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Analysis of Junction Circulator Using FDTD*

* % %

Dong Hyun Kim** and Doo-Yeong Yang

Abstract

A junction circulator consists of three transmission lines, connected through suitable
matching networks to a magnetized ferrite resonator having three-fold symmetry. In
this paper, a finite difference time domain(FDTD) method is applied to the
electromagnetic wave analysis of circulator operating at 880Mz. This method is shown
to be an efficient method for modeling complicated junction circulator components.
The electromagnetic field components are calculated and discussed. We simulate the
electric field distribution in inner circulator.

The results of the FDTD method is compared with those of mode matching method

and shown to be in good agreement.
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Fig. 2 The configuration of circulator
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Fig. 4 Electric field intensity of the
designed circulator
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Fig. 5 Amplitude of magnetic field

Aol BEREel @ Are} Azl
Aol FaAeyel o@ A3 obF fAE
¢ &t % g zE(soo ol 48 A%
Artele 29 xE o )0111\1 2o yu
WA ofol &#o] 4 )eldE A
AB7 dEhA g

w

w
z

\J

2

a8

2l

0

x

a2

1o

>

-

0x

RO

i) 1
. I TE
Jok

T8 e

N
g
N

oL
4 x ooz
2 e g for

=
2
>
ar x
(F%]
1%
A

% 7o
4 stgeh

6 Aol W ARl WA AR
58 HtehalA ek glol 2ol
goz 8% JFor Y W v

)
£



AZtdolAie] REXEZHE 088 MUY MBolg Ay

L
i i

. (]
T

(a) not=4x10"% s

Norrralized Ez
& 8

Normreized Ez
|
<

(c) nat=5.6x10""%5

Normalized E2
[ 8

=
e

(b) not=4.8x10"%s

10or

It

L I 1 1 )
-0 -% -0 0 [ o« o

(d) not=6.4x10"%s

Fig. 6 Distribution of E,(R, ¢, t)

depold Z2Ash dEe 898 F 2l o
B Agtoled 2] B4 oaf wgy 7
zz A%ES ¢ 5 A

2 A7 ARgde] RaAEEe o gt
® g =ddstn, NFdolH
WRe AxA BEE A Eoldstdct 18
ze FAgYPoez Asdd Ao vum - BA
stk Aol #etoEst s
9 TEMY HA YEo] 28 TE Ug

K

Ua olo|dlold TENME HA ol A
o vehix et f@AEES A et 4
28 FolA o AT AW 4 AU 2
da zEgggel ou Asd Ane 4
2 ¢ % u9ch

FRAPEE AYY Agdols AH 2
oluet e ¥uE 2E KUY AYAE
2ol A% @4E ANste ol Aol 788
FANPELS & + AUk ofd sHA Fe
o slgtolEo] o] WHe Agstal xeHoz
ANt YAt we T80 @ Aolth

49



o~
o

o2
4n

02

1)

50

A1 23
Kane S Yee, May. 1966, Numerical
Solution of Initial Boundary Value
Problems Involving Maxwell's
Equations in Isotropic \edia. IEEE
Transaction on Antennas and
Propagation. Vol. AP-14 No.3
pp.302-307
o], 1995, REhatEwi S ol &8 B E
eV A, AAEHY =§
Allen Taflove, 1995, Computational

Electrodynamics The Finite-Difference
Time-Domain Method., Artech House

Karl S. Kunz. Ravmond J. Luebbers,
1993. The Finite Difference Time
Domain Method for Electromagnetics.
CRC Press

Allen Taflove and Morris E. Brodwin,
1975, Numerical Solution of
Steady-State Electromagnetic
Scattering Problems Using the

Time-Dependent Maxwell’'s Equations,

IEEE Transaction on Nicrowave Theory

6)

8)

9)

and Techniques, Vol. MTT-23, No. 8.
pp.623-630

Jean-pierre berenger., 1994, A Perfectly
Matched the Absorption of
Electromagnetic  Waves, of

114.

Laver for
Journal
Computational  Physics  Vol.
pp.185-200
Mur. G,

conditions

1990,
for
of

electromagnetic-field

Absorbing boundary
finite-difference
the

equations,

time-domain
1IEEE
Vol.

approximation
Trans. Electromagn. Compat.,
EMC-23. pp.1073-1077

C. D, D.H. Lam,
Shumpert.

and T.H.
1969, Electromagnetic pulse

Taylor.

time-varying in
IEEE  Trans.
Vol. AP-17.

scattering in

homogeneous  media,
Antennas & Propagat.,
pp.585-589

A8, MY, FFF 19974, ol58ME
2 MEdeleld A 2 dA, @dxFAE
3 AFAR AEAATEE] AFAY FE
e oHE =83 A 8 F, pp.15-20



	Abstract
	I. 서론
	II. 수치해석법을 이용한 서큘레이터 해석
	III. 결과 및 고찰
	IV. 결론
	<참고문헌>



