PERFORMANCE FACTOR - HHHREF

INEM BRI BEE F rerFORMANCE FACTOR OF POWER MATERIALS

SO TAK

HBEEF ( Performance Factor - PF=Bxf ) RKIMEKEM 218X 5
tr o TR SIRFERE ( AE Pv=500 kW/m3-100°C) & « B
BRI 2B R EIEE B S5 f 2R - PF AT - "RZIM
RN TE—RFEMENT B 2Bz EaA - TMEIE—IhEAE 2
RARFREUN -

PF AEXNAE : A EREMNTEMEZAANERY - hraf
RuaBENARE SR - IRERESH@EARIE - EMK ZE
HERASARE (T25x15%x8 ~ T22x14x8 3% T12.5x7.5x7 2/ ) -
IRz EIRFEETAEEES - BELERAILERIE - £51ER
55 Bs %35 (T2 T2M TB2 TM71 TM82 ) MIE R mttAE

(IDC) tEXF - RBUA PF -

The performance factor (PF = B x f) is a relative index for frequency-based
material selection: at a fixed core-loss density (here Pv = 500 kW/m? at 100
°C) it is the product of the permissible peak flux density B and the frequency
f. A higher PF indicates a larger usable flux swing within the same loss
budget at that frequency, i.e. a smaller core volume for a given power.

PF is a relative figure of merit only: the curves rank the grades at each
frequency, while the usable flux density must be verified against core size,
cooling and measured sample temperature rise. The test cores differ
between grades (T25%15%8, T22x14x8 or T12.5%7.5%7 toroids); small
toroids show lower high-frequency loss than large-section cores, so cross-
panel comparison must be confirmed on actual parts. The conventional low-
frequency and high-Bs special classes (T2 T2M TB2 TM71 TM82) are
compared by DC-bias capability (IDC) and are not included in PF.
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POWER-GRADE COMPARISON

THEEM RS M EGES power GRADE compARISON

SO TAK

I (ESESNTINZRM K] CONVENTIONAL LOW-FREQUENCY POWER - 3 GRADES

i o=l
CHARACTERISTIC CONDITION/UNIT T2 T2M TB2
FeNE TS MHz <0.1 <0.1 <0.1
RGBSR 25°C 100 kHz - <0.2 mT 2800+25% 2000125% 1500%25%
IEIRIES S 25 °C 25 kHz / 400 mT > 1000 > 500 >900
TEFNTEIBEZRE 25/ 100 °C 1200 A/m mT 510/ 390 510/ 410 580 / 460
BHIEBZE 25/100 °C 1200 A/m mT 135/110 130/130 420/ 330
A 25 /100 °C 1200 A/m A/m 15/10 10/10 30/25
HIHRFEREF 25 °C 100 kHz - <0.2 mT 10-¢ <12 <25 <40
EBEERE °C >180 > 220 >220
INEHFE 25/ 100 °C 25 kHz/200 mT kW/m? 110/ 200 270/ 330 310/430
THERIRFE 25/ 100 °C 100 kHz/100 mT kW/m?* 110/ 240 360 / 520 440/ 760
I hiINZEA Rl MID-FREQUENCY POWER - 6 GRADES
EE1: E3aLiv]
CHARACTERISTIC CONDITION/UNIT TP40 TP44 TP45 TM80 TM81 TM83
Bia=R MHz 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
MIATHS R 25 °C 100 kHz - <0.2 mT 200025% 2000+25% 2500+25% 3000+25%  3000+25% 3000 +25%
EIRIES =R 25 °C 25kHz / 400 mT > 3000 > 3000 > 4000 > 4000 > 4000 >4000
TMFHIBEBE 25/ 100°C 1200 A/m mT 480 / 390 500 / 400 500 / 400 520 / 420 520 / 420 545 | 425
BERWBHEE 25/100°C 1200 A/mmT 150/ 60 150/ 80 130/70 80/60 70/50 70/ 60
SFIRA 25 /100 °C 1200 A/m A/m 12/6.5 12/8 10/7 10/7 10/7 15/10
HESHRFER F 25 °C 100 kHz - <0.2 mT 10® <10 <5 <10 <6 <5
EBEERE °C >220 >220 >210 >230 >220 2240
THFRIRFE 25/ 100 °C 25 kHz/200 mT kW/m? 110/ 60 120/ 50 81/41t 47/ 45t 53 /62" 43/ 45t
THERIRFE 25/ 100 °C 100 kH2z/200 mT kW/m? 720/ 480 600 /330 600 /300 350 / 330 340 / 400 240/ 250
THERIRFE 25/ 100 °C 200 kHz/125 mT kW/m? 580 /350" 640/ 400" 500/ 340" 310/290" 230/270  180/210"
THERIRFE 25/ 100 °C 300 kHz/100 mT kW/m? 660 / 400 800 / 500 620/ 420 380/ 360 260/310 190 / 220
THERIRFE 25/ 100 °C 400 kHz/125 mTkW/m® 1900 /1100  2500/1500T  2400/16007  1500/1400"  730/8707  630/820
IhERIRFE 25/ 100 °C 500 kHz/50 mT kW/m? 300/ 180" 490/ 310t 270/ 200 200/ 200 100/1207  150/1907

tEIHE - AARE RzME 2 S EHANTE - SUIRKIZINER Steinmetz I8 BRI 2 TNRERE - FEMERINE -
1 Estimated value — interpolated from the grade's characteristic curves in this catalogue or scaled from the nearest measured condition with the Steinmetz exponents of

that band; not a material-sheet measurement.
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WEMBELEY - POWER-GRADE COMPARISON éﬁkgﬁ
Iﬂg*ﬁ*ﬂ##'ﬁtttﬁﬁ ( 2;'12 ) POWER GRADE COMPARISON (CONT.) Jor TAK

I P SHNIIZEM] MID-HIGH-FREQUENCY POWER - 2 GRADES

LE1E ESC-"Ti]
CHARACTERISTIC CONDITION/UNIT TM50A TM59
BINSTE MHz <1 0.3-1
WIBHESER 25 °C 100 kHz - <0.2 mT 2500%25% 1900%25%
BTS2 25 °C 25 kHz / 400 mT > 3500 > 3000
IRFNEEZE 25/ 100 °C 1200 A/m mT 550 / 450 530/ 430
BB E 25/ 100 °C 1200 A/m mT 90 /70 55/35
A 25/ 100 °C 1200 A/m A/m 18/8 15/10
AN RFEEF 25 °C 100 kHz - <0.2 mT 10-° <5 <5
BERE °C >240 >260
THERFE 25/ 100 °C 300 kHz/100 mT kW/m? 350/ 280 250/ 230
INERHFE 25/ 100 °C 500 kHz/50 mT kW/m? 120/ 100 80/50
INEFRIRFE 25/ 100 °C 500 kHz/100 mT kW/m?* 800 /700 600/ 550
INERIRFE 25/ 100 °C 800 kHz/60 mT kW/m? 510/ 430" 330/ 250
THERFE 25/ 100 °C 1 MHz/30 mT kW/m? 210/150 100/70
INERIRFE 25/ 100 °C 1 MHz/50 mT kW/m? 710/ 5107 350 / 250

tEHE  HARB RV R 2L N - SUKiZIER Steinmetz IEHASEIA 2 TNRERE - FFMRRINVE -
1 Estimated value — interpolated from the grade's characteristic curves in this catalogue or scaled from the nearest measured condition with the Steinmetz exponents of
that band; not a material-sheet measurement.

I S5nINZE MKl HIGH-FREQUENCY POWER - 3 GRADES

i RfF-Bf

CHARACTERISTIC CONDITION/UNIT TM61 TM65 TM63
Eiysn= MHz <3 <3 <5
MIATES 25 °C 100 kHz - <0.2 mT 1000+25% 1300+25% 700£25%
IEIRIESER 25 °C 25 kHz / 400 mT > 2200 > 2400 > 1400
IREEREE 25/ 100 °C 1200 A/m mT 540 / 440 540 / 440 540 / 450
HBHIEEE 25/ 100 °C 1200 A/m mT 90/ 50 70/ 50 100 /90
A 25 /100 °C 1200 A/m A/m 20/15 15/20 20/15
X RFEEF 25 °C 100 kHz - <0.2 mT 10-° <5 <15 <6
BEERE 1€ >260 >240 >290
THERIRFE 25/ 100 °C 500 kHz/50 mT kW/m® 48/611 70150

INERIRFE 25/ 100 °C 500 kHz/100 mT kW/m? 550 / 700 600/ 630 400 / 600
THERIRFE 25/ 100 °C 800 kHz/60 mT kW/m? 250 /2007 300/ 220

IhERIRFE 25/ 100 °C 800 kHz/80 mT kW/m? 590 / 550" 650 / 600

THERIRFE 25/ 100 °C 1 MH2/30 mT kW/m? 44/ 36" 70750

IhERIRFE 25/ 100 °C 1 MHz/50 mT kW/m? 190 / 155 250/ 180 70/80
INERIFE 25/ 100 °C 2 MHz/50 mT kW/m? 200/ 250
IHERIRFE 25/ 100 °C 3 MHz/10 mT kW/m? 100/ 90

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

HEIHE : BABREMRZHHHENTE - SRR Steinmetz EHBE SO Z TNRERE - FFMRRINVE -
1 Estimated value — interpolated from the grade's characteristic curves in this catalogue or scaled from the nearest measured condition with the Steinmetz exponents of
that band; not a material-sheet measurement.
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WEMBLLEY - POWER-GRADE COMPARISON

IHRMBIFMEELER (45 ) Power GRADE coMPARISON (CONT)

SO TAK

I = Bs 457k IHZE M} HIGH-BS SPECIAL POWER - 2 GRADES

i ESC=Rivi

CHARACTERISTIC CONDITION/UNIT TM71 TM82
B MHz <0.5 <0.2
RGBSR 25°C 100 kHz - <0.2 mT 3800£25% 1200%25%
BIRHS R 25 °C 25 kHz / 400 mT > 4000 > 4000
TRFNEEEZEE 25/ 100 °C 1200 A/m mT 550 / 425 600 / 500
HRBUEREE 25/ 100 °C 1200 A/m mT 80/150 80/100
BEAA 25 /100 °C 1200 A/m A/m 6/25 12/10
X RFEEF 25 °C 100 kHz - <0.2 mT 10~ <4 <15
EBEERE h© > 255 > 300
INERIRFE 25/ 100 °C 25 kHz/200 mT kW/m? 64 /180" 200/ 330
THERIRFE 25/ 100 °C 100 kHz/200 mT kW/m? 400/ 1100 900 / 1600
THERIRFE 25/ 100 °C 300 kHz/50 mT kW/m? 50/170 170/ 300"
THEHRFE 25/ 100 °C 500 kHz/50 mT kW/m? 190 / 525 380/680"

TETHE : BREREMRZFAEHMANE - SRZIER Steinmetz FEH B &R 2 TNRGRE

- IFMRRSTNE -

1 Estimated value — interpolated from the grade's characteristic curves in this catalogue or scaled from the nearest measured condition with the Steinmetz exponents of

that band; not a material-sheet measurement.

Pev &1879 25°C /100 °C ZE28UME (kW/m?) ; =48 = ZRALTND LA FEHRE (3 MHz ) - BISAERERER - L ERKEBERSBEAME -
Pcv cells give typical values at 25 °C / 100 °C (kW/m?); blank = neither measured nor reliably derivable (3 MHz). Recommended frequency is a starting point; the practical

limit depends on flux swing and temperature rise.
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WEMBLLEY - POWER-GRADE COMPARISON

IWEMRIE AL POWER-FERRITE MAP — LOSS-THRESHOLD F VS. BS

SO TAK

I MBI EIE LOSS-THRESHOLD FREQUENCY x SATURATION FLUX DENSITY

AIIEERERAN L B 7 8BAUE ; KENZEINEM B E TR —ERZ U 2N EBNUE | BHARFE M= (50 mT /100 °C
N Pev 3£ 300 kW/m3 Z8iR ) - YHNIBMIEIEEE Bs ( &R EmA 25°C -~ MRk 100°C) -

The preceding tables list typical values per grade; this map places all power grades in one coordinate system to show their relative position: the
horizontal axis is the loss-threshold frequency (the frequency at which Pcv reaches 300 kW/m? at 50 mT / 100 °C), the vertical axis the saturation

flux density Bs (upper end of each line at 25 °C, lower end at 100 °C).

THEMBEME : MFE R < MAEEZE Bs (AHK)

TAK power-ferrite map — usable frequency from measured loss vs. Bs at 25 °C and 100 °C, coloured by the six classes

R FRSAER
Application band

PFC #E57t PFC choke  <0.2 MHz
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Loss-threshold frequency (log): frequency at which Pcv reaches 300 kW/m? at 50 mT / 100 °C

B T &R AR LR
usable frequency compared at one threshold

@ MHz % MHz band ( TM61 TM65 )
@ 2% Ultra-high-freq. ( TM63 )
@ =85 5% High-Bs special (TM71TM82 )

@ E4i7 Bs Low-freq. high-Bs (T2 T2M TB2 )

@ #7578 Standard band ( TP40 TP44 TP45 TM80 TM81 TM83 )

@ P47 Mid-frequency ( TM50A TM59 )

O k£ =Bs@25°Ctop = Bsat25°C @ T =Bs @100 °C bottom = Bs at 100 °C ; £t = BRFAMA longer line = larger thermal derating
B = BRFALBUR - D IINERENM dashed = no loss-threshold data, placed by class band ; > = & FRFEEEIE LI clipped at the fit limit

HizEm R

How to read

UBRA - FoRTE—IRFE T 20 AR
5 UBEAL  RRERRUHAERK ; LERA
KRR Bs BEREZREARK - 55 DC-DC
(VRM /TLVR) RIAEKIIMsMZE S H 100 °C
i Z Bs B2 ; PFC 5ELEZRM AN Bs
RABSTIRFE R RSE -

Further right = higher usable frequency at the same
loss threshold; higher up = larger DC-bias margin; a
longer line = larger Bs derating with temperature.
High-frequency DC-DC (VRM / TLVR) requires a high
threshold frequency and sufficient Bs at the 100 °C
end; PFC and main transformers prioritise Bs and
low-frequency loss.

NREZIN

The six classes

BAEZRKFEANDLEZINE | B Bs (4
0.1 MHz ) — #EESER (TP 2= 5FE=
. )4 0.5-1 MHz ) — &35 TM50A /
TM59% — MHz 2% TM61 / TM65% — #2540
TM63 (2MHz ) ; & Bs F¥kZ TM71 / TM82
PABs A - MHEMZEARS - x A (VRM /
TLVREEFM) ZEIWHH -

From left to right the six classes follow their bands:
low-frequency high-Bs (=0.1 MHz) — standard band
(three TP and three wide-temperature grades,
threshold 0.5-1 MHz) — mid-frequency TM50A /
TM59% — MHz band TM61 / TM65% — ultra-high-
frequency TM63 (2 MHz); the high-Bs special grades
TM71/TM82 excel in Bs, not threshold frequency. *
= recommended in the VRM / TLVR selection guide.

RF5ME

No extrapolation

fr =" BEINHESBHEZMRRERIL ZIE
kR - AE—EBE TG LRMASME - SEFREE
NHEES ;| B&ETL 50 mT #WFELUE - kD
FIFERENL - HBESILL IDC LEXIiF A -

Grades marked “2” have a threshold beyond the fitted
range of their loss model; the map clips at the fit limit
instead of extrapolating, so the real capability may be
higher. Dashed lines have no 50 mT loss data and
are placed by class band; their capability is assessed
by the IDC comparison.

AEAR—HBRRE SR MG T 2B - JFNAME LR ; TIFEBIET 50 mT NOIAMEXES - Bs &4 1200 A/m ; N ESREAZ MR Z Steinmetz 12

By [E)H4 2R SEN R HEE TS

Relative comparison at one flux swing and loss threshold, not an application limit; below 50 mT the usable frequency is higher. Bs at 1200 A/m; thresholds from each
grade's Steinmetz model or measured points at the same flux density.
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J\# i /= M BEJ]— '3 MEASURED DC-BIAS — EIGHT GRADES AT A GLANCE

POWER-GRADE COMPARISON

SO TAK

| /UM IDC ST—¥%

THREE INDUCTANCE BANDS SIDE BY SIDE

ENEZEAMERZANNUE ; KEFTASEIRATE—#E - B—8RME N Z2BERRESED - FER/N\FAKITE— UD

M = EBERERZ IDC SENE

The map shows relative position at material level; actual usability is decided by the DC-bias capability on the same core at the same inductance.

The figure below gives the measured IDC of eight grades on one UD core type in three inductance bands.

SCMATE : [@— UD #lfh  J\F# #8957 AE /1 Measured DC bias — eight grades on one UD core

100 °C T 1@90 % LA TM59% / TM65% $i5% ; R IBARIFEL TM82 & - TM63 &RFFHAEA -
At 100 °C, I@90 % is led by TM59% / TM65%; TM82 retains most in deep saturation; TM63 saturates first.

220 nH #4 band
GAP =0.09 mm/3 per side

[ 2] A 458-593
O—A—0 13532
o—A— 481523
o—A— 462518
o—A 484-544
o—A 473536
o—A 421511
—0 A 41.7-493
52A 66 A

330 nH #4 band

GAP =0.055 mm/#2 per side
o0 A 27.9-384
[ ] A ® 267338
o—A 207337
o—Ah 206-33.1
o—A 303345
o0 A 30.0-34.2
o—A 27.6-332
o0 A 263308

33A 2A

O 1@90 % 25 °C ( Z=iby = RFEE) 90 % - @AM / open = above 90 %, max test current )

A 1@70 % 100 °C ( 1 deep saturation ; 2/ = 5382 70 % / open = above 70 % )

AT UD11.75%10.45%2.8C test core ; & %& 4 measured at 100 kHz /1V -

AN figures at right = [@90 % - @70 %

1@90 % / 1@70 % =EEREZE 90 % /70 % A BRI DC current at which L falls to 90 % / 70 %.

100 nH #4 band
GAP 0.244 mm/34 per side
™82 @@ 1183 >1230
™71 @ —A—0O 10461173
™80 @4A—O 10801147
TM81/TM83 @—A—0O 1028 1141
TM59% @—A—0O 11101214
TM65% @—A—0O 10941217
™61 Q@—A—0O 10461204
™63 o—A 1015-1165
98 A 116A  134A
@ 1@90 % 100 °C
100 °C Z#liz

Reading the 100 °C data
25°C 5100 °C 2 Z=BEVARRRAE, : ZEM
#3100 nH #4Z 25 °C M E3EHE e Bk = AR P&
£90% (Z=DICS = fRE AN R

">" ) »100°C FUEPEE 101-119A -
The gap between 25 °C and 100 °C is the thermal
derating: in the 100 nH band most grades had not
fallen to 90 % within the 25 °C test range (open

marker = max test current, “2”), whereas at 100 °C
they fall to 101-119 A.

PIRETR S B FIIR

Two separate indices

|@90 % AFRFEARIBFZEBR - RERSH
E; 1@70 % RRB\MEZRER - AEESS
FAREIERIRAES] - TM82 2 1@90 % A% -
1@70 % MAES -

I@90 % is the current before soft saturation and sets
the steady-state margin; |@70 % is the retention in
deep saturation and sets the transient / short-
overload capability. TM82 is unremarkable at @90 %
but highest at |@70 %.

#R

Result

100 °C FZ 1@90 % L TM59% / TM65% $5t
(=HER) - 58 VRM / TLVR kA RMZE S
E&¥EM 2 SUNEE © 0.3 MHz BUF TM80 ~ 0.3—
0.5MHz TM71 ~ 0.5-0.7 MHz TM59% - 0.7-1
MHz TM65% ; TM61 / TM63 =L EFHE
SMinEs%E - TM63 &F#H ABA -

At 100 °C, I@90 % is led by TM59% / TM65% in all
three bands — the measured basis for the VRM /
TLVR band rule: TM80 below 0.3 MHz, TM71 0.3-0.5
MHz, TM59% 0.5-0.7 MHz, TM65% 0.7—1 MHz;
TM61 / TM63 for efficiency-first or higher-frequency

cases. TM63 saturates first.

1M - 1@x % H L() LR - BRSHEENESRG 100 kHz / 1V - BUFESOEH UDLLTS - FERFIE R - ARIBMBERELER - ">" ®RRUSEEERNS
RARBREZEREE - REAOMEER ; B— RS ZBRMIBAER—SB/KE - 5 GAP BLME - ¥ 5 (VRM / TLVR BB FH) ZEIWUAMR -

Single turn; 1@x % interpolated from L(I). Measured at 100 kHz / 1 V on a real UD11.75 core (not a toroid sample), so grades compare directly. “>” = inductance did not fall

to that retention within the test range (max test current shown); shims within a band are trimmed to the same inductance, so GAP is approximate. x = recommended in the

VRM / TLVR selection guide.
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