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Recent Advances in Powder Cores

• New Materials
• Edge™

• Kool Mµ® Hƒ
• New Structures

• EQ
• LP
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Alloy Composition FeSiAl FeSi FeNi FeNiMo FeSiAl FeSiAl FeNi

Available Perms 14-125 19-90 14-160 14-550 19-60 26, 60 26, 60

Core Loss 
(mW/cc) 100 kHz, 1000 G

550 1350 625 450 550 325 375

Perm vs. DC Bias
(Oe) 50% of µi

96 165 185 106 130 115 205

Relative Cost
for 27mmOD

1x 1.5x 4.7x 6.8x 2x 2.2x 7.3x

Core Loss and Perm vs. DC Bias numbers based on 60µ performance

Seven Powder Core Materials



Traditional Powder Core Materials
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New Powder Core Materials
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Kool Mµ® Hƒ



Kool Mµ® Hƒ for High Frequency

• Optimized for frequencies 300-500 kHz
• ~35% lower losses compared to Kool Mµ®

• Superior inductor efficiency for SiC and GaN
• Toroids available in 2 permeabilities up to 41 mm

Permeabilities 26µ, 60µ

Alloy Composition FeSiAl

Coating Color Black

Saturation Flux 
Density 1.0T

Curie Temperature 500°C

Operating 
Temperature -55 to 200°C

OD Size Range (mm) 13.5 – 40 



Kool Mµ® Hƒ for High Frequency

Test 
Condition

Kool Mµ 
Hƒ

Kool Mµ 
MAX Kool Mµ

50 kHz 1000 G 135 200 214

Core Loss
(mW/cc)

100 kHz 1000 G 325 550 550

300 kHz 500 G 390 650 715

500 kHz 500 G 750 1300 1430

1 MHz 250 G 650 1000 1070

2 MHz 100 G 375 600 540

DC Bias
(Oe)

80% 60 65 45
50% 115 130 95



Kool Mµ® Hƒ for High Frequency

% Initial Permeability =        1
(a+bHc)

a b c

26µ 0.01 3.56E-08 2.213

60µ 0.01 4.06E-07 2.131

P = a (Bb) (fc)
a b c

26µ
<500 kHz 38.10 1.774 1.423

26µ
>500 kHz 16.33 1.774 1.560

60µ
<500 kHz 52.45 1.781 1.287

60µ
>500 kHz 9.13 1.781 1.568

Core Loss

DC Bias

60µ Core Loss Density Graph shown



Edge™



Edge™ for High Performance
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Edge™ for High Performance

• Optimized for high efficiency, high density designs
• ~40% lower losses and ~30% improvement in DC bias 

compared to High Flux
• Toroids available in 2 permeabilities 
• Initial sizes – OD < 41 mm

Permeabilities 26µ, 60µ

Alloy Composition FeNi

Coating Color Green

Saturation Flux 
Density 1.5T

Curie Temperature 500°C

Operating 
Temperature -55 to 200°C

OD Size Range (mm) 13.5 – 41 



Edge™ for High Performance

Material Perm vs. DC Bias
(Oe)

Core Loss 
(mW/cc)

60µ 80% 50% W1000 G,100 kHz

Edge 130 205 375

High Flux 101 185 625

Kool Mµ MAX 65 130 550

Typical Core Loss and Perm vs. DC Bias numbers based on 60µ performance



% Initial Permeability =        1
(a+bHc)

a b c

26µ 0.01 3.65E-11 3.192

60µ 0.01 9.20E-10 3.044

P = a (Bb) (fc)

a b c

26µ 227.54 2.209 1.27

60µ 211.51 2.309 1.28

Core Loss

DC Bias

B in Tesla, f in kHz

60µ Core Loss Density Graph shown

Edge™ for High Performance



• EQ Geometry
• Three Materials: XFlux, Kool Mµ, High Flux
• Four Permeabilities: 26µ, 40µ, 60µ and 75µ
• Five Sizes: EQ2619, EQ3222, EQ3626, 

EQ4128, EQ5032
• Multiple leg length options, I cores

• LP Geometry
• LP4225 in XFlux, Kool Mµ, High Flux
• LP2314 and LP2518 in XFlux
• Expanding to other sizes, I cores

• I Geometry
• Available for mating with EQ & LP

New Planar Geometries

LP

EQ



EQ Geometry

Part Number*
Dimensions (mm)

Path 
Length 
(mm)

Cross 
Section 
(mm2)

AL value
nH/T2

A B C D E F G Le Ae 26µ 40µ 60µ

EQH2619EXXXL070

26.5

7.0

19.0

3.7

22.6 12.0 15.0

42.3

119.8

93 142 213

EQH2619EXXXL088 8.8 5.5 49.5 79 122 183

EQH2619EXXXL101 10.1 6.8 54.7 72 110 165

EQH2619EXXXL124 12.4 9.1 63.9 61 94 141

EQH3222EXXXL152
32.0

15.2
22.0

11.5
27.6 13.5 20.4

79.9
152.3

62 96 144

EQH3222EXXXL101 10.1 6.4 59.5 84 129 194

EQH3626EXXXL174 36.0 17.4 26.0 13.4 32.0 14.4 22.3 94.7 180.8 62 96 144

EQH4128EXXXL199 41.5 19.9 28.0 15.4 36.5 14.9 26.6 94.7 180.8 57 87 131

EQH5032EXXXL250 50.0 25.0 32.0 19.5 44.0 20.0 33.4 133.4 314.1 77 118 178

*Also available in Kool Mµ® (EQK) and XFlux® (EQX)



LP Geometry

Part Number
Dimensions (mm)

Path 
Length 
(mm)

Cross 
Section 
(mm2)

AL value
nH/T2

A B C D E F G Le Ae 60µ

LPX2314EXXXL087 23.4 8.7 14.0 6.2 19.4 9.2 19.4 49.1 67.0 103

LPX2518EXXXL099 25.0 9.9 18.0 6.9 21.0 11.0 14.2 55.7 96.0 130

LPH4225EXXXL123 *
42.0

12.3
25.0

7.9
35.2 16.2 27.3

76.1
206.0

204

LPH4225EXXXL158 * 15.8 11.4 90.1 172

*Also available in Kool Mµ® (EQK) and XFlux® (EQX)



I Cores for EQ & LP
• I cores available for 

combination with all EQ & LP 
powder core sizes

• Lower height and easier 
assembly compared to 
mated EQ or LP cores



• Ultra Low Loss Kool Mµ® Hƒ
• Optimized at 2-3MHz

• Edge™ and Kool Mµ® Hƒ
• Expand Permeability & Size Ranges

• Kool Mµ® Max Shapes

• New Shapes
• Machine Prototypes, New Tooling for Production Qtys.
• Non Planar Shapes – ER, PQ, etc.

What’s Next?
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