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Abstract

Si0C 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 sccm and BTMSM = 28 sccm. 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 scem.
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Fig. 1. FTIR spectra of SiOC film as-deposited

with various BTMSM flow rates.

SiOC wretse] BTMSM ol g F 2E
oA Si-0-C AF r=e AY F2EF ZAEL

71 913te] 920 em ‘ol A 1210 em™ @99 FTIR
AHNEHS 7}9AQH A3 WY& oj§ste tA
WAL FY3de. 2 A58 1§ 20 YeEhd
Aok 7F$A% WE F Jeves 2% REES

A B, 1010 cm' B2oA YehgE A RE
= Si-C ZAgelx 1030 em' F2olA velus

AF mZ:= 0-C 2% ZE=oy :la] 1100
em’! B2olA yElYE AF REE Si-0 4%
nolth, BTMSM #o] 24, 26 scemolA &

Si-C ¥t} 0-C 2% #=2 Z%7t ¢ 23, 28, 30

a3 32 sceml B fFEe] FvMES4E
W32 ZE7 o R

ol&7 BTMSM +#e°] F7lslHA] Si-C H =7}
Z7ste Ae WY 2§9 FHFol FuHoz
@olx|7] Wolatn AztE v, SiOC ¥k 23 A)

Si-CeJ

Abwhance

T ima e e

ag 2. A2 Z23 A8 wavenumber 950
em'~1210 cm™ 999 Si-0-C A% =
9] 7}3Ag F Y S o] &3 CAMFM.
Deconvolution using gaussian fitting of
Si-O-C bonding mode in the wavenumber
range 920 cm '~1210 cm ' of the as-
deposited sample.

Fig. 2.

Intensity (arb.unts)

1 A
100 200 300 400 SO0 600 700

Binding Energy (¢V)

SiOC ¥rute] BTMSM - #ol & XPS
survey scan =¥ E®§.

XPS survey scan spectra with various
BTMSM flow rates of SiOC film.

ag 3.

Fig. 3.



BTMSM kol uteba] vpubel sletx A3 3
7} getdckn Alzts ol At}

a9 3& BTMSM &% w3l (24~32 scem, 2
scem¥ Z7hel w& SioC ¥uhe] XPS survey
scan =¥ E#o|ch, Aghol =7} 103, 155, 286 L
2la 535 eV F-2olA uebd #MaE 247 Si 2p
(99 eV), Si 2s (151 eV), C 1s (285 eV) 2832 O
Is (531 eV) AxEdz ~HER ot} olF HA9]
AR 7t £58 929 AFdUA Bk ¢
2 eVeld 4 eV Axe e @4& el o
gk A oA e Ao Si-0, C-0 £+ Si-C
Aol 98 Ao} XPS HAE B o AW v
ge S, C 283 0 94282 Z¥H #A¥FHY
SiOC wato g Alg =),

Intensity (arb.unis)
%%

8
E
]
H
]
8
3

Intensity (arb units)

Intensity (arb.umits)

e T
Binding Energy (eV)
ad 4. 32 FFEE A59 SiOC gHute] Si 2p,
Cls, O 1s XPS =9 Ed,
Fig. 4. The Si 2p, C 1s, O 1s XPS spectra of
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Fig. 5. Dielectric constant with various BTMSM
flow rates of SiOC film as-deposited.

BTMSM % #islo] m}& 1 MHzol M %43
frA4S 54L 29 54 Yehdde. BTMSM
frgol webd fA447 Waka glen, 26 scem
NEAA 2329 7H4 ¢ FARF e ey
al g},

BTMSM % ®W3lo] w2 AfF Yx-#HA
(J-E) 54& 19 60 ey}, f3o] F718
HA gL vlg (-CHy) 2§59 713 FAel 9
8 FHAF7E vASA FtelE 4L Holx
dew, o A7E g 2x10° A/em’ (1 MV/em)



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

FTolglern, 1.4 MV/em A=7HA & SiOC whet
o] = gy FHAYEAHL B o= F
7 Ao 8 FEE AFEAH EgE £i
7} Sl FAE Algg

—m— 24 sccm —®— 26 scom
—A&— 28 scem —w— 30 sccm
—4— 32 sccm

Leakage Current Density (A/cm’
)
¢
Dh
T

[

I i 2
4

.b

00 j v,

00 0z 04 06 08 10 12 14
Electric Field (MV/em)

a8 6. 42 F#E SiOC wete] BTMSM # %
of g FHaAF.
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flow rates of SIOC film as-deposited.
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