SEMESTER S7

EMBEDDED SYSTEMS
(Common to CS/CM/AM)

Course Code PECST746 CIE Marks 40
Teaching Hours/Week .

(L: T:P: R) 3:0:0:0 ESE Marks 60
Credits 3 Exam Hours 2 Hrs. 30 Min.
Prerequisites (if any) None Course Type Theory

Course Objectives:

1. To provide a strong foundation in embedded systems, including the architecture, components,

and design principles.

2. To equip learners with the skills needed to design, develop, and integrate embedded systems

using microcontrollers, especially 8051.

SYLLABUS

Module
No.

Syllabus Description

Contact
Hours

Introduction to Embedded Systems:-

Definition of Embedded System, Embedded Systems Vs General Computing
Systems, History, Classification, and, Major application areas of Embedded
Systems, Purpose of Embedded Systems; Typical system - Core of the
Embedded System, Memory, Sensors and Actuators, Communication
Interface, Embedded Firmware, Other System components; Characteristics

and Quality attributes of Embedded Systems.

Designing with 8051 : -

Factors to be Considered in Selecting a Controller, Why 8051
Microcontroller, Designing with 8051, The 8052 Microcontroller, 8051/52
Variants; Different Addressing Modes Supported by 8051; The 8051
Instruction Set; Fundamental Issues in Hardware Software Co-Design;
Computational Models in Embedded Design; Introduction to Unified

Modelling Language (UML); Hardware Software Trade-offs.

Design and Development :-

Hardware Design and Development - VLSI and Integrated Circuit Design,
Recap of Electronic Design Automation (EDA) Tools, The PCB Layout
Design, Printed Circuit Board (PCB) Fabrication; Firmware Design and




Development - Embedded Firmware Design, Embedded Firmware
Development Languages, Programming

in Embedded C.

Integration and Testing of Embedded Hardware and Firmware :-

Integration of Hardware and Firmware, Boards Bring up, The Embedded
System Development Environment - The Integrated Development
Environment (IDE), Types of files generated on CrossCompilation,

Disassembler/Decompiler, Simulators, Emulators and Debugging, Target

Hardware Debugging, Boundary Scan.

Course Assessment Method
(CIE: 40 marks, ESE: 60 marks)

Continuous Internal Evaluation Marks (CIE):

Assienment/ Internal Internal
Attendance Micr% roiect Examination-1 Examination- 2 Total
proj (Written) (Written)
5 15 10 10 40

End Semester Examination Marks (ESE)

In Part A, all questions need to be answered and in Part B, each student can choose any one
full question out of two questions

Part A Part B Total
e 2 Questions from each e FEach question carries 9 marks.
module. e Two questions will be given from each module, out
e Total of 8 Questions, each of which 1 question should be answered.
carrying 3 marks e FEach question can have a maximum of 3 60
subdivisions.
(8x3 =24 marks) (4x9 = 36 marks)




Course Outcomes (COs)

At the end of the course students should be able to:

Bloom’s
Course Outcome Knowledge
Level (KL)
col Explain the core components, characteristics, and applications of K2
embedded systems, and their difference from general computing systems
Apply knowledge of the 8051 microcontroller, its architecture, instruction
co2 set, and addressing modes, to design and develop embedded systems. 3
Develop embedded firmware using appropriate languages, and understand
co3 the key concepts in hardware-software co-design. 3
Use the integration of embedded hardware and firmware, and utilize tools
co4 for system testing and validation o

Note: KI- Remember, K2- Understand, K3- Apply, K4- Analyse, K5- Evaluate, K6- Create

CO-PO Mapping Table (Mapping of Course Outcomes to Program Outcomes)

PO1 [ PO2 |[PO3 |PO4 |PO5 | PO6 |PO7 |PO8 |PO9 |PO10 | PO11 | PO12
co1 3 3 3 3 3
Cco2 3 3 3 3 3 3
COo3 3 3 3 3 3 3
CO4 3 3 3 3 3 3
Note: 1: Slight (Low), 2: Moderate (Medium), 3: Substantial (High), -: No Correlation
Text Books
Name of the Edition
Sl. No Title of the Book Name of the Author/s
Publisher and Year
Introduction to  Embedded
1 Shibu K V McGraw Hill 2/e, 2017
Systems




Reference Books

Name of the Name of the Edition
SI. No Title of the Book
Author/s Publisher and Year

Embedded Systems Architecture,

1 Raj Kamal McGraw Hill 3/e,2017
Programming and Design
Embedded Systems Design- A Unified | Frank Vahid, Tony

2 Wiley 1/e, 2006
Hardware/Software Introduction Givargis

3 Embedded Systems Lyla B Das Pearson

Video Links (NPTEL, SWAYAM...)
No. Link ID
1

https://nptel.ac.in/courses/108102045




