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Development of Surface Cleaning Techniques for Analysis of Electronics
Structure in CulnSez, CuGaSe> Solar Cell Absorber Layer
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Abstract

Two kinds of physical treatments were examined for the analysis both of intrinsic surface and
interior nature of CulnSe; [CIS] and CuGaSe; [CGS] films grown in separated systems. For the first
method, a selenium protection layer which was immediately deposited after the growth of the CIS was
investigated. The Se cap layer protects ClISe surface from oxidation and contamination during the
transport under ambient atmosphere. The Se cap was removed by thermal annealing at temperature
above 150 °C. After the decapping treatment at 225 °C for 60 min, ultraviolet photoemission and
inverse photoemission measurements of the CIS film showed that its valence band maximum(VBM)
and conduction band minimum (CBM) are located at 0.58 eV below and 052 eV above the Fermi level
Er, respectively. For the second treatment, an Ar ion beam etching was exploited. The etching with
ion kinetic energy Ex above 500 eV resulted in broadening of photoemission spectra of core signals
and occasional development of metallic feature around Er. These degradations were successfully
suppressed by decreasing Ei below 400 eV. CGS films etched with the heam of Ex = 400 eV showed
a band gap of 1.7 eV where Er was almost centered.
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Fig. 1.

and after annealing at 160 C for 60 min.



T3 225 TelA 60%

x 1. &2 A% 160
3 ERCENE )

Table 1. Surface atomic composition of the CIS
as-received and annealed at 160 T
and 225 C for 60 min.
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