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MWKPOKOHTPOJITEPBI U MUKPOMNMPOLECCOPbDI

[EHEPATO

P MMUJTOOBPA3HOTIO

HAMNPAXEHWA B KAHECTBE

MCTOYHN

KA TAKTOBOW YACTOTHDI

M3PU CAJINMBAO (MARY SALIMBAO), nHxxeHep no npunoxeHusam, Microchip Technology

B cmamsee paccmampusaemcsa nepucepuliHbili npozpammupyemblii 2eHepamop
nusI006paA3HbIX CU2HAII08, C NOMOWbIO KOMOPO20 MOXHO C030a8dMb ONOPHbIe

CU2HAJ1bl U UCMOYHUKU MAaKkmoeoul 4acmomboi.

Mporpammunpyembiin reHepaTop NI006PA3HOrO HaNPAXeHUs
(Programmable Ramp Generator, PRG, MNIMH), BxoaAwwmii B cocTas
HeKOTOpPbIX 8-pa3pAaHbIX MUKpoKoHTponnepos PIC ot Microchip
Technology, ABnsAeTcA yHUBepcanbHbIM aHaIOroBbIM nepridepuii-
HbIM YCTPOWNCTBOM, KOTOPOE ynpoLuaeT NPoeKTNpOoBaHNe npu-
JIOKEHNN C NMHENHO MeHALWMMCA HanpaxeHnem. Kak cnegyet
13 Ha3BaHMA 3TOro yCTPOMCTBa, Ha Bbixoge MNIMH noa ynpaene-
HVIeM MPOrPaMMHOro obecrneyeHmns reHepupPYTCA BOCXOAALLME,
HUCXoAALME UM NepemeXatoLmeca BOCXoaalme n HUCXOAA-
wue curHanbl. OgHako CKoHOUTrypupoBaHHOe nepudepuinHoe
YCTPOWCTBO MOXeT paboTaTb HE3aBMCUMO OT NMPOLECCOPHOro
anpa, ocBoboxaan pecypcsl LM ansa BbinonHeHnaA Apyrix 3agay
1 yNpaBasioLLmX GYHKLUIA NN BXOXKAEHUA B PEXNM NMOHUMKEHHOTO
SHepronoTpebneHus.

Bpemsa HapacTaHma n cnaga umMnynbCoB AMHaAMUYECKN
perynupyertca nyTem ynpabieHna BCTPOEHHbIM NCTOYHNKOM
NMOCTOAHHOIO TOKa. YHMBepcanbHble GYHKUNN BXOAOB U BbIXO-
0B obecrneyrBaioT cBO60Y NPOEKTUPOBaHNA, MO3BONASA NOA-
KNtlouaTb APYr K ApYry UCTOYHMKM CUTHana BHe KpucTanna
UAN nofasaTb CUTHaNbI C APYrux nepudepuriiHbiX yCTPONCTB

MUKPOKOHTponnepa. B pesynbrate noasnAeTcA BO3MOXHOCTb
peann3oBaTb O6bICTPO pearnpyoLyo cMcTeMy, MUHUMU3NPO-
BaB BO3MOXHbl€ MUCTOYHUKN WYyMa N pa3mep NpUNoxXeHns
3a CYeT MeHbLUero Yncia BHelWHNX KOMMNOHeHTOoB. Ha pucyH-
Ke 1 npeacTaBieHa CTPYKTYypHaa cxema paccmaTpruBaeMoro
reHepaTtopa.

Becbma nonesHbIM cpejCTBOM HACTPOMKM NPOrpamMmmMmpyemMoro
reHepaTopa nuao0o6pPas3HOro HanNPAXKeHUA ABNAETCA KOHUrypa-
Top MPLAB Code Configurator (MCC) — BcTpauaemblii Mogynb
WHTEerpuposaHHol cpeapbl paspaboTku MPLAB X IDE (cm. puc. 2).
STOT MOAYNb reHepupyeT ApaliBepbl ANA KOHTPONA 1 ynpasieHns
nepudepmren, B KOTOPOI NCMONb3YITCA MUKPOKOHTposnepsbl PIC,
n, B yactHocTw, ana MNIMH. Hapagy ¢ 3Tum reHepatopomM MOXHO
peann3oBaTb pasHble GyHKLMU, CKOHOUTYPMPOBAB KX C MOMOLLbIO
mogyna MCC.

FTEHEPATOP TPEYTOJIbHbIX UMNYJ1IbCOB

[eHepaTop TpeyronbHbix UMnynbcos (TWG, I'TU) cozgaeT nepu-
ofiyeckre HeCUHYCoVAanbHbIe CUrHaMbl TPeYronbHON GopMmbl
C paBHbIM BpeMeHeM HapacTaHUA U cnaga MMNynbcoB. YToObI

UcTouHunkmn BpeMeHHbIX MHTepBarioB Ha BXxoae
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MpumevaHve.

Kniou SW1 paspsaann BHYTPeHHUIA KoHaeHcaTop.

Kniou SW3 3akpbIT, a SW2 OTKpLIT B peX1UMe KOMMEHCaLMM yrna HaknoHa.
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Koy SW2 3akpbiT, a SW3 OTKpLIT B peXuMe reHepaumvy HapacTaioLero hpoHTa nunoobpasHoro HanpskeHus.
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Kriiloun SW2 n SW3 nonepemMeHHO OTKPLIBAIOTCS B PEXMME reHepaLmi nunoobpasHbix CUrHaNoB B 3aBUCMMOCTM OT TOTO, Kakasi FeHepUPYETCA YacTb HaNPSHKEHUS — BOCXOAALLAS UMW HUCXOAALLAS.

Puc. 1. Ynpowennaa crpykrypHas cxema MIMH
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Puc. 2. AnnapatHbie Hactpoiiku moayns MIMH B okHe Kondurypatopa MPLAB Code
Configurator

MITH BblgaBan cMrHanbl TpeyrosbHon Gopmbl, ero Heobxoam-
MO CKOHOUIypMpoBaTb B PeXXMMe NnepemexeHna BOCXOAALL X
N HUCXOAALMNX GPOHTOB JIMHENHOrO HanpaXeHnA. KoHpurypa-
Top MCC no3BonseT BbIoUpaTh NCTOUHMKM BXOAHBIX BOCXOAALMX
M HACXOJALLMX TaKTOBbIX MMnynbcoB. [TIH onpepenaet vactoty
BbIXOAHbIX KOflebaHMi C MOMOLLbIO STUX ABYX MCTOYHUKOB OMop-
Horo Hanps)eHua (MOH), yTo No3BonAeT ycTaHOBUTb BpemA
HapacTaHuA n cnaga curHanos. 3T MIOH Takxe onpegenstoT
MUHUMAaSIbHbIE N MaKCUMaJIbHble 3HAaYeHNA NMUKOB HanpAXKeHnA
CUrHana TpeyronbHomn Gopmbl.

Ecnu BbixogHoe HanpsaxeHwe MITIH meHbLue BennynHbl Hanpsa-
KeHwna, 3agaHHoro LAT, BbiBog RS nogaeT KomaHAay Ha 3apAa-
Ky BHYTPEHHEro KoHfeHcaTopa OT UCTOYHMKa TOoKa (CM. puc. 3).
Ecnn xe BbixogHoe HanpsxeHue [MITIH npeBbiwaeT HanpsaeHne
WNOH, c BbiBoaa FS nofaetca KomaHa Ha 3apAAKY 3TOro KOHAEH-
caTopa OT MCTOYHMKA BTeKaloLlero Toka.

Mockonbky y MIMTIH oTcyTCTBYeT BbleNEeHHbIN BbIBOA ANA
BbIXO4HOIO HaNpsAXeHUs, OHO bydepur3yeTcs C NOMOLLbIO one-
paumnoHHoro ycunutena (OY) ¢ eANHNYHBIM KO3 ULMEHTOM
ycuneHuns. 3HauyeHne BbIXOJHOW YacTOTbl MOXHO paccynTaThb,
HO Ha TOYHOCTb MOMYYEHHOrO pe3ysibTaTa BAUAIOT pa3Hble dak-
TOpbI, B T.4. Mapa3nMTHOE CONPOTUBJIEHNE KOHLEeHCaTopa, WyM,
BapuaLuum Npon3BOACTBEHHOIO NpoLiecca 1 TemnepaTypa.

BennumHa 4acToTbl U3MEHAETCA B 3aBUCMMOCTU OT BbIXOLHO-
ro HanpsxeHua LLAT vnn kpytusHbl MITH (slope rate, SR). Kpy-
TU3Ha NMNOO6pPa3HOro cMrHana 3afaeTca C NOMOLLbIO HACTPOEK
MITH. Ha prcyHKe 4 noka3aHa ngeanbHan XxapakTepucTuka pac-
cMaTprBaemoii cxembl. BoobLue roBops, reHeprpyemMblin CUrHan
TpeyrosbHOM GOPMbl COCTOUT U3 NEPUOZNYECKMX U CUMMETPUYHO
nepemexaioLmxca BOCXOAALMX N HACXOAALMX NUN00OPasHbIX
CMTHanNoB.

MaKcrManbHas v MHUMasnbHas BENIMYUHBI HANPAXEHWSA onpe-
[enaATca 3HaYeHNAMN Vo, U V jan, COOTBETCTBEHHO. KOMaHab
Ha reHepauyio BOCXOAALMX Y HUCXOAALMX CUrHAIOB NOAATCA
B 3aBMCMMOCTM OT TOTO, KAKOTO YPOBHA Hanps>KeHNA aocTuraeT
CUrHaN — MaKCUMaJIbHOrO UM MUHUMaNbHOTO. [1nAa perynnpos-
KM 4acTOTbl MOXKHO MCMOJMIb30BaTb KPYTU3HY XapaKTePUCTUKN.
YacToTa TakKe MeHAETCA C MOMOLIbIO HANPAXKEHNA V\jzn, HO NP
3TOM, COOTBETCTBEHHO, YBEJIMYMBAETCA NN YMEHbLLIAETCA MUHU-
MaJsibHOE HanpsaXkeHue.

YacToTa reHepaLmmn paccmaTprMBaemMoro yCunuTena 3aBucnuT
OT BbIOPAHHOIO NCTOYHUKA BTEKalOLEero Toka, UCTOYHMKa TOKa,
COBCTBEHHOM EMKOCTY 1 HAaCTPOEK, OnpefensaioLwmX reHepaLmio

BOCXOAALUMX N HUCXOAALMX CUTHANOB. [lononHuTenbHaA eMKOCTb
Ha Bbixoge MIHIM no3BonAeT yMeHbWNTb Anana3oH pabouen
YacToTbl.

C noMouWbio KOHOUTYPUPYEMON NOTUYECKOWN AYENKHN
(Configurable Logic Cell, CLC) n BHelwHero KoHaeHcaTopa C1 TouKkm
nepeknioyeHna HanpsxkeHna, 3agasaemble LA n VIOH, 3anyckatoT
KOMaHJbl Ha reHepaLnio BOCXOAALMX N HACXOAALNX CUTHANOB,
COOTBETCTBEHHO (CM. puc. 5). KoHaeHcaTop C1 ycTaHaBnmBaeTcA
Ha BbIXOZe OMepaLMOHHOr0 YCUIIUTENA NapasiesibHo CO6CTBEHHO-
My KoHgeHcaTopy [MTH. JlononHuTenbHana eMKOCTb yBenmumnsaeT
BpEMS MeXAay COObITUAMY 3aMyCKa, YMeHbLUAsA BbIXOAHYHO YacTOTy
Fguix CMIHaNa.

JNlornyeckas averika CLC, yctaHOBNEHHanA Ha BbIXxofe KOM-
napaTopoB, NO3BOMNAET reHepaTopy co3faBaTb MPAMOYroJb-
Hble CUTHasbl Y UMMYMbCbI. ITa AYelika KOHGUTypupyeTca Kak
3awenka SR, a yactota Fy, ONpegenseTca no yactoTe BbIXOA-
Horo curHana. Kak n npu ncnonb3sosanuu NMH, no onopHomy
HanpAXXeHWio onpefenAaeTca cocToaHne «1» nnu «0» Ana BXOAOB
curHana yctaHoBku. YactoTa Fg, 3afaetca, ecnu HanpaxeHne
Ha C1 (OYg,y) cTaHOBUTCA HUXe HanpsxeHusa LLAT. Ecnm ypo-
BeHb OY,, NpeBblWwaeT 3HaueHme Ha MOH, uacToTa Fy,y cOpa-

CblBaeTCA.
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Puc. 6. Kondurypauua I'YH
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HanpaxeHua

+
Komn
+Ventre -

Lnm

8-paspsagHbii MK PIC

Fs
N MFMH our
RS

R Q |—> F
.
S

Puc. 8. Cxema 3anycka no3sonset I'YH renepupoBathb K03 PuLNeHTbI 3anoNHeHNA
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Puc. 9. AnAl reHepauun MMNYNbCOB Ha OiHOM BbIXOJiE NCMONb3YeTCA BHELHNMIA
TpUrrep

TEHEPATOP, YIIPABJIAEMbI/ HANPAXXEHUEM

[eHepaTop, ynpaBnaemblii HanpsaxeHvem (I'YH), - anekTpoHHoe
YCTPOWNCTBO, Y KOTOPOrO BXOJHOE HanpsKeHne 3afjaeT 4acToTy
Koneb6aHnin. MrHoBeHHas yactota ['YH, Kak npaBuno, npsamo npo-
NopL1oHanbHa MTHOBEHHOMY HamnpPsA>KeHMIO: YeM BblLLe YyPOBEHb
BXOAHOIO HanpseHus, Tem 6osblie yacToTa reHepauuu. NpuH-
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umn pabotbl MIMH B kauecTBe N'YH CX0X € reHepaTOpPOM TPEYrosb-
HbIX UMMYNbCOB, HO OT/INYAETCA TEM, YTO 3HAUYEHMNE BbIXOJHOMN
YacToOTbl ONpeaenseTcs ypoBHeM cpabaTbiBaHWsA 3aLleNiky 6/10Ka
CLC, a perynupyemoe HanpsxeHue Vyq, 3afaeT HanpsaxeHne
Bxopa RS MIMH (cm. puc. 6).

Yem BbliLLe ypOBEHb BXOJHOMO HanpaxeHna Vyn, TeM MeHblue
BpeMmeHu TpebyeTcsa Ha nepesanyck Bocxoasuero curHana. Cre-
[OBaTeNbHO, NepekloYeHne Mexay NCTOYHMKaMM TOKa U BTeKa-
loLLiero ToKa yobICTPAETCA, UTO MPUBOANT K YBEJTMUYEHMIO YaCTOTY
Kone6aHun.

B3anMocBA3b Mexay ynpaBnAaoLWmM HanpaXeHWeM 1 4acTo-
TOW BbIXOQHOIO CMrHasa nokasaHa Ha pUCyHKke 7 B 3aBUCMOCTM
OT Tpex pa3HbIX 3HaueHun KpyTn3Hbl MITIH. BennunHa SR moxeT
MEHATbCA, YTO onpeAenAeTcaA 3ajaHHbIM YaCTOTHbIM AVanasoHOM.
Mpy MeHbLUNX 3HaueHUAX SR reHepupPYITCA CUTHanNbI C 4acTOTOMN
B AMana3oHe oT HeckonbKux I o 500 kI, Mpu 6onblumx 3Haue-
HUAX SR AnanasoH YacToT AoCTUraeT Heckonbkux Mru.

C nomMoLbio ABYX 3HaYEeHU yNpaBAAloWero HanpaxeHns
1 MOCTOAHHOMN KPYTU3HbI MOXXHO YMeHbLLaTb YacToTy I'YH, cHuxan
BENNYMHY Vo Y HE NCMONb3yA KOHPUIypUpyemyto nornyeckyto
AYenKy.

FTEHEPATOP KOOSO OULUMEHTOB 3AMOJIHEHUA,

YNPABNAEMbIA HANPAXXEHUEM

CraHpapTHasa cxema 'YH no3BonseT M3MeHATb 4acToTy
reHepupyemoro curHana. Y reHepatopa VCDCO (Voltage-
Controlled Duty Cycle Oscillator, nnu r'K3YH) HanpsaxeHune
ynpaBnseT Ko3¢PULUMEHTOM 3aN0THEHNA BbIXOAHbBIX UMMYIb-
coB (cM. puc. 8).

Cxema N'K3YH oTtnunyuaetca ot ['YH Tem, uTo nyckoBas cxema
3ajaeT Hayano BbixogHoro curHana. Mogynu WM n TMR onpe-
LENsoT Nepuos 1 YacToTy reHepatopa, a MIMH - koadpdurumneHTt
3aMnoJIHEHMA C NOMOLLbIO HanPAXKeHUA V.

HapacTatowun ¢poHT LUMM-cnrHana 3anyckaet Bxog PRG RS
1 3agaet 3HaueHue CLC. Ecnu BbixogHoe HanpsxeHue MITH npe-
BblWwaeT Vyn, 3anyckaetca Bxoa FS, konaercatop MIMH 3akopaum-
BaeTcs, U 3HauyeHne CLC cOpacbiBaeTcs. BoixogHOe HanpsKeHne
MIMH n CLC ocTaeTca HU3KMM A0 cliefylowero nepenosiHeHna
Tamepa TMR v nonoxutenbHoro ppoHTa LMM-curHana.

YBenuueHne HanpaxeHua Vy, npoanesaeT Bpema Hapac-
TaHWA NUIO06BPA3HOro CHrHana v WUPUHY BbIXOAHOTO MOJIOXKU-
TesibHOro umnysnbca. KoapduureHT 3anonHeHNA paccunTbiBaeTCA
Kak Vynp/ Viakc- YTOOBI yBENNUMTD AMANa3oH 3HaueHuin Koapduum-
€HTa 3arMoJIHeHVA, NepPUOA TallMepa JOMKeH ObITb paBeH BpeMeHn
HapacTaHusA MMNoo6Pa3HOro CUrHasna, Korga oH JOCTUraeT 3Have-
HUA Vi akc TPV 3a4aHHON KPYTU3HeE.

Mpw ncnonb3oBaHUM ABYX pa3HbIX 3Ha4YeHUn Vg, nocneno-
BaTeNbHOCTb TpUrrepa RS moxeT 6bITb 0fHOPOAHON NpU 060MX
ycnoBusx 6narogaps NnocToaHHOMY nepuogy Tamepa u LWAM-
curHana. OfHako MoXeT BO3HUKHYTb JONOMHWTENbHAA 3afepXKKa
[0 cpabatbiBaHuA Tpurrepa FS, uTo 06ycnoBneHo NOCTOAHHOM
KPYTW3HOW 1 6onee BbICOKMM 3HaueHnem Vyp.

KpyTtusna MIMH n nepmnopg Taimepa TMR2 3aBucAT oT 3agaH-
HOW YacTOTbl U fMana3oHa 3HaYeHu KospdumuymneHTa 3anon-
HeHua TK3YH. KoadpdununeHt 3anonHeHnsa WNUM moxHo
YCTaHOBUTb JOCTAaTOYHO MasnbIM, 4TOObI 3anyckaTb BxoA RS
NpPOrpamMmmupyemoro reHepatopa nmnoo6pasHbiX CUTHANOB.
BenuuunHa BbIXOAHOM YacToThl Fyyy NO-NpexHemy H6epeTca
13 3awenku SR KoHPUryprpyemon normnyeckom auenku. Boixoa-
Hble HanpsaxeHna LWUMM-curHana n KomnapaTtop onpegensatoT
3anycK 1 c6poc BXoaoB 6/10Ka IOrMKU.

ACUHXPOHHDbI/ FTEHEPATOP UMMNYJIbCOB

HA OAHOM BbIXOAE

AcnHXpOHHBIN reHepatop AOS (Asynchronous One-Shot) reHe-
pVIpyeT MNyNbCbl HA ORHOM BbIXOAE NPU BHELLHEM 3anycke. Y 3Toro
MyNBTMBUOPATOPa — OHO YCTONUMBOE COCTOsIHME. ECiv oHO meeT



HU3KWI YPOBEHb, BbIXOJ BHELLIHEro TpUrrepa ycTaHaB/MBaeTcA
Ha BbICOKMI YPOBEHb B TeueHMe onpefeneHHoro nepunoaa spe-
MeHU (CM. puc. 9), B KOHLIE KOTOPOrO 3TOT reHepaTop BO3BPaLlaeTCA
B YCTONUMBOE COCTOAHME B OXKMAAHNM CleflyloLLero 3anycka.

CocTosAHMe c6poca NOrMKy ABNAETCA YCTONYMBBIM Yy pac-
CMaTpMBaeMOro aCMHXpPOHHOIO reHepaTtopa. BHewHun Tpurrep
3ajlaeT HanpsxeHne Ha Bxoge RS MIMH v BbiIxogHOe Hanpsxe-
HUe aCMHXPOHHOTO reHepaTopa; NPU 3TOM JIornyeckas aveinka
He TpebyeTcs. Ecnn HanpskeHwe MITH gocturaeT BennymHbl UOH,
3anycKaeTcs UCTOUYHMK Ha BXxoge FS, coO6CTBEHHbIN KOHAeHCaTOp
nporpaMmmrpyemoro reHepaTopa NUn006pa3HOro HanpsKeHns
3aKOpaUYnBaETCA, a BbIXOQHOW CUTHaJ NOTMYECKOW AYelikn copa-
cbiBaeTcA. LUnpuHa nmnynbcoB 3aBUCUT OT HanpsaxeHna MOH
1 KpyTu3Hb! MITTH.

Mopynu UM v Taimepa MOXXHO 3aMEHUTb BHELWHUM TpUrre-
POM HanpsKeHUs, YTOObI YCTPAHMTb NEPUOMNYECKYIO MOCeo-
BaTeNbHOCTb 3arnycka BxoAa RS nporpammupyemoro reHepartopa
NMNoo6bpasHOro HaMPAXXEHUA 1 UCKNIOYMTb MCMONb30BaHMe 3aja-
IOLLMX MCTOYHMKOB JIOrMYECKOW AYENKN. BbixogHble MMMynbCbl Npy
3TOM MOCTYNAT C BbIXOAa AYENKU.

FTEHEPATOP MMNYNbCOB HA O4HOM BbIXOAE,

YMPABJIAEMbIA HAMPAXXEHUEM

[eHepaTop MMNYNbCOB Ha OAHOM BbiXOofle, ynpaBsaembli
HanpsXeHneMm, NpeAcTaBnAeT cob0i yCOBePLIEHCTBOBAHHYIO
CXeMy acMHXpPOHHoro reHepaTtopa AOS (cm. puc. 10). OguH Bxopg,
TaKol cxeMbl paboTaeT Kak Tpurrep, a AOMONIHUTESNIbHbIN BXOA
onpepgenaeT Neproj MMNynbCoB Ha OJHOM Bbixofe. Hanpumep,
3TOT reHepaTop ynpasisaeT BpeMeHeM BK/IIOUYEHHOrO COCTOAHUA
KOHTpoiepa KoadduumneHTa mowHocTh (KKM) B pexkume rpa-
HUYHOW NPOBOAUMOCTM.

BxopgHoe HanpsaxeHune V,, onpegendeT nepuog MmMnynbcos
Ha OAHOM BbIXOAE, NN BPeMA BKIOYEHHOro cocToAaHuA. Mpu
6onee BbICOKOM HanpsKeHnn Vyg, BPEMSA BKIIOYEHHOMO COCTO-
AHVA yBenunumBaetca. Ecnm Bocxogawmii nnnoobpasHblii curHan
MNIMH pocTturaet 3HayeHna Vg, KoHAeHcaTop MNIMH 3akopaun-
BaeTCA, U 3aBepliaeTca LMK Harpy3Kku reHepatopa ¢ Komnie-
MeHTapHbIMU Bbixogamm (COG). BbixogHoe HanpsaMeHne ocTaeTca
B HU3KOM JIOr'YECKOM COCTOAHUN, MOKa CUTHa He nepe3anycTuT
BOCXOAALNIA NMNOO6PA3HBIA CUrHanN 1 He HauHeTcA nepuog COG.

B KoHTponnepe B pexume rpaHN4yHON NPOBOANMOCTM reHe-
patop COG ynpaBnsaeT kommyTauumen cunosoro MOSFET-kntoua.
CurHan obpatHou cAsn (OC) oT ycunutensa curHana owmnob-
Kn nogaetca Ha Bxof Vyne. [ocToAHHbIN curHan OC nossonsaet
YCTaHOBUTb GUMKCMPOBaAHHOE BPEMSA BKJIIOYEHHOIO COCTOAHUA
(cMm. puc. 11). B cocToAHMAX BKIIOYEHUA W BbIKNIOYEHWA TOK MHAYK-
TUBHOCTM JOCTUrAeT BEIMYMHBI BXOAHOTO ONMOPHOr0 Hanps»KeHnA
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Puc. 10. Kondpurypauusa reHepatopa UMNYNbCOB Ha 0AHOM BbIXO/ie, yNPaBAAEMOro
HanpaxeHuem

M cnagaeT [o HynA, COOTBeTCTBeHHO. Ha pucyHke 11 nokasaHa
TUNOBaA XapakTeprCTVKa TOKa UHAYKTMBHOCTU MPU NCMOJb30Ba-
HWUW KOHTPOJIIepa B pexknme rpaH1yYHON NPOBOAUMOCTH.

UTo6bl cKOHPUTryprpoBaTb NepudepuinHbie yCTPONCTBA,
cnepyeT 3ameHnUTb moaynb UMM n Tanimep BTOpbiM KOMnapaTo-
pom. MNpur 3TOM B CNCKe BXOAHBIX NCTOYHNKOB NMONOXNTENIBHOTO
1 OTpULATENbHOTO CUrHanoB Bbibupatotca BoiBoabl CINx+ 1 FVR
(MOH), cooTBeTCTBEHHO. BMECTO KOHUTYpPUpPYEMOIA NOrYecKon
AYenKu BbibrpaeTca moaynb COG, a KoMnapaTopbl ycTaHaB/vBa-
I0TCA KaK UCTOYHUKU CObbITWIA, CpabaTbiBatolyme npy nocTynne-
HUW BOCXOAALLEro N HUCXOAALWEro CMrHanoBs. B npunoxeHuax
C MCMOMNb30BaHNEM CUOBbIX Npeobpa3oBaTeneil NpeanoUTUTENb-
HO Mcnonb3oBaTb NepudepuiiHbie ycTpoincTea COG B KauecTBe
BbIXOAHOrO ApanBepa.

BbiBOAbl

OueBunaHo, uto MIMH o4yeHb yaobHO NPUMEHSTbL NpU HEO6-
X0AMMOCTN 06ecneynTb reHepaunto NnoobpasHbiX CUrHaNoB
B KaueCTBe OMOPHbIX UM NCTOYHUKOB TaKTOBOM YacTOTbl. ITn
bYHKLUM Nerko KOHGUIyprpyTCA C MOMOLLbIO APYKECTBEHHOTO
nHTepdeiica KoHpurypatopa MCC. Hapsagy ¢ HekoTopbiMy Apy-
rumu neprdepuinHbIMIU YCTPOMCTBAMM, KOTOPbIMY OCHALLEHDI
MUKpOKoHTponnepbl PIC ot komnaHum Microchip, paspabotunku
nosy4atoT JOCTAaTOUHO 6oNbLUY0 CBOGOAY NPOEKTUPOBaHNA APY-
rUX MPUNOXKEHWUI Ha OCHOBE 3TVX FreHePaTOPOB. e
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