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Revised / Refined  
D.A.E. Electronics

Curriculum

(July, 2012)
DAE ELECTRONICS TECHNOLOGY
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123
Applied Mathematics-I



3
0
3


Phy. 
122
Applied Physics 




1
3
2


Ch.
132
Applied Chemistry




1
3
2


A.Comp112
Computer Fundamentals
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2

El.TR
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Electrical Circuits
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132
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141       Electrical Wiring
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SECOND YEAR
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Islamiat & Pak Studies
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1
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233
Applied Mathematics-II
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Coms
211
Communication Skills
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1




El.TR
212
Electromagnetics 
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2

El.TR
225
Analog Electronics


3
6
5

El.TR
233
Electrical Instruments & Measurements

2
3
3

El.TR
243
Electrical Machines


2
3
3


El.TR
253
Communication Systems
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3
3

El.TR
264
Digital Electronics
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3
4

El.TR
271       PCB Fabrication



0
3
1




T o t a l
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21
26

THIRD YEAR


Gen 
311
Islamiat & Pak Studies
1
0
1

Mgm 
311
Industrial Management & Human Relations
1
0
1

OSHE
311
Occupational Safety, Health and Environment
1
0
1

El.TR
314
Computer Architecture



3
3
4



El.TR
322
Equipment Maintenance & Servicing


0
6
2

El.TR
332
Project


0
6
2

El.TR
343
Industrial Electronics
2
3
3

El.TR
353
Power Electronics
2
3
3

El.TR
363
Microcontroller Programming and Applications
2
3
3


T o t a l






12
24
20
DAE Electronics Technology
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Mgm-311
INDUSTRIAL MANAGEMENT AND HUMAN RELATIONS.PRIVATE 

Total Contact Hours






T  
P  
C


Theory

32





1  
0  
1

AIMS
The study of this subject will enable the student to develop the management skill, acquaint him with the principles of management and human relations and develop psychological approach to solve the labour problems.

COURSE CONTENTS
1.
INDUSTRIAL PSYCHOLOGY.
2 Hours

1.1
History and definition.


1.2
Nature and scope.

2.
LEADERSHIP
1 Hour

2.1
Definition and types.


2.3
Qualities of a good leader.

3.
MOTIVATION
2 Hours

3.1
Definition.


3.2
Types (Financial and non- financial motives).


3.3
Conflict of motives.

4.
MORALE
1 Hour

4.1
Importance.


4.2
Development.


4.3
Measurement.

5.
HUMAN ENGINEERING.
 1 Hour

5.1
Importance of human factor in industry.


5.2
Man-machine system.


5.3
Strategy for making allocation decisions.

6.
INDUSTRIAL FATIGUE AND BOREDOM.
2 Hours

6.1
Definition and distinction.


6.2
Psychological causes.


6.3
Objective causes.


6.4
Prevention

7.
INDUSTRIAL ACCIDENTS
2 Hours

7.1
Psychological causes.


7.2
Objective causes.


7.3
Prevention

8.
INDUSTRIAL PREJUDICE
2 Hours

8.1
Causes


8.2
Remedies

9.
PUBLIC RELATIONS.
2 Hours

9.1
Importance


9.2
Functions

10.
GUIDANCE AND COUNSELLING
2 Hours

10.1
Importance


10.2
Choice of job.


10.3
During service.

11.
JOB EVALUATION
2 Hours

11.1
Importance


11.2
Methods


11.3
Job satisfaction


11.4
Work simplification.

12.
INDUSTRIAL MANAGEMENT
2 Hours

12.1
Introduction


12.2
Functions of management.


12.3
Subdivisions of management


12.4
Objectives of industrial management.

13.
PERSONNEL SELECTION.
2 Hours

13.1
Recruitment of employees.


13.2
Training.


13.3
Effects of training on production and product cost.

14.
WORKING CONDITIONS.
2 Hours

14.1
Importance and consideration.


14.2
Effects on efficiency and per unit cost.

15.
TIME AND MOTION STUDY.
3 Hours

15.1
Concept and importance.


15.2
Sequence of motion study.


15.3
Principles of motion study.


15.4
Steps to time study.


15.5
Determination of operations time.

16.
QUALITY CONTROL.
2 Hours

16.1
Concept and advantages 


16.2
Methods.

17.
ROLE OF FOREMAN IN MANAGEMENT.
2 Hours

17.1
Foreman's abilities.


17.2
Duties and functions.

BOOKS RECOMMENDED:
1
C.S. Meyers, Industrial Psychology, Oxford University Press, London.

2.
Smith Wakley, Psychology of Industrial Behaviors, Mc-Graw Hill, New York.

3.
Ghulam Hussain, Nizamat-e-Sanaat Aur Insani Rawabat, Ilmi Kitab 


Khana, Urdu Bazar, Lahore.

4.
Andrew R. Megill, The Process of Management  William M New Man.

5.
Richard N Omen, Management of Industrial Enterprises. 

Mgm-311
INDUSTRIAL MANAGEMENT AND HUMAN RELATIONS.
INSTRUCTIONAL OBJECTIVES
At the completion of this course, the students will be able to:

1.
KNOW INDUSTRIAL PSYCHOLOGY.

1.1
Describe brief history if industrial psychology.


1.2
Describe in detail definition of industrial psychology.


1.3
State nature and scope of industrial psychology.

2.
KNOW LEADERSHIP.

2.1
Define leadership.


2.2
Describe types of leadership.


2.3
State qualities of a good leader.

3.
UNDERSTAND MOTIVATION.


3.1
Define motivation.


3.2
Describe financial and non-financial motives.


3.3
Explain conflict of motives.

4.
KNOW MORALE.

4.1
State importance of morale.


4.2
Describe development of morale.


4.3
State the method of measurement of morale.

5.
UNDERSTAND HUMAN ENGINEERING.

5.1
Explain importance of human engineering in the industry.


5.2
Explain man-machine system.


5.3
Explain strategy for making allocation decisions.

6.
UNDERSTAND INDUSTRIAL FATIGUE AND BOREDOM.

6.1
Define fatigue and boredom.


6.2
Describe psychological causes of fatigue and boredom.


6.3
Describe objective causes of fatigue and boredom.


6.4
Explain measures to prevent fatigue and boredom.

7.
UNDERSTAND INDUSTRIAL ACCIDENTS.

7.1
Explain psychological causes of industrial accidents.


7.2
Explain objective causes of industrial accidents.


7.3
Explain measures to prevent industrial accidents.

8.
UNDERSTAND INDUSTRIAL PREJUDICE.

8.1
Define prejudice


8.2
Explain causes of industrial prejudice.


8.3
Explain remedies of industrial prejudice.

9.
UNDERSTAND THE SIGNIFICANCE OF PUBLIC RELATIONS.

9.1
Explain importance of public relations.


9.2
Explain functions of public relations.

10.
UNDERSTAND THE NEED FOR GUIDANCE AND COUNSELLING.


10.1
State importance of guidance and counselling.


10.2
Explain the role of guidance and counselling in choosing the job.


10.3
Describe help of guidance and counselling during service.

11.
UNDERSTAND JOB EVALUATION.

11.1
Explain importance of job evaluation.


11.2
Explain methods of job evaluation.


11.3
Explain job satisfaction.


11.4
Explain work simplification.

12.
UNDERSTAND INDUSTRIAL MANAGEMENT.


12.1
Define management.


12.2
State functions of management.


12.3
Enlist subdivision of management.


12.4
Explain objectives of industrial management.

13.
UNDERSTAND TRAINING AND ITS EFFECTS.

13.1
Describe the recruitment procedure of employees in an industrial concern.


13.2
Explain training.


13.3
Identify the kinds of training.


13.4
Explain the effects of training on production and product cost.

14.
UNDERSTAND THE EFFECT OF WORKING CONDITION ON EFFICIENCY.


15.1
Explain importance of working condition.


15.2
Describe air-conditioning, ventilation, lighting and noise.


15.3
State the effects of good working conditions on efficiency 



and per unit cost.

15.
UNDERSTAND TIME AND MOTION STUDY.

15.1
Explain the concept.


15.2
Describe the importance of work study.


15.3
Explain the sequence of motion study.


15.4
State the principles of motion study.


15.5
Describe the steps for carrying out time study.


15.6
Explain the method of determination of operations time.

16.
UNDERSTAND THE METHODS OF QUALITY CONTROL.


16.1
Define quality control


16.2
State the advantages of quality control.


16.2
Explain methods of quality control.

17.
UNDERSTAND THE ROLE OF FOREMAN IN AN INDUSTRIAL UNDERTAKING.

17.1
Explain ability of the foreman.


17.2
Enlist duties of foreman.


17.3
Describe functions of foreman as middle management.

OHSE -311
OCCUPATIONAL SAFETY, HEALTH AND ENVIRONMENTPRIVATE 

Total Contact Hours:
 32





T  
P  
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Theory:
 32





1  
0  
1

AIMS

After completion of the course, the student will be able to 
1. Know how to identify and control hazards in the workplace.

2. Carry out a risk assessment and identify control measures.

3. Understand the methods used when reporting and recording accidents and incidents.
4. Understand the key features of health and safety legislation and regulations.

COURSE CONTENTS
1.
Identification and control of Hazards


(15 Hours)
1.1
Methods of identify hazards with in the work place. 

1.1.1
Statements

1.1.2
Analysis of significant risks

1.1.3
Prediction of results or outcomes of those risks 
1.1.4
Use of accident data 
1.1.5
Careful consideration of work methods

1.2
Consideration of the workplace and its potential for harm. 

1.2.1
Confined spaces

1.2.2
Working at heights

1.2.3
Electrical hazards 
1.2.4
Chemicals

1.2.5
Noise

1.3
Hazards which become risks: 
1.3.1
Identification of minor or major risk

1.3.2
Potential to cause harm
1.3.3
Choosing appropriate control measures 
1.3.4
Electrical safety 

1.3.4.1
 Cause of injury in electrical work

1.3.4.2
 Effects of electricity on the body

1.3.4.3  Circuit overloading

1.3.5
Mechanical safety 
1.3.5.1  Cause of injury in mechanical work 
1.3.5.2  Rotating equipment

1.3.5.3  Sharp edges

1.4
Safety Devices 

1.4.1
Residual current device (RCD)

1.4.2
Fuses

1.4.3
Guards

1.4.4
Sensors
2.
Risk assessment and identify control measures

(07 Hours)
2.1
Risk assessments: five steps 

2.1.1
Principal hazards

2.1.2
Who is likely to be injured/ harmed?

2.1.3
Evaluate the risks and decide on adequacy of precautions

2.1.4
Recording findings

2.1.5
Review assessment
2.2
Use of control measures: 
2.2.1
Use of recognized procedures

2.2.2
Substances control

2.2.3
Guarding

2.2.4
Lifting assessments and manual handling assessments

2.2.5
Regular inspection

2.2.6
Use of Personal Protective Equipment (PPE)

2.2.7
Training of personnel

2.2.8
Other personal procedures for health, safety and welfare
3.
Methods used when reporting and recording accidents and incidents.










(06 Hours)
3.1
Why employers keep records of serious accidents, incidents and emergencies 
3.2
Responsibilities of competent persons

3.3
Cost of accidents 
3.4
Recording of trends such as major causes, fatal and serious injury

3.5
Methods of classification

3.6
Statistics

3.7
Recording and reporting procedures
3.7.1
Accident book, company procedures
3.7.2
Procedures to deal with near miss or dangerous occurrences

4.
Key features of health and safety legislation and regulations. (04 Hours)


4.1
General Safety, health & Condition of work 



4.1.1
Labour Code of Pakistan 1986


4.2
Industries and Occupations



4.2.1
Hazardous Occupation Rules 1963



4.2.2
The Factories Act 1934



4.2.3
Punjab Factories Rules 1978

Reference Books.

Safety Practices and Procedures by NISTE
Health and Safety Executive — A Guide to Risk Assessment Requirements: Common Provisions in Health and Safety Law (HSE Books, 1996) ISBN 0717612112
Health and Safety Executive — Management of Health and Safety at Work (HSE

Books, 2000) ISBN 0717624889
OHSE -311
OCCUPATIONAL SAFETY, HEALTH AND ENVIRONMENTPRIVATE 

INSTRUCTIONAL OBJECTIVES
1.
Understand how to Identify and control of Hazards
1.1
Understand methods of identify hazards with in the work place. 

1.1.1
Discuss the role of statements

1.1.2
Describe the analysis of significant risks

1.1.3
Discuss the prediction of results or outcomes of the risks 
1.1.4
Discuss the use of accident data 
1.1.5
Describe the careful consideration of work methods
1.2
Understand the consideration of the workplace and its potential for harm. 

1.2.1
Describe confined spaces

1.2.2
Discuss working at heights

1.2.3
Discuss Electrical hazards 
1.2.4
Discuss Chemicals related to hazards

1.2.5
Discus role of noise.
1.3
Understand Hazards which become risks: 
1.3.1
Able to identification of minor or major risk

1.3.2
Describe potential to cause harm
1.3.3
Able to choosing appropriate control measures 
1.3.4
Understand Electrical safety 

1.3.4.1
 Describe cause of injury in electrical work

1.3.4.2
 Describe effects of electricity on the body

1.3.4.3  Describe circuit overloading

1.3.5
Understand Mechanical safety 
1.3.5.1  Describe cause of injury in mechanical work 
1.3.5.2  Discuss the role of rotating equipment in hazards.

1.3.5.3  Discuss the role of sharp edges in hazards.

1.4
Understand role of Safety Devices 

1.4.1
Understand the role of residual current device (RCD)

1.4.2
Understand the role of fuses

1.4.3
Understand the role of guards

1.4.4
Understand the role of sensors
2.
Risk assessment and identify control measures

2.1
Understand five steps Risk assessments
2.1.1
principal hazards

2.1.2
who is likely to be injured/harmed

2.1.3
evaluate the risks and decide on adequacy of precautions

2.1.4
recording findings

2.1.5
review assessment
2.2
Understand the use of control measures
2.2.1
Discuss use of recognized procedures

2.2.2
Discuss substances control

2.2.3
Discuss guarding

2.2.4
Discuss lifting assessments and manual handling assessments

2.2.5
Discuss regular inspection

2.2.6
Discuss use of Personal Protective Equipment (PPE)

2.2.7
Discuss training of personnel

2.2.8
Discuss other personal procedures for health, safety and welfare
3.
Understand the Methods used when reporting and recording accidents and incidents.
3.1
Discuss why employers keep records of serious accidents, incidents and emergencies 
3.2
Describe the responsibilities of competent persons

3.3
Discuss cost of accidents 
3.4
Discuss recording of trends such as major causes, fatal and serious injury

3.5
Discuss methods of classification

3.6
Discuss statistics used in recording
3.7
Understand Recording and reporting procedures
3.7.1
Describe accident book, company procedures
3.7.2
Discuss the procedures to deal with near miss or dangerous occurrences

4.
Key features of health and safety legislation and regulations.


4.1
Understand General Safety, health & Condition of work mentioned in rules in Pakistan



4.1.1
Understand related clauses of Labour Code of Pakistan 1986


4.2
Understand the related clauses in Industries and Occupations rules in Pakistan.



4.2.1
Understand related clauses of Hazardous Occupation Rules 1963



4.2.2
Understand related clauses of The Factories Act 1934



4.2.3
Understand related clauses of Punjab Factories Rules 1978
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2. The Essentials of Computer Organization and Architecture by NULL, Linda, Lobur, Julia (2006) (ISBN # 0763737696) 
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EQUIPMENT MAINENANCE & SERVICING 











T
P
C










0
6
2

Total contact hours:



Practical:
192 Hours.

Prerequisites:- 
Analog Electronics




Digital Electronics




Electrical Instruments & Measurements
Objectives:
After completion of this subject, the student will be able to 

Acquire skill to maintain, service and troubleshoot electronics equipment 


.   

LIST OF PRACTICAL

1.
Introduction to servicing, Methods of servicing, Workshop precautions

2-3
Introduction of tools, equipment and instruments used in servicing process.

4-5
General specifications of tools, equipment and instruments used in servicing process.

6-8.
Fault and Symptoms of Different stages of radio receiver and measurement of voltages with the help of DVM 

9-10
Servicing faulty Multimeter analog or digital and write report.

11-12
Identify and locate the different sections of AF & RF signal generator.

13-14
Identify and locate the different sections of CRO.

15-18
Identify and locate the different sections of TV Receiver

19-20
Write a report after servicing a TV set, which Blow-off Fuse.

21-22
Servicing faulty Lab Supply and write a report.

23.
Servicing faulty EHT prob and write a report.

24-26
Write a report after servicing a TV Set which has no raster.

27-28
Servicing faulty CRO and write a report.

29-32
Servicing faulty over Head Projector/ Opaque Projector/ Slid Projector/ Film Projector/ Multimedia Projector and write  report.

33-34
Servicing faulty Function Generator and write a report.

35-36
Familiarization and servicing of  IC tester (both analog and digital) and write report.

37.
Familiarization and servicing of Dip meter and write report.

38.
Familiarization and servicing of  Techometer (Stabroscope) and write report.

39.
Familiarization and servicing of Digital Temperature measuring meter and write report.

40.
Familiarization and servicing of Lux meter and write report.

41.
Familiarization and servicing of Frequency Counter and write report.

42-43
Familiarization and servicing of X-Y recorder and write report.

44-46
Familiarization and practice on Hot air Soldering and desoldering station.

47-48
Introduction and location of different stages of colour monitor.

49-52
Servicing a faulty colour monitor set and write report.

53-56
Familiarization and servicing of Logic Analyzer and write report.

57-58
Familiarization and servicing of Pattern generator and write report. 

59-60
Familiarization and servicing of VCD /DVD and write report.

61-64
Familiarization and servicing of Mobile phone and write report.

El.TR. 332
PROJECT  
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Total contact hours:



Practical:
192 Hours.


Objectives:
After completion of this subject, the student will be able to:

Specify a project, agree procedures and choose a solution.

Plan and monitor a project.

Implement a project with in agreed procedures and to specification.

Present the Project outcomes. 
[image: image8.emf]
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INDUSTRIAL ELECTRONICS
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Total Contact Hours:


Theory:
    64 Hours.


Practical: 
    96 Hours.

AIMS
After studying the subject the student will be able to:


1.
To understand various industrial electronic circuits.


2.
To understand control system and components.

COURSE CONTENTS


1.
Apply electronic devices for industrial control.


2. 
Identify the function of of to-electronic devices in control circuits.


3. 
Identify the function of various type of transducers.


4. 
Identify the Principe of control system.


5. 
Explain the function of servomechanism.

6.
Apply concepts of PLC Programming

7.
Discuss the concept of DCS and SCADA

8.
Identify the function of robotics 


9.
Explain the faction of Industrial Instrumentation.


10
Discus stability of control system

1.
SWITCHING & PHOTO DEVICES AND TIMERS (REVIEW)   










        (05 Hours)


1.1.
UJT ratings and UJT relaxation oscillator.


1.2
SCR ratings and SCR power control circuits.


1.3
Diac and Triac ratings and their use in power control.


1.4
Photo devices, photo transistor, LDR and LASCR.


1.5
LED, LED array, LCD and solar cell.


1.6
Opto-Couples.


1.7
Transistor timer.


1.8
IC timer (555 IC)


1.9
Sequential and long duration timer.

2.
REGULATOR S OF VOLTAGE AND MOTOR SPEED.       (05 Hours)

2.1
Voltage regulation of electric generators.


2.2
Speed Control of DC motor and light dimmers.


2.3
Speed control of a 3-phase induction motor.
3.
TRANSDUCERS                                                                          (10 Hours)

3.1
Introduction of Transducers.


3.2
Strain Gauge. 


3.3
Displacement Transducers.


3.3.1.
Potentiometric Transducer.



3.3.2.
Capacitive Transducer.



3.3.3.
Inductive Transducer.



3.3.4.
LVDT


3.4
Thermal Transducers.



3.4.1.
Resistance Temperature Detectors.



3.4.2.
Thermister.



3.4.3.
Thermocouple.



3.4.4.
IC Temperature Sensor



3.4.5
Pyrometer 


3.5
Optical Transducers


3.6
Pizo-Electric Transducer


3.7
Hall Effect Transducer

4. 
CONTROL OF SYSTEMS.                                                   (16 Hours)


4.1
Fundamentals of Control System.


4.1.1
Control variables



4.1.2
Open  loop control system.



4.1.3
Closed loop control system.



4.1.4
Final control elements.



4.1.5
On-off control.


4.2
PI   Controller.


4.2.1
Fundamentals



4.2.2
Proportional Band.



4.2.3
Application.


4.3
PD  Controller.


4.3.1
Fundamentals



4.3.2
Integration time. 


4.4
PI,   PD  and  PID  Controllers.


4.4.1
Calibration and application.



4.4.2
Characteristics


4.5
Servo System.


4.5.1
Loop presentation.




4.5.2
Armature and field controls.



4.5.3
Servo Block characteristics.



4.5.4
Synchors, transmitter and transformer.



4.5.5
Velocity feedback.



4.5.6
Speed control.



4.5.7
Transient response



4.5.8
Automatic voltage stabilizer (servo type)

5.
PROGRAMMABLE  LOGIC  CONTROLLER.                         (08 Hours)


5.1
Introduction of PLC


5.2
Advantages and disadvantages of PLCs


5.3
PLC System Block Diagram


5.4
Structure of PLC system


5.5
Input and output modules


5.6 
PLC Programming



5.6.1
Ladder diagram



5.6.2
Rules and symbols used in PLC Programming 

                        5.6.3
Logics used in PLC programming (OR, AND, NOT, NOR, NAND)



5.6.4
Timers



5.6.5
Counters



5.5.6
Simple PLC Programming. 

6.
ADVANCE SYSTEM CONTROLLERS



(04 Hours)

6.1
Introduction to DCS Control


6.2
Basic structure of DCS Control


6.3
Advantages and disadvantages of DCS Control.


6.4
Introduction to SCADA


6.5
Basic structure of SCADA


6.6
Advantages and disadvantages of SCADA.


6.3
Comparison between PLC, DCS and SCADA

7.
INTRODUCTION TO ROBBOTICS



(04 Hours)

7.1
Introduction of robotics


7.2
Types of robots


7.3
Programming robots


7.4
Application of Robotics in Industry.

8.
INDUSTRIAL INSTRUMENTATION. 



(10 Hours)

8.1
Definition of Industrial Instrumentation. 


8.2
Types of Industrial Instrumentation.


8.3
Benefits of Industrial Instrumentation.


8.4
Costs of Industrial Instrumentation in Plants.


8.5
Speed of Signal


8.6
Standard supplies (Electronic and pneumatic)


8.7
Standard Signals


8.8
Signal Transmission and reception

 
8.9
errors in transmission


8.10
accuracy and precision.


8.11
Analog and Digital Instruments


8.12
Application of Industrial Instrumentation in Plant.

9.
STABILITY OF CONTROL SYSTEM.                                     (02 Hours)


9.1
Need of stability of control system.


9.2
Methods to improve stability.

TEXT AND REFERENCE BOOKS:

1.
Chute, G. Electronics in industry 5th Edition.

2.
Mithl, G.K. Industrial Electronics.

3.
Woodruff John Basic Instrumentation.

4.
Bateson Robest Introduction to Control System Technology.
ELTR-343
INDUSTRIAL ELECTRONICS
INSTRUCTIONAL OBJECTIVES:
1.
SWITCHING  AND PHOTO DEVICES  AND  TIMERS(Review only).


1.1
Understand the industrial applications of switching, photo devices and timers.


1.1.1
State  the operation of  UJT  relaxation oscillator and the terms VBB ,ηVE and stand off ratio.



1.1.2
State the rating & power control characteristics of an  SCR (VAK, VBR, IH, IA, IGT).



1.1.3
Explain the applications of Diac & Traic in power control circuit.


1.2
Photo Devices.


1.2.1
Explain the applications of  photo diode, photo transistor, LDR & LASCR.



1.2.2
State the applications of LED, LED array, LCD, Solar cell and opto-coupler.




1.3
Timers & their Industrial  Applications.


1.3.1
State the RC time constant.



1.3.2
Explain the delay time action of circuits.



1.3.3
Explain the transistor timer.



1.3.4
Explain timer using IC 555 & 556



1.3.5
Describe the application of 555 & 556 timer



1.3.6
Explain the operation of sequential and long duration timer and list their applications.

2.
UNDERSTAND THE ELECTRONIC METHODS OF VOLTAGE REGULATION OF ELECTRICAL GENERATORS AND MOTOR SPEED CONTROL. 


2.1
Draw the schematic diagram for basic voltage regulator  for electrical generator using a transistor and zener diode (forming a closed loop ).


2.2
Explain the working of the  simple voltage regulator circuit.


2.3
Draw the schematic diagram of  the car-alternator voltage regulator.


2.4
Explain the working of the car-alternator voltage regulator.


2.5
List  the types of  feedback regulator circuits for  low voltage DC  output.


2.6 
Draw the schematic diagram of  basic of-amp series regulator with current limiting element.


2.7
Explain the working of  series voltage regulator circuit.


2.8
Draw the schematic diagram of  a basic of-amp shunt regulator.


2.9 
Explain the working of  basic of-amp shunt regulator.


2.10
Draw the schematic diagram of  a basic step-down switching  (mode) regulator.


2.11
Explain the working of  step-down  switching  regulator.


2.12 
Review the armature control and field control of motor speed.


2.13
Draw the circuit diagram  of electronic speed control  of  D.C. motor using  SCR.

 
2.14
Explain the operation of  the circuit of  D.C. motor  speed control.


2.15
Describe the voltage regulator method of speed control of  a motor.


2.16
Draw the block diagram of  three-phase SCR speed varietur.


2.17
Describe the working of  three-phase  SCR  speed varietur.

            2.18
Describe the working of  adjustable frequency inverter for AC motor drive.




2.19
Draw the circuit diagrams of light dimmer using



(i)
An  SCR with a bridge rectifier.



(ii)
a  diac and a triac.


2.20
Explain the operation of  both the above light dimmer circuits.

3.
UNDERSTAND THE ROLE OF TRANSDUCERS IN INDUSTRY.                                                                                

3.1
Explain Transducers.


3.1.1
Define Transducer



3.1.2
List basic types of transducer.



3.1.3
List and discuss different principles used in transducers.



3.1.4
Discuss different classifications of transducers.

3.2
Discuss construction, working and applications of Strain Gauge. 


3.3
Explain construction and working of Displacement Transducers.
                        3.3.1.
Discuss construction, working and applications of Potentiometric Transducer.

                        3.3.2.
Discuss construction, working and applications of Capacitive Transducer.

                        3.3.3.
Discuss construction, working and applications of Inductive Transducer.



3.3.4.
Discuss construction, working and applications of LVDT


3.4
Explain Construction and working of Thermal Transducers.

                        3.4.1.
Discuss construction, working and applications of Resistance Temperature Detectors.



3.4.2.
Discuss construction, working and applications of Thermister.



3.4.3.
Discuss construction, working and applications of Thermocouple.

                        3.4.4.
Discuss construction, working and applications of IC Temperature Sensor



3.4.5
Discuss construction, working and applications of Pyrometer 


3.5
Discuss construction, working and applications of Optical Transducers

            3.6
Discuss construction, working principal and applications of Pizo-Electric Transducer

            3.7
Discuss construction, working principal and applications of Hall Effect Transducer

4.
UNDERSTAND THE FUNDAMENTALS OF VARIOUS TYPES OF CONTROL 
SYSTEM.


4.1
List the basic  control variables.


4.1.1
Draw the block diagram of open-loop control system. 



4.1.2
Identify the function of each block of  the system.



4.1.3
List the applications of open-loop control system.



4.1.4
Draw the block diagram of closed-loop control system.



4.1.5
Identify the function of each block of closed-loop control system.



4.1.6
List the uses of closed-loop control system.



4.1.7
Describe the function of  final control element.



4.1.8
Draw the diagram of on-off control  system.



4.1.9
Explain the working of on-off control.



4.1.10
List the merits and demerits of on-off control system.


4.2
Understand the function of  a proportional Integrator controller.


4.2.1
Explain the fundamentals of  PI controller.



4.2.2
Explain the working of  proportional Integral controller



4.2.3
List  the applications  of  PI controller.


4.3
Understand  the function of  P.D. Controller.


4.3.1
Explain the fundamentals of PD controller.



4.3.2
Explain the differentiation time of PD controller.



4.3.3
List the applications of  PD controller. 


4.4
Understand  the characteristics of PI,  PD  & PID  controller.


4.4.1
Explain the characteristics of  PI controller.



4.4.2
Explain the characteristics of PD controller.



4.4.3
Describe proportional Integral derivative (PID) controller.



4.4.4
Explain the working of PID controller.



4.4.5
Explain the calibration  of PID controller.



4.4.6
List the uses of PID controller.


4.5
Understand the function of  servo system.


4.5.1
Explain the loop presentation of servo system.



4.5.2
Explain the armature control of servo motor.



4.5.3
Explain the field control of servo motor.



4.5.4
Draw the block diagram of servo system.



4.5.5
Identify the function of  each block of servo system.



4.5.6
Explain the operation of synchros in servo system.



4.5.7
Explain the operation of transmitter in servo system.



4.5.8
Explain  the velocity feed-back.



4.5.9
Describe speed control in servo system.



4.5.10
Explain the transient response in servo system.

                        4.5.11
Draw the circuit diagram of Automatic voltage stabilizer (servo motor type).

            4.5.12
Explain the circuit operation of Automatic voltage stabilizer (servo motor type).

5.
UNDERSTAND PROGRAMMABLE  LOGIC  CONTROLLER.



5.1
Express the role of PLC in industry.


5.2
Discuss advantages and disadvantages of PLCs


5.3
Draw the block diagram of PLC System.


5.4
Explain the structure of PLC system


5.5
Discuss input and output modules


5.6 
Apply PLC Programming



5.6.1
Understand and develop Ladder diagram



5.6.2
Describe rules and symbols used in PLC Programming 

                        5.6.3
Discuss Logics used in PLC programming (OR, AND, NOT, NOR, NAND)



5.6.4
Describe Timers used in PLC Programming.



5.6.5
Describe Counters used in PLC Programming.



5.5.6
Develop simple PLC Programs. 

6.
UNDERSTAN ADVANCE SYSTEM CONTROLLERS





6.1
Discuss DCS Control system.


6.2
Describe basic structure of DCS Control


6.3
Discuss advantages and disadvantages of DCS Control.


6.4
Define SCADA


6.5
Describe basic structure of SCADA


6.6
Discuss advantages and disadvantages of SCADA.


6.3
Differentiate between PLC, DCS and SCADA

7.
INTRODUCTION TO ROBBOTICS






7.1
Define robotics


7.2
Discuss types of robots


7.3
Describe Programming for robots


7.4
Discuss application of Robotics in Industry.

8.
INDUSTRIAL INSTRUMENTATION. 






8.1
Define of Industrial Instrumentation. 


8.2
Describe Types of Industrial Instrumentation.


8.3
Discuss benefits of Industrial Instrumentation.


8.4
Discuss costs of Industrial Instrumentation in Plants.


8.5
Describe Speed of Signal


8.6
Discuss standard supplies (Electronic and Pneumatic)


8.7
Describe Standard Signals


8.8
Explain Signal Transmission and reception

 
8.9
Discuss errors in transmission


8.10
Discuss accuracy and precision.


8.11
Differentiate between Analog and Digital Instruments


8.12
Explain application of Industrial Instrumentation in Plant.

9.
UNDERSTAND THE CRITERIA OF STABILITY OF A CONTROL SYSTEM.


9.1
List causes of  control system stability.


9.2
Explain the methods to improve stability.

El.TR 343: 
INDUSTRIAL ELECTRONICS


LIST OF PRACTICAL:
96 Hours

1.
Demonstrate the performance and parlington pair transistor circuit and enlist its specifications.

The study the performance of a transistor switching with an inductive load and determine the need of protective diode.

To construct a UJT relaxation oscillator, control its frequency

4.
Use of UJT in practical circuit such as 


a)
Seat Belt Reminder 


b)    
Pulse Stretcher.

           c) 
Temperature resistance heater control.

5.
Study of SCR data sheet and test of a thyristor.

6.
To study  the diac and triac temperature control  circuit.

7.
Use of  SCR in practical circuit such as


a)
Light back up circuit.


b)
Over voltage protection circuit


c)
Motor speed /  temperature control


d)
Inverter control circuit 


e)
Uninterrupted power supply  (UPS)

8.
Use of LED and LASCR in automatic battery charge.

9.
Use of LED for seven segment display.

10.
Use of photo transistor in: 


a) 
Light interruption alarm.


b) 
Optical counting system.

11.
Use of  Photo darlington  in remote and intrusion detector.

12.
To study the working of  Optocoupler for: 


a)  
interfacing computer with  peripheral devices 


b) 
Floppy disk drive operation.

13.
Demonstrate the working of timing  in a photographic enlarge using 555 timer.

14.
Demonstrate the working of Potentiometer Transducer. 
15.
Demonstrate the working of LVDT.
16.
Demonstrate the working of resistance thermometer.

17.
Calibrate a resistance thermometer.

18.
Demonstrate the working of Pizo-electric Transducer.
19.
Demonstrate the working of Optical Transducer. 
20.
Demonstrate the closed loop servo control system of a voltage stabilizer.

21.
Industrial visit to : Demonstrate PI, PD, and  PDI controllers. Write a visit report.


22.
PLC Programming: Logic Gate verification.

23.
PLC Programming: Use of different Timers

24.
PLC Programming: Use of different Counter.

25.
PLC Programming: Motor Control Program

25.
PLC Programming: A simple Project.
27.
Visit of PLC Control Plant.
28.
Visit of DCS Control Plant.
29.
To study the control circuit and working of  a  robotics arm.
30.
Programming and application of a robotic system.
31.
Study of use of Industrial Instrumentation.


32.
Identification and working of Transmitter and Receivers.
El.TR-353
POWER ELECTRONICS














T
P
C










2
3
3

Total Contact Hours:


Theory:
    64 Hours.


Practical: 
    96 Hours.

Pre-requisites:
Electronics Devices




Electrical Machines
AIMS
After studying the subject the student will be able to:


1.
To understand the operation of Power Devices.


2.
To understand the working of Power Electronics Circuits.

COURSE CONTENTS


1.
Power Electronic Devices 


2.
 Discuss the Power Semiconductor Diodes.


3. 
Discuss the function of Diode Rectification.


4. 
Identify the function of Power SCRs.


5. 
Explain the working of Controlled Rectifiers.


6. 
Identify the Principe of Choppers.


7. 
Explain the function of Inverters.

1.
INTRODUCTION OF POWER ELECTRONICS. 

   (04 Hours)


1.1.
Applications of Power Electronics.


1.2
Power Semiconductor Devices.


1.3
Control Characteristics of Power Devices.


1.4
Types of Power Electronics Circuits.

2.
POWER SEMICONDUCTOR DIODES.                                          (10 Hours)


2.1
Characteristics of Power Diode.


2.2
Reverse Recovery Characteristics.


2.3
Types of Power Diodes.

           

2.3.1
General Purpose Diode.



2.3.2
Fast Recovery Diode.



2.3.3
Schottky Diode.


2.4
Effects of Forward and Reverse Recovery Time.


2.5
Series Connected Diode.


2.6
Parallel Connected Diode.

3.
DIODE CIRCUITS AND RECTIFIERS (AC TO DC CONVERSION).


                                                                                                             (10 Hours)

3.1
Rectifier Concepts.


3.2
Single Phase Half Wave Diode Rectifiers with;



3.2.1
Resistive Load.



3.2.2
Inductive Load.



3.2.3
Capacitive Load.


3.3
Single Phase Full Wave Diode Rectifiers with;



3.3.1
Resistive Load.



3.3.2
Inductive Load.



3.3.3
Capacitive Load.


3.4
Three Phase Full- Wave Rectifier.  

4.
POWER THYRISTORS.                                                         (08 Hours)

4.1
Introduction to Power Thyristors.


4.2
Power SCR.


4.3
Characteristics of Power SCRs.


4.4
Series operation of Power SCRs.


4.5
Parallel operation of Power SCRs.


4.6
SCR firing circuits.

5.
CONTROLLED RECTIFIERS.                                              (10 Hours)

5.1
Introduction of controlled rectifiers.


5.2
Principles of Phase- Controlled Converter Operation.


5.3
Single Phase Semi converters.



5.3.1
Single Phase Semi converter with RL Load.


5.4
Single Phase Full Converters.



5.4.1
Single Phase Full converter with RL Load.


5.5
Three Phase Half Wave Converters.


5.6
Three Phase Semi Converters



5.6.1
Three Phase Semi converter with RL Load.


5.7
Three Phase Full Converters.



5.7.1 
Three Phase Full converter with RL Load.

6
DC CHOPPERS                                                                        (10 Hours)  

6.1
Introduction to DC Choppers.


6.2
Principle of Step-Down Operation. 


6.3
Step-Down Chopper with RL load


6.4
Principle of Step-Up Operation


6.5
Chopper Classification


6.6
Switching-Mode Regulators



6.6.1
Buck Regulators



6.6.2
Boost Regulators



6.6.3
Buck-Boost Regulators



6.6.4
Cuk Regulators



6.6.5
Limitations of Single-Stage Conversion
7
INVERTERS                                                                           (12 Hours)


7.1
Introduction to Inverters.


7.2
Principle of Operation of Inverters.


7.3
Single Phase Bridge Inverters.


7.4
Three-Phase Inverters



7.4.1
180-Degree Conduction



7.4.2
120-Degree Conduction


7.5
Voltage Control of Single-Phase Inverters.



7.5.1
Single-Pulse Width Modulation



7.5.2
Multi-Pulse-Width Modulation



7.5.3
Sinusoidal Pulse-Width Modulation



7.5.4
Modified Sinusoidal Pulse-Width Modulation



7.5.5
Phase-Displacement Control

TEXT AND REFERENCE BOOKS:
1. Power Electronics Circuit Devices and Applications by Muhammad H. Rashid  


      ( ISBN # 0133344835)
ELTR-353
POWER ELECTRONICS
INSTRUCTIONAL OBJECTIVES:
1.
INTRODUCTION OF POWER ELECTRONICS


1.1
State  the Applications of Power Electronics.


1.2
State and explain the Power Semiconductor Devices (Description only).

           1.3
Describe the Control Characteristics of Power Devices with suitable diagrams.


1.4
Enlist the Types of Power Electronics Circuits 

1.4.1
State Diode Rectifiers, 

1.4.2
State Controlled Rectifiers, 

1.4.3
State AC voltage Controllers, 

1.4.4 
State DC Choppers, 

1.4.5
State Inverters, 

1.4.6
State Static Switches

2.
POWER SEMICONDUCTOR DIODES.

            2.1
Describe the construction of Power Diode and explain its working with the help of suitable diagrams. 


2.1.2
Describe the Characteristics of Power Diode with graphs and equations.


2.2
Explain Reverse Recovery Characteristics with graphs and equations.


2.3
Enlist the Types of Power Diodes.

           
2.3.1
Describe General Purpose Diode.



2.3.2
Describe Fast Recovery Diode.



2.3.3
Describe Schottky Diode 


2.4
Explain Effects of Forward and Reverse Recovery Time with circuit 



diagram, waveforms and equations.


2.5
State the need of connecting diodes in series with circuit diagrams and v-i 



characteristics.


2.6
State the need of connecting diodes in Parallel with circuit diagrams and 



v-i characteristics

3.
DIODE CIRCUITS AND RECTIFIERS (AC TO DC CONVERSION).


3.1
Define Rectification and need of rectifiers with circuit diagram and 



equations.


3.2
Draw the circuit diagram of Single Phase Half Wave Diode Rectifiers.

                        3.2.1
Explain its working with circuit diagram, wave forms and equations with Resistive Load.

                        3.2.2
Explain its working with circuit diagram, wave forms and equations with Inductive Load.

                        3.2.3
Explain its working with circuit diagram, wave forms and equations with Capacitive Load.



3.2.4
State the Applications of Single Phase Half Wave Diode Rectifiers



3.2.5
Simple calculations.


3.3
Draw the circuit diagram of Single Phase Full Wave Diode Rectifiers 



(Bridge and Centre Tape Rectifiers).



3.3.1
Explain its working with circuit diagram, wave forms and 




equations with Resistive Load.



3.3.2
Explain its working with circuit diagram, wave forms and 




equations with  Inductive Load.



3.3.3
Explain its working with circuit diagram, wave forms and 




equations with Capacitive Load.



3.3.4
State the Applications of Single Phase Full Wave Diode Rectifiers.



3.3.5
Simple calculations.


3.4
Draw the circuit diagram of Three Phase Full- Wave Bridge Rectifier. 



Explain its working with wave forms and equations.



3.4.1
State the Applications of Three Phase Full- Wave Bridge Rectifier.



3.4.2
Simple Calculations 

4.
POWER THYRISTORS.


4.1
Define the Power Thyristors.



4.1.1
Enlist the types of Power Thyristors.


4.2
Describe the construction of Power SCR with diagrams.



4.2.1
State the working of SCR



4.2.2
Describe the methods to Turn ON the SCR



4.2.3
Describe the methods of Turn OFF the SCR


4.3
State the v-i Characteristics of Power SCRs.



4.3.1
Explain the Two Transistor Model.


4.4
State the need of connecting Power SCRs in Series with circuit diagrams



 and v-i characteristics


4.5
State the need of connecting Power SCRs in Parallel with circuit diagrams 



and v-i characteristics.


4.6
Describe need of the SCR firing



4.6.1
State the types of SCR firing methods.

5.
CONTROLLED RECTIFIERS.


5.1
Define the controlled rectifiers.

                        5.1.1
Enlist the types of rectifiers with respect to Supply and their operation


5.2
Explain the operation of Phase- Controlled Converter.


5.3
Define Single Phase Semi converters.



5.3.1
Draw the circuit diagram of Single Phase Semi converter 



5.3.2
Explain its working with the help of waveforms with RL Load.



5.3.3
State the uses of Single Phase Semi Converters.




5.3.4
Simple calculations.


5.4
State Single Phase Full Converters.



5.4.1
Draw the circuit diagram of Single Phase Full converter.



5.4.2
Explain its working with the help of waveforms with RL Load.



5.4.3
State the uses of Single Phase Semi Converters.



5.4.3
State the uses of Single Phase Full converter.



5.4.4
Simple calculations.



5.5
Explain the working of Three Phase Half Wave Converters.


5.6
Describe the Three Phase Semi converters



5.6.1
Draw the circuit diagram of Three Phase Semi converter.



5.6.2
Explain its working with the help of waveforms with RL Load.



5.6.3
State the uses of Three Phase Semi converter.



5.6.4
Simple calculations.


5.7
Describe Three Phase Full Converters.



5.7.1 
Draw the circuit diagram of Three Phase Full converter.



5.7.2
Explain its working with the help of waveforms with RL Load.



5.7.3
State the uses of Three Phase Full converter.
6
DC CHOPPERS


6.1
Define  DC Choppers.


6.2
Describe the principle of Step-Down Operation. 

                        6.2.1. 
Draw the circuit diagram of Step- Down chopper with resistive load.



6.2.2. 
Discuss operation of Step- Down chopper with resistive load.



6.2.3.
Discuss constant frequency operation.



6.2.4.
Discuss variable frequency operation.


6.3
Describe the operation of Step-Down Chopper with RL load.



6.3.1. 
Draw the circuit diagram of Step- Down chopper with RL load.



6.3.2. 
Discuss operation of Step- Down chopper with RL load.


6.4
Describe the principle of Step-Up Operation.


6.5
Discuss Chopper Classification



6.5.1.
State the operation of Class A Chopper.



6.5.1.
State the operation of Class B Chopper.



6.5.1.
State the operation of Class C Chopper.



6.5.1.
State the operation of Class D Chopper.



6.5.1.
State the operation of Class E Chopper.


6.6
Explain the principle of Switching-Mode Regulators



6.6.1.
Draw the block diagram of Switching-Mode Regulator



6.6.2.
Discuss the operation of Switching-Mode Regulator.



6.6.3.
List the four basic topologies of Switching-Mode Regulators




6.6.3.1
Discuss the operation of Buck Regulators




6.6.3.2.
Discuss the operation of Boost Regulators




6.6.3.3.
Discuss the operation of Buck-Boost Regulators




6.6.3.4.
Discuss the operation of Cuk Regulators



6.6.5
Discuss the limitations of Single-Stage Conversion
7
INVERTERS



7.1
Define Inverter.



7.1.1
State Need of Inverters.


7.2
Explain the working Principle of Inverters.



7.2.1
Draw the circuit diagram of Inverters.



7.2.2
Explain the working of Inverter with waveforms.



7.3
Draw the circuit diagram of Single Phase Bridge Inverters.



Explain the working of Single Phase Bridge inverters with waveforms and 



equations.



7.3.1
Simple calculations of Single Phase Bridge Inverters.


7.4
Explain Three-Phase Inverters



7.4.1
Draw the circuit diagram of Three-Phase Inverters for 180-Degree 




Conduction



7.4.2
Describe its working with waveforms and equations.



7.4.3
Simple calculations of Three-Phase Inverters for 180-Degree 




Conduction



7.4.5
Draw the circuit diagram of Three-Phase Inverters for 120-Degree 




Conduction



7.4.6
Explain its working with waveforms and equations.



7.4.7
Simple calculations of Three-Phase Inverters for 120-Degree




 Conduction


7.5
Enlist Techniques for Voltage Control of Single-Phase Inverters.



7.5.1
Explain the Single-Pulse Width Modulation to control voltage of 




Single-Phase Inverters.



7.5.2
Explain the Multi-Pulse-Width Modulation to control voltage of 




Single-Phase Inverters.

                        7.5.3
Explain the Sinusoidal Pulse-Width Modulation to control voltage      of  Single-Phase Inverters.

                        7.5.4
Explain the Modified Sinusoidal Pulse-Width Modulation to control voltage of Single-Phase Inverters.

7.5.5  Explain the Phase-Displacement Control to control voltage of 

  Single-Phase Inverters.

El.TR 353: 
POWER ELECTRONICS



LIST OF PRACTICAL:
96 Hours

1. Study the characteristics of Power Diode.

2. Use Data book for studying characteristics of different types of power diodes

3. Study the operation of Power diodes in series.

4. Study the operation of Power diodes in parallel.

5. Assemble a Single Phase Half Wave Diode Rectifiers with resistive load and study its operation.

6. Assemble a Single Phase Half Wave Diode Rectifiers with inductive load and study its operation.

7. Assemble a Single Phase Half Wave Diode Rectifiers with capacitive load and study its operation.

8. Assemble a Single-Phase Diode-Bridge with resistive load and study its operation.

9. Assemble a Single-Phase Diode-Bridge with inductive load and study its operation.

10. Assemble a Single-Phase Diode-Bridge with capacitive load and study its operation.

11. Assemble a Three-Phase Diode-Bridge and study its operation.

12. Study the characteristics of Power SCR.

13. Study the operation of Power SCR in series.

14. Study the operation of Power SCR in parallel.

15. Assemble a Single-Phase Semi converter with RL Load and study its operation.
16. Study the operation of Single-Phase Full converter with RL Load.

17. Study the operation of Three-Phase Full converter with RL Load.

18. Study the operation of Step-Down (Buck) DC-DC Converters.
19. Study the operation of Step-Up (Boost) DC-DC Converter
20. Study the operation of Step-Down/Up (Buck-Boost) DC-DC Converter in CCM.
21. Study the operation of Step-Down/Up (Buck-Boost) DC-DC Converter in DCM.
22. Compare the frequency Response of a Buck-Boost converter in CCM and DCM.

23. Study the operation of Power Correction circuit.

24. Study of Pulse Width Modulation and filter characteristics.

25. Assemble a Single Phase Bridge Inverters and study its operation.

26. Study the operation of Three-Phase Inverters.

27. Study the operation of Voltage Control of Single-Phase Inverters.

28. Study the operation of Flyback DC-DC Converter.

      29. Study the operation of Forward DC-DC Converter.

      30.  Study the operation of Full Bridge DC-DC Converter.
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Total contact hours:




Theory:
64 Hours




Practical:
96 Hours.

Prerequisites:- 





Digital Electronics

AIMS
After studying the subject the student will be able to:


1.
To understand the architecture of microcontroller.


2.
To understand the role of microcontroller in control.


3.
To develop a program for a microcontroller.

COURSE CONTENTS

1. Microcontroller Basics



(08 Hours)

1.1. Difference between microprocessor and microcontroller

1.2. Use of microcontroller in industry and general life

1.3. Need of programming microcontroller

1.4. Use of flow chart in programming

1.5. Different parts of flow charts

1.6. Flow of flow charts

2. Microcontroller Architecture


(06 Hours)
2.1. General Block Diagram of a microcontroller.
2.2. Operation of each block
2.3. Buses
3. Microcontroller Instruction Sets.

(06 hours)

3.1. Data Transfer Instructions

3.2. Logic and Shift Instructions.

3.3. Arithmetic Instructions.  

4. Memory Interface



(03 Hours)

4.1. Basic concept of memory interfacing

5. Addressing Modes



(04 hours)

5.1. Different Addressing Modes

5.2. Application of Addressing mode in programming

6. Assembly level Language programming
(06 Hours)

6.1. Basic requirements of Assembly Language programming

6.2. Assembler Directives

6.3. Use of Instructions and modes of Addressing in Assembly language Programming.

7. Program development



(12 Hours)

7.1. Data Structures and Program Loops

7.2. Stack and Subroutines

7.3. Timer Functions

7.4. Input Capture

7.5. Output Capture

7.6. Program development

8. Interrupts and interrupt applications

(05 Hours)

8.1. Type of interrupts

8.2. Role of interrupts in programming

8.3. Real Time Interrupt Functions

9. Peripheral Support chip



(04 Hours)

9.1. Need of peripheral devices for microcontrollers

9.2. Different peripheral support chip

9.3. Requirements for connecting support chip

10. Digital Interfacing



(03 Hours)

10.1. Digital interfacing, concepts, needs and applications.

11. Analog interfacing and industrial control
(03 Hours)

11.1. Interfacing Analog Inputs and Outputs

11.2. Application of microcontroller in industrial control

12. Microcontroller system applications.

(04 Hours)

12.1. Microcontroller system application in Electronic System.

12.2. Microcontroller system application in Industrial Control.

12.3. Microcontroller system application in Automation.

TEXT AND REFERENCE BOOKS:
Bates M — PIC Microcontrollers (Newnes, 2004) ISBN 0750662670

Dogan I — Microcontroller Based Applied Digital Control (John Wiley and Sons, 2006)

ISBN 0470863358

Han Way Huang – An Introduction Software and Hardware Interfacing, 2nd ed. ISBN 0-7668-1600-1 
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INSTRUCTIONAL OBJECTIVES
1. Understand Microcontroller Basics

1.1. Differentiate between microprocessor and microcontroller

1.2. Discuss the use of microcontroller in industry and general life

1.3. Describe the need of programming microcontroller

1.4. Discuss the use of flow chart in programming

1.4.1. Express different parts of flow charts

1.4.2. Express flow of flow charts

2. Understand Microcontroller Architecture

2.1. Draw General Block Diagram of a microcontroller.

2.2. Discuss operation of each block

2.3. Discuss Buses in mirocontrollers

3. Apply Microcontroller Instruction Sets.

2.1. Explain Data Transfer Instructions

2.2. Explain Logic and Shift Instructions.

2.3. Explain Arithmetic Instructions.  

4. Understand Memory Interface

Describe basic concepts of memory interfacing.

5. Apply Addressing Modes

Explain different Addressing Modes

Apply of Addressing mode in programming.

6. Understand Assembly level Language programming

Explain basic requirements of Assembly Language programming

Describe Assembler Directives

Use of Instructions and modes of Addressing in Assembly language Programming.

7. Understand Program development

Discuss Data Structures and Program Loops

Discuss Stack and Subroutines

Describe Timer Functions

Describe Input Capture

Describe Output Capture

Explain Program development.

8. Use Interrupts and interrupt applications

Discuss type of interrupts

Discuss role of interrupts in programming

Describe Real Time Interrupt Functions.

9. Understand Peripheral Support chip

Discuss the need of peripheral devices for microcontrollers

Discuss different peripheral support chip

Describe requirements for connecting support chip.

10. Understand Digital Interfacing

Discuss digital interfacing, concepts, needs and applications.

11. Understand Analog interfacing and industrial control

Explain Interfacing Analog Inputs and Outputs

Discuss application of microcontroller in industrial control.

12. Understand Microcontroller system applications.

Explain Microcontroller system application in Electronic System.

Explain Microcontroller system application in Industrial Control.

Explain Microcontroller system application in Automation.
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LIST OF PRACTICAL

1. Study of Microcontroller System

2. Develop a program for Flash LED on and off 

3. Data transfer: load immediate and store direct (ext) to memory.

4. Data transfer: load immediate and store indexed to memory

5. Write a load, store and transfer data program from a description

6. Data transfer: Push/ Pull operations with the stack

7. Data transfer: Transfer and exchange operations

8. Logical AND operations

9. Logical OR operations

10. Logical EOR operations

11. Add two 2-byte numbers with a 3-byte sum

12. BCD Add

13. Subtract two 2-byte numbers with a 2-byte difference (positive result)

14. Subtract larger from a smaller two 2-byte number (negative result)

15. Add a array of eight numbers using a loop.

16. Average of sum of array by dividing.

17. Multiply and Divide convert F = (5/9)C+32

18. Reading Dipswitch/ display at port B LED’s

19. Displaying LCD message using monitor LCD subroutines w/passing parameters 

20. “ASCII” subroutine converting 0-F hex byte to an ASCII character byte.

21. “Through BCD” convertor, convert a 1-byte binary number into a 3-byte BCD number

22. Continuous read using a delay subroutine

23. SWI Interrupt function

24. Sequencer light show

25. Sequencer Traffic light controller.

26. IC3 interrupt program

27. Real Time Interrupt Function
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