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Design of Diplexer and Circular Polarized Antenna
by Substrate Integrated Waveguide technology

Student: Jia-Sheng Chen Advisor: Dr. Fu-Chaing
Chen

Institute of Communication Engineering

National Chiao Tung University

Abstract

Recently, a new technique .called the substrate integrated waveguide (SIW) has been
proposed and developed as relatively-attractive for. high-power, low-cost, high-quality, and
high-density integration of micro- and millimeter-wave components. Characteristics of such
SIW structures were similar with the conventional rectangular waveguides. This thesis mainly
utilizes this technology to design circular polarized antenna and microwave component. The
first topic of this thesis is designing a two-whole SIW coupler and then applying it to design a
circular polarized antenna. For enhancing the circular polarized bandwidth of traditional
polarized antenna, this thesis utilized the characteristics of SIW multihole combined with the
methods of slot-coupled antenna to achieve the purpose of enhancing the circular polarized
bandwidth. The second topic of this thesis is using a corner-coupled resonator to design a
filter and then applying it to design a diplexer , providing a novel way in the field of

designing a compact diplexer.
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D =¢eE+PB =€,(1 %+ x,)E =€E (2-17)
# ¢
€ =¢€o(1+xe) (2-18)
Bl 4§ AR
B = po(H + Pp) (2-19)
EHALL M Py g H
Py = xmH (2 -20)
H¥ X s BT S o d (2-19)27 (2-20) -
(2 -21)
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—_—

f1* %% P, & P o (2-15) & (2-19) > ¥ ¥

14



VXE =—jwugH — jouoPy, — M (2 -223)

VxH=—jeE + jwP, +] (2 -22b)

GBE S M 2 jopPy cjoPe BFSE S Al 0 A T RS %
TR G

j=jwP, (2 -23a)

M = jouoPy, (2 -23b)

-

B enst oA T vt B R TR AR R T SRR Bt #(2-23)
R (2-8)~(2-9)~(2-10)~ (2-11) > L 5d EHRET FiSML 2 pE AT 2 w7
G B JRABE N S
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. o T s -0
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S S R B B Zyo A5 TEy ik enihkF B g

. . X
E, = A(e‘fﬁz — efﬁz) sin? (2-25a)

—A . . X
H, =— (e‘fﬁz + efﬁz) sin— (2-25b)
Z1o a

f7 (2-12) ¢ (2-13) T EA G DB BN ET R TSR BT

— a b
P, = Zeot E,6 (x — E) 5 (y - E) §(Z) =0 (2-26a)

- R a b
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(2-26h)

H9 TE; e E,=0 od (2:230) v &b Py, %2037 6 i 2 A&

. 2jwpghay a b
M = joiPy = 272 (x-3)0 (y _ E) 5(2) (2-27)

boB] 2-11(d) #oF o R IR TR A LR £ B RliR BT
Adche PF O HPORE£He TR GRGEEL TR PGATIIR S AR
FREEHG BA > THBIRDBRN S B 0 oBl 2-11(e) (Z<0 %) % B 2-11(f) (2>0
T E2IV LR ol send Bl B F SR 0 1% 33(2-27) 0 (2-10)

W ) DTIR o AT g

T (2-11) 1 9 5
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Ay = mf hio - (_lellopm)dv = abZ100 == ab = (2-28Db)
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] ? ZA
Y
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R

| .
F4 0 a2 a_:
(a)
YA
o
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YA
|
o I
E+& <P s 5
B s, W E
(c)
Y4
i =W P AREE e
(d)
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IS8 4

(e)

W 2-11 A ERE & B TR
(-} 3 48 & Tk g2 ph 1§ 2IR)

@ AEFREe A EABTR D) EHPFROTESE OFE
FREOTESE ) ()M E%RBEETHPF I ERFNTESE S (€)2<0
T BB EATH S A S B upk TR ()20 R &%
BT SRR E S hERFE PR RERN - [27]
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Rt f BV b4 2-1o REDTEI S

_ _ X
E, = [Ae_]ﬁz + (A7 — A)e]ﬁz] sin a =0
. . _ X
Hy = ——[-Ae™ P + (A7) — Ae/F]sin— - z<0
Z1o :
v
_ X
Ey, = Afoe P sin 1 z2>0
A+ X
H, = e FZsin— > z>0
Z1o a

‘mtd iﬁlg]m Frfj;b?‘i%g

(2-29a)

(2-29b)

(2-30a)

(2-30b)

V- RIS BB 2-12 TR AR R - B G A B Y v - Ma

B TEyp #d T o R FGLETD) P L0k negieh - Ar R ige

SERE R AT

L & 2

X :
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szz—mSIn A e—|ﬁz s (2'31b)
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l 2b T
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|
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e 0 /
. al2 a X

W 2-1240% 5% £5 4B LI LM E T 75 $[27]
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fg5rd o (x=a/2 ry=brz=0) hr &35

E,=A (2-32a)
Ho= A 2-32b
= (2-320)

4 (2-20) ~ (2-21) 2 (2-15) v T EHEME P R HHT CBBIEL

Jy = jweoaeAs (x - %) 5(y — b)6(2) (2-33a)
jw.uoaemA a
My = =720 (x- E) 5y — b)8(2) (2-33b)

FPETERBERFFE A S AR R RS

X

E; =A° sinzeﬂ'ﬁz ; 7<0 % (2-34a)
A mx . _

H; = Z—sm;eﬂﬁz ’ 7 <0 % (2-34b)
10

X .

Ef =AY sin?eﬂﬁz ; Z/>0 % (2-35a)
A™ | mx _

Hf = Z—sm?e“ﬁz ; Z>0 % (2-35b)
10

He AN & AT AW REY AT f e BT BRI
d L RIT w00 (2-33) PRI EI ML b QTR (2-24)
TRE 2 % BT BRI

-1 —jwA a
At = P—f(E;]y — H;M,)dv = P]’ <eoae — M;2m> (2-36a)
10 10 10

BIL o A Z % % B4R E R

-1 —jwA a
A== J (E), — HEM)dv = 22 ep, + 220 (2-36b)
P 2 7

10

He Pp=ab/Ziy -
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PEF?PABIIAETFAIRIRG S ) X AL 00 BPF > T EA TR
AR GRS - FARt 7 TS e 2 BB TR o 0 4 2 £ FIARD
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