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1. BBegeHue

Jlst mpoBeiIeHNsT YCIIEITHBIX, KOHKYPEHTOCITOCOOHBIX Pa3padOTOK COBPEMEH-
HBIX MUKPOKOHTPOJUIEPHBIX CPEJICTB U CUCTEM YIpaBJieHUS HEOOXOAMMO COYETATh
BBICOKYIO HaJCKHOCTh U 3((HEKTUBHOCTh KOHEYHOTO MPOIYKTA CO CXKATHIMHU CPOKa-
MU, OTBOJMMBIMHU Ha MPOEKTUPOBAHUE, OTIAAKY U UCHIBITaHUS. Pemenue 3Toitl 3ana-
9l HEBO3MOXXHO 0€3 TMPUMEHEHHsS Ha BCEX YKa3aHHBIX CTAAMSIX CIHEIUaTbHBIX
CpEICTB pa3pabOTKu anmaparypsl U, 0COOEHHO, pa3pabOTKH MPOrpaMMHOI0 obdecre-
YEHUS.

XapakTepHOH OCOOEHHOCTBhIO COBPEMEHHBIX CPEACTB U CHCTEM YIPABIICHUS
SBJISIETCSI TIOCTOSIHHOE YCIIO)KHEHUE aJITOPUTMOB Pa0OTHI, UTO B CBOIO OYEpPEb MPH-
BOJIUT K pocTy o0beMa nporpammuoro ooecneuenus (I10), ypenuuenuto Tpedyemoit
MPOU3BOJAUTENHLHOCTH U O0BEMOB MOCTOSIHHONW M ONEPATUBHON MaMsATH. YUYUTHIBAS
T OOCTOSITENHCTBA, MPOTPAMMHUCTHI MPEANOYUTAIOT MCIOJIb30BaTh, TaM TJE 3TO
BO3MOKHO, SI3bIKM BBICOKOT'O YPOBHSI, MIOCKOJIbKY UX MPUMEHEHHUE YIPOILAET pa3pa-
00TKY, OTIAAKY U JajbHEilIee COMPOBOXKICHUE TporpaMMHOro obecrneuenusi. Hau-
0oJiee M3BECTHBIM SI3BIKOM BBICOKOTO YPOBHS, HAIIEAIINM CBOE MPUMEHEHUE IMPU
pa3paboTKke MUKPOKOHTPOJIEPHBIX cucTeM, sBisieTcs s3blk "C'". IlpakTuyecku ms
KOKI0TO 16-TH pa3psiAHOTO MUKPOKOHTPOJUIEpa pa3paboTaH OAMH WIJIM HECKOJBKO
TpaHcaaTopoB ¢ si3pika "C." Cucrema kKOMaHa MUKpPOKOHTpoJuiepa C167 onrtu-
MHM3MPOBaHA JJIsl MCIIOJHEHHS] THIOBBIX MPOrPAMMHBIX YHPABJIAIOIIUX KOHCT-
PYKIUii, reHepupyeMbIX TpaHcasasTopamu si3bika ""C'. Peasin3oBaHHbIe B MMK-
POKOHTpPOJLIEpe cnoco0bl aapecanun odecrneduBAOT 3PPEeKTHUBHBIA JOCTYN K
OCHOBHBIM THIIAaM OPraHU30BAHHBIX JAHHBIX (MACCUBBI, CTPYKTYPbI, 00beIiHe-
HHA), HCIIOJIH30BAHUE KOTOPBIX XapaKTEPHO /ISl I3bIKOB BHICOKOI'0 YPOBHSI.

[[I1poko NpUMEHSIOTCS U SI3bIKU accemoOiiepa, MO3BOJISIONINE CO3/1aBaTh BHICO-
K03(PeKTUBHBIN MTPOTPAMMHBIN KOJ. S3bIK acceMmOmepa sIBISETCS MalTHHHO3aBHCH-
MBbIM, TO €CTh OH (PAKTUYECKH SKBHUBAJIIEHTEH MAIIMHHOMY SI3bIKY MUKPOKOHTpOJLIE-
pa, TIpU 3TOM, OJHAKO, BCE AJIEMEHTHI MPOTrpaMMbl MOTYT OBITh MPEICTABICHHI B
CUMBOJIMYECKON (opme, oTpaxkarolie MX colepKaTelbHbld cMbIicia. O4eHb 4acTo
MPOTPaAaMMHUCTHI UCIIONB3YIOT "BCTABKU'" Ha S3BIKE acceMOiepa B HauOoyiee KPUTHY-
HBIX K 3aTpaTaM PecypcoB U OBICTPOACHCTBUIO ydyacTKaX B TEKCTE MPOTpaMMbl HA
A3bIKE BBICOKOTO YPOBHS.

[IpeoOpazoBaHre UCXOAHOTO TEKCTA MPOrpamMMbl (acceMOIepHON WM Ha SI3bI-
K€ BBICOKOTO YpPOBHS) B JIBOMYHBIN MAaIIMHHBIN KOJI MPOU3BOJUTCS CIELHATbHBIM
MPOTrPaMMHBIM CPEACTBOM - TPAHCIATOPOM, pabOTAIOUIUM COBMECTHO C KOMIIOHOB-
IIUKOM, KOTOPbIA OOBEAUHSAET OTJICJIbHbIE OTTPAHCIUPOBAHHBIE MOAYJIU B OJIMH 3a-
Ipy304HbI MOYJb, 0O€cTeunBasi Mpyu 3TOM HEOOXOAUMbIE BHYTPEHHHUE CBSI3U MEXK-
Ty HUMH.

Kak 111 136IKOB BEICOKOTO YPOBHSI, TaK U JJIA SI3bIKOB accemoiiepa pa3padoTa-
HbI CIIEHHUAIIBHBIE MPOTPAMMBI - OTJIAYUKH WM, KaK UX €lIe Ha3bIBAIOT, CUMYJISITO-
pBl, OTPAXKAIOIIUE APXUTEKTYPY MOJIECIMPYEMOTO MHUKPOKOHTPOJUIEpA, a, 4acTo, U
amnmapaTHOrO OKPYKEHUSI MHUKPOKOHTPOJUIEPA, U MPOLECCHl BHIMOJIHEHUSI BCEX Ma-



MIMHHBIX KoMaHA. OTiaguuky, Kak U ynoMmsHyTtoe Bbiiie 110, peanu3oBaHsl B BUzE
KpPOCC-CPEJICTB, TO €CTh obecneunBaroT otnaaxky [10 pa3pabaTsiBaeMOro MUKpOKOH-
TPOJUIEPHOTO YCTpPOWCTBAa Ha 0a3e Kakoro-iubo KOMIIBIOTEpa, CUCTEMAa KOMaHA KO-
TOPOTO OTIUYAETCA OT CUCTEMBbI KOMaHJ MUKPOKOHTpOJIJIepa, HampuMep, Haubosee
yacto Ha IBM PC-coBmMecTMMOM NEPCOHANIBHOM KOMIBIOTEPE. JTO MO3BOJSET CO-
BMEIIaTh BO BPEMEHH OJTambl MPOSKTUPOBAHUS MPOrPAaMMHBIX M alNapaTHBIX
CPEICTB.
OcoOeHHOCTBIO CPEJCTB U CHUCTEM YIPABIICHUSA SABIAETCS paboTa B peaibHOM
Maciirabe BpeMEHH, TO €CTh KOTJa BpeMsl peaklMM Ha BHEIIHEE BO3JeHCcTBUE (WIH
COBOKYIHOCTb BO3/ICMCTBUI) HE JOJKHO MPEBBIIIATH 3apaHEe ONPEEICHHYIO BEIU-
yrHy. COOTBETCTBEHHO 3TOMY M pPa3palaThIBAIOTCS CHELMAIBHBIE OINEpPallOHHBIE
CHCTEMbI PEabHOTO BPEMEHH, MPEACTABIAIONINE COOOW WHTErpPUPOBAHHBIA HaOOp
CUCTEMHBIX IPOTrpamMM, OCYILIECTBIISIIOIINX YIIPABICHUE PECYpCaMHU.
[Tpu coBmecTHOM oTnaake 1O u anmapaTHBIX CPEACTB MAaKeTa MM OMBITHOTO
oOpasia MHUPOKO UCIOJIB3YIOTCS BHYTpUCXEeMHBbIE aMyisiTopsl (BCD), no3Bossromue
MOJIETTUPOBATh B peabHOM MacliuTade BpeMeHU padoTy OTIaKMBAEMOTO0 MUKPOKOH-
Tpojuiepa U ycrpoiictB namstu. BCO ycranaBmuBaercs Ha IuiaTy JIMOO BMECTO
IITATHOTO MUKPOKOHTpoJuiepa B ero nmanens (tuna DIP, PLCC u T.1.), 1100 BMecTe
C MUKPOKOHTPOJIJIEPOM, BCE BBIXO/bl KOTOPOTO MEPEBEJIEHBI B "TpEThe" COCTOSHUE C
BBICOKHM comnpoTuBieHneM. B nocnennem cnyyae BCD moxeT ObITh BKIIOUEH JIHOO
B CIELUAJIbHBIN OTJIaJ04YHBIA pa3beM, JUOO YCTaHOBJIEH HENOCPEICTBEHHO HA MHUK-
pocxeMy MUKpOKOHTpoJuiepa ('Hae31HHK").
Jl1 yMEHBILIEHUS] BpEMEHH, 3aTPaulBacMoOro Ha pa3paboTKy U OTJIAJKYy amma-
paTHBIX CPEACTB, BBIMYCKAIOTCS OTJIAJOYHBIE M MPOMBIIUIEHHBIE MaThl. OTianoy-
HbIE WJIM OLICHOYHbIC TIaThl (evaluation boards) mpeaHazHadyeHbI JJIs1 pEeIICHUs Clie-
JYIOIIMX 3aau:
® OTJaJKU Ha pAaHHUX CTAUSAX pa3pabOTKU MPOTrpaMMHOI0 0OeCIeueHus B pealib-
HOM BPEMEHH, Ha pealbHOM MUKPOKOHTPOJIJIEPE, B3aUMOJEHCTBYIOIUM C O~
CHUCTEMaMH MaMATH U BBOJAA/BBIBOJIA;

® OILICHKH BO3MOKHOCTEH HCIOIb3yEMOT0 MUKPOKOHTPOILIEPA;

e 00yuYeHHUs CTYJICHTOB U CIIELUATNCTOB;

® JCIOJIb30BaHUsA, OOBIYHO C HEOOJIBUINMH JTOMOJHEHUSMHU, B OTHOCUTENILHO MPO-

CTBIX CPpCACTBAX U CUCTCMAXxX YIIPAaBJICHHA B Ka4CCTBC BCTPpAMBACMBIX MHUKPO-
SBM.

OTnagouHasi maTa COBMECTHO ¢ HEOOXOAMMBIMU aKceccyapaMu, CIpaBOYHO-
nHpOpMaIMOHHON JnuTepaTypod W oTiaagouHbiM [1O o00pa3yeT Tak Ha3bIBaeMBbIi
CTapTOBBINM KOMILIEKT.

[IpoMbIUIEHHBIE UIATHI UCIIOJIB3YIOTCS B CPEICTBAX U CUCTEMAX YIIPABJICHUS
TEXHOJIOTUYECKUMU IPOLIECCAMH, HAa TPAHCIIOPTE, B A3POKOCMUYECKON WHIYCTPHUH.
W otnagoyHble, U TPOMBIIUICHHBIE TUIATHI SBJISIOTCS OAHOIUIATHBIMU (KaK MPABUIIO)
MUKpO-OBM, HO eclii OTJIaIoYHbIE IUIATHI - OTHOCUTEIBHO MPOCTHIE YCTPOICTBA C
MIpOrpaMMaMK- MOHUTOPAMH, TO MPOMBIIUIEHHBIE IJIAThl BKIIOYAIOT B CBOM COCTAB



HMIMPOKUI HAOOP YCTPOMCTB aMsTH, BBOJ1a/BbIBO/IA, PAa3HOOOPA3HBIX NEpUPEPUNHBIX
YCTPOMCTB, MOJACPKUBAEMBIN CHEIIMATBHBIMU OMEPAllMOHHBIMUA CHCTEMaMU peajib-
HOT'O BPEMEHH.

JIns oTnaaky anmapaTHBIX CPEACTB IIMPOKO HCIHONB3YETCS KOHTPOJIBHO-
U3MEpUTENIbHAs annapaTypa Kak oO0Ilero NpUMEHEHHs (aHAJIOroBble M LU(POBBIE
ocuusuiorpadbl, MyJIbTUMETPBI, ICTOYHUKH MTUTAHUS, TEHEPATOPHI), TAK U CIICIIUAIIH-
3UpOBaHHas (JJOTUYECKUE aHAIN3ATOPHI U T.11.).

B Hacrosiiee BpeMsi MOKHO TOBOPUTH O MOHSATUU CPelibl pa3pabOTKu I 1aH-
HOT'0 TUIIa MUKPOKOHTposuiepa. Kak nmpaBuiio, Ipou3BOAUTENN MUKPOKOHTPOJIEPOB
1100 HETOCPEICTBEHHO, TM00 B KOOMEpaluu ¢ APYTUMU GUPMaMH, TIPEIOCTABIISIOT
pa3paboTyrKaM LEeibli psia IPOrPaMMHBIX U allapaTHBIX CPEJICTB pa3pabOTKU U OT-
nanku. dupma Infineon Technologies, sBusromascs npousBogutenem 16-
pa3psaHbBIX MUKpPOKOHTposuiepoB kinacca C167, mpemyaraer pa3paboTuukaMm clie-
JTYIOIINE CPEICTBA OT U3BECTHBIX MEXIYHAPOJAHBIX TOCTABUIUKOB:
® KOMIMIATOPHI € A3BIKOB BbIcOKOTo ypoBH4 Tuma "C", "FORTH", "MODULA2" u

T.J.;
e MakpoacceMOiepbl, KOMIIOHOBIIHUKH, TUCIIETUYEPHI;
IPOrpaMMHBIE OTJIaIUUKU (CUMYJISITOPBI) KaK JJIs si3bIKa acceMoiiepa, Tak u JJis
S3BIKOB BBICOKOTO YPOBHS;
OTIepaIlMOHHBIE CUCTEMBI AJis pabOThI B peaJibHOM MaciiTabe BpeMEHU;
BHYTPUCXEMHbBIE AIMYJISITOPHI,
MPOMBIIIIJICHHBIE TUIATHI;
OTJIa/I0YHbIE (OLIEHOYHBIE) IJIATHI C IPOTPaMMaMU-MOHUTOPAMH;
CTapTOBBIE KOMIUJIEKTHI U T.JI.

Kak yxe ormedanoch, B yueOHOM MPOIECCE MHUPOKO MPUMEHSIOTCS OTIa04-
Hble TUIaThl. [ mpoBeneHus 1adopaTopHbIX pabOT MO MU3YYEHHI0 MUKPOKOHTPOJI-
nepoB kiacca C167 ucnonb3yercs ornanounas iara KitCON-167 ¢upmer Phytec,
BXOJIA1Iasl B COCTaB cTapToBoro komruiekta SK-167 dbupmsl Siemens. B mocieayro-
IIUX paszaenax OyayT pacCMOTPEHBI €€ YCTPOMCTBO M MPUHIIUIIBI PAOOTHI.

2. HasHaueHue u coctaB nnatbl KitCON-167

[Tnata KitCON-167 siBnsieTcs OTIaA09HON MIaTOM MUKPOKOHTPOJIJIEPOB Kilac-
ca C167x, npunagnexamux Kk cemernctsy C16x. CTpykTypHas cxema IUIaThl MpUBe-
JieHa Ha puc. 1.

Ha nate ycranosneHn kpuctai MmukpokonTposuiepa SAK-C167CR-LM (U1),
HE uMerIIero codcrBeHHo moctossHHON mamsitH ROM (ROMless ycTpoicTBo).
[Toncucrema mamsiTu 0Opa3zoBaHa MHKpocxeMaMH (Quien-mamsaTu (JIEKTPUUECKH
CTHpaeMoe MepernporpaMMHpyeMoe MOCTOSIHHOE 3allOMHHaroIIee ycrpoiictBo) U8 u
U9 o6mieit emkocthio 256 kbaiiT u mukpocxemamu RAM (omnepatuBHOE 3amlOMU-
Hatomiee ycrporctBo) Ul0 u Ul1l obmeii emxocthio 64 kbaiir. [lepenporpammupo-
BaHME (IelI-IaMsITH BO3MOKHO HEMOCPEACTBEHHO Ha IIaTe (C UCTOIb30BAHUEM CO-



orBetrcTBytomiero 10, npuiiaraeMoro BMecTe C IjaToi), HampsHKEHUE MpOrpaMMHU-
poBaHus paBHO +5 B.

ANMapaTHO BCTPOEHHBIN HayaJbHBIM 3arpy3dyuK MO3BOJISIET 3arpyKaTh Mpo-
rpaMMBbI TIOJIL30BATENIS IO TocheaoBaTenpbHOMyY uHTepdeiicy RS-232 (passem P1) us
riaBHoii DBM (kak mpaBuiio, IEPCOHAIBHOIO KOMIIBIOTEPA).

Bce nMHUM NOPTOB MUKPOKOHTPOJUIEPA, B TOM YHUCIE JUHUU aJpeca U JaH-
HbIX, BbiBeZieHbI Ha pazbeM (kitCON-Connector X3) B cepeiHe IMIaThl, YTO JENAET
BO3MOYKHBIM HCIIOJIb30BAaHUE IUJIAThl B CPEACTBAX U CUCTEMAax yrpasieHusd. OTaenb-
HbI pazbeM (P2) npennasnauen juisi moAkioueHus aubo uHTepdeiica mociaeaona-
TeabHON ABYXNpoBoAHOW JMHMHUU CAN, IUPOKO MPUMEHSIOMIErOCs B MPOMBILILIEH-
HOM aBTOMaTHKe, MO0 JOMOJHUTEIHHOTO OT/Ia0uHoro naTepdeiica RS-232 .

JBa ceerognona, D4 u DS, unauumpytor cocrosaue miatel. Ceeroguon D4
KPAaCHOTO CBEYEHUS MHAMIMPYET MOAKIIOYEHHWE MCTOYHMKA nuTaHusa (+8..+12 B,
500 MA), a ceetoanon D5 3eneHOro cBeueHus - OKOHYaHUE MPOIEcca MHUIMATU3a-
MM MUKPOKOHTPOJIJIEpA U MEPEXOJ] €r0 B PEKUM BBHIIIOJHEHHS MOJIb30BATEIbCKUX
nporpamMm. Ceeroamosl obmero HazHadeHus D7..D14 moakmrodeHbl K JTUHUASIM
nopta P2 u ynpaBisroTcss IporpaMmMHO.

K mmate BO3MOXHO moakimtoueHue paznudHeix BCD nubo mo wmHTEpdeicy
ICE/connect-16x (pazbem X2), nu6o no unrepdeiicy Quad-Connector (pazbem X6),
7100 HETOCPEACTBEHHO K KOHTakTaM MUKpokoHTpoyuiepa (PressOn Adapter).

FLASH 256 xb RAM 64 B ICE/connect Quad-Connector
Anpec/Yup. |
Jlannsie
[
PO )
P1 KitCON-Connector
P4
Cl67CR-LM JIuauu uudp. mopros
JIuHuu aHanor. nopToB
/NMI HpaiiBep RS-232 Hpaiisep RS-232
Tpancusep CAN

S2

Bunka P2 Pozetka P1

- —

Reset/Watchdog e
S1

puc. 1 CrpykrypHas cxema miaarsl KitCON-167

Pazpembr X2 u X6 Ha maTe HE YCTAaHOBJICHBI, TPU HEOOXOAMMOCTH HX yCTa-
HOBKa ITPOU3BOJIMTCS MOJIb30BATEIEM.



KoudurypupoBanue miatbl OCyIIeCTBISETCS € MOMOIIbIO 18 KOH(pUTYypaTOpOB
u ogHoro DIP-nepexntouarens.
AnmapaTtHbIi cOpOC TIaThl OCYIECTBIsIETCS KHOMKOM S1.

3. CocTaB nporpaMmMHoOro obecrne4yeHus craptoBoro komnsnekra SK-167

st 6picTporo u 3¢ (HEKTUBHOTO M3yUYEeHHsS] BO3ZMOXHOCTEH MUKPOKOHTPOJLIE-
poB kimacca C167, a Taxke Juisi OpraHu3aIiuy pa3paboTKu, OTIAIKH U IKCILTyaTaIiH
noJb3oBarenabckoro 10 B coctaB crapToBoro komiuiekta SK-167 BKIrOUYEHBI COOT-
BETCTBYIOIINE MTPOTrPAMMHBIE CPEICTBA.

Pazpabotka 1O Ha s3pike "C" oCyIIecTBIsSETCS ¢ MOMOIIBI0O MHTETPUPOBAH-
HBIX cpen paspabotku pupm Keil, Tasking, HighTec. B cocraB kaxmoi u3 cpen
BXOJISIT OLIEHOYHAs BEpCHs (C YCEUEHHBIMU BO3MOXKHOCTSIMU) C-KOMIUIATOPA, KOM-
MTOHOBIINK/JIOKATOP, Mpeodpa3oBaTesib popMaTa U OTIIATIUK.

[Iporpammebl Ha s3bIKe accembiiepa MOTYT OBITh pa3pabOTaHbl U OTIAXKEHBI C
NIOMOIIIBI0 Makpoaccembiepa ¢pupmel Ertec.

Jis otnanku [1O uMeroTcs orieHOYHBIE Bepcuu oTnaqunkoB hupm PLS, Hitex
u Lauterbach. CoBmecTnast paboTa 3TUX OTIQIYUKOB, a TAKXKE OTIATIUKOB U3 CO-
CTaBa BHIIIECYKA3aHHBIX HHTETPUPOBAHHBIX CPEJ, C OTIAJOUYHOM MIaTOI oOecneurBa-
eTCsl CTIeUaIbHBIMU MPOTPAMMaMH- MOHUTOPAMHU, 3arpy’KaeMbIMH C TOMOILBIO Ha-
4aJIbHOTO 3arpy3urKa MUKPOKOHTposuiepa 1o uarepdericy RS-232 (paszwem P1).

Ouenounas Bepcust oubnmorexu [10 mis CAN pupmbr STZP u nemo-Bepcust
npaiiBepa CAN dbupmbl [+ME obecrnieurnBaroT mporpaMMHYIO MOJIAEPKKY UHTEpderi-
ca CAN.

B cocraBe I10 umeercs neMo-Bepcusi ONepanmoOHHON CUCTEMBI PEATbHOIO
Bpemenu pupmbr CMX Company.

OTnaxkeHHOe MporpaMMHOe 00ecreueHre MOXKET ObITh MOMEIIEHO BO (hierl-
naMsITh ¢ IOMOIIIO cnenranbHol nporpammbl Flash-Tools dupmsr Phytec.

4. OpraHusauusa nabopartopHoro cteHaa. lNoaroroBka K pabore

[Ipu mpoBeneHun 1a0OPAaTOPHBIX PaOOT OPraHU3YETCS CTEHI, CTPYKTypHas
cXxema KOTOpOro IIPUBEJEHA Ha

ITepconanbubIi RS-232 OtnagoyHas muara
KOMIIBIOTEP KitCON-167

HcToynuk nmuranus
+8...+10 B, 500 MA

puc. 2 CTpykTypHasi cxeMa J1abopaTOpPHOIo CTeHAa



[lepen Tem, Kak IPUCTYNHUTHh K MPOBEICHUIO JTa0OpaTOpHON paboOThI, yOeau-
TeChb B TOM, YTO:
e xomnbioTep uepe3 nopt COMI1 unu COM?2 coeannen kabenem ¢ OTIaJ09HON
natol (pazsem Pl);
e nepexmouarens | DIP-nepexitouarens S3, pacnonoxeHHOTo psaaom co 152-
KoHTakTHBIM pazbemoM kitCON-Connector, Haxonutcs B mojioskeHnu On;
® HCTOYHMK MMUTAHUS COEIMHEH KadeleM ¢ pa3beMoM X5 OTJIaI0OUYHOM IJIATHI.

B cnydae HeBbIMOTHEHUS XOTs OBl OJHOTO U3 JAHHBIX YCIOBUHM cledyeT oOpa-
TUTHCS K MPENOJaBaTeNo Wiu Ja00paHTy U A0 YCTpaHEHHs HapyIIEHUH HE MPUCTY-
naTh K paboTe Ha CTEHJIE.

5. OTnapgka nporpamm

OcoOeHHOCTBIO Tpoliecca OTIAJKU MPUKIAJHBIX MPOTrpaMM C HCIHOJIb30BaHUEM
OLICHOYHOM IUIATHI SIBJISIETCA HAIMYUE NPOSPAMMHO20 TIOCPEAHUKA MEXKTY TEXHOJIO-
TMYECKMMHU CPEACTBAMU OTJIAJKH (B JAHHOM Cllydae

Ipozpamma-omnaoyux, HpOI‘paMMa-OTHaI[‘H/IK) YU OTJIAXKMBAEMOM MPUKIAI-
UCnONIHAeMAas Ha nepco- HOU IMPOrpaMMoOn — TaK HA3bIBACMOU IIPOrpaMMbI-
HAIbHOM KOMniomepe MOHHUTODA.

Ha n300pakeHa cxema B3auMOJICHCTBUS

nporpaMMHoOro obOecrnedyenust npu otiaake. C mo-

MOILIBIO TEXHOJOTMYECKOM IPOTPaMMBI-OTIaI4nKa

Tpozpamma-monumop, 3a- HOJII)BOliaTCJIB MMEET BO3MOXKHOCTH YIIPABJIATH MPO-
2DYIICEHNAs 6 OMAAOOUHYIO LHEAYypOu OTIaAKu, BBOAS A 3TOr0 KOMaHIbI U
naamy KitCON-167 naHHsle. Jlanee, mporpaMMa-oTiag4uK, TPaHCIHUPY-
€T 3THU JAaHHBIC U KOMaHIbI IO MOCIEI0BATEIILHOMY
KaHaly JJIg MCIIOJHECHUS HpOorpaMMe-MOHHUTODY.
Kak nmpaBuio, Bce AEHCTBUA 10 OTJIAAKE IPOU3BO-

Omaasicusaemas npukiao- IATCA B PEKUME OCTAHOBA OTJAXXUBAEMOMW IpHU-
HasL NPO2PAMMa, pado- KJIaJTHOW TIPOrPaMMBbl.
maowas noo Konmpoiem B oTimume oT mporpaMMHOIO CUMYyNISTOpA, HMC-

NpocpaMMbl-Monumopa [I0JIL30BaHHE IIEJIEBOM OIIEHOYHOM IIJIATHI JAe€T BO3-

MOHOCTh TPOBOJUTH OTJAJAKy MNPHUKIATHBIX IIPO-
puc.3 Bsaumopeiicreme T'DaMM IIPH COBMECTHOHM paboTe ¢ pealbHBIM ara-
NPOrpamMm NpH OTJaaTKe pPaTHBIM OKPYKEHHUEM, TO €CThb C Y4YETOM B3aUMO-
JNEUCTBHSI IPOTPAMMHOM M amnIapaTHOM KOMIIOHEHT

OTJIAXXUBAEMOTO yCcTporcTBa. Hampumep, nmporpamMmma KOHTpOJUIEPA LEJIEBOU IIATHI
MOKET BbIpaOaThIBaTh CUTHAJBI YIIPABICHUS BHEITHUMHU amllllapaTHBIMU Y3JIaMH, aHa-
JU3UPOBATH MOCTYMAIOUIUE OT 3TUX Y3J0B OTBETHBIE CUTHAJbI, U 00pabaThIBaTh 3a-
IPOCHI IIPEPBIBAHUSI, KOTOPBHIE TEHEPUPYIOTCS TAKKE BHEUIHHMM allllapaTHBIM OKpPY-
xeHneMm. OJTHaKo M0 CPaBHEHHUIO CO CIIyYaeM HMCIIOJIb30BaHUs BHYTPUCXEMHOIO dMY-




JSTOpA, OTJIaJKa C MOMOIIBIO OIEHOYHOW TUIAThl UMEET CYIIECTBEHHBIC OTIUYUS U
OTpaHUYCHUS:

e Bo-mepBbIX, HEBO3MOXHBI JCHCTBHUS, BBIMOJHAEMbIE IO  alMapaTHoO-
aHAIM3UPYEMOMY YCJIOBUIO (HampuMmep, OCTAaHOB MPH 3alUCU MO 3aJaHHOMY
aapecy) W JIEUCTBHS, OCYIIECTBIsIeMbIe "Ha JIeTy", TO ecTh 0e3 OCTaHOBa OT-
JaXKMBAEMOM MTPOTrpaMMBbl;

e Bo-BTOpBIX, NMpOrpaMMa-MOHUTOP 3aHUMAET YaCTh amnmapaTHbIX PECypcoOB
(mopT BBOAA/BBIBOJIA, MAMSTh), KOTOPBIE 3aIlpPEIEHbl Ui IPOYEero MpuMeHe-
HUS, MOATOMY, JUISI UCKIIOUEHUS KOH(IMKTHBIX CUTYyalMil pa3zpaboTka mpu-
KJIQAHOW MPOTrpamMMbl JOKHA BECTHCHh C YU€TOM OTPAaHHMUYCHHM, HallaraeMbIX
POrpaMMON-MOHUTOPOM; KPOME TOTO, ISl BHITOTHEHUS! GYHKIIUA MOHUTOpPA
TPATUTCA YacTh MPOU3BOAUTEILHOCTH KOHTPOJLIEPA;

e B-tperbux, npu paboTe OTIAKUBAEMOH MPOTpaMMbl M, OCOOEHHO, B Clyd4ae
NOTEPU YMNPABJICHUS HE MCKIIOYAETCS BO3MOXKHOCTH MOPYM CaMOM MpOrpam-
MBI-MOHUTOpA, B PE3yJbTaTe YEro TEKYIIMH CEaHC OTJIaJKU aBapUUHO 3aBep-
11aeTcs ¢ MoTepel BCero HaKOIJIEHHOTO KOHTEKCTA;

ITpu mposenenuu nabopatopHsix padoT ¢ oneHouynoi miaroii KitCON-167 wuc-
HOJIB3YyeTCs MPOrpaMMa-oTiaaduK (IporpaMMHbIi cumyisitop) dScope-166 u3 ma-
Kera Kpocc-cpeactB paspadborku 10 ot ¢upmser "Keil". Jlannas nmporpamma 1mo3Bo-
JSIeT TPOW3BOAMTH OTIAJKY NPUKIAJHBIX 33aad HE TOJBKO Ha TOJHOCTBIO TPO-
rpaMMHOM MOJIeNId KOHTpoJuiepa (Tak HaspiBaeMasi "'CUMYJSIHS"), HO U B peajbHOU
arrmapaTHOW Cpeie OLEHOYHOW IIaThI.

[Ton ympaBieHHEM MPOTrpaMMbI-MOHUTOPA KOHTPOJIJIEP OTIAAOYHON IJIaThl MO-
KET MPOU3BECTH 3arpy3Ky W Mepe3arpy3Ky NMPHUKIAIHON MPOrpaMMbl, €€ 3allyCcK Ha
UCTIOJTHEHUE W OCTAHOB, MEPe3anycK U MPOJOIKEHUE BHIMIOJHEHHUS OCTAHOBICHHOU
POrPaMMBbI, YTEHHUE U MOJIU(PHUKAIIUIO BHYTPCHHHX PETUCTPOB KOHTPOJLIEPA U STUSEK
aMSITH.

6. NMopsaok paboTbl

[Ipu Bemonnenuu pa6or ¢ miaroii KitCON-167 meobxoaumo npuaepkuBaThes Clie-
JYIOIIEH MOCIEI0BATENILHOCTH ONEPALIUIA: BKIIIOUEHHNE MUTAHKS ILIAThI, 3aIyCK IPOrPAMMbI-
ortnaguuka dScope-166, sarpyska mporpamMMbel MOHUTOpA, 3arpy3Ka IPHUKIAIHOM MpO-

rpaMMBbI ITOJIB30BATCIIA, OTJIaAKa IIPOIrpaMMbl, BBIXO/ U3 IIPOI'PpaMMBbI OTJIAAKH, BBIKIIFOUCHHUC
IIUTaHHUA IJIAaTHI.

6.1. 3anyck omnad4yuka, 3a2py3kKa rpo-
2paMMbI-MOHUMoOpa

Ha HpI/IBeI[eH npumep (parmenra
CTapTOBOTO MEHIO ONEPAIMOHHON CHCTEMBI,
WJUTFOCTPUPYIONTUH TPOLETypy 3aImycKa Mpo-
puc. 4 3amyck nporpaMmbI rpaMMbl-oTiIaqunka  dScope-166.  Oommuii

dScope-166 BHJ OKHa IIPOrpaMMBI IIPUBEIECH Ha p

[Hinternst Explorer
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3aMeTuM, 4TO COCTaB, pa3Mep U MOJIOKEHUE OTIIETbHBIX BHYTPEHHUX OKOH OIpeje-
[Tocne oTKpBITHSI OKHA OTIAAUHMKaA TpeOyeTcsl BIOpaTh pekUM pabOThl MPOrpam-

JIIHOTCA ITOJIB30BATCIICEM.

10

Wiﬁmna_um - ciclbbevaliexamplesidave\CC2
File %iew Setup Peripherals Help

{00y T3: Ox0000

Comtmands - Gol o GoTilCursl - Steplutl. - Steplntol. StepOwver! - Stopl

e~ | EHEelE]e] ] [w]EE]

142 :

143 : Project Init() ;

144 :

145 : // USER CODE BEGIN (Main,2)

147: // USER CODE END
148: }
149 :

RO: 9000 0078
R2: o000 4003
Rd: 9004 0QO0OOO
Rb6: AAAL AALD
RE: [LILILE S L1l
R10: AAAL AALD
R12: AALAL  AALD
Rl4: AAMAL AALD

CP= FCOO P= FCOO0

DFFOD: o000 ooO00
DFFP2: o001 0003

[cse:1P= 00 0076

[MpH:1= 0028 0040

P& ILVL IE

umezvcn 00 1

StatesfSec
1]
0.0000000

_ hil

khkkkhkkkkhkhkhkhkrhkhkhkhkhkhkkkhkkhkkkhkkhkkhkkhhkhhkhhkhhh
* RESTRICTED YERSION WITH 31%2 BYTE CODE SIEE LIMIT *

* CURRENTLY USED: 430 BYTE ( 5%) *
khkkkkkkkkkkkhkkhkhkkhkkkhkkkkikkkkkkkkkkkitikkhkkkkkkkkitikkkkkikik
»ws T3

>

ldos ASM ASSIGN BreakDisable BreakEnable TAB [INS |

_P_I_

puc. 5 Bua okna nporpammbl otiaaku dScope-166
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MbI — PEAIM COBMECTHON pa-
L

T e Fle Wiew Setup Help 0OTBHI C OTJIAJOYHOHN IIaTOM
& (KpoMe TOTr0, BO3MOJKHBI €IIIC

‘mon166_dll JBA PpEXUMa IMPOTPaAMMHOTO
Exit dScope [Curs

480166 dil
Com Qurs! Step CUMYJISITOpPA), JJII 4Eer0 MOX-
LR | EnE | LRI | EN El R R HO BOCIIOJIB30BAaTHCS T'JIAaBHBIM

meHro (myHkTH - "File=Lload

pHC. 6 ycTaHOBKA pesKAMa padoThl IPOrpaMMbI CPU driver...") 60 mpocto

"IIENKHYTh" MO KHOIKE =l s

OKHe ycTaHOBKHU JapaiiBepa LIITY (cmpaBa oT kHOMKH - cM. puc. 6) n BBIOPATH

OYHKT ¢ uMeHeM (aitta mon166.dll. B pesynsraTe moipkHA HavaThCs OMepaIus 1o

3arpy3ke MOHHTOPHOM IMpOorpaMMbl B OTJIAJOYHYIO IIATy, COMPOBOXKIacMast TOsIBIIC-
HUEM MHIMKATOPA MPOIICHTA BBITIOJIHCHHUS OTICPALIHH.

Load objectile.. mon166.dil |

6.2. 3azpy3ka npuknadHoU npo2pamMmbl
JUJIs MHALAATU3aliy 3arpy3Kd TPHKIATHON MPOTrpaMMbl B OTJIQJI0YHYIO ILIATY
cIyKaT MyHKTHI r1aBaoro mexto "File=Load object file..." u xnonka El. ¥ tor u

setup Perlpherals Help

i Module: <none> _1Olx
e e Select an absolute Object file m

hil ¥ Wma panna: Mankw: ‘ oK I

IPDﬂ- ciAcl6bevaliexamplesilabor |
000004E OTMeHa
000008E Qe -
E pwm_adc 3 cl66eval

00000CE 23 examples Cnpaexa |
000010E & labor

000014E [T Tonbko uTeHue
000013E

00001CE ¥ e

000020E _ : :

000024 Trvno hanoe: NrcKm:

000028F |OMF file () ~| |=c:main =]

00002CE_[Hexfile (~-hex) BN

000030 Anyfle”n o —lo, FFFF88H L

puc. 7 3arpy3ka npuKJIagHOi MPOrpaMMbl

JpYyroil BapHaHTbhl MHULMAIM3ALMU NPUBOJAT K OTKPBITUIO OKHA BbIOOpa (aiina
PUKIIATHOM IPOrpaMMBI, OKasaHHoro Ha [puc. 7 Ciieyer o6paTiTh BHUMAHHE Ha
YCTaHOBKY, CYIIECTBYIOIIYIO MO-yMOJIYAHUIO: CUUTAETCSA, YTO Y MMEHU HCKOMOIO
¢aiina pacupeHue T0JDKHO OTCYTCTBOBaTh. [loaToMy, ecnu umst ¢aiina 3arpy3ou-
HOTO MOJYJII UMEET pacIIMpeHHe, TO CJeIyeT WM yCTaHOBUTH omiuio "Any file
(*.*)" B okue "Tunbl panros", a 3aTeM yke BbIOMpATh HYKHBIN (ailn u3 o0Iriero
CIIHCKa, WIIM K€ BBECTH IMOJIHOCTHIO 3T0 nMs B moiie "MMs panna". O6 okonuanuu
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3arpy3KH MPHUKJIAIHONW IPOrpaMMbI CBHIECTEIBCTBYET MOSBICHUE €€ HCXOIHOTO TEK-
cra B okHe oTnamguuka "Module:<...>".

6.3. 3anyck, nepe3sanyck, 3anyck ¢ rnpoooJyiKeHuUeM, ocmaHoe rnpo2pamMmabl|

3amyck Ha HEMPEepPhIBHOE BBHITIOJHEHHUE 3arpyKCHHOW MPUKIATHOW MPOrpaMMBbI
npousBoanTCs pH "Haxkatuu" Ha kHonky 24, ocrano — Ha kuonky £ . J{ns moma-
OBOTO BBIIOJIHEHHS [IPOrPaMMBI CIyKUT KHorka [ . Eciu nporpamma Gbuia Bpe-
MEHHO MPHUOCTAHOBJICHA (KHOMKOM ) Ha Kakou-11bo (aze paboOTHI, TO MPOAOIIKE-
HHE e¢ BBITOIHEHHS TOCIIE 9TOr0 OCTAHOBA POU3BOIUTCS TAKKe KHOMKO# .

[lepe3amyck (CTapT ¢ HAYaJIbHOHN MO3HIIMH) MPOTPAMMBI OCYIIECTBISIETCS B TI0-
CJIEI0BATEILHOCTH OCTAHOB (KHOTIKA ) — cOpoc (KHOTIKA @) — myck (kromka ).

6.4. Ipocmomp u modugbukayusi CoO0epPKUMO20 8HYMPEHHUX pe2ucmpoe U sivye-
ek namMsamu

Bce neiicTBus, cBsi3aHHBIE C TPOCMOTPOM U MOJU(PUKALIMEN BHYTPEHHUX PETUCT-
POB U SUEEK MaMATH, JOCTYIHBI TOJIBKO B PEKMME OCTaHOBA mporpamMmsbl. [Iporpam-
Ma-0TJIaJuMK OTOOpakaeT COJCPKUMOE 3aKa3aHHBIX MepeMeHHbIX B okHe "Watch".
3asiBKa Ha 0TOOpakeHHE NIEPEMEHHBIX YCTAaHABIMBAECTCA B OKHE KOMAHAHOTO UHTEP-
nperaropa "Command" myrem BBOAa KoMaHABI "WS" M MMEHH COOTBETCTBYIOIIICH
MIEPEMEHHOM, HAaIIpUMED:

ws T3.

6.5. Bbix00 u3 npo2paMmMbi-omsiad4yuKa

Ilepen BHIXOZOM M3 MPOrPAMMBI OTIAIKH

dScope-166 HeoOX0auMO MpeABAPUTEILHO
OCTAHOBHTH PabOTAOIIYI0 MPUKIATHYIO MPO-
rpamMmy. B IpOTHBHOM Cilydae IITATHBINA BbI-
X0/ U3 IPOrPaMMbl OKaXKETCs HEBO3MOKHBIM,
0 yeM Oyner MH(GOPMHUPOBATH BHIIABAEMOE B
BEOM ciydae cooluienne (e phic.
8.

Q Can't exitwhile executing user prograrm

puc. 8




