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ABSTRACT   

The porous silicon is a material made by monocrystalline silicon wafers which has a structure and properties that 
depends on the wafers characteristics and its obtaining process. The material has a use potential in different fields of 
knowledge and technological application such as solar cells, humidity or gases sensors. The photoluminescence, 
obtained by the incidence of ultraviolet radiation over the material, has been the most studied property, noting especially 
the understanding of chemical and physical phenomena present in this material that can even explain its formation 
process. This study aimed to build a spectrum measuring system of porous silicon photoluminescence to determine the 
profile of the porous silicon photoemission curve for comparison between the morphology of the porous silicon and its 
photoluminescence. 
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1. INTRODUCTION  
Porous silicon (PS) was first obtained in the 50s, under appropriate conditions of applied current and solution 
composition through anodic corrosion of crystalline silicon wafer [1,2]. This process consists of applying an anodic 
current to the silicon wafer sample in an hydrofluoric acid (HF) electrolyte, using a silicon working electrode and a 
platinum conter-electrode. The dissolution of silicon (Si) requires holes supplied from its valence band at its surface. In 
contrast to p-type silicon, incidence of light is necessary to photogenerate holes for n-type silicon [3]. A constant current 
density can define the porosity, thickness, uniformity and reproducibility of samples. Adding solvents to the HF 
electrolyte, e.g. ethanol serves to reduce surface tension, adjusts the pH-value, or simply helps to get the desired pore 
results. In addition, ethanol can help to remove the hydrogen bubbles generated during etching process [4]. There is a 
large and growing diversity of pores in Si. The geometry and the morphology of this material, such as pore, shape, 
orientation, or interaction of pores can vary over a wide range, according to the electrochemical parameters and the Si 
wafer doping conditions. Typical pore dimensions from 1 nm to 10 mm can be encountered. Nevertheless, only in the 
90s, the most prominent feature under anodic etching conditions was the discovery of the unexpected emitting light 
property of PS, by Canham [5] and Lehmann and Gösele [6], stimulating the interest of the scientific community and the 
semiconductors electronic industry focus on optoelectronic devices. In this work, a measuring system for the 
photoluminescence (PL) spectra of PS samples was build to determines the profile of the PS photoemission curve for 
comparison between the morphology of the PS and its PL. 

2. FORMATION OF POROUS SILICON SAMPLES 
The anodization method under galvanostatic conditions is the preferred approach for reproducibly attaining wide ranges 
of porosity and thickness of the PS. Careful design of the electrochemical cell is required to achieve a better film 
uniformity [7]. The PS microstructure is sensitive to many parameters which need to be controlled during etching. These 
include not only electrolyte composition, but also the current density and applied potential, time etching, electrolyte 
temperature, and illumination if necessary. The Solar Cells Research Group (CELSOL) of the National Institute for 
Space Research (INPE) studies processes for obtaining appropriate characteristics of surface and structural of porous 
silicon for use in sensors [8, 9]. 
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Figure 5. Photoluminescence spectra of porous silicon samples excited by - 280 nm; - 300 nm; - 370 nm. 

 

5. CONCLUSION 
The electrochemical etch of n-type monocrystalline silicon under different lighting conditions, allowed to obtain samples 
of porous silicon with different pore structures. The study evidenced that the illumination affects directly the morphology 
of the pores, varying in size and distribution of the surface, which was observed by images of scanning electron 
microscopy of figure 2. Moreover, based on the results obtained in this work is possible to determine the relative 
luminescence spectrum curve of porous silicon samples for different ranges of wavelengths using the photoluminescence 
measurements system. This response determines the emission curve profile of PS, which depends on the characteristics 
of the silicon wafer and etching parameters such as current density, electrolyte concentration, etching time, temperature, 
illumination of the samples during the etching process. 
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