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BBEJAEHUE

C oocmuodicenusmu 6 o0Oracmu MUKPONPOYECCOPO8 ACCOYUUPYEMCs, 8
nepsyto ouepeow ums Intel. [Jeticmeumenvno, nauunas ¢ evinycka ¢ 1971 200y
nepsoco muxkponpoyeccopa i4004, xopnopayus Intel sersemcs muposvim auode-
POM 8 pazpabomke u NPou3800Ccmee 3mux uzoeiuu. JJocmamoyHo HanoOMHUMb,
umo 6onee 80% coeépemenHbIX NEPCOHANBLHBIX KOMNbIOMEPOE Deanu308aHo Ha
baze muxponpoyeccopos Intel.

Oonaxo cghepa unmepecos Intel ne oepanuyusaemces muxponpoyeccopa-
mu. Buinyckaemcs Heckonvko cemelicme MUKPOKOHMPOJLIEPOS, MHOMCECHBO
MUNO8 CReyuanusUpoOBAHHbIX MUKpOCcxXem Ol unmepgelca ¢ 6HewHUMU U ne-
pugeputinbimu ycmpoucmeamu 01 pearu3ayuu JIOKAIbHLIX GblYUCTUMENbHBIX
cemeti U cucmem nepeoayu OAHHbIX, OOILUIASL HOMEHKIAMYPA MUKPOCXeM na-
MAMY PA3IUYHOU eMKOCMU, GKIIoUds NOCAeOHUe paspadomku 21eKmpuyecKu
penpoepavmmupyemou FLASH-namamu.

Bce 3aoauu, pewaemvie mukponpoyeccopHviMu cucmemamu ynpasienus,
MOJICHO paz0enumsv Ha 08a OOIbUIUX KIACCA: YNPAGIeHUe COObIMUAMU 8 PealbHOM
8pemMeHuU U ynpasieHue nomoxkamu oaumHvlx. Kaowcowli knacc 3adau npeovssisiem
ceou cneyughuyeckue mpeoo8anus K MUKpOnpoyeccopy uiu MUKpOKOHMpPOLIEDY,
umo ompasicaemcs 8 Habope YHKYUL, peanu3yemvlx 8 MUKpOnpoyeccope, U 6 Cu-
cmeme KOMAHo.

K nepeomy xnaccy ommnocamces szadauu, mpebyrowue dblcmpou peaxyuu
MUKDONPOYECCOPHOU CUCMeMbl HA U3MEHeHUe GHeUHUX Yclosull (Ha cpabamul-
8anue MexHoN02U4eCKUx 0amuuKos, UsMeHeHue napamempos u m.o.). B ocnog-
HOM 5MO CUCmeMbl YNPAGIeHUsi NPUEOOAMU, IHEeP2emudecKUMU YCmMaHo8KaMu,
pobomamu, a makace cucmemsl pacnpeoeieHHol asmomamuzayuy. Imu 3a0adu
mpeoyiom npumMeHeHUus MUKPOKOHMPOILEPO8 ¢ OOIbUUM 00beMOM UHMESPUPO-
BAHHOU HA KpUCMALL nepugepuu, 8K0YaAs peaiu3ayuio Ha Kpucmaiie namsamu
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npocpamm, namsamu OAHHbIX U YCMPOUCME 8600A-8bl800a, YMO COKpawjaem an-
napammuovle 3ampamvl U yoeuesisiem uzoeiue co 6CMpoeHHOU CUCeMOl Ynpas-
nenus. Yawe 6ceeo 8 cucmemax ynpasieHus 3mo2o Kuacca 015 peaiu3ayuu ai-
20pUmMa Ynpaeienus mpedyemcs namsims OMHOCUMENbHO HebOoIbUu020 00bemda
(0o 32 Kbaiim).

Ko emopomy knaccy 3aoau omuocamcs 3adauu, mpebyroujue 6blcmpou
00paAbOmMKU 3HAYUMENbHBIX 00beM08 UHDOpMayUU, Hanpumep, 8 MUKPOnpoyec-
COPHBIX CUCMEMAX NOOOEPHCKU KOMNLIOMEPHBIX cemell, 8 CUCmeMax ynpaesie-
HUsL JlemamenbHblMU annapamam, 8 cucmemax oopabomku 8udeouzoopadice-
Husl. Bcmpoennwiii npoyeccop 0ondicen 8bINOIHAMb MHONCECMB0 PA3IUYHbIX Bbl-
YUCIUMENbHBIX ONepayul, 8 mom qucie onepayuu ¢ niasaroweu zanamou. Kak
npasuo, OJisi peueHuss MaKux 3a0ay mpedyemcs yice 8blCOKONPOU3800UMelb-
Hulll 32- unu 64-paspsaouuiii npoyeccop.

Muxponpoyeccopwr npuneciu kopnopayuu Intel muposyro uzsecmuocme,
HO HeoOX00UMO 0Opamumov GHUMAHUE HA OPYeYI0 8emeb MUKDPONPOYECCOPHOLU
MeXHUKU, NPEOHAZHAYEHHYIO Peuamb UMEHHO Nepablil KIAcc 3a0a4 — 6Cmpauea-
emble mukpoxonmpoiiepwi (émbedded microcontrollers).

Ilo konuyecmsy evinyckaemuvlx u30enuti 3mo2o Kiaccd, a 3Hayum, u no
YUCIy ux noav3osameinetl, MUKpOKOHmMpoiepvl noumu 8 10 pas npesocxoosm
mpaouyuoHusvle mMukponpoyeccopwvi. CospemeHubli mukpoxoumpouiep (MK) —
MO pa3MeujeHHas Ha KPUCMaie ClONCHAS yugposas cucmema, 8 cOCMas Ko-
mopoiu éxooum 8-, 16- unu 32- paspsouwviii npoyeccop, SHYMpPeHHSS NAMSAMb
npocpamm (00 0ecamrkos Kuniooatim), wupokull Habop urmep@etcHviX u nepu-
Gepuiinvix ycmpoticms: nopmul 8600a-68b1600d, MALMeEPbl, AHAN020-YUPDPOGbLE
npeobpazosamenu u opyeue. Imu 0OHOKPUCMATIbHbIE CUCTEMbL OPUEHIMUPOBA-
Hbl, 8 Nepsyl ouepedb, HA BbINOJHeHUe QYHKYUL YNpasieHUus paziudHbiMu
YCMpoUCmeamu u npoyeccamu, novemy U HA38aHbl MUKPOKOHMPOLIEPAMU.
Cohepa ux npumenenuss eCoMa WUPOKA — OM COBPEMEHHOU ObIMOBOU MeXHUKU
00 CHOJCHEUWUX CUCeM YIPAGIeHUs. MEeXHOI02UYeCKUMU npoyeccamu U pooo-
MOMEXHUHECKUX KOMNIEKCO8.

OcHosHotl 0a301i 011 NOCMPOEHUsL 8CMPOEHHLIX CUCMEM YNPAGIeHUs.
HUJICHE20 YPOBHS SAGISAIOMCSA UMEHHO 0OHOKPUCMAbHbIE MUKPOOBM u mukpo-
KOHMPOJIEPbl, MO2YN NPUMEHAMbC MAKHCe U 3AKOHUEeHHble OOHONIAMHbLE CU-
cmeMmbl YNpasieHusl Ha uUxX 0CHoge, 8blnycKaembvle psioom pupm 6 kauecmee KO-
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mpoanepog-npomomunos. Ce200Hs pazpadomyuky CMpPOEHHbIX CUCTEM YNPas-
JIeHUs1 CIMOsIm neped HenpocmviM 8bl00POM: KaKoe uzdenue u Kakou pupmvl uc-
noavsoeamsv 6 npoekme. B nacmosiwee epems Intel npouzsooum necxonvro ce-
meticme  mukpoxowmpoinepos: MCS-51/151, MCS-251, MCS-96/196/296,
sKarOyaowux donee comuu mooenet. Habop ux xapaxmepucmux no3eoisem
YO08IEMBOPUMb 3ANPOCHl WUPOKO2O Kpyed Npouzsooumenei pasHooopazHoll
anekmponnou annapamypsl. Oounaxo napsoy c Intel npouzeoocmeom oannoco
cemelicmea MUKpOKOHMPOIIEPO8 3AHUMAIOMC U Opyeue uzeecmHvle upmul,
maxue xax Atmel, Philips Infineon Technologies (Siemens), Silicon Storage
Technology, Dallas Semiconductor, Triscend u opyaue.

B npusedennoti mabauye unoexca NOnyusApHOCMU MUKPOKOHMPOILIEPO8
MOJICHO omMemums, Ymo Mukpokonmpoiepwl cemeticmea MCS-51 zanumarom
0O0HO U3 TUOUPYIOWUX NOTIOAHCEHUN KAK NO apXumekmype, max u no npou3eoou-
mensm (Atmel, Philips), nosmomy nabopamopmwiti npaxkmuxym opuenmuposan na
UzyueHue UMEeHHO I9Mo20 MUKPOKOHMPOJLIEPA.

Tabruya

Hnoexc nonynapuocmu MUKpoOKOHmMpOIIEPO8
I1o npoussooumenam, % Ilo apxumexmypam, %
Atmel 40,3 AVR 27,9
Microchip 19,3 PIC 19,1
Texas 11,6 MCS-51 17,3
Philips 10,8 ARM7 15,4
Other 6,1 MSP430 10
Cygnal 4,2 Other 3,5
Fujitsu 2,5 ARM9 3
Samsung 1,7 MB90 2,2
Renesas 0,9 M16C 0,9
AD 0,8 MB91 0,3
ST 0,8 68HC1x 0,3
Dallas 0,6 68HCOx 0,2
Motorola 0,5

Jlabopamopnvle 3anamus cmpoamcs maxum oopazom, 4moowl CmyoeH-
Mbl, 8LINOJIHASL 3a0aHUsl, OMpPabamvleéalu HABLIKU NPOSPAMMUPOBAHUSL U OM.IAO-
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KU NPOSPAMMHO20 obecnedeHus MuKpokoHmpoiepos. Kasxcoas nabopamopnas
paboma codepaicum Kpamkue meopemuyeckue c8eoeHus, 3a0anusi U KOHMpOib-
Hble BONPOCHI.

Hauunaemcs npakmuxym ¢ usyuenus cpeovl NpoOcpaMMUpOBanusl
PROVIEW32 ¢ yenvio oceoenus @yHKYUOHATbHBIX 803MONCHOCEL NPOSPAMM-
HOU Ccpedbl U U3VHUEeHUsT NOPAOKA NPOSPAMMUPOBAHUS U NPUHYUNOE PAbOmbl
muxpoxonmpoanepos cemeticmea MCS-51. Bmopas nabopamoprnas paboma no-
CBAUeHA UZYYEHUIO CUCMEMbI KOMAHO MUKPOKOHMPOLLEPd, A UMEHHO (opma-
Mo npeocmasieHusi OQHHbIX U KOMAHO, Chocob08 adpecayuu oneparoos, Ko-
Mauo onepayuil ¢ OGHHbIMU, NPUSHAKOS Pe3ylbmama onepayull, KOMaHo onepa-
Yui ynpaenenusl.

Lenv cnedyiowux pabom nmanpasieHa Ha NOLyYeHUe HABLIKOG NOCMPOe-
HUSL MUKPONPOYECCOPHBIX CUCTNEM YNPABIEeHUS MEXHUYECKUMU 00beKmamu u ux
nPOSPAMMUPOBAHUSL.

B cocmas  obvexma  ynpasnenus  6x00sm  UHGDOPMAYUOHHO-
usmMepumesnbHvle YCmMpoucmea (0amuuku) u UCNOJIHUMENbHbIE NeMeHmMbl KAK
OUCKPEemH020, MAaK U HenpepuvleHo2o oelicmeus. Jlabopamopuvie pabomul 3...6
HO360JIAII0OM 0CEOUMb NPUEMbl NPOSPAMMUPOBAHUS MUKPOKOHMPOJLIEPA U NO-
CMpOeHUs yCmpoucmes 68004 U 8b18600a OUCKPEMHBIX U AHANO208bIX CUSHAIO8, d
maxoice PopmMuposarus YRpasialouux CUSHAIO08 CIONCHOU QOopMbl, HAnpumep
cuenana LITUM.

Ilpu npoexmuposanuu CLONCHOU MEXHUUECKOU CUCTNEeMbl UCHOb3YIOM
MHO20YPOBHEBble MYIbMUNPOYeccopuble cucmemvl ynpaenenus. Ha eepxnem
YPOBHE YNpasieHusi Hapsoy ¢ YNPAGIAIOWUM NPOMbBIUIEHHbIM KOHMPOILLEPOM
MOdACEM UCTIOb308AMBC NPOMBIULIEHHBLL Komnblomep. Jlia obecneyenus 63a-
UMOOeUCMBUsL KOHMPOJLIEPOS HA HUICHEM YPOBHE YAPABIEHUS, A MAKICE CEA3U C
KOMNbIOMEPOM 8EPXHE20 YPOBHS UCHONIb3YIOMCS PA3IUiHble NOC1e008amelbHble
Kananwl cesazu (unmepgeticot), Hanpumep RS-232, RS-485, USB u op. B nocneo-
Hell pabome paccmampueaemcs npoPpAmMMUpPosanue U nociedo8amenbHo20 Ka-
HAaNa MUKPOKOHMPOJepa O obecnedenus Ces3u ¢ KOMNbIOMePOM No UHmep-
¢eticy RS-232 unu RS-485.

Ipaxmuxym npeoHasnaweHn 01 CMYOeHmMoO8 MEeXHUYECKUX CHeyudaibHO-
cmet, usydarowux oucyuniunsvl « Muxponpoyeccopnas mexnukay, « Muxkponpo-
yeccopmubvie cpedCcmaa U CUCEMbLY .
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1. CTPYKTYPA MUKPOKOHTPOJIJIEPA CEMEVCTBA MCS-51

B kadectBe mpmMmepa paccMOTpUM 0a30BYH0 KOH(PUTYPALMIO  MHKPO-
koHTposuiepa 8051. CTpykTypHas cxemMa MUKPOKOHTpOJUIepa MPUBEACHA Ha PUC.

BHewHue
npefblsarvm BHYTpEHHSS BHYTpEHHS YnpasneHve
namsTb namMmaTb Tanvep 0 (e«—
YnpasneHue
npepbiBa- nporpamMmm AaHHbIX
(ROM) (RAM) Taiimep 1 |&—
HUAMU Bxofb
= S T~
¢ CYETYMKOB
S~
Mpoueccop <
4 Il 1
npaeneHue 4 nopra n
["eHepaTOp CUCTEMHOMN ocnegosa-
BBOJAa/BbIiBOAA -
LLIUHOM A A TerbHbIA NopT
PO P2 P1 P3 XD RxD
Appec/
JaHHble

OCHOBY CTPYKTYpPHOH CXEMbl MHUKPOKOHTpOJIepa o0pa3yeT BHYTPEHHsS
JIByHaIpaBJeHHAas 8-OUTHas IIMHA, KOTOpasi CBA3BIBAET MEX1y COOOM OCHOBHbIE
y3JIbl U YCTPOMCTBA: MPOILECCOP, BHYTPEHHIOK (PE3UACHTHYIO) NaMsTh, YCTPOU-
CTBa yIpaBJIeHWs W TOPTHl BBoAa/BhiBoAa. s pabotsr MCS-51 tpelyercs
OJIUH UCTOYHHMK dJIEKTponuTaHus +5 B.

KBapuesbiii pe3oHaTop, MOAKIKOYAEMbIM K BHEIIHUM BBIBOJAM KOpITyCa
MUKPOKOHTpPOJUIEpA, YIpaBisgeT paboTol BHYTPEHHEr0 reHepaTopa, KOTOpbId, B
CBOIO O4epeib, POPMUPYET CUTHAIIBI CHHXPOHU3AIUH.

VYerpoiictBo ynpasienuss MCS-51 Ha ocHOBE CUTHAJIOB CHHXPOHM3AIIUU
dbopMHpyeT MAIIMHHBINA UK (UKCUPOBAHHOW IIIUTEIHHOCTH, paBHBINA 12 me-
proaaM pe3oHaropa. Bech MalmmHHBIN ITUKII COCTOUT U3 12 ¢a3.

BonemmucTeo komanx MCS-51 BeimosHsgeTcd 3a OOWH MAIIWMHHBINA [TAKII.
KoMmanipl, onepupyromue ¢ 2-0alTHBIMM CIIOBaMM, WJIM CBSI3aHHBIE ¢ oOpalie-
HUEM K BHEIIHEH MaMsTH, & TaK)KE KOMAaHJbl MepeJayu yIpaBiI€HUs BbIIOJIHS-
IOTCS 32 [IBA MAIIMHHBIX IHKJIA. TOJIBKO KOMaH/IbI IEJICHUSI U YMHOKEHUS Tpe-

-
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OyI0T YeThlpeX MAaIlMHHBIX IUKIOB. Ha ocHoBe 3THX ocoOeHHOcTel padoThI
ycTtporictBa ympasieHuss MCS-51 paccuutbiBaeTcs BpeMsi MCTIOJHEHUS TPH-
KJIQJHBIX IPOTPaMM.

Bce derslpe mopra MUKpOKOHTpOJUIEpA NMPEAHA3HAYEHBI U1 BBOAA WIIH
BbIBOIa MH(popMaruu nodaiTHo. KaxIplii mopT cOAepKUT yrpaBisieMble pe-
TUCTP-3alleIKy, BXOJHOU Oydep 1 BBIXOTHOM JpanBep.

Brixonubie apaiiBepsl moptoB PO u P2, a taxke BxomgHoi Oydep nopta PO
UCITIOJIB3YIOTCS TpH oOpaiieHny K BHenHel namsatu (BII). I1pu sTom uepes nopt
PO B pexuMe BpeMEHHOTO MYJIbTUILIEKCUPOBAHUS CHAdalla BBIBOJUTCS MIal-
muit 6aiT aapeca BII, a 3aTem BbgaeTcs Wiy MpUHUMAETCs OalT maHHBIX. Ye-
pe3 nopt P2 BeIBomuTCs cTapmiuii 0alT ajgpeca B TeX ClydasiX, KOTJa paspsiji-
HOCTb ajipeca paBHa 16 Our.

Bce BbIBOABI TOpTa P3 MOryT OBITH MCIIONB30BAHBI ISl PEATTU3ALMH aJlb-
TEpHATUBHBIX (QYHKIIUHU, IEPEUUCICHHbIX B Ta0a. 1. AnbrepHaTuBHBIC PYHKITUU
MOTYT OBITH 33/ICMICTBOBaHBI IyTEM 3aMKCH | B COOTBETCTBYIOLIUE OUTHI PEru-
ctpa-3amenku (P3.0—P3.7) nopra P3.

Tabnuna 1.
AnbTepHaTuBHBIE QYHKIIUU TIopTa P3
Cumson | Ilozunus WM v Ha3HayeHUE
) P37 Urenue. AKTUBHBIM CUTHaJl HU3KOTO YpOBHS (OpMHpYETCs amma-
patypHo nipu obpamenun k BIT/]
R P36 3anuch. AKTUBHBI CUTHalI HU3KOTO YpOBHSA (OpPMHpYETCs ammna-
parypHo npu obOpamernu k BIT/{
TO P3.5 Bxop Taitmepa/cuerunka 1 uiam TecT-BXO
T1 P3.4 Bxon Taitmepa/cuetunka 0 win TECT-BXO0J
TNT1 P33 Bxon 3ampoca npepsiBanusa 1. BocnpuHuMaeTcsi curHal HU3KOIO
YPOBHS WM CpE3
INTO P32 Beixon 3anpoca npepsiBanus 0. BocripuHuMaeTcs cUrHan HU3KOrO
YPOBHs WU CpeE3
XD P31 Brixon nepenatunka nociaegoBaTenbHOro nopra B pexume Y AIIILL
BbIXoa CHHXpPOHM3ALUU B PEKUME CIBUTAIOIIETO PErucTpa
RXD P3.0 Bxon mpueMHuka mnocienoBaTenbHOro nopra B pexxume YAIIIL
BBo/1/BbIBOJT JAHHBIX B PEXKHMME CABUTAIOIIETO PETUCTPA

[Topt PO sBisercst nByHarnpaBieHHbIM, a TopThl P1, P2 u P3 — kBa3u-
JByHaIpaBlieHHbIMH. Kaxk/1ast TMHUS MOPTOB MOKET ObITh MCIOJIb30BaHA HE3a-
BHUCHMO JJIsl BBOJIa WJIM BbIBOJIa UH(popMaIruu. s Toro 4ro0bl HEKOTOpas Jiu-
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HUSI TOpPTa KCMOJIB30BAJIACH JJISI BBOJA, B COOTBETCTBYIOIIMMI pa3psll MopTa
JOJKHA OBITH 3amucaHa eIWHHIA, KoTopas 3akpbiBaeT MOII-TpaH3ucTop BbI-
XOJHOU LEIH.

[To curnamy RST B peructppi-3amienki BCeX MOPTOB aBTOMATUYECKHU 3a-
MHACHIBAKOTCS €IMHUIIBI, HACTPAMBAIOIINE UX TEM CaMbIM Ha peXuM BBoAa. Bce
MOPTHI MOTYT OBITh KCIIOJIB30BaHbI JJII OpraHu3allii BBOJa/BbIBOAA MHGOpMa-
LMY IO JIBYHAIIPaBJIEHHBIM JIMHUAM nepeaaur. Onnako noptsl PO u P2 He Mo-
T'yT OBITh MCTIONB30BAHBI JJIS1 ATOM IIeJIM B Clydae, €ClIU CHCTeMa UMEET BHEIII-
HIOIO MaMSTh, CBSI3b C KOTOPOM OpraHu3yeTcs yepe3 OOyl pa3liesieMylo -
HY aJipeca/lIaHHbIX, paboTaIOUIyl0 B PEXKUME BPEMEHHOTO MYJIBTUILIEKCUPOBA-
HUSL.

OCHOBHBIM y3710M MHKPOKOHTPOJIJIEPA SABJISIETCS MPOLIECCOP, B COCTaB KO-
TOPOr0 BXOJIUT apudMeTHKO-Ioruueckoe ycrpoiictBo (AJIY) u ycTpoilcTBO
yrnpasienus. §-6utnoe AJIY MOXXET BBINOJHATH apu(PMETUYECKUE OTEPAIUU
CJIOKEHUsI, BBIUATAHUS, YMHOXCHHUS W JCJIECHUs, JOrhudeckue ornepauuu U,
NJIN, uckmovaromee MJIN, a Takke onepanuu NUKINYECKOTO CIIBUTa, cOpoca,
MHBEPTUPOBaHUA U T.I. B AJIY uMerTCsa perucrpel, NpeaHa3HAYEHHbIE IS
BPEMEHHOTO XPAaHEHHs ONEPaHAOB, CXeMa JAECATUYHOM KOPPEKUMU M CXEMa
dbopMHUpOBaHUS IPU3HAKOB OTIEPAIIUH.

[Tpocreiinas onepauus cioxeHus: ucnonb3dyercsa B AJIY st uHKpemeH-
TAPOBAHMS COAECPKUMOTO PETUCTPOB, MPOJABHKEHHUS PErUCTpa-yKa3aTens JaH-
HBIX ¥ aBTOMAaTUYECKOTO BBIYMCIIEHUS CIEAYIOLIErO aJpeca MaMsATH MPOTPaMM.
[IpocTeiimas onepanusi BbIMUTaHUS Ucnonb3yercss B AJIY st nekpemMeHTupo-
BAHUs PErMCTPOB M CPaBHEHUs IEpeMEHHBIX. [Ipocrelme onepanuu aBToMa-
THYECKH 00pa3yroT «TaHJAEeMbD» JJIs BhIOJHEHUS B AJIY Takux omepanui, Kak,
HaIlpuMep, MHKpeMEHTUpOBaHue 16-O0MTHBIX perucTpoBbix nap. B AJIY peanu-
3yeTCsl MEXAaHU3M KaCKaJIHOTO BBIINOJHEHHUS MPOCTEUIINX ONEpaLMi IS peau-
3alMU CJIIOKHBIX KOMaH/I.

BaxxHolt 0cOOEHHOCTHIO apU(PMETHKO-JTIOTHIECKOTO YCTPOMCTBA SBISETCS
€ro CrIoCcOOHOCTh ONEPUPOBATh HE TOJBKO OailTamu, HO U OuTamMu. OTaEIbHbBIC
POrPaMMHO-JIOCTYITHbIE OUTHI MOTYT OBITh YCTAHOBJIEHBI, COPOIIEHBI, UHBEP-
TUPOBAHBI, NIEPEAHbI, IPOBEPEHBI U UCIIOJIb30BaHbI B JJOTUYECKUX OMEPALUIX.

Takum o6pazom, AJIY mMokeT onmepupoBaTh YETHIPHMS TUIMaMU UH(OP-
MaIMOHHBIX 00BEKTOB: OyneBbIMU (1 OUT), UbpoBbiME (4 OuTa), OalTHEIME (8
out) u aapecubiMu (16 6ut). B AJIY BbimonHsierca 51 paznuunas onepanus mne-
PECBUIKHM WJIU MpeoOpa3oBaHMs STUX AaHHBIX. Tak Kak ucnoiab3yrorcs 11 pexu-
MOB ajjpecainu, To 6a30BO€ YMUCIO KOMAH]I pacImupseTcs 10 255.



Opranuszanus naMAaTH
[TamsTh TIPpOrpaMM U MaMsITh JaHHBIX pa3MEIIAlOTCs Ha KpucTamie u ¢Gu-

3UYECKU U JIOTUYECKU pa3jieieHbl (rapBapJCcKas apXUTEKTypa), UMEIOT pa3iiny-
HBbIC MEXaHW3MBI aJpecaruy, paboTaroT MO/ yIPaBICHUEM Pa3IUYHBIX CUTHAJIOB
Y BBITTOJHSIOT pasHble QyHkmmu. [lamsaTe mporpamm, Tak e Kak U MaMsTh JaH-
HBIX, MOXET ObITh paciiupena 10 64 Koait myrem noakimtouenust BHemHux bUC.

Hamame npoepavm (I13Y unu CIIII3Y) npenna3zHadueHa st XpaHEHUS
KOMaHJl, KOHCTAHT, yMPABJISIONINX CJIOB WHUIMAIW3AINK, TAOJHIl TEePEKOIH-
POBKH BXOJHBIX U BBIXOJHBIX NlepeMeHHbIX U T.1. [Tamsate nporpamm (I1IT) nme-
eT 16-0uTHyI0 IMHY ajapeca, yepe3 KOTOPYI0 00eCreunBaeTcsi JOCTYI U3 CUET-
YyuKa KOMaHJ WM M3 pPErucrpa-ykasarens AaHHbIX. llocinemHuil BBINOTHSAET
dbyHKMu 0a30BOr0 PErucTpa MPU KOCBEHHBIX IMEpexojax M0 MporpamMme HId
UCIIOJIB3YETCsl B KOMaHAaX, ONEPUPYIONINX C TaOIUIIaAMHU.

Opranuzanus 11 nokazana Ha puc. 2. [TonHbiii 00BEM aapecyeMoil ma-
MsaTU coctaBisieT 64 Kbaiita. O0bEM BHYTpEHHEHW MaMsATH MPOTPaMM MOXKET CO-
ctaBiATh oT 1 Kb6alT no 32 Kbaitt. Ha pucyHke mokazaHo pacrnpeesieHue aape-
COB 1yl 0a30BOil KOHGUTYpaAIMU KOHTPOJI-

nepa 80C51, y KOTOPOro 00bEM COCTABIISET FFFF:
4 Koaiira. IlamsaTe nmporpaMM MOKET OBITh
nenukoM BHemmHed (curHan EA=0), mmbo Bremmss
npu obpamenun Kk muaamuM 4K agpecam
KOJl M3BJICKACTCS U3 sIUCCK BHYTPCHHEH Ma- 1000:
MATH, a cojiepxkumoe crapiux 60K Oepetcs / \
U3 BHEIIHeW namsTH (curHan EA=1). OFFF:
st 0v6pameHHﬂ K ljaMﬂTH nporpaMm | oo Bryrperss
(BHYTpeHHEW U BHEUIHEH) HCIOJIb3YIOTCS EA=0 EA=1
nse uHctpykuun: MOVC A @A+DPTR wu 0000:

MOVC A @A+PC. OHu BBIIOJHAIOT 3a-
Ipy3Ky aKKyMyJISITOpa U3 MaMsITH IporpamM.
Anpec 0aiita maMsTH ONpEAENseTCs CIOXKe-
HUEM COJEPKUMOT0 aKKyMYJSTOpa C COACPKUMBIM 16-OMTHOTO perucTpa yka-
3arens gaHHbix DPTR umu mporpammuoro cuetunka PC. B 3aBucuMocTH OT
3HaueHusd curHasia EA nanHple OynyT NpOYMTAHbl WM U3 BHEUIHEH MaMsITH
(EA=0), nnu u3 BayTpennei (EA=1).

Hlamame oannvix (O3Y) npenHazHadyeHa ISl XpaHEHUsS MEPEMEHHBIX B
Ipoliecce BBIMOTHEHUS MPUKIaIHON mporpamMmbl. [lamsate nanubix (I1J]) Takke
MOXeT ObITh BHYTpeHHel (pesuaeHTHO# PIIJ]) u BHemmei (BILJI). ITpu stom

Puc.2. Ilamamo npoepamm
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BHyTpeHHss [1/] o0s13aTenbHO CylecTByeT y JIFoO0oro MUKpoKoHTposuiepa. Op-
raau3anus [1]] mokazana Ha puc.3. [lomusiii 066EM BHemHel [1]] coctaBnser 64
Koaiita. O6bEM BHyTpEeHHEH MaMsTH MPOrPaMM MOKET COCTaBJATH OT 64 GallT
no 256 Oait. Ha pucyHke mokazaHO pachpesesiecHue NaMsaTh s 0a30Boi
KoHpurypauuu koatposiepa 80C51, y kotoporo o0séM coctapisieT 128 6aiT.

FFFF: F

FF: OcHOBHas MaMATh
Crapmime Peructpsi

128 G6aliT |crienuanbHbBIX
(kocBeHHas | (yHKIMI

ajzipecariusi) (SFR) 30
80: 2F|7F|{7E[7TD|7C|7B|7A|79|78
TF: Mnammme 2E|77|76|75|74|73|72|71|70
128 Gaiit 2D|6F|6E(6D|6C|6B|6A[69 (68
(npsimast u 2C|67|66|65| 6463|62|61|60
KOCBCHHAasI = | 2B|5F|5E|5D|5C|5B|5A|59 (58
00:| azpecarus) 0000: = | 2A[57[56]55[54]53[52[51[50
BHyTpeHHsist Buewtsis % | 29(4F|4E[aD|4c|4BlaAl49]48
% 28[47(4645(44]43[42[41[40
Puc.3. [Tamamo danHwix £ 7] 27|3F|3E|3D|3C|3B[3A|39)38
é 26|37(36(35|34|33(32(31|30
BHyTpeHHss maMaTh AaHHBIX aapecy- ? 25|2F|2E|2D|2C|2B|2A(29 (28
€TCs OOHUM OalTOM M HMMEET €MKOCTH 128 L% 24|27(26(25(24|23|22|21|20

6aiit. Crapiume 128 GaiiT MMEIOTCS HE y BCEX 23|1F|1E|1DJ1C|1IB|1A|19]18
MUKPOKOHTpOLIEpoB. CTPYKTypa MIIaIIHX 22|17]16|15/14)13112]11]10

128 Oaut mamsatu npuBeacHa Ha puc.4. Ilo 21|0F|0E (0DJOC|0BIOA| 0908
p A puc.4. 20107|06(05(04(03|02|01|00

agpecam 00h...1Fh pacmonoxenst 4 OaHka IF

peructpoB obmiero HazHauenus RO...R7. 18 barik3

[Ipy BKIHOYEHMH MHMKPOKOHTpPOJUIEpA IO Bank?2

YMOJIYaHUIO BbIOMpaeTcss HyneBoil Oank. C § _—

20h mo 2Fh pacmnonoxxeHnbl OUT-aapecyeMblie 08 o s
POBbIM OaHK U IJIA

syelikiu mamsATH. AJpeca 3THUX  A4YeeK
00h...7Fh. BaiiTel mamsiTH, IMEOIIKE afpeca
¢ 30h mo 7Fh, cocTaBnsIfOT OCHOBHYIO BHYT- Puc. 4. Ochognas
PEHHIOIO MTaMSTh JaHHBIX. namsme OAHHbIX

Kpome Toro, x anpecHOMy MpocTpaH-
ctBy BHyTpeHHel [1/] mpuMBIKaOT aapeca perucTpoB CHEIHUAIBHBIX (YHKIIHIA
(SFR), koTopkle mepedncicHsl B TabI. 2.

ool___peructpos RO...R7
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Hoctyn k BIIJI o6ecrieunBaetrcs ynpasistonumu curdagsamu WR u RD,
KoTopbie hopmupytorcs Ha auHugx P3.7 u P3.6 npu BemoaHeHuu moptom P3
abTepHATUBHBIX PyHKIUH (cM. Tadm. 1). Jloctyn x BIIJ] Bo3MOXeH ¢ UCIIONb-
30BaHHEM 16-OUTHOTO aapeca:

MOVX A, @DPTR

uiu 8-OUTHOTO ajpeca:

MOVX A, @ Ri.
Ta0muna 2
brok peructpoB criennanbHbIX GYHKINAN
CuMBOI Hanmenosanune Anpec

*B Perucrp-pacmupurens akKymyasaTopa FOH
* ACC AKKyMyJSTOP EOH
* PSW C0BO COCTOSIHUS TIPOTPaMMBI DOH
* P Peructp npuoputeToB B8H
*P3 [Topt 3 BOH
*1E Peructp macku npepbeiBaHHM A8H
* P2 [Toprt 2 AOH
SBUF Bbydep npuemonepenatyrka 99H
*SCON Peructp ynpasienus npuemMonepe1aTankom 98H
*P1 [Topt 1 90H
TH1 Taitmep 1 (crapmmii 6aiiT) 8DH
THO Taiimep 0 (ctapuruii 6aiiT) 8CH
TL1 Tatimep 1 (Mmagmmii 6aiiT) 8BH
TLO Taitmep 0 (Mmammmii 6aiT) 8AH
TMOD Peructp pexxuma TaiiMepa/cueTdrka 89H

* TCON Peructp ynpasnenusi/ctaTyca Taitmepa 88H
PCON Peructp ynpasineHus MOIIHOCTBIO 87H
DPTR Peructp-ykazarens nanusix (DPH) 83H
(DPL) 82H

SP Peructp-ykasarens cTeka 81H

* PO ITopt 0 80H

Ilpumeuanue. Peructpbl, IME€Ha KOTOPBIX OTMEYEHbI 3HAKOM *, TOMYyCKAloT aji-
pecainuio OTAeIbHbIX OUT.
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AKKYMYJISITOP H ¢JI0BO cocTosiHus nmporpammsl (CCII)
AKKYyMYJISATOD SIBJSIETCS UCTOYHUKOM OINEpaHaa U MeCTOM (UKCallu pe-

3yJbTaTa MPHU BBINOJHEHUHU apUPMETHUYECKUX, JIOTMUYECKUX OIlepaluid U psjaa
orepaluii nepeaayn JaHHbIX. KpoMe TOro, TOIbKO ¢ MCIOIb30BAaHUEM aKKyMY-
JSITOpa MOTYT OBITh BBIMOJIHEHBI OTEpalliu CABUTOB, MPOBEpPKA HA HYIb, QoOp-
MUpoBaHue ¢Jiara napureTa u T.I1.

dopMaT croBa COCTOSHUSI MpOorpamMMbl mpencTaBieH B Tabn. 3. Haumbonee
«axtuBHBIM» (h1arom CCII siBiseTcs ¢uiar nepeHoca, KOTOphlidi IPHHUMAET y4acThe
Y MOJU(PHLIMPYETCS B MPOLECCE BHIIOJIHEHNSI MHOYKECTBA ONIEPALIMiA, BKIIFOYAsH CIIO-
YKeHue, BblunTanue u casuru. Kpome toro, ¢uar neperoca (C) BbITOTHSIET (YyHK-
MU «OyJIeBOro aKKyMyJISITOpa» B KOMaH/aX, MAHUITYJMPYIOLMX ¢ Ouramu. dar
nepenonHenus (OV) ¢ukcupyer apudmerrnueckoe NepenoaHeHre MPU Oneparmsx
Ha/T [IEeJTbIMU YUCIIAaMHU CO 3HAKOM U JIENIAeT BOSMOYKHBIM HCIIOJIb30BaHHUE apUPMETH-
KU B JIOTIOJTHUTENBHBIX Koax. AJIY He ynpaisieT ¢uiaraMu cenekiuu OaHka peru-
ctpoB (RSO, RS1 u ux 3HaueHne MOTHOCTHIO OMPEAETSAETCS MPUKIIATHON POrpaM-
MOM 1 UCHOJIB3YETCsI AJIs1 BBIOOpA OHOTO U3 YETBHIPEX PETUCTPOBBIX OAHKOB.

Tabnuma 3
®opmar cnoBa coctostHus mporpammsl (CCIT)
Cumson | [To3unus Nms n HazHaueHue
C PSW.7 @uar nepeHoca. YcTaHaBIMBAeTCs M cOpachiBaeTCs ammapa-

TYPHBIMH CPEJICTBAMH WJIM TMPOTPAMMON TPHU BBITOJHCHUN
apu(QMETHUECKHX U JIOTHUECKHX OTepaIuit

AC PSW.6 @nar BCIIOMOTaTENIBHOTO TE€peHoca. YCTaHABIMBAETCA U
cOpachIBaeTCs TOJBKO almapaTypHbIMH CPEJACTBAMU MPH BHI-
MIOJTHEHUW KOMAH][ CIIOKCHUS U BBIYUTAHMS U CUTHAIM3UPYET
0 TIEPEHOCEe WM 3aeMe B Oute 3

FO PSW.5 @nar 0. MoxeTr ObITh yCTaHOBIIEH, COPOILIEH WU MPOBEPEH
nporpamMMmoi Kak (iar, cnenuuiuupyemMbiid IOJIb30BaTEIEM

RS1 PSW.4 Br16op 6anka perucTpoB. YcTaHaBIUBaeTCs U cOpachiBaeTCs

RSO PSW.3 nporpaMMoi Jisi BbIoopa paboyero 6aHka perucTpoB

ov PSW.2 @nar nepenoiHeHus. Y CTaHaBIUBAETCs M cOpachIBaeTCs am-

napaTypHO NIPU BHITIOTHEHUN apu(METHICSCKUX OTepannii

- PSW.1 He ncnone3yercs

P PSW.0 @uar napurtera. YCTaHaBIMBAETCS U cOpachblBaeTCs anmnapa-
TYpHO B KaXKIOM LMKJIE€ KOMAaHIbl U (PUKCHUpPYET Heuer-
HOE/4ETHOE YUCIIO EIUHUYHBIX OUT B aKKyMYJSITOPE, TO €CTh

BBIIIOJIHACT KOHTPOJIb 110 YCTHOCTHU
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[Tpoueccop B MCS-51 umeeT B cBOeii OCHOBE aKKyMYJSTOpP, OHAKO OH
MO>KET BBINOJHATh MHOKECTBO KOMaH/ U 0e3 ydacTus akkymyJistopa. Hampu-
Mep, TaHHbIE MOTYT OBITh TIepeaansl u3 mo0oil ssueiiku PII/] B mo6oii peructp,
JTH000M PErUCTp MOXKET OBITh 3arpy’K€H HENOCPEICTBEHHBIM ONEPAHIOM U T.[.
MHorue noruyeckue onepanuyu MOTYT ObITh BBITIOJIHEHBI 0€3 Y4acTHsl aKKyMYy-
astopa. Kpome TOro, nepeMeHHble MOTYT ObITb MHKPEMEHTUPOBAHBI, AECKpeE-
MEHTUPOBAHBl M MPOBEPEHBI 0€3 HCMONb30BaHUA akkymyisitopa. dmaru u
YHOPABJISIIOIINE OUTHI MOTYT OBITh IPOBEPEHBI U U3MEHEHBI AaHAJIOTUYHO.

Perucrpbi-ykaszaren

8-OuTHbIN yka3zatenb cteka (SP) moxkeT ampecoBaTh JOOYI0 00JacTh
PII/I. Ero cogep>kxuMoe MHKPEMEHTUPYETCS IPEXIe, YeEM JaHHbIE OyAYyT 3aroM-
HEHbI B cTeke B xoje BeimojHeHus komann PUSH u CALL. Copepxxumoe SP
neKkpeMeHTupyercs nocie BeinojgHeHus komang POP u RET. I[TogoOHsli crioco6
azipecaliii 3JIEMEHTOB CTE€Ka Ha3bIBAlOT MPEIUHKPEMEHTHBIM/ MOCTAECKPEMEHT-
HBIM. B mporiecce mHUIMAIM3any MUKPOKOHTposuiepa mocie curHama RST B
SP aBromaTnuecku 3arpyxkaercs kog 07H. DTo 3HauMT, YTO €CiaM MpUKIIATHAS
porpamMma He MepeonpeessieT CTeK, TO NEPBBIA ATEMEHT JIaHHbIX B CTEKE Oy-
JeT pacnosarathees B siueiike PIT/] ¢ anpecom O8H.

JIByxOaiTHBII peructp-ykaszarenb qaHHbIX (DPTR) oObruHO ucnosnb3yer-
csi aiia pukcanuu 16-6uTHOTO aapeca B omepanusx ¢ oOparnieHueM K BHEIIHEH
namsitd. Komangamu MCS-51 peructp-ykazaTenb JaHHBIX MOXET OBITh HC-
MOJI30BAH WX KaK 16-OMTHBIA PETUCTp, UM KaK JIBa HE3aBUCUMBIX §-OUTHBIX
peructpa (DPH u DPL).

HavyaiabHoe BKJIIOYUeHHEe MUKPOKOHTPOJLIEpa

[Ipyn HayanbHOM BKJIIOYEHWH MUKPOKOHTpOJUIEpa HEOOXOAUMO CPOopMHU-
poBaTh €AMHUYHBINA CUTHAN cOpoca myTeMm mojauu ero Ha Bxon RST. Jlns yBe-
PEHHOTo cOpoca MHUKPOKOHTpPOJUIEpA 3TOT CUTHAJ JOJKEH ObITh yAepykaH Ha
Bxoje RST 1o MeHbIIei Mepe B TeUEHHUE JIBYX MAIIMHHBIX IUKJIOB (24 mepuoa
TakTOBOro reHepatopa. [lon Bo3aeiictBueM curnana RST cOpacwiBaercs coaep-
xumoe peructpos: PC, ACC, B, PSW, DPTR, TMOD, TCON, T/CO, T/C1, IE,
IP u SCON, B peructpe PCON cOpacbkiBaeTcsi TOIBKO CTapIiuii OUT, B PETUCTP-
yKazatelb cteka 3arpyxaercs koq 07H, a 8 moptsl PO-P3 - xoner OFFH. Cocto-
suue peructpa SBUF neonpenenennoe. Curnan RST He Bo3aeiicTByeT Ha co-
nepxkumoe ssueex PIT/I.
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[locne BbIMOIHEHUSI CUTHAJIa cOpoca B MPOrpaMMHBIA CUETYHK 3arpyxKa-
ercsa aapecom 0000H, KOTOpbBIA COOTBETCTBYET Ha4YaJdbHOMY ITYCKY MHUKPO-
KOHTpPOJUIEPA MPU BKIFOUEHUH MMUTAHHUS.

Hcnonasiemass mporpaMMa XpaHUTCS B MaMATH IPOrpaMm, oObEM KOTO-
poit MoxkeT gocturath 64 Kbaiita u MoxeT pa3Memniarbes B J1t000M obacTu ma-
matd. Ho mepBast ucnonHsieMass KOMaHJa JIOJDKHA pPAaclojiaratbesi Mo aJipecy
0000H.

Cucrema npepbiBaHMi
Cucrtema npepblBaHUI 6a30BOIr0 MUKPOKOHTPOJUIEpPA BKIIIOYAET 5 UCTOY-

HUKOB: 2 BHEIIHUX NPEPBIBaHUsI, 2 MPEPHIBAHUS OT TAUMEPOB U MPEPBIBAHUE OT
IIOCJIEIOBATEIBHOIO MOPTA.

[Ipu mocTymieHun curHajga OT UCTOYHHMKA MPEPHIBAHUNA B IIPOrPaMMHBIN
cuétunk (PC) 3arpyxaercs aapec BEKTOpa COOTBETCTBYIOIIEH MOAIPOrpPaMMBI
oOcTy>)KMBaHUSl TIpepbIBaHUM, a mpexHee 3HaueHue PC momemaercs B CTEK.
Pacnipenenenne agpecoB BEKTOPOB MPEPhIBAHUIN B MaMATH HNPOrpaMM MOKa3aHO
B Tabi. 4. Taiimep 2 mpuCyTCTBYyeT y 00Jiee pa3BUTHIX MOIUDUKAIIUNA KOHTPOJI-
nepos, Hartpumep 80CS52.

Tabnuia 4
AJipeca BEKTOPOB IIpEPBIBAaHUI
AJipec BeKTOpa O6o3HaueHue Hcrounuk npepsiBaHU

0003H INTO Bnemnee npepriBanue 0

000BH TFO [IpepriBanue ot Taitmepa 0

0013H INT1 Bnemnee npepriBanue 1

001BH TF1 [IpepriBanue ot Taitmepa 1

0023H TI, RI [IpepriBanue ot YAIIII

002BH TF2 [IpepriBanue ot Taiimepa 2

Kaxxnp1it 13 ICTOYHUKOB MPEPHIBAHUIA MOKET ObITh MHJIUBHUIYATHHO Pa3-
pelméH WM 3ampelieH YCTaHOBKOM WM COpOCOM COOTBETCTBYIOLIEro OUTa
(¢mara) B SFR-peructpe macok npepsiBanuii |IE. DToT peructp Takxke cojuep-
KUT OUT, KOTOPHI MOXKET pa3peliaTh WM 3ampernarbh Bce npepbiBanus. O60-
3HaueHue pa3psanoB peructpa IE mokazano B Tabi. 5, a X Ha3HAYEHUE YKA3aHO
HUXKE.

EA — ynpapneHre BceMu UCTOYHUKaMU ITPEPBIBAHUN OJHOBpEMEHHO. Eciun
EA=0, To nipepsiBanus 3amnpenieHbl. Ecnu EA=1, To npepbiBaHUsS MOTYT OBIThH
paspernieHsl nHAUBUAYansHbIMU paszpemenusimu EX0, ET0, EX1, ET1, ES.
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X — HEUCTIOJIB3YEMBIN pPa3ps/Il.

ES — ympaBneHue mnpeppiBaHMEM OT TIOCIEIOBATEIFHOTO IOPTA.
ES=1 — pa3pemenne. ES=0 — 3ampemnienue.

ET1 — ympaBnenue mnpepoiBanueM oOT Taiimepa/cuetunka 1 (T/C1).
ET1=1 — pazpemenue. ET1=0 — 3anpenienue.

EX1 — ympaBnenuwe mnpepbiBaHueM OT BHemHero ucroynuka INTI.
EX1=1 — pa3pemenne. EX1=0 — 3anpemenue.

ETO — ympaBnenue mnpepsiBanueM oT Ttaiimepa/cuetunka 0 (T/CO).
ETO0=1 — pazpemenue. ET0=0 — 3anpenienue.

EX0 — ympaBnenue mpepbiBanueMm oT BHemHero wuctouyHuka [INTO.

EX0=1 — pa3pemenue. EX0=0 — 3anpeieHue.

Tadmuma 5
Peructp macok npepsiBaHui
butel IE.7 IE.6 IE.5 IE4 | IE3 | IE.2 IE.1 IE.O
O0o03Hauenue EA X X ES ET1 | EX1 | ETO | EXO0

Peructp npuopureroB mnpepsiBanuil (IP) mpenHasHaueH 1uis yCTaHOBKHU
YPOBHSI PUOPUTETA MPEPHIBAHMS JIJIS1 KaXKJOTO M3 MATU MCTOUYHHUKOB MpPEphIBa-
Huil. O6o3HaueHne pas3psaaoB peructpa IP mokazano B Tabi. 6, a UX Ha3HaUCHUE
YKa3aHO HUXKE:

PX0 — ycTaHOBKa ypOBHsI IPUOPUTETA MPEPHIBAHUSA OT BHEIIHETO UCTOY-
Huka INTO.

PTO — ycTanoBka ypoBHsl nnpuopureta rnpepsiBanus ot T/C 0.

PX1 — ycraHoBka ypOBHSI IPUOPUTETA NPEPHIBAHUSA OT BHELIHETO UCTOY-
Huka INT1.

PT1 — ycranoBka ypoBHsi nmpuopureta rpepbiBanus ot T/C 1.

PS — ycTanoBKka ypoBHS IPUOPUTETA MPEPHIBAHUS OT MOCIEAOBATEIILHOTO
nopra.

X — HEUCTIOB3YEMBIN Pa3psI.

Tabmuma 6
Peructp npuopuTeToB npepsIBaHUuN
butsr iP.7 | IP6 | IP5 | IP4 | IP3 | IP2 | IP1 | IP.O
O6o3HaueHue X X X PS PT1 | PX1 | PTO | PXO

Hanuuue B paspsae IP ennHuiel ycraHaBiuBaeT sl COOTBETCTBYIOLIETO
MCTOYHHKA BBICOKMI YPOBEHb IPUOPUTETA, & Hanuuue B paspsaae |P vy — Hus-
KU YPOBEHb IPUOPUTETA.
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2. JABOPATOPHBIN TIPAKTUKYM
Onucanue nadopamopnoz2o cmenoa

JIaGopaTopHBIil CTEHA COCTOUT U3 HECKOJBKUX 3aKOHUEHHBIX (YHKIIHO-
HaJIbHBIX MOJYJIEH:

— MOJ1yJIb MUKPOKOHTPOJLIIEPA;

— MOZYJIb TUCKPETHOTO BBIBOJIA;

— MOJZlyJIb TUCKPETHOI'O BBOJIA;

— MOZYJIb aHAJIOTOBOTO BBIBO/JIA;

— MOJ1yJIb aHAJIOTOBOT'O BBOJIA;

— MOAYJb UH/IMKALINH;

— UHTEpPENUCHBIA MOAYJIb.

OyHKIIMOHAIbHAS cXeMa JabopaTOPHOTO CTEHIa MPUBEIEHA Ha PHC.D.

Bce Moaynum uMErOT KOHTAaKTHBIE THE3J]a BXOJHBIX U BBIXOJHBIX CHTHA-
JIOB, C TIOMOLIBIO KOTOPBIX MOKHO OCYILECTBIIATh COEIMHEHUE MOAYJIEH MEXKIY
co00il.

Monyns MUKPOKOHTPOJUIEPA COCTOUT U3 MAHENIN, B KOTOPYIO YCTaHABIIN-
BaeTcs MUKpOKOHTpoJuiep. K ero BeIBojilaM MOAKIIOYEH KBAPLEBBINA pEe30HATOD,
uMeromuii yactory 24 MI'm, 1 cxeMa Ha4aJIbHOTO cOpoca MpU BKIIOYCHUU MH-
TaHud. B kauecTBe MUKPOKOHTPOJIJIEpPA MOXHO MCHOJB30BaTh JIFOOOH MHUKPO-
koHTpoJuiep cemeiictBa MCS-51 B 40 BEIBOIHOM KOpIyce, MMEIOITUN BHYTPEH-
HIO10 nmaMATh nporpamm. [lopter PO, P1, P2, P3 MukpokoHTposiepa BbIBEACHBI
Ha IaHEeJb C MOMOIIBI0 KOHTAKTHBIX THE3].

Moaynb TUCKPETHOTO BBIBOJA — 3TO 8§ CBETOMO/IOB, AHOJbI KOTOPBIX Ye-
pPE3 TOKOOTPaHWYMBAIOIIME PE3UCTOPHI MOAKIOYEHBI K HCTOYHUKY NTUTaHUs SB.
Takum oOpa3om, eciM K KaToJy CBETOAMOAA MOAKIIOUUTD «JIoThudeckuit O», To
CBETOAMOJ] OYZET CBETUTHCS, a MPU «IOTHYECKOU 1» — He OyerT.

Mosynb AMCKpETHOTO BBOJA IMPEACTaBISET co00i § MBYXMO3WLIMOHHBIX
nepexirodateneit SB1...SB8. Ha BBIXOAHBIX KOHTAKTHBIX THE3aX MEpeKIIrova-
TeJe B 3aBUCUMOCTH OT MX IMOJIOKEHHS (POPMUPYIOTCSI CUTHAJIBI «JIOTHYECKOTO
0» n «iornyeckoi 1».
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Moynb aHaNIOroBOTrO BBIBOJA 3TO HMU(PPO-aHATOTOBBINA MPeoOpa3oBaTeb
(LTAIT). LIAIT umeet 8 pa3psioB U BBITIOJIHEH O cXeMe (OpMHUPOBAHUS JABYIIO-
asipHOro HanpspkeHus. Crapiumii pa3psa — 3HaKOBBIM. Takum 00pa3oM, Ha BbI-
xone LIAIT moxxHO hopmMupoBaTh HampsukeHUe B auara3one ot -10 mo +10 B.
Bennunna onopHoro HanpsibkeHus paBHa 10,24 B. Ha koHTakTHbBIE THE3/1a BhI-
BeJICHBI 8 pa3psiioB BXOAHBIX JaHHBIX DO...D7 1 1Ba BHIXOJIHBIX HANPSXKEHUS C
IIEPBOTr0 ¥ BTOPOI'O YCHUJIUTEIIEH.

Moaynbs aHaJIOroBOro BBOJA BBIMIOJIHEH HA OCHOBE aHAJIOro-IIM(PPOBOTo
npeoOpa3oBatreis MOCIEAOBATEIBHOIO NPHUOIMKEHUS (MOpa3psaHOro ypaBHO-
BemuBanus). ALIT cocrout u3 LIAIl u perucrpa nocrnenoBareabHOT0 MpUOIU-
sxenust (PIIII). 3amyck AIIT ocymectBusiercss momaueit curdana «Ilyck». Ilo
OKOHYaHUHU TipeoOpa3zoBanus popmupyercs curan «Crom» (KoHel mpeodpaszo-
BaHus1). Ha KOHTakTHBIEC THE3/1a BbIBeleHbl BxoAaHOU curHan ALIIL, 8 pa3psmos
nauubix DO...D7, curnanst «Ilyck», «Cromny, BeixoaHoe HanpsokeHue LIATL

Moayne MHIUKALMU COAEPKUT 4 CEMHUCErMEHTHBIX MHAMKAaTOopa. OmHO-
MMEHHBIE CETMEHTHI BCEX MHJIUKATOPOB OOBEAMHEHBI U BHIBEJCHBI Ha KOHTAKT-
HbIC THE37a. AHOJIbI MHJIMKATOPOB Y€pPE3 yIPaBIIIEMbIE TPAH3UCTOPHBIE KITIOUH
MOJKJTIOYAIOTCS K UCTOUYHUKY nUTaHus. J[Jis BeIBoJa MH(OpMAIMK Ha BCe UHIU-
KaTOpbl HEOOXOAMMO MCIIOIb30BATh JUHAMUYECKYIO MHIUKALIHIO.

WNurepdericHbiit Monynb mpenctaBisier coboit mHTepdeiic RS-232. On
COCTOMUT U3 IBYX TPAH3UCTOPHBIX KJIIOUEH C ONTPOHHOMN pa3Bs3koi. OIUH K04
HAaCTPOEH Ha Iepellavy JaHHbIX OT KOHTPOJUIEpa, APyrom — Ha npuem. Ha KoH-
TaKTHbIE THe3Aa BbIBeAeHbl curHayibl [XD u RXD, kxoTopele mojkiro4aroTcs K
COOTBETCTBYIOIIMM BbIBOJIaM TopTa P3 MukpokoHTposuiepa. Uepe3 craHmapr-
HBIM 9-TH KOHTaKTHBIN pa3zbeM uHTepdeiic MoxkHo noakmodarh kK COM-niopty
KOMIIBIOTEPA.

[Ipu BBIMOMHEHWH JA0OpPAaTOPHON PAOOTHI C HCIOIL30BAHUEM CTEHIIA
HEO0OXOJAMMO BBIMOJHUTH COOTBETCTBYIOIIME COECIMHEHUS MOAYJIEH MEXIy Co-
00l U YCTaHOBUTH B TIAaHEIh MUKPOKOHTPOJUIEP, C 3aMTMCAHHON B HETO MPOTpam-
Mmoil. IIporpamma pazpabarbiBaeTCs € HCHOJB30BAHHEM IMPOTPAMMHON CpEJIbI
«PROVIEW32 Franklin Software Inc», moapobHoe ommcanne KOTOpOil U mpue-
Mbl MPOrpaMMHUPOBAHUS PACCMATPUBAIOTCS B MEPBOW JabOpaTOpHOUl padoTe.
[Tocne otnmanku mporpammel u nonydenuss HEX ¢aiina ocymectsisiercst mpo-
rpaMMHPOBaHHE MUKPOKOHTpOJIIEpa, HanpuMep, Ha mporpammarope ChipProg,
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npou3BoAUMBIM (pupmoit Phyton. Bremnuii Buj nporpammaropa IHoKa3aH Ha
puc. 6. IIporpamMmmarop moAKIHOYaeTCs] K KOM-
NpIOTEpYy 4epe3 mnmapamienbHbii LPT-mopt u
UMeeT 3RKUMHYIO MaHesb JJIsl YCTAaHOBKUA MHK-
POKOHTpOJLIEpA.

[locne 3amycka wucnoiHsemoro (aiina
uprog32.exe wimm BBIOOpPAa B MEHIO KHOIKH
«Ilyck» mporpammer Phyton xxxProg Ha skpase
KOMITBIOTEPA TOSIBISIETCS OKHO MPOrPaMMBbl, I10-
Ka3aHHOe Ha pHuc. /. OKHO IporpamMMmsl conep-
XKUT CTPOKY MEHIO, MaHEeJIb HWHCTPYMEHTOB, a
TAaK)K€ TPU OCHOBHBIX IIOJIS: IOJIE KOZOB IIPO-
rpammbl Buffer #0, mone maopmarum o Muk-
pocxXeMe U IoJIe MPOrpaMMHUPOBAHUS.

[lepen HavasmioM pabOTHI HEOOXOIUMO BBIOPATH

ChipProg [Atmell AT89C51] i r:ﬂ
®aiin  PenakTop TekcTa [pocvoTp  Koddurypawss Kompadoel CueHapum OkHa  Cnpaexa
L) [l —_ .
@ & @ || B & | Erase Check Progr Verify Read Auto
Um Select Chip |[ameiaTascs: =
Buffer #0 - Code : i Mporp : 20X
MparpamMmupo BaHne ] Onwn, appeca, yepenoEaHve
KoHTponk aueek Ha 4WcToTy [CTepTocTe)
AAAAAAA Onepauu WMHeopraL9a of onepauuas
AAAAAAA! KoHTposie: Ha SHeToTy [oToBo K patore
ae@eo016h: a999999! M pOrpaMMMpOEaHHE
60080018h: A999999¢ Urere
AAAAAAAL CpaeHeHuHe
A999999¢ CrupaHue
HARAAAA +- BUTEI SaWuThl
AAAAAAAL ABTOMATHYECKOS NPOTPAMMHPOE
A999999¢
AAAAAANA <] i | [2]
4999999 TEEEEEE =
A999a99! I% BEnoaHWTE Iﬁ PenakT. AETO ? Cnpaeka
A999999¢
AAAAAAR! M cnonkayeeii
999 999! Buffer #0: Code [1:
A999999¢
4999999
EEEEEREE AAFOPUTH NPOrPEHPOESHSA
A999999¢
S Vpp: 12008 &
Voo 5008
MHKPUCHEM&: Atmel ATE2CE1 El
Apantep(w): DIP: Hone
PLCC: AE-P4y-151 EiiB
TOFP: AE-Th44-i51 SOl P [
v
Murpocuera: Atmel ATSICE1, Bepoua gpadieepa: 1.02, Bepcua annaparyper 1.00, Bepoua monuropa gpadieepoe: 1.00 www.ghylon.lq

Puc.7. Oxno npoepammer ChipProg
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TUI UCMOJIb3yeMOro MHUKpOKOHTposuiepa. s storo B MeHio «KoHpuryparmsp
BbIOpaTh KoMaHIy «Bpi6op Mukpocxemb». Omepariio Takke MOXKHO BBI3BATh
HaxaTueM kiaBuiu F4.

B mnosiBuBIIeMcs okHe (puc.8) BhIOMpaeM HYKHBIM MHKPOKOHTPOJLIED,
Hanpumep, AT89C51 dupmer Atmel. ITocite sToit mporeaypsl B mojie nHGOpMa-
UM 0 MHUKPOCXEME TIOSBIIICTCS Ha3BaHHE BBIOPAHHOTO KOHTPOJUIEpa, a TaKXkKe
CBeZIeHU 00 MCHoJb3yeMbIX anantepax ans kopmycoB PLCC u TQFP mukpo-
koHTposuiepa. [Ipu ucnonp3oBarnnu DIP-kopmyca amganrep He TpeOyeTcs U KOH-
TPOJUIEP YCTaHABIMBAETCSA HEMOCPEACTBEHHO B IIAHEINb IIPOrpaMMaTopa.

EBIB0P MHEPOCXEMBbI

[NOKaskIEATE B CAMCKE THBE Pk pocxere
£ Bee Tunel Macka noucka:
(" EPROM, EEPROM, FLASH ﬂ

" PLD, PAL EPLD

o ATETFS] -~
' ATETFSIRC =
. _ ATE7F52
[poMzEQIMTENM: ATETFEEWD
Angstrem o |ararive
| |aTerLvs2
Dallas ATETLVES
Hanix ATEICT051
Infinean ATEIC2051
Intel ATEICZ051:2
IS5 ATEICA051
MM
Micrachip ATEICH 5
Philips ATEICH 32
Scenis ATEICEICCO3
Sensory —  |AT8sCS1ED2
55T — |ATE3CHIDZ o |
SyncMOS | |aTE9CHIRBE2 hd

[0k a3EIESTE B CAMCKE FMEPOCRER.

(% Tonbko MUKPOCKEMEl EBIGDAHHOMO NPOWSE0aHTENA
" MukpocKemsl BCER NPOMEE0AMTENEN

W oK x OTreHa 9 Cnpaeka

Puc.8. Oxno svibopa muxkpocxemol

CrnenyrommmM 3TaroM pabOThl ¢ MPOTPAMMATOPOM SIBJISIETCS 3arpy3ka
HEX-daiina. [{ns storo B mMeHio «®ailin» BeIOpaTh KOMaHIy «3arpy3uTh...».
Omnepanuio Takke MOXKHO BbI3BaTh HaxkaTuem kiaBumn F2. B mosBuBmemcs
OKkHEe 3arpy3ku ¢aina (puc.9) BeiOMpaem HeoOXoauMmblid ¢aiin. s moucka
daiina ucnonp3yercs kHonka «0O0630p...». [Ipn 3TOM HEOOXOAMMO YCTaHOBHUTH
dbopmar 3arpykaemoro ¢aiina Standard/Extended Intel HEX.
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[Tocne 3arpy3ku B mojie ko108 mporpammel Buffer #0 (puc.10) nmosBistoT-
Cs 3HAUCHMSI KOJIOB IIPOTPaMMBI (JaMIT TaMSITH).

[ £ 3drpy3auTb (Daui

WA paiina

j ‘Eg_: Ofzop. .

P opraT palina Bumep, kyna sarpysume @atin:

{* Standard/Extended Intel HEX
(" NEoMyHEIE 0fpas NamaTI

" Motarala 5

" POF

(" JEDEC

" PRG

" Haltek, OTF

(" Angstrem Sa

AApEc 3arpYsKM 40 4E0HYHOro daiing: Mancnoii, kyna FarpysmHTe daiin:
| J Code (128

CrelweHHe a0pecos Sarpyski

o =
W Ok X Orrena ? Cnpaexa

Puc. 9. Oxno 3aepysxu ghaiina

File: C:AFSISPROJECTATORMOBO.HE=
Checksum: 000CFOET

ga0eAeABh: B2 A0 48 82 65 T EREF A
gaoeaaagh: FF FF FF 82 a4 Aaaabhua!
gagead1Bh: FF FF FF 82 @5 A99BEF a1
geoea@18h: FF FF FF FF FF 9999999!
gaeeae28h: FF FF FF FF FF AAAAAAA!
ga0eae28h:- FF FF FF FF FF AAAAARA!
ggeoae3ah: FF FF FF FF FF AAAAARA!
g00080838h- FF FF FF FF FF AAAAAAA!
ge0eAv4Bh: 75 98 B8 75 2F uh uf B
gaoafasB8h: C2 8BC C2 8E C2 BBRB Bt
ge0eavd5Bh: C2 AR C2 AR 75 BEBEuNN)
gaoeAas8h: 87 @@ 75 89 21 i uz?ul’{!
gaeeAdabh: 75 8B F3 12 a4 u<ykk-u
gageavd6s8h: B2 75 2D C6 75 Tu-¥uks4.
ga0e0e7Bh: 2E 8A D2 48 D2 JhTETETH
ga0efaa78h: D2 AF 78 BE 306 TTx50,%
ge08AB8Bh: 83 BE 38 88 11 rHREREAI]
gaoeAas88h: 7> 98 68 75 ZF uh uf
ge08eAaYBh: 682 82 DD B2 M FRIRKERTE
g0008898h: 12 84 AE 20 BO BFRE BHul|
ga08AvdABh: B8 75 2F 88 306

Puc. 10. Jlamn namsmu
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3aBeplIaloNIvil 3Tan — OporpaMMHUpPOBaHKME KOHTposuiepa. s 3toro B
noJie nmporpamMmupoBanus (puc. 11) moodepesHO BBIMOIHSAIOTCS KOMaH[IbI CTH-
paHue, KOHTPOJIb HA YUCTOTY, IPOrpaMMUPOBaHKE, CpaBHEHUE. bosee nmpocThiM
JEUCTBUEM SIBJISIETCSI BBIMOJIHEHUE KOMaH/Abl aBTOMATUYECKOTO MPOrPaMMHUPO-
BaHMUS, TI0O KOTOPOW BBIMIOJHSIOTCS BCE YKa3aHHBIC KOMaHABL. VI3MeHUTH HaOOD
KOMaH/[ MpU aBTOMATHYECKOM MPOTrPaMMHUPOBAHHMM, a TAKXKE IOCIIEIOBATENb-
HOCTb UX BBITIOJIHEHUSI MOKHO C TTIOMOIIIbIO KHONIKK «Penakt. ABTOY.

= [IporpammupoeaHmHe

MNporpammuposadie | Oy, agpeca, YepenoEaHue ]

[N por parrHpoEaHUE AYEEE,

Onepatyi MH®OpraLKa o8 onepamHay
Kampon s e =
[1pOrpartHpOESHKE MNporpararauposanue Ok [0:01]
YreHue Jarpyswed aidn CCAFSNPROJECTTORMOEB.
I:I:IEIBHEHHE K.EIH'I'FID.I'II: Dk [DE”]

Yrenue Ok [0:01]

ETHF'E'HHE Cpaereqwe Ok [0:00]

+- BUTEI SalMTEI JarpyseH ¢adn: "CAFSISNPROJECTATORMOED.
AETONMATHYSCKOE NPOTPaMMHPOE | | Crupaduwe Ok [0:00]

- ] - | [}] Mporpatdrqposadye He npownal [0:03]

MoeTope:
I% BeinonHHTE Iﬁ Penakr. &eTO ? Crpaexa
-

M cnonk3yerdeil Gypen

Buffer #0: Code [128 K. caiimel ee
#| Naran

A AFOQATR NPOrpakkHpoEaHIAA

Anropur: Palling
Vipp: 12.00 B B |
Wi 008
5 |
i |

m Bceno YrA2N4aHHID |

Puc. 11. Ilpoepammuposanue mukpocxemsi
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JIABOPATOPHAS PABOTA Nel
H3yuenne nporpammuoii cpeanl «PROVIEW32 Franklin Software Inc.»

L]env pabomol:

1. W3yuuth QyHKIIMOHATIBHBIE BO3MOXXHOCTH TMPOTrPAMMHON  CpEIbI
«PROVIEW32 Franklin Software Inc.»

2. V3yuuTh MOpSAI0K MPOTPAaMMHUPOBAHUS U MPUHIMIBI pabOThI MHUKPO-
koHTpoJuiepa AT89C51.

3. HpI/IO6p€CTI/I HAaBBIKH B IIOATOTOBKC IIPpOTrpaMM C HUCIIOJIB30BAHHUCM IIPO-
rpammHo# cpenbl «PROVIEW32 Franklin Software Inc.»

Obduwgue npaguna HANUCAHUA RPOZPAMM.

[IporpamMMupoBaHue KOHTpOJUIEPA OCYLIECTBIIIETCS C IOMOIIBIO IPO-
rpammHo# cpensl «PROVIEW32 Franklin Software Inc.» Ilpu nanucanuu mpo-
rpaMMbl MO>KHO MCIOJIb30BaTh CAEAYIOLIUE TUPEKTUBBI acceMouiepa:

EQU — co3nmanue cMMBONMMYECKON MEPEMEHHOM, KOTOpas MpH KOMITHIIS-
Uy Oy/IeT 3aMEHATCS Ha YUCIIO, €1 COOTBETCTBYIOLIEE!

PWM EQU 40h

ORG — nupexkTrBHOE Ha3HAYEHHE TEKYIIETO aapeca KOMITUIISIIIAN:

ORG 0040h ;IporpamMma OyzeT pacrosiokeHa ¢ aapeca 40h
begin: mov PO,#0FFh
mov P1,#00011101b

(moctduke h 0603HaYaCT MIECTHAAATEPHIHOE YUCIIO, D — TBOMYHOE).

CumBoJ penieTkd (#) mepen JOOBIM OMEPAHIOM O3HAYaeT TO, YTO ITOT
OTIepaH;] pacCMaTPUBAETCS KaK YUCIIO, a HE KaK aJipec.

DB — xoMomisamnuys mociieIoBaTeIbHOCTH OalT:
TSQW1: DB 114,116,117,119,121,123,125,126,128,130,132,134,135,137,139

Ilpumeuanue: 3anpewaemcs UCnoONb306aMb 8 KAYECMBEE CUMBOIUYECKUX
UMeH, MemOK UMeHd, 3ape3ep8upo8anHHble NPOSPAMMHOU cpedou. Dmo makxue
umena, kaxk umena nopmos (P0...P3), umena pecucmpos cneyuaibHvlx QyHkyuil
(TMOD, TCON u 0p.), umena anomepuamuensix ¢yuxyui nopma P3 (TXD, INT
u 0p.) u m.0. Ilonnwlil nepeuensv 3ape3epsupoBarHHbIX UMEH NpuseoeH 6 ghailie
REG51.INC npocpammnoii cpeowi.

B Hagane mporpaMMbl yKa3bIBAIOTCS KOMAaH[IbI, OMPENEISIONINe THIT HC-

IIOJIb3yEMOI'0 MUKPOKOHTPOJIJICpA.

$NOMOD51 : switch off 8051 controller defaults and use...
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SINCLUDE (..\inc\reg52.inc) ; ...another controller definition file (i.e. 8052).

IlepBasg xkOMaHJa OTKJIIOYAET HCHOJIB3YEMBIM IO YMOJYaHUIO MHUKPO-
koHTpoJuiep 8051, a BTopasi MOJAKII0YaeT MUKPOKOHTPOJLIEp 8052.

Crnenyroiiiasi KOMaH/1a OTKJIFOYAEeT TeHEPALNIO TUCTUHTA TPOTPAMMBI:

$NOLIST ; switch off generation of the listing file
HporpaMMy HAaYMHAIOT CICAYIOINMHU JUPCKTHBAMU 1 KOMaHIAMU:
ORG 00h ;TIpephIBaHUE OT HAYaJIBHOTO 3aITycKa (COpOC Mo MUTaHHUIO)

JMP BEGIN ; mepexoa Ha Ha4ajo MporpaMMbl

ORG 03h ;mpepsiBanne ot INTO

JMP INTRO ;mepexon Ha mogmporpammy oOciayKuBaHus nmpepsiBanus 0

ORG 0Bh ;IpepbiBaHue oT Taiimepa TMPO

JMP TIMEO ;nepexon Ha mogmporpammy oOCiIyKUBaHUS IpepbIBaHUs OT TalimMepa 0

ORG 13h ;upepbiBanue oT INT1

JMP INTR1 ;mepexon Ha moamporpammy o0cay>KuBaHUs IpephIBaHus 1

ORG 1Bh ;TIpepbiBaHue oT Taiimepa TMP1

JMP TIME1 ;nepexon Ha mogmporpammy oOciayKUBaHUS IpepbIBaHUs OT TalimMepa 0

ORG 23h ;TIpephIBaHUE OT MOCJEAOBATEIILHOTO ITOPTa

JMP RS_PORT ;TIEpeXo/]] Ha MOAMPOrpaMMy OOCTYKUBAHUS IPEPHIBAHUS OT

;TIOCTIeIOBATENILHOTO TIOPTa

B nosie BEKTOpPOB MpepbIBaHU KaKIOMY BEKTOPY (OMpeNeseTcs TMpEeKTH-
Boif ORG) cTaBUTCSI B COOTBETCTBUE CUMBOJIMUECKOE UMs (METKA) MOAPOrPaMMBbI
oOcmy»uBanus. Jis 3T0oro uenosib3yercst komanaa nepexona JMP.

B obnactu mamsiTu mporpaMM MOXKHO XPaHUTh HEU3MEHSIEMbIC JTaHHbIC.
Huxe npuBeneH npumep onpeaeneHuss Tabauubl, I NepeBOAa IECATUYHOrO

YHuciia B KOJI CEMUCETMEHTHOTIO MHIMKATOpA!
TABHG: DB 7Eh, 60h, 6Dh, 79h, 33h, 5Bh, 5Fh, 70h, 7Fh, 7Bh
K 710if Tabnuiie MOKHO 0OpaTUTHCS CIACAYIONTUMUA KOMaHIaMU:

MOV A, #<uucno> ;B aKKYMYJISITOP 3aIIMChIBACTCS
;aecsiTnaHoe yucio ot 0 1o 9

MOV DPTR, #TABHG ;B YKa3aTellb ajipeca 3aluCchIBaeTCs
;aipec TaOJIUIIBI

MOVC A, @A+DPTR ;B AKKYMYJIITOpP 3aHOCUTCSI KO AJIs
;CEMHCETMEHTHOT'O HH/IUKAaTOPa

J{nst mpocToi peanu3anui MyJIbTU3aIa4HOTO PEKUMA MOKHO ONPEACTUTh
MOAMPOTPAMMBI YCTAHOBKH OJTHOTO U3 4eThipex 6ankoB POH:

; YcranoBka pabouero 6anka POH

TASK4: CLR RSO
CLR RS1 ; anpeca 0- 7H
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RET

TASK3: CLR RSO
SETB RS1 ; aapeca 10- 17h
RET

TASK2: SETB RSO
CLR RS1 ; aapeca 8- OFh
RET

TASK1: SETB RSO
SETB RS1 ; anpeca 18- 1Fh
RET

Havano ¢byHKIMOHUpOBaHUS MPOTPaMMbl MOKET OBITH PEAIM30BAHO Clie-

JTYIOIIUM 00pa3oM:
BEGIN: CLRIE ; 3aIpeT BcexX MpepbIBaHUIN
MOV PSW, #0 ; OOHYJICHHE OCHOBHBIX (hJI1aroB

; OOHYJICHHSI BHYTPEHHEW aMATH JaHHBIX
CLRA
MOV RO, #1h ; 3aJlaHUEe HAYAJIbHOTO ajipeca MmamsTH
BG2: CJNE RO, #80h, BG1
AJMP BG3
BG1: MOV @RO, A
INC RO
AJMP BG2
BG3: MOV PCON, #0 ; OTMEHA PacIIMPEHHBIX (PYHKINUN SHEPronoTpeOneHus
MOV IP, #00000011B ; ycranoBka mpuopureta INTO
; YCTaHOBKA NMPHOPHUTETA ITEPBOTO TaliMepa
; HU3LIUI IPUOPUTET OCTAIBHBIX YCTPOWCTB
MOV SCON, #01001100B ; ycranoBka pexuma Y AIIIT
MOV TMOD, 00100010B ; ycTtaHoBKa pe;XHMMOB TaiMEpOB
MOV SP, #STACK ; yctaHOBKa BEpIIMHBI CTEKA
MOV TH1, #0EBh ; ckopocTh oOmena 2,4 Kbon

SETBIT1 ; ycraHoBUTB paboTy INT1 o cpe3y ummysnbca.
SETBITO ; ycraHoBUTB paboTy INTO o cpe3y ummysnbca.
SETB TR1 ; 3aIlyCTUTh IIEPBbII TaliMep

A Tak xe U Apyrue KOMaH[ibl, TpeOyemble 10 JIOTUKE padOThl aJITOPUTMA.
3aBepuiaetcs 3TOT (pparMeHT KOMaHI0M Mepexo/ia Ha MporpaMMy OE€CKOHEUHO-
ro I1KJja, pabo4ero HUKJIa OCHOBHOM MPOTrpaMMBbl

AJMP MAIN ; TIEpEX0]T HA OCHOBHOM ITUKJI

Jlanee omuckiBaeTcst 00gacTh moamporpamm. [ljis KOppeKTHON paboThI
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noamnporpaMmMel B MHOFOB&I[&‘-IHOﬁ cpeac HGO6XOI[I/IMO IIPpHU BBIITOJIHCHHUU KaX-

JIOM moamporpaMmbl 00paOOTKU MPEPHIBAHUS COXPAaHSATh OCHOBHBIE PErHCTPHI

(ecTecTBEHHO, eciiu OHa UX u3MeHseT). [I[porpammubiil MOAyTb 00pabOTKH Tpe-

PBIBAHUA 6y,ZI€T HUMCTDb BU:

MODUL:

PUSH PSW ; COXpaHCHUE OCHOBHBIX PETUCTPOB
PUSH ACC

PUSH B

PUSH DPL

PUSH DPH

ACALL TASK1 ; BBIOOP TPYIIIBI pabovrX PErUCTPOB
TEJIO MOANPOrPAMMBbI

POP DPH ; BOCCTAaHOBJICHHE OCHOBHBIX PETHCTPOB
POP DPL

POP B

POP ACC

POP PSW

RETI

[IprumepoM moamporpaMmsl HE CBS3aHHOW C NPEPBIBAHMEM MOXKET CIY-

JKUTD CICAYIOMIUC IIPOIrPpaMMHBIC MOAYJIN:

; IlepeBo1 uncia U3 IBOMYHOIO B IBOMYHO-/ecaTuuHOe : R1R3=BIN

; Beixon : R6 - necatku teicsad RS - Teicsun u coTHH R4- mecaTku ¥ e TMHUIIBI

BCD:

CONV:

SB:

BC1:

MOV FCH4, C
ACALL CONV
MOV A, R6
MOV R4, A
ACALL CONV
MOV A, R6
MOV R5, A
MOV C, FCH4
RET

MOV R6, #0 ; [IpoMeXyTOUYHBIN pe3yabTaT
MOV R7, #17
DINZ R7, BC1
RET

CLRC

MOV A, R3
RLC A
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MOV R3, A

MOV A, R1

RLC A

MOV R1, A

MOV A, R6

ADDC A, R6

DA A

MOV R6, A

JNC SB

MOV A, R3

ADD A, #1

MOV R3, A

MOV A, R1

ADDC A, #0

MOV R1, A

JMP SB : Cnoxenue DPTR ¢ RO.
NODIR: MOV A, RO

ADD A, DPL

MOV DPL, A

CLR A

ADDC A, DPH

MOV DPH, A

RET
; YMHOXkeHue 12 pa3psanbix cioB B R7/R6 Ha 4 pazpsaHoe B RS
; m3mensieT: R6, R7, R4, R3, A, B. Pesynbrar: R7/R6
; Pabotaet Toapko B TASK4 (HyneBoii 6aHK)
TETMUL: MOV A, R6

ANL A, #0Fh

MOV B, R5

MUL AB

MOV R4, A

MOV A, R6

ANL A, #0FOh

SWAP A

MOV B, R5

MUL AB

MOV R3, A

ANL A, #0Fh

SWAP A

ADD A, R4
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PUSH PSW
MOV R6, A
MOV A, R7
MOV B, R5
MUL AB
MOV R7, A
MOV A, R3
ANL A, #0FOh
SWAP A
POP PSW
ADDC A, R7
MOV R7, A
RET

Takke ONMMChIBAETCA OCHOBHOW LIUKJI IIPOTPaAMMBI.

; OCHOBHOM LIMKJI TPOIPaMMBI.
MAIN:

TCJIO OCHOBHOI'O IUKJIa

AJMP MAIN

B ciydae ecnu paboTa MpoUCXOIUT TOJIBKO MO MPEPHIBAHUSAM, TEJIO OC-
HOBHOI'O IUKJa OyAET MyCThIM — mporpamma OyaeT OECKOHEYHO BBIMOJHATH
komanay AJMP MAIN, oxunast npepbIBaHUil.

Takum 00pazoM, JIOTMUECKH, TPpOrpaMMa MOXKET ObITh pa30uTa Ha CIedy-
foiye OJIOKU: TabauIla BEKTOPOB MPEPhIBAHUI; OJIOK HEM3MEHHBIX JaHHBIX; KO-
MaH/Ibl Ha4aJIbHOW YCTaHOBKH; MOJAIPOrpaMMbl 0OpaOOTKH MpEPBIBAHUM; MOA-
IIPOrpaMMBbl; IPOTPaMMy OCHOBHOI'O LIUKJIA.

[Tocne cocraBieHus nporpaMMel ee He0OOXOAUMO OTTpaHCIUpoBaTh. Jiis
TOoro B MeHI0 Project BeiOpaTh komannay Translate. Onepanuio Takxke MOXKHO
BbI3BaTh OJHOBPEMEHHBIM HaxkaTueM KiaBuill Alt+F9. Ilocne BbimonaHenus orme-
pauuu OTKpbiBaeTca okHO Message, B KoTopoM BbIBoAUTCS MH(MOpManus o0

omroKax, HapuMep:
***ERROR #46 IN LINE 141 OF name_file.asm: UNDEFINED SIMBOL (PASS-2) Pusk’
***ERROR #52 IN LINE 156 OF name_file.asm: TARGET OUT OF RANGE

3nech ykasbiBaeTcs, yTo B 141 cTpoke daitna ¢ umeneM name_file.asm
npowusonia omuoka 46: HeompeneaeHHbI cuMBOJl Pusk’. DTo o3HagaeT 4TO
nepemMeHHoM ¢ umeHeM «Pusk» He ObLIIO TPUCBOEHO YMCIOBOE 3HAUEHHUE JUPEK-
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tuBoit EQU (manpumep, Pusk EQU 40h). B crpoke 156 storo ke ¢aiima —
omrbka 52: mepenoyHeHue panra. B aToii cTpoke 3amnucaHa KoMaHa

je bm3 ; TIEpexoJl Ha METKy bm3, eciii ecThb mepeHoc

[lepexon oOCyIIECTBISETCS BHYTPH y4acTKa TaMSITH, OMpeAeisieMoit 8-
pa3psIHON BEJIMUMHOW CMEIICHUS (CO 3HAKOM), YKa3aHHOU B MOCJIeIHEM Oaiite
KOMaH/Ipl. B maHHOM cllydae BeIMYWHA CMEIICHUS MPEBhICHIIA YKa3aHHBIN Tra-
Ma30H.

ITocne yctpanenus omubok coszmaercs HEX daiin. Jlnsg storo B MeHro
Options BeIOpaTh KOMaHTy Project. B oTkpeiBIIEMCsl OKHE pa3BEpPHYTH CTPOKY
L51 (uremaxom Je€BOM KHOIKH MBIIIHK 10 3HA4YKY +) U BbIOpaTh cTpoky Linker. B
npaBoM ToJie B okHe MiSC ycTaHOBHTB rajiouky B mo3uiuu Intel Hex.

B meHnto Project Beiopath komanay Build all (wnu kmaBumamu Shift+F9).
B pesynbraTe 3THX OEHCTBHIA Ha JUCKe OyAeT co3AaH (aill ¢ pacuIMpeHHEM
HEX, koTopslii 3arpykaercs B mamsiTh IPorpaMM MUKPOKOHTpPOJUIEpa ¢ TOMO-
HIBIO TIPOTpamMmMaTopa.

JIist OTnajKyd TOTOBOM MPOTrpamMMbl C MOMOIIBIO MPOTPAMMHON Cpeibl
«PROVIEW32 Franklin Software Inc.» ucnonbs3yeTcsi BCTPOCHHBIH CUMYJISTOP.
B mento Options Beimosasiercss komanaa Debug. B oTkpeiBIieMcst OKHE BhIOHpa-
em Virtual Machine (Simulator), wucronb3yeMblii THIT MHUKPOKOHTpOJLIEpa,
Hanpumep 80CS51 u yactoTy 3aaaromiero reaeparopa (Crystal).

B menro Debug 3amyckaem komanny Start. OtkpeiBatotres okao Code, B
KOTOPOM COJIEP>KaTCs KObI BHIMIOIHSAEMOMN MPOTrpaMMbl U 0TOOpa)xaeTcs moce-
JOBAaTEILHOCTD BBITOJIHEHUST KOMaH, U okHO Main Registers. B aToM okHe BbI-
BEJICHbI 3HAYEHHUS PErHUCTPOBOM MaMSTH, PETHCTPOB CIEIHAIBHBIX (YHKINN
(SFR), mopTOB MUKPOKOHTpOJUIEPA, KOTOPHIC U3MEHSIOTCS B TMPOIIECCE BBIMTOJI-
HeHUs Tporpammbl. [Ipu HEOOXOAMMOCTH WX COAEPKUMOE MOKHO H3MEHSTH
BPYYHYIO.

Jlns BbITONHEHUsT mporpammbl MeHio Debug samyckaem komanmy Run.
HaunGonpmuii mHTEpEC MPEACTABISICT PEKUM TOMIArOBOTO BBITTOJIHCHHS TIPO-
rpaMMBbI ¢ omolIbio komauasl Step (F7). B aToM pexxume yao0HO OTCIICKUBATh
XO/JT BBITIOJTHEHHSI IIPOTPAMMBI U KOHTPOJIUPOBATH MPABHIIBHOCTD €€ UCTIOJTHCHHUS
M0 COACPKUMOMY TaMSTH JaHHBIX, PETHCTPOB CHEIUATBHOTO HA3HAYCHUS H
CTeKa, a Takxke perucrpa ¢uaros (PSW).

NmeroTcs Takke ApyTrre BO3MOKHOCTH TPOTPAMMHOM CPEbI TIPH OTIAIKE
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[nporpaMmsbl, TAKMC KaK HA3ZHAYCHUC TOUYCK OCTAHOBA, OTCJICKMBAHHA BPCMCHU
BBIIIOJTHEHUS JIFOOOTO (bparMeHTa IIporpaMmel, pCKUMbI aHUMAIUHU, TPACCUPOB-

KU U 1p.

IIpumep npocpammuol
SNOLIST ; switch off generation of the listing file
$NOMOD51 ; switch off 8051 controller defaults and use...
SINCLUDE (..\inc\reg8s52.inc) ; ...another controller definition file (i.e. 8052).
HUND EQU 30h

TENONE EQU 31h
NUMBER  EQU 32h
ORG 00h
JMP START
ORG 03h
JMP INTO
ORG 0Bh
JMP TIMEO
ORG 13h
JMP INT1
ORG 1Bh
JMP TIME1
ORG 23h
JMP RS_PORT
;BoinonHseT mpeodpa3oBaHue 8-pa3psAHOTO JBOMYHOTO YMCIIA, XPAHALIETocs B
;peructpe NUMBER B Tpex3HauHOe 4KCIIO B IBOMYHO-AECCATUYHOM YIIAKOBAaHHOM (opmare.
;Hucno coren pasMmenieHo crpasa B nojie nepemenHo HUND,
;8 YUCIIa JIECSITKOB U equHUI] pa3MenieHsl B mepeMenHoil TENONE.
INTO: MOV A,NUMBER
MOV B,#100
DIV AB
MOV HUND,A
MOV A #10
XCHAB
DIV AB
SWAP A
ADD A,B
MOV TENONE,A
CLR IEO
RETI
TIMEO: RETI
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INT1: RETI
TIME1: RETI
RS_PORT: RETI

START: MOV IE#00h

; 3aMpeT BCeX MpepbIBaHUI

MOV IP,#00h ; BCE MPEPhIBAaHUS HU3KOT'O YPOBHSI
MOV TH1,#0FBh ; mepesarpyskaemoe uucio TH1
MOV TL1,#0FBh

MOV TMOD,#00100110B

; Ll Pexwum pa6orsr C/TO
; Taiimep/cuetunk (1-cueTunk)

1-ynpasnenue ot /INTO
Pexxum padoter C/T1
Tatimep/cueTunk (1-cyeTunK)
1-ynpasnenwne ot /INTI

MOV SCON,#01010000B ; VAIIII-8 6ur

®nar npepbiBaHUs nepearyuka- I |

JleBATHIN OMT MPUHAT. TaHHBIX B pex. 2 1 3 - RB8
JleBsIThIi OUT mepe]. MaHHbIX B pex. 2 u 3 - TB8
Pazpemenne npuema nocnenosat. JaHHbIX - REN
Pazpemenne MHOTOIIpOIIECCOPHOI paboTh - SM2

; t dar npepbiBaHus nMpueMHuKa- Rl

Pexxum pabotel nocien. uurepdeiica - SM0,SM1

MOV PCON,#10000000B

L Bur yasoenus ckopoctr - SMOD

MOV TCON,#01010101B

' — Bux npepeiBanus o Bxoxay /INTO
1- npepriBanue Mo GpoHTY
0- npepeiBarme 1o ypoHio ( 6ut ITO )
®nar 3anpoca BHewH. npep. o /INTO (6ut IEO )

Bun npepsiBanus no sxoxy /INT1 ( 6ut IT1 )
— Quar 3anpoca BHeuH. npep. o /INT1 ( 6ur IE1 )
but Bxmouenus T/CO (1-Bki) ( 6ut TRO )
®nar nepenonanenus T/CO ( 6ut TFO )
bur Bkmouenust T/C1 ( 6ur TR1)
®nar nepenonnenus T/C1 ( 6ut TFO )

MOV P1,#11000001B

ACALL IND
MOV P1#0FFh
MOV IE,#10000001B
SETBTI
MAIN: ACALL INBYTE
CLREA
CJINE A #2h,IKOM3
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; skoskoskoskoskosksksk sk sk HACIIOJTHEHUE KOMAH/IbI 2 sk sk skeoske sk sk sk sk sk sk sk sk sk ks sk sk ok
ACALL INBYTE
MOV RO,A
ACALL INBYTE
MOV @RO,A
SETB EA
AIJMP MAIN
IKOM3: CJINE A #03h,ERR; unentudukanus KoMaHsl 3
; Eo 2 2 o o o v o HUCIIOJIHEHHE KOMaHHBI 3 R R R T 2 2 2 e 2 T R S S S e e o
ACALL INBYTE
MOV RO,A
MOV A,@RO
ACALL OUTBYTE
SETB EA
AJMP MAIN
ERR: AJMP MAIN

; *khkhhhkhkkkkkhkhik HpI/IeM 6aI‘/’ITa us3 RS_232 *kkhkhkhkhkhkhhihkhkikk

INBYTE: JNB RLINBYTE ; oxunanue iara mpreMHHKA

MOV A,SBUF
CLR RI ; ouncrka (hnara
RET

; sk sk s ok s ke ok skeosk skosk skoke sk HepeIla‘la 6al‘/’ITa B RS_232 *hkkkhkhkkikhkhiik
OUTBYTE: JNB TLOUTBYTE ;npoBepka roTOBHOCTH IepeAaTunKa
CLRTI
MOV SBUF,A
RET
IND: MOV R2,#07h
IND2: MOV R1,#0FFh
IND1: MOV RO,#0FFh
DJNZ RO,$
DJNZ R1,IND1
DINZ R2,IND2
RET
END

Ilopaook eévinoanenus padomul

1. Co3nath HOBBIN (aiin.

2. C moMoIipio omneparnuii Haa 0J0KaMu TEKCTOBON MHGOPMAIIMU CKOTIH-
poBaTh mpumep pabouell IporpaMMbl, TPUBEACHHBIM BBIIIE B JaHHOM OIHCA-
HUWU.

3. OTTpaHCcIUpOBaTh MOTYUYEHHYIO POTPaAMMY.

4. Ilpu orcyrcrBun ommbok coznate HEX daiin.

5. BIMOTHUTH HECKOJIBKO KOMAH]I B MOILIArOBOM PEXUME M C TOUYKaAMHU
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OCTaHOBa, OOpaTUB BHMMAaHUE Ha TO, KaK M3MEHSETCA COJCPKUMOE PETUCTPO-
BOI MaMATH, pETUCTPOB CIIELUAIBHOIO HA3HAYEHMSI U CTEKa, a TAKXKE perucrpa
¢maros (PSW).

6. I3MEeHUTh HEKOTOPBIE SYEHKU TaMSTH.

/. 3aBepmnTh padoTy Baiieid mporpaMMel, BHIIIOJHHB €€ 10 KOHLA.

8. 3aBepIuTh pabOTy MPOrpaMMHOMN CPEJIBL.

9. [IponemoHCcTpHpPOBaTH pabOTy MPOTrPaMMBbI IIPETIOIABATEIIIO.

Konmponwsnwvie séonpocwi

1. Ha3zoBuTe TUpeKTUBBI acceMbiiepa U UX Ha3HAYEHUE.

2. Kak B mporpamme 3a/1aeTcsi TUI UCIIOJIb3YEMOTO MUKPOKOHTpoOJIepa?

3. Onuumre CTpyKTypy HpOTrpaMMBbl.

4. MOXHO 7T MOAYJh OCHOBHOH MPOrpaMMbl U MOAYJb MOAMPOTPAMM
MEHSTh MeCTaMu?

5. O0s3aTeNBHO U B IPOrPAMME MPUCYTCTBUE CTPOKHU:

MOV TMOD, 00100010B ; YCTAaHOBKA PEKUMOB TaliMEPOB

6. Uto o3nauaet ommoOka B mporpamme TARGET OUT OF RANGE?

7. Yto o3nauaetr ommbka B nporpamme UNDEFINED SIMBOL “ffh™ B
CTPOKE TIPOTPaMMBI

MOV 2fh #fth

8. Urto o3nauaet ommubka B mporpamme EXPRESSION TYPE DOES NOT
MATCH INSTRUCTION B cTpoke mporpaMmMbl

MOV #2fh,20h

9.UYro oznauaer ommbka B mporpamme ATTEMPT TO REDEFINE
SYMBOL BG15" B cTpoke mporpamMMmsl

bgl5: DINZ R3,bg16

10. [Jlns yero mpuMeHSieTCsl PEXHUM IOLIArOBOTO BBIMIOJHEHUS MPO-
rpamMMbI?
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JIABOPATOPHAS PABOTA Ne2
N3y4enne cucreMmbl KOMaHI MUKPOKOHTpoJiepa AT89C51:
(opMmaThl npeacTaBIeHUs] JAHHBIX U KOMAH/I, CIIOCO0BI aipecaliiy onepaH-
0B, apu(MeTHYECKHE U JOTHYECKHe ollepauuu

L]env pabomol:

1. U3yuuth cuctemy komanja MukpokoHTposuiepa AT89C51: dpopmatsl
MIPEICTABIICHUS JAHHBIX U KOMaH]I, CITIOCOOBI aJpecaliy OMEePaHI0B, KOMaHIbI
olepanuii ¢ JTaHHBIMH, MPU3HAKH PE3yJIbTaTa ONepaIii, KOMaHIbl ONeparui
yIpaBICHUS.

2. IlpuoOpecT HaBBIKM MPOrPAMMHPOBAHUS  MHUKPOKOHTpOJUIEpa
ATB89C51 Ha s3piKe AccemoOutepa.

Cucmema komano MCS-51

Cucrema xomana MCS-51 cogepxut 111 Ga30BBIX KOMaHA, KOTOpHIE
ya00HO pa3aeuTh 10 (PYHKIIMOHAILHOMY IIPU3HAKY HAa ITSITh TPYIIT: apudMeTH-
YeCKHUe Olepalnu, JOTUYECKUe Onepalnu, KOMaHabl Iepeaadyu JaHHbIX, KOMaH-
JIbI OTIepalvii ¢ OMTaMu U KOMaH 1Bl TIepeIauu yIpaBICHUSI.

BonbiminHCTBO KOMaH1 UMEIOT popMaT OJIMH WK JIBa OaiiTa M BBITIOJIHS-
IOTCS 32 OJIMH WJIM JIBa MAlIMHHBIX 1KKia. [Ipu TakToBOM yactore 12 MI'n ayiu-
TEILHOCTH MAIIMHHOTO IIUKJIA COCTABIAET 1 MKC.

Memoouwl adpecayuu

[Ipsamas agpecanus onpeaessieT onepana Kak 8-OUTHBIN aapec B popmate

KOMaH/Ibl. MOT'YT HCIIOJIB30BaThCS TOJIBKO aJpeca PErucTPOBOM MaMSTH TaHHBIX
¥ PETUCTPOB crienuaibHbIX pyHkmii SFR.

Komanma MOV A, 2Fh BeinonHseT niepeaayy NaHHBIX U3 SYCHKH BHYT-
pEeHHEH MaMsTH TaHHBIX ¢ aapecoM 2Fh B akkymymstop (Acc).

B kauectBe mpsiMoro agpeca MOXKET ObITh TaKXE yKa3aH OIUH U3 PEru-
CTpOB crenuanbHbiXx (GyHkuii. Hanpumep, komanga MOV P1l, A mepemaer
JaHHBIE U3 aKKYMYJISITOpa Ha BbIXOJbI opTa Pl.

[Tpu KoCcBeHHOM ajpecaluu B popmMaTe KOMaH/IbI 3aJ]a€TCSI PETUCTP, B KO-

TOPOM HaxXOJHMTCS afpec onepanaa. MoryT HCHOJIb30BaThCs apeca BHYTPEHHEN
Y BHENTHEW MaMsaTH JaHHBIX. B KadecTBe perucTpoB mjist 8-OMTHOTO agpeca Mo-
I'yT MCHOJIb30BaThCs TOJbKO peructpel RO m R1 BBIOpaHHOrO perucTpoBOro

Oanka. lna 16-t GUTHOTO ajpeca MCIONB3YETCs PETUCTP yKa3aTelb JaHHbBIX
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DPTR. Komanma MOV A, @RO0 ocymiecTBiseT nepeiady TaHHbIX B aKKyMYJIs-
TOp U3 AYEHKH BHYTPEHHEW MaMsATH JaHHBIX, aJpec KOTOPOM HaAXOIUTCS B pEru-
crpe RO. Komanma MOVX A, @DPTR ocymiectBisier nepeaady JaHHBIX B aK-
KyMYJISITOP U3 SYCHKW BHEIIHEW MamsTH JaHHBIX. AJIpec SYEHKU HaXOAUTCS B
peructpe DPTR.

PerucrtpoBas ajapecanys onpeaenseT onepaHja B Ka4eCTBE OJHOTO U3 pe-

ructpoB R0...R7, BeIOpaHHOTO perucTpoBoro 6aHka.

Komanga MOV A, R5 BeimoniHsSeT niepeady AaHHBIX U3 peructpa RS B
aKKyMYJISTOP.

Hemnocpencreennas anapecaiids. 3Hau€HUE KOHCTAHThI MOXKET OBITh YyKa-

3aHO HEMOCPEACTBEHHO B Kojae koMmaHael. Hampumep, MOV A, #100 3arpyxaet
B aKKyMYJIATOp JAecsiTUUHOE 4yncio 100. DTo 4nciao MOKET ObITh TAKXKE 3a/1aHO B

nIecTHaaaTepuaHoM Koje (64H) u B 1Borunom koje (01100100B).

Apugmemuuecxue onepayuu

Komaniel apupMeTnyeckux onepannii NpuBeaeHsl B TabJ. 7/, I/1e moKa3a-

HbI MCTOIBI aApCCallii, KOTOPBIC MOT'YT OBITH MCITOJIb30BaHBI B KOMaH/JC.

Ta0Omuma 7
Komanp! apudMeTHIecKux onepanui
Meton aapecanuu Bpems
O0o3Hauenue Omneparus BBIMOJL.,
Dir | Ind | Reg | Imm MKC
ADD A, <byte> A=A+<byte> + + + + 1
ADDC A, <byte> | A=A+<byte>+C + + + + 1
SUBB A, <byte> | A=A-<byte>-C + + + + 1
INC A A=A+1 TonbKO aKKyMYJISATOP 1
INC <byte> <byte>=<byte>+1 + o+ ]+ 1
INC DPTR DPTR=DPTR+1 Tonsko DPTR 2
DEC A A=A-1 ToNBKO aKKyMYJISATOP 1
DEC <byte> <byte>=<byte>-1 o+ |+ 1
MUL AB B,A=B-A Tonbko akkymynsaTop u B 4
DIV AB A=Int[A/B], Tonbko akkymynarop u B 4
B=Mod[A/B]

DA A Jecatnunas KOppeKuus ToNbKO aKKyMYJIATOP 1

Hanpumep, komanga ADD A, <byte> moxeT ObITh 3amKcaHa B BHJIC
ADD A, 7FH — npsimas agpecarus (Dir);
ADD A, @RO0 — xocsennas anpecarus (Ind);
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ADD A, R7 — peructposas aapecarus (Reg);
ADD A, #127 — nenocpenctBenHas koncranra (Imm).

Jlocuueckue onepayuu

KOMaHI[BI BBIINMOJIHCHU S JIOTHYCCKHUX onepaunﬁ IIPUBCACHBI B Tab. 8.

31ech UCHONB3YIOTCS Takue e 00O3HAaueHUs, 4To U Uil apupMeTude-

ckux orepanwuii. Mckimodenue cocrapisiet 3amuch Buna ANL <byte>, #data, ko-

Topasi 0003HaYaeT, YTO B KauyeCTBE BTOPOTO ONEpaHJia BCEr/a HCIOJIb3yeTCs
HerocpeacTBeHHas koHctanTa. Hanmpumep, ANL P1,#55H BeimonHseT QyHKIHIO
noruyeckoro «M» nan comepxumbim nopta P1 u koncranToit S5H. Pesynbrat
BeiBogUTcs B mopT Pl. Komanmma OR o6o3Hauaer (yHKIMIO JIOTHYECKOTO
«NJIN», a komanna XOR — ¢pynkuro «uckimovaromiero MJIN».

Taobmuna 8
KomaHnp!1 noruueckux onepanmii
Merog agpecaru | BPEMA
BbI-
O6o3HaucHUE Omneparnus oJj-
Dir | Ind | Reg | IMM | yequsg,
MKC
ANL A, <byte> A=A AND <byte> + |+ + + 1
ANL <byte>, A <byte>=<byte> AND A + 1
ANL <byte>, #data | <byte>=<byte> AND #data | + 2
ORL A, <byte> A=A OR <byte> + |+ + + 1
ORL <byte>, A <byte>=<byte> OR A + 1
ORL <byte>, #data | <byte>=<byte> OR #data + 2
XRL A, <byte> A=A XOR <byte> + |+ + + 1
XRL <byte>, A <byte>=<byte> XOR A + 1
XRL <byte>, #data | <byte>=<byte> XOR #data + 2
CRL A Ouncrtka Acc. A=00H ToJIbKO aKKyMyJISATOD 1
CPL A Wusepcusa Acc. A=NOT A ToNBKO aKKyMYJISATOP 1
RL A Cneur Acc Ha 1 6ut BiieBO ToJIBKO aKKyMYJIATOD 1
RLC A Cnsur Acc Ha 1 6ut BieBo ToJbKO aKKyMyJISATOD 1
yepes3 NnepeHoc
RR A Cnsur Acc Ha 1 out BipaBo | Toabko akKyMyJiITop
RRC A Cnsur Acc Ha 1 out BipaBo | Toabko akKyMyJiITop
gyepes3 NepeHoc
SWAP A O6men nony6aiitamu B Acc | Toabko akKyMyJsiTop 1
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Komanowvl nepeoauu dannwlx

BHyTpeHHSs naMsITh

Komanzp! nepenaun JaHHBIX MpHUBEAEHBI B Ta0d. 9. 31ech UCMONB3YIOTCS

cieayromue 0003Ha4YeHHUA: <SIC> — HCTOYHHMK JaHHBIX, <dest> — IIPUEMHHUK

JIAHHBIX.
Ta6ymma 9
Komanapl mepegaun TaHHBIX
Meron agpe- Bpewms
OO0o3HaucHUE Oneparus — BRHIOI
« | —| o| €| HeHus,
ol = ¢ E MKC
MOV A, <src> A=<src> + | + 1
MOV<dest>, A <dest>=A + | + 1
MOV <dest>, <src> | <dest>=<src> + |+ |+ |+ 2
MOV DPTR, #datal6 | 3arpy3ka DPTR 16-tu OutHOI + 2
KOHCTaHTOH
PUSH <src> CoxpaHeHue B CTEKOBO mams- | + 2
TH HCTOYHHUKA
POP <dest> 3arpyska MpHeMHHKA U3 CTEKO- | + 2
BOM MaMSTH
XCH A, <byte> OoOmen nanubiMu Acc u <byte> | + + 1
XCHD A, @RI OOMeH MaIIMMu TToJTyOaiTa- 1
mu Acc u Oarita PIT/]

Baelasas naMaTh

Komanapl oOMeHa JaHHBIMHM C BHEIIHEH MaMATHIO JAHHBIX TPUBE/ICHBI B
tab1. 10, a koMaH/bI YTEHHS TAHHBIX U3 BHEITHEH MaMsITh IiporpaMM — B Tab:1. 11.

Taomuna 10
Komanaesl oomeHa nqanasiMu ¢ BIT/]
Bpewms BbI-
O06o3HaueHue Onepanus IMOJIHEHHUS,
MKC

MOVX A, @Ri Yrenue BuewmHew [1]] mo anpecy @RI 2
MOVX @Ri, A 3anmcek Bo BHemHIoW [1]] o anpecy @RI 2
MOVX A, @DPTR | Yrenne Buemneii [1]] o anpecy @DPTR 2
MOVX @DPTR,A | 3amucsk Bo BHemiH00 1] o aapecy @DPTR 2
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Komaune! urenus nagaeix u3 BIIII

TaoOmuna

11

O0o3HayeHue Onepanus

Bpems

BBIIIOJIHCHH A, MKC

Yreuue B Acc BHemHen [111

MOVC A, @A+DPTR 1o apecy @A+DPTR 2
Urenue B Acc BHemHeit 111
MOVC A, @A+PC o anpecy @A+PC 2
Komanowt onepayuii c oumamu
Komanie! onepariuii ¢ Outamu npuBeieHsl B Ta0. 12.
Tabnwma 12

Komannpl onepanuii ¢ buramu

O6o3HaueHne Onepanys BEZEﬁZB;E;H_
ANL C, bit C=C AND bit 2
ANL C, /bit C=C AND NOT bit 2
ORL C, bit C=C OR bhit 2
ORL C, /bit C=C OR NOT bhit 2
MOV C, bit C=hit 1
MOV bit, C Bit=C 2
CLRC C=0 1
CLR bit Bit=0 1
SETBC C=1 1
SETB bit Bit=1 1
CPLC Nusepcus C 1
CPL bit Wusepcus bit 1
JC rel [Mepexon o anpecy rel ecmm C=1 2
JNC rel [Tepexon mo anpecy rel ecmu C=0 2
JB bit, rel [epexon mo aapecy rel ecnm bit=1 2
JNB bit, rel [epexon o anxpecy rel ecnm bit=0 2
JBC bit, rel [Mepexon 1o aapecy rel eciu bit=1 u ouncrka bit 2

Buytpennsis [1/] conepxut 128 anpecyembix OUT, a TakKe HEKOTOPBIE

PErucCTphl CliICHAaJIbHBIX (I)YHKI_[I/Iﬁ IMMO3BOJAIOT aApeCOBATBCA K OTACIIbHBIM on-

TaM. Har[pHMep, MOJKHO JIFOOBIE OHTBI IIOPTOB YCTAaHABJIMBATL B CAWHUIY WU

C6paCBIBaTB B HOIJIb. I[aHHBIe KOMaHAbI ITO3BOJIAKOT IIPOBOJUTL YCTAHOBKY,
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cOpoC, MHBEPTUPOBAHUE OT/ACIIBHBIX OUTOB, @ TAKXKE BBIMNOJIHATH MEPECHUIKY,
byukiuu «», «MJIN» Hax oTAeIbHBIMU OUTaMU.
Hanpumep:
1) CLR P1.5 — cOpoc B 0 msiToro paspsiga mopta Pl;
2) SETB 53H — ycranoBka B eaunuiy outa 5S3H Bayrpenneit I1/1, T.e.
TPETHETO pa3psaa siueku namsTu ¢ aapecom 2AH;
3) MOV C, P3.7 —3arpy3ka B npusHak C u3 nopta P3.7
JC prod — eciu C=1, To mepexon Ha MeTKy prod, eciiu C=0, To
CPLC BEITIONTHSIETCS clienyromias komanaa (CPL C)
prod: MOV A, 25H

Komanowvt nepeoauu ynpaenenus

B Ta6n. 13 nmpuBeneHsl KOMaH bl O€3YCI0BHOTO Mepexoa Mo IporpaMme.
Komanma JMP 2500h o6o3Havaet, 4To cieayromiei OyaeT BHITOMHATHCA KOMaH-
1, pacroiokeHHas 1o aapecy 2500h. B kauectBe addr MOXKHO yKa3bIBaTh CHM-
BOJIMUECKUE ajpeca, Hanpumep JMP table.

Komanna JMP addr ipu Tpancisinuu rporpammsel B cpene «<PROVIEW32y
aBTOMATHYCCKU 3aMEHSETCS KOMaHI0M abcomoTHoro mepexomaa AJMP addrll,
mmHHOoro mepexona LIMP addrl6 wmm xopotkoro mepexoga SIMP <metka>.
dopMmupyeTcs Ta KOMaHAa, KOTOpas Hawbosee MOIXOIUT JJIS JaHHOTO (ppar-
MeHTa mporpamMmbl. CooTBeTcTBEHHO KoMaHa CALL addr 3amensieTcss KoMaH 10
abcomoTHOro BhIzoBa moanporpammbel ACALL addrll wim miMHHOTO BBI30Ba
noanporpammbl LCALL addrl6.

Tabmanma 13
Komaner 6e3yciioBHOM Tiepeaau ynpaBieHUs
O0o3HayeHue Omneparus anoflfeill\f/l};, MKC
JMP addr [epexon o anxpecy addr 2
JMP @A+DPTR | I[lepexon no anpecy A+DPTR 2
CALL addr Br130B moamnporpamMmel ¢ aapecom addr 2
RET Bo3sBpar u3 noanporpaMmel 2
RETI Bo3sspart u3 npepsiBanuii 2
NOP [lycTas onepauus 1
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B tab1. 14 noka3zanbl KOMaHAbl YCIOBHOTO MEPEX0/ia MO MporpaMmme.

Tadomuna 14
Komansr yciioBHOTO nepexo/a 1mo mporpaMme
Meron anpecanuu Bpe
O6o3HaueHue Oneparus | 5| o e | M1,
ol £ & £ | Mxc
JZ rel [Tepexon, ecmu A=0 ToJIBKO aKKyMYJISTOP 2
JNZ rel [Tepexon, ecmm A=0 ToJIbKO aKKyMYJISITOP 2
DJINZ <byte>, rel JlekpemeHT OaiiTa u mepe- | + + 2
X071, €CJTH HE HOJb
CINE A, <byte>, rel [Tepexon, eciu A=<byte> | + + 2
CJINE <byte>, #data, rel | ITepexon, eciu + | + 2
<byte>=#data

IIpumep npocpammul
Halitu cyMMy NOJIOKUTENBHBIX YHCEII, XPAHAIIMXCA B TAMATH IPOTPaMM,
Y PE3YIBTAT PA3MECTUTH B AKKYMYJIATOP.

SNOLIST ; switch off generation of the listing file
$NOMOD51 ; switch off 8051 controller defaults and use...
SINCLUDE (..\inc\reg8s52.inc) ; ...another controller definition file (i.e. 8052).

ORG 0000h

jmp begin

ORG 0040h ;YCTaHOBKa aJipeca Hayajia mporpaMMBl
begin: mov R3,#20 ;pa3MEpHOCTb MacCUBa

mov R1,#0

mov R2,#0

mov DPTR,#Mass ;allpec MaccuBa
m1l: mov A,R1

movc A,@A+DPTR ;3arpy3Ka B aKK. 3JIEMEHTa MacCUBa

jb Acc.7,m2

add A,R2 ;IIpHOABIICHUE TIOJIOKUTEIILHOTO JIEMEHTa

mov R2,A ;COXpaHeHue cyMMbl B R2
ma2: inc R1

djnz R3,m1

mov A,R2

ORG 0400h ;YCTaHOBKA aJipeca Hauajga MacCuBa

Mass: DB 0,20,200,157,35,189,34,26,244,35,67,177,0,92,94,96,98,99,101,103,105
END
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Ilopsaook evinonnenus pabomot

1. Pa3paboTtaTh  aJirOpuT™ W HamMcaTh MporpamMmMy B cpefe
«PROVIEW32» B COOTBETCTBUU C 33JTaHUEM.

2. OTTpaHCAMPOBATH MOJTYYECHHYIO IPOrPAMMY.

3. BeimoaHUTE MporpaMMy B MOIIATOBOM PEKHUME M C TOYKAMU OCTAaHOBA,
oOpaTUB BHUMAaHHE HA TO, KAK U3MEHSETCS COACPKUMOE PETUCTPOBOM MaMsITH, a
Takke peructpa ¢iaros (PSW).

4. TIpocMOTpeTh MOJIYYEHHBIA pe3yJbTaT B PETUCTPOBOM MaMsTH U yOe-
JUTHCSI B TPABUJIBHOCTH BBITIOJIHEHUS TTPOTPAMMBI.

5. B nmporpamme BbIIETUTH KOMaH/IbI, UCTIONB3YIONTME npu3Haku C, Z pe-
3yJabTara, MPSIMYI PErHMCTPOBYIO, KOCBEHHYIO U HEMOCPEACTBEHHYIO ajpeca-
MO OTIEPAHJIOB.

3aoanus.

1. B mamsatu nporpamm pasmernieHsl 64 yucna. OToOparh MONOKUTEb-
HBIE YHCJIa C HYJIEM B TPEThEM pa3psle U pa3MECTUTh B CBOOOJHYIO 00JACTh
NaMATU JaHHBIX.

2. B mamstu mporpamm pasmerniensl 64 uyucia. OToOpaTh MOJOKUTEINb-
HbIE€ YETHBIE YMCIIa U Pa3MECTUTh B CBOOOIHYIO 00JIACTh NAMATH JAHHBIX.

3. B mamstu nporpamm pasmeniensl 64 uucna. [logcuntaTh KOIMYECTBO
MOJIOKHUTENBHBIX YMCET U MTOMECTUTh PE3YyJbTaT B CBOOOAHYIO 00JIACTh MaMSTH
JTAHHBIX.

4. B mamsti mporpamMm pasMmelneHsl 64 yucna. Haiitu cpennee apudme-
TUYECKOE TMOJOXKHUTENbHBIX YUCENl U MOMECTUTh PE3yJbTaT B CBOOOJHYIO 00-
JacTh NaMSTH JaHHBIX.

5. B mamstu nporpamm pasmenieHsl 64 yncia. OToOpaTh OTpUIIaTEIbHbIE
Yyclia ¢ HyJIeM BO BTOPOM pa3psizie U pa3MEeCTUTh B CBOOOHYIO 00J1acTh NaMsATH
JAHHBIX.

6. B mamsatu nporpamm pasmenieHsl 64 gucia. OToOpaTh OTpHUIIATEIbHBIE
YEeTHBIC YMCJIA U PA3MECTUTh B CBOOOIHYIO 00JIACTh MaMSITH TaHHbIX.

7. B mamsitu mporpamm pasmeinensl 64 uyucna. [logcuntarh KOJIUYECTBO
OTPULIATEIBHBIX YUCEN U MOMECTUTh PE3yJbTaT B CBOOOAHYIO 00JACTh MaMATH

JTaHHBIX.
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8. B mamsatu nporpamm pasmernensl 64 uncna. Haititu cpeanee apudme-
TUYECKOE OTPULIATETLHBIX YUCE U TIOMECTUTh PE3yJIbTaT B CBOOO/IHYIO 00JIaCTh
MaMATH JaHHBIX.

9. B namstu nporpamm pasmeniensl 64 yucina. Otobparh uncia 0oJiblie
25 1 pa3mecTuTh B CBOOOIHYIO 00JaCTh MaMSATH JaHHBIX.

10. B mamstu mporpamm pasmeleHsl 64 yucia. OToOpaTh 4uciia MEHbIIIe
40 1 pa3MeCTUTh B CBOOOTHYIO 00JIACTh MAMSITH JTaHHBIX.

11. B namartu nporpamm pasmeiieHsl 64 urncna. OtToOpaTh yncia KpaTHbIE
IIECTH U PA3MECTUTH B CBOOOJIHYIO 00J1aCTh MaMsITH JaHHBIX.

12. B mamsatu nporpamm pasmeieHbl 64 uucna. Halitu cymmy uucen
oosbinx 40 ¥ MOMECTUTH PE3YIbTAT B CBOOOHYIO 00JIaCTh TAMATH JaHHBIX.

13. B namsitu nporpamm pasmenensl 64 uucna. [logcunraTs KOJIMYECTBO
YETHBIX YHUCEI U IOMECTUTh PE3yJIbTaT B CBOOOAHYIO 00JIaCTh MaMATH TaHHBIX.

14. B namsitu nporpamm pasMeneHsl 64 uucna. [logcunraTs KOJIMYECTBO
Yyucell C eAUHUIECH B MATOM pa3psjie U MOMECTUTh Pe3yJIbTaT B CBOOOIHYIO 00-
JaCTh MaMSTH JaHHBIX.

Cooeporcanue omuema:

Otuer mo y1abopaTopHOi paboTe MODKEH COJepkKaTh OJOK-CXEMY allro-
pUTMA U TEKCT MPOTPAMMBI.

Konmponwsnwvie sonpocwi
1. HazoBuTe METOBI aipecaliui U OOBSICHUTE UX JIEHCTBHE.
2. Kakue omepaHapl MOTYT HCIIOJB30BATHCS B apU(IMETHUCCKUX OIepaIy-

ax?

3. UeMm otimmuarorcest komauasl RL A u RLC A?

4. Kak paboTaetr KOMaHJ1a JECATUYHON KOPPEKIUHU?

5. Kak ocymectBisiercss oOMeH JaHHBIMH C BHYTPEHHEW MaMsIThIO JaH-
HBIX?

6. Kak ocymiectBisieTcs 0OMEH JaHHBIMH C BHEITHEH MaMAThIO TaHHBIX U
MaMSITBIO IpOrpamMm?

7. Kakoe Haznauenne komang PUSH <src> u POP <dest>?

8. [ls xakuX omepaH10B MOXKHO HCITOIh30BaTh OMTOBBIC KOMAH IBI?

9. Kak paboraetr xomanga DINZ R6, m1?

10. Yem ormnyarorcd komauasl RET u RETI ?
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JIABOPATOPHAS PABOTA Ne3
IIporpaMmmupoBaHue yCTPOiiCTB BBOJAA-BbIBO/IA TUCKPETHBIX CUTHAJIOB.

L]env pabomol:

1.I3y4uTh CTPYKTYpy ¥ (PYHKIIMOHATHHBIE BO3MOXXHOCTH TapauIeIbHBIX
opToB MUKpOoKoHTpoJutepa AT89C51.

2. V3yunTh MOPSIIOK M OCOOEHHOCTH TPOTPaMMHUPOBAHHUS TIOPTOB MUKPO-
KOHTpOJLIEpA.

3.IToAroTOBUTH IPOrPaMMBI ¢ UCTIOIB30BAHUEM TIPOTPAMMHON CPEJIbI.

Ocoodennocmu padomsl nopmoe

OO6parienne K MopTaM BBO/A/BBIBOJA BO3MOXKHO C HCIIOJIb30BAHHEM KO-
MaHJ, ONIEPUPYIONTUX C 0AWTOM, OT/ACIbHBIM OUTOM U TIPOU3BOJILHON KOMOWHA-
et 6ut. [Ipu »TOM B Tex ciaydasix, KOTJa MopT SBJSETCS OMHOBPEMEHHO OIle-
pPaHIOM U MECTOM Ha3HauY€HUs pe3yJibTaTa YCTPOWUCTBO YIPABICHUS aBTOMATHU-
YECKH peaM3yeT CICIHAIbHBIA PEXUM, KOTOPHIA HA3bIBACTCS «UYTCHHUE-
MOAU(PUKAIMSI-3AMTUCHY». ITOT PEKUM OOpaIlIeHUs TIPETOIaraeT BBOJI CUTHAJIOB
HE C BHEIIHUX BBIBOJIOB MOPTA, & U3 €ro perucrpa-3amiesk, 4To MO3BOJISET HC-
KIIFOUNTh HEMPaBUILHOE CUMTHIBAHWE paHee BbIBeAeHHOU uHpopmaruu. Ilo-
TOOHBII MEXaHU3M OOpaIeHuUs K TOPTaM pealn30BaH B CIASAYIONINX KOMaHAaX:

ANL — noruueckoe U1, nampumep ANL P1, A;

ORL — moruueckoe NJIN, nanpumep ORL P2, A;

XRL — uckmouaroriee MJIN, nanpumep XRL P3, A;

JBC — mepexon, ecnu B aapecyeMoM OWTE €IWHMIIA, W TTOCICTYIOMIUN
copoc owura, narmpumep JBC P1.1, LABEL;

CPL — unBepcus 6uta, nHanmpumep CPL P3.3;

INC — unkpement nopra, Hanpumep INC P2:

DEC — nexpement nopra, Haripumep DEC P2;

DINZ — nexkpeMeHT mopTa W NEpexoi, €Clid ero COAECPKUMOE HE PaBHO
nymo, Hanpumep DINZ P3, LABEL;

MOV PX.Y, C — nepenaua 6uta neperoca B 6ut Y nopra X;

SET PX.Y — ycranoBka 6uta Y nopta X;

CLR PX.Y — cOpoc 6uta Y nopra X.
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[Ipu BBIMOTHEHUW TMOCIEAHUX TPEX KOMaH]| CHadaja CUUTHIBACTCS OaMT
W3 TIOpTa, a 3aTeM 3aIlMChIBACTCS HOBBIM OalT B peructp-3amienky. [Ipuaunoi,
0 KOTOPOM KOMAaHJIbl «4YTEHUE-MOAU(DUKALMI-3aMKUCh» O0ECIEYNUBAIOT pas-
JICJIbHBIN JOCTYI K PErUCTPY-3alleKe MOPTa U K BHEIITHUM BBIBOJIaM TIOPTA, SIB-
JSETCS HEOOXOAMMOCTh MCKIIFOYUTHh BO3MOKHOCTH HEMPABUIHBHOTO TPOYTCHUS
YPOBHEM CUTHAJIOB Ha BHEIITHUX BBIBOIAX.

lIpumepol npoepammuposanus nNopmos

1. CocTaBuTh MporpamMmy, 00ECIeUrBaIOIIyIO0 BBIBOJI Ha CBETOJIUOIBI CO-
crostHUS Tepekimodateneir SB1...SB8. CeeTomnoapl MOAKIIOYNM K JUHUSAM
nopta P2, a nepexitodarenu — k guHusm nopra P1L.

JIyis BKJIIOYEHHUS CBETOJMOJA HA €ro KaTojJ HEOOXOJMMO IMOoJaTh JIOTHYe-
CKHMU HYJIb, TIO3TOMY JIaHHBIC, MPUHSTHIC C TIEPEKIIoYaTeNIe, HeOOXOAMMO HH-

BEPTUPOBATb.

ORG 0000h

jmp begin

ORG 0040h ;yCTaHOBKa ajpeca Havyayia MporpaMMbl
begin: mov A,P1 ;9UTaeM COCTOSIHHE TIEPEKITIoYaTemNei

cpl A

mov P2,A ;BBIBOJIUM Ha CBETOIUObI

jmp begin

Kak m3BeCTHO OJHMM M3 HEIOCTATKOB MEXAHUYECKHUX IEPEKII0YATEIEH

aBigercs 3PpdeKT «apede3ra» KOHTAKTOB. Jpede3r KOHTAaKTOB y MepeKIroyaTe-
JICU TIPOSIBJISIETCS] B CHILY MX MEXAHUYECKUX CBOMCTB U 3aKJIFOYAETCS B TOM, UTO
MpY MEPEKIIFOYEHNH 3aMbIKAHUE KOH-
TAKTa MPOUCXOJUT HE MIHOBEHHO, a
MPOUCXOJIUT HECKOJIbKO CpabaThiBa-

HUH Tak, KaK TOKa3aHo Ha puc. 12.

Takum oOpa3om, MpuU BBOJE

» t

Puc. 12. Dppexm opebesea konmaxmos madopmaiy ¢ mepexouaTenci B

IU(PPOBYIO CUCTEMY BO3MOKHO MPO-

XOKJIEHWE HEe OJIHOTO CUTHAJIa O €r0 cpabaThiBaHUH, a HECKOJIbKUX. [ ycTpa-

HEHUsI ATOTO AP PeKTa MPUMEHSIOT Pa3InuHbIe YCTPOMCTBA 3aIUThI OT Jipedesra
KOHTAKTOB, HAIPUMEP PEATN30BAHHBIE HA TPUTTEPE.

MoXHO TakKe peaan30oBaTh NPOrPaMMHYIO 3alUTy OT Apede3ra KOHTaK-

ToB. Kak nmokassIiBaeT npakTuka, Bpems apedesra He npesbimaer 20 mc. IToato-
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My TIPHU OIMPOCE COCTOSTHUS TIEPEKITIOYATENsI BBOAUTCS BPEMEHHAs 3a/iepKKa Ha
BpeMs nposiBieHus dpdekTa apedesra.

Hampumep, ecnmu okugaeTcsi U3MEHEHUE COCTOSIHUS mepekitouarens SB1,
noakItoYeHHoro k nopty P1.0, u3 Hyns B eIUHUILY, TO IpOorpaMma 3aiiuThl OT
npebesra BRIMISIUT CIEAYIOIUM 00pa3oMm:

ml: jnb P1.0,m1 ;YUTAEM COCTOSIHHE TIEPEKITIOYATEIS
call del ;€CJIM coCcTosIHME |, TO 3anepikka Ha 20 McC
jnb P1.0,m1 ;eciu coctostHue onsATh 0, To mepexoa Ha M1

;ecir 1, TO MPOAOIDKEHNUE POTPAMMBI

2. CocTaBuTh Mporpammy npeoopa3zoBaHusi TBOMYHOTO KOAA B JTBOMYHO-
necATHYHBIA. JIBoMuHBIN KO 3amaeTcs nepexmodarensvu SB1...SB8, a nonu-
HO-JIECATUYHBIN OTOOpakaeTcsi Ha CEMHUCETMEHTHBIX HHAMKATOpax, padoraro-
[UX B peKUME JUHAMUYECKON UHIUKAIUY.

MakcumanbHOE YUCI0, KOTOPOE MOXKET OBITh 3aJaHO BOCHMHPA3PSIIHBIM
JBOMYHBIM KOjJoM 3T0 gucio 11111111b, uto cooTrBeTcTBYyeT AecITHUHOMY
yucity 255. B pesynbrate npeobpazoBaHus MOIydaeM TpU YHCIIA — €IUHMIIBI,
JECATKA W COTHHU, KOTOpBIE BBIBOJMM Ha WHAUKATOphl. [[1s mpeoOpazoBaHus
JIBOUYHOI'O KOJIa B IBOMYHO-JIECSITUYHBIN HUCTI0JIb3yEM KOMAaHAY JEJICHUS.

Komanga DIV npousBoauT nefeHue COAEPKUMOTO akkymynsropa A Ha
conepxkumoe peructpa-pacmmputens B. [locne nenenust akkymynsitop couep-
JKUT LEIYI0 YaCTh OT YaCTHOTO, @ PaCIIUPUTENIh — OCTATOK.

Hcxomnoe umcno, 3agaBaemoe mepekiarouarensmu SB1...SB8, kotopeie
MOAKIIIOUNUM K nopTy P1, mepechiiaeM B akKyMyJISITOp, a pe3yJibTar mpeodpaszo-
BAHUSI COXPAHUM B PETUCTpax.

lIpoepamma npeobpazosarus 080UUHO20 KOOA 8 OBOUYHO-0ECAMUYHBLIL

mov A, P1 ;3arpy3Ka UCXOJHOIO YuCia
mov B,#100 ;3arpy3Ka JIeJIUTeNs

div AB ;aenenne Ha 100

mov R3,A ;B R3 uncno coren

mov A,B

mov B,#10

div AB : neaedue Ha 10

mov R4,A ;B R4 uncno necsatkos
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mov R5,B ;B RS uncno equnaunn

Jl7is BBIBOJIA YMCEN HA WHIMKATOPHI HEOOXOAMMO COOpaTh CXemy, MOKa-
3aHHY10 Ha puc. 13. JluHaMuuyeckas MHIUKALUS OCYLIECTBIISIETCS I00YEPETHBIM
BKIItoueHueM uHaukatopoB U1...M4. B atom pexume kol BEIBOAUMON HU(PHI
TIOJIaeTCsl OTHOBPEMEHHO Ha BCE MHIUKATOPHI O JIMHUSM &...N, a muTaHue mo-
JAeTCs TOJIbKO Ha MHIUKATOP, COOTBETCTBYIOUIUI BBIBOAUMOM LU(ppe.

—1 P1.0|gmc | PO.O

—O
—lp11 P0.1—0
—lp12 P0.2—0
—lp13 P0.3—0
—1 P14 P0.41—O
—lp15 P0.5 0
—lp1s P0.6 0 ]
— P1.7 PO.7—O—?K1 K2 )KS (@) K4
+5B
—{RxD P27 —o—ozl
—1 TxD P2.6 _O_OC u 150 u3 W4
] P2.4 f
e ean AN Y A A (R
R s gy AR AR AR T
—] WR P2l—o—oy . h e . h J|a . Jn Ja .
—1 RD P2.0 —O==0O

Puc. 13. JJunamuuecxas unouxayus

Hanpumep, ecinu BBIBOASTCS COTHHU, TO BKItOYaeTcss uuaukarop M2, eciou
necatku — U3, ecnu enunniisl — 4. Ha unaukatope M1 BeiBoasiTCs Thicsiuu. B
HaIlleM CJIy4ae YMCJIO ThICSY BCErJa paBHO HYJIIO, MMOATOMY Ha wHAuKatop M1
Bcerjia BoIBOAUTCS O UM €ro MOKHO HE BKJIIOYATh.

JIns BKJIIOUEHUSI MHIAUMKATOpa HEOOXOJMMO Ha 0a3zy COOTBETCTBYIOIIETO
tpausucropa Ki mogarh ypoBeHb JIOTHYECKON eIMHUIIBI. BpeMenHast tuarpamma
paboThl MHAMKATOPOB MpUBEEHA Ha puc. 14.

B kaxapii1 MOMEHT BpEMEHH BKJIIOUEH TOJIBKO OJIMH MHAUKATop. Ecnu va-
CTOTa MepekIoueHus Kiatouei 6osee 50 I, To yenoBeueckuil rjia3 He BOCIPH-
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HUMaeT MeJlbKaHue. B 3ToM citydae SipKOCTh CBEUEHUSI MHAMKATOPA MPONOPLU-
OHaJIbHa KO3((UIIUCHTY 3aroJIHEHHs K, KOTOPBIA ONpPEeNaeTCs] BhIpaKCHUEM

— BpEMS 3aKpBITHSL.

t
k = t”ﬂ , THE Toryp — BPEMS OTKPBITUS TPAH3UCTOPA, a0y

EEL A
I[J'Iﬂ 3a1aHUsI BpeMeHI/I OTKpI)ITI/IH TpaH3I/ICTOpa MOXXHO HCIIOJIB30BaTh HpO-

IPaMMHYIO 33ICPKKY.

Kox

— . . . . .

K1 [ [ L
K2 [ ]

K3 [

K4 [

Puc. 14. Bpemennas ouacpamma

Kax roBopusioch Bblllie, B peTUCTpax XpaHSATCA YHUCIIa, COOTBETCTBYIONINE
KOJIMYECTBY COTEH, JIECATKOB M EAUHUIl. DTH YHCJIA TPEACTABICHBI JTBONIHBIM
kozoM. UToObl chopmupoBath nudpy Ha UHAMKATOPE HYKHO BBIMOJIHUTH TIpe-
oOpa3zoBaHue KoAa HUPPHI, XpaHAIIEHCS B PETUCTPE, B KOJ JJII CEMUCETMEHT-
HOTO MHAMKaTopa. Hambosee ymoOHO uist 9TOM IENIM MCIOJIb30BaTh TaOIUILY.
Tabnuia cOCTOUT U3 ACCATH CTPOK. B KaKI0# CTpOKE XpaHUTCS CEMUCETMEHT-
HBIN KOJI, COOTBETCTBYIOIIEH IU(PHI. B HyJEeBOI CTpOKe — KOJI HYJIS, B IEPBON —
KOJI C/IMHMIIBI U TaK Jajee.

Jlns popmupoBanus 1udpsl 0 HEOOXOMMO BKJIFOYHUTH CETMEHTHI @, b, C,
d, e, f ungukaropa (cm. puc. 13), mudpsr 1 — cerments b, ¢, udper 4 — b, ¢, f, g
U TaKk Jajnee. DTO OCYIIECTBIACTCS MOJauel JIOTHUECKOTO HYJISI Ha COOTBET-
CTBYIOIIUM cerMeHT. TakuM oOpaszom, Jisi BhIBOAA HU(P HYKHO MOJATh CIEIy-
IOLINE KOJIBI:

[Mudpa 0 — ko 00000011b = 03h,

udpa 1 —xox 10011111b = 9Fh,

[udpa 2 — xox 00100101b = 25h,

[Mudpa 3 — ko 00001100b = 0OCh,
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[Mudpa 4 — xox 10011000b = 98h,
udpa 5 — kox 01001000b = 48h,
[Mudpa 6 — ko 01000000b = 40h,
udpa 7 — xox 00011111b = 1Fh,
[Mudpa 8 — kox 00000000b = 00h,
Hudpa 9 — xox 00001000b = 04h.
[Tomy4yeHHBIC 3HaYEHUS KOJIOB JIJISi CEMHCETMEHTHOTO MHIUKATOpa pa3Me-
CTHM B 00JIACTH TIaMATH IPOTpaMM B BUIE€ TaOJIHUIIBI C CHMBOJIUYECKIM UMEHEM
KOD:
KOD: DB 03h, 9Fh, 25h, 0Ch, 98h, 48h, 40h, 1Fh, 00h, 04h
JIJist 9TeHUS TaHHBIX W3 TaMSATH TPOrPaMM HCIIONB3YETCS PErUCTp yKa3a-
Tenb AaHHbIXx DPTR u xomanga nepecbuiku MoOVC. Jlanee npuBeneH GparMeHT
IPOrpaMMBbI TPEOOPa30BaHUSA JACCATUIHOTO KOJA, KOTOPBIA XpaHUTCS, HAIpPH-
Mep B peructpe R5, B K0/ CEeMUCErMEHTHOTO MHANKATOPA U TIEpe/layu ero B pe-
ructp R2.
mov DPTR,KOD ;3arpy3Ka ajipeca TaOJIUIIbI
mov AR5
movc A,@A+DPTR
mov R2,A
Takum 00pa3zoM, moiHas TporpamMma MnpeoOpa3oBaHMs TBOMYHOTO KO,
3aJ1aBacMOT0 TIEPEKITIOYATEIIIMA, U OTOOpPaXCHUE €r0 B JBOWYHO-IECATUYHOM
dbopme Ha CeMHCETMEHTHBIX HHUKATOpaXxX MPUBEEeHA HUXKE.
ORG 0000h
jmp begin
ORG 0040h ;YCTaHOBKa aJipeca Hayajia IporpaMmbl
IIpoepamma ocrhosHo20 yukia
begin: mov A,P1 ;4MTAEM COCTOSIHUE TIEPEKITIOYaTENEN
;IIpeoOpa3oBaHKE TBONYHOTO KOJ/IA B IBOWYHO-ICCATHYHBIH
mov B,#100
div AB
mov R3,A ;B R3 uncno coren
mov A,B
mov B,#10
div AB
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delay:
dell:

KOD:

50

mov R4,A ;B R4 uncno necsaTkos

mov R5,B ;B RS uncno egununig
mov DPTR,KOD ;3arpy3ka aapeca TaOIuIIbI
mov A,R3 ;(bOpMUpPOBaHNE CEMUCEIMEHTHOIO KOJ/Ia COTCH
movc A,@A+DPTR
mov P2,A
setb P0.6 ;BKJIIOUEHHUE TpaH3ucTtopa K2
call delay
clr PO.6 ;BBIKITIOUEHHE TpaH3ucTopa K2
mov A,R4 ;dopmHpoBaHHE CEMUCETMEHTHOTO KOJIa IECSITKOB
movc A,@A+DPTR
mov P2,A
setb P0.5 ;BKIIFOYeHHE TpaH3ucTopa K3
call delay
clr PO.5 ;BBIKJTFOUCHHE TpaH3ucTopa K3
mov A,RS ;bopmupoBaHHE CEMUCETMEHTHOTO KOJla €IMHHUII
movc A,@A+DPTR
mov P2,A
setb P0.4 ;BKIIFOUCHHE TpaH3ucTopa K4
call delay
clr P0.4 ;BBIKITIOUCHHE TpaH3ucTtopa K4
jmp begin
Tloonpoepamma 3a0epaicKu Ha BKIIOYEHUE
mov R7,#20
mov R6,#150
djnz R6,$
djnz R7,dell
ret

brox neuzmennvix oannvix

DB  03h, 9Fh, 25h, OCh, 98h, 48h, 40h, 1Fh, 00h, 04h



Ilopsaook evinonnenus pabomot

Yacrs |

1. VByuuTh yCTPOWMCTBO W MOPSIOK MPOTPAMMHUPOBAHHS IMOPTOB BBO-
J1a/BBIBO/IA.

2. Co31ath MporpaMMy, pean3yIoNIyi0 MOCIeI0BATEIIBHOE IMKINYECKOE
BKJIFOUCHHNE CBETOAMOJIOB «OCTYIIMI OTOHB». BpeMs CBEYEHHUSI CBETOIUOMIOB M
3aJIeP KKy Ha MEPEKITIOUCHIS 337]aBaTh C TTIOMOIIBIO MPOTPAMMHBIX 3aEPKEK.

3. [IpousBecTu OTIAAKY MPOTPAMMBI B KOHTPOJLIEpE.

4. ITpoieMOHCTPUPOBATH PE3ybTaT PabOTHI IPETIOAABATEITIO.

Yacrs 1

1. Peanm3oBaTh BBIBOJ Ha CEMHCETMECHTHBIC HMHIUKATOPHI B PEKUME JIH-
HaMWYECKOW WHIWKAIMKM KOJIMYECTBO BKIIOUEHUH mepekmodareneii SB1... SB3.
[lepexmrouatenem SB1 ¢opmupoBats enunuibl, SB2 — necarku, SB3 — cothu.
[Ipu ompoce cocTosiHUS MepekiIovaresel HeoO0X0IUMO MCIOJIB30BaTh 3aIIUTY
oT apebe3ra KOHTAKTOB MPHU MEPEKITIOUEHNN B HOJIb M B CIUHUITY.

2. [Ipon3BecTr OTIIAKy IPOTPAMMBbI B KOHTPOJLIEPE.

3. [IponemMoHCcTpUpPOBATH pe3yabTaT pabOTHI MPEMO/IABATEIIO.

Cooepoicanue omuema.

Otuer mo yabopaTopHOi paboTe MOJDKEH COJepkKaTh OJOK-CXEMY aliro-
PUTMOB | TEKCT TPOTPAMM.

Konmponwvuwie éonpocul

1. OObsicHuTe TPUHIUIT PpabOTHl pEeXHUMa «UTEHHE-MOIUDUKAIUS-
3aIrChy.

2. Kakoe Ha3Ha4YeHHE UMEET pEerucTp-3amienka?

3. Kakue koMaHABl MCTIONB3YIOTCA AJISl UTEHHUS JaHHBIX U3 MaMSTH TPO-
rpamm?

4. TlosicauTe MPUHIUI PabOTHI peKUMa TUHAMUYECKON MHIANKAIINU.

5. Kak paboTaioT ceMruCerMeHTHbIE HHIUKATOPbI?

6. Kak BwImonHseTcss mpeoOpa3oBaHWE IBOMYHOTO KOJa B JIBOMYHO-
ECATUYHBINA?

7. Kak BbIMosiHAETCS TpeoOpa3oBaHuE JIBOMYHOIO KOAA B KOJ CEMHCET-
MEHTHOI'0 MHAUKaTOpa?

8. Uto Takoe apede3r KOHTAKTOB U KaK OCYIIECTBUTD 3aIUTy OT HEro?

9. Kak 3amaercs sipKOCTh CBEUEHUS MHIUKATOpa?

10. Yro Takoe k03¢ HULIMEHT 3aMOJTHEHUS UMITYIbca?
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JIABOPATOPHAS PABOTA Ne4
N3y4enne pe:xumMoB padoThI TaiiMepoB MUKPOKOHTpoJLIepa AT89CS51

L]env pabomol:

1. U3yuuth CTpYyKTypy H (QYHKIMOHAIBHBIE BO3MOYKHOCTH TailMEpOB
MuKkpokoHTposuiepa AT89CS51.

2. VI3y4nTh MOPSIOK IPOTPAaMMHUPOBAHHUS TATMEPOB MUKPOKOHTPOJLIEpPA.

3. [ToAroTOBUTH MPOTPAMMBI C UCTIOIH30BAHUEM IIPOTPAMMHON CPEIIbI.

Taiimepuvl/cuemuuku

B cocraBe cpencteB MCS-51 umerorcst mapbl BOCBMHUPA3pSAIHBIX pEru-
cTpoB ¢ cumBondyeckumu umenamu THO, TLO u TH1, TL1, na ocHoBe KOTO-
phIX (YHKIMOHUPYIOT JBAa HE3aBUCHMBIX MPOrpPaMMHO-yIpaBisieMbIX 16-
OUTHBIX TaiiMepa/cueTyuka coObITHil. Ko/l BeTMYMHBI HauyalbHOTO CYETa 3aHO-
cutcst B peructpsl T/C mporpammuo. B mporecce cuera colep:KUMOE peru-
ctpoB T/C unkpementupyertcs. [Ipu3HakoM OKOHYaHHUS CYETa, KaK MPaBUIIO,
aBisieTcs nepenoyineHue peructpa T/C, T. €. mepexoi €ro CoeP>KUMOTO U3 CO-
CTOSIHHSI «BC€ €IMHUIBI» B COCTOsIHME «Bce Hynm». Bece peructpet THO, THI,
TLO, TL1 mocTymnHbI MO YTEHHUIO U MPH HEOOXOJUMOCTU KOHTPOJb JTOCTHUXK E-
HUA TpeOyeMOil BETUYUHBI CUETa MOKET BBIIOJIHITHCS MMPOTPAMMHO.

IIpu pabote B kauectBe TaiiMepa coaepkumoe T/C UHKpEeMEHTHpPYETCS B
KQKJIOM MAaIllMHHOM IIMKIIE, T.€. Yepe3 Kaxiable 12 mepuoaoB pezoHartopa. IIpu
paboTe B KauecTBe cueTunka coaepxkumoe T/C MHKpeMEeHTUpYeTCs MO BO3JIEH-
cTBUEM Iepexoaa u3 1 B 0 BHEIIHEr0 BXOJHOIO CUTHAJIA, [T0/IaBAEMOI0 Ha COOT-
BercTBytomumi (TO, T1) BeIBOJ MuKpokoHTposuiepa. ConepkumMoe cueTynka Oy-
JIET YBEJIIMYEHO B TOM CJIy4ae, €CJId B MPEAbIAYIIEM LIKKIIE ObUI CUMTAaH BXOJHON
CUTHAJI BBICOKOTO ypoBH4 (1), a B ciienytoieM — curaain Huskoro yposs (0). Ha
pacno3HaBaHHUeE Nepernaga BXOJHOro CUrHaia TpeOyeTcsl 1Ba MalIMHHBIX [UKIIA U
MaKCHUMajbHasl 4acTOTa BXOJHBIX CUTHAJIOB paBHa 1/24 yacToThl pe3oHaropa. Ha
JUTUTEIHHOCTH TIEPHUO/IA BXOIHBIX CUTHAJIOB OIPAaHUYEHHI CBEPXY HET.

st ynipaBnenust pexkumamu pabotel T/C u 171 opraHu3amnuyl B3anuMo-
JEUCTBUS TAMMEPOB C CUCTEMOW IIPEPBIBAHUS UCIIOJIB3YIOTCS JBA PErUCTpa CIIe-
nuanbHbIX (QyHKUUA: peructp pexuma padotst TMOD u peructp ympasie-
Hust/ctatyca Taiimepa TCON.
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O6o3nauenune pa3psaoB peructpoB TMOD u TCON npuBeneno B TabiI.

15 u 17. Ha3znauenue pa3psioB perucTpoB IpuBeieHo B Tab. 16 u 18.

Taomuna 15
Peructp pexxuma paOoThI
TMOD.7 TMOD.6 TMOD.5 TMOD .4
—_ g T/C1 g T/C1 g T/C1 g T/C1
TMOD.3 TMOD.3 TMOD.3 TMOD.3
g T/CO g T/CO g T/CO g T/CO
O6o3HaueHue GATE1l C/T1 M MO
Tabnuma 16
Hasnauenue pazpsgor peructpa TMOD
butet HaHﬁ;:OBa_ Hasznauenue 6utoB [Ipumeuanue
0,1 MO-M1  |Onpepensror ogun u3 4-x PEKHUMOB
4.5 pab6otsl, otaensHo A T/C1 u T/CO
Ml MO Pexum
0 0 0
0 1 1
1 0 ’ Bce Guthl ycranaBnu-
BalOTCSI TIPOTPAMMHO:
1 1 3 outsr 0-3 ompenensroT
CIT o Onpenensior paboTy B KaYecTBe: pexum paboter T/CO,
2,6 O 1 C/T0, C/T 1 =0 — raiimepa Outhl 4-7 — pexuM pa-
C/TO, C/T 1 =1 — cueruuka ooter T/CI.
Paspemaer ymnpaBiATh TaMepoM OT
BHemHero BbiBoga (INTO- nms T/CO,
3,7 GATE INT1 - ans T/C1).
GATE = 0 — ynpaBieHue 3anpemieHo
GATE =1 — ynpanenue pa3pemnieHo
Tabmauma 17
Peructp ynpasnenwusi/craryca taiimepa
butbt TCON.7|TCON.6|TCON.5| TCON.4| TCON.3|TCON.2| TCON.1|TCON.0O
O6o3nauenue | TF1 TR1 TFO TRO IE1 IT1 IEO ITO
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Tabnuma 18
Hasnauenue pa3psaos peructpa TCON

Haume-
butel Haznauenue 6utos IIpumeyanue
HOBaHUE
6 TR1 bute! ynpasnenus TaiiMepaMmH. butel ycranaBiauBatoTca U coOpa-
4 TRO TR=1 — myck Taiimepa, ChIBaloTCsl  mporpammuo.  Jlo-
TR=0 — cron Taitmepa CTYIIHBI [10 YTEHHUIO.
7 TE1 butel cOpaceiBaroTCs U ycTaHaB-
5 TFO @naru nepenonnenus T/C. JIUBAIOTCS  aIlapaTHO M IMpo-
I'PaMMHO. /[OCTYIIHBI IO YTEHHUIO.
burtsl, onpenenstone BUI Ipephl-
BaHus 1o BxoxaM INTO, INT1:
butel ycranaBiuBaioTca U copa-
2 IT1 |IT=0 — mnpepsiBaHue MO YPOBHIO

CBIBAKOTCA IIPOrpaMMHO
0 | ITO |(uuskomy) POIP

IT=1 — npepeiBaHue 1O (PPOHTY
(mepexon u3 «1» B «0»)

JloCTyIHBI 110 YTEHUIO.

®naru 3ampoca BHEIIHUX Mpephl-|BUTHI cOpackIBarOTCS M yCcTaHaB-
Banuii INTO, INT1. YcranaBnuBa-|nuBaroTcsi ammapatHo W Mpo-
10Tcd 1o cpe3y curdana INT IPaMMHO. /[OCTyIHBI 10 YTEHUIO.

3 IE1
1 IEO

Ipumeuanue: outel 4,5 orHocsatcs k T/C 0; 6uter 6, 7 - x T/C 1. burs 0,1
onpenenstoT BHelHue npepbiBanus 1o Bxoay INTO, 6utst 2,3 — mo Bxoay INTL.

@mnaru nepenonnenus TFO u TF1 ycraHaBnuMBaroTCs amnmapaTHO NP Tie-
penonHenun cootBercTByronux T/C (nmepexon T/C u3 cOCTOSIHUS «BCE €AUHU-
1b» B COCTOSIHUE «BCE€ HyJNW»). Eciiu mpu 3TOM npepbIBaHUE OT COOTBETCTBYIO-
niero T/C paszpemieHo, To yctaHoBka (puiara TF Bbi3oBeT mpepniBanue. dnaru
TFO u TF1 cOpachiBatoTCsl anmapaTHO MpU Tepeade yrnpaBieHHUs MporpaMMme
00pabOTKKH COOTBETCTBYIOLIETO MPEPHIBAHMUS.

Onaru |IEO u IE1 ycTanaBnmBaroTcst annapaTHO OT BHEUIHUX MPEPhIBAHUN
WU MPOTPAMMHO ¥ WHUIIMUPYIOT BBI3OB MPOTpaMMbl 0OpaOOTKH COOTBETCTBY-
foiero mpepbiBanus. COpoc 3TUX (Gi1aroB BHITIOIHACTCS anmapaTHO TPH 00CITy-
YKUBAHWUU MPEPHIBAHUS TOJIBKO B TOM CIIy4ae, KOT/la MpephIBaHUE ObIJIO BBHI3BAHO
no ¢poHTy curHana. Eciu nmpepsiBaHue ObIJIO BBI3BAHO YPOBHEM CUTHAJIa Ha
Bxoze INTO (INT1), To copoc ¢uara |IE momkHa BBEIIOIHATE Tporpamma 00CITy-
JKUBAHUSI TIPEPHIBAHMS, BO3JICUCTBYSI HA UCTOYHHK TPEPHIBAHUS ISl CHATUSI UM

3alrpoca.

54



Peoicumvr pabomer T/C

Pexxum paboter kaxxaoro T/C onpexaensercs 3uadenneMm outoB MO, M| B
peructpe TMOD. T/CO u T/C1 umerot ueThipe pexkuma padoTsl. PesxumMbr pabo-
Th1 0, 1, 2 ongunakoBbl s oooux T/C; T/CO u T/C1 B 3TUX pexuMax IMOJTHO-
CTBbIO HE3aBUCUMBI ApyT oT apyra. Padora T/CO u T/C1 B pexxume 3 paznuyHa.
[Tpu sToM ycranoBka pexkuma 3 B T/CO Biusiet Ha pesxkumbl padboTsl T/C1.

Pexum 0. T/C B pexxume 0 mpenctaBisieT co00i yCTPONCTBO Ha OCHOBE
13-pazpsnHoro peructpa U (GYHKIMOHAIBHO COBMECTHMM C  TaiiMe-
pom/cueTunkoM cemerictBa MK48 (8-pa3psaaHblil TailMep/cCUeTYUK € Mpeaein-
TeneM Ha 32).

13-pazpsansiii peructp cocrout st T/CO u3 8 paspsanos peructpa THO u
5 mmaamux paspsgos peructpa TLO, a nns T/C1 — u3 8 paspsanoB peructpa TH1
U 5 muagmux paspsiioB peructpa TL1. B aToM pexxuMe GyHKUIUIO JEIUTENS HA
32 BeimoaHAT peructpsl TLO, TL1. OHu SBASAIOTCSA MPOrpaMMHO AOCTYIIHBIMH,
HO HaJ0 MOMHUTh, YTO 3HAYaUIUMU B pexxume O SBISIOTCA TOJNBKO MATh MJaj-
mux paspanoB peructpoB TLO, TL1. Cuer Haunnaetcs npu ycraHoBke outa TR
peructpa TCON B cocrosinue «1». IIpu HEOOXOAMMOCTH YINPABICHUS CUETOM
u3BHe out GATE peructpa TMOD ycranaBnuBaetrcsi B coctosinue «1». Torma
npu TR=1 cuer Oyzaet pazpeuieH, eciu Ha Bxone INTO (mns T/CO) unm INT1
(mmst T/C1) ycranoBneHO cocTosiHUE «1» U OyneT 3ampelieH, eciid yCTaHOBJICHO
coctosaue «0». YcranoBka outa TRO gimsg T/CO u TR1 mnga T/C1 B coctostHue
«0» BeikirogaeT T/C HE3aBUCUMO OT COCTOSIHHS APYTUX OUTOB.

[Tpu nepenonnenun T/C (nepexon coaep:xxkumoro peructpa T/C u3 cocro-
SIHUSI «BCE €IMHUIIBD) B COCTOSIHUE «BCE HYJIN») ycTanapiuBaetcs diar TFO mos
T/CO unu TF1 gns T/C1 B peructpe TCON.

Pexxum 1 ananornueH pexumy 0. OTauyue COCTOUT B TOM, YTO YCTAHOBKA
pexxuma 1 npeBpamaer T/C B ycTpoicTBO Ha OCHOBE 16-pa3psiiHOTO perucTpa.
Jns T/CO peructp coctouT u3 nporpammHo aoctynHsix nmap TLO, THO, nus
T/C1 u3 nporpammuo goctynHbix map TL1, THI.

Pexxum 2. B stoMm pexxume T/C mpeacraBisieT co00il yCTpOKWCTBO Ha OC-
HoBe BochMupaspsiaHoro peructpa TLO mias T/CO u TL1 mna T/CI. Tlpu kax-
nom nepenonnennn TLO, kpome ycranoBku B peructpe TCON ¢umara TFO,
IIPOUCXOIUT aBTOMAaTHYECKH nepe3arpyska coaepxumoro u3z THO B TLO. CooT-
BercTBeHHO 111 T/C1 mpu nepenonnenun TL1 B peructpe TCON ycTanapiu-
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Baetrcs ¢iar TF1 u npoucxoaut nepesarpyzka TL1 u3z THI1. Peructper THO u
TH1 3arpyxkatorcs nporpammuo. Ilepesarpyska TLO uz THO u TL1 uz THI ne
BIIMsAET Ha conepxkumoe peructpos THO u THI.

Pexxum 3. T/C1 B pesxxume 3 3a0JI0KUPOBaAH U MPOCTO COXPAHSIET CBOM CUET
(3Hauenue koxaa B peructpe T/C). DpdexT Takoii ke, kak npu ycraHoBke TR1=0.

T/CO B pexume 3 npeacrTaBisieT co00ii ABa HE3aBUCUMBIX YCTPOMCTBA Ha
ocHOBe BochbMmupazpsaHbix peructpoB TLO u THO. YcrpoiicTBo Ha ocHOBE pe-
ructpa TLO MoxxeT paboTaTh B pexuMe TaiiMepa U B peKUME CUeTYMKa. 3a HUM
coxpanstorcs Bce 0uThl ynpasienus T/CO, oHO pearupyeT Ha BO3JIEHCTBUS 1O
Bxogam TO, INTO. Ilpu nepenmomnenuu TLO ycranaBmuBaetrcs ¢uar TFO.
YerpoiictBo Ha ocHoBe peructpa THO mMoxeT paboTaTh TOJBKO B PEKUME Tail-
Mepa. OHo ucnons3yeT 6ut BriatoueHus: TR1, nmpu nepenonuenun THO BeicTaB-
asiet ¢nar TF1. Jpyrux OutoB ynpasieHus: ycrpoiictBo Ha ocHoBe THO B aTOM
pEeXKUME HE UMEET.

VYceranoska T/CO B pexum 3 nuiaet T/C1 ourta Brmoyenus TR1. [Tosto-
my T/C1 B pexumax 0, 1, 2 npu GATE1=0 Bcerja BKJIIOYEH U MpU MEPETIOTHE-
Huu B pexxumax 0 u 1 T/C 1 oOHynsieTcs, a B pexxuMme 2 mepesarpykaeTcsi He
yctaHaBiuBas (iar, ecnu T/CO HaxoauTes B pexume 3.

IIpumep npoecpammuposanus matimepos

CocraButh mporpammy, obecneunBaroiryto ¢opmupoBanue MM cur-
Hana Ha jguHud nopta P0.3, KOTOpBIA MCTOIB3yeTCS A YIPaBICHUS TPAH3U-
CTOpHBIM KJtouoM. I[Iporpamma nomkHa obecrieuynMBaTh PEryIupoBaHUE KOd(d-

urmenTa 3anonHeHust Koy B %, KOTOPBII ONPEACIACTCS Kak OTHOLICHUE [UTH-

T

TEeIbHOCTH UMIYJIbca K mepuoay noBropenus K., =-2"€100% — BenuuuHa
3an )

wum

oOpaTtHasi CKBaXXHOCTH Q UMITYJILCOB.

®opma curnana 1M nokazana Ha puc. 15, rne T,,,,,,,

— nepuon LHINM,

T — BpEMsI OTKPBITHS, TmKP — BpeMs 3akpeiTus kirova. Ilepuon MM

omxk
JOJDKEH OCTaBaTbCA ITIOCTOSAHHBIM, T.€C. JOJIDKHO CO6HIO)13TBCH YCJIOBHC
T = Tomic + T3a1<p-

B kaudecTtBe yctpoiicTtBa, dopmupyromero T,

omk B T3qip HCHONB3yEM

taiimep TO mukpokoHTposuiepa. B kaduecTBe ycTpoiicTBa, 3aaaromiero kodddu-

OUCHT 3aIlIOJIHCHUA, 6YI[6M HUCIOJb30BaATh ABYXIIO3MIMOHHBIC TICPCKIIOYATCIIN
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SB1...SB4 nabopaTopHOTO cTeH/a, KOTOPhIE MOAKIIOYAM K JuHusAM Topta P1l. Tak

KaK HCIIOJIb3YETCsI YEThIPE TIEPEKITIOYaTENsl, TO MOXKHO TMOJYIHTh 2% =16 Pa3TUYHBIX
KOMOWHAIWH, U, ciaeaoBaTenbHO, 16 3HaueHu ko3¢ dunmerTa 3anoanenus. Kaxmaomy
3HAYEHUIO JBOMYHOTO KOJa CTaBUTCS B COOTBETCTBUE KOA(P(DUIIMECHT 3arOTHCHWS,
HarpuMep, Kak moxkasano B Tabm. 19.

A
v TLUMM

\ 4

<
<

\4

\4

Puc. 15. @opma cuenana LLHIUM

Tab6muma 19
Kon 0|12 3|4 |5|6|7|8|9(10|11(12|13|14| 15
Kga'r % | 0|7 |13|20(27|33|40|47|53|60|67|73|80|87|93| 100

AnTropuTM paboThl POrPaMMbl COCTOUT B cienayromiemM. C mepexirovare-
JIEd CUMUTHIBACTCS 3HAYEHUE KOAA KOA((UIMEHTA 3alOJHCHUS M OCYIIECTBISCTCS
3arpy3ka MepeMEHHBIX JUIsl TaliMepa, COOTBETCTBYIOIIUX Koddduuuenty. Ha nuauum
nopta P0.3 BeicTaBisieTcsl BBICOKMI ypoBeHb (J10T.1) M 3amyckaercst Taiimep Ha

BpEMsI, COOTBETCTBYIOIIEE BPEMEHU OTKPBITUS TpaH3ucTopa T, [Io ncreue-

omkK *
HUU 3TOTO BPEMEHM TaliMEpP BBI3BIBAECT IMPEPHIBAHME MPOTPAMMBbI, HA JIMHUU
nopta P0.3 BbicTaBisieTcss HU3KUN ypoBeHb (j0r.0) M 3amyckaercsl TaiMep Ha
BPEMsi, COOTBETCTBYIOLICE BPEMCHH 3aKPBITHS TPAH3UCTOPA T;4,,. amee mpo-

L[ECC TOBTOPSIETCA.

BrinonnuM pacyer nmapaMeTpos, 3arpykaemeix B TauMep. IIpenmnonoxum,
yTOo HaM HeoOxoaumo chopmupoBarh [IIMM c gwacrotoii 1 xI'1, yTOo cooTBeT-
ctByeT nepuoay 1 mc. Jng kaxmoro 3HaueHus: KodQPuimeHTa 3arnoIHEHUS BbI-

YUCIISIEM 3HAUCHUA T uT

omK 3akp*
Kak roBopuioch Belllie, Ipu paboTe TailMepa €ro COAEPKUMOE HHKpe-

MCHTHUPYCTCA B KAKIAOM MAIIMHHOM IHKIIC, T.C. YCPC3 KAKIABIC 12 NEpuoa0B 1ec-
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HepaTopa. B cTeHne ycTaHOBIIEH 3aJarouiuii reHeparop ¢ yactoToil 24 MI'n
(nepuog 0,5 Mkc). CrnenoBaTebHO, MHKPEMEHT TaliMepa BBIMOIHIETCS KaXKIble
6 Mkc. Bpruncisem KOIWYECTBO OTCUYETOB TaliMepa Jisl BHINIOJIHEHUs Tpedye-

MBIX 3HAYEHUU T, u’l

OmK 3aKp "
Taiimep umeeT deTbipe pexkuma paboThl. Jljia maHHOMN 3a1a4yll BRIOMpaeM
pexum 1, B KOTOpoM Tailmep paboTaeT Ha OCHOBE 16-pa3psaHOrO perucrpa u

coctouT u3 nporpammuo goctynubix nap THO, TLO. Ecnu B Taiimep 3arpy3uTsb

yuciao O, TO OH BBINOJHHUT 210 — 65536 orcuero m BEZOBET IpepbIBaHUE.
Omnpenensiem uncno N, 3arpyxaemoe B TaliMep, Kak pasHOCTb MEXIY YHCIOM
65536 1 BEIYUCICHHBIM YHCIIOM OTCUETOB Taiimepa. Hanpumep, it K, =20%
YHCJI0O OTCYETOB HA OTKpHITHE paBHO 33, Torma N, =65536 - 33=65503 (B
nrectTHaaaTepuaHoM npeactapienun FFDFh). Takum oOpa3oM B crapmuii pe-
ructp THO 3anmceiBaeM uuciio FFh=255, a B mumammmii peructp TLO — uuncio

DFh=223. Ananorn4uo onpezenstorcs 3uaueHust N ;4 ,. Pesynbrarsl Bhrunc-

JeHul npuBeneHsl B Tabs. 20, B KOTOPO# yKa3aHbl 3HaYEHUS TOJIBKO JIJIST MJIaJI-
HIEro perucTpa Taumepa.

Ta6mnuma 20
Yucio Yucio
Ko K % Tomes | Vsaxps | orcueros | orcueroB | Ny | N 3aKp
MKC MKC Ha Ha
OTKDBITHE | 3aKPBITHE
0 1 10 990 2 165 254 91
1 7 67 933 11 156 245 100
2 13 133 867 22 144 234 112
3 20 200 800 33 133 223 123
4 27 267 733 44 122 212 134
5 33 333 667 56 111 200 145
6 40 400 600 67 100 189 156
7 47 467 533 78 89 178 167
8 53 533 467 89 78 167 178
9 60 600 400 100 67 156 189
10 67 667 333 111 56 145 200
11 73 733 267 122 44 134 212
12 80 800 200 133 33 123 223
13 87 867 133 144 22 112 234
14 93 933 67 156 11 100 245
15 99 990 10 165 2 91 254
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Homydenusie 3Ha4eHUSA Ny B N0, pasMecTHM B 007aCTH IAMSTH

mporpaMm B Bujie Ta0biuil ¢ cuMBosimueckumu umeHamu TABO u TABZ.
[Iporpamma HAaUMHACTCS C ONUCAHUSL CUMBOIbHBIX NEPEMEHHbIX.

Kzaps equ 32h ,COXpaHeHHoe 3HaueHue K,

Kzap equ 33h ;cunuTaHHoe u3 nopra Pl 3nauenue K,
Notk equ 34h ;9HICII0 OTCYETOB TaliMepa Ha OTKPHITHE

Nzak equ 35h ;4HCIIO OTCUETOB TaliMepa Ha 3aKPBITHE
PWM equ 40h ;npusHak [IIUM, PWM=0 — kJ1r0umn 3aKphITHI.

;PWM=1 - k11041 OTKPBHITHI
Jlanee 3anuchiBaeTCs mabauya ekmopos npepvisanuii. Tak Kak Apyrue

NpCpbIBaAHNA HC HCIIOJIIB3YIOTCA, YKAa3bIBACM TOJIBKO BCKTOP IIPCPBIBAHHUA OT
TMPO.

org 0000h
jmp begin
org 000bh ;npepbiBanue ot TMPO
jmp timeO
Komanowvl nauanvroti ycmanogxu
org 0040h ,yCTaHOBKa aJpeca Havajia MporpamMMbl
begin: clr P0.3 ;cOpOC JTMHHUHM TTOpTa
clr EA ;3aIIPET BCEX MPEPhIBaHUIN
mov PCON,#00000000B
mov TMOD,#00100001B :8-ontHbIll TMP1 1 16-OuTHEBIN
‘'TMPO st HIUM
clr TR1 ;cTom TaiimMepa 1
clrET1 ;3aIlpeT MpephIBaHui oT TaiiMepa 1
clr EXO ;3anpet npepoiBarnii INTO
clr EX1 ;3ampet mpepeiBanuil INT1
mov THO,#255  ;3arpy3ka B THO (cTapumuii peructp) uncio 255
mov TLO,#91 ;3arpy3ka B TLO (mmanmuii peructp) uucio 91
,MUHUMajbHOE 3Hayenune K, ,, IINM
setb ETO ;pasperieHune npepeiBanuii ot Taimepa 0
seth TRO ;yck Taiimepa O
setb EA ;paspelieHne IpepbIBaHMA
IIpoecpamma ocrnosHozo yukia
m1l: mov A,P1 ;utene K, ,, ¢ nepexioyarenei
anl A;#00001111b ;ounctka crapmmx OUT
mov Kzap,A ;coxpaHenue B namati K,
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clrC

subb A,Kzaps ;CpaBHEHME IpeabLIylero 3HaueHus K,
;C TEKYIIIHM
jzml ;€CJIH PaBHBI, TO TIEPEXOJT B HAYAJIO

;€CJIM CYUTAHO HOBOE 3HadYcHue K TO oOHOBIIeHNE N

mov DPTR,#TABO

mov A,Kzap

movc A,@A+DPTR

mov Notk,A

mov DPTR,#TABZ

mov A,Kzap

movc A,@A+DPTR

mov Nzak,A

jmp ml ; IIEPEX0/1 B Ha4aJIo

1 N ;4 13 TAOINI

zan»s OmK

lloonpoepamma obpabomxu npepvisanuil

timeO: clr TRO ,CTOII TaitMepa
push PSW ;COXPAHEHHUE CJI0BA COCTOSIHUS TPOTPAMMBI
push Acc ;COXpaHCHUE aKKyMYJISITOpa
jb PWM,tm2 ;ecmu PWM=1, To mepexoxa Ha tm2
setb P0.3 ;yctanoBka P0.3 (OTKpbITHE KJTFOYA)
setb PWM ;ycranoBka PWM
tmS: mov TLO, Notk  ;3arpy3ka B Taiimep BpeMeHH OTKPBITHS
mov THO,#255
tm1: pop Acc ;BOCCTAHOBJICHUE aKKyMYJISITOpa
pop PSW ;BOCCTAHOBJICHUE CJI0BA COCTOSIHHSI IPOTPAMMBI
setb TRO JITyCK TaiiMepa
reti
tm2: clr PO.3 ;copoc P0.3 (3akpeITHE KITH0Ya)
clr PWM ;copoc PWM
mov TLO, Nzak ;3arpy3ka B TaiiMmep BpeMEHH 3aKPBITHSI
mov THO,#255
pop Acc ;BOCCTAHOBJICHHE aKKyMYJISITOpa
pop PSW ;BOCCTAHOBJICHUE CITOBA COCTOSIHUSI ITPOTPAMMBI
setb TRO JITyCK TaiiMepa
reti

bnox neusmennvix 0anHbIxX
TABO: DB 254,245,234,223,212,200,189,178,167,156,145,134,123,112,100,91
TABZ: DB 91,100,112,123,134,145,156,167,178,189,200,212,223,234,245,254
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Ilopsaook evinonnenus pabomot

Yacrs |

1. 3yunTh yCTpOKUCTBO U NOPAIOK POrPAMMHUPOBAHUS TAUMEPOB.

2. Co3gaTh mporpaMmy, B KOTOpO# ¢ TOMOIIbIO TaliMepa 1 cdopMupoBaTh
BPEMEHHON MHTEPBA JUIUTEIBHOCTHIO 1 CeKyHAa.

3. Odopmute BbIBOJ uncia cexkyHn (10, 20) Ha mkamy CBETOJIHUOAOB B
JIBOUYHO-ECATUYHOM BH/JIE.

4. IIpousBecTH OTIAAKY IMIPOTPAMMBbl B KOHTPOJLIEPE.

5. [IpogeMoHCTpUpPOBaTh pe3yabTaT padOTHI MPENOAABATEIIO.

Yacrs 11

1. Peanu3oBaTh BpEMEHHbIE MHTEPBAIbl C HMCIOJb30BAHUEM IEPBOIO U
BTOPOTO TaMEPOB, MPUMEHSISI IPOTPAMMHBII ONPOC TAUMEPOB.

2. Peanu3oBaTh Ha CBETOJAMOJAaX KOHTPOJUIEpPA BKIIOYEHHE CBETOAMOOB
10 33JJTaHHOMY IPENOAABATEIIEM AITOPUTMY:

a) IPOU3BECTU MOCIEAOBATEIbHOE HUKIMYECKOE BKIIOUEHHUE CBETOJIHO-
JIOB «Oerymuii oroHby». Mcnonb3oBaThk MepBbIi TaliMep B KauecTBe (HOpMHUPOBa-
TeJsl BPEMEHHM CBEUEHHUs CBETOAMOJOB KOHTpOJUIEpA, BTOPHIM TailMepoM 3aja-
BaTh 3a/IEPKKY NEPEKIIOYEHUS CBETOAHO/I0B;

B) chOpMHpPOBATH CBEYEHUE BCEX CBETOJMOAOB C TOCIEHOBATEIbHBIM
YMEHBUIEHUEM SIPKOCTH CBETOJAHO/OB.

Cooeporcanue omuema:

1. AaropuTmsl mporpaMMupoBaHus TaitmMepoB 1 u 2.

2. CXeMblI aJIrTOpUTMOB M PEATHU3YIONINE UX TPOTPAMMBI.

Konumponwvnwie eonpocul

1. B ueM paznuuue TaiiMepa U cyeT4ynuKa?

2. Kak omnpenensiercst BpeMs cuera Taiimepa?

3. Uem otnuyatorcs pexxumbl 0 u 1 paboTsl TaliMepoB?

4. B xakoMm cilydyae BO3HUKAET MIPEpbIBAHUE OT Taiimepa?

5. [losicHuTe MpUHLIMI aBTOMATUYECKOU Mepe3arpy3ku Taiimepa.

6. Kakue koMaH1bl MCHIONB3YIOTCS JIsl pa3pelieHus U 3alpeTa npepbiBa-
HUW OT Talimepa?

7. UTo Takoe CKBaKHOCTb UMIMYJIbCOB?

8. Uto obo3nayaroT koManael push PSW u pop PSW u 151 yero oHu uc-
MOJIB3YOTCS?
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JIABOPATOPHAS PABOTA Ne5
IIporpammupoBaHue yCTPOIMCTB BHIBO/IA AHAJIOTOBBIX CUTHAJIOB

L]env pabomol:

1. IByunTh pyHKIMOHAIBHBIE BO3MOKHOCTH U (GPO-aHATIOTOBOI'O MIPe0o-
pazoBatersi.

2. I3yunTh TOPSIIOK TPOTPaMMHUPOBAHHUS W TMPUMEHEHHs [HQpO-
aHaJIOrOBOTO MPeoOpa3oBaTels.

Hugpo-ananozosvie npeodpaszosamenu

Lugppo-ananocosvim npeoobpaszosamenem (LIAIl) Ha3bpIBaeTCs yCTpOU-
CTBO, IIpeaHA3HAYCHHOE Il TTpeoOpa3oBanus MuGpoBoOH HHPOpMAIIUU B aHAJIO-
roByto. OHU GOPMUPYIOT CUTHAJ B BUJI€ HAMIPSHKEHUS WU TOKA, (DYHKIIMOHATIb-
HO CBSI3aHHOTO C YIIPaBJISIOIIMM Ko0M [7].

ITo Buny BeixogHoro curnaina LIAIl genst Ha nBa BUAA: ¢ TOKOBBIM BBIXO-
JIOM M BBIXOJIOM 10 HamnpspkeHuto. [ nmpeoOpazoBanus BbixoHoro Toka LA
B HaNpsHKEHUE 0OBIYHO UCIOJIB3YIOTCS ONIEPAIIMOHHBIC YCUITUTEIIH.

ITo monsipHOCTH BBIXOJAHOTO curHaia L{AIl mpuHATO AEIUTH HA OJHOMO-
JIIPHBIEC U IBYXTOJISIPHBIE.

VYupasnsromuii koj, mogaBaemblii Ha BXoa L[AIl, Moxer ObITh pa3iny-
HBIM: JIBOMYHBIM, IBOUYHO-ACCATUYHBIM, [ pesi, yHUTApHBIM U Jp.

OcrosHbvie napamempwt LJAIT

Yucno pa3psanoB (N) — 4YHCIO pa3psIoB KOjAa, OTOOPa)KaroIIero MCXOJI-

HYIO aHAJIOTOBYIO BEJIMYMHY, KOTOPOE MOXKET nojiaBaTbesa Ha Bxo [TAIL

Bpewms ycranoBiaeHus (tycr) — 9T0 MHTEpBal BpeMEHH OT MOJa4d BXOJ-

HOT'O KOJa 10 BXOXKIACHHWA BBIXOAHOI'O CUI'HaJIa B 3aJaHHbIC IIPCACIIbI, OIIPCACIIA-
CMBIC ITOT'PCIIHOCTBIO.

MaxkcuMaibHasg 4acToTa ImpeoOpa3oBaHUsl — HaAuOOIbIIasg 4YacToTa IHC-

KpeTtu3auuu, npu Kotopod Bce mapametrpbl L[AIl coOTBETCTBYIOT 3a/laHHBIM
3HAYEHUSIM.

B nabopatoprnom crenne mpezactaBieH BocbMmupaspsaanbii [{AIL, peann-
30BaHHbIl Ha MuKpocxeMe KS572ITAl. Onopnoe HanpsbkeHue Ugee=10B.
VYcnoBHoe 0003HAUEHHE M CX€Ma €ro MOJKIIOUEHHs Moka3zaHbl Ha puc. 16. Ta-
Kasi cxeMa 00ecTieunBaeT ABYIIOISIPHBINA PEKUM PAaOOTHI.
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Ha mudpossie Bxoasl DBO...DB7 nmomaeTcss 1BOWYHBIN KOJ. DTa MUKPO-
cXeMa UMEET BHYTPEHHUU pe3uCTOp 0OpaTHOU cBsi3u Roc, BEIMYHMHA KOTOPOIO

paBHa CONMPOTHUBIIECHUIO pe3ucTOpa Marpuilbl, T.e. Roc = R, u, ciegoBaTenbHO,
R
OTHOIIIEHUE % =1.

Ha Boixoge LIAII dhopmupyercst BoixogHoe HampsikeHne Uggix mpeodpa-

30BaTes, KOTOPOE oIpenensieTcs no popmyie
(n-1) (n-2) . 0
U U Roc (2 ‘X1 +2 ‘X2 +..2° - Xj +...+ 27 - Xp)
BbIX — “~ REF n '
R 2

[Ilar kBaHTOBaHUA N, T.e. BeMIMYMHA, HA KOTOPYIO U3MEHSETCS BBIXOJIHOE

HaNpspKEHUE NMpU U3MEHEHUH KOoJla Ha €UHMILY MIIQJIIIETO pa3psiaa, Onpeens-

ercd 1o popmyine h=Uggp - Roc :
R.2"
Urer
— DBO T Rgx]=2R
—1 DB1 | D/A | Uref .
— DB2
—{ DB3 Roc
—| bB4 Dél i Uebzx
— DB5 ouT 4<L - >
— DB6 IAGND + abix]
— DB7

Puc. 16. J{eyxnonsapnoii LJAIT

JI71s1 mosTydeHus: OJIOKUTEIbHBIX U OTPULIATENIBHBIX YHCEIN, T.€. YUCEI CO
3HAKOM HCIOJIb3yeTcsl (popMaT yuces, B KOTOPBIX CTapIUIMK JIBOMYHBIA pa3psij
ABJIsIETCA 3HAKOBBIM. Eciii B ctapumii pa3psig paseH Hyto (0101101), To uucino
noJsioxkuTenbHoe, a eciau eaunuie (1101101), To orpuniarensHoe.

Takum o6pazom, npu uzmenernu koja ot 000...00 go 011...11 uwucno sB-
JSIeTCsl MOJOXKUTENbHBIM, a aayee oT 100...00 go 111...11 gucno Gynet oTpuria-
TenbHbIM, TTpudeM unciio 011...11 — mMakcumanbHOE MOJIOKUTEIBHOE, a YUCIIO
100...00 — MmuHMMAaNbHOE OTPULIATETBHOE.

Jlns peammsanuu B LIAIT 3To# 3aBUCHMOCTH CTapIIuil pa3psa HE0OXOau-
MO WHBEPTUPOBATh. ['padyvK BBHIXOJHOTO HAMPSHKEHUS, KOTOPOE B 3aBUCUMOCTH
OT BXOAHOro ABoMYHOro kKoaa usmensercs ot (-Urer) mo (+Urer — h), nokaszan
Ha puc. 17.
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8vix’

Puc. 17. I'pagpuxu nanpsoicenuii 0syxnonsapuozo LJAIT

IIpumep npoepammuposarus L[AIT

CocraButh nporpammy, ¢popmupyromyto Ha Beixoge LIAIl Tpeyromasnyo
dopmy Hanpsprenus (puc.18). Iepexirodarenem SB1 n3MeHsATh 4acTOTY MOBTO-
penus. JIlunuu mopra P2 GyneM HCIoNb30BaTh A7 3a/laHusl TBOMYHOTO KOJa Ha
LIAII, a nepexmtouatens SB1 noakmtounm k mopty P1.0.

A

8blx’

Puc. 18. Tpeyeonvuas ¢hopma nanpsoicenus

B Touke 1 BhIXOAHOE HAMpPsHKEHHE UMEET MUHUMAJIBHOE OTPUIIATEIIHHOE
3HAYEHHUE, YTO COOTBETCTBYET aABoMuHOMY Koay 10000000b. ITpu moxoae k ToY-
Ke 2 3HAYCHHE KOJla YBEIMYMBACTCS U JocTuraceT 3Hadyenus 111111110, B Touke
2 HampsKEHUWE PaBHO HYJIO, YTO COOTBETCTBYET HYJIEBOMY JIBOMYHOMY KOJY.
[anee npu ABMKEHUHU K TOUke 3 KOJ yBenuuuBaercs: 10 3HaueHus 01111111 u
64



COOTBETCTBEHHO YBEJIMYMBACTCA HAMPSIKEHHUE JI0 MAKCUMAIBHOIO MOJOKUTEIb-
HOT'O 3HAYCHUS.

[Ipyu nBMXKEHUM OT TOYKHM 3 K TOYKE 5 BBIXOAHOE HAIpPSXKEHWE YMEHbIIA-
€TCs 10 MUHMMAJIbHOTO OTPUIATEIbHOTO 3Ha4YeHus. [ opranusanuu 3Toi 3a-
BUCHUMOCTH 3HAUYEHHWE JIBOMYHOTO KOJIa HW3MEHSETCS B OOpaTHOM TIOPSIKE

(01111111 ... 00000000, 11111111 ... 10000000).

[IporpaMma HAaUMHACTCS C ONUCAHUSL CUMBOILHBIX NEPEMEHHDIX.
ST equ 32h ;TIPU3HAK HAMPABJICHUS CUETA.
FGN equ 40h ;4acToTa reHeparopa

Ecou 6utr ST=0, To 3HaueHHE ABOMYHOTO KOJIa YBEJIMYMBAETCS, €CIIH
ST=1, To ymenbiaetcs. [lepemenoit FGN npucBauBaercs 3HaueHUe ajapeca mna-
MSITH, TI0 KOTOPOMY XPaHUTCS YMCIOBOE 3HAUEHUE, COOTBETCTBYIOIIEE TIEPUOIY
MOBTOPEHUSI CUTHAJIa TPEYTOJIbHON (POPMBI.

Tak kak B mporpaMMe MpepbIBaHUS HE UCTOIB3YIOTCS, TO madbiuya 6ex-
MOopO8 Npepviéaruti COJICPKUT TOJIBKO OJIMH BEKTOP HAYAJIBLHOTO 3aITyCcKa.

org 0000h
jmp begin
Komanowl nauanvhotl ycmanosku
org 0040h ,YCTAaHOBKA aJpeca Hadaja IporpaMMbl
begin: mov P2,#0 ;o0nynenue L{AIT (mopt P2)

mov R1,#10000000b ;HavaJIbHOE 3HAYEHHE JBOMYHOIO KOJa
;(MUHMMAaJIbHOE OTPHUIIATEILHOE HAMIPSHKCHHUE)

clr ST ,cOpOC MpHU3HaKa (CYEeT Ha YBEIUYCHHCE)

clr EA ;3aIIPET BCEX MPEPhIBAHUIN

Hpoepajwwa OCHOBHOCO YUuKia

m1l: jb P1.0,m2 ;TIPOBEPKA COCTOSTHUS MTEPEKITF0IATEIS
mov FGN,#10 ;ecir P1.0=0, To mepuon 3ampaercs yuciaom 10
jmp m3
m2: mov FGN,#50 ;ec P1.0=1, to mepuox 3agaercs unciom 50
m3: jb ST,m5 ;TIPOBEpKa HAIPaBJICHUS CUCTA
mov P2,R1 ;BBIBOJ Kozaa B LIAII
call delvar ;3a7iepKKa Ha OPMHUPOBAHUS HOBOI'O KO/Ia
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Jlanee BBIMOTHSETCS MPOBEPKA 3HAYCHMS Koaa. Ecim kom mocTur 3Have-
HUSI, COOTBETCTBYIOIIETO MakcuMalibHOMY HampspkeHuto (01111111b), To BHI-
MIOJTHSIEM TIePEX0]] Ha METKY m4 T7e MPOUCXOANT CYET HAa YMEHbIIeHne. B mpo-
TUBHOM CJIydae IMpoJI0JhKaeM yBEJIMUMBATh 3HAUCHUE Koj1a koMaH10# inc R1.
mov A,R1
cirC
subb A#01111111b
jzm4
inc R1
jmp m1
dopMupoBaHUe KOja IS CMATAONIECTO YIaCcTKa HAMPSHKEHHUS OCYIIECTB-
JISIETCSl AHAJIOTMYHO HAPACTAIOIIEMY, HO B 9TOM CIIydae BBITIOJIHAETCS MPOBEpKa
KOJ/1a, COOTBETCTBYIOIIEr0 MUHUMaIbHOMY HampsikeHuro (10000000b).
m4. setb ST ;CUET HA YMCHBIIICHUE
mb5: mov P2,R1
call delvar
mov A,R1
cirC
subb A,# 10000000b
jz mé
dec R1
jmp m1
m6: clr ST ;CUeT Ha YBEIIMUCHUE
jmp m1
Iloonpoepammul
delvar: mov r7,FGN
djnz r7,$
ret
[ToamporpaMma COAEPKUT U3MEHAEMYIO BPEMEHHYIO 3aJIEPKKy C MOMO-
b0 KOTOPOH MOYKHO U3MEHSATH TIEPHO/] (4aCTOTY) TOBTOPEHHUS CUTHAJA.
N3mensisa monoxxenue nepexitouarens SB1, MoxxHO HaOmM0gaTh C TIOMO-
b0 ocuuyuiorpadga Kak WU3MEHSETCS 4YacTOTa TOBTOPEHUS IMEPUOIMYECCKOTO

CUTHaja TPEYroJbHOU (HOPMBI.
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Ilopsaook evinonnenus pabomot

1. M3yuuts cxemy nudpoaHaioroBoro npeoopa3oBaTes.

2. CocTaBUTh NMpPOTrpamMMy, MO3BOJISIONIYIO MOJIyYaTh HANPSHKEHUE HA BbI-
xoqe LIAII, cooTBETCTBYIOIIYIO IBOMYHOMY KOAY, 3a/1aBAEMOMY C TOMOIIBIO
nepexouateneit SB1... SB8.

3. OTnaguTh mporpaMmy M 3arpy3uTh B KOHTpOJUIEp. 3amyCTUTh MPO-
rpaMMy Ha BBINIOJIHEHUE. BBIXoqHOE HampsyKeHHE KOHTPOJIMPOBATH BOJIBTMET-
POM HIIH OCIMIIOTpadoM.

4. CoctaButh mporpammy, ¢opmupyromyto Ha Bbeixoge LIAIl tpameue-
unanbHyto Gopmy HanpsbkeHus. [lepexmouarensimu SB1 u SB2 3amaBath 4eThl-
pe 3HaYCHHUS YaCTOTHI TOBTOPEHHMSI IEPHUOTUIECKOTO CUTHATIA.

5. PaccunTaTh BeJIMYMHY IlIara KBaHTOBaHHMS N W CPaBHUTH PacuETHOEC
3HAYEHHUE CO 3HAYEHUEM, U3MEPEHHBIM OCLUIIOrPAPOM.

6. [IpogemMoHCcTpHrpOBaTh pabOTy MPENOABATEINIO.

Cooeporcanue omuema:

1. Anroputmsl nporpammupoBanust LIAIL

2. TexcTsl mporpaMM, peanu3yromme pa3paboTaHHbIE aTOPUTMBI.

Konmponwsnwie éonpocol
. O6bsicaute mpuHIUn padoTsl LJAIT ¢ cymmupoBaHueM TOKOB.
. Kak B HAII ocymiectBisieTcst npeoOpa3oBaHUe TOKa B HaNpsKeHue?
. [lepeuncnure ocHoBHbIE MapameTpbl [{ATI?
. Kak onpenensiercst Beixognoe Hamnpsbkenne LIAIL?
. UTo Takoe mar KBaHTOBaHUs?
. C xaxo¥ 11e;1610 He00X0AMMO UHBEPTUPOBATH cTapiuii paspsa LIATT?

~N o oA W DN B

. OT 4ero 3aBUCUT TOYHOCTH MpeoOpa3oBaHus?
8. Cxonpko pazpsaoB nomwkeH umeTh LIAIl mas mosydeHuss TOYHOCTH

YCTaHOBJICHHUSI BBIXOAHOTO HanpspkeHus 0,1%?
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JIABOPATOPHAS PABOTA Ne6
IIporpaMmmupoBaHue yCTPOICTB BBO/Ia AHAJIOTOBbIX CUTHAJIOB

L]env pabomol:

1. I3yunTh pyHKIMOHAIBHBIE BO3MOKHOCTH aHAJIOTO-ITU(POBOTO MPeoo-
pazoBatersi.

2. I3yunTh TOPSAIOK TMPOTPAMMHPOBAHUS W TPUMEHEHHUS aHaJoro-
1M (poOBOTO PEOOPa30BATEINS.

AHnanozo-uyughpoewvie npeoopazosamenu

Ananoeo-yugposoii npeobpazosamens — yCTPOUCTBO, MPEeIHA3HAUYCHHOE
U TIpeoOpa3oBaHMsl HETPEPHIBHO HM3MEHSIOLICICS BO BPEMEHU aHAJIOTOBOIl
(U3MYECKON BEIMYMHBI B 3KBUBAJICHTHBIE €11 3HAYEHUS YHCIOBBIX KOJOB.

B kauectBe aHanoroBoil (U3NYECKON BEJMYMHBI B OOIEM CIIy4ae MOTYT
(qurypupoBaTh paziuyHbIe MapaMeTpbl, HAIPUMEP YroJl MOBOPOTa, JHHEHHOE
IIEpEMEILEHNE, CKOPOCTh ABUKEHM, TEMIIEpATypa, AaBICHUE )KUIKOCTH UM Ta-
3a ¥ T.4. B manpHelmeM moj 3Toil BEMMYMHOW OyJeM MOHMMATh HalpsHKEHHE
a1u00 TOK, KOTOPBIE, TP HEOOXOAUMOCTH, MOKHO JIETKO MpeoOpa3oBaTh B JIPY-
rue pU3NYeCKHe BeJIMYUHBI.

[Ipouecc ananoro-uu@poBoro npeodpazoBaHUs MPEANOJAraeT Mocieao-
BATEJIBHOE BBINOJHEHHE CIIEAYIOIINX ONEpaLli:

— BbIOOpPKA 3HAYEHUN MCXOJHOW aHAJIOrOBOW BEIUYMHBI B HEKOTOPHIE
Harepe 3aJaHHbIE TUCKPETHbIE MOMEHTHI BPEMEHHU, T. €. TUCKPETU3A-
L[5 CUTHAJIA I10 BPEMEHU;

— KBaHTOBaHHE (OKPYIJIEHHE 10 HEKOTOPBIX M3BECTHBIX BEJIUYMH) IOJY-
YEHHOM B IMCKPETHBIE MOMEHTBI BPEMEHU IOCIIEI0BATEILHOCTH 3HAYE-
HHUM UCXOJHOM aHAJIOTOBOW BEJIMYUHBI 10 YPOBHIO;

— KOOUPOBAaHWE — 3aMEHA HAWJEHHBIX KBAHTOBAHHBIX 3HAYEHUN HEKOTO-
PBIMH YHCJIOBBIMH KOJIAMH.

B ALII ncnonb3yr0T Y4EThIPpE OCHOBHBIX THMA KOJAOB: HATYpaJbHbINA ABO-
WYHBINA, JECATUYHBIN, TBOMYHO-AECITHYHBIN U Koj ['pes. Kpome atoro, ALIII,
npeHa3HAaYeHHbIE JJIs1 BhIBOJIAa MH(POPMALIUUA B JIECATUYHOM KOJE, BBIAAIOT HA
CBOEM BBIXOJE CHEUHUAIN3UPOBAHHBINA KO U1l YIIPABICHUS CEMUCErMEHTHBIMU
WUHIUKATOpaMHu.

BbonpmmacTBO ALIIT paGoTatoT ¢ BBIX0/I0M B HATYpaIbHOM JABOMYHOM KO-
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AC, IIpU KOTOPOM KaKJIAOMY ITIOJIOKHUTCIIbHOMY YHCITY N cTaBUTCA B COOTBET-

cTBHE KOZ {Xj} = Xn_1Xn_2.--X1X0,

rae Xi IpuHUMACT 3HAYCHUS HYJIL MM CAWHHUIIBI. HpI/I OTOM ITOJIOKUTCIIBHOC

YHUCJI0 B ABONYHOM KOJAC NMCCT BH /]

N2 4 x -2t xg- 20,

_ n-1
Takol Ko MPUHATO HA3BIBATH IIPSAMBIM: €TI0 KpaWHUW NPAaBbIN pa3ps sB-
JAETCS. MIIAJIIIMM, & KPaWuHAW JIEBBIM — cTapimuM. [IpsAMON KO IPUTOJEH JIMILIb

JUIs1 pabOT ¢ OJTHOTIOISPHBIMU CUTHaMaMu. [1omHBIN quama3oH npeodpazyeMoro
n
curHasia paseH 2, a Npax = 2" 1.

Ecimu ALII nomken pabotarh ¢ ABYXMOJSPHBIMU YUCIaMH, TO HauboJsee
YaCTO UCIOJIb3YIOT JIOTIOTHUTEIBHBIN KOJI.
Ocnoesnvie napamempuor AL[L1

Bpewms npeoOpazoBanus OOBIYHO ONPEAENIAIOT KaK UHTEPBAI BPEMEHU OT

Hayaja npeoOpa3oBaHus N0 MosBicHUs Ha Bbhixoae AILIIl ycrodumBoro kojma
BXoJiHOrO curHajna. {ns oguux tunoB ALIII 3To BpeMs MOCTOSIHHOE U HE 3aBH-
CUT OT 3HA4YE€HHUSI BXOJHOIO curHaia, A apyrux ALl aTo BpeMs 3aBUCUT OT

3HA4YCHUA BXOAHOI'O CUI'Halia.

MakcuMalibHas 4acToTa AMCKPETHU3AlUH — 3TO 4YacTOTa, C KOTOPOW BO3-
MO>KHO MPeoOpa30oBaHUE BXOJHOIO CUTHAJIA, IIPU YCIOBHUH, YTO BHIOPAHHBIN Ma-
pametp (Hampumep, aOCOIOTHAS MOTPEIIHOCTh) HE BBIXOJUT 3a 3aJaHHBIE Ipe-
nenbl. IHOrIa MakcMMasbHYI0 4acTOTy NMpeoOpa3oBaHMs MPUHUMAIOT PaBHOMN
oOpaTHOI BeIMUYMHE BpeMEHU NpeoOpazoBaHust. OJHAKO 3TO NPUTOJHO HE IS
Bcex TumnoB AILIIL.

Bce tunel nucnone3yembix ALIL MOXHO pa3genuTs No MpU3HAKy U3MEpS-
€MOro 3HaueHMs HanpspkeHus Ha aBe rpynmbl: ALl MrHOBEHHBIX 3HAauYCHHIA
HanpsokeHust 1 AL cpennux 3Hauenuit HanpspkeHus (uarerpupytomue ALIT).

ALTI meHoBeHHbIX 3HAYEHUU HANPAHCEHULL

AT mocnenoBaTeIbHOTO MPUOITNKEHUS

CrpykrypHas cxema ALl mocnegoBaTenbHOTO MPUOTKEHHS TTPUBEICHA
Ha puc. 19. Nx taxke HazpiBaroT ALl ¢ mopa3psaHbiM ypaBHOBemUBaHueM. 11o

cpaBHeHuto co cxemou AILIIl mocnenoBaTesbHOTO cue€Ta B HEM CAEIAHO OJHO
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CYLIECTBEHHOE U3MEHEHHE — BMECTO CUETUMKA BBEACH PErHCTpP MOCIEN0BATENb-
Horo npubmmkenus (PIIII). 9To u3MeHUI0 alropuT™M ypaBHOBEIIUBAHUS U CO-

KpaTuio BpeMs rpeoOpa3oBaHMUs.

D7 0 0 0 0 0 0 O 0D °ou
REF
POl |Rg |90 DBO
Teneparop C Q1 DB1 | D/A | Uref
Q2 DB2
II;
i Q3 DB3 Roc
° ; 4 DB4 DAL U
9 J) > HAIT
Upy Q5 DB5 ouT . :
0 Ye lp Q6 DB6 AGN T
Komnaparop Q7 DB7
P Al
o Cron 0U6blx1

Puc. 19. ALIII nocredosamenviozo npubdbiudiceHus:

B ocnoBe pabotel ALl ¢ peructpom mocneaoBaTebHOrO NPUOIMKEHUS
JISKUT TMpoIeaypa MOCIEA0BATEILHOTO CPaBHEHUSI MPEOOPa3yeMoro Harpsike-

Hust Upx ¢ HA0OpoM (DMKCHPOBAHHBIX 3HAYCHUI HaNpsOKEHWH, paBHbIX 1/2, 1/4,

1/8, ..., 1/2" 0T BO3MOKHOTO MAKCHMATBHOTO €10 3HAYCHHUS Umax = Urer. Eciu
yucio paspanoB ALII u coorBerctBenno PIIIT paBuo 10, To camoe muanmiee
dukcuposanHoe 3HayeHue pasHo 1/210 = 1/1024.

ITporecc mpeoOpaszoBaHuss HaunHaeTcs momader curHana «Ilyck». Ilpwm
3TOM B perucTp 3anuckiBaerca nBondHbIN ko 1000...00 ¢ enuHuULIEH B cTapiiem
pa3psiie, YTO COOTBETCTBYET yCTaHOBJIeHHIO Ha Bbixoge LIAIl HampsbxkeHus

Unan = 1/2 Urer (puc. 20). DTo HanpspkeHHE CPAaBHUBACTCS KOMIIAPATOPOM C
BXOAHBIM HamnpspkeHueM. Eciim Ugx > Upan, TO Torudeckast eIMHUIA OCTAeTCs B

peructpe, a eciii Ugx < Upam, TO B pErHCTp 3aIIUCHIBACTCS HOJb. JTa NPOLEY-
pa Ha pumepe 10-tu paspsanoro ALl mokazana B Tabm. 21. Ha cnemnyromem
TaKTe 3alMChIBACTCS €IUHUIIA BO BTOPOH pa3psj pEerucTpa, 4TO COOTBETCTBYET
yBeIM4eHHI0 BeixoHOTO Hanpspkenus LIAIT va 1/4 Urer. BHOBB ipon3BoauTCs
CpaBHEHUE HAMPSHKEHUN W TaK MPOIECC MOBTOPSETCS 10 TexX mop, moka Upan

MaKCUMAaJIbHO HE IPUOIMU3UTCS K BXOJHOMY HampsokeHuio Ugpx.
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Taomuna 21

U U [Tponienypa npeobpazopanus ALIIT
REF
1
Uian Kon Pesynbrar | Ug
Unx 1000000000 | Ugy > Uyian
05+

1100000000 | Ugx < Upan
1010000000 | Ugx < Upan
1001000000 | Ugx > Uyan
1001100000 | Ugx > Upan
1001110000 | Ugx > Upan
1001111000 | Ugx > Upan

t

o 1 2 3 4 5 6 7 8 9

Puc. 20. Ilpoyecc npeobpazosanus ALI1
nOC1e008aMeNbHO20 NPUOTUINCEHUS

~N o OB W N Rz
e = = = T = T =

Takum o6pazom, g N-pazpsaHoro AL mpoiecc npeobpasoBaHusi Bbi-
MOJIHSIETCS 32 N MOCIEOBATEIbHBIX I1aroB MPUOIMKEHHs (MTepaluil) BMECTO

n
2 IIpu HMCIIOJIB30BAHHWH ITOCICAOBATCIIBHOI'O CUCTA M ITOJYYACTCA CYHICCTBCH-

HBI BBIUTPHIII B OBICTPOICHCTBHH.
Bpewmst npeoOpazoBanust ALIII mocnenoBaTeabHOro MpUONMKEHUS OIpe-
JIeTSeTCS BBIpOXKCHHEM Ty =T -(n+1), rme T — mepuoj ciaeI0BaHUSA TAKTOBBIX

HUMITYJILCOB, N — YKUCIIO pa3psanoB, N+1 — mist popmupoBanus curnana P (konen
npeoOpa3oBaHus).

Ecmu curnan ¢ Beixoga P (Crom) momate Ha Bxon S (ITyck), To AILIT me-
PEXOIUT B ITUKINYECKUN PEXKUM PaOOTHI.

IIpumep npoepammuposarnus ALIIT

CocraBuTth mporpammy, 0OECIEUHBAIONIYIO BBIBOJ Ha CBETOAHMOJbI JTBO-
WYHOTO KOJ1a, SKBUBAJICHTHOTO BEJIMYMHE MOCTOSTHHOTO HAMPSDKEHUS, MojaBac-
moro Ha Bxoa AIIIl. K muaumsam moprta PO mogkimtounm cBETOAMOMBI, mOpT P2
UCIIOJB3YyeTCs U1l BBOAA B MUKpOKOHTposuiep AaHHbIX ¢ ALIIL. Curnan «Ilyck»
dbopmupyetcst Ha ymann opta P1.0.

Curnan roroBHoctu ALl (curnan «Crom») MOAKIIOYEH K BXOAY MOpTa

P3.2 (INTO). [usg onpoca 3TOro curHajia pacCMOTPHM JIBa BapHaHTa peain3a-
U TIPOTPaAMMBI.
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1. Pexxum nmporpammHOro ornpoca curaaia roroHocta AL
Tax xak B mporpaMMe MCIOJIB3YETCS TOJIBKO BEKTOP HayaJIbHOTO 3aIlyCKa,
TO MadIUYa 6EKMOPO8 NPePbl8anuli CONEPKUT OJIUH.

org 0000h
jmp begin
Komanowvl nauanvrotl ycmanosxu
org 0040h ;yCTaHOBKa aJpeca Havaja MporpamMmbl
begin: mov PO,#0FFh 'BBIKJIFOUEHUE CBETOIMOIOB
setb P1.0 ;BKJIFOUeHHE curHajia «ITyck»

HpOZpClMMCl OCHOB6HO20 YUKA

m1: clr P1.0 ;(opmupoBanue curnana «Ilyck»
call dell
setb P1.0
jb P3.2,$ ;0’KHJaHUE CUTHAJIa TOTOBHOCTH
mov A,P2 ;BBIBOJI JJAHHBIX HA MHIUKATOPBI
cpl A ;AHBEPTUPOBAHUEC JAHHBIX
mov PO,A
jmp ml

Iloonpoepamma 3adeparcku. 3aaeT NIUTENbHOCTb curnana «Ilyck».
dell: mov r7,#20

djnz r7,$
ret

IIpu BBIBOAE IAaHHBIX HA WHAMKATOPHI UCIIOJB3YETCS KOMAaH/IA WHBEPTH-
POBaHHUsI, TaK KaK BKIIFOUEHUE CBETOIUOJOB OCYIIECTBISAETCS HU3KUM YPOBHEM
CUTHAJIA.

Pexum nporpaMMHOro BBO/A/BbIBOAA JAHHBIX UMEET CYIIECTBEHHBIN He-
noctaTok. IIpakTnueckn BCE OCHOBHOE BpEMsI MUKPOKOHTPOJUIEP HAXOAMUTCS B
pPEXKHUME OKHMAAHUS CUTHAJNIAa TOTOBHOCTU U HE MOYKET BBINIOJIHATH HUKAKUX JPY-
rux nerctBuil. OT 3TOro HempocTaTka cBOOOJEH PEKUM BBOB/BBIBOJA IO Tpe-
PBIBAHUSM.

2. BBoj curxanza roToBHOCTH B pEKUME IPEPhIBAHU.

Tabauya 6ekmopos npepviganutll COAEPHKUT BEKTOP HAYAIBLHOTO 3aIlyCcKa U
BEKTOp OT BHeIHero npepoiBanust INTO.

org 0000h
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jmp begin

org 0003h ;mpepbiBanue ot INTO
jmp itsO
Komanowvl nauanvroil ycmanosxu
org 0040h ;yCTaHOBKa aJpeca Havaja MporpamMmbl
begin: mov PO,#0FFh ;BBIKJIIOUYEHHUE CBETOIUOI0B
setb P1.0 ;KIfoueHue curaana «Ilyck»
setb ITO ;TIpEpPBIBAHUE 110 CPE3y CUTHAJIA
setb EXO ;paspemeHue npepsiBanuil INTO
setb EA ;pa3penieHue npepbiBaHuil

IIpoepamma ocHoeHO20 Yyukia COAEPKUT KOMaHIbl (HOPMHUPOBAHUS TIEP-
Boro 3amycka AIIIT
m1: clr P1.0 ;(opmupoBanue curnana «Ilyck»
call dell
setb P1.0

Jlanee MOXeT pacrojaratbcsi MporpaMma 1Mo OOCITYKMBAHUIO JFOOBIX
JIPYTUX YCTPOUCTB
BbIBOJ TaHHBIX HAa MHIMKATOPHI OCYIIECTBISAECTCS B MOJIporpamme 00-
CIIY’)KUBaHUS BHEITHUX MPEPhIBAHUMN, KOTOPHIEC BBI3BIBAIOTCS MPH MOCTYILUICHUN
cursaia roropaoctu ALIIL.
lloonpocpamma obpabomru npepviéanuil
itsO: mov A,P2 ;BBIBOJI JJAHHBIX HA MHIUKATOPBI
cpl A
mov PO,A
clr P1.0 ;opmupoBanue cieayroiiero curuana «Ilyck»
call dell
setb P1.0
reti

IHopaook evinonnenusn padvomeol
1. M3yuuTts cxemy ALl MmukpokoHTpoIIEpa.
2. [lepeBectu ALIIl B nukinyeckuit pexxum pabotel. Ha Bxoxg AL mo-
JIaTh MOCTOSTHHOE HampsbkeHue U Ha BbixoJe ycunutens LIAIL nabmroaars ¢ mo-
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MOTIIBIO ocHrunIorpada mporiece mpeoOpa3oBaHuUs.

3. Habmonate npouece npeodpazoBanus npu nogade Ha Bxon AL rap-
MOHHYECKOT0 CUTHaja, HAaIPUMEP CUHYCOUIBI.

4. BBIKITIOYUTh IUKIUYECKUN peKUM pabOThl. 3amporpaMMHpOBaTh pe-
xuM pabotel ALIIl. KontpomupoBats padoty AIIIl Ha ocummiorpade. [Ipemy-
CMOTpETh CPE/ICTBa BBIBOJIA PE3yJIbTATOB padOTHl B BUJIE MHAUKALIMUA HA CBETO-
Toaax.

5. OTnaguTh mporpaMmy M 3arpy3uTh B KOHTPOJUIEP. 3alyCTUTh IPO-
rpaMMy Ha BBITIOJTHEHUE U HAOII01aTh pe3yJIbTaThl HA CBETOANOIAX.

6. [Togats Ha Bxoa ALIII mocTosiHHOE HaNpsKEHUE C BHIXO0/1a IIEPEMEHHO-
ro pesuctopa. CocTaBUTh MPOrpaMMy BBIBOJIa HA CErMEHTHBIE UHAUKATOPHI U3-
MEpPEHHOT0 HaIpshKeHUs. B mporpaMme mpeaycMOTpeTh MaciiTaOupoBaHUe IO-
JY4EHHOTO JIBOMYHOTO KOJa B JIEUCTBUTEIBLHOE 3HAUCHHUE HaNpsokeHus. Juamna-
30H U3MEHEHMSI MOCTOSIHHOTO HanpsbkeHus ot -10B no +10B.

7. IIlponeMoHCTpUpPOBATh pabOTy MPENOaBATENIO.

Cooeporcanue omuema

1. AnroputMm nporpammupoBanust AL

2. CXeMbl aJITOPUTMOB U PEATH3YIOIINE UX TIPOTPAMMBI.

3. I'padmku mporiecca mpeodpa3zoBaHUs MOCTOSHHOTO HAIPSKEHUS, TTO-

Jy4deHHBIC Ha ocIuniorpade.

Konmponwvnwie éonpocul

1. Kakue omepanuu HEOOXOAMMO BBIIOJHUTH MPU aHAJIOTO-IU(POBOM
npeoOpa3oBaHUN?

2. Tlepeunciute ciocoObl aHAIOrO-1M(PpPOBOro MpeodpazoBaHUsI.

3. Kaxkoit AL sBisieTcst caMbiM OBICTPOACHCTBYIOIINM U TIOYEMY ?

4. Ilouemy unTerpupyrommii AL{Il oTiinyaeTcs MOBBILIEHHOW TOYHOCTBIO
1 TIOMEXO03AIUIIEHHOCTHIO?

5. YUeM oTimyaeTcs MpOTrpaMMHBIN BBOJI/BBIBOJI OT BBOJIA/BBIBOJIA B pe-
KVMeE MPEPHIBAHUIN?

6. Kakue komaHIbl HEOOXOIUMO HMCIOJIb30BATh JJII HACTPOWKH BBOJA
JTAHHBIX B PEXKUME MPEPHIBAaHU?

7. Yro o3nauaeT koMmanza Setb ITO mpepwiBanue mo cpesy curnana?
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JIABOPATOPHAS PABOTA Ne/
N3y4eHnune nmocaeq0BaTeIbHOI0 MOPTAa MUKPOKOHTpOJLIepa AT89CS1

L]env pabomol:

1. Byuuth CTpYKTYpYy H (DYHKIHOHAIBHBIE BO3MOXKHOCTH IOCIIEIOBa-
TEIBHOTO opTa MUKpOKOoHTposuiepa AT89C51.

2. VI3yunTh TOPSAIOK TPOTPaMMHPOBAHUS IIOCIIECIOBATEILHOTO TOPTA
MukpokoHTposuiepa AT89CS51.

3.11oAroTOBUTH MPOTPAMMBI C HCIIOJIH30BAHUEM MTPOTPAMMHOMN CpPE/IbI.

Ilocneoosamenvuuiii unmepdpeiic

Yepes yHHBEpCAIbHBINA acMHXpOHHBIN npuemonepenatuuk (Y AIIII) ocy-
IIECTBJISICTCS MPUEM U Tepeaada MH(OpMaluu, NpeACcTaBIEHHOW MOCIeI0Ba-
TEJIbHBIM KOJIOM (MJIJIIMMU OUTaMH BIIEPEN), B IMOJTHOM AYIJIEKCHOM PEXHME
oomena. B cocraB YAIIIl, Ha3piBaeMOro 4acTo MOCJEI0BATEIbHBIM IMOPTOM,
BXOJAT NMPUHUMAIOIINANA U MEPENAONIMN CABUTAOIINE PETUCTPHI, & TAKKE CIIe-
nuanbHbiid Oydepnsiii peructp (SBUF) nmpuemonepenartuuka. 3anuce Oaiita B
Oydep mpuUBOIUT K aBTOMATUYECKOW Mepenucy OaiTa B CABUTAIOIIUM PETUCTP
nepeaaTyuka 1 MHUIMUPYET Hadalo nepefadn Oaiita. Hamuune 6ydepnoro pe-
TUCTpa NPUEMHHUKA TO3BOJISIET COBMEIATH ONEPALMI0 YTEHUSI paHee MPUHSITOTO
OaifTa ¢ mpueMoM odepeaHoro Oaiita. Eciu kK MOMEHTY OKOHYaHHS Tiprema Oaii-
Ta npeabayuii 6ait He Obu1 cuutad u3 SBUF, To oH OyaeT norepsH.

[TocnenoBarensubiii mopT MCS-51 MoxkeTr paboTaTh B YETBIpEX pa3iIny-
HBIX pexxumax [6].

Peosicum 0. B sTom pexxume nHGOpMALHS U TIEPEIaeTCs, U MPUHUMACTCS
yepe3 BHEIIHHUM BbIBOJ BXoja npuemHuka (RXD). Ilpunumarorcs wnm nepena-
1oTcsi 8 OuT maHHbIX (puc. 21). Yepe3 BHENIHMI BBIBOJ BBIXOJA MEpeIaTINKa
(TXD) BBILAAIOTCS MMITYJIBCHI CIBHTA, KOTOPHIE COMPOBOXKIAOT KaX<Iblii OWT.
YacTtoTa nepenauu Outa uHpopmaiuu paBHa 1/12 gactotsl pe3oHaropa.

RXD \[;><D1><D2><D3><D4><D5><D6><D7>/

TxD

Puc. 21. Bpemennas ouacpamma pabomur YAIIII 6 pescume 0
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Peoxcum 1. B aToM pexxume nepenarorcs yepes3 XD wim npuaumaror RxD
10 6ut uadopmaruu: ctapt-out (0), 8 OUT naHHBIX U cTon-OuT (puc. 22). Cko-
pOCTh IpHUeMa/Tiepeiadyil — BEJIMYMHA IEPEMEHHASI U 33]Ia€TCs TAMEPOM.

Crapt- /' D1 D2 D3 D4 D5 D6 p7 Y Cron
our our

Puc. 22. Bpemennas ouacpamma pabomuor YAIIII 6 pesrcume 1

Peosicum 2. B atom pexkume uepes TXD nepenarorcs nwim n3 RXD npunn-
Matotest 11 Out mHbopmauu: cTapT-OuT, 8 OUT JAHHBIX, MPOrPAMMHPYEMBIii
NeBATHIA OUT U cron-OmT. [Ipu mepenaye AEBATHIM OUT JAHHBIX MOXKET MPUHU-
MaTh 3HaueHue 0 uiu 1, wid, HarpuMmep, 7Sl MOBBIIMICHHUS JOCTOBEPHOCTH Tie-
penayu myTeM KOHTPOJIS IO YeTHOCTH B HETO MOXKET ObITh MOMEIIEHO 3HAYCHNE
IpU3HaKa mapuTera u3 cioBa coctosinus nporpammbl (PSW.0). Yacrora npue-
Ma/riepesiaud BbIOMpAETCs] MPOrpaMMOM M MOKeT ObITh Jubo 1/32, nmubo 1/64
4acTOThI pe30HATOPA B 3aBUCUMOCTHU OT yrpasJsitoiero outa SMOD.

Peorcum 3. Pexxum 3 coBIaaeT ¢ pexKUMOM 2 BO BCEX JIETANSAX 34 HUCKIIIO-
YeHHEM YacCTOThI IpHeMa/Tiepe1aun, KOTopast IBISETCSA BEJIMUYNHON NTEPEeMEHHOM
Y 3aJ1a€TCSl TAUMEPOM.

VYnpasnenne pexxumom pabotel YAIIII ocymiecTBisercs yepe3 perucTp
ynpasnenus/ctaryca Y Al ¢ cumBommueckum umeHem SCON.

O6o3nauenue pa3psaoB peructpa SCON npuBeneno B Tabdmn. 22. Bee pas-
psaabl peructpa SCON mporpaMMHO JAOCTYITHBI 1O 3alTUCH M YTEHHIO. Pazpsiab
SMO, SM1 onpenensitot pexxum padotsl Y AL, kak ykazano B Tabu. 23.

OcTanbHble OUTHI PETUCTPA UMEIOT CIIEAYIONIee Ha3HAUCHHE:

SM?2 — pa3zperieHue MHOTONIPOIIECCOPHOM paboThl. B pexxumax 2 u 3 mpu
SM2=1 ¢nar R| He akTUBU3UPYETCSI, €CIU ACBATHIN NPUHATHIA OUT TaHHBIX pa-
BeH 0. B pexxume 1 mpu SM2=1 ¢uar Rl He aktuBm3upyercs, eciau HE MPUHST
cTon-0uT, paBHbld 1. B pexxume 0 outr SM2 gomxen ObITh ycTaHoBiieH B 0.

REN — pa3penienue mpueMa nocliie/IoBaTeIbHbIX JIaHHBIX. Y CTaHABJIMBA-
eTcst M cOpachIBaeTCs MPOTPaMMHBIM 00ECTIeYeHHEM COOTBETCTBEHHO ISl pas-
pEIIeHUS U 3aIpeTa nmprueMa.

TB8 — neBsaThI OUT mepenaBaeMbIX JaHHBIX B pekuMax 2 u 3. YcTaHaB-
JMBAETCA U cOpAChIBAETCS MPOrPAMMHBIM 00ECIICYEHUEM.

RB8 — neBsiThIii OMT MPUHATHIX JaHHBIX B pexkuMmax 2 u 3. B pexume 1,
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eciiu SM2=0, RB8 sBnsiercs npunsateiM cron-outom. B pexxume 0 6ut RB8 e
UCIIOJIBb3YETCS.

Tl — ¢nar npepsiBaHus TepeAaTyuka. YCTaHABIMBAETCS amnmlapaTHO B
KOHIIE BPEMEHH Bbl1auM §-ro 6urta B pexkuMe 0 Uiau B Hayasle CTOn-OuTa B JIpy-
rux pexumax. COpaceIBaeTCsi IPOrpaMMHBIM 00ECIIEUEHHEM.

Rl — ¢nar npepsiBaHus npueMHUKa. Y CTaHaBIMBAETCS allapaTHO B KOH-
e BpeMeHu npueMa 8-ro 6urta B pexxume 0 win depe3 MOJOBHUHY HMHTEpBajia

cTon-6uta B pexxumax 1, 2, 3 npu SM2=0.

Tabmuma 22
Peructp ynpapnenus/craryca taiiMepa
Butel SCON.7|SCON.6|SCON.5[{SCON.4|SCON.3|SCON.2|SCON.1|SCON.0

Ob6oznauenne| SMO | SM1 | SM2 | REN | TBS RB8 TI RI
Tabnuma 23
Pexxumsbl paboter Y ATIIT
SMO | SM1 | Pexxum HaumenoBanue CkopocTb nepenauu
0 0 0 CaBUTOBBIN PETUCTD /12
0 1 1 8-0utoBblil yHUBepcanbHbI  |[lepemennas, 3anaercs T/C1
ACUHXPOHHBIN [TPUEM-
HUK/TIepeaTunK
1 0 2 9-6utoBbiit YAIIIT /64 wn /32
1 1 3 9-6utoBbiit YAIIIT [Tepemennas, 3amaercsa T/C1

bydbep npuemnnka u Oydep mepenarymka mpu TPOrPaMMHOM JOCTYIIE
uMmeroT oaumHakoBbie uMs (SBUF) m agpec (99H). Ecnmm komanma ucmonn3yeT
SBUF kak peructp MCTOYHHKA, TO OOpallleHHe MPOUCXOIUT K Oydepy npuem-
Huka. Eciu komanna ucnons3yer SBUF kak peructp HazHaueHHs, TO oOpaiiie-
HUE TIPOUCXOIUT K Oydepy nepeaarduka.

Ckopocth npuema/mepeaadu, T.e. yactora padbotsl YAIIIl B paznuunbIx
peKUMax, ONPEeIAeTCs Pa3TUIHBIMUA CIIOCOOAMH.

B pexxnme 0 gacToTa repeavn 3aBUCHT TOJIBKO OT PE30HAHCHOW YaCTOTHI
KBapueBoro pesonaropa fg= fpe3 /12 . 3a oavH MAIIVMHHBIA LUK MOCJIEI0BA-

TEJIbHBIM OPT MnepeaaeT oAuH OUT uHdopmaru. Takum 00pa3oM, MpU YacTOTE
pe3zonatopa 24 MI'1 vactota nmpuema/mepenayuu coctaBut 2 MI .
B pexumax 1, 2 u 3 ckopocTh npuemMa/meperaud 3aBUCUT OT 3HAUYEHHS
yrpasJsroriero 6uta SMOD B peructpe criermanbibix GyHkiwis PCON (tabdmn. 24).
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Tabmuua 24
Haznauenue pa3psaoB peructpa ymnpasieHus MomHocTbio PCON

buter | O603HaueHue Ha3nauenue 6utos

PCON.7 SMOD VY aBoenHas ckopocth nepefaun. Eciu 6uT yctaHoBieH B 1,
TO CKOPOCTH Mepeaun BaBoe 6ospie, yeM mpu SMOD =0

PCON.6

PCON.5 He ucnons3yrotcs

PCON.4

PCON.3 GF1 ®naru, cnenuduEpyemMsie moib30BaTeneM (Quarn oomero

PCON.2 GFO Ha3HAYCHMUS)
but normwxkenHo# momHocTH. [Ipn ycranoBke 6ura B 1 MK

PCON.1 PD MEePEXOUT B PEKHUM TMOHMIKEHHON MOTPEOIIEMO MOIIIHO-
CTH

PCON.O DL bur xonoctoro xoxa. Ilpu ycranoske 6uta B 1 MK nepe-
XOJUT B PEKUM XOJIOCTOTO X012

B pexume 2 wyacroTa, Tmepenaud  OMNPENEIAETCS  BBIPAKECHHEM
fo = (ZSMOD 164) fes . VinbiMu cioBamu, npy SMOD = 0 uacrora nepenaun
pasHa (1/64)f,e,, a mpu SMOD = 1 pasna (1/32)f,e;, T0 ects 1pn wacrore

pe3oHaropa 24 MI't gactora nmpuemMa/nepenaun coctaBut 375 MI'n u 750 MI'n
COOTBETCTBEHHO.

B pexumax 1 u 3 B popmMupoBaHMM YaCTOTHI IIEpejauud KpOME YIIPaBJIsIto-
niero 6uta SMOD npunumaer yyactue taiimep 1. [Ipu sTom yacrora nepenauu
3aBHUCHUT OT YaCTOTHI nepenonHenus foyrq Taiimepa 1 u onpeznensercs BoIpaxke-

nuem: fp3 =(ZSMOD 132) foyT1- IlpepriBanue ot TaiiMepa 1 B 3TOM cityuae

JIOJDKHO OBITH 3a0JIOKUPOBAHO.
HawnGonee ynoOHO MCIOIB30BaTh PEKHUM TaliMepa ¢ aBTOTepe3arpy3Kou.
Crapmas terpaza TMOD = 0010B (cm. Tabm. 22 u 23). Yactora mepemayu

ompenensercss  BblpaxkenueM fj3 = (ZSMOD 132)(fpe; /12)(256 - (THL). B

Ta0J1. 25 mpuBeaeHsl npuMepbl HacTpoiiku T/C1 mjs moyydeHus THIOBBIX 4Ya-
cTOT nepenayu naHHbix yepe3 Y AIIIl npu pa3snuuHbIX 3HAYEHUAX YacTOT KBap-
LIEBOT'0 PE30HATOPA.
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Tabnuma 25
Hacrpoiika Taiimepa 1 st ynpasiaeHus yactotoit padorsr Y AIII

f=12 MI'u
CxopocTh Yucno B | JlelicTBUTEIbHAS CKO- [Torpemnocts, | SMOD
nepeaadn, OuT/c TH1 pPOCTh Mepenaun, OuT/c %
19200 FEh 15625 18,62 0
9600 FDh 10416 -8,51 0
4800 Foh 4464 6,99 0
2400 F3h 2403 -0,125 0
1200 E6h 1201 -0,083 0
19200 FDh 20833 -8,51 1
9600 Foh 8928 6,99 1
4800 F3h 4807 -0,15 1
2400 E6h 2403 -0,125 1
1200 CCh 1201 -0,083 1
f=24 MI'u
CxopocTh Yucmo B | JleiicTBUTENIBHAS CKO- [Torpemaocts, | SMOD
nepenayu, Out/c TH1 pocCTh Tiepenauu, out/c %
19200 FDh 20833 -8,51 0
9600 FOh 8928 6,99 0
4800 F3h 4807 -0,15 0
2400 E6h 2403 -0,125 0
1200 CCh 1201 -0,083 0
19200 F9h 17857 6,99 1
9600 F3h 9615 -0,16 1
4800 E6h 4807 -0,15 1
2400 CCh 2403 -0,125 1
1200 98h 1201 -0,083 1
f=11,059 MI'g
CkopocTh Yucno B | JleiicTBUTENIbHAS CKO- [Torpemnocts, | SMOD
nepeaadn, Out/c TH1 pOCTh TIepeaaun, Out/c %
19200 FFh 28799 -49,99 0
9600 FDh 9599 0,01 0
4800 FAh 4799 0,021 0
2400 F4h 2399 0,042 0
1200 E8h 1199 0,083 0
19200 FDh 19199 0,005 1
9600 FAh 9599 0,010 1
4800 F4h 4799 0,021 1
2400 E8h 2399 0,042 1
1200 DOh 1199 0,083 1

~
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Llpumep npoepammuposanus YAIIIT

Ha xommbrotepe 3amaercs yncio B auama3one ot 0 go 255 (1 GaiiT) u me-
pemaercs B MUKpOKOHTpoJuiep. CoCcTaBUTh MporpamMMy npuema OaiiTa JaHHBIX
OT KOMIIBIOTEPA C OTOOPAKEHUEM Ha CBETOJIMOAX JTBOMYHOTO KOJA MPUHSATOTO
Oaiita. [IpuHATHIN OalT YBETUYHUTH HA SAMHUILY U TIepeaTh 00OpaTHO B KOMITIO-
Tep.

B manHOM mpumepe mpuBeIeHa MporpaMMa Mepelavyn TaHHBIX OT KOMIThb-
I0Tepa, cocTaBiieHHas Ha Turbo Basic. MoxHO ucmonb30BatTh 000N Apyrou
s3bIK TiporpammupoBanus: Pascal, C++, Delphi, Visual Basic u npyrue.

[Iporpamma HauMHAETCS ONEPATOPOM «OPENY», KOTOPBIA OTKPHIBAET MOPT
KOMITbIOTEpa COM1 mJia mepenayun BOCbMH OUT co ckopocThio 9600 Gut/c Oe3
KOHTPOJISI HA YETHOCT.

Crenyromue onepaTopsl (GOpMUPYIOT Ha dKpaHe W300pakeHue, oKa3aH-
Hoe Ha puc. 23a. B okao OUT BBoguTCS 9MCIIO, TpeaHA3HAYCHHOE JIJIS TIepea-
9i B MUKPOKOHTpoOJuIep. Ecim 4rciio BEIXOAMT 3a Tpe/eNbl YKa3aHHOTO JIharia-
30Ha, TO BBIBOJUTCS cooOmieHne o0 ommoOke: Error Number. [Ipu mpaBuisHOM
BBOJIE TIOSIBIIACTCS M300paykeHne, Mmoka3aHHoe Ha puc. 236. MHdpopMannonHoe
cooOmienne «Translate» ykaspiBaeT 0 TOM, 4TO MJAST OOMEH JaHHBIMH C MHK-

pokoHTpoiepoM. B okue IN mosiBiisieTcst 3HaUeHUE MIPUHSATOTO YHCIIA.

ouT IN ouT IN
Nout = ? Nout=7? 173 Nin =174
Translate
a) 6)

Puc. 23. Ungpopmayuonnvie coodwenus na s3kpamne Komnoiomepa

[Tepenaua nanHbIx ocymecTBisgeTcs kKomanaon «out &H3F8,Ny, a mpuem
JTaHHBIX TOJAMpOrpaMMoit «Priemy, B KOoTopoii mpoBepsieTcs cocTosiHue ¢iiara
roroBHoctd COM mopTa 1 BBOJ TaHHBIX orepaTopoM «iNP(&H3F8)».

Bpemennsie 3anepxku delay 2 BBeneHsl st ynodctBa paboOThl ¢ MPO-

IpaMMOii, MPU HEOOXOAUMOCTH UX MOXKHO yOpaTh.
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IIpocpamma
open "com1:9600,n,8,2,rs,cs0,ds0,cd0" as #2:out &h3f9,0
screen 9
m1l:
cls
line (100,100)-(230,130), ,B
line (250,100)-(360,130), ,B
locate 7,20
print "OUT IN"
locate 9, 16
input "Nout ="; N
if N >=0 and N <= 255 then m2
locate 12,18
print "Error Number"
delay 2
goto m1l
m2 :
locate 12,18
print "Translate"
delay 2
out &H3F8, N
gosub Priem
locate 9, 34
print "NIn ="; Nin
delay 2
goto ml
Priem:
do
flag = inp(&H3FD)
loop while (flag AND 1) <> 1
Nin = inp(&H3F8)
return

[Tporpamma 1j11 MUKPOKOHTPOJIJIEpA COCTOUT U3 TUIIOBBIX OCHOMHBIX MO-
nyneit. KoManapl HauanbHOM yCTaHOBKHM cojaep:kaT Hactpoitku YAIIIL B stoit
nporpamme Y AIIII paGoTaeT B pexume 8-OMTHOrO aCUHXPOHHBIN MpUeMa M me-
penaun (pexxum 1). Crapmas terpaga TMOD = 0010B. Ckopocts nepenauu
yCTaHABJIMBACTCS Takas ke, Kak B KomImbroTepe — 9600 6ut/c. [ns sToro u3
Tabn. 25, mpu vactote pe3onaropa 24 MI'11 BeiOupaem 3HaYEHUE YHCIIA, 3arPy-
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xkaemoro B TH1, pasaoe F3h. ITpu 3tom 6ut SMOD noipkeH ObITH YCTaHOBIICH
B CIMHHILY.

[IporpamMa OCHOBHOTO ITMKJIA COAEPKHUT KOMaHy BhI30Ba MOAIPOTPAM-
mbl ipueMa (call in) nanubIX. JlaHHBIC, IPUHSATHIC OT KOMITBIOTEPA, Pa3MEIIAtOT-
Csl B aKKyMYyJIITOpe. BKITFOUeHHE CBETOMO/1a OCYIIECTBISIETCS TOTUYECKUM HY-
JIeM, TIOATOMY TIPUHSATHIE JaHHbIC HHBepTUpPYIOTCs (CPl A) M BBIBOIATCS B TIOPT
(mov P2,A). Tanee crmeayror koMaHasl: CPl A — BOCCTaHOBJICHHE MPUHSATOTO
3Ha4eHUs; INC A — yBenuueHue Ha eaunuity; call out — BeI30Ba moamporpaMmsl
nepeaun 9ucia B KOMIBIOTED.

IIpoepamma
Tabauya eexmopos npepvieanuii
org 0000h
jmp begin
Komanowt nauanvhotl ycmanosku
org 0040h ;YCTaHOBKA aJipeca Hayaja MporpaMmbl
begin: mov SCON,#01011100B ;ycraHoBka pesxxuma Y ATII
mov PCON,#10000000B ;YABOCHHAsI CKOPOCTH Mepeavn
mov TMOD,#00100001B ;8-0uTHBIN aBTOTIEperp. TMP1
mov TH1,#0F3h ;9600 - 24 MI'1
mov TL1,#0F3h
mov P2,#0FFh ‘TalllEHUE CBETOIHOIOB
clr EA ;3aIIPET BCEX MPEPHIBAHUHN
setb TR1 JITyCK Taiimepa 1
IIpoepamma ocrnosHo2o yukia
m1: call in ;TIPUEM YuciIa
cpl A ;MHBEPCHS aKKyMYJISITOpa
mov P2,A 'BBIBOJ] Ha CBETOJIUOIbI
cpl A
inc A
call out ;TIepeiaya yncia
jmp m1
Iloonpoepammeol
out: mov SBUF,A
jnb ti,.$ ;(iar mpepbIBaHus IepeaaTInKa
clrti
ret
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in: jnbri,$ ;(uIar mpepeIBaHUs IPUEMHHUKA
mov A,SBUF
clrri
ret

Ilopaook eévinonnenus pabomol

1. 3yunTh nporpaMMHUpPOBAHHUE MOCIEAOBATEILHOIO KaHajia MHKpPO-
KoHTposuiepa. Oco0oe BHHMaHHE YISIUTh MPOTPAMMHUPOBAHUIO PETUCTPOB
YIIPaBJICHUS MOCJIEA0BATEIIBHOTO KaHAJIA.

2.Hamucarp mporpamMmMy HAcTPOMKH IMOCIEI0BATEIBLHOIO IMOPTa U Iepe-
Jayu OJHOro OaliTa MU HECKOJIBKMX OalT B MOCJEAOBATEIbHBIN KaHATI MHUKPO-
KoHTposuiepa. [IpeaycMoTpeTs BU3YyalbHBIM KOHTPOJIb BBIBOJA OaiiTa MHIUKA-
IAEH Ha CBETOINOIAX.

3.0TnaauTh MporpaMmy W 3arpy3uTh B KOHTPOJUIEP. 3alyCTUTh IPO-
rpaMMy Ha BBITIOJTHEHUE U HAOJII0/1aTh PE3yJIbTaThl HA KOMITBIOTEPE.

4. VI3MeHUTh PEeKUMBI paOOTHI MOCIEA0BATEILHOIO KaHaa.

5.1IponemMoHCTpUpOBaThH pabOTy MPENOIaBaATENIO.

Cooepoicanue omuema

1. AnropuT™ porpaMMUpPOBAHUS TIOCJIEI0BATEIHLHOTO KaHaja.

2.dopmMar perucTtpa ympaBieHHS [JIs MPOrpaMMHPOBAHMS ITOCICIOBA-
TEJIBHOTO KaHaJa.

3.CxeMbl anTOpUTMOB U PEaTU3YIONINE UX MPOTPAMMBI.

Koumponwvnwie eonpocut

1. Kakoii pexxum paboThl obecrieduBaeT HauOOJIBIIYI0 CKOPOCTh Tepe/a-
YU JAHHBIX?

2. Kakue napameTpbl onpeaensitoT CKOPOCTh pueMa/nepeaun TaHHbIX?

3. Uem otnuyarorcs pexxumbl 2 u 3 padboter Y ATII?

4. Kakoii TaiiMep ucnosib3yercs npu nporpammupoBanuu Y AII? Moxk-
HO JIM UCII0JIB30BaTh APYTroM Taitmep?

5. UTo Takoe CUHXPOHHBIA U ACUHHXPOHHBIA 0OMeH AaHHbIMU? Kakoil pe-
xuM padoTer Y ATl oGecrieunBaeT CHHXPOHHYIO TIpUeM/TIepeaady TaHHbBIX ?

6. B kakoM perucrpe coxpaHsitoTCsl IPUHATHIE JaHHbIE?

7. Kak 3amaercst CKOpOCTh Tiepe/iadu B aCHHXPOHHOM peXuMe paboThI?
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HPUJIOXKXEHHUE
OIIMCAHUE MAIIMHHBIX KOMAH/I

Onucanvie KaXA0W MPUBOAMMON MAITMHHOW KOMaHIBI MUKPOKOHTpPOJLIE-
pa MCS-51 coctouT u3 npemyioKeHus si3bIka accemoiiepa, Koja, TIUHBI KOMaH-
161 B OaliTax, BpEMEHH €€ BBIOIHEHHS, AJITOPUTMA U IIPUMEpa.

Komanga ACALL <addr 11>

Komanaa «aOCONIOTHBIN BBI30B MOANPOTPAMMEBD) BBI3BIBAET 0€3YCIOBHO
MOJITPOTpaMMy, Pa3MEIICHHYIO 10 YKa3aHHOMY ajpecy. [Ipu 3ToM cueTdmk Ko-
MaH]l yBEJIMIUBACTCS Ha 2 IS MTOJTyYSHHUsI aJipeca CIICIYIONMeH KOMaH/Ibl, TIOCIIe
yero noyiyueHHoe 16-6utoBoe 3Hauenne PC momeniaercs B cTek (CHayana cie-
IyeT MIIAIINHI 0aiT), U ColepKUMOE yKa3aTessl CTeKa TaKKe YBEJINIHBACTCS Ha
nBa. Anpec mepexona IMOJydaeTcs C IMOMOIIbI0 KOHKATEHALMU CTapIIMX OUT
YBEIUYCHHOTO COACPKUMOTO CUETUMKA KOMaHJI, OMTOB CTapiiero 0aiita kKoMaH-
IIBI ¥ MJTQJIIIETO OaiiTa KOMaH/IbI.

Accembnep: ACALL <merka>
Ko IA10 A9 A810001] |A7 A6 A5 A4 A3 A2 Al AQ
Bpewmst: 2 uukIia
Amroput™m:  (PC):=(PC)+2

(SP):=(SP)+1

((SP)):=(PC[7-0])

(SP):=(SP)+1

((SP)):=(PC[15-8])

(PC[10-0]):=A10A9A8 Il ATA6A5A4A3A2A1A0,
rae |l - 3Hak koHKaTeHanuu (CerIeHue)
ITpumep:

;JJO BBITTOJTHEHUSI KOMAH/JIbI ACALL ;(SP)=07H

;meTka HT1 cootBerctByeT anpecy: 0345H,

;r.e. (PC)=0345H

ACALL MT1 ;pacrionoxxena mo agpecy 028DH, T.e.

;(PC)=028DH

;JIOCJIE BBITTOJIHEHM A KOMAH/IbI

;(SP)=09H, (PC)=0345H,

;03Y [08]=8FH, O3V [09]=02H.

Komanna ADD A, <6aiiT-UCTOYHUK>

OTa KOMaHJ1a («CII0)KEHHE») CKIIAJbIBAET COACPKUMOE aKKyMyJssiTopa A ¢
COZICPKUMBIM OalTa-MCTOUYHUKA, OCTABIISISA PE3YIbTAT B akKymysisitope. [Ipu mosis-
JICHUM TIEPEHOCOB W3 pa3psiioB 7 u 3, ycraHaBiuBaroTcs ¢uiaru neperoca (C) u
nonoiaHuTensHOoro nepeHoca (AC) COOTBETCTBEHHO, B NMPOTUBHOM CIydae ATH
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¢naru cOpaceiBatorcs. [Ipu crnoskeHnu LenbIx ymcen 0e3 3Haka (uar mepeHoca
«C» ykasblBaeT Ha mossieHue nepenongHenus. Onar nepenomHenus (OV) ycra-
HaBJIMBAETCS, €CJIA €CTh NIEPEHOC U3 OuTa 6 M HET mepeHoca u3 Outa 7, WiH ecTh
nepeHoc u3 6ura 7 u HeT — U3 OuTa 6, B mpoTuBHOM ciydae ¢uar OV cOpacreiBa-
ercs. Ilpu cnokennu nenbIx yucen co 3HakoM ¢uar OV ykasbIBaeT Ha OTpHLIa-
TEJIbHYIO BEJMYMHY, MOJYYEHHYI0 NP CYMMHPOBAHUHU JBYX MOJOKUTEIbHBIX
OTIEPaH/IOB WM HA TIOJIOKUTEIBFHYIO0 CYMMY JJISl IBYX OTPHUIIATENILHBIX OTIEPAHIOB.

JIis KOMaH[Ibl CJIOKEHHS pPa3pelIeHbl CIEAYIONINEe PEKUMBI aJpecariiu

OaifTa-uCcTOYHMKA:
1) perucTpoBsiii;
2) KOCBEHHO-PETUCTPOBbIN;
3) npsmoii;
4) HeToCpeACTBEHHBIM.
1) Accem6nep:ADD A,Rn; toe n=0-7

Kon: 00101 rrry , rme rrr = 000-111
Bpewmsi: 1 ok
AJropuT™: (A):=(A)+(Rn), rae m=0-7

C:=X, OV:=X, AC:=X, rne X=(0 wm 1)
ITpumep:
;(A)=C3H, (B6)=AAH
ADD AR6  ;(A)=6DH, (R6)=AAH
;(AC)=0, (0=1, (OV)=1

2) Accembuiep: ADD A,@Ri ; roe i=0,1
Kon: , roe i=0,1
Bpewms: 1 ok

AnropuT™: (A):=(A)*+((Ri)), tme 1=0,1

C:=X, OV:=X, AC:=X, rne X=(0 wm 1)
ITpumep:
;(A)=95H, (R1)=31H, (O3V [31])=4CH
ADD A,@R1 ;(A)=E1H, (O3Y [31])=4CH,
; (C=0, (AC)=1, (OV)=0

3) Accembuep: ADD A, <direct>

Kon: 100100101]  [direct address|
Bpewms: 1 nukn

AJTOpUTM: (A):=(A)+(direct)

C:=X, OV:=X, AC:=X, rae X=(0 wm 1)
ITpumep:
;(A)=77H, (O3Y [90])=FFH
ADD A90H ;(A)=76H, (O3Y [90])=FFH,
;(C)=1, (OV)=0, (AC)=1
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4) Accembuep: ADD A <t#tdata>

Ko 00100100  Wdatal
Bpewms: 1 mukn
AJrOpUTM: (A):=(A)+#data
C:=X, OV:=X, AC:=X, rne X=(0 wu 1)
ITpumep:
;(A)=09H
ADD A #0D3H ;(A)=DCH,

:(C)=0, (OV)=0, (AC)=0

Komanga ADDC A, <0alT-UCTOYHMK >

Ora KoMmaHla («CJIOXKEHHE C MEPEHOCOM») OJHOBPEMEHHO CKJIa/bIBAeT
coaep)kuMoe OaiTa-uCTOYHUKA, (prar mepeHoca U COAEPKUMOE aKKyMyJsITopa
A, ocrtaBmsisi pe3yibTar B akkymyssitope. [Ipu aTom ¢uiarm mepeHoca u 10moi-
HUTEJIBHOTO NIEPEHOCA YCTaHABIMBAIOTCS, €CJIM €CTh IEPEHOC U3 OuTa 7 uiu Ou-
Ta 3, U cOpachIBalOTCS B MPOTUBHOM ciydae. [Ipu cioxkeHun nenbix yucen 6e3
3HaKa (hiar nepeHoca ykasbIiBaeT Ha mnepernoyinenue. dmar nepenonaerus (OV)
yCTaHaBIMBAETCS, €CIIM UMEETCS TIepeHoC OuTa 6 U HeT nepeHoca u3 outa 7 uin
€CThb MepeHoC 13 OuTa 7 1 HEeT — U3 OuTa 6, B mpoTUBHOM cityyae OV cOpachl-
Baetrcs. Ilpu cioxenun nensix yucen co 3HakoM OV yka3bIBaeT Ha OTpuULA-
TEJbHYIO BEJIMYMHY, MOJYYEHHYIO IPU CYMMHPOBAHUM JIBYX IMOJIOXKUTEIbHBIX
OTIEpPaH/IOB WMJIM Ha TMOJIOKHUTEITHHYIO CYyMMY OT ABYX OTPHUIIATENBHBIX OINEpaH-
JIOB.

Jlnst 9TOM KOMaHIbI pa3pelieHbl CICAYIOMNE PeKUMBI aipecannn OaiTa-
MCTOYHUKA!

1) perucTpoBsiii;

2) KOCBEHHO-PETUCTPOBBIN;

3) npsimoit;

4) HENOCpPEICTBEHHBIN.

1) Accemoiep: ADDCARN ; rme n=0-7
Kon: 00111 rrd , rae frrr = 000 — 111]
Bpewmst: | mmkn

ANropuT™: (A):=(A)*+(C)+(Rn)

(O):=X, (AC):=X, (OV):=X, rae X=(0 wu 1)
ITpumep:
:(A)=B2H, (R3)=99,
;(O)=1
ADDC A,R3 ;(A)=4CH, (R3)=99,
;(O)=1, (AC)=0, (OV)=1
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2) Accembnep: ADDC A,@Ri ; rae i=0,1
Ko , e i=0,1
Bpewms: 1 nukn
Anropurm: (A):=(A)+(C)+((RI))
(O):=X, (AC):=X, (OV):=X, rae X=(0 mu 1)
[Tpumep:
;(A)=D5H, (R0)=3AH,
;(O3Y[3A])=1AH, (C)=1
ADDC A,@RO ;(A)=FOH, (O3Y[3A]=1AH),
;(C)=0, (AC)=1, (OV)=0
3) AccembOuiep: ADDC A <direct>
Ko 00110101  [direct address|
Bpewms: 1 nukn
AJropuT™: (A):=(A)+(C)+(direct)
(O)=X, (AC):=X, (OV):=X, rue X=(0 wu 1)
IIpumep:
;(A)=11H, (O3VY[80])=DFH, (C)=1
ADDC A,80H ;(A)=F1H, (C)=0, (AC)=1, (OV)=0
4) Accembuiep: ADDC A #data
Ko 00110100|  fdatd]
Bpewms: 1 ukn
ANropuT™m: (A):=(A)+(C)+(direct)
(C)=X, (AC):=X, (OV):=X, rae X=(0 wu 1)
ITpumep:
;(A)=55H, (C)=0
ADDC A #55H ;(A)=AAH, (C)=0, (AC)=0, (OV)=1

Komanna AJMP <addrll>

Komanna «aOGcomoTHBIN mepexoa», MepeaaeT ynpaBieHue Mo yKa3aHHO-
My aJpecy, KOTOPBIM MOJy4aeTCsl MNP KOHKATEHAIIMH TSATH CTApUIUX OUT CUET-
yuka komana PC (Tocie yBeInMdeHust ero Ha JBa), 7—5 OUTOB KO/a Orepaiuu u
BTOpOro Oaiita KoMaHABl. AJpec mepexoaa M0JDKEH HAXOIUThCS BHYTPH OJTHOM
cTpaHuilbl o0beMoM 2 KOalT maMsTi mporpamMmsbl, ONpeaessieMol MAThIO cTap-

MMM OUTaMH CUETUHKA KOMaH/I.

Accembnep
Konx:
Bpewmsi:
Anropurm:

AIJMP <merka>

IAI0A9A800001 |A7 A6 A5 A4A3A2ALAQ

2 IIUKJIa
(PC[15-0]):=(PC[15-0])+2,
(PC[10-0]):=<addr11>



ITpumep:
;(PC)=028FH
;Metke MT?2 cootBerctByet anpec 034AH
AJMP MT2 ;(PC)=034AH

Komanga ANL <6aiiT-Ha3HaYeHUs1>, <OAUT-UCTOYHUK>

Komanga «inoruueckoe «M» i mepeMeHHBIX-0aWTOB» BBIMOJHSIET OIE-
paruto norudeckoro «M» Ham OuTaMu yKa3aHHBIX IEPEMEHHBIX U TIOMEIIIAET Pe-
3yJnbTaT B OaiiT-HAa3HAYeHHs. DTa Omnepalus He BIUSET Ha COCTOSIHUE (DIIaroB.

JIBa omnepanaa o0ecreunBarOT CASAYIOMNEe KOMOMHAIIMYU IIECTH PEXKUMOB
azpecaluu:
— 0aliTOM Ha3HAYEHUS SABIIAETCS AKKyMYJISITOp (A):

1) peructpoBbsiii;

2) npsiMOi;

3) KOCBEHHO-PETUCTPOBBIIA;

4) HENMOCPEICTBEHHBIN;
— 0OaiiToM Ha3HAYEHUs SABJIsIeTCs mpsimoii aapec (direct):

5) npsiMOl aKKYMYJIATOPHBI;

6) HEenoCpeICTBEHHbIN (0aUT-UCTOYHUK PAaBEH KOHCTAHTE).
1) Accembnep: ANL A,Rn ; rme n=0-7

Kox: , re |rrr = 000 — 111
Bpewmst: 1 nmxn

AnropuT™: (A):=(A) AND (Rn)

ITpumep:

;(A)=FEH, (R2)=C5H
ANL AR2  ;(A)=C4H, ,(R2)=C5H

2) Accembmep  ANL A, <direct>

Ko 01010101]  |direct address
Bpewmsi: 1 mukn

Anropurm: (A):=(A) AND (direct)
ITpumep:

:(A)=A3H, (PSW)=86H
ANL APSW :(A)=82H, (PSW)=86H

3) Accembnep: ANL A,@Ri ; rae i=0,1

Kox: , e i=0,1

Bpewmst: 1 nuxn
AnropuT™m: (A):=(A) AND ((Ri1))
ITpumep:

:(A)=BCH, (03V[35])=47H, (R0)=35H
ANL A @RO ;(A)=04H, (O3Y[35])=47H
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4) Accembnep: ANL A #data

Ko 01010100|  {data8|
Bpewms: 1 uukn
AJropuT™m: (A):=(A) AND #data
[Tpumep:
;(A)=36H

ANL A #0DDH ;(A)=14H
5) Accembnep: ANL <direct> A
Ko 01010100| [direct address|
Bpewms: 1 muxn
AnropuTt™m: (direct):=(direct) AND (A)
ITpumep:

{(A)=55H, (P2)=AAH
ANLP2,A  ;(P2)=00H, (A)=55H

6) AccemoOnep: ANL <direct> #data

Ko 01010100|  (direct address |#data8|
Bpewmsi: 2 nuKIa
AJropuT™: (direct):=(direct) AND #data
[Tpumep:
:(P1)=FFH

ANL P1#73H;(P1)=73H

[Tpumeuanue. Ecnu xomanga « ANLy» npumenHsieTcss Ajis U3MEHEHUsS CO-
JEePKUMOT0 TIOpTa, TO 3HAYCHHUE, UCII0JIb3yeMOe B KaUeCTBE JaHHBIX MOpTa, Oy-
JIeT CUMTHIBATHCS U3 3alllEIKU MopTa, a He ¢ BbiBo10B BUC.

Komanga ANL C, <OMT HCTOYHHKA>

Komanga «morndeckoe «M» 1j1si mepeMeHHbIX OUTOBY, BBITIOIHSIET OIe-
panuro jgoruueckoe «M» Hax ykazaHHbIMHA Outamu. Eciam OMT-UCTOYHUK paBeH
«0», To poucxoaut cOpoc ¢uiara nepeHoca, B MpOTUBHOM ciiydae (piar mepe-
HOCa HE U3MEHSET CBOETO 3HAUCHMUS. «/» MEPe/ OMEePaHIOM B SI3bIKE accemoiiepa
yKa3bIBaeT Ha TO, YTO B KAUE€CTBE 3HAUCHMS MCIOJIb3YETCS JIOTHYECKOE OTpUIla-
HUE aJjpecyeMoro Ourta, OJHAKO caM OUT UCTOYHUKA MPU ITOM HE U3MEHSETCS.

Ha apyrue ¢uaru sTa komMaHa HE BIUSICT.

JInst oniepaH1a-uCTOYHUKA pa3periieHa TOJbKO mpsiMast aapecanus K OuTam.
1) Accembnep: ANL C,<bit>

Ko 01010100/ it address|
Bpewms: 2 nukIia

ANTopuT™: (C):=(C) AND (bit)
ITpumep:

/(C)=1, P1[0]=0
ANL C,P1.0 ;(C)=0, P1[0]=0
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2) Accembnep: ANL C,</bit>

Ko 01010100/ it address|
Bpewms: 2 nukia
AJropuT™m: (C):=(C) AND (/bit)
[Tpumep:

/(C)=1, (AC)=0

ANL C/AC ;(C)=1, (AC)=0
Komanga CJNE <6aiiT Ha3HaYeHUA>,<0alT HCTOUYHUK>, <CMeLIeHne>
Komanna «cpaBHeHHE U TEepexoj], €ClIi HE paBHO» CPABHUBACT 3HAUCHUS

MEPBBIX JIBYX OMEPaHJOB W BBIMIOJHIET BETBICHUE, €CIU ONEpPaH]Ibl HE PaBHBI.

Anpec nepexoaa (BETBJIEHUS) BBIYUCISAECTCA MPU MOMOIIM CIOXEHHUS 3HAUYCHHUS

(co 3HaKOM), YKa3aHHOTO B MOCJIEHEM OaliTe KOMaH/bl, C COJECPKUMBIM CUET-

Y1Ka KOMaH/ TI0CJIe YBEIMYEHHUSI €T0 HA TPH.

@unar nepenoca «C» ycTaHaBIUBaeTCs B «1», eciy 3HaAYCHHE 11eTI0T0 0€3
3Haka <OaifTa Ha3HAYEHUS™> MEHBIIIE, YeM 3HaueHHUe Ienoro 0e3 3Haka <OaiiTa
MCTOYHHUKA™>, B IPOTUBHOM CJIy4ae MepeHoc cOpachiBaeTcs (€CiIM 3HaYeHUs oIe-
paHI0B paBHBI, ¢Jar mnepeHoca cOpacbiBaeTcs). JTa KOMaHAAa HE OKa3bIBaeT
BIIUSIHUS Ha OTIEPAH]IbI.

Omnepanapl, cTosMe B KOMaHjae, 00eCIeYnBalOT KOMOUHAIIMIO YEThIPEX
PEXKUMOB a/IpECaIlHH:

- ecnu 6aiiTOM Ha3HAYCHHUS SIBISACTCSA AaKKYMYJISATOD:

1) nmpsimoti,

2) HEMOCPEeACTBEHHBIH,

- ecnu OaliToM Ha3HaueHUs sBisieTcs rodas suerika O3Y ¢ KOCBEHHO-
PETUCTPOBOU WJIM PETUCTPOBOM aApecaliuei:

3) HEmoCpeACTBEHHBIN K PErUCTPOBOMY,

4) HemoCpeACTBCHHBIN K KOCBEHHO-PETUCTPOBOMY.
1) Accembnep: CJINE A,<direct>,<merka>

Ko 10110101] (direct address| rel3
Bpewms: 2 uKIa
AnropuT™: (PC):=(PC)+3,

eciu (direct)<(A), to (PC):=(PC)+<rel8>, C:=0
eciu (direct)>(A), To (PC):=(PC)+<rel8>, C:=1
ITpumep:
;(A)=97H, (P2)=FO0H, (C)=0
CJINE A,P2,MT3

MT3: CLR A ;(A)=97H, (P2)=F0H, (C)=1
;azpec, COOTBETCTBYIOMMN MeTke MT3 BbluncisgeTcs, Kak
; (PC):=(PC)+3+<rel8>
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2) Accembnep: CJINE A #data,<metka>

Ko 10110100  f#datd  |rel§
Bpewms: 2 nukia
Anropurm: (PC)=(PC)+3,

eciu #data<(A), o (PC):=(PC)+<rel8>, C:=0
eciu #data8>(A), to (PC):=(PC)+<rel8>, C:=1
ITpumep:
{(A)=FCH, (C)=1
CINE A#0BFH,MT4

MT4: INC A ;(A)=FDH, (C)=1
; (PC):=(PC)+3+<rel8>

3) Accembnep: CJINE Rn,#data,<meTtka>

Ko 10111rry  Hdatd relg
Bpewms: 2 nuKIa
AJTopuTM: (PC):=(PC)+3,

eciu #data<(Rn), to (PC):=(PC)+<rel8>, C:=0
ecau #data8>(Rn), to (PC):=(PC)+<rel8>, C:=1
[Tpumep:
;(R7)=80H, (C)=0
CIJNE R7#81H,MT5

MT5: NOP {(R7)=80H, (C)=1,
:(PC):=(PC)+3+(rel8)

4) Accembiep: CINE @RI #data,<metka> ;rae 1=0,1

Kon: 10110111 Hdatag| rel3
Bpewms: 2 nukIia
AnropuT™: (PC):=(PC)+3,

ecmu #data<((Ri)), o (PC)+<rel8>, C:=0
eciu #data8>((Ri)), To (PC)+<rel8>, C:=1
ITpumep:
;(RO)=41H, (C)=1, (O3Y[41])=57H
CINE @RO,#29H,MT6

MT6: DEC RO
;(O3VY[41])=57H, (C)=0,
;(PC):=(PC)+3+(rel8)

Komanna CLR A
Komanga «cObpoc akkymymnstopa» cOpachiBaeT (0OHYJSET) COIAEPKUMOE
akkymyinsatopa A. Ha pnaru komanga He BIUSET.
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AccemOnep: CLR A

Koun: 11100100

Bpewms: 1 uukn
AJropuTM™: (A):=0
[Tpumep:

:(A)=6DH, (C)=0, (AC)=1

CLR A :(A)=00H, (C)=0, (AC)=1

Komanjga CLR <bit>

Komanma «cOpoc 6uta» cOpachiBaeT yKa3aHHBIM OUT B HyJb. JTa KOMaH/a

paboraer ¢ darom nepenoca «C» WM JIIOOBIM OUTOM C MPSMOM aApecarrei.
1) Accembnep: CLR C

Kon: 11000011

Bpewmsi: 1 ok
AJTopuTM: (C)=0
IIpumep:
(C)=1

CLRC ;(C)=0
2) Accembuep: CLR <bit>
Ko 11000010  |bit address|
Bpewms: 1 uumkin
AJNropuTM™: (bit):=0
ITpumep:

;(P1)=5EH (01011110B)
CLRP1.3 ;(P1)=56H (01010110B)

Komanga CPL A

Komanna «vHBepcust akKyMyJIsiTOpa» KaXKIblii OUT aKKyMyJIITOpa UHBEP-
TUpYyeT (M3MEHSICT Ha IMPOTHBOIOJOXKHEIN). BUTHI, comepkamine «eIMHHIIBD,
MocJe ATOM KOMaHJbl OyIyT COAEpPKaTh «HYJIW», U HaoOopoT. Ha ¢uaru sta
oTiepanys He BIUSCT.

Accembnep: CPLA
Konx: 11110100
Bpewms: | mmkn
Anroputm: (A):=/(A)
ITpumep:

:(A)=65H (01100101B)
CPLA :(A)=9AH (10011010B)
Komanga CPL <bit>
Komanga «uHBepcusi 6uta» MHBEpTUPYET (M3MEHSET Ha MPOTUBOMOJIOXK-
HO€ 3HA4YeHHE) YKa3aHHBIA OUT. BUT, KOTOPBIN OBLT «EAMHUIICH», U3MEHSAETCS B
«HyJb» 1 Hao0opoT. Komanaa CPL moxer pabotath ¢ ¢uiarom nepeHoca Wi ¢
JTr00BIM IPSIMO aipecyeMbiM Outom. Ha apyrue ¢naru komanaa He BIMSIET.
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1) Accembuiep: CPL <bit>

Ko 10110010  |bit address|
Bpewms: 1 nukn
AJropuT™m: (bit):=/(bit)
[Tpumep:
;(P1)=39H (00111001B)
CPLP11
CPLP1.3 ;(P1)=33H (00110011B)
2) Accembiep: CPLC
Kon: 10110011
Bpewmsi: 1 ok
AnroputMm: (C):=/(C)
IIpumep:

;(C)=0, (AC)=1, (OV)=0

CPL C :(C)=1, (AC)=1, (OV)=0

[Ipumeuanue: Ecam 3Ta KOMaH/1a HUCIOIB3YETCS JIJIsi U3MEHEHUs UHGOP-
MallMM Ha BBIXOJIC MOpPTa, 3HAYEHHUE, UCIOJb3YyeMOE KaK HMCXOJHBbIC JaHHbBIC,
CUUTBIBAETCA U3 «3allEIKN» NOpTa, a HE ¢ BbIBOJAOB BUC.

Komanga DA A

Komanna «aecsiTuuHash KOppEKIUsl aKKyMyJsiTOpa JJIsSl CJIIOXKEHUS YIO-
psA0YMBaET 8-OMTOBYIO BEIMYMHY B aKKyMYJISITOPE TIOCIIC BHIMIOJTHEHHOUN paHee
KOMaH/bl CJIOKEHHS JIBYX MEPEMEHHbIX (Kakaas B YINaKOBAHHOM JBOUYHO-
necaTuaHoM (opmare). sl BBIMOJHEHUS! CIOKEHHUS MOXKET MCIOJIb30BaThCs
mobas u3 tunoB komana ADD wiu ADDC. Ecnu 3Hauenne 0utoB 3—0 akky-
myiaropa (A) npesbimaer 9 (XXXX 1010—XXXX 1111) unu, ecnu dpaar AC
paBeH «I», To k comepxxumomy (A) nmpubasmnsiercs 06, moxydasi COOTBETCTBYIO-
IIYI0 JBOMYHO-AECATUYHYIO HUPPY B MiaalIeM MoiybaiTe. ITO BHyTpPEHHeEe
MOOUTOBOE CIIOKEHUE YCTAHABJIMBACT (iar mepeHoca, eCiau MEePeHoC U3 MO
MJIAJIINX YEThIpEX OUT pacHpoCTpaHsIETCs uepe3 Bce crapiiue OUTHI, a B MPO-
TUBHOM clly4ae — He M3MeHseT ¢uar nepeHoca. Eciu nocie storo uiar nepe-
HOCa paBeH «I», WK eclii 3HaYeHUEe YeThIpeX cTapimmx Out (7—4) mpeBbiliaeT
9 (1010 XXXX - 1111 XXXX), 3HaueHHs 3TUX CTApPIIUX OUT YBEJIMYMUBACTCS HA
6, co3maBas COOTBETCTBYIOIIYIO JBOMYHO-JECATUYHYIO MUGPY B CTapIIeM IO-
ny6aiite. I cHOBa mpu 3TOM (iar nepeHoca yCTaHABIMBAETCS, €CJIU MEePEeHOC
MOJIy4aeTCsl U3 CTApIINX OMTOB, HO HE U3MEHSETCS B MPOTUBHOM citydae. Takum
oOpasom, uiar mepeHoca yka3blBaeT Ha TO, YTO CyMMa JIByX MCXOJHBIX JBOMY-
HO-JICCATUYHBIX TIepeMeHHBIX OosbIine yeM 100. DTa koMaH/1a BBITIOJHSET JecCs-
THYHOE TIpeoOpa3oBaHre ¢ MOMOIIbI0 ciaoxkeHus 06, 60, 66 ¢ coOnePKUMBIM aK-
KyMYJIITOpa B 3aBUCUMOCTH OT HAYaJIbHOT'O COCTOSIHUSI aKKyMYJISITOpa U CJIOBa
cocTosiHus iporpaMmel (PSW).
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AccemOnep: DA A

Kox:
Bpewms: 1 nukn
Anropurm: eciu ((A[3-0])>9 wmu (AC)=1), To A[3-0]:=A[3-0]+6
eciu ((A[7-4])>9 uim (0=1), To A[7-4] :=A[7-4]+6
[Tpumep:
a) ;(A)=56H, (R3)=67H, (C)=1
ADDC AR3
DA A ;(A)=24H, (R3)=67H, (C)=1
0) ;(A)=30H, (C)=0
ADD A, #99H
DA A (A)=29, (C)=1

[Tpumeuanne: Komanga DA A He MOXeT MpoOCTO MpeoOpa3oBatTh IMIECTHA-
JUATEpUYHOE 3HAYEHUE B aKKyMYJSITOPE B JBOWYHO-AECATUYHOE IMPEACTABIIEC-
HUE€ U HE PUMEHSETCS, HAIPUMED, IS JECATUYHOTO BEIYMTAHUS.

Komanga DEC <6air>

Komanpna «ekpemMeHT» MpOor3BOAUT BhIUMTAHUE «1» U3 yKa3aHHOTO OIle-
panaa. Hauanmpaoe 3nauenne O00H mepetiner B OFFH. Komanma DEC ne Bimser
Ha (iaru. DTol KOMaHJI0M IOMyCKAETCsl YEThIPE PEKUMA aJIpecaliiy orepaHa;

1) k akkymynaTopy
2) perucTpoBbIi

3) npsamoit
4) KOCBEHHO-PETUCTPOBBIN
1) Accembnep: DEC A
Kon: 00010100
Bpewmst: I mmkn
AJNroput™: (A):=(A)-1
ITpumep:
;(A)=11H, (C)=1, (AC)=1
DEC A ;(A)=10H, (C)=1, (AC)=1
2) Accembnep: DEC Rn ; rme n=0-7
Kon: , rae rrr=000-111
Bpewmsi: 1 UKk
Anropurm: (Rn):=(Rn)-I
ITpumep:
;(R1)=7FH,
;(O3Y[7F])=40H, (O3Y[7F])=00H
DEC @R1
DECRI

DEC @Rl  ;(R1)=7EH,
:(O3V[7F])=3FH, (O3Y[7F])=FFH
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3) AccembOuiep: DEC <direct>

Ko 00010101 direct address|
Bpewms: 1 uukn

AJropuT™: (direct):=(direct)-I
[Tpumep:

:(SCON)=A0H, (C)=1, (AC)=1
DEC SCON :(SCON)=9FH, (C)=1, (AC)=1

4) AccembOuiep: DEC @Ri ; rme 1=0,1
Kogx: 00010111
Bpewmsi: 1 ok
AJropuT™: ((RD)):=((RI)-1)
IIpumep:
;(R1)=7FH,
;(O3Y[7F])=40H, (O3VY[7F])=00H
DEC @R1
DECRI

DEC @Rl ;(R1)=7EH,
:(O3Y[7F])=3FH, (O3V[7F])=FFH

[Tpumeuanue: Ecim 3Ta KOMaHAa -UCIIOIB3YETCS I U3MEHEHUST HHDOP-
Mallid Ha BBIXOJE IMOpTa, 3HAYCHHE, WCIOJIB3yeMOE KaK HCXOJHBIC TaHHBIC,
CUMTBIBACTCA U3 «3alLEIKN»' MopTa, a He ¢ BbiBOJ0B BUC.

Komannga DIV AB

Komanpga «genenuey nenut 8-6utoBoe menoe 0e3 3HaKa U3 aKKyMyJsITopa
A Ha 8-O6uToBOE 1IesI0e 0e3 3HaKa B peructpe B. AKKyMynsTOpy IpUCBauBaETCA
1esas 4acTh YacTHOTO (cTapiime paspsibl), a peructpy B — ocrarok. dnaru
nepeHoca (C) u nepenonnenus: (OV) cOpacwiBatorca. Ecnmu (A)<(B), To dnar
nononHuTenbHOro nepenoca (AC) e cOpacwiBaetcsi. dnar nepeHoca cOpachiBa-
€TCs B JIIOOOM ciiydae.

Accembnep: DIV AB

Kon: 10000100

Bpewmsi: 4 nukna

Anroputm: (A):=((A)/(B))[15-8],

(B):=((A)(B))[7-0]
ITpumep:

[Tycts akkymynsarop comepxkut uucio 251 (OFBH umu 11111011B), a peructp B -
yrcno 18 (12H umu 00010010B). [Tocne Boimonuenust komanasl DIV AB B akkymyisitope
oyznet uucno 13 (ODH umu 00001101B), a B peructpe B - uucno 17 (11H unu 00010001B),
T.K. 251=(13*18)+17. ®maru C u OV OyayT cOpOIIeHBI.

IIpumeuanue. Eciu B cogepxut 00, To nocie komanasl DIV conepxxumoe akkymyis-
Topa A u peructpa B Oynyt He onpenenensl, ¢uar nepeHoca coOpacsiBaercs, a (hjar nepemnoJ-
HEHUS YCTaHABJIMBACTCA B «1».

95



Komanga DJNZ <6aiiT>. <cmelieHue>

Komanga «J1ekpeMeHT U mepexoj, €CIi He PaBHO HYJIIO» BBITIOJIHSET BbI-
yuTaHue «1» U3 yKa3aHHOW SYEUKHA W OCYIIECTBIISIET BETBICHUE IO BBIYMUCIISC-
MOMY aJpecy, €CIM pe3yipTaT He paBeH Hyr0. HayanpHoe 3Hauenue O0H me-
petiner B OFFH. Anpec nepexosa (BeTBICHUS) BIUUCISICTCS CIIOKEHUEM 3HaUe-
HUS CMEIIeHHs (CO 3HAKOM), YKa3aHHOTO B MOCJeHEM OailTe KOMaHIbl, C CO-
JEp)KUMBIM CUETYMKAa KOMaHJ, yBEIW4YeHHbIM Ha myinHy kKoMmaniael DINZ. Ha
¢aru 3Ta KOMaHAa HE BAMSET U JOMYCKAeT CASAYIOIIUE PEKUMBI afpecaluu:
1) perucTpoBsiii

2) npsiMoit
1) AccemOnep: DJNZ Rn,<metka> ; rie n=0-7
Kon: rel8
Bpewms: 2 nukIia
Anropurm: (PC):=(PC)+2,
(Rn):=(Rn)-l,
eciu ((Rn)>0 mau (RN)<0), to (PC):=(PC)+<rel8>
IIpumep:
;(R2)=08H, (P1)=FFH (11111111B)
LAB4: CPL PI:7
DINZ R2,LAB4 ;(R2)={07-00}
;JTa MoCe10BaTeIbHOCTh KOMaH/ nepekitoyaet P1.7
;BOCEMb pa3 ¥ MPUBOJHUT K MOSBICHHUIO YETHIPEX UMITYITHCOB
;Ha BeIBoJie BUIC, cooTBeTcTBYytOMIEM OutTy P1.7.
2) Accembuep: DJNZ <direct>, <metka>
Ko 11010101] (direct address el
Bpewmst: 2 uukIia
AnropuTM™: (PC):=(PC)+3,
(direct):=(direct)-I,
ecnu ((direct)>0 wu (direct)<0), To (PC):=(PC)+<rel8>
ITpumep:
;(O3Y[40])=01H, (O3Y[50])=80H,
;(03Y[60])=25H
DJNZ 40H, LAB1 ;(O3Y[40]) =00H
DJNZ 50H, LAB2 ;(O3Y[50]) =7FH
DJNZ 60H, LAB3 ;(O3VY[60]) =25H
LABL:CLR A
LAB2: DEC R1 ;0CYyILeCTBUIICS nepexos Ha MeTKy LAB2

IIpumeuanue: Ecim komanna DINZ ucnonb3yercs 11t U3MEHEHHS BBIXO-
J1a TIOpTa, 3HAYCHHE, UCIIOIb3YEMOE KaK OIEpPaH[l, CUMTHIBACTCS U3 «3aILEIKN»
nopra, a He ¢ Bbioj1oB bUC.
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Komanna INC <6air>
KomaHia «MHKpEMEHT» BBINOJIHSET NMpuOaBiIeHUE «1» K yKa3aHHOU Iie-
peMeHHOM U He BiusieT Ha ¢iaru. Havanenoe 3nauenne OFFH nmepeiiner 8 00H.

OTa KOMaH/1a A0MyCKaeT YEThIpe peKrMa apecaluu:
1) Kk akKyMyJIATOpY
2) perucTpoBbIi

3) npsamoit
4) KOCBEHHO-PErUCTPOBBIN
1) AccemOnep: INC A
Kon: 00000100
Bpewmsi: 1 ok
AJTOpUTM: (A):=(A)+1
IIpumep:
;(A)=1FH, (AC)=0
INC A ;(A)=20H, (AC)=0
2) Accembnep: INC Rn ; roe n=0-7
Ko 00001rrr], re rrr=000-111
Bpewms: 1 uumkin
AnropuT™: (Rn):=(Rn)+I
ITpumep:
;(R4)=FFH, (C)=0, (AC)=0
INC R4 ;(R4)=00H, (C)=0, (AC)=0
3) Accembuep: INC <direct>
Ko 00000101] (direct address|
Bpewms: 1 nukn
ANropuT™m: (direct):=(direct)+l
ITpumep:
;(03Y[43])=22H
INC 43H ;(O3Y[43])=23H
4) AccemoOutep: INC @RI ; rae i=0,1
Kox: , rae i=0,l
Bpewmst: | mmkn
ANTopuT™: ((R1)):=((Ri))+l
ITpumep:
;(R1)=41H, (O3VY[41])=4FH, (AC)=0
INC @RI ;(R1)=41H, (O3Y[41])=50H, (AC)=0

[Tpumeuanue. [Tpu ucnonb3oBanuu koManbl INC nist u3mMeHeHUs COACPIKUMOTO TTOP-
Ta, BCJIMYMHA, UCIIOJIb3yEMasd KaK OICpaH[l, CHUTLIBACTCA U3 «3aAlICIIKN) MIOpPTa, a HC C BbBIBO-
noB BUC.
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Komannga INC DPTR

Komanna «MHKpEMEHT yKa3aTensl TaHHBIX» BBITIOJHSICT HHKPEMEHT (TIpH-
OaBnenne «1») comepxkumoro 16-6utoBoro ykasarens naHueix (DPTR). IMpu-
0aBneHue «1» ocymectBusiercst K 16 Outam, mpuyeM MepernoaTHEeHUe MIIAJIIEro
Oaitta ykasarens nanHeix (DPL) u3 FFH B OOH npuBoauT kK HHKpEMEHTY cTap-

mero Oaiita ykazarens nanaeix (DPH). Ha ¢uraru ata komanaa He Biauser.
Accembnep: INC DPTR

Kon: 10100011

Bpewmsi: 2 IIUKJIa
AnropuT™m: (DPTR):=(DPTR)+1
IIpumep:
;(DPH)=12H, (DPL)=FEH
INC DPTR
INC DPTR

INC DPTR ;(DPH)=13H, (DPL)=01H

Komanna JB <bit>.<rel8>

Komanna «mepexon, eciii OUT yCTAHOBJICH» BBIMIOIHIET NIEPEXO MO aj-
pecy BETBIICHUS, €CIIM YKa3aHHBIN OUT paBeH «1», B IPOTUBHOM CIIy4ae BBITOJI-
HAETCS CIeAyrolas KoMaH1a. AJpec BETBICHUS BBIYUCISETCSA C TOMOIIBIO MPU-
OaBJEHUSI OTHOCHUTEJIBHOTO CMEIIECHHS CO 3HAKOM B TPETheM OalTe KOMaHJbI
(rel8) k comepkuMoOMy cueTdYMKa KOMaHJ rmocie npubasieHus Kk Hemy 3. [Ipo-
BEpsieMbINl OUT HE U3MEHsETCs. JTa KOMaH/1a Ha ¢Jlaru He BIUSET.

Accembiep: JB (bit),<meTka>
Ko 00100000/  |oit addresy  frel§
Bpewmst: 2 uukia
Anropurm: (PC):=(PC)+3,
eciu (bit)=1, to (PC):=(PC)+<rel8>

ITpumep:

;(A)=96H (10010110B)

JB ACC.2,LAB5 ;2Ta KOMaHa obecnieunBaeT nepexoa Ha MeTky LABS

LAB5: INC A

Komannaa JBC <bit>, <rel8>

Komanna «mepexon, ecim OUT yCTaHOBIIEH U COpOC ATOTO OUTAy, BBHITIOJ-
HSCT BETBJICHHUE 10 BBIYUCISIEMOMY aJipecy, eciii OUT paBeH «1». B mporuBHOM
ciydyae BeIMoJIHsIeTCsl cienyromas 3a JBC komanaa. B mo0om ciydae ykazaH-
HBI OUT cOpachiBaeTca. Alpec mepexo/ia BBIUUCIACTCS CIOKEHHUEM OTHOCH-
TEJIPHOTO CMEIICHHS CO 3HAKOM B TpeTheM OaiiTe koMaHib! (Tel8) u comepxu-
MOTO CUETYMKa KOMaHJ mociyie npubaBiieHus K HeMy 3. DTa KOMaH/a HE BIIUSET
Ha (piarmy.
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Accembiep: JBC (bit),<merxa>

Ko 00010000|  |oit addresy  rel§
Bpewms: 2 UKIIa
AJropuT™: (PC):=(PC)+3,
ecau (bit)=l, To (bit):=0, (PC):=(PC)+<rel8>
[Tpumep: (A)=76H (0111 0110B)
JBC ACC.2.LABG6 ;Ilepexona na LAB6 uer, T.x. (A[3]) =0
JBC ACC.1,LAB7 ;(A)=72H (0111 0010B) u nepexon Ha aapec,

;cooTrBeTcTBYIONMI MeTke LAB7.

[Tpumeuanue. Eciu 5Ta KOMaH/1a UCIIOIB3YETCs ISl IPOBEPKH OUT TMOPTA,
TO 3HAYEHUE, UCIIOJIB3YEMOE KaK ONepaH/l, CYUTHIBACTCS U3 «3alleJIKW» MOpTa, a
He ¢ BeiBoga bIUC.

Komanaa JC <rel8>

KomaHnnma «mepexoj, eciii MepeHOoC YCTaHOBJICH» BBIMOJHSET BETBIICHUE
o ajipecy, eciu ¢uar nepeHoca paBeH «1», B MPOTUBHOM CTydae BBITIOIHSIETCS
cieayroas KoMaHaa. AJpec BETBICHHS BBIUUCISCTCS C MOMOIIBIO CIIOXKEHUS
OTHOCHTEJIHLHOTO CMEIIEHHS CO 3HAKOM BO BTOpOM Oaiite koMausl (rel8) u co-
JEePKUMOT'0 CUETUYMKA KOMaH/I, IMociie MpudaBieHusl K HeMy 2. DTa KoMaHJa Ha
¢dnaru He BIUsET.

Accembrep: JC <metka>
Kon: 01000000 relg
Bpewms: 2 IMUKIIa
AJNroput™: (PC):=(PC)+2,
eciu (C)=1, to (PC):=(PC)+<rel8>
IIpumep:
(O)=0
JC LABS ;HeT nepexona Ha MmeTky LABS
CPLC ;(O):=1
LABS8: JC LAB9 ;nepexon Ha MeTky LABO, T.x. (C)=1
LAB9: NOP
Komanaa JMP @A+DPTR

KomaHna «KOCBEHHBIM Mepexon» CKIAIbIBaeT §-OMTOBOE COJEPKUMOE
akKymyJisitopa 0e3 3Haka ¢ 16-0uToBbIM ykazateneM naHHbIx (DPTR) u 3arpy-
JKaeT MOJYUYEHHBIA Pe3ybTaT B CUYETUMK KOMaH, COAEPKUMOE KOTOPOTO SBJISI-
eTCsl aApecoM ISl BBIOOPKH CIIEMyIONIeH KOMaHbl, 16-0UTOBOE CIIOKEHUE BhI-
nonHsiercs no Monymo 21° nmepenoc U3 MiaamKMx BOCBMHU GMT PacIpOCTPaHSAET-
Csl HA cTapire OUTHI MporpaMMHOro cuetdynka. Coaep:KuMoe akKymyJssiTopa u
yKazaTelis JaHHbIX He U3MEHseTCs. DTa KOMaH 1a Ha (Jarv He BIUSET.
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AccembOep: JMP @A+DPTR

Kon: 01110011

Bpewms: 2 nukIia
Anropurm: (PC):=(A)[7-0]+(DPTR)(15-0]
[Tpumep:

:(PC)=034EH, (A)=86H, (DPTR)=0329H

JMP @A+DPTR :(PC)=03AFH, (A)=86H, (DPTR)=0329H

Komanga JNB <bit> <rel8>

Komanpga «mepexoj, ecii OUT HE YCTAaHOBJIEH» BBIMOJHSIET BETBICHHUE 110
aZpecy, €CJIM yKa3aHHbIH OUT paBEH «HYIIO», B IPOTUBHOM CJIy4ac BBIMOJHSICT-
csl clienyrolias KoMaHJa. Apec BETBJICHUSI BBIYUCIISIETCS C MOMOIIBIO CIIOXKe-
HUSI OTHOCHUTEIBHOTO CMEIIEHUS CO 3HAKOM B TpeTheM OaiiTe koMaHsl (rel8) n
COJIEP’KUMOTO CYETYMKA KOMaH] mociie npudapiieHus K Hemy 3. IIpoBepsemblii
OUT HE U3MEHseTCs. DTa KOMaH/1a Ha (yiaru He BIIUSET.

Accembiep: JNB (bit),<merka>
Ko 00110000|  |pit addres§  |rel8]
Bpewms: 2 nukIia
AJTOopuTM: (PC):=(PC)+3,
eciu (bit)=0, To (PC):=(PC)+<rel8>
ITpumep:
;(P2)=CAH (11001010B),
;(A)=56H (0101 0110B)
JNB P1.3,LAB10 ;HeT nepexoaa Ha LAB10
JNB ACC.3,LAB7 ;mepexoq Ha MeTky LAB7
LAB7:INC A

Komanna JNC <rel8>

Komanga «mepexon, eciy MepeHoC HE YCTAHOBJIEH» BBIMOJHSIET BETBIE-
HUE MO ajpecy, eciu ¢ar nepeHoca paBeH HyJI0, B MPOTUBHOM CTydae BBITIOJ-
HAETCS CJIeAyIoIIas KOMaHJa. AJIpec BETBJICHUS BBIYUCISETCA C TMOMOIIBIO
CJIOKEHUSI OTHOCUTEHHOTO CMEIIEHUS CO 3HAKOM BO BTOPOM OaliTe KOMaH7bI
(rel8) u comepkuMOTo CueTUYMKa KOMaH] IMocie nmpubdaBicHus K Hemy 2. dar
nepeHoca He U3MeHsIeTCsl. JTa KOMaH/Ja Ha Ipyrue (pyaru He BIHsIeT.

Accembnep: JINC <merka>

Ko 01010000| rel|
Bpewmst: 2 nukia

Anroputm: (PC):=(PC)+2,

eciu (C)=0, to (PC):=(PC)+<rel8>
ITpumep:
(01
JNC LAB6  ;uer nepexona Ha LAB6
CPLC
LABG: INC LAB13 ;nepexox Ha metky LAB13
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Komanna JNZ <rel8>

Komanga «mepexon, ecnu coaepKUMOE aKKyMyJsiTOpa HE paBHO HYJIO»
BBITIOJIHSIET BETBJICHUE TIO aJpecy, €CIU XOTs Obl OJJUH OUT aKKyMYJIsITOpa paBeH
«I», B IPOTUBHOM Clly4ae BBINOJHAETCS CleAyrolas KoMaHaa. Anpec BeTBIe-
HUSl BBIYHCIISCTCS CJIOKEHUEM OTHOCUTEIILHOTO CMEIICHHS CO 3HAKOM BO BTO-
pom Oaiite koman el (rel8) u comepxkumoro cuerunka koman (PC) mocie mpu-
OaBieHus K HeMy 2. Coliep)KMMO€e aKKyMyJIsITOpa HE U3MEHsETCA. JTa KOMaH/1a
Ha (Jiark He BIUSET.

Accemb0uiep: INZ <metka>
Ko 01110000  rel§
Bpewmsi: 2 1UKJIa
AJTOpUTM: (PC):=(PC)+2,
eciu (A)=0, o (PC):=(PC)+<rel8>
[Tpumep:
;(A)=00H
JNC LAB14 ;uner nepexona Ha LAB14
INC A
LAB14: JNZ LAB15 ;nepexon na metky LAB15
LAB15: NOP

Komanpna JZ <rel8>

Komanna «mepexo, eciii CoIepKuMoe akKyMyJsitopa paBHO «(0» BBINOJ-
HSET BETBJICHHUE TI0 aJIPeCy, €CIIM BCe OUTHI aKKyMYJIATOpa paBHBI «0», B TIPOTHB-
HOM CJIydae BBITTOJIHACTCS CIeAyIonas KoMaHaa. Apec BETBICHUS BEIYHCIISETCS
CJIO)KEHHEM OTHOCHTEIBLHOTO CMEIICHUS CO 3HAKOM BO BTOPOM OailTe KOMAaHIbI
(rel8) u comepKMMBIM cYeTUMKa KOMaH I mociie npudasienus k Hemy 2. Conep-
KUMOE aKKyMYJISITOpa HE U3MEHsIeTCs. JTa KoMaH1a Ha ¢iard He BIUSCT.

Accembrep: JZ <metka>
Kon: 01100000 rel
Bpewms: 2 nukIia
AnropuT™: (PC):=(PC)+2,
eciu (A)=0, o (PC):=(PC)+<rel8>
ITpumep:
;(A)=01H
JZ LABI16 ;uer mepexona Ha LAB16
DEC A
LAB16: JZ LAB17 ;mepexox na metky LAB17
LAB17: CLR A
Komanna LCALL <addrl6>

KoManaa «IIMHHBIA BBI30B» BBI3BIBAET IMOAMPOTPAMMY, HAXOJSILYIOCS
no ykazanHomy ajpecy. Ilo komanae LCALL x cuetunky xomana (PC) mpu-

OaBisieTcs 3 1S MOJIy4EeHHS afpeca CIEAYIOIIEe KOMaHIbl U MOCJE 3TOrO MOIy-
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yeHHbIH 16-0uToBbIN pe3ynbrar nomeniaercss B CTEK (cHauana cienyer miaj-
il 6aiT, 32 HUM — cTapimii), a conepxkumoe ykazarens CTEKa (SP) ysenu-
YUBaeTCs Ha 2. 3aTeM CTapIIvMid U MIaAMIUN OalThl CUeTUYMKA KOMaH]I 3arpysa-
IOTCSI COOTBETCTBEHHO BTOPBIM U TpeThuM Oaiitamu komanasl LCALL. Beimon-
HEHUE MPOrpaMMbl MPOAOKACTCS KOMaHIOM, HAXOMSIIECHCS MO MOIYyYECHHOMY
aapecy. Iloamporpamma, ciienoBaTelbHO, MOKET HAUUHATHCS B JIIOOOM MecCTe
aJPEeCHOTO TPOCTpPAHCTBA MaMATH IporpamMmm oowsemom 1o 64 Koaiit. DTa Ko-
MaH/a Ha (Jiary He BIUSET.

AccemOnep: LCALL <merka>

Ko 00010010  |addr[15-8]  jaddr[7-0]
Bpewmsi: 2 1UKJIa

AJTOpUTM: (PC):=(PC)+3

(SP):=(SP)+1
((SP)):=(PC[7-0])
(SP):=(SP)+1
((SP)):=(PCIl5-8])
(PC):=<adddr[15-0]>
IIpumep;
;(SP)=07H,
;MeTke PRN cooTtBercTByeT anpec 1234H,
;i0 aapecy 0126H naxomutcs komanna LCALL
LCALL PRN ;(SP)=09H, (PC)=1234H,
-(03Y[08])=26H, (03Y[09])=01H
Komanna LIMP <addrl6>
Komanna «IIuHHBIN Tepexoa» BBIOJHICT O€3yCIIOBHBIM IEpPeXoJ IO
yKa3aHHOMY aJIpecy, 3arpykasi CTapiiui U MIaAmuid 0alThl CUeTYMKA KOMaH]
(PC) cOOTBETCTBEHHO BTOPHIM U TPETbUM OaiiTaMu, HAXOASIIUMHKCS B KOJE KO-
MaHJIbl. AJIpec mepexojia, TaKUM 00pa3oM, MOKET HAXOJUThCS IO J000MY aj-
pecy MpocTpaHcTBa MaMsaTH nporpamMm B 64 Kobaiit. Ota komanaa Ha daaru He
BIIHSIET.

Accembnep: LIMP <metka>

Kon: 00000010|  faddr[I5-8]] jaddr[7-0]
Bpewmst: 2 nukia

Anroputm: (PC):=<addr[15-0]>

Komanna MOV <6aiT-Ha3HAYeHUT™>, <OAUT-HCTOYHHUKA™>

Komannma «mepecnats IepeMeHHY0-0alT» IepechutaeT IMepEeMEHHYIO-
0ailT, yKka3aHHYI0O BO BTOPOM OTI€paHJIe, B SYCHKY, YKA3aHHYIO B TIEPBOM OTIe-
panzae. Comepxkumoe OaiiTa NCTOYHHMKA HE MU3MEHSETCA. JTa KOMaHAa Ha (diaru
u npyrue peructpsl He Biauser. Komanna «MOV» nonyckaer 15 komOuHanmii
azpecanuu 0alTa-MCTOYHUKA U OalTa-HA3HAYEHUS.
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1) AccemOnep: MOV A,Rn ; vae n=0-7

Ko , tzie rr=000-111
Bpewms: 1 nukn

Anropurm: (A):=(Rn)

[Tpumep:

:(A)=FAH, (R4)=93H
MOV AR4 ;(A)=93H, (R4)=93H

2) Accembiep: MOV A <direct>

Ko 111100101 [direct address|
Bpewmsi: 1 ok

AJropuT™: (A):=(direct)

IIpumep:

:(A)=93H, (O3Y[40])=10H, (R0)=40H
MOV A.40H ;(A)=10H, (O3Y[40])=10H, (R0)=40H

3) Accembnep: MOV A ,@Ri ; rae 1=0,1
Ko

Bpewms: 1 umkn

AJropuT™: (A):=((Ri))

ITpumep:

:(A)=10H, (RO)=41H, (O3V[41])=0CAH
MOV A,@RO ;(A)=CAH, (R0)=41H, (O3Y[41])=0CAH

4) Accembuep: MOV A #data

Ko 01110100 #data8|
Bpewms: 1 ok

AnropuT™m: (A):=<#data8>
ITpumep:

;(A)=C9H (11001001B)
MOV A#37H ;(A)=37H (00110111B)

5) Accembnep: MOV Rn,A ; rae n=0-7
Kon: , taie rrr=000-111
Bpewmst: | mmkn

ANropuT™: (Rn):=(A)

ITpumep:

{(A)=38H, (R0)=42H
MOV RO,A  :(A)=38H, (R0)=38H

6) Accemoiep: MOV Rn,<direct> ; rne n=0-7
Ko [10101rr  (direct address|
Bpewms: 2 nuKIiIa

Anropurm: (Rn):=(direct)
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ITpumep:
;(R0)=39H, (P2)=0F2H
MOV RO,P2 ;(R0)=F2H

7) Accembiep: MOV Rn,#data ; roe n=0-7
Ko 01111rrr  Hdata8|
Bpews: 1 mukn
AnroputMm: (Rn):=<#data8>
[Tpumep:
;(RO)=0F5H

MOV RO,#49H ;(R0)=49H
8) Accembiep: MOV <direct>,A
Ko 11110101 direct address|
Bpewms: 1 nukn
AnropuTt™m: (direct):=(A)
ITpumep:

:(PO)=FFH, (A)=4BH
MOV PO,A  ;(P0)=4BH, (A)=4BH

9) Accembiep: MOV <direct>,Rn ; rne n=0-7

Ko 10001rrr  |direct address|, rme rrr=000-lI
Bpewmst: 2 uukIia

AnropuT™: (direct):=(Rn)

ITpumep:

:(PSW)=C2H, (R7)=57H
MOV PSW.R7;(PSW)=57H, (R7)=57H

10) Accembuep: MOV <direct>,<direct>

Ko 10000101 |direct addresg [direct address|
Bpewms: 2 nHKIiIa

Anroputm: (direct):=(direct)

ITpumep:

:(03Y[45])=33H, (O3V[48])=0DEH
MOV 48H,45H :(03Y[45])=33H, (03V[48])=33H

11) Accembuep: MOV <direct>,@Ri ; rne i=0,l
Ko 10000111| |direct address|
Bpewms: 2 nuKia

ANropuT™: (direct):=((R1))

ITpumep:

{(R1)=49H, (O3Y[49])=0E3H
MOV 51H,@R1 ;(03Y[51])=0E3H, (O3Y[49])=0E3H
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12) Accembnep: MOV <direct> #data

Ko 01110101| |direct address| #datag
Bpewms: 2 nukIia

AJropuT™m: (direct):=<#data8>

[Tpumep:

-(O3Y[5T])=9BH
MOV 5FH#07H :(O3Y[5F])=07H

13) AccemGuep: MOV @RI,A ; rrne i=0,1

Kox: , rme 1=0,1
Bpewms: 1 nukn

AJropuT™: ((Ri)):=(A)

[Tpumep:

:(R1)=48H, (03Y[48])=75H, (A)=0BDH
MOV @R1,A ;(03Y[48])=0BDH

14) Accembiep: MOV @Ri,<direct> ; rue 1=0,1

Ko 10100111 [direct address
Bpewms: 2 LUKJa

AJropuT™: ((Ri)):=(direct)

IIpumep:

;(R0)=51H, (O3¥Y[51])=0E3H, (P0)=0ACH
MOV@RO0.PO ;(O3Y[51])=0ACH
15) Accembiep: MOV ©Ri #data ; rne 1=0,1

Kox:

Bpewms: 1 ok

AJropuT™: ((Ri)):=<#data8>

[Tpumep: ;(O3Y[7E])=67H, (R1)=7EH

MOV @RI, #0A9H  ;(O3Y[7E])=0A9H,(P1)=7EH

Komanaa MOV <0uT Ha3HAYeHUA>.<OUT MCTOYHMKA>

Komanna «mepecnatb OUT JaHHBIX» OUTOBYIO MEPEMEHHYIO, YKA3aHHYIO
BO BTOpOM OaiiTe, KOMUpyeT B pa3psii, KOTOPhIA yKa3aH B TIEPBOM OIEpaHJIC.
OpHuM U3 omepaHioB JoJDKeH ObITh (hiar mepenoca C, a ApyruM MOXKET OBITh
1100011 OUT, K KOTOPOMY BO3MOKHA MpsMast aipecariusl.

1) Accemoiep: MOV C,<hit>

Ko 10100010 |oit address
Bpewmsi: 1 UKk

AJTOpUTM: (C):=(bit)

ITpumep:

:(C)=0, (P3)=D5H (11010101B)
MOV C,P3.0 ;C =1
MOV C,P3.3 ;C =0
MOV C,P3.7 ;C =1
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2) Accembuiep: MOV <bit>,C

Ko 10010010| it address
Bpewms: 2 nukIia

AJropuT™m: (bit):=(C)

[Tpumep:

«(C)=1, (PO)=20H (00100000B)

MOV P0.1,C

MOV P0.2,C

MOV P0.3,C ;(C)=1, (P0)=2EH (00101110B)

Komanga MOV DPTR.#datal6

KomaHna «3arpy3uTh yka3areiab JaHHbIX |16-OMTOBO KOHCTaHTOI» 3a-
rpyxaer ykaszarenb AaHHbIXx DPTR 16-6mtoBO#I KOHCTaHTO#, yKa3aHHOW BO
BTOPOM M TpeTheM OailTax kKomaHnabl. BTopoil 0aliT koMaHIbI 3arpykaercs B
cTapimuii 6alT ykasarens nanubix (DPH), a Tpetuit 6aiit — B Muaammuii 6aiT
ykazatens gaHHbiX (DPL). OTa koMaHnna Ha ¢uiaru He BIUSET U SABJISETCSA €AUH-
CTBEHHOHN KOMaHOM, KOTOpasi OJTHOBPEMEHHO 3arpyskaet 16 OUT JaHHBIX.

Accembiep: MOV DPTR #<datal6>

Ko 10010000 [data[l5-8] Hdata[7-0]
Bpewmsi: 2 1UKJIa

AnropuT™m: (DPTR):=#data[15-0],

npuuem DPH:=#data[15-8], DPL:=#data[7-0]
ITpumep:
,(DPTR)=01FDH

MOV DPTR,#1234H ;(DPTR)=1234H,

:(DPH)=12H, (DPL)=34H

Komanga MOVC A @A+(<R16>)

<R16> — 16-pa3psiaHblil perucTp.

Komanna «nepecnate OalT U3 maMaTH IPOrpamMmy» 3arpykaet akKymyJis-
TOp 0aliTOM KOJa WM KOHCTAHTOW U3 MaMATH NpOrpaMMbl. AJpec CUUTHIBAEMO-
ro Oaiita BBIYUCISIETCS KaK cymMmMa 8-OMTOBOTO MCXOJHOTO COJEPKUMOIO aKKy-
MynaTopa 0e3 3HaKa U conepxumoro 16-6utoBoro perucrpa. B kauectBe 16-
OMTOBOI'O PETUCTPA MOKET OBITh:

1) yxazarens nanubix DPTR;
2) cuetuuk komana PC.

B cnyuae, xorna ucnons3yercs PC, oH yBenuuuBaeTcst 10 aapeca cieay-
IOIEN KOMaH[bl Mepel] TEM, KaK €ro COJIEPHKUMOE CKIIAJBIBAECTCS C COJEPKH-
MBIM aKKyMyJsiTopa. 16-OMTOBOE CIIOXKEHUE BBIMOJIHAETCSA TaK, YTO MEPEHOC U3
MJIQJIIINX BOCBMHU OUT MOKET paclpOCTPaHATHCS Yepe3 cTapuive OUThl. JTa KO-
MaH/a Ha (Jary He BIUSET.
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1) AccemOnep: MOVC A,@A+DPTR

Kon: 10010011

Bpewms: 2 nukIia
Anropurm: (A):=((A)+(DPTR))
[Tpumep:

;(A)=1BH, (DPTR)=1020H,
,([I3Y[103B])=48H,
MOVC A,@A+DPTR ;(A)=48H, (DPTR)=1020H

2) Accembuiep: MOVC A,@A+PC
Kox:

Bpewms: 2 nukIia
Anropurm: (A):=((A)+HPC)
[Tpumep:

:(A)=FAH, (PC)=0289,
«(T13Y[0384])=9BH

MOVC A,@A+PC :(A)=9BH, (PC)=028AH

Komanaa MOVX <6aiiT npueMHUKa>.<0alT MCTOYHHUKA>

Komanzaa «mepecnaTe BO BHELIHIOW MaMsTh (U3 BHEUIHEW MaMsTH) JaH-
HBIX» NEPEChUIAET JaHHbIE MEXKIY aKKyMYJATOpPOM U O0aliTOM BHEIIHEH MaMsTH
naHHbIX. MIMeeTcs nBa THNa KOMaH[, KOTOPbIE OTJIMYAIOTCS TEM, YTO 00€eCreyn-
BalOT 8-OMTOBBA UM 16-OMTOBBIN KOCBEHHBIN afpec K BHemIHeMY O3V naHHBIX.

B nepBom ciywae comepxkumoe RO mmm R1 B Tekymiem OaHke perucTpoB
obOecnieunBaeT 8-OMTOBBIM aapec, KOTOPBIA MYJIbTHILUIEKCUPYETCS C JaHHBIMU
nopta PO. [[ns pacmmpenus aemudpanydu BBOAA-BBIBOAA WIM aJipecal He-
oonpmioro maccuBa O3V noctatroyHo BOCbMM OMT anpecanuu. Eciu npumMeHs-
1otrcst O3Y, HemHOro Oosblie yeM 256 0aiT, TO 1 GUKCALMK CTapIIMX OUTOB
azipeca MOKHO HCIOJIb30BaTh JIIOObIE APYTrUe BBIXOJbI MOPTOB, KOTOPHIE Mepe-
KITFOUAIOTCSl KOMaHO0MU, cTosmien nepe komanaon MOV X,

Bo BTropom cnyuae, npu BeinmoniHeEHMH KoMaHapl MOVX ykazarenb naH-
HbIX DPTR renepupyer 16-6utoBslii anpec. [lopt P2 BeIBOgUT cTapiiive BOCEMb
outr ampeca (DPH), a mopt PO mynpTumnnexkcupyer muiamimme 8 OWUT aapeca
(DPL) ¢ nanubiMu. D1a dopma siBisercs: 3GGEKTUBHONW MPH AOCTYIE K 00JIb-
MM MaccuBaM AaHHbBIX (10 64K 6aiiT), Tak Kak Jjisl yCTAHOBKU IMMOPTOB BHIBOJIA
He TpeOyeTCs JOMOIHUTEIbHBIX KOMaH/I.

1) Accembnep: MOVX A,@Ri ; rae i=0,1
Kon: 11100011

Bpewmsi: 2 UKIIa

AJTOpUTM: (A):=((R1))
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ITpumep:
;(A)=32H, (R0)=83H, sueiika BHemnero O3Y
;1o anpecy 83H conepxxut BOH

MOVX A,@RO ;(A)=B6H, (R0)=83H
2) Accembuiep: MOVX A,@DPTR
Kox: 11100000
Bpewmsi: 2 IIUKJIa
AJrOpUTM: (A):=((DPTR))
ITpumep:

;(A)=5CH, (DPTR)=1ABEH, saueiika BHemnero O3V
;10 anpecy 1ABEH conepxur 72H
MOVX A,@DPTR (A)=72H, (DPTR)=2ABEH

3) Accembiep: MOVX @RI,A ; rae 1=0,1
Kon: 11110011

Bpewmsi: 2 1UKJIa

AJropuT™: ((Ri)):=(A)

IIpumep:

;(A)=95H, (R1)=FDH, sueiika Buemnero O3V
;c agpecom FDH conepxut 00

MOVX @R1,A ;(A)=95H,(R1)=FDH,

;sgeiika BaemHero O3Y ¢ agpecom
;FDH conepxut 95H

4) Accembiiep: MOVX @DPTR,A

Kox: 1111 0000

Bpewmst: 2 uukIia

AnropuT™: ((DPTR)):=(A)

ITpumep:

;(A)=97H, (DPTR)=1FFFH,
;siuerika BHemHero O3Y ¢ agpecom
;1FFFH conepxwut 00

MOVX @DPTR,A ;(A)=97H,
;adeiika BHemHero O3Y ¢ agpecom
;1FFFH conepxut 97H

Komanna MUL AB

Komanaa «ymMHOXKEeHHE» yMHOXKaeT 8-OMTOBBIE LIeTIble YKciia 0e3 3HaKa U3
akkymyssitopa u peructpa B. Crapmmit 6aiiT 16-OMTOBOrO mpou3BeeHUs MO-
Melraerca B peructp B, a mianmmii — B akkymysiatop A. Ecnu pesyabrar npo-
u3BeneHus oonpie, ueM OFFH(255), To ycranaBauBaeTcs Quar nepenosHeHUs
(QV), B mpoTHBHOM ciTydae OH cOpachkiBaeTcs. dar mepeHoca Bceraa copachl-
BAETCS.
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AccemOnep: MUL AB

Koun: 10100100

Bpewms: 4 uuka

Anroputm: (A)[7-0]=(A)*(B),
(B)[15-8]=(A)*(B)

[Tpumep:

2) {(A)=50H (50H=80 DEC), (C)=1,

;(B)=0A0H (AOH=160 DEC), (OV)=0
MULAB  ;(A)=00H, (B)=32H, (C)=0, (OV)=1

6) :(A)=2HH, (OV)=1, (B)=06H, (C)=1
MULAB  ;(A)=0D8H, (B)=00H, (OV)=0, (C)=0
Komanga NOP

Komanna «HeT onepainuny» BBIMOIHSIET XOJIOCTOW X0/ U HE BIMSET Ha pe-
THCTpBI U (hj1ard, KpoMe Kak Ha cueTunk komans (PC).

AccemOnep: NOP

Kon: 00000000
Bpewms: 1 uumkin
Anropurm: (PC):=(PC)+1

[Tpumep: Ilycth TpeOyeTcst co3aaTh OTpULIATEIbHBIA BBIXOJHOW MMITYNIbc Ha mopte P1[6]
JJIUTCIIBHOCTBIO 3 OHUKIJIA. OTO BBIIOJIHUAT cJIeayromas rnmocjaeqoBaTeJIbHOCTL KOMaHI:

CLR P16 ;P1[6]:=0

NOP

NOP

NOP

SETBP1.6 ;P1[6]:=1

Komanaa ORL <0ailT Ha3HAYEHU>,<0alT UCTOYHUKA>

Komanna «iormyeckoe «JIM» nnsi mepeMeHHBIX-O0aWTOB» BBHITIOJIHSET
onepauuto jJorudeckoro «MJIM» Han OuTamMu yKazaHHBIX MEPEMEHHBIX, 3allu-
ChIBasi pe3ysibTaT B OAaWT Ha3HaueHHs. JTa komaHaa Ha (iaru He Biuser. [o-
MyCKAeTCs MIECTh KOMOMHAITUHN PEKUMOB aIpeCarliu:

— ecau 0alTOM Ha3HAYEHUS SIBISIETCA aKKYMYJISITOD:
1) peructpoBsiii

2) npsiMoit

3) KOCBEHHO-PETUCTPOBBII

4) HEnoCpeACTBEHHbIN

— ecny OaiiTOM Ha3HAYCHUS SBISIETCS IPSIMOM aJipec:
5) K aKKyMyJIATOpY

6) K KOHCTaHTE
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1) AccemOnep: ORL A,Rn ; rme n=0-7

Ko , e rrr=000-I1I

Bpewms: 1 nukn

Anropurm: (A):=(A) OR (Rn),rae OR - onepartust goruueckoro «MJIM»
[Tpumep:

:(A)=15H, (R5)=6CH
ORLAR5 ;(A)=7DH, (R5)=6CH

2) Accemoiep: ORL A, <direct>

Ko 01000101] [direct addresg
Bpewms: 1 nukn

AJropuT™: (A):=(A) OR (direct)
[Tpumep:

:(A)=84H, (PSW)=C2H
ORL APSW :(A)=C6H, (PSW)=C2H

3) Accembnep: ORL A,@Ri ; rme i=0,1
Kon: 01000111

Bpewmsi: 1 nukn

AJropuT™: (A):=(A) OR ((RI))
[Tpumep:

:(A)=52H, (R0)=6DH, (O3Y[6D])=49H
ORL A,@R0 ;(A)=5BH, (O3Y[6D])=49H

4) Accembuiep: ORL A #<data>
Ko 01000100 data8|
Bpewms: 1 ok
AnropuT™m: (A):=(A) OR #<data>
ITpumep:
;(A)=FOH

ORL .A#0AH ;(A)=FAH
5) Accembuep: ORL (direct),A
Kon: 01000010 (direct address|
Bpewms: 1 nukn
Anroputm: (direct):=(direct) OR (A)
ITpumep:

{(A)=34H, (IP)=23H
ORLIP,A  :(IP)=37H, (A)=34H

6) Accemoiep: ORL (direct),#<data>
Kon: 01000011] (direct address| #datag
Bpewms: 2 nuKIiIa
AJTOpUTM: (direct):=(direct) OR #<data>
[Tpumep:

:(P1)=00H

ORL P1,#0C4H ;(P1)=11000100B (C4H)
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[Ipumeuanue. Ecnu KOMaHJIa UCHOJIb3yeTCs NIl paboThl C MOPTOM,
BEJIMUMHA, UCIOJb3yeMasi B KaueCTBE MCXOJHBIX JIaHHBIX MOPTa, CUYUTHIBACTCS
U3 «3allEeJIKn» opTa, a He ¢ BbIBOJoB bUC.

Komanga ORL C.<0UT MCTOYHMKA>

Komanna «tornueckoe «AJIM» ayis nepeMeHHBIX-OUTOBY» YCTaHABIMBAET
dnar nepenoca C, ecinu OyJieBa BeIMYMHA paBHA JOTHYeCKO «I», B IPOTUBHOM
ciydae ycranaBnuBaet ¢uar C B «0». Kocas npo6s («/») mepen omnepaHaoM Ha
A3bIKE acceMOiepa yKa3blBa€T Ha TO, YTO B KAYECTBE ONEPaHAA UCIOJIb3YETCS
JIOTUYECKOE OTPUIIAaHKE 3HAUCHHUSI aIpecyeMoro ouTa, Ho caM OUT UCTOYHHUKA HE
U3MEHseTCs. JTa KOMaH/a Ha Ipyrue (iaru He BIMsIET.

1) Accembiep: ORL C,<bit>

Ko 01110010/  |oit addres
Bpewms: 2 nukIia

AJropuT™m: (C):=(C) OR (bit)
[Tpumep:

;(C)=0, (P1)=53H (01010011B)
ORL C,P1.4 ;(C)=1, (P1)=53H (01010011B)

2) Accembuep: ORL C,/<bit>

Ko 10100000  |bit address|
Bpewmst: 2 uukIia

ANropuT™: (C):=(C) OR /(bit)
ITpumep:

:(C)=0, (O3Y[25])=39H (00111001B)

ORL C,2A ;(C)=1, (O3Y[25])=39H (00111001B)

Komanga POP <direct>

KomaHna «uTreHue W3 CTeKa» CUUTHIBACT COACPKMMOE SUCHKH, KOTOpas
aJpecyeTcs ¢ MOMOIIBI0 yKazaTelsa CTeKa, B mpsMo ajapecyemyto siueiky O3V,
IIPU ATOM yKazaTeslb CTEKa YMEHbIIIAETCSl Ha SIUHULLY.

DTa KOMaH/a He BO3JIEUCTBYET Ha (hjlard U 4acCTO UCIIOIB3YETCs JJIsl uTe-
HUS U3 CTE€Ka MPOMEXKYTOUHBIX JTaHHBIX.

AccemOinep: POP <direct>

Kon: 11010000 |direct address

Bpewmsi: 2 MUKIIa

AJTOpUTM: (direct):=((SP)),
(SP):=(SP)-1

ITpumep:

:(SP)=32H, (DPH)=01, (DPL)=ABH,
{(O3Y[32])=12H, (O3V[31])=56H,
:(03Y[30])=20H

POP DPH

POPDPL  ;(SP)=30H, (DPH)=12H, (DPL)=56H,
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-(03Y[32])=12H, (03V[31])=56H
POP SP {(SP)=20H, (03V[30])=20H
Komanga PUSH <direct>
Komanga «3amuce B CTEK» YBEIMYMBAET yKa3aTelb CTEKa Ha €IUHUILY U
MIOCJIE ATOTO COJIEPKUMOE YKa3aHHOM MPSMO aJipecyeMoi epeMeHHON KOTUpPY-
eTcs B siueiiky BHyTpeHHero O3V, anpecyemMoro ¢ moMoIIbl0 yKa3aTensl CTeKa.
Ha ¢narum sTa KOMaH1a HE BIUSET U UCTIOIB3YETCS TS 3alACH TTPOMEKYTOUHBIX

JAaHHBIX B CTCK.

Accembiep: PUSH <direct>

Ko 11000000 (direct address|

Bpewms: 2 nukIia

AJropuT™: (SP):=(SP)+1,
((SP)):=(direct)

ITpumep:

:(SP)=09H, (DPTR)=1279H
PUSH DPL
PUSH DPH ;(SP)=0BH, (DPTR)=1279H,
:(O3Y[0A])=79H, (O3V[0B])=12H,
Komanna RET
Komanna «BO3BpaT M3 MHOANPOrPAMMBD) MOCJIEAOBATEIBLHO BBITPYKAET
CTapIIvil U MIaAmKUi OaThl CYETYMKA KOMAHJ U3 CT€Ka, YMEHbIIas yKa3aTelb
cTeka Ha 2. BbIlOJIHEHHE OCHOBHOM MPOTrpaMMbl OOBIYHO MPO0JIKAETCS MO afl-
pecy komanbl, cienyromieit 3a ACALL wimm LCALL. Ha ¢marn sta komana He

BJIUSIET.

AccemOnep: RET

Kon: 00100010

Bpewmst: 2 uukia

ANropuTM™: (PC)[15-8]:=((SP)),
(SP):=(SP)-1,
(PC)[7-0]:=((SP)),
(SP):=(SP)-1

ITpumep:

:(SP)=0DH, (O3Y[0C])=93H, (O3Y[0D])=02H

RET ;(SP)=0BH, (PC)=0293H

Komanna RETI

Komanaa «Bo3BpaT U3 MpephIBaHUS» BBITPY)KAET CTAPIIMN W MITAIIITHHA
OalThl CueTYMKAa KOMaHJ M3 CT€Ka W YCTAaHABIIMBAET «JIOTUKY IMpEPBhIBAaHUII»,
paszpelasi npueM APYTUx NpepbIBaHUui C YPOBHEM MIPUOPUTETA, PABHBIM YPOBHIO
OpPUOPUTETAa TOJIBKO YTO O0paOOTaHHOTO WpEphIBaHMs. YKa3aTelb CTeKa
ymeHbInaetcst Ha 2. CiioBo coctostaust mporpammbl (PSW) He BoccTaHaBImBaeT-
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Csl aBTOMAaTHYECKH. BBIMOJIHEHNE OCHOBHOM NPOTpaMMBbl MPOJOJIKAETCA C KO-
MaH/IbI, CICAYIONIEH 32 KOMaH0M, Ha KOTOPOU MPOM3OIIIe] Mepexo1 K oOHapy-
YKEHHIO 3arpoca Ha npepbiBaHue. Ecnu npu BeimonHeHun koman el RETI ooHa-
PYKEHO IIPEpbIBAaHUE C TAKUM K€ UM MEHBIIUM YPOBHEM MPUOPUTETA, TO OJHA
KOMaHJIa OCHOBHOM MpPOTrpaMMbl YCIIE€BAET BHITIOJHUTHCS 10 00pabOTKU TaKOIro

MIpepbIBaHUS.
Accembnep: RETI
Kon: 00110010
Bpewmsi: 2 IIUKJIa
AJroputMm: (PC)[15-8]:=((SP)),
(SP):=(SP)-1,
(PC)[7-0]:=((SP)),
(SP):=(SP)-1
IIpumep:
;(SP)=0BH, (O3Y[0A])=2AH, (O3Y[0B])=03H,
;(PC)=YVYVYVH, rne Y=0-FH
RETI ;(SP)=09H, (PC)=032AH
Komannga RLL A

Komanaa «cIBUT cOAEpKUMOTO aKKyMYJIATOPa BJIEBOY», CIBUTAET BOCEMb
OUT aKKyMYyJIsITOpa Ha OAWH OUT BJIEBO, OUT 7 3achuiaercs Ha Mecto 6uta 0. Ha
(dbnaru 3Ta KOMaH/1a HE BJIMSIET.

Accem0Onep: RL A

Konx: 00100011

Bpewmsi: I ukn

ANropuT™: (A[N+I]):=(A[N]), rme N=0-6
(A[O]):=(A[7])

IIpumep:

:(A)=0D5H (11010101B), (C)=0

RL A :(A)=0ABH (10101011B), (C)=0

Komanaa RLC A

KomaHnma «caBHT COIEpKMMOT0 aKKyMyJIsiTopa BJEBO uepe3 quiar mepe-
HOCa» CIBUTACT BOCEMb OUT aKKyMyJsiTopa W ¢uiar mepeHoca BIEBO Ha OJHH
out. Conepxumoe (prara rnepeHoca rmomeniaercsi Ha Mmecto o6ura ) akKKyMyJsTo-
pa, a cojepkuMoe OuTa 7 akKKyMyJIITOpa MepenuchiBaeTes B ¢ar neperoca. Ha
npyrue ¢arud 3Ta KoMaHia He BIHSIET.

Accembnep: RLC A

Kox:

Bpewmsi: 1 ukn

Anroputm: (A[N+1]):=(A[N]), rne N=0-6
(A[0]):=(C)
(C):=(A[71)
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ITpumep:
;(A)=56H (01010110B), (C)=1
RLC A :(A)=0ADH (10101101B), (C)=0
Komanga RR A
Komannma «caBur couep:kuMoro akKyMyJiiTopa BIIPABO» CABUTAET BIIPABO
Ha OJIUH OUT BCE BoceMb OUT akkymyssTopa. Comepxumoe ourta () momeraercs
Ha MecTo OuTa 7. Ha diaru 3Ta KOMaH1a He BJIMSIET.

AccemOnep: RR A
Kox:
Bpewmsi: 1 umkn
AnropuTt™: (A[N]):=(A[N+I]), rne N=0-6
(A[7]):=(A[0])
[Tpumep:
;(A)=0D6H (11010110B), (C)=1
RR A ;(A)=6BH (01101011B), (C)=1
Komanaa RRC A

Komanna «cBUr coliep>KMMOT0 akKyMyJIITOpa BIpaBo depe3 (iar mnepe-
HOCa» CIBUTACT BOCEMb OUT aKKyMyssiTopa W ¢iar mepeHoca Ha OJIMH OWT
BIipaBo. but 0 mepememaercs B ¢ar nepeHoca, a UCXOIHOE COEpKUMOe ¢uiara
nepeHoca nomemiaercs B out 7. Ha npyrue ¢guaru sta komaHja He BIIUSIET.

AccemOnep: RRC A

Kon: 00010011

Bpewms: 1 ok

AnropuT™m: (A[ND:=(A[N+Il), rne N=0-6

(A(7T])=(C), (C):==(A[0])
ITpumep:
:(A)=95H (10010101B), (C)=0
RRC A -(A)=4AH (01001010B), (C)=1
Komannga SETB <our>
Komanna «yctaHOBUTH OUTY yCTaHABIMBAET yKa3aHHBIA OUT B «1». An-
pecyercsi:
1) k ¢guary nepenoca (C);
2) k OUTy ¢ IPAMOM aapecaIuei.

1) Accembnep: SETB C
Kox:
Bpewms: | nukn
ANropuT™: ©C)=1
[Tpumep:
(O)=0
SETB C ;(C)=1
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2) Accemoiep: SETB (bit)

Ko 11010010/  |oit address
Bpewms: 1 nukn

Anropurm: (bit):=l

[Tpumep:

;(P2)=38H (00111000B)
SETB P2.0
SETB P2.7 ;(P2)=B9H (10111001B)

Komannga SJMP < meTka>

Komanna «kopoTkuil mepexom» BBINOJIHIET O0e3yCIOBHOE BETBJICHHUE B
MporpaMMe Mo YKa3aHHOMY ajJipecy. AJpec BETBICHUS BBIUUCIIAECTCS CIOKECHU-
€M CMEIICHHs CO 3HAKOM BO BTOPOM OaiiTe KOMaH/bI C COJACPKUMBIM CUETUMKA
KOMaH/I TIocJie TPUOaBIeHUS K HEMY 2.

Takum 00pa3om, agpec mepexona NOJKEH HAaXOAUThCA B JIUAINA30HE OT
128 Gaiit, mpeamecTBYOMUX KOMaHe, 10 127 0alT, cieayronmx 3a Heil.

AccembOtep: SIMP <merka>

Ko 10000000| rel8|
Bpewms: 2 nukIia

AJTOpUTM: (PC):=(PC)+2,

(PC):=(PC)+(rel8)
ITpumep:
:(PC)=0418H,
;Metka MET1 cootBercTByeT aapecy 039AH
SIMP MET1 ;(PC)=039AH, rze (rel8)=80H=-128 DEC
SIMP MET2 ;(PC)=041AH, rune metka MET2 cooTBeTcTBYyeT
;anpecy 041AH,
;(rel8)=7DH=+125 DEC
Komanga SUBB A, < 6aiiT MCTOYHHKA>
Komanga «BbruMTaHue ¢ 3a€MOM» BBIUUTACT YKA3aHHYIO TMEPEMEHHYIO
BMecTe ¢ (1aroM mepeHoca u3 COACPKUMOTO aKKyMYJISITOpa, 3achlias Pe3yib-
TaT B aKKyMYJISTOp. JTa KOMaH/Ia yCTaHABIMBAET (piiar mepeHoca (3aema), eciu
MIPU BBIUUTAHUM JJIs1 OUTa 7 HEOOXOIUM 3aeM, B IPOTUBHOM ciiydae (iiar mnepe-
Hoca cOpacwiBaeTcsa. Eciau ¢iar mepeHoca yCTaHOBJICH IEpe]l BBIOJIHEHHUEM
ATOW KOMaH/IbI, TO ATO YKa3bIBA€T Ha TO, YTO 3a€M HEOOXOJIUM MPU BHIYMUTAHUH
C YBEJIMUYCHHOW TOYHOCTHIO Ha MPEABIAYIIEeM Imare, modToMy (uar mepeHoca
BBIYUTACTCSI U3 COJEPKUMOIO aKKyMYJISITOpa BMECTE C ONEPaHJ0M HMCTOYHUKA.
(AC) ycranaBinuBaeTcs, €CIU 3aeM HE0OXoauM st Outa 3 U cOpachiBaeTcs B
npotuBHOM ciydae. dnar nepenonnenus (OV) ycraHaBnuBaeTcs, €Civ 3aeM
HeoOXoauM I OuTa 6, HO €ro HeT JJjg OuTa 7, Wian ecTh Jja Outa 7, HO HET

st Oura 6.
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[Ipu BeuMTaHMU LENBIX ynces co 3HaKoM (OV) yka3blBaeT Ha OTpulla-
TEJIBHOE YMCI0, KOTOPOE MOIyJYaeTcs MPHU BHIYMTAHUU OTPHUIIATEIHHON BEIMYU-
HBI U3 MOJIOKUTEIHHON, WIN MOJIOKUTEIBHOE YUCIIO, KOTOPOE MOTydaeTcs MpH
BBIUUTAHUU MOJOKUTEIBHOTO YMCIIa U3 OTPULIATEIHHOTO.

Onepanja UCTOYHHUKA JOMYCKAET YEThIPE PeKUMa aJipecalliu:

1) perucTpoBsIii

2) npssMoi

3) KOCBEHHO-PETUCTPOBBII

4) HENMOCPEACTBEHHBIN (K KOHCTaHTe).

1) Accembnep: SUBB A,Rn ; rae n=0-7
Ko: , Tie rr=000-111
Bpewms: 1 umkn

AJropuT™: (A):=(A)-(C)-(Rn);

(C)=X, (AC):=X, (OV):=X, rae X=(0 wm 1)
IIpumep:
{(A)=C9H, (R2)=54H, (C)=1
SUBB A,R2 ;(A)=74H, (R2)=54H, (C)=0, (AC)=0, (OV)=1

2) Accembuep: SUBB A, <direct>

Ko 10010101] [direct address|
Bpewms: 1 mukn

AJTOpUTM: (A):=(A)-(C)-(direct);

(C)=X, (AC):=X, (OV):=X, rne X=(0 um 1)
ITpumep:
;(A)=97H, (B)=25H, (C)=0
SUBB A,B ;(A)=72H, (B)=25H, (C)=0,
;(AC)=0, (OV)=1

3) Accembnep: SUBB A,@Ri ; rae 1=0,1
Kon: 10010111

Bpewmsi: I ukn

Anroputm: (A):=(A)-(C)-((RI));

(O):=X, (AC):=X, (OV):=X, rae X=(0 wu 1)
ITpumep:
;(A)=49H, (C)=1, (R0)=33H,
;(O3Y[33])=68H
SUBB A,@RO0 ;(A)=EOH, (C)=1, (AC)=0, (OV)=0

4) Accembuep: SUBB A #data

Konx: 10010100|  #datag
Bpewms: 1 uukn

AJropuT™: (A):=(A)-(C)-(#data8);

(O):=X, (AC):=X, (OV):=X, rae X=(0 mu 1)

116



ITpumep:
:(A)=0BEH, (C)=0

SUBB A #3FH ;(A)=7FH, (C)=0, (AC)=1, (OV)=1

Komanga SWAP A

Komanna «oOMeH TeTpamaMu BHYTPH aKKyMYJISITOPa» OCYIIECTBISIET 00-
MEH MEXIy MJIAAIIMMHU YETHIPhMS U CTApUIMMM YETHIPbMS OUTaMH aKKyMYyJIs-
Topa (MEXAy cTapiiel 1 Miajiield TeTpagaMu).

DTa KOMaHAa MOXET pacCMaTPUBAThCS TAK K€, KaK KOMaHJa YeThIpexOu-
TOBOTO ITUKIIMYECKOTO caBura. Ha durarm 3Ta komMmaHaa HE BIUSET.

AccembOnep: SWAP A

Kox: 11000100

Bpewmsi: 1 ok

AJropuT™: (A[3-0]):=(A[7-41),

(A[7-4]):=(A[3-0])
IIpumep:
;(A)=0D7H (11010111B)
SWAP A ;(A)=7DH (01111101B)

Komanna XCH A.<6aiiT>

KomaHna «oOMeH cOAep:KUMOro akKymyJjsiTopa ¢ MepEeMEHHONH-0anToOM»
OCYUIECTBISIET OOMEH COJIEPKUMOr0 aKKyMYJISITOpa C COJIEP>KUMBIM UCTOYHHUKA,
yKa3aHHbBIM B KoMaHze. OnepaHa UCTOUHUKA MOXET KCIIOJIb30BaTh CIEIYIOIINE
PEXUMBI aJipecariu:
1) peructpoBbsiii
2) npsiMoit
3) KOCBEHHO-PETUCTPOBBIIA.

1) Accembnep: XCH A,Rn ; rie n=0-7
Ko: , Te rrr=000-11l
Bpewms: | mmkn

Anropurm: (A):=(Rn), (Rn):=(A)
ITpumep:

:(A)=3CH , (R4)=15H
XCHAR4  ;(A)=15H, (R4)=3CH

2) Accembuep: XCH A, <dirrect>

Ko 11000101] [direct address|
Bpewms: 1 nukn

AJTOpUTM: (A):=(direct), (direct):=(A)
[Tpumep:

:(A)=0FEH, (P3)=0DAH
XCHA,P3  ;(A)=0DAH, (P3)=0FEH
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3) Accembnep: XCH A,@Ri , rae i=0,l

Kox:

Bpewms: 1 nukn
Anropurm: (A):=((R1)), ((Ri)):=(A)
[Tpumep:

:(R1)=39H, (O3Y[39])=44H, (A)=0BCH

XCH A,@R1 ;(0O3Y[39])=0BCH, (A)=44H

Komanga XCHD A, @Ri

Komanna «oOMeH TeTpanoi» BBIMOIHSET OOMEH MJaliei TeTpaabl (OUThI
3—~0) akkyMyJsTOpa C COJAEPKUMBIM MiafIIe Terpaabl (0uthl 3—~0) sUeiiku
BHyTpeHHero O3V, KocBeHHas aapecanus K KOTOPOW NPOU3BOAUTCA C MOMO-
IIpI0 yKa3aHHOro peructpa. Ha crapmme O6uthl (0uthl 7—4) 3Ta KOMaHAa HE
BIUSIET (TakK e, Kak U Ha (Jary).

Accembiep: XCHD A,@Ri ; rue i=0,1

Kon: 11010111

Bpewmsi: 1 ok

AJTopUTM: (A[3-0]):=((Ri(3-0])), ((Ri[3-0])):=(A[3-0])
[Tpumep:

/(R0)=55H, (A)=89H, (O3Y[55])=0A2H

XCHD A,@R0 ;(A)=82H, (O3Y[55])=0A9H

Komanjaa XRL <0aiiT Ha3HAYeHUA>,<0aAUT MCTOUHHKA>

Komanna «iornueckoe «MCKIJIFOYAIOIIEE WJIN» nns nepemMeHHbIX-
6aittoB» BemonHsaeT onepanuio «MCKJIIFOYAIOIIEE WUJIW» nan 6uramu yka-
3aHHBIX MMEPEMEHHBIX, 3alUChIBas PEe3yJIbTaT B OalT Ha3HaueHus. Ha ¢uaru sta
KOMaH/Ia HE BIIUSET.
JlomyckaeTcs 1ecTh PeKUMOB aIpecalliu:
— 0aliTOM Ha3HAYEHUS SABIIAETCS AKKYMYJISITOD:
1) peructpoBbsiii
2) npsamoit
3) KOCBEHHO-PETUCTPOBBIi
4) HenmocpeACTBEHHBIM
— 0aliTOM Ha3HAYEHUS SBIIACTCS MPSIMOK aapec:
5) K aKKyMYJISTOPY
6) K KOHCTaHTE.

1) Accembnep: XRL ARn ; rae n=0-7
Kox: 01101 rrr], rte rrr=000-111
Bpewmsi: 1 ukn

Anropurm: (A):=(A) XOR (Rn)
[Tpumep:

:(A)=C3H, (R6)=0AAH
XRLAR6 :(A)=69H, (R6)=0AAH
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2) Accemoiep: XRL A,<direct>

Ko 01100101| (direct address|
Bpewms: 1 nukn

AJropuT™m: (A):=(A) XOR (direct)
[Tpumep:

(A)=0FH, (P1)=0A6H
XRLAPI  ;(A)=A9H, (P1)=0A6H

3) Accembiep: XRL A,@RIi ; rae i=0,1
Kogx: 01100111

Bpewmsi: 1 ok

AnropuTt™m: (A):=(A) XOR ((Ri))
IIpumep:

{(A)=55H, R1=77H, (O3Y[77])=5SAH
XRL A,@R1 :(A)=0FH, (O3Y[77])=SAH

4) AccembOuiep: XRL A #data
Ko 01100100 H#data8|
Bpewms: 1 umkn
AJropuT™: (A):=(A) XOR <data>
ITpumep:

;(A)=0C3H

XRL A#OF5H ;(A)=36H

5) AccembGuep: XRL <direct>,A

Ko 01100010| direct address|
Bpewms: 1 nukn

AJNropuT™: (direct):=(direct) XOR (A)
ITpumep:

{(A)=31H, (P1)=82H
XRLPLA  ;(A)=31H, (P1)=B3H

6) Accembuep: XRL <direct> #data
Kon: 01100011] (direct address| f#datag
Bpewms: 2 nuKia
Anroputm: (direct):=(direct) XOR #data
ITpumep:

{(IP)=65H

XRL IP,#65H ;(IP)=00H

[Tpumeuanue. Ecinm aTa KOMaHJa UCMONAB3YeTCs sl pabOThl ¢ MOPTaAMH,
TO 3HAYE€HUE, UCIIOJIB3YEMOE B KAUECTBE OIIEPAH/IA, CUUTHIBACTCS U3 «3ALLEIKN»
nopra, a He ¢ BeiBoJ0oB bUC.5.
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