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VISION 

To mould true citizens who are millennium leaders and catalysts of change through 
excellence in education. 

MISSION 

NCERC is committed to transform itself into a center of excellence in Learning 

and Research in Engineering and Frontier Technology and to impart quality 

education to mould technically competent citizens with moral integrity, social 

commitment and ethical values.  

We intend to facilitate our students to assimilate the latest technological know-

how and to imbibe discipline, culture and spiritually, and to mould them in to 

technological giants, dedicated research scientists and intellectual leaders of the 

country who can spread the beams of light and happiness among the poor and the 

underprivileged. 
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ABOUT DEPARTMENT 

⧫  Established in: 2013 

⧫  Course offered: B.Tech Mechatronics Engineering 

⧫  Approved by AICTE New Delhi and Accredited by NAAC 

⧫  Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

DEPARTMENT VISION 

To develop professionally ethical and socially responsible Mechatronics engineers to serve 
the humanity through quality professional education. 

DEPARTMENT MISSION 

MD 1: The department is committed to impart the right blend of knowledge and quality 
education to create professionally ethical and socially responsible graduates. 

MD 2: The department is committed to impart the awareness to meet the current 
challenges in technology. 

MD 3: Establish state-of-the-art laboratories to promote practical knowledge of 
mechatronics to meet the needs of the society. 

PROGRAMME EDUCATIONAL OBJECTIVES 

PEO1: Graduates shall have the ability to work in multidisciplinary environment with 

good professional and commitment. 

PEO2: Graduates shall have the ability to solve the complex engineering problems by 

applying electrical, mechanical, electronics and computer knowledge and 

engage in lifelong learning in their profession. 

PEO3: Graduates shall have the ability to lead and contribute in a team with 

entrepreneur skills, professional, social and ethical responsibilities. 

PEO4: Graduates shall have ability to acquire scientific and engineering fundamentals 

necessary for higher studies and research. 
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PROGRAM OUTCOMES (PO’S) 

Engineering Graduates will be able to: 

PO 1. Engineering knowledge: Apply the knowledge of mathematics, science, 

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

engineering problems. 

PO 2. 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. 

PO 3. 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. 

PO 4. 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. 

PO 5. 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. 

PO 6. 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. 

PO 7. 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. 

PO 8. Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 



DEPARTMENT OF MECHATRONICS, NCERC PAMPADY. 

    4 | P a g e  
    LINEAR INTEGRATED CIRCUITS AND DIGITAL ELECTRONICS LAB MANUAL AND WORK BOOK 

PO 9. Individual and team work: Function effectively as an individual, and as a member 

or leader in diverse teams, and in multidisciplinary settings. 

PO 10. Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, and 

give and receive clear instructions. 

PO 11. 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. 

PO 12. 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 OUTCOMES (PSO’S) 

PSO 1: Design and develop Mechatronics systems to solve the complex engineering 

problem by integrating electronics, mechanical and control systems. 

PSO 2: Apply the engineering knowledge to conduct investigations of complex 

engineering problem related to instrumentation, control, automation, robotics and provide 

solutions. 
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COURSE OUTCOME 

C215.1 
Acquire the basic knowledge about Operational amplifiers and its 
applications. 

C215.2 Demonstrate the working of adder and subtractor circuits using logic ICs.  

C215.3 Design and set up different shift registers and counters 

C215.4 Acquire knowledge to generate various waveforms using opamps 

C215.5 Demonstrate different mathematical operations using opamp 

 

CO VS PO’S AND PSO’S MAPPING 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 
PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

C215.1 
3 3 3.00 3         3     2 3 3 

C215.2 
3 3 3.00 3         3     2 3 3 

C215.3 
3 3 3.00 3         3     2 3 3 

C215.4 
3 3 3.00 3         3     2 3 3 

C215.5 
3 3 3.00 3         3     2 3 3 

C 215 
3.00 3.00 3.00 3.00         3.00 0.00 0.00 2.00 3.00 3.00 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 
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PREPARATION FOR THE LABORATORY SESSION 

GENERAL INSTRUCTIONS TO STUDENTS 
 

1. Read carefully and understand the descript ion of the exper iment in  the lab  

manua l.  You may go to the lab at an earlier date to look at the exper imenta l 

facility and understand it better. Consult the appropriate references to be completely 

familiar with the concepts and hardware. 

2. Make sure that your observation for previous week experiment is evaluated  

by the faculty member and your have transferred all the contents to your  

record before entering to the lab/workshop. 

3 .  A t t he  be ginn in g  of  t he  c la s s ,  if  t he  fa c ulty  or  t he  ins t r uc tor  f inds  

t ha t  a  s tude nt  is  not  adequately prepared, they will be marked as absent and 

not be allowed to perform the experiment. 

4. Bring necessary material needed (wr it ing mater ials , graphs, calculators,  

etc.) to perform the required preliminary analysis. It is a good idea to do sample 

calculations and as much of the analysis as possible during the session. Faculty help will 

be available. Errors in the procedure may thus be easily detected and rectified. 

5. P lease actively partic ipate  in class and don’t hesitate  to ask quest ions.  

P lease utilize the teaching assistants fully.  To encourage you to be prepared 

and to read the lab manua l before coming to the laboratory, unannounced questions 

may be asked at any time during the lab. 

6. Carelessness in personal conduct or in handling equipment may result in  

serious injury to t he individual or the equipment.  Do not r un near moving 

machinery/equipment’s . Always be on the alert for strange sounds. Guard against 

entangling clothes in moving parts of machinery. 

7 .  S tude nt s  mus t  f ol low  the  pr ope r dr e s s c ode  ins ide  the  

la bor a tor y.  To pr ot e c t  c lot h ing  from dirt, wear a lab coat. Long hair should be 

tied back. Shoes covering the whole foot will have to be worn. 

8 .  I n  pe r f or m ing  the  e xpe r ime nt s ,  p le a s e  pr oc e e d  c a re f ul ly  

t o  minimize  a ny w a te r  s pills ,  especially on the electric circuits and wire. 

9 .  Ma inta in  s i le nc e ,  or de r  a nd dis c ip l ine  ins ide  the  la b.  D on’ t us e 

c e ll phone s  ins ide  the  laboratory. 

10. Any injury no matter how small must be reported to the instructor immediately. 
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11. Check with faculty members one week before the experiment to make sure 

that you have the handout for that experiment and all the apparatus. 

AFTER THE LABORATORY SESSION 

1 .  C le a n  u p  y o u r  w o r k  a r e a .  

2 .  C he c k w ith  the  t e c hnic ia n  be f or e  you le a ve .  

3. Make sure you understand what kind of report is to be prepared and due  

submission of record is next lab class. 

4 .  D o s a mple  c a lc ula t io ns  a nd s ome  pr e l im ina r y  w or k to  ve r if y  t ha t  

t he  e xpe r ime nt  w a s  successful 

MAKE-UPS AND LATE WORK  

 Students must participate in all laboratory exercises as scheduled. They must obtain 

permissionf r o m  t h e  f a c u l t y  m e m b e r  f o r  a b s e n c e ,  w h ic h  w o u ld  b e  

g r a n t e d  o n ly  u n d e r  j u s t i f i a b l e circumstances.  In such an event, a 

student must make arrangements  for a make-up laboratory, which will be 

scheduled when the time is available after completing one cycle. Late submission will be 

awarded less mark for record and internals and zero in worst cases. 

 

LABORATORY POLICIES 

1. Food, beverages & mobile  phones are not allowed in the laborator y at any 

time. 

2. Do not sit or place anything on instrument benches.  

3. Organizing laboratory experiments requires the help of laboratory 

technicians and staff.  Be punctual.   
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SYLLABUS 
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FINAL VERIFICATION BY THE FACULTY  
 

TOTAL MARKS:                              

 

 

 

INTERNAL EXAMINER             EXTERNAL EXAMINER 

 

EXP 

NO 

 

EXPERIMENT NAME 

PAGE 

NO 

MARK SIGN 

1 MEASUREMENT OF OP AMP PARAMETERS 8   

2 INTEGRATOR AND DIFFERENTIATOR  11   

3 
SQUARE, TRIANGULAR AND RAMP 

GENERATOR 

15   

4 ASTABLE AND MONOSTABLE MULTIVIBRATOR 19   

5 LOG AND ANTILOG AMPLIFIER 23   

6 ADDER AND SUBTRACTOR 26   

7 SHIFT REGISTERS 35   

8 ASYNCHRONOUS COUNTER 40   

9 RING AND JOHNSON COUNTER 45   

10 CODE CONVERTER 48   
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EXPERIMENT NO : 1 

MEASUREMENT OF OP AMP PARAMETERS
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EXPERIMENT NO : 2 

INTEGRATOR AND DIFFERENTIATOR 
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EXPERIMENT NO : 3 

SQUARE, TRIANGULAR AND RAMP GENERATOR 
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DESIGN 

Triangular wave form generator 

 

Saw tooth wave form generator 
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WAVEFORM 
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EXPERIMENT NO : 4 

ASTABLE & MONOSTABLE MULTIVIBRATOR 

 

 

 

 



DEPARTMENT OF MECHATRONICS, NCERC PAMPADY. 

    22 | P a g e  
    LINEAR INTEGRATED CIRCUITS AND DIGITAL ELECTRONICS LAB MANUAL AND WORK BOOK 

 

 



DEPARTMENT OF MECHATRONICS, NCERC PAMPADY. 

    23 | P a g e  
    LINEAR INTEGRATED CIRCUITS AND DIGITAL ELECTRONICS LAB MANUAL AND WORK BOOK 

 

 

 



DEPARTMENT OF MECHATRONICS, NCERC PAMPADY. 

    24 | P a g e  
    LINEAR INTEGRATED CIRCUITS AND DIGITAL ELECTRONICS LAB MANUAL AND WORK BOOK 

 

 

 

 

 

 

 

 

 

 



DEPARTMENT OF MECHATRONICS, NCERC PAMPADY. 

    25 | P a g e  
    LINEAR INTEGRATED CIRCUITS AND DIGITAL ELECTRONICS LAB MANUAL AND WORK BOOK 

EXPERIMENT NO : 5 

LOG & ANTI LOG AMPLIFIER 
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EXPERIMENT NO : 6 

ADDER AND SUBTRACTOR 

HALF ADDER AND FULL ADDER 
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HALF SUBTRACTOR AND FULL SUBTRACTOR 
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EXPERIMENT NO : 7 

SHIFT REGISTERS 
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EXPERIMENT NO : 8 

ASYNCHRONOUS COUNTER 
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EXPERIMENT NO : 9 

RING AND JOHNSON COUNTER 
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EXPERIMENT NO : 10 

CODE CONVERTER 

 

AIM:  

To design and implement a binary to gray and gray to binary converter. 

 

Objective: 

 

Theory:  

The reflected binary code, also known as Gray code after Frank Gray, is a binary numeral 

system where two successive values differ in only one bit. The reflected binary code was 

originally designed to prevent spurious output from electromechanical switches. Today 

Gray codes are widely used to facilitate error correction in digital communications such as 

digital terrestrial television and some cable TV systems.  

 

Forming Gray Code: 

The binary-reflected Gray code list for n bits can be generated recursively from the list for 

n-1 bits by reflecting the list (i.e. listing the entries in reverse order), concatenating the 

original list with the reversed list prefixing the entries in the original list with a binary 0, 

ang then prefixing the entries in the reflected list with a binary 1. For example, generating 

the n = 3 list from the n = 2 list: 

 

Forming 1 bit to 2 bit gray code  Forming 2 bit to 3-bit gray code: 

1-bit list: 0 1 Old 2-bit code: 00, 01, 11, 10 

Reflect it: 10 New 2-bit code: 10, 11, 01, 00 

Prefix old no. with 0: 00 01 Prefix old no. with 0: 000, 001, 011, 010 

Prefix new no. with 1: 11 10 Prefix new no. with 1: 110, 111, 101, 100 
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Concatenate to get the 2-bit gray code:  

00, 01, 11, 10 

Concatenate both old and new no.  

000, 001, 011, 010, 110, 111, 101, 100 

 

 

Truth Table for Binary to Gray code converter 

 

Decimal Binary Input 
 

Gray Output 

Decimal B2 B1 B0 
 

G2 G1 G0 

0 0 0 0 
 

0 0 0 

1 0 0 1 
 

0 0 1 

2 0 1 0 
 

0 1 1 

3 0 1 1 
 

0 1 0 

4 1 0 0 
 

1 1 0 

5 1 0 1 
 

1 1 1 

6 1 1 0 
 

1 0 1 

7 1 1 1 
 

1 0 0 

 

Logical Equations: 

G2 = B2B1'B0' + B2B1'B1 + B2B1B0' + B2B1B0 

G1 = B2'B1B0' + B2'B1B0 + B2B1'B0' + B2B1'B0 

G0 = B2'B1'B0 + B2'B1B0' + B2B1'B0 + B2B1B0' 
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Simplification:  

G2 = B2B1'(B0' + B0) + B2B1(B0' + B0) 

 
= B2B1' + B2B1 

 
= B2(B1' +B1) 

 
= B2 

G1 = B2'B1B0' + B2'B1B0 + B2B1'B0' + B2B1'B0 

 
= B2'B1(B0' + B0) + B2B1'(B0' + B0) 

 
= B2'B1 + B2B1' 

 
= B2 XOR B1 

G0 = B2'B1'B0 + B2'B1B0' + B2B1'B0 + B2B1B0' 

 
= B2'(B1'B0 + B1B0') + B2(B1'B0 + B1B0') 

 
= (B1'B0 + B1B0') (B2' + B2) 

 
= (B1'B0 + B1B0') 

 
= B1 XOR B0 
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Logic Design:  

  

 

Gray to Binary Code Converter 

Truth Table for Binary to Gray code converter 

Decimal Gray Input 
 

Binary Output 

Decimal G2 G1 G0 
 

B2 B1 B0 

0 0 0 0 
 

0 0 0 

1 0 0 1 
 

0 0 1 

2 0 1 0 
 

0 1 1 

3 0 1 1 
 

0 1 0 

4 1 0 0 
 

1 1 0 

5 1 0 1 
 

1 1 1 

6 1 1 0 
 

1 0 1 

7 1 1 1 
 

1 0 0 
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Logic Equations:  

B2 = G2G1G0' + G2G1G0 + G2G1'G0 + G2G1'G0' 

B1 = G2'G1G0 + G2'G1G0' + G2G1'G0 + G2G1'G0' 

B0 = G2'G1'G0 + G2'G1G0' + G2G1G0 + G2G1'G0' 

Simplification: 

B2 = G2G1G0' + G2G1G0 + G2G1'G0 + G2G1'G0' 

 
= G2G1(G0' + G0) + G2G1'(G0 + G0') 

 
= G2G1 + G2G1' 

 
= G2(G1+G1') 

 
= G2 

B1 = G2'G1(G0 + G0') + G2G1'(G0 + G0') 

 
= G2'G1 + G2G1' 

 
= G2 XOR G1 

B0 = G2'G1'G0 + G2'G1G0' + G2G1G0 + G2G1'G0' 

 
= G2'(G1'G0 + G1G0') + G2(G1G0 + G1'G0') 

 
= G2'(G1 XOR G0) + G2(G1 XNOR G0) this is of the form A’B+AB’ 

 
= G2 XOR G1 XOR G0 
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Logic Diagram:  

  

Requirement: 

IC 7486 01, LED 03 Resistors 220 Ohm 03, Power Supply, loose wire  

Precaution: 

 

 Use Proper power supply both rating and polarity 

 Make correct connection on IC for the input and output 

 Use diode with proper polarity, anode to + and cathod to ground 

 Ensure power supply is switched off while making connection 

 

Preparation: 

 

 Keep a IC pin diagram with you for proper usage of the IC 7486 

 Insert IC 7486 in the Bread board slots 

 Make connection as per logic diagram 

 

RESULT:  

The circuit is tested and verified with the truth table 

 


