Brief information about the project

Name of the project

AP13268784  «Investigation of the Effect of
Electrochemical Etching Modes on the Optical and
Structural Properties of Porous Silicon»

Relevance

Porous Silicon (PS) appears to be an inexpensive and easy-
to-manufacture material for use in crystalline silicon solar
cell technology. In particular, the possibility of modulating
the refractive index of PS layers during their fabrication by
changing the current density draws the attention of
researchers to its use in solar cell fabrication technology.

In this work, emphasis is placed on samples that were
obtained in a solution containing hydrogen
hexafluorosilicate and the study of their physical
properties, as well as the study of the effect of the
conductivity of the crystalline silicon substrate on the
physical properties of PS. Preliminary results of the study
showed that the use of electrolytes based on hydrogen
hexafluorosilicate improves the optical properties of PS.

Purpose

Investigation of the influence of electrochemical etching
modes and conductivity of a p-n structure of single-crystal
silicon on the optical and structural properties of porous
silicon

Obijectives

Task 1. Obtaining groups of porous silicon samples under
various modes by electrochemical etching of a p-n
structure from single-crystal silicon in an electrolyte
containing hydrogen hexafluorosilicate.

Task 2. Study of the structural, optical and electrical
properties of porous silicon samples obtained in a solution
containing hydrogen hexafluorosilicate.

Task 3. Investigation of the influence of the conductivity
of the n-layer of single-crystal silicon on the properties of
porous silicon films obtained in a solution containing
hydrogen hexafluorosilicate with a change in the depth of
the n-layer.

Task 4. Obtaining groups of samples of porous silicon
under various modes by electrochemical etching of a p-n
structure from single-crystal silicon in an electrolyte
containing hydrofluoric acid.

Task 5. WccnenoBaHue CTPYKTYpHBIX, ONTHYECKUX H
QJICKTPHUICCKUX CBOMICTB O6p8.31.[0B MMOPpUCTOI'0 KPEMHUA
MIOJIyYEHHBIX B PAacTBOPE COJAEPKAIIMM IIJIaBUKOBYIO
KHCJIOTY.

Task 6. Investigation of the influence of the conductivity
of the n-layer of single-crystal silicon on the properties of
porous silicon films obtained in a solution containing
hydrofluoric acid with a change in the depth of the n-layer.

Expected and achieved results

Expected Result 1: samples of porous silicon obtained
under various etching modes in an electrolyte containing
hydrogen hexafluorosilicate.

Expected Result 2: results of the study of surface
morphology, structure, as well as optical spectra




(reflection, Raman spectra, photoluminescence) and
current-voltage characteristics of the obtained samples of
porous silicon in a solution containing hydrogen
hexafluorosilicate.

Expected Result 3: distribution profiles of charge carriers
in samples of porous silicon obtained in a solution
containing hydrogen hexafluorosilicate depending on the
depth of the n-layer.

Expected Result 4. samples of porous silicon obtained
under various etching modes in an electrolyte containing
hydrofluoric acid.

Expected Result 5: results of the study of surface
morphology, structure, as well as optical spectra
(reflection, Raman spectra, photoluminescence) and
current-voltage characteristics of the obtained samples of
porous silicon in a solution containing hydrofluoric acid.
Expected Result 6: distribution profiles of charge carriers
in samples of porous silicon obtained in a solution
containing hydrofluoric acid depending on the depth of the
n-layer.
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Patents

2 applications for an Innovative patent of the Republic of
Kazakhstan have been filed
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Photoluminescence spectra of PS samples obtained at J = 20 mA/cm?, t = 10 min, and U = 10
V. (a) Initial PS. (b) Irradiated PS doped with carbon at different delay times of the moment of
registration relative to the laser pulse maximum tq, us: 0 (1), 5 (2), 10 (3), 15 (4), 20 (5), 25
(6), 30 (7), and 35 (8) ps.



