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1 Hean padoTsl

[lenbto naHHON pabOTHI ABISETCS M3YUYEHHE OCOOEHHOCTEW apXUTEKTYphl U B3aUMO-
CBS3M OCHOBHBIX Y3JIOB U ycTpoicTB MukpokoHTpoiiepa (MK) kmacca C167, a takxke
MPUHIIMIIOB CXEMOTEXHUYECKOTO MOCTPOEHUS MapaljieIbHBIX TOPTOB BBOAA/BBIBOJIA, U TIPH-
oOpeTeHre HaBBIKOB MMPOTrPAMMHUPOBAHUS YKa3aHHBIX MTOPTOB.

2  Apxurekrypa MK C167

Beenenne

[TosiBnenune B 70-x romax XX BeKa MEPBBIX CEPUNHHO BBITYCKAEMbIX OAHOKPUCTANIb-
HbIX MK cTuMynupoBano kKak pa3BUTHE CAMOW MHUKPOIJIEKTPOHHOW MPOMBIIIJIEHHOCTH, TaK
U pa3paboTKy, U BHEAPEHHUE CPEACTB U cucTeM ynpasieHus Ha 6aze MK. B nacrosimee Bpe-
Msl I000HBIE CPEACTBA U CUCTEMBI HAILUIM CBOE IPUMEHEHHE B IIPOMBIIIJIEHHOCTH U CBS3H,
Ha TPAHCIIOpPTE, B MEIUIIMHE, B aBUAIIMOHHONW M KOCMHUYECKON TEXHHKE, HE TOBOPS yxkKe 00
UCTIOJB30BAHUN HMX B JOMamIHeW U opucHOW cdepax (HMpuHTEpHI, (oToamnmaparsl, Mequ
CBY, X010AMIIBHUKY U T.1.).

XapakTepHOl O0COOEHHOCTBIO YKA3aHHBIX BBIIIE CPEACTB U CUCTEM YIPABIEHUS SIB-
asieTcs ux paboTa B TaK HA3BIBAEMOM ‘‘peaibHOM MaciTade BPEMEHH ’, TO €CTh UX PEeaKIIHs
Ha BXOJHOE BO3/€WcTBHE (reHepalysi TpeOyeMoro BIXOJHOIO CUTHala MPH MOSBJIEHUM Ka-
KOTO-THOO BHEITHETO COOBITHS) HE JOJHKHA MPEBHIMIATH 3apaHee OMpPeaeIEHHOTO IO0MyCTH-
MOTr'0 BPEMEHHU 3aE€pPKKHU. [[pyruMu 0COOEHHOCTAMHU TaKUX YCTPOUCTB CO CIOXHBIMH aJro-
pUTMaMU yIIPaBJICHUS SBISIOTCS OOJBIIOE KOJUYECTBO BXOAHBIX (2 MHOTAA M BBIXOJHBIX)
U(POBHIX M aHAJOTOBBIX CHUTHAJOB, a TAKXKE )KECTKHE TPeOOBAaHUS K pazMepaM MedaTHOU
IUIaThI, MOTPEOISIEMON MOIIHOCTH U MOJIHOW CTOMMOCTH CUCTEMBI. Perienre nogoOHbIX 3a-
nad Tpedyet npumenenus MK, obecneunBaromux:

BBICOKHMI YPOBEHb MHTErPALlMU allIapaTHBIX U IPOrPAaMMHBIX CPEJCTB;

OTCYTCTBHE HEOOXOIMMOCTH HCIOJIB30BAaHUS BHEITHUX NepU(EpPHIHBIX YCTPOMCTB U CBS-
3aHHOT'O C HUMH IPOTrPAMMHOI0 00€CIIEYEHUSI BEPXHETO YPOBHS;

BBICOKYIO HaJIe)KHOCTh U 0€30IaCHOCTH CHCTEMBI.

Crangapthble 8-paspsiaable MK He MOryT B MOJHON Mepe OTBeYaTh 3TUM TpPeOOBa-
HUSIM, TO3TOMY CHELHAINCTAMU OTAEJIEHUS MOJYNPOBOJHUKOB (HBIHE CAMOCTOSITENIbHAsS
¢upma Infineon technologies) pupmer Siemens O6bU10 pa3pabOTaHO OPUTHHATEHOE CEMEHCT-
BO 16-pa3psaaubix KMOIT MK C167, obecnieunBaroiiee COBMECTUMOCTH ¢ ceMerictBamu MK
6onee Huzkoro ypoBHs (C500).

Pazymeercs, apxutekrypa 16-paspsanHoro cemeiictea MK HacieayeT Te ycneuiHbie
anmnapaTHble M NPOrpPaMMHBIE PELIEHUs, KOTOpble ObUIM BHEAPEHBl B  IMOMYJSPHBIX 8-
paspsanaeix MK cemeiicTBax ¢pupmbl Siemens.

Jlanmee OyayT MCTONB30BAHBI CIEAYIONINE AHTIO M PYCCKOS3BIYHBIE TEPMUHBI M a0-
OpeBUATYpHI:
ADC- Analog Digital Converter- ananoro-mugpoBoii mpeodpaszopareins (ALII);
ALU- Arithmetic and Logic Unit- apudmMeTnKo-10ru4eckoe yCTpoicTBO;



ASC-  Asynchronous/synchronous  Serial Controller- koHTposuiep  aCHHXPOHHO-
r'O/CHHXPOHHOTO MOCJIEeI0BAaTENbHOIO HHTEpPeiica;

BRG- Baud Rate Generator- nmporpaMMHpyeMBbIii T€HEPATOP CHHXPOCUTHANA, OMPEaeIIsIo-
U CKOPOCTH Nepenayu/mpruemMa nHpopmaIuy;

CAN Module- Controller Area Network Module (License Bosch)- momgyns CAN;
CAPCOM- CAPture and COMpare unit- MOIy/b 3aXBaTa/CpaBHEHUS;

core- SAPO;

CISC- Complex Instruction Set Computing- BeIYMCIUTEIbHAS TEXHUKA CO CIOKHBIM Ha0O-
POM KOMaH[I;

CPU- Central Processing Unit- nienTpaibHOe npoiieccoproe ycrpoiictso (LIITY);

EBC- External Bus Controller- koHTpoJisiep BHEITHEH IITMHBI,

ESFR- Extended Special Function Register- momoJHHUTENbHBIA PETUCTP CIHEHUATBHBIX
byHKIINI;

EBC-Extended Bus Controller- koHTposuiep BHEIIHEH IIUHBL;

GPR- General Purpose Register- peructp o01iero Ha3Ha4CHHS;

GPT- General Purpose Timer Unit- Taiimep oO1iero Ha3HaYCHUS;

Internal ROM (IROM) Area- o6nacts BHyTpeHHero [13VY;

Internal RAM (IRAM)- BayTpennee O3Y;

Interrupt Controller- koHTpoJUIep IpephIBAaHUN;

Osc.- Oscillator-reneparop;

PEC- Peripheral Event Controller- nepudepuiinbiii KOHTPOJIIEP COOBITHIA;

PLL- Phase Locked Loop- ¢da3oBast aBronoactpoiika uactotsl (DAIIY);

Port- nopr;

PWM- Pulse Width Modulation- mmpoTHO-UMITYIbCHAS MOTYJISIIIHS;

RAM- Random Access Memory- onepaTuBHOE 3anmoMuHaroliee ycrpoictro (O3Y);

RISC- Reduced Instruction Set Computing- BeIYUCIUTENbHAS TEXHUKA C YMEHbIIIEHHBIM Ha-
00pOM KOMaHI;

ROM- Read Only Memory- mocrosinHOe 3anoMmuHaromiee ycrpoictro (I113VY);

SFR- Special Function Register- peructp cnenuaibHbIX QYHKITHA;

SSC- Synchronous Serial Controller- KOHTpoJIep CHHXPOHHOTO TOCIEI0BATEILHOTO WH-
Tepdetica;

USART- Universal Synchronous/Asynchronous Receiver/

Transmitter- yHuBepcallbHbIIl CHHXPOHHBIN/aCUHXPOHHBIN MPUEMOIIEPEIaTUUK;

Watchdog- croposkeBoii Taiimep;

XBUS- Internal representation of the External Bus- BHyTpeHHee npoo/DKeHHE BHEITHEH
IINHBL;

XRAM- On-chip extension RAM- nononuutensnoe O3V Ha KpucTaie.

3 Oomas crpykrypa MK C167

Ha puc.1 uzoOpakeHa cTpyKkTypHasi cxemMa OJHOro M3 Hauboliee pa3BUTHIX B apXH-
TEKTypHOM OTHOIlIeHUH WwieHoB cemeiictBa MK C167CR-16FM.

Anpo LHITY(CPU-core), n300pa>keHHOE Ha PHC. 2, COCTOUT U3 YETHIPEXCTYIEHYATOTO
KoHBeiiepa komanza(4-Stage Pipeline), 16-paspsgnoro AJIY (ALU) wu chnemuaibHO
BBIJIJIEHHBIX PErucTpoB cnenuanbHbiX (yHkiuil (SFR). JlonomHuTenbHO npeaycMoTpeHbl
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OTJeNbHBIE ycTpolicTBa ymMHOXeHus u aeneHus (MUL-DIV HW), renepatop paspsaHoii
Mmacku (Bit-Mask Gen) u casurossrii peructp (Barrel-Shifter).

Brinonnenue 1060 KoMaHAbl MOKHO pa3/IeuTh Ha YEThIPE HE3aBUCUMBIX (Da3bl:
BBIOOpKa- Ha ATOM ypoBHEe KoMaHJa BbIOWpaercss u3 BHyTpenHero [I3Y (O3Y) unu u3
BHEILIHEW MMaMsITH;

JEKOJAMPOBAHUE- HA 3TOM YPOBHE NPE/IBAPUTENBHO BhIOpaHHAs KOMaHJa JAEKOJIUPYETCS U
BbIOMpatoTCs TpeOyeMble OnepaH/bl;

BBIIIOJIHEHUE OIEpalli- Ha 3TOM YPOBHE BBIIIOJIHIETCS ONpEEIeHHas olepanus ¢ npeiBa-
PUTENIbHO BRIOpaHHBIMU OTIEpaHaMHU;

oOpaTHas 3aliCh- HA 3TOM YPOBHE pE3yJIbTaT OIEpaliy 3aliChIBACTCS MO ONPEIECICHHOMY
azapecy.

B mnepBbIX MOKOJIEHHUAX MUKPOINPOIIECCOPOB U MUKPOKOHTPOJUIEPOB BCE (pa3bl BhI-
MOJIHSJIUCH CTPOTO MOCIIEI0BaTeNIbHO, TO €CTh, Hampumep, ¢aza BeiOOpkHu [+1 KomaHnbl,
MoOTrJjla HayaThCsl TOJBKO mocie (a3pl 0OpaTHOi 3anucu | komanabl. [[is pe3koro mosbliie-
Husa npousBoautenbHocTu LITY B MK C167 ucnonb3yercs KOHBeiiep KOMaH[I, 0Oecredu-
BAaIOIIMI COBMEIIIEHUE BO BPEMEHHU Pa3NUYHbBIX (ha3 pa3IMuHbIX KOMaH Ojarojaps HE3aBH-
cuMoit padote y3noB LIITY, BemonHsomux otaenbHbie ¢aspl. Takum 006pa3om, B TO BpeMs
kak AJIY npousBoAuT onepainuio, IpeayCMOTPEHHYIO TEKyIeld KOMaHAOW, OJHOBPEMEHHO
MPOUCXOUT BBIOOpKA CIEAYIOLIEH KOMaH/IbI U T. 1.
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Puc.1 Crpykrypnas cxema MK C167CR-16FM

brnaromaps MontHO#M anmapaTHoOU moaaepkke OonbimuHcTBO kKoMana MK C167 mo-
KET OBITh BBHIITOJTHEHO TOJIBKO 332 OJIMH MalllMHHBIN 1TUKII, paBHBINA 100 He (31€ch U 1anee Bce
BPEMEHHBIE XapaKTEPUCTUKU IPUBEAEHBI Il 4acToThl cuHXpocurHana LIIY fpy= 20
MI1). Hampumep, KoMaHbI cIBUTa Bcerja oOpalaThIBAIOTCS 3a OAWMH MAIIMHHBIN ITUKI,
HE3aBHUCHUMO OT YHCJIa Pa3psIoB, MOAJICKAIIUX CABUTY. KOMaH bl Iepexo10B, YMHOXKEHUS U
JIeJIeHUs] OOBIYHO 3aHHMMAIOT OOJIBIIE YeM OJWH MAIIMHHBIM UK. OQHAKO, 3TH KOMAaHIbI
Takke ObLTN ONTUMHU3UPOBaHbl. Hampumep, KOMaH bl Tiepexoia TpeOyIT TOJIBKO OJUH JI0-
MOJTHUTEJIbHBIA MAIlIMHHBIN ITUKJI, KOT/Ia YCIIOBHE TePEX0/ia BHIMOIHICTCS, a OOJBIIIMHCTBO
MePEX0/I0B BHYTPH MPOTPAMMHBIX IIUKJIOB HE TPEeOYIOT BOOOIIE JOMOJHUTEIbHBIX MAaIllH-
HBIX IIMKJIOB, OJ1aroapsi Tak Ha3bIBA@MOMW KAIII-MTaMsITH TIepexooB. Jenenue 32-pa3psaHOTO
cioBa Ha 16-pa3psanHoe 3aHumaet 1 Mkc, a 16-pa3psaanoe ymHoxenue -500 Hc.

Bce cranmaptHeie apudMeTHUUECKHE M JIOTHYECKUE OIEepalldy BBITOIHAIOTCS B 16-
paspsaaHoM AJIY. ApudmeTrka MOBBIIIIECHHON TOYHOCTH O00ECIIeYHNBAETCS 3alIOMUHAHUEM B
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AJIY curnana “BxogHoil mepeHOC”, IOJIYYEHHOTO B PE3YJIbTATE ONEpalvu HaJl MJIaIIIUMU
YaCTSMH CJIOBA MOBBILIEHHOW TOYHOCTH . BONBIIMHCTBO BHYTpeHHHUX O10k0B AJIY ontumu-
3UpOBaHbl JJIsl BBIOJIHEHUS OIepanuil Kak ¢ 8-pa3psaHbiMu (0aTOBBIMH), Tak U ¢ 16-
pa3psAHBIMU (CIIOBapHBIMU) OTIEpaHAAMH.

[Tocne xaxmoit apudMeTHUUECKOM, JIOTMUECKOW, CIBUTOBOW OIEpalid WM TIOCIe
orepaluu MepechUIKU B CIOBe cocTosiHUs npoueccopa (PSW) aBromaruuecku oGHOBIIsIeTCS
COOTBETCTBYIOIIMI HAO0OP (hiaxkkoB. DTU (IIaKKH MO3BOJISIIOT BBINOIHITH MEPEXO MO yKa-
3aHHOMY B KOMaHJ€e ycjioBuro. Kpome Toro, myreM npoBEpKH yCTaHABIMBAEMBIX I10JIb30Ba-
TEJIEeM YCIOBUN OCYIIECTBISETCS MOJACpkKKAa 3HAKOBOW U O€33HAKOBOM apu(PMeEeTHKH.
®dnaxxku aBTomMaTudecku coxpanstorcs LITY mocne Bxoma B 00pabOTUMK MpephIBAaHUN WIIH
nporpaMMy 0OpabOTKH CUCTEMHBIX MPEPHIBAHU.

B AJIY taxke BBIYMCIISIOTCS BCE IyTH BETBJICHUI (IEPEXO0/I0B) BHYTPH MPOTPAMMBI.

16-pa3psiaHbIi perucTp cABUTra 00eCreYrBaeT 3a OJJMH MAIIMHHBIN UK TpeOyeMblii
CIBUT cyioBa (0aiiTa), a TaKkKe IUKINYECKHe U apu(PMETHIECKUE CIBUTH.

[ ————y

| BUSCON 3| ADDRSEL 3
BUSCON 4 | ADDRSEL 4

FData Page Pir.J Code Seg. Pir.

I I CPU 16
: : Sz v <:I:> Internal
k DH — — RAM

| : STROV v B
| I STKUN | \
| | _ -

Exec.Unit IMul/Div=HW] |E N
: : IInsJ[’rr.II;’rr. [Bii—Mask Gen |- General - AN %

nsir.Reg. B i — e
: : 32 — ;ALu; ’_ Purpose . \I \\ = =

—orage 16—bit C . = =
L Row m LLEipeIine - (ISh'f’r) :: Registers ] y AE 2=
I I arrer—o>nirier : : / E E
| | _ - .
PSW - . RO

: . SYSCON ]  [Confext Pir] :- 11/" v
| |

BUSCON 0 _
: : BUsCoN 1| AporseL T |——1 /| . !®
| | BUSCON 2| ADDRSEL 2
| |
| |
| |
| |
| |

o o o d

Puc. 2. CrpykrypHas cxema IITY

['enepaTop pa3psiiHOM Macku MpeAHa3HAYeH JJisl BBIIIOJIHEHUS JIOTUYECKUX KOMaHH, obec-
neuynBaroux 3¢ HEeKTUBHOE yrpaBieHUE neprudepuitHbIMU YCTPOMCTBAMH.



3.1 Opraausanus namMsTH

Anpecnoe mpoctpanctBo mamsata MK C167 opranuzoBaHo mo apxutektype ¢GoH
Heiimana, mpu KoTOpod mHamsATh KOMaH[, MaMsiTh JaHHBIX, PErHCTPbl U MOPTHl  BBO-
J1a/BBIBOJIA PACIIONATalOTCsl BHYTPU OJTHOTO U TOTO K€ JIMHEHHOTO aJpecHOro MPOCTPaHCTBA,
eMkocTh KoToporo B C167 mocturaer 16 Mbaiir. Jlomyckaercst oOpamienne Kak K OaiTam,
Tak 1 K cioBaMm. OtnenbHbIe 0071acTH, pacmonokennble Ha kpuctamuie MK, momyckaroT He-
MOCPEICTBEHHYIO a/IPECAIHIO K OTAEIHHBIM OUTaMm.

JByxkminobaitHoe 16-pa3psnnoe BHyrpenHee IRAM oOecneunBaeT OBICTpBII q0C-
Tyll K perucrpaM obmiero HazHadyeHus: GPR, moibp30BaTeNnbcKuM JaHHBIM (KOHCTAaHTaM) U
cucteMHOMY cTeKy. IRAM MoKeT Takke UCIOJIb30BATHCS JUIsl XPAaHEHHS KOJIOB KOMaHI..

Jna LITY B kaxaslii MOMEHT BPEMEHH JOCTYIIEH TEKYIIMM KOHTEKCTHBIN PETUCTPO-
BbIIl OaHk, HacuuThiBatomuii 10 16 GPR (co cnoBapHoil mnm 6aiiToBO# opraHu3aiuei),
KOTOpBIM (PM3MUYECKU pa3MEIleH BHYTPHU pacrosiokeHHoW Ha kpuctaiie RAM. Peructp-
ykazatenb koHTekcTa (CP) ompenenser 0a3oBblid aapec TEKYIIEro PErucTpoBOro OaHKa,
KOTOpBIM B AaHHbIH MOMeHT aoctyneH LIITY. Yucno peructpoBbIX OaHKOB OrpaHUYEHO
TOJIbKO pa3MepOM BHYTPEHHETO aJpecHoro npoctpaictBa RAM. PeructpoBbie 6aHKH MOTYT
HaKJIaJbIBAThCA IPYT Ha Apyra.

CucreMmHbIil cTek pazmepoM a0 1024 ciioB UCHOIB3yETCs JUIsl XPAHEHHUSI BPEMEHHBIX
JaHHbIX. CHUCTEMHBIM CTEK TaKKe pa3MellaeTcsi BHYTPH PacIOJIOKEHHOM Ha KpHUCTalie
RAM, u LI1VY oOpamiaercs kK HeMy yepe3 perucTp-ykasatenb creka (SP). J[Ba He3aBUCHMBIX
SFR, STKOV u STKUN, npu kaxaom oOpalieHuu K CTEeKy aBTOMaTUYECKU aHAU3UPYIOT
COJIEP’)KUMOE YyKa3aTellsd CTeKa JUIsl OOHapyKEHMsI MEpPENOJIHEHUs WM aHTUIIEPENOJIHEHUS
CTEKa.

JIByxkunoOaiiTHoe 16-pa3psaHoe pacnoyiokeHHoe Ha KpucTtaiie XRAM obecneun-
BaeT OBICTPBIM JOCTYI K MOJIb30BATEIBCKUM JaHHBIM (IEPEMEHHBIM), I0JIb30BATEIBLCKOMY
CTeKy M KojgaM komaHa. XRAM peann3oBaHO Kak Tak HaszbiBeMas “X-nepudepus”’ U ¢
TOYKH 3pEHHUs MporpaMMmucTa siBisgercsa BHeIIHUM RAM. CrnenoBarenbHO, OHO HE MOXKET
COJIEp’KaTh PETUCTPOBBIX OaHKOB M ObITh OuT-anpecyemoil. XRAM mno3BosisieT opraHuso-
BaTh 16-pa3psiiHbIN TOCTYI C MAKCUMAIbHON CKOPOCTBIO.

OnuuonansHoe BHyTpeHHee ROM (mo 128 kbaiitT) oOecrneunBaeT XxpaHeHHE KOJOB
KOMaHJl U KOHCTAHT. JTa obnacth namsatu coeanHeHa ¢ LITY uepes 32-pazpsaHyro muHY.
TakuM oOpa3om, ABYCIOBHAsE KOMaHJa MOXET BBIOMPATHCS 332 OJUH MALIMHHBIN LUK, BbI-
O0opka komaHJ u3 BHyTpeHHero ROM oOecreunBaeT camMoe OBICTpOE BBIIOJHEHUE IPO-
rpaMMbI U3 BCEX BO3MOXKHBIX BapraHTOB. BHyTpeHHee ROM MoskeT ObITh BBIIIOJIHEHO B BH-
ne ¢nem-namsaTyd (HE BO BCeX WIEHax ceMeicTBa), nomyckaromeid 10 1000 uukiaoB mpo-
rpaMMHUpPOBaHMUS.

s peructpoB cnenmanbHbIX GyHKIui SFR 3apesepBupoBansr 1024 Baiita ampec-
Horo mnpoctpanctBa. CrannaptHas obiacte SFR 3anumaer 512 6aiiToB, B TO BpeMsl Kak
pacmmpenHas obnactb SFR (ESFR) ucnonesyer npyrue 512 6aiitoB. (E)SFR- ato peructpsr
CO CIIOBapHOM OpraHu3alyeil, UCIIOJIb3yEeMbIE JIsl YIIPABIEHUS U KOHTPOJIS pa3InYHbIX pac-
MOJIOKEHHBIX Ha Kpuctajuie ycrpoilctB. Heucnonbssyemoie agpeca (E)SFR 3apesepsupona-
HBI 17151 Oyaymux uieHoB cemerictBa C167 ¢ pacmmpeHHbIME (YHKIHOHATBHBIMUA BO3MOXK-
HOCTSIMH.

B npoekrax, TpeOyromux OosblIero pazmepa naMsaTy, 4eM pa3MeleHO Ha KpUCTal-
J€, K MUKPOKOHTPOJIIEPY Yepe3 MHTepPeiic BHEMIHEN IMHBI MOKET ObITh MOJKIIOUYEHO 10
16 Mbaiit BHemHero RAM w/unn ROM. MHTErprpOoBaHHbIi KOHTPOJIIEP BHEIIHEH IINHBI
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(EBC) mo3Bonsier oOpamarbCcsi K BHEIIHEH MaMsITH W/ WA TepudepuiiHbIM YCTPOUCTBOM
oueHb THOKUM criocoOoM. Pexxum mmHbl (MyJIbTHUIUIEKCUPOBAHHBIN/HEMYIbTUILIEKCUPO-
BaHHBIN), MUpUHA MHHBI(S pa3psnos/16 pa3psnoB) U Jaxe IJIWHA ITUKIA IIHHBI (JOTIOTHH-
TeJIbHBIE COCTOSIHUSI OKMJAHUSI) MOTYT YCTaHABIIMBATbCA HE3aBUCHMO. JTO MO3BOJISIET 00-
pamarbes K MaMaTy U nepuQpepuifHbIM YCTPOHCTBAM C MaKCUMaIbHOU 3 (HEKTUBHOCTHIO.

Takue BakHbIE XapaKTEPUCTHKU HUHTepdeiica BHEIIHEH HIMHBI, KaK YUCJIO TaKTOB
OKHUJAHUS, U 3a/iepKKa cUrHajioB UreHue/3anuch, clenaHbl NpOrpaMMUPYEMBIMH, YTOOBI
o0ecreynTh MOJB30BATEI0 BO3MOXKHOCTD MOJKIOYEHHUS PA3IMYHBIX TUIIOB MaMATH /WA
nepu@epuiHbIX yeTpoicTB. JlocTyn K OYeHb MEAJICHHBIM YCTPOMCTBAM MaMSTH WU MEpH-
depuitHbIM ycTpoiicTBaM oOecredyrBaeTCsl anmapaTHbIM aHaldu30M curHaina ['oToBHocTH
(Ready).

Pacnionoxennas Ha kpucraiuie muHa XBUS sBisieTcss BHyTpeHHUM MPOAOTKEHUEM
BHEIIHEH IIMHBI U MO3BOJIIET 00paIarbcsi K BCTPOCHHBIM CHEIMAIN3UPOBAHHBIM Tiepude-
PUIHBIM YCTPOMCTBAM/MOAYJISIM TakUM k€ 00pa3oM KaK K BHEUIHUM YCTpOMcCTBaMm. ITO
oOecreyrBaeT CTaHAAPTHBIN arnapaTHbIA U MPOTrpaMMHbBINA UHTEepENC IS 3TUX CIeHUATH-
3UPOBAHHBIX NepUPepruiHbIX yCTPOUCTB.

XRAM u moayns CAN - npumepsl Takux X-niepudepuiiHbIX YCTPONUCTB.

3.2 Cucrema nporpaMMHUpPyeMOro MHOrOyPpOBHEBOI0 PHUOPHUTETA NMPePbIBAHUM
s obecriedernns 00pabOTKU MPEphIBaHUA OT OOJBIIOTO YHCIa UCTOYHUKOB OBLIH
IIPELYCMOTPEHBI CIEYIOIINE CPENICTBA:
1. Ilepudepuiinbiii kouTposiep coodbituili (PEC): OtoT kKoHTposnep ocBoOoxknaer LIITY ot
oOcCiIy’>KMBaHUSI MHOTHX 3alpocoB IpepbiBaHus. [loTepu BpeMeHu Ha BXOJ U BBIXOJ U3 IIpe-
PBIBaHMSI YCTPAHSAIOTCS IIyTEM allapaTHOW NMEPEChUIKU 3a OJUH MAIIMHHBIN LUK O0aiTa nin
CJIOBa MEXIY JIIOOBIMU IBYMsI PAaCTIOJIOKEHHBIMH B Mpeaenax HIKHUX 64 kbaliT obnactsivu,
IIPU 3TOM BO3MOKHO ONIMOHAIBHO YCTAHOBUTH PEKUM MHKPEMEHTALIUU COAEPKUMOTro yKa-
3arens Ha UCTOYHUK win npueMHuK PEC. Tonbko 0JlMH MallMHHBIN UK ‘‘3aXBaTbIBa€TCS”
u3 tekyen padotsl LITY s Beinonnenus PEC onepanyu.
2. KoHTposiep MHOTOYpOBHEBOI'O MPUOPUTETA MPEPBIBAaHUI: DTOT KOHTPOJUIEP MO3BOJISIET
HA3HAYUTh ONPEJECICHHBI MPUOPUTET KaXI0MY MPEPBIBAHUIO. [l KaKI0ro BO3MOXKHOI'O
VCTOYHMKA NPEPBIBAHUN €CTh CBOM OTACIBHBIM PETUCTP YIPaBICHUS, KOTOPBIA COAEPKUT
¢maxkok 3ampoca npepriBaHus, (HIaKOK Pa3pelIeHns MPEPhIBAaHUS U MOJIE IPUOPUTETA TIpe-
peiBanus. [locne Toro, kak Hawanmoch oOcmyxuBanue, npuHsaToro LITY nmpepriBanus, oHo
MOJKET OBITh MPEPBAaHO TOJBKO MpPEphIBaHHUEM C Oosiee BBICOKMM IMpHopuTeToM. Jlis cTaH-
JApTHBIX TPOILETYp 00paObOTKU MPEPHIBAHUS KAKIBIA W3 BO3MOXKHBIX HCTOYHUKOB TPEPHI-
BaHUS UMEET BbIIEJICHHBIN BEKTOP.
3. HeckolibkO perucTpoBbIX OaHKOB: DTa BO3MOXXHOCTh MTO3BOJISIET MOIH30BATEIIO BBIACIATD
oOnactu (6aHKM), comepkamue A0 16 peructpoB obmero HazHaueHus, B npeaenax [RAM.
OpnHoil KOMaH/101, BBIMOJIHSIEMON 32 OJJUH MAIIMHHBIA ITUKJ, BO3MOXHO MEPEKI0YaTh pe-
TUCTPOBBIE OAHKU C OJTHOM 3a/1auu Ha APYTYIO.
4. Bo3MOXHOCTb IpEphIBaHUS KOMaHJ YMHOXKEHUS WM JEJEHUS, 3aHMMAIOIINX HECKOJIBKO
MAaIIMHHBIX [IUKJIOB.

bnarogapst BpeMeHM peakluMy Ha INpepblBaHuE, JexamuM B auanazoHe 250...500 He
(npu BeIMoNHEHUM BHyTpeHHel nporpammsel), MK C167 criocoGeH oueHb ObICTpO pearupo-
BaTh Ha ClIly4yaliHble COOBITHS.



Bxonpl Tak Ha3bIBaeMbIX “OBICTPBIX BHEUIHUX MPEPHIBAHUNA OMPAIIUBAIOTCS KaXIble
50 Hc, 4TO MO3BOJISIET PACIIO3HABATH JAXKE€ OYEHb KOPOTKUE BHEILIHUE CUTHAJIBL.

MK C167 Takxke obecrieunBaeT 3PGeKTUBHEUIINNA MEXaHU3M HACHTH(UKAIIUU U 00-
paboOTKK OMMOOK U UCKIIOYUTENBbHBIX CUTYallUi, BOZHUKAIOIIUX B MPOLECCE BBHIMOIHEHHUS
MIpOrpaMMBbl,- TaK Ha3bIBaeMbIX  anmapatHbIx JoBymiek” (Hardware Trap). AnmapaTtHas Jo-
BYILIKA BBI3bIBAET HEMEJICHHYI0 HEMACKUPYEMYIO PEaKLHUI0 CHUCTEMBbI, KOTOpas CXO0Xka C
OOBIYHBIM 00CITY>KMBaHHEM MpepbIBaHus (TIEPEeX0/l M0 BEKTOPY IpephiBaHus). Bo3zHukHOBe-
HUE anmnapaTHOW JIOBYIIKM JIONOJIHUTENIBHO MOMEYAETCs CIEHUAIbHO BBIIECICHHBIM pa3psi-
oM B peructpe daaxkos JoBymkHd (TFR). Ecnu Tonpko apyras, nMerorias 6ojiee BRICOKUI
NPUOPUTET, JIOBYIIKA HE HAXOJUTCS B CTaauu 00pabOTKH, TO anmnapaTHas JIOBYIIKA MIPEPBET
00y TEeKyIIylo mporpamMmy. B cBow ouepenb, anmapaTHbIE JOBYIIKH HE MOTYT IpEphI-
BaThCS CTAHAAPTHBIMU NpepbIBaHUsAMU Uin 3anpocamu PEC.

[IporpammHble MpepbIBaHUs 0OecreunBaroTcs nocpeacTBoM koManasl TRAP B xomOu-
HAIlMU C UH/IMBU]IyaJIbHBIM HOMEPOM JIOBYILKH (IIPEPHIBAHNUSA).

3.3 TakrToBblii reHepaTop

PacnionoxeHHBIN Ha KpHUCTajule TaKTOBBIM reHepartop dopmupyer mis MK C167
CHHXPOCHUTHAJ, KOTOPBI yIpaBiseT pabOToi BCEX ammapaTHBIX CPEACTB KOHTpoepa. ['e-
Hepatop (OSC) dyHkuMOHUpYET MO0 C BHEITHUM KPUCTAVIOM UM COOTBETCTBYIOIIEH BHYT-
peHHEW CcXeMoil, TuO0 yIpaBiseTCs BHEIIHUM CHHXpOCUTHaiIoM. ['eneparop nubo Hemo-
CPEICTBEHHO NepeaaeT cpOpMUPOBAHHBIN CUHXPOCUTHAN C 4acToToM fiy Ha ammapaTHble
cpelcTBa KOHTpoJuiepa (KOHEUHO, uepe3 Oy(depHbIe CXeMbI), THO0 TIEPEeIaeT ero Ha CUCTEMY
®AIIY (PLL), xoTopasi yMHOKAaeT BXOJHYIO 4acTOTy Ha BbIOpaHHBIN Koa(dumment F B 3a-
BUCHMOCTH OT peXHuMa. DTOT pe3yNbTUPYIOIIUNA BHYTPEHHUN CHHXPOCHUTHAJI UMEHYETCs
Takke cuHxpocursaioMm LITY.

Berpoennas cxema @ AIIY no3BodisieT, obecneunBasi MaKCUMabHYIO 3 ()EKTHB-
HOCTb, UCII0JIb30BAaTh CPABHUTEIBHO HU3KOYACTOTHBIN BXOJHOW cUHXpocurHai. Cxema
OAIIY ymMHOXAET 4aCTOTY BHEIIHETO CUHXPOCUTHAJIA B UUCIIO Pa3, paBHOE BHIOPAHHOMY
koo ummenty F, u renepupyer cuaxpocurnan LITY co ckBaxxnoctsio 50 %.

3.4 Ilepudepuiinbie ycTpoiicTBa, pacnoJioKeHHbIe HA KPUCTaJLIe

B crpykrypHoit cxeme MK C167 sicHO mpocMaTpuBaeTcsl OTAeIeHUE nepudepuitHbIx
yctporctB oT sapa LITY. Takas crpykrypa mo3BosisieT napasieibHO BBIOJHATHCS MAKCH-
MaJbHOMY YHCITy OMEpalHii, a TaKKe MO3BOJIIET MPU pa3pabOTKe HOBBIX YICHOB CEMECTBa
00aBIATh WIK YIAISTh NepudepuitHble ycTpoicTBa 6e3 u3MeHnenus sapa. Kaxapii GyHk-
[IMOHAJIbHBII OJIOK HE3aBUCHUMO 00pabaThiBa€T JlaHHbBIE PA3IMYHBIX MPOLIECCOB U MepeaacT
uHpopmanuio o oduwmm muHam. [lepudepuiinbie ycTpoiicTBa ynpaBisioTcs JaHHBIMU, 3a-
MMCAaHHBIMU B COOTBETCTBYIOIIHME PEerUCTphl creruanbHbiX QyHkmuit (SFR). 3tu SFR pas-
MelnieHbl JTM00 BHYTpHU cTaHAapTHOM obOiactu SFR, nubo BHYTpHM pacuimpeHHo#l oGnactu
ESFR.

Bcetpoennbie nepudepuiiabie ycTpoiicTBa aubo obecrieunBaroT uHTepdeiic LITY ¢
“BHEHIHUM MHUPOM”, JTUOO OOECHeurBAIOT BBHINOJHEHUE PA3IUYHbIX (YHKIHH, KOTOpbIE
yHave ObUTK OBl pean30BaHbl BHEIIHUMH CPEICTBAMH.

K nmepudepuitasim yctporictBam obiiero HazHaueHuss MK C167 oTHocsTCS:
nBa Ttaiimepa oomero HazHauenus (GPT1 u GPT2);

JIBa yCTpoicTBa nmocieaoaTenbHoro uaTepdeiica (ASCO u SSC);
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CTOPOXEBOM TaMep;

nBa 16-kananpHbIX yeTpoiicTBa 3axBara/CpaBuenus (CAPCOM1 u CAPCOM?2)
4-xaHalbHBIA MOAYJb IMUPOTHO-UMIYIbCHON Moayisiiuu (IITNUM);
10-pa3psanbIii 16-kaHAIBHBIN aHAOTO-1TM(pOBOI TpeodpaszoBarensd (ALIIT);
JIEBATH MOPTOB BBOAA/BhIBOJIA € 111 AMHMSAMEU BBOAA/BBIBOJIA.

Kaxxnoe mnepudepuitHoe YCTpONCTBO COIAEPKUT HAOOp PETUCTPOB CHEIHAbHBIX
¢bynkuuii (SFR), koTopbie ynpaBisioT GyHKIIMOHATEHBIMUA BO3MOXHOCTSIMU TiepudepuitHO-
ro yCTpOMCTBa M XpaHAT MPOMEXYTOUHbIE NaHHBIe. Kaxmoe mepudepuitHoe ycTpoicTBO
uMeeT Habop (PJIaKKOB COCTOSTHHUS.

[Tepudepuiinpie yCTpoHCTBa UMEIOT JIBa PA3IUYHBIX TUIIA HHTepderica: nHTepdeiic ¢
LITY u uaTepdeiic ¢ BHENTHUMU anmapaTHeiMu cpeactBamu. CBsszp mexay LIITY u nepu-
(bepuiiHBIMU YCTPOHCTBaMH OCyIlecTBsieTcs ¢ momoiibio SFR u mpepbiBanmii. 3ampocsl
NpepbhIBaHUSl TeHEPUPYIOTCA NepudepuitHbIMU YCTPONCTBAMU HA OCHOBAHMHM COOTBETCT-
BYIOIIMX COOBITHI, MIPOUCXOAAIIUX B TEYEHUE X PAOOTHI.

Jnst obecriedeHust nHTEpdeiica ¢ BHEIIHUMHU amnnapaTHBIMU CPEICTBAMU HCIOJIB3Y-
FOTCSI KOHTAKThI MapajuleNIbHBIX MOPTOB. B 3TOM cilyyae KOHTaKThl IOpPTa YNpPaBISAIOTCS Ie-
pudepuitHpIM YCTPOHCTBOM (KOTJja OHU MCIOJIb3YIOTCSA KaK BBIXO/bI) WM BHEUTHUMHU ara-
paTHBIMH CpeAcTBaMU (KOTrZla OHHU HCIOJB3YIOTCS KaK BXOJZbI). OTO Ha3bIBaeTCs
“anbTepHATUBHOM (BXOJIHOM MM BBIXOJHOM) (PyHKIIMENH” KOHTAaKTa MOPTa MO CPABHEHHUIO C
(byHKIIMe KOHTaKTa BBOJ1a/BbIBO/IA OOILIET0 HA3HAYCHUSI.

CuHXpOCUTHAJ , KOTOPBIN NoJIaeTcs Ha nepudepuitHbie yCTPOCTBa, HE3aBUCUM OT
cunxpocurnana L{ITY. LITY moxeTr oOpamarscs k SFR nepudepuiftHpIX yCTpOMCTB 32 OAMH
MamnHHBIN TakT. Korjga nporpammuoe obecneuenue u nepudepuitHoe ycTpoicTBO 3amchl-
BaloT B oAuH U TOT e SFR, nporpammHoe obecrieueHre UMEET MPUOPHUTET.

TaiiMmepbl 00110 HA3HAYEHUS

Taiimeps! obmmero HazHauenusi (GPT) peannzoBanbsl Ha OCHOBE THOKOM MHOTO(YHK-
IIMOHATBHON CTPYKTYpPbI TailMepa/cueTdrka M MOTYT OBITh HCIIOJNB30BAaHBI Ui PEIICHHUS
MHOTHX 3a/1a4 THUIa CHHXPOHU3AIMHU U TO/ICYETa YNCIIa COOBITHI, N3MEPEHUS IMUPUHBI UM-
MyJbCa U CKBAXXHOCTHU, T€HEPALMN UMITYJIbCOB U YMHOKEHHSI UMITYJIbCOB.

[Tt 16-pa3psnusix TaiimepoB T2...T6 pa3outsl Ha qBa He3aBUCHUMBIX Moayist, GPT1
(taiimepel T2...T4) u GPT2 (taiimepsl TS u T6). Kaxnplil Taiimep MOIyast MOXKET (yHK-
IIMOHUPOBATh HE3aBUCHMO B PA3JINYHBIX PEKUMAX HIIU MOXET OBITh OOBEAMHEH C APYTHM
TalMEPOM TOT'0 K€ CAMOT'0 MOJYJIA.

Kaxnprii Taiimep MokeT OBITh CKOH(PHUTYPHUPOBAaH WHIAMBUAYAJIHHO B OJHOM U3 TPEX
0a30BBIX PEKUMOB pabOTHI: TaiiMepa, IPUOCTAaHABIMBAEMOTO TaliMepa U CYETHOM.

B pexxume Taiimepa BXOIHBIE CHHXPOUMITYJIBCHI TSI TaiiMepa (OPMHUPYIOTCS U3 CHH-
xpocurHana [IIIY, mogeneHHoro Ha nporpaMMHpyeMOM IIpecKalepe, B TO BpeMs Kak B
CUETHOM PEXHUME TaiiMep CHHXPOHH3UpYyeTcs ((paKTHUEeCKH BeNeT MOACYET) BHEIIHUMH CO-
obITusMU (depe3 KoHTakT TXIN).

N3mepeHue MupHHbI UMITYJIbCA WJIM CKBaXKHOCTH O0ECIEUMBAETCS B PEKUME MPUOC-
TaHABJIMBAEMOr0 TaliMepa, /i€ TailMep yIpaBisIeTCsl YPOBHEM HAIPsDKEHMSI Ha BHEUIHEM
BxoaHOM KoHTakTe TXIN.

Hanpapnenune cuera (BBEpX/BHHU3) ISl KaXAOTO TaiiMepa MPOrpPaMMHUPYETCS C TO-
MOIIBI0 COOTBETCTBYIOIIETO MPOTPAMMHOTO 00ECIICUeHUSI WIIH MOXKET OBITh M3MEHEHO TH-
HAaMUYECKHU BHEIIHUM CUTHAJIOM.
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Taitmeps! T3 u T6 uMerOT BBIXOIHBIE IEPEKITIOYAEMbIE PETUCTPHI-3aIIENKH, KOTOPbIE
U3MEHSIIOT CBO€ COCTOSIHME MIPH KaXKIOM MeperoHeHUH/anTurnepenoinenuu taiimepa. Co-
CTOSIHME ATHX 3alleIOK MOXKET OBITh BBIIAaHO HA KOHTAKThl MOPTA MM MOXET HCIOJIb30-
BaTbCs BHYTPU MOJYJIS JUIsl OObEIMHEHUS YKa3aHHBIX TaliMEpOB C COOTBETCTBYIOIIMMHU J10-
MOJIHUTENBHBIMU TaliMepaMu. B pesynbrare o6pasyercs 32/33-pa3psiaHblii TaiiMep/CYeTUNK
JUTSL UBMEPEHUSI JUTUTEITBHBIX BPEMEHHBIX HHTEPBAJIOB C BHICOKUM Pa3pELICHUEM.

MakcumansHoe pazpenienue TaiimepoB B moayie GPT1 - 400 ue, a B Mogyne GPT2-
200 He.

ITocienoBarenbHbIE KAaHAJIBI

CBs13b 110 MOCJIENOBATENILHOMY KaHaIly C APYTUMU MUKPOKOHTpPOJIEpaMH, IIPOLECCO-
paMu, TepMHUHAJAMH WM BHEIIHMMHU Nepu(EepUHBIMH yCTPOHCTBAMHU OOECTIEUMBACTCS
JIBYMS TTOCTIEIOBATENbHBIMU HHTEp(hEHcaMu ¢ pa3IMIHbIMUA (PYHKIIHOHAIBHBIMHA BO3MOKHO-
CTSIMH: aCHHXPOHHBIM/CHHXPOHHBIM TOCeoBaTenbHbIM KaHasoM (ASCO0) u ObICTpoaeHCT-
BYIOIIIMM CUHXPOHHBIM MOCJe10BaTeNbHbIM KaHaioM (SSC).

OTH KaHajbl NOAJEP/KUBAIOT TYIUIEKCHYI0 ACUHXPOHHYIO CBSA3b CO CKOPOCTBIO 710 625
k6uT/c (Topko ASCO) U OMYIYIIIIEKCHYI0 CHHXPOHHYIO CBSI3b CO CKOPOCTBIO 710 5 Mout/c
(mo 2,5 Mowut/c mis ASCO).

JIBa cnienManu3upoBaHHBIX reHeparopa ckopocTtH nepenayu (BRG) nospomstor npo-
I'PaMMHO YCTaHaBJIMBAaTh BCE CTaHJAPTHBIE CKOPOCTH MEPEAAYU.

s mepemauu, mpueMa U 00pabOTKH OMIMOOK BBIJEIEHBI TPU OTAEITBHBIX BEKTOpPA
npepbiBaHus A1 kaHana SSC u yeTslpe BeKTopa npepbiBanus A kanana ASCO.

B acuHXpOHHOM peXuMe IepeaaBaeMble WM NPUHUMAaeMble 8- WU 9-paspsaHble
CJIOBA JAHHBIX HAYMHAIOTCS CTAPTOBBIM OMTOM M 3aBEPILAIOTCS OJHUM WJIU ABYMS CTOIIO-
BbIMHU OuTamu. /{151 opranusanuu CBsi3u B MHOT'OIPOLIECCOPHBIX CHUCTEMAax peainu30BaH Me-
XaHW3M PACIO3HABAHUS aJIpeca cpenn OalTOB TaHHBIX.

B cunxponHom pexume no kaHainy ASCO 6ailTbl JaHHBIX NEPENAIOTCA WU MPUHM-
MaroTC CHHXPOHHO C UMITyJabcamu casura, renepupyembiMu ASCO. Ilo xanamy SSC nepe-
JTAIOTCSI WU MPUHUMAIOTCA CUMBOJIBI JNIMHON OT 2 710 16 OMTOB CUHXPOHHO C UMITYJIbCAMU
CIIBUTA, KOTOPbIE MOTYT OBITh reHepupoBaThes 00 camuM SSC, MO0 BHEIIHUM BEAYIIUM
YCTPONCTBOM.

Jlnis neneli TeCTUPOBaHUS BO3MOXKHA YCTAHOBKA pekMMa Iieiida (3aMbIKaHUe mereit
nepenayu Ha uenu npuema BHyTpu MK).

Jlnst moBBIILIEHNsT HAAEKHOCTH nepeaaun AaHHbIX B MK BcTpoeH psij anmapaTHBIX
CpeICTB OOHapyXeHUsl OMMUOOK. BUT KOHTPOJIS MO YETHOCTU MOXKET aBTOMAaTUYECKU I'€He-
pPHpOBATHCA MPH TIepeaaye u/WiIn MPoBepAThCs Npu npueme. OOHapy)eHHe OMMOKN KaIpo-
BOM CHHXPOHHU3ALIMM MO3BOJISIET OOHApPYXUBAaTh OJIOKM JTAHHBIX C MPOIMYIIEHHBIMU CTOIO-
BbIMU OuTamu. OmuOka yTeHus (IepernosiHeHne) OyJeT CreHepUpOoBaHa, €CIIU MOCIEeIHHI
MOJYYCHHBI CHMBOJ HE OBLI MPOYHTAaH M3 MPHEMHOTO Oy(epHOTro perucTpa BO BpeMs
preMa HOBOTO CUMBOJIA.

Cropo:xeBoii Taiimep

CropoxxeBoii TaiiMep obecrieunBaet 3amuty MK ot c6oeB mpu pabore B TeueHHH
JUTUTETILHOTO MEPHO0/Ia BPEMEHH.

[IporpammHOe oOecriedeHne AODKHO ycreBaTh OOCITY)KHMBAaTh CTOPOXKEBOW Tailmep
70 ero mepenonHeHus. Ecny n3-3a oTkasza anmapaTHBIX CPECTB WIIM MPOrpaMMHOro obec-
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NeYEeHHsI TPOU30UIET MEePENOTHEHUE CTOPOKEBOTO Taiimepa, To OyJeT CreHepupOBaH BHYT-
PEHHUI CUTHAJI anmapaTHoro copoca, a Takke BbixogHou curHai -RSTOUT Hu3koro ypos-
Hs1, o0ecreynBaronnii cOpoc BHEIIHUX alapaTHBIX CPEJCTB.

CropoxeBoil Taiimep - 16-pa3psaHblil TaliMep, CHHXPOHU3UPOBAHHBIA CUHXPOCHUT-
HajoM LIITY, nenennbiM 160 Ha 2, mnbo Ha 128.
B crapmuii 6aliT peructpa CTOPOKEBOro TaiiMepa MOKET ObITh 3aITMCAHO IMPEABAPUTEIHHO
ompeneNieHHOoe 3HaueHne nepe3arpy3ku (coxpansemoe B peructpe WDTREL), uto obecme-
YMBAeT BO3MOKHOCTh U3MEHEHUSI KOHTPOJIMPYEMOT0 NHTEpBaia BpeMeHu. Kaxiplil pas, Ko-
rla CTOPOXKEBOM TaiiMep OOCIIy)KHBaeTCs NPUKIATHBIM TPOrpaMMHBIM oOecredeHreM,
cTapiuii 6aiT nepesarpyxaercs. Takum 00pa3oM, HHTEPBAJIbl BPEMEHU MOTYT MEHSTHCS OT
25 Mc 10 420 Mc. 3agaHHbIi IO YMOJIYaHHUIO Tociie cOpoca HHTepBal - 6,55 Mc.

YcrpoiictBa 3axBaTra/CpaBuenusi (CAPCOM)

JIBa yctpoiictBa CAPCOM mnoanepXuBaroT reHepaluo U yrnpaBieHUE MOCie10Ba-
TEJIbHOCTSIMU UMITYJILCOB 0 32 KaHajiaM ¢ MakCUMalibHbIM pazpenieHuem 400 He. DTH ycT-
poiicTBa OOBIYHO HCTIONB3YIOTCS JUIS PEIIEHUsT BBICOKOCKOPOCTHBIX 3aJad BBOJA/BBIBOJA
TUTNA TEHEpallud HMIYJIbCOB M UMMYJIbCHBIX MociuenoBatenbHocteil, UM, nudpo-
aHAJIOrOBOT0 Mpeo0pa3oBaHusi, IPOrPaMMHON CUHXPOHHU3AIUU WM PETUCTPALIUUA BPEMEHU
BO3HUKHOBEHMSI BHEIIIHETO COOBITHSI.

Yetsipe 16-paspsanubix Taitmepa (TO/T1, T7/T8) ¢ mepe3arpyxaeMbIMH perucTpaMu
o0ecreynBaloT JB€ HE3aBUCUMbIX BPEMEHHBIX 0a3bl [JIsl pErUCTPOBOTO MAacCHBA.

BxomHoit cuHXpocurHa 1j1s TaitMepoB hopMupyeTcs 1u00 u3 cuaxpocursana LITY,
JICJICHHOTO Ha MpeABapUTEIbHO 3allporpaMMHUPOBAaHHBIN Kod(hdUIIMEHT aeneHus, JIubo u3
CUTHAJIOB TIepenoIHeHUs/aHTunepenonnenus taiimepa T6 B moayne GPT2. Otum obecrne-
YUBaETCs MIMPOKUHN AMana3zoH U3MEHEHUs (pOopMHUpYyeMbIX TailMepoM BPEMEHHBIX WHTEpBa-
noB. Kpome Toro, BHemHue cueTHble Bxobl TaiiMepoB TO u T7 obecrneuynBaloT CHHXPOHU-
3anuio peructpoB 3axBara/CpaBHEHHS] BHEIIHUMU COOBITUSIMHU.

O06a peructpoBbix MaccuBa 3axBara/CpaBHEHHUsI cojiepkaT 16 perucTpoB oOIIero Ha-
3HAYEHUsl, KQXK/IbII U3 KOTOPBIX MOKET ObITh MHIWBUIYaJbHO Ha3HaueH Jubo Taitmepy TO,
au60- T1 (T7 wim T8, COOTBETCTBEHHO), U MPOTPAMMHUPYIOTCS JTHOO Ha 3aXBaT COOBITHS,
160 Ha cpaBHeHHe. Kaxablii perucTp UMeeT OJIuH, CBSI3aHHBIN ¢ HUM, KOHTAaKT MOPTa, KO-
TOPBIN CITY)KUT BXOJOM TIPH 3aXBaTe COOBITHS, WK BbIXoJoM (kpome CC24...CC27) st uH-
JUKAllMY CUTHAJIa PABEHCTBA.

Korna peructp 3axBara/CpaBHeHUs] paOOTaeT B peXMME 3axBaTa, TEKyIlee COJep-
’KMMO€ COOTBETCTBYIOIIETO TaiiMepa OyIeT 3allelKUBAaThCsl B PETHCTPE MPHU MOSBICHUU
BHEIUIHETO COOBITUS Ha KOHTAKTE MOpPTa, KOTOPBIM CBSA3aH C 3TUM peructpoMm. Kpome Toro,
reHepUpyeTCs 3aMpoc MpepbIBaHuUs, CBA3aHHBIA C 3TUM pEerucTpoMm . B xauecTBe BXOAHOTO
COOBITHUS MOXKET MCTOJB30BaThCA MO0 GPOHT, MO0 cpe3, MO0 U GPOHT U CpPe3 UMITYIIbCa
Ha BXOJJHOM KOHTaKTe MopTa.

Copepx’uMoO€e BCEX PErMCTPOB, pabOTAIOIIKUX B OJTHOM U3 IMATH PEKUMOB CPABHEHUS,
HENPEPHIBHO CPABHUBAETCS C COJIEPKUMBIM COOTBETCTBYIOIIMX TaiMepoB. Ilpu paBeHcTBe
COJIEP)KMMOT0 TaiiMepa M perucTpa OyayT COBEPILATHCS NEHCTBHUS, COOTBETCTBYIOIINE BbI-
OpaHHOMY pEXUMY CpaBHEHUSI.
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Moayas HIUM

Mopnyns IIMM noanepKuBaeT reHEpalnio 4O 4YETHIPEX HE3aBUCUMBIX BBICOKOYAC-
ToTHbIX curHaios IIMM. Oto no3Bonser popmupoBars Kak ctaHaapTHeId curnan LM
(Momynsiust (bpOHTA MMITYJNIbCA), TaK M cuMMeTpuuHblid curHan MM (meHTpupoBaHHas
MoayJsanus). B pexume popMupoBaHMs TaYKU UMITYJIbCOB BBIXOJIHbIE CUTHAJBI IBYX KaHa-
noB ooweaunstoTcst (ymHokarotcs) onepanueir JJIOTMUYECKOE U (&). Pesxxum ogHOBHOpA-
TOpa MO3BOJIAET IPOrPAMMHO F€HEPUPOBATh OAMHOYHBIE BBIXOJAHBIE UMITYJILCHI (C BO3ZMOXK-
HOCTBIO Iepe3amnycka).

Kaxnpiit xanan [LIMM ynpaBnsercs peBepCUBHBIM CUETYUKOM C COOTBETCTBYIOLIUM
peructpoM ¢ QyHKIUSAMU Nepe3arpy3ku U cpaBHeHHs. [10SIpHOCTBIO BBIXOAHBIX CUTHAJIOB
[IT1M MOXHO ynpaBJsITh TPOrPAMMHUPOBAHUEM COOTBETCTBYIOLIETO BBIXOJHOI'O PETUCTpa-
3amenku nopta (onepauust MCKIIOYAKOIIEE WUJIN).

Anajsioro-uugposoii npeodpaszosaresn (ALIT)

Hnst uamepenust ananoroBoro curHaiga B MK C167 Bcrpoenst 10-pazpsanbiii AL ¢
16 MynbTUIUIEKCUPYEMBIMU BXOJIHBIMU KaHajlaMu M cxema BbiOopku-xpanenus (CBX). B
AUII ucnonb3yercst METOJ| MOCIIe0BaTeNIbHBIX NpUOIKeHuid. BpeMs BBIOOpKH U Bpems
npeoOpa3oBaHusl MOTYT IPOrPaMMHUPOBATHCS.

JI1st oIb30BaTENbCKUX MPUIIOKEHUH, TpeOyomuX MeHee 16 aHaIOroBBIX BXOAHBIX
KaHaJIOB, OCTaBIIMECs BXOAbl MOTYT UCIOJIb30BATHCS JIJIsl BBO/A LU(POBBIX CUTHAJIOB.

AIIT MK C167 noanepuBaeT 4eThIpe Pa3IUYHBIX peKHMMa Mpeodpa3oBaHusi. B
CTaHIapTHOM pEXUME OJHOKPATHOro MpeoOpa3oBaHMs (UKCHPOBAHHOTO KaHalla aHaJOro-
BbIIl CUTHAJI Ha BXO/I€ BEIOPAHHOTO KaHajia OJHOKPATHO AUCKPETU3UPYETCS U MpeodpasyeT-
cs B 1M(poBoil curHan. B pexxume HenpepbIBHOTO MpeoOpa3oBaHusi (PUKCUPOBAHHOTO Ka-
HaJla aHAJIOTOBBIM CUTHAI Ha BXOJ€ BRIOPAHHOT'O KaHalla HEMPEPHIBHO (MIEPUOIUYECKHU) AMC-
KpeTusupyercsi u npeodpazyercsa B udpoByto Gopmy 0e3 BMENIaTeIbCTBA MPOrPAMMHOIO
oOecrnieyeHus. B pexxnme 0HOKPATHOTO aBTOCKAHMPOBAHUS aHAJIOTOBBIE CUTHAJBI OTpee-
JICHHOTO YKCJia KaHAJIOB MOCJeI0BaTeNbHO AUCKPETU3UPYIOTCS U TIpeobpasytorcs. B pexu-
M€ HEIPEPBIBHOTO aBTOCKAHMPOBAHMS 3TU ONEpaluy MPOU3BOIATCA HenpepbiBHO. Kpome
TOTr0, NMpeoOpa3oBaHUE BHIOPAHHOTO KaHalla MOXKET ObITh BBEACHO (MH)KEKTHUPOBAHO) B BhI-
MOJIHEHUE TOCJEeI0BATENbHOCTH TpeoOpa3oBaHmii O€3 HapylIeHUs STOW MOCIeA0BaTEeIbHO-
CTH. DTO HA3bIBACTCS PEKMMOM MHKEKIIMU KaHaJa.

Moayas CAN

Berpoennbiii monyns CAN ympaBisieT MOJHOCTBIO ABTOHOMHBIMHU Iepefadyeil u
nprueMoM WH(GOPMAIIMOHHBIX KaJpPOB MO MOocenoBaTeNbHON AByXxnpoBoaHoi muHe CAN B
cootBetrcTBUU co crnenudukaruein CAN V2.0B active. MakcumalnbHasi CKOpOCTh Tepefadut
naHHbIX paBHa 1 MoOut/c npu mumne muas 40 M u 40 Kout/c npu aymae muasl 1000 M.

OcHosnble cpepsl npumeHeHust CAN - TpaHCHIOPT U MPOMBILUIEHHAS] aBTOMATHKA.
IIpumeuanue: Monyns CAN BXxoaut B cocTaB He Beex uieHoB cemeiictBa MK C167.

4. IMapajiesbHbIe MOPTHI BBOa/BHIBOAA

Jlnst pemiennst 3amay BBoaa/BeiBoga MK C167 mpemocrasisier mosb3oBarensm 111
JVHAN, pa30UTHIX HAa IOPTHI CIEAYIOIIMM 00pa30M:
onuH 16-pa3psiiHbIA TOPT BBOJA/BEIBOAA (TTOPT 2);
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BOCEMb §-pa3psIHBIX MOPTOB BBOAA/BhIBOAA (opT 0 u mopt 1, cocTosimue u3 8-pa3psiiHbIX
noptoB POL, POH u P1L, P1H, cooTBeTcTBeHHO, OPT 4, IOpT 6, MOPT 7, OPT §);

oavH 15-pa3psaHeiii mopT BBoJa/BhIBoA (TIOPT 3);

onuH 16-pa3psiaHbIi HOpT BBOAA (TIOPT 5).

K o060t nuHUM nopra BO3MOXKEH OUT-aipecyeMblil JoCTym (OAHOW KOMaHI0M), Jito-
Oas nuHUSA (MCKITIOYas JUHUU MOpTa 5) MOXKET OBITh 3amporpaMMHpOBaHa Kak BXOJHas (C
BBICOKMM BXOJHBIM COIPOTHBIIEHUEM) WJIM KakK BbIXOAHAs. BbiOop Tuma jauHUM (BXOIHas
WM BBIXOJIHAS1) IPOU3BOIUTCS NporpammupoBanueMm SFR peructpa nampasienus DPx (x-
HoMmep mopTa). COpoc COOTBETCTBYIOLIETO paspsana B ‘0’ mepeBOAUT JIMHHUIO HA BBOJ MH-
dbopmaruu, a yctaHoBKa B ‘1’ - Ha BeiBoa nHGopmaruu. Hanpumep, 3nauenne DP2.3=0 o3-
HAYaeT, 4TO TPEThs JIMHUA NopTa 2 paboTaeT B pekuMe BBOJa, a 3HaueHue DP8.5=1 o3na-
Yaer, YTo MsATas JIMHUA 1opTa § paboTaeT B peKUMeE BbIBOJIA.

Jlnst kaxxaoro paspsnia mopra MMETCS COOTBETCTBYIOUIME BXOJIHBIE M BBIXOJIHBIC
(xpoMme mopTa 5) peructpal-3aiienaku. JIoruueckuii ypoBeHb, MPUCYTCTBYIOIINN Ha KOHTAKTe
nopra, (pUKCUpyeTCsl BO BXOJHOM 3allleKe KaXabli MallMHHBIN nuki. Onepanus 3amnucu B
BBIXOJHOW MOPT MPUBOJIUT K (PUKCALMU BBIBOAMMOIO pa3ps/ia B BBHIXOJIHOW 3alllelike, Mpu
ATOM, €CIIM JIMHUS TopTa paboTaeT B peKUME BbIBOJIA, TO €€ YTEHHUE “BO3BPATUT 3alKCaH-
HBI paHee pa3psija (COAepKUMOE BBIXOTHOM 3alIesiKu OyIeT epelaHo BO BXOAHYIO), a €ClIU
JUHUS paboTaeT B peKMMe BBOJA, TO €€ UTEHHUE ‘BO3BPATUT 3HAYEHUE JIOTUYECKOTO YpPOB-
HSl HA BXOJTHOM KOHTAaKTe, KOTOPOE HE 3aBUCUT OT COCTOSIHUS BBIXOJHOM 3aIlEKHU. 3aluch U
yTeHre nHGOpMaLUU U3 TopTa (IOCTYN K 3amienikaMm) ocyliectsisercs yepe3 SFR peructp
Px.

Boixognbie kackaibl moptoB 2, 3, 6, 7 U1 8§ MOTYT IpOrpaMMHUpOBAThCs JIMOO Kak
CTaHJapTHBIE KOMIUJIEMEHTapHbIe Kackaabl (push/pull), mn6o kak Kackaabl C OTKPBITHIM CTO-
KoM (open drain). CxeMOTeXHHMKa BBIXOJHBIX KAaCKaJ0B MpejacTaBiieHa Ha puc. 3. Tun kac-
kazaa 3amaercs nporpammupoBanueM ESFR peructpa ODPx. Jlor. ‘0’ cOOTBETCTBYET KOM-
MJIEMEHTapHOMY KacKaJy, a JIoT. ‘1°- KacKaJy ¢ OTKPBITHIM CTOKOM.

Bxonnbie auHUM nopToB 2, 3, 7 1 8§ MOTYT NMPOrpaMMHUPOBATHCS JIMOO Kak CTaHAapT-
Heie TTJI- coBMecTuMble BXOABI, INOO KaK BXOABlI C TUCTEPE3UCOM ISl MOBBIIICHUS [TOMe-
xoycTtonuuBocTH. Tun BXoa0B 3anaercs nporpammupoBanuemM ESFR perucrpa PICON. bo-
Jiee oApOOHO ATOT BOMPOC paccMOTpeH B [1].

Kaxxnas nuHus mopTta MMeeT CBA3aHHYIO C HEl albTepHATUBHYIO BXOJHYIO UJIU BbI-
xoaHy0 pyHkuuto. Ecian ucnonbs3yercs anbTepHaTUBHAS BBIXOAHAS (PYHKIIHS, TO COOTBET-
CTByIOIIUNA pa3psa peructpa DPx momxkeH ObITh 3amporpaMMHUpOBaH Ha PEKUM BBIBOJA, a
€CJIM UCTIOJIb3YeTCs BXOAHAs (QYHKIIHSI- TO Ha PEXXUM BBOJIA.

15



_>

Bremnnii
pesuctop

=
11
11
(o]

KomMriuteMeHTapHBIH BLIXOAHOH KacKa/l BoixoaHo# xackaj ¢ OTPhITHIM CTOKOM

Puc.3. CxemoTexHuka BBIXOJAHBIX KaCKaJ10B

3anuch MHPOPMAIMOHHOIO CJI0BA B MAPaJIeJIbHbIN MOPT

[Tpouecc nporpaMMupoBaHtsl BBIXOAHBIX JIMHUKA nopToB C167 paccMoTpuM Ha npH-
Mmepe 16-paspsaaHoro nopra 2. MaTepecyromuecs: nporpaMMupoBaHieM Apyrux nopros MK
MOTYT HAaWTH COOTBETCTBYIOIILYIO HHpOpMaIuio B [1].

[Topt 2 MoO)eT ucnoib30BaThes JIMOO Kak MOPT OOLIEro Ha3HaueHus, JM00 Il opra-
HU3aIlUN BXO0B/BBIX0A0B ycTporicTBa 3axBata/Cpasaenus (CC1510...CCOIO). B mepBom
cllydae pexxuM paboThl (Tiepeada Win MpueM) i KaX10M JUHUU NOpTa ONPEENSIETCs CO-
nepxxuMbiM SFR DP2.

DP2 (FFC2y/ E1ly) SFR HauansHoe sHagenne: 0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2
A5 | 14 | A3 | 12 | 11 | 10 .9 .8 7 .6 .5 4 3 2 A .0

rw rw r'w rw r'w r'w w 'w r'w r'w w rw w w w w
Paspsan DyHKUMSA
DP.y Pa3psn y perucrpa Hanpaienuss DP2

DP2.y = 0: Jlunus nmopta P2.y - BX0J (BBICOKOE COITPOTHBIICHUE)
DP2.y = 1: JIlunus nnopta P2.y - BbIXO[

Pexxum paGoThl BHIXOJHOM JTHMHUM (KOMIUIEMEHTApHBIA KacKaJ WM KacKaja C OTKPHI-
TBIM CTOKOM) ompezensiercs coaepkumbiM ESFR ODP2.

DP2 (FFC2H / E1 H) SFR HavannHoe 3navenne: 0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2 | DP2
A5 | 14 | A3 [ 12 | 11 | 10 .9 .8 7 .6 .5 4 3 2 A .0

rw r'w 'w rw r'w r'w w 'w w w rw w w w w rw
Paspsan DOyHKUMSA
ODP2.y Pa3psn y perucrpa ynpasjeHHs1 OTKPBITBIM CTOKOM IOpTa 2
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ODP2.y = 0: BeixogHoii kackaa jauHuuM noprta P2.y pabora-
€T B KOMIJIEMEHTapHOM PEKUMeE

ODP2.y = 1: BeixoaHoii kackaa auHuM nopta P2.y pabora-
€T B peKUME OTKPBITOI'O CTOKA

BrinaBaembie Ha JIMHUU MOPTa JaHHbIE 3anuchiBaloTCa B SFR P2.
P2 (FFCO / EOR) SFR Hauaannoe 3uavenie: 0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P2.15|P2.14|P2.13|P2.12P2.11|P2.10| P2.9 | P2.8 | P2.7 | P2.6 | P2.5 | P2.4 | P2.3 | P2.2 | P2.1 | P2.0

rw rw w rw w rw Iw Irw fw Iw w w w w w W

Paspsia DOyHKIUA
P2y Pa3psin y perucrpa JaHHBIX
nopra P2

OcoGennocTn nmopra 2 otriaagounod miaatbl KitCON-167. IIporpammupoBanue
NnopTa 2 ¢ noMoub0 nporpaMmaoro nakera DAvE

Brixoapl mopta 2 (P2.0...P2.15) oTmamo4yHoi maaThl Harpy»eHbl Ha CBETOIUOJHBIC
UHAUKATOpHl KpacHoro cBeueHus (D6..D21). Mnagmemy OGaliTy clioBa COOTBETCTBYIOT
ceeroquoanl D14...D21 (D21 cootBerctByeT pazpsaay 0, a D14- paspsany 7). Crapuemy
0aiiTy ciioBa COOTBETCTBYIOT cBeToaAro bl D6...D13 (D13 cooTBercTBYyeT paspsay 8, a D6-
paspsany 15). CBeroano] akTUBUPYETCS 3aMUChio Jor. '0° B COOTBETCTBYIOIIUN pa3psij pe-
ructpa P2. C nmoMmonipio yka3aHHBIX CBETOJUOJIOB BO3MOXKHO KOHTPOJIMPOBAaTh MH(pOpMa-
LMIO 3alIUCAHHYIO B PETUCTP JaHHBIX nopTta P2.

[IporpamMmMupoBanue mopra 2 MOXKET OCYIIECTBIATHCS C MOMOILBIO ITPOrPaMMHOIO
nakera DAVE [2], cyliecTBeHHO yNnpoIaroiero npouecchl KOHQUrypanuu 1 HHUIHAIN3a-
nuu. [lo okoHYaHUU TPOLEAYPHI CO3/IaHUS MPOEKTa U 3aJlaHus OOIIUX YCTAaHOBOK IMPOEKTa
He00X0IMMO MPOBECTH KOHpuUrypupoanue nopta 2. Bo Bknaake Port 2 (puc. 4) Bce iuHUU
nopTa 2 cleayeT onpeaeianTh Kak JuHuU obmiero HasHaueHus (use P2.x/CCxIO as general
10), nepemecTuB Kypcop U “IIEIKHYB” JI€BON KHOIKOM MBI B COOTBETCTBYIOIIEM KBaJIpa-
tuke. [lanee, nuHuM nopTa 2 onpeAensoTcs Kak BbixogHble (Qut) nepemerieHueM Kypcopa
U “IEeJIKaHbeM’ JIEBOM KHOIIKM MBIIIM B COOTBETCTBYIOIIEM KpyKOouke. B cooTBeTCTBHU C
3anuchbIBaeMoil MHpopMalmen TakuM xke o0pa3oM ClelyeT ONpeNenTh T€ pa3psabl MopTa
2, B KOTOpBIX OyayT ycTaHOBJEHHI JioT. “1” (kBaapatuk “ 1 ). Jlna co3nanus ¢aiina ¢ Tek-
CTOM MpOTrpamMMbl MHHUIMAIUA3AINN TpeOyeTcs YCTAaHOBHUTH AJI 3TOrO 3asiBKYy- (DIakoK B
kBagpatuke “IO_vInit” mnons “Generic Port Initialization Function” nHa Bkiaake
“Functions” (puc. 5). [Iponieaypa koHpuUTypalluu 3aKaHUYMBAETCS MPH HAKATHHM HA MMaHENb
“Save & Close”, pacnoyio;)keHHOM B HH)KHEN YaCTU OKHA MHUIUMATIU3AIAH.

['enepanysi COOTBETCTBYIOIIETO IPOrPAMMHOIO KOJa M IPOCMOTP COOTBETCTBYIOIINUX
daiinoB netanbHO onucanbl B [2]. UToOb! paboTa mporpaMmbl He 3aKaHUYUBAJIACh CPA3y
MOCJI€ BBIMOJTHEHUS! MHUIMAIU3AIMH, HEOOX0AUMO IIPEIBAPUTENBHO BIOPAB C TOMOIIIbIO
yrunuthl File Viewer (komanna “File Viewer” B mento “Project”) daitn MAIN.C, OTKpBITH
ero JUIst peIakKTUPOBaHus KHOMKOH “Open” u 100aBUTh B caMOM KoHIle GpyHKimyd main()
ctpoky “for(;;);”, obecreunBaroIIyt0 “3alUKINBAHUE” TPOrPAMMBI, TO €CTh BHIMIOJIHEHUE
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OECKOHEYHO MOBTOPSEMOTr0 “IMyCTOro” MKIJIA, KOTOPOE B HAILIEM cllydyae OyAeT UMUTUPO-
BaTh paboTy TaK Ha3bIBaeMO “hOHOBOI’ 3a7a4H:

/ kkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkkkkhkkkkkkkkhkkkkkkkkkkkkkkkx
void main(void)

{

'/l USER CODE BEGIN (Main,2)
for(;;);

// USER CODE END

}

//************************************************************

[Tocne nopabGOTKHM TEKCTa MPOrpPaMMBbl CIEAYyEeT BBHINOJHUTH KOMaHIHBIN (haiin
PORT.bat. [Iporeccsl KOMIUISIAKA MPOrPAMMbl HHUIIMATU3AIUH U 3arPy3KH MOTYYEHHBIX
MAaIlTMHHBIX KOJI0B B 0TianouHyro miaty kitCON-167 npou3BoasTcs B COOTBETCTBUH C [3].
CtpykTypHas cxema J1abopaTOpHOTO CTEH/Ia IpUBeieHa Ha puc. 6.

¥% Parallel Ports M= =

Fort 2 |Input Lewel | Funl:iiu:nnsl Parametersl Motes |

=
o)

v Use P20/ CCOI0 as general 10

¥ Use P21 /CC10 as general [0

¥ Use P22 /CC2I0 as general [0

V¥ Use P23/ CC3I0 as general [0

[ Use P24/ CC4I0 as general 10

[ Use P25/ CCEIC as general [0

v Use P2E/CCEIC as general 10

v Use P27 /CC7I0 as general 10

v Use P28/ CCRIOf EXDIN as general 10
Use P29/ CCI0 fEXTIMN as general 10
W Use P210/ CC10I0 f EX2IM as general 10
¥ Use P211/CC110 fEX3IN as general 10
v Use P212 /) CCA210 fEX4IN as general 10
v Use P2.13/CCA310 fEXEIN as general 10
v Use P2.14/CC1410 fEXEIN as general 10
¥ Use P215/ CC16I0 fEXFIN/ T7IN as general 10

<< Al | Eorward »» | Help | Save & Close Cancel

Ciut [ Open drain "
Ciut ™ Open drain "1
Ot [T Open drain i
Out ™ Qpen drain i
Out ™ DJpen drain i
Chut ™ Open drain "1
Ot ™ Open drain "1
Ciut [ Open drain "1
Ot [ Open drain "
Ciut ™ Open drain "
Clut I~ Open drain M
Out ™ Qpen drain i
Out ™ Open drain "1
Chut ™ Open drain Vo
Cut ™ Open drain "
Ot ™ Open drain "1

= I T T T T
o B O O O |

<
= I I I =
o O TG B B

=
o)

T Y Y Y Y Y Y Y Y %y %y T Y )
= =
I I

=
o)

Puc. 4 KoundurypupoBanme nopra 2
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g% Parallel Ports

Poemetes|oes |
D—

[0_hReadFin
[0 _wSetFin

[0 _wResetFin
[0_uwReadPFor
[0 _AdritePort
10_wSetinput
10_wSetOutput

Puc.5  YcraHoBKa 3aiBKH Ha T€HEPALMIO TEKCTA (PyHKIUN HHUIHAINU3ALUA
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[TepconanbHbIi RS-232 OtnapouHas niara
KOMITBIOTEP KitCON-167

I/ICTO‘IHI/IK IIUTAaHUA
+8..+10 B, 500 MA

Puc. 6 CrpykrypHas cxeMa J1adOpaTOPHOIro CTeHaa

5. KoHTpoJibHbIE BONIPOCHI

VIENEORN

~ o

9
1
1

. Coepnr mpumenenust MK. OcHoBHble TpeOoBaHus, peabsasisembie kK MK B cpenctBax u
CHUCTEMaX YIIPABIICHUS.

. OcHOBHBIE paznuyusi B CTPYKType U obnactu npumenenuss MK n mukpomnpoiieccopos.

. Ctpykrypa LITY. HazHauenue KoHBeliepa KOMaH/I.

Ocobennoctu anmapatHoi peanuzanuu LIITY MK C167.

Crpyktypa mamsatu MK C167. IlpeumyiiectBa U HEAOCTaTKU apXUTEKTypsl (GoH Heiima-

Ha.

Ocobennoctu X-nepudepnn u munasl XBUS.

. Cucrema nipepriBanuii. [IpenmymiectBa mexanusma PEC.
[TocnenoBarenbubie kaHanpl MK C167. [Ipeumyinectsa 1 HEAOCTaTKU NPUMEHEHUS T10-

CJIeI0BATENbHBIX KAHAJIOB B CPEJCTBAX U CUCTEMAX YIIPABIICHUS.

. Taiimepsl oOu1ero HazHaueHus. Bo3MokHbIe 00J1acTH TPUMEHEHHUS.

0. YcrpoiictBa 3axBata/CpaBHeHus. Bo3MoxHbIe 00J1aCTH MPUMEHEHUS.

1. O6miast xapakTepuCTUKa MapaljIeIbHbIX TOPTOB.

12. Opranu3zanus BBIXOJHBIX KaCKaJI0B NapajuieIbHbIX IOPTOB.

13. 3anuce nHopManuu B mapajieabHbIC MOPTHI (Ha IpUMEpe TopTa 2).
14. Ha3znaueHue u CTpyKTypHas cxema oTiaaouHoi miatel kitCON-167.
15. Haznauenue nporpammuoro nakera DAVE.

16. Ilpunuumne! opranuzanuu U GyHkurnoHupoBanus nakera DAVE.

6. 3amanme

Bxiarounth KOMIIBIOTCP U HCTOYHUK ITUTAHHA OTJIAJIOYHOM IIJIATHI.
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[IpoBecTu 3arpy3Ky perucTpoB MopTa 2 B COOTBETCTBUH C BapHaHTaAMU 3aJIaHHs TIPH-

BeJleHHBIMU B Ta0J. 1 [Ipunoxkenus, u 3amyck nmporpammbl MK ¢ momMoripio nmporpam-

Mbl DAVE u monuTtopa otnagounoi miaatel kitCON-167.

BusyanpHo yOeauThCs B COOTBETCTBHH JBOMYHOTO KOJIa, HHAUIIUPYEMOTO CBETOAMO 1A~
MU OTJIaIOYHOM IJIATHI, KOAY, 3alIUCAHHOMY B PETHCTP JaHHBIX mopTa P2.

ITo okoHuanuu Ja60PATOPHON PAOOTHI BHIKIIOYNUTH KOMITBIOTEP M MCTOYHHUK IHUTA-

HHSL.
[IpuMeuanue: BapUaHTHI 3aIaHKS TIPEICTABICHBI B IECTHAIIIATEPUIHOM KOJIE.

7. ConepxaHue oTyeTa

OTuer AOKEH BKIKOYATh:
Ha3BaHuE pabOTHI;
cxeMy 1a00paTOPHOIO CTEHA;
3HAYEHUs BEJIMYMH, 3arpy>KaeMbIX B peructp HampasiaeHuss DP2 u peructp ynpasieHus oT-
KpBIThIM cTOKOM ODP2;
3HAYEHUs BEJIMYUHBI, 3arpy’KaeMoil B pPErucTp AaHHbIX nopTa P2, B miecTHaALATEPUYHOM U
JBONYHOM KOJAX;
nepedenb C-(hailnoB u coaepkammxcs B HUX QyHKINUN, TOPOXKAEHHBIX makeTtoM DAVE;
3HAYeHHE BEIMYUHBI, 0TOOPAKaeMON CBETOAMOAAMHU, B IBOMTHOM KOJIE.

8. Jlureparypa

1. CemeiictBo 16-pazpsiaubix ogHokpucTtaiabHbix KMOIT mukpokonTposepoB C167. Pyko-
BOJICTBO IOJIb30BATEJIsI.

2. Opranmzansi ¥ TPUMEHEHHE MPOrpaMMHOro makera oOydaromei WHGOPMAIMOHHO-
crpaBouHOM cucteMsl “DAVE”.

3. CraproBbiii komiuiekT SK-167. Otnagounas mnata kitCON-167. PykoBojcTBo mo mpu-
MEHEHHUIO.

[Tpumeuanue: bomnpioe KOIUYECTBO CIPAaBOYHO-MH(POPMALIMOHHBIX MAaTEPHUAIIOB O MIPUMeE-

Hennro MK xkmacca C167 pasmenieno Ha WEB-cepBepe ¢. Infineon Technologies

(www.infineon.com).

Ipusioxenue

Taoua. 1. BapuanTsel 3a1aHuii K J1adopaTopHOil padore

IHopsaakoBbI HOMEP Tannbie
1 B062
2 10ES
3 799C
4 8F1A
5 9A9F
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(e BN o)\

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

E036
30A3
7645
B47A
D53F
F958
FDF3
02D6
9916
5851
48B4
STFE
3BE7
A2D0
7958
1E35
A45A
47AE
6831
C418
ECO08
EF9D
41CA
0624
9020



