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Viscosity of SiO, Sol for Preparing SiO, Aerogel Film
by Sol-gel Method

WANG Juan ZHANG Chang-rui FENG Jian
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract Low dielectric constant material which substitutes for conventional SiO, thin film as intermetal dielectric IMD is
imperative for the reduction of interconnect resistance/capacitance RC  cross talk and power consumption. SiO, aerogel film with
unique properties such as ultra-low dielectric constant low density and high thermal stability is one of the most possible candidates
as IMD. SiO, aerogel films on a silicon wafer have been synthesized via a process of sol-gel spin coating and supercritical drying.
Si0, sol is prepared using a two-step procedure with acid/base as catalyst to investigate the effect of different amount of
isopropanol IPA  and NH,OH on sol viscosity which is important for spin coating and the microstructure of Si0, aerogel film. The
optimized viscosity of Si0, sol is in the range of 9 ~ 15 mPa- s. It is found that the time of viscosity in 9 ~ 15 mPa- s becomes
longer as IPA increases or NH;OH decreases.
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1 IPA Sio,
Tab.1 Polymeric silica sols with different IPA amounts
TEOS : IPA : H,0/ IPA  TEOS x Si0, / mol- L7
1:3:4 3 1.91
1:6:4 6 1.33
1:9:4 9 1.02
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Fig.1 The relationship between sol viscosity and time

TEOS : IPA : H,0 : HCl : NH,OH = 1: v :4: 1.8x 107 :5.4x 103

NH,OH
Fig.2 The relationship between sol viscosity and time

TEOS : IPA : H,0 : HCl : NH,OH = 1:6:4: 1.8 x 107 : y x 107
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2 Si0,
Tab.2  Spin coating results of SiO, sol

/mPa- s /rpm IPA
4 ~6 2000 Si
4 ~ 6 3000 Si
6~9 1000 Si
6 ~9 2000 Si
6 ~9 3000 Si
9~ 15 1000 Si
9~ 15 2000 Si
9~ 15 3000 Si
9~ 15 4000 Si
9~ 15 5000 Si
15 ~ 20 3000 Si
15 ~ 20 4500 Si
> 20 4000
1 2 9 ~ 15mPa- s 9 ~ 15mPa- s
IPA TEOS : IPA : H,O: HCl : NH,OH = 1:9:4:1.8x 107 :5.4 x 107°
30min TEOS 30kJ/mol
TEOS : IPA : H,O: HCl: NH;OH = 1 : 6:4: 1.8 x 1073 : 3.6 x
- 18%C 10 3.5mPa s 3~

1h - 18C

3

Fig.3 Defects usually met during spin coating process
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Tab.3  Analysis of defects met during spin coating process
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3
Si0, TEOS
TEOS IPA HCl/ NH,OH Si0, IPA
NH,OH 510, 9 ~ 15mPa- s 2000 ~
5000rpm IPA NH,OH Si0, 9 ~ 15mPa- s
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