N3 L RFHL AR @

IR 1S % 4 A (R OB  2%
pEERITRE

e % W W
o gt
S A %

Li&AY 4 st

- ki -




2003 £ LG KFE 248X

DACHEE R P IABISBAS
/NEUAL IR L

4@ 4 =
S F ok
o
o

#
HL A 7
%,

LK F bR
. t¥g .



Shanghai University Doctoral Dissertation (2003)

Study on the Miniaturization of Microwave
Filter in Modern Communication Systems

Candidate: You Bin
Major: Radio Frequency
Supervisor: Prof. Li Ying

Shanghai University Press
 Shanghai -



K

PN

FRNEEREACLAZATE , BIARELE
REFTZUICABRER.

BHERNLLE:

FE: FHEM
ER: ERRK
ETFH
ARG
)y
FEPH
b K- L) |

Sh:. F =

##, LEX KB FIAEZ
IR, FEKFEER

IR, LEERFBIE TR

R, LERFEER

RAR, L RFRIFLAR

BIAFI N, Lifadpr

BB, LEXFEBE A

&, LERE

200030
200430
200436
200072
200072
201800
200072

200072



AL E

FIEM
E SR
RFAE

FRAL £

EFK
ARIE
HIBAR
MR E

HiE, EEXAETIRLA
¥, FOXFELR
i, EEBAXETFHFR

i, LEXKELTFIER
#i#, LEXKRLTFIAER
¥, 2MRFLER
¥, ZMRFELER

200030
200430
200062

200030
200030
730000
730000



B9 E A 23t g IriE

HBWERFOFETFLERIRALTFTEALRE (PML) &
Wik RAEA G RA TR £ 2% (FDTD) 94 T AR R B A F
& 3 EMTEH, EEMBENTERBH LR ERTTH
MR, H452| T AMAHE AT RABEN TSR B F ARG T
1, T ZH e AN R SR BRI R BRA BTk
5 FDTD 75 k%48 RA TR0 SR BIEA R, F LAk
Fasb s A BRI RR A B F AR, R BB ALME S 2
BRI AR EBNH X, KT T —HFH R 4 3 218 k305
EFHFRIERZIRAE, RGN EHHIFRBR B, &
DTHRR, mETREBGMEE, KETRAZGMHE.

HWE F WL R LLAN, 24728, LR,
BXHR. MZBEX P TAA S, #WEFLEE ¢y tame
WA R G Tk doik, FEGROGAHE A PRI S, Kb+
e, LEE (2FMA) FRAEINE, £F# SCI. El &%
—F. EEHRPREAH. AR LEA.



ZEMERQRKE, A ZRAFBITHMEFHELFEHL
9, BRRTFEFHLFL

ZHMERLIR: FTIEM
2003 8 A7 H



BURELE RGP BB B AR DN BB T

wm =R

EAERMEE B 3EE 5N AERE WS K IR RS
BB, 1E R TLERE R LA DM — KU
WRIFR/NELRE. RN, MEBRFIFENNES LR, &
WA PRZS (FDTD) {:IE A 43 HriX 28 g la) 58 1 T R.
AW SCIR W T LR B S N B iRk 28 v, 3R FDTD
BEXHIX M B T AT AIEE . WX EBEAREUTILAT
T2

Bk, WHERBSLHIN FDID FEdATMAMT, AR
FAFEARPLALE (PML) W 5444 B I8 R 22 4~ F T
o g . £ B G B A B s O S MAE T RERTTAR.
g Mur Tl R &AL, KA PML Rud &
URT BARIAL IRV RS . /N RIAR 23 1), T EL AT AR si
REHEEE.

HK, KA FDTD J7iid B A JF e 28 1 il d =X A il
AT EIR O MHEAT T 087, FFIRYE 247 46 2R 8ot P R b
B U T IR BS IR U A%, IXFRIE T 2% K F WA HL B
BHET, REBOLR/MEBSHAI, HERE RIFHIMERE.

5=, NMETHTRTILS REEBMEETE, R
iX—7J5ik5 FDTD #H44E, AT RI&EEBE ETRSF IS,
X— AT LA IE B B i RAR i R, SR & IR E
MM, SMSOWHEHES, BREERIPERST, £8



2003 4¢_E¥gA L 22003

WAL B RAEER XN

I, AHTE T — B R IR S G, FERCTT 2R
Pty 1 ST TR SR PR 33K el R e P ot 555 40 T LA e O AR AT 1
FEAE— AN R, BRI T K X Bk B 3 45 4 T A O 2% () A A
B, B UAME SRR AR IR . AR IEARFER O T
BB I B I 2% 1 75 AL R,

Bja, EERBKENS 2 ERARMES RN —FHE
HFLRE A 2 BB B R IRBIEN 2R, B TR AEAEfEIXA
JEW AR AOURAN T R, T EME T . ZEBARNEIRESE
BEERE— PR/ N ETFHBERN 22—, MHARER
TERRVH R, T DURYE T B U T R A% S
BRBRBES, WIRE T REFHIBCR.

KHRIA MRS, RHRARESE, SEARITE, BEER Uk

FRIBBAS, WHBE A, GRMGHEH, BWEH, BREAR,
LS

o JI -



PUARIEBAR R G R8BS/ D EULA IR 5

Abstract

In recently years with the fast development of mobile
communications and personal communications and with the high
integration of integrated circuits, microwave filter as one of the
absolutely necessarily equipments in wireless communications
systems, are becoming smaller and smaller. At the same time, with
the fast development of computers, finite-difference time-domain
(FDTD) method is becoming a powerful tool of analyzing these
electromagnetic problems. In this dissertation, several novel
miniaturized microwave filters are presented and FDTD analysis of
these filters is studied. The dissertation is classified into five parts
stated as follows.

Firstly, the resonator structure is analyzed by the finite-
difference time-domain method, and the finite-difference time-
domain method analysis on planar microstrip structures, multilayer
microstrip structures and defected ground structure using the
perfectly matched layer (PML) absorbing boundary condition (ABC)
is fully studied. Comparing with the conventional Mur’s absorbing
boundary condition, applying PML’s absorbing boundary condition
can not only predigest the feeding model, decrease the total mesh
dimensions, but also quicken the convergence, improve the
calculating speed.

Secondly, the dual mode dielectric resonator and influence of
disturbance are analyzed finite-difference time-domain. We design a
dual mode dielectric resonator filter with planar coaxial port on the

2 11 2
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basis of analysis results. This filter filled with high dielectric
constant material, and the volume is reduced and acquired better

characteristic.

Thirdly, a synthesis method designed Chebyshev filter is
introduced. We combined this method with FDTD using designed
some kinds of coupling resonator filter. This method can started with
the designing specification, combined with analysis method, and
acquired the dimension of filter. This method has important meaning
in actual application.

Fourthly, a novel defected ground structure is discussed. A
transmission polar will be acquired if we place this defected ground
structure in ground plane of microstrip line, so we adopt this
defected ground structure in restraining parasitical frequency. This
structure can restrain parasitical passband availably without
increasing volume and inserted losses of filter.

Lastly, we designed a novel multilayer slow-wave aperture
coupling resonator filter through combined the slow-wave structure
with multilayer technique. This filter has not only smaller volume
but also wider stopband. The volume of this filter is half of that of
single planar filter because of multilayer technique. We can design
Chebyshev and quasi-elliptic-function filters with this method and
acquired better effect.

Key words microwave filter, finite-difference time-domain method, synthesis
design method, coupling matrix, Chebyshev filter, dual mode
filter, defected ground structure, multilayer technique, aperture
coupling
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