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Self—assembled Nanostructures for Broadband Light Absorption
Enhancement in Silicon Absorber
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Fabrication and Characterization of Electro—photonic Performance of
Nanopatterned Organic Optoelectronics
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Photonic crystal solar cells have the potential for addressing the disparate length scales in polymer photovoltaic
materials, thereby confronting the major challenge in solar cell technology: efficiency. One must achieve simul-
taneously an efficient absorption of photons with effective carrier extraction. Unfortunately the two processes have
opposing requirements. Efficient absorption of light calls for thicker PV active layers whereas carrier transport
always benefits from thinner ones, and this dichotomy is at the heart of an efficiency/cost conundrum that has
kept solar energy expensive relative to fossil fuels. This dichotomy persists over the entire solar spectrum but
increasingly so near a semiconductor’s band edge where absorption is weak. We report a 2-D, photonic crystal
morphology that enhances the efficiency of organic photovoltaic cells relative to conventional planar cells. The
morphology is developed by patterning an organic photoactive bulk heterojunction blend of Poly(3-(2-methyl-2-
hexylcarboxylate) thiophene-co-thiophene) and PCBM via PRINT, a nano-embossing method that lends itself to
large area fabrication of nanostructures. The photonic crystal cell morphology increases photocurrents generally,
and particularly through the excitation of resonant modes near the band edge of the organic PV material. The
device performance of the photonic crystal cell showed a nearly doubled increase in efficiency relative to conven-
tional planar cell designs. Photonic crystals can also enhance performance of other optoelectronic devices including
organic laser.
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