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Abstract: Compared with the traditional silicon(Si) devices, the gallium nitride(GaN) devices have lower parasitic

parameters, a faster switching speed and a smaller on-resistance, which will easily lead to the phenomenon of

continuous oscillation during their switching-on process and further result in the circuit instability. Therefore, it is

necessary to suppress this phenomenon in practical circuits. Under this background, a negative conductance model of a

bridge circuit under the conventional driving scheme is established at first, and the oscillation stability of the circuit is

analyzed. Then, by adding optimization to the conventional driving scheme, the corresponding negative conductance

model is established. The optimization schemes of series damping represented by changing the resistance and adding

ferrite beads and those of parallel low impedance represented by adding RC snubber are selected, respectively. With this

model, the influence of adding the driving optimization schemes on the oscillation stability of the circuit can be

identified, and the changes in the stability before and after the addition were verified by experimental results, providing

a reference for the driving circuit to select its appropriate driving optimization scheme.
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Fig. 1 Oscillation waveformsin double-pulse test
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Fig. 16 Experimental waveforms of bridge circuit under
parallel optimization method
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Fig. 17 Switching-off waveforms under different
optimization methods

4 ZHig

AR SCLAXUK i v, g oAy )3 57 1 RIK S A
T AR, T T GaN 2/ F7EFF i o 72 (4R
Dk ENE, IR ST TR SR Sl o B I R IR 2R
A AT A G A, J i AR o
Ghoop HIR/NHIWT AR A T7 20 L A AR,
TEMEZES . SRR OFEIKEh [l R AR P X
AIDEAL T 2T, P R B G e BEL SO AR B
SEATTS, B EINARAE s QTR HIFIIE AL
MPEET = (RC BE HAGTELL T, rTRAAT RC
FELJE s FR AN [RI SRR ERT L IR A e MR 5

SE R

[1] Jones E A, Wang Fei, Costinett D. Review of commercial
GaN power devices and GaN-based converter design
challenges [J]. IEEE Journal of Emerging and Selected
Topics in Power Electronics, 2016, 4(3): 707-719.

[2] Xiao Long, Zhao Jun, Li Pu, et al. Analysis and suppress-
ion of high speed dv/d¢ induced false turn-on in GaN HEMT
phase-leg topology [J]. IEEE Access, 2021, 9: 45259-45269.

[3] Xie Ruiliang, Wang Hanxing, Tang Gaofei, et al. An
analytical model for false turn-on evaluation of high-
voltage enhancement-mode GaN transistor in bridge-leg

configuration [J]. IEEE Transactions on Power Electronics,

2017, 32(8): 6416-6433.

[4] Spro O C, Basu S, Abuishmais I, et al. Driving of a GaN
enhancement mode HEMT transistor with zener diode
protection for high efficiency and low EMI [C]/ 19th
European Conference on Power Electronics and Applica-
tions. Warsaw, Poland, 2017: 1-10.

[S] Chen Jian, Du Xiong, Luo Quanming, et al. A review of
switching oscillations of wide bandgap semiconductor
devices [J]. IEEE Transactions on Power Electronics,
2020, 35(12): 13182-13199.

[6] Wang Kangping, Yang Xu, Wang Laili, et al. Instability
analysis and oscillation suppression of enhancement-
mode GaN devices in half-bridge circuits [J]. IEEE Tran-
sactions on Power Electronics, 2018, 33(2): 1585-1596.

[7] Chen Jian, Luo Quanming, Wei Yuqi, et al. The sustained
oscillation modeling and its quantitative suppression me-
thodology for GaN devices [J]. IEEE Transactions on
Power Electronics, 2021, 36(7): 7927-7941.

[8] Zhao Fangwei, Li Yan, Chen Zihan, et al. Negative
conductance modeling and stability analysis of high-
frequency oscillation based on cascode GaN circuits [J].
IEEE Access, 2020, 8: 114100-114111.

[9] HTHI, ZifEm, kG K eGaN HEMT JTATH K

HFEMm R RG], HCHAERHOR, 2020, 39(4): 17-26.
Peng Zihe, Qin Haihong, Zhang Ying, et al. Analysis of
switching behavior and influence factor of high voltage
eGaN HEMT [J]. Advanced Technology of Electrical
Engineering and Energy, 2020, 39(4): 17-26. (in Chinese)

[10] Chen Jian, Luo Quanming, Huang Jian, et al. Analysis
and design of an rc snubber circuit to suppress false
triggering oscillation for GaN devices in half-bridge
circuits [J]. IEEE Transactions on Power Electronics, 2019,
35(3): 2690-2704.

EEE N

aKAR(1997— ), B, WA,
3T H . GaN ZR 4K . E-mail ;
20121528@bjtu.edu.cn,

54@(1977— ), Lo, PEBEERS
S5, BEEE, WL, #dg, Erm.
L BT AR R | SiAk 2 AR

. W, E-mail: LiYan@bjtu. edu.cn.
A BOTER(1995— ), %, 0.
WF5E 75 1. GaN #% #4438k & W A o

E-mail: zhaofangwei@bjtu.edu.cn,

TS FPLEL)




