PECVDO 2ol &

gad, 2, PZS, LE8S,

(F)0tE

o

=MV | MK R 58S 2007WE SHAIESCHE =2

el HIZE BAS X
USA, ©us”, BFY, By’

=0 L1}

Structures of Amorphous Carbon Layer Deposited by PECVD
So-Yeon Park, Geun-Hag Bae, Kyung-soo Kim, Hyung-Wook Noh, Ho-Sik Kim, Sung-ho Park’, Ju-hee Jung‘ and Il-Hyun Jung‘
ATTO Co. Ltd, DanKook Univ."

Abstract 3,3-Dimethyl-1-butene  (CsHi;) monomerE

Power/pressure (W/Torr)Jt SII8 2 S&g HIFE EA
202 LIEMSLY.

AR X2 elastic moduluss & II5lE

OI85t0{ RF power2t A0 D2t %= SHGHACH
2 FT-IR ABER WA CHx (at around 2900cm™)= 2

Key Wonds : plasma polymerization, amorphous carbon layer, 3,3-dimethyl-1-butene

L AE

HIM& EtAZ (amorphous cabon layer, ACL)2 sp’
o sp’ 29 HIE0W M2t PLC (polymer like carbon),
DLC (diamond like carbon), GLC (graphite like carbon)
OF EREL HIE BHAES BTH Mz, MEH X
2, SIE3E, 8Al “’Ilo, Solar Cell, OLED, touch
panel & Ct23HH SEE D JUCH WM MEEHD
Ues Bt SES2S Lot 34 a9 I 1 ~
9 AIOISl HRAE XL RXACZT E I 48 E=
NoEY 230 AMEHL UCL FISE IRZ0A
SEol APHAHE (CnH2n+2), LAHE (CnH2n), L21H
¥ (CnH2n-2)011, EtA <4 n@ 1-50H0ICH D2l@e 28
AZE HAEANZ, AOISZHMUAZ S0 AABHD Y
CH1~2].

FT-IRE2 HIEE EAZY o4 AX EAHN Z0I8
SSHOICH FT-IRE 1200~1500 cm™ AAWA sp’
CH; complexes@ S &E S N2 peakIt 13753 1450
em Ol LHEFLED, 1290 cmOlA C-H bond LHSl sp?
C-H ZE2 2 &= UU[34]

g2 ¢gIAlAMAs oldEMY NIy AxXe
3,3-dimethyl-1-butene FEEEZ AIE5IH SaHACH
YFEEE FX0 ME Y B S48 2ot2Un

2. & ¥

a8 FXs 18 13t Z0I bottom electrode plasma &
HIE AIESIQUCH 13.56 MHz rf-generator® 0|E58IA2S O
g2 Z2&EQ 33-dimethyl-1-buteneE carrier gas®! HeSL &2
bubbling AIH SZoIALH

aE ZTAE2 A2Q25T+A5HA  powerE 15~60

watt (Input power density : 0.35~0.75 W/cm®), pressure®
350~800 mTorr2 ZA6HACH

EXE 9 FNE
A1, n (refractive index)@t k (extinction coefficients)=
ellipsometric Spectroscopy® =H&IACH E8, 38ty
PR XE Fourier Transform Infrared Spectroscopyl} Raman
Spectroscopy2 2 ZOIE UM hardness@ modulus&
Nano-indentor XPE2 Z &5t HCt.

a-step profilometer@ 2 =5t

Reactor

B
VN

Molecular Roti
Sleve Trap Sry pun

J8 1. A8 Z2X

3. 230 NE

Figure 2& 3.3-dimethyl-1-butene2 2 ZHE HIHE

BAUY FXE 2OtEI| ?60 FT-IR 248 Z1

OICt EZE HIZE BAE9 FT-IR peakE 1200~1500
cm’ Ol Al C-H bending vibration peakOl, 2700~3100 cm’
Ol Al C-H stretching vibrations peakOl ZE & 2AUCH
1200~1500 cm”2 20 M sp’ CH; complexes® &
ZE S M peakIt 13751 1450 cm Ol A LIEHGICH
T8 1290 cm Ol A C-H bond LHO| sp* C-H ZEE

- 129 -



% ACH3,4]

2700~3100 cm” FANAE A2 CHE ZB peak
Jb 10 em™ HEO AXOA OIS5HI W20 A2 &
A LIEFCH3,4). Ol 8 peakE Gaussian peak® &
21810 =45tH =L 22lE® peak= sp’ CHs

symmetric vibrational mode®! 2870 cm Ol LIEFCH

J2l3 sp’ CHy & sp’ CHE 2920 cm'Ol A LIEHLY
X8 sp® CH,@! 2850 cm™'It &0l &M, sp’ CHE
2920 cm'Ql HO R WESCHS). D212 2956 cm’ O A
sp’ CH; asymmetfic vibrational mode2 22I€ 4+ UCH

2700~3100 cm”’ FHO M 229 peakS intensity
E 0|2510] #2182 HUE = JU2MH[5], Tt
M 8 ¢I0AHd=s RF. power/pressure (W/Torr)0l It
BLE A0 2Ade A2 LIEHHCH

8 RF. power/pressure (W/Torr)0l FIE+S
O-H (3400~3550 cm™)@ C=0 (1700 cm™) vibration
peak, 12/ C-H (2900 cm™) vibration peakJt 243}
ACH6). =2 C-0% O-H ZEE & # U =0
CEAS I & HSOA dangling bond®t &tAJ
BISI0 MD|= BAOICH Oleigt 2ot B8 & 44
9} dangling bond?t ZESIH S HBHOA crackingOl
M0 2o JIHA SEES MStAIZl= ool Ed
[6]. @2tAd R.F. power/pressure (W/Torr)Jt EII&+8
Z&e A2 dangling bondJt HUASH, L I|HH
A2 gag A0E HUECH

Jm o

0.30
0.25}| C-.
g Hy, @)
| CHy+C-H,
§. 0.20 (del)
£ \
s ;
o 0.15 (¢ SO
)
c
£ o0
_§ NV
< 0.05 A Y S
128,57 AN N VN
0.00 [17142

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm™)

& 2. FT-IR spectra as a function of the R.F.

power/pressure (W/Torr)

&8 %9 hardness® modulus& HFHGIH
power/pressure (W/Torr)0ll E FES LOtEAC 1
gl 382 power/pressure (W/Torr)0l & hardness®}
modulus% UHEHAACE SHE U2 power/pressure
(W/Tormr)0ll & hardness 2} modulus)t 22t 12 GPalt
85 GPaltXl S8 X 2= FIIoIRALL »

O3 2004 HIRE BAZ9 sp2 ZE AX:=
2 aromatic ringd IFXE2 ZACACH, FESEH

1o

RF power2 &0 M2t AS SHIIAL. S
X

oXy KLZX2 56 2ol 4ol Z g
aromatic ring *X8 #4GIHA DLC 78 R= A
©2 LiEt&CH

Metd 38 201 A power/pressure (W/Torr)0l &It
845 DLC +Z9 20| SHEHA U2 hardness@
modulus)t BIIES & = UULL

[ - @-60/350 (171.42)

140 - 60/500 {12857)

© 45750 (120)
o~ 120 —®—45/500 (30)
S ® - 60/800 (75)
Q 100 | ~-@- 45 /800 (56 .25)
b e e _
8 go AT ""“ﬁ
- o
3
s % : WMﬁﬁﬁg
[2] e S
= 400
7] 0008
5 e
o 2 fortttly
0 1 A 1 1 A
0 50 100 150 200 250 300

Displacement (nm)

28 3. Hardness and elastic modulus of a-C:H

films a function of the R.F. power/pressure (W/Torr).
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