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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION, MUMBAI

	TEACHING AND EXAMINATION SCHEME FOR POST S.S.C. DIPLOMA COURSES

	COURSE NAME : DIPLOMA IN ELECTRICAL ENGINEERING

	COURSE CODE : EC

	DURATION OF COURSE : 8 SEMESTERS                                                                                  WITH EFFECT FROM: 2012-13

	SEMESTER :  EIGHTH                                                                                                                    SCHEME : E

	PATTERN : CORRESPONDENCE - SEMESTER                                                                        

	SR.

NO
	SUBJECT TITLE
	Abbreviation
	SUB CODE
	TEACHING SCHEME
	EXAMINATION SCHEME  

	
	
	
	
	TH
	TEST
	PR
	PAPER

HRS
	TH (1)
	PR (4)
	OR (8)
	TW (9)
	SW 

(           )

	
	
	
	
	
	
	
	
	MAX
	MIN
	MAX
	MIN
	MAX
	MIN
	MAX
	MIN
	

	1
	Management
	
	12877
	08
	01
	--
	03
	100
	40
	--
	--
	--
	--
	--
	--
	50

	2
	Power Electronics and Drives
	
	12888
	08
	01
	26+2*
	03
	100
	40
	--
	--
	25@
	10
	--
	--
	

	3
	Heating, Ventilation and Air conditioning


	
	12889
	08
	01
	26+2*
	03
	100
	40
	--
	--
	25@
	10
	--
	--
	

	4
	Microprocessor & Microcontroller  
	
	12890
	08
	01
	28
	03
	100
	40
	--
	--
	25#
	10
	25@
	10
	

	TOTAL
	32
	04
	84
	--
	400
	--
	--
	--
	75
	--
	25
	--
	50
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TOTAL CONTACT HOURS DURING RESIDENT SESSION: 120 HRS   [15 days * 8 hrs per day]                        No Theory  Examination
TOTAL MARKS -  550                                                            
ABBREVIATIONS: TH – THEORY, PR – PRACTICALS, OR – ORAL, TW – TERMWORK, SW-SESSIONAL WORK.
                                    @ - INTERNAL ASSESSMENT, # - EXTERNAL ASSESSMENT.  

NOTE:
1. HOURS MARKED BY * FOR INTERNAL PRACTICAL/ORAL EXAMINATION TO BE CONDUCTED AT RESSIDENT SESSION.

2. ONE TEST OF 25 MARKS TO BE CONDUCTED AT RESIDENT SESSION AND MARKS TO BE SUBMITTED TO GPDL PUNE.

3. 240 HOURS FOR SELF STUDY AT HOME.

4. ALL PRACTICALS/ORAL EXAMS [EXTERNAL ASSESSMENT INDICATED BY #] TO BE CONDUCTED AT EXAM CENTRE.

5. ALL PRACTICAL/ORAL EXAMINATION [INTERNAL ASSESSMENT @] TO BE CONDUCTED AT RESSIDENT SESSION.

6. INTERNAL ASSESSMENT @ OF TERM WORK WILL BE DONE AT RESIDENT SESSION.


COURSE NAME
: DIPLOMA IN CIVIL ENGINEERING

COURSE CODE 
: EG (PTD) and EC (CORRESPONDENCE – DL)

SEMESTER     
: EIGHTH

SUBJECT TITLE
: MANAGEMENT


SUBJECT CODE
: 12877

Teaching and Examination Scheme:- 

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	08
	01
	--
	03
	100
	--
	--
	--
	100


# - External




@ - Internal

Rationale: 


After completion of three years of technical training, Polytechnic students are expected to enter in to the World of Work. The business environment is altogether different and new to the students. A proper introduction and understanding of Business Processes is therefore essential for all Polytechnic students.  Management is a subject which deals with basics of Managerial science required to understand the processes in Industrial & Commercial environment. This will enable the students of Polytechnics to become familiar and to understand various Business Organizational structures, their functioning and the Role these technicians will have to play in these setups with responsibilities. 

Objective: The students will able to: 

1. Familiarize environment in the world of work 

2. Explain the importance of management process in Business.

3. Identify various components of management.

4. Describe Role & Responsibilities of a Technician in an Organizational Structure. 

5. Apply various rules and regulations concerned with Business & Social responsibilities of the Technician. 

LEARNING STRUCTURE:







Contents: Theory

	Chapter
	Name of the Topic
	Marks

	01
	Overview of Business                    

1.1. Types of Business

· Service

· Manufacturing 

· Trade

1.2. Industrial sectors 

· Introduction to

· Engineering Industry

· Process Industry

· Textile Industry

· Chemical Industry

· Agro Industry 

1.3  Globalization

· Introduction

· Advantages & disadvantages w.r.t India

1.4 Intellectual Property Rights I( I P R )

· Concept

· Types of IPR
	04

	02
	Management Process



2.1 What is Management?

· Evolution

· Various Definitions

· concept of  Management

· Levels of Management

· Administration and Management

· Scientific Management by F W Taylor

2.2  Principles of Management (14 principles of Henry Fayol)

2.3  Functions of Management: 

· Planning 

· Organizing

· Coordinating

· Directing 

· Controlling  

· Decision Making 


	14

	
	Organizational Management 

3.1 Organization 

· Definition 

· Steps in forming organization 

3.2 Types of Organization 

· Line


	

	03
	· Line & Staff

· Functional

· Project type

3.3  Departmentation 

· Centralized & Decentralized

· Authority & Responsibility 

· Span of Control (Management)
3.4  Forms of ownerships 

· Proprietorship

· Partnership

· Joint stock company 

· Co-operative society 

· Govt. Sector 
	14

	04
	Human Resource Management 

4.1 Personnel Management 

· Introduction

· Definition

· Function

4.2  Staffing 

· Introduction to HR 

· Introduction to HR Planning 

· Recruitment procedure

4.3  Personnel – Training & Development 

· Types of training 

                      - Induction

                      - Skill enhancement

4.4 Leadership & Motivation

· Leadership- Styles & types
· Motivation –Definition , Intrinsic & Extrinsic 

· Moslow’s theory of Motivation and its significance
4.5 Safety Management 

· Causes of Accidents

· Safety Procedures

4.6 Introduction, Objectives & feature of Industrial Legislation such as

· Factory Act

· ESI Act, 

· Workman Compensation Act, 

· Industrial Dispute Act. 
	20

	
	Financial Management ( No Numericals)
5.1. Financial Management- Objectives & Functions 

5.2. Capital Generation & Management 

· Types of capitals


	

	05
	· Sources of finance

5.3. Budgets and Accounts  

· Types of Budgets 

· Production Budget ( including Varience Report)

· Labour Budget

· Introduction to Profit & Loss Account ( Only concept)

· Balance sheet etc.

5.4. Introduction to Various Taxes

· Excise Service Tax,

· Income Tax

· VAT

· Custom Duty.


	18

	06
	Materials Management  

6.1. Inventory Management  ( No Numericals)

· Meaning & Objectives                

6.2 ABC Analysis 

6.3 Economic Order Quantity:

· Introduction & Graphical Representation

6.4  Purchase Procedure

· Objectives of Purchasing

· Functions of Purchasing Department

· Steps inPurchasing

6.5   Modern Techniques of Material Management 

· Introductory treatment to Just inTime( JIT)/ System Applications & Products (SAP) /Enterprise Resource Planning (ERP)               
	18

	07
	Project Management   (Simple /Elementary Numericals)                                                                   

7.1 Project Management  

· Introduction & Meaning 

· Introduction to CPM/PERT Techniques ( simple network problems )

· Concept of Break Even Analysis and its significance

7.2 Quality Management

· Definition of Quality, Concept of Quality, Quality Circle, Quality Assurance

· Introduction to TQM, Kaizen, 5 ‘S’ & Six Sigma

 
	12

	Total
	100


Learning Resources:

Books:

	Sr. No
	Author
	Tit;e
	Publisher

	01
	Dr. O.P. Khanna
	Industrial Engg & Management
	Dhanpal Rai & sons New Delhi

	02
	Dr. S.C. Saksena
	 Business Administration &

Management
	Sahitya Bhavan Agra

	03
	W.H. Newman

E.Kirby Warren

Andrew R. McGill
	The process of Management
	Prentice- Hall of India Pvt.  Ltd. New Delhi - 110001


2. Video Cassets:

	No
	Subject
	Source

	1. 
	Business opportunity selection and guidance
	Website : http://www.ediindia.org

	2. 
	Planning for completion and Growth
	


COURSE NAME 
: ELECTRICAL ENGINEERING GROUP



COURSE CODE

: EG (PTD) and EC (CORRESPONDENCE – DL)

SEMESTER 

: EIGHTH

SUBJECT TITLE
: POWER ELECTRONICS AND DRIVES



SUBJECT CODE
: 12888

Teaching and Examination Scheme:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	08
	01
	26+02*
	03
	100
	--
	25@
	--
	125


# - External



@ - Internal

Rationale: 
The field of electrical engineering is generally segmented into three major areas – Electronics, Power and Control. Power Electronics involves a combination of these three areas. In broad terms, the function of power electronics is to process and control the electrical energy by supplying voltage and current in a form that is optimally suited to the load. Now a day’s electrical machine are controlled by Power Electronics methods.  Also the various conventional control & relays are replaced by electronic control & relays, employing solid state power semiconductor devices.  

Hence, for electrical engineering Students it is desirable to study the course dealing with Power Electronics. This subject belongs to technology area. 

Objectives: The students will be able to:

1. Explain the construction and operation of power semiconductor devices and plot their characteristics. 
2. Draw the circuit diagrams and explain the working of controlled rectifiers with appropriate waveforms.
3. Draw the circuit diagrams and explain the working of different types of Inverters with appropriate waveforms.
4. Explain the Voltage and Frequency Control Methods used in Inverters. 
5. Draw the circuit diagrams and explain the working of different types of choppers with appropriate waveforms.
6. Apply the power electronic methods of controls in Electrical Engg. field. 
Learning Structure:

Application
Procedure
Principles
Concepts
Facts
Contents: Theory

Note: No Derivations and No Numerical for all Topics.

	Chapter
	Name of the Topics
	Marks

	01
	Power Semiconductor Devices:

1.1 Thyristor (SCR)

1.2 Construction, Operation and Symbol

1.3     V-I Characteristics

1. 4   Thyristor Turn Methods: Voltage Triggering, Gate      

         Triggering, dv/dt Triggering and Light Triggering.

1.5 Gate Control: DC Gate Signal, AC Gate Signal and Pulse.

1.6 Thyristor Turn off Process

1.7 Thyristor Specifications and Ratings

Voltage Ratings, Current Ratings,

Power Ratings and Temperature Ratings.

1.8 Heat Sinks and Mountings

1.9 Thyristor Family: Symbols & V-I Characteristics
	16

	02
	Converters:

2.1 – Introduction

2.2 – Single Phase Fully Controlled Half Wave Converter

· With Resistive Load

· With RL Load and Freewheeling Diode.

2.3 -  Single Phase Fully Controlled Full Wave Converter

· With Resistive Load

· With RL Load.

2.4 -  Single Phase Fully Controlled Bridge Converter

· With Resistive Load

· With RL Load

2.5 – Three Phase Fully Controlled Bridge Converter

-   With RL Load.

2.6 – Comparison of 3 ( and 1 ( Phase Converters.

2.7-   Effect of Source Impedance on Converter Operation.

2.8 – Cycloconverters and Cycloinverters.: Single phase

and three phase, principle of operation,

Input output waveforms.
	20

	03
	Inverters:

3.1 - Introduction

3.2 – Classification: 1( & 3( Inverters,

Line Commutated & Forced Commutated Inverters,

Series, Parallel, & Bridge Inverters.

3.3 – Series Inverter

· Operation of Basic Series Inverter Circuit

· Modified Series Inverter

· Three Phase Series Inverter

3.4 – Parallel Inverter

-  Operation of Basic Parallel Inverter Circuit

3.5 – Single Phase Bridge Inverter

· Half Bridge Inverter

· Full Bridge Inverter

3.6 – Voltage and Frequency Control of 1( Inverters:

· Necessity of Control of Output Voltage

· Methods for Output Voltage Control: External Control of DC Voltage, External Control of AC Voltage and Internal Control.

-   Pulse Width Modulation(PWM) Method:

· Single Pulse Width Modulation

· Multiple Pulse Width Modulation

· Sinusoidal Pulse Width Modulation

3.7 – Waveform Control (Harmonic Reduction)

· By Single Pulse Width Modulation

· By Transformer Connections

· By Using Filter(LC, Resonant, and OTT Filter)
	20

	04
	Choppers:

4.1 – Introduction

4.2 – Chopper Principle

4.3 – Control Techniques:

· Constant Frequency System

· Variable Frequency System

4.4 – Classification of Choppers:

         Class A, Class B, Class C, Class D and  Class E

4.5 - Commutations Methods for Choppers:

        Auxiliary Commutation, Load Commutation

4.6 – Jones Chopper

4.7 – Step Up Chopper
	14

	05
	Power Electronic Applications:

5.1 – DC Drives:

5.1.1 – Speed control of DC series motor with single

phase and three phase half and full controlled

converter, step up and step down chopper.

5.1.2 – Introduction to DC servo motor, Speed control of

           DC servomotor.

5.2 – AC Drives:

5.2.1 – Speed control of three phase Induction Motor

           with Variable frequency PWM VSI, Variable

           frequency square wave VSI, Variable frequency

           CSI, Variable frequency Variable Voltage,

            Cycloconverters.

5.2.2 – Open/Closed loop control of stepper motor.

5.2.3 – AC servomotor, speed control of AC servomotor.

5.3 –   Other Applications:

· Static Circuit Breakers (DC & AC).

· Induction Heating Control.

· Di-electric Heating Control.

-    Electric Welding Control.

· Battery Charging Control.

· Static Excitation System for Alternators.

· Static VAR Compensation System.
	12

18

	Total
	100


Practical:

Skills to be developed:

Intellectual skills:

1. Select appropriate devices and instruments

2. Testing & troubleshooting

Motor Skills:

1. Accuracy of Measurement

2. Proper connections

3. Draw characteristics

List of Practicals:

(1) To identify the terminals and plot V-I Characteristics of Thyristor.

(2) To study Full Wave Rectifier Using SCR and UJT.

(3) To study Parallel Inverter Using SCR.

(4) To study Bridge Rectifier Using SCR and UJT.

(5) To study series Inverter Using SCR.

(6) To study Chopper Using SCR.

(7) To study Circuit Breaker Using SCR.

(8) To study Battery Charger Using SCR.

     (9) TO Perform Speed control of DC series motor by static armature voltage control using single phase half/full controlled converter.

(10) TO Perform speed control of three phase Induction motor using PWM/CSI Inverter. Interpret the speed – torque characteristics. Use the circuit as Variable Voltage Variable Frequency (V. V. V. F.) drive. 

Learning Resources:

Books:

	Sr. No.
	Author
	Title
	Publisher

	1.
	B. R. Gupta ,V. Singhal
	Power Electronics
	S. K. Kataria & Sons

	2.
	Muhammad H. Rashid
	Power Electronics
	Prentice-Hall of India Pvt. Ltd.

	3.
	M. D. Singh, 
K. B. Khanchandani
	Power Electronics
	Tata McGraw-Hill

	4.
	G. K. Dubey
	Fundamentals of Electric Drives
	Narosa Publishing House

	5.
	V. Subrahmanyam
	Electric Drives – Concepts and Applications
	Tata McGraw-Hill


COURSE NAME
: DIPLOMA IN ELECTRICAL ENGINEERING
   
   

COURSE CODE 
: EG (PTD) and EC (CORRESPONDENCE – DL)

SEMESTER     
: EIGHTH

SUBJECT TITLE 
: HEATING, VENTILATION & AIR CONDITIONING 

SUBJECT CODE
: 12889
   
Teaching and Examination Scheme:

	Teaching Scheme
	Examination Scheme

	TH
	TEST
	PR
	PAPER HRS
	TH
	PR
	OR
	TW
	TOTAL

	08
	01
	26+02*
	03
	100
	--
	25@
	--
	125


# - External



@ - Internal

Rationale: 

This is a technology subject which is an elective subject for third year diploma in Electrical Engineering. Presently the need of Heating Ventilation and Air conditioning (HVAC) is increasing with the growth in IT sector, commercial establishments, hospitals, hotels etc. Therefore there is a growing need of engineers / technicians in this field. Hence, technicians/supervisors from electrical engineering branch are also expected to have some basic knowledge of HVAC systems. 

This subject covers installation, testing and maintenance of Heating Ventilation and Air conditioning systems. After completing this subject the student can carryout installation, testing and maintenance of HVAC equipment efficiently and effectively. He can work as service engineer or get self employed. 

Objectives:The student will be able to:- 

1. Install HVAC equipment.

2. Test the equipment for its performance evaluation.

3. Carryout routine and preventive maintenance of HVAC system.

4. Troubleshoot and repair HVAC equipment.

5. Calculate heat load and approximate capacity of the equipment using thumb rule.

6. Select appropriate equipment.

Learning Structure:


Contents: Theory

	Chapter
	Name of the Topic
	Marks

	01
	Basic Concepts:

1.1 First & second laws of thermodynamics.

1.2 Concept of heat engine, heat pump and refrigerator.

1.3 Definitions of refrigeration, airconditioning, ton of refrigeration, COP, Expression of COP of ideal refrigerator/heat pump, enthalpy, entropy.
	06

	02
	Types of refrigeration systems:

2.1 Vapour compression refrigeration system(VCRS) – components used in vapour compression system, operation of vapour compression system, its representation on P – H and T – S diagrams, effect of superheating and under- cooling of refrigerant ( no numericals).

2.2 Vapour absorption system(simple & practical ammonia – water systems only),  its operation & components, its merits and demerits compared to VCRS.

2.3 Air refrigeration system – components used in air refrigeration system, its operation and applications.
	10

	03
	Refrigerants and Lubrication: 

3.1 Classification of refrigerants.

3.2 Types of refrigerants presently in use.

3.3 Desirable properties of refrigerants (Physical, chemical, thermodynamic).

3.4 Applications of important refrigerants.

3.5 Eco-friendly refrigerants.

3.6 Properties of lubricants.

3.7 Lubricants and refrigerant compatibility.

3.8 Foaming of oil and crankcase electric heater.

3.9 Effect of lubricant flood back to compressor. 

3.10 Additives used in lubricants.

3.11Necessity of oil separator.
	08

	04
	Components of vapour compression system:

4.1 Various types of compressors – reciprocating (hermetic, semi sealed, open), rotary (centrifugal, lobe type, screw type, blade type), applications of each type.

4.2 Various types of condensers (air cooled, water cooled, evaporative), applications

4.3 Types of cooling towers – natural draft, forced draft,induced draft.

4.4 Types of evaporators – direct expansion type, flooded type, shell and coil type, double tube type, plate surface type 

4.5 Throttling devices – hand expansion valve, constant pressure expansion valve, thermostatic expansion valve, high side float valve, capillary tube, electronic expansion valve 

4.6 Accessories – receiver, oil separator, drier, strainer, solenoid valve .

      (Note – schematic diagram and brief description only of the

        above components )
	22

	
	4.7 Applications of refrigeration – Ice plant, water cooler, domestic refrigerator, milk dairy, cold storage, breweries, superconductors, transport refrigeration and air conditioning
	

	05
	Airconditioning:

5.1 Psychrometry – Definition, psychrometric properties of air, use of psychrometric chart  

5.2 Psychrometric processes & their representation  on psychrometric chart.

5.3 Sling psychrometer. 

5.4 Airconditioning systems (Schematic layout, working and application of each of the following)

· Central airconditioning system – direct expansion type, chilled water type

· Package type airconditioning system

· Unitary air conditioning system, split type system

· Evaporative cooling

5.5 Applications of airconditioning – comfort airconditioning, industrial airconditioning, transport air conditioning  
	14

	06
	 Air supply and distribution system:

6.1 Fans and blowers (centrifugal, axial flow) – schematic diagram and applications.  

6.2 Filters – (Dry, viscous, wet, electronic type) – schematic diagram and applications.   

6.3 Different types of humidifiers and dehumidifiers. 

6.4 Grills and registers. 

6.5 Duct system – heat gain or loss in ducts.

6.6 Causes of pressure loss through air ducts.

6.7 Air distribution system – perimeter system, extended plenum system, upward flow system, downward flow system, ejector system.

6.8 Return duct system.

       (only schematic diagrams and brief description of the above systems)
	10

	07
	Thermal insulation:

7.1 Desirable properties of insulating materials for airconditioning purpose. 

7.2 Different types of insulating materials used for airconditioning.

7.3 Selection of insulating materials for walls, ceiling, floor, air ducts, chilled water pipes.
	06

	08
	Controls used in airconditioning:

8.1 High pressure and low pressure cut-outs, overload protector, thermostat, oil safety switch, fusible plug, pressure equalizer 

8.2 Microprocessor based controls and variable frequency drive

8.3 Fluid flow control devices 

      (simple sketch and wiring diagram is expected)
	08

	09
	Heat load:

9.1 Various sources of heat load such as wall gain load, air change load,product load and miscellaneous load(No numericals).

9.2 Concept of Sensible Heat Factor(SHF), RSHF, GSHF.

9.3 Conditions of airconditioning and representation of comfort zone on psychrometric chart

9.4 Determination of capacity of airconditioning unit by referring tables only (no calculations)
	08

	  10
	Heating and ventilation:

10.1 Plain heating, electric heating, steam heating, hot water heating, solar heating

10.2 Heating with humidification and heating with dehumidification

10.3 Natural ventilation

10.4 Mechanical ventilation – 1) Air extraction system 2) Air supply system, combined supply and extraction system.

	08

	Total
	100


Practical:

Skills to be developed:

Intellectual Skills:

1. Interpret results

2. Write specifications

Motor Skills:

1. Conduct trial

2. Read drawing and identify components

3. Carry out Welding

A) List of Practical: 
1) To conduct trial on vapour compression test rig for finding its performance.

2) To know the constructional features & operation of hermetically sealed refrigeration compressor using a cut section model.   

3) To trace &draw block diagram of control panel wiring with respect to thermostat,humidistat, overload protector ,solenoid valve etc. for refrigeration/room air conditioner.

4) To troubleshoot the faulty window air conditioning unit.

5) To demonstrate the working of window type room air conditioner.

6) To demonstrate the use of various tools used in refrigeration maintenance such as-tube cutter. bending tool, flaring tool(block and yoke type), swaging tool, brazing tool, blow lamp etc.

7) To understand & demonstrate the practices of leak detection, evacuation & gas charging of refrigeration system.

8) To write a report on a visit to central ice plant/ cold storage and to study various components of VCRS.

9) A) To write a report on visit to central A/C plant e.g.theatre, hospital, office etc.

B) To study different components of airconditioning system.

       10)    To collect information & prepare a report based on the following points: 

      Manufacturers’ technical specifications, features offered by different manufacturers, 

Price range for refrigerators/window a/c.

11)     To study dirrerent psychrometric processes.  

       B)  Demonstration:

             a) Demonstration and study of various tools used in refrigeration such as – tube 

                  cutter, bending tools, flaring tool (block and yoke type), swaging tool, brazing 

                    tool, blow lamp etc.    

              b) Demonstration of purging, gas charging, leak testing and pump down of the  

                   refrigeration system. 

A) Field work / Mini Project:

a. Imagine that you are going to purchase the window type airconditioner (assume suitable rating). Visit local market (if the market is not nearby you may use the Internet) and prepare a report based on the following points:

Manufactures, Technical specifications, Features offered by different   manufacturers, Price range

Then select the airconditioner which you would like to purchase. Give justification for your selection in short.

B) Visit:

a. Visit to airconditioned hotel or theater to study control panel and various controls, starting and stopping system, air supply and air return system. Write a detailed report.

b. Visit to cold storage to study different components of vapour compression system, temperature and humidity conditions required for different food items.  

Note: For mini projects and visits utilize professional practices periods   

Learning Resources: 

Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	P. N. Anathanarayanan
	Basic Refrigeration and Air-conditioning
	Tata Mcgraw Hill, New Delhi

	02
	M. Adithan, S.C. Laroyia,
	Practical Refrigeration and Air-conditioning
	New Age International (P) Ltd.


COURSE NAME      : DIPLOMA IN ELECTRICAL POWER SYSTEM

COURSE CODE       : EG (PTD) and EC (CORRESPONDEMCE – DL)
SEMESTER
: EIGHTH
SUBJECT TITLE     :  MICROPROCESSORS AND MICROCONTROLLERS 

                                      (ELECTIVE – III)

SUBJECT CODE     : 12890
Teaching and Examination Scheme:
	Teaching Scheme
	Examination Scheme
	

	
	
	

	TH
	TEST
	PR
	PAPER
HRS
	TH
	TEST
	PR
	OR
	TW
	TOTAL
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	08
	01
	28
	03
	100
	--
	--
	25#
	25@
	150
	

	
	
	
	
	
	
	
	
	
	
	


# - External



@ - Internal

Rationale:
Today microprocessors and microcontrollers have become an integral part of all automatic and semi automatic machines. Therefore there is a growing need of engineers / technicians in this field. Hence, it is necessary to study microcontroller basics, hardware and its programming.
This subject covers microprocessor 8085 and microcontroller 8051 architecture, its instruction set, programming and applications. After completing this subject the student can write and execute programs for microcontroller and microprocessor based applications.
Objectives: The student will be able to
1. Describe architecture and operation of microprocessor 8085. 

2. Develop assembly language programs using instruction set of 8085. 

3. Describe architecture and operation of microcontroller 8051. 

4. Develop assembly language programs using instruction set of 8051. 

5. Design and develop microcontroller based systems. 

       6.     Explain various applications of microcontrollers

Learning Structures:
	Application
	To develop and use microcontroller based systems



	Procedure
	 Procedural steps for writing, assembling       and  executing assembly language programs for   8051
	
	Procedural steps for design and development
of 8051 microcontroller based systems
	



	Principle
	Principles of assembly language programming of 8051 with the help 

of simulators




	Facts
	Architecture
of 8085
	
	Architecture
of 8051
	
	Electronic Components
and circuitry
	
	Types of Memories

RAM , EPROM&

Flash
	


	Chapter
	Name of topic
	Marks

	01

    1.1

 1.2
 1.3
 1.4
 1.5
	Microprocessor 8085

Evolution of microprocessors Terminology used in  microprocessor-Hardware, Software, Firmware, Bus, Address Bus, Data bus, Control bus, Comparison of machine language, assembly language and high level language.


	16

	
	
	

	
	Architecture and features of 8085
	

	
	Pin diagram
	

	
	Control signals
	

	
	Demultiplexing of address & Data Bus
	

	02

2.1

2.2

2.3

2.4

2.5

2.6


	Introduction Microcontroller Basics

Introduction and applications
Comparison between microcontrollers and microprocessors

Evolution of microcontrollers 

Terminology: -RISC,CISC,VLIW,Harvard and Von Neumann Architectures

Memory types: RAM,EEPROM and Flash

Commercial microcontroller devices 
	04

	03

3.1

3.2

3.3

3.4

3.5

3.6

3.7


	8051 Architecture

MCS-51 Architecture & features of 8051 microcontroller 

8051 pin description
8051 connections and Parallel I/O ports

Registers in 8051 and memory organisation

General purpose or working registers 

Stack Pointer and Program counter

Special function registers (SFR :Program Status word :Data pointer (DPTR) :Timer resisters :Ports 

Control registers) 


	24



	04

4.1

4.2

4.3

4.4

4.5
	8051 addressing modes and instructions
8051 addressing modes
8051 instruction set
8051 assembler and assembling 8051 program

Software simulators of 8051 (SPJ, KIEL)

8051 instructions and simple programs
	24



	05

5.1

5.2

5.3

5.4


	8051 interrupts, timer/counters 
Interrupts in 8051

Initializing 8051 interrupts

Interrupt priorities

Timers and counters, timer counter modes 


	16

	
	Total
	100


Practical:

Skills to be Developed:
Intellectual Skills:
1. Logical development 

2. Programming skills

Motor Skills:

1. Data entry, Error Correction and Execution of assembly language programms 

2. Connection Skills 

List of Practicals:
Using microcontroller 8051 kit:
1. Demonstration and study of microcontroller kit 

2. Demonstration and use of software simulator / assembler 

3. Programming examples (any two) – Data transfer instructions 

4. Programming examples (any two) – Logical Operations 

5. Programming examples (any two) – Jump and Call instructions 

6. Demonstration and testing of the following applications (Any four) 

· Keyboard and LED Interface 
· D/A or A/D converter Interface 
· Relay Interface 
· Stepper motor control 
· DC motor control 
· Any other practical application using microcontroller 8051 
	Learning Resources:

Books:
	

	
	

	
	

	Sr.
	Author
	Title
	Publisher
	

	No.
	
	
	
	

	
	
	
	
	

	01
	Mazadi Mckinlay
	The 8051 Microcontroller and Embedded systems
	Pearson 2nd Edition
	

	02
	Kenneth J Ayala,
	8051 microcontrollers architecture,
Programming and Applications
	International Thomson
publishing, India
	

	
	
	
	
	

	03
 
	Ajay V Deshmukh
	Microcontrollers theory and
applications
	TMH, New Delhi 
	

	
	
	
	
	

	04
	Ramesh Gaonkar
	Programming, and Applications
with the 8085
	Penram International
	

	
	
	
	Publishing (India) Pvt. Ltd.
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Practice managerial traits .  


Know supervisory responsibilities, time management & productivity. 





Use management functions & techniques.


Realize importance of management process in Business. 


Describe  Business Scenario. 








Application  





Review of Supervisory responsibilities 


Time Management functions 


Learning to learn management functions 


  





Exposure to world of work 


Information collection regarding Government. functions, rules and regulations regarding Business processes. 


Case studies of management functions. 











Procedure











Concepts 


 








  Facts





Roll of supervisor


Managerial Traits 


Government Rules & Regulations and their implications.  





Globalization & WTO 


Modern methods of management 


Value addition by efficient management.  





Conventional & Engineering 


         Business opportunities 


Changing Role & nature of employment. 


Developments in functions of Business Management. 





Role and Opportunity for technicians in Business world. 


Responsibilities & Expectations from Technicians in Business Environment.   





After studying this subject, the students will be able to operate the necessary controls required for drives in industrial field.





Testing and performance of circuit configuration of Thyristorised Inverter, Converter and choppers.


Speed control of Electric drives by using Thyristorised Inverter, Converter and choppers. 





Circuit configuration of Thyristorised Inverter, Converter and choppers





Basic Characteristics of Thyristor (SCR) and other members of Thyristor family





Study of Electric Machines, Speed-Torque Characteristics, Speed control of Electric Machines, Heating Effect of Electric Current, Principle of Electric Welding, etc





Procedure 





Application





Principle





Concept





Facts





To install, test, troubleshoot and to maintain the HVAC system





Procedure for installation





Step by step procedure for testing 





Procedure for Heat load calculation





To follow the procedure for repair and maintenance 





Principle of installation 





Principle of maintenance  





Principle of operation





Functions and block diagrams of various components





Concept of HVAC equipment installation 





Concept of Refrigeration and Air-conditioning





Laws of Thermodynamics





Components of Air-conditioning System





Components of air supply system 





Control Components 





Insulation, lubricants, Refrigerants





Concept of heating and ventilation
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