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Characterization of SnO, Thin Films Prepared by Thermal-CVD
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Abstract Transparent and conducting tin oxide thin films were prepared on soda lime silicate glass by thermal chemi-
cal vapour deposition. Thin films were fabricated from mixtures of tetramethyltin (TMT) as a precursor, oxygen or 0X-
ygen containing ozone as an oxidant. The properties of fabricated tin oxide films are highly changed with variations of
substrate temperature. Optimized thin films could be prepared on TMT, which flow rate of 8 sccm, oxygen flow rate
of 150 sccm and substrate temperature of 380°C. We reduced deposition temperature about 180°C by using of oxygen
containing ozone instead of pure oxygen and resistivity of thin films was decreased from ~ %1072 Qem to ~ % 1072 Qcm.
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@e] 7x107° torr7} € W7}A] pumping¥d ¥ S}
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el =2steE o 60% =9 A2k Fuch TMT
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175 V2 shich.
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3t7] 21z AR FA S Aok FEE A3 20 em Y
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Table 1. The deposition condition of tin oxide films.

Experiment variables Variable range

TMT flow rate

5~25 scem

50~200 sccm

O, flow rate

7 torr

200 C~450 C

Total gas pressure

Substrate temperature

Nozzle and substrate distance 5cm
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Fig. 1. The result of scratch test.
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Fig. 2. XRD pattern versus substrate temperature.
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Fig. 3. Thickness, sheet resistance and resistivity as a function
of substrate temperature.
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Fig. 4. Variation of thickness, sheet resistance and resistivity as
a function of oxygen flow rate.
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Fig. 5. XRD pattern versus substrate temperature for using
ozone contained oxygen.
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Fig. 6. Variation ofn thickness, sheet resistance and resistivity
as a function of substrate temperature.
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Fig. 7. The UV transmittance specta as a function of deposition
temperature.

Table 2. Comparison of properties for deposited at differ-
ent substrate tempera-ture.

Substrate Figure of Direct Indirect

Temp. merit band gap band gap
(c) (4Q/9Q) (eV) (eV)
250 8.94x10°° 4.05 3.72
300 6.92 x 107 3.82 347
350 3.01x10™* 3.84 3.55
400 7.01x107% 3.83 3.58
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2} A Haacke'V= Figure of merit, @rcE Y3 F
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T : transmittance, R : sheet resistance

E 2¢) 2R erwisle) o Figure of meritg& Heb
olem UV 200 nmollA 800 nm el 253
=& 28 74 Jetigel. O«cF T3] AsiA UV 33
550 nmol A9 EA=E AMEg e FEATE 71HE
E 300 ‘ColAM 7 & 3 Bt
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wialesh FolAln wapgeddelA= 714 band-gap
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t}.'239 a}2ba] band gape &4, WATE S G¥E vlAA)
ik, oukzql Abglg-A o] B34 band gape 3.6~4.0
evald £3t% 23ARZRY T FRAF 025 H B
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t : thickness, T ' transmittance

A Ho)9 AS (hv-Ep? &#L photon energy 8] 2
Fojxxz ZHH Aol A%E [ho- (E-EwW]"% /%]
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a9 EA1E 8 44E direct, indirect band gapg T
g 4 gk X 29 o]& £8) T3 direct, indirect band
gaps Yehdlidct.
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