RF Front-End becomes an
essentiadl  characteristic. For example, for mobile
telephony, newer system configurations will require the
usage of the existing 2G, 3G fregquencies plus the newly
83G dllocation. Since these three different generations
require frequencies that are significantly separated in the
spectrum, conventional multiplexers would require filters
with additional Low Pass (LP) or High Pass (HP) filtering
to nullify harmonic resonances [I, 2]. For example, for
the fa = 450 MHz 83G band, conventional resonators
would have harmonics at nxfa, which would interfere the
GSM 900, 3G 1800, and 83G 3200 bands [3].

A good alternative to conventional LP and HP filtering
in wireless systems is the usage of Metamaterial (MTM)
filters based on closed loop zeroth-order resonators with
harmonic resonance suppression [6, 7]. Moreover, MTM
dlow filter miniaturization, particularly useful at the
lower frequency spectrum (i.e. 450 MHz, 900 MHz).

Directional filters are excellent candidates for channel
separation since they can be cascaded to form a
multiplexing network [4]. In order to suppress harmonic
resonances and to miniaturize the structure, MTM closed
loop resonators can be incorporated to the Directional
Filter [7].

Inthis paper anovel multiplexer using MTM directional
filters is presented for mobile multi-band transceiver
front-ends. The proposed system operates at the 83G 450,

GSM 900, GSM 1800, and W-CDMA 2100 bands for
geographical Region 4 [3].

The rest of the paper is organized as follows: Section 2
shows the architecture and characteristics of a MTM
directional filter; Section 3 presents the proposed Front-
End design using the MTM filters; and finaly conclusions
are presented in Section 4.

2. MTM Directional Filter
2.1 Directional Filters

Directional Filters are four-port structures having a
bandpass response between ports | and 4 and its
complementary rejectband response between ports | and
2. Idedly, at the center frequency, no power istransmitted
to port 3 and none is reflected to port I. The principle of
operation of these filters is the constructive-destructive
interference effect produced by the electrica distance
between the resonator-coupling points [4]. Figure | shows
a conventional planar directional filter composed by two
2/ 2 resonators, where 2, represents a guided wavelength.

1|g/2
resonators

E i . 2

T T,
Figure 1. Conventional planar directional filter.
An example of a multiplexing network composed by

four directiona filters is displayed in Figure 2, where the
input frequencies/a,fb,.fc,Jd and.fe are split into 5 different
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Figure 8. Proposed Front-End using
MTM directional filters for multiplexing.

Figure 9 shows the simulated response of the multi-
band (2G, 3G & B3G) Front-End using [8]. As it can be
seen, the signals are well split without disturbance of
higher harmonics.
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Figure 9. Simulated response of the full
multiplexer for 2G, 3G and B3G bands.

4. Conclusions

A novel channelization multiplexer using MTM
directional filters for Front-Ends was presented. This
subsystem combines the B3G 450, GSM 900, GSM 1800
and W-CDMA 2100 frequency bands. The use of MTM
Directional Filters allows suppression of harmonic bands
without the use of additional HP or LP filters. The
proposed Front-End offers a simple configuration and is
highly miniaturized.
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