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Linear Integrated Circuits Applications 

Topic 
No. of Periods 

Theory Tutorial 

UNIT –1:  Operational Amplifier 

Schematic symbol 1 

2 

Ideal and Practical op-amp specifications 1 

Equivalent Circuit 1 

IC 741 pin configuration and internal circuit 1 

DC and AC Characteristics 3 

UNIT – 2: Applications of OP- AMP 

Inverting Amplifier: open loop and Closed loop voltage gain 1 

2 

 

Non- Inverting Amplifier: open loop and Closed loop voltage 

gain, voltage follower. 
2 

Summing amplifier 2 

Difference amplifier 1 

Integrator, differentiator 2 

Instrumentation Amplifier 1  

Precision Rectifiers: Half Wave Rectifiers and Full Wave 

Rectifiers 
2  

UNIT – 3:  Comparators and Waveform Generators 

Inverting and non-inverting, zero crossing detector 2 

2 

Schmitt trigger and its design 2 

Square wave generator 1 

Triangular wave generator 1 

IC 555 Timer-pin diagram, functional description 1 

Monostable multivibrator design 2 

Astable Multivibrator design 2 

UNIT – 4:  Active Filters 

RC active filters 1 

2 

 

Transformation 1 

Design of first and second order low-pass 2 

Design of first and second order high-pass 2 

Design of band pass-pass  1 

UNIT – 5:Voltage Regulators and Phase-Locked Loops 

Series op-amp regulator 1 

2 

 

IC voltage regulators 1 

723 general purpose regulator 2 

Switching regulator 2 

Design of regulated power supply using 3-terminal and 723 ICs 1 

Phase-Locked Loops (PLLs) – basic principles 1 

phase detector/comparator 1 

Voltage Controlled Oscillator (VCO) 1 

Low-pass filter. 1 

UNIT – 6: D/A & A/D Converters 

Basic DAC technique 1 

 
2 

Weighted resistor DAC,R-2R DAC 2 

A-D converters: flash ADC, Counter type ADC, servo tracking 

ADC ,SAR 
3 

Specifications of ADC/DAC. 1  

Total No. of Periods: 53 12 

 



 

Antennas and Wave Propagation 

Topic 
No. of 

Periods 

UNIT –1: Antenna Fundamentals 

Basic concepts and antenna parameters  1 

Radiation Pattern 1 

Beam width and Beam area 1 

Radiation intensity, Beam solid angle  1 

Beam efficiency, Directivity and Gain 1 

Resolution,Aperture concepts and types 1 

Polarization 1 

Efficiency, Equivalent areas 1 

Radiation Resistance, Effective height, antenna temperature 1 

Relation between Maximum Directivity and effective area 1 

Antenna theorems 1 

UNIT – 2: Radiation Mechanism 

Retarded potentials 1 

radiation from small dipole, quarter wave monopole and half wave 

dipole 
2 

 current distribution, electric and magnetic field components 3 

radiated power, radiation resistance 1 

directivity and aperture area 1 

UNIT – 3:  Antenna Arrays 

Two element arrays – different cases 1 

Arrays of Two Point Sources- Equal amplitude and phase 2 

Equal amplitude and opposite phase 2 

Arrays of N isotropic point sources of equal amplitude and spacing 2 

Broad-side array and End-Fire array-characteristics and comparison 3 

Principle of pattern multiplication 1 

Binomial  array 1 

UNIT – 4:  Non-Resonant Radiators, VHF and UHF Antennas 

Travelling wave radiators – basic concepts  1 

V-Antenna, Rhombic Antenna construction details, design 

considerations,  
2 

Arrays with parasitic elements, Folded Dipole and Yagi-Uda 2 



Antenna 

Helical Antenna  1 

UNIT – 5:  Microwave Antennas 

Plane sheet and corner reflectors 1 

Paraboloidal reflectors – characteristics 2 

Types of feeds, spill over, aperture blocking, offset feed and 

cassegrain feeds 
2 

Horn antennas – types, characteristics, optimum horns 

 
2 

Lens antennas – features, dielectric and metal plate lenses and 

applications. 
2 

UNIT – 6: Wave Propagation 

Introduction, factors involved in wave propagation 1 

Ground wave propagation – characteristics, wave tilt, flat earth 

considerations 
2 

Ionosphere – formation of layers and mechanism of propagation, 

reflection and refraction mechanisms 
2 

Critical frequency, Maximum Usable Frequency (MUF) and 

optimum frequency 
2 

Skip distance and virtual height 2 

Space wave propagation - m curves and duct propagation 2 

Tropospheric scattering. 1 

Total No. of Periods: 58 

 
 

Principles of VLSI Design 
Topic Name 

No. of hours 

(unit wise) 

No. of 

Hours 

Unit-I: MOS Transistor Theory 

Brief history 

8 

1 
VLSI Design Flow 

Ideal I-V Characteristics 1 

C-V Characteristics: 
1 

Simple MOS Capacitance Models 

Non-ideal I-V Effects: 

2 

Velocity Saturation and Mobility Degradation  

Channel Length Modulation 

Body Effect 

Subthreshold Conduction 

Junction Leakage 

DC Transfer Characteristics: 2 



Static CMOS Inverter DC Characteristics 

Beta Ratio Effects 

Noise Margin 

Pass Transistor DC Characteristics 

Switch-Level RC Delay Models 1 

Unit-II: CMOS Processing Technology 

CMOS Technologies: 

8 

2 

Background 

Wafer Formation 

Photolithography 

Well and Channel formation  

Silicon Dioxide (SiO2) 

Isolation  

Gate Oxide  

Gate and Source/Drain Formations  

Contacts and Metallization  

Passivation 

Metrology 

Layout Design Rules:  

3 Design Rule Background 

Micron Design Rules 

CMOS Process Enhancements: 

2 Transistors  

Circuit Elements 

Technology Related CAD Issue: 

1 Design Rule Checking (DRC)  

Circuit Extraction 

Unit-III: Circuit Characterization and Performance Estimation 

Delay Estimation 

8 

1 
RC Delay Model 

Logical Effort and Transistor Sizing: 

2 
Delay in a logic gate 

Delay in multistage logic networks 

Choosing the best number of stages 

Power Dissipation: 

2 Static Dissipation 

Dynamic Dissipation 

Interconnect: 

1 
Resistance 

Capacitance 

Delay 

Reliability: 
1 

Latch-up 

Scaling 

1 Transistor Scaling 

Interconnect Scaling 

UNIT - IV: Design Methodology 

Introduction 

6 

1 

Design Methodology: 

2 Structured Design Techniques (up to FPGA 

floorplan) 

Design Flows 1 

CMOS Physical Design Styles: 2 



Static CMOS Gate Layout 

General CMOS Layout Guidelines 

UNIT - V: Special-purpose Subsystems 

Packaging: 

7 

2 

Package Options 

Chip to Package Connections 

Package Parasitics 

Heat Dissipation 

Power Distribution: 

2 

On-chip Power Distribution Network 

IR drops 

L di/dt Noise 

On-chip Bypass capacitance 

I/O: 

1 Basic I/O Pad Circuits 

Level Converters 

Clock: 

2 Definitions 

Clock System Architecture 

UNIT - VI: Testing and Verification 

Introduction 

8 

2 
Logic Verification 

Testers, Test Fixtures and Test Programs 1 

Logic Verification Principles 1 

Silicon Debug Principles 1 

Manufacturing Test Principles 2 

Design For Testability (Introduction to types) 
1 

Boundary Scan (Introduction only) 

Total No. of Periods:           45 

 
 


