FOU ePaper

EW AL L ePaper

FRY

FEREEBUE 6o aF HfoF CHRT Y
kR p i
Photoresponse of large-area atomically thin B-Ga2O3

and GaN materials via liquid metal print synthesized

f’rﬁ 5 ;Q,TE

RN U 7 b S

25 1 DI1021666
Bt - BER K&

WAL LA B AT

Bk RS e g
BEE: 112828 5 2848




BEREEBUK ST BT CBIF CBRY SRR A

AFET R RAE AP L XD A Ve F M gpeniE R o oAt

Foaikas 2 AR EH2 FHER - " AP § = (PDMS) #

13\\-
™
=
N
T
A=

=1
=
l

BURR MR T AN F R & WS E
< F 3V HAEfog LR 2R Gay0; A BHE % E f-Ga0s fr GaN ejE
e U SR A BT HTRRIE L G R e s RHSHEERE -k
RPLERET G0 7 R~ MERgPITIE > & GaN g2 R I iak
Flppri > w5 g gk TnRER > MG 2 p DRRT R A7
FAER » P EFRBaT R o AT LA - MR L EMBRE- BT

2

Gk BTG SRR S -

Fﬁgikt-?’]':},i,/ﬂ Tﬁ‘/z,§~%‘ﬁ ES

1 BEHIRERE ey ePaper(2024 £F)



TERGEBUE T g frd R TR R A

Abstract

This study uses liquid metal to synthesize gallium oxide and nitride by transfer
printing method. Different from traditional methods for preparing two-
dimensional materials, this experiment combines the unique properties of liquid
metal with the polydimethylsiloxane (PDMS) to prepare large-area, high-purity
and low-residue amorphous gallium oxide films. By annealing processes, we
obtained the crystalline gallium oxide and gallium nitride films and analyzed the
material composition, morphology, and crystal structure. The photocurrent
revealed that £-Ga,0; exhibits better optimal photoresponse performance and
gallium nitride exhibits lower photoresponse current values and faster
photocurrent recovery time. Materials offer different advantages, making them
suitable for different applications and holding significant potential in various fields.
This study presents a scalable method to synthesize two-dimensional gallium-

based semiconductors for a wide range of optoelectronic applications.

Keyword : Ga,0; ~ liquid metal ~ photoresponse ~ transfer printing
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UPS=Ultraviolet photoelectron spectroscopy(%: ¢} % 7 + i 3%);
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LEIPS=Low-energy inverse photoelectron spectroscopy( i< it i & T + &t 3¥)
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Al1l: IE=hv-(EO-EVBM)=21.2-[6.54-(-6.21)]=8.45 eV
Eg=IE-EA=8.45-3.99=4.46 eV
Q12:pl7 =@b ™A 160 =+ 3 - BHEH NG vE & ?
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Q14: UPS R]® snEVBM H_i* - ?

Al4: EVBM=Valence Band Maximum Energy

Q15 & AT Bl & kg Rl & fids ?
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