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Ka(peapa ABTOMATHUKHU M YIIPABJICHHUA B TCXHUYICCKUX CUCTEMAX



Ilenv  pabomwi:  U3yuuTh ~ NOPUHLUIBL  pa3pabOTKM  MPOrPaMMbl 7S
MUKPOKOHTPOJUIEPA, KOTOPBIM OCYIIECTBISET U3MEPEHUE AHAJIOTOBBIX CUTHAJIOB C
noMol1ibio BHyTpeHHero ALIIL

Ilocmanoexka 3a0ayu:

1. Pa3paborarh mporpaMmy BBOAA IMEPEMEHHOTO AHAJIOTOBOTO HAMNPSKEHUS C
AIIII ¢ BeiBogOM pesynbTaTa Ha LCD.

2. MoauduuupoBats mnporpamMmmy mo 1.1, peanusys 3anuch pesyibTaTa
npeoOpa3zoBaHus B (ailyl HA KOMIBIOTEPE C MOCIEAYIOLIEH perucrpanuen
pesynbrata B BUIE TAaOMUIGI W Tpaduka W3MEHEHUS HANPSHKCHHUS BO
BPEMEHH.

B npannoit pabore HeoOXonuMo mepenaTh JaHHbIE OT MHTEIEKTYaJbHOTO
JATYMKA B KOMITBIOTED C IEJBI0 UX JaybHEHIIe 00paboTku (cM. puc. 1.). B kadectBe
WHTEJUIEKTYalIbHOTO JIaTYMKa HCIOJB30BaTh AHAJOTOBBIM JAaTYMK B COYETAHHU C
NPOTPAMMHO-OTJIQJIOYHBIM ~ CTE€HAOM. JlaHHBIE, TMOJy4eHHBIE OT aHAJIOTOBOTO
UCTOYHHKA, MOTYT OBITh IPeoOpa3oBaHbl aHAJIOTO-IM(POBBIM MPeoOpa3oBaTeIeM,
BXOJSIIMM B COCTaB KpHUCTalla MHUKPOKOHTpoOJUIepa CTeHaa. MrHOBECHHBIC
MU(PPOBBIC 3HAYCHUS H3MEPSAEMOro (DU3MYECKOrO IapaMeTpa JOJDKHBI OBITh
BbIBeJIcHBI HAa Moy b LCD cTeH/a, a TakkKe JTOJDKHBI ObITh TIEPE/IaHbl B KOMITBIOTED,
IJIe OCYIIECTBJIAETCS MPOCMOTP IMOTOKA JAaHHBIX C TOMOIIBI TEPMHUHAIBHOTO
nporpammuoro obecrneuenuss COM-mopra, ¢ MOCIeAyIOIIed UX 3aluchio B Gailil u
nanpHee 00paboTKOM B COOTBETCTBHUH C 3aTaHUEM.
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Puc. 1. Cxema nmaGopaTopHOW yCTAaHOBKH ISl ©3y4eHUSI 0OMEHa 110 UHTepdency

RS-232

KoHTpoJib KOPPEKTHOCTH OOMEHA JaHHBIMU OCYILIECTBIIAECTCS IMyTEM
CpaBHEHHUs MTHOBEHHBIX 3HaueHuil Ha LCD cTeHia ¢ MrHOBEHHbIMH 3HAYEHUSIMU, Ha
Bxose COM noprta, 0ToOpakaeMbIX B OKHE MPOrpaMMbl TEPMUHAIIA



CripaBOYHEBIE JAHHEIE.

Monynbe ADC crenia npeacTaBisieT coO0M CXeMy 3alllUThl aHAJIOTOBBIX 1IETICH
AIIT ot ommOOK MoOJIB30BaATENS, @ TAKXKE COJAEPKUT UCTOYHUK BHEIITHETO OMTOPHOTO
HanpsokeHust AT 1 HCTOUHMK IEPEMEHHOTO HAIPSIKEHUSL.

Texnauyeckoe onucanue Moayis (cM (aitn «..\Onucanue cTeHia»,
MPUHIUITHATBHAS. CXEMA MOJYJISl — CM. PUC. 2 U PUC. 3 HUKE T10 TEKCTY).

Moz[y.nb ADC (cM. puc. 2.) mpenHa3Hay€H [Jid 3alIUThl IIECTA KaHAJIOB
anajoroBoro Beoga MK ot ommboK mojib30BaTesst MpH
MOJKJIFOYEHUH UCTOYHUKOB CUTHAJIOB K CTEH]Y, a TaKXKe
T€HEePUPOBAHUS BBICOKOCTAaOHMJILHOTO OTIOPHOTO
HalnpsOKEHUST W TeHEPUPOBAHMS  PETYJIMPYEMOro
MOCTOSIHHOTO ~ HampspkeHus.  Jlmsg  moakiIroueHus
MEPEUYUCTICHHBIX BOCBMHU KaHAJOB aHAJIOTOBOTIO BBOJA K
nopty MK wucnonesyercs pazbem XI16 (cM. puc. 3.), a
JUIS. TOAKIIOYEHUS] BHENIHUX MCTOYHHUKOB CHUTHAJIOB HCHOJIB3YIOTCS 8 BHUHTOBBIX
3aKMMOB, U300paKCHHBIX HA JICBOW CTOPOHE CXEMBI.

AN 31A )3

uc. 2. | BHemHu 1 6u dMOdszﬂ ADC
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31ech cneayeT 3aMETUTh, YTO aHAJIOTOBBIE CUTHAJIBI, MojiaBaeMblie Ha Bxoa ALILI,
JIOJDKHBI OBITh TIPEABAPUTEIBLHO HOPMHUPOBAHBI MO aMIUIMTYJIE U TMOJSPHOCTH B
COOTBETCTBHUU CO CTAHAAPTOM - B OJHOM W3 ABYX Auana3zoHoB: 0..+5V v 0..+2,5V.
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Puc. 3. lpunyunuanvnas cxema mooyns ADC.

Cxema mMoayssi OpraHM30BaHa TaKUM 00pa3oM, YTO IIECTh MJIAAIINX Pa3psiioB
nopTa BXo/10B BochbMukaHaabHoro ALl MK noakitouensl yepes
TOKOOTPAaHUYHMBAOIINE Pe3uCcTOphl R49...R54 HernocpeCTBEHHO K BUHTOBBIM
3axumaMm monyisi. Ha cenpmoit Bxog ALT (PA6) nonaHo HaNpsKEHUE C IBUYKKA
nepemMeHHoro pesucropa RVI, a kK BocbMoMy BXOay noABeneHO HanpsokeHue Uggpr/2.

Konnencatopsl C18..C24 npeaHazHaveHbl sl QUIBTpAIIMHM BBICOKOYACTOTHBIX
IITYMOBBIX COCTABJISIIOIIMX (TTOMEX ¥ HABOJIOK) BHEIIHUX BXOJHBIX CUTHAJIOB.

B cxeme ¢dopmupyercs u anpTepHATHBHOE OMOpHOE Hampspkenue 1,258,
CHHUMAaeMOe€ C BBIXOJIHOTO JeNuTeNs Ha pe3uctopax R55 u R56 ctabuinn3upoBaHHOTO
ucrouynuka HanpspbkeHus Ha HWIMC DA2. Pesuctop RS54 mnpegnazHaueH st
orpaHuyeHus Toka crabunuzatopa. [Ipu 3ToM BBIXOAHOE HAMpPSKEHHE MOJAETCS Kak



Ha BUHTOBBIC 3aXKuUMbI BO BHemHHe cxeMbl (UREF/2 = 1,25B), tak u Ha BXxog 6
nopta A MK (PA:6: nis BO3MOXXHOCTH KOHTPOJISI KOppeKTHOCTU padoThl ALl u
obecrieueHrs TOYHOCTH NpeoO0pa3oBaHUsl HANPSKEHUM, aMIUIMTYyAa KOTOPBIX He
npessbiiaet 1,25B.

st obecnieuenust Bo3MokHOCTH padboTel AIIIl ¢ aBTOHOMHBIM HCTOYHHUKOM
pPErYJIMPYEMOTO HAMNpPSKEHUSI, B CXEME MCIOJb3YETCd MOTEHIUOMETPUUECKUN
JEIUTENb HanpspkeHuss Ha  pesucrope  RVI, nNoakmOYeHHBIW K BBIXOAY
crabunuzatopa DA2.

Moayas RS 232. 3T0T MOAYJ b, BHEIUHUI BHJT KOTOPOIO NMPEJACTABJIEH Ha pHuC. 4.,
a ero NpUHUMUIIMAJIbHAS CXEMA Ha PUC. 5. MO3BOJISIET UCIIOIb30BAThH
BCTPOEHHBIN B MK YHUBEPCAIbHBIN ACUHXPOHHBIN
npuemonepenatauk (UART), BeiBenenHbd Ha nopt «D» MK s
oOMeHa JaHHBIMH C MEPCOHAIBHBIM KOoMIbIOTepoM uepe3 COM-

NOPT WK JAPYTMMHU MUKPOIPOLECCOPHBIMU OJloKaMu ( B T.4. U C
P uﬁf&ﬁze%”%fua JPYTUM  QHAJIOTUYHBIM  CTE€HJOM) TMpPU  MOJEIUPOBAHUU

MHOTOITPOLIECCOPHBIX CTPYKTYP.

OcHoBO#l Moaynsa sBigeTcss MuKpocxemMa DD4  npenHa3HadyeHHas Ui
npeoOpazoBanus omHonoysipHbix TTL - ypoBHe# curHanoB Ha Bbeixone 6moka UART
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Puc. 5. llpunyunuanvnas cxema mooyns RS 232.

YCTPOMCTBAM  4Yepe3 KOHTAKThI
paszbema X12.
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[Toaxmrouenue mabopaTopHOTO
CTEeHJIa K COM OPTY
MEPCOHAILHOTO KOMIIBIOTEPA BBIMOTHAETCS MPU TMOMOIIM CTAHJAPTHOTO «HYIIb-
MOJIEMHOI0» Kabess uepes pazbeM X_232.

Kongencaropsr C17, C25 u C26 npenHa3HaueHbl sl QUIbTpAMM MOMEX Ha
BBIX0JIaX CTa0MIIN3aTOPA CO CTOPOHBI BHEIIHUX LIENEH.

JIist  neTanbHOTO O3HAKOMIIEHHMSI C OCOOEHHOCTsIMU HHTepdeiica cM. daiin
«.\[locnenoBarenbHbie_MHTEPDEHCH».

Konmponwvnwie éonpocol.

1. Oco6ennoctu ALIIT

2. CtpykTypHas cxema JlabopaTopHOH YCTaHOBKH.
3. Moayns ADC.

4. Monaynb RS 232.



5. Moayns LCD.



