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Abstract

In this study, we focus on structure characteristics of GaN heterostructure FET
Gate recess can change gate position to modify threshold voltage and to optimize
device performance.During recess etching, two things are concerned. One is to avoid
active layer being over etched. And therefore the etching rate can not be too fast. The
other is to avoid gate being over damaged, which causes degradation of device
characteristics.

In this experiment, we use two different.recess.etching recipes. One is pure Cly,
which induces gate recess to reach 50Aand threshold-voltage to change from -7V to
-6V;the other is CL,/Ar, which induces gate recess to-reach 80A and threshold voltage
to change from -7V to -4V.After.recess etching, we found that the degradation of
device characteristics is mainly catised by surface trap and etching damage. Therefore,
by removing surface trap with passivation, and measuring current collapse, the
influences of surface trap and etch damage on device characteristics can be evaluated
respectively.

In this experiment, we use undoped Aly3Gao7N/GaN HFET with gate length 1
pum and gate width 50um as the basis. VVds-Id curves of the device are measured to
determine recess etching degree. After the device is completed, C-V curves are
measured to determine depth of etching. We measure DC characteristics and RF
performance of the device to evaluate the influence of recess etching. Threshold
voltage of no recess sample is -7V, maximum channel current is 37mA under room
temperature, current density of unit gate width is 740mA/mm,maximum extrinsic
transconductance is 117 mS/mm. breakdown voltage >100V.After deembedding, ft is
7.5GHz and fmax is 13GHz.

Recess sample after passivation, Threshold voltage of no recess sample is -4V,
maximum channel current is 20.55mA under room temperature, current density of



unit gate width is 411mA/mm,maximum extrinsic transconductance is 112 mS/mm.
breakdown voltage is 61V.After deembedding, ft is 9GHz and fmax is 12.5GHz.

Therefore, etch damage influences extrinsic transconductance, channel current,
and breakdown voltage of its characteristics, however, breakdown voltage also
reduces due to passivation.
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