BROAD BASED BASIC TRAINING

(First Year)

MODULE - I: BASIC FITTING AND SOLDERING
(Duration - 8 weeks)

I)
COURSE CONTENT 

	Practical
	Theory

	Safety precaution and elementary First aid

Familiarise with the tools ,Filing practice on marking, hack 

sawing, filing to size.

Drilling practice,  fitting exercises on various shapes,

Tapping and Chipping

Practice on cutting, plaining and making different joints

	Fitting and Wood work : Safety precautions and  elementary

 First aid ,Introduction of Fitting Trade,familiarise with various

  Hand tools used in fitter workshop  and their general uses. Methods

 of measuring and marking. Description of  files, hammers , chisels,

 hacksaw frames , blades -their specifications and  uses.  Different

 Metals and alloys- their characteristics and uses , Types of drills ,

 description and working  of machines , use of Vernier calipers ,

 Micrometer , height gauge etc., use of tap & dies, various types

 of threads  and their specific applications, 

different types of nuts & bolts

Common hand tools used in carpentry workshop, marking, cutting and plaining. Types of  woods & their uses, Types of joints,



	Practice on shearing, bending and making various joints.

 Making  rectangular boxes. Riveting exercises. 

.Selection of wires and cables.

 Simple wiring practice,

 Exercises on wire joints and crimping

Simple exercise on Tinning,soldering  etc

	Sheet Metal ,Wiring & Soldering: Familiarise with different hand tools used in sheet metal  workshop , various types of joints used in sheet metal, Rivet and its types and uses. Making of rectangular box

Wires and cables : specification , selection & used in

electrical wiring ,connectors, lugs, various types of 

wire joints,  crimping ,protective devices and their uses,SWG

Soldering :  various composition of   solder wires,fluxes and their uses.

Characteristics ,properties and uses of : Bakalite,PVC,Porcelaine etc




BROAD BASED BASIC TRAINING

(First Year)

MODULE - II: BASIC ELECTRICAL AND ELECTRONICS
(Duration - 8 weeks)

I) COURSE CONTENT 

	Practical
	Theory

	Identification of various Hand tools used 

Identification of different types of cables,SWG practice.
	Safety precautions and elementary First aid  , Identification  , uses and maintenance of hand tools, DC & AC current, terms and definitions used  in circuits , frequency, waveform



	Measure the power , power factor and energy

 in different circuits.

Construct & verify Ohm’s law.

Construct and verify Kirchoff's voltage law


Tracing the magnetic field of Bar magnet  using compass.
	Measurement of AC & DC using Ammeter / Voltmeter , AC power, power factor, ,work, power & Energy - their units and measurements , Identification of AC / DC meters , Kirchoff’s law,Ohms law, electric power and dissipation in resistance,  IR voltage drops

Define magnetism, unit of measurement, types of magnetic properties, Magnet and its classification, materials used & its  application, ,mutual & self inductance, unit of measurement, BH curve .



	 Identification of different resistors i.e. carbon, wire-wound, variable, pot., preset, Rheostat  etc.

Color-coding of resistors ,Construct a series & parallel resistor circuits
 Identification of capacitor  and their codes, construct the series /parallel circuit of capacitor

Identification of inductor  , construct the series /parallel circuit of inductor.

Identification of capacitor  and their codes, construct the series /parallel circuit of capacitor

Construct an electromagnet and test it.

Testing and construction of different types  relays.

Identification  and testing of different types of transformers, measure  the O/P voltage.
	Passive Components : Resistor -definition, types of resistors, their  construction & specific use, color-coding, power rating,. Series /parallel combination of resistances and measurement of current in branches ,  Capacitance –define,construction ,types of capacitors, color coding charge/energy stored in capacitor, capacitive reactance , series /parallel combination of capacitors

 Inductors-define,types & their application, series and parallel combination, Q factor, 

Current carrying conductor,fleming  rule

Electromagnets –define,Solenoids & relays define ,construction & its application

Working principle , construction of Transformers & their types, various losses of transformers. 

RC,RL, RLC Circuits, Series and parallel resonance

	Identification of  anode, cathodes of different types of diodes.

Study the specifications of a semiconductor diode using a data sheet

Construct a forward bias and a reverse bias circuit and plot V-I characteristic of diode

	Electrons and protons in an  atom, Structure of atom, valance & conduction electron  ,Conductors, Insulators, Semiconductors, , charge in motion-current, units, electron flow, motion of +ve charge, Semiconductors, Crystal structure and bonds, Intrinsic & extrinsic semiconductors, N- type, P-type, Free electron & Hole charges, Fixed ion charges, The P-N junction, Barrier potential, Forward & Reverse voltage, Effect of temp., V-I characteristic, Special purpose diodes and symbols,


	Construct a half wave rectifier, full wave (center tapped) rectifier and full wave (Bridge) rectifier 

observe wave forms with/ without using filter

 Study the specifications of  zener diode using data sheet

 Construct the Zener regulator circuit
	Rectifier types i.e. Half-wave, full-wave & bridge rectifiers, measurement of different currents i.e. Im,Idc, Irms, d.c. out put voltage, efficiency, filter circuits and their types, i.e. capacitor input filter, Choke input filter, etc,Junction break down, Zener break down, Zener diode, Forward & Reverse bias, Voltage regulation using Zener diode ,Zener regulators,



	Series parallel combination of batteries

Charging of batteries, maintenance of batteries

Calculate the shorted load and matched load  current for given cell
	Battery: Electrochemical action, define ,symbol, types of cell, 

construction, principle ,charging ,specific gravity (Amp-hr capacity) 

specification of battery  classification of battery, application, , service 

needs, storage, , lead acid battery ,. ideal voltage source, real voltage 

source, shorted load current, matched load current, Current source




BROAD BASED BASIC TRAINING

(First Year)

MODULE - III: BASIC ANALOG ELECTRONICS
(Duration - 8 weeks)

I) COURSE CONTENT 

	Practical
	   Theory

	Study the specification of different diodes using data sheet

 Using the data sheet identify the application    of given transistor

Check  the transistor (resistance) using Multimeter, identify the NPN/PNP transistor
	Safety precautions and elementary First aid
Introduction to Semiconductors and review of P N junction diodes,

Definition, types, construction, symbol, pin configuration, biasing, application, configuration of common emitter, common base, common collector transistor, their definition characteristics and application, different packages of transistors, out of circuit test, in-circuit test

Transistor biasing circuits- types



	Test a common emitter, common base amplifier 

Construct  an emitter follower, RC coupled amplifier and plot the graph the chart.

Test Darlington amplifier

Identify the use of various types of heat sink based upon use


	CE ,CB,CC amplifier ,circuit and their characteristics 

 alpha ,beta, voltage gain, Concept of dB ,dBm

Darlington amplifier- circuit, & application

Various Classification of  amplifiers , RC Coupled amplifier,DC Amplifier , power amplifiers  - circuit, operation, & application, transistor power rating &  use of heat sink, 



	Construct and test the :Hartley , phase shift oscillator ,  multivibrator circuits
	Feedback concepts , feedback connection types and their circuits, oscillator – definition,types, circuit and application (phase shift oscillator, wein bridge oscillator, colpitts oscillator, Hartley oscillator, crystal oscillator etc), multivibrator- definition, types, circuits  and application,



	Study the pin diagram of 741 IC

Construct and test the Inverting  & Non Inverting Amplifier

Construct the comparator using OP-AMP


	Introduction to Differential amplifier : construction & working Op-Amp: importance, characteristics mode gain, common-mode schematic diagram of 741, symbol, Non- inverting voltage amplifier, inverting voltage amplifier, , linear and non-linear applications of 741,Comparator using op-amp ,other  popular op-amps

	Construct a + ve /-ve regulator using 78XX  & 79XX series IC

Construct a regulator using op-amp.

Draw layout of the SMPS power supply.

Identify different sections of the SMPSpower supply & measure voltages at different testing points.


	Regulated Power supply using transistor, ,78XX series, 79XX series, Op-amp regulator, 723 regulator , Block diagram of a S.M.P.S., Working principle, and its application(Transistorized & IC based) voltage regulation, error correction and amplification etc.  



	Construct and verify +ve, - ve biased clipper circuits and observe the wave form shapes.

Construct and verify clamper circuit and observe wave form,

Construct,test and plot the characteristics of FET, UJT, SCR, TRIAC, DIAC
	Definition of pulse amplitude ,duration ,repetetion,rise time,Step & Ramp Voltage

Exponential voltage ,Clipping  & Clamping circuits , their types and uses, 

Integrator & differentiator circuits and their applications

Special devices: Construction ,working and application:

FET,UJT,SCR,DIAC,TRIAC,MOSFET,Optocouplers,LDR,VDR,Thermistor,infrared LEDs



	Verify the different shapes with the help of CRO.
	Block diagram, working and applications of : Sine wave generators, signal generators, pulse & square wave  generator , audio frequency generators , Function generators




BROAD BASED BASIC TRAINING (First Year)

MODULE - IV: BASIC DIGITAL ELECTRONICS (Duration - 8 weeks)

I) COURSE CONTENT 

	Practical
	Theory

	Verify the truth table of AND, OR INVERT,NAND,NOR,EX-OR,EX-NOR gates


	Safety precautions and elementary First aid
Introduction to Digital Electronics, Basic gates & Universal gates.

Digital code:Excess 3 code ,grey code , BCD code,  ASCII code  


	Construct the circuit of Half adder & Full adder  and verify the truth table ,Construct the Adder  cum Subtractor and verify the result.

Verify the truth table of RS, D ,JK Flip flop
	Arithmetic circuits:1’s & 2’s complement Half adder & Full adder,4 bit adder Half & Full subtractor,Adder cum Subtractor

Flip-Flop:Basic RS Flip Flop,D Flip Flop,JK Flip Flop,T Flip Flop Clocked Flip Flop,Timing diagram 

	Construct the shift register using RS/D/JK flip flop and verify the result 

Construct the Asynchronous & Asynchronous counter using D FF /JK Flip flop
	Shift Register: Serial to parallel and vice versa,Parallel to parallel and serial to serial,Timing diagram ,important applications

Counters: Requirement of Flip Flops, MOD of counter Synchronous and Asynchronous counter Timing diagram,Specialised counter i.e Ring counter, Jhonson counter

	Construct the display circuit using the drivers and verify the result.


	Display devices: Various display devices:LED,7 segment, ,LCD ,Display drivers ,monitors, encoding & decoding

	Study the Analog to Digital conversion process using a practical setup.
	Analog to digital conversion using various methods

Digital to Analog conversion,Block diagram and working of DVM

Logic families: Working of standard TTL & CMOS gates 

Concept of ECL, Schottky arrangement etc.

Handling of CMOS Integrated circuits.

	Develop the film of designed circuit and etching the PCB 

Drilling of developed PCB
	PCB Designing: access and exploring to component library, use of components from library, drawing of circuit and fixing of components, simulation of circuit, getting the PCB layout of designed circuit, manual/automatic operation, Development of PCB of circuits

Design a circuit with the help of Software




BROAD BASED BASIC TRAINING

(First Year)

MODULE - V: BASIC MEASURING INSTRUMENTS
(Duration - 8 weeks)

I) COURSE CONTENT

	Theory
	Practical

	Verification of Faraday’s law of electromagnetic induction.

Verification of Lenz law

Demonstration of Fleming’s fingre rules


	Safety precautions and elementary First aid
Introduction to measurement basics: Accuracy, precision, errors and its types , calibrations etc.,Faradays law of Electromagnetic induction, Lenz’s law of hysteresis & eddy currents, Flemings  rule, Introduction to various types of instrument

	Study of Galvanometer

Study of MI Voltmeter & Ammeter

Study of Watt meter

Study of  1-phase Energy meter


	Different types of Galvanometers , construction & working of PMMC D’Arsonol  Galvanometer, , Moving iron instruments, Principle & operation of  Voltmeter,Ammeter,Errors in Ammeters & Voltmeters, Sensitivity,and their loading effect, Conversion of Galvanometer into voltmeter, extension of ranges ,Advantages & disadvantages of  Moving coil & moving iron instruments Wattmeter,  Energy meters 

	Study of Multi meter and measure the various parameter of a given circuit

Study of VTVM
	 Different types of electronic voltmeters, Conventional Multimeter , VTVM,

	Bridge type of instruments:Wheatstone bridge,resistance ration bridge,maxwell bridge,schering bridge,LCR  meter,
	Set up the circuit on Whetstone bridge, Resistance ratio, Maxwell Bridge and Schering Bridge and measure the various parameter 

	Study the different function using Trainer

Measure the Voltage , current and frequency 


	Oscilloscope: Electrostatic & Electromagnetic deflection, block diagram, working of oscilloscope, measurement  of voltage, current &  frequency using oscilloscope, applications multiple trace oscilloscope & digital storage oscilloscope , various oscilloscope probes

	Study the Tachogenerator,Strain gauge,Microphone  etc. and measure the different parameters 
	Special instruments and transducers-Power factor meter,Tachometer, Strain gauge, Microphones, Speakers


BROAD BASED BASIC TRAINING (First Year)

MODULE - VI: BASIC COMPUTERS (Duration - 8 weeks)

I) COURSE CONTENT

	Practical
	Theory

	Verification of Logic levels,

Verification of truth table of AND ,OR INVERT gate.


	Safety precautions and elementary First aid
Introduction of Analog, Digital and Binary signals, Logic levels & pulse wave form ,Basic logic functions, Basic logic gates (AND,OR & Invert) Number system: Decimal, Binary, Octal, Hexa decimal system and their arithmetic.

	Verification of Boolean laws, Construct the basic gates using NAND & NOR gates & verify the truth table ,Verify the truth table of Ex-OR /EX-NOR gate.


	Concept of combinational & sequential  Logic circuits., Boolean algebra concept ,Verification of Boolean  laws (Associative,Commutative,Distributive ), De-morgan’s theorem, Universal logic gates (NAND,NOR) ,Realization of basic gates using universal logic, Ex-Or / Ex-NOR gate

	Identification of System unit and I/O devices, Identify connectors, Identify components on desk top identify drives and capacity, Create folder and files, Drawing pictures using paint, using menus of paint.
	Basic blocks of a computer, Hardware and software, I/O devices, HDD,FDD,different types of printers and their advantages, function and inter-connection, Booting concept, Windows O.S., various types of files , folder concept, various ports in the compute, saving ,copying, deleting & retrieving files , mouse operation , POST

	Use start menu, check available programs in computer, use search, settings, run and options. Creation of short cuts,  changing  screen savors.
	MS widows:Starting windows and its operation, file management  using explorer, Display & sound properties, screen savers ,font management ,installation of program ,setting and using of control panel., application of accessories ,various IT tools and applications, Components of desk top

	Editing the text, saving the text, changing the font and size of text. Creation of broachers. Use of mail merge and taking the printouts.


	Concept of word processing,: MS word – Menu bar, standard tool bar,page setting,editing,formatting ,advance features i.e. highlighting ,cut & paste, subscript & super subscript ,drawing  features, mail merging ,  tables and borders, printing of document  etc. Introduction to power point 



	Use of search engines, Creation of email accounts, sending and receiving the mails configuration of email clients.
	Concept of Internet, Browsers, Web sites, search engines, email, chatting and messenger service. Downloading the files etc.




COMMUNICATION, GNERAL AWARENESS AND ENTREPRENEURSHIP SKILL

DURATION: 2 HOURS PER WEEKS (throughout a year)

OBJECTIVE:

  To communicate properly with others

  To be aware of business environment

  To learn various aspects of entrepreneurship

COURSE CONTENTS: BUSINESS COMMUNICATION & BEHAVIOURS

SCIENCE

1) Communication:

  Art of listening,  Art of English speaking

  Barrier to communication & methods to overcome,  Meaning of Communication – Definition Need importance

  Types of communication – Verbal, written non-verbal,  Channel of communication – Formal, informal

  Non-Verbal communication / written communication advantages and

disadvantages/letter writing/enquiries/replies/quotations/notice/Circular/Order/Reporting/Insurance Format/Bank

Correspondence,  Essential of effective correspondence,  Verbal Communication /Oral Communication, Telephone Handling

  Complaints expression through language, Vocabulary, Voice Modulation

  Body language/Kinetics – Importance /advantage/limitations/facial

expression/Eye-contact/Gestures/Appearance,  Team building, leadership, attitude, motivation, morale, communication &

negotiation-practical experience,  Individual and group behavior, group dynamics,  Self-management

2) GENERAL AWARENESS:

Brief introduction to following acts

  Factory Act & Apprentice Act 1961,  ESI Act,  Payment wages Act 1936,

  Employees Provident fund and payment of Gratuity Act 1952

3) OCUPATIONAL HAZARDS & SAFETY MEASURE

  Causes of Accident & Safest Management and accident prevention

  Medical first – Aid

4) ENVIRONMENTAL AWARENESS AND ENERGY CONSERVATION

A) PRINCIPLE OF ENEGY CONSERVATION WITH SPECIAL REFERENCE

TO :

  Domestic application and Cooking Gas

  Industries including Industrial lighting

  Heating, Ventilation and Air-conditioning

  Recovery of West Heat and Recycling of waste material

  Linkage of lack of energy conversation and environmental pollution

B)ELEMENTS OF ENVIRONMENT PLANNING AND MANAGEMENT:

I. Conservation of available natural resources

II. Conservation of wild life

III. Water Management – Resources

C)POLUTION CONTROL:

  Types of pollution and its source

  Effects of pollution on environment and on humanity, plant, animal,

machine, health and thus on energy conversation

  Remedial steps to control pollution

  Introduction of work culture

5) Awareness of population education, HIV and aids awareness

6) Concept of Total Quality Management (TQM) 5’5 and KAIZEN

7) Concept of Just-In-Time (JIT)

8) Globalization and impact on business industry & service.

9) ENTERPRENEURSHIP

a) Needs, scope for self-employment with special reference to self-employment scheme

and sources of Assistance in Central & State Government Organization like DIC,

SIDA, SISI, NSIC, SIDO, Financial institutes and Banks

b) Entrepreneurial values, attitude & motivation.

c) Identifying & developing entrepreneurial competence and networking,

entrepreneurial culture.

d) Characteristics of successful entrepreneur and successful enterprise

e) The causes of failure and identification of entrepreneurship abilities through self

assessment and other technique

f) Types of business in different trades and the importance of skill

g) Understanding the consumer, market through consumer behavior, market survey

scope and influence publicity and advertisement, consumer Action forum.

h) SWOT

i) Self Analysis

j) Competition Analysis

k) Creativity and Idea Generation

l) Project Formation, Feasibility, Viability, Profitable study

m) Investment Procedure – Loan Procurement-Agencies – Banking Process

n) Accounting and Analysis – Bank Operation i.e. Debit and Credit Book Keeping,

Financial Software packages, invoicing and challans .
BROAD BASED BASIC TRAINING(First Year)

MODULE - VII: WORKSHOP CALCULATION & SCIENCE
(Duration -2 hours/week - 48 weeks)

I) COURSE CONTENT

1. Basic algebra  - algebric formula – quadratic equations

2. Trigonometry – Trignometric functions – calculation of areas

3. Mensuration – Find the area and volume of different objects

4. Find the equivalent resistance on Series circuit, parallel circuit

5. Find the equivalent resistance, voltage and current across each component of a series ckt., parallel circuit and series parallel ckt.

6. Solve the series parallel and network circuits using Kirchoff’s law

7. Problems related to the DC generator – induced emf, voltage drop, efficiency etc.

8. Dc motor torque – speed related problems

9. Series and parallel circuits of capacitors, charge and voltage

10.  Inductors in series and in parallel

11. Find the ac quantities and draw the vector representation

12. Problems on series ac circuits, Impedance, power and power factor

13. Series and parallel resonance circuit, Q factor

14. Calculations on phase voltage, phase current, line voltage, line current in star and delta systems. Find the power and power factor.

15. Find the turns ratio, efficiency and losses in transformers.

16. Find the average dc, load current and efficiency in half wave and full wave rectifiers.

17. Find the IB, IC, IE in various types of biasing circuits and Transistor configuration circuits. 

18. Find the gain of the amplifier in various coupling circuits

19. Problems related to OP-AMP circuits

20. Calculate the voltage gain, Current gain and power gain in dB units

21. Problems related to Zener regulator, Series regulator and series parallel regulator circuits.

22. Find the frequency of oscillation in various oscillator circuits.

23. Stress and strain, modules of elasticity

24. Force, bending, twisting and shearing forces and applied problems.

25. Equilibriums of forces and composition of forces

26.  Pressure, atmospheric pressure and absolute pressure, problems related with pressure.

27. Problems on conversion of Decimal numbers to binary, octal, and Hex.

28. Addition and subtraction of Binary, Octal and Hex. Numbers

29. Problems on Boolean algebra.

30. Heat and specific heat of solids, liquids and gases, heat gained and heat loss.

 BROAD BASED BASIC TRAINING

(First Year)

MODULE - VIII: ENGINEERING DRAWING
(Duration -2 hours/week - 48 weeks)

I) COURSE CONTENT

1. Engineering drawing and its importance

2. Types of lines and their applications.

3. Free hand sketching of tools

4. Lettering practice.

5. Dimensioning, their  methods and specific uses.

6. Types of projections

7. Simple orthographic projections in 1st angle method.

8. 3rd angle projections of various objects and exercises with dimension

9. Isometric views of objects.

10. Sectioning and sectioned views.

11. Draw the symbols for various electrical measuring instruments, switches, fuses, protective and controlling devices in electrical circuits.

12. Wiring diagram for small houses.

13. Draw the symbols of various electronic components.

14. Draw the circuit diagram of various types of rectifiers, amplifiers, oscillators, power supplies, Multivibrators and Inverters.

15. SCR motor speed control circuits.

16. Draw the circuits of shift registers, Counters, Digital clock, Multiplexer, 

17. Details of various TTL and CMOS ICs, RAM, EPROM , A/D Converter, D/A Converter.

18. Architecture of Microprocessors and Micro controllers.

19. Interfacing circuits with the peripheral devices

20.
Detailed block diagram of Computer.
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