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Abstract

This paper is based on the principle of material outgassing measurement, and uses methods such
as constant volume, conductivity, and dual channel to test the outgassing rate of representative
integrated circuit manufacturing materials such as Si substrate, SiO; and Si/SiO,. The influence of
the background outgassing rate of the test system on the measurement results at room tempera-
ture was studied. Based on constant volume and orifice conductance measurement methods, the
material outgassing rate is calculated by accurately calculating the background outgassing rate. In
order to further accurately measure the background outgassing rate, a dual channel parallel
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measurement method is adopted, which directly measures the system background outgassing rate
during the measurement process. In order to study the variation of material outgassing rate with
temperature during measurement, light radiation heating was used, with a temperature control
range of 50°C~130°C. The laws of gas absorption and outgassing at different temperatures were
studied, and the gas composition was analyzed using QSM.
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Figure 1. Schematic diagram of the measurement principle using the constant volume method
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Figure 2. Outgassingrate of Si substrate, SiO, and Si/SiO,
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Figure 3. Temperature dependent curves of Si substrate, SiO,, and Si/SiO, outgassing rate
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Figure 4. Schematic diagram of the measurement principle using the constant-conductance method
B 4. REENEREREE

AN EE R T
(a) KEFEEIRAFE SRS, AR5 R R G A BRI 5
(b) KHMIT 2, HIEJIAeER, FI R 1 X 1 R RS EEN Py RT3, 4T

DOI: 10.12677/ms.2023.136055 522 PR R


https://doi.org/10.12677/ms.2023.136055

AR, TR

FFHITT 2, FHEEM 1 HEE 1 FIEX AR EEN Py U BT RAN:

0,=C(PR-F) ™
() FER S AMCERER, N RN R, MR, RARR R R ULFR
0, =C(P -P)) ®)

G, H OB S AT S IS O, TR RO E O i
0=0-9, ©)
SEEGRF T : ARYER SRS, MR Si AT, Si0, B Si/Si0, ISR . JLR MR R
ek anfl s prs.

1E-7 ¢
VvV Vv v —vr—v Vv Vv VvV —v—v Vv
[ T=27 °C —=— Background
—e— Si
A Sio,
o cae
1E-8 | —v— Si/SiO
E 2
g [
i A—A A A A A A A A 4 4 4, A
[y
g
<
-9
N’
%
[
'L% 1E-9 -
s 8 g 85 g m = 5 =5 8_g
o o 90— o 0 0o O o0 & o o o
1E-10 L 1 1 1 1 1 1 1 L 1 L 1
0 200 400 600 800 1000 1200

I [E](s)

Figure 5. Outgassingrate of Si substrate, SiO, and Si/SiO,
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Figure 6. Temperature dependent curves of Si substrate, SiO, and Si/SiO, outgassing rate

Bl 6. AREEEET Si #EK. SiO, UK Si/Si0, MEHE

2.3. MBEEHITE

DR E WOEIE HATVERE TS, ARG TE 2 i DI A U B AR R DI TR . A
S ST PR OIS FF ATV I B SR S R A 7 R, DASEBILAE U R A v R I B R SRR

4
3 7 9
; @, 5 —><t— |11
N 12
UNNi—
2 () 6 |

| 15
14

13

Figure 7. Schematic diagram of the measurement principle using the dual channel parallel method
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Figure 8. Outgassing rate of Si substrate, SiO, and Si/SiO,
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Figure 9. Temperature dependent curves of Si substrate, SiO, and Si/SiO, outgassing rate
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Figure 10. Mass spectrometry analysis spectra of system background and Si substrate
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