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nPEÀt4CJIOtlHE

v.re6rroe noco6ue <vcrpoùcrna ua MHKpo*ourpo!.rnepax)i npeÀlra3Haqerro
Ànn cryÀeHT'on, odyvaroulHxcq fio cneqHaJlbrrocrH <Pa4aorexrrHKa), H3yqarolrlHx
rcypc <VcrpoËcrra Ha PIC-npoueccopax>. B noco6r.lu co6parr MarepHa-[,
noJ'tHocrblo orpaxauqHË npofpar{Nry K)'pca rr no';aollrouluii cî),ÀeHrarlr
caMocrorreJrr'Ho ocBourb ilpoeKTHpo8aHue ycrpofi crn Ha MHKpoKOHTpOr.lrepax
ceMeùcrsa PIC.

lloco6r.re cocroHT H3 pa3ÀenoB, BKJrroqarcqux o6uue cBeÀeHH, o
Mr4rçor(oHrponnepax PIC, r4x ouyrpeuHeË crpyKrype! npanr{Hilax
nporpaMMnpooaHur H cxeMorexHHqecKoM nocrpoenuu ycrpoficrn.

PagÀe,'rsr o6 o6unx cneÀeHuffx H crpyr(rype . MHKpoKoHTporrepoB
coÀepxar r.rnsoprvtauuro o uaccnQr.rxaqHH MHKpoKoHrponnepoB, Ha3Hat{eHHu r.tx
ocHoBHbtx y3noB r{ npHHuHnax Hx pa60ftr. Paccua.rpueaorcl cxeMbr
t{Hr,tqua,'IH3aq[Ill MHKpOKOHTpOJTIepOB, cnoco6u sopvr.rpoeanat cur-HaJra
Taxtosoù rracrorbl, oco6e*rHocru opraHu3aqnn nnyrpeunefi naMrrn.

flpr,luquurr nporpaMMrpoBanHn Ha accetr6lepe paccMorpeubr Ha
ne6o.nsurux npHMepax c uo4po6urruu KoMMeHTapucN{n. B npnrlrepax rroKa3aggr
MeroÀbt opraHH3ar{HH BerBreHHr, unKJtoB, npocreÉurax apa$ueruvecrux lr
rrorr{qecKux ÀeËcrBrlË. Kparro paccMorpeua nporpaMMgar cpeÀa MpLAB,
IIO3BOnrrcu{aJr BbIrtoJIIt[Tb ornaÀKy npoipaMM Ânr Mr,rKpor(onrponnepon pIC.

Pa34enrr, nocnnqërnrre cxeMorexHure ycrpoËcre Ha Mr,rKpoKo'Tporrnepax,
coÂepxar cBeÂeHHr o noÀK!'rroqeHlln K MuKpoKoHTponnepaM yctpoficra
oro6paxeHnr uHQopuaqnr.r, ycrpoËcre BBoÀa, cprfg€ulr,r{brx yc.rpoËcrs u
.4aTquKoB.

flpuuqun npoeKrr,rpoBaur.rr 3aKoni{erHofo ycrpoËcrea Ha
Mrlrçor(oHæouepe PIC H3JroxeH B Br,rÀe npuN{epa: paccMarpr.reaercr yc.rpoËcrao
KOHTpOJTT ÀABneHllr MacJIa H TeMneparypbt oxnaxÀalollleË xu4xocrlr ÀBllrarent
BHyrpeHHero cropaHHr c 3neMeHraMa 6louponrH ÀBHrarer{ [pr.r BblxoÀe
ÀaHHbrx [apaMerp0B 3a ÀoflycrnMËre flpeÂenbr. Paccuorpera QyuxunoHa.nrnax
cxeua ycrpoÙçTBa, aJrfopfirn lr 6.nox-cxeMbr ero pa6orsr, npr.rBeÀeHa pa6ovan
[porpaMMa Mr{KpoKoHTpOJrnepa.



CTPYKTYPA M 14 KPOKOHTPOJIJI EPA

Mur<pororrrpo,rnep cocrour Hj rpëx crpyKTypubrx qacrci-r: rÂpa,
nepH(tepuËrrrrx !r cneuuanblrbrx uoayleËt. flryo MHKpoxoHTponnepa
odecneqasaer o6pa6orr<y Àannbtx. fiepur[epuËHste luoÀynu o6ecne.runanr BBoÀ
H BbrBoÂ ÀaHHbrx H3 ,rÀpa NrHKpoKoHrporrepa. cneuua.rbuble À{o.Ilynu Bbrno.rrHrror
ÀonoJrHl.rreJrbuoe o6c,ryxuBâHMe rÂpa MHKpoKonrpon.nepa. CrpyrcrypHurË cocl'au
Mr,rKpoKourporrepa uro6paxëu sa pnc. l.

\
Cneuua,t gsr,re uo,{vlu

i Jlornra
roHQurypaquu

r HHre,r,texryalr,Hsre
cxerulr c6poca

i Cropoxenofi
raftlrep

ts Cxelra
rneproc6epexerrrr

r Bcrpoenuuli RC-
raKroBr'Iil reHeparop

} Borr'loxsocrt
EHyTp14CXeÀ{HOrO

IIponpaMMI{poBaHI{1

Puc. 1. Ctpyrrypa MilKpor(oHrponnepa

ïun naumu .Ilnana:on nararoutero
Ognorparuo HarIDtxeHlIt
ûporpaMMnpyeMsr€ l. Crangaprrnfi(4,5-68)
ulu c Y0-crupanneu 2. Pacrunpennufi (2,5-68)
(EPROM)
MacoqHar nausrb
(ROM)
3.nerçuvecrur npepe-
nporpaMMr.rpyeMat
{Flash)

3.

Tsn roonyca
KepauuvecruË c
ORHOLI

fkacrMaccosHfi
KopIIyc
6er ropnyca (DIE)

M14KPOKOI]TPONJIEP

, / l
, / l

" / lflapo
feueparop
ramonoù
qacToTbr
JIorurca c6poca
I-{eHrpa,rrulrù
npoueccop
AJIY
flavcrs
Jlorara
npepbrBaHfiÉ
Cncreua
KOMAHÀ

flepaôepufiune uoav.nu
i Yrrr.rnepcanutbre [opr6r

' BBO!â:BBbIBOLâ

i TaËruepu
> Iloclerrosare.nuHrre

nopTbr
} flaparlelrrHe noprbr
l Kounapamprr
L l4croqxnrn orropvoro

Hanp[xeHHt

> At{rI
F YcrpoËcraa

ynpae:reHur XKH

Puc. 2. Knaccr.rQr{Karlur Mr.tKpoKonTponnepoB



Muxpoxou'rpoltr'Iepbt rcraccu(tuurrpytoîcl no rpëu npurttaKaM: no runy

naMrru, no Àuana3oHy nHTâlotuero llanpflxenl4rl H no rHny Kopnycâ (pnc' 2)'

Tun naurill MHKpoKorrrpor'uepa yKa3brBaeTcfl B ero MapKHponre, .lllrn

naMrrH runa EPROM HcnonL3yerct ct ' lMBoil  <C> (uanpuuep, PICl6C84 ). [ , l r

uracoqnoi-.r naMflTI4 HcnorF,jyercrl coqeral'lHe cHMBoroa (CR)) (rranpnuep,

PICl6CR84). 3,rerrptuecrH nepenporpalr l l t tp) 'eNlat l  nar\tsl 'L o6tlLtta' lae1'ct

ulMBonoNt <F> (Hanpnuep, PIC 16F84).

Br.rg xopnyca onpeÂen ter Ha3H aqeH lle M H l(pol(onTponnepa' KepaM n q ecx u ù

Kopnyc c oKHoM (À.nr crHpauHt naMtrrn) yÀo6uo ucnollb3oBarb rpg pa3pa6orl(e

ycrpoùcra Ha Mr.rKpoKoHrpoJlnepax. B cepufixoÉ npoÀyKIIHH l4cronb3yercr

nJ.lacrMaccoBÉ,rfi xopnyc. Ëecxopuycuulù napltanr MHKpoKo6rpo,lr1epa Heo6xoÀHM

À!1n MHHr{MH3AUHU yCTpOÛCrBa.

Pa:pa6orxa ycTpoÉcrB Ha MfiKpOKOHTpOnnepax BKIIoqaer B ce6c qeTÉlpe

oaHorn",* 3rana. Ha nepBoM 3rane pa3pa6arbtBaercfl anrop,1rM pa$orbt

ycrpoËcrBa u 6noK-cxeMa anropuTMa. Ha ocHose $nox-cxeust pa3pa6arblBaerct

TeKcT nporpaMMbl I.t reHepupyeTc,t o6terrnslfi KoÀ c noMotllblo acceM6nepa I'IJIH

KOMnuntTOpa, gCJIH npOrpAMMa HanHCaI{a Ha fl3blKe BblcoKoro ypoBHt. Ha eropon't

3Tane npou3BoÀHrcrr oTJraÂKa nporpaMMbt MHKpOKOHTpOnnepa. !4n 3TOrO

uCnOJrb3yeTçr C11eUgiulbHoe nporpaMMHoe o$ecneqeH6e, nO3BO,lt1gUIee

cHMyJlupoBaTr paoory nporpaMMbt MHKpoKoHrponJlepa. flo LI3MeHeHHto

COCTOflHHn perUCTpoB MHKpoKOHTpO,rUlepa OqeHI{BaeTct KoppeKTHocrb pa6oTbl

lporpaMMbr. Ha rperoeu 3rane ocyu{ecTBrfleTcr KoHcrpyHpoBaHHe n C6opra

yCTpOficTBa Ha MHI{poKoHTpoIJIepe. Ha orolt 3rane BblnoJ'ruteTct TaKXe 3anllcb

oriraxeHHoil flporpaMMbl B MHKpoKoHTpOnnep c noMorllblo nporpaMMaropa.
geraëprrrË sran 3aK.rlloqaetct B ornaÀKe co6paHHoro ycrpoËcrBa.

Cyuecrnyror cneuua-{buble crenÀbl' [peÂHa3Ha'IeHHbIe AJIfl

MOÀe,lHpOBaHI{t npoeKII,IpoBaHHtt M14Kpot(oHrponnepHblx ycTpoùcTB, Taxr're

cTeEÀËI no3BOJIfiIOT OIIepaTLIBHO H3MeHffTb npofpaMMHyIO H AnnapaTHylo qacTlr

BCerO ycTpOÉCrBa, ofiecneqgBall TeM caMLIM HX 6blcrpyto ornaÀKy' BnocleÀCteuu

Mr,rKpoKoxTponnep c nepe11pofpaMMypyeMoù naMflrblo B l-oroBoM ycrpoiicrBe

rrloxit 6urr 3aMeHëH M14gpoKogTponnepoM c oÀHoKparHo 3anI'IcbIBâeMoË

flaMrrËro. Tarcoft noÀxoÂ no3BonfleT cyUIecTBeHHO COKpaTI4Tb cTollMocrl'

foT0Boro I,I3ÀeiIuq.

Vcrpoficrna, npeÀIloJ'laraloqt,t€ QyHx[uouamHoe pacIuHpeHI'Ie'

ficnoJlË3yrcT B CBOëM KOHeqHOM BâpHaHre MnKpoKoHTponnepbl c

Ilepenp0rpaMMllpyeMoif llaMtrbrc.



TEHEPATOP TAI{TOI}hIX CU THAJIOB

ferreparop TaKToBr,tx cHruar()n (t-Tc) npelHasrrarteu a,rr rpopr,, i l rponartan

TaKTOBbtX Cltfuilngn, no KOTopbtM np6uçxoÀl4T BbltlOIHeHlte UIlCrpyrUuù MK.

CnrHarçt fTC raKxe Hcnonb3ytorcfl Ànfl ynpanneHHtl nepuq)epHËlthtMH

MoÂynrMr4. Cyutecrnyor ÀBa pexHMa pa6orbr I-TC (prc.3). flepoutil pexHM

pea,ïH3yercq sa 6a:e KBapIIeBoro pe3oHaropa. Bropoii pexuM - rra 6ase RC-

UenOqKH. KnapUegrrfi pe3ortaTgp nO3BoJTfer n6nyqq1b Bblcogyto cta6u,'ll6ocrb

pa$orbr I-TC, a 3Haqqr, H Bbrco6yto rorJHocrb pa6orbl npu6opa, nocrpoetlltoro Ha

6are UUrporogTponXepa. I-eHeparop Ha Rc-qeno.lKe He o$naÂaet nstcoxofi

cra6uJtbHocrblo, Ho ÀaëT BblHrpbllx B crol4Mocrl'I Bceno npn6opa. Àls
pe3ouaTopHoro reHepaTqpa CyqecrBytgr TpH peXHMa pa6orbl: snlnoqactotHutfi

(LP), craH.qaprHtrù (XT) H BbrcoKoqacrorHblË (HS). IIpH BbtcoKoqacrorHoM

pexnMe fTC norpe6rter 6onËtltee Kor'ltlqecrno sueprun' qeM B Âpyrux pexnMax

c KBapqeBblM pe3onaropoM. À"rq nocrpoeHt,tt RC-reueparopa Moxer

ficnorb3oBarbcr KaK BH€trIHffff RC-Ue[o'IKa, TaK H BHyrpeHHttl. Kpoue roro, ÀJlt

raKTHpoBaHHt MurpoKoHtponnepa MoXeT L{cIIoJ'lË3oBaTI'cfl BHeUJHHÉ reHepaTop.

BH6Op THnA reHepaTopa H ero pexHMa pa6or6r oçyilIecrBnrerçq c noMorlblo

xoHsr.rryplrpyrorqero cJroBa, Koropoe 3anr.rcbrBaercfl B MuKpoKoprponJrep rpg efo

nporpaMMlrpoBaHHH.

Pexurnlu pa6om.r I-TÇ

Keapqensrù oegoHarop
I ) Hu:rovacro'rnr,tfr
2) crangaptusnT

3) osrcorovacrorHltfr

RC-reseparoB
I ) nnyrpeHrrnr RC-ueno'{ra
2) nueurHm RC-qeno.{xa

Puc. 3. PeNnurt Pa6orsI fTC

Eonr,urHHçreo 6rpoeHx MHKpOKOHTpOJrJrepHbrx ycrpoÉcrn peanl{3ylor

$ynrqrt, He rpeoyrcû{ile BblcoKofi epelrennoÉ ToqHocrl{ pa6oru, no3ToMy B HI'IX

t{cnonr,3yercfl pexr,tM pa6oTbr reHeparopa c BcrpoeHHoË nnyrpenuefi RC-

qefloqHoË.

Bueurnue KBapI{eBbIe rcHeparopbi lrpuMenxlorct B ycrpoùcrBax,

npeÀHa3HaqeHHblx Ànt u3Mepegr,{r KaKHx-nH$o BeJtIIqHH, nocKonbKy B 3TOM

CJIyqAe, KaK IIpABn;1o, J1pe.[bf,B.lIcFOTCt B6ICOKHe Tpe6OBaHHf K cTA6IIIIHOCTI'I

pa$Orbr 3aÀarçU{ero regeparopa. 3xaqeuue H3Mepf,eMOË BS11I'II{HH6I s qllÔpoestx

ycTpoùcTBax qacTo o11peÀe,,r5eTc{ noÂcrrëToM KOJIl4qeÇTBa l{MnynbcoB 3a

<faxcnponanHbrÉ fipoMexyroK BpeMeHu. Tar xar roqHocrb npoMexyrKa BpeMeHI'{,

B reqeHrre KoTopofo [por4cxoÀHT tloÀcqëT l{MnynbcoB, cBq3aHa, co

cTa6HirbHocTbn 3aÀarcuero feHepaTopa, To ror{HocTb r{3MepeHHt IIpE6opa H

6yaer onpe.ueJlfrbct ror{Hocrbro pa6orbl reneparopa'



BH EIIJ H l,t E UEn H f EH OPATOPOB

PacclrorpHm Bneruul{e uenu npu pa6or.e c KriapuenbtM pe3orraropoM.
l-la puc. 4 npune4eua clar{ÂaprHafl cxeMa noÀKnn)qenr4fl KnapueBono pe3oHaropa
K MHKpoKoH'rponnepy. {nr ynepennoro 3anycKa rerreparopa 3ttaqertltr ënarcocrefi
KouÀeHcaropcln Cl u C2 Àonxur,r HeSuaqr{Te.qbuo orJ.tn(râTrrcr Apyr or lpyra.
B o6Irler'l cnyriae 3uaqeHufl ëvxocrerT grt.rx KoHÀeHcal'opoB çocraBJ,rrter
15...30 nO. Pe:ucrop Rl npeaHarxar{eH Ànr npeÀorgparqesur cavonos6yxÀeHut
reHeparopa Ha HHsrcoË rracrore. Conpornueur.re pe:r.rcropa Rl HaxoÀHrct
B npeÀenax l0 rOv.

Pr.rc. 4. floArlrcqenue KBapueBoro pe3onaropa K N{r.rKpoKoHrponnepy

B cly.rae lrcrtonb3ooaHafl BHeIIrHefo reHepaTopa ero BbIXoÂ noÀKr'uoqaercf,
xo nxo.{y OSCI Mr.rKpoKoHrponnepa qepe3 6yQepurrfi 3rreMeur (pac. 5).
HeltcnolrryeunË aueo4 OSC2,reper pe3r,rcrop Çonporr.rBrrenr.rerr.r l...2xou
coeÀHHrercr c (3eMrëÉ>.

Pnc. 5. IloÀxlroqexr.re BHerrrHeno reHeparopa K MrxpoxonTponnepy

l-lpu pa6ore fTC c eHvrDeHHeË RC-uensro BHeuHHe uenH K
Mtil(poKoHTpoJrJrepy He noÀKrroqarorca. flpra sHeûrHeù RC-uenn floÀKnroqeHue
nrodpaxeHo Ha puc. 6.



Pac. 6. floatc,uoqeHue RrreruueÈ RC-uenn K MHKpoKorrrponnepy

Kpr.rrepur.r Bbr6opa runa reHeparopa orpaxeHbr B ra6n. l. flpt
xeo6xogut'aoctn MaKcr{MaJrr,Ho yÀeIUeBHTb crouMocrr, npu6opa HJIH npn
orcyrcrBult norpe6Hocrr.r s roqnofi pa6ore nprl6opa crreÀyer eu6upatr RC-
reHeparop. fIpH Heo6xoÀHMocru nocrpoeHur BbrcoKorotruoro npu6opa
ueo6xo4nuo HcnoJrb3oBarb reapuemrù reHeparop.

Tadnnua I
H THNA

Tun reHeparopa Ha rnapuenon pe3ouarope RC-reueparop

ÀoctotlncrBa
Bucoxar ror{socrr,
Cra6nlrHocrr pa6or:r,r
flonnxessoe eaepronorpe6ren ne

Hagxal croauocrs

HeÀocratru Blrcoxar ueua
Hqxal cra6gmnoctt
Vserxqennoe suepronorped:reune

flpn eu6ope runa reneparopa MlrKpoKoHTpoJIJ'IepHoro ycrpoùcrna crreÀyer
pyKoBoÀcrBoBarbcrr, npexAe Bcero, ero H€BHaqeH[eM. Kar 6suto yKa3aHo BËIue,
BH3Mepr,rTeJrbHbrx upn6opax npeÀEorrTr.rrenbHo HcIIoJrb3oBaTb KBapueBble
reHeparopbr, B cr{creMax r(oHTpoJrr fi c6opa r.rH@pMaqr.rH B 6orËrur4HcrBe cryrraeB
ÀocTaToqHo TorrHocTn BcTpoeHHoro RC-reueparopa.



BH BTI-I HlII I(BAPIIEBbI E f EH BPATOPbI

Bneurrue reHeparopbr licnoJ'rb?ylorcn B cnyqae neo6xoÀltllocru
çHHXpoHH3upoBarr, pa6ory MHKpoKortrponnepa c ÂpyrHMIl BHetuHt'tMH
ycrpoficrnatvtH. Bo ntteurHnx Knapt-leBblx pe3oHaropax Moxer ltcno,'lb3ooarbct
napa.nlelsrurii tt noç.fleÀosare,tuttt ttT pc3oltaHc. Cxclua re Heparopa c
napannenbgbrM pe3oHaucoM npuBeÀena t{a pnc. 7. fetteparop BbtIIoJIHeH IIa
JronuqecKeM SreMeHTe Dl, roropsrfi c no[toultto ÀernTert Ha pe3ucropax Rl tl
R2 u pe:r.rcropa o6parHoii csr:r.t R3 nepeneaëH s ,'IfiHeËHsrù pexrav pa6orlr.
gacrora feneparopa olpeÂentercr KBapqenbrM pe3oHaropoM u ëuxocrrun Cl u
C2. K srrxoÂy reHeparopa noÀKJrrcqâercr MuKpoKoltrporlrrep 'reper 6y$epHrrù
eJreMeHr D2. EyQepHuù erenes'r o6ecnequsaet cra6alr,Hyro pa6ory teHeparopa,
cul,rxafi 3aBlcuMocrb ero BbrxoÂHbtx napaMerpoB or Hafpy3KH. 3Haqeunr
conporr{BxeHuË R3 = 4...5 rc0v, R4 I l0 rOu, êt't lcocreË Cl n C2 = 15.".30 n<0.

Pr.ro. 7. Cxelra feneparopa c fiapilr]Te,'IbHbrÀ{ pe3oHaHcoM

Rl R2

Puc. 8. Cxeua reneparopa c oocJ'IeÀoBarenbHbIM pe3oHaHcoM

Ha pnc, 8 npune4eua cxeMa feHeparopa c trocneAoBareJlbuËIM pe3ouaHcoM.

ConporlrmeHm o6patHoË csrru Rl Ia R2 nepeeo4xr rorrqec(ue rneueuret Dl u

D2 s rraueËuuù pexuu pa6orn. KongeucaTop C sstnoauset pa3Aenl4renbuylo

$ynrcqaro. IlocregonarenbHo BKrIrcqeHHbIe Jtomqecxre 3neMeHTbI, pa6oraIoIIIHe

e rr.rHeùHoNl pexr{Me, o6paryro'r ycllnurenr, c cyMMapHbIM cÀBI{roM Sarsr n 360'.

Keapuenrrfi pe3oHarop BKnIoqeH B IIerIb ûoJIoxl{TeJILHoÉ o6parnoË csr:u. Tax

KaK Ha qacTore rlocneÀoBareJlbHol'o pe3oHaHca cofiporlrBreHI{e KOHTypA

MHHI{MaJrbHoe, To Ha sroi .Iactote rl npoltcxoÀprr eos6yx4eHlte reueparopa. Kax
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H B npeÀbrÀyiqeti cxeue, Ârr noBr,nueru{q cra6uilsnoc'rH pa6orrr reneparopa npu
ero noÂK;lrotreHHu K MnKperortrponnepy ncnonr,3yercr 6y$eplrr,rù 3neMel{T D3.

.ft r yae.nH,rer*rfl BbrxoÀlroii uorurrrrcru renepalapoB Moxno ucnoJlb3onarb

6y{eprrue 3JIeMeHrbr c orKpbrrhr M KoJlneKropoM.

flpr,r nrouraxe raKTonoro reueparopa rreo6xoAr.rMo o6ecnequrt 6lrlrocrl
pacnonoxeHHt Bcex ?IeMeHToB ero cxe\rbt c qeJILto t\fl,ilI1{!\{r.r3HpoBalb HaBoÀKIt tra

Âpyrae yust ycrpoùcrea.

BgeruHûe KBapqeBule reneparopr,r B coBpeMelrHbrx Mr4HHarnpHhrx
Mr{KpoKoHTpo;rJrepHbrx ycrpoËctaax Hcnonb3yrorcr orrocr{TeJrbno peÀKo BBrlÀy
TOI.O, rrro Ànr t{x nocrpo€r{nff Tpe6yroTcr ÀonorHr,rTenbHr're SJIeMeHTbl, rrro

c K€r3brBaeTct Ha pa3Mepax roToBoro r.r3AeJI nr.
Hcno;u,:osanrre BHetuHHX reneparopoB uMeer cMbrc!.r B cnyqae

oprau{3atl}tt{ clruxponxofi pa6orbr HecKoJrr,KHX NrHKpoKoHTpoJlJrepoB l,rJut npn
noÀKJrroqeHI{H Bnerrrnûrx crrcreM o6ueHa nxQoprrrauneù, TaKTHpyeMr,rx or oÂHoro
HCTOqHHKA.

llocxo:rr,ry naMflTb Ml.rxpoKoHTponJrepoB fl Brtercn crar[recrcoù, To qacrora

pa6orst MLIKpoKoHTponnepa onpeÀenrer roJrbKo cKopocrb BblnotneHufi HM

nucrpyrquË H He BJrr,rrer Ha ero QynxunoHanrHbre Bo3MoxHocrr,r. Ha npaKlHKe
TaKTOBaT qaçTOTa MOXer HaXOÀHTbCs B ÂfiArrA3OHe OT ÀeCSTKa KI,InOrepU ÀO

ÀeçrTKa Merarepu.
Bsr6op KonxperHoro 3HaqeHHt raKToBoË qacrorËI 3aBI,IcrIT or Ha3naqeu[rt

MxKpoKourporurepnoro ycrpoÉcrBa I,r ero cKopocrx pa6orbl.
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CXEMACEPOCAM14I {POI {OHTPOJ ' IJ IEPA

, cxe ua c6poca npeÀHa3Haqelta A,qfl Haqanhllofi llllHqHanl{3allplt1

MnKpoxoHrponnepa_ nocne BbtnonHeHHr onepauHll c6poca MllKpoKollrponnep

t{aqurraer HcnorHf,lb HHcrpyKuHH c aÂpeca 0000h.

. c6poc NroxeT oçyulecTBnrTbcr TpeMt cnoco6ail,lH. c6poc no nllTaHulo

npoHçXoÂr,rT npH flOÀaqe nuTalouero tlanpfl)KeHut Ha MHKpoKoHrpo'nnep. C6pOc

MOXST nponcxgÀr{rb lto BHeSHHM curIIaIaM- Taxxe c6poc npoucxoÀHr npu

Bo3HHKHoBeHHH BHyrpeHHprx ouHooK Ml{KpoK0l{rponnepa' crpyKTypa cxeMbl

cfipoca nprrBeÀeHa Ha puc. 9. Jlortlrca (ropur'rpoeauut curHalra (c6poc)

o6pa6arrruaer co6brTr,rr or rpëx ucrorrHHKOB. fIepBbIù Ltcro'rHHK YDo - ,uHHt'rq

nHTaIOTIIerO Hafip{xeHnt, BTopoË HCToqHHK 
-MCLR 

- JIHHI'i' BHeI]IHero c6poca,

TpeTt{Ë I4çTOrtHtrK - BHyTpeHHrfl Ûl14Ha ynpaBneHHt MHKpoKOHTpOaJlepa.

cuuxpouusaunq cxeMbr copoca ocyulecTBJrreTcf no cl4fHany TaKTOBOË qacToTbl

OSC.

Pnc. 9. Cnrura.nsr, Sopnupyrourue c6poc ullnporoHtponnepa

craugaprHax BHeuHrfl r.Ierrb çxeMËt c6poca npHBe.{eHa Ha pnc, 10. llpu

nofBneHHH HanpflxeHl4f III{TAHnX npoucxoÀHr 3anycK paoorbl

MI,IKpOKOHTpOirJIepa. HeÀocTaTKoM ÂaHHOfi I{enH f,BJlteTcfl HaJII{qt{e BbICOKOfr

BeporTHocTr,r HeycToftqHBOË pa6orn Mr.rKpoKoHrponJlepa IIpI,t BKJI]OqeHI'IH

ilv1a14fl, TaK KA14 KOMMyTaIIUfl [I,ITAHT{{ O66I'{HO CgnpoBoxÀaeTct HMIyJILCH5IMI{

rloMexaMr,r, KoTOpËre MoryT 6rtTb BocnpuHfiTbr MIlrKpoKoHTpoInepoM KaK

/IOIIOIHITTeJILHbIe cHrHaJIbI C6pOÇ4.

1 _
f--]''m lnc I
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Pac. 10. CrauÀaprsar BHeIrrHgî uenb cxeMbl c6poca

t2

Jlorrlra

QoplrnpoaanNr
cr,rrHrura <c6poc>
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Ha pr-rc. I I noraratra yconepurelrcrsonaurras Btreulilrr uenb cxeMbr C6pOCa

vrjKpoKolrrponnepa, Koropat rttureHa onucattltoro Bbtttle lleÂoc'rarra' RC-qenu

npeÂna3Haqeua ÀJlt 3aÂepxKH 3anycKa MHKpOKOIITpOnnepA n0cJre n0ÀaqH I{a llero

luanprxetrgx nuTalntfl. Bper'tl :aaepxKn onpeÀenqerctl ëluKocrblo KouÂellcaropa.

,{,uoa npeÀna3gaqetl À,'rr fiucrpoù pa3ptÀKg KotlÀeHcaropa np6 ucqe3llogel1gg

rranprxerrlrr nuîalrHfl .

Pac, I l. YconepureHcraoBantlât cranÀaprûafl BtleuHfif; qenu cxeurt c6poca

flps Heo6xo4uuocrn o6ecneqrlr; 6olee HaÀëxublÉ 3anycK

MHKpOKOHTponJIepa nO ypOBHto ngTatoqero Hanpt{Xeggn Hctto,'lb3ytoTcr 6olee

cJroxHbre BHeuHpIe qenH. Ha puc. 12 lt3o6paxeHa cxelta copoca rlo ypoBHIo

flr,rTaK]rqero HallptxeHilt, rÀe B KaqecTBe 3IeMeHTA, OfipeÂettrcqero floporoBoe

HAnpsxçHI{e, ucnonb3yeTcfl cTa6Hn|,ITpoH. C6poc npoflcxoÂI{T, ecnu ypoBeHb

nHTarou{ero Harlp,{xeHHt E olycxaercr Hr'rxe (Vcr+0,7 B)'

Puc. 12. Vcrpoftcroo SopunpoeaHr'rr cnrua,'ra c6poca

YnpourëuHuË BapLIaHr otrucauHofi BbIIue cxeMbl I'I3o6paxëH ua puc' 13'

34eCr nopOrOBOe Ha[ptXeHI{e OnpeÀenfleTct 3Haqegt{eM naÀeggt Hanprxegl{tr Ha

IlepexoÀe 3Mr{rTep-6a3a KnrcqeBoro TpaH3Hcropa. Taxuu odpalou c6poc

Mr{KpoKoHrponnepa npoHcxoÀI.{T nptl
E.Rl / (R1+R2) < 0,7 B.

BbrnoJIHeHun ycnoBl'Ix
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PHc' 13. BHettrttcl tlenu cxeur't cdpoca

llocne scno:rueuut npoueÀypbl c6poca MnKpoKoHrponnepa an$opvaqnr

o6 ucro.rHr.rxe c6poca 3anr4cr,rBaelct B perl{CTp CocTofrtlItr STATUS'

B 6oJlluturrcrge cnyqaeB EJtfl HaqalbHoÉ l{HI,lI{HanI43auI,tH

Mt{KpoKoHrponJIepHLIx ycrpoÉcrB BnoJIHe ÂocraroqHo qenH' H3O6paxëHHOË

rupï.. tt. Ilx py'Ino;o i6po"u B 3rcÉ tlertu napânnerlbHo KonÂeucaropy C

troÀKJlroqarcT KHOIKy c HopManbHo pa3oMKHyTbIMt'r KOHTaKTaMI'I. flpra rarr',tutxanuu

KoHTaKroB ëuxocrr 6uc.rpo pÉI3ptxaercfl H Ha BXoÂe MI.{KpOKoHTponJIepa

IIorBI{eTCr gÛ:xuË ypoBeHb, B pe3ynbTaTe qeFo IIpollcxoAI'IT llHllqilaJ[IÛaqfit'

flocle ornycxaHut KHonKH rrens pa6orae'r KaK npl'r BKrIoqeHI{H ÛKralrnt'

Ec:rn npegnoJlaraerct p"6ot" Ml'tKpoKoHTponnepa B cncreMe o6ueua

Nnr[oprrrlaqraeË, To ÂJIfl HHHI{HaII43aIII'IH cI{rHaJI Moxer no'4aBarl'cfl or BHeIIIHHX

yctpoficre'Bsrol\ ,{cnyqaeTaKXeMoXeTncfioJlt ,3oBaTbc'cxeMa'r,rroopaxëuuan

nu 
' 
p"". I l. nusut Bneurnefo c6poca noÀKrlloqaerct K BXoÀy MCLR'

À,qsre:rrsocrb orpl{qarenl'Hofo HMnynbca c6poca 6yÂer onpeÀenrtcs-ëvxocrlto

KOHÂeHCaTOpa c. 
-Bsruquna 

conpoTr,rBreHr4q R He ÀoJIXHa 6rt'É uenee I rov.
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APXHTEKTYPA MI (

Cyruecrnynr ABa ttanpaBrellHt :nocrpoellHt npoueccopHl,lx cl4creM,

xoTopbre OnpeÀenrto'fct CnOcO$AMH Hcrlo,'tb3onallHfl naMtTll. flepnOe

HanpaBn€HHe noÂpa3yMeBaeT tlcno11b3oBaHI4e o6qeii nausrn 11 ÀJlt KOÀa

nporpaMMbl, t{ Ànt Âattttbtx (prtc. l4). B 1'ort çjl}tlae t(oÂ !l ÀaHHblC }l36J,-lc6aoTcfl

H3 rraMrTl4 npoqeccopqM noc1.1eÀotlaTe.11bHq Àpyr 3A ÀpyroM. COOrnerCrseHHo tt

BbrnorHeHHe HHcrpyt(uuË npoueccopa rpoHcxoÂHT nocreÀoBaTeJrbHo ÀPyI^ 3a

JpyroM. Apxrarexrypa TaKUX CHCTeM HOCI{T Ha3BaHhe @outrcù,vtiloecxoù.

BrOpOe EanpaBnegge noApa3yMeBaeT pa3Àenegge naMtTLt Ha naMtTb KOÀa Hn14

naMrrb rrporpaMM H naMrTr, ÀaHHblx (puc. l4). B croM crlyqae o6pailIeHue

npoqeccopa K naMflTl4 nporpêMM H IIaMtTfi ÀaHHIrlX MOXeT npotrcxoÀHTb

oÀHoBpeMeHHO. flpoueccop MOxeT HCno-[HtTb TeKyulylo HHcrpyKuHK) Â

oÀHoBpeMeHHo Bbr6HpaTL U3 naMrTa KoÀ cJreÀyKruefi aucrpyxquH. B pe3y,'u'TaTe

iTofo yÀaëTcs noBbICI4Tb npOH3BOÂI{lenbHocTt, cl{cTeMbl. Apxurerrypa

npqqeccopnblx cacreM c pa3Âe;1eHnelu na1rlttTrl noryqq1a Ha3BaHHe zapsapàcqot7,

a npoqeccopbl B paMKax ÂaHHoi{ apxHreKrypbl - RlSC-npo4eccopbt'

Mnxpot<ontponrlepbr crpotrcq no rapBapÀcKoù apxa'reKrype'

lapnap4crar apxureKTypa <DoH-Heft MaHoscKztt âPXHTeKTYPa

Prrc. 14. Apxurexrypa nocrpoenut npoueccopHbrx cucreM

IICTIOJIH€HI{C

N xorrrarrÀa

nu6opxa HCTTOJIHEHIiE

(N+2) ronanaa +2) rcoruan.ua

0'ù+l ) xouauaa
not6opxa

(N+l) rouasÀa
'ICNOJIHEHlte

(N+3) rouasaa
nsfopra

Puc. 15. KoHnefiepnax o6pa6orra HucrpyKul{fr

B mpBapÀcKoÉ apx[reKrype opraHn3oBaH npuHI{I{rI KoHBeËepHol

o6pa6orru rHcrpyrqr.rù rpoqeccopa (puc. l5). B oAL{H MaULIHHbIË III'IKJI

npàncxo4ur au6àpra reKyrqeË r.rHcrpyKuHI.I Lt HcIIonHeHI,Ie npeÀblÂyilleË. IIpu

rpa/I[IllIoHHoË apxurexrype cucreMbl 3r!{ ÂeÉcrBHt fipoHcxoÂtr

o o
a
o

(N-1) rouanga
I,ICTIOJIHCHI,IC
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nocneÀonaTe,'il,fior no3'roMy, nptt npo(il.rx padilhtx yc!.toBHflx, RISC-npoqeccopur
no3BoJrfl ror npoBoÀr,rrb o6pa6olxy Àar r r.t r,lx 6t,rcrpee.

Apxurercrypa tpou Hefiuana B rracrc,rulee BpeMfl r4cnor.rb3ye,rcr Ànn
ynpollleHH,{ BbrqHcJrHTerbHbtx cHcTeM.'l'arar apxnreKrypa xapaKTepil3yeTct
cJroxHoerbro H3MelteHHr pa6oqeii nporpaMMbt MHttponpoueccopnolo ycrpoùcrBa.
flepenporparr,tMHpoBa[rHe yc'rpor"lcrB r]orr'rreirrrauoBcKofi apxr{reKr}'pbt t\toxer
6rttl, cexsauo c BHeceHaeM pa3nuqHbrx.uluerrenuË B ânnaparHylo .lacrb.

Mateptatu.iecKar MoAen b, onucbr Batotrlan pa6ory raKu x Brrtq acr nTen bHbtx
cacreM, Ha3uBaercr uaruunoË $on HeùrraaHa (npe4;roxeHa Qon HeùN{arrotr,t g
Haqaire 20 oera). Cor,racno npHHr1HnaM MatrruHbr tlroH HeËuaua Bbrqr.rcnureJrËHa.fi
cilcTeMa ÀoJrxHa yÀoBJrerBopr{rr rpëu ocltoonbrM npuHut,tnaM: cncreMa ÀonxHa
r,tMerb oneparuBHyrc naMrrb, e roropoil xpar{qrcr ÂauHrte H ynpasnntotua{
nporpaMMa; anropnrM pa6orlt cncreMbr. onpeÀerflercfi ynpawrrnnqeË
nporpauuoË; KoÀ nponpaMMbr xpaHHTc{ BMecre c ÂaHH6rMr4, Bbrno;rHeuue KoÀa
fipofpaMMbr flpoucxoÀnr nocJleÀoBareJrbHo, cor,racno ero llrueÉuouy
pacnoJroxeuuro B oneparnBHoË naulrn.

flocxo,rrny cKopocrb pa6orbl BbrqucJrurerbnr,rx cucreM c apxu'rexrypoË

Qor HeËrvrana 6urla cpaBHHTenbHo Hl{3xoù, flpoBoÀr,rnl.tcb HccJreÀoBaHufl
cnocoGoe eë yBenuqenur. B xouqe 30-x roÀon 20 BeKa B fapeapacxou
yHl{Bepcr4rere fonapÀorra SilxeHon,t 6ur:ra npeÀloxeHa HoBas apxuTeKrypa
BbrrtacJrr{TeJrbHoù cprcreMbr, Koropas nonyquna Ha3BaHue rapnapÀcr<oil. f,'raaHar
HÀer npeÂJloxenuofi apxurerffypbr 6rura g ônrHMH3auHH BpeMeHfi HcnoJlnegu{
Br,rqt{cJluTeJrÉunx onepaqnù u pa6orsr naMflTlt ct{creMr,r. @}r:tlqecrn tro
BblpaxaJlocb B p€ËÀeJreHr,ru [aMrTr.r Ha naMrTb KoMaHÀ r.l IIaMrTr, ÂaHHbrx, rIT0

lpHBoÀr{JIo K yBeJrr.rqenr.ro croaMocrtr ycrpoËcrBa, TaK KaK Ânfl noÀxrloqennfl K
rraMflTr{ K rrpoqeccopy rpe6onalocn B ÀBa pina 6o.nruree KoJurr{ecrBo truguît.

!4r peurenrt Bo3nrlKlueft npo6neurr' criur,I l{clo,'tb3oBarb flprrurll,rn
MyJrbTr{nneKcHpoBaHrnr BHeruHHx IITHH ÀaHHbrx r.{ aÂpeca, KoTopËte B npoqeccope
p€BÀeIf,Jrr.rcb Ha ûrr.{H6r ÀaHHbtx I,t aÀpeca ÂJlt [aMrTH ÀaHHbtx r{ [aMtTr4 KoMaEÀ
coorBeîcrBeHHo (Mogr.r$uunpoBaH6a,{ rapBapÀcKa5r apx1rre1a1ypa). {alrHeËuree
coBeprrreHcrooBâHr{e rapaapÀcroË apxnreKTypbr npriBeno K no[BJreHr.to
nuyrpeHnefi rraMflTH rrpolleccopa (rom-narvffirr), KoTOpa{ uctroJ'rË3yeTcr ÀJ'It
xpaneHur lrncrpyxtquË, B pe3ynbrare qefo ÀaHHFre Moryr nepeÀaBarbc,r
oÀHoBpeMeHHo IIo o6eHM rûHHaM (pacruHpeuHafl rapBapÀcKafl apxureKrypa).
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CTPYKTYPHA't CXBMA M 14 TIPOITOHTPOTJTI E PA

Ctpyrcrypuar cxeMa MHKporollrponnepa nplrBeÀeHa Ha pHc. l6' Bce

apn$ueruro-rofuuecKne onepaquH Bbtnortlxlorcfl n apu$neruxo-nornrlecKoM

I'c'rpoËcrne A,rlV. OcuonllbtN,t pa6oqnM perltcrpol\l npn nponeÀettun onepaunù
rB,qrercfl aKKyMynqrop w. Pcryrrr,larrt BbtnoJ'lHcttt'lf oncpaultËt NloryT
coxpaHrTbct B aKKyMynqTope I4JIH naMtTH Àatlllbtx, npH 3ToM B 3aBHcHMocrtl oT

pe3ynbrara Moxer H3MeHtrbct perrlcrp cocrotllHt STATUS'

Prac. 16. CrpyrrypHar cxeMa MnKpoKonrponnepa

Brrdopxa nHcrpyKIIHI'r I43 naMflrl't [porpaMM Ânfl I4crIoJIHeHlrt

oÇyqecTBrr[eTcfl IlO CrrëTqt,tKy KoMaHÂ. Koltauga 3aIIHcbIBaeTCfl n peiuCtp

uucrpyxqraË, rÂe !I3 Heë BblÀerqerctl aÀpecHat qaçTL' yKa3bIBaIOqru Ha nâMqrl'

Âaggbrx, 14 co$crBçH11o lruçrpyxrrru Ànr Bbrrro;Iueniar. HucrpyKl{I{fl yrlpaBnter

pa6oroù AJIV n yKa3brBaer MecTo pacnoJroxeHHr r{cxoÂHbrx H (OHer{HbIX

Âarrgbrx. Agpec r ilaMtTI4 ÂaHHbIX MO71ç9T yKa3LIBaTLCt KaK HeIIoCpeÀcTBeHHo B

x
!

I
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s
!
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KOMtltl/te.'i ' i i l i ti ri$Çilciilit] ii i l i ' lei pefi.lcTi:r ii()cBeililoû il,1pecat(i'i14. fipri rtr,'pr.:.l,t4c fi
noÀnpofpaMs{y $ cTeK llt c,tërllHKa Koi\railÀ 3anucbtriûet'cr â,1pec iiosr}paTa, a l}

cqërqHK KoMaHÂ floMerr{ae'rcn aÀpcç Haqara noÂnporpaMMr,r. l-lpH 3âBepner{Ht4
pa6orl,r noÂfiporpaMNrbr B cqër(rur Bo3opaulaercr aÀpec H3 crera. ÀonycrrlMoe
KOJTHqeCTBO BJIOXeHT{btx noÀnp0fpaMI\t onpeÀenreTcl pa3MepoM [aNttTr4 crerca. B
cnyqae nepenonnelrnq crera aÀpec roqKrr ootoBuol"r nporpaurru, lr: xoropoii
6ula sanyueHa ilepoafi noÀnporpaMMa, lepflercr.

flaHnsre ,{nx o6pa6orxra e AIY t4lrr4 AJtfr zanucwlsreuur B naMrrh ÀaHHbrx
Moryr 6brrb nonyqeHr't or noproo BBoÀa-BbrBoÀa ulu nepu{repuùurx MoÀynefi.
KaxÀoe raKoe ycrpoËcrBo oro6paxaercfl B aÀpecHoM rrpoçTpancrBe oÀHofi HnH
HecKolrt Kr,rMH gtleùKaMu naMtrn.

B nexoroprrx MnKpoKoHTponnepax vac'rr nepnt[epr.rûurrx ycrpoËcrB He
Moxer pa6orart oÂHoBpeMeHHo. flpH nporpaMMnpoBanaa noJ'tb3onareltb Àonxeu
Bbr6parb Heo6xoÀuM[,rfi naogy:rr H onpeÀeJlHTb ero n c,ryxe6Hoù rlHQoprrraunll
(o6srvHo B pefucrpe OPTION). B srov cnyqae onpeÂenrrorcn $ynrcurlr.r BHerrJHux
nHHLIÈ MHKpoKoHrponJrepa.

Hacrr nepu$epuùnux N{oÀyneù He HMercT aHuHfi cssru c Bgerrgr{Mr,r
ycTpoilcTBaMH H npeÀHa3HaqeHbr Ànfl ÔopMHpoBâHHfl BHyTpeHHr.tx cHrHaJroB
MuKpoKoHTpollepa. Pabora raKnx MoÀyneË TaKxe o[peÂeJrflerc,{ rrporpaMMHo
qepe3 perHcTpbl cnerlHanÉHoro Ha3HaqeHHr.

Ilepn$epufinue MoÀyJrr.r uonyr $opulrpoBarb cnrHarbr npepbrBanr.rr,
coruIacuo KoropËrM ocnoBuar rrporpaMMa ÀorxHa ocranoBnTb ceoro pa6ory n
nepeÂarl ynpaBnenr,re noÀrporpaMMe o6pa6orru npeparnarllrft .
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UEHTPAJItIH()[ t| POqICCOPHOE vCTPOi.iCTI]O

L{eHrpa,rr,Hoe npoueccopuoe ycrpoi-,tcrBo (llnV) rpeÀtta3ttatteHo Ànt
ou6opxn KoMaHÀ u3 naMrrr4 H HX nocreÀy$uleù o6pa6ornu. Apxrrlerrypa
vHripor(orrrpoJrnepa no3noJrfler Hcnoilb3oûarb N4aJloe qHc,lo KoMaHq. npll,tërt nce
KOTUaHÀbr flBJISIOTCT OprOrOHA,'lt'HblMl.t, To ecTb 'ltrc6aq KolrrâHÀa Moxer

onepHpoBarb c ltc6rru perr.{crpoM naMtrrl Bce ronanÀsr Ml.lKpoKoHt'pcrnnepa
noÀpa3ÀenrloTcr Ha rpl,r runa.

flepauÉ THn KoMaHÀ - KoMattÀbt Ànfi npoBeÀeuuff onepautlÉ HaÀ

perucrpaura (pr.rc. l7). Kovasabt srofo rHIIa Moryr 6srrs 6ar- u 6aùr-

opr.reHTrpoBanubrMrr. OÀun onepaHÀ BcetÀa HâxoÂttrcfl B at(KyMyJlnrope, BTopoË
- B naMrrru ÀaHnr,rx. Perynmar Mor{er coxpantrbcfl nn6o B arKyMyxtlrope, la6o

B naMf,TH.IIâHHSIX B 3aB[c]IMocrtr or 3Haqegufl roln <b/d>.

l0/8 7 6

Horrep parpr.la
HJ'lll i\{eCTO

coxpaHeHa9

pe3y,qbTaTa

KoÀ onepaunq 
d=0: 

A.lPec Pefucrpa

1 y + f + w

o : l :

r . v + f + f

Pnc. 17. Ooprrar lrHcrpyr(I{t't 4.ur pa6or:rt c perucrpaMu

BropoË TI,tn KoMaHÂ - (oMaHÀbI gnr pa6oru c KoHcraHTaMpI. KoHc:ran'ra

pacfloiraraerct HenocpeÂcrBenHo B HHcrpyKI{HH B uoJle (KoHcraHTaD (puc. 18).

Perymrar BlrtroJlnenut KoMaHÀbI 3arttcËIBaerct B aKl(yMyfltlrop.

I J

8t7T J

b/dKOTI

KOTI KOHCTAHTA

Ko4 onepauuu w + k + w

Puc. 18. <Doprr,rat I4HcrpyK(I{n gll pa6oru c KoHcraHraMIt

TperuË rr{rr KoMaHÀ - KoMaHÀbt rlepexoÂa. 3rN xoruauÀrt I{cnoJlb3y}orcrl

ÀJrfi fiepexoÀa B rroÀlporpaMMy, Bo3BpaIueHHt{ H3 IIoÀIIporpaMMbI l{ opfaHLI3AU[lI
Bernrenrrr (puc. l9).
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I t I  t / 1 0
KOn K0ilcTallI.a

Kol onepartulr A.{pec nepexOi'la

Pac. 19. <Doprurar arrcrpyr<ugùi nepexoÀon

Bçtno.nHeune KgMaHÀ ocyqecrBnrercr B '{erbrpe 3rana (pnc. 20), Ha
[epBoM 3rane npoHcxoÀHr BH6opKa r4HcTpyKrIHtl il3 naMrrrH nporpaMM. Àiuee
nporcxoÀr{T Bbr6opKa ÀaHHbrx H3 rIaMqTH ÀaHHbrx r{nH nycTafl onepauHr, ecJrH
TaKOBbte ÂaHHËte OTCyTçTByIOT. Ha rperrerr,t 3Ta[e tlpoH3BoÀr.rTcq o6pa6oTKa
Àauubrx, Ha uernëproM 3Tane ocyuecrBnrercfl 3anucb pe3ynbrara B naMrrr)
ÀaHHbrx r-rnu uycTa.fi onepaqfir, ecnu pe3ynbTaT He fipeÀnonaraeTcfl.

Prc. 20. 3TanH srtno,qxegas KolraHrbl

Taxuu o6pa:oM, Ha BbrnoJrnenlre oÀHofi KoMaHÀËr rpedyerce BpeM[rpaBxoe

ÀJIHTeIbHOCTH qeTblpëx [tepHoÀoB TaKToBoË rlacToTbt. EcrH .{acTota TaKToBofo
reneparopa cocraBJrf,er 4 Mfq, To Ha r{cnoJ.rnenr{e oÀHofi KoMaEÂbr
rpeoyercr I MKc.
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oPrAH ]l3AIlHfi IrAMtlrl4

Ilausrt MuKpoKolrrponnepa Àent'lrcfl Ilâ ÀBa nuÀa: naMffrb nporpaMM H

tIaMrrL gauxr,rx (puc. 2l). [lalrtrt Àailllblx BKJI]OqAeT n ce6r perHcrpbl

cneqgarbHOFO [ta3Ha(leHHfl H perllgTpr'l o6u{erO lla3Haqell14t' PerUCrpul

cnetlHajlbHoro rra3t{allellHtl paÇnonaratoTcfl B 3âpe3epB!lpoBaHtlol\{ aÀpccHoM

npocTpâHcTBe, B KoropoM HaxoÂflTcr nopTtl BBOÂA-BbIBO.II,a, raËvepu H npoqHe

voÀynu. Perucrpu cneuuanbHoro Ha3HaqeHufl Hcnor' lb3ylorcn 4nr pa6ortt  co

BcTpoeHHbrMH B MHKpoKourpornep MoÂynfMH. Perracrpri o6uero Ha3Ha'leHHt

npù,"ruun"ror co6oft o6r,l.ruçre tqeÉK' rraMflr', Koropbte Moryr Hcflonb3oBaTbct

,f,Jlfi BpeMeHHOro xpaHeHr'It ÀaHHblx.

,rt \

KOMaIli( y!K
, / \r ' \

perltcrpucneqfiarhHoro perucrpblo6uero

na:naqenr'rr (PCH) uartraueqar (POH)

Puc. 2 1. flaurrs uurporourponnepa

flaNrqrt ÀaHHbIx cocrol'{r rl3 qerblpëx crpanuu (puc' 22)' BepxHm uactr

aÂpecHoronpocTpaHcTBaBbIÀeJIeHaÀJI'peru{cTpoBcneql{aJll'HoroHasHaqeH't'.
A4pecaqur K perlrcTpaM o6u.lero Ha3HAqeHH'l Mox(er npoH3BoÂl4rbçl He3aB{'IQI'IM0

or reryurefr cTpaHr{ubr. Brr6op crpaHullbl IIaMtrH npOHcXoÂHT IIOCne ycTaHoBKl{

coorBercrByloqlrx pa3ptrÂoB B pel-!{crpe cocrotHfifl STATUS'

00

1C
ID

P C H

Crpatruua 0

Po
Croasnua I

H

Cmasuua 2 Croauuua 3

Puc. 22. Opnaurgaqur naMtrTll ÀaHHbIX

7F
l li 00 l00
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PCr.^T i l

0000
0004
0005
800
r000
I 800/l FFF

Pnc. 23. Opraua:aunr naÀmlu npofpaÀ{M

llavsru nporpaMM (pnc. 23) aÂpecyerc,r KoMaHÂHbtM cr{ërqlrxoM PC,
KoropblË cocrour rr3 ÀByx perucrpoB: PCL n PCLATH. O6a perucrpa
pacrloJroxeHbr B aÂpecHoM npocTpaHcTBe naMrrH ÀaHHbrx. cqër.rux MoxeT
3ArpyxaTËcr qepe3 ulr.rHy ÀaHHbrx r4rrr4 Lr3 creKa, KoTopbrfi MoxeT coÀepxaTb Ào
BOCbMT{ AÀpeCOB. B nepeofi crpaHHqe rIaMrTH KoMaHÀ pacflono)KeHbr BeKTopbr
copoca u [pepbrBaHufl.

,(ocryn K per'ficrpaM 3J'reKTpHqeÇKH nepertporpaMrr,tupyeuoff naMrru
(EEPROM) ocyulecrBnrercr c rroMorrlbro Àonorrnr,rrerrbnbrx perr.rcrpoa. Agpec
tqeËKu 3aHocr{Tcr B perucrp EEADR, coÀepxr.rMoe Ànr çqHTbrBaHV\ rrrrrr 3annclr
- B perrrcrp EEDATA. Ynpaaneuue qreur{eM u 3arrucbro s EEPROM
ocyuecrBrr{ercfl c noMorqbro perrcrpos EECONI u EECON2. O6Éu raMrrr.r
EEPROM cocraBJuer 64 6ai,rca,
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PETUCTP COCTO'IH Hfl STATI]S

Perucrp . coÇrorHtlfl BKJlloqaer BoceMb pa3ptÀoB. Craputue .pa3pflÀbl
yt(iBHBatOT ItA CTpattnUbt fiaMflll4, OCra,rtnnte pa3pflÂLl Bhlno:ltltlor $yrt<Uuro

f,raroa pe3ynbTaTa ConepruëHuori apudtUeruVecXofi t't,'lH norgqecKoËl Onepaq1l4

1pnc. 24). K rarosurrvr ornocrrcr: lry,"lenoii pe3yrb'far, nepeHoc H3 crapuero

p€BpflÀa H ÀecflruqHarr KoppeKuufl. qernëpruri'l u nRrufi pa3ptÀbl yKasblRAor Ha

cpa6arsrnauue cTOpoxeBoro rafrrrlepa H BKJ'tloqeHUe nUTaHHfl N{llKpOKOt{TpO!'lXepa'

R/W TUW IVW RO R/W R/W vwRO

Crpannua Ctpaunua
[aMtTu nal\ltrtl

(rocn. (nenocP.
aÂpecaquf) aÀPecaqnr)

Olar Olar Onar

cTopox. BKJI, IlyneBoro

TaùMepa nurattttq Pe3yJlbrara

Puc. 24. Pertlcrp cocrosrrtlx STATUS

ôrar
ÀectTa{tlr.

nepeHoca

O:rar
nepeHoca

TIPEPbIBAHI{fl

flpeprinanaa çny)Kar Ànf HH[rqirânHsaqHH BblnoJIHeHHff onpeÀenëHHoro

KoÀa npu Bo3Hr4KHOBeHHr4 HeKOrOpËIx co6blrlrË. I4cro.{ulrxov npepblBAHÛc Moryr

6uru

I) aneuxuË ficror{Hl'lK;

2) railueP;

3) uepuQePuËuue uo4Y.nN;

4) nopru BBoÂa-BËIBoÂa.

Hn$oprvraqrar 06 !{croqnllKe npepblBanl{{ 3aflucblBaercs B perllcrp

c I Ie r IHaJ IbHOrOHa3HAqeHH{PIR 'vnpanneHl ' Ie I IpepbIBaHUtMI ' t ' I ' f x3a l lper I ' I
pa3perrreHr.re ocyuecrBJltercfl rlepe3 perHcrp INCON'

noPTbI BBOÂA-BbIB0ÀA

flopmt BBoÂa*BbIBoÀa cocroflr I'I3 ÀByx perl{crpoB' llepnuii perucp TRIS

cJryxr.rr Ànf, y[paBneHuf pa6oTofi rlopra HA BBOÀ I{nu BbIBOÀ' BropoË perl{crp

ItiRT npegHa:r'aqe' n"n-o"p*g"r""H'o ÀJtt 3an'c' Hr,' qre',nt HHÔopMarIHI4'

Hanplruep, B MrrKpoKoHrpônrr.p" 16F84 aBa nopra A u B' B nopry A

rrçrroJlb3yerct flf,Tb pa3p{ÂoB' B llopry B ucnolrlyerct BoceMb pa}ptlon'
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t(o M A HÀbt M 14 Kpot(oHTpoJt Jt li poB cE M I i.icTBA p I c I 6

Bce rouau4u pa:6uru na rpu Fpynrur. flepnal rpynna opuerrruponaHa Ànfl
pa6orbr c 6ariramu, Blopafl - c 6nrauu. Il rperr,ro rpynny BotlJIH KoMatrÂr,t
BeTBJrer{ur r,r Bbr3oBa nQÂ[po[paMM.

EAI4T-OPI4EHTI4POB AHI.IbIE KOMAI-IÀbI

KovaH.ur,l cJloxeHHt.
l. Croxeune lHa.reHraù arKyMynlropa W u 6aùra ul sqeËxu naMrrn c a4pecou f.
Mnervrosnra KoMaHÂbl ADDWF f, d. Ec,ru d=0, ro pe3yJrbTar çoxpaH'Iercfi B
aKxyMyn{rope W, ec:ru d=1, ro pe3yJrbrar çoxpanflercr B perucrpe c a4pecou f.
Buno,ruegue KoMaHÀbr Moxer npHBeÇTr.t K r.r3MeHeHHrc rHaqeHHË $,raron
saëN{a C, Âecrrn.{Horo saër\aa DC H HyneBono pe:y,rurara Z.
2. BrrqHrasue 3HaqeHr4r axryrr,ry,rrropa W r,t3 3HaqeHHfl pentrcTpa,
pacrroJroxeHnofo B fl.IeÈiKe naMflrH c aÀpecoM f. MueuonuKa KoMaHÀbr
SUBWF f,d. EclH d=0, ro pe3y,rbrar çoxpaHrercfl B aKKyMynrrrope W, eclu d=I,
ro pe3yJrbrar coxpasrercrr B perncrpe c aÀpecoM f. Buno:rHesue KoMaHÀEr
Moxer npuBecrr.r K H3MeHeHr.trc sHaqeHuù Q,raroe :aëua C, Àecrrrurruoro
saëua DC H HyrreBoro pæyilbraraZ.
3. Cnoxeuue :saqenufi aK(yMy!'uropa W n 6aËra roHcraurur k. Mueuouuxa
KoMaHÀbI ADDLW k. Pery,rr,rar coxpauqercr B axKyMynrrrope W. BnnolueHrae
KoMaHÀbt Moxer [pr4Becru K H3MeHeHI{ro gHaqeuuË Q,raroe raënaa C, Àecrrtrr{Hofo
raërraa DC H HyneBoro petyttraraZ.
4. BlrqaraHue 3nar{eHufl arcryrrtynrropa W H3 3Haqeuu[ KoucraHTbr k.
MueuoHura KoMaHÂbr SLJBLW k. Brrnolsenr4e KoMaHÀbr Moxer npuBecrn K
I,I3MEHEHI,Irc 3HAI{EHHË $,TATON :AëUA C, ÂEC'TI,TIIHOTO :AëUA DC I,I HYNEBOTO
pery,rrrara Z.
5. flerpeueur Ha eÀLrgrrqy coAepxuMofo perucrpa c aÀpecoM fnpousooÀurcr no
KoMaHÀe DECF I d" Ec.na d=0, ro pe3ynbrar coxpaHrercfl e axxyr,ry,rxrope W,
ecru d:1, ro pe3ynbrar coxpaHqerctr B perncrpe c aÀpecoM f. Bunolrieune
KoMaHÂbr Moxer flpr{Becrl,r K H3Meuenrlro gHa.Ieunfr Q.nara HyJreBoro
perynrrara Z.
6. I4Htcperuent Ha eÀr,rur,rqy coÀepxuMoro perucrpâ c aÀpecoM f npou:ao4rarcr no
KoMaHÀe INCF f d. Ec;rH d=0, ro pe3yirbrar coxpaHrercr B aKKyMynrrope W,
ec,rn d:1, rg pe3ynbrar coxpanrercfl B perncrpe c âÀpecoM f. Buno:ruenue
KoMaHÂËI Moxer npriBecrn K H3MeHeHHn :na.{eHnfi $nara HyneBoro
nel.vfixrara 7
r  - " J  - - - ' - ' -  - '

7. .{erpeueur cogepxuN{oro p€fl,tcrpa c aÂpecoM f Ha eÀunrauy c nponycKoM,
Mseuonuxa KoMaHÂbr DECFSZ f, d. Ec,rn d:0, ro pe3yrbrar coxpan{ercr B
aKKyMyJrflTope W, ecnn d=I, ro pe3ynbrar coxpaHrercr B pefucrpe c agpeconr f.
B c.nyvae HenyneBoro pe3ynbrara HcnoJ'rHrercfl cneÀymrr1aÂ rouau,qa. .llpu
HyJreBoM pe3ynbrare BMecro cleÀyrcrqeù KoMaHÀbr Bf,rnonxîercq Br,rpryanbualr
KoMaHÀa NOP, ro ecrb nponcxoÀr.rr rrpo[ycK ucnoJrueurrc cneÂyrcs{efi KoMaHÂËr.
8. tr4nrpeuenr coÀepxr.rMoro pefuçrpa c aÀpecoM f na eÀrasHqy c rrporiycxoM.
Mserraosuna KoMaHÀr,r INCFSZ f, d. Ecln d=0, ro pe3ynbrar coxpaHtrercrr B



al(KyMynrrope W, ecnl, d:1, ro pe3ynbrar coipaurelca B penrcrpe c aÀpecoM f.
B c.nyrae HeHyreBora pcsynbrara 'cnelHflcrcr cneÀytorrrar KoMar{Âa. frpu
HyneBoNt pe3ynbrare BMecro c;leÀytouleù Kotr{aHÀbt RbrnoJrHterct BHpryânbHaJt
xoMallÀa NoP, ro ecrb npoHcxo/rl{r nponycK ucnonrreHHr c-ne.qyroqeÉ KoMaHÀbr.

Kolran4u nepecbrnKu Àaut*,Ix.
L CoÂepxr.ruoe perncrpa c aÀpecoN{ f nepecuraaercr B aKxyMyarrop HnH
o6patHo no cBoeMy aÀpecy. Mneuorrura KoMaHÀr,r MOVF f,d . Eciru d=0, ro
p€3yJrbrar coxpaHtercr B aKKyMyJrrrope W, eclu d=1, ro pe3ynbrar coxpaHrercff
B perHcrpe c aÂpecou f. flpu nynenoM 3Har{enHr,r coÀepxr{Moro ycTaHaBJru8aerct

Q;rar nyaenoro pæynbrara Z.
2. flepeclurra ÀaHHr'rx r{3 aKxyruyJrsropa B aveiîrcy c aÀpecoM f. Mseivonsxa
KoMaHÀbt MOVWF f. Koruanaa He oKa3ËtBaer Bjrurnr.re ua rpaarn.
3. llepe.cnara B aKKyMyJrrrop W KoHcraHrr,r k. Mneuonnrca KoMaHÀÉr
MOVLW k. Hencnolrlyer\tbte 6nrsr npuuHrr.raroTcfl paBHbrMH HyJrlo. KouaH4a ue
OKA3bIBaeT BJIHflHI,Ie Ha ÛIaIH.

4. BrauuHar cMeHa Mecr crapruero tr MJlaÂuero no.ny6aËroe B pet-nsrpe no
aÀpecy f. MHeruonuKa KoMaHÀbt SWAPF f,d. Ecnn d:0, ro pe3yJrbrar
coxpaurercr B aKKyMyrcrope W, eclH d-l, ro pe3ynbrar coxpanrerc{ B pertrcrpe
c aÀpecoM f.
5. llycrar KoMaHÀa NOP racnonrryerct ÀJrfl yBe.rnqenlrfl 3Haqenr.tr nporpaMMHoro
cqërqraxa Ha eÀr{Hr,tqy, 3arpaqHBiu sa sro oÀHs uarunnssrit qr.tx.ir.

KolraHgu rolr.tqecKux onepawrÉ.
L llo6uruas JroraqecKiur oneparlfir <H> saÀ coÀepxnMbrM aKKyMynrropa W H
coÂepxlrMbrM rqeËKû rraMrrr.r c aÀpecoM f. MHeuonura KoMaHÂbr ANDWF f, d.
Ecln d=0, To pe3ynbrar coxpaHrercf, B aKxyMynrrope W, ecnu d=t, ro pe3yrrbrar
coxpâHflercr B peracrpe c aÀpecoM f. Buno.ngenue KoMaHÀbr Moxer npunecrr,t K
Il3MeHeHlIFo gnaqeuuft Qlara xyaeeoro pesvnrrara Z.
2. flo6mgac JloruqecKa{ oneparlnfl <d4JfI4r> HaÀ ÇoÀepxsMr,rM aKKyMynrropa W
r{ coÀepxnMbrM {qeùKH naMrru c aÀpecoM f. Mner',roHr.rxa KoMaHÂbr IORWF id.
Ecrtt d=0, ro pe3ynËTar coxpaHrercr B aKxyMynrrrope W, ecrn d= I , ro pe3yrrbrar
coxpaHtercr B petncrpe c aÀpecoM f. Bsrnonneune KoMaHÀbr Moxer [pr{Becur K
I,I3MeHeHnIo lua.{eHsÉ {.rara nyaeeoro pey.irrrara Z.
3. flo6uraas rrorûqecr€ur onepaqrr <Hcrruovarcqee I4JII4>> HaÀ coÂepxuMËrM
arrynay"rrxropa W lr ço,qepxrlMbrrr,r xqeËxu naMrr]r c â,r{pecoM f. M Heuounna
KoMaHÀbr XORWF fld. Ec.irr.r d=0, ro pe3ynbrar coxpanrercrr e arxyuylarope W,
ecru d=!, To pe3yxbrar coxpaHsercs B perucrpe c aÀpecolr f. BunclHesre
KOMaHÀbI MOI(eT npr.rBecrr4 K H3N{eHeHr,rrc gHaqeHuË Qlara HyneBoro
petytwaraZ.
4. flo6rrna.r rorrrecKar otreparlrr <<H> ua4 coÂepxuMlrM aKKyMyrrsropa !V u
xonctaHroË k. MHeuosHKa KoMaHÀbr ANDLW k. Pe:y.nrrar coxpaarer€r B
alffiyMyngrope W. BunonHeuae KoMaHÀbr Moxer rrpnBecrr.r K H3MeHeHHro
3rtasenHff $,rara ny.neaoro pe3yJrbrara Z.
5. flo6uuras JrornrrecKar oneparlur <<I4JII4>> HaÀ coÀepxuMbrM axKyMylrrropa W
lt xoscrauroù k. MnenaosuKa KoMaHÀbr IORLW k. Pesvmrar coxpanflercr B
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aKKyMyJrrTope W. Bttno,tttettue KOlvtat{Àt t N{o)t(er npHBecTIl K H3Nletleltlllo

3Harrerr un dr,rara ny,'lenoro pcry,r I'rara Z.

6. ilodnrnas Jlofl4ttccKafl oIlcpaUHR <l4crrtoqapulee I4JII4)) llaÂ coÀepxuMblM

aKKyMynflropa W u Koncranroù k. MttelaoHllt(a KoMaHÀbl XORLW k. Pe:y,rrrar

coxpauqercr B ar(KyMyJlflTope W. Brtnolseulte KoMaHÀbl Moxer npuBecrH K

H3Meuerrurc 3Harrenufl Slara tty,reoono pe3)/nbrara Z.

7. Ltrs otl4crKr4 coÀeprûMoro peft'tcïpa c a.upecoM f, tlcno,rr,ryercfl KoMaHÀa

CLRF f. l-Iocre ertno,rneriur 4anHoù KoMal{Âbl yc'I'aHaB,'Iuaae'rcr (lnar HyneBofo

pezymraraZ.

8. lpr o.ulcrKu coÀepxtlMoro arcKyMyJ'ltropa W HcnoJlb3yerct KoMâHÂa CLRW.

flocle BbrnorHeHHrI ÀaHHoË KoMaHÀbl ycraHaBraBaerct $,rar HyneBoro

petynwaraZ.
9. I,IHnepcun Bcex pa3prtÂoB B perHcrpe c aÀpecoM t npoH3BoÀHTc{ no KoMaHÀe

COMF f, d. EcnH d=0, to pe3ynbrâr coxpaHterct B aKl(yMy,'lsrope W, eclu d=I,

To pe3yn6Tar coxpauxerct B perucrpe c aÀpecoM f. BrrnolneHne KoMaHÀLI

Moxer npnBecrn K H3MeHeHlIIo 3Har{eHHË $:rara HyneBoro pezynwataZ.

10. Kor,aan.qa unrruqecKoro cÂBxra coÂepxuMoro perucrpa c aÂpecoM f nreso

uepes $nar (nepeHoca)) C perucrpa cocrotHl,tt STATUS. Mueuosrrca KoMâHÀbl

RLF i d. Ec.nn d=0, ro pe3y,ïbrar coxpanterct B aKKyMynt{rope W, ecnu d=I, ro

pe3yJrbrâT coxpaHrerct B pefucrpe c aÀpecoM f. Moxer H3MeHHTbCfl cOCTOflHHe

Snara <nepexoca> C.
1 1. Kouanaa qllKflI{qecKoro cÀBl{ra coÀepxl{Moro perucrpa c aÀpecoM I BnpaBo
q€pe3 Ôfiat (nepeHoca)) C perr.rcrpa cocrotHufi STATUS. Mseuouura KoMaHÂbl

RRF f, d. Ecnn d=0, ro pe3yrlbrar coxpaHflercfl B axKyMyntrope W, ecnu d=1, ro

pe3yn6Tar coxpaHîerct B perlrcrpe c aÂpeçoM f. Moxet ll3Menl.trbcfl çocrotHne

S.irara <nepeuoca> C.

FI,TT-OPI4EHTHPOBAHHbIE KOMAHNbI

l. C6pocr.rm s 0 6nr c HoMepoM b n perncrpe ro aÂpecy f. MneuoHuxa KoMaHÀbI
BCF f,b. KouanÂa He BJILIIeT na $laru.
2, Ycr:auosr.rrr s I 6Hr c HoMepoM b n perucrpe ro aÀpecy f. Mseuosuxa
KoMaHÀËI BSF f,b, KouanÀa He BJIHter Ha $,rarur.
3. Vc,rosnar npoBepKa 6ltra c uouepou b n perucrpe no aÀpecy f. Ecnn 3HaqeHHe
6u'ra uyreooe, cneÂyrcutrae KoMaHÀa fiponycKaerc,I. Ec:ru gHa'{eHI'Ie HeIIyJIeBoe' To
BbrrronHenlle fiporpaMMbl rlpoÀonxaerct s o6rtqHoM pex[Me. Mneuosnxa
KoMâH.rrbr BTFSC f.b.
4. YcrceHac npoBepra 6ura c nouepov- b n peruc'rpe ro aÀpecy f. Fc.rr!'! 3flaqelrue

6ura ueuyleeoe, cJle,qyrcUa{ KoMaHÂA trpotrycnAeTct, Ec,rtl ruaqest{e HyJIeBoe, To

BbInorHeHHe nporpaMMbl npoÀoJlxaercx n o6ugHoM pexuMe' MHeuosuna

KoMagrrbr BTFSS f,b.
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cnEulrAnbHbtE KOMAt tÀbr ynpAB JlEt il4tr

l. Kouauaa 6erycronuoro nepexoÀa. Mrreuolrurca KoMarulbr GOTO addr. I-lpn
BblnoJruerrur.r nepexoÀa s cqër.rur KoN,tarrÂ 3afpy)Kaercr aÀpec addr.
2. KouauÂa nepexoÀa K noÀnporpaMue. MneuoulrKa KoMaHÀbr CALL addr. llpa
BbrtronHeunlr flepexoÀa aÀpec cJleÀyrouerï rcotrauÀbt 3anucunaercr B BepuHrry
clera. B cqërqux KoManÀ 3arpyxaelcq aapec addr noÀnporpaMMbt.
3. Kor'aaHga Bo3Bpara H3 noÀnpofpauur,r. MrreuoHuKa KoMaHÀul RETURN. flpu
BbrnoJrHeHHH nepexoÀa aÀpec cneÀyrouleË KoMaHÂbr 3afpyxaercn H3 Bepuputbl
creKa B cqëTqHK KoMaHÀ.

4. KouaHÀa Bo3ppara v3 floÀnporpaMMr,r c rarpyrroù B aKKyMynrrop
Koncraurbt k. Mnelroulrra KoMaHÀbr RETLW k. B axrcyvymrop 3arucbrBaerct
3Har{enue KoHcraHThl k, nocae qero aÀpec c,renyroureù KoMaHÂbr 3arpyxaercfl H3
BepurHHbt creKa B c.tërqax KoMaHn.
5. KouaaÀa Bo3Bpara u3 noÀnporpaMMbl nocne o6pa5orrcn npepbrBaHur.
Mnelronuxa KoMaHÀËr RETFIE. flpeprraaur.u pa3peruarcTc{,,flocre qeFo aÀpec
cle4yrcqeË KoMaHÀbr 3afpyxaerct H3 BepurrHbr creKa B cqëTqlrx KoMaHÀ.
6. KouanÂa c6poca c'ropoxeeorô raùMepa. Mueuosura. KoMaHÀbr CLRWDT.
I,lluenrrcrcr S,raru TO H PD e perucrpe cocrorHufl.
7. KoruanÀa rrepexoÀa e cnrruluÈ pexuM. MuetroHnra. KoMaHÀbr SLEEP.
Muxporcourporlep ûepeBoÀHlct a cnruqaù pexuM, raKrosufi. reueparop
olKrrtoqaeTcfl.
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PETUCT'P},I M I,I KPOKOHTPOIJ NPA

flavnrt MHKpor(oltïponnepa ûpeÀcranJrela rra6çpç1v perHcrpog, rtacTb H3
K.)TOpbrx cnyxHT nnn BbrnoJrHeHHr cneur4afibHhrx syrrxqHù, ocraJrhHbre
npeÂr{a3HaqeHhr Ânr BpeMeHrtoro xparreHHr nrr$optraqntr.

Perucrp cocrorrrntl STATUS. Perrrcrp cocroqllt, coÀcp,iilrl B cBoëM
cocraBe $raru nepeÉoca, Àecrrraquoro nepeHoca H Hyiln. Kporue ràao, n perHcrpe
coçTorgHr coÀepxarcr 6nrrr crpauuqHoË aÀpecauun K naMrru n 6uru pexr,tMa
BKJ'I}OI{CHHq.

Perucrp fiporpaMM'o.o cqër,{ara pcl. flporpaMM*brË cqërqnx çoÀepxr.rr
aÀpec reKytrlefi BsrnorHcetroË rouasÀbr B naMqrt.r KoMaHÀ. flocre Ha,{âna
BhInorHeHHq KoMaHÀbl' coÀepxaH'e pefucrpa yBenuq'Baerct Ha eÀHHHqy H
npoucxoÀHT nsr6opxa cleayloureË KoN{aHÂbt, ecna npeÂr,rÂyutu, *o"urrÀu 

""npeÂycMarprrBaer npr{HyÀr{reJ'rbHyrcl ycragoBKy aÂpeca c,leÀyroulefi KoMaHÀbt.
Perncrp r<ocsefiHofi aÂpecaunfi H pefucrp aal6opa FSR. perucrpu

l,tcflonb3yrorcf, Ànf; KocgeHnoro yKa3aHH, aÂpeca oÀHoro fis 64 so3ltoxHnrx
pefHcrpoB. @axruqecxu KocBer{Ho aÀpecoBarbcr rraoryr 36 pefl{crpoB oolllero
Ha3narlenptt r.r l5 perucrpoB cfleul{anbuofo Ha3HaqeHH{.

Perucrp rafiuepa TMRO. Odpaqeulre K pefrcrpy raùuepa Moxer
nporr3BoÀlrrbcfl KaK r oorrvHouy penHcrpy. 3Haqesae perrrcrpa Moxer
yBejluql{Bar6ct no BHeIUHLIM HM[yJrr,caM, [oÀaBaeMbrM Ha BbrBoÀ RTCC. Taxxe
yBenr{qeHEe coÀeprcaMoro perHcrpa Moxer nporcxoÀlrrb IIo [M[ynbcaM
rarrosoË qacrorbr. Kog$ôNqr.regr Âerreur.rf, npu cvëre 3aÀaërc, nporpaMMnbrM
cnoco60tr.r, TaËuep nclloJlb3yercr grr noÀcvëra qHcrîa BHerrrHltx cobbrrr.rù s
r{3MepeHHr oTpe3KoB BpeMeHr.t.

Perurcrpu naparrnenbHË'rx nopro' poRTA u poRTB a coorBercrByoul'e
PETI,ICTPbI YNPABJIEHI,Iq IIOPTAMH TRISA U TNSB. B NOPTC A NSrr PAIPX4ON PA4.
PAO voryr 6rrrs Herasuc[rMo Àpyr or Àpyra 3arrporpaMM[rpoBaglr Ha BBoÀ H
BbrBoÀ. llopr B cocror.rr ua 8 parpxgos pB7-p80. ilpàrpaurraapoBa'He pa3prÀa
nopra Ha BBoÂ npoI,I3BoÀHTcr 3arrucbro ,rorftqecxoù eÀr{H}rrlbr B
coorBercrByroulprË pa:peg perHcrpa ynpaBneHr.{, [opToM. llopr n pexr4Me
BbrBoÂa npeÀcraBnrrer co60Ë 6yÔep, uu$opuaqur B KoropoM laulë,rxr{eaercr so
BpeMr 3arrucw. IIpu pa6ore nopra Ha seoÀ raxÀnù prrp"g orpaxaer reKyruee
çocrornr.re coorBercrByrorqeË,rnulrn nopm.

___ Perucrpn Àocryra K snexTpr.rqecKlr repenpofpaMur.rpyeuofi rraMrrn
EEDATA n EEADR r perr{crpbr yrrpaBrre'r.rrr repenporpaMuapyeuoù fiaMflrbro
EECONI a BECON2. Pa:uep scrpoenHoft reperporpaMuapyerrlo[ ïtaMflru
cocraBJr{er 64 6aùra. {rense r{ 33nHCË ÂaHHËrx B rraMrrF ocylqecrBnEercs qepe3
perucrp EEDATA . Aapec perncrpa flaMf,rn npeÀBapurenr,Ho 3anucbrnaerctr B
pern'crp EEADR. Pexur,a 3anxcH r{Jrr.r rrreHr{f arr6npaelcr qepe3 perucrp
EECON1. Konrpo,rs 3anucu ocyuecrBrrrerctr qepe3 perucrp EECONi.

rlprauep npofpaMMbr, pa6oranqeù c 3'epfo'e3asfic'r\'oft [aMrrr,ro,
npunegëu uuxe. llognporpaMMa qreHr.rr cqnrbrBaer Àa'HËre as EEpRoM e
aKr{yMyJrtrrop.
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; Br,tnojlHrTr,cf qTeHHe, B peracTp aÀpeca.

BSF STATUS,RPO ; Bur6paru nepByto crpartully naMflru.
BSF EECONl,RD ; ilepenec'ru EEPROM B pexnM qreHllt.

BCF STATUS,RP0 ; Brt6pam HyreBylo crpauuqy 6asxa.
MOVF EEDATA,W ; Cuurarr ÂaHHLIe Hs EEPROM B aKKyMynlrop.

flognporparr.rrraa 3anHcn coxpanfler ÂaHHbte s EEPROM H3 aKKyMyrlffropa.
Agpec u ÂaHHr,re 3aHocsrcfl B coorBercrBytotr{He perucrpbt, nocre qeFo

npou3BoÂarcr onepauur 3anllcu. Âlure,rrnocrb 3anlrcu cocraBJlser oxono 10 uc.
lepeg ranucblo BbrrroJrnflercs o6grare:rËHat 3anncb e ynpanrxrouluË perïcrp
EECON2 6afira 55h n 6aîna AAh. Bo BpeMq npo[ecca 3anncw npepblBanurl

ÀoJrxnbr 6srrs ranpeureHbr, OKoHqaHue 3anncn onpeÂexterct no o6Hyrenurc
6r.rta Vy'R. flpr.r raneprueHr{H 3anilcu raKxe ycraHaBrnBaercfl $nar EEIF.

EEPROMRD

BCF STATUS,RPO
IVIOVLW CONFIG

MOVWF EËADR

EEPROMWR

BSF STATUS,RPO
BCF INTCON,GIE
MOVLW 55h
MOVWF EECON2
MOVLW AAh
MOVWF EECON2
BSF EECONI,WR

LOOPWR
BTFSC EECONI,WR
GOTO LOOPWR
BSF INTCON,GIE

; [Io4nporparurMa qretlilff
: H3 fr{cprouelanncuuoÉ naMflTl4.

; Br,r6parr uynenyro crpau!ruy 6arrKa.
ADDR ; 3arpyrarr' B aKxyMynrrop anpec

; perncrpa EEPROM, no xoropovy 6yÀer
; Bbtnonltfl Tbcf rtTeHlle.

; 3anncaru agpec EEPROM, no rotopouy 6yger

Ilognporpauua 3anHcH
B 3HeproHe3aBfi cLrMyIO naMfl TL.
Bu6parr nepByto crpanul{y traMffru.

3anperurs [pepblBaHnr{.

3arpyrnrs B aKKyMyntrop vuc.no 55h.

3anncaru qac.no 55h B ynpaBntloquil peruc'rp.

3arpyar.ru B al{Kyr{yntrop .lrlctto AAh

3anncarr qHcro AAh B ynpaBrflotqrft perlrcrp.

I,Inrqnuponarb 3a[I{cb.

llux.r oxuganar KoHIIa 3arII{cH.

llponeprrr 3aBepIIIeHue 3alrnclt

Ào eë oron.Iagar.

Paepeurrars o6pa6orxy upeplteauaft .

Perncç arKyMyntropa W. Perucrp aKl(yMyntlopa Hcnonr3yerct Ànt
BrrnoJrueHrlr 6omurflHcrea JIorHqecKLrx u apntpuetuqecKux onepaquË Hag

Àa,HHbIM!I.

Perucrp npepurannii INTCON. Perr.rcrp npeptrnautlil oçyulecroJltçr
ynpaBJreuue rrpepbrBanrl{Mn. Vacrr pil}pflAoB peu{crpa [peÀHa3ualleHa Àn{
palpeulcnl,u{ npeprtnannfi or 3aÀaHHbIX r,tcroiIHHKoB. ,{pyrar qacrb p€l3ptÀou

orBeÀeua nog $raru npepbIBaHI,IË,
Perncrp pexnMoB OPTION. Peractp pexI4MoB onpeÀenter ItcrosHHK

crrualra 4rrrafinaepa, r<oss$uqnenr ÀeJIeHI,tt rafiuepa I{ no3Bo;Ifler [oÂKJIIOqaTL
Harpy3orlnbre conporlrBJlennt Ko BxoÀaM nopra B, pa6oratoqero Ha BBoÀ.
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CropoxenoË raÙir,rep WD1., Cl<lpoxetloti raÙiuep ocylltecrBnter 3atllllry

MlrKpoKolrrponnepa o'r c6oen n pa6ot'e npoFpaMMbt. Tafrmep 3anporpaMMnponan

rra HeroroprrË rpuruvecxuii orpe3oK BpeMeltu, B Teqel{He KûToporo oH

o6f3arenbuo ÂoJIXeH nonyqr4rb l(oMallÀy cfipoca CLRWDT' flpu raqltr,rlloattutl

nporpaMMbr raKarr KoMaHÀa nonyqetta ue 6yaer u raËtuep c$opr',rnpyer cHrHaJT

c6poca MuKpoKoHTponnepa. TaËlMÈp l4McÈT ctloit co6crBcnuurÉ RC-reueparop,

nogroMy ero pa6ora He 3aBact,tr or ttar'Iltttutl raKToBoro cfirnilfla

Mr,rKpoKorrrpo,r.nepa. K cropoxeBot\{y raituepy rloxHo noÂKJIIorlarb .ÀeJIlrreflI'
qacrorbr, yBeJ'rirn{Bat reM caMuM BpeMt ero cvëra. CropoxesoÉ raÉvep raKxe

MOXeT HCnOJlb3OBarbCfl Àrg noÀc.Iëra BpeMeHn.

PeNnu pa6otnt MHKpoKoHrpoJ'Irepa c noHt{xeHublM suepronorpe6,rleHHeM.

!,auHrrfi pexuM HHttufiHpyercfl no KoMaHÀe SLEEP. O6pa6orxa KoMaHÀ B sroM

pexHMe flpeKpau{aerct, a cocroflHHe Rcex perllcrpoB coxpaHflerct, Tor

norpe6leHur MnKpoKonTpornepa B pexnlte nonulreHHoro suepronotped,reHun

He npeBbrrrraer I vrA, BulxoÂ tI3 ÀaHHoro pexfiMa npou3BoÀIl'rct IIo BHeuHeMy

co6rrrnrc HJrH no rouuy c.rëra çTopoxeBoro raËltepa.

Perucrpsr o6qero H€BHaqeHI.It. Perncrput o6qero Httrnaqennfl tBJltlorct

cqefixaMr,r O3V u MoryT LlcnoJlb3oBarbcrl Ànt BpeMel{Horo xpaneuuff Àannblx

npofpaMMËL ÂqeÈxu O3Y qerstotct crarl,IqecKu[rt t4 ne rpe6yrot curHaJIoB

perenepar{Hu. Koluqeçrno penucrpoB o6uero Ha3Hat{eHHt cocraeJrrer 36.
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I| Pt{ tiM bt n POrpAM tvt 14 Pol]A H l,tfl

B garrrrou pa3Âexe 6yayr paccnorpetbr cnoco6u nocrpoerrufl ootoBlrblx
3,'retlreHTou anfopHTMoB c noMoulr,ro KoMaHÀ MHKpororrrpo.n,repa. fipuueptr
nporpaMM opueHrupoBanbr Ha MnKpoKorrrpornep PIC I 6F84.

I(ovauÀa NOP sbrno,rnfler oÂr{r.r xo,locrolî uur"q. Cocrort{r{e nnKaKHX
perucrpoa npu 3ToM He u3Menflercn. KouaH4a LtçnoJrb3yelcr Ànr opfaul{3auuu
npelrenuofi 3aÀepxru npu Heo6xoÀllMocru cHHxponH3HpoBarr, pa6ory
MHKpor(orrrponJrepa c BnettlHHM ycrpoùcraou.

KouaHÀa 3arpy3r(H KoHcraHrbr B aKKyMynnrop MOVLW k. floc,re
BbrtroJrHeHnr ÂagHoÈ xoMaHÀbl B arKyMynrrope coÀepxurcs roncrauta k.
flpr.ruep pa6orbr:

MOVLW h '15 ' ; 3arpysarr B axKyMyJ.rrrop qlrcno 00010 101 .
; flocne BbrnoJrHeHHrr ÀaunoË KoMar{Àbl
; B aKKyMyrnrope 6yaer coÂepxarbçs
I  qncno  00010101 .

KouaHÂsr repecËr,rKn ÂaHHbrx MexÀy pefuÇrpaMu MOVWF f u MOVF fid.
Kouanqa MOVV/E f :arpyxaer ÀaHnbre B perucrp f us axryllynmopa. Kouanga
MOVF f,d earpyxaer Àauubre H3 perucrpa f e arryuy.nrrop r.rrfi o6paruo B
ucxoÂHbrfi perlrcrp f s sanficHMocrH or cocroflHHfl duara d. flpu nepeueqeuuu
coÀepxr.rMoro perxcrpa r.{3 penncrpa o6parxo B perncrp Snan ZERO H3Meurercfl
B ÇoorBercrlltlt c coÂepxr.rMblM perucrpa. Ilpurr.rep pa6orbt;

MOVLW h'15'
MOVWF CNTR

INCF CNTR,I

MOVF CNTR,O

CLRTV
MOVWFCNTR

MO\'F CNTR,I

; 3aryy3nrb B aKKyMyJrrrrop qrc,ro 00010101.
; 3arpysurr B perncrp CNTR coÂepxrrMoe
; âKKyMy Jrnropa. floc,re tsblEolrHeHr,rq Àau so Ë
; KoMaHÂbr B aKKyMyJrffrope 6yÂer
; coÂepxarbcr qnc-no 000 1010i.
I,lnxpeueHrnpoBarb coÀepxuuoe CNTR.
flocre eptnonneHltr KoMaHÀbr B perr.rcrpe
CNTR co4epxnrc{ qncro 000101 10,
3arpyrurr B aKKyMyJrr{Top coÂepxr.rMoe
perucrpa CNTR.
floc,re urrnorneHux ganHoË KoMaHÀbr
B aKKyMylrflrope 6yaer coÀepxarbcfl
'{ncno 00010110.
Oqncrurr aKKyMyJrff Top.
3arpysrarn B pernorp CNTR coÀepxr.rMoe
aKKyMyJïrropa.
flposepurn coÀepxr,rMoe perucrpa CNTR
Ha Hyirb. flocre srrnoruenut ÂasHofi KoMaHÂbr
B Cnyqae Hy,'leBoro colepxr,rMoro
perrcrpa ycravaBlrxBaercr Slan ZERO.
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I(ouauÀa otttlcrKu aKKyMyJtflropa CLRW. [l<lcle nutnoJ'IilettHt ÀattttoË

KoN,ranÀbr I aKKyMynflTop 3atioctlrcn ,lptçlttl 0. [.lpHvep pa6orlr:

KouanÂa oquÇTKtt coÀepxuMoro perncrpa ttaMrru, pacrloJloxeHHoro no

aÀpecy f, CLRF f sslnorHset raKoe xe Àeficrsne KaK H KoMaHÂa otltIcrKlt

aKKyMynrropa. flpr.ruep pa6omt:

MOVLW h'FF'

CLRW

MOVLW h'FF'

MOVWF CNTR

CLRF CNTR

3arpyrnru B aKKyMyJtrrop tracno I I I I I I I L

floc.ne sr,rnorserrus 9roù KoMaHÀbr arKyMynffrop
coÀepxur,ruc.no I I  I  I  I  I  I  l .
Oqucraru aKKyMynrrofr.
f loc, le nrrnolrrerrus rroË KoMaH^bt
aKKyMynrrrop coÀepxHr qacro 00000000.

3arpy:uru B axryMyntrop tlucno I i I I I I I 1.
flocre srrnor HeHltr :roil KoMaHÀbI aKKyMyntrop
coÂepxar qnc,ro I I I I I I I L
3arpylr.nr e r.reùry CNTR qucro H3 aKKyMyJIflTopa.
floc,'re n rr no,r HeH qs sroù KoMaHÀbr aKKyMy!'If, Top
u sqeÉra CNTR6yayr çoÂepxarb.rLIcJto I I I l l  I l l .
Oqncrnru rueùrcy CN'l-R.
llocre errnorHeuru sroù KoMaHÀr'I
aKKyMynrrop coÂepxur.Il,rcro I I I I I I I I,
a sqefira CNTR cogepxar 00000000.

KouanÀa BbIiII{TaH}It [I3 coÀepxtrMoro pef?Icrpa, pacnoJloxenuoro no
aÀpecy f, cogepxuuoro arKyMyntropa SUBWF f,d. B sanr.tcraMocrlr or 3HaqeHH;r

$.nara d pe3yrrbrar onepat{I{H Moxer roMeqarlcs rlr6o B aKKyMyJrtrop (d:0)'
,wr6o e lrcxoÀxufi perucrp, pacnoloxeHHnË no agpecy f (npu d:l). flpa
Bbrrronuenlrur KoMaHÀbr Mofyr ycraHoBHrbct $,raru perucrpa cocrotHut
STATUS: Snar nepenoca CARRY, $,'rar 4ecrrH'rHofo nepenoca D. CARRY n

$:rar nynr ZERO. Hcrorssosauue S.naroe [o3Bo,T[er ocyqecrBnlrb BerB,'teHI'{e,
flpr,lrr,tep pa6orur:

MOVLW h'FF' ; 3arpyrrrn B axKyMyntrop rtllcno 1l I 11 I I l.

; floc,re BbrnolHenru oroË rouau4u arKyMynrlrop

; coÀepxr.rr quc.ro I I I I I I I L
MOVWF CNTR- ; 3arpyrHtr s rveË-r;' CNTR'{Hcilo r'{-? aKgyMy'rslopa-

; Ilocre Bbrilo,'rHenrdr a'roË rouan4u aKKyMyntrop

; u rvefira CNTR 6yayr coÀepxarb .IHcro I I I I I I I 1.
MOVLW h'01' ; 3arpyturr B axKyMynrlrop qucro 00000001.

; Iloc,re BbtrronHenlrt 3ToË KoMaHÀbI

; aKKyMyrlflrop coÀepxnr .Ilicro 00000001.
SUBWF CNTR,I ; flponecrr.r oneparrr4ro <CNTR> - <\!> --+ <CNTR>.

; floc:re BËrnoJrHeglrfl rroÉ rouauÀrt
; u xvefixe CNTR 6yget çoÀepxarbcl .{r.Icro 1l I I I110.
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KouarrÀa cJroxenltr 3narteuilt"t aKKyMyarropa H perncrpa no a4pecy f
ADDWF f,d. Kar H ÀJlrr KoMauÀbt Rbrrrr{rauur, pe3yrbrar Moxer noMeularbct
nu6o B arxyMynrrop, lu6o B perncrp I'n :asuu.rvocrr.t or 3HaqeHHr $lara d.
Iprarvep pa6orr,r:

Kouan4u cJroxeuufl ruu.t BbrqliraHlrr c KoHcrauroË (us roucraHrsr) k
coÂepxr,rMoro aKKyMyJrflropa ADDLW k r.r. Pery,rrrar Bbrno!'rHeHnf; KoMaEÀbt
rroMerrlaercr B aKKyMyJrrTop. B 3aBr.{cHMOcTH OT pe3yJrbTaTa ycraHaBrr.rBapTct
tf,raru nepeHoça, ÀecrruqHofo nepeuoca u r[lar Hylr. flpurr,tep pa6orbr:

MOVLW h'FF'
MOVWF CNTR
MOVLW h' ,Or '
ADDWF CNTR,I

MOVLW h'10'
SUBLW h'FF'

ADDLÏV h'OI?

; 3arpyaun, B aKKyMynflrop r{acno I i I I I 1 I l.
3arpy:urr, n rveù,rcy CNTR qHc.no lr3 aKKyMynrropa.
3arpyrurr B aKrcyMynf,rop qucJ'ro 00000001.
flponecru orepauurc <CNTR> + <W> * <CNTR>.
flocre surno,'lHeunx rrofi KoMaHÂbl
B tr{eËKe CNTR 6yAer coÀepxarr,cr ,{uc,To 00000000,
ycraHoBflrcr $narra nepenoca CARRY
H HyJIeBoro pe3yJrbrara ZERO,

3arpyrurr B aKKyMyr.rqrop r{lacno 00010000.
Brrqecru fi3 qHcra ll ll I lll sHaqeHr,re arKyMyrrrropa.
flocre errno,'rHeuur 4aunoù KoMaHÀbr B aKKyMynrrope
6yÀer coaepxarbcr qHcno I I 101 I I L
C.noxHru quc,ro 0000000I c ar<ryuy,rrropoM.
flocne srrnorneHnr ÂaHHofi KoMaHÀbr B aKKyMyJrrrope
6yaer coÀepxarbcr qncro I I I 10000,

KouaHga JrornqecKofo yMHoxeHLIt coÀepxuMoro arKyMyirf,ropa H
coÀepxr{Moro perucrpa no aÀpecy f ANDWF f,d. Pesy,rrrar KoMaHÂbr
noMerllaercr B 3aar{cr,rMocrr{ or cocrofiHr,rx S,'rara d e arryuy.nxrop Hnl,t odparno n
petlrcrp. Hcno.nxeuue KoMaHÀbr BJrnrer Ha cocrotur,re {,rara Hyneuoro
pe3yrrËrara, flpr.rrraep pa6oru :

MOVLW h'10' ;3arpyrnrr B arKyMynrrrop qrcro 00010000.
MOVWF CNTR ; 3arpy:urr e rueËxy CNTR quc.no H3 ar(r(yMylrropa.
INCF CNTR,l ; tr4nxpeuenrlrpoBarb coÀepxaMoe CNTR n coxpaHrrrb

; pe3ynbrar s CNTR. nocre errnorueurls r<or{auÀbr
; B perficrpe CNTR cogepxftrct EIIlcro 000 I 0001 .

ANDWF CNTR,0 ; Yuroxrrr co.{epxrrMoe perurcrpa CNTR
;. Ha coÀepxHMoe aKKyMyJ"uropa, pe3yJrbTaT
; fioMecrr{Tb B aKxyMynrrop, flocne BblnorneHr,rff

; ii:T:îffiffiJtr] 
B aKKvMvn'Irope 6v4et coÀepxarbc'

KouaHÀu llopil|p{ÀHoro r'Ioraqecroro cJroxeul,Ifl H cJlo}fierl4r{ tro MoÂyJlFo
gna IORWF f,d u XORWF f,d co4epxr4Mofo axKyMynqropa c coÀepxrrMÉrM
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I pefucrpa f. Pety,rrrar KoMattÂt t noNlelllâerctl B t{c

aKKyMyJrtrop B çoorBercrntltl c t[larov d. Peryllrar'

ÀJ'rfl ycTAgoBKt4 OTÀenhtlblx pa3p,tÀon 6aËtra. IlpOnepgrl, çOcrçttII4e KoIlKpe1Horo

pasp;Âa s 6aËre Moxno onepaquefi c.noxeHiln no MoÀynrc ÂBa. npuMep pa6orbt:

MOVLW h' IO'
MOVWF CNTR
INCF CN]"R,I

IORWF CNTR,O

XORWF CNTR,O

; 3arpy:rarr B aKKyMyltrop qtrcno 00010000.

; 3arpy:rar; B fllteËKy CNTR qHcilo H3 aKrcyMyntropa.

; [4HKpeMeHrHpoBârl, coÀepxnMoe CNTR a coxpaHnrb

; pe3ynbrar s CNTR. flocre srtnorHenllt KoMaHÀbt

; B peracrpe CNTR coÂepxnrct qHcJIo 000 I 000 I '

; C,rox<nrs coÀepxfiMoe penucrpa CNTR

; c coÀepxHMtlM aKKyMyntTopa, pe3yJlbrar

; noMecrurl B aKKyMyntrop. flocle BblnoJ'IHeHHt

; ÂaHHoii KoMaHÂbl B aKKyMynflrope 6yaet coÂepxarbcrl

;  qucno 00010001.
; Croxl.trb no MoÀynrc ÂBa coÀepxuMoe penacrpa CNTR

c coÂepxtlMblM aKKyMynrlropa, pe3ynbrar

noMecrHTb B aKKy My,'ttrop. floc,re BbtnoJIHeHHfl
gaHHoË KoMaHÀr,t B aKKyMyr'rflrope 6yaer coÀepxarbct
qracro 00000000.

KouaHÀu nopa3p,rAHoro rorïqecKoro yMHoxeHI,It, CJIOXeHI'Ifl H CJIoxeHHt

n0 MoÂyrrKr asa ANDLW k, IORLW k n XORLW k cogepxuuono aKKyMyJlflropa

r,r KoHcraHTÉr k, Pe:ynsra'r r4cnoirHeHufl KOMaHÂbr BJrHter na $lar ZERO tl

noMeulaercq B aKKyMyJrtrop' flpuvep pa6orsr:

CLRW ; 3arpysnrr B aKKyMyJItrop r{Hc,to 00000000'

IORLW b'00000001' ; ycraHoBurb unagulaË 6ur e arxyltynlrope'

; flocne BblnorHeHnt Âausofi KoMaH.lIbl

; B aKKyMyilflrope 6yaet coÀepxarbcfi

; r{Hcno 0000000L
XORLW b'00000001' ; flponepuru coÀepxuMoe aKlryMyn{ropa Ha

; paBeHcrBo vr.lc,ry 00000001.

; floc,le BbInolIHeHHfl ÀaHHoù KoMaHÀbI

; B aKxyMynÎrope 6yaer co.llepxarbcs

; qllcro 00000000, {lar ZERO 6yger ycrauoaleu.

KoruanÀrt I,IHKpeMeHra H ÀeKpeMeHTa coÀepxl'IMofo perl'lcrpa uo agpecy f

INCF ld r DECF f,d coornercrBeggo npû$âBJrtfor I4JII'1 BLlqHraIoT eÀI'lgllqy I{3

coÀepxHMoro perHcTpa f. Pelynurar ofiepaul'Irl floMelqaercq B aKKyMynurop

(d:0) nnn n ncxogHHË perrcrp f (d=1). Ec,rn npn Bblq!{raHHn ûoryqil'lcfl

uylenoù pe3ynbTar, yaTauaeJrr4gaercx snar zERo. Kotr.taH4lt Llcngnb3yroTcrl

lpeHMyrrlecrBeHHo npu opraHI',I3AuI{rI IdHKJroB. flpnvep pa6orbl:



MOVLW h '10 '
MOVV/F CNTR
INCF CNTR,O

DECF CNTR,I ;

MOVLWd',10'
MOVWF CNTR

LOOP
DECFSZ CNTR,I

GOTO LOOP

MOVWF CNTR

3arpyrnrr, n arxyuyhnrop qr.tcno 00010000.
3arpy'rurn B fiqeriKy CNTR qnc,ro r,r3 aKKyMy.[r1'opa.
Vneluqrrrr coÀepxr{Moe perncrpa CNTR
Ha eÀurrHuy, pe3yJIbTaT nor!{ecTHTb B arir(yM}'nffrop.
floc,'re rrr,r norrreulrg Àartttoù KoMaltÀbt B aKKyMynrrope
6yaer cogepxta'r'bcfl ,rllcro 00010001, s rqcirxe CNTR
ocrauellr 3HaqeHae 000 I 0000.
Yueunuuru bogepxunaoe perucrpa CNTR
HA eÀr,rHHUy, pe3yJrbTar noMecrltrb odpa'ilro
B perucrp CNTR. floc,te sorno,'rHenlrx gaHHoù
KoMaHÀbr B perncrpe CNTR
6yaer coaepxarbcr r{Hcr'ro 00001 I I 1.

; 3arpylnr B aKKyMyn{rop trncno 00001010.
3arpysnrs B perucrp CNTR coÀepxr,rMoe
aKKyMyJrrTopa.

Vuesruurr çoÂepxl{Moe perr{crpa CNTR na l.
Pe:yrnrar noMecrurb o6parHo B perucrp.
Ec,rn npH BÉrnorneHnr4 npegoryyuleii KoMaHÂbl
pe3ynbTaT He paBeH Hyirlo, To BepHyTbcfl

K MeTKe LOOP. L{ur:r 6yger BbrnonHflrbcr Ào rex
[op. noKa oqepeÀHoe yMeHbueune He npuBeÂër
K HyneBoMy pe3y,rbrary. Tar r<ar Haqa"rrrHoe
3ËaqeHue Çr{ëTqI.{Ka qrar-rra CNTR parno 10,
To BbrnoJrueHl{e 6yÀer noarcprrrca l0 paa.
flpu raxroaoË qacrore 4 Mfq Ha BrrrroJrueHue
ogHofi xouau4u'rpe6yercx I urc.
L { q  p r t n n n u e u u e  D a ê r ^  r l \ r w n q  u a  D D r / v  r ^ r r q u n

yËÀër BpeMfl
I *rxc * 2 xouanÀrr * l0 noaropoa =
20 urxc.
floçne oxosqagrd{ UHKJIa Br,Ilo,'IHflIorct
cneÀyruuue KoMaHÀ6r.
flepesarpy:ra B perr4crp CNTR
coÀepxr,rMoro aKKyMyJlrTopa,

KouanÀu HHKpeMeHTa r{ ÀeKpeMeHTa c nponycKoM no ycr.roBulo
INCFSZ f,d a DECFSZ f,d. Korr,laHÀbr B;tnornrror coorBeTcTBesno rlHrpeMeur
nnlr ÀeKpeMewr coÂepxr{Moro perucrpa f. Pery,rrrar noMeuaercx .nu6o n
aKKyMyJrrrop, ,ru6o o6parHo B r4cxoÀHbrù pefucrp B 3aBucnMocrr.r or $lara d.
Ec:ru n pe3ynËTare BbrrroJrHeHat KoMâHÀu noryqaercfl HyJrB, To cneÀyrculat 3a
ronaH4oii HHKpeMeHTa prnn ÀeKpeMeHra KoMaHÀa nponycxaerc{. KoltaHglr
Hcnonb3yrcrcfl coBMecrHo c rcouauÀoù 6e:yc,ronHoro nepexoÀa GOTO a,rc
opraur{3aqr.ru quKJroB. flpuuep pa6orbr:



KovarrÀa uHBepcl.tH coMF I,d. KOuattaa BI'lnoJIIIfer LtllBepcul

pa3p,tÀoB coÂepxHN{oro perHcrpa l'. Perynsrat BbllloJlllêll}t,l KoMaHÂbl MOI(eT

.6rrtl noueuëu n arryrrayJltlrop HJtl'l B l4cxoÀI{blÉ perucrp B 3al}HcnMocrn or

cocroflHilt tf,rrara d. flprauep pa6o'n r:

3arpy:uru B aKKyr-rynttrop q ltcJ'lo 000 I 0 | 0 I .

flepecrrars B aKKyMynflTop coÂepxuMoe
perucrpa CNTR.
I4uneprupouarb coÀepxllMoe perrlcrpa CNTR'

Pe:y,rrrar noMecrorb B aKKyMyntrTop'
flocre ssrnornenufl KoMaHÂbt B aKKyMyntrope

; 6yaet coÂepxarbct qnc,qo i 1 101010.

MOVLV/ h'15' ,
MOVWF CNTR

COMF CNTR,O

MOVLW h'50'
MOVWF CNTR

STVAPF CNTR,O

MOVLW d'3'

MOVWT CNTR

MOVLW h'20'

MOVWF NLIMBER
LOOP

3arpyrr.rrn, e perucrp NUMBER Àemruoe.
Llr,rrn Âeleunfl IloBToptercfl rtI4cJIo pa3'

paBnoe creneufl ÂnoËru ÀeJlI'ITeJIfl .

KouaHÀa o6vesa HH66,laNlu B perucrpe swAPF f,d, tlptr BbIIIoJIHeHHH

KoMaHÂbr B per[CTpe f C'raprur.rù u ulaÀuÛtË nra66nsr MeHNloTct M€CTaMI{'

Pe:y.nrtat 3anHcblBaerçt rH6o. B aKKyMyJltlrop, 'tn6o s ficxoÂutrË perHcrp B

cooTBeTcTBlIu c Snaror',r d' flpnrt'rep pa6otst:

; 3arpy:r.rm B aKKyMyrltrop qncro 01010000'

; 3arpyrHru B perucrp CNTR co.qepxuuoe

; aKKyMyJrfiropa.
; Buno,tstlrr o6ueH nu66loB B perucrpe CNTR'

; Pesylrrar noMecrl4Tb B aKryMyntrop.

; fioc,re BbtIIoJIHeHI'tfl KoMaHÂLI B aKKyMyn'ITope

; 6y4er coÂepxarbcn qraclo 00000101 '

KouasÀrt qI'IKJIItrIecKoro cÀBûra pa3plÀog BnpaBo H BJIeBo' RRF f'd u

RLF f,d, Kouangur npeÀHa3HaqeHbl ÀJIt BbInoJIHeHnf, cÀBI'Ira no KoIbIIy qepe3

sna. neperoca cARRY. flo rouasÀe RRF f,d rr,rnaÀulaË pa3pflI ur perucrpa f

3a[ucbrBaercs r snar CARRY, clegyrcuuil 6ut aanuuae'r eno Mecro I't raK Âanee.

Mecro crapuero 6ura 3aHr.tMaeT 3HAqeHr.{e $:rara nepeuoça. Ana.fiorÛqHo' Ilo B

flpoTl{BoflonoxHylo cropoHy, BI'IIIoJIHtrerct cÀBI{r BJIeBO nO Konbuy uepet Qlar

n"p""o"u. Pe:ylrrar MoxeT coxpaH{rbcf, nu6o s aKKyMyntropeo 'tu6o o

IrcxoÀHoM perr4cTpe B cooTBeTCTBHt{ C ÔnAroM d. KoMaIIÀa !{c[oJlb3yercfl Ànf

yMHoxeHHt HJII,I ÀeJIeHHt tlucer Ha 2,4,8 u ratt Àiuee' flpur'lep pa6orrt:

; 3arpy:urr B^aKKyMyJIrIrop crerleub Ànoùrfi

; gelnreu: 2':8.

; 3arpyaurn B perllcrp CNTR cogepxnvoe

; aKIryMyjrtropa.
; 3arpyrurr B aKKYMYnf,roP ÀenuMoe
.rracro 00 I 00000 (d'32').

RRFNUMBER,I ; PasÂerlrru coÀepxl'{Moe Perficrpa



KouauÀtt c6poca H ycrar{oBK}t pa3pnÂon BSF lb u BCF f,,b. Kor'aanÀul
no3nonrror H3MeHsrb B perucrpe f cocroruue pa3ptÂa c HoMepoM b' KoltaHÀa
BSF f,b cnyxlrr Ànt ycraHoaxll 6ura, KoMat{Àa BCF f,b - Ânfl c6poca 6ura.
BunolHesue KoMaHÀ He H3MeHter cocroflHue tllaron perucrpa STATUS.
flpuvep pa6orur:

A N D L W b ' 0 l l l l l l l '

DECFSZ CNTR,I
GOTO LOOP
MOVF NUMBER.O

M O V L W b ' l i l i i l l l '
MOVWF CNTR

BCF CNTR,s

CT,RW
MOVWF CNTR

BSF CNTR,4

I ÔÔP

BTFSS PORTA,T ;
;

GOTO LOOP
MOVF PORTA,O

MOVWF PORTRD

RLF PORTRD,I

NLJMBEI{ ua ÀBa. Peryrrrat 3anHcart,

n ucxoÂur,rËr perlrcrp.

3auacrnponarr craprull li pa3pfl À, no,'tyleu ttt t ù

nr $rara nepeHoÇ4.

Yuettuuruts 3HarteHne cqër.{LtKa Ha L

flpoÀo,rNrtrr )' Nt I toxet tlte rpe6yeltoe rtrtcno pa3.

flocle orconqatrHfl ÂeneHhfl noMecrnTr, pe3ynbrar

B aKKyMyntrop. f loc, le BhtnonHeHHt KoMaHÀbl B

aKxyMynflrope 6yÂer,{Hcro 000001 00 (d'04').

; 3arpy:nrs B ar(KyMynxrop qncno I I I I I I I l.

; I-lepec,'rarr B per"Hcrp CNTR coÀepxuMoe

; aKKyMynflropa.
; C6pocurr 5 pa:pxa B perucrpe CNTR.

; llocne BbrnoJIHeHHt ÀaHHofi KoMaHÀbt B perucrpe

; CNTR 6yÂer coÀepxarbct qncJlo I l0l I I I l.

; Ouucrurs arryMynlrop.

; flepec,rars B perncrp CNTR coÂepxtlMoe

; aKKyMyntropa.
; VctaHosnru 4 pa:prg B perncrpe CNTR,

; flocle BbIno,'IHeHHfl Âaunoù KoMaHÂbI B perucrpe

; CN'IR 6yÀer coÀepxarbct t{Hçro 00010000.

I{nxl oxlrgaullr,
flponepurr ctaprnr,rË pa3pflÂ nopta A Ha Haruqile

loruqecxoË e,[r,{HH LIbL

flpogonxurr oxn.uaHue.
floc,re nocsreHllt eÀL{HLtubI B crapllreM pa3pcÀe

nepecJrarb ÂaHHbIe I{3 rlopra A n arxyuylxrop'

Coxpanurr ÂaHHbIe H3 [opra A n peracrpe

PORTRD.
CÀnuuyu crapunË 6lrr n Qlar nepeHoca'

KouasÀçr npooepKlr coçroflHurt 6t'ttoe c ycnoBHblM nepexoÀoM BTFSS f,b ll

BTFSC f,b. Koruasabt ocyulecrBJltror npoBeplry pa3prÀa c HoMepoM b B
perucrpe f. KouauÀa BTFSC rpoBepter pasptA Ha HoJrb' KoMaHÂa BTFSS - Ha

eÂHHI{uy. B c,ryuae ycnellluofi npoBepKfi creÂyrcu{afi sa xorrtaHgoË nponeprn

KoMaHÀa nponycKaerct. Kotr.taHÀa l{cnoJlb3yerctr À,'Ifl co3ÀaHnt IIHKJIoB

oxr{ÀaHr.rr, a raKxe Ânt npoBepl(I'{ cocrofit{Ht perucrpa STATUS. flpuuep

pa6orrr:
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BTFSS STATUS,C ; flponcptlrr' (tnar nepettoca'

Goro LooP 
;ÏîîJiîi'ffiï,ff.1iH:'';iilï;1*,
; eÂHIlHllI'l tla crapueM pa3ptÀe nopra' fltxropurt

; utlKJl oxtrÂalIHt roToBIlocTt{ ÀallHblx'

; ï:iltriÏ: ;i;"îîi:ïil,T;,1 "' vcra'o BrIeH'

KouanÀst pa6orlr c noÀnporpaMMaMu CALL k u RETURN' KouasÀa

CALL k ocyulecrBrser Bbr3oB noÀflporpaMMbl no aÀp€cy k. floc,re BblItorIHeHHfl

Bbr3oBa ynpaBJ'Ieuue nepe.4aërcr KoMaHÂe no a1pecy k, a n ctex 3auocl4Tct aÀpec

c,leÂyrcueÉ ra xolrangoù Bbt3oBa noÂnporpaMMbl K0MaHÂI'I. floÂnporpatvtua

,uorxga 3aKagr{I{Barbcs xouarrÀofi RETURN' flpu ncno'rHeHnu eroù KoMaHÀbt H3

crexa 6epërcr BepxHee 3HaqeHHe LI nepeHocl'trct B nporpaMMurrÉ clëruur' 'Il'alee

BbInoJrHeHue ÛpofpaMMbl npoÂonxaerct c Mecra nepexoÂa B no'[nporpaMMy'

Bcero tntoxso Bbr3r,rBATb Ào BoÇbMH BJIoI(eHHblx noÀnpofpaMM' IITO OrpaHHqeHo

oGrëtvtotl crexa. CogepxuMoe arKyMyrlflropa H perl{crpa STATUS npn Bbl3oue

noÂnporpaMMbl He coxpaH fl erc r, flpr'r r'aep pa6o'rsr :

I{r,rxn SoprurlpoBaHI'Ifl nocreÂoBarenbnocrr{

r{MnyJrbcoB Ha Mna.4IueM BbIXoÀe nopra A'

flepefim K BbInoJIHeHHIo noÀnporpaMMbl

$opr"ruponauut rIMIlYJIbca.

; C$opuuponats HoestÉ HMTIYJIIc'

; flognporpaurua $oPuuPoaanun
; oÀr{HotlHoto HMIIynbca.

; Csopur.rposarb norloxl{re:rrnorfi Qpour

; r{Mlynbca.

;3arpyrrarr B aKKyMyntrop vucno l0'

; llepec,rarr B pefucrp CNTR cogepxuuoe

: aKKy vynfl ropa. l'Iu uuua,T r'r3u poBarb cqërq ur'

; Butno.uHum 3aÀepxKy npu ramoeoË qacrore

;4 MIq na

; I r'rrc * 2 xouau4rt * l0 Pas = 20 uxc'

; C$oplanponarb orpuqaremunË SpoHr

; r.rMnynEca.

RETURN ; BnËru In noÂnPorPaMMFI'

KouasÂrt cfleqllaJlbnoro Bo3Bpara rc roÂnporparurrl RETLW k ra RETFIE'

Kolranla RETLW k nporrnoÀur Bo3Bpar H3 noÀrpofpaMMhl c aKKyMyJltrropoM'

3anoJrHeHHbtM t<osçranroÉ k' KouasÂa RETFIE pa3peluaçT rpepbltâgll'{ {oc're

BËIxoÂaI ,É[oÂnporpaMMblHl , tcnonb3yeTcf iÂJI ' IBblxoÀa[r3no.qnporpaMM
o6pa6orxr npepuuanuË. llpuriaep pa6otu:

LOOP

CAI,L PULSE

GOTO LOOP
PULSE

BSF PORTA,O

MOVLWd'10'
MOVWF CNTR

DELAY
DECFSZ CNTR,I

GOTO LOOP
BCF PORTA,O
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INITE ; nporpâMMa {ropvuponattur
; noçJreÂouareluuocrefi u'.t 100 uuny,rrcon

; c nayrofi MexÂy UHMH.
MOVLW d' 100' ; 3arpy:uts B aKKyl\{ynflrop vtrcro I 00.
MOVWF SERIAL ; fiepec,laru B perncrp CNTR coaepxHvoe

I aKKy ltynrrepa. tr4 u uurra-ru3rlpoBarb c,tëtq tt x
; nocneÀollaTeJrbltocTll l.lMnynbcoB,

LOOP ; I-\nrcr rfiopur.rpoBaHuq nocneÂoBarert Hocrl.t
; HMnynbcoB Ha MJraÀ[reM BbtxoÀe nopra A.

CALL PULSE ; flepeùrr.r K Bbtno,'tHeHnto noÀnporpaMMbl

; QopMupoBaHHt llMnynbca.
INCFSZ SERIAL,0 ; llporeparr aKKyMynrrop Ha HyJ'II', ro ecrb

; BbrnoJlHurr, npoBepKy: cSopvupoeano :rra I00
; nunylrcon?

GOTO LOOP ; He c$opr't'rpooano, npoÂo,nxuru $oprvr'rpoBarb.

CALL DELAY ; CepHr ur 100 uunyrucon c$opur'rpoBaHa.

; C$opllupoaarb nay3y.
GOTO INITE ; fiepeùru r $opvnpoaanfirc HosoË

; cepHH HMIyJIbCOB.

PULSE ; flognporpavlta {optuuponauttr
; oÂl4Hor{Horo LIMnyJIbca.

BSF PORTA,0 ; CQoptrnpoearb noJloxnreJlrnsrft QpoHr
;I,rM[y,'Ibca.

CALL DELAY ; C$opuHpoaarb 3aAepxKy.
BCF PORTA,0 I CÔopullpoaarb orpllllarelruuË Qpout

; HMnynbcâ.
DECFSZ SERIAL,I ; flporepnrs ra $optrlt'Ipoeanne 100 HMnynbcoB.
RETLW h'FF' ; Borfiru LI3 noAnpofpaMMbl c aKKyMyrlflropoM

; paBHbrM I I 1l I l l  I, eclu 100 euë ner.
RETLW h'00' ; BuËru H3 noÀnporpaMMbl c aKryMyntropoM

; paBHbIM 00000000, ecrul 100 HMrynbcoB

; cQopt'lupoeauo.
DELAY ; Ilo4nporpantrua @optrtnpoeau?I{ 3aÀepxKl'l.

MOVLW d'10' ; 3arpyrurr B aKKyN{yntrop utlc,'to 10.
MOVWF CNTR ; flepecnars B perucrp CNTR cosepxnÀaoe

; aKKyMynlropa. I,Innqua,rn3l,tpoBarb c'Iërqnx.
DELLOOP

DECFSZ CNTR,I ; BblnonHrrb 3aÀepxxy npu tarronoÉ qacrore

:4  M fu  sa

; I urc * 2 ttotr.raHgu * 10 par = 20 rr,txc.

GOTODELLOOP ;
RETURN ; BuËru K3 rloÀnporpaMMbl 3aÀepxKn.
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KorvranÀa copoca cTopoxeBoFo r:ailrrrepa cLRwDT. KotulattÀa HCnor'Ih3yerct

À,ît o6ttyneHuR cqëlquxa cropoxcBoro raùuepa' PeKoMetlÀyercr llcnonHtrb 3Ty

KOMattÀy rtepe3 ngpr,roÀ BpeMeHH paBlrbll{ noJtoBHIle ÀJIHTenbllocnt cqëta

cropox;Boro mftrnrepa' Cnrauo 3To c reM' qro 3aÂamilIÛlËt netteparop râùMepa

HMeer Br,lcoKyrc nofpeuHocTb, B. pe3ynbTâre vero c6poc Ml,lKpoKoIlTpoJIJIepâ

Moxer trpot{3ofi'rn pattuue npeÀycl\torpeltlloro-Bpel\tetlH'

KorraauganepeBoÀanxlyutnf ipexuMSLEEP'KouauÀaHcnoJ|b3yeTc'ÀJI '
nepeBoÀa MnKpoKoHTponnepa B pexltM c noHHxeHHblrta no'rpe6leH[eM SHeprun.

paoora MI.{KpOKoHTpOnJrepa npûocraHaBnuBaeTc{ AO nofi BneHnfl npepHBaHufl HnH

cpa6arunaunfl cropoxeBoro raûuepa- Tarxe pa6ory Moxuo BoççTaHoBHTb

cHt-HaJIoM c6poca.



OTJIAÀI{A TIPOTPAMM Ii CPEÀI MPLAB

lrr orna4rcu nporpaMM M!rKpoKottrporfl epoB cenefi crsa PIC ucnrul:yercr

nHrer-puponarnrar cpeÂa parpa6orrclt MPLAB. llpn ranycre nporpauvnoù
o6o:roqrcn cpeÀbr Ha ucflortteIIUe orxpbtBflerct oruo (puc. 25). Ortto o6o,roqxra
coÂepxnl nerrru <i0afil>, <PcÀarrupoBattlteD: <Bl'l.qr>, <[Ipocnr>, <Or,raÀxa> lt
<Hacrpofixlt>, Menn <Oaù,r> no3Borfler orKpttBar[, crapLle npoeKTLI 14
co3ÀaBarb HoBbrç. Meuto <PeÀaKTfipoBaHHe> n <<BttÂ> no3noJltlor npoBoÀLtrb
craHÂaprHHe onepaqaH HaÂ reKcToM nporpaMM !l H3MeHtTb HX npeÂcraBneHHe Ha

3KpaHe, a raKxe ynpanrflrb oro6paxeuneM ptÀoM BcnoMoFareJIbHbIX oKoH'

D É - :  4 , $ ù  i i 9  D d E t ; ,

Perc. 25. Ot<no nporpaunHoù o6oloqtcs MPLAB

Merrc <flpoexrD cJIyxI,Ir Ànt ytrpaBJreHrIt ûpoeKrarr'ru. r{epe: ueurc

<Ilpoerr> ocyulecrBJrxercff Bbr3oB MacTepa npoeKToB, c noMorrlbro Koroporo

MOXHO oUCrpO OfipeÀenr{Tb Bce ocHoBrrble [apaMerpbr [poeKrr4pyeMoro

ycrpoficrna Ha MuKpoKoHTponnepe. Macrep flpoer(ToB .(enlrr npoqecc co3ÀaHr{t

npoeKra Ha qerËrpe uara. llepBÉrË urar onpeÂen{eT Tr,r[ M[KpoKoHTpoJ'Inepa,

r.tcnoJrb3yeMoto B npOeKTe, BrOpOù tuAr IIO3BO,tf,et ort6parl TI{n I'rCnOJIb3yeMbIX B

rrpoexre acceu6rrepa, KoMnrr-Iflropa ra c6opqnxa. Ha tperreu tuafe yl(a3blBaerc,l

r.rMfl rrpoeKTa H Mecro Âns ero pa3MeIIIeHHfl. Ha UernëptOM IIIaIe K npOeKTy

Àofian:rsnrcs paHee co3ÀaHuge $afi.tu. B uenro <flpoexr> raK1e npgçyrgrByel

KoMaHÀa acceub.rrnporaul{r I,I cSopru Bcero npoeKTa.

Megrc <OuaÀKaD ao.{epxl'rr KoMaHÀbI, [peÀHÉBHaqeHHbIe Ânfl yrrpaBneul'rt

orra,{rrr.{KoM. B Âaguou Meglo MoxHo Bbl$parb rlln orjlaÀqllKa, a TaKXe

yfipaBntrb ero pa6oroË. BosÀ.toxHo KaK rlouafoBoe' TaK t'I HerlpepÉIBHoe

r.Icnor'lHeHHe IIpofpaMMbl.

Pa6ora c rlpofpaMMoù Haql'{uaerct c orKpblrl'lfl QaÉ,ra npoeNra. flpn :rotr

1rorBJrfieTcr oKHo npgeKra, B KoropoM ÇoÀepxarct{ Bce npraKpennësHrte r npoeKry

$afi:ru. Burdop cooTaeTçrByloulero $aftna acceM6JlepHoro rercra no3BoJIfeT

orrpbrrr, ero B oKHe peÂaKTopa. B pe4aXrOpe BCe CJIyXe6HbIe cJIoBa, trepeMeHnble'
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KOHCTaHTbI tl KOMMetiTApHH BblÀeJ'It l(, l 'Cfl CaOl'l l \ l t ' l  l lael'aÀ4n' KOTOpble Mox(l{O

rracTpoHrr, rtepe3 Mer{ro < Hacrpoilxtl>.

û é ' - i  A r û r . i 1 {  o É i J 1 .  ' $  ( ' l r i \ i i r l i ' i +
j  I  t _ a :

i.:îiiliiii:,:r,riT

iiliirrT:
ia i

Pttc, 26. Ct'tt*tylruur llcnojlI{eHI'ts nporpaMrlbr

Accev6ruponauue nporpaMMbl conpoBoxÂaercrl nof,BJIeHHeM oKHa

<<BrrsoÂ>. B 4anuou oKHe orpaxalorct Bce coo6uennt acceM6nepa o Bo3HI'IKIIIHx

our.{6Kax. flpn orcyrcrBul{ ourn6or rotBJrtercr Bo3Moxuocrb orJraÀKH

[porpaMMbr [yrëM cI{MynHpoBaHHt eë sutno,'IHeHnr' Teryuar l{cnorHceMafl

KOMaHAA OrMeqaercfl crpenKoù-yKa3aTeneM. flpa Heo6xogHMocrl'l ÀolycKaeTct

flpnHyÂr.{TenbHoe I,I3MeHeHI,Ie 3HarIeHLU CqëTrIt,tKa KOMaHÀ qepe3 KoHTeKCTHOe

MeHro B peÀaKrope c npeÀBaptlrenbHoil ycraHoBKofi Kypcopa Ha rpeoyeMyrc

crpol(y.
Ha6nroÀerule 3a paboroi nporpaMMbl ocyu1ecrnnrercfl qepe3 oKHo

<flpoct'rorp> {puc. 26): B oruo [oMelqaK]Tcl trepeMeEHI'Ie, 3HaqeHH{ Koropblx

Hqq6xglul{o HccJleÀoBarË npu BbtnonHegHH nporpaMMst. TaxNe oKHo noiBoJrter

na6lro4arl 3a cocrofiHneM Bcex peruIcrpoB MHKpoKoHTporJIepa, BKJIrcqas noprll

BBOÂa-BbrBOÀa.'flpu HeobxoÂI{Mocrll MoxHo oneparHBHo H3MeHtrb 3HaqeHl',Ifl

IIepeMeHHbIX I4JrI{ perUcTpOB, yKâ3AHHËIX B OKHe ÛpocMolpa.
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oPrAr{H3Au}|fl Bbl BoÂA L{ HOOI'MA UI4 l'l H A Al4 Ciln I ti

{:rr oro6paxerrr4r Hr{oop},raut{!t o reKyr[eM cocro.fllll.ll.l ycTpoËcrBa Ha

1rgKpçKottTpon11epe MOXeT uçnoJlb3oaaTbctt clleToÀltgÀl{blË ÀHcnnefi . O6ut't tto n

KartecTBe 6aSOporO ucnonl3yercn ceMucerMellTHblù CBeTOÂHOÀHblË HllÀtiKalop

(puc. 27). o.qun cuero4uoÀ coo.fBcrcrByer oÂHoNry cerMerrry. I(axÂrrù cerMeHr

HHÀHKATOpâ o6o:Haqae'rcq IâTHHCKOÉ 6yrOoÉ. Bce aHoÂr'r cBeToÀltoÂog

r4H.{HKaTOpa COeÀHHflroTCr BMeCTe, raKHN{ O6pa3oM noiyqaercfl ÀHoÀHaf MaTpI4IIa

c o6uIHM aHoÀoM. tl.ro6ur 3axeqb KaKoË-,'lh6o cerMeHT HHÀHKaTopa, Heo6xoÀHMO

np6!,roxlrTb pa3HocTb noTeHqnallog B nptMo1l HanpauJreurlx K O6ÛieMy aHoÀy H

cooreeTcrBytoqeMy KaloÂy cBeToÀHoÀa. B Uurpponrrx ycTpoùcTBax ofiUafi agoÀ

no;16;rroqaeTcs K J1I.{HHII ngTalg111ero Hanpfl,11eHqfl +58, a KaroÀbt HHÂHKaropa

qepe3 6anJlAçTHbte pe3ucTopbt lloÀK,.lrcqatorcn rc 6y(repHl'lM ?.qeMeHTaN,l. KOTOpble,

B cBoro oqepeÀb, noÀK!'Iloqarorct K perHcrpaM. cocrosuHe pel-nçTpoB

cooTBeTcTByeT OTO6paxaeMoMy cHMBoJIy Ha HHÀHKarOpe.

P uc. 27 . CeeroÀNoÀHrti:i l{HÀl{Karop

oGreÀransr cBeroÀHoÀHr,le HHÂr4KaTOpbr B_ Marpr{uy, MoxHo sopnarapoearr

MHorcpa3p{ÀHbre Àucrneft. oro6paxeHue r{HQopMaLII4H Ha MHoropa3pflÀHblx

À[rc[!'rerx coûprxeHo c npollopqlroHÉrnbHblM yBe,IHqeHHeM KOII'IqeCTBa

penrcrpoB, 6y{eputrx 3J.reMeHroB, oa,uractHrrx conporHBJIeHI.rË. QOpMupoBaHI'Ie

nrofipaxeuur nyTëM 3anl46l{ uuÔOpMaqlrn Ànl OTo6paxeHLIfr. B KaxnblË petllcTp

r.rHÀr,rKaropa r{a Bcë BpeMr oTo6paxegr.6 HA3brBaercfl cmamarccKu,^t. flpfi srOM

Bçe aHoÂbl L{HÀI{KATOpOB COeÀI{HflIOTCt BMecTe E IIoÀKJIIOqarcTct K nIIHI',II{

nr.rTAHHr, a KaTçÀbI Ka)KÀOro I4HÀLIKaTSpA - K CBoeMy pelgcTpy qepq $UrInaCTHbIe

pe3HcTophl u 6y{epnue 3JreMeHTbr. c uelrro cHprxeH}It allnaparHblx 3aTpâr 6bln

paspa6oraH àuuatunltecrcuil rvreroÂ ipoprraaponaar,r,r r,r3o6paxexl.rr{. ÀfiHaMI,r'{ecKEù

raroÀ OanO"AH Ha CBOfiçTBe LIHSpqI4OHHOCTTI 3peu6fl qeIOBeKa. I4:O6paXenr4e'

KOTOpOe HAXOÀ'{TC' fiepeÀ rna3aMH qeJ'loBeKa, B cnyqae ero I4cqe3HoBeHI'{C

OCTaëTCI Ha HertOTOpOe BpeMq B naMtTH I,t BOCnpHHI{MaeTcr KAK $arrnvecrOe n

reqegr.re lll0...ll12 c. MeroÀ ÀngaMgr{ec1oÉ HHÀnKaIIul{ 3aK1pqaercfl B

nocJIeÀoBâTeJIbrroM oToopaxeHr{H Bcex 3HaKOB HA I{HÀHKATOpe. B TeKyIJIfiË

MOMeHI BpeMeHn oTo6paxaeTcr ToJrbKo oÂr,rH pa3p{À, BCe OCTA!'I6H6Ie

r,rHÀr.rKaTopÉI floralueHbl flpr'r pea,rasaqut{ ÂaHHOl]o MeroÀa Bce oÀHoHMëHHËIe

KaTOÀhr trHÀr,rKaropoB coeÀ?rHf,rcrr BMgcre I{ qepe3 6allacrnrre pe3lrcTopbl H

6ysepnue s,.reMeHTbr rIoÀKfioqaroTcfi K perrlcTpaM. AHOÂII troÀKtlloqa]orct K

nr,{HHH IIHTaHHS qepe3 KI}OqeB6re 3neMeHTbI. vnpaeleHNe Kn1oqaMg
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ocyuecrBrflercc or orÂeJqr'Hr'lx perHcrpoB' tr4rr{ropvaum Ânfl o'l'oopaxeHuf

3anHCblBaeTctt n unU'OÀ"''t)) perHcTpl'l' nOCile STOrO B ((aHoAIlt'lX)) perHCTpAx

ycraHaBrHBaercfl coorBercrByr;ull{fi n1Ây11t1"o"y HrrÂr{Karopy pa:pra' Lleper

HeKoTopoe Bpel{'l ltllÂl4Karop racllrct' n ncë noBroptlercr ÂJlfl cJleÂynuero

IIHÂHKaropa. Bpenax top""t" HHÀHKaropa- onpeÀentlerc't KoJlltrlecrlloM

pa3pflÂItocrn ÂHcnJlet' 
tlertl 6o'rurue pa3pRÂtlocrb' TeNt l\lellbuee upenn 61'Âer

roperb oÀuH llHÀuKarop' Bperun oÂrtoro Ill4KÏ Ànt KaxÂoro uttÂnKaropa He

ÀoJlxHo npeBblluarb *p"'*"t*ot' noçre KOTOporo HaquHaercf ?aMerlloe

"'o 
ttËi:#i"illl;. 

" 
no 

" 
çrar, q ec KoM MeroÀe -ô^"J:îï,":ïr 

I ro 6Paxe wtr

"p"""i'"nu'"; 
;*" 28" 8 raqecrBe perHcrp-oB l{cronb3ylorcfl rap&nneJllHbte

noprbt BBoÂa-BbIBoAa'*"*io*ontpo'ntpu' 
cooraeTcrne'Ho B groM cnyqae

KoJII,tqecrBo pasptÀoB a"tnnà" orpanuqeHo KoJIt'IqecrBoM ceo6oÂHutx tropron'

Psc. 28. Crarnqecrnn ueto'4 orobpaxeHltr tlHQopuaunu

. Psc. 29. CraruqecrnË r'aero'q oro6paxeHnt c Écnorb3oÛagr{eM npeo6pa:oaare;reii

C tlgrrn gKoHoMIls csodoÂHntx noproB Moxno l{cnorb3oBarb BHeIIIHHe

npeo6pasooateJlu Koga il3 ÂBoI{tIHoro KoÀa B KoÂ ceMficerMeuTnoro HHÂHKaTopa'

'Tarure npeo6pa:ona'relu Moryr BblrlolluflTbct Ha 6a:e oÂnoKparno

;;;ilil;;t* my' B 3roM crvqae ÂJrn KaxÂoro u''ull*aropa

pe3epnllpylorcfl roJIbKo qerblpe JIIIHHI{ nopra (puc' 29)'



Cxeua ÂHcnnefl  c ÀHttaMHqecrcuv o' lo6paxelt l tcM I ' l l i (hopNtcul lr t  I lpt ' lBe^etla

rra puc. 30. flpr ucnoJ,lr,3oBaHutt npeo6pa:orarenq KoÂa u gerrrnQpalopa NleroÀoM

ÀHHaMHqeCKOil uttÀHraqus Moxllo yIpaBntrh uecTHaÀqarllpa3ptlÀllblM

rrr{ÀHKaropoM c noMoulblo oÀllofo BocbMHpa3ptÀlloro nopTa (puc. 3 I )'

Psc. i0. .{nnav nvecx tt i.t rrtero.{ oro6paxeHllr HnQopltaquu

A,rropuru pa6orbl llporpaMMbl, BbrnoJ'InttclueÉ Âauaunqecroe

oro6paxeuue r.ru$opuauua, cocrollr B cJleÀyrcu{eM:

l) B nopr <A> sanncarf' KoÀ cHMBoJIa nepBol'o I'IHÂHKaropa;

2) Vcranonnofi parpxga B0 nopra B <laxeqç> nepeatù I{HÂHKarop;

3) Bnr.qepxarb nay3y À.ilr oro6paxeHl'lfi cI'IMBona;

4) Iloracr,rrr cHMBoJI Ha lrepBoM [IuÀI,lKarope c6pocoM pa3ptÀa B0

nopra B;
5) flortopr'rrb nyHKrbI I - 4 Âff Broporo HHÀI'IKaropa.

flpeo6paroranrae ÀBour{flofo KoÀa B ÀBo}IqHo-ÀectrI'IqHËIË Moxgr

BbrnoJrnflTbcr nporpaMMntIM MeTOÂOM. À,'lg 3loro I{cnol63yeTct ra6:ruqa

nepeKoÀr.rpoBaunr (ra6n. 2). Ta6nrar{a cocror,rr H3 fiocneÂoBare"nnnocru 6aË'r,

KaxÂbrË rr3 Koropbrx coorBercrByeT KoÀy cltMBorla. Tafirulqa pA3Meu{aerct B

rraMtrH, HaqLIHaf, ç HeKoroporo 6a3oBofo aÀpeca BASE. Hor,aep 6aËm

CeMLtceIMeTHOTO KoÂa r rafillrqe cooTBercTgyeT ÂBoHqHoMy t{Kc1y. ABo1aqgoe

irI,tcno, Koropoe rpeSyercx oro6paru'rb, cyMMl'{pye'rcs c 6agoeblM aÀpeÇoM.

floly'reunrtfi aÀpec yra3ËIBaer Ha paçnoJIo)KeHHe coorBercrBytorrlero

ceMI,rCefMeTHOt O KOÀa B [aMtTI,I. TaXAlt O6pa:ona, Ànt nc1loJ1b3oBagllt

nporpaMMHoro nepeKoÂl,tpoBaHl,ln fiOÀI1porpaMMe oTo6paxeHnt cIlMBonoB

Heo6xoÀr,rMo 3Harb 6a3oBbrfi aÀpec TaonHqbr. flpuHnuat gooavurrÉ KoÀ tIlICJIa,

noÀflporpaMMa cKJIaÀhIBaeT efo c 6a3oBbIM aÂpecoM ra$nullbl 11 cqHtltsaer 6aiit

ro nonyqeHHoMy aÀpecy. flo,lyuenHblfi 6aftr BblBoÀHrctl ueper nopi ua

14HÀIIKATOP.
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'fn6rrurta 2

l-a6iu iltlr Itt

A4pcc n la6lutle

Cttrctt(ctttle/
or)6paxaeMa,l

rruqpa

7-ccructlrnrtù roÂ/
abcdefg

BASE
BASE+I
BASE+2
BASE+3
BASE+4
BASE+5
BASE+6
BASE+7
BASE+8
BASE+9

0
I
2
3

5
6
7
I
9

l l l l l l 0
0l 10000
I  l 0 0 l 0 l
l l l l 0 0 l
0 l  r00 l  I
l 0 l  l 0 l  I
t O l l l l l
I r 10000
l l l l l l l
l l i l 0 l l

Pnc. 3 1.,{nxarnluqecKltfi MeroÀ c Hcno,'II'3oBaHfieM ÀeÛll{paropa ll npeo6pa3oBarent KoAa'

' . {u r ravnvecKl {ËMeToÂoTo6paXeHI , I ' I . IHÔopMaI {g} r f lBJ I 'eTc 'HaI , I6o Iee

SKOHOMHbIM C TOITKH 3peHHf an[aparypHblx 3arpar' Ho rpe6yer 60lee c'noxuofi

nporpaMMHofr peaJ'{I'flauHI'I' Kpoue TOrO, fipu HeÀocrarorrHoÉ

npoI{3BOAI{TeJIbHOCTI'I. MflKpoKoHTpoJlnepa' MOXer Ha6nrcÂaTI'Cfl MHEAHH9

nuno.4uuofiEHÔopMaqHI,IHaÂI{cIIIeft'qToMoXeTcKa3blBaTbc'HayToMJI'eMocl]H
onepaTopa.,llpn guuauilqecKoM oro6paxeHlll'l l{HÔopMaIInI{ MI'lFaHI'le raKxe

M0)fier Ha6nroÀarbcr, ecrl{ B KaqecTBe HCTOqHHKa cBeTâ [ICnoJIb3yIOTCt

JIIOMI,IHCCUEHTHbIE JIAMIIbI'



OOPM 14 POBAIl H E 3llVl{ORblX C!f f HAJIOR

Â,qr $opuuponarrurr 3ByKorlhrx crtrHaJIoB Moxno Hcnorbsonarb
Marorâ6apurH bre rr be3oSJleKTpHqecKHe H3nyqaren H. I4:,ryuare,r r noÂKrrotrâercr K
oÀHoMy 1{3 pa3p,rÂoB flopra Mt{KpoKor{rporrnepa. floÂr.flro.reHlte noxer 6srru
Br,rnoJlreuo veper 6y{leprurir l.[o'{errr }rnn uanpflr\.ryro (puc. 32). Bropoù nurnog
H3Jryqarerfl noÂKrroqaercr K (3eMfle)) Hnrr K nilTarou{eË rnsuu. .[,,rr noÀavu
3ByKoBoro cnrH{ura Ha BbrxoÀe MHKpoKouTponnepa (ropr,arapyerct l.tunylr,cnsrË
cHFHa,t c qacroroù 300...1500 I-u. Àrr yBeflut{eHut rpoMKocrr4 3nyqannt
rr3nyqareirb Moxer 6urr' noÀxnrcrreH flap€urnelrbuo HHaepropy,

Puc. 32. floÂrmoqeuae nbe3og:IercTpnqecKoro tt3Jlyqarert

B Heroroprrx c,Tyqarx 4rr Qopur.rponaHafl 3ByKoabtx curH€utoB Moryr
r{cnoJrb3oBarbÇr M€uroMorrlHble ÀilHaMHrIecKI,te l,I3nyqare,rH. B otol,t cJ'lyqae K
BbrxoÂy MHKpoKoHTponJrepa HattpflMylo Hnl{ vepe: 6y$epHbtfi 3neMeHr Moxer
noÀKJltoqaTbcr ycH.nnrelrnufi KacKaÀ, Harpysrofi KoTopofo flBJ'IfieTcfl
ÀI{HaMI{qeCKat roJIOBKa.
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14 CnOJIb3OIIA H H E ÀATq 14 l{() B v fJtA rloB() POTA

B ra.teCrne ÀATilHKa yrna noBopoTA MoXtlO HçnoJlbsogarb nepeMellllble

ConpoTHBneHr4t. yron nOBopoT'a non3yrtKa cqnpoTHB,'lelIHfl npgnopqgoHâ.;teH

3Haq€HHIO ConpoTHBJIeHHq. EC,'IH COCTABHTr I43 conpOTHBJIeHHt H ëUrOCrU

HHTerpHpyrotuylo uenoqKy, ro BpL'Mfl 3apfl.ll'iH )',toù qcnoqNu 6yaer

nponopquoHAnbHo 3HaqenHIo conpoTuBneHHfl, a 3uaqHr: ll yrny nonopora. Cxeua

Uenn nOra:arra Ha pHc. 33. Peructop Rl orpaHraruBaeT MIIHI{MaIbltoe 3l lar lel lne

COnpOTûBneHHfl npu KpaùHeM BSpXHHM no.;1olreHllu non3yHKA nepeMeHfiofo

pe36cropa. I4uauua,lngaunfl naTqr.rKa yfJla noBopora jaKnoqaeTcn 
,B 

nepeBoÀe

pa3pfÀa nopTa, K KOTOpOMy noÀKJIIOqeH ÂaTqHK, B pexHM BbIBOÀa HHqOpMAUUH l',I

3anHcll B Hero eÀuHHlIbI. fIOC:re 3Toro KoHÀeHCaTOp 3aptxaercf,. IIpu

Heo6xoÂr,rMocrn onpeÀeJleHHt .yFna noBopora pa3prlÀ nopTa nepeBoÀI'tTct B

pexnM BBo.4a. KoHÀeHcarop HâtluHaer pâ3ptxarbcfl qepe3 Rl u R2, Bpenr

pa3ptÂa 6yaer nponopuHoHaJlÉHo yfny noBopora.

uc. 33.,{aruux Yrna noBopora

,{arvr.rrn yruIa noBopora MoFyr l{cnorl3oBarbct Ànt ollpeÂeneHlrt ypoBIUl

xr{ÀKocTl.r B pa3IUtIHbrX U}ICTepHaX C 11OMOtqËrc IOIIJIaBKOB, Ànf yKa3aTeneË

EAnpaBJreHr{r, ÀJr{ ycTpoÉcTB BBOÀa r.rHÔopMaur,ru orreparopoM, rÀe Kâx(ÀoMy

3HaqeHI{tO yrna 11OBOpOTa CooTBeTcTByeT 3gaqeH!{e BBoÀI{Moù LIHQqpMaIIHI'{.
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BB0Â HHOOPMAqH14 C l{, ' lABHATyPbl

Atrx pyqr{oro BBoÀa rlr$opl,raqun Bo npeMr{ pa6ofrt ycrpoùcrna

Hcnonb3yeTçfi r(JlaBHaTypa. K.nanuarypa MoxeT crpol4rhcq no pa3HbrM cxeMaM.

Hau6onee npocrofi cxevofi rBJltercr noÂKJrroqeilrre pa3prÀoB nop'ra
MHKpoKoHTponnepa, paGo'rarou-1ux Ha BBoÀ, qepe3 ToKoorpanHquBarouHe
conporntrfleHufl K Hcror{HllKy rrr4raHufl H qepe3 KHonKH K 3eMJre (pnc. 34). Ilopr
nporparvrMHpyercf ÀJrr pa6orr,r ila BBoÂ. Ilpra Heo6xogHMocfl.t noJ'lyqeHHq ÀarrHblx
c KnaBuarypbr cr{r4ruBaercr rlH(ropuauurr H3 nopra. Hy.nenoil parpna 6yaer
coorBercrBoaarb HoMepy gaxaroË KHonKH. HeÀocraror ÀanHofo
cxeMorexEprqecKoro peueHue * B r{cnoJrb3oBaHH14 trHcna p€BptÀoB nopra,

paBHoFo qHcny KHOnoK KnaBr4aTypbr. Kporr,|e roro, HaxaTHe H oTÛycKaHHe KHorIKrl

corrpoBoxÀaercr raK Ha3brBaeMbrM <Àpe6errou KoHTaKToB>), qro Bbtpaxaerct B

Surccaqur.t Mlrl(pot(onTponnepoM JloxHr,rx Haxaruù KHonKu t{3-34 Bo3HHKHoBeHHt
KoporKnx r,rMrryJrbcoB npn 3aMbrKaHHH H pa3MbIKaHHI,r KoHTaKToB. lStx
rlcK,'rrcqenuq flBJrenlrn <Âpe6erra KoHraKToB)) nporpaMMxbtM MeroÂoM onpoc

cocTorHr,rr KnaBuaTypbr npoH3BoÀr.tTct HecKoJIbKo pa3 B TeqeHHe 3aÂaHHOro

npoMexyrrca BpeMeHr4, HanpuMep, B TeqeHt{e 0,3 c. Ecru xaxÀrril onpoÇ B

TeqeHne Àaunora BpeMenlr 6y4er Àanarb oÀaHarcoestir pe3yabrar, To

npHHLIMAeTCt pelueHr.re, qTo KHOTTKA Haxara.

Pttc. 34. floocrefiuraq KHonoqgar KlaBl.rarypa

Atrt 3KonoMHoro lrcrtoilsroBaHllt pircptÀoB noproB npllMeutercl

Marpr.rrrnoe nocrpoeur,re K,rraBr4aryp. Hanpauep, ÀJIt KJIaBLIarypH c tII{cJroM

KHonoK, paBHbrM 16, ncno.irnsyerct Marpuqa pinMepoM 4x4 (pttc. 35). 9errtpe

pa3pflÀâ r.{cno,rb3yerct Àilt cKaHrIpoBaHI,It{ KH0II0K, qerblpe * Ànt BBoÀa

uu$opn,taunr,r o Haxa-roù KHonKe, ITuuwu, noÂKnloqeHHbte Ii pa3prl,llaM Ha BBoÀ.
qepe3 ToKoorpauutlutsaruu{rle conport{BJleHaq coeÂI,rHenbl c ltlnreË nwratrfl.

CrcaHupoeanue npon3BoÀHrcfi tropa3pfiÀHo, ro ecrb B oÀHH MoMeHr BpeMeHt{

nccneÀyerc{ cocroflHl,re KHonoK To,'tbKo s oÀHoù crpoKe Marpnllbl. .ftr:roro Ha

JII{Hr4IO CrcaHI{pyetttOfi CTpOI(t{ BbICTaB,rteTCf, ,rOrU.IeCKI.IË HO,'Ib, H8 OCTAnFHbIe

JTHHI,Ii{ BblcraBJlnlorcl gÀI{HHIIIL floclç s'roro [poI{3BoÂI4Tct c{HTr,IBaHI4e

ua$oprraaqun H3 pa3plÀon, [oÀKJrIoqeHHbIx x crorduatt MarplTIIbI. Ecllt xnonra

Haxara, To B coorBercrByloueM pa3psÀe notBuTct nolr. Taxuu o6pa:ou,

noflyqâIoTc{ ttouep croloqa H HoMep crpoKLI, rlo KoTopbIM BËIqHonflercf, HoMep
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rraxaroù KltonKH. !r'rr , ycrpartettlu .Âpe6erra
nporpaMMllblM MeTOÂON| npolt3BoÀl'lTct MlloroKpaTlloe

pa3plÂoB cror6qoa.

K()rrraKToB KnABHATypbl

cqH rblBal{l{e cocTofl tlHt

Pnc' 35. MarPuvttar KraBIrarYPa

flporpauuHrrË ueroÂ ycrpaHeHHr Âpederra KOHTaKTOB ceseau

C TTOBbIIUêHHbIM Hcnonb3oBaHl,reM BpeN,leHHbIX pecypcoB Ntl'lKpoKoHTponnepa' B

pe3yJrbTâTe qero o6uee oucrpo4eilcrerae cHcreMbt Moxer cyuecTBeHHO

cHHxaîbct.
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il ocrpû u Ë{ t{ it ycr' ;}û fô c'îF y IT [,A Bi't E [f t4 tf

B o6rqeu cJ'lyqae ycrporicrno ynpaaJlerrur ua 6a:e MnKpoKonrponnepa
BKJrroqaer n ce6r rta6op ÀarquKoB, KoMMyrarop. arralono-qu$ponoù
npeo6pa:onare,rs, gucnlefi, Knanuarypy, ycrpoficrno {ropuHpooanrr
ynpaBnrlouero cHFHara (puc. 36). C noitroulsru Àârqr4KoB onpeÀerrercr rcKyqee
cocrotHHe ynparnfleMoro o6r,erra. Kovuyrarop noÀKrtoqaer K
MHKpoKoHTpoJ'r"lepy coorBercrayrculuù Âarqr,lK r{a BpeMx ero KoilrpoJ'rfl. Aun
npeo6pa:yer asaaorobufi cHnrÉlJl ÀarquKa o gronvnnrù KoÀ, ÂscnneÈ
oro6paxaer rer(yuee cocrorHl{e cr.rcreMbr ynpaBJreHHf, tt odrerc.ra. C noiraourlro
KJ'Iannarypbr BgoÀtrcr napaMeTpbr, H3MeHârou{He pex[M pa6orrr ycrpoËctaa.
vcrpoilcrno (lopnrupoaanrar ynpagn,rrctr]ero cHrH€ula $opunpyer cHfHzulbr,
nepeBoÂrrrlHe o6r'ercr n rpe6yerrroe cocrolHHe B coorBercrBt4H co 3HaqeHr.trMu
ÀATqHKOB.

Pnc. 36. Cucrew ytrparnenr.tr o6rerrou tra 6a:e unrporourpolrflepa

B ra.recrBe nprlMepa ycrpoùcraa ynparnenllr paccMorpr.rM ycrpoùcrso
KOHTpO!"rf reM[eparypËr H ÀaB!'reHHr xagxoc'reË B ÀBr4rareJre BHyrpeHHero
cropaHrlt. (Dynxqnoua,rrHar cxeMa ycrpoËcrea npnBeÂeaa Ha p1c. 37,
YctpoËcrno rocrpoeHo na 6ale Mur(por(oHrpoxnepa pICl6F84. llopr B
M[rKpoKoHTpoJrJrepa !{crroJrb3yercr Ânf BBoÀa HHoOpMArIr4r.{ c Àarr{fiKoB. rlopr A
LlcnoJrb3yercr Àrrf, BËrBoÀa nuQoprraaqru. llepnrre ÀBa puuprÀa flopra yrpaBnrror
KOMMyTaTOpOM, CneÀyrcqr{e q€Tbrpe pa3ptÀa [peÀHa3HaqeHbr HHÀr{KarI!{u.
CeÀruoft pa3psÂ Qopullpyer yfipaBnrrorrlufi curHa,r ÀJrr ÀBurare;rr. HHÔoprilaqlrr
o reMneparype oxJraxÀarcueË xnÀxocrr{ r,{ ÀaBJleHVrl MacJra nonyqaercf, c
ÀarqnxoB reMneparypbr r.r ÀaBneHHx. Bu6op reKyrqero Âarqura rrpoucxoÀr.rr
ycr:auoaxoË nepBoro r.rJrr,t BToporo pa3prÀa nopra A MuKpo(ourponnepa.
HanprxeHre Àarqr.rKa qepe3 KoMMyrarop fiocryraer na AI-[I a upeodpa:yercr e
4oou.rHuË KoÀ. KoA reMrreparypbr r,rJrr,r ÀaBneHHtr ctrr{TbrBaeTcfl
Mr'rKponoHrponnepoM B rropr B, floc.ne o6pa6orr<N rHaqenlrfi reMneparypbr rr
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ÀaBflellutl MlrKpoKollrpoxnep npltltl'lMael petlletlHe ()6 ocralloBKe ÀBHrâTeJIt I'lilH o

nfooor*au"r' e.o pa6orr,r. flpn HopManbttblx 3tlaqellltflx reMn€parypbl 14

ÂaB,lertut 3axuralorct 3eilëHble c8eroÀHoÀbl' flpr'r BblxoÂe 3Haqetluù \a

ÂoilycrHMble [peÂerbl SaxHI-aIOTCff Kpact{ble cBeT0ÀH0Àt',l Eclu npuuuuaercr

peueHile 06 ocTar{oBKe ÀBr{rare,lfl, ro ycTAllaBIHBaerct ceÂbMoÉ parprÂ nopra A'

flpu erolrl 3axHraercfl xpacurrË cBcroÀHoÂ (ÂBurirrcnb ocralloBJlcH ))'

s

0)

o
o
s

o

'5

Y

J . J

Puc. 37. OyHxuaona'nsHat cxel{a ycrpoÉcrBa KoHrpont

Alropnrla pa6oru ycrpoËcrna KoHTpoJtt npl'I BbtKnIoqeHHoM ÀBl{rarene

BKJûOqaer cneÀyrouHe ÂeBtTb nyHKTOB'

Cqurnrsaetcq 3naqenue oxnaxÂatouleû xugrocru To*;

3ua.legue To* coxpaulercf, B rlaMtrTl{;

3saqeune To* cpaeHueaerct c MaKcI'tMaJlbHo Bo3MoxHblM 3HatIeHHeM

T"u^l 
fcr 3enëH6rù cBeroÀHoÂ

Ecllr To* B HopMe' To ecrb To*(Tru*, To 3a)I{I4rae1

(TeMIIepaTypa ABl{raTenfl B HOpMe), r'r anropllrMJABep[Iaer pa6ory;

ECIU rnaqeHHe Tox IIpeBbIlIeHO' TO ecTb To*)T"u*, TO BbIÀepXI{BAeTCf,

flay3a;
Ilonroprercr ctIHTbIBaHI're reMleparypbl oxnaxÀatoqefi xngrocttl To*;

3naqegne To* coxpauxercr B naMtru;

3naqeH[e To* cpaBHueaercfl c MaKcI'lMaJIbHo

T"""i

BO3MOXHbIM 3HAqEHHEM

1 .
2.

+.

5.

6.
7 .
8 .

9. Egrn 3HaqeHI{e To* noeropuo rrpeBlllueno' To

Qopur,rpyercr çr{rnart (ocrauoBra ÀBurarentD fi

cBeTo.[uoÂ (ÂBl4raTenb neperpeT))'

E;ror-cxerr.ta aJ'IfopI'ITMa H3o6paxeua na puc' 38'

eCTb. To*)Tun", TO

3axl,{raeTctl KpacHblfi



Pgc. 38. E,ror cxerra a,rropurua pa6oru ycrpoircraa 4o 3anycKa ÂBfirarenc

[Ipu pa6orarouleM ÀBnrarene ÉurropnrM 3arlnKJlr.rBaercr Àlr BbrtronHeHnt
nocTo{HHoro KoHTpoJrr TeM[eparypbt r{ ÀaBreHHfl ,

l, Cqurusarcrcr 3HaqeHHr reMleparypbt oxnaxÀarcuefi xlrgxocru To* u
ÀaBreHur Macna P";
3naqenrag reMneparypbr Tox H ÀaBreHr,rfl PM coxpanrtorcr B naMrrrn;
3saqenar reMneparypbl To* fi ÂaBnenltr Pu cpaBur,rBarorcx c
MaKcHM€lJrbHo ÀonycruMblMu 3HaqeHHrM T"u^ u Pu;n;
Ecrn gsaqegnr B HopMe, ro 3axr{farorc{ 3eJrëHbre çBeroÀr,roÀbr
(ÀaBJteHHe MAC,la B HOpMeD H (TeM[epaTypa ÀBr4rarenr B HopMe)) u
KOHlpOnb npoÀoJrxaeTct, To ecTb npoHÇxoÂr.tT Bo3Bpar x uynxry l;
flpr npeesrureuuu 3HaqeHHù uarcnua,rrnrrx ypoauefi BbrÀepxnnaercr{
nay3a;
flpouonogurc[ rloBropnoe cql,rrbrBaur{e n coxpaueur,re sHa.reHr.rfr
TeM[eparypH To* n gan,reHnx P*;
3ta.reu[s reMneparypbr To* u gaeleunr P, nonropno cpaeHt{Bar.orcfl c
MaKcHMtuIbHo Àotrycrr.tMbrMfi 3HaqeHHtM T"u" H P",;n;

Ec,ru xanoe-ln6o ur aua'{enuË saxoÀflTctr BHe HopMbr, ro $oprul,tpyercr
cI{rHaJr ocTaHoBKI,I ÀBLItaTeJTfl (OCTAHOBKa ÀBLIraTeJIr)), 3axr,rfaroTcf

KpacHble cBeToÀI,IoÀbr B cooTBeTcTBr,rH c IIpeBËII[eHHbIM 3HAqeHHeM

TeMnepaTypbl lrnH ÀaBneHHr;

2.
J .

4.

5 .

6.

8.
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9, Bcrr.l nonTopltoe tt3MepetlHe tre Àaër orKllotlettHù napaMerpoB

rropMr't, To npol'lcxoAt.tr Bo3BpAT K HallaJty anrcpurMa' r nyrrxry l'

Brou-cxeua ulropurMa H3o6paxetla tra puc' 39'

Pqc. 39. Elox-cxeua alropnrua pa6orrt ycrpoftc'rea npu 3aflyuennoM ÀBl{fareJle

.[,zuree flp]IBoAI'Ircâ nporpaMMa pa6otu uurpoKourponnepa Ha acceM6nepe

Ânt peanl'I3aIII'tH OIIHCAHHbIX BbIUre €uropl',ITMOB'

LIST

-CONFIG

INCLUDE

P:16F84

03FFIH

<PI6F84.INC>

Vrcatusaerçl run.
MlrKpoKoHrpoJlnepa' ÀJrt Koroporo

HarrlrcaHa rlporpaMMa.
Konsurypawr : 6ut :aulr'I'rr'I

BbrKJIIotIeH.'WDT nlr llo.ren,

f eueparop- cmu.naPruuË XT'

; BKJtIoqI.{Tb ocHoBHbIe otrpeÂeneul'It

; Ânf, MHKpoKoHtPomePa 16F84'



; Pe3epBupyeMbre flrreËKrr nar\trrrl Ànfl Bityrperrtrx IepeMerrrrbrx

coUNTER,J
DELAY

STOP

PRESSURE

TEMPER

P_RED

T-MAX

P-MIN

START-ENG

EQU IJ '10 '
EQU D '10 '

EQU D'3',

EQU D'0'

EQU D'o'

EQU D ' l '

EQU D'127'

EQU D'127'

EQU D'3'

EQU
EQU

l-l'0C' ; Cqër.rt{x ur.rxna no j.
l- l '0D' ; Cqërqux noÀnporpaMMhr 3aÀepxxu.

; Onncauue ucnonr,3yeMbrx KoHcrar{T.

J
D

P CREEN EQU D' l '

T_RED EQU D',2'

T GREEN EQU D',2'

; Ha.ra,truoe 3HaqeHHe cvërunra i.
; Ha.{aJrbHoe 3HaqeHtte

; cvërvuxa iaÀepxr(H.

; Houep pa3p,rÀa cHrHaJIa

: (ocTaHoBKa ÀBHraTeJ'lt)).
Honaep pa3prÀa Àlt
Bbr6opa ÂaTqHKa ÀaBneHr4fl .
Pa:pr.u ycraHoBr'ren.

Houep pa3pflÂa Ànfl
auoopa ÂarqHKa reMneparypbt.
Parprg c6poueH.
Hor'lep pa3ptÂa KpacHoro

; cBeToÀr.{oÂa (ÀaBJIeHne

; Mac,ïa cHExeHo)).

; Paspxa ycraHoBneH.

; Houep pa3p,{Âa serëHoro

; cBeToÀHoÂa (ÂaBreHI{e

MAC,'ra B HOpMe>.

Pa:prg c6poueH.
Hortaep pa3pflÀa KpacHoro
cBeroÀHoÂa (reM[eparypa

; ÀBI,rraTeJIg lrpeBËrl[eHa).
; Pa:pr4 ycranoBileH.

; Hort,tep pa3pfiÀa 3enëHoro
; cBeroÀr{oÀa (reMneparypa

; ABHraTent B HopMe)).
Pasprg c6poureH.
3uaqerrne Maxçt{Malrbgo

4onycruuoft reMneparypll

ÀBLIraTentr.
3naqenae MriHIIIda,TbHo

ÀonycTl,IMoro ÂaBneHHt
MACIa.

Houep pa3prÀa

Ânt 3alycKa ÀBI{raTeJItr.
flpn c6poruennoM pa3prlÀe

nponcxoÀr,rT 3allycK ÀBI{fATeJrt,

55



ORG OXOO
coTo sTARl'

START
CLRI. PORTA
CLRF PORTB
BSF STATUS, RPO
M O V L V /  B ' l l l l l l l l '

MOVWF TRISA

BCF STATUS, RPO

; flporpaMMa flepBoro arfopl4rMa.

AlSTART
MOVLV/ J

MOVWF COUNTER J

LOOP_J
CALL CHECK T
ADDLW H'OI'

BTFSS STATUS,Z
GOTO A2-START

CALL DELAY
DECFSZ COLTNTER_J, F

GOTO LOOP J

BSF PORTA,STOP

BSF PORTA,T_RED

; flo4nporpauMa npoBepxu reMrleparypbl'

; BuxoÀsoe 3HaveHHe rloÂtrporpaMMbl coÂepxllrcl B aKKyMyntrope'

; Ecnra W=FFh, to teuleparypa flpeBblluena'

; ecrH w=0, ro reMneparypa B HopMe'

56

AÂpec navmu tlaqana nPorPaMMbl'

ilepetiru B ttaqaJlo ttporpaMMbt.

Oqucrltrt noP'r A,

Oquçruru nopr B.

Brr6parr crptrtrtuy naittflrrl

floueçtntu B aKKyMYnt{rop
naacry pa6oT ot nopra A.

llepeuecrlt MacKy rl3 aKKyMyiltropa

B ynpaBrfltotquÉ peructP nopTa A,

ycTaHoBI,lB TeM CaMbtM ero pexl'lM

padorrr Ha BbIBoÀ.

BepHyrr crpannuy flaMtrll'

3anncatt B aKKyMY,'ltroP

Haqar bHoe 3HaqeHHe cvërvnra j '

Coxpaunrr 3To 3Haqeuue
g s,{eifue rraMtrl4 cqërqnra'

C,tt,rrarr 3HaqeHI{e reMfleparyptil.

flponepurr 3Harrenrle

reMneparypbl Ha BbIxoA

3A ÂOnycrl,IMble npeÂenbl-

Teuneparypa B HoPMe'

nepeÈtru Ko BToPoMY aJIroPI'rrMY.
(Doprnt tpoaaHl{e rray3bI.

vtrreurruaeu 3Har{eHHe

crërvr.rra j Ha I.

Ecrn cqër He oKoHlIeH, rIoBTopHTt'

r.r3MepeHHe TeMfieparypbl'

llpu ecex H3MepeHHtx reMneparypa
BbrrrrJla 3a npeÂeJrbl ÀOIIyCTI4MO|O
3Haqen[t. cQopuuponaTb cI',IfHaJI

6:rorupcnxtl 3aIIYcKa ÂBnrsrerq

; (ÀBnraTeJIb ocTaHoBJIeHD.

; 3axe.m rpacnrrfi cBeroÀI{oÀ

; (reMflepaTypa [peBbIuJeHD.



MOVF

SUBLW

MOVLW

BTFSC
RETURN
MOVLW
RETURN

MOVWF

LOOP_D
DECFSZ

GOTO

RETTIRN

PORTB,W

T_MAX

H'FF '

STATUS, C

H'00'

DELAY D

DELAY-D, F

LOOP D

; IloÀnporpaMMa {)opMr.rpoBaufi q 3aÀepxKu.
DELAY

MOVLW D

CHECK-T
BCF PORTA.TEMPER I fkrÀxlroqHtb K MnKpoKourpo,rJrepy

; ÀarqHK reMnepaîypbr.
; 3arpyruru B aKKyMyntrop
; 3fi allcHHe TeMneparypbr.
; Cpanrrurr, 3r{aqenue reMneparypbr
; c MaKcHMAT'Ir,HO ÀOnyCTI4MbrM.

; flogroroeurbct K BbIXoÀy H3

; noÀnporpaMuur c anapufiusrnr

; 3Har{eHHeM TeMnepaTypbr,

; Ecna reuneparypa npenbtueHa,

; ro esliiru H3 noÀnporpaMMsr.

; Ecrra rerr.lneparypa B HopMe,

; eurfiru H3 rroÀnporpaMM[,r c

; aKKyMynrroporu W:0.

; 3arpyrnrs B aKKyMynflrop
; HaqanbHoe 3HaqeHlre

; c.rëruura 3aÀepxKu.
; CoxpaHarr HaqÉLrrbnoe 3Haqenr{e
; n rvefire naMrrn cqërqlrra.

Vl,reHrmtlrr 3Har{eHHe
csërqura ra4epxxn ua L
Ecru c,rër He oKoHqeH,

IIOBTOpI{rI' ÀeKpeMeHT.
3agepxxa BËrnoJrneHa,
BbrËTH n3 rroÀ[porpaMMbr.

; llogrcrrouurr, K br]rKpoxouTpoJl,'Iepy

; ÀaTqI4K ÀaBneHUt.

; Cuuraru 3uaqeHr{e ÂaBneHHt

; B aKr(yMyJrrrrop.

; CpanHutu ÂaBJIeHLIe c MI,IHI,IMaJIIHo

; Ào[ycrr4MbÏM 3HaqeHI{eM.

; flogroroerrhcr K BbrxoÂy

; ç aBapHfiHËIM 3HaqeHHeM ÀaBJ'IeHI4f,.

; Eclu yponenb ÀaBJreHut

; flognporpauMa lrpoBepKu ÀaBJreHHt MacJIa.

; BËrxoÂHoe 3HaqeHHe lloÀflporpaMMbr coÀepxHTct B al(KyMyntrope,

; Ecnu W=FFh, ro ÀaBlesue cHfixeHo,

; ecrn W=0, ro ÀaBJTeHHe B HopMe,

CFMCK-P
BCF PORTA,PRESSURE

-MOVF 
PORTB,W

SUBLW P-MIN

MOVLW H'FF'

BTFSS STATUS,C
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RETURN
MOVLW Ft'OO'

RETURN
;
; IlporpaMMHafl pea,lru3aun,l Broporo

A2-START
BCF PORTA,START_ENG
CALL DELAY2

A2_LOOP
MOVLW J
MOVLW COLTNTER_J

LOOP-J2
CALL CHEK T

ADDLW H'01'
BTFSS STATUS, Z
GOTO PRESSURE M
MOVLW H'OI'
IORWF FLAG, F
BSF PORTA,T-RED

PRESSURE-M
CALL CTTECK-P
ADDLW H'01'
BTFSS STATUS,Z
GOTO GREEN-CFIECK
BSF PORTA,P_RED

GREEN-CHECK
IORWF FLAG, F

l rH)l(e Âonycrf iMoro,
ro nrru:iTn u3 noÀnponpaMMl't.

Ec,,rH yponetts ÀaB,ïet{Ht B tlopMe,

To 3anucarl B aKKyMyJIflToP W=0

; u nrtilru.

ajrropHTMa.

; 3anycru* ÂBtararenË.
; C$opuaporarb 3aÀepxKy,
; B Teqeuue roropoË npol{cxoÀl,tr

; 3anycK ÀBHraTenq.

; CoxpaHnrs s rqeÉre cvëruuxaj

; erc HaqaII'HOe 3HaqeHI'Ie.

; llpoaepurs reMneparypy

; ÂBrrnaTent,
Ec,rH reuneparypa B HoPMe,

nepeùru K trPoBePKe ÀaBJIeHHrl,

HHATIE YCTAHOBI{TË QNAI' ABAPHH.

3axeqn rpacnltù cBeroÂHoÀ

; (reMneparypa [peBbIIIreHaD.

flposepurr ÀâBneHue MacJIa.

Ec,'ru gauleuue B HopMe,

He r{3MeH[Tb cBeqeHKe HHAUKATOpOB.

Ecln 4aueHne npenbllueuo'

To 3axesb rpacnrtË cBeroÂuoÀ
(AABneHLre fl peBbllueHo)).

; Ecnn Snar He ycraHannI{BâJlcf,'

; TO ecrb I,I ÂaBreHfie, fi TeM[eparypa

; Ê HopMc,

; ro 060Ërl.{ IroBropHy}o [poBepKy'
HHA'TE YMEHbUIHIb 3HAqEHI,IE

KO,'II,ITIECTBA OCTABIIII{XCf,

rsuepennË xa I
[r npoBecrl{ rloBTopHble I'I3MepeHI'Iff .

; Ecrn sce I{3MepeHI{t nPI'IBeJIH

; x anapuËustM pe3yJlbraraM,

BTFSC
GOTO
DECFSZ

GOTO
BSF

STATUS, Z
GREEN
COLINTER_J, F

LOOP-J2
PORTA, STOP
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1

SLEEP

GREËN
BCF PORTA, P_GREEN
BCF PQRTA,T_CREEN

coTo A2_LOOP

1() 0clallOBHTL ÂBl.l l 'areJ'l l '  H

nepeBecrH ycrpoùcrBo ynpaBneHut
rl cnfltIllrÉ pexHM.

Ec,ru nce fiapaMerpbt B HopMe,

TO 3a)Kerlb 3erërtbre HHÀlrKaropbl

ÀaBIeHHs H TeMnepATyplrl.
flpo4o.nxaru orcrexnBarb
cocrofl I{ue .4BHlaTeJIt.

KOHTPOJIT'HbIE BOIIPOCbI

l.  Crpyxrypa MHKpoKoHrponnepoB ceMeËcrBa PIC.

2. HasHaqenue y3JIoB MaKpoKoHrponnepa.

3. Tarrosufi reueparop H cxeMa c6poca MuKpoKoHrponnepa.

4. lloÀr,rroqeHne BHeIIIHHx lre neù K MHI(poKoHTpon Jl epy.

5. Cnoco6sr oro6paxeul.rt uHÔopMaqHH Ha uuÔpoBblx ÂHcrlrletx.
6. Cnoco6n BBoÀa LIHÔopMaqItt{.
7. CHctenra KoMaHÂ Ml,tKpoxourpoJlnepa'
8. Cnoco6rr opmHI{3aIIHI{ BerBJIeHut t't qHKJtoB.

9. 3ranrt rtpoeKrlrpoBallnt MltrpoxoHtponnepHblx ycrpoËcte B cpeÂe MPLAB.

3AKJIIOqEHI4E

O6laCrt r4CrroJIË3OBaHI4fl MHKpoKoHTpoJIJIepOB B pa3J'lHqHbIX 3JIeKTpot{HbtX

ycTpoftcrBax [ocroqHHo pacult4pterct, t{To o6yclon.neHo rx- 6olrurnur'r

SyurqraOnanrgblM[I BO3MOXHSçTfiML{. B noCO$nU 6rtlu paccuO'IpegËI oÇHoBHbIe

flplrnr{Hnhr tlocTpoegltt MI,IKpoKOHrponJIepHbIX ycrpoËcrB: I4x âE'Ilaparuofi H

nporpaMMHoË cocTaBntrculEx.

B par4enax noco6t,t{ c rparTl{qecKoft ToqKH 3penl{fl paccMorpeubl

exeMoTeXHHTIecKI,Ie I,I llpofpaMMHble çTopOHbI MHKPOKOITTPOJIJIEPHbIX YÇTPOÉçTB.
floco6ne [o3BOJIteT ocBeI,ITb cryÂenTaM Bce cryneHl,t npoeKrltpoBaHfln c]IcreM c

MT,IKpOKoHTpOIJIepIIIIM ynpaBneHlleM : oT IIocTaHoBKH 3aÂaqg ÂO eë npaKTI'{rIecKoË

pear!{-?a!tHL{.
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[IpeÀcraniletltte rlllcer n accem6.ncpe

llpnnoxcttt le A

Ilpn,roxelllre F

ApuQrueruro-r'roruqecKne oneParopl'l acceu6'nepa

I  b ' l  l00 l  100 '

ÀecrrltuHrte uucla d'  l  l5 '  r . r .na . l  15
h'7F' uru 0x7FlllectnaÀqarepfi qHbte q ucna

0neparop Onncatrne Ilpnmep

$ rervuuË cqë'rqur nporpaMMbl eoto $

reBafl cKooKa a + ( 5 * b )
rrpaBat cKooKa

I Jrorur{ecKat 14HBePcut (nHErr) i f ! ( x + y )

r{HBepcI,It Z = - z

OTDfiUATEJIbHOE qUCJIO - a t b

hieh BbrÀeJII,ITb craPur'rfi 6aùt crosa hish x

low BblÀerrr.trb ltlaÂurufi 6aùr c.nosq low v

vMHO)|(eHne a * b

.IIEJIEHI{E a l b

% MO,IIYJIb aYo  2

+ CTO)I(CHHE a + b

BbIITI,ITAHI,IE a - b

C.IIBI,{T BJIEBO x < < l

cÀBHr BnpaBo v > > l

6ollure ru6o paeHo i f x > = v

6onrure i f x > y

MEHbIIIC i f  x < l

MeHbIrIe illloo paBHo i f x < = y

PABHO i f  x :: y

t - HE DABHO i f x ! = v

&. rrooa3DtÂHoe (H)) x & mask

rIoDfl |ptÀ Hoe <I4c rutoq ato He e rAII\4>> x ̂  mask

noparprÂHoe <Br.nto.Iarcule e 4W x I mask

&& rornqecKoe (H)) i f ( x = = l ) & & ( y = ! )

JroruqecKoe (HJIIÔ) i f ( x = = l ) l l ( v = : o )
ycTaHoBHTb x = 0
cJIO)|(UTb H ycTaHOBIfrb v + : I

Bblqecrb I{ ycTaHoBHTb x - =  I

vMHOXrrTb I,t ycTaHoBHTb x * : V

Àe.ir[rrb H ycraHoBHTb x l = y
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Orcortqarue rtpu,toxcnur E

Oneparop Onucarrue llprmep
o/o= MOÀYlr I,{ ycTaHOBHrb x 0 4 = 8
((= cÀBHr BJIeBO H ycTatfoBHTr, x < < 3

cÀBHr BnpaBo H ycTaHOBHTh x > > 4
&= <<H> H ycraHoor.lrs x o/o: rnask
t -
l - <<Brcrrcvaroul ee VJlll>> a yçrauoBr,trr, x l= mask

<Hcxrrnvaroul ee VJIV>> H vcraHoBHrb x ̂ = mask
++ HHKpeMeHT i + +

ÂeKpeMeHl



flpruoxetlttc R

flltpcrrrrnut accent6,lePa

Ârrperrnra Onncautte IIpurrreD

CBLOCK S
ENDC

E,rox rottcraltr, HaqHHax c

aapeca S

CBLOCK hi I O'
X,Y
z,w
ENDC

ORG YcraHosl,Itu aÂpec Haqara

nporpaMMbl

oRG h'00

END OxosqauHe nporpaMMbl END

EQU flpucnou'rn 3Har{eHHe
KOHCTAHTC

COUNTER EQU h'20'

SET flpncuotttn 3HaqeHne

KOHCTaHTe. B Âalsueùrueu
3gaqenue uoxet 6strl

nepeofipeÂeneHo

COUNTER SET h'IO'

INCLUDE Iloax,'uoqurç ôaËr
6u6.naoterpr

INCLUDE pl6f84a'inc

CONFIG Vc'raHosurr
rosùurvoauuougoe cnoBo

CONFIG h'O3FF1'

CONSTANT flpucaourt 3HaqeHfie
c[rrlsoruHoù KoHcrallre

CONSTANT f : IOO

VARIABLE flpucaonrs 3HarIeEI4e

crrMBoJIbHoË r<oncrante. B

.tIaJIbHeÈIIIeM 3Har{eHI,Ie

uoNer 6ltrr
reDeonpeÀeJleHo

VARIABLE g:95

RADIX T{EX I
DEC I OCT

Brr6parr ct{creMy
CTINCJICHH' TIO YMONqAHHTO

RADIXOCT
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Perrrcrpu ùr r KportonrpoJrrepa
llprr.noxetttte f

AÂPCC Hvnenng crllarltun lraMflTlr Aapec llcDnas crpaullqâ nâMRTrl

00h INDO (*) - xocneHnuÉ aÀpec 80h lND0 (*) - xocneHusrii aÂpec
0 r h TMRO 8 l h OPTION
02h PCL 82h PCL
03h STATUS 83h STATUS
04h FSR 84h FSR
05h PORT A 85h TRISA
06h POTRB 86h TRISB
07h 0 87h 0
08h EEDATA 88h EECONI
09h EEADR 89h EECON2
0Ah PCLATH 8Ah PCLATH
0Bh INTCON 88h INTCON

och-2Fh36 perucrpoe obrqero
{ÉI3flAqCHI.I'

8Ch-AFhKon[c 36 penrcrpor uyrenoù
)TDAHIIIbI .:

50h-7Fh0 DOh.FFh 0
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lf pu.noxelnle !,
Perltcrpu clteuttâJrr,iloro nâ3râ rrerurfl

Perucrp Ënr 7 6111 6 En'r 5 Srlr 4 Enr 3 Errr 2 Errr I Enr 0

INDF
3ua,{enr.re FSR ncno.nuryercr À,rrq rcocneHttoË aÀpecauuu K naMtrn
ÀaHHbIX. oU:U.reCXH peruclp lre CyUeCTByer

TMRO 8-parpqÂnHù raùuep

PCL M.naarune 8 DarpsÀoa cqërqnra xortaanÀ PC

STATUS IRP RPI RPO TO PD Z DC C
FSR Perucr:p roceeuHofi aÀpecaqur{

PORTA
RA4i

TOCKI
RA3 RA2 RAI RAO

PORTB RB7 RB6 RB5 RB4 RB3 RB2 RBI
RBO/
INT

EEDATA Perucrp ÂaHHbrx EEPROM
EEADR PerHc'rp aÀDeca EEPROM
PCLATH Crapurae pa3pflÀr; cqërqurca xorraanÀ PC

INTCON GIE EEIE TOIE INTE RBIE TOIF INTF RBIF
OPTION RBPU INTEG TOCS TOSE PSA PS2 PSI PSO
TRISA Er{'mr vnDasrenlrr nopta A
TRISB Efi'mr vnoasreg[rr noDTa B

EECONl EEIF WRERR WREN WR RD
EECON2 Perprcrp ynpaBJreHlrf, EEPROM. Ou:aqecxu He cyulecrByer.

Hasnaqenne pa3pnÀoB perflcrpoa cneqfiaJrbnoro Ha3nattertrrq

Perncrp Pasnfln 0nncaHne

U)
P-
F
v)

IRP Parnxa çTDan[rrbr rraMrru nDr.r KocBeHHoË a.4Decaquu
RPI
RPO

@yÀJ.lDr,  vrrPLAçJl P4w:Jru L rPonrrqJ

TO (Drara tauycxa Mr{r(poKouTponnepa rlo BKJIIo.IeHLIT

PD
, !P4w4 !vPU^çDVr luçP4

BbIXOÀa I{3 CIIsUIerO peXHMa

Z ônar nvleeoro De3vJr6rara

DC @rar ÂeçrtuqHofo nepeHoca

C @lar neoeuoca

PORTA TOCKI BxoA raxroeoro curHaJra Ànrl BHyrpenuero raËltepa
RA4- RAO Jlup.ula nopra A

PORTB
INT Bxo.u gneurlrero clrrHalla npeprlBaHqq

RB7-RBO Jluspru noo'ra B
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Otcon.rn ltrte npIl.ltoxelrttn .[

Penrcrrt ParpnÀ Orrrcannc

z
Q
Fz

CIE Pa:neururr Bce HeMac K HTJoBaHH bre npepbtBaH I4n

EEIE Pa:peururr, npepbrBatJHt nû oKoHqaHUH 3ana4gw B

E,EPROM

TOIE
Parpeururr npepbtBaHHt no nepenonHesurc cqëTquKa
BcrpoeHHoro rafivepa

INTE
Pa:peururt npnëu npepr,rsauufi or BHeuHefo KcroqHI.IKa

no runura INT

RBIE Pa:peururr npepbroanfirl no H3MeHeHHIo Ha JIHHHtx

nopra B
TOIF @,rar neoenor HeHHr cqërqu ra BcrDoeuHoro raliveDa

INTF Orar sHeirHero nDeDbtBaHH,

RBIF Orar noeooiaaHut no H3MeHeHHlo Ha lHHHSx nopra B

z

RBPU <floÀTrrnsâHue> lunnË uopra B

INTEG Blr6op flepeÀHero finH 3aÀHero $ponra HMtryJIbçaÀJIt

BbInoJtHeHHfl npepblBaHl,lt

TOCS Brr6op Bneuruero I4nH BuyrpeHHero ucrotIHI,IKa raKToBoù
qacrorbl Àrr raËuepa

TOSE Brr6op nepeÂHero nJIu 3aÀHero Spoura l.{Mlynbca Ânt
cqëra raËrltepa

PSA flogxrrcveune rtpeÀBap!{TeJlbHoro c.rët'{[ra r
croDoxeBoMv t.,t.ltu o6uqsotray raùMepy

PS2
PSI
PSO

Bsr6op xoeS$nuueHra cqë'ra npeÀBapurenbnoro
c.{ër.{Hxa

z
O

EEIF @rar ssrnorureHr,rr oneDaul-tu 3anucn e EEPROM
WRERR Q;rar oruu6xu npr.r pa6ore c EEPROM
WREN PagpeureHue 3anr.Icn s EEPROM
WR floor.lseecrn 3arrHcb e EEPROM
RD floorsrec:ru qrenl{e us EEPROM
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