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arriers are launching third generation or

3G wireless networks globally. These
newer 3G standards provide a variety of
services, including data and on-demand
video. But as wireless networks advance,
so too are challenges for mobile phone
designers. In addition, recent developments
in wireless communications have resulted in
hand-held cellular phones that can use up to
seven different wireless standards or bands
including DCS, PCS, GSM, EGSM, CDMA,

WCDMA, GPS and Wi-Fi. Each standard oo 0o
has its own unique characteristics and con- 4
straints and brings with it its own speciyc : :
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challenges. RF micro electromechanical
systems (MEMS) may help engineers design
phones that meet the challenges of inte-
grating multiple bands while maintaining
long battery life and progressively reducing
the overall size of the handset, adding new
capabilities, while keeping these devices small
and affordable.

About 75% of the 100 or so components in
a mobile phone are fipassived elements such
as inductors or variable capacitors. MEMS
versions of these components promise to make
phones more reliable and power efycient.
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Most cellular phones on the market today
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use a transmit/receive (T/R) switch or a band
switch, and/or duplexers at the point where the
phoneds antenna interfaces with the cellular
phonebs chipset as shown in Figure 1. The use
of one or any combination of these depends
on the number of different bands employed
by each of the major cellular systems opera-
tors. Each type of these devices supports the

strict performance limits of one standard or
the other. For instance, a T/R switch is used
with the time division family of standards
(TDMA & GSM), which are half-duplex in
nature. Code division standards allow for
full-duplex use of the frequency band and
use a dual or multichannel duplexer device.
Multiband phones can use a combination of
all three of these devices to provide for full
world phone services.

Typical antenna switches have to pass fre-
quencies up to 5 GHz and are supported with
silicon-on-insulator (SOI) devices, compound
semiconductors such as gallium arsenide
(GaAs), or PIN diodes. These switches con-
sume little power (15 OW), have good isolation
(up to 35 dB depending on packaging) and low
insertion loss (0.8 dB). GaAs and PIN diode
solutions have been the perennial favorites
because of power handling and pexibility. SOI
provides an entry point for new technologies
to participate in this competitive marketplace,
but SOI vendors are ynding that surpassing
the 4 GHz mark is difycult unless new design
techniques are implemented. Finally, standard
CMOS continues to fall behind on servicing
this market, but smaller die geometries are
making it possible for manufacturers to provide
high-frequency products capable of passing
up to 2.5 GHz.
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