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Abstract

This study was conducted to fabricate 2GHz circulator using Ca, Sn substituted YIG(Yttrium Iron
Garnet) ceramics. When the electric, magnetic and microwave properties were measured in Ca, Sn
substituted YIG, the measured permittivity and permeability in microwave frequencies were 16.25,
0.8964. For Y24CapsSngsFessAlis012 garnet ceramics sintered at 1400C, the ferrimagnetic resonance
line width(AH) at 10 GHz was 53 Oe and saturation magnetization was 375 G. The strip-line
circulator was simulated with 3-D FEM(Finite Element Method) software and designed at the center
frequency of 2GHz. The fabricated strip-line junction circulator using above YIG ceramics had
insertion loss of 1.271dB, return loss of 23.843dB, isolation of 21.751dB at the center frequency
1.855GHz.
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Table 1. The characteristics of YIG ceramics
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Parameter value (unit)
Dielectric constant 16.25
tan & 0.01
Magnetization 375 (B
s H 53 (Oe)
Applied magnetic 400 (Oe)
Ferrite thickness 1 (mm)
[ Conductor thickness 0.2 (mm)

Ageolelel Q7FE ApAIe] A7l 400 Oe
AdAle] FAE Imm, A2ERRIY] L 0.2mm$
o}, 7EE AFHeled] BAE S Avke ¥
163 zkeka A4 Fule 1.855 GHzelld Arlsd



20 Y3-xCaSnFessALs0p 7P E A A E o] 43 2GHzH] MEF#ele 74

1.271 dB, F3 g3 Bandwidth)e] 30 MHzell
A] ®kalAl 23843 dB, AzlE 21751 dBE 92
Uk

CH1 844 log MaG 10 an/ REF © o8 1 -2%.42%5 aa
CH2 Syp 1og MAG 10 oB/ REF 0 08 1 ~%.271 a8
[ 1l es8s $00 odo Gha
ca 217%8.88 GE#
MARKER i1 i 3{-a3

} LR
1. 858 GHgz .87 ]

;

él

v \: 1hed ) P
ca \Z 1A.I7Y “§HZ!
2

o

START 1.000 GO0 GO0 GHz 8TOP 4.000 CO00 000 GHz

(a)

CH1 B4 109 MAG 10 9B/ REF O dB 1 -25.4 a8
CH2 Sp4 109 MAG N 10 dB/ RAEF C as L -23.013 a8
- 1. 885 900 040 GHI|
ce 2] —ZSA 2 de
3. GH:
MARKER 1 AR it
1].855 GHE 8700 R
R S R e \\ -

‘
S R T et ]

P j

I
VA ﬂ“ ;i‘ 3
ca [ - N e S S \j 40
f
e I;. - - i _— 4: — V‘_“
| | ]
R S s sl B ; -t
. | 1 |

i P i i
STAAT 1.000 00D OOO GHz BTOP 4.000 000 000 HH2z

a3 16. Z2Efzlel A FHele EA
(a) Al (Sa) 2 HrA(S))) (b) HE
AREA(S)) 2 AR X (Sw)

Fig. 16. Characteristics of  strip-line
circulator.
(a) Insertion loss(Sz1) and return loss(Sy;)
(b) Return loss(Si1) and isolation(Sy2)

junction

V. & 8

vto]m R AFdeleld] &-8r1H5% Ca, Snx%
YIG Algie] 2P A8 Azsle] 724, A71A 4 vt
olzmyd} BAE Akl AEHolelo] AE3le] A
Feole] 545 HrRsiach

1. Ca, SnA% YIG F3rlsH= x3heko] Zhd

FhEZE St

o whe} Zhasla qlslen] Esalsl 2EAle= 0.3
mol% ¥ w72 Zkasiebrt S7kE it

2. vholaEad] Bafdg A2 3R] A4
S olgsle] AEEd FA8(e) 133~
16793 FARR ()& 089~1424 %8 =A H3}s}
2] eskel.

3. vlolzzdd deAd-TEAES FAs] sl
AP FRI7)el| vlelzgstel xRS e R
kst en] Faly] Aaael os) siMsisct A
A 0.3 mol% Ca, Sn A3F A Alel|A] 53 Qe
FHAEE g 5 ek

4. olake] HAP|A BAL sl Apy xS
FAollA dAGE ~Eg]elel AFHoleq H8d A
A Fal 1855 GHzolld] ARleAl 1271 dB,
tfed o] 30 MHzel A Aofl4] ubali=A]l 23.843 dBo]
oL AR 21751 dBel AEdelelE A 5 )3l
c}.

X% =2

re

[1] E.P. Wohlfarth, Ferromagnetic materials,
North-Holland Pub. Co., vol. 2, pp. 1-54,
1980.

[2] J. F. Dillon, Jr.,, Ferrimagnetic resonance
in yttrium iron garnet, Phys. Rev., vol.
105, pp. 261-264, Jan., 1957.

[3] G. P. Rodrigue, J. E. Pippin, W. P. Wolf
and C. L. Hogan, Ferrimagnetic resonance
in some polycrystalline rare earth garnets,
IRE Trans. Microwave Theory and Tech.,
vol. MTT-6, pp. 83-91, Jan., 1938.

[4] C. L. Hogan, The Ferromagnetic Faraday
effect at microwave frequencies and its
applications, Bell Syst. Tech. J., vol. 31,
pp. 1-31, Jan., 1952.

[5] M. L. Kales, H. N. Chait and N. G.
Sakiotis, A
component, J. Appl Phys., vol. 24, pp.
816-817, Mar., 19533.

[6] J. H. Rowen,
applications, Bell Syst. Tech. J., vol. 32,
pp. 1333-1369, Jun., 1953.

[7] A.G. Fox, S. E. Miller and M. T. Weiss,
Behavior and applications of ferrites in

nonreciprocal microwave

Ferrites in microwave

(990)



19974 12A EFIBEWLH

the microwave region, Bell Syst. Tech J.,

$£34 % DR B 12K 21

Addison Wesley, pp. 371-377, 1990

vol. 34, pp. 5-103, Jan., 1955. [11] Bosma, On stripline circulator at UHF,
[8] N. G. Sakiotis and H. N. Chait, Properties IEEE Trans. Microwave Theory and
of ferrites in waveguide, Proc. IRE, vol. Tech., vol. MTT-12, pp. 61-72, 1964.
41, pp. 87-93, Jan., 1953, [12]1 C. E. Fay, and R. L. Comstock, Operation
(9] ubHel ZelE, o)A, el Mgl 22g of the Ferrite Junction Circulator, IEEE
9] 73 ulA Arn} AR EF Y A 167123, Trans. Microwave Theory Tech, vol
1997 MTT-13, pp. 15-27, 1965.
[10] David M. Pozar, Microwave Engineering,
X XA 7Y

i E RGERR)
1988 Al ghehin S4-BeH EE
AD. 1990 AgeHsa 43}
(F&AMAD. 19924 ~ 19934 £33
FANs ARSI AFATY.
19934 ~ &R FHAAEAATY
FAVEATA QTR FAAl R}
FFTEAG A, TFIA

A

B X $BE&R) % 334% 55 Al B

(991)

% & H(E&R)

1985 7AENEw F<gatal5)
AD. 19854 ~ 1987+ ¥&hA|H =
T 1989 7ABosta F<Eaetat
(Z3AAP. 1989% ~ &R gk
AEAGT] EAEEA T Ay
A7, FHAlRoke 1FHEAE

A AFHAANE A, TR A S

s3]

® K F(E&R)

19861 A-gdEw Fr)A 53w
(F=hr]h. 1983 A-gllsta F7]A)
S AD 1995 A
bt oA g3t E-Ehaah). 1995
g~ 19964 ERled T
Post-Doc. 19961 ~ %z} g=A
ARG BAEEATA AT FRA Bole
AFAEAAEA, 1A A, a5k

5%

%



