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Abstract

We studied the dielectric characteristics of low-k SiOCH thin films by Ellipsometry. The SiOCH
thin films were prepared by deposition of BTMSM precursors on p-Si wafer by CCP-PECVD method.
The nano—porous structural organic/inorganic hybrid-type of SiOCH thin films correlated directly to the

formation of low dielectrics close to pore(k=1). The structural groups including highly dense pores in

SiOCH thin films originated the anisotropic geometry type of network structure directing to complex

refractive characteristics of SiOCH single layer on the p-Si wafer. The linearly polarized beam of

Xe-ramp in the range from 190 nm to 2100 nm introduced to the surface of SiOCH thin film, and the

reflected beam was Elliptically polarized by complex refractive coefficients of SiOCH dipole groups.

The amplitude variation W and phase variation A of the relative reflective coefficients between

perpendicular and parallel components to the incident plane were measured by Ellipsometry. The

complex optical constants n and k as well as the dielectric constant and thickness of SiOCH thin films

were driven by the measured value of W and A.

Key Words :
1. M

ITRS (International Technology Roadmap for
Semiconductors)®ll 25t VLSIOA Q%= 1L
% R A-anags a-gAste] 4§
3tz gk 3 v Aol gk 71*1%%]% -3
B3 F-FANA i 5 k. A-FANAE A
-y B Al A EWLH—E—: s
7] 9&ted, 718 Aol vtal ¥ H I a-4lF
1. 30 stn ™Xt= st

(B5 HFA| AT HHS 30)
2. sTAteEtw =2|&nt
3. Fdstn MAYEZSE
a. Corresponding Author : 00470367 @cju.ac.kr
™LXt 2008. 10. 24
1xF A AL 2008, 11. 18
AlAbetz 1 2008. 11. 24

1083

Low-k, Ellipsometry, Index of refraction, Dielectric constant

11
High- Aspect Rath?‘f ol
A g
Contact, Via ¥ ILD(Interlayer Dielectric)
HiMdo] ATl A-FANA = E2
H]—ul zH =4 H\:ﬂ-o] , _]_
Low-k "9 A5 7fda Cu wid
g 4le] €k ILD ?S*U%oﬂ*i?% RC
| #sted =<
Cu wjAde= A
of BtFo] F-FA
FAAZe dA7t
Ao Low-k A=
T2}

A

11O
N o

9]

oﬁﬁifﬁ:fﬁ,

i

N
~

Jo
[
nﬁ 1 2 o M

Z/\lo]"r

01’4
oZi
=2

2E

N
==

o O rlr 1o o 1o o% dlo rir w2

s
A=

. ro
A 3

ko
N

ATH2,31.

‘6 e}
9] 73} Cu-Damascene B4

44 7]



J. of KIEEME(in Korean), Vol. 21, No. 12, December 2008.

=32 A SIOE A
= ILDE 9% Als ¢ &4
gttt o]
A-fFrds
2.0 ol3t9] low-k &2 7] ,
k=10 ¢ A& FeH 73S ¥ k = 1.
&9 nano-porous TZF f/F7] 3fo]
A kg AAY A Axpe] A
Q77 7 el
AT A= BTMSM(Bistrimethylsilylmethane)
A4AE CCP-PECVD WHeoz FaH SiOCH
Hl—tﬂ—g] X1 xq /\]— E/d g

Ellipsometer) & ©] &

g 5

SE(Spectroscopic
sto] EA kST

2. 4 o
Low-k Zuks
TAE PECVD P-5000(by AMAT)S o]&
P-type (100) Si 7]%9]d] SiOCH
Atk Z&¥ SiOCH ddAwe A
gk BTMSM d-A1e] ddl f
A 2(ShH dAh, &2 (C) 94 2

A #8798t BTMSM &
0}04

k= 1. PECVD P-5000 &7 =z1.

Table 1. PECVD P-5000 process recipe.
Susceptor gap 500 mils (12.7 mm)
Process step time 10 s
Substrate temp. 100 °C

Servo 3.0 Torr
450 W , Auto , B-to-B

()3 60
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RF power, match, mode

Used Gas and flows
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Fig. 1. UVISEL Spectroscopic Ellipsometer by

Horiba Jobin Yvon.
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Table 2. The thickness and refractive index and dielectric constant of SiOCH thin film with various

BTMSM rates[10].

Thickness ( d )

Refractive index ( n )

Dielectric constant ( k )

BTIXISM nm Ellipsometer 633 nm n’ C-V1MHz
) As-depo  Annealed As-depo Annealed As-depo  Annealed As-depo Annealed
BT16 144 137 1.453 1.424 211121 2.02778 2.31 2.11
BT17 133 135 1.451 1.415 2.10540 2.00223 2.61 2.25
BTI18 131 130 1.451 1.414 2.10540 1.99940 2.10 2.34
BT19 139 148 1.452 1.425 2.10830 2.03062 2.16 1.88
BT20 147 149 1.452 1.416 2.10830 2.00506 2.25 1.67
BT21 143 144 1.453 1.420 2.11121 2.01640 2.29 1.76
BT22 142 137 1.452 1.429 2.10830 2.04204 1.99 1.93
BT?23 151 153 1.455 1.434 2.11703 2.05636 2.29 1.86
BT24 145 159 1.453 1.414 211121 1.99940 2.82 2.13
BT25 137 166 1.453 1.423 2.11121 2.02493 2.57 1.98
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