k& EMl - NiZn FIRST ,%—kgﬁ
MnZn / NiZn BEZMBEL—NiZn & Jor TAK

CROSS-FAMILY POSITIONING — NiZn PERSPECTIVE

AR NiZn WAEEUMAMEHEZ « MHz RIES / K& - SIINES 30 MHz LU E EMI HIHIA Nizn Ei5—EFE
PREINADRESNMNAE - BEIARE 01 FEREMEMNE | RPENIIERATINN Z MnZn ##2 UEEE
REER -

Positioned from the NiZn perspective: MHz-range signal/antenna, high-frequency power and >30 MHz EMI
suppression are NiZn home ground. Find your application and the corresponding materials below, then read Chapter
01; matching TAK MnZn grades are listed for cross-family comparison.

RzF3 NiZn X Rz#7 MnZn S R#7 4 73 FRIREM

Application NiZn materials MnZn materials Boundary rule

NiZn EESE#H %A% NiZn-dominant & cross-family scenarios

MHz BB R&ZSEQNA
A NiZn £33 ( £91-100 MHz #

R&1&E / RFID / EQEEL V4F1 M5E1 V2F1 M9A M61 I
Antenna rods / RFID / high-Q inductors  M61H M63 Q1C1 ( SIS ) pi Bt )
NiZn home ground ~1-100 MHz,
stepped by pi
- N 5 MHz g SMD i & 55 5Kk %
SIMINE / KeiReE K DL3 DL4 DL5 DL6 DL5H > . z 5 il ok
) ) . . TM61 / TM65% NiZn
HF power / high-current inductors G5A G5B ( & fi@m#updE )
NiZn above ~5 MHz or for SMD reflow
S5 T4 522 BIERE ZEME NiZn
TR mEZ =
RRINERR (ERERK) SL50 SL80 ( EigieE ) TM83% Lz T e m———

Wide-temp inductors (low apr) coefficient is required

TR / RINXERIRA

NiZn EMI 0% L43 L6A L8A L22A L28A MEO3% (30-1000 MHz - &8 7,

NiZn EMI suppression G5A G5B ( &5 EMI) U= ) NiZn for open-circuit & clamp-on
shapes

Low-p tuning / HF resonance No MnZn equivalent

SRR / EMI (855 ) MGB1 MG2 MF1 MF2 MF3 _ RASE ZPESHEE / EMI

Cost-effective inductors / EMI (MgZn) (BREERERE) Cost-driven low/mid-frequency parts
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CROSS-FAMILY POSITIONING — NiZn PERSPECTIVE

Nz F3 NiZn X Rz#74 4 MnZn X3 Rz#74#} 7 FREN
Application NiZn materials MnZn materials Boundary rule

MnZn AR ( SN MnZn ##20TF )

FRERTER

MnZn scenarios with corresponding grades

<0.5 MHz 199 MnZn %17

Switching PSU transformers — U MnZn territory at <0.5 MHz
1 MHz IR MnZn ; ES5RER
LLC / IR SH X B E R _ TM59% Al NiZn SSfIR E %
LLC / resonant & bridge transformers MnZn within 1 MHz; higher-frequency
resonance — NiZn HF-stable grades
e >5 MHz ZINE / iR F A
MHzR & 5RIN R E 2R DL3 ~DL5H - SL50/5L80 TM61 NiZn
MHz-class HF power transformers S N e
BIR / SIRMREIR . TM83% MnZn Z37 ( & NiZn X5 )
Wide/high-temperature power MnZn only
PFCHERE / fisREERRK . ™82 MnZn 17 ( & NiZn XK )
PFC chokes / energy-storage inductors MnZn only
_ <3 MHz H MnZn ; >5 MHz A
VRM/TLVR / Pol. B DL3 ~DL5H ( BRERAME )  TME5* Nizn
MnZn up to 3 MHz; NiZn above 5 MHz
ki / i ARIREN T E 2R _ ™71 MnZn £37 ( % NiZn X5 )

Pulse / gate-drive transformers

RIS STER / BRI

Wideband signal transformers / CTs

ESRERE / Hifids / Bfe

Low-frequency power / ballasts / baluns

HIEHRE / BIREMIERH

Common-mode chokes / mains EMI
filters

EMUIFITEIK / W3 / BEE

EMI beads / rings / sleeves

V4F1~Q1Cl (&Q)

V4F1 ~ QILC1 ( S5i3%E )

L43~L28A ( &S - 551 )

L43 ~L28A ( &S EMI )

L43 ~L28A - G5A/G5B

E02~T12 (3% pi)

T2/T2M - TB2

T10/T12 (# i)

MEO3%

MnZn only

#3 0.5-1 MHz X E22 M NiZn
NiZn above ~0.5-1 MHz

{ESEBRSEREEN MnZn £
im ; RF / BESEE RSB ZH
NiZn

MnZn for LF power & ballasts; RF /
wideband baluns typically use NiZn

87 <2 MHz Fi MnZn 8% ;

>2 MHz E&F NiZn
MnZn high-perm below 2 MHz; NiZn
above 2 MHz

30-1000 MHz EZ 570l F
MEO3x ( AU ) ; Efttizik

/ $7E& A3 NiZn EMI

MEO03 for 30-1000 MHz broadband (in
this volume); other shapes — NiZn EMI
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MnZn / NiZn B ZM B EL—MnZn A& Jor TAK

CROSS-FAMILY POSITIONING — MnZn PERSPECTIVE

AT MnZn AEMMAMEHEZ 1 2 MHz IITRINERE R - SHESSEMAERRE MnZn 2 X2 8N A9
fitsE 01 MM ERE ; RPENIEEAASINAZ NiZn MR BUEEFRER -

Positioned from the MnZn perspective: power conversion, high permeability and low-frequency high-current work below ~2 MHz is the primary domain of MnZn. Locate the
application and the corresponding materials in the table below, then refer to Chapter 01; matching TAK NiZn grades are listed for cross-family comparison.

BET PREINARSESWNME - BER

Nz F3 MnZn X Rz#74 NiZn 33 R4 AFREN
Application MnZn materials NiZn materials Boundary rule

IhEEE#  Power conversion

<0.3 MHz F TM8x ( k&L

TM80 TM81 TM83% (<0.3 EREXEE - TP REK) ;
FREETES (K% /EX) MHz ) TM?9* (0.3-1 >0.3 MHz 5% TM5x ; <150
Switch-mode transformers (flyback / MHz) ; £ TP44 TP45 - W Ki#%E IDC ( FEBR )
forward) TP40 TM50A TM65% TM8x up to 0.3 MHz (chosen by optimal
TM61 temperature; TP as alternates); TM5x

above 0.3 MHz; flyback <150 W by IDC
(as inductors)

<0.3 MHz ZEiE# ( TM83% 5%

TM83% TM80 TM81 (<0.3 &€ ) ; 0.3-1 MHz
LLC/ EiRSHHEESE 0.1-3  MHz) TMS59% (0.3-1 TM59% ; 1 MHz I E/ZWR~FF
MHz ‘ MHz) TM63 (1-5MHz) ;  — TM63 ( TM61 &f{ )
LLC / resonant & bridge transformers 2 TP4A0 TP44 TP45 Wide-temp grades to 0.3 MHz (TM83%
0.1-3 MHz TM50A TM65% TM61 lowest loss); TM59% for 0.3-1 MHz;
small-size TM63 above 1 MHz (TM61
alternate)

NWR~ MHz K% %= 1-5 MHz
B TM63 (HiFERE) ;| BR

IZNR~F MHz RZEER (1-5 = pi BELTM65% / TM61 &
MHz ) TM63 ; B TM65% TM61  — £ ; MHz R E % TM65%
Small-size MHz transformer (1-5 MHz) TMG3 first for small-size MHz

transformers, 1-5 MHz (lowest loss);
TM65% / TM61 when higher pi is
needed; MHz inductors: TM65% first

IZNNERESIMEERR ((EEE ) <5MHz Ff TM63 ; >5 MHz &
>1 MHz TM63 ( 1-5 MHz ) B Q1C1 M61H M9A BB RS NiZn 57
Small-power HF transformers (low flux) TM63 up to 5 MHz; NiZn HF grades can
>1 MHz be evaluated above 5 MHz at low flux

RETFREXIE : TM80 25—

BR/ SRBRTER (#HSE 100 °C - TM81 25-120 °C -
EZ140°C) UDIEY TGk il (s TM83% 25-140 °C

Wide- / high-temperature power MHz) Optimal operating temperature: TM80
transformers (core to 140 °C) 25-100 °C, TM81 25-120 °C, TM83%

25-140 °C
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MnZn / NiZn B MR EMU——MnZn A (£)

CROSS-FAMILY POSITIONING — MnZn PERSPECTIVE

Jor TAK

Nz F3
Application

MnZn X Bz #7

MnZn materials

NiZn 3 R4}

NiZn materials

SRR

Boundary rule

ThZEER Power inductors

PFC {Ei Bl SRR iEREEB L

PFC chokes & high-current energy-
storage inductors

VRM / TLVR / PoL &3
VRM / TLVR / PoL high-frequency
inductors

{E5RERRE / Hifiiss <0.1 MHz

Low-frequency inductors / ballasts <0.1
MHz

TM82 (<0.1 MHz) TM71
(0.1-0.5MHz) TM59%
(0.5-0.8 MHz) TM65%
(0.8-3 MHz ) ; Eft TM80

TM83% TM61

TM82 (<0.1 MHz) TM71
(0.1-0.5MHz) TM59%
(0.5-0.8 MHz) TM65%
(0.8-1 MHz ) ; & TM80

TM83% TM61

T2 T2M TB2

E55&4R Signal & low-frequency

Bkitp SRR N L E 2R

Pulse & gate-drive transformers

RIS SLES / balun
Wideband signal transformers / baluns

BB E e

Current transformers

EMI #0d  EMI suppression

HARHETRE / RiR EMIER
Common-mode chokes / mains EMI
filters

TM71 ( <0.5 MHz) ; &£ T05
T™M63

TO5 T10 (<1.5MHz)
TM63 (1-5MHz ) ; & E02
T12 TM61 TM65%

T10 TO7 (<1.5MHz) ; &K
TO5 TO06 E02 T2 TM63

T10 T12 (<2MHz) ; &R
TO5 EO2

DL3 DL4 (<2MHz) QICl
(<3.5MHz) M63 (<6.7
MHz) M61 (<7.7MHz)
MO9A ( <25MHz) V2F1
(<30 MHz) ; B M61H
MS5E1 V4F1

L43 L8A L6A (2-300
MHz) L22A L28A SL50
SL80 (2-30 MHz ) ; & G5A
G5B

& IDC: <0.1 MHzTMS82 ;
0.1-0.5TM71 ; 0.5-0.8

TM59% ; >0.8 TM65%

By IDC: TM82 to 0.1 MHz; TM71 0.1—
0.5; TM59% 0.5-0.8; TM65% above 0.8
MHz

& IDC k7% : <0.1 MHz
TM82 - 0.1-0.5 TM71 ~ 0.5—
0.8 TM59% ~ 0.8-1 TM65% ;

7 NiZn S$ Mz

By IDC per band: TM82 up to 0.1 MHz,
TM71 0.1-0.5, TM59% 0.5-0.8, TM65%
0.8—1 MHz; no NiZn counterpart

<0.1 MHz & Bs (&9

MnZn ; RF / 24f balun T E34%
ESTESR

MnZn for high-Bs, low-loss parts to 0.1

MHz; RF / wideband baluns see
wideband signal transformers

=S Yi 55 Bs EBIATZE MnZn
MnZn when both high pi and high Bs
are needed

<1.5 MHz §##% - 1-5 MHz
TM63 ; NiZn S3itHKIRFER F
M#d ( £49 30 MHz)

High-perm to 1.5 MHz, TM63 for 1-5

MHz; NiZn HF grades by the loss-factor
ladder (to ~30 MHz)

=S T10 /707 AZE ; MHz
R CT A TM63 ; & NiZn YR

High-perm T10 / TO7; TM63 for MHz
CTs; no NiZn counterpart

SEWEE : <2 MHz fA5%kiTFRH
MnZn &% ; 2-30 MHz E£&
(B30 Z e8t7 » B Z RE
=) ; 30-300 MHz NiZn L43
/ L8A ; FIRFEK SL50 / SL80
Reference range: evaluate MnZn high-
perm first to 2 MHz; 2—30 MHz overlap
(meet low-frequency Z, keep high-

frequency Z high); NiZn L43 / L8A at
30-300 MHz
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MnZn / NiZn B MR EMU——MnZn A (£)

CROSS-FAMILY POSITIONING — MnZn PERSPECTIVE

SO TAK

(Ul MnZn X R4

Application MnZn materials

NiZn 3 R4}

NiZn materials

SRR

Boundary rule

EMI HEIRE3k / i3k | EE
30-1000 MHz MEO3%

EMI beads / rings / cable sleeves 30—
1000 MHz

K&t /RFID /& Q BB

Antenna rods / RFID / high-Q inductors

L43 (20-300 MHz ) L8A
L6A (10-300 MHz ) SL50
SL80 (2-30MHz) L22A
L28A (1-30 MHz ) ; &K
G5A G5B M61 M63
Qi1c1

Q1C1 (0.1-2.2MHz) M63
(0.2-4.1MHz) M61 (0.2-
6.2 MHz) M®61H (0.5-9.8
MHz) MO9A (0.8-25 MHz)
V2F1 (1-30 MHz) ; &K
M5E1  V4F1

it/ BB / KEBRERN
>300 MHz fii%g MEO3% ; &R

A NiZn

MEO3x first with bias / heat / high-
current harnesses or at 2300 MHz;
otherwise NiZn

MHz RFF L NiZn RE -
MnZn T 53 M 25

Primary domain of NiZn; no MnZn
equivalent

TEFAREETERERXIE (°C) : TP40 60-100 - TP44 80-100 ~ TP45 60-80 ~ TM80 25-100 ~ TM81 25-120  TM83% 25-140 - TM50A 65-100 *

TM59% 25-100 ~ TM61 40-80 ~ TM63 40-80 ~ TM65% 40-80 °

Optimal operating temperature of transformer grades (°C): TP40 60—-100, TP44 80-100, TP45 60-80, TM80 25-100, TM81 25-120, TM83% 25-140, TM50A 65-100,

TM59% 25-100, TM61 40-80, TM63 40-80, TM65% 40-80.

TAK TECHNOLOGY CO., LTD. - iRl &R {HBRAE - www.takferrite.com



K%EAM - MnZn FIRST

ann ﬁ;‘é?ﬁﬁﬁ?ﬁgl MnZn CLASS SELECTION GUIDE

SO TAK

I INDEEWIFEME cLASSES & GRADES IN THIS CATALOG

MnZn 532 UM B BRI 75 E)
Class Grades Typical applications

R - (ESTEBE  TiEfBng
ESESMINEME  <0.1 MHz T2 T2M TB2

thEATNEMKE  0.1-0.3 MHz

hEhEME  0.3-0.7 MHz

SR >0.7 MHz

= Bs $5FRINZM MY

EESE / EMI 1+ 1

TP40 TP44 TP45 TM80 TMS1
TM83%

TM50A TM59%

TM61 TM65% TM63

T™M71 TM82

E02 TO5 TO6 TO7 T10 T12 MEO3%

| A%5REIE (FEM) FamiLY BouNDARIES

MnZn : BH#SE - 5 Bs - BBEX — NEXEMRS 2 MHz BIFNAZEEMH -

MnZn: high permeability, high Bs, low resistivity — power conversion and below ~2 MHz.

Ballasts, low-frequency inductors and saturable
reactors

<0.3 MHz [i#{ / IE#] / 3% / LLC T/ERS :

B TM80 / 81/ 83% - (kRRETEREXIF
¥% - TP RER

Flyback / forward / push-pull / LLC transformers up to

0.3 MHz: TM80/81/83% first, chosen by optimal
temperature; TP as alternates

0.3 MHz B E LLC iR S RAREBIREESR
(TM59% B¥#E - TM50A AEEAIRITER )

LLC resonant and server-PSU transformers above 0.3
MHz (TM59% first; TM50A for existing designs)

GaN / SiC MHz RZE[EE ( TM63 BRFERIE
ZE5MHz) * VRM / TLVR / PoL S5iEERL

(TM65% )
GaN/SiC MHz transformers (TM63 lowest loss, to 5
MHz); VRM/TLVR/PoL inductors (TM65%)

PFC #EiftE - MHRIEENTERR - M EiR{mE
PFC chokes, gate-drive transformers, DC-bias
tolerance

HEERE - BIR EMIIEK - BRESTE
]|EHME KSR ; MEO3 EEf8ZE 30-1000
MHz T3k / EEHIH

Common-mode chokes, mains EMI filters, wideband
signal transformers and current transformers; ME03
extends to 30—1000 MHz beads and sleeves

NiZn : 8EEX —MHz I EES / X% - 530 MHz DLE EMI IS Z 2000 (I (REHREFERSH) ) -
NiZn: high resistivity — MHz-plus signal/antenna and 30 MHz+ EMI suppression (see the NiZn Ferrite Catalog).

MEOQ3 : MnZn £ ETE 30-1000 MHz #IHIR94E 4 - 30 MHz I EEE / HiZkiDHI%£E ME03 ; EMtA R SES MR IR EM EMI 251 -
MEOQ3: the MnZn-family exception for 30-1000 MHz suppression.
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