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Resear ch on Output Volt-ampere Char acteristics of Cascode GaN
HEMT and ItsApplication in Single-phase I nverter
Li Yan Zhang Yajing Trillion Q. Zzheng Huang Bo Guo Xizheng
Institute of Power Electronics of Beijing Jiaotong University Beijing 100044 China

Abstract: In recent years with the rapid development of the manufacturing process of GaN
devices, Gallium Nitride high electron mobility transistors (GaN HEMT) has begun to be applied in the
field of power electronics. The appearance of the Cascode GaN HEMT makes it possible to apply GaN
device in high voltage application. The output volt-ampere characteristics of the depletion mode GaN
HEMT and Cascode GaN HEMT are investigated in detail, which is important for the operation mode
of the Cascode GaN HEMT. This paper presents the steady-state operation mode for high voltage
gallium nitride (GaN) high-electron-mobility transistors (HEMT) in a Cascode structure. The steady-
state analysis is verified by a 500W single phase DC/AC inverter. Theoretical analysis is verified by
simulation and experiment results.
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Fig.1 Structure of depletion mode GaN HEMT
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Tab.1 Parameters of the devices in Cascode GaN HEMT

TPH3006PS GaN HEMT IRF8707
VadV 600 600 30
Ipzsec/A 17 17 1
VgV £18 -40~+2 +20
VrnlV 18 -20 1.8
150( ) 140( ) 9.3( )
180 170 11.9( )
Ra/mQ
(Vas=8V, Ip=11A,  (Vas=8V, I5=11A,  (Ves=8Y, Ip=11A,
T;=25°C) T;=25°C) T;=25°C)
2.2 GaN HEMT
1 GaN HEMT
GaN HEMT P
Si MOSFET, GaN
HEMT GaN
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