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Elocaywyny ota Yndlakd KUKAWMOTA TIOU XPNOLUOTOLoUVTaL
UTIOAOYLOTEG, OUOCTHMOTO €AEyXOU, ocuoThpaTa petddoong Oedopévwyv Kal AAAWV
edbapuoywv Tou amattouv Pndlakd NAEKTPOVIKO UALKO (T, HIKPOUTIOAOYLOTEG,

AfloAoynon Mpododog, Epyaacieg, TeAikr EEETaon
TeAhikn e€€taan 50%, EpyaoTtripio 50%
Mpoamnattovpeva
NMEPIrPA®H
2ZKOTTOG

MaOnoiaka AtroTeAéopaTa
‘Exovtag oAoKANpwaoel ETTITUXWGS TO JABnua ol otroudacTég Ba gival o€ Béon va:

o AvaAulel ynolokd KUKAwaTa
® 3xedIAlel — TTPOCOUOIWVEI YNPIOKA KUKAWPATO
e Emokeuddel Kal va ouvTneEi yneiakd KUKAwPaTa

0c  NAEKTPOVIKOUG




AvTIKEiJEVA TTOU KOAUTTTOVTOI

Auadikd cuoTApaTa
Auadikoi apiBuoi
Metatpotrj fdong apiBuou
OkTadikoi kal dekaegadikoi apiBuoi
ZUNTTANpWHOTA
Mpoonuacuévol duadikoi aplBuoi
o Auadikoi KWAIKEG
AAyeBpa Boole kai Aoyikég TTpdéeig
o Agiwparta dAyeppag Boole
o Otwpniuarta aAyeppag Boole
o 2uvapTtioelg Boole
o Kavovikég pop@ég ouvapTioewy Boole
o Wnoeiakég AoyikEG TTUAEG
ATttAotroinon cuvapTicewy Boole
o Xapteg Karnaugh
o ATtAoTroinon yivouévwy abpoloudtwy
o ATtAoTtroincn aBpoIGUATWY YIVOUEVWY
o 2uvbnkeg adiagopiag
2uvduaaoTIKr AOYIKN
o Aiadikacia oxedlaouou
Ailadikaoia avédAuong
ABpoIoTég
ApaipéTeg
KwdIKOTToINTEG KAl ATTOKWAIKOTTOINTEG
MeTaTpoTTeic KWAiKwV
2UYKPITEG
MoAuTTAEKTEG
Mvrjueg avdyvwaong povo (ROM)
Mpoypauuarnduevn Aoyikr mapdragn (PLA)
o [Mpoypauuatilopevn Tapdraén Aoyikng (PAL)
> Uyxpova akoAouBiakd KUKAwPaTa
o Flip — Flops
o AvdaAuon oUyxpovwyv akoAoUBIOKWY KUKAWHATWY
o 2xediaon ouyxpovwv aKOAOUBIOKWY KUKAWUATWV
Kataxwpntég, amapiOunTég Kal JOVASES VKNG
o Karaxwpnrég
o AtmapiBunTtég
o KukAwpata eAéyxou
o MvRueg Tuxaiag rpooTtréAaong (RAM)
o Kwdikeg 016pBwaong opaAudaTwy
AAYOPIBUIKEG UNXAVES KATAOTACEWY
o AilaypdupaTta ASM
o Ofuara xpoviouou
o YAotroinon eAéyyou
o YAotroinon pe TTOAUTTAEKTEG
o YAomoinon pe PLA
Aouyyxpova akoAouBiakd KUKAwPaTa
o AvdAuon acUyxpovwy akoAoUBIOKWY KUKAWHPETWY
o Kukhwpata pe pavooAwTEéG
o 2xediaon acUyxpovwVv aKOAOUBIOKWY KUKAWUATWY
OAokAnpwéva KUKAwPOTA
o Noyikng TpavdioTop — Tpavdiotop (TTL)
o NoyikAg auleuéng ektroutrou (ECL)
o MetdAhou — oge1diou — nuiaywyou (MOS)
o ZupmrAnpwpaTtikou MOS (CMOS)
Bnuartikoi cwpoi
o Karaokeun e€aptnudtwy LIFO
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o Karaokeun e€aptnuaTtwy FIFO

Epyaotnpiakég ACKROEIG

Epyaomplokt| ekmoidevon tov @outnt®v mpoypotonoldvtag 13 epyaoctnplokég
OOKNGELG E0TICUEVEG OTO PacikoTepa avTikeipeva T Bempntikng dwbackarioc. Ot
aoknoelg Ba elvarl mpocavatoMopéveg mavm oto aokdAovBa media:

MeAétn Aoyikwv TTUAwv AND, OR, NOT

MeAétn Aoyikwv TTUAWY NAND, NOR, XOR

MeAETN vopwy aAyeBpag Boole

MeAETn atrAoTroinong Aoyikwy cuvapTAcEwV We TTivaka Karnaugh
MeAETN KUKAWPATWY GBpoiong — agaipeang

MeAETN KUKAWPATWY TTOAUTTAEKTWYV KOl UAOTTOINGN AOYIKWY OUVAPTACEWY HE
TTOAUTTAEKTN

MeAétn JK Flip-Flop

MeAETN CUYXPOVWYV PETPNTWV

MeAETN acUyXpovwy PETPNTWV

MeAETN KUKAWPATWY KaTaxwpnTtwy (Registers)

MeAETN akoAouBIakoU KUKAWPATOG )

MeAETn oeipiakoU akoAouBIakoU KUKAWUATOG

A1BakTIKEG KOl MaONOI0KEG BPACTNPIOTNTES

O1 pédodol didaokaliag wepiAaupdavouv:

e [lapadoaiokh O1daokaAia Pe OIOAEEEIC OTIG OTTOIEG XPNOIUOTTOIOUVTAl TEXVOAOYIEG
TTOAUPEOWYV Kal TO d1adiKTUO,

€TTiAUON OOKAOEWV,

EPYOOTNPIaKES EMOEIEEIG,

ETTIRBAETTOUEVEG EPYOCTNPIAKES AOKATEIG, KAl

efopolwoelg ue xpon HYY.

O1 paBnoilakég SpaocTnpIdTNTEG TrEPIAABdavouv

o  XpAon atd Toug OTTOUdAOTEG EPYATTNPIOKWY OPYAVWY Kal UAIKWV YIa TNV UAOTTOINGN
KOl avaAUCn WYNPIaKWY KUKAWPATWY,

€TTiAUCN QOKACEWY,

uAoTToinon opadIkKwy EpYACIWY,

XPrion AoyIoUIKOU yia axediaon Kal eE0U0iwon KUKAWUATWY,

QTOMIKN MEAETN Kal

€CETAOEIG YPATITEG I} KOI TTPOPOPIKEG.
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EE-3021- Digital Electronics

BASIC INFORMATION

Department Electronics
Course Title Digital Electronics
Course Code EE-3021

Theory /Lab Theory + Lab
Semester c

ECTS Credit Units 7

Teaching Hours

4 Theory + 2 Lab

Working Load

210

Obligatory / By Choice Obligatory

Unit Leader G. P. Patsis

Teacher G. P. Patsis

Assistants

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

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

data transmission systems and other
microelectronic circuits in general.

Introduction to digital electronics circuits and systems, used in computers, control systems,
applications such as microcontrollers and

Learning Outcomes

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

e Analyze digital circuits
o Design and simulate digital circuits

e Repair and maintain digital circuits

Topics Covered




Digital systems
o Digital numbers
Radix transformation
Octal and hex numbers
Complements
Signed digital number
Digital codes
Boolean algebra and logic operations
o Axiomatic definition of Boolean algebra
o Boolean algebra theorems
o Boole functions
o Normal form of Boolean functions
o Logic gates
Simplification of Boolean functions
o Karnaugh Maps
o Simplification of product of sums
o Simplification of sum of products
o Don’t care terms
Combinatorial logic
Design process
Analysis process
Adders
Subtractors
Encoders — decoders
Code converters
Comparators
Multiplexers
Read only memories
Programmable logic arrays
o Programmable array logic
Synchronous sequential circuits
o Flip - Flops
o Analysis of synchronous sequential circuits
o Design of synchronous sequential circuits
Registers, counters kal memories
o Registers
o Counters
o Control circuits
o Random access memories
o Error correction codes
Algorithmic state machines
o ASM diagrams
o Synchronization
o Control operations in ASMs
o Design with multiplexers
o Design with PLAs
Asynchronous sequential circuits
o Analysis of asynchronous sequential circuits
o Circuits with latches
o Design of asynchronous sequential circuits
Integrated circuits
o Transistor — transistor logic (TTL)
o Coupled emitter logic (CEL)
o Metal — oxide — semiconductor (MOS)
o Complementary MOS (CMOS)
Stepping stacks
o Design of LIFO stacks
o Design of FIFO stacks
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Laboratory Exercises

Labo

ratory training of students carrying 13 laboratory exercises focused on key items of

theoretical courses. Training will be oriented on the following areas:

Basic logic gates AND, OR, NOT
Basic logic gates NAND, NOR, XOR
Boole algebra

Logic function simplification using Karnaugh maps
Addition — subtraction circuits
Multiplexer circuits

Flip — flop circuits

Synchronous counter circuits
Asynchronous counter circuits
Register circuits

Sequential circuits

Teaching and learning activities

Teaching methods include:

e The teaching methods include traditional lecture material in classroom with the aid of

multimedia and Internet,

e on-line demonstrations and simulation material,
e supervised hands-on exercises in the lab,

use of software for design analysis and simulation of digital circuits

Student’s activities include:

Use of laboratory instruments and hardware material for construction,
test & measurement and debugging of digital circuits in the lab,
solving of exercises,

use of computer software for design,

analysis and simulation,

self-study and exams.

Resources

1) Mano M. M., Digital Design. Englegood Cliffs, NJ: Prentice—Hall 1991.

2) Ca

vanagh J. J., Digital Computer Arithmetic, New York: McGraw—Hill 1984.




3) Tocci R. J., Digital Systems Principles and Application, Englegood Cliffs, NJ: Prentice—Hall
1988.

4) Mano M. M., Computer Engineering: Hardware Design. Englegood Cliffs, NJ: Prentice—Hall
1988.

5) Hill F. J. and Peterson G. R., Introduction to Switching Theory and Logical Design, New
York: John Wiley 1981.

6) Mano M. M., Computer System Architecture, Englegood Cliffs, NJ: Prentice—Hall 1982.
7) Programmable Logic Data Book. Dallas: Texas Instruments, 1988.

8) Kohavi Z., Switching and Automata Theory, New York: McGraw—Hill 1978.

9) The TTL Logic Data Book. Dallas: Texas Instruments, 1988.

10) LSI Logic Data Book. Dallas: Texas Instruments, 1988.

11) Memory Components Handbook. Santa Clara, CA: Intel 1986.




