Noywn Zxediaon Il - lodviog 2011
Yninpxov Siadopeg oelpég Ospdtwy. NapakdTw UIAPYXOUV EVEEIKTIKEC AUCELC VI KATIOLOL OELPAL LOVO.
Oépal (2,0 povadec)
310 cUYXPOVO AKOAOUBLOKO KUKAWLLO TOU TTAPAKATW OXHILATOC XPNOLUOTIOLOUVTAL TTOAUTIAEKTEG 2 o€ 1 e ofjua eMAOYAG TO S Kall
D flip flops. Zntouvratr : (1) Na efnynoete tn Aettoupyla tou KUKAWHOTOG Kal (2) No CUMMANPWOETE OTIC TAPAKATW
KUMOTORopdEC TIG £€060UG Q3 €W Qp TOU KUKAWKATOG o€ Suadikr popdr, OMwe akpLBWE KoL oL TLEG TWV ONUATWV |3 WG lo.
s
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Andvtnon

(1) Otav to s ival 0 ot elcodol Is...Ip 0dnyouv Tig eloddoug twv D flip flops, dpa éxoupe mapaAAnAn ¢poptwaon. Avtibeta, otav
to s eivat 1, n eloodog D, obnyeitat amnoé to Qz, N D; and 1o Q, kat n Dy amnod to Q;, dpa £Xoupe oAioBnon mpog ta defld. Itnv
elcobo D3 obnyeital to onfpa X. JUVEMWC, TMPOKELTAL yla KUKAwuo kotaxwpnti 4 dvadikwv Ynoiwv, pe kavotnta
napdAAnAng ddptwang r oAicOnong rpog ta S€Ld katd tnv omolo to MSB (Qz) TpoEpXeTaL amo T CELPLAKN E(0080 X.

(2) TV auto to unogpwtnua Ba mpémel va npooéfoupe otL ta flip flops elval apvnTikd akpomupoSoToUEeEVA KOl CUVETTWG HAG
evbladpEpouv HOVO Ol TIHEC TWV ONUATWY KATA TNV KATEPXOUEVN OKUA TOU poAoylol. Av og aUTEG To s elval O éxoupe
avtypadn otnv £€£060 g aptnplag ls...lp evw av to s ival 1 oAloBaivoue Tt TPonyoUEVN TLUN TOU Katoaxwpentr pia 0éon
npog ta 6e€1d, Balovrag oto MSB TNV TN TNG €L0660U . H {nTtolpevn kupatopopdn daivetal mapanavw.

Oépa 2 (3,0 povdadeg)

Mpoteivete éva KUKAWA TO omolo va rapayet otnv £€086 tou tv akoloubia 14, 2, 27, 19, 14, 2, 27, ...

Andvtnon

Kat’ apxnv npenet va £xoupe Eekabapiosl OTL GAAO oL TOAVEC KATAOTACELG OTLG omoleg propel va Bpebel éva KUKAwHA Kot GAAO
n €€060¢ mou napadyel og kaBe katdotaon. MapatnpoUpe OTL OL KATAOTACELS OTLG omtoieg unopel va Bpebel to {nToupevo
KUKAwua glval 4. Zuvenwg xpelalopaote (kat’ edayioto) 2 flip flops kat adol e pag Tibetal kavévag meplopLopog Ba
xpnotuonotnooupe T flip flop €otw T, kal Ty. Mpaktikd oxedlaloupe evav duadikod petpntn 4 katoaotaoswy (00 > 01 - 10 > 11
- 00 ...), onote €xoupe Tov NG THivaka LETABACEWY :

Tpéxouoa Kardotaon Enduevn Kataotaon T T
Qi(t) Qoft) Qi(t+1) Qo(t+1) ! ’

00 01 0 1

01 10 1 1

10 11 0 1

11 00 1 1

Kal podavwg eival T;=Qg kat Ty = 1. 2To SeUTEPO 0TASLO OXESLATOUE TO KUKAWMA €660V, SnAadn éva cuvduaOoTIKO KUKAWA
TIOU avAAoya LE TNV KOTAoTaoN Mou eipaocte Ba apayel tTnv KatdAAnAn £€06o. Apou n péyotn os T £€060¢ mou £xou e eival
10 27, xpelaldpaote 5 Suadikd Pndia yla tnv avamapdctach the e€680u, €0Tw Ry, Rs, Ry, Ry kat Re. Ma to KUKAWHO 0UTO
£xoupe tov akohouBo mivaka aAfBelag :



Eicobog (tpéxouvoa kataotaon) Efob0¢
Qi(t) Qoft) RiRsR;R; R,

00 01110

01 00010

10 11011

11 10011

ATt 6mou éxoupe OTLR; =Ry =Qy, R3=Qp’, Ry = Q;'Qy" = (Q1+Qg)’, Kat Ry = 1. Omote To 0UVOALKO {NTOUEVO KUKAWA Eival TO
e€ng :

Ra Rs R2 R1 Ro

clk

Oépa 3 (2,0 povadeg)

AwaBétete évav Suadlkd petpntn Tpog ta mavw 4 Suadikwv Pnodiwv, e aclyxpovo orpa Kabaplopol Kal cUyXpPovo CHua
napdaAAnAng doptwong, 6Aa BeTIKNG AOYLKNG, OTIWG AUTOG OTO TAPAKATW CXIHA.

Parallel Data
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D; D, D: Do

LOAD |«—
—Jax 4-bit Counter
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b
Znteitol XpNoLUOToLWVTOG ToV va GTLAEETE Evav LETPNTI TIOU VoL TtapayeL Ty akoAoubia : 0,1, 2,7, 8,9, 13,14,0,1, 2, 7, ...
Andvinon

AdoUl Tto onua kaboapLpol sival aclyxpovo, Ba kabapiloupe Tov PeTpnth pag otav Bpebei otn katdotaon 15. Apou to orRua
dopTtwong eivat clyxpovo Ba GoPTWVOUUE TO HETPNTH MO OTNV Katdotaon 2 i otnv Katdotacn 9 e T tuég 7 (0111,) kat 13
(1101,) avtiotola. Ta D, kal Dy Twv TIHWV GOPTWONG lval Kat oTLG 2 MePUMTWOELS 1. Apa pia mibavr) uAomoinon eivad :
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o

D D D D
3 2 1 ° LOAD

ek 4-bit Counter
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QG Q Q

Reset



Oépa il

(3,0 povasdec)

AwaBétete enefepyaotn pe aptnpia StevBuvoewv twv 8 Suadikwy Yndiwv kat aptnpia Sedopévwy Twv 4 Suadikwv Pndlwv Kot
pia ROM 8 B€oswv pe 4 Pndia / Bon mou éxel mpoypappatiotel pe ta akdAouBa Sedopéva :

AwevBuvon (Hex) | Agbouéva (Hex)
0 B
1 C
2 0
3 2
4 4
5 D
6 F
7 A
Andvtnon

(a) Zntelral va cuvbéoete tn ROM e Tov enefepyaotr) £T0L WOTE va KaTaAauBavel
TIg B€0e1g AO—A745 TOU XWPOU SLleuBUVOEWV. JUYKEKPLUEVQ, TIAPOUCLACTE TO KUKAWUA
dnuovpyiag tou onpoatog emloyng tng ROM kal to Aoywkd Slaypoppa tng
Slaouvdeong.

(B) Av n ROM xpnotuomoleital WG OAOKNPWHUEVO TPOYPAUUATI{OUEVNG AoyLKNG SwaTe
TO AOYIKO SLAypapo TOU KUKAWHATOC TO OMOolo UAOTIOLEITAL PE TOV GUYKEKPLUEVO
TIPOYPAUUATIONO. (YIoBEote OTL oL SUASIKEG LUETABANTEG TOU KUKAWMOTOG oag elvat
a,b,..).

To XOpOKTNPELOTIKO Twv SleubUvoewv oTLG omoieg Ba mpémel va amokplvetal n ROM pag eival ot to high order nibble sival A
(1010,) kat To emdpevo Ynodio 0 kat autd Ba Ta XPNOLLOTOLCOUME yla Th Snutloupyla Tou ofpatog emthoyng tng ROM. Apa to

OUVOALKO Sldypappa ou {nteital ival :

Address Bus [7:0]

Address Bus [2:0]

Data Bus [3:0]

3

Address Bus [7

Address Bus [6]
[ AddressBus[5] 1
[ AddressBus[4]

Address B 4 O

Address Bus [3 Q

abc FGHK
000 1011
001 1100
010 0000
011 0010
100 0100
101 1101
110 1111
111 1010

»{AB[2:0]

D[3:0}—<—>]

ROM 8x 4

Adol n ROM pag €xelL 8 Béoslg SieuBUvoswy, Ba €xelL aptnpia SteuBuvoewy 3
Suadikwv Pndiwv, ota onola Ba cuvdéoupe TG petaPAnTéG pog (a, b, ¢) otav
TN XPNOWWOTOOUHE WG Tpoypappati{opevo olokAnpwpévo. Aol €xeL 4
YPOUUEG Sebopévwy, Ba ulomolel 4 cuvaptroelg (F, G, H, K) Twv petaBAntwv.
MeTtatpémnovtag amno to dekaefadiko oto SuadLko £XOUE CUVETIWG TO SUTAavo
niivaka aAnBelog kot cuvenwg otn ROM pag uAomoloUpe TiG F(a, b, c) = 2(0, 1,
5,6,7), G(a, b, c) =2(1, 5, 6), H(a,b,c) = 2(0, 3, 6) kat K(a, b, c) = 2(0, 5, 6)
Looduvapa €xoupe otn ROM gpudwAelosl To akOAoUB0 KUKAWUA :
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