EEEHEETHIGE 525 595 2011F 9A ST 2011-22-9-15
http://dx.doi.org/10.5515/KJKIEES.2011.22.9.912

A F54 o)l BY 2AS FEE CRLH
=

2] 7} ,qu

1771
CRLH Rectangular Waveguide with Balanced Condition above
Cut-off Frequency

et

l-'J

43 -0 8l
Dong-Jin Kim - Jeong-Hae Lee

o
=

=0}

B =FdAMe 2o Ad Fu4 o)A HE ZAS WE sk CRLH(Composite Right-/Left-Handed)
27t Eopgko] AAH AT Algte CRLH T 2 54 FIgdA 59§83 FAE SAS YEl=
shte] et 2B £ §8 fFHES T —'v:‘ el 231 el €] H-plane ofole]| A2 FAJE T Eopt
Wil Al w9l Fele] He-plane OMEVL g AEHS ofolg i Abol] AT ALS HAdtstd
RH(Right-Handed) ™) <) 2} LH(Left-Handed) T < <] HHE As 2dste A2 2 HE 31 FI4E 540
Aojd = glonz Hy 2L WSl CRLH =3h3te] AA|7} 7Hgsith A7 CRLH EJH TFZ9] A
< 93te] wak AFE 7t I EF AAHJL, AlEEHOIA B 5 ARE FEH A9 F4 oA RH
g3t LH e Afelol W= Zho] EAYsHA] b= H¥ 249 CRLH AFAH 545 el

Abstract

In this paper, a composite right-/left-handed(CRLH) rectangular waveguide satisfying a balanced condition above the
cut-off frequency is presented. The proposed structure consists of one shorted stub and two twisted H-plane irises which
produce an effectively negative permeability and permittivity, respectively. The CRLH structure can independently con-
trol the series and shunt resonance frequencies of a CRLH transmission line which determine the left-handed(LH) and
right-handed(RH) bands due to a minimized coupling between a shorted stub and twisted H-plane irises. Thus, the de-
sign of the CRLH waveguide satisfying a balanced condition is possible. To analyze the CRLH structure, a crossly
connected equivalent circuit is derived. The simulated and measured results confirm that the proposed CRLH waveguide
has a transmission property without a band gap among the LH and RH bands.
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Fig. 1. Unit-cell structure (a) and equivalent circuit (b)
of conventional CRLH rectangular waveguide.
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Fig. 2. Imaginary parts of series impedance(Zr) shunt
admittance(Y7) for T-equivalent circuit of con-
ventional CRLH waveguide.
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Table 1. Comparison of parameters of equivalnet cir-
cuit for a shorted stub with/without H-plane

iris.

Ly Cy L, G
Only stub |0.614 nH | 0.653 pF

Stub with
H-plane iris

0.201 nH | 1.910 pF [5.253 nH | 0.279 pF
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Table 2. Comparison of parameters of equivalent cir-
cuit for a shorted stub with/without twisted
H-plane iris.
L C L C,
Only stub | 0.642 nH | 0.469 pF

Stub with
H-plane iris

0.648 nH | 0.450 pF [4.561 nH | 0.704 pF
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Fig. 4. Unit-cell structure (a) and equivalent circuit, (b)
of CRLH rectangular waveguide with balanced
condition.
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