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KOHTPOJIUJIEPDI

NMOCJIEAOBATEJIBHOCTH
BKJTIOMEHWA W BbIKJTKOYEHWA

NMATAHWUA

CTAH O’CY3A (STAN D’SOUZA), TexHnueckuin cotpyaHuk, Microchip Technology

B cmamee paccmampueaemcs peanusayus KOHmposaepa numaxus é npuso-
JKeHUAX, 8 KOMOPbIX KOMNOHEeHMAam mpe6ylomcs pasHele ypo8HU NUMArowe20

HanpsxeHus.

KoHTponnepbl nuTaHna, Kak NpaBuno, UCNONb3yTCA B CII0X-
HbIX MJ1aTax B Tex Cylyyasx, Koraa TpebyeTcs, 4ToObl HECKOIbKO
WCTOYHVKOB NUTaHMA paboTano B 3afaHHO nocneaoBaTesb-
HOCTW. DTy CXeMy NIErKO peann3oBaTb C MOMOLLbI HEOONbLIO-
ro MUKPOKOHTPONIEPa, KOTOPbI MOXHO MognduumpoBaTtb
ONA ynpaeJieHNA MeHARLWMUMCA YNCTTOM Mo,qyne|7| HanpAaxeHna
B Pa3HbIX CUCTEMAX.

MNMocnepoBaTenbHas Nofjavya HaNnpPsAXKeHWA NMUTAHNUA Pa3HOro
YPOBHA He AOMKHa BbI3blBaTb KOHGNMKTOB MeXAy 3annTbiBaembl-
MU KOMMOHEHTaMU, 1 BCe BIOKM JOMKHbI PaboTaTb KOPPEKTHO.
Mpouecc BbIKNOYEHUA CUCTEMbI TOXE OCYLLECTBAETCA B 3aAaHHOM
nocnefoBatenbHOCTU. [TocneaoBaTeNbHOCTY BKOUYEHUA U BbIKHO-
YeHUs NPOrpPaMMMpPYIOTC Ha OCHOBE 3ailaHHOTO BPEMEHHOTO
pexuma.

PaccmoTpuym, Hanpumep, YeTbipexKaHanbHbI KOHTponep
NUTaHUA, KOTOPbI PaboTaeT C YETHIPbMS YPOBHAMU HaNPAXKEHUA:
5,0; 3,3; 2,5 1 1,8 B. Kaxxgblh 13 3TUX ypOBHeN ycTaHaBNMBaeTCA
C MOMOLLbIO CUJTIOBOTO MOAYNA, Y KOTOPOTO, Kak NpaBusio, umeeTca
NATb BbIBOAOB.

Y nonb3oBaTenen UMeeTcsa BO3MOXXHOCTb 3ajeCTBOBATb
6onblue YeTbipex CUNOBbIX MoAyNein. Yncno CUnoBbIX Moaynen,
JOCTUraoLWmX feCATH Kak MaKCMyM, BbIGUPAEeTCA B 3aBUCMMOCTM
OT KOHKPETHbIX HY>X[. B paccmaTpuBaemom npunoxkeHum 6bin
Bbl6paH MukpokoHTponiep PIC16F1509 ¢ ycoBepLleHCTBOBaHHbIM
anpom ot Microchip. B kauectse neprdepuiiHbix ycTponcTs 6binm
3ageiicTBoBaHbI GPIO, timer1, AL, I’C v 6nok LLUWM.

CunoBsble MOAYNM NpeanaraloTCA Ha PblHKe C yXXe 3afjaH-
HbIMW NapameTpamMy — onpepeneHHbIM TOKOM U MOLHO-
CcTblo. B paccmaTpuBaemonn cxeme ncnonb3yercsa CUNOBOMN
moaynb VRAE-10ET1A0 ot BEL Power Products. Y Kaxxgoro cnnoso-
ro MOAynA UMeTCA NATb BbIBOAOB: BXOAHOIO HanpsxeHus (V,y),
BbIxoAHOro HanpsxxeHua (Voyr), 3emnu, Enable n perynuposanusa
(trim) BbIxoAHOrO HanpsaxeHuA. CurHan Ha BbiBoge Enable Haxo-
AUTCA B BbICOKOM JIOTMYECKOM COCTOAHWUW; MPU aKTUBMPOBAHHOMN
dyHKuMn Enable Ha BbIBOAe BbIXOAHOTO Hanps»KeHUs noasnseTca
BbIXOAHOE Hanps»eHne cCnoBoro Moaynsa. BoiBog perynmposku
C COOTBETCTBYIOLUM PE3UCTOPOM Ry 332ET TPebyeMoe BbIXoA-
HOe HarnpsxeHue.

HanpsxeHune Ha BbiBOZE perynpoBKM, Kak NpaBunno, CocTaB-
naet 0,591 B. Hanps»eHre No NOCTOAHHOMY TOKY Ha 3TOM BblBOAE
TaK»e MO3BOJIAET CMCTEME OCYLLECTBAATb perynmpoBaHue Hanpsa-
KeHna Harpysku V.. B paccmaTtpuBaemon cxeme Hanpsa»KeHne
Nno NOCTOAHHOMY TOKY dopmMupyeTca ¢ nomolybio RC-dunbTpa,
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KOTOPbI BblgeNAeT MOCTOAHHYIO COCTaBAAIOLLYI0, MOCTYNaoLLYIo
¢ WMM-ynpasnaemowm Lenu. Kpome Toro, Hanps»keHue no nocTo-
AHHOMY TOKY MOXeT MoAaBaTbCA C 3TOro BblBOJA C MCMOb30Ba-
HVEeM MOCTOAHHBIX PE3VCTOPOB, MOAKIIIOYEHHDBIX K 3emne. B sTom
cnyyae ucknovatotca WMM-ynpasneHne n cooTBeTcTByloLlEe
annapaTtHo-nporpaMmmHoe obecrneueHue.

BKJIIOMEHUVE NMUTAHUA

MukpokoHTponnep PIC16F1509 ¢ co6CTBEHHbIM
RC-reHepaTopom, paboTatowwmnin npy HanpsxeHun 5,0 B ¢ npo-
n3soanTenbHocTblo 4 MIPS, ynpaBnaeT nocnefoBatenibHOCTbIO
BKJIIOUYEHMA NUTaHUA. Ta NOC/IeAoBaTENbHOCTb UHULUUPYETCA
C NOMOLLbIO KOMaHAb! HTepdelica I’C nyTem HaxaTyA KHOMKM.

Kaxpabln cnnoBon Moaynb nocnefoBaTenbHO 3anyckaeTca
yepes 3alaHHbIN MHTEepBas BpeMeHu B gnanasoHe 1-16393 mc
(16,4 c) c TouHOCTbIO 1 MC. Hanprmep, nepBbIil CUIOBOWM MOAY b
MOXeT BKNoUnNTbCA Yepes 10 MC nocne KOMaHAbl NycKa; Bceq
3a HUM yepe3 25 mc 3anyckaeTca BTOPOM MOAY/b, YeTBEPTbIN
Moay”nb —yepes 200 mc, a TpeTui — yepe3 1000 mc. Kaxabi n3 Hux
3anycKkaeTca B COOTBETCTBUM C 3ajlaHHbIM 3HaYEHEM BPEMEH!,
KoTopoe sBnsetca 14-6UT LenbiM Yncsiom 6€3 3HaKa. 3HauyeHun
BPEMEHHbIX MHTEepBanoB 3anucbiBaloTca B namatb MK. Kaxpgoe
3HayeHne CPaBHUBAETCA CO 3HaYeHNeM TaliMepa, KOTOPOoe NOCTO-
AHHO YBENUYMBAETCA Ha OAHY MunancekyHay. Npw cosnageHun
3HayeHMA TalMepa C 3aflaHHbIM 3HaYeHMeM NycKa BKJloYaeTca
COOTBETCTBYIOLLNI CUIIOBOW MOAYb.

MNMonb3oBaTenb 3afaeT perynvpoBaHue BpemeHmn BKIIOYEHNA
N BbIKJIIOUYEHUS 1 COXPaHAET BblOpaHHble 3HaYeHUs BO GpnaLw-
naMmATN MUKPOKOHTpoONepa. 3anyCcTUTb 1 OCTaHOBUTbL Nocne-
[l0BaTeNIbHOCTb BK/IOYEHNA 1 BbIKNIOYEHWNA MOXHO C MOMOLL b0
nocnefoBaTeNbHOro rpadryecKoro Nosib3oBaTeNIbCKOro MHTEP-
detica I’C. Mpu BKIOYEHNN CUNOBOrO MOAYNA aKTUBUPYETCA COOT-
BeTCTBYOWNA BbixogHom LUMM-curnan. OTcnexnsaHmne BeninUnHbI
BbIXOAHOrO HanpsaxXeHua Vg ocyllecTBnaeTca ¢ nomoubio ALIMM
MUKpoKoHTponnepa. KoadduuymeHT 3anonHenus LWWAM-curHana
COOTBeTCTBYET 3HauYeHuto 8-paspagHoro LAl gna cunosoro mopy-
nsA. Nonb3oBaTesib MOXET MEHATb 3TO 3HAYEHMeE C MOMOLLbIO rpa-
dryeckoro nHTEpdErica UM MIKPONPOrpaMmMHOro obecneyeHus.

Hanps»eHne Ha Bbixofe Trim co3faeTcsa C MOMOLLbIO pe3uncTo-
pa Rz W BbIxogHoOro HanpsaxeHna WVM-curHana ¢ MMKpOKOH-
Tponnepa: WWAM-curHan otnpasnsetca B RC-dounbtp, cospasas
Hanps»xeHue LAT; nageHne 3TOoro HanpsAXKeHua Ha pe3ncTope
Rrrm OOECNEUMBAET HaNpsXXeHMWe Ha BbiBoge Trim cunoBoro mogy-



nA. BbIXOAHOW CMIrHaNM 3TOro MoAynA OTCNEXMBAETCA C MOMOLLbIO
10-paspagHoro AL MnkpokoHTponnepa.

16 N3MEpPEHHbIX 3HaUYEeHNI HaNPAXKXEHNA KaXKAoro CMI0BOro
MOAYNA yCPeAHAITCA, AaBas B pe3ynbraTe 14-pa3pagHoe 3Have-
Hue. icnonb3yioTcs TONIbKO CTapLure BOCeMb GVITOB 3TOrO 3Have-
HUA, onpefensas BeNIMUYNHY ONOPHOro HanpsxeHnaA Vg KaXKaoro
cunosoro moayna. OnopHoe HanpsxeHue AU V,, pasHo 5,0 B.

Hanpumep, ecnun BbIXogHOE Hanps»KeHne CUI0BOro Moayna
cocTaBnfaet 2,5 B, To4HOCTb n3mepeHua pasHa (2,5 B/5,0 B)/256=
= 1,95 mB. Bce 3HauyeHnA BbIXOQHOTO HaNpAXeHNA NOCTOAH-
HO KOHTPONMPYITCA, YTOObl YCTAHOBUTb MX COOTBETCTBUE
3aflaHHbIM 3HayeHUAM. Ecnn HanpsaxeHne cmnoBoro moayna
He HaXOAWTCA B 3ajaHHOM Jiiana3oHe, NoCTynaeT CUrHan oTKa-
3a, U CMCTeMa aBTOMaTMYeCKM BbIKOYaeTCA.

BbIKJIOYMEHUE MUTAHUA

MuKkpokoHTponnep ynpasndeT Nporpammmpyemon nocne-
[l0BaTENbHOCTbIO BbIK/TIOYEHMA YeTbipex NCTOYHUKOB NUTaHUA.
JTa nocnefoBaTesibHOCTb UHULMMPYETCA NPU NOCTYNNEHNN
KOMaHzbl ¢ uHTepdeiica I’C, npu HacTynneHun No6oro ycnosus
OTKa3a CUNOoBbIX MOAYNeN Nnu Npy HenpeayCMOTPEHHOM 13Me-
HEHWM BXOAHOTO HaMpsXKeHWA, a TakXKe NPU HaXKaTUM KHOMKW.
Kaxabi cunoBom MOAYSb MOCNEf0BaTENIbHO BbIKNIOYaeTCa yepes
3aJlaHHbIN HTepBan BpemeHu B franasoHe 1-16393 mc (16,4 ¢)
CTOYHOCTbIO 1 MC. Hanpumep, 4eTBepTbIi MOAYNb MOXKET BbIK/H0-
yaTbCA Yepes 20 MC nocre NOCTYMNEHNA KOMaHAbl «CTOMy; Yepes
25 MC OTKJIloYaeTCcAa BTOPOW MOAYIb, TPETUN MOAYIb — Yyepes
200 mc, a nepsbIv — cnycta 1000 mc.

Kaxpabl1 cMnoBon MOAYNb BblIKNOYaeTCA B COOTBETCTBUN
C 3aJ@aHHbIM 3HaYE€HNEM BPEMEHU, KOTOpOe ABnseTca 14-6ut
LenbiM Ynciom 6e3 3HaKa. ITo 3HaUeHUe, He 3aBuCsLLee OT BENN-
UYMHbI BPEMEHU BKIOYEHUNA, CPaBHMUBAETCA CO 3HaueHnem 16-pas-
PALHOrO CYeTUMKaA, KOTOPOE NOCTOAHHO YBEIMUYMBAETCA Ha OAHY
MunnmMcekyHay. Mpw nx coBnageHnn BbIKOYaeTCA COOTBETCTBY-
IO M CUTOBOWN MOAYb.

3HayeHMA BpeMeHU BbIK/IIOYEHNA onpeaenAlnTca Nonb3o-
BaTesleM U COXpaHaTca BO ¢naw-namaTu. MNpu BO3HUKHOBE-
HUN yCNOBWA OTKa3a B BbIKMIOYEHUN MUTAaHUA aBTOMaTUYECKUN
MHNLMMPYETCA HOBaAA NoC/iefoBaTENIbHOCTb ero BKAYeHus
B 3aBNCMMOCTM OT YMCJla NOBTOPHbIX MONbITOK, onpefnenaemoro
nonb3oBaTenem. Kak npaBuno, nonb3oBaTesb yCTaHaBNMBaeT ABe
NN TPW NONbITKA. Ecnn Bce oHM OKa3zanucob HeyaayHbIMU, CUCTEMa
BbIK/IKOYAETCA, N OTNPaBAAETCA CUrHan o HaCTyrnieHnn ycnosua
oTKasa.

C nomoLbio NONb30BaTENbCKOro rpadryeckoro nHTepoei-
ca I’C MOXHO yCTaHOBUTb NPUYMHY OTKa3a CUI0OBOrO MOAyNs
WY HenpeayCMOTPEHHOrO N3MEHEHMWA BXOJHOIO HanpsXXeHnA.
Monb3oBaTenb BbINOHAET COOTBETCTBYIOLLYIO KOPPEKLWIO, YTOODI
YCTPaHWUTb yCI0BME BO3HMKHOBEHMA OTKa3a 1 nepe3anyctuTb
CUCTeMy C ucnonb3oBaHnem Komarabl I°C unu rpadpuyeckoro
nHTepdelica, a 3aTem MOBTOPHO NHULMMPOBATb NOC/ejoBaTe b-
HOCTb BKJTIOYEHNA NUTaHWA.

MWUKPOKOHTPOJUIEP

MocKonbKy B paccmaTpriBaeMoMm Clyyae 3afieiCTBOBaHbl YeTbl-
e KaHana cunoBbIX MoAynen, TpebytoTcs, Mo KpaliHel Mepe, YeTbl-
pe nMHUM BBOAA/BbIBOAA, OCYLLEeCTBNEHNA GYHKLMI akTUBaL MM
1 NepeBoAa B HEAKTUBHOE COCTOsIHNE. Kpome Toro, Heo6xoarnmo
3aflencTBOBaThb YeTblipe KaHana AL, yeTbipe BbixoaHbIX LLINM-
curHana v ase nuHuu I*C. Ana BbIOOPKM BXOAHOTO HanpsiXKeHUs
ncnosnb3yeTca gononHuTenbHbIn KaHan ALUM, BbiBogbl MCLR, Vo,
Vs n nporpammupoBanHus. Bcero nx 20. Ha pucyHke 1 nokasaHa
CTPYKTYpPHasA CxeMa 3TON CUCTEMbI.

Ha MUKpOKOHTpOnnep nofgaeTca HanpsaXeHWe NUTaHnA
5,0 B ¢ 5-B cTabunuzatopa. BHyTpeHHuiA 16-MIy RC-reHepaTtop
ynpasnsaet Ul ¢ nponssoauntenbHocTtbio 4 MIPS. AnnapaTtHoe
1N MUKPOMPOrpamMmMHoe obecneyeHre MOXHO MoandULMpoBaTb
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Puc. 1. CTpyKTypHas cxema cuctembl

ONA ynpaBneHna CMA0BbIMU MOAYNAMU, YACIIO KOTOPbIX AOCTU-
raet 10. Mpn He06XOAUMOCTM UCMONb30BaTh 6osblUe MOAYNEN
noTpebyeTcsa 6onbLUe NOPTOB BBOAA/BbIBOAA Y MUKPOKOHTPOMED
c 6onbluel TPOV3BOANTENIbHOCTBIO.

TpeboBaHUA K PEryNMpoOBaHUI0 HAaNPAXKEHUA C MOMOLLbIO
BbIBOAa Trim ToXe KoppekTupytoTca. Mpn Heo6xoaMMocCTun
PerynnpoBKM CUIOBbIX MOAYNEN C MOMOLLbIO TONIbKO BHELLIHEro
pe3uctopa He TpebyeTtcs HanpsxeHue LIAT 1 cooTBeTCTBYIOWMNA
LWNM-curHan. Kpome Toro, nckiouyaeTca noTpebHoCTb B Npo-
rpammMHoM obecniedeHun ana ynpasnenus LM wn LIATI.

Y Kax@poro cnnoBoro MOAyna — CBOU NpeaenbHble 3HayeHuA
nepeHanpsaXXeHUsA 1 NOHWKXEeHHOro HanpaXeHnA. Kpome Toro,
Y HUX UMEIOTCA AONYCKN Ha nNpefefibHble 3Ha4yeHWA NOBbILLIEHHOIO
1 NOHMMXEHHOrO Hanpsa»eHUA Ha BbiBoge Trim.

Benombiit unTepdeiic I’C peannsyeTcsa Ha MUKPOKOHTpOMepe
ANA nocnepoBaTesibHOW CBA3U C BHELWHNM rpaduyecknm nosb-
30BaTeNbCcKUM HTepdeiicom I’C. Monb3osaTent NMeeT BO3MOX-
HOCTb 3afleICTBOBaTb B COGCTBEHHOM 060PYAOBaHUN KpUCTa
MCP2221 pna peanusauumn uitepdeiica mexay 1°C u MuHn-USB
VIV NPU HeOBXOAMMOCTY — Apyroit nHTepdeiic I’C. Bce Mnkponpo-
rpammMmHoe obecrneyeHue 4s NOpPToB BBOAa/BbiBoAa, GPIO, timer1,
ALIM, 6nok WM, dnsw-namats n I’'C-nepudepus 6bina paspado-
TaHa ¥ ycTaHoBJeHa ¢ nomolybto MO MPLab Code Configurator
(MCQ).

AL ocyuwlecTBNAeT UCKPETM3ALUIO HANPAXEHNA MOAYNen
0-4. Mopynb 0 COOTBETCTBYET BXOAHOMY HanpsAXeHuio, Benun-
YMHa KOTOPOro BCErAa KOHTPONIMPYETCA BO M3bexaHne oTKasa.
OTKas BXOAHOIO HaNnpAeHnA NpnBoOANUT K OTKJTIOYEHNIO CUCTEMDI.
MoBTOpHbIe NONbITKM He NpeanpuHumatoTca. 10-paspagHbii AL,
ounbpOoBbIBaOWNIA KaXkoe HanpaXkeHne, 3aTeM ycpeaHAeT 3Ha-
YeHue HanpaXeHWA, NonyyeHHoe 3a 16 U3MepeHnii, U UCnonb3yeT
CTapuwwne 8-6UT 3HauYeHus ANA BblABNEHUA OWNBKM npwu HeCcooT-
BETCTBMM 3TOrO 3HaYeHUA NpefesibHbIM BeIMYMHAM.

B ncnonbsyemom o60pynoBaHUM 3HaUEHNE OMOPHOro
HanpsaxeHua (unu Vyp cnctemsl) paBHo 5,0 B. 3Toro Hanpsa-
XKeHusA BMosHe [OCTaTOYHO ANs BbIGOPKM 1 Npeobpa3oBaHUs
curHanos ¢ amnantygon 1,8; 2,5 n 3,3 B. OgHako 5,0-B mogynio
npu TOM Xe BXOAHOM HanpseHUun Tpebyetca pe3ncTopHbIii
genvTenb ans paboTbl C NOIHBIM pa3Maxom HanpskeHus 5,0 B.

KoaddurumeHT feneHna pesnctopHoro genutena ana 5,0-B
moayna paBeH 0,55, a KOapPuLUMeHT aeneHna BXOLHOro Hanps-
XeHna — 0,239. 3To 3HayeHMe NPUXOAMTCA NCNOSNIb30BaTb ANA
pacueTta npefenbHbIX BEINYMH NOBbILIEHHOTO U NMOHWKEHHOTO
HanpsXeHWs 1 oNpefenaTb NX B 3arofloBOYHbIX dpaiinax, ocobeH-
HO B Tex Ciyyasx, Korga npvHMMaeTCA peLleHne 3a4eicTBOBaTb
MHble 3HaYeHA, a He Te, YTO B pacCMaTpPrBaEeMOM CJlyyae.

NMOJIb3OBATEJIbCKUA UHTEP®ENC KOHTPOJUJIEPA

NMUTAHUA

lpadmyecknin nonb3oBaTeNnbCKUN NHTEPHENC KOHTPOIEpa
NTaHWA NpefHa3HavyeH 415 BBOAA COOTBETCTBYIOWMX AAHHbIX,
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Puc. 2. lemoHcTpaunoHHas nnata Ana ynpasjieHuA nocieAo0BaTe/IbHOCTbIO
BKJIlOYeHUA U BbIKNIOYEHUA NUTaHNA

NX OTCNEXUBAHWA N YNPaBAEHUA NPUNOXKEHNEM ANA KOHTPOJI-
nepa nuTaHuA.

[naBHOe OKHO MapameTpPOB CMCTEMbl HaXOAUTCA ClieBa,
a napameTpoB Mofynen — cnpasa. [lonb3oBaTenb nmeeT BO3-
MOXHOCTb 3anyCTUTb, OCTAHOBUTb, COPOCUTb 1 MpPOYeCTb
TeKylMe 3HaYeHna, NpefoCcTaBiaeMble MUKPONPOrpaMMHbIM
ob6ecneyeHnem. OKHO COCTOAHMA NO3BONIAET onpeaennTb Voy,
COOTBETCTBYOLIee 0603HAUYEHMIO MOAYNA. DTV 3HAYEHMA MOXKHO
MEHATb U COXPaHATb NPU 3aKpbITUN UHTepdelica. NMonb3oBa-
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Tenb TakXe MOXeT YCTaHOBUTb onopHoe HanpsxeHue ALMM,
KOTOpOe B laHHOM ciyyae coctasnsaeT 5,0 B.

HakoHel, nmeeTcsa BO3MOXHOCTb 3anncaTb 06HOBMEH-
Hble MapameTpbl MOAYNA BO G3LW-NAMATN C MOMOLLbIO COOT-
BeTCTBYOLWEeN KHONKN. Bo BKNagKke Kakgoro Moayna MOXHO
3ajaBaTb UM CYMTbIBATb 3anucaHHble 3HayeHuA. Ana 5,0-B
moaynAa 1 nonb3oBaTenb MOXeT 3afjaBaTb HOMUHaNbHblE
3HaYeHNA 1 JOMNYCKKU, NpeaesibHble 3HaYeHNA NOBbIWEHHO-
ro 1 MOHWMXXEHHOro HanpsAXeHUA, a TakKe BpemMsa 3anycka
N OCTaHOBKMW. Kpome TOro, MoXHo Bbl6MpaTb Ko3dduumeHT
JeneHnA HanpaXeHuna.

B Kax ol OKOHHOW 3aKnagKe mofynein MOXHO B COOTBETCTBY-
foLLeM rnone ysennunBsaTtb Uy yMeHbluaTb HanpsaxeHve LIAT. Mpwn
BKJTIOYEHNN MOAYNA BEJIMYMHA BbIXOAHOIO HaNnpAXeHnA CYNTbIBa-
eTca n obHoBNAETCA.

YT06bl yBNAETb N3MEHEHUA, HEOOXOANMO N3MEHUTD BENN-
UMHY HanpsXXeHna 6onee Yem Ha OAHY CTyMNeHb. OTa GyHKUKMA
no3BonAeT yBeNMUYMBaTb UM YMEHbLUATb BbIXOAHOE Hanpsaxe-
HMe NPUW NCNbITAaHNW CUCTEMbI, KOTa HanpaAXeHne gocTuraeT
npegenbHbIX 3HaYEHNIA.

BennunHbl oTo6paxaloTca Kak AeNCTBUTENbHbIE 3HaUYEHUs
HanpsxeHna (3,3 unu 2,5 B). BennumHa HanpaxeHus LIAM v npe-
JenbHble 3HaYeHUA JOMYCKOB OTOOpaXKaloTCA B BUAe 8-pa3pagHbIX
BENNYUNH B gnanasoHe 0-255.

BbIBOADbI

Y NHXeHepa nmeeTcAa BO3MOXHOCTb peann3oBaTb nocsiefo-
BaTe/IbHOCTb BKJIIOUYEHVA/BbIKNIOYEHUA NUTAaHNA C MOMOLLbIO
MuKpokoHTponnepa PICT6F1XXX. C ncnonb3oBaHnem Takoro
YCTPONCTBa OCYLLECTBIAETCA, HaNpUMep, ynpas/ieHne YeTbipb-
M, 60NIbWINM VTN MEHBLIUM YNCIIOM MOAYNEN Hamnps)eHuna
B 3aBUCUMMOCTMN OT TpebOoBaHMNI KOHKPETHOIO NMPUNOXKEHNA.
CooTBeTCTBYIOLWEE annapaTHOe U MAKPOMNpPOrpammHoe obe-
crevyeHve VMelT MOAY/bHbIN popMmaT, YTO MO3BONIAET Nerko
BbIMOMHUTb MOCTaB/IEHHYI0 3afayvy. Ha pucyHKe 2 nokasaHa
cobpaHHas nnaTa. e



