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We report first-principles band structure calculations that show that in the valence band electronic structure as well as 
changes in the In 4d and Zn 3d core lines. Results of these measurements reveal that the VBO 
is AE,,= 0.70 f 0.15 eV, in good agreement with the first-principles prediction. 

The ternary A’B”‘X~’ chalcopyrite semiconductor, 
CuInSez (Eg= 1.1 eV>, has received considerable attention 
as an absorber in heterojunction solar cells. ’ Technical ad- 
vances in polycrystalline thin-film technology have demon- 
strated photovoltaic devices with efficiencies exceeding 
14%.’ The theoretical electronic structure of CuInSez has 
been calculated’ and experimental data have confirmed the 
electronic band structure.3 In addition, the wide band gap 
II-VI semiconductor ZnSe (E,=2.67 eV> has promising 
applications as a window layer for photovoltaic heterojunc- 
tions4 

The ZnSe/CuInSez heterojunction provides an inter- 
esting test case for our understanding of the physics of 
band offsets: like AlAs/GaAs and CdTe/HgTe, it too is 
nearly (2%) lattice matched, and has a common anion. By 
the common anion rule5 it is thus expected to have a van- 
ishing valence band offset. We now know6 that this rule is 
violated in the above two cases involving binary hetero- 
junction partners. ZnSeKuInSe, Previous theories of 

band offsets7-lo did not address the case where one hetero- 
junction partner is a ternary compound. 

The band offset between two materials ABX, and DX 
can be expressed as (see Fig. 1) : 

A-Q,,,, = A<;:: - A@& - A&, (1) 
where @Ez = @Amxz - e Bx2 and hEi& = E$t - EFx 
are the core-ievel (c) to the valence band maximum (vbm) 
energy separations for materials ABX, and DX, respec- 
tively, and AE, = E,“” - J$ Bxa ’ is the difference in core-level 
binding energy between ABX, 
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