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A compact PFN-Marx repetitive pulsed power source
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Abstract: A compact repetitive pulse power source is developed as an experimental platform for high power
relativistic magnetron with low magnetic field. To obtain better output pulse waveform with a compact structure, the
pulsed power source designed based on PFN-Marx technology has a coaxial structure. A circular pulse forming net
(PFN) is devised out with the impedance of 4 Q, working voltage of 50 kV, and electrical length of 53 ns, consisting of
13 ceramic capacitors with the capacitance of 1nF. Two PFN devices in series by a gas switch and an insulation plate
form a circular high-voltage pulse generation module. Multiple pulse generation modules are coaxial and stacked in a
metal cylinder. Inductive isolation is used between the modules. After all switches are turned on, all modules are
discharged in series to generate a fast rising-time high-power square wave pulse. Moreover, repetitive operation is
achieved through synchronous control of the trigger switch and charging power supply. In experiments the 22-stage
PFN-Marx pulsed power source developed was charged to 51 kV, and a high-voltage square wave pulse of 516 kV
was obtained on a load of 84 Q, with pulse width (FWHM) of 104 ns, flat top of 63 ns and rising-time of 11 ns. This
power source can operate stably at a repetition rate of 20 Hz for 15 s.
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(a) high-voltage pulse generation module (b) electromagnetic simulation model

Fig. 1 Schematic diagram of the structure and electromagnetic simulation model of high-voltage pulse generation module
PEL1 g T Ik e A AR R B 5 ) v 07 AR B R R

SR FH R R A7 LR S IR PN [ ) BSR4 &) 1(b) 7R o X PEN BT 1 L 3 3 A L) B i IR S 50173
S, R A R 6 T r AN RS A A K 28, 15 2 9 6 s A T 2 O SME 0334 mm, AR 266 mm, [
R AR 35 mm,
1.3 PFN-Marx BB {7 E

BT PEN kI 180 80 it 2 M0HE S o e Jo o 7 AR RSB B H g%, W] 2 i, A B BT SE HLJR 20 nHL B4R
0.25 Q.

E L LR, PG PEN 38 HL HL R 43 3138 B R GE fi S0 kv, 7 B4 3 8.3 Qi 48 rl BEL I 4 Hh Fl R AN 1] 3 BTR , 0
{6 48.5 kV. P 9 112 ns, BT 6 ns, [k P T O i 94 90% 2 ) 17 W 90%) 9 JB K T 90 ns, B0 R BN T

055019-2



ARG, 5. 3T PFN-Marx £ AR 1 % 22 B4 5 45U o 2 2 5

L1 L2 L3 L4 Ls L6 L7 Ls Lo L10 Lii L12 L3 1
A~ A~ A~ A A A~ A A~ A~ A~ A~ 1 {2
Lo} L0y (L0} L0} Lo} (L0} Lo} Lo} (L0} Lo} L0} (L0} s
S C20130 F €313 T C4L2 T CSL3 F C6Ld T CTL3s |CsL36 F C9LY T CIOL I CHL9 = ClL40 T Cn
In In In In In In In In In In In In L27
A A A A Anrn Arn A A~ Arn A~ MY\__WJ_M‘N_'Z
1000 uH (Lo} Loy (Lo} (Lo} Loy (Lo} (Lo} L0y (Lo} (Lo} Loy 025 20nH )\,51 Nes
Ls4 Li4 g LIS s LI6 g L7 g LIS gL19 g 120 o 120 o 122 o 123 o L2 al25 8126 000 3 83
v (L0} {Lo} {10} (L0} {Lo} {10} (L0} {L0} L0} (L0} {LO} (L0} (L0} !
: 500 uH
T= cla = cis = ci6 17 = cis = cu = 20 c21 = = = o = 25 = 26
Teivae Iy Ldl ng L2 | Ing L4 | Ing L4 In g L45 Ing L46 | In g L47 Iy L48 Ing L4 In g LSO In g LSI Ing L52 In L28
T_r‘rnr\ A~ A~ Anrn Anrn A~ A~ Ancn 2
= PARAMETERS: (L0} Lo} Loy Lo} Lo} Loy Loy Loy L0y (Lo} L0} Loy 025 20nH
=0 PARAMETERS: Loy L

L0 =8.5nH =

Fig. 2 Simulation circuit of PFN high-voltage pulse generation module
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Fig. 4 Design structure of modular 22-stage coaxial PFN-Marx pulse power source

P64 22 24 [l PEN-Marx Jik ofr 2J) A< JEURE B Ak e 14514

055019-3



weOoW s 5 Ol TR

10
0
>
load resistor § ~1or
voltage divider
20+
_30 L L L L 1 L
—50n 0 50n  100n 150n 200n 250n
t/s
(a) photo of experimental PFN (b) experimental voltage waveform

Fig. 5 Photo of PFN and experimental output voltage waveform
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Fig. 6 PFN-Marx pulse power source experimental setup and load voltage waveform
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