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Amutpuii KUWIOYEK
Dmitry.Kilochek@macrogroup.ru

aHHAas CTaThs OTKPBLIBAET ITUKIJI, IOCBS-

IIeHHBIH IIPOEKTUPOBAHMIO HA MUKPO-

cxemax PSoC pupmer Cypress. B nepsoit
YaCTH PACCMOTPEHO IOIIAroBOe CO3JjaHIe He-
CJIOKHOTO IPOEKTA B Cpefie MPOEKTHPOBAHM
PSoC Designer, 3aTparuBaioImero TOIbKO MUK~
POIIPOLIECCOPHOE SANPO.

Muxkpocxembt PSoC dupmsr Cypress mpeficras-
JIIOT 00011 8-OUTHBI MUKPOKOHTPOJLIEP, CO-
JiepsKaIui MEKPOIIPOLIECCOPHOE /PO X MACCUB
(POBLIX U AHATOTOBBIX 6JI0KOB, IIO3BOJISIO-
M7 PeaTN30BbIBATh HEOOXONUMBIE IT0JIb30BaTe-
1o neprudepuiiHble QYHKINH, KaK BIIOJIHE CTaH-
naprasle, Hanpumep MM, ALIIT mwm UART, Tak
1 TaKue HeOOBITHBIE /Il MUKPOKOHTPOJIIEPOB,
KaK, HalIpEMep, aHAJIOTOBble (DUUIBTPBI M HHCT-
PyMeHTaJIbHBIe ycHuTed. biaromaps romy, 4ro
PSoC 1103BONIAIOT COKPATHTD KOJIMIECTBO HCIIOIb-
3yeMBIX BHEIITHIX KOMIIOHEHTOB, 9TO CyIIIeCTBEH-
HO YIPOIIIaeT IPOLecC pa3pabOTKH, yeIIeBILIeT
YCTPOIICTBO U OJHOBPEMEHHO IIOBBIIIIAET €ro 1o~
KOCTB 32 C4eT BO3MOKHOCTH IIepeIrpOrpaMMHpO-
BAHI B CUCTEMe WX PeKOH(MUTYpUPOBAHIS BHY-
TPeHHel CTPYKTYPBI IIPSIMO B IIporiecce paboTEL.
YcrpoiicrBo MukpocxeM PSoC 65110 OIHECaHO

Puc. 1. OtnagouHasi niara v nporpammarop
13 komnnekta MiniProg

lNpoekTupoBaHue

Ha NPOrpamMMMUpyeMbiX CUCTEMAX
Ha kpucTtanne PSoC Cypress

Heo6xoaumocTb faHHOM Ny6nuKaLMmu Bbi3BaHa, O MHEHHUIO aBTOpPa, HEAOCTAT-
KOM pYCCKOA3bIYHbIX MaTepPHaNoB, NOCBSLEHHbIX MPOEKTUPOBAHUIO HA MUK-
pocxemax PSoC. KoHeuHo, paccmoTpeTb B paMKax CTaTbU BCe 0COBEHHOCTH
MuKpocxeM PSoC He npeficTaBnsieTcsi BO3MOXKHbIM, TaK KaK Of{HO TO/IbKO TeX-
HUUYECKOe PYyKOBOACTBO UMeeT 06beM CBbile NATUCOT cTpaHuy. Hawa yenb —
AaTb YMTaTenio NpeAcTaB/NeHUe O NpoLlecce NPOeKTUPOBAHUS C UCMOJIb30Ba-
HUEeM 3TUX Be€CbMa UHTEepPEeCHbIX MUKPOCXeM U MOMOYb B UX OCBOEHUH, NpUBeE-

A HEeCNOo>XKHble NPUMepbI.

B CTaThsIX [5] 1 [6] B IpepIIy X HOMepax XXyp-
HaJIa, II09TOMY B JIJAHHOM CTaThe OCTAHABJIMBATD-
Cs1 Ha O3HAKOMJICHHUH C BHYTPEHHEH CTPYKTY PO
9THX MUKPOCXeM MBI He OyzieM, a IepefiieM K pac-
CMOTPEHHIO ITPOIIecca CO3M[AHM IIPOeKTa Ha 6a-
3e 9TuX 4uInoB. byaer paccmoTper maker CAITP
PSoC Designer, sSIBILTIOIIIIACS OCHOBHBIM CPEJICT-
BOM Pa3pabOTKH, U CO3/IaH IPOCTOI IIPUMeP, fie-
MOHCTPHPYIOIINII pabOTy OPTOB BBOIA-BBIBO-
IIa MEKPOKOHTpOJLTepHOTO sinpa PSoC u pabory
KOHTPOJIIepa IIpepPhIBaHHIL.

YcTraHoOBKa NporpaMMHOro
obecneueHus u obopygoBaHus

It pabots! motpebytores maker PSoC Designer
(Bepcwusi 4.2) 1 OCTENHsIsI BepCHs aKeTa 0OHOB-
neHuit (Bepcus 4.2 SP 3), ycraHOBKa KOTOPOTO
IPOM3BONUTCS IIOBEPX yCTaHOBJIeHHOTrO PSoC
Designer 4.2. CATIP PSoC Designer npencras-
JIs1eT co00il HHTETrPUPOBAHHYIO CPely pa3padoT-
KH, COTIepIKAIIyI0 PelakTOp HCXOIHBIX TeKCTOB
IPOTPaMM, PeJakTop BHYTPEHHEN CTPYKTYPhI
IPOrpaMMUPYEMOIL CUCTeMBI ¥ OTJIAIHK.

ITomumo maxera PSoC Designer s paspa-
60TKH TOTpeOyeTcs M He BXOIAIIIIA B €r0 COCTaB
nporpammarop — PSoC Programmer (mociep-
Hs1st Bepeust 1.22.0.9). Bee mporpaMmel ocTy1I-
HBI Ha OHIIMATBHOM CaliTe WWW.CYPIess.com.

CyIiecTByeT Ba OCHOBHBIX aIlllapaTHBIX
CpeJCTBa, IPUMEHIeMBIX IIPU pa3paboTKe, —
CY3215-DK (ICE-Cube) u CY3210-MiniProgl
(puc. 1). ICE-Cube siBiisieTcst BHY TPUCXEMHBIM
9MYJIATOPOM U HCIOJIB3YeTCsI IUIsI OTIIAJKU IIPO-
€KTa, a TAKKe MOYKET OCYIIIeCTBIIATD «IIPOIINB-
Ky» MukpocxeMm PSoC. MiniProg siBstercs mc-
KJIIOYUTEIBHO IPOrPaMMaTOpPOM H He MOJIep-
JKUBaeT HUKAKIX BO3MOYKHOCTEH I OTJIafIKH
IPOEKTA, €T0 JOCTOMHCTBO — HH3Kasl IIeHa.

Kax ICE-Cube, Tax 1 MiniProg nonxmoqaroTcst
K I1K gepes kabesp mini-USB. ITpu nepsom moz-
KIIOYeHHI HeOOXOIUMO YCTAHOBHTB COOTBETCT-

Bytomuit npaiisep. Jpaisepst mis ICE-Cube
u MiniProg naxonarcs B xaranore \Cypress
MicroSystems\PSoC Programmer\drivers.

Co3paHue npoekTta B PSoC Designer

[Tpn 3amrycke PSoC Designer Bo3HHKaeT OK-
HO, IIpeJlJIarafoliee OTKPBITh CyIeCTBYIOIIUI
IPOEKT J160 co37aTh HOBBIIL IIpu cosmanum
HOBOTO ITPOEKTa HeOOXOIUMO BBIOPATh TUII MU~
KpOCXeMBl, Ha 6a3e KOTOpO OyZeT pealH30Bbl-
BaThCS yCTPOUCTBO. B kommiekte MiniProg ects
nBa o6pasna Mukpocxem CY8C29466-24PXI,
BBIOEpEM 3Ty MUKPOCXeMy UL CO3/IaHNsI Hallle-
ro mpoekTa. [lasee HeOOXOIUMO BBIOPATS SI3BIK,
Ha KOTOpoM OyzieT co3faH Qari, ComepKaIinil
(byHKITIO Mmain — OCHOBHYIO QYHKITHIO IIPO-
exta. Ha BBIO0Op mpemtaraercs s3bIK C HIH
Assembler (puc. 2), 0HAKO CIIeIyeT yIecTh, 4TO
KOMIIUIATOP A3bIKa C, BXOAALIUI B COCTaB
PSoC Designer, Tpebyer JiniieH3UpOBaHus 1 6e3
PeruCTPalHOHHOTO Kola paboTaTh He OyeT.
B ToM cirydae, eciH Iyt pa3paboTKy mprobpe-
taetcst Habop ICE-Cube, To B ero cocraB BXOIUT
U JIALeH3us Uit komnisatopa C, B IPOTUBHOM
JKe CITydae HeoOXOIMMO MOKYTIATh JIULEH3HIO OT-
JIeJIBHO FUTH IIOJTb30BaThCS SI3BIKOM acceMOtepa.
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Puc. 5. OKkHO HacTpoiiku rnobasibHbix pecypcos
Mukpocxembl (Global Resources)
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Puc. 4. Pexxum pefakTMpoBaHHs pacnonoxeH!s 1 cBsi3en

ITocite BEIGOpA MEKPOCXEMBI OTKPBIBAETCST
OKHO pPefJaKTOpa CTPYKTYPbl MUKPOCXEMBI
(Device Editor [®]) B pexxume BbI60pa Momryeit
monb3oBaters (User Module Selection View [@],
puc. 3). B aToM pexmme MOXHO BbIOpaTh
n3 6UOINOTEKU Te MOLYJIHN, KOTOpPbIe OyayT
HCIIOJIB30BAHBI B IPOEKTE, @ TAKXKe 0TOOpaKa-
eTcsl CTPYKTYPa MOJYJISI, €r0 ONMCAHNE M HH-
hopmaryst 0 3aHATHIX U TOCTYIIHBIX PeCypcax
MHKPOCXEMBI.

Huxakux MopyJieit BBIOUpaTh He GyzeM, a Ie-
peiieM B IPYTOil PeXKIM PeIaKTOPa CTPYKTYPbI
MHKPOCXEMbI — PEXKUM PeIaKTHPOBAHISI CBSI-
3eit u pactooxkerust Mogyseit (Interconnection
View [8], puc. 4).

Tak Kax B HallleM IIPOeKTe He UCIIOIb3YITCS
HHKaKie MOJYJIH, TO B JAHHOM OKHe HaM GyayT
HMHTEPECHBI TOJIBKO HACTPOUKH II106aIbHBIX
pecypcoB Mukpocxemsl (Global Resources) —
OKHO B JIEBOM BepXHeM yIiry (puc. 5), a Takxke

Puc. 6. OKHO HacTPOIKH NOPTOB MHKPOKOHTpO//IEpa

HACTPOMKHU HOPTOB MUKPOKOHTPOJIIEpa —
OKHO B JIeBOM HIDKHEM yriy (puc. 6).

PaccMoTpuM nonpo6Hee HACTPOMKH ITT00aIb-
HBIX PeCypCOB MHKPOCXEMBI.

ITapamerp Power Setting [Vcc/SysClk freq]
YCTaHABIMBAET MCIOJIb3yeMOe MIKPOCXeMOIl Ha~
IpsUKeHHe MUTAHKA ¥ TAKTOBYIO 9aCTOTY CHCTe-
MbI. BO3MOJKHBIE BAPUAHTHI BBIOOPA 9TOTO IT1a-
paMeTpa HeMHOT'O OTJIMYAIOTCS B 3aBUCHMOCTH
ot ucnosb3yemoit cepun PSoC miu ot temie-
PaTypHOTO UCIIONTHEHNA MUKPOCXeMbl. [l 4u-
ma CY8C29466-24PXI Ha BbIOOD IIpeJyIararor-
cst carefyromue kombunanuu: 3,3 B/24 MI',
3,3 B/6 MI, 5 B/24 MI'mu 5 B/6 MI'.

ITapamerp CPU_Clock 3ajaet TakToBYyIO 9a-
CTOTY MHKpOIIpoIieccopHoro sznpa M8C. Ora ya-
CTOTA ITOJTY4aeTCs JieJIeHHeM CHCTEeMHO 9acTo-
ThI Ha 2", rie n — oT 1 1o 8.

ITapamerp 32K_Select ykaspIBaeT HCTOYHUK
vacrorbl 32 K— BHyTpennuii (Internal) RC-re-
Heparop Ha 32 000 I'1y (TogHOCTD 9TOTO TeHepa-
TOpa HeBeJINKa), TMO0 TAKTHPOBAaHUE OT BHEII-
Hero (External) gacoBoro kBapiia — B 9TOM CITy-
Yae 9acToTa cocrapiisgeT 32 768 I'11, 9To Mo3BoJIsIeT
Pean30BbIBATL BHYTPEHHUE YaChl PeaTbHOTO
BPeMEeHH.

ITapamerp PLL_Mode oTBedaeT 3a CHHXPO-
HU3aIUI0 BHYTpPeHHEro reneparopa 24 MI'n
¢ BHELIHUM KBapueM 32 768 I'm.

ITapamerp SleepTimer ycraHaBiInBaeT mepu-
071 CIIEIMAILHOTO BHYTPEHHETO TaliMepa, KOTO-
PBIII MOKET UCII0JIb30BATHCA /ISl TeHEPAI[UI
HpepBIBAaHUA Ui BBIXOJA U3 PEKMMa «CHAY,
114 Peau3aluy YacoB PeasIbHOTO BPeMeHNU MIn
npouux HyxK1. [Tepron aToro TaiiMepa BEIGHpa-
eTcs U3 CJIefyIoIIMX BapuanTos: 512 I'm, 64 I'n,
8 T, 1 Ty (menmenue Ha 2°, 2°, 22 u 2° cooTBeTCT-
BEHHO).

ITapamerper VC1 u VC2 ycTaHaBIHBAIOT fIe-
JIMTEIIH 711 HOJTyYeHNs 9aCTOT, UCIIOIb3yeMBIX
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IS TAKTHPOBAHUS [UPPOBBIX U AHAIOTOBBIX
610k0B. Hacrora VC1 dopmupyercst u3 cuc-
TEeMHOI JieJleHneM Ha Koaduruent ot 1 1o 16.
Yacrora VC2 dopmupyercs us VCI1 taxxe fie-
neHreM Ha kodddunment or 1 1o 16.

[Tapamerp VC3 Source 1103BosisieT BbIOpaTh
HCTOYHUK 1711 GOpMHUpOBaHHs JacToTel VC3,
KOTOPasi MOKET HCIIOJIb30BAThCS KaK JUIS TaK-
THPOBaHUS HI(POBBIX 6JI0KOB, TAK H IS TeHe-
panuu npepsiBanusl. Mcrounukamu ms dop-
muposanust VC3 moryT 6b1th gactorsl VC1 miu
VC2, cucTeMHast 9acTOTa, JIL6O YIBOCHHAS CH-
CTeMHas JacToTa (IpH CHCTEeMHOI JacTOTe
24 MI'1 cTaHOBUTCSI BO3MOKHBIM paboTa nud-
POBBIX 6JI0KOB Ha acrore 48 MI'm).

[Tapamerp VC3 Divider — nenurens mist
¢dbopmupoBaHus 9acToThl VC3, OH JI&KUT B U~
armasoHe ot 1 mo 256.

[Tapamerp SysClk Source ykaspiBaeT ucrod-
HHK CHCTEMHOI JaCTOTBI — BHYTPEHHUII reHe-
paTop MM BHEIIHSS YacTOTa, IOflaBaeMas
Ha KoHTakT P1[4].

[Tapamerp SysClk*2 Disable Bxitoyaer niun
OTKJIIOYAeT BCTPOEHHBIN YMHOKUTEIb CHCTEM-
HOH 9aCTOTHI.

I[Tapamerp Analog Power ycraHaBiBaeT MOLII-
HOCTb HCTOYHIKOB OIIOPHBIX HAIIPSDKEHMIA 1 OIl-
pefiesIsieT, BKIIOUEeHBI FIIH BBIKIIOYeHBI aHAJIOT0~
BBIe 6JIOKH Ha IePeKITIOYaeMbIX KOH/IEHCATOPaX.
MOITHOCTb HCTOYHUKOB OIIOPHBIX HAIIPSDKEHUI
IOJDKHA OBITH BhIOpaHa paBHOI U060 OOIbIIIET,
YeM YCTaHOBKH MOIITHOCTH HCTIOJIb3YeMBIX B ITPO-
€KTe II0JIb30BaTeIbCKIX MOIYJIEl.

[Tapamerp Ref Mux ycraHaBiiiBaeT Hanpspke-
HIe «aHAJIOTOBOI 3eMJIN» [UISL aHAJIOTOBBIX 610~
KOB ¥ JMaIa30H BXOJHBIX HaIlPSDKEHMIA.

[Tapamerp AGndBypass 1103BOJISET HCIIONb-
30BaTh 4-11 KOHTAKT 1opTa P2 1y monkmode-
HIS KOHZICHCATOPA JULS IOTIOJIHUTETbHOM (PHIb-
TPAIMH «aHAJIOTOBOM 3eMJIM».

[Tapamerp Op-Amp Bias onpenesnster ypoBeHb
HAKJIOHA IIePEeXONHOM XapaKTePHUCTHKH OIlepa-
IIIOHHBIX yCHJIATeNel. PeKkoMeHIyeTcs ycTa-
HABJIIBAaTh TOT HapaMeTp kak LOW B Hauase
paspaboTku mpoekTa. Ecinu Tpebyrorcs 6osee
BBICOKHE 9aCTOTBI PAOOTHI, TOIZIA 3TOT ITapaMeTp
MOseT ObITh ycTaHoBieH Kak HIGH.

[Tapamerp A_Buff Power onpenesster mor-
HOCTb aHAJIOTOBBIX BBIXOIHBIX 6y(epoB.

[Tapamerp SwitchModePump Bxito4yaeT uin
OTKJII0YAeT BCTPOSHHBIIT PEryIIATOp HALPSDKEHIIS.

[Tapamerp TripVoltage [LVD (SMP)] ycra-
HAaBJIIBAeT yPOBEHb HAIIPSDKEHUS UL OLIpefie-
JeHnst (paKTa IMaJeHus HallpsDKeHNs (IIpephIBa-
uue Low Voltage Detect), a Takke ypoBeHb Ha-
HOpsDKeHHs, IpH NaJeHHH HIDKe KOTOPOTo
HaduHaeT paborarh 6110k SMP.

[Tapamerp LVD Throttle Back Bxiouaer nnun
BBIK/TIOYAeT aBTOMAaTHIeCKOe YMEHBIIIeHHe CKO-
poctu CPU nipu 06Hapy KeHUN IaleHUs Halpsi-
SKeHHSL.

[Tapamerp Watchdog Enable Bxiouaer nin
OTKJIIO9aeT CTOPOKEBOM TaliMep.

CIHCOK ITT00aJIBHBIX TapaMeTPOB MU HX Ha-
3BaHUS MOTYT H3MEHATHCS B 3aBHCHMOCTH
OT BBIOPAHHOI CepHU MHKPOCXEM, OHAKO ITH

pybpHKa
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Puc. 7. Pepaktop UcxoaHbIX TEKCTOB MPOrpamMmbl

U3MeHeHNs] He3HAUUTeIbHBL. BhIrire 6bU1H pu-
BeJIeHBI ITT06aIbHbIe TapaMeTPBhI IJIT MHKPO-
cxeM 29-11 cepuH, CaMoii MOIIIHOH 110 BHYTPEH-
HeMY pecypcy.

HacTpoiiky II0pTOB MO3BOJISIIOT BEIOPATH pe-
KM pabOoThI KOHTAKTa: IOPT MUKPOKOHTPOJI-
Jepa, 1106a1bHBIE MI(POBOI BXO MU BBIXOT,
QHAJIOTOBBII BXOJ, WJIN BBIXO[, @ TAKKe OJMH
U3 peXXUMOB paboThl BbIXOZHOTO 6ydepa —
strong (CTaHZAapTHBI peXuM), strong slow
(BBIXOZI C MeIIJIeHHBIM HapacTaHueM (ppoHTOB),
pull-up unu pull-down (moaTspKka K TUTaHUIO
U 3eMJIe depe3 pe3ucTop 5,6 kKOM), open-drain
low mm open-drain high (oTkpsIThit cTOK). Kpo-
Me TOT0, BO3MOKHO pa3pellleHre IIPephIBaHI
OT IIOPTA H BBIOOD YCJIOBHS TeHePaI[H 3TOTO
npepbiBaHust: 10 GpponTy curnana (Rising Edge),
no crany (Falling Edge) uiu o cmene cocrost-
uus (ChangeFromRead).

HayHeM HaIlz 5KCIePHMEHTHI II0 OCBOCHHUIO
PSoC ¢ mpocreiimiero mpoexkra — cfeJaeM yI-
paBJleHHe CBeTOMOIAMHI Ha OTJIA[JOYHOI IUIaTe
CY3210-MiniEvall (pwuc.1), koTopast BXOZUT
B koMIutekTbl MiniProg u ICE-Cube. Ha aroit mia-
Te yCTaHOBJIEHBI YeTbIpe SMD-cBeTonnona, mo-
KJIIOUeHHBIX K MJIAJIINM KOHTaKTaM mopta P2.
3aCTaBUM 9TH CBETOIHOMIBI MUTATh C Pa3IHI-
HOI1 9aCTOTO. JIJIs 9TOro IpoeKTa HaM IOTpe-
6yeTcst ICTOYHHUK YaCTOTBI, II0 CUTHATY OT KO-
TOPOTO MBI OyJIeM IIepeKJII09aTh CBETOTHOMBL.
B KadecTBe TAKOIO HCTOYHUKA BO3bMEM IIPEPBI-
Banue ot SleepTimer, B mpouenype 06paboTKu
KOTOPOTro ¥ OyIeM IIPOU3BONUTD IIepeKIIIode-
Hue. YcTaHOBUM B napamerpe SleepTimer 1re-
puop TaiiMepa 8 I'll, YTOOBI 9acTOTA MEPEKITIO-
YeHHs CBeTOJHONOB ObLIa 3PUTEILHO BUJHA.
Tax kak OT/Tago4Has IUTATA HOMyYaeT IIUTAaHIe
ot MiniProg miu ICE-Cube, T0 ycTaHOBUM

napamerp Power Setting [Vcc/SysClk freq] pas-
HBIM 5 B/6 MI'11. 3Ha4eHNs OCTAIbHBIX [TapaMeT-
POB B IAaHHOM CJTy4ae MOKHO OCTaBUTB 110 YMOJI-
YaHUIO, HO TaK KaK MbI He UCIIOJIb3yeM aHaJIOr0-
BbIe U UPPOBBIe 6JI0KU, TO XOPOIIIM TOHOM
6yneT HaCTPOUTD IapaMeTPhI Ha IOHIKEHHOE
SHEPronoTpebIIeHre CIeAYIOMUM 00pa3oM:

SysClk*2 Disable = Yes
Analog Power = All Off
Op-Amp Bias = Low
A_Buff_Power = Low
SwitchModePump = Off
Watchdog Enable = Off

st TOro 9TO6BI MEKPOIIPOIIECCOPHOE PO
IOJIY9HJIO BO3MOKHOCTD YIIPABJIATD IIOPTOM,
HeoOXO0IUMO YCTAHOBHUTH B HACTPOMKAX JIJIS
HyxHOro opta pexxuM StdCPU u Bei6paTh
OJIMH U3 PEXUMOB pabOThI BEIXOLHOTO Oydepa.
B HaIem ciydae BeI6epeM pexKuM strong.

IToce TOTO KaK ClIeIaHbI BCe HACTPOMKH, He-
06X0IMMO CreHepHpPOBaTh MIAOIOH IS IPO-
IPaMMBI, a TakoKe BailIbl ¢ IPOLeNyPaMu KOH-
urypamnun. [l 5Toro He06X0IUMO HaKATh
Ha K1aunty «[eHeparus nmpoexra» (Application
Generation &), 1160 BbI6paTh HYHKT MEHIO
Config — Generate Application.

IToce TOTO KaK CleIaHbl BCe HACTPOMKH, Ile-
pPeXofuM B PeXXUM peflaKTopa HpPOTPaMMBI
(Application Editor [®, puc. 7).

MporpaMmMHas cTpyKTypa npoeKkra

B seBoIt YacTH pegakTopa IporpaMm HaxXo-
nuTCs OKHO (puc. 8), orobpakaroiee daiibt
C MCXOJHBIMHI TeKCTAMHU, BXOMSIIIMHE B HAIITy
HIpOrpamMMmy.

PaccmoTpuM nofpoGHee CTPYKTypy IIPOEKTA.

KOMMOHEHTbI U TEXHOJIOTUN « Ne 42006



KiT#57 (4

) .axd 4/19/2006 7:25 PM Page 137

= example_project files
2424 Source Files
[ boot.asm
[= main.asm
=4 Headers
[ memory.inc
=423 Library Source
g psocconfig.asm
- B psocconfigtbl,asm
(=13 Library Headers
[# olobalparams.h
[ globalparams.inc
m psocapi.h
[ psacapiinc
=[] External Headers
[ mec.inc
[ méssc.inc
Ej Aashsecurity.txt

Puc. 8. [porpammHas cTpyKTypa npoekta

Bersb Source Files conepxut daitisl ¢ mpo-
IPaMMHBIM KOZIOM II0JIb30Batesist. I1o ymorda-
HUIO B 3TOH BeTKe CO3[aIoTcs ABa aitna —
boot.asm u main.asm.

daiu1 boot.asm copepKUT IIPOrpaMMHBIIT KO,
UCIIOJTHSIeMBIH IIPY BKJIIOUEHHH ITIUTaHHS MUK~
pOocxeMbl. DTOT KOJ| OCYILeCTBIISIET:
® MHUINAIU3AINUIO BEKTOPOB IIPePhIBAHNIL;
® 3arpysky koH(uryparuu us rabupl Bo Flash-

HaMATH B KOHGUTYPaIlOHHbIE PETUCTPBI;
® VHUIMAII3AIHIO0 HeOOXONIUMOTO OKPY/KEHH,

€CJIU MCIIOJIb3YeTC st KOMITIIIATOP si3bIKa C;

e repexof Ha QYHKIMIO main.

aru1 boot.asm coapaeTcst ipu reHepaIuy Ipo-
exra u3 daiura boot.tpl, Haxopsmierocs B pa6o-
yeM Karaore mpoekra. ®air boot.asm cospaer-
€51 KOKIBII pa3 3aHOBO IIPY BHECEHUH U3MeHe-
HHI B KOH(UI'YPAIUIO MHKPOCXEMBI, II09TOMY
ecyI HeoOX0IUMO BHECTH KaKue-IH60 H3MeHe-
HUS B 9TOT (Daiiyl, HAIpUMep JUIsl Y CTAaHOBKH BEK-
TOPOB IIPePIBAHMUII Ha HeOOXOIUMBIE IIPOLIeLY -
PbL, TO peakTrpoBarh cexyet daiit boot.tpl.

dart main.asm — OCHOBHO (aily IpoeK-
Ta. OTOT A CO3[aeTCsI Ha YKa3aHHOM IIPH CO-
3JIaHUU IIPOEKTA SI3BIKE M COIEPKUT DYHKIIHIO
main, KOTopas HaYMHAET UCIIONHATBCS CPasy Ke
II0CJIe OKOHYAHUS IPeIBapUTEIbHON HHHUITA-
JIM3aI1Y, BBIIOTHIEMON KoIoM B boot.asm.

Bersb Headers conepsKuT I10/1630BaTeIbCKUE
3aroJI0BOYHBIE (AIlIbI ¢ HEOOXOMUMBIMHE OIIpe-
ZleJIeHHsIMH CHMBOJIBHBIX MIMEH U MaKpOOIIpe-
nenenuil. [1o ymordanuio 1 MUKpocxeM 29-11
cepHH, UMEIOMIell CTPAHIYIHYIO0 OPTaHH3AIIHIO
O3Y, B 21011 BeTBH co3naercst daiii memory.inc
C He0OXOIMMBIMU MaKpOOIIPeeIeHIAMHI JJLS
PabOTBI CO CTPAHMIHOM AMATHIO.

Berss Library Source copepsxut aBromarude-
CKH co3[aBaeMble (haflIbl C IPOrPaMMHBIM KOJOM
st iporpammHoro uarepdetica (API) momyseit
II0JIb30BATEJIs, A TAkKe AFIIBI C IPOLeyPaMH,
OCYIIeCTBILIOIIMMH 3aTrPy3Ky KOH(MUTYpaIUuK
(cpairnsr psocconfig.asm u psocconfigtbl.asm, co-
3/IaBaeMble 110 YMOJIYAHHIO).

Berss Library Headers copepxut 3aronoBod-
Hble (haiiIb IS MOJYJIel monb3oBaTesrs. I1o ymon-
qaHMIO reHepupyrotcs daitr globalparams.inc
C ompefieJIeHUSIMU IT0OANBHBIX ITAPaMeTPOB

pybpHka

1 dai1 psocapi.inc, KOTOPBII CONEPIKUT BKIIIO-
JeHHsI 3aTOJIOBOYHBIX (DAIIOB MOJYJIel I10JIb-
30BaTelLs], €CJIM OHHU IIPUCYTCTBYIOT.

Bersp External Headers conmepxut daitn
m8c.inc ¢ onmpeyeIeHUsMI TeKCTOBBIX IMEH pe-
TUCTPOB, @ TAKKe MAKPOOIIPEIeIeH I LISl yCTa-
HOBKI/CHATHS GUTOB B HEKOTOPBIX YIIPaBIISIO-
IIMX PerucTpax.

Daiin flashsecurity.txt conepsxut nHbOpMa-
LIMIO O TOM, Kakue 610ku Flash-mmaMsaTu nomKkHbL
OBITH 3aIUIIEHBI OT 3AIUCH M CYUTHIBAHUS.
ITo ymomqanmo Bce 6;10ku Flash-mamsitu nmeror
3aIIUTY KaK OT BHEIIHETO CIUTHIBAHUA (IIPO-
IPaMMaTOPOM), TaK M OT BHEIITHel ¥ BHYTPeH-
Hell (U3 IIporpaMMsbl) Iepesanucy. Ecmm B mpo-
eKTe IpeJIIoIaraeTcst HCIonb3oBaTh Flash-ma-
mstTh 11t omyssinua EEPROM, to Heo6xonnumo
BHECTH COOTBETCTBYIOIIE HCIPABJICHNUS B 9TOT
ar st Toro 610ka win 6I0KOB, B KOTOPBIX
OymeT pa3aMeInaThcs 06JIaCThb, OMYIUPYIONast
EEPROM.

Tt obecriedeHnst Kakoit-nu60 HyHKINOHAIb-
HOCTH MBI I0JDKHBI JOOIIPEIeIUTh aBTOMaTHe-
CKU CTeHepHPOBAHHBII ITA6IOH IIPOTPaMMBI.
11 peau3aiiy HaIIlell 3a/[aqy IIepeKITIoIe s
CBETOJHONOB C PAa3HOU YaCTOTOH HOOAaBHM
B dai1 main.asm mpouenypy o6paboTKu mpe-
poiBanus ot SleepTimer — nponenypy led_blink
(cM. ucTHHT), @ TaKkoKe n3MeHuM ¢aitt boot.tpl,
106aBHB B TabIUIly BEKTOPOB IIPePhIBAHMII ITe-
Pexoy Ha IaHHYIO IIPOIeAypy:

org 64h ;Sleep Timer Interrupt Vector
ljmp led_blink ; mepexon k 06paboTYHKy IpepbIBaHUs
reti

ITocie BHeceHMs: H3MeHeHuit B daiti boot.tpl,
IJIS TOTO YTOOBI 9TU UCIPABIECHHS BCTY I
B CHJIy ¥ OTpasmiIKCh B daitie boot.asm, Heo6-
XOJIIMO BHOBb CT€HEPHPOBATD IIPOEKT HaXKaTH-
eM Ha kiaBuiry Application Generation. B mpo-
THBHOM >Ke CJTydae IIPU KOMITHJIIIUH IPOrpaM-
MBI Oy[eT HMCIIOJNb30BAaHA TEKYINas BepCHs
boot.asm, He conepskaIas mepexoa Ha Ipore-
nypy o6paboTdnKa npepbiBaHus!

JlucTrHr main.asm:

5

; Assembly main line

5

include «m8c.inc» ; part specific constants and macros

include «memory.inc» ; Constants & macros for SMM/LMM and
Compiler

include «<PSoCAPLinc» ; PSoC API definitions for all User Modules

export _main
_main:
; Insert your main assembly code here.

or reg[INT_MSKO], 0b01000000 ; paspemraem IpepbiBaHHe OT
SleepTimer

MB8C_EnableGInt ; pasperraem mpepbiBaHus

.terminate:

jmp .terminate ; Be4HbIIT IIUKII

area bss (RAM,REL,CON) ;

call_cntr: blk 1; 06bsiBiIeHNE TIEPeMEHHOI-CYeTINKA

area text (ROM,REL)

KOMMNOHEHTbI

export led_blink ;okcrioprupyem Merky, 4T065I OHA GbLIa HOCTYIIHA
13 Apyrux ¢aitios

led_blink:

push A ;He 3a6bIBaeM COXPaHHTb AKKYMYJISITOP B CTeKe

inc [call_cntr]

;U3MeHsIeM TOJIbKO MyIafmue 4 6ura mopra P2
inc [call_cntr]

mov A, reg[PRT2DR]

and [call_cntr], 0xOF

and A, 0xF0

or A, [call_cntr]

mov reg[PRT2DR], A

Pop A ;BOCCTaHABIMBAaEM aKKYMYJIATOP
reti ;BO3BPAIIAEMCS U3 IPEPLIBAHUS

I[TepemenHast call_cntr sBiIseTCS CIETIHKOM
BBI30BOB ITPEPBIBAHNSA — OHA U JIEJIUT BXOJHYIO
qacroty 8 I'l, 61aroapsi 4eMy CBEeTOHOLBI 3a-
roparorcs ¢ yactroramu 4 I'm, 2 I', 1 I'n;, 0,5 I'm.

KonTposep npepriBarnit B PSoC ympasis-
ercs crenytomumu peructpamu: INT_CLRx,
INT_MSKx, INT_VC, CPU_FE.

Peructpsr INT_CLRx npu ureHun orobpa-
JKAIOT TeKYyIIlee COCTOSHME 3aIIPOCOB Ha IIPEPhI-
BaHHUE OT KOHKPETHBIX HCTOYHHUKOB, a IIPH 3a-
IIVCH O3BOJITIOT COPOCUTD KaKO-JIHOO0 3aIIpoc,
I Ha000POT — €ro IPOrpaMMHO YCTaHOBHTb.
Perncrpsr INT_MSKX 103BONSIOT pa3pernTh
WJIH 3aIIPETUTD TeHePaIuio IPePhIBAHMSA OT Ka-
KOTo-1160 KOHKPETHOTO UCTOYHHKA, B TO Bpe-
Mt Kak Mytanmit 6ut perucrpa CPU_F orBeva-
eT 3a I06ATIbHOE pa3pellleHe WIH 3alIpelleH e
npepsiBaruil. Perucrp INT_VC npu areHnu Bo3-
BpaIlaeT BeKTOp IPephIBaHIs, KOTOpoe OymeT
06pabOTaHO CJIEAYIOLINM, a IIPH 3AIIHCH IT03BO-
JIsIeT COPOCHUTBH BCe 3aIIPOCHI Ha IIPePhIBAHME.

Konrposuep mpeprisannii B PSoC noznpasme-
JISIeT 3aIIPOChl Ha IpephIBaHUE Ha OTIOKEHHbIE
1 O)KUJAIoNIye 00CTy)KUBaHMS. [IpHHINITHANE-
Hasl Pa3HUITA 3aKJII0YAETCS B TOM, YTO OTJIOKEH-
HBIH 3aIPOC ABJIAETCA CUTHAJIIOM OT HCTOYHHUKA
IPePBIBAHNS, 3aIIIEKHYTHIM BO BXOTHOM TPHT-
repe, HO €ro JajabHeriIee pacIpocTpaHeHNe 3a-
TIpeITIeHO MACKUPYIOLIAM PErUCTpoM. B cBoro ove-
pefb, OKHJIAIOIINIT 0Oy KMBAHN 3aIIPOC — 3TO
CHTHAJI, PO/ Jepe3 cCXeMy MacKMpPOBaHMs
U TIOCTYTIMBIIHI Ha CXeMy IIPUOPUTETHOTO KOJH-
POBaHMsA, KOTOPAs BBIIAET MUKPOIPOIIECCOPHO-
My SIPY BEKTOP IIPepPbIBAHMS, COOTBETCTBYIOITHIL
3aIIpOCy C HAMBBICIIMM IIPHOPHUTETOM. Takum
00pa3oM, eCJI IMeeT MeCTO 3aIPOC OT HCTOYHN-
Ka [IPePBIBaHHs, er0 06paboTKa MOKET HaJaTh-
¢s1 1160 HeNoCPeICTBEHHO MOCJIe BOSHUKHOBE-
Hus (ec/IU B JTaHHBII MOMEHT HeT 60Jiee IPUOpHU-
TETHOTO 3aIIPOCa), JILOO0 IPH Pa3MaCKUPOBAHUH
OTJIOKEHHOTO 3aIIPOCa, JINOO IPU YCTAHOBKe 1710~
6abHOrO OHTa pa3pelleHys IIPePIBaHMUIL.

B kavecTBe HCTOYHUKOB IIPEPLIBAHUI MOTYT
BBICTYIIaTh KaK CUCTEMHBIE PeCypPCHI sIpa (CTo-
poxkeBoit Taiimep, SleepTimer, kouTposutep I'C,
cXeMa MOHMTOPHUHTA HaNPsKeHUs NUTAHUA,
HOPTHI BBOJIA-BBIBOJIA), TAK U BBIXOJIBI BCEX LU~
(poBBIX OJIOKOB, a TAK)Ke BBIXOIBI KOMIIAPaTO-
POB B AHAJIOTOBBIX OJIOKAX.

I[Tonpo6HO paboTa KOHTPOJLIEPa IPePhIBAHHI
paccmotpena B [1] B pasnene 5 — Interrupt
Controller cexuinu B: PSoC Core.
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KOMIMOHEHTbI | pybpuka
PRTXGS[n
PRTXDMO[n
PRTXDM1[n
CnobanbHas
PRTx BXOAHast
WHHa
DM2 DM1 DM0  Pexum paborbi Urerme PRTXDR
0 0 0 Pe3UCTUBHas NOATSKKA K 3eM/e Hiﬂﬁilx
0 0 1 CUNoBOM
0 1 0 BbICOKOMMMEAAHCHbIM >—I>—C> 12C exon
0 1 1 PE3UCTUBHAS NOLATKKA K NMUTaHUIO )
1 0 0 OTKPbITbIN CTOK, BK/IKOYEHHE K MUTaHHUIO Bpoc B uenb
1 0 1 CHJIOBOM C HU3KWM HapacTaHueM hpoHTa PRT"D{V'[Z‘OJ_“% L nr’)e::g::::ﬂ
1 1 0 aHa/IoroBblii, BbICOKOMMMEAaHCHbIM jz}ﬁ— D Qf———r
1 1 1 OTKPbITbIN CTOK, BKJIOYEHHE K 3eMe
’ cercro [ LEN
K aHanorosbim
I [TEW]
Vee  Vec
PRTXGS[n]
3anucb PRTxDR[n] Vee
InobanbHas [
BXOfHas _4 56K
WwrHa n [KOHTPO/Y
Bbixog 12C > ynp:.,r:'e(:m i &
poHTa
Bkn. 12C[> _| o KOHTaKT
PRTXDMO[n] ’
PRTXxDMT[n] =~
PRTXDM2[n] GND
GND V GND

Puc. 9. Cxema nopra BBofia-BbIBOAA

B Hamrem mpruMepe MBI pa3pelniaeM TOJIbKO
npepeiBanue ot SleepTimer ycTaHOBKOM 6-TO
6ura B perucrpe INT_MSKO u paspenraem mpe-
PBIBaHHS YCTAHOBKOI MJIAJIIIETO GUTA PETHCT-
pa CPU_F ¢ nomol1ipio 616IM0TeIHOT0 MaKpo-
ca M8C_EnableGInt.

PaboTy nopToB BBOZIa-BBIBOZIa KOHTPOIHPY -
1ot cnenytomiue peructpel: PRTxDR, PRTXIE,
PRTxGS, PRTxDMx, PRTxICx.

Peructpst PRTXDR 1pu urenun otobpaska-
10T COCTOSIHIE KOHTAKTOB, a IPH 3aIIICH U3Me-
HSAIOT UX COCTOSIHHE B COOTBETCTBHH C 3aIMCaH-
HBIM 3HAYEHUEM.

Peructper PRTXGS — perucrpsl Bei6opa pe-
JKMa paboThI KOHTAKTa IIOPTa: paboTa KaK IJ10-
6asbHBIN TUPPOBOIT BXO MM BBIXOJ, THOO KaK
IOPT MUKPOKOHTpOJIIepa (0ToOpaXkaeT cocTo-
sHue peructpa PRTXDR).

Peructpst PRTXDMX — peructpsl Bei6opa
peskMa paboThl BBIXOTHOTO Oydepa.

Peructpst PRTXIE — peructps! pasperenns
reHepanuu npepeianusg GPIO mis xaxporo
KOHKPETHOTO KOHTAKTa IIOPTa.

Perucrpot PRTXICx — perucrps! Bbi6opa -
I1a TIpephIBAHMS.

Bce atu peructpsl, 3a nckmoderneM PRTxDR,
coziepsKaT HaCTPOMKH, 3ajlaBaeMble B peJaKTope
CTPYKTYPBI MEKPOCXeMBI. [IJIs1 MHOTHX CITydaeB
JOCTaTOYHO TaKOM HavaJabHOM HACTPOWKH, OfI-
HAKO 3TH PETUCTPBI JOCTYIIHBI U IIPY BBIIIOJIHE-
HHU IIPOrpaMMBL. barogaps aToMy MOKHO, Ha-
IIpUMep, IIePeHaCTPAauBaTh PEKUM paboTsl Oy-
epos s peanmsanuu OBYHAIpaBIeHHON
IIHBI, KOHTAKT [ PaOOTHI € IIE(POBBIMU HIIH
aHAJIOTOBBIMHE GJIOKaMH U TaK JaJiee.

ITpu pabote ¢ HOPTAMU CIIeNyeT YIUTHIBATh
IBe ocobeHHOCTH. [TepBast 3aKTIOYaeTCs B TOM,
4TO IS OOIIEHMs C IIOPTOM HCIIOJIB3YeTCs
8-6urHblit peructp PRTXDR, Kaxzblit OUT KO-
TOPOT'O OTBEYAET 32 COCTOSIHIE COOTBETCTBYIO-
IIero KOHTAaKTa. I103TOMYy ULl H3MEHEHHS CO-
CTOSIHHS KOHTaKTOB TAKAMU OGHTOBBIMU OIIepa-
nuamu, kak AND, OR min XOR, crenyer
IOJIb30BATHCS C OCTOPOKHOCTBIO. [0 B TOM,
4TO 9TH OIEePAllNU IPU U3MEHEHUH PerucTpa
IaHHBIX CHAYaJIa IPOUSBOJAT UTEHUE U3 HETO,
a 3aTeM H3MeHeHNe H 3aIHCh. B ToM cirydae, Ha-
IPHUMeP, eCJIH KOHTAKT IOPTa CKOH(UTYPHPO-

BaH Ha paboTy B PeXXUMe C pe3UCTUBHOI O]~
TSDKKOI K «3eMJIe» U BBIXOIHO TPHUITep yCTa-
HOBJIeH B 0, HO Ha KOHTaKTe (PU3NIECKH IPU-
CYTCTBYeT IIOTEHIIMAJI JIOTUYECKON eMHHUIIBI,
TO BBIXOJIHOJ TpHUITEp OYZIeT YCTaHOBJIEH B 1 Ipu
BBIIIOJIHEHUH OMTOBOII OIEpAI[UK [JIs H3MeHe-
HHSI KaKOTO-T100 IPYroro KOHTAaKTa IopTa.

Bropast 0cOOeHHOCTD 3aKJIF0YAETCSI B TOM, 4TO
ILJIsI BCeX KOHTAKTOB BBOZIA-BBIBOJIA, KOTOPBIE
HACTPOEHBI KaK HCTOYHUKH 3a1IPOCa Ha IIpephI-
BaHUeE, HCIIOJIb3YeTCs] OUH BXOJ KOHTPOJUIEpa
IIpepbIBaHUII (BCe CUTHAJIBI C TIOPTOB 00benn-
HAIOTCS Yepe3 MOHTaKHOE «JIN») 1, cooTBeT-
CTBEHHO, OJIMH BEKTOP, I03TOMY B IPOILeNype
06paboTKM HEOOXOIMMO OIPEIENSTh, KAKOI U3
KOHTAKTOB BBI3BaJI IIpepbIBaHie. Kpome Toro,
13-3a UCIOJIb30BAHUS CXEMBI MOHTa)KHOTO
«VJIV» BOBMOKHA CHTYAI¥Is, KOT/A OfIIH 3a-
IIPOC CHUMAETCSI B TO BPeMsi, KOTZIa yCTaHaABIIN -
BAETCsI IPYTOI, IOITOMY Ha BXOJie KOHTPOJLIE-
pa IpepbIBaHUIl He IIPOMCXONUT H3MEHEHUS
1 3aIIPOC MOKET OKa3aThCsl He 00CITY)KEHHbIM.
Bo us6exxaHue MosIBIIeHHs TAKOM CUTYaIIH CJle-
ILyeT Hepel BHIXOIOM U3 IIpoLeaypsl 06paboT-
KU [IPePbIBAaHUS IPOBEPSATH U3MEHEHHE COCTO-
SIHUST KOHTAKTOB.

ITorpo6HO paboTa IOPTOB BBOJA-BBIBOJIA Pac-
cMmotpeHa [1] B pasnere 6 — General Purpose IO
(GPIO) cexiuu B: PSoC Core.

[Tociie BHECEHUSI U3MEHEHUI B TEKCT PO~
IPaMMBbI BBITIOJIHSIEM acCeMOIMPOBaHIEe MOLYJIelt
mporpaMMsl i c60pky hex-daitna mpomnsku
(kmaBumm Compile/Assemble & u Build &,
7160 COOTBETCTBYIOIIUE ITYHKTHI MeHI0 Build).

3arpy3ka nporpaMmmbi

Crenyromuii ar — 3arpy3aka IIporpaMMbl BO
Flash-mmamsits Muxpocxemst PSoC.

[Moncoenuusiem MiniProg x pazseMy BHYT-
PHCXeMHOTO IPOrPaMMHUPOBAHNS HA OTIA/04-
Hoii mate u USB-kab6enem coenunsem c I1K.
BrrssiBaem nporpammarop PSoC Programmer
(puc. 10) HaxxaTuem Ha KiaBuiy Program Part

; _Wark\PSoC) example_project\output! example_nrojecthes - PSaC Programmer (o] x|
pommi LSk ew oo
| Erelosd | @rogem | [Hloneckmm | 7] Feed
Foit Davica Famdy Devica
WMiNFrog ARE0CORFIES]  Conomct | [45 = orecassss |
I Rest 7 PowsiCycle © Foyier Diect | F Power Devied
Actor: | Remits ]
Programming Succeeded at 17:13:14
Doing Checksun
Doing Protect
Verify succesded
Verify starting
Fregramming succeeded
Prograsming starting
Erase su
Silicon: 2A. Family-Die: 11. Major Rev: A
Programming Requested at 17:12:18
Successful port comnnection for
Open WiniProgrammer at 17:11:58 WINT Version 1.71
Active HEX file set to EiCAD V..
Davice set to CY8C29466 at 17:1 32768 FLASH bytes
Davice Family sat to 2966 at 1
Device set to CYBC29466 at 17:1
Device Family set to 29x66 at 1..
For Help, press P I P (e [Corveced

Puc. 10. PSoC Programmer
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[#], 1u60 wepes mento Start OC Windows. B tom
caydae, ecau PSoC Programmer BBI3BIBaeTCSt
u3 o6onouxu PSoC Designer, To hex-ariu te-
KYILIEro IPOEKTa OKa3bIBALTCS YIKe OTKPHITHIM,
B IPOTUBHOM CJIydae ero HaJjo OTKPHITh CAMO-
CTOATENBHO. [laTee HEOOXOMMO BBIOPATH MOPT,
K KOTOopoMy moakaodeH MiniProg, cepuio
U THII IPOrPaMMHPYeMOI MEKPOCXeMBl. Bos-
MO’KHBI [IBa PeKUMa IIPOTPaMMUPOBAHUS —
pexum Reset u pexxum Power Cycle. B Reset st
MHULIUAIU3ANUH PeKUMA IPOrPaMMUPOBAHIS
ncronbayercs KOoHTaKT XRES, mpu aTom Muk-
pocxeMa IOJDKHA OBITh 3aIIUTaHA OT KaKOTO-
160 BHEIITHEro NCTOYHUKA. B pesxume Power
Cycle mHAIIAaTH3a U IPOTPAMMHUPOBAHUS
IIPOUCXOIMT IPH IOJade MUTAHUS Ha MHKPO-
CXeMy, IIpH 9TOM IHUTAaHHE OHA IIOJydaeT
ot USB 4epes MiniProg, nu6o ot ICE-Cube.
Taxk xak oragounyto wiary MiniEval nporme
BCero 3anuTath oT USB, TO BEIOEpeM pesKuM

pybpHka

nporpammuposanus Power Cycle. «IIpormus-
Ka» MIKPOCXEMBI OCYILIECTBIISAETCSI HaXKaTHeM
Ha KIaBuIIy Program.

Bpewmst 3arpysku o6pasa mporpammsl Bo Flash-
IaMSATh MUKPOCXEMBI U BBIIIOIHEHNUS IIPOBEP-
ku 3aBUCUT oT 06bema Flash-mamsaru. s mu-
KpocxeM 29-1 CepHH 3arpy3Ka IpOTPaMMBI
1 IPOBePKa 3aHUMAIOT IIPUMEPHO OIHY MUHY~
1y. ITocie 3aBepIeHHs 3arPy3KU IPOTPAMMBI
YCTPOMCTBO OKa3bIBACTCS 00eCTOYEHHBIM, 110~
9TOMY IS 3aITyCKa IPOrpaMMBI HeOOXOIUMO
ycraHoBUTH (iraskok Power Device mist mopauu
IIUTAHUSA HA YCTPOKCTBO.

3aknoueHue

PaccMOTpeHHBII B TAHHOI CTaThe IPUME Jie-
MOHCTPHPYeT JIHIIb HeGOIBIIYIO YaCTh BCEX
Bo3MOKHOCTelt MEKpocxeM PSoC. [laree Gymer
moapo6HO paccMoTpeHa pabora 1ubpPOBHIX

KOMMNOHEHTbI

1 aHAJIOTOBBIX HepHudepuitHbIX 6I0KOB IPO-
rPaMMUPYeMOH CUCTeMbI Ha KPUCTajljle — KIIO-
9eBoil ocobeHHOCTH, oTIMdaomieir PSoC ot Bcex
IPYTHX MHKPOKOHTPOJIIEPOB.
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