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Thermochromic V.- xSnxO; Thin Films by Reactive E-beam Evaporation
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Abstract VOx and V,-xSnxO: thin films were fabricated on a glass under various O, pressure by reac-
tive e-heam evaporation method. Thermochromism and transition temperatures of these thin films were

examined by measuring spectral solar transmittances with spectrophotometer at various temperatures,
and their stoichiometries were analyzed by RBS. Oxygen pressure of 5% 107° Torr was found to be opti-
mum to fabricate near stoichiometric VO, thin film by reactive e~beam evaporation. Rapid thermal an-
nealing(RTA) was adopted to crystallize the thin films and annealing at 400°C ~450°C for 20~30 sec-
onds was found to be the optimum annealing condition for the crystallization of VO, thin film of 100nm-~—
300nm thickness. 1~6 atomic percent of Sn was doped into VO, thin films to fabricate V,-xSnxO; thin
films. These V,-xSnxQ, thin films showed distinct thermochromism and significantly higher traunsition

temperatures than VO, thin film.
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VO reactive e-beam )

Py, 5.0%10° Torr

Thickness : 300 nm

RTA : 400T/20scc.
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Fig. 1. Spectral transmittance of as—deposited{A) and
rapid thermal annealed(B) VO, thin film fabricated by
reactive e-beam evaporation.
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Fig. 2. XRD pattern of VO, thin films rapid thermal an-
nealed at 350°C(A), 400°C(B), 450°C(C) and as—de-
posited(D).
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Fig. 3. NIR transmittance variation with temperatures
for VO, thin films fabricated by reactive e-beam evapo-
ration method.
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Fig. 4. Thermochromic effect of VO, thin films rapid
thermal annealed at various annealing temperatures
for 30 seconds.
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Fig. 5. Thermochromic effect of VO, thin films rapid
thermal annealed at 400°C for various annealing time.
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Fig. 6. Thermochromic effect of VOx thin films fabri-
cated under different oxygen pressures by reactive e—
beam evaporation.
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Fig. 7. RBS analysis of VOx thin films fabricated under
various oxygen pressures by reactive e-beam evapora-
tion.
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Fig. 8. Solar transmittance of Vo Sn0aQO; thin film

measured at various temperatures showing transition
temperature of 60°C.

50
1]
] !!!"
o i
X
~ 304
N
Q
=
g \“‘t L“;;Lu’“
£ 20/ SO
5 —e—20°C
§ ——30°C
i: —a— 40°C
104 VO, +Sn0,(22%,) “'_::E
. 6
Po, 1 S X 10° Tore i
RTA - 400°C/30sec. —80°C
——90°C
0 T T T T T
500 1000 1500 2000 2500 3000

Wavelength ( nm )

Fig. 9. Solar transmittance of Vi Sne 0. thin film
measured at various temperatures showing transition
temperature of 80°C.
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Fig. 10. Solar transmittance of Vo uSne O: thin film
measured at various temperatures showing transition
temperature above 90°C.
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