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Dual-Mode Balanced Filter in Symmetric Composite
Right/Left-Handed Transmission Line Structure
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Abstract

In this paper, a dual-mode balanced filter with symmetric coupled composite right/left-handed transmission
line is introduced. Unlike the other symmetric structure, this configuration has the ability to operate under both
common- and differential-mode excitation. These properties are achievable through providing physical short
circuit by means of ground vias at the center of each unit-cell along the symmetry plane of the structure.
Because the CRLH unit-cells are operated under both common- and differential-mode excitation, we
implemented a balanced filter using these properties. To validity these features, a five-cell four port coupled
CRLH-TL is simulated, fabricated and measured and the obtained performances agree with the simulation
results under both common- and differential-mode excitation.

Key words : Composit right/left-handed transmission line (CRLH-TL), Common-/differential-mode,

Dual-mode, Balanced filter
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Fig. 1. Block diagram of receive system using
dual-mode balanced filter.

I.0|8EE

0kl
o2t
!

Bl 0| &

712 AEARY SUgEE AEE JYEH A
(L)@ B8 AN E TAH Yt o] =
Boj| A 913381 CRLH AEAZE 7|& AL
g FHAE(CHZ BE AYE(L) FEol F71

g, +94 ; CRLH AFAZ 3129 o]FE

DL
We
1.
Is L2 2¢, | 2¢c. La2
I o—mmM— o
Lo
> e

8 2. 7|29 CRLH M&MZ cfe| A (a)
Oo|aZAEZCSZ T8 (b) S7HE2
Fig. 2. Conventional CRLH unit-cell (a) microstrip
implementation and (b) Equivalent circuit.
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Fig. 3. Symmetric CRLH unit—cell (a) microstrip
implementation and (b) Equivalent circuit.
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Fig. 4. Symmetric CRLH-TL unit-cell (a) Dispersion
diagram and (b) Bloch impedance.
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Fig. 7. (a) Measurement configuration of common
mode (b) Compare simulation with measurement
results.
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