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Abstract

This thesis uses wideband hybrid ring with shod apen stubs to
design even and odd -mode  Chebyshev wideband filt8iise
characteristics of the wideband filters include evistopband and flat
group delay. The filters in this thesis are opetadé central frequency
3GHz with nearly 100% bandwidth.

According to the synthesized filtering functionglary analyzing the
corresponding circuit, the impedance of each trasson line section
can be determined. The circuit shows pairs of puaginary
transmission zeros that can improve the group déktyess. Using
equivalent circuit designs stepped impedance strectf wideband filters
for wide stopband and miniature size. All of thecuaits are fabricated on
Al,O5; substrate with dielectric constant 9.8 and 15mitkihess. We
utilize coplanar waveguide (CPW) structure forQ5thput and output

ports, and use coplanar stripline (CPS) implemanmtat
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Group delay (sec)

Lr(dB) BW(%) Z, (Q) Z; (Q)
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17 98.14 61.56 43.68
18 96.18 62.87 44.85
19 94.21 64.09 45.97
20 92.25 65.22 47.03
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B 3.5 % I & ik 4F 45 904 o2 3 4t i ]
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U B AT £ R LT e R
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() (b)

W 3.7 £ 5 mAFS ph R Bhenw P AR Rt B2 (@B HCEHE (b)F WEH
t

(\/1+7—1)212+j2(t2—])zz+j zl(\/ﬁ— 1+jtz2)

o t(m—l)zf—jz(tz—l)zz—j zl(m— thz)
() o ([ o]
o _t(x/1+7+1)zf+j2(tz—])zz+ zl[—j(\/?tz+ )+tz2

!—82122 —4z) + (‘42122(221 - 24 &7 (kW &22) [ﬂz}
Sﬂcir —

r (3-1)

(3-2)

| |

_+(Z -4z

— - (3-3)
8zz,+4z, +j (12‘zfz2 + &7, )[ﬂ

+(—4zlz2 (Z2+2)-4z] (1-2,7)- &22) iig
~j(42 + 47z, + 822 1+ (2] + 42 )b
_4j21222(1_ V1+t2)

—2jzf((622— 22 1+t2)[ﬂ2— 4222, 8

S =z —— - - (3-4)
8zz,+4z, + ] (1&122+ &z, )[ﬂ

+(-422,(Z +2)- 42} -2, )- &)

-i(42 +4Zz,r 2] )T+ @+ 20

S, =0=tang,={ 0,j ,-j} (3-5)

£ R TG 21 &0k I AT 5O fod B(2-1)5¢ > £ (2-7)F R
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0=1.15> R|(2-1)7 % = (3-6) > 42 F #4-(3-5)7 F 18 e} B3 T 1K 4F 4% 4e(3-7) -
B isi@* 234742 Cameronght B & = > & » T #(3-6)k ~ {8 > 7 {FF 5@

7 P(t)fr F(t)4-(3-10)% (3-11)-

Q=-1.15 tard) " (3-6)
Q,={ +£1.15 } (3-7)
P(Q) =1+ 2?2 +Q* (3-8)
F(Q) =1-1407% + 170Q* (3-9)
=115 tar) g P(t) =1+ 291%2+ 1'47 - (3-10)
F(t) =1- 1491—2+ 17 (3-11)

#-(3-3)~ (3-4) ~ (3-101r(3-11)iT £ 15 » 7 17 F|(3-13)w(3-14) > £5 it 7]
F oo FAFH % bk 3T 00 S Be(3-12)0 i (3-13)% 21 (3-14) @ fw PEHuRRT L
fy;@ﬁ%]?;g&afiﬁ s PR R ELYOATS D[RR 40(3-15) 0 & HE ek R T 0=
90° = KB MEMF T RpAEL B 2404 3.2 ?H?%zrﬁ%‘] 3.6°S
SHck ¥t B4 B 4o 3.8 3.9¢

Su(tand) _ €F (tard )_ o (tan9 )

3-12
S, (tand) P(tard) S (tard ( )
-8z, -4z, +(—4zlzz(zi— 2 &2z W &22) i
I (tang) _| +(z' —42,") 1" 313)
L (tand) - 47%z,(1-/1+1?)
272 ((ez2 — 22 1+t2)[ﬂ2 +hg?,
Su(tand) _ £F (tard )_ 29.75- 18.48° +&t* (3-14)
S,(tang) P(targ) 1.75 2.64+t*
Z,=652X ,Z,=2Z,= 47.0Q (3-15)
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@ (b)
W3.0L 5§ B M BeenT B AR B2 (@B HEE D) R

_zt’+2(z+2) 52221 - j 22, (3-16a)
Zt—j2Z+ )t = 2224+ | 22,
—1 2 2 i
e T
j2zt +(Z +22,2,)0- | 2(2,+ 2,)

—4(z,+2,) + 2(22, (2,+ 2,)- 2,(2; - 2))F*
HZ —42,2,+ 222, 42 2,)F*
[4z2,(z,+2,)+ | 22,2, (3, + 4, )T
222, +22,2,+ 2222 2+ 2,2+ Z ) 2, +2 ))F°
~122(Z + 22,4 22.2,% 2,2+ 29+ 2,2 # 2 ))F°
| HZ +2202,+ 42,2, + 2,) 1"+ | 22724°

even

Sﬂdr — = (3-17)

(12228 + 22 (2,4 2,)1°+ | 22727
[4z,(z,+2,)+ | 22,2,(32,+ 42,
-2Z22,+22,2,+ 2222 2+ 2,2+ Z )+ 2, +2 )
-j22(Z +2,2,+22,2,+ 22,2, + 2 )+ 2,z + 2 )
| H(Z 4222, 42,2+ 2) T+ | 22217

% cir
1

_ (3-18)

SZ:LCir =O:> tanez :{ O,J ’—J ,J\/E ,_J\/F} ,k :% (3'19)
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FELH R D M AR B 40(3-22)) B fs 38 * Cameronsng = gt B £ P o 7 #(3-21)

o ts o R E] SRS P e F(D4(3-27)% (3-28) -

Q=-(tang)” (3-20)
.1 1 _Z
Q =i-jj—, ——L k== 3-21

Z { MRS } 2 &2
P(Q) _%+ kk Loz 0o (3-22)
FQ) =S g4 Bl 52 BK) s (3-23)

Ak)  Ak) A(K)
Ho AKK) =11.67+ 5.88+ 11.67 1k (3-24)
B(k) =-13.49- 3.88 - 13.6¢ ik (3-25)
C{k) =3.83+ 2/ 1+k (3-26)
Q= —(tané?)_lﬂf ’ P(t) -%+kT1[-t%+t_} (3-27)
Fay=SWd, Bl Bl (3-28)

AK) t AK) £ AK) t°

#-(3-19) ~ (3-27){-(3-28)ic £ 1L 15 » 7 (7 F|(3-29)> £5 whjk F|F o W £ bk T
i #e(3-14) 0 ¢ (3-29a)% *+(3-29b) L 1945 B 3.12F 4v§ k = 1.56pF » #ar il
BiTa oo FlptiEPek 339 k=1562 %% B RET FTEY “73 fLfmid
40(3-30) > @ f? SHF AR T 0= 90° R AR P AT HFEM AL RABL B L
Bt ok 3.4 FH4rR 3.50 S S8 ¥t & Fl4oF 3.13{0 K 3.14-

Az, +2,)- 222, @, + 2,)+ 2,7~ 2B

Sldlr (tanH) (Zf - 42122 + ZZfZZ— 42223)@‘1
cir 2 2 3 2 5 (3'293)
"(tand) [2Z2}+22] (z,+2,)°+ 224"

S, (tan8) _ eF (tand )= KA K )} £kB k JI° + kC k YE* (3-29b)
S,(tand) P(targd) KAk I+ Bk AKJE+AKYD
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