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	Module Information
معلومات المادة الدراسية

	Module Title
	Microprcontroller
	Module Delivery

	Module Type
	Core
	· ☒ Theory    
· ☐ Lecture
· ☒ Lab 
· ☒ Tutorial
· ☐  Practical
· ☐ Seminar

	Module Code
	EE 306
	

	ECTS Credits 
	6
	

	SWL (hr/sem)
	150
	

	Module Level
	UGx1  3
	Semester of Delivery
	2

	Administering Department
	Type Dept. Code
	 College
	 Type College Code

	Module Leader
	Ayad Qays Abdulkareem
	 e-mail
	E-mail: eyadqais_eng@uodiyala.edu.iq

	Module Leader’s Acad. Title
	Lecturer
	Module Leader’s Qualification
	Dr.

	Module Tutor
	Name (if available)
	 e-mail
	E-mail

	Peer Reviewer Name
	Name
	 e-mail
	E-mail

	Scientific Committee Approval Date
	10/06/2025
	Version Number
	1.0






	Relation with other Modules
العلاقة مع المواد الدراسية الأخرى

	Prerequisite module
	Digital Electronic
	Semester
	1

	Co-requisites module
	Microprocessor
	Semester
	2






	Module Aims, Learning Outcomes and Indicative Contents
أهداف المادة الدراسية ونتائج التعلم والمحتويات الإرشادية

	 Module Objectives
أهداف المادة الدراسية

	1. To Understand the role and applications of microcontrollers in embedded systems.
2. To Differentiate between microcontrollers and microprocessors.
3. To explain the basic architecture and components of a microcontroller.
4. To Describe the internal architecture of common microcontrollers (e.g., 8051, AVR, PIC, ARM).
5. To Understand the fundamentals of assembly language and high-level programming (C, Embedded C)
6. To Write and debug simple programs for microcontroller applications.
7. Use an Integrated Development Environment (IDE) for microcontroller programming.
8. To Interface peripherals with Microcontrollers 
9. To understand the working of timers and counters in microcontrollers.
10. Understand communication protocols such as UART, SPI, I2C, and CAN
11. To Develop real-world embedded system applications using microcontrollers.
12. To Plan, design, and implement a microcontroller-based project.

	Module Learning Outcomes
مخرجات التعلم للمادة الدراسية
	1. Explain the basic architecture and working principles of microcontrollers.
1. Write, compile, and debug programs using Assembly and Embedded C.
1. Interface microcontrollers with LEDs, LCDs, switches, and sensors.
1. Explain and implement serial and parallel communication (UART, SPI, I2C).
1. Design and develop embedded system projects using microcontrollers.

	Indicative Contents
المحتويات الإرشادية
	Indicative content includes the following: -
1. Introduction to Microcontrollers. [9 hrs]
1. Microcontroller Architecture and Components. [9 hrs]
1. Microcontroller Programming. [ 15 hrs]
1. Microcontroller Digital interfacing [ 6 hrs]
1. Communication Protocols related to Microcontrollers [3 hrs]
1. Timer, Counter, and Interrupts handling [3 hrs]
1. Analog and Digital Interfacing [6 hrs]
1. Real-Time Embedded System Applications [9 hrs]

	
Description
وصف المقرر         

	This course provides an in-depth understanding of microcontrollers, their architecture, programming, and applications in embedded systems. It covers the fundamental principles of microcontroller operation, including hardware structure, memory organization, input/output interfacing, timers, interrupts, and communication protocols such as UART, I2C, and SPI.
By the end of the course, students will have the ability to design, program, and implement microcontroller-based systems for industrial, consumer. The course also includes a capstone project, where students will develop and prototype a microcontroller-based embedded system.

	



Learning and Teaching Strategies
استراتيجيات التعلم والتعليم

	


Strategies
استرتيجية  التعلم


	The Objective is to provide foundational knowledge on microcontroller architecture, instruction set, and interfacing.
Methods:
· Using PowerPoint presentations, whiteboard illustrations, and animations to explain concepts. Breaking down complex topics into simpler, interactive discussions.
· Using real-world examples to relate microcontroller functions to practical applications. Reinforcing theoretical concepts through practical implementation using microcontroller Kit and software simulators.
· Assigning algorithm-based programming exercises.
· Using group discussions to analyze and solve problems collaboratively. Assigning mini-projects such as LED pattern display control, temperature monitoring, or motor control.
· Encouraging students to design and develop microcontroller -based applications, and Finally,
· promoting teamwork through collaborative projects integrating multiple concepts.






	Student Workload (SWL)
الحمل الدراسي للطالب محسوب لـ ١٥ اسبوعا

	Structured SWL (h/sem)
الحمل الدراسي المنتظم للطالب خلال الفصل
	78
	Structured SWL (h/w)
الحمل الدراسي المنتظم للطالب أسبوعيا
	6

	Unstructured SWL (h/sem)
الحمل الدراسي غير المنتظم للطالب خلال الفصل
	72
	Unstructured SWL (h/w)
الحمل الدراسي غير المنتظم للطالب أسبوعيا
	5

	Total SWL (h/sem)
الحمل الدراسي الكلي للطالب خلال الفصل
	150




	Module Evaluation
تقييم المادة الدراسية

	
As
	Time/Number
	Weight (Marks)
	Week Due
	Relevant Learning Outcome

	Formative assessment
	Quizzes
	2
	10% 
	5 and 12
	LO #1, #4 and #8, #11

	
	Assignments
	2
	10% 
	3 and 13
	LO #3, #4 and #10, #14

	
	Projects / Lab.
	2
	15% 
	Continuous
	All

	
	Report
	1
	5% 
	14
	LO #5, #8 and #10

	Summative assessment
	Midterm Exam
	2hr
	10% 
	8
	LO #1 - #7

	
	Final Exam
	3hr
	50% (50)
	16
	All

	Total assessment
	100% (100 Marks)
	
	




	Delivery Plan (Weekly Syllabus)
المنهاج الاسبوعي النظري

	Week  
	Material Covered

	Week 1
	Introduction to PIC Microcontrollers
· Overview of Embedded Systems & Microcontrollers
· Introduction to PIC microcontrollers (PIC16, PIC18, PIC32 series)
· Applications of PIC microcontrollers in industry
· Development tools: MPLAB X IDE, XC8 Compiler, PICKit Programmer

	Week 2
	Explain the PIC Microcontroller Architecture & Peripherals
· PIC microcontroller architecture (Harvard vs. Von Neumann)
· Memory organization (RAM, Flash, EEPROM)
· GPIO ports & TRIS/PORT registers
· Introduction to configuration bits

	Week 3
	Setting Up IDE & First Program
· Installing MPLAB X IDE and XC8 compiler
· Understanding project structure in MPLAB
· Writing and compiling a simple "Blink LED" program
· Hands-on: Using a simulator (MPLAB X) and hardware testing



	Week 4
	Digital I/O and Interfacing
· Understanding PORT, TRIS, and LAT registers
· Interfacing LED, push buttons, and buzzers
· Hands-on: Implementing a basic LED control system with push buttons

	Week 5
	Timers and Delay Generation
· Introduction to PIC timers (Timer0, Timer1, Timer2)
· Generating precise delays using timers
· Hands-on: Creating a real-time clock using Timer1

	Week 6
	Interrupts in PIC Microcontrollers
· Understanding external and internal interrupts 
· Implementing interrupts for button press & timer overflow 
· Hands-on: Creating a PWM LED dimmer using interrupts

	Week 7
	ADC (Analog-to-Digital Conversion) & Sensor Interfacing
· Introduction to ADC modules in PIC
· Interfacing analog sensors (e.g., temperature, light sensors)
· Reading temperature sensor values and displaying them

	Week 8
	Mid-term Exam

	Week 9
	PWM (Pulse Width Modulation) & Motor Control
· Understanding PWM generation using CCP module
· Controlling servos and DC motors
· Motor speed control using PWM based on microcontrollers

	Week 10
	Serial Communication (UART, SPI, I2C)
· Introduction to communication protocols in PIC
· Implementing UART for serial communication
· Sending sensor data via UART to a PC

	Week 11
	EEPROM and Data Storage
· Understanding EEPROM in PIC microcontrollers
· Writing and reading data from EEPROM
· Hands-on: Storing user settings in EEPROM

	Week 12
	Real-Time Clocks (RTC) & Low Power Modes
· Introduction to RTC and alarms
· Implementing sleep and power-saving modes
· Creating a clock with RTC module

	Week 13
	Wireless Communication (Bluetooth, Wi-Fi, RF, LoRa)
· Interfacing HC-05 Bluetooth module
· Sending and receiving data via Wi-Fi (ESP8266)
· IoT-based sensor data monitoring using Wi-Fi

	Week 14
	Final Project Planning and Development
· Selecting a project based on topics covered
· Project proposal & hardware selection
· Initial project prototyping

	Week 15
	Project Demonstrations and Course Wrap-up
· Students present their projects
· Course review and Question-Answer session
·  Final Assessments and Doubt Clearing


	Delivery Plan (Weekly Lab. Syllabus)
المنهاج الاسبوعي للمختبر    

	Week  
	Material Covered

	Week 1
	Lab 1:  Setting up PIC- IDE and related Compiler
· Installing and configuring PIC-IDE and XC8
· Introduction to PICKit Programmer & Proteus Simulation
· Writing and simulating a simple "Blink LED" program

	Week 2
	Lab 2:   Configuring GPIO Ports
· Understanding TRIS, LAT, and PORT Registers
· Controlling LEDs using GPIO pins
· LED blinking sequence and chaser pattern

	Week 3
	Lab 3:  Reading Digital Inputs
· Configuring push buttons as inputs
· Generating sound using a buzzer
· LED control using push buttons

	Week 4
	Lab 4:  Using Timer-0 for Delay Generation
· Configuring Timer0 for millisecond delay
· Generating precise 1-second LED toggling

	Week 5
	Lab 5:   External and Timer Interrupts
· Configuring external interrupts
· Implementing Timer1 interrupt for periodic tasks
· Interrupt-based LED blinking & buzzer alert system

	Week 6
	Lab 6:  Reading Analog Sensors using ADC
· Configuring ADC module in PIC
· Interfacing Temperature (LM35) or LDR (Light Sensor)
· Displaying ADC values on serial monitor

	Week 7
	Lab 7:  Generating PWM Signals using CCP Module
· Understanding duty cycle & frequency control
· Interfacing a servo motor & DC motor speed control
· Hands-on: Variable speed motor control using PWM

	Week 8
	Lab 8:  Sending & Receiving Data via UART
· Configuring UART for serial communication
· Sending ADC data to a PC terminal (Tera Term, HyperTerminal)

	Week 9
	Lab 9:   Interfacing External Devices using I2C/SPI
· Interfacing EEPROM or RTC Module
· Reading & Writing data to EEPROM via I2C

	Week 10
	Lab 10:  Implementing Real-Time Clock & Sleep Mode
· Configuring RTC module for timekeeping
· Low-power operation using PIC Sleep Mode

	Week 11
	Lab 11:   Interfacing Bluetooth & Wi-Fi Modules
· Interfacing HC-05 Bluetooth & ESP8266 Wi-Fi Module
· Sending sensor data via Bluetooth/Wi-Fi to a mobile app

	Week 12
	Lab 12:  Displaying Data on LCD/OLED
· Interfacing 16x2 LCD & OLED using I2C
· Displaying real-time sensor values on LCD

	Week 13
	Lab 13:  Storing Sensor Data on SD Card
· Using FAT32 file system with SPI-based SD card
· Logging temperature data to SD card

	Week 14
	Lab 14:   Capstone Project Prototyping
· Students start working on custom projects
· Hardware & software integration testing

	Week 15
	Lab 15:   Final Project Presentation
· Students showcase their projects
· Course review, discussion & feedback



	Learning and Teaching Resources
مصادر التعلم والتدريس

	
	Text
	Available in the Library?

	Required Texts
	· Designing Embedded Systems with PIC Microcontrollers" – Tim Wilmshurst, 1st Edition, 2006
	Yes

	Recommended Texts
	· "PIC Microcontroller and Embedded Systems" – Muhammad Ali Mazidi
	No

	Websites
	· NPTEL - Introduction to Embedded Systems (Free Course)
https://nptel.ac.in/courses/108108122
· Udemy - Embedded Systems & Microcontroller Courses
https://www.udemy.com/courses/search/?q=microcontroller

YouTube Channels:
· "Microchip Technology" –https://www.youtube.com/user/MicrochipTechnology
· "GreatScott!" – Covers embedded systems and microcontrollers
· "Phil's Lab" – Advanced microcontroller programming tutorials












	rading Scheme
مخطط الدرجات

	Group
	Grade
	التقدير
	Marks %
	Definition

	Success Group
(50 - 100)
	A - Excellent
	امتياز
	90 - 100
	Outstanding Performance

	
	B - Very Good
	جيد جدا 
	80 - 89
	Above average with some errors

	
	C - Good
	جيد
	70 - 79
	Sound work with notable errors

	
	D - Satisfactory
	متوسط 
	60 - 69
	Fair but with major shortcomings

	
	E - Sufficient
	مقبول 
	50 - 59
	Work meets minimum criteria

	Fail Group
(0 – 49)
	FX – Fail 
	راسب (قيد المعالجة)
	(45-49)
	More work required but credit awarded

	
	F – Fail 
	راسب
	(0-44)
	Considerable amount of work required

	
	
	
	
	

	
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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