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Course name: Embedded system design _2019
Teacher: Dr Ata Jahangir Moshayedi 
Textbook and Resources: 
1. Designing Embedded Systems with Arduino A Fundamental Technology for Makers ,Tianhong Pan • Yi Zhu, 
Springer Nature Singapore Pte Ltd. 2018, ISBN 978-981-10-4417-5 ISBN 978-981-10-4418-2 (eBook)
2. Enjoy the programming with arduino board, Dr Ata Jahangir Moshayedi

Course Description: Our world is full of smart and connected products embedded with processors, sensors, and software. Do-it-yourself communities have always been fascinated by the fact that a person can design and build his/her own smart system for specific tasks. Arduino presents us with an alternative platform to build such amazing products. Users can download the Arduino Integrated Development Environment (IDE) and code their own program using the C/C++ language as well as the Arduino Core library, which provides a considerable amount of helpful functions and features. Arduino makes it easy to sense and respond to touch, sound, position, heat, light, etc.
This course on the theory and practice of developing real-time and embedded systems. The course provides an integrated approach to developing low-power systems with hardware, software, sensors, actuators, controllers and networking. Students will learn to develop a programmable embedded platform from scratch, interface a variety of sensors and actuators for interactive systems, build a gaming system, program an emulator to play retro games, control an autonomous robot and write an RTOS kernel from scratch.
General objectives and outline: 
The Objective of this course is to familiarize the student with fundamental principles of Arduino modules. And give the systematically integrate Arduino modules with Arduino platform and train beginners in understanding this technology. Furthermore, information on various topics including sensors, electronics, mechatronics, mathematical calculations, etc. is also introduced in this course, which can help student explore system development from an interdisciplinary perspective. 
Course Topic and Lectures
	Lecture 00
	Syllabus review & Introduction to embedded systems  ( WHY & WHAT & HOW:

	
	 the aim is to give the student overview of subject and some initial guideline to have the better performance in lecture 

	Lecture 01
	Hardware Elements in the Embedded Systems:

	
	Microprocessor, internal memory, input / output interface circuit, storage mode ; original code, complement and reverse code , Internal 

	Lecture 02
	[bookmark: _GoBack]intro to arduino

	
	Analysis the Arduino Board: Arduino UNO, Using Arduino Board, install the IDE, Arduino Code Basics , 

	Lecture 03
	How to spot a counterfeit Arduino

	
	What is Arduino? Before  working with Arduino what we should do and take care, Arduino Types and comparison, How to spot  counterfeit Arduino how to find and compare the original board and copy one , and mainly analysis the Arduino hardware part

	Lecture 04 & Lecture 05
	Introduction To IDE and C REVIEW

	
	Short review on Instructions, statement and command in C and C++ used in Arduino and review some examples programming, subroutines, parameters are passed directives, macro, numerals, variables, expressions

	Lecture 06
	Simulator and arduion problem and Proteous

	
	introduce the Arduino simulator with example and review the 2 simulator ,proteous and Arduino simulator ,Practical point about: How to Simulate Arduino in Proteus, How to install Arduino in Windows 7,Digital read example in arduino, introduction about  the Protuses simulator and how to use in Arduino

	Lecture 07
	Arduino more introduction and  Digital read

	
	how to read the digital value and related statement +example

	Lecture 08
	Serial communication

	
	What is Serial in Arduino, how to write the code to read and send data by serial communication and some example 

	Lecture 09
	analog reading

	
	Analog conversation ( ADC) in Arduino  + example:What is analog  in arduino, how to write the code to write and read analog value and make the PWM and some example

	Lecture 10
	7 segment

	
	The 7 segment and how to use it in Arduino + example , What is 7 segments , How to connect and show number on 7segemnet some example 

	Lecture 11
	ISR

	
	What’s the Interrupt  types in Arduino, how to do the coding Interrupts, exceptions, interrupt vector tables, maskable interrupts, non-maskable interrupts, interrupt nesting, protecting the scene, restoring the scene, interrupt priority , fault, trap, termination; interrupts in real address mode 

	Lecture 12
	lcd

	
	The LC  and how to use it in Arduino + example , What is LCD and Lcd types , How to connect and show number and character  on LCD some example 

	Lecture 13
	Arduino lib

	
	what’s is library and how to write the library, how to add the library in Arduino IDE

	Lecture 14
	Arduino data type

	
	review on various data type in Arduino 

	Lecture 15
	Example solution 1

	
	simulate and work on 15 practical example on Arduino written by Dr Ata Jahangir Moshayedi

	Lecture 16
	Example solution 2

	
	simulate and work on 15 practical example on Arduino written by Dr Ata Jahangir Moshayedi

	Lecture 17
	Example solution 3

	
	simulate and work on 15 practical example on Arduino written by Dr Ata Jahangir Moshayedi

	Lecture 18*
	Timer and counter in Arduino+ example

	
	How to have the accurate time in Arduino , timer type and setting, how to do the programming + example 

	*****lecture 18 if we have time 



List of experiments based on reference: 
15 practical example on Arduino written by Dr Ata Jahangir Moshayedi
	Exp
	Experiment  Name 
	Aim 

	1
	Introducing the Arduino I/O  port and delay function 
	working with  LED , RGB LED, Relay board,  Buzzer

	2
	Digital pin reading and writing (Digital input/ output)
	working with  Button, Joystick,  Read Switch

	3
	Working with serial communication 
	send data from Arduino to pc and PC to computer 

	4
	Working with  7segment 
	showing the up counting and down counting number on lcd

	5
	Working with  LCD 
	Lcd connection  and writing the the  name and value on LCD 

	6
	Working with external  interrupts 
	working with external intrupt with key and check the pressing ke by intrupt 

	7
	Working with Timer and modes ( CTC, normal,  Pwm) 
	showing the different time on led and making the PWM to run the DC motor 

	8
	Analog value reading and working with LM 35 temperature sensor
	reading the analog value and show on LCD or 7 segment ( Analog Temperature Sensor)

	9
	Working with matrix key 
	working with 8 matrix key

	10
	sensor section _1
	 Photoresistor, IR Emission, Heartbeat Sensor,

	10
	sensor section _2
	Hall Magnetic Sensor, Digital Temperature Sensor

	11
	sensor section _3
	Flame Sensor,Linear Hall Sensor, Laser Emitter, Temperature And Humidity Sensor

	12
	sensor section _4
	  IR Receiver, Avoidance Sensor


List of loaded PPT on University webpage 
	Lecture
	Topic

	Lecture 1
	Syllabus review & Introduction

	Lecture 2
	 lec00_Hardware Elements in the Embedded Systems

	Lecture 3
	lec01_Hardware Elements in the Embedded Systems

	Lecture 4
	lec02_intro to arduino

	Lecture 5
	lec03_How to spot a counterfeit Arduino

	Lecture 6
	lec04 and 5_Introduction To IDE and C REVIEW

	Lecture 7
	lec06A_How to spot a counterfeit Arduino

	Lecture 8
	lec07_How to spot a counterfeit Arduino

	Lecture 9
	lec08_Introduction To Arduino simulator

	Lecture 10
	lec09_Proteous

	Lecture 11
	lec010_Simulator and arduion problem - Copy

	Lecture 12
	lec011_Arduino more introduction

	Lecture 13
	lec12_Digital read

	Lecture 14
	lec13_Serial communication

	Lecture 15
	lec14_analog reading

	Lecture 16
	lec15_7 segment

	Lecture 17
	lec16_ISR

	Lecture 18
	lec17_lcd

	Lecture 19
	lec18_arduino lib

	Lecture 20
	lec19_arduino data type
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