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1 Preface

In order to use PROFINET-IO fieldbus communication, an INFICON Bus-Module BM1000 PROFINET-10

need to be connected to the I/O port of the Leak Detector.
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PROFINET-IO

Figure 1 PROFINET-10 overview

POS Catalog number

1 PROFINET-IO Master (e.g. $7-300)

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

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

4 Leak Detector (e.g. LDS3000) 560-300
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Fieldbus systems normally support device-specific configuration files e.g. GSD files for the PROFINET-
10 field bus system.

The appropriate configuration files will be find on the USB memory stick which is supplied with your
Leak Detector.

\LDS3000(AQ)-Documentation-Vxx\Manuals\LDS3000 Interface Description\Profinet\GSD INFICON

Profile
XX = version number

The LDS3000 platform contains the following devices:

POS Catalog number
1 LDS3000 560-300
2 LDS3000 XL 560-300
560-319
3 LDS3000 AQ 560-600
4 XL3000flex 520-200

This manual is valid for all the devices listed above.

This manual is based on the following version numbers:

POS Version
1 LDS3000 MSB 2.72 or higher
2 Cu1000 2.72 or higher
3 BM1000 PROFINET-IO
4 LDS3000 Protocol Description jira54en1-07 (1803)
5 SIMATIC Step 7 V5.5

If one of the devices are used listed in the above table with the described software version or higher
all explained functions in this document should be possible.

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
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2 Setup BM1000 PROFINET-IO configuration of the LDS3000
platform

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

2.1 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

< 2

Device sel. LR limits

IO module
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2.2 Setup the BM1000 PROFINET-IO address

Attention:

The BM1000 PROFINET-IO IP address can only be set with the SIMATIC Step7 hardware configuration
tool. It is not possible to set or change the IP address via the CU1000!

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

2.3 Setup the BM1000 field bus profile

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 AcCcessory request
L

Interfaces Bus module
Field bus profile

Units Back

HMS INFICON
2 ¢ 5 3 ;.

Device sel. LR limits Address

> X b

s Profile

4 L module ’ l 4

IO module

Figure 2 Set up BM1000 Field bus profile

Attention!

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

Attention!

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

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

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

2. Wait 10 seconds
Connect the data connection cable between the Leak Detector and the BM1000 Bus module
again

Alternatively, the Leak Detector can also be switched off and on again. The Leak detector needs to be
switched off for minimum 10 seconds.

Attention!

After each change of the fieldbus profile or the configuration of the BM1000 in the device
configuration of STEP 7, the device must be restarted!
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3 SIMATIC Step 7

3.1 Installation GSDML-File BM1000 PROFINET-I0 module

1. Open Siemens SIMATIC Step 7
2. Open or create a new Step 7 project the BM1000 PROFINET-1I0O Module should be used

3. Install GSDML File

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

@ HW Config - [SIMATIC 300(1) (Canfiguration) -- LDS3000_PB]

n Station Edit Insert PLC{gE Window Help
N8 R‘?.‘; r= ] 2/ Customize... Ctrl+Alt+E
Specify Module...
Configure Network
Symbol Table Ctrl+Alt+T
Report System Error.
E[ﬂ] 1M151-8 PN/DP Edit Catalog Profile
1 Update Catalog
2
Xt
XIP1AR Install GSD File...
X1P2R
X1P3 Find in Service & Support..,
?2 Create GSD file for I-Device. A0FIBUS(1): DP-Mastersystem (1)
4
5
3
7 -

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

Install GSD Files

(=]

Install GSD Files: from the directory

- @

IC:\PREIGRAM FILESA\SIEMENSASTEP7AS7TMP

Browse ...

File l Release |Ve«sion | Languages

l Show Log

Close

Help
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The GSD file is on the USB memory stick which is supplied with the
BM1000 bus module.

Source path:
\LDS3000(AQ)-Documentation-Vxx\Manuals\LDS3000 Interface
Description\Profinet\GSD INFICON Profile\GSDML-V2.3-Inficon-
BM1000_PROFINET-20140710.xml

XX = version number

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

5. Pressthe “Install’
button

Install GSD Files =]

Install GSD Files: from the directory L]

“\Lecksucher\BM10004Profinet\GSD INFICON Profile Browse ...

GSDMLA2 3Hnficon-Bi1000_PROFINET-20140710 sl

< | [ »

®

I Install I Show Log 4' Select All Deselect All
Close Help

6. After installing the
GSD press “OK”
button

Install GSD File (13:4926) (=]

Installation was completed successfully.

4. The INFICON BM1000 PROFIBUS module is now installed and can be used
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3.2 Add BM1000 PROFINET-IO module to PROFINET-IO network

1. Open Siemens SIMATIC Step 7

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

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

B HW Config - [SIMATIC 3001 (Configuration -- LDSX000_PN]
@ station Edit Insert PLC View Options Window Help

D= &8 B 5|6 Lo =R b

& (0IM1518 PN/DP CPU

1 z
F [ /4757-8 FN/DF CFPU. 3

ﬁﬁ’h‘! “Zgﬁ z Ethernet(1} PROFINET10-System (100)
X1F28 Poi 2

X1F3 Pai 3

%2 DP Master

——————————
Find BMi000 | il

Profie:  [Standard

PROFIBLS DF
2% PROFIBUS-PA
2 PROFINET IO
SIMATIC 300
SIMATIC 200
SIMATIC PC Based Conticl 3007400
B, SIMATIC PC Station

4| Ethernet(1} PROFINET-0-System (100)

the “Find” text field
“BM1000”
3. Select “Search down”

Device Number llnln!rwlulmlslz nnnnn t
’Wﬁ
2. Use the search section

of the catalog in order o Q
to find the BM1000 . x
PROFINET-IO module. (Eind | [EM1000
Therefore, enter into '

Profile: I Standard _'J

-2 PROFIEUS DP

.22 PROFIBUS-PA

- B2 PROFINET 10

= SIMATIC 300

SIMATIC 400

= SIMATIC PC Based Contral 3004400
-8, SIMATIC PC Station
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4. Select “RT” in the
PROFINET-IO
"INFICON BM1000
PROFINET IO
Gateway" folder

Find: |BM1000

s

Erafile: | Standard

=

%? PROFIEUS DF

-3 PROFINET 10
EFT Adamonal Field Devices
E{:l G aberay

(-0 Gateway

-7 Hil

d- 140

i1 Metwork Components

i Sensors

[0 Switching devices

H-[ff SIMATIC 300

H-[fl SIMATIC 400

H-[ff SIMATIC PC Based Control 300,400
-8 SIMATIC PC Station

(s O e OO A e A

H--F--F--F

B INFICOM BM1000 PROFINET 10 Gateway

Attention!

Please use “RT” only from the folder "INFICON BM1000
PROFINET 10 Gateway" as BM1000 PROFINET-IO module.

If using the module "RT" from the subfolder “Migration” the
cyclic communication between the PROFINET-IO Master (e.g.
PLC controller) and the BM1000 PROFINET-IO module does not

work completely!

5. Dragand drop the
“BM1000 PROFINET-10"
module to the
“PROFINET-10-System ”

[ HW Config - [SIMATIC 3001 LBS3000_PN)

D0 H G e da B 8w

2 101 M151-6 PH/DP CFU

Ethemet]1} PROFMETID. Systera 100)

- al
Ent  [EM100 win

= | potie  [Standsd =]

8] Evreel1} PROFINETI0Syslem [100)

oot | @ [0. [0 |7 fofin. |5 | comnen

s @)=

alx

3 PROFIEUS DP
PROFIBUS P&
=4 PADANET 10
£ 20 Additcr Fisld Devices
553 Galeway
21 (23 INFICON BM1000 PROFINET 0 Gateway

’

-8
e [l SMATIC 300
=l SMATIC 410
o (] SPMATIC PC Bissed Corvrol 3307400
= B SIMATIC PC Stafion.

e %
INFICON Gt =

This Device Access Pont suppats AT commurication
(GEDMLY2 3 Irficcer8M1000_FROFINET-20 4071 Dl

tha
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6. Setting the IP address
of the BM1000
PROFINET-10 Module.

% HW Copfig _ISIMATIC 300(1) (Configuration) - LDS3000_PN] |E=5 BR[|
i statiol it] Msert PLC View Options Window Help _&][x
[aR =28 opy Cul+c 28| pg
Paste i+ z e
Insert Redundant Find: BR1000
Paste Shared L
P | Profie:  [Stondad =

Delete el [z
| = XY PROFIBUS DP
ST Tl | Erere(() PROFNET105sen 10) 8 crorROs A
C A% PROFINET 10
GoTe v [ (1) B =] Addtional Field Devices
Syrabols. = =0 Gateway
= (3 INFICON BM1000 PROFINET 10 Gateway
Master Systern o8 | 2 Migratien
PROFINET 10 » O @FRT
£F subsystern , Q Gererd
(] Gateway
Object Properties. Alt+Retun IS
Open Object With,,  Ctrl+Alt+0 8 10
Network Companents
Change Access 3 e

{21 Switching devices

SIMATIC 300

SIMATIC 400

Start Device Tool SIMATIC PC Based Control 300400
-8, SIMATIC PC Station

Assign Asset D

&= 0 erion

Slot Modkie Order rumber | 1 address | O address | Diagnostic address: Comment
[[7 [ swrooe SEC-FIE e

7 [[§ ntetace B

Al Ec

Pzl T E

7 ot 7 s Er

z ot 7 s

e o

7 ur

Z o J

£ ol T bt E

z 7 ot 257

& o 7 byt B

& o st 2. A%

70 || w2 sd 27, 20 SE03TE ﬂ
77| [ e Zond 20207 INFICON GrrbH E
U it et o) e el

Displays propeties of the selected object for editing. Chg

Select the “BM1000 PROFINET-I0 module” and open the drop
down menu “Edit — Object Properties”.

Alternatively, the properties window can be opened by double-
clicking on the “BM1000 PROFINET-IO module”.

In the section “Note in PROFINET I0-system” all necessary
parameters are able to be set.
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“Parameters” the IP-
address can be changed

7. Press the button
“Ethernet...” to change A L
the IP-Address of the General | Ientiication |
“BM1000 PROFINET-10 Shart deseription: BM1000
bus module” Thiz Device Access Point supports RT communication -
Order hio./ firmware: 560316 A0
Fannily: IMFICOM B 1000 PROFIMET 10 G atewsay
Device name: BM1000
GSD file: GSOMLY2 3 nficon-BM1000_PROFINET-20140710.4ml
Change Release Mumber...
Maode in PROFIMET 10 aypstem
Drewvice number: |1 ﬂ 10- (100)
IP address: 192.168.31.103 Ethemet. °
¥ Assign IP address via 10 controller
Comment:
ak. Cancel | Help |
8. In the section Properties - Ethernet interface BM1000 =

General | Parameters

IP address: 192.168.31.103 Eateway

S UDnel mazk. | b i pria e N u )

l.-h

Address:

Subnet:

- hiot hetworked -
Properties. ..

ak. Cancel |

Help |

After changing the IP address please click the “OK” button
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10.

Safe hardware
configuration

Download hardware
configuration to the PLC
controller

2] Huy Config -
@ station  Ed)

D&

C 200(1) (Con
nsert PLC Wiew'

é\

nj -~ LDS2000_PN]
ptluns Miindow  Help

@D%k‘?

@ (0]1M151-8 PN/DP CPU

1

X

2 E JMT57-8 PNADP CPU

m| >

AND-T

KIPTA
XIP2R

Port T
FPort 2

X1 PR3

Fort 3

DF Master

2] ~a| @ [

.

Ethernet(1): PROFINET-0-System (100)

m

& HFiGon

4| (1) Bhe1000

Slat Module
BMIO0F

Order number
SEL-FIE

| address

0 address

Diagnostic address:

SOLrT

Comment

M Aeriaee

ST

Aty

SR

FR S

SR

et 7 ssond

TR AT

gt 1

gt Faond

A St

d ! s

e T e

drypae 1 Lt

Ayt T o

gkt F

gt Faond

\E'{x%*—-‘%mnm’u\;gh

ypd Fawend

FR

)

it T

i

Attention!

Address and profile do not come into effect until a restart

of the leak detector (power off/power on)!

Please have a look at chapter Fehler! Verweisquelle konnte

nicht gefunden werden.
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3.3 Change I/0 addresses of BM1000 PROFINET-I0 module

If required, the input or output addresses of the BM1000 PROFINET-IO bus module can be adapted
for cyclic data exchange. Therefore, open Hardware Configuration Manager of SIMATIC Step 7.

1. Select “INFICON

BM1000”
E& Huf Config - [SIMATIC 300(1) (Configuration) -- LDS3000_PN]
PROFIBNET-IO @ station  Edit Insert PLC View Options  Window  Help
module DEs¥ % & =1
2. Theinputand
& (0 IM151-8 PN/DP CPU £
output addresses of ; =
2 FMTI5T-8 PNADP CPU [
each slot of the L e -
A X1P1A ot 7 Ethemet[1]: F’vRDFINET—\DrSystEm [100]
cyclic data wren [l Poi2 !
. XTF3 Foit 3 ° = [1] BM100
exchange is shown %2 DF Maste
3 * brisos
3 ——
5
E
7 -
« [ m o ’
ﬂ!l (1) BM1000
Slot E Madulz Order number | address | [ address Diagnostic address: Camment
&\ RGOS FEEFTE ElN
AT Aariace S
F7 For S S
il S 5
7 Lot 7 s
E Argeat ¥ ond
7 et Fend
£l Anoeht S st
5 Areat ¥ wand
& At 7 il
& a7 i
& s F e
7 Anaed S st
i Anoeht S st
i Areat S pnd
L a7 wnd

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

:l:[ (1) BM1000

Order number | address | O address Comment

Diagnostic address:

il

Lenpen 7 s, S8BT

Pl Jnpeat 7 sond
3 It s
4 | It E st
& | Aot 7w
& | Ao 7 bt
o0 (] e 7 bt
& | npent 1 bt
& It F s
i At E st

77 It F e

inpeat T s
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Note:

The input and output address needs to be in the same addresse

range, if using acyclic data exchange!

In this example, the input adresse and also the output address are

both in the same addresse range 256..257

Safe hardware
configuration
Download
hardware
configuration to the
PLC controller

% L Config -
Elh Station  Ed¥

Dﬁ‘-%’vﬂé

TIC 300(1) (Conf

Qn)——msannn_m]
nsert  PLC  View iptions  “Window Help

Iiﬁﬂmm%ﬁw

& [0 IM151-8 PN/DP CPU

1

SMI5T-8 PNADP CPU

2
X7 A7

| »

Ethemet[1]: PROFIMET-0-System [100)

XTPIAR Poit 1

XTP2R Poit 2

X1P3 Poit 3

X2 DIP Master

3| ~|m|m

€ .

«  HFICON
Er1000

== 1) BMioo0

Slot Module

Order number | address | O addiess

Diagnostic address:

Comment

7 | EMIA0E

FE-FTE

i

&7 Aeace

ST

Far 7

ST

Fard

ST

Ehupeat 7 st

SEELFET

gt ¥ st

Anpedt S st

Areat S pnd

Srgoent T st

A’ T e

et 7 g

S 7 bt

Anpedt S st

Areat S pnd

S B R E A AN E R

Srgent gt

A Srpoent T s
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3.4 Change the device name of the BM1000 PROFINET-IO bus module

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

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

Attention!

It should be noted that the name of the device must be unambiguous. If several BM1000 PROFINET-
I0 modules are used, each module must be assigned a unique device name. Within the PROFINET-IO

system, the device name may only occur once.
If the configured device name is different than the name of the device itself no PROFINET

communication will be established between the PROFINET-IO master and the PROFINET-IO slave. The
configured device name needs to be equal to the name of the device.

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

requirements necessary:

e The hardware configuration is finished and has been downloaded to the PLC controller
e The PROFINET-IO connection between the PLC controller and the BM1000 PROFINET-IO
module is established and works without any problems

To change the device name please do the following steps:

BM1000”

properties

1. Select “INFICON

PROFIBNET-IO
module and double

B Hur Config - [SIMATIC 300(1) (Configuration) -- LDSI000_PH]
@Y Station  Edit Insert PLT iew Options  “Window Help

D8 && ain gl | {1 =2 %8 (w2

click to open the

& [0 IM151-8 PN/DP CPU

1
2 SMI5T-8 PNADP CPU

X1 JE Pi-iD-1
XTPIAR Poit 1

| »

Ethemet[1]: PROFIMET-0-System [100)
4

m|»

XTP2R Poit 2
X1P3 Poit 3
X2 DIP Master

o

@

3|~

€

== 1) BMioo0
Slot Module Order number | address O address Diagnostic address: Comment
£ | EMIG0E SEO-FTE e
M7 e A
A7 Aty ARG
A Fart s SR
7 LTt 7 spenr SEELFET

E gt ¥ st

Anpedt S st

i Areat S pnd
g e 7 sond

& a7 i

et 7 g

£ S 7 bt

7 Anpedt S st

Ea Areat S pnd

i Srgent gt

A Srpoent T s
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2. Change to Device
name Properties - BM1000 Py
“" 4
3. Press “OK” after General | idertfication |
changing -
Short description: BM1000
This Device Access Point supports RT communication A
&er no./ fimware: 560-316 /1.0
ity: INFICON BM1000 PROFINET IO Gateway
Device name: IBM‘IDDD
GSD file: GSDML-V2.3-Inficon-BM1000_PROFINET-20131206 xml
Change Release Number... l
Node in PROFINET IO system
Device number: 1 ~| |PROFINET-I0-System (100)
IP address: 192.168.31.102 Ethemet...
IV Assign IP address via IO controller
Comment:
OK Cancel Help
4. Safe hardware
. . ] Hhf Config - TIC =00(1) (Cﬂnf'en) -~ LDS3000_PN]
conflguratlon @Y Station Ednsert PLC  iew) ptions  Window Help
5. Download hardware R B E i [ 2 R W2
configuration to the ‘
0} IM151-5 PHADF CRLL E
PLC controller 51 -
z JE IMT51-8 PN/DP CPU -
g’a?ﬁ, iﬁ:‘?} Ethemet[1]: PROFIMET-0-System [100)
XTP2R Poit 2 i
X1P3 Poit 3
X2 DIP Master e
3 Ervionn
F)
5
B
7 -
4 LI L3 N
== 1) BMioo0
Slot Module Order number | address O address Diagnostic address: Comment
7 | BMIG00 SEOFIE 27k
et [[] e e
Fr [ s AT
il e
7 i} st e
E gt ¥ st
7 e
i Areat S pnd
& Srpoent ¥ pand
& g 7 Gt
7 e 7 b
=z e 7 b
2 Areat S pnd
Ea Areat S pnd
i Srpent gt
A Srpoent T s
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6. Selectin the [ W Config - [SMATIC 2001 Configuratin) -~ LDS3000_PN]
d d n Station Edit Insert ITC‘ View Options Window Help
rop own menu D8 5 Download... Ctrl+L
“ J “ J
PLC” - “Ethernet’ Upload..
9 ”Assign Device i(o)lh".’ﬂ-ﬂ PN, Download Module Identification...
” 1 | Upload Module Identification to PG...
Name 2
X1
XIPIR
XIP2R Medule Information... Ctrl+D
X1 P3 Operating Mode Ctrl=]
X2 Racek
3
4 ——
5 /Modif
6 000
) o TERON
BM¥000
Save Device Name to Memory Card...  e——
| etheme ] EditEthemet Node
PROFIBUS » ¥ |
Cave Sensrafisks Assign Device Name... °

Attention!
The BM1000 Bus module must be reachable via the PROFINET-10
system
7. Select the “Device D\ device name X ]
name” |Device name: [BM1000 =] |Devies  [INFICON BM1000 FROFINET
8. Selectin the table
“Available devices” Avaiable devices Q e
the device type 0 S T P e Il Assigh name I
“INFICON BM1000 192.168.31.102 00:30-11-11724D INFICON BM1000 PROFINET 10 Gale —
PROFINET IO Duration (seconds): m
Gateway” which
should be assigned
9. Press the button Restipacn | | Fsirgot |
»Assign name"” - i 3 ‘
[™ Show only devices of the same type | Display only devices without names
Update | Export...
Close Help

Note:

It could be necessary to power off/on the leak detector to get the
changing into effect
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3.5 Activate the BM1000 PROFINET-IO set up

Attention!

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

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

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

5. Wait 10 seconds

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

Alternatively, the Leak Detector can also be switched off and on again. The Leak detector needs to be
switched off for minimum 10 seconds.

Attention!

After each change of the fieldbus profile or the configuration of the BM1000 in the device
configuration of Step 7, the device must be restarted!

3.6 Check PROFINET-I0 communication between the PROFINET-I0 Master
and the INFICON BM1000 PROFINET-IO slave

After finishing the PROFINET-10 configuration of the PROFINET-IO System in the SIMATIC hardware
configuration and set up the PROFINET-10 adjustments of the Leak Detector the PROFINET-IO
communications needs to be tested.

Therefore, the following steps needs to be done:

Connect the Leak Detector with the BM1000 PROFINET-IO Module by using the Data cable
Connect the BM1000 PROFINET-IO Module with the PROFINET-IO 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
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To check the status of the PROFINET-IO communication between the PROFINET-IO master (e.g. PLC
controller) and the BM1000 PROFINET-IO bus module the info section of the CU1000 can be used.
Therefore, the following menu needs to be opened:

Main menu

Close

Settings

Functions

Interfaces

Units

Device sel. LR limits

Bus

I/0 module module

Access Cirl

) |

Settings

Set up

Trigger

ZERO/Filter

Favorites Date/Time

Bus module

Back

Address

Profile

MS module

Interfaces

ACCessory

(1)

Op. modes

Compatibility

CAL
request
L

FROFINET IO 2-Paor

As soon as a PROFINET-I0O connection has been established between the PROFINET-10 master (PLC
control) and the PROFINET-IO slave (BM1000 PROFIBUS-IO bus module), the status of the "Bus
module state" changes to "PROCESS_ACTIVE".

If the status of the "Bus module status" differs from "PROCESS_ACTIVE", there is an error in the
PROFINET-I0 communication with the PROFINET-IO master (e.g. PLC controller).

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

Bus module state
NW_INIT
WAIT_PROCESS

ERROR
PROCESS_ACTIVE

IDLE

EXECPTION

Initialization of the bus module

Status

Waiting for PROFINET-IO master (e.g. (PLC controller) until a

PROFINET-IO connection is established.

Configuration error

PROFINET-I0 connection with PROFINET-10 master (e.g. PLC controller)
is established

PROFINET-IO master (e.g. PLC controller) is in STOP mode or has not

delivered a valid output at least.

Error

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

19/71



4 NFICON

APPLICATION NOTE | Leak Detection

The second info menu displays
e Station name
e [P address
e [P subnet mask
e Gateway IP

Bus module

Back

Address

Profile

The station name must be equal to the PROFINET device name set up in the SIMATIC configuration
manager of the BM1000 bus module.

Attention!

If the displayed station name differs to the PROFINET device name set up in the SIMATIC
configuration manager no PROFINET-IO communication can be established.

The communication status between the PROFINET-IO Master and the INFICON BM1000 PROFINET-IO
slave can also be checked with the SIMATIC configuration manager

Therefore, the following steps needs to be done:

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

Open SIMATIC configuration manager

O 1k wnN R
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7. Select “INFICON
BM1000”
PROFIBNET-IO
module and double
click to open the
properties

% H Config - [SIMATIC 300¢1) (Canfiguration) -- LDS3000_PM]
@l Station  Edit Insert PLC View Options  Window Help

DEa® B & s aln ||E BT 98 [ w2

2 (01 IM151-8 PN/DP CPU

1
2 IMI57-8 PN/ADP CPY
X1 PhHAI-F

m | »

m,

X118 Poit 1
X1 P28 Poit 2
X1 P3 Poit 3
%2 P Master

o

3| |on| =

q m

Ethemet(1): PROFIMNET-|0-System [100]
.4

«  MFICON
Eroog

m| = | 1) BrTo0n

Slat Madule Order number | address | G address

Diagnostic address:

Comment

7\ EMICOE FEG-FTE

P kil

AT Avariace

S

£ Lot

i

5

P

[

S

Euspet 7 swnd SHELSET

Srpoent ¥ pand

Srpoent gt

Anoent S s

gt ¥ st

e 7 b

Ayt 7 e

Ao’ 7 e

Y T e RN e L R

Srpoent gt

Ed Anoent S s

7 Anaed S st

A Areat ¥ wand

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

HW Config - [SIMATIC 280 onfiguration) -~ LDS3000_PN]
B staton  Edit Insert fPLC )| View Options Window Help
N S0 & &

Download...

Upload...

EW]IM151~9PN. Download Module Identification..

1 Upload Module ldentification to PG...
2
X7

Ctriel

X1PIR

X1 P2A Module Information...

Ethemet(1} PROFINET 40 -System (100

X1P3
X2

=l

‘ B

s|~jo|an

Save Device Name to Memory Card..
Ethemet

PROFIBUS

Cul+D I

Also the shortcut “Ctrl + D” can be use after selecting the BM1000
PROFINET-I0 Module in the configuration manager in order to read

the module information’s
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9. Read status of the
BM1000 PROFINET-
10 bus module

% Module Information - BM1000 (2] 3 |[=]
Path:  [LDS3000_PN\SIMATIC 300(1)\\M151-8 PN,  Operating mode of the CPU: <> RUN
Status: OK
Network Connection | Statistics | Identification I
General 10 Device Diagnostics Communication Diagnostics ] Interface ]
Description: BM1000 System identification: PROFINET IO
Name: BM1000
Version: Order No./ Description Component Version
560-316 Hardware 1
--- Firmware V100
10 system: 100 Address: 12041
Device Number: 1
Plant designation:
Location designation:
Status: Module available and o k. -
Close l Update l Print... I Help

The Status of the BM1000 PROFINET-10 module needs to be “Module

available and o.k.”

If the module is not available please check

e PROFINET-IO connection
e PROFINET-IO IP-address

e Device name in the hardware configuration of STEP 7 and also
the device of the BM1000 itself at the Leak Detector. If the

device name is not the same on both sides (hardware

configuration and BM1000 bus module) no communication

can be established
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3.7 Cyclic data exchange between the PROFINET-IO Master and the
INFICON BM1000 PROFINET-IO slave

The PROFINET-IO master (e.g. PLC controller) cyclically exchanges data with the slaves on the
PROFINET-IO. Each slave has its own telegram structure.

The INFICON profile is a special bus telegram which contains a control word and a status word. The
control word sends data to the leak detector, the status word reads data from the leak detector. The
control and status word is updated cyclically via the BM1000 PROFINET-IO module.

Note:

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

LDS3000

LDS3000 AQ

LDS3000 XL

XL3000flex

The cyclic data exchange from the BM1000 PROFINET-IO Module is shown in the hardware
configuration. To see the input and output data’s the INFICON BM1000 PROFINET-IO Module needs
to be selected. Therefore, open Hardware Configuration Manager of SIMATIC Step 7.

1. Select “INFICON
BM1000” PROFIBUS

B Huie Config - [SIMATIC 30061} (Configuration) -- LD33000_PM]

mOdU|e Elh Station  Edit Insert PLC  View Options ‘Window Hel
P P
2. The input and output Dee¥ &S =
addresses of each
. & (0 IM151-8 PN/DP CPU E
slot of the cyclic data ; <
exchange is shown A L :
X7 ANO0-7 i
X118 Poit 7 Ethemet[1]: F'YRDFINET—\DVSystEm [100]
XTP2R Poit 2 Y
X1P3 Poid 3 ° = [1)BM100
X2 DIP Master
«  FCOH
El EMI00D
3 ——
5
E
7 -
. m r
ﬂ:l [1) BM1000
Slot Module Order number | address O address Diagnostic address: Comment
& | RGOS SERFIE 204rT
&7 Aeace E
Il At o g
el |
7 et 7 sy S BT
) e s R
F et S o 5
i Areat S pnd
g e e
& e 1 e
- e 1 e
& e 1 gt
7 Anaed S st
Ea Areat S pnd
i Areat S pnd
A Srpoent T s
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3.7.1 Control word - Write Process Data (PLC - Leak Detector)

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

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

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

the PLC controller via the PROFIBUS system.

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

out of the protocol description.

Byte| Bit| Name Meaning
0 |inot used)
1 |Zero Transition 0 -> 1: (x(2 = Zero on
Transition 1 -> 0: 0x00 = Zero off
2 |Clear Transition 0 -= 1 Ox(4=Clears errors and warmnings
3 |Start/Stop | Transiton 0 - 1: 0x08= Start
{high Transition 1 -> 0: 0x00= Stop
bytel{4 [CAL intern | Transition to 0: 0x00 = Cancel intemal calibration
5 Transition to 1: 0x10 = Start internal calibration
& |CAL extern | Transition to 0: (x00 = Cancel external or dyn. calibration
7 Transition to 1: (x40 = Start external or. dyn. calibration
Transition to 2 (x80 = Acknowledge closed test leak
0 |Gas ballast | Transition 0 -> 1: 0x01 = Gasballast on
1 Transition 1 -> 0 0x({) = Gasballast off (if Gaskallast mode '= GASBALLAST _ON)
2 |Zero mode | 0 = normal
3 (il =1 .. 2 dec.
(x08 =2 _. 3 dec.
5 (x0C = 19720 part of the value
(low 4 |CAL mode |0 = external CAL
(20 = not used
(30 = Peak find (AQ mode only)
b |SniffVac |0 =VAC
T (el = SNIF
(%80 = according to PLC-Input
(xC0 = not used
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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 [inot used)
1 |Zero Transibon 0 -> 1: 0x02 = Zero on
Transition 1-= (- 0x00 = Zero off
2 |Clear Transition 0 = 1- 0x04=Clears errors and warnings
1|3 |StaiStop | Transition 0 - 1: 0x08= Start
(high Transition 1 (- 0x00= Stop :‘:I WREL b
byte]| 4 [CAL intern | Transiton to 0: 0x00 = Cancel intemal calibration Siot [ |§lModule Order number | | address | O addess | Diagnostic address: Comment
15| Transition to 1: 0x10 = Start intemal calibration 7L |
& |CAL extern| Transition to 0: 0x00 = Cancel external or dyn c.ahbrg'jon ;,; /g:‘”";‘s :;74.5;
T Transition to 1: (x40 = Start external or. dyn. calibration s
Transition to 2: (x80 = Acknowledge closed test leak 7 Guagpuat 1 s T
0 |Gas ballast | Transition 0 -> 1: 0x01 = Gasballast on s Z
] Transition 1 -» 0: 000 = Gasballast off [ Gasallast mode '= GASBALLAST_ON) Sl
gt 2w
2 |Zeramode |0 = normal Z gt 7 snd
ER 0x04 =1 2dec £ oo 7 byt
(x08=2_. 3 dec. il ) i
9 (x0C = 19/20 part of the value ‘g Ll /;vm
& et & st
[Iowd_ CAL mode |0 = external CAL ia et 2l
byte]|? (0210 = dyn. CAL 77 ot 2 send
(%20 = nat used & B
0x30 = Peak find (AQ mode only)
[& |SnffVac |0=VAC
7] 0x40 = SNIF
Dx80 = according to PLC-Input
(%C0 = not used
Attention:

The BM1000 PROFINET-I0 module will send the high byte to the PROFINET-IO master (e.g. PLC
Controller) first.

3.7.2 Status word - Read Process Data (Leak Detector > PLC)

The status word of the INFICON profile includes 29 bytes in total. The first 2 bytes of the status word
are the status information of the leak detector, which contains 16 bits with different kind of status
information’s from the leak detector.

The next figure shows the bitwise structure of the first 2 bytes of status word in detail. This
information is taken out of the protocol description.
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Byte

Bit

Mame

Meaning

(high
kyte)

niot used

always 1

Zer active

0 = off
(02 = on

Crrar

(= no error
(04 = error

Warming

() = no waming
(08 = waming

State internal
calibration

{0 = mactive
(10 = active

(201030 = not used

[= ¥

State external
calibration

(I = inactive

1= (wd0 = active

2 = (80 = waiting for test leak closed
3= 0xC0 = not used

(o
byte)

Calibarion request

0 = CAL request function dizabled

1=0x01 = CAL request function enabled but no CAL requested
2 =002 = CAL request function enzbled and CAL requested
3= 0x03 = not used

=5

Emission

0 = (00 = Emission off

1= 004 = Cathode 1 fixed
2 =008 = Cathode 2 fixed
3= 0x0C = Cathode 1 auto
4 = (10 = Cathode 2 auto

= | &3] Ln

State

0 = 0xl}) = Standby

1=0x20 = Error

2 = [0 = Calibration

3= 0xb0 = Runup

4 = (B0 = Measure

5= (xAQ = Emission Off

6 ... 7=0xC0 ... 0xE] = not used

The next bytes 3 to 29 of the status word containing the leak rate, pressure, error codes and so on,

which is shown in the next figure.
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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 tigger level

2 Status of Trigger 3

3 Status of Trigger 4

4 7| not used always 0

calibrafion_status 14 calibration_status

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

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
0 not used always 1
1 Zero active 0= off
002 =on
2 Error 0=noerror
Ol = error
1 3 Warning 1= no waming
fhigh (08 = waming
byte) | 4 State intemal 0= inactive 5| ) o
5 calibration 0x10 = active
201030 = not used siot| [§ Module Order number | | address | O address | Diagnostic address Comment
7 | BMIGOG |FEO-FIE
] State external 0= inactive A7 |[§ intetoce
7 calibration 1= O] = active Gl B
2= (%80 = waiting for test leak closed el g =
3= 0xC0 = not used 7 AT
0 Calibarion request | 0= CAL request function disabled ;—- = i;mw
T 1= 0x01 = CAL request function enabled but na CAL requested 5 ”ﬁ/;mw
2= 0x02 = CAL request function enabled and CAL requested & || oowr T
3= 0x03 = not used & ot 7 bt
& 7 ot
2 Emission 0= 000 = Emission off g ﬁn‘!mw
3 1= 0x04 = Cathode 1 fied 7 ot Z swend
Il — 2= 008 = Cathode 2 fixed ZAN T
" 4 3= 0xC = Cathode 1 auto Sl e
b;:} 4= 0x10 = Cathode 2 auto
5 State 0= 0x00 = Standby
5 1= 0x20 = Error
2= 040 = Calibration
7 3= 0x60 = Runup
4= (80 = Measure
5= 0xA0 = Emission Off
6...T=0xC0 ... (xED = not used
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Leak rate [mbar*|/]:

Tite Byte | Bt |MName Mearing 3 o) oo
leak rate 3.6 Toak v (o Us) | Actual leak rate n bt Us (EEE 752 foat value) Stot | I§| Module Order number | | address | Q address | Diagnostic address Comment
7| BMIG00 76 2047
Pressureor fom | T 10 Fresaure Fressure 1 m mbar (EEE 52 foat value) o i e o
error_code .12 “Actual error number | Erroriwaming code (16 bit unsigned integer] f‘ f;:;:,;mw S
trigger_status 13 0 Status of Tngger 1 | 0= Leak rate lower than tngger level ; /‘/xwi'mvd i
T S ol Tagam 2 | | Lesk ate Higher than wiger evel I -
7| Staws of Trigger 3 & 1§ oo 7 sond
Al
3 | Staws of Trigger 4 7 TR 5
47| ot used always 0 £ :;’,i{":’
callration_status | 14 calioration_siatus | For possble values please refer to command 260 in table 3.4, e
“Commands,” page 26 77T et 2o
leak_detector D | 15 leak_getectorlD | always 45 for LDS3000 MSB ARl D i ]
devics specific foat 1] 16 19 device spacific float 1| Pressure p2 in mbar (IEEE 752 float valus)
device specific float 2| 20... 23 devics specific float 2| Pressure pd in user specific unit (IEEE 754 float valus)
device specific foat 3] 24 ... 27 device specific float 3| Pressure pd in user specific unit (IEEE 754 float value)
devics specific word | 28 29 devics specificword | reserved for furher use, aways 0
Pressure or flow:
Tite Byte | Bt |Name Meating r——
leak rate 3.6 Leak rate (mbar'ls] | Actual leak rate in mbar s (IEEE 754 float value) siot| I Module Order number | | address | O address | Diagnostic address: Comment
2 - BNI00D a3 2047
pressure_or_flow | 7...10 Pressure Pressure p1 in mbar (IEEE 754 float value) s B L
error code o 12 ‘Actual error number | Eroriwaming code {16 bit unsigned nteger) Z 2’;:,,“(,1, —
trigger_status. 13 0 | SmwsofTrager! | 0=Leakrate lower than inager level £ Y ot 7 st
T Smus ot Trgger2 | | = Leakrate igher than trgger ovel e e i
2| Stwsof Trigger 3 amy
& et 7 e
3| Staws of Trigger 4 7 ot 7 bt
47| not used always 0 § Z:’q%:
calioraton_status | 14 calioration_status | For possible valuss please refer to command 260 in table 3.4, T T Foua Zon
“Commands,” page 26. 77 T It ot
leak_detector |0 15 leak_detector 1D always 45 for LDS3000 MSB 2 o 7 st
device specifc foat 1] 1619 device specific float 1| Pressure pZ in mbar (IEEE 154 float value)
devics specific float 2| 20 23 device spcifc float 2| Pressure p3 in user specific unit (IEEE 754 fioat value)
devics specific float 3| 24 27 device spcifc float 3| Pressure pd in user specific unit (IEEE 754 fioat value)
device specific word | 28 29 devics specific word | reserved for furher use, aways 0
Error code:
Tite Byte | Bt |MName Mearing T
leak rate 3.6 Leak rate (mbar'ls) | Actual leak rate in mbar s (IEEE 754 float value) Stot | J§ Module Order number | | address | Q address | Diagnostic address: Comment
7 BMIG00 0216 2041
pressure_or fow | 710 Pressure Pressure pl in mbar (IEEE 754 float value) AT It oL
Fort 7 2078
error_code 1...12 Actual error number | Emoriwaming code {16 bit unsigned integer) ';Z,Z:,f T -
rigger_slatus 13 |0 | StwsofTngger | | U= Leak rate lower than ingger kevel Rk i
; S ol Trgge 2| 1= Lesk ate higher than rgger el R i
7| Smusof Trgger3 ||
3 | Stawsof Trigger 4
47| not used always 0
callration_status | 14 calioration_siatus | For possble values please refer to command 260 in table 3.4,
“Commands,” page 26.
leak_detector D | 15 leak_detectorlD | always 45 for LDS3000 MSB ]
device speciic foat 1] 1619 device specific float 1] Pressure p2 in mbar (IEEE 52 float value)
device specific foat 2] 20 ... 23 device specific float 2] Pressure p3 in user specific unit (IEEE 754 float value)
device specific foat 3] 24 27 devics specific foat 3| Pressure pd in user specific unit (IEEE 754 fioat value)
device specific word | 28 29 device specificword | reserved for further use, aways 0
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Trigger status:

Tite Byte |Bit |MName Mearin,
4 ? :[:] (1) BM1000
ook rate: 3.6 Leak ratc (mbar'lis) | Actual leak rate in mbar Us (IEEE 754 fioat value) Stot| [ Module Order number | | address | O address | Diagnostic address: Comment
7~ BMIGOE 76 2047
- A7 || _iestace T
pressure_or_flow | 7... 10 Pressure Pressurc p1 in mbar (IEEE 754 float value) g o
el B
error_code 1112 Actual error number | Errorfwaming code {16 bit unsigned intsger) 7 et 7 wond
trigger_status 13 0 Status of Tngger 1 | 0= Leak rate lower than tngger level ‘: Zﬁ iﬁz
T Sl Trggm 2 | | = Leak ate isher han frager evel s e
7| Staws of Trigger 3 2
& |[§ inpur T duie
3 | Stwsof Trigger 4 — =
4.7 notused always 0 s ) i
g ot 2
calibraton_status | 14 CRloratansiais | For PosSble Velues pleace refer o command 240 n mbe 14, e
“Commands,” page 26 77 T T 7
leak_detector D | 15 leak_getectorlD | always 45 for LDS3000 MSB ARl D i ]
device specifc foat 1] 16 19 device specific float 1| Pressure p2 in mbar (IEEE 754 foat value)
device specific float 2| 20... 23 devics specific float 2| Pressure pd in user specific unit (IEEE 754 float valus)
device speciic float 3| 24 ... 27 device specific fioat 3| Pressure pd in user specific unit (IESE 754 float value)
device specific word | 28 . 29 devios specific word | reserved for further use, atways 0
Calibration status:
Tite Byte | Bt |Name Meaning
&= 1) BuMi000
leak rate 3.6 Leak raic (mbar'lis) | Actual leak rate in mbar Us (IESE 754 fioat value) siot| [ Moduie Ordernumber | 1 addhess | Q adehess | Diagnostic address: Comment
7> BMIGOE SEOFIE 2041
pressure_or_flow | 7. 10 Pressure Pressurc p1 in mbar (IEEE 754 float value) it L
E
crror_code .12 Actual error number | Erroriwamming code (16 kit unsigned integer)
trigger_status 13 0 Status of Trigger 1 | 0= Leak rate lower than tigger level
T | SmmsoiTrggerd | | = Leakrate Higher than igger evel
2 | SewsofTrgger3
3 | SeuwsofTrigger4
4 7| not used alwaisﬂ
calibration_status | 14 calibration_status | For passible 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
device speciic float 1] 16.... 19 device specific fioat 1| Pressure p2 in mbar (IEEE 754 foat value)
device specific foat 2| 20 23 devios specific fioat 2| Pressure p3 in user specific unit (IEEE 754 float value)
device specific foat 3| 24 27 devios specifc fioat 3| Pressure p4 in user specific unit (IEEE 754 float value)
devics specific word | 28 23 devics specific word | reserved for further use, atways 0
Leak detector ID:
Tite Byte |Bit |MName Mearin,
4 ? ﬂ:] (1) BM1000
leak rate 3.6 Leak rate (mbar'ls) | Actual leak rate in mbar Us (IEEE 754 fioat value) Stot| [§ Module Order number | | address | O addess | Diagnostic address: Comment
7\ BMIGOR SELFE 2041~
pressure_or fow | 710 Pressure Pressure pl in mbar (IEEE 754 float value) AT It oL
Fort 7 P Ll
Ptz B
error_code .12 Actual error number | Erroriwaming code (16 bit unsigned integer) et ] oo
rigger_slatus 13 [0 [ SwwsofTrgger 1 | 0=Leak rate lower than rigger kevel s L“*Z
- o Z
T | S Trgger 2 | | = Leak ate igher han trgger evel e
2| Sawsof Trigger 3 i
et 7 bt
3 | Stewsof Trigger 4 —
47| notused always 0 TR
calibration_status | 14 calibration_siatus | For possible values please refer to command 260 n table 3.4, T
vl . Inpat Z s
leak_detectorD | 15 leak_deteciorlD | ahways 45 for LDS3000 M3B N
device speciic float 1] 16.... 19 device specifc float 1| Pressure p2 in mbar (IEEE 154 foat value)
device speciic float 2| 20... 23 device specific fioat 2| Pressure p3 in user specific unit (IESE 754 float value)
device specifc float 3| 24 27 device spedific fioat 3| Pressure p4 in user specific unit (IESE 754 float value)
device specific word | 28... 29 device specific word | reserved for further use, always

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
MB-iiac54en1-03 (2307).docx 29/71



4’ TNFICON

Device specific float 1:
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Tite Byte |Bit |MName Mearin,
4 ? ﬂ:] (1) BM1000
ook rate: 3.6 Leak ratc (mbar'lis) | Actual leak rate in mbar Us (IEEE 754 fioat value) Stot| [ Module Order number | | address | O address | Diagnostic address: Comment
7~ BMIGOE 76 2047
- A7 || _iestace T
pressure_or_flow | 7... 10 Pressure Pressurc p1 in mbar (IEEE 754 float value) g o
el B
error_code 1..12 Actual error number | Errorfwaming code {16 bit unsigned integer) 7 et 7 wond
trigger_status 13 0 Status of Tngger 1 | 0= Leak rate lower than tngger level ‘: ﬁj iﬁz
T Sl Trggm 2 | | = Leak ate isher han frager evel s e
7| Staws of Trigger 3 & 1§ oo 7 sond
& [[{ inpur Thuie
3 Status of Trigger 4 B Spuat 7 bt
4. 7| notused always 0
_ 5 ([ Jnour Zomond
calibration_status | 14 calibration_siatus | For possible values please refer to command 260 n table 3.4, ——
“Commands,” page 77 T e 2ot
leak_detector D | 15 leak_getectorD | always 45 for LDS3000 MSB ARl D i ]
—
device specifc foat 1| 16 19 device specific fioat 1| Pressure p2 in mbar (IEEE 754 foat value)
gweesna%cmal .. 23 d-evloe specﬂ\cﬂcm! TESSUrE pJ IN user specihic unit value]
device speciic float 3| 24 ... 27 device specific fioat 3| Pressure pd in user specific unit (IESE 754 float value)
device specific word | 28 . 29 devios specific word | reserved for further use, atways 0
Device specific float 2:
Tite Byte | Bt |Name Meaning
&= 1) BuMi000
leak rate 3.6 Leak raic (mbar'lis) | Actual leak rate in mbar Us (IESE 754 fioat value) siot| [ Moduie Ordernumber | 1 addhess | Q adehess | Diagnostic address: Comment
7> BMIGOE 2041
p A7 [ inesiface T
pressure_or_flow | 7...10 Pressure Pressure p1 in mbar (IEEE 754 float value) R o
el E
error_code 1n..12 Actual error number | Errorfwaming code (16 bit unsigned integer) 7 Teaipest 7 s
trigger_status. 13 0 | SmwsofTrager! | 0=Leakrate lower than inager level 2 “":: I “‘z
- & A < S
T | SmmsoiTrggerd | | = Leakrate Higher than igger evel = ey
F Status of Trigger 3 El ot 7 snd
& o ] b
3 Status of Trigger 4 7 et 7 w2
47| not used always 0 L puA
calibration_status | 14 calibration_status | For possible values please refer to command 260 n table 3.4, TV i 2ot
“Commands,” page 26. VAR £ PV
leak_detector |0 15 leak_detector 1D always 45 for LDS3000 MSB gt 7 .
device specificfoa 1116 _19 device specic oot 1] Preceure p2in mbar (EFE 754 foatvaue
device specific foat 2| 20 23 devios specific float 2| Pressure p3 in user specific unit (IEEE 754 float value)
= —
device specific float 3| 24 27 device specific fioat 3| Pressure p4 in user specific unit (IEEE 754 float value)
devics specific word | 28 23 devics specific word | reserved for further use, atways 0
Device specific float 3:
Tite Byte |Bit |MName Mearin,
4 ? ﬂ:j (1) BM1000
leak rate 3.6 Leak rate (mbar'ls) | Actual leak rate in mbar Us (IEEE 754 fioat value) Stot| [§ Module Order number | | address | O addess | Diagnostic address: Comment
7\ BMIGOR SELFE 2041~
pressure_or fow | 710 Pressure Pressure pl in mbar (IEEE 754 float value) AT It oL
Fort 7 P Ll
Pt 0%
error_code .12 Actual error number | Erroriwaming code (16 bit unsigned integer) et ] oo
rigger_slatus 13 [0 [ SwwsofTrgger 1 | 0=Leak rate lower than rigger kevel s L“*Z
- o Z
T | S Trgger 2 | | = Leak ate igher han trgger evel e
2| Sawsof Trigger 3 i
e 7 b
3 Status of Trigger 4 At 1 bt
47| notused always 0 e i
_ oo Znd
calibration_status | 14 calibration_siatus | For possible values please refer to command 260 n table 3.4,
“Commands,” page 26. gt Znd
leak_detector D | 15 leak_detectorD | always 45 for LDS3000 MSB o
device speciic float 1] 16.... 19 device specific float 1| Pressure p2 in mbar (IEEE 754 float value)
vice specific float B vice specific float ressure pJ in user specific unit at value
device speciic foal 2] 20 23 device specifc foat 2] P i ific unit (IEZE 754 fioat val
device speciic float 3| 24 27 device spedific fioat 3| Pressure pd in user specific unit (IEEE 754 float value)
‘device specilic word | 28 ... 29 device speciic word | reserved for further use, aways U
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Device specific word:

Title Byte Bit Name Meaning
- :‘ (1) BM1000
leak rate 3.6 Leak rate (mbar*Vs) | Actual leak rate in mbar s (IEEE 754 float value) Slot| ‘[§ Module Order number | address | O address | Diagnostic address: Comment
£ - BMI606 FEO-FIE 047"
= - - - 7 || oreoface
pressure_or_flow 7..10 ressure Pressure p1 in mbar (IEEE 754 float value) e oyl
A For
error_code 12 ‘Actual srror numbsr | Erroriwaming code (16 bit unsigned intsger) 7 Dan T T
trigger_status 13 0 Status of Tngger 1 | 0= Leak rate lower than tngger level ‘: Zﬁj izz £t
; St ol Trgge 2| | = Lesk ate higher than rgger el < e
7| Stams of Trigger 3 & 1§ oo 7 sond
£ s 7wt
3 Status of Trigger 4 al gt 7 e
4.7 notused always 0 - ot ] by
P = r — — a et 2 ssnd
calibration_status 4 calibration_status For possible values please refer to command 260 in table 3.4, 70 ot Z st
“Commands,” page 26
leak_detzctor D | 15 leak_detectorlD | always 45 for LDS3000 MSB Lt 7
devics specific foat 1] 16 19 device specific fioat 1| Pressure p2 in mbar (IEEE 754 float value)
device specific float 2| 20... 23 device specific float 2| Pressure pd in user specific unit (IEEE 734 float valug)
device sﬁeu'ﬁc float 3| 24 .27 device sﬁviﬂc figat 3| Pressure ﬁ in user sge{:iﬁc unit (IEEE 754 float valug)
device specific word | 28 29 device specificword | reserved for further use, ahways 0
Attention:
.

The BM1000 PROFINET-I0 module will send the high byte to the PROFINET-IO master (e.g. PLC
Controller) first.

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
MB-iiac54en1-03 (2307).docx 31/71




4’ TNFICON

APPLICATION NOTE | Leak Detection

3.8 Acyclic data exchange - PROFINET-10 Master and the INFICON BM1000
PROFINET-IO slave

Acyclic data exchange between PROFINET-IO Master (e.g. PLC controller) and the INFICON BM1000
PROFINET-I0 Module slaves is supported. If parameters should be read or write, which are not
included inside the cyclic data, an acyclic data exchange needs to be done.

The acyclic data exchange between PROFINET-IO Master (e.g. PLC controller) and the INFICON
BM1000 PROFINET-IO Module is based on the LD Protocol and the LD command numbers.

Almost all parameter of the leak detector could be read or write via the BM1000 PROFINET-IO
Module. The data records and their structure are explained in the protocol descriptions of the used
leak detector. Detailed information’s can be found in the chapter “LD Protocol”.

All parameters of the leak detector are listed down in the LD command table. Parameters, which
cannot be read or write acyclically are marked with “No fieldbus support” in the LD Protocol table.

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

Figure 3 LD command table 1

Command LD command number in decimal or
hexadecimal notation

Class Class of the LD command

Name Name of the LD command

R/W Access possibility to the parameter

(read/write)
R = parameter can be read
W= parameter can be write

Data type Data type of the parameter

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

LDS3000 MSB Description of the LD command

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

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

e Application Process Instance (APl1) =0
e Slot=0

e Subslot=1

e Index = LD_command_number

3.8.2 Reading data from leak detector acyclically

Acyclic reading of parameters is limited. A maximum of 4/8 (depending on the CPU type) acyclic calls
can be made simultaneously with a PLC control of type $7-300 /S7-400.

If more than 4/8 parameters must be read acyclically, the access must be programmed accordingly in
the PLC program so that the maximum number of simultaneous read accesses is not exceeded.

System function (SFC) "RDREC" (SFB 52) / "RD_REC" (SFC 59)
System function block (SFB )/ "WRREC" (SFB 53) "WR_REC" (SFC 58)
Instruction

Meaning Data record toffrom central or remote slotted Data record toffrom 10

module (PROFIBUS DP or PROFINET 10}

IM 154 (ET 200pro) 4 jobs in fotal (RDREC, WRREGC, RD_REC and WR_REC)

IM 151 (ET 2005)

IM 147 (ET 200X)

CPU 312, GPU 313, 4 jobs in total (RODREC. WRREC, RD_REC. WR_REC)

CPU 314, CPU 315,

CPU 316

CPU 317, CPU 319, 8 jobs in total (RODREC, WRREC, RD_REC. WR_REC)

CPU 318-2

CPU 41x" & jobs each per PROFIEUS DP segment and PROFINET 1O system

CPU 121x 4 jobs in fotal (ROREC, WRREC) Mot available

CPU 151 up fo and including firmware V1.5 10 jobs each in total 10 jobs each in total

CPU 151 firmware V2.0 and higher 20 jobs each in total 10 jobs each in total
Table 1

") The number of simultaneous jobs on external PROFIBUS DP segments and PROFINET 10 systems must not exceed 32 jobs per SFC/SFB. External
PROFIEUS DP segmenis and external PROFIMNET IO systems are connected via the interfaces of CPs/CMs.

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

In order to read a data record acyclically from a PROFINET-IO Slave, Siemens offers the Standard
Function Bock SFB52 “RDREC” in the library of the Step7 Manager.

REQ
In

INDEX
W LEM

WALID

BLISY

ERROR
STATUS
LEM

RECORD

IMPLT
IMPLIT

IMPLIT
IMPLIT

QUTPUT

QUTPUT

QUTPUT
QUTPLUT
QUTPLUT

IM_0UT

I, 2, M, O, L, constant
I, 2, M, D, L, canstant

I, 2, M, D, L, canstant
I, 2, M, D, L, canstant

Lo, MDL
Lo, M DL
Lo, M DL
Lo, M DL

l, @, M, D, L

Lo, mbDL

DEL
IDE_SFEBEE
"IDE_
SFBEZ"
SFBLZ
Bead a Process
Data PRecord
"BDREC"
.. = EN VALID jm_ .
_ . _ = REQ BUSY | .
— ERROR |— .
e INDEX STATUS =
... =—aMLEN LEN | .
. = BECOED ENO |
Parameters Declaration Data e Memory Area Description

REG = 1: Transfer data recard

Ladgical address afthe DF
slavefPROFIMET O compaonent
{module or submaduale)

Far an output module, bit 18 must be
set (e.g. for address &:

D=0 BFE005).

Far a combination madule, the smaller
ofthe two addresses should be
specified.

Data record number.

maximum lenath in kytes ofthe data
record information to be fetched

Mew data record was received and
valid

BUSY =1:The read process is naot yet
terminated.

ERROR = 1: Aread error has occurred.
Block status or error information

Length of the fetched data record
information

Destination area for the read data
record

Mote: Mote that the RECORD
parameter of 37-300 CPUs always
requires the full specification of the DB
parameters (for example:
P#DB13.0DBX0.0 byte 100). Omitting an
explicit DB no. is not permitted for
S7-300 CPUs and causes an errar
message in the user prograrm.
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To read a parameter acyclically from the leak detector via the BM1000 PROFINET-IO Module, the
following input parameters of the SFB52 “RDREC” needs to be set correspondingly to the LD

command to be read:

DBl
IME_SFEEL:Z
"IDE_
EFEBEZ"
5FBLZ
Bead a Process
Data Record
"PDREC"
.. = EN VALID |
_ .. = BED BUSY |—
. = ID ERROR |—
. e INDEX BTATUS |
... =—MLEN LEN |—_ .
_ . _ = BECOEI ENOD |
Parameters Declaration Datatype Memory Area Description
REC INPLUT HiOoL | o b D L constant REQ = 1: Transfer data record
D IMPLIT DWwWoRD I, 2, M, D, L caonstant Logical address ofthe DP
slavelPROFIMET 12 component
{module or submadule)
For an output module, bit 15 must be
set (e.q. for address &:
D=0 6#8005).
Far a cambination madule, the smaller
ofthe two addresses should be
specified.
IMNDER IMFLT INT I, 2, M, D, L, canstant Data record number.
WMLEM IMPLIT IMT I, 2, M, D, L, canstant maximum length in kvtes of the data
record information to be fetched
WALID QUTPLUT BOOL I, G, M D, L Mew data record was received and
walid
BLISY QUTPLUT BOOL I, G, M D, L BUSY =1:The read process is not yet
terminated.
ERROR OUTPUT BOOL o, M, DL ERROR =1: Aread error has occurred.
STATUS DUTPUT DWoORD l,c, M, DL Block status or error information
LEM QUTPLUT INT I, M, O L Length of the fetched data record
TATOTFrTATOn
RECORD IM_2T Al I, M, O L Destination area for the read data

record

Mote: Maote that the RECORD
parameter of 27-300 CPUs always
requires the full specification of the DB
parameters (for example;
P#DB13.0BX0.0 byte 1003, Omitting an
explicit DB no. is not permitted for
S7-300 CPUs and causes an error
message in the user program.
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3.8.2.1.1 Parameter ID

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

“"
1. Select “INFICON B% H Confi - [SIMATIC 300¢1) (Canfiguration) -- LDS3000_PH]

BMIOOO” PROFINET_ @l Station  Edit Insert PLC View Options  Window Help
10 module DEa® B & sin &in ||Fh B 98 | w2

2. The starting address & (0 IM151-8 PN/DP CPU

of the input and 5 JEIMTH-SFN/DPCPU

output addresses of N ern [0 Ethsinel(1]: PROFINET 10-System [100)

each slot are e e

%2 P Master

representing the ID 3

m.|»

m | »

LIFS

o

3]~

q m 3

m| = | 1) BrTo0n ° “

m Module Order number | address | O address Diagrostic address: Comment
EM IO SEC-FTE FodrT
Avariace S
bl ST
Pl A
a7 s LSBT
Srpoent ¥ pand
Srpoent gt
Anoent S s
gt ¥ st
e 1 byt
e 1 by
e 1 e
Srpoent gt

Anoent S s
Anaed S st
Areat ¥ wand

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

3. The “Diagnostic
4= | (1) eM1000
address” of Slot 0 b °

needs to be chosen
as ”ID" :»C;f

Slot| [ Module Order number | address | O address Diagnostic address: Comment

Fart 7 LU
Foarts S
Eeapent 7 ssnd S8BT

ingeat 7 st

To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic
address” of Slot 0 needs to be taken.
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ID = 2041pec = 7F9ex

3.8.2.1.2 Parameter INDEX

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

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

INDEX = decimal LD command number

Command Min-. Def.- Ne
dezl hex Class | Name R/W| Data type Max- value LDS3000 LDS3000 MSB fieldbus
support

502 | 1F6 | Param | Amplifier range R/W | UINT8 0,33 Amplifier range

Amplifier control location 508 automatically set (not auto)

0=13 MOhm

1=470 MOhm

2=15G0hm

3 =500 GChm
504 J1F8 | Param | 500GOhm value R/W | FLOAT 45E1,5E11, 5.5E110hm | 500GOhm value
506 J 1FA | Param | Mass R/W| UINTS 2,44 2=Mass 2 (H2)

3=Mass3

4 = Mass 4 (Helium)

3.8.2.1.3 Parameter MLEN

The parameter MLEN specifies the length of the data to be read in bytes. The length of the LD
command to be read based on the LD Protocol is taken from the LD command table of the protocol

descriptions.

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

Command Min-, Def.., No
doz| hex Class | Name R\ Data type Max-. value LDS3000 LDS3000 MSB gzrpb:;
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 GOhm
504 | 1F8 | Param | 500GOm value R FLOAT || 45E1,5E11,55E110hm | 500GOhm value
506 | 1FA | Param | Mass R UINTS 2,44 2=Mass 2 (H2)
3=Mass 3
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
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Some LD commands are of the array data type. This is indicated by a square bracket after the data
type itself (e.g. FLOAT[3]). The number in the brackets indicates the number of array elements (e.g.
[3] = 3 array elements).

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

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

Example:

520 | 208 | Calibration factors vacuum RMW] FLOAT][3] | Calibration factors for vacuum mode
(and for AQ-mode)

Index 0 mass 2

Index 1 mass 3

Index 2: mass 4

The LD command 520 "Cal factors vacuum" is an array with 3 array elements of data type FLOAT. The
data type FLOAT has a length of 4 bytes.

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

MLEN = 4 bytes * 3 = 12 bytes

Attention!
If the data type of the LD command to be read is an array, it is not possible to read only one of the
array elements. It must be always read the whole array with all array elements.

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

The parameter RECORD specifies the target for the data to be read. For this reason, the data type of
the parameter RECORD need to be the same like the data type of the LD command.

Please use the data types in the corresponding list below.

Data type leak detector

SINT8
SINT16
SINT32
UINT8
UINT16
UINT32
FLOAT
CHAR

Meaning Data type Step?7
Signed 8 bit integer Byte / INT
Signed 16 bit integer INT

Signed 32 bit integer DINT

Unsigned 8 bit integer Byte / INT
Unsigned 16 bit integer WORD
Unsigned 32 bit integer DWORD
Floating point / real number REAL

Character CHAR

If the LD command to be read is an array, please also use an array with the same array dimensions
and the corresponding data type.

Example:

520 | 208

Calibration factors vacuum

|
RW | FLOAT]3]

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

Index 0: mass 2

Index 1: mass 3

Index 2: mass 4

The LD command 520 "Cal factors vacuum" is an array with 3 array elements of data type FLOAT. The
data type FLOAT corresponds to the data type REAL in Step7.

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

LD520_CARL factors_VAC BRRAY[0O..2]

LD 520: Calibkration factors wacuum

RERL
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3.8.3 Example 1: Acyclically read Mass by using LD command 506

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

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

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

Command

No

4 =Mass 4 (Helium)

Min-, Def.-, .
dez| hex Class | Name R/W | Data type Max- value LDS3000 LDS3000 MSB fieldbus
support
502 | 1F6 | Param | Amplifier range R/W | UINT8 0.3,3 Amplifier range
Amplifier control location 508 automafically set (not auto)
0=13MOhm
1=470 MOhm
2=15G0hm
3 =500 GOhm
504 | 1F8 | Param | 500GOhm value RIW| FLOAT 4.5E1, 5E11, 5.5E110hm 500G0hm value
506 | 1FA | Param | Mass RIW| UINT8 2,44 2 =Mass 2 (H2)
3=Mass 3

Figure 4 LD command table LD command 506

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

To read the Trigger values by using the LD command number 506 from the Leak Detector via
the BM1000 PROFINET-IO Module, the following input parameters of the SFB52 “RDREC”
needs to be set correspondingly to the LD command number:

DBL
IDE_SFESZ
“IDE_
2FECZ"

SFB5Z
Lead a Process
Iata Record

"FDREC"
.. =—EN VALID
.. = REQ BUSY
.. = Il ERROR
.. = INDEX STATUS
.. =—{HLEN LEN
__ —|RECORD ENOD

o ID (logical address of the PROFINET-10-Slave)

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

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

Module)
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Figure 5 Hardware configuration 11

Each slot of the PROFINET-IO slave has its own logical address range. The logical
address ranges of the PROFINET-I0 BM1000 Module are shown in the following

figure.

:]:| (1) BM1000
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Figure 6 Hardware configuration logical addresses 4
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To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot
0 needs to be taken.

ID = 2041

e INDEX
The INDEX needs to be set to the LD command which should be read or write.
INDEX = 506

e MLEN

The parameter MLEN defines he maximum length (in bytes) of the data record that
wants to be read.

The maximum length of the data record needs to be taken out from the LD
Commands table of the protocol description.

508 | 1FA | Param | Mass R/l UINT8 2,44 2 =Mass 2 (H2)
3=Mass3
4 = Mass 4 (Helium)

Figure 7 LD command table LD command 506

The parameter MLEN corresponded with the data type of the LD command table. In
this case the data type of LD command number 506 is UINT8, which corresponds to a
length of 1 byte.

Attention:
If the data type of an LD command is an array all array entries will be transferred. The
length of the data type in bytes needs to be multiplied with the array entries

Calculation the parameter MLEN:
MLEN = UINT8 = 1 byte

e RECORD
The parameter “RECORD” specifies the destination for the read data record. For this
reason the parameter “RECORD” needs to be the same data type with also the same
length like in the LD command table of the Protocol description.

506 | 1FA | Param | Mass R/VR[ UINTS 2,44 2=Mass 2 (H2)
3=Mass3
4 = Mass 4 (Helium)

+28_D| |LD_5-JE_Hass IE,‘)’.’IE |B§l€8'3 ILD command 50&: Mass (2 = Mass 2 (H2), 3 = Mass 3, 4 = Mass 4 (Helium))

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

The Function Block SFB52 is called in a normal Function (e.g. FC1000). To be flexible, all input
and output parameters are parameterized to a Data Block (e.g. DB1000).

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
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Netzwerk 4 : Read acyclic Data Becord: LD Command 508 Mass

u "DBE Reyclic Data Exchange™ . SFBE_52 RDREC.IN.RED DB1000.DB
FE "HM IMP RD REQ"™ M1lo.0
= "IMP RD REQ™ Mlo.1
CALL "RDREC"™ , "IDB SFBS2"

EEQ :="IMP RD REQ™

ID :="DB_ Acyclic_Data Exchange™ .SFB 52 RDREC.IN.ID

INDEX :="DB Acyclic_Data_ Exchange" .SFB 52 _RDREC.IN.INDEX

MLEN :="DB Rcyclic Data_ Exchange" .SFE_52_ RDREC.IN.MLEN

VALID :="DB ARcyclic Data_ Exchange" .SFB 52 RDREC.OUT.VALID

BUSY :="DB ARcyclic Data Exchange" .SFB_52_RDREC.QUT.BUSY

ERROR :="DB ARcyclic Data_ Exchange" .SFB 52_RDREC.OUT.ERROR
STATUS:="DB ARcyclic Data Exchange".SFB_52_ RDREC.QUT.STRTUS

LEN :="DEB_Acyclic_Data Exchange™ .SFBE 52 _RDREC.QOUT.LEN
RECORD:="DB Acyclic Data"™.LD 50& Mass

Figure 8 Step7 Function SFB52

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

The input parameters ID, INDEX, MLEN and RECORD needs to be set based on the command
number of the LD protocol of the Leak Detector.

e |D=2041
e INDEX =506
e MLEN=1

e RECORD =1 byte

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

To read the parameter “Trigger”’ from the leak detector to the PLC controller acyclically, use LD
command table in the protocol description with the parameter to be read

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

Command

dez

Class | Name

hex

RIW

Data type

Min-, Def.-,
Max- value LDS3000

LDS3000 MSB

No
fieldbus
support

370

172 | Param | Amp test

RW

UINT8

0= no test with calibration
1 = test with calibration

3N

173 | Status | Run Amp test

UINT8

write: 1= fest 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

—
183 | Status

181 | Param | Trigger [mbar*lis]

RW

FLOAT[4]

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

Trigger in mbar*ls

Trnigger status

UINT8

Trgger status:

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

Bit 1 = Trigger2

Bit 2 = Trigger3

Bit 3 = Trigger4

390

186 | Param | Test leak extern vacuum

[mbar*lis]

RIW

FLOATP

1E-9,9.9E-1, 9.9E-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*lis]

RIW

FLOATP

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 intem [mbar*l/s]

RIW

FLOAT

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

Testleak intern in mbar*l/s

Figure 9 LD command table LD command 385

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

To read the Trigger values by using the LD command number 385 from the Leak Detector via
the BM1000 PROFINET-IO Module, the following input parameters of the SFB52 “RDREC”
needs to be set correspondingly to the LD command number:

DE1
ILE_SFESZ
"ILE_
SFESZ"
SFBSZ
Eead a Process
Data Record
"BRDREC"
—{EN VALID |- .
—{REQ EUSY | = _.
— 1D ERROR |- .
. —|INDEX STATUS |- .
| —{MLEN LEN |— .
. —{ RECORD ENO (-
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o ID (logical address of the PROFINET-10-Slave)

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

opened and the corresponding Slave needs to be selected (e.g. BM1000 PROFINET-IO
Module)
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Figure 10 Hardware configuration 11

Each slot of the PROFINET-IO slave has its own logical address range. The logical
address ranges of the PROFINET-I0 BM1000 Module are shown in the following
figure.

Genpent 7 smnd SHELEET
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3.

Figure 11 Hardware configuration logical addresses 4

To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot
0 needs to be taken.
ID = 2041

INDEX
The INDEX needs to be set to the LD command which should be read or write.
INDEX = 385

MLEN
The parameter MLEN defines he maximum length (in bytes) of the data record that
wants to be read.

The maximum length of the data record needs to be taken out from the LD
Commands table of the protocol description.

385 | 181 | Param | Trigger [mbar*l/s] R/W) FLOAT[4] | 1E-12,1E-5, 1E3 Trigger in mbar*lis

Figure 12 LD command table LD command 385

The parameter MLEN corresponded with the data type of the LD command table. In
this case the data type of LD command number 385 is an array of FLOAT with 4 array
entries, which corresponds to a length of 16 bytes.

Attention:
If the data type of an LD command is an array all array entries will be transferred. The
length of the data type in bytes needs to be multiplied with the array entries

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

RECORD

The parameter “RECORD” specifies the destination for the read data record. For this
reason the parameter “RECORD” needs to be the same data type with also the same
length like in the LD command table of the Protocol description.

385 | 181 | Param | Trigger [mbar*lis] RAY [ FLOATI4] || 1E-12,1E-5, 1E3 Trigger in mbar*l/s
+0.0| |LD_ 385 _Trigger ||RRERY[O..3] LD command 385: Trigger [mbar*l/s]
*4.0 HEAL

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

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
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The Function Block SFB52 is called in a normal Function (e.g. FC1000). To be flexible, all input
and output parameters are parameterized to a Data Block (e.g. DB1000).

Hetzwerk 3 : Read acyclic Data Record: LD Command 335 Trigger

u "DB Reyelic Data Exchange™ . SFE_52 RDREC.IN.REQ DBLOOO . DBXO.O
FE "HM TMP RD REQ™ Mlo.0
= "IMP DD REQ™ M10.1
CLLL. "RDREC"™ , "IDB_SFB5Z"

REQ :="IME R0 REQ™

ID :="DB_Recyclic_Data Exchange™.SFB 52 RDREC.IN.ID

INDEY :="DB_Rcyclic Data Exchange"™ SFB 52 RDREC.IN.INDEX

MLEN :="DB_Acyclic Data Exchange™ . SFB_S52_ RDREC.IN._MLEN

VALID :="DB_Acyclic_Data_ Exchange".SFB_S52_RDREC.OUT.VALID

BUSY :="DB_Acyclic_Data Exchange™.S5FB_52Z_RDREC.QUT.BUSY

ERROR :="DB_Acyclic_Data_ Exchange” .S5FB_52Z_RDREC.QUT.ERROR
STATUS:="DB_Acyclic_Data Exchange™.SFB_52Z_RDREC.QUT.STRIUS

LEN :="DB_Acyclic Data Exchange™.S5FB_52Z_RDREC._OUT.LEN
RECORD:="DB_Acyclic Data™.LD 385 _Trigger

Figure 13 Step7 Function SFB52

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

The input parameters ID, INDEX, MLEN and RECORD needs to be set based on the command
number of the LD protocol of the Leak Detector.

e |D=2041
e INDEX =385
e MLEN=16

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

All other parameters of SFB52 must be set user-dependently
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MB-iiac54en1-03 (2307)

.docx 48 / 71




4’ TNFICON

APPLICATION NOTE | Leak Detection

3.8.5 Example 3: Acyclically read Calibration factors Vacuum by using LD command 520

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

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

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

Command

dez

Class | Name

hex

RW

Data type

Min-, Def.-,
Max- value LDS3000

LDS3000 MSE

No
fieldbus
support

502

1F6 | Param | Amplifier range

RIW

UINTS

0,33

Amplifier range

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

1=470 MOhm

2=15G0Ohm

3 =500 GOhm

504

1F8 | Param | 500GOhm value

RIW

FLOAT

4 5E1, 5E11, 5.5E110hm

500G0Ohm value

506

1FA | Param | Mass

RIW

UINTS

2,44

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

508

1FC | Param | Amplifier control location

RW

UINTS

Amplifier confrol location

1 = automtic on (default)

0 = automatic off

'Write access only pessible if "Manual control for service”
is active

519

207 | Param | Cal factors sniff high flow

FLOATR3]

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

RIW

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 sniff

RW

FLOATR3]

0.01.1,100

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

522

204 | Param | Machine factors vacuum

RIW

FLOAT3]

1E-4,1,1E5

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

Figure 14 LD command table LD command 520

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

To read the Calibration factors vacuum by using the LD command number 520 from the Leak
Detector via the BM1000 PROFINET-IO Module the following input parameters of the SFB52
“RDREC” needs to be set, correspondingly to the LD command number:

DE1
IDE_SFEEZ

"IDE_

SFBEE"

SFBSEZ

Pead a Process
Data Record

"RDEREC"
—EN VALID - |
.. —|BEQ BUSY |
- I ERROR = .
.. = INDEX STATUS = |
.. =—MLEN LEN | _ _ .

.. = RECOED ENO |

LDS3000 platform-Application Notes-BM1000 PROFINET-IO configuration with SIMATIC Step7 V5.5-
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o ID (logical address of the PROFINET-1O Slave)

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

Module)

E@ Hu Config - [SIMATIC 300(1) (Configuration) -- LDE3000_PM]
@lf station Edit Insert PLC iew Options  Window  Help

D8 & an g |2 %8 | k2

m

& (011M151-8 PN/DP CPU

m | »

2 ff157-8 PN/DP CPIY

X1 A0

X1 P71 A Poit 7 Ethemet{1]: PROFINET-I0-System (100]
XTP2A Poit 2

XA Poit 3

Ha DP Master
* INFICOH

EM1000
I —

:Iﬂ (1] BM1000

Slat Module Order number | address [ address Diagnostic address: Comment
& BMIERE FER-FIE LI
v Aranaee SR
rar Faw? ST
Fr Fawr? SRR
Feapunt 1 smnd ST
Ayt 7 oo
Ayt £ s
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Ayt 7 oo
ingeat 7 bt
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Ayt £ s
Ayt £ s
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A Ayt 7 oo

.

kg
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SRR

Figure 15 Hardware configuration 13

Each slot of the PROFINET-IO slave has its own logical address range. The logical
address ranges of the PROFINET-I0 BM1000 Module are shown in the following

figure.
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Figure 16 Hardware configuration Diacnostic address

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

ID = 2041

e INDEX
The INDEX needs to be set to the LD command which should be read or write.
INDEX =520

e MLEN

The parameter MLEN defines he maximum length (in bytes) of the data record that
wants to be read.

The maximum length of the data record needs to be taken out from the LD
Commands table of the protocol description.

520 | 208 | Param | Calibration factors vacuum RN FLOAT[3] J0.01,1, 5000 Calibration factors for vacuum mode
(and for AQ-mode)

Index 0: mass 2

Index 1: mass 3

Index 2: mass 4

Figure 17 LD command table LD command 520

The parameter MLEN corresponded with the data type of the LD command table. In
this case the data type of LD command number 520 is an array of FLOAT with 3 array
entries, which corresponds to a length of 12 bytes.

Attention:
If the data type of an LD command is an array all array entries will be transferred. The
length of the data type in bytes needs to be multiplied with the array entries

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

e RECORD
The parameter “RECORD” specifies the destination for the read data record. For this
reason the parameter “RECORD” needs to be the same data type with also the same
length like in the LD command table of the Protocol description.

520 | 208 | Param | Calibration factors vacuum R.f\l' FLOAT[3] §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

+30._0 LD _520_Cal Fac_WaC I|BRRA‘L’[CI_ 2] |I LD command 520: Calibration factor wacuum
*4.0 EERL II
flesac

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

The Function Block SFB52 is called in a normal Function (e.g. FC1000). To be flexible, all input
and output parameters are parameterized to a Data Block (e.g. DB1000).

Hetzwerk 2 : Bead acyclic Data Record: LD Command 520 Calikration factors VAC

u "DB_Reyclic Data Exchange™ SFB_52_ HDREC. IN_REQ DR10O0 _DBXO .0
FD "HM IMP RD REQ" M10.0
= "IMP RD REQ"™ M10.1
CALL ™"RDREC™ , "IDEB SFB52"
REQ :="IMP RD REQ™
D "DB_Acyclic_Data_ Exchange™ .SFB 52 RDREC.IN.ID

INDEX :="DE_Acyclic_Data Exchange"”.SFE_52Z_RDREC.IN.INDEX
MLEN :="DB_&cyclic_Data_Exchange".SFE_SZ_RDREC.IN.MLEN
VALID :="DE_Recyclic Data_Exchange".SFE_52_RDREC.OUT.VALID
BUSY :="DE_Acyclic_Data Exchange"”.SFE_52Z_RDREC.OUT.BUSY
ERRCR :="DB_Acyclic_Data Exchange" .SFB_52_RDREC.OUT.ERRCR
STATUS :="DB_Acyclic_Data Exchange” .SFE_52Z_RDREC.OUT.STATUS
LEN ="DE_Acyclic_Data Exchange".SFE_52_ RDREC.OUT.LEN
RECORD:="DE_Acyclic_Data".LD_520_Cal_Fac_ VAC

Figure 18 Step7 Function SFB52

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

The input parameters ID, INDEX, MLEN and RECORD needs to be set based on the LD
command number from the LD protocol of the Leak Detector.

e |D=2041
e INDEX =520
e MLEN=12

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

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

Acyclic writing of parameters is limited. A maximum of 4/8 (depending on the CPU type) acyclic calls
can be made simultaneously with a PLC control of type $7-300 /S7-400.

If more than 4/8 parameters must be read acyclically, the access must be programmed accordingly in
the PLC program so that the maximum number of simultaneous read accesses is not exceeded.

System function (SFC) "RDREC" (SFB 52} / "RD_REC" (SFC 59)
System function block (SFB )/ "WRREL" (SFB 53) "WR_REC" (SFC 58)
Instruction

Meaning Data record toffrom cenfral or remote slotted Data record toffrom 10

module (PROFIBUS DP or PROFINET 10}

IM 154 (ET 200pra) 4 jobs in total (RDREC, WRREC, RD_REC and WR_REC)
IM 151 (ET 2005)
IM 147 (ET 200X}

CPU 312, CPU 313, 4 jobs in total (ROREC, WRREC, RD_REC. WR_REC)

CPU 314, CPU 315,

CPU 316

CPU 317, CPU 319, 8 jobs in total (RODREC, WRREC, RD_REC, WR_REC)

CPU 318-2

CPU 41" & jobs each per PROFIEUS DP segment and PROFINET 10 sysiem

CPU 121x 4 jobs in fotal (ROREC. WRREC) Mot available

CPU 151 up fo and including firmware V1.3 10 jobs each in total 10 jobs each in total

CPU 151 firmware V2.0 and higher 20 jobs each in total 10 jobs each in total
Table 1

" The number of simultaneous jobs on external PROFIBUS DP segments and PROFINET 10 systems must not exceed 32 jobs per SFC/SFB. External
PROFIEUS DP segmenis and external PROFINET IO systems are connected via the interfaces of CPs/CMs.

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

This information is taken from:
https://support.industry.siemens.com/cs/document/15364459/what-restrictions-are-there-for-
active-jobs-when-communicating-with-wr rec-rd rec-and-rdrec-wrrec-via-profibus-dp-and-profinet-
io-?dti=0&Ic=en-WW
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3.9.1 Limited write operations to leak detectors

The writing of parameters from a higher-level control system (e.g. PLC controller) to the leak
detector is limited. Each parameter sent to the leak detector by a higher-level control system is
stored directly in the EEPROM (Memory) of the leak detector's MSB, even if the parameter value has
not been changed.

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

If more write operations per memory address have been performed, there's no guarantee that the
EEPROM continues to store the parameters correctly.

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

If memory locations in the EEPROM are defective, the leak detector reports this via a warning
message immediately after power on.

To protect the EEPROM of the leak detector's MSB, unnecessary write operations from a higher-level
control system (e.g. PLC controller) to the leak detector should be avoided (under any
circumstances).

Please find below some rules that must be observed when transferring parameters from a higher-
level controller to the leak detector:

e Do notsend 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.

e Set the time interval between each transmission as long as possible. A good rule of thumb is
not to write parameters more often than every 6 minutes.
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3.9.2 Using Siemens standard function block SFB53 “WRREC”

In order to read a data record acyclically from a PROFINET-IO Slave, Siemens offers the Standard
Function Bock SFB53 “WRREC” in the library of the Step7 Manager.

DBZ
IDE_SFEES:
"IDE
SFEEZ"
SFBL3
WMrite a Process
Data Record
"WREREC"
.. . =—{EN
__ . = BEN] DONE |— .
. e ID BUSY | _ .
. . = INDEX ERROR |— .
... = LEM STATUS |
. _ . = BECOERD ENO |—
Parameters Declaration Data type Memory Area Description
RE® IMPLUT Bool |, @, M, O, L, constant REQ = 1: Transfer data recard
In} IMPUT DWoRD |, 2, M, O, L, constant Logical address of the DP
slavefPROFINET 1O compaonent
(moadule ar submaodule)
Faran autput module, bit 19 must he
set{e.q. for address 9
1D =0y#16#8005).
For a combination module, the smaller
ofthe two addresses should he
specified.
INDEX IMPLUT IMT |, 2, M, O, L, constant Data record number.
MMLEM IMPLUT IMT [, 2, M, 0L, constant maximum length in bytes of the data
record information to be fetched
WALID QUTPUT BOOL ,a,MD L Mewy data record was received and
valid
BLISY QUTRPUT |=[a]a] I, M DL BUSY = 1: The read process is notyet
terminated.
ERROR QUTPUT BOOL o, m DL ERROR =1 Aread error has occurred.
STATUS QUTPUT DWOoRD ,a,MD L Block status or error information
LEM QUTPUT IMNT ,a,MD L Length ofthe fetched data record
infarmation
RECORD IM_QUT AN I, M DL Destination area for the read data
record

Mote: Mote thatthe RECORD
parameter of S7-300 CPLUs always
requires the full specification ofthe DB
parameters for example:
P#DB13.0BX0.0 hyte 100). Omitting an
explicit DB no. is not permitted far
57-300 CPUs and causes an errar
messade in the user program.
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To write a parameter acyclically from the leak detector via the BM1000 PROFINET-IO Module, the
following input parameters of the “WRREC” needs to be set correspondingly to the LD command to
be write:

DBEZ
IDE_SFES:
"IDE
SFEEZ"
E¥FBL3
Write a Process
Data Record
"WTRREC"
... = BN
__ . = BEQ DONE | .
... = ID BUSY |- _ .
. e INDEX ERBOER | _ .
.. ={LEM STATUS =
_ . . = BECOED ENO |—
Parameters Declaration Data type Memory Area Description
RE® IMPLIT =[] e | M O L constant REG = 1: Transfer data recard
D IMPUT DWoRD I, @, M DL constant Logical address of the DP
slavefPROFINET 1O compaonent
{madule ar submaodule)
Faran autput module, bit 19 must he
set{e.q. for address 9
1D:=0Wy#1 6#B005).
For a combination module, the smaller
ofthe twao addresses should he
specified.
INDEX IMPLUT IMT |, @, M, O, L constant Data record number.
MLEM IMPUT IMT I, @, M DL constant maximum length in bytes of the data
record information to be fetched
WALID QUTRUT BOOL oM O L Mews data record was received and
valid
BLISY QUTRPUT |=[a]a] I, M DL BUSY = 1: The read process is notyet
terminated.
ERROR QUTPUT BOOL ,a,MD L ERROR =1:Aread error has occurred.
STATUS QUTPUT DWOoRD ,a,MD L Block status or error information
LEM QUTRUT IMT oM DL Length ofthe fetched data record
infarmation
RECORD IM_QUT AN I, M DL Destination area for the read data
record

Mote: Mote thatthe RECORD
parameter of 57-300 CPUs always
requires the full specification ofthe DB
parameters for example:
F#DB13.0BX0.0 hyte 100). Omitting an
explicit DB no. is not permitted far
57-300 CPUs and causes an errar
messade in the user program.
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3.9.2.1 Parameter ID

To get the ID (logical address of the PROFINET-10-Slave) of an PROFINET-1O Slave the hardware
configuration needs to be opened and the corresponding Slave needs to be selected (e.g. BM1000
PROFINET-I0 Module)

E’a Hy¥ Config - [SIMATIC 300(1) (Configuration) -- LDE3000_PMN]
@lf station Edit Insert PLC iew Options  Window  Help

D8 & an g |2 %8 | k2

m

& (011M151-8 PN/DP CPU

1
2 ff157-8 PN/DP CPIY
X1 A0 —|
X1P1A Por T

XTP2A Poit 2
XA Poit 3

Ha DP Master

m | »

Ethernet{1]: PROFIMET-I0-System [100]

+ [IHFICOH
EM1000

w

o~ || =

4 T S

:Iﬂ [1) BM1000

Comrent

Slot

Module

Order number

| address

0 address

Diagnostic address:

&
AT
s
a

.

kg

5

ST

EA

FHIE0E

SER-FTE

il

Ariadre

ST

Fot 7

SR

Fas

SHE

Seaioeat 7 st

Ayt 7 oo

Ayt £ s

Ayt £ s

Ayt 7 oo

Ao 7l

Ao 7l

Ao 7l

At s

Ayt £ s

Ayt £ s

Ayt 7 oo

Figure 20 Hardware configuration 11

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

the PROFINET-IO BM1000 Module are shown in the following figure.
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7|
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Figure 21 Hardware configuration logical addresses 4

To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot 0 needs to be
taken.
ID = 2041

3.9.2.2 Parameter INDEX

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

INDEX = decimal LD command number

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 033 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 4.5E1, 5E11,55E110hm | 500GOhm value
506 J 1FA | Param | Mass R/W| UINTS 2,44 2 =Mass 2 (H2)

3=Mass3

4 = Mass 4 (Helium)

3.9.2.3 Parameter LEN

The parameter LEN specifies the length of the data to be write in bytes. The length of the LD
command to be write based on the LD Protocol is taken from the LD command table of the protocol
descriptions.

The parameter LEN needs to be calculated based on the data type of the LD command to be write.
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Command Min-. Def - No
dez| hex Class | Name RN Data type Max- value LDS3000 LDS3000 MsSB fieldbus
support
502 | 1F6 | Param | Amplifier range R UINTS 0,3.3 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 R FLOAT 45E1,5E11, 5.5E110hm | 500GOhm value
506 | 1FA | Param | Mass RN UINT8 2,44 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
UINT8 Unsigned 8 bit integer 1
UINT16 Unsigned 16 bit integer 2
UINT32 Unsigned 32 bit integer 4
FLOAT Floating point / real number 4
CHAR Character 1

Some LD commands are of the array data type. This is indicated by a square bracket after the data
type itself (e.g. FLOAT[3]). The number in the brackets indicates the number of array elements (e.g.
[3] = 3 array elements).

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

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

Example:

520 | 208 | Calibration factors vacuum RIW| FLOAT[3] | Cdlibration factors for vacuum mode
(and for AQ-mods)

Index 0: mass 2

Index 1: mass 3

Index 2 mass 4

The LD command 520 "Cal factors vacuum" is an array with 3 array elements of data type FLOAT. The
data type FLOAT has a length of 4 bytes.

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

LEN = 4 bytes * 3 = 12 bytes
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Attention!
If the data type of the LD command to be write is an array, it is not possible to write only one of the
array element. It must be always write the whole array with all array elements.

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

3.9.2.4 Parameter RECORD

The parameter RECORD specifies the data to be write to the leak detector. For this reason, the data
type of the parameter RECORD need to be the same like the data type of the LD command.

Please use the data types in the corresponding list below.

Data type leak detector Meaning Data type Step?7
SINT8 Signed 8 bit integer Byte

SINT16 Signed 16 bit integer INT

SINT32 Signed 32 bit integer DINT

UINT8 Unsigned 8 bit integer Byte

UINT16 Unsigned 16 bit integer INT

UINT32 Unsigned 32 bit integer DINT

FLOAT Floating point / real number REAL

CHAR Character CHAR

If the LD command to be write is an array, please also use an array with the same array dimensions
and the corresponding data type.

Example:

520 | 208 | Calibration factors vacuum RMW | FLOAT]3] | Calibration factors for vacuum mode
(and for AQ-mode)

Index 0 mass 2

Index 1 mass 3

Index 2: mass 4

=

The LD command 520 "Cal factors vacuum" is an array with 3 array elements of data type FLOAT. The
data type FLOAT corresponds to the data type REAL in Step7.

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

Adresse |Name Typ Anfangswert |Kommentar
o STRUCT
+0.0| |Calibration factors VAC |(RRRAR¥[O..2] LD520: Calibration factors for wvacuum mode
*4 0 BERL
=12.0 END STRUCT
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Adresse |HName Typ Anfangswert Aktualwert Kommentar

0.WCalibration factors WAC[0] [REAL 0_000000e+000 |0.000000e+000 (LD520: Calibration factors for vacuum mode

4_0|Calibration factors VAC[1] (REAL 0_000000e+000 |0.000000e+000

3_0|Calibration factors VAC[2] (REAL 0_000000e+000 |0.000000e+000

3.9.3 Example 1: Acyclically write Trigger values by using LD command 385

To write the parameter “Trigger” from the PLC controller to the leak detector acyclically, use LD
command table in the protocol description with the parameter to be write

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

Command Min-. Def.- No
dez| hex Class | Name R/W | Data type Max. value LDS3000 LDS3000 MSB fieldbus
support
370 | 172 | Param | Amp test R/W | UINT8 0 = no test with calibration
1 = test with calibration
371 | 173 | Status | Run Amp test RW | UINT8 write: 1 = test now

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

380 | 17C | Param | Search active RW/| UINT8 0,01 0=0f

1=0N

lnggerE for search in HIGHFLOW SL3000XL on_ly
385 [ 181 | Param | Trigger [mbar*l/s] R/W| FLOAT[4] | 1E-12, 1E-5, 1E3 Trigger in mbar*lis
387 | 183 | Status | Trigger status R [ UINT8 Trigger status

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

Bit 1 = Tnigger2
Bit 2 = Tnigger3
Bit 3= Tngger4
390 | 188 | Param | Test leak extern vacuum R/W| FLOAT[3] | 1E-9, 9.8E-1, 9.9E1 Test leak extern Vacuum [mbar*l/s]
[mbar*lis] (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] | R/W| FLOAT[3] | 5.0E-6, 8.9E-1, 9.9E-1 Test leak extern for sniff mode in mbar*lis X
Index [0] = Mass2 forming gas 5/95
Index [1] = Mass 3

Index [2] =Mass 4 Helium

394 | 18A | Param | Testleak intemn [mbar*l/s] R/W| FLOAT 1E-9, 9.9E-1, 9.9E1 Testleak intern in mbarl/s

Figure 22 LD command table LD command 385

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

To write the Trigger values by using the LD command number 385 from the Leak Detector via
the BM1000 PROFINET-IO Module, the following input parameters of the SFB53 “WRREC”
needs to be set correspondingly to the LD command number:
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DBZ
IDE_SFESS

“"IDE_

SFBEZ"

5FB53

Write a Process
Data Decord
"WRREC"
—{EN

.. ={BEQ DONE =
L. —In BUSY [ _
.. w{ INDEX ERROR |
 —{LEN STATUS [
. —|RECOED ENO |-
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o ID (logical address of the PROFINET-1O Slave)
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Figure 23 Hardware configuration 12

Each slot of the PROFINET-IO slave has its own logical address range. The logical
address ranges of the PROFINET-I0 BM1000 Module are shown in the following

figure.
7 Geapent 7 smond SHELEET
& inpext 7 s L0860
3 Anaeat S s SR BE
4] o S SB8. AR
F || Ao T s SET. R
E (] o 7 bt S5
Rl W 25T
E || e 7 b S5
R T SR EE
RN W P
77 inpen s SET. S5
e ikt 7 ssend SRS

Figure 24 Hardware configuration logical addresses 4
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To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot
0 needs to be taken.

ID = 2041

o INDEX
The INDEX needs to be set to the LD command which should be read or write.
INDEX = 385

e LEN

The parameter LEN defines he maximum length (in bytes) of the data record that
wants to be read.

The maximum length of the data record needs to be taken out from the LD
Commands table of the protocol description.

385 | 181 | Param | Trigger [mbar*l/s] RN|| FLOAT[4] | 1E-12,1E-5,1E3 Trigger in mbar*lis
A

Figure 25 LD command table LD command 385

The parameter LEN corresponded with the data type of the LD command table. In
this case the data type of LD command number 385 is an array of FLOAT with 4 array
entries, which corresponds to a length of 16 bytes.

Attention:
If the data type of an LD command is an array all array entries will be transferred. The
length of the data type in bytes needs to be multiplied with the array entries

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

e RECORD
The parameter “RECORD” specifies the source for the write data record. For this
reason the parameter “RECORD” needs to be the same data type with also the same
length like in the LD command table of the Protocol description.

L I
385 | 181 | Param | Trigger [mbar*lis] RVY | FLOATI4] || 1E-12, 1E-5, 1E3 Trigger in mbarl/s
+0.0( |LD 385 Trigger I|I;RRAY[IZI..3] LD command 385: Trigger [mbar*l/s]
4.0 [[z=ac
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3. Insert Siemens standard Function Block SFB53 “WRREC” into the PLC program

The Function Block SFB53 “WRREC” is called in a normal Function

(e.g. FC1000). To be

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

Netzwerk 6 : Write acyclic Data: LD command 385 Trigger

o "DB Rcyclic Data Exchange™ 5FB 53 WRREC.IN.REQ
Rising edge only! FE o UHM IMP WR_REQY

= "IMP WR_REQ™

CALI  “HoDEoe =ILBE SFES3™

|z=c ="M wWR mEC”

o ="DB_ Acyclic Data Exchange™.SFB 53 WRREC.IN.ID
INDEX :="DB Rcyclic Data Exchange™ .SFE 53 WRREC.IN.INDEX
LEN ="DB_Acyclic Data Exchange™.SFB 53 WRREC.IN.LEN
DONE ="DB Rcyclic Data Exchange"™ . SFE 53 _WRREC.QUT .DONE 0
BUSY ="DB Rcyclic Data Exchange"™ . SFE 53 WRREC.QUT .BUSY 1
ERRQOR :="DB_Rcyclic Data Exchange™ .5FE_53_WRREC.OUT _ERROR 2
STATUS:="DB_Rcyclic Data Exchange™ .5FE_53_WRREC.OUT .STRTUS
RECORD:="DB_Rhcyclic Data™.LD 335 Trigger

Figure 26 Step7 Function SFB53

Attention:

will be transferred several times!

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

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

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

number from the LD protocol of the Leak Detector.

e |D=2041
e INDEX =385
e LEN=16

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

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

Attention:

The parameter “RECORD” must be filled with data before sending
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3.9.4 Example 2: Acyclically write Test leak extern vacuum by using LD command 390

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

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

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

Command

dez

hex

Class | Name

RIW

Data type

Min-, Def.-,
Max- value LDS3000

LDS3000 MSE

No
fieldbus
support

370

172

Param | Amp fest

RIW

UINT8

0 = no test with calibration
1 = test with calibration

n

173

Status | Run Amp test

UINTS

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

380

17C

Param | Search active

RIW

UINT8

0,01

0=0f
1=0N
frigger2 for search in HIGHFLOW SL3000XL only

385

181

Param | Trigger [mbar*l/s]

RIW

FLOATH]

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

Trigger in mbar*lis

387

183

Status | Trigger status

UINT8

Trigger status

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

Bit 1 = Tnigger2

Bit 2 = Tnigger3

Bit3= Tri%ertl

390

186

Test leak extern vacuum
[mbar*lis]

Param

RIW

FLOAT[3]

1E-9, 9.9E-1, 9.9E-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"Ifs]

RW

FLOAT3]

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*lis]

RIW

FLOAT

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

Testleak intern in mbar‘lis

Figure 27 LD command table LD command 385

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

To write the Trigger values by using the LD command number 390 from the Leak Detector via
the BM1000 PROFINET-IO Module, the following input parameters of the SFB53 “WRREC”
needs to be set correspondingly to the LD command number:

DBZ
IDE_SFEEZR
"IDE_
SFES3"
SFB53
Write a Process
Data Becord
"WRREC"
—{EN
—{RE] DONE = |
- I BUSY o |
—|INDEX ERROE | _ .
= LEN BTATUS |
—{RECORT ENOD -
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o ID (logical address of the PROFINET-1O Slave)

=

E@ Hu Config - [SIMATIC 300(1) (Configuration) -- LDE3000_PM]
@lf station Edit Insert PLC iew Options  Window  Help

D8 & an g |2 %8 | k2

»

E[D]IM‘IS‘I-S PH/DF CPU

|.m

2 ff157-8 PN/DP CPIY E |

X1 A0 |

X1 P71 A Poit 7 Ethemet{1]: PROFINET-I0-System (100]
XTP2A Pt 2

XA Poit 3

w2 DP Master

INFICON
EM1000

:Iﬂ [1) BM1000

Slat Module Order number | address [ address Diagnostic address: Comment
& BMIERE FER-FIE LI
v Aranaee AR
Faw? ST
A Al AR
Feapunt 1 smnd ST
Ayt 7 oo
Ayt £ s
et S o
Ayt 7 oo
ingeat 7 bt
ingeat 7 bt
ingeat 7 bt
Ayt £ s
Ayt £ s
Ayt £ s
A Ayt 7 oo

3

5}

.

kg

R

ST

Figure 28 Hardware configuration 12

Each slot of the PROFINET-IO slave has its own logical address range. The logical
address ranges of the PROFINET-I0 BM1000 Module are shown in the following

figure.
7 Geapent 7 smond SHELEET
& inpext 7 s L0860
3 Anaeat S s SR BE
4] o S SB8. AR
F || Ao T s SET. R
E (] o 7 bt S5
Rl W 25T
E || e 7 b S5
R T SR EE
RN W P
77 inpen s SET. S5
e ikt 7 ssend SRS

Figure 29 Hardware configuration logical addresses 4
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To address the INFICON BM1000 PROFINET-IO slave the “Diagnostic address” of Slot
0 needs to be taken.

ID = 2041

o INDEX
The INDEX needs to be set to the LD command which should be read or write.
INDEX = 390

e LEN

The parameter LEN defines he maximum length (in bytes) of the data record that
wants to be read.

The maximum length of the data record needs to be taken out from the LD
Commands table of the protocol description.

390 | 186 | Test leak extern vacuum R/W] FLOAT[3] (| Test leak extern Vacuum [mbar*l/s]
[misar*lfs] (Also valid for AQ mode)
Index 0: Mass 2
Index 1: Mass 3
Index 2: Mass 4 Helium

Figure 30 LD command table LD command 385

The parameter LEN corresponded with the data type of the LD command table. In
this case the data type of LD command number 390 is an array of FLOAT with 3 array
entries, which corresponds to a length of 12 bytes.

Attention:
If the data type of an LD command is an array all array entries will be transferred. The
length of the data type in bytes needs to be multiplied with the array entries

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

e RECORD
The parameter “RECORD” specifies the source for the write data record. For this
reason the parameter “RECORD” needs to be the same data type with also the same
length like in the LD command table of the Protocol description.
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390 | 186 | Test leak extern vacuum R FLOAT[3] | Testleak extern Vacuum [mbar*l/s]
[misar*lfs] (Also valid for AQ mode)
Index 0: Mass 2
Index 1: Mass 3
Index 2: Mass 4 Helium
+0._0 |LD 335 _Trigger IlBRRBY[EI_ -31] LD command 385: Trigger [mbar*l/s]
*4.0 I| RELL

3. Insert Siemens standard Function Block SFB53 “WRREC” into the PLC program

The Function Block SFB53 “WRREC” is called in a normal Function (e.g. FC1000). To be
flexible, all input and output parameters are parameterized to a Data Block (e.g. DB1000).

Hetzwerk 6 : Write acyclic Data: LD command 385 Trigger
u "DB Rcyclic Data Exchange" .SFBE 53 WREEC.IN.RED DBE1000 . DBX1
. . FP "HM IMP WE REQ™ 1
1 — =
Rising edge only! | “IME WE_REQ" .
CELL  rHERECT ~I1DB SFRS3™
|z=c  :=r1mp wR nEgv]
ID :="DEB_RAcyclic Data_Exchange™ .SFE_53_WRREC.IN.ID
INDEX :="DB Rcyclic Data_ Exchange"™ .SFB 53 _WRREC.IN.INDEX
LEN :="DEB_Acyclic Data_Exchange".SFB_53_WRREC.IN.LEN
DONE :="DB Rcyclic Data Exchange"™ .SFB 53_WRREC.OUT .DONE 0
BUSY :="DB Rcyclic Data_ Exchange"™ .SFB 53 _WRREC.OUT .BUSY 1
ERRQOR :="DB Rcyclic Data_ Exchange"™ .SFB 53 _WRREC.OUT ._ERROR 2
STATUS:="DE Rcyclic Data_ Exchange"™ .SFB 53_WRREC.OUT .STRTUS
RECORD:="DB Acyclic Data™.LD_ 385 Trigger

Figure 31 Step7 Function SFB53

Attention:

will be transferred several times!

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

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

The input parameters ID, INDEX, LEN and RECORD needs to be set based on the LD command
number from the LD protocol of the Leak Detector.

e |D=2041

e INDEX =385

e LEN

=16

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

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

Attention:

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