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A kind of low leakage inductance planar transformer
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It’s necessary to decrease the leakage inductance of transformer because it often produces a large voltage peak as device
is turned off, meanwhile the large voltage peak is a source of EMI and produces a large voltage stress and affects the
power supply’s efficiency. This paper proposes a kind of low leakage inductance planar transformer with shunt mag-
netic circuit structure, the primary winding number of this structure can be decreased to 1 turn and the equivalent
secondary winding can be decreased to less than 1 turn, therefore the leakage inductance can be decreased remarkably,
and it can be used to various turns ratio of high frequency transformer expressly in the transformer of low voltage and

large current power supply. The shunt magnetic structure is verified with Maxwell 3D.

Key words: Leakage inductance  Planar transformer

Shunt magnetic circuit

1 B|F

AR, FRRWAE T ERAN Y, R
REEMOEE, FXRWNCRTREBRERLE,
80 R AR T T X R B 2 R
AERFRENESLE, BAEERNRBREE
EHRETHAL ), KRENLTFRBE ST X
ORI, 2 AR L
(e=-L2), 3x—MRLrE 3R AL 55 504000 X
WE T4 X, WX LET B
BFRHEF XL ERKMRER S, 55
KT R MATE X, B NEEH 00 R 8
RAERLEL,

A, W NEESRBAEA W T LA, (1) %

FERGERAFHAR THEARERERABL 54
¥, XRENEERFRSSGHELHE 7 RIEL,
(2) RAFEHEESEHN, (3) REEERE. B
HRMBEZERE, (4) EMEARE, (5) BERE.
BUSAXEsRH. HPE M EEER LRRA
B, AMBTEESERMBELHYRE, CEAXES
GUAMPWB/DRERY. ATHARKEERHTE
B, AXRE—FOTRBEEREHN, TEFERAX
b5 1T A B SRR

2 EERSTREBSG

2.1 &#1 (EEe2:1)
EXREWEESRSARBESHME 1 iR, Bl

50 | Power Electronics



%514:5@1* (RIRF) 2009 E3H

Components and Modules

GHRA LM, H “E” MEEREHGAESEHEKD
PAES AR, AR RS R4
ERBIAGAN—B0. PHHBENEESERE
AP IMNIE 2 Fn, Wl B EL RS
FHBE, BREAKHARELH, HEE, BlaL%HE
HA2:1, BIASAMSEHERRAE 0.5 @, Hila AR
FER/ARE.

(b) ElinsReA (c) #
B4 RRBRTEFSHEBREHLZZ

(a) EEits

() S FEIASHE  (b) RiasRA (c) KL
B5 REHMTEEESR

(o) BlihEAz— () BlNSEZ = (o) ##l 230K B Maxwell 3D B4+ E LR GRS
B1 EEBRTERSHHKRENZ— JERSRIRS, R 6 Frw, WL, 41 MEWI Mk

BN, MEEH1 MEER R,

2.2 11 ([mEk2:1)

0.035 OPrim Leakage
0.03 inductance (uH)
0.025 M Sec Leakage
0.02 inductance (ull)
0.015
2 (ERBTERERETIRBRID 0. 01f] ' I
0. 005

0
NS FE AR BB — 52, A AT 4 T R TR
AT T ok, W 3 R, E6 MHTE SRR L
Q 3 BRGNS BN
3.1 1
@B () Einks A SRR T f0 B B4 R 5 R e e 8 4

FINE— SRR, WHE7 R,

) Elia%EZz— (DELLREZZ () ##l
\
3 RRREERSAHMBENZ

2.3 g (AEE2:1) (a) BllihEEAZ — (b) Fih5e4R
FER T B — RS IR 4 AR,
2.4 fRig4EM (MHEk2:1)
R T U UE 43 T B A A R AR R R R AR, A

REGEEMTESRMES iR, (c) BlinskAz = (d) #E4L
2.5 BEEIMaxwel | 3D{FE E7 44 WELGEITEE S BA A T EHET

Power Electronics | 51

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



(EHEF) 2009 F3H

2 SRR

Components and Modules

3.2 &yl 7
AHEM I HEDEHAMB P2 B D FEHTHE
HEZ A HE— S B ILIHRE, WK 8 Bk,

B8 £ MEASERFEES BlihLA s HT
3.3 iREH Maxwe | | 3DTHE

AR Maxwell 3D iHEESH TEHETIR, R
SRR LA LT AR AR R IR RE R BN, wE
9 Fim, AI, SEMZHHTIE, SR # IR
MEFN R, LW HFRRD,

OPrim Leakage
inductance (ulf)

MSec Leakage
induct ance (uH)

0.016
0.014
0.012
0.01
0.008
0. 006

0.004
0.002

0

W RN W TR V.

ey ShuclH Infer
Shuc | Shuc

E9 HEAREATINS HRERSNTERNBBILE

Shuc |

R RBR/NESEELARE
Bt % RiL%EDE DS D THHUEENSE
B HEE AER AN AR K ZEMERZLL

2:1 1/4
3:1 3 1 3 1 1/9
4:1 2 2 2 1 4/16
4 1 4 1 1/16
51 5 1 5 1 1 /25
6:1 2 3 2 ! 9/36
3 2 3 1 4/ 36
6 1 6 z 1/36
7:1 7 1 7 1 1/49
8:1 2 4 2 1 16 / 64
4 2 4 1 4/64
8 1 8 1 1/ 64
9:1 3 3 3 1 9/ 81
9 1 8 1 1/81

4 BEHRNSEIERXR

EARTE S I 2:1, HATRERHE 2,
B b 35k 43 10 B A MO R B L/ e 4 0
B2, BRFEIFTIHANEBEEOBW, R
BIHNEE R LS, WE6 Bz, WREERLEAMN
i H B0, 7B R R A A B SR R I Ky 7
B ERETARKS 0 RERME 1 7R,

5 %ig

A SCHR 56 o0 70 R R 45 M AR TR 45 FT DAKE AR R A 48
LEENGER:+ €7 W NS R N il W R s A 0 O e
BE WD, X RS T DA T S R ECRY &
B AR, JLHTILAR FARE R BRI X EREE
2, RASHEESN TEFAREERS, HE4MmK
Y, pHEERDY, HTERIWHRELSH, HE
Mo BBSEHFR, WTAETERMER.

&R
BER B, WEELEA, WL, 87, A

2 R TR AR,

SE B

[1]Hayes, J. G. 0’ Donovan, N.Egan, M.G.0  onnell, T.In-
ductance characterization of high-leakage
transformers. Applied Power Electronics Conference
and Exposition, Vol. 2,pp1150-1156, 2003.

[2]Jia Wei, Fred C. Lee. Two novel soft-switched, high
frequency, high efficiency, non-isolated voltage regu-
lators———The phase-shift buck converter and the ma-
trix—transformer phase buck converter. I|EEE Trans.
on Power Electronics, Vol. 20(2), pp292~299, March
2005.

{(3]Liu Yan, Wang Jinmei, Lan Zhongwen. Leakage induc—
tance of power transformer in high frequency switched
mode power supply. JOURNAL OF MAGNETICS AND DEVICES,
Vol. 37(5). pp54~60, 2006.

[4]Dauhajre A. Middlebrook R D. Modeling and Estimation
of Leakage Phenomena in Magnetic Circuits[C]. Record

of PESC: pp213~226. 1986.

52 | Power Electronics



