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1 Preface

In order to use PROFIBUS fieldbus communication, an INFICON Bus-Module BM1000 PROFIBUS
needs to be connected to the I/0 port of the leak detector by using a data cable.

SIEMENS

PROFIBUS

‘ POS Catalog number ‘
1 PROFIBUS Master (e.g. S7-1500) ---
2 BM1000 PROFIBUS module 560-315 BM1000 PROFIBUS 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
Fieldbus systems normally support device-specific configuration files e.g. GSD files for the PROFIBUS
field bus system.
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The appropriate configuration files (GSD) is on the USB memory stick which is supplied with the
BM1000 bus module.

\LDS3000(AQ)-Documentation-Vxx\Manuals\LDS3000 Interface Description\ProfiBUS\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 v2.72 or higher
2 Cu1000 v2.72 or higher
3 BM1000 PROFIBUS
4 LDS3000 Protocol Description jira54en1-07 (1803) or higher
5 SIMATIC TIA Portal V15.1 V15.1 Update 5 or higher

If using the devices listed above with the installed software versions or higher all explained functions
in this document should be possible.
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2 Setup BM1000 PROFIBUS configuration of the LDS3000 platform

In order to set up the PROFIBUS configuration a CU1000 control unit is required.

2.1 Setup BM1000 Bus interface

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

Main menu Settings

Close Access Cirl Set up

Trigger MS module Op. modes

Settings ZERO/Filter Interfaces Compatibility

Cal

Functions Favorites Date/Time AcCcessory request
L

Interfaces

Module at IfO connector

I/0

Units

< >

Device sel. LR limits

IO module
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2.2 Setup BM1000 PROFIBUS address

Please set the PROFIBUS address to the same address which was configured in the TIA Portal device
configuration.

Main menu

Close Access Cirl

Settings

Functions

Interfaces

Units

Settings

Set up

<

Trigger

ZERO/Filter

<

Favorites Date/Time

> K

Bus module

Set up
Control
¢ unit

MS module Op. modes

> K

Interfaces Compatibility

b

CAL
request
> ™

AcCcessory

Bus module address

Back 4 I 2 5
< ‘_7_]-_-_8-_‘—]'
< A | 5 I'
10 module e 4 < : 1 | 2 I.

module Profile
L )

Device sel. LR limits Address

Figure 1 Set up BM1000 PROFIBUS address 1

After the PROFIBUS address was set the parameters needs to be stored.

Attention:

The BM1000 Bus module address needs to be set to the same address like in the TIA Portal device
configuration!

Attention!

Address and profile do not come into effect until a restart of the leak detector (power off/power
on)!
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2.3 Setup the BM1000 field bus profile

The leak detector offers two different bus telegram, “HMS” and “INFICON" . Please use the INFICON
profile only.

Main menu Settings Set up

“Control
’ ) ( unit

Close Access Cirl Set up
Trigger MS module Op. modes

Settings ZERO/Filter Interfaces Compatibility

CAL

Functions Favorites Date/Time ACcessory request
L

Interfaces Bus module

Field bus profile

Units Back

HMS INFICON
> < >

Device sel. LR limits Address

Bus

IO module ¢ module ’

Profile

The BM1000 field bus profile needs to be set to the same profile like the BM1000 GSD file was
installed in the SIMATIC configuration manager.

o If INFICON GSD File (IFCNOE8D.GSD file) was installed and also select as DP-Slave please
choose “INFICON” as field bus profile

e If HMS GSD File (HMSB1811.GSD file) was installed and also select as DP-Slave please choose
“HMS” as field bus profile

Attention:
For the PROFIBUS field bus you can select between two different profiles:
e INFICON (IFCNOE8D.GSD file)
e HMS (HMSB1811.GSD file)
It is strongly recommended to use the INFICON profile, because the setup process in your fieldbus
configuration tool (e.g. TIA Portal) will be much easier.
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2.4 Activate BM1000 PROFIBUS 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
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 at least 10 seconds.

Attention!

After each change of the fieldbus profile or the configuration of the BM1000 in the device
configuration of the TIA Portal, the device must be restarted!
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3 TIA Portal

3.1 Installation GSDML-File BM1000 PROFIBUS module

1. Open Siemens TIA Portal

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

3. Install GSD File

1. Select “Options”

2. Select “Manage
general station
description file
(GSD)”

Project Edit View Insert O

Options Ilools

Wind

‘@

GF (% ] saveproject & ¥ = [

Devices

B

¥ ] LDS3000_PN

| Show reference text

Help

Y Settings e

Support packages

Manage general station description files (GSD)
3 >tart Auto 5 ianager

mation License

LLI Glebal libraries »

3. Select the source
path of the GSD file
and select the file
“IFCNOES8D.gsd “

Manage general station description files I
Installed GSDs GSDs in the project
Source path: | H:AIL M_LS_Market\spplikationenlApplikationslabor (Hardware)ISPS1SiemensITA PD°
Content of imported path
[m) File Wersion Language Status Info
E iftn0e8d gsd Default Alreadyinstalled Profibus ga...
[Z] GSDML¥2.3-nficon-BM1000_PRO... V2.3 English, Ger... Alreadyinstalled INFICON B...
(<] i |
Delete | l Install 1 | Cancel |

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\Profibus\GSD INFICON Profile\ IFCNOE8D.gsd

XX = version number
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4. Select the GSDML file

: T ;
“GSDML-V2.3- e encacn. IR ~
Inficon- Source path:  [HIL N_LS_MarketlApplikationenlApplikationslabor (Hardwere)lsPsisiemensMarord ]
B M 1 000_ PROFI NET_ Content of imported path
20140710.xm!” File Version language  Status Infa

5. Pressthe “Install’ 0@?;;3?:@:0@1\“ 000_FRO.. V2.3 :::n::, Ger.. ﬁi::::::::::: :\:‘::;; *_;a
button

[<] [T e ]

Delete |I Install |I Cancel ‘
—

6. After installing the
GSDML file close the
installation manager

"Manage general station description files

Installation result

1 Message
(V] Installation was completed successfully.

‘ ‘ Install additional files \ig Close 3|

4. The INFICON BM1000 PROFIBUS module is now installed and can be used
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3.2 Add BM1000 PROFIBUS module to PROFIBUS network
1. Open Siemens TIA Portal

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

1. Open “Device

. e Project Edit View Insert Online Options Tools Window Help
configuration

Of I H sovepoject S X =X D HNHER

LDS3000_PN » PLC_1 [CPU 1512
Devices

S (=2 | d¢ [Pcaicrutsizsearg |7

¥ ] LDS3000_PN
¥ Add new device
sy Devices & networks
~ [/ PLC 1 [CPU 15125P1
T T De'vice”cbnﬁﬂg'h

% Online & diagnestics

’

2. Select ”Network VieW, LDS3000_PN » Devices & networks _ @ EX -
[ Topology view | Network view [ § ]
3. Open “Hardware ot e 1 s [ T B2 8 [ Ot e T
catalog” ° 9
e g
Eij
@
J _w [3] [100% = §é]
4, Deselect ”Filtef” LDS3000_PN » Devices & networks

[ Topology view _[g Network view  [[I¥ Device view || Options
[ & saas =
0

|

¥ Newiork| £ Connections |11 conr:

PLC 1
CPU 15125P-1 PN

] ]
rofile: [ <All- ||

[P}

» (@i Other field devices

L@ 007 SN0 =] Boreres osempren @]

o
E
-4
=
=
<[] [>] [foo% 2 Wrerss vl | F
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Search for text
“bm1000”

Select “Search down”
button

Options

| Catalos

1000

] Filter Profile: | <All»
» [ Controllers

» (5 HM

» [ PCsystems.

» r:!. Drives & starters

» [ Network components
» r:u Detecting & Monitoring
+ [§ Distributed 10

L3 ':m Power supply and distribution
» [ Field devices

» ':m Other field devices

£ Q
Gojejes asempiey (£

s|003 auljuQ EH

susnlﬁw)”

Select “BM1000
Profibus” module in
the folder “PROFIBUS
DP\Gateways\INFICON
GmbH\BM1000
Profibus\Head
module”

Options

O
v | Catalog
[bm 1000 | [t

D Filter Profile: | <Al

v [ Controllers

¥ [ Hw

¥ I"_!. PC systems

» [Iji Drives & starters

] I"-_u Network components

» [l Detecting & Monitoring

4 p_u Distributed 110

[J I"_!. Power supply and distribution
v [ Field devices

- I"-_u Other field devices

[ Additicnal Ethernet devices
[ 110

« [l FROFIBUS DP
» [ Drives
[J r\__u Encoders
'r:[. Gateways
~ [ INFICON GrabH
~ [ BM1000 Profibus
~ [ Head module

[l control word

[l status word

[l leak rate

[l pressure_or_flow
[l =rror code

[l trigger status

[l calibration status

[l leak detector ID

[l BM1000 Profibus

I. UI"II‘."EYSE moﬂu ]
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8. Dragand drop the
“BM1000 Profibus” S—
IntO the dEViCE ‘;Topologyview HEEB Network view @Deviceview_ ‘ Options
Conflguratlon % Network | 1§ Connections [Hl connection [=] & = Lj _j.E ]
2 V‘Catalm_;
D CEE—
PLC 1 B [ O o a7 |
CPU 15125P-1 FN - F‘-_u PROFIBUS DF
» [l Drives
» [ Encoders
~ [[§i Gateways
~ [l INFICON GmbH
~ [l BM1000 Profibus
9. Select the PROFIBUS
Port Of the BM 1000 LDS3000_PB » Devices & networks
. |5'? Topology view ||5&h Network view ||—|]'|‘ Device view ‘
10. Move the connection —T : o —
) 5k Metwork| i ff Connections | HWI connection jirin % _j @l! =1
line to the PROFIBUS @l
port of the PLC @ e
controller or the ect WS Slaye i
) CPU 15125P-1 PN Epieieo
PROFIBUS network in
order to connect the
BM1000 bus module
with the PROFIBUS
network
11. The BM1000 bus
module is now LDS3000_PB » Devices & networks
connected with the
PROFIBUS SyStem E‘u Network uu Connections | HMI connection o |
I Master system: PLC_1.DP-Mastersystem (1) E
PLC_1 Slave_1 —— 3
CPU 15125P-1 PN [ BM1000 Frofibus gy = ¢ bk
i PLC_1 ——
—=—{PLC_1.DP-Mastersystem (1)):-:-E
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12. Select the BM1000

LDS3000_PB » Devices & networks — WX

Profibus module

13. Right click to open the
context menu

14. Select “Rename” to
rename the BM1000
Profibus module

b—f Metwork M Connections | HMI ©

PLC_1
CPU 15125F-1 PN

[<]w]

15. Rename BM1000

M ocut Cerl+X
@ 5 copy crlC
[T Paste cerlav
c
Q Rename F2 :
Assign to new DP master [ [O controller -
Disconnect from DP master system /10 system »
B Highlight DP raster system [ 10 systern ]
& Go to topology view
Compile 3
Download to device 3
& Goonli Cerl+k
o Goc Ctrl+ M
A Ctrl+D
forced operands
Show catalog CirlsShiftC
[ Export module labeling strips
156} Properties Alt+Enter
i [100% = v 4

LDS3000_PB » Devices & networks

I Master system: PLC_1.DP-Mastersystem (1) E

BI1000 Profibus (]
PLC 1

» RGN
T Emooo

Y 1Y Device configuration

Change device

|; Topology view

Profinet module to
“BM1000”

PLC_1
CPU 15125P-1 PN [

LDS3000_PB » Devices & networks

PLC_1.DP-Mastersystem (1) m—=—=S

||§Eh Network view  [[lf Device viewJ

3 |

pf Wetwork | -

PLC 1
CPU 15125P-1 PN

PLC_1.DP-Mastersystem (1) m—=—m=

BM1000
BMT000 Frotibu

PLC_1
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3.3 ChangeI/0 addresses of BM1000 PROFIBUS module

If required, the input or output addresses of the BM1000 PROFIBUS bus module can be adapted for
cyclic data exchange.

1.

Open “Device
configuration”

Project

Edit View

K 3 B Save project

Insert  Online

Options

Tools

Window Help

= L= x e ANEER

Devices

LDS3000_PN » PLC 1 [CPU 1512

=)

v | ] LDS3000_PN

B Add new device
giﬁg Devices & networks

e

g [PLC_1 [CPU 15125P-1 PN]

[]

Select “Device view” or
“Topology view”
Select device “BM1000
[BM1000 Profibus]” in
the drop down menu

LDS3000_PB

3 ouped devices » BM1000

Change the input (|
address) and output (Q
address) addresses of
the BM1000 Profibus
module of the cyclic
data exchange

LDS3000_PB » Ungrouped devices » BM1000

| [swmooo wooo ot -] i 8 []*

T

| Device overview

¢ - [Module
ENM1000
control word_1
status word_1
leak rate_1
pressure_or_flow_1
error code_1
trigger status_1
calibration status_1
leak detector (D_1
device specific float 1_1
device specific float2_1
device specific float 3_1
device specific word_1

2= Topology view
Rack  Slot laddress |Qaddress | Type
L) BM1000 Frofibus
0 control word 2 control word
0 status word 1.2 status word
0 leakrate 3.6 leak rate
0 pressure orflow 7.10 pressure_or_flow
0 ermorcode 1.2 error code
0 triggerstatus 13 trigger status
0 calibatonstatus 14 calibration status
0 leakdetectoriD 15 leak detector ID
0 device specificfloat 1 16..19 device specific float 1
0 device specificfloat2 20..23 device specific flaat 2
0 device specific float3 24..27 device specific float 3
0 devicespecificword  28..29 device specific word

& Topology view

# o ool 7] & B (4]

T

Device overview

.. | medule
BM1000
control word_1
status word_1
leak rate_1
pressure_or_flow_1
error code_1
tigger status_1
calibration status_1
leak detector ID_1
device specific float 1_1
device specific float 2_1
device specific float 3_1
device specific word_1

Rack | slot

0o 0

0 control word

0 status word 1.2

0 leakrate 3.6

0 pressure orflow 7..10
0 emorcode 1.2
0 tiggerstatus 13

0 calibration status 14

0 leakdetectorID 15

0 device specific float 1 16..19
0 device specific float 3 2023
0 device specific float  24..27
0 device specific word J§ 28_29

Iaddress | Q address | fpe

2 ntrol word

M1000 Profibus

atus word
ok rate
ressure_or_flow
ror code
gger status
libration status
2k detector ID
evice specific float 1
evice specific float 2
evice specific float 3
evice specific word

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 1..2
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3.4 Set PROBIBUS address of BM1000 PROFIBUS module
The PROFIBUS address of the BM1000 PROFIBUS module needs to be set in the device configuration
of the BM1000 PROFIBUS module.

1. Open “Device
configuration”

Project Edit View Insert Online Options Tools Window Help

Of HH seveproject § X =X D T HER

LDS3000_PN » PLC_ 1 [CPU 1512
Devices

S g¢ [PLCiicPuts12SPIPN]  [7)

¥ ] LDS3000_PN
B Add new device
gy Devices & networks
~ '@ PLC_1[CPU15125P-1 ..
@ 10 oevice configuration |
Q! Online & diagnostics

2. Select “Device view” LDS3000_PB » 1'~grouped devices » BM1000

3. Select “BM1000 200k p
" ” a# I enniooo [Bmi000 Profibus] [ B J [CF ] =
[BM1000 Profibus]
4. Select the BM1000 bus =
module
5. Select “Properties” ° i
6. Select “General” :
7. Select “PROFIBUS i
address” —
8. Set the PROFIBUS
address
[>][100% X v |
IQ Properties I:i.‘.lnfo y”ﬂ Diagnostics ‘
General 6 [H ” System constants ” Texts |
¥ Genei Il
° PROFIBUS address
eneral DF parameters Interface networked with
Hexparameter a;mgnment
iatchdag Subnet: | PROFIBUS_1 [+]
SYNCIFREEZE
Parameters
°I Address: |3 |'|I
Highest address: [126 =]
Transmission speed: |1,5 Mbps |V|
<] [ ] <[ [ ] >

9. Select “Save project” @
10. Download the project

into the PLC controller E 'EJ d =G X D2 Fi}@{ﬂ
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Attention!

The PROFIBUS address of the BM1000 PROFIBUS module address needs to be set to the same
address like in the configuration of the leak detector! (Please have a look at chapter 2.2)

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 2.4

3.5 Check PROFIBUS communication between PROFIBUS Master and
INFICON BM1000 PROFIBUS slave

After finishing the PROFIBUS configuration of the PROFIBUS System and the PROFIBUS adjustments
of the leak detector, the PROFIBUS communication between the PROFIBUS master (e.g. PLC
controller) and the PROFIBUS slave (BM1000 PROFIBUS bus module) can be checked.

Therefore, the following steps needs to be done:

Connect the leak detector with the BM1000 PROFIBUS Module by using the Data cable
Connect the BM1000 PROFIBUS Module with the PROFIBUS Master (e.g. PLC controller)
Connect the CU1000 to the leak detector by using the Data cable

Switch on the leak detector and wait till the leak detector is ready to operate

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

vk wN R

To check the status of the PROFIBUS communication between the PROFIBUS master (e.g. PLC
controller) and the BM1000 PROFIBUS bus module the info section of the CU1000 can be used.
Therefore, the following menu needs to be opened:
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Main menu

Close Access Cirl

Settings

Functions

Interfaces

Units

Device sel. LR limits

Bus

I/0 module
module
< 1

Settings

Set up

Trigger MS module Op. modes

ZERO/Filter Interfaces Compatibility

CAL
request
L

Favorites Date/Time ACCessory

Bus module

Back

Address

Profile

As soon as a PROFIBUS connection has been established between the PROFIBUS master (PLC control)
and the PROFIBUS slave (BM1000 PROFIBUS 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
PROFIBUS communication with the PROFIBUS master (e.g. PLC controller).

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

\ Bus module state
NW_INIT
WAIT_PROCESS

ERROR
PROCESS_ACTIVE

IDLE

EXECPTION

Status \
Initialization of the bus module
Waiting for PROFIBUS master (e.g. (PLC controller) until a PROFIBUS
connection is established.
Configuration error
PROFIBUS connection with PROFIBUS master (e.g. PLC controller) is
established
PROFIBUS master (e.g. PLC controller) is in STOP mode or has not
delivered a valid output at least.
Error
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The second info menu displays
e Bus address

Bus module

Back

Address

Profile
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APPLICATION NOTE | Leak Detection

3.6 Cyclic data exchange - PROFIBUS Master and INFICON BM1000
PROFIBUS slave

The PROFIBUS master (e.g. PLC controller) cyclically exchanges data with the slaves on the PROFIBUS
network. 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 PROFIBUS 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 PROFIBUS Module is shown in the device configuration.
To see the input and output data’s the INFICON BM1000 PROFIBUS Module needs to be selected.

1. Open “Device
configuration”

Project Edit View Insert Online Options Tools Window Help

Cf Y saveproject & X =X O wlHER

LDS3000_PN » PLC_1 [CPU 1512

Devices
£ |z|: gt [Pc_1[cPuisiasPipn] [+
~ | ] LDS3000_PN (Al

B Add new device

g%g, Devices & networks

g PLC_1[CPU 15125P1 ...
[IY Device configuration
%! Online & diagnestics

A4

2. Select “Device view”
3. Select “BM1000

[BM1000 Profibus]” : [ Topoiogyvew_|

4. Overview of the control i1 o izl
and status word of the &
cyclic data exchange — z
A :
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3.6.1 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.

Byte | Bit| Name Meaning
0 |inot used)
1 |Zero Transition 0 -> 1: 0x002 = Zero on
Transition 1 = 0: 0x00 = Zero off
2 |Clear Transition (| = 1: 0x(4=Clears errors and warnings
3 |Start/Stop | Transition 0 - 1: 0x08= Start
(high Transition 1 - (- 0x00= Stop
byte)l4 |CAL intern | Transifion to 0: 0x00 = Cancel intemal calibration
5 Transition to 1: 0x10 = Start internal calibration
b [CAL extern | Transifion to 0: 0x00 = Cancel external or dyn. calibration
i Transition to 1: 0x40 = Start external or. dyn. calibration
Transition to 2: 0x80 = Acknowledge closed test leak
{0 |Gas ballast | Transition 0 -= 1: 0x01 = Gasballast on
1 Transiion 1 - (- 0x({) = Gaskallast off (if Gasballast mode '= GASBALLAST _ON)
2 |Zera mode | 0 = nomal
3 el =1_. 2 dec.
08=2_. 3dec.
9 (k0C = 1920 part of the value
(low 4 |CAL mode |0 = extenal CAL
(20 = not used
(30 = Peak find (AQ mode only)
b |SniffiVac |0=VAC
7 (x40 = SNIF
(80 = according to PLC-Input
(xC0 = not uzed
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The assignment of the bitwise control word to the output address of the BM1000 PROFIBUS module

is as follows:

Byte | Bit| Name Meaning
0 [(notused) ™
1 |Zero Transition 0 -> 1- 0x02 = Zero on
Transition 1 - 0: 0x00 = Zero off
2 |Clear Transition | -= 1- 0x04=Clears errors and wamings
3 |StartStop | Transition 0 -= 1: 0x08= Start
(high Transition 1-> (- 0x00= Stop E
byte(4 [CAL intern | Transition to 0: 0x00 = Cancel intemal calikration
R Transition to 1: 0x10 = Start internal calibration ..
& [CAL extern | Tranition to 0: 0x00 = Cancel external or dyn. calibeation
T Transition to 1: (x40 = Start extemal or. dyn. calibration
Transition to 2: 0x80 = Acknowledge closed test leak /
0 |Gas ballast | Transition 0 -> 1: 0x01 = Gasballast on
1] Transition 1-> (- 0x00 = Gasballast off (if Gasballast mode '= GASBALLAST_ON) =
2 |Zero mode |0 = normal
3] (n0d=1_ 2dec.
(m08=2_. 3dec.
3 (%0C = 19720 part of the value
(low |4 |CAL mode |0 = extemal CAL
bytel|® (10 = dyn. CAL
(20 = not used
(30 = Peak find (AQ mode only)
6 [SniftfiVac |0=VAC
T (40 = SNIF
(80 = according to PLC-Input
(C0 = not used -

Device overview

WModule Rack slot laddress |Q address Type
l control word_1 0 control word 1.2 control word 1
status word_1 0 Status Wort 1.2 StAtUS WOre
leak rate_1 ) leak rate 36 leak rate
pressure_or_flow_1 [ pressure or flow 7..10 pressure_or_flow
error code_1 ] error code 1.a2 error code
trigger status_1 o trigger status 13 trigger status
calibration status_1 0 calibration status 14 calibration status
leak detector ID_1 [ leak detector ID 15 leak detector ID
device specific float 1_1 ) device specific float 1 16..19 device specific float 1
device specific float 2_1 o device specific float2 20..23 device specific float 2
device specific float 3_1 o device specific float3 24..27 device specific float 3
device specific word_1 o device specific word  28..29 device specific word
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3.6.2 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.

Byte Bit Mame Meaning
0 not used always 1
1 Zero active 0=off
(02 = on
2 Errar 0 = no error
(04 = error
1 3 Warning 0 = no waming
(high (<8 = waming
byte) | 4 State internal { = mactive
calibration (10 = active
(200030 = not used
6 State external {0 = mactive
7 calibration 1= 0xdl = active
2 = (B0 = waiting for test leak closed
3= 0xC0 = not used
0 Callbarion request | (0 = CAL request function disabled
’ 1=0xl1 = CAL request function enabled but no CAL requested
2= 0xl}2 = CAL request function enabled and CAL requested
3=0x03 = not used
Emission 0 = 0x00 = Emizsion off
1= 0x(d = Cathode 1 fixed
9 2 = 0x08 = Cathode 2 fixed
. 4 3= 0x0C = Cathode 1 auto
b;:r} 4 = 0x10 = Cathode 2 auto
5 State 0 = (00 = Standby
6 1= 0x20 = Error
2 = 0xd0 = Calibration
i 3=k = Runup
4 = 0x80 = Meazure
5= 0xA0 = Emizsion Off
6. 7=0xC0 ... 0xE] = not used
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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.

Title Byte Bit MName Meaning

leak rate J._. 6 Leak rate (mbar'ls) | Actual leak rate in mbar I's (IEEE 754 float valus)

pressure_or_flow T...10 Pressure Pressure pl in mbar (IEEE 7534 float value)

error_code 11...12 Actual error number | Errorfwaming code (16 bit unsigned integer)

trigger_status 13 0 Statuz of Trgger 1 | 0= Leak rate lower than tigger level
1 Status of Trigger 2 1= Leak rate higher than tgger level i
2 Status of Trigger 3 I
3 Status of Trigger 4
4 7| not used always 0

For possible values please refer to command 260 in table 3.4,
“Commands,” page 26.

calibrafion_status 14 calibration_status

leak_detector 1D 15 leak_detector ID always 43 for LDS3I000 MSE

device specific float 1| 16 .19 device specific float 1| Pressure p2 in mbar (IEEE 754 float valug)

device specific float 2| 20 ... 23 device specific float 2| Pressure p3 in user specific unit ([EEE 754 float value)
device specific float 3| 24 27 device specific float 3| Pressure pd in user specific unit (|IEEE 754 float valus)
device specificword | 28 ... 29 device specificword | reserved for further use, ahways (

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:
Byte Bit

Mame Meaning

always 1
0=off
0x02 =on

0=no error
004 = error

not used

Zero active

Eror

0= no waming
()8 = warning

Warning
(high
byte)

0= inactive Device overview
0x10 = active w
0x2010%30 = not used

calibration

.| Module Rock |Slot laddress |Q address | Type

0
1
2
3
4 State internal
5
[

State external
calibration

0= inactive

1= 0di) = active

2= 080 = waiting for tect leak closed
3=0xC0 = not used

Calibarion request

0= CAL request function disabled

1=0x01 = CAL request function enabled but no CAL requested
2= 0«02 = CAL request function enabled and CAL requested
3= 0x03 = not used

Emission

(low
byte)

0= 0x00 = Emission off

1= 0«04 = Cathode 1 fixed
2= 0xl)8 = Cathode 2 fixed
3=0x0C = Cathode 1 auto
4=0x10= Cathode 2 auto

o h‘m‘m _.‘Q -

@

0= 0x00 = Standby

1= 020 = Error

2= 040 = Calibration

3= 0xB0 = Runup

4= 0x80 = Measure

5= 0xA0 = Emission Off

6. 7=0xC0 ... 0xED = not used

Slave_1 [ (]

BA1000 Profibus

status word

stotus word 1

l;tatu; word_1
acom
pressure_or_flow_1

error code_1

trigger status_1
calibration status_1
leak detector ID_1
device specific float 11
device specific float 21
device specific float 31
device specific word_1

oo

pressure or flow
error code

trigger status
calibration status
leak detector ID
device specific fioat 1
device specific float 2
device specific float 3
device specific word

28.29

TeRTE
pressure_or_flow
ermorcode
triggerstatus
calibration status
leak detector 1D
device specificfoat 1
device specific float 2
device specific float 3
device specific word
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Leak rate [mbar*|/]:

Tite Byte Bit | Name Meaning J Device overview
— 2| module Rack slot | address | Q address | Type
leak rate 3.6 Leak rate (mbar*ls) | Actual leak rate in mbar s (IEEE 754 fioat value) Slave_1 o o EM1000 Profibus
- control word_1 o control word 1.2 control word
pressure_or_flow 7.0 Pressure Pressure pl in mbar (IEEE 74 float value) 0 statc 1 -
leak rate_1 o leakrate 3.6 leak rate | |
error_code 1.1z Actual error number | Errorfwaming code (16 bit unsigned integer) Sy presegreoT Y y oy
de_1 o d 1.2 di
trigger_status 13 [i] Status of Trigger 1 | 0= Leak rate lower than tigger level S Sro coge croscoge
1= Leak rate higher than trigger level trigger status_1 o trigger status 13 trigger status
1 Status of Trigger 2 calibration status_1 o calibration status 14 calibration status
2 Status of Trigger 3 leak detector ID_1 o leak detector ID 15 leak detector ID
3 [ — device specific foat 1_1 o device specific float 1 16..19 device specific float 1
device specific float 2_1 o device specific float2 20..23 device specific float 2
4. 7| notused always 0 device specific float 3_1 o device specific float3 24..27 device specific float 3
calibration_status 14 calibration_status For possible values please refer to command 260 in table 3.4, device specific word_1 o device specificword ~ 28..29 device specific word
“Commands,” page 26,
leak_dstector ID 15 leak_dstector ID always 45 for LDS3000 MSB
device specific float 1) 16... 19 device specific float 1| Pressure p2 in mbar (IEEE 754 float value)
devics specific float 2| 20 . 23 device specific float 2| Pressure p3 in user specific unit (IEEE 754 float valus)
devics specific float 3| 24 27 device specific float 3| Pressure pd in user specific unit (IEEE 754 float valus)
devics specific word | 28 29 devios specificword | reserved for further use, always 0
.
Pressure or flow:
Tite Byte |Bit |Name Mearing | Device overview
. Module Rack | Slot Iaddress | Q address | Type
dul ksl dd ddress | Typ:
leak rate 3.6 Leak rate (mbar'ls) | Actual leak rats in mbiar Us (IEEE 754 float value) Slave 1 B 5 s s
control word_1 o control word 1.2 control word
pressure_or_flow 710 Pressurs Pressure p1 in mbar (IEEE 754 float value) status word_1 o status word 1.2 status word
\ d 2 3.5,
error_code n..12 Actual error number | Erroriwaming code (16 bit unsigned integer) pressure_or_flow_1 o pressure or flow 710 pressure_or_flow I
rigger_status 13 0 | SwwsofTigger1 | 0=Leak rate lower than tigger level - - S
1= Leak ate higher than rgger level trigger status_1 o trigger status 13 trigger status
1 Status of Trigger 2 calibration status_1 0 calibration status 14 calibration status
2 Status of Trigger 3 1 leak detector ID_1 o leak detector ID 15 leak detector ID
3 F—— device specific float 1_1 [ device specific float 1 16..19 device specific float 1
o device specific float 2_1 o device specific float2  20..23 device specific float 2
4 7| not used always 0 device specific fioat 3_1 o device specific flost3 2427 device specific float 3
calibration_status i calibration_status For possible values please refer to command 260 in table 3.4, device specific word_1 o device specificword 2829 device specific word
“Commands,” page 26.
leak_detector ID 15 leak_detector ID always 43 for LDS3000 M3B
device specific float 1) 16... 19 device specific float 1| Pressure p2 in mbar (IEEE 754 float value)
device specific float 2| 20... 23 device specific float 2| Pressure p3 in user specific unit (IEEE 734 float value)
device specific foat 3| 24 27 device specific float 3| Pressure pd in user specific unit (IEEE 754 float value)
device specific word | 28 29 device specificword | reserved for further use, always 0
.
Error code:
Title Byte | Bit |Name Meaning J Device overview
¥ - Module Rack |slot I address | Q address | Type
leak rate 3.6 Leak rate (mbar*Vs) | Actual leak rate in mbar s (IEEE 754 float value) Slave_1 o o BIM1000 Profibus
contral word_1 o control word 1.2 control word
pressure_or_flow 7.0 Pressure Pressure p1 in mbar (IEEE 754 float value) status word_1 o status word 1.2 status word
leak rate_1 o leak rate 3.6 leak rate
error_code .12 Actual error number | Erroriwaming code (16 bit unsigned intsger) \ sl i - i
de_1 0 d 11..12 d
trigger_status 13 [1] Status of Tgger 1 | 0= Leak rate lower than tnigger level — e— —
1= Leak rate higher than trigger level | ngger status_1 0 13 trigger status
1 Status of Trigger 2 calibration status_1 0 calibration status 14 calibration status
2 Status of Trigger 3 leak detector ID_1 o leak detector ID 15 leak detector ID
3 Frwr—" device specific float 1_1 o device specific float 1 16..19 device specific float 1
o device specific foat 2_1 o device specific loat2 20..23 device specific float 2
47| not used always 0 device specific float 3_1 o device specific float3 2427 device specific float 3
calibration_status 14 calibration_status For possible values please refer to command 260 in table 3.4, device specific word_1 ] device specificword ~ 28..29 device specific word
“Commands,” page 26
leak_detector D 15 leak_detector ID always 45 for LDS3000 MSB
devics specific float 1] 16 19 device specific fioat 1] Pressure p2 in mbar (IEEE 754 float valug)
device specific float 2| 20... 23 device specific float 2| Pressure pd in user specific unit (IEEE 734 float valug)
device specific float 3| 24 ... 27 device specific fluat 3| Pressure p4 in user specific unit (IEEE 734 float value)
devics specific word | 28 29 devios specificword | reserved for further use, always 0
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Trigger status:

Tite Byte Bit | Name Meaning J Device overview
¢/ module rack slot | address | Q address | Type
leak rate 3.6 Leak rate (mbar*Vs) | Actual leak rate in mbar s (IEEE 754 fioat value) Slave_1 o o EM1000 Profibus
control word_1 o control word 1.2 control word
pressure_or_flow 7.0 Pressure Pressure p1 in mbar (IEEE 754 float value) status word_1 o status word 1.2 status word
leak rate_1 o leak rate 3.6 leak rate
error_code .12 Actuzl error number | Erroriwaming code (16 kit unsigned integer) pressure_or_flov_1 o pressure or flow 7.10 pressure_or_flow
frigger_status 13 0 Status of Tngger 1 | 0= Leak rate lower than tngger level | A o . . o
7 5| 1= Leak rate higher than trigger level l_ﬁ_” AR .ﬁ_l" St
Status of Trigger calbration status_1 0 i callbration status
Stats of Trigger leak detector ID_1 o leak detector ID 15 leak detector ID
39
3 [ — device specific foat 1_1 o device specific float 1 16..19 device specific float 1
device specific float 2_1 o device specific float2 20..23 device specific float 2
4 ... 7| notused always 0 device specific float 3_1 o device specific float3 24..27 device specific float 3
Callbraton. st | 11 CaIDTanon Sae | For POSSEIE VAIUS PIoate refer o Command Tol Mt e B2, [T — o el specewordll] 2829 e
“Commands,” page 26,
leak_dstector ID 15 leak_dstector ID always 45 for LDS3000 MSB
device specific float 1) 16... 19 device specific float 1| Pressure p2 in mbar (IEEE 754 float value)
devics specific float 2| 20 . 23 device specific float 2| Pressure p3 in user specific unit (IEEE 754 float valus)
devics specific float 3| 24 27 device specific float 3| Pressure pd in user specific unit (IEEE 754 float valus)
devics specific word | 28 29 devios specificword | reserved for further use, always 0
. . .
Calibration status:
Tite Byte |Bit |Name Mearing | Device overview
7 . Module Rack  |Slot | address | Q address | Type
leak rate 3.6 Leak rate (mbar'ls) | Actual leak rats in mbiar Us (IEEE 754 float value) Slave 1 B 5 s s
control word_1 o control word 1.2 control word
pressure_or_flow 710 Pressurs Pressure p1 in mbar (IEEE 754 float value) status word_1 o status word 1.2 status word
leak rate_1 o leak rate 3.6 leak rate
error_code .12 Actual error number | Erroriwaming code (16 bit unsigned integer) pressure_or_flov_1 0 pressure or flow 7.0 pressure_or_flow
- de_1 o d 1.2 d
rigger_status 13 [0 [ SawsofTrgger! | 0=Leakrate lower than trigger kevel rereetet eroreece o croreece
1= Leak rate higher than trigger level
1 Status of Trigger 2 . o l calibration status_1 0 calibration status 14 calibration status I
2 Status of Trigger 3 1 leak getector 101 113 Teardemce s 1 ok detector
3 S of Trigaer @ | device specific float 1_1 o device specific float 1 16..19 device specific float 1
o device specific float 2_1 o device specific float2  20..23 device specific float 2
4 L0t uced ahiaye0 device specificfoat3 1 0 device specific float3 24..27 device specific float 3
calibration_status i calibration_status For possible values please refer to command 260 in table 3.4, device specific word_1 o device specificword 2829 device specific word
“Commands,” page 26.
—
leak_detector ID 13 leak_detector ID always 43 for LDS3000 MSB
device specific float 1) 16... 19 device specific float 1| Pressure p2 in mbar (IEEE 754 float value)
device specific float 2| 20... 23 device specific float 2| Pressure p3 in user specific unit (IEEE 734 float value)
device specific foat 3| 24 27 device specific float 3| Pressure pd in user specific unit (IEEE 754 float value)
device specific word | 28 29 device specificword | reserved for further use, always 0
.
Leak detector ID:
Title Byte | Bit |Name Meaning J Device overview
¥ - Module Rack |slot I address | Q address | Type
leak rate 3.6 Leak rate (mbar*Vs) | Actual leak rate in mbar s (IEEE 754 float value) Slave_1 o o BIM1000 Profibus
contral word_1 o control word 1.2 control word
pressure_or_flow 7.0 Pressure Pressure p1 in mbar (IEEE 754 float value) status word_1 o status word 1.2 status word
leak rate_1 o leak rate 3.6 leak rate
error_code .12 Actual error number | Erroriaming code (16 bit unsigned intsger) pressure_or_flov_1 o pressure or flow 7..10 pressure_or_flow
de_1 o d 1.2 d
trigger_status 13 0 Status of Tngger 1 | 0= Leak rate lower than tngger level Erofcote £iorcoce Sricoce
1= Leak rate higher than trigger level | trigger status_1 [ trigger status 13 trigger status
1 Status of Trigger 2 lbas T o libo s e 7 Lo -
2 Status of Trigger 3 l leak detector ID_1 o leak detector ID 15 leak detector ID I
3 Frwr—" BEEEE Ve SpECTE ot EvIee peCme o
o device specific foat 2_1 o device specific loat2 20..23 device specific float 2
47| not used always 0 device specific float 3_1 o device specific float3 2427 device specific float 3
calibration_status 14 calibration_status For possible values please refer to command 260 in table 3.4, device specific word_1 ] device specificword ~ 28..29 device specific word
Commande " page 26
leak_detector ID 15 leak_detector ID always 45 for LDS3000 MSB
device specific float 1] 1619 device specific fioat 1| Pressure p2 in mbar (IEEE 754 float valug)
device specific float 2| 20... 23 device specific float 2| Pressure pd in user specific unit (IEEE 734 float valug)
device specific float 3| 24 ... 27 device specific fluat 3| Pressure p4 in user specific unit (IEEE 734 float value)
devics specific word | 28 29 devios specificword | reserved for further use, always 0
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Device specific float 1:

Tite Byte | Bt |Name Meaning

leak rate Leak rate (mbar*Vs) | Actual leak rate in mbar s (IEEE 754 fioat value)

pressure_or_flow 7.0 Pressure Pressure p1 in mbar (IEEE 754 float value)
error_code n..12 Actual error number | Erroriwaming code (16 bit unsigned integer)
trigger_status 13 0 Status of Trigger 1 | 0= Leak rate lower than tigger level

1 ‘Status of Trigger 2 1= Leak rate higher than trigger level

2 Status of Trigger 3

3 Status of Trigger 4

4 ..7| not used always 0

calibration_status | 14 calibration_status | For possible values please refer to command 260 n table 3.4,

“Commands,” page 26,

leak_detector D | 15 leak_detector|D | always 45 for LDS3000 MSB

s—
device specific float 1| Pressure p2 in mbar (IEEE 754 float value)

T e PeCHE oot 2| [TSSeure p3 M Ueer Speche unt LLE 100 oot valie

device specific float 1] 16.... 19

I e om0

device specific foat 3| 24 27 device specific float 3| Pressure pd in user specific unit (IEEE 754 float value)

device specific word | 28 . 29 devios specific word | reserved for further use, atways 0

Device specific float 2:

| Device overview

¢/ module rack slot | address | Q address | Type
Slave_1 o o BM1000 Profibus
control word_1 o control word 1.2 control word
status word_1 o status word 1.2 status word
leak rate_1 o leak rate 3.6 leak rate
pressure_or_flow_1 o pressure or flow 7..10 pressure_or_flow
error code_1 ] error code 1112 error code
trigger status_1 o trigger status 13 trigger status.
calibration status_1 o calibration status 14 calibration status
ok 2 leakdorcoon 1= leakdoiccon
device specific float 3 device specific float 1 16..19 device specific float 1

EVICE SpeCC N0at oo

Title Byte Bit | Name Meaning

Y

leak rate 3 Leak rate (mbarVs) | Actual leak rate in mbar s (IEEE 754 float value)

pressure or flow | 710 Pressurs Pressure pl in mbar (IEEE 754 float valug)
error_code n..12 Actual error number | Erroriwaming code (16 bit unsigned integer)
trigger_status K] 0 Status of Tigger 1 | 0= Leak rate lower than trigger level

1 ‘Status of Trigger 2 1= Leak rate higher than trigger level

2 Status of Trigger 3

3 Status of Trigger 4

4 7| not used always 0
calibration_status i calibration_status For possible values please refer to command 260 in table 3.4,

“Commands,” page 26.

leak_detector ID 15 leak_detector ID always 43 for LDS3000 M3B
devi ecific float 1] 16 19 device specific fieat 1| Pressure HZ in mbar (IEEE 754 float value

*
device speciic foat 2] 20... 23 device specific loat 2] Pressure p3 in user specifc unit (IEEE 754 float value)

—
device specific foat 3| 24 27 device specific float 3| Pressure pd in user specific unit (IEEE 754 float value)

device specific word | 28 29 device specificword | reserved for further use, always 0

Device specific float 3:

EVIce speCic Noa JEVice specic 08

device specific float 3_1 o device specific float3 24..27 device specific float 3
device specific word_1 [ device specific word  28..29 device specific word
| Device overview
¢/ Module Rack Slot | address | Q address | Type
Slave_1 o o BM1000 Profibus
contral word_1 o control word 1.2 cantrol word
status word_1 ] status word 1.2 status word
leak rate_1 o leak rate 3.6 leak rate
pressure_or_flow_1 o pressure or flow 7.0 pressure_or_flow
error code_1 o error code 11.12 error code
trigger status_1 [ trigger status 13 trigger status
calibration status_1 o calibration status 14 calibration status
leak detector ID_1 o leak detector ID 135 leak detector ID
2
0
0

peci 11 apecif LT o
device specific float 2_1 device specific float2 2023 device specific float 2
evice specific float evice specific float3 2427 levice specific float 3

Title Byte Bit | Name Meaning

leak rate 3.6 Leak rate (mbar*Vs) | Actual leak rate in mbar s (IEEE 754 float value)

pressure_or_flow 7.0 Pressure Pressure p1 in mbar (IEEE 754 float value)
rror_code 12 ‘Actual error number | Erroriwaming code (16 bit unsigned intsger]
trigger_status 13 0 Status of Tngger 1 | 0= Leak rate lower than tngger level

; St ol Trgge 2| | = Lesk ate higher than rgger el

7| Stawsof Tigger 3

3 Status of Trigger &

4. 7| notused always 0

calibration_status i calibration_status | For possible values please refer to command 260 in table 3.4,

“Commands,” page 26

leak_detector D 15 leak_detector ID always 45 for LDS3000 MSB

device specifc foat 1] 16 19 device specific float 1| Pressure p2 in mbar (IEEE 754 foat value)

device sﬁclﬂcﬂual? Pressure HB in user specific unit (EZE 754 float valus

device specific float 3| Pressure pd in user specific unit (IEEE 734 float value)

device specific float 2| 20 .23
e

device specific float 3| 24 ... 27

‘Gevioe SpeCic Word | 28 . 29 ‘GevioE SPECIC WOrd | reserved for further Use, BWaYS 0

device specific word_1 o device specificword  28..29 device specific word
| Device overview
¥ - Module Rack |slot I address | Q address | Type
Slave_1 o o BM1000 Profibus
contral ward_1 o contral word 1.2 control word
status word_1 o status word 1.2 status word
leak rate_1 o leak rate 3.6 leak rate
pressure_or_flow_1 o pressure or flow 7.10 pressure_or_flow
ermor code_1 o error code 1..12 error code
trigger status_1 o trigger status. 13 trigger status.
calibration status_1 o calibration status 14 calibration status
leak detectoriD_1 o leak detector ID 15 leak detector ID
device specific float 1_1 o device specific float1 16..19 device specific float 1
I device specific float 3_1 o device specific float3 24..27 device specific float 3 I

a =

F =
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Device specific word:

Tite Byte Bit | Name Meaning J Device overview
_ ¢/ module rack slot | address | Q address | Type
leak rate 3.6 Leak rate (mbar'ls) | Actual leak rate in mbar s (IEEE 754 float value) Slave_t B = SR
control word_1 o control word 1.2 control word
pressure_or_flow 7.0 Pressure Pressure p1 in mbar (IEEE 754 float value) status word_1 o status word 1.2 status word
leak rate_1 o leak rate 3.6 leak rate
error_code .12 Actual error number | Erroriwaming code (16 kit unsigned integer) pressure_or_flow._1 o pressure or flow 7.10 pressure_or_flow
error code_1 o error code 1.2 error code
trigger_status 13 0 | StmwsofTrgger | | 0=Leak rate lower than tngger level -
1= Leak rate higher than rigger level trigger status_1 o trigger status 13 trigger status.
1 Status of Trigger 2 calibration status_1 o calibration status 14 calibration status
7 | Staws of Trgger 3 leak detector ID_1 o leak detector ID 15 leak detector ID
T | SemeoiTiagerd device specific foat 1_1 o device specific float 1 16..19 device specific float 1
device specific float 2_1 o device specific float2 20..23 device specific float 2
4. 7| notused always 0 Pl cpeifcfonio g o 4 Cpecificfoais s 4 Coelifc foois
calibration_status | 14 calibration_status | For possible values please refer to command 260 in table 3.4, | cevice specific word_1 o device specific word 2829 device specific word |
“Commands,” page 26,
leak_dstector ID 5 leak_detectorID | always 45 for LDS3000 MS8
device specific float 1] 16...19 device specific float 1| Pressure p2 in mbar (IEEE 754 float value)
devics specific float 2| 20 . 23 device specific float 2| Pressure p3 in user specific unit (IEEE 754 float valus)
device speciic foat 3] 2477 device specific foat 3| Prescurs pd in user specific unit (IEEE 754 fioat value)
device specific word | 28 . 29 devios specificword | reserved for further use, always 0
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3.7 Acyclic data exchange - PROFIBUS Master and INFICON BM1000
PROFIBUS slave

Attention:

If acyclic data transfer with PROFIBUS is needed, a PROFIBUS master which supports DPV1 data
transfers has to be used. A PROFIBUS master which supports DPVO only, can only use cyclic data
transfer.

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

34 Commands

Command Min-. Def.- No
dez| hex Class | Name R/W| Data type Max- value LDS3000 LDS3000 MSB fieldbus

support
0 0 Control | NOP R NO_DATA "No operation”, replies without data X

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
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No fieldbus support X = LD command is not able to be read or write
acylically

3.7.1 Acyclic data exchange addressing rules

The LD command numbers will be mapped to the PROFIBUS master (e.g. PLC controller) via the
INFICON BM1000 PROFIBUS module by the following addressing rule:

LD command number = Slot * 255 + Index + 1

In order to read or write a parameter by using the LD command numbers the Slot and also the Index
needs to be calculated:

= Slot = (LD command number — 1) DIV 255 (integer division)
= Index = (LD command number — 1) MOD 255

Attention:

The calculation of the Slot has to be done by division using integers
Slot = (LD command number — 1) DIV 255

3.7.2 Reading data from leak detector acyclically

Acyclic reading of parameters is limited. A maximum of 20 acyclic calls can be made simultaneously
with a PLC control of type S7-1500.

If more than 20 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.
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Extended instructions: maximum number of simultaneously running jobs

Tahble: Maximum number of simultaneous jobs for asynchronouws extended instructions and lower-level
instructions used

Extended instructions 15038P | 1511(F) 1507 5(F) | 1515(F) | 1516(F) | 1517(F} | 1518(F)
{F) 1511C 1512C | 1515T(F) | 1516T(F) | 1517T(F) | 1518(F)

15058P | 1511T(F) | 1513(F) MFP
T(F)

Distributed /0

RDREC 20

RD_REC 10

WRREC 20

This information is taken from:
https://support.industry.siemens.com/cs/mdm/59191792?¢c=126916719115&Ic=en-AO

3.7.2.1 Using Siemens standard function block “RDREC”

In order to read a data record acyclically from a PROFIBUS Slave, Siemens offers the Standard
Function Bock “RDREC” in the library of the TIA Portal.

#RDREC_Instance
RDREC
Variant
—EN VALIDf— falze
false — REQ BUSY |— false
550 —ID ERRORf— falze
0 —{INDEX STATUS 16#0
O —{MLEN LEMf— O
RECORD EMO f—
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Parameter
The fellowing table shows the parameters of the "RDREC” instruction:

Parameter Declaration Data type* Memory area Description
REQ Input ECOL L@ MDLT*C*or REQ = 1: Transfer data record
constant
D Input HW_IO I, @, M, D, L or constant Hardware identifier of the hardware module (DPIPROFINET 1)

The number is assigned autematically and is stored in the
properties of the module or of the interface in the hardware
configuration.

INDEX Input DINT I, @ M, D L orconstant Data record number

MLEN Input UINT I, @ M, D L orconstant Maximum length in bytes of the data record information to be
read

VALID Qutput BOOL [,Q,MD L New data record was received and is valid

BUSY Cutput ECOL L@ MDL EUSY = 1: The reading process is not yet complete.

ERRCR Cutput BOOL [,@,MD L ERRCR = 1: An error occurred during the reading process.

STATUS Qutput DWORD @ MDL Elock status or ermor information

LEN Cutput UINT L@ MDL Length of the read data record infermation

RECORD InOut VARIANT 1, QM D L Target range for the data record read.

If you are using the NREF system data type for the target range
in a data block with optimized access, no values are written to
the target range.

* There is no implicit conversion in STL, which is why the range of valid data types may be limited. During programming in STL, note the permissible data types in each
case in the tooltip of the parameter

** For S7-1500 only.

To read a parameter acyclically from the leak detector via the BM1000 PROFIBUS Module, the
following input parameters of the “RDREC” needs to be set correspondingly to the LD command to
be read:

#RDREC_Instance
RDREC
Variant
ot EN VALID = falze
false —RE BUSY |— false
1680 —{ID ERROR[— false
INDEX STATUS b— 16
MLEN LEMN
<1717 —RECORD END[—
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Parameter
The following table shows the parameters of the "RDREC” instruction:
Parameter Declaration Data type* Memory area Description
REQ Input ECOL L@ MDLT*C*or REQ = 1: Transfer data record
constant

D Input HW_IO I, @, M, D, L or constant Hardware identifier of the hardware module (DPIPROFINET 1)
The number is assigned automatically and is stored in the
properties of the module or of the interface in the hardware
configuration.

INDEX Input DINT I, @ M, D L orconstant Data record number

MLEN Input UINT I, @ M, D L orconstant Maximum length in bytes of the data record information to be
read

VALID Qutput BOOL [,Q,MD L New data record was received and is valid

BUSY Cutput ECOL L@ MDL EUSY = 1: The reading process is not yet complete.

ERRCR Cutput BOOL [,@,MD L ERRCR = 1: An error occurred during the reading process.

STATUS Qutput DWORD @ MDL Elock status or ermor information

LEN Cutput UINT L@ MDL Length of the read data record infermation

RECORD InOut VARIANT 1, QM D L Target range for the data record read.
If you are using the NREF system data type for the target range
in a data block with optimized access, no values are written to
the target range.

* There is no implicit conversion in STL, which is why the range of valid data types may be limited. During programming in STL, note the permissible data types in each

case in the tooltip of the parameter

** For S7-1500 only.

3.7.2.1.1 Parameter ID

The hardware identifier (ID) of the BM1000 PROFIBUS module is displayed in the system constants.

1. Open “PLC_1"
2. Open “PLC tags”
3. Select “Show all tags”

Devices

B

v []LD

i
g

»
»

v v v v

B¢ Add new device

s =
~ ([ PLC_1[CPU 15125P1 PN]

S3000_PN

De WVOork

T Device configuration
%/ Online & diagnostics

l.g Program blocks
[ Technology objects
P~

~

e files

PLC tags

o

Show all tags I :

I Add new tag table

¢ standard-Variablentabelle [..
3 BM1000_PROFINET [2]

[ PLC data types

;,L Watch and force tables

Ei“ Online backups

e
% Traces

£

i e 1[>]

> [ Details view
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4. Open “System 6
) -
constants . 41 Tags || = User constants I@ System constants IL
5. Scroll down till —
e
“BM1000~..." PLC ¢
ags
6. Use one of |
" - Mame Data type Value C.. E
BM1000~... tags, 51 zl Local-DP-astersystem Hw_loSystem 261
depending on the i=] BA1000~Head Hw_Interface 273
parameter acyc]ic read 53 k] BEM1000-DPSlave Hw_DpSlave 271
or write 54 L5 BM1000~control_word_1 Hw_SubModule 274
55 b= BM1000-~5tatus_word_1 Hw_SubModule 275 i
56 b BM1000~leak_rate_1 Hw_SubModule 276
57 h=) BM1000~pressure_or_flow_1 Hw_SubModule 262
58 b=l BM1000-~error_code_1 Hw_SubModule 263
59 b=l BM1000-~trigger_status_1 Hw_SubModule 264
60 b=l BM1000~calibration_status_1 Hw_SubModule 265
61 b BM1000~leak_detector_ID_1 Hw_SubModule 266
62 b=l BM1000~device_specific_float_1_1 Hw_SubModule 267 1
63 bl BM1000~device_specific_float_2_1 Hw_SubModule 268 1
64 b= BM1000~device_specific_float_3_1 Hw_SubModule 269
65 b=l BM1000~device_specific_word_1 Hw_SubModule 270
=] |
Attention!
The value of the “BM1000~...” tags could vary in your
application

3.7.2.1.2 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

Command Min-. Def.- No
dezl hex Class | Name R/W /| Data type Max- value LDS3000 LDS3000 MSB fieldbus
support

502 | 1F6 | Param | Amplifier range R/W| UINTS 0,33 Amplifier range

Amplifier control location 508 automatically set (not auto)

0=13 MOhm

1=470 MOhm

2=15G0hm

3 =500 GOhm
504 | 1F8 | Param | 500GOhm value RAW| FLOAT 45E1,5E11, 5.5E110hm | 500GOhm value
506 J 1FA | Param | Mass R/W| UINTS 2,44 2= Mass 2 (H2)

3=Mass 3

4 = Mass 4 (Helium)
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3.7.2.1.3 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.

Command Min-. Def - Ne
dez| hex Class | Name RA Data type Max- value LDS3000 LDS3000 MsB fieldbus
support
502 | 1F6 | Param | Amplifier range R UINTS 0,33 Amplifier range
Amplifier control location 508 automatically set (not auto)
0=13 MOhm
1 =470 MOhm
2=15G0hm
3 =500 GOhm
504 | 1F8 | Param | 500GOhm value R FLOAT 4 5E1,5E11, 5.5E110hm | 500GOhm value
506 | 1FA | Param | Mass R UINT8 2.4.4 2=Mass 2 (H2)
3=Mass3
4 = Mass 4 (Helium)

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

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:

519 | 207 | Param | Cal factors sniff high flow R/W] FLOAT[3] §0.01,1,100 Calibration factors for sniff mode high flow
Index [0] = mass 2
Index [1] = mass 3
Index [2] = mass 4
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The LD command 519 "Cal factors sniff high flow" 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 element. It must be always read the whole array with all array elements.

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

3.7.2.1.4 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
SINT8

SINT16

SINT32

UINTS

UINT16

UINT32

FLOAT

CHAR

Meaning

Signed 8 bit integer

Signed 16 bit integer

Signed 32 bit integer
Unsigned 8 bit integer
Unsigned 16 bit integer
Unsigned 32 bit integer
Floating point / real number
Character

Data type TIA Portal
SINT

INT

DINT

USINT

UINT

UDINT

REAL

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:

519 | 207 | Param | Cal factors sniff high flow

RIW

FLOAT[3]

0.01,1, 100

Calibration factors for sniff mode high flow
Index [0] = mass 2
Index [1] = mass 3
Index [2] = mass 4
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The LD command 519 "Cal factors sniff high flow" is an array with 3 array elements of data type

FLOAT. The data type FLOAT corresponds to the data type REAL in the TIA portal.

Please use as RECORD value: Array[0..2] of Real

Mame Data type Start value
1 |40 = Static
2 4= « Cal_factors_sniff_high_flow Array]0..2] of Real
3 |- u Cal_factors_sniff_ high_flow[0] Real
4 -l L] Cal_factors_sniff_ high_flow([1] Real
5 |- u Cal_factors_sniff_ high_flow[2] Real

3.7.2.2 Example 1: read Mass 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:

Command Min-. Def.- Ne
dez| hex Class | Name R/W| Data type Max- value LDS3000 LDS3000 MSB fieldbus
support
502 | 1F6 | Param | Amplifier range RAW| UINT8 0,33 Amplifier range
Amplifier control location 508 automatically set (not auto)
0=13 MOhm
1 =470 MOhm
2=15G0hm
3 =500 GOhm
504 | 1F8 | Param | 500GOhm value RIW| FLOAT 4 5E1,5E11,56.5E110hm | 500G0Ohm value
506 | 1FA | Param | Mass R/W| UINTE 2,44 2=Mass 2 (H2)
3=Mass 3
4 = Mass 4 (Helium)

Calculation of the Slot and Index numbers based on the LD command number

e Calculation of the Slot number:
Slot = (LD command number — 1) DIV 255 (integer division)
Slot = (506 — 1) DIV 255
Slot=1

e Calculation of the Index number:
Index = (LD command number — 1) MOD 255
Index = (506 — 1) MOD 255
Index = 250
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Based on the calculated Slot number, the parameter ID of the “RDREC” function needs to be set.
Therefore the device configuration needs to be opened and the INFICON BM1000 PROFIBUS Module
needs to be selected.

1. Open “Device
configuration”

Edit Insert  Online Tools

¥

Project View

j" 3 E Save project

Devices

Options Window Help
XD MR ER

LDS3000_PN » PLC_1[CPU 1512

[]

Lun

{1

d¢ [PLC_1[CPU 15125P-1 PN]

v | ] LD53000_PN
B Add new device
sy Devices & networks
W PLC_1[CPU 15125P1 .
[IY Device configuration -

! Online & diagnostics

Select “Device view”
Select “BM1000

LDS3000_PB » 3 sped devices » Slave_1 —PEX
-
[BM1 000 P f.b ]u — & Topology view [ Networ(lil, M |
rojibus a e roncos o 2 e # [d 4° | [ oevee ey
. p—
Over\”ew of the co ntrol 92/ I modute Rack |slot laddress | Q address | Type
Slave_1 o o BI1000 Profibus
control word_1 0 control word 1.2 controlword
and status word of the & ————
leak rate_1 ) leak rate 3.6 leak rate
cyclic data exchange o pressure_or_flow_1 o pressure or flow 7.10 pressure_or_flow
— I error code_1 ) error code 1112 error code
- I EeeEE O e 13 e
" calibration status_1 o calibration status 14 calibration status
n leak detector ID_1 0 leak detector ID 15 leak detector ID
EI W device specific float 11 o device specific float 1 16..19 device specific float 1
device specificfioat21 O device specific float2 20..23 device specific float 2
device specific float 3_1 ) device specific float 3 24..27 device specific float 3
device specific word_1 ) device specific word  28..29 device specific word

The BM1000 PROFIBUS

Device overview

kI Slot II address | Q address

has 12 different slots, w2/ [Module Type

EM1000 0 o BM1000 Profibus

=

from 0to 12. el control word_1 0 1 controlword 1.2 control word 1
Depending on the status word_1 0 2 status word 1.2 status word

leak rate_1 0 3 leakrate 3.6 leak rate
calculated slot number

pressure_or_flow_1 0 4 pressure or flow 7..10 pressure_or_flow
the slot needs to be error code_1 0 5 errorcode 11..12 error code

3 trigger status_1 0 6 triggerstatus 13 trigger status

Choose I_ calibration status_1 0 7 calibration status 14 calibration status

leak detector ID_1 0 8 leakdetectorID 15 leak detector ID
LD 506 9 Sl t= 1 9 device specific float 1_1 0 9 device specificfloat1 16..19 device specific float 1

ot= device specific float2_1 010 device specific float2 20..23 device specific float 2
”COntroI Word 1” device specific float3_1 0 11 device specific float3 24..27 device specific float 3
- - device specificword_1 0 12 device specificword 28.29 device specific word

L Slot number
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Based on the calculated Slot and Index numbers the parameters of the “RDREC” Function needs to

be set:
#RDREC
Instance Mazs
ROREC
Variant
#Stat ROREC.
... — EN VALID _ Mazz VALID
# Stat_RDREC_ # Stat_RDREC.
Ma::.RED_REq BUSY — MEzzBUSY
274 #Stat_RDREC.
EM 1000 ~control ERROR — 2=2 EFROR
e —1p #Stat RDREC_
250 IMDEX STATUS Mazs STATUS
1 MLEN #Stat_ROREC_
'DE_AQ'E”:_ LEM Mazs.LEN
Data™ .Mazz RECORD ENO —
Parameter Value Description
REQ TRUE Before setting the REQ parameter to TRUE, all other
parameters (ID, INDEX, MLEN and RECORD) needs to
be set
ID “BM1000~control_word_1” | Hardware identifier of BM1000 PROFIBUS bus module
based on the calculated slot number
Slot=(506-1) DIV255=1
Slot 1 =» ID = BM1000~control_word_1
INDEX 250 Index, based on the calculated index humber
Index = (506 — 1) MOD 255 = 250
MLEN 1 Length to be read in bytes
Data type = UINT8 = 1 byte
RECORD USINT

<] = Mass Usint
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3.7.2.3 Example 2: read Calibration factors vacuum 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:

Command

de:

z | hex

Class

Name

RW

Data type

Min-, Def.-,
Max- value LDS3000

LDS3000 MSB

No
fieldbus
support

502

1F6

Param

Amplifier range

RW

UINTS

0,33

Amplifier range

Amplifier control location 508 automatically set (not auto)
0=13 MOhm

1 =470 MOhm

2=15G0Ohm

3 =500 GOhm

504

1F8

Param

500GOhm value

RW

FLOAT

4.5E1, 5E11, 5.5E110hm

500GOhm value

506

1FA

Param

Mass

RW

UINTS

2,44

2=Mass 2 (H2)
J=Mass3
4 = Mass 4 (Helium)

508

1FC

Param

Amplifier control location

RW

UINTS

0.1.1

Amplifier control location

1 = automtic on (default)

0 = automatic off

Write access only possible if "Manual control for service"
is active

519

207

Param

Cal factors sniff high flow

FLOAT3]

0.01,1, 100

Calibration factors for sniff mode high flow
Index [0] = mass 2
Index [1]=mass 3
Index [2] = mass 4

520

208

Param

Calibration factors vacuum

RW

FLOAT3]

0.01, 1, 5000

Calibration factors for vacuum mode
(and for AQ-mode)

Index 0: mass 2

Index 1: mass 3

Index 2: mass 4

521

209

Param

Calibration factors snm

RW

FLOAT[3]

0.01,1, 100

Calibration factors for snﬁ mode
Index [0] = mass 2
Index [1]=mass 3
Index [2] = mass 4

522

204

Param

Machine factors vacuum

RIW

FLOAT[3]

1E-4,1,1E5

Machine factors for vacuum mode
Index [0]= mass 2
Index [1] = mass 3
Index [2] = mass 4

Calculation of the Slot and Index numbers based on the LD command number

Calculation of the Slot number:
Slot = (LD command number — 1) DIV 255 (integer division)
Slot = (520 — 1) DIV 255

Slot =

Calculation of the Index number:

2

Index = (LD command number — 1) MOD 255

Index = (520 — 1) MOD 255

Index =9
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Based on the calculated Slot number, the parameter ID of the “RDREC” function needs to be set.
Therefore the device configuration needs to be opened and the INFICON BM1000 PROFIBUS Module
needs to be selected.

1. Open “Device
configuration”

Insert  Online Tools

¥

Project Edit View

j" 3 E Save project

Options Window Help

FX O S NRER

LDS3000_PN » PLC_1[CPU 1512

[]

Lun

{1

Devices

d¢ [PLC_1[CPU 15125P-1 PN]

v ] LDS3000_PN

B Add new device

sy Devices & networks
W PLC_1[CPU 15125P1 ...
[IY Device configuration -

! Online & diagnostics

Select “Device view”

3. Select “BM1000
[BM1000 Profibus]”’
Overview of the control

LDS3000_PB » 1ped devices » Slave_1 — W EX

3

-
& Topology view [ Networ(lil, M |

—
m‘hl [Slave_1 [EM1000 Frofibus] [+ I:J 1 |4t S [ [ Device overview
p—

Y module Rack

slot Iaddress |Q address | Type

Slave_1 ) 81000 Profibus

contral word_1 control word 1.2 contral ward

and status word of the
cyclic data exchange

v
[

status word_1
leak rate_1

)
)

0

[

pressure_or_flow_1 o

| T o
trigger status_1 0

0

]

0

[

o

)

calibration status_1
leak detector ID_1

status word
leak rate
pressure or flow
error code
trigger status
calibration status
leak detector ID

device specific float 1_1 device specific float 1 16..19 device specific float |
device specific foat 2_1 device specific float2 20..23 device specific fioat 2
device specific float 31 device specific float3 24..27 device specific fiost 3
device specific word_1 device specific word  28..29 device specific word

status word
leak rate
pressure_or_flow
enror code
trigger status
calibration status
leak detector I

The BM1000 PROFIBUS
has 12 different slots,

Device overview

¥ .. Module

kI Slot II address | Q address

Type

from 0 tO 12 EM1000 1] o BM1000 Profibus
* control word_1 0 1 controlword 1.2 control word
Depending on the e | status word_1 0 2 status word 1.2 status word | |
leak rate_1 0 3 leakrate 3.6 leak rate
ca|CU|ated SIOt number pressure_or_flow_1 0 4 pressure or flow 7..10 pressure_or_flow
the slot needs to be error code_1 0 5 errorcode 11..12 error code
3 trigger status_1 0 6 triggerstatus 13 trigger status
Choose I_ calibration status_1 0 7 calibration status 14 calibration status
leak detector ID_1 0 8 leakdetectorID 15 leak detector ID
9 _ 9 device specific float 1_1 0 9 device specificfloat1 16..19 device specific float 1
LD 520 SlOt - 2 device specific float2_1 010 device specific float2 20..23 device specific float 2
”status Word 1” device specific float3_1 0 11 device specific float3 24..27 device specific float 3
- - device specificword_1 0 12 device specificword 28.29 device specific word
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Based on the calculated Slot and Index numbers the parameters of the “RDREC” Function needs to

be set:
# ROREC_
Instance_
Calibration_
Factor_Vacuum
ROREC
Varant
#Stat ROREC
Calibration_
Factor_Vacuum.
VALID
VALID —
#Stat ROREC.
Calibration_
Factor_Vacuum.
BUSY
BUSY —
.. —EN
#Stat_RDREC_
#%tat RDREC. ,Ei',;t;’raf.';']aum
Calibration_ EREDF.'_ - ;
Factor_Wacuurm. ERROR ==
REQ
#Stat_ ROREC.
275 Calibration_
BM 1000 ~status Factor_Vacuum.
IELE STATUS
word_ D STATUS
3 — INDEX
. #Stat ROREC
- — MLEN Calibration_
Factor_Vacuum.
" DE_Acylic_ LEN
Diata™ .Cal_ LEN
factors_Vacuum RECORD END —
Parameter Value Description
REQ TRUE Before setting the REQ parameter to TRUE, all other
parameters (ID, INDEX, MLEN and RECORD) needs to
be set
ID “BM1000~status_word_1” | Hardware identifier of BM1000 PROFIBUS bus module
based on the calculated slot number
Slot = (520-1) DIV 255 =2
Slot 2 = ID = BM1000~status_word_1
INDEX 9 Index, based on the calculated index number
Index = (520 — 1) MOD 255 =9
MLEN 12 Length to be read in bytes

Data type = FLOAT[3] = 4 bytes * 3 = 12 bytes
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RECORD

Array[0..2] of REAL

APPLICATION NOTE | Leak Detection

L

NN

Cal_factors_vacuum

Cal_factors_vacuum(1] Real

Cal_factors_vacuum([2] Real

3.7.2.4 Example 3: read Trigger using LD command 385

Array]0..2] of Real
Cal_factors_vacuum([0] Real

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:

Command

de

z| hex

Class

Name

RIW

Data type

Min-, Def.-,
Max- value LDS3000

LDS3000 MSB

No
fieldbus
support

370

172

Param

Amp test

RIW

UINT8

0= no test with calibration
1 = test with calibration

n

173

Status

Run Amp test

UINTE

write: 1 = test now
read: 0 = Ready
1 ... 13 test running

380

17C

Param

Search active

RIW

UINT8

0,01

0=0ff
1=0N

trigger2 for search in HIGHFLOW SL3000XL only

385

181

Param

Trigger [mbar'l/s]

RIW

FLOAT4]

1E-12, 1E-5, 1E3

Trigger in mbar*li's

367

183

Status

Tngger status

UINTB

Trigger status:

0 = Leck rate < trigger level
1 = Leak rate > trigger level
Bit 0= Tngger1

Bit 1 = Trigger?

Bit 2 = Trigger3

Bit 3 = Trigger4

390

186

Param

Test leak extern vacuum
[mbar*lig]

RIW

FLOAT[3]

1E-9, 9.9E-1, 8.9E-1

Test leak extern Vacuum [mbar*l/s]
(Also valid for AQ mode)

Index 0: Mass 2

Index 1: Mass 3

Index 2: Mass 4 Helium

392

188

Param

Test leak extern sniff [mbar*l/s]

RIW

FLOAT[3]

5.0E-6, 9.9E-1, 9.9E-1

Test leak extern for sniff mode in mbar*lis
Index [0] = Mass2 forming gas 5/95
Index [1] = Mass 3

Index [2] = Mass 4 Helium

394

18A

Param

Testleak intern [mbar*l/s]

RIW

FLOAT

1E-9, 8.9E-1, 8.9E-1

Testleak intern in mbar*lls

Calculation of the Slot and Index numbers based on the LD command number

Calculation of the Slot number:

Slot = (LD command number — 1) DIV 255 (integer division)
Slot = (385 —1) DIV 255

Slot =

1

Calculation of the Index number:
Index = (LD command number — 1) MOD 255
Index = (385 — 1) MOD 255
Index = 129
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Based on the calculated Slot number, the parameter ID of the “RDREC” function needs to be set.
Therefore the device configuration needs to be opened and the INFICON BM1000 PROFIBUS Module
needs to be selected.

1. Open “Device
configuration”

Project Edit View Insert Online Options Tools Window Help
Gy seveproject & X =2 X D G NHER

LDS3000_PN » PLC_1 [CPU 1512
Devices

g¢ [PLc_1icPuisi2sP-1PN] [+

Lun

{1

v ] LDS3000_PN

B Add new device

sy Devices & networks
W PLC_1[CPU 15125P1 ...
[IY Device configuration -

! Online & diagnostics

2. Select “Device view”
3. Select “BM1000

LDS3000_PB » 3 iped devices » Slave_1 _EEX
-
[BM1 000 P f.b ]u — & Topology view [ Networ(lil, M |
rojibus a e roncos o 2 e # [d 4° | [ oevee ey
. —
4. Over\”ew of the co ntrol ¥ Jmodue Rack |slot Iaddress | address | Type
Slave_1 ) 0 BM1000 Profibus.
contral word_1 0 <ontrol word 1.2 controlwerd
and status word of the & ————
leak rate_t 0 leak rate 3.6 leak rate
cyclic data exchange o pressure_or_flow_1 o pressure or flow 7.10 pressure_or_flow
— I error code_1 0 error code 12 eror code
- I g ol [FaseeaEe 1 R
" calibration status_1 o calibration status. 14 calibration status
n leak detector ID_1 0 leak detector ID 15 leak detector ID
EI W device specific float 11 o device specific float 1 16..19 device specific float 1
device specificfioatz1 0 device specific fost 2 20..23 device specific float 2
device specific float 3_1 0 device specific flost3 24..27 device specific float 3
device specific word_1 0 device specific word 2829 device specific word

5. The BM1000 PROFIBUS [ Device overview
haS 12 different SIOtS' ¥ .. Module leIot_ll address | Q address | Type

from 0 tO 12 EM1000 0 0 BM1000 Profibus
* o I controlwerd 1 0 1 controlword 1.2 control word 1
Depending on the status word_1 0 2 status word 1.2 status word
leak rate_1 0 3 leakrate 3.6 leak rate
ca|CU|ated SIOt number pressure_or_flow_1 0 4 pressure or flow 7..10 pressure_or_flow
the slot needs to be error code_1 0 5 errorcode 11..12 error code
3 trigger status_1 0 6 triggerstatus 13 trigger status
Choose I_ calibration status_1 0 7 calibration status 14 calibration status
| leak detector ID_1 0 8 leakdetectorID 15 leak detector ID
9 _ 9 - device specific float 1_1 0 9 device specificfloat1 16..19 device specific float 1
6' LD 385 SlOt - 1 device specific float2_1 010 device specific float2 20..23 device specific float 2
”COntroI Word 1” device specific float3_1 0 11 device specific float3 24..27 device specific float 3
- - device specificword_1 0 12 device specificword 28.29 device specific word
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# WRREC_
Inztance Trigger

WRRELC
Variant
.. == EN

#Ttat WRREC. #Ttat WRREC.
Tigger FEQ __ peg DONE — Trigger DONE

274 #Stat_WRREC_
BM 1000 ~control_ BUSY — 1100 BUSY
#Ttst WRREC.
129 INDEX ERROR — | rioger ERRCR
16 — LEN 2Ttz WRREC,
DB_Agydlic. STATUS — Trigger STATUS
Data™ . Trigger RECORD END m—

Parameter Value Description

REQ TRUE Before setting the REQ parameter to TRUE, all other
parameters (ID, INDEX, MLEN and RECORD) needs to
be set

ID “BM1000~control_word_1" | Hardware identifier of BM1000 PROFIBUS bus
module based on the calculated slot number

Slot=(385-1) DIV255=1

Slot 1 =» ID = BM1000~control_word_1
INDEX 129 Index, based on the calculated index number

Index = (385 — 1) MOD 255 = 129
MLEN 16 Length to be read in bytes

Data type = FLOAT[4] = 4 bytes * 4 = 16 bytes
RECORD Array[0..3] of REAL = v Tigger Arrayl0.3] of Real

= Trigger[0] Real
Trigger[1] Real

gagp

L
= Trigger[2] Real
= Trigger[3] Real
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3.7.2.5 Example 4: read Flow control using LD command 229

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

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

Command

Class
dez| hex

Name

RiwW

Data type

Min-, Def -,
Max- value LDS3000

LDS3000 MSB

No
fieldbus
support

226 | E2 | Param

Leakrate limits vac

FLOAT[2]

1E-12,1E-11, 1E4

Upper and lower leak rate limit. Valid for vacuum and AQ-
mode.

Index 0: lower limit [mbar*lis]

Index 1: upper limit [mbar*i's]

Valid for command 128 "Leak rate [sel. unit]" and analog
outputs

X

227 | E3 | Param

Leakrate limits sniff

FLOAT2]

1E-8, 1E-7, 1E4

Index [0]: lower limit [mbar*lis]

Index [1]: upper limit [mbaris]

Valid for command 128 “Leak rate [sel. unit]" and analog
outputs

228 | E4 | Param

Gasballast mode

RIW

UINTS

0 = off,
1=on,
2 = on (continuous on, not PLC controlied)

229 | E5 | Param

Flow control

UINTS

0 =25 sccm

1 =300 sccm (low)

2 = 3000 sccm high flow
3 = standby flow

Calculation of the Slot and Index numbers based on the LD command number

e (Calculation of the Slot number:

Slot = (LD command number — 1) DIV 255 (integer division)

Slot = (229 — 1) DIV 255

Slot=0

e Calculation of the Index number:
Index = (LD command number — 1) MOD 255

Index = (229 — 1) MOD 255

Index = 228

Based on the calculated Slot number, the parameter ID of the “RDREC” function needs to be set.
Therefore the device configuration needs to be opened and the INFICON BM1000 PROFIBUS Module
needs to be selected.
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1. Open “Device
configuration”

Project Edit View Insert Online Options Tools Window Help
3 % [ save project HEE@x e G RRKER

LDS3000_PN » PLC_1 [CPU 1512

gt [Pc_1[cPuisiaspipn] [+

'

Devices

st
s
LEs]

v | ] LDS3000_PN
B Add new device
oy Devices & networks
T PLC_1 [CPU 15125P-1 ..
vice configuration |

| Online & diagnostics

2. Select “Device view”
3. Select “BM1000

LDS3000_PB »

aped devices } Slave_1

3

[BM1 000 P -b ]ll . Topology view
rofibus B & [’ 4 [ Devies overiow ]
j =
4- Over\“ew Of the co ntrol 2. IModule Rack |Slot laddress |Q address | Type
H Slave_1 o o BM1000 Profibus.
control word_1 0 control word 1.2 commolword
and status word of the & ER e —
leak rate_1 0 leak rate 3.6 leak rate
cyclic data exchange ° pressure_or_flow_1 0 pressure or flow 7..10 pressure_or_flow
— | 0 ermorcode .12 error code
L | trigger status_1 ] trigger status 13 trigger status
calibration status_t 0 colibretionstatus 14 calibration status
" leak detector 1D_1 o leak detector ID 15 leak detector I
E i device specific float 1_1 0 device specific flost1 16..19 device specific float 1
device specific float 2_1 0 device specific float2 20..23 device specific fioat 2
device zpecific float 3_1 0 device specific flost 24,27 device specific float 3
device specific word_1 0 device specific word  26..29 device specific word

5. The BM1000 PROFIBUS [ Device overview
haS 12 dlfferent SIOtS' b hodule kI Slot Iladdress Q address | Type

BN1000 0 ] EN1000 Profibus
from 0 to 12. A4 BT i
control word_1 0 1 controlword 1.2 control word
Depend|ng on the status word_1 0 2 status word 1.2 status word
leak rate_1 0 3 leakrate 3.6 leak rate
calculated slot number
pressure_or_flow_1 0 4 pressure or flow 7..10 pressure_or_flow
the Slot needs to be error code_1 0 5 errorcode 1112 error code
F trigger status_1 0 6 triggerstatus 13 trigger status
Choose I, calibration status_1 0 7 calibrationstatus 14 calibration status
| leak detector ID_1 0 8 leakdetectorID 15 leak detector ID
_ - device specific float 1_1 0 9 device specific float1 16..19 device specific float 1
6. LD229 9 SlOt =0 9 device specific float2_1 010 device specificfloat2 20..23 device specific float 2
”BMlooo"’Head" device specific loat 3_1 011 device specific float3 24..27 device specific float 3
device specific word_1 012 device specificword  28..29 device specific word
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#ROREC_
Instance_
Sniffer_Flow
ROREC
Variant
#Stat_RDREC.
Sniffer_Flow.
VALID — VALID
#Stat RDREC
Sniffer_Flow.
Y BUSY —° 7
#Stat_ROREC. #Stat_RDREC
Sniffer_Flow. Sniffer_Flow.
RED_REQ ERROR — EFROR
273 #Stat RDREC.
BM1000~Head D S niffer_Flow.
228 INDEX STATUS STATUS
|~ MLEN & ttat ROREC.
. Sniffer_Flow.
"DB_Acydic_ -
Data”™ .Flow_ LEM LEN
control RECORD END —
Parameter Value Description
REQ TRUE Before setting the REQ parameter to TRUE, all other
parameters (ID, INDEX, MLEN and RECORD) needs to be
set
ID “BM1000~Head” Hardware identifier of BM1000 PROFIBUS bus module
based on the calculated slot number
Slot=(229-1)DIV255=0
Slot 0 = ID = BM1000~Head
INDEX 228 Index, based on the calculated index number

Index = (229 — 1) MOD 255 = 228
MLEN 1 Length to be read in bytes
Data type = UINT8 = 1 byte

RECORD USINT ] = Flow_control USInt
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3.7.2.6 Example 5: read Unfiltered ion current [A] using LD command 1568

To read the parameter “Unfiltered ion current [A]” from the leak detector to the PLC controller
acyclically, use LD command table in the protocol description with the parameter to be read:

Command Min-. Def- No
Class | Name R/W| Data type . LDS3000 MSB fieldbus

dez | hex Max- value LDS3000 support
1565 | 61D | Meas | Value changed flag R/W| UINT8 Value changed flag

Read

Same value as Statusword Bit 11

Bit will be set if one or more value changed reason flags

(see commando 1564) are set.

Write:

Write 0 to clear the value changed flag. This will also

clear all value changed reason flags (see commando

1564).
1567 | 61F | Meas | Offset current amplifier [A] R | FLOAT Zero offset of amplifier
1568 | 620 | Meas | Unfiltered ion current [A] R | FLOAT Unfiltered ion current in A I
1573 | 625 | Meas | Filtered ion current [A] R | FLOAT Filtered ion currentin A

Calculation of the Slot and Index numbers based on the LD command number

e Calculation of the Slot number:
Slot = (LD command number — 1) DIV 255 (integer division)

Slot = (1568 — 1) DIV 255
Slot=6

e Calculation of the Index number:
Index = (LD command number — 1) MOD 255

Index = (1568 — 1) MOD 255
Index = 37

Based on the calculated Slot number, the parameter ID of the “RDREC” function needs to be set.
Therefore the device configuration needs to be opened and the INFICON BM1000 PROFIBUS Module

needs to be selected.

1. Open “Device
configuration”

Project Edit View

Cf HH soveproject 5 ¥

Insert  Online

_§§.:_E_}X ) (A _lhmmmm

Options  Tools Window Help

| Devices |

LDS3000_PN » PLC 1 [CPU 1512

=5

v | ] LDS3000_PN
ﬁ Add new device
gﬁ Devices & networks
v [ PLC_1[CPU 15125P1 ..

Y Device configuration |

! Online & diagnostics

g¢ [PLc_iicruisizseipn] [+
=
=
I= B
; ;
[ Y
I
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2. Select “Device view”
3. Select “BM1000 [BM1000 LDSI000_9D » 3 oed devias » Slave.1

—mEX

-
Prof.b s]u — & Topology view [ Networifii I | |
1ou it 2 [%]5" & | [ Device overview |
. AL
4' Over\“ew of the co ntrol and - fodule Rack |slot taddress |Q address | Type
Slave_1 o o EN1000 Profibus
. control word_1 o control word 1.2 control word
status word of the cyclic & e e N e
leak rate_1 0 leak rate 3.6 leak rate
d ata exch a nge ° e o e e 7.10 T
— | 0 error code 1.2 emorcode
- - e s 13 AN
calibration status_1 o calibration status 14 calibration status
u leak detector ID_1 0 leak detector ID 15 leak detector ID
Iil > device specific foat 1_1 ) device specific flost 1 1619 device specific float 1
device specific float 2.1 () device specific float2 20..23 device specific float 2
device specific float 3_1 0 device specific float3 2427 device specific float 3
device specific word_1 0 device specific word  28..29 device specific word

5. The BM1000 PROFIBUS has [ Device overview
12 different SIOtS, from Oto ¥ . |Module ISIot II address | Q address | Type

12 Dependlng on the EM1000 0 0 BM1000 Profibus
° control word_1 0 1 controlword 1.2 control word
Calculated Slot number the status word_1 0 2 status word 1.2 status word
leak rate_1 0 3 leakrate 3.6 leak rate
SIOt needs to be Choose pressure_or_flow_1 0 4 pressure or flow 7..10 pressure_or_flow
G error code_1 0 5 errorcode 11..12 error code
_ 3 | ftriggerstatus_1 0 6 triggerstatus 13 trigger status 1
6' LD 1568 9 SIOt - 6 9 '_ calibration status_1 0 7 calibration status 14 calibration status
”BM1000~trigger_status_1” | leak detector ID_1 0 8 leak detector ID 15 leak detector ID
i device specific loat 1_1 0 9 device specific float1 16..19 device specific float 1
device specific float2_1 0 10 device specific float2 20..23 device specific float 2
device specific float3_1 0 11 device specific float3 24..27 device specific float 3
device specific word_1 0 12 device specific word  28..29 device specific word
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#RDREC_
Instance_
Unfilteres_lon_
current
RDREC
Variant
#5tat_RDREC_
Unfiltered_lan_
VALID — CurrentMALID
~ #5tat_RDREC_
#5tat RDREC UnﬁltE‘rE‘d_IDn_
Unfiltered_lan_ BUSY — Current.BUSY
Current.REQ —
Q—rReQ #5tat_RDREC_
364 Unfiltered_lon_
L Ef'cl y DDD'-:rif_ll:_lE'r_ ERR{]R — CurrE’nt.ERRDR
status_1" o
B #5tat RDREC_
37 INDEX Unfiltered_lon_
bl MLEM STATUS Current. STATUS
"DE .J"'.E'_‘,."E“I: #5tat_RDREC_
" Data". Unfiltered_lon_
Unfiltered_ion_ LEN — Current.LEN
CUrrent . pRECORD END —
Parameter Value Description
REQ TRUE Before setting the REQ parameter to TRUE, all other
parameters (ID, INDEX, MLEN and RECORD) needs to
be set
ID “BM1000~trigger_status_1” | Hardware identifier of BM1000 PROFIBUS bus module
based on the calculated slot number
Slot = (1568 —1) DIV 255 =6
Slot 6 =» ID = BM1000~trigger_status_1
INDEX 37 Index, based on the calculated index number

Index = (1568 — 1) MOD 255 = 37
MLEN 4 Length to be read in bytes
Data type = FLOAT = REAL = 4 bytes

A HEAL 7 = Unfiltered_ion_current Real
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3.7.3 Writing data to leak detector acyclically

Acyclic writing of parameters is limited. A maximum of 20 acyclic calls can be made simultaneously

with a PLC control of type $7-1500.

If more than 20 parameters must be write acyclically, the access must be programmed accordingly in
the PLC program so that the maximum number of simultaneous read accesses is not exceeded.

Extended instructions: maximum number of simultanecusly running jobs

Table: Maximum number of simultaneous jobs for asynchronous extended instructions and lower-level

instructions used

Extended instructions 15068P

{F) 1511C 1512C

15058P | 1511T(F) | 1513(F)

T(F)

Distributed /O

1511(F) | 1507 8(F) | 1515(F)

1515T(F) | 1516T(F) | 1517T(F) | 1518(F}

1516(F) | 1517(F}) | 1518(F)

MFP

ROREC 20
RD_REC 10
WRREC 20

This information is taken from:

https://support.industry.siemens.com/cs/mdm/59191792?c=126916719115&Ic=en-AO
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3.7.3.1 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:

o Do not send a list of parameters where not all parameter values may have been changed.
Only send parameters that have actually been changed.

e Do not send parameters that have not been changed

e Only send parameters that really need to be changed.

o 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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3.7.3.2 Using Siemens standard function block “WRREC”

In order to write a data record acyclically to a PROFIBUS Slave, Siemens offers the Standard Function
Bock “WRREC” in the library of the TIA Portal.

FWRRELC Instance
WRREC
Variant
- == REQ DOME = ---
D BUSY = -
INDEX ERROR = ---
STATUS
RECORD & END =
Parameter
The following table shows the parameters of the "WRREC” instruction:
Parameter Declaration Data type** Memory area Description
REQ Input BOOL @ MDLT, Cor REQ = 1: Transfer data record
constant
|n] Input HW_IO I, @, M, D, L or constant 1D number of the hardware component (DRFROFINET 10)
The number is assigned automatically and is stored in the
properties of the component or of the interface in the
hardware configuration.
INDEX Input DINT I, @, M, D, L or constant Data record number
LEMN Input UINT I, @, M, D, L or constant (hidden)
Maximum length of the data record to be transferred in
bytes
DOME Cutput BOOL @ MD L Data record was transferred
BUSY Cutput BOOL @ MDD L BUSY = 1: The writing process is not yet complete.
ERROR Output BOOL ,Q, MDD L ERROR = 1: An error occurred during the writing process.
STATUS Cutput DWORD @, MDL Block status or error information
For interpretation of the STATIUS parameter, see
Parameter STATUS.
RECORD InQut VARIANT @, MDL Data record
*For S7-1500 only.
** There is no implicit conversion in STL, which is why the range of valid data types may be limited. During programming in STL, please note the valid data
types. These are displayed in the parameter tooltip.
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To write a parameter acyclically to the leak detector via the BM1000 PROFIBUS Module, the
following input parameters of the “WRREC” needs to be set correspondingly to the LD command to

be write:
#WRREC _Instance
WRREC
Variant
. w— )
- = RECQ DOME = ---
D BUSY = ..
IMDEX ERROR = ---
5TATUS
RECORD " EMO =
Parameter
The following table shows the parameters of the "WRREC™ instruction:
Parameter Declaration Data type** Memory area Description
REQ Input BOOL I, @ M DL T Cor REQ = 1: Transfer data record
constant
D Input HW_IO I, @, M, D, L or constant 1D number of the hardware component (DF/PROFINET 1)
The number is assigned automatically and is stored in the
properties of the component or of the interface in the
hardware configuration.
INDEX Input DINT I, @, M, D, L or constant Data record number
LEN Input UINT I, @, M, D, L or constant (hidden}
Maximum length of the data record to be transferred in
bytes
DONE Output BOOL @, MDL Data record was transferred
BUSY Output BOOL LG MD L BUSY = 1: The writing process is not yet complete.
ERROR OQutput BOOL I, G, MD L ERROR = 1: An error occurred during the writing process.
STATUS CQutput DWORD @ MDL Block status or error information
For interpretation of the STATUS parameter, see
Parameter STATUS.
RECORD InOut VARIANT @, MDL Data record
* For S7-1500 only.
** There is no implicit conversion in STL, which is why the range of valid data types may be limited. During pregramming in STL, please note the valid data
types. These are displayed in the parameter tooltip.
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APPLICATION NOTE | Leak Detection

The hardware identifier (ID) of the BM1000 PROFIBUS module is displayed in the system constants.

1. Open“PLC_1"
2. Open “PLC tags”
3. Select “Show all tags”

Devices

¥ ] LDS3000_PN
¢ Add new device

o ¢
gk D getworke

~ [1§ PLC_1[CPU 15125P-1 PN]

Y Device configuration

%} Online & diagnostics

» g Program blocks
» [ Technology objects
~

ok External co

- %3 Show all tags
I Add new tag table
¢ standard-Variablentabelle [..
3 BM1000_PROFINET [2]

[ PLC data types

’;ol Watch and force tables

Ei;, Online backups

e files

v v v v

[ Traces

[<] - T - B

> [ Details view

7. Open “System 6
)
constants |@ Tags || = User constants II,E System constants L
8. Scroll down till =
“« ~ ”
BM1000~... T
4. Use one of Name Data type walue C.. =
“BM1000~...” tags, 51 ser Local-DP-Mastersystem Hw loSystem 261 l
. =l BM1000~Head Hw_Interfa 273
depending on the ! =8 S
. 53 |4s! BM1000-~DPSlave Hw_DpSlave 271
parameter acyclic read 54 |5E Bm1000~control_ward_1 Hw_SubModule 274
or write 55 |4z! BM1000-~status_word_1 Hw_SubModule 275
56 |4z! EM1000-~leak_rate_1 Hw_SubModule 276
57 |45 BEM1000-~pressure_or_flow_1 Hw_SubModule 262
58 |4s! BEM1000-~error_code_1 Hw_SubModule 263
59 |J8z! BM1000-trigger_status_1 Hw_SubModule 264
60 |4zl BM1000~calibration_status_1 Hw_SubModule 265
61 52| BM1000-~leak_detector_ID_1 Hw_SubModule 266
62 J8z! BM1000~device_specific_fleat_1_1 Hw_SubModule 267 1
53 |45! BM1000~device_specific_float 2_1 Hw_SubModule 268 1
54 J8=1 BM1000~device_specific_float_3_1 Hw_SubModule 269
65 |4z! BM1000~device_specific_word_1 Hw_SubModule 270
<] ] |
Attention!
The value of the “BM1000~...” tags could vary in your
application
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APPLICATION NOTE | Leak Detection

The parameter INDEX needs to be set to the decimal LD command number to be write, based on the
LD Protocol taken from the LD command table of the protocol descriptions.

INDEX = decimal LD command number

Command Min-. Def.- No
dezl hex Class | Name R/W| Data type Max- value LDS3000 LDS3000 MSB fieldbus
support

502 | 1F6 | Param | Amplifier range R/W| UINT8 03,3 Amplifier range

Amplifier control location 508 automatically set (not auto)

0=13 MOhm

1= 470 MOhm

2=15G0hm

3 =500 GOhm
504 | 1F8 | Param | 500GOhm value RW| FLOAT 4.5E1, 5E11,5.5E110hm | 500GOhm value
506 J 1FA | Param | Mass R/W| UINTS 2,44 2 =Mass 2 (H2)

3=Mass 3

4 = Mass 4 (Helium)

3.7.3.2.3 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.

Command Mir-, Def -, No
dez| hex Class | Name RA Data type Max-' value LDS3000 LDS3000 MsB :Iz:ph:;
502 | 1F6 | Param | Amplifier range R UINTS 0,33 Amplifier range
Amplifier control location 508 automatically set (not auto)
0=13 MOhm
1= 470 MOhm
2=15GOhm
3=500 GOm
504 | 1F8 | Param | 500GOm value R FLOAT | 45E1,5E11, 5.5E110hm | 500GOhm value
506 | 1FA | Param | Mass R UINT8 2.4.4 2=Mass 2 (H2)
3=Mass 3
4 = Mass 4 (Helium)
Data type Meaning LEN [bytes]
SINT8 Signed 8 bit integer 1
SINT16 Signed 16 bit integer 2
SINT32 Signed 32 bit integer 4
UINTS8 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 LEN needs to be calculated by the
following rule:

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

Example:

519 | 207 | Param | Cal factors sniff high flow R/W] FLOAT[3] §0.01,1,100 Calibration factors for sniff mode high flow
Index [0] = mass 2
Index [1] = mass 3
Index [2] = mass 4

The LD command 519 "Cal factors sniff high flow" 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

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].
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3.7.3.2.4 Parameter RECORD

The parameter RECORD specifies the source of the data to be write. 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
SINT8

SINT16

SINT32

UINT8

UINT16

UINT32

FLOAT

CHAR

Meaning

Signed 8 bit integer

Signed 16 bit integer

Signed 32 bit integer
Unsigned 8 bit integer
Unsigned 16 bit integer
Unsigned 32 bit integer
Floating point / real number
Character

Data type TIA Portal
SINT

INT

DINT

USINT

UINT

UDINT

REAL

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:

51% | 207 | Param | Cal factors sniff high flow

RAW] FLOAT[3] §0.01,1,100

Calibration factors for sniff mode high flow
Index [0] = mass 2
Index [1] = mass 3
Index [2] = mass 4

The LD command 519 "Cal factors sniff high flow" is an array with 3 array elements of data type
FLOAT. The data type FLOAT corresponds to the data type REAL in the TIA portal.

Please use as RECORD value: Array[0..2] of Real

start value

Mame Data type
1 < ~ Static
2 4= « Cal_factors_sniff_high_flow Array]0..2] of Real
3 |- u Cal_factors_sniff_ high_flow[0] Real
4 -l L] Cal_factors_sniff_ high_flow([1] Real
5 |- u Cal_factors_sniff_ high_flow[2] Real

o o o
o o o
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3.7.3.3 Example 1: write Trigger 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:

Command

de

z| hex

Class

Name

RIW

Data type

Min-, Def.-,
Max- value LDS3000

LDS3000 MSB

No
fieldbus
support

370

172

Param

Amp test

RIW

UINT8

0 = no test with calibration
1 = test with calibration

n

173

Status

Run Amp test

UINT8

write: 1 = test now
read: 0 = Ready
1 ... 13 test running

380

17C

Param

Search active

RIW

UINT8

0,01

0=0ff
1=0N

trigger? for search in HIGHFLOW SL3000XL only

385

181

Param

Tngger [mbar*l/s]

RIW

FLOAT[4]

1E-12, 1E-5, 1E3

Trigger in mbar*l's

387

183

Status

Trgger status

UNTS

Trigger status:

0 = Leck rate < trigger level
1 = Leak rate > trigger level
Bit 0 = Trigger1

Bit 1 = Trigger2

Bit 2= Tngger3

Bit 3 = Trigger4

390

186

Param

Test leak extern vacuum
[mbar*s]

RIW

FLOAT3]

1E-9, 9.9E-1, 8.9E-1

Test leak extern Vacuum [mbarlis]
(Also valid for AQt mode)

Index 0: Mass 2

Index 1: Mass 3

Index 2: Mass 4 Helium

392

188

Param

Test leak extern sniff [mbar*l/s]

RIW

FLOAT3]

5.0E-6, 9.9E-1, 9.9E-1

Test leak extern for sniff mode in mbar*l/s
Index [0] =Mass2 forming gas 5/95
Index [1] = Mass 3

Index [2] = Mass 4 Helium

394

18A

Param

Testleak intern [mbar*lis]

RIW

FLOAT

1E-8, 8.9E-1, 8 9E-1

Testleak intern in mbar*lls

Calculation of the Slot and Index numbers based on the LD command number

Calculation of the Slot number:

Slot = (LD command number — 1) DIV 255 (integer division)
Slot = (385 — 1) DIV 255

Slot =

Calculation of the Index number:

1

Index = (LD command number — 1) MOD 255
Index = (385 — 1) MOD 255
Index =129

Based on the calculated Slot number, the parameter ID of the “RDREC” function needs to be set.
Therefore the device configuration needs to be opened and the INFICON BM1000 PROFIBUS Module
needs to be selected.
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7. Open “Device configuration”

Project Edit View Insert Online Tools

¢ % I save project

Devices

it
s

Options Window Help

= X =G xn:e: AHER

LDS3000_PN » PLC_1[CPU 1512

[~]

d¢ [PLC_1[CPU 15125P-1 PN]

¥ 7] LDS3000_PN

B Add new device

hy Devices & networks
PLC_1[CPU 1512SP-1 ..
Device confgHratin

Online & diagnostics

10.

Select “Device view”

Select “BM1000 [BM1000
Profibus]”

Overview of the control and
status word of the cyclic
data exchange

LDS3000_PB » 3 ped devices } Slave 1

& Topology view
d¢ Wslave TiBM000Profbus] [~] [l B | " 4 | [ Device overview |
2. Podule Rack Slot laddress | Q address Type
Slave_1 o o BM1000 Profibus
control word_1 o control word 1.2 control word
& status word_1 o status word 1.2 status word
leak rate_1 o leak rate 36 leak rate
pressure_or_flow_1 o pressure orflow 7.10 pressure_or_flow
— ol error code 1 o errar code 1.2 errar code
L | trigger status_1 ] trigger status 13 trigger status.
i calibration status_1 0 calibration status 14 calibration status
" leak detector 1D_1 o leak detector I 15 leak detector ID
E i device specific float 1_1 o device specificfloat 1 16..19 device specific float 1
device specific float 2_1 [ device specific float2 20..23 device specific float 2
device specific float 3_1 [ device specific float3 24..27 device specific float 3
device specific word_1 o device specificword  28..29 device specific ward

11.

12.

The BM1000 PROFIBUS has
12 different slots, from 0 to
12. Depending on the
calculated slot number the
slot needs to be choose

LD 385 <> Slot=1=>
“BM1000~control_word_1"

Device overview

'ﬂ' .. |Module

I slot I address | Q address Type

device specific float 1_1 9 device specific loat1 16..19
10 device specific loat2 20..23
11 device specific float3 24..27

12 device specificword  28..29

device specific float 1
device specific float 2_1 device specific float 2

device specific float 3_1 device specific float 3

EN1000 0 0 EM1000 Profibus
.°| control word 1 0 1 control word 1.2 control word 1
status word_1 0 2 status word 1.2 status word
leak rate_1 0 3 leakrate 3.6 leak rate
pressure_or_flow_1 0 4 pressure orflow 7..10 pressure_or_flow
error code_1 0 5 errorcode 1112 error code
F trigger status_1 0 6 triggerstatus 13 trigger status
I, calibration status_1 0 7 calibration status 14 calibration status
leak detectar ID_1 0 8 leakdetectorID 15 leak detector ID
o
o
o
o

device specific word_1 device specific word
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SWRREC_
. . Inst Tri
Rising edge only! netance_ingger
WRREC
P TRIG Variant
#5tat_WRREC_ - = EN
TriggerREQ) — ok Q REQ
#5tat_WRREC_
Trigger.P_TRIG_
REQ
#5tat_WRREC_
DoOME — Trigger.DOME
274 #5tat_WRREC_
"BM1000~control_ BUSY — TriggerBUSY
word_1" — p #5tat WRREC_
1259 — |NDEX ERROR — Trigger.ERROR
16— LEN #5tat_WRREC_
"DE_Acyclic_ STATUS — TriggerSTATUS
Data”. Trigger RECORD EMO —
Parameter Value Description
REQ Rising edge Before setting the REQ parameter to TRUE, all other
parameters (ID, INDEX, LEN and RECORD) needs to
be set
Attention!

Use only one rising edge to transfer data to the leak
detector. Otherwise, the parameter will be
transferred several times!

ID “BM1000~control_word_1” = Hardware identifier of BM1000 PROFIBUS bus
module based on the calculated slot number

Slot=(385-1) DIV255=1

Slot 1 =» ID = BM1000~control_word_1
INDEX 129 Index, based on the calculated index number

Index = (385 — 1) MOD 255 = 129

LEN 16 Length to be read in bytes
Data type = FLOAT[4] = 4 bytes * 4 = 16 bytes
RECORD Array[03] of REAL <1 = ~ Trigger Arrayl0.3] of Real
<4 . Trigger[0] Real
A0 L Trigger[1] Real
<20 = Trigger[2] Real
< L Trigger[3] Real
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3.7.3.4 Example 2: 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:

Command Min-. Def No
Class | Name RIW| Data type . LDS3000 MSB fieldbus
dez| hex Max- value LDS3000
support
350 | 15E | Status | Serial number confrol unit R CHARJ[11] Serial number control unit
Write for internal use only.
357 | 165 | Status | Control unit OS build date [YMD] | RAW | UINTB8[3] Build date of operating system of control unit.

Index 0: Year (1.99)
Index 1: Month

Index 2: Day

Write for internal use only.
370 | 172 | Param | Amp test RW | UINT8 0 = no test with calibration

1 = test with calibration
371 | 173 | Status | Run Amp test R/W | UINT8 write: 1 = test now

read: 0 = Ready
1 ... 13 test running

380 | 17C | Param | Search active R/W/| UINT8 0,01 0=0ff

1=0N

trigger2 for search in HIGHFLOW SL3000XL only
385 | 181 | Param | Trigger [mbar*lis] RW | FLOAT[4] 1E-12, 1E-5, 1E3 Trigger in mbar*lis
387 | 183 | Status | Trigger status R UINTS Trigger status:

0 = Leck rate < trigger level
1 = Leak rate > trigger level
Bit 0 = Trigger1
Bit 1 = Trigger2
Bit 2 = Tnggerd
Bit 3 = Tngger4

390 | 186 | Param | Testleak extern vacuum R/W | FLOAT[3] 1E-9, 9.9E-1, 9.9E-1 Test leak extern Vacuum [mbar*l/s]
[mbar*lfs] (Also valid for AQ mode)

Index 0: Mass 2

Index 1: Mass 3

Index 2: Mass 4 Helium

Calculation of the Slot and Index numbers based on the LD command number

e Calculation of the Slot number:
Slot = (LD command number — 1) DIV 255 (integer division)
Slot = (390 — 1) DIV 255
Slot=1

e Calculation of the Index number:
Index = (LD command number — 1) MOD 255
Index = (390 — 1) MOD 255
Index =134

Based on the calculated Slot number, the parameter ID of the “RDREC” function needs to be set.
Therefore the device configuration needs to be opened and the INFICON BM1000 PROFIBUS Module
needs to be selected.
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13.0pen “Device configuration”

Project Edit View Insert Online Tools

¢ % I save project

Devices

it
s

Options Window Help

= X =G xn:e: AHER

LDS3000_PN » PLC_1[CPU 1512

[~]

d¢ [PLC_1[CPU 15125P-1 PN]

¥ 7] LDS3000_PN

B Add new device

hy Devices & networks
PLC_1[CPU 1512SP-1 ..
Device confgHratin

Online & diagnostics

14.
15.

16.

Select “Device view”

Select “BM1000 [BM1000
Profibus]”

Overview of the control and
status word of the cyclic
data exchange

LDS3000_PB » 3 ped devices } Slave 1

& Topology view
d¢ Wslave TiBM000Profbus] [~] [l B | " 4 | [ Device overview |
2. Podule Rack Slot laddress | Q address Type
Slave_1 o o BM1000 Profibus
control word_1 o control word 1.2 control word
& status word_1 o status word 1.2 status word
leak rate_1 o leak rate 36 leak rate
pressure_or_flow_1 o pressure orflow 7.10 pressure_or_flow
— ol error code 1 o errar code 1.2 errar code
L | trigger status_1 ] trigger status 13 trigger status.
i calibration status_1 0 calibration status 14 calibration status
" leak detector 1D_1 o leak detector I 15 leak detector ID
E i device specific float 1_1 o device specificfloat 1 16..19 device specific float 1
device specific float 2_1 [ device specific float2 20..23 device specific float 2
device specific float 3_1 [ device specific float3 24..27 device specific float 3
device specific word_1 o device specificword  28..29 device specific ward

17.

18.

The BM1000 PROFIBUS has
12 different slots, from 0 to
12. Depending on the
calculated slot number the
slot needs to be choose

LD390 > Slot=1=>
“BM1000~control_word_1"

Device overview

'ﬂ' .. |Module

ENMT000
-0

I slot I address | Q address Type

o EN1000 Profibus
1 control word 1.2

control word_1 control word 1

status word_1 2 status word 1.2 status word
leak rate_1 3 leakrate 3.6 leak rate
pressure_or_flow_1 4 pressure or flow 7..10 pressure_or_flow
error code_1 5 error code 1112 error code

F trigger status_1 6 trigger status 13 trigger status

I, calibration status_1 7 calibration status 14 calibration status
leak detectar ID_1 8 leak detector ID 15 leak detector ID

device specific float 1_1 9 device specific loat1 16..19
10 device specific loat2 20..23
11 device specific float3 24..27

12 device specificword  28..29

device specific float 1
device specific float 2_1 device specific float 2

device specific float 3_1 device specific float 3

(=T = =B = B = = A = = B = B =R =] =] | =

device specific word_1 device specific word
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#VWRREC_
. . Instance_Test_
Rising edge only! Leak_Extern_
Vacuum
P_TRIG WRREC
Variant
#5tat_ WRREC_
Test Leak_ #5tat WRREC_
Extern_Wacuum. = EN Test_Leak_
REQ — cLi Q REQ Extern_Vacuurm.
#5tat_WRREC_ pone — DOME
Test_Leak_
Extern_Vacuurm. #5tat_WRREC_
P_TRIG_RECQ Test_Leak_
Extern_Vacuurmn.
Busy — BYSY
274 #5tat WRREC_
"BM1000~control_ Test_Leak_
word_1" ] Extern_Vacuum.
134 — |NDEX ERROR — ERROR
12— LEN
#5tat_WRREC_
"DE_Acyclic_ Test_Leak_
Dats” Test_ E:-et‘ern_Va cuum.
Leak_Extern_ STATUS — 2TATUS
Vacuum — pecoRrD ENO —
Parameter Value Description
REQ Rising edge Before setting the REQ parameter to TRUE, all other
parameters (ID, INDEX, LEN and RECORD) needs to be
set
Attention!
Use only one rising edge to transfer data to the leak
detector. Otherwise, the parameter will be
transferred several times!
ID “BM1000~control_word_1” | Hardware identifier of BM1000 PROFIBUS bus module
based on the calculated slot number
Slot=(390-1) DIV255=1
Slot 1 =» ID = BM1000~control_word_1
INDEX 134 Index, based on the calculated index number
Index = (390 — 1) MOD 255 = 134
LEN 12 Length to be write in bytes
Data type = FLOAT[3] = 4 bytes * 3 = 12 bytes
RECORD Array[0..2] of REAL

<l ® ¥ Test_leak_extern_wacuum

Array[0..2] of Real

ST | L Test_leak_extern_wvacuum|0] Real
ST | L Test_leak_extern_wvacuum|1] Real
ST | L Test_leak_extern_wvacuum|2] Real
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3.7.3.5 Example 3: write Flow control by using LD command 229

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

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

Command

Class
dez| hex

Name

RiwW

Data type

Min-, Def -,
Max- value LDS3000

LDS3000 MSB

No
fieldbus
support

226 | E2 | Param

Leakrate limits vac

FLOAT[2]

1E-12,1E-11, 1E4

Upper and lower leak rate limit. Valid for vacuum and AQ-
mode.

Index 0: lower limit [mbar*lis]

Index 1: upper limit [mbar*i's]

Valid for command 128 "Leak rate [sel. unit]" and analog
outputs

X

227 | E3 | Param

Leakrate limits sniff

FLOAT2]

1E-8, 1E-7, 1E4

Index [0]: lower limit [mbar*lis]

Index [1]: upper limit [mbaris]

Valid for command 128 “Leak rate [sel. unit]" and analog
outputs

228 | E4 | Param

Gasballast mode

RIW

UINTS

0 = off,

1=on,

2 = on (continuous on, not PLC controlled)
—

229 | E5 | Param

Flow control

UINTS

0 =25 sccm

1 =300 sccm (low)

2 = 3000 sccm high flow
3 = standby flow

Calculation of the Slot and Index numbers based on the LD command number

e (Calculation of the Slot number:

Slot = (LD command number — 1) DIV 255 (integer division)

Slot = (229 — 1) DIV 255

Slot=0

e Calculation of the Index nhumber:
Index = (LD command number — 1) MOD 255

Index = (229 — 1) MOD 255

Index = 228

Based on the calculated Slot number, the parameter ID of the “RDREC” function needs to be set.
Therefore the device configuration needs to be opened and the INFICON BM1000 PROFIBUS Module
needs to be selected.
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19.0pen “Device

. ) Project Edit View Insert Online Options Tools Window Help
configuration

3 [% B save project HE2Ggx e 5 RHER

LDS3000_PN » PLC_1 [CPU 1512

gt [Pc_1[cPuisiaspipn] [+

'

Devices

st
s
LEs]

~ [ ] LDS3000_PN

B Add new device

oy Devices & networks

[ PLC_1[CPU15125P1 ...
¥ Device configuration

| Online & diagnostics

20. Select “Device view”
21. Select “BM1000

LDS3000_PB »

aped devices } Slave_1

3

[BM1 000 P -b ]ll . Topology view
rofibus B & [’ 4 [ Devies overiow ]
j =
22 Over\“ew Of the co ntrol 2. IModule Rack |Slot laddress |Q address | Type
E Slave_1 o o BM1000 Profibus.
control word_1 0 control word 1.2 commolword
and status word of the & ER e —
leak rate_1 0 leak rate 3.6 leak rate
cyclic data exchange ° pressure_or_flow_1 0 pressure or flow 7..10 pressure_or_flow
— | ) ermorcode .12 error code
L | trigger status_1 ] trigger status 13 trigger status
. calibration status_t 0 colibretionstatus 14 calibration status
" leak detector 1D_1 o leak detector ID 15 leak detector I
E i device specific float 1_1 o device specific float1 16..19 device specific float 1
device specific float 2_1 0 device specific float2 20..23 device specific fioat 2
device zpecific float 3_1 0 device specific flost 24,27 device specific float 3
device specific word_1 0 device specific word  26..29 device specific word

23. The BM1000 PROFIBUS [ Device overview
haS 12 dlfferent SIOtS' b hodule kI Slot Iladdress Q address | Type

BN1000 0 ] EN1000 Profibus
from 0 to 12. A4 BT i
control word_1 0 1 controlword 1.2 control word
Depend|ng on the status word_1 0 2 status word 1.2 status word
leak rate_1 0 3 leakrate 3.6 leak rate
calculated slot number
pressure_or_flow_1 0 4 pressure or flow 7..10 pressure_or_flow
the Slot needs to be error code_1 0 5 errorcode 1112 error code
F trigger status_1 0 6 triggerstatus 13 trigger status
Choose I, calibration status_1 0 7 calibrationstatus 14 calibration status
| leak detector ID_1 0 8 leakdetectorID 15 leak detector ID
_ - device specific float 1_1 0 9 device specific float1 16..19 device specific float 1
24. LD 229 9 SlOt =0 9 device specific float2_1 010 device specificfloat2 20..23 device specific float 2
”BMlooo"’Head" device specific loat 3_1 011 device specific float3 24..27 device specific float 3
device specific word_1 012 device specificword  28..29 device specific word

LDS3000 platform-Application Notes-BM1000 PROFIBUS configuration with SIMATIC TIA Portal
V15.1-MB-iiab54en1-01-(2211).docx

65/ 66



@) INFICON

APPLICATION NOTE | Leak Detection

#WRREC_
Rising edge only! Instance_
Sniffer_Flow
P_TRIG WRREC
Variant
#5tat_WRREC_
sniffer_Flow. N #5tat WRREC_
REQ — o1k Q REQ Sniffer_Flow.
#5tat_WRREC_ DONE — DONE
Sniffer_Flow.P_
TRIG_REQ #5tat_WRREC_
Sniffer_Flow.
BUSY — BUSY
273 #Stat WRREC_
“Bn1000~Head" D Sniffer_Flow.
228 — |NDEX ERROR — ERROR
4
== #5tat WRREC_
*DB_Acyclic Sniffer_Flow.
Data” Flow_ STATUS — 2 TATUS
control RECORD END —
Parameter Value Description
REQ Rising edge Before setting the REQ parameter to TRUE, all other

parameters (ID, INDEX, LEN and RECORD) needs to be set

Attention!
Use only one rising edge to transfer data to the leak
detector. Otherwise, the parameter will be transferred
several times!

ID “BM1000~Head” Hardware identifier of BM1000 PROFIBUS bus module
based on the calculated slot number

Slot = (229 -1) DIV 255 =0

Slot 0 = ID = BM1000~Head
INDEX 228 Index, based on the calculated index number

Index = (229 — 1) MOD 255 = 228
LEN 1 Length to be write in bytes
Data type = UINT8 = 1 byte

RECORD USINT ] = Flow_control USInt
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