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Sub-wavelength structure Polyimide anti-reflection film with the technique
of nano-imprint lithography ( NIL)
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2.Shanghai Solar Energy Research Center, Shanghai 200245, China)

Abstract; In this paper, a set of dimension parameters of the sub-wavelength structural anti-reflection film are
designed to improve the photoelectric conversion efficiency of flexible substrate solar cell and reduce the surface
reflection losses. The designed parameters are simulated in TracePro optical simulation software. The simulation
results show that the flux enhancement effect is optimum when the Nano-column height is 72 nm, the duty ratio is
0.5 and the grating period at 300-440 nm for the sub-wavelength structural film. Using Nano-imprinting technology ,
a polyimide membrane anti-reflection is fabricated based on the template of a vesicular structural anodic aluminum
oxide (AAO). The influence of the technological parameters, which is of the fabricated AAO template and its
Nano-imprinting technology, on the polyimide ( PI) transmittance of the films is tested by scanning electron
microscope and ultraviolet-visible light detector. In experiments, we fabricate the AAO template in 0.3 mol/L oxalic
acid solution consecutively reacting for 1 h in 70 V constant voltage mode. The PI film is obtained with the
insulation being 10 min at 280 “C and 800 kg pressure. The test results show that when the transmission spectrum is
from 440 nm to 1 000 nm in air mass 1.5 (AML1.5) atmosphere, the transmittance of the film is increased by 2% ~
5% than the primitive PI film.
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Fig.1  Schematic diagram of the structure model of PI anti-
reflection film in sub wavelength structure
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Fig.3  Luminous flux distribution
T 31X HL U K i B2 D BEAE 1 A B A fE
72 nm, 75 H 0.5 38 1 WL y (E R 2 S AE R gl ok
BB IO, 7 ELAE R AN 4 7.

10 -

HISRA %
(@)} o]

~

[\

‘ 2_’;0 I 360 ‘ 35‘0 I 4(I)0 ‘ 450
SR /mm
B4 FEHEETLESEEE X

Fig4 The flux enhancement ratio under different grating periods
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Fig.5 Luminous flux difference under different duty cycle
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Fig.6  Diagram of experimental device and process flow
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Fig.8 The process of hot embossing and the surface morphology

of polyimide film
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