
Soft magnetic materials of TOHO ZINC
*Dust core ?
*Use dust core efficiently 

Toho Technical Center
TOHO ZINC CO., LTD.

TOHO ZINC CO.,LTD.
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TOHO ZINC CO.,LTD.

Typical soft magnetic materials
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HK MK

Ferrite

HF SKHKB HM

HK: Sendust
HKB: Sendust � Hi B
HM: Amorphous dust
MK: MPP dust
HF: Hi flux dust
SK: Pure iron dust

Comparison of dust core and ferrite
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Electrical steel core

Pure iron dust

Ferrite

Amorphous dust

Sendust

Frequency chracteristic
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DC Bias characteristic of dust core and Ferrite core
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Temperature characteristic (1)

-60

-40

-20

0

20

40

60

80

100

120

140

160

-60 -40 -20 0 20 40 60 80 100 120 140 160

Temperature (deg.C.)

C
ha

ng
e 

ra
te

 o
f p

er
m

ea
bi

lit
y 

(%
)

HK
Ni-Zn(850)
Mn-Zn(5000)



TOHO ZINC CO.,LTD.

Temperature characteristic (2)
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Example of a core loss calculation

V in Vout

VL

)(7.1637.12.12
)/(2.1210055.1410848.2

(

)(1.29)(0291.0
5010275.0
102)525(

)(
,

37.1,275.0),(50
50Turnscore,HK12S:

2,100,5,25:

5980.10950.25

4

6

2

mWPfe
ccmWP

fBCfBCP

mTTB

NAe
TonVoutVinB

Then
ccVecmAeTurnsN

Winding

STonkHzfVVoutVVinConditions
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4.805E-051.56952.1168HF(125)
1.234E-041.55302.0323HF(60)
2.147E-051.57062.2103MPP(120)
2.823E-051.53222.1899MPP(90)
2.434E-051.53412.1917MPP(60)
1.828E-051.72212.0148HM

1.068E-041.48451.9992HKBH

8.381E-051.52562.0075HKBS
1.344E-041.48781.9782HKBL
2.527E-051.58172.0967HKH
2.098E-051.61612.1167HKS

4.177E-051.54492.1252HKL

2.848E-051.59802.0950HK
6.375E-041.43321.9897SK

CbaMaterials

Approximate formula and parameter for a core 
loss calculation

P [mW/cc] =  C < B [mT]a < F [kHz]b
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Example of an inductance calculation 
under DC Bias

ADCatHHL

Le
eAeNL

e
mATfedcbae

mATH

Le
NIH

Then
BiasDC

Winding

5)(5.26)(105.26
104.99

7.73100.27550104

104
7.37

8.99501000872.0
501010062.4501010078.1501010825.9501010143.3

)/(:xxxxxx

)/(5010
104.99
505

,
DC5A:

0.275cmAe4.99cm,Le
Turns50core,HK12S:
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TOHO ZINC CO.,LTD.

Approximate formula and parameter for an inductance 
calculation under DC Bias

112.50.0039-4.381E-065.116E-10-2.362E-143.922E-19HF(125)

55.4-0.0002-1.240E-07-1.610E-111.600E-15-3.570E-20HF(60)

124.2-0.0092-8.293E-062.188E-09-2.060E-136.825E-18MPP(120)

87.2-0.0041-3.067E-066.573E-10-5.479E-141.696E-18MPP(90)

59.4-0.0008-8.939E-079.834E-11-5.001E-151.293E-19MPP(60)

60.9-0.002-2.167E-051.409E-8-3.614E-123.353E-16HM

114.1-0.0148-2.371E-068.372E-10-8.196E-142.728E-18HKBH

83.2-0.0055-3.144E-068.040E-10-7.382E-142.405E-18HKBS

55.4-0.0053-7.292E-072.669E-10-2.699E-149.266E-19HKBL

115.1-0.0181-2.147E-068.962E-10-9.065E-143.055E-18HKH

86.7-0.0112-2.782E-069.567E-10-9.769E-143.380E-18HKS

58.7-0.0064-1.226E-064.376E-10-4.485E-141.552E-18HKL

99.8-0.0087-4.062E-061.078E-09-9.825E-143.143E-18HK

72.90.0031-6.725E-061.529E-09-1.400E-134.620E-18SK

fedcbaMaterials

=e = a < x5 + b < x4 + c < x3 + d < x2 + e < x + f x>[AT/m]
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Wave form simulation from 
approximate formula of DC Bias

Waveform
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Core parameter table (1)

22.41

13.16

6.58

4.47

2.74

1.37

0.96

0.47

0.22

0.09

0.05

Volume
cc

146

143

129

148

91

69

70

60

54

31

29

AL value
nH

57.1

44.0

33.6

27.2

27.2

20.8

17.3

13.4

10.3

8.2

6.3

O.D.
mm

35.3

27.5

19.8

14.6

14.6

12.4

10.2

7.7

5.1

4.3

3.5

I.D.
mm

15.0

15.0

12.2

11.9

7.3

6.7

6.7

5.4

4.0

2.5

2.5

Ht
mm

13.971.60436D

10.831.21528D

8.010.82220D

6.160.72614D

6.160.44514S

4.990.27512S

4.130.23210S

3.150.15008S

2.230.10005S

1.830.04704S

1.450.03403S

Le
cm

Ae
cm2Size

?Toroidal core@

O.D. I.D.

Ht

HK core



TOHO ZINC CO.,LTD.

Core parameter table (2)

6.3

3.4

3.4

2.9

5.5

5.1

5.1

4.3

2.1

G
mm

36.2

25.4

21.1

19.8

29.5

24.5

20.0

16.0

11.8

E
mm

12.4

14.7

12.5

6.2

15.5

9.1

8.1

5.5

5.2

F
mm

17.2

11.4

11.4

7.5

19.8

10.0

11.0

6.0

5.0

C
mm

17.2

11.4

9.9

7.5

11.9

10.1

10.8

6.0

4.1

D
mm

20.9

20.7

17.0

9.2

21.0

15.0

13.4

9.8

7.1

B
mm

49.0

35.0

28.0

25.5

42.0

35.3

30.2

24.6

16.0

A
mm

22.26

10.24

6.63

2.16

22.74

7.29

6.73

1.94

0.71

Volume
cc

290

140

120

100

300

197

253

129

77

AL value
nH

9.722.29049EER

9.451.08435EERL

7.830.84728EERL

5.000.43225EER

9.792.32342EE

6.811.07035EE

5.781.16530EE

4.350.44525EE

3.400.20916EE

Le
cm

Ae
cm2

Size

?EE, EERL core@

HK core
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Standard power capacity to core size (1)
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Standard power capacity to core size (2)

���� �� ���
��������!�������
���"
���#���
$�
��!%&''(�"�

���
������������
�����

*
�
�


�
�
�
�

�
�
�
�
!
�
�
#
�

&'

+'

,'

-'

.'
/'
0'
1'
2'

&''

+''

,''

-''

.''
/''
0''
1''
2''

&'''

+'''

' &' +' ,' -' .' /' 0'

&/44

+.44

,'44

,.44

-+44

,A ��� ?BB@



TOHO ZINC CO.,LTD.

Standard power capacity to core size (3)
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Temperature characteristic of core loss (1)
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Temperature characteristic of core loss (2)
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Winding tuning for loss reduction (1)
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Winding tuning for loss reduction (2)
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