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1 OcHoBHBIE NPUHIHUIBI PAOOTHI ¢ OMOJMOTEKON M0Jb30BaTEIbCKOTO
natepdeiica moayas LTR43.

Mogynbs LTR43 npenHasHaueH mjist iudpoBoro aCMHXpoHHOTro BBoAa-BeiBona TTL-curHanos, njisi CMHHXpOHU3AIUU
c6opa JOaHHBbIX B OTHOM erfITe NJIn B MHOFOerfITOBOfI CHUCTEMCE I10 BHYTPCHHUM WJIM BHCIIHMM CHMHXpPOCUTIHaIaM, a
Takxke ISl pean3anuy obMeHa naHHbIMU 1o uHTepdeiicy RS485. [Tonpo6HO 0 CTpyKType MOMYJisl U BCEX €ro
BO3MOXKHOCTSX HallMCaHO B TOKYMEHTEC <<erI71TOBaH cuctema LTR. PyKOBOI[CTBO noyib30Baresis». B JaHHOM
PykoBoacTBe peub MoiaeT o MporpaMMUPOBAHUNA MOJYJISI TIOCPEACTBOM BbI30Ba (GYHKIINIA, comepXKalinxcs B 0ubanoTexke
MOJIb30BaTEILCKOTO MHTepdeiica.

Ha nnate monyns ycraHosieH mukpokoHTpoiuiep AVR Atmega 8515, ocyuectpistonmii
ofIee yIpaBjieHe MOIYJeM, KOHTPOIUPYIONINi oOMeH MHPOopMaIeil ¢ KpelT-KOHTPOJJIEPOM, C
IopTaMyd BBOJA BBIBOJA MOOyJIsd M oOMeH maHHBIMM no wuHTepdeiicy RS485. Ympasigiomas
porpaMMa MUKPOKOHTpOJIIepa 3amuchbiBaeTcd B ero Psui-naMaTh IpU U3rOTOBJIEHUA Monyis. B
STOM MaMSITH TakKKe COHEPKUTCS MICHTU(UKAIMOHHAS WHpopMalmsa (CepUitHBII HOMEp, BEpCHS
VIIPABJISIONIEH ITporpaMMbl MUKPOKOHTpOJIJIepa, JaTta ee co3manus, MM Monyist). C TOYKM 3peHus
IpPOTpaMMHOTO Oo0ecreueHsI CBSI3b ¢ MUKPOKOHTPOJIJIEPOM MOIYASI M 0OMeH mHpopMalmeii ¢ HUM
OCYIIECTBIISTFOTCS IIPY IIOMOIIN 0MOJIMOTEKM MOJIb30BaTEIbCKUX DYHKITIIA.

ITocnemoBarenbHOCTh MPUMEHEHMS ATUX (DYHKIMIA CXOOHA C MCMOJb30BAHUEM aHAJIOTUYHBIX
GyBKIIMIT B mporpaMMHOM obOecnedeHun Opyrux monpyieir cuctembl LTR. B o6mmx yeprax sta
MOCIeI0OBaTEeIbHOCTD BEITVISIINT CJEIYIOMMM 00pa3oM:

- Nummanmzanuss mHTep@elicHOro KaHajla CBSI3M C MOJIYJIEM, YCTaHOBKAa HACTpPOeK IIOo

YMOJIYaHHIO;

- YcraHoBKa IapaMeTpoB paboThl (KOHGUTypalysi IIOPTOB BBOIA-BBIBOIA, MHTepdeiica

RS485, meToK) 1 3arpy3ka ux B naMsitb Mukpokontposiepa AVR ATmega 8515;

- ITonyuyeHre maHHBIX ¢ BXOIHBIX MUQPPOBBIX JIMHHUII BBOHA-BLIBOJA M OTIIpaBKa HaHHBIX Ha

BbIXOOHBIE TuHMY. O6MeH naHHBLIM o nHTepdeiicy RS485. YnpasieHue reHepanyeil METOK.

- 3akpeiTHe MHTepPPECHOr0 KaHaja CBSI3M C MOIYJIEM.

2 buoanoreka nnrepdeiica moan3opareasi Mmoayiasa LTR43, oomue cBenenns.

bubmmoreka GyHKIMII TTOIB30BaTEILCKOTO MHTepdeiica COmep:KUT CAeayIolIe OCHOBHBIC
KOMIIOHEHTHI: CTPYKTYPY ONMCAHHUS MOAYJISA 1 Ha0op GYHKIMIA 1 CBA3H H PadOTHI C MOJYJIeM.

2.1 CrpykTypa onMcaHHs MOIYJas.

Crpykrypa onucanus monyis (tun TLTR43) mnpenHazHaueHa U1l MHALMAIM3alMKI, XpaHEHUS
¥ M3MeHEHUS TaHHBLIX 0 KOHGUTYpaluy MOIYJS B paMKax co3maBaeMoil mporpamMmbl. [1pu momorn
TIOJIEN BTOM CTPYKTYPHI 3amaeTcss KOHUTYpalys IOPTOB BBOAA-BBIBONA, ONPEHEISIOTCS HapaMeTphl
unrepdeiica RS485 u tunbsl cunxpoMetok. Ilepen BbI30OBOM (PYHKIMHM KOHOUTYpaLUU MOLYJIS
LTR43_Config() cnenyer o0s3aTeqbHO 3alOJHUTh TOJS CTPYKTYphl omucaHus wMomayns. B
MIPOTUBHOM cjlydae MOOYJIb MOXKET BblIaBaTh HeBEpHbBIE JTaHHBIE.

2.2 @OyHKIHHU N0Jb30BATEJbCKON OHMOJMOTEKH (00 e CBEAeHHS).
Oynkuun 6ubanoreku monb3oBatens ltrd3api.dll npenHazHayeHbl N1 KOHGUTYpUPOBAHUS,
IporpaMMHUpOBaHus, cOopa TaHHBIX 1 NUATHOCTUKU MOIYJIS.



2.2.1 Kunaccudukanus pyHKIHIi M0Jb30BaTeIbCKONH OHOIHOTEKH.
OyHkimM, BXOIAIIME B COCTaB IOJb30BaTeNbcKoll 6mommoreku Monyast LTR43, moxHo
pa3neanTh Ha CIeIyIoIIie TPYIIIbL:

- DyHKUIMM MHUIMATU3ALANA U OTKPBITHS;

- dyskumm KoHGUTYpal MOIYJIS;

- dyskumm c6opa JaHHBIX;

- Qyskumg odMeHa JaHHBIX Mo uHTepdeiicy RS485.
- QyHKIUS 3aKPBITHS;

- BcnoMorartenbHble GYHKIIUN.

K (GyHKnusM MHHHNHAIM3ANMH M OTKPbITHs OTHOCATCA GyHkumu LTR43 Init() u
LTR43 Open(). Ux crnenyer BbI3bIBaTh B MepBylo odepenb. OHM MpenHa3HAYEHbI IUIST TOTO,
YTOOBI 3aITOJHUTE TIONS CTPYKTYPHI OMMCAHMS MOMIYJIS 3HAYEHUSMU IO YMOJTYAHUIO, OTKDPHITH
MHTEpDENCHBIA KaHaJI CBSI3W C MOLYJIEM, M BBHINOJIHATH HEOOXOMUMBIE IMpoBepKu. be3 BhI3oBa
oTUX PYHKIMIA HanpHeimas pabora ¢ MOIyJIeM HEBO3MOXKHA.

®yukuus kondurypuposauus — sro LTR43 Config(). Dra dyukims mepenaer Bce
KOH(QUTypallMOHHbIE TapaMeTphl, 3alKMCaHHLIE B TMOJAX CTPYKTYPHl OINMCAaHUS MOAYJIS, B
OIEpaTUBHYIO MaMATh MUKPOKOHTpOJUIEpA MOMyJs. Ilociie BBHITONHEHUS YKa3aHHBIX (yHKLMIA
YCTPOMCTBO FOTOBO K COOPY JaHHBIX.

Oynknuu c6opa manmwix: LTR43 ReadPort(), LTR43 StartStreamRead(),
LTR43 StopStreamRead(), LTR43 Recv(), LTR43 WritePort(),
LTR43 WriteArray(). Ouu npenHasHaueHbl 111 06MeHa OaHHBIMUA C TTOPTOM BBOJA-BBIBOIA
MOJYJIfA, @ TAKKE JJISI IIPOBEPKU IIPABUILHOCTY TIOTYUYEHHBIX NaHHBIX.

Oyukuns aas padornl ¢ uarepdeiicom RS-485: LTR43 RS5485 Exchange(). Dra
(YHKLIUS OCYILECTBJISIET OOMEH MaKeTaMH NAHHBIX C IPYTMMH yCTPOMCTBAMH IO MHTepdeiicy
RS-485.

QDyHKUMH yHpaBJIeHHS MEeTKaAMu:
LTR43 StartSecondMark(),
LTR43 StopSecondMark(),
LTR43 MakeStartMark(),
ITpu oMo 3TX GYHKIUN IIPOU3BOINUTCS 3allyCK 1  OCTaHOBKA MeHepalluyd CeKYHITHOMN
MeTKH, a Takke ¢dopmupoBanue MeTKu «CTAPT».

Bcenomorareasusie dynkuuu: LTR43 GetErrorString() Bosspalmaer cTpoky ¢
OTMCaHreM OLIMOKH, COOTBETCTBYOMIY0 Kony ommbku; LTR43 ReadEEPROMY() sbimonusiet
YTeHHue nHpopMaIn u3 yKa3aHHOI STYeKI I10JIb30BAaTEILCKOTO III13Y,
LTR43 WriteEEPROM() BbimonHster 3ammch WHGOpPMAlMK B YKA3aHHYIO  STYEHKY
nosp3oBarenbckoro I1T13Y.

Oynkuus sakpoitusa: LTR43 Close(). BoisbiBaeTcst Ipy OKOHYaHUH PaboOThI ¢ MOLYJIEM
C LIeJIBIO 3aKPBITUS MHTepdelicHoro KaHana. s KoppeKTHOro 3aBeplleHrs] pabOoThl ¢ MOOYyJIeM
cienyeT o0sI3aTeIbHO BHI3bIBATh JaHHYIO (PYHKIIUIO.



2.2.2 TunuvHasg nocjea0BaTeJbHOCTh HANMCAHUS MPOrPaMMBIL.
Puc. 1

I/IHI/IHI/IaHI/I3aI[Hﬂ N OTKPBITHE
- Co3maHre sK3eMILIsIpa CTPYKTYpbl onucanus monyis, Tum TLTR43;
- Boizos dyukumu LTR43_Init() — coznanue nHTepdeiicHOro KaHana CBsA3KM ¢ MOLYJIEM U
3aII0JHEHNE TIOJIEN CTPYKTYPhI ONMCAHM MOLYJISl 3HAYEHUSIMU 110 YMOTYAHMIO.
- Boizos dyukuuu LTR43_Open() - otkpbitiie nHTEpHENCHOTO KaHAA CBSI3U C MOJIYJIEM,
yTeHre KOHPUTYPaLMOHHOM 3aIIuCcy MOLYJIS.

l

Kondurypanusa moayius.
3anonHeHne nojeil CTpyKTyphbl ONTMCAHUS MOIYJIsS 3HAa4eHHUSIMU,
COOTBETCTBYIOIIMMH TpeOyeMOMY peXXKMMy cOopa JaHHBIX.

Ilepenaua mapaMeTpoB coopa
JaHHBIX MOIY.IIO

Boos dyukunn LTR43 _Config()

A 4 A 4

YreHue ¥ 3aNMCh TAHHBIX B MOPTHI OOMeH JTaHHBIMH C IPYTUMH
BBOJa/BBIBOIA MOAYJIS. yerpoiictBamu mo uHTepdeiicy RS-485.
Boizos dyukumii LTR43 _ReadPort(), Boizos dynkuuu LTR43 RS485 Exchange()

LTR43_WritePort(), LTR43_WriteArray(),
LTR43 StartStreamRead(),

LTR43 StopStreamRead(),

LTR43 Recv()

3akpbeiTHe HHTEP(DEiCHOro KaHaJaa MOAYJIs
Bozos dyukunn LTR43_Close()




IIpu nporpaMMupoOBaHUM MOIYJISI CenyeT IpUIepKUBaThCsl YKa3aHHOM BhIIIIE CXeMBbI.
Hanee 6ymyT monpoOHO pacCMOTPEeHbI KOMITOHEHTHI TT0JIb30BaTebcKoil 6nbanoreku Itrd3api.dll.

3 TIloapo6noe onucanue 6ubauorexu ltr43api.

st IoTy 9eHusT BO3MOKHOCTH BBI30Ba MHTepdeiicHbX GyHKumit 6ubmmuoreku ltr43api.dll w3 Bamero
IIPUIOXKEHUA HeOﬁXOI[I/IMO caeanyroniee:
®  co31aTh IMPOEKT B KaKOl OO0 U3 cpel pa3paboTKm;
® TIOMECTUTH B MAIKy ITpoeKTa WM B MamnKy, ONMACAHHYIO B mepeMeHHON okpy:xeHuss PATH,
daiin ltr43api.dil.
® 1no06aBUThL B MpOeKT HMHMOpMaLMi0O O crmocobe BhI3oBa MHTepdelicHBIX  dyHkumii dll-
OMONMMOTEKNM W WCIIONB3YyeMBIX THIAX HaHHBIX. B  pasamuyHbBIX cpedgax pa3paboTKu
MHOC/IeI0BaTeIbHOCTD NeCTBUN U IPUIOKEHHBIEe YCWINS MOTYT HECKOJIBKO OTIMYAThCH:
Borland C++/Borland C++ Builder :
- moakmounTh K ipoekTy daitnsl LTR\LIB\BORLAND\Itr43api.lib u
LTR\INCLUDE\Itr43api.h;
Microsoft Visual C++ :
- moxkmounTh K mipoekty daitnel LTR\LIB\MSVC\Itr43api.lib u
LTR\INCLUDE\Itr43api.h;
Jlpyrue cpeabl pa3padoTKH @
- cuemyeT oOpaTUTHCS K COOTBETCTBYIONIEH JOKYMEHTA Ha CPEICTBO pa3pabOoTKU.

®  co31maTh ¥ J0OABUTH B IIPOEKT (aiii ¢ UCXOIHBIM TEKCTOM OyIyIleil mporpaMMEl;
® J0Cj€ 3TOr0 MOXHO MHCaTh CBOIO IPOTPAMMY, BBI3bIBasi COOTBETCTBYIOILIME MHTepGeiicHbIe
dysxuym dll-6ubanorexu.



3.1 CrpykTypa onHcaHHs MOIYJI.

Ilong maHHOI CTPYKTYphI comepskaT MHGOPMALMIO O HAIpaBJIeHUSX JIMHUI IIOPTOB BBOMA-
BBIBOJA MOJIYJIS, pexXume pabothl mHTepdeiica RS485 m o koHdurypamum meTok. TakKke B 3Ty
CTPYKTYPY CUMTBIBaeTCsI KOHGUTYpallMoHHas 3anuch Monys ripu BeizoBe dyHkimu LTR43_Open().
OmpeneneHre CTPYKTY PbI IIPUBOIUTCS HITKE:

typedef struct

INT size; // pa3mep CTPYKTypsbl
TLTR Channel;

double StreamReadRate;

struct

{

INT Portl; // HanpaBneHue NWHWUA BBOQA/BbIBOAA PYMmbl I01-108)

1 (
INT Port2; // HanpaBneHue nuHUn BBOOA/BbiBOOA rpynnbel 2 (I09-I016)
INT Port3; // HanpaBneHue nuHuin BBOOa/BbiBOga rpynnbel 3 (I017-1024)
INT Port4; // HanpaBneHue nuHuMM BBO@a/BbiBOAA rpynmsl 4 (I1025-I032)
} I0 Ports;
struct
{
INT FrameSize; // Kon-Bo 61T B Kapgpe
INT Baud; // CkopocTb obmeHa B 6opax
INT StopBit; // Kon-Bo cton-6ut
INT Parity; // BKyeHune buta YETHOCTHU

INT SendTimeoutMultiplier; // MHOXMTenb TaWMayTa OTMPaBKK
INT ReceiveTimeoutMultiplier; // MHOXUTenb TauWMayTa MpueMa MNOLTBEPXOEHUS
} RS485; // Cipyktypa ans KoH¢urypauum RS485

struct

{

INT SecondMark Mode; //Tun cek. MeTku O - BHyTp., 1-BHYTp.+BbIXOR, 2-BHEWHsS
INT StartMark Mode; //Tun Metku «CTAPT» O - BHYTp., 1-BHYTp.+BbIXOf, 2-BHEWHAS
} Marks; // Ctpyktypa ons paboTbl C BpPEMEHHbMU MeTKamu

TINFO LTR43 ModulelInfo;
} TLTR43, *PTLTR43; // CTpyKkTypa onucaHus Mopyns

10



Hanee mprBOIUTCS ONMCAHNE II0JEH 3TOM CTPYKTYPhI
Tabauma 1

ITone

Tun

Onucanue

size

INT

O6BeM aMsITH, BBLIEISEMOI MO CTPYKTYPY.
Banonusiercs: pynkumeit LTR43_Init() -
[I0JIb30BATEII0 CAMOMY 3aIOJIHATh HE HYXKHO.

Channel

TLTR

[MoncTpyKTypa, MpeacTaBisionas coboi
onmcaHre MHTepGhECHOro KaHala CBSI3U C
MOJyJIEM.

StreamReadRate

double

YacToTa BBIIAYM JaHHBIX IIPY IIOTOKOBOM
BBOJE B 'epiiax

10_Ports

IMoncTpykTypa, onpenesioiias HalpaBaeHUs
JINHUI IOPTOB BBOIA/BLIBOIA

Tlona
CTPYKTYPHI

Portl

INT

Omnpenensger HampaBJeHUe JIUHWN TTOpTa
BBoHa/BbiBona 1. «0» - BXox, «1» - BBIXOLL.

Port2

INT

OrmpenensieT HaMpaBJIeHNe JIMHAI OPTa BBOIA/BBIBONA 2.
«0» - BX0oI, «1» - BBIXOI.

Port3

INT

Omnpenesnser HampaBJeHUe JTUHUAN ITOpTa
BBOoma/BeiBOma 3. «0» - BXOI, «1» - BBIXOL.

Portd

INT

OmpenensgeT HallpaBieHe TUHNAN OpTa
BBoIa/BeiBOnA 4. «0» - BXOI, «1» - BBIXOI.

RS485

[MoncTpykTypa, onpenenstoriast TapaMeTphl
obMeHa maHHBEIME TT0 mHTepdeiicy RS-485.

Tlona
CTPYKTYPBbI

FrameSize

INT

Pasmep kanpa mipu nepengade 1 npreMe 1o
naTepdeiicy RS485. JlomyctnMoe 3HaueHNe —
oT 5 10 9, YTO COOTBETCTBYET KOJIMUECTBY 5-9
3HaYalliX OUT B KaIpe.

Baud

INT

CkopocTh o6MeHa B 6omax (6ut/c). Bo3MoxXHBI
3HaveHus ot 2400 no 115200.

StopBit

INT

KonmdaecTBo cTON-0MT B OTHPaBIsIEMOM CJIOBE.
«0» - 1 ctom-0uT. «1» - 2 cTom-6ura.

Parity

INT

Omnpenensier pexkKuM IMPOBEPKU YETHOCTH IIpU
oOMeHe JaHHBIMU (BBIIIOIHSIETCS armapaTHO
MUKPOKOHTpoJLIepoM Moayist). «0» - mpoBepka
YEeTHOCTU OTKJIIOUEHa, «1» - «deTHas»
MpoBepKa. «2» — «HeueTHas» npoBepka. Ecin
IpoBepKa YeTHOCTH BKJIIOUEHA, TO K
OTIIPaBJISIEMBIM KaJpaM MUKPOKOHTPOJIEPOM
nobapisieTcss OUT YETHOCTH, a B IPUMHUMAEMBbIX
KaJpaX OH CUMTBLIBACTCS M aHAJIU3UPYETCS.

SendTimeoutMultiplier

INT

MHoXuUTENb TaliMayTa OTHpPaBJISIEMbBIX CJIOB

ReceiveTimeoutMultiplier

INT

MHoxuTenpb TaliMayTa IPUHUMaeMbIX
MONTBEPXKICHUIA

Marks

IlonocTpykTypa, onpenesioiiast pesKum
dopmupoBaHus BpeMeHHbIX MeTok

Tlona
CTPYKTYPHI

SecondMark_Mode

INT

Tun cexynaHoil MeTKU. «0» - BHYTpeHHS, «1»
- BHYTPEHHSISI C TPAHCIISIIIEN Ha BBIXO, «2» -
BHEIITHSS.
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StartMark_Mode INT | Tun metku «CTAPT». «0» - BHyTpeHHs, «1» -
BHYTPEHHSIS] C TPAHCISILIMEN Ha BBIXOI, «2» -
BHCIIIHSIAA.

Modulelnfo Nnentuduranmontas nHbGopMaIns MOIYIIS.
Tun — TINFO_LTR43. JlanHblii TUIT
npencTaBiisieT coboii cTpykTypy. Ee onmmcanme
MIPUBOIUTCS HIDKE B 3TOU IJ1aBe HACTOSIIIETO
PykoBonactBa

s 3amanus pexkuMa padoThl MOIYJIS IOJB30BaTENI0 HEOOXOIMMO CaMOCTOSITEIBHO (BPYYHYIO)
OIIpelIeJIUTh I10J151 TOU CTPYKTYphl. B KoHIIe maHHOro PykoBoacTBa mprUBOASITCS IpUMephl 3a1aHUS
KOH(UTypaluu.

Hoenmupurayuonnasa ungpopmayusa modyan:

/* NHpopMauus o Mopyne */
typedef struct
{
CHAR Name[16]; //Ha3BahHue mopgyns "LTR43"
CHAR Serial[24]; //CepuuHbiM HOMep Mopyns
CHAR FirmwareVersion[8];// Bepcusa npownsku AVR
CHAR FirmwareDate[16]; // Oata co3pgaHua npowuBku AVR
} TINFO LTR43,*PTINFO LTR43;
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3.2 Onucanne pynkumuii onoanorexn ltrd3.dll.

3.2.1 @OYyHKUMH MHHIHAJTH3ANUHA U OTKPBITHS MOIYJIS

®opmar: INT LTR43_Init(TLTR43 hnd)

ITapamerp: hnd — ykazaTtens Ha cTpykTypy ommcanus Monyns (tun PTLTR43)

Onucanue: BRIMONHSIET MHANMAIM3AIWIO NHTEpGENCHOTO KaHala CBSI3M C MOIYJIEM M 3alloJHEHNE
MoJjieil CTPYKTYpPhl OMMCAHUS MOIYJS 3HAUYeHUSIMU II0 yMojdaHuio. Hiske mpuBomSTCS 3HAUYEHMS,
KOTOPBIMU JaHHAasl GYHKIIUSI MHALTMAPYET I10JIsI yKa3aHHOI CTPYKTYPHhI:

hnd->size=sizeof(TLTR43);

//T1o yMo4aHuIo BCce TMHNU YCTaHABIUBAIOTCS HA BXO,
hnd->IO_Ports. Port1=0;

hnd->I0_Ports. Port2=0;

hnd->I0_Ports. Port3=0;

hnd->I0_Ports. Port4=0;

hnd->StreamReadRate=15000; // I[To yMo14aH1IO YacTOTa BBIOAYM IIPU TOTOKOBOM BBOIEe — 15 kI'11

//TlapameTpsl RS485 nmo ymomuaHuio:

hnd->RS485.FrameSize=8; // 8 6ut B Kanpe

hnd->RS485.Baud=2400; // Ckopoctb 06MeHa — 2400 6ox

hnd->RS485.StopBit=0; // 1 crom-6utr

hnd->RS485.Parity=0; // TIpoBepKa Ha YETHOCTh OTK/IIOYEHA

//MHOXWUTeIN TaiiMayTOB:

hnd->RS485.SendTimeoutMultiplier=10; // MBOXUTEb TaiiMayTa epemaun - 10 Mc
hnd->RS485.ReceiveTimeoutMultiplier=10; // MHoxurens Taiimayta mprema - 10 mc

// PexkuMBI CHHXPOMETOK I10 YMOTYaHUIO

hnd->Marks.SecondMark_Mode=0; // Pexxum ceKyHI0if METKU - BHY TPEHHSIS
hnd->Marks.StartMark_Mode=0; // Pexxum meTku «CTAPT»-BHYTpeHHAS

IIpy MHMLMANU3alIUU Bce MOasl MIeHTHUdDUKAUUMOHHON cTpyKTypbl Modulelnfo 6ynyT comep:kaTb
TOJIBKO «\O»

Bosspamaemoe 3HaueHne: Ko ommbOku. Ecim “0” — QyHKIMS BhIIOMHMIACE 0€3 OIIOO0K
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®opmar: INT LTR43_Open(PTLTR43 hnd, DWORD net_addr,
WORD net_port, const CHAR *crate_sn, INT slot_num)

ITapameTpni:

- hnd - ykazarenp Ha cTpykTypy onucanus Monyis (tun PTLTR43)

- net_addr - cerenoii anpec LTR-Cepsepa B popMate 32-x 6uTHOTO O€33HAKOBOTO IIeyioro. Ecan
ip-anpec «a.b.c.d», To mone net_addr = (a<<24)|(b<<16)|(c<<8)|(d<<0). Hanpumep, net_addr
o anpeca 127.0.0.1 Oymer BwITISAOeTh ciaemyrommMm obpasom: 0x7F000001. Heobxommmo
IIOMHHTbH, YTO BCE€ KOMITOHEHTHI ajipeca TOJIKHBI MMETh 3HaUeHUe, He mpeBocxomsiiee 255. Ecnn
LTR-cepBep 3amymieH Ha TOM Ke KOMITbIOTEpe UYTO M MOJIb30BaTelbCKasl IpOrpamMma, TO B
KadecTBe CEeTEeBOI'0 alpeca MOXHO MCITONIb30BaTh KoHCTaHTY SADDR_DEFAULT.

- net_port — cereBoil mopt LTR-Cepepa. Ecniu LTR-cepBep 3amyuieH Ha TOM Xe KOMIIbIOTepe
YTO U TOJIb30BaTeNIbcKasl MporpaMMa, To B KauecTBe net_port Mo>KHO MCITOJIb30BaTh KOHCTAHTY
SPORT_DEFAULT.

- crate_sn — cepuiHBI HOMep KpeiiTa (He Mmoayasa!!!).

- slot_num — HOMep ci10Ta, B KOTOPOM PaCIIONIOKeH MOIYb (Hymepauus ¢ edunuuyot!)

Onucanue: DyHKIMA OTKphIBaeT WHTEepPEUCHBLIA KaHal CBI3M C MOJIYJIEM, BBHIIIOTHSIET
HeoOXoIMMbIe TIPOBEPKHU, a Takke cunmThbiBaeT 13 [1I13Y mMomynst ero mneHTUOUKAIMOHHYIO 3aIliCh.
Ilocne paboThl (YHKIIMM B  COOTBETCTBYIOIIMX TIOJSX CTPYKTYpPhI OIMCAHWS MOMIYJs OymyT
HaXOIWThCS: BepCHsl yIpaBJisirolleil rmporpamMmbl AVR, mara co3maHust yIpaBIsiiolneil mporpaMMBbl
AVR, nms1 Monyns u cepuiiHbIIT HOMEpP MOIYJISL.

Bosspamaemoe 3Hauenme: kon ommbOku, Thmm INT. Ecmmm “0” — ¢yHKums BBITOTHWIACH 0e3
omubok. Eciu Bo3Bpalaemoe 3HadueHue paBHO —10, TOo 3TO HmpenynpexneHue, YTo MHTePeiCHBIA
KaHaJl y>Ke OTKPBIT. TeM He MeHee (PYHKIIMST BHIMOJHWIACH YCIIEIIIHO U MOXKHO TPOAOJIKaTh paboTy.
OnHako pajbHeiIass pabora MOOyJIsI MOXET OBITh HEKOPpPEKTHOI. PekoMeHmyeTcss pa3oOpaThCcsl B
NpUYMHAX MpeaynpexXneHNs 1 3aKpbITh OTKPBITHIN paHee KaHal.

®opmar: INT LTR43_IsOpened(PTLTR43 hnd)

ITapameTp: hnd — ykazaTtenb Ha cTpyKTypy ommcanus Momyns, Tun TLTR43

Onucanue: QyHKIN IT03BOISIET OTCIEXKUBATL COCTOSHIE COENUHEHNS C MOIYJIEM: €CIIN
BO3BpalllaeMblil pe3yabTaT oTandeH oT 0, To coeTUHEHUS HET.

Bo3Bpamaemoe 3Hauenne: Ecim “0” — mHTEpdEiiCHBIN KaHA CBSI3U C MOJIYJIeM CO3I0aH 1 OTKPHIT.
Ecnu 3HaueHne HeHYJIEBOE - KaHAJI He CO3IaH

®opmar: INT LTR43_Close(PTLTR43 hnd)

ITapamerp: hnd — ykazatens Ha cTpykTypy ommcanns Mony:st, Tnn PTLTR43

Onucanue: BrmonasieT 3aKpbITUC HHTGpCbCfICHOFO KaHaJla CBA3M C MOOYJEM IIPpMHYIUTCIBHYIO
OCTaHOBKY TI€HCpallui CCKYHIOHbLIX MCTOK. 9Ty d)YHKL[I/IIO CJI€OYCT BbI3bIBATH BCEraa II€pEn
OKOHYaHUEM pa60TbI C MOAOYJIEM.

Bo3epamaemoe 3Hauenue: Kon ommOku, tum int. Ecim “0” — dyHKIms BImonHMIack 6e3 ommbok
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3.2.2 @OyHkuuu 1 KOHGUTYpauH MOIYJIs

®opmar: INT LTR43_Config(PTLTR43 hnd)

ITapamerp: hnd — ykazatens Ha cTpykTypy ommcannsg Mony:is, Tvn PTLTR43

Onucanue: GyHKIUA Iepenadyd MOIYII0 KOHPUTYpaLMOHHOM MHPOPMALIK, OIpeaeIeHHON paHee B
MOJISIX CTPYKTYpPHI ommcanud Monyisd. Mudopmanmsa o HallpaBIeHUSIX JIMHAN HOPTOB BBOLA-BBIBOIA,
mapaMmeTpax RS-485, o KkoHdurypanumm MeETOK 3arpy>kaeTcss B OINEPAaTUBHYIO IaMThb
MUKPOKOHTpoJIepa Monyisa. Ilepen WCIionb3oBaHWEM STONM (PYHKIMHU IO CTPYKTYPBI OIMCAHUS
MOIYJIS TOJDKHBI OBITH 3allOJIHEHBI TpebyeMbIMU 3HaueHUAMHU. OOMeH TaHHBIMUA C IIOPTOM BBOIA-
BbIBOIA, mepemadyy maHHbIX Mo RS-485, a Taxke reHepanuio BpeMeHHbIX MeTOK cienyer
OCYIIECTBIISITh MOAbKO NOCAE 8bINOAHEHUS IMOT PYHKUUU.

Bo3Bpamaemoe 3Hauenne: Kon ommbkuy, Tvn int. Ecim “0” — dyHKIMS BeInoHWIACH 0€3 OIMbO0OK

3.2.3 @yHKuuu BBOAA-BBHIBOJA

®opmar: INT LTR43_ReadPort(PTLTR43 hnd, DWORD *InputData)

ITapamerpsi: hnd — ykazarenb Ha cTpykrypy onucanus monyiss PTLTR43;

* OutputData - yKazareJib Ha 32-0MTHOE CJIOBO, MOKa3bIBalolllee YPOBEHb CUTHAJIOB
Ha KaXX10M 13 BXOIHBIX JUHUI

Onucanue: BoimonHSeT yTeHre 3HAUYEHUII CUTHAJIOB C JIMHUN TOPTOB BBOHA-BbIBOIA MomyJs. Ilis
BBIIOJIHEHUSI ATOM oIllepalid HeobXoouMo, 4TOObI MHTEpecyIolue IOPThl OBLIM HACTPOEHBI Ha
BXOJl. B npotusHOM citydyae MHGOpMAIMI O 3HAYEHNUSIX CUTHAJIOB Ha JUHUSX 3TUX MOPTOB OyIeT
HeBepHoil. [locime paboTwl GyHKIIMM 3HaYeHHWe, ampecyemMoe ykasatenem QOutputData, comepxur
nHQOPMAIIIO O CUTHAJIaX, CYMTAHHBIX CO BXOIOHBLIX JIMHWI MHOPTOB BBOIa-BhIBOJaA. IlompoOHee o
¢dopMaTe 3TOro 3HaYeHUsA cM. B /1@B€ 4.4. nactosmero PykoBozicrsa.

Bo3epamaemoe 3Hauenue: Kon ommOku, tum int. Ecim “0” — dyHKIms BIMoaHMIACH 6€3 ommboK

®opmar: INT LTR43_StartStreamRead(PTLTR43 hnd)

ITapametp: hnd — ykaszatenb Ha cTpykTypy omucannsg Monyiasa PTLTR43;

Onucanue: 3amyckaeT IOTOKOBOe (HeNpepbIBHOE) YTeHUWE 3HAYeHWM CUTHAJIOB C JIMHUKM ITIOPTOB
BBOMA-BbIBOMa Monynas. [T BBITIONHEHWS 3TOM oIlepallid HeOOXOMWMO, YTOOBI MHTEpECYIoIne
nopthl 66 HacTpoeHbl Ha BXOJI. B mpotmBHOM ciiydae mHDOpMAISI O 3HAYEHUSIX CUTHAJIOB Ha
JIMHUSIX 3TUX MOPTOB OyIeT HeBEPHOIA.

Monynb HauHeT BBIIABaTh MaKeThl JaHHBIX C YaCTOTOM, onpenensieMoii mojeM StreamReadRate
CTPYKTYpBl ommcanmst Monyis. IlogpoOHee O HelpepblBHOM YTeHMM OAHHBIX cM. B T 4.5
HacTosiero PykosoncTsa.

Bo3epamaemoe 3Hauenue: Kon ommOku, tum int. Ecim “0” — dyHKIms BeImonHMIach 6e3 ommbok
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®opmar: INT LTR43_Recv(PTLTR43 hnd, DWORD *data, DWORD *tmark,
DWORD size, DWORD timeout)

ITapamerp: hnd — ykazatens Ha cTpykTypy ommcannsg Monyiass PTLTR43;
*data — ykazaTeslb Ha MACCHB C BXOIHBIMU JaHHBIMM;
*tmark — ykazarenb Ha MacCHB ITOJTyYeHHBIX CEKYHIHBLIX MeTOK 1 MeToK CTAPT;
size — KOTMYeCTBO CJIOB TaHHBIX B 3allpallliBaeMOM MacCHUBE;
timeout — BpeMs1 MWITUCEKYHIaX, B TeUeHUE KOTOPOTo QYyHKIMS OyIeT OXKUIATh
MOTYyYeHNST 3aKa3aHHOTO KOJIMYECTBa CJI0B

Onucanue: BrimonHsIeT moaydeHne MaccrBa CJIOB M3 MOMYJsST pa3MepoB size . IlomydeHHBIe clioBa
Ipu BeIXOIe M3 GQYHKIIMM COomep:KaTc B MaccuBe, agpecyeMoM ykazaTeiaeM data. Ykazarenb tmark
anpecyeT maccuB, comepxammii MeTKu (cekyHmHble 1 CTAPT), ecau TakoBble OBUIM ITOJTYYEHEI.
Ecau 3jieMeHTBI 3TOro MaccHBa He MCIOJb3YIOTCS B IporpaMme, TO B KayecTBe 3HAYeHHs
napaMerpa tmark moxno ucmoanzoBats NULL. Ilapamerp timeout ompenenseT Bpems B
MWIIMCEKYHOaX, B Te€UeHe KOTOpOro GyHKIIMs OymeT oXXuaaTh IOTYyYeHNT 3aKa3aHHOTO KOJINYeCcTBa
cnoB. Eciim TpebyeMoe KOIMYECTBO MOJTYyYeHO IO MCTeYeHUs TaliMayTa, TO (YHKIIMS 3aBepllaeTcs
HeMeIeHHO. Eclin mo mcreyeHny TaiiMayTa He OBLIO MOJTYy4YeHO TpebyeMoe KOJIWYECTBO CJIOB, TO
dyHKIMS BCce paBHO 3aBepiarcs. Bo3spalaeMoe 3HaueHMEe (GYHKIIUA — 3TO MOy YeHHOE KOJIMIECTBO
cinoB oT momyist. Ecim ke Bo3BpalllaeMoe 3HadYeHHe OTPHUIIATEIbHO, TO 3TO CBHUIETEIBCTBYET 0O
olMOOYHOM 3aBepllieHMU. B »ToM ciyyae ciaenyer WASHTUPULMPOBATHL OIIMOKY (YHKIUEH
LTR43 GetErrorString(). HNannyoo GyHKIHMIO [ETeCOOOPA3HO WCIOIb30BaTh NP MOTOKOBOM
BBOJIe C IIU(MPOBBIX JIMHUIA.

Ilpumeuanue: Onucanue smoii pyuxyuu coomeemcmeyem onucarnuro Qyukuyuu LTR_Recv()
bubauomeku kpeiim-koumpoanepa ltrapi.dll.

Bosspamaemoe 3Hauenme: Eciam 3HaueHme mnonoxuTeabHoe mwim (0, TO OHO COOTBETCTBYET
KOJIWYECTBY CJIOB, TIPUHATHIX OT Monyias. Ecau oTpuiiaTenbHOe, TO OHO IMpeNcTaBiisieT co00i Koo
OLINOKM.
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®opmar: INT LTR43_ProcessData(PTLTR43 hnd, const DWORD *src, DWORD *dest,
DWORD *size)

ITapameTpni:

hnd - yka3sarenb Ha cTpykTypy onucanus monyiss PTLTR43;

*Src — ykasarejlb Ha MacCHB C MCXOIHBIMHU CJIOBAaMM NAaHHBIX, MOJYYEHHBIMU U3 Momynsa. Kaxkmas
mapa CcJIOB COIEPXKUT COOTBETCTBEHHO 16 crapmmx u 16 Miuamimmx OUT 3HaYeHUd,
CUMTAHHOI'O C IIOPTOB BBOIA/BBLIBOJIA.

*dest — MmaccuB chOpMUPOBAHHBIX 32-O0UTHBIX CJIOB JaHHBIX

*size — yKa3aTeJib Ha KOJIMUYECTBO CJI0OB TaHHBIX B MAaCCUBE

Onucanue: BrIonHsIET IPOBEPKY LIEJTOCTHOCTH JaHHBIX, IIOCTYIAIOIINAX IIPU TOTOKOBOM YTE€HUN
M3 TOPTOB BBOIA/BBIBOMA, a Takke (OPMUPYET TOTOBBIE 32-OMTHBIE CJIOBA, COOTBETCTBYIOIIIME
CUMTAHHBIM 3HaueHusIM LHUPpoBbIX JuHUA. O dopmaTe caoB mnoapobHee CM. B ONMCAHUU
OIHOKPATHOTO YTE€HMS U3 IIOpTa BBOIA/BBIBOIA, B [/1aBE 4.4. nacrosiiero Pykosoncraa.

ITpu TOTOKOBOM YTEHHMH I10JI30BATEI0 HEOOXOIMMO CAMOCTOSITENIHLHO MTOIyYaTh CIOBa-IaHHbIE U3
momynsi mpu momornn dyHkumu LTR43 Recv(), a 3arem mepenaBarh TOJNydYeHHbIE IAHHBIE
oyukimu LTR43 ProcessData(), mocne paboTbl KOTOPOil MaccuB, ampecyeMblii ykaszaTeleMm
*dest, OymeT conepxkarb cdopMupoBaHHbe 32-6uTHBIE cioBa. Ilapamerp *size mpu Bxome B
GYHKILMIO yKa3blBaeT Ha pa3Mep MCXOQHOTO MacCuBa, IPU BbIXode M3 (YHKUUU — BBIXOMHOTO.
IMTogpobHee O HEMpepbIBHOM YTEHWM [OAHHBIX M, B YaCTHOCTH, O IpUMEHEHMH (QYHKIUU
LTR43 ProcessData() cm. ro. 4.5 Hacrosiero PykoBoncTsa.

Ecnu ¢yHKIms BeIgBISET c60il B ITOCIEI0BATENIBHOCTH 3HAYEHNI CUETUYNKA OTIIPABISIEMBIX CIIOB-
TAHHBIX, TO €€ BBLIMOJIHEHNE HEMEIJIEHHO TIPEPHIBAETCS M BO3BPAIIAETCI KO OIIMOKH.

Bo3epamaemoe 3Hauenue: Kon ommOku, tum int. Ecin “0” — dyHKIms BImonHMIach 6e3 ommbok

®opmar: INT LTR43_StopStreamRead(PTLTR43 hnd)

ITapameTpsi: hnd — ykazarenb Ha cTpykTypy onucanus Monyisa PTLTR43;

Onucanue: OcTaHaBIMBaeT IIOTOKOBOe (HEIPEpPHIBHOE) UYTeHWE 3HAYEHMiI CUTHAJIOB C JIMHUA
IIOPTOB BBOMA-BHIBOIA MOIYJISL.

Bo3Bpamaemoe 3Hauenue: Kon ommbky, Tin int. Ecnm “0” — yHKIMA BeInodHWIACH 6€3 OIMO0K

®opmar: INT LTR43_WritePort(PTLTR43 hnd, DWORD OutputData)

ITapamerpsi: hnd — ykazarenb Ha cTpykrypy onucanus monyiss PTLTR43;
OutputData - 32-6utHoe cnoBo, Onpenensiollee YPOBEHb CUTHAIA HA KaXIOii U3
BBIXOIHBIX JIMHAN

Onucanue: BRIMOMHSIET OJHOKPATHYIO 3alMch 32 OMTHOIO CIOBa MTaHHBIX B MOPTHI BBOIA-BLIBOIA
Monynd. iag Toro 4roOBl HYKHBIE YPOBHM CHUTHAJIOB IIOSBMJIMCH Ha COOTBETCTBYIONIIMX JIMHUSX
BBOIA-BBEIBONIA, HEOOXOOUMO, YTOOBI 3TN JIMHUN 606U HacTpoeHBI Ha BBIXOJI. B mpoTnBHOM ciryyae
3HaueHWe CUTHajla Ha 3TUX JUHMIX He u3MmeHutcd. O dopmare mapamerpa QOutputData cwm.
nonpoOHo B r/1aBe 4.2. vacrosiero Pykosoncrtsa.

Bo3spamaemoe 3Hauenne: Kon ommbky, Tvn int. Ecnm “0” — yHKIMS BeInomHWIACH 0€3 OIMO0OK
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®opmar: INT LTR43_WriteArray(PTLTR43 hnd, DWORD *QutputArray,
BYTE ArraySize)

ITapameTpni:

- hnd - yxazarens Ha cTpykTypy onmcanus monyis PTLTR43;

- OutArray - Ykazarenb Ha MaccuB 32-OMTHBIX CJIOB NaHHBIX, MOIJIEXAIIMX OTHPaBKe B MOPTHI
BBONIa-BbIBOMa MomyJs. CroBa BBIBOISTCS B TOPTHI  IOCIENOBATENbHO, C
MUHUMAaJIbHO BO3MOXHBIM HHTEpBajJoM BpeMeHM s cuctembl LTR. Kaxnoe
CIOBO B MaccuBe aHajornyHo TmapameTpy OutputData mig  byHKImMm
LTR43_WritePort().

- ArraySize — KonunyectBo ameMeHToB Maccua QutputArray. MoxeT npuHUMAaTh 3Ha4eHUsI OT 1 10
255.

Onucanue: BrmomnHsier BbIBOA 32-OMTHBIX 27eMeHTOB MaccuBa QutputArray B mopThl BBOga-
BeIBOMa Monyis. st Toro 4roObl HyXXHbIe YPOBHHU CHUTHAJOB IIOSIBWJIMCh Ha COOTBETCTBYIOIIUX
JIMHUSIX, HEeOoOXOOMMO, 4YTOOBI MHOPTHI, COOTBETCTBYIOILIME 3TUM JHHUSM, OBLIM HACTpOEHHI Ha
BBIXOJ/I. B npotuBHOM ciydyae 3HauyeHWE CHUTHaja Ha 3TUX JUHMSIX He uaMeHurcs. IlompobHee o
BBIBOJIE MaccuUBa CM. B I'J/laB€ 4.3. HacTosiero PykoBoncTaa.

Bo3spamaemoe 3Hauenne: Kon ommbky, Thn int. Ecim “0” — yHKMS BeInogHWIACH 0€3 OIMOOK

3.24 @OyHkuuu nas GopMHPOBAHUSA CEKYHAHBIX METOK

®opmar: INT LTR43_StartSecondMark(PTLTR43 hnd)

ITapameTpnl:
- hnd - ykazarens Ha cTpykTypy onmcanust Mmonyas tuia PTLTR43

Onucanue: BoITTomHSIET 3a1TyCcK reHepalui CeKyHIHOM METKU.

Bo3epamaemoe 3Hauenue: Kon ommbOku, tum int. Ecim “0” — dyHKIms BbImoaHMIach 6€3 ommbok

®opmar: INT LTR43_StopSecondMark(PTLTR43 hnd)

ITapameTpsr:
- hnd - yxazarenn Ha cTpykTypy ommcanusg Mmonyad tuna PTLTR43

Onucanue: BomonHser OCTAHOBKY I'€Hepallui CEKYHIHOMA METKHU.

Bo3BpamaemMoe 3Hauenne: Kon ommbky, Tin int. Ecim “0” — dyHKIMS BeImogHWIACH 0€3 oIMOOK

®opmar: INT LTR43_MakeStartMark(PTLTR43 hnd)

ITapameTpsr:
- hnd - ykazarens Ha cTpykTypy onucanusg monyias tuna PTLTR43

Onucanue: BeimonHaseT ogHOKpaTHYIO TeHepanmio MeTKn «CTAPT».

Bo3spamaemoe 3Hauenne: Kon ommbky, Tvn int. Ecim “0” — yHKmS BeimoHWIACH 0€3 OIMbOoK
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3.2.5 @yukuunu ynpapieHus narepdeiicom RS485

®opmar: INT LTR43_RS485_Exchange(PTLTR43 hnd, const SHORT *PackToSend,
SHORT *ReceivedPack,
INT OutPackSize, INT InPackSize)

ITapameTpsr:

- hnd - ykxazarens Ha cTpykTypy omucanusg Mmonyad tuna PTLTR43

- *PackToSend — Maccus cioB Ha nepenauy u3 QutPackSize cios. B kaxknom ciioBe 3HaYaImMm
SIBJISIIOTCS OT 5 mo 9 muammmx 6ut (B 3aBucuMoctd OT Tonist RS485.FrameSize omucarens
MOyJist);

- *ReceivedPack — MaccusB pasmepom B InPackSize cnoB, B KoTopblli OymeT 3ammcaHbI
NpUHATHIE ciioBa o RS485;

- OutPackSize — xonn4ecTBO CIIOB B OTHpaBIsIEeMOM IT1akeTe, nuara3oH 3HadeHuit - 1..10 (ot 0 mo
256 mpu paboTe ¢ IpOIIMBKOi1 1.6 1 BhIIIIE);

- InPackSize — xonnuecTBO CI0B B MPUHUMAEMOM ITaKeTe-TIOATBEPXKIEHUM, NUaNa30H 3HAYeHUIi-
1..10 (ot 0 ;o 256 npu paboTe ¢ NPOIIMBKO 1.6 U BEIIIE);

Onucanue: BremonHgeT 06MeH JaHHLIMU IO TTpoToKony RS-485. IlakeT ciioB, 2J1eMeHTHI KOTOPOIO
coorBeTcTBYIOT »3ieMeHTaM MaccuBa PackToSend[], B xomuuectBe, paBHoM InPackSize
MoCJIeNOBATEIbHO OTIpaBseTcs Mo nHrepdeiicy RS485. 3ateM Moayib oKrugaeT OTBETHOIO MaKeTa-
noaTBepxkaeHusa. KoimyecTBo ¢a0B B 3TOM MakeTe NOKHO ObITh paBHO InPackSize. ITonydeHHbIe
cnosa 3ammchiBatoTcss B MaccuB ReceivedPack[]. Ilpomecc ormnpaBieHus mmakeTa orpaHW4YeH ITO
BpeMeHM MpOoTpaMMHO 3aJaBaeMbIM TaliMayToM (mpum pabore ¢ mpommBkoil mo 1.15).. Ecim B
TeueHne 3TOTO TaliMayTa OTIIPaBUTh BCE CJIOBA MaKeTa He ymajoch, paboTa (PyHKIMM 3aBeplIaeTCs
COOTBETCTBYIOILIell ONIMOKO. AHAJTOTMYHBIM 00pa3oM MCHOJb3YeTCS TaliMayT IIpu IpueMme
BXOIsIIEero makeTa. Ilpm 3ToM, ecau 3a yKa3aHHBIM TaiiMayT He OymeT mpuHATH Bce InPackSize
MaKeToB, TO (PYHKIIMS BEpHET OLINOKY.

Bonee mogpo6Ho 06 0o6MeHe maHHBIMU IT0 MHTepdeiicy RS-485 npu momomm monyis LTR43 cum. B
rsiaBe 6 uHacrosero PykoBoacrsa.

Bo3spamaemoe 3Hauenne: Kon ommbky, Thn int. Ecim “0” — dpyHKmS BeImogHWIACh 0€3 oImMbOoK
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®opmar: INT LTR43_RS485_ExchangeEx(PTLTR43 hnd, const SHORT
*PackToSend, SHORT *ReceivedPack,
INT OutPackSize, INT InPackSize, DWORD flags,
INT *ReceivedSize)

ITapameTpsr:

- hnd - ykxazarens Ha cTpykTypy omucanusg Mmonyad tuna PTLTR43

- *PackToSend — Maccus cioB Ha nepenauy u3 QutPackSize cios. B kaxknom ciioBe 3HaYaImmMmn
SIBJSIOTCS OT 5 mo 9 muammmx 6ut (B 3aBucumoctv oT nojisi RS485.FrameSize omnucarens
MOJyJIsA);

- *ReceivedPack - Maccus pasmepom B InPackSize cioB, B KoTopwlii OymyT 3ammcaHbI
npuHATHIEe cioBa mo RS485;

- OutPackSize — KonnuecTBO CJIOB B OTIpaBJsSIeMOM I1akeTe, nuarna3oH 3HaueHuii — 1..10 (ot 0
o 256 mipu paboTe ¢ MPOIIMBKO 1.6 U BEIIIE);

- InPackSize — KonuuecTBo €I0B B MPUHUMAaeMOM MaKeTe-TOATBEPXKIEHNH, THana30H 3HaYeHU-
1..10 (ot 0 oo 256 mpu paboTe ¢ NpoIIMBKOi1 1.6 1 BhIIIIE);

- flags — ®naru, onpenensrolye nopeneHne GyHKIMN.

- ReceivedSize— B maHHOI IepeMeHHOI COXpaHSIETCSI peajabHO IIPUHSITOE KOJIMYECTBO CIIOB.

Onucanue: BromonHgeTr o0MeH HaHHBIMM IO TIpoTokony RS-485. B ommmume ot yHKUINM
LTR43 RS485 Exchange(), dynkumst mosBonmsieT o6paboTaTh CHTYallMio, €CIA B OTBETE
npunrio MeHbine cioB, yemM InPackSize. B stom ciydae ¢dyHKIMS He Bo3BpallaeT OIMMOKY, a
coxpansieT B MaccuB ReceivedPack Bce nmpuHsaThIe ciioBa 1 Bo3BpalaeT B nepeMeHHoii ReceivedSize
peaJbHO TIPUHSITOE KOJTMYECTBO CIIOB.

B cnyugae, eciu B N-oM IIpuHATOM clioBe OymeT ommmMOKa YETHOCTH WUIM Kanupa, (PyHKIIUST BepHET
ommbKy, Ho coxpanuT nepsble N-1 ciioB B BeixogHo# MaccuBs 1 3ammiieT N-1 B ReceivedSize.

Tak Xe (QYyHKIIUS TTO3BOJSIET OCYIIECTBISATH OOMEH, IMPU KOTOPOM KOHeIl NMPUHMMAEMOTrO MaKeTa

OIpeNeIeTCs 110 MPEBBIIIEHNIO TaiMayTa MeEXIY MPUHATHIMU ciioBaMu. I 3TOro HeoO0XOIMMO
nepenath ¢uiar LTR43_RS485_FLAGS_USE_INTERVAL_TOUT.

BHuMaHHe: IS KOPPEKTHOM pabOThI IIpH IIpreMe HEeIIOJTHOTO Kaapa HeobxoaruMa Bepcrsl IIPOIIMBKI
AVR ne maimxe yem 1.16. Ilng npensinyineit Bepcun, ecan 1o RS485 npumeT He MOTHBINA MakeT, TO
KOHTpoJIIep OyIeT oKuaaTh IIpUX0oaa OKOHYaHMS 10 cOpoca KOHTpoJLIepa.

BOBBpﬂI[lﬂCMOC 3HAYeHHe: KOJ OIIUOKHU

®opmar: INT LTR43_RS485_SetResponseTout(PTLTR43 hnd, DWORD tout)

ITapameTpsr:
- hnd - yxazarens Ha cTpykTypy ommcanusg Mmonyad tuna PTLTR43
- tout — ITOoCTOSTHHAS COCTaBJISIIONIAs TaiiMayTa Ha IIpreM oTBeTa 1o RS485 B MunmcekyHmax

Onucanue: OyHKIMSI ycTaHABIMBAET MOCTOSHHYIO COCTABJISIIOLIYIO TaliiMayTa Ha oTBeT mmo RS485.
ITocTosiHHAs cocCTaBiISIOLIAsl MOXET OBITH YCTAHOBJIEHA TOJILKO B ClIydae, €CJIM BepCHUS IMPOIIUBKHU
KOHTpoJIepa Moayasi He MeHblle 1.6 (B IpoTuBHOM ciaydae ¢YHKIOUS BepHET OIIMOKY
LTR_ERROR_UNSUP_BY_FIRM_VER).

BosnpamaeMoe 3HaYeHHe: KOJ OIINOKMN
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®opmar: INT LTR43_RS485_SetIntervalTout(PTLTR43 hnd, DWORD tout)

ITapameTpsr:

- hnd - ykxazarens Ha cTpykTypy onucanus Mmonyad turna PTLTR43

- mks_tout — MakCMMaJIbHO HOITYCTUMBIM MHTEpBaJl CJIeJOBaHMS MeEXIy ciaoBaMu 1o RS485 B
MuKpocekyHaax (ot 1750 mxc mo 63750 Mkc).

Onucanue: OyHKIMS YCTaHABIMBAET MAKCHMAaJIbHO HONMYCTUMBIA WHTEpBajl CIeIOBAaHUSI MEXIY
ciaoBamMu o RS485. IlpeBblllleHNe 3TOro MHTEpBaja CUMTAETCs IMPM3HAKOM KOHIIA Kalpa, €CId B
dYHKUNUIO LTR43 RS485 ExchangeEx() ObLIT repead daar
LTR43_RS485_FLAGS_USE_INTERVAL_TOUT. B npoTuBHOM ciydyae IaHHBIA TaiiMayT He
yuuTbiBaeTcd. B oTimume oOT Opyrnmx TaliMayToOB, MOAHHBIM TaliMayT YCTaHABJIMBAaeTCI B
MUKpoceKyHnax. OIHaKO pealibHO 3HaUeHMe YCTaHaBIUBaeTcs ¢ marom 250 MKC ¢ OKpyTJieHHEM B
0O0JBILIYI0 CTOPOHY.

DyHKIMST DOCTYMHA TOJBKO €CJIM BepCHUsl TPOIIMBKU KOHTpoOJUIepa MOIyJsi He MeHbine 1.6 (B
npotuBHOM ciydae pyHkums BepHeT ommbky LTR_ERROR_UNSUP_BY_FIRM_VER).

Bo3Bpamaemoe 3HaYeHHe: KOI OIIMOKM

®opmar: INT LTR43_RS485_SetTxActivelnterval PTLTR43 hnd, DWORD start_of_packet,
DWORD end_of_packet)

ITapameTpnl:

- hnd - ykazartenb Ha cTpykTypy onmcanust Mmonyas tuia PTLTR43

- start_of_packet — unrepBan BpeMeHu nepen nepenaveii makera no RS485, B reueHue kotoporo
MOIYJb aKTUBUPYET MepenaTunK a0 Imepegaun naHHbiX (o1 0 Mxc mo 63750 MKc).

- end_of_packet — nHTepBas BpeMeHM Mocie 3aBeplleHus rnepenadn maketa mo RS485, B Teuenue
KOTOPOTO MOJYJIb OCTaBJIsIeT aKTUBHBIM Itepenatyuk (ot 0 Mxc mo 63750 MKc).

Onucanue: PyHKIMA yCTaHABIMBAET MHTEPBAJLI BpEeMEHM IIepel M IIOCie Ilepedayd IakKeTa
IIaHHBIX, B T€UEeHWE KOTOPHIX MOOYJb BKIIOUAeT ITepedaTunK. JlaHHbIe MHTepBaIbl yCTaHABINBAETCS
B MUKpoceKyHIax. OmHaKo peaJbHO 3Ha4YeHME ycTaHaBIMBaeTcd ¢ maromM 250 MKC ¢ OKpyTJIeHeM B
6omnpiyro cropony. [lonpobHee cM. r1aBy 6.3.
ITo-ymomuanuto 3Ti MHTepBaIbl paBHBI ) MKC.

DyHKIMSI OOCTYIIHA TOJBKO €CIM BepCcUsl IIPOIIMBKM KOHTpoJUIeEpa MOAYJId He MeHble 1.6 (B
npotuBHoM ciaydae Gyakimg BepHeT ommoKy LTR_ERROR_UNSUP_BY_FIRM_VER).

B03BpamaeM0e 3HaYeHHe: KOJ OIIUOKMU
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3.2.6 ®Oyukuunu aas padorsl ¢ [III3Y moayas

®opmar: INT LTR43_Read EEPROM(PTLTR43 hnd, INT Address, BYTE *val)

ITapameTpsr:

- hnd - yka3arens Ha cTpykTypy omucanus monyis tuna PTLTR43;
- Addres - agpec saueiiku I1I13Y, U3 KoTopoil cenyeT cYUTaTh OAT;
- *yal — yka3areyb Ha CUNTaHHOE M3 YKa3aHHOM STYEUKN 3HAUYEeHNE

Onucanme: BrimonHser ureHue 6aiita M3 SYeiikd Mmonb3oBaTenbckoro II3Y ¢ ampecowm,
ompenenseMbIM napaMmeTpoM Address.

Bo3Bpamaemoe 3HaueHne: Koj ommbky, Tvn int. Ecim “0” — dyHKIMA BeInoaHWIACH 6€3 OIMO0K

®opmar: INT LTR43_WriteEEPROM(PTLTR43 hnd, INT Address, BYTE val)

ITapameTpsr:

- hnd - yka3zarens Ha cTpykTypy onucanus monyis tuna PTLTR43;
- Addres - agpec saueiiku I1I13Y, u3 KoTOpoii cienyeT CYUTATh OAT;
- val — 6aiiT, KoTOpHIii cienyet 3amucaThb B I1TI3Y

Onucanue: Brmomasger 3ammck Oaiita B sg4Ueiiky mnonb3oBatenbekoro II3Y ¢ ampecow,
omnpenenseMbM mapameTpoMm Address.

Bo3BpamaemMoe 3Hauenne: Kon ommbky, Tvn int. Ecim “0” — dpyHKIMS BeImogHWIACH 06€3 oImMbOoK

®opmar: LPCSTR LTR43_GetErrorString(INT Error_Code)

ITapameTphi:
-  Error_Code — xon ommbku;

Onucanue: Bo3ppaliaeT cTpoKy, OIKMCHIBAIOLIYIO OIIMOKY, cooTBeTCTBYIoIYIO Kony Error_Code

BosBpamaemoe 3HaYeHHe: CTPOKA, COOTBETCTBYIOIIAS JTaHHOMY KOIY OLIMOKHI

Bammanme!!! Crnenyer He IyTaTh TUITBI JAHHBIX: CTpyKTypa ormcaHust Monmyis (tmrm TLTR43) n
YKA3ATEJIb ua ctpykTypy onmcanus monyist (turm PTLTR43).
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4 Opranu3anus oOMeHa JaHHBIMH C IOPTAMH BBOJa-BbIBOAA.

4.1 Koundurypanus JMHUIA BBOAa-BbIBOAA
Kaxnplii u3 4-X OPTOB BBOIA-BLIBOAA MOXET OBITh HACTPOEH KaK Ha BXOI, TaK U Ha BBHIXOLL.
Ilepen ooMeHOM MHGOpPMAaIEl HEOOXOIUMO ONpeNeINTh HarpaBJieHus JIMHUI TTopToB. Eciu aToro
He cruenarb, oOMeH NTaHHBIMU OymeT HeKOppeKTHBIM. OmpeneneHne HalpaBleHWA JUHWIA TOPTOB
BBOJA-BBIBOA OCYILECTBJISAETCS NPY TOMOILM 3allOJHEHUS COOTBETCTBYIOIIMX IIOJNEA CTPYKTYPHI
OTMCaHMsS MOJIYJIS M TIociIenytomero Bbzosa dyukuuu LTR43 _Config().
CrpykTypa ommcaHuss Momyis coumepxkut mnonctpykrypy I10O_Ports, ompeneneHHyro
clenyIonmmM oopa3oM:

struct

{
INT Portl; // HanpaBneHue nuHuin BBOHda/BbiBOga rpynmsl 1 (I01-I08)
INT Port2; // HanpaBneHue nuHUW BBOQA/BbiBOAA rpynnsl 2 (I09-I016)
INT Port3; // HanpaBneHue nuHun BBOHda/BbiBOga rpynnbel 3 (I017-1024)
INT Port4; // HanpaBneHue nuHUi BBOOA/BbiBOmA rpynnbel 4 (I025-I032)

} I0 Ports;

B Tabauiie ykazaHO cOOTBEeTCTBUE (PM3NUECKUX JTUHUI BBOIA-BBIBOMIA TIOPTAM:

Tabmmma 1
I'pymma CooTBeTCTBYIOIIEE TIOTE JIvam
nonctpykTypsl 10_Ports
1 Portl 101-108
2 Port2 109-1016
3 Port3 1017-1024
4 Port4 1025-1032

st Toro 94To6Bl HacTpouTh Kakoi-mnbo mopT Ha BXOIl, Hy>XHO HpucBOUTH 3HaueHUe «0»
cooTBeTcTBYOLIEMY MO0 HoacTpyKTyphl 10 _Ports. 1151 Toro 4ro6b6l HACTPOUTH KaKOU-110O0 MOPT
Ha BBIXO]/I, Hy>KHO IPMCBOMUTDH 3HaUYE€HME «1» COOTBETCTBYIONIEMY MO0 oAcTpYKTYyphl 10_Ports.

ITpumep KoHPUTypaly IIOPTOB BBOIa-BhIBOIA:
TLTR43 conf; // O0BsIBISIEM TIEPEMEHHY IO — 9K3EMILISIP CTPYKTY PhI

conf.1O0_Ports. Port1=0; // Tlopt BBOma-BHIBOAA 1 HACTPOEH Ha BXO
conf.1O_Ports. Port2=1; // TlopT BBOma-BhIBOAA 2 HACTPOEH Ha BHIXOJ
conf.I0_Ports. Port3=1; // TlopT BBOHa-BBIBOAA 3 HACTPOEH Ha BHIXOJ,
conf.1O_Ports. Port4=0; // Tlopt BBOma-BhIBOAA 4 HACTPOEH Ha BXOJ

ITociie onpeneneHns Moyei CTPYKTYPhI B COOTBETCTBHHM C KeJIa€MBIMIA HAIPaBJIEHUAMMI JTMHUI
BBOJA-BBIBONA ClienyeT o0s3atenbHO BoizBath ¢yHkumio LTR43 Config() mnsa toro dto6bI
rnepenarb 3Ty WHGOPMALMIO YIIPABJISAIOLIEN MpPOrpaMMe MOXYJs, KOTOpass HAaCTPOUT IIOPTHI B
COOTBETCTBUM ¢ Tpebyemoli KoHurypaumei. Iasg Hamiero mpuMepa BbI30B (PYHKIIMM BBITJISIIAT
cnenytommM obpazom: LTR43_Config(&conf).

HanomuuMm, uro dbyukims LTR43 Config() wcnonb3yercst He TONBKO JUISI OTpPEIeNeHUs]
HaIpaBJIeHUsI JUHWIA BBOJA-BBIBOIA, HO W IS KOHPUIYPUPOBAHMA MHBIX (DYHKIMIA MOLYJIS. DTO
BCErna HYXHO MMETh B BHUIY M CIEIUTH 32 COCTOSTHMEM IIOJIE CTPYKTYPHI OIMMCAHUS MOIYJIS,
KOTOpble He  3aTparMBajJiiCh  Tepel  NaHHBIM  KOHKPETHBIM  IpMMEHEHHEM  (PYyHKINAN
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LTR43 Config(), moroMy uTO WX 3HAUEHUS TOXe OYIdy 3arpy>KeHbl B TaMSITh MOIYJISI TIPH BBI30BE
9TOI PYHKIIUN.

4.2 3anuch 32-0UTHOTO CJIOBA B BHIXOJHBbIE MOPTHI MOIYJIsA.

Ilns1 3amicy clioBa MaHHBIX B OPTHI BBOma-BhiBoga Monyist LTR43 mpenHasHaueHa GyHKIMS
LTR43 WritePort(). llapamerp OutputData nipencrasisier co6oii 32-6UTHOE CIOBO, KaXKIbIiA OGUT
KOTOPOTO OIpeelisieT 3HaueHWe CUTHAJIa IJIsi COOTBETCTBYIOIIEH JTMHUM BBOHA-BbIBoga. buter 0..31
nmapamerpa OutputData coorBercTBytoT nuHMSM BBoma-BbiBoma [101..1032. 3naueHue Outa “1”
COOTBETCTBYET YPOBHIO JIOTMYECKOM eIWHUIILI Ha COOTBETCTBYIOWIEH aumHMM, 3HadeHume ‘07 —
YPOBHIO JIOTYECKOTO HYJIS.

Hanpumep, ecny Bce TMHUM BBOJA-BHIBOJA CKOH(MUTYPUPOBAaHBLI KaK BHIXOIHBIE, TO MOCIIE
Boi3oBa ¢yHkn LTR43 WritePort(&conf, 0x4518AF03) Ha HUX yCcTaHOBATCS CJenyIOIIUe
YPOBHU CUTHAJIA:

Tabaumna 2
JInnusa YpoBens | JIunusa Yposens | JIunus VYposens | JIunus YpoBeHns
CHTHaJa CHTHaJa CHTHaJa CHTHaJja
101 1 109 1 10 17 0 10 25 1
102 1 10 10 1 10 18 0 10 26 0
103 0 10 11 1 1019 0 10 27 1
104 0 10 12 1 10 20 1 10 28 0
105 0 10 13 0 10 21 1 10 29 0
106 0 10 14 1 10 22 0 10 30 0
107 0 10 15 0 10 23 0 10 31 1
108 0 10 16 1 10 24 0 10 32 0

Ecnu kakwe-mnb6o mopThl ObUTM CKOHGWTYpPHUPOBAHBI Ha BXOH, TO YPOBEHb CUTHalIa Ha
COOTBETCTBYIOIIMX MM JIMHUSIX BBOJA-BBHIBONA HE M3MEHWMTCSl HE3aBUCHMO OT 3HAYeHMsI TapameTrpa
OutputData.

4.3 3anuch MmaccuBa 32-0MTHBIX CJIOB B MOPTHI MOIYJIs.

It Toro utobnl mociemoBarenbHO BbIBecT MACCHB ciioB B mOpThI BBOHA-BHIBOIA
MOIyJNis, cienyeT Bocronb3oBatbess (yHkumein LTR43 WriteArray(). Crosa, momiexariye
BBIBOMY, IOJDKHBI OBITH 3amucaHbl B MaccuB QutputArray[], ykasarenb Ha KOTODBIN SIBJISIETCS
napametpom ¢yukiuu LTR43 WriteArray().  Tlapamerp ArraySize momkeH comepxkaTb
KOJINYECTBO CJIOB, KOTOphbIE HEOOXOIMMO BBIBECTH B IOPTHI. 3HAUeHUe 3M020 napamempda O00ANCHO
Obtmb He 6Gosee 255. BeiBon OyIneT IMpOM3BOOWTHLCS B MOCIEIOBATENILHOCTA OT CJIOBAa C MJIAIIINM
nHaekcoM MmaccuBa OutputArray[] x cioBy co crapmmm MHIEKCOM. BbIBOm ClOB B TOpPTHI OymeT
MPOM3BEIEeH ¢ MUHUMAJIBbHO BO3MOXHBIM IJIsI TaHHOW CUCTEMBI MHTEpBaJOM (IIPUMEPHO 85 MKC).
Hamnpumep, 4ToOBI BBIBECTH MAacCHB CJIOB Array, Hy>KHO BBITIOJTHUTD CJIeNYIOLIe TeCTBUS:

- Omnpeneants MaccuB. Hanmpnmep,
DWORD Array[5]={ 0x76A1CD54, 0x1C, 0x45CB7A, 0x1, 0xFF259031 }

- [Mpumenuts pynkumo LTR43_WriteArray(&conf, Array, 5)
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ITpu BBIBOIE B MOPTHI MUKPOKOHTPOJIJIEP OCYLLECTBIISAET IIPOBEPKY MPABWILHOCTHA JaHHBIX,
NPUILEIINX B MOIYJAb W3 KpeilT-KoHTposuiepa. Eciu oOHapyKeHO HapylleHHe LEJTOCTHOCTH
TaHHBIX, MHKPOKOHTpOJIEp BhichbUtaeT oumbky u o¢yukuus LTR43 WritePort() wm
LTR43 WriteArray() saBepiiaercs ¢ COOTBETCTBYOIIEN OMMOKOA. B ciydyae ycremHoro Bpiojia
dysKMg Bo3ppamaet “0”.

4.4 UYrtenne 32-0MTHOrO CJIOBA M3 MOPTOB BBOJAA-BbIBOIa MOAYJIA.

I171sT 9YTeHUsI CUTHAJIOB ¢ JIMHUIA ITOPTOB BBONAa-BbIBOMIA, HACTPOEHHBIX Ha BXOI, MpeIHa3HaYeHa
dbyukms LTR43 ReadPort(). Tocne BoimonHenus GyHKIMKM mapamerp-ykasarens *InputData
OymeT ampecoBaTh 32-0MTHOe 3HaUYeHMe, CYNTaHHOE M3 MOpTOB Momyns. Dopmar mapameTpa Takoit
3Ke, KaK | JIJISI BBIXOJHOTO CJIOBA, T.€. KaXKIBIid OMT OIpedesieT ypOBeHbh CUTHAJa COOTBETCTBYIOIIEH
JWHUY BBOIa-BbIBoma. Hampumep,

DWORD WordFromPort;
LTR43_ReadPort(&conf, &WordFromPort);
ITocne Bemonnenus ¢yukiuu nepeMenHas WordFromPort 6ynet comep:kath cuuTaHHOE 3HAUCHUE.

4.5 TIlorokoBoe (HempepbIBHOE) YTEHHE JAHHBIX U3 OPTOB BBOAA-BBIBOIA MOJYJIS.

[1pu MOTOKOBOM BBOJIE€ CUMTHIBaHKME 3HAUEHMIA TMHIIA BBOJA-BBIBOIA M OTIIPaBKa CJI0OB JaHHBIX B
KpeiT-koHTpoep u [1K mpon3BoauTcs HEMpPephIBHO C 3aaHHOM YaCTOTOMA.

YacToTa BbIIauM JaHHBIX IIPY IIOTOKOBOM BBOJIE OIpeeseTcs 3HaueHUeM IOJIs
StreamReadRate ctpykTypsl onucanus monyis. Jduamason yactoT — ot 100 I'p ;o 100 000 I'm.
I[Mepen cTapToM MOTOKOBOTO uTeHMe Heobxonumo BeimonauTh dyHkuuo LTR43 Config().

Crenyer UMeTh BBUJY, YTO YACTOTa BBIJAYM JAHHBIX UMEET TUCKPETHBIN Irana3oH 3HaYeHUiA,
nostomy oyuakuust LTR43 Config() cama onpenenur 6ivkaiiiiiee BO3MOKHOE 3HAYEHIE K
TpebyeMoMy MoJIb30BaTeeM 1 moakoppekTupyet moje StreamReadRate cTpykrypbl onvcanus
Momysist. Takum o6paszom, rocie Boimonuenus byukimu LTR43 Config() none StreamReadRate
CTPYKTYDPBI OIIMCAHUSA MOLYJIS OYIET CONEPKATh pakmu4ecKyro 9acTOTy BbIIAa4M JaHHBIX.

[MoTokoBeIit BBOT 3amyckaercst dyukiwmeit LTR43 StartStreamRead().

B ciiydae MOTOKOBOTO BBOJA CUMUTHIBATH MACCUBBI CJIOB JAHHBIX M3 MOIYJISI HEOOXOIUMO IIpU
nomouw Gyukuuu LTR43 Recv().

Buumanue! Ipouecc motokosoro BBoga maHHbIXx HE SIBJISIETCS a6comoTHO CMHXPOHHBIM!
IIpy BBHIMOTHEHWM TIpoIlecca BO3MOXKHBI KojeOaHWs meproma cbopa HTaHHBIX B IIpelreiax
MUKDPOCEKYHIBI. BBIOOp YacTOTHI BHIIAYM TAHHBIX OIpeIeseTcss KaK KOHKPETHON 3amadeii, Tak U
osicTponeiictieM IIK, mnpuMeHsemoro misg o6paboTkKM W OTOOpaXkeHHWsl JaHHBIX. Ecin
owicTponeiicteue 11K HemocratouHo, TO OH He OymeT ycreBaTh oOpabaTeiBaTh (0TOOpazKaTh,
3aNMCBIBATh U T.JI.) TIOTOK JAHHBIX, COOMpPAaEMBIX ¢ OOIBIION YacTOTON. I103TOMY 111 TIOJTHOLIEHHOM
paboTHI cleqyeT BHIOMPATh ONTUMAJBHYIO YacTOTY BBIIAYM, ONPENENIIEMYIO 3aJadaMu 00paboTKA
IAHHBIX 1 OBICTpOIelicTBEM KOHKpeTHOTO TTK.

Kak roBopmiioch BBILIE, IJIsI cTapTa HEMPEPBHIBHOIO YTEHMS NAaHHBIX C MOPTOB BBOMIA/BLIBOIA,
Heobxonumo mpuMmennTh GyHkumio LTR43 StartStreamRead(). 3atem npu momornu dyHKIum
LTR43 Recv() ciemyer NIMKIMYECKH CUMTHIBATH MACCUBBI JAHHBIX, TOCTYMAOIINE U3 MOIYJIS.

[MonyunB TOPIMIO JTaHHBIX, Heobxomumo BeI3BaTh GyHkimioo LTR43 ProcessData() mna
MPOBEPKU LIEJIOCTHOCTHU MOTOKA JaHHBIX U IJ1s1 GOPMUPOBAHUS KOHEUHBIX 32-OMTHBIX 3HaueHUi. Tak
KaK TOPTHl BBOJA/BBIBOJA B CyMMe coiepxKaT 32 JMHHMKM BBOJA-BbIBOJA, TO KaXKIO€ CUMTAHHOE
3HaUeHUe TepenaeTcss ABYMS CJIOBaMM IaHHBIX. DTO CBS3aHO C TEM, 4YTO, B COOTBETCTBUM C
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nHTepdeiicom cucteMbl LTR, Kaxkmoe clIoBO MOXeT IlepelnaTh TOJAbKO 16 6UT maHHBIX. TakuM
obpasom, dyakiust LTR43 Recv() moimkHa CUMTHIBATH YABOEHHOE YKCIIO CIIOB-TAHHBIX U3 MOIYJIST
II0 OTHOIIEHUIO K XKeJlaeMOMY KojamdecTBy 32-OMTHBIX ciioB. Kaxkmas mapa caMIUIOB comepXutr 16
crapmx ¥ 16 Miaammux OUT CYMTAHHOTO U3 TOPTOB 3HAYEHUS, MPUYEM SJIEMEHTHI C YETHLIMU
MHIEKCaMU coaepxkaT crapiide 16 OMT 3TOro 3HayeHUs, a C HEYETHbIMU — MJianmme 16 our
(uHOekcalusl ¢ HyJIsSI) . YKa3aTelb Ha CUMTAHHBII MacCUB JaHHBIX HOJDKEH IepemaBaTbcsl ¢yHKIIMU
LTR43 ProcessData() (mapamerp *src). [Ipu Bei3oBe 3TOi (YHKIMM Mapamerp *size mOIKeH
YKa3bIBaTh Ha pasMep UMEHHO 3TOr0, HCXOAHOT0, MACCHBA.

IMocne Bemonuenus ¢yukumn LTR43 ProcessData() Gymer chbopMupoBaH BBIXOTHOMN
MacCUB, COIepXKALIii TOTOBbIe 32-OMTHBIE HaHHBIE. DTOT MAacCUB ampecyercs mapamerpoMm *dest.
Pasmep ororo MaccuBa BABOE MeEHbINEe, 4YeM pasMep HcxomHoro. Ilostomy  QyHKIMSA
LTR43 ProcessData() cama namenur 3HaueHne, aipecyeMoe rmapaMeTpoM *size, u mociie paGboTsl
GYHKIMKA 3TOT mapaMeTp OymeT yKasblBaTh Ha 4YMCIIO, PaBHOE pasMepy BBIXOIHOIO MacCuBa, T.€.
MOJOBMHE pa3Mepa MCXOTHOTo MaccuBa. JpyrmMm ciaoBamw, mocie paboTel GYHKUWM 3HAYEHHE,
ampecyeMoe *size, yMeHbIIIAeTCS BIBOE.

OnHOBpeMEHHO ¢ (OPMUPOBAHMEM BBIXOJHOTO MacchBa (YHKIMS BBITTOJHSIET ITPOBEPKY
LIEJIOCTHOCTH JAHHBIX B KMCXOIOHOM MAacCCHBE IIyTEM IIPOBEPKM 8-OMTHOTO ITOCIIENOBATEIHLHOTO
cuyetunka cjoB. Ecim mocienoBaTeabHOCTh 3HAUEHWI CYETUMKA HapylleHa, QYHKIVS HeMeEIIEHHO
3aBepIIAeTCs C OLIMOKOM.

PaccMoTpuM miprMep mociIe1oBaTeIbHOCTH JEMCTBHIA IIPH TTIOTOKOBOM BBOJIE JaHHBIX M3 IIOPTOB
BBOIA/BBIBOJA MOIyJs. Ilpenrmonaraercs, 4To 3K3eMIUISP CTPYKTYphI ommcaHust Mmonyis conf yxe
CO311aH, a TAKXKE MHbIE TTapaMeTPhl MOLYJIS YKe CKOHOUTYPUPOBAHbI.

/* OnpenesnsieM MacCHUB, B KOTOPBIA OyIeM CUMTHIBATh «CHIPbIe» HaHHbIE U3 MOOYJs: */

DWORD SourceArray[1000];
/* OnpenelisieM MacCUB, B KOTOPHIA OYIyT 3aIlICaHbl TOTOBEIE 32-0MTHBIE TaHHBIE */
DWORD DestArray[500];
DWORD size // onpenensier pasMep KaK BXOIHOI'O, TaK U BIIOCJIEICTBUN BBIXOIHOT'O MAaCCUBOB

/* 3amaHue 9acTOTHI BhIMAUYM JaHHBIX. B Hammem npumepe 10 kIl */
conf.StreamReadRate=10000;

/* BpI3biBaeM (GyHKIMIO KOHOUTYpAUH MOLYIsT  */
err=LTR43_Config(&conf);
if(err) return (err);

/* CtapTyeM IIOTOKOBBIM cOOp HaHHBIX ¢ YacTOTOM Bhimaun cioB 10 xl'm. */

err=LTR43_StartStreamRead(&conf)
if(err) return (err);

size=1000;
/>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k*******************

Ecnn TpebyeTcs, To yciioBye LUK
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Fesfe e e e e st sfestestestestestestesteste st st st sk sk sk sk s s s stk sttt stk stk sk skoskoskoskoskoskoskokokolotototolokolokolololokotokokokek

/* Tonyyaem nopuuto u3 1000 cnoB naHHbIX B MaccuB SourceArray|[]. TaiimayT — 2 ¢ */
LTR43_Recv(&hltr43, SourceArray, NULL, size, 2000);

/*1anee Bui3piBaeM ¢yHKImio LTR43_ProcessData() */

err=LTR43_ProcessData(&conf, SourceArray, DestArray, &size);
if(err)

{
LTR43_StopStreamRead((&conf);

return(err);

}

/* Tlocne paboTsl dyHkiu MaccuB DestArray[] OyneT conepxkaTh rotToBbie 32-OUTHBIE CIOBa, a
3Ha4YeHMe IIepeMeHHOi size 6yner pasHO 500 */

[/ e e st stestesheske ke s sk stesfeshe ke ke sk sk st sfesheske ke sk sk st sfesheshe ke sk sk stesfesheske ke sk sk stesfesteske ke sk sk stesfesteskeskosk sk skesteskokok

O0paboTka, oToOpaxKeHe TaHHBIX.

Ecim Tpe6yeTc;1 — BbIXO M3 IIUKJIa
e e e s st st sfeshe e s sk st st sheshe e s sk st st sfeske ke s sk st sfe sfeske s sk sk st sfesfeske st sk st st sfesheskeste sk sk stestesteoskoskosk skosteotokokokek /

/* OcTtaHaB/IMBaeM IIOTOKOBOE UTeHIE M3 IIOPTOB BBOIA-BhIBOIA */
err=LTR43_StopStreamRead((&conf);
if(err) return(err);

/* Tlpomomkenue paboTel ¢ MomysieM */
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5 @opmupoBanue MeTOK.

Mogayns LTR43 mo3BoisgeT reHepupoBaTh cHeliMajbHble CHUTHaJBl - BpeMeHHble MeTku, -
KOTOpbIe MOTYT BBIBOIMTLCS Ha OIpeJleleHHble JUHUM BBIXOOHOTO pa3beMa MOIYIS C ILIeJblo
CHMHXpOHM3alMU paboThl Bceil KpeiiTopoii cucteMbl LTR, a Takke HeckoinbKux cucteM. Kpome Toro,
MOIYJb BBICHUIAET B KPEUT-KOHTPOJJIEp CHelMalIbHble ITaKeThI-KOMAHObl BPEMEHHBIX METOK.
IlonpobHee o MeTkax cM. B rimaBe 8.3.3 mokymeHrta «KpeiitoBas cmctema LTR. PykoBomcTBO
TIOJIb30BATEIIST».

5.1 Kondurypauusg ceKyHAHBIX METOK.

CekyHOHass MeTKa TeHepUPYIOTCS C MeproaoM 1 ¢ U MOXeT ObITh CKOH(UI'YpHpOBaHA KakK
BHYTPEHHSAS, BHYTPEHHSS ¢ TPAHCJAANMEH HA BBIXOJ 11 BHEIIHSAA.

Buyrpennsia cekyanaasg metka HE BBIBOIUTCS na nmuamio 2 «CEKYHIHAS METKA»
pazbeMa Monynsd. Ho execekyHmHO MomyJieM B KpeUT-KOHTpoJLIep IMepenaeTcs CIOBO-KOMaHIa
crienagbHOro (popmaTa, MHIUIMpPYIOIee, YTO IIPUIIIa CeKyHmHas MeTka. Kaxkmas Takas KoMmaHIa
oOpabaThIBaeTCs CepBEPOM, M CYETUNK CEKYHIHBLIX METOK cepBepa MHKpeMeHTupyeTcsa B monynb T
KOMaHJIbl He nocmynarwm.

BHyTpeHHsI ceKyHIHAass MeTKa C TPaHCJAsANHMeHd Ha BBIX0J aHAJIOTWMYHA BHYTPEHHEN (CM.
npeIblnylmii ab3alr), Ho, KpoMe IIOCBUIKM KaXXOyI0 CEeKyHIY B KPEHT KOHTPOJUIEP CIeIHUaTbHBIX
KOMaHJI, MpOMCXOAUT momada mmiynbca Ha juHmio 2 «CEKYHJIIHASI METKA» BbIXOmHOTO
pazbeMa MOIYJs. DTOT CHUTHAJI MOXKET WCIIOIb30BaThCs IJIS CHUHXPOHM3ALMU pabOTHl IPYyTHUX
MOMYJIEN KPEUTOBOM CUCTEMBI MJIN HECKOJIBKMX KPEUTOBBIX CHCTEM.

BHemHssa cekyHanasa Mmerka cuutbiBaetcs ¢ jauHnu 2 «CEKYH/IHAA METKA»
pa3zbema Moaynsa. CoOCTBeHHas reHepals CEKYHIHBIX METOK B 9TOM cjlydae MOIyJieM He
nponspoautcs. [1o mpuxomy Kaxkmoro uMmyJjbca Ha YKa3aHHOM JIMHUAM aIlliapaTrypa MOIYJIs
BBICBUIAET B KPEUT-KOHTPOJLJIEp CIEHUATbLHYI0 KOMaHIYy, OIPeNeISIoNIyio CEKYHIHYIO METKY.
CyeTunK CeKYHIHBIX METOK IIPA 3TOM MHKPEMEHTUPYETCS aHATOTUIHBIM 00pa3oMm.

s BBITIOMHEHUST KOHQUTYpalluy CeKYHIHON METKM He00X0aUMO TOJKHBIM 00pa3oM
3aII0JIHUTh COOTBETCTBYIOIIME MOJISI CTPYKTYPhI OIIMCAHUS MOAYJISI Iiepe]l BBI30BOM QYHKIIUN
LTR43 Config(). Tun cekynntoii metku onpenensiercs rnoiem Marks.SecondMark_Mode
CTPYKTYPBI OIMCAHUS MOIYJISL.

CooTBeTcTBUE 3HAYSHUS T10JIS1 peXKMaM F'eHepallii CEeKyHIHOM METKU:

— LTR43_MARK_MODE_INTERNAL (0) — BHyTpeHHSI;

— LTR43_MARK_MODE_MASTER (1) — BHyTpeHHSS ¢ TpaHCASIMEN Ha BBIXO;
— LTR43_MARK_MODE_EXTERNAL (2) — BHelIH;

Hanpumep, njis KoHGUTYpany CeKyHIHOM MeTKHM KaK « BHYTpeHHSIST ¢ TpaHCsIIueit Ha
BBIXOI» HYKHO BBITIOJTHATH CIIEIYIOIINE TeHCTBHS:

TLTR43 conf;

conf.Marks.SecondMark_Mode=1;
LTR43_Config(&conf);

Harmomunm, aro dyukims LTR43 Config() ncronb3yeTcst He TOIBKO ISt OTIpeIeIeHIS
METOK, HO M JIJIsl KOHPHUTYypHUPOBAaHUS WHBIX GYHKIMIA MOIYJIA. DTO BCeTaa HY>KHO MMETh B BUILY U
CIIEIUTL 3a COCTOSTHMEM IT0JIei CTPYKTYphl ONMMCAHWs MOIYJS, KOTOpble HE 3aTparMBajiiCh Iepes
TaHHBIM KOHKpeTHbIM TipuMeHenneM dyHkuuu LTR43 Config(), moromy uTo MX 3HaYeHUS] TOXE
OyIy 3arpy>KeHbl B TaMATb MOIYJISI IIPA BBI30BE 3TOM (YHKIINM.
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5.2 3amyck ¥ 0CTAHOBKA reHepalMy CEKYHIHBIX MeTOK.

Tlotst 3amycKa TeHeparmy CeKyHIHBIX MeToK cnyxuT dynkumst LTR43 StartSecondMark().
Iocie BbI30Ba 3TOM (YHKLIMM HAUMHAETCS FeHepalysi BHYTPEHHUX CEKYHIHBIX MeTok. IIpu 3ToM B
KPEIT-KOHTpOJUIep HAyHYT IOCTYNaTh CIeLUaJbHble CI0Ba-KOMAaHObl, WHAMLMPYIOLINE MPUXOL
KaKI0I METKHU, ¥ CYeTUMK CEeKYHIHBIX METOK cepBepa OyIeT exXeceKyHIHO MHKPEeMEHTUPOBaThcs. B
cllyyae BHYTpPEHHEH CEeKyHIHON METKU ¢ mpaHncasuueli Ha ébixod HAYHETC Takxke (GOPMUPOBAHUE
nmitynbcoB Ha auHun 2 «CEKYH/IHASI METKA» pa3zbeMa Moys.

s OCTAaHOBKM TeHepalMd CEeKYHIHBIX METOK IMpelHa3HaueHa (yHKLUs
LTR43 StopSecondMark(). Tlocne Bbi3oBa 3TOM (GYHKIMU TeHepalWsi CEKyHIHBIX METOK U
MOCTYIJIEHNE CIENUATBHBIX KOMaHI B KPEUT-KOHTPOJIJIED TIPEKPALLAETCS.

5.3 Kondurypauusg metrku «CTAPT».

B ommmune ot cexynnHoii MeTkn, MeTKa «CTAPT» renepupyercas OIJHOKPATHO. Kak u
cekKyHnHast MeTka, MeTkKa «CTAPT» Moxer OBITb CKOHUIypHpOBaHa KaK BHYTpPeHHSs,
BHYTPEHHSSI C TPAHCJSIIIHEH HA BHIX0J 1 BHEIIHAS.

Buyrpennsiga mMmetka «CTAPT» HE BBIBOIUTCA nHa nuaumro 1 «METKA CTAPT»
BBIXOOHOTO pa3beMa. Ho mpu reHepamm Metku «CTAPT» MomyimeM B KpeHT-KOHTPOJIIIED
mepenaeTcs CJIOBO-KOMaHIa CIelnadbHOTO (opMaTa, HHIMIMPYIOIIee, dYTO IIpMIIa MeTKa
«CTAPT». Kaxxnas Takas koMaHga oopabareiBaeTcs cepBepom, n cueTurk MeToK «CTAPT» ceppepa
MHKpeMeHTHUpyeTcsI B MOIyIb 3T KOMaHIBI He nocmynarnt.

Buyrpennsa merka «CTAPT» ¢ TpaHcasinmeidd Ha BBIXOJ aHAJOTrMYHA BHYTpPeHHeEMH (CM.
Opeabl Iyl ab3all), HO, KpOMe MOCHUIKM B KpPEUT-KOHTPOJUIEP CIEeIUaIbHOM KOMaHMObI, IIpU
reHepanyd MeTK TporcxonuT dopmupoBanre nMmiyiabca Ha nuaMA 1 «METKA CTAPT» pa3nema
MOIyJsd. DTOT CHUTHAJI MOKET WCIIOJIb30BaThCs MJISI CHUHXPOHHU3AIMM paboThl OPyrMX MOIyJei
KPEUTOBOM CUCTEMBI U NPYTUX KPEWTOB.

Buemusia merka «CTAPT» cuuteiBaercsa ¢ munun 1 «METKA CTAPT» pazbema Momysl.
CobctBenHas reHepanusa Metkd «CTAPT» B aToM ciiydyae MoayiaeM He npousBonutcs. [1o mpuxomy
pHelHeil MeTku «CTAPT» anmapaTypa MOIyJIsl BHICBLIAeT B KPEHUT-KOHTPOJLIEp CIIelaIbHOE
crnoBo-kKoMmaHIy. CueTunk MeToK «CTAPT» mpu 3ToM MHKpeMeHTUPYETCS.

g BeimonHeHns KoHurypauu MeTku «CTAPT» Heo6xonuMo IOKHBIM 00pa3oM
3aIl0JIHATh COOTBETCTBYIOLIME MOJISI CTPYKTYPhI OMMCaHUS MOIYJIS Iiepel BhI30BOM (PYyHKIINU
LTR43 Config(). Tun metku «CTAPT» onpenensiercs nonem Marks.StartMark_Mode
CTPYKTYPBI OMCAHUSI MOIYJIS.

CooTBeTcTBHE 3HAUYECHUS HOJISI pesKMMaM reHepaliy CeKYHIHOM MEeTKMU:
«0» — BHYTpeHHSI,

«1» — BHYTpeHHSIS ¢ TpaHCJISIeil Ha BBIXOI;

«2» — BHEIIIHSS.

Hanpumep, n1g koupurypammmn MeTku «CTAPT» kak « BHYTpeHHSISI ¢ TpaHCaSLMei Ha
BBIXOI», HYXXHO BBIIIOJHUTH CAEIYIOIINE NeACTBUI:

TLTR43 conf;

conf.Marks.StartMark_Mode=1;
LTR43_Config(&conf);

Hanomuum, uro ¢yskims LTR43 Config() ucrionb3yercs: He TOJIBKO IJIst ONIpe IeIeHNsT
METOK, HO U U1 KOHPUIYpUpPOBaHUS MHBIX QYHKUMI MOLYJIs. DTO BCerna HyKHO UMETh B BULY U
CIIEIUTh 33 COCTOSIHMEM II0JIel CTPYKTYphl OMMCAHWS MOMYJS, KOTOpble HE 3aTparuBajiCh IEpe]
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TaHHBIM KOHKPeTHbIM TipuMeHeHreM ¢yHkumn LTR43 Config(), motomy 9To WX 3HaUeHUS TOXKE
OyIy 3arpy>KeHbl B TaMSATb MOLYJISI IIPA BBI30BE ITOM (YHKIINM.

5.4 3anyck ogHokpaTrHoii reHepanuu MeTkKu «CTAPT».

Ins 3amycka OJJHOKPATHOWM renepaumn metku «CTAPT» cayxur dyHKIms
LTR43 MakeStartMark(). Ipu BeI30Be 3TOM (GYHKIMHU armaparypa MOIYJsl CTeHEPUPYET METKY.
B cnyuae BHyTpeHHeil MeTku «CTAPT» ¢ TpaHchsiueil Ha BBIXOI HPOM30OMIET TakKKe Bhlgada
nMmnyibca Ha auao 1 «METKA CTAPT» pasbema monynsa. Ecnu koHurypamuys IpenrionaraeT
BHelHIOI0 MeTKy «CTAPT», To Momynb aBTOMaTUYECKM OTCIIEXKUBAET IIOSBIECHHME MMIyJbca Ha
mmann 1 «METKA CTAPT» paswema Mmonyns. Kak u B ciydae coOOCTBEHHOI T'eHepally MOIYJIeM
BHyTpeHHell MeTkKu «CTAPT», nipu obHapy:KeHMU TIpUXona BHEIIHEH METKU B KpeHT-KOHTpOJJIep
BBICBLIAETCS CJIOBO-KOMaHa CIlelaJbHOro ¢opMara, KoTopast o6pabaTeIBaeTCs CEpBEPOM.

5.5 UYreHune 3HAYEHHA CYETYINKOB METOK.

3HauyeHUsI CYETUYMKOB, BXOISIINUX B COCTaB CepBEpa, MOKHO MPOYUTATh ABYMS CIIOCOOAMU: MpH
nomomn Gyukimu LTR43 Recv() m npu nomomm urenus mons Channel.tmark crpykrypbi
orncaHus Monyist. CUYeTYMKHA METOK, OPTaHM30BaHHBIE B CepBepe, SIBISAIOTCI 16-O0UTHBIMH.

MMapamerp *tmark ¢ynkunm LTR43 Recv() mocne ee BbI30Ba yKasbiBaeT Ha OOGHOBIEHHOE
3HaUYeHNe MaccuBa ¢ MeTKamMu. PazMmep maccuBa tmark momkeH ObITH paBeH pa3Mepy MaccuBa IS
nojyJeHus naHHbIx (mapamerp size dyukiuu LTR43 Recv()). Kaxmpiid anemeHT Maccusa tmark
COIEPKUT 3HAUEHMS CYETUMKOB KaK CEKYHIHBIX MeTOK, Tak 1 MeToK CTAPT Ha MOMeHT moy4yeHust
aJeMeHTa MaccuBa data ¢ aHaJTOTMYHBIM MHIEeKCcoM. Mianmue 16 6UT KaxkIoro sjieMeHTa MaccHhBa
tmark mnpencTaBiasioT coboii 3HaUYeHUe CUETUYMKA CEeKYHIHBIX METOK, cTapiuve 16 OuT — 3HaueHUe
cuetunka MeToKk «CTAPT». bomee mompobHO 0 ¢opmaTe 3TOro MaccmBa M paboTe ¢ HMM CM. B
mraBax 4.2.2 u 4.3.1.5 nokymenra “basoBas 6nbimoreka pabothl ¢ KpeiitoM LTR”. B mocienneii
peub unet o pyukuun LTR_Recv(), Ho maccus tmark nmeer Tot ke ¢popmMmar.

ITome Channel.tmark cTpykrypbl onmcaHus MOIYASI TaKKe COIEPKUT 3HAUEHUS cueTdynKa
MmeToK. Ilocne BhI3oBa 10601 QyHKIMM OMOIMOTEKM, oOpaliaroieics K Mooy, 3HaUeHUe STOr'0
monst obHoBisgeTcs. Muammme 16 OUT 3TOro 4mclia MPENCTaBISIOT CO00i 3HayeHUEe CUYeTYMKa
CEKYHIHBIX METOK, cTapiire 16 6ur — 3HaueHre cueTunka MeToK «CTAPT».

Ilpu evtnoanenuu pynxkyuu LTR43_Open() npoucxodum oOnyieHue cHem4ukos Kak
cekyHOubix memok, mak u memoxk CTAPT. To ke camoe peanm3oBaHo B Monyisix LTR41 n LTR42.
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6 OOmen nannbiMu no nHTepdeiicy RS-485.

6.1 Kondurypuposanue nurepdeiica.

Monyns LTR43 mosBonsier ocyliecTBIITL oOMeH HMHMOpMalMeil Mo acCUHXPOHHOMY
naTepdeiicy RS-485. I1pu 3ToM Monysib paboTaeT B peskriMe MacTepa: MOoCie OTIPAaBKHU MakeTa CJIOB
OH OXHMIAeT MOATBEPXKIEHUSI, KOTOpOoe TaKxKe IpencTaBiiseT coboil makeT cioB. KonudyecTBo cios
(Ha ypoBHe mMHTepdelica 3TO Kadpbl) KaK B BBIXOZHOM, TaK M BO BXOJHOM IIaKeTaX, 3aJaroTCs
MPOTrPaMMHO.

Hng koHGUTrypupoBaHus uHTepdelica NpenHasHadeHa IHoacTpykKrypa RS485 crpykryphl
omcannss Monyns. Ilomst 5Toif TOACTPYKTYPHI IIOJTHOCTBIO OIPENeNIsIIOT IapaMeTphl paboThI
nHTepdeiica: hpopMmaT Kagpa, CKOPOCTb 00OMeHa, HaJIM4Ke IMIPOBEPKU YeTHOCTH, KOJTMYECTBO CTOM-OUT
" TaiiMayThl. Hioke TIpuBoIUTCS onmmcanue Imoeit monctpykTypbl RS485:

struct

{
INT FrameSize; // Kon-Bo 6ut B Kagpe (5-9)
INT Baud; // CkopocTb obMeHa B 6opax
INT StopBit; // Kon-Bo cTtonm-6ur
INT Parity; // BKnw4yeHne 6uTta YeTHOCTHU

INT SendTimeoutMultiplier; // MHoXuTenb TawMayTa OTMNPaBKMU
INT ReceiveTimeoutMultiplier; // MHOXMTenb TaWMayTa npueMa MNOOTBEPKOEHUS
} RS485; // CtpykTypa ona KoHdurypauum RS485

Tab6auwa 3

Tlone OnucanHue

FrameSize Omnpenenser dopmaT Kaapa npyu obMeHe gaHHBIX 1o RS-485.
I[TapameTrp MOXeT MIpMHMMAThL 3HadyeHHMe OT S5 oo 9, dro
COOTBETCTBYET KOJMYECTBY 3HAdallux OUT B Kaape oT 5 mo 9
COOTBETCTBEHHO

Baud Ckopoctb obOMeHa B 6Oomax. 3HaueHUe IapaMeTpa OMpereiseT
OMTOBYIO CKOPOCTh OOMEHa HAaHHLIMH. MUHHMMAaJIbHOE 3HAa4YeHHE —
2400 o6ut/c. CkopocCTh [OJKHA ITOOOMpaATbCS I10Jb30BaTEIEM B
3aBACMMOCTH OT KOHKPETHBIX yclIoBMiI paboThl wuHTepdelica
(HampuMep, UCXOIs U3 NJIMHbI JTUHUM)

StopBit KonmuectBo cTom-61MToB B Kanpe. 3HAYEHN HapaMeTpa:
«0» — 1 cTom-6wmT;
«1» — 2 cTom-6uta

Parity BximoueHue u onpeneneHne pexxuMa IMPOBEepKU YeTHOCTH. 3HAUCHUE
rmapamMmeTpa:

«0» - IpoBepKa YeTHOCTH OTKITIOUYCHA;

«1» — yeTHas TIpoOBepKa;

«2» — HevyeTHasI IIPOBepKa;

Ecnm mpoBepka 4eTHOCTHM OTKIIOYEHa, TO OUT YETHOCTH He
mobaBisieTcsl B KOHeIl Kanupa. Ecim mpoBepka BKIIIOUEHa, TO ITOCIIe
3HAYAIIMX OWT KaXXIOro MCXOMIAIIero Kaapa mobaBisieTcss OuUT
YETHOCTH, a Y TIPUHAMAaeMbIX KalpOB OUT YeTHOCTU aHAIN3UPYETCS.

B pexxume deTHOI TpoBepKHM OWT 4eTHOCTH paBeH «0» mpm

YE€THOM KOJIMNYECTBE €AMHUL N «1» TP HCUCTHOM.
B pexxriMe HeueTHOM TTPOBEPKU OMT YeTHOCTU paBeH «0» TPy HEYETHOM
KOJIMYECTBE eIUHUIL U « 1» MpU YETHOM.
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Send TimeoutMultiplier MHoOXUTeNb TaliMayTa OTIPaBKU OIpelnesisseT MaKCUMaJIbHOe BpeMs,
B TeUdeHUEe KOTOPOro MOIYab OyIeT MbITaThCs OTIPABUTL BCE KaIphl
makeTta. Ecau aToro cmemath He ymacTes, TO MO UCTeYeHUN TaiiMayTa
MOIYJdb BO3BPAaTUT OIIMOKY OTHpaBKU. TaiiMayT OTHpaBKUA paBeH
MPOU3BENECHNIO MHOXKUTEIS HAa KOJIMYECTBO KaJIpOB B OTIIPABISIEMOM
nakere, T.e. to= Send TimeoutMultiplier*N.
3nech to — 3HaUeHMe TaliMayTa B MHJJIMCEKYHIaX,
N — Konu4ecTBO C/10B (KaIpoB) B OTIIPABJISIEMOM IT1aKeTe.

3HaueHre TaiiMayTa, a CJedoBaTeJIbHO, M YKa3aHHOTO BBIIIIE
MpOU3BEAEHMS, HEe MOJKHO IIpeBBIIaTh 255 Mc. DTO clieqyeT UMeTh
BBUIY IIPY KOHGUTYpUPOBAHNN MHTEepdelica.

ReceiveTimeoutMultiplier | MHOXuTenb TaliMayTa mprieMa ompenesiseT MaKCUMalIbHOE BpeMs, B
Te4eHNe KOTOPOTO MOIYIb OymeT IBITaThCS IPUHSTH BCE Kalphbl
MakeTa IOATBepXaeHUs. Ecim 3TOoro crmenaTh He ymacTcs, TO TIO
HMCTEUEeHNN TaliMayTa MOJIYJIb BO3BPATUT OIIMOKY mpuema. TaiimMayT
TprieMa paBeH MPOU3BEIeHUIO MHOXUTEIST Ha KOJIMYECTBO KaapOB B
MIPUHAMAEMOM MaKeTe MTOATBEPXKICHUS, T.C. to=
ReceiveTimeoutMultiplier*N.
31ech to — 3HaUeHUe TaliMayTa B MHJJIMCEKYHIaX,
N — konmgecTBO ¢J10B (KaIpoB) B OTIIPABIISIEMOM MaKeTe.

3HaueHUe TailiMayTa, a CJedOBaTeJIbHO, M YKa3aHHOI'O BBIIIIE
MPOU3BEIEHUS, He MOJDKHO IIpeBBIIIATh 255 Mc. DTO cleayeT UMeTh
BBUIY NP KOHGUTYPUPOBAHUK MHTEepdelica.

Ipu BuizoBe dynkumu LTR43 _Config() Bce ykazaHHbIE BbIllIE yCTAHOBKK MHTepdeiica OymyT
3arpy>KeHbl B OTIEPATUBHYIO MaMSITh MUKPOKOHTPOJIIEPA.

Harmomuanm, uro dyskms LTR43 Config() ucmonb3yercst He TOIBKO ISt ONPEIeTeHNsT
napameTpoB umHTepdeiica RS-485, Ho m misg KoHGUTYpupoBaHMS WHBIX (PYHKIWI MOIYISA. DTO
BCeTna HYXHO MMeTh B BUOY M CICAUTh 3a COCTOSIHAEM TIIOJield CTPYKTYPhI OMMCAHUS MOIYJI,
KOTOpble HE  3aTparuBajiiCh Ilepel  JaHHBIM  KOHKPETHBIM  IIpUMEHEeHHWeM  (QYHKIIUN
LTR43 Config(), motomy uTo MxX 3HaueHUst TOXe OyIdy 3arpy’keHbl B MaMsITh MOJYJIsI IPU BBI30BE
9TOI PYHKIINN.

Buumanue!!! Bce kaapbl oTnpaBJisieMoro nakera H NIpHHIMaeMoOro nakeTa-noATBepPKIeHUA
JOJKHBI HMeTh OIMHAKOBBIN hopmart!

IIpuBenem npuMep KOHGUTY pallvy.
TLTR43 conf;

/* OnpeneneHue ApyTrUx Mojeil CTPYKTYpbl OMUCaHUsI MOIYJsT */

conf.RS485.FrameSize=8; // 8 3HavamuMx OUT B Kagpe
conf.RS485.Baud=4800; // Ckopoctb 0o0MeHa — 4800 601
conf.RS485.StopBit=0; /I '1 cron-6ur

conf.RS485.Parity=1; /] BkitoueHa «4eTHast» IpoBepKa YETHOCTHA
conf.RS485. SendTimeoutMultiplier =5; // MHOXUTeIb TaliMayTa OTIPAaBKU — 5 MC
conf.RS485. ReceiveTimeoutMultiplier =5; // MHOXUTENb TaliMayTa IprueMa — 5 Mc
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/* Tlocne 3amonHeHns TpebyeMbIX ToJIeil BhI3bIBaeM (PYHKINIO KOHPUTrypauun */

LTR43_Config(&conf);

LTR43 RS485 Exchange().

Hrke B Tabmurie 4:

6.2 OcymecTBleHHe 00MeHa TaHHbIMH o HHTepdeiicy RS-485.
g ocymiecTBiaeHns oOMeHa HaHHBIMU IT0 MHTepdeiicy RS-485 npennasHaueHa GyHKIUS
IMompo6HOe omucaHWe ITapaMeTpoB (QYHKIIMM TMpPUBEIECHO

Tab6aura 4

ITapameTp

Tun

Onucanue

hnd

PTLTRA43

Yka3zarenb Ha CTPYKTYpy OIMCAHUS MOIYJIS

*PackToSend

SHORT

Ykazarenr Ha MacChB CO CJIOBaMU, BXOISAIIMMU B
OTIIpaB/sIEMbII MakeT. DJeMEeHT MaccuBa ¢ MJIAIIIAM
MHOEKCOM OyIeT OTHOpaBjieH IIepBbIM. MakcuMajbHOe
KOJINYECTBO 3HAYaIIuX OUT B OTHpaBiseMbIX Kampax — 9. Ilpu
dbopmupoBaHuM KagpoB OUTHI, HE COOTBETCTBYIOIINE pa3Mepy
Kagpa, 3aJaHHOMY paHee MNpu KoHUTypamuy, OymyT
npourHoprupoBaHbl. CioBa, BXOISIIAE B MAacCuB, OymyT
nepenaHbl MUKPOKOHTPOJUIEPY MOIYJAS M OTIIPAaBJIEHBI IO
nHTepdeiicy RS-485 B mopsgnoke Bo3pacTaHMSI WHIEKCa
maccuBa PackToSend[]. OrtnpaBigeMblii makeT OyneT
colepKaTh KOJITYECTBO KaIpoB, COOTBETCTBYIOIIIEE
mapameTpy OutPackSize. Ecimu wmaccus PackToSend[]
COIEpXKUT OOJIbIIIee KOJIMUYECTBO PJIEMEHTOB, TO 3JIEMEHTHI, He
COOTBETCTBYIOIIE pasmMepy rakera, OoymyT
MPOUTHOPHUPOBAHBIL.

*ReceivedPack

SHORT

Ykazarenp Ha MaccUB, B KOTOpPBII OymyT 3aIMcaHBI CJIOBa,
MIPUHSITHIE MONYJIeM IIpU IIOJYUYeHUH MaKeTa-IMoATBePXKIeHNS.
DaeMeHTy MacCHMBa C MJIAIIIMM HHIEKCOM COOTBETCTBYET
TEPBBIA MOJIY YEHHBIN Kazp MaKeTa-TMOITBE PXKICHMS.
MaxkcumManabHOe KOJMYSCTBO 3HAYaIlllMX OWUT B MPUHUMAaEMBIX
kagpax — 9. Ilpu dopMmupoBaHuM KaapoB OUTHI, He
COOTBETCTBYIOILLIME pa3Mepy Kaapa, 3aJaHHOMY paHee IIpu
KoHpuUrypamum, OymyT mOpourHopupoBaHbl. IlomydeHHBIH
ImakeT Oymet colepxKaTh KOJIMYECTBO KaJIpos,
cootBeTcTByIolIee mmapameTpy InPackSize. Eciu B TeueHue
omnpeneaeHHOTO paHee TaliMayTa npueMa rnakeTta
NOATBEPXKIEeHNE HEeoOXOOUMOe KOJIMYECTBO KalpoB He OBLIO
nonaydyeHo, GYHKUUS 3aBEPILIUTCS C COOTBETCTBYIOLLEH
OILLIMOKOIA.

OutPackSize

INT

KonmunuectBo cimoB B ormpaBissemMoM — mmakeTe.  OHO
COOTBETCTBYeT KOJIWYECTBY CGHOPMUPOBAHHBIX  KaapoOB,
KOTOpble OymdyT IIOC/IeNOBaTeIbHO OTIIPaBJIE€HBI MOIYJIEM C
WcIIoNnb30BaHMeM MHTepdelica RS-485. 3Hauenme mapamerpa
IOKHO OBITH He MeHee 1 1 He 6omee 10.
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InPackSize INT KonmyecTBO CI0B B MPpUMHUMAEeMOM ITaKeTe-IIOITBEPKIEHN.
OHO COOTBETCTBYeT KOJMYECTBY KalIpOB, KOTOpBIe OydyT
MOCJeIOBaTeILHO MPUHATH MOIYyIeM 110 uHTepdeiicy RS-485
Mocjie OTHPaBKU MUCXOISIIETo ITakeTa. 3HaueHHWe IlapaMeTpa
IO/KHO OBITH He MeHee 1 1 He O6omee 10.

[Tpu Be1zoBe dyHkumyu LTR43_RS485_Exchange() ¢ mapameTpamu, onmucaHHBIMU BBIIIIE,
MOIyJb IIOCIeNOBaTeIbHO IIepenacT KaIpbl YCTPONCTBY-IIPUEMHUKY W TepeimeT B peXuM
OXWIaHUS KaIpoB IIaKeTa-TIOATBepKIeHNs . Kak TONbKO MakKeT-IOATBEpXKIeHWe OymeT IpUHST
(MOmyb TOJIYYUT KOJIMYECTBO KampoB, ompemeleHHoe mapamerpoM InPackSize), mnomyueHHbIe
cioBa TYT ke OynyT nepenanbl kpeiT-koHTposiepy u [IK. ®dyukius LTR43_RS485_Exchange()
BBLINOJTHUT HEOOXOOMMbIe MPOBEPKU, M IIOCIE OKOHYAaHUS ee paboThl ykasatelb *ReceivedPack
OymeT yKa3bIBaTh Ha MacCCUB, COIEPKAILMIA  IOJy4YeHHbIE CJIOBA IaKeTa-MOATBEPKIECHUS, IpUYeM
5JIEMEHTOM MaccuBa ¢ MHIeKcoM «0» OymeT SIBIISIThbCS IIepBOe CIOBO MakeTa (COOTBETCTBYIOIIEE
MepBOMY MOJYy4YEeHHOMY Kaapy MaKeTa-IMOATBEePKICHNS ).

IMpumep npumenenus dyakmmu LTR43 RS485 Exchange() mnpu xondwuryparmun
nHTepdeiica, onpeneneHHo B 1. 6.1 HacTosero PykoBoacTsa:

SHORT OutputArray[3 ]={0xFA, 0x31, 0xC5}; // Onpapnsemblii TakeT

SHORT ConfirmArray[2 ]; // MaccuB njst 3anucH CJ10B TTaKeTa-TOoATBePXKICHUS

INT OutSize; // TlepeMeHHas 111 XpaHeHUST pa3Mepa MCXOISIIEero makeTa

INT InSize // TlepeMeHHas 1JIs1 XpaHeHUs pa3Mepa I1aKeTa-MoICTBePKIeHNUS

OutSize = 3; // B ucxopnsiem IakeTe omnpasisieM 3 clIoBa
InSize =2; // Ilaker-oaTBepxXaeHUe OyIeT COCTOSATH U3 2-X CIOB

/* Bri3biBaeM ¢GyHKIIMIO */
LTR43_RS485_Exchange(&conf, OutputArray, ConfirmArray, OutSize, InSize);

ITocne pa6otsl dyHkmu B MaccuBe ConfirmArray[] 6ynyT comepskaThcs ABa CIIOBa,
MHOJIy4eHHBbIE B KadeCTBE MOITBEPKICHUS.

6.3 PacmupeHHble BO3MOXHOCTH 19 o0MeHna mo RS485

B Bepcum 1.6 mpommBku KoHTpoiiepa AVR (3Ty Bepcmio MOXHO y3HAThb IIPOUYMTaB IIOJIE
Modulelnfo.FirmwareVersion 1ocie ycTaHOBJAE€HMS CBI3M € MOOYJIEM C  [OMOIIBIO
LTR43 Open()) 6buti paciimpeHbl BO3ZMOXHOCTH IJIsi paboTel ¢ uHTepbeiicom RS485, uto
MO3BOJIsAEeT UCIOoab30BaTh Monyiab LTR43 nng ynpasnenus npyrumu yctpoiictBaMu Ha mmHe RS485.

B Bepcum 1.6 ObUIM BHeCEeHBI ClIemyOIe M3MEHEHHUs (C COXpaHEeHMEM COBMECTHMOCTH CO
CTapbIMU BEPCHUSIMU):

1. MakcuMabHBIN pa3Mep Kak IlepeJaBaeMoro, Tak 1 IIPUHUMAEeMOr0 3a OJUH pa3 MakeTa 1o
RS485 yBenmuen no 256 cios.

2. TaitmayT Ha TpueM IIaKeTa TeIlepb CKIANbIBAeTCS M3 IOCTOSHHOM COCTaBJISIOIIEH W
COCTaBJISIONIEI, KOTOpasi 3aBUCHAT OT KOJIMYECTBA NPUHUMAEMbBIX CJIOB (IO 3TOro ObLIa TOJBKO
BTOpasi COCTABIISIIONIAsT) M paCCUMTHIBaeTCs (IIpU IIprUeMe N CJIOB) KaK:

Tresp = ResponseTout + n*ReceiveTimeoutMultiplier
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s 3aJaHNUS MOCTOSTHHOM COCTaBJISIIOLLE BBelleHa pyHK1IIS
LTR43 RS485 SetResponseTout(). Bropast cocTaBisiomias Kak W paHbllle YCTaHABINBAETCS
OJHOMMEHHBIM TI0JIEM OITCcaTe sl MOIYJIS M 3aIchiBaeTcs B MonyJ1b nipu BeizoBe LTR43 Config().

3. Oowee Bpemsi Tresp He OOKHO mnpeBblIaTh 65535 mc. OrpaHuYeHHe Ha TO, YTO
n*ReceiveTimeoutMultiplier He TOJKHO TpeBBILLIATE 255 MC CHSTO.

4. Tlone SendTimeoutMultiplier O6onbile He yuuTbIBaeTCsl, TaK BpeMs Iepenadn
(bakTUecKu ompenenseT caM MOIYJIb U TOIMOJIHUTENbHBIE TaiiMayThl Ha 3TO BpeMsl BBINJISIST
Helleaecoo0pa3HbBIMU.

5. Mongynp Temeph MOXKET KOPPEKTHO 00paboTaTh CHUTyalldi0, KOThga B OTBET IIPUIIIIO
MeHble cioB o RS485, yem 3anpammuBanocsk. [1o ncreuenuto Taitmayta Tresp Moayib Bo3Bpailiaet
Te cJIoBa, KOTOPhIE YCIeNl MpUHATH (B Bepcuu g0 1.6 TailMayT OTCIIEKMBAJICS TOJBKO OO MpUXOAa
nepBoro cioBa 1mo RS485, mosToMy KoppeKTHO 06pabaThIBaMICh TOJIBKO BaphaHThI KOra HET OTBETa
BOOOIIle WM €CTh IOJHBIA OTBeT). M1 BapmaHTa, KOrma IIpHeM HEIIOJTHOIO0 OTBeTa He SIBJISIETCS
ommbouHo cutyarei, BBenena ¢yukims LTR43 RS485 ExchangeEx(), B kotopoii BBelneH
IOTIOJTHUTENIbHBIN TlapaMeTp ReceivedSize, B KoTopoM BO3BpallaeTcss peajlbHO IIPUHATOE
KoiamuecTBO cioB. IIpu npuemMe cinos Menble yeM InPackSize, ¢dynkums He Bo3BpalaeT ommoKy, a
BEpHO BO3BpalllaeT IPUHITOC KOJIMYECTBO CIJIOB. TakmMm o00pa3oMm, IIpM UCIIOIb30BAaHUU 3TOM
dyHKIIMM Bcerma HamIoO IPOBEPSATh 3HaYeHMe, KOTOopoe BoO3BpaiieHo B mapameTpe ReceivedSize,
YTOOBI 3HATH CKOJIBKO CJIOB B IIPUHITOM MAacCHUBE NeHCTBUTEIbHBI.

6. Takxke B ciyudae, ecnu Opu Ipueme oTBeTa o RS485 B n-oM ciioBe OblIa ommbKa Kanpa
WIA OIIMOKa YeTHOCTH, a TMpeiblaylide n-1 CcJI0B ObUIM MPHHATHI  YCHEIIHO, (DYHKIUS
LTR43_RS485_ExchangeEx() mno3BonsieT obpaboraTh 3T TepBble n-1 cioB. OHa Bo3BpallaeT
omMOKy, HO COXpaHseT n-1 clIoB B BEIXOOHOI MaccuB 1 B ReceivedSize Bo3Bpainaer 3HaueHune n-1.

7. BBeneH HOBBIU peXXUM Iepenadld, B KOTOPOM KOHeI] IPMHIUMAaeMOro makera MOXeT OBITh
ompeneseH o TaiiMayTy, yCTaHaBJIMBAaEMOMY c TIOMOIIILIO byHKIIMII
LTR43 RS485 SetintervalTout(). Ecmm B dynkumio LTR43 RS485 ExchangeEx()
nepenate ¢daar LTR43_RS485 FLAGS_USE_INTERVAL _TOUT, To, ecium B TeyeHUE
YCTAHOBJIEHHOIO TaiiMayTa IMOCJIe MpenbIIyIlIero mpuHITOTo cioBa mo RS485 He Oymer mpuHATO
HOBOE CJIOBO, TO CUYMTAETCS, UTO ITaKeT Ha MpUEeM 3aBeplleH, W MOAYJh HEMeIJIEHHO BO3BpallaeT
OTBET, Jaxe eciu He 6b11u puHATH Bce InPackSize ciios.

DTOT peXKWM II03BOJISIET peajln30BaTh B YACTHOCTU YCTPOMCTBO MacTep, paboTaroliee Io
npotokoiny Modbus RTU, B koTopoM HaHHOMY MHTEpBajly COOTBETCTBYET MHTepBal t3.5, KOTOpHIi
1751 yactoT 6ombiie 19200 6on/c coctaBiser 1750 Mke, a s 19200 u MeHbIlle — BpeMs Ilepeaaun
Tpex ¢ MOJA0BUHOM 11-0MTHBIX ¢10B (CTapT-OUMT — 8 OUT JaHHBIX — YETHOCTb — CTOII-OHUT).

8. Bemena  yHkmmsa  LTR43_RS485_SetTxActivelnterval(),  KoTopad  TIO3BOJSET
yCTaHaBIMBaTh UHTepBaJIbI Mepen nepenaveii (start_of_packet) u nocie nepenauu (end_of _packet)
IaHHBIX TT0 RS485, B TeueHMe KOTOPBIX MOMIYJIb OCTaBIISIET aKTUBHBIM TlepegaTynk. B aTo Bpems Ha
nuHI RS485 OymeT akKTWBHBINM BHICOKWIA ypOBEHb, MEHBIIE MOIBEPKEHHBIN BIUSHUIO TIOMEX, YeM
COCTOSTHIE JIMHHMM, KOTHa TepelaTIYNKi BCeX YCTPOMCTB BBHIKIIOUEHBI. B wacTHOCTH, mJIsS MpOTOKOIA
Modbus RTU 5T0 MOoXeT rapanTupoBaTh 6oiee HamexXHOe ompeieiecHHe MHTepBaia t3.5 mMexmy
MMakeTaMd B yCJIOBUsSX MoMex. OOHAaKO ciaeayeT ObITh BHUMATEIbLHBIM C HMHTEPBAJIOM IIOCIIE
3aBeplleHus Iepenaun. Eciam ympaBiseMoe ycTpoiicTBO (slave) HauHeT OTBET B TeYeHUE 3TOrO
MHTepBajia, TO Ha JUHUKM BO3HUKHET KOH(JIMKT, TaK KaK OyHdeT akTMBHO OBa IepegaTumka. Ciaenyer
YUUTBIBATh, YTO 3TU MHTEPBAIbl MUHUMAJIbHBI ¥ peaIbHO MOTYT OTJIMYAThCS B OOJIBIIYIO CTOPOHY Ha
BpeMsi, HeobxomuMoe KoHTposuiepy AVR niag ob6paboTku coOBITHS OKOHYaHUS HHTepBana. Ilpnm
ycraHoBke end_of_packet uHTepBana cienyeT ObITh YBEpPEHHBIM, UTO OTBeYaroIllasi yCTPOMCTBO He
OymeT repenaBaTh JaHHBIC B TeueHHe MHTepBasia XoTs 661 pasHOTO end_of_packet + 100 mMkc, mocie
3aBepIICHUS TepeIaun.
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7 Pa6ora c IIII3Y mukpokonTpoainepa AVR.

MuxkpokonTpomnep AVR ATmega 8515, ynpasnsitoiueii paboroit monynst LTR43, umeer B cBoem
cocrase [lepenporpammupyemoe IlocrosHHoe 3anomuHaromiee Yerpoiictso (III13Y) tuma EEPROM
oobeMoM 512 0Oaiit ¢ 6aiiToBeIM mocTymoM. Ilomb3oBaTenb MOXKET IO CBOEMY YCMOTPEHUIO
ucrionb3oBath s4eiiku III3Y. dng mocryma K HUM OMOJIMOTEKa BKIIOYAaeT nOBe (QYHKIIUU:

LTR43 WriteEEPROM() u LTR43_ReadEEPROM().

Hna urenms 6Oaiita u3 sgueliku III3Y ¢ ykasaHHBIM aapecoM UCIOAL3YeTCS (PYHKIINS
LTR43 ReadEEPROM(), rne napamerp Address ompenensier anpec sueiiku [I13Y, u3 kotopoit
clenyeT IpOu3BECTU UTeHUE, a ImapameTp *val mpencrapisier coboii yKa3arelb Ha 0alT, CUNTAHHBIN
M3 yKazaHHO sdeiiku. Hampumep, 4ToObI cunTath U3 ss4eiiku ¢ agpecoM 150 3HaueHUe, XpaHsIeecs
TaM, claeayeT BBIIOJHUTD CAEIYIOIIANA BEI30B (DYHKIIMN:

LTR43_ReadEEPROM(&conf, 150, &ReadVal),
rae conf — 5K3eMITIIp CTPYKTYPhl OIMCAHUST MOIYJIs,
ReadVal — nepeMmenHasi, B KoTopyto OymeT 3alliCaHO CYMTaHHOE 3HAUCHHUE.

Hns 3ammicm  Oaiita 1o ykKazaHHoMmy agnpecy IIII3Y wucmonb3yercsa GyHKIIUS
LTR43 WriteEEPROM(), rne mapamerp Address omnpenensier anpec sueiiku IT13Y, B koTopyio
claenyeT IIPOM3BECTH 3amuch, a mapametp val ompenenser 6ailT, KOTOphIdA OyneT 3ammcaH B
yKa3zaHHyIo s1ueiiky. Hamprumep, 4ToObI 3ammcaTh B T4eliky ¢ ampecoM 150 sHaueHue Ox3F, ciemyer
BBITIOJTHUTD CJIeIYIOIINIA BI30B (DYHKITUM:
LTR43_WriteEEPROM(&conf, 150, 0x3F),
rae conf — 5K3eMILISIp CTPYKTYPhI OIMMUCAHUS MOYJISI.
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IIpuaoxenue. IIpumMepbl KOHGUIypUpPOBAHUS M IPOTPAMMHUPOBAHUS MOAYJIA
LTR43.

I11.1 IIpumepnl KOHPUTYpaALHIA.

Ilepen 3amaHreM KOHPUTYpaluu caeayeT MHULAAIU3MPOBATh M OTKPBLIThL MHTeP(EMCHBIN KaHAal
CBSI3U C MOXyJeM. DTO IejlaeTcs ITocpencTBoM Bbi3oBa cienyrommx (ynkumii: LTR43 Init() u
LTR43_Open(). 3atem ciemyeT 3aloJHUTH TOJNS CTPYKTYpbl OMKMCAHMS MOIYJsSI TpebyeMbIMU
3HaueHusiMiu U BbI3BaTh (yHKImMo LTR43_Config(). Hwke npuBomsarcss npuMepbl 3amaHUs
KOHUTYpau Moays (OrpeaeieHne mojieil CTPYKTYPhl ONMCaHUs MOIYJIS):

1. Bce auHMM BBOIOA-BBIBOOA MOIYJSA HACTPOEHBI Ha BbIXond, uHTepdeiic RS485 3ameiicTBoBaTh HE
OymeMm, IIOTOMY OCTaBjisieM €ro KOHUTypaluio MO yMOJYaHUIO. bymeT WCIIOIb30BaThCs
BHyTpeHHSIsT MeTKa «CTAPT» ¢ tpaHcmgumeir Ha Bbixon. CeKyHOHBIE METKM HE MCIIOJIB3YeM,
MO3TOMY OCTaBJIsIeM MX KOHOUTYpaIMIo 110 YMOTIYaHHIO.

TLTRA43 conf 1; [/ O0BsIBISIEM BK3EMIUISAP CTPYKTYPHI OTIMCAHUSI MOIYIIS

conf_1.I0_Ports. Portl=1; // Bce Tpymniinl TMHUI BBOIA-BBIBOIA HACTPANMBAIOTCS HA BBIXOI
conf_1.I0_Ports. Port2=1;
conf_1.I0_Ports. Port3=1;
conf 1.I0_Ports. Port4=1;

conf_1.Marks.StartMark_Mode=1; // Baytpennss metka «CTAPT» ¢ TpaHcasmein Ha BBIXOM
/* OcranbHble IO HEe U3MEHAEM, T.K. He OymeM MOoJb30BaThbcsd GYHKLMUSIMU, MPEIoaaralonmMn

ompeneaeHne 3TUX HoJIei */

2. Jlunmm BBoga-BeiBoma IO1-1016 (moptel 1 1 2) HacTpoeHbl Ha Bxoq, auaun 1017-1032 (mopTh! 3
n 4) — Ha BBIXOA. BymeM mCIIONB30BaTh BHEIIHIOI CeKyHOHYIO MeTKy. Metky «CTAPT»
WCHoNb30BaTh He OymeM. B tportecce paboThl OyImeT IIPOM3BOINTHCI OOMEH IaHHBIMHU IIO
unrepdeiicy RS-485 co cienyommmy mapaMeTpaMu: pasmep Kaigpa — 6 6UT, CKopocTh obMeHa —
9600 601, mpoBepKa YETHOCTH OTKIIOUEHA, 1 CTOMM-6UT. MHOXUTEIN TaliMayTOB - 5 MC KasKIbIiA.

TLTR43 conf 2; // O6basisieMm ctpykrypy Thma TLTR43
conf_2.10_Ports.Port1=0; // HactpanBaeM rpymmbl JWHUN BBOIIa-BBIBOIA
conf 2.10_Ports.Port2=0;

conf 2.I0_Ports.Port3=1;

conf 2.10_Ports.Port4=1;

conf_2.Marks.SecondMark_Mode=2; // Buemisa ceKkyHnHass MeTKa

/* OnpenensieM mapaMmeTpbl RS-485 */

conf_2. RS485.FrameSize=06; // Pasamep xagpa — 6 6uT
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conf 2. RS485.Baud=9600; // CkopocTth 06MeHa — 9600 6uT

conf_2. RS485.StopBit=0; // 1 cTom-6ur
conf_2. RS485.Parity=0; // TIpoBepKa 4eTHOCTH OTKJIIOYeHA
conf_2. RS485.SendTimeoutMultiplier=5; // MHOXUTEN TaliMayToOB — 5 MC

conf_2. RS485.ReceiveTimeoutMultiplier=5;

3. Jlunum BBoma-BeiBoma 101-108 (mopt 1) u 1025-1032 (nmopt 4) HacTpoeHbI Ha BXOM, OCTAJIbHbIE
JIMHAXA — Ha BBIXOH. bymeMm mucHoab30BaTh BHYTPEHHIOI CEKYHIHYIO METKY C TpaHCIsSIUeil Ha
Beixon. Metky «CTAPT» ucnonb3yercs BHemHSs. B mporiecce paboThl OyIeT IpOU3BOIUTHCS
00MeH JaHHBIMU IO MHTepdeiicy RS-485 co cnemyrommmm mapaMeTpaMu: pa3Mep Kaapa — 9 our,
ckopocTh obMeHa — 19200 6om, mpoBepKa YETHOCTM OTKJIIOYEHa, 2 CToIl-6mTa. MHOXUTEIh
TaiiMayTa mepenadyu - 2 Mc, IpreMa — 3 McC.

TLTR43 conf_3; // O6basnsgeMm ctpykTypy Thma TLTR43

conf_3.10_Ports.Port1=0; // HacTpauBaeM TpyIIbl JUHUIA BBOOA-BbIBOIA
conf _3.10_ Ports. Port2=1;
conf _3.10_ Ports. Port3=1;
conf 3.10_ Ports. Port4=0;

conf_3.Marks.SecondMark_Mode=1; // BHyTpeHHSs ceKyHIHas METKa C TPAHCJISLMEN Ha BBIXO
conf 3.Marks.StartMark Mode=2; // Buewnsaga metka «CTAPT»

/* OnpenenseM mapaMeTpbl RS-485 */

conf_3. RS485.FrameSize=9; // Pasamep xkagpa — 9 out

conf 3. RS485.Baud=19200; // CkopocTth 06MeHa — 19200 6ut
conf_3. RS485.StopBit=0; // 2ctom-6ura

conf_3. RS485.Parity=0; // TIpoBepKa 4eTHOCTH OTKIIFOUEHA
conf_3. RS485.SendTimeoutMultiplier=2; // MHOXUTeNb TaiiMayTa Iepegaui — 2 MC
conf_3. RS485.ReceiveTimeoutMultiplier=3; // MHOXUTEeb TaiiMayTa ipreMa — 3 MC

I11.2. IIpumep npHIOKEHHS.
IIpocToe KOHCOIBHOE TIPUIIOXKEeHUE, co3gaHHoe B cpene Microsoft Visual C++ 2005.

// example.cpp : Defines the entry point for the console application.
//

#include "stdafx.h"

#include "stdio.h"

#include "stdlib.h"

#include "conio.h"

#include <windows.h>

#include "ltr\include\ltr43api.h"

TLTR43 hltr43;
char ErrorString[255];
char MsgString[255];

void oem_printf (char *s)

{

CharToOem(s, s) ;
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printf ("%s",s);

}

int main(int argc, char* argvl[])
{

DWORD AcgThreadId;

DWORD ThreadSatus;

DWORD OutputWord;
DWORD InputWord;

DWORD OutputArray[5]=
{
0x0076D300,
0x009A3400,
0x00127600,
0x00FF7100,
0x00CA6B0OO

}i
INT TotalBlockCntr;

INT err; // TlepeMeHHasa OJjigd KoIa OWMOKM

//* VHuUUManmMsmupyeM KaHajl CBA3M C MONYJIEM M CTPYKTYPY ONMCaHMa MonyJss */
sprintf (MsgString, "BeoJIHIEeM MHMLUMANIM3ALMIO Momysas\n") ;
oem_printf (MsgString);

err=LTR43_Init (&hltr4d3);

if (err)
{
strcpy (ExrrorString, (char *) LTR43_GetErrorString(err));
oem_printf (ErrorString);
goto End;
}
else
{
sprintf (MsgString, "LTR43_Init () —>0K\n");
oem_printf (MsgString);
}

// OTkpreiBaeM mMHTepd. kaHaj CBS3M C MomyJsiem. CeTeBOM aIpec M HOMep nopTa — II0
YMOJIYaHUIO

// CepuiHBI HOMEP M[NEepPBOTO HAMUIEHHOTO MOMIYJIS;

// HoMep mocamoyHoro MecTa — 1;

err=LTR43_Open (&hltr43, SADDR_DEFAULT, SPORT_DEFAULT, "", CC_MODULEL);
if (err)
{
if (err==LTR_WARNING_MODULE_IN_USE)
{
strcpy (ExrrorString, (char *) LTR43_GetErrorString(err));
oem_printf (ErrorString);
}

else
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{
strcpy (ExrrorString, (char *) LTR43_GetErrorString(err));

oem_printf (ErrorString);
goto End;
}
}
else
{
sprintf (MsgString, "LTR43_Open () —>0K\n") ;
oem_printf (MsgString);
}

sprintf (MsgString, "MMma momyinsa: %$s\n", hltr43.ModuleInfo.Name) ;
oem_printf (MsgString);

sprintf (MsgString, "Bepcua npommBkmu AVR: %$s\n",
hltr43.ModuleInfo.FirmwareVersion);
oem_printf (MsgString);

sprintf (MsgString, "IaTa co3maumsa npoumBky AVR: %$s\n",
hltr43.ModuleInfo.FirmwareDate) ;
oem_printf (MsgString);

sprintf (MsgString, "Cepuiueii HoMep Momyiysg: %$s\n\n", hltr43.ModulelInfo.Serial);
oem_printf (MsgString);

// Tpou3BOOMM 3allOJIHEHME I[IOJIE CTPYKTYPHE ONMCAHMS MONYJid TpebyeMuMM 3HaUeHUSIMU
// HacTpauBaem IOPTH BBOIA—BEBOIA

hltr43.I0_Ports.Portl=0; // Ha BXOX
hltr43.I0_Ports.Port2=1; // Ha BHXOX
hltr43.I0_Ports.Port3=1; // Ha BHXOX
hltr43.I0_Ports.Port4=0; // Ha BXOX

/* KoHburypaumsa mMeTok */

hltr43.Marks.SecondMark_Mode=1; // CexyHOHas MeTKa BHYTP. C TPAaHCJIALMEN Ha
BBEIXOTII
hltr43.Marks.StartMark_Mode=0; // Merka CTAPT BHYTpPEHHSS

// Be3BIBAeM OGYHKUMID KOHOUTYpPALMM MOIYJIS
err=LTR43_Config (&hltr4d3);
if (err)
{
strcpy (ExrrorString, (char *) LTR43_GetErrorString(err));
LTR43_Close (&hltr4d3);
oem_printf (ErrorString);
goto End;
}
else
{
sprintf (MsgString, "LTR43_Config () —>0K\n") ;
oem_printf (MsgString);
}
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/* BelBOOMM CJIOBO B IIOPTEL BBOIa—BEHIBOIA. By,I[yT M3MEHEHBI CUMI'HaJIbl TOJIBKO Ha TeX

JIVMHUAX, KOTPHEIE HACTPOEHHE HAa BHIXOI, T.e. Ha JMHuUAX 9-24. */

sprintf (MsgString, "3anumeM B HOPTH BBOIa-BuBOma cJjoBo 0x00A17400\n");
oem_printf (MsgString);

OutputWord=0x00B17400;

err=LTR43_WritePort (&hltr43, OutputWord);
if (err)
{
strcpy (ExrrorString, (char *) LTR43_GetErrorString(err));
LTR43_Close (&hltr4d3);
oem_printf (ErrorString);
goto End;
}
else

{
sprintf (MsgString, "LTR43_WritePort () —>0K\n") ;

oem_printf (MsgString);
}

// CumMTaeM CJIOBO CO BXOIHBIX JIMHMM BBOIAa—BHEIBOIA .

sprintf (MsgString, "CuMTEBAEeM CJIOBO CO BXOIHHX JIMHMI BBOma—BeIBOHma\n") ;
oem_printf (MsgString);

err=LTR43_ReadPort (&hltr43, &InputWord);
if (err)

{

strcpy (ErrorString, (char *) LTR43_GetErrorString(err));

LTR43_Close (&hltr4d3);

oem_printf (ErrorString);

goto End;

}
else

{
sprintf (MsgString, "LTR43_ReadPort () —>0K\n") ;

oem_printf (MsgString);

}

// BHBeIoeM CUMTaHHOE CJIOBO Ha IOUCILIIEN

sprintf (MsgString, "CumraunuHoe cjoBo: %x hex\n", InputWord);
oem_printf (MsgString);

/* BHBemeM MaccuB M3 5 3JIeMEHTOB B IIOPTH BBOHA-BHBOIA */

err= LTR43_WriteArray (&hltr43, OutputArray, 5);
if (err)
{
strcpy (ExrrorString, (char *) LTR43_GetErrorString(err));
LTR43_Close (&hltr4d3);
oem_printf (ErrorString);
goto End;
}
else

{
sprintf (MsgString, "LTR43_WriteArray—->0K\n") ;

oem_printf (MsgString);
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// 3amnyckaeMil TeHepalLMri CEeKYHIHHEX MEeTOK
sprintf (MsgString, "3anyckaeM reHepauMi CEKYHIHHX MeTok\n");
oem_printf (MsgString);

err= LTR43_StartSecondMark (&hltr4d3);
if (err)

{
strcpy (ExrrorString, (char *) LTR43_GetErrorString(err));

LTR43_Close (&hltr4d3);
oem_printf (ErrorString);
goto End;

}

else

{
sprintf (MsgString, "LTR43_StartSecondMarks () —>0K\n") ;

oem_printf (MsgString);
}

// TomoxmeM 3 CeKyHIE. [locjile 3TOTO B CepBepe BMUIOHO, UTO NPUIJIO 3 CEKYHIHHE MEeTKM
Sleep (3000);

sprintf (MsgString, "OcTaHaBiaMBaeM r'eHEepaLMid CEKYHIHHX MeTok\n");
oem_printf (MsgString);

// OcTaHaBJIMBaeM I'eHepallMio CEeKYHIHBIX METOK

err= LTR43_StopSecondMark (&hltr43);
if (err)
{
strcpy (ErrorString, (char *) LTR43_GetErrorString(err));
LTR43_Close (&hltr4d3);
oem_printf (ErrorString);
goto End;
}

else

{
sprintf (MsgString, "LTR43_StopSecondMark () —>0K\n") ;

oem_printf (MsgString);
}

// CrenepupyeMm MeTKy CTAPT

sprintf (MsgString, "Creunepupyem mMeTky CTAPT\n");
oem_printf (MsgString);

err= LTR43_MakeStartMark (&hltr4d3);
if (err)
{
strcpy (ExrrorString, (char *) LTR43_GetErrorString(err));
LTR43_Close (&hltr4d3);
oem_printf (ErrorString);
goto End;

else

{
sprintf (MsgString, "LTR43_MakeStartMark () —>0K\n") ;
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oem_printf (MsgString);
}

End:

sprintf (MsgString, ">> [yia BHIXOHA HaXMMUTe JHoOyi KiaBumy\n") ;
oem_printf (MsgString);

while (!kbhit ())
continue;

return 0;
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Ipunoxenue 2. IIpoTokos 00MeHa TaHHBIX C MOAYJIEM.

3ameuanue : CBeneHus], IIpuBedeHHLIE B 3ToM lIpuioxKeHUM, SBJSIOTCS CIPaBOYHOM
nHpopMalueii, 1 mpu pabdoTe CO IITaTHON OMOJIMOTEKO! IONIb30BaTEIbCKOTO MHTepdeiica 3HaHUe
9TOoI MHPOPMAIIIM He TpebdyeTcs.

IIpoTokon oOMeHa ODaHHBIMM C MOJIYJIEM OCHOBAaH Ha MCHOJB30BaHMU (Ppopmarta 4-0aiiTHBIX
MAKeTOB KOMaHI WIX maHHBIX. [lompo6HO 3TOT dopmar omucaH B KHUIe «KpeuToBas
cuctema LTR. PykoBoACTBO roJib3oBaTtesisa». I'm. 4.3. 3mech OCTaHOBUMCSI TOJBKO Ha
nHGoOpMaIy, UMEOLIel 3HadYeHre MpuMeHnTeabHOo K Monyiro LTR43.

Bce koMaHOBI OT KpeUT-KOHTpOJLIepa K MOIYJIIO 1 MOATBEPKIESHUS 3TUX KOMaH[ IIPeICTaBISIOT
coboii 4-OaliTHble KOMaHAHbIe cjaoBa. JlaHHbIe, cCUMTaHHbIE C MOPTOB BBOIA-BLIBOJA MOIYJIS U
mnepegaBaeMble U3 MOIYJS B KPEUT-KOHTPOJLIED, IPEICTABISIOT C000il 4-0aliTHbIE CJA0BA HaHHBIX.
CrnoBa maHHBIX TaKKe MepedaroTCs MOIYJIIO NIJisl 3allMCH B IOPTHI BBOAa-BbiBoAa. ClieayeT OTMETUTD,
YTO YKa3aHHBIM IIPOTOKOJI SIBJISIETCS OOIIMM JJIs1 BCEX MOIYJIel JaHHO KpeHTOBOM CUCTEMBL.

dopmaT KOMaHIHOTO CJI0BA MPUMEHUTETLHO K Monymio LTR43 umeer ciaemyrommii Bu:

bute 31..16 buter 15..8 bute1 7.6 bur 5 buter 4..0
— — AN -~ Y] S/ N N —
CryxebHas Kon bur Kon
Konreker KoMaH bl nHpOopMaLs KOMAaH bl YeTHOCTU KOMAHTTRI TS
RESET,
STOP
PROGR unu

-  Koa xomanasl aasa AVR — uwmcio, onpenenstoiiee Mmpoieaypy, KOTOPYI CleayeT BBITOJTHUTh
MPOLIECCOPY MOMIYJIS.

- bBuTr 4YeTHOCTH — WCIIOAB3yeTCS MJII KOHTPOJS TMPaBWILHOCTH Ilepeladyd KOMaHI B
MUKPOKOHTPOJLJIEp MOAYJIS M1 B 0OpaTHOM HaIlpaBJIeHUMN.

-  Kox komanasl RESET, STOP, PROGR uau INSTR — kon koMaHnbl obiiero mHrepdeiica
cuctembl LTR.

- CuayxedoHas uHpopManusa - uHPOpMALMSI O HOMEPE CJI0Ta, OUT-MPU3HAK KOMaHIHOIO CJIOBa.
DrToT OaliT HeceT B cebe MHPOpPMAIMIO YPOBHS KpeWT-KOHTpoiuiepa. Kpome OumTa-mpu3Haka
KOMaHJIbl WJIM JAHHBIX, 3TU OUTHI HE MepeaarTcs B MOIYIb U OT HEro.

- KoHTekcT KomMaHABI — 3HAYeHHUS, IepelalolIdecss BMECTe ¢ KOMAaHIOW M MCIIONb3yeMBbIe
MpolieccopoM IIpy ee BEIIONHeHUM. Hampumep, mapaMeTpbl KOH(GUIypaluyd IIOPTOB BBOMA-
BhIBOIa, MHTepderica RS-485, ciaoBa n1a nepenaun mo RS-485.

Komannel B onrcaHHOM ¢dopmare IepedaroTcs U B 00paTHOM HaIlpaBJIEHUHU: OT MOOYJIS K
KpeUT-KOHTpoJIJIepy. B 3ToM cllydae oOHM IIpencTaBisSIOT CO0OM WIM HONTBEPXKICHUS
BBIIOJHEHUSI KOMaHI, WIN CONep:KaT B KOHTEKCTHBIX ITOJSIX 3HAUYEHUSI, KOTOphle TpeOOBaIOCh
MOJAYy4YUTh OT Momyis. Hampumep, cioBa makeTa-IOOTBEpXIeHMUS IIpU oOMeHe MaHHBIMU II0
RS-485. Cnosa-komannel HE MCITIOJIB3YIOTCA nna obMeHa maHHBIMM C MOpPTaMU BBOJIa-
BBIBOA.
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CioBa JaHHBIX UCIIONL3YIOTCSI B paccMaTpUBaeMOM MOIYJe TOJABKO IJIS Mepenadyu JaHHBIX,
HCTIOIB3YeMBIX IIpH paboTe ¢ MopTaMy BBOIA-BbIBoma. IIpm mporpaMMupoBaHUT MOOYJS M OOMeHe
1o RS-485 cioBa maHHBIX He HCHOJIb3YIOTCS.

(DOpMaT CJIOBA TAHHBIX MUMEET CIIEIYIOIIWIA BUI:

burer 31..16 buter 15..8 buter 7..0
— _/ - )
VT V"
CrnyxebHast CyeTynk
Hattbie nHbopMaLus [1aKEeTOB
JaHHbIX
- JlaHHBIe - HETMOCPEeICTBEHHO CJIOBA, 3aMlMChbiBaeMble B TOPTHI BBOHA-BBEIBOIA MOIYJIST WA

CUMTAaHHbIE UX HUX.

- CuayxeoHas mndopmanusa - MHGoOpMaIMsI 0 HOMEpE CI0Ta, OUT-IPU3HAK CJIOBA JaHHBIX. DTOT
0aiiT HeceT B cebe MHGOPMAIINIO YPOBHI KpelT-KoHTpoyuiepa. KpoMme OuTa-Tipm3Haka KOMaHIbI
VIV TAHHBIX, 9TU OUTHI He IepegaroTcs B MOIYJIb M 00paTHO.

- C‘leT'lI/lK NakKeToOB JAaHHBIX — 8-6I/ITHBII71 CUYECTUUK IIaKETOB NAHHBIX, OTIIPABJISIEMbBIX MOIOYJIEM B
KpeiT-KoHTposiep. Ilpyw oTmpaBke KaxXgoro HOBOTO IakeTa IIPOLIECCOp HWHKPEMEHTHUpPYET
3HaYeHNE 3TOr0 CYETUYMKA, KOTOPOE BIIOCIEICTBUM KCIOJL3YeTCs IJIs1 IPOBEPKU IPaBUIbHOCTHU
cJieJoBaHUS MAaKeTOB U3 MOIYJIs.

Hixe IIpUBCICHA Tabauua ¢ KpaTKuM OIIMCAaHHUEM MCIIOJb3YyCMbIX KOMAaHI. Bce xomaHObl
OOATBCPKOAIOTCA OTBETOM C TEM 2K€ KOIJOM KOMAHIbI IIpMW YCIIEXC, WJIM OOHUM M3 OTBCTOB 00
olmoKe, IIPUBCICHHLIX HIMKE, €CJIM B OIIMCaHMU HE CKa3aHO MHOTIO.

Komanga

Kon

JanHbIe

Onucanue

INIT

01111

00000000 O0OOOO000

B mpommske Bepcmm 1.5 M Miammmx,
JaHHas KOMaHIa HOJDKHA ObITh BBICIAHA
cpasdy Ioca cOpoca MOIYJISI C IOMOIIBIO
STOP-RESET-STOP u Tonpko onwH pas.
C Bepcum 1.6 MOXeT WMCIIONL30BATHCS
IIOBTOPHO [JI TIlepeBoda MOy B
HavaJbHOE COCTOsIHHE 063 cOpoca

CONFIG

00010

00ssOOmm 0000dddd

Hactpoiika HampaBiaeHWsS JMHAA U
pexXrMa MeTOK.

d — HampaBieHMe JTUHWN I KaXKI0ro 8-
o6utHoro mopta (0 — BBOH, 1 — BBIBOX)
m — pEeXUM CEeKyHIHOU MeTKU (KOIbI
AQHAJIOTUYHBI TIOJIIO B CTPYKTYPE)

S — PEXUM CTapTOBOU METKU

CONFIG_READ_RA
TE

10000

$555555ss 0000pppp

HacTtpoiika ckopocTu BBOIA TaHHBIX IJIS
MOTOKOBOTO BBOAa. YacToTra IMOTOKOBOIO
BBoga paBHa 15SMI/(N*(S+1)), rne S —
NeIuTeNNb U3 Mojs s, a N — TIpaeauTenb,
KOTODBII OTpeesieTcsl o KOOy P:
p=0,N=1
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=3, N=258
p=4,N=1024
RS485_CONFIG 00110 0000bbbb bbbbbbbb Hactpoiika mnapamerpoB uHTepdeiica

00000spp 000OTTff RS485. TlepemaBarbcst HONKHBI BCerma
mmmmmmmm rrrrrrrr|sce 3 caoBa. OTBeT IPUXOIUT TOILKO Ha
TpeThe CI0BO.

b — nenurtens s 3amaHUSI CKOPOCTHU
nHTepdeiica. CKOpocTh OIpeneseTcss Kak
ISMTI'w/(16*(b+1)).

f — pasmep kampa (kom 7 o3HayaeT Kaap
nm3 10 owmt, kombl 0-3 COOTBETCTBYIOT
pa3Mepy Kaapa 5-8 our)

P — KOI WCIOJb30BaHUSI YETHOCTU
(3HaueHUs AHAJIOTUYHBI
COOTBETCTBYIOIIEMY TIOJTIO CTPYKTYPBI)

S — MpU3HAaK KojmdecTBa cTOm-6muTOB (0
— 1 crom-6ut, 1 — 2)

m — MHOXUTeJIb TaliMayTa Ha Iepeaady
r — MHOXMWTENb TaiiMayTa Ha IIpueM

READ_CONF_ 010100 3anpoc nHdopMauu o moayie. B oreer
RECORD BO3Bpalaercs nHpopmauus us 44 cios:

1 6aitT — mpm3Hak 0x2B

2 bafita BepcHs TpOIIMBKA (crepBa
MaKOpHasi, 3aTeM MUHOPaHs)

14 6aiiT — cTpoka Cc IaToil CO3maHUs
TIPOIIMBKI

8 6aiiT — cTpoKa ¢ Ha3BaHUEM MOIYJISI

17 6aiiT — cTpoKa ¢ CepUHBIM HOMEPOM

2 6aiita — CRC16 no BceM NpeablayIyuM
TaHHBIM

READ_WORD 00001|0 UreHne cocTossHUS IMPPOBBIX BXOIOB
Monyns.. B oTBer Bo3BpalaeTcst OBa
CIOBa IaHHBLIX: IIEPBOE€ C COCTOSIHUEM
miuammx 16 JuHUMIA TIopTa, 3aTeM ¢
cocTosiHeM 16 cTapIiix JUHUIA.

START_STREAM_ 01101|0 3amyck IIOTOKOBOrO BBOAA C LUGPOBBIX
READ auHuit. Tlocile 3Toif KOMaHOBI MOZYJb
OymeT BbIOaBaTh HAaHHLIE BXOIOB C
HACTPOECHHOM 110 3TOr0 YaCTOTOM.

STOP_STREAM_ 011100 OcraHos paHee 3aMyILIEHHOTO
READ ITIOTOKOBOTO BBOJIA

START_SECOND_M 000110 3aIycK CeKyHIHbBIX METOI

ARK

STOP_SECOND_MA 0010010 OcTaHOB CEKyHIHBLIX METOK
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RK

MAKE_START MA (0010110 I'enepansg MeTKU cTapT
RK
RS485_SEND_BYTE 00111 0000ssss 0000rrrr|Komanna wucronbiyercs mas oOMeHa IO

0000000d dddddddd

00000000 dddddddd
00000000 pfoOOOOd

RS485. Ileppas mepemaya KOMAaHIbI
COIEPXKUT KOJIMYECTBO CJIOB Ha Ilepenady
(s) m Ha mpuem (r) mo wuHTepdeiicy
RS485. TIlocme 3Toro mOMKHO OBITH
MepeaaHo S TaKWX K€ KOMaHI C JaHHBIMU
Ha Iepenayvy.

B orBer nmnpm 1mpuemMe  HYXKHOro
KOJINYEeCTBA CJIOB MOJYJb BBICHUIAET 2*r
KOMaHJ C IIPUHATBHIMU CI0BaMHU (KaxKIoe
CJ0BO MpPEACTaBJIEHO IBYMSI KOMaHIaMU),
B IIepBOI KOMaHe IepeaaroTcs MIamiime
8 Out, a BO BTOpOM — cTapmmii Our,
MPpU3HAK OIIMOKM Y€THOCTHU (P) ¥ OIIMOKHU
kanpa (f). B cayvae mcreyeHus taitmayta
IO TIOJIHOTO BBIMOJHEHUSI 0OMeHa B OTBET
BBICBUIAETCSI  BCEro  OmHA  KOMaHia
RS5485 ERROR SEND TIMEOUT wim
RS5485 ERROR_CONFIRM_TIMEOUT

WRITE_EEPROM

01000

0000000a aaaaaaaa
00000000 dddddddd

3amuce B EEPROM. Ilepenaercss nByms
KOMaHIaMM, CcIiepBa  ajpec, 3aTeM
nmarHble. OTBET BBICBUIAETCS ONWH OTBET
Ha BTOPYIO KOMaHIy

READ_EEPROM

01001

0000000a aaaaaaaa

Yrenme wu3 EEPROM. B xomanme
rnepenaeTcs aupec, a B MIanlInx 8 O6urtax
KOHTEKCTA KOMaHObl — IPOYUTAHHOE
3HauYeHUeE.

BriBon maHHBIX Ha HUMPOBLIE BHIXOIHI, B OTIWYNM OCTAILHBIX ONepalldii, OCYIeCTBISIOTCS He
C TIOMOIIILIO CJIOB KOMaHI, a Tepenadeil ClIoB NaHHBIX B Moayidb. IIpy 3ToM B mepBoM cioBe
nepenaercs cocrosiHue mianmux 16 nuauit (I01-1016), Bo BTOopom cinoBe — crapmux (I017-
1032). TpeTbe u yeTBEpPTOE CIOBO SIBJISIIOTCS TOBTOPEHUEM IIEPBOTO U BTOPOTO COOTBETCTBEHHO. B
clydae He COBHAleHHUs CIOB MOIYJIb OoTBeTUTh KoMmaHmoii DATA_ERROR, curHanuzupymoleii o6
ommubke. B ciydae ycrneniHoro BeIBOA, B OTBET IlepeaaeTcs KOMaHa IOATBEPXKISHNS BbIBOA:

Komanna

Kon

JlaHHbIe

Omnucanue

DATA_OUTPUT_CO
NFIRM

10110

[MonTBepkneHre BbIBOAA Ha IM(PPOBLIE
JIMHUT
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B CcJlyya€ BO3HMKHOBCHUA OIIO0K MOOyJb MOXET B BMECTO CTaHOAPTHOI'O OTBE€Ta BEPHYTDH

OIHY M3 CJICOYIOIMX KOMaHI:

Komanga Kon JlaHHbIe Onucanne

PARITY_ERROR 10111/ - Bosspaiiaerca B ciayyae omumbKku Oura
YETHOCTU B IIPUHSTOM MOJYyJIEM KOMaHIE

RS485_ERROR_CON /11000 - [lepenmaercsa B ciaydae, ecliv 3a TaiiMayT Ha

FIRM_TIMEOUT npreM 1o RS485 He ObUIM MPUHATHL BCE
3ampalrBaeMble CJI0Ba

RS485_ERROR_SEN 11001/ - Ilepenmaercss, ecau 3a TaiMayT Ha

D_TIMEOUT nepenady He OBLIM MepeldaHbI BCE CIOBA
o RS485 (tonbko mist mpormmBku 1.5 u
HIKeE)

DATA_ERROR 1101000000000 eceeeeeee | [laa npowmmBku 1.5 1 HIKEe TaHHOE CJI0BO

BO3BpAIlAJIOCh MPU HECOBMAIECHUM IBYX
IIOBTOPHBLIX CJIOB Ha BBIBOI OJAHHBIX.

B Bepcum 1.6 »Ta KoMaHIa TakKXke
UCIIOJIB3YETCA IJIsd OIIOBCIICHUA IOPYyIrux
ommOOK, a JaHHBbIE B KOMaHIEe COmep>KaT
KoI, OIIOKH (€):

0 — 1pu HecoBHageHWM TaHHBIX Ha
BBIBOII, KaK U 1151 Bepcun 1.5

1 — T1mpuHATa HemoddepXKuBaeMas
KOMaHIa

2 — HeBepHbIe ITapaMeTPbl KOMaHIbl

3 — mpuHATA HeIomycTHMMas KOMaHIa

IUIT  JAHHOTO  COCTOSIHUSI — (Hampumep
HeJab3s OCyIIeCTBISITH 00MeH mo RS485
TIpY 3aITyIIIEeHHOM ITOTOKOBOM BBOJIE)
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IIpunoxenue 3. HoBbie KoMaHabl B Bepcuyu npomuBku 1.6.

B Bepcuu nipommuiBku 1.6 ObI1M 106aBIEHBI ClIeNYOIIEe KOMAaHIbI:

1. YcTaHoBKa JONOJHUTEbHBIX mapamMeTpoB

JIns ycTaHOBKM IOTIOJTHUTENBHBIX ITapaMeTPOB MCITOIb3yeTcsT KoMaHaa CMD_CONFIG_PAR_EX:

Kon Hanneie (15-8) | danusie (7-0)

KOMaHbI

10011 Kon mapamerpa |3HaueHne nmapaMeTpa

CTapIJ_IaH YacTbh JAHHBIX OIIpeneseT YCTaHABIMBAEMbI IIapaMeTp, a MJIallas — €ro 3HaueHUe.

JoCTyIIHBI ClIedyoIIe TapaMeTphl:

ITapamerp

Kon

3HayeHUE

PARAM_RS485_RESPONSE_TOUT_L

1

Manmmit 6aiT 3Ha4eHUS ITOCTOSTHHOM
cocTaBJIsIIOLIEl TaiiMayTa Ha oTBeT o RS485 B
MC.

PARAM_RS485_RESPONSE_TOUT_H

Crapmmii 6aiiT 3HaYeHUS TTOCTOSTHHOM
COCTaBJISTIOLIIElT TaliMayTa Ha oTBeT 1o RS485 B
Mc. [lepenmaeTcs Bcaen 3a Maanmmm 6aiiToMm.
3HayeHMe TaliMayTa omnpeneaseTcsd Kak (256*H
+ L) mMc

PARAM_RS485_INTERVAL_TOUT

TaiimMayT Ha OKOHYaHHS TIPUHIMAEeMOTO TTaKeTa
o RS485. Ennnmita coorBeTcTByeT 250 MKC,
MuHIManbHoe 3HaueHne 7 (1750 Mkc),
MakcuMaiabHoe 255 (63 750 mxc). Ecin
BKJTIOUEH CITelIMaIbHBIN PEXKUM 1 ¢ MOMEHTa
IpreMa IpeabIIyIIero makeTa 3a 3TOT
WHTepBaJ He OyIeT MPHUHSTO CIIeIYIOIIeTro, TO
3TO OymeT o3HavYaTh IMPU3HAK KOHIIA TTaKeTa.

PARAM_RS485_TX_ACTIVE_SOP_INT
ERVAL

HHTepBan BpeMeHM nepe nepeaadeii makerta
no RS485, B TeyeHre KOTOPOTO MOIYJIb
akTUBUpYyeT nepegatuyuk RS485, Ho He
nepenaeT maHHble. MOXKET HCIIOIb30BaThCs IS
MOBBILIEHNS TTOMeXO03allnIeHHOCTH. Enrania
cooTBeTcTBYeT 250 MKC — IOITYCTHAMBIE
3HaueHus1 ot 0 mo 255 (63 750 mkc)

PARAM_RS485_TX_ACTIVE_EOP_INT
ERVAL

HHTepBan BpeMeHM ToclIe Mepeaadl ImakeTa o
RS485, B TeueHre KOTOPOTO MOIYJIb OCTaBIISIET
nepenaTurK BKIIOYeHHbIM. EnuHniia
cootBeTcTBYeT 250 MKC.

Buumanue: [1pu ucmonb3oBaHuu, caeayeT
OBITH YBEPEHHBIM, YTO OTBEYaroIee
YCTPOMCTBO He HAYHET IepeaaBaTh TaHHEIE B
TeueHNe 3TOro MHTEpBaJia C JONOJHUTEIbHBIM
3amacoMm B 100 Mxkc.

B orBeT Ha KOMaHIy IIPUXOIUT KOMaHa ¢ TeM ke KomoM (0x13).
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2. Ilepenavya pacmupenHoro kaapa nmo RS485
s ocymectBiienuss ooMeHa mo RS485 ¢ pacimpeHHbIM pazMepoM Oydepa Ha preM U Iepeaady 1
MCIIOIb30BaHMsI BO3MOXKHOCTH TIpHeMa HEIOJTHOTO MaKeTa UCIOJIb3YOTCS HOBbIe KOMaH IbI:

1. B nauane kaxxmoro obmeHa mo RS485 mepemaercsa 3 cioBa ¢ mapamMeTpaMM TeKylllero obMeHa,
BCJIEN 3a KOTOPBIMHU TIepenaeTcss Hy>KHO KOJIMYECTBO CJIOB C NHAaHHBIMH I Tiepenaun 1o RS485. B
OTBET Ha KaXJoe CJIOBO MOXYJb BBICHUIAET ITOATBEPXKIEHUE B BUIE KOMAaHIBI C TeM XK€ KOIOM
(0x11). INopsimok 1 ¢popMat npuBeIeHLI B TA0IHIIE:

Komanga |JlaHHbIe Onucanne

10001 0001000Ss SSSSSSSS | S — KoamuecTBO 0B Ha repenady (ot 0 go 256)

10001 0010000r rrrrrrrr |r— xonuecTBo caoB Ha mpueM (ot 0 1o 256)

10001 00000000 000001 |i — mpusHaK, UCIIOIL30BATH JIU TAiMAyT HA UHTEPBAJ
MEXIY CJIOBAMU KaK ITPU3HAK KOHIIA IPUHUMAEMOTO MTAKeTa

10001 0011000d dddddddd | Janusie Ha nepenady no RS485. JIoKHO OBITH S TAKUX

I1aK€TOB

Buumanue: Ilpy mepegaye maHHBIX He cliemyeT IlepechbUiaThb Ooiibllle 16 KOMaHH, Ha KOTOPBLIX He
OpUILIIA TIOATBep:KIeHns, nHade KoHTpoiiaep AVR moxer He ycmetrh obpaborarh. MMeHHO mis
BTOTO BBEJICHBI IMONTBEPXKICHWS Ha KaXKOyl0 KOMaHOy. DTO OTrpaHMYeHNEe CIIPaBeIIMBO IIJISI BCEX
KOMaHJI M NAHHBLIX, HO OCTaJbHBLIE OIlepallii, KaK MpaBUIO, He TPeOyIOT IIepPeCBUIKA OOJIBIIOro
KOJIMYeCTBA KOMaHI, ITOIPSI,.

2. Jlanee mepemaerca komaHma CMD_RS485_START_EXCHANGE (0x12), mo Kortopoii u
HaunHaeTcd obMmeH. Ha 3Ty KoMaHIy He IlepechliaeTcsl CIelMajbHBLIA OTBeT. Bece mepemaHHbIe 10
3TOTO CJI0Ba MOIY/Ib BHadaye nepenaet mo RS485, a 3areM cHoBa mepesogut nHTepdeiic RS485 B
peXUM IIprieMa U OXXUIaeT 3aJaHHOe KOJIMYECTBO CJIOB (T).

Komanga |JlaHHbIe Omumcanue
10010 0 3amyck o6MeHa JaHHBIX
3. Ilocne Toro, kak AVR mpumer Bce cioBa 1mo RS485 mnm ucreuver taitmayt (uam Oyner

NpU3HAK OKOHYAHUS Kalpa npu i=1), MomyJib HOIUIET B OTBET CJeNYIOIIYI0 MHPOPMALIIO:

CnepBa 3aroJIOBOK C KOJIMYCCTBOM IIPUHATHIX CJIIOB:

Komanga |JlaHHbIe Onucanne

11011 00000000 sSSSSSSS |s— Mirammme 8§ OUT, 3aTaIONIMX pa3Mep OTBeTa
11100 00000000 0O0OOOOOS |s — crapiumii 6UT, 3aaAOIIKIA pa3Mep OTBETA
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Bciien 3a 3aroioBKOM OTBeTa IlepenaeTcsl YKa3aHHOe KOJIMUYECTBO IMPUHITHIX cIoB. Kaxkmoe clIoBo
repenaeTcs B BUAE IByX KOMaH] ClAeIyIOIMM 00pa3oM

Komanga |JlaHHbIe Onucanne
11101 00000000 dddddddd |d — maanmme 8 GUT MPUHATOrO CIIOBA
11110 00000000 pfOOOOOd | d — crapumit 6UT MPUHSTOTO CIOBA

P — MOPU3HAK, YTO 3TO CIOBO NPUHSTO C OLUKMOKOMI
YETHOCTH

f — mpu3HaK, 4To 3TO CI0BO OBLIO IPUHSITO C OIIMOKOM
Kazapa (HeT CTOOBOTO OuTa)

ClenmyeT TaK:Ke yYUTHIBATh, YTO B CIy4Yae OIIMOOYHBIX MApaMeTPOB WM APYTHX OIIMOOK B Iepemade
KOMaH]I, MOIYJIb IM€eeT IPaBO BEPHYTh B OTBET HE yKa3aHHBII 3aT0JIOBOK C TaHHBIMU, a OJHY W3

KOMaH]1, Coo0IIaromux 00 ommbKe, IPpUBEIeHHBIX B MPeIbIIyIeM IPUIOKEHNH (HarpruMep
DATA _ERROR wnu PARITY _ERROR).
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