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2YETIKA LE TO nadnuo

* EvOotnreg podnuortog
APYEC AEITOVPYIOS VITOLOYIGTEOV
YAwo (hardware)
XEIPIGLOS OEOOUEVDV.
Aoyiopiko (software)
AXyop1por (Elcoymyiko)

Kot Aouég AgdopuEvmv
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2YETIKA LE TO nadnuo

* BaBuoAdynon

Me YpamTes ECETUGELS

* Bipria yio to pédOnuo
Behrouz A. Forouzan, “Eicoymyn ctnv Emietnun tov Ymoroyictov,
KAEIAAPIOMOZ, 2024.
Koalapatovong, Apooitng, Koilac, "Eicaywyn otic Teyvoroyieg

I[TAnpogopioc ko Emkowvaviag", 1 ékooon, EKAOXEIX NEQN
TEXNOAOTI'TQN, 2011.
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O «YmoAoylotnon

TPOypapa
eAEyxou

oedopuéva oedopuéva
g£10000u

i

: oJoJo]l
eme€epyaaia £¢o
‘

* O «Ymoroyiotnoy €lvar Evol GUGTNLO ETECEPYAGIOC TTOV
LETAGYNUOTICEL OEOOUEVH EIGOO0V GE OEOOUEVA ECO00V, PAGEL
EVOG TPOYPUUUOTOS EAEYHOV

Tomikoc OpIGHOGC — KOADTTEL OUMG OAEC TIC TEPITTMDGELS

JPNONS
elte eacTE 670 fb, potdue 1o Al, 0lGOLOVUACTE UE TO
gaming, 0oNyovE... (I€.0.K.)
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H «puviun»

TPoYypAUHa
eAéyyxou

oedopuéva
(Lo foTo o]V

S

«HVAMN»

ETECEPYATIa atTodnkeuon

0edopévwyv 0edopévwyv

—

oedopéva
ge¢o6dou

Ta oeoouéva £16000V Kot €000V ATOONKEVOVTOL GTI KLV
Kot ypneiiomototvon 6TiC EMOUEVES GUGELS EMECEPYNGTOG

° 2TNV TPAYUATIKOTITO 1] KUV ELVOL pio. iepopylol
VTTOGUGTNUATOV

Kpuees pvnues, Kopior (viun
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To povtéro “von Neumann™

Hovada
eAéyyou

TPOYPAHHa
eAéyxou

<=

Sedopéva «Mviun»
€10660u

emegEpyaoia _

0edopévwv

EVTOAEG KAl
oedopéva

oedopéva
e¢o6oou

«Y TOAOYIGTNC amoONKELUEVOL TTPOYPALLATOC)

To wpoypopuor EAEYYOV (EVTOAES) ommofnikeveTol Lol [IE T
OE00MEVOl 6T LWVUN

To wpoypapuo EAEYYOL EIval ETIONG 0E00UEVL
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To mpoypappa EAEYYOL (EVTOAEC)

* Eivor évor GOVOLO «OONYIDVY

[Teprypaopetl Tnv enecepyacio mov Ba yivel mavm 6To dgdoUEVOL
£16000V

» Kabe «oonyioy ovoudCETON EVIOAT) WNYOVNG
Extelel o pikpn, avtoteAn Asttovpyio

To wpoypappa (EAEYYOL) amoTeAEITOL ATO TAPA TOAAEC EVTOAEC
MOV

* H evzoAn unyovnc o1opEPEL 0o TIG EVIOAEC DWYNAOD
EMITEOOD, TOV. YADGCG MOV TPOYPOLULOTIGLOD

Kd0e evtoAn g YAOGGOC TPOYPOUUATICUOD UETOPPACETOL
(LETAYAMTTICETOL) GE TOAAEC EVTOAEC UNYOVIG
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EvtoAny Mnyavnc (Machine Instruction)

* Mikpn AE1TOVPYIC YEIPIGLOD OEOOUEVDV.
Metapopa 0£00UEVAOV: LOVAOO, ETECEPYACIOS & LVI|UN
AplOuNTiKn TPA&n: HETACD 00O APIOUNTIKOV TOGOTITWOV
‘EAeyyoc: av évac aptBuoc etvar unogv k.0.x

e O1 evIOAEC UNYOWVNG EKTEAODVTOL GEIPLOKOL
H po petd v dAAN — amd v enduevn 0E€om uvnung

* Ecoipeon: eVIOAEC OLOIKANIOMGNG
Edv ua cuvOnkn ivon aAnOng, tote yivetal Letapopa g
EKTEAECTIC GE OLAPOPETIKO GMNUEID0 TOL TPOYPAUUATOC (OYL 6TV

enopevn Beon uvnung)
EvtoAéc branch (1 jump)

Ow uTopovoE Vo VAOTOINDEL EVol yP1NGIULO POV PO EQV OEV
VITH POV, EVTOAEG OLUKAGOMGTG;
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Kevtpu Movaoa Eneéepyocioc (KME)

Central Processing Unit (CPU)

! rpiypauua
- . gAéyyou
POAG! ! pMovada —l
|
|
Ay <Mvipn»
€10600u

l
ST £VTOAEC Kal

oedopéva

Oedopévwy

l
l
[
l
I «MOVOTTATI»
l
l
[

I5edouéva
L I ¢€6d0u

ExsElecn evioA®V unyoviG (Tpoypoiiotos EAEYOV)
EvtoA£c Ko 0E00UEVH EIVOL OTOONKEVUEVE 6T LV U
O opoc KME etvon onuepa mop@ynUeEVOS
Kabe povsepvos emecepyaom)c o100ETEL TOANES LOVAOES EMECEPYAGIOG
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Kevtpu Movaoa Eneéepyocioc (KME)

Central Processing Unit (CPU)

l rpiypau Ha
B . , EAEYXOU
o POAGI | povada ¢
T onpatver 6tav (clock)i eAéyyou ]

AEue OTL évag
enelepyaotnc eival

|
|
32-bit 1| 64-bit; |

[
l
, , l dedopéva
Hcosc_; G%STIFST(X} LE : £IO'6|;OU
O OUTAGVO OXNHO. I «MOVOTTATI» P‘
l 0edopévv
l ~| .
«Movomazy 6edopévoy (datapath) | 0edopeva
————————— I ¢€650u

Extelel Tpaceic/dALeS AEITOVPYIES
Movaoo eLeyyow (control unit)

A1evBiOveL TV EKTELEGT KADE EVTOATC UNYOVIG
(Z0y)yPOoVIGLIOG HEG®) EVOG 61 ILaTOS PoAoY1oD (clock)

KabopiCel tny Evapen e ETONEVNG AEITODPYIOG
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To povomatt ocoopEvmv (datapath)

Kozoyopnres (registers)
OEGEIC TPOGOPIVIC Central Processing Unit (CPU)

|ITTPOY PO
I €EAEyYOU

amofnKevoNG LECO TNV
KME, yp1jyopnc mpocmelacns  POAOI
aALG o€ TEPLOPIOUEVO aplOUO (clock)

eAéyxou

oedopéva

O KoToy®pPNTES TAPEXOLV T £10630U

OE00UEVH EIGOOOD KOTOL TV
EKTEAECT) TOV TTPAEEDV

:

oedopuéva

2TOVG KOTUYWOPNTEC £65
g§odou

amofnkevovTal ETiong T
OTTOTEAEGLINTO TV, THPUECEMDY.

O1 KaToyOpNTEC LTOPOVV VO
TEPLEYOVV 01EVLOVVGELC GTN

HVTIUN
Ewaywyn oty Emotmun tov H/Y — “Elcaywyn otovg Y moroyiotég” 11



2.€ TTOL0L LOPPN PpicKovTaL T OEOOUEVAL;

° 2TN WvNuUN Kol 6TOVE KOTAYWPNTES
* XTI LOVAOEC EKTEAECTIC TPACEDV

* AmQvtnon: € OLOOKT] LOPPN
Axoroviec amo 0 ko 1
N aAAiog ON/OFF, AAn0éc/Pevoéc...

* Ioyvel yio kaBe gldoovg ocooueva
Axouo kot yioo pun aptfuntikd oedoueva: Keipevo, iova, Nyo...
Kot yio T1¢ evToAEg ToL VITOAOYIGTY) Mo

* [loTl OUMG GE OVAOTKI] LLOPDN;
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H tp&yovoa teyvoLoYio TV DTTOAOYIGTOV

* Hlextpovikn
To eroyElr OV GLYKPOTOVY. TOVE VITOAOYIGTES AEITOVPY OV
LE GTAOUES TAGNG 1 POP PEVLATOS
* Wnouokn
O1 EMITPETONEVES TULEG OVIKOVV. GE OLIUKPITEG GTUOLES
* Avooikn
Avo crabuec, ON 1 OFF, ‘0" n “1°

T croryEio o GLYKPOTOVY. TOVS VITOAOYIGTES DAOTOIOVY
OLOKOTITIKES AEITODPYIES

CIKAEIGTOG OLOUKOTITNGY: TEPVAEL PEV IO :
COWVOIKTOG OLOKOTTTIGY: OEV. TEPVAEL PEDLLO! _,‘/
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To tpaviictop MOSFET

- 7
m ML (8210 rapiopa
(source) == "yt ——— (drain)

gt

VTOGTPOU Kovai
(body) (channel)

* O WKPOGKOTIKOC OLOKOTTNG TWV GUYYPOVOV
KUKAOUATOV KOTAGKEVOGUEVOS OO TLULOYOYTKO DAMKQ

H Oewpia Aettovpyiac Tov eivon yvoot) and to 1925 aild ta

TPMTO AELTOVPYIKA KUKAM LT KOTUOKEVAGTNKOY T1 0EKAETIOL TOV
60
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Huaywyot

* Huyowyot
XTOVYEIN e KPLGTAAALKT 00N (TLPITIO, VEPUAVIO... )
HAektpikn coumeprpopd LETAED Oy®YDV KOl LOVOTOV
Xe Bepuokpacio dopatiov Kot kabopr popern: Oyl Kahol oywyoi Tov
NAEKTPIGLOV
[Tpocpicelc pe «okabaptom VATKG (Tmpuritics)
“Doping”
IIpocOHnKn erevBepwv niektpoviov (donors)
n-type
[IpocOnkn «omwv» (acceptors)
amTOVGio NAEKTPOVI®V
p-type
Ta yopaKTNPIGTIKAE ay@YIUOTNTAC TOL NUILY®YOL AAAALOVV
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Aegrtovpyia Tov TpavCiotop MOSFET

\%

|

Ta tpaviictop onuepa
etva oropopetika (e
ntepyla — fins 1} pe v
TOAN YOP® OTTO TO AYDYLLO
KOVOAL) Y10 VO AEITTOVPYODV
OMOTA GE TOAD UKPEG
Ol0lGTAGELS
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H cvppikvoon tov tpaviictop

* "Evog oOyypovoc emeCepyonotne umopel va mepiEyel 200 oig
tpaviictop o€ pia emeavelo 280-400mm? (cuyvd o€ TOAAOTAN
LEPM KO EMITEON,)

TpoviicTop yiow EKTEAEGT] TPACEDV. KOl 000N KEVGT] OEOOUEVDV
XVyKkplon: o 1% emeEepyaotng o€ €va chip (Intel 4004, 1971) eiye
2.300 tpaviictop oc 12mm?

* ITAeovektnuata cvppikveoong tpaviictop
Tayvrepn Aervovpyio (1o ypnyoepor ypovor ON-OFFE)
MikpOTEPT KATAVAADGT EVEPYELNS VIO TOV. 1010 aptOuo TpaviicTop

Meyortepn oAokATp@eTn] — MElDGN KOGTOVS TOPOYMYNG KO
DEN G AEITOVPYIKOTNTOG

* Tpéyovoa eumopikn teyvoroyia (Lallkn Tapaymyn):
[Tepimov 200-300ek. TpaviicTop/mm-
Ewaywyn oty Emotmun tov H/Y — “Elcaywyn otovg Y moroyiotég” 17



Kataokeun 0AOKANpOUEVOV KUKAOUATOV

* I'poppeg mapayoymg

DoTOAOOYPAOGIN [LE LOCKES
Emkaivyn pe €101k6 pmtoavOektikd vAKO (photoresist)
'ExOeon o€ vmepimoeg pmC (LE TO AVAAOYO UNKOG KOUOTOG) UEGM
LL0G LACKOG TTOV EMAEYEL TIC TEPLOYES EMEEEPYATIOG
Amoudkpovon photoresist amd emAeyuéves mePLOYES, APVOVTOG
extefeléva ta uEpM mpog eneepyacio

Alepyoeio 610 EKTEOEILEV LEPN
Oc&elomon, amodceon, andbeon HETAALOV, ELPVTEVGT) IOVIMV...
Tovsoypove 6€ 01GEKATOUUDPIN TPOVEIGTOP

Emovainum amo To e the LocKoS

Ta Pruota katackevnc eivan 40 1 tepiocdTEpPO

*  AOY® ™G amatToVUEVNC OKPIPELOG, Lo YPOUUT TOpay®YNC KOGTICEL
d16. $
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SiO; - pove™g

p-epi — ToAv
Ka0apo mopitio

VOGTPONE TVOPLTIOD




naoka gmtTomboypapiog

H pdoxa e

eotoMBoypapiog eivot
OLOLPOPETIKT ava o
eneCepyaciog (avaroya
LE TO EMBLUNTO GYNUQ).




2T0 LEPT TOV LEVOLV
extebeluéva, et v
VILEPIDOON aKTIVOPBOoAia TO
photoresist yivetou
EVMTAOGTO. XT1 CLVEYELN
aQOLPELTOL LLE YMLUKO
TPOTO, APNVOVTOC
extefeluéva pLépn yio 1o
enoOLEVO Prpoa
KaTEPYOSi0G: 0EEIdMON,
andEeon, amodbeon
LETAAAOL, ELPVTELOT)
OVTOV K.0.K




NETOAMKES ETOPES

EMAVOANTTIKG Prjpoto
udokog — eneCepyaciog
oynuatiCeton To TeMKO

OAOKANP®OUEVO KOKAMLLOL
o n

VTOGTPOUT. P




Al0dIKAG10 TOPAYDOYNG

° XTNV TPOYUATIKOTNTO

O1 ONUIODPYOVUEVES ETUPAVEIES OEV. EIVOL OTTOADTO ETITEOES —
0VTE EYOVV. KODETEC YOVIES

TO, YOPOUKTNPIGTIKA Elvo TOAD 7O OKAVOVIGTO
O1 ovaAOYIEC OTGTAGEMY. EIVOIL OLOPOPETIKES
E101KA LEAETNUEVEC Yol TNV EMBLUNTI PO} NAEKTPOVI®DV
Ty emimeon) LETAALOV) EVOL TTOAD, TEPIGGOTEPDL
KOTOAOUPEAVOUY LEYAAD LEPOS TOV OAOKAT|POUEVOV KUKAMDUOTOC
O1 00EG TOV KOTOGKEDACOVTOL EIVOL TTOADTAOKOTEPES

Amartovv TOAATAG 6TAOI EMECEPYAGIOGC
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