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1. Toroidal Core Design

Soft Magnetic Materials

Ferrite Metals

Powder Strip

MPP            
(Ni-Fe-Mo)

Fe-Si

High Flux   
(Ni-Fe)

Amorphous

SENDUST   
(Fe-Si-Al)

Permalloy

Mega Flux  
(Fe-Si)

Iron 
(Fe)

1. Soft Magnetic Materials
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Powder Cores are distributed air gap cores made from ferrous 

alloy powders for low losses at elevated frequencies. 

Small air gaps distributed evenly throughout the cores  

increase the amount of DC that can be passed through the 

winding before core saturation occurs.

2. What is Powder Core ? 

Powder

Making

Ceramic

Insulation
Pressing

Core

Annealing
Core Finish Inspection

3. Manufacturing process

Material Composition

High Flux Ni + Fe Alloy

Sendust Fe + Si +Al Alloy

Mega Flux Fe + Si Alloy

MPP Ni + Fe + Mo Alloy 

1. Toroidal Core Design
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Materials
Perm.

(I)

Bs

(kG)

Core

Loss

DC 
Bias

Relative

Cost

Temp.

Stability

Curie 
Temp

[℃]

MPP 26-200 7 Lower Better High Best 450

High Flux 26-160 15 Low Best Medium Better 500

Sendust 26-125 10 Low Good Low Good 500

Mega Flux 26-90 16 Medium Best Low Better 700

Iron 10-100 10 High Poor Lowest Poor 770

Fe-Si Strip

(Gap)
20 High Better Lowest Good 740

Amorphous

(Gap)
15 Low Better Medium Good 399

Ferrite

(Gap)
3-5 Lowest Poor Lowest Poor 100~300

4. Material Comparison 

1. Toroidal Core Design
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5. Core Design Required Information

(1) Inductance[μH or mH], Current [A]

 For Calculating LI2, Core Loss, Wire Size, Copper Loss

(3) Ripple Rate (%)

 For Calculating  ΔI, Core Loss

(4) Switching Frequency (kHz)

 For Calculating  Core Loss

(2) Current Density (A/cm2 or A/mm2)

 For Calculating  Wire Size, Copper Loss

1. Toroidal Core Design
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6. Material Selection 

•When you design and select the right material, core cost is the most important factor

but there need many other consideration 

Core Cost
Core Size

(DCB)

Winding Turns

(DCB)

Temp. Rising

(Core Loss)

Temp. 
Stability

Low

Small

Good

Ferrite, Iron

Sendust High Flux High Flux MPP MPP

Mega Flux Mega Flux Mega Flux High Flux High Flux

High Flux MPP MPP Sendust Mega Flux

MPP Sendust Sendust Mega Flux Sendust

High

Large

Bad

Ferrite, Iron Iron Iron Ferrite, Iron

1. Toroidal Core Design
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7. Inductance 

• After selecting material, core size and permeability should be selected 

1. Toroidal Core Design

(1) Core Selection Chart 

• Energy Storage Capacity : LI2 [L=Inductance(mH), I=Current(A)]
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7. Inductance 

(2) Height Change & Stack

• Energy Storage Capacity : LI2 [L=Inductance(mH), I=Current(A)]

• Increase Energy Storage Capacity with same OD, ID size  Height Increase or Stacking

Part No. B.F HT AL Value Storage Capacity

CH330060 10.67mm 61mH 25

CH330060E14 14.0mm 80mH 32

CH330060E18 18.0mm 103mH 42

CH330060

2Stack

10.67mm

X 2

61 x 2

=122mH
50

1. Toroidal Core Design
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8. Winding 

(1) Winding Layer  

• Single Layer Winding : Low Winding Capacitance  Good High Freq. Response

Winding is Easy but Need more Large Size Core for Same L 

• Multi Layer Winding : Small Size Core for Same L but Winding is Hard

High Winding Capacitance  Need Special Winding Method

Stray Capacitance=Distributed Capacitance

1. Toroidal Core Design
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8. Winding 

(2) Split Winding  

• Purpose : Minimize Stray Capacitance  Good High Freq. Response

• Two Layer Winding  Two Split Winding, 

Three Layer Winding  Three Split Winding 

Two Split Winding Three Split Winding 

1. Toroidal Core Design
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8. Winding 

(3) Winding Method vs Impedance 

1. Toroidal Core Design
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9. Temperature Rising 

(1) Total Loss

Lo
s
s
[W

a
tt

s
]

No. of turns

Copper losses

Copper  losses + Core losses

Core losses

Copper losses + Core losses

Copper losses

Core losses

• No. of Turns↑  Copper Loss↑, Core Loss↓

Copper loss = I2•R(R : resistance of copper, I : rated current)

(2) Temperature Rising 

1. Toroidal Core Design
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9. Temperature Rising 

(3) Core Loss

• P=f(B, f) : P=Core Loss[mW/cc],  B=Flux Density[kGauss], f=Switching Frequency[kHz]

Core Loss Curve fit Equation  P=aΔBbfc (a, b, c = constants)

• Bpk=f(L, I) : Bpk= B=Flux Density[kGauss], L=Inductance[μH], I=Current[A]

Bpk=(LDC x ΔI x 100) / (2 x N x Ae) : LDC=Biased Inductance, ΔI=Ripple Current, 

N=No. of Turns, Ae=Core Cross Section Area [cm2]

DC Application (Normal Inductor, Output Choke)  Use ΔB = Bpk

AC Application (PFC, Sine wave Application, Inverter)  Use ΔB = 2Bpk

DC Application AC Application 

1. Toroidal Core Design
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10. Inductor Design Tool

1. Toroidal Core Design



www.changsung.com

High Flux
Cores

Mega Flux
Cores

MPP
Cores

Sendust
Cores

Ni-Fe-Mo alloy
Gray Color
Lowest Core Loss
Excellent Temperature Stabiliy
Perm 26, 60, 125, 147, 160, 173, 200u

Ni-Fe alloy
Khaki Color

Lower Core Loss,Excellent DC Bias
Large Energy Storage Capability

Perm 26, 60, 125, 147, 160u

Fe-Si-Al alloy
Black Color

Low Core Loss
Moderate Price

Perm 26, 60, 75, 90, 125u

Fe-Si alloy
Dark Brown Color
Excellent DC Bias
Large Energy Storage Capability
Moderate Price
Perm 26, 40, 50, 60, 75, 90u

EER 
CORE

BLOCK 
CORE

Ellipse 
CORE

EQ 
CORE

EE 
CORE

2. Special Shape Powder Core
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1. Big Toroidal Core2. Special Shape Powder Core

(1) Features

• Out Diameter 100, 132, 165mm

• MPP, High Flux, Sendust, Mega Flux

• Electrical Characteristics are Same with Small toroid cores  

(2) Application

• Uninterruptible Power Supply (UPS)

• Solar Inverter

• High Power System

(3) Product Identification

CK

Permeability : 60μ

Height     : 25mm

OD Size : 130mm Available Size : 100 ~ 165mm

Mega Flux Core CH: High  Flux, CS: Sendust 

13 25 060

Available Perm : 26, 50, 60, 125μ
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2. Special Shape Powder Core

(4) Material Comparison

Material Advantage Disadvantage

Mega Flux
High DCB

Moderate Price
Core Loss

High Flux
High DCB

Low Core Loss
Cost

SENDUST
Moderate Price

Low Core Loss
DCB

(5) Dimension

Part No.
(□□□ : perm.)

Dimensions(mm)
Path

length
(㎝)

Cross
Section

Area
(㎠)

AL value  (nH/n2)±8%

Before Finish
OD(Max)xID(Min)xHT(Max)

After Finish
OD(Max)xID(Min)xHT(Max) 026μ 060μ 125μ

CS1013□□□ 101.6 57.2 13.6 103.1 55.7 14.9 24.27 2.972 40 92 192

CS1016□□□ 101.6 57.2 16.5 103.1 55.7 17.8 24.27 3.522 47 112 228

CS1027□□□ 101.6 57.2 27.2 103.1 55.7 28.5 24.27 5.944 80 184 384

CS1033□□□ 101.6 57.2 33.0 103.1 55.7 34.3 24.27 7.044 94 224 456

CS1320□□□ 132.5 78.6 20.3 134.2 77.0 21.7 32.42 5.347 54 124 259

CS1325□□□ 132.5 78.6 25.4 134.2 77.0 26.8 32.42 6.710 68 156 325

CS1333□□□ 132.5 78.6 33.0 134.2 77.0 34.4 32.42 8.717 88 202 422

CS1340□□□ 132.5 78.6 40.6 134.2 77.0 42.0 32.42 10.694 108 248 518

CS1625□□□ 165.0 88.9 25.4 167.2 86.9 27.3 38.65 9.460 80 184 384

77.7 100 132 165

27.0

10.0

1. Big Toroidal Core
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2. Special Shape Powder Core

(6) Design Example

Core Stacking 

(OD : 132mm) 

Wound Product

(Application : UPS) 

1. Big Toroidal Core
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2. Special Shape Powder Core

(1) Features

• Easy to Assemble

• Good Temperature Stability

• Low Core Loss

• Free From Leakage Flux

• Good Design Flexibility

(2) Application

• Solar Inverter

• Uninterruptible Power Supply (UPS)

• Hybrid, Electric Vehicle

• High Power System

(3) Product Identification

BK

Permeability : 60μ

Height : 20mm Available Size : 15,20mm

Width  : 30mm
Length : 60mm Available Size : 50 ~ 80mm

Mega Flux Block Core BH: High  Flux, BS: Sendust 

6 3 20 060-

Available Perm : 26, 40, 60μ

2. Block Core
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2. Special Shape Powder Core

Block 

Material
Advantage Disadvantage

60μ DCB% Core Loss

@25kHz, 1,000G@100 Oe @200 Oe

Mega Flux
High DCB

Moderate Price
Core Loss 76% 42% 219mW/cc

High Flux
High DCB

Low Core Loss
Cost 76% 43% 102mW/cc

SENDUST
Moderate Price

Low Core Loss
DCB 45% 21% 106mW/cc

(5) Dimension

P/N

Dimensions Path
length 

(㎝)

Cross
Section
Area (㎠)

4pcs AL value (nH/n2)±12%

Length 
(mm)

Width 
(mm)

Height 
(mm)

026u 040u 060u

BK5315 50.5±0.5 30.3±0.3 15±0.2 18.71 4.5 95 121 181

BK5320 50.5±0.5 30.3±0.3 20±0.2 18.28 6 130 165 247

BK6315 60.5±0.5 30.3±0.3 15±0.2 22.71 4.5 79 100 149

BK6320 60.5±0.5 30.3±0.3 20±0.2 22.28 6 107 135 203

BK7315 70.5±0.5 30.3±0.3 15±0.2 26.71 4.5 67 85 127

BK7320 70.5±0.5 30.3±0.3 20±0.2 26.28 6 91 115 172

BK8315 80.5±0.5 30.3±0.3 15±0.2 30.71 4.5 58 74 110

BK8320 80.5±0.5 30.3±0.3 20±0.2 30.28 6 78 100 149

(4) Material Comparison

2. Block Core
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2. Special Shape Powder Core

(6) Design Example

1)Solar Inverter 2)UPS

3)Hybrid, Electric Vehicle 4)High Power System

2. Block Core
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(1) Features

• Easy Winding

• Sendust, Mega Flux Available

• Good Temperature Stability

• No Bulk Gap 

• Minimized Audible Noise

(2) Application

(3) Product Identification

ES

Available Size : 19 ~ 80mm

SENDUST E Core EK : MEGA FLUX

43 21 060

• Solar Inverter

• PFC Choke

• Output Choke

C -

Length : 43mm

Width  : 21mm

Permeability : 60μ Available Perm : 26, 40, 60μ

Height 

2. Special Shape Powder Core 3. E Core
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Material Advantage Disadvantage

60μ DCB% Core Loss

@25kHz, 
1,000G@50 Oe @100 Oe

Mega Flux
High DCB

Moderate Price
Core Loss 91% 76% 219mW/cc

SENDUST
Moderate Price

Low Core Loss
DCB 76% 50% 106mW/cc

P/N

Dimensions
Path

length  
(㎝)

Cross
Section

Area     
(㎠)

AL value     (nH/n2)±12%

A      
(mm)

B      
(mm)

C       
(mm)

D[min]     
(mm)

E[min]    
(mm)

F      
(mm)

L[nom]   
(mm)

M[min]    
(mm)

026u 040u 060u

ES1908A 19.3±0.3 8.1±0.2 4.8±0.2 5.5 13.9 4.8±0.2 2.3 4.7 4.01 0.228 26 35 48 

ES2510A 25.1±0.3 9.6±0.2 6.5±0.2 6.2 18.8 6.1±0.2 3.0 6.3 4.85 0.385 39 52 70 

ES3015A 30.1±0.3 15.0±0.2 7.1±0.2 9.7 19.5 7.0±0.2 5.1 6.4 6.56 0.601 33 46 71 

ES3515A 34.5±0.3 14.1±0.2 9.3±0.2 9.6 25.3 9.3±0.2 4.4 7.9 6.94 0.840 56 75 102 

ES4117A 40.9±0.6 16.5±0.3 12.5±0.3 10.4 28.3 12.5±0.3 6.0 7.9 7.75 1.520 88 119 163 

ES4321A 42.8±0.7 21.1±0.4 10.8±0.3 15.0 30.4 11.7±0.3 5.9 9.5 9.84 1.280 56 76 105 

ES4321B 42.8±0.7 21.1±0.4 15.4±0.3 15.0 30.4 11.7±0.3 5.9 9.5 9.84 1.830 80 108 150 

ES4321C 42.8±0.7 21.1±0.4 20.0±0.3 15.0 30.4 11.7±0.3 5.9 9.5 9.84 2.370 104 140 194 

ES5528A 54.9±0.8 27.6±0.4 20.6±0.4 18.5 37.5 16.8±0.4 8.4 10.3 12.30 3.500 116 157 219 

ES5528B 54.9±0.8 27.6±0.4 24.6±0.4 18.5 37.5 16.8±0.4 8.4 10.3 12.30 4.170 138 187 261 

ES6533A 65.1±1.0 32.5±0.5 27.0±0.4 22.2 44.2 19.7±0.4 10.0 12.1 14.70 5.400 162 230 300 

ES7228A 72.4±1.1 27.9±0.5 19.0±0.4 17.8 52.6 19.1±0.4 9.5 16.9 13.70 3.680 130 173 236 

ES8038A 80.0±1.2 38.1±0.6 19.8±0.4 28.1 59.3 19.8±0.4 9.9 19.8 18.50 3.890 103 145 190 

(5) Dimension

2. Special Shape Powder Core

(4) Material Comparison

3. E Core
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2. Special Shape Powder Core

(6) Design Example

1)E Core Stacking 

: EK5528A-060 6Layer, AL=1314mH

55mm x 55mm x 124mm 

2) Wound Product (PFC, Solar)

3. E Core
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(1) Features

• Round Center Leg

• High Flux, Mega Flux Available 

• Good Temperature Stability

• No Bulk Gap 

• Rectangular Winding is Possible (DCR Reduction)

(2) Application

(3) Product Identification

HEQ

Available Size : 20 ~ 50mm

High Flux EQ Core KEQ : MEGA FLUX

32 22 060

• High Current, Low Inductance Application

• Hybrid, Electrical Vehicle

• PFC Choke

• Output Choke

B -

Length : 32mm

Width  : 22mm

Permeability : 60μ Available Perm : 26, 40, 60μ

Height 

EER CORE

EQ CORE

2. Special Shape Powder Core 4. EER, EQ Core
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(5) Dimension

Material Advantage Disadvantage

60μ DCB% Core Loss

@25kHz, 
1,000G@100 Oe @200 Oe

Mega Flux
High DCB

Moderate Price
Core Loss 76% 42% 219mW/cc

High Flux
High DCB

Low Core Loss
Cost 76% 43% 102mW/cc

P/N

Dimensions Path
length  

(㎝)

Cross
Section

Area   
(㎠)

AL value    (nH/n2)±12%

A       
(mm)

B       
(mm)

C       
(mm)

D       
(mm)

E       
(mm)

F      
(mm)

026u 040u 060u

HEQ2014A 20.5±0.3 14.0±0.2 8.1±0.2 8.8±0.2 18.0±0.2 5.7±0.3 4.52 0.608 44 68 101 

HEQ2014B 20.5±0.3 14.0±0.2 10.1±0.2 8.8±0.2 18.0±0.2 7.7±0.3 5.32 0.608 37 57 86 

HEQ2619A 26.5±0.3 19.0±0.2 10.1±0.2 12.0±0.2 22.6±0.3 6.8±0.3 5.47 1.198 72 110 165 

HEQ2619B 26.5±0.3 19.0±0.2 12.4±0.2 12.0±0.2 22.6±0.3 9.1±0.3 6.39 1.198 61 94 141 

HEQ3222A 32.0±0.4 22.0±0.3 10.3±0.2 13.5±0.2 27.6±0.3 6.6±0.3 6.03 1.523 83 127 190 

HEQ3222B 32.0±0.4 22.0±0.3 15.2±0.2 13.5±0.2 27.6±0.3 11.5±0.3 7.99 1.523 62 96 144 

HEQ3626A 36.0±0.5 26.0±0.3 17.4±0.3 14.4±0.2 32.0±0.4 13.4±0.3 9.47 1.808 62 96 144 

HEQ4128A 41.5±0.5 28.0±0.4 19.9±0.3 14.9±0.2 36.5±0.4 15.4±0.3 11.52 1.997 57 87 131 

HEQ5032A 50.0±0.6 32.0±0.4 25.0±0.4 20.0±0.3 44.0±0.5 19.5±0.4 13.34 3.141 77 118 178 

(4) Material Comparison

4. EER, EQ Core2. Special Shape Powder Core
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2. Special Shape Powder Core

(6) Design Example

1) HEV Application 

2) DCB Graph

: L(120A)=2μH
26.8mm

5 Ts

<Gap Ferrite>

4 Ts

<MegaFlux EER Core>

4. EER, EQ Core
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(1) General Information

Ellipse Core(LK Series)

Permeability(μ) 26, 40, 60

Bmax(G) 16,000

Curie Temp[℃] 700

Operating temp[℃] -40 to 150

(2) Identification 

LK

Permeability : 60μ

Height : Available Size : A=13.5,B=18.5mm

Width  : 35mm

Length : 70mm Available Size : 60 ~ 70mm

Ellipse Core LK: Mega Flux

70 35 A 060-

Available Perm : 26, 40, 60μ

2. Special Shape Powder Core 5. Ellipse Core
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Post Core
Type

Block Cores Cylinder Cores Ellipse Cores

Cross
sectional
Area(cm2)

4.5 4.5 4.5

Size 30mm x 15mm φ24mm 33mm x 15mm (Corner 7.2R)

Wire length
per turn(cm)

9 7.53 8.31

Reference 1)Easy assembly 1)Smaller window area

1) Wider window area than          
assembled blocks with cylinders

2) Wire length of 1 turn 8% 
decreased than a block core

2. Special Shape Powder Core

(3) Advantage

5. Ellipse Core
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P/N

Dimensions Cross
Section

Area
(㎠)

A 
Length 
(mm)

B 
Width 
(mm)

RC
Radius  
(mm)

D
Height  
(mm)

LK6035A 60.5±0.5 35.3±0.3 7.5±0.2 13.5±0.2 4.77

LK6035B 60.5±0.5 35.3±0.3 7.5±0.2 18.5±0.2 6.52

LK7035A 70.5±0.5 35.3±0.3 7.5±0.2 13.5±0.2 4.77

LK7035B 70.5±0.5 35.3±0.3 7.5±0.2 18.5±0.2 6.52

1) Plates

2) Posts

P/N

Dimensions Cross
Section

Area
(㎠)

A
Length
(mm)

B
Width
(mm)

RC
Radius
(mm)

D
Height  
(mm)

LK3515A 35.3±0.3 15.2±0.2 7.5±0.2 20.0±0.2 4.77

LK3515B 35.3±0.3 15.2±0.2 7.5±0.2 25.0±0.2 4.77

LK3520A 35.3±0.3 20.2±0.2 7.5±0.2 20.0±0.2 6.52

LK3520B 35.3±0.3 20.2±0.2 7.5±0.2 25.0±0.2 6.52

2. Special Shape Powder Core

(4) Part List

5. Ellipse Core
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PLATE        
P/N

POST Dimensions

Path
Length

(㎝)

Cross
Section

Area
(㎠)

Window
Area
(㎠)

AL value 
(nH/n2)±12%

P/N
1 LEG 

STACK

A
Length
(mm)

B
Width
(mm)

C
Height
(mm)

D
Inner

Height
(mm)

E
Inner
Length
(mm)

026u 040u 060u

LK6035A

LK3515A 2 60.5±0.5 35.3±0.3 67.0±0.5 40.0±0.4 30.0±0.4 18.47 4.77 12 101 130 195 

LK3515B 2 60.5±0.5 35.3±0.3 77.0±0.5 50.0±0.4 30.0±0.4 20.47 4.77 15 91 117 176 

LK3515A 3 60.5±0.5 35.3±0.3 87.0±0.5 60.0±0.4 30.0±0.4 22.47 4.77 18 83 107 160 

LK6035B

LK3520A 2 60.5±0.5 35.3±0.3 77.0±0.5 40.0±0.4 20.0±0.4 18.04 6.52 8 141 182 273 

LK3520B 2 60.5±0.5 35.3±0.3 87.0±0.5 50.0±0.4 20.0±0.4 20.04 6.52 10 127 164 245 

LK3520A 3 60.5±0.5 35.3±0.3 97.0±0.5 60.0±0.4 20.0±0.4 22.04 6.52 12 115 149 223 

LK7035A

LK3515A 2 70.5±0.5 35.3±0.3 67.0±0.5 40.0±0.4 40.0±0.4 20.47 4.77 16 91 117 176 

LK3515B 2 70.5±0.5 35.3±0.3 77.0±0.5 50.0±0.4 40.0±0.4 22.47 4.77 20 83 107 160 

LK3515A 3 70.5±0.5 35.3±0.3 87.0±0.5 60.0±0.4 40.0±0.4 24.47 4.77 24 76 98 147 

LK7035B

LK3520A 2 70.5±0.5 35.3±0.3 77.0±0.5 40.0±0.4 30.0±0.4 20.04 6.52 12 127 164 245 

LK3520B 2 70.5±0.5 35.3±0.3 87.0±0.5 50.0±0.4 30.0±0.4 22.04 6.52 15 115 149 223 

LK3520A 3 70.5±0.5 35.3±0.3 97.0±0.5 60.0±0.4 30.0±0.4 24.04 6.52 18 106 136 204 

2. Special Shape Powder Core

(5) Assembling

5. Ellipse Core
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(6) Material Comparison

Material
60μDCB%

@100 Oe @150 Oe @200 Oe

BH (High Flux Block) 83% 62% 43%

LK (Mega Flux Ellipse) 82% 66% 50%

BK (Mega Flux Block) 74% 56% 42%

(7) DCB Graph

2. Special Shape Powder Core 5. Ellipse Core
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3. Solar Inverter & Magnetic Materials

1. Photovoltaic Power Generation

2. Solar Inverter

※In Solar Inverter, Reactors are used for Boosting or Smoothing
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3. Solar Inverter & Magnetic Materials

3. Efficiency

(1)The efficiency of the power conditioner is easily reduced due to loss by

the semiconductor and reactor

1) Core loss related to the core (Iron loss)

2) Copper loss related to wire electrical resistance

Core Material Core Shape

Core Loss↓ Low Core Loss Minimize the Gap Loss

Copper Loss↓
High Saturation Flux Density

Reduce #of Turns
Shorter 1Turn Length

(2)High efficiency Reactor Design 
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3. Solar Inverter & Magnetic Materials

(3) Available Core Materials for Solar Inverter 

3. Efficiency

Metal
Ferrite

Mega Flux High Flux SENDUST
Amorphous

C Cores

Composition Fe – 6.5%Si Fe-50%Ni Fe-9%Si-6%Al Fe – 10% Si-5% B

Saturation 
Flux Density

16,000 Gauss 15,000 Gauss 10,000 Gauss 15,600 Gauss 4,300 Gauss

Curie Temp 700℃ 500℃ 500℃ 399℃ 250℃

Available
Perm.

26, 40, 60μ
Depend on the 

Gap Size
Depend on the 

Gap Size

Special 
Core Shape

Block, EE, UU, Ellipse, Cylinder UU Type
Block, EE,
Cylinder

Gap Type Distributed Air Gap Bulk Air Gap Bulk Air Gap

Advantage
*High Saturation
Flux Density

*Low Cost

*High Saturation
Flux Density

*Low Core Loss

*Low Core Loss
*Low Cost

*High Saturation
Flux Density

*Low Core Loss
*Low Cost

※Except Efficiency, Size and Cost are also Important
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3. Solar Inverter & Magnetic Materials

(1) Harmonics & Reactor

4. Power Quality
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3. Solar Inverter & Magnetic Materials

(2) Reactor Impedance & DCB Characteristics  

4. Power Quality

To Minimize the Harmonic Distortion or 

Overheating, Reactor should have Soft 

Saturation DCB Characteristics at High 

Current for the enough Inductance 

Z : Impedance
R : Resistance
2πfL = XL : Inductive Reactance
2πfC = XC : Capacitive Reactance
f  : Frequency
L : Inductance  
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1) Current = 40A, Inductance = 900μH min, fs=18 kHz

2)Assembled Core Size 

Length = 60mm max, Width = 40mm max, Height = 110mm max

3) Total Weight = 2.0 kg max

4) DCR = 38mΩ max

5) Core Loss = 40W max

6) Total Loss = 100W max

3. Solar Inverter & Magnetic Materials

5. Design Example : Mega Flux Ellipse Core vs Amorphous C Core
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Mega Flux Ellipse Cores Amorphous C Cores

Composition Fe – 6.5%Si Fe – 10% Si-5% B

Raw Material
Shape & Size

Below 100μm size
Powder

25μm Thickness
Sheet

Density 7.0 g/cc 7.18 g/cc 

Bmax 16,000 Gauss 15,600 Gauss

Available
Perm.

26, 40, 60μ Depend on the Gap Size

Gap Type Distributed Air Gap Bulk Air Gap

Post Shape Ellipse Rectangle

Cost 70 100

3. Solar Inverter & Magnetic Materials

Material Comparison
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DCB Characteristics

3. Solar Inverter & Magnetic Materials

Mega Flux Ellipse Core

: Soft Saturation

Amorphous C Core 

: Sharp Saturation
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Mega Flux Ellipse Cores Amorphous C Cores

Plate

Unit
Shape

LK6035B-060 AMCC 80

Unit
Size

60mm x 35mm x 18.5mm 52mm x 40mm x 51mm

pcs
Upper 1pcs, Lower 1pcs

Total 2pcs
Total 2pcs

Weight 267g x 2pcs = 534g 469g x 2pcs = 938g

Post

Unit
Shape

LK3520A-060

Size 35mm x 20mm x 20mm

pcs
1 post stack 3pcs

Total 6pcs

Weight 92g x 6pcs = 552g

Total

Size 60mm x 35mm x 97mm 52mm x 40mm x 102mm

Weight 534g + 552g = 1086g 938g

3. Solar Inverter & Magnetic Materials

Core Size & Weight
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Mega Flux Ellipse Cores Amorphous C Cores

Path Length 22.04cm 25.4cm

Section Area 6.52㎠ 6.4㎠

Volume 143.7㎤ 162.56㎤

Bulk Gap No 2mm x 2 = 4mm

Perm. 60μ 72μ

AL Value 223mH 229mH

Window Area 12㎠ 10.56㎠ (use bobbin)

3. Solar Inverter & Magnetic Materials

Core Parameter
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Mega Flux Ellipse Cores Amorphous C Cores

Bobbin No Thickness 2mm

1 Turn Length 97mm 128mm

Current Capacity 6.1 A/㎟ 6.1 A/㎟

Wire Size 6.0mm x 1.1mm 6.0mm x 1.1mm

Winding Turns 92Ts 80Ts

Total Wire Weight 607g 787g

Winding Factor 50% 50%

DCR 26.6 mΩ 34.5 mΩ

Inductance

0A 1887μH 1465μH

30A 1210 μH 1270 μH

40A 911 μH 988 μH

50A 678 μH 290μH

3. Solar Inverter & Magnetic Materials

Wire & Inductance
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Mega Flux Ellipse Cores Amorphous C Cores

Condition

fs 18kHz

ΔI(20%) 8A

Section
Area

6.52 6.4

Ts 92 80

Volume 143.7㎤ 162.56㎤

Current 40A

DCR 26.6 mΩ 34.5 mΩ

ΔB (LxΔIx100/NxA) 1.214 kGauss 1.544 kGauss

Core Loss Formula P=5.92B2.16f1.12 P=2.04B2.11f1.31

Core Loss
mW/cc 229 225

W 32.9 36.6

Copper Loss [W] 42.5 55.2

Total Loss [W] 75.4 91.8

3. Solar Inverter & Magnetic Materials

Loss
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Mega Flux Ellipse Cores Amorphous C Cores

Core

Unit 
Cost

70 100

Total Weight 1.086 kg 0.938 kg

Total 
Cost

76 94

Copper

Unit 
Cost

46 46

Total Weight 0.607 kg 0.787 kg

Total 
Cost

28 36

Total Cost 104 130

3. Solar Inverter & Magnetic Materials

Cost
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Mega Flux Ellipse Cores Amorphous C Cores

Inductance
[μH]

L(0A) 1,887 1,465

L(30A) 1,210 1,270

L(40A) 911 988

L(50A) 678 290

Size (Core) 60mm x 35mm x 97mm 52mm x 40mm x 102mm

Weight

Core 1.086 kg 0.938 kg

Copper 0.607 kg 0.787 kg

Total 1.693 kg(98%) 1.725 kg(100%)

Loss
[W]

Core 32.9 36.6

Copper 42.5 55.2

Total 75.4(82%) 91.8(100%)

Cost

Core 87 94

Copper 33 43

Total 104 (80%) 130(100%)

3. Solar Inverter & Magnetic Materials

Summary
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