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4.10 E€opoimon KvkAwpdrwyv péow MpoypdppaTtog

Ztnv mapdypago ouTh TopovoiGleTal 1 TeXVIK| ULAoToinong
KUKAWpPGTWV pe T Xprion MPY-X kou pe Pdon kdmmoio mpdypoppa. Av n
TOXOTNTO bev eivar kpioipo péyeBog TOTE N TEXVIKY] QUTH MPTTOPEl Vo HOS
Owael TTAOUOTEPO KUKAWHOTO, TO KUPIDTEPO OHmG TAEOVEKTHHA VOl 1|
evelifia. AnAadr] oAAGCovTog TO TTpSYpoppa ptopolue va oAAGEoupe T
OUPTIEPIPOPG TOU  £COHOIOOPEVOL KUKAMUPQATOS Ywpig va XpeidleTal n
OVOKOTOOKEUH Tou. XTn ouvéxelx Obivovrar Ta Topadefypata Tng
efopoiwong TuAdv  SSI, moMamAaociaoTdv ko eAéyxou  Siakivnong
KIpwTiwv.

Mapaderypa 1o: ESopoiwaon 7400

Aiveton éva pY oloTnua ov diobéTel pia mépTa eloébou (bieiBuvon
10) kon pia mopTa e€6dou (bievBuvon 20). Me To KOKAWpO auTd Ba
vAotroinBei n Asitouvpyia Touv IC 7400. O1 okideg 1, 2, 4, 5, 9, 10, 12 ko 13
oavTioTOIXoUVTal OTO Pprypiak 0-7 Tng ropTOog el06b0L Ko o1 okideg 3, 6, 8 kau
11 oTa Ynepia 0-3 Tng mépTag e£6dov.

To IC 7400 mepiéxer 4 moAeg NAND kdéBe pic a1mé TiG 0T0fEg €)1 oav
g1066oug TI§ akibeg 1,2, 4,5, 9,10, 12,13 avrigToixa kou ££660vg Tig akideg
3, 6, 8, 11 avricToIYO.

To diGypappa porig Tou TPoYPAHpHaTOS BpiokeTon aTo oxripa 4.25, To
QVTIOTOIXO TTPOYPOHPG Eivai:

MVI E,00 JApxikoTroinon Tou E
MVI C,03 JApXIKOTTOINOT TNS PAOKOG
MVI D,04 ;ApYIKoTroion Tov PeTpnTh Yia Ta 4 (elyn e106bwvy
IN 10 ;Efcobog amrd v mépTar 10
CONTROL:
MOV B, A 1 (B) « (A)
ANA C AV A1AQ # 11 TéTE ) TOAN
CMP C ;NAND é€yer €£0b60 1 ko kKGvovpe
JNZ FORMI1 ;OApa aTnv dievBuvon FORM1
MVI A,00 ;AlapopeTikd n TOAN NAND éxer
JMP  FORMO ;£6060 0 ko kKGvoupe dApa oTnv diebBuvar FORMO
FORM1 :
MVI A, 10 AL — 1
FORMO :
CRA E ;ToreBeTOUNE aTOV (A) KOt Toug GAAoULG doooug av
;UTTAPYOLY OTI6 Tponyolpeva Zebyn
RRC ;ToTroBeToUpe oTOV E TO VEO pEPIKG
MOV E,A JATTOTEAEGHOL

DCR D ;EGv €xouv eAeyxBel 6ha Ta Cevyn
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JZ
MOV
RRC
RRC
JMP
CUTPUT:
QUT
HLT

OUTPUT ;E1060mV TATE GApa oty diedd. OUTPUT

A,B ; AMIOPOPETIKG TOTTOBETOUHE OTIS BEOEIG
;A1AQ TO eTOpEVO eUYOS EI0GOWY Kl
;TO EAEYXOUHE pE TOV (B10 TPSTTO

CONTROL

20 ;’E€odog ard tnv mépTa 20

;TEAog

APXH

ApyikoTrainon: I

(D) =4, (E) =3

v

Eicobog ormd
mopTa 10H

Y

(A) < 10H (A) & 0O0H I

)
L] F
3

f

'_{_Ai{— (A) OR (E) I

Y
Ae€1d oAlgBron AeEiG oAlobron Tou
Tou (A} oTov (E) (A} kaTd 2 bits
KaTa £vo bit,
A
(Al  (B)

E&obog amd
mépTa 20H

TEAOZ

Ixnpa 4.25 AiGypoppa pofis efopoiwTr 7400,
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Mapdderypa 2o0: YAomoinon rapdiiniov moldamdaoiaorij

Me To kOKAwpO Tou TponyoUdevoy TopodeiypoTog (dnAodh éva pY
aboTnpa Tou BiadéTel pio Bopa e10660v pe HiebBuvon 10H ko e§66ou pe
BiedBuvan 20) Ba vAotroinBel évag ToAamAaoiooTrg 4 bits x 4 bits (To
yivépevo ae 8 bits), yio apiBpotig x, y. O1 apiBpol y kol X TTapEXovTol o116 TO
MO ONHAVTIKS Kol TO AiydTepo anpovTiké dekaeadikd pnpio Tng BOpag
eloébou avrioToryo. To amotéAeopa (8 bit) TapéxeTor ouvexws Yo kKGBe vEo
Celyog bedopévav aTn Blpa e€bdou.

O  moAdamAaoiaoTs vy eivon  oTOVv KUTG’XEDpr]Tﬁ A kKol 0
TTOAAQTTAQOIOOTERG X OTOV KO.'TC{)((DPI]TI‘[ C. Me tnv opioTepR D?\IUBI’];JI] TOU
& EKTCI}JIEUETUI TO Yneio péyiotng afiog Tou Tro?\h{xﬂhamuapou (27y3). Av
eival 1 TTe mpokaAel TRV TPSoBeon Tou Gpou X TTOL PEXP! TO TEAOS TOU
TpoYPAppaTog Ba ohigBrioel Tpelg @opés apioTepd. ETol Ba TI'pDU‘TE'E'EI
TEAIKG 0 6pog 0 Bpog 23y3x 27O EMMOUEVO Bﬁpu TIpowBEITAal 0 GpOg 2¢ yaX (2
apioTEPG oAIOBNOEIS) K.0.K. To SIGYPOppG porg Twv ahyopiBpwy @oiveTal
oTo oxfjHa 4.26. To TPOYPOHPA TTOU VAOTIOIEI TOV TTapaTTéve CcAydpiBuo
efval To akdAouvBo:

ARXH:
IN 10H ; Eicobog rapayovTov
MOV B,A - 2
ANI OFH ; AlOYWPIGHOS X
MOV C,A ; Cex '
MOV A, B ;EmavdxTnon Tng e106bou
ANI FOH ; Ao wpIopos v
MVI B,4 ;
ADDRZ:
ADD A ; AITTACOI0OPOG KOl EKTOPIEVOT TWV Yi
JNC ADDRI1 tAVY, =1 TpooBET® TO X
ADD C A TTOPGKGUTITETON
ADDR1:
DCR B ; EmavoAapféveTal 4 @opég
JNZ ADDRZ
oUT 20H ; To ywvépevo 8 bits otnv £§obo
JMP ARXH 7 ZuveyileTal i Slabikooia yia véa bebopdva
END

‘Evag belbTepog TpéTOg UAOTIOINGNS Yia pTTOPEl va ETTITEUXBEN pE TNV
Xxprion evég mivoka yivopévwv 256 Bégewv (. oTig dieuBovoeig 0100 -
O1FF), E6d o apiBpdg xy omwg AopPdverar amd Tn B0pa ei06dov Ba
ormoTeAel TN OXETIKA amdoTacn amd Tnv apXf Tov mivaka. H Tox0TnTO
vAoTroinong Tou TIPOYPGHHOTOS OTNnV  TEpPIMTTWon auth 8o  eival
HEYGADTEPN.
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I I

/ Efoobog Twv x, y
AOaympIopos

Oxi (A) = (A) + (C)

ZXipa 4.26 AiGypappa porig moAamAaoicoTh

Mapdderypa 30
Na ypapel mpoypappa mou vAoTrolel To TopaKkGT® Sidypappa porig
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ToU TIApIOTG Tov cAydpiBuo eAéyxou Siokivnons kifwTiov pe pdvra. Ta
oRpaTO TTOU TO EAEYXOUV TIOPEXOVTOl OTT6 TV TépTa €10660U A, TTOU
BpiokeTon arnv SigbBuvan 2000H, ws effg: To bit ag obnyeitan amd £va
POTOKUTTOPO TTOU QTEVEPYOTTOIEITAI OTav difpxeTal KIfdTio. To oVaTUG
ool peTpRoEl 24 KIfWTIO oTOpaTAel Kol ovopével To bit a; va yiver 1
omdTe Kau eTavoAapfBavel Tny diadikaoia. H kivnon Tou Ipdvta eAéyxeTal
amé To bit by Trng MoépTag e£dbov B mov BpiokeTan oThy diedBuvon 3000H
ws €&ig: bg=1 «ivnon, by = 0 ortdon. O opiBuds Twv KIPwTIWY VA
omeikoviCeTal ouvExelax oe Oekadikfi poppr. To Sidypoppa pofg Tng
dlodikaoiog @aivetal oTo oXjpa 4.27. O dlo evbeikteg 7 THNUATOVY (7-
segments) vor 0bnynBolv amé Tig mépTeg 20H ko 30H. Tor TujpoTa a, b, ¢,
d, e, f, g va avrioToiyovv orta bits 0-6. O Tpdtmog ovvdeong evog evdeiktn 7
THNHGT@V HE TTOpTA E10600V PY-Z biveTan oTo oxfipo 4.28.

[ APXH '

f

L=0

i
|

y

_Y

¥

[ TEAOZ '

Zxripa 4.27 Aidypappa porig eAéyxou diokiviiong kifwTiov pe IpdvTa
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Qo Y-X
an +5V

Zyripa 4.28 Tovbean evbeiktn 7 TUNpdTov o8 B0pa eiodbou pY-Z

Orws QalveTol o6 TN OUVOECHOAOYIX TOU OXAPOTOS 4.28 YIO VG OVOpEN
sva Led (TpApa)TpétTel n avrioToiyn £§obog Tng BUpag Tou PY-2 va eivau 0.
Ero1 01 avTioTolyol Kwbikol TpETEl va eival aquTol TTOL POEVOVTAl OTOV
mivaka 4.5.

Mivakag 4.5 AvrioToiyia evepyorainang TpnuéToy evbelkTn ko bekabikdv Pnepiav

. g I e d ¢ b a

ol 4% 10 0 0 0 0 0 =40H
i'éjb

AL
1 fﬂzlb 11 1 1 0 0 1 =79H

e[]&)'c
2 fﬂzh D1 0§ 1 0 1 =25H

AL
3 f[]zh 0110 0 0 0 =30H

E[]£|C
4 f|§'b 6 0 1 91 0 0 T =g

el C
&'
L

5] 4™, |0 0 1 0 0 1 0=12H

6 f'?ub 0 0 0 0 0 1 0=02H

7| g, |1 1 1 1 0 0 0=78H
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8 f|z'b 0 0 0 0 0 0 0 =00H

Elé'l:

9 f|z|b 00 1 00 0 0=10H

e[l &'c |
2TH OUVEXEID TTOPQOETOUHE TO TIPOYPOPUO LAOTIOMONS O éva PY-X Tou
BaoieTon oTo pE 8085. X1ig Boeig 0800 £wg 0809 (hievBuvony CODES oTo
TPOYpappa) BpiokovTor amoBnkeupévol ol KOBIKEG TTOU oVTIOTOIXOGY GTHV
TapdoTaon Twv apiBpwy 0 éwg 9 oe Hoppr] 7-segments (3, b, ¢, d, g, f, g).
2ty mopta 20H ameikoviCoupe To MSD Tou duprigpiov Sekabikol apiBuos.

Al: MVI B,00H ;O koroxwpnThg B givor o peTpnTiig KIfwTinw
LXI H,0800H ;O kotoywpntis H-L defyver T 0£on CODES
MOV A, M
OUT Z0H SATIEIKGVION OpXIKAS TINAS OoTa 7-segments
QUT 30H
L2: MVI A,01H tbg = 1
STA 3000H ;Kivnan pdvro
LDA 2000H ;ov g = 1 ouveExioe
RRC
JC AZ
A3: LDA 2000H
RRC
JNC A3 ;Avapov péxpr va yivel ap=1, oAIws yio ag=0
INR B ; biépyeTan KIBOTIO KO OVEGVOUYE TO PETPNTI]
MOV A,B ;MeTagopa atov KaTtoxmpnTh A yIx
DAA ;0ekadIkn pOBpION
MOV B,A ;DOAGlN peTpnTA
RRC ;OAloBnon 4wv Béoewy
RRC
ERC
RRC
ANI OFH JATIOUGV@OT) TOU IO onpavTIKoD dekabikol Ynegpiou
MOV L,A
MOV A,M
OUT 20H JATTEIKGVIOT) TOU TTHO ONPOVTIKOU Yngiov oTa 7-segments
MOV A,B
ANI O0OFH ;ATTOPOVOOT TOL AIYOTEPOL ONHOVTIKOU Yrpiou
MOV L, A
MOV A,M
OUT 30H ;ATTEIKOVIOT TOL AryGTEpPOU OnpovTIKOD dekadikol Yngiou

MVI A,24H ;EAeyyog av mrépaoav 24 kifdTia (Mpogoyry: 24 Hex !)
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CMP B

JNZ A2

MVI A,C0H

STA 3000H ibg=0

LDA 2000H

i RRC

¥ RRC

i JC Al joav o = 1 mRyaive oto Al
; JMP A4

HLT

——— T,
IR e

E 40H, 79H, 25H, 30H, 194, 12H,02H, 78H, 00H, 10H
O TUTTIKGS TPGETTOG ElooywYyris TETolwV bebopévamy pe Ty odnyia DB
SVETON OTO ETTOPEVO KEPAATIO.

' Aokrjogig Tpog Avon
4.1 payTe éva Tpsypoppa Tou ouvexsueva diafaler dedopéva amd bvo
=opTeg PORT1 kan PORT2. Otav To 4 AiydTepo onpovTikG bits Tng mopTag
BORT1 TowTiCovral pe autd g TopTog PORT2, To bit 0 Tng mépTog
| ££660u PORT_3 va yivetan 1, diaopeTikG va péver 0. Tpdpte éva edayioTo
TpOYPOHO HE oXOMa Yo IV KGBE AsiToupyia.

4.2 No Ta ofpaTta Sg, Sq, S; kKou S3 ov eivan ouvbedepéva e Ta bits 0, 1, 2

xca 3 NG wopTag e106dov 05H To bit 2 (C2) Tng mépTag £66bov 34H va

wcB0pIeETOI OOV TO ATTOTEAECHO TG AOYIKIS OUVAPTNONG:
C2=5,5,5,+5,5,5, +5,5,5,

ToawTe éva Tpdypoppa TTou eAéyxel To C2. To TPEYPoppO Vo EAEYXE!

guveXmI§ Ta OfHOTa 10660V Kol vo KaBopiler avTioToIXd T0 C2 a@rivovTog

To vréAora bits Tng MépTag 34H avetrnpéaoTa.

4.3 IxebidoTe TV guveopoloyla avGipeoa Oe ETTTA TLOKEVEG EIGGBOL KOl
svav PY-Z B085A To omofo peTo@Epel Ta debopéva KGvovTog Xprion
mpoypoppaTiidpevng /O, O ovokevEg eivon opIBpENpEVES ammd 1 €wg 7, Ko N
guokevf] 7 £€XEl TNV HeYOAOTEPN TTPOTEPAIOTNTA. XPNOIHOTIONOTE Evav
7415148 k@BIKOTIOINTH TTPOTEPAGTNTAS YIO VO TIETUXETE TNV pUBHION TNS
mpoTepAIOTNTOS. To 7415148 £x&1 8.evepyEg e106b60ug apvnTiKfs AoyIKI|g K
3 e£66ovg. H eioobog 7 autold Tou kwdikomoiNTh £Xel TRV HeyoAOTEPN
mpoTepaudtnra. H £6060g Tov kwdikoToINTA EiVOl TO CUPTTARPWUG TOU
Buabikod  10080vapoy g  evepyol  €10600U  pE TV HEYOAUTEPN
TPOTEPAIOTNTC,
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a) ZxedidoTte €va Aoyikd Sidypoppa Tng ocuvbeopoloyiog Twv flip-flop
bebopeviy pe Tov KOBIKOTOINTH TPOTEPAISTNTAS KO JIGS ammAfg TOPTOS
€10000V TToU TOpéxEl To PY-X yia To SiGBaopa Tng KOTGOTOONG Twv 7
OLOKELWV £10600U.

P) Tpdyte eva mpdypappa o eAEyXel TNV KOTGOTOON Kol KGVEl GApa oTnV
KQTGAANAN TrEpio TPOYPAppaTOS IO Vi §uTTnpeTroE] TN OVOKELH QUTH.

4.4 KaBopioTte Tig avaykaieg Aé€eig eAéyyou via va TeBel éva 8255 oTo
mode 0 pe Tnv akdAovdn Aeitovpyia.

a) Qupa A, eicodog; OVpeg B and C é€obdog

B) ©0peg A and C lower, ££0606; OUpes B and C upper, icodog

¥) ©0peg A and C upper,sigodog; GObpes B and C lower, ££06og

6) OVpeg A and B, eicobog; Obpa C, £€060g

4.5 Eva 8155 xpnoigoToleitan pe Tnv mépTar A gov £€€060, TNV TépTa B cav
efgodo kol TNV mépTra C yia yeipowia oTig BGpes A kon B. To 8155
EVEPYOTIOIEITON GTOV Aq5-Ag=00TT0XXX. Tp&yTe TNV akoAouBior evroldv
oL TTPOYPOHHGTICOUY TO 8155 yia TIg TrOPATTEVE AeiTovpyles.

4.6 Zxedi6oTe éva pY-Z 8085 TroU var €xel Tov ££HG X&pT HVIunG:

0000-1FFF Hex : EPROM

2000-3FFF Hex : RAM (Memory map 1/O)
4000 Hex : B0pa e€édov
8000-9FFF Hex : EPROM (Standard 1/O)
0040 Hex : B0pa elg6dou

Mapéyovrai Tar e81jg oAorAnpwpéva kukhdpata: EPROMs 8KBytes, RAMs
2KBytes, UE 8085, kaTaxwpnTES kal amropovmTEg Twv 8 bits, kwSikoTroNTES
3 o€ 8 Kou TTUAEG.

4.7 Na ypopel Tpoypoappa Tou va LAOTIOIE! Tov TTAPOKGTW cAydp1Bpo:

Y, =X -Yo1

4
YrroBéToupe 6T T bebopéva X, TapExovTan amré Ty BUpa e106dov A kol To
amoTeAécpara Y, oTnv B6pa ££660v B oTig bekaeCadikég SieuBvvoeig 1000
Kai 2000 avrioTorya. Oewpolps emiong Toug apiBuols X, Y, 8riplovg ot
Hopep oupPTTANPAPATOS WS TTPOg 2 kan 671 Sev TapaTnpeiTal vTrepxeihion).
To mpéypappa va ypagel oe oupPoliky yAdooo (assembly) Tou p/E 8085,
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Kade evToAr Tou Ba XpnoipoTronBei Tpéel va eTeEnynBel 0To XWpo TwV
ayohiwv. Oewpolpe 6TI KGBe vEo debopEvo X, epaVICETal QUTOPGTOS 0T
20pa A peTG Trv €§060 ToU Yoo H apyiki Tipr Tou Yp Yid Tnv ekkivhon Tou
aAyGpIBpoU BempEiTal PNBEVIKT.

4.8 Na oxebiooTel éva TAfpeg pY-Z (8085) mou va mpoaBETer 16 bits T
arroia efval Tou 1B1ou Bdpoug ko TapéxovTal TapdAAnAa. Eivar buvaTov va
amopevXBel N Xprion pvijpng RAM; ATravTroTe EIBIKG KOl YEVIKG.

4.9 ‘Eva obotnua Tou PaoiCetor otov pE-8085 mapakoAouBel Kol
amreikoviel Beppokpaoieg omé 0°C wg 99°C. To pY-Z diaBETel pia Bopa
506600 (PORT1 - AigbBuvan 30H) amd tnv omola AapPdver oe duabiki
wopr] Twv 7 bits T Beppoxpacia. To 8o bit (MSB) yiverar "1" yior va beikel
a1 To Sebopéva eivon £ykupa Kol Yia KGOE VEo BEBOPEVO TPETTEl TPATA VO
yivel '0" kou ot ouvéxela "1 To pY-X dio@éTer eTriong kou piax BUpa e£660V
JPORT2 - AigGBuvon 10H) yia THY GTTEIKGVION TwV 800 OKEPOiwY HEKOBIKGWY
gn@iwv Tou péoou pou 128 ouvexSpEVWwY HETPROEWY TNG BEPHOKPACTOS.
a) No §00¢ef To TTAipeg aloTnua {(avaduTik] oxedicon Tou KUKADPATOG Kol
=0 TTpoYpOHG epappoyrs). Na xpnoipommoin8ouyv pvipeg 1K

&) MTropel va atrogeuyTel 1 Xprion pvipng RAM;

¥) Moo TIPETEN var £ival 1] TaUTNTA E10650V Kal ££650UV TWY debopévov;

Na AngBei yio Xpévo katéoTaong Tou pE 200ns. Télog ov ep@avioTony
npég Beppokpaaciag amé 100°C wg 127°C 010 peoo 6po va Angboly ioeg pe
29°C.

4.10 o) ZxebidoTe To KOKMwpa Siaolvbeong Tou pY 8085 pe pio TOPTA
=06500 (B1edOuven 60H) ko pia TIépTa £660L (SievBuvan 80H). ZnpeidoTe
11 o Paoiké ofjpaTa eAéyxou Tou 8085 eival RD, WR, 10/ M kon ALE,

B Ito maporéve pY-X, YpAYTE TPOYPOPHG TOL VO diafalel Tnv buadIkh
£vdeIfn) PO OUOKEURG K&t var Trv ouykpivel pe 800 kard@hioa K1 kor K2 pe
K1<K2, Tou o1 Tigég Touwg Ppiokovran oToug Katoxwpntés B kal C
avTioToIe. TNV GUVEXEID Vo avaBel éva amé Ta Tpia LED ££édou o
avTIgTOIYOUV aTig TrepIoxEg Tipddy [0..K1], (K1..K2] kan (K2..K3].

4.11 Aivetan éva pY-X, mou SiaBéter pia TEPTO £10660V Ko pia TOPTA
=£650U 8 Wnpiov pe cupPoAikég dievBivoelg PORTB kan PORTA avrioTorxa.
AxoNovdfar Sebopéviwy Xn TapEXETA! TNV TOPTA £10660U. ZNTEITAI VA YIVEl
7 vAoToinen HEOW TPOYPAHHGTOS €VOG KOTOXWPNTH oAioBnong 128
ségemv, TTOU apéowg HETG TNV efdobo Tov X, va diver To bedopévo Xp.i2s
orv TépTa €6660v  ouvexds. Kard Tnv exkivnon Tou  oAyopiBuov,
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UTTOBETOUE OTI O KOTOXWPENTAS EXel UNSEVIKES QPXIKES TIPES. Av O€
omolabmoeTe oTiyu, TO X, Tdpe Thv TIUR FFH, T61e n Siadikooia
OTOpATAEL, 0TV £6080 TaPEXETON 0 PéCOS BpOS Twv 128 TEAeUTAIWY TIHGV
KO Ol TIHEG TOU KOTOXWPNTH OAfGBNOoNg unbevidovtan. AddaTte Tnv TaGTepn
buvarr vAomoinon.




