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1. IFBEMEAOEHR, MERFEE-40-+1205EEN R EEETILMEL,

Very low core loss, and the core loss is independent of temperature within-40 °C -120°C.

2. IFESHEIIRERE (1.21) , BFESERMGHEEFRE. ERERRIZITHorE BRI TR, NMHEaInESLSAFIEMITER
BEMHAYRLAS; Very high saturation flux density (Bs=1.2T),even at high temperature . Switching power supply designer can cosider a lower operating
frequency, thus saving the cost of power semiconductors and EMI filter.

3. EENSHZXR, MBESHEEEEIZIE/\; High permeability, and permeability is less dependent of magnetic flux density and temperature.

T2 R AR R ASTIER R RS BT IE LR N ERATEL, YRR CIESFEAMAETE E /5
Comparisons of magnetic properties of nanocrystalline core and ferrite for power transformer ot F s+, F100°CEE AN TIERE T,
20kHz, 520mTRIPOKERFFHHIIRFE SHE SRR 180m THY

PN == é S E2 N fe= | — Nr=AIa R S0
N A e SERREER., ELEERITEER IR AE
e AeRTIEIES SnosnEiating RIERRA TR ARE R, —mEaTkL
S 1500-2500 20000-30000 AR E R ARERN, B—rEN A HERE
Permeability SR (1GBT) FIEMIEIREIRLA.
Y532 (f=20kHz, B=200mT) 9W/kg 1.4W/kg As shown from the table, the core loss and magnetic
Core loss flux density of nanocrystalline core is far superior to that of

ferrite. Under the optimum operating temperature of 100

BRIR (f= 100kHZI’ B =200mT) 1wty s S °C for ferrite, the core loss of nanocrystalline core at
Core loss 20kHz,520mT is the same with that of ferrite at
TFNRLIE R EBs 0.48T 1.2T7 20kHz,180mT.Lower operating frequency and higher flux
Saturation flux density density can be chosen by engineers to decrease the trans-
E=TIERE 120°C 120°C former size and to save the cost of power semiconductors

Max.operating temp. (IGBT) and EMI filters.
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HY &5l Nanocrystalline cores for powertransformer of high-frequency

switching mode power supplies
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{ESRZRJ9f = 20kHz,

IMRBEAT =50K, EESS

MARERIFSAFIFTRESINAIINZEINT: When

f = 20kHz, T<60°Cfarioture rise AT = 50K, the core
size.andnbe transmitted is as follows:

Core size(ODxIDxHT)

50X40X20

63X50X25

80X63X25

100X80X25

100X80X50

130X100X25

130X100X50

130X100X75

output power

1300

2800

4200

6100

9000

11000

16000

20000

Ib%ﬁ&%%*ﬂﬁiémﬂé%%uﬁ““}_ BE
BN, EER, s, REMEFSE
R, Rk 2N AT X
%)EL

With small size, light weight, high
operation frequency and good magnetic
stability, nanocrystalline core for power
transformer will be more widely applied in
various fields of switching mode power
supplies.

HRIT T REEIR

Switching mode power supply of the railway
transportation

FEMRIBTE, EaizEsEFXER
Switching mode power supply for electric
vehicles, electric charger.

FoRR - A REEIR

Switching mode power supply for ships400Hz
KHEERSwitching mode power supply for
400Hz aircraft.

BB RCommunication switching mode
power supply

BB ERIR

Switching mode power supply for welding and
electroplating equipment
ToERFE R TVRY A 5T FEIR

Switching mode power supply for radio and
TV transmitter

NAIREERIR

Switching mode power supply for wind device
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Nanocrystalline cores for common mode chokes

MARRERTHER RIS EREFIYIR 1 EREELER

Comparison of magnetic properties and physical properties between

nanocrystalline cores and Mn-Zn ferrite.

=]

Properties
HWS=
Initial permeability at 100kHz

BT
Impedance permeability at 100kHz

[z

Saturation flux density Bs (T)

AV WA
Coercivity Hc (A/m3)
EERE
Curic temperature Tc(°C)

TR SE

Saturation magnetostriction(x10-6)

GIEES

Electrical resisitivity (LQm)

=
Density d(g/cm3)

BREK
MnZn ferrite
5000

5000

1.15

30

200

-1.1

1.2

7.2

ém\ ,EEH
Nanocrystalline

20000

28000

0.35

0.35

570

2.2

1.0*10¢

BRI S S SN N N AT H B L5 A 55

Static typical hysteresis loop and magnetization cure of nanocrystalline core for common mode chokes

MATS-20105 HYSTERESISGRAPH TEST REPORT

G op [Basic Curve]
o I = ) (Static)
— I “ t
s A
- /// | |
e / . > ;

| ./

|

1

1

FIEREMAMELL, RICK R B CEBLATMR:

1.7E£100kHz FHIPK R SRS 4 SRLZRAVSCEREMn-Zn S E IN2(Z AL PR R S E S S RRES
BEMn-znEEARIaEL L, ELBERSRRNAZIS Mn-2n kS AEREATEIE, WKRKCREE—FNE
BB IMPHEST LB S T HETE.

1.The real part of complex permeability at 100kHz reaches more than twice as high as that of Mn-Zn ferrite
cores. The impedance relative permeability including imaginary part of complex permeability reaches more than
four times as high as that of Mn-Zn ferrite cores. As a result, nanocrystalline core can be reduced to 1/2 winding
turns to obtain same impedance value as a Mn-Zn ferrite core in low frequency. And it will reduce stray
capacitance significantly. Impedance in high frequency range becomes large.

2 BRETIIR BRI IA SHEEIEE R R RNy EL AR B S mE AT RIS ES
AN ARYEE S e E B AR I ER /N,

2.Frequency dependence of initial permeability is not significantly affected by temperature change.
Consequently common mode chokes made of nanocrystalline cores have low temperature dependence of
inductance and impedance over a wide frequency and temperature range.
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Nanocrystalline cores for common mode chokes

HIRBRAR B SRIFEHSE

Materials of Common Mode chokes (CMC s)

ke

Materia

FARI R

Material base

VA

Coercivity H. (A/m)

Losses Py, (W/kg)
100kHz,300mT,100°C

TR
Saturation flux density Bs (T)

Initial permeability ui

Saturation magnetostriction

Max.operating temp.Top

AR

MnZn ferrite

=70%Fe

<3

80

>1.2

4000...200 000

u>10000:10¢8...10-5
u<8*10-6

120...140°C and higher

gIH\ IEEH
Nanocrystalline

MnZn

5...60(...2000)

140

<0.48

10...10 000(20 000)

106...2x10-°

<120°C

. FSREAHARIRRER B R SR BIMERREEEE LU TR
NbCuFeSiB nanocrystalline common mode chokes have
superior characteristics when compared with Mn-Zn ferrite chokes.

These characteristics are as follows:

1. BEES#ESERNE FreERETT, Bt
RN R R B A RF ARSI ER. £100kHZ T,
BEEHEEERINPUREMKEAIERKES, POKREIERIR
BREGSTHEALIEEKSAIETE, MEBRTHRRELE
e AR E L SR E AR RS R DRI B A R EIRSHERIAY
BRME, XA RS R EsRTF EE AT IMHAY
=R N RESRISERIEHE.

2. BAFRERIURIGLR AR SRS IR AR
R ERRE R R A RF RS ER

1.Higher permeability and low Q factor. Nanocrystalline CMC
has higher impedance over a wide frequency range ,which result in
offering excellent noise suppression performance at wide
frequency range . When nanocrystalline common mode chokes
and ferrite chokes have same inductance at 100kHz,nanocrystalline
common mode chokes show impedance two times higher than that
of ferrite chokes.Futhermore , since nanocrystalline common
mode chokes require fewer windings to obtain the same
inductance as Mn-Zn ferrite chokes, stray capacitance can be
reduced and it allows high impedance at high frequencies than
1MHz.

2.Their frquency characteristics of impedance are not greatly
affected by temperature change.As a resuit, it offers high noise
suppression effect over a wide temperature range.
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DK B FRIERENINES TEEE R SR PR BB NES OB BRI SR
Nanocrystalline Materials high u over whole frequency range

Nanocrystalline Materials high insertion loss over whole frequency range

Z=al=2xtp, | A, N2/ g, — Ferrit
1000000 - Amotech/Yuyu
1 —Nanocrystalline
Co-Amorphous BRI
Nanocrystalline
Z 100000 "x.'—’{""l,\ /[
2
3 NiFe
g (70um)
& 10000 = \\
Mn-Zn Fetrite \ B _
\ dil Nanocrystalline

0,1 1 10 100 1000 W
Frequency, f [kHz] .
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Nanocrystalline cores for common mode chokes

insertion loss ag [dB]

50 Ohm system

RN IRFERIEI R

linsertion loss affected factors

40 /1/ \\ /
Nanocrvstzlline
cor e
20 -l ‘_"""""_'.':?:IZ.'.:{':}.,“.2.'.-'.'.“.13.'{" .
1 [ferrite
/
10 “/ = T = fi cw
4 Sloise sourc
» harmonics =L
standards (150 kHz - 30 MHz2)
o Ll Al
0.001 0.01 0.1 1 10 100

frequency [MHz]

K ERIEIERB AR
Benefits of nanocrystalline CMC'’s

1, SEYFIMERLEER High initial permeability p

*ERARIIER T, AONSREBERE IS SRIER,
FEEHETEERE SRR

Much higher attenuation in LF-range at small no of turns(N) and
same volume or

* B DHHOIRENIER T, EUTEERREER
HHEIAVHEEER

Similar attenuation in LF-range at smaller no of turns (N) and or
smaller size.

TIEL: DRIEBEIN>BE IS FEEREOW = BHEE (HF-range)

BEFHIMRE

AND: small N ->smaller CW much better performance in HF-range
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IR ERIRARRL: TEEAHE SRR ORERIEIRRERL: IT{URIRIREE/NIATR (3-415)

Nanocrystalline Common Mode Chokes: Nanocrystalline Common Mode Chokes:
Higher attenuation in same volume Similar attenuation in smaller volume

m ——
60 - |
Ferrite Nanocrysialline Ferite Nanocrystaline
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K ERIEIEEB AR
Benefits of nanocrystalline CMC'’s

2. BHYEFIMIEZERE High Saturation flux density Bs (T)

Core saturation at higher field strength (for same u)
*IFAIHIEFOBES] Good to take high unbalance currents and / or
*B/\BIYYRFR Smaller size

3. BNIERE, MENEERSFE

High operational temperatures excellent thermal properties
o/ N\BIAFR, Tt Smaller size , easy design

ST IR RERISZN

nearly temperature independent properties' (Z,L,Q,aE, ...)

RS T mAYET R

improved product reliability

Filter

-ﬁm—ﬁ'T |
)

Load
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SRR DA S kR POKEME: BRI RERE N

(nanocrystalline Cores)

Magnetic properties of nanocrystalline core for higher unbalanced current.., temperatures independent properties'

Permeability vs. Frequency: MnZn-Ferrite — VP250F 10 :
CMC(10A)
10 000 — ¥
==== A
- - o= - = :;>h :_____ é‘ . . 7
oy H—> i i
= g o « o o
— 1000 =+ = = § = .
- [ tall . N W
g | nanacrystalline ] s g Nanocrystalline ~ -
% § i § 2 CMC It'ypl'cal ferrite CMC|
€ 100 M . it £ i ‘
E : typical pHH
) EMC ferrite |11 o ’
o ] Comparision to ferrit
1 Curie Temp. =130°C
10 e . |
c.o1 0.1 1 10 100 1 10 100 1000 10000 100000
frequency [MHz] frequency [kHz]
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Nanocrystalline cores for common mode chokes

25ATNES AT KRR IR
[RERE K52 Original filter:
MnZn ferrite 40X25X20 u=10000(100kHz),N=2x17,d=2.0

PRKERFRIR 2= Nanocrystalline solution

Nanocrystalline 35x23x15 u=30000(100kHz), N=2x15,d =
2.0

RV INR TR BB HRRR A B k| IR G A
HRFERE(R4dB,

4dB of insertion loss is decreased after replacing ferrite choke
with smaller size nanocrystalline choke.
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=h—: BISAEIFREIR, 250E,

Example2: SMPS for telecom,250

Nanocrystalline

Application: 250W-SMPS for Telecom

Rated voltage: 230V

Current: 1A

Switchimg frequency: 100kHz

Upper Plot: noisc level without filter
Lower Plots: Same filter result with options:

a)Ferrite choke with core 25x15x10mm

m= 18g, N=2x22turns,L=2x6mH

b)Nanoerystalline-choke: with core
16X12.5%6

m=9g N=2x32turns, L-2x24mH

a)BEAREL T 25%15x10mm = 18g, N-2x22TS, L =

2x6mH
b))k ERsk516x12.5 x6bm = 9g, N-2x32TS, L = 2x24mH

== 1.5MW XJJ &%
Example3: 1.5 MW wind turbine stage installation

Core(®160* ©130*30)
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ZFIP9: 90W EiCAFE XGRS

Z{FF: 3500W APHEEHArEE

Example 4: 90W Adaptor for noteboo Example 5: 3500W Solar Inverte

<

Original filter : 2-stage filter,2ferrite CMC(CMC1 OD=13mm,CMC2
OD=15mm),1IDMC(Fe powder OD=15mm)

12 x 6 x4 mm

3 DMC & D oMC < ¢, = i e
. — e TN = S & ~ '
B ; i -
RS S .0 4 -
i | I e e
— . l'ﬁ'ﬁ——'-z:l- — - " \ 12x8x45m

[ 280, 24N &Ek CMC (CMCT1 OD = 13mm, CMC2 OD =
15mm) , 14 DMC (Fe #50D = 15mm)

Nanocrystalline CMC:1 stage filter,JCMC(nanocrystalline core 0D=12mm),IDMC(Fe

Powder OD=15mm) = ,‘cm:”. el BoTE T
5 DMC D <, . MG i S AW
L ] - ==l == [r— L
Load _]_ .]. # J. é =. 1::
i TIE] =)
] W _L e ——
=

YORER THRCMC: 190888, 12 CMC (49KE:C OD = 12mm) , 14 DMC (EK8k#)

OD = 15mm)
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Nanocrystalline cores for common mode chokes

S

AY

/\.

3500W KBHEEIHZREE

Example 5: 3500W Solar Inverter

ZfHlt: BAF Leo TV EARI180W FKIR:
Example 7:180W SMPS for LCD TV

B Ninput: : 100.240V/50 ~ 60Hz/1.8 A

L

@ circuit

[RERZE:
2EKF R CMC
2CX

6CY

original filter
2ferrite CMC
2cx

bey

Inter- f
mediat .

AC .,
ains

Nanocrystalli
‘:::’ 'C.-k, ne CMC |‘:;,‘==
. o+ -
L TET—
thf:r- : . It . AC, mainl|
mediate T | | - N
Sircu—rg—+—4—1 +— "
| i i 1? i
| — |
3

FRIRTT SR 1GKERIARICK x 4CY
solution

1 Nanocrystalline CMC

1cx

4cy

JRYRIEIRES:
CMC1: MnZnT18, u=10000, N=2x32, d=0.7 mm
CMC2: MnZnT18, u=10000, N=2x32, d=0.7 mm

KRB ORRL .,
CMC1: HKEREATN(12x8x4.5 mm) , u=80000, N=2x45, d=0.4mm
CMC2: HRKEREREN(12x8x4.5 mm) , u=80000, N=2x32, d=0.28 mm

Original filter:
CMC1:MnZn T18,u=10 000,N=2x32,d=0.7mm
CMC2:MnZn T18,u=10 000,N=2x32, d=0.7mm

Nanocrystalline solution.
CMC1:Nanocrystalline core(12x8x4.5mm),u=80 000,N=2x45,d=0.4mm
CMC2: Nanocrystalline core(12x8x4.5mm),u=80 000,N=2x32, d=0.28mm




BY e oo
HYESH < =X FREZNZRERTAL

Nanocrystalline cores for common mode chokes

mftiB, SHZTRFIHE

Product code ,Part name and specifications

CMC dimensions ZNTEER L(mH) L(mH) Wire diameter DC Temp,rise shape

Rated 1KHZ PEF 100KHZ PEF Resistance (°C)

Current(A) A B € F G (MAX.m Q)

max max  max max max

ANMG10A-16mH 10 18 3.2 1.2 36 22 36 18 22 20 43 Fig.1
ANMG18A-9mH 18 16 2.6 1.6 42 22 43 18 22 20 74 Fig.2
ANMG15A-16mH 15 16 3.5 1.4 42 25 46 18 22 20 43 Fig.2
ANMG15A-22mH 15 25 3.0 1.8 44 25 46 18 22 20 55 Fig.2
ANMG22A-8mH 22 9 2.0 1.8 44 23 44 18 22 20 60 Fig.2
ANMG22A-2.5mH 22 8 1.2 1.8 44 23 44 18 22 20 60 Fig.2
ANMG25A-8mH 25 15 3.0 1.8 53 33 53 18 22 20 63 Fig.3
ANMG35A-1.5mH 35 2.5 0.7 2.5 53 34 54 18 22 20 74 Fig.3
ANMG30A-8mH 30 10 1.8 2.3 53 33 53 18 22 20 69 Fig.3
ANMG15A-5mH 15 7 1.2 1.5 33 22 35 11 17 20 43 Fig.4
ANMG10A-3.5mH 10 13 3.2 1.2 33 22 35 11.5 17 20 43 Fig.4
ANMG18A-9mH 18 16 2.5 1.8 58 42 56 - - 20 74 Fig.5
ANMG35A-3.5mH 35 10 2.5 1.8 60 30 70 30 40 20 73 Fig.6

ANMGA45A-2.5mH 35 8.5 2.5 2.0 65 35 72 30 40 20 70 Fig.6
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HRE R R E

Common Mode Choke

220MAX

HRE R RS

Common Mode Choke

I

| ==

e
S3OMAX

v
DUHER Tt [ 12A-OnHe

I X

J3OMAX

452

Bt
Core
20*12*8
25*%16*10
27*17*10
32*%20*10
38*22%*12

42%27*12

49*31*18

RS KN REERREFIEE

Recommended core dimensions as a function of nominal current values

FIEIERE

two phase choke

up to apprx .6Ampere

up to apprx .10Ampere

up to apprx .15Ampere

up to apprx .20Ampere

up to apprx .25Ampere

up to apprx .35Ampere

up to apprx .45Ampere

=1BiEmE

three phase choke

up to apprx .3Ampere

up to apprx .6Ampere

up to apprx .10Ampere

up to apprx .15Ampere

up to apprx .18Ampere

up to apprx .20Ampere

up to apprx .30Ampere



