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Abstract

Thin films of tin oxide were prepared by chemical vapor deposition (C.V.D.) using the hyd-

rolysis reaction of SnCli. Deposition rate increased with the increase of temperature up to 500
T and then decreased at 700C. Deposition rate with SnCl partial pressure showed Rideal—

Eley behavior.

It was found that SnQ, thin film deposited al the temperature above 400 C

had{110) and

{301} plane preferred orientation with crystallinity of rutite structure. Electrical resistivity of
SnQ; thin film decreased with increase of deposition temperature and showed minimum vaiue

of 10 %hm cm at 500 C and then largely increased with further increase of deposition temper-

ture.

.4

A3 AZRES B RALPG) S Thet
A4 AmBA RFEe] 11 avldel dE FhEe

apek 7k QIRE FAbaL FAbge] sjulch
Zhetil glef dubabsl oo AsiAlelA epApgal v

|
23t B4 rAdelA Al M(gas sensor)el o

¥ elelel A wojutal gl ARt kiAo
(gas sensor )& th7] iz Y|AF 230 e
oAH EgAdie] sheel 8stel ofef Arbe o
A Fe stehd ma dvlid dazs desta A
Fabi devicedr WE
AR = A 2
&

) W AHEY A 38
SHOJ, Ln() ZI‘Og, rtg(); ()'01 'ﬂ'é—]"‘é" %'_‘ } 1

e
o

H]

L)



SnCL7F B wbg-0) #aisame] o g SnO,2etel Az oW Fhas A EAA(D 19

~

THEE ol A AAESE THE ceramics?t o)
o]-g 5]—1’- ot e shube] b v ovbseA
Mz Vhagite) AMwde] dejAna ol gk ¢
BE Bty gkl Sn0,, Zn0, Ti0: §% 3o
Si—waferl o] BHFElSt hybridi WHEo] YAl
AL ”7“""4 FALl "“9]' AuFa)str] el
D zharo Ay whe Aol Felale] lotel
g glopied ol gl A¥E, /éd b AR b R
grokslbyt el ARl AR RSt dRIgE #Hgs
7o) sho A e] Wikl gloukubEl gl
iz uelig vhAo] wEIL ¢l % olch
B odTel M Sn0, BV bA ARl )
Z 5&E7) ste] SnClLel vhpEdiwg-S o &3t
= FEMEHYC VDI LE Si—waferdl el 2hulsl &
Hewm offrhx FHEFE FR.EETE, Sall
73 }'Oﬂ “3}{ SnO.g FE A E e wrH 54
O

el Sgel

-,

=13=4]

2, A

0%

SnCL{g)+2H, O (g) =Sn0.(s) -F4HC i) BpEEE-
£ o] &3 5i(100) wafer?lel Sn(.f SFAHQ

ol AM&% Si—wafer Hhutol ;\“1/.3 3 A ol
Qe g Fr|grrE gvt 98 S0, M "%3*3 Al
Ack 2 gl ARRE Ao 3 > Fig 1

ol vhehfigled g8 W el fi()mmf-:ol f} B0cm
o1 WS quartz tubeT AMEERT ALyl Wk
oA A9 713 trichloroethylene, acetone, alchole
HHel Hoeds AAste] dhS-wkel Wl carrier
gas® ARE-Fl N Ny gas® 92 Ui W
o HA purgin® ohE FFET A S G vhEE
ORI ge) H¥HE9] uniform zone® susceptor
odAlska rlel substrated: el (kAL 8
Ao FE24 substrate ] 'x‘f‘ar?—‘?-_‘xi‘/l' 300~700
T Afolol A fdrol] whE MEE Svia] AYEd
3Ny vl vistelaf Alwle] 2x /]' Faberie nigt
B N, gasi THAL BRS30 WEsh purging Al 71 A
vHEE W gAYl vk SnCly
evaporatorr 5281 carrier gas® vaive™ o
FAE AFedch £%o] £ SnCly vapor® He
O vapord #31-% FAlel Twstn vyhE-ag Wfhtel
vho} 9liz ) J' e AR Arekd dE N
KAy -rug/‘mq N ete) W

3? tol 1X10 Satm~—2X 10 “atm,

H.0 vaporit

1
gast 1084t &
Q] - SnCh B g

H,ORES-#-3F0] 210 "atm~1X10 ‘atm, -'a‘—%%--
00 CT~7007C flow ratet= 11omseciZ v} 2
¥ SnQ, ¥ehe] A #4E TencorAh(3E | osur-
face profiler model™ © 200) a—stepd <239 D
WA ¢ (resistivity) ¥ F2llA VeecoArl 4-point
probe® Stgo  whnbol MRz oyl 9
XRD, A& 9lsted EDAXE AM-Esl

N }ﬂ

Haoul
sglution

(Brressure supylyy Seedle valve
@Sqlc:\otct vaLve nall walve
@Cﬂndc=m:o( ® Heating

Exhaust

Fig. 1. Schematic diagram of the experimental app-
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Fig. 2. Deposition rate as a function of deposition

time at each deposition temperature
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Fig. 3. Deposition rate with varying SnCly partical
pressure
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Fig. 4. Resistivity, mobility, and carrier concentra-
tion of Sn(k; film as a function of deposition
temperature
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Fig. 6. Scanning electron micrographs of the sur-

face of Sn0: films deposited at differant te-
mperature.

A) Deposition temp. 300T, Deposition time
60 min.

B) Deposition temp. 300T, Deposition time
120 min,

C) Deposition temp. 500°C, Deposition time 5
min.

D) Deposition temp. 500C, Deposition time
60 min.

E} Deposition temp. 700C, Deposition time 5
min.

F) Deposition temp. 700C, Deposition time
60 min.
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Fig. 7. Roughness of SnO, films deposited at diffe-
rant temperature
A) Deposition temp. 500C, Deposition time 5
min,
B) Deposition temp. 7007, Deposition time 5
M.
C) Deposition temp. 700TC, Deposition time

30 min.
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Fig. 8 Dependence of electrical resistivity on SnCly
partical pressure
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Table 1. Chlorine existence in SnQ, films deposit
deposited at differant temperature.
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