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TavAE Lo, BEICKARHELEZ I T A EAM. B IO, BIERE ST ONMHRZE LA A X &N S
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This thesis presents studies of low noise RF analog circuits which are indispensable for the wireless
communication network systems. Since the wireless communication system evolved since 1980 s, the required
traffic increased so rapidly. To meet the explosive increase of the traffic demand, the data rate of the
system was increased by the reduction of the transceiver noise

In chapter 2, the reduction of contact resistance of ohmic contacts and the development of a guideline
for preparation of low-resistance ohmic contacts are discussed

One of the guide lines to form ohmic contacts to p—GaN is to anneal in 0, ambient to remove hydrogen
atoms with large work function materials. And the other is the adoption of contact materials, which have
negative enthalpies for hydride formation smaller than that needed to form hydrides with Mg atoms. These
guide lines were proved by the following studies. For n—type semiconductor, using materials with the
combination of donor element, and the element which reacts with the semiconductor element to facilitate
the substitution of donor is the guide line to form ohmic contacts.

In chapter 3, the reduction of noise of high speed device was discussed

The noise generation and drain conductance frequency dispersion mechanism model was proposed based on
the InP based HEMTs with recess structure. The planar structure device showed the suppression of the noise
and drain conductance frequency dispersion. It proved the noise generation model.

In chapter 4, the reduction of power consumption and noise of CMOS RF transmitter and oscillator circuits
was discussed

The noise reduction was achieved by improving linearity of the transmitter circuits introducing bias
circuits which compensate the process variations and temperature dependences. The noise and power reduction
of oscillator was achieved by the phase compensation loop and the technique to combine two LC VCOs to
form a quadrature VCO. The technique to achieve wider tuning rage with low phase noise is also described
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