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Vision of the Institute 

 

“Instilling core human values and facilitating competence to address global 

challenges by providing Quality Technical Education. 

 

 

 

 

 

Mission of the Institute 

 

 

 M1 - Enhancing technical expertise through innovative research and education, 

fostering creativity and excellence in problem-solving. 

 M2 - Cultivating a culture of ethical innovation and user-focused design, ensuring 

technological progress enhances the well-being of society. 

 M3 - Equipping individuals with the technical skills and ethical values to lead and 

innovate responsibly in an ever-evolving digital landscape. 

. 
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Program Educational Objectives (PEOs) 

 

 To apply the scientific, mathematical and engineering fundamentals to provide solutions to the 

problems in Electronics and Communication Engineering and related fields. 

 To exhibit creativity and innovation with ethical and professional behavior while addressing 

societal needs by engaging technocrats in independent learning. 

 To empower technocrats by nurturing ethical values, creativity, and innovation, enabling them to 

pursue entrepreneurship or higher studies and establish their own startups, thereby impacting their 

lives positively. 
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Program Outcomes (POs) 

The successful graduate will develop ability to: 

 

 PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering problems. 

 PO2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences. 

 PO3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

 PO4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of the 

information to provide valid conclusions. 

 PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities with 

an understanding of the limitations. 

 PO6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the 

professional engineering practice. 

 PO7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for 

sustainable development. 

 PO8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

 PO9. Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 

 PO10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 
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effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

 PO11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and leader 

in a team, to manage projects and in multidisciplinary environments. 

 PO12. Life-long learning: Recognize the need for, and have the preparation and ability to engage 

in independent and life-long learning in the broadest context of technological change. 

 

 

 

Program Specific Outcome (PSOs) 

 

 To apply fundamental knowledge of core Electronics and Communication Engineering subjects in 

the analysis, design, and development of various types of electronic systems. 

 To adapt to modern software and hardware tools in Electronics and Communication Engineering 

for the design and analysis of complex electronic systems and their real-life applications. 

 To prepare students to adjust in evolving work environments, effective interpersonal abilities, 

adherence to professional ethics and awareness of societal needs. 
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University Syllabus 
1. Part A 

1. To study Eye diagram patterns of various digital pulses. 

2. To study the Inter symbol interference. 

3. To study generation of Unipolar RZ & NRZ Line Coding. 

4. To study generation of Polar RZ & NRZ Line Coding. 

5. To study generation of Bipolar RZ & NRZ Line Coding. 

6. Implementation and analysis of BASK modulation and demodulation 

7. Implementation and analysis of BFSK modulation and demodulation 

8. Implementation and analysis of BPSK modulation and 

demodulation. (Through Virtual Lab) 

9. Implementation and analysis of QPSK modulation and 

demodulation. (Through Virtual Lab) 

10. To simulate M-ary Phase shift keying technique using MATLAB. 

11. To study generation and detection of DPSK using MATLAB. 

12. Implementation and analysis of Delta modulation and demodulation. 

13. Implementation and analysis of DSSS Modulation, Demodulation & BER measurement. 

14. Implementation and analysis of FHSS Modulation, Demodulation & BER measurement. 

15. To study encoding and decoding of Linear Block Codes 

16. To study the working of Convolution encoder. 

Part B 

1. To study simple dipole 𝜆 2 antenna and to calculate beam-width, front /back ratio, and 

gain of the antenna. 10. 

2. Tostudyfoldeddipoleantennaandtocalculatebeam-width,front/backratio,andgainofthe antenna. 

3. To study𝜆 2 phase array end-fire antenna and to calculate beam-width, front / back ratio, and gain of 

the antenna. 

4. To study broad side array antenna and to calculate beam-width, front/ back ratio, and gain of the 

antenna. 
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Course Outcomes 

 

CO-1 To formulate basic concepts of pulse shaping in digital communication. 

CO-2 To identify different line coding techniques and demonstrate the concepts. 

CO-3 Todesignequipmentsrelatedtodigitalmodulationanddemodulationschemes. 

CO-4 To analyze the performance of various digital communication systems and 

evaluate the key parameters. 

CO-5 To conceptualize error detection & correction using different coding 

Schemes in digital communication. 

 

CO-PO Mapping 

 

 Correlation Levels: High-3, Medium-2, Low-1 
  

CO-PSO Mapping 
 

 PSO1 PSO2 PSO3 

CO1 3 3 2 

CO2 3 3 2 

CO3 2 3 2 

CO4 2 2 1 

CO5 2 2 1 

 2.4 2.6 1.6 

 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 3 3 2 2 1 2  2 2   1 

CO2 2 2 1   1       

CO3 2 3 3 2 2 3  2 2   2 

CO4 2 2      2 2   2 

CO5 3 2 3 3 2 3  1 1   2 

Course 

Correlatio

n mapping 

 

2.4 

 

2.4 

 

1.8 

 

1.4 

 

1 

 

1.8 

  

1.4 

 

1.4 

   

1.4 
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Course Overview 

 
In this lab students will be able to learn about the concept of Eye diagram patterns of various digital 

pulses, the inter symbol interference, generation of Unipolar RZ & NRZ Line Coding, generation of 

Polar RZ & NRZ Line Coding, generation of Bipolar RZ & NRZ Line Coding, Implementation and 

analysis of BASK modulation and demodulation, Implementation and analysis of BFSK modulation 

and demodulation, Implementation and analysis of BPSK modulation and demodulation, 

Implementation and analysis of QPSK modulation and demodulation, M-ary Phase shift keying 

technique using MATLAB, generation and detection of DPSK using MATLAB, Implementation and 

analysis of Delta modulation and demodulation, Implementation and analysis of DSSS Modulation, 

Demodulation & BER measurement, Implementation and analysis of FHSS Modulation, Demodulation 

& BER measurement, study of encoding and decoding of Linear Block Codes as well as working of 

Convolution encoder and antennas. 
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List of Experiments mapped with COs 
 

 

 

S.No 

 

Aim of the Experiments 

 

COs 

1. BASK Modulation and Demodulation CO1 

2. BFSK Modulation and Demodulation CO1 

3. Phase shift keying CO3 

4. Differential Phase Shift Keying (Modulation and Demodulation) CO2 

5. M-ary Phase shift keying CO3 

6. Binary phase shift keying CO2 

7. QPSK modulation & demodulation CO4 

8. Delta modulation CO1 

9. Linear block code-encoder & decoder CO1 

10. Eye Diagrams, Noise and Bit Error Rate CO1 
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DOs and DON’Ts 
DOs 

 

 

 

DON’Ts 
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General Safety Precautions 

 
Precautions (In case of Injury or Electric Shock) 

1. To break the victim with live electric source, use an insulator such as firewood or plastic to break the 

contact. Do not touch the victim with bare hands to avoid the risk of electrifying yourself. 

2. Unplug the risk of faulty equipment. If the main circuit breaker is accessible, turn the circuit off. 

3. If the victim is unconscious, start resuscitation immediately, use your hands to press the chest in and 

out to continue breathing function. Use mouth-to-mouth resuscitation if necessary. 

 

Precautions (In case of Fire) 

1. Turn the equipment off. If the power switch is not immediately accessible, take plug off. 

2. If fire continues, try to curb the fire if possible, by using the fire extinguisher or by covering it with a 

heavy cloth if possible isolate the burning equipment from the other surrounding equipment. 

3. Sound the fire alarm by activating the nearest alarm switch located in the hall way. 
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Guidelines to Students for Report Preparation 

All students are required to maintain a record of the experiments conducted by them. Guidelines for its 

preparation are as follows:- 

1) All files must contain a title page followed by an index page. The files will not be signed by the 

faculty without an entry in the index page. 

2) Student’s Name, Roll number and date of conduction of experiment must be written on all pages. 

 

3) For each experiment, the record must contain the following 

(i) Aim/ Objective of the experiment 

(ii) Pre-experiment work (as given by the faculty) 

(iii) Lab assignment questions and their solutions 

(iv) Test Cases (if applicable to the course) 

(v) Results/ output 

Note: 

1. Students must bring their lab record along with them whenever they come for the lab. 

2. Students must ensure that their lab record is regularly evaluated. 



Digital Communication Lab Manual (BEC651) Semester (VI) AY2024-25 

Department of ECE, Dronacharya Group of Institutions, Greater Noida. 

13|Page 

 

 

1. BASK Modulation and Demodulation 

 
Aim: Implementation and analysis of BASK modulation and demodulation. 

 

Software required: MATLAB 

 

THEORY 

MATLAB (matrix laboratory) is a multi-paradigm numerical computing environment and fourth- 

generation programming language. A proprietary programming language developed by Math Works, 

MATLAB allows matrix manipulations, plotting of functions and data, implementation of algorithms, 

creation user interfaces, and interfacing with programs written in other languages, including C, C++, 

Java, Fortran and Python. 

MATLABPROGRAM: 

clc 

clearall; 

closeall; 

%GENERATECARRIERSIGNAL 

Tb=1; 

fc=10; 

t=0:Tb/100:1 

c=sqrt(2/Tb*sin(2*pi*fc*t); 

%generatemessagesignal 

N=8; 

m=Tand(1.N); 

tl=0:2=Tb 

for i=1:N 

t=tl:01:12 

ifmi)>0.5 

m(i)=l: 

m_s=ones(1,length(); 

else 

m(i)=0; 
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m_s=zeros(1,length(t); 

end 

message(4:)=m_s; 

bproductofcarrierandmessage 

ask sigli,:)=c.*m_s; 

tla1+(Tbt.01): 

t2a2+(Tb+.0); 

oplotthemessageandASKsignal 

subplot(5,1,2);axis(|0 N -2 2): 

plot(t,message(i.:),r); 

title('messagesignal); 

xlabelt->); 

ylabel'm(t)):grid on 

hold on 

subploa(5,1,4); 

plot(t,ask_sig(i.:)): 

title('ASK signal); 

xlabel't->); 

ylabel('s(t)):gridon 

hold on 

end 

holdoff 

DPlatthecarriersignalandinputbinarydata 

subplot(5,1,3); 

plot(t.c): 

title(carriersignal); 

xlabel't-.>); 

ylabe'e(t );:grid on 

subplo(5,l,):stem(m); 

title(binarydatabits'): 

xlabel('n-); 

ylabel('b(n)):grid on 
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6ASKDemodulation 

tl=0:12=Tb 

fori=1:N 

=t1:Tb/1O0:12] 

ocorrelator 

x=sum(c.*ask_sig(i.:)): 

%decisiondevice 

if x>0demodi)=l; 

else 

demod(i)=0; 

end 

tlalHTb+.01); 

t22(Tb+.01); 

end 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Result: 
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2. BFSK Modulation and Demodulation 

Aim: Implementation and analysis of BFSK modulation and demodulation. 

 

Software required: MATLAB 

 

THEORY: 

Frequency-shift keying (FSK) is a frequency modulation scheme in which digital information is 

transmitted through discrete frequency changes of a carrier signal. The technology is used for 

communication systems such as amateur radio, caller ID and emergency broadcasts. The 

Simplest FSK is binary FSK (BFSK). BFSK uses a pair of discrete frequencies to transmit binary (Os 

and 1s) information. With this scheme, the "I" is called the mark frequency and the "o" is called the 

space frequency. This is simulated in MATLAB. 

 

MATLABPROGRAM: 

%PSK modulation 

clc: 

clear al 

closeall; 

GENERATECARRIERSIGNAL Tb=1; 

t=0:Tb/10:Tb; 
fc=2: 

c=sqrt(2/Tb)*sin(2*pi*fc*t); 

o generate message signal 

N=8: 

m=rand(1,N); 

tl=0:t2=Tbfor 

i=1:N 

t=[t:.01:2] 

ifm(i)>0.5 
mi=l; 

m_s=ones(1,length(t); 

else 

i) =0; 

m_s=-1*ones(1,length(t); 

end 

message(i.:)=m_s; 

%productofcarrierandmessagesignal 

bpsk_sigi.:)=c.*m_s; 

KPlotthemessageandBPSKmodulatedsignal 

subplot(5,1.2 

axis([ON-2 2): 
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plot(t.message(i.:), 

r)xtitle('messagesignal(POLARfor

m): xlabel('t: 

ylabel(m(t))% 

gridon;holdon; 

subplot(5,1,4); 

plott.bpsk_sig(i.:)% 

title(BPSK signal); 

xlabel('t->'); 

ylabel('s(t))xgrid

on;holdon; 

tlal+1.01;12=t2+1.01; 

end 

holdoff 

bplottheinputbinarydataandcarriersignal subplot(5, 

1., );stem(m); 

title('binarydatabits') 

xlabel('n-->); 

ylabel('b(n)'): 
grid on; 

subplot(5,I.3); 

plot(t.c): 

title('carriersignal'); 

xlabel(t; 

ylabel(c()):grid on 

%PSKDemodulation 

tl=0:t2=Tb 

orri=1:N 

=[tl:01:2 

hcorelator 

x=sum(c.tbpsk_sig(i.:)): 

decision device 

if x>0 

demodi)=l; 

else 

demod(i)=0; 

end 

tl=tl+1.01; 

t2=t2+1.0l; 

end 
oplotthedemodulateddatabits 

subplot(5,1.5);stem(demod): 

title('demodulated data) 

xlabel('n-->); 

ylabel('b(n)):grid on 
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OUTPUTWAVEFORM: 

 

 

 

 

 

 

Result: 
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3. Phase Shift Keying 
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Circuit Diagram: 
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Model waveforms 

V 

t 

 

 

 



Digital Communication Lab Manual (BEC651) Semester (VI) AY2024-25 

Department of ECE, Dronacharya Group of Institutions, Greater Noida. 

21|Page 

 

 

 
PRECAUTIONS: 

 

1. Avoid loose and wrong connections. 

2. Readings should be noted without parallax error. 

 

RESULT: 

Thus the PSK modulation signal is generated for a given input data signal and it is demodulated. 
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4. Differential Phase Shift 
Keying Modulation and 
Demodulation 
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Circuit diagram: 
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Model waveforms: 

 
 
 

 
PRECAUTIONS: 

1. Avoid loose and wrong connections. 
2. Readings should be noted without parallax error. 

 
Result: 

Thus the DPSK modulation and demodulation is performed and graphs were plotted. 

V 

t 

t 
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5. Folded Dipole Antennas 

 
Aim: To study folded dipole antenna and to calculate beam-width, front /back ratio, and 

gain of the antenna. 

Apparatus Required: 

1. Folded dipole Antenna 

2. Detector 

3. Connecting wires 

4. Power supply 

 

 

Theory 
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Result: 
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6. BINARY PHASE SHIFT KEYING 
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Result: The program for BPSK modulation and demodulation has been simulated. 
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7. QPSK MODULATION & DEMODULATION 

Aim: To generate a QPSK modulated signal for the given input data and its demodulated signal. 
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Result: Thus the QPSK modulated signal is generated and it is demodulated. 
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8. DELTAMODULATION 
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Circuit Diagram: 
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MODELWAVEFORMS: 

. 
 

PRECAUTIONS: 

1. Avoid loose and wrong connections. 
2. Readings should be noted without parallax error. 

RESULT: Thus Delta Modulated signal is generated for given input signal and it is demodulated. 

t 

t 

t 

t 
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9. LINEAR BLOCK CODE-ENCODER & DECODER 

 

 

AIM: To Study the Hamming Code 7-bit Generation. 

 

APPARATUS: 

 

1. Linear Block Code-Encoder & Decoder Trainer Kit 

2. 2mm Banana Cable 

3. Regulated Power Supply 

 

THEORY: 

 

Error Detection and Correction: 

Error detection is the ability to detect the presence of errors caused by noise or other 

impairments during transmission from the transmitter to the receiver. Error correction is 

the additional ability to reconstruct the original, error-free data. There are two basic ways 

to design the channel code and protocol for an error correcting system. 

Linear block codes: 

Linear block codes are conceptually simple codes that are basically an extension of 

single-bit parity check codes for error detection. A single-bit parity check code is one of 

the most common forms of detecting transmission errors. This code uses one extra bit in 

block of n data bits to indicate whether the number of 1s in a block is odd or even. Thus, 

if a single error occurs, either the parity bit is corrupted or the number of detected 1s in 

the information bit sequence will be different from the number used to compute the parity 

bit: in either case the parity bit will not correspond to the number of detected 1s in the 

information bit sequence, so the single error is detected. Linear block codes extend this 

notion by using a larger number of parity bits to either detect more than one error or 

correct for one or more errors. Unfortunately linear block codes, along with convolution 

codes, trade their error detection or correction capability for either and width expansion 

or a lower data rate, as will be discussed in more detail below. We will strict our attention 

to binary codes, where both the original information and the corresponding code consist 

of bits taking a value of either 0 or 1. 
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BLOCK DIAGRAM: 
 

 

 

PROCEDURE: 

 
1. Connect the power supply mains cord to the Scientech 2121Aand Scientech 

2121B but do not turn ON the power supply until connections are made for this 

experiment. 

 

2. Keep default/ manual switch in Manual mode. 

 

3. There are some conditions regarding H-Matrix selection manually which are: 

Any row should not be identically selected like there should not all 1’s or all 

0’s. 

 

Each row selection should be different from other row. 

 

The matrix should be so chosen that all the rows are distinct and consist of at least 

three 1’s in them. 

 

4. Switch ‘On’ the power supply and press reset button. 

 

5. Check the clock pulseof2KHzonOscilloscopeatgiventestpoint. 

 

6. At Scientech 2121 A Block Code Encode run it now select the data at seven 

Segment display with the help of BCD (binary coded decimal) switch. 

7. Check the data at seven segment display and its binary equivalent (d3, d2, d1, 

d0),in the Code Word Generator block T where bit pattern is selected in the form of 

8, 4, 2, 1 format. 

8. Now set the H matrix are per the condition given instep 3. In Observation Table 

3.1, some example sets are given (Set 1,Set2, Set3andSet4). You can set your own 
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matrix or you can choose any set from example sets and select the H Matrix. 
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6. After that check the H matrix in the form of H= [Ik][P];Identity matrix and Parity 

matrix corresponding to the selected set as given in the Observation Table 3.1. 

 

7. Check the massage signal in the form of(d3, d2, d1, d0, p3, p2, p1) and verify the 

status of‘ Parity Bits’(p3, p2, p1) as per the equations given for parity generation(see 

observation Table 3.1). 

 

8. Connect 2mmpatchcordsbetweenhorizontalbit stream and p/s block as per the 

connections diagram. 

9. ObservethebitpatternoutputofcodewordGeneratoratvertical7-bitstream. 

 

10. Now connect the DataoutputtotheDataInof2121Bwhichisblockcodedecoder. 

 

11. Now connect the clockandgroundof2121Ato 2121B via a2mmpatch cord. 

 

 

12. Now set the H-Matrix section of 2121B Block code Decoder unit as per the same 

set what you have chose for 2121A Encoder unit. Refer the Observation Table 3.1. 

 

13. Now first set Data ‘0’ at Encoder unit and press reset switch until you get same 

decoded data on LED display and as well as at the seven segment display in numeric 

form. Once you get the same data 0 at decoder unit you can vary BCD switch to get 

the sequential data from 0-9. 

 

14. For any selected data from 0-9, check the H matrix in the form of H=[P][Ik]; 

Parity matrix and Identity matrix as given in the Observation Table 3.1 

 

15. Also check the massage signal in vertical matrix ‘R’ in the form of (d3, d2, d1, d0, 
p3, p2, p1) and check the status of SyndromeEm. As there is no error in the bits it will 

show (0 0 0). 

 

16. Check the corrected code word and match it with the code word of Encoder unit. 

 

17. Also check the Decode Bits (d3, d2, d1, d0) and match with the data at 

Encoder unit. 
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Equations for Parity Generation: 

 

 

 

 

Code Word Generator: 

 

 

 

 

Observation Table: 
 

 

 

RESULT: Linear Block Code encoding and decoding are verified. 
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10. Eye Diagrams, Noise and Bit Error Rate 

 

Aim: The aim of Experiment is to analyze the receiver performance by using the eye 

Diagrams, noise and bit error rate. 

Apparatus: 

 Oscilloscope 

 Optical Fiber Communication Experiment Kit 

 Signal generator 

 Pulse Counter 

 AVO meter 

 Wires 

 Opticalfiber:3mmulti-mode 

 

Theory: 

In telecommunication, an eye pattern, also known as an eye diagram, is an oscilloscope 

display in which a digital signal from a receiver is repetitively sampled and applied to the 

vertical input (y-axis), while the data rate is used to trigger the horizontal sweep (x-axis). 
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Procedure 

We now make an addition to the receiver, which converts the distorted detected pulses into 

digital logic signals again. For this, we will be using a LM311comparator with ground as our 

decision level. 

 

1. Connect the output of the trans-impedance amplifier to the input of the comparator. Then 

by using the DC offset of the op-amp, position the amplifier waveform about the decision 

level (halfway between the high and low voltages) so that the comparator can make its 

decision. The comparator circuit is shown in Fig. 

2. Connect one scope input to point A and the other to point B, and both scope inputs should 

be on DC since we are interested in some absolute DC threshold. 

 

 

 

 

3. Set the signal generator for a100kHz, 0Vto +3Vsquarewave. Connect a coax cable from 

the Sync-Out on the frequency generator to the external trigger on the oscilloscope for all 

future triggering. When the diode is driven by the random output, the detected waveform 

should be your eye diagram. 
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