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Research topics:

1. Reliability study on a semiconductor chip (HDMP-1022) that is used in the ATLAS experiment (http://atlas.ch) to read out its Liquid Argon Calorimeter.

Reliability studies are of great importance in research and development (R&D) as well as in engineering projects. Components and systems are to be placed under various reliability studies and accelerated aging tests in order to scientifically estimate their life time and failure modes. There are many industrial standardized methods in these studies. One very commonly used method is to increase the frequency or intensity of one stimulus to the system, while keeping all the other operating parameters as in normal condition to study the related failure mode to that stimulus. In the optical link system we designed and constructed in the Department of Physics, SMU for the ATLAS experiment Liquid Argon Calorimeter front-end electronics readout, one of the key components is a semiconductor chip (HDMP-1022) from Agilent Technologies. This component, together with the optical link, will be working in a radiation environment that has very limited access for repair and maintenance. One of the possible radiation induced effect on this chip is called a latch-up: passing ionizing particles may corrupt the logics inside the chip and stops it from functioning properly. One way to get a chip out of this latch-up status is to cycle the power. But this additional power cycling may affect the chip’s life time. We need to design a test setup to understand how this power cycling affects the life time of this chip.
What to do: Use a GPIB controlled programmable power supply to power this chip (HDMP-1022) on and off thousands of times and check when the chip is damaged by this process.

What to learn: LabVIEW programming skills and GPIB interface to instruments; Some statistical data analysis.

What is required: A test report at the end of this study.

2.  Data analysis on a special semiconductor chip (Silicon on Sapphire CMOS technology) that went through a cryogenic test down to 11K.

Silicon on Sapphire (SOS) CMOS technology is a good candidate for development of radiation tolerant electronics for space applications. We recently identified one SOS technology that meets the radiation requirement for space programs. Electronics used in outer space need to operate in a very large temperature range from deep cryogenic temperature to above a hundred degrees Celsius. We carried out two successful low temperature tests recently on this SOS technology and acquired a large data set that needs to be analyzed for publications. This work is a part of the research work in the opto-electronics lab and any contribution to this research may get credited by having your name in related future publications.
What to do: Use Matlab or other data analysis tools to study the MOSFET's behavior as a function of temperature. 

What to learn: Data analysis skills.

3. Continuing studies on timing and positioning issues in the Global Positioning System (GPS).
GPS is popular in navigation systems such as those used to guide you drive in new cities in a rental car. This function of the GPS requires positioning your car in a pre-stored map system. GPS also provides the best absolute timing in a large scale. This makes coincidence studies possible on events separated in large distances. These studies can be in physics and in many other disciplines. Timing precision is an important parameter in coincidence studies. In order to understand the timing precision from GPS, there was a previous URA program conducted by Ms Rozmin Daya (now our graduate student) who designed and constructed a test setup to do the measurements. Preliminary results from this study has found that the timing precision of the GPS receives we use is about 50 ns. More careful studies will be needed to bring this exercise to a conclusion, including positioning precision studies with the same test setup. 

What to do: Use the existing setup and conduct measurements that provide data on timing and positioning resolutions of the GPS units. Conduct data analysis on the data collected.
What to learn: Operating instrument like the oscilloscope, understand the concept of timing and triggering. Some knowledge in statistics in the data analysis part of the work.
What is required:  A test report at the end of this study.

