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Abstract

In this dissertation, theoretical studies on novel microwave
circuits are presented. We press much on the analysis of two
important problems: planar circuits discontinuities and planar
EBG(Electromagnetic Bandgap) suitable for MMIC or HMIC.So at
first in chapter two a space-domain integral equation(SDIE) which is
solved using the method of moments is used to study the CPW
discontinuities. And we attempts for the first time to use a fast,
efficient computational method and leads to reasonable computation
times. Good agreement has been found. The driving closed-form
expressions and available models are useful in the désign of circuits
such as filters. Then the finite-difference time-domain (FDTD ) with
nonuniform grid is applied to analyze two important high-frequency
interconnect geometries, the via and the bond wire. The optimum
value of a weighted &, .«is calculated to minimize reflections at the
boundary walls. A quasi-static TEM source launched will converge
much faster. The FDTD results agree well with the simulation results
by ANSOFT. Some conclusions are very promising for microwave
circuits CAD.

And then a novel artifical material—(EBG) will be introduced.
Although various configurations have been proposed in the literature,
we pay more attention to the planar etched EBG configurations
because of their easy fabrication with photolithographic MIC.

111
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MMIC. MEMS processes. Two planar types will be analyzed . A full
wave FDTD method is used. Employing a Uniaxial Perfectly
Matched Layer(UPML) condition in the algorithm provides a robust
approach and leads to significant small reflection error over a broad

band. Special perforation patterns etched on the ground or on the
line itself exhibit a remarkable broad stop-band and reduce the
dimensions of the microstrip lines, in series they can yield
extraordinary performances for devices at microwave millimeter-
wave frequencies. The numerical results, simulated results(ANSOFT)
and experimental results agree well.

Key words: CPW(Coplanar Waveguide), MOM(Method of Moment), FDTD,
MCM(Multichip Module), UPML, EBG
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@, RIEBRE. NHZ. Mk BEAR FsEE S50 5%
kg, ST N\l WEMBRERBE. =SMEER
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AT 20 tHEE 60 FARF 70 AR H PR A TR A Ik 4 Ak B B
(HMIC)FI . J i 4R A L BR (MMIC) ¥ 2 8 2 e . [ 20 140 80
FRUKR EM Z N, AR AR BRI 2 IR TR
PEEREE), R TIE i — R OK a2,

ML F (coplanar waveguide-CPW) JIIZE 13I8k £ B L 2%
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MM 2Ky, CPW A FHLE R A M E R EE (GaAs
MMIC) WHFEHEHRA: ST EMFmEE, TeREEE
RTIER), #IRE S LR BRI AMAERE S LT, &
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BT 2 EM% B2 X R BN RG M RER E A A
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IR RN G LI, BRI EE
Hir. EE&FREM RF TS EMES. WL, Mk
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BRI ES. CPW 7 MUMMIC ¥ i —F& 4
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. SERRHIVER R A RR# CPW, FRA FGCEL

hT#H—PREAERE, REHARTEE, LREPEER
ML M ThE, KA = 4 A BB AR LR, =4 MCM
BRIk (npre . HRREEM CPW). £ A i i
KOBAEESHENABSER D=k EmaEws; KA
TR AN o [a] Heh i BERER » PT DASSCE I | R I T A) F Rl 725
I, 3 A58 L 1A) ) 2R 3 DA K& B B L B MBI T Sk 6 AR
LIEERE LERRNN BV RAERMMBFEBRP TR T

e 2 .



Y B8 Lk B EBG Z5 MBS 07

FIT S, EAERFRMBETIRMN 20 e 90 SEAYIHIA FF b
FEI 2 R 7E A VR A R 1 A R ATUR,, T [ P 7R T 1
WRARIRIFFLERS. BT A =S 0SE, BEEEH—/E
PRSP R R SR . BEE R R Mk, e
A 2GHz LA b, EEFAEB NI BN EHO YR
F, DANHEBRER . SA . MAMBIFHERATESHK
58, DERIHARY, WMORA. IFH480, TMRmiR,
T HAHE R TR R, X AR . P2 4 i
B B FL B B B LR B X

SRTTZEED CPW ARRA T FL B AR ST AR, R TFERES)
THZ M. MRS, ST REENRRESRATTET
IRV SR SEEIE Y, (E LR R A, I H 5 A
IR 25, TOUERB IR T V2 S M T St —— R i
HIB T BRSE 1 (EBG) CYRM XK E—MRIEFH . R
P, ERTTE P BB OFT U RE e, RATRIBEE BR 1T 5
MR AAENTENRE EN/RKER. FE, EXEN
HBRRTEh, A TS T, MAEBHIIRAR, A
TR AE CPW AMROSERMN T & BET, XY
FI T A IR E T GaAs MMIC HHLIRIRE. i CBCPW
e P S T b 8 o ) £ 72 A R T ) 6 T 9B AT AR iy ),
X ) IR SR T AT B R MR, D B S 9 A 1 0 O
Ve s SRANARGR ) o B = A E 4, BRI BB O PERE, N T SRR
BEPFRGR A, T R ——— R ) R PR 45 M (EBG)
B BRH T FRb 3.

EBG BV REENRFTIR, HWHRI EBG Kkt
T BRSO AU, B 7 % T A S b dn s

e 3 .
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A AR FIE S ERRE A K, BRI R TS 0 AR
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ML EREAEREER S B, R KKK, ATRHES
BN L LEH#ATIMT, BANE, XX HMIC 1 MMIC H
MRBEERKKHER. FHEENRILF EBG G E R,
AR E S AP ES R EBG 8T,

I DAL S B i TR O P O L B, N A R A T AR B B
A B g5 A 5 LG 5 2R T O THD ) . X T R R T X s
B REEZA, HELMAEBTHME. HiLE, MM
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RBE TEREDD R Bk 2 25K,
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