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ABSTRACT

Poly-Si wafers with resistivity of 1 [Q-cm[ and thickness of 50 [¢m] were used as a starting
material. Various efficiency influencing parameters such as rear surface recombination velocity
and minority carrier diffusion length in the base region, front surface recombination velocity,
junction depth and doping concentration in the Emitter layer, BSF thickness and doping
concentration were investigated. Optimized cell parameters were given as rear surface
recombination of 1000 [cm/sec], minority carrier diffusion length in the base region 50 [ym], front
surface recombination velocity 100 [cm/sec], sheet resistivity of emitter layer 100 [S2/[]], BSF
thickness 0.5 [im], doping concentration 5X10” cm®. Among the investigated variables, we learn
that a diffusion length of base layer acts as a key factor to achieve conversion efficiency higher
than 19.8 %. Further details of simulation parameters and their effects to cell characteristics are
discussed in this paper.
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Fig. 1. An experimental procedure for the
optimization of poly-Si solar cells using
PCID.

Table 1. Input parameters to investigate the

effect of base layer properties to cell

efficiency
Parameter Value
Base thickness 50 um
Emitter thickness 0.5 /m

4.6x10" cm?®, 70 @/
1.7>10" c¢m®, 1 Q-cm

Emitter concentration

Base concentration

Front SRV 1000 cm/s
Rear SRV Variable
Lifetime in base layer Variable
Contact resistance Ignore
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Fig. 2. Efficiency of Si solar cells as a function
of minority carrier diffusion length and
rear surface recombination velocity of
base layer.
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Fig. 3. IQE as a function of minority carrier
diffusion length and rear surface
recombination velocity of base layer.
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Fig. 4. Conversion efficiency as a function of
junction depth, front surface
recombination  velocity =~ and  sheet
resistance of emitter layer.
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Fig. 5. IQE as a function of junction depth,

front surface recombination velocity
and sheet resistance of emitter layer.
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Table 2. Conversion effeciency and average IQE
as a function of BSF layer properties.

P doping | BSF depth | Vi EFF | IQE.y

(em?) (gm) WM | (% | (%)

1 0.577 | 1755 77.38

5x10'® 5 0.58 17.93 78.71

10 0.581 | 18.09 79.29

1 0579 | 17.87 78.51

5x10" 5 0.582 | 18.17 79.52

10 0.583 | 18.22 79.58

55102 1 0.581 | 18.04 80.72

5 0.582 | 18.04 80.31

without BSF 0575 | 17.32 76.55
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