN: Byte length of all output data starting with address O.
CDM425 (0..19) = 20 Byte
ET200S (20..23) = 4 Byte
Total = 24 Byte
SEND: Pointer onto the data area (DB) in which the output data has to be stored.
IOCS: Pointer onto the data area (DB) in which the IOCS (IO Consumer Status) has
to be stored. The length of the data area for IOCS data has to be LEN /8
(24/8=3 Byte) long.

Netvork 3 : ZEND DATA

Send the whole CP-FN data wia FC11

FC11
IFNIO ZEND
"PHIO_SEHND"

PEDEZ _DBX4
.. —{EN 8.0
I0
W§lE§1F4 —{CPLADDR consumer
status
Eglego —{MODE FD_IN /%
"PHIO_
24 —LEN LATA CR".
I0OCES | —T0Cs
PSDBZ DEXZ
4.0 H&0_0
Process "BEND_
data DONE =Done
output
"PHIO_ m&0_1
DATA_CP". "SEND_
PD_OUT — SEND ERROR—Error"

aNGeZ

"SEND_
BTATTS mEtatus"

Hs0_7
CHECE_| "SEND
IOCE{=TOCsE"

ENO |

Image 5: Call-up FC11 (PNIO_SEND) in OB1

3.4 SOPAS device configuration

That a trigger via the PLC can take place, the trigger source has to be set with SOPAS-ET to
~command“ before. Image 6 shows how to configure CLV6xx or Lector at the menu point
,Object Trigger®.

- Start with "SOPAS command" (TRIG_ON command has to be used)

- Stop with "SOPAS command"” (TRIG_OFF command has to be used)
Optionally the trigger window can automatically be closed, if the sensor has read a code
with ,Good Read" or, in the case of a ,No Reads", after a defined timeout (here 500ms).
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Trigger Konfiguration

Skeuerung IZeitgasteuert bl l

Start

Werzbgerung I 0 ms

IIKommandD LI I s00 |

Stop

optional optional

Yerzbgerung I o ms

'Kommando LII oderIIGood Read LI | oderIITimar | Weg LII

Dauer I 500 ) ms

Trigoer-Echoein [~

Trigger ¥erteilung

‘erteilen auf IDeaktiviert vl

Image 6: SOPAS Trigger Settings

If the device should be triggered directly, e.g. via a light switch or a hardware signal at the
Sensorl-entry of LECTOR/CLV, the function blocks TRIG_ON / TRIG_OFF cannot be used
anymore. If a trigger result has been received from the function block, this is signalized via
the output parameter ,RD_DONE".

The read

results always have to be differentiated to the SOPAS commands.

If the read result can start with ,s* (lower case character ,s* as a SOPAS command), the out-
put format has to be changed by placing e.g. a ,D“ in front.

Output Format 1

9

# Wizd |

If Good read

For each code

&l |z
0|21
Dx2

(3

Else:

‘NoRead

Date: 15.12.2017
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4 Description of function block

The function block is working asynchronously, which means the processing is done via various func-
tion block call ups. Therefore it is necessary that the function block is called up cyclically in the user
program.

The function block encapsulates ,SICK CCOM PN CP* (FB14), which allows the communica-
tion between PLC and sensor.

4.1 Function block specification

Number of function block: FB72
Name of function block: SICK LECTOR CLV PN CP
Version: 2.0
Called up function blocks: SFC20 (BLKMOV)
SFB4 (TON)
FB14 (SICK CCOM PN CP)
Used data blocks: DB72 (SICK LECTOR CLV DATA)
Function block call up: Cyclically
Used flag: no
Used counter: none
Used register: AR1, AR2 (for multi instance call up)
Multi instant capable: yes
Language: Step7-AWL
Step7 Version: Simatic Step7 V5.5

The system functions (SFCs) used in the function block have to be available on the respec-
tive PLC.

When changing the function block numbers, the respective calls in the function block SICK
LECTOR CLV PN CP have to be updated.

Date: 15.12.2017 11
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4.2 Operation Mode
In order to use the function block, the following communication parameters have to be set:

CPDATA IN: Pointer on the input data of the sensor/gateway. The input data has to be got
before with the function FC12 (PNIO_RECV).

CPDATA OUT: Pointer on the output data of the sensor/gateway. The output data has to be
transferred before to the device by using the function FC12 (PNIO_SEND).

DATA: The data block (DB72) belonging to the function block contains in- and output param-
eter of the supported function block actions. The data block has to be transferred to the input
parameter ,DATA® of the function block.

Realizable function block functions:

- Trigger on - Opens the reading gate of the device per CoLa command
- Trigger off - Closes the reading gate of the device per CoLa command
- Match Code - Creates / changes a new evaluation condition for a matchcode

- Communication test - Checks if the device can be reached via ,sRI0“ command
- Save Permanent - Saves all device parameters permanently in the device.

- Free Command - Executes a free selectable CoLa command

- Reset - Resetting the device communication

In order to execute a function block action (TRIG_ON, TRIG_OFF, etc.), the desired action
has to be selected first. Only one action can be executed at the same time. In order to do the
action, the parameter START_REQ has to be triggered with a positive edge (signal change
from a logical cero to one). As long as no valid device answer has to be received, this is sig-
nalized via the parameter REQ_BUSY.

If the function block signalizes REQ_DONE = TRUE at the output parameter, the action has
been done successfully. If, for this action (e.g. FREE_COMMAND) data has been requested
from the device, it will be copied in the respective data area of the UDTs.

Data that is sent per trigger (TRIG_ON, TRIG_OFF) or directly from the device (e.g. direct
trigger via a light switch), is stored in the data function block (ReadingResult.arrResult). The
output parameter RD_DONE indicates for one PLC cycle, that new data has been received.
The from the device sent data can be changed in the SOPAS output format (see chapter
3.4).

Date: 15.12.2017 12
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4.3 Behavior in the case of an error

If there is a wrong input value or a wrong input circuit of the function block, an error bit (bEr-
ror) is set and an error code (iErrorcode) will be given out. In this case there is no further
processing. The diagnosis parameter (bError and iErrorcode) of the routine maintain their
value until a new request has been started.

Via the RESET Bit the communication between the sensor and the PLC can be reset. The
reset order is carried out as soon as the RESET Bit is chosen and the START_REQ Bit is
triggered with a positive edge (signal change from cero to one). The bit REQ_BUSY signaliz-
es that the order is executed. As soon as the reset routine is terminated, the bit REQ_DONE
is set.

Because of the reset the following actions are carried out:
- Reset of the counter from confirmed messaging protocol (device communication)
- Reset of all error information

4.4 Timing
|

START REQ | | _I

v

TRIG_ON

v

REQ_DONE

v

REQ_BUSY

v

ERROR

-+
[]
[]
[]
[]
[]
™

\ 4

1: Request via Pos edge to bRequest

The desired action (here bTriggerOn) has to be selected in advance / at the same time. Only
one action must be selected at the same time, otherwise there is a break down with bError =
TRUE.

2: If all commands are sent and all replies are received, the action is ended with bRegDone =

TRUE. If the action is faulty, it will be terminated with bError = TRUE. If terminated with
bError, you can find the error in iErrorcode.

Date: 15.12.2017 13
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4.5 Value Transfer

The data function block ,SICK LECTOR CLV DATA® (DB72) contains input and output pa-
rameters of all supported function block actions. The data function block can be re-named
according to the user program. The data structure is pre-defined and must not be changed
(except for the last entry (ReadingResult.arrResult), (see chapter 4.6: Receipt of read results
Receipt of read results > 200 Byte).

m DB72 - "SICK LECTOR CLY DATA" - SICK_LECTOR_CLY_PNDP_LIB',57 Program(1)'...\DBE72

Type Initial walue

e | STEICT
-0 |Hat,chcode STRUCT —-- MATCH CODE --
-0 nMat chifunber EYTE Ef1cH1 Matcheode nuwber (Macchl. . 3) (IN)
.0 nCodeType CHAR v Codetype see device docu. (Example: 'd'= EAN-Code; '*'= Don't care) (IN)
) nLength EYTE BflcHo Sets min and max length. B#Le#0 = Don't care (IN)
) iContentLength |INT u] Content length (IN)
-0 arrContent ARRAY[L..75] Matcheode content (IN)
-0 CHAR
-0 END_STRUCT
-0| [FreeCommand STREUCT —- FREE COMMAND --
) iCommandLength |INT o Length of the free command (IN)
.0 arrCommand ARPBAY[1..100] Command (SICK Cola-i protocol without [3TX]/[ETX] framing) (IN)
-0 CHAR
.o iResultLength INT o Byte length of the free command result (0UT)
) arrBesult ARRAY[1..100] Pesult (3ICK ColLi-A protocol) (OUT)
-0 CHAR
-0 ENI» STRUCT
-0 |ReadingResult STRUCT —-- READING RESULT --
) nCounter EYTE EBflc#0 This counter is incremented if a new reading result has arriwed (0UT)
.o iLength INT o Byte length of the reading result (0UT)
.0 arrBesult ABRRAY[1. . Z00] RBeading result data (0UT)
-0 CHAR
-0 ENI» STRUCT
-0 END STRUCT

—

Image 8: Structure of the SICK LECTOR CLV DATA

Date: 15.12.2017 14
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4.5.1 Matchcode

With the help of the matchcode action you have the possibility to create a new evaluation
condition or to change an existing one. Before the matchcode action can be carried out, the
following parameters have to be set in the structure Matchcode.

Parameter Declaration | Data type | Description
Matchcode. Input BYTE The matchcode number defines the
iMatchNumber name of the evaluation condition (e.g.

1=Matchl, 2=Match2).

Valid value area:

[1..9]
Matchcode. Input CHAR Desired code type which the evaluation
CodeType condition should refer to (e.g. 'w’= Data
matrix, 's’= QR-Code, ' = any code
type).

A selection of all code types can be
found in the device documentation.

Matchcode. Output BYTE Minimal and maximal code length
nLength 0 = any code length
Matchcode. Output INT Byte length of the given matchcode
iContentLength
Matchcode. Output ARRAY Matchcode content
arrContent [1..75] OF

CHAR

Table 1: Matchcode Parameter

Date: 15.12.2017 15
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45.2 Free Command

With the help of a free command you have the possibility to communicate via a valid CoLa
command with the device. Hence it is necessary to store the command in the parameter
sCommand of the structure FreeCommand. The character length of the transferring com-
mand is written in the parameter ,iCommandLength“.The commands can be looked up in the
device description or SOPAS-ET.

Parameter Declaration | Data type | Description
FreeCommand. Input INT Character length of the transferring
iCommandLength ColLa command.
Valid value area:
[1..100]
FreeCommand. Input ARRAY Free selectable CoLa command
arrCommand [1..100] (Commands can be looked up in the
OF CHAR | device documentation).
FreeCommand. Output INT Byte length of the receiving Cola tel-
iResultLength egram.
FreeCommand. Output ARRAY Receiving answer of the sent CoLa
arrResult [1..100] telegram.
OF CHAR

Table 2: Free Command Parameter

4.5.3 Reading Result

In the data string ReadingResult.sResult data is stored, which is sent via trigger order (bTrig-
gerOn, bTriggerOff) or directly from the device (e.g. direct trigger via a light switch or
fieldbus). The output parameter bRdDone signalizes whether the data has been received.

Parameter Declaration | Datatype | Description
ReadingResult. Output BYTE The receipt counter is incremented by
nCounter one as soon as a new read result has
been received.
Value area:
[0x00..0xFF]
ReadingResult. Output INT Byte length of the receiving read re-
iLength sult.
ReadingResult. Output ARRAY Receiving answer of a trigger signal
arrResult [1..200] (can be defined via the SOPAS output
of BYTE format).
The maximal length of the receiving
data is 200 Bytes. Chapter 4.6 de-
scribes the procedure when receiving
longer data telegrams.

Table 3: Reading Result Parameter

Date: 15.12.2017 16
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4.6 Receipt of read results > 200 Byte

The function block is laid out to receive read results up to a length of 200 Bytes. If longer
data has to be received, the routine has to be changed at the following positions:

Change in SICK LECTOR CLV DATA UDT:

In the delivered UDT (DB72) the length of the array ,ReadingResult.

arrResult* has to be adapted in such a way, that the read result which has to be received fits
into the data area of the variable.

+4Z6.0 |ReadingResult STRUCT -— REARDING RESULT --
+0.0 nCounter EYTE Bflcgn This counter is incremented if a new reading result has arriwved (0UT)
+tE.0 ilength INT Q Byte length of the reading result (0UT)
+4.0 arrResult ARBAY[1. . Z00O] Peading result data (0UT)
*1.0 CHAR
=z04.0| | END_STRUCT

Image 9: Receipt of read results > 200 Bytes (Change in the UDT)

Change in SICK LECTOR CLV PN CP function block:

In the static area of the variable survey, the length of the variable ,arrRecord“ has to be
adapted in such a way, that the read result fits into the data area of the variable. The array
must not be below a length of 250 bytes, but it has to be larger or equal to the length of the
ReadingResult.arrResult.

Content=s 0f: 'EnvirommenthInterfacehSTAT'

EI--@ Interface |NEIITE Data Type Address
-3 IN ‘B iReglength Int 4z.0
---1:- ouT E’H arrCommarnd Array [1..EZE0] Of Byte 440
:[j- IN oUT ‘&= arrRecord Array [1..250] Of Bytel Fa4.0
[T STAT (@ toccon SICK CCOM PM CF E44.0

Image 10: Receipt of read results > 200 Bytes (change in FB declaration)

The new defined lengths of the array have to be put into network 3 of SICK LECTOR CLV
PN CP FBs.

Netwwork 3 : CONFIGURATION

- Configure the length of the "Pecord" array

- Configure the length of the "Command" array

— Configure the length of the "Peading Pesult" array
— Configure [STX]/[ETX] framing flag

DPLEASE NOTE:

"RPecord" array »= "Conmand" array
"RBecord" array == "Reading Besult" array
fi=- HE RECORD ARBAY

flArrayRecLen fidrrayBecLen

£ f=- LENGTH 0OF THE COMMAND ARPBAYT

L ZE0

T filrrayComLen fidrrayComLen
f£/=- LEK H _OF E READING BESULT ARBAY

L Z00

T #ilrrayPReadlLen fidrrayBeadlen

ff—- FRAMING
SET
= #haddFraming fhiddFraming

f/=- RESET READING RESULT FLAG
CLE
= R DOMNE #PD_LONE

Image 11: Receipt of read results > 200 Bytes (change in function block code)

Date: 15.12.2017 17
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After the change the instance of the function block has to be actualized. Afterwards the
changed UDT and the function block have to be transferred together with the updated in-
stance to the PLC.

Date: 15.12.2017 18
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5 Parameter

LECTOR / CLV6xx
PN CP FB

SICK

Parameter

Declara-
tion

Data
type

Storing
area

Description

EN

INPUT

BOOL

E,M,D,L,
Konst.

Enable input (KOP and FUP)

CPDATA_IN

INPUT

ANY

D

Pointer on the input area of the sensor /
gateway. Only one data type Byte is
allowed.

Hint:

Please note that the parameter always
needs the complete info of the DB —
parameter.

(Example: P#DB13.DBX0.0 BYTE 100).
Leaving out an explicit DB-No. is not
allowed and leads to a function block
error.

CPDATA_
ouT

INPUT

ANY

Pointer on the output area of the sen-
sors /gateway. Only one data type Byte
is allowed.

Hint:

Please note that the parameter always
needs the complete info of the DB —
parameter.

(Example: P#DB13.DBX0.0 BYTE 100).
Leaving out an explicit DB-No. is not
allowed and leads to a function block
error.

CAN_ID

INPUT

INT

E.M,D,L,
Konst.

CAN-ID of the sensor to be contacted.

If no CAN-network is used, the CAN-ID
=0.

The master resp. the multiplexer is al-
ways contacted with CAN-ID = 0, even
if another CAN-ID is assigned.

TOUT

INPUT

TIME

E.M,D,L,
Konst.

Time after which a timeout error is pro-
voked.

START_REQ

INPUT

BOOL

E.M,D,L

Positive edge:
Carrying out the selected function block
action.

TRIG_ON

INPUT

BOOL

E,M,D,\L,
Konst.

Function block action: Carrying out a
device trigger (open trigger window)

Date: 15.12.2017
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Parameter Declara- | Data Storing Description
tion type area
TRIG_OFF INPUT BOOL E,M,D,L, Function block action: Carrying out a
Konst. device trigger (close trigger window)
The from the device sent result
(SOPAS output format) is stored in the
variable ,ReadingResult.sResult* of the
transferring data structure (DB72).
MATCH_ INPUT |BOOL E.M,D,L Creating a matchcode condition.
CODE Konst.
This requires that the parameters de-
scribed in chapter 4.5.1 are set in the
structure (Matchcode).
COM_TEST |INPUT |BOOL EM,D,L, Function block action: Carrying out a
Konst. communication test.
REQ_DONE= TRUE:
Communication OK
REQ_DONE= FALSE:
Communication not OK
SAVE_PER |INPUT BOOL E.M,D,L, Permanent saving of all device parame-
MANENT Konst. ters in the device.
FREE_ INPUT |BOOL E.MD,L, Function block action: Carrying out a
COMMAND Konst. free command.
This action requires a valid CoLa com-
mand in the data structure (FreeCom-
mand.sCommand) (see chapter 4.5.2).
After a successful transfer
(bRegDone=TRUE) the command reply
is available in the data structure.
RESET INPUT |BOOL EMD,L, Function block action: Reset of the
Konst. communication to the device.
DATA INPUT |BLOCK |Konst. Transfer of the respective UDT which is
DB necessary for the configuration of the
function block and for storing the read
results (DB72).
RD_DONE OUTPUT | BOOL AM,D,L Positive edge:
New read result is received. The con-
tent of the read result can be configured
with SOPAS-ET (see chapter 3.4).
REQ _DONE |OUTPUT |BOOL A,M,D,L Indicates if the chosen function block
action can be carried out without error.
TRUE: processing terminated
FALSE: processing not terminated
REQ BUSY |OUTPUT |BOOL AM,D,L Request is in process.

Date: 15.12.2017
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Parameter Declara- | Data Storing Description
tion type area
ERROR OUTPUT | BOOL A,M,D,L Error Bit:
0: No error
1: Break-off with error
ERROR OUTPUT |WORD |AM,D,L Error status (see error codes)
CODE
ENO OUTPUT | BOOL A,M,D,L Enable output (KOP and FUP)

Date: 15.12.2017
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6 Error Codes

The parameter ERRORCODE contains the following error information:

SICK

Error code | Short description Description
W#16#0000 | No error No error
W#16#0001 | Timeout error Order has not been finished within the cho-
sen timeout.
This could be because of:
- Device is not connected with PLC
- CAN-Bus participant is not available
- Wrong communication parameter
W#16#0002 | Internal function block error Internal function block error
W#16#0003 | No or more than one function Only one function block action can be car-
block action selected ried out at the same time
W#16#0004 | Received read result > Reading | The received read result is longer than 200
Result Array Bytes. For the receipt of longer read results,
please have a look at chapter 4.6
W#16#0005 | 100 < FreeCommand. Invalid length of the free command
iCommandLength <=0
Valid value area:
[1...100]
W#16#0006 | Answer of the free command > | The answer to the sent free command is
100 Byte longer than 100 Byte.
W#16#0007 | 63 <CAN_ID <0 Invalid CAN-ID
Valid value area:
[0..63]
W#16#0008 | Reserved Reserved
W#16#0009 | Communication error Communication to the device cannot be
realized.
This could be because of:
- Invalid length of E/A data
- A telegram > arrRecord has been received
W#16#XX0A | Device error A device error has come up ('sFA XX’)
XX = device error (see device documenta-
tion)
W#16#000B | Invalid Command answer The selected action has not been carried
out.
This could be because of:
- Wrong trigger setting in the SOPAS object
- Device is not in ,Run-Mode*
W#16#000C | Reserved Reserved
W#16#000F

Date: 15.12.2017
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Error code | Short description Description
W#16#0010 | 9 < Matchcode.nMatchNumber | Invalid Matchcode number.
<=0
Valid value area:
[1..9]
W#16#0011 | 75 < Matchcode. Invalid Matchcode length.
iLength <=0
Valid value area:
[1..75]
W#16#XX12 | Matchcode / Save Permanently | The selected action has not been carried
have not been carried out. out. The device has put into ,RUN-Mode*
once again.
XX = Error code of the shown errors
W#16#0013 | Change into ,RUN-Mode® is not | The device cannot be put back into the

possible

,RUN-Mode".

This could be because of:
- Command needs more time than the set
Timeout of the routine.

Table 5: Error codes

Date: 15.12.2017
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7 Example

Image 12 shows an example of a circuit of SICK LECTOR CLV FBs. In the hardware config-
uration, a SICK device with a process data width of 20 Byte Input/Output is projected. The
E/A-area of the device is described by the functions FC11/FC12 (see chapter 3.3). Since the
device is not in a CAN network, a cero is put as CAN-ID.

For the trigger result (defined in SOPAS Output format) 200 Bytes are reserved in DB72. If
the read result is longer, this is indicated by an error at the function block.

Program selection:

M: AUFEUF LECTOR FE | CALL LECTOR FE

(2ufrif des LECTORSCLY Funktionsbausteins (Profinet-Anbindung dber CP-Modual)
Call of the LECTOR/CLY function block (Profinet-Comnection wvia CP-Module)

CALL "“SICE LECTOR CLY PN CP" |, "INSTANCE_FB’?Z"I FE7Z / DEL7Z
CILATA TH ="INIO_DATA CI".PD_IN DHDEEZ.DEXD. O
CILATA OUT -="PNIO_DATAL CP"._ PD_OUT DHDEZ.DEXZ0. 0
CAN_ID t="iCanID" Mirle
TOUT I=TH108
START_REQ :="bRequest" Hlo. o
TRIG_ON 1="bTriggerin" Mlz.1
TRIG_OFF c="bTrigger0£f" Mlz.z
MATCH CODE :="bMatchCode" Mlz. 3
COM TEST c="bComTest" Mlz. 4
SAVE PERM i="biavelernanent" M1Z_ &
FREE_COMMAND:="bFresCommarnd" M1Z. &

DESET :="bReset" Mlz. 0
DATA :="5ICK LECTOR CLWV DATA" DE7E
EL_DONE :="bRdDone" Mlo.1
REQ_DONE ="bRegDone" Ml0.z
REQ_BUST :="bRegBusy" Mlo. =
ERROR :="bError" Mlo. 4
ERRORCOLE i="nErrorcode" MIT14

Image 12: Example of a circuit of FB SICK LECTOR CLYV function block

Module Order number | address [ address Diagnostic address:
[ e FOSELER Fsrs
LOMAT Sancihake w7 7 S
P 7 i
IMPUT [H5] - 20 bytes 0..19
OUTPUT [HS) 20 bytes 0.19

Image 13: Step7 Projecting of hardware

Date: 15.12.2017 24
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7.1 Create / change Matchcode
In order to create a new matchcode evaluation condition or to change an existing one, the

necessary parameter

values have to be put first.

SICK

nMatchNumber: Matchcode Number (here: Matchb)

nCodeType: Code Type (“*“= All Code Types)

nLength: Length of the codes

iContentLength: Code content
Il ========== Match Codg ==========
DE72D0EB 0 ("SICK LECTOR CLWEWH DATA" Matchcode nbatchMumber DEC &
DE72D0EB 1 ("SICK LECTOR CLWEXH DATA" Matchcode nCodeType CHARACTER '
DE720EB 2 (“SICK LECTOR CLWEWH DATA" Matchcode nlLendgth DEC &
DE72D0EW 4 ("SICK LECTOR CLWEWH DATA" Matchcode iCortertLength DEC 4
DE720BB 6 ("SICK LECTOR CLWEXX DATA" Matchcode arrContent[1] CHARACTER A
DET20BB 7 "SICK LECTOR CLWEXX DATA" Matchcode arrContent[2] CHARACTER ‘B
DE720BB & ("SICK LECTOR CLWEXX DATA" Matchcode arrContent[3] CHARACTER i
DE720BB 9 "SICK LECTOR CLWEXX DATA" Matchcode arrContent[4] CHARACTER *
DE720B8 10 ("SICK LECTOR CLWEXX DATA" Matchcode arrContent[s] CHARACTER

Image 14: Matchcode Parameter

The matchcode action bMatchcode is carried out as soon as the bit bRequest is triggered

with a positive edge.

IEICK Lector § CLY Function Block Examgple

My 16 "iCaniD" DEC

M 100 "bRequest" BOOL I
Mo102 "bRegbaone” BOOL

Mo 103 "bReqBuszy" BOOL

Mo 104 "bError” BOOL

hy 14 "nErrarcode” HEX W BRO000
If Selection of the FB action to be execute

Mo121 "bTriggerCn” BOCOL

Mo122 "BTrigger Off" BOCOL

M 123 "bhatchCode" BOCOL |
Mo 124 "biCom Test" BOCOL

M 125 "hEavePermanent” BOoL

M 126 "bFreeCammand” BOoL

Image 15: Start Matchcode action

The Matchcode action is terminated as soon as the bit bRegDone = TRUE. In this example
the following evaluation condition is put onto the device:

Date: 15.12.2017
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Match code condition

Condition type: IMatch-Cnde Candition LI
Mame: IMatchS
Condition skate: Zode related

—Code content:

Jagc*

% Wildcards (7 and *)

N
[ Tt |

{~ Regular expression

—Code length:

[~ Don't care

~Code bvpe:

Codabar v Don't care

Code validity

% Match only valid codes ¢ Match all codes

~Restrict ko devices with ID

I [ Don't care

[ Invert condition

[~ Deactivate condition I.C\s "False"

oK | Cancel

Image 16: Put evaluation condition

Date: 15.12.2017
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7.2 Send trigger signal

That a trigger via the PLC can take place, the trigger source has to be set before to ,com-
mand“ via SOPAS-ET.

In this example the reading gate can be opened and closed via the function block. Optionally,
the reading gate will be closed automatically in the case of a ,,Good Read".

Start/Stop of Object Trigger

— —
A3 E b

Trigger delay ITime controlled vl

A, Start by ISOPAS-Command - iI a. Start delay I 0 ms
IG-:u:u:I Read d ar INot defined LI b. Stop delay I 0 ms

o

E. Stop by ITrigger SOUFCE LI

Reading gate on | Reading gate off |

Trigger Distribution

Diskribuke on IDisabIed vl

Image 17: SOPAS Object trigger settings

This is done, as soon as the bit ,bRequest® is triggered with a positive edge. The reading
gate is open as soon as ,bReqDone = TRUE".

NSICK Lector f CLY Function Block Example

MY 16 "iCaniD" DEC

M 100 "bRequest" BOOL I
Mo 102 "bRegDone" BOCOL

M 103 "bRegBusy" BOCOL

Mo 104 "BError” BOCOL E

My 14 "nErrarcoce” HEX WA BRO000
If Selection of the FB action to he execute

Mo121 "hTriggeron” BOOL qtrue I
Mo122 "hiTriggerOff" BOOL 1 falze

Mo 123 "biatchCode" BOOL falze

M 124 "hComTest" BOOL | talze

M 125 "hSavePermanent' BOOL | talze

M 126 "bFreeCommand” BOoL . falze

Image 18: Open reading gate
If the code has been read successfully (,Good Read"), the device closes the reading gate

automatically and sends the read code to the PLC. The function block saves the read code in
the array ,ReadingResult.arrResult” of the UDT (DB72). The parameter RD_DONE indicates
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for one PLC cycle, that new data has been received. The parameter ReadingResult.iLength

indicates, how many bytes have been received resp. how many are valid.

If ========== Readiny Result ==========

DE72DEB 286 :"SICK LECTOR CLVEXY DATA" ReadingResult iCounter HEX. B#16#15
DE72DEW 2588 : "SICH LECTOR CLVEXK DATA" ReadingResult.iLencth DEC 16
DE72DEB 290 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[1] CHARACTER 'q'
DE72DEE 291 :"SICK LECTOR CLVEXK DATA" ReadingResult arrResult[2] CHARACTER k)
DE72DEB 292 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[3]  CHARACTER I
DE72DEB 293 :"SICH LECTOR CLVEXY DATA" ReadingResult arrResutt[4] CHARACTER L
DE72DEB 294 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[3] CHARACTER K
DE72DEB 295 :"SICH LECTOR CLVEXY DATA" ReadingResult arrResult[f]  CHARACTER '
DE72DEB 296 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[7] CHARACTER T
DE72DEB 297 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[3]  CHARACTER =
DE72DEB 295 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[3] CHARACTER 's'
DE72DEB 299 :"SICH LECTOR CLVEXY DATA" ReadingResult arrResult[10] | CHARACTER 1
DE72DEB 300 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[11] : CHARACTER '
DE72DEB 301 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[12] : CHARACTER L
DE72DEB 302 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[13] | CHARACTER ‘o’
DE72DEB 303 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[14] : CHARACTER e’
DE72DEB 304 :"SICH LECTOR CLVEXK DATA" ReadingResult .arrResult[13] : CHARACTER =
DE72DEB 305 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[16] | CHARACTER 'L
DE72DEB 306 :"SICH LECTOR CLVEXK DATA" ReadingResult arrResult[17] : CHARACTER '
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