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01 <5founol <5e<50IJEVWV Oto unonOYIOtIKO ouOtrllJOtO

LE aUTO 10 opepo eo ooxOAneOUIJE IJE 10 nAEOVEKl:r1lJmO Kat 10 IJEIOVEKl:r1IJ01O TWV OIOCPOPWV
Tunwv olouAwv OEOOIJEVWV nou OUVOVH0VCOI 010 ouyxpovo unoAOYIOTIKO OUOTr1lJmO To IJEYO
AUTEPO EVOIOCPEPOV IJOe; eo 1J0vonwAr100uv 01 OEIPIOKOf OfouAol nou 10V TEAw1Oio KOIPO KEpof
Z;ouv oAo KOI nEploooTEPO EOOcpOe;.

LX. 1. rLO KaSC ~la ~cTacpap6 XPCla~CTOl tva~ ~cTacpapta~!

data receiver
(typ. slaves)
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target system

onoiou<; 6lQKlVti TOUTOXPOVO lo6pl8llou~ oop
~oU~ Ocoo~tvwv. H cpap6 KiVT]~~ TWV Ocoo·
~tvwv Ilnopd, OT11 YE:VIKr; nE:plnTWOll, va
npOYIlOTonoltiTol Kat npo~ Tl~ 15lio KOTCU8uv

atl~. L~~Epa unaPXouv Enc~cpyaoTt~ OSP,
MAO. KOl ouv1l8lo~CVOl IlIKPOE:.\E:YKTC~ nou
xp~ljlOnOloUv OlauAau<; cupou~ 32 aywywv.
rKon6<; TWV nop6.AAI1.\wv 15tOu.\wv dVOl 11

~£Taqx>p6. oc~tvwv ~TO~U 6Uo OUOK£uWV

~ TTl ~Yl<m] OOva~ TaxtmlTO. XpTJClljlonOloU
VTOI nQVTO ytO TTl otiv6EOll TWV tncl;tpya
OTWV ~E TI~ ~vr;IlE:~ nou q>lAoC;tVoUvrOl OTIlV
i6to n.\oKcTO ~E: OUToU<:; Ti Ilt QAAO tE; ioou
YPDYOPO nEplcptptloK6.. Ev KOTOK.\d15l, Ot 00
YKtKPI~tVOl 15lou.\m tLvm anopolTllTOl tKtt

cable

transportation

_b1_
e.g.,

0100.0110

controller
(busmaster)

source system

make data bus compatIble

+

T<iAAtlJOTl l'l"l<; oxc15iClOT')<; DC OUOKcute:;
xa~~AoU K6OTou~;)

Ol 15iau.\m 15E:15o~tvwv ~nopoUv KaT' 0PXT1V
va XWPIOToUv OE: 000 MOUe:;: OTOUe:; nap6..\
.\11.\00<; Kat OToue:; OClptQKoU<;. Kat 01 l5Uo uno
<m]pi~CRN ciTt oUyxpaVT] (TO O&~tva OlaOi·

OOVTOI Il£ TTl OUV00E::10 80119rlTlKWV Oll~OTWV

XPOVl~oU) ciTt aoUyxpaVT] ~Ta~ (TO 0&.
OOIlCVO 6to15iooVTOI OUTovOIlO xwpie:; KOVtvO
cmnp6a9cTO ~~a).

Ol nop6AA~Aol 6iauAol
'Evo~ TumK6~ nOpQAA11.\~ 15iou.\o~ 15£O~E:UE:l

KaT' £AQXlOTOV OKTW aywyo~, ~toa ana TOU~

nOLO<; tlVOl a ~tylOTO<; pu9~6<; ~CTa

i5oor)<; TWV 15c~tvwv;

n6ote:; CJUOKcu£e:; np06Atnuol va CRJV

15c9oUv OlO 15iOUAO (TWpo KOI ~CAAO
vTtKO);

n600 OTU.1aVTlK6<; tLVOl 0 nopciyovTOe:;
'K6cmx;' 0TTlv u.\onoi11011 TOU 15tau.\ou;

(np08MncTot vo Y1VCt c~noplKr; CK~C

Av GVTi va anOOWoouIlE: e::A&u8cpa Ttl\ M
fpc; 'Data Bus' IlC TOV tnapKW<; nCptCKTtKO

6po 'lIiauAO<; 1I£00~tvwv' apKca6oU~c <m]v

'~cp~' ~CTli<ppaorj Tau<;, oiyoupa eo ~O<; tp
90uv OlD 1l1.J<lA6 TQ yvwcrni l.mAc M:wqK>pEia

nau XP110ij.lonou:XJIlC KoBE: IlCpa Yla va n~E:

OTT) OOUAtIQ IlQl\. nOTi 61le...><; OL EnlVOllttC; TaU

~cv6YAwaoou 6pau Ol6Ac~av TTl M~~ '1ItW<p<l'
petQ' yla va m:plyp6lVouv ilia EVVOIa nou ou
Oc~ia O)(t~ tXtl ~c Op6~ou~ KOl Kiv~~; H
KaAlm:p'l amiV1T)CJfl nou Sa IlnopoUoc va 009d
at au~ TTlv npo<pa~ cpWTTl~ StAtl TO'IItw
<popcio' va EivOI tva ciOOc\ lJeTQtpOplKoU Ilt
oou nau 1-1£ TTl 8or'l9cIQ TOU TaE;l&uauv OXt Ot

tpval:61l£vOt, cAM TO OCOOlJEva twv unOAO

YlOTWV ~O<; (0)(. 1). LTTl CRNtxcla TOU 6p9pou
eo XPflOIIJOnOn;OOUIl£ evri TOU 6pou 'I\ewcpo
pcio' TTl ~~ 'lIiauAo<;'.

H EnlAOyti TOU KOTaAhllJ..OU:poU wnou l5IQU
).,ou l'COOIJEVWV Yla I-UQ OUYK£KPIIJEV'l Ecpap
!lOvi] anam:( neVTQ ll5tOln:p'l npoooxrl. npt
nCI npoTOu npoxwptlooulJ£ O£ onota6r;nott

an6<pa~ va txou~c ~tAt$l TO XapaKTTlPl'
OlU<Q T600 TWV 1510UAwv 600 KOI TWV OUOKcuWV

nou etAou~ va OlOOUVOtaou~C ~T~U Tau<;.
M6vo OTOV 8C6Q1~C nc.u<; 0 n~n~ KOI 0

15CKTTle:; TWV 15coo~tvwv o~IOnOtoUv ~c TOV
K~Uttpo TpOno TOUe:; oywyoU<; TOU 15l0UAOU,
tlVOl oK6m~o va npoxwpr;oou~c OTT1v UAO

noi~~ TTl~ an6<pa~~ ~a~. Ta Epw~~aTO nou
Sa ~a~ 6o~S~oouv va KOTaA~~OU~C <m]v Ka·
AUTCP11 15uvon; cmAoYTi dvm, CV OUVTo~io, TO
nopoKQTW:
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IX. 3. MeTci~OO1l ~£/iolltvwv enoue; avwvaue; TOU /ilaUAOU I'C.

IX. 2. H lOnOAovio TOU ~IOUAOU I'C.

S9

o llfauAo<; Fe
o ~iaUAOC; I'C (Inler Intergrated Circuil) £i

val nv£u\JaTlKo nOl~i llle; Philips, Ol \JllxavlKo(
TTl<; onoia<; TOV £nLVOTlOOV nplv ano 20 XpO
via n£pinou. Ano TOT£ EWe; an\Jcpa EXEI uno·
OTd nOAMe; TpononOlrio£le; \Jc OKono TTl 8EA
TiWOTl TWV xapaKTT)pIOTlKWV TOU. BoO(~£TQl 011l

XPJlOTWV. H nM:IOVOTTlTa TWV n£plcp£p£lOKWV
OUOK£lKl)V nou OUV600VTOI OTOU<; Oll\JCPIVoUc;
PC OVTaAAOOOOUV 6£60\JEva \J£ OOVXPOVO
OClPlOKO TpOno, Kat oivoupa uncipX£l noVTO
KonOIC>C; OClPIOK6c:; 6ioUAc>c; VIa va £~UnTlpeTT1

OCI Kal TI<; mo ~£l6lK£U\Jtv£e; aVOVK£<; \Jla<;

TtTola<; OUOK£UT)c:;.
a 6[auAC>C; Microwire ciVOl Eva<; ano TOU<;

naAatoT£poU<; OElPIOKClI.:i<; 6IaUAou<;. 01 apXE<;
A£ITOUpvioe; TOU 9qJ£AIWe11KOV ano TTlv Nat

ional Semiconductor \Jc OKono TTl 61aauv6£011
TWV \JIKpOCACVKTWV COPS IlC O£lplaKEe; EE·

PROM (n,x. Tnv 93C4a ~£ apvcivwon 64 x
16 ljJnq>iwv). 01 Il~~£e; aUTEe; aVToMcioaouv

6cl50\JEva \J£ oUvxpovo Tp6no o~lonOlwVToe;

Tle; VpoIlIlEe; SO (OCOOIlEVO cl;000u ano Tnv

Kupla OUOK£~), SI (/i£/io\lEva npoc; Tnv Ku

pIa OUOK£~) SK. (~Ila XPOV10\loU npocpxo

Il£vo an6 Tnv KUP10 OUOK£~) Kal CS (~Ila

£mAo~ E~apT""'£VT)<; OUOK£~ npocPx6

IJ£vo ana TTlv KUplo). LTTlV napamivw 9£w

PJ10Il oov KUpia 0U0K£ur1 EVVQ£(TOI 0 \JlKpoc

A£~ KOI oav E~apT""'£vn, n Il~~n nou
OCX£TOl Ti onooioci OCOO\ltvo OTOV \JIKpoEAt·
yKtiJ. En£16Ti VIa \Jla TETOlO £ntKOlVwvio anOl
ToUvrOl Ttoocpa 610CPOP£TlKO mi\JaTa, 0 6{ou
AC>C; Microwire xapaKTT)p(~£TOl oav 6(auAOC; 4
avwvwv. ·Evo \J£IOVEKTTl\JO OUTCU TOU 6lau
AOU £iVOl Il avaYKOlOTTlTO unap~11e; £voe; 6l0

CPOP£TlKoU mi\JOTC>C; CS Via K69£ \JIO ana Tle;
E~opTw\J£v£e; OUOKEUEe; nou oUVlStOVTOl O£
OUTOV. AuTO \JE OnAO AOytO Oll\JaivcI nw<; O11lV
un09CTIKTi n£pimWOTl nou etAou\J£ va ow\5£;

oou~£ wa EEPROM 8a npEn£!. unaxptWTl

KQ, Il Kupla 0U0K£UT1 va nap6V£1 Kat va lhovE

~£! loQpl81la ~Ilara O£ loQpl81lOU<; ~£XWP1

OTaU<; aywvClI.:i<;. na TO AOYO autO 0 Microwire
XPllOl\JonolEiTol nAOOV \Jovo Via TTlV uAonoill

on /ilauAwv Il£ ilia Ilova E~apTWll£vnOUOK£~

(Single Master - Single Slave. Mova/il~ Ku

pia - Mova/ioo; E~apTWIl£vn) 6nou TO 00vaAO

TWV aywvwv n£plopi~£TQl OTOUe; Ttoo£ple;.
TUOlKte; £cpap\JOVE<; lOU lSlau1.ou Microwire
tXOU\J£ OTl<; T11A£opOO£le; 6nou 0 \JIKPO£A£
yKnle; nou CAEYXE:1 OAO TO £nL\Jtpoue; unoou

OTTi\JaTa onOellKCUCl OAE<; TIe; PU9\J10£lc; TaU

xp~orn a£ ilia aV£~iTnAn EEPROM. H XP~

Bt6ala TOU nopanovw lSlauAou ocv nEplop[~E

Tat \JOVO OTI<; TTlAtopOocl<;. 01 n£plooOTCpE<;
ana TIe; OlKIOKEe; nA£KTpoVlKEe; OUOK£ute; nou
'9u\JoUvral' on TOll<; EX£TE n£l, 600i~OVTQl O£

TETOlOU Eii5ot.J<; Ilvri\J£e;·

STOP
condition

03010l1-13

DATA
'- -.JI L-.J

ACK

KaAWl)ta, Eva VIa Ko9E tVll<Pio nou XapaKTTlPi·
~El TO EUpoc; TOU, noAAClI.:i<; oUVOCtTllXe; KOI

VEVlKO IlEVciAll OXE6100TIKTi q,tnElf)ia. l6(WC; £KEi
onou 0 61a9EOI\J0<; XWPO<; (n.x. Ent<pQVEIO
nAOKCTWV) ciVOl ncplopl~VC>C;. EKT~ 6!Jwc;
on6 Tou<; i~IOU<; Tou<; avwvoUc; TWV oc1io\lE

vwv. Ol napQAA11AOl l)(OUAOl CVOW\JaTWVOUV
KOI apKCToUe; aKO\JO nou \JCTacpEpouv aro

WTn (/itKT£e;) ~llaTa llavOOAOJOTl<; Kal £m

Aa~ (yvwor6T£po Il£ ra ov61lara STROBE

Kal ENABLE). Ta ~IlOTa aUTci XapoKTnPi~ouv

TOUe; oUvxpovoue; napciAAnAou<; /ilauAOUe;.

01 aoUYXPovol 6ioUAOl 6aO(~OVTOl oc mi\Ja·
TO XElpa4J{ae; \JE TTl 60riBcla TWV onoiwv EVil·
\JEpWVCTOl 11 OUOKEUTi • l)EKTJlC\ Via TTlV OCPl~1l

~£~a~Evwv (~Ila STROBE - napciV£Tal ano

TOV nO\Jno) KOl CnaAlleCUCI Il OUOKEUr; - no
\Jn~ TTlv CntTUXTi ATitVrl aUTwv nou Eam.M;
(~Ila ACKNOWLEDGE - napciV£Tal an6 TO

~EKTn). AUT6c; 0 Tp6noc; Ilwl/iaone; /i£1io\lE

vwv tlVOl VVWOTOe; oov 'interlocked
corrmunications' (£nlKolvwvia IJ£ \JOVOOAWOIl
OCOO\JtvWV) Kat £ntTptru:1 IT}V ~IOnlOTT) OVTaA

AOY'i 6£00\l£vwv \J£TO~U 6Uo OUOKEUWV \JC
/ilaq>OptTlKoUc; xp6vou<; an6Kplone;·

o llfauAo<; Microwire
Av Kat 01 O£tplaKo[ 6ioUAOI £ivol oacpWe; uno·

l)£EOT£POI TWV napCtAA11Awv, TO VEvovoTa \Joe;
n£[90uv nwe; EXOUV KOTOcptPEI va K£pl)[oouv
TTlv £\JnlOTOOUVT) TWV KQTaOKCUaarwv Kat TWV

1'-'7\AAJ1'~7\AAJ1'~lF\J\fT
: p
~---

1 1L.......J L-.J '- 1L-.J
ADDRESS RiW ACK DATA ACK

Vee +

I][)
~

T I T I

~
Slave Slave Master Master

Receiver Transmitterl Transmitter Transmitter!-- Receiver Receiver

..--,

START
condition

,
SCl:,,,,

r--'

stMV::::llJL::~::IDJt,,,,,,

SDA

sa.

6nou n napox~ ocoolltvwv nptn£! va xapo

KlTlP{~CtQtan6 TOU~ IltYlOTO~ OUVQT~ puS·

IJOU<;.

01 O&IPIQKOi ~iQuAOI

Ol OClPIOI<oi O[au~ol, DE Qvtl9£aTl ~ -rou<:;
nopciAI.nAou<;, xpTJOlI.l0nOloUv nciVTa tvav oyo>
yO, may onoio 11 qx>pO Ki~ TWV &OOilt
VfiJY n~v£l 11 iOta. 'Eva<; l'VTllKOC; O£lplO

K6c:; 6lau~CK; anOT£A£iTOI. KaT' C)..0XlOTOV, anc

Tpia aywyOlk;: tva YlQ tTlv cKnollmi 6E:~t·
vwv, tva Via Tn A~ljJn KOI Evav KOlV6 (GND).

To byte nau npoopi~ovTOl va Ilctaq>Ep8oov

~ an6 tva 6iauAo curoll TOU TDnou '~ho

anWVTOt' ana tov n0l-ln6 OTO 15ua15tKO 4JTl<Pia

nau TO anou:)..oUv. LTll ouveXCIO TO I-Iq.lOVW

JJtva LJ1rl<pia 'TQ~Il5E:UouV' TO tva niow ano TO

<iAAo YIO va auvap\JOAOYTlGoUv TEAlKO, ono TO
1<l.IWil\lOTa TOU MKTI).

To Aiyo MVla nou EincqlE, apKoUv Via va
~ow TJlV nOAunAOKOTTlTO OUTWV TWV l)loU
N.-rv O£ 6Tl ocpopci Ta T)A£KTpoVlKci IlEpn ena

/iUo 6Kpo Tou<;. oMci Kal TnV anMTnTci Tou<;

at 6n OXETi(ETOl IJE aUTO K09' aUTO TO \J£oo

IJ£T~ nou XPJ'lOlllonOtoUv.
IuyKptv6ll£VOl Il£ Tou<; nap<lMnAou<; ~lau

AOU<; ucn£po(Jv aivoupo O£ raXUTnTQ, acpoU

arov X,P6vo nou 0 OClPtOK~ 6iauAC>C; \JETO<pE
PO;I Eva ljJr]<pia, 0 nap<lMnAoc; ~£Ta/ii/i£! a.

16, 32 ~ Kal 64 /iua~IKci ljJnq>la raUToxpova.

o nap<lMnAOC; /iiauAoc; 61lw<;, analT£i naA/o.ci
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