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Abstract

Quadrupole Mass Spectrometers (QMS) is a very useful tool in vacuum process diagnosis. Tungsten filament
based ion sources are vulnerable to contamination from process gas monitoring. Common symptoms of quad-
rupole mass spectrometer malfunction is appearance of unwanted contaminant mass peaks or no detection
of any ion peaks. We disassembled used quadrupole mass spectrometer and found out black insulating deposits
on inside of ion source parts. Five steps of cleaning procedure were applied and almost full restoration of
functions were confirmed in two types of closed ion source quadrupole mass spectrometer. By using a numerical
modeling (CFD-ACE+) technique, the electric potential profile of ion source with/without insulating deposit
was calculated and showed the possibility of quadrupole mass spectrometer malfunction by the deterioration
of designed potential profile inside the ion source.
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Table. 1 Oxidation reactions according to the temperature.

Temperature (°C) Material
800 WO,

800 ~ 900 W,0s, W,0,

900 ~ 1473 WO,
WHEEiA FRlo] WAL F7Iste] vig 2 BaE
ke (WO)E S8 |thE 1)°. SEEES
gelgle el ojeq RE wwle] S2uc o
Fe 3 4™ Ao tsiA QMSE 835171
AN T FRel oelvssl Bt mAS BE )
7 W, we 34 9 274 A vlolslag
Ak WHE XY SAHE IAYHs dH 55 X
$Fetth. HexBlocke]l AA1® InficonAte] CPM-300
< o8 YHHAE 58 17%] AA AT &

2 7k2aF0] QMS UHEE Eo0]eE oA Hex
Block F-3#¢] THY F=3HaL O]%iii =l
= 32 7bAch v PfeifferAte] Prisma 80
Y QTS AME-EIIL 712%0] line of sight®
Al ©t}”. o] u] o] 242 = anode chamber

|

r$

o

Olt

—_

ofN B % 12 o [T ol
kol
;44
l

Fuo| FEHo7 9o Bt} alwl Eo A
WA ARk 574 skt olesehe ot @
dEol FASH BEER 2834 QMS 4 A

7}2%_1_131 base pressure’= FOFAA] 1

E

zﬂ- 041;}_ 1:\:—0-]. z%oﬂ‘:' Zzl—o] /\1—5]]
= %—?ﬂii A E = 7178 SJsiA
ol HEol ¢t HEz B A%

RN

o F_E
i ru[o fl

2 I
(¢}

2
o
HU

A
3

2 AP B GPAME 0|9} e oo @
o guiol g QMsel B2 B AEel 9o
sfebsla AAE A7 PES GFFOEA 1A
o 152 A% R Y vAE ] AL
F A F Az AT s 2Araict

=
ok g3 Uy o] QMS?! INFICONAR
CPM-3003} PFEIFFER Prisma 80 ©|-&3&}3ith =
g 1(a)= CPM-300, 2% 1(b)= Prisma 809 <%
H olAzolt, defiES Az WE ARHS
gl ol2o] HEHA LAY HFA 7
S A £33 " QMSe] o]&ds Eajste] W

o[r‘

repeller ion chamber ion chamber

Fig. 1. lon source of QMS (a) CPM-300, (b) Prisma 80.
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Fig. 2. Contaminated anode chamber of QMS (a) CPM-300, (b) Prisma 80, (c) Repeller of CPM-300
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Fig. 3. Anode chamber of QMS after the cleaning (a) CPM-300, (b) Prisma 80, (c) Repeller of CPM-300.
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Fig. 4. The Change of peaks from CPM-300 by ion
source cleaning (electron energy : 40 eV, emi-
ssion current : 200 pA).
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Fig. 5. The Change of peaks from Prisma 80 by ion source cleaning (a) before cleaning, (b) after cleaning (electron

energy : 70 eV, emission current : 2000 pA).
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Fig. 6. Numerical model of a closed ion source with
an electron hole of (a) a window type, (b)
circular type.
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Fig. 7. Calculated electric potential profile of (a) clean
environment, (b) insulating deposit contaminated
conditions (scale adjusted).
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