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Abstract: Silicon-based solar cells occupy the largest share of photovoltaic industry, but their efficiency decreases
due to the high operating temperatures under sunlight, which reduces their power output. Thus, cooling the silicon
based solar cells under irradiation is very important. In this study, Sb-doped tin oxide ATO thin films, working as the
cover plate of silicon-based solar cells, were deposited on glass substrates by Sol-Gel spin-coating method, with
SnCl, H,0 and SbCl; as raw materials. Influence of Sb doping and film thickness on the heat shielding property and
the performance of solar cells were investigated. As a result, the shielding performance of the ATO films was improved

with the increase of the thickness, while its transmittance reduces with the increase of the thickness. Compared with
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ordinary glass cells, temperature of solar cells with spin-coated ATO thin films of 1 to 4 layers decreases by 2.7 C,

and their efficiency keeps over 10.79% after being irradiated by AM1.5 solar simulator for 30 min. What’s more, the

ATO doped with 10mol% Sb performs the best thermal insulation. Efficiency of silicon solar cell covered with

10mol% Sb-doped ATO film increases by 0.43% as compared with blank after being irradiated by solar simulator for

30 min.
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(a) Heat insulation principles of ATO thin films, (b) deposition schematic of ATO thin films,

(c) TEM image of ATO sol, and (d) XRD patterns of sol and ATO thin films with different layers
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Fig. 2 FESEM images of 10mol% ATO thin film with (a) 2
layers, (b) 3 layers, (c) 5 layers, and (d) 7 layer
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Fig. 4 (a) Temperature-time curves and (b) efficiency-time

curves of the silicon solar cell with different ATO layers irradi-

ated by solar simulator within 30 min
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