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AHHOTALUY

[IpHMeHEeHHe NpOrpaMMHPYEMBIX MOCTOSIHHBIX 3ANOMHHA-
ounx yerpodere (ITT13Y) npu paspaborke panHosfeKT-
POHHOH annaparypbl NO3BOJIAET 3HAYHTENbHO COKPAaTHTh
MK MPOEKTHPOBAHHA NPH OJLHOBPEMEHHOM YJAy4YlIeHHH
xapaktepicTHK annapartypsl. [losBieHne oTeuecTBEHHBIX
mukpocxem IITI3Y He conpoBoKaajoch MPOH3BOACTBOM
MPOMBIIITEHHBIX NPOrpaMMaTopoB, 4To notpefosano pas-
paGoTKn cooTBercTBywuux ycrpoficte 8 UAd® CO AH
CCCP. Huxe onmHCHIBAIOTCA pa3paboTAHHBIE B HHCTHTY-
te moaynu KAMAK nns nporpaMMHpOBaHHA MHKPOCXeEM
[ITI3Y pasnWuHoro THOA, a TakXke MNpOrpaMMmbl s
paboThl C STHMH YCTPOHCTBaMH.

© Hucruryr sdeproti gusuku CO AH CCCP

NMPOTPAMMATOPDBI BUMOJISIPHBIX MN3Y

B kauecTBE 5J€MEHTOB MaMATH B MHKpocxemax 155 u 556 cepun
HCIOJB3YIOTCS SYEHKH C MJIABKUMH HHXPOMOBLIMH NMEPEMbIHKAMH. Coc-

_TosiHMe SUelKH M3MEHSeTCsl NYTEM MepekuraHus MepemMbluKH HMITyJib-

coM ToKa. B HauaibHbiii MOMeHT BO Beex sdeikax [III3Y 155PE3 H
556PT4 3amucaH JOTHUECKHi HyJb, B 556PTH —Jornueckasi €AHHHIA.

[lo pexkomenpauun Gupmbl INTEL “aus m/c 3601 (anamor
556PT4A) mporpammHpoBaHHE BEIETCH CepHeH HMIYJIbCOB, JUIHTENb-
HOCTb KOTOPBIX YyBeJuuuBaercsi B Teuenue 150 mc OT 1 po 8 MKc
(puc. 1), mpuHueMm, aMIIMTYAa HMIYJbCOB Ha  BBLIBOAE nuranus (16
spiBOA M/c) — 10 B, Ha Bxose paspelueHus BbiOOPKH (14 BbIBOL)
15 B, 100 MA max., Ha NpPOrpaMMHPyeMOM BBIXOAE — 8 B uepes
peauctop B 300 Om [1]. |
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Puc. 1. Jluarpamma H3MEHEHHA AJAHTEIBHOCTH NporpaMMHpYIOLLIHX HMIY/IBCOB:
THIM — QJAHTEABHOCTD NPOTPAMMHUPYOTLHX HMITYIBCOB, T — rexyllee BpeMs.
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[lo pekomenjaunaM 3aBOAA-H3TOTOBUTENSI TPOTPAMMHDOBAHHE
506PT4 Bemercss mojgauein wmnyabcoB (¢ ot 30 ao 100 mc) Ha BBIBOA
nuranuss — 10 B, na Bxox paspewenus BeiGopkd — 15 B, na npo-
rpamMmmupyeMbid Bbixon — 10 B uepes pesuctop 300 Om.

CorsiacHO pyKOBOACTBY MO NpOrpaMMHpoBaHuio Aast m/c 155PE3,
BBIMYCKaeMBIX MO TeXHHYeCKMM ycaoBusMm 6KO0.348.006 TV,
6K0.348.006 TVY18: «3amuch JOruueckoii | ocymlecTBASETCH mMyTeM
nojaud Hanpsikenus 12,5 B Ha Beixox nporpammupyemoro paspsija
(uepes pesrctop 300 Om) W nporpaMMHPYIOLIEr0 HMIY/bCA HA BHIBO
F6 (B 12 B =h(F mc).

M/c 556PT5 nporpammupyiotcsi nojauedi HMmyJabcoB (f oT 5 a0
|00 mc) Ha BbIBOmBI nuranus (22,24) — 12,5 B, Ha BXoa paspeluie-
HUSl BBIGOpKH — 15 B, na nporpammupyemsiii Boixon — 12,5 B uepes
pesuctop 300 Om.

JLnst co3panusi 10CTATOUHO MPOCTOr0 YHHMHUHUPOBAHHOLO MPOrPaM-
maropa ykasaHHbiXx Tunoe [III3Y 6buin npoBegensl wuccaenoBanus
nporpammupyemoctd II[I3Y npu napamerpax mnporpamMMupyONIHX
HMITYJIbCOB, OTJIMYAIOIIMXCA OT PEKOMEHAOBAHHBIX 3aBOJAaMH-H3rOTOBHU-
TeJISI MH.

B kauecTBe paGoyero BbIGpaH PeKUM, MPH KOTOPOM MPOrPAMMHPO-
BAHHE BENETCS CEePHeH HMIYJbCOB H3MEHSIEMOH [AJHUTeJbHOCTH. Jljin-
TeJAbHOCTE UMNYJAbLCOB JUHEHHO yBejiHuHBaeTcss B TeueHue 150 mc or 5
A0 30 MKc. AMINIMTY[a HMIYJbCOB, MOAAaBaeMblX HA BBIBOM [HTAHHS H
nporpaMmupyemble Bbixoabl — 12 B, na Bxojp paspeuiexusi BHIGOpPKH
— 15 B, npuuem, Ha BBLIXOAB, HE y4acTBYIOILME B IMKJE MPOTPAMMH-
poBanus nojaercs 0 B. ;

MPOrPAMMATOP B0631

[Tporpammarop TIII3Y 155PE3, 556PT4 u 556PT5 BbinosHeH B
.crannapre KAMAK wu cocrour w3 9-paspsignoro perucrpa appeca,
8-paspsifHOro perucrpa JaHHBIX, aBTOMATA NPOrPAMMHDPOBAHHS W
KAMAK-untepgefica. 3anuce HHGOpMaunH B pPerucTp ampeca MpOH3-
BoauTcs mo komaupe A(1)F(16) ¢ wwn W1 —W9 marucrpanu Kpeii-
Ta. Maaawui paspsin aapeca njas

155 PE3 — BriBog 10,
206 PT4 — muiBon 5,
056 PTH — BoiBOA 8.

.. .

Kourponb 3anucannoro ajpeca mnpoussomuresa mo A(1)F(0). Tlpw
sTOM HH(pOpMaLuA ¢ peructpa aipeca nepepaercs mo Rl —R9 maruner-
paJiu. .

TTo xomanae A(0)F(16) undopmamusa ¢ mud W1 — W8 sanuchiBa-
ercs B PEerdcTp AaHHbIX H [POMCXOJMT 3amyck aBTOMara NnporpamMH-

POBAHHMS.

Buumanue! 3a O)MH UMKJI NPOrpaMMHPOBAHHS, COTJIACHO PEKOMEH-
NalMsAM, AOJIKEH BBUKHIaThCd TOJBLKO OJMH pa3psj. AnmaparHas

3alMTa B MOJAYJE HE MpelycMoTpeHa.
Maapuuit uHGOpMalHOHHBbIH paspsal AJas

155 PE3 — BuiBOL |1,
556 PT4 — BoiBoa 12,
556 PTH — BbiBOI 9.

[luka nporpaMMHpPOBaHus AJAMTCA oKoqo 0,5 ¢ ¥ mpekpaulaercs mo
BHyTpeHHemy Ttafimepy. [lpepBarth pabory aBromara HporpaMMmupoBa-
HUSI MOKHO Takke nmopaued komanabl A(1)F(16). [lo okoHuaHHH LIHK-
Jla TporpaMMHpOBaHUsl MOAYJb BhicTaBaser LAM-3ampoc.

Jlnsi ynpapaenus curdajom LAM BBejeHbl KOMaH/bL:

A(0)F(26) - pas6mokupoBka LAM,
A(0)F(24) - 6nokuposka LAM.

[Tpumewanue: nocie Bkmodenust nuranusa LAM GJIOKHPOBAH. i

[Tposepky LAM-zanpoca MOXHO [POH3BOAHTH KOMAaHIOH
A(0)E(8).

Urenne uapopmauuu ua [II3Y npoussoautcs no A(0)F(0).

Oreer X OTA4eTCH HA BCE HCHOJb3YyeMbie B MOJYJi€ KOMaHbl.

Otser Q orgaercs na komauasl A(0)F(0), A(1)F(0), A(0)F (24)
u A(0)F(26) Bcerna, a na komanasl A(0)F(16) u A(1)F(16) Toabko
B TOM cJyuae, ec/ii, aBToMaT NpOrpaMMHPOBAHHS BBIKJ/IOYEH.

Jlasi COKpalleHHS BPEMEHH NpPOrpaMMHDOBAHHS PEKOMEHAYeTCH
BecTH HEeNpepbiBHOE KOHTpoJbHOe urteHne TMII3Y u npepbiBaTbL MK
NpOrpaMMHPOBAHHS [IPH YBEPEHHOM PpaspylieHHH porpaMMUpyeMou
MepeMbluKH. -

Ha nepenHeid maHeau MOMYJisi pasMelleHbl HHAHKATOPDI LAM-zan-
poca «L», paGoTel aBToMara [POrpaMMHpOBaHUS [ITI3Y «A» ¥ TyM™m-
6aep Biaouenus nuranus [113Y. Moayab umeer mHpPHHY 3M.




NPOTPAMMATOP B0658

956PT6 n 556PT7 mpencrasasior coboii [III3Y c opraHusainef
2048 BOCHMHPA3pPSAHBIX CI0B. B HCXOLHOM COCTOSHHH B Hesanporpam-
MHDOBAHHBIX CXeMax B siUeHKAX MaMATH 3alHCAH JOTMYECKHI HYJb.
3anuch JIOrHYECKOH eIHHHILbI IPOH3BOJHUTCH IMYTEM MEPEXHIAHHA HH-
XPOMOBBIX Iepembluek. [li1s 370ro mo onpenesnenHok BDEMEHHOH JHar-
pamMme (puc. 2) Ha BBIBOA MHTaHHA (BbIBOA 24) moaaioTcs HMITYJIbChI
amniauTynod 9 B, Ha nporpammupyembli Beixon — 18 B, Ha Bxon
paspewmenust BoiGopkH (BhiBOA 20) — 0 B.
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Puc. 2. Bpemenuast jnarpamma HMOy/abCoB nporpammuposanua [1I13Y 556PT6 u
H56PT7.

[Tporpammarop ITITI3Y 556PT6 u 556PT7 BhimoiHeH B craHpapre
KAMAK. [ast yaudukanuu NporpamMMHoro obecrneyeHHs] OH HMeer
Habop KAMAK-bynkuuii, B OCHOBHOM COBNafaluHi c
KAMAK-dynkuusivu nporpammaropa B0631.

A(0)F(16) 3aMiCb B HH(ODMAUHOHHBIA DPErHCTDP, BKJIIOUEHHE
aBTOMAara MporpaMMHPOBAHHS;
A(1)F(16) 34llHCb B DPErucTp ajpeca, BBHIKJAKYEHHE aBTOMATA
MpOrpaMMHPOBAHUSA; '
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yrenre uHpopmauud us II13Y, B ToM uuciae u npw

A(0)F(0)
paboraiolieM aBTOMAaTe NOPOrPAMMHPOBAHHA IS
KOHTPOJIsi NPOrpaMMHPYEMOT0 paspsijia;

A(0)F (24) Osaokuposka LAM-3anpoca;

A(0)F(26) pas6aokupoBka LAM-3anpoca;

A(0)F (8) nposepka LAM-3anpoca no orsery Q.

Oteer X oTjaercsi Ha BCe HCMOJbL3yeMble B MOAYJE KOMAHJEL.

Otser Q orpaercs Ha Komauabl A(0)F(0), A(0)F(24) m
A(0)F(26) Bcerma, a mna komanget A(0)F(16), A(1)F(16) wu
A(0)F(8) Tompko B TOM ciyuae, €C/H aBTOMAT [POrPAMMHPOBAHHS
BbIKJKYEH. :

JInsi cOKpamleHMsi BpeMeHH [POrpaMMHPOBAHMSI DEKOMEHAYETCH
BECTH HerpepbiBHOE KOHTpOAbHOe uTeHue [I[13Y W mpepeBaTh LUK
MPOTpaMMHPOBAHHUS [IPH YBEPEHHOM pa3pylIeHHH MPOrpaMMUPYEMOii:
NeEPEMbIUKH.

Ha nepeiueit manenu momyns pasmelleHbl uHaukatopsl LAM-san-
poca «L», paGorbl aBromara nporpammupoBanus I1[I3Y «A» u tym-
OJiep BKJIIOUEHHS] TPOrPAMMHPYIOIIEr0 HanpsieHus. Moayab HMeer
IWHpUHY 3M.

"

[MPOrPAMMATOP PEHPGFPAMMHPFEM_I:IK M3¥ b0639

OreuectBennbie penporpammupyemsie [13Y (PITII3Y) npoussoasr-
cA [0 ABYM pa3fnuuHbiM TexHosorusim: PIITI3Y c naBHHHO HHIKEKIH-
OHHBIM [IJJABAIOLIMM 3aTBOPOM: K HHM OTHOCSITCS  MHKPOCXEMbl
573P®ii, u PIIII3Y MHOII (meraJii-HUTpHA-OKHCE/-IONYITPOBOLHHK) ;
K HHM OTHOCATCS MHKpocxembl 558PPii, 1801PPii. Mukpocxembl mnep-
BOIO THNA CTHPAIOTCS YAbTPa(HONETOBBIM OOJYYEHHEM, MHKDOCXEMB
BTOPOTO THMA CTHPAIOTCS 3J€KTpHUecKHM crocoboM. Hecmorps Ha 3ua-
YUTEJNbHBIE PA3JHUHsl B CHOCOOe CTHPAHWA M 3alicH HHDOPMALHU B
mukpocxembl PIITI3Y, nast monp3oBatensi oHu SBASIOTCH NPAKTHUECKH
ONHHAKOBBIMH — HJ€HTHUHAsl DAa3BOJIKA BBLIBOJOB [PH PABHON HH(OP-
MALHOHHOH EMKOCTH, OJIHHAKOBOE Bpems cuMThiBaHHs (200—500 Hc)
H MOYTH COBMAJAIOMIMA TOK noTpeGienusi. [Io cpaBHeHHio ¢ GHIOSAD-
upiva TITI3Y opHokpatHOro nporpammupoanusi, PIIII3Y otiuuawores
GoJblel HHPOPMALHOHHON EMKOCTBIO, HA Ka3KA0H CTYNEHH TeXHOJIOTH-
yeckoro nporpecca MOIT PIIII3Y npesocxoauiu ounoasipbie [1I13Y
Mo WH(GOPMALHOHHONH EMKOCTH B 4 pasa. 4

OnHOTUIIHOCTE KOPIYCOB H Pa3BOAKH BBLIBOAOB, IIPOCTasi BpeMeH-
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Has AMarpaMma NpOrpaMMHUPOBaHHSI MHKPOCXEM 3TOr0 THNA MO3BOJIH-
JH co3jaTh oyeHb npoctod mpubop (B0630), KoTOPBIA MO3BOJSAN IPO-
rpaMMHpoOBaTh MHKpocxembl 573P®2, 573P®4, 573P®5, 573PP6 u nx
3apy0eHbIe aHalory.

[To Mepe pa3BHUTHA 3JIEKTPOHHOH MNPOMBIIIJIEHHOCTH, CTajH TOSAB-
nsitbesi Bce HoBble Tunbl PIITNI3Y, takue kak 573P®3 (JIM3MOII) u
1801PP1 (MHOII) —4K 16-paspsaHbix C/10B, COBMECTHMbIE C IIHHOH
QBUS, 558PP3 —MHOII mukpocxema 8K 06a#T. MHKpPOCXeMbl TEXHO-
ndorui MHOIT uMesiu coOBeplIeHHO APYTyl) BpeMeHHYI0 AHarpammy H
3JIEKTPHUECKHE MOTEHLMaJbl NP NPOrpaMMHPOBAHHH, a MHKDOCXEMBI,
copmecTumble ¢ muHOA QBUS, UMenH OTIHUHYIO Pa3BOIKY BHIBOJOB H
0oco0yi0 BpPEMEHHYIO [HarpaMmy Kak MpH NpOrpaMMHpPOBaHHH, TaK H
NMPpH CYHTHIBAHHH. : ;

Onnako, Bce pasnoobpasubie THnbl MOIl PIITI3Y wumenu oany
0611yI0 0COGEHHOCTh —3a HCKIIOUeHHeM BbiBoga Vpp (HampsKeHHe
NpOrpaMMHPOBaHHs1) Ha BCe OCTajlbHble BbIBOJbI MHKPOCXEMbl MOJaBa-
nuchk norenudansl ypous TTJI. Ito mo3soauniao caenatbh A0OCTATOYHO
npocToit nporpammarop, eaunsiit aas scex tunos MOIT PIITI3Y. Jrot
nporpammatop (B0639) ocHosbiBaeTcss Ha  MHKpompoueccope
580BM80, uMeerT Ha mepeaHeil NaHelH BCEro jApe naHebkd (24 u 28
BLIBOJOB) M I03BOssieT mnporpammuposath Jjwoosie MOIT TIII3Y, a
takxxe MOII T13Y oxuokparHoro nporpammupoBanusi. HMcnoabsoBanue
MHKpOMpoleccopa Mmo3poJsder (popMHpoBaTh Jjo0yil0o BpPEeMEHHYIO AHar-
paMMy M HCIOJb30BaTh [PU paboTe pasjv4Hbie ANTOPHTMbl TPOrpam-
muposanus PIIII3Y, a camoe rnasHoe, 10MyCKaeT H3MEHEHHE BCTPOEH-
Hoi nporpammbl. [Ipu mnosiBiennn HoBoro THna mukpocxem MOII
PIIII3Y, nyxHo GyaeT AOMNMCATb BHYTPEHHIO MPOrpamMmy rnpoiieccopa
M 3aMeHHTb Ha mnJaarax mnporpammuyio [I3Y, ycraHoBiaeHHYIO Ha
MaHeJsbKe.

[Iporpammatop B0639 nocrpoen no nmpoctoit 6/0K-cxeme (pHC. 3).
Kpome crampapTHoro Habopa, COCTaBifiOILero MHKpoIBM, yerpoi-
ctBo BKalouaer B cebsi KAMAK-unrepdeiic, noptel Ajs obmeHa c
KAMAK-uHTepdeiicoM, MOPTHL [Jsi BHAA4YH ajgpeca M AaHHbIX [Jd
PII[13Y, mnoprt, ynpasasioutdii LIAllom, aas Bbiiayd HanpsizKeHHs
MPOrpaMMHPOBAHHS U NMOPT YNPaBJSOMHKX curHanoB. M3 annmaparHbix
0coOeHHOCTEH yCTPOHCTBA ciedyeT YNOMSHYThb C/leAyIOollHe pelleHHus:
— TlpuGop comep:KHT KOMIapaTop TOKOMOTpeOJeHHs Mporpammupye-

MOH MHKpPOCXeMbl, M TpPH NpEBbIIIEHHH 3aJaHHOro Mnopora

(300 mA) curnaausupyer o6 3TOM NPOLECCOPY. -

MWKPOMNPOUECCOP
KP588BMB8

nna4y
K57 3P92

03y
KP537FP48

TAHUMEP
KP588BBW53

WHTEP®EMC
TEPMWUHANA

Al R

a1 6 e el ] =

g 0 Eor | o [ p Mo amp ] g L] e e i o P L o e 0 R e T 4

MNAHE NBKA
nna34y

{}

MAPANAE NbHLIH
MHTEP®EHC
KP588BB55

NAPANE NbHbIM
MHTEP®EWC
KP588BB55

NAPANNENBHLIA
MHTEPPEWC
KP588BB55

uArl

AR

NAPANNENBHLIA
MHTEP®PEHC
KP588BES5

KAMAK
MHTEP®PEWHC

=8

KAMAK

PUC.3. BNOK-CXEMA BB633.




MOXHbI IBa BapHaHTa: HCMOJb30BATh JBE MAHENbKH JHOO HCIOJb-
30BaTh JOMOJHHUTE/bHLIA KOMIJIEKT MOPTOB ajpeca/AaHHBIX C COOT-
BETCTBYIOLIUM BKJIOUeHHeM, W B 3aBucHMocTH ot THna PIITI3Y

HCTIONIb30BaTh HYXKHbIE Habop 1nopToB. bbll BbIGpaH BTOPOU BapH-

aHT.

— Ilpomeccop mporpammaTtopa COLEPKUT BCe 3JeMeHTbl HHTepdeHca
Creik C2, KOTOpble HOpMaJAbHO HA MAaTy He YCTaHaBJHBAITCH, HO
MOIYT OBITH YCTAHOBJIEHbI [/l HCMOJb30BAHHS NpOrpammMaropa B
npubOPHOM BapHAHTE. - :

B nepBoi#l BepcHM mporpammbl npoieccopa, 0J0K MOKeT HCHO0Jb30-
BaTbCs IS mporpammupoBanusi mukpocxem PIIII3Y tunos 573PP2,
573P®4, 573P®5, 573P®6, 88737S (ananor M2764A, npou3BoaHUTETb
SGS, Hranua), 1801PPl. [Ilna wmukpocxem 573PP3, bH73PD7,
573P®8, 558PP3 cooTBETCTBYIOLLHE AJrOPUTMbl OBIH TaKXKe HAaMUca-
HBbI.

B pykoBoasuiHx marepvanax oredectBeHHbix PIITI3Y, kak npasu-
10, PEKOMEHAYeTcsl MpOrpaMMHPOBATL MUKPOCXEMBI OJHHOYHBIM [POr-
pPAMMHPYIOILHM HMIYJAbCOM pA3JHYHOH, B 34BHCHMOCTH OT THINA
PIIII3Y, paureabHocTH (Kak npaBuiao 50 mc). BoAbHIMHCTBO MHPOBBIX
[MPOM3BOJIHTENEH 3THX MHKPOCXEM PEKOMEHAYIOT HCIOJb30BaTh ajarl-
THBHBIH CMoco6 NPOrpaMMHPOBAHHS, KOTODPHIH 3aK/AI0YAETCH B CJELYIO-
leM: fnporpamMmarop paboTaerT KOpPOTKMMH HmnyJabcamu (1 -—3 mc),
CYUTAsT HX KOJHUYECTBO, H MOCJE Ka)KAOTO HMMYJbCA MNPOU3BOAMT CUH-
ThIBaHHEe MHKpocxembl. Ecan MHKpocxema 3anporpamMmupoBafach, TO
MPOU3BOIHTCA «IOMHIAHHE» JABOHHBIM KOJHYeCTBOM HMMyJabcoB. [Ipo-
rpammarop B0639 peanusyer oba crnocoba paborb ¢ PIIII3Y.

AnnapartHnasi yacTb NporpamMmMaTropa MO3BOJISIET TAKKe [POH3BOLUTH
TectupoBaHue OaltoBbiXx O3Y (Hanpumep, 573P¥8, 9, 10 u np.),
OIHAKO B NpOrpaMme npoueccopa 3To He peaju3oBaHo.

[Ippy pabBote ¢ [porpaMmMaTopoM HCHOJbB3VIOTCH
KAMAK-koMaHbl: |

CACAYIOHIHE

N.A0.FO yTeHue caoBa navueix, Q=L =TO0OTOB.

N.AO.F1 uUTeHHe CTaTycHoro perucrpa, Q=1.

N.A0.F8 npoBepka 3anpoca, Q=L=T0TOB.

N.A0.F16 3afnHch B peructp aanubix, Q=L=T0OTOB.
N.AL.F16° 3amnuchk B peructp aapeca, Q=L=TOTOB.
N.A2.F16 zanuck B peructp pexuma, Q=L=TOTOB.
N.A3.F16 3anuch B peruerp Komaug, Q=L=TOTOB.
N.A4.F16 [epenucarb . CJIOBO B PErMCTP JAaHHbBIX BLIBOJA,

Q=L=I0OTOB.
s oomena ¢ KAMAK-maruerpanbio Hcnosb3yercst 3 perucrpa:
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ABa 16-paspsiiHbIX (perucTp BBOAA H PETHCTP BBIBOJA) perictpa s
ob6MeHa NaHHLIMH MEXJly KOHTDOILIEPOM H MPOLECCOPOM MPOrpamMmaTo-
pa, a Takke 8-paspsiiHBIA perucTp craryca, gocrynabiii KAMAK-ma-
FTHCTPAJIH TOJBKO JJISl UTeHHS.

Peructp pexunma onpejensier onepauuio H THI MHKPOCXEMb
PTITI3Y. Pacnpepenenue GHTOB B cjloBe cJenyloliee: '
16 —Tun onepauuu: 0 —urenne, | —3anucs 8 PIITI3Y.

I5—cnoco6 nporpamMmupoBanus: 0—aganTHBHOE, 1 — onHOUMMYJIB-
CHoe. : i
14 — =0—apnpec MHKpeMeHTHPOBaTh, = | —ajapec He HHKPEMEHTHPO-
BaTh.
Maapumui 6afit onpenensier Tun Mukpocxembl PIIII3Y:
— 573P®2 '
— H73PD3
— 573P®4
— H73P®5
— HT73PD6
973P®D7
— HT73PD8
— M2764 bupmbl SGS
— 558PP3
— 1801PP1

000~ 0N — D

B pernctpe KomaHa AonmycKaloTcsi CJAeAYIOLIHe KOMOHHAIH U:

0 —nycrass komanna.

| —BblAaTH B PErHCTPe AaHHBIX THN MPOrpaMMaTopa W HOMED BepCHH
IporpamMmbl B MpoIleccope.

2 —crapanne mukpocxembl PIITI3Y MHOII tuna (pas 1801PP1 B
crapiiem GaHTe yKasbiBAeTCH HOMEP MHKPOCXeMbl).

3 —3anporpamMMupoBaTh HoMep Mukpocxemb ¢ QBUS (573P®3,
1801PP1).

4 —pbinate oTBeT REPLY or mukpocxemn ¢ QBUS (Mmaapmuii 6ur B
perucrpe nanubX Oyner paBeH REPLY oT mocniennero oGpaiie-
HHSl K 3TOH MHKpPOCXEME). |

5—ycraButh Hanpsikenue Ha [IAlle, ucrmonb3ys KOA H3 CTapliero
Oamura.

16 —uMHUTHPOBATbL GECKOHEUHbIH LUK/ MPOXKHIAHHS MHKDOCXEMbI (HC-
noJib3yercd IMpPH HaJlajKe YyCTpo#cTBa).
|7 —ornanounslii TeCT BpeMeHK ycraHoBiaenus [IATlla.
18 —oTyanounbiil TECT MOC/AEJ0BATENBLHOrO HHTEp (efica.
Peructp craryca MOMKeT NPHHUMATh CJeYIOIHE 3HAUYECHHS:

11




0 uau 255 —He olnpeeseHo.

| — kKomaHjxa HOpMaJbHO HCIIOJIHEHA.

2 — HempaBHJbHAA MJIHM HeCcylLleCcTBYIOUlash KOMaHfa.

3 — omwubka npu npoxuranuu (samuch B PIITI3Y HEBD:amo}KHa).

4 — neperpyska [0 TOKy NmpH nojade Hanpsikenusi Ha PIITI3Y.

- Haauuue npoumeccopa B yCTPOHCTBE MO3BOJIHIO YBRIUUYATH KOJIH-
yecTBO 34lIMT OT caydaHHbix ownbok. Hanpumep, ecau nporpamMmmaro-
py ykaszan tun PIITI3Y ne MHOII rtuna, u nopaTh KOMaHLy CTHpa-
HUS, OH OTKaMKercsi ee HCIOJHATb C OTBETOM <«HElpaBHJbHAsd KOMaH-
na». |

Pabora ¢ nporpamMmMaropoM OueHb Npocra:

| — yKas3biBaeTCH THN MHKPOCXEMbl H THII ONepanuu (uTeHHe, 3alMChb H
[np.). :

2 —npoBepsiercs, UYTO NPOrpaMmarop NPHHSAJ KOMaHAy (H3 perucrpa
craryca). ;

2 —3arpyxaercst B MporpamMmMarop HayajbHbiH ajipec.

3— (UpH UTEHHH) CUMTHIBAETCS PerucTp craryca, ecau orer=1, 7o
MOJKHO CUHTATH JlaHHbie H3 PErucTpa JaHHbIX. -

3 — (npH ‘3anHCH) 3aNHCLIBAGTCA CJOBO B DErHCTp MAaHHBIX H CHUTHIBA-
eTcsl perucTp crartyca, YytoObl yOeaHTbesl, 4TO CJIOBO 3aIHCaJIOCh.
[Tpu nw6om obparieHHy K porpaMMaTopy HEOOXOAHMO KOHTPOJIH-

poBaTh otBeT Q, ecnu Q=0, TO KOMaHAy HaIJJNEKHT HOBTOPHTD.
Monyab umeer wHpuny 2M.,

PO FPAMMEI AJi MPOTPAMMATOPOB

[Tpumenenne mukpocxem [1[I3Y moxkHo pasbuth Ha ABa OCHOBHbIX
KJacca: HCHOJB30BaHHE il XpaHeHusi NporpamMm H MHKPONpOrpamm B
MHKDONPOIECCOPHLIX CHCTeMAX M MHKPONPOrpaMMHBIX apremarax, a
TakXe B pasHooOpasHbIX Koaepax/iekopepax. B mepBom ciayuae rese-
pauus undopmaunn aas [II3Y npoussoputesi pasiMUHbIMH KOMITHJISA-
TOpaMH M K .IPOTPaMMHOM MOJIEpKKe NPOrpaMmMaropoB 0coObIX Tpebo-
BaHuil He mnpenbsiBasercd. Bo Bropom cayuyae, HHMOpMalHA A
[II13Y, Kak MpaBUI0, COCTABJACTCH M BBOJMTCH MOJbL30BATENEM BPYY-
HYIO H COOTBETCTBYIOLIME MPOrpaMmbl JOJJKHbI 0OecrneynBaTb MakcH-
MajibHble ynobcTBa Ads nogb3oBartens. [losTomy faxe B cambiX paH-
HUX BepPCHAX nporpamm, OOC/HYKHBAIOWHX NPOrpamMmMaropsbl, OblIO
o6paleHo oco6oe BHHMaHHE HA CEPBHCHYIO dacTb. Bce mporpammbl
ObL1H ODHEHTHPOBaHbBI HA PY4YHOH BBOJ HH(MOPMAUMH—OHH HMEIH
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BCTPOEHHBIH YNPOLIEHHBLIH JKpaHHbI pefaKTop H Habop npeo6pasoBa-
HHH, MO3BOJIAIIIHA YCTPAHHThL THIOBbIE OLIHGKH (HHBEPCHSI JaHHBIX,
HHBEPCHS1 afpeca, pasBopoT GUTOB JaHHBIX H Ip.).

Ilpn nepBonayanbHOM BBOLE MJIH NPH PelaKTHPOBAHUH HMeIOLLeii-
Csl MH(MOpMAaLHK HA SKPaHe TepMHHAsa pacHeyaThiBaCH CTaH 1apPTHbIH
6.1aHK Ha 256 (4- uam 8-paspsjHbIX) CJI0B. Onepatop HMeer BO3MOK-
HOCTb, NEPEMEIIEHHEM KYypCOpa BO BCEX HampaBJIEHHSIX, BbIGPATH HYK-
HbIH ajpec W H3MEHHTb ero cojepxumoe. Bcs HH(pOpMaUUA TIpH
KPAHHOM DE€NaKTHPOBAHHH TPaKTyercs KakK BOCbMepHuHasi. Jljisi MHK-
pocxem C OO/MbUIHM 0GBEMOM HH(BOPMAlKKH BCs MHBOPMALUS pa3buBa-
€TCSI Ha HECKOJIbKO 6JIaHKOB, KaxKAblH U3 KOTOPBIX MOJKHO a[pecoBaTh
HE3aBHUCHMO. _

Ilpouece nporpammupoBanusi mukpocxem I1I13Y MPOHCXOMHUT cJe-
AYIOIHM 06pasoM: BbIOHPAETCS OuepefHoe CI0BO, NpoBepsieTcss Heob--
XOLHMOCTE MPOrpPAMMHPOBAHHA AAHHOIO CJIOBA, MPOBEPSHETCS BO3MONK-
HOCTbL [IPOrpaMMHPOBaHHA (BO3MOXKHbBI Ae(PEKThl MHKPOCXEMEI), MOC/Ie
STOr0 MPOTrPAMMHPYETCs JaHHOE CJIOBO M Nporpamma NEPEXOAHT K cJe-
aywoler suefike. Iocne sapepuiens MPOrpaMMHpPOBAHUST BCell MHK-
POCXeMbl MPOrpaMMa MpoOBEPsieT BCIO HH(pOPMAUHIO HA COBHAJEHHE H,
€C/IH HE BCe fYCHKH OKasajHuCh 3anporpaMMHPOBAHHI, MOBTOPSET MPO-
Lecc cHayaJga.

[IporpammupoBanue mukpocxem TTJIII TIT13Y IPOHCXOJHUT CJIEeLy-
IOLAM 00pa3oM: nporpamma 3amyckaeT aBTOMAT nmporpammaropa H
CHHTBLIBAET BbIXOAbl MHKpocxembl [IT13Y, omHoBpemeHHo Bemsi orcyer
BpeMeHH. Korga Ha BBIXOZAX MHKPOCXEMBI MNOSIBHJIACD NnpaBuabHas
HHGOPMALKS, NPOUSBOMUTCS TIPOLECC «AOMKHUTAHHS> MJIABKUX [epeMbl-
HEK MPHMEPHO TO Ke BPeMs, KAKOE 5TH MEePEMbIYKH «IIPOKHIAJHCh.

[Iporpammbl HanHcaubl Ha asbike TRAN pis MHKPODBM Oppenok.
Onu ponyckaior paborty c MporpamMmaTopamMH Kak B CHCTEMHOM KpeiTe
MHKPOIBM, tak u B nepudepuitnom. IMporpamma = ROMYV npefHas-
HadeHa aqas nporpammartopoB b0631 u B0628, mporpamma = ROMF
paboraer ¢ mporpammaropoMm B0630. [lnsi paGoth ¢ NporpaMmaTopom
b0639 wanucana nporpamma #PROM, koropasi umeer psii 0COGEH-
HOCTEH, HM3JIOXKEeHHBIX OTAeNbHO. Huxe KpaTKo OnmucHIBAIOTCH AU PEKTH-
Bbl, 00LIHe /151 BCeX NMPOrpaMM, C KPATKUMH HOSCHEHHSIMH.

PAR —BBOA napamerpoB: Mosuuusi nporpaMmMaTtopa H THI MHKpOC-
xembl [III3Y, ecnu nosuumsa mporpammaropa yKasaHa HYJEBOH, TO
nporpamma paGotaer 6e3 nporpammaropa.

L —pacneyatka COAEPKHUMOro TabJMUbl B NaMATH MMPOrPAMMBl HA
IKpaHe TepMHHafa.
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P — pacneuarka comep:xumoro muxpocxemel IITI3Y na skpane Tep-
MHHaJa.

RDM —urenrie copepxkumoro mukpocxembl II[I3Y B namaAThb mnpo-
rpaMMBl. - i

C —cpaBHenue cofepxumoro mukpocxemsl [III3Y u Tabulbl B
MamMATH MPOTPaMMbl H BbIBOJ HECOBNAAAIOLLUX f1YEEK Ha TEPMHHAL.

A — penakTHpOBaHKE TAOJHIbLI B NaMATH MPOrpAMMEI, HAUWHAsA C
Jioboro Kaipa. -

CMP —npoBepka Ha BO3MOXKHOCTb 3alpOrpaMMHpOBATE MHKPOCXE-
MY. ' :

S —crapT npouecca NporpaMMHPOBaHHSl MHKDOCXEMBbI TITI3Y.

CL —uuctka (oOnyseHHe) TaOJHLBI B MaMSITH NPOrpaMMBbl.

INV — HHBEpCHSI COIEPKHUMOTO TaGJHIbl B NIAMSATH MPOrpaMMBbl.

INVA —unBepcus agpecoB Tabauibl B NaMATH NPOrpaMMbl.

TRD — pa3BopoT 6UTOB AaHHbLIX (MEHFIOTCA MeCTaMH CTapllMH H
MJALIIHA GHTB JaHHBIX B CJ1OBEe U T. 1.). , |

DZM —BbiBo# TabJiHlibl B TaMATH [porpaMMbl  Ha TPHHTEP
DZM-180.

ROBO — BuiBoa, TabJiHLbl B MaMATH NporpaMmbl Ha NPUHTEP THIA
ROBOTRON. |

SV —s3anuch TabMAHIbl U3 NaMSATH NporpamMmbl B (aiiy Ha AMCKe.

RD — uytenue Tabauibl H3 gaiaa Ha OMCKEe B NaMfATb NPOrpaMMbl.

RIN —urenne Tabauupl H3 dailna Ha aucke B Qopmare (GUPMBI
INTEL B naMsiTb IpOrpammbi. '

[Tporpamma FHFPROM uMeeT HeCKOJbKO NOTOJHHTENbHBIX THPEK-
THB, B COOTBETCTBHM C BO3MOKHOCTsIMU nporpammaropa b0639.

ERASE — crupanue PIITI3Y MHOII tuna.

NUMBER — mnporpamMMHpoBaHHe HOMepa [Jis PIII13Y coBmecTH-
mbix ¢ wHHOH QBUS.

REPLY — onpenenenne Homepa ana PIITI3Y coBmectumon ¢
wudoit QBUS, Ha kotopbiii ona naer orBer REPLY =1.

JHTEPATYPA

1. Memory Design Handbook. 1977. Intel Corporation, USA.
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