[image: Logo  Description automatically generated]

Department of Electrical & Electronics Engineering

GENERAL 
1.1 COURSE TITLE: Embedded System                                  
1.2 COURSE NUMBER: 
1.3 CONTACT HRS: 	3-0-0		Credits:  9
1.4 SEMESTER -OFFERED: Odd
1.5 PREREQUISITE: - Digital Circuit & System, Analog Circuit & System

2. OBJECTIVE: · The overall educational objective is to allow students to discover how the computer interacts with its environment. It will provide hands-on experiences of how an embedded system could be used to solve EE problems. The focus will be understanding and analysis rather than design. The analog to digital converter (ADC) and digital to analog converter (DAC) are the chosen mechanisms to bridge the CE and EE worlds. EE concepts include Ohms Law, LED voltage/current, resistance measurement, and stepper motor control. CE concepts include I/O device drivers, debugging, stacks, FIFO queues, local variables and interrupts.
3. COURSE CONTENT:
	  Unit
	Topics
	Lectures

	1. Introduction to Embedded System 
	Motivation & basic Concepts related to Embedded System, , How to Embed a computer,  Embedded System Attributes, GPIOs, Software Development Process: IDE Environment, ARM Cortex Processors & Interrupts .
	

	2. ARM Cortex-Assembly Language
	Software Development Tools, Basic Concepts of C in Assembly Languages: Making Functions, Controlling the Program’s Flow, Accessing Data in Memory. Structure of Assembly Language Modules; Basic assembly language instructions and the use of macros; condition codes and the conditional execution of ARM and Thumb code; How to use the ARM assembler; Symbols, Literals, Expressions, and Operators
	

	3. Introduction of Interfacing 
	Basic Concepts of I/O ports, Modular Design using Abstraction: Functions Procedures, Methods, Subroutines, Call Graph, Data flow Graph, DAC, Analog Comparator, ADC, Application examples.
	

	4. Timing and verification 
	Basic concepts of Timers, Timer circuit Hardware, and their uses, Phase Lock Loop, Timer Peripherals: Sys Tick timer, Performance and Functional Debugging, Application examples  
	

	5. Communication Protocols 
	Concepts of communication system for embedded system, Working principal of Communication protocols Universal Asynchronous Receiver/Transmitter (UART), Serial Peripheral Interface, Inter-integrated Circuit, Controller Area Network, Universal Serial Bus, 
	



4. READINGS
4. 1     TEXTBOOKS 
1.      Neil H. E. Weste and Kamran Eshraghian, Principles of CMOS VLSI Design: A Systems Perspective (2/e), Addison-Wesley Publishing Company, New York, USA (1994)
2. Introduction to Embedded Systems Using the MSPM0+ by Jonathan W. Valvano
3. Embedded Systems Fundamentals with Arm Cortex M Based Microcontrollers: A Practical Approach – 1 March 2017 by Alexander G. Dean
4.2REFERENCE BOOKS
1. A Book on C: Programming in C, by Kelley and Pohl, Addison-Wesley
2. ARM microprocessor systems_ Cortex-M architecture, programming, and interfacing-CRC Press by Tahir
5. OUTCOME OF THE COURSE: After the successful conclusion of course, students should be able to design embedded systems including hardware/software interfaces for devices like LCD displays, motors, keyboards, analog sensors, and microphone/speakers.
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