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Abstract

Polycrystalline silicon ingots were manufactured using the casting method for polycrystalline
silicon solar cells. These ingots were cut into wafers and then n+p type solar cells were made
through the following simple process; surface etching, n+p junction formation, metalization and
annealing. For the grain boundary passivation, the samples were oxidized in O, for 5 min. at
800°C prior to diffusion in Ar for 10 min. at 950°C. The conversion efficiency of polycrystalline
sillcon solar cells made from these wafers showed about 70-80% of those of the single crystalline
silicon solar cell and superior conversion efficiency, compared to those of commercial polycryst-
alline wafers of Wacker Chemie. The maximum conversion efficiency of our wafers was indicated
about 8%(without AR coating) in spite of such a simple fabrication method.
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Fig. 3. Process flow of solar cell fabrication,
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(a) singe crystalline Si solar cell, Fig. 8. 1-V characteristics of poly crystalline
(b) polycrystalline Si (Wacker Chemie) si solar cell using cast poly-Si.
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(¢) cast poly-Si solar cell.
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Table 2. Characteristics of solar cell fabricated with various

si materials.
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Voc <V> Isc (mA) Pmax (W) Factor (%)
1 =44 Faxtzt 0. 545 77 0. 0261 0. 622 6.9
2 WackerAbe) o} 4 F4 ubgk 0. 420 77 0.0137 0. 424 3.6

Columnar ¥
3 WackerAle] obdAd 4 what 0.415 64 0. 0120 0. 452 3.2

Edge -+

4 = dsFLAHG =71d) 0.535 47 0. 0131 0.522 4.6
5 wtEA YsFs(Hd o) 0. 505 40 0. 0145 0.717 5.1
n*p¥ 6 wEAl dE4(Fd =71) 0.525 55 0. 0185 0. 641 8.0
7 A=A A EF4£(EFA =710l 0.510 64 0. 0220 0.674 6.3

CaCl, Coating)
8 BokdAF a4 (M=) 0. 485 53 0. 0130 0. 506 4.2
9 Wk AAF daftL(FAd=H) 0. 500 74 0. 0210 0. 559 5.8
10 Off-Grade Y& 74 (A4 x7h]) 0. 480 57 0.0181 0. 661 5.2
11 Off-Grade Y &4 (HA T 7)) * 0.535 51 0.0187 0. 685 4.9
12 Off-Grade Y574 (A= 71) 0. 485 63 0. 0150 0. 495 4.2
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