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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 H:
dilution ratio (Hz/(SiHs+H2)); maximum grain size of about 35 nm was obtained at substrate
temperature of 250 T 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.

Key Words : Microcrystalline-silicon, PECVD, RF power, Hydrogen dilution

.M &

FFaubube o] &8 AAAAE PFBUAZYHo],
HYFAA], FRdN 5 WS 9He 27HE o
kg Hope] HESm ok Faurte oo ¥4
of et FAHoR HAA gAY, @A ug
o2 BEF 9o vAAFAE AALFY oFE7}
1 em”/V - sec W2 Foul], #IAo] 53
I FAGN e AFo] Uk dAY2Fg ]
= 05 ecm¥/V -sec AES] HAEF CJFERE
FEo] 7bsdtd, HAATFLI $FY AFYLE
#olo] wo] ALgE T ot AAFAE FAR
3 o5t FA~FY ecmY/V - sec FEY 5

1. ey estn MAEES e
(B otitA| AlEE Fui2l 646)
a. Corresponding Author : ckkim1@sch.ac.kr
HL A - 2008, 7.1
AlALgtE @ 2008. 8. 20

& 54 poly[2], viAAFL HFd LA
Bu7t ol FAGIN) ¥ dHol k. @
A dlolde H2=E AT Fo gkA v sd
8 718 EHgeEn GEAY F2E olE&F
P@ AAszE AL £ gk ol @EA
A2E EAo] ol$ Sy, AT £ e 9
Ho| Zu A Grl B wHol o HE3
£ ¥ Aol

A HAd2Ego] AdeMe $FF FU12
Fo =g eld g 77t AA Ao F7E
Brj2Zgole FEL Y E o 5 ecm’/V - sec
olige] olFEs Bastne ttAYTA UER
27 5FY f71dFAEold F2 HE
Hx gley, #4949 gy AFdste] AR F
A B& Mol dad Aaolvt @4 vt
ool FYAL ¥rEEAM i ZEAHE ¥V
9% AF7} olFojAgoY WEHY ¢ HHE
Az E £t ok oo YRR AAEHE Ao



v AR AF4 vtete|th, vAAAFA webe
A em¥/V - sec AES O] FEE 7HA E|[3],
ol f7lEBc2aEd ol sliF 2 HEE7]
o FE7t ¢l AL ot vAEdA F& dote
AFFa wyg olfsto Aoty =3o] s1F3)
o #Helx AAE, o]l FY T FHYU FA
o] a7 gAY Taed M AFFAH] o}
F g & F Qo vAAATA s
7] 98j4] ECRCVD (electron cyclotron resonance
chemical vapor deposition)[4], ICPCVD (inductively
coupled chemical vapor deposition)[5], PECVD
(plasma enhanced chemical vapor deposition)[3]
T gEE FF Wye] d7HI Utk ol Fel
PECVD:E %8 dAY2Feole Ai Fu=z
Bo|] BEgEo e Fulo|mZ olE o]&d A%
F71H el FA7r gaskA goe A4 qth

£ A7 PECVDE AHEstd HH9 ny
2% Tavee de WdE dolilma sk
ol #slAd oekd FAH #Fe did wAEA
et 5L dxsiger, HAsE AYxdg
d& 4 i

2.4 ¥

o] Ao ME TFF JAHAYLEHold &5
E YEWAR 2E L Azt FAHo2 ALHE
PECVD %% & o]&3lo wMAATA wute A
2 stk EEh=vl WAol = 1356 MHze] RF7}
AHEE T, Selo| HEE ALgste] 107 Torr
o] AZHYME AU L FALHE F Tor =
o] 49 ALgstdth T3 JlaE SiHis HeE AL
fatgon, SiHyE 80 %2 He A€ 718 A&
3ttt 71#e 05 mm FA9 47t FE A
£33tk 71% &%, RF A8, SiH9} Haol &)
g 2Asd nMAA FauterE Azsgon,
UV-VIS Spectrophotometer, XRD (X-ray diffraction)
Uy 58 o] &&te it B4 & EAsd.

Z} FAWS ¥z ¥Hee JRLEsE 200
T~ 350 C, RF #¥o] 50 W~350 W, Hy %
o] 12 scem~200 sccm ©] ot SiHs9 FZFL& 10
sccm, He2l # %2 40 sccem2 2 A3 o)

3. €% & 1@
PECVDE o] &% vlAZATL v FAoA

A7 AR R e =5 A, A2 A9F, 20083 99

RF Zge] digh uul 54l o]EAHE AHHE7Y
913te], RF 8L 50 WellA] 300 W7tA] 50 W
Ao WA AB5E A sgh ol F
RF A& ¢ 027 W/em oA 165 W/em® el A
g et FFAYHL 1 Tor, T3 2
250 C, He §%2 100 scem, SiHy 32
10 scem, He %2 40 scem ©l1th. Hed SiHy
o] ¢F 7t22 AME HAG.

! (a)
300W
=
£ 280w
g 200W
2 150 W
0
E 100w
- 17
20 (degree)
400
g (b)
3s0f P
§ . .
L °
3 L
2 .
§ o
o
20 00 150 200 250 300 350
RF Power(w)
a2 o (0
20} " . e
e o

-
o

Deposition rate (angstrom/sec)
b

%0 100 180 200 250 300 380
RF power (W)

3% 1. RF #AY wWslo] oE v|AFAAQTL vgt
9] E4: (a) XRD peak, (b) BAHA7,
(c) $3&.

Fig. 1. Characteristics of micro-crystalline-silicon
thin-films according to RF power
variation: (a) XRD peaks, (b) grain size
and (c) deposition rate.
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Fig. 2. Optical band gap of micro-crystalline-
silicon thin-film as a function of RF
power.
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Fig. 3. Characteristics of micro-crystalline-silicon
thin-film as functions of Hz dilution: (a)
XRD peak, notation in the graph is
volume ratio of Ho/(H2+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.
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