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Abstract 

This paper presents the effect of surface texturization on the minority carrier lifetime and 

photoelectric conversion parameters of monocrystalline silicon solar cell. Two different wet-

chemical texturization methods were employed to etch the monocrystalline silicon wafer 

surface. Morphology of the wafers was investigated by stylus surface profiler, field emission 

scanning electron microscope (FESEM) and surface reflection measurement (SRM) systems. 

Due to texturization pyramidal structures were formed on wafer surface as well as the surface 

roughness was increased by 3.07%. Untextured (S1) and textured (S2 & S3) samples were 

doped with phosphorus atoms with a constant flow rate of liquid phosphorus oxychloride 

(POCl3) in a high temperature diffusion furnace. Solar cell was fabricated using both 

untextured and textured silicon wafer. Maximum 1.66% decrease of optical reflectance was 

found in textured solar cell. The minority carrier lifetime and photoelectric parameters were 

investigated using surface photovoltage (SPV) and light-current-voltage (LIV) measurement 

system respectively. Minority carrier diffusion length and minority carrier lifetime were 

increased significantly in textured solar cell. Thus, surface texturization plays an important 

role on increasing the energy conversion efficiency of silicon solar cell. 

Keywords: monocrystalline silicon solar cell; wet-chemical texturization; diffusion length; 

minority carrier lifetime; photoelectric conversion efficiency.  

 

 

*Corresponding author: E-mail: khalid.baec@gmail.com 

Cell phone: +880-1913-208669, ORCID ID: 0000-0003-4595-6367 

± Authors contributed equally to this work. 

 

ACCEPTED M
ANUSCRIP

T



Download English Version:

https://daneshyari.com/en/article/10226605

Download Persian Version:

https://daneshyari.com/article/10226605

Daneshyari.com

https://daneshyari.com/en/article/10226605
https://daneshyari.com/article/10226605
https://daneshyari.com

