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—e.g.4X For TV

Complex Modulation Schemes Need Advanced
Silicon.
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Re-Allocation Of Spectrum Presents Opportunities
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Semiconductors, Spectrum And The Move To Digital

How many days average salary

did it cost for a transistor radio
in 19547 O $1 Million |
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A: 30 days B: 10 days
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Semiconductors, Spectrum And The Move To Digital

Past And Present
1954 2009

$49.95*

Designed By Texas Instruments
Sub-Contract Built By IDEA
Marketed By Regency Brand

*%* .
« Excluding Carry Case, Battery & Ear Phone (EquinalTo 6 Weeks Salary) Equivalent To 1 day’s Average Salary)




Radio Modulation Schemes

New Modulation Schemes Are Driven By The Need For
Efficiency

More Complex Modulation Schemes Need More Processing
Power — Semiconductors To the Rescue!

DSPs and CPUs Needed About Four To Five Times
Increase In Processing Power At Similar Power
Consumption For 3G Over 2G Cellular.

4G and LTE Requires Similar Advances

Candidates For 4G include Othogonal Frequency Division
Multiplex Or A Variant - Possibly Others

Ultra Wideband Is Another Nascent Wireless Technology
For New Applications.




Silicon Developments

Silicon Is The Driver For Efficient Spectrum Usage

DSPs and CPUs Are At The Heart Of Most Digital Radios —
Cores Are An Essential Component Of The Silicon Chip
Together With The RF Section.

Design Improvements And Moore’s Law Allow Complex
Algorithms To Be Implemented For Compression And
Decompression Of Data

Multiple Radios Available in One Chip e.g. CSR and
Broadcom — More Functionality Available At The Same Or
Less Cost Than Before. But What To Integrate?

RF Developments Are No less Important With CMOS
Integration.




Silicon Developments - Moore’s Law In Action
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Silicon Developments

Source Toshiba




Silicon Developments
Broadcom HEDGE Baseband

Chip

Source Broadcom




Silicon Developments
CSR BlueCore 7

 FM Radio
* Bluetooth
® GPS Source CSR




Move To Converged Devices

Cross Functionality — ‘Stealing’ From Other Devices Is Rife

Mobile Phones, GPS Navigation Systems, Portable Games
Consoles, Media Players

Primary Function & Add-On Function.
Limitations Of Convergence — Screen Size As One Example
Difficulties For Equipment Or Device Manufacturers

Good News For Silicon Suppliers But Tracking And Support
Of New Customers Required

Careful Spectrum Management Required
WiFi
Bluetooth
UWB
Cellular
WIMAX

Extension Of Wireless Connectivity to Home Equipment




Move To Converged Devices
Mobile Entertainment Centre — A Microcosm Of The Hom e

Current Features New Features

- Multi Megapixel Cameras - Gaming

- Better Displays - Messaging

- Global Positioning - Navigation (GPS)

- Bluetooth & Headphones - Better Internet Browsers
- MP3 Player - Mobile Movies

- FM Radio - Digital TV

- WiFi - Mobile Wallet (NFC)
Handset Diversification - Touch Screen

- Ultra Low Cost - Better Human Interface

- Specialist Phones

Wireless Technology Is Key To Many Convergence Functions




Electronic Equipment Manufacturers

Three Main Camps
Communications Manufacturers
Consumer Manufacturers
PC Manufacturers

Highest Volume Equipment Is Mobile Phones.

All Manufacturers Want To Increase Market Share. Key Is
Connectivity

PC Companies Are Building Mobile Phones

Consumer Companies Are Getting Wireless Connectivity In
Games Consoles and GPS Navigation Systems

Successful Product Characteristics.
Useful Applications
Attractive Combination Of Functions
Fashion And Style Is Important
Technology Is Secondary To Marketing




Semiconductor Suppliers

Increase In Scope And Scale

Spectrum Changes Can Offer New Opportunities
Wireless Capable Companies Have Some Advantages
Issues In Tracking And Supporting New Customers.

Tracking All Wireless Technology, Spectrum Developments
and Standards can Be Problematical.

Revenue From Intellectual Property

New Areas Of Technology Development
Specialist Communications Processors
Software Defined Radio
Ultra Wideband
Cognitive Radios




Semiconductor Suppliers
SDR Developments

Software-defined radio (SDR) is a radio communication
technology that is based on software defined wireless
communication protocols instead of hardwired
Implementations.

Less duplication of circuitry, which can handle many wireless
protocols at once

Power can be a problem but some companies claim to have
comparable product to conventional designs

Testing prototyping of mobile devices at the moment — SDR
debut this year in some handsets and other devices

SDR is a potentially disruptive technology




Semiconductor Suppliers
SDR Developments

Source Sandbridge Technologies




Summary & Conclusions

Semiconductor Components Have Been The Enabler For
Efficient use Of The Spectrum. Use Of Higher Frequency
Spectrum And Higher Bandwidth Will Offer New Challenges
And Opportunities

Spectrum issues Are Important To Semiconductor Suppliers

Because -
New Equipment Opportunities;
It Has Technical Implications For Silicon
Support for Systems Manufacturers

Ubiquity Of Connectivity And Converging Devices Is A
Growing Phenomenon

Further Advances In Semiconductor Technology Will Give
Additional Improvements In Spectrum Use In Conjunction
With More Complex Modulation Systems - 4G And Beyond.

Look Out For New Approaches In Systems-On-Silicon
Implementation With SDR And Cognitive Radios







