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With the rapid advancement of modern microelectronics, silicon has long served as the core
material for semiconductor devices due to its moderate bandgap, stable physical and chemical
properties, and high-quality interface with its native oxide layer. However, as process node scales
down to below 10 nm, silicon increasingly faces challenges such as reduced carrier mobility, short-
channel effects, and interface defects. This has driven researchers to actively seek alternative
materials with superior performance and novel physical properties. Among them, quasi-two-
dimensional semiconductor Bi,0,Se has shown great potential for next-generation devices, owing
to its high electron mobility, environmental stability, and ability to spontaneously form a high-k
native oxide layer (Bi,SeOs). Bi,O,Se can be synthesized using various fabrication techniques,
including chemical vapor deposition (CVD), molecular beam epitaxy (MBE), and pulsed laser
deposition (PLD), and can be integrated into advanced transistor architectures. Furthermore, the
material exhibits diverse physical properties, making it a promising candidate for applications in
logic, memory, sensing, and energy devices. This article explores the development and research
prospects of Bi,O,Se in material growth, device integration, and property engineering.

FHEIREN 244 HA 114.9 73



— ~ @5

W H 1950 FARMEASE RS (integrated circuit, IC) RIHDIZK » —EH & F EME THEIHNIF
SEREAR > FEURARHSETAVEERR (79 1.1 eV) » BEILEBEN - DRI EE
a5 R T SR e S AR R AR SRR N HE B S A RV E SR o AN WRYIR
AEY) (R NMEREIERIRER WY RREE - WRE BRI DUR B 2 MR
I T HEE o MR EE AW B AEE SLEE (field-effect transistor, FET) HHHYRE M/ T FERE
SR - FEE PR B RAYHELE - & 1C RTHE/NE 10 ZoRDUTEIEGRT - 79 B SRR R 2 TPk
B o QS EERRG  FDEIERUE - E BB R T R EEE N SR o R R T AEAEE R
ER - A ERARENEREZ A LB G5 - 198 (SiGe) » # (Ge) ~ LIV
8« S B RELUR AEREL (2D materials) % - HAr R TR R R AERREHE
W R PRR R R E R EAE Y R 3 at BT DhRE o B T 2R & - FEAFsE 2
HRRA TRSHR ) THEMDRL - BT SR  EIESE (LAY (TMDs » 41 MoS, 1 WS,) »
k- TR RSA BiySe, il BiyTey) » ANEEEICHE (Wik 8954 © #8546 © SHGFIRE)
% LR AT IR R A AEARL - RUDR EARMDRE IR E R E I N LERL ST (van
der Waals force, vdW) + [MIFsRIL(EH - IR ERE 2 RIPR T MLELEFERE - S—HE R
BHEEEFE EENEENR TR - 5L h B BRI et e - Nt
B R REFEEH IMEE » WrTHE TR EARYE HE (quasi-2D) 1K » 2RI - 5 2eif
BAgw—EEaReEnRELALE - FHEDIREIWN T8N - @ECEHFZLMRE
HHORNEEE - (BFBR  —S8/tWH5HE » s EMRE bt EEIE st
EILESERE  BER TR > B 2017 FLK > RIS T - HEHSE T8
4 H B 22 58 GE MERYYE #1888 Bi,0,Se (BOSe) °

BOSe J1F /7 (tetragonal) #51#% (a=b=3.891 A > ¢ = 12.213 A) » REA TR H
B RAETCHER _ERFRIATZE8H > BOSe AR flE BURE 5 E BURRHERE MR - S
{EERAMIIE 5T RES  IRESFHIE - DU RENE - RS RNEaR A S
BOSe =[S SBAYLEREE - (IS BReSES SR Ak - BIAIEERE LAY LS
E&E5 - £RES(EYWEE SITio, L& - URAE Sio, MZ IR B2 A8 - B
BEAVETFESN - BOSe fRHEGE L « S2/MNEBIHEE S LB A B R A E T AR E
Z/LE Bi,Se0; (BSO) » HEFH - FHAY/ T - BSO Bff=/TEHE (e=15—20) » AJ{E
R HAERYRIRR /T EE G FE FH Y BOSe/BSO HIAHSES U fLfe - - BOSe HEH HFFAIMRIGEASTS -
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diffractometer, XRD) Fflu5nad &7 i M IR AUAS RS E A BRbTIEAS AR - BOSe #EYY (00L)
TR EEN FAR - BRBZEEEMEE - 21E 2(0) Frs - i H%EE RSM RIS (E
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