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Fabrication and Optical Characterization of Porous Silicon Nanowires

Jungkil Kim*, Suk-Ho Choi"

Abstract

Silicon nanowires (SiNWs) were fabricated by a metal-assisted chemical etching of Si and the porous structure on their
surfaces was controlled by changing the volume ratio of the etching solution composed of hydrofluoric acid, hydrogen
peroxide, and deionized water. The concentration of hydrogen peroxide as the oxidant was varied for controlling the porosity
of SiNWs. The optical properties of porous SINWs were unique and very different from those of single-crystalline Si, as
characterized by measuring their photoluminescence and Raman spectra for different porosities.
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Fig. 1 SEM images of (a) cross-sectional view and (b) plan view
for silicon nanowires
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Fig. 2 Magnified SEM images of silicon nanowires showing
their porous surfaces: volume ratio of HF/H,0,/H,O =
(a) 1/0.2/2, (b) 1/0.5/2, (c¢) 1/0.75/2, and (d) 1/1/2

4y 1
wck o g ggo] Aeo] 2wl vz Yol Aol

d &
717} Snm v]vEO R g4 5
. o5 HIF LR, Fig. 2(b), (), %
LAl 9 oA of At

HolZEe ALY )
W dle] ol B pro] 44
=99 18 (peak)> A A0S Leh
Yol ey Hageld w2 A
w7 AREE SuanEY
el eale) me] o £ 94
U3 Aol w9l e] o H
AE40) oz clate] et
v 4] ehiss)
bAHEY 213

M2 hede] vel

-
EN
_\Ir‘
>
o
R

©
Y = oox
)

B

=l
from o2y
O_>|: i

[
Bt
lo
ot
0
o
oX,

==
g
=,

o} At}

ek, whzat 4
el

o [
o
it

=
L

be |0

i
i)
o
i)
19

w

1=
b
X 10k
b
o
rir
£
o
rr

o
e
o 2
o &
2%
-4
N
=
1o
et

ofN

-z
[Shs
s
oo I

o
=
ax
|o
fu
1~
)

o
a2
>
=

i)
L

)
ofl
oX,
-4
N
P
|o
fu

P e e & 2o
o,
rlr
>
i)
i

s

(4]

i

e

ot

Ol

ol

oo N

12

o

L ol
T
re

B

off ox
p

=

2

i

ikt

s

[

=

ul

o

oo
ot
ox
H1
N

Q.
N
K

O,

o®

o %!
by 0

i

=

iy

rlo

=
o

LhieAle] 2]y
2l thedlo] ol
5 680~710nmof ¢

s

o |»

-

-

=

A

SOl
[
14,

AT |m
-
it

].
A= ST

>
=,
im

2o
it{
B

P

o
o
ox
o
E

AHEHO
Tl

rE
ol
N
N
=
=)
ol
o,
)
=
ue)
ﬂ
o
o
E
2, ©° 1o 1o o> i

CEoof R ol

B m

857

5000
—— Si wafer ns-Si

—_ ——SiNWs H,0,=0.2 i Si
£ 4000 ——siNwWs H0,=05
£ ——SiNWs H,0, = 0.75
g 3000 SiNWs Hzo2 =1
= .
@ 2000 <
2 .
£ . ;

1000 | a-Si;

T e J.k :
460 480 500 520 540 560

Raman shift (cm™)
Fig. 3 Raman spectra of porous silicon nanowires with different
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Fig. 4 (a) PL spectra of porous silicon nanowires with different
porosities. (b) Resolved PL-peak intensities as functions
of H;O, volume ratio. Here, SW and LW indicate short
wavelength and long wavelength, respectively
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