FEIG

Write acyclic data to 10-Link devices via RCCA
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Applies to the project "1200_RCCA-D_IOL_Parameterisation_via_Index". The manual
provided by the manufacturer serves as a reference for indices and instructions for the
"Werma ClearSIGN compact"” demonstration hardware (download:
https://www.werma.com/de/s ¢1510i2688/ClearSIGN BM 24VDC MC/65610002.ht
ml)
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Creating the hardware configuration

An RCCA-D variant is used in the example project. Apart from the first |0-Link port, no
other features are required here and are therefore not parameterised.

First, a suitable CPU is integrated into the project. An S7-1212FC is used in the
example. However, an F-CPU is not absolutely necessary for the demonstration, as safe
programme processing is not demonstrated. However, it is important to define the
setting under "Start-up".

1200_RCCA-D_IOL_Parametrierung_iiber_Index » PLC_1 [CPU 1212FC DUDUDC]

b nciiorg ) B 6L Qs

03 102 10 2 3
Baugruppentrage...

[<] i

J General H 10 tags ” System constants || Texts

- Genersl [ start
Project information artup
Catalog information
Identification & Mainte... Starup after POWER ON: | Warm restart - mode before POVIER OFF
Checksums Comparison preset to actual

b Failsafe (0L E Startup CPU even if mismatch

~ FROFINETinterface [X1] Configuration time: | 60000 ms

General

@ 0Bs should be interruptible

F-parameters
Ethernet addresses
Time synchronization
Operating mode
» Advanced options
Wieb server access
» DIBIDQ 6
P A2
} High speed counters (HSC)
» Fulse generators (FTOIFVIM)
Startup
Gycle
Communication load
System and clock memory
b Web server
Multilingual support
Time of day
P Protection & Security
Configuration control
Connection resources
Overview of addresses

Figure 1: Hardware configuration S7-1212F

The setting "Start-up of CPU even with differences" also allows a demonstration
without all components being connected to the RCCA/PLC.
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After the RCCA module has been integrated into the hardware configuration - here
TST-RCCA-D with the GSDML 20210906 - all unnecessary 10-Link modules are removed
for demonstration purposes and the CRC is set for the default configuration. In order
to be able to use the full output power of the 10-Link port, the "IQ behaviour" of the
corresponding port in the 10-Link master module is set to "Digital output".

The RCCA and PLC are then assigned to a common network.

Options

1

v | Catalog

| lint]
E Filter Frofile: | <All= |v|

» [ Contrallers

» [ HM

» rjl FC systems

» n_[. Drives & starters

» n_[. Metwork components

’ n_[. Detecting & Monitaring

] p_[. Distributed 'O

Bojejes asempiey {5

B

5|00} BUI|UQ E”

] p_u Power supply and distribution
] p_u Field devices
- p_u Other field devices
» p_uAdditionaI Ethernet devices
~ @ FROFINETIO
v [ Drives
v [ Encoders
» n_[. Gateway
2 n_[. General
~ [ o
[
» LIg Atop
3 r\_u esd gmbh
3 r\_u Euchner GmbH + Co. KG
'I"_u FEIG ELECTRONIC GmbH
= [l Door Contrel

sqsel@ir”

saleIqI] E”

= [ Head module
Il T=TRCCAA
Il T=TRCCAR
Il T=TRCCAC
[l TsTRCCAD

» r\_u Hottinger Baldwin Messtechnik GmbH
» [ cFRRA ’T‘

+ |Information

[>

Device:

TST-RCCA-D

Article nos  [TSTRCCA-D

Version: (GSDML-V2 35-FEIG-TST RCCA-20220216 XML}

Description:

TSTRCCAD Extended

Figure 2: Hardware catalogue
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Device overview =
w Module Rack slot | address | Q address | Type Article number v | Catalog
~ tstreea o o TSTRCCAD TSTRCCAD |
D 23 Y 0 tetrcce E Filter Profile: |a\|l>
T5TDoor_1 (V] 1 68..91 6474 T5TDoor » rj. Head module
Digital II0_1 o 2 1 Digital li0 ~ [l submodules
¥ 6xFDI Safety /0 and Control.. | O 3 2.8 2.8 6xFDI Safety /0 an... - r\_-II 10-Link Digital 10
FROFlsafe V2.6 6xFDI ] o 31 2.8 2.8 FROFlsafe V2.6 6xFDI [l Dl
¥ 4 Port 10-Link Master_1 ] 4 4 Port IO-Link Master Order number [l Digital Gurtput
10-Link Master o 41 9 1 10-Link Master o e s B
10-Link Port1 o 4 Port1 92.94 75.76 10-Link IniQut 2/2 ... [l 10-Link InfOut 212 Byte + PQI
o “Fort2 [l 1o-Link InfOut 41 4 Byte + PQI
g :::i [l 10-Link Iniout 818 Byte + FQI
[l 10-Link IniOut 1616 Byte + PQI
[l 10-Link IniOut 32132 Byte + PQI
» [ 10-Link Modules
|- [ FROFIsafe v2.4 6xFDI
‘ [ FROFisafe V2.6 6xFDI

Figure 3: 10-Link port configuration

[tstreca [TSTRCCAD] Device overview
‘(5? ¢ Module Rack Slot 1
o
& ¥ fistrcca o 0
b1 o 0x1
[r— _ TsTDoor_1 o 1 |
] L Digital i0_1 0 2
(" ¥ 6xFDISaferyliO and Contral... | O 3
- A k FROFlsafe V2.6 6xFDI 0 31
¥ 4 Port |O-Link Master_1 o 4
10-Link Master o 41 1
10-Link Port1 o 4Port1 !
o 4 Port 2
<[] [3] [100% - | <] i
J General ” 10 tags ” System constants ” Texts ‘
- General Il
- PROFlsafe
Catalog information
FROFlsafe ]
Hardware interrupts F_SIL: | ST

Module parameters

F_CRC_Length: |4-ByteCAC
Ii0 addresses

F_Block_ID: [1

F_Par_Wersion: | 1

F_Dest_Add: | 2

|
|
F_Source_Add: | 1 |
|
|

F_Far_CRC_WithoutAddresses: | o

F_Fassivation: |DevicefM0du|e

F_CRC Seed: |CRC-Seed24-'32

[ Manual assignment of F-monitoring time

F_WD_Time: |150 m;| |

F_iPar_CRC:

F_Par_CRC: [45211 U

[] Fio DB manual number assignment

FAi0 DB-number: 30002 L

F-i0 DB-name: |F00002_PROF\;5IEV2_E&1FD\

Figure 4: F-CRC default configuration
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¢ [tstrcca STRCCAD] = m 4" = | Device overview
~l =
,\é"b W|Mcrdule | |Ra-r.k |S|0t |I&ddrﬁs |Q addrmh
A =|
A = ¥ tstfcca o] o] 1
kXl 1] oxi 1
= TsTDoor_1 o 1 68..91 6474 1
: Digital i0_1 1] 2 1 [
Il ¥ 6xFDI Safety 'O and Contral.. | O 3 2.8 2.8 t
1 PROFlsafe V2.6 6xFDI o 31 2.8 2.8 f
* 4 Portl0-Link Master_1 1] 4 +
10-Link Master 1] 41 9 1 |
I0-Link Port1 o 4 Partl 92,94 75.76 |
- 0 4Port2
< |lm > | [100% | —y— @ < i
0 aster [10 aste [d Properties i
J General || 10 tags || System constants || Texts |
~ General I )
1Q behaviour

Catalog information
Hardware interrupts 1Q behaviour
* Module parameters

( behavicur  behaviour roreo:

Module failure IQ behaviour Port 1: | Not supported
1i0 addresses

IQ behaviour Port 2: | Mot supported

1Q behaviour Port 3: | Mot supported

Figure 5:1Q behaviour in master module

™ Metwork | u Connections |HMI connection |v| vy

PLC 1 tst-rcca
CFU 1212FC TST-RCCA-D DP-HORM
Mot assianed (@)
Select 10 controller
PLC_1.PROFINET-Schnitistelle_1

Figure 6: Establishing a network connection

Finally, the hardware configuration is translated and transferred to the target device.
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Creating the test program

10-Link library

To be able to use 10-Link technology with Siemens components, at least TIA Portal
V15.0 is required. All the modules required for this can be found in the library
"IO_LINK_Library V5.2" or V6.0 for TIA V15 or V16.
(https://support.industry.siemens.com/cs/document/82981502/bibliothek-f%C3%BCr-
io-link-(liolink)?dti=0&lc=en-WW)

The "IO_LINK_DEVICE V3.3" module is transferred from this library to the project.

The remaining program
To simplify the use of the FB, a further FB "IOL_Com" is created which is structured as
follows:

1200_RCCA-D_IOL_Parametrierung_iiber_Index » PLC_1 [CPU 1212FC DC/DCUDC] » Program blocks » 10-Link » 10L_Com [FB7]

e L EEERE e Rt 0@ =D caad s Nad &7 &
10L_Com
Name Data type Default value Retain Accessible f.. Writa... | Visiblein ... Setpoint Supervis... Comment
1 < > Input
2 4= HW_address HW_ANY 0 MNon-retain =] ) =] Module's hardware address. Get from ha.
3 4@= rec_Index Int 0 Non-retain E E E Indexto readiwrite. Refer to device's use..
4 g m CAP Dint 16£0000b400  Non-etain =] ] =] Manufacturer specific. FEIG = B400
5 4= Fort Int 0 Non-retain E E E I0L-Port to access. Count starts at 1
6 <0 = rec_Subindex Int 0 MNon-retain E E @ Subindexto readiwrite. Refer to user ma..
7 4= wr_Len Int 0 MNon-retain =] ) =] Length to readiwrite in Byte.
8 < v Output
9 4nm= status Dwiord 650 MNon-retain E E @
10 <@ ~ InOut
11 <@ = » record Array]0.231] of Byte
12 4 = put Bool false MNon-retain =) =l =l
13 @m= get Bool false MNon-retain E E E
14 @@ ¥ Static
15 <@g = valid Bool Mon-retain [ [ [ [
16 <0 = busy Bool Mon-retain E E @ D
17 4 = error Bool MNon-retain =) =l =l A
18 <@ = » string Array[0..231] of Char MNon-retain E E E D
19 <@ = » I0_LINK_DEVICE_Insta... “I0_LINK_DEVICE" W =l ) ¥
20 g = mode Bool FALSE Mon-retain [ [ [ = False = Read; True = Write
21 <@ ~ Temp
22 41 = len Int
25 < » Constant B
AT

Figure 7:10L_Com IO range
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Figure 8: IOL_Com program sequence
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To store the user data, the target for #record is now required, which is created as a DB
without optimised memory access and contains a byte array with 232 entries.

= _%-1’- o, = E= "7 Keepacwalvalues [gg Snapshot "af ;ﬂ, Copy snapshots to stal
I10L_Com_Data
E Mame Data type Offset start value I
[ 1 <00 ™ Siatic
2 <dlm » Data Array[0..231] of Byte 0.0

0L _Com_Data [DBZ]

Jﬁeneral || Texts |

General .
, Attributes
Information
Tirme stamps
Compilation [ onlystore in load memary
TEEEEIET [ ] Data black write-protected in the device

Attributes

. L Optimized block access
Download withaut reinitializati... D P

DB accessible from OPC LA

Figure 9: IOL data storage without optimisation

1200_RCCA-D_IOL_Parametrierung_iiber_Index » PLC_1 [CPU 1212FC DUDCTDC] » Programmbausteine * 10-Link » 10L_Com_Data [DB2]

= = i, B = 7 Akwalwerte behalten g3 Momentaufnahme %, ¥ Momentaufnahmen in Startwerte kopieren g - Startwerte als Aktualwerte |
I10L_Com_Data
Name Datentyp Offset Startwert Remanenz  Erreichbar a.. Schrei... Sichtbari.. Einstellwert Kommentar

1 |40 * Static

2 = » Dawm | Arrayin.231... [E]=] 0.0 (] ™ ™ ™ (]

Figure 10: IOL data storage data view

Once this configuration has been finished, the program is completed by calling up the
FB created in the main program.

For demonstration purposes, a simple variable table is created and assigned in the
main programme.
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<@ Tags || = User constants
SRR
10-Link

MName Data type Address
1 £ | MasterPQI_Portl Bool %010
2 &1} MasterPQI_Port2 Bool %011
3 <0 MasterPQI_Port3 Bool w012
4 <0 MasterFQI_Portd Bool w013
5 -2 10L_Get Bool %M300.0
6 -2l 10L_Put Bool HM3001
7 ST | 10L_Index Int W02
8 &1} 10L_Sublndex Int SahME 04
Q £ | IOL_Reclen Int Wl 06
10 < 10L_QutData_ByteD Byte %QB75
11 -2 10L_QutData_Bytel Byte %QB76
12 <Add new=

B (<] i |

Figure 11: Interaction variables and call in OB1
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Network 1: 10L communication

Comment

WOE3
"1OL_Com_DE"
BT
“0L_Com™

= EN

286
“tst-rccand_
Fort_|O-Link_
Master_1~0-
Link_Forei®

W30 2
“I0L_Index
16#0000b400

HWW304
"IOL_Sublndex”

W30 6
"IOL_Reclen”

PDE2 DBEX0.0
“1OL_Com_
Data”.Data

%3001
*IoL_Put”

%M300.0
"lOL_Get”

HW _address
rec_Index
CAP

Port

rec_Sublndex

wr_Len
record
— put
status 1680
— get END —

The program is now translated and loaded into the target device. The program

execution can be started.

Use the example program

Werite the index

A monitoring and force table is now created to control the program sequence. All
relevant variables are recorded there.
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...er_Index » PLC 1 [CPU 1212FC DOUDCTDC] » Watch and force tables » W

S il ARZ TR
| i MName Address Display format Monitor value
1 “MasterPQI_Port1® 301.0 Bool
2 "10L_Get" Yehz00.0 Bool
i “|OL_Put" %M300.7 Bool
4 "IOL_Index" LMAE02 DEC+-
I 5 “IOL_ReclLen® WNNE06 DEC+H/-
s *|I0L_OutData_By... %QB75 Bin
I *|OL_QOutData_By.. %0QB76 Bin
'8
'l "IOL_Com_Data".... %DE2.DEED Bin
10 "IOL_Com_Data".... %DBEZ2.DBE1 Bin
'3 "IOL_Com_Data"... %DE2.DEE2 Bin
'z "IOL_Com_Data”".... %DE2.DEE3 Bin
53 "|OL_Com_Data”.... %DB2.DEB4 Hex
' "IOL_Com_Data".... %DB2.DBES Hex
'35 "IOL_Com_Data".... %DE2.DEEG Hex
'16 "|OL_Com_Data”.... %DB2.DEE7 Hex
57 "IOL_Com_Data"... %DB2.DEBES Hex
18 "IOL_Com_Data”"... %DB2 DBED Hex
'18 "IOL_Com_Data".... %DB2.DBE10 Hex
' 20 "IOL_Com_Data"... %DB2.DBE11 Hex
53 "IOL_Com_Data".. %DB2.DBB12 Hex
' 22 "IOL_Com_Data".... %DB2.DBE13 Hex
'23 "IOL_Com_Data"... %DB2.DBE14 Hex
' 24 "IOL_Com_Data"... %DB2.DBB15 Hex
'S8 "INl Corm Nata®  3NR7 NRR1A Hex

Figure 12: Watch and force table

The process data of the 10-Link device can be written directly here. In the example,
these are QB75 and QB76. In the standard setting of the ClearSIGN (lamp), this means
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Figure 13: Excerpt of Werna ClearSIGN

(Unfortunately there is a bug in the implementation of the lamp. The sequence of the
process data is reversed. To control the lamp, byte 0 from the documentation
corresponds to IOL_OutData_Bytel and vice versa.)

To change the parameterisation of the device, the previously created variables and the
documentation provided by the device manufacturer are important. In the example,
the operating mode of the segments is to be changed from the standard single
segment mode to RGB mode.
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4.3 Konfiguration der ClearSIGN Uber Indexparametrierung

Beschreibung der Parameter

FEIG

Index | Parameter Ilugang | Byte Wert
Lénge
02 System wWo 1 130 Reset Factory Settings
Command
14 Vendor MName ro 48 WEERMA Signaltechnik GmbH + Co. KG
17 Vendor Text ro 48 WWWLIWEITNIALCO M
18 Product Name ro 32 ClearsIGH compact
1% Product ID ro 16 &56.100. ...
20 Product Text ro &4 ClearsIGM compact / ClearsIGN
compact Confin. tone
21 Serial Mumber ro 16 Mot used
22 Hardware ro 14 AB
Revision
23 Firmware Version | ro 16 1.21
24 Application Text | rw 3z
&4 Cperating rw ] 0 Single Segment Mode
Mode ] RGE Mode
2 Level Meter Mode dimmed
3 Level Meter Mode blinking
&5 Appearance rw 12 4] Continuous
Single 1 Blinking
2 Flashing
] EVS
&é Intensity Single nw 12 0..100
&9 segment Color | rw 5 0 Dark
[wird bei 1 Red
Befricbsart RG 2 Green
und Level Meter 3 Yellow
verwendet) 4 Blue
5 Purple
& Cyan
7 White
70 Appearance rw 5 4] Confinuous
GB (wird nur 1 Blinking
bei Betriebsart 2 Flashing
GB verwendet) a EVS
71 Intensity RGE W 5 0..100
74 OperatingHours | ro 4

The table shows that the index with number 64 must be written with a length of one
byte. The variables created are assigned as follows:

IOL_Put = TRUE
IOL_Index = 64d
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IOL_Reclen=1
IOL_Com_Data.Data[0] = 1 (RGB mode)

After setting the variables once (button in the ribbon menu), the operating mode was
changed.

To activate the segments, the process data in the range Q76.0 to Q75.3 is no longer
relevant, but only Q76.0 to Q76.3. (note byte rotation)

Another example now changes the colour of the individual segments:

IOL_Put = TRUE

IOL_Index = 69d

IOL_RecLen =5
IOL_Com_Data.Data[0] = 2d (Green)
IOL_Com_Data.Data[1] = 3d (Yellow)
IOL_Com_Data.Data[2] = 4d (Blue)
IOL_Com_Data.Data[3] = 5d (Purple)

IOL_Com_Data.Data[4] = 0 (Only relevant with acoustic element)

It is essential to ensure that the variable IOL_RecLen matches the specified length
(here 5). Otherwise, the write operation will fail.
After setting the variables once, the colour change is immediately visible.

Read index

Reading the entries works in the same way as writing them.
Index 20 "Product text" is selected here as an example.
The variables are written as follows:

IOL_Get = TRUE

IOL_Index = 20d

After writing to the variables once (button in the ribbon menu), the first 64 bytes are
written to the DB IOL_Com_Data. To simplify matters, the display can be set to
"characters" here.

It is not necessary to write to the IOL_ReclLen variable when reading entries.
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