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Semiconductors into ComputingSemiconductors into Computing
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Semiconductors into CommunicationsSemiconductors into Communications
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Innovation ContinuesInnovation Continues

IBM silicon-germanium
 device cracks 

56 Gbits/second

ZDNetZDNet
Oct 19, 2001Oct 19, 2001

Hyperchip Switch
Supports Petabit Speeds

EETimesEETimes
May 31, 2001May 31, 2001Japan to reallocate

Specturm for 4G
Phone services

Wired NewsWired News
July 4th, 2001July 4th, 2001

Nortel stages demo of
All-optical switch

EETimesEETimes
June 11, 2001June 11, 2001

VoicePump & NEC 
Offer reference design 
For Toll-quality 
low-cost VoDSL, 
VoIP solutions

NECNEC
Oct 1, 2001Oct 1, 2001

EETimesEETimes
June 4, 2001June 4, 2001

Multi-protocol Label
Switching Storms
Supercomm

MEMS chip
sinks 'microteeth‘
into drug delivery Hitachi Announces World’s

Smallest Radio Frequency
Identification ICPlanetAnalogPlanetAnalog

Sept 5th, 2001Sept 5th, 2001
ZDNetZDNet

July 5, 2001July 5, 2001
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Deployment SlowsDeployment Slows

1360Networks, Genuity , Global Crossing, Level 3, Williams, Broadwing, Adelphia, Allegiance, McLeod USA
2Qwest, Verizon, SBC, BellSouth, Broadwing, AT&T, Worldcom Inc., Sprint FON Group

Note:Incumbent capex includes AT&T wireless
Source:Compustat; SEC filings
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OpportunityOpportunity

…benefits to the U.S. economy
of the widespread adoption

of broadband access is $400
billion per year

Source: Crandall/Jackson study 7/2001 Financial Times
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Pre Sept 11Pre Sept 11thth::

•• Social SecuritySocial Security

•• MedicareMedicare

•• ImmigrationImmigration
liberalizationliberalization

•• Stem cell fundingStem cell funding

•• EnergyEnergy

•• Privacy ProtectionPrivacy Protection

The US Agenda Has ChangedThe US Agenda Has Changed

Post Sept 11Post Sept 11thth::

•• War on terrorismWar on terrorism

•• HomelandHomeland
defensedefense

•• Airline securityAirline security

•• EconomyEconomy
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Potential 10X ChangePotential 10X Change

To our culture & our economy

Inflection point
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Sept 11thSept 11th

Communications & Computing Essential

Technology Prevailed
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Within Hours….Within Hours….

1.2B instant messages exchanged on AOL

40x volume at Yahoo!News

Yahoo! PC-phone calling up 59%

9M page views at CNN.com

Level3’s APAC network traffic up by 50%

Blackberry traffic up 57%

Instant platform for community action
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Sept 11thSept 11th

But…..

It could have done more
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Keeping Society &

the Economy Connected

requires

Ubiquitous Broadband Access

Essential InfrastructureEssential Infrastructure
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Railway system inRailway system in
1919thth century century

Highway infrastructureHighway infrastructure
in 1950sin 1950s

Airline industryAirline industry

Vital IndustriesVital Industries

DigitalDigital
CommunicationsCommunications

Transmission of bitsTransmission of bits
substituting forsubstituting for

transmission of atomstransmission of atoms
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The laws of computingThe laws of computing

Cost follows price

The laws of communications
Price follows cost
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PC Value ChainPC Value Chain

Software
• Operating system
• Applications

SoftwareSoftware
•• Operating systemOperating system
•• ApplicationsApplications

SemiconductorSemiconductorSemiconductor

PC OEMsPC OEMs
••DellDell
••Compaq/Compaq/
HPHP

••IBMIBM
••GatewayGateway
••50k others50k others

End usersEnd users
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ComputingComputing

•• Competitive technology development Competitive technology development

••  Common standards Common standards

••  Incentives push technology Incentives push technology

••  Consumers pull technology Consumers pull technology

••  Rapid innovation and deployment Rapid innovation and deployment

The Value ChainThe Value Chain
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Communications Value ChainCommunications Value Chain

End UsersCommunications
equipment

CommunicationsCommunications
equipmentequipment

RegulationRegulation

Legal/political StructureLegal/political Structure

Service ProvidersService ProvidersService Providers

IXC

CLEC

xSP
ILEC

Cable  Data

Semi-
conductors

Semi-Semi-
conductorsconductors
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Ethernet EvolutionEthernet Evolution

19851985 19901990 2000200019951995 20052005

Token RingToken Ring

ATMATM
VGAnyLANVGAnyLAN

HomeRFHomeRF

13941394

BluetoothBluetooth

HPNAHPNA

19801980

IP TrafficIP Traffic

ETHERNET

ETHERNET

DigitalDigital
IntelIntel

XeroxXerox
SpecificationSpecification

GigabitGigabit
10/100 Megabit10/100 Megabit

2.4gHz Wireless2.4gHz Wireless

100 Gigabit100 Gigabit

5.2gHz Wireless5.2gHz Wireless

10 Megabit10 Megabit

40 Gigabit40 Gigabit

10 Gigabit 10 Gigabit 

Ethernet overEthernet over
first milefirst mile
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Ethernet $/Mb
DSL $/Month
Ethernet $/Mb
DSL $/Month
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Source: Intel Corporation

Ethernet DSL
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ComputingComputing

••Common standardsCommon standards

•• Incentives push technologyIncentives push technology

•• Consumers pull technologyConsumers pull technology

•• Rapid innovation &Rapid innovation &

deploymentdeployment

The Value ChainThe Value Chain

CommunicationsCommunications

•• Diverse standards Diverse standards

•• Incentives protect legacyIncentives protect legacy
businessesbusinesses

•• Carriers slow to pull newCarriers slow to pull new
technologytechnology

•• Innovation, but slowInnovation, but slow
deploymentdeployment
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OldOld

•• Diverse standardsDiverse standards

•• Incentives protect legacyIncentives protect legacy
businessesbusinesses

•• Carriers slow to pull newCarriers slow to pull new
technologytechnology

•• Innovation, but slowInnovation, but slow
deploymentdeployment

Shift in Communications Value ChainShift in Communications Value Chain

NewNew

•• Standards emergingStandards emerging

•• Incentives shifting towardIncentives shifting toward
profit focusprofit focus

•• Cost focus increasingCost focus increasing

•• Rapid innovation, focus onRapid innovation, focus on
modularitymodularity
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The real challengeThe real challenge
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Deployment ChallengesDeployment Challenges

100M HH

~$200B to deploy today

~$2000/HH average

~150 kbps



23

Broadband meterBroadband meter

VHS quality
TV quality

DVD quality

HDTV quality

Current DSL

“Promised”
DSL
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Acceleration AlternativesAcceleration Alternatives

Reduce regulatory uncertainty on telco investments

Share in the heavy cost of build-out

Invest in disruptive technologies
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Communications Value ChainCommunications Value Chain

End Users
Communications

equipment
CommunicationsCommunications

equipmentequipment

RegulationRegulation

Legal/political StructureLegal/political Structure

Service ProvidersService ProvidersService Providers

IXC

CLEC

xSP
ILEC

Cable  Data

Semi-
conductors

Semi-Semi-
conductorsconductors

Disruptive TechnologyDisruptive Technology
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Fund a technology horseraceFund a technology horserace

Goal: a 10x Solution

~$20B to deploy

$200/HH

10 mbps

$10B Government funded race

Focus on the first mile to the consumer
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Developer challengeDeveloper challenge

Government funded development

IP license is the reward

Rapid innovation

Competitive solution, common standards

Scalable, easily deployed by multiple manufacturers/distributors

Purchased and installed by consumers
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Alternative TechnologiesAlternative Technologies
Free space optics

Hybrid fixed point wireless

Space Platform communications

Portable satellite video phone

UWB transmission

10Gb Ethernet over Fiber

Passive Optical Networks

Low Earth Orbiting Satellites

Hz in lightly populated areas

Satellite Downstream / Wireless Upstream

Short Reach/Coded Fiber

Creative Spectrum allocation

Push copper to new levels



29

Free-Space OpticsFree-Space Optics

• Pulsed laser light
connects buildings for
very high speed
communications

• Emergency back-up to
quickly restore disrupted
communications

• Innovators: Terabeam,
Winstar, LightPointe
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Portable Satellite BroadcastingPortable Satellite Broadcasting

• Portable satellite
videophone using 64/128
kbps Inmarsat or ISDN link

• War correspondence,
extreme or isolated
environments

• Weighs 20 pounds,
lunchbox sized,
$8,000 cost
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Fixed Wireless BroadbandFixed Wireless Broadband

• Wireless first mile from
fiber-connected base
station

• Licensed (e.g., MMDS,
UHF) and unlicensed
spectrum technologies

• Areas of innovation:
mesh architecture,
smart antennas, and
self-install CPE
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Space Platform CommunicationsSpace Platform Communications

• High-flying aircraft platform
circling major population
centers

• Connected to ground
gateway stations and
operation centers

• Roof-mounted satellite dish
transceivers for customers

• Low latency, good line of
sight coverage
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SummarySummary

Digital communication is essential infrastructure

Utility is limited by first mile bottleneck

9/11 reinforces need to accelerate

Viable alternatives exist

Perfect place for disruptive technologies
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“Look, Mom! A broadband digital subscriber line
followed me home. Can we keep it?”

Source:  Michael Shaw,  New Yorker magazine, 5/28/01


