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Figure 1. Contaminated anode of ion source is
shown in dot circle,
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Figure 2. Typical mass spectrum shows two major
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Figure 4. Temperature dependence of normalized
ion currents of two ion sources; clean or
contaminated ion source,

coated iridium) HZHES ARESIYITH AJ7to] =g
wfe} ol 25} PAEigl 29 ol ehne] HS
8RS ~84% (1.05%10°° A)O|IL A& AREEI= 0] &4
9] 7§ ~46% (6.60x10° A) ZH&3todet. Fig, 4% o]
AHE normalizedlt Aol

2H o] LAAE ASH A9, 27] o 2AFI H 2
Al ebgaL Alto] Aol whet 01%6%7} of W]
stolch A o &) A9, 27] o AR} 1 ol
AR oz At o] AL HAHHE 22 E3] anode
SR LA SRR 8 b ] ol
cleaning?= UHsHA A =
2 gl Ewle 2ol @m ol 3
effect)o| = JoFS Fo] o

o =

199



lon source

Ozt - BAIE - U2l - 22

i
Ofol
~

Yttria coated tungsten
filament

Figure 5. Tungsten filament and Yttria coated tungsten
filament are fabricated in a tungsten wire;
tungsten filament and Yttria coated tungsten
filament are respectively shown in upper
and lower part of right diagram.

Leple A o] 910] oA Aol v J5
2 TES) $J3te] olelie} Zo| WehileEg At

o
[13]. Fig. 59 Zo] Y28 4(2)7 0.15 mm) ] gho] Als}

o
O|EF(Y:05) 0.2 FHE LHIES dhfo] of2ao

2.4

lon current (10° A)

lon current (10° A)

5.2

Figure 6.

200

2
Time (h)

lon currents decrease with time for
tungsten filament(upper graph) and
yttria coated tungsten filament(lower
graph) in a nitrogen partial pressure of
1X10~° Torr (Emission current : 1.0 mA).

ZeRo] A BEES 1x10° Torr2 431
A SPHA QMSE A 49| o] 2 E(mass 28)=

o}, 11 A3t 2ol @ol H QMS o] 2aiE A o]&as
of vlsAl o] 2 F SAgkol Alxtell wet o Wol st
Aot F 79 AHo] tE LeHE(PAH, AlSlo|EE
FHE HAEE A o] 2Ahiof Aabste] vl A

U baking EI7F Z A o277t v AA e

A5 TS 2R OR NS 4 gtk

 olez, WE)E A

dgo] HebEt ol

B~

>.
il
_>§
re
o)
B
(e}
o,
o)
1o
=

)
)
H
o2
oln
=2
i=)
]
3
O G
o
i_:"
)

Journal of the Korean Vacuum Society 18(3], 2009



Aoz Badte] A7l wE o] &AF A fole 1y
s} AAdsiort Qus Ak AlZEE FAAZ 4 9tk

ZAtel 2

E A3LE 2008~2009W A A AR 37| FAAL

Aol ofsto] Y=

iLL
rar

Iz

[1] 95, 3= 28ek5]A] 17(1), 1 (2008).

[2] L. Lieszkovszky, A. R. Filippelli, and C. R. Tilford,
J. Vac. Sci. Technol. A8, 3838 (1990).

[3] S. Watanabe, H. Oyama, S. Kato, and M. Aono,
American Institute of Physics. 70, 1880 (1999).

[4] K. Jousten, Handbook of wvacuum technology,
(WILEY-VCH, 2008), p. 631-662.

[5] T2 A=, AR, s=t22313]4] 16(2), 91

Q= TZSRX) 18(3), 2009

20| O|=TRF0ll 0jxl= B

—TT oo

(2007).

[6] J. A. Basford, M. D. Boeckmann, R. E. Ellefson,
A. R. Filippelli, D. H. Holkeboer, L. Lieszkovszky,
and C. M. Stupak, J. Vac. Sci. Technol. A11, A22
(1993).

[7] James E blessing, J. Vac. Sci. Technol. A25(1), 167
(2007).

[8] James A. Basford, J. Vac. Sci. Technol. A9, 1991
(1991).

[9] H. Yoshida, Stability test for Quadrupole mass
spectrometer(QMS) in NMIJ (2009), in private
communication.

[10] B, BT84 17(4), 262 (2008).

[11] Fu Ming Mao and J. H. Leck, Vacuum. 37, 669
(1987).

[12] N. Takahashi, T. Hayashi, H. Akimichi, and Y.
Tuzi, J. Vac. Sci. Technol. A19, 1688 (2001).

[13] R. J Ferran and S. Boumsellek, J. Vac. Sci.
Technol. A14, 1258 (1996).

201



< Research Paper> Journal of the Korean Vacuum Society Vol.18 No.3, May 2009, pp.197~202

The Effect of Contamination of Ion Source on Ionic Current

of Quadrupole Mass Spectrometer

K. C. Lee®®, C. J. Park?, J. T. Kim®, E. S. Oh°, K. S. Hong?, S. S. Hong? I. T. Lim?,
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*Physics Department, Chungnam National University, Daejeon 305-763
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The long term stability of ion current of QMS has been one of key parameters for
monitoring gas process in vacuum. The time dependence of ionic current was monitored
while the pressure of nitrogen gas was kept at a fixed pressure by introducing the gas into
vacuum chamber. The chamber was evacuated to ~3x10” Torr to reduce background signals
before the measurement. Two ion sources were tested; one had brownish or black color
due to gas contamination and the other one was new, i.e. cleaner. At a nitrogen pressure
of 1x10” Torr, the ionic currents measured by the contaminated ion source decreased faster
with time. The decrease rate was respectively ~46% for cleaner one and ~8 % for
contaminated one after ~5.5 hours. In order to test the effect of filament material on the
ion current decrease, we fabricated a tungsten(W) filament which consisted of two parts;
one half was made of W and the other was coated with yttria. The similar decrease of
ionic currents were shown for the two types of filaments, indicating that slight change of
temperature of filament due to material difference i.e. baking effect could not improve the
origin of ionic current decrease. Overall the decreasing rate of ionic current is more closely

associated with contaminated ion source of QMS rather than its filament materials.
Keywords : Vacuum, QMS, RGA, Gas analysis, Mass spectrum
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