
6/22/2008

1

Hybrid Positioning GNSS,
C ll ID  Wi Fi®  Bl t th®  FM & TVCell-ID, Wi-Fi®, Bluetooth®, FM & TV

Opportunistic Location Workshop
Worcester Polytechnic Institute, 17 June 2008

Frank van Diggelen
Broadcom Corporation

Disclaimer
Cautions Regarding Forward-Looking Statements:
During the course of this presentation and the question and answer session, we may make forward-looking statements regarding future events or 
the future performance of the Company.  These forward-looking statements may include statements about the potential growth of the markets in 
which we compete and the development status and planned availability of new products.  In fact, all statements that we make or incorporate by 
reference in the presentation and Q&A session, other than statements or characterizations of historical fact, are forward-looking statements.  It 
should be clearly understood that these forward-looking statements, and our assumptions about the factors that influence them, are based on the 
limited information available to us at this date.  Such information is subject to change, and we may not inform you when changes occur.  We j g , y y g
undertake no obligation to revise or update publicly any forward-looking statement for any reason. 

Forward-looking statements are not guarantees of future results and are subject to risks, uncertainties and assumptions that are difficult to predict.  
Therefore, our actual results could differ materially and adversely from those described in the statements you hear today as a result of various 
factors.  We refer you to our most recent Annual Report on Form 10-K, subsequent Quarterly Reports on Form 10-Q, Current Reports on Form 8-K 
and other filings with the SEC, which discuss some of the important risk factors that could contribute to such differences or otherwise affect our 
business, results of operations and financial condition.  

Broadcom®, the pulse logo, Connecting everything® and  the Connecting everything logo are among the trademarks of Broadcom Corporation 
and/or its affiliates in the United States, certain other countries and/or the EU. Any other trademarks or trade names mentioned are the property of 
their respective owners.

© Copyright 2008, Broadcom Corporation. The information herein is for informational purposes only and represents the current view of Broadcom 
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Corporation as of the date of this presentation. Because Broadcom must respond to changing market conditions, it should not be interpreted to be 
a commitment on the part of Broadcom. BROADCOM MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE 
INFORMATION IN THIS PRESENTATION. 
© 2008 Broadcom Corporation. All rights reserved.
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Hybrid Location

Why Hybrid Positioning?Why Hybrid Positioning?

Available Technology

Future Convergence
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Why Hybrid Positioning?

We Need It
GNSS will not work everywhereGNSS will not work everywhere

All th   h d  i  il bl
We Can Do It
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All the necessary hardware is available
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Indoor GPS Has Been Around 
for Almost 10 Years

Archival photo shows 
GPS demonstrated 
inside a shopping mall  inside a shopping mall, 
CA 2001

Acquires signals down 
to almost -160dBm
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But, Indoor GPS, like off-road vehicle,
describes the presence of a capability,

not the absence of any limitation

• GPS signals, around -125 to -130dBm 
outdoors, drop by 10 to 20dB with each wall

Si l    th h l ll  

Limitations

• Signals may pass through several walls 
before even reaching your building

• Approximately -160dBm is state-of-the-art 
for commercial GPS systems and 
improving, but slowly

• Much lower numbers (e.g., -170dBm) 
achieved in labs but not in practice 
(e g  atomic clocks  completely stationary receivers and two 
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(e.g., atomic clocks, completely stationary receivers and two 
antennas with one outside)

The most sensitive receivers work within one or two walls
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Hybrid Positioning

• All necessary hardware exists today in consumer products

• Software is simple in some cases (cell-ID)

• More complex software for mobile TV, Wi-Fi, etc. is already mature
(e.g. Rosum, Skyhook)
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Hardware Available Today

3G Cellular

Bluetooth Wi-Fi

GPS

Wi-FiFM

(James 
Bond)
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BluetoothMobile TV
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Convergence
All these technologies moving to the same chip

BCM2048
Bluetooth + FM

BCM4325
Bluetooth + FM + Wi-Fi
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Conclusion: the necessary hardware is available –
Start building your hybrid location products.

Opportunistic RF Localization for Next Generation Wireless Devices 
June 16-17, 2008 
Worcester Polytechnic Institute 
Worcester, MA, USA




