PROJECTS FOR THE 2014 UWA-USTC RESEARCH TRAINING PROGRAM 
1. Professor Brett Nener                                                                                    

Ion Selective Sensors                                                  
One of the major issues for future health is safe water. Much of the drinking water is obtained from regions that are contaminated by industrial activity. This project uses GaN HEM Transistors to sense contamination using the exposed gate of the HEMT device. Surface charge on the gate affects the current flow between the source and drain. Membranes that selectively pass particular ions are used to coat the gate region to make the device selective to contaminates of interest. Students will be involved with making membranes, testing devices and modelling of the performance of actual devices. 

Applicants should have a background in physical electronics and device modelling in either a Physics or Engineering Degree. Clean room experience is desirable but not necessary
2. Professor Mariusz Martyniuk and Professor Yinong Liu                  

a) Investigation of properties of alloys of silicon-carbon-germanium          
The student should have a physics/engineering/materials science background, and potentially with specific prior knowledge/experience in instrumented nanoindentation, atomic force microscopy, optical surface profilometry, and scanning electron microscopy. This is a hands-on project involving a series on experimental characterisation runs on multiple thin film samples. Data analysis and scientific reporting is a significant part of the project. The outcome of the project is to report the mechanical properties (Young’s modulus, hardness, stress, surface roughness, etc) of novel silicon-carbon-germanium thin films prepared at the Western Australian Centre for Semiconductor Optoelectronics and Microsystems. 

b) Investigation of properties of silicon thin films for applications Si-based microelectromechanical systems 
The student should have a physics/engineering/materials science background, and potentially with specific prior knowledge/experience in instrumented nanoindentation, atomic force microscopy, optical surface profilometry, and scanning electron microscopy. This is a hands-on project involving a series on experimental characterisation runs on multiple thin film samples. Data analysis and scientific reporting is a significant part of the project. The outcome of the project is to correlate the processing parameter space with the thin film properties (Young’s modulus, hardness, stress, surface roughness, etc) of silicon prepared at the Western Australian Centre for Semiconductor Optoelectronics and Microsystems. 

c) Investigation of mechanical properties of rare-earth substituted iron garnets via nanoindentation 
The student should have a physics/engineering/materials science background, and potentially with specific prior knowledge/experience in instrumented nanoindentation. This is a hands-on project involving a series on experimental instrumented nanoindentation runs on multiple thin film samples. Data analysis and scientific reporting is a significant part of the project. The outcome of the project is to report the mechanical properties (Young’s modulus, hardness, etc) of novel rare-earth substituted iron garnet thin films prepared at the Western Australian Centre for Semiconductor Optoelectronics and Microsystems. 

3. Professor Dilusha Silva and Professor Yinong Liu 

Si wafer distortion due to thin film stress 
In our laboratory we use a variety of thin film materials to design and develop microelectromechanical system (MEMS) devices for different applications. Such micro devices are created from thin film materials deposited on single crystalline Si wafer substrates. The formation of a thin film on a thicker substrate causes internal stresses between the two, thus shape distortion of the assembly. Characterization of this distortion and understanding of its effect is critical for the design and fabrication of micro devices using these materials. This project involves using optical profilometry to analyze wafer distortion and finite element micromechanics analysis. 

Required skills: basic knowledge of materials science and engineering; basic training in laboratory instrumentation; knowledge of thin film materials and skills of finite element modeling are desirable. 

Laboratory info: http://mrg.ee.uwa.edu.au/
