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A Study on Characteristics of Microcrystalline—silicon Films Fabricated by
PECVD Method
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Abstract

Characteristics of microcrystalline-silicon thin—films deposited by plasma-enhanced chemical-vapor
deposition (PECVD) method were studied. There were optimum values of RF power density and Ho
dilution ratio (Ho/(SiHs+Hz)); maximum grain size of about 35 nm was obtained at substrate

temperature of 250 C with RF power density of 1.1 W/cm

’ and H dilution ratio of 0.91. Larger grain

was obtained with higher substrate temperature up to 350 C. Grain size dependence on RF power
density and H» dilution ratio could be explained by etching effects of hydrogen ions and changes of
species of reactive precursors on growing surface. Surface-mobility activation of reactive precursors by

temperature could be a reason of grain-size dependence on the substrate temperature. Microcrystalline—
silicon thin—films that could be used for flat-panel electronics such as active-matrix organic-light-
emitting-diodes are expected to be fabricated successfully using these results.
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Fig. 1. Characteristics of micro-crystalline—silicon

thin-films according to RF power
variation: (a) XRD peaks, (b) grain size

and (¢) deposition rate,
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Fig. 2. Optical band gap of micro-crystalline-
silicon thin—film as a function of RF
poOwer.
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Fig. 3. Characteristics of micro-crystalline-silicon
thin—film as functions of Hp dilution: (a)
XRD peak, notation in the graph is
volume ratio of Hy/(Hz+SiHy), (b) grain
size.
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Characteristics of micro—crystalline-silicon
thin-film according to substrate
temperature: (a) XRD peak, (b) grain size,
(c) optical band gap.

851

A7 AAA 7S =R, A21E A9E, 20083 9Y

718 22X WE WAAEAA A
2 Fa g} S1H4«] %2 10 scem,
Heol & —% 40 sccm, Ho fr#2 50 sccme 2 1L
ATk HLe RF 482 200 W (RF dEdx
L1 Wem)el9i $#¢8e 1 Torrel Atk 713
~ 350 Co FzrolA WA 3

L5 o HJrE XRD peaks HoF
(b)% Z1#LEd & AAIAVE BY
obfel webr AR AT}
-’F Atk #|E=IE EolAH

ZH ALY o]FETt FolAA

t AH AHE FHold £ Y] WE oth 1
4c)e 71H2=dd dE3tE FH ARG 2
solth, 7@ 5rt woldo| ulgbA FEH FX
o] =77 ARYIE 350 CTelA FolA &= A
& & 4 Ut} 300 TARAE =7 Fordd o
A FXHYE e d3dxrt gastd X4
d @77k AAYIE 350 CTollde B2 2= 9
3l -’F’\«l fé};‘“’] EolEo] FARY A77t Fo}
AE A A ET

(N
N
®on
ro

s H'T
HH'

o o ofd

il

4. 2 B

PECVDYH o2 nAAATFA deg A34
th Td FAZAL HASEA AL oA,
FTAZA vt EA wAE AFE FAE
%t} RFE 1.1 Wem® A9 dgdazoa Ho
A7)e 2AL wHEJen, AF¥AL wWoluwd 4
A 277} gAaEE AL & £ Jd9d JHeEs
= 2448 AAHa FEsed, 4 2
L ¢ 90 %olM FHe A:E Jeuiith RF
A FAELY 93 ZAAFY W= £4
ol L9 ¥»% Wil wa Aztane Ha =g
Ao FH57F A wE dFor B £ g
NHLEE BSFE HHY ZAAMd doyx
2 TEAAM 2R A =] drh

o]4e} A2 PECVDHRE o]£3t9 mAZ
A Faes Ad g ASd, ¢7tEE RF A
g Wxg wgriae FAEEY JAHGge T
gt olgd AFAE o] &3l FHE vAZ
A4 dHERAN2EHY AFe] 75 Aol

L N Xl@”é‘*ﬂ—‘?— A7) &G A (RTIOL-



I. of KIEEME(in Korean), Vol.21, No.9, September 2008.

ita]

1 |

Ao
ret

[1] H. Miyashita and Y. Watabe, "Dependence of

thin film transistor characteristics on the

deposition conditions of silicon nitride and
amorphous silicon”, IEEE Transactions on

Electron Devices, Vol. 41, No. 4, p. 499, 1994.

T. Sameshima, "Status of Si thin film

transistors”,  Journal of Non-Crystalline

Solids, Vol. 227-230, p. 1196, 1998,

[3] K. Kandoussi, A. Gaillard, C. Simon, N.
Coulon, T. Pier, and T. Mohammed-Brahim,
"Improved microcrystalline silicon TFTs”,
Journal of Non-Crystalline Solids, Vol. 353,
p. 1728, 2006.

[2]

852

(4]

5]

{61

S. Ferrero, P. Mandracci, G. Cicero, F.
Giorgis, C. F. Pirri, and G. Barucca, "Large
area microcrystalline silicon films grown by
ECR-CVD”, Thin Solid Films, Vol 383, p.
181, 2001.

T. Karakawa, S. Higashi, H. Murakami, and
S. Miyazaki, "Nucleation study of hydrogenated
microcrystalline silicon (uc-Si:H) films deposited
by VHF-ICP”, Thin Solid Films, Vol 56, p.
3497, 2008.

A. Matsuda, "Formation kinetics and control
in wc-SitH from glow
discharge plasma”, Journal of Non-
Crystalline Solids, Vol. 59 & 60, p. 767, 1983.

of microcrystallite



