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AC/DC Adaptor Utilizing a Transformer with a New Plastic Magnetic Core

7oA
(Ahn, Tae Young)

Abstract - This paper presents a novel transformer with a new plastic magnetic core for switching power supplies. The
proposed plastic magnetic core was realized using a simple manufacturing process and it can be easily designed with
various shapes, suggesting that the manufacturing cost of a power transformer can be reduced using the proposed plastic
magnetic core. The possible application potentials of the proposed transformer a AC/DC adaptor utilizing a transformer
with the plastic magnetic core are explored. The developed adaptor, that has a maximum power of 24W, switching
frequency of 125Kz, and input voltage of 110/220V, has been successfully implemented. A maximum power conversion
efficiency of the experimental converter was measured at 77%, and the output was regulated at 12V within 0.2%

tolerance.
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(a) Bottom view (b) Top view (c) Side view
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Table 1 Coil dimension for the fabricated transformers

Parameters var. Value Unit
Primary turns N, 90 turn
Secondary turns N, 9 ftum
Primary wire diameter b, 0.4 mn
Secondary wire diameter &s 0.8 mn
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Table 2 Parameters of developed transformer

Parameters Var. Unit Value
Primary self-inductance Lp uH 468
Secondary self-inductance Ls HH 6.4
Primary Resistance Rp e 09
Secondary Resistance Rs 2 0.13
Primary Leakage inductance Lki HH 32
Secondary Leakage inductance Lk» uH 04
Magnetizing inductance L uH 436
Coupling coefficient k - 093
Mutual inductance Las uH 51
Effective turns ratio a - 0.125
Physical turns ratio n - 0.1
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Table 3 Design specifications of converter

Parameters Value Unit L
Topology Flyback - DCM
Input voltage range 90- 264 \'% RMS
Output voltage 12 A%

Output current 0-2 A

Maximum power 24 W

Switching frequency 125 kHz PWM
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