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Eoyoaotijguo 1:
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28 ZemrepPoiov £mg 1 Oxntwfoiov 2009 (fdoudda 2)

[Biphio: mooarpetind pmogeite va dwofdoete: Wakerly: § 1.1 - 1.4 (ogh. 1-10)- 1] Mano: § 1-1
(ogh. 1-4) nou § 1-9 (oeh. 40-44)]

1.1 Aovywég [lpagers non Mivaroag AnOeiog

To egyaotioo avtd amotehel ocuvéyelo nat epPdbuvon tov eoy. 0, nou Wiaitega Tov THS
wrhdpoTo dtoxomtdv viomoohv tig hoyrés mpdEeg OXI (80.6), KAI (§0.7), 'H (§0.8). Av
O0ev mooAldfoate va zdvere To. avrtioTouo TEWRANATA TNV TmEonyoUuevn Pdoudda, 1 va Ta
nataldperte oe PaOog, Eentviote ofUeQa He exelva, 1| LEAETHOTE TQMTO EXEIVES TIC ONUELDOELS
Y& vo. tig xotohdfete oe PdBog --amotehovv T Péom yid 6ho To udbnpo.

O mivarag mov axolovOel amotelel ud mepilnym Tov mogamdvew mogayoddwy 0.6 - 0.8. I'd
minedTTa, TEOooOEcaue naL To xirAwpa Tg §0.5 pe to dvopa "tovtodTnTa' (identity), av non
ouvvhBwg dev Bewpolpe eviladégovoa ovtiv v TOo0 amhf] Aoywf mEAEN. Ztov mivoxa
autov yonolpomolovpue tov 6o "OFF" Otav pev mooxertal Y Olandrres yud vo onuaivel
"eheBegog" (0L moTnuévog), Otav Oe mponertow Yl LED yud va onpoiver "ofrnoti"
avtiotgopa, o 0pog "ON" yid pev toug drondmreg onuaiver "motnuévoc" yud de tig LED
onuaivel "avapévn".

Ao ol A0 A
f oo B feog Ao Bio o A
— + O—>L_||J + BJ, L_IIJ
AOKOTTNG | AIKOTTNG IDENTITY NOT .
A B (TovToTNTA) (oxv AND (xon) OR (1)
OFF OFF OFF ON OFF OFF
(eAevbepog) | ON (opnom) (avoyrev) OFF ON
ON | OFF | oON oFF | OFF 1 ON
(motnuevog) | ON (ovopevm) (opnotm) ON ON

O mivaxrag avtdg diver avalvtind 1 ovuteQLhoQd TV RUVRAMUATOV %Ol TWV AVIIOTOL WV
"Aoywmv ZvvoQtioewv" (medgemv) Yid Tig OLdpoQES TEQLTTMOELS EL06OMV TOVg, ONAdT
HOTAOTAONG TWV OLAROTTTMV- TETOLOVG THivoxeg Tovg Aépe Tlivaxeg AAnbOeias (truth tables). T
To nOrAOUA TG TOVTOTNTAG, O Tvarag aindeiog pog Aéelr 6Tl 1 €E086¢ Tov (pwToPoiia Tng
LED) Poioretal mavta ot evbeia avtiotouyio pe Ty (0086 ToV (R0TAOTOON TOU dLordTTTn A):
OFF y1& OFF »ow ON & ON. I'id ™) Aoy med&n OXI (NOT), o mivanrag pog Oelyvel OtL
€E0006¢ g elval mdvta to avtiotodo (avamodo) thg elsddou TS A, €' ov %ol To OVOUO TOU
HURADUOTOS AVTOl WOV ouY VA Aéyetan "avtiotpodéag" (inverter). T'id tnv Aoyt mpdgn KAI
(AND), 1 €E0806¢ Tng eivar ouvdotnorn Ttov dvo eoddmv TG, A nar B: elvar ON povov otov
évav and Tovg 4 ovvovaopoUs TLUDV TV A %ol B, 6tav A xou B etvar ON- avtd moonitel
otav oL dromdrteg elvan ouvdedepévol "ev 0e1pd". Téhog, N hoyxf) cuvagtnon H (OR) eivow ON
otav A etvar ON 1) B eivor ON (1] »ow oL d00 elvor ON)- autd mQorUTTTeEL OTAV OL OLOUOTTTES ElvVaLL
ovvdedepévol "ev magaliiihm".

O hoyrég TQAEELS AND %0l OR €lval avaloyeg ue mA00g TOQOUOLMV EVVOLODV TNG RAOMNUEQLVS
pog Lofg, my.:
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e & va toéEelL vepd amd T Pevon meémel vo avoiEoupe ) Poor xow vo elval avolrtog
1O O YEVIROG OLOKOTTTNG VEQOD TOU SLOUEQIOUATOG.

® Oa vmdoyel VITEQRATAVALWGOT VEQOD av €xoupe dLoQEOT 0To nalovdxi ) av otdlel 1
Poton Tov pmdviov 1] ™ xovLivag (1 xoL TEQLOGOTEQO Ao €val Ad QUTA TAVTOYQOVA).

e [4 vo pwrd oto autoxivntd pov mou Poiloxetar 0to yrapdl moémel va avolEm tnv
OQTA TOV YRAQAL %ot TV TOQTA TOU QLUTOXRLVITOU.

e Mmop® va uitd 0To eE0XIHO POV OTUTL Atd TNV %L TOQTA 1] Ald TNV oW TOQTO TOU
AT TOV.

e A7 Toug TEQLOGHTEQOVUS HOLVOUG AOYAQLAOUOUS TQATECAS UTOQEL VO ®AVEL AvaANYm O
Oaoyog A 1 o duawotryog B. Yrdpyovv Oums ®ot AoyoQLo.opol, .y ETALQELMY, OTTOV
YU vou YIVEL avAA YT TTQETEL VO VITOYQAYOUV TT.Y. #ot O SLevOUVTHG ®at O Taiag.

1.2 Kuxhopoata yia Xovleteg Aoyrég Ilpages

Ov mogamdve Poowréc ocuvdeoporoyieg diomomrarv
LWroQo v va. guvOUAOTOUV HETOED TOVUS 08 000dNTOTE
o0vBeTovg ouvOVOONOUG 0To oyNua 0eELd dpalvovton
peourd  mogoadeiyuata (oto onuete E, F, G, H,
vrotiBetor 6Tl guvdéovtar LED's puecw ovrtiotdoemy).
210 MEMTO NVRAWUAL, YL VO TeQdoEL oevua mROog to E,
mpémeL "oyl A motnuévog", emeldn n ovdeon éyive otov
mhve deELd axngodéxrtn (TO) tou A, KAI (oUvdeon ev
oepd) "B matnpévog", emewdf] to E ovvdéetar otov
natw 0eEld angodéxtn (T1) tov B. Zto deitego
norhopo, 0o megvder gedpo mpog to F oOmote "A
matuévoc" (ovdeon xdtw g€t (T1) touv A), H
(o0vdeom ev maQaAlAw) "oyt B matnuévog" (o0vdeon
move OeEld (TO) tou B). Zto toito ®ninAwpa, Y& vo

Ao B
mepdoel gevua meog to G mEémeL va vdoyEL dEOUOG + C, DJ::)_’Q
(B))or

G = ((A)OR(B)) AND (C)oR (D))

pécw tov apLotegot Cevyous Owoxomtmv KAI péow

TOU /68§LOU/C8U’\{/0Ug' 0&750 TO (QLOTEQS Cevyog umogel va H = ((A)AND
mepaoeL gevpo. omote "A motnuévos" H "B matnuévos"-

opoing amd to deEl dmote "C motnuévos" H "D matnuévog". Téhog, oto xixhmpa mwov
te0podotel To H, pelipa pmoget va mepdoel amd To emtdve Levydot daxomrdv H amd 1o #dtw:
Y& vo mepdoel amd emdve mpémel "A motnpévos" KAI "B matnuévog”, aviiotoua 8g oo
RATO.

H
((C)anp(D))

Hewduata 1.3: Aoyuxi pue Awenomreg

ITgoctowmaocia mowv Gprdoete oto Egyaotigro:

Ze autd noL og OhOl TO UTOAOLTTAL €QYOOTNOLL OO 'O %Ol UIQOG, TP GTAOETE OTO
€QYAOTNOLOXO 000G TUNua, Ba €xete SLOPAOEL AeTTOPEQMS %OL TQOOEXTIXA OAOUANQEY TNV
EXPOVNOT TNG AoxNOoNG, ®ou O €xeTe ETOLUAOEL YOATTAR, ®0O0QA, %Ol AETTOUEQMS TA TANON
oyxediayodpupata OAWV TV RURAOUATOV TOV 0ag TNToUVTaL 0TV eXGOVNOT], RAOBDS now OAES
TIG OTOVTINCELS 0T €EQMTNUOTO oV oog Bétel M exddvnon. Tnv yoastri) avti) mpoegpyasia Oa
™V eEetdlel o fonbog oag oty oyl Tov ggyaotnEiov, zat Ba Tov TV moadidete oto Téhog,
ard avthyv de Ba mpoxrlitel éva 0efaotd TO0000TO TOov Pabpol Tou goyaotneiov cag. ‘Eva
aiho oefaotd mocootd o avtavoaxhd TNV amd PEQOVS cog xatavonon Tng Bewelog Tov
LoONUATOC OV OYETICETOL [UE TO EQYAOTNOLO, OTIWS AUTH GOAIVETOL OO TLG ATTOVTOELS OOS OTLS
oyeTES EQMTNOELS TOV Ponbov. e autd edm To melpaa, TELY GTAOETE OTO EQYAOTIQLO:

i. Zyxedldote T TOQOXRATM HUXAOUATA 7OV oag Cntavror. O dtoxodmreg A, B, Ceivar
omwg avtol mov eldape otnv § 0.5, nar To ®aBe »inhopa odnyel wd LED péowm wag
avtiotaong omwg oty § 0.4.

ii. dudEte Tov mivara aindeiog Tov ®Abe rVHAOUOTOS, OTTWS E0ANE TAQATAV®D OTNV §
1.1. Apov ta nurhopoto avtd €xovv 3 eloddoug (A, B, C), oL mivaxeg ainbeiag Tovg Oa
gxouv 8 yoouués: uia tetedda yid A=OFF zau plo tetpdda yid A=ON- oe nd0e teTpdda,
0a vdpyer éva Cevydol yid B=OFF nat éva yid B=ON- »aw o€ #G0e Cevydot, O vmdoyeL
pia yoopui) yué C=OFF »ou pio yud C=ON.

iii. Alotvmdote YeaTtdg T ouvOnxn yId v devnon g xae eE6dov, ONhadf yid To TOTE
1N dwtodiodog Ba eivor opnoth 1 To mote (1) N pmaviéga dev yepitet, 1 (2) dev umoed va
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un® oto omity, 1 (3) dev umop®d vo ¢Uywm pe to avtoxivnto, 1 (4) dev Ba mhw To
OUTOX(VNTO OTO OVVEQYELD. ALOTUTIMOTE TN CUVONXN pe AOYLL, (QNOLUOTOLMVTOS TNV
noOnNueQV] pog Aoywn), xai Oeite OTL epoouoteton A 1 ayf tou dviocuol Twv
moeayQddwv 0.7 %o 0.8- diaotaugmote Ty 0QBOTNTA TG CLVONUNGS UE TOV Tivanra

ahnBetog.

210 €QYAOTNQLO, ROTOOXEVAOTE TO ®RUXADUATA, eEAEYETE TaL, nou deiEte Ta oto Ponbo. ['d va
eheyyOel mijowg Tto %AGBe wOxhwpo mEémeL vo TOU epapuooete xobévav amd Toug 8
ouvOVaopoUg €1068mV oV €xel o mivaxag aindeiag, xol va diumotwoete 0Tl | LED #divel 10
owotd Y nabévav- vobhg ta ehéyyete, SlooTavEWaTe TV 000O6TNTA TG oLVVONRNG YId TV

agvnomn g xa0e eE6dov.

1. HLED va avdfer 6tav 8o yepioer n praviggo, Oniadin étov:
o "Eyw xheioer v téma (draxdmreng A motnuévos), KAT
o avolyw ™ Pevon tov xevov (drardmng B matnuévos) H avolyw avtiv tov

Ceotol (drandmng C motnpuévog).

2. HLED va avdfel 6Tav pmogm vo puam ¢To omitt, OnAadr étav:
o £yxm To #hewdi TG ®eVIENG TOETOS (A motnpévog), H
o éyw To AWl g pmolxovomogtag (B motnpévog) KAI to matlolor g
uroArnovomogtag eivor avowrtd (C matnuévog).
3. HLED va avéfel 6tov progm va ¢iym ue 1o avtoxivto, dnhadn otav:
o £y 1o ®hewdl Tov Yrodl (A motnuévos), KAI
o ¢y 1o ®AeWdl Tov avtoxiviitou (B matnpévos), KAI

o AEN vmdioyel fAEfn oty pnyov.

‘Omote vrdyer PAAPN oty unyavi, Ba matiéton o droxdmeng C.

4. HLED va avdfeL 0tav TeéneL v, TAm TO QUTOXIVIITO 6T0 GUVEQYELD, ONAadT| OTaV:
o vmdoyel PrAPN ot uavi (A motnpévog), H

o mégaoov 12 pnves amd to mpornyovuevo service (B matnuévog) KAI AEN éym

om

petver "morvi- pe-mwovi.

‘Onote éyw peiver "mavi-pe-movi", Oa otiéton o duandeng C.

Icioopo 1.4: Awoxonreg "Aller-Retour" - Amoxdewotixo ‘H, ‘Eleyyog Iodtnrog

[Mogatnonote OtTL 0g OAOL TGO TOQOATAVED HURADUATO
VITAQYOUV OQLOUEVES HOTAOTAOELS MEQMMV OTO  TIS
€L06d0ovg oL omoieg xavovv Ty £€E0do "avaiocdntn" otig
(aveEdotnTn amd tg) dhheg ewoddove. T'd modderypa,
oto x»Oxhopa KAI, 6tav o évag dwoxdming eivan
ehe0epog, N LED mogapéver offnoti) 0,TL ®oL vo. ®AVEL O
aMog dtaxomng: oto wOxhopa H, dtav évog doandmng
elvol matnuévog, 1 LED avdfel 6,11 xow va ®aver o GAlog
OLanOTTING. ZreTE(TE TMOQEA TS AQEPPATORAUOQES TV
omT®dV, 6OV oL SLROTTTES YA TO. MOTA lval ovviBwg
Tomov "aller-retour”, dnAadn o€ OTOLA RATAOTOOY HOL VAL
éyeL peiver o évag dtomdmINg (). TG TOETAS), O AANOG
olanomng (Y. TOov =%EePPatiot) pmogel mAvTa vo
alhdEeL v ratdotaon Tov GoTdHS (Vo To ovapeL 1| vo. To
opnoer). Avto yivetan pe éva amd ta dU0 RURAOUATA TTOV
daivovron OeELd.

To mowrto wnOrAwuo vAomowel Tn Aoywr] TOAEN
"amoxderotixd H" (exclusive OR - XOR), du6tL  LED
avéPer Otav elvor TOTNUEVOS amoxdeotind o évag amd
tovg Ovo duandmrec wmoL Oyt xow ot 0vo uali.

A¢ ¢B

Exclusive OR (odd parity)

[Magatnonote To nirAopo (6mov tTa dVo Yoot ovuata daoTavEm®vovTal XwEic va ndvouv
emadn petaEd Tovg): evpo pmogel va mepdoel moog tv LED elte dtav o A elvol matnuévog
nar 0 B dev elvan (oloua amd »dtm aQuotepd meog mave deEud), eite 6tav o A dev eiva
TaTNUEVOS ®oL 0 B elvar (oUpua amd mhve aguotepd meog kdtw OeEld). Emopévag, 1 LED
avafer o0tav ((A)KAI(OXI(B))) H ((OXI(A))KAI(B)), dnhadf eivar motnpévog (uovo o A) 1

(uovo o B).
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To delTeQO NUUADUA VAOTIOLEL TN AOYLRT) TTRAEN eAEYYOL 1eoTNTAS (equality check), diotL ) LED
avéPer povov 6tav oL 000 daxdrteg elval oty da ((01) ®oTAGTACT --RaL OL VO TOTHUEVOL 1)
now oL d0o eletBegol. Pebpo pmopel va mepdoel mpog tv LED eite amd to endv oopa (»at ot
0o dranrdmres ehevbegol) eite amd To ®AT™ oVEUA (AL 0L OVO0 OLOKOTTTES TATNUEVOL), ETOUEVOIS
1n LED avdéfer 6tav ((OXI(A))KAI(OXI(B))) ‘H ((A)KAI(B)), Onhadm otav A zal B elvar (xat ot
0vo OFF) | (xat ot 0Vo ON).

[ow ¢raoere oto eoyaotiolo, Yyodyte TOV mivoxa
alnbelog TV €EOdwV  Ttv S0  rurhopdTtwv.
IMagatenote OtL, aveEaQTNTMG TG HATAOTAONS TOU
€vOg OLomOTTY, 0 AMAOG UItoQel éivtal, avoryorielvovtaog,
va. avofoofioel 1o pig. Xto egoyaoctiore, PtidEte ta
0o nuxhopata, OeiEte ta oto Pondd cog, wan
enaAn0e0TE TERAUATIRG TIC TTUQATAV® LOLOTHTEG.

Iegurrty) #on Agrie Isotmia (Odd and Even Parity): 1
yevixevon g ouvaemong  amoxhewotivot-'H o
TeQLooOTEQES €L0O00VGS elvar M meourty) tootiuion (odd
parity), 1 8¢ yevirevon Tng ovvaQTNoNg EAEYYOU LOOTNTAG
elvaw M dotia tootwia (even parity). Otav éxovpe ToAAEG
€L0000VG --TTOAAOUG dLoxOTTTES-- HeTEAE TO TTAH00g Tovg
mou elvon matnuévor (ON) oe dedouévn otrypd). Edv to
m\N00og avtd elvor 0QOPOS TEQLTTOS (LOVOS - U OEQOLO
TOAMOTAGOL0 TOou 2), TOTE Afue OTL €YOUVUE TEQLTTH)
wotia, ®oL M aviiotoyn ovvagmnon elvar ON f = < 2

(avapévn), orhowwdg m ovvdptnon ovth) elvar OFF

(oPnot). Aviiotpoda, 6tav to mANbog Twv elcddwv mov eivor ON eivar agLBuods dotiog (Tuyog
- axépalo molhamidolwo Tov 2), n ouvdetnon dgtiag Lootiwias eivar ON, ailowwg eivol OFF.
Emopévag, oL ouvaQTioelg meQLTTig %ol Aot LooTiutiag elvol mdvta 1 wa to aviioteodo (to
roywmo OXI) tng didng (doa apxrel va Eégoupe T plo Toug yud vo Peiorovue dueoo kot tTnv
AAY).

Ed&v évag amd touvg dwoxdmres alldEel rotdotaor, 1o mAN0og Twv 060wV mov eivor ON
aAralel natd éva (+1 1 -1): av o dtaxrdmng mov dhhake Ntav ofinotdg (OFF) wouw dvaape (ON),
to mAN00g avENbnxre ®atd 1, evd av NTav avapuévog xal ¢oBnoe 1ote To TAN00g HeldOnre ®atd
1. Omdnmote amd ta dvo xow vo. ovpPaivet, 1 wotpia alldler amd AQTLa O TEQLTTY| 1] QIO
negutti) oe dota! BAémoupe Aowtdv OtL dwatneeiton m Poaowwi) WOWOTNTA pE TV omola
EextviioaE: 08 OLOONTTOTE RATAOTAOT 1AL VO POIOROVTAL OL OLOKOTTTES, 0LQREL OLOOONTOTE £Vag
ard avtolg vo alldEel natdotaon yid va alhdEer i M €Eodog (amd ofnoti) va avdnper 1)
amd avopévn vo opnoer). H wbwomta avt) amotelel ™ Pdon yid tnv xwola epaguoyi tmv
OUVOQTIOEWV LOOTLULOG:

OL ouvaQTIOELS LOOTLAS YONOLULOTIOLOUVTOL GOV 1 OTTAOVOTEQY] LOQOT ®MIwra aviyveveng
opalpdrov (error detection codes): apol petadwoovpe péoo amd £va tnremuovwviard dixtvo
NAUTTO0ES TANQODOQieS (nbumooa ocvouata, ®abéva "avoapévo" 1 "ofnotd"), petadidovue oto
téhog axopo pia emmiéov mAngodoplo mou elvor my. M dotio LooTiwio OAWV TV
EoNyouvuEVOY. ZuviBwg, oL mingodoies mov petadidovpe Pprdvouv otnv GAAN axgt) Oheg
OMWOTES: O OTAVIEG TEQLITTWOELS, AMOYw BopUfovu, wo amd Tig mhngodoies umogel va tdoel
MaOog (ON avti OFF, 1| OFF oavti ON)- og 7oAl OmoviOTEQES TEQLITTMOELS WITOQEL OO 1)
neQLoodTEQES TTANEOPOoRies va dtdoovv AGBog (mty. av 1 mbavotnta evog Miboug eivon pia
oTLg YiMeg, »atl av to AdOn elvor aveEdotnta petakd Tovg, tote 1 bavoTTo 000 AMabOV eivar
7eQlmov et 0to ExaToppbELo (TEQimov To TETEdYWVOo Tng ubavotnTog evog Adbovg)). Edv
ovpfel éva AdBog oty petddoon, tote B aAAAEEL 1) LWOOTLUIC TWV TTANQEOPOQLMV TTOV OTEINANE,
axQIPdS MOYw TG ToQATAVED OOTNTAG: OlEodNTTOTE Ol av glvol oL TANQOPOoQIes, 1 ahhayn
ulog oloodnmote amd autég alldler tnv wotyulo. Av Oumg alldEer n wotia, Ba To
notohdPovpe, duotL 1 emmhéov mAnpodogia LooTipiog ov oteilape dev Ba cuptintel mhéov pe
™V wotion v PAémer o moagalfming! ‘Etol emtuvyydvetan o 0Td(OG TNG AviXveELOoNg
OOOAUATMV OTLS TEQLITMOELS OV ovuPaivel pOvo €va ohAUa, TOV elval ®oL oL O CUYVES.
Anag xow dwwnotwbel 1 vaEn opdiuatog, 1 06EBwoN Tou pmoel va yiver Ty, pe wio
attnon avopetddwong ("Eavamég to --0ev dnovoa xord"). O %0QLOC TEQLOQLOMOS TMV
OUVOQTNOEWV LOOTYOGS OTNV avixvevon opoipdtov elvar 6Tl avtég aviyvebovv uovo 1,3, 5,
AT, opaAuata, evd tovg Owadelvyouv 2, 4, 6, k. opdipato. Edv ta odpdhpata elivor
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aveEdomta PeTaED Toug, %ol edv 1N mOavOTTA €vOg OPAAUATOS Elvar TOAD uxEt, TOTE 2 1)
neguoodTeQa "palepéva opdipata eivar ol omavia. Edv dumg ta opdipata gival ouyva
dev elval aveEdgtnta peta&l Tovg, tote Yewalopaote dAlovg, mo moADTAOROUS RDALKES VLA
™V aviyvevol] Tovg: tétolo megimtwon "opofooviiag (exonutin®dv) odpoaiudtov" (burst errors)
€yovpe my. OTOV £va %VNTO THAEPWVO, HLVOUUEVO, TTEQVAEL VLA Alyo oW amd pa "omd" Tng
neQaiag Tov otafuol Pdons: aretd Ouws elmape Yid TMOEO --yLd TEQLOOOTEQES TANQODOQIES
Oa mpémeL va aEeTE RATOLO LAONUA THAETUHOLVW VLDV ROl XWOOLLOTONOTG. ...

1.5 Ta Bits xou 1 Kmdwomoinon Mnyvopdrov

Kvxhopato cov avtd mov cvintéue --ynoiaxd,

omwg Bo To MOUUE TOQARATM-- YQTCLULOTOLOVVTOL a bit A a

Y& v amoOnxevor, emeEeQyaoio, KoL OTTOOTOAT a = E
bit B

Receiver

W%/

Inoopogia, edm, elvor To av vadyel 1 dev vdQyeL QeV A 0To ®dOe GO, TEAYLLO TTOV O
outOg To QUONICEL pe T 0o tov %dbe dromdmTy, oL 0 dEnTNG TO RaTalafaivel amd To av
avéper ) oxu m ndbe LED. Kd&be ovopa petadidel pud moodtyra minoopooias 1rovi) vo emAEEEL
éva amo 0vo mEAypoto, rataotdoels, 1 unvipota. I'd to Adyo autd, v ToooTNTO QUTH)
minoodogias tTnv ovopdtovpe dvaduxo yYnpio (binary digit) | dvdio (bit) --ovouo mov amotehel
Tov o Yvwotd 6go g Emotiung Ymoloywotdv! To cvotnua tov oynuatog petadider dvo bits
minoodoeias amd Tov mound oto déxTr), To bit A ®au to bit B.

HOILOTOMNUEVOV  UNVUUATOV %Ol TANQOGOQLMV.
210 oynua daivetor éva amhd olotnuo petddoong
TANEOdoQLDV amd évav mOUTO (transmitter) O VAV Transmitter
O0éntn (receiver)- €yxel dUo ovopata, ®xabéva amd Ta

omota uwopel va drogpéetal 1 oL amtd Qe AL,

Ka0e bit petadidopevng mingodogiog pmoget vo €xel d00 pOVO OL0POQETIRES TIUES: OTO
NAERTOLXT] ATTOYT QUTES (VAL ATTOVOIa 1) TOQOVOIA QEVUATOS YA TO PEYOL OTLYUNG RURADUATA
KoG, N XaUnAn 1 Yymii niextowi tédon yid ta ovvnOiopéva chips Thmov CMOS TV onpueQLvdv
xoniextoovindv cvothudtov. H ggunveia opwg mov didetal otig do avtég dapooetinég
Tpég elvan Bépa ovufoons (cvpudpmviog) avdpeco otov TOUTO Rl TO OEXTN, ROl E(VAL EVIEADS
avBaioety, ®aOng now avesdotyty amd TG 0V NAERTOES TLUES TOV bit- TOAES poQEéc pailoTal,
N eounvelo auti) elvor oxdmua ®xQUOTN ®oL KU AvTovONTY MOTE Vo amopevyBoiv vonhomés
TOU UNVOUATOG, OTIWG TT.Y. OTOV YQNOLLOTOL0UVTOL xMOLKES ®ouTToyQadias. [Tgopavag, yid va
VrtdEeL emTUYNS EmMUOLVVIa, TEETEL O TOUTOS HOL O OEXTNG VO £YOVV TTROOUUPWVI|OEL GTNV
(Ol gQUNVEID TV NAERTORDV TYUMV: TEQOV TOV CUUUETEXOVIWMV OTNV EMUXOLVOVIO, OUmG, OeV
elval avayxn xoveig dAhhog va Eégel 1) va €xel ovudpwviioer pe avth v gounveio. O emduevog
mivorog divel, ae &0 Tevydoro otnhov, pegnd dnpodidi Tevydglo egunveiag twv V0 TMOV
evog bit- to 000 mpmTa Cevydola eival oL ouVNOLOPEVES NAERTQIRES AVOTTOLQALOTOOELS TTOV ELTTOLILE
TOQATAV®, RO TOL VITOAOLTO. (vl neQuxés dNUodLLels epunveieg Tovg.

el OyL gev valL oyl
YNAT TGo XopunAm téom aAn0ég Pevdég
TOTNUEVOG ehe0eQog 1 0
ON OFF eveQyog adoovig
AvVaUEVOS opnotog OeTindg aQvNTLrRdg
(a0 1ATO 0QVNTLHOG BeTindg

Am 6ho avtd Tt Cevydgua, To ud ovvtopo oty yeadt eivar to "1, 0", y' avtd oAD ouyvd
vioBetotpe avtd to ohpufora yid g dbo duvatéc tpés evog bit mngodopiag. Eva diro
oxoho oouoter ota o tehevtalo Tevydoua: peowés Gpopég wrogel to ON 1) to 1 va to
eounvetoupe oav "BeTtindc", now peQurés oav "aQvnTnog", ol avriotpoda yid to OFF 1) to 0.
Ortov Prémovpe v évvola "Betnds" oav cuvodm pe tig évvoleg "eveyds" 1 "alndng”, éoyetan
dvowod vo g ovpPorioovpe Oheg avtés pe Ty Owa T tou bit (Trv Tip "1"). Amo v dAln,
omwg Bo. dolpe 0To €QYNOTHOLO 6, OTAV TOQLOTAVOUE TTQOONUACUEVOUS AXEQOLOVS 0QLOUOTS
LE TOV "ROOKA CUUTANQDOUOTOG-MG-TTQOS-2", TOTE TO "0QLoTeQd" bit TG avamadoTaong eival
1 Y14 Tovg apvnTrols aQliuols xat 0 yid Toug peyalitegoug 1) (oovug Tov pundevog. Avtég ol
Ovo, avtiBeteg petagl Toug eounveles g TG evog bit delyvouv nabBad To TOCO oyETIXT] RaL
avBaigetn eivan M egunvelor avti], row TOCO auTh elvor Bépa amhs ohufaong peta&h avtmv
7OV {QNOLUOTTOLOUV TO bit.
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Me éva povo bit, TOAD urE1 mO0OTNTA TANEOGOQRINS UITOQOUUE VA UETADEQOVLE -- UTTOQOVLE
va emhéEovue avapeoa oe {oa-ioco 000 POVO TEORAOOQLOUEVA UNVOUATO: YIG TTEQLOOOTEQES
emhoyés (meQLocOTeET mANEodoia) Yoelalopaote nolr meQLoodTEQA bits. ZTo GVOTNUA TOV
OYNUATOS 0TV 0QYN TNG TAQAYQAPOV, O ToUTOS petédide oto déxtn U0 (2) bits Mingodogias:
ag dolpe TMEA MG PTOQOVUE VO TO EXpETAAAEVTOUUE AVTd. O TEMTOS TEOTOS EXUETAMAEVONG
molaTA®@V bits ANQOopogiag elvar To xaBe bit vo £xer T dwxi] Tov, YELET) QU VEiD. OC
dolpe &0 moodelypata. Zov TEMTO TAQAOELYUA, OG TTOVUE OTL O TOUTOS TOU TOQOTAVM
oyfuotog Poioxetar o éva dwpdtio Eevodoyeiov, o déxtng Peioxetor otnv xovliva tov
Eevodoyelov, To bit A onuaiver "TEWVam - TUQorAA®D GEQTE OV TO TMATO THG NUEQAS", ®au TO bit
B onuoiver "O0updow - moQoxohd ¢égte pov to motd g muéoac'. Tote, ov 4 duvarol
ovvdvaopol ®ataotdoewv Tmv 000 doxomt®v A %ot B uetapégovy éva amd ta eENg téooega
duvatd pnviopoto oty xoviiva:

=0, B=0: elpon pud xod - dev Béhm timoto-
B=1: mogoxoh®d oA GpEQTE pOL €val TOTo TG mLeQag (xwoic poynto)-
,B =0: moganahw oAy PpEQTe pov £vo TmATo TG mwgocg (X(oQLg notd)-
B=1: mogoaxoh® moA0 ¢pépte pov éva mdto nou Eva ToTo TNG NUEQUS.

Zav deltepo TmoQAdeLyUa, aC TOUME OTL 1] EMKOLVOVIAL OUTY] TN GOQEA elval omTwxr) avtl
NAERTOLXT OTOG TELV: TOUTOS elvol T oW GOTO PEEVMV naL OOBEV EVOC AUTORLVITOV, ROL
0énTNg elvor 0 00MYOG TOU aTtd TOM AUTOALVITOU IOV PAETEL T ddTa. AS OVOpdoovue bit A
™V notdotaon Tov ¢eévov (I=matnuéva, O=elevBepa), nouw bit B thv natdotaon tov AePié
Tayvtitwv (1=6mobev, 0=ahAn Béon). Tote, oL 4 duvarol ouvduaouot xataotdoewv Twv d0o
bits TANQOPOQLOS TOU HETAPEQOUV TO RORULVOL ROL GOTIOA THOW GMOTA d{VOUV OTOV TUOW 0dNYO
é€vo amd ta eENg téooega duvatd unviopota:

A=0, B=0: n@oxoo@(b WITQOOTE., ROVOVIRGE:
0, B=1: #bvw O6mmodev:

1

1

, B=0: mpoywo® preootd alhd ¢stagw
, B=1: ¢oevdow rou mpotiBepal va wdvw dmodev-

A
A=
A=

O dev0tepog 1Q0MOG expeTdAhevong TOMaTA®V bits mAngodoplag eivar n xdabe egunveia va
avtiotolyel oe oha to bits pali, oav opdda. oc dovpe 1o Avaroyo twv dVO TEONYOUUEVMV
maaderyudtov og ovtd TOo OTUA. SNV meQimtwon Tov Eevodoyeiov, pmogel to OO bits vo
XONOLOTOLOVVTAL YA TNV JaQoyYeEMo €vog dayntol oamd €va  uxd pevol- edlelpel
TEQLOOOTEQWV bits, OV VIAQYEL OUVOTOTNTA UEYAADTEQOV UEVOD 1) OUVOVOOUOT TTOALATAMDV
ToQOYYEMDV (GarynTtd, coidta, ToTd, ®AT):

A=0, B=0: eipon pud xapd - dev B¢hm timota:

B=1: mogaxohod oML GpEQTe pov £€va odvTouLts:

, B=0: mooaxohd moll ¢pégte pou wo poxaoovada-
B=1: mogoxoh® T0AD GpEQTe pov pio olLoha.

Onwg Prémovpe edd, dev vrGEyeL eounvela yid to xabéva bit ymEoTtd amd to GAho: dev
LITOQEl Vo eQUNVEVTEL TO bit A oav paraQovada kol to bit B oav odvrourts, dtOTL 1) moLloha
0ev amotelel ouvOVaoUd... CAVTOULTS e HorAQoVAda. ZT0 deTEQO TOQAOELYIA, O TTOVNE OTL
TMEA TO bit A elvor To TOW aQLOTEQD TOQTOXOAL PDG (GAAC) TOU CUTOXLVITOU, KAl TO bit B
elval To miow Og&l dphag. Ze auth) ™V mEQimTwon, N TANEOPoRin TEOS ToV Tow 0dNYO elvar 1)
TOEOxATM (e0(, "0" onuaiver ofnotd Gpdg, xar "1" onuaiver 6t To o avafooPhver). Ommg
%Ol OTO TeEAEVTOLO TaQddeLypa, To bit A dev umogel va egunvevtel mavia cov "oteifw
0QLoTeQRA" %ot To bit B oav "otoiPw 0eELd", diotL 0 ouvdvaopdg A=1, B=1 dev onpaiver "otoifw
0QLoTeEQA ®a OeELa".

e A=0, B=0: mpoymo toto-

e A=0,B=1: 0a otoiyw OeELa-

e A=1,B=0: Ba otoiyw aglotepd:

e A=I1,B=1: mpdoeye - mpoomaf® va fe® ol Ho ToQHAQ®.

Téhog, g navoupe %L éva md ovvOeTo maedderypa: to Eevodoyelio amodaoitel va avapaduiost
TIG VTNQEEO(ES €0TIOTOQIOV TOU %o eyraOLotd oe »dbe dwudtio 5 drondmreg now 5 ocvguoTa
710G TV ®ovuliva, petadidoviag tol 5 bits mTAngodopiag, A, B, C,D, »aw E. Ta 3 mpmta bits, A,

http://www.csd.uoc.gr/~hy120/09f/lab01_swLogic.html Page 6 of 10
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B, C yonowpomootvtol yid tnv moayyehion payntov, xa Ta 2 vrdlouwro yid v magoyyehio
motoV. Ou 8 cuvdvoouol Tyumv twv bits ABC amodaocileton va onuaivouv: (000) dev BEhw
daynto, (001) odvrovitg, (010) poxragovdda, (011) yeuotd, (100) povoaxd, (101) ydot, (110)
wudténta, (111) moliora. Ou 4 cuvdvoouol tipumv Tov bits DE amodaoiletor va onpaivouyv:
(00) dev BEM® OO, (01) pba, (10) vpaot, (11) o0to. "Etot, 6tav n xovliva BAémer ABCDE =
00011 otélvel éva oxéto ovCdnt, eva otav Prémer 10110 otéhvel éva Pdol pe xpaoi. Zuvolrd,
vrdEyovv 32 (=8x4) duvatd puvopata: 1 phvupa 6tL o mehdng dev Béher timota (00000), 7
unvipoto poayntol xwels motd, 3 unviopota motol Ywels dayntod, nou 21 (=7x3) ovvdvaopol
1ATTOLOV parynTol Ue #ATToLo ToTO.

Ieigaua 1.6: Anoxmdxomowmris 2-oe-4

O pdyepag tov moomnyovpévou Eevodoyelov
dev umogovoe moté va Buundel moldg amd Tovg B

0 o] amore|
nodweg 01, 10, now 11 avriotowoloe oty °1M
poragovéda, moldg otV TELLOA, KoL TOLOG

0T0 odvToultS (YId va mepLoglotolpe amhdg T e J 10 0

ota meo g avaPabwong). INd va tov

Bonbnote, ptdEte T0 ndrAopa TOL PpaiveTon O—L'\/\/—D‘lp}ﬂ/”
0eELa. To nixrhopa avtd €xel dvo eloddovg, Ta
bits A xnou B- 1o bit A ehéyyel o dtondmn A. To
bit B eléyyel tovg dvo deElotig dandrrteg mov
datvovtal oto oyxnua: avtol mEémeL TAvTa va
avapoofiivovv zar ot d0o poli. ITag' ot
vty ovv xou duthol daxdrreg (DPDT - double
pole double throw), eueic oto eQyaotiolo dev
éyovue TETOLOVG, YU ouTO Bl XENOLULOTOL|oETE
ovo oamholg SPDT Poaipévoug Oimha-dimha
omws ¢alvetar ot dwrtoyoadpicn Mote va
motdvron %L ow 9o pali p' éva ddxrtvlo.

To nirAwpo ovtd AEYETUL MITOXMILKOTONTIS
(decoder) nou £xeL T Paowri] WOLOTHTO OTL TAVTO
elvalr avopévy uia xatr uovo uic omd TG
€EOOOVC TOV --gxelvn OV AVTILOTOLYEL OTO
ouvOVOoUO TLUOV TTOU VIEQYOUV OTLS €L00d0VUG TOU TNV Tapolod ottyui. O cuyrerQLUEVOS
amorwOromotig €00 eivar peyéBoug 2-ae-4, dnhady) amoxmdwomolel 2 e106dovg otovg 4
ouvduaopolg tovg, doa €xer 4 €E0dous: to ninhwpa edd éxer oav eE6dovg 4 LED's. To
norhopo Aertovpyel wg €Eng (Pfaoel thg Tomoroyiag "dvaduot dévigov amopdoewv" (binary
decision tree), Omwg Oo pabete oe aAho pabnpata): o dtoxdming A "magarapPdvel" pebuo ommd
™V Te0dpodooia puécw Tov TOAOV TOV, ®OL TO OLOYETEVEL 08 axQPOS éva amd ta U0 Pod Tov
UURADUOTOS --TO TAVW 1] TO ®ATW-- ovdloyo pe tNv magoloo T ™ €wodov A. X
dwrtoyoadio, 6tav A=0 (eheBegog) TO Qevua odnyeitar péow Touv TO now TOU %{TELVOU
oVQUATOC O0TOV €AV dlaromen B, evad otav A=1 (otnuévog) To gevpa odnyeitol LETm Tov
T1 now Tov mEdotvov oluaTog oTov »dTw dlarden B. Ztn ovvéyea, ol drondmreg B odnyouv
TO QeVUA O€ éval amtd To OVO WOA TOV VITOAOLTTOV HURADUATOS, AVAAOYO LLE TNV TTOQOVCO TLUN
™G €10600v B+ adpol gelpo vdoyer oe axopmg éva amd to 000 TEMTA ol A, 0 AVTIOTOLY0G
duandrTeng B to 0dmyel og axgpag éva armd ta 000 wod autold Tov woot, dniadr| oe axpHg
€vo. 0TtO TO TEOOEQX, OGREN TOU KURADUATOS TTOV oTtOTEAODV %ot Tig 4 teMxnég eE6dovg Tov. H
ovvémela eivan ot avdaper n pio xow wévn LED mmov avtiotolyel 0to ouvouaoud tiumv A xou B,
omwg deiyvouv ta ovpPora 00, 01, 10, 11 oto oyxfpa. Eqv mdvew and »dbe LED Pdiovpue éva
NWOLALhavég TAAOTIHO PE YOUUUEVO ETAVM TO AVIIOTOLXO UIVUUL, OTIWS 0TO oyfue 0eELd, Oa
&yovpe mpoodégel Ty embuunti) fonfela oto pdyelpa Tov Egvodoyeiov.

IMow ¢raoete 6T0 £0yaoTNOLO, GPTIAETE TOV Tivaro alnbeiag yid nobeud omd g 4 €£6d0ug
Tov wurhopotos. Emlong, yid v »a0e €E000 maortnenote To AU OV THV TQOH0dOTEL
(000 drondmreg ev 0elRd) nat exdaote ™V pe wav "eElowon" (m.y. (A)KAI(OXI(B))), fdoel
Twv 6cwv elmope oy §1.2. Xto egyaotioro, ¢pTiaEte nol eréyEte To vOrAwpa, xou delEte To
otov Ponbo cog.
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1.7 IIAn00g Xvvovaouonv (Mnvupdatov) tomv n bits

e mOooug OLapoeTIROUS CUVOVAOUOUG TLUOV Wrogel vo Poebel wd opddo amd n to mAnbog
bits; Me dhha Aoy, OGO OLAPOQETIRG PNVOUATO LTOQOUVUE VO XMOLLOTOL|OOVE OV £YOVUE
otn ddbeon pogn bits; H, éxovrag ud opdda n bits, avipeoo oe mOc0 TOAMG dapogeTind
mpdrypoto. pmogotpe va emAéEovpe (vmodeiEovue) éva; Eégovue NOM Ot éva bit Exel do
duvatés tués. Emiong Eépovue Ot 0o bits pwwopolv va Peiorovror oe évav amd 4
OLapoeTIRODSE GUVOVAOUODS TLUDV: Y& TV ®E0e Wwd amd TG 2 TLéS TOV TEWTOV VITAQYOUY 2
drapogeTnoi cuvdvaouoi e Tig 2 dlapoeTinég THES Tov deVTEQOV.

Tevindtega, ®d0e $pod mov mpoobétovpe ahho éva bit oty opdda, duthaotdletar o TAN00g
TV oUVOUAOUMV: Yid TV T 0 Tou véou bit éxoupe Toug ouVOVAOUOUS - RDOKES - UNVOUOTOL
7OV el ape ®at oL PAoel Twv voloimwy bits, xow yid Ty Ty 1 tov véou bit éyovue dhhovg
tdoovg véovg ouvdvaopoig, TGl Bdaoel Twv vroloimwv bits. Etol mporlmrer 6TL T bits
wroeovv va Poionovrar og 2" dopoeTinols cuVOVAOUOVS TYMY, 1) pe n bits wwogoiue va.
OLoAéEovpe éva avdpeoa oe 2" mpdyuata, 1| va wwdwmomorjoovue évo pemeQTooLo 2"
OLOLPOQETIRMY EMTEETTMOV unvupdtwv. I avtd, oL duvdpuelgs Tov 2 maifovv xedararmdn gdrho
0TOVG VTTOAOYLOTES, ®ou Oa Tig PIOROVE WITQOOTA UOIS CUVEYMGC:

e 1 bit pwooel va emhéEeL éva avapeoa oe 2! = 2 SapogeTind modypata/ovvdvacuoie/
pnvopata,

2 bits pmogobv va emhéEouv éva avhueoa oe 22 = 4 dwadpooeTtind modyportal
ovvdvaopoig,

e 3 bits pmogotv vo emhéEouv éva avdpeoa oe 23 = 8 SwadogeTivd modypaTal
ovvdvaopoig,

e 4 bits emAéyovv avipeoa oe 24 = 16 dradoeTind My HOTo/oVVOVAOUOUL/ VO AT,

e 5 bits emAéyouy avdpeoa oe 2° = 32 StadogeTind TOEYRATA/CUVOVAGHON/ VO aTaL,

e 6 bits emAéyouv avapeoa oe 2° = 64 dLadoQETIRA TOAYIOTA/CUVOVAOHOUL/ VO AT,

e 7 bits emAéyouv avipeoa oe 27 = 128 SLopoeTIRA TOGYIATO/OVVOVAGHONS/ VO pOTaL,

e 8 bits emAéyouv avdpeoa oe 28 = 256 SrapopeTind modyATH/CVVdVAGHOE/ IV paTa,

e 9 bits emAéyouv avdpeoa oe 2° = 512 SLapoeTind TOEYLATH/CVVdVAGHOS/ IV paTa,

e 10 bits emuhéyovv avépeoa oe 210 = 1024 = 1 K (Kilo) oapooetind modyuata,

e 11 bits e;uhéyovv avépeoa oe 211 = 2048 = 2 K dradpooetind modypata,

e 12 bits euhéyouv avépeoa oe 212 = 4096 = 4 K dradpooetind modypata,

e 13 bits euhéyouv avépeoa oe 213 = 8192 = 8 K diadpooetind modypata,

e 14 bits eTuhéyouv avipeoa oe 214 = 16,384 = 16 K dradpooetind modypata,

e 15 bits emAéyouv avapeod og 215=32,768 =32 K dapooeTind modypata,

e 16 bits emAéyovv avépeoa oe 210 = 65,536 = 64 K dradpopetind modypata, ...

e 20 bits emAéyovv avapeoa oe 220 = 1,048,576 = 1 M (Mega) diapoeTind modypota, ...

e 30 bits emAéyovy avapeoa oe 230 = 1,073,741,824 = 1 G (Giga) dradpooetiné modypata, ...

e 40 bits emAéyovv avdueco oe 240 — 1,099,511,627,776 = 1 T (Tera) diadopetind
TAYHOTOL, .0 M.

Ta bits Tingodogiag, extds amd 1o va ta petadidovue 1) emeEegyalouaote, Ta amodnrebovue
emiong, oe pwvijueg (memories), Yi& g omoleg Oa wAfoovpe agyodtega. Otav whdpe yid tg
LLVT|LES 1AL T WENTROTNTA TOVG, OV TRETEL VO GUYYEOVE TO TOOX bits YWEAVE UE TO TTOOOUS
ouvOVOpOUE UmoQel va mooothoel éva mijfog amd bits. Td madderypa, éotm OTL TO
minoodogand olotnuo evog IMavemomnuiov xmdwmomolel Tov aplOpd punredov Tou xdbe
dortnT pe 24 bits. Avtd onuaiver 0Tl 0To TANEODOELAXO AVTO CUOTNUO eV HITOQOUV VO
XwEEoouV mAvw and megimov 16 exatopptola (16 M) dportntés (moger8OVImMV ®oL TOQOVIWV
etmv) (16,777,216 dottntég, yid v axgifela). Av ThQo €vag VTOLOYLOTIG 0T YOO UUATEO
autol tov [lavemmotnuiov €xer wd (uahhov uxnet) pvhun 16 Mbits, ovtd onpaiver 6t ot
LVHun vt xwedve vo amofnxevtotv péyol megimouv 16 exatoupolo Owodopetind bits
(16,777,216 bits yid tnv axpifeia). Ta bits avtd, av ta Prémaus oav pio povo opdda, LTogovv
va eeBovv oe éva mANB0g cUVOVAOUMV TOOO TEQAOTLO OV OUTE KAV VA TO GOVIAOTOUE
urootue (®Amov YOOW 0T0 1.6-eXATOUUVOLAXLS EXATOUUDQLO...). Ouwg, Ta bits ovtd dev ta
AHOLTAUE TI0TE ooV Wio povo oudda, alld oav moAlés yid mapdderypo, ov o qutd
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amoOnrevoovue aQOUols unTE®OU doLtNTdV, "®oANTd" TOV évav pe tov dAlov,téte Ba
XweEoovV YO oTlg 700 Yhadeg TéTolol 0QLOpol pnTedou (Yid tTnv axifeia, 16777216/ 24 =
699050.67 aQLBpol untowov).

"Eva o#£10 bit pmogel va. petadégel ol wuxeh moodtnTa mAngodoiag, yi' avtd ovyvd Ta bits
TO. (QNOLUOTOLOVME 1T ouddeg, Omwg elmape magamdve. Meta&l Twv dtapogmy duvatmv
peyebav opddmwv, n md cvvnOLoUEVT|, 08 GAOVS aveEQQETO TOVG OTUEQLYOUS VITOMOYLOTES, E(VOL
o oxt® (8) bits mov ovoudlovror éva Byte. 'Etoi, M xmdwxomoinon tou xG0g agduod
UNTEMOU 0TO TRONYoUueEVO madderypa fitav oe 3 Bytes (= 3x8 = 24 bits). Zav g0vTunomn, 7o "b"
ux6 ovufolitel to bit, xal o "B" neparaio cupfoliCel To Byte.

Ag Bewenoovpe TOEO €vav VIOAOYLOTH 7OV €xeL pviun 256 MBytes: avtd onuaiver 256x8 =
2048 Mbits = 2 Gbits. Amd TG pvipes oav authy, Bhovue va Tntdue vo dafdoovpe oQLopéva
®OPATIOL TOVUG IOV pag evOLapEQOUY »at emhoyf: ovviiBwg, To ®OUATL OV pag evOLadEQOUY
eival éva Byte, xau OxL pepovouéva bits 00Tl avtd Bemgoivtal moAl uxed. Kdbe dogd mov
0éhovpe va dwafdoovue howmdv amd TN pviun pog tov 2 Gb = 256 MB, mémer vo tng
dlevrovioovpe mold amd to 256 exortoppoue Bytes mov autr) meQuéyel eueic B&houpe va
dwapdoovpe. [looa bits yoewalopaote yid vo emiéEovpe éva avapeoa o 256 M modypata;
SOpbovo pe o Taandve, xeetalopaote 28 bits. Ta 28 autd bits mwov mEémeL va dDOOVUE 0T
pviun To Aépe devBuvon tov Byte tng to omolo embupolue vo emAéEovue: nGOe Byte tng
pvhung éxel  dwnr Tov dievBuvon, oav va gival éva omtdxl og €vov oA poxL 0QOUo.

Z1g povddeg g Puonig, o mohhamhaoiootig "k" (ured) onuaiver 1000- m.y. 1 kg= 1000 g, 1
km = 1000 m, 1 kHz = 1000 Hz. Otav wldue yud bits 1 yié Bytes, o molamiaowaotig "K"
(vedpadraio) onpaiver 1024, 6mwg Tov oploope mogamdvm- my. 1 Kb = 1024 bits, 1 KB = 1024
Bytes. Exel mov ta mpdrypota elvar dipogoiueva, eivar pe tovg molhamhaoiaotés "M" won "G"
(vepadraia): avrtoi, drlote onuaivouv 1,000,000 xou 1,000,000,000 avtiotorya, UmQootd amd Tig
T0QAd00LAnES PUOLRES HovAdes, nat Ghhote onuaivouv 1,048,576 waw 1,073,741,824 avtiotouya,

WTQOooTd artd ta bits xow Ta Bytes mov apogoiv ywoentiwdtnto pvnudv. ‘Etot, 1 MHz = 10° Hz
evéd 1 Mb = 229 bits, xar 1 GHz = 10° Hz evé 1 GB = 230 Bytes. (Ta modypata xeiootepeovy
btav mhdpe Yid taydTTeg ditdwv vohoyotdv: ouvAdmg, 1 Mb/s = 10 bits/second »at 1 Gb/s
= 107 b/s, emeldf) oL TarxdTNTES auTtég TYEZovy amd pohdyia tov 1 MHz 1) 1 GHz!...).

1.8 Avaroywd nor Wnorand Hiextgovird Zvotnuata

Mia etougeto epmogiog xatepuyuévov eldav Béler vo mogoaxolovOel €€ amootdoews T
Oepuoxgaocio. tov Yuyelov Tng, mQOXEWEVOL VO evtomilel yonyogo Tuxov PAadPes. To
NAERTEOVIRO OEQUOUETQO OV VTAQYEL UEoa O0TO YPuyeto €xeL megloyh Aettovoyiag amd -25°C
€mg +25°C, nau oxgiPeto £0.1°C- emOUEVIIS, OL HETOTOELS TOU TTOU €XEL VONUO VO LETAPEQOVTL
elvan -25.0°C, -24.8°C, -24.6°C, ..., +24.8°C, +25.0°C. H pétonon Oa petadpéoetar amd to Ppuyelo
g TO Yoadelo Tov GUAOKA PECH MAERTOUMOV RAADO{WV. YTIAQY0oUV 010 (TOUAGKLOTO) TEOTOL
HETAO00NS VTG TS UETETNONG:

H avohoywxi) (analog) petddoon hettovgyel megimov wg eENg: XoNOooToLoUUE £vo NAEXTOLHO
aloua (ouv TV avayxrolo yelmon Yt va xheiver rixhopa), xol Tevo oe avtd Pdlovpe wdv
nhextourt tdon (o pe ) Beguongaotia eni évav ovvteheoti| avohoyiag my. 0.1 V/°C- enetdn n
tdon mov upetadidouvpe elvar avahoyn mEog TNV Beguoxgaocta, 1M petddoon Aéyetal
"avaroyxn". TLy. av 1 uétonomn tov Oeguopétoov eivar -18.4°C tdte oto oloua Oa fdlovue
wé tdon -1.84 Volt. Apol to Oepudpeto €xel meproyn Aertoveyiog amd -25°C éwg +25°C, ta
niextoovird wurAdpoto wov 0dnyotv to olouo Bo mEémeL va umoolv va euOwCouy Ty
Taon tov amd -2.5 V éwg + 2.5 V. IIgoxreluévou vo. v VImdQyel oUtAELD axQiPelag oty
uetddoon g pETENONG, Ba TOETEL TO GUVOMAO GOAANE TOV NAEXTQOVIRMOV UETADOONS VA unV
vregPaiver ta £0.01 Volt (dnh. £10 mV). IHagadelypatog xdowv, éotm OTL N pétonon elvor -
18.4°C, non o émpeme va puetadmoovue -1.840 V, alhd o mopmdg éxel opdiua +3 mV «i €Tol
oty maypotwoTnTa. petadider -1.837 V- oe autd mpootiBetan miextowrds B6oufog +8 mV
oo ToQERPOAEG RATA UNrOg TOU OUQUATOG METADOONG, %L £TOL 0TOV déxTN PTdvel TAom -1.829
V- 0 dé¢nng éxel opdipa +2 mV, xi €tol vouiler 6tL PAémer -1.827 V- Eégovtag OTL oL ueTemoeLg
elval axégara mohhamhdolo Tov 0.2°C, o déxtng eounveveL TV TAOM oL (vouitel 6t) PAémel
oov -18.2°C avti tov owotov -184°C. To A&Bog ouvéPn emeldn| To ouvolnd odAipua Tov
ovothuatog petddoong eivar 3+8+2 = 13 mV mov Eemepvd Ty emtpernt] ovoyn tov £0.01 V
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TOV AVTLOTOLKEL 0TV avoyT) Tng uétenong Beguoxpaociag Twv +0.1°C.

H ynouaxq (digital) petddoon Aertovgyei mepimov wg €ENG: Y ONOLUOTOLOTVUE ORTD NAERTOLRA
ovouata (ovv v avayraio yelwon yud va xheiver ®OnAmuo), ®oL TGV 08 GUTA TA OVQUATA
PéCovpe 8 bits Mngodoios mov amoteAoVV THV ®WALROTOINON NS OBeQuorpaoiag oOUPOVO e
Evov ®OORA TOV gUElS amodaoioape: emneldn o wdOwmog amoteheltar amd "Yndia" (digits),n
petddoon Aéyetan "Yynoraxn". Ymdoyxouv 251 diadopetinés duvatés petenoels Oeguoroaoiog
amd 1o -25°C €wg to +25°C avd 0.2°C (50°C / 0.2°C = 250), emopévmg Eégoupe OTL 8 bits aorotv
Y& TV 2oOomoinon evog TETOLOU QETEQTOQIOV unvupdtwv, adot 8 bits éxouv 256
dapogetivots  ovvdvaopovg. Td ™ perddoon tTov xabevog bit mAngodopiag, og
xonotpomotoovpe Wwdv nhextourt] Tadon 0.0 V yid v tun OFF xou +5.0 V y1d v tipi) ON- i
TEQLOYT] QUTH] TAOEWV Elval 1 CUVNOLOUEVT] OTO RURADUOTO TOV EQYO.OTNOLOV OGS, KA TO EVQOC
™G elvor 5 Volt, 6060 dhadf] xaL To €0Qog Aeltovpylag TV AvOAOYIRMY NAEXTQOVIXMV 0TO
moonyolpevo moedderypa (amd -2.5 V éwg + 2.5 V). ITgoxepuévou va unv vmdip&er Adbog ot
LETAOOON, TOQO, TRETEL TO CUVOMKO GHAAIA TOV NAEXTQOVIXMV UETAOOONS VO UV VIeQPalvel
to £2.50 Volt (dni. 2500 mV). IMoagadelypotog ydolv, €otw Ot TO bit mov BEhovue va
petadmoovpe etvar OFF, doa mpémel va petadwoouvpe 0.0 V, alhd o moumog €xel opaipo +400
mV %L £€ToL 0TV mEayuaTroTTo HeTadidel +0.4 V- og autd mpootiBetal nhextoinodg 66oupog
+1500 mV oamd moeeuPorés vatd UNrOg Tou oVQUOTOS METAdO0ONS, %L £TOL 0TOV OénTN DT VEL
Taon +1.9 V- o 8éxntng éxel odpdhpa +200 mV, xi €tol vopuilel 6t PAcmer +2.1 V. Eépovtag Opumng
OTL OL ovapevOUEVeES TLHES Tou bit elvar eite 0.0 V eite 5.0 V, now dedopévovu 6t ta +2.1 V mov
(vopiCetr 6TL) PAémer elvar mod ®ovid 610 0 ot 6,11 0To 5, eQuUNvelEL OWOTA TO bit Tov AapPdvel
oov OFF o 0L cov ON.

BAémoupe O6TL o€ avTo TO TAEAdELY IO TO YNPLord oot 0TEAVEL OXTD (8) NAentounés TAoElS
oov Aneodooia, avit g wag (1) povo Nhextonig Tdong mov OTéAVEL TO avaAoYIRd, GALG TO
Ynoroxrd ovotnuo avéyxetor daxrdoleg mevivia (250) $opés mepLocdTepo 00puPo nan EAAen
axQiPelag Ot TAOELS TWV NAERTQOVIXMV KUXAMUATOV AELTOVQEYIAS TOV AT OG0 TO AVOAOYLHO
(#2500 mV ovti £10 mV). H tegdotia eEAmAmon TV YnPLordv NAERTQOVIXMOV CUOTNUATOY,
OnuEQQ., opeldeTOL OTO EENG TTAEOVERTNUOTA TOVG:

e Avoyi oto 00gufo: Omwg €ENYNOAUE UE TO TOQATAV® TOQAdELYUA, TA YndLond
OVOTHUATO UTOQOVY Vo aveyBolv 1600 oAl 00QUPo ot avaxgifeles ot Aettovgyia
TOUG MOTE WITOQOUV VA ®TOOoTOUV 0%edOV "aldvBaota", oe avtibeon pe ta avaloymd
o6mov 6ho raw xdmolog B6pUPog TeEMRA TOELCPQUEL.

e Xaunho 206105 TOV P1PLORDV NAEXTOOVIXDV KURADUATOV 08 CUYRQLON UE AVALOYLRA
mov Ba éxovav aviioTolyn emegeQyaoia oNUATOS: avaloynd NAEXTQOVIRG RURADUATA
pe yaunid 06gufo nar vnAf yoopurdTNTA (XOUNAT TOQOUOQPwon) elval TOAD
OUONOLOTEQO VO KOTOOXREVAOTOUV O O,TL YNPLoKrd RURAOUATA TOU RAVOUV TNV
avtiotorym emeEepyoocio péow  apOunTdv  mEAEEmvV  mAVeD  Og  ®aTdAAnha
1WOLOTOLNUEVES TTANQOPOQLEC.

* AvVaTUQAOTAGY EYYEVODS OLAXOLTOV TANQOPOQLOV: TEQOV TWV EYYEVDS OVALOYLRGDV
TANEOGOQLDV (TLY. NYOS %L EMOVA), VIAQYXOUV %Ol EYYEVHS OLAXQLTES TANQOPOQIES
Omwg Y. To nelpeVo. Oa NTav eEougetind doro o xan adowmo Vo TaQLoTAvoUuE RAOE
voaupo g oAdpaPntov péom Mds OadoQeTivNG MAEXTOWNG TAONG, N O AOoyxi)
emeEeQYOOla TOV XKEWEVOU 1] TV TANQEOPGOQLDV 7OV auTd TOELOTA Bl Ttay adhvotn pe
avahoyrd TEOTO.

Transistors zor Awoxontes: To Yndlaxd cuoThuota ratooxrevdlovial onueQa oe Hoedm
xgoniextoovindv chips (IC - integrated circuit - OAOXANQWUEVO HOHAWUO) TTOV TEQLEYOVV TO
noBéva yhddes 1) exatoupolo transistors. Ta transistors autd, 6TV AELTOUQYOUV Yndrand,
ovumeQupéQovtal oav dlanrdmres, mov Arlhote xndvouvv emadt (avapouv) now GAhOTE THV
daxomrouy (ofvouv). Puord, 0ev VTAQYEL ®AVEVO LOYLRO YEQL TTOV VO AvaooPiveL auTtoUg
TOVG OLAXOTTTEG --0UTOL AVOLYORAEIVOUV VIO TV €000 (YNDLom®dV) NAERTOHMDV TACEMV.
I'é 1o Moyo autd, Eextvijoope T HEAETN TV YNOLOKOV CVOTNUATWY UEAETOVTOS ATTA0VG,
100N UEQLVOUG dLomOTTTES.
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