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Frequency Dependence of the Complex Initial Permeability
of MnZn Ferrite
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Synopsis:

The higher the real parl of the complex initial permeability, &, of MnZn ferrites is, the lawer is the frequency at which
it begins to fall. This phenomenon has been explained by the domain wall resonance of the rotational resonance. The
authors analyzed the frequency dependence of the permeability by taking into account of the behavior of the electromag-
netic wave derived from the cross section radius, r, the resistivity, p and the complex permittivity, £. The typical measured
;' vs. frequency curve has a peak at a certain frequency, fr, followed by a rapid fall. On the other hand, the resonant fre-
quencies calculated from the rotational resonance and the domain wall resonance theory resull in much higher frequen-
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the measured onc which has a peak and a following rapid fall. The frequency dependence of the u." is consequently deter-
mined by the individual sample dimensions and the macroscopic clectromagnetic properties.
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Calculated frequency dependence of the complex initial
permeability, g /u,, for MnZn ferrite cores having various
resistivities, p, under the conditions in which the radius,
a, of the circular cross section of the cores is 3.45 mm and
the permittivity, £, is g, which is the permiltivity of free
space
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Fig. 2 Changes of the frequency dependence of the complex ini-
tial permeability, ' /g, for various complex perinittivi-
ties, &, and ¢", under the conditions in which the radius,
a. of the circular cross section of the cores is 3.45 mm and
the resistivity, p, is 0.06 £2 - m
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Fig. 3 Changes of the frequency dependence of the complex ini-
tial permeability, s /1, for various radii of the cross sec-
{ion of the core in two cases for resistivity {p = 0.06 and
0.3 £ - m) under the condition in which the complex rcl-
ative permittivity, «,, is 107 — j10°
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complex permitlivity. The impedance, Z, is presented by
lhe serial resistance, K., and the serial capacitance, C, (Z
is also represented by an equivalent complex capacitance,
= -jC, and then the complex permittivity, € = & -
je", is caleulated using C, the cross sectional arca, A, and
the leagth, &, separating contacts)

Fig. 4

oEEEANE LA, FLTIHEMNALLS G T Ll 2
Fig. 4 O35 00 LIEETHE (¢, =+ - ie)) TROZ, AR
EHRRLSEEDI TR F L LT EE ¥ 6 e

D, OMRERR C FBEeOdis A MR d e aRY el
ThRHOEND,

32 EBEXR

321 HEFTERORHEHESE

L kHz OULERES pfu, #1700 & 5F 2T OEA v 71— 4
7 = R+ X)) ORI Fige D AL HE 040 - m
HEVL AR LA R L 0kHz FBIESD W LIE D8, RFIIY
Fu Ry A (-X) AEMLIECH 5. Fig b OFPIMRASULL 4
EHOM A iFO k& ORISR T STy
L LER s E AL LT E S, MRS as D
R B A A L B R A A SRR L AL T s kT

110 B EEL S 3 Vol 29 No. 4 1997 —34 -



] i, TE00 |

—

Complex impedance, 7 (@ - m)
/

i " 1 107
I'requency, f (Hz)
Fig. 5 Frequency dependence of the complex impedance, Z (-
R+ X}, of a MnZn fereite cylindrical sumple with the
i/t of 7500

i L . JR—

S L et = 700

é ! PR Po0402m

Z 10 T,

£ T,

g. o ﬂ@,

o 1 2 0% Mooy, B

5 , s rJ(AJV)% AnAA

_-__q | ° :J

E o1l Deses

o

E . .

S 10y 10 1t 1ot
Frequency. f{Hz)

Fig. 6 IFrequency dependence of the complex permitlivity
derived from the data of Fig. 5 using the equivalent cireuit
as shown in Fig. 4
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