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Fig. 1. Microscopic interpretation of metal-assisted chemic-
al etching" .
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4. Etching in solution l

6. Removal of silver film 5. Removal of sphere array
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Fig. 2. Etching process for Si-NPs array (a) and the schematic diagram of etched Si-NPs array (b)Ps! .
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Fig. 3. Schematic diagram for photogenerated carriers in sil-

icon photosensitive layer under illumination.
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Fig. 4. Characteristics of responsivity vs. incident wavelength
for the silicon-based photodetector which is sensitive to ul-
traviolet light.

068501-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y B ¥ R Acta Phys. Sin.

Vol. 72, No. 6 (2023) 068501

Kl 5

Responsivity /arb. unis

300

450 600 750

Wavelength/nm

900 1050

DAL RN AT IR 9 MSM. 581 L LRI SR 2540 7R T I () B HEma B RS P B S R (b))

Fig. 5. (a) Schematic diagram for MSM ultraviolet photodetector with silicon nanowires as the active layer and (b) the curve for its

responsivity vs. the incident wavelength!'".
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BRIE & KR T s 28 AN R 10 S g oK 254 (46 —
AR R RGN KAE ), BT T 458 A i 7Y
SCHLERIIAS. WLEE R G2E MR L 3t e 7 1) Sk 2
M. G5SR4 AR Uk 1) 4 B TG 3
M 2 PRS2 ), AR R 2R DG R A =5 T3 100%.
B T3S R IR AN, A ) 4N oK UKL AT 9 4 Ak
O HL AR 85 114 DI 1 i by 0 R, A O FEL R
A 1100 nm DL W64 MR, 33X 2 32 B =y

4.3

B (1.12 eV) BYPR . #R7, 1100 nm DA HY£L4b
G HLARIN X T 22 oy 400 28 O L AR 2T A i
B RA TR A SE . R, i) %
FER SRR 73, KA F 10 2% P 3 17 31 Pl
P REE] 1100 nm DL RITL AN I, 1m0 55 5500
T 5 B R A R 1T TR S b R, AT
Al AR AL 22 i i d 2 A / 4 i LT, -l
M Fr B T A AR T, NI P AR G L I

IR A B RGO R S O R BRI AR A
AT AR e AR T REM BRI F. 2017 47, Qi 55 ()
FIFH &R BT 0 ik 4 0 1 R ES R T
BRI 5 B TR I T L BRI A, T R A
TS A e R S R R B 1475 nm. BUAR, i RE
FELEE 25 BEFSI 1 B L AR IS (29 105 A /em?).

2021 4, Huang % [0 3 i 7 H Si-NW [4: 51
it B I L 24 T 3T Si-NW 9 p-n 456
PRIES (ANl 6 Fim). GBI A S isam)
fit}1 (6502200 nm), 7£ 0 V /5% 650 nm HE
FER, Ik “B /I L LA 1048.6, Honm i |
FLARI 2R BT (R ) BFR) 43004 25.11 mA /W,
1.03x10'° Jones A1 0.31 ms (0.3 ms). MAM, ]
P T — RO AR DS R B A R I
HL 3t LU RN B8 135 e 7 45 B A PERE. 7E 650—980 nm
A A LR ) 1 1 L IR 32 A R O L T B ]
BRAT, TMIAE 12002200 nm 7 BE i Tk i i ik
FAK, FEWOR H T AREGIORZE [ 9 ER 4 K 5
W7 A A B TR e il T R A ikt
L FIEA T p & Si-NW, X4 T8 1 R #$7E 21
GBI R, AR T AR 1) S B A R A SR G
F 7 AT 3K —fif R 7 8 AT RETE AR 1Y 9
TG R RN 25 & Jr v ELAT Ve 1 .
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-_’J

Surface fluorination

Irradiation

n-type silicon &

Silver nanodots —(ib

Silicon nanowires

p-type silicon
Ag electrode

Welding

7l 6

Deposition of silver film

!

Etching

T 1 Si-NW 51 31 734 1 p-n 456 HL IR 45 00

Fig. 6. The p-n junction photodetector interconnected at the tips of vertical Si-NW array!(6,

MoS,

Responsivity /(A-W—1)

103
] (b) ® 532 nm
. Py ® 405 nm
10°f T e L ® 635 nm
. .
. ®
. .
10" E e o
.
e o
. 9
100 * "
L] :
10-1 . . . ‘
0 10—t 100 10! 102 103

Power density/(mW-cm™~2)

B 7 BT MoSy/Ag-NP/Si-NW 57 5 45 it JC M s F R0 35 285 1 7 T8 1 () B I R 38 5 ARG I 825 BE R SC R (b))
Fig. 7. (a) Schematic diagram of gate-free photodetector based on MoS,/Ag-NP/Si-NW heterostructure and (b) the characteristics

of its responsivity vs. incident light power density!©s!.

2021 4, Mao 45 68 3 76 2D (two-dimensi-
onal) X2 MoS,. 2D Si-NW #1 0D Ag-NP 454,
P T — AT RIS, WnlE 7 R, 53
RIS 6 FL DU 25 R L, S TT B o' o 7 ¥ 5 34 5
TR A 25 18 19 6 e 17 3 5 B T DL 4ol =3 4
1) # Si-NW 22 1) MoS, Z5FA 3 BH 11 T #0 1
(iR ; 2) BB AUKTIETE MoS, #4it THkiES:
R G TR AR A1 b ke AT A R O (kT
SRR R, IR S BRI E RS, (a1
MR i P AR5 s 3) it Ag-NP 1) Jey a2 1 45 B8
WOT AR Si-NW G 4 09 I [] 20007 3 56 5 i)
R SERGZERLRIE . 7 532 nm YK BRETT, HOG
WA R 1 2R A 402.4 A /W, FEARTIER Ay 2.34 %1012
Jones. [RII, ZHFRFILH T XA AT DG Y 5
S ;. HOGHUERERE L T SRR IE 1 TO K | S
B TSR Y MoS, YGHL BRI RS, X3 TAE A ARk

e P REFIE D 0 P 4 — AR AL ) F P 4 1
BT IR R AL T R

4.4 FEESREN Si-NW FEF|SLEIRNIES
T RE IR T
441 HARRK/ET 2L Si-NW

%71 %, o AR 25 1 AE 8 3R AT

o - T 5 1 D A S 5 — HE 9 KA A
ST S Al R TOE R AR RE. SR, Ak R
A SO R AR EE R T BR, BRI T G o7 BE.
JITLL K% e AR AR ER S 4 (BRI R ZR £
Ty — Rl AN AR WG| T ORI AR T %
MR XA /7E” PR S B LTI AR T
RG89 T RA PN 1) 2 ELHES R 90K
LS HA BN RE T AEX A, I
Wi R T S 4G P IR BB, AT BE S B
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B2 EI I 2) A8 1n) 2549 S5 0 45 SO I T 2
LT FE B FL AR S 2 A 20T R 1 1, DA T 49
TRAIRE TIESCE. WL, /52 450 5
a4 A BRI A5 1 B

2014 4, Xie 55 0 18 T FEREGIKR LR
TG T B T AR i) 15 ek N oK £ /0 A A%/
FC A SR A A BKE  FE IO AR 2%, AR
BT I /50 s b B bR e 07 s i) s 2
LU AN : 1) Rk AR A 22 (R B
SERAE I T AT B SRS, 2) 4Rk /e 4
PSR T REANKZE i it s 32l i AR, ELsc
2 i AL T ARV AT P P SR A o S B, A
MR T 20 PEERCR.

2021 4, Mondal &5 D EKHGE G ) AiB 2
A S 4f 5 (N-doped graphene quantum dots,
N-GQD) 5H MACE &1 Si-NW #4556, HifE
BRI T 04 T Si-NW/N-GDQ“#% /572"
ZEN S R A R B HOG M e B 2 e,
M 2R A 1.82 A /W | FELERIIR A 1.21x 10" Jones,
HAERG 75 RN 0.73x 108 W /Hz05, iZ g4k
REMPETHE T 1AL 5 B 45 Rty 25 4 i 5 AT iy 411
Tl FL I P 2R 500, 1 S s A A o ™
He ML B AL AL N E 8 Fs. KBHYEA S 31245
P 2x = B 4 1, N-GQD FR BB 24
AP T [, N-GQD I SENW X774
MG Es AT RIS B T ORI G B Z 4, It
SERR AT DL T4 R BA TS WSO Y K BH H 3.

2021 4, Chandra 55 [ 38 i3 78 fb 2 1k 21 1) 1
EHESN ) Si-NW TR CdS 44 K ks il £ S5 o

/sﬁ o

b S

\ Light

Kl 8  Si-NW/N-GQD 5 it 45 14 5 14 1) ' A 30+ 7= A L
il B A i LB R 2 ] 7o)

Fig. 8. Schematic diagram of photogenerated carriers gener-
ation mechanism and their transmission mechanism for Si-
NW/N-GQD heterojunction devices!™.

45 Si-NW/CdS SGHLRN & 7EIT£L5h (NIR) X
WREE 2 B /i L R 6.7, 7E 8 mW /em? 1Y
900 nm T ZLAMSE G T, Hou 137 32 0 L H A2 53
5175 821 mA /W Fl1 1.21x10'? Jones.

2021 4F, Liang 55 ™ il 10K CsyCusly 49K i
B4 2] Si-NW L, oy il 8 7 — Pl RUE 19 58
AP R TE O PRI AR, ANl 9 BRAR. B AT LA SE
PR A GI7 A FEE A G IR A8 80T et
o, BRI S AP EHRIGE ) B 1G58, JF k1S
83.6 mA /W WG N . HAh, T CssCuyls 94
KimXf Si-NW gl AL A H DA S oK S g s 40 oK
G S5 I BT A ST, TR B 1 I ER T A S
i, HEL BRI R & ik 2.1x 1012 Jones. 7E3A F 2%
M2, s R I S5 R E . TE T5%
PR EE T AT ORAE 7 d (BFERR RAG LT AT i
FEI5 300 d), X F B E RV AR 25 BB T e fift
H. BoJa, 5 A RS SME EA AR R R
FER CssCuoly 4K B MR Ae 14, Bt IfiliE T
— AN TREINEIRIN R S, XA HAIRA S5
B B R e P RE AR 2R A R i i G P R 28 AT
5 E RN 7.

'
@ Cs3Cusl;NCs

K9 Si-NW/Cs;Cu,ly 4K it 5 BT 45 ' H R 00 4% 2
Fig. 9. Photodetector based on Si-NW/Cs;Cu,l; nanocrys-
talline heterojunction™.

4.4.2 ¥ FARF R 4P E K4 (Si-NP)
3] e v 2R 25 1 Ak 49 4R A

2021 4F, Feng &5 [P & T — P U 1 R L 4
2RI A, IR A5 R HI 0 820 50 2 2 2 kA
KAEBEFN I S5HE. 5B A s8I 2 PR BRI B AR L,
TERE T AT OB /MK (450—1100 nm) BYTEAL
TRAE-0.4 V iR T ABIRATREAER (~0.97 mA) . &
R FLIRIN S (1.43%10% Jones) AR H (106 V/W),
T A B e R S s Y L S T
R I 2 A
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2021 4F, Tong %5 M il T —Fh 5 R BB
Si-NP /PtTe, “#% /7¢” S B AR & . 7E+1 V
M T, i 2 B 2 e iR,
oA 6.0 105, eAh, Homm i 38 | LRI 2R A oh it 1
HORAFH 0.78 A/W, 3.09% 101 Jones 1 99.2%,
X VT 22 e 1 2A FERU LTI AR (19 5 ot 45
PR PERE T AT 7, SCRRARX A B 4 G R BE, T
R R PR 8 Y EUR AR SRR, (545 H R
%) Si-NP /PtTe,“#% /52" 5 BT 45 A BB A K 1
REGHL TR L ) i

4.4.3  HEAARLEM AT SI-NW 57 X 380
LA E

2010 4, Sun % [ i3 T —Fh n-ZnO /p-Si 44
KL S TS A AR, g ELA TE e R 3 Rl
(400—1100 nm), Hig K EQE 4 2.20%, 7£ 900 nm
JERETR, Homm %R 12.8 mA/W.

F &% p B CuO ML R k2=t (s
AT (1.35 eV) At RsE R JCREE), 2014 4F
Hong % [ #f¢i& T —Fh B+ (FFE) BFEH 60 ps
(80 us) B9 H 4K 3l p-CuO/n-Si 4H KL HE 0 2% .
AR A (R RE) g piz 2 BE AT IH AT p-CuO/
n-Si Ft 1Ak P L 0 3R T A A B
WM TR, JAh, A2 b B al B 28 i 2814
T RAFrRRe v, HMReE R AP s 6 A
AT AR

2014 4F, Cao 45 7 1 Si-NW 451 TR A FH 8
JR Ak A IR (rGO) B TE IR A AT LR Tk A
T Si-NW/rGO S 4t 1GO 1A
W BB, AR T A S0 VT 2 Ry
P, T HEA R ARSAS i A s, A RTR
B T AR A 77, Si-NW /rGO S F 45 R % B AT
e B (1) 05 1 3 B (532 nm—118.8 um), ¥ 21 sk
AR v BEARURR, R W] IR 9 mA /W X U EH AR
LAMNRAG P EA ) TR AT, 2016 4F, Das 5¢ )
LA T REAN K LRSI %) BiySes 442K F G HLAZ I £
ERIPERE. AT, 5Bl BiySes JHLIA
A EE, Si-NW/Bi,Se; 5 5T 45 #% 14 14 i )i 28 M\
287.7 A/W 5 5 938.4 A/W . HLERIMZ I 7.2%
10" Jones #7131 2.35x 10" Jones. [FRf, 7+ (T
k%) BFE] AN 110 ms (112 ms) 4A%E 2] 41 ms (79 ms).

HABEEL, SESE )Y (transi-
tion-metal dichalcogenide, TMDC) A ¥ ZLF

FITERE (A0 R AP R ISR e ), &) 2
TG 24U ), RAF TMDC B3R5 A%
T B, BT EEORE, B EA R e
WA FAT PR B, ] DA ek SR A M RE AR R 1Y)
S ientiol

2018 4F, Henning %58 il T HZHFIZ)Z MoS,
5 Si-NW [ 15 45 i L 30 2%, W82 5]
p-n S 45 Si-NW /MoS, i i#F T #4052k it
TR, TR A A BRITEHR IS L 0 S
J 25 v e e A R R . PSR R, Z2)2 MoS, 5
p-Si G ARZEIV W 5T 45 51 HEL HRI 25 1) S e [z s ]
(<1 us) HLAHR R Z 2R AR 2.

2021 4F, Asuo 55 BU g T —FRSA . 5 T
{7 5 1 32 1 15 P BB 5 A0 1T -3 21 A0 9 1 O F R
DU 2%, 38 Ao 5 KA e R 0 K 41 4 4 R
1E MACE #0893 H Si-NW 451 |, 4nE 10 frs.
i e VR AE Si-NW L #2001 Pb(SCN), 84
i) CH3NH;Pbls F5EK0 FTOR ARSI, SR I5 1555k
AL KT e (BHERR) . L ESERE T Si-NW
HBAVES M2, I EIUR B 7= A B T2 o
TEALSE 1 Si-NW /856K 5 B 45 284 7E 532 nm Ol
HN I 13 A/W MR, 7 0.3 V ik T D
i F] 10 Jones, M B Bf [A] 24 22.2 ps/17.6 ps. %
ar R B AR W A RS E PR, TEAEAE 30 d JRAKIH
R . BN, SR AT ER A8 AR A TR T £
S HLERIN 25 % Ak AR O LA E B R BB R
A 1 .

2021 -, Zhao 5§ A i T — Fl = M g Si-
NTCA /A1 85345 5 B2 G L BRI 2%, P ik 40 K
[5] 4fk: 4 51) (Silicon nanometer truncated cone arr-
ays, SENTCAs) # HAE G Z, nEl 11 Fros.
BE TP S5 o 45 1) ' L 0 25 T DA v IR A% e
Ot HL AR TN 25 AN T 3 B 14 553 S WG HSCRN ™ i 174 2% T
A TR, 80 mT LLHAE G W 2 AN B H
W, DABE 5 S 2 A A 1 e o7 o . s L 00 2% ]
DATEE A R TAE, BA RGN TERE. 2%
FEHBEMARE 790 nm AbEA 98% 115 & T350%
HAMNESN (UV) BEEL040 (NIR) X8 (M 350—
1550 nm) HTEEARIIAE ST PIA 60 ps (150 ps) Y
Pt I (FRE) Bsfra].

2022 4F, Wang 55 9] 3 i3 BL 25 I8 e 1345
T B A A S AR BigSey AR, H7E (KR
(<10 K) FEAHINE, 1A 4 EE . WAL 2L
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(a)

SiNWs

Si etching

n-type Si

(b)

\ Perovskite

Solution

deposition

(d)

Perovskite

Au
5.1 eV

5.3 eV

n-type Si wafer

100 pm
—

10 Si-NW/F5 ka5 B s ¥R I & ) 4 AR (a) MARAFEEH (b). BRI (c) FISUHERIAIE I SEM R 1 (d)BY

Fig. 10. Preparation process (a) and device configuration (b), energy level diagram (c) and SEM photo of the interdigital channels

(d) for the Si-NW /perovskite heterojunction photodetector®!l.

I (weak anti-location effect) A1 LMR ¢, 2
BIRHhFNE Z4K (topological insulator, TT) #4k.
il i MACE J5 1 4 Si-NWs, 4 4% H ] 4 5
FE, HRHIEERE ST p & Si-NWs/n-BiySe; 5+
TS5 G F AR 2% . AR A 19K S0 LRI 25 ) i)
K 5 B A 3901700 nm (40 &l 12 FF 7R ). 18
390 nm b HER R R g 84.3 mA /W, i 7 i ]
3 ms/1 ms, XIHFE TS BE S5 . X F2E
Tk Si-NWs N BiySe; 1 7511 14 i AT 4R LA
R LR, DARTH RN SR PERE. BT BiySes
FEEHRF MR E A RETE IR N HoUlgE 3, IR T
G p-SiNWSs /n-BiySey e HL IR 25 1) —Le i 57
LS BigSes IR WA SARHEARSE. ik

102
— 5V
T
=
<
£
3 o PP
:‘? 10' ¢
z /
w
g
A -
1)
Q
~
100 Lt . . . . .
400 600 800 1000 1200 1400 1600
Wavelength /nm
Kl 12

BRI MG E I ERPERE R R, BFF5 AR
MWAE Si-NWs _EULEHFFMIAEH Fb BiySes i LIE
WO ES, TR (<10 K) F il HAPEGE.

— Ag
Graphene

Si NTCAs

B 11 mtERE Si-NTCA /88 st f BRI 25 25 44 7 2 ] 132
Fig. 11. Schematic diagram of high-performance Si-NTCA/
graphene photodetector®?,

102
=
[
g
o
S 10l
(=]
(=)
Z
~
>
=
2
5 o100F
Q
2
j
A
10-1 L . . . A . .
400 600 800 1000 1200 1400 1600
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1-BiySes/p-SiNWs i b 0 25 7F 4 I 4 4 108 0 DAY 119 g 7 4 1) 4 (191

Fig. 12. Responsivity and detectivity of n-Bi,Se;/p-SiNWs photodetector in the detection wavelength rangel'”.
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Si/Si04 Active area definition

HF treatment

V

Al,O3 deposition

MoS, deposition
(annealing)

a8

SiNW arrays

Lift-off preparation

Front Au contact
rear InGa contact 3 mm

Optical image

B 13 e I Si-NW/MoS, 5 J5t 45 ' H H I 25 1Y il £ 37t it (59
Fig. 13. Preparation process for high-quality “conformal” Si-NW /MoS, heterojunction photodetector!s3.

2022 4, Mao 4 83 & BRI T T
TESLLAMEHM A L B ALO, SlifLJZ /Y | = i
SR (B AR RLAY 22 435 Fa JE IR 78 35 16 1 ) Si-
NW /MoS, FEF1| 5 25 S ER I #%, anl&l 13 fizs.
FH BR TR RSO G 1S, @ 4 “ I 4K 55
SEARESR TSR AR, MR T MoS,
(LT AN, 1T Al O FETHER A0 28 Rl T
[l L. 2 T A BRI, g E R
AEEAN R (5 I B (3001600 nm) Y 561G
MG, B 0.11 pA/Hzb/2 B R 75 H 0 %5 B
LM R E I 0.61 A/W(@0 V), HLIAMERER L
R 2 5 ik 101—10" Jones. {EA5 B W2, 1F
100 pW A9 808 nm JE AT LI AE 3 nW 1
459 1310 nm/1550 nm ZEAMNERETF, #4n] LA
FEA T IAT AR S N5 A1 0 SEE0 5 “FF /2567 HY
i L AR

4.5 TEBREZEMPAXT Si-NW E5IE
BN SFEN M RE RO IR T

TN, AT EETHRESG LRI 7E S8 SN R N 1Y)
PRIEE 1, BRI GCHA5 R AT WG & ek R ik
SRR E R O] 22N

2017 4, Lu %5 B &3 T — Rl TH LS sk
TR GREGOREAR IS G A, IR T —Fhxt
KIHE . EIMRIN USRS BRI #S . ALk
T IR B TE R R EEF R | AT S

PSR A K AL, P A O 4R T e ot 1

T, A R AR LA i T A 25
HI R 2R 54 mA /W, X} 200 nm YeE) BT (F
K%) BFEICA 0.48 ms (1.03 ms).

2017 4, Mihalache %5 85 ¥ ke 40 0K £k (5 371 &5
st T ARG, 5k IRM T, A S
FHEEATE . RIFMCREMLY TR IEY ek
SR DRI, A A BT R REAK
LRAE S AN FIRT UL Bl A A 1 i 2 3 . A )
B MU KA T 550 nm BRI HE T R BH
DA FET T e et Fi DA K GE 33 68O B
KRN e e A

2018 4F, Zhang 55 59 $l T H5EKT T4 CH,
NH3PbBrj i A KA AR LIS 5 Ak 4 I 25 119 25 4
VNI IR ES N e 73N

PEAEK, X7 MR Z W, 22K H
BRI AR AN R RS I L

4.6 ZFtE Si-NW FEFISEEIEN 22

J3—J7 1, — M ARG A B R T A2
PR AT SR T A K, R 2 /N T
T & VeSS G R ES . 25 R 1k, A vl T
FE MR F G H I 2R AR I T P AP AS R A S s —
TR SRR IS; 0— P MR R
AWt IE LU EESEA B 4 SI-NW BRI A K
oIS b R AT R T R A 2 — P A I R X S
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BT TR,

2011 4F, Weisse %5 [57) 38 1o {7 HL A9 25 SO TT
BT ZE %) Si-NW FES. X Fh 7 A ir i
TR MACE e ik i b Edls 2 20
FWIZEH R Si-NW 5. 476 Si-NW B8 _L i
&Y R JIEE, af B o kAW, A B TE
IR B TR L ARG Si-NW FE512 )2 5655 51 52
PR L. S BB , Si-NW B3 AT DL i —
AR B A A . s R YRR T M
J&i, et Si-NW BEFITT LIRS — s 22 B8 3 1
s S0 IR W B E RIS, X — ik
HUTHBREWRABIREYIRE (B) 3, If
PR L (FE) BESN AR LB & Fh R Ge b, DT
BCEA HUCEE PR R AT 4 J 21 R R iy e B A9 K
2 (FE) # .

2013 4F, Mulazimoglu % 88 {18 T T 21k
REGNOK 2 4% 1 42 B - 2 k-4 8 (MSM) JtH
PR F . 254 1 A7 U 2 TR AR S 4 oK 2 I A il
B, G LS A RS I A BT DB AR
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Abstract

As one of the most important semiconductor materials, silicon (Si) is widely used in optoelectronic devices
such as solar cells and photodetectors. Owing to the difference in refractive index between silicon and air, a
large amount of incident light is reflected back into the air from the silicon surface. In order to suppress the loss
caused by this reflection, a variety of silicon nanostructures with strong trapping effect have been developed.
Most of the dry-etching schemes encounter the problems of high cost and complex preparation, while the silicon
nanowires array prepared by the wet-etching schemes has the problems of low controllability of some
parameters such as the spacing between two adjacent nanowires, and the small effective area of heterojunction.
The method of using polystyrene microsphere as the mask can integrate the advantages of dry-etching method
and wet-etching method, and it is easy to obtain periodic silicon nanowires (pillars) array. In this paper, first,
we summarize the properties and preparation methods for silicon nanowires structure, the strategies to
effectively improve the performance of silicon nanowires (pillars) array photodetectors, Then we analyze the
existing problems. Further, the latest developments of silicon nanowires (pillars) array photodetector are
discussed, and the structure, morphology of photosensitive layer and methods to improve the performance
parameters of silicon nanowires (pillars) array photodetector are analyzed. Among them, we focus on the
ultraviolet light sensitive silicon based photodetector and its method to show tunable and selective resonance
absorption through leaky mode resonance, the silicon nanowires array photodetector modified with metal
nanoparticles and the method of improving performance through surface plasmon effect, and plasmon hot
electrons. Heterojunction photodetectors composed of various low-dimensional materials and silicon nanowires
(pillars) array, and methods to improve the collection efficiency of photogenerated charge carriers through the
“core/shell” structure, methods to expand the detection band range of silicon-based photodetectors by inte-
grating down-conversion light-emitting materials and silicon nanowires (pillars) array, flexible silicon nanowires
array photodetectors and their various preparation methods, are all introduced. Then, the main problems that a
large number of defect states will be generated on the silicon nanostructure surface in the MACE process are
briefly introduced, and several possible solutions for defect passivation are also presented. Finally, the future
development for silicon nanowires (pillars) array photodetectors is prospected.

Keywords: silicon nanowires, silicon nanowires array, dry-etching and wet-etching, metal-assisted chemical

etching, photodetectors
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