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Properties of Spin-On-Glass Siloxane Thin Films
Fluorine-doped by CF, Plasma

H. J. Kim, K. H. Kim

Materials Eng. Dept, Chungbuk Nat’l University

Abstract

Siloxane thin films were fabricated on a silicon wafer by spin-coating using a siloxane solution
made by the sol-gel process. Fluorine was doped using CF, plasma treatment. The film was then an-
nealed in-situ state in the nitrogen atmosphere. In order to examine the influence of annealing and
fluorine doping on the siloxane thin film, thermogravimetric-differential thermal analysis (TG-DTA),
Fourier transform-infrared spectroscopy (FT-IR) and X-ray photoelectron spectroscopy (XPS) were
used and the dielectric constant was determined by the high-frequency capacitance-voltage method.
Stable siloxane films could be obtained by in-situ annealing in a nitrogen atmosphere after CF, plasma
treatment, and the dielectric value of the film was e= 2.5.
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Fg. 1. TGA-DTA curve of siloxane gel.
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Fig. 2. FT-IRspectra of the Siloxane SOGTilms after
drying, and annealing after drying
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Fig. 3. FT-IR spectra of the siloxane films after an-
nealing, and annealing after CF, plasma treat-
ment.

Fig. 4= 9JolA A nte} o], A= ¥ CF,
Zefzul Ag F dxe & A5 S0G et
ARG golrr] 913819 etching A7} Ar 2=
ulel] o} <k 10 am etching 3¢} XPS #4 Ax
olt}, 2N & FA S YAaEo] Ar etch-
ing A% <ol BIZE HolF1 gt} o]ZRH
shijd] EAels 92 5 2 AP FeAse
Bao AFLHE & ¥ 4 Ut Binding en-
ergy ¢ 685eVellA] Fise d =7} MR Qlo
1 Ar etching ¥9] =37 Z48E £ 5 <
o] ZRE Bie] o] Y2 ZFE HojIe &
& 9tk ol Ba A A RHUCZFEH YF2
gatol 9J& B Hulrt o] Fold 7Iddna
A zvsit}, 3 Binding Energy oF 280eVel Coll
3 gax ZHdE F SAsHrE Wiels
A9 gle % & 4 lom, EAzldd o of
BR AAHE Aoz o

Fig. 5= #29] Binding Energye} A&A4F
oro] XPS #4 Az vepbd Biel g3 A
o] o] th3t Azfolrt. TRHeA HZo] Ea7le

z



s EeErl AER B4

2% 2718 A 24 Spin-On-Glass 81| §4 261

900
80| . before Ar etching
700

KCPS
g

100 Y <, |

R

" —ow w0 60 40 20 0

Binding Energy(eV)

After Ar Etching

KCPS
g

o0 B0 e y TR
Binding Ener gy(eV)
Fig. 4. X-ray photoelectron spectroscopic analysis

of the siloxane films before and after
surface etching with Ar
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Fig. 5. X-ray photoelectron spectroscopic analysis
of the siloxane film : F-F and Si-F binding
energy peaks are appeared.
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Table 1. Quantitative analysis of the deposited
siloxane films.

Contents at. /

3.2 Hdgte| RE

Table 25 A4 wubs Azxw & A, A
F A48 & A
g KBSe] AR
w APAQ A o] ol EH I olfE
gxglshaA 2hjjel A 8% 3400cm™'¢] H-OH
A%} 040cn'e] Si-He| Ao i Zwke] 2
B2 21507 Wl vehds ez #dd
1=

Table 2. Dielectric constants of the siloxane films
after drying, and annealing after drying.
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Fig. 6. Change of the dielectric constants of the
siloxane SOG films after 5, 10 and 15min of
CF, plasma treatment
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Fig. 7. Change of the FT-IR spectra of the siloxane
films as a function of aging after Ck, plasma
treatment | a) as-treated, b) 3days after,
c) 7days after.
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