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Abstract Under different sputtering powers, the ZnO : W film layers are deposited for 55 min by the radio
frequency magnetron sputtering method, and then are hydrotreated for 8 minutes by maintaining the stability of
sputtering parameters and adding hydrogen with a volume fraction of 5% . The ZnO: W transparent conductive films
with surface-textured structures are obtained. The micro-morphology, structure and surface-texturing degree of
samples are tested and analyzed. The results indicate that, the surface-texturing degree of the ZnO: W samples after
hydrogenation for 8 min at the sputtering power of 200 W reaches 92.82, meanwhile, their electro-conductivity is

superior whose average electrical resistivity is 3.93>X107° Qe¢cm. It is hopeful for this surface textured structure to

further improve the conversion efficiency of the ZnO transparent conductive electrode cells.
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Table 1 Surface-textured characteristics for different samples at wavelength of 550 nm

Sputtering time /min—+

Sample No. Sputtering power /W L+/% T+/% H,./% Cq
hydrogenation time /min
W-1 100 55+0 76.98 81.35 5.37 86.72
W-2 200 55+0 76.80 80.32 4.38 84.70
W-3 300 5540 75.47 79.03 4.50 83.53
WH-1 100 55+38 75.33 82.03 8.17 90.20
WH-2 200 55+38 74.09 82.56 10.26 92.82
WH-3 300 55+38 72.93 82.24 11.32 93.56

#2 WH-1.WH-2 . WH-3 2R3 T H |
B 1 A R A L Y L BH R
Table 2 Carrier concentration, carrier mobility and

corresponding resistivity of WH-1, WH-2 and WH-3

ZnO:W-H surface
nano-structure

/N

Carrier Holl Electrical
Sample ) mobility / resistivity /
concentration /cm * o
(ecm?+V 'eS™H)  (Qecm)
G A WH-1 1.42X10% 5.52 7.97X10°1
Fig. 4 Schematic of light trapping WH-2 L74X10% 9.12 3.93X107
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