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Precursor films initially became Cu-deficient after several runs but then stabilize to give films with 

desired film composition.  

Selenization of precursor films form single phase Cu(InGa)Se2 and good devices were fabricated.

Low cost Cu(InGa)Se2 based solar cells are attainable.
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Cu(InGa)Se2 is formed by reaction of the precursor in flowing Ar, 0.35% H2Se, and 

0.0035% O2 at temperatures ranging from 400-550°C in a quartz tube reactor at 

atmospheric pressure.

Precursors are grown by sputter deposition from a  Cu-In-Ga compound target consisting 

of 47.2% Cu, 10.4% Ga, and 42.4% In and compared to other deposition methods.
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Reaction of precursor films with H2Se for 60 minutes at 450°C, forms dense, single phase Cu(InGa)Se2.

X-ray diffraction of the precursor film shows characteristic peaks indicating the presence of In and 

Cu9(Ga0.39In0.61)4 phases.   
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Sputter deposition is a process 

based on physical energetic ion 

bombardment of a sputter 

target

Sputtering yield depends on:

•Mass of sputtering species 

•Surface binding energies

•Target defects, impurities

In multi-component targets, 

preferential sputtering of some 

components can occur

Polycrystalline thin film Cu(InGa)Se2 based solar cells require simpler processing and less material 

than traditional monocrystalline Si solar cells.

With a light to electricity conversion efficiency of 20.1%,Cu(InGa)Se2 thin film solar cells show promise 

as a high efficiency, cost effective source of energy.

Cu(InGa)Se2 can be grown by a two step process where a deposited 

Cu-In-Ga precursor is reacted in a selenium atmosphere (selenization).

This process is advantageous for large scale manufacturing  but requires 

a stable, reproducible precursor.

Objective: Determine if precursor deposition from a single compound Cu-In-Ga sputter 

target can provide good control of precursor composition and reproducibility for use in 

Cu(InGa)Se2 solar cell fabrication.
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H2Se/Ar/O2

The basic structure of a 

solar cell consists of 

two semiconductor 

layers:

An electron rich n-layer 

and an electron 

deficient p-layer

Photons of light with energy 

above the material bandgap

creates an electron-hole pair 

which have opposite charge.  

Current is generated when these 

charges are spatially separated 

by a built-in electric field resulting 

from the p-n junction of the two 

layers 

Scanning electron microscopy was used to observe surface morphology and determine 

atomic composition. X-ray diffraction was used to identify crystalline phases in the film.
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