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WARNINGS

Note: Read ALL the following BEFORE using this product.

While this product may have additional applications, Hitachi Metals,Ltd.expressly disclaims any and all liability
for any loss, damage or injury resulting from any use of this product that is not in strict accordance with the
Hitachi specifications and guideline for installation and use accompanying this product.

Follow all Guidelines at all times while using this product.

Select material grade and type of ferrite core that meet requirements of appliances in inductance value,
maximum saturation flux density, power loss, temperature characteristics, frequency characteristics and Curie
temperature etc. within the tolerance specified in our catalog.

This warning indicates possibility of personal injury and material damage,
in case the product is not used properly.

PRECAUTIONS IN HANDLING AND USAGE

1. Parameters like inductance may change by shock in ferrite cores. Also, it may become difficult to achieve proper characteristics if
cores are subjected to even momentary magnetization by strong magnet. Handle carefully.

CAUTION: The edge of the surface of ferrite core is sharp. Minute burrs may be present. Handle carefully.
Ferrite cores are weak and prone to shock damage. Shocks may cause cracking and chipping in cores.
Inspect ferrite cores for cracks prior to use. If ferrite cores are used without inspecting for cracks,

deterioration of characteristics and heating may result.

CAUTION: Observe the following to prevent injury caused by cracks or chips. Protect eyes from broken core pieces.

Do not drop or expose ferrite cores to shocks because it is easy to cause chipping.

Keep strong magnets away from ferrite cores. Magnets may break the core by shock.

Do not subjects cores to rapid changes in temperature (heat shock). If rapid temperature changes are required,
please contact Hitachi Metals,Litd. first.

2. CAUTION: Not consumable by humans. Keep away from infant.

DESIGN GUIDELINE
1. CAUTION: Possibility of ignition and heating. Follow all guidelines carefully.

a. Insulation resistance or ferrite core is not high. Do not use as an insulator.

b. Tryinsulation treatment using case, bobbin or tape.
Consider allowable current before selecting wire for winding. To prevent insulation defects and incomplete shorts, do not damage
the wire by tension, rubbing or projections of winding, etc.

d. Select material and decide dimensions in accordance with Safety Standards such as UL, when designing bobbins.

e. Provide appropriate clearance between ferrite cores and cases, bobbins and coils.

f.  When using cases, bobbins and resins, select heat resistant transformer materials with thermal expansion rates close to that of the
core. Core breaks may occur by forces caused by difference in thermal expansion rates.

g. If using resins such as adhesives, varnishes and paints, use only materials that are noncorrosive to core and parts.

h. If using high voltage circuits, keep appropriate space between, or distance along surface and insulation distance of coil.

i.  In case of divided circuits and bifilar winding, do not allow the current to concentrate on one side. The difference of number of
turns may lead to abnormal heating and ignition.

j. Avoid the flow of fault current to transformer when another circuit is in trouble.

k.  Provide enough space (between transformer and peripheral parts) to avoid the deterioration of and damage to peripheral parts
because of heating of transformer.

2. Select deburred and coated cares. Wire scratches may be caused by burrs on the surface of core when winding directly on ferrite core,
causing shorts.

3. Leakage flux may cause malfunctions of appliances. Check effect of leakage flux by using the appliance and peripheral appliance in
advance, and take appropriate corrective action.



g FEEMDERBA (Terms and Definitions)

1. #¥&ERER (Initial permeability) ui
@SR D5 E Z R IS < Ufc & EDIRIEEREDBIR(E,
(The limiting value of the amplitude permeability when the field strength is vanishingly small.)
Li=lim ua
H—-0

2. =shEWER (Effective permeability) ue

RNHEERNEH T T OTOICILDESA V5T 05V AICK 2 TKD B5NDERE,
(The permeability obtained by the self-inductance of magnetic core in a closed magnetic circuit where the flux
leakage can be ignored.)

L C
pe= ———Cs
Uo N?

L :3d0)LbOBEEA V50452 (Self-inductance of coil)

Lo : BZ5BEREER (Permeability of vacuum magnetic constant)
N : 3-1)UEE (Number of winding turns)

C1 : BDE# (Core constant)

3. IREERE (Amplitude permeability) ua
JEBEIRRB(C &0 D CHSRE S R ICEBMICZE(E U, DD Z DS DEIHENEICIED K S IFHFZAEBENI U Tl DRERZBE D
RER(E L SR DR S DSERED 518 5N D HFEHE.
(The relative permeability obtained from the peak value of the flux density and the peak value of the applied
field strength, at a stated amplitude of either, when the field strength is varying periodically with time with an
average of zero, and the material is initially in a specified neutralized state.)

4. BEZERE (Permeability of vacuum magnetic constant) o
BZEDBEHER,
(The permeability in vacuum.)
Lo=4mr X 107 (H/m)

5. BAMIRSRZRE (Saturation magnetic flux density) Bs

BIFORI LIS T DR E,
(The maximum intrinsic induction possible in a material.)

6. BARERZE (Maximum magnetic flux density in a hysteresis loop) Bm (mT)

B-H MR CODRKRDHRZE,
(The flux density at high field strength.)

7. FREBRERZE (Remanent magnetic flux density ) Br (mT)
REBHREBREDET. MEZHSEFORED SERICHFZZLIBTESNS DD,
(The value of the remanent flux density when the material is brought from saturation by a monotonically
changing field.)

8. {®H/ (Coercivity) Hc (A/m)

WREEZSZICYT DHFRDIES,
(The magnetic field strength for which the flux density is zero.)



9. BEHEhEMER (Apparent permeability) uapp
BODERMEICEVWVCAEIANIIVDA VI I5 A %Z LZ. B UM IVTHOZREV TR LfceA V505 VX Lo TEIo 2
BHD,
(The ratio of the inductance, L of a measuring coil when assembled in a specified position on a given core, to
the inductance, Lo of the same coil measured without the core. )

L

M app=
Lo

10. 14 494> Z%# (Inductance factor) AL

TARRRDAIE DA IV TR BICBWW e EEDA VI I I A%, BEOD 2 FTE|>E,

(The inductance of a coil of specified geometry, placed on a given core in a specified position, divided by the

square of the number of winding turns.)
L
N2

N : HHROBIED A IVICBI(F D5
(Number of winding turns on the specified measuring coil)

L : ZOOA I ZEBODEROUEICEWCEEDA VT IR
(Inductance of the measuring coil when placed on the core)

AL=

11. #85{%# (Loss factor) tan &

EXTFTUIRIBRERE. D TFEMERFEEN. MUOKRBERFRHEZEWVND,
(The sum of the hysteresis loss factor, eddy current loss factor and residual loss factor.)

Rm _ Reff - Rw
wlL wlL

tan 6 =

Rm : BD\EIFmDig%EH (Loss resistance of magnetic core alone)

w B=ERE (Angular velocity)

L :®BoESSHREIACILDOBEEA V549X (Self inductance of core with coil)
Reff : @02 =Tz )LDIEKXIEY (Resistance of core and coil)

Rw : O+ )LDiEkiEH (Resistance of coil)

12. 8RR (Relative loss factor) tan 6 ui

BREFERERIERERDE
(The ratio of loss factor to AC initial permeability.)

tan & ]
M (K )?
5% (Note) : WEEEROF v v THUNSVEHE, ROXHDRILT Do
(The following formula applies when the gap of magnetic circuit is small.)
tanéd tan &
i ue




g HEEG)EHBH (Terms and Definitions)

13.[0\E5% (Core loss) Pc (W)

BHOCESEIMIC (L I DA ZEIIN U TR, BODICIRIRENERICTZ D ES,
(The power absorbed by a magnetic core and dissipated as heat, when the core is subjected to an alternating
magnetic field which results in a measurable temperature rise.)

14. B{{ARERLLMES (Core loss volume density) Pcv (kW/m?3)

BRSO ORIIER,
(Core loss per unit volume of a magnetic core.)

15.Q (Quality factor) Q

BREDIEZEDTEE,
(The reciprocal of the tangent of the loss angle.)

16. UIEMERD;BERE (Temperature coefficient of initial permeability) au
BE T DS T2 [CEEEEEIFED. 1CTHD DBEHEROZ(EZEWND,
(The fractional change of permeability per 1°C in a temperature range from T1 to Tz.)
MUiz- Ui 1
Uin . Ta-Th

uivRE T [CBIF 2 90ERER (Permeability at temperature T1)
Uiz: BE Te ICBIFBUhERE (Permeability at temperature T2)

aui=

17 IEREROENRERE (Relative temperature coefficient of initial permeability) Quir
BESS o L | ZERERTE > 1B,
(The temperature coefficient per unit permeability.)

aui
auir=

18.% 2 U—EE (Curie temperature) Tc (C)
ZORELUTTIEMEDEHMERE T T UBEEICED., Z0RELU ETIFEREICTDEE,
(The temperature below which a material is ferromagnetic or ferrimagnetic and above which it is paramagnetic.)

19.##1 =K (Resistivity) o0 (Q - m)

BODDBEARS., BMERED b DESET.
(The electrical resistance per unit length and cross-sectional area of a magnetic core.)

20.ZE (Density) d (kg/m?)
WoODAFBEEEEHNSEHT D,
(The density of magnetic core is calculated from its volume and weight.)

W
d=——
v



21.8DEE (Core factors)

Ci:

Ca:

BZ SNIEEIROBDICDWT, BIB7ZEKRT DHhREBOBIE(Ca > TRlo fcliidk L ZHBEREBICED . ZTNEXMINT
DHIREROMIETRE A T o lcED#F.

(For a core of given geometry, the summation of the quotients of the elements of the magnetic path
length L measured along the assumed mean magnetic path by the corresponding cross-sectional area A
of the magnetic path elements.)

BSZ SNICAARDEDICDWVWT, BiigZ(FRT P REBOBIE IS > CRI o it R L ZHIBEREBICED . FTNZERNT
DHIERERORERED 2 T TE| > IEEDIEF,

(For a core of given geometry, the summation of the guotients of the elements of the magnetic path
length L measured along the assumed mean magnetic path by the square of the corresponding cross-
sectional area A of the magnetic path elements.)

L
Ce=% ———
A2

22 WKL 0E~;% (Effective dimensions of a magnetic circuit)

S Z SNICAROBD & L U —fEig TSI (CE MR BME O+« IV D DB SOEE. BEENO3FE. 8L, CobtO
A FIVBDIFRE THE—ME CEDS A SNIEHDEE—DM B ZRDBDET D,

(For a magnetic core of given geometry, the magnetic path length, the cross-sectional area and the volume
that a hypothetical toroidal core of the same material properties and of radially thin uniform cross-section
should posses to be magnetically equivalent to the given core, within the limit of the Rayleigh region.)

RLh#ERE (Effective cross-sectional area) Ae
Ci
Cea

Ae =

E3HER R (Effective magnetic path length) Le
c
Ca

Le=

EWATE (Effective volume) Ve
ci

Ve=Ae-Le = .
Cz



) FH A A N Design Guidelines)

VB~ R E THIBTE $ T
HASERMIC OV T TRETE .

090000 00000060200060006000606060606000860

® r5L(OWARMT)
Drum Core (OWA Type)

@® 5L (OWA2%17)
Drum Core (OWAZ2 Type)
% A1>A2

e A B

A=15~6.0
B=06~50
Cz=Z=AX1/3

Dz=02
E=02

A=13~20
B=095~138
Cz05

D=0.18
E=02

- Small or thin type is available.
. Please contact our sales office for details such as each
dimension.

6000000000000 060000000C000000000000000000000006000060000600000

@® 5L (OWB %1 7)
Drum Core (OWB Type)

% AT>A2
oV N
| Al X B A1=20~60
TR T A2 =2.0~86.0
TIT B=07~50
] C=A1X%X1/3
D) D=02
| E=02
\-/ Lt | \ y,
A2 D D
= |

® V.07 (SP-OP %1 7)
Ring Core
RS LOF EEAEDER L —ILFEIATTT,
AREEHERICELTVWET,
For magnetic shielding combining with drum core.
Square type is suitable for auto mounting system.

o |



0009000314
長方形


® Ao OTa7F @ *+vy7RSCa7
Single flange OT core Cap type SC core
=W FHEX vy AT EHRAEDE TERAT S OTAT7 EMAEDLE SR Z & TIREIEYIIEET T,
EYVINHIRTT, Combining with OT core, low profile is possible.

Single flange type combining with cap core
for magnetic shielding.

: A=25~70 A
B=06~50

= C=AX1/3 @
D=025

=
D
. =
om -l P '_l;ﬁ
=
@ BIKS L SWATP
Square type drum core
__A B
i A=20~60
] B=20~150
" o C=08
b e D=05
N B E=1.0
D| E_[D



0009000314
長方形


5 FH A4 R pesign Guidelines)

HLUEUBRBEEM AN METRVERHZVEHRITTY,

ToTFTFHAHSIZVIE T LEZ—IZEL TWETD,

Baculiform and flosculous cores for small diameter and long length using extrusion technique.
Suitable for antenna and filter.

@ HLHL (OB&217) @ HLHL (SD&17)
Extrusion(OB Type) Extrusion(SD Type)
A B A B
Q

@ HLEL (OP%T)
Extrusion(OP Type)

A B

®/N—-17
Bar core

A=30~150 MPRHAE LT, NCTY oo FMTIC L34 > TR HIT> TV ET,
B=10.0 For the first investigation,
C=30~150 samples made by NC machining are available.

10



11



P

J M' EEI*@E (Mn-Zn %M' ﬂ)(Material characteristics for Mn-Zn)

12

MEIX 5D R HE
Classification of Material Advantages Material Name
eiESvp s SR (100kHz LIt ) TEBA-ERUBREE L AMETT, ML>U—X
Low Power Loss Outstanding low power loss in high frequency range( = 100kHz). ML Series
= Bm - /ST —#%} EE,PSLEER(120C) £ T, BNAKRBELERLAEAMETT, MBU—X
High Bm and Power Outstanding permeability from room temp. to high temp(120°C ). MB Series
= Q#f#d A ERBEHINEL, BVWSE—F X EFLEMETT, MQ ) —X
High Q Low relative loss factor and high impedance. MQ Series
=B R SVERERER LMETY, MP > 1)—X
High Permeability High permeability. MP Series
N=N =2 s e
IRRSRISEMESIEME | 1 g (20 ~ 100°C ) TEREOTILE HE L AR TT, MT &0 =X
Stable permeability for temp. o . 0 )
Stable permeability for wide temp. range(-20 ~ 100TC ). MT Series
change
{Kig5%41¥ Low power loss
-+ L
HE L $1¥ ML12D ML24D ML25D ML30D ML33D
Characteristics Unit
B REER ui 203G + 25% + 25% + 25% + 25% + 25%
Initial permeability 1200 2400 2500 3000 3300
BARIRICR 2 Bs | 23C 540 490 520 510 530
Saturation magnetic flux density mT
ENANELSE  800A/ 3% 1200A/ o ¢
Magnetioc field SgnOA/m ES 1200?/m 100C 440 360 420 3 390 400
HRERREE Br 23C mT 280 140 130 120 120
Remanent flux density 100°C 200 60 60 % 80 70
RN Hc 23C 60 12 12 % 12 11
. A/m
Coercive force 100°C 50 6 8 X 7 8
RIIARAH tan 6/ ui 100kHz | x10° 35 50 35 35 35
Relative loss factor
23C 220 ¥ 1 680 600 560 400
B A TERLDIB R 40°C 190 X1 365
Core loss volume density 60C | \\y/me 180 31 450 300 380 340
Pcv 100kHz 200mT 80°C 200 X1 400 250 430 330
%1 1MHz 50mT 3% 2 500kHz 50mT 100"0 250 %1 400 300 550 355
120°C 340 x1 480 420 690 420
aN=] i
AR R auir | 5060 | x 10 1.0 5.0 45 35 20
Relative temperature factor
—-<8
x - YRR U C 240 210 240 220 230
Curie temperature
T
B o p Q-m 6.0 5.0 8.0 5.0 8.0
Electrical resistivity
524
R . s kg/m? 4.80 X108 480 X108 4.85 X108 4.80 X108 4.85 X108
Density




= Bm. /\O—%2%l High Bm & Power

= L
4‘1&. . $1¥ MB19D MB22D MB28D MB30D
Characteristics Unit
T ERGER ui 23 +25% +25% +25% + 25%
Initial permeability 1900 2200 2800 3000
BAMBREE _ Bs 23C 530 510 530 480
Saturation magnetic flux density mT
EAN&ESAR 1000 A / m #1200 A/ m o .
Magnetioc field 1000A/m 3 1200A/m 100C 440 420 X 440 340
RBHEREE Br 23C 300 180 100 180
. mT
Remanent flux density 100C 70 160
1REET Hc 23T 22 15 15 12
. A/m
Coercive force 100C 7.5
THXHRAREL tand /ui | 10kHz <109 35 25
Relative loss factor 100 kH z 55 3.5
23C 800 850 480 1100
40°C
BT ATERLDIER 60°C 540 600 310 1150
Core loss volume density 80°C kW/m?3 430 520 400
Pcv 100kHz 200mT 100°C 370 500 520 1500
120°C 350 620 620
140°C 420
8 N=| ,\‘ H o
AR R AR 56 ~ 60°C X106 6.0 6.0 20 22
Relative temperature factor
1] —38
*al iR Te C 240 240 240 200
Curie temperature
e o 2 Q-m 8.0 5.0 8.0 0.4
Electrical resistivity
R
B ds kg/m? 485%x10° | 485%x10° | 485x10° | 4.85%10°
Density

13



Q *ZEE*##'E (Mn-Zn %*Z‘*gl-)(Material characteristics for Mn-Zn)

14

= QR / SE®EEME HighQ / High permeability

ﬁﬁ. . iﬁz MQ40D | MQ53D | MQ10T | MP70D | MP10T | MP15T
Characteristics Unit
ERER i 053G +25% +25% +25% +25% + 25% + 30%
Initial permeability 4000 5300 10000 7000 10000 15000
BAFNE R E Bs
Saturation magnetic flux density 23°C mT 460 440 390 430 400 400
ENhN&ESE  1000A/m
Magnetioc field 1000A/m
REHRERE . Br 23C mT 120 100 100 120 120 120
Remanent flux density
L] He | o3¢ A/m 10.0 8.0 4.8 8.0 6.4 25
Coercive force
HEXFIRRIREL tand /ui | 10kHz | . 5.0 10.0 10.0
Relative loss factor 100kHz 10.0 10.0 30.0
N | 20~20C -10~10|10~30| 0~20 |1.0~3.0|1.0~3.0| 0~20
S T AU 50 ~60C | X106 [-1.0~10| 0~1.0 | 0~20 | 0~15 | 0~20 [-1.0~20
Relative temperature factor
60 ~100°C 0~20
: » _ N
*E.ﬁ DAL . = 106_] X106 3.0 2.0 2.0 2.0 1.0 1.0
Disaccommodation factor 1~10min
1] —8
*a Ui Te c 160 150 120 130 120 110
Curie temperature
=

i - e Q-m 1.0 1.0 0.1 0.1 0.05 0.01
Electrical resistivity
BE ds
By kg/m3 14.85 X103(4.85 X10%14.90 X102 4.90 X10%|4.90 X103(5.00 X103

EERENEWELTEME Stable permeability for temp. chansge

bEdc Bify
Characteristics Unit TS0 | e
ERGER ui 23 + 25% + 25%
Initial permeability 3000 8000
AR R 2 Bs
Saturation magnetic flux density 23°C mT 530 400
ENANEESE  1000A/m
Magnetioc field 1000A/m
9] iz
PR R . Br| o3¢ mT 100 200
Remanent flux density
RS He | o5 A/m 12 5.6
Coercive force
RO @O /U yokHz | x 10° | 35 15.0
Relative loss factor
AR R : -20 ~ 20°C -1.0~1.0|-05~1.0
Rl 5 I 20~ 60C | x 10° [-1.0~1.0[ 0~1.0
Relative temperature factor
60 ~ 100°C -10~1.0| 0~1.0
18%$ DA RE DFE |1~109 | 06 30
Disaccommodation factor 1 ~ 10min ’
1] B8
Fal —RE Te c 240 110
Curie temperature
=R o
Electrical resistivity Q-m 50 0.05
HE ds kg/me |4.80 x 10°]4.90 x10°
Density
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G *Z EEI’E'& (Mn-Zn %*Z ‘*'SI- ) (Material characteristics for Mn-Zn)

€ Material : ML12D

?}Jé&?$ - M 23T 1200 =+ 25%
Initial permeability
B R E 23C 540
Saturation magnetic fiux density Bs mT
ENHN#E&SR Megnetic field 800A/m 100°C 440
HBURETE 23C 280
. Br mT N
Remanent flux density 100C 200
23C 60
{%ﬁj}_ Hc A/m N
Coercive force 100°C 50
23T 220
e e 40C 190
BURBRROEE 60C 180
Core loss volume density Pcv kW/m?3 80°C 200
f=1MHz Bm=50mT
100°C 250
120°C 340
#Ei##s%f?ééi f=100kHz @n s / i % 10° 35
Relative loss factor
1] —38
jF:l. ) —BE Tc C 240
Curie temperature
IR
Electrical resistivity p Q-m 6.0
it % R
ik ds kg/me 4.80 x 10°
Density
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability — Frequency
5000 ‘ ‘ 10000 —
|
10kHz 23°C ]
5 4000 ] =
- 3
2 oy
'.(6“ 3000 = ~
g g 1000
g 2000 - c
E LT s
< 1000 ] =
0 100
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 1 10 100 1000 10000
Temperature(°C) Frequency(kHz)
Bs,Br — Temperature Core loss — Temperature
600 500 T
500 — . 1MHz
Be — “g400 50mT
400 2
= <300
E a
50 IR AR %200
3] B B, SR o
200 r o
[e]
100 o100
0 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)
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5 *Z EEI’E'& (MI"I-ZI"I %*Z ‘*4 ) (Material characteristics for Mn-Zn)

€ Material : ML24D

B RGER : .
+ o)
Initial permeability = 23C 2400 =+ 25%
IR E 23C 490
Saturation magnetic fiux density Bs mT
ENANEES: Megnetic field 8O0A/m 100°C 360
TREWREE 23C 140
. Br mT .
Remanent flux density 100°C 60
23T 12
{%ﬁﬁ. Hc A/m .
Coercive force 100°C 6
23C 680
BT TR DI85 60C 450
Core loss volume density Pcv kW/ms3 80C 400
f=100kHz Bm=200mT 100°C 400
120°C 480
#ﬁiﬂ_ﬂ%%iﬂl f=100kHz @n s /i X 100 50
Relative loss factor
1] —s8
*al Tc C 210
Curie temperature
HinE
Electrical resistivity P Q-m 50
kﬁﬁ%‘*r& ds kg/m? 480 x 108
Density
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 7 10000 r
10kHz 23°c
3 8000 3 U
> z \
£ 6000 3 \
3 3
3 LT £ 1000
£ o
o 4000 a
2 =
.g P
£ 2000 = =
0 100
-20 0 20 40 60 80 100 120 140 160 180 200 220 240 1 10 100 1000 10000
Temperature(°C) Frequency(kHz)
Bs,Br — Temperature Core loss — Temperature
600 800 T
100kHz
700 -
500 — 200mT
}\ “£600 |
400
E ~_ \;500
& 300 5400
@ 3
200 o 2300
- o
el S— 200
100 e 100
0 0
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)




Amplitude permeability — Flux density
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5 *Z EEI’E'& (MI"I-ZI"I %*Z ‘*4 ) (Material characteristics for Mn-Zn)

€ Material : ML25D

20

B RGER : .
+ O,
Initial permeability ul 23C 2500+ 25%
IR E 23C 520
Saturation magnetic fiux density Bs mT
ElHN#SR Megnetic field 1200A/m 100°C 420
HEAMREE 23C 130
. Br mT .
Remanent flux density 100°C 60
23T 12
{%ﬁﬁ. Hc A/m .
Coercive force 100°C 8
23C 600
B A TERLDIB R 60°C 300
Core loss volume density Pcv kW/m?3 80°C 250
f=100kHz Bm=200mT 100°C 300
120°C 420
#Ef(ﬂ_a%%iﬂl f=100kHz @n s /i %10 35
Relative loss factor
1] —s8
*al Tc C 240
Curie temperature
HinE
Electrical resistivity P Q-m 8.0
kﬁﬁ?&ﬁi o5 kg/m? 4.85%x10?
Density
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
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Amplitude permeability — Flux density
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9 *ZEE*##'E (MI"I-ZI"I %*Z‘*SI- ) (Material characteristics for Mn-Zn)

22

€ Material : ML30D

?JJ;E’EE($ - M 23T 3000 = 25%
Initial permeability
AR R R E 23C 510
Saturation magnetic fiux density Bs mT
ENAN#&5: Megnetic field 800A/m 100C 390
HEBHEREE 23C 120
. Br mT N
Remanent flux density 100°C 80
23C 12
{%B&j}_ Hc A/m N
Coercive force 100°C 7
23T 560
BT (A TERL DB K 60°C 380
Core loss volume density Pcv kW/m?3 80°C 430
f=100kHz Bm=200mT 100°C 550
120°C 690
*Ei(ﬁg%ﬁzﬁ f=100kHz @n s/ ui % 100 35
Relative loss factor
1] 8
*2 Ui Tc C 220
Curie temperature
R
Electrical resistivity p Q-m 50
1] =+ 5]
mngg ds kg/m? 480 x 10°
Density
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Initial permeability — Tempreature Initial permeability — Frequency
10000 | 10000 e
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0 100
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Amplitude permeability — Flux density
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G *Z EEI’E'& (MI"I-ZI"I %*Z ‘*4 ) (Material characteristics for Mn-Zn)

€ Material : ML33D

?Déﬁ% - i 23T 3300 *= 25%
Initial permeability
BAFNRLR 2 23T 530
Saturation magnetic fiux density Bs mT
ENHNEESR Megnetic field 1000A/m 100°C 400
TR ERE 23T 120
. Br mT N
Remanent flux density 100C 70
23C 11
ﬁmﬁ. Hc A/m N
Coercive force 100C 8
23C 400
e e 40°C 365
B A TERUDIBR . 60°C 340
Core loss volume density Pcv kW/m?3 80°C 330
f=100kHz Bm=200mT
100°C 355
120°C 420
*Ei(ﬁg%f?ﬁﬁ f=100kHz an s/ ui X 10° 35
Relative loss factor
1] —B8
*a Ui Tc C 230
Curie temperature
LR e
Electrical resistivity p Q-m 80
i %E T
BeiRm ds kg/m? 485 x 10°
Density
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 T 10000 —r
_ 10kHz 23°C i
S 8000 . 3 B
2 z \
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& 4000 — ol 3
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< 2000 \ £
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Amplitude permeability — Flux density
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G *ZEE*’E'E (Mn-Zn %*Z‘*gl- ) (Material characteristics for Mn-Zn)
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€ Material : MB19D

\% z o,
i » ui 23T 1900 + 25%
Initial permeability
B R R E 23°C 530
Saturation magnetic fiux density Bs mT
ENAN#&S: Megnetic field 1000A/m 100°C 440
57 w5
PR R : Br mT 23C 300
Remanent flux density
{%ﬁtl_ Hc A/m 23C 22
Coercive force
60°C 540
B A TERLDIB R 80°C 430
Core loss volume density Pcv kW/m?3 100C 370
f=100kHz Bm=200mT 120°C 350
140°C 420
AR (R =100kH o « 105 o5
Relative loss factor
1] —B8
;\":L ) —BE Tc C 240
Curie temperature
IR
Electrical resistivity p Q-m 8.0
it % TR
Beia ds kg/m? 4.85 x 108
Density
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 ] 10000 SEis
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23°Cc [
.~ 8000
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2 2 /""\
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g a
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® 200 ] 2300
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Amplitude permeability — Flux density

Magnetization curves (Typical)
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G *ZEE*’E'E (Mn-Zn %*Z‘*gl- ) (Material characteristics for Mn-Zn)

€ Material : MB22D

—
i » ui 23°C 2200 + 25%
Initial permeability
B R R E 23°C 510
Saturation magnetic fiux density Bs mT
ENfNE5: Megnetic field 1200A/m 100C 420
RERRRE 23C 180
. Br mT N
Remanent flux density 100C 70
23C 15
{%ﬁtl_ Hc A/m N
Coercive force 100C 7.5
23C 850
B (R TERL DI85 60C 600
Core loss volume density Pcv kW/m?3 80C 520
f=100kHz Bm=200mT 100°C 500
120°C 620
#Ei#?s%1%ﬁ f=10kHz tan & /i % 10 35
Relative loss factor
1] B8
;\":L ) —BE Tc C 240
Curie temperature
I E
Electrical resistivity p Q-m 50
I %E B
kﬁ%nmg ds kg/m3 4.85 X 103
Density
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability — Temperature
10000 . 10000 T
10kHz 23°C 4
'3 8000 3
Z Z EEIHIAN
T 6000 3
g N g 1000 \
g 4000 ™~ E
K L~ K]
£ 2000 —i el S
0 100
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 1 10 100 1000 10000
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Bs,Br — Temperature Core loss — Temperature
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500 900 100kHz 1
— & 200mT
Bs T § 800
p400 2 700
E 3
5_300 DJ, 600
@ 200 & 500
Tl £ 400
100 ST AR o
Br 300
0 200
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
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8000

Amplitude permeability — Flux density

Magnetization curves (Typical)
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G *ZEE*’E'E (Mn-Zn %*Z‘*gl- ) (Material characteristics for Mn-Zn)
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€ Material : MB28D

?}J;iﬁxt$ - i 23T 2800 *+ 25%
Initial permeability
FAFIER 2 23C 530
Saturation magnetic fiux density Bs mT
ENhN&&5: Megnetic field 1000A/m 100C 440
REMREE Br mT 23 100
Remanent flux density
1%6Eﬁ Hc A/m 23T 15
Coercive force
e o n 60°C 310
iﬁigﬁi% Icl;'\lifnge& densit Pc kW/m3 80¢C 400
volu ity A% o
f=100kHz Bm=200mT 100C 520
120°C 620
AR (R =100kHz 105 a5
Relative loss factor
1] 38
jF:l. ) —BE Tc C 240
Curie temperature
IR
Electrical resistivity p Q-m 80
it % TR
Beba ds kg/m? 485 x 10°
Density
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 B 10000 —r
10kHz 23°c [
- 8000 3 i
> Fy \
£ 6000 =
3 / £ 1000
1 / <
3 4000 / g
5 T T 3
E 2000 =
0 100
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 1 10 100 1000 10000
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Bs,Br — Temperature Core loss — Temperature
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= Z 500
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200 3 300
Br © 200
o
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Amplitude permeability — Flux density

Magnetization curves (Typical)
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G *ZEE*’E'E (Mn-Zn %*Z‘*gl- ) (Material characteristics for Mn-Zn)

€ Material : MB30D

\% z o,
i » ui 23T 3000 + 25%
Initial permeability
B R R E 23C 480
Saturation magnetic fiux density Bs mT
ENAN&ES: Megnetic field 1000A/m 100°C 340
57 w5
PR R : Br mT 23C 180
Remanent flux density
{%ﬁtl_ Hc A/m 23C 12
Coercive force
B i (R TERG DB 23C 1100
Core loss volume density Pcv kW/m?3 60°C 1150
f=100kHz Bm=200mT 100°C 1500
*Ei(ﬁ;?&f?fz%i =10kHz wan & / i % 10 o5
Relative loss factor
1] —<8
*2 U i Tc C 200
Curie temperature
LR
Electrical resistivity p Q-m 04
1 %E T
BeiR ds kg/m? 485 x 10°
Density
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 B 10000 =
10kHz 23°C 10
_ 8000 — =
3 = TN
; d X
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% a
3 3 1000
€ €
& 4000 5
£ 2000 E
0 100
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Bs,Br — Temperature
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Amplitude permeability — Flux density Magnetization curves (Typical)
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G *Z EEI’E'& (Mn-Zn %*Z ‘*'SI- ) (Material characteristics for Mn-Zn)

€ Material : MQ40D

i » ui 23C 4000 + 25%
Initial permeability
BAFNRLR 2
Saturation magnetic fiux density Bs mT 23C 460
ENAN#S: Megnetic field 1000A/m
57 w5
PR R : Br mT 23C 120
Remanent flux density
ﬁmﬁ. Hc A/m 23C 10
Coercive force
*H%ﬂ_a%ﬁ@i f=100kHz tan s /ui % 100 10
Relative loss factor
AR R -20 ~ 20C -1.0~1.0
AR aupir X 106 20 ~60C -1.0~1.0
Relative temperature factor .
60 ~100C 0~20
HXF DA R 1 ~10%
X -6
Disaccommodation factor = 10 1 ~ 10min 30
1] —B8
Fal il Tc T 160
Curie temperature
=
Electrical resistivity p Q-m 1.0
it Yk T
XE%EILHFE_ ds kg/m3 4.85 X 103
Density
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 | 10000 mEai
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4 *ZEEI##'E (MI"I-ZI"I %*Z‘*SI- ) (Material characteristics for Mn-Zn)
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€ Material : MQ53D

—
i » ui 23T 5300 =+ 25%
Initial permeability
RAFNRE R %
Saturation magnetic fiux density Bs mT 23C 440

ENhN&&5R Megnetic field 1000A/m
R R E . Br mT 23T 100
Remanent flux density
{%Mﬁ. Hc A/m 23T 8
Coercive force
AR AR F100KHZ o « 100 ‘0
Relative loss factor
BB ERE auir % 10 -20 ~ 20C 1.0~3.0
Relative temperature factor g 20 ~60C 0~1.0
18%¢ DA R¥ o Ny 1~10% 0
Disaccommodation factor 1 ~ 10min '
*al)—BE Te C 150
Curie temperature
=R
Electrical resistivity P Q-m 1.0
I % B
BefRE ds kg/m? 4.85 x 10°
Density

Test core : Toroidal
OD=25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
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Relative loss factor — Frequency
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G *ZEEI’E'E (Mn-Zn %*Z'*’il. ) (Material characteristics for Mn-Zn)
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€ Material : MQ10T

—
?}J.;:_Eiéi - i 23T 10000 *= 25%
Initial permeability
BAFNRLR 2
Saturation magnetic fiux density Bs mT 23C 390

ENAN#S: Megnetic field 1000A/m
REMRER Br mT 23C 100
Remanent flux density
{%ﬁﬁ_ Hc A/m 23C 4.8
Coercive force
EIHERREL f=100kHz tand /i X100 30
Relative loss factor
BB ERE auir X 100 -20 ~20C 0~20
Relative temperature factor 20 ~60C 0~20
Ex DA 2% 1~10%
X 1096 .
Disaccommodation factor DF 10 1 ~ 10min 20
Xal) —BE Te ° 110
Curie temperature
I E
Electrical resistivity p Q-m 0.1
i %E T
Feiad R ds kg/m? 490 x 103
Density
Test core : Toroidal
OD=25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
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G *ZEE*’E'E (Mn-Zn %*Z‘*gl- ) (Material characteristics for Mn-Zn)

€ Material : MP70D

\% z o,
i » ui 23C 7000 + 25%
Initial permeability
BAFNRLR 2
Saturation magnetic fiux density Bs mT 23C 430
ENAN#S: Megnetic field 1000A/m
57 w5
PR R : Br mT 23C 120
Remanent flux density
{%ﬁﬁ Hc A/m 23C 8
Coercive force
*Eiﬂ_a%f?ﬁ?i f=10kHz tan & / i % 100 50
Relative loss factor
BB ERE i X 10° -20 ~20C 1.0~3.0
Relative temperature factor 20 ~60C 0~15
Ex DA 2% 1~10%
X 106 )
Disaccommodation factor DF 10 1 ~ 10min 20
1] —B8
*a Ui Tc C 130
Curie temperature
I E
Electrical resistivity p Q-m 0.1
i %E T
Feiad R ds kg/m? 4.90 x 107
Density
Test core : Toroidal
OD=25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
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G *ZEE*’E'E (Mn-Zn %*Z‘*gl- ) (Material characteristics for Mn-Zn)

€ Material : MP10T

D ERGER

Initial permeability

BAFNRER 2

Saturation magnetic fiux density Bs mT 23C 400
ENAN#&S: Megnetic field 1000A/m

TREBRCREE

Remanent flux density

R

Coercive force

EIHERRE f=10kHz
Relative loss factor

BB ERE : -20 ~ 20°C 1.0~ 3.0
. a uir X 10° .
Relative temperature factor 20 ~60°C 0~20

834 DA R 1~104%
X -6
Disaccommodation factor =h 10 1 ~ 10min 1.5

Xal) —BE
Curie temperature
I E

Electrical resistivity
JAE R

Density

M 23T 10000 £ 25%

Br mT 23C 120

Hc A/m 23C 6.4

tan o /ui X 10 10

Tc C 120

0 Q-'m 0.05

ds kg/m?3 4.90 x 108

Test core : Toroidal
OD=25mm ID=15mm TH=5mm
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G *ZEE*’E'E (Mn-Zn %*Z‘*gl- ) (Material characteristics for Mn-Zn)

& Material : MP15T

B REER
Initial permeability

23T 15000 £ 30%

BAFNRLR 2
Saturation magnetic fiux density
ENAN#S: Megnetic field 1000A/m

Bs

mT

23C 400

TREBRCREE

Remanent flux density

Br
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23C 120

REET

Coercive force

Hc

A/m

23C 25

EIHERREL f=10kHz
Relative loss factor

tan o / i

X 10°

10

BB ERE
Relative temperature factor

auir

X 10°

-20 ~ 20°C 0.0~20
20 ~ 60T -1.0~20

8%t DA %21
Disaccommodation factor

DF

X 106

1~10%
1 ~ 10min

1.5

X2 l)—BE
Curie temperature

Tc

110
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Electrical resistivity

0.01

JAE =
Density

ds

5.00 x 108
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G *Z EEI’E'& (Mn-Zn %*Z ‘*'4 ) (Material characteristics for Mn-Zn)

€ Material : MT30D

*ﬂ_,_zmg - i 23C 3000 %= 25%
Initial permeability
AR R 23C 530
Saturation magnetic fiux density Bs mT
ENANEES: Megnetic field 1000A/m 100°C 420
f=v} 2]
R R B . Br mT 23C 100
Remanent flux density
{%Tﬁﬁ Hec A/m 23C 12
Coercive force
CEEENEY f=10kH :
Relative loss factor
-20 ~20C -1.0~1.0
48 A K
RER 35 B R apir X 10 20 ~ 60C -1.0~1.0
Relative temperature factor .
60 ~100C -1.0~1.0
1] 38
*aU Tc (0 240
Curie temperature
HEh=
Electrical resistivity p Q-m 50
1 2]
éﬁeﬁfj;? ds kg/m3 4.80 x 103
Test core : Toroidal
OD=25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
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€ Material : MT80D

EHE
Initial permeability

BFNRL R 2
Saturation magnetic fiux density Bs mT 23C 400
ENhn#E5: Megnetic field 1000A/m

TREBRREE

Remanent flux density

RE&H

Coercive force

LiEPOEEPSER: f=10kHz

Relative loss factor

M 23C 8000 % 25%

Br mT 23C 200

Hc A/m 23C 56

tan o / ui X106 15

-20 ~ 20°C -0.5~1.0
aupir X10°% 20 ~ 60T 0~1.0
60 ~ 100C 0~1.0

¢ DA % 1~10%
*E.ﬁ DA 2 . DF X 10 63 3.0
Disaccommodation factor 1 ~ 10min

X1 )—BE
Curie temperature

EH=R

Electrical resistivity

e =
Density

TR RERE
Relative temperature factor

Tc C 110

0 Q-'m 0.05

ds kg/m?3 490 X 103

Test core : Toroidal
OD =25mm ID=15mm TH =5mm
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J H’ EEI’E’E (Ni-Zn %H' ﬂ)(Material Characteristics for Ni-Zn)
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MEEAXRRME Material Characteristics

MFX 7

Classification of Material

R
Advantages

LR ]

Material Name

SVWEMBEERZEEZE L. NB-NH#MLWHI7OXEFFHI B4
KTEERFSLZX-DC/DCACN—4BA RS XICRETT,

= - Sy_x
ﬁ*ﬁ%ﬁj\:‘; Loss High saturation magnetic flux density and half power loss compared Et S/er)ies
to NB - NH series and suitable for high voltage transformer or
transformer for DC/DC converter.
- . =1 R = NN —HRICREEMETY, s .
= Bm A :i fajgﬁ(itioff ’fn;f l;1etic'7flu>J<ﬂ<];_feLnsEi)_f[L;Lrjt(;jHit—J(it_il—bIe for power NB >V —X
High Bm g_ - & y P NB Series
application.
e " NB D /N7 —EEICIN A, MTHEEEMICHEN MR TT . . .
THEER AR o ; i . i NH S U -2
. Outstanding thermal shock resistance with the same performance as .
Thermal Shock Resistance . L NH Series
NB series for power application.
EER R Ni-Zn RICEVWTEWBHEZE T I3MATT, NP U—X
High Permeability High permeability in Ni-Zn materials. NP Series

IS TS L st
Stress and Magnetic Field
Resistance

IEATTHHRERTIG D E L BBEHLICHENLMBTT,
BIEE—)V FAGICIERETT,

Little performance change against compressive stress and less
influence of magnetic field.

Suitable for molded components with resin.

ND-NM > —-X
ND & NM Series




BB R Low Power Loss

FiE By
Characteristics Unit NL17S NL30S NL40S NL45S
W ERGER Ui 230 +25% +25% +25% +25%
Initial permeability 170 300 400 400
FAFNB R R B Bs 23°C mT 470 475 460 465
Saturation magnetic flux density A 2 2 2 2
LERSE=ESER tand / ui o X10% 60 35 35 35
. 23C
Relative loss factor
MHz 5 1 1 1
S o awme | 6% 650 600 600
50kHz 150mT J (at100C) (at1407C) (at1407C) (at1407C)
3| :nEn = 7R : i o
oSl d K 20 ~60C | x10° 55 17 14 14
Relative temperature factor
1) —<8
#:L. ) —BE 13 C 290 240 230 230
Curie temperature
i _ = Q-m 10° 10° 10° 10°
Electrical resistivity
B ds kg/m® | 525 x 10° | 525 x 10° | 525 x 10° | 5.3 x 10°
Density
FiE By
Characteristics Unit LS . Len
WERGER Ui 230 +25% +25% + 25%
Initial permeability 800 1200 1600
EAFNR R R E Bs 23°C mT 410 360 320
Saturation magnetic flux density A 2 ] ]
LEFSE=ESER tand / ui . X10% 13 10 13
. 23C
Relative loss factor
MHz 0.1 0.1 0.1
B A TERDIBR Pcv
250 250 250
i 3
i‘gg;ﬁ?g;':?godrﬁf'w kW/m (@t140C) | (at100C) | (at0OC)
3| :nEn = 7R : i o
AR R 2 A 50 ~60C | x10° 14 13 10
Relative temperature factor
1) —<8
i e C 190 160 140
Curie temperature
=R o X 6 6 6
Electrical resistivity Q-m 10 10 10
B ds ke/m* | 5.25 x 10° | 5.25 x 10° | 5.25 x 10°
Density
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5 *Z EE*%'E (N I-Zn %*Z *4 ) (Material Characteristics for Ni-Zn)

= Bm#41#¥l High Bm

2k

Bfy

Density

Characteristics Unit NB25S NB50S NB65S NB80S
I ER Mi 230 + 25% +25% +25% +25%
Initial permeability 250 500 650 800
BRI R Bs 23 mT 500 440 410 400
Saturation magnetic flux density A P 2 16 2
TEXFBRIRE tand / ui . x10% 25 15 15 15
. 23C
Relative loss factor
MHz 0.1 0.1 0.1 0.1
N :E l\” i 0,
Relative temperature factor
1] B8
i Te C 360 240 200 210
Curie temperature
i o . Q-m 10° 10° 10° 10°
Electrical resistivity
BE ds kg/m? 51%x10° | 51 x10° | 5.1 x 10° 5.1 x 10
Density
B L=-K{va
Characteristics Unit NESOS
WERGR ui 23°C +25%
Initial permeability 900
B R R Bs . mT 390
. . . 23C
Saturation magnetic flux density
kA/m 1.6
EXFHERREL tano / ui . X106 13
. 23C
Relative loss factor
MHz 0.1
PR — . )
*Hﬁ@nfé‘fﬁ‘?ﬁl apirl o5 . sotc %10 18
Relative temperature factor
¥ a I —BE Tc c 150
Curie temperature
AR P 5
Electrical resistivity Q-m 10
B ds kg/m® | 5.1 x 10°




MiZE 2448 Thermal Shock Resistance

-+ L
E B NH30S NH45S NH65S NH90S
Characteristics Unit
T ER ui 23 +25% +25% + 25% +25%
Initial permeability 300 450 650 900
Saturation magnetic flux density KA/m 4 4 16 4
EPOEEESER tand / ui 0 x10° 40 20 12 17
. 23C
Relative loss factor
MHz 1.0 0.1 0.1 0.1
M :E I\H i 0,
B oo QI 20 ~60C | x10° 30 20 8 14
Relative temperature factor
1] —3B8
*al - Te C 230 240 190 160
Curie temperature
s o & Q-m 10° 10° 10° 10°
Electrical resistivity
524
BE ds kg/m? 51x10° | 51x10° | 51 x 10° 5.1 x 10°
Density

SEHEEME High Permeability

bedis BAfL
Characteristics Unit Nzolo) NP22D
) ERGER ui 230 + 25% + 25%
Initial permeability 2000 2200
IR E Bs 23°C mT 270 260
Saturation magnetic flux density KA/m 0.8 08
TEXFB R R E tand / ui . x10° 15 15
. 23C

Relative loss factor

MHz 0.1 0.5

M :E I\H i 0,
AR (R 2 auir| oo _eoc | xio0 ) 5
Relative temperature factor
1] —3B8
‘Y’:L ) umF*x_ Tc C 110 90
Curie temperature
EinE o 5 5
Electrical resistivity Q-m 10 10
BE ds 5 3 3
1 X 1 X

By kg/m 5.1 10 5.1 10




’:’ *z EE*##'& (N i-Zn %*Z ‘*4 ) (Material Characteristics for Ni-Zn)

RIS HINEEZ S 1E4 8l Stress and Magnetic Field Resistance

Density

=+ L
Bl S NDO1Z NEO5Z ND11S ND50S
Characteristics Unit
I ER ui 23 + 25% +25% +25% + 25%
Initial permeability 1.4 4.5 100 500
SRR EE Bs 23 mT (9) 65 410 325
Saturation magnetic flux density A P 6 8 2
T B L RER tang / i 53 x10 3400 (1400) 65 15
Relative loss factor
MHz 230 150 1 0.1
N :E '\” i 0,
T R Al 250 ~60C | x10° 12 90 5 —1
Relative temperature factor
1] B8
#1 ) —BE Tc c L L 330 140
Curie temperature
i o P Q-m 10° 10° 10° 10°
Electrical resistivity
BE ds kg/m? 50x%10° | 56 x10° | 5.1 x 10° 5.1 x 10
Density
-+
s L iﬁt NM60Z NM35S NM50S NM13D
Characteristics Unit
WERGR ui 230 + 25% +25% +25% +25%
Initial permeability 60 350 480 1300
BIRNR R Bs 23 mT 320 430 420 300
Saturation magnetic flux density A P 2 2 2
EIHERRER tand / ui . X10° 160 40 30 15
. 23C
Relative loss factor
MHz 10 1 1 0.1
R —— - )
oS et G 20 ~60C | x10° 16 10 10 5
Relative temperature factor
1] —<8
Fa )~ Te C 190 240 200 110
Curie temperature
=
i o P Q-m 10° 10° 10° 10°
Electrical resistivity
B ds kg/m* | 50x10° | 51x10° | 51x10° | 51 x 10°
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5 *Z EE*’E'E (NI-ZI’I %*Z *4 ) (Material Characteristics for Ni-Zn)

54

€ Material : NL17S

T ERGER : .
+ 0,
Initial permeability s 23C 170+ 25%
BN R 23C 470
Saturation magnetic fiux density Bs mT
ENHN#E5: Megnetic field 4000A/m 100°C 380
HXRARH L T X 10° 23C 60
Relative loss factor
BN A TERLDIE R 20°C 1700
Core loss volume density Pcv kW/m?3
f=1MHz Bm=25mT 100C 900
A RERE : .
X -6 ~
Relative temperature factor apir 10 20 ~60C 55
1] 38
*al Te c 290
Curie temperature
= .
Electrical resistivity p Q-m 10
ReaE R ds kg/m? 525 x 109
Density
Test core : Toroidal
OD=25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 1400
N 1200 /
< - ) /
- ™~ p=3
% 100 = pe N 31000
% B ?;3 800 /
£ - €
g g 600
5 10 s /|
s Z 400
o
o
) || 200
..... u "
1 - - - - - - - L I - 0
0.1 1 10 100 =50 50 100 150 200 250 300 350
Frequency(MHz) Temperature(°C)




Saturation magnetic flux density — Temperature

Magnetization curves(Typical)
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g 2
8200 3200
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2 Z 150
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— /
[— (R
at 1MHz 25mT - — 23°C
3
~ ~
e 1500 N
~ c —
= \ §1.E 03 /
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5 *Z EE*’E'E (NI-ZI’I %*Z *4 ) (Material Characteristics for Ni-Zn)

€ Material : NL30S

) ERGER : .
+ 0,
Initial permeability s 23C 300+ 25%
B R 23C 475
Saturation magnetic fiux density Bs mT
ENHN#&5: Megnetic field 4000A/m 100°C 390
HXHRARR FIMHZ - an 5/ i X 10° 23C 35
Relative loss factor
BN A TERLDIE R 23C 900
Core loss volume density Pcv kW/m?3
f=50kHz Bm=150mT 140C 650
AN RERE : .
X -6 ~
Relative temperature factor aupir 10 20 ~60C 7
1] —<8
*al Te c 240
Curie temperature
i ]
Electrical resistivity p Q-m 10
FeaE R ds kg/m? 525 x 109
Density
Test core : Toroidal
OD=25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 1000
o T~ 800
- i /
3 ° L~
100 |— 23C f\
2 % 600 -~
3 3 -
£ £ v
g 8 400 —
[=% . = /
- P L |
S T - o 200 \
; [ 111 0
0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 260
) Frequency(MHz) Temperature(°C)




Saturation magnetic flux density — Temperature

Magnetization curves(Typical)

500 500 |
T ___——— 23°C
I 450 —
400 400 ool 100°C
2 B £~ 350 2SRRI
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2300 & 300 {f
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2 2
£ 200 8200
3 3 150
[ c
100 100
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Temperature(°C) Magnetic field H(A/m)
Core loss — Temperature Relative loss factor — Frequency
1200 1.E-02 ;
1100 s 23001
1000 = - y
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% 800 ~—_ § 1.E-03 /
< 700 5 /
o I— -
o 600 8 /
® Y=
8 500 g
o 400 o 1.E-04 /
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Temperature(°C)

Frequency(MHz)
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5 *Z EE*’E'E (NI-ZI’I %*Z *SI' ) (Material Characteristics for Ni-Zn)

€ Material : NL40S

) ERGER : .
+ 0,
Initial permeability s 23C 400+ 25%
RAFNE R E 23C 460
Saturation magnetic fiux density Bs mT
ENHN#&5: Megnetic field 4000A/m 100C 370
xR FIMHZ - an 5/ i X 10° 23C 35
Relative loss factor
B ATERLDIBR 23C 820
Core loss volume density Pcv kW/m?3
f=50kHz Bm=150mT 140C 600
AN RERE : N
X -6 ~
Relative temperature factor api 10 20~ 60C 14
1] —<8
*al—iE Te c 230
Curie temperature
EinE 6
Electrical resistivity p Q-m 10
3 ,Ez,}
R . & ds kg/m3 525 x 103
Density
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Complex permeability — Temperature Initial permeability — Temperature
1000 1000
N
= Sy 800 | /
— 23%C = v
~ 3
= 100 S 7
Z “ £ 600
£ yi S
g ) g //
o [
g . S 400
< 10 s
o = k=
£ = C : "~ 200
o — = u
[ — u NI
1 I 11 0
0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 260
Frequency(MHz) Temperature(°C)




Saturation magnetic flux density — Temperature

Magnetization curves(Typical)
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E ~—_ /E\350 / PP —
@ 300 F300 /
> >
s at 4kA/m £250
C
S 200 £200
>3< x
2 2150 '
100 100 k
|
50 I
0 ok
0 20 40 60 80 100 120 140 160 0 1000 2000 3000 4000 5000
Temperature(°C) Magnetic field H(A/m)
Core loss — Temperature Relative loss factor — Frequency
1200 1.E-02 :
1100 g 23°c}
1000 3 B
—~ ~ W
“0 900 ‘g 74
% 800 —_ S 1E-03
< 700 .
> — S /
2 600 — 5
» Y=
E 500 §
© 400 ‘o 1.E-04
[*] >
S 300 =
200 & =
//
100
0 1.E-05
20 40 60 80 100 120 140 160 0.1 1 10
Temperature(°C) Frequency(MHz)

59



5 *Z EE*’E'E (NI-ZI’I %*Z *4 ) (Material Characteristics for Ni-Zn)

€ Material : NL45S

) ERGER : .
+ 0,
Initial permeability s 23C 400+ 25%
BRI E 23C 465
Saturation magnetic fiux density Bs mT
ENAN#E5R Megnetic field 4000A/m 100°C 375
oL bt el FIMHZ - an 5/ i X 10% 23C 35
Relative loss factor
B ATERRL D IB R 23C 800
Core loss volume density Pcv kW/m?3
f=50kHz Bm=150mT 140°C 590
TR E RE : .
X -6 ~
Relative temperature factor aui 10 20 ~60C 14
1] —3B8
*al) R Tc T 230
Curie temperature
iR 6
Electrical resistivity p Q-m 10
3 ,Ez,}
éﬁéssitf{ ds kg/m? 5.30 X 103
Test core : Toroidal
OD=25mm ID=15mm TH=5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 1000
5 | N 800
- 23°C =
L B3
= 100 - >
= = £ 600
E 7 E
o 7 [
a l a 400
3 10 4 S
g = £
S B — = 200
N u ]
— — — u ”
1 [ 1 0
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Saturation magnetic flux density — Temperature

Magnetization curves(Typical)
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5 *Z EE*’E'E (NI-ZI’I %*Z *4 ) (Material Characteristics for Ni-Zn)

€ Material : NL80S
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Saturation magnetic flux density — Temperature

Magnetization curves(Typical)
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5 *Z EE*’E'E (NI-ZI’I %*Z *SI' ) (Material Characteristics for Ni-Zn)

€ Material : NL12D
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Saturation magnetic flux density — Temperature

Magnetization curves(Typical)
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5 *Z EE*’E'E (NI-ZI’I %*Z *5" ) (Material Characteristics for Ni-Zn)

€ Material : NL16D
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Saturation magnetic flux density — Temperature

Magnetization curves(Typical)
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g *Z EE*’E'E (Ni-Zn **Z *SI- ) (Material Characteristics for Ni-Zn)
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€ Material : NB25S

B RGER o
o o i 23C 250 £ 25%
Initial Permeability g °
RAFNRER 2
Saturation magnetic flux density Bs mT 23C 500
ENHn#E5: Megnetic field 8O00A/m
SEEENE f=100kHz . o
TR R tand / i X 10° 23 25
Relative loss factor
W B 1\\ . ©,
AR R auir X 10% 20 ~ 60°C 24
Relative temperature factor
*al)—8 0
2V~ Tc C 360
Curie temperature
ﬁﬁ% L fo} Q-m 108
Electrical resistivity
ISR
. ds kg/m?3 510 x 10°
Density &
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
10000 — 3000
— 23°C
B 2500
3
- 1000 —
3 3
o .. 2000
= £
3 3
g 100 b S 1500
5 N o
Q o
% g 1000
I3 10 S -
S | —T
o z 500 —
- B ///
1 [ 1 0
0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180 200 220 240
Frequency(MHz) Temperature(°C)
Saturation magnetic flux density — Temperature Relative loss factor — Frequency
600 1.E-02 ;
- —
500 —— .~ | 23°C
~N
- T~ < 1.E-03
E 400 < z
@ T~ +
m T~ o p.
>, I~ g 4
£ 300 & 1E-04 /|
8 at 8kA/m 3
X 200 o
- 3 1E-05
100 b2
0 1.E-06
-20 0 20 40 60 80 100 120 140 160 180 200 0.1 1 10
Temperature(°C) Frequency(MHz)




€ Material : NB50S
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5 *Z EE*’E'E (Ni-Zn **Z *SI- ) (Material Characteristics for Ni-Zn)
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5 *Z EE*’E'E (Ni-Zn **Z *SI- ) (Material Characteristics for Ni-Zn)

€ Material : NB90S
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5 *Z EE*’E'E (Ni-Zn **Z *SI- ) (Material Characteristics for Ni-Zn)

€ Material : NH45S
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5 *Z EE*’E'E (Ni-Zn **Z *SI- ) (Material Characteristics for Ni-Zn)

€ Material : NH90S
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4 *Z EE*’E'E (Ni-Zn **Z *SI- ) (Material Characteristics for Ni-Zn)
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5 *Z EE*’E'E (Ni-Zn **Z *SI- ) (Material Characteristics for Ni-Zn)
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€ Material : ND11S
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€ Material : ND50S
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€ Material : NMB60Z
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€ Material : NM35S
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€ Material : NM50S
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G *Z EE*’E'E (Ni-Zn **Z *SI- ) (Material Characteristics for Ni-Zn)

& Material : NM13D

WERGER : o
+ o,
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‘ I . I .
X J §*Z ﬂd)ﬁﬁ&v’ﬁlﬁ E (Mechanical & Thermal chalacteristics of materials)
=BE =BE
o Ni-Zn Mn-Zn Ni-Zn Mn-Zn -
=E B\ J15q k| 7250k | 7250k | 7ok |[/STYRT ] BB TI=T4
Characteristics i i i i
. Ni-Zn Mn-Zn nght.densny Hight density . -
Unit . . Ni-Zn Mn-Zn Permalloy Pure iron Aluminum
ferrite ferrite . .
ferrite ferrite
iR E
Flexural strength MPa 118 98 137 118 372
O
Evh—XFEL
Vickers hardness 650 550 ~ 580 700 650 120 70 40
HV
5|3RAE &
Tensile strength MPa 20 ~ 49 20 ~ 49 29 ~78 29~ 78 735 196 ~ 294 127
orT
[EfEmR &
Compressive strength MPa 780 780 880 880 440
dc
Y U=
Young's modulus GPa 98 ~196 | 137 ~ 196|157 ~ 255 127 16 ~19 196 69
E
K7L
Poisson's ratio 02~025(02~025(02~025]02~025|027~0.3
v
s ERER
Thermal expansion 107/°C | 95~97 |[120~125| 95~97 [116~145| 130 117 250
coefficient
a
HRE R
Themal conductivity |j/sec-m-C 16 9.7 16 9.7 17 ~ 50 76 223
K

e #%
Specific heat i’kg-C 756 1090 756 1090 420 462 924

Cp
" R kg/m?3

Density 8 5.0 4.8 5.3 5.1 8.15~ 8.62
(X10°%)
ds
* k3, B () AICERBDAEICELZEFETT,




Jx /=) IRFx
L= bR A% R s ihg
K = 40 iS5 2 iS5 Z =35 O S -
B %ﬂ BaTiOs Al2Os o o (ﬁj?,;l;un) (/iﬁ/nn)
Stainless Phosphor Quartz glass Phepol Epog .
steel bronze glass for head resin resin
(Casting) (Moulding)
147 ~ 245 294 78 ~108 88 ~ 137
* % * %
300 190 800 ~ 850 1650 1120 350 ~ 550 124 ~ 128 80~ 100
(Rock well) (Rock well)
980 637 245 49 ~ 59 29 ~ 88
2060 390 ~ 780 69 ~ 206 98 ~ 127
196 98 176 363 76 54 39 20 ~ 29
0.22 0.25 0.25 0.14 0.24 ~ 0.28 0.4 0.4
100 180 90 ~ 100 73 55 90 ~ 120 250 ~ 600 550 ~ 600
23 67 3.4 21 1.26 1.26 0.126 ~ 0.252 0.168
504 378 798 756 1600 ~ 1760 1050
43~44 3.8 3.0~6.0 1.25~130 | 1.11 ~1.23
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HBEURLBEICK VIR, RBROEHBED—PBZ2FELLERE. HAIVWIREZFIETIHEHDHY
F9. ZHEAICEALTIE. BTMAIKREEZIHZKROL. ABRZIHEBTI0N,

(Specifications in this catalog are subject to change without notice for products improvement
or to discontinue manufacturing the products. Please request for the product specification
and check the contents before use.)

HEORE - EEHOMLEICIIALZELTEYETH. —KRICEFIBH - EFMEHE. —EDHERDY
FEZzETONEEA. BUVVEEEIPERINDFERRICITHEADSZE. HREDREARRZEEADHZS.
HBWVIIAROEABNMLANDOARICCERDZEIE. BHEEROXTTIHHT I,

(We take all possible measures to ensure the quality and reliability of the products, but a
certain amount of degradation in electronic parts or materials is unavoidable. If you use
those products in specific application that extremely high reliability is required, in systems
that specific quality is required, or in any other application beyond the products' original
purpose, please contact our sales office nearest you.)

AHEOTDERARIE. REBEATORYE. REZRILTHHM T, JERICELTE. FHTER
ICERSIN/IRRE TR FHE - BRZTO>TTHELN,

(Descriptions in this catalog regarding characteristics and quality are guaranteed as
discrete components. Please check and evaluate mounted components onto the products
when using those components.)

AREZFERALLEZEICKY ., E=BOIXMEEICADSREDPREL/CHE. BHRAOEE. /X
ICBEDZHDOLBMIDZFR L TIE, BHIZEFDEFEZEVWEEADTITATIL,

(Please be advised that we accept no responsibility for any infraction by users of our
products on the third party patents or industrial copyrights of the warranty. We are
responsible only when such infractions are attributable to the structural design of the
product and its manufacturing process.)

AEMPHEBBEROHNEEZEREORE IC K VEBEEYE ( £I3KF) ICKATHHEICIE. BXE
SCEIE T BRIC. BIEICEDZBAREBIFOEHHIFAINHUETT,

AHL2OJ7DEHARIE. 2007 £4 AIREDED T,
(This catalog is current as of Apr., 2007.)
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