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R20 Course Articulation Matrices :: Dept of ECE
	I-Semester

	Baic Electrical Engineering

	CO1
	Illustrate the behavior of active and passive components, series and parallel circuits, self and mutual inductance of magnetic circuits, network functions and two port
	2
	1
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	-
	-
	2

	CO2
	Interpret the working principles of AC and DC machines along with grounding and earthing using electrical engineering fundamentals and diagramicatal representations.
	2
	1
	1
	1
	-
	-
	-
	-
	-
	1
	-
	-
	-
	-
	2

	CO3
	Apply mesh analysis, nodal analysis and network theorems to solve the Thevinen’s voltage, Norton’s current and maximum power transfer of the linear circuits.
	3
	3
	1
	1
	-
	-
	-
	-
	-
	1
	-
	-
	-
	-
	2

	CO4
	Analyze the concepts of bandwidth, quality factor of series and parallel resonant circuits mathematical equations and diagramicatal representations.
	3
	2
	1
	1
	-
	-
	1
	-
	-
	1
	-
	-
	-
	-
	3

	Baic Electrical Engineering Lab

	CO1
	Interpret the behavior of passive components of electrical circuits, inductance of magnetic circuits, two port networks and principle of DC machines and using basic fundamental electrical laws and mathematical equations.
	3
	2
	1
	1
	-
	-
	-
	-
	-
	2
	-
	-
	-
	-
	2

	CO2
	Apply Kirchhoff's laws, Network theorems to compare theoretical and simulated values of linear electrical circuits using basic fundamental electrical laws and mathematical equations.
	3
	3
	1
	1
	-
	-
	-
	-
	-
	2
	-
	-
	-
	-
	2

	CO3
	Evaluate the active and reactive powers single phase electrical circuits, bandwidth, quality factor of resonant circuits using mathematical equations and diagrams.
	3
	2
	1
	1
	-
	-
	-
	-
	-
	2
	-
	-
	-
	-
	3

	CO4
	Adapt effective Communication, presentation and report writing skills.
	-
	-
	-
	-
	-
	-
	-
	-
	2
	3
	-
	-
	-
	-
	-


	Electronic Devices and Circuits

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Identify the types of Diodes, Transistors, FETs, Biasing techniques and their comparisons to select the best approaches for designing the electronic circuits using Devices and components
	2
	3
	1
	-
	-
	3
	1
	-
	-
	-
	1
	2
	-
	1
	-

	CO2
	Interpret the mathematical models of Currents & Voltages of Diodes, Bipolar Junction Transistors and Field Effect Transistors and biasing of BJT and FET using fundamental circuits
	2
	1
	2
	1
	-
	3
	1
	-
	-
	-
	-
	1
	-
	1
	-

	CO3
	Apply the knowledge of diodes, transistors and filters for designing the rectifiers, Filters, Regulators and Amplifier circuits using Devices and components
	3
	1
	1
	-
	-
	
	1
	-
	-
	-
	-
	-
	-
	2
	-

	CO4
	Analyze the characteristics of Diodes, Bipolar Junction Transistors, Field Effect Transistors and their equivalent models using VI Characteristics and mathematical models
	1
	3
	-
	-
	-
	-
	-
	-
	-
	-
	1
	1
	-
	2
	-

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Electronic Devices and Circuits Lab

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Demonstrate the characteristics of Diodes, BJT, FET, Voltage regulators, Diode

applications
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-

	CO2
	Analyze the device parameters of Diodes, Bipolar Junction Transistors, and Field

Effect Transistors for its electrical parameters using VI characteristics
	3
	1
	-
	-
	-
	-
	-
	-
	-
	-
	1
	1
	-
	2
	-

	CO3
	Apply the knowledge of diodes, Capacitors and transistors for the realization of rectifiers, regulators, Clippers and Clampers circuits
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO4
	Adapt effective Communication, presentation and report writing skills
	-
	-
	-
	-
	-
	-
	-
	-
	3
	2
	-
	-
	-
	-
	-


	II-Semester

	Digital Logic Circuits

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Summarize the key differences between number systems and their usage in Digital
electronics circuits. (Understand – L2)
	2
	3
	1
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	1
	-

	CO2
	Identify the minimization techniques of Boolean expressions to implement digital
circuits using basic logic gates and logic circuits. (Apply – L3)
	2
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-
	2
	-

	CO3
	Apply the minimization and realization methods for design of Combinational and
Sequential logic circuits. (Apply – L3)
	2
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-
	2
	-

	CO4
	Analyze the Combinational, Sequential, Finite state machines and Algorithmic State
Machines for implementation of digital logic circuits. (Analyze – L4)
	2
	3
	3
	-
	-
	-
	-
	-
	-
	-
	-
	3
	-
	2
	-


	Digital Logic Circuits Lab

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Demonstrate the functionality of Logic gates, Flip-flops, Shift registers and Counters. (Understand – L2)
	2
	2
	1
	2
	2
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO2
	Apply the Boolean minimization methods to implement Combinational and Sequential logic circuits using logic gates. (Apply – L3)
	2
	3
	3
	3
	2
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO3
	Analyze the behavior of Combinational and Sequential logic circuits. (Analyze – L4)
	2
	3
	2
	3
	3
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO4
	Adapt effective Communication, presentation and report writing skills. (Apply – L3)
	-
	-
	-
	-
	-
	-
	-
	2
	2
	3
	-
	1
	-
	-
	-


	III-Semester

	Signals and Systems

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Summarize the basic concepts of signals , systems and their properties
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	1

	CO2
	Interpret the operations on signals and approximate using orthogonal functions.
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2

	CO3
	Apply the concept of impulse response to analyze the linear time invariant systems
	3
	1
	1
	1
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	3

	CO4
	Analyze continuous time periodic and aperiodic signals using Fourier series, Fourier

transform and Laplace transforms
	3
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	2
	1
	-
	3


	Random Variables & Stochastic Processes

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Summarize the concepts of random variables, random processes and noise.
	3
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	1
	1
	-
	1

	CO2
	Use the mathematical concepts of random variables and random processes for

determining statistical parameters and spectral characteristics of random processes
	3
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	2
	2
	-
	2

	CO3
	Analyze the behavior of random variables and random processes using distribution

and density functions.
	3
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	2
	2
	-
	

	CO4
	Apply the knowledge of random variables and processes for analyzing the system

behavior.
	3
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	2
	3
	-
	2


	Analog Circuit Design

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Identify the concepts of amplifier, Oscillator and linear wave shaping circuits at
device level models.
	2
	3
	1
	-
	-
	3
	1
	-
	-
	-
	1
	2
	-
	1
	-

	CO2
	Apply h-parameter models of the transistor for estimating gain, input resistance, and output resistance and feedback concepts at amplifier and oscillator circuits
	3
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	2
	-

	CO3
	Analyze feedback concepts of amplifier, oscillator circuits, linear wave shaping
Circuits and Multivibrators
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-
	2
	-

	CO4
	Design transistorized amplifiers, oscillator circuits, linear wave shaping Circuits and
Multivibrators using Devices and components
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	1
	-
	2
	-


	Analog Circuit Design Lab

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Demonstrate the characteristics of Amplifiers, Oscillators, feedback amplifiers, and Multivibrators
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1
	0

	CO2
	Apply the knowledge of capacitances on frequency response, Timer circuits and its applications
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	0

	CO3
	Design of feedback amplifiers, Power amplifiers and waveform generators using

Electronic devices and components
	-
	-
	1
	2
	-
	-
	-
	-
	-
	-
	-
	1
	-
	2
	0

	CO4
	Adapt effective Communication, presentation and report writing skills
	-
	-
	-
	-
	-
	-
	-
	-
	3
	2
	-
	-
	-
	-
	-

	Pyhthon Programming

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Identify the basic building blocks of python to solve mathematical problems
	3
	2
	-
	-
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO2
	Apply the in-built data structures like list, tuple, set and dictionary for solving
problems
	3
	2
	2
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO3
	Use exception handling mechanism to catch run-time errors
	3
	2
	2
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO4
	Demonstrate compelling concepts about string manipulation and regular
expressions, File handling.
	3
	2
	2
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	CO5
	Demonstrate object oriented programming principles of python
	3
	2
	-
	-
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	1

	Pyhthon Programming Lab

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Apply building blocks of Python in solving computational problems.(APPLY-L3)
	3
	2
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2

	CO2
	Implement in-built data structures available in python to solve computational problems. (APPLY-L3)
	3
	2
	2
	-
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2

	CO3
	Implement modular programming, string manipulations and Object oriented
programming in python. (APPLY-L3)
	3
	2
	2
	-
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2

	CO4
	Improve individual / teamwork skills, communication & report writing skills with
ethical values. (Apply – L3)
	-
	-
	-
	-
	-
	-
	-
	-
	3
	2
	-
	-
	-
	-
	2

	Digital System Design Lab

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Demonstrate the functionality of logic gates using Verilog HDL simulator.
(Understand – L2)
	2
	2
	1
	2
	2
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO2
	Analyze the behaviour of combinational and sequential circuits using Verilog HDL simulator. (Analyze – L4)
	2
	3
	2
	3
	3
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO3
	Understand the functionality of memories using Verilog HDL simulator. (Understand – L2)
	2
	3
	2
	2
	3
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO4
	Adapt effective communication, presentation and report writing. (Apply – L3)
	-
	-
	-
	-
	-
	-
	-
	2
	2
	3
	-
	1
	-
	-
	-


	IV-Semester

	Analog Communications

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Understand the fundamental concepts of various analog modulation schemes with relevant time and frequency domain representations.
	2
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	2
	1
	-
	-

	CO2
	Interpret the generation, detection of continuous wave and pulse analog modulation techniques
	2
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO3
	Apply the concepts of analog modulation & demodulation techniques for
calculating communication system related parameters.
	2
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	2
	3
	-
	-

	CO4
	Analyze the performance of Continuous wave modulation schemes in the presence of channel noise.
	2
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	3
	3
	-
	-

	Analog Communications Lab

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Demonstrate the practical aspects of analog modulation schemes
	2
	2
	-
	1
	-
	-
	-
	2
	3
	3
	-
	0
	2
	-
	-

	CO2
	Construct the circuits that improve the performance of analog communication systems
	2
	1
	1
	2
	-
	-
	-
	2
	3
	3
	-
	1
	2
	-
	-

	CO3
	Apply the programming aspects of MATLAB in simulation of continuous wave and pulse modulation techniques
	2
	1
	1
	2
	1
	-
	-
	2
	3
	3
	-
	1
	2
	-
	-

	CO4
	Adapt effective communication, presentation and report writing skills
	2
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	2
	-
	-
	-

	Digital Signal Processing

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Interpret the basics of discrete time signal processing techniques.
	2
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	1
	-
	-
	1

	CO2
	Examine Discrete Time Signals in time and frequency domain using DTFT, DFT, FFT and
Z-transforms
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-
	-
	2

	CO3
	Apply DFT, FFT and Z-Transform techniques to solve and realize discrete Systems
	3
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	2
	-
	-
	3

	CO4
	Construct the IIR Digital Filters using Butterworth, Chebyshev Approximation
techniques and FIR Filters using Fourier series method and windowing Techniques
	3
	3
	2
	1
	-
	-
	-
	-
	-
	-
	-
	3
	-
	-
	3


	Digital Signal Processing Lab

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Apply the concepts of MATLAB to generate signals and perform operations on them.
	3
	2
	1
	2
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	1

	CO2
	Analyze signals and systems in time and frequency domains using MATLAB and Code
Composer Studio.
	3
	3
	2
	2
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	2

	CO3
	Design IIR and FIR Filters and obtain their frequency responses using MATLAB and Code Composer Studio.
	3
	3
	3
	3
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	3

	CO4
	Adapt effective communication, presentation and report writing.
	-
	-
	-
	-
	-
	-
	-
	-
	2
	3
	-
	-
	-
	-
	-


	Control Systems

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Understand the fundamentals of control system, statespace modeling and compensators.
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CO2
	Apply different techniques for the stability anlysis of the system and mathematical modeling
for computing transfer function. .
	3
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CO3
	Analyze time and frequency responses for stability analysis of the system.
	3
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CO4
	Adapt effective Communication, presentation and report writing skills.
	3
	3
	1
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-


	Electro Magnetic Waves and Transmission Lines

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Define the basic laws that govern Electrostatic and Magnetostatic Fields.
	3
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	1
	1
	-
	-

	CO2
	Understand the basic concepts of Electro Magnetic fields in static and time varying
conditions.
	3
	2
	1
	1
	-
	-
	-
	-
	-
	-
	-
	1
	1
	-
	-

	CO3
	Apply the Electromagnetic concepts to different mediums (air, Dielectric media)
	2
	3
	2
	1
	1
	1
	-
	-
	-
	-
	-
	2
	2
	-
	-

	CO4
	Analyze the characteristics of EM wave propagation in different unbounded and
bounded mediums.
	2
	3
	2
	1
	1
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-


	Data Structures Lab

	CO
	Statement
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Implement Linear Data structures using array and linked lists.(APPLY-L3)
	3
	2
	2
	-
	2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2

	CO2
	Implement Various searching and Hashing techniques. (APPLY-L3)
	3
	2
	2
	-
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2

	CO3
	Implement various sorting techniques. (APPLY-L3)
	3
	2
	2
	-
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2

	CO4
	Improve individual / teamwork skills, communication & report writing skills with
ethical values. (Apply – L3)
	-
	-
	-
	-
	-
	-
	-
	-
	3
	2
	-
	-
	-
	-
	2


