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Ilens pabompr: V3y4uTh NPUHIMIIBI Pa3padOTKH MIPOTPAMM IS
MUKPOKOHTPOJIJIEPA M KOMITBIOTEPA, CBSI3b MEXK1y KOTOPHIMH BBITIOJIHEHA IO KaHAITY
RS-232 B cooTBeTCTBHM cO cTaHAapToM RS-232.

OcHoeHble ceedeHus.

s moaaep>KKu CBsi3M 110 KaHany RS-232 B ucnoib3yeMoM MUKPOKOHTPOJIIEPE
npeaycmotpena anmnapatHas ¢pyaknus UART (Universal Asynchronous Receiver and
Transmitter — yHUBEpCaJIbHBI ACUHXPOHHBIN NpueMonepenaryuk). Kommerorep s
nonnepxkku cBsa3u cHaOxkeH COM-moprom. Ilostomy ans omwmcanus padoOThI
KOMITBIOTEPA M MHUKPOKOHTPOJUIEpA B PEXKUME CBSI3U HCIOJB3YETCS pa3Has
tepmunoiorust (UART, RS-232, COM-nopr).

1. Cxema koHTpoJulepa, oOecreunBapmas cBs3b ¢ COM-mopTom
KOMIIBIOTEPA.

Kanan RS-232 mnpeagnaznaued s oOMeHa HHpopMaInued MeXIy JIBYyMs
YCTPOMCTBAMH KaK B CHHXPOHHOM, TaK U B ACUHXPOHHOM PEKUME.

B xommberorepe misg  opranuszanuu  COM-mopra HCHOJIB3YETCS  TOJIBKO
ACUHXPOHHBIM crmoco® rmepegayd M JMIIb YacTh CUTHAIOB U (DYHKIMA,
MPEyCMOTPEHHBIX cTaHaapToM RS-232.

B mukpokontpomiepax AVR ¢ UART anmapatHoO-mporpaMMHBIMM CPEICTBAMU
MOAJEPAKUBAIOTCA TOJNBKO JBEe JuHUM: JuHHS npuema (RxD) m nunus nepenaudn
naHHbIX (TxD).

JI71st CBSI3M KOMITBIOTEPA ¢ MUKPOKOHTPOJUIEPOM MbI HCIIOIB3YEM TOJBKO OOIITHI
NpOBOJ U JIB€ CUTHaJIbHbIE JNUHUM. [0 OOHON M3 HUX JaHHbIE NEPEAAlTCs OT
MUKPOKOHTpOJIJIEpA K KOMIBIOTEPY, MO JAPYrol — OT KOMIIbIOTEpa K
MUKPOKOHTPOJLIEPY.

JlaHHbI€ 10 KaHAITy MepealoTcs MocaeA0BaTeNbHO, OUT 3a Outom. Mudopmarius
nepeaaercss rpynmnamd OutoB. s BbIAENEHHS TPYNIbl MEpea €€ Hadaliom
nepeaaeTcsl CTapTOBbI OWUT, MO OKOHYAHWM TEpelayd TPyHnbl — OAUMH WIM JiBa
CTOMOBBIX OUTa, KOTOPHIM MOKET MPEAIIECTBOBATH OUT YETHOCTH.

OnuceiBaeMo€ 3/1eCh YCTPOMCTBO MEpPEAAeT CTAPTOBbIM OUT, 8-OMTHYIO Tpymmy
(oguH 0aiT), OUT YETHOCTH U OJIMH CTOJIOBBIN OHUT.

WU nepenaromiee, W NpUHUMAIOLIEE YCTPOMCTBA JOJKHBI padoTaTh Ha
OJIMHAKOBOW CKOPOCTH, KOTOpas MOXET ObITh BbIOpaHa U3 MPETyCMOTPEHHOTO
CTaHJAPTOM PSa.

Jlornyeckas enuHuua nepenaercs no kaHairy RS-232 ypoBHem HanpsbkeHUs -
3...-12 B otHOCHTENBbHO OOIIEr0 MPOBOJA, JOTHYECKHH HOJIb — YPOBHEM
HampspkeHust +3...+12 B. Yka3zaHHble ypOBHM HANpsSOKEHUN NPHUBEACHBI KO BXOIY
MPUEMHHKA CUTHAJIA.

YpoBHUM cuTrHaioB B jAuamna3zoHe -3..+3 B nomagailoT B 30HY
HEYYBCTBUTEIBHOCTU U HE BOCIIPUHUMAIOTCS] IPUEMHUKOM.

Kommbiotep cHabkeH HEOOXOIMMBIMU MpeoOpa3oBaTessiMU YpOBHEH, U Ha
koHTakTax ero COM-mopToB YpOBHM CHUTHAJOB COOTBETCTBYIOT TpeOOBaHUSIM
cranaapta RS-232.

Ha muausax RxD u TXD MukpokoHTposuiepa ypOBHM CUTHAJIOB COOTBETCTBYIOT



ypoBHsAM TTL-1OrMku, mosTomy uisi MOAKIIOYEHUS MUKPOKOHTPOJUIEPA K KaHAILy
RS-232 tpebyetcs nmpeoOpazoBaTeb YpOBHEH.

Ha Puc. 1 mnpuBeneH @parMeHT cXeMmbl KOHTpouiepa, 00OecreurBaronuii
MOAKIIFOUEHUE MUKPOKOHTposuiepa K COM-nopTy KOMIBIOTEPA.

Jluausg TxD mukpokoHTposuiepa moakiatodaercs K auHuM RxD kommbroTepa
yepe3 mnpeoOpaszoBaresib ypoBHS, a JuHuUs TxD kommneroTepa — kK JuHHUHM RxD
MUKPOKOHTPOJIIEpa TAaK)Ke yepe3 mpeodpa3zoBaTeilb YPOBHSI.
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Puc. 1. Cxema obecrnieueHHsI CBS3HM MUKPOKOHTPOJUIEPA C KOMIIBIOTEPOM

B xommbrotepe ans opranmzanuu COM-mopta ucnonb3yercss nubo 9-KoH-
TakTHBIA (DB-9M), nubo 25-xonTtaktHbi pazbem (DB-25M). Iloatomy mist
M3TOTOBJICHUSI Kabels Hajl0 moao0paTh moaxoAamuii Kk pazbemy COM-mopT Bariero
koMIibtoTepa pazbeMm DB-9F unu DB-25F.

B T1abn. 1 npuBeaeHbl HaMMEHOBAHMS M HOMEpPAa KOHTAaKTOB STHUX pPa3beMOB
MCIIOJIb3YIOIIMXCS 111 MOAKII0YeHHs Haliel cxeMbl K COM-nopTy KoMIbIOTEpAa.

Tabnuua 1 — HaumenoBanus 1 HoMmepa KOHTakToB pazbeMoB DB-9F u DB-25F.

HaumeHoBaHue KOHTaKTa Pazrem DB-9F Pazsem DB-25F
TxD 3 2
RxD 2 3
OO0mui 5 7

Yacrora kBapueBoro pe3oHaropa ZQ1 pasena 7.3728 MI'u. Hcnosb3oBaHue




KBapl€BOr0 pE30HAaTOpa C TaKOM 4YacTOTOM TMO3BOJIAET TOYHO YCTaHABIMUBATh
CKOPOCTH TI€pe/laun, peKOMEHI0BaHHbIE CTaH1apTOoM RS-232.

2. IIporpaMmmHoOe o0ecnieyenne cBsI3H MO0 KaHaay RS-232.

Hns toro 9rtoObl MOJYYUTh WJIM TiepeAaTh JOaHHbIE IO KaHaimy RS-232,
HEOOXOAMMO CO3/1aTh NPOrpaMMbl JJii OOOMX CBSI3BIBAEMBIX YCTPOMCTB. 3HAYUT,
HY’KHA IporpaMMa sk MUKPOKOHTPOJIIEpa U MporpaMMma Jyisi KOMIIbIOTepa.

[Tporpammel anst koMibiotepa Hanucansl B Borland Delphi, a nns obpamienus
COM-nopTy UCHOIB3YyETCS NOMOTHUTENBLHO yCTaHOBIEHHBIN B Delphi koMmoHeHT.

[Ipexne Bcero, HaJO PELINTh, YTO, KaK U KOT'/1a MePe1aBaTh.

2.1. IIpotokon obmeHa.

OOplyHO  TIpOorpaMMHOE  OOecmedeHwe  Juisi  KOMmbloTepa ©  JUIA
MUKpPOKOHTpOJUIEpa  pa3palaThiBalOT  pa3Hble  CHCHHAIUCTBI WM TPYIIBI
CIEIUAMCTOB.

[IpoTokon oOMeHa JOHKEH COAEpKaTh BCIO HEOOXOAUMYIO0 MH(MOPMAIUIO IS
pa3paboTku o0eux mnporpamMm TakK, YTOObI HE3aBHUCHMO CO3[IaHHBIE MPOrPAMMBI,
YIOBJIETBOPSIOIIME BCEM TPEOOBAHUSIM MTPOTOKOJIA, MOTJIM OBITh B KpaTyalIuil CPOK
CTBIKOBAHBI JIPYT C APYTOM.

[ToaToMy B MpOTOKOJIE€ MOJKHBI OBITH YYT€HBI BCE TOHKOCTH COBMECTHOM
paboThl TIporpamMM, a €ro TMOJIOKEHUS JOJDKHBI OBITh YETKUMU W HE JIOJDKHBI
JOTYCKaTh BO3MOXHOCTH PAa3JIMYHOTO TOJKOBaHHSA. B TO ke BpeMsi HET CMbICIa
Neperpy’kath MPOTOKOJI, HAPUMEP, NIepenuchiBas u3 ctanaapra RS-232 tpeboBanus
K DJICKTPUYECKUM TTapaMeTpaM CUTHaJA.

[TpoTOKOJ COTTaCOBBIBAETCSI BCEMH 3aMHTEPECOBAHHBIMU CTOPOHAMM.

Hwxke mpuBoauTcss mpumep MpPOTOKoJa OOMEHAa, OH COAEPKHUT JOCTATOYHO
uH(popMaIuu, 4ToObl MOHATH 33J]a4y, KOTOPYIO MPEACTOUT PEIIUTD.

2.2. O01me moJI0KEHUS.

O6meH nHbopMaIrel BBIMOIHAETCS ACHHXPOHHBIMU CEPUSIMU B COOTBETCTBHH C
TpeOboBaHusiMu uHTepderica RS-232. Dnexrpuueckue XapaKTEpPUCTUKH CUTHAJA
TaKke J0JKHBI COOTBETCTBOBATh TpeboBaHusIM uHTepderica RS-232-C.

Jannbie niepenatorcs cooOuieHusMu. CoobiieHust coctosT u3 S... 134 GalT u
TpeOyIOT mepeaaun He Yalie OJHOTO pas3a B CEKYHY.

Kaxzapiii OaliT cooOuieHus, cocTtosmmid u3 8 HHPOPMAIIMOHHBIX OWT,
NIepeIaeTCsl B COCTaBe TPYMIIBI U3 OJIMHHAIATH OUT. ['pyIima HaunHaeTCs CTapTOBBIM
ourom, 3atem mnepenarorca 8 HHDOPMALMOHHBIX OWT, 32 HUMH CJIEIYIOT OUT
YETHOCTH U CTOT-OUT.

[TapameTpsl IepenaBaeMbIX TPYTII:

* ckopocTh niepeaaun 115200 6ut/c;

8 UHGOPMAITMOHHBIX OUT;

* POBEPKA Ha HEYETHOCTb;

* CTOI-OUT.



2.3. CtpykTypa cooOmieHus.
Coobmienust umeroT ciaenyronuid Bua: SA CMD <6Gaiitel nannsix> CSH CSL,

rie SA — craproBeiii Oalit, CMD — GalT koMmaHAbl, <OaWThl JAHHBIX> — HX
KOJIMYeCTBO 3aBUCUT OT Oaita komaHawsl, CSH m CSL — 2 OGaiita KOHTPOJILHOMN
CYMMBI.

KoHTponbHas cymma nosy4yaeTcsi CyMMUPOBaHUEM BCeX OAMTOB COOOIIEHUS B
cymMmarope JUIMHOM B 2 Oaiita. B 3aBUCMMOCTH OT KOMaHJbl CTapIIui OailT
KOHTpOJibHOM cymMMbl CSH MOKeT He nepeaaBaThCs.

2.4. TIlepenaBaemble cOOOIIEHUS (KOMAaH/Ibl KOMITBIOTEPA U OTBETHI
KOHTPOJLIIEPA).

B tekcte coobmiennii Hem3MeHseMble OaThI 3aMMCaHbl B MECTHAAIIATEPUIHOM
dbopmare, u3MeHsEMble OalThl 3amuMCaHbl KaK MMOAYECPKHYTHIE TPEXCHUMBOJBHHBIC
MepEMEHHBIE.

1. Komanga TECT RS-232: 5A 20 00 00 00 00 7A.

2.01BeT Ha komanny TECT RS-232: 5A 20 CRH CRL CSL, rne CRH u CRL —
nBa OaiiTa KOHTPOJBbHOW CYMMBI COACPKUMOTO MaMsTH MpOrpaMM KOHTpOJUIepa, a
CSL — mumaammii 6aiT KOHTPOJIBHONW CYMMBbI KOMaH/IbI.

3.Komanna ITEPEJJATH BJIOK 128 Gaiit B kouTposep: SA 21 00 00 BOO ...
BFF CSH CSL, rae BOO ... BFF — 128 Gaiit naHHbBIX, IepeaBaeMbIX U3 KOMITbIOTEPA,
a CSH u CSL — nBa 6aiiTa KOHTPOJIbHON CyMMBbI KOMaH/IbI.

4.0t1Bet Ha koManay [IEPEJIATDH BJIOK: S5A 21 00 00 7B.

5.Komanga 3ATIPOC BJIOKA 128 6Gaiit u3 xouTposuiepa: SA 22 00 00 00 00
7C.

6.0t1Bet Ha komanay 3AITPOC BJIOKA: 5A 22 00 00 BOO ... BFF CSH CSL,
rae BOO ... BFF — 128 Gaiit gannbix, nepeaaBaembix u3 O3V koutpomiepa, a CSH u
CSL — nBa 6aiiTa KOHTPOJIHHOW CYMMBbI KOMaH/IbI.

7.Komagma OUUCTUTDH O3VY: 5A 23 00 00 00 00 7D.

8.0t1BeT Ha komanay OUMCTUTD O3VY: 5A 23 00 00 7D.

9. Komanga 3AITOJIHUTH O3VY: 5A 24 FIL 00 00 CSH CSL, rne FIL -0Oaiir,
KOTOpbIM 3amnojHsercsa O3Y.

10.01Bet Ha komangy OUMCTUTD O3VY: 5A 24 00 00 7E.

11.Coobmenne kontposuiepa 06 omubkax: SA OC ERR 00 CSL, rne ERR —
kox ommOku (EQ) — ommbOka 4eTHOCTH WM TepBbId OalT KomaHael HEe SA, E1 —
omunOKa KOHTPOJBHOM cymMMmbl KoMmMauabl, E2 — Heu3BecTHas komanga), a CSL —
MITaIIIHN OalT KOHTPOJIBHOM CYyMMBI.

W MHKpPOKOHTpOJUIEP, U KOMIBIOTEP MPOBEPSIOT MOCTYIAIOIINE COOOIICHUS, B
TOM YHUCJIEe U Ha ux JuuHy. [Ipo1ie mpoBepsATh NuHy COOOIICHHH, KOTaa s OJHOTO
HMCTOYHUKA OHa OJMHAaKoBa. B Haliem ycTpoiicTBE KOMaHIbl KOMIBIOTEpA HMMEIOT
JIMHY B 7 OalT, a OTBETHl KOHTpoyuiepa — 5 OalT. VckimrodeHus COCTaBIISIIOT
cooO11eHus, cojeprkaiue 0710ku gaHHbIX. VX niouHa coctapiset 134 Gaiita.



2.5. IIporpamma 11 MUKpPOKOHTpPOJIIEPA

Kak opranumzoBatb mpueM KOMaHJ, OINKCAHHBIX B MPOTOKOJIe OOMeHa?
[Ipeanonoxxum, Bce KOMaH bl COJIepKaT OJIMHAKOBOE KOJIMYECTBO OANUTOB, HAIIPUMED
ceMb. Toraa mocie npueMa nepBoro Oaita HaAO NPUHSATH €llle IecTh 0alT, a 3aTem
HayaTh 00pabOTKy MPUHATOM MOCIEA0BATENLHOCTH.

Uto mpousoleT mpu TaKOW OpraHu3alluu, €CJIM IMpUeM IepBoro Oaita ObLI
BbI3BaH IMOMEX0M? MUKpPOKOHTPOJUIEp MpPU ITOM MPOCTO 3aBUCHET, OXHUAASL
CIEIYIOIMX IIecTH OalT, a 4acThb CIEIyIolled KOMaHAbl OyAeT BOCHpPUHATA Kak
IIPONOJDKEHNE Ipeablayier. Ecin qnuHa KOMaHI pasiauyHa, TO, NPHUHSAB INEPBBIM
0aiiT, HaO MPOJNOJDKATh NMPUEM B TEUEHUE BPEMEHH, OCTATOYHOIO AJsl IpuemMa
caMoii ITMHHOW KOMaH/Ibl, MPEAYCMOTPEHHON MPOTOKOJIOM OOMEHA, a M0 UCTEYCHUU
ATOTO BPEMEHH NPOAHAIM3NPOBATH NPUHATYIO NTOCIEA0BATEIBHOCTD.

OpranuzyeM mporpaMMy JUisi MUKPOKOHTPOJIIEpa CIAEAYIOUUM 00pa3oM: Mocye
HEO0OXOAMMOW MHMIMAIIM3AIMU TporpaMma OyJeT BBINOJHATh OCCKOHEUHBIN MK,
OoXujaash TpepbiBaHUs TOCJE MpUeMa MEepBOro OalTa JaHHBIX MO KaHamy RS-232.
OOpaboTuuk mpepbiBanus okoHYaHusi mpuema cumBojia UART (yHuBepcaibHbIM
CUHXPOHHBIM M AaCHHXPOHHBIM NpHEMONEPEAATUMKOM) 3amycTtur Tanmep TO u
BBI30BET BBIMOJHEHUE MOJANPOrpaMMbl TpHEMa [OCJIEI0BATEIbHOCTH OalTOB.
3aBepuieHue cuera taitmepa TO mpekpaTUT BBIOJIHEHUE MOAMPOTPAMMBbI pUEMa U
WHULMAIU3UPYET  BBIIOJHEHUE  psAAa  NOANPOrpaMM  aHalv3a  OPUHATON
MOCIIEI0BATEIBHOCTH, PACITIO3HABAHUS KOMAaH/bI, €e 00pabOTKU U TMepenayu OTBETa
MUKPOKOHTPOJUIEPOM 10 KaHaity RS-232.

3ameuanue. [IpepsiBanne okonuanus npuema cumBosna UART npoucxoaut
1ocJIe TOro, Kak npuHAThIM cumBos nomelleH B peructp UDR (UART Data Register
— peructp nanHbix UART). UART npunumaer cumBos ninuHOW 9 Out, 8 m3 HHX
MIPEICTABIISIOT TIEpeIaBaeMblil 0alT, 9-if — 3TO MepeaBaeMblii OUT YETHOCTH.

2.6. Ornaaka pa6otel UART B AVR Studio

[locne BBIMOMHEHUST OOBIYHBIX JAEUCTBUI MO CO3JAaHUIO MpPOEKTa, Habopa
[IporpamMmbl CBsI3U C KOMIbIOTEpOoM 1o kKaHaimy RS-232 u ee accemOiupoBaHus
MEPEUIUTE K OTIAJKE.

[Iporpamma MOXeET MCHOJIB30BaThCsI B MUKpOKOHTposuiepe ATraega8535, xots
Hanucana ona it AT90S8535. [Tostomy crenyet BoiOpaTh AT90S8535 B kauecTBe
LEJIEBOTO YCTpOMCTBA (Debug/Select Platform and Device.../AVR
Simulator/AT90S8535). DTuMm ke O0OBICHSETCS BKIIOUYEHHE TUPEKTHBOHN .include
¢aitna 8535def.inc (a He m8535def.inc, cBsI3aHHOTO C MHKPOKOHTPOJIEPOM
ATmega8535) a takxke ucnonbzoBanue HanMeHoBaHHsT UART (mns AT-mega8535
sta Qynkus umenyercss USART, a uncino u HauMeHOBaHHS PETUCTPOB HECKOJIBKO
OTJIMYAIOTCHA).

Haiinute B OKHE TIporpaMmbl METKY cycle: W BBINOJIHUTE YacTh MPOTPaMMBI J10
stor MeTku (Ctrl + F10). Bemmonunure 5...7 maros otnanku (F11) — nporpamma Bce
BpEeMs BO3BpAIllaeTCsa Ha METKY cycle:, ¢ KOTOPO HaUMHAETCA OECKOHEUHBIN UK.

Otkpoitte okHo 10 (meHto View/New IO View), pasepuute UART/Status
Register u UART/Control Register Tak, 4ToObl BHJIETh HAaMMEHOBAHHS Pa3psIO0B.
[IlenxkHauTe MpaBOW KiIaBUILEH MBIIIKK MO cTpoke Data Register 1 B OTKpBIBIIEMCS



okHe BriOepute pexkum Check Box.

Nmutupyem okonuanue npuema cumBojia UART, ycranoBuB B Status Register
pa3psa RXC. Cnegyromuid mar OTaagkd BBI3OBET MEPEXO0] HA BEKTOP MPEPHIBAHUSA
okoHuanusa npuema cumBoia UART, mo koropomy pacnojioxeHa KOMaHaa rjmp
UART_RXC. Ee BBINIOJHEHUE TNEPEMECTUT YyKa3zaTelb OTJIQJA4YMKa Ha Ha4yajo
00paboTunka npepeiBaHus. BeImonHUTE YacTh 00paboTYMKA 10 KOMaHIbl in datrs,
UDR.

HMmutupyeM mpueM mepBoro Oaiita KomMaHisl $5A wWiau B JBOMYHOM KOJE
01011010. Ons sroro ycranoBum pazpsiael 6, 4, 3 u 1 B Data Register (oxHO
IO/UART/Data Register). BpimoaHuM OJMH IIar OTJAJIKH, BBEJICHHbIC JaHHBIE
JIOJKHBL OKa3aThbCsl B MepeMEHHOW datrs, mpoBEphTE €€ COCTOSIHUE, BBI3BAB OKHO
Watches.

Tak xak B MpUHATOM OalTe YETHOE YUCIIO €AWHMWI], TO OUT YETHOCTH JOJIKEH
PaBHATHCS eauHULE (MIPU MPOBEPKE HA HEYETHOCTh OOIIee YUCIO eIuHull B 9-
paspssaHoM cumBosie HeueTHO). [loatomy B Control Register yctaHoBUM paspsin
RXB8, xpansiuii mociaeaHui OUT CUMBOJIA.

OTnaxkuBasi mMOporpaMMmy Jajiee, MOXKHO MPOCIEAUTh BBIUKCICHUE OUTa
YETHOCTH, CPABHEHUE BBIYMCIECHHOTO W MPHUHSITOTO OUTOB, BBHINOIHEHHE MPOBEPKU
3HAUYEHMsI IEPBOro O0alTa KOMaH/IbI.

Tak kak omuMOKM MpU TpHEeMe MepBOro OalTa KOMaHAbl HE OOHAPYKEHBI,
00pabOTUMK TIPEephIBAHUS BBITIOJNHSACTCS TIOJHOCTBIO, a TIOCJIEe BO3Bpara B
OECKOHEYHBIN IMKJI MporpaMMbl OyneT BbI3BaHa moAamnporpamma GetCmd mpuema
OCTaBIINXCS 0AWTOB KOMAaH/IbI.

JInst mpueMa OTAeNbHBIX CUMBOJIOB BbI3bIBaeTCs moanporpamma RxCh.

[Ipu ee oTnaake HamO MOBTOPUTH ACHCTBUS, OMUCAHHBIE I 0OpaboTuMKa
npepeiBaiusi UART_RXC: BBINIOJHUTH HECKOJNBKO IIAroB OTHaAKud (3T0 Oyjer
NPUBOJUTH K BO3BpATy Ha METKY mrxl:), ycTaHOBUTH B Status Register pa3psia

RXC, BBectu B Data Register 3HaueHue ouepeaHoro OaiiTa KOMaHIbl, a B
Control Register u3mMeHUTh cocTosiHKEe pa3psana RXB8 B COOTBETCTBUM € TEM, KAKUM
JIOJKEH OBITh OMT YETHOCTH IS 3alIMCAaHHOTO OaiTa.

BozoBute okHO Memory, u4ToObl YBHIETH OTOOpaXKEHHE MOCTyHaroumen
koMmaH bl B O3Y MUKpPOKOHTpOJLIEpA.

[Tpu HE0OXOAMMOCTU OTIAAAUTH MOANPOTPAMMY PACIO3HABAHMS KOMAH] MEpes
METKOI1 cycle: yctanoBUTE KOMaHy rjmp RcgCmd.

[Tpu 5TOM B COOTBETCTBYIONIME sTUeiKkr OKHA Memory BBeauTe 0alThl KOMaH/IbI.
Hanowmuro, uto mepseiii O0aiT $5A He 3ammchiBaercs B O3V, a GalThl KOMaH/IbI
«3anucarb Onok 128 OGallT B KOHTpOJIEpP» PAa3HECEHBI: TOJBKO OAMH OailT,
MPEACTABIAIONIMNA KOJ KOMaH[bl, 3amuChiBaeTcs B siueiiky mo aapecy aC-MD,
octabHbie 132 Oaiita momematorcs B obmacte O3V, aapec koroport aNumBlk
(0x0O7E).



3. Kanaa RS-232: nporpammHoe obecniedeHue Ajasi KOMIbIOTepPa.

[Ipu paspabotke npunoxkenus B Delphi g ynpasnenuss COM-mopTom
KOMITbIOTEPA MOKHO MCIOJIb30BaTh OOpallieHre K MmopTaM BBOZA/BBIBO/A, BbI3bIBAThH
bynkiuu oneparuoHHo cucteMbl (Windows API) wim ucmosib30BaTh TOTOBBIM
KOMIIOHEHT, KOTOpbIH MOKHO HaWTh B ceTu Internet st cpeabl pa3pabOTKH, B
KOTOPOU BBITIOJIHSIETCS TPUIIOKEHUE.

[Tockonbky B Delphi He mnpemycMoTpenbl (yHKIMH OOpallieHHus K MOpTam
BBOJIa/BBIBOJIa KOMITBIOTEpA, UX MPUAETCS MUCaTh CaMOCTOSTENILHO Ha acceMouepe.
[Iporpamma mosyduTcss TPOMO3IKOM U HEYTOOHOW. A TPHU CO3MAHUM MPUIIOKCHHUMA
non omnepaunoHHyo cuctemy Windows NT/2000/XP Ttakoii BapuaHT moTpelyer
JIOTIOJIHUTEIBHBIX Mep UId 00X0/a 3ampeTa, HajJaraeéMoro OrneparroHHON cHCTEeMOi
Ha TpsMble OOpalleHus K MopTaM BBOJa/BbIBoja. [loaTomMy HemocpencTBEHHOE
oOparieHre K MopTaM BBOJA/BBIBOJIA, 0€3 KOTOPOTO HENb3s ObLI0 OOOWTHUCH Ha
kommnbroTepax ¢ DOS, ncnosib30BaTh B MPUIIOKEHUAX MO ONEPALMOHHBIE CUCTEMBI
Windows 9x, 2000 unu NT HeuenecooopaszHo.

[Ipn OTCYTCTBUM KOMIIOHEHTOB MOXHO TMOJb30BaThCsl (QyHKUUAMH Windows
API, nns 5TOr0 HEOOXOAMMO HAIMYUE OMHUCAHUS 3TUX QYHKUUNA U MX MMapaMeTpoB,
WX MOXKHO pasbickaTh B ceTu. [IpeumymectBoM ¢yukiuii Windows API sBisercs
TO, YTO OOpallleHHe K HUM OCTaeTCi OJAMHAKOBBIM HE3aBHCHUMO OT TOTO, MUILIETE BbI
npunoxenne B Delphi unu B C.

HaubGonee ymoOHbIM SIBISIETCS HCIIOJIb30BAHWE TOTOBBIX KOMIIOHEHTOB JJisi
pabotsl ¢ COM-nopToMm, MO3TOMY B pacCMaTpUBAeMbIX MPOrpaMMax HCHOJIb3YeTCs
komnoHeHT VaComm wu3 Habopa KOMHOHEHTOB Varian Async32, mpeajiaraeMblid
KoMmranuer Varian Software. DTOT KOMIIOHEHT C (QailaMi TOMOIM W
pPEKOMEHJAMSIMHU 10 YCTaHOBKE /IS pa3HbIX Bepcuid Delphi MoxHO HailTH B ceTH.

4. Ucnoab3oBanue pynkunidi Windows API nis oopamenus k COM-nopry.

KoMmmonenTsl, nogaepxusawoiiue cBsizb yepe3 COM-mopT xommbroTepa, Kak
npaBuiio, oopamarorcs Kk pynkiusiM Windows API. TToaTomy mose3Ho paccMOTpETh
IporpamMmy, UCIONb3YIOUTYIO 3TH (PYHKIIUU HEMOCPEICTBEHHO.

[TockonbKy OCHOBHas 3ajaya JaHHOTO paszjena JabopaTOpHOW pabOThl —
o3HakomisieHue ¢ ¢ynkuusmu Windows API, mporpamma Oyaer MakCHMalbHO
npocra.

Pasmecture Ha ¢opme kommonentsl Edit m Button co crtpanunsr Standard
NaJauTpbl KOMIIOHEHTOB Delphi.

B kommonent Edit 1 Oymer BBOOUTHCA KOMaHIa, a TOCIE MpUeMa OTBETa
MUKPOKOHTpPOJUIEpA Cro/ia e OyAeT BEIBOAUTHCS ATOT OTBET.

Jlns komnonenTa Edit 1 onpeaenure 3nauenue coiicta /Text SA 20 O O O O
7A/. 910 komanna /Tect COM/, koTopas NOSIBUTCA B KOMIIOHEHTE MpPU 3aITyCKE
IpOrpamMMbl, U TOJH30BATENIO0 OCTAHETCS JUIIb HAXKaTh KHOMKY. ByKBBI «A» —
JaTUHCKUE, MEXIy OaliTaMu KOMaH/Ibl IOJKHO OBITh TOJIBKO MO OJJHOMY MPOOeTy.

Jns xomnonenTa Button 1 onpenenute o6padotunk coobiTust OnClick.

[locne poOaBieHud, KOTOpBIE CJEAYET BBIMNOJHUTH, MpOTrpaMMa JOJHKHA
OPUHSATH CIEAYIOIUNA BUL:

unit UAPI;



interface

uses

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls;

type

TForml = class(TForm)

Editl: TEdit;

Buttonl: TButton;

procedure ButtonlClick(Sender: TObject);

private

{ Private declarations }

public

{ Public declarations.}

end;

var

Forml: TForml;

implementation

{$R * DFM)

procedure TForml.ButtonlClick(Sender: TObject);
const arsz = 150;

var DCB:TDCB;

hndCOM:THandle;

A,B:array[0..arsz] of char;

Num:cardinal;

I,J:integer;

S,S1,S2:string;

begin

hndCOM := CreateFile(PChar( COMI") ,GENERIC_READ +
GENERIC_WRITE, 0, nil, OPEN_EXISTING,

FILE_ATTRIBUTE_NORMAL, 0); /1
DCB.BaudRate:= 115200; /12
DCB.ByteSize:= 8; /13
DCB.Parity:= 1; /14
DCB.StopBits:= 2; /15
SetCommState(hndCOM, DCB); /16
Sl:= Editl.Text; /17
S:i="7; /18
J.=0; /19
while SI[Length(S1)] ="' do SetLength(SI,Length(SI) - 1); /110
while Length(S1)>0 do begin /111
S2:="$" 1. =1; //12
while (S1[I]<>"") and (I< = Length(S1)) do begin
S2:=S2 + S1[I]; Inc(I); end; //13
Delete(S1.1,I); /114

A[J]:= Chr(StrTolnt(S2)); /115



Inc()); /116

end; /117
WriteFile(hndCOM, A, J, Num, nil); /118
ReadFile(hndCOM, B, 5, Num, nil); /119
Sl:=""7; /120
for I:=0to Num - 1 do /121
S1:=S1 + Format('%.2x",[Ord(B[I])]) +"; /122
Editl. Text:= S1; /123
Buttonl.Enabled:= false; /124
end; /125
end. /126

Omnepatop 1. IlpomsBogutcss mombiTka co3math ¢aitn COMI1", ecnm daiin
co3laH ycnemHo, napametrpy hnd.COM, tun xotoporo THandle, nipucBauBaeTcs
3HaueHHE omwucarens ¢aiiga. IT0 3HAUYCHHE €lle MOHAJAO0OMTCS sl OOpallleHud K
byukiusam Windows API.

Omneparopsl 2...5 3anuceiBaror mnapamerpbl COM-mopra, COOTBETCTBYIOIIHE
HalleMy IpoToKoy oomMeHa, B cTpykTypy BDE.

Omneparop 6. Bei3biBaeTcs ¢yHKIMS ycTaHOBKH coctossaus COM-mopTa,
omnpeneneHHoro Hamu B cTpykTtype BDE.Omnepatopsl 7... 17 BBIIOJHSIIOT TE K€
JIEUCTBUS, YTO ¥ pacCMOTpeHHas paHee Gpynkius VAString (moapazaen 5.4.2), ¢ Toi
JUIIb Pa3HUIICH, YTO 3HAYEHUS Mojyiexkaiux nepenaye yepes COM-nopt cuMBOJIOB
MIOMEIIAIOTCS HE B CTPOKY, a B Oy(dep (MaccuB A Tuma char). Yucio momyiexaniux
nepesaye 3JIEMEHTOB MAcCHMBa OKAa3bIBAETCS B NMEPEMEHHOW J, OHO pPaBHO YHUCIY
0aiiTOB B IiepeaBaeMoil KOMaHe.

Omneparop 18. Br3biBaeTcst pyHKIMS 3a1TUCH colepkuUMoro 0ydepa A B ¢aiin ¢
onucareneM hndCOM, a 310, kak Obuio ompeaencHo, COM-mopT; KOJIMYECTBO
NOJIeKAIIMX 3aMucu deMeHTOB J; Num. — KOJIMYECTBO 3JIEMEHTOB, KOTOpHIE
yacTCs 3aMucarh.

Omnepatop 19. Bei3bpiBaeTcsi (QyHKIMS cuuThiBaHUS W3 ¢aiijga ¢ omucaTesiem
hndCOM (n3 COM-nopta) B Oydep B; 4UCIO CUMTHIBAEMBIX AJIEMEHTOB 5; Num —
KOJIMYECTBO 3JIEMEHTOB, KOTOPBIE YAACTCS CUUTATD.

Omneparopsl 20...22 npeoOpa3yroT NPUHATHIE CUMBOJIbI, XpaHSIIUECs B MaCCHBE
B, B mpuroHeIil 11 npocMoTpa BUA (CTpoka S).

Omnepatopom 23 comepkumMoe CTpoKH S oToOpakaeTcst KomnoHeHToM Edit 1.

Omnepatop 24 3anperniaeT paboty kHOnku Button 1.

3anpemnienre paOOThl KHONKMA BBI3BAHO TEM, YTO TMOPT YK€ OTKPBIT U
WHUIIMATU3UPOBAH, a CIEAYIoIIee HaKaTHE KHOMKHU BBI3BAIO Obl HOBYIO IMOIBITKY
OTKPBITH MOPT, YTO MPHUBETIO ObI K OMUOKE. DTH HENPHUATHOCTA BHI CMOXKETE JIETKO
YCTPAHUTh CAMOCTOSITEIBHO.

OcHOBHOE HEyJIOOCTBO TMpu HucHoJb3oBaHUM GyHKIUMU ReadFile — 5T0
HEOOXOJMMOCTh CUMTHIBAHUSA 33JaHHOTO YMcla 3jeMeHToB. Eciu ke 3aaarh
3aBEIOMO OOJIbIIIEE YMCIIO DJEMEHTOB, Hampumep He 5, a 150, To mporpamma
3aBUCHET.
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Puc.2 Cxema snekTpuueckas NpUHIMIHAIbHAS MOYJIA IpaiiBepa
nocjeaoBaTeaIbHoro nHTepdeiica RS232

3aoanue na 1a60pamopHyio paoomy.

1. Ha ocHOBaHMU BBILIECTIPUBEAECHHOTO TEOPETUUECKOT0 MaTeprualia pa3padoTarh
nporpamMmy cBsi3M no kKaHainy RS-232 mukpokoHTposuiepa ¢ KoMIbrOTEpoM. Jls
OTHMCaHUsl MPOTOKOJa OOMEHAa MHKPOKOHTpOJUIEpA MCIOJB30BaTh SI3BIK accemouep.
Jns onucanust nportokona oomeHa COM- mopra B MEpCOHAIbHOM KOMIIBIOTEPE,
HCIIOJIB30BaTh CpeAy pa3paboTku npuiokenuit Delphi.

2. IlpoBepuTh HaIMYME CBS3M KOMIIBIOTEPA C KOHTPOJIEPOM IOCPEACTBOM
kaHasa RS-232 B cooTBeTCTBUU €O cTaHaapToM RS-232.

3. Ilepenats maccuB u3 kommbioTepa B O3Y MHUKPOKOHTpOJIEPA, OUYUCTHUTH
sueiikn O3V, XpaHsIue MacCuB, 3aMOJHUTh 3TH SYEHKU 3HAUEHHEM, YKa3aHHBIM B
KOMaH/Ie KOMITbIOTEPA, U CUUTaTh MaccuB U3 O3Y MUKpPOKOHTPOJUIEpA B KOMIBIOTED.
Bce 3ampockl 10omKeH TEHEpUpOBaTh  KOMIIBIOTEpP, HA  KaXIbIA  3ampoc
MUKPOKOHTPOJIJIEP TOKEH AaTh OTBET.

Konmponwvnuwie onpocul.

Jns yero npegnasHavyeH kanain RS-2327

Kakue pexxumbl paboTel kaHana RS-232 6p1BaroT?
OnexTpuyeckue napameTpsl kanana RS-232.
Crpykrypa coobiienus mo kanaimy RS-232.
TpeboBanus untepderica RS-232.
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