ANTOINE BENOIT
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SUMMARY

Context and motivations

What is the LabVIEW Universal control Interface for residual gas Analysis 2
Design and development
What does the application offer ¢

Important information regarding the application

Live Demo
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CONTEXT

~ 200 mass spectrometers belonging to the Vacuum group
are used to perform residual gas analysis.

The mass spectrometers panel is represented by several
models of RGAs, from different manufacturers.

The more represented models are :

Pfeiffer PRISMA PLUS (QMS 220) and PRISMA (QMS 200)
Pfeiffer HIQUAD (QMS 700) and MAGIC BOX (QMS 422)
HIDEN HAL 101

15/03/2019 UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 3



CONTEXT : TE-VSC RGAs MODELS DISTRIBUTION

® PFEIFFER

BTHERMO

B MKS

B HIDEN

8 GRANVILLE PHILLIPS
BINFICON

INFICON — — & — &7 77 =

PRISMA PRO : —

~200 RGAS
OWN BY
TE-VSC

Credits for data input :
Sophie Meunier, 12/17
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CONTEXT

Each RGA is different.
This implies different:

- communication protocol
- commands used

- manufacturer software
- outputs files formats

Not really convenient for users

who have to deal with
different RGA models

15/03/2019

Hardware side Software side

RGA COMPUTER

—

Communication
protocol

ﬁ

analyzer

Control interface

Control unit

Ethernet (OPCDA) @

QUADERA

Hiden HAL 7 massoft

uSB

v

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 5



CONTEXT : TE-VSC RGAs PANEL DESCRIPTION




CONTEXT

Consolidation program of Pfeiffer electronics

QMS 112
QMS 422 — magic box
Prisma 200

The electronics of QMS 112 and 422 are getting replaced by HiQuad and the
Prisma electronics by Prisma Plus.
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MOTIVATIONS : GOALS

“Build a universal driver for all RGAs, easy to use,
easy to maintain to offer an alternative to the
manufacturer applications”



MOTIVATION : BENEFITS AND DRAWBACKS

Benefits

A friendly interface, common for each model of RGA, defined based on expert users requirements.
One software able to control several RGAs

A common output file format for all scans. Results are presented in the same format no matter the
RGA used.

Possibility to implement new custom functionalities on the users requests.

Drawbacks

Home development : “lt's our responsibility to maintain the application”
If the manufacturers decides to change firmware or communication
protocol, the drivers will have to be modified for the application

15/03/2019 UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 9



WHAT IS THE LABVIEW FOR RGA APPLICATION?

Unique tool for the control of different RGA models through the same software

Easy and user friendly interface

Simple to perform your measurements and to export data
Alternative tool to the manufacturer application,
developed to make your life easier.

Offers control for

<§O QMS 220/ Prisma plus from Pfeiffer

{ QMS 700 / Hiquad from Pfeiffer
.

%‘ HAL 101 from Hiden Analytical

15/03/2019

% LabVIEW 4 RGA - A CERN Devellopment applicati

ion - BETA YERSION

L= e s

File Edit Yiew Tools Help

1t

rga001 dyndns.cern.ch

fon current [A]

LABVIEW FOR RGA

Mo,
24/01/2018 11:49:36 b 3’ M 1':»
sewore  DEASORF

MASS SCAN
(LOOE LU 0124114719 |~
1.00E-12-
1.00E-13
= Are, C3H4+
1.00E-14-
1.00E-15- ] ] 0 0 g ] ] ] ] ] ] ] v ' ' . . ]
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 32 34 36 38 40 42 44 46 483 50
Mass (amu) Beis R
SCAN INFO : dwell speed : 1 slomu measurement done in Faradey mods
QUICK MENU LOGGER ENVIRONMENT
FILAMENT + CsvnhLVARGANtrUR K resultsh scansi 180124 11-46-27 .13 name value
C\ HLVARGANtrunkires e Itshscansy190124_11-45- S| 1FLAMENT pCTLAL 268 [4]
SEM - TFIL PROTECTION ) 3514
14615 EMISSION CURRENT SETTING 2.0 [ma]
DEGAS 2018/01/24 11:45:41; --> Requested scan stop EMI CURRENT 2.0 [mA)
SEM WOLTAGE SETTING 00
SCAN White your comment here and click the LOG button to add it to LOG log | SEMvOLTAGE 1048 M

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 10



RGA MODELS DISTRIBUTION BY CONTROL FROM LabVIEW FOR RGA
Control covered

INFICON - — = = — — — — = - by LabVIEW for

RGA application

today

- Control covered by
LabVIEW for RGA

PRISMA PRO at the end of the
\\ consolidation
\ Program
- Not covered
QMG 112 and

PRISMA becomes PRISMA PLUS
at the end of the consolidation
program

QMS422 converted
to QMS700 at the
end of the -

—

consolidation
program

~ 50% of RGA panel
controllable today

\

~ 80% of RGA panel
controllable after
consolidation program

15/03/2019 1
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DEVELOPMENT USING LABVIEW

Why LabVIEW ?

LabVIEW is a powerful programming language when dealing with devices and
Graphical User Interfaces.

LabVIEW is already widely used in TE-VSC labs

CERN as a great experience with LabVIEW development.

The “CERN LabVIEW team” will offer support and serenity for the project over time.
Object Oriented Programming in LabVIEW offers the flexibility of development
needed for this project and is a common way of programming among the LabVIEW

experts

15/03/2019 UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 12



LABVIEW DESIGN : Q0P CONCEPTS

Application is based on Object Oriented Programming in LabVIEW

OOP offers modularity at runtime. Using “classes”, the function or “method” to be executed can change
depending on the class Object currently used. This is what we call dynamically dispatched code

Some OOP concepts :

“class” = implementation of a data cluster and “methods” related to it.

“Parent class” = A parent implementation of a class from which child classes will inherit from.

“Child classes” = specific implementation that can be define as a kind of “the mother class”.

“Inheritance” = A child inherits from a mother, he can do what the mother can do in addition to what only he can do.
“Dynamic dispatch” = Depending on the class provided, child classes can execute their own version of the methods to execute

EXAMPLE :
Vehicle is a “mother

Mother class Truck and car have their own implementation of

,. the “who am | vi" Truck.bvclass o

implementation. Truck °

and car are child Truckvclass [
Child classes

Vehic|e. car.I‘.rcIass

At run time the executed version of the “who am | carlvelass

implementations of a o

[2” vi will depend on the object provided.

15/03/2019 UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 13



LABVIEW DESIGN

COMMUNICATION

CLASS

RGA ,
CLASS ' Each child have in addition to the mother :
i content their own content,such as scan !
CONFIG . configuration or personal parameters :
CLASS TTTTTTTTTmmmmeTomomemeonoomooees |

RGA

APPLICATION

CLASS ST T TS T T T ST T ST T T T T T e e e e 1

|
| Message communication references
|

' - Logger

. - Process manager

:

|

|

|

|

|

- User Interface manager
- Efc..

15/03/2019 UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 14



CONNECTION SETUP PANEL

step 1:sele

LABVIEW DESIGN

SELECT YOUR RGA MODEL

HDEN

W[y -~ T e
U pre———

£? LabVIEW 4 RGA - A CERM Devellopment application - BETA VERSION e e ==
File Edit Wiew Tools Help

LABVIEW FOR RGA
N
1AL dyndne.comn.ch 24/01/2018 11:49:36 W 3’ M h»
SEMOFF  DEASOFF
MASS SCAN lud
1.00E-11- 012411-47-19 A
1.00E-12-|
X
E
[
= LO00E-13-
]
g
=
g
Ar+, C3H4+
1.00E-14-
1.00E-15- 0 T T 0 T T T 0 3 0 T g I ' [l ' 1 |
[ 16 18 20 22 24 26 238 30 32 34 36 38 40 42 44 46 43 50

Mass (amu) S

SCAN INFO ¢ duwell speed : 1 siwnw messurement done in Faroday mode

QUICK MENU LOGGER ENVIRONMENT
FILAMENT 2018/01/24 11:48:53: --> scan saved a3 ! Clsvn\LVARGANtrunkre sults\scansi180124_11-46-27.ts name value
------- i 2018/01/24 11:48:00: -> scan saved as | Chsun\LVARGANtrun ke sultshscans\180124_11-45-35.5 ) DFILAMENT (2CTUAL) 268 4]
Lt e~ SEM 2018/01/24 11:47: » Requested tart LFIL PROTECTION ) 35 [A]

P 3 —— — ; equested scan stal
= 2 it while commanication test are done... = ZETUF AT — cone EMISSION CLRRENT SETTING 20 ma
LOCAL MODE = DEGAS 2018/01/24 1146:41: --> Requested scan stop EMI CURRENT 2.0 [ma]
Ping of RGAOOL success - SEM VOLTAGE SETTING Ll

oo s  fousd with 71 SCAN Write your comment here and click the LOG button to add itto LOG log | SEMVOLTAGE 1046

"_RGA_PROCESS successfuly created
MY RGA IP MY RGA CLIENT " success fuly created

ame can be used ) ice name PTM28611-44515567

if network mode dynas

CUCKHEREOR PRESS
ENTERTO VALIDATE

ce Type: QMG220 - PrismaPlus
hes

g e 1.Setup :
2. Startup
3. Execute

4. Shudown

15/03/2019

Selection of the RGA, configuration, and communication tests
Launch of specific additional processes that may be requiered
This is the core code, with the user interface

Handle the shutdown of the application

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 15



LABVIEW DESIGN

CORE Code Architecture is based on OOP Plugin Architecture template

L EE]
nnnnn

rronitating_area| @ SubPanel

rronitoring_area

logger_area| @ SubPanel

logger_area

easurernent_area|® SubPanel

rmeasurement_area

status_area|# SubPanel

status_area

Filarment_panel|# Boolean

Filarnent_panel

degas panel|@ Boolean

SEM_panel | @ Boolean

F—  degas panel
- SERA_panel
|

scan_panel | @ Boolean

scan_panel

H' User Bvent ¥

f % 2 Reg Events B[

PRODUCER (GUI INTERFACE]

[ Ma Error 't

Do if o error

] ‘[Z]Menu Selection {User)
—={3+] checkwhich menu is trigger to act
accordingly

[ Mo Error 't
D & execute DOwi of the corresp. PM, check stop

P Mo Errar Vt

D& Execute DOwi of the corresp, GLI message,
check stop notif,

1. Get GUiterns references

2. fill up qui class
with the infos

Jreqister for user event

4. Run init sequence

5. ACT: PRODUCER - COMSURMER - GLI

15/03/2019

CORE CODE IMPLEMENTATION

CORE CODE BASED ON MESSAGING TEMPLATE.

3 CORE PROCESSES

PRODUCER

Handles users interaction and other requests

CONSUMER
Perform actions related to core code.

GUI LOOP
Handles the actions Related to the GUI

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 16



LABVIEW DESIGN : APPLICATION WORKFLOW

NS A AN e A e R s [ LabVIEW 4 RGA - A CERN Devellopment application - BETA VERSION o] -® ]
CONNECTION SETUP PANEL Piease wait while communication test are done... File Edit View Tools Help
SELECT YOUR RGA MODEL ‘ Device info LabVIEW for RGAD 5 Scan acTvITY
QMG220 - PrismaPlus 14/03/2013 13:08:58 ; M t: e
step 1: select connection mode : Ping of RGA0I] success DEGASOFF  NOSCAN
PRISMA PLUS machine found with IP : MASS SCAN o
L0oe:2 190314123733 pAv

process MY_RGA_PROCESS successfuly created
OPC server " MY RGA CLIENT " successfuly created

Device name PTM28611-44515567 100810
LOCAL MODE . .
Device Type: QMG220 - PrismaPlus g
model matches § 1.00E-11-]
. g
S step 2 : Provide IP adress g
« 3
MY RGA IP < § rooen
(if network mode dynamic name can be used )
- waiting 10 seconds for connection sanity 1.00E-13-)
CLICK HEREOR PRESS H s ? e
ENTER T YALIDATE i .t time remaining : 7 seconds ...
T = 1.00E-14-7
1 24 26 46
Mass (amu) HE2e
SCAN INFO: dwell speed : 1 slamu measurement done in SEM mode ( wltage = 900.000000)
QUICK MENU LOGGER ENVIRONMENT  fastupdate:  13:08:56
FILAMENT 2019/03/14 12:36:28: --> Requested scan stop name value

2019/03/14 measurement end || IFILAMENT (ACTUAL) 2614

SEM 2019/03/14 scan saved 35 : C:\git\varga\trunk\results\scans\190314 12-37-334sv || IFIL (PROTECTION) 3514
2019/03/14 Requested scan start EMISSION CURRENT SETTING 2.0 (ma]

DEGAS 2019/03/1412:37:0%: --> Requested scan stop || EMICURRENT 20 (ma)
SEM VOLTAGE 884V

SCAN Write your comment here and click the LOG button to add it to LOG Jog | SEMVOLTAGE SETTING a0M
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File  Edit ‘iew Tools  Help

Device info LabWIEW for RGAS ) L) SCAN ACTIVITY
QMG220 - PrismaPlus 140372019 12:47:11 ﬂ_’ § ah“‘_' | 5

MOME
DEGAS OFF  NOSCAN

USER INTERFACE

MASS SCAN of

LOQE-11-
Specific menus, populated at start for each RGA :

0 Data export

o Display switch

0 Access to RGA specific Options such as lon
source parameters for Prisma plus or
Environment Parameters for Hiden

180124 11-47-19  p=w

1O0E-12-

RGA Status and information

Graphical area :

B 0 22 M 2 28 30 32 4 36 2@ 40 42 a4 46 48 S0

fon current [A]
i

Display of Mass scan, MID scan , scan Mass {ar) +HE»
hiSfOf)’, scan overldys SCAN INFO : dwell speed : 1 slemu measurement done in Faredey mode
QUITER MENLI LOGGER ENVIROMNMENT
FILAMERNT IEOLEA 104852 <= scan swved a2 ChpenALVIRGA ke sultshscans 180124 11- 463745 name walue
HIE/DL24 11:48:00; --» scan saved as 1 Crimn\LVARGA runkYyre sultshscans \ 180124_11-45-35.¢; [ FILAMENT [ACTLLAL] .66 14
SEM IEOLA 1LAT0L: --» Requested 1can itart LFIL PROTECTION ) LE 4
QUiCk menus access: H180124 11:46:51: --5 sem off EMISSICN CLIRRENT SETTING 2.0 [rmad]
DEGAS AN1E/DLF24 1L:46:4L: --» Requested scan stop EMI CLIRRENT 200 ]
FI I a menf oph ons SCAN Write wour comement bere and click the L6 button to add itta LOG lag z:: Et::g: SETG lﬂuﬁm['-']
SEM options I I
Degas operations
Scan Operations Application log RGA Environment data
15/03/2019 UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS



IMPORTANT INFORMATION

15/03/2019

This tool can be used by anyone from CERN.

It is available today and can be found here :
\\cern.ch\dfs\Services\PMA\Vacuum\RGA\lv4rga installer\

A user guide is available with it and describes all the software and the installation
procedure.

You must have manufacturer softwares previously installed before using the application.

For RGA using Ethernet protocols : You have to use the manufacturer tools to get the IP.
There is no IP detection tool included in the LabVIEW software

All questions, requests, feedbacks can be addressed to Bernard HENRIST (TE-VSC-VSM)

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS 19


file://cern.ch/dfs/Services/PMA/Vacuum/RGA/lv4rga installer/

IMPORTANT INFORMATION

Original development done by : Antoine BENOIT

under supervision of : Adriaan RIJLLART
Odd Oyvind Andreassen
Berthold JENNINGER

And special Support of : Sophie MEUNIER
Bernard HENRIST
Vincent BAGLIN
The LabVIEW TEAM

B Contact persons for the application

15/03/2019

TE/VSC/VSM

EN-SMM-MTA
EN-SMM-MTA
TE-VSC-VSM

TE-VSC-VSM
TE-VSC-VSM
TE-VSC-VSM
EN-SMM-MTA

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS
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DEMO

THANKS YOU FOR YOUR ATTENTION |






FUNCTIONALITIES : STATUS VIEW, FILAMENT CONTROL, SEM CONTROL AND DEGASSING

Filament panel

QUICK MENU -

FILAMENT FILAMENT ACTION
~M el

SeM W~

DEGAS

SCAN =M=

CLICK TO TURN
FILAMENT OFF

CHANGE OF ACTIVE FILAMENT :

| immener | s

=) —

SEM CONFIGURATION

SEM CONFIGURATION Recommended SEM for Prisma Plus = 1000%

SEM veoltage recommended for hiden = 800V 800 V| |serwewvaiue
o v |l =

TURN SEM OFF

Hiden SEM panel Prisma plus and Hiquad
SEM panel

15/03/2019

Hiden Status bar Prisma and Hiquad Status bar

Mo }
i [
£2 Multiplier DEGAS OFF  NOSCAN

i SCAN ACTIVITY
‘*Fl k’ NOME

DEGAS OFF WO SCANW

a =
DEGAS SETTINGS
2 (=]
QUICK MENU Filament selection
DEGAS SETTINGS FILAMENT N —

: : SEM
Filament selection

Degas options

FIFL F2

actialvalue  @ENDE

I emissian q i, g (0-10)

S’C"“chck here to open th

- (0-35)
time options I protection 3.5 A 3.5
[T] cantinuous 0 Frin
time options
actialalue @nge
START DEGAS [Cleontinuous 5 min [ (0993

23

UPDATE DEGAS
SETTINGS OMLY

START DEGAS ‘

HIDEN panel for filament degassing

PFEIFFER panel for filament degassing
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FUNCTIONALITIES : MASS SCANS CONFIGURATION

Mass scan configuration panel
for Prisma plus and Hiquad

Mass scan configuration panel for Hiden

Standard mode

m (=] & i ]
Mass scan configuration
scan configuration mass scan configuration
scan type ( normal/ filter) from 0.00 amu
SCAN-F to 50.00 amu
dwell speed
1 sfamu P
Estimated cycle time (s) | MalM =
DContinuous scan
Acquisition cycles RESET CONFIGURATION
1
STORE COMFIGURATION
5 ﬂ START S5CAN
Warning! default value is 50
only expert can change it
15/03/2019

. .
High dynamic range mode
| |
mm (i3 - (S
Mass scan configuration Mass scan configuration
input configuration mass scan configuration input configuration mass scan configuration
input selection SEM from 1.00 amu input selection SEM from 1.00 amu
.r?: Standard aquisition to 50.00 amu E‘ High dynamic range to 30.00 amu
step 0.10 amu step 0.10 amu
=]
Start Range |7 E-9 [T Continuous scan Range E E-g [[]Continuous scan
[¥] Autorange Nscans 1 Nscans 1
. = =
Highest [+ E-9 Min cycle time (s) Decades |5 4 Decades Min cycle time (s)
lowest [z  E-14 0.000 0.000
- dwell format © manual -
Settle | 2000 @ms Estimated cycle time (5) | NaN | %20 manual dwell Estimated cycletime (s)| NaN | (g%
Dwell 100 @ me 100 ms
Reset configuration Reset configuration
Auto Zera [ Auto Zera [
Defer Auto Range Store config as default Defer Auto Range Store config as default
Valid settings Valid settings

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS
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1

FUNCTIONALITIES : MASS SCANS VISUALIZATION

actual scan view

o

scale options MASS SCAN

log scale LOOED 100719093216
disable autoscale
mass autoscale 1.00E-10-
Tautoscale
mass upscale 100 TR
mass downscale [1} '&1 T
Tupscale 189 B :g
Idownstale 1E-14 g 1.00E-12-]

cursor options E
CUFSOF Mass 0 §
mass 18 1.00E-13 -
current 2.21E-11
normalize to cursor position

offset options L0
addofisel || 16-13

no offset applied

1.00E-15-/
Muass (amu)

SCAN INFO . dwell speed : I slamu mevsuranent done in SEM mode ( wolioge = 800.000000)

View actual scan

Scan automatically saved when

Can be manually export to destination
of choice from the file menu

15/03/2019

R R R e
0 2 4 6 8 1012 14 16 18 20 22 24 26 23 30 32 34 326 33 40 42 44 46 43 50

= ol

Scan history navigation view

MASS SCAM HISTORY | ONE TRACE DISPLAY ) d’

trace selection
7 190719 09-32-16

LOOE-§-17

190719 09-32-16  r*w

190219 09-35-14
190219 09-36-08
190219 09-37-00
190219 09-37-55
190219 09-38-49
190219 _09-39-42
190219 09-40-36

||||| E
]
=
o
- E
- 3
cursor options E
CUTFEOT W66 L
mass .5
current 194E-13
featurad options

0 2 4 & B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 48 48 S0
Mass (amu) BE = wl

View previous scan
Export of selected scan
Select scan to perform acceptance test

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS
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FUNCTIONALITIES : MASS SCAN OVERLAY

Visualize all scan Overlayed

Get MID over mass scans view using
the cursor

Export selected traces all together in
the same file.

15/03/2019

1

scale options
log scale

disable autoscale

mass autoscale

I autoscale
mass upscale 50
mass downscale 1]
1 upscale 1E-9 El
I downscale 1E-14 El
cursor options
Ccursor mass 0

trace options
shiowe all
hide all

featured options

delete unselected traces

save displayed traces

MASS SCAN HISTORY Ef
1.00E-9-
190219 09-32-16 [/~
7] 190219_09-34-21
= L.O0E-10- - -
E 190719_09-35-14 [~
£ 1.00E-11- 190219_09-36-08
u
- 190719_09-37-01
. 1.00E-12- 190219_09-37-55 [
190719_09-38-49
1.00E-13- 190719_09-39-42 [~
1'mE_14_I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 25 5 7.5 10125 15 17.5 20 22,5 25 27.5 30 32,5 35 37.5 40 42.5 45 47.5 50
Mass (amu) E b ﬂi
EEsl Plotl [y
< 2.5E-11-
§ 2E11-
3
= L5E-11-
L]
1E'11_| 1 1 1 1 1 1 1 1 1 1
00:31 09:32 09:33 00:34 09:35 00:35 09:36 00:37 09:38 00:39 00:40

Time
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FUNCTIONALITIES : MID SCAN

MID scan configuration panel for

Prisma plus and Hiquad

e

Mass tracking configuration

input configuration dwell speed
X 2 ame o 1 sfamu
X 4 amu resolution
X 12 amu 25 g
Warning! default value is 25
X 16 amu only expert can change it
X 18 amu Empty mass list
X 28 amu Reset configuration
X 32 amu Set as default configuration
X 44 amu :

[click here to use the values a

15/03/2019

MID scan configuration panel for Hiden

Mass tracking configuration

mid configuration

input configuration

remaove mass Range autorange? SEM
X 200 amu E-9 ol scan configuration
[¥] Continuous scan
X 400 amu E9 L oycles
- 1200 amu £2 Settle (100 | ©) % @ ms
= (3] (]
X 1600 amu E-9 : Dwell 100 ) % @ ms
[¥] Auto Zero Defer Auto Range
X 18.00 amu E9
Empty mass list
X 28.00 amu E9
L4 Reset configuration
X 3200 amu E9
Set as default configuration
X 40.00 amu E-2
i LAUNCH SCAM

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS
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MID SCAN VISUALIZATION

Visualize MID scan

Use cursor to get value at
specified time

Show hide traces for comfort
Automatically saved. But can

be exported to destination
of choice from file menu.

15/03/2019

4t

scale options

log scale

disable autoscale
time autoscale

I autoscale

163 =]
1E-14 [=|

trace options

T upscale

I downscale

show all

hide all

MASS FOLLOW-UP

1.00E-9-

1.00E-10-

1.00E-11+

lon current

1.00E-12-

1.00E-13 -

1.00E-14-,
09:50:00

@ 0219

I I 1 1
10:20:00 10:30:00 10:40:00 10:50:00
02719 02119 02719 02719

time ﬂ | ﬂi

I
10:10:00
02119

I
10:00:00
02119

mass 2
mass 4
mass 10
mass 12
mass 15
mass 18
mass 22
mass 22

mass 22

RERERRD

Cursors:

= Bl cursor
mass 2
mass 4
mass 10
mass 12

mass 15

mass 18

X

10:41:13
02,19
10:41:13
02419
10:41:13
02,19
10:41:13
0218
10:41:13
0218
10:41:13
0218

UNIVERSAL CONTROL INTERFACE FOR RESIDUAL GAS ANALYSERS
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2.62E-10
(8. 70E-124
(6,98E-14)
(4.55E-124
(5,55E-13)

(9.12E-12)
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SCAN FILES

Scan are automatically saved in the

result folder of the rga application.

All scan files are text format *.tsv to

be easily processed with

matlab, python, labview, or whatever

tool you like.

15/03/2019

excel,

ZIN Edit View Tools Help
Save latest completed mass scan
Save MID scan

scale options
Tool Bar Menu - File Access

!

e e B NE N %
. & hedrga » results » scans - | 5

File Edit View Took Help
Organize Include in library ~ Share with = Bumn » ==« 0l @ '
& Downloads  * plame Date mcd-Fi::I Type
& Libraries - Sh [ 100311 10-40-24.tsv 11/03/2019 10:41 TSV Fi
k! Pictures - Sh L] 190311 _10-39-31 tew 11/03/2019 10:40 TSV File
. Publicon DF| | [ 150311 10-37-48.tsv 11/03/2019 10:38 TSV File
2L Recent Place| | | 190308 17-14-31 45w 08/03/2019 17:15 TSV File
L E| | ] 190308 17-11-03 HIDEN stand.range tsv  03/03/2019 17:11 TSV File
|| 190308_17-06-05.tsw 08/03/2019 1 TSV File |2
S Libraries [ 190308 16-44-33-MID tsv 08/03/201916:46 TSV File
_;' Documents L 190308 16-42-47 tsv 08/03/2019 16:43 TSV File
o Music | ] 150308 14-48-58 tsv 08/03/2019 14:49 TSV File
| Pictures | 190308 _14-30-00 tsw TSV File
B videos L] 190306_15-35-09 5w TSV File
WL AN FE M. n 37 Tou Cil.
. - 4 | 1n | »
15 items

File save location window

b

- R Y S TR

-
o

11

12|
13
14

15
16 |

21

22

23|
24

25

2 |
27

28

29 |
an

al

az

33|
24|
35

36 |
a7

38

3|
a0

41

42 |
42

a4

5

46 |

username

_|information
| COMMENT

Partial pressure

| SCAN NAME
|RG&Info

Active Filament
lon Source Type

Emission Current [ 15220-1)

Protection current (15220-1) I

RF Polarity

lon reference (15220-1,%01)
Cathode [ 15220-1,%02)

Focus (15220-1)

 |Field axis (15220-1.5/04)

Extraction (15220-1.%03)

s resolution
F1 OFFSET E-D5

' |EP1 OFFSET E-08

EF1 OFFSETE-07
EP1 OFFSET E-08
EP1 OFFSETE-09
EP1 OFFSETE-10
EP1 OFFSETE-11
EP1 OFFSETE-12
FIRST MASS
LAST MASS
DWELL SFEED
WEAS UNIT

SEN STATE
SEM WOLTAGE
Iass

1]
0.03125
0.0623
0.03373
0,125
0.15625
0.1875
0.21873
0.25
0,28125
0,3125
0.24375

antoine BENOIT

test session

thisis an autosaved scan
not specified
190314_12-37-33

QMG220 - 64-D2-41-01-20-80
Filament 1 active

HIGH SEMSITIVITY

3.5

MNEGATIVE
150
-B5
-8.5
-7
-40
50
-6.10426E-10
-3.96777E-10
-6.10426E-12
-3.96777E-12
£.10426E-14
2.96777E-14
4,24246E-14
3.61677E-14
a
50
1s/famu
Ampera

O

Elili)

Current
1.08758E-12
4, 98739E-13
1.665E-13
4,47692E-14
4,19696E-14
1.53666E-13
4.66102E-13
1.03289E-12
1.73096E-12
2,3195E-12
2,66603E-12
2.8161E-12
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JON SOURCE AND ENVIRONMENT DATA

lon source configuration for Prisma and Hiquad

™ LabVIEW 4 RGA - AC

File

208 View Tools Help

ion source configuration

offset calibration

mass scale calibration

=

ION SOURCE CONFIGURATION

FIELDS
Active Filament

Ion Source Type
Emitted current (15700-1)
Protection current (15700-1)
Ion Reference (15700-1.V01)
Cathode({I5700-1.102)
Focus (IL700-1)

Field axis (IL700-1.v04)
Inner Deflection (IL700-
Repeller (I5700-1.V09)

EDIT

VALUES

Filament 1 active
GRID
2.000000
4.500000
150.000000
-100.000000

0.000000
-13.250000
-370.000000
0.000000

Environment configuration for Hiden

™ LabVIEW 4 RGA - A C

File

=08 View Tools

Environment

Protected mode

Help

i

ENVIRONMENT SETUP PANEL

GET P
RIGHTS only

MNAME SHUTDOWN VALUE RGA MODE VALUE UNITS MIN VAL MAXVAL  RESOLUTION
F1 0 1 (1=on,0=off) 0 1 1
F2 0 0 (1=on,0=off) 0 1 1
cage 0 30 v -10.0 100 1
delta-m +0 +0 % -100 +100 +1
electron-energy 70.0 70.0 v 4.0 1500 1
emission 20.000 1000.000 uh 20.000 5000.000 001
focus -90 -80 v -200 0 1
mass 0.40 20.00 amu 0.40 100,00 0.01
mode-change-delay 0 1000 ms 0 2147483647 1
multiplier 0 810 v 0 2000 1
resclution +0 +0 % -100 +100 +1
To be able to edit any of the settings you first
Export configuration Load configuration need to get permission.

Once you get permission, double click on the

15/03/2019

parameter of you choice to access edition.
A=l 2l e
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FUNCTIONALITIES : EP OFFSETS FOR PFEIFFER RGAS

For Hiquad and Prisma plus,
Standard users can access the EP
Offset panel and visualize the values.
Experts can perform and EP Offset
calibration

15/03/2019

[ﬂ rga_QhdG220 lvclassirga-actor-config-epoffsets.wi EI@

EP OFFSET CALIBRATION

field name actual reading Use delete offset buttons to clear the
EP1 OFFSET E-05 -6.10426E-10 EP.offsets value of the RGA
EP1 OFFSET E-06 -3.96777E-10 Use the RECALIBRATE button to make
new EP offset calibration
EP1 OFFSET E-07 -6.10426E-12
You can change reference mass but note
EP1 OFFSET E-08 -3.96777E-12 that this will affect your measur ment !
EP1 OFFSET E-09 6.10426E-14
EP1 OFFSET E-10 3.96777E-14 delete offsets
EP1 OFFSET E-11 4.24246E-14
50, 5@y | APPLY MEWY REFEREMCE
EP1 OFFSET E-12 3.61677E-14
0 RECALIBRATE
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ACCEPTANCE TEST

From the scan navigator window, user can select a scan to perform an acceptance test.

He can select condition of scans as before or after bakeout to apply the corresponding acceptance test limits

trace selection
7 190719 09-32-16

190219 09-35-14
190219 _09-36-08
190219 _09-37-01
190219 _09-37-55
190219 _09-38-49

MASS SCAN HISTORY | ONE TRACE DISPLAY ) d
1.00E-8-

190219 09-32-16 et

1.00E- 10

- 100E-11-
3
mass downscale 0 =
Tupscale L+ |-
S rdomcan e+ % h
eursor options §
....... v = isen
a1 (5]
urren 19413

1.00E-14-|

0 2 4 6 B 1012 14 16 18 20 22 M 26 22 30 32 34 36 32 40 42 44 46 48 50
Mass (amu) HEaw
RGAWVIEw Mass Scan History Window

I

" o]

Use 190311 _16-42-48 for acceptance test 7 i

[ YES 11 NO

Select VES to confirm cycle for acceptance test,

> ] ==}

‘What is the scan conditions

Aherbokeout | [ Beforebakeout |

15/03/2019

Groan e dn B e R e
'

was R
.m,"
I N R R R N A AR
e

AR

The acceptance can be

exported as pdf image or as
text file.

12.03.2019

150 %
10.0 %
&
8 1.00 %
0.100 %~ " ‘ T ’»
oowox- ML LI INANESSMENI IJ 3 LSRR S S ey i
0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
MASS [A.M.U]
Acceptance limit [F
Acceptance Test =]
Acceptance Test ~
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EXPERT VS STANDARD USER INTERFACE

The interface is the same.
Only difference is that expert can access extra functions via the expert password.

This strategy is to prevent basic users from editing parameters they should not need
to touch.

3 =] a2 (]
fON SOURCE CONFIGURATION ion source - expert mode
™ ==
FIELDS YALUES
ION SOURCE CONFIGURATION 5 oot B . settings actual reading
FIELDS VALUES rga_application.vclassirgaapp-get-credential.., :
e s HIGH SENSITIVITY
Active Filament Filament 1 active Ion source type IRl STy
Ton Source Type GRID active filament Filament 1 actiwve Filament 1 active
Emitted curren £ (1S700-1) 2.000000 Please enter the password to get credentials Ermission current . .
P i S700-1 4500000 - .
e thon e 0 ! [rr— Protection current 3.5 3.5
Ion Reference (IS700-1.01) 150.000000 g b
Cathode(I5700-1.V02) ~100.000000 RF Polarity MNEGATIVE NEGATTYE
Focus (L700-1) 0.000000 Ion reference 150 150
S ) 13250000 Field axis (1S220-1V04) -7.000000 Cathode -85 65
Inner Deflection (IL700- -370.000000 Extraction (5230115 a0.000000
Repeller (IS700-1.V09) ooo00o | |  mdon (LY - Focus 8.3 -85
Field axis -7 -1
EDIT EDIT Extraction -40 -40
apply changes

Standard user panel
Cannot edit values

Enter expert password .
Expert panel : can edit parameters
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LABVIEW DESIGN

RGA application class
Configuration Class

Encapsulate function
link to configuration

General Application cluster.
Contains all data needed for a

fle accoss rga application to run Generic LabVIEW
d Object Class
-
Cor CONFIG Fiaa arH] =] FEE | [GGGER U] = (= e hid-dzad MEHire] rzanbart
B w ) d B |8 § "
™ A | ) ] — ]
Messages Classes Additional classes made
D= oFc SERIAL TCP-IF HIDEH
R Contain Core functionalities E for convenience and
— encapsulation of code parts
Communications Classes
Define communication protocols D E
(send command, read data) S

Device Classes
Contains device specific required data
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