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BAZIKEZ NMAHPO®OPIEZ

Tunua HAekTPOVIKAG
TitAog MaBrjuatog IXEAIAZMOZ CMOS - VLSI
Kwdikdég Mabrjparog EE-7A21

Ocwpia / EpyacTrplo Ocwpia + EpyaoTripio

E¢dunvo AidaokaAiag 70

MOTWTIKEG POVADES 4
QOpeg AidaokaAiag 20+2E
PépTog Epyaaiag 120

Y1roxpewTiko / ETAoyng | Kat™ emAoyAv YTTOXPEWTIKO

YmeuBuvog MaBniuatog | KIMON ANASTAZIAAHZ

A1dAoKWv KIMON ANAZTAZIAAHZ

Etikoupiké MpoowTTiko

Tpotrog AidaokaAiag OewpnTikn AidaokoAia, EpyaoTtnpiokég ACKNOEIG,
Epyaaieg, E¢eTdoeig

AloAdynon Mpbdodocg, Epyaacieg, TehikA EEETaon

Tehikn e¢€taon 50%, Epyaothpio 50%

MpoaTtraitoupeva PYZIKH TQON HMIAIQIrQN, ANAAOT IKA
HAEKTPONIKA, YHOIAKA HAEKTPONIKA

NEPIrPA®H

2KOTrOG: To uabnua aTTOOKOTTE VA £COIKEIWOEI TOV POITNTH UE TIG TEXVOAOYIEG
avayvwpiong, avaAuong, ouvBeong, oxediaong Kal agloTroinang Twv OAOKANPWHEVWYV
KUKAWUATWY 0€ aUyXpova NAEKTPOVIKA CUCTHUATA.

Ma6noiaka AtroteAéopuara
‘ExovTag 0OAOKANPWOEl ETTITUXWS TO HABNua ol otToudacTég Ba eival og Béon va:

e avayvwpicel, oxediddel kal va avaAuel oAokAnpwéva KukAwpata VLSI e
xeron HY

o va emmAEyel f} va TTapayyEAAEl Ta KATAAANAG OAOKANPWHEVA KUKAWMOTA VIO
TNV EKTEAECT) CUYKEKPIUEVWV EPYATIWV.

o peTaTpETTEl (O€ ETTITTEDO PUOIKOU OXEDIACHOU) KUKAWHPOTA OXEBIQOUEVA [E
OIAKPITa EEAPTANATA O OAOKANPWHEVA PE BEATIWPEVES TTPOBIAYPAPEG.




AVTIKEIYEVA TTOU KOAUTTTOVTAI

o loTopikn €€ENIEN TNG HAeKTPOVIKAG - MikponAekTpovikrG. AZIOAGYnon NG
OUMUETOXNG TWV OAOKANPWHEVWYV KUKAWNATWY oTnVv €EENIEN. MAgoveKTAUATO
KAl MEIOVEKTAMOTA QUTWV.

e ZUVTOMN ava@opd OTIG TEXVIKEG AVATITUENG, KABAPIoUOU Kal TTPOCHIENG TWV
nuiaywywyv. EEeidikeuon oe Si kar GaAs.

o  OAokAnpwpévol avTIoTATEG, TTUKVWTEG, diodol, BJT, MOS. YBpidika IC.

e Ta KATAOKEUQOTIKA oTAdIA. AladIKACIO METAPOPAS TOU NAEKTPOVIKOU
KUKAwpatog ato chip. wtoAiBoypa@iki nEB0dOG.

o  Ynoiakn oxediaon. Movada A. Aoun kai Asitoupyia MOSFET. AvaoTtpogéag
CMOS. NoyIKEG OIKOYEVEIEG.

e Avagopd otn oxediaon avaAoyiKwy KUKAWPATWY VLSI.

e  MeTaTpoTrt] SIAKPITOU KUKAWUATOG € OAOKANPWUEVO. AlOQOPES Kal
TIAEOVEKTHMATA.

o Xxediaon VLSI xaunAng katavdAwaong - xaunAng 1aong 1po@odoaciag.
EAayioTtotroinon kai apyitektoviki Twv I.C.

o AglommoTia OAOKANPWHEVWY KUKAWPATWY. Zuokeuaaoia Twy IC. Aokipaoieg Kai
¢Aeyxol yIa TNV TTOI0TNTA KAl A&lOTTIoTIA.

e OAokAnpwpéva KUKAWPaTa egeIdIkeuuévwy egapuoywy (Application Specific
Integrated Circuits ASICs).

o [lpoypauuaTiféueveg diataeig TTuAwy (Field-programmable gate arrays -
FPGAS).

o OIKOVOUIKA KAl TEXVIKI UEAETN YIA TNV EKAOYF] OAOKANPWHEVOU KUKAWNATOG.
Madikni TTapaywyn.

e Avagopd ota epyaheia oxediaong (CAD) kal o€ YAWOOEG TTPOYPANUOTIONOU
(VHDL).

e ZUyxpova chip MIKPOETTEEEPYOOTWV.

EpyaoTtnpiakég ACKROEIG

EpyaoTnplokr eKTTaidceucn Twv @OITNTWY TIpayuaTtotroiwvtag 13 €pyacTnpIiokEg
QOKACEIG €0TIAOMUEVEG OTA BaCIKOTEPO avTIKEIMEVA TNG BewpnTikAG didackaliag. Ol
aokAoeIg Ba gival TTpocavaToAiopéveg TTAvw oTa akdAouBa TTedia:

o 2xediaon NAEKTPOVIKWY BIATAEEWV KAl BACIKWY AOYIKWV KUKAWPATWY O€
oAokAnpwuévn pop®n pe TN Xprion H/Y kail KatdAAnAou AoyIouIKOU.
e [lpocopoiwan AsiToupyiag Kal EQapUoyr TEXVIKWY BEATIWONG.

A1BaKTIKEG KOl MaOnOI0KEG BPAOCTNPIOTNTEG

O1 pédodol di1daokaliag TrepIAappdavouv:

Mapadooiakr] d1IdacKaAia Pe BIAAEEEIS OTIG OTTOIEG XPNOIMOTTOIOUVTAI TEXVOAOYIEG TTOAUPECWYV
Kal 10 J1a0IKTUO, €ETTIAUGN OOKNOEWV, EPYAOTNPIOKEG ETTIOELIEEIG, ETTIBAETTOUEVEG




EPYAOTNPIOKEG QOKNOEIG, KAl EopoInaEIS pE Xprion HYY.

O1 yaBnoilakég dpacTnpIdTNTEG TrEPIAAUBAVOUV

Xprion a1rd Toug OTTOUdOCTEG EPYACTNPIAKWY OPYAVWY Kal UAIKWY yia TNV UAOTTOINGN Kal
avaAuon YneIokwy KUKAWUATwy, €TTIAUGN aoKACEWY, UAOTTOINGN OJAdIKWY £PYATIWY, XPron
AoyiouikoU yia oxediaon kal €€0uoiwon KUKAWMATWY, ATOMIKA MEAETN Kal EEETATEIC YPOATITEG 1
Kal TTPOPOPIKEG.
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EE-7A21 - CMOS VLSI DESIGN

BASIC INFORMATION

Department Electronics

Course Title CMOS VLSI DESIGN
Course Code EE-7A21

Theory /Lab Theory + Lab
Semester 7nth

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab
Working Load 120

Obligatory / By Choice

By Choice Obligatory

Unit Leader Cimon Anastasiadis

Teacher Cimon Anastasiadis

Assistants

Teaching e.g. Lectures, Lab, Tutorials, Exercises, Exams
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

Semiconductor & Device Physics, Analogue Electronics, Digital

Electronics

DESCRIPTION

Aim: The course aims to familiarize the student with the technologies of
identification, analysis, synthesis, design and use of integrated circuits in
modern electronic systems.

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

e Recognize, analyze and design digital CMOS VLSI integrated circuits using
computer software.

e choose and order the appropriate integrated circuits to perform specific tasks.

e convert (at layout level), circuits designed with discrete components to integrated
circuits with improved specifications.

Topics Covered




e Historical development of Microelectronics. Evaluation of the participation of
integrated circuits in the development of Microelectronics. Advantages and
disadvantages.

e Short report on the technical development, purification and impurity
semiconductors. Specialization in Si and GaAs.

¢ Integrated resistors, capacitors, diodes, BJT, MOS. Hybrid IC’s.

e Construction stages. Transfer process in the electronic circuit chip.
Photolithographic method.

¢ Digital design, A-unit. Structure and function of MOSFET. CMOS inverter.

Logic families.

Analogue VLSI circuit design.

Discrete to integrated circuit conversion. Differences and advantages.

Low voltage - low-power VLSI design. Miniaturization and IC architecture

Reliability of integrated circuits. IC packaging . Tests and inspections for

quality and reliability.

Application Specific Integrated Circuits ASICs.

e Field-programmable gate arrays - FPGAs.

e + Economic and technical study for the choice of an integrated circuit. Mass
production.

e Design tools (CAD) and programming languages (VHDL - Verilog).

Modern microprocessor chips.

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 Design of electronic devices and basic logic circuits in integrated form using
computers and appropriate software.
e Simulation of operation and implementation of technical improvements.

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

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. Principles of CMOS VLSI design, a systems perspective (in Greek) Weste N.,
Eshraghian K., Editions Papasotiriou, 1996

2. Digital integrated circuits, (in Greek) RABAEY J.M., CHANDRAKASAN A,
NIKOLIC B., Editions Kleidarithmos, 2006

3. CMOS Digital integrated circuits analysis & design (in Greek), Kang S. M.,
Leblebici Y., Editions Tziola, 2007

4. Lectures notes by C. Anastasiadis

5. VLSI Design techniques for analog and digital circuits. R. Geiger, P. Allen, N.
Strader — McGraw 1990.

6. VLSI Technology, S.M.Sze — McGraw 1988.

7. Anintroduction to Semiconductor Microtechnology, D.V. Morgan, K. Board —
Wiley 1990.

8. The MOS transistor, Yannis Tsividis — McGraw 1988.

9. Introduction to VLSI design, E.D. Fabricius — McGraw 1990.

10. VLSI Handbook, J.Di Giacomo, — McGraw 1989.







