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Abstract

The linear transformer driver (LTD), which generates high-voltage pulses by adding the output voltages of multiple-
stage discharge circuits on the secondary side of a magnetic core, has several innovative features, including waveform
control on the order of nanoseconds. We have been developing an LTD with 1.2 kV SiC MOSFETs, to apply to solid-state
kicker power supplies in accelerators. In this study, we realized a smaller LTD which suitable for mass production by

employing 1.7 kV SiC MOSFETs.
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Figure 1: A schematic of a LTD circuit.
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Table 1: Requirements for the RCS Kicker PS

Output voltage 40 kV
Output current 2 kA

Pulse width 1200 ns
Rise time 250 ns
Flatness +1.0 %
Frequency 25 Hz
Stability +0.5 %
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Figure 2: Features of the LTD for the RCS kicker PS.
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Table 2: Specifications of SiC MOSFETs

Conventional Model New Model

Manufacturer ROHM CREE
Model SCT3030KL C2M0045170P
Vps [V] 1,200 1,700
Ron [m(2] 30 45

Ip [A] 72 72

Ip puise [A] 180 160

Rise time [ns] 42 13

Fall time [ns] 29 10

Unit Circuit

(a) (b)

Figure 3: Pictures of main boards. (a) Conventional model.
(b) New model.
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Table 3: Difference between Conventional and New LTD Power Supply

Conventional Model ~ New Model
Charging voltage of a main board [V] 800 1,350
Number of main boards 52 32
Unit circuit per one main board 15 8
Number of SiC MOSFETSs 2,340 768
Core size (ODXIDxH ) [mm] 154%90x25 192x90%30
Total hight [mm] 2,020 1,480
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Figure 4: Overview of the LTD power supply. (a) Conven-
tional model. (b) New model.
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Figure 5: Output waveform of conventional LTD power
supply. [2]
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Figure 6: Output waveform of new LTD power supply.

Table 4: Results of Single-shot Test with Dummy Loads

Conventional Model ~New Model
Output voltage [kV] 40 40
Output current [KA] 2.2 2.0
Rise time [ns] 140 60
Flatness +0.13 % +0.67 %
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