Design of Miniaturized and Wide Stopband
Microstrip Wideband Bandpass Filters
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Abstract

In this study, we proposed 5 different wideband bandpass filter which are all
based on the stub loaded bandpass filter. They are type I (single stepped-
impedance transmission line), type Il (double stepped-impedance transmission
line), type III (m shape transmission line), type IV (single T shape transmission
line) and type V (double T shape transmission line). By using ABCD matrix, the
transmission line of stub-loaded bandpass filter can be replaced by these 5 types
transmission lines.

Type I and type II filter are separately using single stepped impedance lines
and double stepped impedance lines. Both of them have advantages such as
compactness and wide stopband. Type III filter is using n shape transmission
lines, this filter has advantage such as compactness. Type IV and type V are
separately using single T transmission lines and double T transmission lines,
both of them have the advantages such as compactness and wide stopband.

These five types filters all have simulation and measured results, and a good
agreement between simulations and measured results. Hence, if the requirement
is wideband, compactness and wide stopband bandpass filter, these five filters

are effective and feasible.

Keywords: Microstrip, Bandpass filter, Wideband, Compactness, Wide
stopband.
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ws, (mm) wg, (mm) Ig, (mm) I5, (mm) rEEHK(;]{L?;';ii'ESZ}
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P (3.8)

cosf, jZ;sinf; c0s 87.16 j52.7 sin87.16
c o~ -

.~ |Lsing,  sine, J_sin87.16  sin87.16
Z 52.7

B 3.8(b) 3 12 5 01 @B a2 BRE TS d AR E > B RER I
) 0 IS5 Lo~ D, R RS Oy B T B T3] @
L RBC AN TR LT AR 5 I8bL)ATEA S R

FER > T NEIELE R S ABCD Lo & o

A3 cos b, JZs, sin 8, cos s, JZs, sinfs, cos b, JZs, sin 6, cos b, JZs, sin g, cos b, JZs, sin s,
= 1 1 1
[C Dl, jZ—1 sin 6, cos b, jgsin 0s, cos 6, jZ—S1 sin 6, cos b, ]'Z—S1 sin 6, cos b, jz sin 6, cos b,

(3.9)
%+ N(3.9)1 7 @5

Zss, Sin( Oss, + 55, ) sin O,

A = cos bgg, c0S O, cOS(Oss, + Ogs,) —

Zssl
3 sin O, (ZSS1 cos(bss, + 9552) sin g5, + Zs, sin( O, + Ogs,) €0s O, )
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(3.10)
B =jZg Zss,sin(Oss, + Os.) (3.11)

cos b,

. cos b, sinfs,  cos B sin b sin By, cos B, cos O, — jZso sinbgg sin b
C = jcos b, cos b, < 2 Ly L z ) 4 2 1 2 2 1 2

Z SS1 Z 582 2551
-Z
Z

s81

cos O, cos O, sin B, sin sin B, cosf,s,  €os O, sin b,

Z Z

sS1 55 581 552

+ sin O, cos B, ( ) = JZss, sin b, (

sS1 582

(3.12)
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Bl 3.14 ()5 Bk B cha il 2 BRED £ 23 7 wd 4z, 5 52.7Q

THFERO L 8716 TV 1B F ER L A 1 ABCD B 4o N

—_sin87.16 sin87.16 (3.17)

] cos 87.16 j52.7 sin87.16
52.7

¢ o=

cosf, jZ,sinb,
C D

- Zisin 0, sin 6,
1
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PR FAER SO, Oy, b PRI 2 e
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1 0 cos 6 jZ, sinf 1 0
A Bl im0 ] ney, (3.18)
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EEROY ER LA
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_ 2
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wy,, (mm) Wy, (mm) 1, (mm) 1, (mm) ( ‘!pifziﬁ(;tm:)
K=1 1 1 52 10 52 mm?
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cosB; jZ;sinf; c0s 87.16 j52.7 sin87.16
= (3.24)

A By _|. .
[c DL‘[Lsin@1 sin 6, —_sin87.16 sin87.16
71 52.7

B 3.21(b) 5 ™% IV 7] @ﬁ%]fﬁ%@ Rl gl R TITEFIVE @ﬁi%l

s » 2 S v =
AR UG Za1 > Zaz ’ 7

)
K
TS
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cos 0, JZq,SinBg, cos@ JZq,SinBg,
A Bl _| 1 tan 9a2
c DI, jZ—sinHa1 cos 0, j—smt9a1 cos 0,
as
(3.25)
Famd 4o ws)
2 Zal : . 2 . 4 2
4 B] cos O, —Z—smBa1 €os O, tanf,, —sin G, 2jZg,sinf, —j Z smGa1 tan @,
_ az a;
¢ bl cos 6, sinf cos 6, *tan Z
2j o =1 4 = €050, 2 —=25in6, cosb,. tanb,, —sinb, >
Zaz Zaz 1 Za'2 1 1 2 1

(3.26)
Zd mE2 BV UEDY IV A @ﬁa?].%ﬁii ABCD &' » @ 2 7 & #-10 %up

B ek BAREP AR IV A @A TN L SRR B ar
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a;

, cos 6a12 tan g,

- (3.30)
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A B cos@;  jZ;sinb, cos87.16  j52.7 sin87.16
[C D]1 B Zisin 6 sin@, |~ 52;7Sin87.16 sin87.16 (3.31)
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ZbZZCOSHbZZ

A=

(3.33)
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B=j
J Z,,,% cos B,

(3.34)

. €08 B, €0s O, Sin s, COS O sin G, sin O, €os O, €Os Oy, — jZgg, sin O, sin O,
C = jcos b, cos b, + +
Z331 ZSSz 2551
. €05 O, €OS Osg, — Zs, Sin O, sin O, ) . sin B, cosf,s,  €os O, sin b,
+ sin O, cos O, ( 7 ) — jZss, sin g, ( 7 7
SS9 sS1 SS

(3.35)
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ABCD Fr %

A E A=Ay By =By 2 Cp=Chk m AT o

8716 Zy,,% cos 6, cos 6,2 (4 cos 0,2 = 3) + Zp,? cos 0, sin 6,2 sin 0y, 2 + Zy,, Z,,, c0S B, sin B, sin O, (siny, 2 — 3 cos 6, 2)
c0s87.16 =
Z,,zzcosﬂ,,z2

(3.37)

Zy, >sin ), cosy,? (32, cos0,,%— sin,, ) + Z,, sinb,, sind,, (Zy, sinb,, sinb, —4Z, cosb, cosb, )

j52.7 sin87.16 = j—=2
J J Zp,,? cos 0,2

(3.38)

c0s 8,2 sin 8, (sin 8, 2 — 3 cos 8, 2) + Zj,, > cos 8, 2 sin B, sin 0,2 — Z;, Z,, sin By, cos By, cos by, (25sin 8, 2 — cos b, ?)

. 2

J Ly,
sin87.16 =

52.7 J 75,2y, €05 6,2

(3.39)
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