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The Effect of Annealing by Laser Pulses on Eg for Semi-Conductor
Thin Films of CulnSe,

Zakaria Zalam', Naser Saad Aldin' , Khalid Aqel®
!:Al-Baath University, P.O. Box 77 Homs, Syria
2.Damascus University, Damascus , Syria
Email: zzalam @baath.shern.net

The aim of this research is the treatment of absorption layer of the solar cells for increasing
their efficiency. Thin films of CulnSe, are considered important semiconductors and are used as an

absorption layer in the solar cells. Thin films of homogeneous CulnSe, of 0.6 Am thickness were
prepared by flash evaporation on glass slides under low pressure of 10° mbar. The surface layer of
some of the films were annealed by laser pulses with the power of 2.5 mJ (milli Joules) using Nd-
YAG pulsed laser (0.17-0.6-0.8) w. The optical transmittance of these films were measurd in the
range of 190-1100 nm. The absorption coefficients A (A)were calculated before and after annealing
and then the energy gaps were estimated using Pankove relationships. Decrease in the direct and
indirect energy gap values were observed because of annealing, It was concluded from the obtained
results: The annealing process by pulsed laser led to the decreased transmission and consequently it
resulted in an increase of the absorption of the solar rays, The annealing process decreased values of
the direct and indirect energy gaps Eg and Egi and therefore the lowest value was for the thin films
which were annealed by laser with 0.6 w, The decrease in the values of the energy gaps of the

absorbed layer of the solar cells contributed in the conversion of solar beams of hA; energy within

the fields A Eg and A Egi to electrical energy. This led to the increase in the efficiency of solar cells
that are produced from the annealing films of CulnSe,. We therefore suggest annealing the thin
films used in the manufacture of solar cells that use CulnSe, as absorbing layer for laser beams of
0.60 w.

Key words: Thin films, Solar cells, Annealing, Energy gap, Opti



