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Figure 1. Refractive index of SiOC thin films with
various flow rate ratios.

348

O] Moh= FAe] watet vEsh, g oA o
1 A 4 AlFoR AAFh sioc Bt

!
oz
W
r
ﬂHJ

=
[6)¢}
[\
5
'Flrru
ﬂ
=
n
=
~
9
O
OC)
O
ne
0
o
ri,
E
?:T
g
1o
s
=)
>,

B0} Ul%ﬂ% wojzr} ulfxm e “0”01]*1 &ﬂ m

ot
o
fru
o
oft
oh
2
.L‘
o
>i
lo =
_l

)
1o
Y,
x,
ox.
Hm
<
_>.i
>~

Ve A= o /32 AR ofjt A& %Oﬂﬂi Z*X}Oﬂ
ofgt At EARIthE Aolw, HApe] ot anrt A
5 R = AY “07ollA & e fol o|FsA
t}, Fig. 2(b)= BTMSM/0,=0,39] B}ato] Z2kel A}
2] 58] AAHAS HoAFaL Q1o Fig, 2(o)& ©]
g upake] nRA5S yehfal Qlet. @At ‘#“#94
WA= 52t o] Hlsto] 2o Wgke g ol o]53t
: 4ol Lot
AAj2of o3t Mzl avprt S7lsl7] wiolct Ao
2 o]0 At Wol et onjo)7|& st
Fig. 32 tjF29] vhatE2 dA g & AgjAg A9 u|
FA|7F AL “Ooroll A 2] Wkog wol o]Fs}3irt, SioC
gpato] SRS o 2 Agte] HighE: & o] /3ol oJgt A%
o] Aol o|Fofxict, skt Aol SJaiA OH =}
CH 8} 2S4S 2 oSS A= A=A
U o]2Zgto] FaR Folts Wiko R Mgt vhHo

uhabo] AAHHOL} o

Z2bg nhe Ga) ojulsle] AYiHoR Ao Bit 5
2317 EeluAe gigront, AAelo] ofst £po] Fake

of
FAIE 4= A €, sioc ‘1.‘112 o] &kl ZAollA
WEHA FAAGE WolRER dX4
2lof ofsfix] F7hE= At —4?1 = 2 ok
Hok dutrA o 2 MIS (metal/insulator/Si wafer)-39]
,0,]6} 07(~]/K1-/\9] ZHo o-v gk_o_g_l?l.a z;dﬂl:]- A= e
Fig, 29} Fig, 39| AHPAR 20| n]EX|oA] & 4= Q%]
Azrel ants aefsfof ghe F-ofsfof gt i o
0l S Al s o 55 C-vel &

M ARTEE

J

A2} B 55 mefsto] §AAE Flo] Siet (18],
S0C Ul B 207l HEEE ofels At oo

W, FFHoR dux sk vuke BI4L T &

A g7 R gk 2 e aeE 4 o
= Aol [12]. EHXHE A EE SioC vk F2keHale
o] &) Ko] LAk 400~ 500°CE G| 2|5hH A}

=)

Journal of the Korean Vacuum Society 19(5], 2010



SIOC wBto| 3 THs REM4 Fol of

El
re
-+

(b) sample 0.3

2.0x10™" mmxmmmth% (a) 0.3 Annealed film 2.0x10"

1.8x10™
1.8x10™"

1.6x10™"
1.6x10™" »
1.4x10

1.4x10™" 1.2x10™

1.0x10™ Annealed film

Capacitance (C)
Capacitance (C)

1.2x10™"

8.0x10" |-
1.0x10™"

- Deposited film

6.0x10™

8.0x10™ . L . L . L . L . 4.0x10™ . 1 . 1 . 1 . 1 .
-40 30 20 -10 0 10 -40 -30 20 -10 0 10

Bias voltage (V) Bias voltage (V)

012
0.11 B (c) sample 0.3
0.10 -
0.09 |-
0.08 |-
0.07 -
0.06 |-
0.05 |-

0.04 - Deposited film
0.03 -

0.02 C Annealed film
0.01 |

-40 -30 -20 -10 0 10

Bias voltage (V)

Figure 2, Variation of the capacitance of SiOC thin films, (a) Capacitance and differential factor, (b) Capacitance
of the deposited and annealed films, (c) Differential factor of the deposited and annealed films,
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Figure 6. Dielectric constant and thickness of as
deposited films with various flow rate ratios.
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Study on Availability about the Dielectric Constant of SiOC Thin Film
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To research the reduction of the dielectric constant depending on the ionic and electronic
effects, the dielectric constant of SiOC film was obtained by C-V measurement using the
structure of metal/SiOC film/Si, and n’ calculated by the refractive index. The dielectric
constant of SiOC film consists with dipole, ions and electrons. However, the dipole moment
is ignored in the effect of dielectric constant in SiOC film. THe SiOC film was deposited
by the plasma energy, and the gas precursor was dissociated and recombined. Therefore,
the dielectric constant of the deposited film consisted of the polarity with ions. THe dielectric
constant decreased after annealing process, because of the evaporation of OH hydroxyl group
with polarity. The ideal SiOC film as low-k materials was annealed film with lowering the
polarity, which is suitable for physical-chemical and electrical properties as an inter layer

dielectric materials.
Keywords : SiOC film, Refractive index, Dielectric constant, Capacitance, Electron effect
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