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Abstract

We have developed a fast pulsed power supply as a part of the development of the fast kicker magnet system in the
SPring-8 storage ring since 2007. The initial required pulse width and current was 800 ns which is sufficiently short
time less than 4.8 pus of the revolution time and more than 250 A for 0.8 pH load of magnet coil respectively. These
parameters come from the requirement of the horizontal oscillation suppression of the stored beam at the injection.
Afterward, the power supply became to apply to the kicker system for the short pulsed X-ray generation by vertical kick
scheme, too. Because the allowed space where the kicker system is installed without changing the existing main
accelerator components was about 30 cm long, we started the development of a fast, high power and compact power
supply. We chose a Si-MOSFET as a switching device of pulsed current generation circuit to realize the required power
supply parameters. The first output current in 2007 was a 67 A with a pulse width of 1.0 ps. In 2012, by using the
parallel-series connecting of the MOSFET, we confirmed the output current of 232 A with a pulse width of 0.4 ps,

whose case volume is less than 0.01 m°>.
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Figure 1: Overview of the kicker magnet system
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Figure 2: Schematic view of a driving circuit
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Table 1: The output current progress of the developed driving circuit

Circuit type Development Improvement
FY) R&D(2007) Test I (2008) Test II (2009) (2010) 2011)
Current 67/400 141,397/500 187,260/850 270,55,740/950  232.282,383/1950

(A/coil/V)
Pulse width (s) 1.1 1225 0.8,1.2 0.8,1.82.4 0.4,0.5,0.7
Repetition (Hz) 1 1 10 150 10
# of MOSFET 2 4 4 6 6X2
MOSFET type 2SK3131 STY60NM60Z  STY30NK90Z  IXFB44N100P  IXFB30NI120P
Voltage 500 600 900 1000 1200
resistance (V)
A 25608 1000 @it £ E 1897 [ [] X 38408 1000w @mit £ @ 130 U 8 5004/ o 38408 1000v/ Wi F @ 1314

400ns pulse width

AX = 432.000ns | 1/AX = 2.3148MHz JAY2) = 198.125A 11X = 508.000ns

500ns pulse width

175X = 1.9685MH2

_~~760ns pulse width

JAY2) = 2406254 1 [AX = 714.000ns J11/AX = 1.4006MHz JAY2) = 325 625A |

Figure 4: The CT probe signals of the output current. The vertical and horizontal axis scales are 50A/div and 100ns/div.
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Figure 3: Test bench view of the improvement circuit.
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Figure 5: The output current improvement for the pulse
width and supplied voltage
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Figure 6: The IR-OBIRCH analysis results for a broken
MOSFET.
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Figure 7: The vertical and horizontal search-coil signals
for each magnet coil at beam operation. The right figure
shows the signals at 203 bunch filling mode. The left
figure shows the signals at 11/29 filling +single SmA 1
bunch mode. In these cases, the driving circuit was
operated with 500 ns pulse width.
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Figure 7: Actual setup of the driving circuits stored in the
radiation and noise shield boxes. Two driving circuits are

connected to each coil. The one is standby driving circuits.
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