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NMPOAOTOZ

la tn didaokalia Twv pabnudrwv Ynelakwv HAekTpovikwy (Oswpia kal Epya-
ornpio) N B” Taéng rou A” kKUkAou tou HAekTpovikoU Touéa twv TEE ypdernkav
avriotoixa 6uo LiBAia, Ta omroia mpérmel va didaoKovral TapdAinAa.

Ta BiBAia autd mepixouv Tnv UAn mmou mmpoLAEémerar ammd 10 AvaAuTikd [Mpo-
ypauua rou lNaidaywyikou IvaTiToUToU O€ EKTAON TTOU QVTIOTOIXEl OTIC TTPOTEIVOUE-
VEC aTTd auTO WpES diIdaokalAiac kai o€ BaBog¢ mmou armaiteital amd évav HAekTpo-
VIKO amrogoito TEE.

2¢& KABe kepdAaio NG Bewpiag mepiéxovral oI aToxol, TO BewpPnTIKO LEPOS, N
avaiuon Twv eUAAwv dedouévwy (data sheets) Twv oAokAnpwpévwy KUKAwWUG-
TWV TTOU XPNCILOTTOIOUVTal, N TTEPIANWN, AULEVES QOKNOEIS KABWS KAl EPWTATEIS,
epyaoiec kai mpoPAnuara. Or “oréyor” atnv apxn Kabe kepaiaiou kareubuvouv
7O pabnth kai BonBoUlv Tov EKTTAIOEUTIKO OTHV EKTTAIOEUTIKY dladikacoia kai aTtnv
aéloAdynon ng.

O1 epyaaTnpiakéS AOKATEIS 01 OTTOIES avTIOTOIXOUV OTO KABE KepdaAalo Tapari-
Bevrai o€ deutepo BiBAio padi kai ue Ta pUAAa dedouévwy OAwv Twv 0AOKANpw-
HEVWVY KUKAwUATWV TTOoU ava@épovral. 2nuavtiké Bapog dwoaue otnv avdiuon
QUAAWV dedouévy TwV OAOKANPWUEVWY KUKAWUAGTWY TTOU XpnoiuoTToiouvral,
yiati Bswpnoape amrapaitnto o pabning va EpBer o€ uia TPWTN ETTAQN LIE TOV TPO-
70 QTTOKTNONS BACIKAS YVWONS Kal OTOIXEIWV OxESIaoNS WwnQIaKwV KUKAWUATwWY
HE OAokAnpwuéva kukAwpara pyéoa amo uia “mpakrikn” diadikacia, wote va Lo-
nénbei otnv mapakoAolbnon Twv eéediewv NS nAekTpoviknG kai otnv dia Biou
EKTTQIOEUTT) TOU.

la 11 EpyaOTNPIAKES AQOKNOEIS TTIOTEUOUUE OTI KAAUTEPOS TPOTTOS gival ) OUV-
oeauoAoyia Twv KukAwudrwy o€ “bread board”. Auté yiari o1 uabnréc ekmraidevo-
vial oTn ouvdeouoAoyia KUKAwWUATwWY, TO KOOTOS gival UIKPO, UTTOpOoUV va yivouv
EUKOAQ TTPOOAPUOYES OTIC AOKNOEIS K.A.TT. MOvo SUOKOAES aOKNOEIS, TTou armal-
TOUV ueydAo xpovo yia tnv ouvdeooAoyia Tous n ouutrepiAauBavouy e€apriuara
euaiodnra, ouviaToUuE va TTPAYUATOTTOIOUVTQAl OE TTPOKATAOKEUAOUEVES TTIVAKIOES
AOKNOEWV.

H &1dakTikh pag suteipia oeixver 0TI n auyypaen Twv BEwpPNTIKWY Kal TwV -
yaotnpiakwv LiBAiwv amd Toug idlous auyypageic, Auver ae ugydio Babud to

EPIASTHPIA 3




mPOBAnua Tou auyxpoviouou didbackaliac Bewpiag kai epyaarnpiou. Me tnv oUy-
Xxpovn auth didackalia o uabnrng dev mapauével adpavig avayvwaoTtng Twyv oia-
POPWV YVWOTIKWYV BeUATWY, aAAG CUUNETEXEI EVEQYA OTNV QTTOKTNON TNS YVWOnS.

lNapauévouue atn O1GBeaN TwWV EKTTAIOEUTIKWY Kal TWV UabnTwy yia orroieadn-
TTOTE TTAPATNPATEIS 1] ETTOIKOOOUNTIKG Ox0AIa, waTe va yivel autéd 1o BiBAio évag
EUXPNOTOS KAl QTTOTEAECUATIKOS 00NYOS yia 1n didaokaAia rou pabnuarog “Ynei-
aKa HAekTpOVIKG”.

Or1 ouyypaeeic
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EPFTAZTHPIAKH AXKHZH 1
AOT'IKEZ MYAEZ NOT, AND KAI OR

Z1oYO0I: 270 TEAOG TNG AOKNONG TTPETTEL

— Na diapadgete Ta @UAAa dedopévwy (data sheets) Twv OAOKANpwUEVWV KU-
KAwpdatwy (0O.K.) Tou Ba xpnoiyotroinBouv oTnv doknon.

— Na emiAéyeTe Ta KatdAAnAa O.K.

— Na eAéyxete Tn cWOTA AsiToupyia Twv AOYIKWY TTUAWY, PE Tn BonRbsia Twv
TVAKWY aAnBeiag, TTou Ba TTPOKUWOUV TTEIPAUATIKA.

— Na emaAnBeuveTe TeIpapaTikad 1o Bewpnuara kai Ta agiwpata TG AAyeBpag
Boole.

Epyacia: MuAn NOT

1. Na peAetioete Ta @UANa dedopévwy (data sheets) Tou O.K. 110U Ba xpnoi-
potroinBei otnv doknon (11.xX. 74LS04).

2. Na oxedidoete 10 didypapua diaouvdéoewv (connection diagram) Tou O.K.

Kal € JIa aTrod TIG TTUAEG TTOU TTEPIEXEI KAI VO GUVOETETE DIAKOTITN OTNV €i0080 Kal
oTnv €£0d0 BoAtopeTpo kal LED, émrwg @aivetal oto ZxAua E.1.1.

Znueiwon: Zg ETTOUEVEG EPYAOTNPIAKESG AOKNOEIG AUTA TA KUKAWMATA Ba ava@E-
povTal JE TOV OPO KUKAWHATO EVOUPUATWONG.

Zxnpa E. 1.1 KikAwpa evoupudrwong moAng NOT
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3. Na mpayuaTotroijoete T0 KUKAwua o€ “bread board”.

4. Mg 10 d1ak6TITN A1 va dwaeTe ATV €i0000 AoyIkéG KaTaoTdoelg “0” A “1” kai
VA CUPTTANPWOETE TOV TTOPOKATW TTivaka TrapatnpwvTag 1o LED (avauuévo=*1”
1 oBnoT6="0") KaBwg Kai TNV £vOEeI¢n ToUu BOATOUETPOU:

A Y LED vm
0

5. Na eAéyéete, xpnoipotroiwvTag Ta @UAAa dedopévwy (data sheets), av n
TTUAN AEITOUPYEI CWOTA CUYKPIVOVTOG TOV TTAPATTIAVW TTIVOKA JE:

a) Tov Trivaka aAnBeiag g TUANG NOT kai

B) mig Taceig €§0dou V, Kai V, (TTpETrel n £vdeign Tou BoATouETpOU va gival
V <V érav n £¢odog eivar “0” VvV, 2V otav n €€0dog gival “17).

m~ ° OLmax’ OHmin’

6. Na emaAnBeloeTe TreipapaTikd 170 Bewpnpa NG AAyeBpag Boole: A = A
xpnoipotrolwvtag dUo TTUAEG NOT Tou OAOKANPpwWHEVOU TTOU ETTIAEEATE.

MoAn AND

1. Na peAetioete Ta @UANa dedopévwy (data sheets) Tou O.K. 110U Ba xpnoi-
potroinBei otnv doknon (11.x. 74LS08).

2. Na oxedidoete 10 didypapua diaouvdéoewv (connection diagram) Tou O.K.

KOl g€ Jia atré TIG TTUAEG TTOU TTEPIEXEI KAl VO OUVOETETE DIAKOTITEG OTIG £1I00D0UG
Kal oTnv £€£000 BoATouEeTpo Kal LED, 61Twg @aivetal oto Zxnua E.1.2.

Zxnua E.1.2 KikAwpa evoupudrwong muAng AND
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3. Na mpayuaTotroijoete T0 KUKAwua o€ “bread board”.

4. Me Toug d1akoTTTeG A1 Kal A2 va dWOETE OTIG E10000UG BAOUG TOUG duvVATOUG
OUVOUAOHOUG AOYIKWYV KATAOTACEWY KOl VO CUPTTANPWOETE TOV TTAPAKATW TTiva-
Ka TTapatnpwvtag 1o LED (avappévo =“1" 1} ofnotd =“0") kaBwg kail TNV £EvOeign
TOU BOATOUETPOU:

Y LED Vm

R ([P |lO|O| >
R |O|lR,r|O| D

5. Na eAéyéeTte, xpnolyotrolwvTag Ta @UAAa dedopévwy (data sheets), av n
TTOAN AEITOUPYEI CWOTA GUYKPIVOVTAG TOV TTAPATTIAVW TTIVOKA JE:

a) Tov Trivaka aAnBeiag Tng TTUANG AND kai

B) mig Taoeig €§0dou V, Kal V, (TTpETrel n £vdeign Tou BoAToUETPOU va eival
V sV orav n £€godog eivar “0" [ V, 2V otav n €¢0dog eival “17).

6. Na ouvdéoete T pia gicodo Tng TTUANG oTnv Téon Ve evwy TNV GAAN va tnv

a@AoeTe aocuvdeTn. MNMapatnpwvTag TNV KatdoTtacn Tou LED, va cuptrepdveTe av
n acuvoeTn €i00d0¢ Ic0dUVaEi pe Aoyikr) katdoTaon “0” R “17.

OLmax’ OHmin’

7. Na emmaoAnBeuoete TreipapaTik@ 1o TTapakdTw Bewpnuata NG AAyeppag
Boole: A-A=A, A-0=0.

MUAn OR

1. Na peAetioete Ta @UANa dedopévwy (data sheets) Tou O.K. 110U Ba xpnoi-
poTtroinBei oTnv doknon (11.x. 74LS32).

2. Na oxedidoete 10 didypauua diaouvdéoewv (connection diagram) Tou O.K.
KAl 0€ dia aTTd TIG TTUAEG TTOU TTEPIEXEI KAI VO OUVOEOETE DIAKOTITEG OTIG E1I00O0UG
Kal oTnv £€£060 BoATopETPO Kal LED, 6TTwg gaivetal ato Zxrpa E.1.3.

3. Na mpaypatotroijoete To KUKAwpa o€ “bread board” (BAémre oxnua E. 1.3).

4. Me Toug d1akoTTTEG A1 Kal A2 va dWOETE OTIG £10000UG BAOUG TOUG duVATOUG
OUVOUAGHOUG AOYIKWY KATAOTACEWY KOl VO GUPTTANPWOETE TOV TTAPAKATW TTiva-
Ka Trapartnpwvtag 1o LED (avappévo="“1" ) ofnoté="0") kabwg kai Tnv €voeIgn
TOU BOATOUETPOU:
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Y LED Vm

RO |lO (>
RO, |O|D

Zxnipa E. 1.3 KikAwpa evoupudrwaong muAng OR

5. Na eAéyéeTte, xpnolyotroliwvTag Ta @UAAa dedopévwy (data sheets), av n
TTUAN AEITOUpYEi CWOTA CUYKPIVOVTAG TOV TTAPATTIAVW TTIVOKA [E:

a) Tov Trivaka aAnBeiag Tng TUANG OR kai
B) Tig Taoeig €§0dou V, Kal V, (TTpETTel n £vdeign Tou BOATOUETPOU va eival
V sV orav n £godog eivar “0" [ V, 2V otav n €¢0dog gival “17).

OLmax’ OHmin’
6. Na ouvdéaeTte Tn pia €icodo NG TTUANG atnv 1aan GND evw TNV GAAN va v
apnoere aouvoeTn. MNaparnpwvtag Tnv kardoTtaon Tou LED, va cuptrepdveTe av
n acuvoeTn €ic0dog Icoduvapei pe Aoyikr) katdotaon “0” R “17.
7. Na emmaAnBeUoeTe TTEIPOPATIKA TO TTAPAKATW Bewpripata Tng GAyeRpag

Boole: A+A=A, A+1 =1

MpooBeTn epyacia

1. Na uAotroijoete pia TUAN AND Tpiwv €106dWwV XpNOIPOTTIOIWVTAG BUO TTUAEG
AND U0 €106dwv. Na ouykpiveTe Tn AeIToupyia TNG PE TN AsIToupyia piag TTUANG
AND Tpiwv e106dwv. Na emAéEeTe Ta katdAAnAa O.K.

(MTropeite va xpnoiuotroinoete 1a O.K. 74LS08 kai 74LS11).

2. EmAéyovtag Ta KatdAANnAa O.K., va eTTaAnBeUoETE TTEIPAUATIKG TO OeWpnua
ATtroppoenong TnG AAyeBpag Boole: A+A-B=A
(MTropeite va xpnoigotroifoete 1a O.K. 74LS08 kai 74LS32).
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EPFTAZTHPIAKH AZKHZH 2

AOTIKEZ MYAEZ NAND, NOR KAI XOR

Z1oX0I: 270 TEAOG TNG AOKNONG Ba TTPETTEL

— Na diaBadete Ta @UANa dedopévwy (data sheets) Twv O.K. 110U Ba Xpnoiuo-
TToINBoUv oTnV doKNnan.

— Na emiAéyeTe Ta KaTdAAnAa O.K.

— Na eAéyxeTe TN oWOTA AcIToupyia TwV AOYIKWY TTUAWY, JE TN BonBeia Twv TTIVA-
KwvV aAnBeiag, TTou Ba TTPOKUYWOUV TTEIPANATIKA.

Epyaocia: NMoAn NAND
1. Na peAetioete Ta @UAAa dedopévwy (data sheets) Tou O.K. Tou Ba xpnaoi-
potroinBei otnv doknon (.. 74LS00).

2. Na oxedidoere 10 didypauua diacguvdéaewv (connection diagram) Tou O.K.
KOl O€ pia atro TIG TTUAEG TTOU TTEPIEXEI KAl VO OUVOETETE DIAKOTITEG OTIG EI00B0UG
Kal oTnv £€£060 BoATopETpO Kal LED, 6TTwg gaivetal ato Zxrpa E.2.1.

Zxnua E.2.1 KikAwpa evoupudrwong muAng NAND

3. Na mpayuaTotroijoete To KUKAwUa o€ “bread board”.

4. Me Toug d1akoTITEG A1 Kal A2 va dWOETE OTIG E100D0UG GAOUG TOUG duVATOUG
OUVOUAONOUG AOYIKWYV KATAOTACEWY KOl VO CUPTTANPWOETE TOV TTAPAKATW TTiva-
Ka TrapatnpwvTtag 1o LED (avaupévo=“1" ofnoto="0"), kaBwg Kkai TNV £vOEIgn
TOU BOATOUETPOU:
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Y LED vm

R|lRr|O|O|D>
Rr|lOolR,r|lO|W

5. Na eAéyéete, xpnoiyotroiwvTag Ta QUAAa dedopévwy (data sheets), av n
TTUAN AEITOUPYEI CWOTA GUYKPIVOVTOG TOV TTAPATTIAVW TTIVOKA JE:

a) Tov Trivaka aAnBeiog Tng TUANG NAND kai

B) Tig TaoEIg €60doU V Kal V,, (TTpETTel N €vBeIgn Tou BoATOUETPOU va gival
VvV <V orav n £godog civar “0" R V, 2V otav n £¢0d0¢ ival “17).

m~ ~ OLmax’ OHmin’
6. Na BpaxukukAwaoeTe TIG (dU0) e10600ug piag TTUANg NAND kai va dwaeTe OI-
adoxIKa Aoyikég kataoTtdoelg “0” kal “1”. MapartnpwvTtag TNV Katdotaon Tou LED,

va oupTtrepdvete o011 N TUAN NAND Aeimoupyei wg TOAN NOT.

MUAn NOR
1. Na peAetioete Ta @UAAa dedopévwy (data sheets) Tou O.K. Tou Ba xpnaoi-
potroinBei otnv doknon (.. 74LS02).

2. Na oxedidoere 10 didypauua diacguvdéaewv (connection diagram) Tou O.K.
KOl O€ pia atro TIG TTUAEG TTOU TTEPIEXEI KAl VO OUVOETETE DIAKOTITEG OTIG EI00B0UG
Kal oTnv £€£060 BoATopETpO Kal LED, 6TTwg gaivetal ato Zxrpa E.2.2.

Zxnua E.2.2 KikAwpa evoupudrwong muAng NOR

3. Na mpaypatotroijoete T0 KUKAwua o€ “bread board”.

4. Me Toug d1akoTrTeg A1 kai A2 va dWOETE OTIG £10000UG BAOUG TOUG duvVATOUG
OUVOUAOHOUG AOYIKWYV KATAOTACEWY KOl VO CUPTTANPWOETE TOV TTAPAKATW TTiva-
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Ka TTapatnpwvtag 1o LED (avappévo=“1"r afnoto = “0”) kaBwg kal TNV EvOeign
TOU BOATOUETPOU:

A B Y LED vm
0 0
0 1
1 0
1 1

5. Na eAéyéete, xpnoigotmoiwvTag 1o @UAAa dedopévwy (data sheets), av n
TTUAN AEITOUPYEI CWOTA CUYKPIVOVTAG TOV TTAPATTAVW TTIVOKA JE:

a) Tov Trivaka aAnBeiag Tng TUANg NOR kai
B) Tig Taoeig €§0d0u V, Kal V, (TTpETel n £vdeIgn Tou BOATOUETPOU va gival

V sV otav n £¢odog cival “0” RV 2V, . o1av n £6odog eivar “17).

OLmax’
6. Na BpaxukukAwaoeTe TIg (6U0) e106doug piag TuANg NOR kai va dwaoete dia-
QoXIKA AoyikéG kaTaaTdoelg “0” kai “1”. MapatnpwvTag Tnv katdotaon Tou LED,

va ouptrepdvete 611 N TUAN NOR Aeimtoupyei wg mUAn NOT.

MoAn XOR
1. Na peAetrioete Ta UAa dedopévwy (data sheets) Tou O.K. 110U Ba xpnoi-
potroinBei otnv doknon (.. 74LS86).

2. Na oxedidoete 10 didypaupa diacuvoéaewy (connection diagram) Tou O.K.
Kal o€ dia aTTd TIG TTUAEG TTOU TTEPIEXEI KAl VO OUVOECETE DIAKOTITEG OTIG E100O0UG
Kal oTnv £€€060 BoATopETPO Kal LED, 6Twg @aivetal oto Zxrpa E.2.3.

Zxnua E.2.3 KikAwpa evoupudrwong muAng XOR
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3. Na mpayuaTotroijoete T0 KUKAwua o€ “bread board”.

4. Me Toug d1akoTTTeG A1 Kal A2 va dWOETE OTIG E10000UG BAOUG TOUG duvVATOUG
OUVOUAOHOUG AOYIKWYV KATAOTACEWY KOl VO CUPTTANPWOETE TOV TTAPAKATW TTiva-
Ka Trapatnpwvtag 1o LED (avaupévo=“1"r} oBnoTto="0") kaBwg ka1 TNV £vOeIgn
TOU BOATOUETPOU:

Y LED vm

|k, |lO|O| >
~ ||, |O |

5. Na eAéyéete, xpnolyotmoiwvTag Ta QUAAa dedopévwy (data sheets), av n
TTUAN AEITOUPYEI CWOTA CUYKPIVOVTOG TOV TTAPATTIAVW TTIVOKA JE:

a) Tov Trivaka aAnBeiag Tng TUANg XOR Kal

B) Tig TaoEIg €60doU V Kal V,,, (TTpETTel N €vBeIgn Tou BoATOUETPOU va gival
V sV orav n £godog civair “0" V2V, orav n €¢odog cival “17).

6. Na uhotroifoete pia TTUAN XOR Tpiwv €1660wWV XPNCIUOTIOIWVTAG U0 TTUAEG
XOR 300 €1060wv.

OLmax’ OHmin?’

Mpo6o0eTn epyacia

1. EmAéyovtag Ta katdAAnAa O.K., va eTaAnBeloeTe TreipapaTiké 1o Oswpnua
De Morgan: A - B=A+B

(MTropeite va xpnoigotroifjoete 1a O.K. 74LS00, 74LS04 kai 74L.S32).

2. Na vlotroijoete pia TTUAN XNOR dU0 €1060wV XpNOIKMOTIOIWVTAG Mia TTUAN
XOR 800 €1060wv kai pia TUAN NOT. Na emAé€ete Ta katdAAnAa O.K.

(MTropeite va xpnoiuotroinoete 1a O.K. 74L.S04 kai 74L.S86).
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EPFAZTHPIAKH AZKHZH 3

YAOINOIHZH ZYNAYAZTIKOY KYKAQMATOZ
OTAN AINETAI H AOI'KH ZYNAPTHZH

Z1éYo0I: 270 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na diaBadete Ta UANa dedopévwy (data sheets) Twv O.K. TTou Ba xpnoiuotrol-
nBouv aTnv doknaon.

— Na emAéyeTe Ta KatdAAnAa O.K.

— Na oxedIdleTe Kal va KATAOKEUAZeTE 2uvduaoTIKG KukAwpara, otav dideTal n
NoyikA ZuvapTnon.

— Na gAéyxete TN cWOTA AgiToupyia TwvV AOYIKWV KUKAWNATWY TTOU OXEDIACATE
KOl KOTOOKEUAOOTE.

MpépAnua:
Na oxedldoeTe Kal VA KATAOKEUAOETE TO 2UvVOUAOTIKO KUKAwUA PE TO OTTOi0
uhoTroigital n akéAouBn Aoyikr) Zuvaptnon:

Y=A.-B-C+A.-B-C+A-B-C+A-B-C

Epyaoia:

1. XpnoiyotroiwvTtag Ta afiwpaTta Kal Bewpruata Tng aAyeBpag Boole va
atrAotroinoeTe TN AOYIKR ZuvdapTtnon.

2. Xpnoiyotroiwvtag xdptn Karnaugh va amAotroijoete Tn AoyIkr Zuvdptnon.
Na ouykpiveTe TO ATTOTEAECUA UE QUTO TOU BripaTog 1.

3. Mg Bdon T o€Ipd ekTEAEONG, va XwpPioeTe O€ ITTEdA TIG AOYIKEG TTUAEG
TTOU aTTaIToUVTal YIa TNV UAOTTOINGN TNG aTTAotroinuévng Aoyikng Zuvdptnong. Na
YPAWETE TIG TTUAEG TTOU aTtraiTouvTal o€ KAOe emiTredo. Na oxedidoere 10 Aoyikd
KUkAwpa, o1o o1moio Ba @aivovTtal Kai Ta eTTTeda EKTEAEONG TwV AOYIKWV TTPA-
Eewv.

4. Na emAé€ete Ta O.K. TTO0U aTraiTtolvTal yia TNV TTPAYUOTOTTIOINGN TOU KUKAW-
gaTog.

5. Na oxediaoete T0 KUKAWUA EVOUPUATWONG.

6. Na paypaTotroijoete T0 KUKAwua o€ “bread board”.

7. Na gAéyEete av To KUKAWMO TTOU KOTAOKEUAOATE, AEITOUPYEI OWOTA.
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EPFAZTHPIAKH AXKHZH 4

YAOMNOIHZH ZYNAYAZTIKOY KYKAQMATOZ
OTAN AINETAI O NMINAKAZ AAHOEIAZ

Z1o)0I: 270 TEAOG TNG AOKNONG Ba TTPETTEL

— Na diaBadete Ta @UANa dedopévwy (data sheets) Twv O.K. TTou Ba xpnoiuyotrol-
nBouv oTnv doknon.
— Na emAéyeTe Ta KatdAAnAa O.K.

— Na oxedidete kal va Kataokeuddete 2uvduaoTikd KukAwpuara, étav dideTal o
Mivakag AAnBeiag.

— Na eAéyxete TN oWOTH AsiIToupyia TwV AOYIKWY KUKAWUATWY TTOU oXedIAoaTE
Kal KOTOOKEUAOATE.

MpoépAnua:
Na oxedidoeTe Kal va KATAOKEUAOETE TO 2UvOUAOTIKO KUKAwPA TO OTToi0 va
€maAnBeuel Tov akdAouBo lNMivaka AAnBeiag:

A B C Y
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 0

Epyaoia:
1. Na ypawete Tn ouvapTtnon €£6dou Y Tou KUKAWPATOG ws dBpoicua eAayi-
OTWV 6pwvV Twv PeTaBAnTWY €106dou A, B kai C.

2. XpnolgotolwvTag Ta aglwpara Kal Bewpruara tng dAyeppag Boole va
OTTAOTTOINCETE T ouvApPTNON ££6O0U.

XpnoigotroiwvTag xaptn Karnaugh, va ammAotroifoete Tn auvdaptnon €6dou.

Na ouykpiveTe TIC OTTAOTTOINUEVEG OUVAPTAOEIG TTOU BPAKATE.

3. Na oxedidoete T0 KUKAwHA, OTTOU VA QaivovTal Ta ETTITTEDQ TWV TTUAWY, HE
Baaon Tnv TpoTEPAISOTATA TWV TTPAEEWYV TNG ATTAOTTOINKEVNG GUVAPTNONG ££600U.

4. Na emAé€ete Ta O.K. 110U aTraiTolvTal yia TNV TTPAYUOTOTTIOINCN TOU KUKAW-
MaTOG.

5. Na oxedIdoeTe TO KUKAWUO EVOUPPATWONG.
6. Na mpaypatotroijoete 10 KUKAwua o€ “bread board”.
7. Na eAéyEeTe av TO KUKAWWPA TTOU KATAOKEUAOATE AEITOUPYEI TWOTA.
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EPFAZTHPIAKH AXKHZH 5

YAOMOIHZH ZYNAYAZTIKOY KYKAQMATOZ
OTAN AINETAI H MEPIFrPA®H ENOZ NMPOBAHMATOZ

Z1éYO0I: 270 TEAOG TNG AOKNONG Ba TTPETTEL:

— Na dioBalete Ta @UANa dedopévwy (data sheets) Twv O.K. 1Tou Ba xpnoiuo-
TToINBouv oTNV AoKNon.

— Na emiAéyete Ta katdAAnAa O.K.

— Na oxedidlete kal va KaTaoKeuddeTe ZuvOuaoTIkG KukAwpaTa, otav dideTal n
TEPIYPAPR VOGS TTPORAAUATOG.

— Na eAéyxete TN cWOTH AgITOUpPYia TWV AOYIKWYV KUKAWUATWY TTOU oXeDIA0ATE
KOl KOTOOKEUAOATE.

MpépAnpa:

Na oxedIGOETE KAl VO KATAOKEUAOETE €va ouvduaOTIKO KUKAwMa n £€€odog Y
TOU OTT0ioU Ba evepyoTrolgi Eva ouvayepud (0 ouvayepuog evepyoTrolgital pe “17).
To kKUKAwpa €xel TpeIg el06doug A, B kai C, TTou ouvdéovTal Pe TPEIG OIOKOTITEG
ol otroiol gival ouvdedepévol pe Tpelg alobnThpeg (sensors) SA, SB kal SC 1Tou
eAéyxouv: Tnv Trigon, TN Bepuokpaacia Kal Tn oTAOuN avtioTolxa evOg uypou pEaa
o¢ pia decapevh. O1 aiobntrpeg divouv “17, dTav Ta QUOIKA PeYEBN utTEpBouv
KATTO10 TTPOKaBOPIoHEVO Oplo. O cuvayepPOs TTPETTEI VA EvEPYOTTOIEiTAl, OTAV dUO
TOUAGXIOTOV aTTO Ta TPia EAEyXOUEVQ PEYEBN uTTEPPOUV Ta TTPOKABOpPICUEVA OpIa.

Epyaoia:

1. Na karaokeudaete Tov [Mivaka aAnBeiag Tou TTpoARuaTOG.

2. Na ypayete Tn ouvapTtnon €€66ou Y Tou KUKAWUATOS W dBpoioua ehayi-
OTWV 6pwV TwV PeTaBAnTWY g1c6dou A, B kai C.

3. XpnaoipoTtroiwvtag Xaptn Karnaugh va atmrAotroifoete Tn ouvaptnon e€6d0u.

4. Na oxedidoete T0 KUKAWMPO OTTOU va @aivovTal Ta €TTITTedA TwV TTUAWY, UE
Bdaon Tnv TpoTepAIOTNTA TWV TTPALEWV TNG ATTAOTTOINKEVNG OUVAPTNONG £€6D0U.

5. Na emAé€ete Ta O.K. TTOU atraitodvTal yia TRV TTPAYHOTOTIOINGN TOU KUKAW-
MaTOoG.

6. Na oxedidoeTe TO KUKAWHPA EVOUPUATWONG.

7. Na TrpaypaTtotroifoeTe 10 KUKAwWa o€ “bread board”.

8. Na eAéyEeTe av To KUKAWMA TTOU KOTOOKEUAOATE AEITOUPYEI OWOTA.

EPIASTHPIA 17




EPFAZTHPIAKH AZKHZH 6

YAOINOIHZH ZYNAYAZTIKOY KYKAQMATOZ
ME OIKOYMENIKEZ NYAEZ

Z1éYo0I: 270 TEAOG TNG AOKNONG Ba TTPETTEL:

— Na dioBdaclete Ta @UANa dedopévwy (data sheets) Twv O.K. 110U Ba xpnoiuo-
TToINBouv aTnV Adoknan.

— Na emAéyeTe Ta KatdAAnAa O.K.

— Na oxedIdlete Kal va KATAOKEUALZETE OAEG TIG AOYIKEG TTUAEG XPNOIUOTTOIWVTAG
TTUAeG NAND.

— Na oxedidlete Kal va KATAOKEUAZETE GUVOUAOTIKA KUKAWHATA XPNOIKOTTOIW-
vTag TTUAEG NAND.

YAotroinon mmuAwv pe mOAeg NAND

21ov [ivaka E.6.1 Tapouci@fetal n uAotroinen Twv AOYIKWVY TTUAWV
xpnoipotroiwvtag TTUAeG NAND.
IMivakag E.6.1 Noyikés mUAes ue n xprion muAwv NAND

Epyaoia:

1. Mg Baon Tov Mivaka E.6.1, o otoiog &eixvel Ta 1I000UvVAUA KUKAWPOTO TWV
Aoyikwv TTUAwvV ulotroinuéva pe TTOAEG NAND, va oxedidoeTe T0 KUKAWHO €v-
OUpMATWONG YIO TNV TTPAYHATOTTOINGT, XPNOIKMOTTOIWVTAG HOVO TTUAEG NAND Twv
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1000UVAPWY KUKAWNATWY Twv Aoyikwy TTUAWY NOT, AND, OR, NOR kai XOR.
2. Na mTpayuaToTroifoeTe To KUKAwua o€ “bread board”.

3. Na dwoete 6Aoug Toug duvaToug oUVOUATHOUG AOYIKWY KATOOTACEWY OTIG
€10060UG Kal va OUPTTANpwaoeTe Toug MNivakeg AAnBegiag Twv 1I000UVANWY KUKAW-
MATWV.

4. Na eAéyete av ol 1I000UvVaNES TTUAEG TTOU KATAOKEUAOOTE AEITOUPyoUV Ow-
OTd, GUYKpivovTag Toug Trapatrdvw lMivakeg AAnBeiag pe Toug Mivakeg AAnBeiag
TWV AOYIKWV TTUAWV.

YAotroinon ocuvduaoTIKWV KUKAwHATWYV pe TTUAEG NAND

Mpo6BAnua:
Na oxedIdoeTe Kal va KATAOKEUAOETE éva OUVOUOOTIKO KUKAWMG pe dUO €106-
ooug A kal B kai pia €€0d0 Y pe auvaptnon ££6dou

Y=A+B.-C
XpnoiyotrolwvTag pévo TmuAeg NAND.

Epyaoia:
1. Na oxedidoete 10 KUKAwPa xpnoipotroiwvTag TUAeg NOT, AND kai OR.

2. Na avtikataoTtrioete TIG TTUAEG NOT, AND kai OR pe 10 10080vapa KUKAWUQ-
Ta TTUAWV NAND.

3. Na diaypdwyeTe TuxOV dU0 cuvexoueveg TTUAEG NAND pe BpaxUKUKAWUEVES
€10060UG.

4. Na oxedidoete T0 KUKAWMA XpNOIPOTTOIWVTaG Hévo TTUAEG NAND.

5. Na emAégeTe Ta O.K. TTOU atraitodvTal yia TV TTPAYHATOTIOINON TOU KUKAW-
MaTOoG.

6. Na oxedIdoeTe TO KUKAWUO EVOUPPATWONG.

7. Na TTpayuaToTToifoeTe To KUKAwUa o€ “bread board”.

8. Na eAéyEeTe av TO KUKAWUO TTOU KATAOKEUAOOTE AEITOUPYEI CWOTA.
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EPFAZTHPIAKH AZKHZH 7

2YTKPITEZ METEOOYZ AYAAIKQN APIOMQN

Z1o)0I: 270 TEAOG TNG AOKNONG Ba TTPETTEL

— Na diafacete Ta UAAa dedopévwy (data sheets) Twv 0AoKANPWPEVWY KUKAW-
paTwy (O.K.) Tou Ba xpnoiyotroinBouv aTnv doknaon.

— Na emAéyeTe Ta KatdAAnAa O.K.

— Na oxedidlete Kal va KATAOKEUALETE OUYKPITEG PEYEBOUG DUABIKWY apIBUWV
ME TTUAEG Kal pe OK.

— Na gAéyxeTe TN CWOTH AEITOUPYIa TWV GUYKPITWV PEYEBOUG SuadIKWY apiBuwv
TTOU OXEDIAOATE KAl KATAOKEUAOATE.

ZUYKPITAG pEYEBOUG BUO 2-bits SuadIKWV ApIOUWY HE TTUAEG
Epyaoia:
1. To ouvduaoTIKO KUKAwHA Tou ZxnpaTog E.7.1 €ival évag OUyKPITAG PEYE-
Boug dU0 2-bits duadikwv apIBuwWV Pe TTUAEG. To KUKAWHA £XEI EI0000UG TOUG dUO
2-bits duadikoug apiBuolg A=A2A1 kai B=B2B1 kai pia £€¢odo Y.

Na peAetioete 10 KUKAwpA. MNoia gival n Aoyikr) katdoTaon Tng €€6dou Y étav
o1 U0 2-bits duadikoi apiBuoi gival icol (B=A);

Zxnua E.7.1 Zuykpitnig peyé6oug 6UO 2-bits SUadIKWY aplOuwV Ue TTUAES

2. Na oxedlaoete T0 KUKAWUO EVOUPPATWONG.

3. Na mTpaypartotroifoete 1o KUKAwa o€ “bread board”.

4. Na B¢éoeTe dIadOXIKA OTIG £1I0000UG TOU KUKAWMATOG:

a) B2B1=10 ka1 A2A1=00

) B2B1=01 ka1 A2A1=01

y) B2B1=00 ka1 A2A1=11

Na cuptrAnpwoete Tov TTapakdTw MNivaka mapatnpwvTag 1o LED Tng €€6d0u Y.
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B2 B1 A2 A1 Y

1 0
0 1 0
0 1

6. Na dIaTUTTWOETE TO CUPTTEPATHOTA OAG.

ZUYKPITAG MeYEBOUG 4-bits Suadikwyv apiBuwyv pe O.K.

270 Z)xAua E.7.2 Trapoucidletal To OAoKANpwHEVO KUKAwUa 74L.S85 TToU €ival
OUYKPITAG PeyEBoUg dUo 4-bits duadikwv apiBuwv.

Zxniua E.7.2 Suykpitig peyéBoug dUo 4-bits duadikwy apiBuwv pe O.K.

To O.K. €xel €e10600ug Toug dUO 4-bits duadikoug apiBuoug B=B3B2B1B0 kai
A=A3A2A1A0 kal TpeIg £EGOOUG TTOU avTIOTOIXOUV OTIG OUykpioeig A<B, A=B kai
A>B.

Epyaoia:
1. Na peAetAoeTe Ta UAAa dedopévwy Tou O.K. TTou Ba XpnOIUOTIOINCETE OTNV
aoknon (1r.x. 74LS85).

2. Na peAeTioeTe T0 KUKAWWPA TOU ZxruaTog E.7.2.
3. Na mpaypatotroijoete T0 KUKAwua o€ “bread board”.
4. Na B¢oeTe BIadOXIKA OTIG £1I0000UG TOU KUKAWMATOG:
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a) B3B2B1B0=1100 ka1 A3A2A1A0=1001
) B3B2B1B0=0001 ka1 A3A2A1A0=0001
y) B3B2B1B0=0010 ka1 A3A2A1A0=1000

Na cuptTAnpwoeTe Tov TTapakdTw lMivaka.

B3 B2 B1 BO A3 A2 A1 A0 | A<B | A=B | A>B
1 1 0 0 1 0 0 1
0 1 0
0 0

5. Na dI1aTUTTWOETE TO CUPTTEPACTUATA 0AG.
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EPFAZTHPIAKH AZKHZH 8

MOAYINAEKTEZ

Z1éYo0I: 270 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na peAetdre Ta @UAAa dedopévwy (data sheets) Twv O.K. kukAwpdTwy 110U B
XpnoiygotroinBolv aTnv Aoknan.

— Na oxedidleTe Kal va KATOOKEUAZETE TTONUTTAEKTEG 2X 1 Kal 4X1 UE TTUAEG.

— Na eAéyxete TN oWOTA A&IToupyia TwWV TTOAUTTAEKTWYV TTOU OXEOIACOTE KAl KATO-
OKEUAOATE.

MoAutrAékTng 2x1

210 2xAua E.8.1 Trapoucidletal To KUKAwUA ToU MOAUTTAEKTN 2x1 pE TTUAEG.

Zxniua E.8.1 MoAuTTAéKTNG 2x1 e TTUAES

Epyaocia:

1. Na kataokeudoete Tov lNivaka aAnBegiag Tou MoAUTTAEKTN 2X1.

2. Na ypdayete Tnv ouvdpTtnon €€600u Y Tou MoAUTTAEKTN wg GBpoicpa eAayi-
OTWV OpWV TwV PETARANTWY el06dou, TTou €ival ol €icodol 10 kai 11 Tou MoAUTTAE-
KTN Kai N €AoYy S Tou MOAUTTAEKTN.

3. Na oxedidoete TO KUKAWMQ OTTOU va @aivovTal Ta €TTITTESA TWV TTUAWDV UE
Baon Tnv TPoTEPAIOTNTA TWV TTPAEEWV TNG OUVAPTNONG ££0O0U.

4. Na emAé€ete Ta O.K. 110U aTraiToUvTal YIa TNV TTPAYUOTOTTOINCN TOU KUKAW-
paTog.
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5. Na oxedidoete TO KUKAWUA EVOUPPATWONG.

6. Na paypatotroijoete 10 KUKAwua o€ “bread board”.

7. Na eAéyEeTe av 10 KUKAWPA TTOU KATAOKEUAOOTE AEITOUpYEi CwoTd, dnAadn
av eTaAnBeuel Tov Mivaka aAnBeiag Tou MOAUTTAEKTN.

MoAutrAékTng 4x1

270 2)Nua E.8.2 Trapoucidletal To KUKAwUA Tou MOAUTTAEKTN 4X1 pE TTUAEG.

Zxnua E.8.2 MNMoAuttAékTng 4x1 ue TUAES

Epyaoia:
1. Na karaokeudoete Tov Mivaka aAnBeiag Tou MOAUTTAEKTN 4x1.

2. Na ypdwyete Tnv ouvapTtnon €¢6dou Y Tou MNMoAUTTAEKTN WG GBpoliopa eAa-
XioTwv 6pwv Twv PETABANTWY gl00d0u, TTou gival o1 gicodol 10, 11, 12 kai 13 Tou
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MoAUTTAéKTN Kai o1 €TTIAOYEG ST Kal SO Tou MOAUTTAEKTN.

3. Na oxedidoete TO KUKAWMA OTTOU va QaivovTal Ta €TTITTESA TWV TTUAWV JE
Bdaon TNV TPoTEPAIOTNTA TWV TTPALEWV TNG TUVAPTNONG £EOJ0U.

4. Na emAé€ete Ta O.K. 110U aTTaiTolvTal yia TV TTPAYUOTOTTOINCN TOU KUKAW-
MaToG.

5. Na oxedidoeTe TO KUKAWUA EVOUPUATWONG.

6. Na mpayuaTotroifoeTe T0 KUKAwua o€ “bread board”.

7. Na eAéyEeTe av TO KUKAWMA TTOU KATAOKEUAOOTE AEITOUpYEi CwaTd, dnAadn
av eTaAnBevel Tov Mivaka aAnBeiag Tou MOAUTTAEKTN.

8. Na xpnoIyoTToINCETE TOV TTOAUTTAEKTN TTOU KATOOKEUAOOTE YIO VA UAOTTOIA-
oeTe TNV Aoyikr ouvdptnon Y(A,B)=A-B
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EPFAZTHPIAKH AZKHZH 9
ATIOMOAYTNAEKTEZ

Z1éYo0I: 270 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na peAetdre Ta @UAAa dedopévwy (data sheets) Twv O.K. kukAwpdTwy 110U B
XpnaoiygotroinBoulv aTnv doknan.

— Na oxedidleTe Kal va KATOOKEUAZETE ATTOTTOAUTTAEKTEG 1X2 Kal 1x4 pE TTUAEG.

— Na eAéyxete TN oWOTA A&IToupyia TWV TTOAUTTAEKTWYV TTOU OXEOIACOTE KAl KATO-
OKEUAOATE.

ATTOTTOAUTTAéKTNG 1X2

2710 2XAMa E.9.1 TTapouciddeTal TO KUKAWPA TOU ATTOTTOAUTTAEKTN 1X2 e TTU-
Aeg.

Zxnua E.9.1 ArrormoAutTAékTnG 1x2 pe TUAeS

Epyagcia:
1. Na karaokeudaete Tov Mivaka aAnBegiag Tou ATTOTTOAUTTAEKTN 1X2.

Mpoooxn: aTtov ATTOTTOAUTTAEKTN auTOV, OAEG 01 £€€000I1 TTou Ogv €TTIAEyovTal Ti-
Bevtal o€ AoyikA katdoTtaon “0”.

2. Na ypayerte 1ig ouvapTtioeig €¢6dou DO kai D1 Tou ATTOTTOAUTTAEKTN av E €i-
val n €i00d0¢ Tou ATTOTTOAUTTAEKTN Kal [0 n ypapur €mAOYRG Tou ATTOTTOAUTTAEKTN.

3. Na oxedidoete TO KUKAWMPQ OTTOU va @aivovTal Ta €TTITTESA TWV TTUAWDV UE
Baon TNV TPOTEPAIOTNTA TWV TTPAEEWV TNG OUVAPTNONG ££0O0U.

4. Na emAé€ete Ta O.K. 110U aTraiToUvTal yia TNV TTPAYUOTOTTIOINON TOU KUKAW-
MaTOoG.
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5. Na oxedidoete T0 KUKAWHA EVOUPPATWONG.
6. Na mpaypatotroifoete T0 KUKAwua o€ “bread board”.

7. Na eAéyEeTe av TO KUKAWHA TTOU KATAOKEUAOOTE AEITOUpPYEi CwaTd, dnAadn
av eTaAnBeuel Tov Mivaka aAnBeiag Tou ATTOTTOAUTTAEKTN.

ATTOTTOAUTTAEKTNG 1X4

210 ZxNua E.9.2 Trapoucidletal To KUKAWMPA Tou ATTOTTOAUTTAEKTN 1x4 pe TTO-
Aeg.

Zxnua E.9.2 ArrormoAuTTAéKTNG 1x4 e TTUAES

Epyaocia:
1. Na karaokeudoete Tov [Mivaka aAnBegiag Tou ATTOTTONUTTAEKTN 1x4.

Mpoooyn: atov ATTOTTOAUTTAEKTN auUTOV, OAEG o1 £€60d0I TTou dev ETTIAEyovTal
TiBevTan o€ Aoyikr kataaTaon “0”.

2. Na ypayete Tig cuvapTioelg e€6dou DO, D1, D2 kai D3 Tou ATTOTTOAUTTAEKTN
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av E ¢ival n €icodog Tou ATTOTTOAUTTAEKTN Kail 11, 10 o1 ypaupég €TIAoyng Tou ATro-
TTOAUTTAEKTN.

3. Na oxedidoete TO KUKAWUO OTTOU va @aivovTal Ta €TTITTESA TWV TTUAWDV HE
Baon TNV TPOTEPAIOTATA TWV TTPAEEWV TNG OUVAPTNONG ££0O0U.

4. Na emAé€ete Ta O.K. 110U aTTaiToUvTal yIa TNV TTPAYUOTOTTOINCN TOU KUKAW-
MaTOoG.

5. Na oxedidoete T0 KUKAWPO EVOUPPATWONG.

6. Na Trpaypartotroifoete 1o KUKAwpa o€ “bread board”.

7. Na eAéyEeTe av 10 KUKAWPA TTOU KATAOKEUAOOTE AEITOUpyEi owaoTd, dnAadn
av emaAnBeuel Tov Mivaka aAnBeiag Tou ATTOTTOAUTTAEKTN.
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EPFAZTHPIAKH AZKHZH 10
AMOKQAIKOMNOIHTEZ

ZTOXOI: 270 TEAOG TNG AoKNONG Ba TTPETTEL

— Na peAeTadTe Ta @UAAa dedopévwy (data sheets) Twv OAOKANPWHEVWY KUKAW-
MATWYV TTOU Ba XpnaoiyoTroinBouv atnv doknon.

— Na oxedialeTe Kal va KATOOKEUAZETE KUKAWUATA JE ATTOKWOIKOTTOINTEG.

— Na eAéyxete TN CWOTH AcIToupyia TWV KUKAWPATWY, TTOU oXeDIAOATE KAl KOTO-
OKEUAOATE.

— Na oxedidlete Kal va KATAOKEUAZETE CUVOUAOTIKA KUKAWHPATA XPNOIKOTTOIW-
VTAG ATTOKWOIKOTTOINTEG.

ATroKwdIKoTTOINTHG 3X8

210 Xxfpa E.10.1 mmapouciadetal TO oOAOKANPwWPEVO KUKAwpa 74LS138 trou
uTTOPEl Va Asitoupynoel wg ATTOKWAIKOTTOINTAG 3X8.

Zxnua E. 10.1 Amokwadikorrointrig 3x8
e T0 oAokAnpwuévo kKukAwpua 74LS138

Epyaoia:

1. Na peAetAoeTe Ta QUANG OeBOUEVWY TOU OAOKANPWHEVOU KUKAWMPOTOG
741.S138. Na dwoeTe 181aiTEPN TTPOCTOXN O0TN AOYIKA KATAOTACN £VEPYOTTOINGNG
TWV €1I000WV-£€00wWV: n katdaTtacn LOW (Aoyikd “0”) cupPoAileTal pe éva “ku-
KAGKI” OTOV QvTiOTOIXO OKPOOEKTN (pin).
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2. Na mpayuaTotroifoete T0 KUKAwua o€ “bread board”.
3. Na B8éoete oTIg e106d0Ug Tou atTokwdikotroinTr) C=1, B=1 kai A=1.
Na kataypdwete otov Mivaka E.10.1 11 AoyIkég KaTaoTdoelg Twv £€6dwWV éTav:

—n gicodog evepyoTtroinong G1 (pin 6) cival atrevepyotroinuévn G1=0

— n gicodog evepyotroinang G1 (pin 6) gival evepyotroinuévn G1=1 kai TauTo-
Xpova ol eicodol evepyotroinong G2A = G2B = “0”.

IMivakag E.10.1 H Asitoupyia tng gi06d0u evepyorroinong G1

Gl c B A YO | Y1 Y2 Y3 | Y4 Y5 Y6 Y7
0 1 1

1 1 1 1

Na g¢nyfoeTte TN d10QopPa TTOU UTTAPXEI OTIG AOYIKEG KOTAOTATEIG TV £E0OWV.

Otav pia £€0do¢ cival evepyotroinuévn 1o avriotoixo LED €ivalr avauuévo n
oPnaoTo; Nari cuuBaivel autod;

4. Na evepyoTroIAOETE OAEG TIG €10000UG evepyoTroinong Bétovrag G1=1,
G2A=0 kai G2B=0. Na dwaoeTte OAeg TIG dUVATEG AOYIKEG KATOOTAOEIG OTIG €100
ooug C, B kai A kal TrTapatnpwvTag KABe gopd Tnv KatdoTtacn Twv £E60wV va Gu-
pTTAnpwoete Tov MNivaka E.10.2 1Tou gival o Mivakag AAnBeiag Tou KUKAWPATOG.

Mivakag E.10.2 lMivaka¢ AAnBeiag Tou KukAwuarog

YO Y1 Y2 Y3 Y4 Y5 | Y6 | Y7

P |k [P [k |lO|jOC|OC|OCJO
|k |O|lO|F | |lO|lO]JT
F |O | |[O|Fr |O|Fr |O]>

5. Na eAéyéete, xpnoipotroiwvTag Ta @UAAG dedopévwy (data sheets), av o
QATTOKWOAIKOTTOINTAG AEITOUPYEI OWOTA CUYKPIVOVTOG TOV TTOPATTAvVW TTivaKa aAn-
Beiag Tou KUKAWPATOG PE TOV TTiVAKa aAnBeiag Tou OAOKANPWHEVOU KUKAWNATOG
74L.S138. Na d1aTUTTWOETE T CUPTTEPAO AT 0AG.
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AtrokwdikoTtroInTg amrd BCD ot dekadiko

210 ZXAMa E.10.2 Trapouacidletal To OAOKANPWHEVO KUKAwWG 74L.S42 10U €i-
val ATTokwdIKOTToINTAG a1mé BCD o€ dekadiko.

Zxnua E.10.2 Arrokwoikorrointrg amré BCD o€ dekadiko
e 10 0AoKANpwEévo KUKAwpa 74L.S42

Epyaoia:
1. Na peAetAoeTe Ta QUANG O€QOUEVWY TOU OAOKANPWHEVOU KUKAWMPOTOG
741542,

2. Na TrpaypaTtotroifoete 1o KUKAwa o€ “bread board”.

3. Na dwoete 6Aeg TIg duvaTég AoyIKEG KaTaoTAoElg OTIG el06doug D, C, B kai A
Kal TTapaTNEWVTAG KABE popd TNV KATAOTACN TWV £00WV VA GUUTTANPWOETE TOV
Mivaka E.10.3 trou €ivai o lNivakag AANBeiag Tou KUKAWPATOG.

(Mpoooyr oTov TPOTIO EVEPYOTTOINONG TWV £E0dWV).
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Mivakag E.10.3 lMivakag AAnBeiag rou KukAwuartog

BCD EIZOAQI E=0OAQI
D C B A Y0 |YT|Y2|Y3|Y4|Y5|Y6|Y7|Y8|Y9
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

4. Na eAéyEete, xpnoigoTroiwvTtag Ta @UAAa dedopévwy (data sheets), av o
QATTOKWOAIKOTTOINTAG AEITOUPYEI OWOTA CUYKPIVOVTOG TOV TTOPATTAvVW TTivOaKa aAn-
Beiag Tou KUKAWPATOG PE TOV TTivakKa aAnBeiag Tou OAOKANPWHEVOU KUKAWPATOG
74LS42.

Mola e€ival n AoylkA KATdoTaon Twv €£O0wWV OTAV OTIG €I0000UG TOU
ATTOKWAIKOTIOINTH €QapuooTel KWdIKOG atrayopeupévog yia Tov BCD kKwdika
(a6 1010 €wg 1111);

Na dI0TUTTWoETE Ta CUUTTEPAOUATA OAG.
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EPFAZTHPIAKH AZXKHZH 11

KQAIKOMNOIHTEZ

Z1éYo0I: 270 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na peAetdre Ta UANa dedopévwy (data sheets) Twv OAOKANPWHEVWY KUKAW-
MAaTWwV TTOoU Ba xpnoiyotroinBolv aTnv Aoknaon.

— Na oxedidfeTe Kal VO KATOOKEUAZETE KUKAWMPOTA PE KWOIKOTTOINTEG.

— Na eAéyxete TN oWOTA A&ITOUpYia TWV KUKAWUATWY, TTOU oXEDIA0CATE KAl KATO-
OKEUAOATE.

Kwd1koTroInTAg TrpoTepaIoTNTAg aTTo 6eKdIKO 0 BCD
Me To O.K. 74HC147

210 2xAua E.11.1 mapouoidletal To oAokKANpwuéVO KUKAwPa 74HC147 TToU
givar KwdikoTtroinTAg rpoTtepaidtnTag atréd dekadiko og BCD.

Zxnua E.11.1 Kwdikorrointi¢ mporepaiotniag amod dekadiké oe BCD
e 10 OK 74HC147

Epyaocia:
1. Na peAetioete Ta @UAAa dedopévwy Tou O.K. 74HC147.
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Na 1Tpocé€ete TN AOYIKA KATAOTAON EVEPYOTTOINONG TWV €I000WV-£E60WV (N
LOW kartdaTtaon evepyoTroinong cupBoAideTal pe €va “KUKAGKI” oTOv avTioToIXo
OKPOOEKTN).

2. Na mpaypaTotroifoete T0 KUKAwua o€ “bread board”.

3. Na dwaoete OAeg TIG duVaTEG AOYIKEG KOTAOTACEIG OTIG £I00O0UG Kal TTapa-
TNPWVTAG KABE Qopd TNV KATAoTaON TwV £€60WV VA CUPTTANPpWOoETE Tov livaka
E.11.1. ou €ivai o MNivakag AAnBegiag Tou KUKAWPATOG.

Mivakag E.11.1 lNivakag AAnBeiag Tou KUKAwuarog

=
[¥)
w
~
o
o
S
™
©

D c B A

OIX[X|X|X|X|X[X|X|r
PIOIX|X|X[X|X|X|[X|F
PP [[O|X|X[X|X|X[X|Fr
PP [P|OIX|X[X[X[X|F
RPlRPRPIPO|IX|X|X|X|F
RPRPrRP|IP(RP|IO|X|X|X|F
RPlRrRPR[P[P[P|O[X|X|F
RlRr[P|RP|RP[RP|R|O[X]|F
RlRr(P|RP|RP[RP|R|R|[O|F

4. Na eAéyEeTe, XpNOIPOTTOIWVTAG T QUANG dedopévwy (data sheets), av o kw-
OIKOTTOINTAG AEITOUPYEI CWOTA CUYKPIVOVTAG TOV TTAPATTAvw TTivaka aAnBegiag Tou
KUKAWWOTOG PE ToV TTivaka aAnBeiag Tou oAokAnpwpévou KukAwpatog 74HC147.

5. Na evepyotroijoete Tautéxpova OUO €10000UG. 2e Trola atmd TIG dUo
QVTIOTOIXEI O KWAIKOG TToU euavicetal aTig e€60oug; MNaTi cuuBaivel auTo;

6. Na SI0TUTTWOETE TA CUMTTEPACUATA OOG.
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EPFAZTHPIAKH AZKHZH 12

MANTAAQTEZ

Z1éYo0I: 270 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na peAetdre Ta @UAAa dedopévwy (data sheets) Twv OAOKANPWUEVWY KUKAW-
MaTwV TToU Ba xpnoiyotroinBolv aTnv Aoknaon.

— Na emAéyeTe Ta KOTAAANAQ OAOKANPWPEVA KUKAWUATA.

— Na oxedidlete kal va KaTtaokeuadete pavioAwTéG pe TTUAeg NAND karl pavra-
AwTEG pe TTUAeG NOR.

— Na eAéyxeTe TN owaoTr AeiImoupyia Twv KUKAWPATWY, TToU OXeBIA0ATE KOl KATA-
OKeudoaTe.

MavtaAwTtng pe TTUAeg NAND

270 Z)Npa E.12.1 TapoucidleTal To KUKAwPA Tou JavTaAwTr e TuAeg NAND.

Zxnipa E.12.1 MavraAwrnig ue moAe¢ NAND

Epyaoia:

1. Na peAeTAoeTe Ta QUAAG OEDOUEVWV TOU OAOKANPWHEVOU KUKAWUATOG TTOU
Ba xpnoipotroinBei otnv doknon (1r.X. 74LS00).

2. Na oxedidoete 10 diaypaupa diacuvdéoewyv (connection diagram) Tou oho-
KAnpwpévou KUKAWPaTog. Na oxedIdoeTe To KUKAWHA EVOUPUATWAONG KAl VO OUV-
0éoeTe LED oTnv €¢0do Q.

3. Na mTpaypartotroifoere 7o KUKAwpa o€ “bread board”.

4. Mg 10 d1aKOTITN A va dwoeTe “0” S1adoxIKG OTIG £100d0UG S Kal R kal va oye-
OIG0ETE TNV KUpAaTopop®r TnG £€6dou Q TrapatnpwvTag 1o LED (avappévo=“1"n
oBnoT16="0").
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MavtaAwTthg pe TUAeg NOR

210 ZXAua E.12.2 Trapouoidletal To KUKAwa Tou paviaAwTh ye TUAeg NOR.

Zxnua E.12.2 MaviaAwrig pe moAes NOR

Epyaoia:

1. Na peAeTAoeTE TO QUAAG OEDOUEVWIV TOU OAOKANPWHEVOU KUKAWUATOG TTOU
Ba xpnoipotroinBei oTnv doknon (1r.X. 74LS02).

2. Na oxedidoete 10 diaypaupa diacuvdéoewyv (connection diagram) Tou oho-
KAnpwpévou KUKAWPATog. Na oxedIdoeTe To KUKAWUA EVOUPUATWONG KAl VO OUV-
0éoete LED oTnv €¢0do Q.

3. Na TTpaypaTtotroifoeTe 7o KUKAwa o€ “bread board”.

4. Mg 10 BI1aKOTITN A va dWwoeTe “1” S10d0XIKG OTIG £100d0UG S Kal R kal va oye-
OId0ETE TNV KUpATopop®r TnG £€66ou Q TrapatnpwvTag 1o LED (avappévo=“1"n
oBnoTt6=“0").
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EPFAZTHPIAKH AXKHZH 13

FLIP-FLOPS

Z1éYol: 270 TEAOG TNG AoKNONG Ba TTPETTEL:
— Na peAeTadTe Ta @UAAa dedopévwy (data sheets) Twv OAOKANPWHEVWY KUKAW-
MATWV TTOU Ba XpnoiyotroinBolv aTnv Aoknan.

— Na yvwpicete Tn Acitoupyia Twv acuyxpovwy €106dwv Twv flip-flops.

— Na eAéyxeTe Tn owaoTn Aeimoupyia Twv flip-flops.

13.1 D flip-flop

210 ZXAua E.13.1 mapoucidletal To kUkAwpa Tou D flip-flop.

Zxnua E.13.1 D flip-flop

Epyaoia:

1. Na peAetAoeTe Ta QUAAG OEDOUEVWIV TOU OAOKANPWHEVOU KUKAWUATOG TTOU
Ba xpnoipotroinBei oTnv doknon (11.X. 74LS74).

2. Na oxedidoete 10 diaypaupa diacuvdéoewy (connection diagram) Tou oho-
KAnpwpévou KUKAWPaTog. Na oxedIdoeTe To KUKAWHA EVOUPUATWONG KAl VO OUV-
0éoete LED oTnv €¢0do Q.

3. Na TTpaypartotroifoete 7o KUKAwpa o€ “bread board”.

4. ¥nv gicodo CLK (poAdr) Tou flip-flop va cuvdéoeTte yevvATpia TTOAPWY poO-
AoyioU (CLOCK) pe oAU XapnAr ouxvoTtnTa (UTTopei va xpnoigotroindei kai pa-
VTOAWTAG).
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5. Na atrevepyotroifoete TiG acuyxpoveg €i06doug PR (PRESET) kai CLR
(CLEAR) Tou flip-flop. Na dwaeTte 1d1aiTepn TTpoaoxr oTn AOYIKr KATACTOCN £VEP-
yoTroinong Twv acUyxpovwy €100dwv: n katdotacon LOW (Aoyikd “0”) cupBoAide-
Tal YE éva “KUKAGKI” OTOV aVTIOTOIXO OKPOBEKTN (pin).

6. Na dwaoete d1adoxIKA OAeG TIG dUVATEG AOYIKEG KOTAOTAOEIG OTNV gicodo D.
Eg@apudlovrag TaApolg oty gicodo CLK va SI0TUTTWOETE TO CUUTTEPACHA Tag
yla TN CUPTTEPIPOPA TNG £€0dou Q TTapatnpwvTag 1o LED (avappévo=“1"n opn-
o16="0").

Na cuptrAnpwaoete Tov lNivaka E.13.1 1Tou gival 0 XapaktnpioTikég Mivakag
Tou D flip-flop.

Mivakag E.13.1 Xapakrtnpiotikégs Mivakag D flip-flop

Eicodog | 'E€odog
D Q
0
1

J-K flip-flop
210 ZYAMa E.13.2 mapouaialetal 1o KUkAwua Tou J-K flip-flop.

Sxripa E.13.2 J-K flip-flop
Epyaoia:

1. Na peAetioeTe Ta QUAAO DEBOUEVWV TOU OAOKANPWHEVOU KUKAWHPATOG TTOU
Ba xpnoipotroinBei otnv doknon (1r.X. 74LS112).
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2. Na oxedidoete 10 didypaupa diacuvdécewy (connection diagram) Tou oho-
KAnpwévou KUKAWPATog. Na oxedIdoeTe TO KUKAWHA EVOUPUATWONG KAl VO OUV-
0¢éoeTe LED oTnv £€0d0 Q.

3. Na mpaypatotroijoete 10 KUKAwua o€ “bread board”.

4. 31V gicodo CLK (poAdr) tou flip-flop va cuvdéoete yevviATpia TTOAPUWY po-
AoyioU (CLOCK) pe oAU XapnAr ouyxvoTtnTa (UTTopei va xpnolgotroinBei kai pa-
VTOAWTAG).

5. Na atrevepyomolinoeTe TIG aoUyxpoveg €l00doug PR (PRESET) kai CLR
(CLEAR) Tou flip-flop. Na dwaoeTe 1d1aiTepn TTPOCOXH OTN AOYIK] KATAoTOON EVEP-
yoTroinong Twv acUyxpovwy €100dwv: n katdotaon LOW (Aoyikd “0”) cupBoAide-
Tal hE Eva “KUKAGKI” OTOV QVTIOTOIXO OKPOJEKTN (pin).

6. Na dwoeTe d1adoxIK& OAeG TIG dUVATEG AOYIKEG KOTAOTACEIG OTIG £10000UG J
ka1 K. EpapuolovTag TraApoug otny €icodo CLK va dIaTuTTwoEeTE TO CUPTTEPOATUA
0ag yIO TN GUUTTEPIPOPA TNG £€600ou Q TTapatnpwvTag To LED (avapuévo=“1" R
opnaTé=“0").

Na ouptrAnpwoete Tov lMivaka E.13.2 1Tou gival 0 XapaktnpioTKog Mivakag
Tou J-K flip flop.

IMivakag E.13.2 Xapakrnpiotikog lNivakas J-K flip-flop

Eicodol ‘E€000¢g
J K Q
0 0
0 1
1 0
1 1

7. Epapudlovtag TTaApolg atny gicodo CLK va TTapatnprioeTe av JeTABGAAE-
Tal N KOTA0TOON TNG £€6000U Q OTIC AKOAOUBEG TTEPITITWOEIG:

—n gioodog PR (PRESET) civai evepyoTtroinuévn kai n eicodog CLR (CLEAR)
gival atrevepyoTroinpévn

—n gicodog CLR (CLEAR) givar evepyotroinuévn kai n eicodog PR (PRESET)
gival atrevepyoTToinuévn

Moia givar n Aeimroupyia Twv acuyxpovwy €106dwv PRESET kair CLEAR Ttou
flip-flop;

8. Na karaokeudoete €va T flip-flop xpnoipomoiwvtag éva J-K flip-flop kar va
eANEyEeTe TN Aermroupyia Tou.
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EPFTAZTHPIAKH AZXKHZH 14
KATAXQPHTHZ ME FLIP-FLOPS

Z1éYoI: 210 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na dioBdaclete Ta @UANa dedopévwy (data sheets) Twv O.K. 110U Ba Xpnoiyo-
TToINBouv aTnv Aoknan.

— Na oxedladeTe Kal va KATOOKEUAZETE KUKAWPOTA KATAXWPENTWV.

— Na eAéyxete av AeiIToupyoUv CWOTA Ol KATOXWPENTEG TTOU KATOOKEUAOOTE.

Epyaoia:

1. Na peAetioete Ta @UAAa dedopuévwy (data sheets) Tou O.K. Tou Ba xpnaol-
potroinBei oTnv doknaon (1m.x 74LS74).

2. Na oxedidoete 10 didypappa diacuvdéaoewv (connection diagram) Twv O.K
Kal va ouvdéoete LEDs oTig €60d0ug Q. Zxed1a0Te TO KUKAWMA EVOUPUATWONG.

(BAETTe oxNpa E 14.1).

3. Znig e106d0ug clock Twv flip-flops (0Aeg peTAU TOUG PPAXUKUKAWUEVES) Va
OUVOETETE YEVVATPIA TTAARWY poAoyloU pe TTOAU XaunAn cuxvornTta (UTropei va
XPNOIYOTToINBEl Kal JOVTAAWTAG).

4. Na TpayuaTtoTToifoeTe 10 KUKAwua o€ “bread board”.

Zxnua E 14.1 Karaxwpntnig ue D flip-flop

5. ATT6 10 @UANa dedopévwy Tou O.K va deite TN AoyikA KaTAoTAON HE TNV
oTroia evepyoTroloUvTal ol aguyxpoveg eicodol PRESET kail CLR (CLEAR).
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6. Na pndevioete To KUKAWMA (evepyoTTolwVTag aTiyuiaia TIg el06doug CLR,
evw ol eicodol PRESET ceival atmevepyoTroinuéveg) Kal JETA va OTTEVEPYOTTOIN -
OETE TIG AOUYXPOVEG £10000UG.

7. Na epapuoaoete oTig 10000 L LI 1) avTioToixwg Aoyikég kataaTaaoeig: 0101.
AANAGZouV 01 AOYIKEG KATAOTACEIG TWV £E60WV;

8. Na dwaete évav TTaApod clock (atmd mn yevvATpia TTAAPWY poAoyiol). ANAG-
{ouv TWPA o1 AOYIKEG KATAOTATEIG TWV £660WV;

9. A6 Ta Bripata 7,8 va dIaTuTTWOETE Ta CUUTTEPAOUATE 0OG.

10. E@appdlovtag KatdAANAEG AoyIKEG KOTOOTAOEIG Kal TTaApoUg clock va ou-
MTTANPWOETE TOV TTAPAKATW TTIVOKA:

CLEAR | CLOCK | |
1 T

Je)
L
0
=

o|lo|lr|r|o|O
o|lo|lr|o|o|oO
P |k |Rkr|[O|R|O

O | O, || |O

1 T
1 T
1 T
1 T
0 T
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EPFAZTHPIAKH AZXKHZH 15

KATAXQPHTHZ OAIZOHZHZ ME O.K.

Z1éYoI: 270 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na diapadete Ta UANa dedopévwy (data sheets) Twv O.K. TTou Ba xpnoipotrol-
nBouv aTnv doknaon.

— Na oxedlaete Kal va KATAOKEUAZETE KUKAWMATO KATOXWPENTWVY dlIapOpwy TU-
TTWV.

— Na eAéyxeTe av AsitoupyoUlv 0wOTA Ol KATOXWPENTESG TTOU KOTOOKEUAOATE.

Epyaoia:

1. Na peAetrioeTe Ta QUAAa dedopévwy (data sheets) Tou O.K. TTou Ba xpnaipo-
moINBei atnv doknon (m.x 74LS194A).Na dwaoeTe 191aiTeEPN TTPOCOXN OTIG AOYIKEG
KOTOOTAOEIG TTOU TTPETTEI VA EQAPUOOETE OTIG £l0000uUg S1 kal SO,waTe 0 YEVIKAG
Xpriong kataxwpentg va Aeimoupyei wg PIPO ) SIPO 6¢€14g i apioTepng oAicBnong.

2. Na oxedidoete 10 didypauua diacuvdéaewy (connection diagram) tou O.K
Kal va ouvdEoeTe BIAKOTITEG OTIG 1I0600UG Kal leds oTIg £§6doug (BAETTE Zxjua
E.15.1).

Zxnpa E 15.1 Karaywpntig ue O.K.
3. Ztnv €icodo clock Tou O.K va ouvdEoeTe yevvhTPIa TTAAPNWY POAoyIoU E

TTOAU XapNnAR ouxveTnTa (UTTOPEI VO XPNOIKWOTTOINGEI KAl JavTaAwTAG).

4. Na mTpayuatotroifoeTe To KUKAwUa o€ “bread board”.
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5.

(=

=

6

=

Aeg1d oAioOnon

Na 6€aete S1=0 ka1 S0=1 WOTE 0 YEVIKNG XPAONG KATAXWPENTHG VO AEITOUPYET
wg SIPO d¢giag oAiobnong 4 bits.

Na pndevioete TIG £€€0O0UG TOU KATAXWPENTH, EVEPYOTTOIWVTAG TNV €i0000
CLEAR (va tn Béoete omiypiaia o€ Aoyikr katdoTtaon “0” kal geté poéviya o€
AoyikA kardoTaon “17).

Na Totro8etroeTe dladoyIka Ta duadikd wneia 1,1,0,1 otnv eicodo SRSI divo-
VTOG, META TNV TOTTOBETNON TOU KABE Wnoiou, £vav TTaApo clock.

Molog duadikdg apIBuOS ep@avifetal oTnv £€000 TOU KATAXWENTHA;

. ApioTepn oAicBnon

Na 6éaete S1=1 ka1 S0=0 WOTE 0 YEVIKNG XPONG KATAXWPENTHNG VO AEITOUPYET
wg SIPO apioTepric oAioBnong 4 bits.

Na pundevioete TIG €€0O0UG TOU KATAXWPENTK, EVEPYOTTOIWVTAG TNV €i0000
CLEAR (va tn B¢oete amiypiaia o€ Aoyikr) katdoTtaon “0” kal geté pyoviya o€
Aoyikn katdoTaon “17).

Na TotroBetceTe diadoyikd Ta duadikd wneia 1,1,0,1 otnv gicodo SLSI divo-
VTG, JETA TNV TOTTOBETNON TOu KABE Wwnoiou, £vav TTaAud clock.

Molog duadikdg apIBuOS ep@avifeTal oTnv £€000 TOU KATAXWENTHA;

. MapdAAnAn @oépTwON

Na 8¢éoete S1=1 ka1 S0=1 WOTE 0 YEVIKAG XPNONG KATAXWPENTAG Va AEITOUPYEI
wg PIPO 4 bits.

Na undevioete TIG €€000UG TOU KATAXWPENTK, EVEPYOTTOIWVTAG TNV €i0000
CLEAR (va tn Béoete amiypiaia o€ Aoyikr) katdoTtaon “0” kal Jetd poviya o€
AoyikA kardoTaon “17).

Na TotmroBetriceTe T0 dUadIKO apiBud 0101 oTig elodédoug ABCD.
Na dwaoete Evav TTaAud clock.

Molog duadikdg apIBuOG ep@avifetal oTnv £€000 TOU KATAXWENTHA;
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EPFTAZTHPIAKH AZXKHZXZH 16

AMNAPIOMHTEZ ME FLIP-FLOPS

Z1oYOI: 270 TEAOG TNG AOKNONG Ba TTPETTEL:

Na diaBdadlete Ta @UANa dedopévwy (data sheets) Twv O.K. 110U Ba Xpnoiuo-
TToINBouv aTnv Aoknan.

Na emAéyeTe Ta KaTGAANAa O.K.

XpnoiyotroiwvTag flip-flops va kataokeuddeTe amapiBunTég opiopévou modulo.
Na eAéyxeTe TN CWOTH AEITOUpYia TWV ATTAPIOUNTWV.

Epyacia: Acuyxpovog atmrapifuntig modulo 16
1. Na peAetioete Ta QUAAa Oedopévwy (data sheets) Tou O.K. Tmou Ba xpnol-
potroinBei otnv doknaon (1m.x 74LS112).

2. Na oxedidoete 10 diaypaupa diacuvdiéoewyv (connection diagram) Twv O.K
Kal va ouvdéoete LED o€ k&Be pia £€000. Na oxedidoeTe T0 KUKAWHUA EVOUPPATW-
ong (BAétre oxAua E.16.1).

3. Ztnv €icodo clock Tou rpwTou flip-flop (LSB) va ouvdéoeTte yevvhTpia TTOA-
MWV poAoyloU pe TTOAU XaunAr ouxvéTtnTta (utropei va xpnoigotroinBei kai R-S
latch).

4. Na mTpayuatotrolifoeTe To KUKAwUa o€ “bread board”.

Zxnipa E.16.1 Amapibunrigc modulo 16
5. Mg 1n yevvATpIa TTOAPWY va dWOETE TTAAPOUG GTOV ATTAPIOUNTH Kal TTopaTn-

pwvtag 10 LED (avapuévo="1"r ofnoté="0") va CUUTTANPWOETE TOV TTOPOAKATW
TTivaKa:
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MaApoi clock Eose Kardoraon
Q. Q Q, Q amapIBpnTA
ApxIKA KatdoTaon 0 0 0 0 0
i 0 0 0 1 1
2
3

6. MeAeTWVTAG TOV TTIVOKA VO CUPTTEPAVETE AV O ATTAPIOUNTAG AgIToupyei ow-
oTd.

7. ATTé Ta QUAAa Sedopévwy Tou O.K va deite TN AOyIKA KOTAOTOON HYE TNV
oTToia evepyoTroloUvTal ol acUyxpoveg eicodol PRESET kai CLEAR.

8. Na dwaoete oTIg aoUyxpoveg €l060oug PRESET 1n Aoyikr] KaTGGTAGN TTOU
TG evepyoTrolei (MPOXOXH: o1 eicodol CLEAR Trapapévouv atrevepyoTrolnué-
veg, dnAadr oe kardoTaon “17).

9. Moieg givar o1 AoyIKEG KATAOTACEIG TwV 600wV Q,Q.Q,Q,.

10. Mg Tn yevvATpIa TTOAPWY va dWOoETE TTAAPYOUG OTOV aTrapiBunTh Kai va Tra-
patnpenoete av aAAader n kardoTaon Twv £500wv Q,Q,Q.Q,.

11. Na dwoete 0TI aouyxpoveg €1060oug CLEAR T1n Aoyikh katdoTtaon TTou
TIG evepyoTrolei (MPOZOXH: o1 eicodol PRESET va €ival atrevepyoTroinuéVEG,
onAadn o kardoTaon “17).

12. Moigg gival o1 AOYIKEG KATAOTACEIG TwV €60dwV Q,Q,Q,Q. .

13. Me 1n yevvATpIa TTOAPWY va dwoeTE TTAAPYOUG OTOV AaTrapiOunTr Kai va Tra-
patnpnoeTe av aAAadel n kataoTtaon Twy 500wy Q,Q.Q,Q..
14. Na dIaTUTTWOETE TO CUPTTEPATUATA GAG.

Epyacia: ATrapiOuntiig modulo 12
1. AQoU peAETACETE TO BeWpPNTIKO PEPOG TTOU avagEépeTal aTn dIadIKaaia aAAa-
yAG Tou modulo, va oxedidoete atrapiBunT modulo 12.

2. Na oxediaoete 10 didypappa dilacuvdéoewv (connection diagram) Twv O.K
Kal va ouvdéoete LED o€ k&Be pia £€000. Na axedidoeTe T0 KUKAWUA EVOUPPATW-
ong (BAétre oxnua E.16.2).

3. Zmnv gicodo clock Tou TTpwrou flip-flop (LSB) va cuvOEéTETE YEVVATPIO TIOAPWV
poAoyloU pe TTOAU XaunAn ouxvoTtnTa (UTropei va xpnoiyotroindei kal R-S latch).
4. Na TpayuaTtoTroifoeTe 10 KUKAwua o€ “bread board”.
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Zxnua E.16.2 AmmapiBunti¢ modulo 12

5. Me Tn yevvATpIa TTAOAPWY va dWoeTe TTOAPOUG OTOV aTrapiBunTh Kal TTapaTn-
pwvTag 10 LED (avappévo=“1"r ofnoté="0") va CUUTTANPWOETE TOV TTOPOAKATW
Tivaka:

i ‘E¢odol KatdoTaon
MaApoi clock .
Q, Q Q, Q, amapiunTn
ApxIKA kKaTdoTaon 0 0 0 0 0
1 0 0 0 1 1
2
3

6. MeAETWVTOG TOV TTIVAKO VO CUPTIEPAVETE AV O TTAPIBUNTAG AEITOUpYEl ow-
oTd.
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EPFAZTHPIAKH AXKHZH 17

ATMAPIOMHTEZ ME O.K.

Z1o)0I: 2T0 TEAOG TNG AOKNONG Ba TTPETTEL

— Na dioBdaclete Ta @UANa dedopévwy (data sheets) Twv O.K. 110U Ba Xpnoiuo-
TToinBouv oTtnv doknon.

— Na emiAéyeTe Ta KaTdAAnAa O.K.

— XpnoigotroiwvTag O.K. va KaTaokeuadeTe ammapiOunTég opiopévou modulo.

— Na kaTaokeudlete amapIOUNTEG TTOU VA IETPOUV TTPOG TA TIAVW 1) TTPOG TA KATW.

— Na ouvdéeTe evOeEiKTEG 7 TUNUATWY PE TIG EEGOOUG ATTAPIOUNTWV.

— Na eAéyxeTe TN OWOTA AEITOUPYIa TWV ATTAPIBUNTWV.

Aekadik6g ATrapiOuNTAG

Epyaocia:
1. Na peAetioeTe Ta @UANa dedopévwy (data sheets) Twv O.K. TTou Ba xpnol-
potroinBouv otnv aoknon (11.x 74LS90,74L.S47).

2. Na oxedidoete 10 didypappa diacuvdioewv (connection diagram) Twv O.K
Kal va ouvOioeTe 0€ KABe pia €000 TOou PETPNTH TIG AVTIOTOIXEG £10000UG TOU
aTtTokwdIkoTToINTA a1rd BCD o€ 7 TUARUOTa, OTIG ££600UG TOU OTT0IOU VO CUVOECETE
evoeikTn 7 TuNUaTwy Koivig Avodou (K.A.).

Zxnua E.17.1 Askadikog amapibuntig
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Na oxedidoeTe T0 KUKAwPa evouppdtwong (BAETTe oxrpa E.17.1).

3. Z1nv €icodo clock Tou PeTPNTA va OUVOEOETE “XEIpOKivNTN” YEVVATPIO TTOA-
MWV pohoyioU ( R-S latch). O diakdémTng A va cuvdeBei o€ “0”.

4. Na mTpayuatotroifoeTe To KUKAwua o€ “bread board”.

5. Mg Tn yevvATpIa TTAAPYWY va OWOETE TTAAUOUG GTOV OTTapIOuUNTH Kal Xpnol-
poTroiwvTag logic probe i BOATOUETPO, VO CUPTTANPWOETE TOV TTAPAKATW TTIVOKQ:

ApIBUOG TTAAPWY Eicodol ammapiBuntn ‘E€odol ApiBudg TOU
TToU divovTal aTrd ATTOKWAIKOTTOINTH | QaiveTAl GTOV
TN YEVVATPIQ D C B A abcdefg €VOEIKTN

TTAAUWV 7 TUNUATWV

6. Na dIaTUTTWOETE TO CUPTTEPATUATA OAG.

7. Na a1ToOUVOETETE TO BPAXUKUKAWUA TTOU UTTAPXEI OTOUG OKPOBEKTEG 2 Kal 3
TOU aTTaPIBUNTA, KABWG Kal TO dIAKOTITN A.

8. Na ouvdéoeTe TOUG OKPOBEKTEG 2 Kal 3 TOU YETPNTH OTOUG OKPOBEKTEG 8 Kal
9 Tou amapIBuNnTAG avTtioToixa (oI aKpodEékTeG 8 Kal 9 Sev atmoouvdEéovTal aTTd
TOUG OKPOOEKTEG 2 Kal 1 Tou aTTokwdIkoTroINTr) atmd BCD o¢ 7 TuARuaTta).

9. Mg 1n yevvnTpia TTaAPwWYV poAoyiou ( R-S latch) va dwaoeTe diadoxikoug TTaA-
poUg (TouAdyioTov 15) TTapaTnEwvTag Tov €vOeikTn 7 TuNUATwy. lMoio eival To
modulo Tou peTPNTH;

Ap@idpopog ATrapiOunTig
Epyaoia:

1. Na peAetioeTe Ta @UANa Sedopévwy (data sheets) Twv O.K. mTou Ba xpnol-
potroinBouv otnv doknon (11.x 74LS193,74L.S47).

2. Na oxedidoete 10 didypappa diacuvdioewv (connection diagram) Twv O.K
Kal va ouvOioeTe o€ KABe pia €000 TOou PETPNTH TIG AVTIOTOIXEG £10000UG TOU
atTokwdIkoTToINTA a1ré BCD o€ 7 TUARPOTa, OTIG ££600UG TOU OTT0IOU VO CUVOECETE
evOEiKTN 7 TUNUATWY Koivig avodou (KA). Z1ov akpodéktn 11 Tou O.K. 74LS193
va ouvdéoeTe TNV £€€000 TNG TTUANG NAND. Na oxediGoeTe TO KUKAWUO EVOUPUE-
Twong (BAEe oxAua E.17.2).

3. Na mpaypaTotroifoete T0 KUKAwua o€ “bread board”.

4. ¥11g e10660ug A,B,C,D va “totroBetriceTte” TOV duadiko apiBuod atrd Tov OTToio
Ba gekivael n YETPNON, EVEPYOTTOIWVTAG TNV €i0000 TTAPAAANANG @OpTWONG load.
ApxIKa va TotroBeTnBei 0 duadikdg apiBuog 0000. (oxrua E.17.2).
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Zxniua E.17.2 Augidpouog amapibuntig

5. Mg 1n yevvATpIa TTAAPWY poAoyiol ouvdedepévn otnv €icodo COUNT UP,
(n eicodog COUNT DOWN oTta +5V), divovtag TTaApoug va emTaAnBeloeTe TOV
KUKAO péTpnong.

6. Na atroouvoéoeTe TIG €10000UG A,B,C,D atré 1o “0” kai va “ToTro0eTROETE” TO
duadikéd apiBusd 0011, atrd Tov oTToio Ba ¢ekivael n YETPNON.

7. Na TpotToTToIfoeTe T0 KUKAwpa woTe N gicodog Tng TTUANg NAND TT0U €ival
ouvoedepévn oTov akpodEKTN 2 Tou O.K.74LS193 va ouvdeBei oTov akpodékTn 3
Tou O.K.74LS193.

8. Mg 1n yevvATpIa TTAAPWY poAoyiol ouvdedepévn otnv €icodo COUNT UP,
(n eicodog COUNT DOWN aTa +5V), divovtag TTaApoUs va TTapatneroeTe TNV
aAAayn TN CUUTTEPIPOPA TOU KUKAWMATOG Kal VA T SIKAIOAOYIOETE.

9. Na ouvdéoeTe TIG £10000ug TNG TTUANG NAND 0TOUG aKPOOEKTEG 2 Kal 3 TOU
O.K. 74LS193.

10. 2116 €10660u¢ A,B,C,D va “totmoBetrioeTe” Tov duadikd apibud 0110, atrd
TOV oTToio Ba &ekivdel n uETpnon.

11. Me 1n yevvATpIa TTAAPWY poAoyiou cuvdedeuévn otnv gicodo COUNT
DOWN, (n eicodog COUNT UP oTa +5V), divovTag TTaApoUg va TTapaTnprosTe T
OUMTTEPIPOPA TOU KUKAWPATOG Kal va Th OIKAIOAOYHOETE.
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EPFTAZTHPIAKH AXKHZH 18

HMIAOGPOIZTHZ — MAHPHZ AOGPOIZTHZ

ZT1OXOI: 270 TEAOG TNG AoKNONG Ba TTPETTEL

— Na diapadlete Ta @UANa dedopévwy (data sheets) Twv O.K. 10U Ba Xpnoiuo-
TToINBouv oTnV AdoKnan.

— Na emAéyete Ta katdAAnAa O.K.
— Na koTaokeudlete nUIABPOIOTEG Kal TTANPEIG ABPOIOTEG.

— Na emaAnBeleTe TTEIPAPATIKA TN AEITOUPYIO KUKAWUATWY NUIGBPOoIoTWY Kal
TIARPWY aBPOIGTWV.

Huia8poiothg

Epyaoia:

1. Na peAetrioeTe Ta QUAAa dedouévwy (data sheets) Twv O.K. TTou Ba xpnaol-
potroinBolv atnv aoknon (11.x 74LS08, 74L.S86).

2. Na oxedidoete 10 didypaupa diacuvdiéoewyv (connection diagram) Twv O.K
kal va ouvdéoete LED oTig €é€68oug. Na oxedidoTe 10 KUKAWPO EVOUPUATWONG
Tou nuIaBpoioTh (BAETTe oxAua E.18.1).

3. Na mpaypatotroijoete 10 KUKAwua o€ “bread board”.

Zxnua E.18.1 KikAwua nuiabpoiorn

4. Na dwaete 6Aoug Toug duvaToug cuvdUaoUOUG AOYIKWV KATOOTACEWY OTIG
€10000uUG Kal, TTapatnpwvTag 1o LED (avappévo="1" A ofnaTtdé="0"), va CUPTIAN-
PWOETE TOV TTAPOKATW TTIVOKA:
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EIZOAOI E=0AOI

R | RO |O|>
~ (Ol |O|D

5. Na gAéyEeTte av 0 NUIaBpoIoTAG AEITOUpYEi CWATA, CUYKPIVOVTAG TOV TTaPa-
TTavw TTivaka Pe Tov TTivaka aAnBeiag Tou nuiabpoloTr Tou pabaTte oTn Bewpia.

MARpng aBpoicThg
Epyaocia:

1. Na peAetrioeTe Ta @UANa Sedopévwy (data sheets) Twv O.K. TTou Ba xpnol-
potroinBouv atnv aoknon (11.x 74LS08, 74L.S32, 74L.S86).

2. Na oxedidoete 10 didypappa diacuvdoéoewyv (connection diagram) Twv O.K
Kal va ouvdéoete LED oTig €€600ug. Na oxedldoete T0 KUKAWUA EVOUPUATWONG
Tou TTAf)poug abpoioTh (BAETTe oxAua E.18.2).

3. Na mpaypaTotroijoete T0 KUKAwua o€ “bread board”.

Zxnua E.18.2 KukAwpa mArjpoug abpoioth

4. Na dwoete 6Aoug Toug duvaTtoUug ouvdUACHOUG AOYIKWY KOTAOTAOE-
WV OTIG €10000UG Kal, TTapatnpwvtag 1o LED(avappévo™” | ofnotd="0"), va
CUPTTANPWOETE TOV TTAPOKATW TTiVAKA:
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5. Na eAéyete av o TTARPNG aBpoIoThG AEITOUPYEl CWOTA, CUYKPIVOVTAg TOV
TTAPATTAvVW TTivaKa PE Tov Trivaka aAnBeiag Tou TTAApoug aBpolioTh TTou uabare
oTn Bewpia.
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EPFAZTHPIAKH AZKHZH 19

AOPOIZTHZ - AGAIPETHZ ME O.K.

Z1oYO0I: 270 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na diapadete Ta @UANa dedopévwy (data sheets) Twv O.K. 10U Ba Xpnoiuo-
TToINBouv oTnV doKnan.

— Na emAéyeTe Ta KatdAAnAa O.K.

— Na KoTaoKeudeTe ABPOIOTEG-OPAIPETEG OUADIKWY APIBUWV.

— Na eTaAnBeleTe TTEIPAPATIKA T AEITOUPYIG KUKAWMPOTOS GBPOIOTA-GQaIPETN
OUOBIKWY APIBPWV.

Epyaoia:
1. Na peAetrioeTe Ta QUAAa dedouévwy (data sheets) Twv O.K. TTou Ba xpnaol-
potroinBouv oTtnv doknon (1r.x 74LS83, 74LS86).

2. Na oxediaoete 10 didypappa diacuvdéoewy (connection diagram) Twv O.K.
kal va ouvdéoete LEDS oTig €£600ug. Na oxedidoete 10 KUKAwWHPO Tou aBpol-
oTN-a@aIpETn duadikwyv apiBuwy (BAETTe Zxua E.19.1).

Zxnua E.19.1 KukAwpua abpoiati-apaipétn duadiKwy apibuwyv

3. Na mpaypaTotroijoete To KUKAwua o€ “bread board”.

4. Na TtotroBeTAcETE TO DIAKOTITN A 0TV €mmAoyn “mpdcBeson” (AoyikA KaTd-
otaon “0”), €101 WaTe To KUKAwWA va gival o€ B€an va Kavel TTpdcBean un TTpo-
OnNUACHUEVWY BUABIKWY apIBuwy 4 bits.
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5. Na TomroBeticeTe Toug duadikoug apiBuoug 0101 kai 0100 oTIg €106d0UG
A4A3A2A1 ka1 B4B3B2B1 avTioTOiXWwg.

6. Me logic probe | BOATOUETPO va eAEYEETE TIG AOYIKEG OTABUEG TwV aKPOdE-
KTWv 16, 4, 7,11 Tou OK 74LS83. lMoia n oxéon Tou apiBuoU TTou TOTTOBETACATE
oTiG Béocigc B4B3B2B1 pe autdv TToU U@aVviCETal QVTIOTOIXWGS OTOUG OKPODEKTES
16, 4, 7,11.

7. Mola gival n AoyikA KatdoToon TTou epgavicetal oTig eg0doug C4, 24533251,
Eival owoTo 10 ammotéAeopa; Na dIKaloAoyAoETE TNV aTTdvTnon 0aG.

8. Na tommobetroeTe Toug duadikoug apiBuoug 1100 kai 1001 oTig €106d0Ug
A4A3A2A1 ka1 B4B3B2B1 avTioTOiXWG.

9. Na etravaAaBeTe Ta Brparta 6 kai 7.

10. Na TotroBetrioeTe 10 dIOKOTITN A 0TV £TmAoyn “agaipeon” (Aoyikr Katd-
otaon “17), €701 WOTE TO KUKAWWQ va gival o€ BEon va KAVEl agaipean un Tpoon-
Moopévwy duadikwy apiBuwy 4 bits.

11. Na tommoBetroeTe Toug duadikoug apiBuolg 0110 kai 0011 oTig eI06d0Ug
A4A3A2A1 ka1 B4B3B2B1 avTioToiXwg.

12. Mg logic probe i BOATOPETPO va EAEYEETE TIG AOYIKEG OTABUEG TWV AKPODE-
KTWv 16, 4, 7,11 Tou OK 74LS83. lNMola n oxéon Tou apiBuoU TTou TOTTOBETACATE
oTIg Béoeig B4B3B2B1 pe autdv TTou epgpavideTal avTIOTOIXWG OTOUG OKPODEKTEG
16,4, 7, 11;

13. MNoia gival n AoyikA KatdoTaon TTou eavifeTal oTig 600U C4, 2433325 1;
Eival owoTd 10 ammotéAeopa; Na dIKaloAOYyAOETE TNV ATTAVTNOH 0OG.

14. Na To1T00TROETE TOUG duadIkoUg aplBuoug 0101 kar 0111 oTig e1I06doug
A4A3A2A1 ka1 B4B3B2B1 avTioToiXwg.

15. Na emmavaAdaBere Ta BrApaTa 12 kai 13.
16. Na dIaTUTTWOETE TO CUPTTEPATUATA OAG.
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EPFAZTHPIAKH AZXKHZH 20

EFTPA®H KAl ANATNQzZH MNHMHZ RAM

Z1o)0I: 2T0 TEAOG TNG AOKNONG Ba TTPETTEL

Na diapdalete Ta @UANa dedopévwy (data sheets) Twv O.K. pvnuwv 1ou Ba
XpnoligotroinBouv atnv &oknon.

Na ypagete dedopéva oe opiopévn dielBuvon TNG PVHANG.

Na diaBadgete dedopéva atrd opiopévn dieubuvon TG PVAUNG.

Na gAéyxeTe Tn AciToupyia piag oTaTikAg pvAung RAM.

Epyaocia:
1. Na peAetrioeTe Ta @UANa dedouévwy (data sheets) Twv O.K. TTou Ba xpnaol-
potroinBouv otnv doknon (1r.x. MK6116).

2. Na mrpaypaTtotroifoete To KUKAwpa o€ “bread board” 10 KUKAwua Tou oXi-
paTog E.20.1.

Zxnua E.20.1 KUkAwpa orarikng uvhung RAM
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3. Na dwoete Aoyikh katdoTaon “0” oTig ei06doug dieubuvocwv A4 wg A10
(autd yivetar yiati katd Tn d1adIKacia TNG AOKNONG Ol CUYKEKPIYEVES €i00D01 OV
Ba xpnoipotroinBoulv).

KUkAog eyypagng
1. Na evepyotroiioete To OK Tng pvAung (akpodéktng E =0).

2. Na dwoete G =1, waoTe ol eicodoI/£E0d0I dEdOPEVWY va AeIToupyoUv WG Ei-
00dol.

3. Mg Toug diakoTTeG £TTIAOYNAG B1euBivoewyv pvApung A3A2A1A0 va opioeTe
TN B€0n PYvAUNG oTnv oTroia BEAETE va eyypdweTe £va dedopévo (yia TTapddeiyua
yla Tnv TpwTn 6€on Tou mivaka E.20.1: A3=0, A2=0, A1=0, A0=0).

4. Me TOUG JIOKOTITEG el0aywyng dedopévwy DQ7-DQO va totroBeTroe-
TE, OTIG QVTIOTOIXEG €10000UG, TNV TTPOG aTroBrikeuan A&EN (yia TTapddeiyua yia
TNV TTpwTn B¢on Tou Trivaka E.20.1: DQ7=1, DQ6=1, DQ5=1, DQ4=1, DQ3=0,
DQ2=0, DQ1=0, DQO=0).

5. Na dwoeTe éva TTaAuo oTtov akpodéktn W . (n ouykekpiuévn gicodog eivai
uoviua “17, érav oniyuiaia yiverar “0” apxiler n diadikaagia eyypapng, kai érav ma-
VEABel oe “1” Ta Bedopuéva amobnkelovral oTnv emAgyuévn 8éon uviung”.

6. Na emmavaAaBere tn diadikagia Twv Bnudtwy 7, 8, 9 yia va atmmobnkeubBolv
Ta dedouéva, TTou Qaivovtal aTtov lMivaka E.20.1, oTig avTioToixeg B€0€IG uvAuNG.

Mivakag E.20.1

AIEYOYNZEIZ MNHMHZ AEAOMENA
A3 A2 Al A0 |DQ7 DQ6 DQ5 DQ4 DQ3 DQ2 DQ1 DQO
0 0 0 0 1 1 1 1 0 0 0 0
0 0 0 1 0 0 1 1 0 0 1 1
0 0 1 0 1 0 1 0 1 0 1 0
0 1 0 1 0 0 0 0 0 0 0 1
0 1 1 1 0 0 0 1 1 1 1 1
1 0 0 1 1 1 1 1 1 1 1 1
1 0 1 1 1 1 1 0 0 0 0 1
1 1 0 0 0 0 0 0 1 1 1 1
1 1 1 0 1 1 1 1 1 0 1 1
1 1 1 1 0 0 0 1 1 1 1 0
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KukAog avdyvwong

Mpoooyn: va atmroouvdéoete Toug dlakoTTITeG DQ7-DQO. Na peivouv povo Ta
LEDS.

7. Na mmapapeivel evepyotroinuévo 1o OK TG pvAung (akpodEKTNG E =0).

8. Na dwoete G =0, WOTE o €i000601/£€0001 BESOPEVWYV VA AsITOUPYOUV WG £€0-
dol.

9. Me ToUg OIaKOTITEG £TTIAOYNAG BleuBuvoewyv pvApng A3A2A1A0 va opioeTe
TN B€0on pvAuNng atrd Tnv otroia BEAETE va dlaBAoeTe Eva OedOUEVO.

10. NapatnpwvTtag Ta LEDS oT1ig £€€6doug dedopévwyv (avaupévo="1" | opn-
016="0"), va cuptrAnpwoete Tov lMivaka E.20.2.

Mivakag E.20.2

AIEYOYNZEIZ MNHMHZ AEAOMENA

>
w
>
N
>
=
>
©

DQ7 DQ6 DQ5 DQ4 DQ3 DQ2 DQ1 DQO

B Rk P P P O OO O O
B B P O O Fr P OO O
B B, O R OFP OFRr OO
P O O FP P P P O Fr O

11. Na ouykpiveTte Toug lNMivakeg E.20.1 kai E.20.2.
12. Na IaTUTTWOETE TO CUPTTEPATHOTA OAG.
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EPFAZTHPIAKH AZKHZH 21
METATPOIEAZ A/D

Z1éYol: 210 TEAOG TNG AOKNONG TTPETTEL:
— Na utroAoyiceTe TNV avaAuon péTpnong evog petatpotréa A/D.

— Na yvwpilete Tn Aeitoupyia evog petatpottéa A/D kal Tn diadikaoia pe Tnv
oTToia KAVEI TN METATPOTTH.

— Na BeATiwveTe TNV avaAluon pétpnong Tou petatpotréa A/D, OTav PETATPETTE
avaloyikd cAuata pe Tdon PIKpoTEPN aTtd 5 V.

Epyaoia:
1. Na peAetioete Ta data sheets Tou O.K. ADC0801.

Znueiwaon: Av o¢ diabétete To OK ADCO0801, utTopeite va XpnoIUOTIOINCETE
évav aAhov ADC Tng idiag oikoyévelag 6Trwg 0802, 0803, 0804, 0805.

2. Na KoTaoKeUudoeTe TO KUKAwUaA Tou XxnRuartog E.21.1 o€ bread board.

Zxnua E.21.1 Merarporréag A/D
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3. Na Tpo@odOTACETE TO KUKAWWUA hE + 5 V.

4. Na petproete v 1aon o1o Pin 9 (V.. /2). Me Baon autr) Tn pétpnon va
TTPOCOIOPICETE TN MEYIOTN AVOAOYIKN) TAoN (UE OKPIBEIO EKOTOOTOU) TTOU PTTOPEI
va petatpéwel o ADC.

5. Na utroAoyioeTte TV avdAuon PETPNONG TOU KUKAWPATOG Kal Ta TTHAIKA
IN

AvdAuon pétpnong

Va TO HETOPEPETE OTOV TTAPOKATW TTIVAKQ.

6. Na Tnv avaéAuon PéTpnong TTou utroAoyicaTe oTo BAua 5, yia k&be pia atmo
TIG AVAAOYIKEG TAOEIG V| TOU TTiVaKa, va BPEiTe TN WN@Iakn AEEn TTou avTIOTOIXE
0€ QUTEG KAl VO TNV KATOXWPNOETE OTNV avTioToixn 6€on Tou TTapakdTtw lMivaka
(©ewpnTIKES TIMEG).

7. TNa kABe pia a1ro TIg avaloyIkEG TAOEIG V| TOU TTiVaKd, VO TTPAyUATOTIOIOE-
TE TO TTOPOKATW BrpaTa:

* Na B¢oete Toug diakomTeg S,=H, S,=H kai S,=H.

* Na puBuicete pe 10 TTOTEVOIOUETPO R, TNV TGON V

* Na B¢oete dladoxika Toug diakomTeg: S =L, S,=L kai atn ouvéxeia S,=H kai
S,=L.

* MapatnpwvTag TG KataoTdoelg Twv LEDs, va Kataxwpnoete TNV WYneIoK

AéEn €€6doU oTtnv avrioToixn B€on Tou Trivaka (MpayuaTikeéS TIMEG).

Vin WHOIAKEX AEZEIX EZOAQY

Tdoeig

AvdAuon OeWwPNTIKES TIPEG MpayuaTIKES TIMEG
Vin(V)

HETPNONS 'y I'p Ip (D, |D.|D.|D.|D. |D.|D |D.|D |D,|D |D |D

7 6 5 4 3 2 1 0 7 6 B 4 3 2 1 0

1

1.5

2

3.5

4

8. Na cuvdéaete oto Pin 9 pia tdon DC 1.5 V.
9. Na erravaAdpete TIG epyaaieg Twv BnudTwy 5-7, yia KGO pia atrd TIG avaio-
YIKEG TAOEIG V| TOU TTAPAKATW TTIVAKA KAl VO TOV CUUTTANPWOETE.

’ vy, YHOIAKEXZ AE=EIX EZOAQY
;r/io(i\'/g) Aviuon OewPNTIKEG TIWEG MpaypaTiKeG TIHEG
wétenons (p_ | p_|p, D, |D,|D,|D,|D,|D,|D,|D,|D,|D,|D,|D,
1
1.5
2
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10. Na atroouvdéoete Tnv 16d0n 1.5 V ammé 1o Pin 9.
11. Na puBuioete Vv V, 01N PeyioTn Tipr ou mpoadiopicare oTo Bripa 4.

12. ©¢tovtag Toug dlakotreg: S =L, S,=L kai oTn ouvéxeia S,=H, S, =L kai Ta-
patnpwvTtag Ta LEDS, va onueiwoeTe TNV wn@iakh Aégn otnv £€0d0.

13. Na puBpioete v V| =0 V. Na 8¢oeTe Toug diakotrreg S =H kai S,=H. Moia
givalr n ynoeiakA AéEN TTou gp@avietal atnv £€€0d0; Eival auth n wneiakn AéEn n
avTioToixn TNG avaAoyikng Tdong eil00dou; MNati cuuBaivel auto;

14. MNoleg eivai o1 Aeitoupyieg Tou ADCO0801, éTav BEToupEe Toug dIAKOTITEG S, =L,
S,=L ka1 oTn ouvéxela S,=H, S =L,

15. Na mpoodiopioeTte TNV TG0 €£10680U V| VIO VA EPPAVIOTEI TNV £6050 N
wnoiaki AéEn 00010110 oTav:

a) 1o Pin 9 gival otov “aépa”

B) ouvdéetal oto Pin 9 tdon DC 1.5 V.
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EPFAZTHPIAKH AZKHZXZH 22

METATPONEAZ D/A

Z1oYOI: 270 TEAOG TNG AOKNONG TTPETTEL
— Na yvwpicete Tn Aeiroupyia evog petatpotréa D/A.

Epyaocia:
1. Na peAetioete Ta data sheets Tou O.K. DAC0808.

2. Na KoTaOKEUAOoETE TO KUKAWUA Tou XxnRuartog E.22.1 o€ bread board.

Zxnua E.22.1 Merarpoméag D/A

3. Na Tpo@0od0THOETE TO KUKAWHA YE TIG KATAAANAEG TAOEIG (aTTaITOUVTOI TACEIG
+12V, -12 V, + 5V, -5V o1 o110ieg TTAPEXOVTAI OTTO GUMMETPIKA TPOPODOTIKA).

4. Na dwoeTte ae Oheg TIg 10080UG (A, éwg A,) Aoyiki kataoTtaon HIGH.

5. Na ouvdéoete piIhiapTTepoueTpo ota onueia X (Pin 4) kai GND (Pin 2). Na
puBuioete TNV R , WOTE TO 6pyavo va PETPROEl PEUPA 00 PE -2 MA.

6. Na a1ToouvOETETE TO MIANIQUTTEPOUETPO KAl VO PBPAXUKUKAWCETE TO CNuEia
X, Y.

7. Na k&Be pia atmd TIG AOYIKEG KATAOTACEIG TWV EI00OWYV, TTOU QaivovTal OToV
Tapakdatw lMivaka, va utrohoyioeTe TV £€50d0 V, atro Tn oxéon:

V. = Veer ‘R (ﬁ+i+ﬁ+&+ﬁ+&+i+ As )
0 F

RREF

2 4 8 16 32 64 128 256
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Maparnpioeig

a. Emeidn 1o pedpa mpétel va gival 2 mA, pe dedopévo om V=5V, 101E R
mpétrel va gival 2.5 KQ. Ta peyaAltepn akpifeia, getd n pubuion Tou peluaTog
oTa -2 MA QTTOGUVOEOUNE TO POOCTATN R KOI HETPAUE TNV AKPIRK TIUA TNG avTi-
otaong Ry

B. Zmig e10680ug A, £wg A, BEToupe avaloya AoyikEg kataoTaoelg “0” ry “17.

y. [Na gukoAia oToug UTTOAOYIOPOUG PTTOPOUNE VO XPNOIUOTIOIOOUNE TOV I00-
duvapo TUTTO (I0XUEl yia peUpa 2mA):

_2mAR:

V
0 256

(128 A, +64 A, +32 A+ 16 A+
+8- A +4A+2A +1-A)

8. Ta atroTeAéoPOTA TWV UTTOAOYICHWY VA T KATOXWPHOETE OTOV TTOPAKATW
Mivaka:

AYAAIKH EIZOAOX ANAAOT'IKH TAZH E=OAQY, Vo

>
>

[y
N

A A A

3 4 5

>
>
>

o3
~
o

Me utroAoyioud Me pétpnon

r|lO|lO|O|O|O
P|lPrP|lO|O|O|O
PO, |O|O|O
P|lO|lO|FL,|O|O
r|lO|lO|O|O|O
ROl O|O|O|O
oO|lo|jlo|o|o©o (o
oO|lOoO|OC|OC | |O

1 1 1 1 1 1 1 1

9. Na dwoeTe dIadoxIKa OAEG TIG AOYIKEG KATAOTACEIG, TTOU AVOQEPOVTAI OTOV
mivaka, oTIg duadikEg €10000UG A, £wg A, Kal yia KABE TTePITITWaON va PETPATE
TNV TG0N €¢0d0u V. Ta aTTOTEAECUATA TWV PETPACEWY VO T KATOXWPIOETE OTOV
Tapardvw lMivaka.

10. Na OUYKpPIVETE Ta ATTOTEAETUATA TWV UTTOAOYICUWY PE TO AVTIOTOIXA TWV
peTPACEWY. Na DIKAIOAOYAOETE TIG EVOEXONEVES DIOPOPEG.

11. Mg Bdon Ta ATTOTEAECUOTA TWV PETPHOEWY, VA TTPOCOIOPICETE TN UETAROAR
TNG Téong €€6d0ou, 6Tav n duadikr| €i00d0¢ peTaBAAAeTal KaTd 1 bit.
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EPFAZTHPIAKH AZXKHZH 23

O XPONIZTHZ 555 QZ MONOZTA®HZ NMOAYAONHTHZ

Z1OXOI: 270 TEAOG TNG AOKNONG TTPETTEL:
— Na oxedialete kai va kataokeudleTe povooTadr) moAudovntr) pe 1o O.K. 555.
— Na emAéyete Ta KATAAANAQ €CWTEPIKA £€apTApATA yia va AdReTe oTnV €000

TaAUO pe emBupunTA didpkeia (t,,).
Epyaocia:
1. Na oxedidoete 10 KUKAwpa Tou oxAuartog E.23.1.

Zxnpa E.23.1 Movoorabrg moAudovnrig e 1o O.K. 555

2. Na kaTtaokeudoeTe 10 KUKAwPa o€ bread board pe TIuéG e€wTepIkwy €6apTn-
patwv: R, =470 KQ, C, =10 pF, R, =10 KQ, R, = 330Q, C, = 10nF.

3. A6 ToV TUTTO t = 1.1 - R, - C, va utroloyioete 10 Xpdvo TTou n £§050¢G TOou
O.K. 555 mrapapével oe HIGH o1d0un.

4. Na dwoete évav TTaApo trigger otnv gicodo 2 Tou O.K. 555 (ue pikpng didp-
KEIag Tieon Tou SIakdTIT S,) Kal va TTapatnpAoeTe Ty kardotaon tou LED.

5. Na emmavaAdBete Tn dladikacia Tou BAPATOS 4 yia va KATAVOAROETE TN A€l-
Toupyia Tou povooTadr TToAudovnth. Na ypdyTe TIG TTapaTnpAOEIS OOG.

6. Mg XpOVOUETPO VO UETPHOETE TO XPOVO t 10U 10 LED €ival avappévo.
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7. Na ouyKpiveTe TO XpOVO t, TTou METPROATE OTO B 6 pe TO XPOVo t, TTou

utToAoyicaTe aTo Brpa 3.

8. Kpatwvtag o1abepég Tig TIWEG Twv R, R, C, kai aAAadovtag kaBe @opd 1a
R,.C, va emavaoAdBete Ta Bripata 3 kal 6 Kal va CUUTTANPWOETE TOV TTAPAKATW

TTivaka:
R, C, Xpbvog t ue uTToAOYIOUO Xpbvog t He [VEarelalely]

470 KQ 10 uF

1 MQ 10 pF
330 KQ 22 uF

1 MQ 22 uF
220 KQ 47 uF

1 MQ 47 uF
330 KQ 100 uF
680 KQ 100 pF

9. Na JIaTUTTWOETE TO CUPTTIEPATUATA GAG.
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EPFAZTHPIAKH AXKHZH 24

O XPONIZTHZ 555 QZ A2TAOHZ NMOAYAONHTHZ

Z1oYOI: 270 TEAOG TNG AoKNONG Ba TTPETTEL:

— Na oxediadete kal va kataokeud@lete aatadr) ToAudovntr pe 1o O.K. 555.

— Na emAéyete Ta Kat@AANAa eEWTEPIKA EEaPTAPATA yia va AGRETE OTnV €000
KUpaTopop®n €TMOUPNTAG OUXVOTNTOG.

— Na petpdre kai va uttohoyilete Tov KUKAO epyaaiag (duty cycle) Twv Kuparo-
popowyv €6dou Tou O.K. 555.

Epyaoia:
1. Na oxedidoete 10 KUKAwPaA Tou oxAuatog E.24.1.

Zxnpa E.24.1 Aorabn¢ moAudovntig ue 1o O.K. 555

2. Na kaTtaokeudoeTe To KUKAwMa o€ bread board pe TIuéG e€wTtepikwv €apTn-
patwv : R, =2.2kQ, R, =100kQ, R, =330 Q, R, =330 Q, C, =47 pF, C, = 0.01
uF.

3. Na utroAloyioeTe: a) 10 Xpdvo TTou n £€€0dog Tou 555 cival oe HIGH oT1d0un
(toy): B) TO Xpovo ToU N £§odog Tou O.K. 555 eival ae LOW o1d8un (t,.), y) TNV
TEPIOdO TNG KUPATOPOPPRG £€6O0U.

4. Na TpopodoToeTe KOTAAANAG TO KUKAWUA.
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5. Na mraparnprioete 7o LEDs 1 ka1 2 (to LED 1 avdaBer 6tav n €€0dog cival
LOW, evw 10 LED 2 61av n £€0d0g cival HIGH)

6. Me XpOVOUETPO PETPNOTE TO XPOVO EVOG TTANPOUG KUKAoU (T =t +t ).

7. Na ouykpivete To Xpovo T 1Tou peTpricate oT1o BANG 6 pe To Xpovo T TTou
uttohoyioaTe oTo Brua 3.

8. Kpatwvtag o1abepég Tig TIWEG Twv R, R,, C, kai aAAadovtag kabe @opd ta
R, R,, C, va emravaAdBete Ta Bripara 3 Kal 6 Kal Vo GUUTTANPWOETE TOV TTOPOKA-
Tw TTivaka:

Xpovog T Xpovog T
R, R, C, . :
ME UTTOAOYIOUO | e pétpnon

22 kQ 100 kQ | 47 pF
100kQ | 100kQ | 47 pF
220 kQ 47 kQ 47 uF
33 kQ 47 kQ 100 pF

47 kQ 100 kQ | 47 pF

9. Na dIaTUTTWOETE TO CUPTTEPATUATA OAG.

10. Na amoouvdéaeTte amd Tnv £5odo Tou O.K. 535 (Pin 3) 1ig avmiotaoeig R,
R, kai ta LED 1, LED 2 kai va ouvdéoeTte TTaAuoypd@o.

11. Na tomoBetrioete mukvwty C, = 1 nF. Na 1a Cevyn avTioTAoEwWV:
a) R, =33kQ, R, =100kQ, B) R, =330 kQ, R, =100 KQ, y) R, =33 kQ, R, =47KQ
va oxeOIAOETE TIG KUMOTOPOPPEG £€6D0U. INa KABE KUJOTOPOP®PR VO UETPHOETE KAl
va UTTOAOYIOETE:

a) Tnv Tepiodo T

B) Tn ouxvortnTa f

y) Tov KUKAO epyaaiag (duty cucle).

12. Na OUYKPIVETE TA ATTOTEAECUATA TWV UTTOAOYIOUWY KOl TWV JETPACEWV.
13. Na dIaTUTTWOETE TO CUPTTEPATHATA 0OG.

14. Xpno1poTtrolvtag TTaAPoypd@o JITTARG &E0UNG, va OUVOECETE TO £va Kava-
NI TNV £6000 Kal To deUTEPO aTa AKpa Tou C..

15. Na JETOKIVAGETE TOV €TTIAOYEQ KAVAAIWY TOU TTaAPoypda@ou aTo “dual”.

16. Na petakivrioete Tov emAoyéa “AC, DC, GND” ato GND (kai Twv dUo Ka-
VaAIWV) Kal TOTTOBETACTE TIG OETHEG TTAvVW OToV 0pIfOVTIO GEova TNG 086vNG Tou
TTAAJOYPA®OU, LYOTE VO CUMTTITITOUV.
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17. Na petakivioeTe Tov emidoyéa “AC, DC, GND” (kai Twv 800 KavaAiwy) 010
DC. lMpooéxeTe TWPA va PN YETAKIVACETE TOug puBuIoTEG “Position” yia kavéva
Aoyo.

18. Na puBpiocete Ta: VOLT/DIV kai TIME/DIV, WoTe 01 KUJOTOPOPPEG Va gival
KaBapég kal aTabepég aTnv 086vn Tou TTAAPOYPAPOU.

19. Na TTapatnpACETE TIG KUPMOTOUOPPES KAl VA TIG OXEDIACETE.

20. Na peTpAoETE TIG EAAXIOTEG KOl YEYIOTEG OTABUEG TAONG Twv OUO KUMATO-
HOPPWV.

21. TMoieg gival ol aTaBUEG TAONG TTOU 0 TTUKVWTNG C, apxidel va goprticeTal Kal
va ekopTigetal; Na Tig ouyKpiveTe pe TIg TIpEG 1/3 V. ka1 2/3 V..

22. Moia givar n Aoyikn KataoTacn Tng €£600uU OTav 0 TTUKVWTAG QOPTICETal KAl
TTOI0 OTAV EKQOPTICETAl;

23. Na d10TUTTWOoETE TO CUPTTEPATUATA OAG.
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®YAAA AEAOMENQN O.K.
(DATA SHEETS)



70 PYNN\A AEAOMENQN




PYANA AEAOMENQN 71




72 PYNN\A AEAOMENQN




PYANA AEAOMENQN 73
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PYANA AEAOMENQN 81
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PYANA AEAOMENQN 83




84 PYNN\A AEAOMENQN




PYANA AEAOMENQN 85
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PYANA AEAOMENQN 87
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PYANA AEAOMENQN 91




92 PYNN\A AEAOMENQN




PYANA AEAOMENQN 93




94 PYNN\A AEAOMENQN




PYANA AEAOMENQN 95
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ONOMATOAOTIA O.K.

ZHMAZIA

KQAIKOZ

KaraokeudoTpia ETaipeia

SN (Texas Instuments)
DM (Fairchild)

Meproxn Oeppokpaciog

74 (0° C - 70° C yIa EUTTOPIKEG EQAPUOYEG)
64 (-40° C - 85° C yia BIounxXavikEG EQAPUOYEG)
54 (-55° C -125° C yia oTpaTIwTIKEG EQAPUOYEG)

Texvoloyia Karaokeung

S (Schottky)

LS (Low-power Schottky)

ALS (Advanced Low-power Schottky)

HC (High-speed CMOS TTL)

HTC (High-speed CMOS TTL compatible)
C (CMOS)

00 (4 muAeg NAND 2 €106dwv)

02 (4 muAeg NOR 2 €1060wv)

04 (6 TTUAeg NOT)

08 (4 TTUAeg AND 2 €1060wv)

32 (4 mUAeg OR 2 €1060wv)

86 (4 TUAeg XOR 2 €106dwv)

112 (2 J-K flip-flops)

138 (ATrokwdIkoTToINTAG 3X8)

148 (KwdIkoTroINTAG TTPoTEPQIATNTAG 8X3)
151 (MoAuTTAéKTNG 8 €£160dWV)

MpoalpeTIKN KATAANEN
TPOTTOU OCUCKEUNTiOG

D/DW (SOIC - Small Outline Integrated Circuit)
DB/DL (SSOP)

DGG (TSSOP)

FK (LCCC)

N/P (PDIP- Plastic Dual In Package)

NS (SOP)

Moapddeiypa

DM 74LS00P
4 moAeg NAND 2 €1060wv TngG eTaipeiag
Fairchild og TTAQOTIK) cuoKeuaaia
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EYPETHPIO O.K.
1. Katd apiOunTiki ogipd

7400 4 TTUAEG NAND 2 €1000WIV ...t 11,70
7402 4 TTUAEG NOR 2 E€1000WIV ...vvvieeeiiiiiie et e 12,72
7404 B TTUAEG NOT it e e 7,72
7408 4 TTUNEG AND 2 EIGOBWV ..ot 8, 50, 51,73
7410 3 TTUNEG NAND 3 EI0OBWV ...t 73
7411 3 TTUNEG AND 3 EIGOBWIV. ...t 74
7420 2 TTUAEG NAND 4 E€1000WV ...ttt 75
7421 2 TTUNEG AND 4 EI0OBWIV....ccoiiiiiiiiiiiieeee e 76
7427 3 TTUAEG NOR 3 EIGODUIV ..ot 77
7430 1 TTUAN NAND 8 €1000WV ... 78
7432 4 TTUNEG OR 2 EIGOBWIV....iviieeee ettt 9,51,79
7442 ATTOKWOIKOTTOINTAG BCD G€ BEKADIKO ....vvvveeeiiiiiee e 31, 80
7447 ATTOKWOIKOTTOINTAG BCD G€ 7 THAMOATA .eeeeeeviiiieee e 47,49, 81
7448 ATTOKWOIKOTTOINTAG BCD GE€ 7 THAMATA ..eoveiiiiiieeeeiiiiiee e 82
7474 2D fliP-FlOPS v 37, 40, 83
7483 MapdAANAOG dUAdIKOG aBPOIOTAG 4 DitS....ceeeeiiiieeeiiieee e 53, 84
7485 ZUyKpPITAG HEYEBOUG BUO 4-bits SUadIKWYV ApPIBUWV................. 21,85
7486 4 TTUNEG XOR 2 EIGOBWV ... 13, 50, 51, 53, 86
7490 BCD QTTAPIOUNTAG iiiiieeeeiiiiee ettt 47, 87
74112 2 J-KAlP-FIOPS .ot 38, 44, 88
74138 ATTOTTOAUTTAEKTNG 1X8 /ATTOKWAIKOTTOINTAG 3X8 ..o 29, 89
74147 KwdikoTtrointAg TrpoTepaidtnTag amod 0ekadiko oe BCD.......... 33, 90
74148 KwaIKOTTOINTAG TTPOTEPAIOTATAG 8X3 ....iiiiiiiiieeieeeee e 91
74151 TTOAUTTAEKTNG 8 EITODWIV ..eeieiiiiiee ettt 92
74193 Z0yXpovog ap@idpopog duadikog ammapiOunTtig 4-bits ........... 49, 93
74194 evikng xprong Kataxwpntrg OAicbnong 4-bits.................... 42,94
74293 AcUyxpovog dUadIKOG ATTAPIOUNTAG 4-bitS .....eeeeeiiiiiiee e 95
ADCO0801  METOTPOTTEAG A/D ...ttt 58, 96
DACO0808 MeTATPOTTEAG DA ..ot 61, 96
MK6116 27aTIKA) MVAUN RAM 2K ..o, 55, 97
555 KPOVIOTIIG weeeteeeeie ittt ettt e e e e e e e e e e 63, 65, 98

2. Katd aA@afnTiki ceipd

Flip-flops

7474 2D flIP-FlOPS .eee et 37,40, 83
74112 2 J-K lip-FIOPS .-vveeeeie e 38, 44, 88
ABpoIoTEG

7483 MapAdAANAOG BUABIKOG ABPOIOTAG 4 DitS...ceeeiiiiieeciieee e, 53, 84
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AtrapiBuntég (Counters)

7490 BCD OTTOPIOHNTIG eieieee ettt ettt 47, 87
74193 2 UyxXpPOovog au@idpopog duadikdg amapiBunTig 4-bits ............ 49, 93
74293 AcUyxpovog dUadIKOG atrapIBUNTAG 4-bits .......eeeeiiiiiiiiiiiieeeee 95
ATtrokwdikoTtroinTég (Decoders)

7442 ATTOKWOIKOTTOINTAG BCD G€ OEKADIKO ....eveeeiiiieeeeiiiieeee e 31, 80
7447 ATTOKWOIKOTTOINTAG BCD G€ 7 THAMOTA . e 47, 49, 81
7448 ATTOKWOIKOTTOINTAG BCD GE€ 7 THAMOATA ..eeeiiiiiiiieeeiiiiiee e 82
74138 ATTOKWOIKOTTOINTAG 3X8.ci it 29, 89
AmroroAuTTAékTEG (Demultiplexers)

74138 ATTOTTOAUTTAEKTNG TX8 oo 29, 89
Kataxwpntég (Registers)

74194 levikng xpriong Kataxwpntrig OAiobnong 4-bits .................... 42,94
Kwdikotrointég (Encoders)

74147 KwdikotrointAg TrpoTepaidTnTag amod dekadiko o€ BCD .......... 33, 90
74148 KwdIKOTTOINTAG TTPOTEPAIOTNTAG 8X3..eiiiiieiiee it e e 91
MeTaTpotreig A/D kai D/A

ADCO801  METOTPOTTEAG A/D ..t 58, 96
DACO0808 MeTaTPOTTEAG D/A ... 61, 96
Mvnpeg

MK6116 Z1amiK MVARN RAM 2K .. 55, 97
MoAutrAékTeg (Multiplexers)

74151 TTOAUTTAEKTNG 8 EIGOOWIV .t 92
MOAeg

AND

7408 4 TTONEG AND 2 EIGOBWV .o 8,50,51,73
7411 3 TTUAEG AND 3 E1I0OOWIV. ..cceeiiiiiiieeiiiiie et e 74
7421 2 TTONEG AND 4 €1000WIV.....eeeeiiiiiiee et 76
NAND

7400 4 TTONEG NAND 2 €100V ..cceveiieeeeeiiecciiiieeieeee e 11,70
7410 3 TTUAEG NAND 3 E100BWIV .t 73
7420 2 TTUNEG NAND 4 E1000WV ..ceeiiiiiiiieiiiiiiee et 75
7430 1 TTUAN NAND 8 EI0O0WV ...t 78
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NOR

7402 4 TTUAEG NOR 2 EIGOOWV ...coeeeeeeeiiiiiieeete et 12,72
7427 3 TTUAEG NOR 3 EIGOOWIV ..ottt 77
NOT

7404 B TTUAEG NOT ..ot e e enaee e 7,72
OR

7432 4 TTUAEG OR 2 €1000WIV...ceveiieeeieiieeciiiieeeeeee e 9,51,79
XOR

7486 4 TTOAEG XOR 2 €EIGOBWV .o 13, 50, 51, 53, 86
JUYKPITAG hEYEBOUG

7485 2uyKpITAG pEYEBOUG BUO 4-bits SuadIKWV APIBUWV.................. 21, 85
XpovioTég

555 Da{oT0) [0 1 1o R URTPPPRRR 63, 65, 98
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TTWANON Kal Bev QEPEI TNV TTAPATTAVW EVOEIEn Bewpeital
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dlatdagelg Tou apBpou 7 Tou vopou 1129 tng 15/21 MapTiou
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