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Abstract: In this work, we have studied and fabricated a new, simple and small-size N2 and H2 sensitive
Aluminum (AI) membrane/semiconductor (Al/n-GaN) Schottky diode sensor. Experimental results
revealed that, during the hydride or nitride formation process, the time re:;ponse increased and
enhanced with temperatures operation and the forward- currents is increased by the increase of
temperature for air, nitrogen and hydrogen. It also demonstrates that the Schottky barrier height is
indeed increased with increasing the temperatures for gases. Therefore, the studled device can be used
in fabricating a high-performance hydrogen aJld nitrogen sensitive sensor.
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INTRODUCTION

There has long been an interest in developing solid-state gas sensors [1]. It was m:ognized early on that
the threshold voltage of field effect transistors or the barrier height of Schottky diodes fabricated in Si,
SiC, ZnO and the semiconductors was altered upon exposure to hydrogen- containing gases, leading to
ch,mges in current in these stlUctures for a given set ofbiasing conditions [2]. In the intervening period,
there has been a steady improvement in the understanding of the hydrogen sensing mechanism [6].
There is particular interest in the development of wide band gap semiconductor gas sensors because of
their potential for high temperature operation and the ability to integrate them with power or
microwave electrodes or with UV solar-blind detectors and emitters fabricated i fl tile sanle materials.
There have been a number of reports on the gas-sensing properties of GaN Schottky diodes [3], but no
comparisons of how different metals perform and little information in the temperature dependence of
the time response. In this paper, we present the characteristics of AI/GaN Schottky diodes for sensing
dilute H2 concentrations in N2 ambient at different temperatures. The Al metallization is found to
produced large changes in forward current of the diodes due to its higher catalytic cracking efficiency
for nitrogen and hydrogen. All samples of diodes are fOWld 10 provide sensitive detection of nitrogen or
hydrogen at temperatures as low as 25°C.

MATERIALS AND METHODS .

Starting samples ofn-type Ga..~ (1-3 x t017 cm-3
, 3-5!ffil thick) layer grown on Si substrates were used

for this study. The GaN was first treated for 10 min in 1:3 HCl: HN03, followed by the deposition of
AI by thermal evaporator coating Edward 306 at pressure of (5*10.5 Torr) through metal- mask
projection, producing a large area Al ohmic contact to the GaN. The gas sensing experiments were
carried out in a homemade testing chamber using air, N2 and 2% H2 in N2 gases a1 a normal pressure of
1 atm. and over the temperature range of(25-500°C). The test fixture showed in Figure 1. inserted into
the chamber with wires leading from the probes through electrical feedthroughs to a Keithley 237
source-measurement unit for current-voltage (I-V) measurements. The time response of samples was
measured at different temperatures for gases in this study.

177










