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Abstract: Passivation quality is mainly governed by epitaxial growth of crystalline silicon wafer surface. Void-rich intrinsic a-
Si:H interfacial layer could offer higher resistivity of the c-Si surface and hence a better device efficiency as well. To reduce the
resistivity of the contact area, a modification of void-rich intrinsic layer of a-Si:H towards more ordered state with a higher
density is adopted by adapting its thickness and reducing its series resistance significantly, but it slightly decreases passivation
quality. Higher resistance is not dominated by asymmetric effects like different band offsets for electrons or holes. In this study,
multilayer of intrinsic a-Si:H layers were used. The first one with a void-rich was a-Si:H(I1) and the next one a-SiOx:H(I2) were
used, where a-SiOx:H(I2) had relatively larger band gap of ~2.07 eV than that of a-Si:H (I1). Using a-SiOx:H as > layer was
expected to increase transparency, which could lead to an easy carrier transport. Also, higher implied voltage than the
conventional structure was expected. This means that the a-SiOx:H could be a promising material for a high-quality passivation
of c-Si. In addition, the i-a-SiOx:H microstructure can help the carrier transportation through tunneling and thermal emission.
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Fig. 1. The share of SHJ in the PV market and the efficiency of SHJ by year.
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Table 1. Different parameters involved in the a-Si:H fabrication.
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Fig. 2. The measurement for n-type bulk lifetime with Iodine

passivation.
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Materials Thickness (nm) E-d (mm) Temperature (°C) Power (mW) Pressure (Torr)
i-a-Si:H Variation ~ 10 40 250 140 0.8
i-a-SiOx:H Variation ~ 10 60 250 20 0.2
p-a-Si:H 10 20 300 43 1.5
n-pc-SiO:H 10 20 300 30 1.5
Materials SiH4 (sccm) Hz (scem) CO2(sccm) B2He (scecm) PH;3 (scem)
i-a-Si:H 150 25 - - -
i-a-SiOx:H Variation Variation Variation - -
p-a-Si:H 5 45 0 9 -
n-pc-SiO:H 7 500 3 - 8
* E-d : Electrical distance
Table 2. Etching depth and rate before RCA cleaning.
Bare wafer(g) After SDR(g) Etching depth (um) Etching rate (um/min) Time (min)
0.71 0.599 0.97 0.065 2
0.68 0.5492 1.15 0.077 7
0.8 0.5891 1.85 0.123 15
0.82 0.535 2.50 0.167 25
0.81 0.513 2.61 0.174 30
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Fig. 3. The SEM measurement for texturing with KOH solution.
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Fig. 7. The transmittance gains on bi-layer with 5 nm of a-SiOx:H and a-Si:H compared to i-a-Si:H single layer.
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