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H apxITekTovIK TwV

pIKpoemeLEPYyaoTWOV

O pixpoeme€epyaotis (PE) eiven TO KEVTPIKG OTOIXEI0O OF KGBE
pikpoimrodoyioTiké ovoTnua. M'auTé ko amoTeAel TNV KEVTPIKY) povada
enelepyaoiag KME (CPU: Central Processing Unit) Tou pikpoiroloyioTikoo
ovotfparos. O Baoikég TpGEeig mou exTeAel 0 pikpoeeSepyaoTiig eival oi
&g

» AiaPader evrodég amé Ty pvrjpn, TI ATOKMOIKOTIOIE! KOl TIG EKTEAEL

¢ EAéyxer To 6Ao oboTnpa TapéxovTag Ta amapaiTTa TPos auTé onpara,
Eron peragéper debopéva amé kar mpog T pvijpn kabog emiong amé kol
Tpos Ti§ povades e106bov/eE6bov.

o Exredel apiBpunTikég kan Aoyikeg rpaleis.

» AvramokpiveTal o€ ofjpaTta diakotrdy Ko eEAEyyou.

» Aiakhadadver Tnv opadr] akodovBiakr] por eveg TrpoypappaTog ot GAAo
ONpEio, 0 LTTOPOLTIVO, EMOTPOPEI MO LITOPOLTIVA KOl CTTOKPIVETON OF
biokotrég amé eEwTepikG ofjpara fj amé To TPOYypappa.

2.1 Baoikég Apx£g Twv MikpolimoAoyloTIK®V ZuoTnpaTwy

Ito ox.2.1 bivetan To YeEViKG OXfApa EVES  HIKPODTIOAOYIOTIKOD
ovotipaTog (PY-I). AmoTeAeiTan amé povabdeg £106bov/ef6bou bedopévav,
pvijpes (RAM kan ROM) kan v Kevrpikrj Movaba Emelepyaociag (KME) Tov
pxpoeelepyaoTtsy (pE). Mmopolpe va Bewprjoovpe 6m éva  pY-I
emelepydleran Pnpiaka dedopéva mou déxeTan amd Tov e§wTepiké xkbopo
omv cioobo ko mapéxer wg ££odo YngiakG bebopéva mou  eivan
amotédeopa Tov Tipaleov wavw ota dedbopéva eioédbou. O diGpopeg
Aermovpyieg kan pGeig exteAdotvran ané Tov pE. To Toifg evToAég kai pe
mwoik oeipG Ba exTedeoTouv amoTedel To mpdypappa Tou MY kai Eivan
KOTAXWPNPEVO OTT) Pvrjn.

Imv mapGypagpo autr dev Ba emaioEABOVPE O AETITOPEPEIES TTOU
apopolv To KGBE TuRpa evog pY-I. Autd Ba pedetnBoiv oTn ouvexeix
Sywpioté To kabBéva. Ebw Ba boBei épgaon oto dho cvotnua. Etol Ba
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Bewprioovpe Tov PE a1mé TNV drrogn Twv eEWTEPIKWY TOL ONUATWV XWPIS
V& HaG OTTAOXOAET 1] E0WTEPIKT TOL AgiToupyia.

Ta e€wTepikG ofjpara Tou PE OKOTIG £X0LV TNV ETNIKOIVAWVIQ TOU HE TO
vméhoimra  TpApaTa Tou MY-X, OdnAadr Tn pvipn kai TS pOVGdES
£10660v/e€660v ebopévwv (E/E). Na Tnv amdotroinan Tng ETIKOIVOVIOS
auTAG XpnoipoTroieiTal éva oxpa diadpdpou (system bus) kovwv onudaTwv
0mov OAeg 01 OLOKEVES eivon ouvdedepéveg. TMpiv TTPOXWPHOOLHE OTOV
TPOTIO ETKOIVWVIOG G HOUHE TTOIG Eival TA TUTTIKG ONHOTA TTOU ATTOTEAOLV
T0 bus evég pE Twv 8 bit.

I

MAnkTpoAdyio Eioodog

AIGOPOUOS TOU OUOTNUATOG (OEdOUEVWV)

E ROM || RAM | | E€oog| — > O86vn
Vo

H
TI%D pr= Tk.:o ﬁ_]—HI_
OM=1 | JO/M 10/M=0 I0/M=0 | lio/M=1

Ixrjpa 2.1 Xovbpikd biGypappa pY-L

‘Eva pY-X ekTeAel TIG EVEPYEIEG TOU OP'EVOS HETOMEPOVTOS Kai
Q@ eTEPOV HETAOXNUOTICOVTOG dedopéva amré Kal TTPOG TOUG KATOXMPNTES
Tou pE fj TN pvijpn Tov CLOTAPATOS. TLTTIKE, AUTOI Ol HETAOXNHATIOHOI TTOU
TPOYHATOTIOIUVTAlI OTa dedopéva AapPavouy X@dpa OTOUG ECWMTEPIKODS
kataxwpnTés Tou ME, mOMoi amé Toug omoiovg eival  AeiToupyikoi
KaToxwpnTés  (operational registers). O1  AeiToupyikoi  KOTOXWPNTES
Slaépouv aTré TOUG KATAXWPNTES ATTOBAKELONG OTO YEYOVOS GTI EKTEAOUV
apiBpunTIkEG Kal Aoyikég TpGéels oTa bedopéva Trouv TrepiExouy, dnAadn
peTaoxnpaTiCouv Ta dedopéva.

O pE eAéyyxel kai ovyxpoviCel HETAQOPES KAl PETAOXNHATIOHOUS TV
bebopévawv olp@wva pe TG eVTOAES TTov SiaBéler amé K&Toio TPGYpappa
EPOPHOYAS TTOL BPIOKETON 0T PV TOL CUCTHHATOS.

Eror ta &iGpopa vmoovoTthpaTa evég pY-I  eivar  efoTepIKG
ovvbedepéva pe Tov diddpopo Tov oLOTApOTOS (system bus), o otoiog
epi€xel Tov diGdpopo dievBivoewy, diGdpopo Sebopévwv kal Ta vTTEAOITTG
ofpoTa oL amoTeEAOUV To diGdpopo eAéyyxou. Eva Tumiké olvolo o1
ofjpoTa diabpdpwy evég pY ovoTApaTog @aivetan atov Tivaka 2.1. To
obotnua auTé €xel Hiddpopo OGievBUVoEwV Twv 16-bit ko diGdpopo
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debopévav Twv 8-bit. O 6iIGEpopog eAEyxoL EVEG TTPAYHOTIKOD CLOTAPATOS
MEPIEYEI Kal TTPGOBeTa orjpaTa eA€yxou Trov diagpépouv avéAoya pe Tov pE.
Ta RD ka1 WR eivan yevikevpévor mraipoi xopnAis otédung yio didBaopa
Ko ypduipo giTe eivan ammd/mrpog pvrpn eite amd/mpog E/E. H didkpion avth
yivetan a6 To orfjpa 10/ M.

O pE diver pia dievBuvon oto digdpopo dievBUvoswv kal orjpaTa
xpoviopot oTo diGdpopo eA€yxov yia va ovyxpovioel To didBaocpa kai TO
Ypdyipo amé pvipes ko eEMTEPIKEG OLOKEVEG TTOL efvon OLVOEDEPEVES
mévew oe mopteg E/E (m.X. TAnKTpOAGyio, 086vn KAm.). ‘Evag TraAudg
biopdoparos (RD), evepyotroieitan ammé Tov pikpoeTe€epyaoTr 6Tav eiva
éroipog va Siafdoer debopéva amd TNV pvijpn f amé pix TOPTA E10660V.
Evag mopdg SiaBdopatog (WR), evepyotroieitan amé Tov pE éTav Ta
bebopéva Tou  eixe TomOBeTHOEI OTOV OIGdpopo dedopévwv  Exouv
orabepotroinBei Kou PTTOPOUV va PETO@EPOBOUV OTNV HVAHN 1| OE KATIOIX
mépta E/E. To mpéoBeto ofpa  kardotaons (I0/ M), kaBopilel
npooréAaon oTn pviipn 1| oe pia ovokevr E/E péow piag dievBuvong tou
diveran o6 Tov pE.

Mivakag 2.1 Zijpara diabpépwv 8-bit MikpoimoAoyioTamv

Ovopa Azitoupyia Ap1Bpog Eibog
AO-A15 AiGdpopog dievBivoewy 16 E€obog
D0-D7 AiGbpopos debopévmv 8 Au@ibpopo
RD Zipa avéyvwong 1 E€obog
WR Irjpa eyypagnis 1 E€obog
IO/ M Avagopa oe E/E i} ot pvrjpn 1 E€obog
INT ArakoTrr 1 Eioobog
INTA Avayvadpior diakoTg 1 E€obog
HOLD Zuykpdrnon 1 Eioobog
HOLDA Avayvopion ouykpaTnons 1 E€odog
RESET Emravagopd ovoTripaTog 1 Eioobog

E6® Trpémrel va TovioBEl 0TI 600 PEYGAOG Kai va eival 0 ApIBUGS TV
OUOKELAV (1] povadwv) TTou BpiokovTtal 0To bus OTNV TTPOYHATIKOTNTA KGOE
xpovikj oTiyri To TOAG 600 pTopel va  eival  TAUTEXpPOvO  EVEPYX
ouvbedepéveg oTo BiGdpopo: o PE vTTOXPEWTIKG Kal pia GAAN povada Tou
pY-L ané v omoia diaPaler 1| yphpe dedopéva. Ymapyel PBéBaia pia
e€aipeon 6mov bUo povadeg emikoivwvolv xwpis T pecoAaPnon tng KME.
H mepimrwon aut Ba efeTaoTel oTO KEPAAaIo 6 koI QPOPa TNV
am'evBeiag mpooTrédaon TG pvipns (DMA). H  duvarétnra  Tng
amopévwong e§ao@alileTal aré TNV KATGOTOON TNG GITEIPNG QVTIOTAONS
oL TTAPEXOLV 01 ££0001 TWV HOVAdWY AUT®V (E60B0I TPEIWV KATAOTACEWY,
three state). AtrapaiTnTn wpodTEOEON YO va pnv pIrepdediovTan Ta OCHHOTQ,
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eivar 800 £€€oboi va pnv ouvbéovTal TauTéxpova oTo bus. O GUYXPOVIOPGSS
avTog e§ao@aliCeTon amé Ta ofjpaTa eAéyyov Tou HE kou Tn Sia@opeTIKA
bievBuvon tov diveTal oe kGBe povada pvApng 1 Tépta E/E katdAAnAa.
Kukhdpara  omokwbdikomoinong Tng ©dievBuvong dnuiovpyolv  ofjpoTa
gvepyotroinong yia k&Be povada tov pY-X. Etor étav o pE e€ayer pia
dievBuvon dnpiovpyeiTal To Ojpa EVEPYOTTOINONG TNG AVTIOTOIXNG HOVADOS
ETNITPETTOVTOG TNV ETTIKOIVWVIQ TNG HE TOV HIKPOETTEEEPYQDTH.

2.2 ApxiTekTOoVIKI Mikpoeme€epyaoTwv

Itnv mopdypoa@o auTh Ba TTPOXWPHOOUVHE OTIG AETITOUEPEIES TNG
E0WTEPIKAG opydvwong evog HE. Ta Baoik& apXITEKTOVIKG XOPOKTNPIOTIKA
evog pE eivan:
* Mijkog Aé€nG: AuTé TTpoadiopileTan CUPPWVA PE TOV APIBPG TWV PN@imV
mou n ALU ptropei va emme€egpyaoTel mapdAnAa. Ta o koiva prikn AéEewv
eivan 8, 16 kau 32 bits.
e Tomor dedopévwv: AvToi eiva:

* ApIBuNTIKG Sebopéva (arithmetic data)

* Aoyika dedopéva (logical data)

* Aedopéva Torou Boolean

(Mg xpon kaToxwpnTadv Tov 1 bit yia evToAég LTT6 oLVOIKN)

* AApapiBunTikG dedopéva (character data)
o Tayvmra: E€optarai amé Tnv ouxveTnTa TOU PoAoyiol Koi ammd Tov
apiBpo Twv TEPIGdwV ToUu PoAoylol TTov XPeIGlovTal Yia TNV EKTEAEOT] HIOG
EVTOANS.
e Ikavomra emeepyaociag: KabBopilovroar ommd Ti§ A£ITOUPYIEG TTOU
HTTOpoUY va EKTEAEOTOUV ommé Tnv apiBpnTiki/Aoyikry povéda (AAM,
Arithmetic Logic Unit, ALU), kaBwg kon a1mé Tov ouvoAiké apiBpé kon TOTTO
TQIV EVTOAMDV.
» Aiayeipion pvijpns (memory managment)
* Xeipropoi diakomwv
* AUVaTOTITES EMKOIVWVIAS ECWTEPIKA Kail eEEWTEPIKG

Mia omAf apxiTektoviky evog pE @aivetar oto 0).2.2. Mtopolpe va
dlakpivovpe povada  eAéyxov, apiBpnTiki/Aoyikry povéada (AAM), Tov
KOTOXWPNTH EVTOADV, Tov peTpnT Tpoypdppartog, To beiktn oToiBag
KOBWG Kal DIGPOPOUS KaTaXwPNTES YEVIKAS Xprons. Ommwg @aiveTon aTrd
TO 0).2.2 kau 0 pE €xer pia Sopr} apdpoia pe avTh evég pY-Z. H povéada
eAéyyxouv TraiCer To péAo Tng KME yia Tov pE Tautéxpova Spws Trapdyel Kai
Ta ofparta eAéyxov yia To pY-X. H povada autr kabmg kai Ta vmréloia
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oToixeia  TnG apxiTektovikig &evog ME eferalovrar mo  AeTrTOpEPWS
TAPAKAT.

2.2.1 Movada EAfyyouv

H povada eAéyxou evog pE edéyxer ko ovyxpoviCelr OAeg Tig
peTaopésg, Tnv emefepyoaoia Twv  debopévwv kai  eivar To  KUpIo
vmooUoTNUa oTov B0 Tov PE. OAeg o1 amodibdpeveg evépyeieg oe éva pE
eivan evépyeleg Trov ekTeAovvTal pe TNV emiBAeyn Tng povadag eAéyyou.

H povada eAéyxou xpnoipoTtroiei £10660vGg amd €éva kUpIo poAdI kai
TapayEl ORPaTa XPOoviopoU Kai eA€yxou 1Touv puBpifouv TIG HETAMPOPES KAl
TOUG HETAOXNHATIOHOUS HEOO OTO ODOTNHQ OXETIKG pE KGBe evroArd. H
povada eAéyxou bExeTan emiong ocav gi0odo, ofpaTa  eA€yyouv TTOUL
mapéxovral amé GAAeg ovokevég Tov pY-X, Ta omoia peTapGAlouvv Tnv
katGoTaon Tou pE. Na va KaTaokevAooLPE TNV HOVGda EAEYXOUL, HTTOPOUHE
VO XPNOIHOTIOINOOVHE €iTE KOA®dIWpEVN Aoyikr] (TTOAEQ) eiTe  pvipn
(pikpoTrpoypappaTi{opevn Aoyikr] povada eAéyxouv). To ox.2.3 deixver
OTOIXEIDON OCPXITEKTOVIKT] HIOG povadag eAéyyov. O kddikag &VTOAAg
OTTOKWOIKOTIOIEITAN IO V& TIpOoodIopioel Ty AeiToupyian TToU TIPETTEI VO
EKTENEOTEI.

- AiG8popiog AlEvBUVOEWY Kol AeSopivav <
/ 7

ATropoveTrg
&c?&uvong
bebopévwv

Es Fowrtepikog Arabpopog Asdousviv puE

!

MAL

K K Karaywpntég
ALU K?vm:’]ﬁs . : YEVIKIG Ko

Kg K4 | &dixnic xprions
Ks Kg
AgikTng

Movéba L Zwpov (SP)

sl MeTpris

: npaT%ppcrrog
@ )

Eéwrepika ijpara EAEyyou
(CLOCK, RESET, RD, WR, 1O/M, INT KAtr.)

Ixfpa 2.2 ATAOTIoINpEVO SIGYPappa E0WTEPIKIG apXITEKTOVIKIS PIKpoeTeepyaoTr
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EvroAmv

¢

AmokwdikoTromTig |

Karoxwpnrig ]

Evroldv

Inpaieg kot

—* * *7 ZuvOrjkeg

Karaywpntis
Kardoraong

‘ AievBuvon

levwviTpia
Kartaordoewv
ROM f PLA

~ MikpoAerroupyieg

Emropevn
Karaoraon

Ixrfpa 2.3 Movada eAéyyou

K&Be TéToia Aeitouvpyia amoTedeitan ammé Oeipd HIKPOAEITOUPYIMDV.
Etor yia tnv emefepyaoia piag evroAlg amaitobvrar TOAGTAG BripoTa
eA€yxou dnA. pIKPOEVTOADV. Miar YEWHTPIO KATOOTAOEWV XPNOIHOTIOIEITOI
YIO TOV XPOVIOHO QUTWV TWV HIKPOEVTOAGV.

H yevwnATtpia kataotdoewyv, ouvbualel Ta ofpara e£6dov amé Tov
KartaxwpnTr  €mMOpEVNS  HIKPOEVTOAG padi pe  TO  Ofpa Tov
oTmokwdIKOTTOINT  €VTOAG  Trpoadiopilovrag €TO1  TIG OUYKEKPIMEVES
HIKpOAEITOUPYIEG O KGBe oTiyprp Tov KOKAOL evToAwv. Tautéyxpova
onpiovpyel Ta kaTtdMnAa ofpata gAéyxou. ITn povada eA€yxou Twv
TEPIooOTEPWY 8-bit PHE xpnoipotroieiTan KoAwdiwpévn Aoyikn.

O1 mepioodTepol Spwg 16-bit kai 32-bit pE €xouvv vioBeTroer Tnv
HiIkpoTTpoypappaTi{opevn Tpoofyyion yia Tnv oxediaon Tng povadog
eAéyxov TOoug. Twpa n TTAPOVOX KATAOTAON TIPOCdIOPICETAlI QTMO TNV
dievBuvon Trouv diveTon 0T YEWTPIA KATAOTAONG, KABWSG T TTEPIEXOHEVTL
avTrg TnG dievBuvong (bnA. n HIKPOEVTOAR) TTapExouY TNV TTANPogopPIa Yia
TIS OTTOUTOUPEVES OpGdEG OonpaTwv EAéyxou Kou yia TNV €kAoyh Tng
ETTOpEVNG KaTAoTOONG (1] H1IEGOLVONG TNG HIKPOEVTOARS). ZE Hict IO OUVOETN
oxediaon  dlaOPeTIKEG  opddeg  amd  pikpoevToAég  oxnpatiCouv
HIKPOPOUTIVEG TTOL OLVIBWS opyavwvovTal Ot £va oUVBETO oloTNpa dUo
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emmédwv. H evrod 6tav amokwdikotroinBei deixvel otnv KaTGAANAn
HIKPOPOUTIV TTOL LTTAPXEI OTN YEVWHTPIA KATAOTAOEWY TIOU HE TN OEIpG
G Bax deiel pia opGda a6 HIKPOEVTOAEG,

Na i koAG  mpoodiopiopévn  epoappoyr] 1 TPOOEyylan  HE
koaAwbiwpévn Aoyiknp oupBaMer o KGTIWS HIKPETEPN HOVASa eAéyyov a1
6T QUTH TTOL LAOTIOIEITON PE PIKPOTTPOYpappaTI{Opevn Aoyikr. MapdA” auTd
pia TETola povada eAéyxou eival GKapTrTn Ko TTapovaidder SuokoAieg oTo
oxediaopo, €1dikG 6Tav avfdvel 0 OpIBPGS Twv EVTOA®Y Tou HE, Tpdypa
oL 0dnyel o€ OUVOETEG Bopég pe ENeIYn eowTEPIKASG OpYGvwons. Kabwg n
MOALTIAOKGTNTA TOU CLOTAPATOG QLEAVEI KATG TTOAD Kai To K60TOG. Ol
TPOTIOTIOINOEIG EMITTAEOV €ivon TTOAU dUOKOAeg. AT Tnv GAAnN pepid n
HIKPOTTPOYPOHHOTICOPEVN TTPOOEYYIon 0dnyel 0 KavovikéTeEpo OXeSIQopS
KOl TTOPEXE! EVO TIPOXWPNHEVO Kol EVENIKTO OUVOAO €VTOAWY. MEAAOVTIKES
aMayég kan BeATIdOEIg eival o e0KOAEG KaBWS amaiTeiTan pévo 1 aAharyry
TV HIKpopoLuTIVAY 1] TNG ROM 1 PLA (yevwiTpiog KATaOTAoEWVY).

H pikporrpoypappaTti{épevn Aoyik eivar o opyf amé Tnv
kaAwbiwpévn Aoyikr. lNa va avfnBolv o1 TaxUTNTEG EKTEAEONG TOUL
PIKPOKWOIKA aTronTOUVTON TTOAD PEYEAQ PHKN AEEE®V HIKPOEVTOADV.

H Baoikf Aeitoupyia evog pE puBpileTon amé tnv povada eAéyyov,
mou &ivanl KUKAIKY, Ko amapTiCeTal ammé oLveX avayvwon Koi eKTEAEON
evroAwv. Kdabe kOkAog exTéAeang evToArig propel va BewpnBei 611 €xer dvo
KOTAOTAOEIG: TNV KOTAOTAON QVAKANONG Kal TNV eKTEAEONSG TNG EVTOARS.
Imv katdoTaon ou SiaBader peTapEper pia eVTOA] QT TV pvijun oTov
UE, evad otnv GAAn katdoTaon ekTeAel TNV evroAnl. O pE Kovovik& KGvEl
kUkdoug peTall Twv dU0 KATOOTAOEWV PEXPI VO EKTEAEOEI I EVTOAR
OTAONS OTTOTE PTTAIVEI O€ KATAOTOOT OTAONS Kl OTapaTa (BAETe 0x.2.4).

rtoug eme€epyaotég RISC (Reduced Instruction Set Computers -
YmoloyioTég Trepiopiopévou apiBpol evTOAmV) n xprion Tns KoAwdiwpévng
Aoyikg eITPETTEI LPNAESG TaXUTNTES AeITOLPYITS. TN HEYGAN LTTOAOYIOTIKT
lox0 Twv RISC oupPéAer To peydho prikog Twv Aéewv Trou xeipilovral, n
umrapén EexwpioTol diadpdpov yia Tn Siakivnon dedopévav kan evToAdyv Kai
N TAPOLTia HEYGAOL QPIBPOL ECWTEPIKWV KATAXWPNTWV.

O1 AaiToupyleg TTOU QUTOPOTO YIVOVTON KOTG TNV EKTEAEON HIOG
evToArS eivai:

1. KAijon evroArjs: MeTagépeTan ammé Tn pvipn kai atré Tn 8€on mouv Seixvel
0 peTPNTAS TTPOYpappaTos PC 0 KMBIKOG TNG ETTOPEVNS EVTOARS.

2. Amokwdixkotroinon (Tov KWSIKA): Av eival evTOA] oL TEPIEXEI KO GAAX
byte dbedopévawv TéTe exTeAeiTon TO 30 Bripa (GAAIWS TTapoAeiTTETAN).

3. Merapopa amé T pvijpn 1S vmwéAommns eviolrs
4. Extédeon g evroArjg
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H gvroAr orov BE
AvdxAnon ExtéAeon I
: OloxkArjpwo
EKTEAEONG tvfcarjq .
L mae fe
Reset EvroArj Halt

Ixrjpa 2.4 Baoikég kataoTaoels £vos gk

Ymapyxouv Opwg kai GAlor  Tpémol  Asitovpyiag evog pE. On
mePIoo6TEPOl PE Twv 16-bit kau 32-bit propovv va Aeitoupyrfjoouvv o€ d0o
KQTOOTAOEIG: iTE Ot KaTtdoTaon "xprioTn" (user mode) eiTe 0e KATGOTOON
‘emwémrTn" (supervisor mode). AuTé Tapéxel ao@pdAsia oTo ovoTnua. Ta
TEPICOGTEPQ TIPOYPAHHATA TOU XPHOTN £KTEAOUVTON OTO user mode G1rou
TQ TPOYPAUHOTO EMTPETETAI VO TIPOOTTEAGOOLY HOVO TIG BIKEG TOULG
TEPIOXEG KWOIKa Kai Oedopévav. A6 Tnv GAn pepid TOo AsITOLPYIKG
ovoTnpa exTeAeiTal oTo supervisor mode kou £xel TpéoPaon oe GAeg TIg
TMEPIOXES TOL OLOTHPATOS, TTOL OVOPGLOVTal TTOPOI (resources).

2.2.2 EowTtepikoi Karaxwpnrég

Na va yvwpider moig evroA] TPETel va eKTEAEOTEl OTN OLVEXEIQ, N
povadba eA€yxou TrEPIEXEI Eva KATaXwPNTH €10IKko0 OKOTTOU, TOV PETPNTH
mpoypappatog (BAéme 0x.2.2). O peTpnTAS TIPOYPAHHATOS Eival Evag
AeITOLPYIKGG KaTOXWPNTHS oL KpaTd Tavra Tnv dievBuvon &iTe NS
ETMOPEVNS VIO €KTEAEON €VTOAAS &iTE TNG emOpevng A£EnNg piag evroAng
oMV Aé€ewv Tov bev €xel akopa SiafaoTel OAGKANpn. Ze KGOt
TEPIMTWOTN), HETA TNV OAOKAPWOT) TNS EKTEAEONS HIAS EVTOANG, O HETPNTAS
TpoYPGUpaTOS TEPIEXE! TN dievBuvon Tng TPWTNG AEENS TNG ETTOPEVNS Yia
exTéAeon evroArs. H Asitoupyikry @UOn TOL WETPNTH TIPOYPAHHATOS
ETMITPETTEI OTA TTEPIEXOHEVE TOL Vo avEGvovTar aTré Tnv povada eA€yxou.

Mia omé Tig €06b6ovg Tng povadog eAfyxov eivan n eicodog
emavapyikotoinong (reset). Otav o pE emavapyikotoieital, n povada
eAéyxou BETel TOV PETPNTH TPOYPAUPATOS OTO UNdév | kai o GAAN TR
YVOOTH €K TV TPOTEPWV. AUTH N apyikn Tipn opider Tnv dievBuvon oTnv
pvApn amé Tnv omoia Ba TPooTTEAAOTE N TPWTN EVTOAR. TavTéxpova
pndevifovral 6Aol 01 eoWTEPIKOT KaTaxwpnTES HE.

ITNV TIPAYHOTIKGTNTA, YIO va TIpooTreAaoTel n mpwTn A€En Tng
evroArlg, n OiebBuvon ToL TTEPIEXETON OTOV HETPNTH TTPOYPEHHOTOS
TomoBeTeiTal oTov diGdpopo GievBOvoewv. Na va yivel avTé, n povada
EAEYXOU PETO@EPEI TA TEPIEXOHEVA TOU HETPNTH TPOYPAUHATOS OTOV
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katoxwpnT dievBivoewy (address register). O peTpnTAS TTPOYPAHHATOS
0T OLVEXEIO QUEGVETON WOTE va delxvel Tnv emdpevn B€on pvApns. Ol
€6odor Tou kaTayxwpnTh OiELBUVOEWVY Eival 01 akidbeg bdlievBUVOEWY TOL
pikpoetreSepyaoT. H povada eAéyxou oOTn OLVEXEIQ, EVEPYOTTOIEl €vav
TOAPS SioPGopaTog a6 TNV PVAPN OV PETAQEPEl Ta dedopéva ammé Tnv
ouykekpipévn SiebBuvon Tng pvipng otov pE. ExTedeitan dnAadn évag
kUKAog avéryvwong Tov pE. Ta dedopéva peTagpépovtal oTov emelepyaoTn
péow Touv data bus buffer/latch kou peté oTov kataxwpnTh evroAdv (IR,
instruction register). O1 katoaxwpnTES p€oa oTov PHE ouvdéovral peTadd Toug
pe Evav eowTEPIKG diGdpopo dedbopévawv.

H mpwTn AéEn piag evroAng eival o kwdikag Aeitoupyiag (operation
code) yi& auTr] TNV evToAr]. O kWdikag AeiTovpyiag TTANPOPOPE! TNV pHOVEdO
eMéyxov ToIEG AeiTovpyieg xpeidlovTan yia Tnv eKTEAeon Tng evroAns. H
£6060g Tou IR aTTOKWOIKOTTOIEITAI KOl XPNOIMOTIOIEITON M6 TNV pOvado
eAéyxou yio va avarrTOEel pia Oeip& aTrd HIKPOAEITOUPYIES KOl HETAPOPES
TEPIEXOHEVIV KATAXWPNTOV WOTE VA EKTEAEOTEI N EVTOAR. :

O kwddikag Aertouvpyiag Tou IR deixver Tnv diebBuvon piag B€ong
ekkivnong otnv ROM 1j PLA gAéyxov péoa otov pE é1mov BpiokeTal pia ogip&
amé TOAU OTOIXEIMOEIG HIKPOEVTOAEG OTwg 1dn ava@épbnke oTnv
mponyolpevn mrapéypa@o. H ekTéAeon KGOe eVTOANG TOU OUYKEKPIPEVOL
OUVOAOU EVTOAWV €VOG PE OAOKANP@VETOI OTT6 TNV HOvada eAEyxou pEOow
S EKTEAEONG HIGG OEIPES QUTWMY TV HIKPOAEITOLPYIOV OXETICOHEVWVY PE
I OUYKEKPIPEVT eVTOA. O1 HIKPOEVTOAEG Kl KOTG OUVETTEI TO OUVOAO
EVTOAWV TwV TEPICOOTEPWV PE, kaBopilovTal aTrd TOV KATAOKEVOOTT).

O1 evroAég evog PE ouxva amouTolv TePICOGTEPN TANpoopia aTo
auTh TTOU MpTTOpEl va TEPIEXE! P povadikf AEEn Tng pvrpng. Avté eiva
ouvvnBiopévo otoug 8-pmtousg ME. Na avTé To Adyo eivan ocuvnBIopévo ol
EVTOAEG var atroTEAOUVTQI OmTé 600, TPEIG 1) TTEPIOOOTEPES AéEElS. H TpadTn
Aé€n eivon ravroTe 0 kWdIKaG AeiTovpyiag. H devTepn kai TpiTn AéEn eiva
bebopéva Trou avaTtrapioTouv eiTe pia dievBuvon eiTe pia oTaBep&. Aol o
kodikag Aeitovpyiag diafaocTtei ko TOTTOBETNBEl OTOV  KATOYXWPNTH
EVTOA@V, N amokwdikotroinon Tou bdeixvel av n evroAq amoTteAeiTal amé
nmpéobeTar bytes bedopévwv. Ta bytes piag evrodis moMwv Aé€ewv
TEPIEXOVTA OE DICDOXIKEG OETEIG PVIIHNS.

Na va ohokAnpwBei To diGPaopa piag evroAnlg TPETEl Ta TPOOBETA
bytes Tng evToArg oL aTopévouv OTN pVAEN va pETa@EPBOUV oTov ME.
KéBe Aeitovpyia Siafdopatog 1 ypawpipartog otn pvipn omé Tov uE
ovopcleTan  ava@opd otn pvipn (memory reference). Av n  &vroAn
amoTeAeiTan amd d0o bytes, pia debTeEpn avagop& oTn pviApn Eivai
amapaiTnTn yia va peTagepBel To SevTepo byte Tng evroArg otov pE. O
mPooPIoHGG avTol Tou SevTepouv byte dedopévav efaprdral amé Tnv
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OUYKEKPIPEVN LTIO e6ETOOT EVTOAN. ZUVABWS TOTTOBETEITON OTOV TTPOCWPIVE
KOToXpnTH.

Oi Tpoowpivol KaTaxwpnTég XpnoIHOTIoOIovVTal o TNV Hovéda
eA€yxou yia va kpaTolv opiopata (operands) fj SievBovoeig Trou eivon pépog
HIGS evTOARS, pEXpI va peTagpepBolv oe GAAo kaTaywpnTy Tov pE f{ va
XpnoigomoinBodv oav opiopaTa 08 KATTOI0 LTTOAOYIOUO.

AV TTPGODETOI YEVIKOU OKOTTOU KATOXWPNTES QTTOBRKEVONG LTIAPYOLV
otov pE, evdiGpeoa amoTedéopata amé LTTOAOYIOHOUS HTIOPOUV  yix
VPNAGTEPN TOXUTN VO QTTOBNKELTOUV OF QUTOUG, WOTE VA PNV UTTAPXE
avaykn amobrkevoris Tovs oe efwTepikry pvipn SiafdopaTog/eyypagrs
o givan o ypovoPdpa diadikaoia. EvToAés mou petagpépouv Sebopéva
HETAED TV KATOXWPNTWV YEVIKOD OKOTIOU arraiTovy Afya pévo bits kaddika
YiOt VO TTPOOTIEAGOOUY TOUSG ECWTEPIKOUG KATOXWPNTES KAOGTI 0 apiBuog
QUTMV EIVON TTEPIOPIOUEVOS. AUTG €XEl OOV OTTOTEAEOPQ HIKPOTEPO XPOVO
eKTEAEONS TNG evTOAAS yiaTi n evroAn amoitei Aiyétepa bytes kan yio va
dlaBaoTel xpeialovrar Aiy6Tepeg avagopés oTn pvApn. Emi mAfov, n
HETO@OPG dedopévwv peTadl TOU OLOOWPELTH Kal €VES KATOXWPNTH
YEVIKOU OKOTIOU &ev ommauTel avagopd oTrn pvAipn KaB6TI n peTapopd
yiveton péoa otov pE. Mo va vrépyer peyodoTepn evehifia, or epioodTepol
HE €xouv evToAég Tmou pmopolv va ekTEAEOOLV PETOPOPES Bedopévav
HETOED TWV KATOXWPNTWY YEVIKOU OKOTOU. AUTOI O KATOXWPNTES
amoTeAOUV €vav Trivaka KaTaxwpnt@v. O KaTtaxmpnTés Ot auTév Tov
TiVaKa XpNoIPoTTololVTal Kai AEITOUPYOLV &Te pévol Toug eiTe ot Levydpia
YIO TAQUTOXPOVI HETAPOPE TEPIOOGTEPWV dLAdIKWY dedOopEvmv.

H &ie68uvan Twv SeSopévwv ou Ba peTapepBolv amé i PSS Tov PE
HTTOpEl va KpaTnBei oe €va (evYGpl KATOXWOPNTOV YEVIKOU OKOTIOU O&
EVTOAES Trou bev mrepiéxouy T HiedBuvon TNyAg 1 TPoopiopol. ITnv
TEPITTTWON AUTH piIa GAAN eVTOAN QOPTWVEI TO LELYGPI TV KATOXWPNTOV
pe Tn &ievBuvon TMYRS 1 TTPOOPICHOL KO OTr OUVEXEIX EVTOAEG
HETOPEPOLY dedopéva aTré 1| TTPog pia B€on pvipng CUHP®VA PE QUTH TN
dievBuvon. Ta mepiexGpeva Tou JEGYOUS KATOXWPNTOV OTN OULVEXEIX
auEavouy WOTe N emOpeVn peTa@OpG Sebopévav va avaépeTan oTNY
ETTGPEVN B€0N pvApng Touv akoAouBel. OTav pia evrohj xpnoipoTroiel Tn
dievBuvon Tov TrepiIéxeTal oTo LELYGPI TWV KATOXWPNT®V oav diebBuvan
TNYAS 1| TPoopIoHoL Ot pia peTagopd debopévav, auTth n &ievBuvon
QVTIYPAPETOI OTOV poavdboAwTh dievBivoewy (address latch) katd Tn
didpkeia avagopds oTn pvipn katd TNV omoia ovpfaivel n peTagpopd
dedopévav. OTav xpnoipotroleital pe quTéV T TPETTO TO LELYEPI TWV
KarTaxwpnTwv ovopdleTon deikTng dedopévwy (data pointer).

YmGpxel emmiong pia KaTnyopia KaTtoxmpnT@v £18ikol OKOTTol Trou
PpiokeTan pévo oe opiopévoug pE. Eivonr 01 AeyOpevol  KaTOXWPNTES




APXITEKTONIKH MIKPOEMEZEPIALTON MNAP.2.2. 29

TpRpaTos. O mepioodTepoi PE Twv 16-bit kau 32-bit xpnoipoTroiobv kd&olo
£60G TETOIWV KATOX@PNTOV (OXNPATICOVTOG €va THIVAKO THNPGTWY) 6TaV
mpoomeAaivouy TV kOpia pvApn. Edv vmépyouv TEOOEPEIS TETOIO!
KQTOXWPNTES THAHATOG HTTOPED VO szxvouv (413 Téooepa DIOPOPETIKG
THAHATO ot pVIEN, Yio TTapGBEIYHa £var THAHON HTTOPET VO XPNOIHOTIOIEITaN
yiax v Kpcrror TIG EVTOAEG TOU ﬂpoypétppumg, To devTEPO TO Gaﬁopéva TO
TpiTo pTropel va xpnoipotroieitTan oav oToiBa, Evd TO TETAPTO 0WG VA
xpnotpotroleitan yioo emmpéobeTa dedopéva (BAéTe 0x.2.5). Mapaderypa
XPONG TETOIMY KATOXWPNT®V Ba avamTTUXBE 0TO KeEAaio 7 oTa TAQIoI
NS Trapovaiaong Tov HE 8088.

A A
——————==  Tpfpa Kdbdika
~ ~
chx)(m s
(rrog KO T 2
pripa Acbopévawv
RgAND :
Tpﬁpm’oa; pevmv Ay uar A
Tyiparts £1o
oT
e =" Turipa ZroiBag
ExTuxTou“T)pEaE TOg
A b N
L——= ExTakTo Tprpa

o ok

Ixrfjpa 2.5 Anpiovpyia TUNPGT@V PVARNG e TN XPrOT] KaTOXWPNTOV

2.2.3 ApiBpnTikr) ka1 Aoyikrj Movada

ApiOunTikég kau Aoyikég mpdeis mévw o €va 1} dvo opiopaTa
amotedolv  Toug  POoiKOUG  HETOOXNHOTIONOUS — bedopévwv  TTou
mpaypatomolobvTal oe éva pE. O pE mepiéxer pia apiBpnTiki kar Aoyikn
povéda (ALU, arithmetic and logic unit), yia auté 10 O0kOT6. O €vag até
ToUg U0 KaTaXWPNTES AUTAS TN povadag, o ovoowpeL TS (accumulator),
KpoTG éva Opiopa. O GANOG, €vag TTPOCWPIVEG KATOXWPNTIG, KPOT& TO
bevtepo Spiopa (BAETTE 0).2.6). MeTé TNV oAokAfipwon piag apiBunTIKiG N
hoyikris Tpdéng, To aTmOTéAEOHA QUTHG TOTTOBETEITAN OTOV OUOOWPEUTI
QVTIKOABIOTAVTOG £TO1 £va OTT6 T APXIKG OPIOPATA.

H ALU efvor ikavi va ekTedéoer Tig TrapakGtw Tpaéeis mave o€
duadikd dedopéva:
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» Avadikn TTpéoBean Kal apaipeon

* Aoyiké KAl (AND), H (OR), atrokAeioTik6-H (XOR)

* JupTAfpwpa (complement)

e OAioBnon kai repioTpo@r] aploTepd 1) 6e§ié (shift, rotate)
e MoMamAaoiaopds ko diaipeor (oe uE Twv 16 bits)

H ALU mepiéxer emiong évav apibpé and flip-flops mouv ovopalovran
onpaieg (flags), o1 omoieg amoBnkevoLV TIANPOPOPIES OXETIKEG HE TO
aTmOTEAEOHG piag apiOpnTIKAS 1 Aoyikris Tpa&ns. Aappavipeveg 6Aeg padi ol
onpaieg auTtég dnpiovpyolv évav katayxwpnth onuaiag (flag register). Na
TOopGOelypa gl onpaia Sefvel av TTPOEKVIPE KPATOUUEVO OO TO IO
onpavTikG bit peTd amé pia mpdaEn mpéobeons. Mia GAAN onpaia deixver av
TO amoTédeopa oOTov OLOOWPELTH pias TPGEnNg eivon  pndév. O
mepioodTepol pE mepiExouv moikidia onpaimv TTou  afloTrolovvTal OTNV
ekTéAeon eidIK@OV evroddv. Na mapaderypa pia evrodn diakAadwong propel
VO EKTEAEOTET HOVO v EXOUHE KPATOUHEVO OTINV TIPONYOUHEVN EVTOAR.

Y& TTOMEG EQAPHOYES eival KOAG va avaTrapioToUpe Ta dedopéva ot
duadikG kwdikoTToINpévn dekadikr poper (BCD). H ALU trou gaiveTal 0To
oxXfjHa TTEPIEXEl TTPGODETN AoyIK] YIO VO TTPOCOPHOCEl TO ATTOTEAEOHOTQ
mp&Eemwv TTpéobeong otav Ta opiopata eivan dedbopéva oe poper BCD. H
TTPOCAPHOYN QUTH ATTAITEN TNV EKTEAEOT) TIPOOOETNG EVTOANS.

L/ Eowrtepixog Aiadpopog Twv 8 bits
j{l

ZUOOWPEVTHS

Mpoowpivog
KaroxwpnTis

Ixfpa 2.6 ApiBunTiki-Aoyikr} Movaba
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2.3 H Kardotaon Tov Mikpoeme§epyaoTry

To oUvoAo TNG TTANPOPOPIaG TTOL TTEPIYPAPEI OAOKANPWTIKG TN @GO
otV omoia PpiokeTal évag PE o€ 0TOI0OATTOTE ONpEID TNG EKTEAEONS EVOS
mpoypdppaTog eivon n kardoTaon (status) Tou pE. H kardotaon evég pE
amokTd 16iiTepn PapliTnTa OTOV N EKTEAEON EVOG  TIPOYPGHHATOS
dlokéTTeETON KO OUVEXICETQI QPYOTEPQ. AG LTTOBECOUHE TNV TEPITITWAN
evog UE Tou €xe1 600 EeXWPIOTA TIPOYPEPHATA OTN PVARN: TO THAHO A KOl
10 Tpfua B. Ze kG&moio onpeio kot T SIGpKeia EKTEAEONG TOU
TPOYPGHHATOS A, Eival aTTOPAITNTO Va eKTEAEOTE TO TTpdypappa B. AuTr n
ETOPOPGE TOU eA€yxou OTO TIpOYypappa B atroutel woTe o HETPNTAS
TPOYPEHPOTOS VO popTwBEei pe T HievBuvon évapéng Touv TTPOYPAPHATOS
B. Av petd Tnv olokArpwon Tng EKkTEAEOong Tou TPOYpdppaTtog B, To
npdypoppa A eivar avaykoopévo va  favopxioel amé Tnv apxr, T&
anmotedéopara Tng emeepyaoiag pv TN diakom Ba xaBouvv. Eav 6pws n
karGotaon Touv ME TR omiyp Tng Odiokomng owBei kKol apydTEpQ
amokaTaoTaBel, 1 emeepyaoia yopva TTow OTO TPOYPAUPG A XWPI§ VO
XxaBolv T AMOTEAEOPATO TNG TIPONYOUHEVNS ETTECEPYOOITS.

H mAnpogopia Touv Teplypdgel TV - KarGoTtaon Tou  pE
ovpmepAapPavel T TTEPIEXOHEVA TOU HETPNTH TTPOYPOHHATOS, TOU
OLOOWPELTI], TOU KATOXWPNTH ONHOIAG KOI TWV KATAXWPENTOV YEVIKOD
OKOTTOU.

H diakomn piag oeipiaknig emelepyaoiag TPOYHOTOTIOIEITOl HE TNV
ektéAean piag evTOANG KAOTG LTTOPOLTIVAS 1) AT OTjHA TTPOEPYOHEVO OITTO
efwtepiky ovokevrj. H evroA] kAfjong vToOpouTiVaG TTPOKOAET I
SlakAGdbwon a1rd €va PEPOG TIPOYPAHHATOS 0t GAAo, TnVv vTropouTiva. H
bietBuvon TN apxris TNS LTTOPOLTIVAS Eival PEPOS TNS EvTOARS KAjons. Mia
efwTepikry ovokevr] pTropel va TpokaAéoel diakom LAikoU (hardware
interrupt), pio dlakAGdwon oe pic Tpokabopiopgvn BEon pvApng oTav n
efotepiky ovokevry amaitei eummpétnon. H Béon pvApng otnv otoia
yiverai n) diakAGdwon eivar n B€on évapéng Tng vropouTivag eSuTIMPETNONS
NG OLOKEVNS TTOL TTPOKGAETE Tr) biakoTT.

H oToifa (stack) eivon pia dopr] amobrikevong otnv omoia o uE owlel
TO TTEPIEXGHEVA TV KOTOXWPNTWV TOU KATA TNV KARON LTTOPOUTIVAV KOl
blokor@dv. H oToifa amoTedeitan o6  Eva OUVOAO  OUYKEKPIPEVO
evromopévev BEoewv oTnv eEWTEPIK pvijpn avayvwong/eyypagns (RAM).
Evag deiktng oToiBag (stack pointer) eivar amapaitnTog yia va defxver Tn
bievBuvon evig katoxwpnTr 1j piag Béong péoa oTn oToifa. AvGAoya pe Tnv
o0pBaon Tou XpnoIpoTroIEiTal OTOV OUYKEKpPIPEvo HE, auTh n B€on oToiBag
givan eite n TeEAevTaia ypappévn B€an eite n emépevn diaBéoiun B€on yia
ypdupipo. O deikng oToifag eivon oxedIOOPEVOG Pe TETOIO TPGTTO WOTE TA
bedopéva va Siafdlovrar amé Tn oToifa pe TNV avTioTpo@n OeIpG pE TNV
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omoia ypagpTnkav. AuTh n dopr] amoBRKELONG AVOPEPETAI WG HVAHN
TEAELTOIO-E10EPXGPEVO TTPWTO-EE€pXSHEVO (LIFO, last-in first-out). ETropévmg
n mpootédaon bdebopévwv amobBnkevpévov otn oTtoifa eivan BaoikG
oeIpiakn Kai 6x1 Tuxaia.

H eyypagn dedopévwv otn oToiBa ovopdletar Asitovpyia PUSH evad n
avayvwon ovopaletar POP. Na va avakTrijoovpe éva aToixeio Anpogopiag
amé TN oToifa TpémEl TPDTA va avakTAoOLUPE GAa Ta OTOIXEIX
mAnpogopiag Tov efiyav eI0axOel PTG aTrd AUTE.

2.4 Karnyopieg Mikpoeme€epyaosTmv

To 0x.2.7 eikoviCer TNV eEENIEN OPIOPEV@OV QVTITIPOOWTTELTIKWY HE
YevikoU  okomoU. Oi  OIOKEKOPUEVES YPOUHES QVTITTPOOWTIEVOLY TNV
Xpovodoyiky oeipd eEENIENG Twv ovokeLWV (TTOPSN' auTG Ta péAn KGO
KAGOov e€€AiEng dev eival TavTa ovpPaTté peTao Toug).

Zto Tapamdvew oxfpa o1 pifeg kGBe oikoyéveiag TepIPaAAovTar aTmé
éva HITA6 kOKAo. Na rapaderypa Tng oikoyéveiag Motorola 68000 givar 6ol
apxiTekTovikG oupBaToi amdyovor Tov 16-bit pE 68000. MapaTnpeioTe Toug
TPEi§ TOTTOLG oL eEeAiXTNKAVY 0TS T pilar KGOE OIKOYEVEIDS:
1. 8-bit pPs (68008, 8088). H kipix HIAPOPE ALTWOV TWV KEVTPIKDOV
povadbwv eme€epyaoiag (CPUs) pe Tig avrioToixeg pideg Toug eivan o 8-bits
eEwTePIkGG Biadpopog debopévawv.
2. Avénpéveg 16-bit CPUs (68010,80286). [evikG auT6g 0 TOTIOS TIPOOQEPE!
EIKOVIKN pvrjpn kaBwg kai GAAeG duvaToTnTeg diaxeipiong pvrpns.
3. 32-bit pPs (68020, 80386). AuTol 01 TOTIOI £XOUV pN TTOAVTTAEYHEVOUG 32-
bit diadpdpovg bievBOVOEWY kol dedopévwv kal GAAeg duvaTrdéTnTES
EMTTAEOV QUTWV TTOL £X0LV 01 PidEg TOUS.

On kOpieg diagopég Tou PE 68000 atré Tov 8086 eiva:

* O 68000 dev TToAuAgkel ofjpaTta dieGBuvong kon dedopévav.

* Avti yia EexwploTEg ypappég diakotrg paokag 1| 6x1 XpnoipoTroiel éva
0UVOAO 116 YPOPHES KWOIKOTIOMONG TTPOTEPAISTNTAG.

* O 68000 dev XpNOIPOTIOIET TNV TEPOXIOPEVT TTPOCEYYIOT PVIHNG.

* To oUvoAo evTOA®Y TOU Eival TIPOCAVATOAIOHEVO OE PIKOS pIaS AEENS.

Ze avtiBeon pe Tov 68020, o 80386 bev mepiExer on-chip ypriyopn
‘pviiun (cache). O kiKkAog diadpdpov Tov TAPSA auTd, diapkei pévo dvo
mEPIGdOLS poAoyioy, kGvovTag duvaTth Tn xprion pias off-chip cache pvipns.
A6 Tnv GAAn pepid, o 80386 mapéxer on-chip duvardTnTeg diayeipiong
HVIHNS.
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Owkoyéveia INTEL Oikoyéveia MOTOROLA

-

Ixqpa 2.7 EEENEN pikpoemreEepyaotadv INTEL kot MOTOROLA

2.5 ApyirekTovikn Tov pE 8085\

ITig emOpeveg OgAideg, Ba  TTOPOVOIGOOUHE ME  TIEPIOOOTEPES
AemrTopépeieg Evav amé Toug o diabedopévoug 8-bit uE, Tov 8085 Tng Intel.
H yvddon tou ovykekpipévou pE Ba PonBroel mpaypaTikG oTnv epTrédmon
NG APXITEKTOVIKAG TWV HIKPODTTOAOYIOTMV YEVIKOTEPQ.

O pE 8085 ammoTéAeoe MPETUTTO KAl TTPGOPOHO PEPIKWV ATTG TOUG TTIO
loxupoUs pE (6TTws o1 80386 kau 80486) TTOU PTTOPET KAVEIG VO GUVOIVTHOEI
ofjpepa. Mpdypari, o1 apxés oxediaong Twv ovyxpovwv HE (kupiwg Tng
Intel) avravakdoiv Tn Paocikf @idoco@ia Tou 8085 pe TOANES (PUOIKG
kaivoTopies. AuTé ovveBer e€'aitiog Tng emiTUXNUEVNS oxedbiaong Tov 8085
ka1 TnG eveAIEiag TTOL AU T TTPOOPEPEL.

2.5.1. Meprypagn Tov 8085

O 8085A eivan évag 8-bit pE kaTédAAnAog yia éva gupliTaTo QEAOp
epoppoywv. Exer vdomoinBei oe éva chip pe texvoloyia NMOS oe éva
TakETo diaoTdoewv 4.1x5.5 mm?2 pe 40 akideg (pins).
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H moAuTrAokGTNTG Tou €ivan Tng TGENg Twv 6.200 transistors eva
TTOPEVOETIKG ava@Epoupe OTI T OTIyp Tov ypégovTal auTt& (1994) pE
Twv 32 f 64 bits kaTaokevGlovran pe TOAUTTAOKGTNTES TNG TAENG TOUL
1.000.000 transistors. To oeT evroh@v Tov 8085A amoTeAeiTan amé 74
eVTOAES, evad 010 oXfpa 2.8 BAémroupe Tn diGragn akidbwv Tou pE.

Mpiv TTPOXWPNRO0oLHE TEAOG OTNV ECWTEPIKY APXITEKTOVIK Tou 8085,
yia TNV 10Topia, avagpépovpe 6Ti o 8085 ATav n amdvrnon Tng Intel oTov
780 Tng Zilog n omoia TraipvovTag pePIKOUS amré Toug pnxavikois Tng Intel
ou oxediaoav Tov 8080 pmijke oty ayopd "kKAéBovtag' £Ton €va pépog
avtis amé Tnv Intel. Etor GMwoTe efnyeital To Yeyovég Tng HEYGANG
opoI6TNTAg TV 3 auTwv PE (amé mpoypappaTioTiki Gmoyn o uE 8080 kai
o pE 8085 eivar amréAuTa oupPaTol, eKTEG amé b0 TPOTBETES EVTOAES TTOU
dbiaBéTer o 8085).

O 8085A Aeitovpyei pe TGon +5V epappoopévn otnv akida Vee, Kai
yeiwon otnv akida Vss. H ouxvetnTa Tng E0mTEPIKAG YEVWATPIOG POAOYIOU
n omoia ouvyxpoviCel Tig Aeitovpyies Tng CPU kaBopiCeTtan amé €va
kpvoTaAo TTov ouvvbéeTal oTis akibeg X1 kai X2. H yewrTpia poloyiou
(internal clock generator) ToAavT@veTan oe HITAGOI CLXVETNTO OTTG QUVTH
Tou HE. M’ auTév Tov TPOTIO €vag kpioTaAlog .. Twv 6MHz bivel pia
eowTEPIKA ouxveTNTO poloyiol ata 3MHz. H akida CLK (OUT) pog divel
otV eowTepiky ouxvéTnTa Tov PE éva ofjpa poloyiol (clock signal) To
OTTOi0 PTTOPEl VO XPNOIHOTIOINBEl YIX TO OUYXPOVIOPS EEMTEPIKWV
OLOKELWDV. TEAOG, 01 LTTGAOITTEG QKIDES TTAPEXOLY TIG YPOAPHES DIELBVVOEWY
(Ag-A1s), deBopévav (ADg-AD;), eAéyxou (RD,WR , ALE, HOLD, HOLDA),
oeipiakdv Sedopévav (SID, SOD), kai Siokotradv (INTR, INTA , RST7.5,
RST6.5, RST5.5, TRAP).

B085A
x1 01 40{] Ve
x2 2 39{] HOLD
RESETOUT [I3 38[] HLDA
soD 14 37]] CLK (OUT)
SiD {5 36{ RESET IN
TRAP [|6 35[] READY
RST 7.5 7 34[ IO/M
RST 6.5 [|8 33[ 51
RST5.5 (19 321 RD
_INTR [J10 310 WR
INTA [11 30(] ALE
ADO [} 12 29(] so
AD1 []13 28] A15
AD2 [114 27{ A14
AD3 []15 26[] A13
AD4 [16 25( A12
AD5 [[17 240 A11
AD6 [18 23[ A10
AD7 119 221 A9
vss [120 21[] A8

Ixrjpa 2.8 AiGrafn axkidbwv Tou pE 8085
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‘Eva pY-X pe BGon Tov pE 8085 ptropel var dnpiovpynBei pe Tn xprion
uvnuaddv ROM kot RAM kaBdg kai KUKAWpATY Tao omroia epiéxouv 1/O
mépteg. ETol, 070 0%.2.9 @aivetal éva TETolo pY-X. O 8085 eivai 1kaveg va
omevBuVBEl péxpr oe 64Kbytes (1 byte= 8 bits) pvung a@ol o1 YPOoHpES
bievBovoewv Tou eival OUVOAIKG 16 (AO-A15) kai agou 216=64x210=64K.
Ta 8 amé avrd Ta 16 bits (A8-A15) mapéxovral ot evBeiag OTIg
TPIKOTGOTOTES OKIOEG BievBuvoewv (three-state address pins) eved Ta GMa 8
bits A0-A7 efvan TroAuTAeypéva (multiplexed) pe Ta bits dedopévwv DO-D7,
oxnpaTiCovrag €1ai Tig Ypappés ADO-AD7. Na onpeiddooupe 6TI He TOV 6po
mOAOTIAEEN evvooUpe TTOAGTIAEEN O0TO Xpovo: o' GAAa XpoviK& BIaOTApOTA
evég kUkAov Aeitoupyiag Tov pE o1 ypappég ADO-AD7 peTagpépouv bedopéva
(data) kau o GAAa SigvBUvoelg. ETol, otnv apxr KGBe avagopds oTn pvriun,
o 8i66popog ADO-AD7 €éxer vOpipn SigvBuvon n  omoia  KAEIBOVETI
e€wTepIKG o6 KGTolov kaToxwpnTh (Address Latch) mrpokeipévov o’ 6An
v uTéoin SiGpkeia Tou KUKAOL auTOV va €xouvpe Tn diebBuvon oTnv
omoiar aTTELOLVGHAOTE (yia BiGBaopa 1 eyypoagr).

‘ETo1, 01O 0).2.9 yia Tap&derypa (TTou gival avTITIPOOWTTEVTIKG TNG
oxediaong pY-X) n povéda Address Latch Twv 8-bit KAeidwver Tnv TipA Twv
A0-A7 a6 Ta ToAuTAeypéva ADO-AD7 Gtav €pBel To ofjpa ALE (Address
Latch Enable). lMpogovws, o B8085A evepyorroiel auTé TO Ofpa TNV
KarGMnAn oTiypp 6tav To address/data bus €xer d1e68uvaon OTIS YPOUUES
T0U. AMEG XPOVIKEG OTIYHEG, KATG TN BIGPKEIA HIAG QVA@OPAS OTr PV O
pE evepyorroiel T ofpata RD 1§ WR mrpokeipévou va koaBopioel ov
mpdkeITal yiad avéyvwon 1 eyypagri. 1o 0X.2.10 BAémovpe TO KUKA®HG
mov ypeileTon o 8085A yia va amomAé€el TAfpwg TO  BiGdpopo
SievBvvoEwV/bedopévav dnuiovpydvTag padi pe T LTIGAOITIGN CTHOTO TOU
HE TENKG auTé Tou ovopdlovpe BiGdpopo 1| biawAo Tou OLOTAPATOS
(System Bus). '

)
Xl X2 8 .
A8-A15 Address Bus (AO-A15) >
i !
ROM In/Out Input
ALE
8 8
EAD Data Bus
— Reset In IT |
8085A ﬁ)} m{ 10O/M Control Bus

Ixrpa 2.9 MikpobTrodoyioTiké ovoThpa 8085
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O1 mépTeg £106d0v-£E6600L (I/O ports) Paoiké prropolv va BewpnBoiv
ws e§WTEPIKOI KOATOXWPNTEG. MTTOpoUV va TIPOOTTEAQOBOUV WS KOIVES
B€oeig pviipng, oAAG evOAAGKTIKG UTIAPXEl Kai €va €10IKG OeT evTOA@V (IN,
OUT) o1 otroieg propouv va mpooTtreAdoouy pia iépTa E/E. Akpifag auté
TO YEYOVOS eivan TTou 0dnyel oe 2 SIa@opeTIKOUG TPOTTOUS XEIPIOHOU TWV
Bupdv E/E: TNV TEXVIKY PEOW TWV EIBIKAOV EVTOADV E10660V/eE6dOV, KOu TNV
TEXVIK] HE Qmeikévion pvipng (memory mapped). O 8085 pmopel va
TPOOTIEAGOEI PEXPI 256 TOPTEG €106060L Kai GAAeg TOoEg £€660L pe T
XPrion TV EISIKWV aQUTWY EVTOADV.

Ava@opa oTig TTopTeg E/E () omn pvijpn) emtoyxavetal ws e€As. OTav
0 8085 mpoomeAavvel B0pa E/E (n omoia €xer 8-bit dievBuvon) Ta bits ADO-
AD7 amotelolv Tn SiebBuvon Tng ovokevrg ov Bédovpe va "dovpe" ka
emmavoAapfavovranr kai oTa bits A8-A15. Emmopévwg n mépTa E/E apkei va
atrokwdikomoifoel Ta bits ADg- AD; | Ta Ag-As. Eva TOAO onpovTiké ofpa
mrov oupBoAileTal wg 10/ M ekbibeTan amé Tov pE Trpokeipévou va deifel av
TTpOKE!TGI yia avagopd oTn pvr']pq i oe E/E. Otav n Téon otnv akida auTy
eivar oTo Aoyiké "1" AdapBdver xdpa kikAog E/E aliadg n avagpopd eival o
pvipn. Ta ofpora RD, WR kai 10/ M xpr]mpmmlouv'rm ot 0)(&:6!0(01]
OUOTNHGTWV TIPOKEIHEVOL V& YIVETQI OWOTA N avayvwan 1| eYypoagr ot
pvijpn 1 oge BVpa E/E. MepioodTepa Gpwg yia To BEpa TNG EMITUXNHEVNS
OUVOEONG TWV TTEPIPEPEIOKWV povadbwv pe Tov PE Ba avagepBouv ot
ETMOPEVA OXETIKG Ke@GAaia (pvipn, 1/O, diokomég KkTA.). ITn OuLvéxela
BAEToupe pia TEPIANYPN TWV AEITOUPYIOV TTOL OXETICOVTON PE T OHHATA
Tov 8085A.

Aadbpopog AievBuvong
Ag-A;s Ta bits rou kaBopiouv pia 16 bit SiebBuvan oty pviipn f pia 8 bit
dievBuvaon E/E. Ta bit Ag-A; givan TToAvTTAsYpEvVOo pe To HiGdpopo dedopévmy.

Aiadpopog Asdopivwv

Dy-D; O1 ypappég dedopévwy, moAvtrAeypéves pe To address bus (ADg-AD;).
e kGBe kOKAO pnxavig kat& tnv 2n kai tnv 3n T-katdoTtoon (BA.
Tapaypa@o 2.5.4) oTI§ YPaPHES auTEg LTTAPYOLY dedopéva.

Aiadpopog Karaoraong

So S1, 10/ M Ta 3 auTé ofjpata kaBopiovv Tov KUKAO pnxavrig Tou pE, kai
ekdidovral otnv apxp kGBe kUkAov. MTropolv va pavTaAwBolv oTnv
apvnTiki akpr) Tou ALE.
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! EAéyyov

RD To orfjpa auTé deixver 611 amhf:ypavq pvipn f| ovokevr] EE eivan yia

b kai 0 diabpopog debopévwy eivan EToipog.

R Ta dia pe T RD aMAa yia ypaynpo.

m Av givan evepyo katd Tn diGpkeia kUkAou read ) write Seixvel oTi n

‘ebwrepiki ovokevr eivan €Toipn va oteider | va SexTel dedopéva, aAhiis o

| pE Ba mepipéven (pexps va evepyoTroinBei To ready).

'HOLD Acsiyver omi évag dGAMog eme€epyocoTris {nTd TOov £Aeyxo Twv

Biabpopwv dievBuvong kai Sebopévawv. Maipver Tov é?\t:yxo oto TéAog NG

ng peTagopds dedopévwv. O 8085 maipvel iow TOV EAEYXO TWV
v éTav (!TfEVﬁpYOTI’OIr]GEI T0 ofjpa auTl. Katd Tn Sigpkeia ou

‘&ivan evepyotroinpévn n karGotaon HOLD o1 ypappés address, data, RD,

WR, 10/ M eivan amoouVebepEves.

HLDA Avayvidpion tng aitnong HOLD. Amrevepyomoieitan padi pe 1o ofpa

HOLD.

Aiibpopog Alakowev

INTR, RST 5.5, 6.5, 7.5 levikov okomol biokomés. [MepioodTepa oTo
10 HIaKOTTAV.

INTA Avayvapion Siakots. (BAéTre ke@GAqIo AIGKOTIGV).

TRAP Aiaxotr] TTou dev embdéxeTan pdoka (non-maskable interrupt). Exer Tnv

uPnAGTEPN TTPOTEPQIGTN T TG KGOE drakoTr).

RESETIN MnbeviCer Tov PC, IE, HLDA flip-flops. Ta address, data kau control

buses eivan aroouvbedepéva.

RESETOUT Acixver ot o pE €yive reset.

Ala Zrjpara

X, X; Obnyolv T yevwnTpia poAoyiot Tou pE.

CIK E€obog poloyiol yia Tov OLYXPOVIOHS TwV GAA®WY OULOKELGV TOU
OVOTHHATOS.

SID lpappn osipiaxig €106dov. To debopévo o’auTh TN ypappr QopTOVETQ
gTov kaTaxwpnTr A pe Tnv eévroAn RIM.

SOD Tpoppny oaipiakris ££66ov. Opoia, 1o debopévo otn ypappr auTh
MapEXETON HEOW TOL KaTOXWPNTH A pE TN EVTOAL] SIM.

Vee, Vss Akibeg Tpogodooiag TéGong.
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8 AiGbpopog Alevbovoewv

-A1
&//—16>(A0A 5)

LE

7415373 Low "0"

8
oAvmAsyuéva féva )
8085A e Sl bbtvoric VY Aisbpopios Acbopévay

Ixrfjpa 2.10 AromoAUTAeLn dievBuvong amé bedopéva

2.5.2. ApXITEKTOVIKI] TOU 8085

To xovbpik6 diGypappa TnNG £OWTEPIKAG OPXITEKTOVIKAG Tou 8085A
paiveTal oto 0x.2.11. O 8085 mepi€xel éva "mivaka karToxwpnT@v' (register
array) o oToiog £X&l KATOXWPNTEG YEVIKOU OKOTIOU Ko €idIkig Xprions.
ZUYKEKpIPEVQ:

e Eva 16-bit peTpnT Mpoypappartog PC (Program Counter)

 Eva 16-bit deiktn oTiPag SP (Stack Pointer)

 E& 8-bit yevikrig xpriong karoxwpnTés Katavepunpévoug oe (evyn: BC, DE
kau HL.

¢ Eva mpoowpivé Levydap katoaxwpnTadv WZ (Temporary Register Pair).

AKOpN, LTIAPXEI O CLOOWPEVTHS A, 0 TTPOOWPIVES KaTaxwpnTis TMP, o
KaToxwpnTns onpaidv F kon o katoaxwpnTtis evioAdwy IR yia Toug omroious
Ba yivel AGyog apydTepa.

O PC amevBivetal o€ evToAég oe omroiadrjmoTe amé Ti§ 216=65536
Béoeig pvrjpng ou pTropel va bel o 8085. OTtav n akida RESETIN eivar oTo
Aoyiké "0", o PC traipver Tnv Tip} 0000H, kai 6Tav To RESETIN avayvpioe
oTo "1" n povéda eAéyxou (Control Unit) peTagéper Ta mepiexdpeva Tov PC
oto Address Latch (e€wTepikd chip), mapéxovrag éror Tn diebBuvon Tng
TPWDOTNG €VTOA)G ToU Ba eKTEAeOTEl. AUTO OUVETTAyeTal OTI TTAVTA 1)
exTéAeon mpoypappdTwv ot pY-X Paoiopévo otov 8085 Lexiva pe Ty
evToAr] mou PBpiokeTan otn B€on pvipng 0. " avT6 o1 TPWTES QUTES BEOEIG
pVvAENS mTavTa TepiExovral 0t pviipes ROM kan emTpétrouv pe TO
mpoypdppaTa Tou  Tepiéxovy, duvarétnTa xprons Touv pY (Baoikég
pouTiveg £10660v/eE660v dedopévav). Etriong emiTpémrouv Tov EAeyxo KaArg
AeiTovpyia Tou pE, TNG ROM kai RAM kai Tou OUOTHHATOS YEVIKOTEPAL.

O1 evroAég Tov 8085 €youv prikog ammd 1 éwg 3 bytes. To pwTo byte
mavTa mEPIEXEl Tov kKdika AeiToupyiag (Operation Code) | aAicdg OP code



APXITEKTONIKH TOY pE 8085 MAP. 2.5 39

f pe GAa Adyiax To €ibog TnG €VTOAG TTOL avakoAeiTon (MOV, STA, JMP
kKAtT.). Me Béaon auTté To TpwTo byte  CPU eivan og B€on va yvwpiCel e6v n
evTOA] TrepdapPéver emmrpéoBeTa bytes ko TOOQ, Ko OKOPQ TTOIEG
AeiTovpyieg Ba eKTEAEOEI OTN OULVEXEIQ, TTOIG T TQ OHpaTa Ba TIPETTEN
EVEPYOTTOIOEI KATT.

Karé m didpkeia Tng avakAnong Tng evroArg (Instruction Fetch) To
mpwTo byte peTagépetar aé TN pvijpn péow Tou efwTepikov diadpdpou
bebopévav (Data Bus) oto data bus buffer latch (ecwTepiké) kai TéAog oTov
karoxwpnTr evToAdv (Instruction Register). O PC 167e av€aveTan autépaTa
katd 1 oméTe Oeivel OTNV ETMOPEVN EVTOAN Qv 1 TWPIVI] TIEPIEXEI Povo 1
byte j oTo emépevo byte auTrg Tng evroArig av n evtoAr TepiExel 2 A 3
bytes.

RST&.5 TRAP
INTR INTA' RSTS.S RST7.5 SID 50D
i ! A
EAEMXOT AIAKONON I
»
8-bit Eowrepxos AiaBpopog

Koraywpqris B | Kereywpnris © 1

, ® @) '

Trm ' I T || : || Kaoywpards D | Keoywpnrs € [

. jw ? ® ®

| 1 » | Karaywpnis H | Koraywpnrig L
> am [ ® @

Asiwrng Ivoifas (5P

(18}
Merpg Npoypdpparog tPC}r“)
i Latch AedBuvens

XPONIZMOE KAl EAEMXOX pe Asknon/Mekoon __(16)
S s o
| lu e :
0 | T“—-—'—\ | [ |
ir | ]
0ol IR DMA  RESET N7 L/ b
| il g | opovarTiS i &
A AsziBovomg G S
MREE) | - T
axour A oo Al oM HDLD* RESETIN ® [
HLDA  RESET OUT
AB-ATS ADO-AD7
Aibpopos AicuBivoraw Ardbpojiog
AebopfwoviArvBuvasaw

Ixfpa 2.11 H eowTepikr) apxiTektoviki Tou pE 8085

Itnv mepimTwon piag evroAg oM@V bytes (multibyte instruction), n
povGda eA€yxou Trapéxel OAeg TiG TIPOOBETES AeiToLPYiEg avayvwong Yia Ta
emépeva bytes 6rwg fén ermdOnke. M’ avTé To okoTd, N povada eAfyxou
Tou 8085 xpnoigotroiei Ta orjpaTa ££660L Touv ATTOKWOIKOTTOINTH EVTOAWY -
KaBwG Kol GANa eEWTEPIKG OHHATA- OUTWS WOTE VO HTTOPECEI VO TTAPAYE!
T KaTGAANAQ ofjpaTa Xpoviopou (timing) kaBwg ko eAEyXoL £€WTEPIKDV
ovokevwv. ATag kai 6Aa Ta bytes Tng evToArg £xouv @opTwBel oTov pE, n
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eVTOA] ekTeEAeITal. H eKTEAEOT QOPOA®S, PTTOPEI VO ATTAITACE! HETOAPOPA
bebopévav amé Tov 8085 oTig povadeg pvripng fi E/E kai avrioTpoga. MNa
TéTOIOL €ibOUG peTaopés n diebBuvon Tng ovokevrg pviApng f E/E Tou
TpGKeITon vo TpooTreAaoBel, kai n omoia (igvBuvon) €xel povToAwOEl oTO
Address Latch, épyeTar amé Tnv vToAn TToU avakAOnke fj amé Eva (evydp
KOTOXWPNTWV TTou Xpnoipotroiidnke oav defktng dedopévwy (data pointer):
HL, BC fj DE.

O1 6 YevikoU OKOTTOU KOTOXWPNTEG OTOV THvVaKa kaTaxwpnTtwv (B, C,
D, E, H, L) pmropoiv va xpnoipotroinBoiv eiTe wg amloi 8-bit kaToxwpnTég
eite oav 16-bit {evyn kaTaxwpnT®y. To TPoowpPIvé (e0YO§ KATAXWPNTWY
WZ, dev eivon TrpooTedGoipgo oTo XpRoTn (dnA. oTov TTPOoYPappaTIoTH) Ko
XPNOIHOTTOIEITAI OTTG TNV HOVAOQ EAEYXOUL YIO TNV EOWTEPIKA EKTEAEDT TWV
evioddv. Mo mopéderypa 6tav  amevBuvopaoTe ot évav  eEWTEPIKS
KOTOXWPNTH YIO HIa peTO@Op& dedopévwv, 0 WZ XpnoigoTroleiTal yia va
KPOTHOE TTPOoowPIvVG T diedBuvon atmo pia eVTOA avayvworng HETO OTOV
8085 péxpi n 6ievBuvon va peTapepOei oTo Address Latch.

O 16-bit deikTng oToiBag SP, eivan oTnv ovoia évag deikTng dievBLvVONg
TG kopu@rig Tng oToifag n omoia PpiokeTan oTnv e€wTepikn pvrpn. Qg
YVwoT6, n oTtoifa XpnoigoTroieiTal Kupiwg yia TIG KANOEIS OIGKOTIOV Kl
UTTOPOLTIVAV. [MepIooGTEPEG AeTITOPEPEIES YIar TN Xprion Tou Ba 60800V aTo
KEPGAQIO 5.

H apiBunTik kou Aoyikf povada (ALU) Tou 8085 exkTeAel apiBpunTIKES
Kol AoyiKEG Trpaielg Tévw oe dedopéva. Ta opiopaTa amroBnkevovTal O€ 2
KATaXWPNTEG OLOXETIOPEVOUS Gueoa pe TNV ALU: Tov 8-bit oucowpeuTh A
(accumulator) kai Tov 8-bit Tpoowpivé katoaxwpnTr (TMP - temporary
register). O OVLOOWPELTHS POPTWOVETA QTG TOV EOWTEPIKG SiGdpopo Ko
PTTOpEl Vo HETOPEPEl debopeva Tpog To eowTePIKO bus, dnAadr prroper va
xpnoipotoinBel T600 wg KaTaxwpnTig Tpoopiopoy (destination register)
600 Kal g KaToxwpnTAs TTPoéAevong (source register) yia dbedopéva.

O mpoowpivég kataxwpntis TMP kpatd yia éva dedbopévo xpovikd
SIGoTNHO éva aTTé TO OPICHATA KOTG TN BIGPKEIR pIaG apiBunTIKAG/AOYIKI|S
AeiTovpyiag. Omrwg Kot 0 kataxwpnTig WZ dev eivon rpootreAdoipog aTo
XpoTn.

Etriong ovoxeTiopévog Gueca pe Tnv ALU eival ko 0 KaToaxwpnTng
onpaidv F o omroiog 6ivel TTANPOQOPIEG OXETIKG HE TO ATTOTEAEOHATA TNG
TeEAeUTAIOG €VTOAG TOU eKTEAEOTNKE oTov 8085. Na TO OKOTG QULTO
LUTIGpYOLVV TrévTe Onpaies ouvverkng. Eival o1 onupaieg pndeviopol (Z),
mpoorpov (S), 1ooTipiag (P), kpatoupévou (CY) kai fondnTIKOD KPATOUHEVOU
(AC). Zvuykekpipéva, n akpifrig B€on kaBe onpaiag oTov kaTaxwpnTh F eivou:
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Sign Zero Auxiliary Carry Parity Carry
S Z AC P Y

Ta vméhoira bits Tou katoaxwpnT F dev xpnoipotroiobvran (don’t care).
Ektog av avagépeTal SIa@OPETIKG, GTav pia eVTOAN eTmpealel pia onuaia,
v emnpeddel katé Tov ak6AovBo TpoTTo:

Zero: Av TO QTTOTEAEOHX HIOG EVTOANS eival Pndév 161e Z=1 aANicdg Z=0.
Sign: Av To TepioodTepo onpavTiké bit Tov amrotedéopaTtog piag TPGENg
givar 1 761e S=1 aAidg S=0.

Parity: Av To amroTéAeopa piag Tpaéng €xel GpTio apiBpd aoowv (dnA. GpTia
iooTipia) T6Te P=1 cAidg P=0.

Carry: Av n evToAn eiYe wg amoTEAéOpa va TIPOKUPEl KPATOUHEVO (OTT6
mpooBeon) 1} daveikd (amrd agaipeon | ovykpion) T6Te CY=1 aAhikg CY=0.
Auxiliary Carry: Av TTpo€kupe eVOIGHEOD KPOTOUHEVO QTrd TO bit 3 TTpog TO
bit 4 Tou amoTedéopaTog (eppavioTnke dSnAadr pepik vtrepxeidion) TOTE
AC=1 aMiwdg AC=0. AuT n onpaia emmpealeTan amé amAg akpiPeiag
mpooBéoels, apaipfoelg, OLENOEIS, PEIDOEIG, OUYKPIOEIS Kol AOYIKES
npdeis. XpnoipotroleiTan kupiwg o TTPoaBEoelg kai auifoelg dekadikwv
M000THTWYV. TO KPATOUHEVO QUTG XPNOIHOTIOIEITAl aTrd TNV EVTOAr DAA i
v dekadikn) TTpocappoY.

To eowTepik6 bus dedbopévwv Tov 8085 £xel prikog 8 bits kon peTopépel
evioAés kou Sebopéva peTall dIa@opwV ECWMTEPIKWY KATAXWPNTWOV 1| OF
efotepikés ovokevég p€ow  Tou  TOALTAEYHEvou  diadpdpou
bievBuivoewv/bedopévav oTov pavbodwTr atropévwong Tou (buffer latch).
Avté To dimAiig katebBuvong, TpikatdoTaro address/data bus buffer latch
OMOHOVOVEI TOV EO0WTEPIKG diGdpopo dedopévwv Tou 8085 o6 TOV
gfotepiké  diGdpopo  dievBLVOoEwV/bedopévwovy  ADy-AD; Tng CPU. ZXe
kardotaon e€66ov (output mode) n TAnpopopia oTOV ECWTEPIKG BIGdpOpO
@opTwveTon oTo 8-bit data latch To omroio "odnyel" To address/data bus output
buffer. Avéhoya AeiTovpyei ko 0 amopovwTg SievBivoewy Ajy-As. O
E0WTEPIKOI QTTOHOVITEG BpiokovTan Ot KOTAOTOON OTTOKOTIS KOTG TN
didpkeia AeIToupyItdy €10600L i AEITOLPYIY TTOL dEV ATTAITOUV HETAPOPA.
It karGoTtaon €1066ov Twpa, Sedopéva amé Tov efwTepiKG SiGdpopo
PETOQEPOVTON PEOW TOL EOWTEPIKOD Sladbpdpov bedopévwv e KGETTOIOV

EOWTEPIKG KATOXWPNTH.

25.3. Xpoviopog kai akoAovBiakéTnTa Tov 8085A
Onwg €xel emwBel Ko OTa YEVIKG Trepi apXITEKTOVIKNG HE, Of
kavoviki AeiToupyia, o HE avakodei kon ekTeAel EVTOAEG akoAovBiakd, Tn pia
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HETA TNV GAAN péXpPI Vo ouVaVTHOE pia evTOAr "oTdong', HALT (HLT) omoTe
Kou oTapaTd péxpl va evepyotroinBei éva ofpa diakotrrig TRAP 1] RESET.

H avékAnon kai exTédeon piag evroAng ammoTeAel évar KUKAO eVTOAAS O
OTIOI0g HE TN OEIP& TOU TTOTEAEITQN ATTO pia 1) TTEPICOOTEPES AEITOVPYIES
avayvwong 1 eyypa@ris otn pvipn fj oe povada E/E. KéBe avagopd oe
povada E/E | otn pvApn amoaTel Eva KOKAO pnxavilg, OUVETIWG KGBE popa
Tov €va byte dedopévwv peTagéperal amé | pog Tov 8085 €vag KUKAOG
pnXovis eKTEAEITAL.

Z1ov 8085A vrépyouvy 7 BIa@OPETIKOI TOTTOI KUKAWV PNXavAS:
. AvéikAnon kwdika (OP code fetch)

. Avéryvwon até Tn pvijpn (memory read)

. Eyypagn ortn pvijpn (memory write)

. Avéryvwon 1/O (1/O read)

. Eyypaen /O (1/O write)

. Avayvipion diakoTig (interrupt acknowledge)

. "Agpyog" kUkAog (bus idle)

NO U bk WK =

Ta Tpia ofpoTa KATAOTAONS, I0/M, $1 kan SO Ta oTroicx dnpiovpyotvra
oTnV apxn KGBe KUKAOL pnxavig kaBopilouv ToV TOTIO, KAl TIGPAHEVOLY
VOHIpa Yia 6An T SiIGipKeI Tou KUKAOU. X& ETTOPEVO TTIVAKA PAIVETOI TIWG O
KOKAOI pnxaviis kwdikotrololvTal péow Twv 3 autwv bits. To pépog Tng
avakAnong evroArig oe éva KUKAO evToArg, amaiTel éva KOKAO pnxavis yia
k&Be byte Tng evroAfg mov avakadeital, Gpa n didpkeia TG avaxkAnong
evTOANg eivar ammé 1 €éwg 3 KOKAOULG PnNXavis.

Mivakag 2.2 KokAoi pnxovrig Tou pE 8085

KbxAol pnyaviis I0/M S1 S0 RD WR INTA
AvEKAnOnN KOOIKA 0 1 1 0 1 1
Avéryvaon pvipns 0 1 0 0 1 1
Eyypagr pvipng 0 0 1 1 0 1
Eioodog 1 1 0 0 1 1
E€ob0g 1 0 1 1 0 1
Avaryvadpion diakoTrrig 1 1 1 1 1 0
Aepyog KUKAOG 0 1 0 1 1 1
Avayvapion TRAP 1 1 1 1 1 1
HALT Ts 0 0 Ts Ts 1

Onwg £xel 1dn amwBei, o TPpWTOG KUKAOG pnxavig ot €va KOKAO
evToAng efval TavTa pia avakAnon kadika (OpCode Fetch), agol To TpdTO
byte Tng evroArg eivan To OP code byte.
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O apiBpdg Twv KUKAWV pPnxavig TToU OTTAITEITOI YIO TNV EKTEAEON
piog evToArg e€apTaTal amré TNV OUYKEKPIPEVI TTPOG EKTEAEOT EVTOAR.
Mepikég evToAég Oev amaiTobv TPOoBeTOLS KUKAOLUG HpnXavig omé Tnv
avakAnon Tng evroAng kai HETE. ANeg TTGAI, xpeiGlovTal emiTTA€ov KUKAOLG
pnxavis yia va ypdpouv 1 va diadoovv otn pvipn fj o 80pa E/E. MévTwg,
auTés 0 apiBués kupaiveTan peTadl 1 kal 5 KOKAWV pnxoviig, Kai Kopia
evroAn] dev amautel 6 1} MeEPIOOGTEPOLG KUKAOLG. AG ONUEIWOEl 6TI KUKAOI
HNXOVIG OOV avayvmaoT)/EYYpagr) OTn HVAHN HTTOpEl va oupouv Trapatrévae
amé pia popa o€ £€va KOKAO EVTOANG.

O1 katdAAnAol kOkAoI pnxavig evepyomrololvTal OTmmé T HOVEdO
eAéyyov Tng CPU poAig avtr AdBer To OpCode Tng evToArs.

Ké&Be xiOkAog pnxavig Siaipeital omé 1o poAdl TOU OCULOTHHATOS
(system clock), og éva apiBué kataoTdocwv peTdBaong (transition states)
mo amA& T-karaoTtdoelg (6mwg Toug ovoudler n Intel), o1 oToieg
avTioToiXoUv oTn Xpovikr Trepiodo peTad 2 apvnTik@v peTapfaocwv Tou
maApoU Tou poAoyiol. AnAabdr], pHOAIG €pXETal TO QPVNTIKG PETWTIO VOGS
maApo0 Tou poAoyiol, aAAGdel kan n T-kaTtGoTaon.

210 OXAHO 2.12 QQIiVETOI O XPOVIOUOS TwV KUKAWV eKTEAEONS TNG
evToArig STA 4020H. Me Tnv evToAf auTr HETO@EPETAI TO TTEPIEXOHEVO TOU
kataywpnTt A otn Béon 4020H. Eotw 611 (A)=30H kan 6T1 (PC)=1050H.
Itov TpwTOo KUKAO pnxaviis M1 avokoAeital o kwdikég (32H) Tng evroAng
amé tn 6ievBuvon 1050H. XTig dUo emépeveg B€oeig (1051H kou 1052H)
Bpiokovrar Ta byte Tng SievBuvong 4020H oe avrioTpogn oeip&. To va
karaywpouvTal o1 dievBivoeig apyifovrag amé To XapnAdTepns adiag byte
givam  oOpPaon Tng INTEL Tou okolouBeitan o€ 6Aovg  TOug
pikpoee€epyaaTég TnG. ETol o1 0o emépevor kikAol M2 kai M3 agopoiv
avdyvworn yia va OUPTIANPWOE n evTOAr] TTOU EKTEAEITON OTOV TETAPTO
kokhdo M4. Z1n bdidgpkeia Tou KOKAOL QaUTOD TO TIEPIEXOHEVO TOU
ovoowpevTr (32H) eyypbeperan ot diedBuvon 4020H. MTropolpe va
mapaTnpioovpe OTIS YPappEg ADg-AD; To Xpoviopd Tng moAUTAEéns TnS
dievBuvong (katdoTaon T1) pe Ta dedopéva, Tov ptropel va el0épyovTai
(M1, M2 M3) i} va e€€pxovTal (M4) oTov pE. Ta dedopéva eivan £ykupa oTov
KOKAo Tng avakAnong &evroAlg kou Tng avayvwong otnv opxfi Tng
kardoTaong T3. ZTov KOKAO eyypa@ris Ta dedopéva eivan éykvpa ammé To
péoov Tng katdoTaong T2 péxpi kai To TéAog TS KatdoTaong T3.

O1 evépyeieg o1 omoieg oxeTiCovrar pe  KGBe T-kaTdoToon
mapaTiBevTal oTnV £TT6pEVH TTAP&YPAPO.
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?_d'[ tDpcode M2 (Read) M3 (Read) M4 (Write)
S'?E'oj:)( ©,1,1) 0.1,0 X__[©,1,0) X__l©.0.1)
As-Als:j:XmH X 104 X 10H Y soH
ADO-AD7]

‘

X sor e e 51H 20H A s2ml- sor h A 20n] X 30H
ALE {( /j N (h ]) 7 i ( ) 4 N
o X L7 T \

WR R i

Zyfpa 2.12 Xpoviopds Twv KOKA®V pnxavig Tng evroArig STA 4020H

2.5.4. Aartovpyieg ZvoyxeTiopéveg pe T-Karaordoeig Tov 8085
‘Eva amlomoinpévo  didypappa kataotdoswv peTéfaong yia éva
KUKAO pnxaviig Tou 8085 @aivetanl 010 0X.2.13. Omwg @aiveTal, KGOe
KUKAOG pnxavig amoTeAeitan amd 3 éwg 6 T-KATAOTAOEIG, £vd 01 SiGgopol
kUkAo1 evToAfg Tov PE amraiTobv a6 4 €éwg 18 T-kataoTéoels. Eivar BéBaia
Pavepd ammo To 0X.2.13 6T o0& KGBe KUKAO pnxavig LTTOXPEWTIKG 0 8085
TEPVa amd Ti§ T-kataoTaoeg T1, T2 kai T3. KaBe kOkAog pnxaviig To1mou
avakAnong kddika amoutei 4 | 6 T-kataotdoeig. Oloi o1 GANoiI KOKAoI
HNXaVAS aTTOTEAOUVTAI OTT6 3 KATAOTAOEIS.
ZTn ovvéxeia divovtal o1 AeiToupyieg TTov ekTeAoUVTa aTnVv SiGpKeia
KGOe T-kaT&oTOONG:
e T1: Mia dievBuvon ovokevrig pviipng f 1/O TomoBeTeiTar oTo address bus.
Evag maAudég ALE evepyotroieitan yia va emTpégel To KAsibwpa Twv bits
ADO-AD7 (mou Twpa tepi€yovv dievBuvon). MAnpogopieg yia 1o status
vTIGpYoLV OTIS Ypappés 10/ M, S1 kai SO yia va kaBopioBel o THTTOG Tou
kUKkAov pnxavis. EAéyxeTai n onpaia HALT.
e T2: AserypatoAnmrrovvrar ol eicodoi Ready kan Hold. O PC avéaveTal katd
1 av o kUkAog pnxavig eival pépog avakAnong evroAlg. Xe G6Aoug Toug
kUkAoug pnxavrig ekTég Tou Bus Idle, éva amé Ta orjpara, RD, WR, 1 INTA
evepyoTroleital (peTapaiver amé To 1 oo 0).
e Tw: (MpoaipeTikr)) AUTH N KATAOTAOTN ETTEPXETAI QV N Ypappr ready eivai
ot XapnA otéBpn. O1 diGdpopor dievBOvoewy, debopévwv kai eA€yyou
TAPAPEVOLY WG EXOLV.
e T3: Eva byte evroArg fj dedopévav petagépetal mpog | amé tov pE. O
TaAp6g eAEyyov peTaPaiver amé To 0 oTo 1.
* T4: ATTOKWAIKOTTOIOUVTAI TQ TIEPIEXOHEVA TOU KATOXWPNTH EVTOAGV.



APXITEKTONIKH TOY uE 8085 NAP.2.5. 45

¢ T5-T6: AuTEG 01 2 KOTOOTAOEIG XPNOIHOTTOIOUVTAI YIG VO OAOKANPWOOLY
TNV EKTEAEOT] OPIOUEVDV EVTOAGV.

Ixnpa 2.13 AiGypappa kataoTGoewy Tou HE 8085
(OF: avaxkAnon kadika)

Karéd v diGpkeia Tng kardotaong T1, o pE @opTdvel TIS YpappES
dievBivoswv ADO-AD7, A8-A15 pe Tn &igvBuvon piag ovokevrs (chip)
pvipns 1| 1/O. Kard tnv bigpkeia Tng T2, kdBe kOKAOL HnXaAvAg Trou
avakoAel pia evroAr] ToAA@v bytes, o PC avfavetan kard 1. Kon kata T
didpkeia Tng T3 pia peTagopd dedopévwv aé Tov 8085 oto e§wTePIkS bus
bedopévawv ovpPaivel, i To avTioTpoPo, avGAoya PE TOV TUTIO TOU KUKAOU
pnxavAs:

* AvarkAnon kwdika: O OpCode peTa@épeTal 0TOV KOTOXWPNTH EVTOAGV IR
Tou PE a6 TN pvipn.

» Avayvwon amd 1 pvijun 1§ and E/E ij avayvapion diakomijs: Eva byte
dedopévev peTagépeTar amé Tov eEWTEPIKG biGdpopo dedopévwv oTov pE.

* Eyypaoij om pvijun 1j o€ E/E: Eva byte dedopéviv peTagEpeTal aTmé Tov
8085 oTov e€wTepIk6 iddpopo dedbopévav.

* Agpyog diadpopog: Acv ovpBaivel TiTroTa amoAvTws. (EEoU kan Gepyog).

Omwg @aivetar 010 oxApa 2.13 pdéAig TeAeidoel €vag KOKAOG
pnxavis, apxiCer évag véog, fava amé Tnv T1, kai auvthi n diadikaoia
ouvexiCeTan €T’ GmEIpOV, XWPIG TOTE va HPTOPel va OlokoTEl. ZTnv
TPAYHATIKOTN T Opws, dev eivan €Tol. YAPYEl pIa akOpa KATAOTOON
THALT n omoia otapatd Tn Aaitovpyia Tou pE, kai pia TWAIT mrpokeipévou
va ovpPabioer o 8085 pe apyEg TTEPIPEPEIOKEG OLOKEVES. AUTES paivovTal
grriong oTo o0y.2.13.

Imnv mepiTrTwon mou o 8085 ouvavtioel evrodq HLT, abpavoTroieita
péxpr P& e€wTepikry diakotrry Tomov RESET i TRAP evepyotroin®ei otnv
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avTtioToixn akida Tov pE oméTE kou apyilel Tnv pouTiva eEuTnpéTnong TnNg
diakoTig auThg.

2.6 EvroAég Tou pikpoemeEepyaoTr 8085
O1 evroAég Tov pE 8085 pmropolv va opadotroin8olv oTi§ TapaKaTw
TEOOEPEIG KATNYOPIES:

a) EvroAég MeTagpopds Aedopévav
B) EvroAég ApiBunTikav MNpa&ewv
Y) EvToAég Aoyikav MpéEewy

0) EvToAég AApaTtog

2.6.1 EvroAég MeTagopds Aedopévmv
O1 evToAég auTég peTageépouv dedopéva peTafl KoaTOXWPNTOV A
HETOAED KATAXWPNTWOV KAl HVAHNS. AQAVOULV TIG ONHAIES QVETINPEQOTES.

MOV x1,x2
To Trepiex6pevo Tou KaToXwpnTh K2 peTapépeTan otov k1. O
KaTaXwpnTES K1, K2 pmopoulv va eivan évag ouvbuaopds Twv A, B, C,
D, E, H kau L (éva oUvoAo 49 evToAwv).

MOV x,M
To mepiexOpevo Tng B€ong pvijpng Tng otrofag n dievBvvan TepIEXeTal
oto ZevyGpr Towv kataxwpntdv H ko L, peTagépetan oTov
kataxwpnTy K (évag omoloodrimote amé Toug A, B, C, D, E, H kai L).
O karaxwpntis H mepiéxel To mepioadtepo onpavtiké byte Tng
dievBuvong kai o L To Aiydrepo.

MOV M, x
To epIEXGPEVO TOL KOTOXWPNTH K (Evag 0TTOI00OATIOTE QTTé TOLS A,
B, C, D, E, H kau L) petagépeTan otn B€on pvApng tng otroiag n
bievBuvaon epiExeTan oTo Levyapl TV KaTaxwpnTav H kai L.

Av yia rapéderypa 8éhovpe va aroBnkeboovpe oTn dievbBuvon

ou Seixvel o kataxwpnTig D-E To mepiexdpevo Tou kartaxwpnTh A,
auTo Ba yivel wg e€hg:
MOV H,D ; To mepIEXOHEVO TOL KaToywpnTr D mée oTov H
MOV L,E ; 1o mepiexépevo Touv karaxwpnth E méel otov L
MOV M,A ; pe Bdon To {evyog H-L ammoBnkebw Tov A oTn pvipn.

MVI x,byte
To byte (mouv omoteAei To OebTepo byte Tng 6Ang &vroArg)
HETa@EPETON OTOV KaTaxwpnTh K (évag amd Toug A, B, C, D, E, H, L).

MVI M, byte
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To byte (mov amotedei To bevTepo byte Tng OAng  evroAfg)
HETOQEPETal 0T B€on pvijpng Tng otroiag n diebBuvon TePIEXETAN
oTo (evydpl Twv KaTaxwpnTody H, L.

LXI x1-2,bytel byte2

(k2) « bytel

(k1) « byte2

To mp@To byte (bytel) Tov OPIOHATOG HETAPEPETAN OTO AIYOTEPO
onNUOVTIKG KaToaxwpnT Tou Cevyous (k2) &vad To bevTepo byte
(byte2) TOU OPICHATOS HETAMPEPETON OTO TEPICOGTEPO ONUAVTIKOG
karoaxwpnTi Touv diov {evyous (k1). To (evydpi TWV KATOXWPNTOV
K1-2 pmopei va eivai o1 kataxwpntés B-C, D-E, H-L kai SP. Zmn
oupBoAikr pop@r propolpe va divoupe LXI H,2010H adAG aTn pvipn,
O€ HOPPN QVTIKEIPEVIKOU KMOIKO EXOVHE; FOV KWOIKA TNG £VTOAAS KOl
akoAovBolv PO TA 0 apiBp6s 10H=(F) kau peT& 0 apiBpog 20H=(H).

Me Bdon Ta mponyolpeva av BEAOLPE VA POPTWOOVHE TOV QPIBPG TTov
BpiokeTan o BievBLvon 2010H oTov kaTaywpnTh B €xoupe 660 emAoyEs:

Tog TpOTOG.
MVI H,20H ;MeTapépw Gueoa Tn SiebBuvon oToug KaTaxwpnTEg H
MVI L,10H ;kou L
MOV B,M ;MeTagpopd amr’tn SiedvBuvon 2010H aTov kaToaxwpnTh B
206 TpOTTOG.
LXI H,2010H ;H &e0Buvorn otov H-L o€ pia evrolAn
MOV B,M ;’OTTwg oTOV TIPWTO TPOTIO.

Tnv rponyospevn Siadikaoia prropolpe otov pE 8085 va Tnv vAoTroijoovpe
kon pe Tnv evroAf LDA.

LDA SireGduvon
To epiexdpevo Tng BEong pviipng Tng oToiag n dievBuvon TEPIEXETOI
oto_beiTepo kan TpiTo _byte Tng evroArdg (to TpiTo _givali TO
TEPIOOGTEPO onuavTiké byte Tng di1ebBLVONG), HETAPEPETAI OTOV
kataxwpnTd A. ETol n rponyodpevn Aeitouvpyia ptropel va vAotroinBer
KQIl HE TIS TIAPOAKATW EVTOAES:
LDA 2010H ;MeTagpépm To TepiexGpevo Tng Béong 2010H oTov A
MOV B,A ;MeTapépm To TTEPIEXSPEVO TOL A OTOV B

STA SireG9uvon
To TePIEXGHEVO TOL KATOXWPNTA A HETA@EPETON 0T BEON VNG TNG
omoiag n &ievBuvon mepiéxeTal oto SevTEpo kan TpiTo byte TG
gvToAfs (TO TpiTO €ivai To O oNpAvTIKG byte Tng dievBuvong).
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Av BEA® va ammoBnkebow TO TTEPIEXOPEVO TOU KaToxwpnTr B otn 6éon
2010H pmropw va akoAovBow ToLG TTOPAKATW TPOTIOVG:

1og TpOTOC.
LXI H,2010E ;®optwvw Tnv dievBuvon oTtov kaTaxwpnth HL
MOV M,B ;MeTagépw 1o TEpIEXSpevo Tou B ot B€on 2010H
206 TpéMOS.
MOV A,B ;MeTa@épm TO TTEPIEXOPEVO TOL KaTawpnTH B oTov A
STA 2010H ;ATroBnKebw oTn B€on pvApng 2010H.

O1 600 erépeveg evToAég LHLD kai SHLD emMTPETTOULV TN OPTWON KAl TNV
aTmoBKevon avTioToiXa Kai Twv dVo kaTaxwpnTwv H kai L amd kai wpog
N pvApn.
LHLD 8&i1e09uvon
(L) « (byte3 byte2)
(H) « (byte3 byte2 + 1)
To mepiexdpevo Tng B€ong pvipng Tng otroiag n dieBBuvon TepIExeTal
oto OevTepo kan TpiTo byte Tng evroAqg (to_TpiTo E&ivan_ To
TEPIOOOTEPO onuavTike byte 1ng dienBuyong), peTa@EépeTan oToV
kataxopnT L. To 1TepiexOpevo TG apeows eropevng BEong pviapng
HETOPEPETON OTOV KaTOXWPnTH H.
SHLD 8ie09uvon
(byte3 byte2) « (L)
(byte3 byte2 + 1) « (H)
To mepiexopevo Tou KataxwpnTh L peTapépetal otn B€on pvipng g
otmoiag n dievBuvon TepIEXeTan oTO deUTEPO K TPITO byte TNg
evToAfg (1o TpiTO €ivon TO TIEPIOOGTEPO ONpavTIKG byte qui
bievBuvong). To Tepiex6pevo Touv kKaTaxwpnti H peTagépeTal oty
GUEOWS ETTOHEVT BEOT pPVAHNS.

Av &ev €xoupe Tn diebBuvon oe amoAuTn TP, Yvwpiloupue Spes T |
dievBuvon oty omroia Ba TNV Bpolpe dnA. €xovpe £upeon TIPOCTTEAQOT) OTY) |
HVIHI, TOTE PTTOPOUHE VO XPNOIHOTIOIOOVHE TIG HUO ETTOHEVES EVTOAES. |
LDAX x1-2 (prjkoug evog byte) :
(A) « M((k1)(k2))
To mepiexbpevo Tng B€ong pvApng Tng omoiag n  dievbuvon
kaBopileTal amé 1o (elyog TWV KATAXWPNTOV K1-2 HETOPEPET
oTov karaxwpnti A. To {evydpl TwV KaTaxwpnTdV K1-2 propei va
eivan éva amd Ta £§Rg dvo: B-C kai D-E.
STAX x1-2 (prfikoug evis byte)
M((k1)(k2)) « (A)

TR —age———

R 2
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To TepIEXOPEVO TOL KATOXWPNTA A HETQPEPETAI OTN BE0N PVIENG TNG
omoiag n dievBuvon kaBopileTar a1ré To LeUYO§ TWV KATAXWPNTWV
K1-2. To {evydpi TV KaTaxwpnT®dv K1-2 prropei va gival éva ommé Ta
e€ris d0o: B-C ko D-E.

O1 8uo aUTES EVTOAESG Eival QVTIOTOIXES ME TIS MOV A, M kai MOV M, A 61rov
oV péro Twv H-L mailouv Ta buo GAAa (ebyn KaTaxwpnToy.

Téhog pe TNV evToAr] XCHG Ta TrepieXOpEVa TV KaToxwpnTwy H kai L
avraAAGooovTal apoifaia pe T TrEPIEXGPEVA Twv KaTaxwpnTdv D kai E
avrioToryo.

2.6.2. EvroAég ApiBpnmikwv Mpagewv

AuTé TO OUVOAO EVTOA@V TIPAYHOTOTIOIE] apIBPNTIKES TPGEels O
edopéva rou BpiokovTal OTOVG KATAXWPNTESG Kai 0Tn pvipn. ExTég av
ava@EPETaN BIOPOPETIKG, GAeG 01 EVTOAEG aUTOU TOu OLVEAOL ETTNPEGLOLY
TI§ ONpaies oVpPWVa pe Toug Bacikols KavOveg TTOL TTPOAVOPEPONKAV
otV apx1| ToU Ke@oAaiov. OAeG o1 TTPGEEIS APAIpEONS TIPAYHATOTIOIOUVTAI
HE apIBpNTIKI] CUPTTANPAOPATOS WS TTPOG HUO KAl TOTTOBETOUV OTN Onpaia
kpatoopevou (carry flag) To éva 6Tav €xel TTPOKUPEI KPATOUPEVO KQl TO
pndév 6Tav dev £xel TTPOKUPEI.

a) EvioAég mpoodeans aTov OVOOWPEUTI] A, EVOS KATAXWPNTI], PVIJHNG Kal
dpeoa evog Sedopévov Xwpis Kal pe KPAToUpEVo (GUVOAO 6 EVTOALS).

ADD x, ADC x
(A) « (A) + (k), (A) « (A) + (x) + (Cy)
To TEPIEXOHEVO TOL KOTOXWPNTH K (évag 01ro100dr{TroTe a6 TOUG A,
B, C, D, E, H, L) mpooTiBeTan 0TO TEPIEXOHEVO TOL A XWPIS 1] KOI HE
KpaToUpevo. To ammoTéAeopa TOTTOBETEITAI OTOV KATAXWPNTH A.

ADD M, ADC M
(A) « A + ((H)(L), (A) « (A) +((H)(L)) + (Cy)
To epiexOpeEVO TNG BEONS PVHNG TNS OTToiaG N d1evBLVOT TTEPIEXETAN
oro Clevydpr Tov kKatoxwpntodv H kai L, mpooTiBetar oTO
TEPIEXOPEVO TOL KaTaXwPNTH A. To QTTOTEAEOPO TOTIOBETEITN OTOV
karaxwpnt] A. O katoxwpntis H TepIEXel TO TEPICOGTEPO
onpavTikG byte Tng dievbBuvong ko o L To AiyéTepo.

ADI byte, ACI byte (prikoug dUo bytes)
(A) « (A) + byte, (A) « (A) + byte + (Cy)
To byte (mov amotedei To OSedTepo byte TG 6Ang  EvTOANS)
TMPOOTIOETON OTO TEPIEXOHEVO TOU KaTaxwpnT A. To amoTéAeopa
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TotroBeTeiTan oTov Katoxwpnth A. Na Tnv evroAn ACI mrpooTiBeTal
KO TO KPATOUHEVO.

P) Evrodég agaipeons amé Tov ovOOwPEUTIj A, EVOS KATAXWPITI], PVIjENS
Kai dpeoa evog Sebopévou ywpis kai pe daveiopevo (00VoAo 6 EVTOALS).
SUB x, SBB x (prikoug evig byte)
(A) « (A) - (k), (A) « (A) - (k) - (Cy)
To TrEPIEXOHEVO TOU KATOXWPNTAH K (€vag omoloodimoTe amé Toug A,
B, C, D, E, H, L) apaipeitan ammé TO TEPIEXOHEVO TOL KATOXWPNTA A
Kal TO aTrOTEAeOpa TOTTOBETEITON OTOV KOaTOoXwpnTH A. MNa Tnv evrol]
SBB K, Q@QQIPEITAI KOI TO KDATOUHEVO.
SUB M, SBB M (prikoug evég byte)
(A) « (A) - (H)(D))
To mepiex6pevo Tng B€ong pviipng Tng otroiag n dievBuvon TepIEXeETal
oto Cevydpl Twv Kataxwpnt®dv H kol L, agapeitar ommé 1o
TMEPIEXOHEVO TOU KATOXWPNTH A Kal TO QTOTEAEOUX TOTTOBETEITAI
otov kartaxwpnt) A. O kataxwpntis H mepiéxel 10 TeEPIOOOTEPO
onpavTikG byte Tng ievBuvong kai o L To Aiyétepo. Na tnv evrold
SBB M, o@aIpEITAl KO TO KPATOUHEVO.
SUI byte, SBI byte (prikoug dvo bytes)
(A) < (A) - byte, (A) < (A) - byte - (Cy)
To byte (rou amoTelei To devTepo byte Tng 6Ang evroArs) agpaipeital
oamé TO TEPIEXOHEVO TOU KaTOXWPNTR A KO TO OTTOTEAEOHA
TomoBeTeiTon oTov KaTaywpnTh A. Na Tnv evroAr SBI, agaipeita
KO TO KPOTOUHEVO.

y) EvroAég avénong, eAxarrwons kara 1 amdov karaywpntij, 8Eons pvipng

Kar SrmAov karaywpntij (0UVoAo 6 eVTOAGV).

INR x (prjkoug evog byte)
(K) « (k) + 1
To TrepIEXOPEVO TOL KATOXWPNTH K (Evag oTTol0odfToTE aTré TOUS A
B, C, D, E, H, L) av€Gvetan katé pia povéda. Emrnpedlovral 6Aeg ol
ONHAIES EKTOG 16 TN onpaia kpatovpevou CY.

INR M (prikoug evég byte)
(H)(L) « (H)(L) + 1
To Trepiex6pevo Tng B€ong pvijpng Tng omoiag n dievBLvVON TTEPIEXETN
oto {evyGpl Twv kaTaxwpnTov H ka L, avféavetal katd pia povada.
O kataxwpnmis H mepiéxel To mepioodTepo onpavTiké byte Tng
dievBuvong kai o L To Aiydtepo. Emnpealovron 6AeS o1 onpaies ekTog
até Tn onpaia kpaTolpevou CY.
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DCR x (prikoug evég byte)
(K) < () -1
To TepIeXOHEVO TOL KaTOXWPNTH K (Evag oTmoloodATmoTe amd Toug A,
B, C, D, E, H, L) peidveTan karta pia povada. Emmmpedlovra OAeg ol
onpaieg ekTOS o6 TN onpaia kpatovpevou CY.

DCR M (prikoug €vég byte)
((H)(L) « ((H)({L) - 1
To repiex6pevo Tng BEong pviipng Tng otroiag n diebBuvan EPIEXETA
oto Levybpl Twv KaTaxwpnTdv H kai L, peidvetal Kard pia povada.
O katoxwpnTis H Tepiéxer To mePIooOTEPO onuavTiké byte Tng
bievBuvong kai o L To Aiyétepo. Etrnpe&lovran 6Aeg o1 onpaieg ekTog
amé Tn onpaia kpatovpevou CY.

INX x1-2 (prikoug evég byte)
(k1)(k2) « (x1)(k2) + 1
To TrepiexGpevo Tou Lelyous KaTaxwpnTwv K1-2 avaveTan KaT& pia
povéda. To {evydpl TV KATOXWPNT®V K1-2 p1ropel va eivar éva amo
10 e€A4g Téooepa: B-C, D-E, H-L, SP. Kapia onpaia dev emnpealeTan.

DCX x1-2 (prikoug evég byte)
(k1)(k2) « (x1)(x2) - 1
To Tepiex6pevo Tou (eUYOUG KATOXWPNTWV K1-2 PEIDOVETAI KATG pia
povGda. To Zevydpl TV KaTaxwpnTWV K1-2 ptopel va eival éva otré
ta £§g Téooepa: B-C, D-E, H-L, SP. Kapia onpaia dev enpedleTa.

W

){Em)\:i npéadeons S akpiPeiag.

'DAD x1-2 (prikoug evég byte)
(H)(D « (H)(L) + (k1)(x2)
To mepiex6pevo Tou Cebyoug KaTaywpnTov k1-2 mMPooTiBeTal OTO
mepiexOpevo Tou Cevyoug H-L. To TENKS ammOTEAEOPO TOTTOBETEITON
oto evyog H-L. To Zevydpl Twv kartaxwpnTov k1-2 prropel va eival
éva amo Ta €§g TEooEpa:
¢ B mov avmipoowTrevel To Levyog B kan C, pe Tov B 1mepioodTepo
ONUAVTIKG KaTaxwpnTr (TToL KPATA TO TEPICOGTEPO ONUAVTIKG byte
™G Aé€ng mou Trepi€xeTan aTo (evyos) kai Tov C Ary6TEpoO.
¢ D ou avTitpoowmever To Levyog D kau E, pe Tov D TrepioodTepo
onpavTikG karoxwpnTh kai Tov E AryéTepo.
» H ouv avrimmpoowTretel To {ebyos H kau L, pe Tov H mepioodrepo
ONHAVTIKG KaToaxwpnTh Kai Tov L AryéTepo.
¢ SP ov avTiTpoowredEl Tov KataxwpnTr defktn oToiBag (16 bit).
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Mévo n onpaia kpatovpevouv CY emnpeadeton: livetar €va eqv
TPOKUPEl KpOTOUPEVO aré TNV TpéoBean dimmArs akpiBeiag, aAAing
yiveTon pndév.

})’Ewohi S516pBwong yra Sekadikés mpadeis.
DAA (prikoug &vog byte)

EmBaMetan n xprion TG HETG oamé pi mPGEn pe dekodikoig
apiBpovs. To amroTéAeopa Trou eivar évag 8 bit apiBudés kol BpiokeTal |
oTov KaTaywpnTH A TTPOCApHGLETON £T01 DOTE VO AVTIOTOIXEN TGN OF |
600 4-bit duadiké kwdikoTroinuéva dekadikéd Pneia pe TNV axéAovdn
diadikaoia:

e Av N Tigfj TWV TECOGPWY AlYOTEPO ONUOVTIKWOY duadik@v Yneiwv
TOL KaTOXWPNTH A €ival peyodbTepn ommé evwéa 1| av n onpaia
BonénTikol kparobpevov AC eivon 1, TpooTiBeTan o apiBPGS 6 oTov
KOTOXWPNTH.

e AV n TIgj TWV TECOGPWV TEPIOOGTEPO ONUAVTIKWV bits Tou
KaTtoxwpnTi A eivon Tdpa peyoAUTepn ammé evwéa 1 av n onuaia
kpatovpevou CY eivar 1, TpooTiBeTal o apiBU6g 6 oTa TEOOEPQ
MEPITOGTEPO ONUAVTIKG SUABIKG Prigpian TOL KATOXWPNTH.

‘O)eg o1 onpaieg emrnpeGlovTal.

MpéTrel va TOVIOTEN OTI 1] EVTOA] QUTH BEV KAVEI TNV HETATPOTIT EVEG
Suadikot apiBpov o BCD poper]. ATA®S diopBdvel Tpdleig apiBpwy
mmov Atav oe BCD poper wote To amoTéAdeopa va eival otnv ibia
HopePn.

MNapokaTw diveTon éva TTapGdeypa pe oKoTIé TNV KGADTEPN KATAVENOT NG
AaiTouvpylag auThg Tng evrodis. ‘Eotw omi BéAw Tnv Tpdobeon Twv
SeKaBIK@OV aPIBP@Y 2744 Kai 3615. O1 apiBpol auTol eg’'6owv TTapIoTavovVTal
oe oupTrTuypévn BCD poper] dndadn To Pneio Twv dekGdwv eivan oTa 4
MSB (repiooéTepo onpavTikG bits) kan To Yngio Twv povadwv ota 4 LSB
(Aiy6Tepo onpavTikG bits) piag mapdoTaong Twv 8 bits, Bewpovvrar aé
Tov PE wg Svabikoi 27H xoi 36H. O1 d00 Tp@dTEG EVTOAEG TOUL
mpoypdupaTog 8a dmdoovv otov ovoowpevTh A TNV TP 5DH. H evToN
DAA Trpooappdler TEAIKG To atmoTéAeopa og BCD poper (634¢).

MVI A,27H ;O pE BAémrar Tov apiBpé oav dekaefadiké
ADI 36H ;Opoiwg
DAA ;H evroAf auTh e@’600v LTIGPXE! fONONTIKG KPATOUHEVO

;AC Ba TTpooB£oel Tov apiBpé 6. ETol TrpokOTrTEl TEAIKG
;oroTEAEOPa 631¢ TrOL givan TTPAEYHATI OWOTO.




