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DC and RF Characteristics of AlGaN/InGaN HEMTs Grown by
Plasma-Assisted MBE
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Abstract

This paper reports on the DC and RF characteristics of AlGaN/InGaN/GaN high electron-mobility transistors
(HEMTs) grown by molecular beam epitaxy(MBE) on sapphire substrates. The devices with a 0.5 ym gate-length
exhibited relatively flat transconductance(g,.), which results from the enhanced carrier confinement of the InGaN
channel. The maximum drain current was 880 mA/mm with a peak g» of 156 mS/mm, an fr of 17.3 GHz, and an
Suax of 28.7 GHz. In addition to promising DC and RF results, pulsed I-V and DC current-switching measurements
showed little dispersion in the unpassivated AlGalN/InGaN HEMTs. These results suggest that the addition of In to
the GaN channel improves the electron transport characteristics as well as suppressing current collapse that is related
to the surface trap states.
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Fig. 1. DC transfer characteristics of AlGaN/InGaN
HEMTs with different gate lengths(Lg) and
source-drain - spacings(Lsp). All devices were
biased at Vpe=8 V. The measured unity-gain
cut-off frequency(fr) of a 0.5 um gate-length
AlGaN/InGaN HEMT with Lsy=3 ym is shown
with squares.
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- Fig. 2. Measured current gain(jh|) and power gain

(MSG/MAG) versus frequency for the 0.5 ym
AlGaN/InGaN HEMTs. The device was biased

at Vps=12 V and Vgs=-2.0 V.
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Fig. 3. The drain-switching measurement was taken
with the gate-source bias at 0 V(open cha-
nnel) with the drain-source voltage stepped
from 0 V to 20 V. The gate-switching mea-
surement was taken with the drain-source vol-
tage at 20 V, and the gate-source voltage
stepped from -5 V(pinchoff) to 0 V.
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Fig. 4. The measured pulsed I - V(dashed line) and
DC I- V(solid line) for a device with a gate
- length of 0.5 ym and source - drain spacing
of 4 ym. Pulsed I - V measurements were taken
at DC bias conditions of Vps=20 V and Ves=
-5 V. The gate bias was swept from +2 to
-5 V in steps of 1 V. Pulse width was 200
ns and pulse repetition was 1 kHz.
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Fig. 5. Large signal characteristics of 0.5 ym gate -
length AlGaN/InGaN HEMT at 2 GHz as a
function of input power. The device was
biased at Vps=25 V and Vos=-17 V.
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