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Fig.1 Photographs of the light-emitting porous silicon film excited respectively, by (a) regular lab illumination and (b) the

365nm ultraviolet light
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Fig. 3 SEM micrographs of copper micro-crystals formed
on the surface of porous silicon film
a) general, b) detailed features
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Fig.4 Log-log plots for the calculation of the fractal dimen-
sions of porous silicon films
a) the original porous silicon film, b) the lightly
deposited porous silicon film, ¢) the well-deposited
porous silicon film

DLE (B 205 3)F8 % 20 5k A ) A2 B FL T
TR 227 Tk R, HL 5 T A MRS A2 B 2+ 40 R T
{1 - T AR 22 1R 1 439 T 2 $50RT DA S o 0 R S b e
AR AR I U AN R 2 AT

D=1 _logN (1)

m

50 logS
A NAY O AR A AR I  BLAR Y
S TEHEROR: 2 T SL PR A SRR 3 AR 96

TS HE LRI BN 4 AT 270 3
Z 18] FETEAL B S5 BRI 2a, bATE 3 SEM
VR LR Y, ATLAS R A0 A o
BRI 2, B R 4FR B (D)
BITT A& 48t ZeRl RS 2a bR JE] 3HYAYTE
YR, IR Ry 2 608, 2487, Fi1 2 252 /iy w] o,
X FE TR (ORI ] 28 bR £ FLRE
HA TR /N 2 T 5 1 1R T 525 5 T A
S RO AR -

3 ¢ »

TE 6% (by mass) S@ALH KW T £ 9LEE
VB T PR T RR AR 5 LT VR N 2L
T RDRE Y SR T A4S SR T LR TR A T — 5 50
B IS B S0 = TR, - R R TR T
2~3 7 Ja]. AVETEZ LR LA T SRR
SF BRI L BT 1 B e S LRk R T L4
55 (AN ELAS PR VA S A LR B B 10 5 e
PERE, AHCZERN ZTLREE A T2 P Y
EHHEERE L.

SE @k (References).

[1] Canhan L T Silicon quantum wire arry fabrication by

electrochem ical ang chem ical dissdution of wafer [ J]-

Appl Phys Lett 1990, 57(10), 1046-1048.
[2] YangY JAHLEZE ), LiQ SEEHLW ). Lin X Y (X%
Zs ). Effect of preparation conditions on electrolim in-

escence of porous silicon[ J]- Electrochem istry ((in Chi-
nese), 2006, 12(2),210-213.

[3] ZhangZ J (5K 5% ), LiJJ (ZTEZL#E ), Zhang B
(3K3, ). Further evidence for surface properties of por
ous silicon resulting in electrohm inescence[ J]- Elec~
trochem istry (in Chinese), 2002 8 (1), 9-14.

[4] Huang Y M- Photolm inescence of copperdoped porous
silicon[ J]- Appl Phys Lett 1996, 69 (19), 28552857
~4511L

[5] Huang Y M- Postron inradition: A technique for modif-
ying the photolun inescent structures of porous silicon
[J]- ApplPhys Lett 1997, 71(26), 38503852

[6] HuangYM (FHITHH ), Chen L L(#R22%] ) - Mecha-
nisns on the photolun mescence of cabazole molecules
embedded in solgel derived S0, Films[ J]- Micro~
nanoelectronic Technology ( in Chiese), 2006, 349
(43), 279283

[@D1how F I UHGang YV D Bracal i ieros tndetlites/ of ligh e

em itting porous silicon filns[ J]- Appl Surf Sci 2007,



5 33 R 24045 . 22 LIk I _E A0 A TR K - 287

253(10), 45074511 silicon structures fomed by anodization of heavily and
[8] MartinPaina R J Pascual . Lande A, et al High- lightly doped silicon[ J]- Thin Solid Filns 1998 330

resolution transm ission electron m icroscopic analysis of (2), 102-107.

porous silicon interface[ J]- Appl Phys Lett 2004, 85 [12] Aroutiounian V M, Ghoolinian M Z , Tributsch H -

(13), 2517~2519. Fractal model of a porous semiconductor[ J]- Appl
[9] Huang Y M- Laser light scattering characterization of Surf Sei 2000, 162(6), 122-132.

particle size distribution in porous silicon [ J].  Solid [13] Buchin EY, Churilov A B, Prokamikov A V. Differ

State Communications 1996, 97(1), 33-37. ent moiphology aspects of n-type porous silicon [ J]-
[10] Huang Y M (¥3HH ), Zhou F F(JAH /). Excita~ Appl Surf Sci 1996, 102, 431-435.

tion'wavelength dependent photolun inescence from [14] SasakiH , Shibata S, Hatanaka T . An evalation

porous silicon[ J]-  Spectioscopy and Spectral Analysis method of ecotypes of Japanese lawn grass for three dif

(in Chinese), 2007, 27(4), 761763 ferent ecological functions [ J]- Bull Natl Grassl Res
[117 Aleksandrov L N, Novikov P L. M ormphology of porous Inst 1994, 49, 1721

Fom ation of Copper M icrocrystals on Porous Silicon Filn s

CHEN Lan-li. ZHOU Fu-fang, ZHAIBao-gai- HUANG Yuanm ing
(1 Depariment of E lectronics Nanyang Institute of Technology  Nanyang 473004, Henan China;

2 College of Physics and Electronic Infomation. Yunnan Nomal University  Kunm ing 650092, China)

Abstract M icrocrystals of metallic copper were electrochem ically deposited onto the surface of porous silicon
fims in the aqueous electwlyte of copper (II) chloride The m icrostructures of electrochem ically deposited cop-
perm icrocrystals on the porous silicon filns were characterized by using scanning electron m icroscopy The re-
sults have demonstrated that both centerhollowed and centersolid equilateral triangles in the sizes of severalm i-
craneters can be fomed on the snooth bed of copperm icrocrystals As the deposition duration increased fran 0
to 28 hours the fractal dimensions of the porous silicon was decreased from 2. 608 10 2. 252, suggesting that the
electrochem ical deposition can snooth the rough surface of porous silicon fims Campared to the physically de-
posited metallic filns on porous silicon the electrochem ically deposited ones have largermechanical strength and
better electrical conductivity

Key words electrochem ical deposition; porous silicon; m icrocrystal nanostmictired materials fractal dinen-

sion
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