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Synthesis of vertically aligned silicon nanowires with
tunable irregular shapes using nanosphere lithography
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Silicon nanowires (SiNWs), due to their unusual quantum-confinement effects that lead to superior electrical and optical
properties compared to those of the bulk silicon, have been widely researched as a potential building block in a variety
of novel electronic devices. The conventional means for the synthesis of SINWs has been the vapor-liquid-solid method using
chemical vapor deposition; however, this method is time consuming, environmentally unfriendly, and do not support vertical
growth. As an alternate, the electroless etching method has been proposed, which uses metal catalysts contained in aqueous
hydrofluoric acids (HF) for vertically etching the bulk silicon substrate. This new method can support large-area growth in
a short time, and vertically aligned SiNWs with high aspect ratio can be readily synthesized with excellent reproducibility.
Nonetheless, there still are rooms for improvement such as the poor surface characteristics that lead to degradation in
electrical performance, and non-uniformity of the diameter and shapes of the synthesized SiNWs.

Here, we report a facile method of SiNWs synthesis having uniform sizes, diameters, and shapes, which may be other
than just cylindrical shapes using a modified nanosphere lithography technique. The diameters of the polystyrene nanospheres
can be adjustable through varying the time of O2 plasma treatment, which serve as a mask template for metal deposition
on a silicon substrate. After the removal of the nanospheres, SINWs having the exact same shape as the mask are synthesized
using wet etching technique in a solution of HF, hydrogen peroxide, and deionized water. Different electrical and optical
characteristics were obtained according to the shapes and sizes of the SiNWs, which implies that they can serve specific
purposes according to their types.

Keywords: silicon nanowire, nanosphere lithography

245 A% AAE vhelazk stelnIs gy YA AF
Fen, AgE’
satteha ARg o
(hcshin@pusan.ac.kﬁ)

24 240 4get SS9t BAY mhelaz 7] 62 v 1S AlEsts Uk 7152 FA00 7H= stol
b= chgd 729 A/sekA el RaEl o], o]S sleA Hvlsket Ao BEs] $IF we At WA
AUtk SRt AEls AR o g AA7|skekA Hjgd ol fﬂ1—'ﬁ: | A= F=2d=A A% &8s 22 F9] Al
Zolek, E3h, Asl] Zgof oste] HEER HIHATA 714 Sl @Al 27Fssto], R 7147 7120 El% A

| 285 A 94 olfth B Aol Ao ERNE JROR sl vlolaz b solBelE By FEE M
LA HgA g H]X{E/H 1A 9o FAstATE ALA 7|4 o] AzH YA 1R Autd oz 7|20 1:]-J_/H
%lﬂfl} 78] fAfstA oW mroja g 7)o Dot 424 de] FEjo] qlo] AolHe Hylrh BIHEA 714 flol 4%
el Aol £7 @A Yo o) e £A4 T2 hazke] o] wAR B AwA A ol FHH
Uas 122k SAstich A 9 HAEA 1A Sl @48 U 03 $22 /RS stel 22t dssketa A
AEE A3 ARAAG AFE AL, LA D75 B4S wekste] Ua oy 720 88 7Ms4S
g5,

Keywords: T84 7%, AAME 713 7, A7)skst YA 3

l

2

o)
0O
s

|

88



