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EXPERIMENT 1: UNDERSTANDING OF ST2101 
 

The first Lab objective is to familiarize you with, apparatus which we will be using throughout this 

semester  

PRE LAB  - QUESTIONS 

Answer the following Questions. Define and Explain following with formulas  

I. Frequency 

 

 

 

II. Clock  

 

 

 

III. Duty Cycle  

 

 

 

IV. Gain 

 

 



V. Effect of increasing Gain on a signal  

 

 

VI. What is filter?  

 

 

 

VII. What is low pass filter?  

 

 

 

 

 

VIII. What is high pass filter?  

 

 

 

 

IX. What is by pass filter?  

 

 

 

 

X. What is the function of duty cycle controller?  

 

 

 



LAB OBSERVATION SHEET 

Trainer ST2101 

What is the maximum and minimum frequency that can be generated from the Audio Frequency? 

------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------ 

What function does Frequency Adjustment and gain knob do? 

------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------ 

------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------ 

 

What does channel selector do? 

------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------ 

 

Write down the status of LED A2 A1 and A0 when following Frequency is selected  

 

A2 A1 A0 Frequency 

    

    

    

    

    

 

 

What is the frequency of the clock generator?  

------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------ 

 



BONUS Question  

Can you design a circuit which can perform the same function as Channel Selector? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

EXPERIMENT NO 02 

 

 

 

 

 

 

 

 

 



 

 

 

         

 

 



 
 

 

EXPERIMENT 2: STUDY OF SIGNAL AND 

SAMPLING 
 

PRE LAB  - QUESTIONS 

Answer the following Questions. Define and Explain following with formulas  

I. Define Nyquist Theorem 

 

 

 

 

 

 

II. Define aliasing  

 

 

 

 

 

 



III. Sketch a signal in matlab and sample it a frequency as following  

a. Sampling frequency < Signal frequency 

b. Sampling frequency = Signal frequency 

c. Sampling frequency > twice of signal frequency  

Reconstruct the signal and discuss the results: Cut and Paste your results below : Every diagram should 

contain the name of the student in diagram label 

LAB OBSERVATION SHEET 

Draw and Label a schematic diagram of circuit with which you have performed the experiment  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fill out the following table 

 

  

Signal Value 
Audio Generator MAX  Freq  

Audio Generator Min Freq  

Audio Generator Minimum Amplitude   

Frequency of Clock   

Amplitude of clock   

Result of OP signal when Sampled with 2 Khz 
Frequency 
Amplitude 

 

Result of OP signal when Sampled with 4 Khz 
   Frequency 

               Amplitude 

 

Result of OP signal when Sampled with 8 Khz 
   Frequency 

               Amplitude 

 

Result of OP signal when Sampled with 16 Khz 
  Frequency 

              Amplitude 

 

 

Does the received signal have double polarity or single polarity  

 

 

What output is given if OP signal is feeded to Low pass filter 1  

 

 

What is the function of duty cycle module here . 

 

 

 



                                                    EXPERIMENT NO 03    

   

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PULSE MODULATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EXPERIMENT NO 04

 

 

 

 

 

 



 

EXPERIMENT 4: PAM USING NATURAL AND FLAT 

TOP SAMPLING  
 

PRE LAB  - QUESTIONS 

Answer the following Questions. Define and Explain following with formulas  

I. Define PAM 

 

 

 

 

 

 

II. Discuss advantages and disadvantages of PAM using natural and flat top sampling  

 

 

 

 

 

 

 



LAB OBSERVATION SHEET 

Draw and Label a schematic diagram of circuit with which you have performed the experiment  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What are the rate of different Pulse signals available on trainer  

 

 

 

  

 

What is the maximum Frequency that can be generated via frequency generator on Trainer  

 

 



 

What is the maximum output that is given by DC Supply  

 

 

 

What are the three type of Pulse amplitude modulation techniques available on trainer  

 

 

 

 

Using the same experiment, sketch the output received via flat and natural PAM options on trainer. Don’t 

forget to mention input parameters and output parameters of signal like frequency amplitude of input 

and output signal 

 

 

 

 

 

 

 

 

 

 

 

Which Signal has highest frequencies? Pulse signals or Signal produced via frequency generator? 

 

 

Looking at the frequencies of both signal which should be message signal and which of the signal can be 

defined as carrier signal   

 



EXPERIMENT NO 05

 

 

 

 

 

 



 

EXPERIMENT 5: STUDY PAM USING HOLD AND 

SAMPLING 
 

PRE LAB  - QUESTIONS 

Answer the following Questions. Define and Explain following with formulas  

I. Differentiate between sampling and hold sampling  

 

 

 

 

 

 

 

II. What is the effect on energy parameter of signal if Hold sampling method is used  

 

 

 

 

 

 

 



III. What is the advantage of using Hold sampling  

 

 

 

 

 

 

 

LAB OBSERVATION SHEET 

Draw and Label a schematic diagram of circuit with which you have performed the experiment  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

If pulse signal shows the carrier signal and the message signal is displayed by the sinusoidal signal ,  

than what is the result of following modulation  

 

Carrier Signal 
 

Message Signal 
 

Modulated Signal 
 

Frequency Amplitude Frequency Amplitude Frequency Amplitude 

      

      

      

      

      

      

      

      

 

Using the above table write your observations regarding message and Carrier and modulated signal  

 

 

 

 

 

 

 

 

 

 

 

 

 



EXPRERIMENT NO 06

 

 

 

 

 

 



 

EXPERIMENT 6: PAM MODULATION AND 

DEMODULATION 
 

PRE LAB  - QUESTIONS 

Answer the following Questions. Define and Explain following with formulas  

I. Draw a circuit which can detect the envelop of AM signal  

 

 

 

 

 

 

 

II. What is the function of audio amplifier ? 

 

 

 

 

III. What type of low pass filter is being used in trainer? (Answer is available in manual ) 

 

 



LAB OBSERVATION SHEET 

If pulse signal shows the carrier signal and the message signal is displayed by the sinusoidal signal ,  

than what is the result of following modulation .  

 

Carrier Signal 
 

Message Signal 
 

Modulated Signal 
 

Demodulated 
Signal 

 

Frequency Amplitude Frequency Amplitude Frequency Amplitude Frequency Amplitude 

        

        

        

        

        

        

        

 

 

What is the effect of increasing decreasing the amplitude of message signal on Modulated wave and 

output signal  

 

 

 

 

 

 

 

 

 

 



Draw  the block diagram of this experiment and draw signals at every node. Done for get to mention 

the parameters of signal (Kindly use pencil) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EXPERIMENT NO 07 

 

 

 

 

 

 

 

 



EXPERIMENT NO 08

 

 

 

 

 

 

 

 



 

EXPERIMENT 8   : STUDY PPM USING  SINE 

WAVE INPUT 
A very good interactive tutorial is also available on website  

 

PRE LAB  - QUESTIONS 

Answer the following Questions. Define and Explain following with formulas  

I. Define PPM 

 

 

 

 

 

 

 

 

 

 

II. Write some advantages and disadvantages of PPM  

 

 

 



 

LAB OBSERVATION SHEET 

If pulse signal shows the carrier signal and the message signal is displayed by the sinusoidal signal ,  

than what is the result of following modulation .  

 

 
Message Signal 

 

 
Modulated Signal 

 

Frequency Amplitude Frequency Amplitude 

    

    

    

 

 

Draw the block diagram of experiment and sketch the wave form of any of the above Experiment.  

 

 

 

 

 

 

 

 

Which Trainer component/block should be used if we need to demodulate the signal? 

 

 

 

 



EXPERIMENT NO 09

 

 

 

 

 

 

 



EXPERIMENT NO 10

 

 

 

 

 

 

 

 



EXPERIMENT NO 11

 

 

 

 

 

 



 

EXPERIMENT 11: THE FUN PART – THE PAM 

WAY  
 

 

 

1. Have you ever seen your voice on oscilloscope? 

2. Have you ever heard your modulated voice? 

3. Have you heard your voice after demodulation? 

  

Connect a audio mic to Trainer and see if you can hear your voice via Speaker  

 

 

 

Can you see your voice wave form on oscilloscope?  

 

 

 

 

 

 

 

 

 

 



Can you sketch it  

 

 

Modulate your voice signal and listen to it (Use any flat top or natural PAM) . Also fill the following 

table Demodulate the signal and listen to your voice again. Can you hear your original voice?  

 

 

 

 

 

 

 

 

 



EXPERIMENT NO  12

 

 

 

 

 

 



 

EXPERIMENT 12: THE FUN PART – THE PPM 

WAY  
 

 

 

1. Have you ever seen your voice on oscilloscope? 

2. Have you ever heard your modulated voice? 

3. Have you heard your voice after demodulation? 

  

Connect a audio mic to Trainer and see if you can hear your voice via Speaker  

 

 

 

Can you see your voice wave form on oscilloscope?  

 

 

 

 

 

 

 

 

 

 



Can you sketch it  

 

 

Demodulate the signal and listen to your voice again. Can you hear your original voice?  

 

 

 

 

 

 

 

 

 

 



MATLAB EXCERCISES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 EXPERIMENT 13 # NYQUIST THEOREM  

 

I. Sketch a signal in matlab and sample it a frequency as following  

a. Sampling frequency < Signal frequency 

b. Sampling frequency = Signal frequency 

c. Sampling frequency > twice of signal frequency  

Reconstruct the signal and discuss the results: Cut and Paste your results below : Every diagram should 

contain the name of the student in diagram label 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EXPERIMENT 14 # Modulation Index and Amplitude Modulation 

AM modulation index basics 

Modulation indices are described for various forms of modulation. The amplitude modulation, AM, 

modulation index can be defined as the measure of extent of amplitude variation about an un-

modulated carrier. 

As with other modulation indices, the modulation index for amplitude modulation, AM, indicates the 

amount by which the modulated carrier varies around its static un-modulated level. 

When expressed as a percentage it is the same as the depth of modulation. In other words it can be 

expressed as: 

 

M   =   (RMS value of modulating signal) / (RMS value of unmodulated signal ) 

 

From this it can be seen that for an AM modulation index of 0.5, the modulation causes the signal to 

increase by a factor of 0.5 and decrease to 0.5 of its original level. 

 

Modulation index / modulation depth examples 

Typically the modulation index of a signal will vary as the modulating signal intensity varies. However 

some static values enable the various levels to visualised more easily. 

 
Amplitude modulated index of 0.5 

When the modulation index reaches 1.0, i.e. a modulation depth of 100%, the carrier level falls to zero 

and rise to twice its non-modulated level. 



 
Amplitude modulated index of 1.0 

Any increase of the modulation index above 1.0, i.e. 100% modulation depth causes over-modulation. 

The carrier experiences 180° phase reversals where the carrier level would try to go below the zero 

point. These phase reversals give rise to additional sidebands resulting from the phase reversals (phase 

modulation) that extend out, in theory to infinity. This can cause serious interference to other users if 

not filtered. 

 
Amplitude modulated index of more than 1.0 i.e. over-modulated 

Broadcast stations in particular take measures to ensure that the carries of their transmissions never 

become over modulated. The transmitters incorporate limiters to prevent more than 100% modulation. 

Hover they also normally incorporate automatic audio gain controls to keep the audio levels such that 

near 100% modulation levels are achieved for most of the time 

PRE LAB  - QUESTIONS 

What is Amplitude Modulation?  

 

 

 

 



What are the Characteristics of Message signal and Carrier Signal  

 

 

 

 Represent Amplitude Modulation via Mathematical Expressions  

 

 

 

What is modulation index, and what is its effect on Modulation for different values  

 

LAB  - QUESTIONS 

For the following Amplitude Modulation Code, draw the signal wave forms 

clc; 
clear all; 
close all; 
t=0:0.001:1; 
set(0,'defaultlinelinewidth',2); 
A=5;%Amplitude of signal 
fm=input('Message frequency=');%Accepting input value 
fc=input('Carrier frequency=');%Accepting input value (f2>f1) 
mi=input('Modulation Index=');%Modulation Index 

 
Sm=A*sin(2*pi*fm*t);%Message Signal 
subplot(3,1,1);%Plotting frame divided in to 3 rows and this fig 

appear at 1st 
plot(t,Sm); 
xlabel('Time'); 
ylabel('Amplitude'); 
title('Message Signal'); 
grid on; 

 
Sc=A*sin(2*pi*fc*t);%Carrier Signal 
subplot(3,1,2); 
plot(t,Sc); 
xlabel('Time'); 
ylabel('Amplitude'); 



title('Carrier Signal'); 
grid on; 

 
Sfm=(A+mi*Sm).*sin(2*pi*fc*t);%AM Signal, Amplitude of Carrier 

changes to (A+Message) 
subplot(3,1,3); 
plot(t,Sfm); 
xlabel('Time'); 
ylabel('Amplitude'); 
title('AM Signal'); 
grid on; 
 

 

Paste the result of AM signal , while keeping Frequency same for all cases, and taking different values 

of modulation index  

On the basis of result, answer the following question  

a)The most efficient modulation is carried out when m=? 

 

 

b)Comment about modulation when m =0, 50, -50  


