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Chapter 7. 
Introduction to Bluetooth
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Overview



 
WMAN 無線都會網路: 802.16



 
WLAN 無線區域網路: 802.11



 
WPAN 無線個人網路: 802.15
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Goals



 
a universal short-range wireless 
capability on 2.4 GHz band ISM band 
(which is globally available for 
unlicensed low-power uses)



 
In 10 meters, two bluetooth devices 
can share up to 720Kbps rate.



 
Support data, audio, graphics, and even 
videos.
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Capability



 
make calls from a wireless headset



 
eliminate cables linking computers, 
printers, keyboards, and mouses



 
hook MP3 players wirelessly



 
remotely control AC, oven, home 
devices



 
See table 15.1
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General Application Category



 
data and voice access points:


 

effortless wireless connection 



 
cable replacement:


 

normally 10 m (1mW), but can be 
extended up to 100 meters (100mW)



 
ad hoc networking:


 

building a network instantly when two 
bluetooth devices meet
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Networking Capability Brief



 
up to 8 devices can communicate in a 
small network called a “piconet” (微網)



 
10 piconets can coexist in the same 
coverage range
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Piconet



 
piconet: the basic networking unit


 

one master + 1~7 active slaves



 
Master:


 

determining channel and timing


 

channel: frequency-hopping sequence


 

timing: offset and when to transmit



 

the decision is based on its 48 bits 
bluetooth device address as a parameter 
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Piconet
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Frequency Hopping 
among Piconets



 
When two piconets choose the same 
1MHz-band, collision occurs. 



 
FH scheme uses carriers spacing of 1 
MHz with up to 79 different frequencies 
(channels) to avoid collision.


 

hopping rate = 1600 hops/sec


 

one slot = 0.625 ms
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Multi-slot Packets 
(1, 3, or 5 Slots are Allowed)
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Key Parameters
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Frequency Availability



 
on 2.4 GHz in ISM band



 
sufficient to define 79 continuous 1- 
MHz physical channels
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Bluetooth Products
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Bluetooth Products
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Adopted Protocols



 
borrowed from other standard-making 
organizations to compatibility


 

PPP


 

TCP/UDP/IP


 

OBEX (object exchange protocol by IrDA)


 

WAE/WAP
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Piconet Formation and 
Connection Procedure
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Channel Control



 
To form/join a piconet, a host must 
enter the “connection” state.



 
There are two major states:


 

standby: 


 

the default state


 

low-power, only native clock is running



 

connection:


 

connected to a piconet, as a master or a slave
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Detailed Connecting Steps


 
inquiry:


 

used by master to find the identities of devices 
within range



 
inquiry scan:


 

listening for an inquiry message


 
page: 


 

used by master to send PAGE message to connect 
to a slave by transmitting slave’s device address 
code (DAC)



 
page scan:


 

slave listening for a paging packet with its DAC
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Inquiry and
Page Flowchart
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