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[Abstraci]

This paper presents a dual-wideband bandpass filter (BPF) with high band-to-band isolation and skirt selectivity using
distributed composite right/left-handed (CRLH) transmission line (TL) quad-mode resonators (QMRs). The results of the proposed
distributed CRLH TL unit cell analysis are used to establish the scattering parameters and the resonance frequencies of the QMR
constituting the dual-wideband BPF. A novel dual-wideband bandpass filter is designed and fabricated, using the derived scattering
characteristics. The measured results show that the fabricated dual-wideband bandpass filter has an insertion loss of less than
1.08dB in the lower band, and of 2.01dB in the upper band, a bandwidth of 2.8—5.52GHz and 9.68—12.26GHz, and a
band-to-band isolation of more than 38dB, from 6.34—8.42GHz.
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Fig. 1. A distributed CRLH TL quad-mode resonator.
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Fig. 3. Resonance response of the distributed CRLH TL

QMR.
— S —
RH RH LH| ' |LH
§ " Bd
J | -
314 y . od
] U
d | ' 1
1 I
' 1 ' |
1 1
Y 1 ! 1
[ —d ! 1
he) 1 1
© ] ]
= ) 1Y ' B
© 1Y il [0
> \ \
! \ ! 1
U 1
. i 'l i [ ‘| =
e \ fl i g d ,’
\ i I/ \ /
\‘ U ) !
0.00
0 5 10 15 20 25 30
Freq[GHz]

O3 4. CRLH M&ME 45 2E FZA7|9 &t &M
Fig. 4. Dispersion and attenuation diagrams of the
distributed CRLH TL QMR.



Jobel CRLH A$A R 45 BE FZ7)E o] 83} o]
e o) & AAISITE 19 5 ©Y FR7E AR
T 57d0]aL, 1§ 5(b)—1’4%°d7¥7“€l 548 E017] $130
AAE EA

47)9] FR7)E AHES A
< gRlIsh] flate Hl%@g 2.50]aL T77ﬂ 0.787 mm?l El=Y
ARl TLX-9 7] 3H& A3k Aleke ol ul7| & Al 2819l 10
GHzellA 7]9e] &4 §HE 0.0020]v 19 6 A2k
CRLH AHMZ 45 FX71E o] &g o]F-Ful] ofu}
7)ok, AAE 7F Fx17]9] EAAYUIRAE o] 835fe] who] A
2XEY 72| FY4 X9 2713kE TRIAL A 2AL
©] HFSSE o|-&8+ A7) Al Edo)Ae T A Al
25 o] 37 o] EE A =22 mm, w, = 2.0 mm, w; =
1.0 mm, w,= 1.0 mm, ws= 1.0 mm, /; = 7.0 mm, /,=4.2 mm, /;=
6.0 mm, /,=3.3 mm, /s=3.3 mm ©|t}. o] 3}7] 9] AA| F7]=29
mm x 13.4 mm ©] 3L 0.64 A, x 029 A, 7} HTE A, = 3 A &
e T4 FarolAe] ] shgolnh ke =A1e] 37347C

WE) 8= $47) ol §3tel SS9 7S 1A%

==
=

]\_ Wy

-20

S;[dB]

-30

-40

e

-50

S;[dB]

Freq[GHz]

b
38 5. CRLH M&MZ 45 E(E) S| ol 8% o|Z-HthHd
ofmpy| MA A1 (a) T SR, (b) 4 32|
Fig. 5. BPF using distributed CRLH TL QMRs. (a) Single
unit cell characteristics, (b) four unit cell
characteristics.

2= ZT7|E ol et oS- iy Szt ooty | M|

= A7) AlEFeld Ayl vlaste] Bol a1 gl 2.8—
5.52 GHz®] A WA Tl A= 1.04 dBO] HUEES A
31, 9.68—12.26 GHzS] 7 WA ZI Aol A= 2.0 dBS] 4t
A& AE 5 9Tk 6.34—8.42 GHzS] S7ItHell A 38
dB2] vy 7431 = 714 A Aol & dAEHE 5AAS B
o 31 Itk F 12 Aok o]F-FUld fuir]e] 5AS 7]
9 Ol%-*d%‘x‘ o 1}7] 5437} v]lgk Aolth & i=i-e] o
W) e Ukt RS Be] T Qla, FaEd (3],
[71, [12], [14]°0 H]&} Y& thed 28 Zh=t}

MZ 45 2= STI|E ol3st

3 6. Mz CRLH M&
0|=-ZHHed ompy|
Fig. 6. Fabricated dual-wideband BPF.

0 ,--..-.--..\"N._.vnv.—...‘.\“ D

—g,

J
1
1
| ‘. ‘
20 - ;o ““ AW
it L8O [
— ‘1" E | :",,‘ﬁ :l i ‘l":’{‘:a | ‘J‘ q‘ )
T a0 / ’” 1l PR \
= J L 1 ‘ 1
8 ol V 1|1 g | R
-40 'l‘ ! =| A " - -~ §11_Measurement
:' Wik \5 - -~ §21_Measurement
1
50 i u "'ﬁe' —— $11_EM_simulation
| : ~ $21_EM_simulation
60 -+ : ‘
0 5 10 15
Freq[GHz]
J8 7. CRLH M&ME 45 2E JZZV|E 0|83 o|&=-ATd

o{Tp|ef ﬁIPI Algailold o =8 2z}
Fig. 7. EM simulated and measured frequency responses
of the proposed dual-wideband BPF.

87

www.koni.or.kr



J. Adv. Navig. Technol. 21(1): 84-89, Feb. 2017

F 1. Mokel CRLH MMz 4% 25 2707|5083
olE-Ti ofupylel SA v|m
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