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Abstract

A high power, long pulse modulator aimed at application to International Linear Collider (ILC) is being developed.
The target parameters are: 120 kV (+0.5%), 140 A, 1.7 ms, and 5 pps, with consideration on compactness, reliability, and
cost control. A solid state, chopper controlled pulsed power generator using Marx-topology has been proposed.

1. [EC®HIZ

HAE, R KB O INE S TS International
Linear Collider (ILC) FHj23, fﬁ%qﬂfmﬁn% ZEoT
HEESIL TS, ILC FHEIZ 2R 31km, B F—F5E
EZERIDOL 7 A E IR ZETHY . 500GeV T2
SHELROERREE THD, 20 ILC (ZH T 100m 12
rNoFNERERL ., FACREINDTETHD, Bk
FOMEITIE IOMW < /LF B —b7T A AL Ml
ND, ZONVFE—bITA A e 1%, FInER
(2 380 AEAME S, TNHEERENT 5 UL RERE [F
Bl HEND, ZOITA AN AN BEREND AL I %
= 1ITRT, Fo, SV AERIITEEHEME, ML,
R, [KaAMERROEND, £1OERALY 71T
— R E BT IV AEIRE LT, I—J*ifh“fﬁ/\
IVADEIRE 725, T4 L2 OBERE 723 7= 12 Marx
B % W2 OV AR AR R L TS, M%%Eﬂi
AIEL7Z Marx BRI OW TORBRAE ROV TS
T5,

Table 1: Request Specs of Klystron!!!

Output Voltage -120 kV
Current 140 A
Flat top part 1.7 ms
Repetition rate 5 pps
Ripple rate <*+0.5%
Rise time and Fall time <0.1 ms
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Figure 1: Input/output energy and droop.
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Figure 2: Circuit of chopper-Marx generator.
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Figure 3: Image of ripple cancellation.

(¢) Marx modulator

Figure 4: Prototype Marx modulator.

- 929 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 TUP035

3. HE Marx EVa—IL
3.1 Marx F=2—/)L

4 \ZAELTZ Marx BV 2— VAR T, (a) i 1 B
DA AEFEMRALL b D THS (1 B/VHEMR) , -2.0kV %
FEL T HAEE-1.6kV, 7L AE 1.7ms D/ LV AE
JERHNEND, 2k 4 BEELIZLDOH, (b) D 1 =
=v kD, MBI EIXAMEEINIZLDERDT0,
-6.4kV L7275, 20 4 LD OAMARIL, PWM B
% 50kHz 723 5&, ZHEH Sps ZEIZT TRy, Y
TINEFHBMETINCAAN YT T T5H, 20 | 2=vh%
20 2=y bEELELON 1 TV 2—LERD, ZOT
Ta—UiE, B 80 BAARAINTEY, FREh
DAL T T DEAI T NEIRDHZE T, IR
NEBIEOVT VEFTHIEHL TV,

32 FHiERE

Marx € 2 — VTR ERE G TV AEREE TH
D1, 2=y MER =y NEERR] _#u%‘rg#%é
LTLE), IHIZ, Marx 2=y D FEEIZIZ &R N
Z%ﬁﬁb\“@\é@tﬁ) 7o AD VR * HELFELTH
Do TNHEEDEDLE K 5 OINTHEREIITFMEL

TW5EEZBND,

FITC. . BBEREZEE LIV Ial— a3 3a
L—a Y7 hmicro-capl0 & W TIT o7, £, EFilF
REZEREET, AR 1 EY2—1 020 2=yM D
th ET. HEBNLDOFREEE:-2.0kV, PWM J& %% :

1000pF | 1000pF H

...... E\D
OO

400pF J— 400pF—

% ; MARX unit

Figure 5: Image of stray capacitor.
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Figure 6: Image of stray capacitor.
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Figure 7: Image of stray capacitor.
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Figure 8: Waveforms of Marx 1 cell without PWM
control.
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Figure 9: Waveforms of Marx 1 unit without PWM
control.
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Figure 10: Waveforms of Marx 3 units with PWM
control.
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Figure 11: Waveforms of Marx module without snubber
circuit.
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Figure 12: Marx unit circuit with snubber circuit.
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Figure 13: Waveforms of Marx module with snubber
circuit.
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