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Infrared Waves

Intrared wrves
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Wavelengths range from
1 mm to 750 nm
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Wireless infrared communication
is also referred to as wireless
optical communication
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Infrared Devices

Laser Diode
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Infrared Devices

Infrared Data Association
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The IEEE standardized Bluetooth as IEEE 802.15.1, but no longer maintains the standard.

Bluetooth SIG (Special Interest Group) is the standards organization that oversees the development of
Bluetooth standards and the licensing of the Bluetooth ies and to ers.
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Evolution of Bluetooth

%)

managed by the Bluetooth Special Interest Group (SIG)

ol Version 1.1 Verwa 12 Version 20 Version 30

i » ¢

Updated and most common
versionis 4.2 in 2014, Dec. 2.

Version 10

Latest version is 4.0 in
2010 with
addendums in 2011,
2012, and 2013.

Revealed versionis Bluetooth 5, in
June 16, 2016. designed for loT

Updated versionis 4.1in
2013, December 4.
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Bluetooth

Bluetooth devices operate
at very low power levels of
approximately 2.5 milliwatts
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Competing Technologies

Bletooth
Zpee ool o2l 802119 802.11a 802.11n

Throughput Mbps 003 13 1 54 54 200
Max range ft [ 200 200 150 150
Sueet spot Mbps-ft 03075 1-3@10 20200 20200 36@100 100@100
Service bpsfz 530 314M 2516 2516 1187 347
Pover . P 100 750 1000 1500 2000
BW MHz 06 1 2 2 2 )
Spectral efficiency bz 005 1 05 27 27 5
Pover efficiencyl mWIMbps 1000 100 68 19 27 10
Power efficiency? mANGB 2211 67 % 12 18 7
TTGB Time 31day 22hr 12min 25mn 25min a0sec
Price uss 2 8 $5 59 s12 520
hitp:/www.bluetooth. ting-Tech.aspx
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Bluetooth Network Types
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Scatternat
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Bluetooth Network Types
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The bridge node can act
as a slave in one piconet
and a master in another
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Bluetooth Connectivity
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Bluetooth Connectivity

Bluetooth Connectivity

Inauey Procedure

I e

4 - 50 Mujdat Soyturk, Wirelessand Mobile Networks, Spring2021, Marmara University

4-51 Mujdat Soyturk, Wirelessand Mobile Networks, Spring 2021, Marmara University

Bluetooth Connectivity

¢ =

Mujdat Soyturk, Wirelessand Mobile Networks, Spring 2021, Marmara University

3/4/2021

Bluetooth Connectivity

S

4-53 Mujdat Soyturk, Wirelessand Mobile Networks, Spring2021, Marmara University

Low Power Modes in Bluetooth
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Low Power Modes in Bluetooth
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Bluetooth Protocol Stack
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Wireless Sensor Networks
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Wireless Sensor Networks

Wirsless Sensor Network
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Wireless Sensor Networks

o

o Netwark
Convey parameters about:
o Temperature
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© Humidity
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Wireless Sensor Networks

Wireless Sensor Networks

Wirsless Sensor Network

Battery-operated
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Wireless Sensor Networks
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Wireless Sensor Networks

wtary Appacaion
Wireless sensor networks

are widely used in
military applications
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Wireless Sensor Networks
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Communication in a Wireless Sensor
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Features of WSN
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Advantages of WSN

Greater coverage
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Advantages of WSN

Accuracy
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Advantages of WSN
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Advantages of WSN

Wiretess Sensor Networs
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Advantages of WSN

Redundancy
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Advantages of WSN

!

Wirehess Sensor Networs

Wireless sensor networks
form a network on their own
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Advantages of WSN

Power

!

Wirehess Sensor Networs

Sensor devices have a
battery life of up to a year  Now, there are batteries
living up to 10 years!
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IEEE 802.15.4

IEEE 802.15.4

MAC Layer

Physicat

4-87 Mujdat Soyturk, Wirelessand Mobile Networks, Spring 2021, Marmara University

ZigBee

e w0z 18 iwee b2 184
4 - 86 Mujdat Soyturk, Wirelessand Mobile Networks, Spring2021, Marmara University
e 0218 e b2 184

. [ p—
(TR, Europe
4-88 Mujdat Soyturk, Wirelessand Mobile Networks, Spring 2021, Marmara University

Froquency Bend

24002484 Gz

e 002184 Zighes

4 -89 Mujdat Soyturk, Wirelessand Mobile Networks, Spring2021, Marmara University

ZigBee
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ZigBee

ZigBee

128-bit AES encryption

Minimum battery power
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ZigBee Applications
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ZigBee Applications
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ZigBee Applications
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EMERGING WPAN
TECHNOLOGIES
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Ultra-wideband
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Ultra-Wideband
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Ultra-Wideband
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Ultra-Wideband

480 Mbps

3.1to 10.6 GHz UWB spectrum
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Ultra-Wideband
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Ultra-Wideband

e ¢

Tramamitier 3

Tramsmitir 3

4-108 Mujdat Soyturk, Wirelessand Mobile Networks, Spring2021, Marmara University

18



Ultra-Wideband

UWB pulses are
virtually untraceable
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WiMedia Alliance

Wikedia Allsnce

350 organizations
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WiMedia Alliance

Wikedia Atlance

Estabianing Requeemants
Specitications
Best Practices

Weutral snd open forum
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WiMedia Alliance
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UWB Applications
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WiMedia Alliance
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UWB Applications
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UWB Applications

Car media centers
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WirelessHD

10 Metars

4 Gbps
7 GHz channel in the 60 GHz radio band
allows theoretical data rates as high as 25 Gbit/s
digital transmission of high-definition video and audio and data signals,
essentially making it equivalent of a wireless HDMI.
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WirelessHD

Specitcston
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Next generation of

interoperable multi-gigabit wireless
high definition digital interface
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WirelessHD
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WirelessHD

HOMEWORK: Wireless Gigabit Alliance

4Gbps

7 GHz channel in the 60 GHz radio band

allows theoretical data rates as high as 25 Gbit/s

digital transmission of high-definition video and audio and data signals, essentially making it
equivalent of a wireless HDMI.
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