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Low turn-on voltage rectifier using p-GaN
gate AlGaN/GaN high electron mobility
transistor for energy harvesting applications

Y. Zhang, S. Kawata, and N. Iwata, Jpn. J. of Appl. Phys. 61, SA1013 (2022).

p-GaN gate HEMT p-GaN thickness variation & performances

V., vs p-GaN thickness 35 nm p-GaN gate HEMT
zum 6|-|m 2|1m /N 2 0 : ; : 100 : : - : ; 50
p -GaN I .ﬁ//‘—-——-l _._80¢ Vos=5V -40 —
ﬂ p-GaN f g 1.0 - ] E { E
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0.0 - £ 40} {20 €
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£ 35 45 55 140 050 1 7 3 an
p-GaN layer thickness (nm) Ves (V)

= Low threshold voltage (V,,) with reduced p-GaN thickness
= V,, of 0.05 V is obtained with 35 nm p-GaN
= Hole-injection enhances on-state current

p-GaN gate HEMT is suitable for rectification applications
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Full-wave rectification using
gated anode diode bridge IC

AC input

pEIGaN/EES : 35nm pEIGaNy'—hRE : 54um
V,,=1.5V V,.=0.5V V, =0.2 V

Vin | . Vin Vin
:/ou TATAVATAVATAVATAVATA :/ou NAAAAAANAAA  Vou ?MMWANAWA&X
| h |

2 kHz 2 kHz 2 kHz
= Full-wave rectification was achieved with p-GaN
gated diode bridge IC
» Undistorted full-wave rectification was observed
with V., down to 0.2V
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Two-step mesa p-GaN gated anode diode

Y. Zhang and N. Iwata, SSDM2021, on line, D-7-03.
Gated anode diode TEM lmage of p- GaN mesa
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Testing circuit Rectification
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g 10 | r@?' y > o vout N NN NN
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0

3 2 1 6 1 N Vin=0.6V
= Low V,, of O. 58 V and high current of 90 mA/mm A _A_A_A_AL
@3V achieved simultaneously
= Half-wave rectification achieved without signal
distortion at 2 kHz frequency
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Breakdown voltage enhancement of p-GaN/
AlGaN/GaN diode by controlling Mg acceptors

for compensating residual Si donors
S. Kawata, S. Fukutani, Y. Zhang, and N. Iwata, Jpn. J. of Appl. Phys. in press (2022).
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