Quantitative Gas Analysis
Determination of the concentration of gas species as a part of the hole gas mixture.

predictions:
- QMS with QuadStar software ( QAM-module )
- calibration gases

procedure with the QuadStar software:
- tuning of the ion source parameters ( “ tune up “)
- offset calibration
- mass scale adjust
- zero gas measurement ( background determination )
- gas specific calibration with calibration gases with known concentration
- measurement of the unknown gas mixture

result:
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Tuning of the ion source parameter

prediction: sample gas inlet

“Tuneup” menue , = “lon source ...."
optimation of the ion source parameters regarding of:
- maximum of intensity
- best resolution for the interesting masses
- peak shape
- stability
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Remark:
The ion source parameters ( and the SEM detector voltage ) should never changed
during the following measurements !l!
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Offset calibration

Determination of the offset of the electrometer preamplifier in each range.
J (without gas inlet or with emission off )
4 “Tyneup” menue, & “ offset “, & “parameters”
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- select mass 5,5 amu for QMA 400/430/410 and 50,5 amu for PRISMA
- Set detector type to Faraday and resolution to 1 (Prisma)
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result:
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File Operation Parameters
Previous Offset Values New Ofiset Values
Aange Fast Normal Slow Fast Normal Slow
1E-05 0.00D0E-D5 0.0000E05 0.0000E-05 (0.D0DOE-05 0.0000E-05 0.0000E-05
1E-06 0.0000E-06 0.0000E-06 0.0000E-06 0.0000E-06 0.0000E-06 D.DDCBE-06
1E-07 0.0053E-07 0.0053E-07 0.0060E-D7 0.0054E-07 0.0054E-07 0.0060E-07
1E-08 0.0000E-08 0.0000E-08 0.0000E-08 0.0000E-08 0.0000E-08 0.0000E-08
1E-09 0.0000E-09 D.000GE-08 0.0000E-09 0.0000E-09 0.0060E-09 0.0000E-09
1E-10  0.0054E-10  0.0054E-10 0.0060E-10 0.0055E-10 0.0055E-10  0.0060E-10
1E-11  0.0668E-11  0.0DO0E-11  0.0000E-11  0.06B0E-11  0.0000E-11  0.0000E-11
1E-12 = 0.0054E-12 0.0D60E-12 %>  0.0054E-12 0.0060E-12
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Mass scale adjust
Adjust of the peak maximum of each mass number of interest.

predictions: - gas inlet of the sample gas ( or calibration gases )

parameter:
“Parset menue :)“‘Callbratlon” = “Mass Scale....”
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Aovs Scale Calibratioin $irarmicters oy Lt LN S [ 11 |
Fie Edt Dsdav Furvcbons

Load-Ch-00 CH-3 CH-4 CHSE | cH6 | CH7 =
State ENABLE ~ ENABLE  ENABLE ENABLE  OFF !
Det. Tvpe CH-TRON CH.TRON CH-TROM CH.TRON
Mass 28.00 3200 4000 44 00

=
_ L
Dwell 055 055 055 05s S =
Resolulion 50 50 50 50 = ’-J
Threshold 1E-15 1E15 1E-15 1E:15 2
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“Measure menue, = “Calibration”, = “Mass Scale Adjust”
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Remarks:
- “coarse”’ = “fine”
- inthe “append” mode, new mass numbers will be append, existing mass
numbers will be overwritten

! r seaiadiukansn a) AT R R AT 3 =182
il Fie Operation Parameters =18] x|
Nbr Old Mass New Mass Intensity ‘State
0 2800 20,00 S.990E-09A ok
1 3z 3200 8.30BE-084 ok
2 anm 39.97 1.662E-08 ok
3 a0 4400 G.ZBGEIDA ok
@[ Maes Scale Calibration donel ... ... i ; T el (3R (M-

g__]l}me@mm!vlutl@lal l@auua gggggggg HBPENBL®

Remark:
- all existing parameter files ( MID and MCD ) will be corrected with the

actual mass scale correction
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Zero Gas Measurement

Determination of the intensity at the interesting mass numbers caused by the
“packround” of the analyze chamber or by a “zero gas” inlet.
2 lres. (Mle=?)

predictions:

- inlet of the zero gas ( very pure gas )

- or closed gas inlet, determination of the residual gas components

parameter:

“Parset’f menue, = MID

B
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<MID Paramelers = zizero_gumip > Sl ~laix)
File Edt Display Fumctions
Load-Ch.00 CH5 | cHe | cH7 | cH8 | CHs =
State ENABLE SKIP ENABLE ENABLE ENABLE M
Det. Type CH-TRON CH-TRON CH-TRON CH-TRON CH-TRON ;
Mass 28.00 29 00 32.00 4000 44.00 ‘v
Dwell 05s 05s 05s 05s 05s 2
Resolution 50 50 50 50 50 =

|E<? A [Vl GetecioryMass (Amgiiier {Gulnat {Trip fOisniay /
rs-Ch..05 14] _i e[l
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“Measure” menue, = “Calibration”, = “Zero Gas....”
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result: in file “Q_zero.dat”
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0.4z | (KRS x| N

0.40- Filename: 0_ZERO.DAT 44

0.564 Software Version: 6,02
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) Time : 11:36:10

0.34+ Author : Dr. Zimmer

32,
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Remarks:
- you can detemind the background at more mass numbers than you need
(in the example m/e=2)
- inthe “append” mode, new mass numbers will be append, existing mass
numbers will be overwritten
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Gas Specific Calibration

Determination of the calibration factors ( matrix ) for each mass number and gas
species.

predictions:
- calibration gas mixtures with non overlapped fractal pattern
- calibration gas inlet open

parameter:
“Parset” menue, = “Calibration”, = “Gas Specific Sensity”

=leix]|

Fie Edt Options

IntSd: N2728 2 2]
Ext Norm: None # 1] 1 2 3 4

& Component Conc. Mass IZB ”32 "40 "“ " |
=l o [B 70.0850% 2 (el (B adh | s | t

1 |02 209500% || | & | o | o |

2 |Ar 9300.0ppm | | © | © & || r |

31 [coz 30000ppm || ¢ | | o @l

4 | |

(5] 7 y
M| MESFIRED s NSERR Fadauo || EoE o e EE L SSNEE e e
Remarks:
“Internal Standard” means not only, that the calibration factor is equal “17, it
means also that the component which is defined as “internal standard” change

not the ( former determind ) calibration factor.

Example:
Now we have for the same measurement task 3 calibration gas mixtures.

a) Ar/CO;
b) N2/ O,
C) Ar/ 02
possible calibration procedure:
1.Ar/ O, internal standard : Ar
2.N2/0; internal standard : O,
3.Ar/CO, |, internal standard : Ar
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= “Edit’, & “Channel Parameters”

e Segquerce  Catbvathan Manoal Cown Sstup Tontiz rlsp
- toh st =
[mesw: m2pes ] 4 2
| £t Marm: None ‘ ¥ 0 1z 3 4
# Component Conc. R PB "32 "40 "44 “ J
=l o [N2 76.0050% gl e =] ]
1 [oz 20.9500% ‘r‘:ﬁfr'_‘r'"
2 |ar 9300.0ppm | | o« [ & | |
3 |cO2 300.00ppm ‘ cheleie 3; [
1 N |
I 7 T A x|
Fle Edt Display Funcons
Load-Ch.00 cHo | cH1 | cH2 | cH3 | CH4 | CHS =
Stale IMATREX MATRIX MATREX MATREX OFF OFF ['
Det. Type CH-TRON CH-TRON CH-TRON CHTRON -— —
Iass 28 32 40 44 — s ¥
Dwrell 05s 0.5s 05s 05s —_— e Al
Rasolution 50 50 50 50 — — —
|
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First-Ch.:00 <. STR[|

e S ——
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“Measure” menue, =»“Calibration”, = “Gas Specific Sensity”

result:
TN {11 ] DALZERS QUADSTAR 422 Measurement - [God Specific Calibration | & ainirlacp S8 BT TSl S8 SRS S LIS S =18 -]
ULl Fe Operstion Paremelers =13l x|
Nbr Mass Comp t C i Intensity Calib.Factor
0 28.00 N2 78.0850%  9.985E-09A  * 1.000E+DD
1 32.00 0z 20.9500% 8.306E-080A JA01E+0D
2 39.97 Ar 9300.0ppm  1.657E-DYA 1.394E+01
3 44,00 coz 300.00ppm  6.288E-104 1.630E202

@ Gas Specific Calibration done | e w | Z M

e NSSHFQQIDASNONEN BRUOOS  ||MoEsESEBERE 52NEd e o

Remarks: : 7
“*“ shows the internal Standard ( in the example N; at 28 )
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MCD measurement

Determination of the concentration of gas species in a unkwown gas mixture.
2> C)=1(x) /KX with I(x)= lotal (X) — lres (X)

predictions:
- all calibration procedures done
- no change in the ion source parameters, same detector, same SEM
voltage ( use the feature “common voltage” ), same resolution parameter
- sample gas inlet open

parameter:
“Parset” menue, = “Measure”, = “MCD...”
[ SATATO e Er

4 =18 %]
- .
2 A
] 0 1 2 3 4
# Comp. eSS [28 "32 ”40 ”44 "
=l o [Nz [1 [le ] [lo
1 [ar [o o 13.94 [0
2 o2 o 3.101 0 [0
3 [co2 [o o [lo [[163.9
4
B ~laix
Fle Edt Display Functions
Load-Ch 00 cHo | CH1 | cH2 | cH3 | CH-4 L3
State IMATRLX MATREX MATREX MATREX OFF =
Det Type CH-TRON CH-TRON CH-TRON CH-TRON
Mass 28 a2 40 44 —-
SEM Valtage  [<<1500>>  <<1500>> <<1500>>  <<1500>>  —-- -l
Ciwvell D1s 0.1s D.1s 02s - A
Resolution 50 50 50 50 -
Threshold - = —— — s
|
W4 ] [l Detector 'y Mass (Amptli‘:er[tumuul,('rﬂg (Displsy / :
Elrst{h.:ﬂﬂ 1 4] | ]

. _
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“Measure” menue, = “MCD”, = “Setup”, = “Versius Time ”

oms i ¥ Mass Scale Correction
: Single ¥ Zero Gos Sublraction
s m! ™ Atarm Display
€ Dynamic ™Mot Saund

3 i~ Alarm Error Message
- ¥-Seole — — —— - i

T~ Temporary Save

© Cycle ™ Neg.Cone. Suppression
 Help Table

~, P ¥beuier & Marker
] i Flanler # Foll Axis
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1000

Line Type | Cyclea
|wsbm Dot l-‘ﬂmje-rs_nle 50 [H[s

Morm.Mode — — ] Thnir Stop 10 =1 |ruin

& Sum=100% rejDinploy Mode
© Mme=100% & Measure and Display
< Digplay siter Messurement
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Mo AESINDEDsaBoEER BRI 0D ‘J_J_J_I_J_IH_I;*JI_ FENBEE 70s

“Measure” menue, = “MCD", =» “Versius Time”
result:
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- =i8]x
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Display Saved Values

activate before saving the data:

LI =18
it} =181x]
Ennunlr. ~
Concentr.
100%3 fenz  78.081%
NS File Trilo o .81 Hes (dmile 5512 s A TR | :‘ 3'2 “3;3::;:' ;'él-'"'
54 -ParamelersiData to save _l - Additionol Informati —— ~C02  300.131ppm
| | FM 1P ‘ Nbr Name Value !
l~ | ¥ lon Source Paramelers | 1] =1
¥ Stale Paramelers | | 1 |
109, ¥ Zero Gas Dala i | 2 il
5] l Delete All Nomes Delete All Values ' |
4 — s E . 11 | el - 1
.Nntus_ ——— - ——— - - — s |
Lufispektrum » al
1564
] a| ]
- Title: [I'es‘lspeil:herung ]
Save Measure-Data + Info Save Measure-Data Only. l Cancel I
1000ppm-|
5
fe s —
100ppm-r———— T T L I S vt o et S i e St s B A S e S e M e e W e S 20 S it S Bt 2 [ e B e o e de 2 tom ey e e |
0 2 4 6 B 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 50 60 i{s)
. . : : : . = -
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Display Saved Values

(Tat n [ " i " [ "
Dispsav” menue, = “Process”, & “Cycles”,2 “file name
[ (7] Display Soved Yalues < etestiandc 3 . i T Tyl et T T LSO R SR =12 x|
File Display Select Setup Function Spedal Info
Concentr. P§] ) _'_H
100%- Concentr. P‘] . e
: L le-ar
5+ : =02
i |=-Cc02
S5 B N : ot
1056 §
*]
e — : - ————— e
E : X A :
: ; i g e !
5 / | . :
e
/ s ~i
. N
1000ppm-| i $ } \"'"--.%__
5- I . / S -‘--“_\-’ —
i
100pp - : ; : v i + i T
16:42:12 16:42:15 16:42:18 16:4‘2:21 16:42:24 16:42:27 16:42:30 16:42:33
10.04.2008 10.04.2000 10.04.2000 10.04.2000 10.04.2000 10.04.2000 10.04.2000 10.04.2000

- T 6555463805 | Y: 3 450889E400
st NEHI UGN ARESHBEE Baoag | S o aE SN s e
= “Info”

18] x|
[Cnncenlr. Pl :H
100%- Concentr. P‘] ) ; e e
} TR x ; glen:
5] o o - Additional Information — ey i {02
_ f | : ! f-co2
1 Nbr Name Value ¥
lon Source Parameters i 0 ﬂ '
= | -t —
State Paramelers I [ i
s
10%; A Gan Dot J [ Meoumeniet I X |
e All Values I |
5- About File | MCD Channel Paramelers I : |
fasicadn ' o MCD Matrdx Parameters | [T _:I_:
1% oK '*ll)l'!luf‘or-\!nr g FET .' T = : i:_'_ 'ij
] — e Mags 20,00 32.00 40.00 44.00 ]
51 Tite: [Test gen bei Ausstellung Goemm: |
N2 1.0000 0.0000 8.0000 6.0080 1
Ar 0.0000 0.0000 0.9461 0.8000
' . 02 0.0000 1.0426 0.0000 £.0000 J
: : coz? 0.2000 0.0000 0.0000 0.3463 |
1000ppm- i
5] . : !
j (S S SO
| _ [ i
0K
100ppm T B e .
16:42:12 16:42:15 16:42:18 16:42:21 16:42:24 16:42:27 16:42:30 16:42:33

10.04.2000 10.04.2000 10.04.2000 10.04.2000 10.04.2000 10.04.2000 10.04.2000 10.04.2000

Rsort|| AEHIAAFDARSABECES 0o || B @ e sk JuF soNmee v
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Work with the Process Control Module

(Sequencer)
[ =18 =]
4 =18l
x|
Messung mit never Kalibrierung ]
[Messung ohne neue Kalibrierung|
- . R T T

e NOS VLA HANNONERCBERC00S |HEaSdEE <SSNmie e
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