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1 OcHOBHBIE NPUHIHUNBI PA0OTHI ¢ 0UOJIHOTEKOH MO0JIb30BATEIBCKOI0
uHtep@eiica moayas LTR43.

Monyns LTR43 npennasnaveH mais nu@poBOro aCHHXPOHHOTO BBOAa-BhiBosa T TL-curaanos,
JUIE CUHXPOHM3AaLMU cOopa IaHHBIX B OJHOM KpeWTe WM B MHOTOKPEHTOBOH cCHCTEME IO
BHYTPEHHUM WM BHEIIHMM CHUHXPOCHTHAJaM, a TaKkKe IJI peajau3alud OOMeHa JaHHBIMHU IIO
unrepdeiicy RS485. IlogpoOHO O CTpyKType MOAYIsI M BCEX €ro BO3MOXKHOCTSIX HAIMCAaHO B
nokymeHnte «Kpenrosas cuctema LTR. PykoBoacTBo nmons3oBatensi». B nannom PykoBonacTe pedb
MOWJAET O MPOrpaMMHUPOBAHUM MOJIYJS TOCPEACTBOM BbI30Ba (DYHKLHUH, COAEpIKALIMXCS B
OMOIMOTEKE MOJIH30BATEILCKOTO HHTEp(eiica.

Ha nnate monyns ycraHoBieH MukpokoHTposuiep AVR Atmega 8515, ocymectBistomuil
oOIee yrpaBiaeHUE MOJYJIEM, KOHTPOJIUPYIOMHK 00MeH MH(popMaIuend ¢ KpeUT-KOHTPOJIJIEPOM, C
NMopTaMM BBOJAA BbIBOJA MOAYJIsI MU OoOMeH maHHbIMH 1o uHTepdeiicy RS485. Ympasnstomas
IporpaMMa MUKPOKOHTpOJUIEpA 3alUchiBaeTcsl B ero ddm-naMaTe Opu U3roTOBICHUHM MOayisi. B
3TOM MaMATH TaKXKE COACPIKUTCS WACHTU(HUKAIMOHHAs MHpOpMauus (CepuilHbIA HOMEp, Bepcus
yIpaBsIoONE porpaMMbl MUKPOKOHTPOJUIEPA, aTa €€ co3AaHus, uMsa Moayis). C Touku 3peHus
MIPOTPaAaMMHOTO 00ECIICUEHUS CBSI3b C MUKPOKOHTPOJICPOM MOJYJIA U 0OOMeH MH(popManuend ¢ HUM
OCYIIECTBIISIOTCS TIPU MTOMOIIHM OUOTMOTEKH TOJIb30BATEIbCKUX (DyHKITHA.

[TocnenoBaTenbHOCTh MPUMEHEHHS 3TUX (DYHKIMIA CXOAHA C MCIOJIb30BAaHHMEM aHAJIOTUYHBIX
(GyHKOMA B TIpOrpaMMHOM oOecniedeHuu Apyrux moxayied cuctembl LTR. B obmux deprax sta
MOCJIeIOBATEIbHOCTD BBITJISIIUT CIEAYIOIINUM 00pa3oM:

- WMunnpanu3anus MHTEp(EHCHOro KaHala CBS3M C MOJYJIEM, YCTaHOBKa HAacTPOEK I10

YMOJTYaHHUIO;

- VYcraHoBka mapaMeTpoB paboThl (KOHGUTYypalus TOPTOB BBOJA-BbIBOAA, HWHTepdeiica

RS485, meTok) n 3arpy3ka ux B namsTb MUKpokoHTposiepa AVR ATmega 8515;

- [TonyuyeHne NaHHBIX C BXOAHBIX LM(POBBIX JUHUHA BBOJA-BBIBOJA U OTIPABKA JaHHBIX Ha

BhIXOHBIE TMHIK. OOMeH naHHbIM 110 uHTepdeiicy RS485. Ynpasnenue reneparyeil METOK.

- 3akpeiTHe HHTEP(EUCHOTO KaHaIa CBSI3HU C MOIYJIEM.

2 bubiamorexa unTepdeiica moab3oBarens moayias LTR43, o0mue cBegenns.

bubnuorexka (yHKIMIA MOIB30BAaTENBCKOTO0 HHTEp(eiica COACPKUT CIEAYIOINIHEe OCHOBHBIE
KOMIIOHEHTHI: CTPYKTYPY ONUCAHUA MOAYJISI K HA00p PYyHKUMH ISl CBA3M U pa00THI C MOYJIEM.

2.1 CrpykTypa onucaHusi MOIYJIs.
Crpykrypa onucanus moayis (tun TLTR43) npennHasHauena Juisi HHULUANU3ALUK, XpPAaHEHUS
Y U3MEHEHMs JaHHBIX O KOH(QUTypaluy MOIyJIs B paMKax co3AaBaeMoi nmporpaMMsl. [Ipu nomomu
MOJICH ATOH CTPYKTYpHI 3aaeTcsd KOH(UTYpalus MOPTOB BBOIA-BBIBO/IA, OMPEACTISIOTCS HapaMeTphl
untepderica RS485 u tunsl cuaxpomeTrok. [lepen BbI30BOM (PYHKIMK KOH(PUTYpALIUA MOIYJIS
LTR43_Config() cnenyer o00s3aTelabHO 3alOJHUTH MOJS CTPYKTYphl ONMUCAHHUS MOAyis. B
IIPOTUBHOM CIIy4ae MOJyJIb MOXET BblJaBaTh HEBEPHBIE JAHHBIE.

2.2 ®OyHKIHH N0Jb30BATEJbCKON 0M0IMOTEeKH (001IMe CBeIeHHS).
Oyukiun 6ubnuoreku monb3oBatens Itr43api.dll npeanasHadeHbl A KOHUTYpUPOBAHMUS,
IpOrpaMMHPOBAHMSA, cOOpa JaHHBIX W AUATHOCTHKH MOJYJIS.

2.2.1 Kanaccupukanusi pyHKIHMH M0Jb30BATEbCKOH O0HOTHOTEKH.
OyHKIMKA, BXOIANIME B COCTaB TMOJIb30BaTeNbckor Oubmmorekun Mmomynst LTR43, moxHO

pa3aeNuTh Ha CIIEAYIOIINE TPYIIIbL:

- OYyHKIWYA WHUIHAIA3AIUN U OTKPBITHUS;



OyHKIMH KOHQUTYPUPOBAHUS;

DyHKIMK cO0pa JaHHBIX;

OyHKIHs 0OMeHa JaHHBIX 10 uHTEepdeiicy RS485.
DyYHKIUS 3aKPBITUS;

BcmomoratenbHbie QYHKITHH.

K ¢yHKkuusiM MHMUIHATU3AUMM W OTKPBLITHA OTHOcsATcs ¢yHkumu LTR43 Init() u
LTR43 Open(). 1x cneayer BbI3bIBaTh B MEPBYIO ouepenb. OHU MpeaHa3HAYEHbI ISl TOTO,
YTOOBI 3aIMOJIHUTH MOJSI CTPYKTYPhl OMUCAHHS MOAYJS 3HAUCHHUSMHU MO YMOJYAHHUIO, OTKPBITh
UHTEPQEHCHBIN KaHAI CBA3HM C MOJIYJIEM, W BBINOJHUTH HEOOXOAMMbIE MPOBEpKH. be3 BhI30Ba
9TuX (QyHKUMH AanpHeiIas paboTa ¢ MOAyJIeM HEBO3ZMOXKHA.

@Oynkuusa koHpurypupoBanusi — 370 LTR43 Config(). Ota ¢ynkuus nepenaer Bce
KOH(QUI'ypallMOHHbIE NapaMeTphl, 3alUCaHHbIE B IMOJIAX CTPYKTYphl ONMCAaHUS MOJIYJA, B
ONEPAaTUBHYIO NaMsiTh MUKPOKOHTposiepa Moayiis. [locne BbImosHeHUs yKa3aHHBIX (YHKLIUH
YCTPOMCTBO TOTOBO K COOPY JTaHHBIX.

dynknun  coopa  mannbix:  LTR43 ReadWord(), LTR43_StartStreamRead(),
LTR43 StopStreamRead(), LTR43 Recv(), LTR43 WriteWord(),
LTR43_ WriteArray(). Onu npeaHasHaueHbl Juisi oOMEHa JaHHBIMM C IOPTOM BBOJIa-BbIBOJA
MOJYJIsl, @ TAKXKE JAJIs1 IPOBEPKU NMPABUIIBHOCTH MOJIYYEHHBIX JAHHBIX.

®ynkuusa s padorsl ¢ uHTepgeiicom RS-485: LTR43 RS485 Exchange(). Ora
(GYHKIHS OCYIIECTBIISIET OOMEH MaKeTaMH JaHHBIX C APYTUMH YCTPOHCTBaMHU IO MHTEpdeicy
RS-485.

@OyHKIHUM yIIPABJIEHUSI METKAMMU:

LTRA43_StartSecondMark(),
LTRA43_StopSecondMark(),
LTR43_MakeStartMark(),

[Tpu momou 3TuX GYHKUUN MPOU3BOAUTCS 3allyCK M1 OCTAHOBKA I'EHEPALUU CEKyHJIHOU
METKH, a Takke popmupoBanre MeTku «CTAPTY.

BcenomoraresibHble  (PYHKIMHU: LTR43 GetErrorString() Bo3Bpamaer CTpPOKy C
onucaHueM OIMOKH, cooTBeTcTBYONYI0 Koy omnOky; LTR43 Read EEPROM () BbinonHseT
YTEHHE UHPOpPMALTUU u3 yKa3aHHOH AYEHKU 10JIb30BATEIBCKOTO 113V,
LTR43_WritetEEPROM() BbimonHseT 3anuch HHGOpMamuM B  yKa3aHHYI  SYEHKy
nosnb3oBarensekoro III3Y.

®yukuusa 3akpeiTus: LTR43 Close(). BoizbiBaeTcs mpu okoHYaHUHM pabOThI ¢ MOJYJIEM C
LIEJIBIO 3aKpbITUA MHTep(delcHOro kaHana. [ KOppeKTHOro 3aBeplieHHs paboThl ¢ MOAYJIEM
CIIeZlyeT 00sI3aTeIbHO BBI3BIBATh JAHHYIO (DYHKIIUIO.



2.2.2 Tunu4Has MOCJIeA0BATEILHOCTh HANIMCAHUS NIPOTPAMMBI.

Puc. 1

I/IHI/IIII/IaJIPBaIII/Iﬂ H OTKPbITHE
- Co3manue »K3eMIuIsIpa CTpyKTypsl orucanus Moxyist, Tan TLTR43;
- BezoB ¢pynkmnun LTR43 Init() — co3nanmne nHTEpdECHOTO KaHANA CBSI3U C MOIYJIEM H
3aII0JTHEHHE TI0JIEH CTPYKTYPbI OIMCAHUS MOIYJIS 3HAUCHUSAMH M0 YMOTYaHUIO.
- BozoB ¢pynkimun LTR43_Open() - otkpbiTie nHTEp(ECHOrO KaHaa CBSI3H C MOJYJIEM,
YTeHHE KOH(GUTYPALHOHHON 3aIIMCH MOIYJIS.

Kondurypanus mony.isi.
3anojaHeHue MmoJiel CTPYKTYPhl OMTUCAHKSI MOAYJIsI 3HAUYEHUSIMH,
COOTBETCTBYIOIIMMH TpeOyeMoMy pexxuMy cOopa JaHHBIX.

Ilepenaua napamerpos cOopa
JAAHHBIX MOIYJIIO

BezoB ¢pynkunu LTR43_Config()

|

YreHne U 3aNUCh JAHHBIX B IMOPTHI
BBO/1a/BbIBO/IAa MoayJs.

Bezos pynxmmii LTR43_ReadPort(),
LTR43_ WritePort(), LTR43_ WriteArray(),
LTR43_StartStreamRead(),
LTRA43_StopStreamRead(),

LTR43 Recv()

I

OO0MeH JaHHBIMM C IPYTUMHU
ycrpoiictBamu 110 uHTepdeiicy RS-485.

BezoB ¢pynkumu LTR43 RS485 Exchange()

3akpbiTHEe HHTEP(EHCHOT0 KaHATAa MOLY IS
Brzor gyrkmmn LTR43_Close()




[Tpu mporpaMMUpPOBaHUK MOJTYJISI CIIEAYET MPHICPKUBATHCS YKA3aHHOH BBIIIE CXEMBI.
Janee OyayT moipoOHO pacCMOTPEHBI KOMITOHEHTHI TIOJIb30BaTeNbckoi Onbmuoreku Itr43api.dil

3 IloapodHoe onucanue omdanorexu Itr43api.

Jlnst  monmydeHHss  BO3MOXXHOCTH — BbI30Ba  HMHTEp(DEHCHBIX  GyHKIMA  OWOIHOTEKH
1tr43api .dl 1 u3 Bamero npuiokeHust HEOOXOAUMO CJIEIYOIIEE:

®  CO3/1aTh MPOEKT B KaKO# OO U3 cpel pa3padOTKu;

® TIOMECTHUTHh B MaINKy MPOEKTa WJIH B MAamkKy, OMMCAaHHYIO B mepeMeHHo okpyxkenusi PATH,
¢aitn Itr43api.dll.

e 100aBUTH B MpOEKT HH(poOpMAIMIO O crocode BbI3oBa HHTepdeicHbIX  Qynkuumit dll-
OMOIMOTEKH W HCIONB3YEeMbIX THMNAaX JaHHbIX. B pasnuuHblXx cpenax pa3paboTKu
MOCIIE0BATEIHHOCTh ACUCTBUH U TIPUIIOKEHHBIC YCHUIIUS MOTYT HECKOJIBKO OTIMYATHCS:

Borland C++/Borland C++ Builder :

- nonkiounTh K npoekty ¢aitnsl LTR\LIB\BORLAND\Itr43api.lib u
LTRAINCLUDE\Itr43api.h;

Microsoft Visual C++:

- moakmrounTh K poekty ¢ainel LTR\LIB\MSVC\Itr43api.lib u
LTR\AINCLUDE\Itr43api.h;

JIpyrue cpeabl pa3padoTKu :

- cheayeT oOpaTUThCS K COOTBETCTBYIONICH JOKYMEHTAIIMU Ha CPEACTBO pa3pabOTKH.

®  C03/1aTh U J0OABUTH B TPOCKT (haiil ¢ HICXOAHBIM TEKCTOM OyayIei TporpaMMmel;
® TI0CJIE 3TOTO0 MOXHO IMUCATh CBOIO MPOTPaMMY, BBI3bIBAas COOTBETCTBYIOIIUE WHTEPEHCHBIC
¢ynkuuu dll-6ubnuoreku.



10
3.1 Crpykrypa onucaHusi MOAYJsl.

[Tonst maHHOW CTPYKTYpHI colepkKaT MH(OpMAanWIO O HANpaBICHHUAX JIMHUHA MOPTOB BBOJA-
BBIBOJIa MOIYJs, pexxuMe pabotel umHTepdeiica RS485 u o xondurypauun merok. Takxe B 3Ty

CTPYKTYpy CUMTBHIBAa€TCS KOH(UIYpallMOHHAs 3alMCh MOJYJIsl IpU  BbI30BE  (PYHKLUHU
LTR43 Open(). Onpeaenenue CTpyKTypbl IPUBOJUTCS HUXKE:

typedef struct

{
TLTR Channel,
int size;

// Pa3mep CTpyKTypbI
double StreamReadFreq;

// YacToTa BbIIaYU JaHHBIX P MOTOKOBOM BBOJIE

struct
{
int Portl; // HamipaBieHue TMHUN TOpTa BBOJA-BhIBOJA |
int Port2; // HaripaBiieHHe JTMHHIA TTOPTa BBOJA-BHIBOJIA 2
int Port3; // HaripaBieHue JTMHUN TOPTa BBOJIA-BbIBOIA 3
int Port4; // HaripaByiieHHe JTMHHIA TTOpTa BBOIa-BbIBOIA 4
+ 10_Portss; // TloncTpyKTypa KOH(PUIYpHUPOBaHHUs JIUHUI BBOJa-BbIBOJA
struct
{
int FrameSize; // Yucno GUT B Kaape
int Baud; /I Cxopocth oOMeHa (B 601aX)
int StopBit; // Konn4ecTBo CTOM-OUT
int Parity;

// BKITIOYeHHE ¥ TUT IPOBEPKU YETHOCTH
// MHOXUTENb TakMayTa OTIPABKH

// MHOXHTENb TaiiMayTa preMa MOATBEPKICHHUS
// TloncTpykTypa KoHpUrypupoBaHus uHtepdeiica RS485

int SendTimeoutMultiplier;
int ConfirmTimeoutMultiplier;
+ RS485;

struct

{
int SecondMark Mode;
int StartMark Mode;

} Marks;

// Tun cexyHaHOM MeTKH. 0 — BHYTp., |-BHYTp.+BBIXO/, 2-BHEIIHSSA
// Tumt metku «CTAPT». 0 — BHYTp., 1-BHYTp.+BBIXO/, 2-BHEIIHSSA
// TlopeTpyKTypa KOH(PUTYpUPOBAHUS METOK

TINFO _LTR43 Modulelnfo / Wnentudukannonnas nHGpoOpMaus MOy

} TLTR43, *PTLTRA43; // CTpyKTypa OIHMCaHUs MOIYJIS



Jlanee mpuBOIUTCS OMMCAHUE MOJIEH 3TOM CTPYKTYPBI.

Tab6muma 1

IToae

Tun

Onucanue

size

INT

00bEM NaMSITH, BBIICISEMON O] CTPYKTYPY

Channel

TLTR

[ToacTpykTypa, mpeacTaBistomas coooi
onucaHue HHTep(HEerCHOTro KaHaIa CBS3H C
MOJTyJIEM.

StreamReadRate

double

YacroTa BeIJa4M JAHHBIX IIPU IIOTOKOBOM
BBOJIE

10_Ports

[ToncTpykTtypa, onpeaensronias HapaBICHUsS
JUHHH MOPTOB BBOAA/BBIBOJIA

Ions Portl
CTPYKTYpPHI

INT

Ornpenenser HanpaBiieHUE JTUHUN TTOpTa
BBOZa/BbIBOAA 1. «0» - BXOM, «1» - BBIXOZ,.

Port2

INT

OrnpenenseT HaIIpaBICHUE JIMHANA MTOPTa BBOAA/BHIBOA 2.
«0» - Bxog, «1» - BBIXO/I.

Port3

INT

Ornpenenser HanpaBieHUE JTUHUN TTOpTa
BBOZA/BEIBOAA 3. «0» - BXOM, «1» - BBIXOZ,.

Port4

INT

Ornpenenser HanpaBieHUE JUHUN TTOpTa
BBOJa/BbIBOAA 4. «0» - BXOI, «1» - BBIXOZ,.

RS485

[ToacTpyKTypa, Onmpeaesnsonas napaMmeTpol
oOMeHa maHHbIMH 110 uHTEepdeiicy RS-485.

Ions FrameSize
CTPYKTYPBI

INT

Pasmep kanpa mpu nepenaye v npueme 1o
unrepdeiicy RS485. Jlonyctumoe 3HaueHne —
0T 5 110 9, 4TO COOTBETCTBYET KOJIUYECTBY 5-9
3HAYaANIMX OWT B KaJpe.

Baud

INT

Ckopocts 0OMeHa B 601ax (6uT/C)

StopBit

INT

KomaecTBo cTon-0UT B OTIIPABIISIEMOM CIIOBE.
«0» - 1 crom-6uT. «1» - 2 cTon-Oura.

Parity

INT

Omnpenensier pesKuM NMPOBEPKH YETHOCTH TIPH
oOMeHe JaHHBIMHU (BBITIOJHSETCS alapaTHO
MUKPOKOHTPOJIIIEPOM MOAYJIst). «0» - TpoBepKa
YETHOCTHU OTKJIFOYEHA, «1» - «4eTHas»
IIPOBEpKaA. «2» — «HeueTHas» nposepka. Ecnu
IPOBEpPKa YETHOCTH BKIIIOUEHA, TO K
OTIIPaBJISIEMBIM KaJpaM MUKPOKOHTPOJIIIEPOM
no6asiisieTcst OUT YETHOCTH, a B IPUHUMAEMBbIX
KaJpax OH CYMTHIBACTCS] i aHAIU3UPYETCSL.

SendTimeoutMultiplier

INT

MHoxHUTEND TaﬁMaYTa OTIIPAaBJISACMBIX CJIOB

ReceiveTimeoutMultiplier

INT

MHoOxuTENb TaliMayTa NIPUHUMAEMBIX
IIOATBEPKACHUN

Marks

IToxcTpyKTypa, Onpeaearomas pexumM
dbopmupoBanus BpeMeHHbIX MeTOk

[Tons SecondMark_Mode
CTPYKTYPBI

INT

Tun cexynaHoi MeTku. «0» - BHYTpeHHss, «1»
- BHYTPEHHSIS C TPAHCISILUEN Ha BBIXO/I, «2) -
BHEIIHSIS.

StartMark Mode

INT

Tun metku «CTAPT». «0» - BHyTpeHHss, «1» -
BHYTPEHHSISI C TPAHCIIALIMEN HA BBIXOJ, «2» -
BHEUIHSIS.
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Modulelnfo WnentudukanronHas napopmMaus Mo Iys.
Tun — TINFO_LTR43. /lansblii TUI
npezcTaBisieT codoit cTpykTypy. Ee onmcanue
IIPUBOJUTCS HIKE B TOM I1aB€ HACTOSIIETO
PykoBoacTBa

JInst 3aganus pesxxuma padoThl MOJTYJIS TTOJIB30BATEIN0 HEOOX0AUMO CAMOCTOSATENFHO (BPYUHYIO)
OTIPEIENIUTH TIOJIS ATON CTPYKTYphL. B KoHIIEe 1anHOTO PyKOBOICTBA MPUBOIATCS TPUMEPHI 33 1aHUS
KOH(UTYpaIiH.

Hoenmugpukayuonnan ungpopmayus mooyna:

typedef struct
{
CHAR Name[16]; // Ums Moy st
CHAR Serial[24]; // CepHiiHBIIA HOMEP MOJTYJIS

CHAR FirmwareVersion[8]; // Bepcus BMIOCa
CHAR FirmwareDate[16];  // dara co3ganus BM1OCa

+ TINFO_LTR43,*PTINFO_LTR43;

3.2 Onucanune pynkuuii ond6auorexn ltr43.dll.

®opmar: INT LTR43 Init(TLTR43 hnd)

ITapameTtp: hnd — yka3arens Ha cTpykTypy onucanus moaysis (turt PTLTR43)

Onucanme: BhInonHseT MHUIMATU3AMIO UHTEP(EHCHOro KaHala CBSI3U ¢ MOJYJIEM U 3alOJHEHUE
IIOJIEH CTPYKTYPBI ONUCAHUS MOIYJIA 3HAYEHUSAIMHU IO yMOJM4aHWIO. Hwke mpuBOIsATCS 3HA4YCHWS,
KOTOPBIMH JaHHAasl (YyHKIHS UHULUUPYET MOJIs YKa3aHHOM CTPYKTYPBI:

hnd->size=sizeof(TLTR43);

//Tlo yMOT4aHHIO BCE JIMHUY yCTAHABIMBAIOTCS HA BXO[T
hnd->10_Ports. Port1=0;
hnd->10_Ports. Port2=0;
hnd->10_Ports. Port3=0;
hnd->10 Ports. Port4=0;

hnd->StreamReadRate=15000; // [To ymomuaHuio 4acToTa BEIAAYU MPU TOTOKOBOM BBOE — 15 KI'Ix

//MlapameTpsl RS485 o ymonuanuto:

hnd->RS485 FrameSize=8; // 8 out B kaape
hnd->RS485.Baud=2400;  // Cxopoctb oomena — 2400 6ox
hnd->RS485.StopBit=0; //'1 cron-out

hnd->RS485.Parity=0; // TIpoBepKa Ha YETHOCTb OTKJIFOYEHA

//IMHOXHTENN TalMayTOB:
hnd->RS485.SendTimeoutMultiplier=10;  // MHOoXuTens TaiiMayta nepegaqn - 10 mc
hnd->RS485.ReceiveTimeoutMultiplier=10; // Muoxurens TaiimayTa npuema - 10 mc
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// P&KUMBI CHHXPOMETOK 110 YMOJTYaHHUIO
hnd->Marks.SecondMark Mode=0; // Pexum ceKyH10i METKH - BHY TPEHHSSA
hnd->Marks.StartMark Mode=0; /I Pexxum metku «CTAPT»-BHYTpeHHS IS

[Tpu wHMIMANM3auK Bce moiisi uiaeHTU(UKanmoHHOW cTpykTypbl Modulelnfo OynyT comepxarts
TOJIBKO «\O»

Bo3Bpamaemoe 3Havyenue: koxa omuoOku. Ecnu “0” — pyHKIuUS BRIIOTHUIACH 0€3 OIHOOK

®opmat: INT LTR43_Open(PTLTR43 hnd, DWORD net_addr,
WORD net_port, CHAR *crate_sn, INT slot num)

ITapameTpbi:

- hnd — ykxa3arens Ha cTpykTypy onucanus Moy (tunl PTLTR43)

- net_addr — cereBoii aapec cepepa A.B.C.D B popmare HEX: 0OxABCD. Hanpumep, net_addr
i agpeca 127.0.0.1 Oyner BeIrsafeTs ciexyromuM obpazom: 0x7F000001. Heobxomumo
MOMHHTD, YTO BCE KOMIIOHEHTHI a/ipeca J0JKHBI UMETh 3HaUeHHe, He TpeBocxosiee 255.

- net_port — ceTeBo# NOpT cepsBepa

- crate_sn — cepuilHbII HOMEp KpeiTa (He moayJsi!!!).

- slot_num — HOMED cNIOTa, B KOTOPOM PACIIOI0KEH MOAYIb (Hymepayus ¢ eOunuywl!)

Onucanme:  DyHKIMA OTKpHIBaCT HMHTEp(EUCHBIH KaHal CBSI3M C MOJIYJEM, BBIOJIHSIET
HEOOXOAMMBIEC MTPOBEPKH, a Takke cuuThiBaeT u3 [1I13Y Moaynsa ero naeHTUGUKAITMOHHYIO 3aITUCh.
[Tocne paboThl (DYHKIMM B  COOTBETCTBYIOIIMX IOJIIX CTPYKTYpPhl ONMHUCAHUS MOXAYNs OyayT
HaXOJUTHCS: BEpCUA ymnpasiisaroneld nporpaMmmbl AVR, gata co3gaHusi yHnpaBISIIOIIEH MPOrpaMMBbl
AVR, nMs MoayJist U CepUMHBIN HOMEp MOAYJIS.

Bo3Bpamaemoe 3Havenue: koj omuOku, tTun INT. Ecmmu “0” — ¢yHkius BeimonHunace 0e3
omm6Ook. Ecnu Bo3Bpamaemoe 3HaueHne paBHO —10, TO 3TO mpeaynpexaeHue, 4To HHTEpPEeHCHBIN
KaHaJ ye OTKPBIT. TeM He MeHee (PyHKIUS BBITOJHUIACH YCIICIIHO U MOXHO MPOAOJIKATh paboTy.
Opnnako nmanmpHeimasi pabota MOAYJs MOXKET OBITh HEKOppPEKTHOW. PexomeHayercs: pa3zoOparbesi B
[IpUYMHAX NPEAYNPERKACHUS U 3aKPhITh OTKPBITHII paHee KaHal.

®opmar: INT LTR43 IsOpened(PTLTR43 hnd)

[Tapametp: hnd — yka3zarens Ha cTpyKTypy onucanus Moayist, Tun TLTR43

Onucanue: OyHKINS MO3BOJIET OTCIEKUBATH COCTOSHUE COEUHEHUS C MOAYJIEM: €CIIU
BO3BpaIllaeMbli pe3yabTaT OTIANYeH OT (), TO COETMHEHHUSI HET.

Bo3spamaemoe 3nauenue: Eciu “0” — uHTEpECHBIN KaHAT CBSA3HM C MOJYJIEM CO3/IaH U OTKPBIT.
Ecnu 3naueHue HeHyJieBoe - KaHall He Co3JaH
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®opmat: INT LTR43 Close(PTLTR43 hnd)

ITapamertp: hnd — yka3zarens Ha cTpyKTypy onucanus Moy, Tun PTLTR43

Onucanme: BpinonHseT 3akpelTue MHTEp(ENHCHOro KaHaja CBA3M C MOAYJIEM NPUHYIUTEIbHYIO
OCTAHOBKY T€HEpalMi CEKyHJHbIX METOK. Ty (YHKIHMIO CJEIyeT BBI3bIBATH BCErga MeEpen
OKOHYaHHEM paboThI C MOJLYJIEM.

Bo3Bpamaemoe 3HaueHue: ko omuOku, Ty int. Ecim “0” — dyHKIus BeImosHMIACH 6€3 0MMO0K

®opmar: INT LTR43 Config(PTLTR43 hnd)

ITapamerp: hnd — yka3arens Ha cTpyKTypy onucanus Moy, Tunn PTLTR43

Onucanue: QyHKIUS ITepeIavdl MOTYJTI0 KOH(OUTYPAITMOHHON MHPOPMAITIH, ONIPEICIICHHON paHee B
MOJIAX CTPYKTYpPBI onmucanust Moayis. MHpopmaius o HampaBieHUAX TUHUI MOPTOB BBOJA-BBIBOA,
nmapamerpax RS-485, o0 koHpuUTrypamuui METOK 3arpykaeTcsi B OINECPaTHBHYK IaMsTh
MUKpPOKOHTpoJuiepa Monyind. [lepen mcmonb3oBaHueM 3ToW (DYHKUIMH TOJNS CTPYKTYpPbl OMMCAHUS
MOJIYJISI JOJDKHBI OBITh 3alOJTHEHBI TpeOyeMbiMu 3HaYeHHUsIMA. OOMEH JTaHHBIMH C MTOPTOM BBOJa-
BBIBOJIA, Mepenauy AaHHbIX 1o RS-485, a Ttakxke renepauuto BpemeHHbIX MeTok crnenyer
OCYLIECTBIISITh MOIbKO NOCIE GbINOIHEHUS SMOU DYHKYUU.

Bo3Bpamaemoe 3Hauenue: ko omuOky, Turl int. Ecim “0” — dyHKIMS BRITOTHAIACH 0€3 OMIMOOK

®opmar: INT LTR43 ReadPort(PTLTR43 hnd, DWORD *InputData)

ITapamertpsbl: hnd — yxa3atens Ha cTpykTypy onucanus moayisi PTLTR43;

*QutputData - yxasarens Ha 32-GUTHOE CIIOBO, MOKA3BIBAIOIIEE YPOBEHL CHUTHAIIOB
Ha Ka)KI0UW U3 BXOIHBIX JUHUHN

Onucanue: BpINoJHIET YTEHUE 3HAUEHUN CUTHAJIOB C JIMHUKA TOPTOB BBOJA-BbIBOJIA MOIys. Jiid
BBITIOJTHEHHS 3TOM omepanuu HeoOX0IUMO, YTOOBI HMHTEPECYIOUINE MOPTHl ObUIM HACTPOEHBI Ha
BXO/I. B npotuBHOM ciyyae MH(pOpMAIHU O 3HAYEHUSIX CUTHAJIOB HA JUHUSIX 3TUX MOPTOB OyAeT
HeBepHoi. [locrne paGoTel GyHKIMM 3HaYeHHE, aapecyeMoe ykazatenem OutputData, comepxur
WH(OpMAIMIO O CUTHAJaX, CYUTAHHBIX CO BXOJHBIX JIMHWM MOPTOB BBOJA-BbIBOAA. [logpoOHee o
dbopmare 3Toro 3HaueHus cM. B /777dB€ 4.4. nactosiiero PykoBojcTsa.

Bo3Bpamaemoe 3HaueHue: ko omnOky, Tyl int. Eciu “0” — dyHKIMS BeINOIHUIACH 0€3 OMIMO0K

®opmar: INT LTR43 StartStreamRead(PTLTR43 hnd)

IMapametp: hnd — ykazatens Ha cTpykTypy onucanus moayis PTLTR43;

Onucanue: 3amyckaeT NMOTOKOBOE (HEMPEPHIBHOE) YTCHHWE 3HAYCHHM CUTHAJIOB C JIMHWM TOPTOB
BBOJa-BbIBOJIda MOIYJIA. I[JISI BBIIIOJIHEHHUS HTOU oncpannuunu H€06XOI[I/IMO, I{TOGLI HHTCPCCYIOIIUC
nmopthl Ol HacTpoeHbl Ha BXOJI. B nmpotuBHOM citydae mHboOpMaIus 0 3HAYCHUSX CHUTHAJIOB Ha
JMHUAX 3TUX TOPTOB Oy/I€T HEBEPHOM.

Monynib HaYHET BbIaBaTh MAKEThl JAHHBIX C YaCTOTOM, onpenensemoit nojieM StreamReadRate
CTPYKTYpbl omucaHuss Mmonyis. IlogpoOHee O HempepbIBHOM YTEHMH [AaHHBIX CM. B T 4.5
Hacrtosero PykoBojacTsa.

Bo3Bpamaemoe 3Hauenue: ko omuOky, Turl int. Ecim “0” — dyHKIUS BRITOTHUIACH 0€3 OMIMOOK
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®opmar: INT LTR43 Recv(PTLTR43 hnd, DWORD *data, DWORD *tmark,
DWORD size, DWORD timeout)

ITapamerp: hnd — yxa3arens Ha cTpykTypy onucanus Moyt PTLTR43;
*data — yka3aTenap Ha MacCHB C BXOJHBIMU JAHHBIMU;
*tmark — yka3arenb Ha MacCUB IIOJyUYEHHBIX CEKYHJIHBIX METOK U MeTok CTAPT;
size — KOJIMYECTBO CJIOB IaHHBIX B 3aMpallliBA€MOM MacCHBE;
timeout — BpeMsi MIUIIMCEKYH/1aX, B TEUEHHE KOTOPOro GyHKLUs OyAeT 0XKHUIATh
IIOJIYYEHUS 3aKa3aHHOI0 KOJIMYECTBA CI0B

Onucanme: BpinonHseT nonydyeHue MaccuBa CJIOB U3 MOJYJIs pa3MepoB size . [TomyueHHsle cioBa
NIPY BBIXOZE M3 (PYHKIUH COJEpKATC B MACCHBE, aJipecyeMoM ykazateneMm data. Ykazarens tmark
azpecyeT MaccuB, copepkamuid MeTku (cekyHnHele u CTAPT), ecnu TakoBble OBLIM MOJTyYEHBI.
Ecau 3j1eMeHTBI 3TOr0 MacCHMBAa He HCIOJb3YIOTCSI B NMpOrpamMme, T0 B KadecTBe 3HAYeHUS
napamerpa tmark moskHo wucnoab3oBatb NULL. Ilapamerp timeout ompenenser Bpems B
MWIINCEKYH/IaX, B TEYEHHWE KOTOpPOro (QyHKIUS OyIaer OXuIaTh MOJYYCHHs 3aKa3aHHOTO
KonndectBa cioB. Ecnu TpeGyemMoe KOIMYecTBO MOJyYEHO /0 MCTEUeHUs TalimayTa, TO (YHKLHsS
3aBepmiaeTcs HeMmeIeHHo. Eciam 1o ucTedeHMu TaiimMayTa He OBIIO TIOIy4eHO Tpedyemoe
KOJINYECTBO CJIOB, TO (YHKLHUS BCEe paBHO 3aBepuiarcsa. Bo3ppamiaemoe 3HaueHue (QyHKIHMU — 3TO
MIOJIy4E€HHOE KOJINYECTBO CJIOB OT MOAyJsl. Eciu e Bo3BpalaemMoe 3HauYeHUE OTPULATEIbHO, TO ATO
CBHUJIETENILCTBYET 00 OmMOOYHOM 3aBepuieHMH. B 3ToM ciydae cieayeT HAEHTU(PHULIHUPOBATH
ommOky ¢ynkmueir LTR43 GetErrorString(). dannyo QyHKIHIO 1e1€C000pa3HO HCIOIB30BaTh
IIPYU IOTOKOBOM BBOJIE € IIU(PPOBBIX JIUHUH.

Ipumeuanue: Onucanue smou ynkyuu coomeemcmeyem onucanuio Gyukyuu LTR Recv()
oubuomexu Kkpeum-koumpoaiiepa ltrapi.dll.

Bo3Bpamaemoe 3Havenme: Eciau 3HaueHue mnonoxutenbHoe uid (0, TO OHO COOTBETCTBYET
KOJIMYECTBY CJIOB, MPUHATHIX OT MOAyJs. Eciau orpunartenbHoe, TO OHO MPEACTaBIsSeT cOOOW KO
OIIINOKH.

®opmar: INT LTR43 ProcessData(PTLTR43 hnd, DWORD *src, DWORD *dest,
DWORD *size)

ITapamertpsbl: hnd — ykxa3atens Ha cTpykTypy onucanus moayis PTLTR43;
*Src — ykasaTelb Ha MacCUB C MCXOJHBIMU CIIOBAMM JAHHBIX, MOJYYCHHBIMH W3
monyns. Kaxnas mapa cioB comepKUT COOTBETCTBEHHO 16 crapmmx u 16
MITaIINX OUT 3HAYEHUs, CUUTAHHOTO C TIOPTOB BBOJIa/BBIBOAA.
*dest — MmaccuB C(OPMHUPOBAHHBIX 32-OMTHBIX CIIOB JAHHBIX
*size — yKa3aTesb Ha KOJIMYECTBO CIOB JaHHBIX B MACCHUBE

Onucanue: BrinosnHsgeT NpoBepKy LETOCTHOCTU JAHHBIX, OCTYHAIOMIUX IPU TOTOKOBOM UYTEHUU
U3 TOPTOB BBOJA/BBIBO/A, a Takxke (opmupyeTr rotoBblie 32-OUTHBIE CIIOBA, COOTBETCTBYIOIIKE
CUMTAHHBIM 3HAYEHUSAM IHUPpoBBIX JuHUH. O Qopmare ciIoB MmoapoOHEE CM. B ONHCAHUHU
OJTHOKPATHOTO YTEHUsI U3 TIOpTa BBO/A/BBIBO/IA, B //1B€ 4.4. HacTosuiero PykoBojcTaa.

[Ipy MOTOKOBOM YTEHHMH MOJIH30BATENI0O HEOOXOJUMO CaMOCTOSITEILHO MOJydYaTh CIOBa-JaHHBIC
u3 moxyns npu nomouw ¢yHkimn LTR43 Recv(), a 3atem mnepenaBaTh TOMy4YeHHBIC TaHHBIC
¢byukuun LTR43 ProcessData(), mocie paGoTsl KOTOpOH MaccuB, agpecyeMblil yka3arenem *dest,
Oyzaer conepxarb copmupoBanHbie 32-OuTHble cioBa. [lapamerp *size mpu Bxone B (DyHKIHIO
yKa3blBaeT Ha pa3Mep MCXOJHOTO MAaccuBa, IPU BbIXOJE U3 (PyHKIMU — BbixoAHoro. [loxpoOuee o
HETPEPHIBHOM YTEHHH JAHHBIX U, B YacTHOCTH, 0 npuMeHeHnn pyHkirn LTR43 ProcessData() cm.
1. 4.5 Hacrosiero PykoBoacTaa.

Ecnu ¢yHKIms BeIABIsSET COOM B MOCIEI0BATEILHOCTH 3HAUEHUI CUETYMKA OTHPABIISIEMbIX CIIOB-
JTAHHBIX, TO €€ BHINOJHEHHE HEMEJIEHHO NMPEPHIBAETCS] M BO3BPAIIAETCS KOJI OLIUOKHU.

Bo3Bpamaemoe 3HavyeHue: Kox omuOku, THM int. Ecnu “0” — ¢pyHKuuMs BeimogHMIACH 0€3 omnboK
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®opmart: INT LTR43 StopStreamRead(PTLTR43 hnd)

ITapametpsi: hnd — ykazatens Ha cTpykTypy onucanus moayis PTLTR43;

Onucanue: OcTaHaBIMBACT IMOTOKOBOE (HEMPEPHIBHOE) YTEHHWE 3HAUEHUN CUTHAJIOB C JIMHUN
MIOPTOB BBOJ1a-BbIBO/Ia MOJTYJISL.

Bo3Bpamaemoe 3Hauenue: ko omuOku, Turl int. Ecim “0” — dyHKIMS BRITOTHAIACH 0€3 OMIMOOK

®opmar: INT LTR43 WritePort(PTLTR43 hnd, DWORD OutputData)

ITapamertpsbl: hnd — ykxa3atens Ha cTpykTypy onucanus moayis PTLTR43;
OutputData - 32-6GutHoe cioBo, onpesensioniee YPOBEHb CUTHATA HA KAKIOH U3
BBIXO/IHBIX JTUHHUH

Onucanue: BEIMOTHSET OAHOKPATHYIO 3aMKCh 32 OMTHOTO CJIOBA JIAHHBIX B IOPTHI BBOJA-BHIBOJIA
Moayst. JIis Toro 4toObl HYXHBIE YPOBHU CHUTHAJIOB MOSBMJIMCH HA COOTBETCTBYIOIIMX JHHHSIX
BBOJIa-BBIBOJIa, HEOOXOAMMO, 4TOOBI 3THM JMuHUM ObUIM HacTpoeHsl Ha BbBIXOJI. B mporuBHOM
clly4yae 3HAYeHHE CUTHAJIa Ha 3TUX JUHUSIX He u3MeHuTcs. O dopmare mapamerpa QutputData cwm.
noJpo0HO B //7a8€ 4.2. nactosiero PykoBoacTsa.

Bo3Bpamaemoe 3HavyeHue: Kox omuOku, THM int. Ecnu “0” — ¢pyHKuuMs BeImogHMIACH 0€3 olnOoK

®opmar: INT LTR43 WriteArray(PTLTR43 hnd, DWORD *QOutputArray,
BYTE ArraySize)

ITapamerpbl: - hnd — yka3arens Ha cTpykTypy onucanus Mmoayist PTLTR43;
- *OutArray - VYkasareab Ha MacCuUB 32-OWTHBIX CJIOB JaHHBIX, IMOJICKAITUX
OTHpaBKE B TMOPTHl BBOJA-BbIBOAA MOayJssd. ClioBa BBIBOJSITCA B MOPTHI
MOCJIeIOBATEILHO, C MUHUMAJIbHO BO3MOKHBIM MHTEPBAJIOM BPEMEHHU JIJIsi CUCTEMBI

LTR. Kaxxnoe cnoBo B MmaccuBe aHamornyHo mnapamerpy OutputData s
byukunn LTR43 WriteWord().
- ArraySize — KomnuectBo »3iemeHTOB MaccuBa QOutputArray. Moxer

MIPUHUMATh 3Ha4YeHus ot 1 go 255.

Onucanme: Brimonuser BbIBOJ 32-OMTHBIX 3yieMEHTOB MaccuBa QutputArray B HOpThI BBOJA-
BbIBOJIa MOAYJs. Jlyis TOro 4toObl HY’>KHbIE€ YPOBHHU CHTHAJIOB MOSBHUIUCH HAa COOTBETCTBYIOLIMX
JUHUAX, HEOOXOAMMO, YTOOBI TMOPTHI, COOTBETCTBYIOLIME 3THM JIMHHUSAM, OBUTM HACTPOCHBI Ha
BbIXO/I. B npoTuBHOM cCily4yae 3Ha4Y€HHE CHUTHaJIa HA TUX JUHUAX HE mM3MeHHTcs. [loapoOHee o
BBIBOJIC MAaCCHBA CM. B //1GBE€ 4.3. Hacrosiero PykoBoicTBa.

Bo3Bpamiaemoe 3HavyeHue: Kox omuOku, THn int. Ecnu “0” — ¢pyHKuuMs BeImogHMIACH 0€3 omOoK

®opmart: INT LTR43 StartSecondMark(PTLTR43 hnd)

[TapameTpsr:
- hnd — ykazarens Ha cTpykrypy onucanus moayis tuna PTLTR43

Onucanne: Bemonuser 34IlyCK I'CHCpalu CeKYHI[HOﬁ MCTKH.

Bo3ppamaemoe 3Hauenue: ko omuOku, Ty int. Ecim “0” — gyHKIus BeIMoHMIACH 6€3 OMIMO0K

®opmar: INT LTR43 StopSecondMark(PTLTR43 hnd)

[Tapametpsr:
- hnd - yka3zarens Ha cTpykTypy onucanusi Moayist tuna PTLTR43

Omnucanue: BoIIIOIHAET OCTAaHOBKY I'€HEpALMU CEKYHIHON METKHU.

Bo3Bpamaemoe 3HaueHue: ko omnOky, Tyl int. Eciu “0” — dyHKIMS BeINONTHUIACH 0€3 OMIMOOK
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®opmart: INT LTR43 MakeStartMark(PTLTR43 hnd)

ITapamerpsr:
- hnd - yka3arenpb Ha cTpykTypy onucanust Moays tTuna PTL'TR43

Onucanue: BoinonHseT oqHOKpaTHY0 reHepannio MeTku «CTAPTY.

Bo3Bpamaemoe 3HaueHue: ko omnOKy, Tyl int. Eciu “0” — dyHKIMS BeINONTHUIACH 0€3 OMIMOOK

®opmart: INT LTR43 RS485 Exchange(PTLTR43 hnd, SHORT *PackToSend,
SHORT *ReceivedPack,
INT OutPackSize, INT InPackSize)

[TapameTpsr:

- hnd - yka3arens Ha cTpykrypy onucanus moayins tuna PTLTR43

- *PackToSend — Maccus, onpeessonuii NakeT cioB, MOAJISKAIIUX OTIIpaBKe MO UHTepdency
RS-485. ®opmaT kakaoro cjaoBa 3TOTO MaKeTa OMPENENseTCs MOJISIMH MOACTPYKTYphl RS485
CTPYKTYPbI OITMCAHUS MOIYJIS;

- *ReceivedPack — Maccus, B KOTOpBIil OyJIeT 3aliCaH MaKeT CJIOB, MOJYYEHHBIN 110 nHTEpdency
RS485 kak noaTBepkaeHNE M1OCIE OTIPABKU UCXOAIIETO MTAKETa;

- OutPackSize — xoimuecTBO CIIOB B OTIPABIISIEMOM MaKeTe, Aana3oH 3HauyeHui- 1..10;

- InPackSize — xonu4ecTBO CII0B B IPUHUMAEMOM IaKETE-NOATBEP)KICHUH, TAANIa30H 3HAYCHUII-
1..10;

Onucanue: Brimonaser oOMeH gaHHbIME 10 poTokony RS-485. Ilaker croB, aneMeHThI KOTOPOTO
cooTBeTCTBYIOT »dyieMeHTaM wmaccuBa PackToSend[], B kommuectBe, paBHoMm InPackSize
MocIeI0BaTeIbHO OTIpaBiseTcs no uarepdeiicy RS485. 3arem Moayb 0xuIaeT OTBETHOTO MaKeTa-
noaTBepkIeHusl. Kom4ecTBo CI0B B 3TOM Makete NohkHO ObITh paBHO InPackSize. Ilonyuennsie
cnoBa 3anucbiBatoTcss B MaccuB ReceivedPack[]. Ilpouecc ormpaBneHuss makera OrpaHUYeH IO
BPEMEHH INPOTPaMMHO 3aJaBacMbIM TaliMayToM. Eciu B TedeHHe 3TOro TanMayTa OTIIPABUTh BCE
CllOBa TMaKeTa HE YJaloch, paboTa (QYHKIMHU 3aBEPIIACTCS COOTBETCTBYIOIICH OIIMOKOM.
AHanoruuHeIM 00pa30M HCIOJIb3YETCSl TaliMayT MpH MpUeMe BXOJALIEro nakera. bomsee moapobHO
00 oOmene maHHbIMH 10 HHTepdeiicy RS-485 npu momomm moxynss LTR43 cm. B /71aBe 6
Hacrtosmero PykoBoacTsa.

Bo3Bpamaemoe 3HavyeHue: Kox omuOku, THM int. Ecnu “0” — ¢pyHKuuMs BeimogHMIACH 0€3 omnboK

®opmar: INT LTR43 ReadEEPROM(PTLTR43 hnd, INT Address, BYTE *val)

[TapameTpsi:

- hnd - yka3zarens Ha cTpykTypy onucanus moayss tuna PTLTR43;
- Addres — anpec stueiiku [1113Y, u3 KoTOpOI cleayeT cuuTaTh OANT;
- *val — yka3zaTenp Ha CYUNTAHHOE U3 YKA3aHHOM sIYEHKH 3HAUECHUE

Onucanue: BrmmonHser urenwe Oalita W3 sUEeWKW Toib3oBaTenbckoro II3Y ¢ ampecowm,
onpeaensieMplM napamerpom Address.

Bo3Bpamaemoe 3Hauenue: ko omuOku, Tur int. Ecim “0” — dyHKIus BeImosHMIACH 6€3 0IMO0K
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®opmart: INT LTR43 WriteEEPROM(PTLTR43 hnd, INT Address, BYTE val)

[TapameTpsi:

- hnd - yka3zarens Ha cTpykTypy onucanus moayss tuna PTLTR43;
- Addres — anpec stueiiku [1113Y, u3 KoTOpOI cleayeT cuuTaTh OANT;
- val — Gaiit, koTopslii cieayet 3anucath B [1I13Y

Onucanme: Brimonnser 3amuck Oaiita B sueiiky mnonb3oBatensckoro II3Y ¢ agpecowm,
onpeaensieMplM napamerpom Address.

Bo3Bpamaemoe 3HaueHue: koj omnOky, Tyl int. Eciu “0” — dyHKIMS BRINONTHUIACH 0€3 OMIHMO0K

®opmar: LPCSTR LTR43 GetErrorString(INT Error Code)

ITapamerpsbi:
- Error Code — ko1 omuoOKy;

Onucanue: Bo3Bpaniaer cTpoky, ONMCHIBAIOIIYIO OMTHOKY, COOTBETCTBYIONTYI0 Koy Error Code

Bo3Bpaiaemoe 3HaYeHHe: CTPOKA, COOTBETCTBYIONIAS IAHHOMY KOJY OHIMOKH

Baumanue!!! Cnenyer He myTaTh THIBI JaHHBIX: CTpykTypa onucanust momyns (tunm TLTR43) u
YKA3ATEJIb na ctpykrypy onucanus Moy (tun PTLTR43).

4 QOpranuszanus oOMeHa JAHHBIMU ¢ IOPTAMHU BBOJIA-BbIBO/IA.

4.1 Kou¢urypanus JuHUIl BBOJA-BbIBOJA
Kaxnplif u3 4-X MopToB BBO/A-BBIBOAA MOXET ObITh HACTPOEH KAaK Ha BXOJ|, TAK U HA BBIXOJ.
[lepen oOmeHOM mMH(pOpManelr HeOOXOAMMO OTIPEICIUTh HAIIPABIEHHS JIMHUI opToB. Eciu sToro
HE cJenaTb, OOMEH JaHHBIMU OyaeT HeKOppeKTHbIM. OrmpeneneHne HampaBiIeHUN JIMHUI MOPTOB
BBOJIa-BbIBOJIA OCYIIECTBIISIETCS MPU MOMOILIM 3aMOJIHEHUS COOTBETCTBYIOLIUX MOJIEH CTPYKTYpbI
oInucaHMs MOJyJisl M nocienytomero BeizoBa pyHkunu LTR43 Config().
CrpykTypa onucaHus Monaynas conaepxutT mnoiactpykrypy I[O_Ports, onpenenennyo
CIIeAyoUM 00pa3oM:

struct
{
int Portl; // HampaBiieHre TMHUN TTOpTa BBOIa/BbIBOA |
int Port2; // HampaBiieHne IMHUIA TOPTa BBOAA/BBIBOIA 2
int Port3; // HamipaBieHue TMHUN TOpTa BBOJAA/BBIBOAA 3
int Port4; // HamipaBJieHre JTMHHN TTOpTa BBOIA/BBIBOA 4
+ 10_Ports // TloncTpyKTypa KOH(PHUTYpaIuy TOPTOB

B Ta6J'II/II_Ie YKa3aHO COOTBETCTBUC (1)I/I3I/I‘ICCKI/IX JIMHUM BBOJIa-BLIBOJIA nopram:

Tabmmma 1
I'pynna CootBercTBYyIOLIEE MOJIE JInaun
noactpykrypst 10 _Ports
1 Portl 101-108
2 Port2 109-1016
3 Port3 1017-1024
4 Port4 1025-1032
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Jns Toro 4ToOBl HACTPOUTH Kakoi-mubo mopt Ha BXO/, Hy)kHO nmpucBoUTh 3HaYeHHE «0»
COOTBETCTBYIOIIEMY TOJII0 TOACTPYKTYphl IO _Ports. Jis Toro 4T0061 HACTPOUTH KAKON-IMOO TTOPT
Ha BBIXO/I, HyHO npucBOUTH 3HaU€HUE «1» COOTBETCTBYIOIIEMY MO0 NOACTPYKTYphl IO _Ports.

[Tpumep KOHHUTYpaIK TOPTOB BBOIA-BHIBOJIA!
TLTRA43 conf; // OOBSBIISIEM TIEPEMEHHYIO — SK3EMILISIP CTPYKTYPBI

conf.IO_Ports. Port1=0;  // [lopt BBo#a-BbIBO/1a 1 HACTPOEH Ha BXOA
conf.1OQ_Ports. Port2=1; // TIopT BBOAA-BBIBOJIa 2 HACTPOEH Ha BBIXOJ
conf.IOQ_Ports. Port3=1; // TlopT BBOAa-BBIBO/Ia 3 HACTPOEH HA BBIXOJ]
conf.1OQ_Ports. Port4=0; // TIopT BBOAA-BBIBOJIa 4 HACTPOEH Ha BXOJI

[Tocae onpeneneHust monel CTPyKTYpbl B COOTBETCTBUU C KEJIAEMbIMHU HalpaBJICHUSMH JINHUIHI
BBO/Ia-BBIBOIA cienyeT oOs3arenpHo Bb3BaTh QyHKnuMio LTR43 Config() mis toro uTtoObI
nepefaTtb 3Ty HHGOPMALHMIO YHPaBIAIONIEH MporpaMme MOAYJs, KOTOpas HAacTpOMT MOPTHl B
COOTBETCTBUHU C TpeOyemon KoHpuryparmeit. [[ns Hamero mpuMepa BbI30B (DYHKIMH BBITJISIAUT
cneayrommm oopazom: LTR43 Config(&conf).

Hanomuum, uro ¢yskmms LTR43 Config() ucmonb3yercs He TOJBKO A ONpEACTICHHUS
HampaBJIeHUs JIMHUI BBOJA-BBIBOJA, HO U Ui KOH(PUIYpHUPOBaHUS MHBIX (yHKIUH Moayns. DTo
BCEI/1a HY)KHO MMETh B BUJY U CIEIUTh 32 COCTOSHUEM IIOJIeH CTPYKTYphl OMHCAHHUS MOAYJIS,
KOTOpbIE HE 3aTparuBaJIMCh Nepes JaHHBIM KOHKpeTHbIM npumeHenueM ¢pynkunu LTR43_Config(),
MOTOMY YTO UX 3HAYCHHUS TOXKE Oy/y 3arpy’KeHbI B IIAMSATH MOYJISI IIPH BBI30BE ATOH (YHKIWH.

4.2 3anuch 32-O0MTHOrO CJI0BA B BHIXOJAHBbIE MOPTHI MOAYJIS.

Jns 3amMcu cioBa JIaHHBIX B IOPTHI BBOJa-BbiBoga Monyiss LTR43 mpennazHaueHa
¢byskuus LTR43 WritePort(). I[Tapamerp OutputData npencraBnsier coboif 32-OuTHOE CIOBO,
KaX/Iblii OMT KOTOPOTO OIpeesiseT 3HaueHNe CUrHaa /Ui COOTBETCTBYIOLIEH JIMHUK BBO/1a-BhIBO/IA.
buter 0..31 napamerpa OutputData cooTBeTcTBYIOT JUHUAM BBoJa-BeiBoga 101..1032. 3nauenue
6uta “1” COOTBETCTBYET YPOBHIO IOTUYECKOW E€IMHMIIBI Ha COOTBETCTBYIOIICH TUHUH, 3HaUueHue “0”
— YPOBHIO JIOTUYECKOTO HYJISI.

Hanpumep, ecnu Bce JTUHMM BBOJA-BBIBOAA CKOH(HUIYpUpPOBaHbI KaK BBIXOJHBIE, TO IOCIE
Bb3oBa (yHkuu LTR43 WritePort(&conf, 0x4518AF03) Ha HHX YCTaHOBATCS CIEAYIONINE
YPOBHHU CUTHAJIA!

Tabnua 2
JInnus Yposenb | JInnus Yposenb | JIunus Yposenb | JIunus Yposennb
CHI'HAJIA CUI'HAJIa CUI'HAJIAa CHrHAJIA
101 1 109 1 10 17 0 10 25 1
102 1 10 10 1 10 18 0 10 26 0
103 0 1011 1 10 19 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 xakue-nmubo mopThl ObUIM CKOH(QUIypHUpPOBAaHBI Ha BXOJ, TO YpPOBEHb CHIHaja Ha
COOTBETCTBYIOIIMX MM JIMHHUAX BBOJIA-BbIBO/Ia HE M3MEHUTCS HE3aBHCHUMO OT 3HAYEHHUs NapameTpa
OutputData.
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4.3 3amnmch maccuBa 32-0MTHBIX CJI0B B IOPTHI MOIYJIS.

s toro urobbl mocnemoBatenbHO BbiBecTH MACCHUB crmoB B mopThl BBOJA-BHIBOJA
MoOAyJisi, ciaeayeT Bocmonb3oBatbes ¢yHkuueir LTR43 WriteArray(). Croa, moanexarniue
BBIBONY, NTOJDKHBI OBITH 3amucaHbl B mMaccuB QutputArray|], ykazaTenb Ha KOTOPBIA SIBIISETCS
napamerpom (¢yakiun LTR43 WriteArray(). [TapameTp ArraySize n0MKEH COlEepKaTh
KOJIMYECTBO CIIOB, KOTOPBIE HEOOXOAMMO BHIBECTH B MOPTHI. SHAUEHUe 9M020 NApamempa OO0INCHO
Ovimb He Oonee 255. BoiBoa OyneT mpOU3BOAMTHECS B MOCIEAOBATEIIBHOCTH OT CJIOBAa C MIIQIIIAM
uHaekcoM maccuBa OutputArray[] k cioBy co crapimuM HHAEKCOM. BbIBOJ €0B B mOpTHI OyjaeT
MPOU3BENICH C MUHUMAJIBLHO BO3MOXKHBIM JJISl IaHHOW CHUCTEMBI MHTEPBAJIOM (TPUMEPHO 85 MKC).
Hampumep, uToObI BHIBECTH MacCHB CIIOB Array, Hy>KHO BBIIIOJIHUTD CJIEIYIOIINE JEHCTBUS:

- Onpenenuts Maccus. Hampumep,
DWORD Array|[5]={ 0x76A1CD54, 0x1C, 0x45CB7A, 0x1, 0xFF259031 }
- [Tpumenuts ¢pynkumio LTR43 WriteArray(&conf, Array, 5)

[Tpu BBIBOAE B NOPTHI MUKPOKOHTPOJIJIEP OCYLIECTBISET MPOBEPKY MPABUIBHOCTU JAaHHBIX,
NPUIISIIINX B MOAYJIh M3 KpeHT-KOHTpoiuiepa. Eciam oOHapy>KeHO HapylIeHHE LEIOCTHOCTH
JAHHBIX, MHKPOKOHTposiep BbichbUIaeT omuOky u  ¢(ynkuus LTR43 WritePort() win
LTR43 WriteArray() 3aBepiiaeTcsi ¢ COOTBETCTBYIOIICH omnOKoi. B ciyuae ycrnemHoro BsIBoJa
¢bynKIus Bo3Bpaimaet “0”.

4.4 Yrenue 32-0MTHOIO CJIOBA M3 OPTOB BBOa-BbIBOA MOYJIS.

JInist 9TeHUs] CUTHAJIOB C JIMHUW TIOPTOB BBOJA-BBIBO/IA, HACTPOSHHBIX HA BXOJ, MpeIHa3HaueHa
¢ynkuus LTR43 ReadPort(). Ilocne BbmonHenus QyHKiuM napamerp-ykaszatenb *InputData
Oyzaer ampecoBarh 32-0MTHOE 3HAYCHUE, CYNTAHHOE W3 TIOPTOB Moaysst. Dopmar mapaMerpa Takoi
e, KaK M JUIsl BBIXOJAHOTO CJIOBA, T.€. KaKAbII OUT olpeienseT ypoBeHb CUTHAla COOTBETCTBYIOIIEH
JVMHAY BBOJIa-BhIBOIa. Hampumep,

DWORD WordFromPort;
LTR43 ReadPort(&conf, &WordFromPort);
[Tocne Bemonaenus: pynkuuu nepemenHas WordFromPort Oyner conepkath cunuTaHHOE 3HAUYCHHE.

4.5 IlorokoBoe (HenmpepbIBHOE) YTEHHE JAHHBIX U3 NOPTOB BBOAa-BbIBOIa MOYJIsI.

[Tpy NOTOKOBOM BBOJIE CUMTHIBAHNE 3HAUEHHM JTMHUI BBOJIa-BbIBOJIA M OTIIPABKa CJIOB JAHHBIX B
KpenuT-koHTpoiep u [IK npon3BoauTCS HENPEPHIBHO € 3aJaHHOW YaCTOTOM.

YacToTa BbAAYM JAaHHBIX IPU IOTOKOBOM BBOJIE ONpPEAEISIEeTCs 3HaUEHUEM T10JIs
StreamReadRate cTpykTypsl onucanust Mmoayis. Jluanazon yactor — ot 100 I' 7o 100 000 I'w.
Ilepen crapToM MOTOKOBOro uTeHHE Heo0xoauMo BeInonHUTh pyHKIu0 LTR43 Config(). Crenyer
MMETh BBUJY, YTO YaCTOTA BbIIAYM JTAHHBIX UMEET TUCKPETHBIN AMANa30H 3HaYEHUH, T03TOMY
¢yukuus LTR43_Config() cama onpenenut 6nmkaiiiiee BO3MOXHOE 3HaU€HHE K TpeOyeMoMy
10JIb30BaTENIEM U MoaKoppekTupyer nose StreamReadRate ctpykrypsl onucanus moayins. Takum
obpasom, nociue BoinoiaHeHus pyHkunu LTR43 Config() none StreamReadRate cTpyxTypbl
OINHCaHUs MOLyJIs OyJIET CoAepkKaTh pakmuyecKyro 4acTOTy BblJa4M JaHHbBIX.

IToroxoBelit BBOA 3amyckaercs ¢pynkuueit LTR43 StartStreamRead().

B ciyuyae moTokoBOro BBOJja CUUTHIBATH MACCUBBI CJIOB IaHHBIX U3 MOJyJIsl HEOOXOIMMO TPU
nomotu ¢pyHkuuu LTR43 Recv().



21

Buaumanmue! IIporecc notokoBoro BBoga nanueix HE ABJISAETCS aGcomoTHO CHHXpOHHBIM!
[Ipu BbIMOJIHEHMM Tpollecca BO3MOXKHBI KoyiebaHUS TMepuofa cOopa MJaHHBIX B Ipenenax
MUKPOCEKYH/IbI. BBIOOp 4acTOTHI BBIAAUM JAaHHBIX OIMpeAesseTcs] Kak KOHKPETHOM 3ajadei, Tak U
osicTponeticteuem IIK, mnpumensemoro st o0OpabOTKM W OTOOpaKeHHMs] JaHHBIX. Ecim
osicTponeiictBue IIK HemocTarouHo, To OoH He Oyaer ycmeBaTh oOpabarbiBaTh (OTOOpaKarts,
3aMUChIBaTh U T.JI.) TOTOK JJAHHBIX, COOMpaeMbIX ¢ 0oJbIIoi yacToToi. [loaToMy A1 TIOJTHOIIEHHOM
paboThl cieayeT BHIOMPATh ONTHMAIbHYIO YacTOTY BBLAAYM, ONpEeNIsieMyI0 3ajadyamMu 00paboTKU
JTAHHBIX U ObICTpOEHicTBHEM KOHKpeTHOTO [1K.

Kak roBopunoch BbIlIe, A7l cTapTa HEMPEPBHIBHOTO UTEHHUS JAHHBIX C MOPTOB BBOJA/BBIBOA,
HeoOxomumo npumeHUTh QyHKIio LTR43 StartStreamRead(). 3arem mpu nomomu GyHKIHUN
LTR43 Recv() cienyeT UIUKINYECKU CUUTHIBATh MACCUBBI IAHHBIX, TOCTYMAIOIINE U3 MOIYJISL.

[TomyunB mopumio naHHbX, HeoOxomumo BbBBaTh (yHKIHIO LTR43 ProcessData() s
MIPOBEPKHU LEIOCTHOCTH NOTOKA AAHHBIX U U (POPMHUPOBAHUS KOHEUHBIX 32-OUTHBIX 3HaYeHHH. Tak
KaK TOPTHl BBOJA/BBIBOJIA B CyMME cojieparT 32 JTUHHHM BBOJA-BBIBOJIA, TO KAXKIOE CUMTAHHOE
3HaYEHHUE TMepelaeTcss ABYMSI CIOBaMHU JaHHBIX. JTO CBSI3aHO C TE€M, YTO, B COOTBETCTBUH C
uatepdeiicom cucrembl LTR, kaxmoe cioBo MoxkeT mepenaTh TOJIbKO 16 OUT maHHBIX. Takum
obpaszom, ¢pyukius LTR43 Recv() nomKkHa CUNTHIBATH YABOEHHOE YUCIIO CIOB-JaHHBIX U3 MOTYJIs
M0 OTHOIICHHUIO K XKEJIIAEMOMY KOJIMYECTBY 32-OMTHBIX cioB. Kaxkmas mapa coMIUIOB coiepkut 16
cTapmmx u 16 MimaAmux OUT CYUTAHHOTO W3 TOPTOB 3HAYCHHSI, MPUYEM BJIEMEHTHI C YETHBIMU
MHAEKCAMHU coJiepkaT crapimue 16 OuUT ATOro 3HaueHus, a ¢ HEYETHbIMU — Miagmue 16 our
(uHIeKcanus ¢ HyJs) . YKazareidb Ha CYMTAHHBIM MacCUB JaHHBIX JOJDKEH MepeaaBatbes (pyHKIUN
LTR43 ProcessData() (mapamerp *src). [Ipu Bb3oBe 3TOH (yHKIHMH TapameTp *size IOKeH
yKa3bIBaTh Ha pa3Mep UMEHHO 3TOTO, HCXOIHOT 0, MacCHBA.

[Tocie BemonHenus ¢pyakiun LTR43 ProcessData() Oyner chopmMupoBaH BEIXOIHONH MacCHB,
coJiepKaiuii ToToBele 32-OMTHBIE JaHHBIE. DTOT MAaccUB aapecyercs napamerpoM *dest. Pasmep
3TOr0 MacCHBa BABOE MeHbIIIe, 4ueM pazmep ucxognoro. [Toaromy ¢pyskmms LTR43 ProcessData()
cama M3MEHHUT 3HaueHue, aJpecyeMoe mapameTpom *size, u mocie padoTel GYHKIIUU ITOT MMapameTp
OyzeT yka3plBaTh Ha 4YHCIO, paBHOE pa3Mepy BBIXOAHOTO MacCcHBa, T.c. MOJIOBHHE pa3Mmepa
UCXOJHOro MaccuBa. Jlpyrumu cioBaMu, mociie pa0oThl GYHKIIMH 3HAUYECHHE, aJpecyemoe *size,
YMEHBIIIAETCS BJBOE.

OpHoBpeMeHHO ¢ (OPMUPOBAHMEM BBIXOJHOTO MacCHBa (YHKIHS BBIMOIHIET POBEPKY
LIEJIOCTHOCTU JaHHBIX B HCXOJHOM MAacCHBE IIyT€M IPOBEPKU §-OUTHOrO IOCIEA0BATEIBHOIO
cueTyrka cioB. Ecnmu mocneaoBaTeabHOCTh 3HAUCHUN CUETUMKA HapylleHa, (GyHKIHsS HEMEIJICHHO
3aBEPIIAETCS C OITMOKOIA.

PaccmoTpum nmpumMep nociae10BaTeIbHOCTH ISHCTBUH TPU MOTOKOBOM BBOJIE€ JAHHBIX M3 TIOPTOB
BBOJIa/BBIBOJIa MOAYJst. [Ipeamnonaraercs, 9To 3K3eMIULIP CTPYKTYPHl OMUCaHus Moayist conf yxe
CO3/1aH, a TaK)Ke WHBIE MTapaMeTPhbl MOAYJIS YKe CKOH(DUTYpUPOBAHBI.

/* OmpenensieM MaccuB, B KOTOPBIN OyIeM CUNTBIBAThH «CBHIPBIE» JAHHBIC U3 MOIYJIS: */
DWORD SourceArray[1000];
/* OmipenenseM MaccuB, B KOTOPBIN OyAyT 3anucaHbl TOTOBbIE 32-OUTHbIE JaHHbIE */
DWORD DestArray[500];
DWORD size // onpeaensietr pasmep Kak BXOAHOTO, TaK U BIIOCJIEACTBUU BBIXOJHOI'O MaCCHUBOB

/* 3amaHue 4acTOTHI BbIIa4M JaHHBIX. B Hamem npumepe 10 kI */
conf.StreamReadRate=10000;

/* Bp13piBaeM (QYHKIHIO KOHPHUTYpAIIHA MOyt */
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err=LTR43 Config(&conf);

if(err) return (err);
/* CtapTyem MOTOKOBBIN COOp JaHHBIX C 4acTOTOM Bhimauu ciaoB 10 k', */

err=LTR43_ StartStreamRead(&conf)
if(err) return (err);

size=1000;

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

Ecnu tpebyercs, TO ycnoBue LuKia
***********************************************************/

/* Tommygaem mopuuto 3 1000 ciioB manHbIX B MaccuB SourceArray[]. TalimayTt — 2 ¢ */
LTR43 Recv(&hltr43, SourceArray, NULL, size, 2000);

/*lanee Be3biBaeM (yHKiuio LTR43 ProcessData() */

err=LTR43 ProcessData(&conf, SourceArray, DestArray, &size);
if(err)
{
LTRA43_StopStreamRead((&conf);
return(err);

/* Tlocne pabotsl GpyHkimu MaccuB DestArray[] Oyner comep:kars rotoBbie 32-OUTHBIE CIIOBA,
a 3HAUYCHUE NIEPEeMEeHHOI size Oyzaet paBHo 500 */

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

O6paboTka, 0TOOpakeHHE TaHHBIX.

Ecnu TpeOyeTcst — BBIXO U3 IIUKIIA
***********************************************************/

/* OcTaHaBIMBaeM MOTOKOBOE YTCHHE U3 MIOPTOB BBOAA-BBIBOIA */

err=LTR43_StopStreamRead((&conf);
if(err) return(err);

/* Ilpomomxkenue paboThl ¢ MoaysieM */

S ®opmupoBaHUEe METOK.

Monyns LTR43 mno3BossieT reHepupoBaTh ClieUalbHbIE CUTHANIBl - BpeMeHHble meTkwu, -
KOTOpBIE MOTYT BBIBOJUTBHCSI HA ONPEIEICHHBIE JMHUM BBIXOJHOTO pazbeéMa MOAYJS C LEJbIO
CUHXPOHM3aMU paboThl Bcell kpeliToBoit cuctemsl LTR, a Takike Heckonbkux cucreM. Kpome Toro,
MOJYJIb BBICBUIAET B KPEUT-KOHTPOJUIED CIELMAIBHBIE ITAKETHI-KOMAaHIbl BPEMEHHBIX METOK.
[TonpoOnee o merkax cm. B rnaBe 8.3.3 nokymenta «KpeiitoBas cuctema LTR. PykoBoactso
I10JIB30BATENS.

5.1 KoH¢urypanus ceKyHIHbIX METOK.
CexkyHIiHasi MeTKa T€HEPUPYIOTCS € MEPHOAOM | C U MOKET ObITh CKOH(UIYpHpOBaHA Kak
BHYTPEHHSIsI, BHYTPEHHSSl ¢ TPAHC/IsIMEeH HA BHIXO/] U BHEIIHSS.
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Buytpennss cexynaHas merka HE BBIBOJUTCA na muamioo 2 «CEKYHJHAA
METKA» pa3bema moayinsa. Ho execeKyHIHO MOAyJeM B KPEUT-KOHTPOJUIEp MEpelaeTcs CI0BO-
KOMaHJa CHelHansHOro (popmara, MHAULIMPYIOIIEE, YTO MPHIIUTA CeKyHIHas MeTka. Kaxmas Takas
KoMaHJa o0palaThIBaeTCsA CEpBEPOM, U CUETUMK CEKYHJIHBIX METOK cepBepa MHKpeMeHTupyetcs B
MOAYJb 3TH KOMaH/Ibl He HOCIYRAIom.

BHyTpeHHsIfl CeKYHHAsl MeTKA ¢ TPaHC/sIUeldl HA BBIXOJ aHAJIOTUYHA BHYTPEHHEH (CM.
mpenbIaymid ad3air), Ho, KpOME MOCBUIKA KKIYI CEKYHIy B KPEHT KOHTPOJUIEp CHEIHAbHBIX
KOMaHJ, MpoUCXoauT mnojayda ummyiabca Ha juHuio 2 «CEKYH/IHAS METKA» BbeixomHoro
pazpemMa MOJIyJA. DTOT CHTHAT MOXET HCIONb30BaThCs i CHHXPOHH3AIMH pPalbOTHI APYTUX
MOJyJIEN KPEUTOBOM CUCTEMBI MM HECKOJIBKUX KPEHUTOBBIX CUCTEM.

Baemnsisi cekynanas MeTka cuutbiBaercs ¢ uHuM 2 «CEKYHIHAS METKA»
pazbema Mojyiist. CoOCTBEHHAs TeHEpaIlis CEKYHTHBIX METOK B 9TOM CIy4ae MOJYJIEM He
npousBoauTcs. [1o npuxomy Kaxxaoro MMIyJibca Ha yKa3aHHOM JIMHUU ammapaTypa MOAYJIs
BBICBUIAET B KPEUT-KOHTPOJUIEP CHCIHATBHYIO KOMAHIY, ONPEIETSIONIYI0 CEKYHIHYIO METKY.
CyeTurK CeKyHIHBIX METOK MTPH 3TOM UHKPEMEHTUPYETCS aHAIOTUYHBIM 00Pa3oM.

J1J1s BEIOJTHEHMSI KOH(PHUTYpaIlii CEKYHIHON METKH HEOOXO0IUMO JTOJDKHBIM 00pa3omM
3aMOJIHUTh COOTBETCTBYIOIINE OIS CTPYKTYPhI OMUCAHUS MOJYJISl IEpe]] BBI30BOM (DyHKIIUU
LTR43_ Config(). Tun cexynanoi metku onpeaensercs nojiem Marks.SecondMark Mode
CTPYKTYpPBbI OIUCAHUS MOTYJISL.

CooTBeTCTBUE 3HAUYCHHUS TIOJISI PEKUMaM TeHEepalui CEKYHTHON METKH:
«0» — BHYTpEHH311;

«1» — BHYTpEHHSS C TPAHCIISIUEN HaA BBIXOJ;

«2» — BHEIIHSIS.

Hanpumep, s KoHGUTYpaluy CEKyHIHOW METKH Kak « BHyTpeHHsIsI ¢ TpaHCIsAIue Ha
BBIXOJ1» HYKHO BBIINOJHUTH CJIEAYIOLINE NEHCTBUS:

TLTR43 conf;

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

Hanmomuum, uyto ¢ynkuus LTR43 Config() ucnonb3yercs He TOJIbKO IJS ONpPEAETICHUs
METOK, HO M Ul KOHQUTYpUpOBaHHUS MHBIX (QYHKIMI MOIysi. DTO BCEr/a HY>KHO UMETh B BUIY U
CIIEIUTH 32 COCTOSIHUEM IOJIeH CTPYKTYphl OMMCAHUSA MOJYJIsS, KOTOpPbIE HE 3aTparuBalUCh NEPEN
TaHHBIM KOHKpeTHbIM npuMeHeHneM ¢yHkuuu LTR43 Config(), noroMy 4TO MX 3HAa4eHHUs TOXeE
Oyy 3arpy’XeHbI B TaMSITh MOJTYJISI TIPY BBI3OBE 3TOH (DyHKIIHH.

5.2 3anyck M 0CTAaHOBKA reHepalliy CEKYHIHBIX METOK.

Jlnst 3ammycka TeHepaly CeKyHAHbIX MeToK ciayxuT QyHkius  LTR43_ StartSecondMark().
[Tocne BbI30Ba 5TOM (PyHKIIMK HAUMHAETCS T€HEpalHs BHYTPEHHUX CEKYHIHBIX MeTOK. [Ipu sToMm B
KpPENT-KOHTPOJUIEp HAuHYT IOCTYNaTh CHEIHAJbHBIE CIOBA-KOMaH/bl, WHAWLHPYIOIIUE HPUXOJ
KaKIOU METKHU, M CUETYUK CEKYHIHBIX METOK cepBepa OyJIeT e:KeCeKyHAHO HHKPEMEHTUPOBaThes. B
clly4ae BHYTPEHHEW CEKYHJIHOM METKHU C mpanciAyuell Ha 6blxo0 HAYHETCs Takke (GOpMUPOBAHUE
nmnyJsibcoB Ha auHuK 2 «CEKYHJIHA A METKA» pazbsema momyJis.

JUis ~ OCTaHOBKM  TIeHepalM  CeKYHIHBIX  METOK  IpeAHa3HaueHa  (QyHKIUS
LTR43 StopSecondMark(). Ilocie Bb3oBa 3TOH (YHKIMH TEHEpaIus CEKYHIHBIX METOK M
MIOCTYIUIEHHE CIELUAIBHBIX KOMaH/ B KPEUT-KOHTPOJIIEP IPEKpaliaeTcs.

5.3 Kougurypanusa merku «CTAPT».
B ornunune ot cexynnHoil metku, Metka «CTAPT» renepupyercss OJJHOKPATHO. Kak u
cekyHaHass Metka, MeTtka «CTAPT» wMoxker ObITh CKOHGUTYpHUpPOBaHa KaKk BHYTPEHHsI,
BHYTPEHHSISI ¢ TPAHCJISIIMEH Ha BBIXO/ 1 BHEIIHSIS.
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Buytpennssas merka «CTAPT» HE BBIBOAUTCSH na nunuto 1 «METKA CTAPT»
BeIxoAHOTO pazbema. Ho mnpu renepauum metku «CTAPT» Momynem B KpeUT-KOHTPOJLIEP
nepeaaeTcss CIOBO-KOMaHJa CHElHaIbHOTO (opmaTa, HHAMLUPYIOUIEE, 4YTO MpHIUIA METKa
«CTAPT». Kaxnmas takas xomanga oOpaOaTwiBaeTcsi cepBepoM, M cdyeTuuk MeToK «CTAPT»
cepBepa MHKPEMEHTHUpPYETCs B Moynib 3T KOMaHbl He nocmynaiom.

Buyrpennss MeTtka « CTAPT» ¢ TpaHcasinueii Ha BBIX0J aHAJIOTMYHA BHYTpPEHHEH (CM.
npenpAynmi  ad3ai), HO, KpOME IOCBUIKM B KPEHT-KOHTpOJUIEp CHEIMaIbHONH KOMaHAbI, MpU
TeHepauy METKH Tpoucxoaut (GopmupoBanue umnyiabca Ha jguHuu 1 «METKA CTAPT»
pazbeMa MOIyJs. OTOT CHUTHAJI MOXET HCIOJIb30BaThCS S CHUHXPOHM3ALMU pabOThl APYTUX
MOAYJIEH KPEUTOBOM CUCTEMBI U IPYTUX KPEUTOB.

Buemnsasa merka «CTAPT» cunteiBaerca ¢ simanu 1 «METKA CTAPT» pazsema
moayist. CoocrBennas reHepauus Mmetku «CTAPT» B aToM citydae moaysem He mpousBoguTtcs. [1o
npuxony BHewmHed MeTku « CTAPT» anmapaTtypa MoIyJsist BEICBUIAET B KPEUT-KOHTPOJUIEP
crenuanbHoe ciaoBo-komaHay. Cuerunk MeTok « CTAPT» npu 3ToM HHKpEMEHTHPYETCS.

Jlns BeinonHeHus KoHpurypanuu MeTk «CTAPT» HeoO6XxoauMo 10IKHBIM 00pa3oM
3aMOJIHUTh COOTBETCTBYIOIINE IOJISI CTPYKTYPbI ONUCAHUS MOJYJISl IEPE]] BBI30BOM (YyHKIIUU
LTR43_Config(). Tun metku «CTAPT» onpenensercsa nonem Marks.StartMark _Mode
CTPYKTYPbI OTUCAHUSI MOIYJISI.

CooTBeTcTBHE 3HAYEHMS MO pEXKMMaM I€HEPaLUU CEKyHIHOM METKHU:
«0» — BHYTpEHH:IS;

«1» — BHYTpeHH: C TpaHCIILUEN Ha BBIXOJ;

«2» — BHEIIHSIS.

Hanpumep, s konpurypauun Metku « CTAPT» kak «BHyTpeHH:s ¢ TpaHcnanueil Ha
BBIXO/», HYKHO BBIIOJIHUTH CJIEAYIOUINE IEHCTBUS:

TLTR43 conf;

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

Hanmomuum, uyto ¢ynkuus LTR43 Config() ucnonb3yercs He TOJIbKO JJSl ONpPEAETICHUs
METOK, HO ¥ U KOH(QUTYpUpOBaHHUS MHBIX (QYyHKIMI MOIynsi. DTO BCEr/a HY)KHO UMETh B BUIY U
CIIEIUTh 32 COCTOSIHUEM IOJIeH CTPYKTYphl OMMCAHUS MOJYJIsS, KOTOpPbIE HE 3aTparuBalUCh NEPEN
JTaHHBIM KOHKpeTHbIM npuMeHeHneM ¢yHkuuu LTR43 Config(), noroMy 4TO MX 3Ha4eHHUs TOXeE
Oymy 3arpy’XeHbI B TaMSITh MOJTYJISI TIPY BBI3OBE 3TOH (DyHKIIHH.

5.4 3anyck omHokpaTtHoii reHepannu MmeTku «CTAPT».

Jlns zamycka OJHOKPATHOM remepamuu wmetku «CTAPT»  cuykur  (yHKIus
LTR43_MakeStartMark(). IIpu Bbpi30Be 3T0il QyHKIMMN anmapatypa MOAYJsl CTEHEPHUPYET METKY.
B cnyuae Baytpenneir metku «CTAPT» ¢ TpaHcisiuedn Ha BBIXOA MPOM3OHACT TAaKXKe BhIIaya
umnyibca Ha quHuio 1 «METKA CTAPT» pasbema monyns. Ecnu koHurypamus npeanosaraer
BHelHIOI0 MeTKy «CTAPT», To MoIysb aBTOMaTH4eCKH OTCIEKHMBAET MOSBICHUE HMITyJIbca Ha
muann 1 «METKA CTAPT» paszbema moayis. Kak u B ciydae cOOCTBEHHON I'eHEpaluud MOAYJIEM
BHyTpeHHeH MeTku «CTAPT», nmpu oOHapy>keHHH TPUXO/Ja BHEUTHEW METKHA B KPEHT-KOHTPOJUIEP
BBICBUIAETCS CIIOBO-KOMaHa CTICIMAIBHOTO popMara, KoTopast 00padaThIBae€TCs CEPBEPOM.

5.5 UYreHue 3HAYEHHS CYCTYMKOB METOK.
3Ha4YeHUsI CYCTUMKOB, BXOSIIMX B COCTaB CEpBEPa, MOKHO MPOUYUTATH ABYMS CIIOCOOAMM: TpU
nomom pyHkimn LTR43 Recv() m npu momommu urenust moiiss Channel.tmark crpykTypbl
onucanusg MoayJisi. CUETUYHMKH METOK, OpTraHU30BaHHBIE B CEpPBEPE, ABIAIOTCS 16-OUTHBIMU.
[Tapamerp *tmark ¢ynxnun LTR43 Recv() mocime ee BbI30Ba yKa3blBaeT Ha OOHOBJIECHHOE
3HaYeHUE MaccuBa ¢ MeTKaMu. Pazmep MaccuBa tmark momkeH ObITH paBeH pa3Mepy MaccuBa IS
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nonydeHus: AaHHbIX (mapamerp size gyHkmmm LTR43 Recv() ). Kaxnaeii snemeHT maccuBa
tmark coaepXUT 3HaUYECHHUS] CUYETUYMKOB KaK CEKyHIHBIX METOK, Tak U MeTok CTAPT na mMomeHT
MOJIyYeHHs 3JIeMEHTa MaccuBa data ¢ aHajlOrMyHbIM HHIEKcoM. Muagmue 16 OUT Kakaoro
aneMeHTa MaccuBa tmark nmpencTaBisitoT co0oi 3HaU€HHE CUETUMKA CEKYHJHBIX METOK, CTaplliue
16 6ur — 3Hauyenue cuerunka mMeTok «CTAPT». Bonee moapoGHO o ¢dopmare 3TOro mMaccuBa U
pabore ¢ HUM cMm. B rnaBax 4.2.2 u 4.3.1.5 nokymenra “ba3oBas OubGnmoreka pabOThI ¢ KpeUTOM
LTR”. B nocnenuneit peus uner o pynkuu LTR_Recv(), Ho maccuB tmark umeer ToT ke popmar.

[Tone Channel.tmark cTpyKkTypbl OnMCaHHs MOIYJSl TAKXK€ COAEPKUT 3HAUYCHUS CUETUYHMKA
MmeTok. [locne BbI3oBa 110001 GyHKIMN OMOIHOTEKH, OOpalaomencss K MOIYJ0, 3HAYEHUE ITOTO
nosist oOHoBisieTcst. Muaamme 16 OUT 3TOTO uMciia MPENCTaBISIOT COOOM 3HAUYEHHE CUYETYMKA
CEKYH/HBIX METOK, cTapiue 16 6ut — 3HaueHue cuetunka Metok «CTAPT».

Ilpu evinoanenuu Gynkyuu LTR43 Open() npoucxooum oOHy/eHUEe CUEMUUKOE KAK
cekyHOnvix memok, mak u memok CTAPT. To xe camoe peanuzoBano B Moayisix LTR41 u LTR42.

6 OOmeH nanHbIMHU 110 HHTepGeiicy RS-48S.

6.1 Koundurypuposanue nureppeiica.

Monayns LTR43 mno3Bonser ocymecTBisATh 0oOMeH HH(popManuei IO acHHXPOHHOMY
unrepdericy RS-485. Ilpu aToM Moysib paboTaeT B pexxuMe MacTepa: Mmocjae OTIPaBKU IMaKeTa CJIOB
OH OXKHJAeT MOJATBEPXKACHUS, KOTOPOE TaKKe MpeJCTaBiser coboil maker cioB. KonmuyectBo ciioB
(Ha ypoBHe MHTepdelica 3TO Kaapbl) KaK B BBIXOJAHOM, TaK M BO BXOJHOM IaKeTax, 3aJal0Tcs
IIPOrPaMMHO.

st koHurypupoBaHusi uHTepdeiica mpenHasHaueHa MOACTpykTypa RS485 cTpykTyps
onucanusd moayysa. Ilons 3Toil MOACTPYKTYphI MOJHOCTBIO OIPENENAIOT MapaMeTpbl padoThI
uHTepdeiica: hopmaT Kaapa, CKOPOCTh 0OMEHa, HAIWYHE MTPOBEPKH YETHOCTH, KOJTMIECTBO CTOI-OUT
U TaiiMayTel. Hyuoke npuBoauTcs onucanue nojei noactpykrypsl RS485:

struct

{

int FrameSize; // KonndaectBo OuT B kKaape (5-9)
int Baud; /I Cxopocth oOMeHa B 6ojax (OuT/C)
int StopBit; // KonndecTBo cTom-0uT
int Parity; // BkiroueHue IpoBEPKU YETHOCTH
int SendTimeoutMultiplier; // MHOXHTENb TaliMayTa OTIIPaBKH
int ConfirmTimeoutMultiplier;  // MHoxwuTenb TaiimayTa npuema

+ RS485; // TlopcTpyktypa KoHpurypauuu RS485
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Tabmuma

Tlone

Omnucanue

FrameSize

Onpenensier popmaT kaapa mpu oOMeHe JaHHBIX 1Mo RS-485.
[Tapamerp MoOX€T NpUHMMATh 3HaYeHWEe OT S5 10 9, uro
COOTBETCTBYET KOJHMUYECTBY 3HAUaluX OUT B Kagpe oT 5 a0 9
COOTBETCTBEHHO

Baud

Ckopocts oOMeHa B 0Oomax. 3HaueHHWE TMapaMeTpa OIpEACsIeT
OWTOBYIO CKOPOCTh OOMEHa NaHHBIMH. MHUHHUMalIbHOE 3HAUYCHUE —
2400 Owut/c. CkoOpoCTh JOJDKHA TOMOWUPAThCS IOJIb30BATEIEM B
3aBHUCUMOCTH OT KOHKPETHBIX YCIIOBHHM paboTel uHTepdeiica
(HanmpuMep, UCX0I U3 JUTUHBI JIMHUN )

StopBit

KonmaecTBo cTon-0uToB B Kajpe. 3HAUCHHS ITapameTpa:
«0» — 1 cTon-ouT;
«1» — 2 cTon-6ura

Parity

BxirodeHune u onpeneacHue pexuma IpoBEpKU YETHOCTU. 3HAUEHUE
rapamerpa:

«0» - mpoBepKa YETHOCTH OTKJIIOYCHA;

«1» — yeTHasi IPOBEPKaA;

«2» — HeueTHas IPOBEPKa;

Ecin npoBepka YETHOCTH OTK/IIOYEHA, TO OUT YETHOCTH HE
nobasinsieTcst B KOHel Kajapa. Eciau nmpoBepka BKJIOUEHa, TO MOCIE
3HaYalMX OWT KaXJOTr0 HCXOMSIIEr0 Kajapa go0aBisieTcs OUT
YETHOCTH, a y IPUHUMAEMBbIX KaJpOB OUT YETHOCTU aHATU3UPYETCS.

B pexume 4YeTHOW mHpoBepkH OUT 4YeTHOCTH paBeH «0» mpu
YETHOM KOJIMYECTBE €IUHUL U «1» IIpU HEYETHOM.

B pexume HeueTHOH MpOBEpKU OUT 4eTHOCTU paBeH «0» mpu
HEYETHOM KOJINYECTBE €IMHUIL U «1» IIpH 4eTHOM.

SendTimeoutMultiplier

MHoXxuTENb TaliMayTa OTIPABKU ONPEAEIIIET MAaKCUMAJIBHOE BpEMH,
B T€UEHUE KOTOPOIro MOAYJIb OyJeT MbITaTbCs OTHPAaBUTh BCE KaJpbl
naketa. Eciin 3TOro cienares He yAacTcs, TO 10 UCTEYEHUHU TaliMayTa
MOJlyJIb BO3BPAaTHT OLIMOKY OTHpaBku. TaliMayT OTHpaBKU DPaBEH
MPOU3BCACHUIO MHOXUTECIIA HAa KOJIMYCCTBO KaJPOB B OTIIPABIIICMOM
nakere, T.¢. to= SendTimeoutMultiplier*N.

31ech to — 3HauCHHE TaliMayTa B MUJIJIMCEKYH/1aX,

N — KOJTM4ecTBO CJIOB (KaJIpoB) B OTIPABIIEMOM MaKeTe.

3HayeHUEe TaliMayTa, a CJIEJOBaTeIbHO, U YKa3aHHOI'O BBIIIE
IIPOU3BENICHNUS, HE JOJDKHO MPEBBIIATE 255 MC. DTO ClelyeT UMETh
BBHJY IIpU KOH(UTYpHpOBaHUHU HHTEpderica.

ReceiveTimeoutMultiplier

MHoxuTens TaliMayTa IprueMa ONpeaeiseT MaKCHMaIbHOE BPEMs, B
TE€YEHHE KOTOPOTO MOJyJb OyIeT MNBITaThCs MPHUHITH BCE KaJpbl
naKera NoATBepkaeHUs. Ecau 3Toro ciaenars He yoacTcs, TO IO
HCTEYEHUHU TaiiMayTa MOJYJb BO3BpPATUT OLIMOKY mpuema. TaiimayT
IIpYeMa paBeH MPOU3BEACHUIO MHOKHUTENSI HA KOJIUYECTBO KaJpOB B
MIPUHUMAEMOM Makere MIOATBEPKICHUSA, T.€. to=
ReceiveTimeoutMultiplier*N.

3nech to — 3HaueHue TaiiMayTa B MUJVIMCEKYHAAX,

N — KOJTM4ecTBO CJIOB (KaJIpoB) B OTIPABIIEMOM MaKeTe.

3HaueHue TaiimMayTa, a CJEJI0BaTElbHO, M YKa3aHHOIO BBIIIE
IIPOU3BENICHNUS, HE JOJDKHO MPEBBIMIATEL 255 MC. DTO ClelyeT UMETh
BBHJY IIpY KOH(HUTYpHpOBaHUHU HHTEpderica.
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IIpu BezoBe ¢ynkuuu LTR43 Config() Bce ykazaHHbIe BbIIIE YCTAaHOBKH HMHTepdeiica
OyIyT 3arpy’KeHbl B ONEPaTUBHYIO MaMATh MUKPOKOHTPOJLIEPA.

Hanomuum, uro ¢ynkuus LTR43 Config() ucronszyercs He TOJNBKO IS OINpEIeIeHUs
napameTpoB uHTepdeiica RS-485, Ho u mius koHdurypupoBaHus WHBIX (QYHKIHH MOAyJs. OTO
BCEr/la HY)KHO MMETb B BUJY U CIEIUTh 3a COCTOSHHMEM IIOJIEH CTPYKTYphl ONMMCAHHUS MOAYJI,
KOTOpBIE HE 3aTParuBaJIUCh Mepe]l JaHHBIM KOHKpeTHBIM npuMeHenneM ¢yHkunn L'TR43 Config(),
MOTOMY YTO UX 3HAYEHHUs TOXKe Oy.y 3arpy’kKeHbl B ITaMATh MOYJIsSI TP BBI30BE 3TOM (QYHKIUU.

Buumanme!!! Bce kaapsl oTnpaB/isieMoro mnakera M = NPUHUMAEeMOro MaKeTa-
NOATBEPKAeHHS T0KHbI HMETh OAUHAKOBBIN GopMmar!

[TpuBenem nmpumMep KOHPUTYpPAITIH.
TLTR43 conf;

/* Omipenienenue Ipyrux mnojielt CTpyKTypbl ONMUCAHUSI MOy IS */

conf.RS485.FrameSize=8; // 8 3Hauanumx OUT B Kajpe
conf.RS485.Baud=4800; /I Cxopoctb 00Mena — 4800 6o
conf.RS485.StopBit=0; //'1 cTom-6uT

conf.RS485.Parity=1; // BKITIOYeHa «4YeTHas» MPOBEpKa YeTHOCTU
conf.RS485. SendTimeoutMultiplier =5; // MHOXUTENb TaliMayTa OTIPABKHA — 5 MC
conf.RS485. ReceiveTimeoutMultiplier =5; // MHOXHUTENb TaliMayTa mpuema — 5 Mc

/* Tlocne 3anmoyiHeHHs TpeOyEeMBIX T0JIeH BbI3bIBaeM (QYHKIINIO KOHGUTYpanuu */
LTR43 Config(&conf);
6.2 OcyumecTBieHue 00MeHa JaHHBIMH N0 HHTep(eiicy RS-485.

Jlnst ocyIecTBiieHUs] oOOMeHa JaHHbIMH 10 MHTepdeiicy RS-485 npennasnauena GyHKus
LTR43 RS485 Exchange(). IlonpoOnoe onucanne napameTpoB GyHKIIMH TPUBEICHO HUXKE B

Tabnuie 4:
Tabmua 4
[Tapamerp Tun Onwucanue
hnd PTLTR43 | Yka3aTenb Ha CTPYKTYpPY ONHMCAHMS MOJYJISI
*PackToSend SHORT Vkazatenp Ha MacCHUB CO CJIOBaMH, BXOJSAIIMMU B

OTNPABIIAEMBIA IAKET. OJIEMEHT MacChBa C MMM
WHACKCOM OyaeT OTmpaBieH TMepBbIM. MaKcUMallbHOE
KOJIMYECTBO 3HAYAIUX OUT B OTIpaBisieMbIX kajapax — 9. [Ipu
(dbopmMHpoBaHUHU KaZpOB OUTHI, HE COOTBETCTBYIOIINE Pa3Mepy
Kajapa, 3aJaHHOMY paHee Tpu KoHpurypamuu, OymyT
npourHopupoBanbl. CioBa, BXOISIIME B MAacCUB, OyayT
neperaHbl MUKPOKOHTPOJUJIEPY MOJIYJiS U OTIPaBJICHBI IO
untepdeiicy RS-485 B mopsake Bo3pacTaHMs HHAEKCA
maccuBa PackToSend[]. Otnpapmsiembrii maker OyaeT
COJEp)KaTh  KOJIMYECTBO  KAaJpoOB,  COOTBETCTBYIOIIEE
napametpy QOutPackSize. Eciu wmaccuB PackToSend|]
COJZIEPKUT OOJIbIIIee KOJTMYECTBO 3JIEMEHTOB, TO 3JIEMEHTHI, HE
COOTBETCTBYIOIIME pasmepy rakera, OoyayT
MPOUTHOPHPOBAHBI.




*ReceivedPack

SHORT

VYkazaTelnb Ha MaccuB, B KOTOpBIA OyIyT 3amvcaHbl CJIOBa,
MPUHSTHIE MOJYJIEM MIPU MOJYYSHUU MTAKeTa-MOITBEPKICHUS.
DNeMeHTy MaccuBa C MJAIIIMM HMHJIEKCOM COOTBETCTBYET
NEepBbIH  MOMYYEHHBIH  KaAp  MaKeTa-NOJATBEPKICHUS.
MaxkcuMaabHOE KOJMYECTBO 3HAYAIIUX OUT B MPUHUMACMBIX
kaapax — 9. I[lpm ¢opmupoBanun KaapoB OUTHI, HE
COOTBETCTBYIOIIME pa3Mepy Kaapa, 3aJlaHHOMY paHee Npu
KoH(urypamuu, OyayT npourHopupoBaHbl. [lomydeHHBIH
MakKeT Oynet COJZIEPKaTh KOJIMYECTBO KaJ[poB,
cootBercTBytoniee mapamerpy InPackSize. Eciu B Teuenue
OTpENENIEHHOr0  paHee  TailmMayTa  mpueMa  [akeTa
MOATBEPXKICHUE HEOOXOIMMOE KOJIMYECTBO KAJAPOB HE OBLIO
MONy4eHo, (YHKIUS 3aBEPUIUTCS C COOTBETCTBYIOIICH
OIHUOKOM.

OutPackSize

INT

KonnuectBo cimoB B ormpaBiasiemoM — nakere.  OHO
COOTBETCTBYET KOJMYECTBY C(QOPMHUPOBAHHBIX  KaJpoOB,
KOTOpble OYyIyT MOCIEIOBAaTEIbHO OTIIPABICHBI MOIYJIEM C
ucrnonb3oBanueM uHTepdeiica RS-485. 3nauenue mapamerpa
JIOJDKHO OBITH He MeHee 1 u He 6onee 10.

InPackSize

INT

KonnuecTBo ¢10B B NpUHUMAaeMOM IaKeTe-MOATBEPKICHUH.
OHO COOTBETCTBYET KOJHMYECTBY KaapoB, KOTOpble OyayT
MOCJIeIOBATEILHO MPUHSTHI MOAyJIeM 1o uHTepdeiicy RS-485
MOCJie OTIPaBKHU HCXOJSIIETO MaKeTa. 3HAUYCHHE MapaMmerpa
IIOJKHO OBITH He MeHee 1 u He Oosee 10.
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[Ipu Be30Be (yHkmu LTR43 RS485 Exchange() ¢ mapamerpamMu, ONMMCaHHBIMH BBIIIE,

MOJyJb IIOCJIENOBATENBbHO IEpeaacT Kaapbl YCTPONCTBY-IPUEMHUKY W Iepeuner
OXKHUJIaHUS KaJpoB MaKeTa-MOoATBepkAeHUA. Kak TONbKO MakeT-MOATBEP)KICHHE OyIeT NPHUHAT
(MOIynp HOJYYUT KOJMYECTBO KaJpoB, omnpezaeneHHoe napamerpoMm InPackSize),

B PEXKUM

MOJIYUYCHHBIC

cioBa TyT ke OynyT nepenanbl kpeut-koHTtposuiepy u [1K. @ynkmus LTR43 RS485 Exchange()

BBITIOJIHUT HEOOXOAWMBIE NPOBEPKH, M IOCIE OKOHYaHMs ee paboThl ykaszarenb *ReceivedPack

OyZeT yKa3bIBaTh HA MacCUB, COJICPIKAIINN  ITOYYCHHBIC CIIOBA IAKETA-TIOATBEPKICHHSA, MPUYEM
3JIEMEHTOM MaccHBa ¢ MHIEKCOM «0» OyneT sSBISATHCS MEPBOE CIOBO MakeTa (COOTBETCTBYIOIIEE
NEepBOMY IOJTYYEHHOMY KaJIpy IMaKeTa-MOATBEPKACHHS).

[Tpumep npumenenust pynkuuu LTR43 RS485 Exchange() npu koHdurypammu unTepdeiica,
onpeaeneHHoi B 1. 6.1 Hacrosmero PykoBoacTsa:

SHORT OutputArray|3 |={0xFA, 0x31, 0xC5}; // OnpaBnsieMblii MaKeT

SHORT ConfirmArray|2 |;

INT OutSize;
INT InSize

// MaccuB AJisl 3allMCH CIIOB TTaKeTa-TIOATBEPKACHUS
// TlepemeHHas A1 XpaHEHHS pa3Mepa UCXOSIICTO aKkeTa
// TlepeMeHHas U1 XpaHEHUS pa3Mepa MaKeTa-1oICTBEPKIACHUS

OutSize = 3; // B ucxopasiieM naxkere onpasiisieM 3 clioBa
InSize =2; // Ilaker-moaTBepkaeHne OyACT COCTOSThH U3 2-X CIIOB

/* Br13piBaeM QyHKITHIO

*/

LTR43 RS485_Exchange(&conf, OutputArray, ConfirmArray, OutSize, InSize);

[Tocne pabotsl pynkuun B MmaccuBe ConfirmArray|] OyayT comepxkaThcs 1Ba CIOBa,
IMOJIYUYCHHBIC B KaUCCTBC MMOATBCPKIACHUAA.
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7 Pa6ora ¢ IIII3Y mukpokonrposuiepa AVR.

Muxkpokontposiep AVR ATmega 8515, ynpasmstomeit padotoir moayns LTR43, umeer B
cBoeM cocrtase I[lepenporpammupyemoe IloctossaHoe 3anmomunHaromee Yctporctso (IITI3Y) tuma
EEPROM o6bemom 512 Gaiir ¢ OGaiftoBeiM jgoctynoM. [losnb3oBaTenb MOXKET 10 CBOEMY
yCMOTpeHHIO Hucrnonb3oBath sueiiku [II13Y. Jlns moctynma k HUM OMOIMOTEKa BKIIIOYAET JBE
¢ynkuun: LTR43_WriteEEPROM() 1 LTR43_Read EEPROM().

Hns uyrenus Oaiita w3 sueiikum [III3Y ¢ yka3aHHBIM aJpecoM HCHONB3yeTcs (QYHKLUSA
LTR43 ReadEEPROM(), rae napamerp Address onpenensier aapec siueriku [1113Y, u3 koropoit
clieflyeT IpOU3BECTH YTeHHUE, a mapamerp *val nmpexacrasnser co0oii ykazatenb Ha 0ailT, CYMTAaHHBIN
W3 YKa3aHHOU stueriku. Hampumep, 4ToObl cuuTaTh U3 STYCKU ¢ agpecom 150 3HaueHue, XpaHsmeecs
TaM, CJIEIyeT BBIIIOTHUTD CIEAYIOUIHHA BbI30B (DYHKIHH:

LTR43 ReadEEPROM(&conf, 150, &ReadVal),
rae conf — 3K3eMIUISp CTPYKTYpPBI ONUCAHUS MOLYJIA,
ReadVal — nepemenHas, B KOTOPYI0 OyJeT 3allMCAHO CYUTAHHOE 3HAYCHUE.

Jdns  3amucu  Oaiita mo  ykazanHomy aapecy IIII3Y  wucmonmesyercs — QyHKIus
LTR43 WritetEEPROM(), rae napametrp Address onpexaensier anpec sueiiku [1II3Y, B koTopyro
ClleflyeT TPOU3BECTH 3amuch, a mnapameTrp val ompenenser OalT, KOTOpbIA Oyaer 3amucaH B
yKa3aHHYI0 sueiiky. Hampumep, uToObl 3anmucath B sueiiky ¢ aapecoM 150 3nauenne 0x3F, cnemyer
BBITOJIHUTD CJIETYIOIIUI BBI30B (DYHKLIUU:

LTR43_WriteEEPROM(&conf, 150, 0x3F),
rzae conf — 3K3eMIUISIp CTPYKTYpbl OIUCAHUSI MOIYJIS.

IIpuiaoxenne. [Ipumepbl KOHPUTYPUPOBAHUS U IPOTPAMMHMPOBAHUS MOIYJs
LTR43.

I11.1 Ilpumepsl KOHPUrypaumi.

[lepen 3amanuem KoHGUTYpalUK caeayeT HHUIHATU3UPOBATh U OTKPBITH HHTEP(EHCHBIN KaHal
CBSI3U C MOJyJieM. DTO JeNaercsi MOocpeacTBOM Bbi3oBa cieaytoumx ¢yHkuuid: LTR43 Init() u
LTR43 Open(). 3ateM cieayeT 3amojHUTh MOJS CTPYKTYPhl ONMUCAHUS MOAYJS TpPeOyeMBbIMH
3HaueHussMH U BbBBarth ¢QyHkiMio LTR43_Config(). Hwke npuBonsaTcss npuMepsl 3aJaHus
KOH(pHryparuu Moaysst (OnpeaesieHue Mojie CTPYKTYPbl ONTUCAHUS MOIYJIs):

1. Bce nuHuM BBOJA-BBIBOJA MOJIYJISl HACTPOEHBI Ha BhIX0H, uHTEep(deiic RS485 3anelictBoBaTh He
OyaeM, MOTOMY OCTaBIsIeM €ro KOH(QUTYpaluio MO YMOJYaHUIO. ByneT ucmoib30BaThCs
BHYTpeHHsA MeTka «CTAPT» ¢ TpaHcngiueir Ha Bbixol. CeKyHAHbIE METKHM HE HCIOJIb3YEM,
MIO3TOMY OCTaBIISIEM UX KOH(UTYPALHUIO TI0 YMOJIYAHHUIO.

TLTR43 conf 1; // OOBsABIsIEM 3K3EMIUISAP CTPYKTYPBI ONMCAHUS MOTYJIS

conf 1.I0_Ports. Portl=1; //" Bce rpynmbl TUHUNA BBOJIa-BbIBO/Ia HACTPAUBAIOTCS HA BBIXOJ
conf 1.I0 Ports. Port2=1;

conf 1.I0 Ports. Port3=1;

conf 1.I0 Ports. Portd=1;

conf 1.Marks.StartMark Mode=1; // Brytpennss metka « CTAPT» ¢ TpaHcasiueii Ha BBIXO

/* OctanpHbIC TOJS HE U3MEHsSEM, T.K. HE OyJeM IMOJIb30BaThCs (DYHKIMSAMU, MPEANOoIaraloniuMu
OIpeJiesIeHue 3TUX moien  */
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2. Jluaum BBoma-BeiBoAa I01-1016 (moptel 1 u 2) HacTpoens! Ha Bxoa, TuHuu [017-1032 (mopTtsr 3
n 4) — Ha BbIXOA. bynem wHcrosp30BaTh BHEIIHIOW CEKYHIHYIO MeTKy. Metky «CTAPT»
WCIIONBb30BaTh He Oyaem. B mporecce paboTel OyAeT MpPOWU3BOAUTHCS OOMEH TaHHBIMHU IO
untepdeiicy RS-485 co cnenyromumu napamerpamu: pasmep kajapa — 6 O6UT, CKOpocTh OOMeHa —
9600 601, MpoBEpKa YETHOCTU OTKIItOUEHA, | cTOM-OMT. MHOXUTENHN TAMMAyTOB - 5 MC KaXKIIbIi.

TLTR43 conf 2; // O6wpsaBusiem ctpykrypy Tumna TLTR43

conf 2.I0 Ports.Port1=0; // HactpanBaem rpynisl JIMHUHA BBO/a-BbIBOAA
conf 2.10 Ports.Port2=0;

conf 2.I0 Ports.Port3=1;

conf 2.10 Ports.Port4=1;

conf 2.Marks.SecondMark Mode=2; // BHemsas cekyHaHast MeTKa

/* Onpenensem nmapamerpsl RS-485 */

conf 2. RS485 FrameSize=6; // Pazmep kagpa — 6 Out

conf 2. RS485.Baud=9600; // Ckopoctb 0OMeHa — 9600 6ut
conf 2. RS485.StopBit=0; //'1 cron-Out

conf 2. RS485.Parity=0; //" IlpoBepka 4YeTHOCTH OTKJIIOUEHA
conf 2. RS485.SendTimeoutMultiplier=5; // MHOKHTEH TakMayTOB — 5 MC

conf 2. RS485.ReceiveTimeoutMultiplier=5;

3. Jlunum BBoga-BeiBoga [01-108 (mopt 1) u 1025-1032 (mopt 4) HacTpoeHBI HAa BXOJ, OCTAJIbHbIC
JUHUHM — Ha BBIXOJA. byneM HcCmonbp30BaTh BHYTPEHHIOW CEKYHAHYIO METKY C TpaHCISIUE Ha
BbIxoZl. MeTky «CTAPT» ucnons3yercst BHemHsAs. B mportecce paboThl OyaeT MpOU3BOAUTHCS
oOMeH gaHHbIMU TI0 uHTepdeiicy RS-485 co cnenyromumMu napamerpamu: pasmep kaapa — 9 our,
ckopocTh oomena — 19200 Goxa, TpoBepka YETHOCTH OTKIFOUYEHA, 2 CTOM-OMTa. MHOXHUTENb
TaiiMayTa nepefadu - 2 Mc, npruema — 3 Mc.

TLTR43 conf 3; // O6bsaBasiem cTpykTypy Tuna TLTR43

conf 3.I0 Ports.Port1=0; // HactpanBaem rpynimsl JUHUHA BBO/a-BbIBOAA
conf 3.10 Ports. Port2=1;

conf 3.I0 Ports. Port3=1;

conf 3.10 Ports. Port4=0;

conf 3.Marks.SecondMark Mode=1; // BHyTpeHHsS CEKyHIHAs METKa C TPAHCIIAIUEH Ha BBIXO]T
conf 3.Marks.StartMark Mode=2; // Bremnsist metka «CTAPT»

/* OmnpenenseM napametpsl RS-485 */

conf 3. RS485.FrameSize=9; // Pazmep kagpa — 9 out

conf 3. RS485.Baud=19200; // Ckopoctb oOMeHa — 19200 Gut
conf 3. RS485.StopBit=0; // 2cron-6ura

conf 3. RS485.Parity=0; //" TIlpoBepKa YeTHOCTH OTKIIFOUEHA
conf 3. RS485.SendTimeoutMultiplier=2; // MHOXUTENb TalkMayTa nepenayu — 2 Mc

conf 3. RS485.ReceiveTimeoutMultiplier=3; // MHOXHTENb TaiiMayTa mpuemMa — 3 Mc



I11.2. Illpumep npuio:xeHusl.
[IpocToe KoHCOMBHOE MPUIIOKEHHE, Co3/IaHHoe 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 hltr4d3;
char ErrorString[255];
char MsgString([255];

void oem printf (char *s)
{

CharToOem(s, s) ;

printf ("%s",s);

}

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

DWORD AcqgThreadId;

DWORD ThreadSatus;

DWORD OutputWord;
DWORD InputWord;

DWORD OutputArrayl[5]=

{

0x0076D300,
0x009A3400,
0x00127600,
0x00FF7100,
0x00CA6BOO
}s

INT TotalBlockCntr;

INT err; // TlepeMeHHas IJd KoIa OWMUOKU

//* VHuUUManmM3upyeM KaHajl CBA3M C MOIOYJIeM U CTPYKTYpPy ONMCaHma Monmysd */
sprintf (MsgString, "BeIOJIHAEM MHULMAIMS3ALUD MOOysa\n'") ;
oem printf (MsgString);

err=LTR43 Init (&hltr43);

if (err)
{
strcpy (ErrorString, (char *) LTR43 GetErrorString(err));
cem printf (ErrorString);
goto End;
}
else
{
sprintf (MsgString, "LTR43 Init () ->OK\n");
oem printf (MsgString);
}



// OTkpeiBaeM mMHTEepd. KaHajl CBA3M C MomyJsieM. CeTeBOM aIpec M HOMEep [nopTa - II0
YMOJIUaHMI

// CepuiiHbIA HOMEp I[NePBOTO HAMIEHHOTO MOIYJIS;

// HoMep MmocamouHoTo MecTa - 1;

err=LTR43 Open (&hltr43, SADDR DEFAULT, SPORT DEFAULT, "", CC_MODULEL) ;
if (err)

{
if (err==LTR WARNING MODULE IN USE)
{
strcpy (ErrorString, (char *) LTR43 GetErrorString(err));
oem printf (ErrorString);
}
else
{
strcpy (ErrorString, (char *) LTR43 GetErrorString(err));
oem printf (ErrorString);
goto End;
}
}
else
{
sprintf (MsgString, "LTR43 Open () -—>0K\n") ;
cem printf (MsgString);
}

sprintf (MsgString, "Uma monmysnsg: %$s\n", hltr43.ModulelInfo.Name);
oem printf (MsgString);

sprintf (MsgString, "Bepcusa npoumBky AVR: %$s\n",
hltr43.ModuleInfo.FirmwareVersion) ;
oem printf (MsgString);

sprintf (MsgString, "IaTa cosmaHusa npoumBku AVR: %$s\n",
hltr43.ModuleInfo.FirmwareDate) ;
oem printf (MsgString);

sprintf (MsgString, "Cepwitueii HoMep Monmysisg: $s\n\n", hltr43.ModuleInfo.Serial);
cem printf (MsgString);

// TpoM3BOOVM BaroJIHEHME I[OJIEV CTPYKTYPHB ONMCAHMSE MONYJS TpeOyeMbBMyM SHaueHWSIMMI
// HacTpawBaeM NOPTH BBOIA—-BHEBOIA

hltr43.I0 Ports.Portl=0; // Ha BxO&
hltr43.I0 Ports.Port2=1; // Ha BEXOZ
hltr43.I0 Ports.Port3=1; // na BeXOZ
hltr43.I0 Ports.Port4=0; // Ha BxOX

/* KoHOuTypaumsa meTok */

hltr43.Marks.SecondMark Mode=1; // CexyHOHasg MeTKa BHYTP. C TPaHCIAUMEN Ha
BEIXOI
hltr43.Marks.StartMark Mode=0; // Metrxa CTAPT BHYTPEHHAA

// BuIBBIBaAEeM OGYHKLUMO KOHOUTYpAaLUUM MOIYJIS
err=LTR43 Config(&hltrd3);
if (err)

{

strcpy (ErrorString, (char *) LTR43 GetErrorString(err));
LTR43 Close (&hltr4d3);

ocem printf (ErrorString);



33

goto End;
}

else

{
sprintf (MsgString, "LTR43 Config()->OK\n");

oem printf (MsgString);
}

/* BHIBOOMM CJIOBO B I[OPTE BBOIA-BEIBOLA. ByIOyT M3MEHEHH CMIHAJE TOJIEKO Ha TexX
JIMHUSAX, KOTPBIE HACTPOEHH Ha BHXOI, T.e&. Ha JuHuMAx 9-24. */

sprintf (MsgString, "3anumem B HOPTH BBOIa-BeBOHma cJoBO 0x00A17400\n") ;
cem printf (MsgString);

OutputWord=0x00B17400;

err=LTR43 WritePort (&hltr43, OutputWord):;
if (err)

{
strcpy (ErrorString, (char *) LTR43 GetErrorString(err));

LTR43 Close (&hltr4d3);
oem printf (ErrorString);
goto End;

}

else

{
sprintf (MsgString, "LTR43 WritePort () ->OK\n");

cem printf (MsgString);
}

// CuyTaeM CJOBO CO BXOIHEIX JIMHMIM BBOJIa—-BEBOIA .

sprintf (MsgString, "CunMTHBaEeM CJIOBO CO BXOIHEIX JIMHUM BBOHAa-BHBOIAa\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 () ->OK\n");

oem printf (MsgString);
}

// BHIBEIEM CUMTAHHOE CJIOBO Ha IMCILIeN’
sprintf (MsgString, "CumranHoe cjoBO: %x hex\n", InputWord);

oem printf (MsgString);
/* BHBemeMm MaccubB M3 5 3JIEMEHTOB B IIOPTH BBOIAa-BHBOIA */

err= LTR43 WriteArray(&hltr43, OutputArray, 5);
if (err)

{
strcpy (ErrorString, (char *) LTR43 GetErrorString(err));

LTR43 Close (&hltr4d3);
oem printf (ErrorString);
goto End;

}
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else

{
sprintf (MsgString, "LTR43 WriteArray->OK\n");
cem printf (MsgString);

}

// 3BamnyckaeMIl TeHepalMrn CEeKYHIHHX MEeTOK
sprintf (MsgString, "3anyckaeM IeHepaluio CEeKYHIHBIX MeToK\n") ;
cem printf (MsgString);

err= LTR43 StartSecondMark (&hltrd3);
if (err)
{
strcpy (ErrorString, (char *) LTR43 GetErrorString(err));
LTR43 Close (&hltr4d3);
oem printf (ErrorString);
goto End;
}
else

{
sprintf (MsgString, "LTR43 StartSecondMarks () ->OK\n") ;

oem printf (MsgString);
}

// TlomoxmeMm 3 CeKyHIH. [lOoCJie 3TOT'0 B CepBepe BUIHO, UTO MNPMUIUIO 3 CEeKYHIHBE MEeTKU
Sleep (3000);

sprintf (MsgString, "OcTaHaBamBaeM TeHepalMio CEeKyHIHHX MeTok\n");
cem printf (MsgString);

// OcTaHaBJIMBaeM I'eHepaluio CEKYHIHBIX METOK

err= LTR43 StopSecondMark (&hltr43);
if (err)
{
strcpy (ErrorString, (char *) LTR43 GetErrorString(err));
LTR43 Close (&hltr43);
oem printf (ErrorString);
goto End;
}
else

{
sprintf (MsgString, "LTR43 StopSecondMark () ->0K\n") ;

cem printf (MsgString);
}

// Crenepupyem meTky CTAPT

sprintf (MsgString, "Creunepupyem mMerxy CTAPT\n");
oem printf (MsgString);

err= LTR43 MakeStartMark(&hltrd3);
if (err)
{
strcpy (ErrorString, (char *) LTR43 GetErrorString(err));
LTR43 Close (&hltr4d3);
oem printf (ErrorString);
goto End;

else

{
sprintf (MsgString, "LTR43 MakeStartMark () ->OK\n") ;

oem printf (MsgString);
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End:
sprintf (MsgString, ">> Jljiga BHXOIA HaxMuUTe JIOOYI0 KjiaBumy\n") ;
oem printf (MsgString);

while (!kbhit ())
continue;

return 0;

Ipuioxkenue 2. IIpoTokos oOMeHa JaHHBIX ¢ MOAYJIEM.

3ameuanue : CBelleHUs, TPUBEICHHBIE B 3TOM [IpuiiokeHuu, ABISIIOTCS CIIPABOYHOM
uHpopManuel, 1 npu padoTe co MTATHOW OMOIMOTEKOH MMOJIb30BaTENILCKOT0 HHTep(eiica 3HaHUE
3TOMW MH(pOPMAIIMH HE TPEOyeTCs.

[TpoTokon oOMeHa NaHHBIMH C MOJYJIEM OCHOBAaH Ha MCIOJIb30BaHMM (hopmaTa 4-OalTHBIX
MaKeTOB KOMAaHJ WM JaHHbIX. [1ogpoOHO 3TOT opmar onucan B KHUre «KpewToBas cucrema
LTR. PyKkoBoACTBO [10/1b30Batesis». T'n. 4.3. 3mech OCTaHOBUMCSI TOJBKO Ha HWH(OpManuwu,
UMEIOLIEeH 3HaueHue NPUMEHUTENbHO K Moynto LTR43.

Bce komaHabl OT KpeHT-KOHTpoOJUIepa K MOAYJIIO U TOATBEPKACHHS STUX KOMaH/ MPEICTABISIOT
cobOoit 4-0aiiTHpIe KOMaHAHbIEe CJI0Ba. J[aHHBIE, CUMTAHHBIE C TOPTOB BBOJA-BHIBOJA MOAYJS H
nepenaBaeMble U3 MOJIYJIS B KPEUT-KOHTPOILIEP, MPEACTABISAIOT co00i 4-0aliTHBIC €JI0BA JAHHBIX.
CroBa TaHHBIX TAKXKe MEePealoTCsl MOAYIIIO JUIS 3alTUCH B MTOPTHI BBOA-BhIBO/IA. ClIelyeT OTMETHUTH,
YTO YKa3aHHBIN MTPOTOKOII SBISETCS OOIIUM I BCEX MOJyJei JTaHHOU KPEHUTOBOM CHUCTEMBI.

dopmaT KOMAHIHOIO CJI0BA IPUMEHUTEILHO K Moayto LTR43 umeer cnenyrommii BUI:

bute 31..16 buter 15..8 bute1 7..6  but 5 buter 4..0
N J J J J
N~ ~ — Y Y Y Y
CrnyxeOHas Kon xomannet  bur werHoctrn  Kon komaHabl
KonrexcT koMane! nHpopManus RESET, s AVR
STOP
PROGR wnmm
INSTR

- Koa xomanabl 1t AVR — 4uciio, onpeaensioiiee npoueaypy, KOTOpyro CJI€AyeT BbIIOJHUTh
IIPOLIECCOPY MOAYJISL.

- bBuUT 4YeTHOCTM — WuCHONB3yeTCS s KOHTPOJSI TMPAaBUIBHOCTU Iepelayd KOMaHI B
MUKPOKOHTPOJUIEP MOJYJISL U B OOPaTHOM HAIPaBJICHHH.

- Kox komanabsl RESET, STOP, PROGR uan INSTR — ko xomanasl obmiero uHTepdeiica
cucremnl LTR.

- Cayxeonasi ungopmanusi - wHPOpMAIHMSI O HOMEPE CIOTa, OUT-TIPU3HAK KOMAHAHOTO CIIOBA.
Oror OaliT HeceT B cebe MHPOPMALMIO YPOBHS KpeHT-kKoHTposuiepa. Kpome Ourta-nmpusHaka
KOMaH/Ibl WM JaHHBIX, TH OUTHI HE TIEPEJat0OTCs B MOIYJIb U OT HETO.

-  KoHTekcT KoOMaHABI — 3HA4YECHMs, IEPENAIOIIMECS BMECTE C KOMAHJIOM M HCIOJIb3yEMBbIE
IPOLIECCOPOM TpHU €€ BhIMoIHeHuu. Hampumep, mapamerpbl KoH(Urypaluu MOPTOB BBOJA-
BBIBOZA, MHTEpdeiica RS-485, cnosa s nepenaun mo RS-485.
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Komanzp! B onucanHoM (opMaTe MmepeiaroTcst U B 00paTHOM HAMPABICHUU: OT MOIYJIS K
KpEeUT-KOHTpOJUIepy. B 3TOM ciydae OHM MpEACTaBISIOT COOOW WM  MOJATBEPIKICHHS
BBITIOJTHEHHSI KOMAH/I, MJIM COJIEPKAaT B KOHTEKCTHBIX TOJSAX 3HAUEHUS, KOTOpbIE TPeOOBAIOCH
MOJyYuTh OT MoAyis. Hampumep, crnoBa makera-moJATBEp:KIEHUS NMPU OOMEHE TaHHBIMHU I10
RS-485. CnoBa-xkomanget HE UCIIOJIB3YIOTCS mnst oOMeHa AaHHBIMU C TIOPTaMH BBOJA-
BBIBO/JIA.

CioBa JAHHBIX HCIIOJIB3YIOTCA B pacCMaTpUBACMOM MOAYJIC TOJIBKO I HIe€p€aadyu JaHHBIX,

UCTIOJIB3YEMBIX TIPU paboTe C MOPTaMU BBOJA-BbIBOJA. [Ipu mporpaMMHUpOBaHUU MOJIYJIS B OOMEHE
o RS-485 cioBa naHHBIX He HCMOJIb3YIOTCS.

®dopmar ¢JI0Ba JaHHBIX UMEET CICTYIONTUN BU/I;

buter 31..16 burer 15..8 buter 7..0
— i _J . J
—~— ~— ~
CryxeOHast Cuerunk
Hannbre uHpopMaIus MaKETOB
JAHHBIX
- I[aHHI)Ie - HEIIOCPECACTBCHHO CJIOBA, 3allUChIBACMbIC B IIOPThBI BBOJAa-BbIBOAA MOIAYJIA WA

CUMTaHHBIEC UX HUX.

- CayxeOHas nHopmanus - MHGOpPMaLUA 0 HOMEpE CII0Ta, OUT-IPU3HAK CJIOBA JAHHBIX. DTOT
OaiiT HeceT B cebe MH(pOpMAIUIO YpOBHS KpeHT-KoHTposuiepa. Kpome OuTa-npru3Haka KOMaHIbI
WIN IaHHBIX, TH OUTHI HE TIEPEIalOTCs B MOAYJIb U OOpaTHO.

- CyeTYMK NMAaKeTOB JAHHBIX — 8-OUTHBIM CUETUMK [TAKETOB JAHHBIX, OTIIPABIISIEMBIX MOJIYJIEM B
KpeHT-koHTposiep. IIpu oTmpaBke KaKAOro HOBOTIO IaKeTa IPOLECCOp HHKPEMEHTHPYET
3HAUEHHUE 3TOr0 CYETYUKA, KOTOPOE BIOCIEICTBUU HCIONb3YETCs AJIs MPOBEPKHU MPaBUIbHOCTH
CJIEZIOBAHUS MTAKETOB U3 MOJYJIS.
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