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Design of EIE magnetic integrated inductor for double—frequency
DC-DC converters
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Abstract: In order to improve the power density of the double—frequency DC-DC converter, a design scheme of a magnetic
integrated inductor that integrates high frequency inductors and low frequency inductors in an EIE-type magnetic
core was designed. By establishing the circuit—-magnetic circuit equivalent model of the integrated magnetics, the
structure of the EIE magnetic integrated inductor of the double—frequency DC-DC converter was designed, the
equivalent model of the integrated inductance was established, and the magnetic integrated double —frequency
DC-DC converter was simulated and analyzed. The rationality of the new magnetic component was verified. The
results show that the experimental platform verifies that can work stably in the system. The volume and mass of
the integrated magnetic component are measured to be 27.6% and 23.3% of the original, respectively, which im-
proves the power density of the double—frequency converter system.
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Fig.1 Double frequency Buck converter
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Fig.4 Basic model of equivalent magnetic circuit

Ve \V ® Ve
R
e Lo
N N
Niuly Niply
R R,
F g RN 7N
Ry & ¥ Rs ¢ ?, v &,
\ ‘ \ ‘
~ —_ ™ —_
Ny,

B 5 SwuiKELRE

Fig.5 Simple model of equivalent magnetic circuit
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Fig. 9 Capacitance rotator model of magnetic componects
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Fig.13 Transient—state simulation of double frequency

converter with integrated magnetics
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Fig.14 Finite element simulation of integrated magnetics
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Fig.15 Finite element simulation of high frequency inductor

H/(A-m™) BIT
4.091 5x10° 4.141 5x10"
. 3.688 5x10* . 3.735 1x10"
3.446 7x10* 3.491 3x10™
3.205 0x10* 3.247 510"
2.963 2x10? 3.003 7x10™
2.721 4x10* 2.759 9x10™
2.479 7x10? 2.516 0x10™
2.237 9x10? 2.272 2x10™
1.996 1x10° 2.028 4x10™
1.754 3x10? 1.784 6x10"
1.512 6x10° 1.540 8x10™
1.270 8x10? 1.296 9x10™
1.029 0x10? 1.053 1x10"
7.872 6x10 8.093 0x10?
5.454 9x10 5.654 8x102
3.037 1x10 3.216 6x102
6.194 3 7.784 0x10*
[
0 25 50(mm)

E 16 RIFEBRNARTHE

Fig.16 Finite element simulation of low frequency inductor
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