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Abstract

The work presented here describes the eledricd charaderization of n- and

p-type strained sili con-germanium systems.

Theories of quantum transport in low magnetic fields at low temperature are
discus=d in terms of we&k-locdizaion: the traditional theory is shown not to ac@unt
for the dephasing in a 2-dimensional hole gas behaving in a metallic manner and
emergent aternative theories, while promising, require refinement. The mobility as a
function of shed density is measured in a p-type pseudomorphic SigsGeys aaoss the
temperature range 350mK-282; it is shown that cdculations of the mobility based on
semi-classcd scatering medhanisms fail below 10K where quantum transport effeds

bemme relevant. A room temperature Hall scatering fador has been extraded.

A new functional form has been presented to fit the resistivity as a function of
temperature, below 20K: traditional theories of screening and week locdization appea

not to be apgicable.

It is aso demonstrated that sSmple protedion circuitry is essentia if

commercial-scde devices are to be meaningfully investigated.

Mobility spedrum analysis is performed on an n-type strained-silicon device
Established analysis methods are discussed and a new method is presented based on the
Bryan's Algorithm approad to maximum entropy. The bre&kdown of the QHE is also
investigated: the criticd current density compares well to that predicted by an existing
theory.

Findly, devices in which both eledron and hole gases can be induced are
investigated. However, it is shown that the two carier speaes never co-exist. Design
rules are presented which may allow more succesdul structures to be creaed. Results
are presented which demonstrate the success and the utility of implanted contads

which seledively read different regions of the structure.



