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Abstract – The photosensitive properties of porous silicon (PS) layers on p-type silicon were studied in Au/PS/p-Si/Al 

structure with two HF etching times. The optical characteristics of the photodiode were compared under different light sources: a cold 
white lamp with an IR filter and LEDs in a wavelength range from 465 nm (blue) to 945 nm (IR); and in the PS photoluminescence study 
two peak emission at 1,14 eV and 2,11 eV are presented for the sample with lower HF etching time. Gold thin films have been 
deposited on the PS surface to form metal-semiconductor junctions and the linear dependence between the measured photocurrent and 
the illumination power are obtained. 

 

Porous silicon (PS) presents a large area-to-volume ratio, high resistivity and direct bandgap energy 
[1]. These intrinsic properties make the PS a suitable material for photodetectors [2,3]. The optical property 
depends on the PS layer thickness and morphology. The minimization of the optical losses has been 
obtained by controlling the electrochemical etching for the formation of thin PS layers on p-type silicon and 
by improvements in the photodetector fabrication [4,5]. 

Preliminary work with samples of PS made highly doped substrates has shown poor quantum 
efficiency. The sensitivities reported 0.3 A/W in near UV range and about to 0.5 A/W in near to IR range [3] 
and greater than 3 A/W at wavelength region in the near UV [6,7] and IR [7]. The effects of fabrication 
parameters on the photoluminescence of PS have been the subject of study in recent years, especially in the 
visible [8] and near UV [9,10] regions. The PS photodevices have attracted because of the easy fabrication, 
uniform and reproducible porous layer across the wafer, their simplicity and responsivity. Thus they 
represent a potential candidate for low cost monitoring, such as photodiode based on a Metal/PS/p-Si/Metal 
structure [7,11] and Metal/PS/Metal photodiode [6,7,12]. 

Several authors have presented conduction mechanisms that explain the electrical transport in the PS 
photodiodes such as Schottky barrier with aluminium contact [2,3,9] and another rectifying effect that may be 
due to the carrier diffusion with another metal such as gold contact [7,11]. 
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Figure 1: The photoresponse characteristics of sample A measured 
for a blue LED (open symbols, 465 nm) and a IR LED (filled symbols, 
945 nm). The dark current is shown in the inset. 

Figure 2: Photoluminescence spectra of PS layer 
with two peak emission in the regions of near UV 
and IR. 
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