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Fig. 1 Tllustrated process of electroless Ag deposition on a Si substrate in HF/AgNO, solution(A ~ C) , SEM images
of a SINW array prepared in HF/Fe(NO, ), (D) and HF/H,0,(E) solution!"""’

1.2 ETEHENSBHBZIME

—AEREAOREE R ) AT A B N a0 1. 1 TR R R4 JE Sl Bl Ak 2 Z il e i % SINWs
AR, BT DAE ] SINWs (938282 SOk BE , AT DAFE — 8 B BE b4 AR T ), SR T A AS RE 4
SiNWs [ A A7 B AR B AR KANE S

T fA7 B4 T Al Bl A 2 220 b ey 87 5 4 T A R JBORE T 7 TR el A 20 ot 3 23R 328 8 R T R W Bt 42 B
K IURL A 35 Y X Ik . Huang 250 R AR BROGZ03: , il 4 o B A 19 SINW's [4:51], SINW's F) BT 4%
LR BE AT o BE b, 207 kI i i) DA ] SiNWs 1948 22 28 80 B 20K F- @A D 1 L) &
SiNWs iy A=K Jr ], N TFEAN IR 15T & RS AR aT ¥ i 4 SINWs 19 T 220
1.2.1 #yk3k 8% % (Nanosphere Lithography Method) W] {45 SINWs [ A8 7E T 1 45 @ 40 K Uk
WERR ARG B0 , 4053 4 Ja MURL A TR B S RS RN, DR 1 220 b s 0 4 45 1 1 7 8 e RUST RN, B
TERHY SINWs f907 B & . Huang 25 FE G4 IS B UURL 2 BB 2K 20 (PS) /NER, IV 5 1 Z1 il
(RIE) Y/ INER I BAZ , (SR HESN I PS /NERAE IS AN IR s SR G FERE R IR R T 2848 Ag, PS /NEKGE 3|
THEERMER], AT A A P ALRES I S R = (G Lo st @ INAL) , fFLEAR R K/ PS /R B AR R/



LA VI P45 - < Al B P 2 220 ks ) 6 RE A OKR R B 1259

JITORAE s SRJ5 B IR HE/H, O, Z0 i b B 47 20 b, Bt 220 ikt A (9 R AT, 5% 42 I I FL B i T R 4o
JRRUE B R UL, AN AT B T Rk AR B 87, 1 220 ol 7 % 22 o 1S ) SINWs [ 371 F) 41 48 P
WA NIE 2 B it SEM J93RAE, KB SINWSs 12 FLAR 5 S B 1 %0 il 1) PS /NERIN) FL

FEARIERC

A 1.Deposition of sphere array 2.Reactive ion etching 3.Deposition of silver film

4.Etching in solution l

Q PS sphere
7 Silver film
Silicon

(/
substrate

6.Removal of silver film 5.Removal of sphere array

B2 SETFYPRBROZI S84 B f 20 kit B B P (A) T SINWs O£ 7 2 BB IR T (B) 1)
Fig.2  Schematic illustrations of the processes combining nanosphere lithography and metal-assisted chemical etching

(A) and SEM images of SINW arrays(B) "
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Fig.3  Schematic illustrations showing the processes combining block-copolymer mask and metal-assisted chemical

etching(A ~ F) , SEM images of SINWs with different aspect ration( G ~ H) '’
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Fig.4 Schematic illustrations showing the fabrication process combining an AAO mask and metal-assisted chemical
etching(A ~ D), bird’s-eye view and plan-view SEM images of the vertical [ 110] SiNW arrays respectivrly (£ ~ F')

The inset of F shows the diameter distribution of SiNWs fabricated with a 15 nm thick silver film''"!
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Fig.5 Schematic diagrams illustrating fabrication of SINW arrays using a combination of interference lithography and

metal-assisted chemical etching(A), and SEM image of SINW arrays(B) (9]
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Progress in Controlled Fabrication Techniques and
Applications of Silicon Nanowires Associated with
Metal-assisted Chemical Etching

FAN Xuge, LI Guocai, CHENG Chaoqun, HU Jie"
(Information Engineering College , Taiyuan University of Technology , Taiyuan 030024 , China)

Abstract Metal-assisted chemical etching( MacEtch) is a recently developed anisotropic wet etching method
that is capable of producing high aspect ratio semiconductor nanostructures from patterned metal film. The
recent progress in the fabrication of silicon nanowires on the basis of MacEtch is reviewed. First, the basic
process and mechanism of metal-assisted is briefly introduced. Then template-based metal-assisted chemical
etching methods are presented in detail, which can achieve controlled preparation of highly ordered silicon
nanowires with high aspect ratio. Next, the introduction to the potential application of silicon nanowires
obtained by MacEtch is given, ranging from lithium ion battery, solar cell, to gas detection and biomimetic
superhydrophobicity, demonstrating promising potentials of MacEtch. Finally, current problems and future
research and development directions of MacEtch are discussed.

Keywords silicon nanowires, metal-assisted chemical etching, controlled fabrication, template , lithium ion

battery



