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Proterial, Ltd.

@ Information in this brochure does not grant patent right, copyright
or intellectual property rights of Proterial or that of third parties.
Proterial 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 Proterial, 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
Proterial, Ltd.

1, 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 E N =1 kHz
flux density of various soft magnetic materials ‘i [ o a?nbrphous
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B-H Curve Control for FINEMET®

YR HEBVTHERUFAREI7 ICHAZEME TICHNIETNIEIMEZT  FINEMET® core’s magnetic properties, “B-H curve” can be
T R EEEAROBEREREEMNTNELZA T ER)ET, ST 1L, controlled by applying a magnetic field during annealing.
AR - R BANMAFINEMET S ADBREAEELAb0DTT, £/-FT-8 M type: no magnetic field is applied during annealing. L type: a

AR AL L4 T 57 e CERES000 CEAA RS BHA S magnet!o field is apph_ed vertlc?ally to the cgre plane dur|n§
- annealing. S type: having the highest permeability of FINEMET®

annealed under modified condition.
FT-8 can realize permeability of 5000 with a linear BH cure by
B-HE#RDFI (B3 chemistry tuning and L-type annealing.

Examples of DC B-H curve

B(T) B(T) Hmax=800 A/m

Hmax=800 A/m

1.0
L Type
(FT-8) Hmax=8 A/m

H Ol H

Hmax=8 A/m

T74 X yNCZIBRR T DML EIHNADEF Features and Typical Applications of FINEMET®

JOFU7 I )= 0OA . PEILIT7R . ZLTIT7A MM B KU ABIMT Technology
UAYNEEDRBRHMEAEINS, TT51 MWD
IREVEBIEATRIC DV T MBS S EEE w T [ BB ] Flepliel cpuainefiing
5V, EIESaR5 S CREFRITESMUTVET  F
EHERDET BRMOEN BENEFEED DEFE
€ BRGIHAREEELTVET. ZUT, [RIICIT
HIL TR ) & TR I YR LT 38 # | O E DS & T

Nano structure control
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Annealing
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Features of FINEMET®
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What is FINEMET® ?
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Features
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High permeability
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Excellent
temperature

characteristics
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Proterial, Ltd. produces various types of soft magnetic
materials, such as Permalloy, soft ferrite, amorphous
metal, and FINEMET®, and we use these materials in
our product’s applications. We continually improve our
material technology and develop new applications by
taking advantage of the unique characteristics these
materials provide. FINEMET® is a good example. It is
our hope, FINEMET® will be the best solution for your
application.
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Picture of FINEMET® through a transmission
electron microscope
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High saturation

High
flux density igh squareness
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Low core loss

RHITE

Low magnetstriction %

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 magnet-
ic 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 INBY-EREE

Current sensors/Magnetic sensors T
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Magnetic amplifier/Pulsed power cores /

Surge absorbers/High voltage pulse
transformers
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Noise reduction
- BREBIND—NSVR/TOT4T-T1I5
FgFa—o a1 L/ IERZER

High frequency power transformers =L
Active filters/Smoothing choke coils =R
Accelerator cavity

High frequency use
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T7AIRXYN OESESEESHIO#E#EE Manufacturing Process and Microstructure of FINEMET®
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Manufacturing Process of FINEMET®

TrAL Ay DT RN T 7 EmOELE EE AL T 71 Ayhe
A7 DEER FERLET EMOT BT 7 XS L BO— L EER
N3 B2 5 ETAESGERREEIE THELET, 20D, Ffid
91 8umEAEE TY,

AR D OEEIF ERERRTEMIRICEEEL TRFL-HE. BRI
T TH/IERBEELE T, SNICEWFDHTT 71 Ay EE DR
HMErEShEY,

BO—JL&k

. FEIITF7R
Single roll method
A SEET
HRE:~18um
AR HBES Amorphous
metal ribbon

Casting — Rapid quenching

Thickness: ~18 pm

A

INT ()

Ribbon winding
(Configuration)

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®.

TF7AIKXYR®
ar
FINEMET® core

2032

Annealing
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[\ETgle)
crystallization

:FnHEl*_H% ~10nm
Grain size: ~10nm

Fe($%)#EM I 2hICSi(PUAL)EBGRAY) & Apply rapid quenching to high temperature melt consists
VMEBOCU($R) ENb (=47 ) AL -2 BREER 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 bC|C Fe-(Si) fcc Cu bee Fe-(Si)
v
NERE 5?6&6'
2 _.,..,.. =) 00%56 2

» e "o . Eaik PRI

\ \ Crystallization .
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Amorphous Amorphous (Nb. BICE©:4ES) (BT) (Nb. BICETHEIR)

CUulC BT (Cuy72%)
Cu-rich area (Cu cluster)

=t 0]
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The early stage of

Rapidly quenched annealing

amorphous phase
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Remaining amorphous phase

Amorphous ph
orpacus phase (Nb, B-rich area)

(Nb, B-rich area) (High Tx)
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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.

[(M&1 7 R DERMIT/ 52— ]

Example of annealing for M type
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A Heat treatment in inert gas atmosphere (N2 or Ar)
) 500~570°C
£
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i) Air cooling or
furnance cooling
100~200°C
!
Room -
temperature o
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Microstructure of FINEMET®
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Microstructure of FINEMET® }—‘

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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T7A4IRYNDIFMYE Characteristics of FINEMET®
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Basic Properties

BRI MBI DFSRAREIRBIT Grain Size and Coersive Force of Soft Magnetic Materials

TERDOFERERBEMEMBOREDIE 1 umE B3 BHICKEL DY

N BEBIFERBTIFIEN LI HClLIBMT B EP TSN TVWET, (&M ED & R HH D]
ZOFD. BB TDEAE R EA Y SIS MAREL TEELE, Rel:ltionship between crystal grain diameter (D) and coercive force (H.)
DEF/A—B =T 2T 7ML AN DREICEL) EREIIRLZIME 10 TERHE R
PEASHERY) BT DE L BWENERUEL /2o DORERE 1007/ BB TAFM  Sisteel
BT HADDRBITHAL + /A~ —FHTUrb6RICHAIL, | TFAYAUN ; v " T’SFW Ee“;‘lag?y
2 — ® -Al- e-Al-Si
HOBIFHEL T o e e
In the conventional soft magnetic materials, “whose grain size is far ;:2, 210
larger than 1pm”, it was well known that soft magnetic properties T § 5
become worse and coercive force increases when crystal grain size R % 10°~
becomes smaller. For example, coercive force is thought to be *E?i = 102
inversely proportional to D. h §
Therefore, main efforts to improve the soft magnetic properties o 10"+
were directed to make the crystal grain size larger and/or to make
the magnetic domain size smaller by annealing and working. 100
However, FINEMET® demonstrated a new phenomenon; reduction D=5~30nm
o « w o . R D>1um
of grain size, “to a nano-meter level”, improves the soft magnetic 10"+ | | | | | | |

properties drastically.

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

10° 10’ 102 108 104 10° 106
fE&AZE D (nm)
Grain diameter D (nm)

YIEERNYEYE  Physical Properties

T7A 2 Ay RO (BALIEE) DMIEERLET IR RIIFeET7EILT 7 [ E OMERRVFME]  Physical properties of FINEMET® material
AELEETTF BB ETES107F -4 B F2)—EED

570°CEENZENERETT, iz BE Einx ﬁﬂ*ﬂmiﬁ"ﬂ ﬂFJ'J—l’}EE
Material SELEL ey masr?é?;Z}ﬁ(?tion temcgpaeture
The table shows physical properties of annealed FINEMET® material. 3 3 9 6 P
= . (x10%g/m®) | (uQ-m) 10 (‘C)
FINEMET® has resistivity as high as amorphous metals, and has
much lower magnetostriction and about 570°C higher Curie FINEMET® 73 12 <1%x106 ~570
temperature than Fe-based amorphous metal. (FT-3)

EERRYFE Standard Magnetic Characteristics

[Z714 Xy b ERRM OB (/—Hy - PO IV37)] Magnetic properties of FINEMET® and conventional materials (Non-cut toroidal core)

M # Thﬁ,r?ﬁgss Bs Bi/Bs He M, (1kHz) | U, (100kHz) Pov As
Material (um) | (T (%) | (A/m) | (x10%) | (x10%) | (kW/m?) | (X10%)
14 0.8 130.0 18.0 230
16 1.20 50 0.9 1350 | 17.0 260 <1
FINEMET® 18 09 | 1400 | 150 290
18 1.30 1 3.0 5.0 5.0 470 <7
18 1.20 50 0.7 150.0 13.0 360 <2
FeE7EILTFR Fe based amorphous 25 1.56 83 2.0 5.0 5.0 2200 +27
CoET7ENT7 A ERZEM  Co-based high permeability amorphous metal 18 0.55 5 0.3 115.0 18.0 280 ~0
CoET7ENT7AEAMLEA  Co-based high squareness amorphous metal 18 0.60 85 0.3 30.0 10.0 460 ~0
HEE3% 1 3R Oriented 3% Si-steel 230 1.90 85 10.0 2.7 0.8 8400 -0.8
6.5%7 1 %= 6.5% Si-steel 100 1.30 63 45.0 1.2 0.8 5800 —0.1
50%Ni/x—=01 50%Ni Permalloy 25 1.50 95 12.0 — — 3400 +25
80%Ni/\—~vO1=E/EM  80% Ni high permeability Permalloy 25 0.74 55 0.5 50.0 5.0 1000 ~0
80%Ni/N—vRA/ZALEAM  80% Ni high squareness Permalloy 25 0.74 80 2.4 — — 1200 ~0
Mn-Zn7 71 SE#EM  Mn-Zn high permeability ferrite - 0.39 26 5.0 10.0 10.0 500 —06
Mn-Zn7zF1MEHEKRA  Mn-Zn low core loss ferrite - 0.52 25 12.0 25 25 600 —06

7E1)Bs.Br / Bs.He : EitBETUAFE (Hn=800A/m, 25°C). ur(1kHz) * tiE#EER (1kHz, Hn=0.05A/m, 25C).
He(100kHzZ) * tEiBEHEER (100kHz, Hn=0.05A/m, 25°C). Po: 377EX(100kHz, Bn=0.2T, 25C). As RIFBEEEH
A2) LRCHF . HHTORIEICELS
*Note1: Bs, Br/ Bs, He: DC magnetic properties (Hn=800A/m, 25°C), pr(1kHz): relative permeability (1kHz, Hn=0.05A/m, 25°C)
pr(100kHz2): relative permeability (1kHz, Hw=0.05A/m, 25°C), Pev: core loss (100kHz, Bn=0.2T, 25°C), As: Saturation magnetostriction
*Note2: Above properties are taken measurement by Proterial, Ltd.

A AEHREBICRBINT—2IMREAHETIIHUE L A ABHEICEHSNARROVWTOFMELIOT  HBREEABLTHYET,
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Frequency Characteristics

HBEHIZED BRSS! Frequency Dependence of Relative Permeability

FAWESEREMFT-3M, CoETEILT7 X, 10°

FeRE7ENT7ABLUMN-ZNT oAb DOLER: | T FT-3M
RORFBSELEERLES, | CoErEATrR. DN
FT-3Mit. L&l CFe £ 7 ELT7XPMN-ZnT Skt it s N G R N
15MERE CoRTENT7ALREOBOLE 2 " Wanznverne
WEERLET, aF e
3 = i s T S
B E T
The graph shows frequency dependence of J“@Jl 8
relative permeability for FT-3M (medium square % E:ﬁze?a'ﬁ;’pﬁous
ratio of BH curve), Co-based amorphous metal, E 10°
Fe-based amorphous metal and Mn-Zn ferrite. 3:\
FT-8M has much higher permeability than Fe SN
based amorphous metals and Mn- Zn ferrite, and
has permeability as high as Co-based amorphous
metals over a wide frequency range. 102
10° 10! 102 108 10*
Bi#H (kHz)
Frequency(kHz)

HOE RO FEREUFE (TRFVBIE=S31) Frequency Dependence of Relative Permeability (After resin molding)

TRESA IS RULFT-3MO LB REE O B 10°
FMERLET, FT-3MIBEM RV (ER
LEEW) ZEPSERLTBDEB#EI &< 2 | T
LBy ceELvEy, | corEazrx D FT-3M
. Co based amorphous
) IREUHIEOE. SREMCSIREDBENS S0t
NES, I
e
The graph shows frequency dependence of %%
relative permeability for resin molded FT-3M. = g FeE7ENT7Z
FT-3M and Co-based amorphous cores show g BN i e __/__fitia_sid_amorphous
small permeability degradation after the resin g10° s T e
molding due to their small magnetostriction. T
\\
\\\
10?
100 10! 10? 108 10
B (kHz)
Frequency(kHz)

A E—5 I ABEURB RUERILERIZE Complex Relative Permeability and Impedance Relative Permeability

10°

FT-BMOA E—4 > R B U, S FUERLE
BREOEHE U, CRE U DRIKBIFEETR
UE G BOKHZFE Tl SR ELLETS,
UeElly « HOCIBCRDESLREN HIET,

1 E—S REBEU.,

Impedance relative permeability (pr)

- 2 "2 S
M= VK, +ur 1,

BERLERROEREU,

The graph shows real part (u/’) and imaginary part “ Imaginary part of complex

(u”) of the complex relative permeability and the 3 relative permeability () ERBHEOEHEBU,
impedance relative permeability (u.,) for FT-3M 103 Eif‘,lq’éiﬁnﬁfyiﬁ??p'ex relative
material. y.” becomes larger than p,’ 50kHz.

Relationship between pr, p’ and p” is

M= W2+,

102

10° 10’ 102 10° 10*
EiE# (kHz)
Frequency(kHz)
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Core Loss

7 OXADERENFHE (TRFEEE=2H1) Frequency Dependence of Core Loss (Before resin molding)

o s ik N 10*
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ZDOEEHIEEERLETFT-3MIE Mn-Zn7x ol 7
— o 5 s
FZAMPFeET7 BT 7 RALNBEIATAXT, Co EE Fe7ELT7X e T
T’:E)l/771(‘_’_|§]§'(“’9"0 E E 108 Fe based amorphous \// TP
= = 7
> 3 7
The graph shows frequency dependence of core E; n%', // - 7
loss for nonresin molded cores made of FT-3M, mi % Mn-Zn7z54k 7 ot
Fe-based amorphous metal, Co-based amorphous Pﬁ g Mn-Zn femte,\"\ /,// FI-3M
7’
metal and Mn-Zn ferrite. 102 prd >
rd
FT-3M cores show lower core loss than Mn-Zn //’ S
ferrite and Fe-based cores, and has the same - -
core loss as Co-based amorphous core.
CoRTEINTFR
Co based amorphous
10!
10! 102 10°
B## (kHz)
Frequency(kHz)

7 OXDFEREUSM (TRFUBIEE=:31E) Frequency Dependence of Core Loss (After resin molding)
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The graph shovys frequency dependence of core rE[< 8 Mn-Zno 51k
loss for the resin molded cores made of FT-3M. N2 102 Mn-Zn ferrite
FT-8M core shows stable core loss over wide no
frequency range with lower core loss than ferrite
cores and have the same core loss as Co- based
amorphous core.
*Note: Data may vary depending on resin and/or 10!
molding conditions 10! 1 0? 108
[ R % (kHz)
Frequency(kHz)
Jd70RADB, &7 B. Dependence of Core Loss
FT-3H.FT-BMBLUFT-3LM20kHzN a7 AX 108
OBMIRTFMERLET, FT-BMEFT-3LA. 1313 E
BEICO7AXPNEE>TOET ZhUICHL. &
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4
The graph shows By, dependence of core loss for \xg &
FT-3H, 3M and 3L at 20kHz. FT-3M and 3L show ':; 2
lower core loss than FT-3H. As B, becomes II;[ %
higher, core loss difference among those 0 8' 10!
materials becomes smaller.
0
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Bn(T)
Flux density Bm(T)
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IR

Temperature Characteristics

IR B E D;SEK{ZIE Temperature Dependence of Saturation Flux Density

FT-3DEIFNMRZE EB DR EKEFMERLET, 1.4
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EH25CH5150CICERLTH.BDERTEIL
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BDfEIE. HZ1T, M2AT, L1 T TRIL/=%.BH
21 TERHL (HYEL A,

The graph shows temperature dependence of
saturation flux density (Bs) for FT-3. FT-3 has very
small temperature dependence of saturation flux
density. The decreasing rate of saturation flux
density is less than 10% at range from 25°C to
150°C.

w

FT-3

RAFNRER B B, (T)
R

Saturation flux density Bs (T)

*Note: This data shows value of annealed (crystallized)
material. 1.1
Because Bs value for H type, M type and L type 0 20 40 60 80 100 120 140 160

N=] N
are same, the data does not describes BH type. &% (C)
Temperature(°C)

HEWZED;BEKTEE Temperature Dependence of Relative Permeability
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The graph shows temperature dependence of g g 6
relative permeability at 10kHz for FT-3M and 3 %
FT-3L. The variation of relative permeability is 5 g
very small at a temperature range from 0°C to % g’_ 4
150°C, “which is within +10% of the average L8
value”. g — FT-3L
E 2 ‘Z
0
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FT-3M.FT-3LZ100COEBICHBLIZEED 10
EHIE (F=1kHz) DRBREERLET .., f=1kHz - 100CERME Temperature:100°C
FT-3M.FT-3LOLLERE (3. BBV IBEL TH. FT-3M
CORTENLTFANIIIMETTHELL. FEA g8
E—EDBERLET &% [Tt
- FEL TR
The graph shows aging effects at 100°C on relative = § 6T -/ ggi;:, ar?'nc})rphous
permeability at 1kHz for FT-3M, FT-3L and Co-based f‘ g
amorphous metal. The relative permeability of f:g g .....
Co-based amorphous metal decrease rapidly as the "‘_51 2 4
aging time increasing, however FT-3M, FT-3L are = % FT-3L
quite stable. o
2
0
10 102 108 104
B (h)
Time(h)

A AR EBICRBMINT—RIREHETIEHVEL A ABHBICEHRSNARROVWTOFMEHZOT AHREEABELTHIET,

CEHEAICELEL UL BEHF0OT  ABREORNEE 55 CHERECIEEN,
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. 9
This catalog and its contents are subject to change without notice. .




T4 XYM DISEEG| major Application of FINEMET®

EMIZ«)VYBIEE—RF3a—2 BHBEREREED Lo/ B L

Common Mode Chokes for *EMI Filters Volume reduction with high permeability

T XyReTAT DA E— L A EBE U /T MN-ZnT 51k
AT DUNLERTGEVEEBHB TAZLEERTEEDIC, B
EICEAELHBH TN E>TOVET , ZDEHEMIT L EZED
ELE—RFI—VIC TP Ay 7R ERATSE. B E*—Zré%i@rct
ZEELAREED/-FERBESHEME0C~100CELEBE.
MN-ZNnZ7 x4 ATICLEART B —M4EE T /2R EDFIEET

INEUEHENET, N
£72, 77 AN AT ORFEIR T E s Mn-Zn 7T 5/h37 [A>e—g Y ALBMEDLE]
. o _ _ Comparison of impedance relative permeablility
DHIBEHB 18, ) ILZED /A XTI LBFIL IS VW EV RS 105
HIES, ——140C
e —100C
EMI:ERT5 (Electro Magnetic Interference) 3 2 T7AV Xy R(FT-BM)DU,, — 60C
M 5 FINEMET® (FT-3M) p, 20C
. . . . % g 4 M e I ODC
Compared with Mn-Zn ferrite, FINEMET® has higher impedance 5 3107 My ——20C
permeability (=) and much smaller temperature dependence of % a =\ | —-40T
permeability over a wider frequency range. kY % Mn-Zn 3&331 itl‘ ;D Mz
Consequently, the volume of FINEMET® core can be reduced to A'J g 140°C
1/2 the size of a Mn-Zn ferrite core while maintaining the same \1 ?;{103 100:C
performance at operating temperature of 0°C~100°C. = ggg
Also, it has approximately three times higher saturation flux 0C
density than Mn-Zn ferrite and as a result it is hardly saturated by —20C
: —40°C
pulse noise. 2
i _ % 10 102 10° 104
EMI: Electro Magnetic Interference ElEE (kHz)
Frequency(kHz)

T74 > Ay Neafgf]1a7’

FINEMET?® Saturable Cores

WEFA D 2 EOBEAHREE CRVIEY — I ([T

High voltage surge suppression with high saturation flux density

T AYNRIEFIAT IS FT-SBHMEFERL TWET YT T TARXD Iy F LT ERICH VT EED
MEFEEAWTEERESBETI/0 REE. KERBIRICTTHEA /A XOE TERNAFEERSNET,
FE—XICIFFT-3MMEERAL TOET . RISRT SIS RERM THBICoET7ENT7XXNI-ZnT 7 1h
D2E L EDRFEREEN HY). CoETENT7RAEMENRIATOX B/ IV AEHEEFL TVET,
F1)—BREHNS70CEEVD. ER TOEREICHENTVET A1 F—RDOUN=RUANYERDLI%

U BRBLOU R T OISR T L THRETT, i I‘i‘i.ili'i i
FINEMET® saturable cores are made of FT-3H material. Having high saturation characteristics, the cores can i TREEEEREEE R
offer high performance in noise suppression and size reduction in low voltage high current magamp circuit of

Magamp system switch mode power supply.

FINEMET® beads are made of FINEMET® FT-3M material. As below table describes, the saturation magnetic

flux density is twice as high as that of Co-based amorphous metal and Ni-Zn ferrite, and the pulse permeability

and the core loss are comparable to Co-based amorphous metal. Because of the high curie temperature

(570°C), FINEMET® beads shows excellent performance at high temperature. These cores are suitable for

suppression of reverse recovery current from the diode and ringing or surge current from switching circuit.

[F74> AyRE—X (FT-3H. FT-3M) &GSk #1 D EL 8]

Comparison of magnetic and physical properties among FT-3H, FT-3M and conventional materials

M

MEE FINEMET® CoETENTFR Ni-ZnZx 51k
Material FT-3H FT-3M Co-based amorphous Ni-Zn ferrite
20°C 1.23 0.60 0.38
BIFNRER 2 EEBS*(T) *Saturation flux density Bs (T) 100°C 1.20 053 0.29
- . . 20C 0.89 0.50 0.80 0.71
AR EEB/Bs*  *Squareness ratio Bi/Bs 100C 0.93 0.48 0.78 0.60
) . . 20°C 0.60 2.50 0.30 30
1RE&SIH(A/m)  *Coercive force He (A/m) 100C 056 570 0.29 20
INIVREREER ™™ *Pulse permeability i 2,000 3,500 4,500 500
OAT7HARP**(J/m?3) **Core loss Pev (J/m?) 7.50 7.50 6.0 7.0
F2)—BET(C) Curie temperature T (°C) 570 210 200
BAFNEETEEEA(X108)  Saturation magnetostriction s (X10°) ~0 ~0 78
EEp(uQ-m) Electrical resisitivity (uQ-m) 1.2 1.3 1X10"2
ZEd(kg/m?3) Density d (kg/m?) 7.3X10° 7.7%x103 5.2X10°

* L RARAEIB00A/MEFDERBMTAEE /UL X0 us, EMERREER AB=0.2T
*: DC magnetic properties at 800A/m  **: Pulse width 0.1 ps, operating magnetic flux density AB=0.2T

A AEHREBICRBINT—2IMREAHETIIHUE L A ABHEICEHSNARROVWTOFMELIOT  HBREEABLTHYET,
CERICELEL T BE&H40T B OARE +HTHERRZEL,
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FINEMET® F3CC Series Cut Core Size reduction and lower core loss

T4 AyROF3CCHYRAT MATAZ (10kHZ,B=0.1T) I£. Fe
ET7ENT7ZHybTT D1 /3UT . r15=#HE MR (0.1mm) Hvb
A7D1/8UTELES>TWET, D40, S REA/N—2HEE
BINT—RSLREDATICT A AN EER T2 KiEAED
ZAE & NBUED TEET £/- BB EEFN 107 —4—TH3
70 AIEERER 2SS B K CRELIEEICH. FeR T E
WIF ARy AT CRIEELDIOLARELBZIIELEE A

The core loss of FINEMET® F3CC Series cut core has less than [Avy FOAFOIFOREE]
1/3rd the core loss of Fe based amorphous metal, and less than
1/8th the core loss of silicon steel at 10kHz, Br=0.1T. FINEMET® 100 ]

has significantly lower core loss and thus makes it possible to o,iemzzf"’;;fg’@g; fﬁ_ﬂmm)
reduce the size of the core for high frequency power transformer

Comparison of core loss between cut cores

etc. Also, the magnetostriction of FINEMET®is 107 order and, as B 6.5% g}?gf’e’;—l'{tiﬁmm

a result, cores made from this material will make very little audible -§ g 10

noise when compared to cut cores made from Fe based = =

amorphous metal. S o

p ] FeX7ELT 7R

X © Fe based amorphous
oo
N o 1
o

T7AI Ry K

(F3CC)
FINEMET®
F3CC Series
Bn=0.1T
0.1
1 10 100

HREE (kHz)
Flux density (kHz)

JNIVRINDO—RB37 INBYEE T ORDIER

Pulsed Power Cores Size reduction and lower core loss

T Ay T DEBMERIE. SMEEIIvII—T 1T &L TWET COFEMA L
LT IF 2L —HiRSRAETERINSZEHEE/ LN —EBIROBS/ IV X EHEE
RARREMITRRE/ IV ZHAT  HBVIEFEINERRE PRFIESED IR Z R
BAa7FHNET FeET7ENT7XATERZED/NEE, CoETEINT7RAT ERZED
—2)LA7AXEHRIEETT,

FINEMET® pulsed power cores use a thin ceramic insulation which has a high break
down voltage. FINEMET® pulsed power cores are suitable for saturable cores and
step-up pulse transformer cores that are used in high voltage pulsed power supplies for
Excimer lasers and accelerators, and for cavity cores used in induction accelerators and
RF accelerators.

(BRI A ERER AT 7ISERA LSS DLIE]

Comparison of core materials applied in saturable cores for magnetic pulse compression circuit

J7#ME FINEMET® Fef7EILT7R Co&7ENTFR Ni-Zn7z 4k
Core material (FT-3H) Fe-based amorphous metal | Co-based amorphous metal Ni-Zn ferrite

. €73y PET7 1 VLA PETZ7 1 VL _
g Insulititen Ceramic PET film PET film
KRBV ERER B EK - ABm (T) Effective induction swing K+ ABm (T) 1.54 2.04 0.78 0.65
JNIVZEEHIOI7AZP: (J/m3)  Half-cycle core loss Pe (J/m?) 710 1680 180 70
BAFNFEIHD LB REER Uy (sat) Relative permeability at saturation range (s ~1 ~1.3 ~1 ~3
Utz MEAETIH (resen (A/m) Reset magnetizing force H esey (A/m) 8 40 8 160
AIEAFN) 77 I NILIRTELE Volume ratio of saturable cores 1 0.74 3.95 16.8
BIEAFNU T IRILO) .
F—2)La7axk Total core loss ratio of saturable cores 1 1.75 1.0 1.66

7NV ZMEEMEHE=5.0 (AH/¥L X180.5 us. HAH/ NIV X801 us) K:37DEMHE, ABn: ABFRREE

Pulse duration compression ratio: 5.0 (input pulse duration 0.5ps, output pulse duration 0.1ps)

A AR EBICRBMINT—HIMREHETIEHVEL A ABHBICRHRSNARROVWTOFMEHZOT AHBEABELTHIUET,
CEHEAICELEL UL BEHZ0T  ABREORNEE 55 RSN,
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.

K: Packing factor ABm: Maximum operation flux density




