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Coreless Electronic Transformer
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Abstract © A coreless electronic transformer is proposed. Conventional iron cored transformer is heavy and

bulky and it has substantial amount of no load loss. On the other hand, electronic transformer can be made of

negligible no load loss and is small size and lightweight. It consists of rectifier and PWM inverter. Electronic

transformer is easily modeled to conventional Buck converter; therefore, output voltage is controlled by duty

ratio. It iz thought to be suitable for applications where the operation duty is low. In this paper, a novel

coreless transtormer is proposed, then it's detailed analysis, simulative and experimental results are presented
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Table 1 Line voltages around the world

Countries Voltage(V) | Frequency(Hz)
Japan 100 60
China 220 50
United Kingdom 240 50
(ermany 230 50
United States 120 60

2. M2 cHPower Stage)2l ZI27HHE 2 o 4
Aot A AAA EdAEHY Mg AA

- 168 -



P

AAE
A 32 E Fig 19 Yehidoh
o e
(a)
(b)
Fig. (a) Basic concept of power conversion of

thef electronic transformer
(by A practical power stage scheme of the

electronic transformer
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Fig. 2 AC-DC converter : diode bridge rectifier
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Fig. 3 DC-AC converter : bridge inverter
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Fig. 6 OBeratiﬁnal @nodes of buck converter circuit
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Fig. 11 Drain-source voltage and inductor current

Fig. 9 Gating signal gefferftion circuit for Q1, Q2,
Q3, and Q4

}/. e v Fig. 12 Output voltage and inductor current
4 NEHON Y NE
S E N

AlEF oA 2 Add AMEd A" Feidele
Table 2 Yeh] it}

weass COM P D)V
!

QL ~ M IRFF 450
De Dp DSEI 12 (6A
Diode Rectiffer KBPCI508 Fig. 13 Output voltage and output current
SL=1= B0uH 58 T
de AT o o w2l Ad ETe) $42 2997 A
— o PSpiceE o]&dte AEH A& T3 A
Zu 32 502, Ede)ld 7RIZE Fig. 1Y AAD =29
Bootstrap 41 14 Fig. 9(a)9 Alo|8 209 Fig. 89 AdFFo==
297 Fhe 8 W2 AZH AN E A Bsteh 297 Fob

= SkHzo)w B3 5002 ARk

Fig. 1014 B @ Ff&(Duty Ratio) 052 4

‘) —_— e M, A 9FFR A9 Aoz
b 2 % Ak 2242 $0) &5 33

/ @ Shoh ohie 9AAA el melal)rh et
AL Fig 99 Aol 24827 135 A4S

A2 By NEAY v, )0 VTG W)

£330 JK/FFY AAE8]Aledge trigger)=dA
ARAAN mAPERE Al gEAJET AAH 7

41 AlE2old Ant

Fig. 10 Input voltage and output voltage o & o]}

- 172 -



Fig. 14 Input voltage and output voltage

Fig. 15 Drain-source voltage and inductor current

Fig. 16 Output voltage and inductor curent

Fig. 17 Output voltage and output current
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