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Abstract

The Chopper-type Marx modulator, which consists of 20 units to provide a -120kV 140A 1.65ms Spps pulse, is being
developed to drive a 10MW L-band multi-beam klystron for the ILC. This paper describes about high power test of the
modulator with Thales TH2104, SMW L-band klystron, as the load, and some improvements of the problems which had

been revealed at the high power test.
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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 5Hz
Output Pulse Flat-top <0.5%
Energy deposited into klystron during a gun spark <20J
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Figure 1: Simplified schematic of the Chopper-type Marx
unit.
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Figure 2: Block diagram of the Chopper-type Marx
modulator.
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Figure 3: Block diagram of the total control system for the
Chopper-type Marx modulator.

ITA AN A E LT RBR TR, SBEEE 1000V
TPWM DT 2—T 11— % 86%1 5 97% £ TREERAIIC
HAINEEHZEI2ED, Fig. 4 (R T IO /) EIE-74kV
HEEE 39.6A, #VIKL 5Hz TR CEAHILNHERR
T&EZ, Lo, ZORBRIZ, BREHRDA L N—F 2=y
THHLTCWAEMa T OIREN 50CREET
FRLTCRBVGBHOBE RN ETHLZEEERN LB
(D’wlxﬁx:l hDIRERENBETLIENHDE

EROMHAIOR(LL M B L7252 EVHIBA LT,

if_ FEEEE 1100V, #0iKL 1Hz T PWM o
T a—T 44—t 100% —ELL TR EIT 7207, H
ISNVAREIEDSE S ERNOEBOA— R — a— ML D15
TEEDT-DIZH IR THRERHY ., mEMO 2 =
=y hHREL 72, 20 2= M TIZBW T, :1%/%%
KR COAMERRBRZITO, RIEN2WZ S ImERL
HoT-M, 20 2=y hTHE, F =M uf*@f%]\7/%"§°:1
=y hEERE O ENRFERERDHY ., FTORER
ENLDRARI Y — B NRIE T EL =D TR

NEHEE ST,



g TS Loy

e

=

CHI1: Output Voltage 50kV/div

500us/div

Figure 4: Waveforms of the

modulator.
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Figure 5: Photographs of the inverter units with the cooling
fan.

A8 pa s b RHRILORE R KB

800V, #ViKL 5Hz T 30 4y DHEKEHEESEZITV, A
N—Za=y"NOBMRa TP TV La T
DIRJE EHZHEFB LT, Figure 6 (2142 /3 —F =N
Hoar T YOl EEA R E LIk 8% 7~ 7, Figure 6
NHLNBINNT, Far T oY O E EFITEIz S
NTEBY, METH-T-E ﬁ#j/T-/‘H—@/ﬂnﬁi 9]
2COME EFH T30 CREIZINES>TVS,

Fio. EROGAZEIL T D7D ICERRRICHEH
H7 72BN TEY, ZOR R, BN EBEO~<L
JAZ=NDOIRERFE DA H—ay I NEAETHIEL
VISQASSY el

53/5(200ms/S)  10min/Div  1)TH_CH4:Channel4 = 0.50°C/Div.

2018/06/06 14:05:38.830 2018/06/06 15:45:38.830

T CH4: Electrolytic capacitor (Unit 4)
CHS: Electrolytic capacitor (Unit 3)
CH7: Film capacitor (Unit 4)
CHS8: Film capacitor (Unit ”i)'m M’M"WWW,M

\ W : e p—
s :
ot e Y |
\WMMA\MMMWW”WV\MM bl WA
e A

06 14:05 06 14:25 06 14:45 06 15:05 06 15:25 06 15:45

Figure 6: Measurement result of the inside capacitors’
temperature of the invertor unit.
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Figure 7: Block diagram of the Chopper-type Marx unit
with common mode filter.

Figure 8: Photograph of the Chopper-type Marx units with
common mode filter.
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Figure 9: Waveforms of the output load short test.
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Figure 10: Waveforms of the output voltage rise time.
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Figure 11: Waveforms of the output voltage pulse flat-top.
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