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Fig.1 Electrode on the dual surface of the film
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Table 1 Film thickness, Refractive index and dielectric

constant at 1MHz point which calculated from the

measured results of refractive index

R FE n WIMHz k.
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EESPHRBERE 262 nm 1.181 2.285 1.395
Ehk ARBEAFTAFEEA (1014 ~1015
Hz) 5 4~& %




w24

SkE S . FLEBEN AR RO SRR -3

MHz BRI B BN, BAES KPR FEHXR
JEHEMTHRERALEEHRARERRAN
2.2 1 MIM 520 A0E R S siig

A2 Rl MIM 5 A AT iR B B 2R L1

»ss 0.25
2.503 ¢ e
2.45] * T Y
2 40 . 40.15
2.351 . '
. ©
% 2 304 L e ¥
2.254 c::\.*_-
2.20] *'*%,,% R
2 15] %mmorpcm‘,anmoo 10.00
2.104
210 , ' ‘ ~—10.05
T 10 100 1000
Frequency / kHz

- TREAAIEMR

BIHBEA A i SO SUE B, AR 2 AT
AR, ZFLE MR BRI B R R A
ERATHEN TGS, XA EREAHEPF
FEARAZS s 7 A R B AR F R A G RN

153 L b
70 ®° los
12- .
- Jo.5
94 .
-, * {o.4 &
L%
6 \ % 40.3
cma “
3 b R [
0 - . Jo.1
10 100 1000
Frequency / kHz

b- PR 120 b5

H2 ZASEEERGNBEY
Fig.2 Dielectric constant versus frequency for porous SiO, films
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Table 2 Dielectric constant and of porous SiO, films
measured by Dielectric constant versus frequency
measurements at 1MHz point
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Table 3 Dielectric constant of porous Si0O, films
calculated using thickness measurements at
the € - V measurement point
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WHEELE(d) 263 nm 262 nm
MR (E) 2.18 2.82
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Fig.3 Capacitance versus voltage for porous SiO2 films (measured frequency:1 MHz)
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Fig.4 FTIR spectra of porous SiO, films

fEERIE Ve M IEME B3 {E AR, BEERKE
FEAREGIERREIT K, B S5 MIS 2410
ERARNTHEES BRI RE, AHESR
o MIS M L B H BB M WA i B AR
BE/NT MIM SR A R

3 #ik

T SRR b T A0 T A R X 3
P PR X B AT 60 ) S FL B AL RE B A 3
SR, LREREN. TS - OH HRA%BR
fefBAR F R 1 £ FLEALREWRE, 3 7R
FEBHNERKBEYA;MTFE -OH XA %
SRR FEARZ ST EMRE RS, 8t
PR ETEN B RS MIM 251 iR18



2 REKE 5 SAME b B R IR ERR -5

BIMOBUE M EEK, Mt MIS 4544 C -V i3t BIREIEEAHR.
HARIMWE A B F B MIM 21 00 iR15

BEXA:

[1] Maex K. Low dielectric constant materials for microelectronics[J].J Appl Phys, 2003,93.8 793 -8 841.

[2] Miller R D. DEVICE PHYSICS: In Search of Low ~k Dielectrics[ J]. Science,1999,286 ;421 -423.

[3] shamiryan D. Low -k dielectric materials[ J]. Materials Today, 2004 ,7:34 - 39.

[4) E@&85, 18, TIETT,%. SiCOH L/ % SO M R AR L 2047 [ J]. 312 4R ,2005,54(2) :892 - 896.

[5] Honma L Structural Control of Surfactant — Templated Hexagonal, Cubic, and Lamellar Mesoporous Silicate Thin Films Pre-
pared by Spin - Casting[ J]. Adv. Mater. , 2000,12,1529 -1533.

[6] XBF,EFEH,FEE,F FRURYHEE[M]. Hiy Tk HrRt,1989.

[7] Hrubesh L W. Dielectric properties of aerogels[ J].J Mater Res,1993,8:1736 — 1741.

(8] ¥%. f#%i% ECRCVD % a-C.F.H MMM SR [D]. M . 5M K E IR 5H R ¥ 5% ,2002.

v

Study on the Measurement Methods for
Dielectric Properties of Porous Films

WU Zhao-feng' , YAO Lan-fang’
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Abstract : In the resent years, porous films with ultra — low — k are believed to be necessary to rcduoe. the RC vtime delay and
crosstalk in the VLSI. In this paper, we introduced several measurement methods for dielectric properties of porous films. In ad-
dition, the testing results of the dielectric properties which measured by these methods were contrasted and discussed. '
Keywords: porous films; dielectric constant; measurement methods



