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HIGH-POWER TEST OF A CHOPPER-TYPE MARX UNIT FOR ILC KLYSTRON
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Abstract

The Chopper-type Marx modulator is being developed to drive a 10MW multi-beam klystron for the ILC. It consists
of 20 units to provide a -120kV 140A 1.65ms Spps pulse. Each unit has a control board and 4 Chopper-type Marx cells,
which is charged up to -2kV and outputs -6.4kV 140A 1.65ms pulse. This paper describes the results of the high power

test of a prototype Chopper-type Marx unit.

1. [FL&®IC

EBRY =727 A % — (ILC) TlE, RF & LT
IOMW DO~V FE—L7 T4 A bu 3% 380 B
MENDTPELR>TND, @I R/LF—INEET
JepktE (KEK) TiE, ZAET 10MW < /b F B —
L7 TAAX P HOERE LT, 7V AFT R
ZAEA LTy o — AT & OBILOBIE 21T -
T%Tk@ 2 BOERD KEK O RF #kE
7% (Superconducting RF Test Facility : STF) |Z Ci#ifiz
WEHS A TWAU, Lo, ERICESRS DN
JVAMEDS 1.65ms L <, 2SIV ARNTUREZDF
ANZ L TIPRELIRHS>TLEI ZEREND,
ILC @ Technical Design Report (TDR) TiE, 10MW
“NTFE—LTTAA I HOSNVRAERE LT,
SLAC National Accelerator Laboratory (SLAC) CBf
FESHIZ P2 Marx ZFEE L LIZ/ VA BT o R 2 fili
ML~ ZBMOEFRNN—AT A o THA
B S 7234,

HIfE, KEK TlX, I0MW v L FE—L7 T 1 A
FrHAOBERE LT, RESEMNFEREE OLFE
WHIETTF a v W~ L7 ZEFROAFEZT>TEY |
INETITRAIERORYERE 21T > TE 2B 07, 44
. KEK Tix, ILC HOF a v 3l )L 7 REPO
FREBET D TEICR > TRV, BUE, A EE%
i L 7o MERE AT AR S 21T > TV D,

2. FayunBTILYRE;

21 YHERZRA o FEERA LT AER

~ V7 ZAMOERIL, B0 a T o E NI
KEL, TNOLEEINKET A2 Tars oW
DREBEBELEDODEBLEOHNEENELNDILOTH

# hiromitsu.nakajima@kek.jp

5, ko~ ZAMOERIL, FEERPLEZI LT
FEL, ¥¥Y v AL vTFIC iof%*?é%@f
b DN, Figurel - T X912, FELKHEMIE
AL v FE=HEHTHZ kf %&@owmwm&
AITNar b e— L TEXHLIIT 5,

HEM SW Vour

% FeEN SW

|
;ﬁﬁz%ﬁﬁsxx«rl_K i
I_”_I
y = %tj
FEMH SW
) Sw]j_‘
LH—-’
A 4 fr %:. i
FEEMH SW
“Vin =

Figurel: Solid-state Marx topology.
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Figure2: Schematic of step down chopper.
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Table 1: ILC Klystron Modulator Parameters
Output Voltage -120kV
Output Current 140A
Pulse Width (flat-top) 1.65ms
Pulse Repetition Frequency SHz
Output Pulse Flat-top <40.5%
Energy deposited into klystron during a <20]
gun spark
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Figure3: Simplified schematic of the Chopper-type Marx.
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Figure4: Photograph of one Chopper-type Marx unit.



Figure5: Photograph of the control unit.
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Figure6: Waveforms of one Chopper-type Marx cell
without PWM control.
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Figure7: Waveforms of one Chopper-type Marx unit (4
Marx cells) without PWM control.

Figure8 1%, 1 == F%&-2kV IZFEE L. PWM /i
ﬁﬁﬂMﬁfPWMﬁﬁ%ﬁotﬁ®mﬁ B,
TEREETHY . PWM #lHZITH)> Z LIk,
1.65ms D7 T v "NV ABIENRH I TED, 22

TiE. PWM HlEIONRZ —0F, 74— RK7 4T —
KT, EALOHEENLHREL TS,

[

DS0-x 30344, NNEMI]WEEE Fri Jun I]E WE 18 il ZEHE

Rl 200us/div

III\HH

Figure8: Waveforms of one Chopper-type Marx unit (4
Marx cells) with PWM control.

Figure9 (X, 1 2=y O b — 7 UV RBRZIT-72
REDKHFETDIRETHD, T ZTIL, ﬁ%ﬁﬁf%
LKGIEITORE EAOMEN D, REEEIL, -
1&vk&ofwéoﬁnﬂbmm®ﬁ@%%%®
WE EAIZ RbREVWVHEHOAL v FTHD
SiC ® FET T% 72°CTH Y, 2kV BEER->TH

FRCRIBEICR2 D Z 21320V EB I biLD,

6 180

34 160

3 /_/‘/. 140
/__. 200
30 ot
) ¢ — 100 ==
o 28 =" £
= —e— SiC-FET(QI-1~3) 80 &
2 FEIGBT (Q2+DI-1) 60 2

24 —e— FHEDI(D2:1,2) 10

{0 S U B (Hz)

Figure9: Results of heat-run tests.
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Figurel0: Waveforms of one Chopper-type Marx unit (4
Marx cells) at short circuit test during pulse.
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