OEIEPAJITBHOE ATEHTCTBO ITO OBPASOBAHWIO
TOCYHAPCTBEHHOE OBPASOBATEJIBHOE YUPEXIEHWE
BRICITETO [MPOPECCUOHAIIEHOI'O OEPAZOBAHWA
“ITOHCKOW TOCYJIAPCTBEHHKH TEXHWUECKUA YHUBEPCHTET”
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Coctasutenn: motent Tumodees B M., ¢T. mpenogagarent, K.T.H.
Xpucrodopora B.B., 6ak. Opuapenko B.1O.

Meronuueckue ykazanus Kk naboparopHoi padote «MccieqopaHne cHCTEMBI

mpeprBaHni MUKpokoHTpornepa MK-51» mo kypey «MuKpoIpoleccopHLe
cUcTeMBl yipasieHusy -PocroB 1/l Wanarennckuit nenrp JI'TY, 2010, 12¢.

IIprBeneHt KpaTkye CBeIeHAS O CHCTEME MPEPEIBAHHI MHKPOKOHTPOIIEPa
cemelictea MCS-51 (MK-51), pervcTpax yIpaBieHHst PeiUMAME H TIPHOPHUTETAMH,
crocobax MpHeMa 3allpocoB H peakIMi MHKPOMOHTPONNEpa Ha 3alpocH OT
BHENTHNX W BHYTPEHHNX MCTOTHAKOB 3aTPOCOB,

Omnmcana MeTOAWKA WCTONB30BAHWS CHCTEMBl TPEPHBaHUH s
OpTaHM3allNy B3alMOAeHcTRI MHKPOKOHTpONIepa ¢ OOReKTaMH YIIPABIEHI,
0CODEHHOCTH pa3zsMEINeHns B MaMITH TOANPOrpaMM 00paboTKH 3alpocoB Ha
NPEpPHBaHMA, TPaBHIa KOMIIOHOBKH TIPOTPAMM, MCTIONBE3YIOIIHX Takwe
nonnporpaMmel. [IprBenent! 3afania AN paboTh H IOPATOK X BRIMOTHEHHA

MetonndeckHe ykazaHws IpeHAZHAYEHE JI7TS CTYACHTOR GYHOTO H 3a09HOTO
OTHeNeHUH 110 crelmansHocTsiM 220301 u 220201,

ITeuaraercs 0 pelieHWIc MeTOIHYECKOM KOMHCCHH QaKyIsTeTa
“ ARTOMATHZAINA, MEXATPOHIKA 1 YIIPARTIeHHe .

Hayunniii pegaxrop K.T.H., mpoceccop Cemro M. A
Penement K.TH., golieHT JIykeaHoB AJI.
r Tumodeer B.H.
Xpucrohoposa B.B

T Waparensexmit nentp AITY, 2010



IMenk padoThI:

1. 3axpenneHHe TeopeTHUYECKHMX 3HaHHH O BO3MOXHOCTAX
MHUEPOKOHTpoIuiepa MK-51.

2. Ucenenopanne peaktmiid MK Ha CHTHATHL 3aTIPOCOB Ha MPEPEIBAHHSL

3. IIpHBHUTHE HABHKOB PabOTH ¢ KOMIIIIATOPOM H OTIATIHKOM.

MarepuanbHoe oGecreueHue:

1. Ilepcorantras OBM IBM PC.

2. JIaboparopHblil cTeH I 751 uecleqoBanus BosmoncHocTeld MK-51
3. Ilporpammer - FD-51.exe, EDIT.com 1 Op.

Bonpock! A5 NpoBepKH rOTOBHOCTH K 3aHATHIO:

1. Kakora pazpiamgHOCTE perncTpoB-TaliMepoR B MHKpPOKOHTpoLnepe 8051
(8052)?

2. CkonbKO TaliMepoB MMeeT MUKpoKoHTpoiep 8051 (8052)?

3. B xaxmx pexmnMax MoxeT paboTarh Tadimep B ME-517

4. Ilepeumcnnre Knaccudeckue crnocobul obmMeHa AAHHBIMM MEHAY
MHKPOIIPOIIECCOPOM W TieprdepHitHHM YCTpoiicTBoM (0GheKTOM).

1 OBIIHUE CBEJIEHHA

[Ipepripannem (Interrupt) HasEIEAETCA MpeKpaNleHHe BEIMOTHEHNA OJETHOM
MOCTeoBaTeNbHOCTH KOMAaH] MPOrpaMMEl TI0 3alpocy OT BHYTPEHHETO WU
BHEITHeTO HCTOTHHKA 3aIipoca.

[Ipu padoTe MHKPOIPOLECCOPHEX CHCTEM CaMBIi MpocToil crnocod
OPraHH30BaTh BzaWMoelicTBHEe MHWKpoIporeccopa ¢ mepudepMHHEIMEA
yeTpolicTRami - ofecTieeHne IPorpaMMHO-YIIPaBIAeMoTro odMeHa. MHNUITIATOpoM
o6MeHa BHICTYTIAeT MUKpompolieccop. llepenada nwGo mMpHeM JaHHBIX
OCYIIECTRISETCS TION YTIPABIEHHEM ITPOTPAMMEL.

OcHOBHO} HEIOCTATOK TAKOIO cliocofa YIPAaRIeHHA COCTONT B TOM, UTO
MHKPOTIPOTIECCOp BRIHYK/IEH BCE PecypChl HAMPABHTH HA TIPOTIEMYPHI, CBA3aHHBIE
¢ TakuM oOmeHoM. OTHAKO, HepeIKH CIydyad, KOThaa o0MeH JaHHBIMH JONHeH
OCYIIECTRIATECA Uepes IPOIOKITeNBHEE  TIPOMEKYTKH BpeMeHH H K TOMY e
He PeryasipHo. TpaTHTh BpeMs Ha 1O CTOAHHBIH OTPOC TOTOBHOCTH MepH(bepHitHOTO
yeTpolicTea (00BeKTa YIIPABISHHA MM KOHTPOI), 4 TeM Golee HA OpraHHRallio
ofMeHa TaHHBMH OTCYTCTEHH YEEPEHHOCTH B TOTOBHOTH YCTPOHCTEA HepasyMHO.
TTosToMy ImpUMeHSOT cTIocob BRaMMONeHCTRIA MHKpPOIpoIeccopa ¢ 00beKTaMu
YIIPaBIeHNS 110 CHTHATAM 3allpOCOB HA TIPepPHIBAHNE OCHOCHOH MpOTpaMME Jis
OBCITYKHBAHI BEICTARHBIIETO 3aIIPOC YCTpolicTRa,

[Ipomeccop, NMonyIHE 3alpoc [IPepEIBAHNUA OT BHEMIHETO ycTpoiicTea (B



AHITOMIETHOM BapuaHTe HazbieaeMblil IRQ — Interrupt ReQuest), saxanumeaer
BHIIOIHeHHe TeKyIneil KoMaHIH 1 IepeXoInT K Iporpadme o6padoTKH IpepEEaHIL.
3aKOHUYHMB BHITIONTHEHHE TIPOTPaMMEl 0GpaloTKH TpephIBaHNS, OH BO3BpAIaeTcs K
MpEPBaHHO NpoTpaMMe ¢ TOM TOUKH, T/e POU3CIUI0 TpephiBaHHe.

3meck BaXHO TO, UTO Bes padoTa, Kak M B clIyuae MPOrpaMMHOIO PeXIIMa,
OCYIMECTRISAETCS CaMiUM TIPOIECCOPOM, BHENTHee cOOBTHE TIPOCTO BPeMeHHO
OTBIIEKAET €10 OT PeIeHns OCHOBHOM 3a7aui. EcTecTBeHHO, HIKAKOTO YCKOPEHHS
PabGoTH cUcTeMEl IIpepHBaHie He AaeTl. Ero mpuMeHeHHe MO3BOIAST TONBKO
OTKa3aThesl OT TIOCTOSHHOTC OTpoca (ara BHENTHero coGhITHA W BpeMeHHo, 10
HAcTYIUISHHA BHEITHETO COOHTHA, 3aHATE IIPOIIeCcCOop PelleHeM KaKx-To APYTIX
3a7am.

[oamporpamma

(OCHORHAA ITPOrpaMMa O0CITYIMBAHIA 3AITPOCA
Ha IpepbIBaHHE
KomaHga 1 Komarza 1
KomaHga 2 KomaHga 2
KomaHga 3 KomaHga 3

OuepeqHOCTE
BLITIONIHEHHA KOMAIT

KomaHga N-1 KomaHga

KomaHga N BO3BpaTa
KomaHga N+1
KomaHga N+2

Sampoc
TIpepHIBAHIA

Pucynox 1 - Obcny:xuBaHue NpephIBAHNAA

i obeny KUBaHKA TPEPLIBAHWH B CHCTEMY HHOTIA BBOIUTCS CIIEIMATLHBIHA
MOJIYNTh, 33/1a9a KOTOPOTO COCTOWT B TOM, UTOOE! OTIPEACTHTL KaKOH M3 CHTHANOB
3alpoca, MPHIIEANINK OXHOBPEMEHHO Hanbolee BakeH, UTOOH HauaTh IIPOIECC
o0CTyKHBAHHS ¢ YCTPOHCTRA, BEICTABMBINEGTO MMEHHO STOT 3anpoc. MHoTwe
COBPEMEHHEIE MHKPOKOHTPOINEPH HMMEIOT BCTPOSHHYIO CHCTEMY TpEepHBaHHI,
KOTOpas BKIOaeT B ce0 MOIYIb MACKHPOBAHNA 3aIIpOCOB H MOIYNE paclpeleIeHI
IIPHOPHTETOR 3aIPOCOB (CIPeeNle N CHElIeHH BaKHOCTH 3aIpoca).

PaGota cucremMbl obcny KUBAHUS TIPEPLIBAHKHA
Prnard npepHBaHUA ONpalIHBaIOTCA B KaXAOM MallMHHOM IIHKTE.



Pamzaipopanme mpepEBaHi 110 YPORHIO PHOPHTETA BEINIOTHASTC Ha IIPOTSLKEHIH
cregyromero ML, 1 BEIOHpaeTcA pepHBaHie, KOTOPOe HEOOXOIHMO OOCIYKHTE B
JAHHEI MOMEHT.

CuctemMa TpephiBaHUH (GOpPMHUpPYET anmapaTHO ajpec TMepexofa K
TIONTIpoTpamMMe OOCTYKHBaHIA 3allpoca M 3arpy:kaeT ero B perucTp Komaoz IP.
Takmm o0pa3zoM OAHH W3 TATH 3APECOB BEKTOPOBR Tepexofa Ha TPOLeAYPY
00paboTKH NpepHBAHNA HCMONbL3VETcd Kak ajpec BE30Ba o6paboTuuka
NpepElBaHAi. Afpeca BeKTOPOR Mepexofa B NopAnke yORIBaHWA NMPHOPHTETa
pacrpeenenl creayonuM obpazom: 03h (INTO), OBh (TF0), 13h {INT1), 1Bh
(TF1), 23h (TIVRD) u o0pasyioT B MaMATH MPOTpaMM VIACTKH 110 BOCEMb GalT.
Ha 5THx yuacTKax MOIYT HaXOIHTHCA:

- komanzga JMP mepexosia Ha COOTBETCTBYIONMYIO TPOLEAYpY obpaboTKu
TIpepEBaHNA MIH KOMaHOEl YCIOBHEIX IIEPEXOAOB Ha HECKONEBKO IIPOIEAYp
(manprmep, aas YA - o TI mnn RI);

- KOpOTKad (10 BochME GaliTOR) Mpoltielypa oGclyKHBaHHS TIPePHIBAHHL

[Iponenypa 05paboTKH NpepHBaHA 0OHTHO HauHAeTCA KoMargamu PUSH
JUISI COXpAHEHHS B cTeke BaHOH uHbopMaiuu uz perucrpos (PSW, ACC, DPTR
H TJ.), & 3a8BepIiaeTcsd BOCCTAHOBICHHEM M3 CTEKA HX COEPHHMOrD (KOMaHmh
POP) B obparnom nopsinke. [ocnenneit sensercs komanga RETI, mo xotopoil B
(IP) sarpyxaeTcsi coxpaHeHHAd TOUKA BO3BpaTa B OCHOBHYIO TIPOTpAMMY H
CHHMAaeTcs OIOKHPORKa IIPEPEIBAHNA TONLKO UTO O0CIYKEHHOTO YpOBHA. Taxmum
00pazoM, BHYTPH IPOIRAYPH 0OpaboTKH NpepHBaHii He MOXKET 00CTYKNBATLCA
MpephlBadne, KOTOPOe BEI3BANO JaHHYIO MpolleAypy (pasymeercs, B clydae ero
TIOSABIEHNA).

B cnyuae, ecnn Heobxonmo oOpadartIBaTE CUTHANEL BHEITHITX IpepHBaHIH
OT HECKONbKHX WCTOUHHKOB (Gonbmie ABYX), MpHAETCS HCIOIB30BATH
IOIIONHHTEIbHYIOCKEMY, KOTOpas MO3BONHT NIPH BO3HMKHOBEHNH 3allpoca Ha
MpephrBafme OT MO0oTo yeTpoiicTBa (laxke oT HeCKONBKHX OMHOBpeMeHHO!)
chopMHUpoBAaTE eMHEL 3anpoc Ha Bxoge INTO (INTT).

[Ipouenypa oSpaboTKHU 3TOTo OOMIETO 3alpoca JOMKHA MPOTPaMMHEIM
MyTeM MPOBECTH CIPOC BCEX BXOAOB, OTIPEIETHTE YCTPOMCTRO (W YCTPOCTRA),
KOTOPOE CAENANo BEI30B, BHIOPATh UCTOYHHK € BEICTITAM TIPHOPHTETOM H ITPOBECTH
COOTBETCTBYIONIYIC 00paboTKy CODBITHA, KOTOPOE BEIZBANO IIPEPEIBaHIE OCHOBHOM
nporpamMMel. EcTecTBenno, mopgo0Has cxema TpeOyeT peanmzaliny MpoTOKoIa
00paboTKX MIpepHBaHIA ¢ IIPOTPaMMHEIM NMOHCKOM HCTOIHHKAE.

Pazpemenne obpaboTKH 2alpoCcoB IpepHBaHIii
Yacto GhBaeT HeOOXOMUMO 3aTIPETHTH WITH PA3PEITHTH MPepHBAHNE OT TeX
MIH MHHIX HCTOUHHKOB. DTH IeHCTRHA HA3LIBAKOTCA MAacKHPOBAHMEM 3allpOCOB



npepeBaHnil. Kaxnriil BHA OpepEBaHUA MHAMBHAYANTLHO pazpellacTcs WIH
3AMPENIAcTCA YCTAHOBKOM MITH OUHCTKOMR COOTRETCTRYIONTIX OHT SFR-peructpa IE
(Interrupt Enable). Pervictp copepacur Taksie GUT 0BIIET0 3aMpeieHisL, TIPH KOTOPOM
BIoKupyIOTeA Bee npepeiBannsia. Hasnauenwe OuTob permcrpa [H nokazano B
Tabnuie 1:

Tabnua 1 - Hazsnauenue Guros peructpa [E

OGo3naue Bur Onucanue
HHE peTHCTpa

EX0O 1E.0 |PazpemeHue/3ampeT IpeprBalua mo pxoqy INTO

ETO IE.1 |Pazpemense/3anper npepslgaHnd Taiimepa 0

EX1 IE.2 |Pazpemenwe/3anper mMpepslBaHua Mo Bxoqy INT1

ET1 IE.3 |Pazpemense/3anper npepeleanud Taiimepa 1
ES IE.4 |Pazpemense/3anper IIpephIBaHHA MOCIENOBATEIBHOTO TOPTA
ET2 IE.5 |Pazpemense/3anper npepslgaHnd Taiimepa 2 (Tomsko ama 8052)

IE.6 |3ape3zepBHpoRaH.

EA IE.7 |Pazpemmenue/3amper IPepeIBaHHi OT BCeX HCT OUHHKOR

Butu IE.6, [E.5 8 MK-51 3ape3epEHpOBAHEL

Bun BocnpuarMaemoro BrenTHero curaana (Interrupt Type) o Bxogam INTO,
INTI1 zapaeTcs mporpaMMHUPOBAHHEM COOTBETCTBYIONINX OUT B peructpe TCON
(TCON.O, TCON.2), a pazpsasl TCON.1, TCON.3 (Interrupt Edge) prrmonsstor
ponb GhraroB, GUKCHPYIONTHX MTOCTYTHRIITHE 3aTTPOCHL.

fi 6 5 4 3 2 1 0
EA --- --- ES eT1 EX1 eTO | EXO

Pucynok 2 - butoBas ctpykTypa peructpa IE B MK-51
Jld Beex 6uro: «1» - paspemenne oOpadoTkn, «O» - 3anpeT obpaboTKn

YTpapJieHie MPHOPHTETAMH 3aTIPOCOB TIPEPHIBAHIH

IIpn paSore MK PozMOXHA CHTYAITHA, KOITA ONHOBPEMEHHO IOCTYIIEAIOT
3aIIPOCHL HA IPepEIBaHIe OT PAa3HEIX HCTOTHHKOBR. UToOk ma0ekart KOHQIHKTOR B
MK51 peannzopaHa IByXyPOBHERAS ATAPaTHO-TIPOTPaMMHAS TTKala MPHOPHTETOB,
B COOTBETCTBHH ¢ KOTOPOH yCcTpoicTBO yIpaBlieHHS BEHIOHWpaeT MCTOYHHMK
TIpePBIBAHNIS, KOTOPHIH JOKeH OBITH 00CTYKeHHBIM paHblle. ATMapaTHas TTKana
TIPHOPHUTETHOCTH OOCTYKHBaHIA 2alpocok cneqyromad: INTO — TFO —INT1 - TF1
— TI/RI.



Jost moforo 13 matr uerouHukor (TF1, TFO, INT1, INTO, TT smu RT) mosket
OBITE YCTAaHOBIEH ONMH M3 OBYX YPOBHEH NMPHOPHUTETA - «BLHICOKMI» HIH «HI3KMIT»
- TIPOTPaMMHEIM cTiocobom. B cnydae coBmazieHHs YPOBHEH NPHOPHTETOR
HECKOMBEKMX MCTOYHHKOB BHIGOP BEICIIETO TIPHOPHTETA YCTPOHCTRBO YNPaRIEHMS
MPOROIHT COOTBETCTBSHHO ANNapaTHOl (HensMeHHOI) mkame.

Harmpumep, eciv BHICOKUI IPHOPHUTET BHIGPAH MporpamMmuctom s INTO
nTF1, To B coydae oflHOBPEMEHHOTO 3aMpoca 0T 3THX HCTOUHHKOB cHadana GyaeT
obcnykeHH 3anpoc INTO, a motom TF | 11 TONBKO MOCTE 3TOTC - OCTANBHELE 3alPOCEH
B riopsiake TFO-INT1-(TI/RI).

YpoOBeHE NIPHOPHTETA KAXAOIO NCTOUHHKA YCTAHABNMBAIOT Uepe3 OMTEL
PeTHCTpa IPHOPHTETOR TipephiBanmit [P (Tadm.2).

Tabmmuia 2 - Peructp npuopuretor [P

OBozraH] Bt per. OrricaHAe
eHme P

PX0 | IP.0 |BuT mpHopHTeTa BHEITHETO MpephBaua 0. YeTaHoBKa/cGpoc porpammoit
HasHAYEeHH4A TIPEPHIBAFITO INTQ BEICITETO HITITIETO TIPHOPHTETA

PTO | IP.1 |Bur mpropirera Tafivepa 0. YeTaHOBKa/COPOC IpOrpaMMO T HasHATCHH T
TIPEPBIBAHEIC OT TaiiMepa O BRICITIETO/HHATTIETO TIPHOPHTETA

PX1 | IP.2 |BuT mpHopHTeTa BHEIHETO MPEPRBAHUA 1. YeTaHOBKa/ cGpoc TIporpanmcit
HA3HAYCHIA TIpepbiBaHiio INT | BEICITISr oY HIIIIETO TIPHOPHTETa

PT1 | IP.3 |Bur mpropitera Taiivepa 1. YeTaHOBKa/COpOC MpOrpaMMO T HasHAUCHH I
TIPEPBIBAHIC OT TafMEPa | BRICITIETO/HHAIETO TIPHOPHTETA

PS IP.4 | BHT IpropHTETa TOCTEAOBATENHHOTO TIOPTa. Y CTAHOBKA/CGPOC TIPOT PaMMOEH
JUI Ha3HAYSHH S IIPSPRIBAHHEO TTOCIE], TIOPTa BRICIIET oY HIBIIErO MPHOPHTETa

Kax pugHO caMmuil HHRKHII OpHOpHUTET B ycTpolicTRe 8051 mmeer
npepeBaHue nociegoparenbroro nopra. Juag MK 8052 camMbiM HHU3KHUM
nproputeToM obnanaer npepoiBanue talimepa 2. B MK-51 6ute IP5-IP7 He
HCTIONB3YIOTCA.

Yeranopka 6uTa B «1» - HA3HAYEHHE BBHICOKOTO NpHopuTteTa. CHpoc Gura B
«0» - HazHaUeHHMe HM3KOIO NpHOpHTeTa. BHTE YCTAHARMMBAIOT M COPacEHIBAIOT
TOIIBKO IIPOTPaMMHO.

Burosas ctpyxrypa pervctpa IP B MK-51 nokaszaHa Ha pUCYHKE 3.

_— - - P3 PT1 PX1 PTO | PXO




Pucynok 3 - butopas cTpyktypa peructpa IP 8 MK-51

Bun BocnpuarMaemoro BrenTHero curaana (Interrupt Type) o Bxogam INTO,
INT1 zamaeTca nporpaMMIpOBaHIEM COOTBETCTBYIOIINX OHUT B perucTpe TCON
(TCON.OQ, TCON.2), a pazpsiaiet TCON.1, TCON.3 (Interrupt Edge) srinonsstor

ponb Graroe, GUKCHPYIONIIX IOCTYIHEIINE 3AIIPOCEL

Tabnuia 3 - Hasxauenmie Outop peructpa TCON

O6ozHay | BHT perHcTpa Orcanme
eHHe

1TO TCON.Q |Bur yrpasneHs THIIOM IIpepbBadis INTQ, gomyckaer
TIPOTPaMMHYTO YeTaHOBKY. but ITO = 1, ecaH mpepbiBaHie
JMOMKHO HHATTHHPOBATHCA TiepemnafioM curHama 1-0 Ha BeBOAe
INTO/P3.2. Ecin 1T0 = 0, To TIpephIBaHHE HHHUITHHPYETCA HI3KHM
YPOBHEM CHIHalla Ha BeIBoAe INTO

TED TCON.1 |®nar npeprpadng INT 0. VeraHapmiBacTed 10 Iepenamy 1-0
CHTHama Ha BEIBofe INT(. COpackiBaeTcd armapaTHo TTPH

0GCTY KHBAHHH TIPEPHIBAHH A

1T1 TCON.2 |bur yrpasneHnd THIIOM IpepbBaHid INT 1, gomyckaet
MPOTPaMMHYEO yeTaHoBKY. BHT IT1 = 1, eciH npepblBaHHe
JOIDKHO HHHUHHPOBAThC [epellafom curHana 1-0 Ha BeBoge
INTO/P3.3. Ecou IT1 = 0, To IpepeIBaHie HHHIHHPYETCA HI3KHM
YPOBHEM CHTHalla Ha BeIBoAE INT1

1E1 TCON.3 |@mar mpepsmanud INT 1. ¥ craHapmMBasTed 1o nepenaty 1-0
cHrHana Ha Beieofe INT 1. COpacbiBacTcs armapaTHo IIpH

O0CITY KUBAHHH [IPePEIBAHH

TFO TCON.5 |@nar nepenoinHeHHA Taiivepa 0. YeTaHABIHBACTCA allllapaTHO H
cOpachBasTed TPH OBCITYKUBAHIH TPEPHIBAHNA

TF1 TCON.7 |@mar nepenonHeHna TaliMepa 1. YcTaHaBIHBaeTCA allllapaTHO U
cOpachBasTed TPH OBCITYRKIBAHIH TPEPRIBAHNA

buroBas crpykTypa peructpa TCON nokazana Ha pucyHKe 4
7 6 5 4 3 2 1 0
| TF1 | TR1 | TFo | TRO | 1E1 [ 1Tt | 1EO | 1TO |

Pucynok 4 - buropas crpykrypa perucrpa TCON

Ilpepripanme 1o MociefoBaTeIEHOMY HOPTY BHIpabaThBaeTcsa (QyHKIHeH
moriieckoro «JIH» Guror RI u TI & peructpe SCON.



2. METOIHKA HCIIONL30OBAHMS [TPEPLIBAIIIA

PaccmoTpumM MCTIONB30BAHKME TIpEphIBAHUS [ 0OpaboTKH cOOBITHA OT
Taimepa 0.

B xauecTBe mpumepa coenaeM Tak, ITOOH NEpeKIIoUeHNe CBETONHOAA,
nofKmoueHHOTo K nuanr P1.0 cTenaa BHITTOTHANOCE TIPH BO3HHKHOBEHHH
TIPepEIBaHus OT TaliMepa O TI0 MPOMIECTBHH CEKYHIHOTO MHTEPBATa BPeMEHH.

;NAME PROCEDURES
;MAIN SEGMENT CODE
ORG 0
IMP  START
ORG 0Bh
CLR TFO
CPL P1.0
RETI
ORG 0
START: SETB ETO
SETB EA
SETB TCON.4
SETB P1.1
CAILL DELAY
IMP  §
END

[IpoaHanmsHpyeM HCXOXHEIH TeKcT MporpaMMEel. (OCHOBHas IporpaMma
HaunHaeTcd ¢ MeTkn START.

3neck BRITIONHIOTCS HeOOXOMUMBbIE ASHCTRHA 110 WHHITHATH3AIH TTopTa
P1 u Tatimepa 0.

O6parum BurManue Ha koMadasl SETB ETO u SETB EA. O pazpermaior
npepbiBaHne oT Taimepa 0. 3aTeM BhI3BIBASTCS NoANporpamMa sajuepxrn DHLAY.
Tocnemueit koManzoH 0CHOBHOH mporpaMmel ssisercs: JMP $, koTopast BRIOIHSET
OeCKOHETHEIH ITHKT OXKMAaHHA.

O6paboTurk NpepblBaHWs Taiimepa O pacrnonoxken no afapecy 0x0B, uto
onpeaensieTcs pupextusoii ORG 0Bh



ITeproii xomannoil o6paboTinka ABNAETCA KOMAaHAA OUHMCTKH Qrara
npepreanna: CLR TFO. Janee BrIMonHAeTCA HHBepCcHa OuTa mopta P1l.

Ilepen BrIxomOM M3 00paboTIMKA MOKHO BOCCTAHOBHTH 3HAYEHHS CTAPIIIETO
W Muamero dafTor Taimepa O:

Haxorer, sapepmaromiedl koMaHIol IporpaMMEl obpaboTKH IpepHEBaHI
AoikHa OBITE KoMaHga RETL

3. SAHAHWA W ITOPAJTOK UX BRITIOJIHEHKA

3aganne Ne 1 - HcecnegoraHne ccTeMEl IpepHEAHH OT TalMepoB

Hecenemopars paboTy cHCTEMBl NPEPHIBAHME MHKPOKOHTPOIIEPa CEpHI
MC5-51 pu mepentonHeHNH TaiiMepa. OGpaboTIHK MpepLIBAHIT JOESH IT3MeHATE
(MHBepTHPORATE) COCTOAHME NHHHH IopTa Pl ¢ HoMepoM, COOTEETCTRYIONIEM
HOMEPY paboUero MecTa, MPH KauIoM repenonHenny taiimepa T2, Tlepexmouenne
COCTOSHHA NTHHAH IIOPpTa AOIKHO NMPOH3BOINTHCA Uepes3 3aIaHHBIH MPOMeXKYTOK
BpEMEHH.

CocTosiHMEe TWHWH MOKHO BH3YanlbHO HabmoAaTh 1O 3aropaHuio
(TIoracaHIo) IIONKIIOUSHHOTO K Helt cBeTonyona. COCTAaBHTE IIPOTpaMMy, TIOIYIHTE
WCTIONHASMBIH MOAYNE. 3arpy3uTh NMPOTpaMMy B CTeHJ W IMPOBEPHTH €&
dyHrIoHNpoRaHKe. [Ipn HeoSXOOMMOCTH AN IIONCKa M HCTIPARTIEHHA OMINGOK
HCTIONE30BATh OTIAAIHK B MOMIAHOBOM PEXKHME.

Tabmma 4 - BapuasHTH saganmii

rj:l/-i[ Haymcnoranue BapuaHTs! 3a1aH11i1
12131451678 9]10
1 {(Jmmanopra |P1O| P11 (P1.2| P13 | P14 | PL5|Pl6| PLO| P11 | P12
2 |Knorka(INT) |P32| P33 |P3.2(P33|P32|P33|P3.2|P33|P32 (P33
3 |Knorka (Tx) P34 | P3.5 |P3.5( P34 (P34 | P3.5|P3.5| P34 | P34 | P3.5
4 Bagpaxacer)| 3 | 4 | 5| 3[4 | 53|45 3

Zananue No 2 - MccnenoBaHie CHCTEMBI IPEPBIBAHUA OT BHENTHHX 3aIDOCOB
Pazpaborate mporpaMmy peakIMH MHKPOKOHTpPOINEpa Ha BHEIIHEES
BozzeiicTBre. MMHATAITIIO BOAEHCTBHS OCYIECTRISTD TyTeM HAKATH Ha KHOITKY
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cTeHa, MOAKMIOUeHHYI0 K HopTy 3. JIMHHA IopTa 3a7aelca B COOTBETCTRHH C
BapHaHTOM 3amanmd (cM. Tadbmuiy 4). Kamgoe HamaTHe Ha 3aJaHHYIO KHOMKY
JIOIKHO BEI3HBATE 00paGoTIHK TIPepPHIBaHII, 0CHOBHAS ()Y HKITHS KOTOPOTO - MEHATh
COCTOSIHHE (TOPHT/HE TOPHUT) CBETOAMOAA, TIOAKIIOUEHHOIe K OfHOH U3 JTHHHI
mopta P1L.

3ananue No3 - HMccnenopanne cvcTeMbl MPHOPHTETOR NPEPLIBAHMH

Hcnonesys NporpaMMEL, COCTABIEHHEIE B COOTBETCTRHH ¢ 3aaHIAMH | 1
2, pazpaboTarh IPOrpaMMy M3MEHEHHsI COCTOSIHES CRETOAMoAA (CM. Tabn.4) Tipu
BHITIOTHEHHH CIENYIOMEre VCIORHA: CBeTOINOI MeHART CEO@ COCTOAHHE {MHIaeT)
uepes 3aJaHHBIH NpOMEXKYTOK BpeMEHH IIPH 3allpoce NpepHEBaHMH oT Talimepa
(TlepeToTHeHHH TaliMepa) 0 TeX Top MOKa He HAWara KIaBHITa, TIOIKITIOUeHHAs
k opty 3 (P3.2 mnn P3.3). [locne HaxkaTHa Ha KIABWINY CBETOTHON TAcHET, a
COCeIHNI CBeTONHOI 3aropaeTcsl H TOpHT 10 TeX Iop, ToKa He OyIeT HaxkaTa OfHa
M3 KHOTIOK, MOAKIIOUEHHBIX K nuawsiM nopta 3 (P3.4 win P3.5). Hamarme na
yKazaHHYIO KIaBHOIY OTMEH:AET 3allpeT peaklHH Ha IpepBaHHe OT TaiiMepa.
CBReTOIHO/ CHOBA IONKEH MHTATE.

Cogepmamle oTUEeTA:
1. Cxema ¥ THCTHHT IporpaMmEl 110 KaAJOMY 3aJJaHUHEO.

2. Kapta namatn.
3. BuBOIEL

Bonpockl Ans NpoRepPKH 0¢TATOUHLIX 3HAHHI:

1. CKOTBKO BeKTOPOB TIPEPHIBAHHM HMeeTcd Y MHKPOKCHTpOIIIEpa
ATEICE252?

2. K xaxoMy ampecy ofpaTHICA MHKPOKOHTPOIIED IpH MONTYIeHHN CHIHATA
3arpoca Ha rpepbiganie 1o Bxoay INT1 (INTO)?

3. OrmumuTe NOpSIoK MONYIeHHS HCTIOMHASMOTO MOIYIS IS OTNAAKH B
FD-51.

4. OnumuTe TOPAICK TONYIeHHs HCTIONHASMOTO MOAIYIIS IS 3arPY3KH B
CTeHI.

5. Kaxoit o6beM aMaTH 0TBOANTCA TIOI BeKTopa IpepreaHuii B O3Y7?

Pexomenayemas n1HTepaTypa:
1. BoGoprikun A.B., Jlunoserkuid 11, JIuteunckuii I'B., Oxcuns O.H.,
IIpoxopunk C.B., Ilponenko JI.B., Iletperko HB., Cepreee A A, Curobopozn [LB.
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OnnokpucTansHile MukpoSBM. -M.: MUKALL 1994. - 400¢.

2. Marma [0.C. MuUKpOKOHTpOILIepH cepii 8051 : mpakTHIecKIi IOIXoT. -
M.: LVR Tlpece, 2008. - 228 c.

3. Hepona B 4., Topbunckuii B.3., [Mneikop E.JI. OpHokpucTanbHbE
MHIKpoOBM MCS-51. — M.: Humxuran KoMmoneHTe, 1995, - 164 ¢.

4. Hosurog KO.B., CrkopoBoratos I1.K. OcHOBE MHKPONPOIECCOPHON
Texaukn. — M.: MHTYWT. 2003, - 440 c.

5. Cramme B.B., Ypycor AB., Monoronnepa O.®. I[IpoekTHpoRaHNe
MHAGPOBBIX YCTPOHCTE Ha OMHOKPHCTATLHBIX MHKPOKOHTpoONIepax. — M.
DHeproaromiraaar, 1990, — 224c.
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