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MO BERRERE T
Efficiency Improvement of GaN- HEE(H%SSet.ad.) g ol

a. Circuit configuration: d. Loss breakdown analysis (measured using direct method):

fow =16 kHz _ _
(5 ) v Operate as DC/DC converter with 53.3 Q load resistor
Y TC‘ &Jé}} 1.27mH e 2207:;‘“ (as an inverter with v, = 427 V., load resistor of 53.3 Q
Tzl JJ} Jﬁ? T makes the output power P, = 1.7 kW)
S, xS 5 -
®20v TE 8 uF - Ry.on =100 Q, Ry o =10 Q Rg-on =20 Q, Ryof =2 Q
s [-f &T,4=100ns & variable T,
Ti 5- T T T T T T T T T T T T

b. Implementation using 2 half-bridge modules:
Ry.n =100 2, Rgoff 10Q

«—Top view

=

1~ Others

Los]

|- DC inductor loss

1 On-state loss of
T unfolding circuit

[S=]

| Side view

—GaN switching loss

Measured Power Loss [W]

.

—GaN on-state loss

d4—Loss from Coss

1 n 1 L 1 " 1 1 L 1 | L L L |

100 200 300 400 450 100 200 300 400 450
DC Output Voltage [V] DC Output Voltage [V]

=]

: e. Measured efficiency of the HEECS inverter using VTASLM:
C. Implementatlon using reflow- soldered bare dies:

v R,,n=20Q, R, =2Q &variable T
Rgon =20 Q, Ryo =2 Q gon = 20 oo & variable T,
g‘ 99815 I T T T T ]
Top view: Bottom view: - g 1 .. .
T, gmmz_ ] v'Peak efficiency is
2 ’O'_Q“o\O | 99.81%+0.003%
< [ ,
é 99.805:- _ at Po =1.7 KW
5 : ]
g [ 1 L 1 L 1 1 1 " 1 " ]
C Y TS 16 17 18 19 2.0
Output Power P, [kW]
1 3 Rg-on : tUrn-on gate resistor, Ry o« : turn-off gate resistor, T, : deadtimes Y N YOKOHAMA
National University



