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Review of modular stacking technology of solid-state pulsed power
driver for high-power microwave

YANG Zenghui, ZHANG Zicheng" , HU Taizhuang, ZHANG Huibo, GAO Jingming, YANG Hanwu, ZHANG Jiande
(College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract; Solid-state pulsed power driver is essential for realizing compact and high-repetition-rate operation of high-power microwave
systems. This paper reviewed the domestic and international research status of solid-state pulsed power driver, focusing on the investigation and
review of three mainstream modular superimposed technology routes: solid-state Marx pulse generator, solid-state linear transformer driver, and
solid-state stacked Blumlein line pulsed power driver. From the perspective of switches, the current technical challenges were mainly concentrated
on three aspects: the constraining factors of switch operating characteristics and frequency enhancement, the energy loss and thermal management,
as well as the driving and control. Meanwhile, the future development trend of high-repetition-rate solid-state pulsed power drivers was also
discussed, providing a reference and basis for the research and exploration of technical routes related to such driver.
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Tab.1 Three main technical routines for high-power

microwave pulsed power drivers
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Tab.2 Comparison of performance characteristics of

conventional semiconductor switches
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Tab.3 Advantages and disadvantages of different

stacking configurations

B EERA EE
o 1% v
Cm&%m%ﬁﬁ,QZﬁ%ﬁ%é%
A Mars il
S A PERs
QT & O T A

DL B n 352, ik

7“"_\‘ ™. Yo ’ ;
b (D5 58 R BUK, B

[E 7% LTD o 0 R 1 ok 5 5
e i 0
DBV o e a4
TaxE
D BIE BEUE, 1 (DR HER 5L
B TR DL R

Blumlein ~ @RBLERACFERE ¥, By QXS [R] 45 fih e 4 52 2L
PS4 R

AR 1 1 AR s FR ARt ARORE SR 1L
BEZE I R A = JE [ 25)2 B Blumlein 28 ik
I ABK SR, 8 i 2 G A Blumlein £ bk
AR ME B S B TR AN 3, B A I AR A
FEH

2 EZRkiRThRIREIR E A SR ER

R T 5 R BT, FE T 348 [ 2 ik op D #E K
SR 5T BR BT, 42 B S in o ok Rl 432001
PTAER , ] N AN 3k = 28 [ 285 Jok i 2y 22 8K 5y 5 AE
58 BB T —E M RUR
2.1 [EI7 Marx Bkih & & 25

i 75 Marx [k o & A= SR FE AR R “ FFEXC TR HEL, H?
BT 8 B 45 A0 3L 8 1) L 3l 0 R g
RUE ST OGRS, S B T e EE A% e ki — 3
PEFIE R BB ATk ARk, BSEm R &
NGRS UV EL S EY - e S S|
R, [ SRR AR s 2 A B AR ER A Y [ S
Marx ik if e A= 8%, W6 4 7 o S A0t Pl 1
{H R 15 ~500 kV, k5 K 0.2 ~10 ps, HEZ iR
3 50 ~500 Hz,

F4  BBIEZ Marx Bk & 425

Tab.4 Typical solid-state Marx pulse generator
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