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Electrochemical construction of high efficiency copper oxide

WFFER R OMEE (Fo30) : BGREHLhZR NI 28% L 72D 1.3eV DRV KX ¥ v 7 &A% p-Cul
& n=7Zn0 N HAERR I D HTE 72 KB A2 BXALFIINCTIER T 5 729012, ALFE)ZITSI L
TR DR RF, BRALFEA~AT o E X X2 v VREIC X D E B L7 BN E A HkkRe
EHT DA A — RIERIZOW TG LTz, XL FICTE R L 72<002>-Cu0 J& EIZ Si0 & & Zn0
T HERE ST H A A — R BRI B2 3 & I, 0,43V OB EILE e & DL E AWK EE
oLz,

WFEEE R OB R (J€30) : Thermochemical design of the solution formulation, electrochemical
heteroepitaxial growth, and diode structure for the photovoltaic device have been
investigated for electrochemically constructing the 1.3-eV-bandgap-p-CuO/n-ZnO
photovoltaic devices with the theoretical conversion efficiency around 28%. The
electrodeposited <002>-oriented CuO diode with Si-O buffer and n-ZnO layers revealed an
excellent rectification feature in-dark and phovoltaic performance with the open-circuit
voltage of 0.43V.
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Figure 1 Potential-pH diagram for Cu-NH;-water

system(298K).
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Figure 2 Absorption spectra(A) and correlation of absorption
coefficient to photon energy(B,C) for randomly oriented(a) and
<002>-oriented CuOQ layers(b), (B) direct transition, (C)indirect
transition.
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Figure 3 Photoelectrochemical characteristicsfor
randomly oriented(a,b) and <002>-oriented CuO layers(c).
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Figure 4 Cross-sectioned structure and current
density-voltage curve in-dark for CuO/Si-O/ZnO diode,
comparison to Si-O-free CuO/ZnO diode.
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Figure 5 current density-voltage curve for
Cu0/Si-0/Zn0 diode under AM1.5G
illumination.
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