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The Cu(In,Ga)Se2(CIGS) thin film solar cells have been achieved until almost 20% efficiency by NREL. These solar
cells include chemically deposited CdS as buffer layer between CIGS absorber layer and ZnO window layer. Although
CIGS solar cells with CdS buffer layer show excellent performance, many groups made hard efforts to overcome its
disadvantages in terms of high absorption of short wavelength, Cd hazardous element. Among Cd-free candidate
materials, the CIGS thin film solar cells with Zn compound buffer layer seem to be promising with 15.2%(module by
showa shell K.K.), 18.6%(small area by NREL). However, few groups were successful to report high-efficiency CIGS
solar cells with Zn compound buffer layer, compared to be known how to fabricate these solar cells. Each group’s
chemical bah deposition (CBD) condition is seriously different. It may mean that it is not fully understood to grow
high quality Zn compound thin film on the CIGS using CBD. In this study, we focused to clarify growth mechanism
of chemically deposited Zn compound thin film on the CIGS, especially. Additionally, we tried to characterize junction
properties with unfavorable issues, that is, slow growth rate, imperfect film coverage and minimize these issues.

Early works reported that film deposition rate increased with reagent concentration and film covered whole rough
CIGS surface. But they did not mention well how film growth of zinc compound evolves homogeneously or
heterogeneously and what kinds of defects exist within film that can cause low solar performance. We observed
sufficient correlation between growth quality and concentration of NH3 as complex agent. When NH3 concentration
increased, thickness of zinc compound increased with dominant heterogeneous growth for high quality film. But the
large amounts of NH3 in the solution made many particles of zinc hydroxide due to hydroxide ions. The zinc hydroxides
bonded weakly to the CIGS surface have been removed at rinsing after CBD.
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