Cu2O/TiO2: All oxide heterojunction
solar cells
Hannah Noa Barad, Sven Rühle, Benjamin Kupfer, Yaniv Bouhadana, Assaf Anderson, Arie Zaban
Faculty , Bar-Ilan Institute of Nanotechnology and Advanced Materials
Here we present a new type of solar cell based solely on metal oxides. These thin film cells consist of a transparent conducting oxide
substrate (Fluorine doped SnO2), a wide band gap window layer, an oxide light absorber and a metal back contact, which is the only
non-oxide component in the device. The window layer, which is currently TiO2, was made by using spray pyrolysis and the metal back
contact was sputtered. The oxide used as the absorber in the cells is Cu2O, which has a band gap of 2eV, and was fabricated by pulsed
laser deposition (PLD). This method gives us the ability to create a continuous thickness gradient of the individual layers. Optical
characterization, I-V analysis and quantum efficiency measurements were carried out in high throughput scanning systems. We
observe a strong impact of the layer thickness on the cell performance, i.e. we see larger photocurrents up to 4 mA/cm2 in the region
where the absorber is thick while the highest voltages up to 350 mV are obtained in regions with a lower absorber thickness. This is a
first demonstration of a TiO2 / Cu2O heterojunction cell displaying promising performance.
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(a) Sample design: FTO TEC 8 on glass, covered by a layer of TiO2 with a varying gradient of thicknesses synthesized by spray pyrolysis,
a layer of Cu2O with the highest thickness at the top center deposited by PLD and Cr/Au back contacts made by sputtering. (b) Top
view image of a complete sample containing 169 solar cells. (c) Cross sectional SEM image of a single cell. (d) Energy diagram of the
fabricated cells, showing the Cu2O as the absorber, and the TiO2 as the electron conductor. The charge separation occurs at the
Cu2O/ TiO2 junction.

Optical Spectroscopy

J-V Characteristics
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(a) Absorption measurement
for a sample containing 169
cells. The wavelength shown
here is 720 nm.
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(b) Quantum yield for all
wavelengths, derived from the
measured Jsc for each cell, and
the Max calculated Jsc (seen in
fig c.). The highest achieved QY
being 22%.

(c) Maximum calculated Jscintegrated between 420 to
950nm. The overall max Jsc
for a cold white led is 23.3038
mA/cm2 (for AM1.5G the max
Jsc is 33.563 mA/cm2).
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Matrix data plots for: (a) Open circuit voltage (Voc). (b) Short
circuit current density (Jsc). (c) Maximum power density
(Pmax). (d) Fill Factor (FF). (e) example J-V curve taken from
one of the cells on the sample.

