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Abstract

SiOC thin film of hybrid-type that is the limelight as low dielectric material of next generation were
deposited by  plasma  enhanced chemical vapor  deposition (PECVD) method  with
bistrimethylsilylmethane (BTMSM) precursor increased by 2 sccms from 24 scems to 32 scem,
Manufactured samples are analyzed components by measuring FT/IR absorption lines. It is a tendency
that seems to be growing of Si-O-Si{C) bonding group and narrowing of Si-O-CHs bonding group
relative to the increasing flow-rate BTMSM. The chemical shift in the XPS analysis was shown in
the specimens between the BTMSM=26 sccmn and BTMSM = 28 scem. The binding energy of Si 2p,
C 1s and O 1s electron orbit spectra was the low-est at the specimen of the BTMSM=26 sccm. From
the results of electrical properties using the 1 MHz C - V measurements, the dielectric constant was
2.32 at the specimen with the BTMSM = 26 sccm.
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Fig. 1. FTIR spectra of SiOC film as-deposited

with various BTMSM flow rates.
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Fig. 3. XPS survey scan spectra with various

BTMSM flow rates of SiOC film.
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as—deposited SiOC film.

135

AZVAA A R E =84, A2 A2E, 20099 29

4= *Lﬁoﬂfﬂ Z 25 SIOC wheke] BTMSM
o2 2p, O 1s 282 C 1s A% A=A

XPS narrow scan 2~ EFHo|t} TE A
AE-o| A &14e] H A wlo] Heol Ax 9t} 1
d 4(a)= Si2p AR AR AHEHOZH F 3
U’—W‘r*ﬂ A iz s fX7F wetz 3o
BTMSM 3ol 24 sccm¢l AlEA 1053 eVol
¥ 26 sccm A B E 1045 eVE & Ao
A Zoz HWe HAT 28, 30 2L 32 scem Al
oM 1051 eVE F%Fo] F7F3FHA 26 scem
AlE Bl =2 Ajdux Hog oFsigul &
o] 26 scemtl A B E VIELR2 AFo A olF
o] dojvti Qled, olejd AiAe §FF W
w2 SioC ‘1.‘1,% FA s Si-O Agte] Wt
P& Ynista, BTMSM o] dam 2g
o 14 %] 2 O]%O] %101143—’ e H, ol SioC ¥
te] gey Ag FE7F FF3 wEd gE2A
HAohial Azt

1%‘
l

E.{‘aé#o

=)

ofh J
o

28

24

Dielectric Constant

221

20 1 1 L L (
24 26 28 30 32

BTMSM Flow Rate (sccm)

2l 5. A2 Z&d SioC drdahe] BTMSM %
o 2 fFRA s

. Dielectric constant With various BTMSM
flow rates of SiOC film as-deposited.

H3lo| wE 1 MHzolA &A%
a9 59 yERIith. BTMSM
A7 Mala 9low, 26 scem

A e Ve

BTMSM ## @3t me Af d=-d
Z7}a}
wA we WY (CH) 59 718 34 e
& FAARI A AEA "*7}°}L 54&

Jorn, 1 37 ¥ 2x10° A/em® (1 MV/em)

;0



J. of KIEEME(in Korean), Vol. 22, No. 2, February 2009.

S#oldom, 14 MV/em 3E7AAE SIOC e}
| FHHA de FEAGELE 2AH. e F
b 2ATA aTHE AFREAe] wge £
7F Sl FAR Alsdrh

[

N

¢

I
£
<%

—Hl— 24 sccm —@— 26 scem
—A— 28 scom —v— 30 sccm
—— 32 scem

40x10°
3.0x10°

20x10°

Leakage Current Density (A/cm’)
-
E E
<4

1.0x10° + {‘}f&/' ’

00l 1®a¥") L L L I ) 1
00 02 04 06 08 10 12 14

Electric Field (MV/cm)

a¥ 6. 42 $&8% SioC #ete] BTMSM -3
o & FHAF

Fig. 6. Leakage current with various BTMSM
flow rates of SiOC film as-deposited.

4 &

4.

Oxygen gas?] F%E 60 sccm&E AN 2
BTMSM ZIAXN FF & 24~32 sccem2 2 H3E
AlA7F PECVD W4 & o] &8t 4294 SiOC
vk AN st} SiOC wheke] FTIRT XPS 2
A A7H BEAS EAF 23 BTMSM o]
26 sccm$l Al ECA SiOC Bhehe] 3l8bA o)F §
do] vetten, 383 A¥ T2 W3t vE

£ 26 scem AlRAA S5 FEAARF B4

2o A4S o A3 B4 YHiRn

UZ‘-'

o2 EH

[1] M. R. Baklanov and K.Maex, "Porous low

136

dielectric constant materials for micro-
electronics”, Phil. Trans. R. Soc., A, Vol. 364,
p. 201, 2006.

{21 M. Morgen, E. Todd, J. H. Zhao, C. Hu, T.
Cho, and P. S. Ho, "Low dielectric constant
materials for ULSI interconnects”,
Rev. Mater. Sci.,, Vol. 30, p. 645, 2000.

[3] Y. H. Kim, S. K. Lee, and H. J. Kim, “Low-
k Si-O-C-H compoiste films prepared by
plasma-enhanced chemical vapor deposition
using bis-trimethylsilymethane precursor”, J.
Vac. Sci. Tech. A, Vol. 18(4), p. 1216, 2000.

[4] T. Oh, "Generation of SiOC films by the
thermal induction”, Jpn. J. Appl. Phys., Vol
44, No. 3, p. 1409, 2005.

[5] T. Oh, K. M. Lee, S. T. Ko, K. S. Kim, K.
J. Ahn, and C. K. Cho, "Bonding structure of
the cross-link in organosilicate films using
OyBTMSM precursors”, Jpn. ]J. Appl. Phys,,
Vol. 42, p. 1517, 2003.

[6] T. Oh, H. S. Kim, S. B. Oh, and M. S. Wo,
"Chemical shift determined according to flow
rate ratio OBTMSM by fourier transform

spectra and x-ray photoelectron

Annu.

infrared
spectroscopy”, Jpn. J. Appl. Phys., Vol. 42, p.
6292, 2003.

[71 C. S. Yang, Y. H. Yu, K. M. Lee, H. ]. Lee,
and C. K. Choi, "Investigation of low dielectric
carbon-doped silicon oxide films prepared by
PECVD using methyltrimethoxysilane precursor”,
Thin Solid Films, Vol. 506-507, p. 50, 2006.

[8] J. Xu, C. S. Yang, and C. K. Choi, "Annealing

the structural electrical
of SiOC(-H) with
constant prepared by plasma-

effects on and

properties films low
dielectric
enhanced chemical vapor deposition”, Journal
of the Korean Physical Society, Vol. 45, No.

1, p. 175, 2004.



