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Study on the “ main-subordinate” capacitive charging power circuit
based on the IGBT chopper circuit

WANG Xiao-dong, SA Yu, ZHANG Gui-zhong, WANG Sheng-ping

( College of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to overcome the disadvantages of the power system of the intense pulsed light equipment, a * main-
subordinate” capacitive charging power circuit based on the IGBT chopper circuit was designed. The on and off-time of IGBT was
controlled with the micro-chip computer to achieve high-speed and controlled charging process. The experiments prove that this
circuit is not only safe but also can achieve the electric output power larger than 2kW when the operating voltage is 150V, and the
output energy is uniform. The “main-subordinate” capacitive charging power circuit based on the IGBT chopper circuit can be
adopted in the power of the intense pulsed light equipment.
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Fig. 1 Schematic diagram of the * main-subordinate” capacitive charging

power circuit
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Fig. 2 The driving circuit of IGBT

A BRI, AR BT B KR AT L
TR SR e P P SN 3 B 7R R ARl T D), 508
hEZNRKS RN THRA" PR HEE U A
IGBT £ 3 [l B Bk B £

S O R ] S (el B kb e o e, HLRER
HL LU B BT SR A B , 75 B I D S R R T —
A 4Q BN, R B AT C, = 20000uF, ¢ T H

#7C,=300uF, D, 1D, Z2ikREtEAE —HE,D,
LM R E, £ BBRA” WsmH kY 100V, IGBT
J:F%Hh;ﬁﬂﬂ‘mus i 25 L 50% S GL T, M FH
Wi R U FE B Bk b LU @ MBS A0 4
Fso

B 4 T LUE W, T AT B ) B EAE Tms B
[N FEEN T 79V, 1T L B v AR K e e A ) B e U (LK



362

W ok #HOA

2010 %5 A

vD 4 I’— current measurement i
1.5uF /
// D 20uH 20uH 20uH 20uH D
< L : 2
) (} - _(w-m—(wv—\ ) "
]
IGBT i
L L L guF= voltge |
— 6ur = 6uF 6uF H measurememi 1
Cm D; ZS U : C —
0 0EZ 40 4Q L
|
1
L

|>

I the driving circuit of IGBT sampling-circuit l:

|||

Fig.3 The “main-subordinate” capacitive charging power circuit
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Fig.4 Waveform of U and i, when the operating voliage is 100V
a—the waveform of the overall charging b—the waveform of the pulsed cur-

rent
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Fig. 5 Waveform of U and i, when the operating voltage is 150V

a—the waveform of the overall charging b—the waveform of the pulsed current
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Table 1 The charging of the “main-subordinate” capacitance

voltage of C, T =1ms,voltage of C,

T'=0. 5ms, voltage of C,

maximum of current charging power

100V 9V 70V 80A 0.93kW
150V 120V 100V 115A 2. 16kW
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Fig. 6 a—the current of Xe-flash-lamp and the intensity of pulsed light with
the *main-subordinate” capacitive charging power b—the intensity

of pulsed light with the single capacitance of energy store
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