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ABSTRACT

The effect of surface recombination current density on the saturation current
density in Si solar cell has been studied. Theoretical model for surface recombination
current was set up from emitter transparent model of M.A. Shibib, and saturation
current of Si solar cell made by ion implantation method was also measured by digital
electrometer. The theoretical surface recombination current density which is the same
as saturation surface recombination current density in Shibib model was 1011 [A/
cm? ] and the measured value was ranged from 8 x 10710 to 2 x 1077 [A/cm?].

Comparing with the ideal p-n junction of Shockley, transparent emitter model
shows improved result by 10? order of saturation current density. But there still
exists 10® order of difference of saturation current density between theoretical and
actual values, which are assumed to be caused by 1) leakage current through solar
cell edge, 2) recombination of carriers in the depletion layer, 3) the series resistance
effect and 4) the tunneling of carriers between states in the band gap. |
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Table 1 Current density (A/of ) under forward bias voltage
Forwa{/% 1tB;ga§ 4 .45 .5 .55 .6 .65
Sample \Y \Y \Y \% \Y \Y%

S1 3.6x107°% | 1.2x107¢ | 5.2x107*| 1.5 x107%] 6.1x107°} 1.7 x 107?

S2 1.3x107°% | 4.0x107° | 1.3 x107*{ 6.0 x 107"} 2.5%x107°| 6.0 x 107*

S3 3.3%107% 1 1.2x10° 4] 5.0x107%) 1.7 x10°%] 6.8x107°) 1.5%x 1072
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