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Abstract

In this paper, we investigated the effect of the passivation stack with Al,O3;, hydrogenated silicon nitride

(SiNy:H) stack and Al,Os, silicon oxynitride (SiON,) stack in the n type bifacial solar cell on monocrystalline silicon. SiNy:H
and SiONy films were deposited by plasma enhanced chemical vapor deposition on the Al,Os thin film deposited by thermal
atomic layer deposition. We focus on passivation properties of the two stack structure after laser ablation process in order
to improve bifaciality of the cell. Our results showed SiN:H with Al,Os stack is 10 mV higher in implied open circuit
voltage and 60 ps higher in minority carrier lifetime than SiON, with AL,Os stack at Ni silicide formation temperature for
1.8% open area ratio. This can be explained by hydrogen passivation at the Al,O5/Si interface and Al,O; layer of laser

damaged area during annealing.
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Fig. 1. N type bifacial solar cell structure.
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Fig. 2. (a) n type bifacial solar cell process and (b) structure of passivation layer with laser ablation
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Fig. 3. (a) SEM top view image of laser ablation and (b) laser watt by power factor
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Fig. 4. Line width and open area ratio of (a) SiON, layer and (b) SiNy:H layer stack as a function of laser power
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