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a, Cross-sectional morphology of the c-Si/i:a-Si:H interface. b, Cross-sectional morphology of

c-Si/hydrogen-rich i:a-Si:H/a-Si:H. c, Enlarged cross-sectional morphology of the i:a-SiOx:H (1)/a-Si:H (2)

composite gradient passivation layers prepared via continuous-plasma CVD.

Effect of hydrogen content (CH) variation in the epitaxy-preventing composite gradient passivation layers on

cell performance. The dashed lines in the panels are fit lines to evaluate the data change trends.

a, Cross-sectional HRTEM image of the doped contact layer fabricated via conventional random growth. b,

Cross-sectional HRTEM image of the doped contact layer fabricated via self-restoring NSVGI.

a, Relationship between the FF and crystallinity fraction of the n+:nc-SiOx:H window layer with a p+:a-Si:H
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rear emitter. b, Relationship between the FF and crystallinity fraction of the p+:nc-Si:H rear emitter with the

optimal n+:nc-SiOx:H window layer. c,d, Variation of CH in i:a-Si:H (2) with sowing duration via

self-restoring nanocrystalline sowing and unrestricted nanocrystalline sowing, respectively. e, Enlarged

cross-sectional HRTEM image of i:a-Si:H (2) after the unrestricted nanocrystalline sowing. The dashed lines

in the panels (a, b, c, d) are fit lines to evaluate the data change trends.

Comparison of the cell performance parameters via conventional screen printing and contact-free laser transfer

printing (LTP).

Encapsulation schematics for the SF and FT SHJ modules, as well as the laboratory accreditation certificate

for the third-party assessment. The certificate is reproduced with permission from Changzhou Sveck

Photovoltaic New Material Co., Ltd.
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