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Abstract - In this study, we deposited and investigated pyc-Si:H thin films prepared by Plasma Enhanced Chemical
Vapor Deposition(PECVD) system. To deposition silicon thin films, we controlled SiH, gas concentration, RF input power,
and heater temperature. According to the experiments, the more SiH; gas concentration increased, deposition rate also
increased but crystalline property decreased at the same conditions. In the RF input power case, deposition rate and
crystalline property increased together when the input power increased from 100[W] to 300[W]. If RF input power was
300[W], deposition rate has reached saturation point. In the heater temperature, deposition rate increased when heater
temperature increased. Crystalline property maintained a certain level until heater temperature was 250[C]. And then it
was a suddenly increased. Multistep method has been proposed to improve the quality of uc—-Si:H thin film. SiHs gas
was injected with a time interval. According to the experiments, crystallite ratio improve about 20760[%] and photo

conductivity increased up to six times.

Key Words : CCP, PECVD, uc-Si:H, Silicon thin film

2

AIA o 80% o]4e A

AR Aol @

B A 2] = ingoto

oo A 300[m] ©]3}]

3o
Z] o
ZSICEN
3}

pil

st}
Bk
o] of
719 42

=

s MR o

2
o

-

Fomx d| N
B[S A <A

7 AU Qe olgld EAA

A 7vel 715 21l A2 Z(Sh

<N
=
d}

=

:‘o FHJ o

%
o N
2
oy fo
-
2 2

ol ji tlo
o

of

]
2
it

flo

N
)
)

2T 30 LT 3o ot 3ol oD ok
tn

¥ Corresponding Author : Dept. of Electrical and Computer
Engineering, Pusan National University, Korea
E-mail : hedo@pusan.ac.kr
* Dept. of Electrical Pusan
National University, Korea.

Received : January 8, 2014; Accepted : January 8, 2014

and Computer Engineering,

250

Plasma Enhanced Chemical Vapor Deposition (PECVD) 4]
2¥lo A HySIHEF 71AE o] §3te] A= S
Ao wet AAsEet FAEe] AR HTdE vt
SIHZIAE &E&#o= o]&ste w2 ZAAdAN
27 9% weo] Guwon ofFolxw

=z

%)

o) =

b4

p—.

40MHz PECVD System=
o] th3t SiH,71Al H)
1

o)

,
Zsta 54
Asto] uc-SitH

s

o

A=}
- flo o

=
#9)

ub o}

71& 9]

e

=
<
i

A1
A

Ab2¥® Plasma Enhanced
Chemical Vapor Deposition(PECVD) #FA == 19 13 2
b WS &7 9A[300mm], ¥°] 300[mmle] Z71E 7
= 9% geolt A5 7F A2 14mmlolH 7 #He FA
4Almml9] glass 71#& AR&3kATE 40[MHz]S] F34+5 A
UE RF F9E AFgsd 2 98 39+ 1007500[W17HA]
Zheisty A9 P srt. A AFEE 10 [Torr]
olgtE fFAstA o 2Z=E 07300[CI7HA] 7hd s
Z1 2y 3} A T} AbgE 71AEL Mass Flow

=

H
=
)

I~

=
[s}

ol

=k
&}

& O
AE&

ol\



¢

Controller(MFC)E o] &3to] T ==

= S 2HEIAL. 9
o= Fgd vhxao] 9ige digk FHFAR sh2 Aud
(Gas cabinet)® 7} 2 F2 Wy 232 (Scrubber:

Heating Burn & Wet Scrubber) AH| S 19 5%} o]
=39 SiZIAlE 238y ZhlE 53 750[Cl2 I

3l ko] 7] skl
S 3
40MHz RF Power
RF electrode e T7llon
Dis(i:fme-—¢| n 1
14 [mm) | 300[mm]
Heater
Substrate I
Thickness
Almm]
«— i;[mm —>
a8 1 S4Ed Zet=0lE X85t PECVD System Ei| T

Fig. 1 schematic of CCP PECVD System

2.2 SiHs/H2 7| & multistep method

B At A A¢tel= SiHy/Hz 713 multistep method 2]
12 Mde 2y 29 2k 719 w2 SiHge Ho7l Al
date] TS HAstATE B AT At
H, Zg}=vlo] SiHy 7

N

Ir o
>
2o
—\N

H] & o]
52 ’\}] of &A=
A &Aoo 2 HoAEl(Hy treatment) 3
3= mwrE Ad(dangling bond)E ZEola w9
Z1Ed 4 ATk SIHYHZ3 7148 dAE= F9]
FA AL a9y 37 Zt}h PECVD Systemoll %
zZtE]o] gl MFC  Controllerel] 3t @A 7] (Function
Generator) & 9Z43%tel 7383 A5 E 49ttt MFC +
& TTL Z=2 d&ste] dgd 733 A= Valved]
o =

Ty
g
a
o
=
-2
2 o il

il
™o
o

ol
ol
2,

s

=

(
)

o o e B AN o o
0;

o 2% b 3@ o 2 gl r

ol
ol
N
Ho
o

23 2iot EAHE 0|83 M| dtato HAAFET

gyt E371E o) gste] AE g SASHH 9kl
A7 del M oy 49 e gy agZE dS F 9
th Ao HAA A4S AU Ay v grk A
ZE 93 #FL 480cm VAl AA A whEte] gk A ZE
2o 518em LS Addws Ad w4 ZAA dute] g
9 AJZE S 510cm At whako] wiA A7 A
A3 19xE5 AU de A d444d i vAd G
7b £ o] Ak 19 49 2 WL Jded dA
Z7F YAl HEd olyd adZE #alste] zt7he] 4
A e £ E AEE £ 7

2.4 Mz|2 dtoto| MI[Fel EM EH(-v 5HE2 53t
M7 Mz 24)

ko] A gt 2B A oM FuE o] &ste] HFe

Trans. KIEE. Vol. 63, No. 2, FEB, 2014

Totally deposition time

Fh AN AR O
I: deposition time ;ﬁ?_tﬂ %E:.W%

<IE B>

": Hy plasma

8 2 SiH4/H, multistep method 7|2 HE =
Fig. 2 Concept of SiH4/H. multistep method

MFC
Controller

Function
Generator

f Valve off

-1“!"| Y72 WYE NTE MFC Controller?
2B, A Valved on/off FHE MO

SiHy/H, Plasma

ave on

2] 3 SiH4/H2 multistep method ZHx| =
Fig. 3 schematic of SiHs/H2 multistep method

Raman spectra Raman spectra

510 emt
(dstactiva crystalling phase)

480 cm (erystalling phas
(amorphous silicon phass)

Intensity
Intensity

300 350 400 450 S00 SS0 600 650 i 300 400 500 800

Raman shiftcm-1) Raman shift{cm-1)

a7 4 ojMZEE de|l2 2o
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