A comparative study of the electrical properties of Pd/ZnO Schottky contacts fabricated
using electron beam deposition and resistive/thermal evaporation techniques

Abstract

A systematic investigation to check the quality of Pd Schottky contacts deposited on ZnO has
been performed on electron beam (e-beam) deposited and resistively/thermally evaporated
samples using current-voltage, IV, and conventional deep level transient spectroscopy
(DLTS) measurements. Room temperature IV measurements reveal the dominance of pure
thermionic emission on the resistively evaporated contacts, while the e-beam deposited
contacts show the dominance of generation recombination at low voltages, <0.30 V, and the
dominance of pure thermionic emission at high voltages, greater than 0.30 V. The resistively
evaporated contacts have very low reverse currents of the order of 1010 A at a reverse
voltage of 1.0 V whereas the e-beam deposited contacts have reverse currents of the order of
106 A at 1.0 V. Average ideality factors have been determined as (1.43 6 0.01) and (1.66
60.02) for the resistively evaporated contacts and e-beam deposited contacts, respectively.
The IV barrier heights have been calculated as (0.721 6 0.002) eV and (0.624 60.005) eV for
the resistively evaporated and e-beam deposited contacts, respectively. Conventional DLTS
measurements reveal the presence of three prominent defects in both the resistive and e-beam
contacts. Two extra peaks with energy levels of 0.60 and 0.81 eV below the conduction band
minimum have been observed in the e-beam deposited contacts. These have been explained
as contributing to the generation recombination current that dominates at low voltages and
high leakage currents. Based on the reverse current at 1.0 V, the degree of rectification, the
dominant current transport mechanism and the observed defects, we conclude that the
resistive evaporation technique yields better quality Schottky contacts for use in solar cells
and ultraviolet detectors compared to the e-beam deposition technique. The 0.60 eV has been
identified as possibly related to the unoccupied level for the doubly charged oxygen vacancy,
Vo2+



