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Technology and Application of Planar Transformer Applied to Switch
Mode Power Supply

LIANG Qi, ZENG Qingxuan

School of Aerospace Science and Engineering, Beijing Institute of Technology, Beijing 10081, China

Abstract: An extensive survey of techniques and technologies of planar transformer applied to switch mode power supply is
presented in this paper. The structural characteristics of planar transformer are introduced. The survey analyses the advantages and
shortages of planar transformer, summarizes its different sorts and indicates the design methods and approaches. In the end, some
predictions of future direction are attempted.
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Fig. 1 Typical structure of planar transformer
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Fig. 2 Planar transformer integrated on
printed circuit board

1) o 2

3) Y ] b

200 A, 20 kV °

4) 0

5) 0
PCB ( e

6) o ’

7) o b ’
, (SMT) .

8)
; (EMI) ;

10)
o 11)

4 kV

02 % ,
t6]

o

50 kHz~2 MHz,
- 40°C~130C,



J‘CMK

— %
. eview
(Reviews)
2007 25 16 ( 238 )
> o 33
s . Barnwell ,
, . Philips 3F3
N N N o 2 MHz 3w, 85%",
, Payton 5~25 kW, ,
50 kHz~2 MHz PM o 200
W 14 mm, S
5 e 3.4
97% , 2 MHz, 0.2%'", (900°C) NiCuZn , Ag
) ) [ll]o )
3
(Printed Circuit Board,PCB) . \ 2.1 emx2.1 emx1 mm( 3 ) 8 mmx8
4 mmx1 mm, 6 4, 1~
3.1 PCB 10 MHzM,
PCB ,
, , 20
A/mm?, . o PCB
, 0.25%~0.3% T, Multisource
Payton PCB , 20
kW, MHz B Pulse pulse
s PCB , 30
W , , 3
7.4 mm, 150~750 kHz, _ Fig. 3 Externality of a sub—micron
4OOOC"’13000C planar tl’anSfOI’meI’
3.2
4
1 mm 4.1 PCB
1 MHz, . . o
, o [12]
o Tsuijimotl ( 35 pm, 2
34 mm, 3 mm) (100 pm), CoNbZr g ’
(1.8 pm) ) ©
— , 210 pm 4 ; RM
o 10 pm CoZr g
. 5V,03A,1 MHz , PCB 1
77.5%", PVD,CVD ’ R
7~



J‘CMK

B —
: eview
(Reviews)
Science & Technology Review 2007 Vol. 25 No. 16 (Sum No. 238)
4.2
421
o 5. 6
4.2.2
(15]
7 3
4 PCB P ,S ,3
Fig. 4 A set of standard PCB multi-layers . (a)SPSP; (b)PSSP  (¢)SPPS., 3
5 (a)
s PCB .
° ) 8 9 500 kHz ,3
5 ° (Resistance AC,Rac)
PCB : ; 5 ,(a)
1.70
18 1.65
16 L 1.60 \\
14 / cEg 1.55 \
T 12 / P 1.50 \
~ / m 145
w10 / £ 140 N
E g ol N
/ 1.35 ——|
6 / 1.30
4 - 1.25
2 1.20
0 : 0 i
0.01 0.10 1.00 0.01 0.10 1.00
L84 W]/ mm £ 4 [A] ¥/ mm
5 6
Fig. 5 Leakage inductance as a function of layers separation Fig. 6 AC resistance as a function of layers separation
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