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Abstract

We are developing a 40 kV, 2 kA high-voltage pulse power supply using a SiC-MOSFET-driven Linear Transformer
Driver (LTD) circuit for J-PARC's RCS kicker magnet. LTD has an excellent feature that the output waveform can be
freely adjusted by changing the trigger timing of each pulse generating substrate (LTD substrate). Here, in order to output
waveform stably with good reproducibility, it is important to minimize the jitter of the delay time of the trigger timing to
each LTD substrate. We have been developing a trigger pulse generator that raises the clock frequency of the FPGA to
1 GHz or more and realizes a jitter time of 1 ns or less. Report on the progress of this development. (Translated by Google)
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Table 1: Spec of the Trigger Pulse Generator

Output Channels >20 ch

Range 10 nsto 10 us
Resolution 10 ns

Jitter +1 nsorless

Trigger Output Optical

Master Trigger Ext. Trigger Sync.

Repetition 1to 25 Hz
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Figure 1: Block Diagram of the Trigger Pulse Generator.
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Table 2: Photocoupler Delay Time

delay time
Component [ns] d;jifetl[anys]
20°C  40°C
TLP2367 18.8 19.4 0.6
TLP2767 18.4  19.0 0.6
TLP2662 36.2  36.9 0.7

Table 3: Photocoupler Jitter

Component itter [ns] j.itter
20°C 40°C drift[ns]
TLP2367 0.3 0.3 0.0
TLP2767 0.2 0.2 0.0
TLP2662 1.3 1.6 0.3
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Figure 3: Test setup.
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Figure 4: Block diagram and probing point.
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Figure 5: Sub Channel’s Waveform and Delay Time
Measurement Point.
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Figure 2: Main Channel’s Waveform and Delay Time
Measurement Point.
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Figure 6: Temperature Trends of the Thermostatic
Chamber.
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Figure 7: Jitter measured from 10,000 shots. Jitter is got by
difference between max and min of delay time. Upper:
Main Channels. Lower: Sub Channels.
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