H34% 11 T WL MR 2 AR Vol. 34 No. 11
2019 4£ 11 H Journal of Inorganic Materials Nov., 2019

XEHRE: 1000-324X(2019)11-1161-06 DOI: 10.15541/jim20190023

ET MoS,/Si0, SefEEXE SR RER VO, EIRFEFZITENI R

\Fl:]/ @9 ?/J\fg{é%j, %%a )%I—E]I:é]a % {/A\a 71:% 5&1, -l-:‘lb‘ ?%
(B FHERF B R e S TREARFA T S, RAF 611731)

1 O Tk, RYERTRMH TEWER . A BTSSR IEERMA R T IR E W2 0. DReE)
FERHE MR G W b i 8 A CE W2 Se B i ME R SR M 3 oy e i T Ih B S W LI 3 5 2 v T
i, B RYER AWK B A R R AR — A E R . AHT TR T — Rl T
MoS,/SiO, JAEH 57 J51 45 ¥ % 4T B K IAR VO, MR 771k, RIFIH MoS, F1 Si0, Wi g /K M Re AN [R], AT DL A
Fi 25 B F /K A B MoS,/Si0, T8 M40 F i 45 J4 1, BLIhHs Si/Si0,/MoS,/Si0y/ VO, % ZIREEH 1 VO, M E# Si.
SiOy/Si AR FEEL)E B o X AT (XRD)ZAE R Bow, ¥EATE VO, W 1) AR5 1418 % 5, 2R Raman )61
FIAF IR LT AN HAIE B T 55 ENRTJS VO, W [ U 1) 4 JB - A G AR A PR B o AWE UL T — BT 2 Th RS A6
WNRELEN T, ARG E A MmN 26 T, SEILT VO, B RS B IGR SR, AR F
LT A BRI 4R A T — T SRR

X IR CHELHUERL BT RIRERG R TR

FESES: 0484  TEAFRIRAG: A

Transfer Printing of VO, Thin Films Using MoS,/SiO,
van der Waals Heterojunctions
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(National Engineering Research Center of Electromagnetic Radiation Control Materials, University of Electronic Science and
Technology of China, Chengdu 611731, China)

Abstract: In recent years, flexible electronic devices have attracted much attention due to the potential applications
in the fields of the Internet of Things and bioelectronics. The integration of functional oxide materials in flexible
polymers has been proven an effective way to achieve high performance flexible electronic devices. However, due
to high fabrication temperatures, the synthesis of high-quality oxide films directly on flexible polymer substrates
remains a significant challenge. This study proposed a method for transferring printing large-area VO, film based
on MoS,/SiO, van der Waals heterojunctions. Due to different hydrophilic and hydrophobic properties of MoS, and
Si0, films, we can dissociate the MoS,/Si0, van der Waals heterojunction interface only by using deionized water,
and transfer printing the VO, films from Si/Si0,/Mo0S,/Si0,/VO, to Si, SiO,/Si and flexible substrates. X-ray dif-
fraction (XRD) results showed that the crystal structure of VO, films has no difference before and after the transfer
process. Temperature-dependent Raman spectrum and infrared reflectance spectrum demonstrate good

metal-insulator transition (MIT) performance of VO, films before and after transferring printing. These results in-
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dicate an effective method for transferring printing functional oxide films, which enables low-temperature integra-

tion of VO, thin films on arbitrary substrates without introducing sacrificial layer and corrosive solvents. Our study

provides a new way for integrating functional oxides for flexible wearable electronic devices applications.

Key words: vanadium oxide film; transfer printing; low-temperature integration; flexible electronic devices
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Schematic illustration of transfer printing process of VO, film
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Fig. 2 Microphotographs of the transferred VO, films on
different substrates

(a) Transferred on Si; (b) Transferred on SiO,/Si; (c) Transferred on
PDMS; (d) Transferred on PI
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Fig. 3 Cross-sectional profile (a) before transfer printing and (b)
original substrate after transfer printing
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Fig. 4 XRD patterns of sample before and after transfer printing
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