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A Filter Synthesis Method for Multi-Band Filter Design
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Abstract

In this paper, we presented a new LC prototype synthesis method for the multi-band filter. For synthesis a multi-band
filter with the required frequency response, we proposed the diagram of poles and zeros, also, we proposed the opti-
mization process for finding the combination of optimized poles and zeros. From the transfer and reflection functions
calculated from poles and zeros, we performed the quasi-elliptic LC prototype synthesis of multi-band filter. Using the
proposed LC prototype synthesis method of multi-band filter, dual-band filter operating at GSM(880 ~960 MHz) and
ISM(2,400 ~2,500 MHz) and triple-band filter operating at GSM(880 ~960 MHz) and ISM(2,400~2,500, 5,725 ~5,850
MHz) were designed and fabricated.

Key words : Filter Synthesis, Multi-Band, Quasi-Elliptic Filter

I.M E g o] YHES U9 FiiE e E 47 A

stojof 3lal, o]ES Af ] Hl B Alzto] &

2o T Al A2 s ddvolA 83 Bk ojye} 329 277 AAw o] A
GSM, PCS, Wi-Fi, WLANZ} & ofg] An|27} 7} . AEY WMEYAE o] &3to tF H9gS ¥4
SHAEA the oA T2 e= RF EE°] 3 e WS Lok tiRaE cavitylt waveguide 7%
234 =k olol whe} RF front-end THe] T8 2 7R gud 2A2 e wx A% 7
F 39 el thE 0o UEo) BF A5 B 22 ol8F A7E A5l FAY, o A9 B
w3 ojolA oY Nz AT 3 FuEA A7) WA, 1 A0 2l BE AZY AF 52
[]~[4]E MZ be 54 W< 2te dHs 2% 5o AA ARe] AojAa gR7)5 1kl f4E 0
AU A GHE ol&ste ths t9S I factorZ 3} =2 4 £AE oI, U] &

ot
=
L

A AR 687 (Department of Electronic and Computer Engineering, Chonnam National University)
HoT o 20100723-096

A A Y94 (e-mail : limys@chonnam.ac k)

gz} ;20101 92 24

)
> Hd

o
e
L:m

1259



SEEHEEERGE B2 5 F1158 2010FE 1A

$51(dB)

Band 2' Band | Band 2

Sy WO -0 -] Wpl Wy OOy By

(o) F35 3

(a) Frequency response

Jo Q Zero
pole
&Szﬁ,ﬂ x ¥
Sp3
Spg
@541 23
s
=pl i
Spd Sps Sps
G
Spo
D Sz274
Sps
Sp7
@ Se6.8

() theshe T80 Gl tolo) 1

(b) Corresponding pole-zero diagram

SERREE R EREEER
Fig. 1. Characteristic of multi-band filter.

1(Zo) &a(Ls1) g&\s}\) gm)

gl'(Lpl) g3‘(14p2) g3'(LP2) gl'(Lpl)
(o)) (O3 (2] (2}

“'gl(cpl) “'gS(CpZ) “'g3(CP2) “'gl(cpl)

d8 2. Aldd o5 Wy 2He £ Bl L0 ==
E B

Fig. 2. The proposed quasi-elliptic LC prototype for a
multi-band filter.
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Fig. 3. Flow-chart of algorithm for determining optimi-
zed poles and zeros.
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Table 1. Initial values and variable ranges for multi-
band filter parameters.
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Table 2. Initial and optimized values of dual-band fil-
ter parameters.

i 27 & A43t8 g
Sy £0.98i £0.9329i
Sp28 +2.35i +2.3643i
Spap7 £2.55i +2.522i
Spap6 0 +2.8832
Sps 0 0
S21.22,(3,24) £1.8i +1.8014i
825.26,7.28) +3.8i +3.7998i
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Table 3. LC prototype of dual-band filter.
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sized dual-band filter.

olth, A7, 541,09, S3.47, S5 Yook BEHH T
I s, Spges Yo FEEE ZEO|H B
ME s, Spqr, Ss= 0183 Ds)9t Y&
o] 75tk

D(s)=0.0187s> +0.0901s* +0.2379s°

+0.762552 +0.5752s + 1

_ Dys) _ 0.0901s'+0.76255> + 1
> Dyls) 0.0187s% +0.2379s% +0.5752s

1263



BEERK

*E
)

WXGE B2 % H113E 210815

l lepa

(a) %Eﬁ.‘l] ‘_rL}_ 3‘1 ‘_rL}_ Eﬂzf‘ WL,FO.z, ILX1:1.04, ZLX2:5.875,
WLp1=0.15, le1=8, W1p2=0.2, le2=3, Wep1= lcp1=3.9, Wep=
lcp2=3,4(11;_]"?‘]: mm)

(a) Structure and geometry values of the filter(unit: mm)

(b) A=HE B A7

(b) Photograph of the fabricated filter
a8 6. AIgte HHE o]F WY ZH
Fig. 6. The proposed planar-type dual-band filter.
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Fig. 7. Comparison on the frequency response of the
dual-band filter.
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Table 4. Initial and optimized values of triple-band fil-
ter parameters.
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The quasi-elliptic LC prototype for the triple-
band filter.
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