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Abstract

A high precision switching power supply was developed for the PFN modulator of RIKEN SACLA. The maximum
output voltage is 50kV, and the maximum repetition rate is 120 pps. The switching power supply consists of main and
sub switching circuits. In the sub circuit, the pulse-width-modulation (PWM) method was used in order to obtain high
precision charging voltage stability ( < 100 ppm_pp). The switching power supply was tested, and a charging voltage
stability of 1 Vpp (20 ppm_pp) and a repetition rate of 120 pps were achieved.
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Table 1: Specification (for 470nF load)

Input voltage AC420V 5% (3-Phase)
Output voltage 50kV (max)
Output current 2.8A(ave.)
Output power 70kJ/s(max)
Repetition rate 120pps(max)
Stability < 100ppm_pp
Cooling water 15L/min
Efficiency >80%
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Figure 1: Appearance of the switching power supply.
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Figure 2: Block diagram of the switching power supply.
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Figuré 3: Charging current and charging voltage wave
forms.
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Figure 4: Expanded wave forms during main and sub
charging. The yellow line is an original charging voltage.
The green line is a charging voltage in an expanded scale.
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Figure 5: Charging voltage stability.
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