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Abstract; Since the graphene was found, with the continuous research and exploration by people,
more and more two-dimensional materials with similar structures have been discovered and studied
successively due to their excellent photoelectrical properties. The widespread attention is paid to the
transition metal dichaldogenides( TMDs) due to their rich physical properties. This paper researches
the two-dimensional three-layer WSe, photoelectric property, and transfers it to the Au electrode of
Si0,/Si substrate by Van Der Waals force. Finally, the silver paste is used to extract the back gate
electrode with WSe, field effect transistor manufactured, whose carrier mobility is 3.42 em’/(V + s).
The detector response ratio of the WSe, field effect transistor based on the 630 nm wavelength is

0.61 A/W and the light response recovery time is 1 900 ms.

Key words: two-dimensional semiconductor materials; transition metal dichaldogenides( TMDs) ; WSe, ; photoelec-

tric detection

Wfm B 2020-12-07; f&iTHHA: 2021-01-04

EETH . #HEM 11175 W H (D17017) ; H AR & 1141 (202002040]C,20200201266]C, 20200201271 ]C) % B3 H
Supported by the “111” Project of China ( D17017 ); Developing Project of Science and Technology of Jilin Province
(202002040JC,20200201266JC,20200201271JC)



258 K it

¥R a2

1 3]

s HEL R 8 7 ZE 2 ) R 2R 5 ) 45 i L
BIZNH, FEA TR LIRS,
SHEE R RL, 1 U 4 JE G AL A W) (TMDs ) T
FEHL 2 DL Fah e, SR T 228 11k
KIGHFFE 48R, TMDs 4 BFHELA KIRAFBL (1 ~2
eV) ,FF H 4 TMDs #kF A BHE B D 28 57
ERIEER, T2 5 2 2Z RS AT
B Ssl g 17 ety Bt i B s R AR R AT A 2R O
TR FE

XFFIHE SR MR R 3, p BB 24— H 2
W B, A S o FH P A A AR 20> i
TAARES (WSe, ) SRR EZH BRI 1.2 eV 1
LA R, 5 REZHCE SR AR, WSe, AT
PLSCERU M iz, B 3 A A o R R
Fpg 15 05, WSe, RMUEA TR &I
KBRS ERE, AT AN T p BS80S
17 LB i HA DR A 4 2 R fl Ay S i vy
AR e A R ) N R 44 28 4 DI W) 7 A ] AL
FEAEEIN R 107 ~10° A/ W, Wi b7 B[] A 22 A0 5]
FEO) AR50 WSe, S35 S ARG 1 H B 4 ik
SR B AR R 2R B A e R RL R T, SR ) 8
I HL RG2S R AR R 22 B T e TR b, 32
PHRLR TR | FOB 2GR B SRR 4 T2
F14) 5 M AR [ ) i 30208 24 1 v g o, R PRk 1)
Wi 7 SR B A1, WSe, S350 b AACAE 244 i) 1o 5 A
e R e 7 S ) AR A 5 T 224 M 7 B ) R 6 e
o7 JEHIARAR

WFFE LA M e 3 W 1Y WSe, BRI S IR
oL RE T Y2 M Ol R 40 e oy
1) ASWFFE R H e R e s e B 1, RIS
FEAE T K WSe, M B RS 2 IE A 3 um 1Y
Au SCHEFLRCR T, AR A e BB 0. 61 A/W,
Wi 8 FRFE] 4 1900 ms,

2 % oy

2.1 H&EEE

WSe, ZAERBE: B S 3M B A A i
PR (SPL A RE) B HR AR B} P4l 35 5 AE 3M
Jes R WSe, (AR}, 9K J5 5 2% T W A,
WZE T AL Ty, e K15 5] WSe, —4EH1 K],
FE THAAZEE 300 nm § Si0,/Si #HE I, 7

e

HEA 60 CHET 20 min, FEEE S A H 2= = RS
T,

WSe, R0 F R4S (FET) o B3 88 1 — 44
BERFH it R SRR ) Au AR L

AR . 7 Si0,/Si AT Si Y — i iR
HUERSE | I8 HRAE—B 1TO W b | fe ek i
HLM AR IR S
2.2 HRFIME

XRD &35 FH 42 Bruker axs D8 Focus
X HHRATHAN , B R h 40 KV, P78 OGIER PL %
T FH A9 2 LabRAM HR E $72 255, &k
Pt Ry 532 nm, PWOLF S E] R 10 s, B IR BK
3 WA AR R 0.8 em ' GHIER 2 500 ¢/
mm, HL 2% P AR I & 6 T 094X 2% 4 Keysight
B1500A , St i il ik %6 B (kT 48 S 38 & U8 1)
e N 2 48, i WSe, 6 LI 2% 7€ 300 ~
800 nm FYGig PRI,
3 #ZR5A#®
3.1 WSe, 4R FIRFRA

1 (a) o] LB 203 8T B0k 225
HPAFPER AR (AN IR R ) .
Her MR R T AR EE e L2 ~5 BRDE

(a)

(b) o

=
""‘ ‘! ‘. » A

2 um

K1 DJZ WSe, Jooe B IR (a) KA BEKIR
(b)
Fig. 1  Optical microscope image (a) and scanning electron

microscope image(b) of WSe, in a few layers
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Fig. 2 Atomic force micrograph(a), XRD atlas(b) and Ra-

man spectrum(c) of WSe, two-dimensional materials.
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