
P25 

/Preliminary Studies of lnGaON Thin Film on Si Substrate Using Simple Growth 
Technique 

S.S. Tneh, K.P. Beh, F.K. Yam, S.W. Ng, S.C. Lee, S.S. Ng, Z. Hassan 

Institute of NanoOptoelectronics Research and Technology (!NOR), School of Physics. 
UniversitiSains Malaysia. Penang, Malaysia. 

In this paper, we present a simple growth setup which is able to grow indium gallium oxynitride 
(lnGaON). This setup only involves furnace, ammonia gas, as well as gallium (Ga) and indium (In) 
sources. The characterization results heavily implied the growth of lnGaON on silicon (Si) substrate. 
Firstly energy-dispersive x-rays (EDX) measurement confirmed the presence of In, Ga, 0 and N. 
Despite 0 being significant, Fourier transform infra-red (FTIR) spectroscopy and x-rays diffraction 
(XRD) results revealed the absence of metal oxides signals. Further analysis from both measurements 
showed the sample contained high In content, with crystalline structure resembled that of lnGaN, and 
was of (001) dominance. 
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Hydrogen gas has high diffusion coefficient in air and easily leak due to small and light molecules. 
Thus, it is necessary to develop a safety monitoring system for detecting the hydrogen level using 
affordable and compact hydrogen sensors to help prevent the risk of a fatal accident due to hydrogen 
leakage as they can signify potentially hazardous conditions. A high sensitivity and high temperature 
lnGaN quantum dots (QDs) based hydrogen gas sensor with Pt contacts was fabricated by plasma
assisted molecular beam epitaxy (PAM BE). The morphology and the components of the thin film were 
characterized by using field emission scanning electron microscopy (FESEM) and energy-dispersive 
X-ray spectroscopy (EDX) respectively. The hydrogen sensing performance was investigated at 
different high temperature with 0.1% hydrogen in homemade gas chamber. In the 1-V measurements. 
the sensor showed rectifying properties as expected. The adsorption of hydrogen onto the lnGaN QDs 
results in an effective decrease of the Schottky barrier height, manifesting as a voltage shift. With the 
temperature increased, the sensitivity of lnGaN QDs gas sensor was improved due to more effective 
catalytic dissociation of H2 on the catalytic metals at high temperature. The hydrogen response 
suggests the lnGaN QDs gas sensor would be a candidate for hydrogen safety and even control 
applications at elevated temperature. Developments in nanostructured sensor technologies may 
promise smaller, cheaper, and even hydrogen sensors with faster responses in the future. 
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