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Single-walled Carbon Nanotubes-Silicon Heterojunction Solar Cells
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Single-walled carbon nanotube (SWNT)—silicon heterojunction solar cells are fabricated and their
characteristics are investigated. The water vapor exposure and nitric acid treatment increase the optical
transmittance and electric conductivity of SWNT films, which decrease the internal resistance and
enhance the power conversion efficiency (PCE) of the solar cells. After the water vapor exposure,
honeycomb morphology appear on the surface of SWNT films. The wall structure, which consist of
condensed and vertically aligned SWNTs, exhibit the honeycomb patterns and SWNTSs in the honeycomb
cells are fallen down. The PCE and fill factor depend on the honeycomb structure, and a beyond 10 %
PCE is achieved with the water vapor and nitric acid treatments.
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Fig. 1 Schematic image of SWNT-Si heterojunction solar cell.
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Fig.2 SEM images of vertically-aligned SWNT (VA-SWNT)
(cross-sectional view).



Fig. 3 SEM images of VA-SWNT after the exposure of water
vapor (top-view) (a) low magnification and (b, ¢) high
magnification images.
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Fig. 4 -V characteristics of SWNT-Si heterojunction solar
cells.
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Fig.5 (a) UV-vis-NIR transmittance of honeycomb structured
SWNT film and (b) sheet resistance of pristine and doped
SWNT films.
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