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ABSTRACT: This study explored the effect of double-stacked SiOx/SiNx layers on the passivation quality of n-type bifacial crystalline
Si solar cells. SiOx layers were deposited via PECVD under various conditions on n-type silicon wafers with a boron emitter. These layers
were capped with SiNx and thermally treated to optimize the passivation. The optimal conditions resulted in a minority-carrier lifetime
of 268 psec and an implied Voc of 692 mV. The optimized SiOx layer had a low interface defect density and high fixed negative charge.
When applied to n-type solar cells, the SiOx/SiNx stack improved the performance, achieving a Voc of 646 mV, Jsc of 39.3 mA/cm?,
FF of 78.06%, and efficiency of 19.82%, demonstrating the potential for higher efficiency in n-type silicon solar cells.
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Fig. 1. The schematic of n-type bifacial silicon solar cells



H. G. Park et al. / Current Photovoltaic Research 12(3) 55-60 (2024) 57

—
-
S

o /'/\

Refractive index (n)
2 2 &
\
|

I

W

=
T

15/100 15/200 15/300 15/400 15/500 15/600
SiH,/N,0 Gas ratio (sccm)

(@)

1.0
3
s 0.8
8 SiH/N,0 Gas ratio
Sl —=—15/100
o U —e—15/200
=1 —a—15/300
£ o4l —v—15/400
S ——15/500
s
E —4—15/600
o —>—SiNx
0.0

-15 -10 -5 0 s 10
Voltage (V)
(b)

Fig. 2. (a) Refractive index and (b) Capacitance-voltage curves as a function of SiH4/N.O gas ratio. We measured SiNx
sample compared to the interface defect density of SiOx samples
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Fig. 3. (a) C-V curve and (b) interface defect density (Di) as a function of RF-power
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