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Properties of SIOCH Thin Film Dielectric Constant by BTMSM/O. Flow Rates
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Abstract

We have Manufactured the low-k dielectric interlayer fabricated by plasma enhanced chemical vapor
deposition (PECVD). The thin film of SiOCH is studied correlation between components and Dielectric
constant. The precursor was evaporated and introduced with the flow rates from 16 sccm to 25 sccm
by lsccm step in the constant flow rate of 60 sccm O: in process chamber. The chemical
characteristics of SiOCH were analyzed by measuring FT/IR absorption lines and obtained each
dielectric constant measuring C-V. Then compare respectively. ILD of BTMSM/O; could have low
dielectric constant about k ~ 2, and react sensitively. Also dielectric constant could be decreased by the
effects of decreasing CHs and growing Si-O-Si(C) after annealing process.
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Synchronous 2D-correlation map
of low-k SIOCH as deposited films
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Fig. 2. Two dimensional correlation contour
maps illustrating synchronous correlation
of as-deposited films in a) and annealed
films in b) from 700 cm” ~ 1300 cm™
wave numbers for FTIR absorptions of
low-k SiOCH dielectrics.

a8 2% AFA FFHe] 4E(16 scem ~
25 sccm)oll wel 3 5% FTIR ~HEZE o] &3}
o]  Si-O-CHs, Si-O-Si ¥ Si-CH; 23 1F At
o A% dAfA 2 FFud dstd NAALES #
Atz 9 229 AnA 2 elch10-12]. Al
g tE A3 AR fByhste] 2HEFR]
W= 700 cm 'olA 1300 em ' 7HA @AY oH
I. Noda 7} /W3 2249 @A 2AUE ol&
ato] f@ste g I A 2 Fo FAA
¢l ®W3}el Synchronous ZL:|ZE Yehi o
[10]. Si-O-CH; AgT+2E A4 22 715 ecm’™,

758 cm’, 817 cm” % 875 cm’'2 EIHx
Si-CHs 2¥2§21262 cm™'9) ©Y peak So2
Helgtoy, Si-0-Si(C) ZAd+zE SAMHo=®
1050 cm™, 1100 cm™ 2 1140 cm™ So] 21 ¥
Row BEEsA FaEHAE e

A8 A 1Y 2@9dA Si-0-Si A2gaF
auto- correlation®] A2 A 1061 cm' oA 7
Al JEbg oy ExEl Fee a8 2b)elA
1049 cm™ ol A 728 autocorrelation & Holi 2l
ocumz dgre olgd F Si-0¢ AAF o
Si-0-Si(C)e] AFaFe BE ¥AYR d#AA]
RE Ao HoEn, E3 Si-CHy A2 FdME
8759 cm™ o Qe BE= A wHEr|olg] we}
A F 2¥HE AL B F o ol X
of 9ty wWEr]e Ade wet Si-O0-Si(C) %
Si-O-CHs7t <tAste & o v},

Si-O-Si(C) A¥2F L cross link =, open
link 7% %2 cage link 7% FEAZ FA =
A Ao LA ArH13L 239 HHA E
A& 539 Si-0-Si(C) 2¥a2F e R=E3
FreFdstel oiste Wske] WAL cross link
(1050 cm™) — open link(1100 cm™) — cage link
(1140 cm™) €22 A9, Si-0-Si(C) g
F U9 $HE AFR=59 HAFA {FWst
st A AgS EAs7] Hstd f%E FTIR
2HEHES Z+7Z} Gaussian fitting& o] &3}
Deconvolution &} 3 t}.

29 3(a)$t 2(b)E 950 em el A 1200 em 74
BTMSM A9 3 & F =2l Si-0-Si
A¥1FY FIFEEE=EE Deconvolutiondt FTIR
2HEHS A48 AL (@), FE (bl e
I o Si-0-Si AF1EFLS Si-O-Si(C) cross
link(1050 cm™) ®.E, Si-0O-Si(C) open link(1110
em™) 2 83 Si-O-SI(C) cage link(1150
em’) REESY FHog B, g AR
TEY BEXE 'y AAFFERE dotded F
23 AR E AFdt 1Y 39 Deconvolution 2
o 3] F o &AM EAs7] A3 7 ZEol
g oA FHEF(AAR)] ¥wstE 247 19 4
ol JehlATh 28 49 Jelhd Azl Bd 72+ 4
Frro FHHFTS Fged Si-0-Si(C) cross
link 727} 7Hd Bol AAstxn glen, & Si-O-
Si(C) open link 7% % Si-O-SI(C) cage link T%
wolth, ¥ 49 (b)ol B A wE B=
W FHuFe Wl Si-0-Si(C) cross link X
= 60 %olA 65 %2 F7Fsk9 e, Si-0-Si(C)



950 cm' ~
1200 em™" 4 W9l Si-0-Si(C) &
o gAMFEHR ~dHE",

Deconvolutioned spectrum of Si-O-Si(C)

a7 3. 2dldA 2oz

BES

Fig. 3.
bonding in the wave number range from
950 cm' to 1200 cm' for the sample
shown in Fig. 1. : (a) As-deposited films
and (b) Annealed films.

cage link =¥ 18 %olA 10 % ©l&t= Z4s}
gAE Boly Si-0-Si(C) open link Z=E &
Howg 25 % AL A WHatsAE dgirh
18 A &(BTMSM/O; : 18 sccm/60 scem) Tt
A A vwste] Exe ¥ Si-O-Si(C) cross
%7 2438k Si-0-Si(C) cage link +&7F &
Bk AtAe fFuztk St
% Si-0-Si(C) cage link T+&&
, Si-O-Si(C) open link= 7+sh
Si-O-Si(C) cross linke %34
Bk dAgel tigte] 5 % =
A3 S HolE Si-O-Si(C) cage link
e Wgrle AgEel e AeRE FAHE

Si-0-Si A¥aF e R=E FHUFTS
BTMSM fr#Wsle] meta vy oz F7tstA
U ZaskA] gon uAd f3ste ot dhd
Z3 A ugsA wstEE, Xl ostd
SiOCH uret e wer]e] sfiglel ofg 4t 9
2 2 oeka A7 Sio Ak AFE whe o
o] Si-O-Si(C) cross link % Si-O-Si(C) open
link =9 $HFS A3y FHF5-E *F

E 4] HEe Aoz oFdE F o

o

oy
P4y X 4 ore 2 e

03(—'4
oX
tlo

365

A7) AR A 28k s] =T, A1 A4, 2008 49

1

1
n 2 [

. i~
J \\/ '\/)

\ /

Relatve (%)
ve
=z % 8 & 8 £ 3 8

- 3 B B & B

% #* % 2% 2 ) »
BTMSM flowrano (scom)/ O, (B0scem)

1% 1" 0 2 K
BTMSM flow 3t (scom /0, (B0scam)

a2 4. AAgEoez FA" Si-0-Si(C) cross
link, "2 2 EAE open link, 473
o2 FAE cage linke A FTH
% a) 4253 93 b) dAE =

Relative contents of Si-O-Si(C) cross
open link

Fig. 4.
link marked with square,
marked with  lozenge and cage link
marked with triangle in (a) As-
deposited films and (b) Annealed films.

frdste] W2 SiOCH dd9e fx14 #%
o] WslE= Al- SiOCH-Si (MIS) +%&

1 MhzolX C-V B4 FHozZRE FAH3ATh
G2l F& Fo] R HAGE AvkEte] p¥ Si
wrE Ao Aol E& ddgn WA <
AAMe R @H3 olFHE EZIPeHAA HA
AALZS thSap go] ZAbHow Ad9e
7he o AgelM TaEHE FALF FoZREH
1 MHz®] nF34¢ 99 fH45E Addstant

C _ q ¢ C'S - 61'60A
total —

R A

Ao 48 ol HAL HFHGFY 633
3ol A EllipsometaryE ©]&3t] F44
frAue 2H4ES % 19 YeATh
E 1A & & Kol EHF o]F o] &Fd
FAGF AAEFA 93 FHANFE
Zastgder. A9 W2 JARE 633 nm F
d

<t

e B orr e o 40 o
rle
el
ox
o
!
ity
i)
e
o
ol
4oy o Bz ode

L
rfo
s He

=t
o
0]
L B
2



J. of KIEEME(in Korean), Vol. 21, No. 4, April 2008.

x 1. o] &8 F(C-V 1 MH2)o 93t 44
9} A }E = (Ellipsometer 633 nm) °l 2|
EidR s i

Table 1. Dielectric constants of ionic polarizability
and electronic polarizability.

Dielectric constant
(C-V IMH2)
BTMSM(%) | As-deposited | Annealed | As-deposited
BT16 231 21 1.453
BTI7 261 225 1.451
BT18 1.451
BT19 216 1.88 1.452 1.425 2108
BT20 2.5 1.67 1.452 1.416 2108 2,005
g2 228 1.76 1.453 142 21 2018
8122 1.9 193 1.452 1429 2108 2042
B723 229 1.86 1.455 14% AL 2.056
BT24 282 213 1.453 1414 211 1.999
BT 257 1.98 1.453 1.423 211 2024

Refractive index Dielectric constant

633nm) w2 (EEY HB)

Annealed | As-deposited
1424 21
1.415 2105

1414 2105

Annealed
2007
2.002
1.999
2030
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