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Design of Multi-layer Planar Type Microwave Filter
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Abstract

In this paper, a planar type bandpass filter in
multilayered PCB is presented. The multilayered
PCB structure has some advantages on fabri-
cating microwave devices such as the size reduc-
tion and ability of tight coupling by folding or
embedding. The proposed BPF has two transmis-
sion zeros at the both sides of the center fre-
quency by using independent electric and mag-
netic coupling structure. The designed BPF with
four layer teflon PCBs of dielectric constant 2.94
has dimensions of 24x20x1.524 in mm, center
frequency of 247GHz and bandwidth of about
100MEz. A good agrement is achieved between the
measured result and the simulated one. The
influences of air gaps between the layers are

also analyzed and presented.
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Fig. 1. A plane structure of BPF & Coupling factor
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Fig. 2. Equivalent of Stripline of BPF

9 19 Ak 29 S7HEEE T4 s,
I8 19 Yaold 28% 2% FEE viehe o=r™
28 AFAE 029 Yuda FHAA 4(1)F %

stof EAT o UTH7-8].

Z+ jZtanl

Zin = 2y Zo+ j Ztan 30

AFA YulEs YRS o= o
2 ook ERHE 25 RED 0 olEUHA Yas)
7% BEQ o) ojSrlEs Yot 4 ()2 EHE.

JYatang, + jYytang,
Y, — Y, cotg tang,
JYautang, + j Ystang,
Y, — Y, cotg tang,

YAc: }/2

Yio= Yo @

A7 Yo' he] 94 E& o=HEX, Yae LY 7]
F EE ozuEx, Yo bY AuvEx, ¢ Lo A
713 Zol, dr= L] 713 Zolojt}.
pp7EA 2 Y, Yool A Ya vEHE 4 BT oj=rd
2 Yoo Yoo & 7|5 EE OEUEZ Yi, Yoorr T

AoF FHEC

_ Yo+ j Yestands
Vo= Yo Y+ 5 Y tang,
Y, + jiYstang
Y, =Y Ao 03 3
» o Yo+ jYatang,
vy Yo+ Yitans,
e * Y, + j Yptang,
Y, = Y + j Yitang, €)

© Y+ j Ygtang,



Chs BEE x1%u el 47

ANAM You b9 94 BE o=nEx, Yae LYy 7

& B= omvEAs, Yo' LY o=rEs, diw Y

H71% o], dse Lol 1714 Zololh

Yool d Q% HG 2ue ke WA 4 RE o

ZuEA Yoo}, 74 EE oZHEA Yoo 4 (@2 I Rt S S S ey N |

E%%q. ) 15 1.7 19 21 Zzeqf!tGHi'? 28 31 33 385
(@) Boll th3t Coupling 7183} % Poled] o}F

SR

_ YCe + ] )/(a5tan¢5
o= XY T Y gtand,
_ Yoo + 3 Y stang; o]
Yo, = Yoy Y5 + i Yotangs @ Sl
Cﬂ7]}\‘] YeSt‘ 15-’] O/\ e 0151]]%—}—\-/ YOSL. 159] 7] 80
'/;: EE 015]]]%&, (PST‘:— 15_(;] %:17]2(# ao]o]q. 14 16 18 20 22 frZe.:, ;:Z 28 30 32 34 386
) 2 o
metA A el=rEs gl (b) Col ¥} Coupling Z7]#3} B Poles] o}
2% 4. 2% 19 B, Col tigt Coupling 7]
Yo+ Yoo Y= Vi ¥stol m& Poled] ol
Y= YDBQ_ Yy, YDe‘|2' Y,, ) Fig. 4. In Fig.. 1, Pole’s Moving by B, C of
9 2 Coupling factor
7k frk
R e N V(o) =0, Yulw) =0 0
Port1 _| [ —= | | Portz
| | 2 BRe 29 19 B, AN Age 19 19 °C
Yol v Yoof £f v o 7o) wisel] wehy A L AA Ade 27 2
iy 2 Aa wAd AAE 98 A 28 4
= LT = = ag1e) B, C Wil gt AA @ AAe] Agere W
1% 3. AokE BPFY 57132 38 =3 94x9 #HiE Hol Aotk BE 7)1 A
Flg 3. EquiValent [-network of Mult’i-layer Zﬂii*‘& @ %1:‘4 %ko] Z:}—iﬂ ]j__i]-o’] v?_j‘]_zl\_7]> LH
Filter of BPF Y
ki,
= oW Ao e Adteke o] Zt4ATa g
4 O)F 29 39 Sz pAR 4 Qo e 0 JTE HUNSE AT ael dads A%
4 X e 2 U EZE L X = 7
AN BV, Yok FWIL WY o 3 1 T SR SRS A TS AR

7 Al 21719 oj=uEXAE 00] Hial, Y prototype

e 9 9 e 7T 2. 3D EM A|E28|0|A
. = (i}

29 29 SH82E NZ2 sl AAHOR UAY

o A% Mz TAAE VN9 208 wEgon, 34
aeheE 2o A 2 A AL

o E T A 219 B, Co Zolz Be =7] AB)S I

33



(@) AAAQ A =3
{a) The shape of filter

(b) Each layer structure
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Fig. 5. HFSS structure
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Fig. 6. HFSS simulation result
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(a) Fabricated Filter
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Fig. 7. Fabricated Filter and Measurement
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