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Performance Factor For material selection based on frequency, one recent trend has been to plot curves of “performance factor” (B x f) versus
frequency at some defined core loss density.

The performance factor is a measure of material utility derived by multiplying the operating frequency by the corresponding flux density level that
would yield the predefined core loss value,

where:
B = Flux Density (mT)
f = Operating Frequency (kHz)

By observation of these curves, it appears that an optimum material can be selected for a particular operating frequency. However, this
comparison method only yields a relative figure of merit for the chosen material, and the design engineer must perform further analysis to

determine a usable value of flux density for a given frequency and core loss density level that will limit the temperature rise value to acceptable
levels.
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L INERMRMEREE T (Pv=500 kW/m3@100°C) - Z = {KIRFE + B840 ( TP40/TP44/TP45/TM80/TM81/TM83% ) ; f = &5
( TM50A/TM59%/TM61/TM65%/TM63 ) °
PF curves at Pv = 500 kW/m3, 100°C. Left: low-loss & wide-temperature group; right: high-frequency group.
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MnZn power grades with low core loss, high saturation flux density and
excellent thermal stability — covering the standard band, mid-to-high
frequency, wide temperature and low-frequency high-Bs applications.

ARE £ SERIES IN THIS CHAPTER

SIERFEMB TM50A / TM59 / TM65 / {EiFEMT TP40 / TP44 / TP45 /T2 /
- TM61 / TM63 = T2M

High-Frequency Low-Loss Low-Loss

EUR(EFEME  TM80 / TM81 / TM83 StE@EMis TM82 / TM71 / TB2

Wide-Temperature Low-Loss High-Flux
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POWER-GRADE COMPARISON

SO TAK

I SHEIRFEM ] HIGH-FREQUENCY LOW-LOSS - 5 GRADES

i ESC=Kiv)

CHARACTERISTIC CONDITION/UNIT TM50A TM59 TM65 TM61 TM63

B MHz <1 <3 <5

RS 25 °C 100 kHz - <0.2 mT 2500+25% 1900%25% 1300%25% 1000%25% 700+25%

1BIBTE S 25 °C 25kHz / 400 mT > 3500 > 3000 > 2400 > 2200 > 1400

IREERE 25 °C 100 °C 1200 A/m mT 550 450 530 430 540 440 540 440 540 450
ERTEREE 25 °C 100 °C 1200 A/m mT 90 70 5535 70 50 90 50 100 90

FFmi A 25 °C 100 °C 1200 A/m A/m 18 8 1510 1520 2015 2015

X RFEEF 25 °C 100 kHz - <0.2 mT 10~ <5 <5 <15 <5 <6

EBEERE °C >240 >260 >240 >260 >290

INERIRFE 25 °C 100 °C 300 kHz/100 mT kW/m? 150 280 250 230

THERIRFE 25 °C 100 °C 500 kHz/50 mT kW/m? 120 100 80 50 70 50

THFRIREE 25 °C 100 °C 500 kHz/100 mT kW/m? 800 700 600 550 600 630 550 700 400 600

THERIRFE 25 °C 100 °C 800 kHz/60 mT kW/m* 330 250 300 220

TNERIGHFE 25 °C 100 °C 800 kHz/80 mT kW/m? 650 600

IHERIRFE 25 °C 100 °C 1000 kHz/30 mT kW/m? 210 150

INERIRFE 25 °C 100 °C 1 MHz/30 mT kW/m? 100 70 70 50

THERIRFE 25 °C 100 °C 1 MHz/50 mT kW/m? 350 250 250 180 190 155 70 80

IHERIRFE 25 °C 100 °C 2 MHz/50 mT kW/m® 200 250

THERIREE 25 °C 100 °C 3 MHz/10 mT kW/m? 100 90

TNERIFE 25 °C 100 °C 3 MHz/30 mT kW/m? 140 180

I TR {EIFEM ] WIDE-TEMPERATURE LOW-LOSS - 3 GRADES

it EJC-Liv)

CHARACTERISTIC CONDITION/UNIT TM80 TM81 TM83

FEANGTES MHz <0.5 <0.5

MIATESE 25 °C 100 kHz - <0.2 mT 300025% 3000+25% 3000 +25%

1BIETE SR 25 °C 25 kHz / 400 mT > 4000 > 4000 >4000

IAFNFEIBZEE 25 °C 100 °C 1200 A/m mT 520 420 520 420 545 425

RBHIBZE 25°C 100 °C 1200 A/m mT 80 60 70 50 70 60

FFmA] 25 °C 100 °C 1200 A/m A/m 107 107 1510

HXHRFEREF 25 °C 100 kHz - <0.2 mT 10-° <6 <5

EERRE °C >230 >220 2240

THERIRFE 25 °C 100 °C 100 kHz/200 mT kW/m? 350 330 340 400 240 250

THERIREE 25 °C 100 °C 200 kHz/125 mT kW/m® 230 270

IHERIRFE 25 °C 100 °C 300 kHz/100 mT kW/m? 380 360 260 310 190 220

INERIRFE 25 °C 100 °C 400 kHz/125 mT kW/m? 630 820

TNERIFE 25 °C 100 °C 500 kHz/50 mT kW/m? 200 200

Pcv F189 25°C /100 °C Z#28U(E (kW/m?3) ; Z=18 = ZM BT REZEIE - 2WIIENREER - Lhr ERREGEZRBSEAME © Pev cells give typical
values at 25 °C /100 °C (kW/m3); blank = no data at that condition. Recommended frequency is a starting point; the practical limit depends on flux swing

and temperature rise.
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POWER-GRADE COMPARISON

THERMBIFMEELER (45 ) PowER GRADE COMPARISON (CONT,)

SO TAK

I {KIRFEM Rl Low-Loss - 5 GRADES

i ES oK)

CHARACTERISTIC CONDITION/UNIT TP40 TP44 TP45 T2 T2M

B MHz <0.3 <0.4 <0.4 <0.1 <0.1

RS 25 °C 100 kHz - <0.2 mT 2000+25% 200025% 2500+25% 2800+25% 2000+25%

1BIBTE S 25 °C 25kHz / 400 mT > 3000 > 3000 > 4000 > 1000 > 500

IREERE 25 °C 100 °C 1200 A/m mT 480 390 500 400 500 400 510 390 510 410
EBTHIBBRE 25 °C 100 °C 1200 A/m mT 150 60 150 80 130 70 135110 130 130

WA 25 °C 100 °C 1200 A/m A/m 126.5 128 107 1510 10 10

HIHRFEREF 25 °C 100 kHz - <0.2 mT 10-¢ <10 <5 <10 <12 <25

EBEERE °C >220 >220 >210 >180 > 220

TNERIRFE 25 °C 100 °C 25 kHz/200 mT kW/m? 110 60 120 50 110 200 270 330

TNER5FE 25 °C 100 °C 100 kHz/100 mT kW/m? 110 240 360 520

THFRIREE 25 °C 100 °C 100 kHz/200 mT kW/m? 720 480 600 330 600 300

THERIRFE 25 °C 100 °C 300 kHz/100 mT kW/m* 660 400 800 500 620 420

TNERIGHFE 25 °C 100 °C 500 kHz/50 mT kW/m? 270 200

I StBMR} HIGH-FLUX - 3 GRADES

i -

CHARACTERISTIC CONDITION/UNIT TM82 TM71 TB2

B MHz <0.2 <0.1

MRS 25 °C 100 kHz - <0.2 mT 1200£25% 3800+25% 1500£25%

1BIBTE S 25 °C 25 kHz / 400 mT > 4000 > 4000 >900

IREERE 25 °C 100 °C 1200 A/m mT 600 500 550 425 580 460
BB E 25 °C 100 °C 1200 A/m mT 80 100 80 150 420 330

WA 25 °C 100 °C 1200 A/m A/m 1210 625 3025

HIHRFEREF 25 °C 100 kHz - <0.2 mT 10 <15 <40

EERE C >300 > 255 >220

THFRIRFE 25 °C 100 °C 25 kHz/200 mT kW/m? 200 330 310 430

INERIRFE 25 °C 100 °C 100 kHz/100 mT kW/m? 440 760

IhERIRFE 25 °C 100 °C 100 kHz/200 mT kW/m? 900 1600 400 1100

THERIRFE 25 °C 100 °C 300 kHz/50 mT kW/m? 50 170

INERIGHE 25 °C 100 °C 500 kHz/50 mT kW/m? 190 525

Pcv &89 25°C / 100 °C Z B8 (kW/m?) ;

18 = M RTMRE ZHIE - BUIRNRERAESR - N ERKEGERESBEAME

= Pcv cells give typical

values at 25 °C /100 °C (kW/m?3); blank = no data at that condition. Recommended frequency is a starting point; the practical limit depends on flux swing

and temperature rise.
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MEMBLEX -

RN E I POWER-FERRITE MAP — LOSS-THRESHOLD F VS. BS

POWER-GRADE COMPARISON

SO TAK

I MBI EIE LOSS-THRESHOLD FREQUENCY x SATURATION FLUX DENSITY

E-TUEERRIINEZ M RINWERE ; B2 EEMRNEIE—KE EEENUE  BHASHRBRFE R (50 mT /100
°C M Pev 3 300 kW/m3 B950R ) - N9 IBANEEZE Bs ( Lim 25 °C ~ Fii 100°C) -

MREAIE : R NR < BAMEBEE Bs

TAK power-ferrite map — usable frequency from measured loss vs. Bs at 25 °C and 100 °C

N FASmER PFC #Ei/f <0.2 MHz
LLC - SST £ZE2%  0.1-1MHz
8 VRM - TLVR - MHz DC-DC 0.4 - 3 MHz
s (mT)
600 0
? E TM50A 0.76
]
550 1 |
| : M81 0.5
]
] ]
] ]
500 i ¢
i TM82 ~0.2
450 ¢
182 ~0.1 TM63 2.04
T™M61 1,14  TM65% 1.23 ‘
400 TM710.39 TM83% 20.5 TM59% > 1
TM80 0.5
100 kHz 200 kHz 300 kHz 500 kHz 1 MHz 2 MHz 3 MHz
RAFEJARSNER (X8 ) 1 50 mT /100 °C & Pev 3% 300 kW/m? B8R B—I M M EREERESM
@ 5571 High-frequency ® TR Wide-temp @ 5 Bs High-Bs
O Lt =Bs@25°C ® F =Bs @100 °C ; Z&HiK = S EEEEK
BLE =MRER RopE
H5EA =EA—RFE MM TIREMENS ; 5 TM71 5F 0.3-0.5 MHz - Bs 100 °C 425 mT - 2" BENMEEBEIZM RIRFEEE A
Lt =REBEMAX ; LK =Bs NEERH 25 Bs AREME—FTM IR ; TM59% 5 SN - AE—BEHEIS LR - RIME -

#A - &1 DC-DC (VRM / TLVR ) ZWZ
"$H - BH100°CW M m=REBS" ; PFC/E
LE#RNTE Bs SEMRFE -

FERNFE—#ES! M TR -
REVSY[E — BRSNS - A2 B RARRIRER -

TM65% %7 1 MHz —# - 100 °C &9 Bs 138
430 /440 mT - % 9 {VRM / TLVR 3£ ZLF
i) gt -

FREENTREE & ; E&E T 50 mT RFEL
& - MEEMERTENL - BEALL IDC LEXY -

AETRAMREIR ; KR TEEEET 50 mT B AMERES - Bs &4 1200 A/m - 357 JERRAE M ERY Steinmetz

The map is a relative comparison at one flux swing and one loss threshold, not an application-

frequency limit; at swings below 50 mT the usable frequency is higher. Bs at 1200 A/m.
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