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MnZn Ferrites with Low Loss and High Flux Density
for Power Supply Transformer
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Abstract:

New MnZn ferrite with high saturation flux density, Bs was developed as a material suitable for transformer cores built into
fly-back mode power supplies. Addition of NiO into the ternary Mn-Zn-Fe-O system requires higher Fe content to keep the
temperature of minimum iron loss at around 100°C, compared to the original composition. This modification results in
enhancement of Bs at 100°C. The new product “MB1H” was realized by choosing optimal composition so that Bs becomes high

and iron loss is moderate. The transformer made with MB1H, designed to generate the same output power as ones with

conventional materials, has proved to increase saturation flux density 20% at 100°C and to reduce 30% in volume.
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Fig.1 Schematic diagram of electric circuit for flyback
converter
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Fig.2 B-H curves of Mn-Zn ferrite cores (Small curve in the
first quadrant refers to the curve in practical drive.)
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Fig.5 Temperature dependence of core loss in MnZn ferrites
with various Fe203 contents at 100 kHz and 200 mT
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Fig.6 Temperature dependence of saturation magnetic flux
density in MnZn ferrites with various Fe203 and ZnO
contents
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Fig.7 Temperature dependence of core loss in MnZn ferrites
with various NiO contents at 100 kHz, 200 mT
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Fig.8 Temperature dependence of core loss in MnZn ferrites
with various Fe203 and NiO contents at 100 kHz and
200 mT
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Fig.9 Temperature dependence of saturation magnetic flux
density in MnZn ferrites with various NiO contents
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Table 2 Shape and dimension of cores, incremental magnetic flux density, and winding condition of transformers

. Cross sectional area Volume AB . L L
Material Core type (mm?) (mm?) (mT) Primary winding Secondary winding
MBI1H EEPC-25D 41.5 2340 340 ¢0.30 X 2: 70 turns $0.60 X 2 : 7 turns
MB3 EEPC-27D 48.9 3480 270 ¢0.35 X 2: 75 turns $0.80 X 2: 8 turns

(1) MB3 EEPC-27D (19.2 g)

Photo 1 Transformer using MB3 (1) and MB1H (2) designed
to show the same output power

(2) MB1H EEPC-25D (13.7 g)
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