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White Paper
(Re-released June, 1999) Introduction
Industry leeders Ericsson, IBM, Intd, Nokiaand Toshiba have unveiled ther vison to revolutionize
wirdess connectivity for persond and businessmobiledevices. Enabling seamlessvoice and data
trangmission viawirdess, short-rangeradio links this new technology dlows usarsto connect awide
range of devices eesily and quickly, without the need for cables, expanding communications capabilities
for mobile computers, mohbile phones and ather mobile devices, both inand out of the office
Theinnovaive Bluetooth technalogy isan open spedification, which isbang deve oped through the
combined contributions of the members of the Bluetooth Spedid Interest Group (S G). Having identified
agrowing need for atruly low-cogt, ubiquitous wirdesslink, sandardized for globd usage, the SG was
formed in early 1998 asareauit of the globd commitment of the five founding companies The
Bluetooth S G isan excdlent example of an organization whosewhaleis greeter than the sum of its
pats. While each founding company hasleveraged unique and complementary core competenciesin
the devdlopment of the Bluetooth technology, the pecification and ultimatdly the product solutionsare

theresult of aconcerted team effort
The Bluetooth Technology Continues the Trend of Increasing Ease of Use

Wedl think in terms of connecting computersto networks. Whet if we could broaden the scope of
connectivity to indude makbile PCs, handhdd computersand digitd odlular phones? What if we could
doitdl wirdesdy, viatiny radios? Imaginethe ability to synchronize your handhdd computer with

Imagine the Possibilities ink i
your mohile PC—uwithout taking the handndd computer out of your briefcase. Think about
automaticaly receiving e-meail onyour mobile PC viathedigitd cdlular phoneinyour jacket pocket?
How would you like to be ableto show apresentation at amesting without connecting cablesfroma
data projector to your mobile PC? What if everyonein the room could view the presentation on their
mohile PC, inred-time? The Bluetooth technology will enable these devicesto freethemsdvesfrom
wires and work together ssamlesgly, alowing mabile PCs, phones, handheld computers and other
devicesto communicate together like never before. Now "wirdess' can betruly wirdess,
Typical Usage Scenarios Userswill be derted to, and can respond to, incoming e-mil viatheir mobile phone, even whiletheir
mohile PC remainsin itscarrying case. When the mobile PC receives an emall message, it will ssnd an
dert to sound on the mohile phone. It isthen possible to browse incoming e-meailsimmediatdy, reeding
the contents on the display of the mohbile phone. Userswill be ableto use amobile PC to accessthe
Internet viaawird ess connection routed through amohile phone, or awired connection such asthe
PSTN or LAN. Usarswill beableto send an‘indant postcard’ by cordlesdy connecting acamerato a
mobile phone. Users can add commentsto ther sngpshots using amohile PC or mobile phone, and send

themingantly to recipientsanywherein theworld
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Delivering I nnovation

Available Worldwide

Secure Transmissions

L ow Power

For Morelnformation, Visit the
Bluetooth Web Site at:
www.bluetooth.com

The Bluetooth technology amsto miake these innovations possible through asmdl form-factor, low-
cog, short-rangeradio that is designed to operate worldwidein the globally available 2.45GHz 1SV
band and can link deviceswithin a10 meter radius. Smultaneousvoiceand datatransmissonis
supported over both half- and full-duplex connections. The Bluetooth technology will enablerapid
cablefree acoess to ad-hoc ubiquitous workgroup connections between devices. Freefrom line-of-sght
retrictions associated with traditiond infrared technology, Bluetooth-enabled devices can establish and
meaintan uninterrupted connections even when the devices themsdves arein mation or tucked avay ina
pocket or briefcase. The Bluetooth technology will diminate the ned for businesstravdlersto purchese
or carry numerous, often proprietary, cables by dlowing multiple devices to communicate with each
other through asingleinterface

Technical Information for the Bluetooth Technology

The Bluetooth technology is specificaly designed to provide low-cog, robust, effidient, high cgpadity
voice and data connectivity. Thetechnology isbased upon seaml ess communication between amdl
form-factor, high performance integrated radio transoaivers, eech dlocated aunique 48-hit address,
derived from the |EEE 802 dandard. Bluetooth-enabled devices aperatein the unredtricted, globdly
avalable 245GHz 1SV band (available bandwidth varies dightly by location). With arange of 10
meters (afuture verson of the Bluetooth radio will support connections over digances of 100 meters),
the Bluetooth technology’ s IMbps symbal rate exploits maximum available channd bandwidth.

The Bluetooth technology’ s faet frequency-hopping (1600 hops/second), packet-switched protocal
enables high performancein noisy radio environments. Furthermore, the technology’ s adaptive output
power minimizesinterference, and short data packets maximize throughput during interference.
Combined, these features enable the technol ogy to provide extremdy flexible and fast connections, even
inthe presence of severeinterference. Astheinterferenceincreasss, the performance degradation
remainsminima and gradud, enabling gable linksto be maintained. Additiondly, the Bluetooth
technology boasts robugt dataencryption and authentication capabilities.

Low power consumption, drawing only 0.3mA in sandboy mode, enables maximum bettery lifefor
mohile devices (during datatransfer, maximum current drain is 30mA—during pauses or a lower data
rates, the drainwill belower). Fast acknowledgement dlowslow coding overheed and CVSD
(Continuous Varigble Sope DdtaModulation) voice coding enables operation & high bit-error rates.
Hexible packet types support awide range of gpplications and the Bluetoath technology’ srelaxed link
budget supportslow-cost Sngle chip integration. A miniaturized form factor and multi-chip module
packing mekesthe Bluetooth technology suitable for even themogt portable devices.

Open, Royalty-free Specification for Widespread Industry Adoption

The Bluetooth technology adoption is expected to bewidespread throughout the computer and
tdecommunicationsindustry. Implementation of the Bluetoath technology isexpected to grow the
mearket for persona mobile devices and increese artime usage for mobile data. Manufacturerswill dso
benefit from the ahility to replace multiple connection portswith asingle Bluetooth module interface,
gaining economies of scaea the production level. The group has defined favorable adoption terms,
induding open, roydty-free availahility of the pecification. To promoate open accessto the Bluetooth
technology and communicate news about its development in the future, the G has established aweb
dtea www.bluetooth.com.

Bluetooth Technology 2



TOSHIBA

Notice

Theinformation in this publication is subject to changewithout naticeand is provided “ASIS’
WITHOUT WARRANTY OF ANY KIND. THEENTIRE RISK ARISING OUT OF THE USE
OF THISINFORMATION REMAINSWITH THE RECIPIENT. IN NO EVENT SHALL
TOSHIBA BE LIABLE FOR ANY DIRECT, CONSEQUENTIAL, INCIDENTAL, SPECIAL,
PUNITIVE OR OTHER DAMAGESWHATSOEVER (INCLUDING WITHOUT LIMITATION,
DAMAGES FOR LOSS OF BUSINESSPROF TS, BUSINESSINTERRUPTION OR LOSSOF
BUSINESSINFORMATION), EVEN IF TOSHIBA HASBEEN ADVISED OF THE
POSSBILITY OF SUCH DAMAGES.

TOSHIBA, SATELLITE, PORTEGE, TECRA, LIBRETTO, INFINIA, EQUIUM, MAGNIA
AND/OR OTHER TOSHIBA PRODUCTS REFERENCED IN THISDOCUMENT ARE THE
REGISTERED TRADEMARKS OR TRADEMARKS OF TOSHIBA ORITSAFALIATES ALL
TRADEMARKS, SERVICE MARKS, AND TRADE NAMESIN THISDOCUMENT ARE THE
MARKSOF THE RESPECTIVE OWNER(S), AND ANY UNAUTHORIZED USE THEREOF
ISSTRICTLY PROHIBITED. NOT ALL PRODUCTSARE AVAILABLEIN ALL GLOBAL
MARKETS MODEL NUMBERS, SELECTED HARDWARE CONFIGURATIONSAND
SOFTWARE APPLICATIONSPRE-INSTALLSVARY BY REGION.
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