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Ferrite and Metal Composite Inductors

Design and Characteristics
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What is an Inductor? KEIWH-
CHARGED.

Magnetic

------ ' €= "ar

The coil converts

electric energy into magnetic enerqy
T and stores it.

Current through the coil of

wire creates a magnetic field
and stores it.

Ferrite Metal
(Iron) Composite

Different core materials change
magnetic field strength.
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Ferrite Inductor or Metal Composite Inductor? KEIWE'

Inductance Good Very Good No Good

Magnetic Saturation Good No Good Very Good

Thermal Property Good No Good Very Good
Efficiency Good Very Good Good
Resistance of Core Very Good No Good Good
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Ferrite and Metal Composite Comparison KEIWH'

Pcv(mW/cc)

Inductance [uH] ‘

-

MnZn Ferrite @R.T
----- MnZn Ferrite @H.T

400

Metal @R.T.
Metal @H.T.

eve

Advantage of Ferrite

1. Higher inductance with high permeability
2. Stable inductance in the right range

Y

Idc [A]
Core Loss Comparison

200

N @oode

Mn-Zn Ferrite Metal Core

1 2 3 4 5
f(MHz)  fxXBm=12.5MHz * mT at 23°C

High L and Low DCR capability

Advantage of Metal Composite

1. Very slow saturation
2. Very stable saturation for the thermal

Advantage of Ferrite
Very low core loss in dynamic frequency range

Low power consumption capability
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SMD Power Inductor Lineup

MPC

MPCV

MPLC

MPLCV

Electronic Components

KEMET

. Good thermal

A Good thermal

. Good thermal

Ferrite core Metal core Metal core Metal core Metal core Ferrite core
(Mn-Zn) (FeSiCr or Amorphous (FeSiCr) (FeSiCr or Amorphous (FeSiCr) (NizZn)
Flat wire Flat wire Round wire Round wire Round wire Round wire
(Direct terminal) (Direct terminal) (Direct terminal) (w/ lead-frame) (w/ leadframe) (Discreate type)
Assembled Molded Molded Molded Molded Assembled
A Lowest DCR A Low DCR A Low DCR A Large Inductance A Large Inductance A Wide lineup
\ Lowest core loss . Soft saturation A Soft saturation % Soft saturation A Soft saturation 5. Good thermal
A Low acoustic noise | A Low acoustic noise | A Low acoustic noise | A Low acoustic noise property

A Good thermal

Large loactonverter
(CPU, GPU, Mem)

(CPU, GPU, Mem)

(system side)

property property property property
A AEGQ200 \ AEGQ200
For For For For For For
Large loactonverter Automotive Light loadconverter Automotive Small load system

(Smart meter, Audio)
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Inductor Structure

TPI Series
Assembled Ferrite

\

The lower DCR

Advantage of assembled ferrite

A The lower DCR
A The lower core loss

Electronic Components

KEMET

MPC/MPLC Series
Molded Metal

Molded Core

Molded Core

Round Wire
(Large Inductance)

|

Flat Wire
(Low DCR)

. Including the GAP into the core

/ Binder
Insulating coating

& Around the metal power

e Metal Powder

Advantage of molded metal

A Smaller package

A Stable Inductance for thermal
A Low acoustic noise
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When to Choose Ferrite or Metal Composite KEIWH'

|nteractive Architecture
A TDP << P,_(90A)

A The lower core loss material <
A Fs:1~3 MHz for low power consumption tr/‘”“

A Light load efficiency A~ Small footprint
for low power loss on load

%]

Ferrite type

A Shrinking : Lx W

Artificial |ntelligence

A Stable performance for
high temp and peak power
w/ Low loss metal material

A Low height component Metal type
to construct Al module
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Applications

Servers

Automotive
Infotainment/LED lighting

Notebook PC
Desktop PC

Electronic Components

KEMET

POL
(DC-DC Converter)

Large current
Low consumption

High reliability
Heat resistivity

Low acoustic noise
Saturation in small package

Low consumption
Saturation in small package

TPI
MPC
MPLC

MPCV
MPLCV

MPC
MPLC

MPC
MPLC
TPI

TPI for CPU power
MPC,MPLCG for system power
Buck converter

MPLCV: AEC-Q200
Buck converter
Boost converter

TPI,MPC for CPU power
MPLCG for system power
Buck converter

MPC for large power sys
MPLCG for small power sys
Buck converter

Boost converter
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Competition

Servers

Automotive
Infotainment/LED Lighting

Notebook PC
Desktop PC

Electronic Components

KEMET

POL

(DC-DC Converter)

.1°N

E:T

Powering Business Worldwide 46\ DK
= I

Pulse

cCynfec

&TDK

VISHAY.

@ i . = wi
Electronics P n nl . 'WURTH
cCynfec anasonic &‘M BOURNS'

KEMET \ A

TOorRIN &TDK EH,:[:M » Pulse | ¥ WURTH VIR M Ccyntec | Boumms | Panasonic

TPI series NA FP series PA series NA NA SRC series | HCB series NA NA
MPC/MPLC SPM series NA NA LHMI series | IHLP series | XAL series CMLB SRP series | PCC series

series series
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Ferrite Inductor for Servers

A AC Optimization
A DC Optimization
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Power Conversion for CPU KEMNMET

CHARGED.
CHARGED.

Conventional Circuit 2nd stage
[ Loss on the load line is a lot ]

DC/DC Converter

e

IS

. : PU
L Improve power loss on the line Hard SW Topology —
v to 1/16 by 48V power distribution
11
= With STC o
P U (Switched tank converter) 1 Stag €
— | Efficient and scalable JrSTC | DC/DC Converter

e

IS

Hard SW Topoloqgy

AC Optimization Inductor DC Optimization Inductor

© 2019 KEMET Corporation

(Switched tank converter
48V Power Distribution

L Soft SW topology )
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DC Optimization Inductor for
the Hard SW Topology
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DC Optimization Inductor KEIWH-

.}\Sf gl(‘

For next GEN

~ The current for an inductor

-

Need to reduce 456A(Imax) / 7p = 65A for Xe s eat125C
this distance
between CPU and Peak power is going up and phases of DC/DC

_Inductors converter is increased by GEN.

It's necessary reducing product width and put
inductors closer to CPU as possible to improve the
loss on the road line.

FET&IC P =1°2x R (4 Distance)

Size:11x8x8.2mm Size:10x6.5x9mm Size:11x6.0x10mm

Vertical type

Current Shape givgge;g;gfﬂon Saving Footprint . _
Horizontal type Narrow width required
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DC Optimization Inductor KEIWE.

2018 2019 2020

B45 NEW
600~800 800~1500 1500~3000
24 <10 <10
2300 1000 41000 _
Material : B45
W :6.5mm
S H :9.0mm
. B45
Sse i Target >120
NEW Proposal 70 0.185 124

Engineering SampleHAvailable
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