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A New Band-Pass Filter with Symmetrical Attenuation Characteristics
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Abstract

In this paper, Characteristics responded to frequency of a band-pass filter with admittance inverters(J-inverters) is
considered. As a result, it is confirmed that attenuation characteristics of upper and lower frequency is asymmetric. And
a modified circuit and design formulas are proposed to improve the asymmetric attenuation characteristics. By con-
firming the simulated and measured results that are got from designed and made a experiment on the band-pass filter
with the proposed circuit and formulas for design, we confirm that the asymmetric attenuation characteristics of the
band-pass filter are improved without any optimization or iterative design procedures and additional calculation efforts.

Key words : Band-Pass Filter, Admittance Inverter(J-Inverter), Attenuation Characteristic

I.M B A g9 4 £40] 33 A5 AA g9 24
B4 vl AZ2F A5-0l5, U st o] it

dutHd e F3 5] HAd e A9 53 e Agolth olHF oAnr|e] M
48 A2 Y For W 548 ol g8td A E49 492 = 7 AL HE AHE A A
A 255 B2 HAA 2Ase ZAFS A T4 ] B4 EE 19 §3 9] 540
s HAsty, 2 I AT 72 dY 53 o 5o Q7] WEolth Y T3 of3tr]e) vjthA
7)€ AAE] A8 AvE ojgL o] & 47 A9 24 542 = AAN FH449 31 =
o] AL 7R85 g oq4gr)e 9l 7h 2753 G7)9 Fokg A EE AsHAT)E

ME 220 He gokd A4S B $4 5 2AEL oIa AuE S 2E 99§34 elat
29 Aol 5, Fas 7 54 B B o A B 5L AU As 271
sl el QME 72 g9 S das)e ERe AHEE ETRse AgsE Pl 112
FOG SH EHS A F RRE U ¢ B, 18T o1dF B A¥H FRE en)g 4
A A1) B Uelg FH0R AH A A AT AR -85 Fae 999 A5 2 54

N oF

o

"2 AAEAB)E THAYALY, VYALY, £FR FATOR 59T H35 4AANYS A7 FAAYh,
CAFNEL A 7]5"]—‘-5}4}(Depmmem of Electrlcal Communication Engineering, SoonChunHyang University)

‘&= T W I 20080523-118

CFAYELA 2008 89 1Y

FH

e

884



S HAHOE $AE & gt ¥ AA e
73] B2o) W$- ghitele] R4 MEET) e
dHE ?‘WE Stk e, B lWE 7RE ¥y
AWE TrzHT H2E P 7 AME e

Aol 7} ELE‘r T SRS #el Zol7k 2 3z A
T, 3R AAA tFd 549 S2E FH=
%OW W2 A e T g 718 i R

HOoE, AlEY ]*3_ & ol 8T 43 4A Y

J8 1. 4% 242 48 199 32
Fig. 1. A J-inverter circuit using lumped elements.
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Fig. 2. A band-pass filter with 1hc J-inverter shown in
Fig. 1.
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Fig. 3. A capacitive-coupled band-pass filter from Fig. 2.
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Fig. 4. A transformed structure of the first J-inverter
shown in Fig. 3.
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Fig. 5. A parallel resonator of the conventional inverter
structure band-pass filter,
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Fig. 6. A paral resonator of the proposed inverter st-
ructure band-pass filter,

Lan
Ya
Can Lot

T8 7. 349 B4 54S 2% 49 B3 ]

Fig. 7. A band-pass filter with symmetrical attenuation

characteristics.
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Fig. 8. A capacitive-coupled band-pass filter from Fig. 7.
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Fig. 9. Simulated results of the band-pass filters.
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Fig. 10. Measured results of the band-pass filters.

NE QMY T2 B 3} olsbrle) A At

AT, 42 Z045 A4 99 24 54L AA
871 A% T4 2545 £ A5 82 24 BY

(@) 7129 WY $F o357

(a) The conventional band-pass filter

a8 1. 99

888

o AN S 18ty 375 MHzZ AR 8At A
¥ Y 3 g9l oy g & 14 A
53, AEY oA 2 A # FHF $H &
AL 19 99k 18 1001 712 Uy £3 o579
Fi4 28 A Bastd Yehdth 71E gy

<4
=l

53 oar)o vt A 44 540 B =&
Aty szg HAAS S MAES FAT F
Atk 27 99 AlE#H oA vl A, 300 MHzolA
o 743} B40] 20.5 4B AAH T, 18 109 Z4
Ao M= 235 dB AAMETh 29 112> AZE 7]
Z9 2uE 72 0y 53 d57)g £ =79A
Ad AHE 72 g F3 A7) Aol
32 A ARAEE Jerd e AHATE(1.6%0.8
mm)E o433 H, AYHT FoH £=1.0, 3.7
mm)$} TY( 4=0.23 mm)E o)&-3t] FAEAU 1
1) 2ol 71E Y 53 Aupr)g F4¢ 2
719 A2 F7he AR AJE Uy B3 A7)
= &7 A *7}3’-_ s, A ZHA] 234E 74 7]
A Al B fosfopst gt B9, dutr)e A
A FRrsg & 155—01]*191 AA Foedt 7
ARG S, 2x Abole] 1A Aol AsjA Ak
g9 53 odnpr)9) A1 A7t 71E WY 53
oqu71el A2 A7) Hlg) AF ALE AbRHET

v.Z =

g F3 oAutr] AAA, AHEE AME A
+ 7 g o2 §4e RS 37] Wl

BAY Ju7)] B Ao JFL v :
FAAE 71Ed AAE -IHEH F2E o]&39

(b) A%E AN T3 A5

(b) The newly proposed band-pass filter
72 2 AYE 729 09 F3} o5 Al

Fig. 11. Photographs of the conventional and proposed band-pass filters.
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Table 1. Comparative data of conventional and proposed band-pass filter's elements-value.

AQHE IHE A& g9 Fi o] [ 71E e Ag Uy B3k o3
Co=Css [pF] Ly=L,s [nH] La=Lys [nH] Ca=Css [pF] Cu=Css [pF] Lpi=Lys [nH] Ci=Cs [pF]
24.52 13.50 1326 14.00 15.00 12.28 2533
C»=Css [pF] Ly=Ln [nH] Li=La [nH] Co=Cas [pF] C1=Css [pF] Lo=Ly [nH] Ca=Cy [pF]
8.047 13.67 13.26 14.00 5.701 14.48 2533
Cy=Cy [pF) Lps [nH] Lg [nH] Cas [pF] Co3=Cy [pF] Ly [nH] Cs [pF]
5572 14.68 13.26 14.00 3.948 15.25 2533
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