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*Problem

No consensus in the literature about the defect morphology of the
surface of CIGS absorber layers

eApproach

Different defect scenarios have been simulated and will be
presented with a focus on Fermi level pinning, carrier
recombination rates, current-voltage characteristics and cell
efficiency.
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Energy band diagrams and cell characteristics

(eV) Fermi Level pinning (eV) no Fermi Level pinning
15 15 (mA)
1 106418
. 1_ l——> B _~| LOE+18
1 1.0e+15 1 1.0e+15
0.5
4 1.0E+12 0.5 1 1.0E+12 20
0 4 108:09 4 1.0e+09
050fi1 00,7009 019 029 0F 0 ] s o 1006 e with Fermi
- 0.5 15 - level
a | m 1 1.0e+03 1 1.0e+03 pinning
1s | COND 1 1.0E+00 -1 { voe00 | EFf162%
1 1.0E-03 -15 | COND 1 10E-03 e w/0 Fermi
-2 VAL VAL level
1 1.0E-06 2 4 1.0E-06 L
-2.5 - 5 pinning
ol | Ef Ef -
1 1.0E-09 1 1.0e-09 Eff=15.6%
- -2.5 - == R b
3L === Recomb  1.0E-12 ecom 4 1.0E-12 0
3.5 | ] ] -3 |
1.0E-15 1.0E-15 0 02 04 06
-4 1.0£-18  -3.5 1.0E-18 (V)
-3 -1 -3 -1
8and di q cm™>-s cm™>-s
and diagram an Band diagram and I-V characteristics
recombination rate recombination rate and efficiency

With Fermi level pinning
 recombination rate in CdS/CIGS interface lowered to 2.83x10%/cm?-s
e power conversion efficiency raised up to 16.2% at AM1.5 =
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