Operating Instructions

SICK

CoLa Communication Function Block

SICK_CCOM_EIP Add-On Instruction for
Rockwell Automation Controls

SICK

Sensor Intelligence.



Operating Instructions

Version history

Ada-On Instruction SICK

Version | Date Remarks
V1.0 14.08.2012 | Initial version
V1.1 |07.11.2013 | Fix arithmetic error every 32768 incoming reading results
V1.2 26.11.2015 | Fix arithmetic error every 128 incoming telegrams

Table of Contents

R o To UL o g T ST o Lo 1o U L4 1= o | SN 3
1.1 Function of thiS dOCUMENT .......coiieeeeeeeeee e 3
N 1= T (o 1= o | {01 U o PSPPSR 3

2 General INTOIMALION .......iiiiiiii bbb nbnennnnes 4
2.1 Specification of the fuNction DIOCK ..., 4

3 Embedding of AOIin RSLOGIX5000.........ccooiiiiiieieeeeeeeeeee e 5
3.1 SOPAS devVviCe CONIQUIALION .......evviiiiiiiiiiiiiiiiiiiiieie ettt e e 5
3.2 Hardware CONFIQUIALION .........evviiiiiiiiiiiiiieiei ettt e e e e 6
G T @ ] [ 1] o o PRSPPI 8
RV T o (=R o) l0] o1=T =i (o] o IR PP PP PPPPPPPPPPP 8

3.4.1 Receipt of read results (REa) ...........uuuuuummmmimiiiiiiiiiiiiiii e 9
3.4.2 Device communication via CoLa commands (ReQ).........cuuuviiieieeeririeiiiiiieieeeeeeeannnns 9
3.4.3 Behaviour in the Case Of @N EITON ...........uuuuuiiiiiiiiiiiiiii e ennenenee 9

e T 1 11T PP P P PP TUPPPTP 10

oI =t 0] GO0 T =P 13

B EXAMIPI S e 14
6.1 Output of the read results (Read ONly) ... 14
6.2 Sending of @ CoLa COMMAN............ccoiiiiiiiiiiiii 17

Date: 26.11.2015 2




ColLa EtherNet/IP
Operating Instructions Add-On Instruction SICK

1 About this document

Please read this chapter carefully before you start working with this operating instructions
and the SICK_CCOM_EIP Add-On Instruction.

1.1 Function of this document

This operating instructions describes how to use the SICK_CCOM_EIP Add-On Instruction. It
is used for guiding technical personnel working for the machine manufacturer / operator in
project planning and commissioning the Add-On Instruction.

1.2 Target group

This operating instructions is aimed for specialists, such as technicians and engineers.
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2 General information

The Add-On Instruction (AOI) is used for the communication between a Rockwell control and
a SICK Autoldent EtherNet/IP sensor. The sensor has to be embedded into the EtherNet/IP
surrounding of the control. The communication is done cyclically via process data (implies
communication).

The AOI can be used for the following SICK devices:

- Lector62x

- RFU63x

- CLV69x

- RFH62x (supports only the receiving of read results)
- CLV62x / 65x (supports only the receiving of read results)

The AOI supports the following functions:

- Sending of CoLa' commands to a SICK sensor

- Receiving of CoLa answers of a SICK sensor )

- Receiving of telegrams sent from the device (can be configures in the SOPAS" output
format)

2.1 Specification of the function block

AOI Name: SICK_CCOM _EIP
Version: 1.2

Routine name: Logic

Used UDTs: none

Call up: periodically
Programming language: Structured text (ST)

The SICK_CCOM_EIP AOI is an asynchronous working routine which means that the han-
dling is done over several PLC cycles. The following image shows the AOI in the view of the
function block diagram.

SICK_CCOm_EIP _.;I
Communication AQI for SICK Autaldent devic
arrinputAssembly ?
arrQutputAssebly ?
arrRecord 2
arrCormmand 2
O iMimeout
arrCaontral ?
i hReq bReadDone @
] iCommandLength iReadLength D
iFeadCount O
bRegDone [©
bRegBusy @
iReglength D
hErrar [=
iErrarcode O

Image 1: Diagram of SICK_CCOM_EIP AOI

f.The command language (CoLa) is a SICK internal protocol for the communication with SOPAS devices
' SOPAS-ET is an engineering tool for the configuration of SICK sensors
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3 Embedding of AOI in RSLogix5000
AOI can be used with all Rockwell controls using RSLogix5000 V16 or higher.

The implementation of SICK_CCOM _EIP function block is done via the Add-On Instruction
(AOQI). The AOI contains a program routine, which has to be called up periodically at any po-
sition in the user program.

3.1 SOPAS device configuration

In order to activate EtherNet/IP Bus in a SICK device, the following settings have to be acti-
vated in SOPAS-ET at the menu point Network / Interfaces /I0Os - Ethernet > Ether-
Net/IP:

- EtherNet/IP enabled: activate

- Communication Mode: with Handshake

- Assembly Output Size at PLC: 10..500

- Assembly Input Size at PLC:  10..500

JL=IE

Project  Edit  RFUA30E {not defined) Communication  View Tools Help

ol gla|R]| «|=| 3| 8|a| a|=|a]| a|a|e| a|-|~] O
Project Tree I Etherhet/IP I &
‘-'l Mews Project I
= RFUB3O0E {not defined)
2] quickstart
q Tag Access EtherNet/IP
=) Parameter
b [5] Quick Infa
- Reading Configuration IEthEFNBt."IP enabled [ I
----- Increment Configuration
% [iata Processing
- |2 Application Counters Communication Mods Iwith Handshaks = I
i D Logfile Diagnosis Settings
Ell:j Metwork | Interface | [0s

ﬁ Serial e Protacaol [ Qutput Format IOutput Format #1 vI

E}j:j Ethernet

Q C":"N" j Assembly Qukpuk Size at PLC I 32 Byte
Conkext Help I & )
Assembly Inpuk Size at PLC 32 Byte

SICK

Sensor Intelligence.

& authorized Client RFUG30E (not defined) S 192.168.10.13:2111 () online %% synchronized 3 Downl =]

Image 2: Activating EtherNet/IP communication in SOPAS-ET

The AOI communicates via process data with the SICK Sensor (implies EtherNet/IP commu-
nication). The Input-Assembly and the Output-Assembly contain the process data of the sen-
sor. The length of the assemblies indicates how much data can be transferred in one bus
cycle. The AOI supports process data lengths up to 500 bytes. If the content of the telegram
is longer than the length of the process data, the telegram will be transferred in fragments.
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3.2 Hardware configuration

In order to access the input / output assemblies with RSLogix5000, you first have to project
the used sensor.

Click with the right mouse button the symbol Ethernet and choose the selection New Mod-
ule.... _
2251 [0 Configuration
=1 1769 Bus
. e [f0 [0] 1769-L30ER Testaufbau

| Bl Hew Module, ..

Discover Modules, ..

B Paste ChrlHy
Properties Alt+Enter
Prink 3

Image 3: Insert new Ethernet module in RSLogix5000

Select the module ETHERNET-MODULE (Generic Ethernet Module) in the dialogue Select
Module and then click Create in order to add the module to the hardware configuration.

select Module Type

Catalog | Module Discoveryl Favorilesl

IGeneric Clear Filters | Hide Filtkers 2 |
= | kaodule Type Category Filters | |l 7 | Maodule Type Wendor Filters | -~
Communication Allen-Bradley
O — |1
O O T
O O
O O
= =~ [
Catalog Mumber | Dezcription | Wendor | Cateqory

ETHERMET-BRIDGE Generic EtherMet/IP CIP Bridae Allen-Bradley Communication

ETHERMET-MODLULE

l

Generic Ethernet Module

Allen-Bradley

Communication

| i
2 of 216 Module Types Found Add to Favorites |
[ Cloze on Create Create | Cloze | Help |

4

Image 4: Selection of the Generic Modules in RSLogix5000
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In the dialogue New Module please insert the settings for Input, Output, and Configura-

tion.
B
Type: ETHERMETMODULE Generic Ethermet Module
Yendon Allen-Bradley
Farent; Local
Name: ISIEK_F!FUEEEI i~ Connection Parameters
Azzambly .
Dezcription: d Instance: Size:
Input: 101 [32 = (@bi
= o [100 [ =] et
Camnn Enrmat:IData - SINT j Configuration: I1 ID ::|l (8-bil]
Address / Host Mame
* |P Address: I 192 1688 . 10 . 13 Statuz Ihput: I I
' Host Name: I Status Dutout; I
¥ Open Moduls Properties oK I Cancel | Help
Image 5: Assembly settings of the SICK sensor
Example:
- Name: SICK_RFUG630 (name can be selected arbitrarily)
- Comm Format: Data — SINT
- IP Address: 192.168.10.13 (IP-Address of the SICK sensaor)
- Input Assembly Instance: 101
- Input Assembly Size: 32 (size has to be identical to the configured data
length in SOPAS / see chapter 3.1)
- Output Assembly Instance: 100
- Input Assembly Size: 32 (size has to be identical to the configured data

length in SOPAS / see chapter 3.1)
- Configuration Assembly Instance: 1
- Configuration Assembly Size: 0

Please load the configuration into the PLC as follows:

Offline 0. T RUN gy
Mo Forces G0 Online @
Mo Edits Upload...

| Download | i

Image 6: Download of the PLC configuration

The status display (Run Mode, Controller OK and I/O) signalises if the connection to the sen-
sor has been done successfully.

Rem Run AY = Fun Mode

Mo Forces b, E Contraller OF ?
Battery OK

Mo Edits =1 |;a|3 ;‘i

| i

Image 7: Control of the communication
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3.3 AOI Import

In order to use SICK_CCOM_EIP AOI in the user program, you first have to import the File
- Import Component - Add-On Instruction... into an existing project.

fi2 RSLogix 5000 - AFX60_3 [1769-L30ER 20.12]*
File Edit View Search Logic Communications Tools Window Help

B Hew.. e+ ] &
= Open.. Or+o e — = —=
Clase @ Path: IUSB\1 E%Compac
EH save Chrl+5
oo e RS ==
» Safety
MNew Compaonent »
Import Compaonent | Add-0n Instruction.. . |
Compact E@ Data Type...
& Equipment Phase...
Page Setup. .. 8 Program...
Generate Report. .. Routing, .,
Print P L String Type...
Print Options. .. B Trend...

1 AFRE0_3.ACD

2 In¥iew_Message_Trigger_Sample_code, ACD
3 CiiWerdenhalveni.. \MessageTest. ACD

4 Ciiwerdenhalveni.. . \Hello_World. ACD

5 AFXG0_2,ACD

& C:\werdenhalven).. \TestDocuw. ACD

7 Ciierdenhalven'.. \TestImport, ACD

g AF¥e0_1.ACD

Exit

Image 8: Import of SICK_CCOM_EIP Add-On instruction

3.4 Mode of operation

In order to use SICK_CCOM_EIP function block, the following function block parameters
have to be set first:

arrinputAssembly: Reference to the Input Assembly Array, which is created automatically in
the controller tags at the device projection.

arrOutputAssembly: Reference to the Output Assembly Array, which is created automatically
in the controller tag at the device projection.

arrRecord: Reference to the Record-Array. Here, the telegrams sent from the device are
stored. The array from data type SINT has to be set up in the user program and is then trans-
ferred to the AOI. The length of the array depends on the maximal data length. If, e.g. data
with a max. length of 200 Bytes is received, the Record-Array has to be set up with a min.
length of 200 Bytes.

arrCommand: Reference to the command array which contains the CoLa command that has
to be transferred.

iCommandLength: Length of the CoLa command which has to be transferred (e.g. 'sRI0’ =
length 4)
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3.4.1 Receipt of read results (Read)

Mutually sent telegrams (read results) are stored in the array (arrRecord), as soon as the
AOI has received new data. The Bit bReadDone = TRUE shows the receipt of new data for
one PLC cycle. As soon as new data has been received the counter iReadCount will be in-
cremented. The byte length of the last received telegram can be seen in the parameter
iReadLength.

3.4.2 Device communication via CoLa commands (Req)

At the communication via CoLa commands, the command which is defined in the array
(arrCommand) will be transferred to the device. The resulting answer is stored in the data
field defined within the parameter arrRecord.

The transfer is started by triggering the parameter bReq with a positive edge. If no valid an-
swer to the sent CoLa command has been received, this is signalised by the parameter
bReqBusy. If no answer has been received within the Timeout (iTimeout), the handling will
be cancelled with a Timeout error. The output parameter bReqDone = TRUE indicates that
an answer to the CoLa command has been received.

3.4.3 Behaviour in the case of an error

In the case of an error the Errorbit (bError) signalises the error. In this case an error code will
be given out via the parameter iErrorcode. The error bit remains set until a new order has
been started. If the function block is only used for the reading of read results (iCom-
mandLength = 0), the error bit will be set back when receiving new data automatically.

Date: 26.11.2015 9
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Parameter Declara- |Type of|Description
tion data
arrinputAssembly INPUT SINT[1] |Reference to the Input Assembly Array, which

is created automatically in the controller tags
during the configuration.

Example:
arrinputAssembly:= MySickDevice:l.Data

arrOutputAssembly | INPUT

SINT[1]

Reference to the Output Assembly Array, which
is created automatically in the controller tags
during the configuration.

Example:
arrOutputAssembly:= MySickDevice:O.Data

arrRecord INPUT

SINT[1]

Reference to the Record Array. Here, the tele-
grams sent from the device are stored. The
length of the array depends on the max. data
length.

Example:

The sensor sends max. 50 Byte data (read re-
sult or CoLa telegram answer). In this case the
record has to have a minimal length of 50
bytes.

The content of the record is only valid if
bReadDone or bRegDone signalises an in-
creasing edge. It is recommended to copy
the content of the record as soon as it con-
tains valid data.

arrCommand INPUT

SINT[1]

Reference to the command-Array which con-
tains the CoLa command that has to be trans-
ferred.

iTimeout INPUT

INT

Time in [ms], after a Timeout error has oc-
curred.

By default, the Timeout time is set to five sec-
onds.

Please note that some ColLa commands need a
longer time for processing (e.g. storage com-
mands).

Date: 26.11.2015
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Parameter

Declara-
tion

Type of
data

Description

arrControl

INPUT

SINT[3]

Control Array for triggering the sensor via field
bus.

arrControl[0] = Control Byte 1
arrControl[1] = Control Byte 2
arrControl[2] = Status Byte of the CM protocol

Example:

In order to trigger the sensor via field bus, the
Bit arrControl[0].0 has to be set. In order to do
s0, the trigger source in SOPAS has to be set
to ,fieldbus trigger".

The definition of further Control-Bits can be
seen in the operating instructions of the respec-
tive sensor.

bReq

INPUT

BOOL

Positive edge: Sends the through the parame-
ters arrCommand and iCommandLength de-
fined CoLa command to the connected SICK
sensor and waits for the corresponding answer.

iCommandLength

INPUT

INT

Character length of the CoLa command which
has to be transferred.

Example:
If the command ’'sRI0’ is sent, the iCom-
mandLength has to have the value 4.

bReadDone

OUTPUT

BOOL

Positive edge: A from the device sent read re-
sult has been received (formatting can be seen
in the SOPAS output format).

If a read result has been received, the bit is set
for always one PLC cycle. The read result is
written into the Record-Array.

iReadLength

OUTPUT

INT

Shows the byte length of the read result that
has to be received.

iReadCount

OUTPUT

INT

Counts the number of read results which are
received. The counter counts from 0...32767
(Dec.). In the case of an overflow, the counter
starts at cero once again.

bReqgDone

OUTPUT

BOOL

Positive edge: An answer to a sent CoLa com-
mand has been received.

TRUE: Editing is finished
FALSE: Editing is not yet finished

The command answer is written into the record
array.

Date: 26.11.2015
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Parameter Declara- |Type of|Description
tion data
bReqgBusy OUTPUT |BOOL |Indicates if a request is in progress.
FALSE: Request is not in progress
TRUE: Request is in progress
iRegLength OUTPUT |INT Shows the byte length of the ColLa telegram
answer that has to be received.
bError OUTPUT |BOOL | Error status:
FALSE: No error
TRUE: Interruption with error
iErrorcode OUTPUT |DINT Error status (see error codes).

Date: 26.11.2015
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5 Error Codes

The parameter iErrorcode contains the following error information:

Ada-On Instruction SICK

Error code | Short description Description
16#0000 No error No error
16#0001 Timeout The request has not been carried out with-
in the chosen timeout.
Reasons can be:
- Device is not connected with PLC
- False communication parameter
- Use of CoLa commands that do not send
back an answer (echo)
- Time for editing the commando >
Timeout time
16#0002 500< arrlnputAssembly < 10 Invalid length of the Input Assembly.
Valid value area:
[10...500]
16#0003 500 < arrOutputAssembly < 10 | Invalid length of Output Assembly.
Valid value area:
[10...500]
16#0004 iCommandLength The length of the CoLa-command which
<= 0 Byte has to be transferred is <=0 Bytes.
16#0005 arrRecord < 4 Byte The length of the Record-Array
(arrRecord) is smaller than 4 Bytes.
16#0006 iCommandLength > The command length (iCommandLength)
arrCommand is longer than the Command-Array
(arrCommand).
16#0007 Internal error Fragmentation error. Access to invalid
storage area.
16#0008 Incoming CoLa-Telegram > The incoming ColLa-Telegram is longer
arrRecord than the Record-Array (arrRecord).
iReadLengt | Incoming read result > The incoming read result is longer than the
h=-1 arrRecord Record-Array (arrRecord).

Date: 26.11.2015
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6 Examples

6.1 Output of the read results (Read only)

Image 10 shows how to receive a read result with SICK_CCOM_EIP AOI. This example can
be used for all SICK Autoldent sensors.

The sensor (in this case CLV620) is directly triggered via the control byte (arrControl[0].0).
The function block can be operated independent from the trigger source.
Start/Stop of Object Trigger

Skark

Delay I 0 ms IFieIdbus Input | CAN Cpen LI

Stop

Delay I 0 ms ITrigger soUrce LI or |Good Read LI ar INot defined d

Trigger Distribution

Diskribuke on IDisabIed vl

Image 9: Trigger setting of the CLV in SOPAS-ET
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Bl MainProgram - MainRoutine o ]
Fieldbus trigger =
Trigger CLY
bTrigger arrControl[0].0
1
1 C
Call SICK_CCOM_EIP A0
Communication A0
for SICK Autoldent
devices
SICK_CCOM_EP——
1 Communication &1 for SICH Autoldent de..

SICH_CCOM_EIP SICK_COLA [:I H bReadDone > —
arfinputdzsembly  SICK_CLV:.Data
arroutputAssebly  SICK_CLVO Dats I kError 3—
arrRecard arrRecord
arrzommand arrCommand s
iTimeout 2000 &
arrContral arrZortrol
iCommandlencth u]
iReadlength 0«
iReadCourt 0&
iErrorcocde 0«

Copy the receiving data into the reading result String
Communication A0
for SCK Autoldent

devices String content String length
SICK_COLA bReadDone Op A
2 1 F Copy File Mave —
Source arrRecord[0] Source  SICH_COLA iIReadlength
Dest sReadingResult DATA[O] 0
Length  SICK_COLA iReadlength Dest sReadingResult LEM
0+

| » | MainRoutine | ﬂ J Lll:l
0P ocram

Image 10: Call of AOI in the Main Program of the PLC

As soon as the variable bReadDone signalises TRUE, the content of the record (arrRecord)
will be copied into the result string (sReadingResult). The direct use of the record as read
result is not recommended since it only contains valid values during bReadDone = TRUE.

Image 11 shows the read result of the CLV. The content of the read result can be config-
ureed via the SOPAS output format (see Image 12).

# Program Tags - MainProgram o ]
Scope: IC{,MainF’rngram vI Show: I."-‘-.II Tags vl I . vI
Hame Walue “ISter Data Tope Description =] S
bTrigger 1fDecimal |[BOOL Trigger CLY -
[F-sReadingR esult 'T5678! STRINGSO CLY reading result %
[+]-AieadCounter 3| Decimal  [INT Communication 01 for SICK Autoldent devices =
0
TITI\Mun'rtur Tags ,{ Edit Tags }' || 4 | | LIJ

Image 11: Call of the read result
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Output Format #1

3,

re

e =
Y A

If Good read

Far each code

e HENTe L 1) (1

ar s

Elze

‘HoRead

Image 12: Configuration of the output format in SOPAS-ET

Date: 26.11.2015
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6.2 Sending of a CoLa command

Image 13 shows how you can send a device command with SICK_CCOM_EIP AQI parallel
to the receipt of read results. This example can only be used in combination with the devices
RFUGB3X or Lector62X.

[El MainProgram - MainRoutine o ] 4|
| 1] Bl ] [+ 8w o] ool
Fieldbus trigger =
Trigoer RFU
bTrigger arrControl[0].0
1E
J L
Call SICK_CCOM_EIP 201
Communication ACI
for SICK Autoldent
devices
——SICH_CCOM_EIP
1 Communication A01 for SICK Autoldent o
SICH_CCOM_EIP SICK_COLA |Z| H bResdDons 32—
artinputdssembly  SICK_RFL:Dsta
arrOutputdzsehly  SICK_RFUO Data H hReqDone +—
arrRecord arrRecord
arrCommand sCommand DAaTA H bReqBusy 3—
iTimeout 2000 «
arrContral arrControl I hErrar 37— L
hReq bReqg
0«
iCommandLencth sCommand LEM
0«
iReadlength 0+
iReadCount 0«
iReglength 0«
iErrorcode 0«

Copy the receiving dats into the reading Resul-String
Communication 400
far SICK Autaldent

devices String contert String lencth
SICK_COLA bReadDone OF Tl
2 JE Copry File Maove —
Source arrRecord]0] Source SICK_COLA iResdlendgth
Dest zReadingResult DATA[O] 10
Length SICK_COLA IResdLencth Dest sReadingResult LEM
0 &
Copy Cola-Command answer into the Command-String
Communication A0l
for SICK Autoldent
devices String content String lenogth
SICK_COLA BRegDone  hEdgeReqgDone Op A
3 1 F {ons Copry File hiove —
Source arrRecord[d] Source SICH_COLA iReglength
Dest sCommandResult DATA[O] 0 &
Length SICK_COLA IReglength Dest sZommandResult LEMN
0+

|’ | MainRoutine | ﬂ J LLEI
ZinProgram

Image 13: Call up of AOI in the Main Program of the PLC

As soon as the record contains valid data (bReadDone = TRUE / bRegDone = increasing
edge) the content of the records will be copied into the variables sReadingResult or sCom-
mandResult.
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# Program Tags - MainProgram = | Ellﬂ
Scope: ICﬁMainProgram VI Ghow: IA" Tags 'l I . j
Mame Y alug €| stye Data Type | Description = E
bReq dDecimaI EOOL Cornmand request -
bTrigger 0 (Decimal  [BOOL Trigger RFU -cén
[F-sCommand 'sRI0' STRIMGED | Cornrnand =
o
[+H-sCommandR esult 'sRi 0 7 BFUS30E 10 ¥1.Z1-21.06.2012' STRINGRD | Command rezpongze
[H-:R eadingP esult " STRINGSO0 |RFU reading result =
[Fl-ReadCounter 0 |Decimal | INT Cornmunication 01 for SICK. Autoldent devices
IIII\Monitor Tags A Edlit Tags / || 4 | | 3 |

Image 14: RSLogix5000 Tag view

Image 14 shows how to send a CoLa command to a device (here RFU630) via AOIL. In this
example the CoLa command ’sRI0’ (device identification) is sent to RFU. In this case the
following parameters have to be set:

sCommand:

iCommandLength:

'SRI0’

4 (can be taken from the string variable sCommand.LEN)

The command is carried out as soon as the variable bReq is triggered with a positive edge.
As soon as the output bit bRegDone signalises a positive edge, the record can be copied

and used.

Parallel to the sending, the AOI can also receive and show read results sent from device.
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18



