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Abstract: To explore the working mechanism and the main factors on the power conversion efficiency of n-Zn0O/
p-Cu,O heterojunction photovoltaic devices, we simulated the photovoltaic performance of Zn0O/Cu,0O
heterojunction devices by using Analysis of Microelectronic and Photonic Structures-one Dimensional software.
The devices performances were systematically analyzed through adjusting the thickness and donor number
density of ZnO, the thickness and acceptor number density of Cu,0, as well as the back electrode work
function. The results reveal that the power conversion efficiency of the optimized devices can reach 16.9% when
the thickness and donor number density of ZnO are 200 nm and 1x10"” ¢m™, the thickness and acceptor number
density of Cu,0 are 9 500 nm and 1x10" em™ respectively, and the back electrode work function is higher than
4.8 eV. The influences of defects on devices performance were also analyzed by adding body defects in Cu,O and
interface defects at ZnO/Cu,0 interface. The conversion efficiency will deteriorate rapidly when the body defect

~ or the interface defect density is more than 1x 10" em™. Thus it is

density of Cu,0 is more than 1x10"” c¢m
extremely important to decrease body defects of Cu,O and treat interface defects to achieve high conversion
efficiency.
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Tab. 1 Parameters of ZnO and Cu,0 in simulation

W

#

parameter Zn0 Cu,0 1
VIR 8.75 " 9.00
ATV eV 3.37 2.10
HLF SR/ eV 420" 3.20
BFIEBEE/ (em’-V'-s) 200 40
ZRGEBF [ (em®VesT) 180 20
FWHSEE [ em™ 3.3x10" 2.02x10"
WA [ em™ 6.00x10" 1.11x10"”
ZEBIRRUKSE [ em” 0 1.0x10"~1.0x10"
fiti EB IR SE / em™ 1.0x10"~1.0x10" 0
7 LA 32 R RRIERE / eV 0.01, 0.01 0.01, 0.01
RS/ (ecm™eV) 0,0 1.0x10", 1.0x10"
Jite 32 A B HL RN S O AR T AR/ em? 1x10™, 1x10™ 1x107%, 1x10™7
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AR | eV 1.69 1.05
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Tab.2 Parameters for defects
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