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The Setup of Temperature-Dependent Hall Measurement

System and the Study of High Mobility Channel

Student: Jau-Yang Wu Advisor:Dr. Sheng-Di Lin

Department of Electronics Engineering and Institute of Electronics

National Chiao Tung University

Abstract

In this work, we,construct a.temperature-dependent Hall measurement
system which contains a cryostat and electromagnet with a current source
changable in amplitude and direction tomeasure the modulation-doped high
electron mobility sample grown .by.-molecular beam epitaxy(MBE) . With
changing the gate voltage ,we obtained dependence between sample mobility
and concentration. By iuse of temperature-dependent and gate
voltage-dependent Hall measurement ,we know that which scattering
mechanisms dominate in sample mobility. In additional, we could also figure
out the shallow and deep doping level in the sample. After replacing the
O-ring of cyro-pump to gasket in MBE system, the sample mobility have been
improved greatly.

Under low temperature and high magnetic field, we measured quantum
Hall effect of high mobility sample and found that the decreasing of
tonized impurities in newly grown sample results in higher mobility.
Finally, we fabricate split gate by electron-beam lithography in higher

mobility sample and the split gate pinched off successfully.
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Upp@N 3+ deformation potential coupling (4-4)
1

UpearN 2> piezoelectric coupling (4-5)

u,aN; ™" ionized-impurity scattering (4-6)
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