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Development of Magnet Power Supply using Half Bridge Push Pull DC/DC Converter

S.C.Kim
Postech PLS/PAL operation Gr.

Abstract - It is always necessary to high
performance power supplies for the magnet
system in the accelerator, especially when the
number of power supplies are large. When have
developed the compact power supply using
switching technology instead of SCR phase
control. We adopt the pulse width
modulation(PWM) method with a half bridge
DC/DC converter. In this way. we can make a
compact system with light weight and small
volume. Actual system we developed is 1.2kW,
35V/35A bipolar DC power supply current
precision of +/-0.02%. It is possible to mount
10 unit in a conventional 19 rack. The built in
controller has an RS422 protocol to drive 10
unit by one serial port up to 1.2km distance. If
we adopt RS485 protocol., one serial port can
control 32 power supplies. In this paper, we
will report the design and performance of the
prototype power supply.
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Fig 1. Main Circuit concept
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Vout = (Vce x D)/n (1)
Iout = Vout/Ru (2)

Vcc  |primary voltage
n turn ratio(Np/Ns}
Np |primary turns
Ns |secondary turns

ton jon time

toff joff time :

D |duty ratiolton /(ton * toff))
RL  jload impedance )
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Fig. 2 Main Circuit of prototype MPS
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Fig. 3 Gate driving & control circuit of
prototype MPS

2.3 28nE BEE

RS232C, RS422, RS485% thokgk 4] Sl 7b5
¢ BRE FTEZHE AY R A AH RPAy
oA FH L Ui4dEE slgd. o] FEE2e SCPUE
AEd /0 #as @981 MCPUE Al3ld 1/0E
A BE 75 L IFEE sy F4 dolee
AL photo couplerE o] &34t 4AAAN FT2E
AFE e S RS2329] A9 1 driver Ao 2 1112
F 4383 RS485% half-duplex WA oz Hu 1:3274A
H&9l 7bs3le] RS422%+  full-duplex#2lo2  Ho

11074 F&3k & 4 rh RS485 &2 RS4229) o
£A1 Z MPSY o=dx AYe MPS dW9 7i¢

LCDE ol-83te) MCPUSI d3ha g},

CONN 3(N)

o

i
i
H

—
!
¥
I
—
H

n
:
2

&
T8

7o)

4

/?T?
i

Q
H
£
z
3,

FoleToTe)

|
|
|
|
|
|
I
i
1
|

Hl— =
]E[ CormeneR

&

b

Fig. 4 Block Diagram of Remote Controller
Serial Comm.

T
)
= MAGNE T#01

—— MAGNET#02

— .?.‘s MAGNET#03

) MAGNET#10

R5232C

MAGNET#01

E Key Board

Fig. 5 Block Diagram of Remote Controller
Serial Comm.
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Fig. 7 Temp. variation of Prototype MPS
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Fig. 8 Efficiency of Prototype MPS
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Fig. 9 Waveform of Prototype MPS
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Input AC220V, 60Hz

Power: 1.2kVAmax.
CC mode control
(local manual/key. remote computer)
Range: 0 ~ 35A(0 ~ 35V)/bipolar
Long term stability: *0.02%

’ (of output current)

Output

Load Magnet(Z, = 19)
Over Voltage()35V)

Over Current()35A)
PS Over Temp.{)857) .

Load Over Temp.(selectable {1007TC)
Efficiency 180%(at RL = 12, Jout = 35A)
Volume: 485(19” )x133.4(3U)x450

Protect

Size Weight: 14.9ke

controller: built-in PS

Serial: RS232C/RS422/RS485

8data bit/1stop bit/no parity
Remote |comm. speed: 1200 ~ 1M bps
control comm. method

RS2328 - 1:1 connection

RS422 - 1:1 or 1:10 connection
RS485 - 1:1 or 1:32 connection
Table 1. The Specﬁcations for prototype MPS
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