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Oépail [2,5 povadeg—35°]
Yag Sivetal we eloodog n kupatopopdr poroylot CLK Tou MapakATw OXAUATOG. XpNOLULOTIOLWVTOC WG aKOAOUBLaKA
otolela éva petpntn 4 Suadikwv Pndiwv kat £va FF tng emhoyng oag, MPOTEIVETE oUYXPOVO AKOAOUBLOKO KUKAWUA
yla tn dnuloupyia tTng Kupatopopdng (5-8).
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Elval mpodavég otL B€houpe éva akohouBlakod otolxeio to omoio Ba aAlalel katdotaon Kabe 5 1 kaBe 8 KUKAoUC, avaloya pe
Vv €£060 Tou METPNTH. AV CUVETIWG XPNOLLOTIOLICOUE EVOV UETPNTH UE oUYXpPovo onua kabaplopou, Ba mpémeL va Tov
adriooupe va PeTpdel and 1o 0 €éwg To 4, va tov pundeviloupe, vo Tov adpnooupe va PETPAsL amd to 0 £wg to 7, va Tov
unéevitoupe katl TAAL ano tnv apxr. Kabwg oto Bghoupe oto mpwto Stactnua n €€060¢ poag va sival 0 kot oto deutepo 1,
KaTaAyoupe otnv €€AC ouvlbrikn UNdevVIoUoU YLa TO PETPNTH LA :
((Eéodog akoAoubiakoU otolxeiou == 0) and (uétpnon == 4)) or
((Eéodoc akoAoubiLaxkoU otolxelou == 1) and (uétpnon ==7)) or reset

Av ouvenwcg emihé€ou e £va TFF yla akoAouBLako otolxelo, maipvoupe to akoAouBo KUKAWUA :
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Mropeite va miotonoljoete TNV opOR Aeltoupyla TOU MOPONAVW KUKAWUATOC XpnoLUomolwvTag tnv akdéAoubn
nieplypadr tou :
module five_eight (clk, reset, f_e);
input clk, reset;

output f_e; module test();
reg[3:0] count; reg reset;
reg  myff; reg clk;
wire tog; wire f_e;
assign tog = ((count == 4'h4) & ~myff) ? 1'b1 : initial
((count==4'h7) & myff) ? 1'b1: begin
(reset) ? 1'b1: 1'bO0; ck=1;
reset = 0;
always @(negedge clk) #2 reset = 1;
if (reset) myff <= 1'b0; #5 reset = 0;
else if (tog) myff <= ~myff; end

always @(negedge clk)
if (tog) count <= 4'h0;
else count <= count +1;
assign f_e = myff;
endmodule

always #5 clk = ~clk;

five_eight i0 (clk, reset, f_e);

endmodule



Ofpa 2 [2,5 povadec—37°]
Xpnowomnowwvtag T FF wg akolouBlakd otolyeia, Swote KUKAwUA Ll0odUVAUO e TO epPwAEVUEVO VTG TG PAL,
TIOU amelKOVIETAL OTO MAPAKATW OXNMOTIKO. Ta X avamaplotolv Toug cuvdéopoucg tng PAL mou €xouv peivel
AOLKTOL KATA TOV MPOYPAMUATIOUO TNG.
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H mopatipnon Tou KUKAWHATOG OTOKAAUTITEL OTL MpOoKeltal yia XAK pe 2 ewoodoug (x kal y) kot €€0do z.
Kataypadoupe tig e€lowaoelg e€060U Kal EMOUEVNG KATAOTAONG KOL EXOULLE :
z=xy'Qo+yQ: + ¥y (1)
Qo(t+1) = Do(t+1) = 2 + zQg + Y, n omoia Adyw tng (1) yiveral :
Qo(t+1) = Do(t+1) = (x +y + Qo) (' + Q1) + yQuQo + Y = %y + XQ'1 + ¥Q'1 +¥ Qg + Q'1Qo + ¥QQo + Y’ =
Y +x@5+ Q1+ Q1Qo+ QQo=y +Q'1+ Qo
Qu(t+1) = Dy(t+1) =x +y'Q";
Me Baon TL§ MoPAMAvVW EELOWOELG KOATOOTPWVOULE TO TIVOKA PETOBACEWY TOU KUKAWUATOC KAl TIG ELl008oug Twv T-
FF oto loobduvapo kUkAwpa. Mpodavwe n uhomoinaon tng e€66ou v alAdlel 6To L0OSUVOUO KUKAWUAL.
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Ao Tto Tivaka givat T, (X, y, Qi, Qo) =21(0,1,2,3,6,7,8,9,12,13) kaw T, (x, y, Qi, Qo) =2 (0, 2, 4, 8, 10, 12). H
amAomnoinon twv mapanavw Sivel T, = XY+ (x @ Qi) kot T, = Q'o(Q’; +Y’), mou pali pue tv (1) pag divouv t
{ntolupevn vuhomoinaon.



Ofupa 3 [2,5 povadec—30°1]
Aidetal To KUKAWUA :
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Znteital va Swoete pla Llooduvapn UAOToiNGr Tou, XPNOLUOTIOLWVTAG UL 600 To duvatov pikpotepn EEPROM. H
andvtnon oag Ba pénel onwodnAmote va nepAaBAVEL :

e To péyebog tng EEPROM mou Ba xpelaoteite.

e Ta neplexoueva kabe Béong tng EEPROM.

e Eva oxnuatiko diaypappa, mou Ba deiyvel mwg Oa cuvbebel kaBe ypapur dieubuvoswv tng EEPROM Kal og

TIOLEC YPOPUEG SeSopEVWY TNG, Ba tpokVPouV oL INTOUEVEG CUVAPTIOELG.

MapatnPoUUE MWG 0TO KUKAWUA LaG UAOTOLoUVTOL 5 cuvaptioelg (S4-Sp) Twv 4 petafAntwy. Kataotpwvoupe tov
Tiivaka aAnBeiog Toug.

A | B | C| D | AAAA B3B,B1Bg Cin $4555,5:S0
0|00 | O 0000 1010 0 01010
0|0 ]0 |1 0000 1110 1 01111
0Oj]0|1]O0 0100 1010 0 01110
0]0|1]1 0100 1110 1 10011
0]1]0]O0 0010 1110 0 10000
01|01 0010 1010 1 01101
Oj]1]1]O0 0110 1110 0 10100
O] 1|1]1 0110 1010 1 10001
110|010 0010 1010 0 01100
11001 0010 1010 1 01101
110|110 0110 1010 0 10000
11011 0110 1010 1 10001
11100 0100 1010 0 01110
1|10/ 1 0100 1010 1 01111
1111|060 0000 1010 0 01010
1111 0000 1010 1 01011

A6 TOV TivoKa TIPOKUTITEL OTL Sy = D Kol CUVETIWG eV amalteital UAOTIOlNoN e UVAKN QUTAG TG cuvdptnhonc. MNa
TNV uAomoinon Twv UToAOLMIWY cuVAPTHCoEWV Ba XpelaoToU e HVAUN 16 Béoewv Twv 4 Suadikwy Yndiwv ava Bon.
Ye KABe Béon pvnung amobnkevovtal ta 4 mo onuavtika Ynoia tng tedevtaiag othAng Tou Mo MAvw Ttivaka. Ma
TNV UAomoinon TwV OUVOPTACEWYV, oL UETAPANTEG ouVOEovTOl OTIC YPOUMEG OSleuBuvoewv avaloya He TN
ONUOVTLKOTNTA TOUG OTO TOPOTAVW TIVaKO KOL Ol GUVAPTNOELS TIPOKUTITOUV amo TIG ypauuéc Sdedopévwy. To
{ntoLpevo Staypappo ival to akdAouvbo :
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Ofpa 4 [2,5(=1,5+1,0) povadeg —30°]
Jag 6ibetal éva ohokAnpwpévo ROM 2764. To oAokKANpWHUEVO QUTO TOPEXEL UVAUN 64 Kbit, e opyavwon 8K (8192)
B<oeLc kal 8 duadika Yndia ava Bon.

e Ocswpeiote enefepyaotn pe aptnpieg dtevBlvoswv Kal Sedopévwy twv 16 kat 8 duadikwv Pndiwv avtiotolya.
Awote og Aoyikd Slaypappa tnv amapaitntn Sltaclvdeon wote 1o 2764 va kKaAlLPeL To xwpo SteuBlivoewv mou
gekva amo tn 6tevBOuvon pvAung AOOOex.

e Xpnoworowwvrtag Aoy SSI / MSI Seifte mwe pnopsi to 2764 va petatparnsi oe pioe ROM pe opydvwon 64K
(65536) B¢oswv pe 1 Suadikd Yndio ava B£on.

To ohokAnpwHévo pag €xel 8K Béoelg = 2'° Béoelc koL ouvenwe xpetddetal 13 Suadika Pndio Sleubvvoewy ya T

TIPOCTIEAQCT) TOU. JUVETIWGE AV TO TOTIOBETHOOUE OTN MEPLOXN UVANG TToU EKLvA amo tn B€aon A00O, Ba KAAUTITEL TO

akoAouBo gupog SleuBuvoewy :

A000,, = 1010 0000 0000 0000
A001,,=1010 0000 0000 0001

BFFF,e=1011 1111 1111 1111
Oa MPEMEL CUVENWCE VO AavTa o KABe mpooméAacn mou €xel SlevBuvaon tng omolag ta 3 mpwta Yndia eivat 101,.
MTopoULE CUVEMWE VO XPNOLUOTOLCoUE auTtd ta Pndio ylo tTnv €mhoy Tou oAoKANpwUEVOU Kal OAQ T
umolouna ya th SteuBuvolodotnon Tou. EToL To InToupevo AoyLko Slaypappa eival to akoAouBo :
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M pvApn 65536 = 2'° Béoewv Ba Séxetar pla SteVBuvon twv 16 Suadikwv Yndiwv. Mmopolue vo
xpnotpornotjoou e ta 13 and autd (ouvnBwc Ta MEPLOGOTEPO CNUAVTLKA) yLa Tn poomeAacn piog 8adag Pndiwv
Tou elval amoBnkeuuéva evtog Tou 2764, cuvOEOVTAC Ta OTLG YpaUpES SleuBuvoswyv Tou. Ta urtdAouta 3 Ba mpenel
va Ta XPNOLUOTIOLOOUE WOTE va eTUAEEOUE TO éva amo Tta 8 duadika Pndia mou eudavilovtal oTiG YPAUUES
6ebopévwy Tou. AUTO UMOPOUUE VA TO EMITUXOUUE XPNOLUOTIOLWVTAC €vav TIOAUTIAEKTN 8 o 1 pe 3 YpOpUEG
emAoyng. EvBelkTIkO Aoyiko Sldypappa elval To MapaKATw :
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