Oéua 1°

Me apvnrikd axpomrvpoddmra T FFs va oyedidoete Eva cuyypovo akoiovdiaxod koxiopa pe pia gicodo E,
70 onoio Yo E=0 va dwtpéyet dradoyucd tig katactdoeg 0, 2, 3, 1,0, 2, 3, 1, 0, ... evéd yio E=1 va datpéyet
dwdoykd T kartactdoeg 0, 1, 3,2, 0, 1, 3, 2, 0, .... Znteitar vo oxed1dGETE TO ATAOVGTEPO dVVATO
KOKA®UA, PE TOV PIKPOTEPO UPOUO TUADV.

Adote ™) Verilog meptypagi] Tov 6ToYgLOUEVOL KuKADUOTOS 6ot Moore FSM.

Adote ™ mepypagr oe behavioral Verilog yu éva T FF. Xpnoipomoidvtag 1o o¢ dopukd otoyyeio,

nepypayte og structural Verilog, to kbkhmpo 6to omoio katadnéate 610 1° vogpdTnpa.

A@oU o1 Ola@opetikég KATAOTAOElS Tou €xoupe eivar 4, Oa xpewaoctovpe 2 T ffs. Oewpoupe Suadikr
Kod1Komoinon twv dedopiéveov kataotacewv. KataAnyoupe ouvenwg otov €§ng mivaka Petafaong KATaotaoemy
Kal 10000V 1@V aKoAoUO1aK®V OTOIXEI®V:

INapovuoca Katdaotaon Enopevn Kataotaon Eicodeg
Eicobdog E Q2(1) Q1 Q2(t+1) Ql(t+1) T2(t+1) TI(t+1)
0 0 0 1 0 1 0
0 0 1 0 0 0 1
0 1 0 1 1 0 1
0 1 1 0 1 1 0
1 0 0 0 1 0 1
1 0 1 1 1 1 0
1 1 0 0 0 1 0
1 1 1 1 0 0 1
Ano 1o mivaka @aivetat out T2 = ~T1 kat ouvenwg apkel va
ardornowjooupie pia ouvaptnorn povo. 'a v T2 eivar T2 =
E'Q2'Ql'+ E'Q2Q1 + EQ2'Q1 + EQ2Q1' = E'(Q2 ® Q1) + E (Q2 T Q
@ Q1). Avuikabotoviag (Q2 ® Q1) = A, naipve T2 = E'A" + EA=E £ 2
®A=E® (Q2 @ Q1). Apa to {nrovpevo KUKA®UA elvat : —d>CP
Reset
T, Q
0—C>CP
Clk Reset
.
. Reset
module FSMdescription (Clk, Reset, E, State); modul
input Clk, Reset, E; e TFFbeh (Clk, Reset, T, Q);
output [1:0] State; input CIk, Reset, T;
reg [1:0] State; output Q;
parameter SO=0, S1=1, S2=2, S3=3; reg Q;
always @(negedge Clk or posedge Reset)
if (Reset) State <= SO; always @(negedge Clk or posedge Reset)
else if (E) if (Reset) Q<=0;
case (State) else if (T) Q<=~Q;
SO : State <= S1; endmodule
S1 : State <= S3;
S2 : State <= SO; module structcir (Clk, Reset, E, State);
S3 : State <= S2; input Clk, Reset, E;
endcase output [1:0] State;
else
case (State) xor (inx, State[0], State[1]);
SO : State <= S2; xor (T1, E, inx);
S1 : State <= SO; TFFbeh FF1 (CIk, Reset, T1, State[0]);
S2 : State <= S3; TFFbeh FF2 (CIk, Reset, ~T1, State[1]);
S3 : State <= S1; endmodule
endcase

endmodule
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21N TOPOTAVE® KOV GOIVETOL TO KOKAMMLO TOV VAOTOLEITAL £VTOG TOL oAoKkANpwpévoy 74LS395A. Ta Tt KiKA®UQ

npoketral ? E&nyeiote mAfpmg T Aettovupyio TOL Kot KATOOKELAGTE TOV TiVOKa 0AN0giog TOV.

[Meprypdyte oe behavioral Verilog to mo mdve kOKAmpo.

Xpnoyonownvtag 1o module TOv TPONYOVUEVOL VIOEPOTNHATOS MG OOUIKO GTOLYEID, TEPIYPAYTE £va KOKAMUA TMV 8

SVadIKAV YNeimv e Ta id10 akpB®OS YOPOKTPLOTIKAL.

Ao Vv e1kOVa eival mpo@aveg ot :

° Xpnoworotouvtat 4 apvnuka axkportupodotnta SR FF. Agpou otig e1006oug S kat R @optovovtat
OUNMANP®UATIKEG TIHEG Xprjotporolouvial oty ouoia oa D FF pe avuotpappévn eicodo.

° Ta FF éxouv aocuyxpovn €10060 KaBapiopou evepyr) Be XapndAo duvapiko.

° Zinv €§060 Toug UnapxouV otoxela 3MV KAtaotaoe®v eAeyxopeva ano tov akpodekin ~OE.

° Zinv €10000 toug umndapxouv MoAuTiAékteg 2 oe 1, 1mou eAéyxovtat aro to onpa PE. Otav autd eivat 1,
EIMTPETTEL 1] POPT®OT) aArtod g rapdAAndeg ypappeg 6edopévav D3 — DO. Otav eivat 0, oto apilotepotepo FF
PopI®veTal TN aro v eiocodo Ds (oeiplakr eicodo dedopievov) eveo ota umnodrouta FFs goptovetat oto
Kabéva n 1L 10U alE0mS AploTEPOTEPOU.

° H £Sobog Q3 eival n oeiplakn) £§060g, rou propel va xpnotpioroinOet yia enekraon).

ZUVET®OG, TIPOKEITAL Yid €vd KUKA®PA Kataxeopntr] / oAtobntr), e napdAAnAn @optoon, acuyxpovo Kabaplopo

rat £€§obo TPV kataotaoewmv. Mropel va Xpnoipornoinfel oav arndog KATAX®PNIng, I yld HETATPOIEG ATtd

oe1plaky oe apdAAnAn kat aviiorpopa. O mivakag aAnBeiag 10U KUKA®IIATOG €XEl @G AKOAOUO®GS :

~OE ~MR PE CP Q3(t+1) Q2(t+1) Q1(t+1) QO(t+1)
1 X X X Hi-Z Hi-Z Hi-Z Hi-Z
0 0 X X 0 0 0 0
0 1 0 J Q2(t) Ql(t) Qo(t) Ds
0 1 1 2 D3 D2 D1 DO
0 1 X = No change | No change | No change | No change

module parser4 (MRn, OEn, CP, Ds, PE, D, Q, Q3);

input MRn, OEn, CP, Ds, PE;
input [3:0] D;

output [3:0] Q;

output Q3;

reg  [3:0] tmp;

assign Q@ = (OEn) ? 4bz : tmp;

assign Q3 = tmp[3];

module parser8 (MRn, OEn, CP, Ds, PE, D, Q, Q8);

input
input

output [7:0] Q;

output
wire

parser4 low (MRn, OEn, CP, Ds, PE, D[3:0], Q[3:0], Q3);
parser4 high (MRn, OEn, CP, Q3, PE, D[7:4], Q[7:4], Q8);

Q8;
Q3;

MRn, OEn, CP, Ds, PE;
[7:0] D;

always @(negedge CP or negedge MRn) endmodule
if (~\MRn) tmp <= 4’hO0;
else if (PE) tmp <= D;
else tmp <= {tmp[2:0], Ds);
endmodule
®¢na 3o
Znteital va vdomoinoste g :
o fi(a) =~a (NOT a)
o fa(be) =~b|c (NOT b OR ¢) Kat
o fs(ad) =and (a XOR d)

Xpnoponolwviag pia kat povadikyy EEPROM. H anavinor) oag 8a mpénet onwodrnote va neptAapfavet :
. To néyebog tng EEPROM rou Ba xpetaoteite.




. Ta nepiexopeva kabe B¢ong tng EEPROM.
. Eva oxnuatko diaypappa, mou Ba deixvel 1t Ba ouvdebei oe mola ypappr) Sieubuvoewv tng EEPROM kat
oe To1eg ypappeg 6edopgvav Ba mPoKUYPoUv ot {NTovlieveg CUVAPTHOELS.

®¢loupe v vldormoinon 3wv ocuvaptroe®v. A@oU CUVOAIKA Ol OUVAPTNOEIS AG XPNOTIOIooUV 4 H1apOPETIKES
petaPAntég, Oa petatpePyoue aAUteg TIS OUVAPTIOEIS 08 OUVAPTHOElS TV 4ev petaBAntov. Tote Oa xpelaotoupe
ptta EEPROM tov 24 Bcoewv. KaBe ouvdbuaopog tipov tov petafAntov, dnuioupyet pia dtagopetiky) 61eubuvon
mg EEPROM kat ouvenog ermdéyel pia ek v mbaveov Béocnv tng. e xkabe O¢on Oa eivar anmobnkeupéva 3
ouadika ynoia, ot tpeg 6nAadn twv 3oV ocuvaptoemyv yU AUTto To oUVOUAoHO TNV TOV £1000wv. H petatporm
uropet va yivel adyeBpikd n pe éva mivaka aAnbeiag onmg o maparate :

IMBaveég Tipég TV peTafAntov T1HEG TOV OUVAPTIOEWV
(looduvapa mBavig dievbuvoelg tng EEPROM) (Iooduvapa nepiexopeva tng EEPROM
OTH CUYRERPLEVY O£0n)
a b c d f1 2 f3
0 0 0 0 1 1 0
0 0 0 1 1 1 1
0 0 1 0 1 1 0
0 0 1 1 1 1 1
0 1 0 0 1 0 0
0 1 0 1 1 0 1
0 1 1 0 1 1 0
0 1 1 1 1 1 1
1 0 0 0 0 1 1
1 0 0 1 0 1 0
1 0 1 0 0 1 1
1 0 1 1 0 1 0
1 1 0 0 0 0 1
1 1 0 1 0 0 0
1 1 1 0 0 1 1
1 1 1 0 1 0

Apa ouvoAdikd Ba xpetaoctoupe pia EEPROM 16x3 6uadikev yneiov. Ot

petaPAntég Ba  xpnowporoinBouv  otig  ypappeg  61eubuvosmv NG 4 b ¢ d
EEPROM. Ebm Oa mpémet va mpoogfoupie Katl va @aivetat kabapd oto | | | |
oxXnua Otl €10l OM®S KATAOIP®OoAPe To Iivaka, to a Oa 1mpénet va A Azy s 91 Ay
ouvdebel ot ypappr 6ievbuvong  UPNAOTEPNG  ONUAVUIKOTNTAG. apTnpia BieRoveEY
YroBétoviag o1t o1 ypappég Sieubuvong eivat A3 €wog AO, to a Ba mpémnet EEPROM
va ouvdebel oto A3, 1o B oto A2 k.o.k. Emiong Ba mpémet va eivat (16 x 3)
raBapo ot av ot ypappeg 6edopévav tng EEPROM eivat D2 éwg DO, n
f1 6a poxkuywet otnv D2 K.0.K. Apa 10 {NTOULIEVO OXNIATIKO £ivat : D"PT”P“SSGW‘?"“"I’D
2 1 0
fl f2 f3
®éna 40

210 oyfua eaivetat o PAL pe 3 s16660vc kot 4 g£66ovc. Znv PAL avti 06hovpe va LPOAEVGOVLE TIG GUVOPTIGELS TOV OTOIMY O
nivoxag aAndeiog paivetol TopaKkdTo.

Eicodot E&odot
X y z A B C D
0 0 0 0 1 0 0
0 0 1 1 1 1 1
0 1 0 1 0 1 1
0 1 1 0 1 0 1
1 0 0 1 0 1 0
1 0 1 0 0 0 1
1 1 0 1 1 1 0
1 1 1 0 1 1 1

E&dyete tov mivaka mpoypappaticpov g PAL Kot onNHeEIOOTE POVO TOVG GUVOEGHOVG TOV TIPEMEL VO LEIVOLV AOIKTOL GTO GYNULOTIKO
g PAL.
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