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. Technology and its impact on the Society
5 Introduction

5 Hardware

& How we Interact

s Where are we going
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Introduction

0 R
. In 1840 when this term was coined, a your

grandparent could understand your world

, By the next generation, it Is expected that your
parents will not be able to understand your world
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How much??

356 kil obytes: Significant
51 Megabyt e: Uni ver sal me a
5 1 Gigabyte: 1,000 Megabytes Universal measure by 20
5

1 Terabyte: 1,000 Gigabytes
., Monthly mobile traffic expected to reach 500,000 Terabytes by
., The traffic will double in each of the next two years

5 1 Petabyte: 1,000 Terabytes

5 1 Exabytes: 1,000 Petabytes (10 followed by 18 0Os)

, Projected monthly mobile data traffic by 2013
. 64% of the traffic will be video
., Half of all of the data traffic generated in 1999
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Introduction

A vision without the technology to
Implement it Is science fiction.
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Introduction

Selenium cel Parabolic reflector

Recefver

MHaphragm

Figure 7-2 Schematic of the photophone invented by Bell. In this system, sunlight was modulated by a
vibrating diaphragm and transmitted through a distance of about 200 meters in qir to a receiver
containing a selenium cell connected to the earphone.

hY

ol have heard a ray of | ight |
visible distance without any c
letter to his father in 1880

0O0Optical Waveguides and Fibersé, Module 1.7 Ajoy
Technology, New Delhi, India
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Charles Kao:
5 2009 Nobel Prize Winner for Physics

8 In 1966 discovered the impurities in glass that were
hindering long distance fiber optic communications

5 The breakthrough allowed an ultra pure glass fiber in 1¢
Willard Boyle and George Smith
5 2009 Nobel Prize Winner for Physics

5 Created the first successful image using a digital senso
1969

5 Itis believed that data derived from the ChGogyspled
Device now comprises the bulk of data transmitted toda
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Another World’s First.

Introducing 32nm logic technology.
Only from'Intel.

. Allows transistors at approximately 2 the size of
the current 45 nm transistors

1.9 billion transistors on the same Integrated
Circuit Chip
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Hardware: Graphene

Graphene
5 Theorized as early as 1947

5 Single layer discovered in 2004 by Kostya Novoselov at
the University of Manchester

5 Form of pure Carbon found in graphite (pencil lead)
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Hardware: Graphene

Physical Properties:

6 200 times stronger breaking
strength than steel

6 Virtually invisible at a single
layer thick

8 Highly conductive electricall
significantly more than silver ®

6 Highly conductive of heat,
equaling diamond

5 High melting point

Picture from GrapheneEnergy.net
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Hardware: Graphene Transistors

Physical Properties:

8 Recent developments now make it relatively easily to
form into crystal structures 1 atom thick

, Capable of extremely strong membranes for sensors, yet low
enough mass to not distort the results

8 Has the highest surface area per gram of any other
molecule

, ldeally suited for bimedical or substance detection
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Graphene Transistors:

5 Pioneered by Dr. Walter
Heer

s Worl dos s mal
p type 1 atom by 50 atom
developed in 2008

5 N-type transistor develop
iIn May of 2009

8 Potential of 1 nm transist
technology

8 Electrons irGrapheneact as if they have no mass and
could be potentially 100 times faster than Silicon

(Image: Guanxiong Liu, Alexander Balandin, UC Riverside)
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Hardware: Graphene Transistors
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Potential uses include:

s Smaller, faster, less power hungry processors
, Capable of operating in the GHz range

, One Manufacturer is already looking at a Graphic Processor
that can achieve 1 trillion operations per second

3 Faster LCD Screens
, Higher degree of transparency
, More rugged than traditional screens
. Flexible Screens
5 More efficient batteries
., Very low internal resistance
. High power carrying capacity
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Hardware: Graphene Transistors

Potential uses include:

5 Ultra Capacitors
., Potentially higher power densities than traditional batteries
, ldeally suited fdourstypower demands
5 Regenerative braking
5 Boost applications for short duration loads

5 Energy balancing for power grid to counteract inductive
loads

. Does not wear out like batteries
, Green Energy power storage
5 Solar and Wind Energy Storage
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Hardware: Multicore Processors
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Multi-core Graphics Processing Unit (GPU)
8 An evolution of the video driver card

8 Created to render highly detailed two and three
dimensional pictures

5 Designed for dedicated, repetitive fairly simple
calculations

, Can be faster, less expensive, and less power hungry than a
CPU

., At 1.5 times the power draw, a typical GPU is 20 times faster
than a CPU
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Hardware: Multicore Processors

Multicore Graphics Processing Unit (GPU)

5 Nvidia S1070 GPU Supercomputer
. 4 Teraflops in a 1 RU unit, starting at $4,000
. 4 GPUs with 240 cores (960)
, Supports C and C++ programming
. Includes double precision, industry compliant Floating Point
calculations, and Error Checking and Correction
5 Researchers are in the process of implementing GPUs
for search engines to increase speed and reduce costs
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Hardware: Multicore Processors
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Multicore GenerdPurpose Graphics Processing
Unit (GPGPU)

8 Combines multicore Central Processing units with
Graphical Processing Units eliminating the slower bus
Interconnect between the CPU and GPU

5 Greater speed at lower cost than separate components
5 Smaller than current configurations

Potential Uses

5 ldentify favorite sports figure and create highlights
5 Picture identification

5 Seamless 3D Graphics

5 1080p HD on handheld devices
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Applications: Solar Powered Flight

(@)
SOLARIMPULSE ARouND THE WORLD IN A SOLAR AIRPLANE SOLVAY OMEGA Deutsche Bank
= < — - i SHSE

- A

"All that is impossible remains to be achieved.”
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Applications: Solar Powered Flight
S

Goals:

6 Become the first to complete a manned 24 hour flight
with solar power only

5 Fly a manned airplane around the world under solar
power

5 Fly a manned nestop flight around the world under
solar power

Solar Impulse Key Milestones
5 Low weight: 206 foot wingspan, 3500 Ibs
5 48 hour manned flight planned for fall of 2009
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Applications: Solar Powered Flight
S

ol f Solar | mpul se r e:
the world with no fuel, only on solar power,
nobody will be able to pretend anymore that it
IS Impossible to do the same for cars, for
heating and cooling systems, for computers, ¢
on, and so on. o

Bertrand Piccard, President, Solar Impulse, June 26, 2009 at the unveiling®fAhe HB
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Applications: Tesla Motor Company
——

Goals:

6 High Performance Roadster with 240 mile range

5 Midsize Sedan by end of 2011

, Greater Range
, 45 minute recharge time from standard outlet
, Price approximately one half of the Roadster

Tesla Motor Company Key Milestones
5 Low weight

5 Increased the battery density

5 Efficient power management

5 Faster charge rates
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Applications: Tesla Motor Company
Model S
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Applications: Lucid Touch

Challenge of harteld device &

8 Too small

8 Fingers cover the area you ares
trying to touch >

5 Difficult to manage for those w
large hands

Microsoft Lucid Touch

5 Uses the back of the device wis
IS typically wasted

5 A large finger can be represen
by a small dot

5 Allows for a larger screen
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Driving In rain, fog, snow
provides unique challenges

3 More light reduces visibility due
back scatter

& Drivers actually drive faster due
lack of visual references

Computer Vision Systems

& Small focused light source that
rapidly scans the area

& Camera captures the results a
provides a clear display for the
driver
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Applications: Project Natal

Microsoft XBOX 360: Project Natal

|

LL""Y0OU ARE oy
THECONTROLLER
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. Contact Lenses with e ™ oo
Imprinted circuitSava e

A. Parviz, University of Washington, Seatt
d Biomedical sensing 4

5 Vision enhancement

5 Speech to text for
hearing impaired

6 Headsup-Display

5 Video Projection

Radioand power

23312 e : conversion
Semitransparent -~ : Display circuit
display and Telecommunication  controlcircuit
microlensamay and power reception

antenna






