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NEPIrPA®H

2KOTTOg

H katavonon tg E0WTEPLKAG PXLTEKTOVIKAG TWV GUYXPOVWY UTIOAOYLOTIKWY
CUOTNUATWY KL N EMLKOWVWVIa TOug Pe e€wtepLkeg povadec I/0.

H xprion Field Programmable Gate Arrays (FPGAs) yla tTnv uhomoinon Yndlakwv
ouoTNUATWY HEow YAwooag replypadnc uAtkou (VHDL).

AvTikgipeva TTOU KOAUTTTOVTAI

Mikpoenetepyaoteg 16, 32 kal 64 bits (pemeptOpLO EVIOAWV, TPOYPAUUATIOUOG O




GUMPBOALKN YAWOOQ, KUKAWLATA TTPOCAPHUOYHG LUVAUNG KAl EL0OS0U - £€660U).

Avamnapaoctaocn 6eSopévwy — uotpata apibunong
Opyavwaon ZuoTtnUATwY — APXLTEKTOVIKI YTTOAOYLoTWY
Opyavwaon pvAung kat AteuBuvolodotnon

MetaBAnTég Kat Aopég Aedopévwv

Pemeptoplo EvioAwv

Avantuén mpoypapUATWY LE Xprion cUUPBOALKAG YAwooag

Field Programmable Gate Arrays (FPGAs) kat uAomoinon Pndlakwv cuoTnUATWY
Héow YAwaooag reptypodrg uAtkou (VHDL).

Elcaywyn otn Nwooa Neplypadnig YAtkou VHDL.

Avaluon Twv ApxLtektovikwv FPGA. ApopoAdynon Kol EVOWHATWUEVEG
Movabdeg Enefepyaciag. Mviun oe FPGAs.

Baolkég Asttoupyleg evoc FPGA. Texvoloyieg Mpoypappatiopoy Kot YALKO.
TomoBétnon kat ApopoAoynon YAlkoU kat Movadwv os FPGAs.

YUvBeon pe VHDL pe Baon FPGAs kat oxeblaon pe UTIOAOYLOTIKG epyaleia.

Epyaotnpiakég AOKROEIG

Epyaotnplakn ekmaideuon Twv ¢poLlTNTwy He mpaypotonoinon 13 epyactnplokwy 0oKACEWY
£0TIOCUEVWY OTA PaACLKOTEPO aVTIKEipeva TnG Bewpntikng Sidaokaliag. Ou aoknoelg Ba
elval mpooavatoAlopéveg mavw ota akoAouBa nedia:

ExtOnwon otabepwy Kol TTOPAPETPLKWY HNVULATWY KoL TIEPLEXOUEVWY KOTAXWPENTH.
Metadopa - emefepyaoia block dedopévwy.

Elcaywyn 6e8opévwy amo tn Ypappn evtoAng (Program segment prefix B Data
transfer area).

Katdotaon apxelwv kataAdyou.

Avarmtuén Bpoxwv He eVTOAEG oUYKpLONG - SlakAadwong.

Nettoupyleg Video.

Xpnon ypadkwv.

Elcaywyn oto Aoylopiko Quartus Il.

Yxebloon kukAwpatog mAnpouc abpototr) pe VHDL kot uAomoinon os FPGA.

. 2xebdilacon AplBuntikng Aoyikng Movadag kot ulomoinon os FPGA.
. 2xebdiaon Mviung Tuxaiag Npoonélaonc (RAM).

. Eloaywyn oe Intellectual Property - IP Cores.

. MéeAétn DDR-SDRAM-Controller Core.

A15akTIKEG KAl MaOnoI10KEG BPAOTNPIOTNTEG

O1 péBodol didaokaAiag TrepIAapfdvouv:




Napadootakn StdackaAia pe Stalé€elg otic omoieg ocupmepAapBavovtal TEXVOAOYLES
TOAUEOWV Kal To SLadiktuo, epyaotnplakég emideifelg oe FPGA development Kits,
ETUPAETIOEVECG EPYOAOTNPLAKEG AOKINOELG, LEAETN ECWTEPLKNG OLPXLTEKTOVLKNG
ULKPOEMEEEPYATTWY KOL TIPOYPOUUATIOUO UIKPOETIEEEPYAOTWV LE XPHON AOYLOULKOU
efopolwong TG ECWTEPLKAG APXLTEKTOVIKNAG.

O1 yadnoilakég SpaoTnpIdTNTEG TrEPIAABavouV

Xprion amno touc omouSaoTEG AOYLOLLKOU YLO TIPOYPAUUATIONO HULKPOETMEEEPYAOTWY KABWS
KOLL XpP1ON EPYAOTNPLAKWY QVATITUELAKWY epyaAeiwy yLa TNV uAomoinon Yndlakwy
ouoTnuATwy Pe FPGASs, emAUON 0LOKAOEWY, OTOMLKI) LEAETN KO EEETACELG YPAITTEG 1 KOLL
TPOodOPLKES KATA TN SLAPKELA TWV OLOKAOEWV.
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EE-4011

MICROPROCESSORS - PROGRAMMABLE DIGITAL

SYSTEMS

BASIC INFORMATION

Department Electronics

Course Title MICROPROCESSORS — PROGRAMMARBLE DIGITAL SYSTEMS
Course Code EE-4011

Theory /Lab Theory + Lab

Semester D’

ECTS Credit Units 6,5

Teaching Hours 4 Theory + 2 Lab

Working Load 205

Obligatory / By Choice Obligatory

Unit Leader S. Athinaios

Teacher S. Athinaios

Assistants N. Papadimitriou

Teaching Lectures, Lab, Exercises, Exams
Assessment Final Exam 50%, Laboratory 50%

Prerequisites

Digital Electronics,

Introduction to Microcontroller Systems

DESCRIPTION

Aim

Understanding the internal architecture of modern microcomputer systems and the
communication with external I / O devices.

The use of Field Programmable Gate Arrays (FPGAS) to implement digital systems through
hardware description language (VHDL).

Learning Outcomes

Having successfully completed the module, the student will be able to:

e Describe and identify the basic architectural units of microprocessor systems with

16, 32, 64 bits word length.

Distinguish and explain microprocessor programming applications.

Compose and produce microprocessor programming applications.

Describe and identify VHDL programming applications.

Distinguish and explain applications of VHDL language relating to the implementation




of digital systems on FPGAs.
e Produce applications in VHDL for implementation on FPGAs.
e Compare and evaluate applications of VHDL.

Topics Covered

Microprocessors 16, 32 and 64 bits (command list, programming in assembly language,
memory circuits and /O circuits).

e Representation of data - Numbering Systems

e System Organization - Computer Architecture

e Memory organization and addressing

e Variables and Data Structures

e Command list

e Program development using symbolic language.

Field Programmable Gate Arrays (FPGASs) and implementation of digital systems through
hardware description language (VHDL).

¢ Introduction to Hardware Description Language VHDL.

e Analysis of FPGA Architectures. Routing and integrated processing units. Memory in
FPGAs.

e Basic functions of a FPGA. Hardware Programming Technologies.

¢ Placement and Routing of hardware units on FPGAs.

e Synthesis with VHDL for FPGA based implementation and design using computing
tools.

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:

Printing and stationary parametric messages and register contents.
Transfer - data processing block.
Import data from the command line (Program segment prefix, Data transfer area).
Disk files list.
Development loops with comparison commands - pass.
Video Features.
Graphics.
Introduction to Quartus Il software.
Design of a full adder circuit in VHDL and implementation on FPGA.
. Design of an Arithmetic Logic Unit and implementation on FPGA.
. Design of Random Access Memory (RAM).
. Introduction to Intellectual Property - IP Cores.
. Study of a DDR-SDRAM-Controller Core.
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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 on FPGA development Kits, supervised
laboratory exercises, study of internal microprocessor architecture and microprocessor
programming using emulators.

Student’s activities include:
Use of microprocessor’s emulation software and use of laboratory development kits to

implement digital systems on FPGAs, solving exercises, individual study and written
examinations or oral during exercises.

Resources

Intel microprocessor’s architecture : http://www.intel.com/products/processor/manuals/

8086 emulator: http://www.emu8086.com/

Assembly language programming: http://web.sau.edu/LillisKevinM/csci240/masmdocs/

Assembler tutorials: http://www.laynetworks.com/assembly%20tutorials.htm

Microprocessors course: http://www.ece.msstate.edu/~reese/EE3724/

The art of assembly: http://homepage.mac.com/randyhyde/webster.cs.ucr.edu/index.html

Masm Guide: http://seeyc.tripod.com/id4.html

Microcontrollers and microcomputers, principles of software and hardware engineering,

Fredrick M. Cady, Oxford University Press, 1997

Windows API Bible, the definite programmers reference, James Conger, Wait Group
Press, 1992, ISBN 1-878739-15-8

Programming Solutions Handbook forIBM microcomputers, J. Sanchez, M. Canton,
Ranade IBM Series, 1991, ISBN 0-07-054597-9

Designing with FPGAs and CPLDs, Bob Zeidman, Elsevier, 2002, ISBN 1-57820-112-8

Introduction to VHDL: http://esd.cs.ucr.edu/labs/tutorial/



http://www.intel.com/products/processor/manuals/
http://www.emu8086.com/
http://web.sau.edu/LillisKevinM/csci240/masmdocs/
http://www.laynetworks.com/assembly%20tutorials.htm
http://www.ece.msstate.edu/~reese/EE3724/
http://homepage.mac.com/randyhyde/webster.cs.ucr.edu/index.html
http://seeyc.tripod.com/id4.html
http://esd.cs.ucr.edu/labs/tutorial/

FPGAs Altera: http://www.altera.com/

FPGAs Xilinx: http://www.xilinx.com/



http://www.altera.com/
http://www.xilinx.com/

