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Properties of Low Diclectric Constant SiOF Films Formed by ECR CVD
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ABSTRACT

Low dielectric constant fluorinated oxide (SiOF) films
were deposited using SiF/O,/SiHs mixtures by electron
cyclotron resonance chemical vapor deposition (ECR
CVD). Chemical composition of SiOF films was
investigated by Fourier transform infrared spectroscopy
(FT-IR). The fluorine content in the SiOF film observed

by X-ray photoelectron spectroscopy (XPS). The
dielectric constant decreased with increasing of the SiFs
flow rate about 8sccm. The SiOF film, deposited with
SiFs=8 sccm, exhibited a F content of 5 atomic % and a
relative dielectric constant 3.45. For evaluating SiOF
films stability, humidity tests were performed.
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Fig.1 Configuration of an ECR CVD system.
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Fig.2 Intensity profile as a function of wavelength
in the cases of SiF4=0, 4 sccm.
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Fig.3 Comparison of the XPS spectra between SiO; and
SiOF films deposited by ECR CVD.
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Fig.4 The typical FT-IR absorption spectra for the SiO;
and SiOF films.
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Fig.5 Dielectric constant as a function of SiF, flow rate.
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Fig.6 The FT-IR absorption spectra for atmosphere, boiling
and humidity tests of SiOF films.

99] FTIR spectraol A 3250 cm?2] W& peak: 3%
Fo] oM F43 &0 24 SiO-H stretching
peak?! Aoz gejA Uk peakd] Fo] ThE peak
of vl& WA el A ug Fo| 271 F
A A2E0) AgARCE @A 22HY Y3 4
23%e g Ad=e] Y7 FoltH6,7). LHA
4 ¢ YRol thr1Fe] HE B} boiling HHIF
humidity A @olA AHH 22 intensity’} 2 SiO-H

Z 2 4 Qth =% o] peakr} F7HeHl ek

925 cm™9] Si-OH peak®= 3715t A& & ¢ vk

4. FE

2 dF s AU w2 szt L ¢ e
o3 wjAdrise S70ddger g AfHE
SiOF 943 ECR CVDHRISE Z335ty 7|2 E
Aol st B4 FRzRAL ALY

Smtorr, S2}2%  300°C, microwave power
1000W(2.45GHn)oN X 8520, off Ard
80scem, SiHe= 10scom, Oy 40scem, SiFs 0014
8scemo 2 WEAZTE SiF9 FFol 8scemU ™
XPS ZAdbel ospH SioF dbeke] F o#gE 5
atomic %°l32, FHAALE 3.458 Yl ¥
%3¢ SioF utohe 4] 43 1%
oM &718 F4dhe 4ol ASS Hrlsolth

wie 2

£ dve FREBAN, FHUAR, AFreA
A FFo AN XA e AP
297 AY Yoz Y[ ow, ANHAF
4 BAo] B2 E&& F4 BTRIY A PUAR,
AE4d, A5y AJsLedA AA=HU

3 FH¥

1. B. G. Yu et al,, Jpn. J. Appl. Pys., Vol.35, Part 2, No.
6B, pp.L745-L.747, June 1996.

2. S. M. Lee at al., Jpn. J. Appl. Pys., Vol.35, Part 1, No.
2B, pp.1579-1582, Feb. 1996.

3. V. M. Donnelly and D. L. Flamm, J. Appl. Pys., 51(10),
pp.5273-5276, 1980.

4. S. Y. Kang et al.,, Ext. Abst. of ICVC, pp.255-258,
1995.

5. T. Fukada and T. Akahoti, Ext. Abst. of ISSDM,
pp.158-160, 1993.

6. J. A. Theil, D. V. Tsu, M. W. Watkins, S. S. Kim, and
G. Lucovsky, J. Vac. Sci. Technol. A8(3), pp1374- 1381,
1990.

7. Wen-Shiang Liao and Si-Chen Lee, J. Appl. Pys.,
80(2), pp.1171-1176, 1996.



