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(A Study For Characteristic of Forward Converter using
Planar Magnetic Components)
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Abstract

This paper presented a design technique of planar magnetic components for forward converter.

Planar magnetic components are a good solution for high frequency switching-mode power
supplies(SMPS). Since these kind of magnetic components have some advantages(low leakage
inductance, low profile, low weight, minimum EMI etc.) that improve the SMPS performance, their
use is growing in the last years.

In this paper, the performance of designed system is verified by simulation and experiment by
comparing the system using conventional magnetic components and the system using planar
magnetic components.
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Table 3-1. ®suldl w2t PCB3<, DC A&

EURE = P

Ferrite core : E18/4/10-3F3+PLT18/10/2-3F3

Turns ratio 9.2 82 51
Track width (mm) -

Primary 1.0 1.0 2.0
Secondary 45 45 45
Number of PCB layers

Primary Jor4 Jord Jor4
Secondary 2 2 1
auxiliary lor2 1lor?2 1or?2
Total 6or8 6or8 6 or 8
DC resistance (m£2)

Primary 110 110 30
Secondary 6 6 3
Primary inductance

(pH) 243 192 75

Table 3-2.95uldl wa} & 5 9w

Turns ratio 9:2 82 51
Primary current 0.8 0.85 0.75
Primary resistance (.11 0.1 0.03
Primary loss 0.07 0.08 0.017
Secondary current  3.61 3.39 3.77
Secondary resistance 0.006 0.006 0.003
Secondary loss 0.08 0.07 0.043
Total copper loss 0.15 0.15 0.06
Core loss 0.56 0.77 2.1
Total losses (W) 0.71 0.91 2.15

Table 3-3. 2914 Falol ujz} % &4l vlm

f Vin Semicond. Magnetics Total
(kHz) (v) losses(W) losses(w) (w)
300 36 2.11 1.34 3.45
48 2.38 1.27 3.65
72 3.19 1.19 4.38
400 36 2.13 1.20 3.33
48 2.52 1.13 3.65
72 3.58 1.05 4.63
500 36 2.33 1.16 3.49
48 2.67 1.09 3.76
72 3.98 1.01 4.99
600 36 2.61 1.22 3.83
48 2.84 1.15 3.99
72 4.39 1.07 5.46
700 36 3.05 1.22 4.27
48 3.01 1.15 4.16
72 4.81 1.07 5.88
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