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@ Information in this brochure does not grant patent right, copyright
or intellectual property rights of Hitachi Metals or that of third
parties. Hitachi Metals disclaims all liability arising out using
information in this brochure for any case of patent right, copyright
or intellectual property rights of third parties.

@ Do not duplicate in part or in its entirety this brochure without
written permission from Hitachi Metals, Ltd.

@ This brochure and its contents are subject to change without
notice; specific technical characteristics are subject to
consultation and agreement.

@ Please inquire about our handling manual for specific applications
of FINEMET®, these manuals detail the exact guaranteed
characteristics of FINEMET® for a specific application.
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Nanocrystalline soft magnetic material

FINEMET®.
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FINEMET®, this name derives from the
combination of “FINE” and “METAL”, which
indicates the material’s features of being
formed with fine crystal grains and having
excellent magnetic properties.

FINEMET® is a registered trademark of
Hitachi Metals, Ltd.
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FINEMET?® Nanocrystalline Fe-based Soft Magnetic Material with High Saturation Flux Density,

High Relative Permeability and Low Core Loss
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Superior to Conventional Material
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Relationship between relative permeability and saturation
flux density of various soft magnetic materials
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B-H Curve Control for FINEMET®
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Examples of DC B-H curve
B(T)4 Hmax=800 A/m B(T)

1.0 Hmax=8 A/m 1.0
H Type M Type
(FT-3H) (FT-3M)

Hmax=800 A/m

1.0 1
Hmax=8 A/m L Type

FINEMET® core’s magnetic properties, “B-H curve” can be
controlled by applying a magnetic field during annealing.

There are four types of of B-H curves. 1) H type: a magnetic field
is applied in a circumferential direction during annealing. 2) M type:
no magnetic field is applied during annealing. 3) L type: a magnetic
field is applied vertically to the core plane during annealing.
4) S type: having the highest permeability of FINEMET® result of
improvement of annealing process based on findings in H, M and L
type magnetic field controlling.

B(T)4 Hmax=800 A/m B(T)
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Hmax=8 A/m S Type
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H
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Nano structure control
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Annealing
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Hitachi Metals, Ltd. produces various types of soft

magnetic materials, such as Permalloy, soft ferrite,
amorphous metal, and FINEMET®, and we use these
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Electromagnetic
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materials in our product’s applications. We continually
improve our material technology and develop new
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applications by taking advantage of the unique charac-
teristics these materials provide. FINEMET® is a good
example. It is our hope, FINEMET® will be the best
solution for your application.

Picture of FINEMET® through a transmission
electron microscope
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Features of FINEMET®
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What is FINEMET® ?
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High permeability
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Excellent
temperature
characteristics
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High saturation High squareness

flux density
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Low core loss
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The precursor of FINEMET® is amorphous ribbon (non-crystalline)
obtained by rapid quenching at one million °C/second from the
molten metal consisting of Fe, Si, B and small amounts of Cu and
Nb. These crystallized alloys have grains which are extremely
uniform and small, “about ten nanometers in size”. Amorphous
metals which contain certain alloy elements show superior soft
magnetic properties through crystallization. It was commonly
known that the characteristics of soft magnetic materials are
“larger crystal grains yield better soft magnetic properties”.
Contrary to this common belief, soft magnetic material consisting
of a small, “nano-order”, crystal grains have excellent soft
magnetic properties.

1) Satisfy both high saturation magnetic flux density and high
permeability
High saturation magnetic flux density comparable to Fe-based
amorphous metal. High permeability comparable to Co-based
amorphous metal.

2) Low core loss
1/5th the core loss of Fe based amorphous metal and approxi-
mately the same core loss as Co-based amorphous metal.

3) Low magnetostriction
Less affected by mechanical stress. Very low audio noise emission.

4) Excellent temperature characteristics and small aging effects
Small permeability variation (less than +10%) at a temperature
range of -50°C~150°C. Unlike Co-based amorphous metals, aging
effects are very small.

5) Excellent characteristics over wide frequency range
High permeability and low core loss over wide frequency range,
which is equivalent to Co-based amorphous metal.

6) Flexibility to control magnetic properties“B-H curve shape”
during annealing
Three types of B-H curve squareness, high, middle and low
remanence ratio, corresponding to various applications.
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EMI filters/Common mode chokes
Magnetic shielding sheets
Electromagnetic wave absorbers
Current sensors/Magnetic sensors

Energy saving
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Volume reduction
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. o High performance
Magnetic amplifier/Pulsed power cores

Surge absorbers/High voltage pulse
transformers
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Noise reduction
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High frequency power transformers E'_El:& 1t
Active filters/Smoothing choke coils ==
Accelerator cavity High frequency use
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Manufacturing Process of FINEMET®
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A below diagram shows the process for the creation of amorphous
ribbon for FINEMET® and a typical FINEMET® core. The amorphous
ribbon is the precursor material of FINEMET®. This ribbon, “which is
about 18um in thickness”, is cast by rapid quenching, called “single
roll method”, then the amorphous ribbon is wound into a toroidal
core. Finally, the heat treatment is applied to the core for
crystallization in order to obtain excellent soft magnetic properties of
FINEMET®.
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FINEMET® core
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Thickness: ~18 um

A

(Configuration) Core

crystallization

fE SRR ~10nm
Grain size: ~10nm

Fe($%)Z2EMm M. 2hIZSi(PUaY)EB(FROY) & Apply rapid quenching to high temperature melt consists
VMEBOCU($R) ENb (=4 T ) 2 RML-EBREER of Fe, as a main phase, Si, B, Cu and Nb.
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Crystallization Process of FINEMET®
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Amorphous metal as a starting point, Amorphous—Cu-rich area—the
nucleation of bcc Fe from Cu—bcc Fe (-Si) shows the crystallization
process. At the final stage of this crystallization process, the grain
growth is suppressed by the stabilized remaining amorphous phase at
the grain boundaries. This stabilization occurs because the
crystallization temperature of the remaining amorphous phase rises
and it becomes more stable through the enrichment of Nb and B.
Synergistic effects of Cu addition, “which causes the nucleation of bcc
Fe” and Nb addition, “which suppresses the grain growth” creates a
uniform and very fine nanocrystalline microstructure.

fcc Cu bclc Fe-(Si) fcc Cu  bce Fe-(Si)
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Amorphous phase Remaining amorphous phase

Cu-rich area (Cu cluster)
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The early stage of

Rapidly quenched annealing

amorphous phase
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The early stage of

crystallization FINEMET® after

proper annealing
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Annealing Conditions
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The diagram shows the typical annealing conditions for M type.
This process requires proper heat treatment conditions according to
the desired magnetic properties.
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Example of annealing for M type
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A Heat treatment in inert gas atmosphere (N2 or Ar)
o 500~570°C
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@ Air cooling or
furnance cooling
100~200C
]
Room -
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Microstructure of FINEMET®
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A below picture shows the microstructure of FINEMET® through
a transmission electron microscope.

FINEMET® consists of ultra fine crystal grains of 10nm order.
Main phase is bcc Fe (-Si) and remaining amorphous phase around
the crystal grains.
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Basic Properties

BRI MBI DFERNFREIRIIT Grain Size and Coersive Force of Soft Magnetic Materials
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In the conventional soft magnetic materials, “whose grain size is far
larger than 1pm”, it was well known that soft magnetic properties
become worse and coercive force increases when crystal grain size
becomes smaller. For example, coercive force is thought to be
inversely proportional to D.

Therefore, main efforts to improve the soft magnetic properties
were directed to make the crystal grain size larger and/or to make
the magnetic domain size smaller by annealing and working.
However, FINEMET® demonstrated a new phenomenon; reduction
of grain size, “to a nano-meter level”, improves the soft magnetic
properties drastically.

In this nano-world, the coercive force is directly proportional to D
on the order of D2 to DE. This is absolutely contrary to the
conventional concepts for improving the soft magnetic properties.

REES He (A/m)
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Relationship between crystal grain diameter (D) and coercive force (H.)
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Frequency Characteristics

tEBEEZRDEREUF Y Frequency Dependence of Relative Permeability
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RORE BB ERLET,

FT-3MIL. [l CFe& 7 £V 77 XXMn-Zn7

Co based amorphous

- A e . 5 Mn-Zn7z 71k
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WERERLET, 35 e
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The graph shows frequency dependence of @ 3
ey
relative permeability for FT-3M (medium square % Egbgazj;ﬁ;’pﬁous
ratio of BH curve), Co-based amorphous metal, 2 10°

Fe-based amorphous metal and Mn-Zn ferrite.
FT-3M has much higher permeability than Fe N
based amorphous metals and Mn- Zn ferrite, and
has permeability as high as Co-based amorphous

metals over a wide frequency range. 102
1 00 1 01 1 02 1 03 1 04
BiEH (kHz)
Frequency(kHz)

B RO BRI (TRFEIE=:2%) Frequency Dependence of Relative Permeability (After resin molding)

IRFANIEERUAFT-3MO BRI O E R 10°
%iﬂﬂ"]##'ﬁ Physical Properties BWIEERLET, FT-3MIR BEIBEWNEYE
- LEEW) ZEPSERLTBDEB#EEI &< 2 | T
T AyRe (BRAIEE) DEERLET IR RIIFeETENT7  [MBOMIBE4EE] Physical properties of FINEMET® material EVEBB TRELTVET, Cok7ELTFX FT-3M
ZERETTH BAMBEETEED 107 —F—EB F2U—BED i o ) ~ ) o N 0 based amorphous
570°CEBN T ENIEETF HElg R BIE | BIFREEER | $2U—BFE ) TR HEEORE SREHICLVRLIGEYS ; 10
= * ° ) Densit i Saturation Curie VEF, 3z
. . . Material ensity FES SIS magnetostriction | temperature Mo
The table shows physical properties of annealed FINEMET® material. (x10%g/m?) | (uQ-m) 100 C) 1
FINEMET® has resistivity as high as amorphous metals, and has The‘ graph shoxvs frequgncy dependence of " g
. 57 -
much lower magnetostriction and about 570°C higher Curie FINEMET® 73 10 <1%10° ~570 relative permeability for resin molded FT-3M. S B T s
temperature than Fe-based amorphous metal. (FT'3) FT-3M and Co-based amorphous cores show E Y I — _"/—— ____________
small permeability degradation after the resin g% e
molding due to their small magnetostriction.
EERTYFE Standard Magnetic Characteristics iy
[Z71 Xy R ERRMOBEREFM (/—H Y- FACL4ILO7)] Magnetic properties of FINEMET® and conventional materials (Non-cut toroidal core) Y
102
# B Th?gjiss Bs Br/Bs He U, (1kH2) | U, (100KkHZ) Pov e To 100 10! 102 108 104
Material (umy) | (D (%) | (A/m) | (x10%) | (x10%) | (kw/m®) | (x10®) | (T) FE”&@ (k'&ﬁ )
requenc Z,
89 0.6 30.0 5.0 600 q Yl
FINEMET® . 103 |0 25 700 | 150 300 <1 |l e A I E—5 I ABEURB RUERLLBERIZE Complex Relative Permeability and Impedance Relative Permeability
5 0.6 23.0 17.0 250
. N 10°
40 15 | 1000 | 20.0 300 FT-3MDA > E—SF > A BT U, S L UETRL
Fe7ELT72 Fe based amorphous 25 | 156 | 83 2.0 50 | 50 | 2200 | +27 | 395 EHEROEIED U CREED U D EIEBAF R s BRI
CoR7ENT7AEEMEM  Co-based high permeability amorphous metal | 18 0.55 5 03 | 1150 | 180 280 ~0 180 L& o BOKHZIHE T 1 SWH KRB E T Impedance relative permeability ()
CoET7ENTFXEARS M Co-based high squareness amorphous metal 18 0.60 85 0.3 30.0 10.0 460 ~0 210 UnEly « U WCIECRDEOEFEFZRD HIET,
FElE3%4 1 &R Oriented 3% Si-steel 230 1.90 85 10.0 2.7 0.8 8400 -038 750 . 10
6.5%7 154l 6.5% Si-steel 100 | 1.30 | 63 | 450 12 0.8 5800 —0.1 700 U= U2+ 3
50%Ni/X\—< 0 50%Ni Permalioy 25 150 | 95 | 120 - - 3400 +25 500 ™ - | part (u) and imagi . 3 BB DEREU,
K - e graph shows real part (Jr) and imaginary pal “~ Imaginary part of complex
N e = o N - N ) ' comp’ ,
80%Ni/Y—vO1ZEH=E+ T  80% Ni high permeability Permalloy 25 0.74 55 0.5 50.0 5.0 1000 ~0 460 (1) of the complex relative permeability and the =~ relative permeability (") WERLBREOEHEB U,
80%Ni/\—vO1 =AM A 80% Ni high squareness Permalloy 25 0.74 80 24 — — 1200 ~0 460 impedance relative permeability (u.) for FT-3M 103 Szrarlnzzgmtify C(E?;plex relative
Mn-Zn7 71 =&/ Mn-Zn high permeability ferrite — 0.39 26 5.0 10.0 10.0 500 —-0.6 120 material. p” becomes larger than p,’ 50kHz.
Mn-Zn7zZ1MEHEKHA  Mn-Zn low core loss ferrite - 0.52 25 12.0 25 25 600 —0.6 240 Relationship between pr, u’ and p” is
31)Bs. B / Bs.He : EERBASAEM (Hi=800A/m, 25°C). wi(1kHz) * HEBRIZE (1kHz, Hi=0.05A/m, 25TC).
Ur(100kHz) © tE3EREER (100kHZ, Hn=0.05A/m, 25°C). Po: 370X (100kHz, Bn=0.2T, 25C). As: BAMBAEEM. To: ¥21)—BE u.= /IJ 2 4 u »2
E2) ERdEtEE. B TORIEICSLS rz r r 102 £

*Note1: Bs, Br/ Bs, He: DC magnetic properties (Hn=800A/m, 25°C), pr(1kHz): relative permeability (1kHz, Hm=0.05A/m, 25°C) 10° 10! 102 108 104

p(100kHz2): relative permeability (1kHz, Hn=0.05A/m, 25°C), Pe\: core loss (100kHz, Bn=0.2T, 25°C), As: Saturation magnetostriction, Te: Curie temperature
*Note2: Above properties are taken measurement by Hitachi Metals Ltd.

A AEHEBICRBMINT—2IMREHETIEHYE L A ABHEBICEHMSNARROVWTOFMEALIOT  EBEEABLTHYET,
CHERICELEL T B&D407  HHEBOARE T AR S,
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EEE (kHz)
Frequency(kHz)
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TPA4IRYNDIFMY Characteristics of FINEMET®

mydup -1

Core Loss

7 OXDERENFE (TRFEBE=2H1) Frequency Dependence of Core Loss (Before resin molding)

N N 10*
TRF AR BFIOFT-3M. Fek 7 EL 772, 0 -
N - -
CoETENTF X HLUMN-ZnTzF(DIAT7H B.=0.2T el -
OB BIEEERLETFT-3MIE Mn-Zn7x o 7
— QL
FINPFeET7ENT 7 ALNBEITOXT, Cokk EE Fe7ENLT7 yah -7
TENITFRERETY z3 103 Fe based amorphous i T
° X X ; /
> 3 e
The graph shows frequency dependence of core ?5 03' // » 7
loss for nonresin molded cores made of FT-3M, o % Mn-Zn7x51h > ,/ i
Fe-based amorphous metal, Co-based amorphous Pﬁ g Mn-Zn femt(i)"\ /// FT-3M
metal and Mn-Zn ferrite. 102 ,,/ >
FT-3M cores show lower core loss than Mn-Zn //’ Es
ferrite and Fe-based cores, and has the same . -
core loss as Co-based amorphous core.
CORTEINTFR
Co based amorphous
10!
10' 102 10°

Bl (kHz)
Frequency(kHz)

O7 OXDEEEUS M (TRFEIIE=:81%) Frequency Dependence of Core Loss (After resin molding)

IRFUBIEERLAFT-3MOI7ORDEEEL 10*
HMERUES, -~ |
FT-3MIZ. &2 THI7OXIETTIMRENEL, Bm=0.2T Vg d
CoETENT7RERET. DLV AR HEE 7 .

FeA7EILT7R -
TLEELTWET, Fe based amorphous ,// N\ CoRTELTFR
- Co based amorphous

”

—_
o
w

) IRXIBIEORE EREMFICLVERLZBENH
VET,

The graph shows frequency dependence of core
loss for the resin molded cores made of FT-3M.
FT-3M core shows stable core loss over wide
frequency range with lower core loss than ferrite
cores and have the same core loss as Co- based
amorphous core.

Mn-Zn7xz 71k

102 Mn-Zn ferrite

a7AX Pg, (kW/m?3)
Core loss Pe, (KW/m?)
\

*Note: Data may vary depending on resin and/or 10!
molding conditions 10! 102 108
K% (kHz)
Frequency(kHz)

J70XADBI&7FH B, Dependence of Core Loss

FT-3H.FT-3M& LUV FT-3LMH20kHzAaA7AX 108
DBMIKkIFEERLET, FT-BMEFT-3LA, (ZIFR
REICIT7AZD /NI E>TVET 2RI &
BROFT-3HIZ BB Tho kb RELHDT
AXICES>TWETH Bl KELEBICDONT. ZD

o e 102
EDINSCEET £§

£z
The graph shows B dependence of core loss for 2 K
FT-3H, 3M and 3L at 20kHz. FT-3M and 3L show f: 2
lower core loss than FT-3H. As Bm becomes IEI %
higher, core loss difference among those n g 10

materials becomes smaller.

(0]
10505 0.1 1.0
Bn(T)

Flux density Bm(T)

AEHEBICRBMINT—2IREHETIEHVE L A ABHEBICEHMSNARROVWTOFMEALFOT  HBEEABELTHYET,
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Temperature Characteristics

BIFIRIRZE DR EKT{ZEE Temperature Dependence of Saturation Flux Density

FT-3DRFKRE EB DR E KT ERLET, 1.4
FT-3DB.DBEKIFEIEIER N FIZIEE
EH25CH5150CICERLTH.BDETERIZ
10% AT EL->TVETS,
B IOT—SE BUE (RS0 BMROBERLEY, s
B.DfEI, HEMT. M&AT, L&A T TR .BH eal
21T ERBELTHIEL A, a3 B
W S
The graph shows temperature dependence of My FT-3
saturation flux density (Bs) for FT-3. FT-3 has very jfgg <
small temperature dependence of saturation flux = .‘%12
density. The decreasing rate of saturation flux & E
density is less than 10% at range from 25°C to &
150°C.
*Note: This data shows value of annealed (crystallized)
material. 11
Because Bs value for H type, M type and L type 0 20 40 60 ‘= 080 100 120 140 160
are same, the data does not describes BH type. & (C)
Temperature(°C)

B R D;REKTFEIE Temperature Dependence of Relative Permeability

FT-3M. FT-3L01 0kHzIC $511 3l R iR B 10

TRIFHERLET, =10 KHz

SBERIEMD NS BRI LB RED T ®

12.0°CH>150°CHEE T, 25°COD H B HiR 4t 8 FT-3M

L. £10%ENHNEEEEL>TVET,

The graph shows temperature dependence of
relative permeability at 10kHz for FT-3M and
FT-3L. The variation of relative permeability is
very small at a temperature range from 0°C to
150°C, “which is within £10% of the average
value”.

SEERE uo (X109
Relative permeability pr (X10%)

— FT-3L
2 —

0 20 40 60 80 100 120 140 160
BE (C)
Temperature(°C)

FT-3M.FT-3L&100CHERICIBLI-EEDLE 10
EHLE (f=1kHz) DR RERERLET, . f=lkHz  100CEEME Temperature:100°C
FT-3M. FT-3L0 bR 14, BERA R AL Th, e FT-3M
CoRTENLTFADEIMETF T B2 8L EEA g8
E—EDEERLET, &%
xz | T TELTPR
The graph shows aging effects at 100°C on relative g % e Tl o/ gf,’i;ed am(j,,phous
permeability at 1kHz for FT-3M, FT-3L and Co-based :" 2
amorphous metal. The relative permeability of 1§ g ..........
Co-based amorphous metal decrease rapidly as the @ 2 4
aging time increasing, however FT-3M, FT-3L are = % FT-3L
quite stable. o
2
% (o} 102 108 104
B (h)
Time(h)
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T7A4 I XYM DIREEH| major Application of FINEMET®

EMIZ«ILYHIEVE—FFa—5 BHEREED LI B T4 UXAYRNF3CCYU—Z AvRadT7 INEUEE TP ORDIER

Common Mode Chokes for *EMI Filters Volume reduction with high permeability FINEMET® F3CC Series Cut Core Size reduction and lower core loss

T A yReAT D1 E—LZ L EEBE U MN-ZnT 51k
AT DUNLERTEVEEB#HB TAZLEERTEEDIC, B
EBICLBELHBD TN E>TVWET  ZD/HEMIT7 L2
ELE-RFI—VIT TPA AN AT EBERT L. EE%&%';
5/m1#i5-% = &)f fﬁﬁﬁ/ﬂnﬁ%ﬁ.’éo C~1 00 C(\Zl/f 7JJ' :l N
MN-ZnZ7 2 ZARATICLENRT. RA—HEETH1 /22 EDHFIEET
INEUYEFRINET,

Fo T A AN AT DRI ER Z EBsIE Mn-Zn 7 7(h37

T2 AyhF3CCAH Y7 NDAT7HOX(10kHZ,B,=0.1T) I+, Fe
BET7ENT7ZHYybTAT D1 /3T 715 H7E R (0.1mm) Hvb
AT7D1/8UTELE->TWET, 2D BRI N—2HERA
WIST—NFLREQATIZT A AN EEAT 58, KighfEnO
ZAEENBUED TEE T £/ BB EEEN 1074 -4 —TH>
7= AIEEREEE R At ECE B E TREL/EEICH . FeETE
[,ryt?_gyzttﬁm$®ttﬁ] 11/77ij/I‘j7?&5%&@6;5@*%&%%Liibgﬁho

Comparison of impedance relative permeablility

D¥IBEH D70, 1ILZMED /4 ZIZFFLEEFILICKWEWSIEED 108 The core loss of FINEMET® F3CC Series cut core has less than [Av FO7OI7OREE]
HNET, - — :gg:g 1/3rd the core loss of Fe based amorphous metal, and less than Comparison of core loss between cut cores
EMI-BRT# (Electro Magnetic Interference) Sz SP 4Ry NET-BMOU,, R 1/8th the core loss of silicon steel at 10kHz, B,=0.1T. FINEMET® 100 ] =
] FINEMET® (FT-3M) p. 20C has significantly lower core loss and thus makes it possible to Oriemzzr;}if g,"/‘;@; ’ﬁ_ﬂzmm 7
2 N — oc i : ( ) l
Compared with Mn-Zn ferrite, FINEMET® has higher impedance § g 104 W:‘ o0 reduce the size of the core for high frequen(;:}/ poY\:er transformer 659 1 8
permeability (1) and much smaller temperature dependence of r§ % = =a, | —-40C etc. Also, the magnetostrlctllon of FI.NEI\/!ET is 10 orlder and,. as %5 o 6.5% Si-steel (t20.10mm)
permeability over a wider frequency range. = g Mn- Znanlzge;rmg S) Uy a rfasult, cores made from this material will make very little audible s E
Consequently, the volume of FINEMET® core can be reduced to JJ § 140°C i noise when compared to cut cores made from Fe based : f
1/2 the size of a Mn-Zn ferrite core while maintaining the same \1 f‘ém3 100C amorphous metal. a A Fe7EINT 7 X
performance at operating temperature of 0°C~100°C. = ggg r|:<[ g Fe based amorphous
Also, it has approximately three times higher saturation flux oc [; 3 1
density than Mn-Zn ferrite and as a result it is hardly saturated by —20C TFAURXY R
pulse noise. 102 . —40¢C . . . F‘,f,iﬁg@
*EMI: Electro Magnetic Interference 10 10 ;g;&glo(kHz) 10 10 FagG Series Bn=0.1T
Frequency(kHz) 0.1 1 10 100
WREE (kHz)
T74A 2 Xy~erlgaflar’ RERA D 2 (B OERIIHIEREE TRV Y — V(G o densty
FINEMET® Saturable Cores High voltage surge suppression with high saturation flux density

NIVRIND—RF37 INEMEE 7 O R DI
T4 AR AR T FT-BHMEFERAL TWET T 7o T ARD Ay F LI EIRICENT . BEE Pulsed Power Cores Size reduction and lower core loss
MEEEETAWCEEFEETI D REE. KERBBICTTE /I XOE THENAFEEEONET,

FE—XITIEFT-BM# EFERL TOET RITRT LIS KM THBCoET I T7X®NI-ZnTz 51k

D2MELI DRI RBRED HY). CoRTENT7AERENRIATOX. &/ UV ABREEFALTVWET,

% 1U—BENET0CEB b, BB TOBIEICHEBNTNET . 414 —KDOUN—XUANUBHRD LI : '-
Y—UBRBELC) AT OIMFEIAECIEEFT7EL TEFETT i i i 'ii iilﬁli'ﬁli BaA7r&NET  FeRET7ENT7XOAT7ERED/NEAE, CoE 7BV TF7XOAT ERFEDL
—Z)AT7AXED EIEETT o

FINEMET® saturable cores are made of FT-3H material. Having high saturation characteristics, the cores can "EEEELEREE RN
offer high performance in noise suppression and size reduction in low voltage high current magamp circuit of FINEMET® pulsed power cores use a thin ceramic insulation which has a high break

Magamp system switch mode power supply. . . . . down voltage. FINEMET® pulsed power cores are suitable for saturable cores and
FINEMET® beads are made of FINEMET® FT-3M material. As below table describes, the saturation magnetic L .
e ) ) . . step-up pulse transformer cores that are used in high voltage pulsed power supplies for
flux density is twice as high as that of Co-based amorphous metal and Ni-Zn ferrite, and the pulse permeability Exci | q lerat dqf it d in inducti lerat q
and the core loss are comparable to Co-based amorphous metal. Because of the high curie temperature Xclmer lasers and accelerators, and for cavily cores used In induction accelerators an
(570°C), FINEMET® beads shows excellent performance at high temperature. These cores are suitable for RF accelerators.
suppression of reverse recovery current from the diode and ringing or surge current from switching circuit.

T4 Ay AT DBREHEZIE. EMEEIIvI -T2 7L TWET, COERELE
LT IXI Y- X IESREETFEHRINZEEE/ VAN —E RO/ VX [EHEE
RAREEMO7XFE/ IV ZHAT . HDWVIEFEEIR S RFINEZZDINRZE R

(57 2 EMERATAMI7ISER LSS0 IEE]

~ “ (FD ~’—- o3 - - PAY ol
[77{/)( /’\ E-X (FT 3H JFT 3M) tﬁé;ﬁbj’@khiﬁ] Comparison of core materials applied in saturable cores for magnetic pulse compression circuit
Comparison of magnetic and physical properties among FT-3H, FT-3M and conventional materials
g FINEMET® CoETEILT 7R Ni-Zn7zF4h AT7HE FINEMET® Fe&T7ENT 7R CoET7ELT 7R Ni-Zn7z51h
Material FT-3H FT-3M Co-based amorphous Ni-Zn ferrite Core material (FT-3H) Fe-based amorphous metal | Co-based amorphous metal Ni-Zn ferrite
. . , 20C 1.23 0.60 0.38 : t33Ivy PETZ 1 JVLx PETZ 1 JVLx
BaFNRER 2 B Bs*(T) *Saturation flux density Bs (T) 100C 1.20 053 0.29 B Rt Insulation e PET fim PET film —
. - . 20C 0.89 0.50 0.80 0.71 EMEERREEK - ABn (T) Effective induction swing K+ ABn (T) 1.54 2.04 0.78 0.65
A EEB/Bs*  *Squareness ratio Bi/Bs 100°C 0.93 0.48 0.78 0.60
20°C 0.60 250 0.30 30 JNIVZHEEADI7OZP, (J/m3)  Half-cycle core loss Pe (J/md) 710 1680 180 70
1RESIH(A/m)  *Coercive force He (A/m) 100C 0.56 270 0'29 20
— = : : : RAFNFBIHD EEBREER Uy (san) Relative permeability at saturation range i (s ~1 ~1.3 ~1 ~3
1)V ZEREER U *“*Pulse permeability pmo 2,000 3,500 4,500 500
I7BAZPe**(J/m3) **Core loss Pev (J/m?) 7.50 7.50 6.0 7.0 Uty MEAETIH (esey (A/m) Reset magnetizing force H gesey (A/m) 8 40 8 160
*1)—BET(C) Curie temperature Te (°C) 570 210 200
] = .
BAFIRETE £ EA(X10°)  Saturation magnetostriction s (X10) ~0 -0 78 RIEIFNY T IV RTEEE Volume ratio of saturable cores 1 0.74 3.95 16.8
EIREo(uQ-m) Electrical resisitivity (uQ-m) 1.2 1.3 1x10 FJRARIUT 7RV Total core loss ratio of saturable cores 1 1.75 1.0 1.66
R d(kg/m?3) Density d (kg/m?) 7.3x108 7.7%108 5.2x108 h—z)a7ORtE
* L RAREN800A/mMEEDERMMSEYE /YL RIR0.1 us. BIFRCREEE AB=0.2T JNIV ZMEEMEEE=5.0 (AH /L ZHE0.5 us. HH/0IL B0 us) K: A7DEER, ABn: SABERERRE
*: DC magnetic properties at 800A/m  **: Pulse width 0.1 ps, operating magnetic flux density AB=0.2T Pulse duration compression ratio: 5.0 (input pulse duration 0.5ps, output pulse duration 0.1us) K: Packing factor A Bm: Maximum operation flux density
A AEEHBICRBMSNT -2 IREETRIHVEE A, FERBICRBSNARKICOVWTORFMEHZOT AHEEABLTHVET, A AEHBICRMENT —2REETREHIEL A, FERBICRBMENARRIOVWTORFMEHSOT  AHEBEABLTHIET,
CHERICELEL T BG&D207  HHEBOARE T AR S, CHEAICEBLELTS BRH407 A HEORNT 2+ RIS,
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