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T O mRfE, BREA SRR, WA A SnO,
ELAAEN . HaiEdl, BaonR F R T
B O TR —AFam AR . el F eE
A1 O JE I AR 7248 (F: 0.133 nm, O: 0.132 nm)
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UG, WERIFR 20 LI7E 219K 43, 23 HIRAE VO,

F1 FERAXEHTHIEN VO/FTO E& BRI 1250 nm BFEYSLF M REELER

Table 1 Optical properties comparison of VO,/FTO composite films at a wavelength of 1250 nm under different annealing

conditions

Sample No. Annealing condition

Phase transition temperature/°'C

Tinfrared @t 20 ‘C/%  Tinfrarea @t 80 ‘C/%

1 N,: 60 cm®/min, O,: 40 cm®/min, 0.5 h
Ny: 60 cm®/min, O,: 30 cm*min, 1 h
Ny: 60 cm®/min, O,: 40 cm®/min, 1 h
N,: 60 cm®/min, O,: 50 cm®/min, 1 h

N,: 60 cm®/min, O,: 40 cm®/min, 1.5 h

a B W N

53 25 23
55 21 18
48 45 22
52 55 59

57 57
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Fig.1 XRD patterns of VO,/FTO composite films under different annealing conditions (a~e) and FTO thin films (f): (a) sample 1,

(b) sample 2, (c) sample 3, (d) sample 4, and (e) sample
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K2 ANRBR KA T 3RIFH VOJ/FTO & MR AFM B33
Fig.2 AFM morphologies of VO,/FTO composite films under different annealing conditions: (a) sample 1, (b) sample 2, (c) sample 3, (d)

sample 4, and (e) sample 5
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Fig.3 Transmittance-temperature curves of VO, and VO,/FTO

composite films
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hn-0.1~0.1, —0.5~0.5 fi-1~1 V, 7E{%iE 20 C&%{F
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P IR RS T X AN FE ,  db R o SR AR AR
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HWEAE AP BB A B8R 7N, S AAE R
i, FEAESAIAR I XIS N B3, i 50 C
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BN R BRI Al SIS, S IR B T I U,
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JE, e LA I I R T 5 BT B TE R )R A LT
JiE 128 T BB, A7 VOLIFTO 54 I i A rp oL IR FEAIR
TIGFE, EIEHA. B TE 4 Fd 1 VO/FTO &
BRIV R EA R RN AR R, Bk
TBE RS 4 EHE KR, BIRARAL.
KI5EVO, M FIVO, /FTO 4 & 1 i i o FH 2 B
TBFEAA I 2R . VOLIFTOR & 1 ik e P AR 1K il 28 5
VO, JEL (1 L BH 22 AR AH i 2 AH R ALL, VOLIFTOR A i
Fo, BH %6 AR B S PR3N B, BRI U A 45 C,
AR IR L BRI 2048 C. AT LLE HHVO MR 5, HT
HRAKTPRET BENZ . HEBELTRER, VO,
Ab T2 SR AR, R 43 T Bl PR 7 i R, T
BT FEARAR, S A B 2R 480K 7R iR i 7R
OS5 S B ORI RS, di T H I3
RE 7 i, P BEL KT e/, 1 T B U A 3 A AR
MRS AT, AR 2 TR AR A AR 5 B0 R P I
T E 2 RIE N, R L BE R SRR o VO, I [
RH 28735 {1t 2R A7 7E i J5 R, A2 BTV OL7E i & s AH
AR AR T I ARGEAR S R R, FTOHRIIF R
UL B 0% (175 30X SN0, HEAT A B (5 44, 7ESNO,

- 31 15 - 25 5 150 =
—+-20 C, VO, al "t =20 ¢,vo, 4+ L —-20 T,VvO, /9/ . -e-20 C, VO, d
L —-50 C, VO, / ~ =50 C, VO, - —-50 C, VO P * «=50 C, VO, 1
< -+-20 C, VO,/IFTO ',r-” ¢ —+=20 C, VO,/IFTO e P20 nvoi,pm o +20 C, VO,IFTO S
£ 1 w50 C,vO/FTO_ 5t =50 C, VO/FTO_.~ 5L —-50 C.VO,FTQ" 501 50 C.VOLIFTO_*
c {"’ =8 -~ = o p—— P e
et L= | = ~ =3 s = -~
3-1 - -5 -~ 5t - 50, &
[ i '_,1' —Hk _,'/ 7 1 ’vl"
,.// - P P 7
ol | g !'.' ——
-3[_. ) ; -15. 258~ . 150,
~100 -60 -20 20 60 100-500 -100 100 500 -1 06 02 02 06 1 -5 -3 -1 1 3
Voltage/mV \Voltage/mV \Voltage/V \oltage/V

Kl4 VO, /FTO 5= W) L ift- A e AR A i 2%
Fig.4 Current-voltage curves of VO,/FTO composite films with different voltages: (a) -0.1~0.1 V, (b) -0.5~0.5V, (c) -1~1V, and (d) -5~5 V
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Fig.5 Resistivity-temperature curves of VO, and VO,/FTO

composite films
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VR JIEE A AR TR PRI, D AhE I R IR

2) TEAH AR KR FE ARS8 R, AR U5 AUR
Xof A i R B 114) 2H 73 R 2 THT AR5 AAE 5 M 0K
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4, RUEGHERIFRA S VO, MIRAE FTO K+
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FHIROGHLRR I U] VOLIFTO & & i v] H T8 A v
AR BT R A, T2 BRI S 75 T B A B A A
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Preparation and Optical-Electrical Properties of VO,/FTO Composite Films

Zheng Hongzhu?, Li Yi*?, Chen Shaojuan®, Chen Jiankun®, Yuan Wenrui', Sun Yao®, Tang Jiayin®, Liu Fei*, Hao
Rulong?,
Fang Baoying®, Xiao Han', Wang Xiaohua'*
(1. University of Shanghai for Science and Technology, Shanghai 200093, China)
(2. Shanghai Key Laboratory of Modern Optical Systems, Shanghai 200093, China)
(3. Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: The pure vanadium metal thin films were fabricated on the F-doped SnO; conductive glass (FTO) substrates by DC magnetron
sputtering at room temperature, and then the VO,/FTO composite films were prepared by annealing in a mixture of N, and O,. The
structure and optical-electrical properties of the composite films were analyzed by instruments. Results show that the crystallinity of the
thin film is improved significantly with smooth and uniform surface morphology. VO,/FTO composite films do not change the preferred
orientation growth of VO, thin films, but significantly change its surface morphology characteristics. Compared with the VO thin films,
the phase transition temperature of the VO,/FTO composite films is decreased by about 20 <C, the width of thermal hysteresis is narrowed
by about 5 <C, and the infrared transmittances before and after phase transition are 45% and 22%, respectively. The resistivity variation is
up to three orders of magnitude before and after transition. These characteristics bring about new opportunities for optoelectronic devices
and industrial production.
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