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NMEPIrPA®H
2KOTTOg

H olUyxpovn texvoloyia Baaciletal oAoéva Kal TTEPICCOTEPO O€ CUCTAMATA MIKPOEAEYKTWY. O
KAGBOG auTdg cival £vag atrd Toug TOXUTEPA AVOTITUGOOPEVOUG KAGDOUG TNG NAEKTPOVIKAG.
XTI MEPEG POG, O MIKPOEAEYKTEG epgavifovtal oxedov o€ KABe NAeKTpOVIKr) cuokeur]. Mia
OIKOYEVEIO PIKPOEAEYKTWV TTOU XPNOCIKJOTIOIOUVTAl EKTETAPEVA CHAPEPA €iVal Ol PIKPOEAEYKTEG
AVR. Autdg gival kal 0 Bacikdg AOyog TTou eTTIAEXONKE AUTH) N OIKOYEVEIO PIKPOEAEYKTWV, VIO
TNV KOTAvONOoN QUTWY TWV CUCTNPATWY. ZKOTTIOG TOU JaBruaTog auTtou gival va eilo0dyel Toug
QOITNTEG OTOV KOOUO TWV HIKPOEAEYKTWY Kal Twv duvaTtoTATwy Toug. ‘ETol, apxikd
TTAPOUCIACETAI N OPXITEKTOVIKN TNG KEVTPIKAG JOVADdAG ETTECEPYATIAg Kal KATOTTIV avaAUovTtal
MEPIKEG ATTO TIG TTEPIPEPEIOKEG POVADEG TTOU evowpatwvel. MNa Tnv TARpPN Katavénon ng
AgiIToupyiag Toug, TrapoucidfovTal TTapadeiydaTa TTPOYPAUUATIONOU € YAWOOoO PNXAvAg
Assembly.




MaOnoiakd AtroteAéopara
‘Exovtag OAOKANPpWOEl ETITUXWG TO udBnua ol atroudacTég Ba eival og B€on va:

e Na oxedidlouv Kal va avaAUuouv KUKAWMOTA PE PMIKPOEAEYKTEG
e Na xpnoIJoTToIoUV TA EVOWNATWHEVA TTEPIPEPEIOKA TWV HIKPOEAEYKTWV
o Na mpoypappaTi¢ouv o yAwoaoa Assembly PIKPOEAEYKTEG

AvTIKEIiPEVA TTOU KOAUTTTOVTAI

o Eicaywyn otoug PIKpoeAEYKTEG - BaoIKEG €vvoleg Kal apxEG AsiIToupyiag - AEIToupyika
olaypdauuara - AiauAol EAéyxou, Aedopévwy Kal AleuBUvoEwY - ZUGTHANOTA HVNHWY
(2 wpeg)

o ApxITekTOVIKN MIKpogAeykTwVY (von Neuman - Harvard) - Petreptépio evioAwv (CISC,
RISC, VLIW) - Texvikr) owAfvwong (Pipelining) - MpoypappatioTikd MovTéAo
(Accumulator Based - General Purpose Registers)

(2 wpeg)

e Baoikd KUKAWWPOTA UTTOOTAPIENG MIKPOEAEYKTWY - Olkoyéveleg MIKpoeAeyKTWV AVR -
XapakTnEIoTIKG JIKpoeAEYKTWY AVR 8-bit
(2 wpeg)

e Eidn pvnuwv pikpoeAeykTr (uvAun dedopévwv SRAM, pvrun dedopévwy EEPROM,
MvAuN TTpoypduuaTtog FLASH) - Eicaywyr oto petreptdpio evioAwv AVR (Op-code,
XPOVOI EKTEAEONG EVTOAWV)

(2 wpeg)

o [lepiypapua TpoypAduuaTOg 0€ YAWOOA punxaving Assembly yia AVR - Eicaywyn otnv
XPron d1avuouaTwy SIOKOTTWV
(2 wpeg)

o [lpoypappatiopog o€ YAwooa pnxavig Assembly yia AVR - Aokfoeig
(6 wpeg)

o [lepipepelakd TwV PIKPOEAEYKTWY AVR - KukAwpaTta Xpovigpou - MNapdAANAeG TTOPTES
Ei0660U/EE600U - ECwTEPIKEG AIAKOTTEG - XpoVIOTEG METPNTEG - ZEIPIAKEG TTOPTEG
USART - Zeipiakég mopTeg SPI - Zeiplokég TTépTeg TWI - MeTeTpoTTéag Avaloyikou
onuatog e Wneiako - Avaloyikdg ZuykpIThG.

(6 wpeg)

o [lpoypappatiopos o€ YAwooa pnxavig Assembly yia AVR pe xprion AlIGKoTTwv.

(4 wpeg)




Epyaotnplakég ACKROEIG

Epyaomplakn ekmoaidevon Tov @OUTnNT®V TPOYUOTOTOlIOVTAS 13 epyaotnplokéc
0CKNOELG E0TIOOUEVEG 0TO PactkdTepa avTikeipeva T Bempntikng dwbackaiiog. Ot
aoknoelg Ba elval TpocavaToMoHEVES TAVE oTo 0kOAOVOO TEdiaL:

¢ Eloaywyn otoug pikpoeleyktég AVR

e Avarmrtuélakn Slatagén STK600

e Efowkeiwon oto neptfarlov npoypappatipol AVR Studio
e Peneptoplo eviohwv Assembly - Xpoviopog

e [eplypappa mPoypappoTog o YAwood Unxavig - WeudoevtolEg
e Audidpopec Nopteg Eloodou/EEGS0U (1/0) (a)

e Audidpopec Noprteg Elod6ou/EEGS0U (1/0) (B)

e Awaxeipion Mvriung (a)

e Auwxeipion MvAung (B)

o AplOunTikég Kat Aoyikeg Mpactelg

e  JwpO¢ - Yopoutiveg

e Xpovioteg/ATaplOunTEG

e AlavUopara Alakomwy

A1dakTIKEG KAl MaOnol10kéG SpaoTNPIOTNTEG

O1 pédodol di1daokaliag repIAappdavouv:

Mapadoaoiakr) didackaAia pe SIAAEEEIG OTIG OTTOIEG XPNOIKMOTIOIOUVTAI TEXVOAOYIEG TTOAUPECTWY
Kal To 81adiKTUO, ETTIAUCT AOKNOEWYV, EPYOOTNPIOKEG ETTIOEIEEIG, ETTIBAETTOUEVEG EPYOCTNPIAKES
QOKNOEIG KOl APKETEG EEOUOIWTEIG KUKAWMPATWY PE MIKPOEAEYKTEG ae HYY.

O1 padnoilakég dpaoTnpIdTNTES TrEPIAABavouV

Xprion ammd Toug oTToudaoTEG avaTTuElakwy povadwy OTTwg 1o STKBE00 kal GAAwV UAIKWV
ylo Tnv UAOTTOINONn Kol avaAucon WnoIOKWY KUKAWPATWY HPE  MIKPOEAEYKTEG, €TTIAUCN
aOKACEWYV, UAOTTOINCN OMadIkKwy €pyaciwy, XenAon Aoyiopikou AVR Studio yia avdamrtuén
TTPOYPOUUATWY Kal EEOPOIWAT) TOUG, ATOMIKA MEAETN KOl EEETACEIC YPATITEG A KAl TTPOPOPIKEG.
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EE3051-INTRODUCTION TO MICROCONTROLLER SYSTEMS

BASIC INFORMATION

Department Electronics

Course Title Introduction to microcontroller systems
Course Code EE-3051

Theory /Lab Theory + Lab

Semester C Semester

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab

Working Load 120

Obligatory / By Choice Obligatory

Unit Leader Dr. Koulouras Gregory

Teacher Dr. Koulouras Gregory

Assistants

Teaching Lectures, Lab, Tutorials, Exercises, Exams
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

1) BASIC STRUCTURES OF SYSTEMS PROGRAMMING
2) OBJECT ORIENTED PROGRAMMING

DESCRIPTION

Aim

Modern technology is increasingly reliant on microcontroller systems. The industry of
microcontrollers is one of the fastest growing sectors of the electronics. Nowadays,
microcontrollers are used in almost every electronic device. A family of microcontrollers are
used extensively today are AVR microcontrollers. This is the main reason this family of
microcontrollers was selected, for understanding these systems. The purpose of this course is
to introduce students to the world of microcontrollers and their capabilities. So, firstly the
architecture of the CPU is introduced and then some of the peripherals that integrates are
analyzed. For a deep understanding of their functionality, examples of Assembly language
programming are presented.




Learning Outcomes
Having successfully completed the module, the student will be able to:
e Design and analyze circuits with microcontrollers

o Use integrated peripherals of microcontrollers
e Programming microcontrollers in Assembly

Topics Covered

e Introduction to microcontrollers - Basic concepts and principles of operation -
Functional Diagrams - Control Bus, Data Bas, Address Bus - Memory Systems
(2 hours)

e Architecture of microcontroller (von Neuman - Harvard) - Instruction Set (CISC, RISC,
VLIW) - Instruction pipelining - Programming model (Accumulator Based - General
Purpose Registers)

(2 wpeg)

e Basic microcontroller circuits - AVR microcontroller family - Features of
microcontroller AVR 8-bit
(2 hours)

e Memory types of microcontroller (data memory SRAM, data memory EEPROM,
program memory FLASH) - Introduction to instruction set of AVR microcontroller (Op-
code, execution time of instuctions)

(2 hours)

e Program outline in Assembly language for AVR microcontrollers - Introduction in
using Interrupt Vectors
(2 hours)

e Programming in Assembly language for AVR microcontrollers - Exercises
(6 hours)

e Peripherals of AVR microcontrollers - Timing circuits - Parallel bidirectional ports (I/O)
- External Interrupts - Timers/Counters - Serial port USART - Serial port SPI - Serial
port TWI - Analogue to Digital Converter - Analogue Comparator.

(6 hours)

e Programming in Assembly language for AVR microcontrollers by use of interrupts.

(4 hours)




Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items of
theoretical courses. Training will be oriented on the following areas:

e Introduction to AVR microcontroller

o Development Board STK600

e  Familiarity in programming environment AVR Studio

e Instruction Set of AVR microcontroller in Assembly language - Timing

e Program outline in Assembly language for AVR microcontrollers - Assembly
directives

e Bidirectional I/O ports (I/0) (a)

e Bidirectional I/O ports (I/0) (b)

e Memory management (a)

e Memory management (b)

e Arithmetic and Logical Instructions

e Stack - Subroutines

e Timers/Counters

® Interrupt Vectors

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom with the aid of
multimedia and Internet, on-line demonstrations and simulation material, supervised hands-on
exercises in the lab, use of software for design analysis and simulation of digital circuits with
microcontrollers.

Student’s activities include:

Use of development boards like STK600 and other hardware material for designing,
implementing, testing and debugging of digital circuits with microcontrollers in the lab, solving
of exercises, use of computer software (like AVR Studio) for design, analysis and simulation,
self-study and exams.

Resources

1) "Programming and Customizing the AVR Microcontroller" - Dhananjay V. Gadre -
Publisher: McGraw-Hill/TAB Electronics - ISBN: 978-007-134666-5




