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Egyaotinouo 0:
I'voounia pue v IMhaxéra Xvvdéoewv, LED, nat Avaxonrteg

[Téprtn 29 - Mapaoxrevi) 30 ZemrepPotov 2011 (Pdopdda 1)
0.1 H Baon Hewpopdrov

OL  meQLoolTeQes  EQYOOTNQLAXES
aoxioels tov pabnupatog Ba yivouv
moveo oty PAon  TEWAUAT®V IOV
daivetar ot  Pwroygadia SeELd.
Avti) meouhapPdvel, Eenvoviag and
eumeos  (ndTw)  0QLoTEQR, AV
OAOUULVEVIOL  YELOUEVY]  TAORET.
‘Onwg Ba motpe aQyodTega, Bo moémel
VO O®OVUTIATE TO YEQL OOG O QUTNV
YW vo  exgootitete TO OTATIHG
NAEXTOLOUO TOV OOUATOS OOG TQLV
OXOVUTTNOETE olonAnowuéva
nurhopoto (chips) tomov CMOS mov
elvar  evatobnta  otov  ototrd
nhextolopd. Apéomg OeEld amd T
YELOUEVT] TAOXETO VTTAQYEL 1) TAURETO YEVIR®MV GVUVOEsemV ("breadboard"), pio domen TEUINTY TAOOTLRY
Béomn, v omola o (ENOLHOTOLT|OETE OTUEQX RO TNV OTOICL TTEQLYQAPOVE TOQOXAT® oTNV § 0.2.

Eumpog (wdtw) OeEld vmdoyer M mhaxéro £1000mv/eE0dmv: wd modowvn mhoxéta TUROUEVOV
nurhopdtwv (PCB - printed circuit board) mou €yeL emdvm oloxAnowuéva ruxhodpata (chips), xovpmd
(dronomreg), éva uxed TANUTQOAOYLO, evdewrtinég Auyvies LED, plo puxn o06vn vyo®dv ®Quotdilmy
(LCD - liquid crystal display), ®ow angodéxteg ouvdéoewv. Tnv mhaxéta ovt) Ba v xonollomoLeite oe
EMONEVES OELREG EQYOOTNQLOXMY aOrNOEWV Y& vo. dlvete €0680vg 010 ROnA®OUE cOg oL YLl VoL
magaxolovOeite Tig €E6d0UG TOV. ZTO ONUEQLVO €QYAOTNQOLO eV OOl TNV YONOLULOTOL|OOVUE: UNV TV
OUOVUTIATE, ROL KUQIWGS PV EXOVUTATE FVEUATA TTAVM TNG --%ivOUVOS Poayuvrurloduatog!

Télog, miow (mavw) deELd VIIdQYEL TO TEOP0d0TIXO (power supply), éva nadEo xouTti pe Eva dLandITT RO
ptor nOnavy evoemTint huyvia, To omolo amotelel TNV NAERTOXT] TOQOYT TwV ruxAoudTov pag. Avtd
éxeL péoa tov €vo petacynuatioth (transformer) yid v ailoyh amd 220 Volt og younii téon, Evav
avoBmti) (rectifier) yud v ahhoyn oo evallaoooduevo pebpa (AC - alternating current) o€ ovveyEg Qe UL
(DC - direct current), xow évav ouOuoth téong (voltage regulator) mov eEopoahiver o peydho Padud ™
oty Taon €€6dov nar v ubuiler mold xovtd ota mévie (5) Volt. O ubwotis éyer xou
EVOOUOTOUEVY TQOOoTAOl0 VIEQPOQTmOoNs (overload protection): 6tav To QeVpA OV "TEAPA" O XENOTNG
(mhoréta el060wV/eEOdMV now mhaxéta ovvdéoewmv) vmegPel onuavikd to 3 Ampere, 0 QUOLOTHG
olaxnodmrel v mooyl, elyvovrog (oxeddv) oto pndév v Tdon teododooiag ovTmg MOTE 1
HOTOVAAOVUEVY LOY UG Vo unv vregfaivel moté natd oAl tor 15 Watt, mooxewuévou vo. amopevyboiv
vnegBeoudvoelc. H tdon toododooiog petadégetor pe to nOunvo nol poeo xohmola 0TV TAARETO
eLoOdWV/EEGOMV %Ol OTNY TAOKETO. CUVOECEWV: TO AOUNVO YODUo. cupPoAiler tov Betnd mOAO TNg
Te0p0d00tag (+5 V), nou 10 pordo xowuo ovuforilel tov apvntird woro (0 V, 7 "yeiwon" - ground).

Edv natd AdBog Pooyururhdoete, otnv mAaxéto ovvOoéoewv, To OeTrd pPe TOV 0QVNTLRO TOAO TNg
t00h0dooiag, Ba deite Thv mhaxéta eLl06dWV/EEOOWV va offvel --£vOelEn Ot 1) TRooTasia VITEQHOQTWONG
undévioe v TGO TOodPodocios (xdt cov va "olEate TV aopdreld"):  ATOPOXQUVOVTAS TO
Poayvrixdopa, n tdon Topodociog emovégyetar amd povn tg. O dtoxrdmng Tévm 0To TEOPOdOTIHO
xonowpomoteltor yid vo offvere v tdon teododociog Omote ndvere aAloyég oTO NOMAWUA OOG
(OUVOEDELS - ATTOGUVOEDELS), XQATATE TNV TROPodooia ofNOTH).
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0.2 H HMlaxéto Xvvdéoemv e .o

o L
sHEHEITaEac.
2t dwtoyoadio dpaivetar £vo péog amd || © - @t

™V TAOXETOL  YEVIROV  OUVOECEWV
(breadboard), amd ™) péon aELOTEQE TNG. X
Kaé0e toumitoa ovthg tng mhoxétog €xel
péoo dvo petarnd ehdopato, oav e || .
E%
O

motla- Otav Pdrovue éva Aemtd olouo
péoa otV TQUTA, TO EAACUATO RAVOUV
emadn pe avtd to ovoua. Ta ehdopota
™mg #dbe  wotandoudng  meviddog
YELTOVIXODV TQUIMV (VAL EVOUEVO LETAED g%
Tovs, Omwg delxver TO  OYNUATIKO || ©
o]
(v}

odyoaupo, Olvoviag Hag ETOUEVIS TN
duvotoOTNTe. Vo EVOVOUUE  MAErTQrRG
uetoE0  tovg éwg mEvie olouata 1 I
onQodéUTES CUONEV(MV Ot uABe TETOLN +

o

othAn. Avaueoa oTlg OThAeg-meVTAdES

XOWUATIONEVES UTAE 1) %OxrnLveS %A0e r

ootEovTia yoapurn éxer 50 tUmeg --0éna
ooLEovTleg mevtades. Avtég ou 50 tolmes tng »dbe y@aum']g elval emiong MAerTOWA eEVOUEVES LETOED
TOUG, A dxen o' axer. 21N PACT TELQAUATMV UOG, VITAQYOUV ETOLHO, ROMNUEVO, HODQA HOL RORKLVOL
ovouaTO 7OV TEOPOAOTOUV TIg Urhé yoapuués pe yeimon (0 V - a@vntndg mOA0g T00d0od0oiag) ol TG
NOUNLVES YOOUUES He 5 V (BeTindg mOAog Toodp0dooiag).

Ipoooyn - Ocourj [aodxAnon: ayomdte ®OL TQOOTATEVETE TNV TEQLOVOIO TOV £QYAOTNQEIOV, ®QOTATE TO
100000 oL toxTrvd, now meooéyete L PAalete péoa otig TEUMES rou g to Pydlete petd! (Tuydv
adradogio cog ota Oépuata avtd Bo ttpmeeitol fabuoloyind.)

Amaryopeovtal To ®Amvioua, To GaynTd, xou To vyed uéso oto Egyaotioto.
Ta obopata 1 oL axQodERTES va elval evieAds evBVYQAUUA 0TO PEQOG TOUG TOU UTAIVEL HETOL
OTNV TQUTA --OYL TOOXLOUEVA, AUYLOUEVA, 1) OTQLUEVOL-- ROl VAL E(VOIL RAAA EVOUEVOL e TO VTTOAOLTTO
MEQOG TTOV UEVEL EEW --0yL MLoOXOUNEVC..

e Eioayete ta ovouoto evfiyQouuo 1og to ®ATw, %ol O)L VITO YwVid: OXOADVOUV OTIS TTQELES TNG
vrodoyfs. Mnv ta Lovldte péoa pe toon divaun Mote vo 0TQAPNVOUV.

e Ortav Pyatete éva oboua, TOOPATE TO ATOAG XL XATOROQUP L, KO HVQIWE TTQOOEYETE VO MV GG
#OTEL nOL PEIVEL PECO OTNY TOUTTO TO OO, OLOTL TOTE OENOTEVETOL EXEIVY 1) TQUTA YIA TTAVTAL.

e Otav »o6Pete ovopota unv ta x6Pete v ommd v mAaréTo: ®vOuveEDoOVY Vo 0aG TEGOUV xQd
100 oAV PEGO OTLG TQUTES AL VA, TIG POVADGOUY.
Mnv yonoipomotelte ovouata xovoQUTeQa TOV ®avovirol: ¢pOelgete To eEAdoUATA OTIC VITOOOYES.
Mnv melpdlete Ta éTolua, xoANUEVa GUQUOTO TEOGOOOTIAS.
210 téhog ndBe eoyaoTnolov oag, %ol TPV GUYETE, ANMOOUVOIEETE MPOOEXTIHG TO HUNAWUA COG,
tomobetelte Tol oVEUOTA noL To. eQyaielor dlmha oy Pdon meaudTov --To (B0 TarTIKA OGO
0¢hete L eoelg va to Polonete 6Tov €QYEOTE-- %Ol EMOTOEDETE TO EEOQTNLATA TTOV OAS EdMOE O
Pon6og otov idro.

0.3 O Poroexmounoi Aiodor (LED) +

H ovyvotegn poodn evdewrtinilc Auyviag oOTig oUYYQOVES
NAERTQOVIRES OUOneVES elval M @wtoexmounds Olodos (LED - —
light-emitting diode). H mhoxéto e1060wv/eE6dwV ot Pdon
melapdTov (§0.1) €xel »QUTO0ES TETOLES 0TV RATW AQLOTEQT TEQLoYT T™S. AeELd dpaivetar pio LED og
dwroygadio, nal dimha To Nhentoovind g oUpPoro. Ze aviiBeon pe T myES GmTOS otrlani|s xoNons,
ot LED Aettovgyotv pe youniil tdon teododooiag xnou oe Oeguonpacio megidroviog (avtibeto amod Tig
AU VIEC TVOARTMOEMG), HOL EXTEUTOVV TO GMOG UEcO amd oteQed VMxO (avtiBeta amd To aéolo TV
Ayvidv $pBogLopot). Zto goyaotiold pog Ba xonowpomoleite LED's oav evoeinteg g tdong eE6dov Tmv
dahpoowv ouorevdv, dnhadi yid va Prémete mdte 10 vORAOUA oag Pydler Ynii) Taon row TOTE YOUNAT.
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H ¢wrewvi) y" twv LED eival évag nuoywyds mov amd niextowt] dmoyn ovumegubpéoetanl oav diodog,
OMAad” dyer miexntowd eluo mEOog T Mo xatehOuvorn puovo xat OxL Eog TV GAAn (N WLWOTNTA TNG
povodgoung aywyns QEDMATOS OeV gival ®ATL TTOV TO EMOLOUOVUE Y& TIC GWTELVES TTNYES -- ATTAMDG UOIG
TOEXVYPE GOV TIOQOITIROLOV TV GUOAIROV OLOTHTWY AVTOV TOU GUYXEXQUUEVOL VMXOU TOQOYWYNS
dw10¢). ‘Etot, to obpforo g LED ota »uxhdpoata, 6mg 0To maQodve oyfud, eivar to odufolo g
OL6dov --éva, Pélog pe wio TadAa PIEooTd Tov-- 010 omoio Oimha mpooBEétovpe éva "omvOfoa" yid va
OuuiCelr ™V exmoum ¢wtodg. H dilodog dyer gelpo pdévo ratd v xatevOuvon tou Péloug ("Oetind"
eelpo ouvpPativis GoEag --to 0QVNTIRMG (GOQTIOMEVO MNAEXTQOVIOL XLVOUVTOL QOGS TNV aviifemn
xnatevBuvon). H LED moodyer pog uévov 6tav diapoéetar amd gebpa, ONAadm To nhentound wimhoua tg
TOQEYEL EVEQYELO ETTOUEVIS TTadiyel GMg wovov dtav 1 Olodoed duvouxol (mAertount] Tdomn) petagl
Twv dU0 AnQOOERTMV TNG EXEL TNV TOMROTITA OV GaiveTaL 0TO OYNUo. Ue Tor ovufola "+" won "-". 210
€0YAOTNQLO, avTd onpaiver 6tL or LED's avafouvv pévov 0tav Tig uvOEOUE LE T OWOTT TTOMROTI T, RO
oyl avamoda! Tnv molrdtnta wéas LED tv avoayvoeilovpe amd To uirnog Tov axgodext®dv g (aoxel
va v Tovug €yl ®0eL AMaBog ®avels AmQOOEXTOG...): O LOXQUTEQOS AXQOOERTYG TIRETEL VAL elval O€ BeTin
TAOY WG TPOG TOV ROVTUTEQO, OTIWS OTHV TOQATAV® GMTOYQUDIO GE OYED LLE TO TYTUCL.

H LED, 6mwg ®at 6hot oL nuaywyot, dev elvar yoopuxt nhextowi avtiotaor, dnhadr To gelua mov thv
duapoéet dev eivar yoapuxn ouvdotnon tg dadpods duvauxrot (tdong) ota dvo axga t™g (0 Adyog R =
VA dev eivar 0tabedg yid diddpooes tpés tov V now tov I). Zvyrexguuéva, yid tdoeig V yopunhotegeg
oamd megimov 1.5 Volt, to gevpa etvar oxedov pndevind zan ) LED mogopével ofnoti) (otig ovvnBiouéveg,
un dwroerTopTos dLvdoug, avti) N "Ttdon ratwdiiov" eivar megimov 0.6 Volt): puownd, To (0o oy e no
yid Ohes TG aQVNTIRES TAOELS, AOY® ThG pHovodgouns WWOTNTas T dLddov, extds amd T vregPoind
peyaies (rot amdlutn TR apvnTikég (rau Betinéc) tdoels, omdte | LED amhmg "valyetal". T'd tdoeg V
ueta&l mepimov 1.6 xow 2.0 Volt, 1 LED dwapoéetor amd gevua amd 1 éwg mepimov 20 mA (milli- Ampere),
omote nour pwrtofolel amo Alyo éwg dvvard. Me peyohltegeg thoelg oto drga g, 1 LED
VIEQPOQTMVETAL: TO QEVNO TTOU TNV dLaQoéet elvar peyaho xow ) LED ¢pOeipetor non "xalyetan", elte ovyd-
owya, elte amodTONA.

Emeld) ota dixd pog wvxdopoto 1 tdorn toopodoociog eivar 5 Volt, dev
wrogovpe vo. ovvdéoovue xat evBeiav wd LED otnv tdon auti
TIQOXELUEVOY VO, THV avapouue, dudtL auti) Oa vrepdooTwbel naw Oa rael

(apéowg M ovyd-oryd) (ov deite uud »itoivn LED va Bydaler noénnvo dpag,

%o TEOAAPETE, OPNOTE QPECMS TO JLArOITTY TOV TEOPOIOTIHOV %O EMEYETE TO RIXRAWUG 0OC: LAALOV TNV
éxete vmepdpoptmoel). I'd vo avaypouvpe cwotd Aowmdv wd LED, ocvvdéovue ev oelpd pe avthyv ud
natdAAnAn aviiotaon. Ou cuvnOopéves aviloTdoeLs Yid autd To 6romd HoLdlovy Omwg 0T pwtoyQadio
0gELd- M avtiotaon mov ¢ailveton edm €xel T 220 Q (Ohm), 6rtwg TEOXVITTEL ATTO TOL YQMUATO TTOU EYEL
Mve TG woumvo=2, xoéunwvo=2, xadé=10', xovo6=5% axpiPeia. (O ubOMAC YOWUATWY TOV
aviotdoemv eivol poo=0, xadé=1, rounivo=2, moeToxraii=3, nitgivo=4, mpdoivo=5, pmhé=6, pwp=7,
yro{=8, 4.0mQ0=9" YLé TEQLOCOTEQES TANQOPOQieS Oelte Y.
http://en.wikipedia.org/wiki/Electronic color code).

Heipana 04: To davapa pag LED

Katoaorevdote oto eQyaotioo to xixAouo mov doaivetor 0eELd,
mooxeéVoy va teododotnOel 1 LED pe to owotd Qelpo ®oL va
aviper xwavovird. TIgwv ayioete TV HOTOOXEVT] TOU RURADUATOG
ofnote v téon tpopodoacias. H mayeld teheio pe to "+" otV mévw
axnEn Tov ®VRADOPOTOS oVUPOATEL TOV OeTInd TOAO TG TROP0dOGI0g
(nOnnveg  yooupés oty  mhaxéta), eved To olLuPfolo upe TN
OLayQa o otV ®ATw AxEn Tov ®UurAdpotog delyver v "yetwon",
OMAhadn €dd tov apvnTird mOAO NG TEOdP0doolag (UITAE nan LoQo —
Xohuo oty mhoxéto xoL to ovopata). Agdopévov OTL 1 TAOM M oL
toopodooiag elvor 5 Volt zaw 6t 1 mrdon tdong mdvw oty LED
elvon mepimov 2 V, pévouv megimov 3 V mdvm oty avtiotaon tov
220 Q, do. to pevpa I mov megvdel amd To nUxAmpa Oa elvar megimov 3 V /220 Q dnhadm megimov 14 mA.
To »nOxhopo dtudyvetar amhd, 6mwg deiyvel To oyfuo ®ATw xoL 1 pwtoyoadia, TomoOeTOVIAS TOUS
anodénTeg g avtiotaons xat g LED og noatdhAnies toimes g mhanétag ovvdéoewv. [1pooéEte to
poxQ OOl tng LED va eivar amo tnv Ogtni] ("emdvo") mievpd, wor ta modo g LED naw tng
avtiotaong mov meooeitovial vo ovvoefoiv petaEd tovg va elvar oty (dua ratardoudn mevidda
TOUIMV. ‘Otov TELEUDOTE TV RATOOREVT], avdpte TNV Tododoaoia now ehéEte LM LED avdafel xavovird
(nonw Oy vriegPoind MoTe vo. nOEl).
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Ieiooue 0.5: LED vwo tov ‘Eleyyo Awaxénm

Ta Ynooxd ovotnuota, O6mwg Oa movue v emduevn Pdoudda,
HOTOOREVALOVTIOL L€ RURADUATA TTOU AELTOUQYOUV OOV OLOUOTTES. ZTa
VTTOLOLTTO. ONUEQLVAL TTELQAATA OOl YO OLUOTOLIOETE OLOARATTTES GOV ALVTOV
™ms dwroyoadiag OeEld. IToomertanr Yid OLOKOTT] TUTOU XOVMUTLOV
(uwoutdV - button): dtav Tov matdpe alalel ratdotaon, alld LOMG ToV apfjoovue €va eLATIOLO TOV
EMAVODEQEL OTNV AQYLXT) TOVU RATAOTAOT --ONAadT dev éxel "uvhun". Emiong, modrettor i droandmn pe
toelg anpodénteg, Thmov SPDT - Single Pole - Double Throw (amhOg OAOG - OLA emOidT)): TO NAERTOLRO
oOpPord Tov xal N Aertoveyia Tov daivoviar oto oyfjua: étav mECovpE, 0 dLonOTTTNG TEQLOTREDETAL
Yiow amd évav moOlo, amoxoAldtor amd av emadt], nar axovumder oe wdv ailn. O aoloteog
anQodéxtng, P, elval o "xowvdg" moLog, not autdg ®AveEL ouviBmg emadn pe tov axnodéxtn TO (deEud ot
dwtoygadia), evd dev ndvel emadi e tov T1- 6tov OUmS TOTLETOL O JLROTTING, TOTE O ROLVOS TWOLOG P
Oanomrel pe tov TO xat »dvel emodi] pe tov 1oito axgodéxtn, T1, otn péon.

dtaEte 010 €QyooTNOO TO rOxhwpa moOv  Qaivetar oty
dwtoygadio deEld: mowv apyloete, ofifjote v TEOPOdOGIA.
I[Mogatnofote o6t o dwaxdéming A elvar TomoOeTnuévog
"0QLLOVTLA" OTNV TAARETA OVVOIECEMY, OVTMWG MOTE OL UNQOOERTES
TOU VO WIOVOUV 0g TQUIES OLAPOQETIRMV TIEVTAdWV nobévag: av
Tov Palape "watandouda", ou axQodéntes tov Ha éumavay oty
(Ol evtdda now oL TEELS, e ATTOTELECIA VO, OO VHURADVOVTAL
LETAED Tovg. Ol AmO0TAOELS TMV ARQOVERTMV TOV dLokdOTTTY Elvol
Tétoleg Wote avtol vo pmaivouv "teUma-moQd-Telma” otV
moxéta. O mohog P touv A, otnv 0QL0TEQT TEVTAdA TQUIDYV,
ouvdéetal (ue évo uned xnOxuwvo oloua) pe v Oetni] Tdom
T00$p0d00i0G RATA OCUVETELD, AVANOYO. UE TNV ROTAOTOON TOU
duandmen, 1 Oetnd] auth tdon Teododooiog Bo Ptdvel dilote
otov axQodéxtn TO tov drondmen naw dhlote otov T1. Zg autd
edm To melpapa, To volowmo xirhwpa ouvdéetar otov T1 xaw udvo, otnv devtegn mevtdda deEud amd
Ttov oo P- modxelrtal amhds it 10 nOxAwUo TOU TOQATAve mEduatos 0.4 yid to dvapo g LED.
Ortov teheudote TV rataoxevt], avdypte v 1eopodooia xol fefarmbeite apéomg 6t LED dev avdfer
vregPolnd Mote vo nOgl.

210 moEamdve rOxhoua, apfvoviag to daxomen A ehevBego
(O maTnpévo), n Auyvia dev avdapet, duotL o OAog P mov éyeL tnv
Betint] Toododoota dev ndvel emadn pe Tov axgodéxtn T1 mov
toodpodotel T Myvia (o P xdver emodm pe tov TO, ahid avtdg dev
100$p0d0TEl TimoTa). AV Oumg matnOel 0 diardTNg, dTTWS 0T VEQ
dwtoygadio OeEld, ToTE avafer m Auyvia, OLOTL OL NAeRTQMES
emadés ahhdlouv Omwg daivetar 6To véo oyfua: o Torog P thoa
ndver emadrn pe tov onodéxtn T1, xaw pPEom OUTOU %O TG
avtiotoong toodpodotel pe evbpo I v LED- 1 évtaorn 1
ouOuiletan amd v avtiotaon Tov 220 Q, dTIWG KL TUQOITAVM
(80.4), apod o daxdITTng A 7OV WTOVEL €V 0€LRd U auThV €xeL
undauvh avtiotaon oe oxéon pe ta 220 Q. Zuvolrd howmdv, o
autd To ®ORAOUO, PAETOVUE OTL M evderTin Avyvio LED avdfel
omote motiétar o dwaxdming A- emopévmg, ov ¢podoels "LED
avéPel" nal "A moatmuévog" eivor LoodUvapes, dnhadn elvar mavia 1 xor ov dVo aknbeig 1 xou oL dVo
PYevdelg --ag to ovpPforioovpe amhd wg eENG:

(LED avdaper) = (A motnuévog)
Ieigona 0.6: Axzgodéntng TO - Aoywno OXI

Aol mpmta offjote ™V TtEododooia, arrdEte TO
mponyovuevo ruxhoua g §0.5 ovtwg wote n LED va
ToododotelTal (TAVTO PHECH TNG YVWOTHG OVTIOTOONGC)
amd tov axodéxtn TO tov dioaxrdmrn avti amd tov Tl
omwg mowv. Onwg daivetan ot dwtoyoadion deELd, YIG Vo TO RAVETE QUTO OQKRE VO LETAXLVIOTE TOV
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endvm oxQodéxtn g avtiotaong dvo Toumitoeg OeELd. Avayte TV teododoaia: Tdea 1 LED avafel pe
ehe0ego (OyL motnuévo) to drandmen A, dOTL 1 TGom TEOPodOoOsias, amd Tov mOlo P, megvd otov
anodéxtn TO, now amd exel péom tng aviiotaong mooxaiel pevpa I wov duappéel naw avdfer tnv LED.

Av topa matndet o dardmTTNg A, OIS OTNV ETOUEVT)
dwToyoadio, ToTE N Auyviot oPfveL, d1oTL, drtng delyvel
To véo oynua, o mohog P ammoouvdéetor amd to TO (nan
ovvdéetal oto T1), »i €tol dev vdoyeL QEV LA TTQOG TNV
LED. Zvvohxrd howmov, o autd T ®URAWUO, PAETOUE
OTL, avtioTpopa amd TO TQEONYOVUEVO, 1| EVOEUTIRY
Auyvia LED avafel 0mote dev matiétol o dtoxndmng A.
Avtf) elvar 1 vhomoinon g medng amd TS TEElS
Paowés hoyiréc medEels g Yndrarng oyediaong: tov Aoywor OXI. Toga, o podoels "LED avdafel"
nou "o A dev elvon matnpévog" etval toodvvapeg, ONAadm elvor mhvta 1 xou ou dVo alnbelg 1 xou ot dvo
Pevdeig- pmogoipe vo to ovpfolicovue wg eEfg:

(LED avaper) = OXI (A motnpévog)

Heioana 0.7: Awoxonteg ev Xepd - to Aoyizo KAI

Koataoxrevdote to duthavd rixdwpo (opffivovag
TEOTO TV TEOH0odosin):  emavodEQETE TNV
avrtiotoon otov axodéxtn T1 tov daxdmey (€otw
otL elvaw o dwaxdémtng B oto  widxhoua), xnon
nmocBéote évav GAlo dandmn, A, €V GELQA UE TOV
B --0mAodf] Y& vo megdoel pebua péoo oG TO
ouVOVUOUO TV S0 JLAXOTTTMOV TIRETEL VO TTEQAOEL
oty o€lpd noL amd Tov A now oo Tov B. Metadégte
™V Betinh) TeoPpodooia (ROUKIVO CUQUOTANL) OTOV
oMo P tou dandmen A, o ouvdéote (ritovo olgua oty pwtoyoadia) Tov axgodéntn T1 tov diaxndmn
A otov moho P tou drondmn B. Avayte v toodpodooia naw eAEETE T AELTOVQYIO TOU RKUXRADUOTOG.

Otav ou 800 Owomdmreg eivar  eheBegor (O A B
TOTNUEVOL), OTG OTNYV TAQATAVD dwToyoadio, |  + i l
Myvia. dev avafer, OwOTL dev umogel vo mepdoet m ‘
QelOL ®OL Vo TNV TEOGOAOTHOEL, OVTE QOGS TOV

ax0dénTn T1 Tov dandrrn A, 0UTE AvTioTOLY O RO
otov B. Zm ovvéyelwa, motiote évav amnd toug 000
donomreg --pudvo tov A, 1, Omwg ot OelTEQN
dwtoyoadio, deEld, povo tov B- 1 LED cuveyitel
va unv avapet, OOTL vl pev umoeel va meQAoeL
el o oo tov Evav dLaxrdTtTn, Opmg dev UItoQEl vo medoel amtd Tov AAAOV, TG OElyVEL TO OYTUaL.

T1[ 1ol p| T1[ TOI

I'é va mepdoer pevua péoo amd v LED xow avth
va. avapeL, VItdEyeL £vog ral povodirdg 0QONoG, O
omotog megvdel péoa amd tg emadpés T1 now twv
ovo daxomTav, EMOUEVIIG WIToQEl va
amorataotadel povov 6tav motnOoivv kot or 0o
Owanomreg, A xaw B, Omwg delyver m Tl
dwTOoYQadIiO KL TO AVTIIOTOLYO OYNUOL.

Emopévwg, PAémovpe 0T 1O ®OrAOUA AUTO VAOTTOLEL
™) Oe0TEQN OO TG TEElS Paocinés hoyinés mpdEels Tng Yndranng oyedioong --to Aoywd KAI:

(LED avaper) = (A matnuévog) KAI (B matnuévog)
ote ofnver n LED;
Mapatnemfote 6T 010 ®UKAwpo ovtd dev avafer  LED dmote vidioyel TOUAG(LOTOV £VOg OLarOTTNG IOV

Oev elval motnuévog, Onhadm 6mote 1) o A 1) o B (1] xow oL 000) eivon "oyl matnpévog(on)":

OXI (LED avaper) =
OXI [(A motnuévog) KAI (B matnpévog)] = [OXI (A motnuévog)] 'H [OXIT (B motnuévog)]
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Tnv Wotta avth Bo v Eavadolpe aQyodtega oto pddnuo pe to ovopata "Oemonue DeMorgan" xou
"Agyf Tov Aviopo0". H Aoy modEn H eivar n poedi) e duGlevEng "f" mov onuaiver "M o évag M) o
AaAhog 1] ot oL 900", xaw Ba TNV doUUE OTO APECMG ETOUEVO TEQOUAL.

Icioopo 0.8: Awoxonres ev Iogarijio - o Aoyuxoé 'H

AMGETE T TO nORADpO (1) PTLdETE éva
0e01eQ0) (adpol nhelote TV TROPOdOGIN)
mote oL 0o Odwaxdmreg, A xow B, va
ouvdéovTol &V ma@arlMAm , OIS GaiveToL
ot dwToyoadia xor oto oxfue deEud: To
oebua umopel va mepdoer "maQdAAnha N
oo Tov évav, 1] amd tov dAlov, 1| ot amd
tovg 000 drandrrres. H Oetind) sy, péow
TV 000 ®OUHVWV RAAWIIWV, ToododoTEl
tovg OAoVg P ral twv 800 dtanomtdv- oL
anodéntes Tl twv Ovo domomtdv
evvovtol UETOED TOug UE TO %i(TQLVO
oVQUOL, oL ETUONG EVAOVOVTAL XL TQOPOAOTOUV (1) 0 €vag, 1) 0 AAAOG, 1] ®at oL dVO) THV OVTIoTAOT ROl OTY
ovvéyela v LED. Ot axpodéxnteg TO eivar ag0vOETOL %o OV XONOLUOTTOLOUVTOL.

Avapte ™V T00Ppodooia xnal eELEETE T AettovEyia TOU ®UrA®dUOTOS: Pe Tovg d0 dlandmreg ehévBegoug
(61 ot pévoug),  LED dev avafet --yud vo avape Oo émperme va megvoloe QeUUO TTQOG TOUS OUQOIERTES
T1, aAAG pe eheBeQOVG TOVS dLandTTTES OEV UITOQEL VO TTEQAOEL, 0UTE Otd TOV A 0UTE 0ITd TOV B.

Ed&v tdoa matnoovue évav dandmey, my. Tov A Ommg ot
dwrtoygadio xow to oyfuo dimia, m LED avdfer, dioT
meQVvaeL Qe atd Tov OAO P Tov A moog tov T1 tou A non
omd exel mgog v avtiotaon xaw v LED. To (0o
oupPaiver nau ov aToove Tov B, d10TL eQvdel get o amd
tov oho P tov B mpog tov T1 tov B o aswd exel mwdiL moog
v LED. Aguet va matnBel évag omolocdNmote amd Toug
danoTTTES YA va, ovdapel 1 LED, emedm) avtoi cuvdEovtol v
T0QOMNA®: o100dfjtote atd Tovg V0 ®Aheivel ®Onlwpa amd
™v Betnh) teodpodocia meog TV aviiotaon xou thv LED.
duod, av matnOoiv xor ov dUo dwandrrres, emiong Oa
avéper  LED, d10tL mepvder pebua xor amd touvg 000
dLanoTTTEg, £V TOQOAMNAW, Teog TV LED.

Emopévwg, PAémovpe 6TL To #OnAwpo avtd VAOTOLEL TV TEITY 0o Tig TeEls faotrnés hoyinés modEels --to
Aoywxd "H, dbrov 1 OualeveEn ")" onuaiver "f o évog ) o dhhog 1) xow ot d00":

(LED avdper) = (A matnuévog) 'H (B motnuévog)

ote offyver n LED;
Mapatefote 6tL oto nhnhwpo ovtd dev avdfer 1 LED podovov otov Oev elval moTnHévog avEVOg
dLanomTN G, ONAadn dtav elvon eheiBegol (Ot aTnuévor) xaL o A »ai o B:

OXI (LED avaper) =
OXI [(A motnuévog) H (B motnuévog)] = [OXT (A motnuévog)] KAI [OXIT (B motnuévog)]

H wWiomta avt elvow to devtego (dvind) Muov tov Bewperfuotog DeMorgan 1 Tng aQyig Tov Aviopot
7OV AEYOLUE TTOQOTIAV®™ %o IOV Bo 00UE 0QYOTEQM OTO HAOT L.

Up to the Home Page of CS-120 © copyright University of Crete, Greece.
last updated: 25 Sep. 2011, by M. Katevenis.

http://www.csd.uoc.gr/~hy120/11f/lab00_switches.html Page 6 of 6


http://www.csd.uoc.gr/~hy120/index.html
http://www.csd.uoc.gr/~hy120/11f/copyright.html
http://www.ics.forth.gr/~kateveni/

