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A Study on LLC Resonant Transformer Design with the
Winding Method of Automatic
Type suitable for LLC Resonant Converter
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Abstract

This paper presents the comprehensive transformer design methodology with the winding method of automatic type
suitable for LLC resonant converter. The problem with conventional LLC resonant transformer is that it is difficult to
implement the winding method of automatic type because all windings are wound in one bobbin. Therefore, the LLC
resonant transformer, which is capable of the winding method of automatic type to multiple section bobbin without
insulation tape and barrier tape, is proposed in this paper and the design procedure of the proposed LLC resonant
transformer is also shown. Modeling and analysis of the proposed LLC resonant transformer using Maxwell 3D
simulation tool are described in detail and a protype 150W LLC resonant converter using the proposed LLC resonant
transformer manufactured by 3D modelling is also verified through the experimental test.
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Fig. 1. Conventional transformer of LLC resonant converter.
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Fig. 2. Top view and internal winding structure with AL
shield of conventional LLC transformer.
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Fig. 3. Winding structure of conventional LLC transformer.
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Fig. 4. Structure of proposed LLC resonant transformer with
multi section bobbin.
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Table 1. Circuit parameter of conventional LLC resonant

converter.
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Parameter Value
P, 150[W]
L, 450[uH]
L, 50[uH]
B .. 0.36[T]
A, 83[mm?2]
Vinmaz 400[V]
J 100[kHz]
Turn ratio 1.7
Transformer size 58[mm]*47[mm]+*14.5[mm]
Core loss limit 120[kW/m3]
50Turns
03 T
BoanlT] >
Mﬂ\_’// ) _ 35Turn
T A, — 102wum?
i - . Ag|= 83mm?®
0.1 &3 >
012 B \\'_~;- N
\——-
04
Sw1 077 Te10 7 910" 1110 % 13a0*  15.a0?
Aa,[mm?]

Fig. 5. Flux density according to the variation of As at 50
turns(N,) and 35 tuns(N,) on the primary side.
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Fig. 6. 3D view of proposed LLC resonant transformer.
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Fig. 7. Visual appearance of an actual LLC resonant transformer.
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