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SUMMARY

For the reduction of the delay time of ultralarge scale integrated(ULSI)
circuits caused by the parasitic capacitance of multilevel interconnections, it is
attractive to use low dielectric constant(low-k) materials as intermetal
dielectrics(IMD). Low-k(< 2.5) materials will replace silicon dioxide(k = 4.0) as the
intermetal dielectrics in multilevel interconnect scheme starting around year 2001,
reducing substantially the interconnect RC delay in ULSI circuits.

We proposed fluorocarbonated SIOF film and Fluorinated Armorphous
Carbon(a-C'F) film as new IMD materials. Fluorocarbonated SiOF film has glassy
characteristic of Si0: and low dielectric constant Fluorinated Amorphous
Carbon(a-C:F) film has both a cross-linked structure and C-F bonds.

Recently, the concept of a plasma processing apparatus with high density
plasma(HDP) at low pressure and temperature has received much attention for
development technology of IMD materials with submicron devices. Among the
HDPCVD method, Inductively Coupled Plasma(ICP) CVD has potentially attractive
features in plasma application because of an efficient high density plasma at low
pressure and temperature production compares with other conventional type plasma
source.

Fluorocarbonated SiOF films and fluorinated amorphous carbon(a-C:F) films
were fabricated using the ICPCVD method. The properties of deposited films such
as bonding mode, binding energy, dielectric constant, dielectric breakdown voltage,
leakage current and uniformity were measured as function of the OyFTES and
CF4+/CHas gas flow rate ratio, and the reliance of two films were investigated by
annealing effect. From these results, the best formation conditions of

fluorocarbonated SiOF and a-C:F films were investigated.
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1. ICPCVD EX| T4
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Aoz FA9 wgyRel 2ete] HAze 4 A= FAHE Aew7ly 29x ®
$7tAE FPANARE 7tA FARE UFAA o 9714 {F#3FE MFC (mass
flow controllen)Z AHEZE 3P, F+F B2 AFTE ASE throttling valveZ
Tk wgHe 27AFEE 10°Tonr?t HEE &3, IFEEL baratron A0 A
2 23390 HAFEE: 47 130mm, Zo] 300mme] HAFEE ALEs P o0,
g AwE A7 30cm, 2l 40cmolt} rf W79 FaE 1356MHz § A9 F34
FolA Hd 1kWe 28& A&7z @ & JEE FHch A3 FRAME
2Ete] Fxel G4 HTE olg3d 27|AFEE 10°Ton7t HES AL, 32T
9] JFx Aol throttling valveZ 3tATH

AbgE etElve wRe 2717t 140X FE FRR 4 tuml® AT 27
Zolzmul EAZALE QAGMAE olEaZoZ FHoen, stAE <HHU Y 91X 2 HE
oF 20cm Hol RERAA EAHEE FFTh of £ FH2 100WlA 600W7A
100W A o2 HEAANFEN APE st fe] WAgE Z &944 73 &37)
ES 93719 A 2Adsgd e, 24 &80 A3 gabgrt 10%0ldlel EEF 999
28 %50 7tEA HYE stdct WA dEdIY H4Xe AH A G AXEE
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Eotzvie) dxo HAXE Deln Feavh Hee] vRNYge RXE £33
Aste] A7 FAR BA $E GHS <huHV e HANA o Sem AN FEAA
g2z AYdtNe. 2% radical®e WEZEE OES(optical emission
spectroscopy) | optical fiber& A @@ Alcro] Ax)a g},
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Figure 1. A scheme of the ICPCVD system
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Figure 2. Electrical equivalent circuit of the ICP
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Figure 4. Dependence of electron temperature on the rf power in the
pressure of SmTorr, 10mTorr, 20mTorr, and 30mTorr at 11MHz

without Gris bias
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Figure 5. Dependence of electron density on the rf power in the pressure of

5mTorr, 10mTorr, 20mTorr, and 30mTorr at 11MHz without Gris bias.

_10_



3) 718 Ao w& E2v £X

2 gFelM RFaE ICPS Z9AAM 7Ido] Eh=n e A=W Ezvt
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Figure 6. Dependence of electron temperature on the axial distance at 600W,
1 turn coil in the pressure of bmTorr, 10mTorr, 20mTorr, and 30mTorr
without Grid bhias.
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Figure 7. Dependence of plasma density on the axial distance at 600W,

1 turmm coil in the pressure of S5mTorr, 10mTorr, 20mTorr, and

30mTorr without Gris bias.
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Dependence of electron temperature on the radial distance at

600W, 1 turn coil in the pressure of 5mTorr, 10mTorr, 20mTorr,
and 30mTorr without Grid bias.
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Figure 9. Dependence of plasma density on the radial distance at 600W
1 turn coil in the pressure of bmTorr, 10mTorr, 20mTorr
and 30mTorr without Grid bias.
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3. ICPcVvDYIHOf 28t oy Y

1) OY/FTES-ICPCVDY R el 93 SiOF 2984

£ 24P Me FTESE precursorZ AH&35t1 nEEe Fo2otE 4 ¢ UL
WA Ao FYdd gag d& + e HDP-CVD F ICP-CVD #HHE& Al43id
SIOF dte2 gAstqdct. Eufizgteg & F Hio sergg awste] 09
FTES-precursor® 50C % 7}g93dXA SiOF w42 A8t SiOF e 343}
=d oA p-type Si(100) wafer 7]%& 7153 943 821 AAs)7] Y3y
RCA Aagez AAg F ubgAdse FA3Axn, F3 Fo AU ¢
& 2719 ~10°Torr AF =AM Are] FFAle] o3t zdslgled, 400WS rf
powerZ FTESS & Z+d Iscem¥ 06 ~ 18sceme) ##Fo = FJsdo. F4
2] working pressurer 800mTorr o™ F&AAIzFE 38, 281 7)#9 2&=&
d4eeg stgvt. £§ Fe=ute] UEE ®o|7] HEY buffer 7142 Arg AH83
Atk ® 18 FTES/0:-ICPCVDe] €@ SiOF wtetd A o)),

2) CFy/CH4~ICPCVD¥i ol 8 a-C:F 4934

2 d¥oME CFa¢t CHaE precursor2 AM-§3til HDP-CVD% ICP-CVD®WH &
AL-&3 e a-CFE g P45t Ant. FdA9 a-CFuteg A3t=ul p-type Si(100)
wafer 7199 EAS 4= e E€ES AAL RCA A¥Poz AASRY A
FAL ) FREQa, FAF W AY gFL 2710 ~10°Torrd) AEFE
ol A 2Tl 500We rf powerZ CFs9t CHs2l #%& Z+2 15~30scem™ Sscem
o2 FUsgn &5 working pressures 100~200mTorrg 2™ FEHA|7HE 58
agun 71ge ke Aoz dd. EF EoEv 9EE Exol7l #d9
buffer 7} 28 Ar& A-439%. ¥ 2= CF/CH-ICPCVDR ol 2 a-CF ¥4
B} ZRold
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Parameter Value Unit

Initial Pressure ~107° Torr
Working Pressure 800 mTorr
Sub. temp. RT T
Bubbler temp. 50 C
Flow rates

FTES 1 sccm
02 06 ~ 1.8 sccm
Carrier gas Ar

rf power 400 W

Table 1. FTES/Q:-ICPCVDe]] 2§ SiOF ¥ty Az

Parameter Value Unit
Initial Pressure ~107 Torr
Working Pressure 100~200 mTorr
Sub. temp. RT T
Flow rates

CF,4 15 ~ 30 sccm
CH4 5 scem
Carmier gas Ar

rf power 500 W

Table 2. CHy/CF4-ICPCVD® ol 2% a-CF 2984 =2
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4. SEHT 9o SYEY

1) Bonding mode A}

719k ol o] 279 W wa YHEY 494 FTIRZEA Si-0, Si-F,
C-F, C-C ¥ C-Fx %9 bonding mode, F %9 W& peak? ¢t gty
o EAste oe) A F¥EE Y ¢ 4y AJYHES o) 2FHEHO
2RE ZAE A

9 FYE 54

Ellipsometry2 591 full #ol8 Ao) YAE were) FAE doivl sHaa
F22H 06em Wl G AR+ 5709 point& MYs] A FIE
£ owetel 2A4Ee Estue 359 HA=AE FUY ¢ U

3) XPS Cls spectrumdl 2%t C-F A¥ 7% 74

XPS9 C I1sA=AAe AFox] 2dedozRy C-C8 C-F& Afd o
€ binding energy& #43to 2y gol & AY F2& 7 At

4) 4714 54 24

FAE 9o fHd&, F4HAF, breakdown voltage 5 A7 H EHE 2
AsE7l fEke] C-v, I-Vel o8 Fobg QAtAY, AVISEFTE FATY. 9
SAzAe 49 e MIS 722 3480, A39 Alez Zasgn, 4
FAFdE Pt FAHS ol83td 284 H&& Ao AF d@F L 0.0025cm’
g dot A AE o] 439 patterning Tl -V S5 ZA A Q7 AYge
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100V7AA] 3lw, C-V EA ZAld M= -26VA A +25V7tA] Q1 7b%e). dielectric
breakdown& DCHYE Ql7tsle &d AR} dojue AYE FA4dY &
A vty RAZ vUro 7@ AMAYH FES BE FAELEFH /A
£4& -10VaA +10V Q71A ¢ IMHz o449 AEs 99404 2430, 5
3 C-V 4L ramp rate7} 2V/s, 20mVe AC 223 & A3t AP}, A
BUEE C-V 54 A A sweep up ¥ down process F¢t ubebal SiAld o A
A&7t 249, mdas Astdze BFHE sweep up F downdlA Yeojuy=
hysteresis 349 AgF oz g Aastgct
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m. A= 2@ n&

1. O/FTES-ICPCVDEIH Ol 2|3t sioF 419t 54 &4

1) SIOF 2t9}te] bonding mode £

19 102 FTESY # %L lscemlZ RAHAIIZ 029 & %F& 06914 1.8scem
o2 WA 7|HA F3A17 SIOF watel] vigt FTIR ~¥E7e|s 219 112 FTES
% 09 HHFS 4% Iscem¥ 06sceme 2 &t FAE SiOF ¥tge) djd FTIR &
AEegoltt I 10914 vebd vieh o] AHER L fEv ok A@AgUol A UA
& A4S el vk a2 O/FTESS #3471 F718el ade Moz 7
Yae Zxrt #iastded ot EwtEut WA HA4RY 4 o £ FAUAES
(C, H, F, Sig)e] A2 ZAAA & el AAM 09 o] F7Hdel we O
o] ¥bg HEo] ¥ FolA COF #HgEe] AAE r2 wafFed 7I9d A
o7 ARG

g 119 EBAE wiel Zo] Si-0 stretching =& 1110cm ‘XA vehd
v @ Agbel o8 SiO el A Si-O stretching =7 1040~1060cm "ol A vhebts
A7 vluwPohd o 60cm 'HE BL H4 FYoz oFHo gtk o)t ¥yAH
SIOF ®9o] dense® o2 FAHASE 23 Fz Yo 4 820cm' <%
900cm ' 2Ao|A Uehd HAE 27t Si-O bending 3 Si-F stretching Z=of 312
ok #¥ 1450cm A NN F8E Azt ehgEd o) C-C bondol #HFae
Aoz w3} SiFy/Or-helicon plasma CVD$} FTES/O:-PECVDY] 98t BA R
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Dong. S Kim %° HMDSO/CFe-ICP CVD WHeoz #HAYAZ
fluorocarbon/Si0> ool ek AFAZ Riue oshd FTIR AMEH AA
740cm” ZA A UEhd A ES 8| ZAA PTFE(Polytetrafluoroethylene) 7F Wb =
B45agA “vd4d d="dn YdPonf 3 CF-CF; stretching(CRC hand book
F-227)9 7108 ALg AR,

T8 YokomichiF 9 fluorinated amorphous carbon ¥toto] #3 A3 A3 B1
o 239d o] wute] th FTIR AHE-FAA 1220cm™ 220 Me 72§ n=a9)
970cm ‘A @ A7t JdebdEd 970cm™ 249 33 C-F; stretching mode
o sgsln, EF 1220cm’ RN ded ZE Hag E2dsd 474 C-F
symmetric stretching mode(2¥ 1175cm™), CF: asymmetric stretching mode(2k
1225cm™') € C-F mode(%} 1280cm )2 #9138} it}.

2 499 FTIR 2¥9ERMT 1220cm’ 40l ZE7 & H39 9%60cm’
2 740cm ' B2oAN 27 R =7} ok Azt vey felM sed £ AFAH
BIg M@t B ~740cm M9 A CF-CFs stretching modeel 3933tz
~960cm 'l M9 B AL CF: stretching modeol #%3dt= Aoz gAY =3
1220cm™ BHoM ZE7t & Mag Eestd 29 126 AEHT OYFTES
gl @& CFax(asym), CFa(sym) ¥ CFe Hz2 9 ¥ag 29 134 Yehy
oA FHe da BFF YT %S vEhln & v O/FTES 347t 71

& Aae YA ¥ A5 9oz oFIey FHuI 1.8 A$ oA
¥e F¢ d9o2 o)FHAL. F OFTES # %9 F7te duhye F 9 5
E7F golAle Aoz & 4 glew, F 949 FEIF Yolde] wat CFe Hafi
7b @ gt g oz ol FEheinl

2% 14¥ O/FTES ##FHle w& C-C, C-Fx, Si-0(s), Si-F ¥ Si-O(b) mode
o sFate M2 A HaE Eld Aotk 2 14004 B wps} o) C-Fy
mode?]ol & H2 §A12] W7t A9 Atk C-Fx moded] Z$ O/FTES &34 7}
7t w2t &, FHie] @) @i wa da X7 1233cm oA
1209cm ' 2 ZadAeT ol 00 AdAQ gto] F7HFY AdAQ Fol 72)E
o w2t AEE= C-Fx B89 %o] SR £ ¥ YXNE ¥e ¢ 9gdo
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2 o)lgste ALR AAZC oled AFE OJFTESS ##H|7h F7hgdl wh}
FTIR 23 EQ9] Zxerl AAAeg Aarste AL & 4R 3o

a9 162 OYFTES #3417 069 Z2olA F2 A7 fluorocarbonated SiOF
gtebg Ar #9971 stellA 500CaAA 800T7HA dA® # ¥ A2 FTIR 2HEH0
o] oA RBE  ukgk ge] B00TAASY 700CeAAM HP ANEEL
fluorocarbonated SiOF ®¥te 2ol F2E A9 glof viHd, a8z 500C 2 60
0T AeEd AgEc AE 2HEHAAM Si-O(s) modedll |Fste a9} C-Fu
moded] 3 Fet= HZ7F HAA ol F broadd FEHE FHsa o ofEy P
= ol #Zolg ok £ C-C moded siFsts A3 FEE o$ FHolx A&
32 @e Algage W@ FTIR ¥ Ey7 Hladtd & of 93z F=7t AA3
082 @A3I FAEUW ole dAHY & SiOF 29 Fd #HAEH AW
fluorinated carbon&¢] d#&e] A F fA1g0] vtg gtoz Fisgelxn Ytz o
2 3t wteke] F27F XYER] R Aol 7IQE Aoz ARG
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Figure 11. The assignment of peaks on the FTIR spectrum of fluorocarbonated

SiOF film deposited at O¥FTES = 0.6
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Figure 12. The deconvolution of the peak at ~ 1220cm’' in the spectrum of

fluorocarbonated SiOF film deposition at O~/FTES = 06
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Figure 15. The FTIR spectrum of the fluorocarbonated SiOF film deposited
at O¥FTES = 06 and annealed from 500C to 800T
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Ellipsometer& ©]-&3led &3 3o}

19 16€ O/FTES fr#ulodl W Zd& Wi & et o] oA vg
@ vke} 3ol OFTESY ##H| 7t 71848 & Fdao Aud el od+s
ZHES A YEikth oleid AL 9 A& A BFA72 U O/FTES=062
2 8t 447 45 7HF 3e 24€ @l 1.358 2Ath

a9 172 OYFTES ##%Hld W& FUEE =A 5.

O/FTES & %7} 0691 A% 19 T 2756A22 7H3atgd HAHHUAR
FAY Hghe 2682A22 417A¢9 HVAE Ko FAERE 156%=E YERyTH
a8l OYFTES f%u7F 13 140 3¢ FTFA7l Z4zh 3446 A2 3682A 08
Elgtom 1.16%% 084%E % 58 dd=E BHAoh

A

i

il

-30_



1.8

1.7 4

1.6 =

Refactive Index

1.5 4

1.4

13 1 T 1 11T T 1
06 08 1.0 12 14 16 1.8
Flow Rate Ratio(O /FTES)

Figure 16. The dependence of refractive index of the fluorocarbonated SiOF film

on the O~FTES flow rate ratio
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Figure 17. Uniformity of the fluorocarbonated SiOF films on the 5 inch full wafer
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3) SiOF ¥hete] #4714 &4

FTES® #% Isccm2 3ta]l 09 #%F & WHA7IHEM(06 ~ 1.8scem) B4
A% Fluorocarbonated SiOF ¥tatol] digk C-Vet [-V EAEM S Féto olg @
o FAdg, AsEE, ¥HAF Dielectric breakdown voltageE ZAMsHE T 1€
182 FTESY 09 #%FE& Z7 lscem™ 06sceml 23t A204 ¥Ag
fluorocarbonated SiOF ¥tet-g& Fi4= 1MHz, Q7FAGL -20ValA 10V7EA] Hol5
RE W FHE C-V SE4FHolch &4E A 42 AL & 84pFEAH FA4
TE 242 AME ew uvrete] Tl o 625A019 T C-V F4A] sweep upF
down processE ¢t SiOF/Si AWM A7l ST wets AdgFel ESAst=
AL = 242 N = (CVa)/gA)del 95t sweep up® downolld Fojuts
hysteresis 49 MY Fo2RH AL 9714 C.e FHIY] AHAL%,
Vie sweep up® downoll A dojubE hysteresis 49 AYE g Y AstE 2
Y AT IF9 dHAo|},

C-V 5454& B3 AdHANRD {4+ OYFTESSY] FuanAeE 19
199 vebiet. o] T YelA vebd vhel Zo] {aAdeE 249014 387kX 9 W3
€ Rod OJFTESHFH7E AZFE = FAHe FTESS Aozl o] 2ol
TEHA g Aot FARY AUAQ Fo] FolA4E fAFS ol AR 3
& Bech ol FTIR #4299 238 24279 & dx38x dod F 44
7 SIOF #ehfldl =g ozt fa44E ZaAYE 98 #& RAEH
FTES/O»-PECVD W22 49 SiOF ¥l e i FA447 31322 29
I SiFy/QO2-Helicon plasma CVD¥Y o2 HAE SiOF dtate s §AAT] Hi
gko] 3052 RuHUch a8y FTES/O:-Helicon plasma CVD ¥wiez aAg
SiOF utule] Ha HFAdFgL 2822 RuEo Ut ozd Axel xols AW
SIOF ®rehio)l fluorocxarbon(§tehE 4)3 &9 ERAR 2 FFo) 718 Ao
2 gAY 1EEA TEA(~CF~)EL 20459 u$ ¥ FAYEE 7 E
Bl olE Ediol SIOF Zatule] &A8te A% #A4s e Boid Ao,
FTES/Os-Helicon plasma CVD Hhd ez #HAWE SiOF utulo)] 3k AFRIAA
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Figure 18. C-V characteristic of fluorocarbonated SiOF film deposited
at O/FTES = 06
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Figure 19. The dependence of the dielectric constant of the fluorocarbonated film

on the O«/FTES flow rate ratio
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Figure 20. Effect of annealing temperature on the dielectric constant for the

fluorocarbonated SiOF film deposited at O«/FTES = 0.6
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Figure 21. I-V characteristic of fluorocarbonated SiOF film deposited
at O/FTES = 06
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2. CF«/CH-ICPCVDEMH Ol 2|8t a-C:F H}9f BA FA

1) a-C:F 92 e] bonding mode &4

19 228 CHeE Ssceml & TAA I I CFE 159 A 30scemZ7hA] A 3A| 71 A
Z&ZAZ) a-CF wdel i FTIR 2¥Edeln 09 238 CF8 CHsol #%& %
7} 30scem3} Sscem& 2 &t HAE a-CF =g i@ FTIR ¥ ERe|ty I19
2200 A uEhG wkel el f-@ulel F@Egle)l Ad JAHF S BAUAT o
1380cm ' 24 M E CF/CHad #3ul7F 39 ol W peak’} CFo/CHaol - %]
7} Z7tEEE AAUYE RS ¢ 5 ANk 2831 CF/CHso #3H)71 #4ages
peak?] intensity® #AHAEH o)t HY Fo] ANP Lz F7hEd wet HYS =&
S%E0l o ®xolA HFFQ #§Eo] A= vt FAHA ¢ 972 wa
Ztol 98 710® Ro=2 oAANG, 13 2394 FEAIE vie} #e] Amorphous band
7} 740cm ‘2 A4 YEGEE o) Amorphous PTFES] 443} corss-linked +&
g 23 tte Ae Jehdoh ®F 90em 9 1108cm A ANAM peakst WERRET)
o] C-F stretching mode?t C-F bonding modedl #i@§ch z&x 1380cm '
1455cm | ZH o)A peak’t WEREH® ol C-Fx bonding mode$t C-C bonding
moded] AFHE RAo= @A 19 24% CF/CHs2 #%nlo]l @& C-F, C-Fx,
Amorphous PTFE, C-C mode®] 3|33+ peak® Intensity W3E veld 13 0]
th. CFJ/CH«® # %817t S718 5% Zt7bel peak?l Intensity7} F7bste RAE 2 +
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cross-linked *&& vl F 7HATE RS ¢ 4 Ak wehfe] HEY Fo| Fo] B
£4E oate] FAgo) WolNEE Mok ¥ FHAYF }E A& 5 Ut 2”25
T CFy/CH® ®%H7l 690 224 FHAY a-CF =2s NoE 97184 300T
A 700C7HA] 3083 A ¢ F d& FTIR =¥ Eeltt, A 2571 F7t
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a-C'FutTo] dok vf-¢ dAE AL BAFETL
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Figure 22. The FTIR spectra of a-C'F films with various CFs/CHy flow rate ratio
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Figure 23, The assignment of peaks on the FTIR spectrum of a-CF film
deposited at CF4/CHs=6
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Figure 24 The peak position of C-F, Amorphos PTFE, C-C, and CFx mode

as a function CFs/CHy flow rate ratio
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Figure 25. The FTIR spectrum of the a-C:F deposited at CF+/CH4=6 and
annealed from 300C to 700T
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2) a-CF wote] Agded £4

Z249 a-CF uete] 2FAeE dolnr] 93ld XPSE AHgath 29 268
CF/CH.2 &%u]7F 69 ® Cls AEXA) thg ~HEYE Ueld Aot} o) 2
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&+ Aot
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Figure 26. The XPS Cls spectrum of the a-C:F film deposited at CF+/CH4=6
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3) a~C.F ¥tete] A7 54

CHs8 | %FE 5Hsecmlz RAAF R CFid # %S WE(15~30sccm)A 7)1 H A
A a-CF 9o st C-V4 -V EHEYE T8t olE wte] {FAMdT,
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1IMHz, 27td¢E -10VallA 26V7AA] doFe | 48 C-V 543 dod, &
Y ARLFe) AL 24pFoln, wate] FAE 7T200A 224 FHAFE 2472
A=A wete] FARTE e~Cd/eoA HOoZRE FIAoH, 974 C& &
Hgge FALH, a5 HHe FA, o IFFY FHLolY, Ax AT @YY
ojt},

o] C-V ZHoAE ArtAYel Zagel wet FHAFHFFhe] Folx = FHA G
A Aggke) o1 FdkE olE I Ao el o] datygle EAste £ 9%
B AREEAe FQlo) o Reolrt. o] o]FFAL Q17 ¢te] sweep upF sweep
down #AE a-CF/S1 AW Astrt FAHD, AMGGa SAste Add=s
N=C.Vw/gA Aol &t ARHU 4714 Gt FHBHe HAEF, Vi sweep
up® downell Al doju hysteresis F49 HJEF, g @9 HAsF 282 A= A
Fo ddFo|t}t C-V EAFHL Bt AWHAN F1459 CF/CHS 8@
A 29 284 Wl o] 2-eAM FHAdFE 247904 345717 AEE KA
o CF/CHs f%07} AR E CFi8) ZdlFQ ol @olA F3A Fste FH
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ENZAAG F dATE BAFE
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Figure 27. C-V characteristic of a-~C:F film deposited at CF+/CHa
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Figure 28. The dependence of the dielectric constant of the a-C:F film on the
CF4/CHy flow rate ratio.
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Figure 29. I-V characteristic of a-C:F film deposited at CF+/CHs=6
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1. FTES/0; - ICPCVDR¥Of 2|8t sioF Hiof @4

1) ¥4 ¥ fluorocarbonated SiOF ¥ etol]l i@ FTIR ¥£4& F3td Si-O stretching
EE(~1110cm™), Si-O bending ZZ (~80cm') 3 Si-F stretching 2E(~
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2) B4 ¥ fluorocarbonated SiOF #ete] ZH-&2 1.35 ~ 1.87At0)9] & ByPew
O/FTES H##ul7F F7i5tel] wat 2HEL2 F7hslgesd ole 2d&o 38
Bl sk dukAQl Aol & AR s Aot

3) FAHE 9o #UEE 084 ~ 1.56% Abol2A wf$- 5 AINE AN,

4) OYFTES #HlE 06 ~ 18 Alo]2 WsA7IHA ¥4 A3 fluorocarbonated
SIOF #eto] fFAYFE 24 ~ 389 #%< ekt o]F OYFTES # %M 7l 062
2 st A2 YHE A8 FALH HUPS o BpFeolxn Hte] FAE
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5) O/FTES ##HE 0622 3o A2A AR fluorocarbonated SiOF g
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1) ¥4 9 Fluorinated Amorphous Carbon(a-C:F) ¥t=te] g FTIR #4& &3y
Amorphous band(~738cm '), CFs stretching(~90cm '), C-F bonding ==
(1108cm ), C-C bonding 2E(~1455cm ™), 282 C-Fx bonding mode& #<13te
a-C:'F wetfio] CFx(Fluorocarbon)dt§tgo) EAEE &t CF/CHy 347}
Z7MgTE 939 Zxe 2 Aoz Hel Fo %ol F7#+E amorphous
PTFEY 4 Z 7 cross-linked 72& © # Uelyds & ¢ 5 AU 283 G4
? 8 Fok HA0] WA A flo] dARE AT Aoz vEbgr

2) 3% a-C:F9 XPS Cls spectrum? #43% A3 C-C, C-CF, C-F, C-F; 2%
Eo| gt A5 dote AE & 5 AU

2) MIS 728 #4389 I-Ve C-VE ZA&AUT. CF/CH.S #3FH & 622 3o
e wtete] C-Ve EAZAHAAM SHE AAE%] Aoz 24 pFolx, ¥
FAE T200A22A FAGSFE 2472 AMEAYG. 282 dielectric breakdown
voltaget 6MV/cmelgoln] M AFe] WEE 8x10°A/cm’2 epw,
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