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1 Preface 
 

In order to use PROFINET-IO fieldbus communication, an INFICON Bus-Module BM1000 PROFINET-IO 
need to be connected to the I/O port of the Leak Detector. 
 

 
Figure 1 PROFINET-IO overview 

POS  Catalog number 

1 PROFINET-IO Master (e.g. S7-300) --- 

2 BM1000 PROFINET-IO Module 560-316 BM1000 PROFINET-IO 
module 

3 Data Cable 560-332 Data Cable 2 m 
560-335 Data Cable 5 m 
560-340 Data Cable 10 m 

4 Leak Detector (e.g. LDS3000) 560-300 

PROFINET-IO 

2 3 

1 
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Fieldbus systems normally support device-specific configuration files e.g. GSD files for the PROFINET-
IO field bus system. 
 
The appropriate configuration files will be find on the USB memory stick which is supplied with your 
Leak Detector. 
 
\LDS3000(AQ)-Documentation-Vxx\Manuals\LDS3000 Interface Description\Profinet\GSD INFICON 
Profile 
xx = version number 
 
 
The LDS3000 platform contains the following devices: 

POS  Catalog number 

1 LDS3000 560-300 

2 LDS3000 XL 560-300 
560-319 

3 LDS3000 AQ 560-600 

4 XL3000flex 520-200 

 
This manual is valid for all the devices listed above. 
 
 
This manual is based on the following version numbers: 

POS  Version 

1 LDS3000 MSB 2.72 or higher 

2 CU1000 2.72 or higher 

3 BM1000 PROFINET-IO  

4 LDS3000 Protocol Description jira54en1-07 (1803) 

5 SIMATIC Step 7 V5.5 

 
If one of the devices are used listed in the above table with the described software version or higher 
all explained functions in this document should be possible. 
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2 Set up BM1000 PROFINET-IO configuration of the LDS3000 

platform 
 

In order to set up the PROFINET-IO configuration a CU1000 control unit is required. 

2.1 Set up BM1000 Bus interface 
 

In order to activate the BM1000 Bus communication, the module at the I/O connector needs to be 

set to “Bus” 

 

 

➔ 

 

➔ 

 
     

 

➔ 

 

  

 

  



 
      APPLICATION NOTE    Leak Detection 

 

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
MB-iiac54en1-03 (2307).docx 4 / 71 

2.2 Set up the BM1000 PROFINET-IO address 
 

Attention: 

The BM1000 PROFINET-IO IP address can only be set with the SIMATIC Step7 hardware configuration 

tool. It is not possible to set or change the IP address via the CU1000! 

Please look at chapter Fehler! Verweisquelle konnte nicht gefunden werden. Fehler! Verweisquelle 

konnte nicht gefunden werden. 

 

2.3 Set up the BM1000 field bus profile 
 

 

➔ 

 

➔ 

 
     

 

➔ 

 

➔ 

 
Figure 2 Set up BM1000 Field bus profile 

 

Attention! 

Use “INFICON” profile only. 
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2.4 Activate the BM1000 PROFINET-IO set up 
 

Attention! 

Address and profile do not come into effect until a restart of the leak detector (power off/power 

on)! 

To make the changes effective, the BM1000 Bus module needs to be restarted. Therefore, do the 

following steps: 

1. Disconnect the data connection cable between the Leak Detector and the BM1000 Bus 

module 

2. Wait 10 seconds 

3. Connect the data connection cable between the Leak Detector and the BM1000 Bus module 

again 

Alternatively, the Leak Detector can also be switched off and on again. The Leak detector needs to be 

switched off for minimum 10 seconds. 

Attention! 

After each change of the fieldbus profile or the configuration of the BM1000 in the device 

configuration of STEP 7, the device must be restarted! 
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3 SIMATIC Step 7 

3.1 Installation GSDML-File BM1000 PROFINET-IO module 
 

1. Open Siemens SIMATIC Step 7 

2. Open or create a new Step 7 project the BM1000 PROFINET-IO Module should be used 

3. Install GSDML File 

 

1. Select “Options” 
2. Select “Install GSD 

File…” 

 
3. Select the source 

path of the GSD file 
and select the file 
“IFCN0E8D.gsd “ 

  
 
 
 
 
 
 
 

1 

2 

3 



 
      APPLICATION NOTE    Leak Detection 

 

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
MB-iiac54en1-03 (2307).docx 7 / 71 

 

The GSD file is on the USB memory stick which is supplied with the 
BM1000 bus module. 
 
Source path: 
\LDS3000(AQ)-Documentation-Vxx\Manuals\LDS3000 Interface 
Description\Profinet\GSD INFICON Profile\GSDML-V2.3-Inficon-
BM1000_PROFINET-20140710.xml 
 
xx = version number 

 

4. Select the GSD file 
“GSDML-V2.3-
Inficon-
BM1000_PROFINET-
20140710.xml” 

5. Press the “Install” 
button 

 

6. After installing the 
GSD press “OK” 
button 

 

 

4. The INFICON BM1000 PROFIBUS module is now installed and can be used  

4 

5 
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3.2 Add BM1000 PROFINET-IO module to PROFINET-IO network 
 

1. Open Siemens SIMATIC Step 7 

2. Open or create a new TIA project the BM1000 PROFIBUS Module should be used 

3. Open the Hardware Configuration Manager 

 

1. Search for BM1000 
PROFINET-IO Module in 
the hardware catalog 
 

 

2. Use the search section 
of the catalog in order 
to find the BM1000 
PROFINET-IO module. 
Therefore, enter into 
the “Find” text field 
“BM1000” 

3. Select “Search down”  

 

1 

3 2 
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4. Select “RT” in the 
PROFINET-IO 
"INFICON BM1000 
PROFINET IO 
Gateway" folder 

 
 

 

Attention! 
Please use “RT” only from the folder "INFICON BM1000 
PROFINET IO Gateway" as BM1000 PROFINET-IO module.  
 
If using the module "RT" from the subfolder “Migration” the 
cyclic communication between the PROFINET-IO Master (e.g. 
PLC controller) and the BM1000 PROFINET-IO module does not 
work completely! 

 
 

5. Drag and drop the 
“BM1000 PROFINET-IO” 
module to the 
“PROFINET-IO-System ”  

 

4 
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6. Setting the IP address 
of the BM1000 
PROFINET-IO Module. 

 
 

 
 

Select the “BM1000 PROFINET-IO module” and open the drop 
down menu “Edit – Object Properties”. 
 
Alternatively, the properties window can be opened by double-
clicking on the “BM1000 PROFINET-IO module”. 
 
In the section “Note in PROFINET IO-system” all necessary 
parameters are able to be set. 

6 
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7. Press the button 
“Ethernet…” to change 
the IP-Address of the 
“BM1000 PROFINET-IO 
bus module”  
 

 

8. In the section 
“Parameters” the IP-
address can be changed 

 
 

After changing the IP address please click the “OK” button 

7 
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9. Safe hardware 
configuration 

10. Download hardware 
configuration to the PLC 
controller 
 

 
 

 

Attention! 
 
Address and profile do not come into effect until a restart 
of the leak detector (power off/power on)! 
 
Please have a look at chapter Fehler! Verweisquelle konnte 
nicht gefunden werden. 

 

 
  

9 10 
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3.3 Change I/O addresses of BM1000 PROFINET-IO module 
 

If required, the input or output addresses of the BM1000 PROFINET-IO bus module can be adapted 

for cyclic data exchange. Therefore, open Hardware Configuration Manager of SIMATIC Step 7. 

 

1. Select “INFICON 
BM1000” 
PROFIBNET-IO 
module  

2. The input and 
output addresses of 
each slot of the 
cyclic data 
exchange is shown 

 

3. Double click the 
address (I or Q 
address) to change 
the address of an 
input or output slot  

 

 
 
 
 
 

1 

3 
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Note: 
The input and output address needs to be in the same addresse 
range, if using acyclic data exchange! 
 
In this example, the input adresse and also the output address are 
both in the same addresse range 256..257 

 

4. Safe hardware 
configuration 

5. Download 
hardware 
configuration to the 
PLC controller 

 

 

 

 

  

4 5 
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3.4 Change the device name of the BM1000 PROFINET-IO bus module 
 

Depending on the application it could be necessary to change the name of the BM1000 Bus module. 

The device name of the BM1000 Bus module is set by factory default to “BM1000”. 

 

Attention! 

It should be noted that the name of the device must be unambiguous. If several BM1000 PROFINET-

IO modules are used, each module must be assigned a unique device name. Within the PROFINET-IO 

system, the device name may only occur once. 

If the configured device name is different than the name of the device itself no PROFINET 

communication will be established between the PROFINET-IO master and the PROFINET-IO slave. The 

configured device name needs to be equal to the name of the device. 

 

The device name can only be changed via the hardware configuration. Therefore, are two basic 

requirements necessary:  

• The hardware configuration is finished and has been downloaded to the PLC controller 

• The PROFINET-IO connection between the PLC controller and the BM1000 PROFINET-IO 

module is established and works without any problems 

To change the device name please do the following steps: 

1. Select “INFICON 
BM1000” 
PROFIBNET-IO 
module and double 
click to open the 
properties 

 

 

1 
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2. Change to Device 
name  

3. Press “OK” after 
changing 

 

 
 

4. Safe hardware 
configuration 

5. Download hardware 
configuration to the 
PLC controller 
 

 

2 

3 

4 5 
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6. Select in the 
dropdown menu 
“PLC” → “Ethernet” 
→ “Assign Device 
Name” 
 

 
 

Attention! 
The BM1000 Bus module must be reachable via the PROFINET-IO 
system 

 

7. Select the “Device 
name” 

8. Select in the table 
“Available devices” 
the device type 
“INFICON BM1000 
PROFINET IO 
Gateway” which 
should be assigned 

9. Press the button 
„Assign name“ 

 
 

Note: 
It could be necessary to power off/on the leak detector to get the 
changing into effect  

 

 

 

  

7 

6 

8 
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3.5 Activate the BM1000 PROFINET-IO set up 
 

Attention! 

Address and profile do not come into effect until a restart of the leak detector (power off/power 

on)! 

To make the changes effective, the BM1000 Bus module needs to be restarted. Therefore, do the 

following steps: 

4. Disconnect the data connection cable between the Leak Detector and the BM1000 Bus 

module 

5. Wait 10 seconds 

6. Connect the data connection cable between the Leak Detector and the BM1000 Bus module 

again 

Alternatively, the Leak Detector can also be switched off and on again. The Leak detector needs to be 

switched off for minimum 10 seconds. 

Attention! 

After each change of the fieldbus profile or the configuration of the BM1000 in the device 

configuration of Step 7, the device must be restarted! 

 

3.6 Check PROFINET-IO communication between the PROFINET-IO Master 

and the INFICON BM1000 PROFINET-IO slave 
 

After finishing the PROFINET-IO configuration of the PROFINET-IO System in the SIMATIC hardware 

configuration and set up the PROFINET-IO adjustments of the Leak Detector the PROFINET-IO 

communications needs to be tested.  

Therefore, the following steps needs to be done: 

1. Connect the Leak Detector with the BM1000 PROFINET-IO Module by using the Data cable 

2. Connect the BM1000 PROFINET-IO Module with the PROFINET-IO Master (e.g. PLC controller) 

3. Connect the CU1000 to the leak detector by using the Data cable 

4. Switch on the Leak Detector and wait till the leak detector is ready to operate 

5. Switch on the PLC controller and set the PLC controller to “RUN” 
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To check the status of the PROFINET-IO communication between the PROFINET-IO master (e.g. PLC 
controller) and the BM1000 PROFINET-IO bus module the info section of the CU1000 can be used. 
Therefore, the following menu needs to be opened: 

 

 

➔ 

 

➔ 

 
     

 

➔ 

 

➔ 

 
 

As soon as a PROFINET-IO connection has been established between the PROFINET-IO master (PLC 

control) and the PROFINET-IO slave (BM1000 PROFIBUS-IO bus module), the status of the "Bus 

module state" changes to "PROCESS_ACTIVE". 

 

If the status of the "Bus module status" differs from "PROCESS_ACTIVE", there is an error in the 

PROFINET-IO communication with the PROFINET-IO master (e.g. PLC controller). 

 

The status of the "Bus module status" can assume the following states: 

Bus module state Status 

NW_INIT Initialization of the bus module 

WAIT_PROCESS Waiting for PROFINET-IO master (e.g. (PLC controller) until a 
PROFINET-IO connection is established. 

ERROR Configuration error 

PROCESS_ACTIVE PROFINET-IO connection with PROFINET-IO master (e.g. PLC controller) 
is established 

IDLE PROFINET-IO master (e.g. PLC controller) is in STOP mode or has not 
delivered a valid output at least. 

EXECPTION Error 
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The second info menu displays  

• Station name 

• IP address 

• IP subnet mask 

• Gateway IP 

 

 

➔ 

 

➔ 

 
 

The station name must be equal to the PROFINET device name set up in the SIMATIC configuration 

manager of the BM1000 bus module. 

 

Attention! 

 

If the displayed station name differs to the PROFINET device name set up in the SIMATIC 

configuration manager no PROFINET-IO communication can be established. 

 

The communication status between the PROFINET-IO Master and the INFICON BM1000 PROFINET-IO 

slave can also be checked with the SIMATIC configuration manager 

Therefore, the following steps needs to be done: 

1. Connect the Leak Detector with the BM1000 PROFINET-IO Module by using the Data cable 

2. Connect the BM1000 PROFINET-IO Module with the PROFINET-IO Master (e.g. PLC controller) 

3. Connect the CU1000 to the leak detector by using the Data cable 

4. Switch on the Leak Detector and wait till the leak detector is ready to operate 

5. Switch on the PLC controller and set the PLC controller to “RUN” 

6. Open SIMATIC configuration manager 
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7. Select “INFICON 
BM1000” 
PROFIBNET-IO 
module and double 
click to open the 
properties 

 

 

8. Open the “Module 
Information” in the 
“PLC” drop down 
menu 

 
 
Also the shortcut “Ctrl + D” can be use after selecting the BM1000 
PROFINET-IO Module in the configuration manager in order to read 
the module information’s 

7 
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9. Read status of the 
BM1000 PROFINET-
IO bus module 

 
 

The Status of the BM1000 PROFINET-IO module needs to be “Module 
available and o.k.” 
 
If the module is not available please check  

• PROFINET-IO connection 

• PROFINET-IO IP-address  

• Device name in the hardware configuration of STEP 7 and also 
the device of the BM1000 itself at the Leak Detector. If the 
device name is not the same on both sides (hardware 
configuration and BM1000 bus module) no communication 
can be established 
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3.7 Cyclic data exchange between the PROFINET-IO Master and the 

INFICON BM1000 PROFINET-IO slave 
 

The PROFINET-IO master (e.g. PLC controller) cyclically exchanges data with the slaves on the 

PROFINET-IO. Each slave has its own telegram structure. 

The INFICON profile is a special bus telegram which contains a control word and a status word. The 

control word sends data to the leak detector, the status word reads data from the leak detector. The 

control and status word is updated cyclically via the BM1000 PROFINET-IO module. 

Note: 
The structure of the INFICON telegram (control and status word) is identical for the following 
devices: 

• LDS3000 
• LDS3000 AQ 
• LDS3000 XL 
• XL3000flex 

 

The cyclic data exchange from the BM1000 PROFINET-IO Module is shown in the hardware 

configuration. To see the input and output data’s the INFICON BM1000 PROFINET-IO Module needs 

to be selected. Therefore, open Hardware Configuration Manager of SIMATIC Step 7. 

1. Select “INFICON 
BM1000” PROFIBUS 
module  

2. The input and output 
addresses of each 
slot of the cyclic data 
exchange is shown  

 

1 

2 
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3.7.1 Control word – Write Process Data (PLC → Leak Detector) 

 

The control word (write process data) contains 2 bytes and is send periodically from the PROFIBUS 

master (e.g. programmable logic controller) to the leak detector. 

These 2 bytes contains 16 bits with different kind of functions in order to control the leak detector by 

the PLC controller via the PROFIBUS system. 

The next figure shows the bitwise structure of the control word in detail. This information is taken 

out of the protocol description. 
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The assignment of the bitwise control word to the output address of the BM1000 PROFIBUS module 

is as follows: 

 

  

 

Attention: 

The BM1000 PROFINET-IO module will send the high byte to the PROFINET-IO master (e.g. PLC 

Controller) first. 

 

3.7.2 Status word – Read Process Data (Leak Detector → PLC) 

 

The status word of the INFICON profile includes 29 bytes in total. The first 2 bytes of the status word 

are the status information of the leak detector, which contains 16 bits with different kind of status 

information’s from the leak detector. 

The next figure shows the bitwise structure of the first 2 bytes of status word in detail. This 

information is taken out of the protocol description. 
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The next bytes 3 to 29 of the status word containing the leak rate, pressure, error codes and so on, 

which is shown in the next figure. 
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The assignment of the 29 bytes of the status word to the input addresses of the BM1000 PROFIBUS 

module is shown as follows: 

Status word: 
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Leak rate [mbar*l/]: 

 

 

  
Pressure or flow: 

 

 

  
Error code: 
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Trigger status: 

 

 

  
Calibration status: 

 

 

  
Leak detector ID: 
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Device specific float 1: 

 

 

  
Device specific float 2: 

 

 

  
Device specific float 3: 
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Device specific word: 

 

 

 

Attention: 

The BM1000 PROFINET-IO module will send the high byte to the PROFINET-IO master (e.g. PLC 

Controller) first. 
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3.8 Acyclic data exchange – PROFINET-IO Master and the INFICON BM1000 

PROFINET-IO slave 
 

Acyclic data exchange between PROFINET-IO Master (e.g. PLC controller) and the INFICON BM1000 

PROFINET-IO Module slaves is supported. If parameters should be read or write, which are not 

included inside the cyclic data, an acyclic data exchange needs to be done.  

The acyclic data exchange between PROFINET-IO Master (e.g. PLC controller) and the INFICON 

BM1000 PROFINET-IO Module is based on the LD Protocol and the LD command numbers. 

Almost all parameter of the leak detector could be read or write via the BM1000 PROFINET-IO 

Module. The data records and their structure are explained in the protocol descriptions of the used 

leak detector. Detailed information’s can be found in the chapter “LD Protocol”. 

All parameters of the leak detector are listed down in the LD command table. Parameters, which 

cannot be read or write acyclically are marked with “No fieldbus support” in the LD Protocol table. 

 
Figure 3 LD command table 1 

 Description 

Command LD command number in decimal or 
hexadecimal notation 

Class Class of the LD command 

Name Name of the LD command 

R/W Access possibility to the parameter 
(read/write) 
R = parameter can be read 
W= parameter can be write 

Data type Data type of the parameter 

Min-, Def.-, Max-Value LDS3000 Factory setting (Def.) and limit values (min 
max) and of the LD command 

LDS3000 MSB Description of the LD command 

No fieldbus support X = LD command is not able to be read or write 
acylically 
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3.8.1 Acyclic data exchange addressing rules 

 

The LD command numbers will be mapped to the PROFINET-IO master (e.g. PLC controller) via the 

INFICON BM1000 PROFINET-IO module by the following addressing rule: 

• Application Process Instance (API) = 0 

• Slot = 0 

• Subslot = 1 

• Index = LD_command_number 
 

3.8.2 Reading data from leak detector acyclically 

 

Acyclic reading of parameters is limited. A maximum of 4/8 (depending on the CPU type) acyclic calls 

can be made simultaneously with a PLC control of type S7-300 /S7-400. 

If more than 4/8 parameters must be read acyclically, the access must be programmed accordingly in 

the PLC program so that the maximum number of simultaneous read accesses is not exceeded. 

 
 
This information is taken from: 
https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-
active-jobs-when-communicating-with-wr_rec-rd_rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-
io-?dti=0&lc=en-WW 
  

https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-active-jobs-when-communicating-with-wr_rec-rd_rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-io-?dti=0&lc=en-WW
https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-active-jobs-when-communicating-with-wr_rec-rd_rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-io-?dti=0&lc=en-WW
https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-active-jobs-when-communicating-with-wr_rec-rd_rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-io-?dti=0&lc=en-WW
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3.8.2.1 Using Siemens standard function block SFB52 “RDREC” 

 

In order to read a data record acyclically from a PROFINET-IO Slave, Siemens offers the Standard 

Function Bock SFB52 “RDREC” in the library of the Step7 Manager.  
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To read a parameter acyclically from the leak detector via the BM1000 PROFINET-IO Module, the 

following input parameters of the SFB52 “RDREC” needs to be set correspondingly to the LD 

command to be read: 
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3.8.2.1.1 Parameter ID 

 

The parameter ID represents the logical address of the PROFINET-IO -Slave. To get the ID of an 

PROFINET-IO -Slave the hardware configuration needs to be opened and the corresponding 

PROFINET-IO -Slave needs to be selected (e.g. BM1000 PROFINET-IO Module). 

 

1. Select “INFICON 
BM1000” PROFINET-
IO module  

2. The starting address 
of the input and 
output addresses of 
each slot are 
representing the ID 

 
 
Each slot of the PROFINET-IO slave has its own logical address range. 
The starting address of the input and output addresses of each slot are 
representing the ID 

3. The “Diagnostic 
address” of Slot 0 
needs to be chosen 
as “ID” 

 
 
To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic 
address” of Slot 0 needs to be taken.  
 

1 

2 

3 



 
      APPLICATION NOTE    Leak Detection 

 

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
MB-iiac54en1-03 (2307).docx 37 / 71 

ID = 2041Dec = 7F9Hex 

3.8.2.1.2 Parameter INDEX 

 

The parameter INDEX needs to be set to the decimal LD command number to be read, based on the 

LD Protocol taken from the LD command table of the protocol descriptions. 

 

INDEX = decimal LD command number 

 

 

3.8.2.1.3 Parameter MLEN 

 

The parameter MLEN specifies the length of the data to be read in bytes. The length of the LD 

command to be read based on the LD Protocol is taken from the LD command table of the protocol 

descriptions. 

The parameter MLEN needs to be calculated based on the data type of the LD command to be read. 

 

Data type Meaning MLEN [bytes] 

SINT8 Signed 8 bit integer 1 

SINT16 Signed 16 bit integer 2 

SINT32 Signed 32 bit integer 4 

UINT8 Unsigned 8 bit integer 1 

UINT16 Unsigned 16 bit integer 2 

UINT32 Unsigned 32 bit integer 4 

FLOAT Floating point / real number 4 

CHAR Character 1 
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Some LD commands are of the array data type. This is indicated by a square bracket after the data 

type itself (e.g. FLOAT[3]). The number in the brackets indicates the number of array elements (e.g. 

[3] = 3 array elements). 

 

If the LD command is of the array data type, the parameter MLEN needs to be calculated by the 

following rule: 

 

MLEN = Data type length in bytes * number of array elements 

 

Example: 

 

 
 

The LD command 520 "Cal factors vacuum" is an array with 3 array elements of data type FLOAT. The 

data type FLOAT has a length of 4 bytes. 

 

In order to calculate the parameter MLEN, the length of the data type needs to be multiplied by the 

number of array elements: 

 

MLEN = 4 bytes * 3 = 12 bytes 

 

Attention! 

If the data type of the LD command to be read is an array, it is not possible to read only one of the 

array elements. It must be always read the whole array with all array elements. 

 

The index of arrays always starts with index[0]. 
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3.8.2.1.4 Parameter RECORD 

 

The parameter RECORD specifies the target for the data to be read. For this reason, the data type of 

the parameter RECORD need to be the same like the data type of the LD command.  

 

Please use the data types in the corresponding list below. 

 

Data type leak detector Meaning Data type Step7 

SINT8 Signed 8 bit integer Byte / INT 

SINT16 Signed 16 bit integer INT 

SINT32 Signed 32 bit integer DINT 

UINT8 Unsigned 8 bit integer Byte / INT 

UINT16 Unsigned 16 bit integer WORD 

UINT32 Unsigned 32 bit integer DWORD 

FLOAT Floating point / real number REAL 

CHAR Character CHAR 

 

If the LD command to be read is an array, please also use an array with the same array dimensions 

and the corresponding data type.  

 

Example: 

 
 

The LD command 520 "Cal factors vacuum" is an array with 3 array elements of data type FLOAT. The 

data type FLOAT corresponds to the data type REAL in Step7. 

 

Please use as RECORD value: Array[0..2] of Real. 
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3.8.3 Example 1: Acyclically read Mass by using LD command 506 

 

To read the parameter “Mass” from the leak detector to the PLC controller acyclically, use LD 

command table in the protocol description with the parameter to be read. 

1. Open the LD command table in the protocol description with the parameter to be read 

 
Figure 4 LD command table LD command 506 

2. Using Siemens standard Function Block SFB52 “RDREC” to read acyclically a data record 

 

To read the Trigger values by using the LD command number 506 from the Leak Detector via 

the BM1000 PROFINET-IO Module, the following input parameters of the SFB52 “RDREC” 

needs to be set correspondingly to the LD command number: 

 

  
 

• ID (logical address of the PROFINET-IO-Slave) 

To get the ID of an PROFINET-IO Slave the hardware configuration needs to be 

opened and the corresponding Slave needs to be selected (e.g. BM1000 PROFINET-IO 

Module) 
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Figure 5 Hardware configuration 11 

Each slot of the PROFINET-IO slave has its own logical address range. The logical 

address ranges of the PROFINET-IO BM1000 Module are shown in the following 

figure. 

 
Figure 6 Hardware configuration logical addresses 4 
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To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot 

0 needs to be taken.  

ID = 2041 

 

• INDEX 

The INDEX needs to be set to the LD command which should be read or write. 

INDEX = 506 

 

• MLEN 

The parameter MLEN defines he maximum length (in bytes) of the data record that 

wants to be read. 

The maximum length of the data record needs to be taken out from the LD 

Commands table of the protocol description. 

 
Figure 7 LD command table LD command 506 

The parameter MLEN corresponded with the data type of the LD command table. In 

this case the data type of LD command number 506 is UINT8, which corresponds to a 

length of 1 byte. 

 

Attention: 

If the data type of an LD command is an array all array entries will be transferred. The 

length of the data type in bytes needs to be multiplied with the array entries 

 

Calculation the parameter MLEN:  

MLEN = UINT8 = 1 byte  

 

• RECORD 

The parameter “RECORD” specifies the destination for the read data record. For this 

reason the parameter “RECORD” needs to be the same data type with also the same 

length like in the LD command table of the Protocol description. 

 

 
 

 
 

3. Insert Siemens standard Function Block SFB52 “RDREC” into the PLC program 

 

The Function Block SFB52 is called in a normal Function (e.g. FC1000). To be flexible, all input 

and output parameters are parameterized to a Data Block (e.g. DB1000). 
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Figure 8 Step7 Function SFB52 

4. Setting the input parameters of Siemens standard Function Block SFB52 “RDREC”  

 

The input parameters ID, INDEX, MLEN and RECORD needs to be set based on the command 

number of the LD protocol of the Leak Detector.  

• ID = 2041 

• INDEX = 506 

• MLEN = 1 

• RECORD = 1 byte 

All other parameters of SFB52 must be set user-dependently  
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3.8.4 Example 2: Acyclically read Trigger values by using LD command 385 

 

To read the parameter “Trigger” from the leak detector to the PLC controller acyclically, use LD 

command table in the protocol description with the parameter to be read 

1. Open the LD command table in the protocol description with the parameter to be read 

 
Figure 9 LD command table LD command 385 

2. Using Siemens standard Function Block SFB52 “RDREC” to read acyclically a data record 

 

To read the Trigger values by using the LD command number 385 from the Leak Detector via 

the BM1000 PROFINET-IO Module, the following input parameters of the SFB52 “RDREC” 

needs to be set correspondingly to the LD command number: 
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• ID (logical address of the PROFINET-IO-Slave) 

To get the ID of an PROFINET-IO Slave the hardware configuration needs to be 
opened and the corresponding Slave needs to be selected (e.g. BM1000 PROFINET-IO 
Module) 
 

 
Figure 10 Hardware configuration 11 

Each slot of the PROFINET-IO slave has its own logical address range. The logical 

address ranges of the PROFINET-IO BM1000 Module are shown in the following 

figure.
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Figure 11 Hardware configuration logical addresses 4 

To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot 

0 needs to be taken.  

ID = 2041 

 

• INDEX 

The INDEX needs to be set to the LD command which should be read or write. 

INDEX = 385 

 

• MLEN 

The parameter MLEN defines he maximum length (in bytes) of the data record that 

wants to be read. 

The maximum length of the data record needs to be taken out from the LD 

Commands table of the protocol description. 

 
Figure 12 LD command table LD command  385 

The parameter MLEN corresponded with the data type of the LD command table. In 

this case the data type of LD command number 385 is an array of FLOAT with 4 array 

entries, which corresponds to a length of 16 bytes. 

 

Attention: 

If the data type of an LD command is an array all array entries will be transferred. The 

length of the data type in bytes needs to be multiplied with the array entries 

 

Calculation the parameter MLEN:  

MLEN = 4 * 4 bytes = 16 bytes (the data type float corresponds to 4 byte) 

 

• RECORD 

The parameter “RECORD” specifies the destination for the read data record. For this 

reason the parameter “RECORD” needs to be the same data type with also the same 

length like in the LD command table of the Protocol description. 

 

 
 

 
 

3. Insert Siemens standard Function Block SFB52 “RDREC” into the PLC program 
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The Function Block SFB52 is called in a normal Function (e.g. FC1000). To be flexible, all input 

and output parameters are parameterized to a Data Block (e.g. DB1000). 

 
Figure 13 Step7 Function SFB52 

4. Setting the input parameters of Siemens standard Function Block SFB52 “RDREC”  

The input parameters ID, INDEX, MLEN and RECORD needs to be set based on the command 

number of the LD protocol of the Leak Detector.  

• ID = 2041 

• INDEX = 385 

• MLEN = 16 

• RECORD = 16 bytes or an array[4] of floating point values 

All other parameters of SFB52 must be set user-dependently 
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3.8.5 Example 3: Acyclically read Calibration factors Vacuum by using LD command 520 

 

To read the parameter “Calibration factors vacuum” from the leak detector to the PLC controller 

acyclically, use LD command table in the protocol description with the parameter to be read. 

1. Open the LD command table in the protocol description with the parameter to be read 

 
Figure 14 LD command table LD command 520 

2. Using Siemens standard Function Block SFB52 “RDREC” to read acyclically a data record 

 

To read the Calibration factors vacuum by using the LD command number 520 from the Leak 

Detector via the BM1000 PROFINET-IO Module the following input parameters of the SFB52 

“RDREC” needs to be set, correspondingly to the LD command number: 
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• ID (logical address of the PROFINET-IO Slave) 

To get the ID of an PROFINET-IO Slave the hardware configuration needs to be 

opened and the corresponding Slave needs to be selected (e.g. BM1000 PROFINET-IO 

Module) 

 
Figure 15 Hardware configuration 13 

Each slot of the PROFINET-IO slave has its own logical address range. The logical 

address ranges of the PROFINET-IO BM1000 Module are shown in the following 

figure. 
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Figure 16 Hardware configuration Diacnostic address 

To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot 

0 needs to be taken.  

ID = 2041 

 

• INDEX 

The INDEX needs to be set to the LD command which should be read or write. 

INDEX = 520 

 

• MLEN 

The parameter MLEN defines he maximum length (in bytes) of the data record that 

wants to be read. 

The maximum length of the data record needs to be taken out from the LD 

Commands table of the protocol description. 

 
Figure 17 LD command table LD command 520 

The parameter MLEN corresponded with the data type of the LD command table. In 

this case the data type of LD command number 520 is an array of FLOAT with 3 array 

entries, which corresponds to a length of 12 bytes. 

 

Attention: 

If the data type of an LD command is an array all array entries will be transferred. The 

length of the data type in bytes needs to be multiplied with the array entries 

 

Calculation the parameter MLEN:  
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MLEN = 3 * 4 bytes = 12 bytes (the data type float corresponds to 4 byte) 

• RECORD 

The parameter “RECORD” specifies the destination for the read data record. For this 

reason the parameter “RECORD” needs to be the same data type with also the same 

length like in the LD command table of the Protocol description. 

 

 
 

 
 

3. Insert Siemens standard Function Block SFB52 “RDREC” into the PLC program 

 

The Function Block SFB52 is called in a normal Function (e.g. FC1000). To be flexible, all input 

and output parameters are parameterized to a Data Block (e.g. DB1000). 

 
Figure 18 Step7 Function SFB52 

 

4. Setting the input parameters of Siemens standard Function Block SFB52 “RDREC”  

The input parameters ID, INDEX, MLEN and RECORD needs to be set based on the LD 

command number from the LD protocol of the Leak Detector.  

• ID = 2041 

• INDEX = 520 

• MLEN = 12 

• RECORD = 12 bytes or an array[3] of floating point values 

All other parameters of SFB52 must be set user-dependently. 
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3.9 Writing data to leak detector acyclically 
 

Acyclic writing of parameters is limited. A maximum of 4/8 (depending on the CPU type) acyclic calls 

can be made simultaneously with a PLC control of type S7-300 /S7-400. 

If more than 4/8 parameters must be read acyclically, the access must be programmed accordingly in 

the PLC program so that the maximum number of simultaneous read accesses is not exceeded. 

 
Figure 19 number of active jobs for "RDREC" (SFB52) / "RD_REC" (SFC59) and "WRREC" (SFB53) / "WR_REC" (SFC58) 
depends on the CPU used 

 
This information is taken from: 
https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-
active-jobs-when-communicating-with-wr_rec-rd_rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-
io-?dti=0&lc=en-WW 
 

  

https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-active-jobs-when-communicating-with-wr_rec-rd_rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-io-?dti=0&lc=en-WW
https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-active-jobs-when-communicating-with-wr_rec-rd_rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-io-?dti=0&lc=en-WW
https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-active-jobs-when-communicating-with-wr_rec-rd_rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-io-?dti=0&lc=en-WW
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3.9.1 Limited write operations to leak detectors  

 

The writing of parameters from a higher-level control system (e.g. PLC controller) to the leak 

detector is limited. Each parameter sent to the leak detector by a higher-level control system is 

stored directly in the EEPROM (Memory) of the leak detector's MSB, even if the parameter value has 

not been changed.  

 

The EEPROM manufacturer guarantees 1.000.000 write cycles per memory address at room 

temperature.  

If more write operations per memory address have been performed, there's no guarantee that the 

EEPROM continues to store the parameters correctly. 

This may cause the leak detector to become unusable for your application. 

 

If memory locations in the EEPROM are defective, the leak detector reports this via a warning 

message immediately after power on. 

 

To protect the EEPROM of the leak detector's MSB, unnecessary write operations from a higher-level 

control system (e.g. PLC controller) to the leak detector should be avoided (under any 

circumstances). 

 

Please find below some rules that must be observed when transferring parameters from a higher-

level controller to the leak detector: 

 

• Do not send a list of parameters where not all parameter values may have been changed. 

Only send parameters that have actually been changed. 

• Do not send parameters that have not been changed 

• Only send parameters that really need to be changed. 

• Set the time interval between each transmission as long as possible. A good rule of thumb is 

not to write parameters more often than every 6 minutes. 
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3.9.2 Using Siemens standard function block SFB53 “WRREC” 

 

In order to read a data record acyclically from a PROFINET-IO Slave, Siemens offers the Standard 

Function Bock SFB53 “WRREC” in the library of the Step7 Manager.  
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To write a parameter acyclically from the leak detector via the BM1000 PROFINET-IO Module, the 

following input parameters of the “WRREC” needs to be set correspondingly to the LD command to 

be write: 
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3.9.2.1 Parameter ID 

 

To get the ID (logical address of the PROFINET-IO-Slave) of an PROFINET-IO Slave the hardware 

configuration needs to be opened and the corresponding Slave needs to be selected (e.g. BM1000 

PROFINET-IO Module) 

 
Figure 20 Hardware configuration 11 

Each slot of the PROFINET-IO slave has its own logical address range. The logical address ranges of 

the PROFINET-IO BM1000 Module are shown in the following figure. 
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Figure 21 Hardware configuration logical addresses 4 

To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot 0 needs to be 

taken.  

ID = 2041 

3.9.2.2 Parameter INDEX 

 

The parameter INDEX needs to be set to the decimal LD command number to be read, based on the 

LD Protocol taken from the LD command table of the protocol descriptions. 

 

INDEX = decimal LD command number 

 

 

3.9.2.3 Parameter LEN 

 

The parameter LEN specifies the length of the data to be write in bytes. The length of the LD 

command to be write based on the LD Protocol is taken from the LD command table of the protocol 

descriptions. 

The parameter LEN needs to be calculated based on the data type of the LD command to be write. 
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Data type Meaning LEN [bytes] 

SINT8 Signed 8 bit integer 1 

SINT16 Signed 16 bit integer 2 

SINT32 Signed 32 bit integer 4 

UINT8 Unsigned 8 bit integer 1 

UINT16 Unsigned 16 bit integer 2 

UINT32 Unsigned 32 bit integer 4 

FLOAT Floating point / real number 4 

CHAR Character 1 

 

Some LD commands are of the array data type. This is indicated by a square bracket after the data 

type itself (e.g. FLOAT[3]). The number in the brackets indicates the number of array elements (e.g. 

[3] = 3 array elements). 

 

If the LD command is of the array data type, the parameter LEN needs to be calculated by the 

following rule: 

 

LEN = Data type length in bytes * number of array elements 

 

Example: 

 
 

The LD command 520 "Cal factors vacuum" is an array with 3 array elements of data type FLOAT. The 

data type FLOAT has a length of 4 bytes. 

 

In order to calculate the parameter LEN, the length of the data type needs to be multiplied by the 

number of array elements: 

 

LEN = 4 bytes * 3 = 12 bytes  
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Attention! 

If the data type of the LD command to be write is an array, it is not possible to write only one of the 

array element. It must be always write the whole array with all array elements. 

 

The index of arrays always starts with index[0]. 

3.9.2.4 Parameter RECORD 

 

The parameter RECORD specifies the data to be write to the leak detector. For this reason, the data 

type of the parameter RECORD need to be the same like the data type of the LD command.  

 

Please use the data types in the corresponding list below. 

 

Data type leak detector Meaning Data type Step7 

SINT8 Signed 8 bit integer Byte 

SINT16 Signed 16 bit integer INT 

SINT32 Signed 32 bit integer DINT 

UINT8 Unsigned 8 bit integer Byte 

UINT16 Unsigned 16 bit integer INT 

UINT32 Unsigned 32 bit integer DINT 

FLOAT Floating point / real number REAL 

CHAR Character CHAR 

 

If the LD command to be write is an array, please also use an array with the same array dimensions 

and the corresponding data type.  

 

Example: 

 
 

The LD command 520 "Cal factors vacuum" is an array with 3 array elements of data type FLOAT. The 

data type FLOAT corresponds to the data type REAL in Step7. 

 

Please use as RECORD value: Array[0..2] of Real. 
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3.9.3 Example 1: Acyclically write Trigger values by using LD command 385 

 

To write the parameter “Trigger” from the PLC controller to the leak detector acyclically, use LD 

command table in the protocol description with the parameter to be write 

1. Open the LD command table in the protocol description with the parameter to be write 

 
Figure 22 LD command table LD command 385 

2. Using Siemens standard Function Block SFB53 “WRREC” to write acyclically a data record. 

 

To write the Trigger values by using the LD command number 385 from the Leak Detector via 

the BM1000 PROFINET-IO Module, the following input parameters of the SFB53 “WRREC” 

needs to be set correspondingly to the LD command number: 

 



 
      APPLICATION NOTE    Leak Detection 

 

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
MB-iiac54en1-03 (2307).docx 63 / 71 
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• ID (logical address of the PROFINET-IO Slave) 

 
Figure 23 Hardware configuration 12 

Each slot of the PROFINET-IO slave has its own logical address range. The logical 

address ranges of the PROFINET-IO BM1000 Module are shown in the following 

figure. 

 
Figure 24 Hardware configuration logical addresses 4  
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To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot 

0 needs to be taken.  

 

ID = 2041 

 

• INDEX 

The INDEX needs to be set to the LD command which should be read or write. 

INDEX = 385 

 

• LEN 

The parameter LEN defines he maximum length (in bytes) of the data record that 

wants to be read. 

The maximum length of the data record needs to be taken out from the LD 

Commands table of the protocol description. 

 
Figure 25 LD command table LD command 385 

The parameter LEN corresponded with the data type of the LD command table. In 

this case the data type of LD command number 385 is an array of FLOAT with 4 array 

entries, which corresponds to a length of 16 bytes. 

 

Attention: 

If the data type of an LD command is an array all array entries will be transferred. The 

length of the data type in bytes needs to be multiplied with the array entries 

 

Calculation the parameter LEN:  

LEN = 4 * 4 bytes = 16 bytes (the data type float corresponds to 4 byte) 

 

• RECORD 

The parameter “RECORD” specifies the source for the write data record. For this 

reason the parameter “RECORD” needs to be the same data type with also the same 

length like in the LD command table of the Protocol description. 
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3. Insert Siemens standard Function Block SFB53 “WRREC” into the PLC program 

 

The Function Block SFB53 “WRREC” is called in a normal Function (e.g. FC1000). To be 

flexible, all input and output parameters are parameterized to a Data Block (e.g. DB1000). 

 
Figure 26 Step7 Function SFB53 

 

Attention: 

Use only one rising edge to transfer data to the leak detector. Otherwise, the parameter 

will be transferred several times! 

 

4. Setting the input parameters of Siemens standard Function Block SFB53 “WRREC”  

The input parameters ID, INDEX, LEN and RECORD needs to be set based on the LD command 

number from the LD protocol of the Leak Detector.  

• ID = 2041 

• INDEX = 385 

• LEN = 16 

• RECORD = 16 bytes or an array[4] of floating point values 

All other parameters of SFB53 must be set user-dependently. 

Attention: 

The parameter “RECORD” must be filled with data before sending 

 

  

Rising edge only! 
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3.9.4 Example 2: Acyclically write Test leak extern vacuum by using LD command 390 

 

To write the parameter “Test leak extern vacuum” from the PLC controller to the leak detector 

acyclically, use LD command table in the protocol description with the parameter to be write 

1. Open the LD command table in the protocol description with the parameter to be write 

 
Figure 27 LD command table LD command 385 

2. Using Siemens standard Function Block SFB53 “WRREC” to write acyclically a data record. 

 

To write the Trigger values by using the LD command number 390 from the Leak Detector via 

the BM1000 PROFINET-IO Module, the following input parameters of the SFB53 “WRREC” 

needs to be set correspondingly to the LD command number: 
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• ID (logical address of the PROFINET-IO Slave) 

 
Figure 28 Hardware configuration 12 

Each slot of the PROFINET-IO slave has its own logical address range. The logical 

address ranges of the PROFINET-IO BM1000 Module are shown in the following 

figure. 

 
Figure 29 Hardware configuration logical addresses 4  
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To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot 

0 needs to be taken.  

 

ID = 2041 

 

• INDEX 

The INDEX needs to be set to the LD command which should be read or write. 

INDEX = 390 

 

• LEN 

The parameter LEN defines he maximum length (in bytes) of the data record that 

wants to be read. 

The maximum length of the data record needs to be taken out from the LD 

Commands table of the protocol description. 

 
Figure 30 LD command table LD command 385 

The parameter LEN corresponded with the data type of the LD command table. In 

this case the data type of LD command number 390 is an array of FLOAT with 3 array 

entries, which corresponds to a length of 12 bytes. 

 

Attention: 

If the data type of an LD command is an array all array entries will be transferred. The 

length of the data type in bytes needs to be multiplied with the array entries 

 

Calculation the parameter LEN:  

LEN = 3 * 4 bytes = 12 bytes (the data type float corresponds to 3 byte) 

 

• RECORD 

The parameter “RECORD” specifies the source for the write data record. For this 

reason the parameter “RECORD” needs to be the same data type with also the same 

length like in the LD command table of the Protocol description. 
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3. Insert Siemens standard Function Block SFB53 “WRREC” into the PLC program 

 

The Function Block SFB53 “WRREC” is called in a normal Function (e.g. FC1000). To be 

flexible, all input and output parameters are parameterized to a Data Block (e.g. DB1000). 

 
Figure 31 Step7 Function SFB53 

 

Attention: 

Use only one rising edge to transfer data to the leak detector. Otherwise, the parameter 

will be transferred several times! 

 

4. Setting the input parameters of Siemens standard Function Block SFB53 “WRREC”  

The input parameters ID, INDEX, LEN and RECORD needs to be set based on the LD command 

number from the LD protocol of the Leak Detector.  

• ID = 2041 

• INDEX = 385 

• LEN = 16 

• RECORD = 16 bytes or an array[4] of floating point values 

All other parameters of SFB53 must be set user-dependently. 

Attention: 

The parameter “RECORD” must be filled with data before sending 

Rising edge only! 


