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ferrite is not ferrite!

Properties of the magnetic materials -dielectric constant and
conductivity
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ferrite is not ferrite!

RESISTIVITY

Ferrite is a semiconductor with a DC resistivity in the
erystallites of the order of 10 Om for a MnZn type ferrite,
and about 30 {2m for a NiZn ferrite.

Since there is an isolating layer between the crystals, the
bulk resistivity is much higher: 0.1 to 10 m for MnZn
ferrites and 104 to 108 Om for NiZn and MgZn ferrites.

This resistivity depends on temperature and measuring
frequency, which is clearly demonstrated in

Tables 1 and 2 which show resistivity as a function of
temperature for different materials.

Table 1 Resistivity as a function of temperature of a
MnZn-ferrite (3C94)
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Table 3 Resistivity as function of frequency for

MnZn ferrites

Table 5 Permittivity as a function of frequency for
MnZn ferrites

("C) (£2m)

=20 10

0 7

FREQUENCY
(MHz)

0.1

RESISTIVITY
(£2m)

2

FREQUENCY PERMITTIVITY

(MHz)
0.1

(er)
-2.10°

20

1

0.5

4
50 2
100 1

10
100

Table 2 Resistivity as a function of temperature of a
NiZn-ferrite (4CE65)
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Table 4 Resistivity as function of frequency for

NiZn ferrites
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Table 8 Permittivity as a function of frequency for

MNiZn ferrites
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the headache ....




good core materials are available
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good core materials are available
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IS this the

Properties of the magnetic materials
- dielectric constant and conductivity

Measurement setu
P WayneKerr 6550B interface

Electrode
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BNC connectors

Compression force control

T:ensometer

Tested material

Shieldingn..

Electrode shielding for reduced stray
capacitance at the edge of the
electrodes

Electrode  Electrode shape and size adapted to
the tested Sample size and shape

SMA MAG N ETI CS- PSMA Workshop, Anaheim 16.3.2019

M. Kacki, M.Rylko, E.Herbert, lohn Hayes, Charles Sullivan
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and how do these parameters translate
into the ?
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magnetics is not magnetics
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billions of power supplie/sj_ﬂper year...
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are those the best core design for GaN/ SiC ?

.

EE Style Bobbins

EP Style Bobbins

EPC Style Bobbins

ER Style Bobbins

RM Style Bobbins

EFD Style Bobbins

EPX Style Bobbins

EPT Style Bobbins

EPW Style Bobbins

EPQ Style Bobbins NEW

17




need for new design thinking
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mim

source: APEC2018; presentation
ROMPOWER; lonel Jitaru
12V out @ 83A / 1kW

Switching Frequency =250Khz Switching Frequency =350Khz

Core loss =1.9W Core loss= 1.04W

18



need for new design thinking

pictures: TDK, Epcos
published by Christoph Jehle
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need for new design thinking

@

Example usage of Anhysteretic BH data for designs N = [BaNA

LABORATORY
Input data to Multi-Objective Genetic Algorithm Design Optimization

NETL has the ability to engineer permeability using strain- ' Density Distribution I “CConstant Perm Core .

annealing. |

This capability 1s mtegrated into Multi-objective Genetic '
Algorithm based optimization package for “flux- I E> “%
smoothing” where a more uniform flux distribution 1s

present within the core.

Constant (n,=38.3) I

Pemleabﬂm-' data Graded Perm Core 0

Input ' -. I
toGA = i | :

Graded (p, =27.8—44.5)

Better core utilization via to more uniform core temperature
— 1Hh[ - due to flux-smoothing permeability engineering
Core radial dept Affine u,. slope (a)
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need for new design thinking

In radio communications, an evolved antenna is
an antenna designed fully or substantially by an automatic
computer design program that uses an

that mimics

This sophisticated procedure has been used in recent years
to design a few antennas for mission-critical applications
involving stringent, conflicting, or unusual design
requirements, such as unusual radiation patterns, for which
none of the many existing antenna types are adequate.

The 2006 spacecraft antenna. This complicated shape
was found by an evolutionary computer design program to create the
best radiation pattern.
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how would Al design magnetics for GaN/ SiC ?
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backup



magnetics are now in focus

old technology of switches
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component Source: APEC2018; Presentation ROMPOWER; lonel Jitaru
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magnetics are now in focus

GaN/ SiC switches
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