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ABSTRACT: Recently, carrier-selective contact solar cells have attracted much interests because of its high efficiency with low
recombination current density. In this study, we investigated the effect of phosphorus doped amorphous silicon layer’s characteristics on
the passivation properties of tunnel oxide passivated carrier-selective contact solar cells. We fabricated symmetric structure sample with
poly-Si/SiOx/c-Si by deposition of phosphorus doped amorphous silicon layer on the silicon oxide with subsequent annealing and
hydrogenation process. We varied deposition temperature, deposition thickness, and annealing conditions, and blistering, lifetime and
passivation quality was evaluated. The result showed that blistering can be controlled by deposition temperature, and passivation quality
can be improved by controlling annealing conditions. Finally, we achieved blistering-free electron carrier-selective contact with 730mV
of i-Voc, and cell-like structure consisted of front boron emitter and rear passivated contact showed 682mV i-Voc.
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Fig. 1. SiO/poly-Si/SiNx stack structure fabrication diagram
for passivation test
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Fig. 2. Cell-like sample process with optimized TOPCon structure
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Table 1. QSSPC data according to a-Si dep. temperature

a—Si dep. Lifetime Jo i—Voc
temperature (us) (fA/cm?) (mV)
200C 178.83 100 658
250C 228.70 71 666

Table 2. QSSPC data according to a-Si thickness

a—Si dep. Lifetime Jo i—Voc
temperature (us) (fA/cm?) (mV)
30 nm 228.70 71 666
20 nm 304.03 50 673
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Fig. 4. Optimized P doped polysilicon layer according to peak
temperature difference
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