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ABSTEACT

L

5i-Zn0 n-n heterojenction diodes weve mepared by v diode sputtering of the sintered ZnO larget on n-
type Si single crystal walers, and their slouctures and elzctrical properties were studied.

The films were grown orientedly with the c-axis of cryseallites perpendicular to the substrale surlace a1 Tow
r.{. power and grown to polverysialline filmns with random oiienlation 2t high r. {. power

The crystallite size increased with the incieasing sizbstiate lemperature.

The oriented texturs films anly wers used to prepare the photovoltaic diodes, and these diodes showed the
pholoveltaic effect being pesitive of the ZnQ side for ihe pholons in the wavelength range of 380-1450nm. The
sign reversal of photoveltage which is the propeily of isotype helorojunction  was not observed hecause of the
degeneration of the ZnO {ilms.

The dicde showed the forward rectification, when it was binsed with the ZnO side positive. The currenl-
voltage characieristics exbibited the thermal-current 1yps relationship. Jecexp (gV/nkT) with n=1.23 at the
low forward Bias volitage and the (unneiling-current typs relationship, Jecexp(eV) where & was conslant
independent of temperature at the high forward bias voltage.

The crystallite size of Zu0 films were influenced largely on the photovoltaic properties of dicdes: The diodes
with the £lms of the larger cryslallites showed the poor photovollaic properties. This reason may be cosidered
that the ZnQ films with the larze ciystallites could not grow to the clectrically conlinuous films, because Lhe

thickness of films was so thin in this experiment.
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