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B.Sc. PART I - SEMESTER I 

(Analogue and Digital Electronics - I)

Course Outline

Unit I

 De! nition, types, identi! cation and uses of electronic components: Resistors, 

Capacitors, Inductors, Switches, Transformers and Relays.

 Introduction to semiconductors: Concept of energy band diagram (Conduc-

tor, Semiconductor, Insulator) , Intrinsic and extrinsic semiconductor ( P type, N 

type), di" usion junction, depletion layer, Barrier potential, Avalanche  and Zener ef-

fect.

Unit II

 Ideal Voltage and Current sources (Internal impedance of battery and its ef-

fect on its performance), Kircho" ’s current and voltage laws, Voltage and current 

divider circuits.

 Superposition, Thevenin, Norton, Maximum power transfer theorems (State-

ment and simple numerical based on DC circuits only). 

 Block diagram of C. R. O.

Unit III

 Construction, working, characteristics and applications of PN Junction diode, 

Zener diode, and Light Emitting diode.

 Construction and working of BJT, Modes of B.J.T. (CE, CC, CB), transistor equa-

tion; α, β and their relationship, junction biasing, Input, output and transfer charac-

teristics of BJT in CE mode, Transistor Biasing (Voltage divider and emitter biasing 

only), DC load line, Q point, transistor as switch.

Unit IV

 Number Systems: Decimal, Binary, Octal, Hexadecimal, representation 

of integer, fraction and mixed numbers, Mutual conversions, Binary addition, 

Complement of  binary numbers, Binary subtraction using 1’s and 2’s complement 

method, SM representation of binary numbers. 

 Binary codes- BCD,  8421, Excess 3, Parity and Gray code.

 Logic gates: Logic, symbol and truth table of OR, AND, NOT, NAND, NOR, XOR 

and XNOR gates. 
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Unit V

 Boolean algebra: Boolean Laws, double inversion, Duality and De Morgan’s 

theorems, Use of NAND and NOR gate as universal building blocks.

 Karnaugh Maps: Pair, Quads, Octets , minterm, maxterm in K Map, K-map for 

2,3 and 4 variables, Concept of SOP and POS, Simpli! cation of SOP and POS logic 

expressions using K-map, Design of binary to Gray code converter and Gray to binary 

code converter using K-map.

Unit VI

 Combinational Logic Circuits: Half Adder, Full adder, Half subtracter and Full 

subtracter, Concept of Encoder , Concept of Decoder: BCD to Gray converter, Parity 

generator and checker, 4-bit Full adder/ subtracter, Concept of multiplexer, 4:1 mux 

using gate , Concept of demultiplexer, 1:4 demultiplexer using gate.
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B.Sc. PART I - SEMESTER II

(Analogue and Digital Electronics - II)

Course Outline

Unit I

 Ampli! er parameters, notations, concept and de! nition of h-parameters,  

open circuit and short circuit tests, Introduction to input impedance, output imped-

ance, current, voltage and power gains using h parameters, classi! cation of ampli! -

ers (Descriptive ideas only).

 Construction, working, characteristics and applications of FET and MOSFET 

(depletion and enhancement type), Parameters of JFET and their relationship pa-

rameters of MOSFET and their relationship.

Unit II

 Introduction to power transistor, di" erence between Voltage and power 

ampli! ers, transformer coupled class A power ampli! er and its e#  ciency, class B 

Push-pull ampli! er, derivation for e#  ciency, complementary symmetry power 

ampli! er with two power supplies.

Unit III

 Construction, working, characteristics and applications of Silicon Controlled 

Recti! er (SCR), DIAC, TRIAC , UJT and UJT as relaxation oscillator.

Unit IV

 Sequential Logic Circuits- Concepts of Edge and Level Triggering, Propagation 

Delay, Set up time, Hold time, R-S Flip Flop, Clocked R-S Flip Flop, Limitations of R-S 

FF, D FF, JK FF, preset and clear , Limitations of JK FF: Race around Condition, JKMS FF.

Unit V

 Counters: Asynchronous, Up/down, Decade, Synchronous, Modi! ed counter, 

Ring Counter, Johnson counter (Truth tables and timing diagrams up to 4 bit). 

Registers: Left shift, Right shift, SISO, SIPO, PISO and PIPO Registers.

Unit VI

 Introduction to memories, classi! cation, Memory expansion (word size and 
word capacity).

Logic Families: Characteristics of digital ICs, construction and working of TTL NAND 

and NOR gates, construction and working of CMOS NAND and NOR gates, Tristate 

logic, comparison of  TTL and CMOS logic families with respect to propagation delay, 

power consumption, noise immunity, noise margin, fan in and fan out.
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B.Sc. PART 11- SEMESTER III

(Op-Amp, Power Supply, IC555 and Circuit Maker)

Course Outline

Unit I

Introduction to DC amplifier, difference amplifier, Need oftwo power supplies,
working of difference amplifier, differential mode gain, common mode gain, C.M.H.li.,
ICOP-AMP (block diagram), parameters of OP AMP and characteristics of an ideal OP
AMP

Unit Ii

,,- ,
OP AMP as an inverting amplifier, concept of virtual ground, non-inverting

amplifier, unity gain amplifier, adder, subtractor, integrator, differentiator, comparator,
zero crossing detector, Schmitt trigger.

Unit III

Half wave rectifier, full wave rectifier, bridge rectifier; concept of filter
(capacitive). Unregulated, regulated PS, power supply parameters - ripple factor,
efficiency! line regulation, load regulation, Zener regulator, Regulated power supply
design using series pass transistor, short circuit protection.

Unit IV

General features of IC regulators, design of fixed and variable power supply,
78xx,79xx , LM 317, design of dual power supply, LM 317 as variable regulator,
Limitations of linear requlator, Switching regulator- (SMF)S),Concept of Low Drop
Out requlator (LDO).

UnitV

Timer IC 555: Pin and functional diagrams of IC 555, description of functional
diagram, Monostable rn Itivibrator using IC 555, applications in monostable mode
(missing pulse detector, linear ramp qenerator, frequency divider and pulse width
rnodulation) and Astable multivibrator using IC 555, Applications in astable mode
(FSK generator, pulse position modulator), Schmitt trigger using IC 555.

UnitVI

Introduction to circuit maker, basics, accessing tools & features, saving
schematic options, file management, drawing a schematic, creating simple RCcircui ,
setting up the analysis, running the simulation, mix siqnal simulation example.
Digital logic simulation, setting of parameters, analysis of simple circuits.
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