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Research on IGBT Half-bridge Resonant Inverter
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Abstract: Using laser sweep frequency to start during series type IGBT half-bridge inverter working, the frequency reduces from 4000Hz
gradually, and when the load frequency is lower than the natural resonant frequency, the inverter will be short-circuited in the state of capacitive
working, which will destroy the equipment. In order to avoid this event, a phase-locked loop control circuit was designed to ensure the inverter
work in the emotional state,when the operating frequency was close to resonance frequency, the frequency would be locked in quasi-resonant
state. Matlab / Simulink software is used to build simulation models to verify correctness of the design. Finally, the feasibility of the design is

verified through prototype experiment, and the test results are analyzed.
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Fig.1 Main circuit of IGBT half-bridge resonant inverter
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Fig.2 Analysis on the working status of the half-bridge
resonant inverter

(q) =m% D, “R

R R AR Y AR R

(1) Y4TFAE s, el s, T, Byl h i it s -
L-R-C-S, [l 25 gk it , 4l 2 Ca ) BR s

(2)4TFRAE s, Kl s, Mo Sy, i F it T
NEPRIRAS , TR D - C-R-L-D, [P S 1] 52
T, w2 (o) BiR;

(3)4TF KA S LS, il , il s -c-R-L-s, Ml
B¢ BRI P I T R, A 2 (¢ ) BT

(4)4TFKRAE s, KT s, oA Sy, T it T
ANEMEIRZS , T S D,-L-R-C-D, [P E&ZE , 4N
K2 (d) iR,

Ja— AT Ak E A X — 1 i

2 IESREHEIE S &

2.1 RS
e WA LR, FORE U 2, Hoh U,

TR NAR PO NV R L ENIUVESIDIAL X S s/ % i O F

2U0,( . L . L.
u, = sin ot +—sin 3@t +—sin Swt +... (1)
n 3 5 1
FCrb i i A RN -
2 sinw?
uol_ . (2)
SRR g, AR U, A
Uolmzzﬂ (3)
T
20
Ud:\/— 4 (4)
g
FLUE BT -
1
Z, =R+ joL+——
| + jo +ja)C (5)
UF
, 1Y _ R
|ZJ_JR +(wL—EE) = (6)
Hrp
— arctan-2C - S 5
a = arctan R —arctan[Q(f0 f)] (7)

R ARSI INEC; £ —30 B 1Y T A4
#; p R A SRR
L o7 050 1 56 28 2 A1 3 %

2]

1 7
B3 RABIMEMMERTILHE

Fig.3 Impedance variation curve with the load frequency
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Fig.4 Block diagram of PLL frequency control
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Fig5 Simulation model of main circuit for half-bridge inverters in series
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Fig.6  Simulation model of inverter FM PLL control module
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Fig.7 Voltage drop and load current waveforms under
FM PLL control
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Fig.8 Two-way trigger pulses of the switch IGBT
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Fig.9 Simulation waveforms of IGBT control
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Fig.10 Two-way trigger pulses of the switch IGBT
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