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Equipment Requirement
· PC with Matlab

Experiment No. 1 
_________________________________________________________________________________

Square wave and sine harmonics

Equipment Requirements
· Matlab
Description

· Open a new file by the name of sqwave.m
· Generate a time axis at sampling rate Ts=1 ms for as period of 0.1 second
TimeDuration=0.1;

Ts=0.0001;

t=[Ts:Ts: TimeDuration];
· Select a base frequency of 50 Hz

f=50; 
· Generate a square wave signal with the same time period

SamplesPerPeriod=1/(f*Ts);

NoOfCycles=T*f;

d=[];

for n=1:NoOfCycles

   d=[d ones(1,SamplesPerPeriod/2)];

   d=[d -ones(1,SamplesPerPeriod/2)];

end

· Generate a square wave approximation with two harmonics
y=sin(2*pi*f*t)+sin(2*pi*3*f*t)/3+sin(2*pi*5*f*t)/5;
· Plot the signal and d simultaneously

plot(t,y,t,d);
· Calculate SNR in dB.


 (Hint: area under the curve x can be found by sum(x))
	Noise = d-y,      Noise Power      =  
	

	Signal = d,        Signal Power      =
	

	                        SNR                   =
	


· Repeat above by approximating signal d by adding four harmonics
plot(t,y,t,d);


	Noise = d-y,      Noise Power      =  
	

	Signal = d,        Signal Power      =
	

	                        SNR                   =
	


_________________________________________________________________________________

Quantization Noise
Equipment Requirements

· Matlab

Description

· Open a new file by the name of qaunt.m

· Generate a time axis at sampling rate Ts=1 ms for as period of 0.1 second

TimeDuration=0.1;

Ts=0.0001;

t=[Ts:Ts: TimeDuration];
· Select a base frequency of 50 Hz

f=50; 

· Generate a sine wave and a quantized sine wave representing 6 bits (K=64 levels)
K=64;

Y=K/2*sin(2*pi*f*t);
z=round(y);
· Plot the y and z simultaneously

plot(t,y,t,d);
· Calculate SNR in dB.


 (Hint: area under the curve x can be found by sum(x))
	Noise = z-y,      Noise Power      =  
	

	Signal = y,        Signal Power      =
	

	Quantization Noise SNR            =
	


· Repeat the above for 16 quantization levels
plot(t,y,t,d);
	Noise = z-y,      Noise Power      =  
	

	Signal = y,        Signal Power      =
	

	Quantization Noise SNR            =
	


· Repeat the above for 8 quantization levels
plot(t,y,t,d);
	Noise = z-y,      Noise Power      =  
	

	Signal = y,        Signal Power      =
	

	Quantization Noise SNR            =
	


_________________________________________________________________________________

Free Space Loss

Equipment Requirements

· Matlab

Description

· Open a new file by the name of fsl.m

· Generate a distance x-axis  for as distance of 1000 meters

D=1000;

d=[1:d];
· Select the carrier frequencies of 10MHz, 100MHz, 1GHz, 10GHz.
f1=10000000;

f2=100000000;

f3=1000000000;

f4=10000000000;
· Calculate Free Space Loss for isotropic antenna
c=300000000;

L1=10*log10(((4*pi*f1*d).^2)/c/c);

L2=10*log10(((4*pi*f2*d).^2)/c/c);

L3=10*log10(((4*pi*f3*d).^2)/c/c);

L4=10*log10(((4*pi*f4*d).^2)/c/c);
· Plot the loss curves on semilog axis
semilogx(d,L1,'black',d,L2,'red',d,L3,'green',d,L4,'blue');

grid('on')
· Repeat the above for parabloic antenna At = Ar = 1
semilogx(d,L1,'black',d,L2,'red',d,L3,'green',d,L4,'blue');

grid('on')
· Fix d to 1000

· Generate frequency axis from 10MHz to 1GHz
· Calculate free space loss for Parabolic antenna for the entire frequency range

· Plot loss on a semilog axis with frequency as x-axis and loss on y-axis on plot below:
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Experiment No. 2 
_________________________________________________________________________________

Bit Energy and Noise

Equipment Requirements

· Matlab

Description

· Open a new file by the name of ebno.m

· Let the channel bandwidth (B) be 1 MHz

· Generate a array of channel capacities as follows
· Calculate the required Eb/ No
	Channel Capacity  
	Eb/ No Ratio
	Eb/ No dB

	1 kbps
	
	

	10 kbps
	
	

	100 kbps
	
	

	1 Mbps
	
	

	10 Mbps
	
	

	100 Mbps
	
	

	1 Gbps
	
	


Experiment No. 3 
_________________________________________________________________________________

ASK, FSK, PSK
Equipment Requirements

· Matlab

Description

· Open a new file by the name of modul.m

· Generate a time axis at sampling rate Ts=1 ms for as period of 0.1 second

TimeDuration=0.1;

Ts=0.0001;

t=[Ts:Ts: TimeDuration];
· Generate a square wave signal with the same time period

BitRate=100;

SamplesPerBit=1/(BitRate*Ts);

NoOfBits=BitRate*TimeDuration;

z=[];

for n=1: NoOfBits
   b=1-2*round(rand(1));

   d=[d ones(1, SamplesPerBit)*b];

end

Experiment No. 4 
_________________________________________________________________________________

Delta Modulation
Equipment Requirements

· Matlab

Description

Experiment No. 5 
_________________________________________________________________________________

Direct Sequence Spread Spectrum 

Equipment Requirements

· Matlab

Description

Experiment No. 6 
_________________________________________________________________________________

Frequency Hoping Spread Spectrum 
Equipment Requirements

· Matlab

Description

Experiment No. 7 
_________________________________________________________________________________

CDMA 
Equipment Requirements

· Matlab

Description

Experiment No. 8 
_________________________________________________________________________________

Cyclic Redundancy Check 
Equipment Requirements

· Matlab

Description

Experiment No. 9 
_________________________________________________________________________________

Convolutional Encoding and Decoding

Equipment Requirements

· Matlab

Description

Experiment No. 10 
_________________________________________________________________________________

Bluetooth
Experiment No. 11 
_________________________________________________________________________________

WiFi 
Experiment No. 12 
_________________________________________________________________________________

WiMax 
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