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The effect of heat treatment parameters on the emitter formation of the
n-type silicon solar cell
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Abstract Employing screen printing technology, aluminum is applied to the back side of the n-type silicon wafer to see
the effect of the heat treatment parameters on the Voc of the solar cell. Heat treatment at 850°C produces the highest Voc
among various heat treatment conditions. Heat treatment at the temperatures higher than 850°C results in lower Voc, which
is due to the destruction of the AI-Si alloy emitter layer. The destruction of Al-Si layer observed to be caused by the
vigorous movement of silicon atoms toward aluminum layer during the heat treatment.
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Fig. 1. Voc as a function of the set temperature at belt
traveling speed of 50 inch/min.
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Fig. 2. Voc as a function of heat treatment temperature at
belt traveling speed of 100 inch/min. The temperature profile

employed is stepwise.
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Fig. 3. Voc as a function of heat treatment temperature at
belt traveling speed of 50 inch/min. The temperature profile
employed is stepwise.
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Fig. 4. Voc as a function of heat treatment temperature at belt
traveling speed of 50 inch/min. The straight temperature profile
is employed.
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Fig. 5. Voc as a function of heat treatment temperature at
belt traveling speed of 100 inch/min. The straight temperature
profile is employed.
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Fig. 6. (1) Stepwise profile at 800°C, 50 inch/min: 130 mV, (2) Stepwise profile at 950°C, 50 inch/min: 470 mV, (3) Straight profile
at 850°C, 50 inch/min: 585 mV, (4) Straight profile at 900°C, 100 inch/min: 580 mV.
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Table 1
Estimated cell performance date using PC1D simulation program

Sheet resistance Isc Voc Pmax FF n
(/L) (mA)  (mV) (mW) (%) (%)
20 122.1 6275 63.5 82.81 15.88
30 122.1 6249 632 8274 158
40 122.1 6222 629 8273 15.73
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