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NnpoeKTupoBaHHe

IIpodonxenue. Hauano 6 Ne 4°2006

Amutpuii KUWIOYEK
DmiDmitry.Kilochek@macrogroup.ru

TEeXHIYECKOM OIMCaHuY [1] u mpenmsIay-

IIMX CTaThsX IMKIIA [3] cucTema Ha KpH-

crayte PSoC paccmaTpuBaercs Kak cOBO-
KYIHOCTb OCHOBHBIX ITOJICHCTEM — ITPOIIeCCOp-
HOTO SIIPa, CHCTEMHBIX PecypcoB, NuGpPOBOIH
u aHanorosol nepudepuu. Ilpungepxuasich
9TOTO pasfeseHus, 6yIeM pacCMaTpUBaTh yII-
paBJIeHHEe 9HEPronoTpebIeHIeM UL KasKom
MIOJICHCTEMBI 110 OTAEIbHOCTH.

MpoueccopHoe aapo
M CUCTEMHbIE pecypcCbl

CaMBIM ABHBIM U CaMBIM JIEHICTBEHHBIM METO-
TIOM CHIDKEHHS] 9HEPTOMOTPe6 IeHS IIPOLIeccop-
HOTO si/[pa SIBJIAETCA NePeBOJI ero B CIAIINI pe-
sxuM. [lepexop B CIIAIINIA PeKIM OCYILIECTBILSET-
cs npu ycraHoBke 6uta SLEEP B perucrpe
CPU_SCRO. ITpu aTom oTKIIH09aeTcst 610K (rarm-
IIAMATH, OCTAHABJIMBAETCS IPOLIECCOP, U OTKIIIO-
YaIOTCA BCe OCHOBHbIE BHYTPEHHUE UCTOYHUKA
TAKTOBBIX YaCTOT, 32 HCKJIIOUEHNEM reHepaTopa
qactoTsl 32K. TIoCKobKY 1711 paboThI Kak 1iudh-
POBBIX, TaK U aHAJIOTOBBIX OJIOKOB TPeOYIOTCS TaK-
THPYIOIINE YaCTOTDI, TO B CILAIIEM PEKUMeE ITPO-
IOJDKAT paboTy TOJIBKO Te GJIOKH, KOTOpPBIe UC-
TOJIB3YIOT JI00 BHYTpeHHO YactoTy 32K, mbo
BHeIIIHUE HCTOYHUKH TAKTHPOBAHMsA. MUHIMAIIb-
HBIII ITOTPeOIAeMBIIT TOK B CILIILEM PEXKIME CO-
craBseT oT 3 10 10 MKA B 3aBUCMOCTH OT YHIIa
PSoC n TemmepaTypb! OKpy KaloImeit Cpefibl.

I[Tpu UCTIOIb30BaHUH CIIAIIETO PEKUMA CJie-
IIyeT UMEeThb B BUTY HECKOJIBKO CIIEMyIOIIIX KITIO-
YEBBIX MOMEHTOB:

1) BBIXO[I 13 CIISIIIETO peXKUMa OCYIIeCTBIIETCS
I10 TIPEePHIBAHUIO M IIPH BO3HUKHOBEHUHT
cbpoca. DTO 3aHHMaeT OT JABYX IO TPeX Tak-
TOB 9acToThI 32K, T0 ecTh 61-92 MKC. [I7151 BBI-
X071 U3 CIIAIIETO PEKUMA, KaK IIPaBUIIO, HC-
IOJIB3YeTCsI CIIeuaIbHbI TaitMep SleepTimer,
JacTOTa CPabaTHIBAHUS KOTOPOTO MOYKET OBITh
BbIOpaHa u3 psiza 1, 8, 64 u 512 I'm.

——

lMpoexkTupoBaHue

Ha NporpaMMHUpyeMbIiX CUCTEMAX
Ha Kpuctanne PSoC Cypress.

Yactb 5. Ynpasnenue aHepronotpebneHvem

CoBpeMeHHble pa3paboTUMKK 3NEeKTPOHHbIX YCTPOUCTB 60sibluOE BHUMAHUE
yAensioT npobneMe cHUXKeHUA 3HepronoTpebneHus. OcobeHHO 3TO BaXKHO
B c/lyyae CO3jaHUA MOOUNbHbBIX YCTPOUCTB. [laHHasA cTaTbs NOCBsLEHA OCHOB-
HbIM cnocobam ynpasneHus noTpebsseMol MOLWHOCTbIO B CUCTEMAX Ha KpH-

ctanne PSoC.

2)Ecnu B MOMEHT BBIIIOTHEHHSI HHCTPYKIINY,
ycranasiusatomieit 6ut SLEEP, nmpouncxonut
IIpephIBaHIe, TO HHCTPYKIUSA BLITOTHUTCS,
HO Ilepexofia B CILIIINI PeXXUM He 6yet, OuT
SLEEP ocraHeTcs B IpeskHEM COCTOSHHH,
a BMeCTO 9TOT0 OyJIeT OCYILeCTBIICH IIepPexof
K 00pabOTINKY IIpEPhIBAHHSL.

3) IIpu BBIXOJIe B3 CILSIIEr0 PeKHIMa II0 IIPEpPhI-
BAaHUIO IePBOII OyJIeT BBIIIOTHEHAa HHCTPYK-
IS, CIIelYIOIas 3a HHCTPYKIUeH, KOTopas
ycranasiauBana 6ut SLEEP. U mumis mocie
3TOro0 OYJeT OCYIeCTBIIEH IIepexof K 06pa-
60TYUKY IpepbIBAHNSI, €CJTU YCTaHOBJIEH IJI0-
GasTbHBII OUT pasperieHus pephIBaHuit (OuT
GIE B peructpe daros mpoueccopa F min
B peructpe CPU_F).

4) Cocrostaue 6uTa r106a1bHOTO pasperIeHns

IpepBIBAHMI He Ba)KHO JUIS BBIXONA U3 CII-
IIero pekKuMa. BBIXOJ] OCYIIecTBIISAETCS IO
(baxTy BOSHHKHOBEHNSI IIPEPbIBAHNST, OKHTIA-
roero o6cnyskusanus (pending interrupt),
TO €CTh He3aMaCKHPOBAHHOTO IIPepPBIBAHUS
(ycTaHOBJIEH COOTBETCTBYIOIIHIT OUT B peru-
crpe INT_MSKXx). Ecnu 6ut GIE npu BbIxo-
e U3 CIILIEro peKHMa He YCTaHOBIICH,
TO O)KUJAIoNIee IpephIBaHUe TOJDKHO OBITh
1160 COPOIIICHO BPYUHYIO (depe3 PerucTpsl
INT_CLRXx), 1160 ¢ IIOMOILIBIO YCTaHOBKI
6uta GIE (4T06BI IIpOU30ILIe IIepeXo Ha CO-
OTBETCTBYIOIIUI 00pabOTINK IIPEPBIBAHN).
Tak uu nHave, iar mpepbIBaHs, OKHIAI0-
111ero 00CITy)KUBAHHUSL, IOJDKEH OBITh COPOILIIEH,
UHaye OH Oy[eT IPeIATCTBOBAT IIePEXOLY
B CIAIIANA PEKUAM B TaJIbHEHAIIIEM.

5) EcJtur 1151 CHHXPOHU3AI UM C BHELITHIM KBap-
I[eBBIM Pe30HATOPOM BKIO4eH 610K PLL,
TO IepeJ ePeX0IOM B CIISIIUI PEKUM TaK-
TOBAsI YaCTOTA IIPOIIECCOPA JOJDKHA OBITH I10-
HiwkeHa 10 3 MI' (6utst CPU Speed B pern-
crpe OSC_CRO). Hacrota paboThI Ipo1iecco-
Pa TOJDKHA GBITH OTHOCHTEIEHO HEOOIBIIION,
TaK Kak 0710k PLL moJKeH ycIeTb BOCCTaHO-

BUTb CHHXPOHHU3AIIUIO TP BBIXOIE U3 CIISIIIIe-
ro pexxuma. [Tocsie BBIXOIA U3 CIISIIIEr0 PEKH-
Ma PeKOMEHIyeTCsI BhIIep)KaTh maysy B 10 mMc
Iiepej] BOCCTAaHOBJIEHHUEM IIPEKHEH paboyeit
4acTOTHI IIPOIIECCOopa.

6) ITOCKOJIBKY He HCKITI0YeHA BEPOSITHOCTD BO3-
HHUKHOBEHHSI IIPEPbIBAHIS IIepel HHCTPYKI[H-
eif, ycranasnusaoreit 6ut SLEEP, To Bo3-
MO’KHA IO HEKOPpPEKTHas paboTa aIropuT-
Ma 06paboTInKa HpeppIBaHUs (HaIpUMep,
ecu ObUIA TIOHIDKEHA 9acTOTa PAOOTHI IIPO-
1eccopa), 1160 HeKOPpPeKTHAs! OATOTOBKA
epexofa K CrsieMy pexxumy. s Toro 4ro-
ObI H30€KaTh MOJOOHOM CUTYAIINH, CIIEyeT
UCIIOJIb30BATH CJIEAYIOIIYIO IIPOrPAMMHYI0
KOHCTPYKIIHUIO:

MB8C_EnableGInt ; makpoornpezesnenue B paiine m8c.inc — copoc Gu-
ta GIE (uHcrpykuus AND F,~01h)

5 MHCTPYKIIMU IIOATOTOBKH K IIEpEX0ay B CISIITHIA pexuM

MB8C_EnableGInt ; makpoomnpeznesenre — ycraHoska 6uta GIE (nH-
crpyxkimst OR F,01h)
MBC_Sleep ; makpoomnpenesnenne — ycranoBka 6ura SLEEP

ITocKOIBKY HHCTPYKIHUS IO YCTaHOBKe 6T
GIE BeIIONHSETCS TAKUM 00pa3oM, 4TO Iepe-
X0l K 00pabOTINKY HPePhIBAHIS MOYKET PO~
U30MTU TOJIBKO HOCIIE CIIeTYIONIel HHCTPYKIIUH,
TO Oy/IeT OCYyIIeCTBIIeH IIePeXOJl B CIISIIUI pe-
kuM. asee coOBITHS Pa3BUBAIOTCS TaK, KaK yKa-
3aHO B ITYHKTE 2.
7)Ilepen mepexofoM B CIISIIIUI PEKUM JJIs

obecriedeHNss MUHIMAJIBHOTO 9HEPTOIOTpes-

JIeHUS CJIeflyeT OTKIIOYUTH OIIOPHbIE HAIIPS-

SJKeHHsI IJIs1 BCETO MaCCUBa aHAJIOTOBBIX 0JI0-

KOB, JIIOO BBIKTIOUUTH HEUCIIOIb3yeMble MO~

ILyJTH IIOJIb30BaTeNIsl. DTO HEOOXOIUMO CHIeTIaTh

B IIPOTPaMMe, IIOCKOJIBKY CIIALIUI PeKUM

IIpOIleccopa He 3aTparuBaeT paboTy aHaJIOTo-

BOI1 IOZICHCTEMBI (32 HCKIIOYeHHeM BHYTPEeH-

HHX NIOOAIBHBIX TAKTUPYIOIUX 9acToT VCI

u VC2).

o
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Ecnu Tpebyercs eriie G0IBIINI TTIEPUOJ, Ha-
XO)KIeHHS IIPOLECCOPa B CILSIIEM COCTOSHUM,
TO PeaTH30BaTh 3TO MOKHO, IepeHAIIPaBHUB
CHTHAJI IPepbIBAHUA OT Sleep-TaiiMepa Ha J1u-
uuto GOE [7]. [Tanee 9TOT cUTHAI MOKET OBITH
1ofiaH Ha g poBoii 610K, paboTaOIIUIL B pe-
JKHMe CYeTIHKa W TaiiMepa. OTcanTaB HeoO-
XOJJIMOe 9UCJIO CUTHAJIOB, TH(POBOIT 60K MO-
JKeT CTeHepHpPOBATh COOCTBEHHBII CUTHAJ Ipe-
PBIBaHHUS, KOTOPBII U BBIBEMIET IPOLECCOP H3
CIIAIIIero pesKuMa. 3a MepeHalpaBIeHne CUT-
Hasa oT Sleep-Taiimepa orsedaer 6ut SLPINT
B peructpe OSC_GO_EN.

I[Tpu paspaboTke yCTpOCTBA ¢ GaTapeiHbIM
IUTaHUEM CJIelyeT HCI0Ib30BaTh MOBBIIIAIO-
muit peryastop HanpspkeHus SMP (Switch
Mode Pump). Ero ucnosnbp3oBanue CyIecTBeH-
HO IIPOIJIUT BpeMsI aBTOHOMHOI paOOTBI, Ipu-
geM 9TOT PEeryIsATOp MOKET OBITh HCIIOIb30-
BaH U JUIS IUTAHUS IPYTUX CXeM YCTPOICTBA
([5]). Onnaxko cienyer UMeTh B BULY, 9TO Cy-
IIeCTBYeT HeOOJIBIION «IIOIBOTHBIN KaMeHb»
IpY ONHOBPEMEHHOM HCIIONb30BaHHH SMP
U CIIIIEro peXkuMa mporeccopa. [leso B ToM,
YTO II0 YMOJIYAHUIO B CIIAIIEM PEKIMe OTKIIIO-
qaeTcs cxeMa (POPMHUPOBAHUS OIIOPHOTO Ha-
npspkeHus (Bandgap reference). Ora cxema He-
ob6xofuMa JuIst pabOoThI IeTeKTOpa MaleH s Ha-
npspKeHus nutanusa LVD, ot koToporo, B cBOIO
ouepenb, 3aBUCUT pabora cxeMpl SMP. B pe-
3yJIbTaTe IOBBIIIAIOIINI PEryJIATOp HallpsDKe-
HUS IepecTaeT paborars, 1 yui PSoC BBIKITIO-
qaeTcst. YTOOBI 3TOr0O He IPOMCXOIMIIO, HE00-
XOIUMO yCTaHOBHUTH 6uT No Buzz B perucrpe
OSC_CRO. DT0 mpeoTBPATHUT BBHIKITIOUCHHE
CXeMBI OIIOPHOTO HAIIPSDKEHHUS B CILAIIEM pe-
JKHMe.

11 yMeHbIIeHHs HOTpe6IIsIeMOlT MOILITHOC-
TH MOYKHO BBIKJTIOUUTH (DYHKIIMIO YIBOCHUS
TAKTOBOU 4aCTOTHI JIZOO B PEXKHMe PelaKTopa
crpykrypsl cuctemsl B PSoC Designer (crpoka
«SysClk*2 Disable» B HacTpoliKax [06aIbHBIX pe-
cypcoB), 6o ycranoskoit 6uta SYSCLKX2DIS
B peructpe OSC_CR2. D10 m03BOJISAET yMEHb-
IIUTH NOTPeOIsIeMBII TOK IPAMePHO Ha 1 MA.

Ecm Het HeoOxXomuMocTH B yactote 24 MI'm,
7 9TO II03BOJISIET Bepcusi MUKpocxeMsl PSoC,
TO MOJKHO HCIIOJIb30BATh PEKIM I'eHepaIiH 110~
HIDKEHHOM 9acToThl (6 mau 12 MTI'1 B 3aBucu-
MOCTH OT YHIIa) TyTeM ycTaHoBKH 6uTa SLIMO
B perucrpe CPU_SCRI. IToMumo atoro, Heo6-
xopumo 3arpys3uts B peructp IMO_TR HoBOE
Kanu6poBOYHOE 3HAYECHUE JIJIS FeHepaTopa.

Ta6nuua 1. Ynpaenexve aHepronotpebneHrnem maccvsa
ananorosbix 610ko8 (peructp ARF_CR)

CrenaTb BEIGOP HOHIKEHHOM 9aCTOTHI MOYKHO
u B PSoC Designer.

Ecitu crosib3yeTcst BHEITHUI HCTOYHUK CH-
CTEMHOM TaKTOBOM 4acToThl (KoHTaKT P1[4]),
TO IJIs CHIDKEHHS 9HEPTOLOTPEOICHHST MOKHO
OTKJIIOYHUTh BHYTPEHHUIT T€HEPATOP yCTaHOB-
xoit 6ura IMODIS B perucrpe OSC_CR2.

[l yMEeHBIIIEHUS YPOBHSI QJIEKTPOMAarHuT-
HBIX IIOMEX CJIe[lyeT YCTAHOBUTh MaKCHMaJlb-
HBIT K09PDUIMEHT IeJIeHUsT ISl CHCTEMHBIX
TakToBBIX YacToT VCI1, VC2, VC3, eciu oHH
He UCIOJIB3YIOTCSL.

AHanoroas nepudepus

CaMoi1 Ipo6IeMHOI C TOUKH 3peHHs II0Tpe6-
JIeHVIs1 9HePIUH SIBJISIETCS aHAJIOTOBas Iepude-
pust. 37ech Ba)KHO HANTU KOMIIPOMECC MEKIY
MHHHIMAJIBHBIM IIOTPe6IeHIeM SHePTHU H CKO-
POCTHBIMH U TOYHOCTHBIMHU XaPaKTePHCTUKAME
MOJIyJIell I0JIb30BaTeNIs, PACIIOIOKEeHHBIX Ha
MaccuBe aHaJOTOBBIX 0710K0B. Kak mpasmio,
B OIUCAHUH MOJIYJIel II0JIb30BATe s IIPUBOIAT-
Cs1 XapaKTePUCTHKY IS Pa3IMIHbIX BAPHAHTOB
HACTPOEeK MOLIHOCTH, YTO II03BOJLIET CHENaTh
BBIOOD JI6O0 B CTOPOHY YBEJIMIeHNS TOIHOCTH,
760 B CTOPOHY CHIDKEHHSI 9HEPTONOTPe6ITeHN.

3a 9HepromnoTpedIeH e BCero MacCHBa aHAJIO-
roBBIX 6JI0KOB oTBeyaroT 6utsl PWR perucrpa
ARF_CR (tabs1. 1), mossossonue 1160 OTKIIIO-
IUTh MaCCUB LETUKOM, JIHO0 OTKIIOYHUTD TOJIb-
KO 6JIOKH Ha IepeKII09aeMbIX KOHIEHCATOPaX.
Kpome TOro, 3TOT PerucTp MO3BOJISIET Peryin-
POBATh MOIITHOCTb MCTOYHHKA OIIOPHBIX HAIIPSI-
KeHHII B IIpefieNIaX TpeX Ipaflalliil — HU3Kasi,
CpenHsIs ¥ BbICOKast MOIHOCTH (low, medium
u high cooTBercTBeHHO).

Peructp ARF_CR copepsxur takke 6utr HBE
(High Bias Enable), koTopblil yBenduBaeT 11o-
Tpe6IIsIeMyI0 MOIIHOCTb BCETO aHAJIOTOBOTO Mac-
CHBA BIBOE, HO U YBEIMIUBAET CKOPOCTb Pabo-
THI OIIePAIINOHHBIX yCIIUTEIENL.

HauvanpHaoe coctostane peructpa ARF_CR
MOXKHO 3a7aTh B cpefe PSoC Designer B pexu-
Me pelaKTopa CTPYKTyphl cucreMsl (Device
Editor, Interconnection View) B rmosie HacTpoek
riao6anpHbIXx pecypcoB (Global Resources).
B arom nose crpoka «Analog Power» oTBedaer
3a cocrossHue 6utoB PWR, a crpoka «Op-Amp
Bias» — 3a cocrosiuue 6ura HBE. B nanbueii-
IIeM B IpoIiecce paboThl IIPOIPaMMBI 3TO €O~
CTOSIHHE MOKET OBITh H3MEHEHO Pa3paboTdn-
KOM IIpU HeOOXOIMOCTH.

Tabnuua 2. Ynpasneue sHepronotpebneHnem
KaK[0ro aHas10roeoro 610ka

Butbl PWR MouwHoctb . Butbi o —
peructpa ucTouHHKa onopHoro  Bnoku CT  Bnoku SC perucrpos poBeHb Lid M
ARF_CR HanpsxeHus ACBxxCR2, MOLHOCTH peructpa ﬂo:%exﬁi::::uu
ASCxxCR3, 6noka ARF_CR D
000 Bce BbiktoueHO ASDxxCR3
001 Huskas (Low) Brniouerbl | BbikioueHbl Bbiknioue (Off)
010 Cpeptsa (Medium) Bkniouenbr | BbikntoueHbl 0 150
011 Boicokas (High) BxioueHbl | BbikntoueHbr 01 Huskas (Low) 1 300
100 Bce BbiktoueHo 10 Cpearss 0 600
101 Huskas (Low) BikniodeHbl | BknioueHb (Medium) 1 1200
110 Cpegtisis (Medium) Bkniouetbl | BknioueHbl " B (High) 0 2400
111 Bbicokas (High) Bkniouetbl | Bkatouerbi eI 1 4800

npoeKTupoBaHue

3a HaCTPOMKHU 9HEPTONOTPeOIEHUS KaXKIOT0
6710Ka B oTIeIbHOCTH 0TBedatoT 6utel PWR pe-
ructpoB ASCxxCR3, ASDxxCR3 (1151 6;710K0B
SC) u ACBxxCR2 (s 6;10xk0B CT) — Tabm. 2.
DT GUTHI TAKOKe TT03BOJIIOT HACTPOUTH dHEP-
ronorpe6ieHue 6JI0Ka B IIpefieslaX TPeX rpaga-
W — HU3KOM, CpeIHEN U BHICOKOM, 60 OT-
Ki109uTh 6710K. Criepryet 06patuTth 0co60e BHU-
MaHUe Ha TO, YTOOBI YCTAaHOBKHU IIOTPeOILIeMO
MOIITHOCTH aHAJIOTOBOTO 0JI0Ka He IIPEBBILITAIH
YCTaHOBOK MOIITHOCTH HCTOYHIKA OIIOPHOTO Ha-
upspkerns B peructpe ARF_CR, nnave pa6ora
6710Ka OyeT HeKOPPEKTHOIL.

B ormrane ot peructpa ARF_CR, ns Hact-
POEK SHepProIoTpe6IeHNs I0Ib30BATEIbCKIX
MOJIyJIeil yIOOHO HCIIONB30BATh COOTBETCTBYIO-
e API-pyHKIIMH, KOTOpbIE U YIPaBIISIOT pe-
ructpamu ACBxxCR2, ASCxxCR3 n ASDxxCR3.
7151 CHIDKEHHIS CPeTHETO YPOBHS 9HeProIoTpes-
JIeHHSI CJIEAyeT OTKIIOYATh Te MOLYJIH, KOTOPBIe
He UCIIOJIb3YIOTCS B JAHHBLI MOMEHT.

IToHU3UTH SHEPrOMOTPeOIeHIEe MOKET TaK-~
JKe UCIIOTb30BaHHe CIIeIIHAIbHBIX HA3KOIIO-
TPe6IIAIOMNX KOMIIApaTOPOB, KOTOPbIe IIPH-
cyrerByoT B 610kax CT. Butr LPCMPEN pe-
ructpa ACBxxCR3 oTBedaeT 3a BKIIOUeHHE
KOMIIapaTopa ¢ HU3KUM ITOTpeOIeHIeM IIUTa-
HISA. DTOT KOMIIAPAaTOP HOAKIIOYeH ITapaJlIesb-
HO OCHOBHOMY OII€PallHOHHOMY yCHJIUTEIIIO
6:10Ka. [crionp3oBaHue 3T0r0 KOMIIapaTopa oI~
PaBIaHO B IPOEKTAX, Iie HU3KOe I0TpelIeH e
IIATaHUS SBJIETCS 60JIee BaXKHBIM, YeM HUSKUI
YPOBEHb LITyMOB I HAIIPsDKEHUS cMeleHust. Tak
KaK BBIXOJl KOMIIapaToOpa IONKIIOYeH K BBIXO-
Iy OCHOBHOTO OIIePaIllHOHHOTO YCHJIHTeLs,
TO TOJIBKO OIUH U3 HUX MOKET ObITh BKJIIOUEH.
OTKJIIOUUTD [IaBHBII OIePAIHMOHHbIN yCHIN-
TeJIb MOKHO yCTaHOBKOI 6utoB PWR(1:0] pe-
ructpa ACBxxCR2 B 00b nnu ycranoBkoit 6u-
toB PWR([2:0] peructpa ARF_CR B x00b.

Amnarnorosas noncucremMa PSoC BKnodaer B ce-
651 BBIXO/HBIE aHAJIOTOBBIe Oydepsl, TPaHCIU-
pYyIOIIze CUTHAJ OT CTOJIOIA aHATIOTOBBIX 0JI0-
KOB K KOHTaKTaM MHUKPOCXeMBI. YIIPaBIISIOTCS
nauuble 6ydepsr perucrpom ABF_CRO. Butst
ABUFxXEN aroro perucrpa BKIIOYAIOT HJIX BbI-
KIIOYAIOT BBIXOJHBIE aHATIOTOBBIe Gydepsl, a OUT
PWR ynpasiisger MOLIHOCTBIO BBIXOJHBIX aHA-
JI0roBbIX O6ydepos (0 — HU3KasI MOIITHOCTD, 1 —
BBICOKasI). [l MUHUMU3AINU S9HEPronoTpe6-
JIEHUSI PeKOMEH/[YeTCs HCIIONIb30BATh PeXKUM
BBICOKOI MOIITHOCTH BBIXOJHBIX 6y(epoB TOJIb-
KO JULS CHTHAJIOB C 9aCTOTON cBbImre 50 KII.

Kax yske yIOMHHAJIOCh, IIOCKOJIBKY CIISIIIHI
PEeKHM IIPOIleccopa He 3aTparuBaeT paboTy aHa-
JIOTOBOII IOJICHCTEMBI, TO IIPH IIEPeX0Jie B 9TOT
PEXHUM CJIefyeT OTKIIOUUTh IUTAHUe aHAJIOTO~
BOTO MACCHBA JIJIs1 YMEHbIIECHNUS ITOTPeOIICHNSL.

Ludposas nepudepus

MoriHocTb, notpediisiemast udpoBbIMH 610~
KaMH, IPOIOPIHOHATHHA YaCTOTE, Ha KOTOPOIT
oHH paboraioT. [loaTOMY B TOM Ciydae, eciu
MOIIYJIb He Hy)KEH, €T0 CJIETyeT OTKIIOIUTD, UC-
HOJIB3YSI COOTBETCTBYIONTYIO QyHKImO APL
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NnpoeKTupoBaHHe

IToCKOBKY BHYTPEHHUE TAKTOBbIE YaCTOTHI
B CIISILIEM PEKHME OTKIHOYEHBI, TO PYHKIINO-
HHUPOBATh OYIYT TOJIBKO Te NUPPOBbBIE OIOKH,
paboTa KOTOPBIX 3aBUCUT OT BHYTPEHHEI! Jac-
T0ThI 32K, 1160 OT BHEITHUX TAKTOBBIX YaCTOT.

CoKOHOMHUTD 9HEPTHUIO II03BOJIUT TAKXKE U OT-
KJII0YEHUE HEUCIIONb3YeMbIX KOHTAKTOB BBOJIA-
BBIBOJA. TaKue KOHTAKTHI, €CIIU 9TO ITO3BOJISAIOT
HACTPOWKY, ClenyeT nepesectr B peskuM High
Impedance Analog, 4TO OTKJIIOYUT TPHUITEPBHI
[IImuTTa B 111ppOBBIX BXOAHBIX My TsX. Kpome
TOTO, CJIeAyeT IPOaHATU3NPOBATh IIPOEKT B Iie-
JIOM Ha IIpeMeT PabOThI B Pa3IMIHBIX CHTYa-
IUSIX KOHTaKTOB BBOJIA/BBIBONIA, CKOHDHUTYpHU-
POBAHHBIX B PEKHIM C OTKPBITHIM cToKoM (Open
Drain) uiu B pesKHM C pe3UCTUBHOM ITOITSDK-
xoit (Pull-Up, Pull-Down). BriosiHe BeposiTHO,
YTO TaKHe KOHTAKTHI He 0053aTeIbHO JOJKHBI
HAXOJUTHCS B 9THX PEKUMAX BCe BpeMsI, 109TO-
MY UX OTKJIIOUEHHE TaKKe MOKET CKa3aThCsl Ha
CpefiHeM ypOBHE 9HEPTrOOTpPeOIeHH S

OnTUMU3aLUa NporpaMMbl

HPG)K,E[C 9YE€M IPUCTYIIATH K ONITUMU3A NN
IIpOEKTa, HeO6XO,E[I/IMO OLICHUTh MAKCUMAJIbHBINA
YPOBE€Hb 3H€pI‘OHOTp€6HCHI/IH B 3aBUCUMOCTH
OT TaKTOBBIX TaCTOT, HACTPOEK 17100aIbHBIX pe-

CYPCOB M 9HCJIa BKJIFOUEHHbIX AHAIOTOBBIX U 11~
(poBbIX 6JI0KOB. B 9TOM MOKET IOMOYb JJICK-
TpoHHas Tabnuna ¢popmara Excel, Bxopsimas
B COCTaB JIOKYMeHTa [4], KOTOPYIO MOXKHO CKa-
vaTs ¢ catita Cypress.

Vicxonst u3 BbILIEIIePEeIHCIIEHHBIX 0COOEHHO-
creit PSoC ciesyet, 4T0 aJITOPUTM IIPOTPaMMBI
IOJDKEH OBITh IIOCTPOEH TaKUM 00pasoM, 4To-
6Bl cCTeMa HaXOIWJIACh B CIISAIIEM COCTOSHUM
KaK MOYKHO JIOJIbIIIE IIPH OTCYTCTBUY BHEIITHUX
BO3JIENCTBUIL [IpH 9TOM MaKCHMAIbHO BO3MOXK-
HOE KOJIMYeCTBO Neprdepuu 0JDKHO OBITH OT-
KiIr04eHo. [Tporieccop MODKeH BHIXOAUTD U3 CIIsI-
IIIEr0 COCTOSIHUS JINOO [0 BOSHUKHOBEHHUIO ITpe-
PBIBaHHUS OT IOPTOB BBOJA/BBIBOZIA, THOO OT
OCTaBIIIeNICsl BKIIOYEHHOI epudepun, 1nu6o
HPOCHIIATHCS Yepe3 (PUKCUPOBAHHbIE IPOMeE-
JKYTKH BPEMEHH II0 TIpepbIBaHuUIO OT Sleep-Taii-
Mepa [1JIs BBIITOJTHEHUS KaKUX-JIHOO0 [IepUOiu-
YeCKUX I CTBUM.

TTocKOJIBKY 3ajjadei SIBISIeTCS KAk MOKHO 60-
Jiee OBICTPOE BBILIOJIHEHNE TIPOTPAMMBbI MEKIY
COCTOSIHUAIMMU CHA, TO OYEBU/IHA HEOOXOIUMOCTD
IpUMEHEHHs KOJia, HalIMCAaHHOTO Ha acceMOJe-
pe, XOTSI 9TO U YCIIOKHSIET IIPOrpaMMHUPOBaHUe.
[TpuMeHenue s3pika CH OIPaBIAHO, €CIIH TPe-
GyeTcst BBIIIOJIHEHNE CTOKHBIX MaTeMATHIECKUX
BBIYUCIICHUI, TOCKOJIBKY (DYHKIIUK MaTeMaTH-

qecKoll OM6INOTeKN, BXOIIIel B cocta Cu-
KOMITHJIATOPA, ONTHMH3UPOBAHEI II0 CKOPOCTH
BBIIIOJIHEHHs1. XOTSI, C IPYTOM CTOPOHBI, eCIIH
103BOJIsIeT 00beM (PIIALI-IAMSATH, He CIefyeT
3a6bIBaTh U O TAOIUIHOM CIIOCOOE 3a/laHus
(byHKIHIT — IIpU 9TOM BBINIOIHEHHe QYHKIINH
CBEZIETCSI BCETO JIMIIb K BBIIIOJIHEHHUIO acceMb6-
JIEPHBIX MHCTPYKIUI index miu romx. |
IIpodonxenue cnedyem
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