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Abstract
This article is going to introduce some new idea and technolo-
gies  which can be used in future mobile terminals (phones). it
covers RF semiconductor , data transmission, and  image cap-
ture area. In this paper, new trends of wireless terminal is sum-
marized at first, then followed by introduction of  FBAR (film
bulk acoustic resonator) E-PHEMT power amplifier  technolo-
gies, date transmission technologies (IrDA Vs blue tooth), im-
age capture solution for video phone. Some of these technolo-
gies are already applied  in modern mobile phone models and
some of them are still under developing, just for designer’s
referrence.

1. Trend of Mobile Terminal
With the development of mobile communications, voice ser-
vice is not the only needs of a subscriber, the mobile terminal
of 3G will hopefully have all the multi media functions. it will
have a big color display, motion picture, high speed data trans-
mission, video capture. As we know, to realize the function that
we want to have, we must make components in mobile termi-
nal as small as possible, and consume  very low power, that is
the reason why many new technologies is used in  mobile com-
munication field.

2. New RF Technologies

FBAR Filter
Maybe 3 years ago, few people knew what FBAR is . but today
, FBAR is not a  strange word. FBAR (Film Bulk Acoustic
Resonator) is a breakthrough of  resonator technology being
developed by Agilent Technologies. FBAR Duplexer won
Awards of  “EDN Magazine’s Innovation Of The Year prize
“and “2000 Technology Award From Wireless Design & De-
velopment Magazine “ in 2000. This technology can be used to
create the essential frequency-shaping elements found in mod-
ern Wireless systems, including filters, duplexers, and resona-
tors for oscillators.

When compared to ceramic-based products, FBAR-based
solutions offers significant advances in miniaturization. Prod-
ucts can be realized in less than10% of the volume of present
ceramic-based solutions. The electrical performance of FBAR
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prototypes is already within a few decibels of the performance
of the current generation of CDMA PCS ceramic duplexers,
and it is expected that FBAR-based products will offer equiva-
lent performance to ceramic-based products .

When compared to SAW devices, FBAR devices can offer
improvements in electrical performance, including the poten-
tial for lower insertion loss, steeper filter  “side walls” , and
better power handling. Additionally, while the difficulties of
obtaining high power handling characteristics in fine-pitched
interdigitated structures presently limit SAW-based duplexers
to the cellular bands, FBAR technology extends easily to PCS
frequencies, and can be used to create resonators that operate
to frequencies above 10 GHz. FBAR technology is compatible
with both Silicon and Gallium Arsenide (GaAs)wafer process-
ing, opening the door for integrated radio solutions that include
both active elements and filtering within the same semicon-
ductor package, and eventually on the same chip. SAW devices
are commonly constructed on Lithium Tantalate (LiTaO3) or
Lithium Niobate (LiNBO3), higher-cost substrates that are likely
limited to integration into multi-chip modules. The relatively
large size of ceramic technology devices makes these devices
inappropriate for integration.   The comparison of FBAR, SAW
and Ceramic duplexer is as below :

E-PHEMT  PAM
E-PHEMT means Enhancement-mode Pseudomorphic High
Electron Mobility Transistor, PHEMTs provide a way to get
the high mobility of Indium Phosphide on a Gallium Arsenide
substrate, thereby avoiding the breakage problems associated
with the very brittle Indium Phosphide wafers. The term
“pseudomorphic” - literally “false form” - comes from the fact
that the very thin semiconductor layer used to form the junc-
tion abandons its customary crystal lattice structure and assumes
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the form of the underlying GaAsS substrate, thus creating a
mechanically viable structure. The main difference between E-
PHEMT and GaAs or  HBT is as below :

In the near few years , E-PHEMT technology is applied to
design power amplifier module(PAM) for Handsets ,  and from
the specification comparison of the PAM available in market ,
we can find that E-PHEMT PAM has much  advantages  than
other kinds of products in both GSM and CDMA field.

3. IrDA Vs Bluetooth
Communications without cables has made computers with un-
touched peripheral devices possible . for short range communi-
cations in the home or office , two technologies are currently
available: Bluetooth and infrared devices , Both have their ad-
vantages and disadvantages , but both approaches can also pro-
vide complementary solutions for wireless data transfer between
devices . the comparison of IrDA and bluetooth is as below :

  IrDA and Bluetooth are complementary solutions which
will co-exist .Different consumer device models would offer
different cableless connectivity options  ( eg Ir , Bluetooth ) to
wireless users , specific solution used in a particular model
would depend on target customer usage pattern  ( eg line of
sight, data rates, ... ) and price sensitivity  .

4.  CMOS Camera module
Until recently, digital image capture has been dominated by the
charge-coupled device (CCD) which relies upon highly spe-
cialized silicon processing that is optimized for the conversion
of incident photons into charge but is not suited for further pro-
cessing of the detected signal. Thus, while CCDs have enabled
both efficient and low noise image capture, they require sig-
nificant support electronics external to the sensor along with
the associated engineering effort and PC board space for a com-
plete imaging solution. The promise of CMOS is to provide an
integrated imaging solution that is small, inexpensive, draws
very low power, and is extremely easy to apply. From this point,
CMOS image sensor is  absolutely  better choice for mobile
video phone.

The development trend for CMOS imager chips is very steep
however. Each new generation of chip design offers higher lev-
els of functionality integrated onto a single chip such that the
promise of CMOS technology is rapidly being realized . in ad-
dition , the combination of improved analog resulting in steady
improvements in captured image quality . and now many com-
panies integrate CMOS sensor and processor into very com-
pact module for mobile phone or PDA .

Embedded Camera module
The picture in the right  is an example of
embedded camera module , it  is an
ultra-compact (12 x 12 x 8 mm3) form
factor, low power, CIF (352x288, pixel
size 4.9µmx4.9µm ) resolution digital
camera module optimized for embeddedEmbedded Camera module
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applications. It offers superior image quality in an ultra-com-
pact package with minimal power consumption (48mW active,
8µW standby ) , all at very low cost. It fits for  mobile phone
,PDA , Video phone or other micro-camera applications .
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