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ZnO thin films based interdigitated ultraviolet photodetectors with metal embedded
microparticles
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his paper reports the characterization of ZnO-based interdigitated metal-semiconductor-metal (MSM) UV photodetectors

fabricated by two methods. Specifically, devices having Al or Ni contacts based on Al or Ni microparticles embedded ZnO
films, respectively. ZnO films were grown on p-type Si <100> substrates by the sol-gel method, Al or Ni microparticles where
first grown on the on substrates by thermal evaporation using a 90 pum mesh shadow mask. We have estimated the photocurrent,
contrast ratio, responsivity, and quantum efficiency of the photodetectors for applied voltage from -5 to 5 V and optical power
from 50 to 200 W at 365 nm. The current-voltage characteristics were studied and parameters such as ideality factor, leakage
current, and barrier height of the contacts were extracted. The barrier height dependence on the electric field and tunneling
through the barrier has been taken into account of the studied MSM devices. The bandgap of ZnO and is evaluated from the
absorbance spectra via double beam spectrophotometry. All devices showed a maximum photo-response at flat band voltages of
MSMs. The study also revealed that the Ni microparticles embedded ZnO film resulted in devices exhibiting better photoresponse
as compared to those using Al microparticles embedded ZnO thin films.
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