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With the downsizing of switching power supplies in recent
years, efforts have been exerted to develop smaller, more
efficient power supply transformers with higher value added.
[n addition, the need to develop power—-saving transformers
has increased since the COP3 Framework Treaty on Climate
Change Meeting held in Kyoto, Japan, in 1997. As a result,
demand is growing for soft ferrite materials having higher
flux density and lower loss. The current data on ferrite
materials, however, do not reflect the operation conditions
of switching power supplies. It is thus necessary to develop
a new ferrite core evaluation method that enable prediction
of power savings in power supply transformers in relation to
ferrite material formulation, core shape, and winding mode.
We report our current activities in material development and
circuit design, witha view to establishing a new ferrite core
evaluation method and to obtaining power—saving transformers
with higher efficiency.
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Fig. 1 Product line and microstructures by
operating frequency.
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(6H20 £4) a70iE: 400 kW/m® (100 kHz, 200 wT, 100°C), u ;= 2300,

HE = 4.8 g/ce, KPR =30m.

(7H10 #4) 278fE: 80 kW/m’ (500 kiiz, 50 mT, 80°C), 400 kW/m’

(1 MHz, 50 mT, 60°C), u ;= 1500, P = 4.8 g/cc, #KHIE =5 Qm.

(7H20 $4) 7ur{l: 200 kW/m’ (1 MHz, 50 mT, 80°C), u ,= 1000,

P = 4.8 g/ce, HEHIHR=5Qn
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Fig. 2 Experimental setup for measuring dc

overlapping characteristic dependence on core loss
(A B: 150 mT, f: 1 kHz, 400 kHz, dc overlapping:
0 to 300 mT).
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Fig. 3 Circuit diagram for measuring the effect

of operating waveform.
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Fig. 4 Frequency characteristic dependence on
core loss. (Condition: 7H20/EIR3312, f: 400
kHz, 80 C)
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Fig. 5 Schematic illustration of operating
condition.
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Fig. 6 DC overlapping characteristic dependence
on core loss (A B: 150 mT, 25°C, f: 1 kHz, 400
kHz, dc overlapping: 0 to 300 mT).
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Fig. 7 Frequency characteristic dependence on
w’,u”, and harmonic waveform.

Table 1 Increase in loss caused by overlapping
and waveform.

6H20 7H20
Loss of toroidal ring 0. 41 W 0. 20 W
Loss of transformer 0.82 W 0.49 W
Increase by overlapping 2.0 times 2. 45 times
and waveform

(Conditions: A/3: 100 mT;

EIR3312)

J: 400 kHz; Temp.: 25C;
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Fig. 8 Distribution of magnetic flux density.
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Conditions: 7H20/EIR3312 Temp.: 80°C
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Fig. 9 Frequency characteristic dependence on
core loss (Condition: 7H20/EIR3312, 80°C).
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Fig. 10 Distribution of magnetic flux density by
leakage flux of transformer.
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