/N EERSBMSE  NOTICES

1. AR B EAWERORE B SO RE Uiz VAT AICERAS NS BRIE.
B EE S NI RISEARN T ERWIZ<HDE U REEEFH N
TRSEALBVWT LIV AR R% REEZ B CSERSNBE
DWESLOBBICOZFXRL TR Bt FZDEZEBVE R Ao K/ RAEE
ADEATH>TH ABRZOBELNRE T EREEN AT TR KK
. ZOMDILKRBEEEURVELSICT -l E—TEDVRTL DX
RaEFBLTIES N,

2. AEIE I — IR E TR (SR BIEHER. ST RERSE) [CER
SINZEZERUTED. FH -MZBRTFH - REEHIE - Zi - 08 - S ELE
B S 7TR—MNEIEDEBEBROLS I R RRECEEENERS
N, ZOBECEEENADEBN LD AMEICEEERIFTAREKEDH S
FARICHTDMEREPTEMEDORERIIBRINTED LA, LEERAETOSER
[CBUTIE. TR IcReEZ RO . AR RO ENRR T EASE
NABBH AKER ZOMDILRIBEEZELBVNLSICT7 T —ILE—T%
DIRAT L LD R EFZ TS W,

3. AEBEREMRTHD BN I DN REET D2BNDBHDET, Fic. ARG
FERICEDA VTV IV ANE LD BARKRRE T—ERSE3
EFIEDRMENESNBNIENBHDE T EDIRWNCEFTEE LS,

4 Bt (d, FRERET EOMEICRRT ZIEAEBEICEALELTE—IEEEE

WEE A

AEICRINCHRELOEBARIEFEELEBEINDIBELHOEI R

KREERET. CBAL SERICEBULE LT BRICRHON Y OU KiffEk

FlIEREE B KDICIRD SHERLTIZS N,

6. AF &, it 6 U 3B =5 ORI E. E1FIE. BIEIE. Z O OMNFTE1E
ZDIENICB T 2RI X IEERIEDHEETS>EDTIRBD F Ao,
AE(CEHSNIBEREFEALILILICEDE=FEDHNFIEESDEFIC
B 3EENEUGE. it iEZ0EZEWEEA,

7. AFBICREHSINERICOVWTOREAEY. K IE TiRD/\T—ILI~
A=Y AFEBETHEVLET,

o

o

~N

1. When designing a component using this product and applying the designed

components in any system, use this product only in the guaranteed range
specified by Proterial, Ltd. Do not use the product beyond guaranteed values
specified by Proterial, Ltd.
Proterial, Ltd. will not be responsible for any damage or accident when this
product is used beyond guaranteed values specified by Proterial, Ltd. Even
when the product is used within the specification given by Proterial, take
appropriate measures for system, such as failsafe, to avoid any accident
resulting in any bodily injury and/or property damage. It is the responsibility
of a user to take such measures.

. These products are designed to be used for general electronic devises (e.g.
office machinery, communication devices, measurement devices, household
appliances, etc.). Performance and safety of this product for applications in
the special fields which require particularly high reliability and quality, and
whose application is potentially life threatening or could lead to physical harm
in the event of malfunction is not confirmed. Such fields may include: space
science, aviation, nuclear energy, combustion control, transportation, safety
devices and medical equipment. Be sure to examine the performance and
safety when the product is used for these applications, and take appropriate
measures for system, such as failsafe, to avoid any accident resulting in any
bodily injury and/or property damage. It is the responsibility of a user to take
such measures.

These products are brittle materials and therefore may cause cracking and/or

chipping. The parameters such as inductance may change caused by impact,

and the products may not achieve proper magnetic characteristics once
magnetized by strong magnet, etc. Please handle with care.
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4. In no event shall Proterial, Ltd. be responsible for any claim, loss or damages

caused by defect in design by the user.

The products and their specifications are subject to change without notice.
Please check the latest catalog, technical documents or specifications before
your final design, procurement or use of the products.

No warranty, right or license in connection with any patent, trademark,
copyright, or any other intellectual property right shall be, expressly or
impliedly, given or granted to any party by Proterial, Ltd. under this catalog.
Please contact with Power Electronics Materials Business Unit, Proterial, Ltd.,
for any inquiry.
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Mn-Zn soft ferrite cores for high frequency power supplies MaDC-F™

M L2 7 D 300 kHz~500 kHz® O 718K & (KR
Low core loss at the frequency 300 kHz to 500 kHz
M L 9 5 S 500 kHz~1 MHz® O 78K & KR
Low core loss at the frequency 500 kHz to 1 MHz

M L9 1 S 1 MHz~3 MHz® O 718K Z (K
Low core loss at the frequency 1 MHz to 3 MHz
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Mn-Zn¥k SRKREBFERY 78754837

Mn-Zn soft ferrite cores for high frequency power supplies
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(Magnetic Domain Controlled - Ferrite)

q Magnetic Domain Controlled
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Core loss reduction at high frequency operation using magnetic domain control technology

MaDC‘B‘(Magnetic Domain Controlled) t‘i?
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Proterial, Ltd. produces various types of soft magnetic
materials including soft ferrite, amorphous alloy and
nanocrystalline alloy FINMET®, and have been suggesting the
most suitable materials for operating frequency, circuit system
and output capacity, etc..

As power supplies for network system equipment and
automotive have been required further downsizing and higher
efficiency, power supplies using the next generation power
semiconductor devices such as GaN (gallium nitride] efficient for
high frequency operation have become more practical and
available. Under this trend, magnetic cores and materials for
transformers and inductors which can adapt such high
frequency operation devices are desired.

Proterial, Ltd. make Magnetic Domain Controlled technology
(which derive the series name “MaDC®” from]), and realize low
core loss materials by controlling uniaxial magnetic anisotropy
and/ or domain refinement.
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Image of
Magnetic Domain in
Sintered Ferrite
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MADC-F™ series have realized
high-performance low core loss ferrite cores in
high frequency operation using magnetic domain
control technology.

With optimization of main compounds mixing ratio and
trace additive elements, and combination of sintering
process based on hysteresis analysis and eddy current
loss analysis and the original annealing technique, we
make Magnetic Domain Control (which derive the name
“MaDC™" from], and realize low core loss ferrite
materials.

ML27D, ML95S and ML91S materials have low core loss
from approximately 30% to 90% at our conventional
material ratio in the high frequency region.

Allows you to chose desired ferrite material in
particular frequency region between hundreds kHz and
MHz according to your application.

ek DOEEZBZS5MaDC-F2V —X MaDC-F™ series, superior to conventional materials
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Relationship between operating flux density and operating frequency

Applications
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[AiK#300 kHz ~ 500 kHzlcEWTIRILVWEESEE TEIER

Low core loss at frequency 300 kHz to 500 kHz with wide temperature range.

MEERSE Material Characteristics

ML27D F—#%<—b ML27D Data sheet

Initial permeability M, 23°C 2600
Saturation magnetic flux density B (mT) 23°C 520
23°C 220
Core loss volume density 3 .
at 300 kHz 100 mT Peu (leW/m?) 60c 210
100 °C 250
Relative loss factor 100 kHz tano/y, (x10®) 23°C 4
Curie temperature Te (°C) 240
Electrical resistivity Jo) (Q-m) 23°C 10
Density d, (kg/m3) 23°C 4.8x10°
" ERERORERE n B ORI BT
Temperature dependence of initial permeability Frequency dependence of initial permeability
10 kHz 23°C
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Frequency range: 250~500 kHz / 500~1000 kHz

Core loss formula

a B P . Core loss (kW/md) f : Frequency (Hz)
P — k ¢ B ¢ f Bcv' Magnetic flux density (T) k: Coefficient a,B: Exponent
Cv m m* : ,B:
Frequency (kHz) Temperature ("C) k o1 B
23 1.324E-05 2.622 1.800
250-500
100 8.604E-08 2.688 2.220
23 2.011E-09 2.405 2.426
500-1000
100 3.725E-09 2.382 2.397
10000 — ‘ 10000 — ‘
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[AiK#500 kHz ~ 1 MHzIcEWTEEX

Low core loss at frequency 500 kHz to 1 MHz.

MEERSE Material Characteristics

MLO5S F—#3—bk  ML95S Data sheet

Initial permeability M, 23°C 1100
Saturation magnetic flux density B (mT) 23°C 530
23°C 700
Core loss volume density 3 o
at 1 MHz 75 mT P (ke W/rmr) 60 ¢ 650
100 °C 1000
Relative loss factor 1 MHz tano/y, (x10®) 23°C 8.0
Curie temperature T, (°C) 280
Electrical resistivity 0 (Q-m) 23°C 8
Density d, (kg/m3) 23°C 4.85x10°
" ERRORERE u EER O EIR BT
Temperature dependence of initial permeability Frequency dependence of initial permeability
100 kHz 23°C
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Frequency range: 500~1000 kHz / 1000~3000 kHz

Core loss formula

P_=k-B_*-f”

P_: Core loss (kW/m?3)
B,,: Magnetic flux density (T)

f : Frequency (Hz)

a,B: Exponent

Frequency (kHz) Temperature ("C) k B
23 4.098E-05 1.786
500-1000
100 8.090E-06 2.011
23 5.653E-12 2.859
1000-3000
100 4563E-14 3.244
*Toroidal core: OD 14mm, ID 7mm, HT 5mm
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y’
1000 ,,) yd 1000 /
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= A =
o / o
10 2 10 -
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A 1000 kHz | A 1000 kHz |
1 || | 1 || |
10 100 300 10 100 300
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m
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BiK#E1 MHz ~ 3 MHzlcEWT{Eigsk

Low core loss at frequency 1TMHz to 3MHz.

MEERFME Material Characteristics

Initial permeability M 23°C 900
Saturation magnetic flux density B (mT) 23°C 530
23°C 500
Core loss volume density 3 .
at 2 MHz 50 mT Peu (kW/m?) 60 °C 450
100 °C 700
Relative loss factor 1 MHz tano/y, (x10®) 23°C 6.0
Curie temperature Te (°C) 280
Electrical resistivity (Q-m) 23°C 8
Density d, (kg/m3) 23°C 4.85x10°
BHEORERE B DREIR BT
Temperature dependence of initial permeability Frequency dependence of initial permeability
100 kHz 28T
2000 10000
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Notice for Design: Transformer or Inductor using ML91S shall be designed under the condition of magnetic flux density, Bn, less than 50mT.
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MLO1S F—#>—K  ML91S Data sheet

Frequency range: 500~1000 kHz / 1000~3000 kHz

Core loss formula

a B P . Core loss (kW/md) f : Frequency (Hz)
P — k ¢ B ¢ f Bcv' Magnetic flux density (T) k: Coefficient a,B: Exponent
CcvVv m m* : ,B:
Frequency (kHz) Temperature ('C) k o B
23 6.490E-06 88583 1.938
500-1000
100 2.022E-07 SIH58 2.241
23 4.109E-10 2.929 2.533
1000-3000
100 2.067E-11 3.077 2.784
*Toroidal core: OD 14mm, ID 7mm, HT 5mm
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Notice for Design: Transformer or Inductor using ML91S shall be designed under the condition of magnetic flux density, Bm, less than 50mT.
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/1ADC-r" Series Core loss Data sheet

APZORDEER  Temperature dependence of core loss
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Notice for Design: Transformer or Inductor using ML91S shall be designed under the condition of magnetic flux density, Bn, less than 50mT.

/1ADC-r" Series B-H Data sheet

B-H7—% B-Hdata

o,
H (A/m) B (mT)
0 0 0 o
600 10 34 18 15
20 69 37 29
30 105 56 44
coo BN 40 142 76 59
— 50 181 100 75
_ / 60 226 123 92
'g 70 267 152 111
o 400 80 307 181 134
> 90 345 211 160
@ 100 369 244 187
- 120 408 299 251
x 140 438 345 303
i 160 460 382 345
= 180 471 410 382
€ 200 200 480 430 410
s 250 492 460 451
300 500 477 472
100 — | 350 504 488 485
_ mtg;g 400 506 496 494
ML9TS 450 508 500 500
; ‘ 500 511 506 505
0 200 400 600 800 1000 600 Bl 512 ol4
Magnetic field H (A/m) . 516 517 °19
800 518 521 523
900 520 524 526
1000 521 526 529
o,
H (A/m) B (mT)

0 0 0 0
—
30 114 58 45
40 156 81 61
500 50 201 108 79
60 245 137 99
E 70 284 170 123
= 400 — 80 316 202 153
2 90 337 234 183
£ 100 348 264 214
5 120 364 311 277
T 300 140 376 343 320

x
2 160 383 364 346
2 180 388 377 364
g 200 200 391 387 377
5 250 396 401 395
= 300 399 409 404
o0 pryrpenal 350 401 413 409
400 403 417 413
—ML95S 450 404 420 417
MLO1S 500 405 421 419
OO 200 400 600 8(‘30 1000 600 407 424 422
700 409 426 424
Magnetic field H (A/m) 800 410 429 427
900 411 430 428
1000 412 431 429

HREIE U RRICTERWE e I, FHBRHE - (% SRRV PR REZ CERIIZN SNV OV ORENEIE. MR ZOMICKD FEREFT2HADBDETDO T HENLHTTEZZ L,
For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
This catalog and its contents are subject to change without notice.

BREIEL RRICTERW eI, SHERRHE - A% SRRV AREZ BRIV UNY OV DR ENRIE YR ZOMICID FERLEBIT2HEDBOET DT HENLHTTEIEZ N,
For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
This catalog and its contents are subject to change without notice.





