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11 B.Tech Il Semester (E.C.E)

23A04507 DIGITAL SIGNAL PROCESSING

Course Objectives:
1. To get familiar with the properties of discrete time signals, systems and z-transform.

2. To learn the importance of FFT algorithm for computation of Discrete Fourier Transform
and Fast Fourier Transform with decimations.

3. To understand the implementations of digital filter structures.
4. To analyse the FIR filter design using Fourier series and windowing methods.
5. To gain the knowledge on Programmable DSP Devices.

Course Outcomes:
At the end of the course, the students will be able to
1. Familiar with the properties of discrete time signals, systems and z-transform.

2. Learn the importance of FFT algorithm for computation of Discrete Fourier Transform and
Fast Fourier Transform with decimations.

Understand the implementations of digital filter structures.
4. Analyse the FIR filter design using Fourier series and windowing methods.
Gain the knowledge on Programmable DSP Devices.

UNIT |
Introduction to discrete time signals and systems: Introduction to digital signal processing,

Review of discrete-time signals and systems, Analysis of discrete-time linear time invariant
systems, frequency domain representation of discrete time signals and systems

Z-Transform: Definition, ROC, Properties, Poles and Zeros in Z-plane, the inverse Z-
Transform, System analysis, Transfer function, BIBO stability, System Response to standard
signals, Solution of difference equations with initial conditions, lllustrative Problems, analysis of
linear time-invariant systems in the z-domain, pole-zero stability.

UNIT Il

Discrete Fourier Transform : Introduction, Discrete Fourier Series, properties of DFS, Discrete
Fourier Transform, Inverse DFT, properties of DFT, Linear and Circular convolution,
convolution using DFT, sampling, Quantization effects.

Fast Fourier Transform: Introduction, Fast Fourier Transform, Radix-2 Decimation in time
and Decimation in frequency FFT, Inverse FFT (Radix-2).
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UNIT 11

IIR Filters: Introduction to digital filters, Analog filter approximations — Butterworth and
Chebyshev, Design of 1IR Digital filters from analog filters by Impulse invariant and bilinear
transformation methods, Frequency transformations, Basic structures of IIR Filters - Direct form-
I, Direct form-11, Cascade form and Parallel form realizations.

UNIT IV

FIR Filters: Introduction, Characteristics of FIR filters with linear phase, Frequency response of
linear phase FIR filters, Design of FIR filters using Fourier series and windowing methods
(Rectangular, Triangular, Raised Cosine, Hanging, Hamming, Blackman), Comparison of IR &
FIR filters, Basic structures of FIR Filters — Direct form, Cascade form, Linear phase
realizations.

UNIT V

Architectures for Programmable DSP Devices: Architecture of TMS320C5X: Introduction,
Bus Structure, Central Arithmetic Logic Unit, Auxiliary Register ALU, Index Register, Block
Move Address Register, Parallel Logic Unit, Memory mapped registers, program controller,
some flags in the status registers, On- chip memory, On-chip peripherals.
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