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ABSTRACT: In this study, CIGS absorber layers were deposited on low-alkali glass and sodalime glass substrates and potasium floride
(KF) of various thicknesses was supplied at an elevated temperature after the CIGS growth. The effect of KF post-deposition treatment
on the two types of substrates was extremely different. On the low-alkali substrate, the open-circuit voltage (Voc) was improved but the
fill-factor (FF) degradation was severe, whereas the sodalime substrate showed Voc deterioration and FF improvement. In the case of
supplying 20 nm of KF on both substrates, the efficiency gain of 0.3~1.1%p was obtained. With increasing the KF thickness, a small
protrusion-like microstructure developed on the surface of the absorber layer, and the microstructures that were not removed in the
subsequent process were found to be the main cause of the FF loss.
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eV : electron volt
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SEM : scanning electron microscope

XRD : x-ray diffraction

CFT : capacity voltage temperature
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Fig. 1. Current density-Voltage curves for solar cell depending

on the substate and KF thickness

Table 1. Solar cell performance parameters with repsect to the
substate and KF thickness

KF | Voo Jc FF Eff. |Isc*Rs
(hm) | (V) | (mAem?)| (%) (%) )
0 0.568 | 32.34 73.36 13.5 0.046
10 | 0629 | 3246 54.34 111 0.147
LAG 20 | 0649 | 3233 69.72 14.6 0.061
30 |0652| 31.15 47.91 9.7 0.248
0 0.619 | 33.26 67.71 13.9 0.050
SLG 10 | 0514 | 3217 71.69 11.8 0.045
20 | 0602 | 33.19 70.94 14.2 0.052
30 |0532| 33.30 69.13 12.3 0.057
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Fig. 2. Doping concentration in the absorber formed on (a) LAG and (b) SLG substrates, and quantum efficiency of solar cells

fabricated with (c) LAG and (d) SLG
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Fig. 3. X-ray Diffraction patterns of CIGS layers having various KF-PDT conditions and formed on different substrates ; (a) LAG and

(b) SLG
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