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Abstract

This paper describes present status of ILC klystron modulator development at KEK. The ILC klystron modulator
drives a multi-beam klystron up to 10 MW peak power, 1.65 ms rf pulse width and 5 Hz repetition rate. KEK has
already developed transformer-type modulators, which have a direct-switched-type design with a 1:15 step-up
transformer and a bouncer circuit to compensate the output pulse droop within 1%(p-p). Recently, KEK is developing
three kinds of Marx-type modulators which have no large transformer.
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Table 1: Parameter Specifications
Modulators of the Main Linac of ILC

for the Klystron

Output voltage 120 kV
Output current 140A
Pulse width(flat-top) 1.65 ms
Pulse repetition frequency 5(10) Hz
Max. average power 139 kW
Output pulse flat-top 1%(P-P)
Pulse-to-pulse voltage fluctuation  1%(P-P)
Energy deposited into klystron <201J

during a gun spark
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Figure 2: Simple single cell circuit.
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Table 2: Variants of the Marx Modulator Research

SLAC P2 DTI KEK
Cell voltage(kV) 4 6 6.4
Number of cells 32 20 20(80)
Input DC(kV) 4.2/1.2 10 2
Insulation Air Oil Air
Redundancy N+2 N+1 N+1
Regulation PWM (16 )0.9kV PWM
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Figure 3: Block diagram of DTI modulator and cell circuit.
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Figure 4: Photograph of STF test stand.
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Figure 5: Measured modulator output voltage, current and
control signal waveforms. Chl: Pulse current 40A/V,
Ch2: Pulse voltage 15 kV/V, Ch3: Feedback integrated
control, Ch4: Command.
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Figure 6: P2 Marx cell circuit.

Figure 7 |2 32 /L3I S 4172 P2 Marx R AR
DOIBIEEZ T, EREERDOY A XL 3.5 mW, 1.7
mD,24 mH TH D, FELOTr—RFIATF A
PEAEHE LT, K, smflZEs CEMT S, BRI
23 kg & ATHELHIIZBMTEDL Lo TND,

Figure 7: Photograph of the P2 Marx modulator.
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Figure 8: Measured modulator output voltage into a water
load.
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Figure 9: Cell circuit for chopper-type Marx.
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Figure 10: Photograph of cell board.
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Figure 11: Measured Marx unit (4 cells) output voltage
into a resistor load.
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