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VO,/FTO EERHTEEEN G &R ELFFH

E %1’ é %1,29 T m\19 %%1’ E ﬁl,
FoyLOR OB, FEE, ERE, BOE, BEE, e, 20
(1. BWgRTRY, Bifg 200093;2. B#EWMIAOLFEREE ALK E, B 200093;
3. b 2R, B 200090)

WE :ABAW Sn0,(FIO) S EFE B R L XA LABERM N T ZEZRNBANLEHE BERKPFELE
BKILYH & VO/FTO EARBECHE HFN AL HENEMR A AFHRYEHRAHE. EREH, S UF L
B FTO #FHAKE VO, EABM M A K ,EHERET VO, HENXE N SHR T LA TERFHE L
F & VO, HEAML,VO,/FTO S A HENHTRERRKA B C, AH ELXERKEFL4C, HEMNEH LI E
TEH/ANAN 2% F021%. RAEA-FERTHE BRATRERAHEE, XTHE VO, EEWLINAE
.

X 8 W:VOFTO; A4 M AR T &, k¥R K

FE 43S :0484 X HERFRIRAD A

Preparation and optical properties of VO, /FTO thermochromic
composite films

WANG Feng', LIYi'?, DING Jie', TONG Guo-Xiang', OQIN Yuan',
YAN Meng', LIANG Qian', FANG Bao-Ying', WANG Xiao-Hua'”,
CHEN Shao-Juan', CHEN Jian-Kun', ZHENG Hong-Zhu', YUAN Wen-Rui'
(1. University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Shanghai Key Laboratory of Modern Optical System, Shanghai 200093, China;
3. Shanghai University of Electric Power, Shanghai 200090, China)

Abstract; The pure metal thin films were fabricated on the F doped SnO, conductive glass( FTO) substrates by DC mag-
netron sputtering at room temperature. Then the VO,/FTO composite films were annealed in furnace. The structure and
optical properties of the composite films were analyzed by instruments. Results show that FTO on the glass does not
change the preferred orientation growth of VO, thin films, but significantly change its surface morphology characteristics.
Compared with the VO, thin films that were prepared on glass substrates with the same process conditions, the phase
transition temperature of the VO,/FTO composite films is decreased about 18 °C, the width of thermal hysteresis is nar-
rowed by about 4 C, and the infrared transmittances before and after phase transition are 42% and 21% respectively. It
suggested that the composite films can reduce the phase transition temperature, limit the thermal hysteresis loop as well
as enhance the infrared light modulation capabilities of VO, thin films.
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F1 LHBETAERANEGTHER VO,/FTO £
FEZER 464 1250 nm B3 AR
Table 1 Optical properties comparison of VO,/FTO com-
posite films at a wavelength of 1 250 nm under
different annealing conditions

Annealing Phase transition Tinfrared Tinfrared
condition 1/T at 20 T/% at 80 T/%
380C,2h 61 25 18
380C,3h 59 30 20
380 C,4h 54 34 21
400C,2h 55 33 19
400C,3h 50 42 21
400TC,4h 53 38 21
420TC,2h 58 35 24
420C,3h 60 41 28
420C,4h x 44 44
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Fig.1 Spectra of XRD (a) FTO thin films, (b), (c¢) and (d) VO,/FTO Composite films under different annealing

temperature
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At H5E VO,/FT0 &R S5, R
SEM 43 5%f FTO.VO, F1 VO,/FTO AR 4
BEATOREE, WA 2 Frzs. A 2 (a) Hr AT LI 3
FTO iR ARt 7 20 TR B B A, e
2. K 2(b) i VO, WA E 2 KR ACREH, &
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AERT, BE2 A5 FTO fi A B0k 2 12 i
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Fig. 2 Images of SEM (a) FTO films,
(b) VO, films and (c¢) VO,/FTO composite films
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Fig. 3  Transmittance-temperature curves of VO,and
VO,/FTO composite films
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Fig. 4  Resistivity-temperature curves of VO, and
VO,/FTO composite films
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