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Analysis and Design of Monoblock Dielectric Filter Using FEM
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(C. Y. Kang, J. W. Choi, S. J. Yoon, H. J. Kim, C. Y. Park)

Abstract

A new band pass filter (BPF) prepared by dielectric monoblock and its design techniques are
presented. The modeling of the three-pole dielectric monoblock BPF has been carried out by CAD. The
equivalent circuit of the BPF was established by transmission lines and lumped capacitors. The
transmission line characteristic impendances were computed using 2-D FEM. The BPF for PCS has
been designed to have a 60 MHz pass-bandwidth with center frequency of 1960 MHz and an
attenuation pole at below the passband using a commercial 3-D structure simulator.

Key Words(Z2-&01) : Monoblock dielectric fiter(Z& s FEA HE), FEMSERLH), (ZrosSno2)TiOs
system(ZST), CAD

1. M B 38,000, 7=0% (ZrosSnox)TiO4Al A=t 2FE o] &
dtal PCSE 4AY F4A "ee 32§ HA, A
HT o)F BN F4N Alzgel A wHH 23},
ool whi L¥ sl o, o} F T4l Axgel dl4
59 A9 53 delo A3t ¢ A ug 2. 2-D FEMS o] £38 Wd A A4A 4
877 F7ksta Aok BHO 42¥E Y8 2
+d drs 22 FH AFE #e vtojlazg & 2 Aol AlLE SAH AL 380 SAHN 22
AAe el APHE FAA, B8 P2 AE o udelq B FAE AFL 3¥W 1% 2
@7 £¢ BLH AAD2 UG A AL F o 3x7 mm AA RIU AF0% sxa A
9 A $AE AES A¥Y 1A U 72 1 mme 933 TAE A7 ZAstE Ju=
o vish 296 FZE AR BAEel $4F 2 FAEPY P 1 mm oln, FHA 229
AY FdA dBE sty FIA EZ2JHA B 9B= Azow w¥H gtr TIEe AARL
Mo Fol EAsn A% d4&d 2 % 74 ¥ B ZO BHE Q8 2EE ARG o9
Y A¥E g7 EEdel EAse dH= & FzAMHE FAE Aolo] T A9 tiE s
oldl Wit F7F sl2e ESUY TAE AA HA7) 2E7F EAsted, 33& 228 AR
AgE nst] dAsolor Aok E ATAME wgo] e wo] HAA IS $wmtelm st
4 FEY Sr=E 9 7IRE B4 gHPLE uhao] o W ylRten sk
2-D FEM#Z ©| &3t sj4sighon, siig ¢ emcel AL TAE Alole wAEAbe] HA
q7IRe B4 gdudzd g dAF fAA & wake] A7t AR Yoz o] PAZS 2
& A$dez 73 st HEe SUM3RE 7] Fyolgtn &y, 7|RsQ AL HaH wake
TF@sAT o] F/HEZE HIHOR 15~2 GHz  w#7 A3l Qoo Ay Adolgi stk
Q

gl vlolmzst Be 8o BVY K38, Q- - 7 mrolH E4 oudin time Sme S
DAALE Zo 71BE 54 ANDAT Zodd o
Byt o9 2o B4 Amnat 1w 10149
* 1 EERARled T MElEdT A 2ol e i ¥2EH 4D Alole] WA A

w: AAOistR A3

-179-



A EHAGH AHE BAE 2=d, 97M FIAE
Atole B4R E 23 ARNYELE Coo 2, 7 7
AE A AANL2E GE UEd W, $r=
o AS 74 IAEHR FAGAelY MNHAEHAE
o3 o] YERd F ot

:‘g—ﬁ% 1: C()]: Cg1+2Cm (D
%ﬁ% 2 C02=Cg2+4cm (2)
%L;\{_]% 3: C03=C33+20m 3)

$EEY 3%, e FAEFR AW Aol
A AMNG 2L oheH 2ok

C.=C, (4

O3 @2RE &% ol Chd fxdTh

Co=-S0-Ca. 5 Ca ®)
@)% WZEEH Coe a3 Lo
Co=u_Ce T Ce ®)

TEM B= A5Ade 54 daus Z.9 ARA=

a8 4 (D% ge B

Z,= U_C (7)

714, v AU e AsSrolu, Ce
AEdel o 9 Holg A 2ol

Ze 27 AG)% (NERE A®)% Zol, 4(6)
F(DEFE 29 Zeo] A",

- Cq/3 - Ce/2 - Cy/3

Cgl/3 Cm Cm Cg3/3
’_

Co/3 Cp/2 Cg/3
&% 1% T

29 1 $dA B2 TAENY A
Fig. 1. Coupled circular cylindrical resonant holes

in rectangular ground

Oz
N,

(b) Zoo

0.y TS
/S

\V=0

(d) Zoo
3% 2. Zee and Zoo AAHE 1T o]2 9 FEM 29
Fig. 2. 2-D FEM models for solving Zee and Zeo

(€) Zoe

2ZaZ oo
Zo=—G tp- ®

42007 o
Zp= Z,,;— ;2 ©
AdAY FAA L}H Z A7 SR 9
JRE B4 °UM g Al4tetv) %’43}{ 22+ FEM
2dg 1y 29 ol *“4'6}%1 BT g F2
4A 2ry] AAEeR, VB EH%%——S— A A7)
AARCR ARG T2 1, 39 A 2¥ 2

(a), (bYst Zo] 2xY FEM =d-& dAs4z, ¥
A7) 29 A% a8 2 (o), (D 2] dAsHc
ol W& Fz7] 1,2 39 $2= ¥ 7n= B
duviAE ¥ 13 Zo] A4t dr)

E 1. 2209 FEMO) 93 2 §321719) Zeo & Zoo
Table 1. Computed Ze and Zs in each rod

Zeo Zoo
3711 1410 9.93
X712 18.38 8.77
TX713 14.10 9.93
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Table 2. Specification of filter for design
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