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Abstract In order to enhance conversion efficiency and stability of thin film amorphous silicon solar cells, the
nanosecond pulse laser is used to make the transparent conducting films textured. Transparent conducting film's
electrical, optical and crystal structure characteristics are discussed with changing laser parameters, such as laser
power density, frequency repetition, etching speed and filling spacing. A comparison is made with the performance of
cells manufactured by different texturing ways. The experiment results indicate that when laser power density is
0.85X10° W/cm®, etching speed is 600 mm/s, repetition frequency is 50 kHz, and filling spacing is 0.012 mm, the
textured structure of transparent conducting films has less square resistance and more effective light trapping. It
effectively improves the absorption, and enhances the conversion efficiency of cells.
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Table 1 Characteristics of the laser

Wavelength Pulsewidth

Laser

Operation Maximum average

Beam mode

/nm /ns frequency /kHz power /W
IR(DRACO-11D40) 1064 <130 (30 kHz) TEMO00O (M*<1.3) 10~150 25 (at 30 kHz)
GR(DRACO-51540) 532 <60 (30 kHz) TEMO00O (M*<C1.4) 10~150 8 (at 30 kHz)
UV(DRACO-31S40) 355 <40 (30 kHz) TEMO00O (M*<1.5) 15~150 3 (at 30 kHz)
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Fig. 2 XRD spectra of ZAO films textured by

different methods
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Table 2 Square resistance of ZAO films textured

by different methods

Textured method Square resistance /Q
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355 nm laser textured 16. 4
532 nm laser textured 40. 8
1064 nm laser textured 189. 8
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Fig. 5 Transmittance spectra of ZAO films textured

by different methods
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Fig. 6 Curves of ZAO films' square resistance. (a) Relationship between square resistance and filling spacing; (b)
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Table 3 Performance parameters of cells textured by different methods
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Parameter Untexured 0.5% HCI textured 355 nm laser textured
Short-circuit current density /(mA « cm %) 133 140 145
Open-circuit voltage /V 9. 80 10. 00 10. 05

Filling factor /% 44,7 48. 6 50.5
Conversion efficiency /% 5.9 7.2 7.8
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