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Abstract
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Recently, there has been progress in the development of high-voltage pulsed power generators for accelerators with solid-state
switches. Solid-state MARX circuits, in particular, offer waveform control and can be used for long pulse widths due to the
absence of magnetic cores. For the accelerator applications, overshoot of the output voltage can often be a problem. In this
study, we demonstrated overshoot suppression by waveform control and compared the effects of three trigger patterns.

1. ELC®IC

TEEBIZBWT I, MERFOFRLE, IE, fHime
Wo A4 R CE B SOV ABENMER XN T W3,
PERDIESHEEE SOV AEBRTIZ, O EE, &
WHPEEIZKREVWZD, ALY FUITTFNAALLT,
WEED—FETHE2YI I b rBHVLNTE AN,
SEAENE SIC-MOSFET %13 Ush &3 58y — 2Bk % F
W= HRDOBFEPHEA TV S,

BRSOV ABIFIZIZN O HRDH B P, T
+ 2K MARX [HIBE 13,

c MR T EHAWR WD, a7 ORI & B8

)V AR D HIFI AN,

o WIEHIE DI AT HE,
CWOBENEEBAEELTED., BeldInE o
K MARX [ E2BRALZEFH, 771 A Y, ¥
JxhoVERERFELTEZ (1],

MERR OV ZABIRTIE, B i i& i o BRI #E D
72HODEFIY T 7 MLe, FilERE L O LC iR &
D, BIHEBEBFEIZA—N=Va—"BRETEI DD
5, ZZTHNEL 8 BDIEIR MARX [ % A/E L.
WIEHIERSRE I X B A — N = a2 — M 2O W
TEBRIZKRE LD THET 5,

2. ¥E{KMARX O

MARX [R[F D DI, 1924 12 Erwin Marx 12 & -
THEHEINEZELS S h2EET, BHoar Ty
EUHINZAREBEL, TNOEAL v FCHEINIEELZ
5212k, REBIE x BEHEDO IV AEEZFHKE
THREHEEEFF-> 2RI TH S, HILKY7A MARX [0
BTk, AAMYFUITNAALRALLTF Yy TR Y
FREHEINTEDY, 2BE2HERIZHITEZ & U
TE72\» (Fig. 1),

LU, F vy TAS v F e #PiE T NT 4 MOSFET
ERAF— RN TEESHRZ TRERMARX [EE L, %
Fy oMU AFREREMAGDLESLZ 8T, KB
EMSLCHANT B eNTES (Fig. 2),

HAOUTWARWERIZ, 44— RZ2@ > TN NNZ
INdD, FEOHBIERA IV INTHTHREL

*

ikoma@myppj.com

HWEZAD, GUABBHIZH XTI 7%3 5
U, R PERHIEEZITS Z RN TE S,
ERGIEOF & LT, REEE —3kV. 8 BD MARX
FEEC=MAkEE-2GE0D, MY HIEE L EE
MBI % Fig. 3, 4 IZZNTFNRT,

3. FA—NR—=Ya—bNORE

I AR OV ZBPRE T, AR R I BRI
BN EES Y, BRERET 5720, B ESNIZ
V72 MVEBATZEGRD S, —H., BRIZIZH
D =7 NVEICRN S B &P A>T D
(Fig.5). 206D LC HIRIC L > THAEEICA — N —
Ya— b RELBIEND B,

F=N—=a—bWRFET L, AMICEREZBEZ
DBIEDVEHMENEBENLDH D720, fekix, V72
L EAFNZHEPIZ IO (15 Z & T, HEkE G &

ﬁ - - l_o—,_._
T
]
1 s 0
-
I
30 [ L |

Figure 1: Operating modes of classic MARX.
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Figure 2: Operating modes of solid-state MARX.
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Figure 3: Trigger waveforms.

o#*mm*%

- "

: \Mﬁ//Fm
0 2\‘\‘—/ 4

=25

Voltage [kV]

Time [us]

Figure 4: Output voltage of 8-layer MARX.
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Figure 5: A cause of output voltage overshoot.
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Figure 6: Experimental setup.
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Figure 7: Experimental results.
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Table 1: Summary

Delay [ns]  Overshoot [%]  Flat-top [us]
Pattern 1 350 3.1 2.5
Pattern 2 350 2.0 2.2
Pattern 3 100 43 1.9
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