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VJIK 681.3.06 (076)
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YukanoB A.H. Mukponporneccopsl. [lepudepuitnbie yctpoiictBa. MeToauueckue
yKazaHus K J1abopatopHbpiM padbotam. Pocros-na-Jlony: CeBepo-KaBkasckuii u-
mman MTYCH, 2019.- 38 c.

B nmocobun u3nnoxeHbl METOIMYECKUE PEKOMEHAAINH, COAepKaTeIbHbIE Ma-
TepHUaJbl 1 KOHTPOJIbHBIE 3aJaHus JIJIsl MPOBEJIEHUs Jab0paTOPHBIX padOT MO U3Y-
YEHUIO MPUHIIUIIOB MOCTPOCHUS MepUPEepUHbIX YCTPOMCTB MUKPOIIPOIIECCOPHBIX
CUCTEM, MCCIIEIOBAaHUIO PEXUMOB pabOThl MepUPEpUMHBIX MHUKPOCXEM, MPUHIIH-
OB TOAKIIOYEHUS W MporpammupoBaHus. [locoOue copepuT HeoOXoauMble
CIIPAaBOYHBIE MATEPHUAIBI.

Meroanueckue ykazaHUs TpeIHA3HAYCHBI JJIA CTYJICHTOB, OOYYarOIINXCS
no HamnpasieHusM noarotoBku 09.03.01 Mudopmatuka v BbIMHCIUTETbHAS TEX-
Huka U 11.03.02 MH(HOKOMMYHUKALIMOHHBIE TEXHOJOTUH M CUCTEMBI CBA3H, MPO-
buneli MHOrokaHaiabHbIE TEJIEKOMMYHHKAIIMOHHBIE CUCTEMbI, CETH CBSI3U U CHUC-
TeMbl KOMMYTAIMU, 3alTUIIIEHHbIE CUCTEMBI U CETH CBSI3U, CUCTEMBI PAUOCBS3U U
paauoaocTyna, BeluncnuTenbHble MalllMHbI, KOMILJIEKChI, CUCTeMBbI U ceTH, [Ipo-
rpaMMHOE 00€CTICeYeHUE U MHTEIJICKTYaJIbHbIE CUCTEMBI.

[Tocobue mpenHazHauy€HO MJIS WCIOJIB30BaHUS TMPU U3YYEHUU AUCIUILIINH
MukponpoliecCopHble CUCTEMbI, BbrunciuTenbHas TeXHUKa U MH(GOPMAIIMOHHbBIE
TEXHOJIOTUH, a TAKXKE MOXKET OBbITh MCIOJIB30BAHO MPEMNO/IaBATENIMU U CTYICHTA-
MU MPU U3YYEHUU POJICTBEHHBIX IUCIUIUIMH U B MPOLIECCE CAMOCTOSITEIBLHON pa-
OOTBHI.

YuebHoe mocobue o0cyxaeH0 U 0J100peHo Ha 3acenanuu kadenpsr UBT
[IpoTokoun ot 26 aBrycra 2019 r. Ne 1

Penenzent 3aB. kadenpoit UBT n.1.H. mpodeccop Cokomos C.B.
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1. AHAJIN3 PEZKUMOB ITIPOTPAMMUPOBAH
S IMTAPAJJIEJIBHOT'O UHTEP®EVICA

geﬂb

1. U3yuuTh NpUHIMIIBI UCTIOIB30BaHU MapamieasHoro ooMena B MIIC;

2. CoBeplIeHCTBOBATh HABBIKW aHANIN3a, 000OIIEHNS U CHCTEMAaTH3aIlUHN T10-
Jy4EHHBIX Pe3yJIbTaTOB, HABBIKA COCTABIICHUS W O(POPMIICHHUS OTYCTHBIX MaTepHa-
JIOB, HAaBBIKM TOYHOI'O U JIAKOHUYHOI'O TPEICTABIICHMS JIOKJIAJIOB HAa BOIPOCHI
TEXHUYECKOT0 XapaKTepa.

Yueonuvie 80Npoconl

1.1. CtpykTypHas cxema aganrepa;
1.2. IlporpammHast Mozieb afjanTepa u peKUMbl pabOTHI;
1.3. IIporpaMmmupoBaHne peKUMOB padOTHI aJanTepa.

Jlumepamypa 0151 n0020moeKuU K 3aHAMUIO

1. Karan b.M., Cramun B.B. OCHOBBI IPOEKTHPOBAHUS MUKPOIIPOIIECCOP-
HBIX YCTPOMCTB aBTOMAaTUKHU. — M.: DHeproaromusaart, 1987. — 304 c.

2. Anexcenko A.I'., l'anmuuuna A.A., UBanuukoB A.Jl. IIpoekTtupoBanue pa-
JTMORJIEKTPOHHOM armaparypbsl Ha MUKporpoueccopax. — M.: Paguo u
CBsI3b, 1984. — 272 c.

3. http://www.computer-museum.ru/technlgy/i8255.htm

Cooeporcarnue omuema

1. Ha3Banue paboThi;

2. JInsa kaxaoro 3aaHus: Ha3BaHHUE 3aJaHUs U MaTepuall B o0beMe, yKa3aH-
HOM B 3aJIaHUH.

3aoanue 1.1 Cmpykmypnasa cxema aoanmepa

Fd
—= D0 | BPSSOBBSS OOMeH mJaHHBIMH B Tapa-

— ] .
—3i p2 JenbHOU (opme B MHUKpoOMpolec-
—=1 I3 A o
—a D4 e COpHOH CHCTEME MOKET OBITh Opra-
—== 15
—2E e HU30BAaH PaA3JIMYHBIMHU CIIOCOOAMHU.
e DTO MOXKET OBITb TOJBKO BBIBOJI
— =5 Jpn .
26y CJIOBa JIaHHBIX Ha BHEIIHEE yCTPOii-
2 (oo mpr B CTBO, TOJIBKO BBOJI CJIOBA JAHHBIX C
—E BHEIIIHETO YCTPOWMCTBA WJIA JBYX-
— LA cTopoHHH 0OMeH. JIr0oii U3 cro-
RES
6 cO00OB MOXET OBITh OpPraHU30BaH
i )
KaK AaCHUHXPOHHBIA WJIM CHUHXPOH-
? | cum mopT

HBIE 0OOMEH. 3HAYUTENBHO YIpOoIIa-
€T MomoOHYI0 3a/ady HCIIOJIb30Ba-
HUE TPOrpaMMHpyeMoro mnepude-
PHITHOTO agarnrepa (ITITA)

Puc.1.1. YT'O IIITA KP580BBS55


http://www.computer-museum.ru/technlgy/i8255.htm

KP580BB55 (anasnor Intel 8255).

VYcaoBHoe rpaduueckoe  o0O3HAUEHHME ~— ajanTepa  MPUBEACHO  Ha
puc.l.1.CxeMa MOKeT BBINIOJIHATH Oydepusanunio (Ipu aCHHXPOHHOM PEeXXUMe 00-
MEHa JaHHBIMHM); MIpeoOpa3zoBaHue (hopmaTa JIaHHBIX; COMpshKeHrne MUKpo-OBM ¢
BY B pexume npepriBanus.

Mukpocxema IIITA coaepXuT Tpu BOCBMHUPA3psAIHBIX KaHaja (opThl PA,
PB, PC), 6ydep muubl manapix (BD), HeoOXOMMMBIN JjIsl COTIACOBAHUS IITHHBI
MIIC u Bxonos IIITA, cxemy ymnpaBiieHHS PEXHUMOM H JIBE CXEMBbl YIpPaBICHUS
nopramu rpynnsl A u B, mporpaMMHO OOBEIWHEHHBIX B OJIMH PETUCTP YIpaB-
nsiromiero ciopa (PYC). Ilo mmHe JaHHBIX OPOUCXOAUT HE TOJIBKO OOMEH JaHHBI-
MU, HO ¥ 3acbuika n3 MII B IIITA ynpaBisromux ciioB, FeHEpUPYEMBIX IPOTPaAMM-
HbIM o0ecrnedeHreM npoueccopa, u nepenada B MII nnopmanum o cocTostHUM
nepudepuitHoro obopyaoBaHus. Huzkuii ypoBeHb CHUTHaJIa Ha YIPABISIIOIIEM
Bxosie CS pa3pemiaer akTUBU3UPOBaTh MH(POPMAIMOHHYIO CBA3b Mexay [IIIA u
MII (puc.1.2).
Tabmuna 1.1
Ha3znauenue BbIBOOB

JIByHanpaBiieHHas IMHA AaHHbIX. [IpeqHazHaueHa aiid mepenadud u
DO...D7 IIPUEMA JAHHBIX IPOLECCOPOM, a TAKXKE NEpPeAadydl YNPABISIOMINX
KOMAaHJ U CJI0Ba COCTOSIHUS

Chip Select. Beibop mukpocxembl. Huskuii ypoBeHb WHULIUHUPYET

€S obmeH Mexay npoueccopom u [MITA

RD Read. Urenue. Huzkuii ypoBeHnb Ha 3ToM Bxoje mo3BojsieT [ITTA me-
penaTh JaHHBIE UJIU CIIOBO COCTOSIHUS TPOLIECCOPY

WR Write. 3anuce. Huskuii ypoBeHb Ha 3ToM Bxojae mo3BoisieT [ITTA
PUHSATH IAHHBIE WJIA YIPABISIONIYI0 KOMAHIY
Reset. Copoc. Bricokuii ypoBeHb Ha ATOM BXOJl€ COpachIBaeT BCE

RESET BHYTPEHHHME PETUCTPHI, BKJIIOUAs PETUCTPHI YMNpPABJICHUS, MEPEKITIO-

yaeT Bce kaHaiel (A, B, C) B pexxum 0, 0THOBPEMEHHO MEPEBOS UX B
pexuM BBoza (Tonbko npu RD =0 u WR = 0)

AnpecHbie BXxoJibl. Bei0op kanana. [103BoJIsiI0T BBIOpaTh OJUH U3 Ka-
A0, Al HatnoB (A, B, C) unu perucTpsl ynpasisioIero ¢iioBa U COCTOSHHUS (B
3aBHCHMOCTH OT CHTHaJI0B Ha Bxogax RD u WR, cm. tabi. 2)

PAO...PA7 | Kanan A

PB0...PB7 | Kanan B

PCO...PC7 | Kanan C

[IITA ctpykTypHO pa30ouT Ha aBe rpymnmbl (A u B). I'pynna A BkitouaeT B
ceOst kaHan A u crapiryio Tetpany kanaina C. I'pynna B coctout u3 kanana B u
MJiaiien Terpaasl kanaia C.
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Puc.1.2. CtpykrypHas cxema ITITA KP580BB55

B otuere npencraBuTh:
1. CTpykTypHYyIO CXEMY afanTepa;
2. Ha3HaueHue BXOJ0B U BBIXOJIOB YCTPOMCTBA.

3aoanue 1.2 Ilpozpammuan mooens adanmepa u percumvl padomaol

[Iporpammuo TIITA mpexacraBisier coOoil yeThipe 8-pa3psiAHBIX TOPTa,
KOTOpbIEC ajpecyroTcs ajpecHbiMu Bxojamu AO u Al. OauH mopT sBISIETCS
PETHCTPOM YTIPABIISIONIETO CJIOBA, a APYyTrHe 00pa3yroT KaHallbl BBOAA/BbIBOIA A, B
u C. JlocTyn kK KaHajaM OCYIIIECTBISETCS] B COOTBETCTBHUM C Tabs.1.2.

Ta0muna 1.2
JocTyn K kaHajaM BBOJIa/BBIBO/IA M PETUCTPY YIPABJISAIONIETO CIOBA

Al A0 RD WR CS Harmpasnenue nepenaun

0 0 0 1 0 IMInua maHHBIX <- KaHa1 A
0 1 0 1 0 IIInua manabBIX <- KaHaia B
1 0 0 1 0 IInua manabex <- kaHaia C
1 1 0 | 0 JlaHHBIE HE OIIpeEIICHbI

0 0 1 0 0 [IInaa gaHHBIX -> KaHaT A
0 1 1 0 0 [IIwua na"nHeIX -> ka”Hait B
1 0 1 0 0 IIInua manabBIX -> kaHaa C




1 1 1 0 0 [[luHa TaHHBIX -> PETUCTP YIPABICHUS

X X X X 1 [IInna ma"vHbBIX B Z-COCTOSIHUH

[lepBoHavyasibHOE BKJIIOUEHHUE WM I0/1a4ya CUTHAJIa BBICOKOTO YPOBHS Ha
Bxo11 copoc RESET mukpocxemsl nepekitouaeT Bce kanaisl (A, B, C) B pexum 0,
OJTHOBPEMEHHO TEPEBOJA UX B pexuM BBOAa. COPOC BBIMOIHIETCA TOJIBKO MPH
ycnoBuu RD =0 uWR = 0.

Pesrcumnt pabomut 11114

Bocemupaspsinasie  moptet PA, PB u PC apantepa wmorytr OBITh
UCIIOJIb30BAHbl  PA3NIUYHBIM CIIOCOOOM B 3aBUCHUMOCTH OT XapaKTEPHUCTHUK
KOHKpETHOTro ycrpoiictBa BB nnmn nepudepuiinoro o6opyaoBanusi.

Hacrtpoiika  BHyTpeHHeil — opranm3auuu III[IA g1 KOHKpETHOTO
nepudepuitHoro o0OpyAOBaHUS, OCYIICCTBIISIETCS TPHU 3aMUCU  YHPABIISIONIETO
cioa BbIBOP PEXXMIMA (MODE SELECTION). Kananst I1ITA moryt paboTath
B OJTHOM U3 TPEX OCHOBHBIX PEKUMOB:

B pexume 0 (0oCHOBHOW, HeCTpoOHMpYEMBId pEXKUM BBOJA-BBIBOAA
nH(popMaIu, MPOCTON CTATUYECKUI BBOJ/BBIBOJ)MOT'YT pabOTaTh BCE TPU MOPTA.
Hamnpasnenue qys kaxxaoro nopra onpenensercss nHanBuAyanbHo. [lopt C MoxkHO
pa3leanTh Ha JIBE€ HE3aBUCUMBIX IOJOBHHBIL.BBIXOABI HMMEIOT NaMATh, BXObI
paboraroT 6e3 OydepHOil maMsITH.

B orom pexume wuHpopMmanus, MNOCTyMawlas Ha BXOJbl KaHAJIOB,
3amuchiBaeTcsi B Oy(depHble PEerucTpbl ITUX KaHAJIOB 0€3 CTpOOMpOBaHUS, MPHU
NOCTYIIJIECHUM CUTHAJIA YTEHMs, JaHHbIE MEPENaloTCsl HAa IIMHY JaHHbIX. [lpu
BbIBOJIE B pexkume 0 nHpopmaius, MocTynamas ¢ I1UHbl JaHHBIX, 3aTIOMUHAETCS
B Oy(epHOM perucTpe COOTBETCTBYIOIIETO KaHalla M Cpa3y K€ MepelaeTcsl Ha ero
BBIXO/IBI.

OO6pyHO pexxum 0 ucnosnb3yercss JUisi  BBOJA-BBIBOJA  MEJIEHHO
M3MEHSAIOIIMXCS WIM TMOCTOSHHBIX 3HAYEHWW NaHHBIX. B pexume 0 mapameTpsl
pabotel PA u PB 3amaroTcst He3aBUCUMO JIpYT OT Jpyra.

B pexume 1 (cTpoOupyeMoro OJHOHANpPABIEHHOTO BBOJA-BBIBOAA
uH(popMaIuu, TAKTUPYEMOT0 BBOJA/BbIBO/IA) MOXKET paboTarh nmopT A u nopt B.
Jlns ynpaBneHusi iepefadeil uiM NpueMoM Mo KaHaidy A KCMONb3yeTcs Milajlias
teTrpana kanana C, kanan B ynpasnsiercs crapiieit Tetpaioi kanana C.

Hcnons3ys pexum 1, MOXHO pealn3oBaTh IPOrPAMMHO-YIPABIISEMBbII
oomen mexay MIT u YBB.

Jlnst opranu3zanuu 3Toil npouenypsl Hopt PC ciiyKUT perucTpomM COCTOSTHUN
BHEIIHETO ycTpoicTtBa, noptel PA u PB mna mepemaum nannsix. Ompoc u
Moaudukamus paspsgoB mnopra C  ocymecTtBisiercss nporpammuo. I[lopt C
CUMTBIBAETCA NPOLIECCOPOM, a 3aTEM AHAIU3ZUPYETCA COCTOSHHUE €ro OTIEIbHBIX
our. Ha ocHOBaHMM aHajau3a NPUMEHSETCS PEIIEHHWE O BBIBOAE WU BBOJE
uHpopmaruu.




Onurcanue CUrHAJIOB AJIsl YIIPABICHUS ONepaluel BBOAA:

STB (STROBE). [1lo Hu3kOMYy YpOBHIO Ha 3TOM BXOJI€ BXOJHBIEC JIaHHbIE
3aMKCHIBAIOTCS B Oy(PEpHYIO MaMsITh;

IBF (INPUT BUFFER FULL). Bbicokuili ypoBEHb Ha 3TOM BBIXOJIE
MOKa3bIBa€T, YTO JaHHBIC 3arpy>kKeHbl B OyQepHylo NnaMmsaTh. 3agHUN (PpPOHT
curHasia STB ycraHaBiIMBaeT ATOT BBIXOJ B ypOBEHb JIOT. 1, mepenHuil GppoHT
curnazia Ha Bxojae RD cOpackiBaer ero B Jjor. 0;

INTR (INTERRUPT). Bricokuii ypoBeHb Ha 3TOM BBIXOJIE€ MOXET OBIThH
WCITOJIB30BaH JUJISl MPEPBhIBAHUS BBINOJHEHUS OCHOBHOM MPOTrpaMMBbl MPOLECCOPA,
yTOOBI 0OCTYKUTH yCTporcTBO BBoJa. Curnan INTR ycranaBnuBaetcs B jior. 1 mo
nepeaneMy ¢gponty curtaia /STB (ecnu ycranoBnen curdan INTE paspemenus
npepbiBaHus) W cOpackiBaeTcsa 1O 3aaHeMy (GpoOHTYy curHaiza Ha Bxojae /RD
MHUKPOCXEMBL. DTOT IpoLecc 00ecreyrBaeT BBOJ JaHHBIX B MHUKPOIIPOLIECCOP CO
CTOPOHBI YCTPONCTBA BBOJIa TPOCTHIM CTPOOUPOBAHUEM CBOMX JaHHBIX;

INTE A. Paspemenue mnpepbiBaHus [Uisi KaHana A. Ympasisercs
yCTaHOBKO#/cOpocom Outa 4 kanana C.

INTE B. Paspemienue mnpepeiBanus i1 KaHaina B. VYnpasusercs
yCTaHOBKO#/cOpocom Outa 2 kanana C.

B3anmoneiicTBrE ONMCAHHBIX CUTHAJIOB MTOKAa3aHo Ha puc.l.3.

B »tom pexume IIIIA ™Moxker OBITh HCHOJIB30BaH [Jis pealu3aluu
CUCTEMHOTO  (aCMHXpPOHHOro) OOMEHa C TPUMEHEHHEM KBUTHUPOBAHMUS.
KButupoBanue cBsiZaHO C¢ OOMEHOM HWH(POPMAIMOHHBIMU M YIPaBISIONIUMU
CUTHAJIaMU-«KBUTaHIUsAMU». [Ipu sTom moptel A u B 00pa3yroT aBa kaHaia, a
nopt C ucCHoJib3yeTcd Il HAKOIJIEHUST W OOpabOTKM CUTHAJIOB YIPaBJICHUS
oOmeHnoM. Ilpu BBOgEe B pexume 1 ycTpoiicTBo, TpeOyroiiee oomMeHa, GOpMHUpPYET
Ha cooTBeTcTBYMOMIEM pazpszae nopra C (PC4 mis mopra A unu PC2 nnst mopra B)
WHBEpCHBIN ympaBistomuid curHan STB (ctpo6 0aiita) m 3arpyaeT B HYKHbBIN
NOPT §-MU pa3psAAHBIA KO, KOTOPBIA 3allOMUHAETCs B 3ToM nopty. B oteet ITITA
dopmupyer cur"an IBF (Bxomnoit Oydep moson), usBemaronmii YBB o
HEBO3MOXXHOCTH mpuema cienyromero Oaiita. C mnosBienueM curHaiza IBF
BHEIIHEE YCTPOUCTBO cCHUMaeT curnan STB.

Eciu ympasmsromum  cmoBom  BIT  SET/RESET  ycranoBnen B 1
cootBercTBytomuii Tpurrep INTE (INTEA wunu INTEB), to nannomy YBB
paspeuieHa paboTa B pexuMe InpepbiBaHud. Torga mno 3aaHeMy (pOHTY
ctpobupytomero curHana STB TIITA renepupyer u nepemaet B MII curnan
3anpoca mnpepeiBanusa INT. IIpu yaonerBopenuun 3ampoca, B IIIIA moctymaer
curHan RD, mo nepennemy ¢poHTy KoTOoporo cHumaercs curhain INT, a mo
3agHemMy (poHty yctaHaBiuBaeTrcs B 0 paspsn IBF, uro cBumerenbCcTByeT O
MIPOUYTEHUU TPOIIECCOPOM JAHHOTO OaifiTa U BO3MOKHOCTH 3arpy3ku B mopt [1I1A
ouepeaHoro 0aiTa co croponsl YBB.
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Puc.1.3. /luHaMuKa CUTHAJIOB YIIPABIICHHS BBOJIOM PEXUM |

Onucanue CUTHAJIOB JUIsl YIIpaBJIeHUs onepainueii Bpioja (puc.1.4):

OBF (OUTPUT BUFFER FULL). Curnan BbICOKOTO YpOBHS Ha 3TOM
BBIXO/IE ITOKA3bIBAET YCTPOKWCTBY BBIBOJA, YTO MUKPOIPOLECCOP 3alucal JIaHHbIE
B KaHas. CurHan yctaHaBiIuBaeTcs B JIor. | mo nepenHeMy (pponTy Ha Bxojne WR
MUKpPOCXEMBI U cOpacbiBaeTcs 1o 3aaHeMy ¢pponrty curnaia ACK;

ACK (ACKNOWLEDGEMENT). Huskuii ypoBeHb Ha 3TOM BBIXOJE
MOKa3bIBAET MHMKPOIPOIIECCOPY, YTO MNepupepuiiHoe YCTPOMCTBO MPUHSIO
JTAaHHBIE;

INTR (INTERRUPT). Bricokuii ypoBeHb Ha 3TOM BBIXOJIE€ MOXET OBIThH
VICITOJIB30BaH JUISl IPEPBIBAaHUS BBIIOJIHEHUSI OCHOBHOM IPOrpaMMBbI IIpolieccopa B
MOMEHT TIPUHATUSA JaHHbIX TnepudepuitibiM  ycrpoiictBoM. Curnan INTR
ycTaHaBiauBaeTca B Jor. 1 mo mepeaHemy ¢ponty curHata ACK (ecnu
onnoBpemenHo curHaibsl OBF u INTE yctanosnens! B jor. 1) u cOpacsiBaeTcs 1o
3aiHEMY (POHTY curHaja Ha Bxoje /WR MHUKpOCXeMBI;

INTE A. Paspemienne mnpepblBaHusl Uil KaHaina A. YmpasisieTcs
yCTaHOBKOI/cOpocom Outa 6 kanana C;

INTE B. Pazpemenune mnpepbiBanus [ kaHama B. VYmnpasmsercs
yCTaHOBKOI/cOpocom Outa 2 kanana C.

BoiBog B pexxuMe 1 Toxe CBsi3aH ¢ ImpoleccoM KBUTUpoBaHus. [Ipu BeiBoME
B pexxuMe 1 UK paboThl HAUMHAETCSA C 3amucy OaiiTa B JaHHbIN nopT (A win B).
C 3aBepmiennem curHaia 3anucu WR dopmupyercs curnan OBF (BbixomHoit
Oydep noson), koTopelil u3Bemaer YBB o Tom, uro MII Bbigan GalT Ha BBIXO/I.
Korma ycTpoicTBO BBOAA-BBIBOJIA TOTOBO MPOYUTATh OalT, OHO TE€HEPUPYET
eaVMHCTBEHHBIM BHemHui ynpasimsomuid curHanr ACK. Ilo sromy curnainy
OTKPBIBAIOTCS BBIXOJHBIE Oy(ephl COOTBETCTBYIOIIUX MOPTOB A wiu B, nanHbie
nepenatorcs B YBB. Iosasnenue curnana ACK caumaer curnan OBF.

[To 3agnemy ¢ponty curHana ACK curnan INT ycranaBiauBaercs B 1, uro
MOKET OBITh UCIIOJIB30BAHO cHcTeMOW npepbiBaHua MII B kauecTBe U3BEIICHHS O
roroBHOocTH YBB Kk mpuemy HOBON mH(popMmaiuu. Tenepb MUK BBIBOAA MOXKHO
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noBToputh. Pexxum 1 TIITA ynobno ucnonb3oBath B pa3Butbix MII cucrtemax,
00CIIy’KMBAIOIINX, HAIIPUMEP, OOJIBIIOE KOJINYECTBO JAaTYUKOB U YCTpoicTB BB.
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Puc.1.4. BzaumoznencTere CUrHAJIOB YIIPABJICHUS BEIBOJOM

B pexxume 2(pexum JBYHAIIPAaBJICHHOTO TaKTUPYEMOTO
BBOJIa/BbIBOJIa)pab0OTaeT TOJABKO MOPT A Kak JBYHalpaBJICHHBIM KaHal.
VYrpaprnenre oOMEHOM JaHHBIMH, a TaKXKE€ HaIpaBJEHUE Iepeayd 3aJaceTcsl C
IIOMOIIBI0 S5 YNPaBIIOMMX CUTHAIOB mnopra C aHAIOTMYHBIM pexumy |1
criocoboM. B0O3MOXKHO Takke TeHEepUpOBAaHHWE CUTHAJIIOB MpPEpPhIBAHUN W 3arpera
paspenieHus.

PexxumMbl Ha BBOJ WJIM BBIBOJ 3aJal0TCS JIJI KaXKJAOrO MOpTa HE3aBUCHUMO.
Bxonasl 1 BeIxob1 0071a1at0T OydepHoi nmaMaTeio (puc.1.5).Opranuzaius ooOMeHa
u niporpammupoBanue [1ITA B 3ToM pexxkrme aHaJoTUYHA pexuMy 1.

Onucanue ynpapisioUUX CUTHAJIOB JIJIs1 IBYHAIIPABJIEHHOTO BBOJ1a/BBIBO/IA:

INTR (INTERRUPT). Bricokuii ypoBeHb Ha 3TOM BBIXOJIE MOXXET OBIThH
VICITOJIB30BaH IS IPEPBIBAHUSI BBIITOJIHEHUS! OCHOBHOM ITPOrpaMMBbI IIPOLIECCOPA.

Pexum BriBOAA:

OBF (OUTPUT BUFFER FULL). CurHan BbICOKOIO YpOBHS Ha 3TOM
BBIXO/IE MTOKA3bIBAET YCTPOUCTBY BBIBOJA, YTO MUKPOIPOLIECCOP 3anucal JaHHbIE
B KaHal A;

ACK (ACKNOWLEDGEMENT). Huzkuii ypoBeHb Ha 3TOM BBIXOJE
BBIBOJUT BhIXOAHOW Oydep kaHalla A U3 TPETHEro COCTOSTHUS /ISl BBIBOAA JaHHBIX
B nepudepuiiHoe ycTpoicTBO. B ocTanbHbIX ciydasx BbIXOJHOM Oydep ocTaeTcs B
TPETHEM COCTOSHUU;

INTE 1 (INTE mmoc OBF). Pa3pemienue npepbiBaHus AJisl KaHajna A npu
paboTe Ha BBIBOJ. YTIpaBJISETCS yCTaHOBKOM/cOpocom Outa 6 kanama C.

Pexum BBOIA:

STB (STROBE). Hu3kuii ypoBeHb Ha 3TOM BXOJ€ 3arpy’kaeT JaHHbIE W3
nepudepuitHoro ycTpoiictsa B OydhepHyro maMsaTh KaHaia A;

IBF (INPUT BUFFER FULL). Bbicokuii ypoBeHb Ha 3TOM BBIXOJIC
MOKAa3bIBAET, YTO JAHHBIE 3aTPYKEHbI B Oy PEpHYIO MaMSITh;
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INTE 2 (INTE mmoc IBF). Pa3pemenue npepbeiBaHus sl KaHajna A mpu

paboTe Ha BBIBOA. YTIpaBIsieTCsl yCTaHOBKOM/cOpocom Outa 4 xanana C.
AaHele o1 M K NNA

IBF

I'Iepmpepumﬁﬁz _______ < >_ _<_—>_ ______

- ¥ T
RO
TaHHE DT’/ .-EI.EIHHbEDTI'II'IA’/ (\_/

YSTPORCTEA K NNA KASTOORCTEY  Nauweie ot M K NNA

Puc.1.5. Pabora III1A B pexxume 2

Ucnons3oBanue IIITA B pexume 2 ymnoOHO Mpu OpraHu3aiu oOMeHa
uHdopmarmenn Mexay AByMs MUKpPo-OBM WU HEHTpalbHBIM BBIYUCIHUTENEM U
KOHTPOJIJIEPOM CJIO)KHOIO ycTporictea BB.

Ha ocnose IIITA moxHO pa3pabaThiBaTh CXEMbI YIPABJICHHS Pa3TUYHBIMU
YCTPOMCTBAMM, Hamnpumep, KiIaBUaTypou wuiauM wuHAukatopom. IIpocrenmas
cucTeMa BBoJa U oToOpakeHus: nHpopmauuu (puc.1.6) cogepKuT KiaBuatypy Ha
16 knaBUIm U 5 CEMUCETMEHTHBIX UHAUKATOPOB.

VYnpaBisionuye CUrHalibl AJis pa3JIudHbIX PEKUMOB CBEJIeHbI B Ta0.1.3.

TabOmuma 1.3
VYrpaBastonye CUTHAIIBI I Pa3TUYHBIX PEKUMOB PabOTHI
C7 | C6 | C5 | C4 C3 | c2 | ¢c1 | CoO
Kanan A Kanan B Pexunm 1
/0 [1/0 [IBF |STB |INTR [|STB |[IBF |INTR |Bsog
Kanan A Kanan B Pexunm 1
OBF |ACK [I/0 [1/O |INTR |ACK |OBF [INTR |Bsisoa
Kanan A P 5
OBF |ACK [IBF [STB |INTR [I/O [1/O |10 SHIM
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Puc.1.6. Cxema BBos1a 1 0oTOOpakeHus Ha ocHoe [1TTA

Pexxum paGoThl U HampaBleHHE Mepeaaydn A KaKI0TO KaHayla 3aJ1aeTcs C
TTOMOIIIBIO 3aIHCH YIIPABJISIONIECTO CJIOBA B PETUCTP YNPABICHUS B COOTBETCTBUH C
tabn.1.4 wmm 1.5. Bo3MOXXHO KOMOMHMpPOBAaHHME PEXKUMOB padOTHI JJIsi Pa3HBIX
kaHasoB. K mpumepy, kaHan B MoxkeT ObITh 3amporpaMMHUpOBaH Ha BBIBOJ B
pexum 0 ISt yIpaBiIeHUs pa3IMYHBIMU BBIKJIIOYATENSIMU U pelie, B TO BpeMs Kak
KaHall A MOXeT ObITh 3aIpOrpaMMHUPOBAH B PEXHUM 1 I BBOJA C KJIaBUATYPbI
WM ep(OJIEHTHI.

Tabmuna 1.4
dopMaT ynpasIISIOIIEro CJI0Ba JUIsl BEIOOpA pexruma padoThl
D7 D6 | D5 | D4 | D3 D2 | D1 | DO
pynna A [pynna B
N~
U:(U O @)
s§ o o
52 | ¢ 35 & S
5 o S3:=s & So< &
28 | 833F |iaF 0o 88F 4.5 048
C© >33 a <ga|OFda| SxXx|0Fa|goa
> 3 8Saaoao C@0| 505 SOPI| @i |E@aD
= m © o m C m m o o T mm T mm
@ t< ST TIT T < te] e <
=l 3o~ x S|l gnn | 3nn | gnnlgnoun
S~ Noo ¥ v~0 | ¥~O | MO~ | ¥v~0O | X¥~0O
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Tabmuma 1.5
dopMart ympaBIISIOIIETO CJIOBA IS IBYHAIIPABICHHOTO PEKUMA

D7 D6 D5 | D4 | D3 D2 D1 DO
o O
© - C
s .. o
T3 © o ® o
R b o = T
g2 | 29 : 2 33 3
T o s . 2 S =i =i
%8 Q< 5® 8m§3m'|:[0 Ngo
> 5 Q_* Q< Q(Gm% o |  coQ
o ) ® T = O Ccao3d| _-_m23
S @ S a S F ST com| Faom
I 5 S o STVl T non | Euo
S «— 0N ~— C o mxo\—XFO N~

Kaxnpiit u3 BocbMu 0MTOB KaHasa C MOXET ObITh HE3aBUCHUMO OT APYTUX
YCTAaHOBJIIEH WM COpOLIEH C TIOMOLIBI0 CHEUAJIbHOW KOMAHJIbl BBIBOJA,
MOCBIJIAEMOMl B PErucTp yHOpaBieHHs. OTo cBoMcTBO KaHana C oOneruaer
IporpaMMHUpOBaHHEe B cillydyae, Korjga Outkl kKaHaia C HcHonb3yeTcs IS
yIpaBJICHUs MNepefaderd MOaHHbIX Mo KaHatam A wiu B. @opMar koMaHabl
npuBezeH B Tabi. 1.6.

Pabota Mukpocxembl B pexuMe | wim 2 XapaKTepusyercs HaIudheM
VOPABJISIIOUIMX CUTHAJIOB, KOTOPbIE MOTYT BBI3bIBaTh NPEpPbIBAHUE PAOOTHI
npoueccopa KP580BMS80.JIro060#t u3 paszpsimoB mopta C MoxkeT ObITh BbIOpaH
pazpabotunkom MIIC B kauectBe Tpurrepa 3ampoca mnpepbiBanus INT wium
Tpurrepa (uxcanuu paszpemenus npepbiBanus INTE. Ilporpammusiii qoctyn K
HUM J]aeT BO3MOKHOCTb IPOrPaMMUCTY pa3padaTbiBaTh pa3iMuYHbIE MPOLEAYpPbI
00paboTku TpepbiBaHui, Haubosee YPGHEKTUBHO MPUCIIOCOOUB WX K CTPYKTYpe
MIIC.

Tabauma 1.6
dopMart ynpaBIIFIONIEro CI0BA sl U3MEeHEeHHsI OUTOB KaHaia C
D7 D6 |D5 |D4 |D3 |D2 |[D1 |DO
Bbi6op bura:
000=06ur
dnar ynpasneHus 001=10ur
_ 010=20wur 1 = ycTaHo-
0 = onepupoBa- MponsBonbHoE _
HUe BuTamu (yc- | cocTosiHMe 011=36ur BUTL OUT
TAHOBKA/CHPOC) 100=406wut 0 = cHATbL BUT
101=56wut
110=66wut
111=76ut
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3aoanue 1.3. Ilpozpammuposanue pexcumos padomst adanmepa.

3aganue 1.3.1. Hamwmcare mnporpamMmmy ompoca KiIaBHATypel 8x8 ¢
ompeiesIeHHeM Kojia HaxxaTol kiaBuiu. Mcrnons3zoBats pexum 0.

OcHoBHasl MaTpulla KIaBUATYphl pazMepoM 8X8 MOAKIIOUCHA K KaHadaM A 1
B, npuuem kanan A omkeH paboTaTh Ha BBIBOJ, a KaHall B Ha BBo MH(pOpMaITUH.
K BeBomam C5, C6, C7 kanana C MOAKIIOYEHBI JOMOJIHHUTEIbLHBIE KJIABHIIHN
ynpaBieHusi peructpamu. BwiBog C4 wucnonbs3yercss s BBOJA JaHHBIX C
MarHuTHOW JeHThl. ClemoBaTenbHO, cTapiias TeTpana kaHama C mopkHa OBITh
3anmporpaMMHUpOBaHa Ha BBoJA. B muanmeid Terpage kaHana C HCHONIB3YIOTCS
ToNbKO JBa Outa: CO — BBIBOJ JaHHBIX HA MarHUTHYO JeHTy U C3 — WHIUKanus
packianku kinaBuarypsl "Pyc/Jlat". CnenoBatensHo, miaaiias Terpaga kanamna C
JIOJKHA OBITh 3alTporpaMMHpOBaHa Ha BBIBOJI.

Jlns  pabGotel  kmaBuatypel uepe3 paspsanbl  C4—C7  BBIIOTHSETCS
CKaHMpPOBaHWE KJIaBHATYyphl, T.€. BbIAAeTCs Koja Oerymero Hyisa. Ilpu HaxkaToi
KJIaBUIlle Ha OJHOM u3 KOHTakToB CO-C3 mnosiBisieTcs KOA HYJIS, KOTOPBIN
oOHapyXUBaeTCs MIPU YTCHUU Mitaieit yactu mopta C (onpoc KiIaBUaTyphl).

JlaHHBIE JUIi  TPOrpaMMHUPOBAHMS MOXXHO TIPEJICTABUTH  CICIYIOIIUM
obpazom:

Anpec Jlanubie
Al | A0 | D7 D6 15) D4 D3 D2 D1 DO
1 1 1 0 0 |0 1 0 0 1
Crap- Mnan-
Ka-
Peructp ast Kanan | Ka- 1as TeT-
Pexum npo- Kanan A | Ham A
yIpasiie- terpana | B pe- | nan B | pana ka-
rpammupoBanus | pexuMm 0 | BbI-
HUSA 50 kanaina |xuM O | BBong | Hama C
& C BBOJI BBIBO/J]

B otuere npencraBuTh:

1. CtpyKkTypy ynpaBisitomux cjioB s mporpammupoBanus 1ITA;

2. CxeMmy airoputMa oOmpoca KIJIaBHATypbl W OOpaOOTKH JaHHBIX IS
MOJIyYeHUS KOJIa KJIaBUIIIH;

3. Cxemy noaknroyeHus knaBuatypsl k 1111A;

4. TexkcT mporpaMMbl Ha accemouepe.

3amanue 1.3.2. Hamucate nporpammy Bbimaun 20 OalT depe3 AMYIATOP
nopra LPT.

B otuere nmpencraButs:

1. Juarpammy nipotokona LPT;

2. CxeMy alnropuTMa BblJ1a4d JAHHBIX;

3. Cxemy ynpasisitonux BeiBo10B oT TIITA.
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3amanue 1.3.3. Hamwmcare mnporpamMmy ompoca KiaBuaTypbl 8x8 ¢
OIpeIeIeHuEM KOJla HaXKaToH KJIaBUIIM 1O TpepbiBaHuIo. Vcronbs3oBath peskum 0.
B otuere npeacTaBuTh AaHHbIC, aHAJOTHYHBIE 3a1aHui0 1.3.1.

3ananue 1.3.4. Hanucate nporpaMMy BbIBOAA Ha MHAMKATOp. Mcnonb3oBaTh
pexum 0.B paccMarpuBaeMoi CHCTEME MHAMKATOP PEajJn30BaH 110 TMHAMHYECKOU
cxeMe. MHpopManmoHHbIN KO ¢ MOPTa A 3a)KUTAaeT COOTBETCTBYIOLINE CEITMEHTHI
WHJIMKATOPA, a YNPABJLIIOINAN KOJI ¢ OpTa B akTUBU3MpYET HYKHBIM MHIAUKATOP,
BBIJIaBasi YPOBEHb HYJIA.

B oryere npeacTaBuTh JaHHBIE, aHAJOTWMYHbIE 3aanuio 1.3.1.

Bonpocul 0na camonpogepku

1. CdopmynupyiiTe Ha3HaYEHUE NapaJLIEIBHOTO HHTEp(deiica.

2. KakoBa mporpaMMmHasi MOJIeJIb TapajuieIbHOTO HHTEpdeiica?

3. KakoBo Ha3Hau€HME TUIMOBBIX PETUCTPOB MapajlieIbHOr0 HHTEpdeiica?
4. Hapucyiite cxemy HOJIKIIOYEHUS MHUKPOCXEMBI NapAJLIEIBHOIO HWHTEP-
deiica k mmHam MII.

5. Kakue cymecTByIOT pexXUMbI pabOThI MapaJlIeIbHOTO UHTEpdeiica?

6. Hapucyiite cxeMy NOIKIIOYEHUsI BHEUIHUX YCTPOMCTB K NapaylIeIbHO-
My uHTEpdeicy.

7. PazpabotaiiTe nporpaMMy MHUIMAIN3ALNMN TapauieIbHOro HHTEpdeiica
JUIsl OCHOBHOTO PEXKHUMA.

8. PaspaboraiiTe mporpaMmy MHUIIMATIN3ALNN TapallIeIbHOTO UHTEpdeiica
JUISL CTPOOMPYEMOTr0 OJIHOHANPABICHHOI'O PEKUMA.

9. Pa3pabotaiiTe nporpaMmy MHULHATU3ALKNH NTApaIeIbHOr0 nHTEpderica
JUTSl CTPOOMPYEMOTO JIBYHAIIPABIEHHOTO PEKUMA.
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2. AHAJIN3 PEXKUMOB ITPOI'PAMMUNWPOBAHUA
MNOCJEJOBATEJBHOI'O UHTEP®ENCA

ge./lb

1. W3yunTh OPHHLHUIIBI HKCIIOJB30BAHUS ITOCIIECIOBATEILHOTO OOMEHAa B
MIIC;

2. CoBepuIeHCTBOBATh HABBIKW aHAIN3a, 0000IIEHUS U CHCTEMATH3aIlUHN T10-
JIYYCHHBIX PE3YyJIbTATOB, HABBIKN COCTABJICHUSA U O(l)OpMJ'IeHI/ISI OTUYCTHBIX MaTCpHua-
JIOB, HAaBBIKM TOYHOI'O H JIAKOHHWYHOI'O HNPCACTABIICHUA AOKJIAJI0B Ha BOIIPOCHI
TEXHHYECKOTO XapakTepa.

Yueonvie eonpocol

1. Ananu3 pexxuMoB pabOThI UHTEP(PeEiica;

2. IlporpammHas MOAEINb U PEXUMBbI pabOTHI HHTEpP(Deiica;
3. IIporpammupoBaHue pexUMOB pabOThI HHTEpENCca.

Jumepamypa 014 no020moeKu K 3aHAMUIO
1. Karan b.M., Ctamud B.B. OCHOBBI TPOEKTUPOBAHUS MUKPOIIPOLIECCOP-
HBIX YCTPOMCTB aBTOMAaTUKU. — M.: DHeproaromu3aart, 1987. — 304 c.
2. banamos B.JIL u ap. Mukpo- u munu-2OBM: YueOHoe nocobue s By-
30B. - JI.: DHeproaromusaar, 1984, - 376 c.
3. http://literaturki.net/elektronika/mikroprocessory--mikrokrntrollery/250-
18-posledovatelnyi-adapter-vv51a

Cooeporcarnue omuema

1. Ha3Banue paboTsr;

2. Jlust KaKI0ro 3a/laHusl: Ha3BaHUE 3aJaHus U MaTepuall B 00beMe, yKa3aH-
HOM B 3aJIaHUH.

3aoanue 2.1 Cmpykmypnasa cxema aoanmepa

JI7ig CBS3M ¢ yJAJICHHBIMU UCTOYHUKAMH WHGOpPMalMU, HalpUMep C JaT4H-
KaMH [apaMeTpoB, YCTAHOBJICHHBIMUA HA TEXHOJIOTMYECKOM OOOpYAOBaHUM B MPO-
W3BOJICTBEHHOM MOMEILEHNH, HEPAIMOHAIIBHO MPOBOAUTH 8-pa3psiiHbIE MarucTpa-
T Ui mapajuienibHoM nepefaudn. [Ipoiie ucnoiap30BaTh OJHONPOBOAHYIO JIMHHUIO
CBSI3U C IMOCTEN0oBaTeNIbHOM TepeAadeil mo Hedl uHboOpManMoHHBIX OuTOB. Ha
MPaKTUKE HEPEJIKO HCIOJIb3YIOT OOBIYHBIE TeleQOHHbIE JUHUU CBs3u. Ho maxe
KOI'/Ia MPUMEHSIIOTCS CIIEUUaNIbHbIE JIMHUMU, TO OYEBHMJIHO, YTO MO MPOTSIKEHHOM
JVMHUM HEBO3MOXKHA Tepenaya UH(pOopMaluu ¢ TaKTOBOW 4acTOTOW MHUKPOIPOIIEC-
copa (2 MI'n).

Jlnia mocTpoeHust uHTepdeiica MUKPOIPOLIECCOPHBIX CHUCTEM C MCIOJIb30Ba-
HUEM IOCIIEA0BATEIbHOM Mepeadyt JAHHBIX UCIIOJIb3YIOTCS CIELHAIN3UPOBAHHbBIE
untepdericupie BUC, koTOphIe MONMYy4YnIu Ha3BaHHWE MPOTPAMMHUPYEMBIX CBSI3HBIX
anantepoB (IICA). Ouu obGecneunBaroT mpeodpa3oBanue (OpMbI MPEACTABICHUS


http://literaturki.net/elektronika/mikroprocessory--mikrokrntrollery/250-18-posledovatelnyi-adapter-vv51a
http://literaturki.net/elektronika/mikroprocessory--mikrokrntrollery/250-18-posledovatelnyi-adapter-vv51a
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nH(OpMAaIUH, COTJIaCOBaHUE MPOTOKOJIOB OOMEHA JaHHBIMH BHYTPH CHCTEMBI U
BHE ee. MuKpocxeMa mporpamMmmupyemoro cBsizHoro agantepa KPS80BBS1 moxer
OCYUIECTBIIATH BblJauy OaiiTa JaHHBIX, IPEJICTABIEHHOTO MapalieIbHBIM KOJOM, B
nocJyenoBaTeIbHOM (OopMaTe C COOTBETCTBYIOIIUMH OUTaMH OOpamMIIeHHs: CTapTo-
BBIM, CTOIIOBBIM M KOHTPOJbHBIMH. OHa K€ MOXKET OCYIIECTBISATh MpueM UHGOP-
Malliy, TPECTaBIEHHON MOCIeI0BaTeNbHBIM KOJIOM, M €€ MNpeoOpa3oBaHUE B
CTaHAapTHYIO napamiensuyto Gopmy. CtpykrypHas cxema [ICA u ero YI'O npen-
CTaBJICHbI Ha puc.2.1.

-7
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Puc.2.1. CrpykrypHas cxema (a) u YI'O nepudepuitHoro cBsi3HOTo
apantepa (IICA)

Ha puc.2.2 nokazano nogkmtouenue [ICA k MII.
B agantep moaroTcs MeECTh BXOAHBIX CUTHAIOB:

RESET (cObpoc) — BBICOKHMII aKTHBHBI CHUTHAJI cOpoca ¢ MHHHUMAJIBHOM

JUIUTEIBHOCTBIO 6 MepuojoB cUHXpoHU3anuu. llocne neilcTBUsS 3TOro cHUrHalia
azanTep NePeBOJUTCS B «XOJOCTOM» PEKUM U OCTAETCS B HEM JI0 3arpy3KHu yrIpaB-

JAOIMNUX CJIO0B,
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CLK (curxXpoHM3aIus), MOJKIIOYACTCS KO BTOPOM ¢a3e CHCTEMHOTO TeHe-
patopa cunxponuzanuu. Yacrora curHanioB CLK munumym B 30 pa3 Goibliie Mak-
CUMaJIbHOM CKOPOCTH OOMEHA JaHHBIMH;

RD (cuutbiBaHMe)— HYJIEBOU

AKTUBHBIA CHUTHAJ, UHUIUUPYIONTUN Ay "*‘33””"9-“

2 =10/ D
nepefady NaHHBIX MM COCTOSHHS M3 LI o L
ajiarrepa Ha IIMHY JTaHHBIX; g —=pC¢ Aurus conzy

WR (3anucb) — HyneBou ak- U A A— Rt
THBHBIM CUTHAN 3arpy3ku uHpOpMa-  [JOR—————=0 RD
. ygw_.—_;i,mw .

UM C IIWHBI JaHHBIX B aJIPECyeMBbIi p ok e {00
perucTp ajganrtepa; 2 )

C/D  (ynpaBieHHe/1aHHbBIE)— RESET i
CHTHaJA WACHTH(UKAIMKA Iepeaadn :
JIAHHBIX WK YIIPABJISIOIINX CJIOB; Puc.2.2. HOI[KHIO:{@HHe IICA x

CS (BbIOOp KpHCTaia)— HYy- CHCTCMHOH HIMHC
JIeBOM aKTHUBHBIM CUTHAJI, pa3peliaroinii CBSI3b MEKIY aJalTepoM C IUHOMN JTaH-
HBIX.

Oyakuun [ICA ¥ KOMOWMHAIIMKM CHUTHAJIOB yIpaBJeHUS II0Ka3aHbl B
tabmr.2.1.
TaOmuma 2.1

Oynkuuu [ICA u curnansl ynpasiieHHs

CS C/D RD WR DyHKIUHU
0 0 0 1 CunrtniBanme Oaiita u3 IICA
0 1 0 1 CunTteiBanue cioBa coctossaus n3 IICA
0 0 1 0 3anuce Oaiita B I[ICA
0 1 | 0 3anuch ynpasistoniero ciosa B [ICA
0 X 1 1 Otxkinrouenue [ICA oT mUHEBI JaHHBIX
1 X X X

Cocrosane RD = 0 1 WR = 0 saBisieTcs 3anpelieHHbIM U 1a€T HEMPEACKa-
3yeMblid pe3ysbrar. Cxema ynpaBieHHUs aJanTepa COACPKUT LENH CUHXPOHM3A-
1M, modtomy curnaisl RD 1 WR moryT ObiTh HecuHXpOHHBIME O BXx0o10M CLK.

¥Y3ea nepegaTunka co CXeMOW YIpPaBJICHUS BBINOIHAET BCe (DYHKIUU, CBSI-
3aHHBIE C IMEpeladel MOCJIEIOBATENbHBIX TaHHBIX: BOCIPUHUMAET IapajlIeiIbHbIC
KOJBl CHMBOJIOB OT IPOILIECCOPa, aBTOMAaTHUYECKH BBOAUT HEOOXOAMMBIE CIyXeO-
Hble OMTBHI U CHUMBOJIBI CHHXPOHM3AIMM U BBIAAET IMOCIEIOBATEIbHBIA MOTOK Ha
BbIx0 TxD. K 3TOMY y311y OTHOCATCS CHEAYIOIINE BHEIIHUE CUTHAJIBIL:

TxD (BbIXOJ mnepenaTyrKa)—BbIXOIHAS JUHUS, MO KOTOPOMl NEWCTBYIOT
CUTHAJIBI [1€PE1aBAEMBbIX TaHHBIX;

TxC (cuHXpoHHM3aLUsl TeEpelaTyYMKa)—BXOJHOM CUTHAN, YNPaBISIOMIMMA
CKOpOCTbhIO nepenaun naHHblx. Crnan TxC «BbIABUTaeT» MOCIE0BATENbHBIE OUTHI
Ha BbIX0A TXD. B CHHXpOHHOM peXUME CKOPOCThb Il€peayu COOTBETCTBYET Yac-
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tote curHaia TxC, a B aCHHXpPOHHOM peXHMe MporpaMMmupyercs kak 1, 1/16 wn
1/64 gactots! curnana TxC;

TxEmpty (mmycToit mepegaTynk) — €AMHUYHBIN aKTUBHBIA BBIXOJHOM CHT-
Hasl, 0003HAYaIOIINI OTCYTCTBHUE B aJanTepe CUMBOJA Jiis nepenadr. Ero MoxxHo
UCITIOJIB30BATh VISl UACHTU(UKAIIMY B TIOJIYAYTIJIEKCHON CBSI3M OKOHYAHUS Tepeia-
Yy Y1 KOMMYTallMU JIMHUM Ha nipueM. B cuaxponHoM pexume H-yposens TXE yka-
3bIBAET, UTO CHUMBOJI BOBPEMS HE 3arpy’KEH B aJanTep U B KAUECTBE «3AMOJHUTE-
Jei» aBTOMATHYECKHU TepeaaroTcsi CMMBOJBI cuaXxponusamuu. Curnan TxXE copa-
CBIBACTC MPHU 3arpy3Ke CUMBOJIA B aAaNTeD;

TxRDY (roroBHOCTH nepenaturka)—H-akTUBHBIM BBIXOJHON CUTHAM, OII-
PEIEIAIOIINN TOTOBHOCTh IEPEIaTUNKAa K BOCIPHUATHIO CUMBOJIA. Mcmoib3yercs
JUIS. TIpEphIBaHUS MpOIeccopa WM TPOBEPSETCS MPU CUUTHIBAHUM COCTOSIHUS
agantepa (out 0), Ilpu 3arpy3ke B nepenatyuk HOBOro cumBonia curHai TxRDY
cOpachIBaeTcs.

¥Y3eq nmpueMHHMKAa C aBTOHOMHOW CXEMOW YIIPABIICHHS BOCHPUHUMAET I10-
cliejoBaTeNbHble JaHHble co BXxoaa RxD, mpeoOpasyer ux B mapamienbHbIi Gop-
MaT, KOHTPOJUPYET U UCKIIIOYAET CIy>KEOHbIE OUTHI M1 CUMBOJIbI CHHXPOHM3AIINH, a
3aTeM IepenaeT «CcoOpaHHbBIN» CHUMBOJ B mponeccop. K mpuemMHuKy oTHOCSATCS
CJIEIYIOLME BHEIIHUE CUTHAJIBL:

RxD" (Bxox npremMHHKa)' — BXOAHAs JUHUS, 10 KOTOPOU MEPEIAtOTCS CUT-
HaJIbl IPUHUMAEMBIX [TOCJIEI0BATEIbHBIX JaHHBIX;

RxC (cuHxpoHM3auus NPUEMHHKA) —BXOJHOW CHUTHAJ, OMNpPEACIISIONIMMA
CKOPOCTh MpHEMa CUMBOJIOB. B CUHXpOHHOMpEKHUME CKOPOCTh MPUEMA COOTBET-
ctByeT yactore curHaiia RxC, a B acuaxponHom yvactora RxC kpaTHa ckopoctu
npuema. Jlanusie BBogsaTcs B agantep no ¢pponty RxC. OObryHO nepenaya u npu-
€M OCYIIECTBIISIOTCS C OJMHAKOBOW CKOpPOCThIO, 03TOMY curHaibl TxC m RxC
JOJKHBI UMETh OJJMHAKOBYIO YacCTOTY; JJISi TOTO OHU OOBEIUHSIOTCA U MOJKIIIO-
YarTCs K OJHOMY T€HEPATOPY CUHXPOHU3ALNHY;

RxRDY (roroBHOCTH NpUEMHUKA)—BBIXOAHOU curHai, H-ypoBeHb KoTOpo-
IO CBUJIETEJIBCTBYET O HAJIMYMHM B aJalTEPE MPUHATOIO cCUMBOJIa. Ero MoxkHo noa-
KJIFOUNTh HAa BXOJI PEPBIBAHUS TPOLIECCOPA UM IPOBEPUTH 3HAYEHUE ITPU CUUTHI-
BaHMM cocTosiHuA aaantepa (6ut 1). Korma mporieccop BBOAUT CUMBOJ U3 a/IarnTe-
pa, curnan RxRDY cOpackiBaercs;

SYNDET (oOnapyxeHue CcuHXpoHM3aluu)—H-akTUBHBIA CUTHAT CHH-
XPOHHOTO PEXUMa, KOTOPbIA MOXKET OBITh 3aPOTPAMMUPOBAH KaK BBIXOJAHOW HIIU
BXO/HOM. Eciiy OH 3anporpaMMHUpOBaH Kak BBIXOJAHOMW, TO MpU OOHAPYKEHUU CUM-
Bosia SYN Ha Beixoge SYNDET dopmupyetcsi BHICOKUI ypOBEHb B MOMEHT Bpe-
MEHH, COOTBETCTBYIOIINMA cepeArHe mociaeaHero oura (B ciayyae paboThl ¢ ABYMs
CUMBOJIaMH CHHXPOHM3AIMKU 3TO OTHOCUTCS K SYN2). [Ipu cuuthiBaHUU COCTOSI-
HUs ajgantepa curHan cOpaceiBaetcs. Korma curnan SYNDET ompenenen kak
BXOJIHOM, IMO/Iaya Ha HETO BBICOKOTO YPOBHS (PUKCHUPYET MOMEHT Haudaja mprema
CUMBOJIa. Ajantep 00CTYKUBAET YEThIPE JIMHUU YIIPABJICHUS MOJIEMOM, CUTHAJIBI
KOTOPBIX IPHU HEOOXOIMMOCTH MOTYT HCHOJB30BaThCA W I APYrHX (DyHKUIUH.
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BBIXOTHBIMU CUTHAJIAMU MOYKHO YIIPABJISATH C TIOMOIIBIO CIIOB-TIPUKA30B,aBXOTHBIC
CUTHAJIBI CYUTHIBAIOTCS B CIIOBE COCTOSIHHUS;

DSR (roToBHOCTH MOJIEMa)—BXOJHOM CUTHAJ OT MOJIeMa, O3HAYAIOIIHMI €ro
TOTOBHOCTH K paboTe (OUT 7 B CJIOBE COCTOSTHUSA);

DTR (roTtoBHOCTH TepMHHAIa)—BBIXOAHOU cUTHA (OUT 1 clloBa nMpukasa);

RTS (3anmpoc nepenaun) — BbIXOJHOM curHai (OUT 5 cloBa MpUKaza);

CTS (mepemaua) - BXOJHOM CUTHAJ, pa3pelIaloNIUil ajantepy nepeaaBarh
JaHHbIE, OOBIYHO TeHEepupyeTcs: MoJeMoM B oTBeT Ha RTS.

[Tporpammupyemsiii cBsizHoM anmantep KPS80BB51 obecneunBaeT moJHbIN
TYTUICKCHBIA PEXUM CBSI3H, JETCKTUPOBAHUE CTAPTOBBIX MMOCHUIOK, MOXET UCTIOJb-
30BaTh PAa3IMYHBIE CIOCOOBI TPEICTABICHUS CTOMOBBIX OWT, IETEKTUPOBAHUE
OIM1OOK YETHOCTU U OMIMOOK B opmaTe. OH MOKET UCIOJIB30BATHCS JIJIs1 pabOThI
KaK B IETSIX aCHHXPOHHOM MOCIIECIOBATEIPHON CBSI3H, TaK U B IEIISIX CHHXPOHHOTO
oOMeHa. [Ipu TpaAMIIMOHHBIX METOJaX co3daHusi uHTepdeiica MudpPoOBLIX CUCTEM
MOI00HBIN YHUBEPCAIU3M MOTPeOOBaNl ObI OYEHB OOJIBIIIOTO YKCIIa YIPABISIOMUX
CUTHAJIOB, YTO HEBO3MOYKHO PEaIM30BaTh M3-3a OTPAHUUYCHHOTO YHWCJa BHEIIHHX
BbIBOJIOB BUC.

B oryere npeacTaBUTh:
1. Ctpykrypayto cxemy [ICA;;
2. Cxemy aiaropurma oOMeHa;

3aoanue 2.2. Ilpozpammuan mooenv u pexcumsl padomol unmepgheiica

IICA B acMHXPOHHOM pe:XxuMe 00MeHa.

JI1st opraHu3anuu nociea0BaTeIbHbIX ACHHXPOHHBIX IIEpe1ad CONpsAracMble
cucteMbl coequusaroTcs uepes [ICA, ycTaHOBIEHHBIE HA MEpEIaoIIe 1 TPUEMHON
cropoHe. llepenaromas u npuHUMAaKOIIAs MMOJACUCTEMBI UMEIOT TAKTOBBIE I'€HEpa-
TOpBI, paboTaromue ¢ OJAMHAKOBOW YacToToi. KakIbplii CHMBOJ mepeaaBaeMoro
COOOILIEHUS 3aKIII0YaeTCs B «PaMKy», KOTopasi oOpa3yercsi CTapTOBBIM U CTOIO-
BbIM Outamu. IIpreMHUK aBTOMaTHYECKH CHUHXPOHU3UPYETCS CTapTOBBIM OUTOM
TaK, 4YTOOBI MOKHO OBLIO TIPOM3BOJIUTH OTOOP JAHHBIX B MOMEHTHI, COOTBETCTBYIO-
HIMe cepeuHe Kaxaoro ourta. B pesynbrare, eciiv BO3HUKHET HEOOIBIION Apeid
YaCTOThI TAKTOBBIX T€HEPATOPOB, 3TO HE MPUBEIET K CPHIBY NIEPEAAYH.

Ha nepenaromient ctopoHe B peXxrMe aCUHXPOHHOM Iepeaayr KaxIbli CUM-
BOJI, NIPECTABICHHBINA MOCIEI0BATEIbHBIM KOAOM, BbiABUTaeTcs U3 0ydepa IICA
B JIMHUIO CBSI3M NOPA3PSAIHO CO CKOPOCThIO, KOTOpas paBHsercs 1/16 wnu 1/64
MAaKCUMAaJIbHOM CKOPOCTHU II€pelaud, ONIPEACIAEMON YacCTOTOW CUHXPOHU3ALIHMU.
EctectBenno, uto nepen Hauanom nepenayu B [ICA yxe chopMupoBaHO MOITHOE
cooO1IeHHe, T. €. IepeaaBacMblii CUMBOJ, CHA0OXKEHHBIH CTaPTOBBIM U CTOIOBBIM
outamu u, eciu TpeOyeTcsi, ONTOM KOHTPOJISI YeTHOCTHU-HEYETHOCTH.

Ha npuemHo#n cTopoHe Ha BXOJ HOPMaJbHO IIOAAH BBICOKMM ypOBEHb. Ile-
pexop curHaia Ha 3Tom Bxone B coctosiHue 0 onosemtaet [ICA o Tom, 4uto mocry-
U1 cTapToBBI OuT. [Ipu 3TOM 3amyckaercs CUeTYUMK OUT W BHYTPEHHUI reHepa-
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TOPOTIOPHBIX CUTHAJIOB, KOTOPBIM BBIAAET CTPOOUPYIOMIUN CUTHAT MPUOIU3UTENb-
HO B cepelrHe Kaxaoro outa. [IpyHMMaeMblii CUMBOJI MOCJIEI0BATENBLHO, Pa3psil
3a paspsgom nocrynaet B Oydep [ICA. Ecnu Ha TOM MecTte, T/ie MO yKa3aHUIO
BHYTPEHHETO CUETYUKA JOJKEH HaXOAUTHCS CTOMOBBIA OUT, OKa3bIBAECTCS HU3KUU
YpOBEHb, TO yCTaHaBiIMBaeTcs B 1 Tpurrep ommodku B popmarte. HopmanbHbli cTo-
MOBBIM OUT CUTHAJIU3UPYET O KOHIIE CUMBOJIA, TACUT BHYTPEHHUN CUETYUK OUT U
reHepUpyeT CUTHAJ, KOTOpbIi coobmiaeT MII 0 Tom, 4TO CHMBOJI TOTOB K 3arpy3Ke
B aKKyMYJISTOD.

ACHHXPOHHBIM TPUHIMUII CUCTEMHOTO OOMEHa Hamlea MIHUPOKOE pacmpo-
CTPAaHEHHE B MHUKPOIPOLECCOPHBIX CHCTEMAX 0JIarofapsi COBMECTUMOCTH C JIMHU-
€l CBsI3U, B YACTHOCTH ¢ TeneTannom. OgHako 00JacTh MPUMEHEHHS 3TOrO CIOCO-
0a mepegay OrpaHMYE€Ha OTHOCHTEIbHO HU3KOM CKOPOCTBIO MepeAadyu JaHHBIX —
9600 6uTt/c. I paboThl C BBICOKOCKOPOCTHBIMU YCTPOMCTBAMH 00JI€€ MOIXOIUT
Croco0 MoceI0BaTEIbHOW CHHXPOHHOM Mepeiayn.

IICA B CHHXPOHHOM pe:xuMe 00MeHa.

B CHHXpOHHOM peEXHME JaHHBIE IIEPEJAIOTCA HE IO OJJHOMY CUMBOIY, a Iie-
JBIMU MaccHBaMU cJOB. JlJIsi CHHXpOHHW3AalMU 3allyCcka MPUEMHHKA C MPUEMOM
MacCHBa UCIOJIb3YeTCs] HE €IMHUYHBIN OUT, a OJHO WJIM JiBa CJIOBAa — CHUMBOJIBI
CUHXpOHHU3auuu. [lepegaTunk B CHHXpOHHOM pexume oOMeHa paboTaeT MOCTOSH-
HO ¥ BBIJIAET B JIMHMIO JAaHHBIE B TIOCIIE0BaTENbHOM Kozie. [Ipu oTcyTCcTBHM ([1axke
BPEMEHHOM) JTaHHBIX MEPEAATUYNK HENPEPHIBHO BBIAAET B JUHUIO CUMBOJIBI CHH-
xpoHuzanuu. [IpuemMHuk nepen HauaaoMm pabOThl HAXOAUTCS B PEKUME aKTUBHOTO
okuJaHus. B 3To BpeMsi OH MOOMTHO MPUHUMAET MOCTYNAOUYI0 HHPOPMALIUIO U
IIPOBEPSET €€ Ha COBMAJICHUE C KOJOM CHUHXpOoHHU3au. CUMBOJIOM CHHXPOHHU3a-
LMY OCYLIECTBISETCS apecaliisi Toro Wik MHOro npueMHuka. CoBajgeHue cBuje-
TENbCTBYET O Hauajie MHPOPMAIMOHHOTO MaccuBa. CUTHAJIOM COBNAJEHUS CHH-
XPOHU3UPYETCS 3aIMyCK MPUEMHUKA, KOTOPbIM HAYMHAET IPUEM JTAHHBIX U UX Mpe-
oOpa3zoBaHue B MapayuieabHbIA QopMmar. OauH MEepeaaTynk MOXKET padoTaTh Ha
HECKOJIbKO ITPUEMHUKOB. HOBBIE CMMBOJIBI CHHXPOHHW3ALMHU, BCTaBJISIEMbIE MEpe-
JATYMKOM B IOTOK JAHHBIX, I03BOJIIFOT IOBTOPHO OCYLIECTBIIATH MTPOLIEyPY CHUH-
XPOHHU3ALUH.

B pexxuMe cHHXPOHHOTO MpUeMa CUMBOJIbI CHHXPOHHU3AIIUU MOTYT OBITh KaK
BHYTPEHHUMHU, TaK U BHEIIHUMH. Ecnu mporpammHoe o0ecriedeHue MUKpomnpoLec-
copa 3arpyxkaet B [ICA coBO CHHXpOHU3aUU, KOTOPOE OMPEAENSET BHYTPEHHUIN
pPEeXUM, TO IPUEMHHK MEPEXOJUT B PEKUM aKTUBHOTO OXKUAaHUS. B 3TOM pexume
MPUEMHUK OKUJaeT 3anoyineHus O0ydepa. Kak Tonbko Oydep 3amonHurcs, ero co-
JEP)KUMOE HHTEPHPETUPYETCs aJanTepoM KaK CHUMBOJI CHUHXpoHM3aluu. Ecnu
[ICA 3amporpamMmmMupoBaH Ha JiIBa CHUMBOJIa CHHXPOHHU3ALMH, TO M CIEIYIOUINI
CUMBOJI, 3arpy>K€HHbIN B Oydep, BOCIPUHUMAETCS KaK CUMBOJ CHUHXPOHH3AIUH.
3aTeM NPUEMHUK MEPEXOAUT U3 PEKUMa OXKUJAHUS B YK€ ONUCAHHBIA PEXUM
CUHXPOHHOI'O MpHEMA.

[Ipu BHelIHEW CHUHXpPOHU3AIMU MPUEM JAaHHBIX HAYUHAETCS B MOMEHT IIO-
ctymienus: Ha BxoJ CLK BHeliHero cursaia, 0TMEUYarOIIEro Hayajao MnochbUiku. B
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9TOM CJIy4ac KaHaJ CBA3U JOJIZKCH MMCTh JOIOJHUTCIIbHYIO JIMHUIO BHEIIIHEH CUH-

XPOHU3alIUHU.

KOHTpob 4ETHOCTH-HEYETHOCTH U NEPENOIHEHUS] B CUHXPOHHOM PEKUME
OCYILIECTBIISIETCS TAK )K€, KAK B ACHHXPOHHOM.

C TOYKM 3peHHs] CKOPOCTH NEpeauyd JAaHHBIX Ui MHPOPMAIMOHHBIX Mac-
cUBOB MaJyioil pa3mepHocTH (MeHee 100 OuT) Oosiee BBITOJHBIM SBIIETCS ACHUH-
XPOHHBIN PEXUM, a JJI1 MAaCCUBOB OOJBILION pa3MepHOCTH — CUHXPOHHBIN. [lep-
BbII 00€eCreynMBaeT MaKCUMAJIbHYIO CKOPOCTb Nepefadyn JaHHBIX 10 9,6, a BTopoi

— 10 56K owur/c.

CDopMaT YHpaBJAIOIICTO CJI0Ba JJIA CHHXPOHHOI'O pCKHUMaA IPCACTABIICH Ha

puc.2.3.
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== 1 —ecTh l 0 — uer

1 — 4eTHOCTE
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1

1,5

2

0

1
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0

0

1

1
1

CHHXpOHH3AUNA

CunxpoHHbil pesoiM

== ]-— BHYTPEHHAR

0 —eHewHAA

Unono cioB CHHXPOHMIAE

1 —opno

0 — pma

Puc.2.3. ®opmat ynpasistomiero ciosa [ICA

B otuere nmpencTaBuTh:

1. Yopasnsronue cjioBa Jyisl 3aJjaHus aCHHXPOHHOTO U CHHXPOHHOTO PEXKHU-

MoB paboTsl [ICA;

2. CpaBHUTENbHBIA aHATIU3 3TUX PEKUMOB.
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3aoanue 2.3.Ilpozpammuposanue pexicumos padomul unmepeiica

Jlisi mporpaMMUpOBaHHUsSl ajantepa HEOOXOJUMO 3arpy3uTh HECKOJIBKO
YOPaBISIOMIUX CIOB, ONMPEAEISIONINX CKOPOCTh Nepeaadu, JIMHY CUMBOJIA, YUCIIO
CTOTIOBBIX OUT, PEKUM PAOOTHI U YCIOBUSL KOHTPOJIS (UETHBIA MM HEUETHBIN Ta-
putet). Kpome Toro, /uisi CHHXpOHHOTO peKrMMa TpeOyeTcs ONpeeuTh BHEIIHIOO
WIM BHYTPEHHIOIO CHHXPOHM3AIMIO, a TAK)Ke CUMBOJI (UJIM JIBa CUMBOJIA) CUHXPO-
Huzanuu. [locne nmporpaMmupoBaHus afantep rOTOB BHIIOIHATH CBOM (DYHKIIHU.
Ha Bxone TxRDY ¢dopmupyercs BBICOKMI YPOBEHb, CUTHAIU3UPYIOLIUNA O TOTOB-
HOCTH IIepefaTYrKa MPUHATh CUMBOJ Ul niepenadn. [I[pueMHUK caBuraer nmocie-
JoBaTeNbHbIe OMTHI ¢ JTMHUM RxD u mocne mpuema BCEro CMMBOJIA T'€HEPUPYET
curHall RxRDY. Anantep He HauMHaAET nepegavyy 10 Te€X Mop, MOKa HE YCTAHOBIICH
out paspemienus nepenarunka TXEN B cioBe npukasa. Ha Beixone TxD nepenart-
yuKa 10 cOpoca (opMUpyeTcsi BBICOKHM ypOBEHb.

VYnopasinsomue ciaoBa, onpeaessonme GyHKIMOHAIBHYIO KOH(UTYpaIUio
ajarnrepa, JOJDKHBI 3arpyKaThCsl cpasy mocie onepauuu copoca. Cxema alropur-
MaIporpaMMUpOBaHUANIPUBEACHA HA puc.2.4.

VYnopasndoomuye ci1oBa UMET JBa (op-

5 l MaTa: CJIOBO pe:kuMma(puc.2.5) u CIOBO MpH-

i YemawoBra chooca | ka3a. CJIOBO pekuma 3ajaer oliue padouue

ST XapaKTepUCTUKU ajanTepa U 00s3aTeIbHO 3a-
¥

rpy’KaeTcsl MEPBbIM, TaK KaK OHO HEOOXOAUMO
U1 KoMMyTaluii cxem npubopa. [locne ciosa
peXrMa 3arpy»arTcsi OJMH WIH JIBa CUMBOJIA
SYN, ecnu Obu1 omnpeneneH CUHXPOHHBIN pe-
xuMm. CumBon SYN2 mnpomyckaercs, eciu

L)

daeoyand crola pewuma

¥ flem aJanTep MporpaMMHUpPYeETCs I paboThl ¢ Of-

[ 335:55""& SNt | HHUM CHMBOJIOM cuUHXpoHM3amuu. Korma e B
@ Na CJIOBE PEXHMMa OTMpEeNeiIeH aCUHXPOHHBIN 00-
MeH, mpomyckatoTcs oba cumBoia SYN. Ilo-

[ Hem CICAHUM B aJaITep 3arpykKacrcs CJIOBO IIpH-

3aepyana SYN2 Ka3a, ONpe/eNsAIoNee ero KOHKPETHBIE JeHCT-

4 BHsI B COOTBETCTBUH CO CIIOBOM PEXKUMA.

Jns  npaBuiabHOM paboThl  aganTepa
YOPaBJISIOIMIME CJIOBA JOJDKHBI CIIEIOBATH B
onpeneseHHOM Tnopsake. CloBO pexuma 3a-
NUCBIBAETCS B ajanTep cpazy mocjie copoca
npubopa, uHuuuupyemoro curHaiom RESET
WIH CTICIIMAJIbHBIM OMTOM B CJIOBE MPUKA3a.

¥
dazpyaxa caofla npukasa
i

[Tocie Toro kak CIOBO pexuMa 3ampo-
rpaMmupyeT obmue GyHKIuu agantepa u 0y-
YT 3arpy>KeHbl OJMH WJIM JIBa CMMBOJIA CHH-
XPOHU3AINKN CHHXPOHHOTO PEXHMa, afamnTep
TOTOB K OOMEHY JIaHHBIMU.

Puc.2.4. Cxema anroputma mpo-
rpammupoBanus [ICA
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3arpykaemMoe Mocje 3TOro ¢JI0BO MPUKA3a 33/1a€T IEHCTBUTEIbHYIO Olepa-
LU0 ajnanrepa. B cioBe mpukasza 3aAatoTcsl pa3pelieHHE Mepefayu Wid IpueMa,
cOpoc ommoOOK, ympaBleHHME MOJAEMOM W HeKoTopas Apyras uHdopmanusg. Ot-
JieIbHbIE OUTHI MPUKA3a UMEIOT CICAYIOIIUNA CMBICI:

DO(TXEN — paspernienue nepeaayn); eAMHUYHOE 3HAUCHHUE pa3peliaeT Ie-
penauy IaHHbBIX, & HyJIEBOE — 3allpPENIacT;

D1 (DTR); ecnu atoT OMT conmepxuT eauHuily, Ha BbixoneDTR amanrepa
dbopMupyeTCs HU3KUI YPOBEHB;

D2(RxXE — pa3pemenue npuemMa) JeHCTBYET KaK MAacKa CHTHaja TOTOBHO-
ctu npuemHuka RxRDY (1 - mpuem paspemren, 0 -puem 3anpemien). Korna ycra-
HaBnuBaeTcs OuT RxE, mprueMHHUK MOKeT copepaTh OJIUH WUJTH JIBa CHUMBOJIA;

D3(SBRK - pa3psiB) npy €IMHUYHOM 3HaY€HUU Ha JuHUU TxD gopmupyer
HU3KUIM YPOBEHb, a HYJIEBOE 3HAUEHUE COOTBETCTBYET HOPMaJIbHOM padoTe;

D4(ER - cbpoc omuOoK) mpu €IWHUYHOM 3HA4YCHHH (Gopcupyer cOpoc
OIIMOOK MApPUTETA, MEPENOIHEHUS U HAPYIIIEHUS Ka/ipa;

D5 (RTS); ecnu »ToT 6UT comepKuT enunuily, Ha Bbixone RTS amantepa
dbopmupyeTCss HU3KUI YPOBEHB;

D6(IR - BHyTpeHHU# cOpOC) MPU €AMHUYHOM 3HAYEHUU MHUIIMUPYET BHYT-
peHHui copoc agantepa, mociie KOTOPOro AOJKHO 3arpyKaThCsi CIIOBO PEKUMA;

D7(EH - pexxuMm moucka); B CUHXPOHHOM DPEXHME €IUHUYHOE 3HAUCHHE
ATOTO OUTA BBOJUT PEKUM IMOUCKA CHMBOJIa CHHXPOHHU3AIUH.

Amua ciopa Brioop pexuna B 0THOLIE HHA MACTOTLI
0 1 0 1 CHIHATA CHHXPOHRRIAINE MPpHeMHRRKA
NepeIaTinKl K "IacToTe mepeatim
0 0 1 1
. > 0 1 0 1
Somr | 6omr | Tomr | 8 dwmr N
> ] 0 1 1
Cupxp. | Acunxp. | Acunxp. | Acuuxp.
1 1 16 04

|p7|D6| D] D4 D3| D2| DI D0

Pil][lt‘ll'.l?“llt‘ KOHTPOIA O "IeTHOCTH

1 - paspelinTG KOHTPO b, () - 3ANpeTHTH

W

Buja xonrposs

I-) 1 - KOHTPOUI: MeTHOCTH, () - He'leTHOCTH
BoJ CHEXPOHNIAINE 15 CHEXP. PeAnMA
e 1o cTonoBLIX OUT B ACHHXD. pekunie
"

1 - puemman, 0 - BHYTPeHHAA OalTOBAA |&

L] 1 0 1

C'HMBOTBI HPH BHYTPeHHEN CHHXPOHNIA NN 0 0 1 1

-

1 - 0HH CHMBOJL (1 - TBA CHMBOTA - Jamper 1 OHT 1.26mr | 2 OuTA

Puc.2.5. ®opmar ciosa pexuma [ICA

[Ipu opranuzanuu nociaeaoBaTeIbHOIO MHTEpdeiica BO3HUKAET HEOOXOau-
MOCTb ITPOAHAIM3UPOBATH COCTOsIHUE afanTepa, COCTOSHUE aanTepa MOKHO CUH-
TaTh B JJIOOOH MOMEHT BPEMEHH MOCPENCTBOM KoMaHbl BBoa IN, oOecneunBaro-
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et popmupoBanue curHana C/D = 1. Kpome yxe pacCMOTPEHHBIX CHUTHAJOB
DSR(D7), SYNDET(D6), TxE(D2), RxRDY(D1) u TxRDY(DO) csi0B0 cocrosi-
Husi(puc.2.6) cOMepKUT CleayIole Tpu OuTa, uin Qaxka, ommook, GopMupye-
MBIX B IPOIIECCE MpHUEeMa TaHHBIX:

D5 (FE - ommbka kaapa), ycTaHaBIMBACTCS B ACHHXPOHHOM PEXHUME, €CJTU B
KOHIIE JJI000Tr0 CUMBOJIa HE 0OHAPY>KEH CTOJIOBBINA OUT;

D4(OE — ommbka nepenoyiHeHrs) YCTaHABIUBAETCS B JIIOOOM pEXUMeE, KO-
I71a POLIECCOP BOBPEMS HE CUUTAT CUMBOJ (3TOT CUMBOJI TEPAETCS);

D3 (PE - ommOka napurtera) ycTaHaBIUBAETCS MPU OOHAPYKEHUH B TIPUHSI-
TOM CHMBOJI€ HapyIlIEHUS apuTeTa.

Bce ¢naxku ommbok cOpaceiBaroTcs, korga 6ut D4 ciosa mpukasa ycra-
HOBJIEH B enuHuIly. CieayeT crenuaibHO MOJYEPKHYTh, YTO BOSHUKHOBEHUE JTIO-
00ro omMOOYHOTO YCIOBHS HE OCTAHABIMBAET PabOTy ajamnrtepa.

| D7 [ D6 [ D5 | D4 [ D3 [ D2 | D1 | Do |

DSR TxRDY
SYND €«—— ———> RxRDY
FE € > TxE

OE « > PE

Puc.2.6. CnoBo cocrossausa [ICA

3ananue 2.3.1. Hanucate nporpammy Bbigaun 20 GaiiT B CHHXpPOHHOM pe-
KUME.

B otuere npencraBuTh:

1. ®opMmar ynpaBisIOIIETO CI0BA IS 33IaHUS PEKUMA;
2. Cxemy ainropurma oOMeHa;

3. [Iporpammy Ha si3bIKe acceMouepa.

3ananue 2.3.2. Hanucate nporpammy npuema 40 OaliT B aCHHXpPOHHOM pe-
KUME.

B otuere nmpencraButs:

1. @opmar ynpasisoLIEro cjaoBa s 3aJaHus PeXUMa,;
2. CxeMy anroputma 0OMeHa;

3. [IporpamMMmy Ha si3bIKe acceMOiiepa.

Bonpocwt 015 camonposepku

1. CdopmynupyiiTe Ha3HaUEHUE TIOCIEA0BATEIBHOTO HHTEp(erica.

2. Kakwue KOoJibl Ha3bIBAIOTCS OCIEA0BATEIBLHBIMU U HIapPaJICIbHBIMU?

3. KakoBa nporpamMMHasi MOJIeIb OCIEA0BaTeIbHOTO UHTEpderica?

4. KakoBO Ha3HAYC€HHE THUIMOBBIX PETHMCTPOB MOCIEAOBATEIBLHOIO HHTEP-
dbeiica?
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5. Hapucyiite cxemy NOAKIOYEHUSI MUKPOCXEMBI NIOCIEI0BATEIBHOTO WH-
tepdeiica k mmHam MIT.

6. Kakue cyiecTByIoT pexXxiuMBbl paboThI OCeA0BaTeIbHOTO nHTEepdeiica?
7. Hapucylite cxeMy IOJIKIHOYEHHS BHEIIHMX YCTPOWMCTB K TMOCJIEIOBA-
TeJIbHOMY UHTEp(EHCy.

8. PazpaboraiiTe mporpaMMy MHHUIIMAIU3AIUHU [1OCJIEI0BATEILHOTO UHTEP-
detica 1t pabOThl B aCHHXPOHHOM PEKUME.

9. PaszpabotaiiTe mporpaMmy HHHUIIMATU3ALUU MTOCIEIOBATEILHOTO UHTEP-
deiica st pabOTHI B peXKMME BHYTPEHHEH CHHXPOHU3AIINU.

10. PazpabotaiiTe mporpamMmy HHHIIMATU3ALKU [TOCIEIOBATEIILHOTO UHTEP-
detica 11t pabOTHI B PEKUME BHEIITHEH CUHXPOHU3AIUH.
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3. MIPOTPAMMMPOBAHUE HHTEPBAJIbBHOT'O TAUMEPA

geﬂb

1. U3yuuTh NpuHIMIBI HCTIOIB30BaHus TaiiMepoB B MIIC;

2. CoBepIIeHCTBOBATh HABBIKM aHaIHN3a, 0000IICHHS U CHCTEMAaTU3alluu TOo-
JYYEHHBIX pe3yJbTaTOB, HABBIKA COCTABIIEHUA U OPOPMIICHUSI OTYETHBIX MaTepHa-
JIOB, HAaBBIKM TOYHOIO M JIAKOHUYHOI'O IIPEACTABIICHHs IOKIAJ0B Ha BOIIPOCHI
TEXHUYECKOT0 XapaKTepa.

Yueonvie 60NpPoCoLl

1. CrpykTypHas cxema TaiMepa U peKUMBI pabOThI;
2. IlporpamMmHas MOz€EIIb TaMEDA;
3. IIporpammupoBaHHue peXUMOB pabOTHI TailiMepa.

JJumepamypa 0,151 n0020MOEKU K 3AHAMUIO

1. Karan b.M., Crammna B.B. OCHOBBI IPOEKTHPOBAHUSA MHUKPOIPOLECCOPHBIX
YCTPOMCTB aBTOMaTUKH. — M.: DHeproaromusnar, 1987. —304 c. (c.192-199).

2. Anekcenko A.l'., 'asmmnuua A.A., BannukoB A.Jl. IIpoextupoBanue paamo-

AJIEKTPOHHOM anmapaTypsl Ha MUKponporeccopax. — M.: Paguo u cBs3b, 1984.

—272 c. (c.65-72).

http://www.computer-museum.ru/technlgy/i8253.htm

4. Jlxopaeitn P. CpaBoOYHMK IPOrpaMMHUCTa MEPCOHATIBHBIX KOMIIBIOTEPOB THUIIA
IBM PC, XT, u AT. - M.: ®unaHchl 1 cTaTucTUKa, 1992. - 554c.

W

Cooepircarnue omuema

1. Ha3Banue paboTsri;

2. Jlst KaKIoro 3aJlaHus: Ha3BaHUE 3aJaHus U MaTepuall B 00beMe, yKa3aH-
HOM B 3aJlaHUH.

3aoanue 3.1.Cmpykmypnas cxema maiimepa u pexcumot padoomat

Taitmep K580BUS53 (ananor 18253) npeaHazHaueH 1S 3aaHUS] BPEMEHHBIX
unTepBaioB MII cucreMm, mojcuera yucia BHEHIHUX COOBITUH M (POPMUPOBAHUS
CUTHAJIOB C Pa3HBIMU BPEMEHHBIMU M YaCTOTHBIMH XapakTepucTukamu. OH n30aB-
JSIET MPOLIECCOp OT MPOTPAMMHOIO BBIMOJHEHUS ATHX (YHKIUH, TEM CaMbIM BbI-
cBOOOXK 1251 IEHHOE MPOLIECCOPHOE BPEMsI JIJIsl BBIIOJHEHNSI OCHOBHBIX 3a/1a4.

YcnoBHoe rpaduueckoe o003HaUYeHHE TaliMepa npuBeacHo Ha puc.3.1. Co-
JEPKUT TPU HE3aBUCUMBIX KaHaja Ha OCHOBE BBIUMTAOIINX CYETUYUKOB C MAKCH-
MajbHOM YacToToi padoTel 2 MI't. Illunbkl TaliMepa UMEIOT Z-COCTOSIHUE (TpeXcTa-
OwbHBIN Oy(dep JaHHBIX ).

OcCHOBHBIE dJIEMEHTHI TallMepa MpeacTaBieHbl Ha puc.3.2. Kaxaplil kaHa
COJIEP>KUT PETUCTPHI:

- COCTOSIHUS KaHana (8 pa3psioB);

- ynpasisitonero cinoa RSW (8 pa3psioB)- 3agaet pexum padoThl KaHaa;


http://www.computer-museum.ru/technlgy/i8253.htm
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- 0ydepnsiit peructp (16 paspsaoB)nms 3a-
MOMHHAHUS TEKYIIETO COJEPKUMOTO CYUETYHKA
0e3 ocTaHOBKH Tiporiecca cdeta. llocie 3amomu-
HaHUS Oy(QepHBId PETUCTP JOCTYICH MpOrpamMmme
JUTS YTCHHS,

L DO
D1
D2
D3

D5

CcT

Dé

- cuetuuk (16 pa3psgoB) C MpeayCTaHOB- S 0

KOH, paboTaromuii B peXMMe BbIUUTAHUS 110 3a/1-
Hemy ponty curnana CLK npu ycnoBuu, 4To Ha
Bx0J1 GATE ycTaHOBIIEH ypOBEHb JIOTHUECKOM 1;

- peructp KoHcTaHT nepecuera (16 pazps- 24 cs
JIOB) JUJISl COXPAHEHHUs] KOHCTAHT JJIsl OBTOPHOM P
3arpy3Kd B CUETUHK, €CJIM 3TO TpeOyeTcs B TEKY-
IeEM peKuMe paboThl TaiimMepa.

B 3aBucumoctu ot pexxuma paboTsl Taiime-
pa Npu JOCTHXKEHUM CYETYUKOM HYJIS TEM WIIHU
UHBIM O0Opa3oM HU3MEHSAETCS BBIXOJHOM CHUIHAJ

D7 ouTo

AQ ouT1 13

— A

17

ouTz

RD
WR

CLKO
GATED

. CLK1
GATE1

kanaima OUT. 8 clkz Ucc |—=

Ha3znauenue BBIBOJIOB TaiiMepa MOKa3aHO B — is2s3 | GND

tabmn.3.1.

16_|"gaTE2 [F80BMS2 24

Bo3MoXHBI 11€CTh PEKUMOB PabOTHI Taii- Puc.3.1. YI'O KP580BUM53
Mepa. OHH pa3fesItoTCs Ha TPY THMA:

Pexxumnl 0, 4 - 0oqHOKpaTHOE BHITIOTHEHUE (DYHKITUH.

Pexxumel 1, 5 - paGoTa ¢ mepe3amyckom.

Pexumel 2, 3 - paboTa ¢ aBTO3arpy3Koi.

Tabnuua 3.1
Ha3znauenue BIBOJOB Taiimepa

JIByHamnpaBiieHHasi 1IMHA AaHHBIX. [IpenHasHayeHa aJis nepenadvd u
DO0...D7 | npueMa IaHHBIX MPOIECCOPOM, a TAKXKE MEPEeNaud YIPaBIISIFOIIUX
KOMaHJ ¥ CJIOBA COCTOSIHUS
CS Chip Select. Beibop mukpocxembl. Huszkuii ypoBeHb WHUIIUUPYET
obmeH Mexay npoueccopom u [MITA
RD Read. Yrenue. Huzkuit ypoBeHb Ha 3ToM BXxojie no3BoJsier [1I1A me-
peaaTh JaHHbIE WM CJIOBO COCTOSIHUSI IPOLIECCOPY
WR Write. 3anuck. Huskuit ypoBeHb Ha 3TOM BXojie mo3BosisieT [ITTA
MPUHATH JaHHBIE WJIA YIPABISIONYI0 KOMAHIY
A0, Al Anpecnsie Bxonbl. [To3BossitoT BeiOpath oauH u3 kananoB (0, 1, 2)
WJI PETUCTP YIPABIISIFOUIETO CJIOBA U COCTOSIHUS
CLK Bxonbt TaKTOBBIX MMITYJILCOB KaI0ro KaHala. ®poHT cpadaThiBa-
HUSI - 3aIHUIN
GATE Bxox paspemienus cuera. OCOOEHHOCTH 3aBHUCIT OT KOHKPETHOTO
pexuMa. AKTUBHBIN pa3pemaromunid CUraan - 1
ouT Brixox cuetunka
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B pexxrMe 0JHOKPAaTHOTO BBIMOJHEHUS (PYHKIIMI Mepe HadyajaoM cYeTa Co-
JEPKUMOE PETHCTPA KOHCTAHT IMEpPECUETa MEPENHUCHIBACTCA B CUETUUKIIO CUTHATY
CLK. B panbHeiiiem cueTynk paboTaeT B pexkume BblunTaHud. [Iporecc cuera
MOKHO MpruocTaHOBUTH curHaioM GATE=0. J5i1 moBTOpeHuUs BBIMOIHEHUS (DYyHK-
MY He0OX0MMO MOBTOPHOE MIPOrpaMMUPOBAHKE TailiMepa.

[Ipu pabote ¢ nepe3anyckom He TpeOyeTcsi HOBTOPHOTO MPOrPaMMHUPOBAHHUS
TaiiMepa s BbITIoJIHeHUsI To ke ¢yHkuuu. [lo 3aguemy dponty curnana GATE
3HaYeHHE KOHCTAHThI BHOBb MEPEMUCHIBACTCSA B CUETUMK MPH JIFOOOM €0 TEKYyIEM
COCTOSIHUMU.

B pexuMe aBTO3arpy3Ku perucTp KOHCTaHT aBTOMATHUYECKU NIEPENUCHIBACT-
Csi B CYETUMK Mocie 3aBepuieHus cyeta. CurHan Ha Beixoge OUT nossisieTcs
TONBKO ITpu Hanuuuu Ha Bxone GATE ypoBHs morndeckon 1. DTOT pexum wuc-
MOJIB3YETCA Ul CO3/IaHMsI IPOTrPAaMMHUPYEMBIX UMITYJIBCHBIX T€HEPATOPOB U I'€HE-
pPaToOpOB NMPSMOYTOJIbHBIX UMITYJIBCOB (MEaH pa).

DO-D7 CLK 0
Bydep CubtTuux 0 pF—
IHHBbI (CT0) GATE 0
AdHHBIX i
ouT o0
—
RD Jloruka
YTeHHA CLK 1
WR | 3anMuCcH CuéTunk 1 —
(CT1) GATE 1

ouT 1

7S
7

Perucrpu1 Cuéruymk 2 clies
—
ynpasneHus (CT2)

o I,

ouT 2

Puc.3.2. CtpykTypHas cxema TtaiiMepa
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Kananbl Taiimepa MoryT paboTaTh B CIEAYIOIIUX PEKUMAX:

Pesrcum 0(000)npeppiBaHuEe 1O OKOHYAHUHU cueTa (IIporpaMMupyemasi 3a-
nepkka). Ha BbIxosie kaHama mosBiseTcs ypoBeHb "0" cpasy e mocie 3aaaHus
pexuma padoTsl. [locie 3arpy3ku 4mcia B CYETYMK KaHaja BeIXoj octaercs B "0"
Y CUYETUMK HAYMHAET CUUTATh, €CIU Ha BXoJe paspeumeHuss GATEycTaHoBieH ypo-
BeHb "1". [lociie qOCTHKEHUS CYETYMKOM HYJISA, HAa BBIXOJAE YCTAHABIUBACTCS YpO-
BeHb "1" M ocTaeTcs 10 TeX Mop, MoKa KaHal He OyIeT 3aHOBO 3alpOrpaMMHUPOBaH.
OnHako CYETYMK MHpPU 3TOM HE OCTaHABIMBAETCA.3aJepKKa OTCUUTHIBAETCS OT

3amHero ¢ponrta nepsoro ummyiabcaCLK. Ecnmm Bo Bpems cuera curHanGATE=
0,cueT mpuoCTaHaBINBACTCS.

WR B4 1 T T T T
GATE B T VR S S S
OUT(0) I R S T T T

Pesicum  1(001)  >xaymwmii  MynabTHBHOpaTOop  C  MPOTPAMMHO-
YCTAaHABJIMBAEMOU [UIMTEIBHOCTBIO CUTHAJIA N TaKTOBBIX IepuoAoB. B aToMm pe-
»ume Bbixon kaHana OUT ycranaBnuBaeTcst B ypoBeHb 0" mocie mepBoro 3aiHe-
ro (poHTa TAaKTOBOTO CUTHANA, CIEAYIOLIEro 3a MEpeIHUM (POHTOM Ha YIpaB-
nsomeM Bxone GATE. OqHOBpEMEHHO HAYMHAETCS CUET, a NPU JOCTHKEHUU HY-
JIsl CYETUYMKA Ha BBIXOJE yCTaHABIMBAaEeTCs ypoBeHb "1". MynbTUBHOpaTOp aBTOMA-
TUYECKHU MEePE3aMyCKAETCs M0 KoMy nepeaHemy pponty curnanaGATE.

Ilepes3arpy3ka cueTunka BO BpeMs CUETA HE U3MEHSET JJIUTEIBHOCTH TEKY-
IIET0 BBIXOAHOTO HMITYJIbCA.

CLE 1 1M MM i riror
WR  IN=4] 5

[ [ i i W [
[ [ i | [ [

" ] [
[ ] [

2

GATE | 4

OUT(L) l
! L

Pexncum 2(x10)reneparop TaKTOBBIX CUTHAJIOB (ZIeUTeNb 4yacToThl).Ha BbI-
X0/l KaHaJla 4yepe3 YUCJIO MEPHUOJIOB TAKTOBOW YACTOTHI, 3aAMIMCAHHOE B CUETUHKE
KaHaja, nosiBsieTcs: ypoeHb "0" IIUTENbHOCTHIO B OJIMH MEPHOJ TAaKTOBOW Yac-
ToThl. HawyanbHas ycraHoBka cueruunka N omnpeaenser KodQPUIMEHT aeseHus.
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[lepe3zarpy3ka cyeT4rKa HEe TPUBOAUT K U3MEHEHUIO JITTMTEIbHOCTH TEKYIIEro Ie-
puoja, HO BIMSET Ha JJIMTEIbHOCTh mocieayromiero. [Ipu nomade Ha ympaBisiio-
umid Bxoa GATE ypoBHs «0» Beixog OUT ycTraHaBiuMBaeTcsi B COCTOSIHUE «1».
[Tepennuii ppont GATE 3amyckaeT cueTyMK M3 HAYaJIbHOTO COCTOSIHUSI U MOYKET
CIIY)KUTb JIJIs almapaTHOW CUMHXPOHU3AIMN CUeTYHKA.

CLK [ 1Tl M M I ri ri rirer
WR =4

[ [ i i W [
[ [ i | [ [

] [
] [

T2

GATE - | U] ' :
OUT(2) || [
4 3% 2 L 0 3 2 Lo

Pesicum  3(x11)reHeparop MNpSIMOYTOIBHBIX HMITYJIBCOBC MPOrPaMMHO-
yhpaBisieMbIM niepuoioM. Ha Beixoje kanana Oyzaet ypoBeHs "1" B TeueHue mnep-
BOH IOJIOBUHBI MHTEPBaIa BPEMEHH, ONPEAEISIEMOro YUCIOM NB CUETUUKE, U YPO-
BeHb "0" B TeueHne BTOpOU MosOBUHBL.IIpu HeueTHOM N IUIMTENBHOCTH CUTHAJIA
"1" Ha oguH TakT OoJblie, yem s curHana "0".Ilpu nmepesarpyske cueTyuka HO-
BOC 3HAYEHUE CKAXKETCS Ha pe3yJbTare padoThl ToJbKO Mpu nepexoae OUT B apy-
roe cocTosiHue. B ocTanbHOM pexXuM MOA00€H MPebIAYIIEMY.

WE IN=4

[ [ [ 1 ' [
[ [ [ ] [ [

GATE |

: : : . . 2
OUTE) L1

Pesicum 4(100) mporpamMmHO ymopasisiemasi 3a7epkka crtpola (HyJIeBOTO
uMmItysbca). C MOMEHTa 3arpy3Kd KOJa MpelyCTaHOBKU B CUETUMK KaHaja reHepH-
pyercs BbIXOAHOM curHai "1" mnuTenbHOCTBIO N NEpPUOJOB TAaKTOBOIO CUTHANA
CLK. ITocne 3aBepuieHHs cyeTa yCTaHABIMBAECTCS BhIXOJHOW curHan "0" Ha oJuH
nepuos CLK. Ilepe3arpy3ka cueTurika BO BpeMsl CU€Ta MPUBOAUT K MEPE3ayCKy
cuetunka. [lossnenue yposus "0" Ha Bxoge GATE npuocrtaHaBnuBaeT CUET.



WR _IN=4] T
GATE 1|
T 20 6
OUT(4)

Pesicum 5(101) anmaparnas 3ajnepxka crpoda. C4éTuuk HauMHaeT paboTaTh
TOJIbKO 10 TmepeaHemy ¢ponty curHanaHa Bxoje GATE. Hosbeiii  ¢poHT
GATEnepe3amnyckaeT c4€T ¢ HAYaIBHOTO 3HaUeHUsA. B ocTaibHOM pexuM 1o00eH
npeapayneMy. 3arpy3ka B CUETYMK HOBOTO 3HA4eHUSINB Mpollecce cueTa He
BIIMSET HA MPOJOJLDKUTEIIBHOCTh TEKYILETO 1UKJIa, HO HOBBIN ITUKII OYJIET COOTBET-
CTBOBaTh HOBOMY 3HAYEHHUION.

T N T S S R

GATE — L
47 3 4 4 3 2 11 0 i
OUT(% [

B otuere npencraButs:

1. CTpykTypHYyIO CXEMY TailMepa;

2. HazHaueHue BXO/I0B U BbIXOJIOB YCTPOMCTBA;
3. anHble 0 pexxuMax paboThl TaiMepa.

3aoanue 3.2.Ilpozcpammuan mooenv maiimepa
[IporpamMHO TaiimMep TMpeAcCTaBisieT COOOW 4YeThipe TOpTa, KOTOPHIE

aapecyroTcs aapecHpiMu Bxogamu Al u AQ. OOpaiieHue OCyIIEeCTBISETCS IO
aapecam:

Al A0 O6pamieHue

0 0 CTO

0 1 CT1

| 0 CT2

| 1 RCW Peructp ynpasisioiiero cioBa
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Kaxnpli  kaHa;m  TaiMepa  OPOTPpaMMHUPYETCS  MHAMBHAYAIbHO B
COOTBETCTBUE C YNPABISIOUNIMM CI0BOM. CTpyKTypa YyHPaBIIIOLIETO CJIOBa
npecTaBiaeHa Ha puc.3.3.

D7 D6 D5 D4 D3 D2 DI DO o _
[SC1 [SCO [RLIJRLO [ M2 | M1 | MO [BCD]| | ~ABOVMHBIW
-

1 - ABOWYHO - _
OECATUYHBIN

0 0 0 Pexxum 0
0 0 1 Pexxum 1
X 1 0 Pexxum 2
X 1 1 Pexxum 3
1 0 0 Pexxum 4
1 0 1 Pexxum 5

d)MI{C&L[MFI COCTOAHWA CHETHMKA
Yrt/3n mn. Oaira

Yrt/3n cr. bakira

Yt/3m Mnagmero, 3aTeM cTapmero

== O O
_ O = O

Bribop cuerurka O
Bribop cuetunka 1
Bri6op cueTuMka 2
Heponyctumo

== o0
=0 = O

Puc.3.3. CtpykTypa ynpasisiroliero cjioBa Taiumepa

ITone BCD (Binary-Coded Decimal) omnpenenser cnoco0 KoAUpOBaHUS
KOHCTAHTBI MPETyCTAHOBKU CUETUHUKA.

JIBOMYHO-/IECATUYHBIN (popMaT MperosaraeT 3anuch JeCATUYHOTO pas3psiaa
YHUCia B BUJE €T0 YeThIPEXOUTHOTOABOMYHOTO Koia. Harmpumep, necatnaHoe yncio
3116ynet 3anucano BaBomdHoM koze kak 100110111, a B ABOMYHO-AECATUIHOM
kone kak 001100010001.9T0 ympomaer BBOJ 4YHCEN, OJHAKO YMEHBIIAET
JIMara3oH BBOJMMBIX 4ucell npu To ke paspsaaHoctu. [Ipu BCD kogupoBke
JIMAIa30H JIOMYCTUCHIX uncen aia 16 paspsanoB cuetuuka 0 - 9999, a B 1BonuHOM
Bapuante 0 -65535

B rpymnne RL1, RLO xox 00 3amaer Qukcaiuio COCTOSHHS CUETYMKA Ha
MOMEHT BBIJIauyd YIMPABISIONIETO CJIOBA. JTO TMO3BOJIAET CYUTATh COCTOSHUE


https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
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cueTyrK "Ha JeTy" B Oy(epHbIil perucTp, He Hapylias ero padotel. B nanpHeitmem
ero MpOrpaMMHO MOXHO TPOYUTATb.

Pexxum oOpamieHuss K TaiimMepy 3aBUCUT OT KOMOWHAIIMH YIPABISIOLIMX
CUTHAJIOB Ha ero Bxojax. CieayeT y4ecTh, YTO YIPaBIISIONIEE CIOBO 3aHMMAET 1
0aiiT, a CYETYHK U €r0 BCIIOMOTaTeIbHBIE PETUCTPBI UMEIOT Pa3psIHOCTh 2 Oaiira.
OOMeH mpouCXOAWT MO 8-pa3pAgHON IMHE NaHHBIX. [lodTOMy OByxOalTHBIE
JaHHbIE MOTYT TIepeMeliaThcsi 3a JABa oOpameHus. JlomycTumMbie BapUaHTHI
noka3aHsl B Ta01.3.2.

Tabmuma 3.2
OYHKIHMY YIPABISIIONUX U aAPECHBIX CUTHATIOB
Al A0 RD WR CS Onepanus

0 0 1 0 0 3anuchk B cuetunk CTO
0 1 1 0 0 3anuch B cuetunk CT1
1 0 1 0 0 3anuchk B cuetunk CT2
| | | 0 0 3anuch ynpasJAIoOIIEro CI0BA
0 0 0 1 0 Yrenne cuetunka CTO
0 1 0 1 0 Yrenne cuetunka CT1
1 0 0 1 0 Yrenue cuetunka CT2
| | 0 | 0 UYUreHne ynpasisroLEero cjaoBa

[[luHa 1aHHBIX B Z-COCTOAHUU (OTKIIIO-
X X X X 1

YeHa)

B coBepMeHHBIX KOMITBIOTEpAX 3a1€HCTBOBAHBI BCE TPU KaHaja TauMepa.

Kanan 0 ucnonb3yercs B CUCTEMHBIX Yacax. DTOT KaHaJ paboTaeT B PeKUME
3 ¥ WCIOJB3yeTCsl KaK TFeHEepaTop HMMITYJIbCOB C 4acTOTOM mpumepHo 18.2 I'm.
VIMEHHO STH WMITYyJIbChI BBI3BIBAIOT arlapaTHoe NpepbiBaHue Tanimepa INTS8h.
BeIxoa 5TOro KaHajga HCIOJB3YETCA TaKXe Ui CUHXPOHU3AUUU HEKOTOPBIX
JIUCKOBBIX OIEpaInil.

Kanan | wucnone3yercss i pereHepauuy COAEPKUMOr0O JHMHAMHYECKOU
namsaTH kKomnberoTepa. Boixoa kanana OUT ucnons3yercs sl 3anmpoca K KaHaly
npsamMoro goctyna DMA, KOTOpbIi M BBITOJNHSAET OOHOBJICHHE COJIEPKHUMOTO
namsatd. Hapymenuwe ero paboThl MOXKET NpHUBECTH K ToTepe HHGOpManuu
OCHOBHOM OIIEPaTUBHOM ITaMATHU KOMIIBIOTEPA.

Kanan 2 nmoaxitoyeH K TPOMKOTOBOPHUTENIO KOMIBIOTEPA U MOXKET OBITh
UCIIOJIb30BaH I TEHEpaluy pa3iMYHbIX 3BYKOB WM MY3bIKH, JHOO0 Kak
reHepaTop CIydaHbIX ynces. Kanan uenosb3yeT pexxum 3 taiimepa.

B ortuere nmpencTaBuTh:

1. CTpyKTypyynpaBisiOIIEro ciioBa TaiMepa;

2. Cxemy comnpsoxenue BUC taiimepa ¢ cucremasiM uarepdericom MIIC (Ha
noruyeckux eMmenTax uin Ha BUC nemmdpartopa) o agpecy 40H.
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3aoanue 3.3. Ilpozpammuposanue pexcumos padomsl maiimepa.

Ana  npozpammuposanua (3acpy3ku)kaHaia TaiiMepa  HEOOXOIUMO
BBIIIOJIHATH CIEAYIOILYIO ITOCIIEN0BATEIBHOCTD ICUCTBUM:

- BBIBECTH B IOPT YIIPABIISAIOIIETO CJIOBA KOJ YIIPABIISAIOIIETO CIIOBA;

- BBIBECTHM KOJI IIPEAYCTAaHOBKHUB IOPT KAHAJIA, IPUYEM BHAYAJIE BBIBOAMUTCS
MJIQIIINN, @ 3aTeM CTapIIHi OalThl 3HAYCHUS CUCTUHKA.

Cpa3zy mocie 3TOro KaHaid TaiiMepa HAauyHET BBINOJHIATH TPEOyeMyro
byHKIHIO.

3arpy3ka B CUETUMK YIPABJISIONIECTO CJIOBA MOXET BBIMOJIHATHCS B JIFOOOU
MOCJIEIOBATEIBHOCTH, T.K. KQXAbI KaHA UMeeT cBoi Oydep xpaHeHus. Kaxapiid
aJpecyeMblil CUETUUK B 00S3aTEIBHOM MOPSAIKE TOJDKEH OBITh 3arpyKEH UMEHHO
TEM KOJIMYECTTBOM OAMT, KOTOPOE OBLIO 33JJaHO B YIPABIISAIOLIEM CIIOBE.

Umenue cooepicumozo cuemuuKarnpy ero padboTe MOKET ObITh BHITOIHEHO
JIBYMSI CTIOCOOaMM:

- IpH MTOMOIIK OOBIYHOM omeparuu uTeHus komangamMu IN (waum MOV ns
COBMEIIICHHOTO aJpecHOro mpocTpaHcTBa). Ho s obecriedueHuss craOuin3aiiu
MOKa3aHWil cyeTdynka ero pabora M0JDKHA OBITh MPUOCTAHOBIIEHA IMOJAYeil Ha
ynpasisitonuil Bxox yposHs "0" (B pexumax 0, 2, 3, 4) uiau ¢ NOMOILbIO BHEIIHEN
JIOTUYECKOMN CXEMBI, IPUOCTAHABIMBAIOLIEH MO1a9y UMITYJIbCOB HA TAKTOBBIA BXO]I
KaHaja, 4To HeyA00HO;

- C MOMOILBIO CIEHHAIBHOTO pexuma "yreHus Ha Jiery'. Takod cnoco0
MO3BOJISIET MPOLIECCOPY CUUTHIBATH COACPKUMOE CUETUMKA, HE TIpephIBasi Mpoiiecca
cueta./[na sToro o aapecy AO=1, Al=1 ocyliecTBIAEeTCS 3aUCh YIIPABJISIIOIIETO
CJIOBA, OTMPEICIISIIONIET0 B COOTBETCTBUU € pHC.3.3 pexkuM uTeHus Ha yery (D4=0,
D5=0). Pa3psanet D6 u D7 omnpenensitor HOMEp KaHalla, COCTOSIHUE pa3psiaoB
DO...D3 mpousBonbHO. [1o 3TOM KOMaHAE B OyPepHOM perucTpe 3armoMUHAETCS
TEKylllee 3HAYCHHE CYETYMKA, Jajee cleayeT OObIYHAas oOmepamus YTeHUs
CONIEP)KMMOT0 CUeTYMKAa OTOTO KaHaja: CcHadajla Milajamero Oaifta, 3aTem
CTapIIEro.

JlanHast KOMaH/1a HE U3MEHSIET PEKUM padboThl cueTunka. [Ipu sTom ciocobe
YTEHUS HENb3sl TPEABAPUTEIBLHO M0 KaXJAOMY KaHally MPOU3BOAUTH 3aIlvCh
VOPaBISIONIMX CJIOB W JIMIIbL 3aTeéM MPOU3BOAUTH UYTCHUE CYETYHKOB
KaHa10B.OCOOEHHOCTh MOCTPOCHUSI BHYTPEHHEW CXeMbl Taiimepa TpelyeTt, yToObI
orieparysi YTEHUsI COACPKUMOT0 CUETUYMKA ObLJIa BBITIOJIHEHA J0 KOHIIA, T. €. €CJIU
3anporpaMMHUpOBaHa 3arpy3ka JIByX 0ailToB, TO HEJb3s, MPOYUTAB OJUH MJIAIIITUN
0aiiT, 3arpy’kaTh CYCTYNK HOBOW KOMAH/ION.

Takum oOpa3oM, s YTEHUS TEKYIIETO COACPKUMOTO CUETYMKA
HEO0OXOMMO BBITIOJIHUTH CIIEAYIOIIEE:

- BBIBECTH B MOPT YIPABISIOLWIETO PETHCTPA KOJ KOMAaH]bl 3alIOMUHAHUS
coJlep>KUMoro HyxHoro cueruuka (D5,D4=00);

- BBIBECTM B MOPT YINPABISIIOLIETO PErMCTpa KOJ KOMaHAbl 3ampoca Ha
YTEHHE/3alMCh B PETUCTPHI HY)XKHOTO KaHaua (roje D5,D4=11);
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- ABYM: ITOCJICAOBATCIIbHBIMHW KOMAaHIdMH BBO/Ida U3 IMOPTA HYXKHOI'O KaHaJia
[Ipo4YuTaTh CHa4dajia MJ'IaI[IHI/Iﬁ " 3aTCM CTapIHI/Iﬁ OalThHI 3aIIOMHEHHOTO TCKYLICTO
COCTOAHUA CUCTUHKA.

[Tpumep.

3anporpaMmupoBath c4eTduKCTOB pexuM reHepaTopa HMITYJIBCOB IS
nosydeHus: 4actotel fBbIX= lk['1. Anpec oOpamenus k Taiimepy 40H. Yactora
BxoHoro curHana CLK= SMI L.

Jnsa pexxuma 2 (aenuTens) 3aueHust KO3 PUIeHTa qeeHus:

N = fcx / fBBIX = 5000000/1000 = 5000.

B nBowunom npexactasienuu aecaruyHoe 5000 = 0001 0011 1000 1000 =
1388H.

KoaddunmenT nemenust MoxxkHo npeactaButh U B koaeBCD: 5000 = 0101
0000 0000 0000 = 5000H.

VYnpagmsioliee CI0BO B COOTBETCTBHMU C puC.3.3 sl NpOrpaMMHUPOBAHUS
cueTunkaCTOB pesxxume2, ¢ ABOMIHBIM CIIOCOOOM KOJIUPOBAHMS:

D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 | 0 1 1 0

Ynpagsitoniee ciioBo - 36H.

Torna mporpamma misa taiimepa K580BMS53 B komax mporeccopa 18086
OyJeT UMeTh BU/I;

ADRS53  EQU 40H ; IMPEKTUBA MPUCBAUBAHUS UMEHU 3HAUYCHUS
; aapeca Tarmepa

MOV AX,0000H ;YCTAaHOBKA PETUCTPa CErMEHTA

MOV DS,AX ;110 ycinoBHoMy aapecy 0000H

MOV AL, 36H ; 3a/1aHKE YIIPABJISIONIETO CJIOBA

ouT ADR+3, AL

MOV AL, 88 ; 3ammch MiTaaIIero Oamra

ouT ADRS3, AL ; KOJIa ITPEAYCTaHOBKU

MOV AL, 13H ; 3amuch crapiiero Oaiita

ouT ADR3, AL ; KOZla IPEyCTaHOBKHU

[Tocne BeimosHeHus porpamMmbl Ha BeiBOeOUTOuMITynbChl ¢ yactoToi 1
k[ OyayT no Tex mop, Mmoka He OyaeT NepenporpaMMHUpPOBAH TallMep, WA
BBIKJIIOUEH HMCTOYHHMK TAaKTOBBIX CUTHaJIOB (-kaHana TaiiMepa, WIM CHST CUTHAI
pazpemiennst GATE.
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3aoanue 3.3.1.I'enepamop 011 KOHmMPOJLIEPA NOC/IE006AMESILHO20 NOPMA

3anporpamMmMmupoBath kaHai Nel Taiimepa B KadecTBe I'€HepaTopa TaKTOBOM
4acCTOTHI JIJI1 KOHTPOJIIEpa MOCIeI0BaTEILHOTO ITOpTa Mepeayn JaHHbIX. YacToTa
nepeadn JTAHHBIX 4800 out/c. Bxomuas JacToTa KaHaJia 2
MI 1.IlocnenoBaTeabHbIl KOHTPOJIJIEP pabOTaeT ¢ BHYTPEHHHUM MpeaJieuTeNIeM
Ha 16. [IlpemenbHO  JOmMyCTUMas  IOTPEIIHOCTBYCTAHOBKH  4acTOTHIS Y.
Hcnonb3oBaTh pexuM Taiimepa - 3. Aapec taitmepa 40H. Anpec cermenta 2800H.

B otuere npencraBuTh:
1. AHamUTUYECKHE pacUeThl NapaMETPOB;
2. Texcr nporpaMmel.

3aoanue 3.3.2.3anpozpammuposams MyJabmMUEUOPAMODP C 3A0EPHCKOU
PABHOU HOMEPY 3a4emHOU KHUNCKU

3anporpamMmmupoBath kaHan No2 TaiiMepa B KaduecTBE MYJIBTHBHOpATOpa C
3aJIEp’)KKOM pPaBHOM HOMEpY 3a4ETHOM KHIKKU. BXxonHas wyacTtota KaHama 2
MTI'u.Anpec Taiimepa 70H. Aapec cermenta 3500H.

B ortuere npencraBuTh:
1. AHanuTH4eCKHE pacueTsl NapaMeTpPOB;
2. Texcr nporpaMmsl.

3aoanue 3.3.3. Ilpouumame coodeprcumoe cuemuyuxaCTOu 3anucamo e2o 6
pezucmpBX

[Tpountate comepxkumoe cuetunka CTO u 3ammcate ero B peructp BX
nporeccopa. Anpec tarimepa 90H. Anpec cermenta 650H. Paborta cueTunka
HapYIIAThCA HE JOJIKHA.

B otuere npeacrasuts:
1. AHanuTH4eCKHE pacueTsl NapaMeTpPOB;
2. Texkcr nporpaMmsl.

3aoanue 3.3.4.3anpocpammupoeamsv evioauy Hy1€6020 cmpooda ¢
3A0aHHOU 3A0ePIHCKOTL

3anporpamMmmupoBaTh kanan () TaiimMepa Ha BbIady HYJIEBOTO cTpoda ¢
3agepkkoit (Ne 3auetHoil kHmkku -200) mMxkC.Bxognas wacrtora kaHana 2
MTI'u. Anpec Taiimepa 80H. Aapec cermenta 400H.
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B ortuere npencraBuTs:
1. AHamuTHYECKHE pacdeThl IapaMETPOB;
2. TekcT mporpaMMsl.

Bonpocwt 013 camonposepku

PN R WD =

Cdopmynupyiite Ha3HauUEHUE TaliMepa.

KakoBa nporpammHas Mozeinp Taiimepa?

KakoBo Ha3HaueHUE TUIIOBBIX PETUCTPOB Tailmepa?

Hapucyitte cxemy noakI04eHUss MUKPOCXEMBbI TaiMepa K mrHaM MI.
Kakue cymecTByroT pexuMbl paboThl TaliMmepa?

Hapucylite cxeMy NOAKIIIOYEHNS BHEIIHUX YCTPOWCTB K TauMepy.
Pa3paboTaiiTe mporpaMMy MHULIMAIU3aUMK TaiMepa A pexuma 0.
PazpaboraiiTe nporpamMmMy MHULIMAIM3ALIMU TaiiMepa pexuma 1.
Pa3paboraiiTe nporpaMmy MHUIMAIN3ALKU TaiiMepa pexxuma 2.

. PazpabotaiiTe mporpaMmy MHULIMATU3AIMH TaliMepa pexxuma 3.
. PazpabotaiiTe mporpaMMmy WHULIUATU3AIMH TaliMepa pexuma 4.
. PazpabotaiiTe mporpaMmy MHULIUATU3AIMH TaliMepa pexxuma 3.
. Hapucylite cxemy noAKJIFOYEHHUsITAMEPA [T0JCUETA BHEIIHUX CUTHAJIOB.



