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ABSTRACT: In this paper, (Ga,Al):ZnO layers were deposited by sputtering to evaluate the device performance according to the
thickness of the layer. As the thickness increased, low transmittance was observed, but the electrical resistance was improved. On the
other hand, the highest efficiency was recorded at 400 nm device than a 500 nm of it. Therefore, since the critical thickness exists, it is

necessary to set an adequate TCO layer thickness in consideration of the characteristics of the underlying film and the device.
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Fig. 1. A image with various thickness of GAZO thin film on the
glass substrate
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Fig. 2. The variation of (a) transmittance and (b) optical band
gap energy for GAZO thin films with various thickness
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Table 1. Sheet resistance of GAZO thin films grown with different

thickness
GAZO thickness (nm) Sheet resistance (Q /sq)
500 329
400 43.1
300 447
200 71.2
100 165.8
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Fig. 3. Electrical properties (carrier density, mobility, resistivity)
of GAZO thin films grown with different thickness
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Fig. 4. Current density-Voltage (I-V) characteristics of solar
cells with different GAZO thickness

Table 2. |-V parameters of solar cells with different GAZO
thickness

500 nm | 400 nm | 300 nm | 200 nm | 100 nm

Voc (V) 0.652 0.650 0.638 0.647 0.643

Jsc (MA/em?)|  32.92 32.57 34.01 34.27 34.90

FF (%) 74.63 76.37 72.59 71.78 65.69

Eff.(%) 16.01 16.18 15.76 15.91 14.74

Rsn (Q /cm?)| 3260 2580 3695 2467 791

Rs (Q/cm? | 0.80 0.38 0.69 0.53 0.45

Diode factor| 1.13 1.27 1.40 1.51 1.84
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Fig. 5. External quantum efficiencies(EQE) of solar cells with
different GAZO thickness
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