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Influence of Sheet Resistance on Efficiency of Multicrystalline Silicon Solar Cells
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Abstract; Based on the existing large-scale solar cell production process, a series of sheet resistance
emitters were prepared by changing diffusion process conditions. When the emitter sheet resistance
increases, short-circuit current rises continuously, and open-circuit voltage is close to saturation near
70 Q/[1, while fill factor (FF) declines due to the increase of serial resistance under the condition that
other process parameters are unchanged. Efficiency of the device reaches maximum when the emitter sheet
resistance is 70 )/[]. Based on this conclusion, this paper compares gettering effect of the emitter sheet
resistance between 50 and 70 )/[] by photoluminescence (PL) images. PL images show that during the
diffusion process of phosphorus in a silicon grain, grain boundary and dislocation, gettering effect of these
regions is very obvious, and the absorbing effect of the 50 ()/[] emitter silicon is slightly better than the
70 /[ one.
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Table 1 Cell performance with varies sheet resistance

Sheet resistance/

Q-0 V.,V I/A R/Q FF/% Efficiency/%
55 0.616 8.227 0.0025 78.940  16.38
66 0.619 8.278 0.002 8 78.481  16.52
70 0.619 8.297 0.003 1 78.251  16.56
73 0.620 8.301 0.0033 77.873  16.55
75 0.620 8.327 0.0039 76.895  16.41
85 0.620 8.335 0.0050 76.040  16.23
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Table 2 Comparison of pre and after diffusion PL intensity with different sheet resistance

PL intensity

Sheet resistance Pre-diffusion

After-diffusion

Max Min Mean Max Min Mean
Wafer 1 (50 Q/[]) 6 275.07 354.34 2 702. 67 58 678.92 1793.75 18 280. 53
Wafer 2 (70 Q/[1) 5 645.88 362. 66 3 152.28 46 034.31 2 027.04 16 683. 30
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Fig.4 PL spectra of polysilicon with different sheet resistance pre- and after-diffusion
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