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Battery based 40 kV Pulsed Power Modulator
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Chung Ang University
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Fig. 1 Circuit of 2 kW three-phase high voltage
capacitor charger

Parameter Value
Input voltage 4V
Switching frequency 38 kHz
Transformer core EC 90x90x30
Turns ratio 6 [5: 30]

40 AWG Litzwire

Primary winding 0.07mm / 11004

Secondary winding 40 AWG Litzwire

0.08mm / 2604
Leackage inductance
6 uH
(L1 -]
Series resonant 5 uF
capacitance [C ; _ 3] B
Parallel resonant £ oF
capacitance [C), | _ ] !
Snubber capacitance
68 nF
[Csn, 1— 6]
E 1 2KNWEHI| HA Parameter

Table 1 Design parameters of the 2 kW capacitor charger

40 kV Pulsed Power Modulator
40 kV Discharger
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Fig. 2 The structure of designed battery based 40 kV
pulsed power modulator
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Input Voltage 4V
Pulse Output Voltage 0 - 40 kV
Pulse Output Current 0 - 300A

Average Power 2 kW

Maximum Peak Power 12 MW

Maximum Repetition Rate 3 kHz
Pulse width 15us - bus
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Table 2 Specification of battery based 40 kV pulsed power
modulator
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Fig. 3 Simulation and experimental waveforms of the 2kW
capacitor charger
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Fig. 4 Experimental waveforms of the designed 40 kV
pulsed power modulator
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