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Tab.1 Temperature excited only by core loss P for the

thermal model of Fig.2 {Temperatere in T} .

LERE | PAW) T 7. T
1 2.03 52.9 60.9 24.2
2 27 61.4 72.3 24.5
3 4.15 76.2 91.9 24.2

2 UmESRREME 2 AEENNERYE
(AEE{.C)
Tab.2 Temperature excited only by winding loss Py for the
thermal model of Fig.2 ( Temperature in °C)

LRKE [ Po(W) Ty Te T,
1 1.92 64.3 472 24.5
2 2.29 72.2 52.2 25.0
3 3.50 94.6 65.4 2.9

23 EIAANERRIF(RESEE:C)
Tab.3 Experimental verifications for the proposed

thermal mode! { Temperature in T}

Pk P, Py MERE | HHEN
T,

8| (W) | (W) Ty | Te | Tw | T¢

1 [ 028 | 1.08 | 24.7 [54.6 | 42.5 | 51.6 [42.7

2 044 | 138} 248 [62.6]47.2]60.549.3

24 MBS HE AR NNRE
(BESL.C)
Tab.4 Temperature simulation by I-DEAS with core
loss P, excitation only { Temperature in °C)

EKH | PAW) Ty T T
1 2.03 50.4 63.4 4.2
2 L7 58.5 76.2 M.5
3 4.15 7.2 %.8 24.2

25 UMEEREMAGNERGNHAE
(BEE&{r:C)
Tab.5 Temperature simulation by I-DEAS with winding
loss Py excitalion only { Temperature in C)

HERE | Pe(W) Ty T Ty
1 1.92 64.9 49.5 4.5

2.29 72.3 5.0 25.0

3.50 92.5 65.3 24.9
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Fig.4 Temperature simulation by 1-DEAS software
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Tah.6 Thermal resistance ve, d for example planar transformer with core size EI22 ( Thermal resistance in “C/W)
d(mm) 4] 0.1 102(03|04|05|06|07|08(09|1.0]|1.1]|1.2]13]14]01.5 1.6
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Thermal design considerations for high-frequency power planar transformer

MAO Xing-kui, CHEN Wei
( College of Electrical Engineering & Automation, Fuzhou University, Fuzhou 350002, China)

Abstract: Higher power density requirement and dramatically increasing eddy current loss (including winding and core

loss) impose severe challenges on thermal design of high-frequency planar transformer. Through heat transferring analysis

of the planar transformer, a novel thermal model considering temperature rise of winding and core independently is

propesed. Then a new design guideline of core temperature by analyzing relation between core loss and temperature is also

given. The thermal model and the design guideline are helpful to improve the planar transformer thermal design.

Experiments verified the thermal model and design consideration.

Key words: switch-mode power supply; planar transformer; thermal design; winding loss; core loss



