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2% sEFPdel A3 dibutyl tin diacetate ¥ 449} 9gA1AH Sn0, M-S slide glassol)
FAAA A 279 A Sn0, P 4 & 2, E QT A HHFH=Ae JPges
420°C, SFAZ 2002 Vet o FAEE FAAL] S8 ol Foreke 247 25
£ olFol e 248 Ao FAFY g FRHEI e Fadt SZAD 208 AR A 27}
ek, FTHLE 420°C, F3A 7 2080 F4F ek S 40004 o= AR Ezlgo] 90%
o]o] 58000hms/[18 FAFE 7H3ch. zejz AAY PP d EAAAE S wer R
5279 Are o & 549 FHUEY S0, Hee Azsted Egold e Lo wa =
A 4o 79 AAEE )Tl Yot AL FAARAIF o Halshd e X-A 572
A 9 rutile structure(tetragonal) & Zt=t}l= A5 & ¢ A}

ABSTRACT. Some characteristics of SnQ; film whmh was deposited on a slide glass substrate,
using dibutyl tin diacetate and oxygen, by the chemical vapor deposition were observed. The
optimum condition for the preparation of the film was found to be at 420°C of substrate temperature
for 20 min of deposition. Important optical, electrical, and structural features of the film were
examined. It was found that the typical SnO; film on the untreated substrate was 4000A in thickness,
transmitted 90% of the visible light, and provided 5800 ohms/[J of the sheet resistance. It was
also found that the surface treatments of the slide glass by acid leaching were beneficial. The flm
structure was found to be a mixture of polycrystalline tetragonal stannic oxide confirmed by the X~
ray diffraction, and to be spherical fine grains concluded by the scanning electron microscopy.
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Fig.1. Schematic diagram of chemical vapor deposition
apparatus.
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Table 1. Deposition conditions for C.V.D. SnO,
Carrier gas flow Oxygen gas flow Diluent gas flow Deposition Deposition time
rate ' {cm3/min) rate (cm3/min) rate {cm3/min) temperature (°C) (min)
380 10, 15, 20, 25, 30
400 10, 15, 20, 25, 30
4400 630 2300 420 19, 15, 20, 25, 30
440 10, 15, 20, 25, 30
460 10, 15, 20, 25, 30
L5 = heating tape 2 100°C & A3+ ), 7 iy
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233tz 9499 o157 99 5EFT F S
A%E Bee AARAT, LA ADVED 1S i
£ A3 F diluent gas(No RS A% 53k 9

tE gasv BEF FEFE R i g =
B No gase 1889k FY43hq gk-8>
W7o oS gas & AAGF AW E wbgo]el
A AW o] desiccator £ol) B3l £}

SaEE 2™ 4 zAdA FA4s51 ubetke)
geg Askd FAAAER A (SEM, JEOL
JSM-35CF) & ol &3l FA=e] FAE §73
SR o] FHAL Wi FIL A o
& 49 JerlE Y FREEE AR
o},

5L Y. ¥ FFRee e
3R] ¥ & V] B2 reference 2 dFod UV-Visible
recording spectrophotometer (Shimadzu, UV-
240) & )83t A ZA 9 (350~700nm) ]
X9 % transmission 2 73} T,

H71ME &H. Fig. 29 3 29 X-Y recorder
2 dZA3te Indium o]} SnO; film 2] ohmic con-
tact A Y-S Felgilen =ketg] #AA g
Fig. 3¢ Vel ukspzto] four-point probe - ©]
F8te] ohg Ald g8 Fe

@A R.:F%xc. F.

o} C.F. (correction factor):= A|H2| Zo)(35
mm) 2 F(12mm) =8 2 AFES 744 (2mm)
of wa} 3.60.8 AFstAct

olHITPE W =X FHYY w4z $
AR §|8e]  FARARE e A (JEOL JSM-

I— 90~

9K
L oo .

X(Volt) Y{Volt)

Fig. 2. Circuit for the measurement of [-V charac.
teristics,

i I | OA ;
; Amperemeter
@
Voltmeter

Fig. 3. Circuit for the measurement of sheet resis-
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Fig.4. Scanning electron micrographs of cross section

in Sn0; film. (&) 10min. (b} 15min. (¢) 20min.
(d) 25min. (e} 30min. (X 15,000, Deposition tem-
perature: 420°C).

o Zobel Wt Fohete Ag ¥ 4 Ak F
o] Qelris] AR L Aol A Holok 5}
ol Aol Qs grain & §Aselok el W

&7l e do] AGEEd Aze] Lot
o]z ol AR 9 Frt Ao AR ¥
8 = Ad, 284 48 AR F4HE

grain @ 7t 7] AP SHALer w2},
SRkl AA Forgel el A== 99
T7 F7Mete AAAY 5 FrhEH FF¥
o o] @A & F vk, zHY FHA
2ol o8 Teel A9 A48E 99 +
7b G kol =2ste] AR W 71 4
Al Ho] g8 ANZ BAFHE grain®] FE
AdBNA FARe] AFEE/ YYRAL &5
Aet, AFSES} P gl =@ AR
Fig. 502 25% o| 52 A A5E d3es &
T At

74 27344 FA3E Sn0, 9ol AR
Ao A2 % transmission< 7 LT A 79
52 Fig.6e viel vidct, F3A7 2087
A Exo & 9¥E A gz A= ¥xd
e AR ol Folle RE ZFaTE E T R
ok, e FRA 7] 2 ol e] HH FL &

Tl Az filme 9% transmissiono] ¥ I

Vol. 31, No.1, 1987

(x100)1%0

(2}

Leposition rate (R/mir)

5 16 75 20 25 30
Time (min)

Fig. 5. Dependence of deposition rate on the deposi-

tion time at 420°C.
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Fig.7. Transmission spectra of a 4000A thick flm of
tin oxide as a function of wavelength in the visible
region.
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Fig. 8. I-V characteristic curve for SnO, film.

7r & 380°C
| s0dC .
o : 420¢ |
6+ e = 448C e
- | o« 465C X
a I
S 5t '
b3 ! ."
E r i
3 4r ] : :
i 41
2+
1L
0% 20 25 30
Time {min)

Fig. 9. Dependence of sheet resistance on the deposi-
tion time.
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Fig.10. Sheet resistance of SnQ; film deposited at
420°C as a function of deposition time.
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Fig.11. Scanning electron micrographs of tin oxide
film (a) 420°C, 10min. (b) 420°C, 20min. (c) 420°C,
30min,
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Fig.12. X-ray diffraction patterns of SnO; powder
and SnO, film deposited at 420°C and 20 min.
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Fig.13. Figure of merit as a function of deposition
time for 420°C.
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