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' FROM THE HOD DESK

I am very happy that our ECE department is relasing our
"department e-magazing version.6 named "WIZARDZZ V.o
for the even semester of 2014-2013, Depariment of ECE has
| been releasing e-magazine once per semester since
November, 2012
This e-magazine is surely a channel to prove the hidden
talents of both  ouwr faculty members and  our
students not only in technical but also in literature.Our ECE
. Department aims at  keeping students abreast  of
the current technological trends and due consideration is also
paid to enhance their skills in communication fine arsete. |
hope this e-magazine provides an opportunity to the students
and staff members to lend free expression to their pioneering
and imaginative thoughts, This e-magazine plavs an active role
jin gainig latest developments in the field of Engineening and
also presents the achervements of the Department. This
e-magazing would surely help in building our promising
Engineers to become expertise in the field of Electronics and
Communication Engineering .
| congratulate the team of staff coordinators and the students of
"WIZARDZZ V.6 " for their radiant and
ovel efforts | wish them All the Best for their upcoming deeds

Dr.M . Shanthi
HODVECE

From the EDITORs desk

It's been a great pleasure in launching the sixth issue of the
e-magazine, which creates a platform for exchanging all aspects
of electronics and communication technology.Forthcoming
versions of this magazine will be published in each semester

Al the commencement,we express our gratitude to our HOD
Dr.M.Santhi for giving us this oppurtunity and Dr.S A Arunmozhi

for guiding us in this venture. The students came up with many '-\ \
informative articles on the recent trends which has made wizardzz
2k15.an issue on contemporary ideas

Editorial
&
Design team




O v . To become a leading department of Higher Learning and
ur vision a Research Center of Excellence in Electronics and

Communication Engineering.

To enable budding engineers to obtain technical
exposure in various areas of Electronics and
Communication Engineering.

To nurture career improvement

To initiate and sustain research activities in the
department in cutting edge areas of Electronics and
Communication Engineering

To develop professional and ethical attitude in the
students.




PROGRAMME EDUCATIONAL OBJECTIVES

The Graduates of Electronics and Communication
Engineering will

J have a strong foundation in the required sciences in
order to pursue studies in Electronics and
Communication Engineering.

(1 have a broad exposure to the students in various topics
related to Electronics and Communication Engineering
fields, to enable them to excel in their professional
career/higher studies.

] possess innovative skills in order to solve the technical
problems which will arise in their professional life.

(1 have professional and ethical attitude and an ability to
visualize the engineering issues in a broader social
context.




PROGRAMME OUTCOMES

Engineering Graduates will be able to:

 Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

O Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

0 Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

d Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

d Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

L The engineer and society: Apply reasoning informed by the contextual knowledge to
assess  societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.




Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of
and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations,
and give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.




PROGRAMME SPECIFIC OUTCOMES

Graduates of Electronics and Communication Engineering will be able
to:

( Comprehend and demonstrate the principles and concepts of
Semiconductor theory, Signal Processing & Embedded systems in the
fields of Consumer Electronics, Medical Electronics and Defense

Electronics

A Apply emerging Information and Communication Engineering
Techniques to solve real time problems
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NANURE NAN(O FUT)URE(ELECTRONICS)

Manatechnology can be defined as the science and engineering invalved
inthe design, synthesis, characterization, and application of matarials and
devices whose smallest functional erganization, in at [east one dimension, is
on the nanometer scale or one bilionth of a meter. At these scales, consider-
ation of individual mefecules and interacting groups allow controf over the
macrascapic chamical and physical applications in medicine and this article
outlines sorme such applications.

Today,the applications of Nanotechnology are at experimental stage
wxcapt faw applications which ara commarcialized like applications in Solar
cells, dreg defivery system, atc. This Is mainly because of the possible diffi-
culties in manufacturing at commercial scale,

Hanotechnology in the next decade:
Even though nanatechiolegy 13 in the reseasch level, it will be commercial-
ized and available for averyone to wtilize its fruits, in the next few years.

Architecture

In the recent advancemants in architecture, erecting of many floored
buildings is not an tough job (Ex: Burj Dhubai). But claaning the windows
and maintaning temperature inside the bulldings is very tough. Here comes
the influence of nanstechnolegy where the invention self eleaning and |nsu-
lating windows will sohve the issua very sasily. Even antimicrobial coatings
are to be used for toilets to avoid the spreading of microorganism.

Medicine

The targeted drug delivery system which is new and helpful,is found 1o be
less side effective system to deliver the drug directly to the affected organ,
i:? the advancement of rlu'ldhi:hnnhw, The advancemant in nanotechnola-
gy includes the antimicrobial medical instruments to be used during opera-
thams ete.

Electronics
Moore's |aw {number of transistors in & chip doubles every 24 montha) s
wvalid only if nanotechnology persists. The scaling of transistors are possible

becavse of the advancement of the nanotechnology. Currently we are
using the 48 nm sized transistor. But rasearches are going on for the a5nm
or less sized transistors. If this becomes possible then the processor size
can be reduced along with the increase of the speed and reliability. Re-
cently NASA has tried the Vacuum (helivm) to replace the insulater in the
MOSFET as an sxample of this,

The touch screen, scratch guard, water proof elactronic davicas are few
examples of the nanotechnology in the slectronics.

Sensor: % 1
Recently many accidents are taking place in the mining industry, gas W

manufacturers, ice industry etc. dua to lack of sensors to detect the harm-

ful gasses in working emvironment. But nano-sensors which are small in

dize and effective in detection can be useful in dosng this job.

Memory devices:

The miniaturizatbon of the devices heas alsa shown it effects on the
memory devices where the Terabyte memory device will be in the size of
the head of a match stick,

Mano-generatorsitribo-electric generators):

The biggest problem our youngsters are facing today is the power sup-
port glven by thelr smart phones. This can be solved anly by the tribo elec-
tric generators which can produce powaer on its own.

Manure {nano future):

Evan though this technology in is the laboratory level, this field has &
sustainable growth because of its sase, simplicity, cost atc. As the necessi-
ty of man increases the development of nanotechnology will eventually be
there.The future is going to be governed by the nanotechnology. Because
of its adverse dewelopment, it is going to spread its wings in a variety of
fialds.




The fast pace of evolution ol the wineless industry puts familiar time-to-market
pressure on the enginesring of every new mobile device. Being in the hean of every
maohile pradwct, the design of the BF front-end and, in particular, the antenna, be-
comes especially cumbersome - every product currently requires a fully customised
antenna,

This antenna needs to meet many challenges Including: new technologhes like LTE
and MIMO emarging, more aniennas required; more frequency bands; corstraints of
site, weight and power, and the use of more discrete RF front-end components such
as matching networks.

Beyond this, antenna :Ini-yl. has tradiional been :nml.rllmdlnlqn accepted car-
relation bebween physical size and performance. A well-known fundsmental principle
In antenna design is that an antenna mast keep a minimum size relative to the longest
aperating wavelength to radiate efficlently. Beyond a certain size Uimit, a further an-
tenna reduction results in a rapidly decneasing bandwidth and efficiency. An antenna
enters into the small antenna’ regime when its overall size is smaller than ? (wase-
||rr|.g'|l1h|’ p. In a mobile system and comsidering a longest operating wavelength at a
frequency of 824 MHz (the start of the frequency band of the LS mobile networks),
such a limit isarcund 1romem, about twice the top edge of 2 mobdle phone where the
antenna ks usually lacated,

This means that most modern mabile phane antenni, even those inteqrated in ous-
rent large smartphones, operate within the small antenna regime, %o to reduce size
means overcoming a fundamental wall that has constrained antenna evolution for de-
cades.

Meeting all these needs without showing down the time to market is clearly 3 prob-
lem, bt one that Fractus bedieves it has salved with its Virtual Antenna technalogy.
The Fractus salution = based on the mXTEMD antenna booster that i capable of re-
placing conventional handset antennas of large dimensions by mindature and
off-the-shelf, standard mobile antenna components. The solstion can be effectively
standardised across multiple handsets sharng the same platform while featuning dif-
fevent foom factors.

Typically, mabile amenna solutions are desigred in such a way that a single antenna
elernent is interded Lo pravide multibard performance. It means that multiple operat-
Ing wavelengths must be packed into this singbe ebement, this leading to camplex an-
tenna geometries and large dimensions. The Fractus” antenna booster, featuring a sire
which is typically xuo times smaller than a customised antenna, can replace corent
technology. The ¥irtual Antenna technology is based on the excitation of the ground
plane inhevently present in any handset platform, When using this techrology the ra-
diation is mainly provided by this groend plane. By properly selecting the amangs-
ment and form fector of the element with respect to this ground plane, the ground
plane sadiation can be optimised. This fact allows minmising considerably the size of
the slerment in an cader of nugnitude with respect o other handset antenna solu-
tions.

Anather key enabling technalogy is the radiofrequency system, ie. the matching pet-
wark. Cirrent handset antenna solitions are commanly cannected 10 a Front End Module
(FEM] through a singbe inputjoutput por. This fack increases the matching network and
FEM cormplexity. In particular, more sophasticated m.ll:hlng networks, ﬁlllrlnl, and
power amplifier stages are required to sphit and process each frequency band separately,
which increases the complexity, losses, and costs of the overall system, Fractus Virtual
Antenns technology combines ane of more mXTEND antenna boosters with ane ar more
specifically designed matching network to provide multi-port or single port andenna
front-end that matches the RF circoitry of the mobile front -end. The matching network
must still be costomesed according to each application, although the FEM can be the
sama as that used im commercially available handset solutions,

The electromagnetic performance of the salution is tested regarding an evalisation
board having the typlead dimensions to those associated to current smart phones (120
mim length and 6o i width). Teo mYXTEND Antefing Boosters are respectively placed at
the carners of & transversal edge of the evalustion board. Each booster i intended to
provide operation in a particular [rl:quﬂm:y rngiar:. In this sense, each booster & connect-
ed to a matching network specificalty designed to cover, on one hand, the low frequency
region [Big-gboMHz) comprising the commaunication standards (G5MBgo and GSMgas),
and on the other hand, the kgh frequency region (1710- 2690MHz) inchuding the commu-
nication standards (GSM1BoafDCS, G5Magao!PCS, UMTS, LTE2100, LTE 2300, and
LTEz5ma). The solution is capable of providing hepta-band aperation through ministune
elements occupying a valume of 250 mm3,

The matching network for the low frequency region comprises a series inductor, a
broadband mechanism comprising 2 parallel resonator, and a fine tuning stage formed by
i series capacitor, The matching netwark for the high frequency reglan consists in a =T
mastching network compeising a series inductor, a shunt inductor, and a series capacitor,
In this case, the evalration board further includes twa UFL 3cables to connect each
mXTEND Antenna Booster to each SMA connector, giving a two port 3olution

One of the parameters that antenna engineers will be Familiar with is Voltage Stlndl'lg
Wawe Ratio (VOWR), which relates to the fraction of power that (s actually delivered to
thie radiating system. Usually, in mebde commanicatson a WSWR equal to or lower than 3
of 4 B required Lo ens e proper peforman ce.

The perfarmance in terms of VSWE of the Virtual Antenna solution is smilar to that
prowided by other traditional solutions but with the advantage of the reduced size and
the standasdisation - the same mXTEND amenna booster can be used in different hand-
st platforms, thus the solitien avoids the need of integrating customised antenna solu-
thons.

The Virtual Ant soluit letely replaces the comventional antenna, The pres-
ence of a ground plane to be bunu.ulil. heq-und bt s this is inherently present in sny
handset platform & does not mesn any extra elements need to be ntrodeced.

%o, for a fully featured, globally vsed smartphone, Fractus says onky two mXTEND an-
tenna boosters are currently required, one for the low frequency region and the other
ani for the high frequency region. Other configueations can be further used te indude
the new LTE standards.




FINDS LSE IN THE
H.ITI'I!IT!E INDLSTRY

The automative indewtny s tumang to Ethermet to sddrews bigh-hendwidth applications smemgog
wilthim Ehe car, Hut it s Ethernet with a twist, tailored to meet the siringent requiements of the car
And while auvtomative Ethernet in taiong 1o the road, the technology bes yet to achieve widespread in-
dumtry hascking

Sawersl networking technologies hive been adepted to link the electronic camtral enits (ecus] within
wehicles, which mamber from a dazen in simpler wehicles to a5 many o 150 n high end cars

The most cosmmen in vehicke metwork s the CAN bus, with rates wp 1o aMbitly. The Locsl imtercan-
nect Netwaork (LIN) is & lower speed serial bus wsed tor applications such as seat, mivror sead sun roof
comirnd. FlexRay, ot 1ohitls, is the nest stepup, while the Medis Oviented Systems Tramsport {MOST)
in & s5oMbitfs ring bes wved for applications such s multimedia.

*Exhernet coeld replace BT and has the potentisl to replace FlesBay, but not CAN) at least not in
the nesr futere,” said Robert Schweiger, director oechea logy solutions, setomotive, EMEA st Cadence.
*LAN gwns the most network nodes in the car mong all the network protecoks ®

ACAN b vterface b shoused for dageostlcs ard to updete eos heeld in Rashy
*The CAN bus s & bottlersech for lashéing, updating the ecus,® said Peter Hank, NXPs system architect
T in-wehicle networiing. “There are architectural ideas - and some implementations - where certain
hig eciss are interconmected with standard Ethernet to speed the [fash] spdating = BMW s one car
maker that his been using Ethermet for this perpose since 2008,

But it is emerging applcathans = Car Sens0r Systems using radar and multiple cameras to sid driving
and parking, a5 well a5 i ar entertainmant spsmmms = that are sparking inberest 0 automatsme Echar:
L.

Curant radar systars recse sensor dats and process it locally, sending the reselt toa central it
*in fituen, we will soe row sensor data being aset to & central uset, whine many diffarent inputs will bs
processed and a conclusion deawn at 1o what |s kappening anound the velicls, " said Toni Varsluij, gen-
el prassger of i vehicle setworking a1 MXF,

Trafdfic Mhirais b and from the car will alie ramp ence LTE & added, linking the car 1o the cheud uling
broadbansd callules. This will provide dats 1o asot the drived while providing ¢ e makery with valusble
data sbssul the drived’'s habity Ethairne will ke noeded to link the car's écui 18 the LTE medule, Yerbi-
i anddad

“Inuids the car, you hive mitiples netwark jlands, " said Al Abaye, senibor director of sutomotive s
Broadom. “HuA car vendur want a car retwork, they don wart ivlandy srgemore.®

Brasdcom hin developed & PHY to wpport soobbith Ethernet, dubbed BroadB-RBesch, using &
mnghe unshirlded taisted pair. “We can't eee Cat 5§ cabls — four unahisided twisted pain - it v oot avte-
mativn frinndly, has tea many wires and in expemive and beaory, ™ said Abaym.

Ciperating af 1ocMbitiy oyer 4 wine pair v a harsh, elecirically noisy enviranmeant requines advanced
| digital signa| processing. BrosdR-Reach hay siready been adopted in the BMW Xx, while Hyundai has
shvo sdopied the techralogy.

Hroadeom helped seil up of the DPEN Allance :pl-d.l'i InkErEst gevsp to peoenote BeoadR-Reach asa de
facte automsabive Exharnet standard and the Alliance new numbers muore thas 10 rmeem ba s,

WX has lipensed (e BrosdR-Reach patent and i developing s TIA 1100 1ssMbit’s PHY. i b alssad
demondtrated a sample PHY inberoperatieg with Broadean's BOMBgS1a, but not &l weaMBas Erharnaet
PHYS are cormpatible, Micrel and Marve, for sxample, have their ewn acaMbas phys that are isteropara-
Biber, But rrithetr is & mamber of tha OFEN Alllance.

Tha IEEE hirt startad the Reduotnd Twitted Fair Gigabit Ethirnet (RTFGE} warking group 1s devalap &
sGkak lw Bt PHY. The rniiciing design will be sn EEE wardand, ayoidesg the indropara-
ity insum ot soaMbith

Unlike MOST, whars the trabbitfs bandwidih i thared cver & netwarking ring, sstamotise Ethermet
alloves 1oaMbtiy ports to ba added and scaled using Eik hing. But the Et} Eracthc needh ad-
ditmpnal mechanmms bo ensure the cars contral systems’ networking requirementy are mel. To This sm,
avtomotive Ethomet uses the AudiofVides Bridg ing (AY E) standard for Ethernet, The Alra Alliance, with
alwn covers profesdanal ﬁwnﬂmﬁcmu whpctronicy, has defined the AY B standerd ko en-
abded wynchronised high bandwidsh data &r l

Cars now have ss many o five camerss {a assist ibe driver. The image and vedeo strears from the cem-
eray nead to be synchwanised to slign the time sensime views, Here, the EEE Boaass time synchronisa-
tinen stansderd is used yee bowp. Ciber mechanivmy incesle quality of service, latency control and band-
wiidth resersation far the traifn fows.

Troadcom oftery the BOMBgson Exhernat swich that sepport awtomaot ive Ethermeet. The seven port
devioe hes fourintegrated tooMibeth PHYs

WP is partmering with TTTech, known for s timed triggered Ethemet eupertise, where dats is sent de-
terminktically in predefired time glots.

However, NP & working wiih TTTech for its genersl Ethermet switch expertise. The iwa companies ae
working on & five pout swich sath two standsrd 16bitds Ethernet ports and three soobbitfs sutomotive
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Beacons beckon

For many years, Mear Field Communication (NFC) was consid-
ered to be the technology of choice for enhancing the shop-
ping experience. However, with NFC having reached certain
limits, beacons are now poised to be the next step in deliver-
ing on this valuable promise.

Essentially, beacons are a type of low cost, micro-location
based technology that use Bluetooth Low Energy (BLE 4.0) for
communicating with beacon enabled devices, such as smart-
phones and tablets. In order for them to work effectively,
smartphone users must have Bluetooth switched on and must
allow for location tracking. They also need to have the store's
app on their device,

When a customer with an enabled smartphone app is within
som of the mannequin, the beacon sends a signal providing
them with details about the clothes and accessories the man-
neguin is wearing, the price and where the items can be found
within the store. It can also provide them with links to pur-
chase the items directly from the retailer's website.

BTIONS AFe SHARING

The digital changing room

Digital signage solutions and virtual reality technologies are
making a big splash among retailers. The former is proving
particularly popular among fast food restaurants, which are
starting to replace static signs with digital menu boards and
to use displays for point of sale (POS) data integration. In the
fashion world, firms such as Magic Mirror are developing vir-
tual mirrors that allow people to try on clothes via a projected
image of themselves on screen. Body sensors map their shape
and virtual clothes can be added via a touchscreen.

When it comes to augmented reality, the technology is less
established than digital signage, but is expected to make a
much bigger impact. The notion of a virtual store has long
been a technology promise and companies like Lego are ex-
perimenting with kiosks that, when a shopper holds up a box,
would display the completed model as if it were in their
hands.
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SENSE AND AUOID

‘Sense and avoid’ drones is a Flying robots to check power
lines or deliver emergency aid Unmanned aerial vehicles, or
drones, have become an important and controversial part of
military capacity in recent years. They are also used in agricul-
ture, for filming and multiple other applications that require
cheap and extensive aerial surveillance, But so far all these
drones have had human pilots; the difference is that their
pilets are on the greund and fly the aireraft remotely.

The next step with drene technelogy is to develop ma-
chines that fly themselves, opening them up to a wider range
of applications. For this to happen, drones must be able to
sense and respond to their local environment, altering their
\ height and flying trajectary in order to avoid colliding with

other objects in their path. In nature, birds, fish and insects can
all congregate in swarms, each animal responding to its neigh-
bour almost instantaneously to allow the swarm to fly or swim
as a single unit. Drones can emulate this.

With reliable autonomy and collision aveidance, drones can
begin to take on tasks too dangerous or remote for humans to
carry out: checking electric power lines, for example, or deliv-
ering medical supplies in an emergency. Drone delivery ma-
chines will be able to find the best route to their destination,
and take into account other flying vehicles and obstacles. In
agriculture, autonomaous drones can collect and process vast
amounts of visual data from the air, allowing precise and effi-
cient use of inputs such as fertilizer and irrigation,

In January 2014, Intel and Ascending Technologies show-
cased prototype multi-copter drones that could navigate an
on-stage obstacle course and automatically avoid people who
walked into their path. The machines use Intel’s RealSense
camera module, which weighs just Bg and is less than smm
thick. This level of collision avoidance will usher in a future of
shared airspace, with many drones flying in proximity to
humans and aperating in and near the built envirenment to
perform a multitude of tasks. Drones are essentially robots op-
erating in three, rather than two, dimensions; advances in
next-generation robotics technology will accelerate this trend. 1

Flying vehicles will never be risk-free, whether operated by
humans or as intelligent machines. For widespread adoption,
sense and avoid drones must be able to operate reliably in the
maost difficult conditions: at night, in blizzards or dust storms.

Unlike our current digital mobile devices (which are actual-
ly immobile, since we have to carry them around), drones will
be transformational as they are self-mobile and have the ca-
pacity of flying in the three-dimensional world that is beyond
our direct human reach. Once ubiguitous, they will vastly
expand our presence, productivity and human experience.
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SENSOR DEVICES

CMOS became the dominant fabrication technology for
the VLS| era, with billions = probably trillions = of chips pro-
duced using it. But most of these have been processors.
MNow, we are on the verge of a new CMOS era, but ane in
which CMOS ICs are increasingly being developed for
something quite different — sensing. CMOS sensor chips
has already been a major success story in imaging, with
millions of digital cameras now using them. But CMOS sen-
sors are increasingly being seen as ideal devices for many
other sensing applications.

At the heart of CCS' products is MEMS based micra hot-
plate technology, which makes it possible to produce sen-
sors for applications ranging from environmental and auto-
motive to consumer and healthcare. The micro hotplate
allows an area on the device to be heated to as much as
1000°C in less than 25ms. Originally, this was used to
create a source of IR light. But, by using the same One such
application CCS is targeting is putting a CMOS gas sensor
into smartphones or tablets, even wearables, with products
possibly appearing in 201s. This would enable the user to
monitor indoor air quality, for instance, with an alarm
warning them of too high a level of carbon monoxide. An-
other possibility for a wearable gas sensor would be to
detect acetone levels on an individual's breath, important
in monitaring their breakdown of fat. The loT (Internet of
Things) market is also seen as a potentially huge opportu-
nity for CMOS sensors.

CMOS TECHNOLOGY IS SET TO ENABLE A NEW RANGE _OF

Key to the whole concept is that the micro hotplate is
made using a standard CMOS process, which not only
makes it eminently scalable for high volume production, it
also means the sensing process can be repeated many
times. It also makes for low cost, which makes it economi-
cally practical to build arrays of sensors. Other advantages
— hallmarks of all CMOS sensors — include low power con-
sumption, embedded intelligence and an ultra small form
factor.

One application for these devices could be multipurpose
sensors that can monitor indoor and outdoor air quality.
CCS is currently working on a four sensor array, which could
also have a built-in digital interface for connection to many
different platforms.

One potentially major field is low cost CMOS biosensars
in biolagy and medicine. Tony Graham, a researcher at Bath
University's Department of Electronic and Electrical Engi-
neering, has examined the commercial potential for CMOS
in the biosensor field, especially in nevroscience. It will be a
major market, but there are hurdles.
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Overheating is a major problem for the microprocessors
that run our smart phones and computers. But a team of
Univ. of California, Los Angeles (UCLA) and Univ. of Southern
California (USC) scientists has made a breakthrough that
should enable engineers to design microprocessors that min-
imize that problem: They have developed a thermal imaging
technigue that can “see” how the temperature changes from
point to point inside the smallest electronic circuits.

The technigue, called Plasmon energy expansion ther-
mometry, or PEET, allows temperatures to be mapped in
| units as small as a nanometer, a unit of measure equal to
one-billionth of a meter. This shatters the previous record for
thermal imaging resolution, and it could eventually lead to
faster and more capable electronics.

Inventors Max Bogue and Peter Dilworth have invented a
unique pen that draws in the air.

A colorful spool of plastic thread is fed into the pen.
The thread is then extruded as heated plastic that cools and
solidifies instantly as it exits the tip. This allows solid 30
structures to be drawn on any surface or fram any surface
into the air.

The pen, called a 3Doodler, weights approximately 7
ounces (198 g} and is 7 inches (17.7 cm) long. It requires no
technical knowledge or software and plugs into an electrical
outlet, X

Max and Peter have received over 2.2 million dollars
worth of advanced orders for their three dimensional print-
ing pen, They expect to fulfill those orders and launch the
product in the fall of this year.

The co-inventors met while working for Wow Wee, a com-
pany based in Hong Kong that develops consumer technolo-
gies.

Peter consulted Wow Wee as an independent inventor. He
had previously worked on robotics at MIT and contributed to
a number of innovations including the infamaus Uno Dicycle
motorcycle.Max was an R&D project manager with Wow Wee
and has extensive experience in bringing products to market.
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PROJECT ERA

Project Ara s the codename for an imitiative by Google that aems to develop an open
hardware[citation needed|] platform for creating highly modular smartphones. The plat-
forrm will Include a structural frame fendodkeleton that holds smartphone maodides of the
wwner's choice), such as a display, camera ar an extra battery. it would allow wsers to
swap out malfunctioning modules or vpgrade individual modules a innovations emernge,
providing longer lifetime cycles for the handset, and potentially reducing electronic
wWaste, F'rn]m Ara smartphane vill beglnp‘ul testing in Puerto Rico later aoag with a
target bill of materials cost of sgo for a basic grey phone, The project was originally
headed by the Advanced Technalogies and Projects team within Motorala Mobdity shile
it was a subsidiary of Google. Although Gongle had sald Matarola te Lenowo, it is retain
ing the project team who will work imder the direction of the Android division.

Praject goals

Goagle says the phane i5 designed 1o be used by "six billian people®, ineluding the
one biflion smartphane users and the five billion Feature phone tsers. Google mtends to
sell a starter kit where the bill of materials is USsgo and incledes a frame, display, bat-
tery, low-gnd CPL and WiFi

Google wants Project Ara to lower the entry basrier for phone hardware manufaciue
ers 50 there could be "hondveds of thousands of developers® instead of the curment hand
™, fulof big manidfactirers. This wauld be similar to how the Google Play Stare is structised.

Structure and features

Aua Stmartphones are bl using modubes inserted into metal endoskeletal frames
0 kniwn as "endos”, The frame will be the enly companent in an Ara Smartphone made by
Gaogle. |t acts s the switch to the an-device netwark linking all the modules tagether.
Frames have slots on the front for the display snd other modides. On the back are sddi-
tional glots for modubes, Each frame is expected to cost around USgas The data from the
modules can be transferred at up to ogigabitsisec per connection. The axa modules have
twio connections and will allow up to 2ogigabitsisec. This is to defer its obsolescence as
lng as possible

Modules can provide commaon smartphone features, such as cameras and speakers,
but can also provide more specialized featuras, such as medical devices, recelpt printers,
laser pointers, ploo propectors, rght vision sercoes, or game controlier buttons. Each slet \
an the frame will sccept sny module of the correct sive. The front slots are of various
helghts and take up the whale width of the frame. The rear slots come in Standard sifes of
1%1, 162 and 7w 3. Modules can be bot-swapped withowt turning the phone off. The frame
slso mchudes a small backup battery so the main battery can be hot-swapped, Modubes
are sequrid with electropermanent magnets. The enclosures of tha modules ware
planned to be 30-printed, but due to the lack of development in the technology Google
opted instead for & customizable molded case.

Development

Priar taits acquisition of Motonala Mebdity in 1ea1, Goagle had previously acquired
same patents related ta modular mabile phones from Madu, Initial exploration of this
woncept begon in 2012 and wark started on April 4, poa3.Dutch designer Dave Hakkoans
announced the Phaneblaks modiar phone concept independently in September 1013
Motorala publichy announced Project Ara on October 39, 3013 and saéd they will be work-
ing collabaratively with Phonebloks, Motorola went on a 5-month road trng throughout
the United States in 2013 called *"MAKEwithMOTO" to gauge consumer interest in cis-
tearvized phanes, Inerested develapers, testeds, oF users can skgn up to be Ara Scouts,
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