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Eicodog-"E0bdog
EAeyxopevn amo MNpoypappa

4.1 Bloaywyn

Ze omroiadrmoTe e@appoyr pY-Z mov PooileTon ot pikpoeTeepyaoTr
OTTAITEITON 1] HETAPOPE& dedopévmv oe KUKA@paTa TTou PpiokovTton €6 omrd
auTov. H petagopd oauTh| Twv debopéviov DV TTPETTEI VA OUYXEETOI HE TN
peTopopd dedbopévav petalt Tou pikpoemefepyooT (HE) kou Tng pvrpng
kol ovopddeTon eloodog-£€obog f E/E (input-output, 1/0). O1 Tpétrol pe Toug
oTroioug yiveTon Kol eAéyxeTal n eioobog kou n €6obog Twv Gebopévav
HTTOPOUV VO XWpPIOTOUY O TPEIG POOIKEG KATNYORIES:

1. Eioobog-££0b0¢ eAeyxOpEV OTT6 TO TTRPOYPOHMCL,
2. Efoobog-££000G eAcyydpevn pe BIGKOTTES.
3. Eioobog-£€obog eheyyduevn amd eidikéd emefepyaoTh.

O1 Tpeig auTEg péBodol siobbov-e§6bou diapépouvv ato Babud oTov
OTTOIOV O HIKPOETECEPYOOTHS OPXIKOTIOIEl Ko €AEYXEI Tn HETOPOPS TWV
bedopévav.

Me mig Aaitouvpyieg e106bov-e€6bou  TTOU  EAyyovTal QTG TO
TPOYPOHHC N HETOPOPA TV SedOUEvwV PpiokeTal KATW omé Tov AP
gAeyxo Tou pikpoemeEepyaath. Mia Aeitoupyia eiaédov-e£66ou yiveTon pévo
dTav KOTG TNV eKTEAEON TOU TTPOYPAHpATOS LTTEPYE! pia evTOAR e10660L-
e€0bov. Xe TTOANEG TEPITTMOEIG TIPIV v YiVEl N HETOPOPE TV Sedopévav
TPETTEl VO TTPOCOIOPIOTEl av 1 TEPIPePEICK] oUuoKevn eival oe Béon va
ETTIKOIVIOVACEI PE TOV PIKPOETTEEEPYOOTH. AUTS ePTTAEKEl TOV EAeyXO HIOS 1
TEPICOOTEPWY EEWTEPIKWOV onuaimy 1 bits katdoToong Touv oxeTiovran pe
Vv TEpipepeiok] ovokev] EE. O fAeyxos ouTéS OmQITEl PETOQOPG
mAnpogopicdv otov UE, bnAadn pia emmmpdoBeTn AeiTovpyia E/E.

AVTIOETO, pE TT) péBodO £10660V-eE660L eAcyOpEvn e BIOKOTTES, pIc
TEPIPEPEICKT] OUTKEUN TTAnpoopel ameubeiog Tov pikpoeTeepyaoTi] yia
TNV KATAoTOON Tng OTéAvoVTOS éva orfjpa ae pia efgodo diakotifig Tou pE.
O1 eploolTepes El00O0I HIOKOTG TV HIKPOETTESEPYTIOTWY HTTOPOUV va
abpavomoinBovv amd 1o TTPSYPOUHG HE evToAEg TOTrou "Disable Interrupts”



[

1 02 EIZOACZ/EZ0AQT EAEMXOMENH AMO MPOrPAMMA KE®.4

(DI). O diakomég Tov yivovtal Grov ol efgodol eivan adbpavomoinuéveg,
ayvoouvTal,

OTav BiakSTTTETON évex TPOYPOHHC TTOU EKTEAEITCH OTOV HE o éAeyyog
HeTaBiBadeTan o pua vTopouTivVa e§utnpéTnong diokomdyv. H UTTOPOLTIVOK
EKTEAET TN peTaPOpE TwV bedopévawy, emoTpéper Tov €Aeyxo oTo KvpPiwG

 TpSypappa oTo onpeio okpifds mou efye Siokotel Ko n emefepyaoio

ovvexieTa. .

"H edeyxdpevn oamé 1o LAIKG peTaQOpG  dedopévwv, ouVIBWG
QIToKaACUpEV Apgon MpooméAaon Mvrung (Direct Memory Access, DMA),
eival 1 amevBeiag petapopd dedopévav petall piog OUOKEVNS £10660U-
e6660u kot Tng pvripng. O emebepyaoTris Sev Traipvel kaB6Aow Hépog oTnv
HeTOPOPA Twv debopévav amd TN OUOKEUR OTN PVAEN, EKTéS Qmmd TNV
TOPOXT TTANPOPOPIGY QPXIKOTIOMONS OTN OUOKELH GeoNS TpooTréAaong
HVARNS (6TTwS TNV apyIki bIEUBUVON TNG PVIiENg Kol Tov aPIBUG Twv AL€emv
mTOU Ba peTagepBolv). XTn OuVEXEl N ouokevj DMA TTaipvEl  TOV
TPAYHOTIKS EAsyx0 TNG PETAEPOPES Twv bebopéviov. O1 cuokevés DMA
XPNOIHOTIOIObVTON KUPIWS yia Tn HETOQOPG pe peyGAn ToyUTnTa evdg
OpIBpOU AfEewy 1f piag evéTnTag SeSopévav. -

H mpoooppoyq pepikddv TEPIPEPEIOKDV  OUOKEUWDV Ot fvav
HIKpOETTELEpYOOTH TEpIAQUBAVEN TN Xpnoigomoinen evég ouvbuaouol Twy
TPIGY AUT®V HEBGSWV PHeTapopsg dedopévov.

O1 80peg. e10660v-e£660V £fvan ouvBws efwTepikoi KoTOKWPNTES.
Mepikoi  pikpoetre€epyooTég LTOOTNPIGOVY  oApaTa  EAéyxou  TTOU
EMTPETOVY OTOLS £EWTEPIKOGS KOTOXWPNTES TIOU  OXETICOVTOI PE TIG
OUOKEVES  €10680V-e€680U0  var katoAapBdvouy évav  EexwpioTs Xpo
bd1ELBUVOEWY Bidpopo aTrd To X@Dpo dievBOVOE®Y TG KUpIOG BVApNS. ‘OTav
0l B0peg  e10660v-££6650U QVTIOTOIXOUV 0t évav  EexmpioTd Xwpo
dievBlvoewv  amrokaholvTa CexwpioTés B0pes E/E (isolated 1/O) ko
0bNYOUVTON ard 161KEg evTOALG, ‘OTav 01 B0peg F/E GVTIGTONOUV OTOV KOIVG
X®Opo OBievBlivoewy pe TN UvApn, n Texvikf outq ovopéleton E/E HE
GTIEIKGVION OTN pvrpn (memory mapped 1/0). O 80peg auTES obnyosvTan pe
EVTOAEG Ovapopas o HVApN.

To ofjpa eXéyxouv 10/ M Tou pE 8085A kaBopiCer av n diebBuvarn Tou

.Sr]pmupyal’*r{x: KOTG TN peTO@POPG Sebopévwy QVOQEPETOl 0T pvriun

(10/M=0, 2"°=64k 6foeis pviipng Twv 8 bits) f oe EexwploTé xdpo
dievBivoewvy E/E (10 / M=1).

O xdpog dievbivoewv E/E ywpileTa TEPATEP® UE TO Tffpa eAEyyoU
RD=0 o0e xidpo SievBivoewy £06500 Kon e To WR=0 oe ydpo
dieuBlvoEwY ££660U 256 BéoEwY 0O KOBEvag,
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4.2 Eicobog/E€obog ka1 KukAwpata EmAoyrig Zvokeuwv

Itnv EexwpioTr| el0obo-£60060 n peTagopd Twv Sebopsvov yiveta
HOvo pe TiG evToAEg IN kat OUT. O evToAsg auTég eival Twv S0o bytes. Zto
TpadTo diveTan o KWdIKag Ko oTo devTepo n GieBuvon Tng Téprasg E/E
atrdmou Ba Tapoupe | Ba ddaovpe bedopéva aTé 1 TTPOG TOV KATOXWPNTH
A avtioTorxa. H kGBe evrod yia va ekTedeaTel ypeidleTon TPEIG KUKAQUS

nxovis. O TpWTOS KUKAOG £ival UOIKG 0 KUKAOG avGKANGNg Tng eVToA(S.
O_0eUTEPOG KUKAOG €ival av&yvwarn Tng pvijpns, Katd Tn _bidpreia_Tou
oTroiou N 61EBBLVOT THS BUPES Twv 8 bits PETGpEpeTal amd 1) pvijun oTov
UIKPOETEEEPYOOTH Kal TOTOBETEITON 0TOUG KaTawpnTEG W ko Z. O TpiTog
KUKAOG DNYOVIS EiVOl £ITE EVOS KUKAOG OVEOWMONSG EITE £VAS KUKAOS
eyypopris Oedopevwv EE Katd  Tn  Bidpkeiar Tou _omoiou_ yiverol, n
TPOYHGTIKI HETOQPOPAG Twv dedbopévwv amd f rpog T ovokevur E/E,

Katd Ttn oidpkeia Twv KOKAWV pnyoviis ovéyvaaons 1 eyypagis
bedbopévav E/E n dievBuvon Tng BUpag Twv 8 bits mou BpiokeTal oToUS
KaToaxwpnTés W kol Z TommoBeTeiTon OTI§ YPOPHES dlevBivoewv/debopévav
ADO-AD7 kou n idia Tipf oTig ypappés dievBovoemv A8-A15 Tou biadpduou
dedopévav. ZTo oxfpa 4.1.aiveTal TO OIGYPOUUG XPOVIGHOU Twv KUKAWY
TV evroAdv IN kol OUT. Ta ofpora eAéyxouv avéyvwong (RD) koi
eyypo@ris (WR) Touv 8085A koBopifouv Tov akpIfh xpévo katdé Tov otroio
EVEPYOTIOIEITCN £Vag OTTOHOVIITHS TPIGY KOTOOTAOEWY TNG BUpag 10650UL
Yo va odnyrioel To bidbpopo dedbopdvav fj Tov akpiPr xpdvo katd Tov otolo
Hio BOpoar £€6dov povraAdvel Ta debopéva Tov €xouv ToTTOOETNOEl OTO
SiGdpopo dedbopévwy amd Tov pikpouTroAoyioTH. To oxriua 4.1a defxver
oxéon Tou YpoviopoU yix Tov 8085A petall Tng SIGBeOIHOTNTOS TN
diebBuvang Tng Bvpag kai Tov orjpaTtog RD Katd TN didpkeia Tou KUKAoU
Hnxavis avayvwonsg dedopévav e106dou. To oxrjpa 4.10 Seiyver Tn oyxéan
TOL XpoviopoU peTadl Tng diedbuvong Tng BUPAS KAl TOU OTHATOG EAEYYOU
WR koTd ™ Sidpkela Tou KOKAOU pnxoviis eyypo@rs dedopévawv e€édou.

Na Tig B0peg g106dow, éva eEMTEPIKG KUKAMUO amTokwdikoToinong
ouvbudlel Ta ofpata RD ko 10/M xai ™ &ieGBuvan Tng BGpag Kou
TOPAYEl Evav HOvaodIKG TTaANG eIAOYHS OVOKEVT|§ €106d0V yia KdBe BUpa
elo6dov. O moApdg auTdg TropdyeTon PHovo KOTG TN HidpKeia Tow KUKAOU
HNXaviig ovayvwons bedopévav 10660V piog evToAlg IN TOU areuBUvETON
TNV OUYKEKpIpEV BUpa. O TmoAudg emAoys oOvOKevrs E10660U
evepyotroiel Tov buffer Tpiddv kaTaoTdoswv Thg BUpog £106bou. Av efaiTiog
EVOG OXEDIOTTIKOD H TTPOYPOHHPATIOTIKOD OQEAPOTOS, 0 OTTOHOVWTAS TPIWV
KATOOTACEWY dU0 1 TepIoooTEépwY Bupav, | pIa BOPa Kol HIG OUOKELN
pVAHNG evepyoTtroinBouy TauTeypova obnyolv kal o1 dUo Tov Oiddpopo
bedopEvwv kol TTpokaAolv glykpouan Tou diodpdpov (bus contention).
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Na Azitoupyles e£6Bou Bebopevav, e§mTepikd Aoyikd KUIKADpOTO
arokwdIkoTonong ouvbualovv Ta ofpata WR, 10/ M ko ™ bielbuvon
™S B0pag e€6dou kan Snpioupyoldv Evav pOvVaSIKG TTOApG emAoyrig
GUOKELIS £6660V I kGBe BUpa eEGSov.

M1 (Opcode Fetch) M2 (Read) M3 (Input)
L[ m T2 T3 T4 T1 T2 T3 Tl T2 T3
Akl R Pt N P B B/ B L K S Bl L
IOM
51,50 LA ©,1,1) ©,1,0 1,1, 0
As-a1s | | W PCH N (PCH 1 ¥ 20H
ADO-AD7 | | X_PCL DBH  xf--——- ( P+ 20H % 20H [~ nputDatay,
ALE | [N | AN ) % ( )
o | F L] A | A~
WR
=il

a. AiGypappo xpovicpol ekTéNeons evrordg el0660u SeBopsvav (IN 20H)

M1 (Opcode Fetch) M2 (Read) M3 (Output)
| | T1 T2 T3 Td T1 T2 T3 T1 T2 T3
G N Pod™ Pl Ty Pl Dd R 7 P of & #F8 JF
15,
51, S0 b4 (0,1, 1) (0,1, 0) [, 0,71
A8-A15 | | ¥ PCH X (PC+Ty 20H

ADO-AD7 | | ¥ PCL > DBH j———————@@’ﬁﬂu 2 20H Z~K X 20H | XA ~OutputData
ALE | |/ N ( ( ) |

o 5 L~

WR L4

B. AiGypappa xpoviopos ekTéheons evrohrs E650u bebopévav (OUT 20H)

Zyripa 4.1 Alaypéappara xpoviopos E/E yia Tov 8085A

O maApés auTds dnpiovpyeitan kaTd T Sidpkeis Tou KGKAOU HNXovHS
EYYpopris bebopévav e§660v piag evToAfg OUT Trou omrevBiveTa oTn BYpa
KOl EVEPYOTTOIET TOV KOTOXWPNTH TS Blpag e£6600. Kavovikd kéGOe TOAPGG
emAoyrg ouokeurig e€68ov evepyotrolel pia Hovadikn B0pa e§66ov. Mop’
BAa U TG eivon SuvoTév kol oLV XPrioipo va emAéyovTan TauTéypova Sdo
N TePIoadTEPES BUpeg £E66ou.
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O axedIaopis TOV AOYIKOV KUKAOPAT®V £TIACYIG GUOKEUMV TroIKiAEl,
avGhoya e TTOOEG OUOKEVES e106bov-e§6dov YpeiGlovTan o8 £va CUOTNUG
Kol amé Tn Aoyikr] Twv oAokAnpwpévwv KUkKAwPdToV (ICs) TToU gUVICTOUV
TI BUpES £10660v Kai £€600U. Av xpeiGleTan pévo pia B0pa el06doL kal pia
Bupa £666ou, TTpopavag dev xpeiGleTor aoKWBIKOTIOMTHG dlELBUVOEWY.
To Ur]po: gAéyyou 10/ M ouvbualetar pe To ofjpa RD yior vo dnuiovpyrioel
éva ofpa avéyvoong &oddov (I0/RD) kai pe To ofpa WR ya va
Snuiovpyriosl éva orjua eyypapris €§66ou (I0/WR). Ta afjpata autd
eAéyxouv Gueoa Tov buffer elo6dov kon Tov pavtoAwTr £60boL avTioTOIXA.
Y& MEPITTAOCEIG TTOL OTAITEITAI pévo pic Bopa T TEPIEXOHEVG TOU byte
tng SielBuvang Tng BVpag eival adiGgopa, aAAG To byte bev propel TTOTE va
TOPOANPBEel oTd TNV EVTOAR.

‘Otav 0’ éva oVOTNPO QTTXTOUVTAl TEPIOCOTEPES OTT6 pick BUpeg
e10600v ki e§6dov, 6mrwg ovpPaivel ouviBwg, n dievBuvon Tng Blpag
aTTOKWOIKOTTOIEITAl I v dnpIoupyfoel TTOAPOUS EAEYYOU OUOKELAS IO
xGBe BUpa e10660v kau £§660u. H amloloTepn pEBOSOG GTTOKWOIKOTTOMONG
eival N YPOMMIKY H€Bobog eTTIAOYNS.

IN1: ﬁ’;>; oM —22 _Dii— E"gg’gggiﬂﬂﬂ EIN1

IN 8: R_D—>¢. oM — _D"_ T EWE
ouT 4: Wi> 08 2 p—Fvegyoroian  E50T4
OUT 80: W—i>g o —27 _} Egif’;’g;@éﬁﬁ E-OUT 80

Iyrjpa 4.2 Kukhdporo vAotroinang Tng YpopHikis emAoyris
TV OLOKELMY €10660UL kan e€6boU.

H pébobog auTi] xpnoipotolel Ta AiydTepa AOYIKG KUKADPOTO, OHWS UTTOPED
va XproigotroinBei To oAl yio 8 B0peg e§6dov Kau To TOAL i 8 BUpeg
e10660v (AlevBdvoeig: 01, 02, 04, 08,10H, 20H, 40H, 80H). Me Tn péBobdo
autH éva bit SieiBuvong cuoXeTICeTal QTTOKAEIOTIKG pe i BUpa E/E ka
ouvbudletan Aoyiké pe Ta ofjpara 10/ M koi RD | WR yia va dnpioupyrigel
évav  TTOAHO ETn?\oyﬁg ouvokevRg elo6dou 1| e€6dou (oy. 4.2). O TraApds
emIAOYS OLOKEVHS £Xel Tov iB10 Xpoviopd pe To ofjpa RD | WR pe pévn
Eiacpopa Tov Xpévo omdKpions Tou AoyIKoU  KUKAGHOTOS emAoyis
ovokevds. ‘OTtav To ojpa RD GVTIOTPOUPELD KOl Dﬁrpmﬁal oe pia TOAN NAND
podl pe To ofpata A3 ko 10/M dnuiovpyeitor évag moAuds emAoyrig
ovokevrig €1066ou E-IN8 (input device enable pulse) dTav ekTeAeiTan n
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EVTOAl IN 8. To ofpa auté ouvdéetan OTNv £i00d0 eTriTpeYng evdg
QTTOUOVITH] TPIWY KATOOTRTEWV KOl KaBopiCer méTe o GTTOHOVWTYG 0dnyel
TO diGdpopo. Av To OAOKANPWHEVD KOKAWUG TOU QTTOHOVWTI €XEl TTOAAEG
£10000UG ETITPEPNS, TO E0MTEPIKG AOYIKG KUKA®pO QITOKWOIKOTTOIM NG Tou
GTOHOVQTN  PTTOpel va emopkel doTe va HNV Xpeidlovral e§wTepikés
AOYIKES TTOAES,

‘Eva peiovéktnpa ™S YPOUUIKAS emmdoyris eival n mhavoTnTa Vo
TPOKANBEl {nuid oTo LAIKG OTTé TPOYPOUHATIOTIKG AGBOS. Av 1 SiedBuvon
™S BUpag dev amokwbikomoleira mAfpws, 8o A TEQOOGTEPEG BUpeg
EIOGO0L pTTopel vor £MIAEYOUV_TQUTSYpOVA. [.x. Bewprjors éva KOKAor
YPOUHIKNS emiAoyrig Trou epiyen Hia 80pa e1068ov 1 ka picr 80pa e10660U
2 TOL EMAEyovTal amS Ta bits AQ kg A1 ovTioToIYO. Av amé
TPOYPAUHATIOTIKG AGBoS Xpnoipotroindef N evToAr] IN 9H avri Tng IN 8H
R ™S IN 1 Ba EMAEYOUV TQUTEYpOVO Ol BUpeg e1066ov 1 kou 8H
KOTQROTPEPOVTAS TTIBOVHG TOUSG OTTOUOVITES TPIDV KATOOTEOEWY,

Al — A YO E-QUT 0
Al — B Y1 E-OUT 1
A2 —C Y2 E-OUT 2
X3 E-OUT 3
- -3 E-OUT 4
) - IO/M — E-OUT 5
I E-OUT 6
- WR E-QUT 7
74LS7138 7418138

() (B
IXripa 4.3 Napaywyr Twv ONUETWY EMAOYHS Yio 8 CUOKEUE:
a) e1068ov, B) e§66ov Bedopcvioy.

ETropévawg, dtav XPNolpoToieiTal  ypoppiky emAOYH, Trpémel va
Tpooéxovpe 1SiafTepa oTe vo eCOOQOAileTan 6T B0 Bupeg  bev
EMAEYOVTOI TAUTSYpOVA.

Aol uTrdpyowy pévo 8 HovadikG bits SicvBvvoswy ot dieGBuvon
8Upas, pdvo 8 Bipes £16660u Ko 8 Bopeg e£6dov putropotv va £TMAEYOUY e
™ p€Bodo ypappikrg emidoyns. H ropéieipn twv QTOKWOIKOTTOINTWY TTOU
ATAITOUVTON YiG Vo GTTOKWOIKOTTOIRO0UY TOUG oLVOUVAOPOUS Twv bits NS
dievBuvong Tng 80pag, amoredel Gpwg ONUOVTIKY olkovopia ot HIKpO
OUOTAHATA,

Otav amoureita HEYGAOS apiBuds omrd B0peg, T6TE 1 yprion
amokwdIkoTTOINTWY eivan emBefAnpévn. Eotw YIO TTOPGGEIYHO 6TI BéAoupe
8 BUpeg €10680v ko 8 BUpes ££6600 bebopévawv. O1 ool Yo Tnv emAoyn
TOUS UTTOpodv va bnuioupynBoly HE TO KUKADPOTA Tou oxfuoTos 4.3 kal
fa avmioToixoUV OTIg bIEVBUvoEls 00 fwg 07. Ma vo éxovps TAripn
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atrokwdikotoinon (dnAadr va AngBodv LGP Kol o GAAES YPOMPES
b1ELBUVOEWY A3-Ay), apkel va obnyrfioovpe atnv eigodo E; To Aoyiké OR Twv
ONUGTWOV Az-Ay.

4.3 E/E pe Awreikévion Mvijpng (Memory mapped 1/0O)

To va éxoupe LexwploTég evTOAES £106d0v-eE680L Bev efval TévTa
amopoftnTo. Oi gvTOAEg TOU  XpnoipomolobvTal yio TV avToAloyr
TAnpogopiddv peTalld KME kal pvipng propotv vo Xpr]mponmqeoﬂv Kau
yio E/E. X’ t:xU'rﬁ TNV TepimTwon, o1 B0peg E/E kaTaokevdlovral £1o1 doTE
Vo oupTrEpIpEpoVTal oKpIBS ooy BievBUvVoES PvAUNS Kol PTTopolV va
mpooTreAaoToby pe Ta Bl orfjparoa edéyxou RD,WR kai 10/ M=0.
ZUYKEKPIHEVE, Ol KOTOXWPNTEG TIOU  OXETiCovTanl pe Tig BUpeg E/E
CUPTTEPIPEPOVTOI OO BE0EIG PVAUNG. AUT N TEXVIKH] TIOU XpnoidoTroIEf
evTOAEG TOTTOU pvipng yia v emitevén E/E Aéyetan "E/E pe ameikdévion
pvApng' (memory mapped l/O). Ta cuoTtApata Tou diapop@dvovTal e
QUTG TOV TPOTIO EMITPETTOUV OTOV TIPOYPOHHATIOTH VO XPrOIHOTIOIE] GAES
TI§ duvOTéTNTES TV EVTOAGY TOU pikpoeTeepyaoTr, T600 yio dedopéva
NS pviipnS, 600 Kot yio dedopéva Twv Bupdv E/E. Av Ta TrepiexSpeva Twv
B€oewv pvApng pmropolv va avinBoly, | va cuykpiBouly, 1fj va oAioBhioouy
KOTELBEIQV, TOTE O MIKPOETECEPYQATHS HTTOPEl vor XeIpIoTel pe Tnv iSio
evkoAior bedopéva E/E. Ag Bewpriooupe éva mrapdderypa oto otrolo To bit
o1e60LVONG Aqs Opiel TTOTE OF EVTOAEG OVaQEPOVTQI OTI) PVARN KOl TTOTE OE
pioe ovokeun E/E. Av Aj5=0 161¢ n diedBuvon ovogépeTol o8 KaTowpnTh
pviipns. Av Aqz=1 Té1e n bdievBovon avogépetar ot ovokevr E/E
aTTEIKGVIONG pvipng. Me auTh Tnv uTéBeor, agiepdvovtal T TTpdTa 32k
TOoL XWpov diIEVBUVOEWY TNG PvAUNG, TN pviun Ko To debTepa 32k oty
atreikGvion pvripng E/E. Ektég amd To ovoowpeuTh, évag UE éxer kan GAAoug
KATOXOPNTEG  YEVIKOU OKOTIOU TIOU  XPNOIMOTIOIOOVTOl  Yio avTOAGYA
TANPOPOPIOY Pe T pviun. AuTol ol KatoxwpnTés Tng KME pmopobv va
xpnoigomomBovy e&foov koAG (oav Tov ouoowpPeLTH) VIR avroAlayd
Se00pEVIIV PE ECMTEPIKEG OUOKEVES,.

Ag Bewprioovpe To akdAovBo Tapddeiypa yio £60bo bedopévav ammd
kaToaywpnTég Tou HE BOG5A:

JupBoAikn Eviohj | IydAia

LXI H,2200H ;Béoe Tov kataywpnTr HL Trou defyvel

;Tov BeikTn pvripng Tou 8085 Tng TIopTag
;e€dbou pe bievBuvan 2200,

MOV M,’% JHETOKIVROE TO TIEPIEXOPEVO TOU KaToywpnTr] B
;oTnv TTépTo EB00UL.
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K&Be petagopd bedopévwv, eqp’ Gowv Bev peToBdMeTan n Tigg Tou
koaToywpenTt H-L, amaitel pévo 4 koTaaTdoeig, Tou eival TToAD HIKPOTEPOS
omd Tig 10 KOTOOTACEIS TOU GTTAITOGY O eVTOAEG IN Kal OUT. Mepikég
EVTOAZG Tou 8085A Trou PTTOPOGV v XpnoipomoinBobv yia eicobo amd
BUpeg ameikdviong pvApng eiva oi £€4g:

Evrohij Emedjynon E/E Ameikdviyoms Mvrjpng

MOV r,M ei0ob0og amd pio BGpa o KGTOI0 KaToywpnTr

LDA £l00dog a6 pict Blipa oTOV BUGOWPEUTH

LHLD eioodog amd do Bpeg oToug H kan L

ADD M elgobog oo pic Bpa pe apiBuNTIKN TPGEN 0TOV OUOOWPEUT
| ANA M £i00606 omd pic O0pa pe Aoyikr TpGén oTov CUOOWPEUTH

Or evToAég ADD M ko ANA M emituyydvouv &fooSo bebopévav ko
TaUTOXpova eTegepyaoia e piar ko HOVN evTOA. MepIkéG evTorés yio
£60b0 Sedopévav aTd BUpEg aTTEIKGVIONG pvApng eivai:

EvToAr Enedrynon E/E Areikdvions Mvijung
MOV M,r £80dog KaToIoL KaTaXWPNTH OE pit Bopa
STA €5odog Tou cuoowpELTH OE pia Blpa
SHLD £€0bog Twv H ko L os &vo BUpeg

MVI M,data Gpeon £8obog bedopdvwv oe pia Blpo

H Texvikr] E/E ameikéviong pvApung éxel o okéAouBa TTAEOVEKTHHOTA:

1. O1 dievBovaeig Twv Bupdy eivon TOPa 16-bits (yior pikpogmre€epyaoTég pe
dIELBUVOEIS Twv 16-bits).

2, O idieg 10XUPEG EVTOAES TUTTOU-PVIHING HTTOpPOUV Vo XproipjoTroin8oty Ko
Yia eicodbo/égodo. (Ma mapdderypo, p'avTti TNV TEXVIKH UTTOpolv va yivouy
apIOUNTIKES TPGEeI§ ammevBeiag pe pia BGpa £10660u R ££650v, XWpI§ va
diofaoTodv Ta Sebopéva Tous H va ToToBeThBOOV 0f TpoocwpIvolg
KOTOXWPNTES).

3. O1 TepioodTepol  koraxwpnTég KME pTTOpOUV va  ovTeAGoaoUY
TANpoopieg pe ouokevés E/E.

4. Tia pepiKES eqappoyés, n ameikdvion uvAuns E/E amhomoiel Tov
TTPOYPOHHOTIONS Kai QLEAVE! THY TaUTNTa TwV peTagopdy E/E.

4. TeAikG, ptropel emiong va uTépéel HElwon oTov amaiTodpevo apiBud
OKibov eAéyxou E/E, Tng KME. Mop’éAa autd, n TEXVIK} aUTH €XEl Kon Ta
£51g pelovekTrpOTA:

a. Kabe 8Upa E/E Trou ypnoipgoTrolsiTal HE OUTO TOV TPOTTO EAOTTWVEI KOTA
pio TS dia@éoipes Ofoeis pviipns. Etol, av OAeg  ois Béoeig pvipng
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XPNOIHOTIOI00VTON VIO OTTOBAKELOT, HeV PTTOPET V& XpNoIHOTIOINGEl I TEXVIKH
oTTeEIKGVIONS HvApng E/E.

B. H Texvik ameikéviong E/E kéver Xprion evToddv mpootédaong pvipng
mov  givan ouvriBwg peyoAGTepes omé TS evroAég TOTov E/E, (Mo
Topabeypa, atov PE 8085, o1 evToAég TpoomEAQONS HVANG Eival ouvABwS
TPIDV bytes, evad o1 e1dikég evToég TUTToU E/E eivon pévo o bytes). ‘ETor To
HAKOG TOU TTPOYPAUHOTOS QuEGVE.

Y. ESautias Tng peyoiTepng diebBuvong Tng Bopag E/E, audvetar To
oTraiTolpevo interface.

4.4 YAomoinon ©ipag E/E

Ovpeg  E/E ptropolv v KOTGOKELGIOTOUV  XPNOIHOTTOIVTOG
kukhdpara SSI, MSI f§ LSI. H amloloTepn popel upids B0pag eio066ou
armoTeAeiTon omd éva buffer Tpiddy karaoTdoewy Tou evég bit, evd yia pid
Bopa e&6bov xpeidleTan éva D flip- flop yia kGBe bit Tng 80pag.

4.4.1 Xprjon KukAwpdrwv MSI.

Mig ©0opa E/E ptopei emiong va vAomromnBel  XpnoiHOTOIOVTOS
Texvohoylar MSI. Zto oxfpa 4.4 @aiveTal pia UAOTIOMGN TTOU XPNOINOTTOIES
Ta KuKAdpaTa MSI 7415540 (amopovoTris) kan 74LS373 (latch) yio 806pa
£106b0V Kan £§660v oTIg BiewBOvoelg 05 kai 06 avtioTo,

MoAéS ouakevés (6mag T.x. A/D kan D/A petarpoTrels) £xouv 3-state
eigodo (1 £8000). ItV mepimT®ON aUTH pTToPoly Vo cLVEEBOLY Ywpig Ta
TPONYOUHEVD  KUKAGPOTO, oTevBeiog 010 bus Twv Hebopévav  (Bus
compatible).

Aigbpopog AleuBivaemv (AD-A7) >
iz ||
A Aigbpopog Aebopévay (DD-D7) >

EO
E1* ] Amokwbitiig

7418373

7415540

e o] B & B 1

10/M
Zuokeun §

Eicdéhou

Zuokeur
E£sbou

E5 RD E6 WR
Zxrjpa 4.4 Yiotroinon Bupdv E/E pe T xprion kukhopdTov MSI,
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Z1n ouvéxelo Sivetan Tapddeiypa oxedioong evég mAfpoug pY-X.

NMapaderypa

Zto oxfipa 4.5 biveton To kOKAwpa evog pY-X 8085 Tou E€xer pvriun
8Kbytes ROM, 4Kbytes RAM, pia mépTa €i0660u, piot mépTa £6600V Ko pict
eAéyyou E/E omig bievBivoeig 40H, 50H kon 60H avrigrorya. lo Tnv
atrokmbikoTroinan dievBlivaemy XpnoipoTolobvTal 600 QTOKWOIKOTIONTES
3 og 8 (74L5138) 0 évag yio TN pvipn o GAhog yio Ty TépTa E/E.

Ab-ATH Aigbpopog AIEvBOVEELY AD-ATS >
AD-AT

7418373

ALE LE

O

ADO-AD? Ai&bpopog Aebopévov

8085

| 7ats540 [DO-DD
ot 00-Q7 | I‘lép(";csHEl}Gﬁﬁou
T D0-D7
74L8373
=4 T NépTa EEdbou
gt —

7418540 |(DO-D

RD 7
AR Mépra EAéyyov

— b e B Do-0F tBOH)
WR F4L8373
D

Zxrjpa 4.5 ‘Eva mAfjpes pY-Z 8085

H ROM (ohokAnpwuévo 2764) korohopPdver Ta mpaTa 8K Tou XapTn
uvApng, OnAadf Tig SievBlvoelg amd 0000h éwg 1FFFh kai n RAM
(oAokAnpwpévo 6116)Ta emdpeva 4K, dnAadr Tig SieuBivaoelig amdé 2000h
éwg 2FFFh. “ETol yio v £miAoyr] Tng ROM Ta bits Tng diedBuvang mrpeTel vo
gival:
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0000 XXXX XXXX XXXX (0000-0FFFH : 4 Kbytes)

0007 XXXX XXXX XXXX (1000-1FFFH : 4 Kbytes)
KOl YIO TNV £mIACYH TG RAM:

0070 XXXX XXXX XXXX (2000-2FFFH : 4 Kbytes)
Moot ROM 10 bit A12 prropefl vat efvon 0 1 1 y1I° auTé kan o1 €§0801 YO kou Y1
TOU aToK®OIKOTIOINTH KaTahfjyouv oTnv TOAN OR, n €60dog Tng omoiog
emiA€yel T ROM.

N tnv vlomoinon Tng moprag e£66ou  ypnolpoToiEiTon  Evag
povooAwTrS (oAokAnp. 74LS373) evdd yia Tnv vlotroinon Tng TépTOS
£106bou ypnoigorolsiTan évag tri-state amopovwTig (oAokAnp. 74L5540). H
TOpTO EAEYYoL eivan TopTa E/E kau yia va vhotroinBel ypnoipotoiobvTal
évog pavooAwTrg (74LS373) ko évag tri-state oTTopovwTHS (7415540).

EmAéyovrar koi Ta 800 pe Tnv Bia SievBuvon (0060h) oAAG
EVEPYOTTOIEITON PGVO TO £va avaAoya pe To ToI6 amé Ta ofpara RD, WR
givan 0,

Na  Tnv  omokwbdikotroinon  Twv  6levBivoewY  Twv  TTUADV
XpnoipoTroieiton TéAI évag ammokwoikotronTig 3x8 (oAokAnp. 74L5138). Ta
bits dieBUVONG TTPETTE VO Eivon:

0100 0000 (40h)
0101 0000 (50h)
0110 0000 (60h)

2TN OUYKEKPIPEVN oxediaon yiax amAomoinon Tou LAIKOU Kai €TTeidH
bev LTTGpYOUV GAAES TIOPTES OTO CUOTNA KOTG TNV ATTOKWSIKOTTONON TWV
dievBUVoe@V dev eAfyxovTal av Ta bits Ag, Aq, Ay Kai Az eivan 0.

4.4.2 MNMpoypappanidpeves Ovpeg E/E Texvoloyiag LSI

O1 Bupeg E/E Texvohoyiog LSI Tou evdg chip ypnoipomolotvral emriong
yia  ToV XEIpIOp6 ToAlTAokwv KaTooTdoewv FE  dmwg  yeipowic,
TapGAANAnN oe ceipiokr ko oeiplaky o TTOPGAANAN peTaTpoTd, éAsyyo Ko
Snuiovpyia 100TIpiag KAMT. AuTd T chips eivor ouviiBwg yevikol okoTTol
TPOYPOHHOTICOPEVES  OUOKELEG, He TV éwoid  GTI  pTropolv  vo
SapoppwBolv oav B0pes £10660u, ££66oL 1 BimAfg kareBLVONG 1} aKéuN
utmopovy va eival kukAdpara Siaolvdeong (interfaces) eibikol okotrol
oxedloopEva va  XeIpidovTanl Koiv&  mrepipepeiakd  6mws  floppy  disks,
KOOOETES, TNALQPWVIKES YPOPHES, TIAKETA EKTTEHTTOUEV@Y TTANPOQOPIGY
. Xprion auToU Tov &lboug Twv Yngidbwy amiomoisi Tov oxebiooud,
BEIVEL TOV OpIBud Twv Yneidwv ko bivel  evAuyigio. Av  eivod
TPOYPOPHATICOpEVH, CUVHBWS OTTAITOOY TIPOYPGHHOTY GPXIKOTIOMONS Yia
ToV KOBOPIOPG TOU TPGTTOU AEITOUPYIOS TOUG,.
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uE Aigbpopog AlevBivoswv (A0-A7) ‘:>
s AlGbpopog Aebopévwv (DO-D7) >
Mpoypappangdueve LS (}
Tipara EAéyyou
KGI ETIAOYHG

BQuptdv

KarrayowpnThs KaroywpnTrs Népra f| Népra
KardoTaong EAéyyou Eiodbov | EE660u

Mépror Eioobog E£obog

EAéyxou Aedopivaw  AsSopévav
oTé TV RO
EarTepikr E€wtepiks
Zuokeur Zuokevr

Zxnpa 4.6 Tevikd mpoypappamZépevo LS| yia E/E.

27NV Yevik] TNS popgr pic TpoYpappaTiCépevn B0pa Texvoloyiag LS
QTOTEAETON OIS TEOOEPEIG KOTOXWPNTES, GG PaiveTal oTo oxhpa 4.6.
Otav n Yneida ouvbéetal oro COOTNHA Tov pIKpoeTTeEEpyaaTr, Ot KGBe
KaTaxwpnT ovatiBetar plo povadikg SieGuvon ouokevrig (] opIBpGS
Oopag). O évag kaToxwpnTAg pmopei vor AeiToupyel cav BGpa e10680U
bebopévov evd o GMog aov B0pa e&6bov  Gebopivov. O TpiTog
KOTOXWPNTAS avapépeTan oo 'KaToxwpnTiis eAéyyou” K KOTOXwpNTHS
biedBuvong' evdd TeAIKG prropel va UTTGPXEl Kot évag "KaToXwpnTHS
KOTGOTOONG" © oToiog uTrobeaikviel av uTTapxouv Sedbopiva via va
SiaBaoTobv i av vTrépyouv bebopéva yia €€060.

Hopadefypata Tétoiwv interface-chips Texvohoyiag LSI efvan or Intel
8255 kan 8155,

4.5 NMapdaAinin Metagopd MAnpopopidy viré Zuvonkn Kai
XWpig Zuvenkn

Kdarw omé tov Aeyyxo Tou TPOYPAPPATOS, To Sedopéva Trou
HETapEpOVTal amd Tov BiGSpopo dedopévv petall Tou HIKpoeTreLepyaaT
Kou pidg ovokeuris E/E exméptrovron TopdAAnA, pia AéEn TN @opd. Ado
TOTOI peTagopds Sebopévav amé To TPSYpappa eival Suvarol: ywpis
OuVONKnN ka1 LTI TLVORAKN.
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Mia peTaqopd Ywpis ouverkn efval quTi oTnV ofToia N €VTOAN
setapépel Sebopéva amé 1 Tpog pia Bipa E/E Xxwpls va egakpifdoer av
80pa efvan £Toiun va ektépiper f va AdBer Ta dedopéva. O HETOPOPES XWPIG
suvBrikn XelpilovTal TAnpogopieg BiaToyrs, TANPOPOPIEG KATAOTAONS M
Ao bebopéva.  MAnpogopies  Siatayris  peETa@EpovTal  omo  TOV
WIKPOETTEEEPYQOTH, HE OKOTIS TOV EAEYXO TNG AEITOUPYIOG TNG CUOKEUNS E/E.

MAnpogopieg kaTdoTaong peTapépovral amd pia ouokev E/E ko
YONOIHOTIOIOOVTON O TOV HIKPOETTESEPYQOTH YIG TNV TTapoakoAoUBnon Kai
rov EAEYXO TG KATAOTAOTNS TNG OLVOKELNS E/E. AebOpEVa HETOPEPOVTOI KOl
mpog Tis BU0 KaTEUBBVOEIG Kl SloKPIVOVTON OTTG TIG TIANPOQOPIES dlaToyhs
7 KOTAOTAONS G TOV TPOTIO e TOV OTOI0 XPNOIHOTIOIOLVTAl OTTé TOV
WIKPOETTECEPYOITTT.

“Ever TTOPABEIYHO HETOQOPAS Xwpis ouvBrikn dedopéviv e£6bou eival
7 exopTr Sedopsvav BCD amd éva pikpoetebepyaoTh oe pio oBovn. O
mxpoemrefepyooTrig dev emiBeBaidver av n 08vn eivan £Toiun va AdBer Ta
Bebopéva, aMG LTTOBETEN 6TI N 0BGV eival £TOINN.

EvBEIKTIKG TIGPEBEIYHO HETOPOPGS Xwpis ouverikn dedopevwy £106b0u
sival 1) efloobog Sebopévwv aTd évor VoA XEIPOKIVITWY BIGKOTIT@Y. Ebw,
=&\ o pikpoemefepyaoTtrig uTIOBETEl, 6T TN OoTivp Tou dlafadel, of
Sax6TITEG £ival ToroBeTnpévol oTig emBLUNTES TeAkEG Béoelg Tous. H
yopis oUVERKN peTOPOPE deixveTan 0To OXHa 4.7() 6TTOL OTO onueio Tov
SO TOUPMVOVTOI O YPOUHES £X0UHE TV CAAGYH TWV TIHV.

ITIg UTT6 GUVBIKN PETOWOPES Bebopévav, n exTéAean Tng evroArs E/E,
mov peToEpel To Sedopéva, TrpolroBéTel 611 N cvokewn E/E efvar EToipn
pa TV peTapopd. To ov eivor €TOIN 1 OLOKELN kaBopileTan omé pic
UETAPOPS XWPIG CLVONKN TTANPOPOPIY KOTROTOONG 0TS TN ovokevr] E/E
WPOS TOV HIKPOETESEPYOTTH TTOL TTPONYEITOl TN TPAYHOTIKAG HETOQOPAS
Bebopévwov. O TANPOPOPIES KATEATOONS LTTOBEIKVUOLY TNV TTOPOLO
worGoToon ™G ouokeurg E/E. Exoupe Tpeig TPATOUS yid LTIO GUVOAKN
SETGPOPA TTOL AVTITOTOOVTAI OTNV ETTOHEVT TTOPGYPOPO.

4.6 Mé£00obo1 Maparining MeTagpopds Acbopivwv

DTG6 ZuvorKn
a) E/E amAou raipou

Y& TOMEG e@oppoyés €ykupa Sebopéva TrapouaiGlovrol Ot pid
guoKeLH ££660U [éoa 0 éva KABOPIOPEVO XPEVO OTOV OTIOI0 KOl TIPETTEl VO
SiafooToly. ‘Eva apdderypo auTol eival i oUvdeon evos TTANKTPOAOYIOU
ASCII ZE pY. ‘Otav éva mAfkTpo méleTan, To KOKMwpa diaouvdeons Tou
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TANKTpoAoylou oTéAvel Tov avTioToixo ASCH k@dSiko it TO TTOTNpHéVO
TAMKTPO Oe 8 TapGANAes ypappés HETOPOPGS bedopévwy. Emiong To
TANKTPOAGYI0, PEO® KUKADPATOS OTéAVEl €var afjua strobe og pia GAAn
YPOPEN Yo va dnAdoel 6T Ta fykupa SeSopéva TApovoIGlovTal oe 8
YPOUUES peTapopds. To Ixfua 4.7 defyver Tig XPOVIKES KUHOTOHOPPES TIOU
OVOTTGPIOTOLY QUTE Tov TPGTTo AeITovpyias.

o xopnAoUg puBpols petagopds Sedopévav, STws amé Evo
TANKTPOAGYIO Oe €va pikpoeTe&epyaioTs, N HETOPOPG dedopévwv pe ofpa
strobe AeiIToupyel owaTd, eved yio LYPNALS TOXOTNTEG HETOPOPES Sebopévwy
QUTA N HEBOBOG Bev AciToupyel emeidri Sev uTTdpYel Kovéva OfHO TO OTTOI0
va Aéel TN ouoKeLH aTTooTOAéD TIGTE efvon AoPOAEG va oTeldEl TO £TTEpEVO
byte debopévwv. Me &Ma Adyia Ba éxovpe TPSPANUa av To oloThua
amooToAéag aTélvel bytes SeSopgvaov YPNYopoTepa ot 6T TO oUGTHUA
PTG pTropel va Siafdoer. Mpog QTmomULY auTol Tov TTpofAruaTog
Xpnoipotroleital éva ofjpo emiBefaiwongs (ACK) petagpopés bebopévav.

P E/E Amhifs Xeipaias (Handshake) 1/O

To Zxpa 4.7y deixver pepikd Trapadeiypora KUMGTOHOPP@V yia picr
HeTOPOPG debopévay TOTOL Yeipaylog omé pic TIEPIPEPEIOKT OUOKEVH
o'evav pikpoeme&epyooT. H Trepipepeiok OLOKeLN £6dyel TTAPGAANAC
bebopéva kau otédvel éva STB ofpa oTov Hikpoete€epyaoTr. AuTég
empBeoudvel To STB orjua pe éAeyxo odpwong (polled), dnAadr éAeyyo
HEOW TpoYpappaTos f ofjpaTta diakoTdy (interrupt) ko diofdler To byte
bedopévmv. O pikpoete€epyaoTig T6TE oTéAvEl dvax oG avoryvapiong ACK
OTO TIEPIPEPEIAKG YIO Vo SNADTE! OTI TO TEPIPEPEIOKS PTTOpEl Vo aTeihel TO
£TMOpEVO byte dedopévav. ATI6 Tnv TAeUpé Tou HIKPOETTECEPYOOTH, auTH N
AerToupyia avopépeTan oav elcobog aTTAG XEIpawios,

Ol KupaTopopgEs auTég PTropoly va TrapIaTGvouy €060 dedopévav
He amArf xeipopio omé évav HIKpoETeSEpYQOT ] Ot v Tap&AAnio
EKTUTTOTH. 2& QUTH TNV TEPITTTWAN © HIkpoeTTeSepyaoTrig oTédvel €va
XOPOKTHPQ OTOV EKTUTIWTH ko emiBeBoidver éva STB OfHO yIo va TOU TTEl
'edd eivan évag yopokTripag yia ogva’. ‘'OTav o ekTUTTOTHS eivol ETOIHOG
amavt& pe 1o ACK ofjua yia va el oTov HikpoeTreCepyaoT "auTd TOV
THpQ, oTelAe pov évov GAND".

H ouoia autol Tou ofjpaTog xeipawiog eivor 6T N OUOKELN 1 TO
OUOTNHO QTTOOTOAEQG Sev pTopel vor oTeidel To emopevo byte debopévav
HEXPIS G6ToUL N ovokevr f To GloTHU TAPOAATITNG dNAdoEl pe éva ofjpa
ACK 6T eivan €Toipo va To Seyre,
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STB \I |

DT DATA "
(o)
STE {Jape STB
DATA ™ DATA X

(y) (5)
Ixjpa 4.7 TapGAAnAn peTagpopd Sedopévav.
a)Xwpig auvBrikn BIATA0L TraApoU YiMovirig eipawits 8)AImAfg xeipoupiog

y) E/E ArmAijg Xeipapiag

Mo peTapopés debopévavy GOV amAITEI TR TEPIOOATEPN 100TNTA
OVAPEOT OTO OUOTNHO aTOOTOAEQG kol OTO OUOTNHG TIOPOARTITNS
xpnoipomroiefran - dimAj  xeipaio To ZyAua 4.76  beiyvel koo
TOPAOEIYIO KUHOTOHOP@M®Y Yia &i0obo pe SITASG handshake amé éva
TEPIPEPEIOKG O'éva  pIKpoeTeCepyooT. MTropolbpe va  koToAGBoupe
KOAUTEPO. QUTES TIS KUMOTOUOP(QEG av TIG OKepToUpe oov £va diGAoyo
peTaEy 6o avBpdTav. E6® €xel onuooia kGOe okufp TOV OnUET®V
xeipoiog, H ovokevrj amooToAéag kdvel v ypopprp STB low yia vo
pwTHoEl : "elocn £€Toipog;". H cuokev] TOPOARTITNG HE TNV CEIP& TNG KAVE
v ypapp ACK high oo va Aéei: "efpon €Toipog'. H mepigpepeioxry ouokevi
T6Te OTEAVEI éva byte Sebopévwv kai kGvel Trnv ypoppri STB high cav va
Aéelr'eddd uTTapxel KGTolo Eykupo Sebopévo yio oéva'. Agol diafdoel Ta
bebopéva n ovokeu] TToPOARTITNS KAvel TNV yYpoppr] ACK low odv va Aéer:
"Exw To bedopéva ko TTEPIPEVD aiTnon yio aTTooToAN vEwv dedopévav',

Mo pie Xeipawics quTol Tov TOTIOU, aTTd £va HIKpoeTeepyaoTH O'éva
TIEPIPEPEIOKD, Of KUPOTOUOPPES eivon iDIEG OAAMG O HIKPOETTEEEPYOOTIS
otélvel éva STB ofjpa kan Ta Sedopéva, evdd To TEPIPEPEIOKS OTEAVEL £var
ACK orjpo.

Mo pia peToipopd bebopévmv pe Yeipowpio, Evag HIKPOETTECEPYOOTHG
pmopel var kaBopioel ToTe eivon va oTelAel To emdpevo byte debopévwv pe
éeyxo odpwong(polled) dnAadn €éAeyxo péow TPOYPAUHATOS TWY OHPETWV
xelponpiag 1y pe Tn xprion diokotrav (interrupt). ZovBwg xpnoipoToieiTal n
TPaCEYYIon pHEom onudTwv BIGKOTTHG, ETTEIDN OUTH KAvel KOAUTEPN Xprion
Tou ypdvou Tou emefepyaoth. Ta orfjpata STB ko ACK yi' aquTtég Tig
HETOXPOPEG HE Xelponpio, pmmopolv va TopoxBolv o pia TOPTO HE
KOATGAANAES eVTOAES oTO TIpSYPappa yia To okoTrd auTtd. H xprion ebikav
KUKA@PGTwY oflotroiel TTOAD TTepiocodTEpO TOV Ypovo emebepyooios. ‘ETol



116 ' EIZOAOZ/EZ0AOQX EAEMXOMENH ANO NPOr PAMMA KE®. 4

EXOUV oxebiooTEl TéTOIES OUOKEVEG XPNOILOTIOIO0UEVES OQY TOpTEG GG
T0 oAokAnpwpévo 8155 kai To 8255, GoTe va HTropoby poypappaTi{dueveg
VO KOTELBUVOUV QUTSHOTO THY Aertoupyia Tng Xeipayios. Na Tapéderypa
To oAokAnpwpévo 8155 1 To 8255 TPOYpappaTiiépevo propel va AapBdvel
auTépaTta éva STB ofpa amé éva TEPIPEPEICKS, va aTéAvel €va orjuoa
SICKOTIAS oTOV HIKpOETEEEPYQOTH KON Vo oTéAvel To ofpa ACK oro
TEPIPEPEIOKS OTIG KOTEAANAES YpOoVIKEG oTIypEs (BAETre TTapaypdpoug 4.8
Ko 4.9).,

4.7 Eiocobog AeSopévwv pe Xprion Znpaiag

Oa bwoovpe éva Topaderyua HETOQPOPGS bebopéviv pe Ty TPOTN
HEBOBO &nA. Tou amiov moApol. ‘Etol éva bit amé TNV TAnpopopic
KaTaoTaoNg SnAdvel TéTe pia Bupa e10660L éxer diabéoipeg MAnpopopieg
Yia eio060 A TETE pic B0pa e£660uU efvan ETOIUN va AdBer TAnpogopies.

AG Bewprioouye, Yia Top&deiypa, i OUOKEUH €10660V Trou EXEI
SlaBEoIpn TAnpopopia ot B0pa ei06dov (DATA) yio EKTTOUTIH TTpOS Tov
HikpoeTretepyaoT (BAéme oxriua 4.8). YmoBéToupe 6 n 6An Siadikaoia
EAEyXeTOl OIS TNV TepIEpeiakt] ovokevd. Na va SnAdoer N CuoKevH
10680V 6711 efvan Ol1aBEoIun evepyoroisl éva flag, To bit 7 Tng B0pag eAéyyou
(STATUS). H xprion Twv onpoidy atov EAEYX0 TWV UTIG GUVBIKN HETOKpOpPWY
GVOPEPETQI KOl 0OV YeIpoupicr (handshaking).

D0-07 >

2 Evepyortroinon 1
Avéyvwong pE (RD)
ATopovaTrg/ 4 ATropoveTrg/
MavbawTrig MovboiwTrig

RD Reset | - (Znuaic)
MevBGAwon Bopag EAéyyou
' STATUS

@ipog Eioédou

DATA

Set
8-bits MoApdg Bit7 Bit0
Aebopéva JL AloBeopdTnTog
Aedopévav

2vokevf Eioébou F

Ixipa 4.8 EiooSog Sedopsvay HE TN Xprion anuaios (flag).
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H mpoypapparilduevn E/E eival 0 pévog TpOTTog va SEpoupE TOTE VED
Sebopévar efvan SIaBETING Yia El0050 OTOV HIKPOETTELEPYTOTH.

Mo Tov KoBopiopd SioBeoipdtnrog Sebopévov  yio  elcodo, o
LIKPOETTEEEPYOOTHG TTEPIOBIKG e10Gyel TV A£En eAéyxou ommé T Bupa
STATUS ko eAéyxer To bit 7. Av 1o bit 7 givar 1, TéTe LTGp) oLV DIGBETIPG
beSopéva kal pia evToAf Ta eiodyel amé T B0pa DATA koi KOTOTV
amevepyotroieitor 1o flag ddoTe va eivon £€101po Vo Xpnoigooinoel yix
sedopéva. O apiBpds Twv Sebopévav mou Ba Angbel PpiokeTal oTov
xaroxwpnth C. Ta Sebopéva TomoBeTolvTon 0€ TIVOKO 0TI PVARR TT0U 1
apyn Tov kabopileTal amé To Levyos kaTaxwpnTodv H-L.

H ouxvéTnTa pe Tnv oTroic: EAEYXETOI 1] ONPAIc KOTAOTAONS (status
flag) kaBopITel Tov Xpovo peTagopds dedopévov. AkoAouBel To TTPEYPappG
ou elodyel debopéva kai exTeAel OvOKUKA®ON YIG TOV EAEYXO TOU flag
xQTGOTOONSG XPNOIPOTIOIOVTOS TO KUKAWUG TOU OXNHOTOS 4.8.

INP: IN  STATUS ;Eigobog KardoTaong
ANI 80H ;Evepyotroinon onpoiay pE
Jp  INP i"EAeyyos Bit7
IN DATA ;Eloobog Aedopévav
MOV M, A sMeTagopd Asbopévov oe MNivaka
INX H
DCR C :eEAGTTWON Tov TTARB0US TWV TIPS HETOPOPS HEBOUEVWY
JNZ INP
HLT

H xpAon ovokikhwong yia Tov £Aeyxo Tou bit kaTGoTaons,
snpuiovpyel TpoPAfpaTa Oe ouoTApaTA ToU eV PTTOPOLY Vo Ee@UYOLY QaTo
TNV avakGKAwan Ot TEPITTMON Kakig AeIToupyfag TNG CLOKELAS, GTTOV dev
utropel va evepyoTtroingei To flag karaoTaons.

Mia AGon yio Tnv ovakOkiwon eAfyxou efvanl N EAeyxopevn
xpovoSiakot (controlled timeout). Me Tov TpéTO GUTG Qv N anuoio
xatrGoTooNg Sev evepyorronBel o Sebopévo xpdvo, 1N QVOKOKAWON
TeppaTI(ETON Kou YivovTon of KOTGAANAES EVEPYEIEG YIO TEPITTITWON KN
owoTS OTOKPIoNS THS CUOKELNS E/E. H &iobikaoia Tng ovvexoug
aVOKUKAMONG €Xel vONUO GTOV XPNOIHOTIOIOUVTOl  OPKETEG  OUOKEDES
£10650U 0’éva oboTnua TpoypappaTiCopevng E/E. To mpdypappa eAeyxel Th
SiaBeopdTnTO SeSopéviov KGBE OUOKEUHS, Yior VO BEI TTOIG CUOKELN E£XEI
Si0éopa Sebopéva yioo Tov WE. Autq n Siabikaoio eival yvooT oov
ouvexris odpwan (polling).  O1 TEPIPEPEIOKEG OUTKEVEG TTOU TTOPEYOLV
Sebopéva Sev Ta €xouv TEvTa SioBEoipa yioTl OTTOITETON KETTOI0G XPOvos
yia TNV TIepoywyl Toug 6TTWS OTNY TEPITTTWON ev6S A/D HETOTPOTTEQD,
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Emriong o1 ovokeuég mou Séxovran bebopéva ouviibws Ta emrefepyGlovTo.
Wauté dev eivar mévra SioBéopa yia vo AGBouvv  Sebopéva Tpiv
ETMEEEPYOTTOUY TO TTPONYOUHEVG. 2uviiBwg kamolog amopovwTAg (buffer)
TopepPaivel peTagl TG peTaopds kol TG emedepyaoios, e§opaditvovrog
QKOS TIPEG TOXUTHTWY Oe picr péon Tipi pons dedopévav ov pmropel va
OIEKTTEPOWBES,
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