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B.Tech Mechatronics

Legends: L- Lecture; T - Tutorial/TeacherGuided StudentActivity; P-Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class,
given that no component shall exceed more than 10 marks.

Course Educational Objectives(CEOs):
The objective of this course is to-
1. Use of Boolean algebra and Kamaugh Map to simplifu logic function.
2. Describe the operation of different Combinational and Sequential Logic Circuits.

Course Outcomes(COs):-
After completionof this course the students will be able to-

1. Design an optimal digital logic circuit to meet the given specifications.
2. Evaluate the performance of the given digital logic circuit based on specific criteria for reliable

system implementation.

Syllabus

UNIT 1

Logic Function Optimization and Arithmetic Circuits
Logic Function, Sum of Product and Product of Sum form, Karnaugh Map minimization, Incompletely
specified functions. Arithmetic Circuits- Half Adder, Full Adder, Half Subtractor, Full Subtractor,
Parallel Adders/Subtractors- Ripple Cany Adder, Carry Look Ahead Adder, Serial Adders /Subtractors.

UNIT 2 9 Hrs.
Combinational Circuits
Multiplexers, Demultiplexers, Encoders- Binary Encoders, Priority Encoders, Decoders, Synthesis of
logic functions using Multiplexers and Decoders. Structural modeling of higher order circuits using
lower order circuits, Code converters.

T]NIT 3

Sequential Design Elements 10 Hrs.
S-R Latch, D- Latch, Flip Flops- Master Slave and Edge Triggered, S-R, D, J-K, T, State Table, State

Equation, Timing Diagram, Excitation Table, Flip Flop Conversions, Setup and Hold Time. 555 Timer
chip and its application in multivibrators.
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ut[IT 4
Sequential Circuits
Registers, Shift Registers, Counters- Synchronous and Asynchronous counters, Design Examples,
Synchronous Sequential Circuits, State Machines, Mealy and Moore Model, State Diagram, State

Table, State Assi gnment, State Minim ization, Design Examples.

UNIT 5

Logic Families 8 Hrs.
Characteristics of Digital ICs- Voltage Levels, Speed, Power, Noise Margin, Fan In, Fan Out. Logic
Families- TTL, MOS- NMOS, PMOS, CMOS, ECL, IIL.

Text Books:
1. M. Morris Mano: Digital Logic Design, Pearson Education

2. Salivahanan andAri Vahagan: Digital Circuits and Design,Vikas Publishing House

References:

1. Anand Kumar: Fundamentals of Digital Circuits, PHI.

2. Floyd and Jain: Digital Fundamentals, Pearson Education.

3. Roland J. Tocci, Widmer, Moss: Digital Systems Principles andApplications, Pearson Education.
4. Stephen Bro-wn IZva*o Vranesic: Fundamentals of Digital Logic Design, The Mc Graw Hill

List of experiments
1. Implementation ofAdders and Subtractors.
2. Realization of multiplexers and demultiplexers.

3. Synthesis of logic function using multiplexer.
4. Design and analysis of Encoder and Decoders.

5. Analysis of various flip flops with Preset and Clear capability.

6. Design ofAstable , Monostable and Bistable multivibrator using 555 Timer.

7. Design of various Shift registers.

8. Design of Johnson and Ring counter.

9. Design of synchronous and asynchronous up/down counters.

10. Design of logic functions using PLDs.

1 1. Design of some minor projects based on digital circuits to solve real life problems.
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Legends:L-Lecture;T-Tutorial/TeacherGuidedStudentActivity;P-fractica-;--Crediq--
*Teacher Assessment shall be based following components: Qui/Assignment/ Project/participation in
Class, given that no component shall exceed more than 10 marks.

Course Educational Objectives (CEOs):
The objective ofthis course is to-
1) Use abstractions to analyze and design simple electronic circuits.
2) Design and construct circuits, take measurements of circuit behavior and performance,
compare with predicted,circuit models and explain discrepancies.

Course Outcomes (COs):
Students who are successful in this class will be able to:
l. Understand the basic physics of carrier transport in bulk semiconductors and real device
structures. 2. Understand the fundamentals of operation of the main semiconductor electronic
devices.

3' Understand the basic parameters of electronic devices, their performance, and limiting factors.
4. Understand the basic principles of electronic device.

SYLLABUS

Unit-I

Physical Electronics: Electrons and holes in semiconductors, Carrier Statistics, Energy bands
in intrinsic and extrinsic silicon; Mechanism ofcurrent flow in a semiconductor; Carrier
transport: diffusion current, drift current, mobility and resistivity; Generation and recombination
of carriers; Poisson and,continuity equations, Hall Effects.

Unit-fI

PN junction diode: PN junction diode in forward and reverse bias, temperature dependence of
V-I characteristics, diode resistances, diode junction capacitance. Types of diodes: Zener Diode,
Varactor Diode, Tunnel Diode,YIN Diode, Schottky Dlode, LEp and photo Diodes, Switching
characteristics of diode.
Bipolar junction transistor: Construction, basic operation, current components and equations,
CB, CE and CC configuration, input and output characteristics, Early effect, Region of
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active, cut-off and saturation region. BJT as an amplifier. Ebers-Moll model, power
in transistor (Pd, max rating), Photo transistor.

Transistor biasing 
.cir,cuits 

and analysis: Introduction, various biasing methods: Fixed bias,
Self bias, Voltage Divider bias, Collector to base bias, Load-line analysis: DC and AC analysis,
Operating Point and Bias Stabilizationand Thermal Runaway. Transistor as a switch.

Unit-IV

Small Signal analysis: Small signal Amplifier, Amplifier Bandwidth, Hybrid model, analysis of
transistor amplifier using h-parameter, Multistage Amplifier: Cascading amplifier, Boot-
strapping Technique, Darlington amplifier and cas-code amplifier, Coupling methods in
multistage amplifier, Low and high frequency response, Hybrid zr model, Current Mirror circuits.
Large Signal analysis and Power Amplifrers: Class A, Class B, Class AB, Class C, Class D,
Transformer coupled and Push-Pull amplifier

Unit-V

FET: JFET: Construction, n-channel and p-channel transistors, drain and transfer characteristics,
parameters, Equivalent model and voltage gain, analysis of FET in ce cS and cD
configuration. Enhancement and Depletion MOSFET drain and transfer Characteiistics.
Uni-junction Transistor (UJT): UJT - Principle of operation, characteristics, UJT relaxation
oscillator, PNPN Diode and its characteristics,
Thyristors: Silicon controlled rectifier: V-I characteristics, DIAC and TRIAC, Thyristors
parameters and applications.

Text Books:
1. Boylestad and Nashelsky: Electronic Devices and Circuit Theory Pearson Education
2. Sedra and Smith: Microelectronics, Oxford press.

Reference Boolis:
1. Ben G. Streetman, sanjay Bannerjee, solid state Electronic Devices.
2. Graham Bell: Electronic Devices and Circuits, pHI.

3. Millman and Halkias: Integrated electronics, TMH
4. Donald A Neamen: Electronic Circuits Analysis and Design.
5. Robert F. Pierret, Senriconductor Device Fundamentals.

LIST OFEXPERIMENTS.:

1. To determine and analyze the v-I characteristics ofpN Junction diode.
2. To determine and analyze the V-I characteristic of Zener diode and its load regulation
capability. \
3. To design clipper and clamper circuits.
4. To determine input and output characteristics oftransistor amplifiers in CE configurations.
5. To determine input and output characteristics oftransistor amplifiers in CC confilurations.
6. To determine input and output characteristics oftransistor amplifiers in CB configurations.
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7 ' To determine the frequency response of CE amplifier, direct coupled and RC coupled
amplifier.

8. To determine Drain and rransfer characteristics of JFET Amplifier.
9. To determine Drain and rransfer characteristics ofMo.SFETAmplifier.
10. To determine characteristics of class A and B power amplifiers.
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TEACIIING & EVALUATION SCTIEME

SUBJECTNAMESUBJECT
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PCB Designing Lab

B Tech. (Mechatronics)

- 

LIUal' u-vrvuru'ided Student ActivitY; P -
*Teacher Assessment shall be based fo,oii;;"-p9*.ris, erirressigumenv Project/Participation in class'

given that no component shall exceed more than 10 marks'

Course Educational Objectives (CEOs):

The subject aims to provide the student with:

i. Familiarizati,on of pcB circuit r.r*i*rogy and able to design a circuit and create a schematic

z. S:::H: proficient with computer sk,rs for drawing Schematic and pcB Lavout

Course Outcomes (COs):

Student will be able to:
1. Apply the process "f 

ptg manufacturing' assembling and testing'

2. Demonstrate various electronic components'

3. Use circuit design,"G pCg manufacturing and assembling knowledge'

4. Design Basic Electronic circuits'

tt";:tijfiifr::fin 
and introduction of various erectronics components(R, L, c etc)'

2,lntroductionandComparisonofvarioustypesofPCBs.
3'Demonstrationofvariousmeasuringinstruments(cRo,Multimeteretc).
4. Design of basic circuits using Breadioard (Rectifier, clippers, clampers etc')'

5. tntroduction .nJ .onlprrison of software tool s used for PCB Designing.

6. Designing of basic circuit layout using software tools'

7. StudY of PCB design technique'

8. Design of Power SuPPIY

9. Design of Various logic Gates'

10. Design of basic circuits using PCB'

References:

1. printed circuit Boards: Design, Fabrication, Assembly and Testing R' s' Khandpur Tata

McGraw-HillEducation' 2005 
Z2-May-2007

2. printed cir"J[ H*dbook clyde coombsMcGraw Hill Professional, I
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B.Tech. Mechatronics

Legends: L -Lecture; T- TutoriaUTeacher Guided StudentActivity;f -frictica; C - CreOiq

*Teacher Assessment shall be based following components: Quiz,/Assignment/
Project/Participation in Class, given that no component shall exceed more than l0 marks

Course Objectives:

1. To understand Object oriented concepts.

2. To understand programming using object oriented techniques.
3. To understand the use ofvarious system libraries.
4. To have the knowledge of important topics and principles of software development.
5. To write a computeq program & to solve specified problems.
6. To use the Java SDK environment to create, debug and run simple Java programs.
7. To study event driv6n Graphical User Interface (CUO programming

Course Outcomes:

Students should be able to explain the object oriented concepts.
Students should be able to write programs using object-based programming techniques
including classes, objects and inheritance.
Able to use of various system libraries.

Be aware of the important topics and principles of software development.
Have the ability to write a computer program to solves pecified problems.
Be able to use the Java SDK environment to create, debug and run simple Java programs.
Introduce event driven Graphical User Interface (GUI) programming

1.

2.

a
J.

4.

5.

6.

7.

UNIT.I
Java Fundamentals: Features 

\of 
Java, OOPs concepts, Java virtual machine, Byte code

interpretation Data type's, variable, affays, expressions, operators, and control structures, Objects,
Introduction to Class: -Instance members and member functions, constructors, constructor
overloading, Static Method, Static classes, Inner classes
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UTI'IT-II
Introduction to Java classes and objects: Java features: Java syntax, data t;rpes, data type
oonversions, control statements, operators and their precedence. Introduction to Class: Instance
members and member functions. Inner classes, string Handling, wrapper classes

UNI.IT-III
Inheritance, Polymorphism and Collection: Class relationships: Inheritance and its types, Merits
and Demerits. Association, Association inheritance, Polymorphism: Dynamic methtd dispatch,
Runtime polymorphism, Abstract classes, Interfaces and packages, collections.

UNIT.ry
Exception Handling and Multithreading: Exceptions: Need for exceptions, Exception hierarchy:
checked Unchecked exceptions, Try catch, finally, Throw, throws, creating e*""ptiors.
Multithreading: Thread Life cyclq Multi threading advantages and iisues, Simple thread
pro gram, Priorit ies and scheduling, Thread Synchronization.

UNIT-V
Java UO, Applets, Event Handling, and Database Connectivity: Basic concept of streams I/O
stream & reader-writer classes. File handling. Applet and its Life Cycle, Basic GUI elements,
Event Delegation Model and event handling Swing components: Applet, JElutton, JFrame,
etc.Sample swing programs JDBC architecture, establishing connectivity and working with
connection interface working with statements, Creating and executing SQL statements, working
with Result Set

References:

1. Java- Head First 2nd edition Kathy Sierra, Bert Bates.
2. Programming with Java A Primer, E. Balaguruswamy Tata McGraw Hill Companies.
3. Java Programming {ohn P. Flynt Thomson 2nd.
4. Java Programming Language Ken Arnold pearson.

5. The complete refere-nce JAYA},Hervert schildt. TMH.
6. Big Java, Cay Horstmann2nd edition, Wiley India Edition.
7. Java-Balaguruswamy.

Practical's List:
1. Installation of J2SDK
2. Write a program to show Scope ofVariables
3. Write a program to show Concept of CLASS in JAVA
4. Write a program to show Type Casting in JAVA
5. Write a program to show How Exception Handling is in JAVA

6. Write a Program to show Inheritance

7. Write a program to show Polymorphism
8. write a program to show Access Specifiers (public, private, protected) in JAVA
9. Write a program to show usaand Advantages of CONTRUCTOR
10. Write a program to show Interfacing between two classes

11. Write a program to Add a Class to a Package
12. Write a program to show Life Cycle of a Thread
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13. Write a program to demonstrate AWT.
14. Write a program to Hide a Class
15. write a Program to show Data Base connectivity using JAVA
16. write a Program to show "IfiLLo JAVA" in Explorer using Applet
17. Write a Program to show Connectivity using JDBC
18. Write a program to demonstrate multitheading using Java.

19. Write a program to demonstrate applet life cycle.
20. Write a program to demonstrate concept of servlet.
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