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Abstract - This paper describes on the growth
of a uxc-SitH film on low cost substrate like
glass by Hot Wire CVD method. The gc-Si:H
film, prepared in 50mTorr pressure, 18007
wire temperature, and H2/SiHs 10 showed three
clear peaks, (111), (220), and (311) in X-ray
spectroscopy. The crystallite size and
crystalline volume fraction, calculated from
Raman spectroscopy, was about 6nm and 70%,
respectively. The FTIR transmission spectra of
the film showed a different absorption peak
with a-Si:H film around 2000-2100 cm™.
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HTEY T8l 2E AZIY AIRE ALEIS A
St wAZAR (pe-SitH) e Ao #F A7/ &
3] olRojzm gt Y B¥AXY TFT LCD &
22 A Arte 1BL=(500T)o nEA 9
AgjZ et ARl aFHER, 7|89 L J|BS:
(800TC o] 3)dMe AALYPLE SEHAN AT
Atk 7@ ALSE FAAIY, g 3 o
Hog PECVD(1l), HFCVD(2), HWCVD (3.4]%
AAGAHS 42D ALE laser, & ol &3 AZEA
3t A71e B (5.6) ol aE gl

94 CVD{(Hot wire CVD =& Hot filament
CVD)E 19799 H. Wiesemann(7)ol 93 HAzx=
MEE F, HFAX L TFT EokollX nEA9 uly
A 498 vuydyd 9 uAds g dgses gL o
Tt o] FojA 2 YUk, 4 CVDYIME SiHs ¥ Hoo)
2wk hash w4l oz FUSHW 22(1600 -
1800C)22 7192 4] Beldoz F3HEF @ o
YRl o8 SiHs, Si, H S22 Fdizc}. o|gA ¥
E 7txe E49 29 o5 oA dHezRY
by, Zud slxe) dRE Jigd HAEsS dYgE
weks A Umxe 2% w8(gas phase
reaction)¥ 37|= 3tk dA CVDER ARFAZ d=E
Z utgre 22§ WA A9 plAR2 FAHEA
A (pc-Si)e FRE /R Aoz g¢EAzn o
SES WA v €4 CVDHe) 7IAe APz
A7} e, gio] fol¥ Wt oljal, dA
FAgo 2N vt A} shestthe Aot
EF G4 CVDE 71&9 224 o wig de g3
&2 (>10A/sec)7t o, Zetzvld 93 do &
ol glon, AAFIYRE g A9 VBeE(<
500C)oA nEFAe A& 4=g AFAE & ok,

2 =FdAe €4 CVDEE A& mAZdd A
E g AFAAHeH, o F2E 54, AFEA,
A7H 54 T B39 d.
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E AgdA A" g4 CVD AXY MF=E 13
1o} dehiith F 9 Aduiz FAHA Jen, F
ve AdWE 27F  FHEZ FAANDA  loading
chamberg £3t9 A8E FYAY A9AE + AU
. F drgAdue AF$ d4ol 71 fel AHHo
de AL AYstd, 7129 CVD ARG o) FAS
o @A F=A7 0.5mmel H2" HE& AHEse
o ZAARE 2£E F(Cw)E AT 829 4
A9 &%+ optical pyrometer(TR 630, Minolta)
g A1gstd F ubgAdY 3] view portE F3l
=3[t

Jl#e g2 #2(Corning 7059)8 (100) A&
(one side polished)dle]lHE Ar&3AT. =A
loading chamber® %53 A& F MZAYHE F
JqF g 107 Torr 74 AF wirlech. = g2
H Mo Edd EA3e ELEE AANI A4
2000C ©) oA 10#3t pre-heatingg 3t ch. old
AgE2 EE£Eo Hoxe AL WAEI] Sy
shutter® AFE-3 ot ggoz SIHs(&%
99.999%)% He 712& #AFZXH7E &3 4342 4
2 FgAzen, g4 Uie gL AsdEad
A3 (Automatic pressure controllsr) & A3 €3}
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(1) View port, (2) wire holder, (3) tungsten wire, (4)shutter, (5) sub. holder
{6) load lock, (7) loadign chamber, (8) ic bar, (9) loadi: hamb
pumping system, {10) to main chamber pumping, (11}gaa shower,

(12) to SiH4, (13) to H2, (14) substrate rotation motor, (15} optical pyrometer
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Z&9 dtete] LA+ o -step profilometer(Tencor
200008 A8l &3 X-4 FHEEH(Cu Ka,
A=15404A)3 Raman Spectroscopy® %3l dtgt
9 Fz& EAE BAIth. 4o dA=x(dark
conductivity) @ ZHEE(photo conductivity)+s
ZtA 0.1mm9 co-planar 23& A3 SH3IAYL
o, FATTE ox} BdF 2A7] (solar. simulator)
2 AM 1.5, 100mW/cm2¢] 2& RAee &4 A
olt}, utute] BEA WAL FEFRw &3Pz IR
F5AS(a)s B89 VaE =B(E—Ep)2(8)oz%
H F3dd.
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B dPdAM AbgE vAdY del@ dAzde B
1 Jediicr, @4de2e 4ol 45mmm, ¥4
0.5mme B2g A& Abgstglen, &5 1800T,
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1 uAZY dE uhd g
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ML 1800 T
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24 2. Q4 cVDEeR ARE Fastd wMEA
A2 e (pe-SiH) e X4 HAEY.

28 3 94 cvDHes A% pc-SitH dee)
Raman 28 E%-& el Aotk A3 4o gl vy
A A FE e 480 cm B TOWAE Yehin,
A%FA 4 2L 520em X sharpd TO = H3
€ 7FAvr. wkgd ¥3A 23 (amorphous phase)® &
A A (crystalline phase)e] ME Z o] 9y v
A 747 (microcrystalline) drehe] ZH$ol= vFE &
2¢] 480cm-1 peak® B2 549 peake] AE F
A (convolution)H ol Utk &, pc-Si:H uhee
Raman 2¥EZe TO peakd A= AALFY =7)
(crystallite size)el o1&&™, 520cm™’¢ 7&o®
AR ge @} AeE gag YA 208 olF
317 ©9{9).

#c-Si:H ¥2re]l Raman ~HEde® e 239
9 =Z7 « AR AXES(crystalline volume
fraction) & ¥ # UQ%. BAES HF 3Ne
d=2r1(B/4)"*(10)2%8 & % ded, 9474
d o c-Si9 TO peaks] W uc-Si:H 9 =29
4 WEE gy, BE 2em-1 &% AR =29
27 AREE 7] dsde 29 39 D"=EE
Mol d¥Eer ¥l (deconvolution)@ch, Falg
Mg agEes ARFEL I o ¥R JRY a8
23t Xe = Ie/(Ic + 7la)(11)2%Y F& $
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ol % Hezmre 94 CVDE AFE pc-SitH 99
9 AAY Ve ¢ 6nm, AFEEL ¥ T0% A2
= vebsi
500 T T v T
Pressure: 50 mTor
H/SH, 10 i
aad W RSN
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Raman Intensity (a. u.)
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29 3. pc-SitH ¥9e) Raman AHER

28 4% pce-SitH %9 FTIR F34=E el
Aojth, dutxow =@y HdEAA velve 2000
cm-1 329 SiH stretch modeo] &% F7} et
Al 8% ¢ Sk W 2100 cm? 2 A
SiHy 9 SiH 2o ¢ F4 peake] &3, ¥
29) split @Ate] doldrth 2100cm™ F2dA o]
g peak BE@AAS WAZAY AzfFZaM vehie @
dog FIg 990e gEAA ggey, MEuUE 2
A Hd &5 monohydrided] #1% Ao FHH
t}H(12,13).
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2% 4. pc-Si:H 299 FTIR 2¥9EH.

¥ 5ol pe-Si:H ¥hete] Tacu plot& WERAATH
e g5Ase o —dmonnzyd Aus
grh. te B FAZ, T FAEE 2z Jegd},
FFASE Foke 98 e we WALEE zero B
ZAgEn FE gtelrg FEAG F4AFE FIrlE o
gk, g4 cvDHez ARE pc-SitH wehe] #E
H A=Re F 1.7-1.8VY @& AT ¢ F AR
123 ,
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a9 5. pc-Si:H el Tauc plot
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44 CVD ¥2 AM83le vjAEdA d& ggde 4
Ao, gte] AP EY, T2 B4, JUY 4 52
M Ee. wtgst® 50mTorr. ¥4 €% 1800C,
Ha/SiH¢ 10, 71%-94 A#l 20mmolA A3€ 4
2 Wehre AR SAC] vAA 39 AFYF o] EFE
o] M A4 (microcrystalline) 22 e, ole
Raman 2¥EHo= Ry 93 & ¢ Ut wFA
Adel@e] A% 480cm”! BIZNA Zo] W& peakd
7AAS, 9d% AL 520cm” #2904 TO mode
peakS 7HAtt, WA uqAY dF9 e F A
9] peak?] FHOE o|Fo] glon, AFEAIE Ul
£ 520cm™ ®29 peake]l H&oZ o]§de 4L
B

ulAZ2A A2 FTIR $FASAP L £4F A3 v
AA dYPaAA &3] JdehiE 2000cm™” ¥29 F5
peake] WElA @& ¥ 2100cm™ ¥ peakel
Feldde 9% = AU, o5& peak HAALL
nAZ2% 42 geda yehve ez Agde
ZAAPAold] A8+ monohydrideo] &3 T3
Aoz g3A Qi)

B =8dAe 94 CVD HE AlEezd 29
1825 ( <400T)oAM A dE daS YFA
+ AUt APEE M wety | J1R-4d

A ES WA A ZF2PE Feogd, 2
de Ar7 & AR A E e 43 g A
2 ¥AEHY, 8 ¢AXY TFT LCDS & F3tiz
AL Aoz Fjhgr},
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