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Fig.1 Topological structure and working waveforms of VSD
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Fig.4 Topological structure and working
waveforms of RGD circuit
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Fig.5 Working modes of RGD circuit
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Fig.8 Experimental waveforms of RGD circuit

H & 8 AT LLA . 78 Q JFid G Wi, RGD HL
AR E I S V IR R R RGD A RS P L 8% H 3
Wik , Q T3 1 O T 2 7 RS e v Ja rl 9 08 1 Ak 5
B, P R AR AR PR AR L, LR O
FHRIEIR , &0 174 M PRIEIIAE Q JFil, 1/4 Ml
PRFEIALY R 15 ns, FF380 0 B H50 08, 44 il 45 MO D Pl e
MO LTRSS Vs BT S, S, B4k
E 5 BT LFRT 1/4 NEIR AW 15 ns, XF S,
S, WYER S 5 B v B B BRSNS, R RE A R IE
4 DRI O EE I AT 4 et #2522
oI, I Ab NP

S AAEEER 150 W ORI 2k 300 W B, AFFOCH
RAEETF 1 MHz B 0 T AR S EIUY RGD 1Y
FEARSZIG I A W & o A 10 fras, i 9 A

. [t
E% ARy P : g; AR o
aE VST
a0 : & »
;gb:l ....... S3 ............ H : » r o
t: 200 ns/div
(a) QIRBNES V,, MBI EIRBIES S, S, Al
IR BT

-2
wv
t}J;E
4% |
N

t:200 ns/div
(b) QIKINEFES V,, BN RIKSNEFS S, Sy
TEER FRLER LI i,
B9 H#iAt RCD FEEEHYSLLR K2
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A resonant gate driver circuit for GaN device
ZHAO Qinglin,CHEN Lei, YUAN Jing, WANG Yujie
(Key Laboratory of Power Electronics for Energy Conservation and Motor Drive of Hebei Province,
College of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)
Abstract; GaN devices are traditionally driven by the voltage source circuit,and could be easily damaged when the
gate-source voltage of GaN device oscillates and exceeds the maximum withstanding voltage owing to the parasitic in-
ductance in charge and discharge circuit under high-frequency operation. RGD ( Resonant Gate Driver) circuit repre-
sents an effective approach to solve the problem of oscillation of the gate-source voltage. A low impedance clamped
path can be obtained using L.C resonance when GaN devices are turned on and off ,which can reduce the oscillation
of gate voltage and provide a stable gate voltage. The working principle of RGD circuit is described in detail. Mean-
while ,a prototype of 1 MHz Boost converter is designed and the experimental results are provided.

Key words:GaN device ;resonant gate driver;high frequency converter;gate driver



