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Abstract

New power supplies for DC steering magnets were developed. Compared with the existing system, which
consists of several unit such as power circuit, PLCs and server computer, the new power supplies include
all of the functionalities into one case. This paper describes system configuration, circuit, specifications and
evaluation results of the power supply. Details about the software are submitted in another proceeding of this

conference.
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Figure 2: Inside layout of the power supply.
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Figure 3: Front and back panel of the power supply.
RJ45 connector is covered by the green rubber.
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Figure 4: Block diagram of the power supply.
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Figure 5: A schematic view of the main circuit.
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Table 1: Specifications of the Power Supply

input voltage
output current
output voltage
power opamp

Feedback resister

Current monitor
Current monitor bur-
den resister

ADC

DAC

AC 90 - 240 V (1¢)
+5 A

+10 Vor £20 V
PA12 (Apex)

0.2 Q (Caddock,
MP9100)

DP50IP (Danisense)
Y1624100R00Q9R
(Vishay, VSMP)
LTC2380-24
AD5791

Table 2: Details of the Controllers Used in the Power
Supply

main controller
OS
EPICS base version

Sub controller

Raspberry Pi 4B
Raspberry Pi OS
3.15.7

Arduino mega 2560
R3

power supply

load

monitor out

DMM
keithley
DMM6500

PC

Imoni

IREAD_R

DMM
keithley
DMM7510

network

& Xk

[1] Y. Enomoto, “VSVART TV VY ZRHEAGHANA K—F
ZEJH”, In these Proceedings.
[2] S. Kusano et al., “Raspberry Pi % 7z EPICS )&
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Figure 6: Block diagram of the evaluation system.
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Table 3: Resolution, Full Range, Minimum Step of
the DAC, the ADC Used in the Power Supply and the

Evaluation System

resolution

range

step

DAC
ADC
DMM7510
DMM6500

20 bit
24 bit
7.5 digit
6.5 digit

5A
5A
10 A
10V

10 pA
0.6 uA
1.0 pA
10 uV

1.0761

1.0760

DAC (V)

1.0759

1.0758
2.0234

2.0233

2.0232

Imoni (V)

2.0231

2.0230
1.00535

M

1.00530

1 (A)

1.00525
1.00520 [

1.00515
1.00010 W

1.00005

(A)

1.00000
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Figure 7: Stability of the power supply for 8 hours.

Table 4: Mean Value, Standard Deviation and Rela-

tive Stability to Full Scale During 8 Hours Stability

Test
Mean Std. Dev. Rel.
Imoni 2.023 143V 359 uV 1.80 ppm
I 1.005 246 A 21.2 pA 2.12 ppm
IREAD_R 0.999 999 A 25.0 uA 2.50 ppm
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