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A Study on Fill Factor of Amorphous Silicon Solar Cell
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ABSTRACT

This paper presents a comprehensive computer simulation of hydrogenated amorphous p-i-n

silicon solar cells. The physical mechanism governing solar cell operation has been modeled and
solved numerically by Runge-Kutta-Gill method. Effects of gap state density, dopant impurity,
diffusion length and interface recombination velocity on solar cell performance are investigated.
Numerical results show that the electric field in i-region is not uniform but depends strongly on
voltage and position. A rather poor fill factor may be due to the electric field variation and short
diffusion length. It is found out that the life time should be improved in order to increase a fill

~ factor and a conversion efficiency.
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Fig. 3 Gap State Models and Measured Data
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Table 1 Incident Photon Flux Density under AM1
Wave length | Incident photon flux density | Wave length Incident photon flux density

( nm ) (em2S-1 20 nm™! ) { nm ) (em=2 S=' 20nm ! )

1280 2.15 x 10% j‘; 500 8.15 x 10'°

300 5.58 x 10 520 8.17 x 10'*

320 1.09 x 10% 540 8.41 x 10'®

340 2.13 x 10'® 560 8.69 x 10'°

360 02,93 x 10'° 580 8.95 x 10*°

380 3.70 x 10'° 1 600 9.2 x 10'°

400 4,42 x 10'° 620 9.44 x 10'®

420 5.03 x 10'® 640 9.59 x 10'°

440 5.74 x 10" | 660 9,73 x 101°

460 6.87 x 10'° 680 9.83 x 10'°

480 7.71 x 10'° | 600 9.88 x 10'®
Table 2 Parameters of a-Si:H

optical bandgap (E,,;) 1.7V

electron mobility( z,)
hole mobility( y,)

electron life time(7,)
“hole life time(z,)
lonized donor in n layer
ionized acceptor in p layer
absorption coefficient of p layer

absorption coefficient of 1 layer

4.6X10"% chh/v sec
9,.2X% 10'3wﬁ/v sec

intrinsic carrier density (N;) 5x107 om™>
dielectric constant(¢) 1.06x107'°F/m
thickness of p layer(d,) 100 A°

thickness of i layer(d;) 0.5xm

interface recombination velocity(s) 10_301'31/ sec

1.7%x107° sec

3.4x1077 sec

10 %om~3

10 " om=3

vahy = A* (hv-E, ;) A*=800
A* = 650

temperature(T) 300K
activation energy in p layer (Ey,) 1.2eV
activation energy inn layer(Ey,) 0.2eV
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