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A Klystron Modulator Using Marx and Pulse Transfor mer
Combination to Boost Voltage
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Abstract: To improve the pulse waveform quality of high-power microwave sources, a pulsed high-voltage
modulator capable of delivering 41.2 kV, 44 A required by a klystron in a high-power microwave system was designed.
The modulator with a combined architecture consisting of a Marx module and a pulse transformer achieves a high
step-up ratio of approximately 100 times. Especially the dual secondary winding in the pulse transformer easily realizes
the high-voltage isolation of the filament power supply. Conceptual design and functional verification are achieved
through simulation and experimental research. The modulator is tested to be able to generate a high-voltage pulse of
41.2 kV with a droop of about 4.9% on a 936 Q normally-operating klystron load at a charging voltage of 260 V.

Measured pulse rise-time, fall-time and overshoot are about 800 ns, 900 ns and 3.9%, respectively.
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Fig. 1 Topology architecture of the klystron modulator
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Tab. 1 Therelationship between storage capacitor value
and pulse droop

Al% C/uF
1.0 199.0
5.0 39.0

10.0 19.0

15.0 12.3

20.0 9.0
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Fig. 6 Simulated output voltage waveformsfor different
storage capacitances

39 uF B, BUSTHE RN TREZ N 5%, 505 H4S
RBEANRRE— S g2 SRR T LAE AR
2RI C) g — 48, XK P 5 i A LR 2%
S SEOF AR

3 EFIERThRE I

Jo i i s B 2 BT AR T
TR G TR P, =378 W, % &R
N 85%, WIfLe i AT P ~445 W,

x 2 BkpiESEETHER
Tab. 2 Design specifications of the pulse modulator
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