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Abstract

Ternary sulfide halide BiSI has been widely used in the photoelectric field due to its high photo-
conductivity, high optical absorption coefficient (>105 cm-1) and suitable band gap width (1.57
eV). At present, common preparation methods of BiSI crystals and thin films have disadvantages
such as complex process, high synthesis temperature, long reaction time and easy introduction of
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BiOI heterophase. There are few reports on applications in photodetectors. In this work, a mild
and simple method was proposed, Bilz thin films were deposited by gas phase method, and then
BiSI nanowire thin films were obtained by H,S atmosphere treatment. The photodetectors based
on BiSI film showed photoresponse in the range of 300~800 nm. Especially, in the condition of ul-
traviolet light (370 nm), it displayed high performance, including high responsivity up to 6.30
A/W, and high detectivity of 7.78 x 1011 Jones. This work not only proves the feasibility of the me-
thod, but also provides a reference for the application of BiSI thin films in the field of ultraviolet
photoelectric detectors.
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1. 5|8

AR, AR MEMEAR R e MR, 15317 B AR TAEE 1 — B k. b, BiEM R
BT BA @ AU B AR AT B, w2 B TR AR Bty Y BRI ZR AN AR AR N, AR
B AR AR RS R RG] T KRR, N T X AN, mFHFRETIA R MR
MM R, Sn TR BN B Hh 2 51, {H Sn™ FE S B AN Sn*, T S ERFE BE A R E
[11[2], KdmE KGR . BEETRENARBHRE, RI Bi MR 5 Pb JEARLUY ns® AL,
BHAREE. MBS Z 0, BRI R A5 [3]

VENELEAMRMRER B V-VI-VIL AL G0 BiSI 544, 7E%, Bhiss, RS, Bes:, Hli
L RS AA 2R RN ERE, KRR TR SRR BRIRREEMATR(1.57 eV)
BIEEA S, TECHRARAE R T T2 N 5T [4] [5][6] [7]. Devendra Tiwari Z5[8] % K VA LR
4l IEAZ A (Pnam) 1) BiST i, 3 LIZF/FTO/SnO,/BiSI/Fy/Au 4510 4 BOGAR 884, 76 AM 1.5 BHE T,
AR T 1.32% ML acE . HALSET BiSI R REEAFITE 5, e ROR I b T B AR IR ES
[9] [10]. Aguiar ZF[11]% 15 UCK BiSI 9K N T~ HL B R T PR IAS H, E B 1 BiST B A 44 4 i B 4 i
PRINES 08 T . SR, H BT E S A BRI A% 77 T FA 8 P 6 A 4R . 1 LH T BiST APRL I il 4 77 2 s 7K
T FRGE L A B R NS 25 R ARVE SR, AREAFAE D) S NI G il RBLR S = TP E A EUR
JLEF AT R AT [12] [13] [14]0 DRk, SRR A8 (0 77 VA il 4% BiST MR, JF4h 55 MR B 38 2
KEE,

AR A R — i AT 488 P 5 v —— S R SO Bils I, PRI HoS AR AL EE3R 15 BiSI
WIS, RN IR A B S AR N TR R AR it . &5 AR, BAFAE 300~800 nm Y B N I H A
N, FLHTEERANE(T70 nm) RS T, SRR R RN 2 Tk B i o IR AP 42 98 T BiSI
MRS FHE 7, o0 BiST FIELE S8 /1l rEAR I 35 58 1 B FH ORI Fe it T 225 2tk

2. SCIGERSY
2.1. SCIOZmANFAR
ARSI P25 AR T 1, A 28 R 6 —

DOI: 10.12677/ms.2022.121004 41 PR R


https://doi.org/10.12677/ms.2022.121004
http://creativecommons.org/licenses/by/4.0/

Wil 5

Table 1. Information about experimental drugs and reagents

=1 RARSHAFEXER

ZFR FA% I
FTO 20 x 20 mm T8 DR R R A R
» Zmﬁ@ﬁﬁiﬁw o 75% 5 0 L 24 PR A
TiO, 2kt 30 NR L8 IR R PR A
Ak 4(Bil5) 99.99% BRI T AR R 4y R A B
EHIRHC) sriirat it I 2 4 A AR A PR A
Btk 54(Na,S) sral it [ 2 4 A A A PR A
Spiro-OMeTAD 99.8% VG 2 5 SR R A TR A F]
4T FEILE(TBP) 99% T8 DARIE R A R A R
FIE(CeH,CI) Tk UM HD B4 L 25 A R A F]
- ﬂ?ﬁ?ﬁiﬁﬁu 0 99% L5 FR G F R R A 7
A sriial it I 2 4 A AR A PR A
Z#(C,H0) 99.5%, HLT% PO 30 B4 B A A fRA F)
T FER AT (KSCN) 99% IERTRL T AR R A TR A F]
Bt SRR T4 (CuSCN) 99% R R T AR R R
SRS 97% P P B A PR A

2.2. XEERMAFHIE

1) FTO Wil de: RIS BN R8T /K. BRI CBEE 75 i B FTO &R

2) TiO, U JZ e B 485 pL RSN ( LI BH) &4k (TiAcAc)iE T 5 mL 1, #1533
SrE SRR, LIRSS B 4000 rmp/30s [ iR fETE VRS B FTO |, 500°CIB K 30 0%, AHZR=E
TRHCH o

3) TiO, JrFLZ I K BT s T R 2 B b i) — Sk opHd € J5 , BL 500 rmp/5s A 5000 rmp/30s
26 AP D TR TE SR )2 TiO, b, JE¥B R BN D34 500°CIB K 30 min, HARRHFHUH .

4) Bils BRI 4 KU (O EBOR IETERE AR -, HAMGERS, FLER Bily oK — N 254
A, 7E 107" Pa AOECAS 4F T 2685 300 nm JE 1) Bil; MK . BRALACEE. BB &EERE L, JFiEaT
FHEF] 150°C, AN Bily B85, #6 bai ¥, [FIRFEA DHE oI Na,S FFs SR DA H,oS AU,
FIIF N, 1], 10 min J543 2 B AR BiSI .

5) Spiro Z7UZ R IGECH]: 78 1 mL & AKX 100 mg Spiro, 19 pL #2510 32.5 uL ] TBP,
BRI R A, 025 um MR P8k JE 4 .

6) 4 HAIZEYE: BRE RN B A, £ 107 Pa B N AEHE RN 120 nm (4 fLAR . 28
S M X T A 0.1 em’.

2.3. MR SFRAE
X AT (& 3¢ D8 Advance) 7 T HEBBRE dh IR 45 @RS E, it FHBEAAZ Cu B, REEVEHN
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5°~80°; B IR SO BE L R A - AT - IR AN IS AC(H A R UV-3600)l145, & YE >y 300~1200
nm; A BORE BE FEE 10~10° 175 (0 520 #2837 2 54 41 v B3 (1 [ 22 ) Zeiss Sigma 500) % BiST T f1)
TESRHEAT %L, SEIRMERERI T 78 J2 8 1T 2634B V5 2 A B FEL IR 25 20 25 (AR R A T IS, SfRE TE
FE A HEAT

3. SCIREERMO

3.1. BEARIE

TR PR T Y B AR R R MR BE A N E L. X BiST dn ARSI S, W LIRS SN
FoR, AL, S&X G MR AR . Kk, ABFFHEH — A E L
JiiE——5 R A URVE DT Bils IR, F48 HoS UL BEAR1S BiSI . ERTIAR SeietR st i b,
Bils 5 (1R K SFARE 9 120°CIR K 15 min. Ay [ ik — PR ITIR K L2050 e ¢ BiSI R IE IR 5200,
FA TR YL 1) Bils SEREAT 1 IR KA KR T2 0%t b, /3300 XRD A1 UV B, Wik 1 R,
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Figure 1. XRD and UV images of unannealed/annealed and vulcanized film samples

1. RIBKARKFOFAL AL IR E & B E R A AT XRD 1 UV

ME 1(a)) XRD BT LUE H, REIR K Bils 5, BHEGILCT CFE), BInr{3 214040 BiSI, 1fi
Z bR K AL B Bils W, FEORALACFRET, 15300075 BARE BiSIAHIAEAE, (HA0A Bils MG .
KSR Bily 3B K5 TR T AR E 45 A 1 7EAH [F) B R) R Ak I R b, B2 19 Bils AH AR 58 4 %% 4k BiSI
FrE. Kl 1(b)s2 Bils B KAIANIR Kb B Ji5 PO AL B R ZELRE IR RS T o mTDUOR IR, 3B K S BRAGAE i
FICI T #2670 AT B, 55— B aRk IE A 7E 698 nm, KFR AR Bils BUARER, £ 1.77 eV 5 BRIk
BALIALE 779 nm, XTI BiSI AT FR 1.59 eVo 1l Bily EEBRALFE & e th £ R 01, MRS ik
MR BAE 779 nm P, KRR BiST B, 5 SCRRAFF[15]. Bkl {3, Z&48%)5 1 Bils EEAEUR K
AbERRT, AR T15 2 404H BiSI.

FHIRSCHR[16] [17]35, SRR AIESR 2% 0 BRI 28 ) VERE = A2 — e g . (R, % Bily SN
BiSI W7 AT L IEHIRAL, SR 2. K 2(a)~(c) ]l LLE HH, A TAE Y Bils LS 840K
BRLIR, BN SIEE, BAAFAEER VLI . B 2(d)~(D 2% L BTl % 16 BiST MRS, Ak m
VU s AR K LR . ATRAE H, PRI K L) 400~500 nm,  HICHH S EUR « 49K 28 i 40 i) 5
HH) TiO, A fLIZFITTER ¥ Spiro 257 EHefl, IR 71 m AL s At 7 3@ iE
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Figure 2. SEM of the films (a)~(c) Bil;; (d)~(f) BiSI
2. (a)~(c) Bil; & A&HY SEM [El; (d)~(f) BiSI SE&HY) SEM &

3.2. BiSI B R EB N 2SR0 14 B

N TIRFBAF LA VERE, JEHL T LED SGURGHATIRI . e, RGO 4h B 370 nm LI,
AR T 2RAFEAR F i R AT R B R A 3 il LAE H, 7R AMEGT70 nm) SR, BEE L
TR LRGN, 2ROFRCRFURETIE R, M R BRI, S SRR I R AR . S mE
RN 1 VIR, XSS B AR AT T B, RIS G D 2 E RGN, %A 1 o 9L AR
T ZZBRAR, U2 H A 3R IRMIAE 77, AEAL 2k WL E 3(b)~(c). 4ICThREE N 49.08 pw/em” i,
PRI e BRI 2RIk B fe e, 400N 6.30 A/W T 7.78 x 10! Jones.
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Figure 3. Photocurrent-voltage, responsivity and detectivity curves of the BiSI thin film photodetectors under two light
source (a)~(c) 370 nm (d)~(f) 660 nm
3. BiSI#EE R IRMIBRE MR TR EIR - e E L. MR E FERNRMEATHEZE T UM E. (a)~(0)
370 nm (d)~(f) 660 nm
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EH AT SCAT %0, BiSI A BRYEE N 1.59 eV, SRAMAT WOtk o e tAfE 779 nm. 25 REF| 2840 0]
DA R, By BLE 3 KN 660 nm 1) LED J6iE XS BiST B s PRI A5 476K, 45 Rl 3(d)~(f)
Fise MEL ()T EAE H, SRR BRI . & 3(e) R TG T) 3 %5 5 2 8] 1) et
KZ, AIBEE GRS RIGM, SAFROGRRBHIE K. X2 TR, B FkEde, M
FHOGHRIE R B 3(0) s 1S A4 e RLRE AR 2 b G L D2 % FE ARG &R, FTRUR I, 7E 660
nm GIE T, AR S SRIAE ST . 76 1 VAIRE T, 26T % N 131.48 pwiem® i, #34FH)
M 7 AR 2 85 K, B2 0.58 A/W, FRIIIZE A 3.54 x 10" Jones. 15 370 nm fIMEBEAREL, 2%4FH)
WA 2P AR T 240 11 3%, SRIRFEK T 1 AR mbn] W, Z7 745000 4% 1 BiST 5 5 E F T4 4h
FEHPRI R AR [FB, HEZ 75 AT 45 1 BiSI #3415 HAA B SRR AT X LG, ATRAEH, AT
PR ) BiST 5 FL BRI 35 (0 1 REECF, ke 2.

Table 2. Comparison of device properties between BiSI nanowire films and other materials

= 2. BiSI R EE IR S H AT R 085 11 RE LA

Material Bias (V) Responsivity (A/W) Detectivity (Jones) Reference
BiOS 10 0.059 4.97 x 10° [18]
SbsI 0.1 7107 7x107° [19]

PbsS,16 3 57x107 2.7 % 10° [20]
BiOClI 5 9.4x107° 5.9 x 10" [21]
BiSI 1 6.30 7.78 x 10" AT AE

B 1 o 2 FE RN ER N 22 22 Ab, v 2 [A) 2 TP 0 B BRI B8 1 e I A ) 2 8z — o o 2N TR B4
I T R R ol 8], b T B ) 2 48 A B K FRIE I 10% T2 90% Fir F R EF 1], 5 sl [] 2 8 M e K HL YL 1)
90% N % EI 10%HT FH IR 1] o 38 I AEAS [ K B GUR T AT MRS A, %0772 BT i) 4% 1) BiST 4K 2k
FE IR B LE 370 nm B AT 58 g (0w 7 B FAR I R . PRI, SR 370 nm [9%I8, 225.6 pw/em® (K5I
225 FE MR 2L TO A & B (o 2SS B), - 25 SR 4 Fos e [ 4(a) 2o TEKBIRIFIF T,
AR - AR, BEER R, ek 2IEMERIEIAE, SO SR B A R AF 1 ER e R
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Figure 4. (a) Time-current curve of the BiSI thin film photodetector; (b) Rise and decay time without applied bias
4. (a) BiSI SH IR BB ERMIBR AT (8] - FRIRANZR; (b) FETIMINRERT B _EFHES B FnZ=m At (E]
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XHZITIE P G R AFREAT 7 BQE MK, SRIRTT BiSI MR s I 23 138 FHVE L. &) 5(a)#2 BiSI
UKL OB 4300 EQE 2k, RTUUEH, %4 FAE 300~800 nm Py MANL, i 83 1F AT ER
V) HIPCS . IF HAE 370 nm I PR R EERTERI R B vy, R BiST ZAOK 2 RO F 4R 28 /] AL S

T SAME R UK. Bils 7856 AR a8 - i Fe B AT 08 [22] [23],

PRIk, R Bils B A ot

FLERI 28 AT M. 5] 5(b) 2 Bils A1 BiSI Dt AR I8 AW F v - B R 2, MBI ey LIfSAI,  Bils 2844
AR LTRSS A BB AEAE B 22 I BRI . BiST S8 AE IS /N, 1t B S N B AEAE RO BRI i /b o
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Figure 5. (a) EQE curves of BiSI thin film photodetectors; (b) Dark current-voltage curves of Bil; and BiSI thin film photo-

detectors

[ 5. (a) BiSI SRS BB IRMIZEHY EQE Bh%%; (b) Bil; 71 BiSI A& e I MISE HIBE AR - BB EfhZ:E

4. i

5 A 2R R A BT A 1) 7 i —— 5 R L SURE DO Bils S, FRRIH] HoS UM B 3RAT BiSI 49K 2k

VIR, RN IR A o' HAR I 38 AR TG LR RE . 7E 846370 nm)HRES T, oty Z % AN 49.08
pw/em?® I, 2% (K S AR R B, 23 oA 6.30 A/W AT 7.78 x 10" Jones. iIX AMHEFE—H424H T BiSI
VRN, F TG R 28 178 77, 08 BiST AP RN 5L U 1 B BE 52 1 Al

SE

(1]

(2]

(4]

Wang, Y K., Yang, D.Z., Ma, D.G., Kim, D.H., Ahamad, T., Alshehri, S.M. and Vadim, A. (2018) Organic-Inorganic
Hybrid Sn-Based Perovskite Photodetectors with High External Quantum Efficiencies and Wide Spectral Responses
from 300 to 1000 nm. Science China Materials, 62, 790-796. https://doi.org/10.1007/s40843-018-9377-3

Aftab, A. and Ahmad, M.I. (2021) A Review of Stability and Progress in Tin Halide Perovskite Solar Cell. Solar
Energy, 216, 26-47. https://doi.org/10.1016/j.solener.2020.12.065

Hameed, M.S.N.S. and Aziz, F. (2021) Solvent Engineering of Lead-Free Bismuth-Based Perovskite Material for Po-
tential Application of Solar Cell. Materials Today: Proceedings, 46, 1837-1842.
https://doi.org/10.1016/j.matpr.2020.11.1018

Ganose, A.M., Butler, K.T., Walsh, A. and Scanlon, D.O. (2016) Relativistic Electronic Structure and Band Alignment
of BiSI and BiSel: Candidate Photovoltaic Materials. Journal of Materials Chemistry A, 4, 2060-2068.
https://doi.org/10.1039/C5TA09612]

DOI: 10.12677/ms.2022.121004 46

PR


https://doi.org/10.12677/ms.2022.121004
https://doi.org/10.1007/s40843-018-9377-3
https://doi.org/10.1016/j.solener.2020.12.065
https://doi.org/10.1016/j.matpr.2020.11.1018
https://doi.org/10.1039/C5TA09612J

W &%

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Ganose, A.M., Matsumoto, S., Buckeridge, J. and Scanlon, D.O. (2018) Defect Engineering of Earth-Abundant Solar
Absorbers BiSI and BiSel. Chemistry of Materials, 30, 3827-3835. https://doi.org/10.1021/acs.chemmater.8b01135

Shi, H.L., Ming, W.M. and Du, M.H. (2016) Bismuth Chalcohalides and Oxyhalides as Optoelectronic Materials.
Physical Review B, 93, Article ID: 104108. https://doi.org/10.1103/PhysRevB.93.104108

Hahn, N.T., Rettie, A.J.E., Beal, S.K., Fullon, R.R. and Mullins, C.B. (2012) n-BiSI Thin Films: Selenium Doping and
Solar Cell Behavior. The Journal of Physical Chemistry C, 116, 24878-24886. https://doi.org/10.1021/jp3088397

Tiwari, D., Cardoso-Delgado, F., Alibhai, D., Mombra, M. and Fermin, D.J. (2019) Photovoltaic Performance of Pha-
sePure Orthorhombic BiSI Thin Films. ACS Applied Energy Materials, 2, 3878-3885.
https://doi.org/10.1021/acsaem.9b00544

Xiong J.S., You, Z.T., Lei, S.J., Zhao, K.H., Bian, Q.H., Xiao, Y.H. and Cheng, B.C.(2020) Solution Growth of BiSI
Nanorod Arrays on Tungsten Substrate for Solar Cell Application. ACS Sustainable Chemistry & Engineering, 8,
13488-13496. https://doi.org/10.1021/acssuschemeng.0c04532

Yoo, B., Ding, D., Beloqui, JM.M., Lanzetta, L., Bu, X.N., Rath, T. and Haque, S.A. (2019) Improved Charge Separa-
tion and Photovoltaic Performance of Bil; Absorber Layers by Use of an In Situ Formed BiSI Interlayer. ACS Applied
Energy Materials, 2, 7056-7061. https://doi.org/10.1021/acsaem.9b00838

Aguiar, 1., Mombra, M., Barthaburu, M.P., Pereira, H.B. and Fornaro, L. (2016) Influence of Solvothermal Synthesis
Conditions in BiSI Nanostructures for Application in Ionizing Radiation Detectors. Materials Research Express, 3, Ar-
ticle ID: 025012. https://doi.org/10.1088/2053-1591/3/2/025012

Fa, W.J,, Li, P.J.,, Zhang, Y.J., Guo, L.L., Guo, J.F. and Yang, F.L. (2011) The Competitive Growth of BiOI and BiSI
in the Solvothermal Process. Advanced Materials Research, 236-238, 1919-1922.
https://doi.org/10.4028/www.scientific.net/AMR.236-238.1919

Murtaza, S.Z.M. and Vaqueiro, P. (2020) Rapid Synthesis of Chalcohalides by Ball Milling: Preparation and Characte-
risation of BiSI and BiSel. Journal of Solid State Chemistry, 291, Article ID: 121625.
https://doi.org/10.1016/j.jss¢.2020.121625

Li, Z., Zhang, Q., Wu, L., Gu, W. and Liu, Y. (2019) Rapid Communication Mechanochemical Synthesis of BiSI and
Bi9S,713 Semiconductor Materials. Advanced Powder Technology, 30, 1985-1988.
https://doi.org/10.1016/j.apt.2019.06.007

Audzijonis, A., Zaltauskas, R., Sereika, R., Zigas, L. and Réza, A. (2010) Electronic Structure and Optical Properties
of BiSI Crystal. Journal of Physics and Chemistry of Solids, 6, 884-891. https://doi.org/10.1016/].jpcs.2010.03.042

Ou, Z.H., Yi, Y.S., Hu, Z.T., Zhu, J.J., Wang, W.Z., Meng, H., Zhang, X.Z., Jing, S.Q., Xu, S.H., Hong, F., Huang, J.,
Qin, J., Xu, F., Xu, R., Zhu, Y.Y. and Wang, L.J. (2019) Improvement of CsPbBr; Photodetector Performance by
Tuning the Morphology with PMMA Additive. Journal of Alloys and Compounds, 821, Article ID: 153344,
https://doi.org/10.1016/j.jallcom.2019.153344

Dhanabalan, S.C., Ponraj, J.S., Zhang, H. and Bao, Q.L. (2016) Present Perspectives of Broadband Photodetectors
Based on Nanobelts, Nanoribbons, Nanosheets and the Emerging 2D Materials. Nanoscale, 8, 6410-6434.
https://doi.org/10.1039/CSNR0O9111J

Li, M.Q., Dang, L.Y., Wang, G.G., Li, F., Han, M., Wu, Z.-P., Li, G.Z., Liu, Z. and Han, J.C. (2020) Bismuth Oxy-
chalcogenide Nanosheet: Facile Synthesis, Characterization, and Photodetector Application. Advanced Materials Technolo-
gies, 5, Article ID: 2000180. https://doi.org/10.1002/admt.202000180

Godela, K.C. and Steiner, U. (2016) Thin Film Synthesis of SbSI Micro-Crystals for Self-Powered Photodetectors with
Rapid Time Response. Nanoscale, 8, 15920-15925. https://doi.org/10.1039/C6NR04759A

Wang, H.R., Chen, G.H., Xu, J.H., Xu, Y.P. and Yang, Q. (2018) Effective Synthesis of PbsS,Is Crystals at Low Tem-
perature for Fabrication of a High Performance Photodetector. Crystal Growth & Design, 18, 1987-1994.
https://doi.org/10.1021/acs.cgd.7b01358

Ouyang, W.X., Chen, J.X., He, J.H. and Fang, X.S. (2020) Improved Photoelectric Performance of UV Photodetector
Based on ZnO Nanoparticle-Decorated BiOCl Nanosheet Arrays onto PDMS Substrate: The Heterojunction and
Ti3C,T, MXene Conduction Layer. Advanced Electronic Materials, 6, Article ID: 2000168.
https://doi.org/10.1002/aelm.202000168

Wei, Q., Chen, J.H., Ding, P., Shen, B., Yin, J., Xu, F., Xia, Y.D. and Liu, Z.G. (2018) Synthesis of Easily Transferred
2D Layered Bil; Nanoplates for Flexible Visible-Light Photodetectors. ACS Applied Materials & Interfaces, 10,
21527-21533. https://doi.org/10.1021/acsami.8b02582

Wei, Q., Wang, Y.R., Yin, J., Xia, Y.D. and Liu, Z.G. (2019) High-Performance Visible-Light Photodetectors Built on
2D-Nanoplate-Assembled Large-Scale Bil; Films. Advanced Electronic Materials, 5, Article ID: 1900159.
https://doi.org/10.1002/a¢lm.201900159

DOI: 10.12677/ms.2022.121004 47 PR R


https://doi.org/10.12677/ms.2022.121004
https://doi.org/10.1021/acs.chemmater.8b01135
https://doi.org/10.1103/PhysRevB.93.104108
https://doi.org/10.1021/jp3088397
https://doi.org/10.1021/acsaem.9b00544
https://doi.org/10.1021/acssuschemeng.0c04532
https://doi.org/10.1021/acsaem.9b00838
https://doi.org/10.1088/2053-1591/3/2/025012
https://doi.org/10.4028/www.scientific.net/AMR.236-238.1919
https://doi.org/10.1016/j.jssc.2020.121625
https://doi.org/10.1016/j.apt.2019.06.007
https://doi.org/10.1016/j.jpcs.2010.03.042
https://doi.org/10.1016/j.jallcom.2019.153344
https://doi.org/10.1039/C5NR09111J
https://doi.org/10.1002/admt.202000180
https://doi.org/10.1039/C6NR04759A
https://doi.org/10.1021/acs.cgd.7b01358
https://doi.org/10.1002/aelm.202000168
https://doi.org/10.1021/acsami.8b02582
https://doi.org/10.1002/aelm.201900159

	BiSI薄膜紫外光电探测器的研究
	摘  要
	关键词
	Study on BiSI Thin Films for Ultraviolet Photodetectors
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 实验药品和规格
	2.2. 光电探测器的制备
	2.3. 测试与表征

	3. 实验结果和分析
	3.1. 薄膜的表征
	3.2. BiSI薄膜光电探测器的性能

	4. 结论
	参考文献

