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Abstract: This letter reports a near-ultraviolet/visible/near-infrared n(+)-n-i-delta(i)-p photodiode with 
an absorber comprising a nanocrystalline silicon n layer and a hydrogenated amorphous silicon i layer. 
Device modeling reveals that the dominant source of reverse dark current is deep defect states in the n 
layer, and its magnitude is controlled by the i layer thickness. The photodiode with the 900/400 nm thick 
n-i layers exhibits a reverse dark current density of 3nA/cm(2) at -1V. Donor concentration and diffusion 
length of holes in the n layer are estimated from the capacitance-voltage characteristics and from the 
bias dependence of long-wavelength response, respectively. (C) 2011 American Institute of Physics. [doi: 
10.1063/1.3660725] 

KeyWords Plus: Microcrystalline Silicon  
 

Reprint Address: Vygranenko, Y (reprint author), ISEL, Dept Elect Telecommun & Comp Engn, P-1959007 
Lisbon, Portugal. 

Addresses:  
1. ISEL, Dept Elect Telecommun & Comp Engn, P-1959007 Lisbon, Portugal  
2. CTS UNINOVA, P-2829516 Quinta Da Torre, Caparica, Portugal  
3. Univ Waterloo, Dept Elect & Comp Engn, Waterloo, ON N2L 3G1, Canada 

E-mail Address: yvygranenko@deetc.isel.pt 

 
Funding:  

Funding Agency Grant Number 

Portuguese Foundation of Science and Technology  PTDC/EEA-ELC/115577/2009  

 
Publisher: Amer Inst Physics   
Publisher Address: Circulation & Fulfillment Div, 2 Huntington Quadrangle, STE 1 N O 1, Melville, NY 
11747-4501 USA 

ISSN: 0003-6951 

Citation: VYGRANENKO, Y.; SAZONOV, A.; FERNANDES, M.; VIEIRA, M. - Photodiode with nanocrystalline 
Si/amorphous Si absorber bilayer. Applied Physics Letters. ISSN 0003-6951. Vol. 99, n.º 19 (2011). 

 

 


