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SPONGE LIKE POROUS SILICON FORMATION
FOR INTEGRATED ELECTROLUMINESCENCE
LIGHT EMITTING DEVICES

A. Smimov', A. Stsiapanau’, E. Mukha', Abubakar mmm&ﬂ_ Mohammed', J .QE&%_
A Hubarevich®, J. Solovjov |

'Belarusian State University of Informatics and Radioelectronics, 6 P. Brovki St.,
220013Minsk, Republic of Belarus, smimov@bsuir.by

*Valencia Nanophotonics Technology Center, Universidad Politecnica de Valencia, .-
Camino de Vera ¢/n 8F, 46022 Valencia, Spain

uzgusum Technological University, School of EEE, 50 Nanyang Avenue, 639798
Singapore _ . | __ 2
*Transistor Plant, RPC “Integral”, 16 Korzhenevskogo St., 220108 Minsk, Republic of
Belarus .

[ntegration of electronic and optoelectronic components on a silicon chip is the task
of great impartance. One of the most difficult optoelectronic element to integrate onto a
Si chip is a light emitting device because Si is an indirect band gap semiconductor,
meaning that it normally can not produce light.

A standard technological method of high porosity nanostructured silicon formation -
as functional layer for light emitting devices is electrochemical etching in hydrofluoric
acid solution [1]. But this method has some inconveniences such as short anodizing
time (few seconds for thin porous layers formation), toxic for operators and aggressive
hydrofluoric acid which destroy aluminum interconnections. To avoid these inconven-
lences we propose 1o use a solution with low fluorine ions concentration. In this paper

we are describing the stable and reproducible method for high porosity silicon forma-
tion in novel ammonium fluonide solution.

High doped single crystal Si substrate is used as precursor for nanostructured

Schottky junction fabrication, so this material is under our investigation [2]. Change of

w4

porosity structure versus anodizing current density for high doped silicon (0.01 Ohm
¢m, <100> orientation) in

sponge like mﬁ.ﬁnﬁ (at lower current densities) at 10 mA/cm2. |
Our analysis shows that such changes of porosity can be related to electrochemical

diffu-sion layer thickness _FnHEHm from 30 to about 500 microns while current density

1s determined by break off solution agitate by emitted gas bur-
ensities value of emitted gas is smaller and practically the whole
t form burbles. The critical

declines, This incr
bles. At low current d

volume of _uvdhomnb can be dis . '
current s 4.3 mA/om _ solved in mm_caon Eaa. Aoamm

In our experiments we
- ethanol to this solution
g ggﬂﬂﬂiﬂ

>
AUy
T oy v

B 1
- T [ |
=y
-
2

allows to moisten the hydrophobic silicon surface and to

wnwc_a. Moreover, the addition of H3PO4 allows to co

get
s . . | ntrol the ions
and to obtain needed uniformity of porous layers round the whole
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. Figure 1 - NH4F concentration dependences on pore sizes

f .In Fig. 2 the photoluminescence spectrum of 1 um porous silicon layer
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, the reduction of current density also reduces the pares size. Thus, it is possible to
f ammonium fluoride concentration and current den-

like structure with the porosity in the range

¥

' 5f 70-80%.

)
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~8= J=( |mA/cml

10 " 20 25

NH4F concentration in solution
NH4F:H3PO4:C2HSOH:H20Q,

L

and single
crystal silicon are presented: As can be seen the emission peak corresponds to 460 nm

x5  (blue region).

— Pargus silicon
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Figure 2 — Comparis
crystal silicon. . R .
In this work we report the stable and reproducible regime of small pores size high
Pporosity sponge like porous silicon layers formation, These layers can be fabricated at
low fluorine ion concentration and anodization current densities. They are effective for
the use as light emitters for prospect optoelectronic devices.
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