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Abstract - We have developed a compact high
frequency switch mode converter (HFSMC)
power supply with DC 50 kV output voltage
and 10 kW output power.

Since the inverter circuit uses 25 kHz res
charging scheme, the current is flowing with t
kHz. For the efficient output voltage transform
performed a simple design process using the
transformer principle and the commercial
specification.

For the DC 50 kV output, we employed 7 pa
windings of secondary coils for the series stac
connection of the output with full-bridge rectifi
In this paper the design detail and the test re
the high frequency transformer together with
HFSMC power supply are presented.
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Fig. 1. Simplified converter schematic

< 3F }E 293 &2z FAH4UG.

1HYG FFEe 25 QYVI2A ]i}g"'% gFEd
ekl "o‘é]°i Hosln nAt AF k|
& dolex= Bz T4 Al‘:}

AF dF¥9 EMI filter¥ & AHSAQAd 233 &
°]"7} AEY BS FURE xol2g =UEE kol
g FHATIEE 27t FAHCND ALAZA Y] Ay
B RolA BEoiAE B 29A xolzd Y ANE
Exoz dx v, FUERE= "9 F§ dA¥ie 1
MHzl 40 dB A =ojtt,

ﬂix}%ﬂ F4Ad g8 AANERE FAHE F
de FHE S AANAFE ATY FHo2 ZUH
AR GG AgE A4y, 38 FHEL »H AA
A AHH 3"417]- L-C 234 2% FE& 3
FHdozA A8 F UEF AAE X‘l’o‘ﬁ}c qE
# 29034 Fo &48 dUAE 3T F AES AX
k. FEFN dWEE L-C FRH 29 IGBT 2
Ax2 FAH k. L-C AEFAN =29 Yduida
Zrot %"%‘l-’F-ﬁH- fr& %

V f’ZLC

Hx O]“ﬂ Ay WPy M2

2 ol
O

M= NE,  _ nE,
NsEmput Einput
2 g
3. aFa Hego|

3.1 Hety] MA s

ALAHN e 27T A ¥4 FAEI LAY "9
3 olE uige g o ¥ AMSE =28 £
o, E Ay ALAAAME full-wave bridge W4+
Ab23tE Y. mH 34 480V, 60 HzE A FEAd AF
At o] dge 2 R 2944 Ay dAiAde 2
ALg-3tqich ®Herle 449l olidgE FAgI FAlH
nFDG A4 oF oz H2d 24 AFE A
FAZE AR oA 2144 AFZ v Fetigez

H=

V. 1 Bone

Comrat Pwsnr. “Tomy. Sance

OY 2. AY9AA 2 £5 ooty '
Fig 2. Block diagram of the power supply
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Table 1. Parameters of transformer design

Design Parameter Value
Output- Voltage (kV) ' 50
Resonant Frequency (kHz) 50
Peak Charging Rate (kJ/s) 10
Primary AC Voltage (V) 480
Duty . 0.9
Votage Margin 0.43
Period (us) 20
Switch On Time (gs) 10
Dead Time (us) ~ 2.2
“ISwitching Frequency (kHz) 45
Filtered Primary DC Voltage (V) 670
Resonant Impedance (2) - 5.7
Resonant Inductance (uH) 18.2
Resonant Capacitance (uF) 0.56
Max. Power (kW) 25.7
Qutput Average Current (A) 0.4
Peak Switching Current (A} 238
RMS Switching Current [(A) 75.8
[Turn Ratio 170.5
Maximum Ambient Operating Temp { 60
Efficiency of the Transformer (%) 99
Efficiency of the Power Supply (%) 85
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Table 2. Core specifications of AlliedSignal AMCC-500

Parameter Symbol Unit Value
Core Area Product AwAe cm’ .384.2
MagneticPath Length Im mm 35.6
Cross-section Ac el 11.3
Weight Wt gms 2900
Effective Surface Area SA ot 8545
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Fig. 3. Core loss vs. flux density
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Fig. 5. Schematic diagram of high voltage section
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