AM-VYY QL’I&-& ‘(\i'i JL») 0 GJM 5ch.~a w.&@ﬁj f}lﬁ

% ¢

Tdans (o digr 9 pols d 2o

S lLigil 9 9 Ko (bbb y 9 b Sl yuolsly WU
W eos™ 4 lowd 103 w9y 4 ool dbm | 9w
J‘) w‘?uﬁ &‘C}) c-ﬁedjzd. C)Ls-ﬁ) Mbu (.L;;.;.a 6})3 deﬁs 43‘})5

X
4 bt Jlss

slidbiiy ; 2 iliee (glo el Sl g il sl 15 a8 & oleandh (2al5 b 4 (Si9Sekews (51K lusg S0 g il e gty ol 0 s
Ohalo; il SLES Y 95k (53 (9555 g e B9y 41 (Ragili £) Mo g (Ragili YO 5 10) 0,8 slaay y0 5 w0 o]

239 d9n Sly daalml il Jodsie (LSl LSS 4y a5 <d)F pll (V:Y) 9 (V:0) slacewss L HF:H20:  slo Jolxe 3o S Gl

U5 b 5,5l olmyl a4y s 457 0 eyl 0,8 il azyd Ao e g Voo sloles 55 (5 52agili 10 0,5 4y (2] Jugusd 9 5550615 A A
Jaloee 30 Sgusl 2l plos 30 (2l ¢ 59,908 Sl (alS gl (rizped 0305 fogili VOF (:Sloo JlaB Ly olbo i 5 sty Sl gl 5 5 S
S99 ‘t):‘B) u.;‘ BLE o).i”)s..“a J:z.bda)b’h GJ;JS":’ [y 45 o f:l;u| .;l;G:..L.: LES) Y. Lgl.o.: 9 V:0 ) HF:H-0: u_:)_i,:k..,.:

1-10Q-cm  cuoglio b a3V 555 (595 9 yegySee VA gLl g ogil YAA lawsgie jhad 4y olroji> 5000Q-cm  cooglio b 4Y 5

bl s =50

sl il 58 0 8 45 31 Lt Sgm ol sWeseSoslall . Sloxyl sy SKae & g5yl 5 2egil ¥YY dnwgie b 4y gloo i =R
(i) &igas a8 ols Lt S a8l (gl il )by Judo el (SELS Jlasl g3 5 (o, 58kinw) (golodoni—3l sulos «(gloyig, S VEro/+E/YA
lo g Saa digai a5 - 50 wcansl 5035 Jlowsl (S5l 0500 S 8, 4y SVl (3lsguSs o 3 208 pugSime (1S a2 S S Sk gt
A2 o lid 393 3| (65 peitiune Culid ¢SS (6w Cuglile St 4y Ve o/ e
DOI: https://doi.org/10.22034/issst.2026.2095167.1678 Ry b
Y40/ VYT

Effect of fabrication parameters on the micro- and nanomorphology of silicon
nanostructures fabricated by metal-assisted chemical etching

Abstract

In this study, silicon nano- and microstructures were fabricated using metal-assisted chemical etching (MACE), and the effects of
various process parameters on their morphology were investigated. Silver layers with thicknesses of 15 and 25 nm and a 6 nm gold
layer were deposited onto silicon substrates by electron-beam evaporation. Etching was performed in HF:H2O: solutions with ratios
of 1:5 and 1:2, resulting in the formation of sponge-like porous structures. To improve the catalyst distribution and facilitate the
etching process, the 15 nm silver layer was annealed at 700 and 900 °C. This treatment produced structures with higher porosity and
pores with an average diameter of approximately 154 nm .Furthermore, to reduce the accumulation of hydrogen bubbles, etching
was conducted in an ultrasonic bath using an HF:H-O: solution with a ratio of 1:5 at 70 °C, leading to the formation of a microporous
structure. Under these conditions, pores with a diameter of 788nm and a depth of 18 um were formed on the silicon substrate with a
resistivity of 5000 () - cm, whereas pores with a diameter of 377nm and a depth of 5 um were obtained on the substrate with a
resistivity of 1-10 Q - cm. Current—voltage measurements indicated that the metal-semiconductor contact between silver and silicon
exhibited Schottky-junction behavior in both the sponge-like and microporous structures. Analysis of the electrical parameters
revealed that the sponge-like structure more closely approached the behavior of an ideal Schottky diode in terms of its lower reverse
leakage current and higher rectification ratio. In contrast, the microporous structure exhibited better forward conduction because of
its lower series resistance.

Keywords: Metal-assisted chemical etching, Physical deposition of catalytic metal, silicon micro and nanostructure
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