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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 catalosg.

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,Ltd. 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.

c.  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.

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.  Ifusing 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.

o

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.



6 FH%E(D%EHH (Terms and Definitions)

1. ¥ERLER (Initial permeability) i
BiSFRDsEE ZIRRE < IZV& < Ufe & EDIRIEER R DIERR{E,
(The limiting value of the amplitude permeability when the field strength is vanishingly small.)
Mi=lim ua
H—0

2. ExhEWE (Effective permeability) ue

RNHEROER CEDEREH O TOICIVDBECSA V5 U5 U AICK > TKRD SN BDEHE,
(The permeability obtained by the self-inductance of magnetic core in a closed magnetic circuit where the flux
leakage can be ignored.)

= C
He=———WL
Uo N?

L :3d0IbOBESEA 5% & (Self-inductance of coil)

Uo : BEZEBERIE (Permeability of vacuum magnetic constant)
N : 3-)LE# (Number of winding turns)

C: : B4DIESK (Core constant)

3. IREEME (Amplitude permeability) ua

THBLIREE(C D DM TR SR ICABMICEE L. B DZDEI DFEHNBICTED &K DT Z S EBENIN U TeBREORIRZE D
SREEE SR DR S DSSEEED 518 5N EHE,

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

5. 8RR ZE (Saturation magnetic flux density) Bs

BRI IS S DR E
(The maximum intrinsic induction possible in a material.)

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

B-H R CORADHRZE
(The flux density at high field strength.)

7. PREBRIREE (Remanent magnetic flux density ) Br (mT)
REHREEDIET. MAZHSEMOREN SERICHAZZRLIETESNDBD,
(The value of the remanent flux density when the material is brought from saturation by a monotonically
changing field.)

8. {®H4/] (Coercivity) Hc (A/m)
WRBEEZES(CT DHFROMEE,
(The magnetic field strength for which the flux density is zero.)



9. EHNhEWE (Apparent permeability) uapp

BODHERRAMBICEWCAEIANIDA VF 05 A% L2, B U A IVTHOZREUVTCRAELIcA V5095V A Lo CTEID 2
E@O

(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=

0

10. 4 45949 Z{%# (Inductance factor) AL

AR DAE I A I EERNUBICEWNCEEDA VYT IF I A%, BHOD 2 TTE| > =B,

(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
NE

N : HEROBIE I IVICHIT 2L
(Number of winding turns on the specified measuring coil)

L : ZO3A ) ZEHODERDAUBICBEVNCEEDA VT IT VIR
(Inductance of the measuring coil when placed on the core)

AL=

11. 85 4%# (Loss factor) tan &

ERTUIZBREFEH. STFEMERFRE. MUOKBEBRFHZWNS,
(The sum of the hysteresis loss factor, eddy current loss factor and residual loss factor.)

Rm _ Reff - Rw
wlL wlL

tan 0 =

Rm : BLD\EIT DIE%KIER (Loss resistance of magnetic core alone)

w BARE (Angular velocity)

L EOESYHrEICILOBEEA V5 U452 (Self inductance of core with coil)
Reff : BiD\EZZ sz 3 )LDEKRIEHT (Resistance of core and coil)

Rw : O )LDig%kIEH (Resistance of coil)

12. {EXERIEE (Relative loss factor) tan & ui
BRFHERIERZIR D
(The ratio of loss factor to AC initial permeability.)

tand u”
M ()
%% (Note) : HEKERRDF v THUNETVERE, ROXHREIIT Do
(The following formula applies when the gap of magnetic circuit is small.)
tan & tan &

ui ue




9 Fﬂ%E(D%HHH (Terms and Definitions)

13.B40E%k (Core loss) Pc (W)

BOMCREEIRC (LT DR ZENIN UTchE . BUD(ICIRIS NERICTE D8,
(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. BA{ARERLDMES (Core loss volume density) Pcv (kW/m?®)

B{ARETC D DRIDER.
(Core loss per unit volume of a magnetic core.)

15.Q (Quality factor) Q

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

16. 9)ERERDERERE (Temperature coefficient of initial permeability)  Qui
BE T D5 T CEEETETERED. 1THDDERERDZE(LZWN D,
(The fractional change of permeability per 1TC in a temperature range from T1 to Tz.)
Uiz - Ui 1
Min Ta-Th

wirRE T BT B¥EREER (Permeability at temperature Th)
Uiz BE Te ICBIT B UIERE (Permeability at temperature Tz)

aui=

17 VB EORTHEERE (Relative temperature coefficient of initial permeability)  auir
BERMa u | ZYERETE > 1B,
(The temperature coefficient per unit permeability.)

aui
auir= -
ui

18.#% 2 U—EfE (Curie temperature) Tc (C)
ZORELUTCTIIMHRID MM RIC(EF T T URKICED . ZOREMU ETRIEHEICKEDEE.
(The temperature below which a material is ferromagnetic or ferrimagnetic and above which it is paramagnetic.)

193K, (Resistivity) o0 (Q - m)

BIOMEBMIRE. BAMEEG D DESEH.
(The electrical resistance per unit length and cross-sectional area of a magnetic core.)

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

W
d=——
v



21.8u0E# (Core factors)

C

Ce:

D BRSNERARDBDICDWVT, HMERZERKRT 2HREBOIR (SO > TR cHBR L ZHIREREBICED. ZNZNITT

DRIRBEZROMERE A TE o @D,

(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.)

SZ2 5NIERARDEIDICDWVWT, MiEZRFRT 2HREDOHER(CA > TR IR L ZHISEREBICED . TNZEWRT
DB ERDOMETRED 2 T TE> IcE DT,

(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 square of the corresponding cross-
sectional area A of the magnetic path elements.)

L
Ce=%——
A2

22 MK EEEDEM~ % (Effective dimensions of a magnetic circuit)

S SNIEFEROBIDE LA U —38iE THSHN ICEMEIRENE SO F IV OOESERE. MERENROFE. BL. 2D hO
A FIVHDISEETH—ME CEDS X SN O EB—DOMEFHZIRFDBEDET 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.)

RLHBETE (Effective cross-sectional area) Ae
Cr
Ca

Ae=

KSR (Effective magnetic path length) Le
(of]
Ca

Le=

WA %E (Effective volume) Ve
ci

Ve=Ae-Le = .
Cz



6 5—‘&4’ JHAR (Design Guidelines)

CNE~BRE TS TEE T, - Small or thin type is available.
CTESHFHMICOWTIEIEHET SV, - Please contact our sales office for details such as each
dimension.

® K54 (OWA%17) ® k5L (OWB%17)
Drum Core (OWA Type) Drum Core (OWB Type)
% A1>A2
I A I B A=15~6.0 | Al | B A1=20~6.0
F B=0.6~5.0 LEL A2=20~6.0
THT C=ZAX1/3 1T B=0.7~50
D=0.2 ] C=A1x1/3
s E=0.2 ] D=0.2
\ ‘ E=0.2
| L -
D D <2 o D H[D
® K5 L (OWA2417) ®")/a7 (SP-OP %47)
Drum Core (OWA2 Type) Ring Core
¥ A1>A2 RZLOAT EHAEDLED Y —IVREAOITTY,
ALIEHEEICEL TVWET,
| A | B A=13~20 For magnetic shielding combining with drum core.
E E B=095~1.8 Square type is suitable for auto mounting system.
ER RN C=05
i D=0.18 A
o E=02
[ 7
mENEE ()
D_|IDl LD
=2] i
[A# & HEE]

Combined figure of drum and ring cores




@ Ko OoTa7 @ Fvv7Rscar

Single flange OT core Cap type SC core
I RAF vy AT EHAEDETERT S OTI7 EHAEHE S Z & TERBIENFIEET T,
RYNBIRTY, Combining with OT core, low profile is possible.

Single flange type combining with cap core
for magnetic shielding.

A 8 A=25~70 A
' ' B=0.6~50

[ | C=AX1/3 ¢
D =025

|

[4EHEE]
Combined figure of OT and SC cores

@ ABKNILSWADT
Square type drum core

A B
a | A=20~6.0
B=20~150
R c=08
) ' o
feood D=05
| | E=1.0
D| E_[D




@ 5"5"( ij‘f I~ (Design Guidelines)

LB UBRERENTEAVE, METRVERSZVEERIT7TT,
ToTTRASBBZNETAIEZ—ICELTWVWET,

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

@ LEL (OB417) @ #LHEL (SD217)
Extrusion(OB Type) Extrusion(SD Type)
A B A B
(&)

@ HLEL (OPE17)
Extrusion(OP Type)

A B

[ WA= b4
Bar core

A=30~150 MERRAE LT, NC TSV IITIC & 34 > TS > TV ET,
B=100 For the first investigation,
C=3.0~15.0 samples made by NC machining are available.

10



e 1‘3 EE*’E'E (Mn-Zn {*ﬁ' *ﬂ-) (Material characteristics for Mn-Zn)

SR (100kHz It ) TER - EROBREE L METT, ML>U—=X
Outstanding low power loss in high frequency range( = 100kHz). ML Series
HERPSEE(150C) £ T, B HREEZELAMHATT, R .
. - ) o MB 1) —X

Outstanding permeability from room temp. to high temp(150C ). .

) h : ) MB Series
High Sutulation magnetic flux density
HMERBEHEI NS, BV E—Z X EFBLEMBTT, MQ P —X
Low relative loss factor and high impedance. MQ Series
BVWEREER L LMATT, MP 1) —X
High permeability. MP Series
[GVBESEHE (20 ~ 100C ) TEREOE(LE BB L =M TT, MT 1) —X
Stable permeability for wide temp. range(-20 ~ 100°C ). MT Series

&g+ 1¥l Low power loss

+ 25% +25% + 25%
2400 2500 3300
490 520 530
mT
100C 360 420 400
Bk
Condition kA/m 0.8 1.2 0.8
23C 140 130 120
mT
100°C 60 60 70
12 12 11
A/m
100C 6 8 8
X106 5 35 35
EJEs
Condition MHz 0.1 0.1 0.1
23°C 680 600 400
365
450 300 340
kW/md
400 250 330
100°C 400 300 355
120°C 480 420 420
g2 MHz 0.1 0.1 0.1
Condition mT 200 200 200
20~60C X 10° 5.0 4.5 2.0
C 210 240 230
Q-m 5.0 8.0 8.0
kg/m3 480 x10% | 485 %x10% | 4.85x108




= Bm. /\D—#2# High Bm Power

o5C + 25% + 25% + 25%
1900 2000 2800
23T 530 540 530
100C mT 440 450 440
130°C 410
S
o o KA/m 08 1.2 0.8
23C 300 300 100
100 mT 110
130°C 75
23C 22 15 15
100C A/m 8
130°C 7
100 k H z x10% 55 8 35
23C 800 700 480
60C 540 310
80C 430 400
100°C 370 420 520
. KW/m?
120C 350 620
130 370
140°C 420
150C 420
20 ~ 60°C X10% 6.0 50 20
C 240 280 240
Q-m 8.0 5.0 8.0
kg/m? 4.85%x10° | 4.85x10° | 4.85%x10°

13



‘p, HEEXRIFE (Mn-Zn 4% ) Material characteristics for Mn-zn)

14

= Q#E / SEWEME HighQ / High permeability

LRk

Bf

Characteristics Unit MQ40D | MQ53D | MP70D | MP10T
ERER ui o3 + 25% + 25% + 25% + 25%
Initial permeability 4000 5300 7000 10000
BN R 2 Bs
Saturation magnetic flux density 23°C mT 460 440 430 400
FNfN&S  1000A/m
Magnetioc field 1000A/m
KRR E ) Br 23C mT 120 100 120 120
Remanent flux density
RS He | o3 A/m 10.0 8.0 8.0 6.4
Coercive force

~ . : X10¢ 10 10 5 10
AR R RER tand / ui P
Relative loss factor A kHz 100 100 10 10

Condition
N » -20~20C -1.0~1.0|10~30] 1.0~3.0|1.0~3.0
HRER i
;ﬁeﬁé ivffﬁf erature factor““ " "20~60C | x10° [1.0~1.0] 0~1.0 | 0~15 | 0~20
P 60 ~100°C 0~20

*ﬁ.ﬁ DA 2 . DF 1~10min | X10° 3.0 2.0 2.0 1.0
Disaccommodation factor

1] —82
*al @ fe C 160 150 130 120
Curie temperature
Hinm - . Q-m 1.0 1.0 0.1 0.05
Electrical resistivity
= ) €5 kg/m3 [4.85 X10%|4.85 X10%| 4.90 X103%|4.90 X102
Density

[REAEEREREMEl Stable permeability for temp. change

bEds B

Characteristics Unit UL | LD
WERGER Ui 230 + 25% + 25%
Initial permeability 3000 8000
ROFRLR B Bs
Saturation magnetic flux density 23°C mT 530 400
ENM0RLR  1000A/m
Magnetioc field 1000A/m

i=v1) [
RERRERE Bl o3¢ mT 100 200
Remanent flux density
(RE) He | oac A/m 12 56
Coercive force
*Ef(ﬂsf’&ﬁz?& tand / i 10KHz % 106 35 15
Relative loss factor
. » 20 ~ 20°C -1.0~1.0|-05~1.0
TRER i
;Ee;g:tivfljf erature factorau " [ 20~60C | x10° [10~1.0[ 0~10
= 60 ~ 100C 10~10] 0~1.0
*H#DA%N . 2 1 ~10min| X 10° - 3.0
Disaccommodation factor
1] 38

%2l fe C 240 110
Curie temperature
e o - Q-m 5.0 0.05
Electrical resistivity
R
B ds kg/me |4.80 x 10| 4.90 x10°
Density




€ Material : ML24D

23C 2400 £ 25%
23C 490
mT
100°C 360
23C 140
mT N
100TC 60
23C 12
A/m N
100C 6
23C 680
60°C 450
kW/m3 80°C 400
100°C 400
120°C 480
X 10° 50
C 210
Q-m 50
kg/m3 4.80 X 103
Test core : Toroidal
OD =25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 i i 10000 ——
T T
10kHz 23°C ]
- 8000 ] AR
5 2z \
£ 6000 3 \
3 L £ 1000
E @
¢ 4000 o
ey s
£ e £
S 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 R
500 200mT
~—| = m
Bs | ——— ‘£600 i
~400 =
o — =< 500
£ I 5
o 300 & 400
@ 2
200 B 8300
[
100 AL 8%
Treeeq e 100
0 0
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

Temperature(°C)

Temperature(°C)

15



a’ HEERIFE (Mn-Zn RE ) (Material characteristics for Mn-Zn)

16

Amplitude permeability — Flux density

10000
100kHz
©
= 8000
> B g i
§ 6000 _ - A
£
3 —
o 4000 23°C
]
2 — — —60°C
S 2000
< | ] e 100°C
0 [
0 100 200 300 400
Flux density Bm(mT)
Core loss — Flux density Core loss — Flux density
10000 ; 10000 7
! i
- 23°C — 100°C
200kHz
1000 | ]| 200kHz
/7 100kH: 1000 F——
| - 7 | T
o /T 2 7/ 100kHz
< / 50kHz [ [] E / |
e /T s yAREE
> / < / 50kHz
& 100 SN S S 2Kz S 100 LSS
(7] 7 I/ ® 7 A T LI ‘::7:
8 7 2 4 // // 25kHz —{17
@ o [/
8 S /
10 10 / 7
y 4 7 7
]/
1 1
10 100 1000 10 100 1000
Flux density Bm(mT) Flux density Bm(mT)




€ Material : ML25D

Temperature(°C)

Temperature(°C)

23C 2500 =+ 25%
23C 520
mT
100°C 420
23C 130
mT N
100C 60
23C 12
A/m N
100C 8
23C 600
60C 300
kW/m? 80C 250
100°C 300
120C 420
X106 35
C 240
Q-m 8.0
kg/m3 4.85%x103
Test core : Toroidal
OD =25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability - Frequency
10000 — 10000 —
7
10kHz 23°C 1
"= 8000 - T
> > il
s 2z
5 6000 =
g £ 1000
S 4000 3
— = 74 o
.© / ~— —
£ — 1
2000 =
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
600 800 |
- 700 100kHz
500 — 2 600 200mT
Bs — ‘\E
400 £ 500
\:E: 8 400
& 300 o
] @»
m 200 = o 300
-J.. 5 200
100 ] 100
0 0
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

17



a’ HEERIFE (Mn-Zn RE ) (Material characteristics for Mn-Zn)
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Amplitude permeability — Flux density
8000
© 100kHz
X
6000
_é- S R =
s SR -
® —
15} .4
£ 4000 ===
2
° 23°C
3
£ 2000 — — —60°C
£
< | e 100°C
0 ]
0 100 200 300 400
Flux density Bm(mT)
Core loss — Flux density Core loss — Flux density
10000 3 500kH = 10000 — s
— O 7 Z 1 — T T -
— 23C 7/ — 100°C 1
/ 500kHz T
/ AR
200kHz / ‘ ‘ ‘ ‘
1000 /L] 1000 / aE
—~ /I 100kHz 4 4 V4 200kHz FHH
R /7 [N o~ / T
£ @ / 1]
E 7/ T T ] € A
§ / _50kHz E 7 100kHz
3 /) LT S p 1T
& 100 : A—/— 25kHz -} 3 100 / J  50kHz | |||
% 7 II /I % 7 II II { { { { 1T
yi 7 —F ——
- / s /77— sk
g / P 77
8 S /
10 £ — 10 y ,/
/ 7 7
/ 7
1 1
10 100 1000 10 100 1000
Flux density Bm(mT) Flux density Bm(mT)




€ Material : ML33D

23T 3300 £ 25%
23T 530
mT
100°C 400
23C 120
mT N
100C 70
23C 11
A/m N
100C 8
23C 400
40°C 365
60°C 340
kW/m? .
80C 330
100°C 355
120°C 420
X 10°© 3.5
C 230
Q-m 8.0
kg/m?3 485 %X 108
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 ‘ ‘ 10000 =TT
_ 10kHz 23°C 1
= 8000 i 3 u
£ z \
3 6000 =
g ________//”\ g 1000
S 4000 LT 5
5 L E
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< 2000 \ £
0 100
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Amplitude permeability — Flux density
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5 2000 s
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0 100 200 300 400
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€ Material : MB19D

23C 1900 £ 25%
23C 530
mT
100°C 440
mT 23C 300
A/m 23C 22
60°C 540
80C 430
kW/m? 100°C 370
120C 350
140°C 420
X 10° 55
‘C 240
Q-m 8.0
kg/m3 4.85 X 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 7 10000 R
10kHz i
23°c
.— 8000
3 -
1 0
2 2 il ’\\
= 6000 =
g 8
3 3 1000
£ 4000 4 £
o /—\ o
K L S~ L‘:
£ L+ 2
= 2000 S
L
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
600 900 T
100kHz
800
500 — 200mT
B B 52700
s T “e AN
I ~
400 = 600
= z
£ < 500
T 300 < g
m ‘. 400
g o 2 —
200 < © 300
¥ . o
Br .l 5 200
100 = — o
Tttt 100
0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Temperature(°C) Temperature(°C)
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Amplitude permeability — Flux density Magnetization curves (Typical)
8000 600
23°C
100kHz 500 _— | —
£6000 / _____ i eadena--. 1007C
o D et Sy A 3
» 'E 400 L= 120°C |
= @ 0
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£ 4000 2300 [-{
5 2 f
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3 ool
2 23°C 2200
£ 2000 — — — 100 ’I
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------ 120°C
0 0
0 100 200 300 400 0 200 400 600 800 1000 1200
Flux density Bm(mT) Magnetic field H(A/m)
Core loss — Flux density Core loss — Flux density
10000 : 10000 :
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200kHz 200KH
1000 . z
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e 7 sz S £~ 100kHz
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8 - 3 '/// 25kHz
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10 © 10 yayiw
/I Z
1 1
10 100 1000 10 100 1000
Flux density Bm(mT) Flux density Bm(mT)




€ Material : MB20D

23C 2000 £ 25%
23C 540
mT 100C 450
130C 410
23C 300
mT 100C 110
130C 75
23C 15
A/m 100C 8
130°C 7
23C 700
KW /e 100°C 420
130C 370
150°C 420
X 106 8.0
c 280
Q-m 5.0
kg/m?3 4.85 x 108
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 ‘ 10000 —
I
100kHz o]
.- 8000 - 2¢
= 3 TH
>
£ 6000 £
3 3
o @ 1000
£ 4000 / ﬁ\ £
(7} o
a | — L Q
3 T T \ e
S 2000 — \ =
0 100
-20 20 60 100 140 180 220 260 300 10 100 1000 10000
Temperature(°C) Frequency(kHz)
Bs,Br — Temperature Core loss — Temperature
600 800
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500 R 700
\\ Bs ®c 600
400 >
~ £ 500
=4
C 300 3 400 ™~
i \\"‘\ o —
o e 0
@ 200 T 8 30
Br "\\_‘ g 200 100kHz-200mT
100 e e — ) 100
0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Temperature(°C) Temperature(°C)
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Amplitude permeability — Flux density Magnetization curves (Typical)
8000 600
[ — 23°C
500 —— "
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€ Material : MB28D

23T 2800 £ 25%
23T 530
mT
100°C 440
mT 23C 100
A/m 23C 15
60°C 310
80°C 400
kW/m? N
100C 520
120°C 620
X 10°% 35
T 240
Q-m 8.0
kg/m? 485 % 108
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 ] 10000 =Rl
10kHz 23°C {
3 8000 3 |
2 6000 E \
3 / g
g / g 1000
E,_ 4000 / ¥g
z T T 2
€ 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
600 800 T
100kHz
500 — 700 200mT |
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5 300 3400
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@ 2 300 ~_
200 3
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o
100 | tmmr ket — 8 100
0 0
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Temperature(°C) Temperature(°C)

25



‘p’ HEEXRIFE (Mn-Zn 448 ) Material characteristics for Mn-zn)

26

Amplitude permeability — Flux density Magnetization curves (Typical)
8000 600
23°C
100kHz 500 / o E— .
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€ Material : MQ40D

23C 4000 + 25%
mT 23°C 460
mT 23C 120
A/m 23C 10
X 10° 10
20 ~ 20 10~10
X 10° 20 ~ 60°C 1.0~10
60 ~ 100C 0~20
1~10%
-6
10 1~ 10min 80
C 160
Q-m 10
kg/m? 485 x 108

Test core : Toroidal
OD =25mm ID=15mm TH=5mm

Initial permeability — Temperature Initial permeability — Frequency
10000 | 10000 EEE
10kHz 23°C 7
3 8000 ~
2z z
3 6000 3 -
g = 8
8 4000 — g
K \ ©
2 2
S 2000 =
0 1000
-20 0 20 40 60 80 100 120 140 160 180 200 1 10 100 1000
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g HEERIFE (Mn-Zn RE ) (Material characteristics for Mn-Zn)

Relative loss factor — Frequency
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Magnetization curves (Typical)
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€ Material : MQ53D

23T 5300 *+ 25%
mT 23C 440
mT 23T 100
A/m 23T 8
X 10° 10
-20 ~ 20C 1.0~30
X 10° R
20 ~ 60T 0~1.0
1~10%
X 10° . 2.0
1~ 10min
C 150
Q-m 1.0
kg/m? 485 x 10°
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability - Temperature Initial permeability — Frequency
16000 | 10000 T
14000 10KHz - 23°C 7]
X12000 3
210000 2z
3 / 3
© 8000 A 3
£ | E
& 6000 o~ g
= ] \ s
2 4000 2
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‘p’ HEEXRIFE (Mn-Zn 448 ) Material characteristics for Mn-zn)

Relative loss factor — Frequency
1.E-01
3
~
e
C
]
E 1.E-03
(&)
&
[} —|
g1E04 oac |
. i f
2
£ 1.E-05
©
i -
1.E-06
10 100 1000 10000
Frequency(kHz)
Magnetization curves (Typical)
500
/_’_ 23°C
400
~ -——— o — — — 7 - ——————— §0°C
= Z =
E Al
300 [
3‘ T L R R EREIE e il . ]OOOC
‘@ i
g
S 200 Hi
3 9
[ A
100
0
0 200 400 600 800 1000 1200
Magnetic field H(A/m)

30



€ Material : MP70D

23C 7000 = 25%
mT 23T 430
mT 23C 120
A/m 23C 8
X 10° 5.0
% 106 -20 ~ 20°C 1.0~30
20 ~60C 0~15
1~10%
X 10® ; 2.0
1~ 10min
T 130
Q-m 0.1
kg/m?3 490 X 108
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
20000 ‘ 10000 T
18000 10kHz — 23°C 7]
—-16000 ] N\
14000 a
z /) z
£12000 / =
gmooo E
o 8000 ~ ©
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-20 0 20 40 60 80 100 120 140 160 180 200 1 10 100 1000
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. 100000 = 600
= 23°C
5 R 500
£ 10000 400
§ — E Bs \
£ — - 300
2 o NS & T
3 1000 200
o
g N Br
o - ] 100 SLERREL e -
u ! ™
. U
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Relative loss factor — Frequency
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€ Material : MP10T

23T 10000 £ 25%
mT 23T 400
mT 23T 120
A/m 23C 6.4
X 10° 10
-20 ~ 20C 1.0~3.0
X 10° .
20 ~60TC 0~20
1~10%
X 10® . 1.
0 1~ 10min 5
c 120
Q-m 0.05
kg/m?3 4,90 x 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
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18000 — ok ] 23°C 1
-iI 6000 4 3
.,14000
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g 8000 5
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.p’ HEEXRIFE (Mn-Zn 448 ) Material characteristics for Mn-zn)

Relative loss factor — Frequency
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€ Material : MT30D

23C 3000 = 25%
23C 530
mT
100°C 420
mT 23C 100
A/m 23T 12
X106 3.5
-20 ~20C -1.0~1.0
X 10 20 ~ 60°C -1.0~1.0
60 ~ 100°C -1.0~1.0
c 240
Q-m 5.0
kg/m?3 480 x 103
Test core : Toroidal
OD =25mm ID=15mm TH=5mm
Initial permeability — Temperature Initial permeability — Frequency
10000 10000 =
T
10kHz 23°C
3 8000 = 1
2z 2
;: 6000 %
GEJ £ 1000
S 4000 8
< 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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0 20 40 60 80 100 120 -20 0 20 40 60 80 100 120
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€ Material : MT80D

23C 8000 = 25%
mT 23C 400
mT 23C 200
A/m 23C 5.6
xX10° 15
-20 ~20C -05~1.0
X 10%© 20 ~60C 0~1.0
60 ~ 100°C 0~1.0
1~10%
xX10° . 3.0
1~ 10min
C 110
Q-m 0.05
kg/m? 4.90 X 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Temperature Initial permeability — Frequency
20000 ‘ 100000 T
T
18000 23°Cc
10kHz — R
'3 16000 3
> 14000 = ‘_"T
F 12000 3
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§ 8000 ‘ 2 i N
T 6000 © N
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MBEXYE Material Characteristics

X5

Classification of Material

R

Advantages

YRR e

Material Name

SVEMERBEEEZAL. NB-NHAMLWI7OIEFFE €14
FTEEMIX-DC/DCAN—2BA T RICRETT o

=} y )=
ﬁ*ﬁfﬁﬁ: Loss High saturation magnetic flux density and half power loss compared st S/er)ies
to NB - NH series and suitable for high voltage transformer or
transformer for DC/DC converter.
= = T —FRICREEMEITT, : :
% Bm A1t :imﬁa:la]fitiof ?n’i l:wetic'ilu?(itn;iL;:j*i;thle for power NB > —x
High Bm gh se g y P NB Series
application.
INT —MEREICHN A, THEVETEEMIC BB N MK T T, . .
p— NB D . 7 —MEREICH A m @ﬁm HENLMHTT NH S — %
. Outstanding thermal shock resistance with the same performance as .
Thermal Shock Resistance . I NH Series
NB series for power application.
S EMEME Ni-Zn RICEVWTEVEBEREER T SMH T, NP U—X
High Permeability High permeability in Ni-Zn materials. NP Series

WIS HniEm S5 brt
Stress and Magnetic Field
Resistance

IEATTHUBEEIN DG BISLIEICHERZMETY,
BIEE—IV KARICIEHEETY,

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

Suitable for molded components with resin.

ND-NM > =X
ND & NM Series




{Kig%#¥ Low Power Loss

o3 + 25% +25% +25% +25%
120 240 300 400
i mT 455 460 475 460
23C
kA/m 4 4 4 4
. X106 85 30 35 35
23C
MHz 5 1 1 1
KW /m3 340 450 650 600
. C 100 100 140 140
M MHz 5 1 0.05 0.05
Condition
mT 10 25 150 150
20 ~ 60°C x10% 35 10 17 14
C 260 230 240 230
Q-m 10° 10° 10° 10°
kg/m? 515 x 10° | 525 x 10° | 525 x 10° | 5.25 x 10°
203G + 25% +25% +25% + 25%
400 800 1200 1600
T 4 41 2
03 m 65 0 360 320
KA/m 4 4 1 1
X106 35 13 10 13
23C
MHz 1 0.1 0.1 0.1
KW /m?3 590 250 250 250
C 140 140 100 60
&
» MHz 0.05 0.05 0.05 0.05
Condition
mT 150 150 150 150
20 ~ 60C X106 14 14 13 10
c 230 190 160 140
Q-m 10° 10° 10° 10°
kg/m® | 5.30 X 10° | 525 X 10° | 525 X 10° | 5.25 X 10°
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6 *Z HEK’E‘E (N|-Zn %*Z *3'- ) (Material Characteristics for Ni-Zn)

=Bm#1#& High Bm

23 + 25% + 25% + 25% + 25%
250 500 650 800
5 mT 500 440 410 400
23C
kA/m 8 4 1.6 4
i X108 25 15 15 15
23C
MHz 0.1 0.1 0.1 0.1
20 ~ 60°C X108 24 15 20 12
C 360 240 200 210
Q-m 10° 10° 10° 10°
kg/m?3 51 %x 10° 51 x 10° 51 x10° 5.1 x 10°
. + 25%
23C 900
5 mT 390
23C
KA/m 1.6
5 X10© 13
23C
MHz 0.1
20 ~ 60°C X108 18
Cc 150
Q-m 10°
kg/m? 5.1 X 10°




MiZEEE44% Thermal Shock Resistance

ke By
Characteristics Unit Rlisie MBS NS
B ui 23°C + 25% + 25% + 25%
Initial permeability 450 650 900
Saturation magnetic flux density KA/m 2 16 2
EFSE=C R tan & / ui . x10° 20 12 17
. 23T
Relative loss factor
MHz 0.1 0.1 0.1
8 N=] £ K/ H N
ARSI R AR 50 ~ 60C x10° 20 8 14
Relative temperature factor
1] —-<B8
Fal i fe C 240 190 160
Curie temperature
IR o . 6 6 6
Electrical resistivity Q-m 10 10 10
HE ds kg/m? 51%x10° | 51x10° | 5.1 x 10°
Density

SEWEME High Permeability

pedic BAfy
Characteristics Unit RE2gr
W ERGER ui 230 +25%
Initial permeability 2000
PR R S Bs 23°C mT 270
Saturation magnetic flux density KA/m 08
TEXFERRE tand / ui . X10® 15
. 23C

Relative loss factor

MHz 0.1

R —— )
*Ei(h?nﬁi{%ﬁ( auit! oo soc %106 5
Relative temperature factor
1] —B3
ES :L ) /Jmfg Tc C 110
Curie temperature
EIE o . 5
Electrical resistivity Q-m 10
BE ds 5 5
1 X

St kg/m 51 X 10
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RIS HEESL1E418 Stress and Magnetic Field Resistance

. + 25% + 25% +25%
23¢C 1.4 100 500
. mT (9) 410 325
23C
kA/m 8 8 4
i x10% 3400 65 15
23C
MHz 230 1 0.1
20 ~ 60°C X106 12 5 —1
C — 330 140
Q-m 10° 10° 10°
kg/m?3 5.0 x 10° 51 x 10° 51 x 10°
. + 25%
23C 480
o mT 420
23C
KA/m 4
5 X10© 30
23C
MHz 1
20 ~ 60°C x10% 10
C 230
Q-m 10°
kg/m? 5.1 X 10°




€ Material : NL12S

23C 120 £ 25%
23T 455
mT
100°C 365
X 10%° 23C 85
23T 150
kW/m?
100°C 340
X 10°% 20 ~ 60T 35
C 260
Q-m >10°
kg/m?3 515 x 103
Test core : Toroidal
OD=8mm ID=4mm TH =2mm
Complex permeability — Frequency Initial permeability — Temperature
1000 1000
100kHz
= — 800
—T N
= 100 I
3 - = i
2 : 600
- - ' 2 2
© M ‘a
£ 10 f— . } 3 /
g = ! g /
g 2 400 v
| 3 /
5 _-rrrl £
o 1 === = 200
23°Cc ]|
o L1l 0
0.1 1 10 100 -20 20 60 100 140 180 220 260 300
Frequency(MHz) Temperature(°C)
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Saturation magnetic flux density — Temperature

Magnetization curves(Typical)

500 500 I
450 23°C _|
\
- \\ ~ 350 i 100°C
& 300 ~ m 300 /1,
z 2 250 [+
@ g ]
< ]
k) 200 S 200 |+
X 5 i
™ T 150 :
100 at 4kA/m 100 [
|
50 I'
20 40 60 8 100 120 140 160 0 1000 2000 3000 4000 5000
Temperature(°C) Magnetic field H(A/m)
Core loss — Temperature Relative loss factor — Frequency
1000 1E-02 p——s
1 f
-
- — 23°C /
800 =
= 52
> § 1E-03 /
< 600 _ i
3 2
a .§ /I
8 400 3 PZ
o
° < 1E-04 :
5 at 5SMHz10mT 2
o &
200 3
__//atSMHz
10mT
0 L 1.E-05
0 20 40 60 80 100 120 0.1 1 10 100
Temperature(°C) Frequency(MHz)




€ Material : NL25S

23C 240 =* 25%
23T 460
mT
100°C 390
X 10%° 23C 30
23T 470
kW/m3
100°C 450
X 10°% 20 ~ 60T 10
C 230
Q-m >10°
kg/m?3 525 x 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 1000
100kHz
: 800
= 100 ===y
3 3
Z fl
= E 600
© a
E 10 ! g
B ] g
: ’ e n 2 400
[N - W —_
B == HHE === ! 3
© 200
23°C \
01 | | 0
0.1 1 10 100 -20 20 60 100 140 180 220 260 300
Frequency(MHz) Temperature(°C)
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Saturation magnetic flux density — Temperature

Magnetization curves(Typical)

500 500 23
T 450 —
E— 400 ——==="100°C |
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& 400 a
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€ Material : NL30S

23C 300 =+ 25%
23C 475
mT
100°C 390
X106 23C 35
23C 900
kW/m?
140°C 650
X 10°% 20 ~ 60T 17
C 240
Q-m 108
kg/m?3 525 x 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 1000
g ] 800
El ™~ -
= 23°C = //’-\
100 |—
2 % 600 ]
3 $ 1
E E L1
g ; g 400 —
5 10 : = e
e = By
S - L 200
(@] N R — u
_________ et
1 [T T11] 0
0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 260
’ Frequency(MHz) Temperature(°C)
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Saturation magnetic flux density - Temperature Magnetization curves(Typical)
500 500 :
i 450 — —" 23C
\ "
e |
400 400 oo -F--vF100°C
= T ~ 350 7 S Sl e
E = / 4
& 300 = 300 {lf
z at 4kA/m 2250 [fF
2 2
£ 200 3200
3 3 150
[ [
100 100
50
0 0
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 o
1000 3 23¢
a2 900 >
< —|
% 800 — & 1.E-03 -
< 700 5 /
o I g
o 600 ‘§ /
% 500 2
‘© 400 S0kHz » 1.E-04 /
S 150mT =
O 300 K
200 & I — :
100
0 1.E-05
20 40 60 80 100 120 140 160 0.1 1 10
Temperature(°C) Frequency(MHz)




€ Material : NL40S

23C 400 =* 25%
23C 460
mT
100°C 370
X 10°% 23T 35
23C 820
kW/m?3
140°C 600
X106 20 ~ 60T 14
C 230
Q-m 106
kg/m3 525 x 10°
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Complex permeability — Temperature Initial permeability — Temperature
1000 1000
L
/
U 800
= — 23°C & 3 e
= 100 7
>
ey = £ 600
2 d 3 e
g + E |1
g /‘/ 2 400
5 0 = s -
-y = =
£ B — 200
(&) - o’
— — — u » T
1 I 0
0.1 1 10 —-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260
Frequency(MHz) Temperature(°C)
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Saturation magnetic flux density — Temperature Magnetization curves(Typical)
500 500 T
450 — 23°C _ |
400 ‘
’|: \\ ~350 / i _—-——'_"_______—_ 100(:7
@ 300 300 ,
> >
G at 4kA/m £250
c
5 200 £200
x x
& 2150 i
100 100 !
|
50 T
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 1E-02 ;
1100 g 2300‘
1000 = B
3 /
s> 900 ~
c “«©
= 800 ~_ § 1.E-03
=
< 700 .
s \\ 5 7/
a 600 §
3 500 2
- 50kHz o
o 400 — ya
5 150mT g 1E-04
S 300 kS
200 4 EEEREC
100
0 1.E-05
20 40 60 80 100 120 140 160 0.1 1 10
Temperature(°C) Frequency(MHz)




€ Material : NL45S

23C 400 =* 25%
23T 465
mT
100°C 375
X 10°% 23T 35
23C 800
kW/m?3
140C 590
X 10° 20 ~ 60T 14
c 230
Q- 'm 106
kg/m3 5.30 X 108
Test core : Toroidal
OD =25mm ID =15mm TH = 5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 1000
3 | N 800
- 23°C ] 3 L~
> 100 - >
= - = 600
3 : g
E 7 E
g i S 400
x " s
é- 10 E
3 — L LT 200
w1
— — — u ”
1 I N B 0
01 1 10 -20 20 60 100 140 180 220 260
Frequency(MHz) Temperature(°C)
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Saturation magnetic flux density — Temperature Magnetization curves(Typical)
500 500 i
450 — 23°C __|
- — —ded 4= 100
= I ~350 / — ot = T |
@ 300 #300
> >
3 at 4kA/m £250
c
S 200 £200
x x
e 2150
100 100
50
0 0
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 3 - 93°C
1000 Bt
S 900 o
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800 s 1.E-03
2 00 — L /
s a— S
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2 600 o g
§ 500 §
o 400 S0kHz o 1.E-04 /
5 150mT >
S 300 z
200 & NS
100 —
0 1.E-05
20 40 60 80 100 120 140 160 0.1 1 10
Temperature(°C) Frequency(MHz)




€ Material : NL80S

23C 800 = 25%
23T 410
mT
100°C 290
X 10%° 23C 13
23T 420
kW/m3
140°C 250
X 10°% 20 ~ 60T 14
C 190
Q-m 106
kg/m?3 525 x 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
10000 | 5000
— 23°C
El 4000
- =
i 1000 z /\
= A = 3000
el [
: : d \
€ M =
g & 2000 /
< 100 <
3 g — \
5 ~ 1000 —
© u T | \
HTI e |
10 = I I L1 0
0.01 0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180 200
Frequency(MHz) Temperature(°C)
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Saturation magnetic flux density — Temperature

Magnetization curves(Typical)

500 500
450
400 400 — 28C
£ 220 ff
m 300 m 300 I e = === == 00
2 \\ 2250 [
[} (2]
§200 | at4kA/m 5200
3 X
o 2150
100 100
50
0 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
500 1.E-03 —
— y
450 - o
_ - 23C 7
400 N
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X 300 N
3 T~ g
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4 200 2 —
g 150 50kHz ° 1.E-05
S 150mT =
©
100 ©
@
50
0 1.E-06
20 40 60 80 100 120 140 160 0.01 0.1 1 10
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€ Material : NL12D

23C 1200 =+ 25%
23T 360
mT
100°C 230
X 10° 23C 10
23T 350
kW/m3
100°C 250
X 10°% 20 ~ 60T 13
C 160
Q-m 106
kg/m3 525 x 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial Permeability — Temperature
10000 — 5000
- 23°C
= 4000
.y AN Et /
. 1000 -
£ Z 3000
e}
8 & 2000
x 100 s e
: / \
3 - w Hi 1000 |——
R R u”
10 | 0
0.01 0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180
Frequency(MHz) Temperature(°C)
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Saturation magnetic flux density — Temperature

Magnetization curves(Typical)

Temperature(°C)

500 500
450
400 400
e = 23°C
g \\ Esso |
[ o] /
m300 >'300 //
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§ \ -§250 e e — — 1 100°C
<200 =200 e
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a 250 8 /
3200 50kHz § /
150mT o 1.E-04
5 150 32
&
100 ©
= 7
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0 1.E-05
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€ Material : NL16D

23C 1600 =+ 25%
23T 320
mT
100°C 180
X 10%° 23C 13
23T 280
kW/m?
100°C 250
X106 20 ~ 60T 10
C 140
Q-m 106
kg/m?3 525 x 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
10000 = 5000
— 23°C
S 4000 a
ani 3
i 1000 \ z / \
= = 3000 Vi
3 : 3 /
o d o
£ i E /
3 & 2000
x5 100 K] ]
S == . T 1000
I—— = M
_____ u ” T
10 —— 0
0.01 0.1 1 10 -20 0 20 40 60 80 100 120 140 160
Frequency(MHz) Temperature(°C)
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Saturation magnetic flux density — Temperature Magnetization curves(Typical)
500 500
450
400 400
= e 350
£ £ 23°C
2 300 T 300 — —
o
z T 2 250 /
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20 40 60 80 100 120 140 160 200 400 600 800 1000 1200
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2 150 s H
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© 100 s
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50
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€ Material : NB25S

Temperature(°C)

23C 250 = 25%
mT 23C 500
X 10° 23C 25
X 10° 20 ~60C 24
C 360
Q-'m 108
kg/m? 510 x 10°
Test core : Toroidal
OD =25mm ID=15mm TH=5mm
Complex permeability = Frequency Initial permeability — Temperature
10000 ; 3000
— 23°C
B 2500
X
- 1000 -
R = 2000
2 2
a a
g 100 D g 1500
o N o
o o
g - S 1000
€ 10 S [
o] = EEm. L —]
© R i 500 — ]
- ” -—’/’
Py g = 1 U S B N N N R e M |
1 | 0
0.1 1 10 100 -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 :
\ L
500 — I~ | 23°C
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a \\ ccc, 1.E-03
% 400 ~ 8 /
m T~ L 4
> ~ 2 4
2 300 8 1E-04 /
s at 8kA/m 3
5 200 °
= 2 1605
100 @
0 1.E-06
-20 0 20 40 60 80 100 120 140 160 180 200 0.1 1 10

Frequency(MHz)
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€ Material : NB50S

23C 500 £ 25%
mT 23C 440
X 10°® 23C 15
X 10% 20 ~60C 15
C 240
Q-m 108
kg/m? 510 x 103

Test core : Toroidal
OD =25mm ID =15mm TH = 5mm

Complex permeability — Frequency

Initial permeability — Temperature

Temperature(°C)

10000 — 3000
——
. _ 23C 2500
= 1000 =
> X
E = E 2000
z : i E
g 100 = g 1500 A
(7] o LT
a 2 L
3 : = 1000
— ’ - /
g 10 . = ]
£ — L—
o m— | ] \
°© M 500 —
_____ u moLl s
1 I 0
0.1 1 10 100 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 260
Frequency(MHz) Temperature(°C)
Saturation magnetic flux density — Temperature Relative loss factor — Frequency
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=
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E 400 5
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g ?
(<}
3200 E =
- B 1E-05
100 @
0 1.E-06
-20 0 20 40 60 80 100 120 140 160 0.1 1 10

Frequency(MHz)




€ Material : NB65S

23C 650 = 25%
mT 23C 410
X 10° 23C 15
X 10%® 20 ~60C 20
C 200
Q-'m 108
kg/m? 510 x 10°

Test core : Toroidal

OD =25mm ID=15mm TH=5mm

u”

Complex permeability '’

10000 —

1000

100

—_
o

Complex permeability — Frequency

— 23°C

0.1

1 10 100
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Initial permeability — Temperature
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Saturation magnetic flux density — Temperature
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20 0 20 40 60 80 100 120 140 160

Temperature(°C)

Relative loss factor — Frequency
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o)
o

1.E-06

0.1 1 10
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€ Material : NB80S

23C 800 *+ 25%
mT 23C 410
X 10 23C 15
X 10° 20 ~ 60C 12
C 210
Q-m 108
kg/m? 510 x 103
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Initial permeability — Frequency Initial permeability — Temperature
10000 — 3000
— 23°C
. 2500
F 1000 3
) > 5,2000
b=+ 2
2z : Y 5 d l
= . ©
| 100 21500
o .
£ 7}
2 T T‘:‘:1000 /
E 10 = //
w 500
______ I—l mo L
1 - 0
0.01 0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180 200 220
Frequency(MHz) Temperature(°C)
Saturation magnetic flux density — Temperature Relative loss factor - Frequency
500 1E-02 y
\ 7
\ /
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S 200 a
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-20 0 20 40 60 80 100 120 140 160 01 1 10
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€ Material : NB90OS

23C 900 £ 25%
mT 23C 390
X 10° 23C 13
X 10°¢ 20 ~ 60C 18
C 150
Q-m 108
kg/m? 5.10 X 108
Test core : Toroidal
OD =25mm ID=15mm TH=5mm
Complex permeability — Frequency Initial permeability — Temperature
10000 — 3000
- 23°C
: 2500
= 1000 3
N § 2000
£ T S 1 =
2 7 - 3 — \
"E’ 100 = QEJ 1500
g = at g / \
3 © 1000
5 1.0 =) L
g 10 === £ //
© w' 500
_____ \
1 " 0
0.1 1 10 100 -20 0 20 40 60 80 100 120 140 160
Frequency(MHz) Temperature(°C)
Saturation magnetic flux density — Temperature Relative loss factor — Frequency
500 1.E-02
400 é 1.E-03 e
- \ o1 /
£ 5 7
3 300 ™~ >
[*}
> © — A
% at 1.6kA/m \ 8 1E0
Q [
-: 200 t_g
=y ]
= £ 1E-05 —
100 E’
0 1.E-06
-20 0 20 40 60 80 100 120 140 160 0.1 1 10
Temperature(°C) Frequency(MHz)
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€ Material : NH45S

Temperature(°C)

23C 450 + 25%
mT 23C 440
X10°% 23C 20
X106 20 ~60C 20
C 240
Q-m 109
kg/m?3 5.10 X108
Test core : Toroidal
OD =25mm ID=15mm TH=5mm
Complex permeability — Frequency Initial permeability — Temperature
10000 3000
:=L 23°C 2500
_ 1000 3
X > 2000
> T~ =
E d
g 100 - : 2 1500
£ = 5 -
g _ e L~
< : S 1000
2 10 - <
g SEE " \
S = u 500 —
NN —
______ u RAJN -
1 T 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 Relative loss factor — Frequency
600 ‘ ‘ ‘ 1.E-03
500 at 4kA/m E
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@ 300 S =
s E A
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u_:x_ 200 \ o 1.E-05
N kS
100 | «
0 1.E-06
-20 0 20 40 60 80 100 120 140 160 180 200 220 0.01 0.1 1

Frequency(MHz)




€ Material : NHB5S

23C 650 + 25%
mT 23T 380
X10°% 23C 12
xX10° 20 ~ 60°C 8
T 190
Q-'m 108
kg/m? 510 X108

Test core : Toroidal
OD =25mm ID =15mm TH = 5mm

Complex permeability — Frequency

Initial permeability — Temperature

10000 3 3000
i
L 23°C
[ 2500
4 1000 ~
- 52000
> IR 2
= B I )
_§ 100 §1500 /
£ B g L
g - 1000 —
510 [ S L —
5 = === | —
[ —— A== 500
o -
(@) ”
______ ol \
1 I I - 0
0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180 200
Frequency(MHz) Temperature(°C)
Saturation magnetic flux density — Temperature Relative loss factor — Frequency
600 1.E-03
500 | okAy X —
at 1.6kA/m ~ | 23°C
R °
% 400 \ g 1.E-04
2 300 3
£ 8 =
g I 2
o 3 _‘/
x 200 < 1.E-05 —
[ N 3
=
100 ©
0 1.E-06
-20 0 20 40 60 80 100 120 140 160 180 200 0.01 0.1 1
Temperature(°C) Frequency(MHz)
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€ Material : NH90S

23C 900 + 25%
mT 23C 350
X10°% 23C 17
X106 20 ~60C 14
C 160
Q-m 109
kg/m3 5.10 X108
Test core : Toroidal
OD =25mm ID=15mm TH=5mm
Complex permeability = Frequency Initial permeability — Temperature
10000 3000
< — 23°C 2500 V4 \
: 3 /
EY
> 1000 E,2000 /
3 2
P 2 1500
£ . E
g ] & 7
5 100 = < 1000
o . T
(&) e u' o 500
______ u )
10 [T T 0
0.1 1 10 -20 0 20 40 60 80 100 120 140 160 180
Frequency(MHz) Temperature(°C)
Saturation magnetic flux density — Temperature Relative loss factor — Frequency
600 1.E-03 ;
i
i
- [ 23°C
500 3
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'E ‘2 1.E-04
E 400 \ §
m \ 5
2 300 ©
5 ™~ “ A
© 1%
% 200 < 1E-05
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™~ 3
100 o
0 1.E-06
-20 0 20 40 60 80 100 120 140 160 180 200 0.01 0.1 1

Temperature(°C)

Frequency(MHz)




€ Material : NP20D

23C 2000 *+ 25%
mT 23C 270
X 10% 23C 15
X 10° 20 ~ 60°C 2
T 110
Q-'m 105
kg/m? 510 X 10°

Test core : Toroidal
OD =25mm ID =15mm TH = 5mm

Complex permeability — Frequency Initial permeability — Temperature
10000 — 3000
23°C
B Ll 2500
3 T~
1000 —— - L N\
= = 2000 — | \
z H il 2 L \
= B a
8 100 3 1500
g . £
8 s \
% = 1000
=}
%Ei 10 E \
§ = 0o
______ u" -
1 [ [ 11 0
0.1 1 10 -20 0 20 40 60 80 100 120
Frequency(MHz) Temperature(°C)
Relative temp factor — Frequency
1.E-03
= [ 23°C
~
©
S 1E-04 /
o
o
&
o
5 —
+ 1 E-05 T
o
=
k-
o
o
1.E-06
0.01 0.1 1

Frequency(MHz)
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€ Material : NDO1Z

23C 1.4 + 25%
mT 23T (9)
X 10°% 23C 3400
X 106 20 ~60C 12
C
Q-m 109
kg/m?3 5.00 X 108
Test core : Toroidal
OD=25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 J — J — 50
" ——
) e BRI T HY BRABX LR -H 10
X 100 =AMV DEREBYFIOTRHBLTE LA, = 3
-~ — 1
£ |
i o E‘
s L 23°C =30
E 10 g
g 1 & £
X | M 820
£ 1 2
c
© 10
0.1 0
1 10 100 -20 0 20 40 60 80 100 120 140 160 180 200 220 240
Frequency(MHz) Temperature(°C)
Relative loss factor — Frequency Stress Characteristics of L
1.E+04 4
3
N L 23°C 2
2e)
c 1.E+03 1
2 ~
: g o
3 3,
“é N
2 1E+02 -2
g
z -3
[0}
o -4
1.E+01 -3
10 100 1000 0 10 20 30 40 50
Frequency(MHz) Stress(MPa)
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€ Material : ND11S

=GR

o - i 23 1 + 25%
Initial Permeability H sC 00 * 25%
AR %
Saturation magnetic flux density Bs mT 23C 410
EhN#E5: Megnetic field 8O000A/m
HEXHAK RN FIMHZ s /i X 10 23C 65
Relative loss factor
BB ERE . .
X -6 ~
Relative temperature factor apir 10 20~ 60C 5
1] 8
*al e Tc T 330
Curie temperature
iR
. . Q-m 108
Electrical resistivity p 0
+
éﬁj;ﬁf ds kg/m3 5.10 X 10?
Test core : Toroidal
OD =25mm ID =15mm TH = 5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 — 500
— 23°C
Bt 400
< 100 3
2z bl Z
% . \~. % 300
g 10 g
g - 3 200
8 =
g 1 E
S o E 100
______ u ” HH
0.1 [ [ T 11 0
1 10 100 1000 -20 0 20 40 60 80 100 120 140 160 180 200 220 240
Frequency(MHz) Temperature(°C)
Relative loss factor — Frequency Stress Characteristics of L
1.E-02 — 4
— ,
= . 23°C
Ny 2
o)
§ 1.E-03 1 —
S » = | —
3 g0
o S
E ¥ §'|—1
o
o 1E-04 ] -2
2 i
% -3
@
-4
1.E-05 -5
0.1 1 10 0 10 20 30 40 50
Frequency(MHz) Stress(MPa)
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€ Material : ND50S

23T 500 + 25%
mT 23T 325
X 10 23T 15
X 10 20 ~60C -1
C 150
Q-m 106
kg/m? 510 X 108
Test core : Toroidal
OD =25mm ID=15mm TH =5mm
Complex permeability — Frequency Initial permeability — Temperature
1000 — 2000
23°C
= ™~
= N ReN -
: T ~ 51500
¥ 100 Lot Tl >
2 = £
K S £ 1000
£ ®
[ o
[} —
5 10 S
e C
g ] £ 500 \
(] u’
______ u LA
1 T TI1 0
1 10 100 -20 0 20 40 60 80 1?0 120 140 160 180
Frequency(MHz) Temperature("C)
Relative loss factor — Frequency Stress characteristics of L
1.E-01 4
3
5 23°C 9
S 1.E-02
S 1
S
v 5 0 —
S par
© 1E-03 N
[ Q‘]
a
= -2
2
2 1.E-04 -3
(5]
o -4
1.E-05 -5
10 100 0 10 20 30 40 50
Frequency(MHz) Stress(MPa)




€ Material : NM50S

23C 480 + 25%
mT 23C 420
X 10% 23C 30
X 10° 20 ~ 60°C 10
T 230
Q-'m 108
kg/m? 510 X 10°

Test core : Toroidal
OD =25mm ID =15mm TH = 5mm

Complex permeability — Frequency Initial permeability — Temperature
1000 1000
—
: N
X 800
. RES 3
=00 e ! .
2 — 23°C - 2 L
£ = 600 =
el 7 a8
5 5 ol
£ K £ //
- ] [}
g & 400
3 10 - S
=3 . c
1S — £
2 R S 1 200
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______ 1
I [T 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)
Relative loss factor — Frequency Stress Characteristics of L
1.E-01 i 4
==+ 3
5 [ 23°C )
o 1E-02
S 1
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:9-: A % 0
& 1E-03 = 3
o N
8 7
° / -2
=
& 1.E-04 -3
&
”— _4
1.E-05 -5
o1 1 10 0 10 20 30 40 50
Frequency(MHz) Stress(MPa)
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137 ~ 196

02~025|02~025[02~025[02~025027~03
107/C | 95~97 [120~125| 95~97 |116~145| 130 117 250

i/secm-C| 16 9.7 16 97 | 17~50 | 76 223
ikgc | 756 1090 756 1090 420 462 924
(kffg: | s 48 53 51 |815~862

* ik BHC () RICRBOHFEICLIBZBFTT,

HE D JEITA (IH BABFMAIESR) BT [brUXTV I7EHRODRA-EAHA 7274 b2 EFISERL TV EDHIC-]




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

HELUEITA (B BABFMHIES) T (bW TV A7ERORAG-FAS — 7270 bELFISERAL TV AL HIC—]
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HWERRREICK IR, FBRROEHBEO—BaFELLER. HHVIREZFIETEHEELDH Y
£9. ZEAICALTIE. BTMALREZIHEROL. ARZZHE T,

(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.)
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(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.)
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(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.)
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(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.)
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(This catalog is current as of Dec., 2014.)



