EZETAZEIX IOYNIOY 2009
O¢pa 1 [3,0 povadeg — 35°]
Aibovtal ta apakdtw duo ouyxpova akoAoublakd KukAopatd, Iou 1o Kabéva rnaipvetl eioodo X kat rapayet
v £€§odo Y. Egetdote av auta ta dvo kukAopata eivat iwooduvapa.
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Eotw Q2 to FF nou napdyet oe kabe oxnua v €§odo kat Q: 1o addo. H avaduon kaBe oxnuatog pag divert :

X QQ(t) Ql(t) Dg(t+1) D](t+1) Jg(t'i'l) Kg(t"'l) J](t+1)=K1(t+1) QQ(t+1) Q](t+1)
0 0 0 0 1 1 0 0 1 0
0 0 1 0 1 0 0 1 0 0
0 1 0 0 0 1 0 0 1 0
0 1 1 1 1 0 0 0 1 1
1 0 0 1 1 1 0 1 1 1
1 0 1 0 1 0 1 0 0 1
1 1 0 1 0 1 0 0 1 0
1 1 1 1 0 0 1 0 0 1

ortou Qz(t+1) xat Qi(t+1) ot €§odot twv FF tou 6eflou oxrjpatog, plag Kat yia 1o aplotepd OXpa auteg eivat
ioeg pe Do(t+1) kat D4(t+1). 'Etot maipvoupe ta akoAouBa draypdppata Kataotdoemy :

[Tapatnpoupe Ot mmapd to OTl KAl ta OUO0 KUKAGUATA €XOUV &€va BaoikO KUKAO TPlOV KATAOTACE®WV, OTO
aplotepd KUKA®PA 0 KUKAOG autog, o avtiBeon pe to 6e§10 oxrpa priopel va mapdayet yia dUo ouvexXoOpevoug
®POoAoYlaKoUG raApoug 1. Zuvenng ta 2 autd KukAepata dev eival iooduvapa.

Oipa 2 [2,0 povadeg - 15°]
Becwpeiote pelg Kataxwpnteg rapdAAning e1066ou - nmapdAAning e§6dou, v 4 duadikav Yneieov o kabévag,
EVEPYOITOIOUNEVOUG e T BETIKT] akpr] Tou poAoyloU Kkat ouvdedepévoug e toug 2 evaAAaKuKoUg TPOITtouUg ITou
gaivovtal ota napakdtw oxnpata. Oewpeiote ermiong OTl 01 APXIKEG TIHEG TOV KATAXMPNTIOV £ival Ayvwoteg.
Znteital va OUPMANP®OOETE OTd MAPAKAT® XPOVIKA OStaypappata, 1g TipeEg tov £§0d6wv (b3...b0, ¢3...cO0 kat
d3...d0) oto Sekadikod, urodEIKVUOVTIAG T AEITOUPYIKOTTA TOV KATAX®PN IOV 0 KAOe ouvdeor).
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[2,5 povadec — 35']

Zxedraote Evav petpntr) o va exktedet v akodoubBia pérpnong 0, 1, 2, 3, 6,0, 1, ... :

e Xpnowornolwviag éva oAokAnpwpevo 74161 kat tig edaxioteg duvatég rmuAeg.

e Qg twuxaio aroAoublaKO KUKAGUA, TOU OIoiou 1) Kataotaorn eivat kat n £€§odog. Xprowporoleiote Lovo
apvnuka akportupodotnta JK FF kat akodouBeiote otpatnyikr] eAdX10ToU KOOTOUG.
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I'a 5 xataotdoelg Oa xpetaotoupe 3 FF. O mivakag KAtaotdoemv €Xel ©G €EN1G :

Qa2(t)  Quft)
0 0
0 0
0 1
0 1
1 0
1 0
1 1
1 1

Qo(t)  Qo(t+1)
0 0
1 0
0 0
1 1
0 X
1 X
0 0
1 X

Qi(t+1)  Qo(t+1)
0 1
1 0
1 1
1 0
X X
X X
0 0
X X

Js Ko Ji1 Ky
0 X 0 X
0 X 1 X
0 X X 0
1 X X 0
X X X X
X X X X
X 1 X 1
X X X X

Jo Ko

X O XXX~ X
XX XX = X=X

[Ipogavag sivat Jo = Q1Qo, Ko = Ko=1, J1=Qo, K1=Q2 kat Jo=~Q2, p& mipo@avr) vdoroinon.
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Oipa 4

[2,5 povadsg — 30']

Zxedlaote 10 KUKA@PA evog kataxepnt) 3 duadikev yneiov pe Vo s§wtepika onpata E; kat Eo ta oroia
€AEYXOUV 11 A£1TOUPYia TOU KATAXMPITI] KATA TOV £rOPeEVO KUKA0. O Kataxwpntrg pag 0édoupe va extedel g

MAPAKAT® AETTOUPYIEG:

E; Eo Aszttoupyia kataxepntn
Zelplakr) @opt®orn tou aplbpou azaiaoe, Ta bits Tou oroiou rmapexovial arno pia
0 0 efotepkn) €icodo A (YroBéote Ot mapexetat éva bit avd wpoloylakd maApo
SeEKIVOVTAG arto 1o Atyotepo onpaviuko bit).
0 1 [TapdAAnAn @optwon tou aptdpou B=bzb:bo, ta bits tou omoiou napéxovial aro
TG e§wtepikeg e100860ug b2, b: kat bo.
1 0 Kapia aAdayn.
AmAaolaopog g Tpng Tou Kataxepnt. [a ) ouykekpipévr Asttoupyia kat
eneldr) to arotéAeopa anattetl 4 bits yia v arnobnkeuor) tovu, éxete ot 61abeor)
1 1 oag éva D Flip Flop ywa v anofrjkeuon tou meplocdtepo ONPAVIIKOU YPr@iou

tou artotedéopatog. Katd 1 Sudpkrela OAwv tov dAA@V AsToupyleov  Tou
Kataxopnt) to ouykekpipevo D FF Ba mpémet va datnpel avaddoiota ta
b6ebopéva tou.

‘Exete ot 61abeor) oag 3 SR Flip Flops kat 1 D Flip Flop, 6Aa mupodotoupeva ot Ostikr akpr,
roAurtAékteg 4-oe-1, 1 moAurAéktn 2-o0e-1, 1 muAn AND kat 6oeg rmudeg NOT xpetradeote.
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	Σχεδιάστε το κύκλωμα ενός καταχωρητή 3 δυαδικών ψηφίων με δύο εξωτερικά σήματα Ε1 και Ε0 τα οποία ελέγχουν τη λειτουργία του καταχωρητή κατά τον επόμενο κύκλο. Ο καταχωρητής μας θέλουμε να εκτελεί τις παρακάτω λειτουργίες:
	Έχετε στη διάθεσή σας 3 SR Flip Flops και 1 D Flip Flop, όλα πυροδοτούμενα στη θετική ακμή,  έως 6 πολυπλέκτες 4-σε-1, 1 πολυπλέκτη 2-σε-1, 1 πύλη AND και όσες πύλες NOT χρειάζεστε.

