5518 % 453 ] LiEx5 %3 (3 KRB ER Vol. 18 No. 3
2012 4 6 f JOURNAL OF SHANGHAI UNIVERSITY (NATURAL SCIENCE) Jun. 2012

doi: 10.3969/j. issn. 1007-2861.2012.03. 011

£ fift 55 57§ A K PR BE R it FR B R ER PR L S ¥ Y
T J5u B X BE 5 1 % HY 52 I

A K, &k, Lo, ATE, w4,
AR, FWAE, B %

( F#ERA: HAARE, ik 200444 )

FEEE . FIJHEE— M S S AU S5 AR AT (CIS) IR BH RE H b CIS W W2, B CIS w3 3w A7 72 (10 A ¥ BRI AL & 9
(ordered defect compound,ODC) CulnySe, 1145 &K H CulnsSe, JE %19 7 2, 456 R P 8 | i B iR g Js o), st
7. CulnS, 1) ODC-Culn, Sy 25H4) , I A A EITIE CulnS, 5 Culng Sy 25 5. 437 Fi] ZnSe F1 Cul 2= {4/
S CIS F CulnS, H i) 2% w2 , Bl FH 55 — P B8 45 2 41 17 i B2 (valence band offset, VBO) . 1 ZnSe/CIS Ftifi Ak,
CIS #5715 ( valence band maximum, VBM) [, ZnSe 50.52 eV; £ Cul/ CulnS, FLi4t, Cul B 4747 T CulnS, %
0.37 eV, 3B Cul L ES T CulnS, HLMiZE pit)ZE. ODC iy Cu iyBR , H d BB i T FE 1 p HuEp 7
1 p-d HEF 7080/, {8 ODC APEH Bl TUAHXT T B S AEA LA BT R

KB : R R P BRI s A T BREE AL S W s N IR A s p-d R G

hESES: 0474 XERPRAERD: A XEHS: 1007-2861(2012)03-0271-06

Ordered Defect Compound Properties and Influence on
Band Offset in CulnSe, and CulnS, Solar Cells
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ZHENG Ling-ling, LI Yong-hua, HONG Feng
(College of Sciences, Shanghai University, Shanghai 200444, China)

Abstract: The crystal structure of the ordered defect compound (ODC) CulnsS; was established and its
properties were studied and compared with CulnS,. Further, ZnSe and Cul were chosen as the buffer
layers of CulnSe, and CulnS, solar cells respectively. The valence band offset ( VBO) was calculated
based on the first principle calculation. On the ZnSe/CIS interface, the valence band maximum ( VBM)
of CIS was higher than that of ZnS with a VBO by about 0. 52 eV due to a larger p-d repulsion in CIS. On
the Cul/CulnS, interface, VBM of Cul was lower than that of CulnS, with a VBO of about 0.37 eV. The
p-d repulsion was much weaker in ODC compared with CulnSe, and CulnS,, resulting in a lower VBM.
Key words: first-principle calculation; solar cells; ordered defect compound ( ODC); valence band
offset (VBO) ; p-d repulsion
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Table 1 Comparison of experimental and theoretic VBO values

Experiment/eV ~ LAPW/eV ~ PAW/eV
ZnSe/CulnSe, 0.70™, 0.50"7  0.60"" 0.52
Cul/CulnS, 0.10!"7'8 — 0.15~0.37
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Table 2 p and d orbital energies in atoms

Atom e./eV &,/eV eq4/eV
Cu -4.81 — -5.29
In -8.36 -2.60 -18.65
I -17.50 -7.14 —

S -17.20 -7.05 —
Se -17.38 -6.18 —
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