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Abstract

With the rapid development of optoelectronic technology, UV photodetectors are widely used in
military and civilian fields. Among them, zinc oxide (Zn0) has been regarded as a promising can-
didate for UV photodetector for its strong radiation tolerance, high saturated drift rate, high
breakdown voltage and low growth temperature. Since the performance of photodetectors is
strongly dependent on the structural and optical properties of the material. Therefore, based on
the development status of ZnO-based UV detectors at home and abroad, this paper introduces the
characteristics of the typical structure of photoconductive ultraviolet detector, p-njunction UV
detector and Schottky UV detector, optical properties of UV detectors prepared by different mem-
brane methods such as laser pulse deposition and hydrothermal method. Finally, a UV detector
prepared by sol-gel method is described in detail to achieve rapid response and strong responsiv-
ity. A ZnO-based UV detector with high spectrum selectivity ZnO filter layer is proposed. Through
comparative analysis, it is concluded that the future ZnO-based UV detector will develop towards
flexible, self-powered, tunable detection.
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1. 5|8

B4, Bt 15 B R AP B SR B PR AR, PRI TSR i 78 25 52 B 58 /MR 25 DA
o L v R AR M R AR N T A IS ORI 1] [2]. AR T,
TERIMESS AT 10~400 nm B R AL “HEGIEIX” AEREFRS AT, BAMFENN
MRS TSR, N AN T . AN E T L RSN IR AT [3]-[8]; AR R R, A
WMSCERATE FEFE DN AT IS, RUSCONRICERI B2 KIBERI AR KA
MO0 RASPF91-[14]0 BEAMEERME SRR MR AT, ZnO AEN— PP E I TE AR 248, R EAEH.
At R HAFIER AT EROTEE A ML JF AL EA R AR, 5, RAMEEKEE, REA,
S, TEMITEER . AN, ZnO FEAPRLRAT R K H B R (3.37~7.8 eV), BIMRRIE
SLOMRN A I BLAEA R . AL S8 ZnO FEEAMRINES , TRIENGH T O6 S AL RSN 5 A6 R AR I 4%
RIFEA AR R FL . IF RG AL 1 ZnO F 5L AMAIN &5 AR 7Tt e o S0 73 W A% GEAN 7] 75 723 45 1) ZnO
VAR S AR 25, PRI TR 150 AN PRI 5 8 TR 85 F) 2R R e o T R vt 28R A 9% VR KR 7075 1+

2. ZnO EZSMEMBHFIE, SHEFSFR

T LRI A8 A — AR IS T A NS S IIZhREAR T, FLEEA AR IR B 6 1 R A I
PERIPAE T IO RRUS . $HREFRIAIE, ZnO O RIRIIES AT 70 ot i 3 B SR AR 4 RO AR B 58
SERINES o Forb, Dol S RLERIN 5 RO FL T RS ERMDCR A A E 1 o FLEAC B 2 W8 e 0 KAk
JeHETAERIAE ZnO FEE L, BRSO T A AR EDC AR T, DR BT A HIELEIE Zn0 4T
PR LRI, TR AN e A P T R0 2t (] B e BIVRT 7 A0 r IR OB LR TG AR AL R0 5%
FEFIHT T DGARRESE, RV SR S5 [ AR ) o -2 SO N R R 0 B, TR S N R Th 3 a2k
RN . HAOGRIMRN S L3N pn 45, p-in &5, HRREEH L5, JURA RSB S5 MR
Masasrants 1.

3. ZnO ERIMRUERHF R R
3.1. ZnO % p-n Z5BVESMRMIEE
BT p 4 ZnO MEHRZ, ZnO HESMEH AR n B Zn0 5IiAl p BAPEHGRS B pn
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gk, BOH LK n-ZnO AT p AR VTR Teong 25 A [1517E p-Si(100) 1 F| FH 4% 0% 5115 2 n-ZnO
VER, HIFEH pon STV AMANISE . (EAMX IR, n-ZnO/p-Si 45 BUERM SE/E K 310 nm ORI, St
W RN 0.5 AW, (AT F FLIER 1 Si X AT WO XS emi i 2, R A n-ZnO/p-Si 45K
T E AT LUIE T BT A] WG K X 3. Ohta S5 A [16]453E 1R HI n-ZnO/p-NiO il ff: i ] p-n £57L 5 5ME
U 2%, AZARI B8 E 5 A0 DI 7 AR S 1 i AR L 7838 KA 360 nm FRDGIE R, HOGmA R A 0.3 A/W .

a: b:
[ ] [ —————= [
C d: _
— < ™ -
1 5% NELY Gff [ %S4k

O o PHIE Gfk =TS

Figure 1. Schematic diagram of several different types of wide-forbidden semiconductor ultraviolet detectors; a: Photocon-
ductor, b: Schottky photodiode, c: p-n junction photodiode, d: p-i-n photodiode

L LA EXRBFE TS FELIMRNBENTEE; a: KBRFEFEF, b: BEELEIRE, o pnEtE=
WE, d: p-in XEIRE

[FF, EH p BiB24 ZnO MEHIE ZnO AT p-n 455 MR 58 . Moon 25 \[ 1718 IR
WS B AR ALK H —)Z 900 nm 1) p-ZnO 7£ GaAs )i b, Ik —)Z 300 nm JE ) n-ZnO JZ7E p-ZnO JZ
B, HIRHEIES pn R BILAMRIES . 763 VIRE N, p-n [FFZEK /MRS K64 BTN 2 mA.

3.2. ZnO E B4R RIMNFN S

ZnO JEH FFAERMES, SEBR FA2TE n-ZnO FER XA A EE 155 A -2 7O, Ed il e
(6 HL A SE I S AN E ORI . [R] e H S AR M BR AR L, P A i A R 2% L A PR3 g o7 RMEG M 75 P 4
ETE IS P R BB R AR AR, TR BRI 1) S SR el s A, X P AR B MR e MR R R AN B
IPE, T EVS Y. SRTHAS DA K 3 THI 5 B AR 250 4 22 vy P RTIGG R AEOE R RS T

2001 4F Liang %5[18], F#B% ZnO #HE, H Ag HilfEXFa bk, H4 T Ag-ZnO-Ag 45K B FRFIL KA1
TRIZE . BRMESAE SV E TR 1 nA; RN EER 1.5 A/W; JGHENRAE 370~390 nm ], 7E
370 mn AL BEUE LD, 240 B DU K 6L . 2015 4F Zhangtongshuo 25, I FH 9 T3 W02 4 1)
ZnO K i F PR iR B AN RIS . ] 2 A 32 A8 SV, TR AR A% 1 Rk ] A2 20~350 ns
FeAi, 1E 356 nm b FEMA R E N 0.1 A/W

4. 5% ZnO EZRIMRM BT HEIROBIZFHAR
4.1. WESERAZECVD)

2004 4, IR R[20]54E TR BB 0 55 B IR Bh & B A ML S TRR(P-MOCVD) & S /£ #
FA S SRR AR B EAG R C SEUA. SR ZnO R, 61 ZnO BEE MR 2% JE G H 5 Y
A, BHERF MSM 251, Rk v 80 x 100 um, A AR, WA 4 B, SRIEN 5k
BCAE W, WRIEELE 375 nm M. 2006 4, Ying Li 25 A[211F MOCVD J7 I B ZnO FEHR 28 1)
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Figure 2. Photoresponse decay of the photodetector at 5 V, in which the scattered circles are experimental data, while the
solid line is the fitting results to the experimental data using a two-order exponential decay formula, and the inset shows the
detailed rise time of the device
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Figure 3. Response spectrum of ultraviolet photodetector based solution-processed ZnO nanocrystals at 5 V [19]

[ 3. BETAREHER ZnO RIMEMSZLE 5V RIS RZ[19]

54 ZnO

Figure 4. Inter digital structure of ZnO based UV detector
[ 4. ZnO EEIMRNIZZ XI55
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4.2. BRRESCTIRRE(PLD)

WL R A8 /NA 2208 F PLD 78 Si(11 D)4 FHI7F C s B REALEUA 1) ZnO ERE, FIH 315
HARME T ZnO HH FAVE MR EE . ZnO A1) AL AR =AY BT 1R G I R . 450028 19
HPHAEA 100 kQ 47 765V ARE T 6N 5N 0.5 A/W.

2007 %, ZHUANG Fl WONG #ixi& 7 H PLD ¥A7E MgO(11 )4 iR _EAMEAE K H = &1 P 2 LNO
An B ZnO Spliidh. = FAERANLIMIRIILX, 55125 RG2S 08 50%~60%, WK 5 B,
FLAE SR A X H B 7 U 5 258 KPR D' ) 1 B
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Figure 5. Optical response Curve of p-LNO/n-ZnO Heterojunction [23]
5. p-LNO/n-ZnO 5 FRE&E RIS N R #h 2k [ 23]

4.3. 7K#KE

2005 4, H PR R R ERE 24125 0L p-Si(111) AR, HKBGEE REEASEME Zn0, #1147
Ag/n-ZnO HFrFEHh 2245 L AMEMES . Ag Al ZnO S ETE R A RUH Rt A 25 N 035 eV, fE LG
I G LR /N, 78 365 nm [FIF6HE 2% A%, 5 V AT 9 V i FE T~ Ag/n-ZnO £ 4MRI 28 I 6 A2 HLIR 7373l 25.6 pA
H157.9 pA. Ag/n-ZnO BAMRINZEA B 56 m BRE T AV S & F 20K, 7 366 nm P AL, 6 N FE
N 0.161 A/W . BT RCRN 54.7%. B NXT LA &, AFEE ZnO XHERAMGHIm N, 20 ckodt 28 1 4544 ,
REWES SRR, 555 Ag/Zn0 KA.

il % ZnO MR TR ERZE, 2 1 A T TUMASE 5 iEHIAE H SR A MR 38 e SR ]
5. FiBVEIMENSSBFIREAR
5.1. EFREBRESESIEE Auw/ZnO/Au EHIESNFNZE

Zhang Tongshuo 55, KV R EE I AE A A i B A T FIAE S8 A6 BRI 2835 PR 2 1 ZnO 9K it
1§ iR £F (Zn(CH;C00),2H,0, 99.5%) £ % it N & M AE 1,2- 1 =1 (C5HsO,, 99.5%) I £ B i v (MEA,
C,H;NO, 99.0%)i 24 1) ZnO & RIS FEIRAE A TEAT R b, 100°C TR/, SR E2 S 600°CiR
KNS, LIRS R—E RN Zn0 2, 75 R ESBHE— /MRS E, @i ez T 2H & AR H
o MR IR, ZnO MR LI n BUAL S TIREE 1.9 x 10" om SUA0AE IR 10 R H TR 30 o 72 14 5 4
o GURRTRIESUNERTE . AR, P3RS Z08 60 nm. 1XEE ZnO GKRL 717 b S % e, T2 A%
AR, K] 6 BoR T RAEREIEA) X STRATE(XRD) R . EEA =ANREIE, 25055 BT (100). (002)
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Table 1. Comparison of the response time of the ZnO-based UV photo-detectors fabricated by different methods
1. FREIFHESIE ZnO E IR 2Z0E Rz B8] Y EL AR

il 25 T My J7 1] Z%
HOE T UB(PLD) 30s (BT [25]
120 s (T B[]
1 ps (_EFHHF[E])
MOCVD ) [26]
1.5 ps (T FEHF[a])
. 100 ns (= FHH i)
SR ARAT S 1.5 s (F RN ) [27]
ST AN EMBE) 958 (LTI 28]
2068 s (T BT [H])
—— 20 ns (=T 1) [19]
350 ns (T BHT )
(002)

Intensity (a.u)

(100) |{(101)
W (102) (110)

30 40 50 60
26()

Figure 6. XRD pattern of the ZnO film, with the inset showing the surface morphology of the ZnO film
6. FTEEIRE X SHELITHE, WABRRT Zn0 EENREMIR

B 7 SR TR OO EE . nT I, EERAE AP 6 KR R BRI RE 77, TAE AT WOEIX L
FAEBEH I — AN HBLEE 360 nm 247, XERT ZnO [T, WS 2T BLERF ZnO
YK RIAS TR B 2 MR RN TE SR T A BRI PL OGS . 29 377 nm A 5RERE X R T
ZnO WS ALGEA RS, THAE 520 nm BT 85 A5 /2 BT SRIEAHOC I R T o S5 R B, 1A 45 & i &
U, GREEE N,

ZnO TR EE KL 1 pmo 4 Y48 500 pm £ 5 pm 58 AR (A] PR A2 5 pm. 8 R7E S5 AT 356 nm
MRS T -V 2k, HmhZmsE, £ Aw/ZnO FHii C3RAT MR .

XA RAEH R FSEIL T 52T ZnO 40K & 1 PRI I B2 AM RS . 725 vV, L FFmraIfn
LI )2 20~350 ns Z2 47, FORIGIA N ELE 356 nm YRR 0.1 A/W. X ERIE K] ZnO FHEH IR
N5 B R e 7 B ) 22—

5.2. —fhZBZ 7ZnO YKERIEY Au/ZnO/Au &1
XA TAEE I ZnO 9K Bk 278 48 Au/ZnO/Au G589 b S T 1 i 1k 33 R0 v i o7 35 i) 48 ol 48
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Figure 7. Room temperature absorption spectrum of the ZnO film, and the inset shows PL spectrum of the ZnO film [19]
& 7. ZnO EREMERWELIE, BAERRT ZnO EHRAY PLIE[19]

T R F A7 DR B AE W A 4 R EDTRR TR NG IR JZ I ZnO R, {5 FH 428 £5(99.999%) (1 A
Mo RS TIER 100 W, REFSMGE(1:1), TAEET 1 Pa, R 300C.

ZIERHARZZERFAER FARESE, EECZIANREZ h T 20 & AR k. #5RHEK
RV 25 1) ZnO 9K BRI ik b Aw/ZnO/Au 2514 o 53 5 7E ] 8(a) FIE] 8(b) 7R H T ZnO ¥ F1 ZnONPs
(BT R)ZMIERT SEM KBl . ATLUEH, ZnO WA IR, HIF 2/ NMIGPRFRAE A 20
nm FFL. ZnONPs 2R MRS, ZnONPs V35 R ~F 2154 100 nm, & & FAFEECH G EUH .

Figure 8. The surface SEM images of the (a) ZnO film, and (b) ZnO NPs layer
8. (a) ZnO S§HE, (b) ZnO NPs ERER[E

9 BIRT 01~401 JEFE N ) ZnO NPs. £ =AF 0453 H R F(100) (002)FI(10D)[H . FEHEIER T
£ 01~401 Bl A 1) ZnO #EEY) XRD Kl HA—/M 5.

K10 BoR T ZnO MR IO E S F A 2 B e . aTUUE 1, AT LK KT 370 nm 6T
RE T IE AR S, A/ T 390 nm (%1 1T AR S A0 A R U . [RIIL, ZnO oK ASURL 2 () A i
ZnO JEEFIRILLE 370 nm F] 390 nm Z M HAEE, XA &/ 07 (60 M 28
Auw/ZnO/Au £ 145 ZnO NPs 78 i 7 LASZEL
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Figure 9. XRD pattern of the ZnO NPs, and the inset shows the XRD pattern of the ZnO films
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Figure 10. The absorption spectrum of the ZnO film and transmission spectrum of the ZnO NPs layer
10. ZnO FREIRBLIE RS LR AIESLIE

KRR 7RG 7R S B . Au/ZnO/Au B & TR IS5 o S AER AN AR IIORL 2 AN S 4 B 1 1) 5L
7392975 180 nm A1 1 pume 518 AR A T 4R DY 500 pm,  TESE0Y 2 pm, AR (EERDN 2 um.,

l Au
Al,O,

Figure 11. Schematic of the ZnO photodetector based on the Au/ZnO/Au structure and ZnO NPs coating
B 11. EF Avw/ZnO/Au £5#5F0 ZnO NPs iR 2 ZnO FE IR ZE R IR E

Au/ZnO/Au Z5 R 6 HLIRI2S A 61 X sk g ma B an f 12, gk F 8% . ZnO NPs & Au/ZnO/Au
SERY G HARI S FVE A 370 nm F 390 nm, 5 HIREE R 6 E DA — 8 B Bon T — MEAER 376 nm
FIZRIIE ], 256 10 nm, ARIL T 't BRI 38 A i )97 2 v P e R 1k o Z 38 AE H I SR B 1E VA IR T ZnO
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YRR U N . AR AMEEIN, EACEE PRI Z I E 2295 180 nm, WK/NT 370 nm 1956
T8 A BB K R Z . 3K KT 370 nm B T4 3 ZnO 90K )2, Fik ZnO M, KA
BRI RSO /N T 390 nm [T, B TOLRTIIER 1 ZnO B 45 HITE 370~390 nm I ZE L1 11 R
BN, 8, RIAERZH RN EAPERE . A0, FATHE B EE PR BRL L2 Auw/ZnO/Au £514
SR A e B FEAE 372~390 nm [FI5E BBl A /& TR, IXEGRT ZnO 4K B0RL I BUF 208 . BT ZnO NPs
RSN T 6T I, BT BA ZnO AR BURL AT LLE A BUR IR B A o B 5, S0P T BB MR SO e
PN 24 0 S o AR AEAE 3 V WE T, 7E 376 nm AL AT F] 0.052 A/W [ B

0.05 f
fx —#— Au/ZnO/Au structure
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Figure 12. The photoresponse of the bare Au/ZnO/Au structured and ZnO NPs coated Au/ZnO/Au structured photodetectors
at3 VvV [29]
B 12.3 VRET Aw/ZnO/Au Z5497F01 ZnO&Aw/ZnO/Au SEHE K B IR NI 28 K Wi 2 & [29]
6. RE

TS, AR AR RSIA OB BV 4 1 KA ZnO JESRSMANIAS . 3Lrb R i g
RIS SHBE MR SRR T 2 MR BRI AGAA 1B GRS T PR BRI S, A SChEth
JUBRE: S, SETIXMAE % Z00 #KBURLI AwZnO/Au £5H, TTLLE (RAFFIEFIERO ST b, Sk
ST ZnO PRBURL I A SRS R T SCPPERRE BT, LT V50 AR, 15145 th T VA 0 e
PE ZnO SAMATIA . FUC, BEICHITT AT, W U5 WU RS, A B
RGBT, SR, I R AERT pn 5000 ARST BT 1 1 G5 B B AL R P A 7
P LRI A TR L7
7. BER

RICEGE T ZnO FL MR G 0S50 JEELARE R0, 08T 1A SOMDTR L OB Kb iORR 45 1 7
M35 B S8 ZnO FEE ARG HIPERE, RS EE 1 M P f] SR 2 Mg ST 9 AR5 64k . R ZnO JEZE Y
LERH S KPR HT Y ZnO JEERAMANES - JF A 1 HT A ZnO HEBAMARN &5 i T 58 3% 1) T2 E R %
ML R IRAS T 7 eI B i 0 LB 3 SR AL S AR TN AR Ik o e 48 R A AN R ) e YR VR A [
ZiR R PR RERY b, REESESRHER T, AR B AORL M 2 )2 AR AR S BLERF DD RE 2 FEAL R R K
TR KRR

SE

[1] Bai, Z., Chen, X., Yan, X., Zheng, X., Kang, Z. and Zhang, Y. (2014) Self-Powered Ultraviolet Photodetectors Based

DOI: 10.12677/app.2019.92012 109 I EEY/BEH


https://doi.org/10.12677/app.2019.92012

R, HR

[17]

[18]

[19]

(20]

on Selectively Grown ZnO Nanowire Arrays with Thermal Tuning Performance. Physical Chemistry Chemical Physics,
16, 9525. https://doi.org/10.1039/c4cp00892h

Chen, H.Y., Liu, K.W., Chen, X., Zhang, Z.Z., Fan, M.M., Jiang, M.M., et al. (2014) Realization of a Self-Powered
ZnO MSM UV Photodetector with High Responsivity Using an Asymmetric Pair of Au Electrodes. Journal of Mate-
rials Chemistry C, 2, 9689-9694. https://doi.org/10.1039/C4TC01839G

Jiang, D.L., Li, L., Chen, H.Y., Gao, H., Qiao, Q., Xu, Z.K., et al. (2015) Realization of Unbiased Photoresponse in
Amorphous InGaZnO Ultraviolet Detector via a Hole-Trapping Process. Applied Physics Letters, 106, 6549.
https://doi.org/10.1063/1.4918991

Kaminska, E., Piotrowska, A., Kossut, J., Barcz, A., Butkute, R., Dobrowolski, W., ef al. (2005) Transparent p-Type
ZnO Films Obtained by Oxidation of Sputter-Deposited Zn;N,. Solid State Communications, 135, 11-15.
https://doi.org/10.1016/j.8s¢.2005.04.002

Guziewicz, M., Schifano, R., Przezdziecka, E., Domagala, J.Z., Jung, W., Krajewski, T.A., et al. (2015) n-ZnO/p-
4H-SiC Diode: Structural, Electrical, and Photoresponse Characteristics. Applied Physics Letters, 107, 1255-1435.
https://doi.org/10.1063/1.4930307

Shen, H., Shan, C.X., Li, B.H., Xuan, B. and Shen, D.Z. (2013) Reliable Self-Powered Highly Spectrum-Selective ZnO
Ultraviolet Photodetectors. Applied Physics Letters, 103, 232112. https://doi.org/10.1063/1.4839495

Ni, P.N,, Shan, C.X., Li, B.H. and Shen, D.Z. (2014) High Mg-Content Wurtzite MgZnO Alloys and Their Application
in Deep-Ultraviolet Light-Emitters Pumped by Accelerated Electrons. Applied Physics Letters, 104, 032107.
https://doi.org/10.1063/1.4862789

Yue, L.L., Yang, Y.D., Kim, H.S., Jang, N.W. and Yun, Y. (2016) Electrical Properties of Mg,Zn;_,O Thin Films De-
posited by Using RF Magnetron Co-Sputtering with ZnO and Mg, 3Zn, ;O Targets. Journal-Korean Physical Society,
68, 686-691. https://doi.org/10.3938/jkps.68.686

Kumar, Y., Kumar, H., Rawat, G., Kumar, C., Pal, B.N. and Jit, S. (2018) Spectrum Selectivity and Responsivity of
ZnO Nanoparticles Coated Ag/ZnO QDs/Ag UV Photodetectors. IEEE Photonics Technology Letters, 1.
https://doi.org/10.1109/LPT.2018.2880518

Ni, P.N., Shan, C.X., Wang, S.P., Li, B.H., Zhang, Z.Z., Zhao, D.X., et al. (2016) Enhanced Responsivity of Highly
Spectrum-Selective Ultraviolet Photodetectors. Journal of Physical Chemistry C, 116, 1350-1353.
https://doi.org/10.1021/ip210994t

Pei, J.,, Jiang, D., Zhao, M., Duan, Q., Liu, R., Sun, L., ef al. (2016) Controlled Enhancement Range of the Responsivi-
ty in ZnO Ultraviolet Photodetectors by Pt Nanoparticles. Applied Surface Science, 389, 1056-1061.
https://doi.org/10.1016/j.apsusc.2016.08.048

Um, H., Moiz, S.A., Park, K., Jung, J., Jee, S., Ahn, C.H., et al. (2011) Highly Selective Spectral Response with En-
hanced Responsivity of n-ZnO/p-Si Radial Heterojunction Nanowire Photodiodes. Applied Physics Letters, 98, 33102.
https://doi.org/10.1063/1.3543845

Rajan, A., Kaur, G., Paliwal, A., Yadav, H.K., Gupta, V. and Tomar, M. (2014) Plasmonic Assisted Enhanced Photo-
response of Metal Nanoparticle Loaded ZnO Thin Film Ultraviolet Photodetectors. Journal of Physics D: Applied
Physics, 47, 425102. https://doi.org/10.1088/0022-3727/47/42/425102

Wang, X., Liu, K., Chen, X., Li, B., Jiang, M.M., Zhang, Z., et al. (2017) Highly Wavelength-Selective Enhancement
of Responsivity in Ag Nanoparticle-Modified ZnO UV Photodetector. Acs Applied Materials & Interfaces, 9, 5574.
https://doi.org/10.1021/acsami.6b14430

Jeong, S.H., Kim, B.S. and Lee, B.T. (2003) Photoluminescence Dependence of ZnO Films Grown on Si(100) by Ra-
dio-Frequency Magnetron Sputtering on the Growth Ambient. Applied Physics Letters, 82, 2625.
https://doi.org/10.1063/1.1568543

Nomura, K., Kamiya, T., Ohta, H., Ueda, K., Hirano, M. and Hosono, H. (2004) Carrier Transport in Transparent

Oxide Semiconductor with Intrinsic Structural Randomness Probed Using Single-Crystalline InGaO;(ZnO)s Films.
Applied Physics Letters, 85, 1993-1995. https://doi.org/10.1063/1.1788897

Moon, T.H., Jeong, M.C., Lee, W. and Myoung, J.M. (2005) The Fabrication and Characterization of ZnO UV Detec-
tor. Applied Surface Science, 240, 280-285. https://doi.org/10.1016/j.apsusc.2004.06.149

Liang, S., Sheng, H., Liu, Y., Huo, Z., Lu, Y. and Shen, H. (2001) ZnO Schottky Ultraviolet Photodetectors. Journal of
Crystal Growth, 225, 110-113. https://doi.org/10.1016/S0022-0248(01)00830-2

Zhang, T.S., Yu, J., Deng, Y.F., Tian, N. and Gao, P. (2015) Fast Response Ultraviolet Photodetectors Based on Solu-
tion-Processed ZnO Nanocrystals. Science China Technological Sciences, 58, 1328-1332.
https://doi.org/10.1007/s11431-015-5870-8

R, X, S, 55 ZnO BLAMRNEMHIESTIFRI]. KGR, 2004, 25(2): 156-158.

DOI: 10.12677/app.2019.92012 110 N A


https://doi.org/10.12677/app.2019.92012
https://doi.org/10.1039/c4cp00892h
https://doi.org/10.1039/C4TC01839G
https://doi.org/10.1063/1.4918991
https://doi.org/10.1016/j.ssc.2005.04.002
https://doi.org/10.1063/1.4930307
https://doi.org/10.1063/1.4839495
https://doi.org/10.1063/1.4862789
https://doi.org/10.3938/jkps.68.686
https://doi.org/10.1109/LPT.2018.2880518
https://doi.org/10.1021/jp210994t
https://doi.org/10.1016/j.apsusc.2016.08.048
https://doi.org/10.1063/1.3543845
https://doi.org/10.1088/0022-3727/47/42/425102
https://doi.org/10.1021/acsami.6b14430
https://doi.org/10.1063/1.1568543
https://doi.org/10.1063/1.1788897
https://doi.org/10.1016/j.apsusc.2004.06.149
https://doi.org/10.1016/S0022-0248(01)00830-2
https://doi.org/10.1007/s11431-015-5870-8

R, HR

[21] Li, Y., Feng, S., Yang, J., Zhang, Y., Xie, X., Lii, C., ef al. (2009) Photoresponse of ZnO Single Crystal Films. Fron-
tiers of Optoelectronics, 1.

[22] WREH, SRR, BROGHS, FTRGE, 4854, MUE R, % ZnO JGHISE MRS 1 b SRR ERT ST D). TR,
2003, 31(11): 1605-1607.

[23] Zhuang, L. and Wong, K.H. (2007) Fabrication of Transparent p-n Junction Composed of Heteroepitaxially Grown
p-Lig.15Nig 55O and n-ZnO Films for UV-Detector Applications. Applied Physics A, 87, 787-791.
https://doi.org/10.1007/s00339-007-3921-0

[24] TEFE, 72, PALEENT ZnO SR 450 KR JeRF I RZ [T, g B FHER, 2006, 43(12): 572-576.

[25] Yu, J, Shan, C.X., Huang, X.M., Zhang, X.W., Wang, S.P. and Shen, D.Z. (2013) ZnO-Based Ultraviolet Avalanche
Photodetectors. Journal of Physics D Applied Physics, 46, Article ID: 305105.
https://doi.org/10.1088/0022-3727/46/30/305105

[26] Liu, J.S., Shan, C.X., Li, B.H., Zhang, Z.Z., Yang, C.L., Shen, D.Z., ef al. (2010) High Responsivity Ultraviolet Pho-
todetector Realized via a Carrier-Trapping Process. Applied Physics Letters, 97, 15. https://doi.org/10.1063/1.3527974

[27] Ozgur, U., Alivov, Y.L, Liu, C., Teke, A., Reshchikov, M.A., Dogan, S., et al. (2005) A Comprehensive Review of
ZnO Materials and Devices. Journal of Applied Physics, 98, Article ID: 41301. https://doi.org/10.1063/1.1992666

[28] Liu, Y., Gorla, C.R., Liang, S., Emanetoglu, N., Lu, Y., Shen, H., e al. (2000) Ultraviolet Detectors Based on Epitaxial
ZnO Films Grown by MOCVD. Journal of Electronic Materials, 29, 69-74.
https://doi.org/10.1007/s11664-000-0097-1

[29] Yu,J. and Tian, N. (2016) High Spectrum Selectivity and Enhanced Responsivity of a ZnO Ultraviolet Photodetector
Realized by the Addition of ZnO Nanoparticles Layer. Physical Chemistry Chemical Physics, 18, 24129-24133.

Hans )X
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESRE: [ISSN], FAWIT] ISSN: 2160-7567, RIAE i)
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHEREE” BEN, BIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx
HATIMEHS : app@hanspub.org

DOI: 10.12677/app.2019.92012 111 I EEY/BEH


https://doi.org/10.12677/app.2019.92012
https://doi.org/10.1007/s00339-007-3921-0
https://doi.org/10.1088/0022-3727/46/30/305105
https://doi.org/10.1063/1.3527974
https://doi.org/10.1063/1.1992666
https://doi.org/10.1007/s11664-000-0097-1
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:app@hanspub.org

	Study on ZnO-Based UV Detector
	Abstract
	Keywords
	ZnO基紫外探测器的研究
	摘  要
	关键词
	1. 引言
	2. ZnO基紫外探测器的原理，结构及特点
	3. ZnO基紫外探测器的研究进展
	3.1. ZnO基p-n结型紫外探测器
	3.2. ZnO基肖特基紫外探测器

	4. 传统ZnO基紫外探测器薄膜的制备技术
	4.1. 化学气相沉积法(CVD)
	4.2. 脉冲激光沉积法(PLD)
	4.3. 水热法

	5. 新型紫外探测器的制备技术
	5.1. 基于溶胶凝胶法制备的Au/ZnO/Au结构紫外探测器
	5.2. 一种覆盖ZnO纳米颗粒的Au/ZnO/Au结构

	6. 展望
	7. 总结
	参考文献

