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EC @ SIIT 
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EC = Electronics 

and Communication 



Me? 
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·PhD from Cornell University 

·In Electrical and Computer Engineering 

·Minor: Mathematics (Probability Theory) 

·PhD Research: Neuro-Information Theory 

·Modeling and analyzing optimality of neurons  
in human brain from communication engineering  
perspective. 

·BS from Cornell University 

·Highest GPA in the engineering class 

·Current Research: Wireless Communication 

·Physical layers of mobile and WiFi systems 

·Best Teaching Award, 2009, SIIT 

 

prapun.com 



Three Main Topics 
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1. Wireless Communications and Radio Frequency Spectrum 

2. Cellular Systems: 1G, 2G, 2.5G, 3G, 4G 

3. Wireless LAN Systems: WiFi (802.11a/b/g/n/ac) 



What can you expecté? 
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1 Gbps DL, 

for 4G and 802.11ac 
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Part 1: Wireless Comm. 



Wired Communication 
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·Cup-and-string communication 

 

 

 

 

 

 

 

·POTS, Ethernet 



Wireless communication 
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·Duncan Wilson's Cup Communicator 

 

 

 

 

 

 

·Mobile phones, WiFi  



History (1) 
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·The first wireless networks 

were developed in the pre-

industrial age.  

·These systems transmitted 

information over line-of-sight 

distances (later extended by 

telescopes) using smoke 

signals, torch signaling, flashing 

mirrors, signal flares, or 

semaphore flags. 

[Goldsmith, 2005, Section 1.1] 



Semaphore 
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History (2) 
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·Early communication networks were replaced first by the 

telegraph network (invented by Samuel Morse in 1838) 

and later by the telephone. 

 

 



Morse code is digital! 
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Basic form of compression. 



Relative frequencies of letters in the 

English language (2) 
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History (2) 
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·In 1895, Marconi demonstrated the first radio 

transmission. 

·Early radio systems transmitted analog signals.  

·Today most radio systems transmit digital  signals  

composed of binary digits (bits). 

·Packet radio group the bits into packets.  

·The first network based on packet radio, ALOHANET, was 

developed at the University of Hawaii in 1971. 

·Employed in Ethernet  

·Lead to wireless local area networks (WLAN). 

 

 



Radio-frequency spectrum 
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·Commercially exploited bands 

c fl=

Wavelength 

Frequency 

83 10 m/s³

[http://www.britannica.com/EBchecked/topic-art/585825/3697/Commercially-exploited-bands-of-the-radio-frequency-spectrum] 

Note that the freq. bands are 

given in decades; the VHF band 

has 10 times as much frequency 

space as the HF band. 



FM Radio Stations (in MHz) 
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98.5 Good FM 103.5 FM one 106.0 Life FM  95.5 Virgin Hitz 102.5 Get FM 

     

     

93.0 Cool 93 99.0 Sports FM 104.5 FAT Radio 106.5 Green Wave 89.0 Banana FM 

          

 

 
   

107.0 MET FM  103.5 FM Max  94 EFM 105.5 Eazy FM  95.0 Luktung FM  

     

  

   

91.5 Hotwave  97.5 Seed FM    
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Thailand Freq. Allocations Chart 
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http://www.ntc.or.th/uploadfiles/freq_chart_thai.htm 



Spectrum Allocation 
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·Spectral resource is limited. 

·Most countries have government agencies responsible for 
allocating and controlling the use of the radio spectrum. 

·Commercial spectral allocation is governed  

·globally by the International Telecommunications Union (ITU) 
· ITU Radiocommunication Sector (ITU-R) is responsible for radio 

communication. 

·in the U.S. by the Federal Communications Commission (FCC) 

·in Thailand by the National Telecommunications Commission (NTC; 
ÅÔñÂääâÂóäÂõÉÂóäāØäÅâÚóÅâĀì¬ÈËóÖõ; ÂØË.) 

·replaced by the National Broadcasting and Telecommunications Commission 
(NBTC; ÅÔñÂääâÂóäÂõÉÂóäÂäñÉóãÿëöãÈ ÂõÉÂóäāØäØòéÚ°ĀæñÂõÉÂóäāØäÅâÚóÅâĀì¬ÈËóÖõ ; 
ÂëØË.) 

·Blocks of spectrum are now commonly assigned through spectral 
auctions to the highest bidder. 



Unlicensed bands 
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·In addition to spectral auctions, spectrum can be set aside in 
specific frequency bands that are free to use with a license 
according to a specific set of etiquette rules.  

·The purpose of these unlicensed bands is to encourage innovation 
and low-cost implementation. 

·Many extremely successful wireless systems operate in unlicensed 
bands, including wireless LANs, Bluetooth, and cordless 
phones.  

·Major difficulty: Interference 

·If many unlicensed devices in the same band are used in close 
proximity, they generate much interference to each other, which 
can make the band unusable. 



Unlicensed bands (2) 
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·Unlicensed spectrum is allocated by the governing body within a 
given country.  

·Often countries try to match their frequency allocation for 
unlicensed use so that technology developed for that spectrum is 
compatible worldwide. 

·The following table shows the unlicensed spectrum allocations in 
the U.S. 



Licensed vs. Unlicensed Spectra 
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Licensed Unlicensed 

Typically nationwide.  

Over a period of a few years. 

From the spectrum regulatory 

agency. 

For experimental systems and to 

aid development of new wireless 

technologies. 

Bandwidth is very expensive. Very cheap to transmit on. 

No hard constraints on the power 

transmitted within the licensed 

spectrum but the power is 

expected to decay rapidly outside. 

There is a maximum power 

constraint over the entire 

spectrum. 

Provide immunity from any kind 

of interference outside of the 

system itself. 

Have to deal with interference.  

[Tse Viswanath, 2005, Section 4.1] 
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Part 2: Cellular Systems 



World Market Penetration 
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 4,239,956 PEOPLE 
are having a cell 

phone conversation 

at any given SECOND 
in the world  

[http://cellphones.org] 

People in countries 

with no running water 

are able to keep in 

touch with others 

thanks to cellular 

technology 



US Market 
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