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Deposition of Nano-pore Low Dielectric Thin Films
by ICPCVD Method

Kyoung-Suk Oh*, Chi-Kyu Choi* and Kwang-Man Lee**

ABSTRACT

Si-0-C-H composite films were deposited using a radio frequency inductively coupled plasma chemical vapor
deposition (ICPCVD) system with a BTMSM (bis trimethyl silymethane) precursor and oxygen gases. FTIR
spectroscopy and XPS were used to investigate the bonding configurations such as Si-O-Si. Si-O-C and Si-CH;

bonds in the films. From the changes in the FTIR and XPS spectra between the as-deposited and annealed

film. we infer that the attachment of the Si-0-Si ring link with CHj groups is useful for forming a nano-sized

pore in the film. ]t can be explained to obtain a low dielectric constant(k = 2.5).
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Fig. 1. FTIR spectra of as-deposited thin films
with O0/BTMSM=3/17 and annealed
one.
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Fig. 2. Gaussian peak separation spectra of
the films.
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Fig. 3. Narrow scanned XPS spectrum of Si 2p
with 0o/BTMSM =3/17 after annealing.
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Fig. 5. Depth profile of the films with 0-:BTMSM
=10:10 after annealing.
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the films with and without annealing.

9 F9%= % A9 Aot 2ol APl upe} vt
Wl A M Ho 2 OHZ)7 wAURe ¢ & Arh
C-v 54548 Fstod Adsor {49
O/BTMSM ##ulste] B3@AE Fig. 6o vehd
Atk ol I¥olA Yehd uteh Zo] IHE §A4
FE 2104 367149 ¥sE BRon BTMSM/
(O:+ BTMSM) #3017t Rold 58 F24] w3
Fodste 0.9 4dAA ol F7sta Si-0-C ring
link 2ol YhFoz golAng {FAGS glo] &
oM FEE 2k 1elx AMYHRT IAAR
7t #3859 gl @A Ude3 ok ol& FTIR #
Az F dHsn Yes Si-0-Cle CH; B
°of EAYF H.0Z AAHER U3l Y7l gol 44
Hi olz & RFHAGTE FaAile 988 @2
Hogo o)z dehhi e tirlgol s fAY
F7t Wollde Aoz deigch FTIR dolgdA
HojE A Zo] 500T A $o] vohy Y EEo]
A7k gshA e Aoz $2 4AMFYL BY
g B £ ek o]R2 Si-0-C AFY vtapsofA
HaZ:n gle 94 349 H= Fasia gk

4 28

013mgd 24 288 F FAH(k=15~20)
of & ME U HA AALS Mg 95y

54

BTMSM/0-2] &% precursor® ICPCVD Wiez
nano-pore®] Si-O0-C(-H) composite #2t-& HA3A
ok Aol @AQlel O/BTMSMel #3dlo] mat
C-H. Si-0. CH:-0. Si-CHa Si-0-Si ¢ #eo]azt ¢
FaA  dvetgcl EAg F9  Si-CH:  bond9
absorbance A9 7t Wde FHET e A
E°] £ less cross linked & 722 71l W& 3
e ek C Is. Si 2p and O Is Fe)=ag
XPS narrow scan =HEYE Gaussian Hola £
wges FEMstd g9t R 0-Si-0. Si-C. C-H
212 C-0 bond 5¢ €€ F Utk gk C
#4207 dAE #F FA S0 linkst Fgeld
Si-0-C linkE B4stAg. ARy oz dAa Fo
 Yx 7130 845, olz sl FH o) Fo
2 Ag 7|d¥ = Atk as-deposit® S
713kE 24 718 EHol Si-OH-CH: bond7t 42
N E ol ol lom. 7|#e] =9} post-annealing
o 93t QH® CH; bonde= H,02 ZAg =0} By
ek HO02 Ag=o wAuzt AgdE void7t 845
o] Si-O-C(-H)Z ring 2¥ 22 nano-pore +2&

€ 2ol #4dcth FAYE FAYFE 21904 36
A9 W3E Hgow BTMSM/(0-+ BTMSM) &
7t Rold 8 Za4] wgd Fdst= 0,9 Hdl
22l ¥o] F7+atd Si-0-C ring link Bgo) Heha o
2 Bolrleg #4845 ghol ZHojAe AP B

o .8
T

ikl
rok

ik

(1] R. D. Miller. J. L. Hedrick. D. Y. Yoon. R. F.
Cook. and J. P. Hummel. 1997,
International. 44.

(2] Nigel P. Hacker. 1997. Semiconductor International,

(3] L. Peter. 2001. Semiconductor International. 24.

41 A Gill and V. Patel. 1999, J Appl. Phys.. 85. p.6.

[5) A. Nara and H. Itoh. 1997. Jpn. J Appl Phys.
36. p. 1177.

(6] Y. H Kim. K. Lee. and H. J. Kim. 2000, J.
Vac. Sci. Technol.. A 18(4), p. 1216.

Semiconductor



	ABSTRACT
	1. 서론
	2. 실험방법
	3. 결과 및 고찰
	4. 결론
	<참고문헌>



