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National Chiao Tung University
Abstract

In this dissertation, the focus is on the fabrication of submicron
T-gate using shift exposure method for millimeter wave device
application. In this method, the shifting magnitude was used to control
the gate footprint resolution, gate length as small as 80 nm has been
demonstrated using e-beam lithography system as the exposure system.
Resolution of the e-beam system is limited to 160 nm, for high frequency
applications, gate length smaller than this magnitude is sometimes
required due to the limitation of the lithography system used; the Shift
exposure method was required to achieve gate length smaller than 160

nm.

The gate footprint resolution depends on the shift magnitude, due to
two different exposures. The fabrication method and result are described
in detail in this dissertation. Several different gate lengths were fabricated

by control’s of the shift magnitude two different exposures. And the

v



statistical data show that the gate process is highly reliable and

reproducible.

This gate fabrication technology was used on the AlGaAs/InGaAs
double delta doped power PHEMT with the channel layer In content of
0.22 as the channel layer. To achieve high breakdown voltage for the
power devices, the gate fabrication can also be used to produce field
modulating plate. Changing the Photo resist stacking sequence combined
with the shift exposure method, the small gate footprint with field
modulation plate been fabricated simultaneously. Compare with the
conventional T-gate, the breakdown voltage is doubled from 6V to 13V
after the application of the Field Modulation Plate on the same devices.
The Gm also increases significantly as compared with the conventional
T-gate without shift and with smaller gate footprint I' gate. (Gm = 485

mS/mm vs 325 mS/mm).
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