
Fig. 2: (a) Temporal variation of the photocurrent 

before and after surface modification, (b) 

corresponding range of PV parameters observed on as 

prepared and organically modified devices. 

Fig. 1 Typical PV characteristics of pn type nc-PSi 

layers with the corresponding spectral response shown 

in the inset. 
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Nanocrystalline porous silicon (nc-PSi) prepared 

by electrochemical etching has been previously 

reported to exhibit definite photovoltaic properties 

with a high open circuit voltage [1], indicating a 

possible wide gap absorber behavior of the 

material. The high resistivity and unstable 

hydrogen surface passivation currently limits the 

photovoltaic performance of the material. Here we 

present our current efforts on stabilizing the 

material through modification of its surface. 

Nc-PSi material was produced through a 

top-down approach where bulk silicon material is 

nano-structured by wet electrochemical etching 

and subsequently separated from the bulk substrate 

resulting in free-standing membranes. The material 

surface was then processed through a low 

temperature thermal hydrosilylation with organic 

molecules [2] belonging to alkene and aldehyde 

groups to replace the original Si-Hx terminations 

with more stable Si-C (alkene) or Si-O bonds 

(aldehyde). 

The typical PV characteristics of a pn layers 

before surface chemical modification is shown in 

Fig. 1. The devices are characterized by a large Voc 

up to 0.875V, never reported in such devices so far 

[3-5] and a spectral response peaking at 450 nm, 

shifted compare to the original bulk material. After 

surface modification by organic molecules, the 

photocurrent degradation due to uncontrolled 

reaction of the surface with ambient air was 

slowed down by the presence of the organic 

molecules at the surface as seen in Fig. 2(a). In 

terms of performance, the photovoltage showed a 

slight decrease compared to as-prepared material 

while a notable increase in the photocurrent was 

observed for aldehyde modified material as shown 

in Fig. 2(b). A similar tendency was observed on 

the same functional group of molecules with 

different length, showing that the observed 

differences between alkene and aldehyde 

modification may originate from the surface 

bonding type. Further alternative methods 

including the surface deposition with polymer such 

as polypyrolle are also under investigation. 
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