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1. OcCHOBHBbIE NIPUHLHUIBI PA6GOTHI C GUGIUOTEKOM N0JIb30BaTEIbCKOTO
uHtep¢eiica moaysisa LTR212

Monynp i TeHzomerpudeckux usmepeHuil LTR212 umeer Tpu OCHOBHBIX pEXHUMa
paboThl: 4-KaHAJIBHBIIH CpeAHell TOYHOCTH, 4-KAHAJBLHBIA BBICOKOW TOYHOCTH U 8-
KaHAJIbHBIH BBICOKON TOYHOCTH. [Ipy 5TOM JOMOTHUTENBHO MOXKET OBITH YCTaHOBJIEHA
BEeJIMYMHA OMOpHOro HampspkeHus (2,5 B wiu 5 B) u BeIOpaH THUII OMOPHOTO HAIPSIKEHUS:
MOCTOSIHHOE WJIM 3HakonepemMeHHoe. [Ipum paboTe Ha KaXKAOM M3 PEKHUMOB BBIIOJIHSACTCS
udpoBas pUIBTPAIHS MOTYYSCHHBIX JaHHBIX. MOJyJb IIO3BOJIAET OCYLIECTBISATH IPOrPAMMHYIO
KaTMOpOBKY HYJIs M JAMAna3oHa, KOMIICHCUPYS HpPU STOM OIIMOKM CMEIICHHS M YCHIICHUS
MOJKIIIOYaeMbIX CUTHAIOB. [Ipn kanuOpoBke HyNs 3aeiiCTBOBaHbI KaJMOPOBOYHBIE PErHCTPhI
ALl AD7730 u Bctpoennbiii B 3Ty Mukpocxemy LIAIL.  Ilpum kanuOpoBke amana3zoHa
UCIOJIb3YIOTCS TOJBKO KanuOpoBouHble peructpbl ALl Ynpasnenue pexxumamu coopa JTaHHBIX
u kanubpoBku, nporpammupoBanue ALIT AD7730, yteHre momydyeHHBIX JaHHBIX U3 PETUCTPOB
ALIl u ormpaBka ux B FIFO-0ydep xpeitr-konTposiepa ocymectiserca L{udpossim
Curnanbubim [Iponieccopom ADSP-2185M, xoTopblii yCTaHOBIEH Ha IUiaTe MOIYNA. OTOT
MPOLIECCOP HMMEET CBOE MPOTrpaMMHOE OOECleYeHUE HU3KOTO YpPOBHS, UMEHYEMOE B JIaHHOM
ormucannu BUOC. C Touku 3peHus IporpaMMHOTO 00eCTIeYeHus, CBSA3b C MPOIECCOPOM MOJYIIS
1 00MeH mH(pOpManueil ¢ HUM OCYIIECTBIISIFOTCS MPH MOMOIIK OMOJIIMOTEKH MOJIB30BATEIBCKUX
(GyHKIMIA.

[locnemoBaTenbHOCTh TPUMEHEHUS ATHX (QYHKIMKA CXOAHA C HCIOJIb30BaHHEM
aHaAJIOTMYHBIX (YyHKIMHA B mporpaMMHOM oOecneueHuM Apyrux moayieid cucremsl LTR. B
00IIMX yepTax 3Ta MOCIEI0BATEIBHOCTD BBITIAIUT CIEIYIOUIMM 00pa3oM:

- MHunmanuzanus uHTepeiicHOro KaHaja CBSI3M C MOJyJIEM, YCTaHOBKa pexuma coopa

JAHHBIX 110 YMOJTYAHUIO;

- 3arpy3ska BUOC (nuskoypoBHeBoro IIporpammuoro OOecrieueHus) BO BHYTPEHHIOIO
namste L{upposoro CurnansHoro Iponeccopa ADSP-2185M;

- VYcraHoBka mapamMeTpoB paboThl (IIporpaMMUpOBaHME KaHAJIOB cOopa JaHHBIX,
ompeiesieHue pekuMa cOopa TaHHBIX UKW KaTMOPOBKH);

- Crapt cbopa JaHHBIX;

- Tlonyuenue u 006pabOTKa JaHHBIX (Yalle BCErO 3TOT MPOLECC HUKIMUECKH);

- OcraHoBKa cO0Opa JaHHBIX;

- 3akpbITHe HHTEP(EHCHOro KaHaja CBA3H C MOIYJIEM.



2. Bbuoiauoteka untepdenca nosab3oBaressa moayasa LTR212, o6iue
CBeJ eHUA

bubnmoreka (QyHKIMN MMOJNB30BATEILCKOTO HHTEp(dENca COAEPKUT CIEIYIOIIne
OCHOBHBIC KOMITOHEHTBHI:
- CTPYKTYypY OIHCAHHS MOIYJIS
- Habop QpyHKIMI A CBSI3U U PaOOTHI C MOJTYJIEM.

2.1. CTpyKTypa OMHCAaHHUA MOAYJISA

Crpykrypa ommcanus moayis (tunm TLTR212) mnpenHasHaueHa Ui WHHUIIMATH3AIINH,
XPaHEHUs ¥ U3MECHCHUS JIAHHBIX 0 KOH(PUTYpAllMK MOIYJS B paMKaxX CO37AaBacMO MPOTPaMMBI.
[Ipy nomou moseld 3TOM CTPYKTYpbl 3a7aeTcsi pPEXUM cOOpa JaHHBIX, ONIpENesIeTcs
UCIIONIb30BaHNE  KamuOpOBOYHBIX  KOd(pduimeHtos, ¢opmupyercs  uHbopManus o
3aJIeiCTBOBAHHBIX KaHallaX cOOpa JaHHBIX M COOTBETCTBYIOIIMUX MM JUANa30HAX HAMpSIKEHUS
BXOJIHOTO CHUTHajla. JTa CTPYKTypa TaKXe BKIIOYaeT B ceOs MOJCTPYKTYPY, COIEPKallyro
uHpopMalMio 00 UCHOIB3yeMbIX MporpaMMHbIX (unbTpax. Ilepen BbI3oBOM (yHKIUU
koHpurypanmn  moayas  (LTR212_SetADC()) cuemyer 00s3aTebHO  3alOJHUTH  OJIS
CTPYKTYphl ONHCAHHUS MOIYJisA. B MPOTHBHOM ciiydae MOIYJIh MOXKET BBIIaBaTh HEBEPHBIC
JAaHHBIC

2.2. ®yHKIMM 10J1b30BaTEJIbCKON OGUO/INOTEKHU (00LIMEe CBeAeHUSA)

Gynkuun  Oubnmorekn — mosb3oBarens  Itr212api.dll - npennasHayener s
KOH(UTYpHPOBaHUS, MPOrPaMMHUPOBaHHUs, cOOpa JaHHBIX, KATHOPOBKHU U IUArHOCTHKH MOMIYJIS.

2.2.1. Knaccupukanusa GyHKIMH N0/1b30BaTE/IbCKOM GMGIUOTEKH

OyHKIMH, BXOASAIIUE B COCTaB MOIb30BaTENbCKOM OnbmmoTexkn Mmoaynst LTR212, moxHO
pa3zenuTh Ha CIEAYIOUINE TPYIIIBL:

-  @DYHKIMM HHULUAIU3ALUA U OTKPBITHS;
-  @OyHKIHMHU KOHDUTYPUPOBAHUS;

-  ®yskuM c60pa JaHHBIX;

-  OyHKUMH KaIHOPOBKHY;

-  @DYHKIMH 3aKpbITHUS;

- BcnomorarenbHble QyHKINU.

K ¢pysxknusiM mHMOHAIM3AIMN ¥ OTKPBITHS oTHOCcsATc Gynkuun LTR212_Init() u
LTR212_Open(). Ux ciexyeTr BbI3bIBaTH B NepBYIO ouepenb. OHHM TpeAHA3HAYCHBI I TOTO,
YTOOBI 3aMOJIHUTE MOJS CTPYKTYPHI OMUCAHUS MOJYJS 3HAYCHHUSMH MO YMOJIYAaHUIO, OTKPHITh
uHTepdeiicHbIl KaHan cBs3u ¢ MmoayneM, 3arpy3utb bBMUOC B DSP monyns W BBINOJHUTH
HEeoOXoauMbIe TIpOBEpKH. be3 BbI3oBa ATuUX (yHKIMN nanmpHelmas padoTa ¢ MOAYJIEM
HEBO3MOXKHA.

®dyukuud  KoHpurypupoBanuss — 310 LTR212 CreateLChTable() wu
LTR212_SetADC(). Tlpu momomm ¢yaknun LTR212 CreateLChTable() Breimonusercs



CO3/IaHWE TaOJUIIBI JIOTHYECKUX KAaHAJOB, T.C. CBS3bIBAaHUEC (PU3MUECKUX KaHAIOB MOAYNS W
COOTBETCTBYIOIIMX MM JHAara3oHOB HAMpSHKEHUS BXOJHOTO CHTHala, a TaKXKe ONpeAeeHHE,
Kakue (pu3nUecKue KaHaibl OyayT 3aJeHCTBOBAaHBI IPpU cOOpE U MONTYYEHUH JAHHBIX, a KaKue —
HeT. Gynkuus  LTR212_SetADC() mnepenaer Bce KOH(QUIypalMOHHBIC —IapaMeTphl,
3aMycaHHbIe B MOJSAX CTPYKTYPHI onucaHust Moxyisi, B DSP mMomysst, KOTOpblil B CBOIO ouepenb
BeITIONIHsIET nporpammupoBanue AL AD7730, yctanoBineHHbIX Ha miate. [lociae BhIMOTHEHUS
yKa3aHHbBIX (QYHKIIHIA yCTPOHCTBO TOTOBO K COOPY JIaHHBIX.

DyHKIHT coopa JAAHHBIX: LTR212_Start(), LTR212_Stop(),
LTR212 ProcessData(). Ilpemnna3HadeHbl s CTapTa M OCTAHOBKH COOpa JAaHHBIX, a TaKKe
JUISL IPOBEPKH MTPABUIILHOCTH MOJTYYSHHBIX U3 MOYJIS TaHHBIX U nepecueTa ux u3 koaos AL B
3HaueHUs HanpspkeHus (B).

®dynkuus kaauodopoku: LTR212 Calibrate(). Hcnosnb3yercs majisi  BBIIOJHEHUS
pa3IMYHBIX KAIMOPOBOK MOAYINSA. ApPryMeHTHl JaHHOH (QYHKIHU ONPEACISIIOT  PEXHM
KaJTMOPOBKH U KaHAJIbI, JUTSI KOTOPBIX CIEIYET €€ MIPOU3BECTH.

BcnomorartesibHble  QYHKIIUHU: LTR212_GetErrorString() Bo3Bpamaer CTpoKy
oMbKH, COOTBETCTBYIONIYI0 Koay ommbku; LTR212 CalcFS() Bo3Bpamaer wacroty cbopa
nauubix; LTR212_TestEEPROMY() BoimonsieT mpoBepky 1esoctHocTH uHpopmanuu B [1I13Y
MOTYJISL.

®ynxuus 3akpeiTus: LTR212 Close(). Bei3biBacTcss mpu OKOHYaHMH pabOThI C
MOJyJIEM C LEJbI0 3aKPBITUSI HHTEp(hEeHCHOro Kanamna. J{s KOppeKTHOTrO 3aBepiieHus: paboThl ¢
MOJTyJIEM CIIEyeT 00s13aTebHO BBI3BIBATH TAHHYIO (PYHKIIHUIO.



2.2.2. Tunu4YHaA NocjeL0BaTeJIbHOCTh HAIMCAHUA NPOrpaMMbl

Puc.1

Huuumanu3anus 1 OTKPbITHE
- Cozmanue 3K3eMIUIsIpa CTPYKTYPHI omucanus Moayis, Tun 1 LTR212;
LTR212_Init() — co3nanue nuTepdeicHOTO KaHata CBA3U C MOJYJICM U 3aMOTHCHHE
HOJICH CTPYKTYpPHI OIMCAHUS MOIYJIS 3HAYCHUAMHE [0 YMOJTYaHHIO.
LTR212_Open() - oTkpsiTHE HHTEPHEHUCHOTO KaHATa CBA3U C MOIYJIEM, 3arpy3Ka
BUOC B DSP mMoayJis, BBITOJTHEHHE HEOOXOAUMBIX HaYalbHBIX IPOBEPOK.
LTR212_TestEEPROMY() — mpoBepka 1eIOCTHOCTU HHPOPMAIHH, 3aUCAHHON B

A 4

KoHndurypanus MoxyJis.
- BamomHeHwue TabuIB! Tornueckux kanamos LchTable[],
Bb130B QyHkiu LTR212_CreatLChannel,
- 3amosHeHHe OCTaNbHBIX MOJICH CTPYKTYPHI ONIUCAHUS MOMYISL 3HAYCHHUSIMH,
COOTBETCTBYIOLINMH TPeOyEeMOMY pexkuMy cOopa JaHHBIX

<
¢

A\ 4

Ilepenaya mapamMeTpoB coopa TaHHBIX MOAYJIIO
BeoB dyukmun LTR212_SetADC()

A 4

HauaJsio coopa naHHbIX
Bezos ¢pyuxuun LTR212_Start()

<
<
4

A

[MonyyeHnue naHHBIX

Beo ¢pyukuun LTR212_Recv() 4
KanudpoBka
Bb130B QyHKINH
v LTR212_Calibrate()
IIpoBepka NpaBHIBLHOCTH JAHHBIX U

nepesoj 3HaveHuil u3 kogos ALII B
HaIpsiZKeHHe B BOJIbTAX (eCiiu
TpeOyeTcs) u Ipyrue AeHCTBH C
MOJY4YEHHBIMU TAHHBIMH (HaIIpumep,
BH3YaJIN3aIH).

Brzos ¢pynxuuu LTR212_ProcessData()

A 4

OcTaHoBKa cOopa TaHHBIX
Beos ¢pyuknuu LTR212_Stop()

v A 4

3akpbiTHE HHTEP(ECHOr0 KaHaIa MOXYJIst
Beizos ¢yukmmu LTR212_Close()




3. Toapo6HOe onucaHue 6MoOInOTEKH Itr212api

JIist  TOJyYeHHsT BO3MOKHOCTH BbI30Ba HHTEp(EHCHBIX (QYHKIMH OUOIHOTEKH
Itr212api.dll u3 Bamero npuaOKeHHUS HEOOXOIUMO CIIEAYIOIIEE:

. Co31ath IpoeKT, B Kakoii 1100 U3 cpel pa3padoTKu;

. [lomecTuTh B MamKy MNOPOEKTa WIM B TANKy, ONHCAHHYI0 B IEPEMEHHOU
okpyxenust PATH, daiin Itr212api.dll.

. Jlo6aBuTh B MpOEKT MH(POPMAIUIO O criocoOe BbI30Ba MHTEPPEHCHBIX (YHKUIUI

dll-oubnmuoTekn W MCHONB3yeMBIX THUIAX JAHHBIX. B  pa3iMyHBIX cpegax pa3paboTKH
[I0CJICI0BATEIbHOCTh CHCTBHH U MPUI0KEHHBIC YCUIIUS MOTYT HECKOJIBKO OTIIMYAThCS:
Borland C++/Borland C++ Builder :
- IMoaxmounts K mpoekty dainer LTR\LIB\BORLAND\tr212api.lib u
LTRAINCLUDE\Itr212api.h;
Borland Delphi:
- Moaxmounts k mpodkty ainer LTR\LIB\BORLAND\Itr212api.lib u
LTRAINCLUDE\ PASCAL\Itr212api.pas;
Microsoft Visual C++ :
- IMoaxmounts K mpoekty daitaer  LTR\LIB\MSVC\tr212api.lib u
LTRAINCLUDE\Itr212api.h;
JApyrue cpeabl pa3padoTKH :
- Crnenyer oOpaTUThCS K COOTBETCTBYIOIICH JOKYMEHTAI[MM Ha CPEICTBO

pa3paboTKHu.
. Coznath 1 100aBUTH B IPOEKT (haiiil ¢ UCXOAHBIM TEKCTOM OYyylleil MporpamMMmBbl;
. [Tocre 3TOrO0 MOXKHO MHCaTh CBOKO IPOTPAMMY, BBI3BIBAS COOTBETCTBYIOIIHE

unrepdericapie Gpynkiun dll-6udnnorexn.



3.1.

CTpYKTypa OnMCaHUA MOAYJIS

[Tonst maHHOM CTPYKTYpPHI cOAepKaT HHPOPMAIIHIO O 331€HCTBOBAHHBIX KaHAJaX MOJIYJIS,

pexumax cOopa JaHHBIX WM KadMOpOBKHM, 00 HCHOJB30BAaHUM  KAIHOPOBOYHBIX
KO3 PHUIMEHTOB, MOAKIIOYCHUN NPOTPAMMHBIX (DUIBTPOB M HEKOTOPHIE JPYTrUE CBEICHHUS.

Omnpenenenue CTPyKTypbl IPUBOAUTCS HUXKE:

typedef struct

{

INT size; // Pazamep CTpYKTypHbl
TLTR channel;  // UntepdeiicHblil kKaHaT CBSA3HM C MOIyJIEM
INT AcqMode;  // Pexxum cbopa JaHHBIX

INT UseClb; // ®ar UCToIb30BaHUS KATHOPOBOYHBIX KOA(P(HUITHEHTOB

INT UseFabricClb;// ®aar ncnoap30BaHust 3aBOACKHAX KaTHOPOBOYHBIX KO(DDHUIINEHTOB
INT LChQnt; // Komn4ecTBO JTOrMUecKUX KaHaJloB

INT LChTbI[8]; // Tabnuua ioruyeckux KaHaJIOB

INT REF; // drar UCIoNb30BaHUs BHICOKOTO OMOPHOro HanpsbkeHus (5B)

INT AC; // ®rar UCoNb30BaHUs 3HAKOIIEPEMEHHOT'O OTIOPHOTO HAITPSKCHUS

double Fs;// Yacrora BeI1auu JaHHBIX

struct
{
INT IIR; // ®nar ucnons3zoBanus nporpammuoro bBUX-dunstpa
INT FIR; // ®nar ucnions3zoBanus nporpammaoro KUX-dunsrpa
BYTE Decimation; // 3nauenue koaddunneHTa aerumaniu nporpaMmmuoro KUX-punsrpa
BYTE TAP; // Tlopsimok (koin-Bo 0TBOJ0B) nporpammuoro KNUX-dunsrpa

CHAR IIR_Name[512+1];  //Tlonublit myTh nporpammuoro bBUX-duistpa
CHAR FIR_Name[512+1]; //Tlonnsiii myTh nporpammuoro KUX-duistpa
} filter; I/ CTpykTypa, XpaHsiias JaHHbIC O POrPAMMHBIX (QUIIBTPax

TINFO_LTR212 Modulelnfo;// Nnentudrkarmontas HHGOPMAIHS MOy IS
WORD CRC_PM; // U1 BHYTPEHHETO MCIIOIB30BaHUS
WORD CRC_Flash_Eval; // nnst BHyTpeHHET0 HCTIONb30BaHHUS
WORD CRC_Flash_Read;// nist BHyTpeHHET0 HCIIOIb30BaHUS

} TLTR212, *PTLTR212; // cTpyKTypa ONUcCaHUs MOIYJIS

Jlanee nNpuBOAUTCS ONMCAHKE MOJIEH ITON CTPYKTYPBHI.

Tabruya 1
Iose Tun Onucanue
size INT O0beM naMsITH, BBIIEISIEMbIN O CTPYKTYPY
Channel TLTR | Crpykrypa, peiacTaBiisitomias co0oi onucanue

uHTep(EMCHOTO KaHaJIa CBS3H C KPEHT-KOHTPOILIIEPOM;

AcqMode INT Omnpenensier pexxum coopa JaHHbIX. «0» - 4-KaHaTbHBIHI

CpemHel TOUYHOCTH, «1» - 4-KaHATBHBIA BHICOKOW TOYHOCTH,
«2» - 8-KaHAIBHBII BHICOKONM TOYHOCTH.

UseClb INT Omnpenenser, cleAyeT J1 UCIOIb30BaTh KaTMOPOBOUHBIE

KO3 PUIIMEHTHI, XpaHIIUecs B KATMOPOBOUHOM 001acTH
[TI13Y moxyns, npu cOope naHHBIX. «0» - KATUOPOBOYHBIE
KO3(DPUITMEHTHI HE UCTIONB3YIOTCA. «1» - KaTuOPOBOYHBIC
K02 PHUITMEHTHI HCTIOIB3YIOTCS.




UseFabricClb

INT

Ecnu ycranoBiieH 3ToT (iar, npu BbI30Be (DYHKIIMU 3arpy3KU
koHpurypamuu LTR212_SetADC() aBromarudecku OyayT
3arpy>kenbl B peructpsl ALIIT AD7730 3aBoackue
KaJIMOpPOBOYHBIE KOA(P(HUIIMEHTHI, COOTBETCTBYIOIIIHE
JIMara3oHaM KaKI0To M3 3a/IeHCTBOBAaHHBIX KAHAIOB

LChQnt

INT

KonndecTBO HCOMB3yeMbIX JIOTHYECKUX KaHAJIOB.
Pa3bsacHenne MOHATUA “TTOrHYECKUN KaHaI' CM. HUXKE, B IJI.

3.2.

LChTDI[8]

INT

Tabnuia J0oruueckux KaHajaoB. Pa3bscHeHUE TOHITHS
“Ta0JIMIA TJOTHYECKUX KaHAJIOB™ CM HIDKE, B I, 3.2.

filter

CrpykTypa, coleprKarias mrapaMmeTpbl POrPaMMHBIX
buIbTPOB

Ilonsa
Crp-
PBL

IR

INT

Omnpenenser, 3aaeiicTBOBaH 1 porpaMMubiii BUX-huibtp
“0” — buapTp OTKIIOYEH, “1” — QrIBTp BKIIFOUCH

FIR

INT

Omnpenenser, 3aaeiictBoBan 1u nporpammubii KUX-dunstp.
“0” — dupTp OTKIIOYEH, “1” — prIBTp BKIFOYCH

Decimation

BYTE

Koadduuument nenumaiinm, mpuMeHsIeMbIi ¢ UCTIOIb3YEeMbIM
nporpamMHabiM KUX-pueTpom. 10T KO3 PHLmEHT sHcecmko
npuesA3aH K KOHKPETHOMY (QUIIbTpYy.

TAP

BYTE

[Topsimok (KOTUYECTBO OTBOAOB) UCIOIB3YEMOTO
MPOrpaMMHOTO PHIIbTpa

IIR_Name[51
2+1]

CHAR

Ctpoka, npejacrapisiomias codoi monnoe ums aiina c
koddurmentamu nporpammuoro bBUX-dunstpa

FIR_Name[5
12+1]

CHAR

Crpoka, mpezcraBisronas codoii moiHoe ums Qaiina ¢
kodddurmenTamu nporpaMmmaoro KUX-dbunstpa

Modulelnfo

WnentudukanronHas nHpopmanus Moayis. Tum —
TINFO_LTR?212. JTanHBI# THII TPEACTABISAET COOOM
CTpyKTYpy. Ee onucanne npuBouTCs HUXKE B 3TOM I1aBe
Hacrosumero PykoBojacrsa

REF

INT

Ornpenensier 3HaYeHUE OMOPHOTo HanpspkeHus. «0» - 2,5 B,
«1»-5B.

AC

INT

@1ar UCIIOJIB30BAHUS 3HAKOIIEPEMEHHOI'O OTIOPHOTO
HanpspKeHus. “1” — HCIoNIb3yeTcsl 3HaKOIIEPEMEHHOE OITOPHOE
HarpshkeHue, “0” — UCIoJIb3yeTCsl MOCTOSTHHOE OTOPHOE
HAIIpsSDKEHUE

Fs

INT

YacroTa BBIIaUM JAHHBIX B Tepliax. DTO TMOJIE 3aNOTHACTCS
aBTOMAaTHYECKH mocJie Bei3oBa Gyukuuu LTR212 SetADC()

I[HH 3alaHUA PEKHUMa pa6OTLI MOAYJIA TOJIb30BATCIIIO HCO6XOI[I/IMO CaMOCTOATCIIbHO

(BpyuHy0) ompenenuTh cieayrone monst crpykrypel:  AcqMode, UseClb, UseFabricClb,

LChQnt, LChThbl, filter.FIR,

filter.1IR, filter.IIR_Name, filter.FIR_Name, REF, AC.

OcrasibHble TOJISL 3aMOJHSIOTCS aBTOMAaTHMYECKH MPU BBI30BE pa3IU4HbIX (QyHKIMH. B KoHue

JAHHOTO PYKOBOJCTBA MPUBOJATCS MPUMEPHI 3a/1aHUsI KOHPUTYpALIUH.

3.1.1. UpenTudpukanmonHasa nHGopmManus MOAY A
typedef struct

{

CHAR Name[16];
CHAR Serial[24];
CHAR BiosVersion|[8];
CHAR BiosDate[16];

// mst Mopynist

// CepuiiHbIii HOMEP MOJTYJIS
I/l Bepcust BUOCa

// 1ata co3ganus BUOCa

} TINFO_LTR212,*PTINFO_LTR212;




3.1.2. CTpyKTypa AJs XpaHeHUuss UHGOpMaL My O N0/1b30BaTe/1bCKOM Ka/IUOGPOBKe.

{
DWORD OffsetfMAX 212 _CHJ; // KoaddutmeHTsl caABUTa A7 8 KaHAJIOB
DWORD Scale[MAX_212_CH]; //KoaddunmenTtsr macmraba st 8§ kKaHAIOB
BYTE DAC Value[MAX 212 CH];//3nauenue kanmuopoBouyHoro LIAIT kogexoB

} TLTR212_Usr_Clb;

KanuOpoBounas wHpOpMaIus B 3TOH CTPYKTYpe XpaHUThCS BO BHYTpEHHEM Qopmare
kogeka AD7730. [Ipsmoe u3mMeHeHne €€ HeXenaTenbHo, 0€3 03HAKOMIICHHUS C 0COOECHHOCTSIMU
paboThI KOZEKA.

3.2. Ta6/Mua JIorH4eCcKUX KaHa/I0B

OnHo U3 moJjiedl CTPYKTYpbl ONMCAaHUS MOAYJsS — TaOiauia JIOTMYECKUX KaHAJIOB —
npezcTaBisier co0oi MaccuB, coaepkamuid uHpopManuio O (U3NYECKUX KaHajlaX MOy,
COOTBETCTBYIOILIMX UM JMana3zoHax cOopa JaHHBIX U [1OCJIEJOBATEIbHOCTH ONpOca KaHaJIOB.

Pu3nYecKHM KaHAJOM Ha3bIBAeTCs allapaTHbIA KaHal BBOJA JIAHHBIX, UCIIOJIb3YyEMbIi
JUTSL TIOIKITFOYCHHS SJIEKTPUYECKOro curHaina kK moaymo LTR212. Moxyns umeer 8 ¢pusndeckux
kaHayoB. [losnHas uHdopmarus o HUX ykazaHa B kHUre «KpeiroBas cuctema LTR. PykoBoncTBo
10JIb30BATEIIS.

Jlormueckuii KaHaJ MPEACTABISIET co00i 32-0MTHOE CIIOBO, cTapiire 16 OUT KOTOPOro
ABIIIOTCS HOMEPOM (PU3MUYECKOTO KaHajla, COOTBETCTBYIOILErO JaHHOMY JIOTUYECKOMY, a
MITaJIIIMe — KOJIOM JiMara3oHa HapsKeHUs BXOAHOTO CUTHAJA JUIS 3TOro (U3MYECKOTo KaHaja.

Tabaunueil JOrH4ecKUX KaHAJIOB HA3bIBAa€TCS MACCHUB, KaXKIbIH AJIEMEHT KOTOPOIO
npezcTaBisieT coOOM JIorMuecKuit KaHai. Bce aneMeHThl 3TON TaOmuIbl ONpEeAessioT Te
¢usznueckue KaHalbl, C KOTOpPBIX OyAyT IiepenaBaThCsl JlaHHbIE IIOClie CTapTa, H
COOTBETCTBYIOIME UM JIMaNa30Hbl HAMPSDKEHUH BXOJHBIX CUTHAIOB. 3alOTHEHUE 3TOTO0 MacCHUBa
(TaOIUIIBI JIOTHYECKUX KaHAJOB) OCYIIECTBIISIETCS MOb30BareaeM. s co3MaHus JIOTHIECKOTO
kaHana crienyer Bbi3Bath ¢QyHkimioo LTR212_CreateLChannel(), roe B mapamerpax HyXHO
yKazaTb HOMEp (U3MYECKOro KaHajla, CBS3bIBAEMOIO C JIaHHBIM JIOTHYECKHM, U KOJ
COOTBETCTBYIOLIIET0 eMy nauana3oHa. DyHKIUsS Bo3Bpamaer cHOpMUPOBAHHOE 3HAaYEHHE
JIOTUYECKOIr0 KaHaja, KOTOpoe CleAyeT 3amucaTh B Ta0nuIly BpyuHyto. B Tabnuiie gormveckux
KaHAJIOB 3JIEMEHTBI, COOTBETCTBYIOLIME Pa3IMYHBIM (U3NUYECKUM KaHajiaM MOJIYJs, JOJDKHA
pacrosiaraTbCsi NMOCJIe0BATEJbHO, B IMOPSAIKE BO3pAaCTaHHUs] HOMEPOB (DU3MUECKUX KaHaJOB.
OneMeHThl C Oojee CTapIIMMU HMHJEKCAMM JOJDKHBI TPEACTaBIATH COOOH DJIEMEHTHI,
COOTBETCTBYIOIIME (GU3MYECKUM KaHaiaM ¢ Oosiee cTapmiMMu HomepaMmu. Ecnu 3T0 ycioBue He
BBITIOJIHEHO, nocieayromuii Be3oB Gpyakimun LRT212_SetADC() 3aBepmmtes ¢ ommoOkoi. [pu
paboTe Monyns JaHHble OYyAyT NPUXOAUTH TOJBKO C TEX KaHAJOB, KOTOpPbIE BKIIIOUEHBI B
paccmaTpuBaemylo Tabnuny. JlaHHble ¢ Jpyrux KaHajioB OyayT urHopuposathes. Ilone
CTpyKTypbl onmcanus wmoxynss LChQnt nomkHO comeparh YHCIO 3a1eHCTBOBAHHBIX
JOTMYECKUX KaHAIOB (OHO € — YHUCJIO DJIEMEHTOB TaOJMIBl JIOTMYECKHX KaHaloB). B
YeThIpeXKaHATIBHBIX pekuMax pabotel (AcqMode=0 u AcqMode=1) makcumaibHOE YHCIIO
JIOTHYECKUX KaHAIOB paBHO 4. B BocbMukanansHoM pexxume (AcqgMode=2) pasHo 8.

IIpu pabote Monynst AaHHBIE C KaHAIOB OyAyT IMOCTyNaTh B IIOCIENOBATEIBHOCTH,
ornpenenseMoil TaOnuIel JIOTMYecKUX KaHajaoB. KoIbpl AMana3oHOB BXOJHOTO HANPSKCHUS
IPECTaBICHbI HUXKE:



Tabmuma 2

3HayeHue

JAuaria3oHa

KoJa

Jnamnazon

-10 mV/+10mV

-20 mV/+20mV

-40 mV/+40mV

-80 mV/+80mV

OmV/+10mV

0 mV/+20mV

0 mV/+40mV

~N[ OO AW INFO

0 mV/+80mV

[Tpumep BepHOI KOH(UTYpAITH TAOIUIIBI JIOTHYECKUX KAHATIOB B 8-KaHAIBHOM PEKUME:

LChQnt=6;
LChTDblI[]:
HNupekc anemenra Ou3nYeCKuil [wnamna3on 3HavYeHHE JIOTUYECKOTO
(HOMEp JOTHYECKUA KaHa kanana (Hex)
KaHaja)
0 1 0 (-10 mv/+10mV) 0x00010000
1 2 0 (-10 mVv/+10mV) 0x00020000
2 4 3 (-80 mVv/+80mV) 0x00040003
3 S 6 (0OmV...+40mV) 0x00050006
4 7 4 (0OmV...+10mV) 0x00070004
5 8 3 (-80 mVv/+80mV) 0x00080003

T.e. maccuB LChTDbI Gyner cnenyrommm:

Bunno, uto ¢usnyeckue kaHanel 3 U 6 He BKJIOYEHbl B Tabnuiy. CienoBareibHO,
HUKAKUX JTAHHBIX C 3THX KaHAJIOB He OyJeT COAepKaThbCs B MACCHUBE, MOJYYEHHOM OT MOJAYJIS
npu cOope JaHHBIX. OTH KaHAJIbl MOXKHO CUMTaTh OTKIIOYEHHBIMH. J[JIs Tekylero mpumepa
MOPSAJOK onpoca (U3NYECKUX KaHAJIOB M PACIIOJIOKEHUS JaHHBIX BO BXOJHOM MacCUBE IPHU
MOJIyYEHUU JAHHBIX MPHUBENEH HUXKeE, HU(DPHI 3/1eCh yKa3bIBAlOT HOMEP (U3NYECKOro KaHaia, ¢

0x00010000

0x00020000

0x00040003

0x00050006

0x00070004

0x00080003

KOTOPOTO MOJTY4YEH KaXKIbIi 2JIEMEHT BXOJJHOTO MacCHBa (TaKeT JaHHBIX):

1
\

-2-4-5-7-8-1-2-4-5-7-8-1-2-4-5.......
AN AN

Y

~

Y

boxee HO,Z[pO6HO 0 BXOJHOM MAacCCHUBEC U O PACIIOJIOKCHUHN JAHHBIX B HCM 6y,£[eT

pacckazaHo HUXe, B 1. 4.1.




3.3. Omnucanue pyHkumi 6u6auoreku ltr212.dll

®opmar: INT LTR212 Init(PTLTR212 hnd)

IMapamerp: hnd — ykasarens Ha cTpykTypy onucanust Moayis (tun PTLTR212)

Onucanme: BrImonHseT MHULMANM3ALMIO HHTEpQEHCHOrO KaHajla CBSI3U C MOAYJIEM H
3aII0JIHEHUE II0JIEW CTPYKTYpbI OIMCAHMSA MOJAYJA 3HAYEHUAMM 110 yMmosdaHuioo. Hmoke
NPUBOJAATCS 3HAUCHUS, KOTOPBIMH JaHHAs (QYHKIMS WHUIMHAPYET MOJISl YKa3aHHON CTPYKTYpBHI:

hnd->size=sizeof(TLTR212);//Pa3mep cTpyKTyphbI

hnd->AcqMode=1;//4-xananbHblii pexuM cOOpa JaHHBIX BHICOKOW TOUHOCTH

hnd->UseClb=0;//He 3aneiicTByeM KannOpoBoYHbIE KOIPPUITUEHTHI, XpaHsimuecs B [113Y momyiis

hnd->UseFabricClb=0;/* He 3ameiicTByeM peXuM MpPSIMOrO HCIOJIB30BaHHS 3aBOACKHX KaIHMOPOBOYHBIX
k03 dunneHTo*/

hnd->LChQnt=4;// Konn4yecTBO JOrMYeCKUX KaHAIOB - 4.

/* Naunuanu3anus TabIuIpl JIOTHYECKUX KaHauoB. [1o yMOMYaHHIO 33/1al0TCS YEThIPE KaHaua ¢ JUarna3oHOM
HanpspKeHus BXonHoro curHana —80 mB/+80 MB*/

/* ®opMupoBaHUE TaOIUIIBI JIOTHIECKUX KaHAIOB */

hnd->LChTbl[0]=LTR212_CreateL.Channel(1,3); /*YcranaBnmuBaeM nuamaszoH -80 MB/+80 MB mist 4-x

JIOTHYECKUX KaHAIOB*/

hnd->LChTbI[1]=LTR212_CreateLChannel(2,3);

hnd->LChTbI[2]=LTR212_CreateLChannel(3,3);

hnd->LChTbI[3]=LTR212_CreateLChannel(4,3);

hnd->filter.11R=0; // IIporpamMmHbIe GUIBTPBI OTKITFOUEHBI

hnd->filter. FIR=0;

hnd->filter.Decimation=0; /* no ymonuanuio koaddunuent nenumarn KUX-punbtpa — 0 */
hnd->filter. TAP=0; /* Hopsimok ¢punbTpa — 0 */

hnd->Fs=150.15; //Yacrora c6opa Juis JaHHOTO pexuMa

/* o Be3oBa ¢-u LTR212_Open() crieayroriue mos — MyCcThie CTPOKH */
strcpy((CHAR *)hnd->Modulelnfo.Serial, "\0"); // Cepuiinbiii HOMED 10 YMOIYaHHIO
strcpy((CHAR *)hnd->Modulelnfo.BiosVersion, "\0");// Bepcust BUOCa o ymouanuto
strcpy((CHAR *)hnd->Modulelnfo.BiosDate, "\0");// Tata BUOCa no ymon4anuio
strcpy((CHAR *)hnd->Modulelnfo.Name, "\0");// Umst Moy o yMOTYaHHUIO

Bosepamaemoe 3nauenue: kox omubku, tam int. Ecmu “0” — GyHKIMA BEITOTHUIACH 0€3 OmHO0K

®opmar: INT LTR212_1sOpened(PTLTR212 hnd)

[MTapametp: hnd — yka3zarenp Ha cTpyKTypy onucanust MoxyJst, Tan TLTR212

Onucanue: PyHKIUSA NO3BOJSAET OTCIEKHUBATH COCTOSHHE COEAMHEHUS C MOJIYJIEM: €CIHU
BO3BpaIllaeMbIi pe3yNnbTaT OTINYeH OT 0, TO COeIUHEHUS HET.

Bo3Bpamaemoe 3Hauenne: Eciau “0” — uHTEepQeicHBIM KaHall CBSI3U C MOAYJIEM CO3JaH U
OTKpBIT. Eciy 3HaueHue HeHyJIeBoe - KaHall HE CO3/1aH




®opmar: INT LTR212_Open(PTLTR212 hnd, DWORD net_addr,
WORD net_port, CHAR *crate_sn, INT slot_num, CHAR *biosname)

ITapamerpsbi:

- hnd — yka3zarenp Ha cTpykTypy onucanus monyist (tunn PTLTR212)

- net_addr - cereBoii ampec cepepa A.B.C.D B dopmare HEX: OXABCD. Hampumep,
net_addr mis aapeca 127.0.0.1 Oyaer BwIrsAAeTh cieayromum obdpasom: 0X7F000001.
HeoOxonmuMo MNOMHUTB, YTO BCE KOMIIOHEHTHI ajJpeca JOJDKHbl HMETh 3HAueHHUE, He
npeBocxojsuiee 255.

- net_port — cereBoil mopt cepBepa

- Crate_sn — cepuilHbIil HOMEp KpeuTa.

- slot_num — HOMep cJI0Ta, B KOTOPOM PaciookKeH MOIy/Ib (HyMepalus ¢ eouHuuwt!)

- *biosname — monHbl myTh K (ainy, coumepxamiemy nporpammy s DSP (BUOC).
[MocraBnsiembrii  pupmoit  ¢daitn BUOCa wumeer ums  Itr212.bio. B osroit  dyHkImu
HEOO0XO/MMO YKa3aTh MOJHBINA MyTh K 3TOMY (aiiiy B (ailloBoi cucTeMe MOJIb30BaTEIs.
Crefyet MOMHHUTB, YTO, COTJIACHO CHHTAKCUCY s3bika “C”, CuMBoa ‘\’ B CTpOKax J0JIKEH
ObITh 3aMeHeH Ha “\\”.

Onucanme: @OyHKUMS OTKpbIBAeT MHTEP(EHCHBIM KaHal CBSA3M C MOJYJEM, CUMTHIBAET U3
¢aina u 3arpyxaet B DSP moaymnst nporpammy BMOC, BeIoNHSIET HEOOXOAUMBIE TIPOBEPKH, a
takke cuutbiBaeT u3 [III3Y momyns ero uaeHTuduKanmoHHyro 3amuch. llociae pabGoTb
(GYHKIIMM B COOTBETCTBYIOUIMX MOJSX CTPYKTYPbl OMHCAHMUS MOIYJNs OyIyT HaXOAUTHCA:
Bepcust BMOCa, nata cozganus bM1OCa, uMsa MOaysisl U CepUITHBIN HOMEp MOIYJIS.

Bo3Bpamaemoe 3navenue: koj omOku, tum int. Ecnu “0” — QyHKIMS BBIIOIHUIACH 0€3
ommbok. Ecnu Bo3Bpamaemoe 3HaueHwe paBHO —10, TO 3TO HpeAynpexICHHE, 4YTO
UHTEePEHCHBIN KaHaT y)Ke OTKPHIT. TeM He MeHee (YHKIHUS BBITIOJIHHUIIACH YCIIEITHO U MOXHO
nponospkatk padoty. OpHako nanpHe#mmas paboTra MOIyJsE MOXKET OBITh HEKOPPEKTHOM.
PexomenayeTcst pa3o0paThCsi B NpUYMHAX MNPEIYNPEXKACHUS MU 3aKPbITh OTKPHITHIA paHee
KaHal.

®opmar: INT LTR212 CreateLChannel(INT PhysChannel, INT Scale)

IHapamerpsi:
- PhysChannel — Homep ¢wu3uueckoro kaHajia, COOTBETCTBYIOIIETO CO3/1aBAEMOMY
norudeckomy. Hymeparus ¢ e iMHUIIBL.

- Scale - Ararna3oH HAPsXKECHUA BXOJHOT'O CUTHaJIa JJIs1 JAHHOT'O q)HSI/I‘IeCKOFO KaHaJia

Onucanmne: DyHKIHUS CO3/1aeT JIOTHUECKUN KaHal, T.e. hopmupyer 32-6UTHOE CI0BO, KOTOPOE
CJIeZlyeT 3amucaTh B COOTBETCTBYIOLIYIO sSTUEHKY TaOIHIIbI Jornyeckux kananoB. [longpobuee o
¢dopmare croBa cM. 1. 3.2. 3TOT0 pyKOBOJICTBA.

Bo3Bpamaemoe 3nauenune: ChopMUpPOBaHHOE 3HAUCHHE JIOTHYECKOTO KaHaua, T Int.

®opmar: INT LTR212  SetADC(PTLTR212 hnd)

IMapametp: hnd — ykazarens Ha cTpykTypy onucanus moayns PTLTR212

Onucanme: GyHKIMA Nepeadyd MOAYITIO MH(OPMAIK O KaHallaX U CBEJICHHUH 0 pexxume coopa
naHHbIX. MHpopManmst o0 HCMONb3yeMbIX (HU3UYECKUX KaHalax, AWana3oHax, pPexHMe
dbunpTparnuu 3arpyxaercs B namatb DSP u B peructper ALl AD7730, ycTaHOBICHHBIX Ha




riate Moayiisi. Eciau mpuMeHsoTes: KamuOpoBOYHbIE KO PHUIIMEHTHI, PYHKIUS 3arpyKaeT UX B
kanuOpoBounsle peructpel ALII AD7730, cooTBeTrcTByMOImME HYKHBIM KaHanmam. I[lpu
UCTIOJIb30BaHUH MPOTPAMMHBIX (HIBTPOB UX KOA(PQPHUIIMEHTHI 3arpyKaroTcs BO BHYTPEHHIOIO
namsate DSP moxynsa. Ilepen ucnonb3oBanueM 3TON (QYHKIUU BCE MOJS CTPYKTYPHI OMUCAHUS
MOJyJIsl TOJDKHBI OBITh 3alOJHEHBI TPeOYeMbIMU 3HaUCHUSAMM. 3alycK cOOpa AaHHBIX CIelyeT
OCYILECTBIIAT MOIbKO NOCTIE 8bINOTHEHUS IMOU DYHKYUU.

Bo3Bpamaemoe 3Hauenne: ko omuOku, tum int. Eciu “0” — ¢pyHKIMs BRIIONTHIIACH 0€3 OIHO0K

®opmar: INT LTR212_Start(PTLTR212 hnd)

Mapametp: hnd — ykazarens Ha cTpykTypy onucanus moayns PTLTR212

Onucanme: BrpmonHser 3amyck cOopa naHHbIX. [lepen BbI30BOM  3TOH  (hyHKIHMH
HEOBXOJIUMO Bsinonuaenue ¢pyukiun LTR212_SetADC().

Bo3Bpamaemoe 3HaueHune: ko omuoOku, tur int. Eciau “0” — QyHKIHS BRIIOIHIIACH O€3 OITHO0K

®opmar: INT LTR212_Stop(PTLTR212 hnd)

IMapametp: hnd — ykazarens Ha cTpykTypy onucanus Moyt PTLTR212

Onucanne: Bemonuser OCTAaHOBKY c6opa JaHHBIX.

Bo3Bpamaemoe 3Hauenne: ko omuOku, tum int. Eciu “0” — pyHKIMs BRIIONTHIIACH 0€3 OIHO0K

®opmar: INT LTR212_ Recv(PTLTR212 hnd, DWORD *data, DWORD *tmark,
DWORD size, DWORD timeout)

IMapametp: hnd — ykasarens Ha cTpykTypy onucanus moayns PTLTR212;
*data — yka3aresib Ha MACCUB C BXOJIHBIMH JIAHHBIMU;
*tmark — ykazaTenb Ha MacCHB MOJYYEHHBIX CeKYHIHbBIX MeTOK U MeToKk CTAPT;
Size — KOJIMYECTBO CJIOB JaHHBIX B 3alIPalIMBAEMOM MACCHUBE;
timeout — Bpemst MHJLTHCEKYH/IaX, B TEYEHHE KOTOPOTo (GYHKIHUS OYAET 0KHIATh
IIOJIy4EHUS 3aKa3aHHOT'O KOJIUYECTBA CIIOB

Onucanue: BrIMonHsAET MOMydeHUEe MAacCHBa CIOB U3 MOIyJs pazmepoM Size . [MoxydeHHbIe
CIIOBa TpH BBIXOJE W3 (DYHKIMHU COJepKaTcs B MacCHBe, ajpecyeMoMm ykasaTteiaem data.
Vkazarens tmark aapecyer maccuB, comepxkamuii Metku (cekyumubie u CTAPT), ecim
TaKOBBIE ObLTH MOTy4eHbl. Ec/IM 3JieMeHThI 3TOro MaccuBa He HCIOJb3YIOTCSl B IporpamMme,
TO B KadecTBe 3Ha4YeHuss mnapamerpa tmark moxkno mcmoab3oBats NULL.. ITapamerp
timeout omnpenenseT BpeMs B MUJUTUCEKYH/IaX, B TCUCHHE KOTOPOro (YHKIHUs OyIET 0XKHUIATh
MOJYyYEeHUs] 3aKa3aHHOro KoyndecTBa cioB. Ecnu TpeOyemMoe KONMMYECTBO MOJIYYEHO M0
UCTeueHusl TaiiMayTta, To (QyHKIUS 3aBepiiaeTcs HemeniaeHHo. Ecnu mo ucredenun taiimayta
He OBUIO TMOJy4eHO TpeOyeMoe KOJWYECTBO CJIOB, TO (DYHKIHMS BCE pPAaBHO 3aBEpIIATCS.
BosBpariaemoe 3HaueHre QyHKIIMH — 3TO MOJTYYEHHOE KOJIMYECTBO CIIOB OT Moayis. Eciu xe
BO3BpaIllaeMOo€e 3HaU€HHE OTPULIATENIbHO, TO 3TO CBUJIETEILCTBYET 00 OITMOOYHOM 3aBEPIICHUU.
B sToMm ciyuae cienyet uaeHTudunuposath ommoky ¢pyakiuen LTR212_GetErrorString().

Ilpumeuanue: Onucanue >mou @YHKYUU COOMEEMCMEYem ONuUCaHulo @OyHKyuu
LTR_Recv() 6ubruomexu kpeim-xkonmponnepa ltrap.dll.

BosnpamaeMoe 3HaveHue: Ecim 3HaUCHME IOI0XKUTEIBHOS MU 0, TO OHO COOTBCETCTBYCT KOJIMYCCTBY
CJIOB, MIPUHATBIX OT MOAYJIA. Ecmmn OTpHULIATCIILHOC, TO OHO MPEACTABIIACT coboit Koo OIIIHOKH.




®opmar: INT LTR212 ProcessData(PTLTR212 hnd, DWORD *src,
double *dest, DWORD *size, BOOL Volt)

ITapamerpsbi:

hnd — ykasarens Ha cTpykTypy onucanus moxyias PTLTR212

*Src — ykaszaTeslb Ha MacCUB C JaHHBIMHU, MOJYYEHHBIMH U3 MOJYJIS IPEABAPUTEIBHO
BbI3BaHHOM QyHkimed LTRRcv().

*dest — ykaszatenp Ha MacCHB, B KOTOpPBIH 3alHCBIBAIOTCS BBIXOJHBIC JaHHbBIC,
dbopmupyeMbIe paccMaTpUBaeMOi (PYHKITUEH.

volt — duiar nepeBoia mosy4eHHbIX 3HaueHu koaa AL B 3HaueHue Hanpsokenus (B).

*Size — ykaszarelsb Ha IEPEMEHHYIO, IIPECTABISIONIYIO pa3Mep MacCHBa JaHHbBIX

Onucanme: OyHKIUSA BBHIIOJIHJAET TPOBEPKY MOJYYCHHBIX M3 MOXIYJS JAHHBIX U
Tpancopmalio UX Hu3 BHyTpeHHero ¢opmara cuctembl LTR B HemocpeacTBEHHO KO,
nonydeHHslid o1 AL Takxe 3Ta (pyHKIMS ClIOCOOHA BBINOJIHUTE NEPEBOJL MOIYYEHHOI'O KOJa
B 3HAUCHHE HANPSHKCHUS B BOJIBTaX B COOTBETCTBHM C JHMAla30HAMH, BBHIOPAHHBIMH IS
UCIIOJIb3yEMbIX KaHAaJIOB.

src[] — maccuB ¢ JaHHBIMH, TOJYYEHHBIMU U3 MOAYJISI IIPSIBAPUTEIILHO BHI3BAHHON (YHKIIUECH
LTR_Recv(). ®yHkums CpaBHHBAaeT IOCICIOBATEILHOCTh KaHAJIOB, OINPEIACICHHYIO IpU
CO3/aHMM  TaOJMLBl  JIOTMYECKMX KaHaJOB, C  IOCJIEIOBATENbHOCTBIO,  MOJTY4E€HHOU
HEMOCPEACTBEHHO OT MOIyJs. B ciaydyae HecooTBEeTCTBHS (DYHKIMS NMPOIYCKAET Kajap, I1€ 3TO
HECOOTBETCTBHE OBLIIO OOHAPYKEHO, M HA €r0 MECTO B BhIXOJHOM MaccuBe dest[] 3amuceiBaeT
CJICAYIOUIMN KaJp, eciii OH BepeH. «COOMHBIN» KaJip CTUpAETCs LEIUKOM, HE3aBUCUMO OT TOTO,
B KAKOM MeCT€ KaJpa IIPOU30IILI0 HApyLLICHUE HYKHOW MOCIIe10BaTeIbHOCTH KaHaioB. OaHaKo
npu 5ToM (YHKIHS BO3BpalIaeT OMUOKY HECMOTPS Ha TO, YTO MAcCUB MOJKOPPEKTHPOBAH U
nanpHeimas paboTta, B MpHUHLUIE, BO3MOKHA. DYHKIHS TaKXkKe OTCIEKUBACT COCTOSHHE
CUETYMKA OTIPABJICHHBIX MAKETOB JaHHBIX. B ciydae ero c6os (GyHKIMS HE MpephIBacT CBOE
BBHINTOJIHEHNE, BBIXOAHOH MaccuB (OPMHUPYETCS 10 YKa3aHHBIM BBIIIE MpaBHiaM, HO
BO3BpalIAaeT OUIMOKY.

B o1y ¢yHKIMI0 B KayecTBe mapamerpa SIC MOXHO IepeaaBaTb MacCHB JIIOOOM UIMHBI U
3aKa3bpIBaTh 00Pa0OOTKY JIIOOOT0 KOJMYECTBa TOUEK (OMpeeNseTcss MmapaMeTpoM SiZe) Ho
clleflyeT IOMHHTb, YTO KOJIMYECTBO 00pabaThIBAEMBIX TOUYEK JOJKHO OBITh KPATHO KOJHUYECTBY
UCTIOJIb3YeMbIX KaHaJIoB. B MpoTHBHOM citydae pyHKIMS 3aBEPLIUTCS C OLUIMOKOI.

dest[] — wmaccuB, B KOTOpBI 3alKCBHIBAIOTCS BBIXOJHBIC JaHHBIC, (OPMHUPYEMBIC
paccmaTpuBaeMoit pyHkuueid. @yHKIUs IpU 3TOM yAAIsIeT Bce cayXKeOHbIe MO U3 3JIEMEHTOB
BXOMHOro maccuBa. [Ipu 3HaueHuu “0” mapamerpa VOIt BBIXOJHOW MAacCHB IMPEACTABISET
co0o0il mocen0BaTeIbHOCTh KOAOB, MosydeHHbIX oT ALl mMonyns, KoTopble cieayroT Mo
Kajpam, T.e. B TOPSJIKE, COOTBETCTBYIOIIEM TalJMIle JIOTHYECKUX KaHajoB. [Ipu HeHyieBOoM
3Ha4YeHNH TapameTpa VOIt BEIXOHOI MaccuB OyneT cojepikaTh 3HAUYEHHs CHTHaja B BOJBTAX,
BBIYUCIICHHBIE B COOTBETCTBHH C JHMANa30HAMH KaHAJOB, 3aJJaHHBIMH B TaOJUIE JTOTHYECKHX
kaHasoB. Heo0XoanMo OTMETUTh, YTO B 000MX Ciy4asx BbIXOnHOM maccuB dest[] mmeer Tun
double.

size — Ha Bxojie ()yHKIIMH 3TO 3HAYCHHE COOTBETCTBYET KOJIMYECTBY DJIECMEHTOB BXOJHOTO
MmaccuBa Src[]. Eciu B mporecce mpoBepKH AaHHBIX paccMaTpuBaeMod (QYyHKIMEW He ObLIO
BBISIBJICHO HapyLICHUH MOCIEeNI0BATEIbHOCTH OTCYETOB, TO IIOCIE 3aBepIICHUs padOThI
GYHKIMK 3HAYCHUE MapameTpa SiZe yMEHBIIUTCS BIBOE (T.K. B MCXOJHOM MAaCCHBE KaXKIbIif
COMILI OIpEneNsyics BYMs COCeIHUMH 3jeMeHTamu). Eciau Obtn oOHapyXeHbl M yaleHbl
cOOliHBIC KaJpbl, TO 3HAUYeHHE SiZ€ OyaeT MeHbIIE, T.K. KOJUYECTBO SJIIEMEHTOB BBIXOJHOTO
MacCHBa COKPATHTCS 3a CYeT yHaleHHs cOOMHBIX KanpoB. [lapamerp Size B 3TOM citydae He
OyJIeT coBIajaTh C MOJOBHHON pa3Mepa BXOJHOTO MaccuBa. [logpoOHEe 0 MpUMEHEHUU STOU
(GyHKIMU CM. HIKE, B V1. 4.1.

Bosepamaemoe 3nauenune: kox ormmOku, T int. Ecim “0” — GyHKIHS BBIIOIHUIACH 63 OMMO0K




®opmar: INT LTR212_ Calibrate(PTLTR212 hnd, BYTE *Lchannel_Mask,
INT mode, INT reset)

ITapamerpsbi:
- hnd - yka3zarens Ha cTpykTypy onucanus moayias PTLTR212;
- *LChannel_Mask — yka3arenb Ha MacKy JIOTHYECKHX KaHAJOB, IOJUICIKAIINX

kanmOpoBke. IlpencraBnser coboit  OailT, TIe HOMepa €IMHUYHBIX Pa3psioB
COOTBETCTBYIOT HOMEpaM JIOTMYECKMX KaHAJOB, MOAJIexamux KanuOpoBke. Hampumep,
LChannel_Mask=0x93 (10010011 B gBOMYHOW CHCTEME) YKa3bIBacT, 4TO KaIHMOPOBKE
nomnexxar 0, 1, 4, 7 norumveckuwe KaHaimbl. KammOpoBKa ITHX KaHAJIOB BBIMOIHICTCS
onHoBpeMeHHo. [1o Bo3BpamieHnu U3 GyHKIMU IpU yCTIEUTHOW KaTuOpOBKE BCEX KAHAJIOB
3HAQUEHHE MAaCKU HE H3MEHAETCS. OJTOT MapaMeTp MOXKET H3MEHHUTBCS TOJIBKO TMpU
BO3HUKHOBEHUH OIIMOOK BHEUIHEH KaJMOpPOBKH HYNIS B cCilydae, KOrja HE YAaloCh
nonobpate 3HaueHue BcTpoeHHoro [lAlla. Torma OuTBI Macku, COOTBETCTBYIOIIHE
HEKAIMOPOBAaHHBIM  KaHajaM, OCTalOTCS €AMHUIAMU. DBHUTBI, COOTBETCTBYIOIIUE,
KanuOpoBaHHBIM KaHayaMm, paBHbl 0. Takum o0pa3oMm, mpu OMMOOYHOM 3aBEPLICHUU
(GYHKIIUM MOKHO YBHJIE€Th, KAKME KaHAJbl HE YAAIOCh OTKanuOpoBath. ClieyeT OTMETUTD,
9TO MPHU NIEPBOU K€ OMMOKE KATHOPOBKU (DYHKITHS 3aBEPIIACTCS, M OCTAIbHBIC KAaHAJBI HE
kamOpyroTcs. B ciydae ycnemHod KaJluOpOBKM BCEX KaHAJOB 3HAUYEHHUE MACKU HE
WU3MEHSIETCA.

- mode — pexxuM KaTuOpOBKH;

- reset — d¢umar cobpoca Bcex AIIl AD7730 mepen kaimOpoBkou. “1» - Bce ALIII
cOpaceiBaroTcs, “0” - He cOpachIBalOTCS.

Onucanue: BpmonHseT kanuOpOBKY YKa3aHHBIX JIOTMYECKMX KaHaJIOB C HOCIeAYOLIei
3anuceio0  KanumOpoBouHbIX ko3¢ ¢punumentoB B III3Y wmonynsa. Ilompobuee o pexumax
KaJIMOPOBKU CM. HIXKeE, B TaBe 5, «Oco0eHHOCTH KaauOpoBkHu Moayis». Ilepen kanubGpoBkoii
HE00XO0IUMO ONPEJEIIUTh MAaCKY JIOTHYECKUX KaHAJIOB, MOJIeKAIUX KAITHOPOBKE.

Bo3Bpamaemoe 3navenne: koj omubku, tum iNnt. Ecnu “0” — GyHKUus BhITOTHMIACH Oe3
omHOoK

®opmar: LPCSTR LTR212 GetErrorString(INT Error_Code)

ITapamerpsbi:
- Error_Code — kox omubkwu;

Onucanmne: B03BpamaeT CTPOKY, OIHNCBHIBAIOUIYIO OHJI/I6I(y, COOTBCTCTBYIOIIYIO KOAY
Error Code

B03BpamaeMoe SHAYCHHEC: CTPOKA, COOTBETCTBYIOIASA JAHHOMY KOOy OIIIMOKH

INT LTR212 CalcFS(PTLTR212 hnd, double *fsBase, double *fs);

ITapamerpsbi:

- hnd — yka3zarens Ha cTpykTypy onucanus moayiast PTLTR212;

- *fsBase — yka3arens Ha 3HaueHHE 4acTOThI Auckperusanun AL npu cOope TaHHBIX;
- *fs — ykasaTenb Ha 3HAYCHHE YACTOTHI BBIAYM JAHHBIX

Onucanume: Bo3Bpamaer 4acToTy BbIIaud AaHHBIX. [Ipym Hcnonb3oBaHWU 4-KaHaJIbHOTO
pekuMa CpeHeld TOYHOCTH 0e3 MpOrpaMMHBIX (UIBTPOB M 4-KaHAJIBHOTO PEeKMMa BBICOKOM
TOYHOCTH JJaHHAs 4acTOTa coBmajaaer ¢ yactoror auckeprusanuu ALIL. IIpu mucnosnp3oBanum
nporpammuaoro KUX-¢punetpa fsBase — wactora auckperusanuu AL, a fs menbme fsBase B
4yucio pa3, paBHoe kodpouumenty aemmmanum (fs=fsBase/hnd->filter.Decimation). B
BOCbMHUKaHAIBHOM pexume fsBase — ato wacrora muckperusanuu ALl mpu 3amonHeHun
OTBOJIOB ammapaTHbIX UPpoBeIX GuasTpoB, fsBase=150,15 I'u, S — gacToTa BBIIaYHM TaHHBIX
, paBHas npumMepHo 3,4 I'L.

BosBpamaeMoe 3JHa4yeénume: 0000000 mmmmmm—mme-




INT LTR212_CalcTimeout(PTLTR212 hnd, DWORD n);

ITapamerpsbi:
- hnd — yka3zarens Ha cTpykTypy onucanus moayias PTLTR212;
- N — KOJIMYECTBO TOYEK Ha KaHaJ.

Onucanue: Bo3Bpamaer MakCUMallbHOE BpEMsi B MWIUIMCEKYHJAaX, B TEYEHHE KOTOPOTO
byuknus LTR212 Recv() momkHa OXHIATh MOJYYCHHS HMOPIMH JaHHBIX, €CIH KOAULECMBO
mouek Ha Kawan paBHO N. DyHKIMS pPACCUUTHIBACT TaWMayT MCXOIS W3 PEKUMA,
YCTaHOBJICHHOTO B CTPYKTYPE ONMUCAHUS MOJIYJISL.

Bo3Bpamaemoe 3HaueHue: MaKCHMaJIbHOE BpeMsl B MUJUIMCEKYHIAaX, B TEUCHHUE
koToporo gyukius LTR212_Recv() momkHa 0KUAaTh TOAYUYCHUS TOPIUU JaHHBIX.

®opmar: INT LTR212 TestEEPROM(PTLTR212 hnd)

IMapameTpsr:
- hnd - ykasarenpb Ha cTpykTypy omucanust moayins PTLTR212;

Onucanue: OyHKIMS BBIMONHIET KOHTPOIb ILIEJIOCTHOCTH JAaHHBIX, 3anucaHHbix B [III3Y
MOJTYJIS.

Bo3Bpamaemoe 3navenue: koj omrOku, tun int. Eciu “0” — QyHKIMS BBIIOJHWIACH 03
ommodoK

®opmar: INT LTR212_ReadUSR_CIb (PTLTR212 hnd, TLTR212_Usr_Clb *CALLIBR)

ITapamerpsbi:

- hnd - yka3zarens Ha cTpykTypy onmucanust moayins PTLTR212;
- CALLIBR - yka3arenb Ha CTpYKTYpY Ul COXpPaHEHHS M10JIb30BATEIbCKUX KaTMOPOBOK

Onucanue: OyHKIMS, CUMTHIBAIOIIAS MTOJIb30BaTENbCKHUE KannOpoBku u3 [1I13Y momys.

Bosepamaemoe 3nauenue: ko ommOku, Tui int. Ecim “0” — GyHKIHS BBIMOIHUIACE 63 OMIHO0K

®opmart: INT LTR212_WriteUSR_CIb(PTLTR212 hnd, TLTR212_Usr_Clb *CALLIBR)

IHapamerpsbi:

- hnd - ykasarenp Ha cTpykTypy onucanust Moayins PTLTR212;
- CALLIBR - yka3zarenb Ha CTPYKTYpY COJIEpIKaIlyIO IOJIb30BaTEIbCKUE KATNOPOBKU

Onucanue: OyHKIMUS, 3aTUCHIBAIONIAS TTOJB30BaTeNbckue kKanuOpoBku B [1T13Y momyns.

Bo3Bpamaemoe 3Hauenne: kox omumOku, tum int. Eciau “0” — ¢pyHKIus BeIIONTHIIACH 0€3 OIHNO0K

Buumanwue!!! CrieyeT He myTaTh THIIBI JJaHHBIX: CTPYKTypa onucanus Moayis (tun TLTR212)
u YKA3ATEJIb na ctpyktypy onucanus moaysis (tun PTLTR212).




4. 0CO0EeHHOCTH BbINOJIHEHUA MpoLecca coOopa AaHHbIX

4.1. dPopmMupoBaHMe LMKJA COOpPA U NOJYYEeHU JaHHBIX

3amyck cOopa JaHHBIX M €ro OCTaHOBKa OCYIIECTBISIOTCS IMPH MOMOIIM (QYHKIUH
LTR212_Start() u LTR212_Stop(), a ureHue MacCHBOB JaHHBIX, MOJYy4aeMbIX M3 MOJIYJIS,
npousBoautcs Qpyukmueir LTR_212Recv(). B aroit pyrkiuu mapamerp hnd — ykasarens Ha
CTPYKTYpY ONHUCAHUSA MOJYJIs; nmapamerp *data — ykasarenb Ha MacCHB, B KOTOPBIN 3aITHIIYTCSI
JIAaHHBIC U3 MOJIYJIA. SIZE — KOJHMYECTBO CIIOB JIAaHHBIX, 3ampaiinBaeMoe u3 moxnyis. [lapamerp
*tmark — ykasaTeiab Ha MAacCHB CHHXPOMETOK. ECIH CHHXPOMETKH HE HCIOJb3YIOTCS, €ro
MoxkHO monoxkuth NULL. ITapamerp timeout ompenernser MakCHMaldbHOE BPEMs OKHIAHUS
MOJIyYEHHUsI 3alpaliiBaeMoOro 4uciia CJIOB JaHHBIX B MWDIMCEKyHIaX. DyHKIHS BO3BpaIIaeT
YHCJIO TOJNYYeHHBIX cioB. Eciim 3HaueHwe, Bo3BpamiaemMoe (yHKIMEW OTPULIATEIBHOE, 3TO
TOBOPUT O TOM, YTO (YHKIMs 3aBEpIIMIAch C OMMOKOH M BepHyJia ee Koa. B artom ciyuae
HeoOxoauMo Bb3BaTh QyHkimioo LTR212_GetErrorString(), 4roObl ompeaenuTs OLIMOKY,
NPUMEHHB KOJ| OIIMOKYU B KAYECTBE MapaMeTpa.

Heobxo0umo nomnums, umo, nockoivky 68 OaHHOM MoOyle UCHOAb3yemcs 24-Oummbiii
AL, mo ona nepedauu xaxcoo2o comnia mpebyemcs 2 cl06a OAHHBIX, NePeoe U3 KOMOPbIX
cooepocum cmapwuii 6aum 24-6umnoeo comnia, a 6mopoe — CpeOHull U MAAOuuLl Oalmol.
Iosmomy 6 pynkyuu LTR212_Recv() credyem yrkazvieamos yO60eHHOE KOIUHECMEO NOJYHACMbIX
C/108 N0 OMHOWLEHUIO K KOAUYECMBY moyeK coopa, ¢ KOMopbvlx 3anpauusaemcs unpopmayusi.

B mosryueHHOM MaccuBe aHHBIE pacrojiararoTcs o kajapam. Kaap npeacrasiser coboii
TIOCJIEZIOBATENEHOCTD CIIOB JIaHHBIX, OJTYYSHHBIX MPU BBIMOJHEHUH OJJHOTO IIUKJIA OTpOca BCEX
3aJIeiiCTBOBAaHHBIX KaHAJOB. JlaHHBIE pacrioyaratlorcs B Kaape B MOpsAKe onpoca (pu3muecKux
KaHAaJIOB, T.€. B IOPS/IKE BO3pAcTaHMsI UX HOMEPOB. Kax /bl KaJp BXOJAHOTO MacCHUBa COACPIKHUT
YHCIIO JJIEMEHTOB, PaBHOE YABOEHHOMY YHCIY 3a/eiiCTBOBaHHBIX KaHanmoB. CocTaB Kaapa
oTpeneNnseTcsl TaOJMIEeH JOTHYECKUX KaHAIOB, T.K. MMEHHO OHA YKa3bIBAaeT, KAaKHE KaHAJbI
BKJIFOUCHBI, @ KAKHEe — HET.

[Tocne momyuenus U3 Moayiast MaccuBa AaHHbIXx (yHkuuerdn LTR212 Rcv() cnenyer
YIAIATh BCE CIY)KEOHBIE MMOJISI W3 €ro 3JEMEHTOB, NMPOBEPHUTH IMPABWILHOCTH TOTYYEHHBIX
JIAHHBIX U, eciu TpeOyercs, nepeBecT 3HadeHus koga ALIIT B 3HaueHUs HaNpsKEHHS CUTHAJa B
BOJIbTaX B COOTBETCTBUH C JHANla30HAMH BXOJHOTO HANpPSHKCHUS KAXKIOTO M3 KaHajoB. s
storo mpeaHasHaueHa ¢ynkius LTR212 ProcessData(*hnd, *src, *dest, *size, volt). Ee
napameTp *src nmpeacraBiseT co00il ykazaTenb Ha HCXOAHBI MAacCHUB JaHHBIX, PEIBAPUTEIHHO
nonyueHnblii pynkumeir LTR_Recv(); *dest — yka3atenp Ha BBIXOJHOW MacCUB, KOTOPBIH
MOXET BKJIIOYaTh B ceOs mim HenocpeacTBeHHO koiabl ALIIl, miauM 3HA4YCHUS HANpsDKEHHS B
BOJIbTaX. DTO omnpexaensercss napamerpoM VOIt. Eciu volt=0, To BBIXOIHON MaccUB COICPKUT
konsl ALIIT; ecnm Volt=1, To 3HaUeHHs, mepecyYNTaHHBIC B HANPsDKEHUE B BoJbTax. Ho B mobom
cilydae 3TOT MaccuB JojukeH umerh tun double. B BeixogHom maccuBe dest[] maHHbIe Takke
pacnoiaraloTcsi 1Mo KajapaM, HO B CiIydae YCIEUIHOTO 3aBEPUICHUS (QYHKIMH KOJIUYECTBO
3JIEMEHTOB B HEM OyJIeT PaBHO KOJIMYECTBY TOUEK cOOpa, T .€. BABOE MEHbIIIE YKCIIa JIEMEHTOB
BXOJHOro MaccuBa Src[]. . I[Tosromy mpu Bei3oBe ¢ynkuun LTR212 ProcessData() mapametp
Size cieqyeT yCTaHOBHUTH PaBHBIM YABOCHHOMY YHCIY TOYEK cOOpa, T.€. paBHOMY KOJHYECTBY
3JIEMEHTOB BXOJHOr0 MaccuBa SIC[]. DyHKIMS M3MEHHT 3HAYEHHE STOr0 NapameTpa, W IpH
BBIXOJIC U3 Hee SiZe OyjeT paBeH yKe MOJIOBUHE MCXOMHOIr0 3HaueHus. Kak mpaBuiio, mporiecc
cbopa maHHBIX sBIseTcs nukianueckuM (cM. Puc. 1.). s saddexTuBHON paboThl LUK cOopa
JIAHHBIX CJIEIyeT OpraHW30BaTh B OTACIbHOM moToke. Jlamee ciemyer HeOONBIIONW HpUMEp
NoJaydeHus W 00paboTkuM  gaHHbBIX rnpu  momornu  ¢GyHkmmii  LTR212 Recv() w
LTR212_ProcessData().



Hampumep, MBI XOTHM HOJYyYUTh JaHHBIC IO JBYM TOYKaM cOOpa C KaXIOro KaHaja.
[Tycts nepemennas hltr212 — sx3emmsip cTpykTypbl onucanus Moayiis Tuna TLTR212. B atom
npumepe OyJeM HCHOIb30BaTh Ty K€ TAONUIy JOTMYECKUX KaHAJIOB, YTO U B I 3.2, TOJIBKO
JIMana3oH BXOJHOTO CHTHAJIAa Y BceX KaHaJoB MosokuM 1/-80 MB. Torma Tabmuma jorugeckux
KaHaJIOB OyJIeT BBITJISIIETh CIEIYIOIIUM 00pa3oMm:

hitr212.LChThbl:

0x00010003
0x00020003
0x00040003
0x00050003
0x00070003
0x00080003

Nwmeem 3aneiictBoBanHble ¢usnyeckue Kanambl: 1,2,4,5.7.8. Ilocme koHburypauuu
MOJIYJISL M 3aITycKa cOOpa NaHHBIX, YTOOBI MMOJIYYHTh MACCUB JIAHHBIX C IBYX TOYEK JJIS KaXKIOTO
kaHana, npumensieM ¢pyukiuo LTR212 Recv(). [TockosbKy 4nciio 3a1eiiCTBOBAaHHBIX KaHAJIOB
6 W MBI XOTHM IMOJYYUTh HAHHBIE C ABYX TOYEK cOopa Al KaKIOro, TO BCEro Tpedyercs
noxyuuTh MHMopMmanuioo ¢ 6¥2=12 Touek. Kak yka3pIBajgoCh BbIIE, Mapamerp SiZ€ OJDKEH
COoZIepKaTh YJABOCHHOE KOJHYECTBO TOYEK cOopa, T.e. Size=12*2=24. Tlapametp timeout
nonoxkuMm paBHbiM 0,5¢=500mc. timeout= 500. src[]- maccuB, Kyaa OyayT 3alucaHbl CIOBa
JAHHBIX U3 MOAys. [locne nHUIMAIM3auK, OTKPBITHS, KOHQUTYpAIIMA MOAYJIS U cTapTa coopa
JIAHHBIX MPUMEHsIeM (QYHKIMIO ¢ yKa3aHHbIMH Bbiie mapamerpamu: LTR212_Recv(&hltr212,
src, NULL, 24, 500). ITo Bo3BpaiieHnu U3 (GyHKIIMH MAaCCHB «CBHIPBIX» TaHHBIX SIC[] OymeT
BBITJISIICTh, HAIIPUMEP, CICAYIOIIMM 00pa3oM:

src[]:

0x007F0800 N\
OxFF220810
0x00840821
0x03790831
0x008C0843
0x0E560853 >
0x00820864

0x03010874
0x008A0886
0x05140896
Ox 008E08A7
0x 0D1508B7 < Kanp
0x 007F08CO

0x FF2708D0
Ox 008408E1
Ox 035508F1
Ox 008C0803
Ox OE5D0813 >
Ox 00820824

Ox 02DB0834
Ox 008A0846
Ox 05110856
0x 008E0867
0x D200877 J




Kak BumHO u3 mpumepa, COMIUIBI B KaJpaX pacrojiaraloTcsl LHKIWYECKH B TOpPSIKE
BO3pacTaHUs HOMEpPOB (DM3MUECKHX KAHAJIOB. OTO «CBIPbIE JAHHBIC», MPHILIEAIINE
HEMOCPEJCTBEHHO W3 KpeHT-koHTpoiuiepa. Homep ¢dusmueckoro kaHaia mpeAcTaBlIeH
MITQJIITAMK YETBIPHMSI OUTaMU B KQKJIOM ITaKeTe JAaHHBIX. B 3TOM cueTdnKe KaHAJIOB HyMepalus
MPOU3BOAUTCA C HyJsl. Kaxaomy caMILly COOTBETCTBYIOT JBa 3JIeMEHTa maccuBa. llepBbiid
COJICPXKUT CTapIIUi OaWT MOITYYEHHOTO CAMILIA, BTOPOM — CPEIHHMM M MiIaamuii 0aiTel (Ooiee
noipoOHO 0 (opMare MaKkeToB AaHHBIX cM. [Ipunoxkenue 2). 3areM 3TH JaHHbIE HEOOXOAUMO
POBEPUTH, YIAIUTh CIyKEOHbIe TOJS U, JUIsl HAIllero MpuMepa, MepecyuTaTb B 3HAUCHUE
HanpsDKEHUsT BXogHOro curHaia. s storo Bei3biBacM (ynknuio LTR212 ProcessData().
[Mapamerp Src[] — »to mosyueHubiii panee ¢yukuueir LTR212 Recv() maccuB naHHBIX.
[Tapamerp Size paBeH KOJMYECTBY €ro 3JieMeHTOB, Size=24. dest[] — BbIXomHOW MaccuB, B
HaIlleM Ccllydae CoJCpXallui 3HAYCHUS HANPSHKCHHWS B BOJBTaX JJISI BXOJHBIX CHUTHAJIOB.
[Tapametp VOIt=1, T.k. MBI XOTUM IepecuynTaTh AaHHbIC U3 Kojaa ALIIl B 3HaueHHE HAMPSHKSHUS
BXoaHOro curHaiga. Bei3oB ¢ynkimu LTR212 ProcessData() Oymer BBITISICTD CIIEAYONIUM
obpazom: LTR212 ProcessData(&hltr212, src, dest, &size, 1), rane size=24. ®dyukuws,
BBITIOJTHUB MPOBEPKH, YIATUB BCE CIY>KEOHBIE TOJS U 00bEIUHUB BCe OANThI Ka)KIOTO COMILIA,
nonyunia 3HaueHus komoB ALIIl, a 3arem mepeBena 3Tu 3HaueHUs B BOJBTHL [lepecuer B
3HAUCHUS HAIPSDKEHUS TIPOU3BOIUTCS UCXO/IS U3 YCIIOBUS, UTO TMAINa30H BXOJHOTO CUTHAJIA JIIS
Bcex KaHaimoB +/- 80 mV, kak OBLIO OMPENEICHO BHINIC B TAONWIEC JIOTUYECKUX KAHAJIOB.
Beixognoit maccuB dest[] mocie paborer ¢ynkimm LTR212_ProcessData() Oymer umersb
CIEAYIOLIUNA BU:

dest[]:

-2.117156982421875 E-6 A
2.508478164672852 E-3
7.534999847412110 E-3
1.257333755493164 E-3
6.262397766113282 E-3
8.781938552856446 E-3
-2.069473266701562 E-6
2.508134841918946 E-3 /
7.535066704614258 E-3 \

1.256971359252930 E-3

6.262369155883789 E-3
8.782043457031249 E-3 J

J\.

Kanp

Kak BumHO ®3 »toro mpumepa, mocie pabdorer ¢yHkimu LTR212_ProcessData()
BBIXOJTHOW MAaCCHB COJICP)KHT B J[Ba pa3a MCHBIIC DJIEMEHTOB, YeM HMCXOIHbIN. [lapamerp Size
Ternepp Takxke paBeH 12. Tenmepp 3TH JaHHBIE MOXHO HCIOJIB30BaTh, HAIpUMEp, IS
BU3yann3anuu. Bcerma crnenyeT NMOMHMTB, YTO KajJp, T.€. MOPSIAOK CIIEJOBAaHUSA JAHHBIX B
BBIXOJJHOM  MAacCHBE, COOTBETCTBYET TMOPSAKY  cCieloBaHUS  (U3NYECKUX  KaHAJIOB,
olpesielIeHHOMY B TaOiMIle JIOTHYeCKUX KaHainoB. Homep kaHama, KOTOPOMY COOTBETCTBYET
JAHHBIM 3JIEMEHT BBIXOJHOTO MAacCHBa, TAKXKE OMpeenseTcs TabauIel JOTHYecKUX KaHaJoB.
OTO0 BCeraa HY)XKHO HCIONB30BaTh MPU HAMCAHUHU MPOrpaMMHOTO oOecrieueHHs. PestoMmupys
BBILIICH3JIOKEHHOE, IMPHUBEIEM HEOONbIIONW (parMeHT KoJa MpOTrpaMMbl, WILTIOCTPUPYIOIIUI
IIOJIyYEHHUE NaHHBIX U3 MOIYJIA UCXOJS U3 YCIOBHM pacCCMAaTPUBAEMOrO IIPUMEDA.



DWORD src[24];
DWORD dest[12];
DWORD size;
TLTR212 hltr212;

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

Wuunmanusanusi, OTKpbITHE, KOHUTYpalys U cTapT cOopa TaHHBIX

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

[l Tlony4yeHue naHHBIX:

// Ecnu TpeOyeTcs, yCIoBUS KA

size=24;

LTR212 Recv(&hltr212, src, NULL, size, 500);
LTR212 ProcessData(src, dest, &size, 1);

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

3aBeplieHue uKiaa coopa, OCTaHOB cOOpa JaHHBIX
********************************************************/

Kpome BbImeyka3aHHBIX OEHCTBUN, (YHKIHS OCYIIECTBIISIET MPOBEPKY MPaBHIbHOCTH
CJIETOBaHMS CIIOB JAHHBIX IYTEM KOHTPOJISA CIEIUAIBbHBIX CYETUUKOB (CUETYHK OTIPABISEMBIX
CIIOB U CYETYHK KaHAJOB), COJEPXKAIIUXCS B KaxaoM cioBe. DYHKIHS CpaBHUBAET
MOCIIEA0BATEIHHOCTh KAHAIOB, OMPEIEICHHYIO TIPU CO3/IaHUU TAOIHIIBI IOTHYECKUX KaHAJOB, C
MOCIIEA0BATEIHHOCTHIO, MONTYYEHHON HEMOCPEACTBEHHO OT MOoAylsa. B ciydyae HECOOTBETCTBUS
GyHKIMS TPOIycKaeT Kajp, IIe 3TO HECOOTBETCTBHE OBLIO OOHApPYKEHO, M Ha €ro MecTo B
BBIXOJHOM MaccuBe Oest[] 3amuchIBaeT CleAyromui Kaap, eciu oH BepeH. «COOWHBINY Kaap
CTHpaeTcsl LEIMKOM, HE3aBUCUMO OT TOrO, B KAaKOM MeECTe KaJpa IMPOU30LLI0 HapyLIEHHE
HY)KHOW TIOCIIeIOBATEIPHOCTH KaHauoB. OJHAKO MpU ATOM (PYHKUIHS BO3BPAIIAET OMIHOKY
HECMOTpSl Ha TO, YTO MAacCHB MOJKOPPEKTUPOBAH M JajbHelmas paboTa, B NPUHILHIIE,
BO3MOkKHA. DyHKIMSA TakkKe OTCIEKHBACT COCTOSHHUE CYETUYHMKA OTIPABICHHBIX MAKETOB
TaHHBIX. B ciydae ero c0ost mpogomxkaer JalbHEHIIyI0 00paboTKy MaccuBa, HO 3aBepIIaeTcs C
omunOKoil. HezaBuCHMMO OT HaIWYMs WM OTCYTCTBUS OINMOKM B CUETYHUKE OTMPABICHHBIX
MAKeTOB JAHHBIX CYCTUMK KaHAIOB MPOBEPSIETCS TaK, KaK 3TO OBUIO OMUCAHO BBIIIE, U COOMHbBIE
KaJIpbl, €CJIH eCTh, yaanstorcs. [logpooHee 00 3Tux cuerunkax cm. llpunoxkenue 2. Eciau Obuin

OoOHapy)KeHbI «COOMHBICY» KaJpbhl, TO HAa BbIXOE (QYHKIMHM mapaMmeTp Size OyJIeT paBeH yxe He
MOJIOBUHE UCXOAHOTO 3HAUEHUS, a CTAHET MEHbIIIE STOM MOJOBHUHBI, T.K. U3 BBIXOJJHOTO MaccuBa
dest[] OyayT yaaneHsl KaJapbl, B KOTOPBIX OOHAPYKEH COOM.



4.2. 0OCOGEHHOCTM peKUMOB COOpa JaHHBIX

MOI[y.HB HMECT TpHU PCKUMaA c60pa JAaHHBIX, IBa U3 KOTOPbLIX YE€TBIPEXKAHAJIbHBLIC U1
OJHWH - BOCLMHMKAHAJLHBIIA.

B verbipexkanaabHbIX pexxumax Bee uetbipe ALIII AD7730, ycraHOBIEHHBIE HA IJ1aTe
MOJyJIsl, pabOTal0T CUHXPOHHO U KOMMYTAllMM KaHAJIOB He IpoucxoauT. COop JaHHBIX BeJeTcs
HENPEPHIBHO.

B BoCbMHKaHAJIBHOM pPEXUME IPOUCXOJUT IEPEKIIOUYECHHE KAHAJIOB HAa KaXJAOM H3
AIIIT AD7730. Cxema cOopa TaHHBIX B BOCbMHUKaHAIBHOM PEXKHUME CIICAYIONIAs: Ha KaXIOM U3
yeTeipex ALl AD7730, yCcTaHOBIIGHHBIX Ha MOJYJIe, aKTUBHU3UPYETCS MEPBBIA KaHal cOopa
nauubix (pusnueckue kanansl 1,2,3,4 monynsa). Bce ALl 3amyckaiorcs CHHXpPOHHO Ha
OJIHOKpaTHbIN cOop AaHHbIX. [loayyeHHble OTCUeThl MpuHUMatoTcs U3 peructpos Bcex AL u
otnpaBisitoTcst B KpeiT-kouTposuiep u [1K. 3atem na kaxxnom u3 ALl aktuBu3upyercs BTOpoi
kaHas (¢usmyeckue kKa"aibl 5,6,7,8) u mpoucxonmar te xe aeictBusa. I[locie srtoro omsite
BKJIFOYAETCs MepBas rpynia KaHaJloB, U IPOLIECC NOBTOPAETCS NUKINYECKU. B TaHHOM pexume
BO BpeMs 3aloJIHEHUSl anmapaTtHbiX (QUIbTpOB cOOp MJaHHBIX BEAETCS Ha YacToTe
ycTraHoBjIeHHOro pexkuMa ¢unbTpanuu (150.1 '), onnako yactora Beiaun aannbix B [IK Oyner
3HAYUTENbHO MeHble (mpuMepHo 3,4 '), T.K. Ipu KOMMYTalluKd KaHaJoB TpeOyeTcs Bpems Ha
nepenporpammupoBanre AL, cOop maHHBIX Apyroil rpynmnoi KaHajoB U Ieperady JaHHbIX B
kpeutT-kouTtpouiep u IIK.  [Ing omnpeaeneHus YacTOThl BBIIAYM  OTCYETOB Kak B
YETHIPEXKAHAJIbHOM, TakK M B BOCBMUKAHAJIBHOM pEXHUMaxX, HCHOIb3yeTCsd (PyHKIuUs

LTR212_CalcFS().

Caenyer IOMHHMTDB, YTO B BOCbMHKAHAJBLHOM pPe:KMMeE YaCTOTA BbIAA4M JAHHBIX HE
SIBJISIETCS TOYHOM, T.K. Ipouecc c00pa JaHHBIX He 20COTIOTHO CHHXPOHHBIH! B yacTHOCTH,
3Ta 4acTOTa 3aBHCHT OT KOJIHYECTBA 3a/eliCTBOBAHHBLIX KaHAJOB. B cBsi3u ¢ 3THM He
cJIeyeT HMCHOJIb30BAaTh 8-KAHAJIBHBIH PpPeKMM B NPHJI0KEHUSIX, TPe0OBATEJBHBIX K
TOYHOCTH YAaCTOThI 1 BpeMEHHbIX HHTEPBAJIOB.

B derbipex- ¥ BOCBMHKAHAJIBHOM pEKUMAaxX BBICOKOW TOYHOCTH BO3MOXKHO
UCIIOJIb30BAHUE 3HAKOMEPEMEHHOTO OMOPHOTO HANpsDKEHHs. B 3TOM ciyvae muTaHue MOCTOB
OCYIICCTBIACTCA TMNMEPEMEHHBIM HAIIPAKCHHUEM MW IOOIMOJHUTCIBHO KOMIICHCUPYETCA BJIUAHUC
BO3MOXHBIX TepMOSHC, BO3HHUKAIOMUX IMPHU MOAKIHOYCHHUHN U3MEPUTCIBHBIX MOCTOB K MOJYJIIO.
YacToTa NEepeKNIOYCHUs] HANpPSHKCHUS THTaHMS paBHA IIOJIOBUHE YacTOTHI cOOpa JaHHBIX.
Crnenyer TNOMHHUTB, YTO B  4YeTHIPEXKAHAJBHOM  pe:KHMe  CpelHell  TOYHOCTH
3HAKOINepeMeHHOe OMOPHOe HANPSKeHNe He TPHMeHseTCsl.



5. Kasnu6poBKa Mmoay.Jis

5.1. Pexumbl KaJTUOPOBKU

Kaxnprit u3 4-x ALII AD7730, ycTaHOBJIEHHBIX Ha IJIaTe MOJMYJsSl, UMEET BCTPOCHHBIE
GYHKIMHM KaTuOpOBKH, CIEIHAbHBIE KATHMOPOBOUYHBIE PETHCTPHI (CMEIIECHUS M YCHICHHS), a
Takke BcTpoeHHbIH [ludpo-Ananoroseiii [Ipeodpazosatens (LIAIT). Dtu cpencrTBa mo3BOJSAIOT
IIPOU3BECTU BHYTPEHHIOIO UJIM BHEIIHIOK KAIHOPOBKY KaHAJIOB MOIYJIS.

C TOYKM 3peHHs JAHHOTO NPOTPAMMHOrO obOecneueHus, KaauOpoBKa MpPEICTaBISET
coboiil ompeneneHne KaauOpPOBOUHBIX KOX(P(PHUIMEHTOB M IOMEUIEHHE HUX B CHENHAJIbHYIO
obsacrte I1I13Y monyns, uMeHyeMyIo B JajdbHEHIIIEM KaJMOPOBOYHOM 00/1acThi0. [Ipu cOope
JAHHBIX, €CJIHM TI0Jbh30BATENb JKEJIaeT 3a/JCHCTBOBATH KAIMOPOBOYHBIE KOX(PPHUIMEHTHI, OHU
OyayT 3arpykaTbcs M3 TOH 00JacTH B KAIMOPOBOYHBIE PErHCTphl TpeOyembix kKaHanmoB ALIIT
AD7730.

Ilon BHyTpeHHel KaJMOPOBKOH ITOHMMAaeTCs 3allCh 3aBOJCKHUX KaJMOpPOBOYHBIX
kod(puimenToB (mocrapiseMbix pupmoii JI-KAPJ) B kanmubpoBounyto ob6nacts T3V momxyis.
3aBojickue KanuOpoBOYHBIE KOX(PGUIMEHTH XpaHarcs B Apyroi obmactu I3V, koropas
UCIOJIb3YeTCsl TOJIBKO JUISl XpaHEHUs], U JaHHbIE B HEll He MOT'YT OBbITh IIepe3allucaHbl.

Ilon BHemHel  KaJMOPOBKOHl  IOHMMAeTcss  OIpelelieHHe  KaJluOpOBOYHBIX
KOO(QQHUIMEHTOB HCXOAs U3 IOJIb30BATEIbCKUX YCIOBHA M3MEPEHHs M 3alUCh ITHX
K03 punreHToB B KanubpoBoyHyto odnacts [1I13Y.

KanuépoBka HyJast noapazymeBaeT BblUMCIeHHE (ecnM TpeOyeTcs) W 3aluch B
kanuopoBounyo obnacte [III3Y kanubOpoBouHBIX KOA(h(GUIMEHTOB CMEIIEHUS U Koja
BcTpoeHHOro LIAIL

[Ipu cOope maHHBIX ¢ MPUMEHEHHEM KOA((UIMEHTOB CMEUICHUSI OHU MEPENHChIBAIOTCS
u3 KanuOpoBouHoi obnactu IIII3Y B kanuOpoBoYHBIE PerucTpbl CMEIIEHHs TpeOyeMbIX
KaHajoB, a Takke B peructp LIAlla. 310 mo3BoiseT CKOPPEKTHPOBATH CMEIEHUE HYJIEBOIO
YPOBHS BXOJJHOTO CHUTHAJIA.

KanuOpoBka nmanma3ona mnojpa3ymeBaeT BbIUMCIEHHE (e€ciau TpeOyeTcs)) M 3aluch B
KanuOpoBouHyto o6nacts [III3Y kanmubpoBouHbIX Ko3d¢unmentoB ycuinenus. IIpu cOope
JTAHHBIX C MPUMEHEHUEM KOA((HUIMEHTOB YCUIICHUS OHU MEPENMChIBAIOTCA U3 KaTMOPOBOUYHOM
obnactu I1I13Y B kaauOpoBo4HbIe perucTpbl YCHJIEHHs TPEOYEMbIX KaHAJIOB. JTO MO3BOJISET
CKOPpPEKTHPOBATh COOTBETCTBHE (PAKTUUECKOIO IOJHOTO JUana3oHa HM3MEpSIEeMOro CUrHaja
3asBJICHHOMY JMAaIa30Hy /Ul JaHHOTO KaHaja.

IMoanas kanuOpoBKa npeacTaBiIsieT co0O0N BHINOIHEHNUE KAK KAIMOPOBKU HYINS, TaK U
KamuOpoBKM  nuana3zoHa. Ilpm  STOM  3aMoNIHAIOTCS ~ HYXHBIMH  KaJIHOPOBOYHBIMHU
koapunmentamu kak sueiiku I3V, coorBercTByomue korp¢uLUEeHTaM CMELIEHUs, TaK U
SYEHKH, COOTBETCTBYIONIUE KO(DPUIIEHTAM YCUIICHHS.

Ilepen BbIMOJHeHHeM KATHOPOBKH HEOOXOAMMO  YCTAHOBHTH pexXHUM cOopa
JAHHBIX, IPH PadoTe HA KOTOPOM J0JI’KHbI IPUMEHSITHCA oNpeae/sieMble KAJMOPOBOYHbIE
ko3 dunnentol. T.e. nepen kanuOPOBKOW HEOOXOAUMO 3aMOJIHUTH MOJS CTPYKTYPbI OMHCAHUS
monyis. KamuOpoBka BeImosHsieTcs: mocpeactBoM BeizoBa (ynkiuu LTR212_Calibrate().
Onwucanue 3Toi pyHKIMHU cM. B I11.3.3 1aHHOro PykoBojcTBa.

B cnyuae BHyTpeHHeW KaluOpOBKHM JaHHas (YHKUIHS BBIIIOJHIET CUYUTHIBAHUE
Kod(PUIMEeHTOB M3 00JaCTH XpaHEHUS 3aBOJCKUX KOI(P(GUIIMEHTOB B KATMOPOBOYHYIO 00J1aCTh
[MI13Y moxmyns, a B cayyae BHEIIHEH KaIMOPOBKM — pacyeT KOA(QHUIMEHTOB U 3alMCh UX B
kanuOpoBounyto obnacts IIII3Y. Ilocne BbimonHeHUs KaaMOpPOBKM INpPU YCTAHOBKE MO
UseCalibration=1 cTpykTypsl oOmHMCaHHUS MOIYJAS W MOCIEIYIONIEM BbI30BE (DYHKIUH
LTR212_SetADC() xanubpoBouHbie K03()HUIUCHTHI OyAyT CUuTaHbI U3 3ToM obactu IITI3Y u
3amucaHbl B KaJHOPOBOYHbIE PerHCTPhbI cooTBeTCTBYMOMMX KanainoB ALIl. Ilapamerp mode
¢ynkmmun  LTR212_Calibrate() ompenensier pexxkum  kanuOpoBku. [lpu  BBITOJHEHUH
BHYTpPEHHEH KaaMOpOBKM IOJIb30BATENI0 HE 00s3aTEIbHO MOAABATh KaKHe-TMOO CUTHalbl Ha



BXOJIbI MOAYJISI, T.K. B 3TOM CJIy4ae MPOLECcC KaTHOPOBKHU MPECTABISICT COOO0H UMb Mepe3anuch
koa(durmentoB u3 ognor obnactu II13Y B apyryro. B ciiyyae BHelHe#l KaJuOpoBKH HYJIsI
Ha BXOZbl MOJYJISl CJIEyeT MOJIaTh HANpsHKEHUE, COOTBETCTBYIOIIEE HYJIEBOMY 3HaueHuIo. [lpu
BHeEIHel KaJauOpoBKe Juana3oHa Ha BXOJbl KaHAJIOB MOJAYJS CIEAYeT MOJaTh HANpPSKEHUE,
COOTBETCTBYIOIIECE MAaKCUMAJIbHOMY TMOJIOXHUTEIBHOMY 3HAUCHHUIO HANPSDKEHUS Uil JTAHHOTO
nuana3ona. [Ipu monHoi BHelIHel KanmuOpoBKe cleAyeT CHavaja BHIMOIHUTH KaTUOPOBKY HYIIS,
3aTreM — quana3zoHa. Huxke npuBOAUTCS ONMKCAaHUE PEKUMOB KATMOPOBKH MOIYJIS.

Tabnuma 3
mode Pexxum Onucanne

0 Buyrpennss 3anuceIBaeT 3aBOJCKHE KanuOpOBOYHbBIE
KauOpOBKa HYJIA KOA(Q(QHUIHUEHTHl CMELIEHUs B COOTBETCTBYIOILME SYEHKU

KanuOpoBouHoit obsactu [IT13Y momyns.

1 Buyrpennss 3anuchIBaeT 3aBOJICKHE KaJMOpOBOYHbBIE
KaTnOpoBKa KOX(Q(PUIMEHTHl YCHJIEHHS B COOTBETCTBYIOIIME SYCHKU
AMANAa30Ha kaymOpoBouHo# obnactu [IT13Y momyis.

2 ITosiHasi BHyTpeHHAA 3anuceIBaeT 3aBOJICKHE KaTuOpOBOYHBIE
KaTnOpoBKa KOA(PHUIHMEHTH CMEIICHHS U YCUJICHHSI B COOTBETCTBYIOIIHE

siueriku KanuopoBouHoit obsactu I3V momysst.

3 BHemnss kanubpoBka PaccuuthiBaeT  kanmOpoBouHBIE KO3 PHUIMEHTHI
HYJIS CMEILEHUSI U 3allUChIBACT UX B COOTBETCTBYIOIIME SYEHKH

kanuOpoBouHoit o6mactu [III3Y wmonyna. Bo Bpems
KaJMOPOBKH Ha BXOJbl MOJIYJISI ClIeAyeT NOJaTh MOCTOSHHOE
HalpsDKEHHE, COOTBETCTBYIOIee HyieBomy curHainy ([Ipu
BBINIOJIHEHUH JJAHHOT'O BU/A KaIUOPOBKHU NMPOUCXOIUT cOpOC
MaclITabHBIX  KO3(PPUIMEHTOB Ha 3aBojackue. Ecmu
HEOOXOMMO COXpPaHMTh MaciTaOHble KOA((UIMEHTHI,
IIOJIyYEHHBIE paHEEe B pE3yJbTaTe IIOJIHOM BHEIIHEH
KJIHOPOBKH, TO CJI/IyeT BOCHOJIB30BAThCS PEIKHUMOM 7)

4 BHemnss kanubpoBka PaccunutbiBaeT  KanmuOpoBOuHblE  KOA(P(UIUEHTHI

AUANAa30HA YCWJIEHUSI W 3alUChIBAET B COOTBETCTBYIOIIME SUYEHKU
kanuOpoBouHoit o6mactu [III3Y wmonyna. Bo Bpems
KaJMOPOBKH HA BXOJbI MOJIYJISI CIIEAYET MOJaTh MOCTOSHHOE
HaIpsHKEHNE, COOTBETCTBYIOLEE MaKCHMaJIbHOMY
MOJIOXKUTETIbHOMY ~HANpsDKEHUIO JUarna3oHa  BXOJHOTO
CUTHAJA.

5 Buyrpennmii 3anuceiBacT 3aBOJICKHE KaJIMOPOBOYHBIE
ANANa30H + BHEIIHMI | KOOQGUIMEHTHl YCHWJIEHUS B COOTBETCTBYIOIIME SYEHKU
HOJIb kamuOpoBouHoit  oOmactu IIII3Y wmoayns, a 3arem

paccuntbiBaeT u 3anucekiBaeT B IIII3Y kanuOpoBouHble
koaddunrenTel cMenienus. Bo Bpemss kamuOpoBKHM Ha
BXOJIbI MOZYJIsl ClIeAyeT MOAaTh MOCTOSHHOE HaIpshKEHUE,
COOTBETCTBYIOIIEE HYJIEBOMY CUTHATY.

6 BHemHsas kanuOpoBKa Hcnonezyercs TOJIBKO mnpu mnonHOW BHEIIHEH
AUAna3oHa (BTopas kanuOpoBke [IOCJIE BbINOIHEHHOW BHEIIHEH KaluOpOBKU
CTa/us MPH MOJTHON Hyns. Bo Bpemst kainOpOBKM Ha BXOJbl MOZYJS CIEAyeT
BHEIIHEH KallMOpoBKe) | MMOJaTh  IOCTOSIHHOE  HAINpSKEHHE, COOTBETCTBYIOIIEE

MaKCHMaJIbHOMY MOJIOXKUTEIbHOMY HAIPSDKEHUIO CUTHAJIA.
7 BHemnsas kanuOpoBka Ananor «BHemHell kaauOpOBKM HYJA», OJHAKO B

HY/JIsl, C COXpaHEHUEM
MAacCIITa0OHBIX
Kod(puImeHToB

Iporecce BBHIIIOJIHEHUSI COXPAHSIOTCS OIpeesiEHHbIE paHee
OpU TOJHOM  BHEIIHEW KanuOpoBKe  KOA(PPHUIMEHTHI
MacuTaoa.




IMTapameTp reset pyukiuun LTR212_ Calibrate() mo3BosseT yka3arh, Hy»HO JIH OYHIIAThH
kaimuOpoBounsie peructpbl AT AD7730 nepen npoBenenneM kanuOpoBku. Hampumep, ecnu
HYXXHO TIOJKOPPEKTUPOBaTh KaTMOPOBKY HYJs, HE H3MEHSS TPU OSTOM KOIPPHUIIMEHTHI
YCUJICHHS, TO CIEAYeT OTKAIMOpOBaTh TpeOyeMble KaHajdbl 03 MpeaBapUTEIILHONH OYMCTKH
peructpoB. UTOOBI OYHCTUTH PETHCTPHI MEpea KaIMOPOBKOW, CIEAyeT yCTAaHOBUThH HMapaMeTp
reset=1. Eciu aToro e tpedyercs, To reset=0.

[IporpammHOe oOecTieUeHHE TaKXKE MPEAINojiaraeT BO3MOXKHOCTh aBTOMATHYECKOTO
UCIIONIb30BAaHUsI 3aBOJACKUX KamuOpOBOUHBIX KO3 dumuentoB. Ilpu ycranoBke duara
UseFabricClb=1 npu xaxaom BbizoBe (pyukimun LTR212 SetADC() npu cmeHe auama3oHa
KaHAJIOB aBTOMATHU4eCKH OyayT 3arpyxkatbcsi B oOmacts [III3Y u cooTBeTCTBYyMOIIKE 3TOMY
JUaTa30Hy 3aBOJICKUE KATMOPOBOYHBIE KOAPDUIIMCHTHI, KAK CMEIICHHUS, TAK U YCUIICHHSI.

B tabmune HmwKe yka3aHbl MaKCHMaJbHBIC 3HAUYCHUS HANPSHKCHUS CMEIICHHSI, KOTOPBIC
MOYKHO KOMIICHCUPOBATh MTPH MOMOIIY BHEITHEH KaTHOPOBKH.

Tabauua 4.
KommeHcupyeMoe cMelieHue B quana3oHax:
10mV, £10mV +78,7mV *
19mV, £19mV +78,7mV*
40mV, +40mV +79,5mV*
80mV, +80mV +81,5mV*

* HpI/I HCIIOJIb30BAHHUU OIIOPHOT'O HAIIPAXKCHUA 2,5 B YKa3aHHBbIC 3HAYCHHU BABOC MCHBIIIC.

5.2. 0cC06GeHHOCTHU U OrPaHUYEeHHs PA3/INYHBIX PEXKUMOB Ka/IMGPOBKH

Kanubposka moxynst LTR212 umeer psin BaKHBIX OCOOEHHOCTEH, KOTOpBIE CIIEAYET

YYUTBIBATH MPH IPOTPAMMHPOBAHUU:

- 3aBoackue KaauOpoBOYHbIEe KOX(PGUIMEHTHl NpeAHA3HAYEHbl JUIS HCIOJIb30BAHUS
TOJIBKO npu onopHom HanpsibkeHuu S B. Ilpu onopHoM HampspkeHuH 2,5B GyHKIUM
BHYTpEHHEH KalnOpoBKu Oyy 3aBepiuathes ¢ ommnokoit! [Ipu paborte ¢ ncnoab3oBaHueM
OIOPHOTO HampskeHus 2,5 B mpuMeHsiiTe BHEIIHIO KaTuOPOBKY.

- [Ipy BHyTpeHHeli KaJMOpOBKe B 4YeTbIPeXKAHAJIBHOM DEXUME cpelHell TOUYHOCTH
B0o3MOxHO ucnonszoBanue TOJIBKO 3aBoackux koa¢pdunrenTos ycunenus. T.e. B 3ToM
peXHUMe JOMyCKaeTcsl BBIMOJIHEHHE JIMIIb BHYTPEHHEH KanuOpoBku nuamnazoHa. [lpu
MOTIBITKE BHYTPEHHEH KATMOPOBKY HYIISI WM TTOJIHOW BHYTPEHHEW KaTMOPOBKH (PYHKITUS
LTR212_Calibrate() 3aBepmutcs ¢ ommOKkoil. BHeHO© KaTMOPOBKY MOXHO
UCIOJIb30BaTh 0€3 OrpaHMYeHMH, KaKk U pexuM “BHyTpeHHss kanuOpoBKa auamasoHa +
BHEIIHSAS KaTuOpoBKa HYIS .

- IIporpammHOe oOecnedyeHHEe TMperycMaTpUBaeT pEXKHUM MPSIMOrOo  HCHOJIb30BAHUS
3aBOJICKUX KalMHOpOBOYHBIX KO3(pduumenToB. OH BKIIOYAETCS IMYTEM YCTAaHOBKHU IOJIS
UseFabricClb crpykrypsl omucanus moxyns B eaumuuity (UseFabricClb=1). Ecamu
BKJIIOUEH 3TOT PEXKUM, TO 3aBOJACKHE KaTMOPOBOUHBIE KOA((UIMEHTHI, KaK CMEUICHUS,
TaKk W YCWIEHHS, HaNpsAMYyI0 3arpy’karoTcs U3 00JIacTh XpaHEHUS 3aBOJICKHUX
kanuOpoBouHbIx K03 ¢unuentos 13V B kamubpoBounsie peructpsl ALIIT AD7730.
BbeiOop HYXHBIX KOX(Q(HUIMEHTOB OCYHIECTBISICTCS ABTOMATHYECKHM COTJIACHO
BBIOpaHHBIM KaHajaM M COOTBETCTBYIOLIMM MM JHara3oHaM BXOAHOTo curHana. Ilpum
3ToM KanuOpoBouHast obOnacte [III3Y He wu3MeHnserca. DTOT pPEXUM TO3BOJISET



ABTOMATHUYECKU 3arpy’kaTb BEpPHBIC 3aBOJACKHE KaIMOPOBOUYHBIE KOI(PDUIIMEHTH TPH
Mepexo/ie Ha pa3HbIe TUAaNa3oHbl U3MEPEHUN. A TaKXKe 1aeT BO3MOKHOCTh UCIIOJIb30BaTh
3aBOJICKYIO KaJMOPOBKY, IMPH A3TOM, HE CTHUpas MOJb30BaTEIbCKUE KaTUOPOBOUYHBIC
KO3 (DUIIMEHTHI, OMpEEICHHbIC paHee M HaXOMAAIIUMEecs B KaIMOpPOBOYHOH oOnactu
[I13Y. Takum oOpa3oM, y MOJB30BATEIST UMEETCS BO3MOXKHOCTD JIETKO MEPEKITIOUUTHCS
C COOCTBEHHBIX KATMOPOBOYHBIX KOA(D(DHUIIMECHTOB Ha 3aBOJICKHE U 0OPAaTHO. DTOT PEXKHUM
HE JEUCTBYET npu omopHOM HampsbkeHHH 2,5 B, a Takke mpu pabote B
YeThIPEXKaHAJIbHOM pEXuMe cpeiHeld ToyHocTu. Tabmuua NoS5 mosicHSeT ckKa3zaHHOe

BBIIIIC.
Tabmuna 5
PexxuMm BHYTpeHHeit Buyrtpennsas | Buyrpennsas | HHoanas Buyrpennss Pexxum npsmoro
KaJInOpOBKU KanuOpoBKa | KaJuOpoBKa BHYTPEHHSSl | KalnOpOBKa HCTIOJIb30BaHUS
HYJIA AUana3oHa KanuOpoBKa | AMANAa30HA 3aBOJACKHUX
+ KaTMOpPOBOYHBIX
BHENIHSISI k03 urneHToB
KannOpOBKa HYJIst
YerbipexKkaHaJIbHbII
PEXUM CpeAHeH = + = + -
TOYHOCTH
YerbipexKkaHaJIbHbII
PEXUM BbICOKO + + + + +
TOYHOCTH
BocbMuKaHAIbHBIN
pPEXUM BBICOKOI + + + + +
TOYHOCTH
JIro60ii pexxum npu
ONOPHOM - - = = -
HanpspkeHuu 2,5 B

Eme pa3 cinenyer mom4epkHyTh, YTO BHELIHSS KAIMOPOBKAa MOXET HCIOJIb30BaThcs 0e3
KAKHMX-J1H00 OrpaHUYeHHIl.

[Ipu nonHoM BHeUIHEH KalIuOpOBKe cleAyeT CHavaja BBITOJIHUTH BHELIHIO KaJIHOPOBKY
uyas (BeoB ¢yakmuu LTR212 Calibrate() ¢ mapamerpom mode=3), a 3arem
BBITIOJTHUTh BHEIIHIOK KaJMOpOBKY JMalia3oHa, HO KaK BTOPYIO CTaJHI0 TOJIHOU
BHemHer kanuOpoBku (Bbi3oB ¢ynkimu LTR212_Calibrate() ¢ mapamerpom mode=6.
Ho ne mode=41!11).

Buumanue!!! BynpTe BHUMATENbHBI IPH MOJKIIOUYEHUH CUTHAIOB BO BpeMs kanuOposku! Eciu

KaKuC-TO KaHallbl, IIOAJICKAIIHUC KaJ'II/I6pOBI(e, «BUCAT B BO3AYXEC» HUJIM CUTHAJI HAa HUX BBIXOIUT

3a TpeIesIbl TUarma3oHa HanpspDKeHHMST BXOJHOTO KaHajla, TO KaJuOpOBKa 3aBEPIIUTCS C OMTHOKOM.

Bcerna B ciyyae ommO0YHOT0 BHIMOIHEHUS GYHKIIUN KaTUOPOBKU MPOAHATU3UPYNUTE 3HAUCHUE

MacK{ JIOTUYeCKUX KaHayoB. Eciii oHa m3MeHusach, TO JUisi HEKOTOPHIX KaHAJIOB HE YAaloCh
noaoOpatk 3HauYeHust BecrpoeHHoro [[Alla. DTo MokeT yka3biBaTh MO0 Ha TO, YTO MOIaBAEMbIN

CUTHAJI BHE JAMAaIa30Ha 3Ha4eHUH, komreHcupyeMbix LIATIom, mubo BXOAHbBIE CUTHAJIBI «BUCAT B

BO3yXC».



6. Ludposasa ¢puabTpanus
6.1. IludpoBsbie GUIAbLTPHI, UCHOJIb3yeMblie B MoayJe LTR212

Bce nannslie, cobnpaeMbie MOAYJIEM, MTOABEPratoTcs npoienype HudpoBoil GUIbTpaIi.
Kaxnapiii u3 ALl AD7730, ycraHOBJEHHBIM Ha IUIaT€ MOJYJsSl, MUMEET JiBa BCTPOCHHBIX
anmapaTHbIX TUGPOBBIX GUIBTPA: GUIBTP EPBOIl CTyNEHN U GUIBTP BTOPOH CTyneHu. OUIbTP
NEepBOil CTyNmeHH — 3TO (PUIBTP HHU3KOW YacTOTHI TWUHA sinc3, OCHOBHAs WENIb KOTOPOTO -
yCTpaHEHHE LIYMOB KBAaHTOBAHMSI, BOSHUKAIOIIUX B MOy IATOpe. PUIBTP BTOPOU CTYIIEHU — ITO
mudposoii KUX-punstp ¢ 22 oTBogaMu, KOTOPHIH 00pabaThiBaeT CUTHAN C BBIXOAA (QHIBTPa
MepBOM CTYICHHU.

AnnapatHblii 1M(ppoBoi (GUILTP NepBOil CTynmeHW 3aJeliCTBOBAH HAa BCeX Tpex
pe:xkumax padorsl moayasa LTR212. Annaparnbiii nuugposoii GujibTp BTOPOH CTyNeHH —

TOJBKO B 4-KaHAJIBHOM pPeKMMe BBICOKOW TOYHOCTH M B 8-KaHAJIBbHOM peKUMeE
BbICOKOW TOYHOCTH. B 4-kaHanbHOM peknMMe cpeaHeil TOYHOCTH 3TOT (PUIBLTP
OTKJIIOYEH!

OnHaKo B 3TOM PEeKUME BO3MOKHO HCIOJIB30BAHME MPOTPAMMHBIX H(POBBIX (UIBTPOB,
paszpabortannsix ¢upmoii JI-KAPJI. O6 ammaparHbix ¢uiubTpax 1-il m 2-i CTYIEHH MOXKHO
noapobHee mpountath B gokymeHte AD7730 Data Sheet (http://www.analog.com/en/prod/
10,2877,AD7730,00.html). O mporpammubIX 1TUGPOBBIX (UIbTpax Oojee moapoOHO OyneT
pacckas3aHo B CieIyrolIei I1aBe.

AYX paboTel MOAyNIs C TPUMEHEHHEM MPOrpaMMHBIX M ammapaTHbIX (UIBTPOB
NPUBEACHE B JIOKYMEHTE «KpeiitoBas cucrema LTR. PykoBoacTBOo monb3oBaTens»,
[Tpunoxxenne A.2.2.1.

Hanomuum, uto npu BkiatoueHHOM mnporpammHoM KUX-dunsTpe nepen monydeHuem
NepBOro (UJIBTPOBAHHOTO OTCUETAa HEOOXOAMMO 3alOJHUTH cOMIUIaMU Oydep B mamaru DSP
MOJyJis, paBHBIA NopsAaky ¢unbTpa. Hanpumep, ecinu nopsinok ¢gunstpa 225, TO mocne crapra
ALl crayana Oyzaer 3amonHeH Oydep ¢uiubTpa (225 cioB A KaxI0ro KaHajga), U TOJBKO
II0CJIE 3TO MOJYJIb HAUYHET BbIJIaBaTh JAHHBIE.

Ecnu Brimouen nporpammubiii BUX-¢punbtp, To nepsbie 30 0TCUETOB Ka)/10ro KaHajia
UCTIOJIB3YIOTCS JUISL 3alIOJIHEHUS JIMHUU 331€P>KKH U 1711 oOecriedyeHus: crabuinu3ainuu GuiibTpa.
OTH TaHHBIE MOJlYJIb HE NepeaacT B KpeuT-koHTposuiep u [1K.

6.2. IlpuMeHeHMe NporpaMMHbIX GUILTPOB

Oupmoit  L-CARD pazpaGotan HaOop mnporpaMMHbBIX IHU(PPOBBIX  (PUIBTPOB,
peanuzyembix B DSP moayns. OHU MO3BOJISIOT MPOU3BOIUTE HU(POBYIO (DUIBTPALIUIO JAHHBIX
Ha MakcHMallbHOM yactoTe cOopa (7680 I'l), yTo HEBO3MOXKHO CHENaTh C HCIOJIB30BaHHUEM
BCTPOCHHBIX ammapaTHbIX (WIbTPOB 2-i cTyneHu. CienyeT MOMHUTb, YTO B JaHHOW BepCcUU
IPOTpaMMHOT0 OOecCTieYyeHHss MPHU BKJIKYEHHBbIX NMporpaMMubixX ¢puiabtpax AL padoraror
B 16-0utHOM pexkume! OnHako 16-OuTHBIE JaHHBIE MEPENAIOTCS B KPEHT-KOHTPOJUIEp ABYMs
nakeTamu, Kak u 24-outasie. [Toatomy dynkius LTR212 ProcessData() npumensiercs tak xe,
KaK M MPU HHBIX pexuMax padoTel. Habop mporpaMMHBIX GuiIbTpoB BKiIOUaeT B ceds BUX-
buneTp 2-rO TOpsIAKA, BBIpAaBHUBAOIIMK HcxomHylo AUX B 3agaHHOM TOJIOCE YacTOT C
touHocThio [ 10,0216, u 5 KUXuabTpoB pa3iIuyHOTrO TOpsJKAa W C Pa3HbBIMU 3HAYCHUSIMH
4acTOT Hayalla MoJIoCkl 3a7epxkanus. VMmeronuecs B cucteMe NporpaMMHbIe (GUIBTPHI JOIKHBI


http://www.analog.com/en/prod/%20/0,2877,AD7730,00.html
http://www.analog.com/en/prod/%20/0,2877,AD7730,00.html
http://www.analog.com/en/prod/%20/0,2877,AD7730,00.html

paboTaTh TOJIbKO B 4-KaHAJBLHOM pe:KMMe cpeiHell TOYHOCTH Ha YacToTe coopa gaHHbIX 7680
['u. Koapduumentsl ¢unbTpoB xpansarcs B (aiinax, KOTOpbIE CUYUTHIBAIOTCS (yHKUIUEH
LTR212_SetADC(), 3atem onu mnepenatorcsi B DSP momyns. IlonHbie uMeHa ¢aiiyioB ¢
Kod(ppHIMEeHTaMU TPOTPaMMHBIX (WIBTPOB JOJDKHBI OBITH TPEABAPUTEIBHO YKa3aHbl B
asieMeHTax CcTpykTypbl onucanus monyis filter.lIR_Name u filter.FIR_Name. OcranbHbie
noJisi MOJCTPYKTYphl filter Oymy 3amojHEHBI aBTOMATHYECKH 3HAYCHHSMH, CUATAHHBIMH W3
daiina.

@®aiin BUX-punastpa comepxkut Tonbko kodddurmmentel. g KUX-duasTpa
nepBbie CTPOKU (hailyia JOJDKHBI CONEpXKaTh CBEICHHS O Topsake Guiabrpa u Kod(hduUIeHTe
JEeIUMAIliH B cleaytonieM gopmare:

FS=XXXX HZ
DECIMATION= XX

Hampuwmep,

FS= 7680 HZ
DECIMATION= 24
0001

0001

Buumanue! Ilopsaaoxk KUX-¢puabrpa no/keH 0ObITh He OoJiee 255!

@Oynknus LTR212_SetADC() «moHumaeT» Toibko Takoi Qopmar daiina KUX-
¢unesTpa. [lomp30BaTeNb MOXKET CAMOCTOSITEIBHO pacCUUTATh HUPPOBOH (PUIBTP U 3amucaTh €ro
k03hdurments B ¢aitn. Oynkims LTR212_SetADC() npounrtaer k03)GUIMEHTHI U 3arpy3UT
UX BO BHYTpeHHIOIO mamsaTh DSP moayns. ®@unbTp MOXXHO pa3paboTraTh, Hampumep, B cpeje
QED. [onyuenusie k03P PUIHEHTHI CleyeT YMHOXKUTh Ha 32768 U pe3yabTaT OKPYIJIUThH 10
[IEJIOUUCIIEHHOTO JIByXOalTHOro 3Ha4yeHHs. 3aTeM HYXHO CQOPMHUPOBATH TEKCTOBBIM (aiin
yKa3aHHOTO BbIle ¢opmara, Kyga BHeCTH Kod(pduuueHTsl. lMMeHHO B TakoM Buje
TIPOTPaMMHBIE TTUPPOBBIE PHIBTPHI CMOTYT X TPUMEHHTb.



7. IIpoBepka III3Y

bubnuoreka moap30BaTENbCKOr0 HHTEpPEica COAEPKUT MONE3HYI0 (DYHKIHIO TPOBEPKU
nenoctHoctd Aanubix B IITI3Y moayns LTR212 TestEEPROM(). Eciau GyHKIUS BBITOTHUTCS
0e3 omunOKu, 3TO 3HAYMT, KOHTposibHas cymma aanueix B [III3Y monyns Bepna. Ecnmu ke
¢ynkuus Bepuer 3HaueHue —2031 (Hesepnast kontpoasnas cymma I1I13Y), o gannsie B I1T113Y
NOBpEXIeHB. HecMOTpsi Ha 3TO, MOXKHO MPOAOIDKATh paboTy ¢ momyiaeMm. OnHako criemayer
UMETh BBUJIY, YTO JIaHHBbIC B Kakux-To sueiikax [1[13Y moryTt ObITh HeBEpHBIMU. DTy (YHKITHIO
II0JIE3HO IMPHUMEHSTh, HAIIPUMEP, KKl pa3 MOCIE OTKPBITUS MOIYJs (IIOCIE BBIIOJHEHUS
byuxkuun LTR212 Open()) mist KOHTPOJIS HEIOCTHOCTH KaaTuOPOBOYHBIX KO3(D(HUIIMECHTOB U
UACHTU(DUKAIIIOHHOM 3alHCH.



8. Ipunoxxenue 1. [IpuMepbl HAMUCAHUSA MPOTPAMM AJISI MOAYJIS
LTR212.

8.1. IIpumepsl KOHPUTrypanum

[lepen 3amanreM KOH(UTYpaLuu clenyeT HHULIUAIN3UPOBATh U OTKPHITh KaHAJ CBSI3U C
MOJyJdeM. DTO Jeiaercs IMOCPEACTBOM Bbi3oBa cieayrommx (yakmuii: LTR212 Init() u
LTR212_Open(). 3arem cieayer 3al0JHUTH MO CTPYKTYPhI OIHCAHHUS MOAYJIS TPeOyeMbIMH
3Ha4YCHUsIMU. Huke TpHUBOAATCS TPUMEpHI 3aJaHHus KOH(PUTypamuu MOIyJs (OmpeaeiicHHe
MOJICH CTPYKTYPBI OMUCAHUS MOTYJIS):

1. YeTblpexKaHAIbHBINH PesKUM cpefHeiil ToUHOCTH, yacToTa coopa 7600 I't, BKITIOYEHBI
nporpamMmmubie  QuiubTpsl. BeiOpan nporpammusiii KUX-guneTtp ¢ yactoToil Hauana
nosiockl 3anepkku 345 T'm. 3anmelicTBoBaHbl Bce 4 KaHana. J[Mama3oH HampsbKEHHS
BXOJIHOTO CHTHaia Bcex kaHanmoB - +80MB/-80MmB. Hcmonb3yroTcss KamuOpOBOUYHBIE
k03P unmenTsl. OnopHOE HANpPsHKEHUE MOCTOSTHHOE, 5 B.

TLTR212 conf_1; // O6bsiBnsiem ctpykrypy Tuna TLTR212
conf_1.AcqMode=0; /] 4-kaHaNBHBIN PEKUM CpPEeIHEH TOUHOCTH
conf_1.UseClb=1, // Vcrionb3yeM KaauOpoBOYHbIC KOA(DMUIIMEHTHI
conf_1.UseFabricClb=0; //He  wucmomb3yeM  aBTOMATHYECKYI  3arpy3Ky
3aBOJICKUX KaJIMOPOBOYHBIX KO3(PPUIINEHTOB.
conf_1.LChQnt=4; // KonuuecTBo JTOTHYECKUX KaHaIoB — 4

/* 3anonHseM TaOIMIly JIOTMUECKUX KaHaNOB. /[l Kakaoro kaHana ycTaHAaBIMBAEM
JIMAaTa3oH BXoaHoro curdaia +80 mB/-80 mB. */

for(i=0; i< conf_1.LChQnt; i++)
conf_1.LChTbI[i]=LTR212_CreateLChannel(i,3);

// 3amaeM mapaMeTpbl IPOTPaMMHBIX (HIIBTPOB

conf_1.filter.1IR=1; //BUX-dunbTp BKIIOYECH
conf_1.filter.FIR=1; //KUX-punbTp BKIOYEH
conf_1.filter.lIRName="C://Filter// D212 IIR.fIt”;// daiinbl puibTpoB
conf_1.filter.FIRName="C://Filter// D212_345.1t”;

// 'Y cTaHaBnuBaem MOJIIPHOCTD U BCIIMUMUHY OITIOPHOT'O HAITPAKCHU A

conf_2.AC=0; // TIoCcTOSIHHOE OMOPHOE HAMPSIKEHUE
conf_1.REF=1; // Onopnoe Hanpsokenue 5 B.

2. 4-kaHAJIBHBIA pe:XXKMM BBICOKOI TOYHOCTH, yacTtoTa cbopa 150,1 ', mporpamMmMHbie
(GUIBTPBI  OTKITIOYCHBI. Bxmtouensr anmaparaeie  puietper Ha ALl AD7730.
3aneiicTBOBaHbI 2 TOTHUECKUX KaHalla, COOTBETCTBYIOIIKE (PU3MUECKUM KaHaiaM. 1 u 4.
Huanazonsr - +10mB/-10MB u 0/+40 wMB coorBercTBeHHO. lcmonb3yroTcs
KaauOpoBouHbIe K03 punmenTs. OnopHOE HANpPsDKEHUE MOCTOSIHHOE, 2,5 B.



TLTR212 conf_2;

conf_2.AcqMode=1; //4-xaHanbHBIN PEKUM BBICOKOW TOUHOCTH

conf_2.UseClb=1; //Mctionb3yeM KanruOpoBoUHbIe KOI()OUIIHCHTHI

conf_2.UseFabricClb=0;//He ucnoip3yeM aBTOMAaTHYECKYIO 3arpy3Ky 3aBOJICKHX
KaJTMOPOBOUYHBIX KOA((DUIIEHTOB.

conf_2.LChQnt=2; // KonnyecTBo NTOrM4eCKUX KaHAJIOB — 2

// 3amonHsieM TaOIUILy JIOTHYECKUX KaHAJIOB

/lpwusz.xanan 1, quamazon-10/+10mMB
conf_2.LChTbl[0]=LTR212_CreateLChannel(1,0);
/lpwusz.xanan 4, quamaszon - 0/+40mMB
conf 2.LChTbl[1]=LTR212_CreateL.Channel(4,6);

// Bajgaem mapameTphbl IPOrpaMMHbBIX (PHUIIBTPOB

conf_2.filter.1IR=0;  // BUX-¢dunbTp oTKIIOUCH
conf 2 filter.FIR=0; //KUX-uiabTp OTKIHOUEH

I/ OnopHoe HampsHKeHUE

conf 2.AC=0; [/ TIocTOSIHHOE OIIOPHOE HAIIPSHKCHHE
conf_2.REF=0; // OnopHoe Hanpspkenue 2,5 B.

YeTblpeXKaHAIbHBII peKHUM BBICOKOW TO4YHOCTH, uacToTa cbOopa 150 I,
IpOrpaMMHbIE  (QWJIBTPHl  OTKJIIOYEHBI. 3aJeiCTBOBaHBI 3  JIOTMYECKUX KaHalia,
COOTBEeTCTBYMOIIME (hru3ndeckuM kaHanam 1, 3 u 4. /luanazons! kananos - +10MB/-10MB,
0/+20 MB u 0/+80 MB cootBerctBeHHO. Mcmonb3yroTcst 3aBoJCKHE KalHOpPOBOYHBIE
koa¢ppunmenTsl. OnopHOE HaNpsKEHUE 3HaKoIepeMeHHoe, 5 B.

TLTR212 conf_3;

conf_3.Mode=1; [/4-xaHanbHBIN PEKUM BBICOKON TOYHOCTH
conf_3.UseClb=0; //He ucnonb3yeM KamOpoBOUHbIE KO PUITHSHTHI
conf_3.UseFabricClb=1;//Hcnonb3yeM aBTOMATHYECKYIO 3arpy3Ky 3aBOJICKUX
KaJIMOPOBOUHBIX KOA((PUIIMEHTOB.
conf_3.LChQnt=3; //Koan4ecTBO JOrMUeCKUX KaHAJIOB — 3

// 3amonHseM TabIUIy JIOTHYECKUX KaHAJIOB
//¢u3.xanan 1, nmanazon10/+10mMB
conf_3.LChTbI[0]=LTR212_CreateL.Channel(1,0);
//pu3.xanan 3, nuanazon 0/+20mB
conf_3.LChTbI[1]=LTR212_CreateL.Channel(3,5);
//du3.xanan 4, nuana3on 0/+80MB
conf_3.LChTbI[2]=LTR212_CreateLChannel(4,7);

// 3amaeM nmapaMeTphl IPOrPaMMHBIX (PHIIBTPOB
conf_3.filter.11R=0; // BUX-¢unbTp oTKIIOUECH
conf_3.filter.FIR=0; // KUX-punbTp oTKIIOUYEH

// OnopHOE HaNPSHKEHHUE
conf_3.AC=1; // 3HaKomepeMeHHOEe OTIOPHOE HATPSKCHHE
conf_3.codec.REF=1,; // OnopHoe HamnpsbkeHue S5 B.



8-KaHAIbHBII peKUM BBICOKOW TOYHOCTH, TpHOIMIKEeHHas dactora coopa — 3.4 I,
MporpaMMHbIe  (QUIBTPHl  OTKIIOYEHBL. PeXxuM ¢  TpepblBAaHUEM  OTKIIOYCH.
3aieiicTBOBaHbI 6 JIOTMYECKUX KaHAIOB, COOTBETCTBYIOIIME (PU3MUESCKUM KaHaiam: 1, 2,
3, 4, 5, 8. JInamazonsl Bcex kaHanoB - +20MB/-20MB. Hcnons3yrores kaimOpoBOYHbBIE
KodpunmenTs. OnopHoOe HANpsHKEHUE MMOCTOSTHHOE, 5 B.

TLTR212 conf_4; // O6bsBiIsieM 5K3eMILISAP CTPYKTYPhI OITMCAHUSA MOIYJIS

conf_4.size=Sizeof(PTLTR212); // Pasmep cTpyKTyphI

conf_4.Mode=1, /] 8-kaHaIBHBIA PEKUM BBICOKOH TOYHOCTH

conf_4.UseClb=1; // Uctionb3yeM KamrnOpoBOYHBIE KO (DUIIMEHTHI

conf_4.UseFabricClb=0; // He ucmonbp3yeM aBTOMaTHYECKYIO 3arPy3Ky 3aBOJICKHUX
KaJIMOPOBOYHBIX KO3(PDHUIIUESHTOB.

conf_4.L.ChQnt=6; // Konn4yecTBO BUPTYAIbHBIX KaHAJIOB — 6

// 3anonHseM Ta0nHIly JIOTUYECKUX KaHAIOB

// duz.xanain 1, muanazon -20/+20MB
conf_4.LChTbI[0]=LTR212_CreateL.Channel(1,1);
I/ ¢hus.xanan 2, nuanason -20/+20MB
conf_4.LChTbl[1]=LTR212_CreateLChannel(2,1);
/I du3.xanan 3, nuamazon -20/+20mMB
conf_4.LChTbl[2]=LTR212_CreateL.Channel(3,1);
Il bus.xanan 4, nuanason -20/+20MB
conf_4.LChTbI[3]=LTR212_CreateL.Channel(4,1);
Il bus.kanan 5, nuamazon -20/+20mB
conf_4.LChTbl[4]=LTR212_CreateLChannel(5,1);
Il bus.xkanan 8, nnamason -20/+20mB
conf_4.LChTbI[5]=LTR212_CreateL.Channel(8,1);

// 3amaeM mapaMeTpbl IPOTPaMMHBIX (HIIBTPOB
conf_4.filter.11R=0; // BUX-bunbTp oTKIIOYCH
conf_4 filter.FIR=0; /KUX-bunbTp OTKIIOYCH

// OnopHoOe HarpsKEHUe
conf_4.codec.AC=0; // [TocTossHHOE OTIOPHOE HATIPSHKEHHE
conf_4.codec.REF=1; // OnopHoe Hanpspkenue 5 B.



8.2. IIpumep npuioKeHUAd

[TpocToe KOHCOIBHOE PUIIOKEHHUE, BhINOTHEHHOE B cpeae Microsoft Visual C++ 2005.

#pragma hdrstop

#include "ltr\\include\\1ltr21l2api.h"
/* ocTaJIbHEIE 3aTO0JIOBOUHEE OGamnier */
#include <stdio.h>

#include <stdlib.h>

#include <windows.h>

#include <conio.h>

#define ACQ BLOCKS ONT (2)
#define TOTAL BLOCKS_QNT (10)
#define POINTS_PER_CHANNEL (256)
#define CHANNELS_QNT (4)

TLTR212 hltr212; // DK3EeMIISp CTPYKTYPH ONMCAHMSA MOIYJIS
HANDLE AcqThreadHnd; // TloTox cBopa OaHHHX

CHAR ErrorString[255]; // CrTpoka mJjg BEBOJA ONMCAHMA OWUOKN
CHAR MsgString[255]; // CTpoka Ijs BEBOIA COOOUWEHMI Ha KOHCOJIb

double Voltage[ACQ_BLOCKS_QNT][CHANNELS_QNT*POINTS_PER_CHANNEL];
static volatile int RunFlag = 0; // ®nar, ykaseBaoumii, UTO MIeT CcOOpP MaHHBIX
static volatile int BlockReady[ACQ BLOCKS ONT];

static DWORD WINAPI AcgThread (LPVOID param);

static DWORD WINAPI AcquireThread (LPVOID param)
{

int 1i;

int err=0;

INT DataCntr=0;

DWORD data[2*POINTS_PER_CHANNEL*CHANNELS_QNT];

DWORD to; // Tammayr

INT AcgBlockCntr=0;

int BlockCntr=0;

DWORD size; // PasMep OOPLUUM IAHHEX

DWORD ExitCode;

/* OyHKUMA, B3anyckaemas B KaueCTBe [NOoToka cbopa IaHHBIX. */
for (1=0;1<ACQ BLOCKS ONT;i++)
BlockReady[1]=0;

err=LTR212 Start(&hltr212);
if (err)
{
strcpy (ErrorString, (char *) LTR212 GetErrorString(err));
CharToOem (ErrorString,ErrorString) ;
printf ("%s",ErrorString);
LTR212 Stop (&hltr212);
RunFlag=0;
}

s1ze=2*POINTS PER CHANNEL*CHANNELS OQNT; // Pasmep [oJjiydaeMOlM MNOPLUMM IJaHHEIX
to=LTR212 CalcTimeOut (&hltr212, POINTS PER CHANNEL) ;

while (RunFlag) // Iloka 3anymeH cOOp HOAHHBIX. ..
{
Size=2*POINTSiPER7CHANNEL*CHANNELSiQNT;

DataCntr=LTR212 Recv (&hltr212, data, NULL, size, to);



if (DataCntr!=size)
{
RunFlag=0;
if (DataCntr>=0)
{

sprintf (MsgString, "$s", "OumOxa! IlojJlydeHO MeHblle CBMIIJIOB, YeM OBLIO
3akaszaso!\n") ;
CharToOem (MsgString,MsgString) ;
printf ("%$s\n",MsgString) ;
}
else

{
err=DataCntr;
strcpy (ErrorString, (char *) LTR212 GetErrorString(err));
CharToOem (ErrorString, ErrorString) ;
printf ("%s",ErrorString);

}

break;

} // x if (DataCntr!=size)

err=LTR212 ProcessData (&hltr212, data, voltage[BlockCntr], é&size, 1);
if (err)

{
strcpy (ErrorString, (char *) LTR212 GetErrorString(err));

CharToOem (ErrorString, ErrorString) ;
printf ("%$s",ErrorString);
RunFlag=0;

break;

}
AcgBlockCntr++;

sprintf (MsgString, "llonyuena %$d-s nopums nasHHeEX", AcgBlockCntr);
CharToOem (MsgString,MsgString) ;
printf ("$s\n",MsgString) ;

/* 719 CUHXPOHMBAalUUM C 3anmchbio B Gaij, IPOM3BOIOMMOM B OCHOBHOM IIOTOKE,
/ucnonb3yeM uyepemoBaHue OJIOKOB */

BlockReady[BlockCntr]=1;
BlockCntr++;

if (BlockCntr>=ACQ BLOCKS ONT)
BlockCntr=0;

} // x while (RunFlag)

RunFlag=0;
err=LTR212 Stop(&hltr212);
if (err)

{
strcpy (ErrorString, (char *) LTR212 GetErrorString(err));

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

}

ExitThread (0) ;
return 0;

}

void main ()

{
DWORD AcqgThreadId;

DWORD ThreadSatus;

INT TotalBlockCntr; // Cuerumk OJIOKOB, BalMCAHHHEX B OGani



INT err; // TlepemMeHHas IJig XPaHEeHMUsS KoIa OWUOKU

INT i; // VicnoJyib3yeTcs IJiS CUETUMKOB MTepaluii B LUKIIAaxX

DWORD data[2*5000]; /* MaccuB, B KOTOPBIM 3aNMIIYyTCH IAaHHHE, I[IOJIyUEeHHBIE OT
MomyJia*/

FILE *DataFile;

const char FileName[] = "1ltr212 data.bin";

int BlockCntr=0;
int BlockNumber;

/*  VHuUMAIM3upyeM KaHaJl CBA3M C MoIyJjeM. IloJid CTPYKTYPH ONMCAHUS MOIYJIS

3aMOJIHANTCA SHAUYSHMAMM [10 yMOJIYaHMDL. */

sprintf (MsgString, "%$s", "MHuMLUMAIM3ALMA CTPYKTYPH OnMcaHmsa Momyissg\n'") ;
CharToOem (MsgString,MsgString) ;

Q

printf ("$s\n",MsgString) ;

err=LTR212 Init (&hltr212);
if (err)
{
strcpy (ErrorString, (char *) LTR212 GetErrorString(err));
CharToOem (ErrorString, ErrorString);
printf ("%$s",ErrorString);
LTR212 Close(&hltr212);
Sleep (3000) ;

return;

}
// OTkKpelBaeM KaHajJ CBA3M C Monmysem. CeTeBOi aIpec ¥ HOMEp Iopra -
YMOJTUAHUIO
// CepwuitHEII HOMEP IepBOT'0 HaMIOEeHHOTO KpemnTa;
// Homep cmora - 0;

err=LTR212 Open (&hltr2l2, SADDR DEFAULT, SPORT_ DEFAULT, ", CC_MODULE
"ltr212.bio");

if (err)

{
if (err==LTR WARNING MODULE IN USE)
{
strcpy (ErrorString, (char *) LTR212 GetErrorString(err));
CharToOem (ErrorString, ErrorString) ;
printf ("%$s",ErrorString);
}
else
{
strcpy (ErrorString, (char *) LTR212 GetErrorString(err));
CharToOem (ErrorString, ErrorString) ;
printf ("%$s",ErrorString);
Sleep (3000) ;
return;
}
}

/* BamnoJjiHeHMe rnoJen niaga mHbopMaumm. 3Iech CIejlaHOo TOJIBKO IJIA OeMoHcTpaumm */
sprintf (MsgString, "Mma monmyss: %s", hltr212.ModuleInfo.Name) ;
CharToOem (MsgString,MsgString) ;
printf ("$s\n",MsgString) ;

sprintf (MsgString, "Bepcusa BMOCa: %s", hltr2l2.ModuleInfo.BiosVersion);
CharToOem (MsgString,MsgString) ;
printf ("%$s\n",MsgString) ;

sprintf (MsgString, "IaTra co3manmsa BMOCa: %s", hltr212.ModuleInfo.BiosDate);
CharToOem (MsgString,MsgString) ;
printf ("$s\n",MsgString) ;

sprintf (MsgString, "Cepuiiuei HOMep MonmyJs: %s'", hltr212.ModulelInfo.Serial);
CharToOem (MsgString,MsgString) ;
printf ("%$s\n",MsgString) ;
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// [Ipy3BOOMM  BAINOJIHEHUE oJjiey  CTPYKTYPBl  ONMCAHMA  MOIYJS TpeOyeMEIMI
3HAYEeHMAMN

hltr212.size=sizeof (TLTR212); // PasMep CTPYKTYPH

hltr212.AcgMode=1; // 4-KaHAJBLHHIM PEeXMM BEICOKOM TOUYHOCTU

hltr212.UseClb=0; // He wucnojgep3syeM I[IOJIb30BaTEJbCKHUE
KaIMOpPOBOUHEE KOSOOMLMEHTE

hltr212.UseFabricClb=1; // WIcrnosib3yeM aBTOMATHMUECKYID B3arpy3Ky
3aBOOCKUX KaIubp. xKo30d.

hltr212.LChQnt=4; // KoNMuecTBO JIOTMUYECKUX KaHaJoB - 4

hltr212.REF=1; // Omnopuoe Hamnpsxenmue 5 B.

hltr212.AC=0; // TlOCTOSHHOE OIOPHOE HAlpSXeHMEe

for (i=0; i<hltr212.LChQnt; i++)
hlterZ.LCthl[i]=LTR212_CreateLChannel(i+l,3);

// TlepemaeMm napameTpel Alll ynpaBJdwolel OIporpaMMe MOIYJIS

err=LTR212 SetADC (&hltr212);
if (err)
if (err)
{
strcpy (ErrorString, (char *) LTR212 GetErrorString(err));
CharToOem (ErrorString, ErrorString) ;
printf ("%$s",ErrorString);
LTR212 Close;
Sleep(3000) ;
return;

}

DataFile = fopen (FileName, "wb");
if (DataFile==NULL)
{
strcpy (MsgString, "HeBo3mMoxHO co3maTh danmn!") ;
CharToOem (MsgString,MsgString) ;
printf ("$s\n",MsgString) ;
LTR212 Close(&hltr212);
Sleep (3000) ;
return;

}
RunFlag = 1;

// Cozmaem moTok cOopa HaHHBIX
AcqgThreadHnd=CreateThread (NULL, 0, (LPTHREAD START ROUTINE)AcquireThread,
NULL, CREATE SUSPENDED, (LPDWORD) &AcqThreadId);

if (AcgThreadHnd==NULL)
{
strcpy (MsgString, "HeBOBMOXHO CO3maTh NOTOK cOopa maHHEX!") ;
CharToOem (MsgString,MsgString) ;
printf ("$s\n",MsgString) ;
LTR212 Close(&hltr212);
Sleep (3000) ;
return;

}

// 3BamnyckaeM IOTOK
ResumeThread (AcgThreadHnd) ;

strcpy (MsgString, "lloTok cBopa maHHBIX 3anymeH!\n");
CharToOem (MsgString,MsgString) ;
printf ("%$s\n",MsgString) ;



TotalBlockCntr = 0;

while (RunFlag)
{
if (BlockReady[BlockCntr]) // Ecim ouepenHoM OJIOK CUMTAH
{
fwrite (voltage[BlockCntr], sizeof voltage[0][0],
CHANNELS_QNT*POINTS_PER_CHANNEL, DataFile) ;

TotalBlockCntr++; // Cuerumk OJIOKOB

sprintf (MsgString, "%d-= %s\n",TotalBlockCntr, "mopumga 3anmcaHa
Ganst") ;

CharToOem (MsgString,MsgString) ;

printf ("$s\n",MsgString) ;

BlockReady[BlockCntr]=0;
BlockCntr++;

if (BlockCntr>=2)
BlockCntr=0;

if (TotalBlockCntr >= TOTAL BLOCKS ONT)

{
strcpy (MsgString, ">> C6op IaHHBEIX yCIElHO 3aBepmeH.\n");
CharToOem (MsgString,MsgString) ;
printf ("$s\n",MsgString) ;
RunFlag = 0;

}

} // x if (BlockReady[BlockCntr]...)
} // ® while (RunFlag)

//OTcrexmuBaeM 3aBeplieHre T0TOoKa
WaitForSingleObject (AcqThreadHnd, INFINITE) ;
GetExitCodeThread (AcqgThreadHnd, &ThreadSatus);

CloseHandle (AcqThreadHnd) ;

strcpy (MsgString, "lloTok cBopa ImaHHBIX ymajeH.\n");
CharToOem (MsgString,MsgString) ;

o)

printf ("$s\n",MsgString) ;

fclose (DataFile);

strcpy (MsgString, "®amn mjsg 3anmMcy HaHHBEIX 3aKpeT.\n") ;
CharToOem (MsgString,MsgString) ;

printf ("$s\n",MsgString) ;

strcpy (MsgString, ">> Jlig BeXOIa HaxMuTe JoOyio KjaBumy\n") ;
CharToOem (MsgString,MsgString) ;
printf ("%$s\n",MsgString) ;
while (!kbhit ())
continue;
return;



9. [Ipunoxenue 2. [IpoTOKOJI 06MEHA JAaHHBIX C MOAYJIEM

[IpoTokon oOMeHa AaHHBIMH C MOJIYyJEeM OCHOBAaH Ha HCIOJIb30BaHMM (popmata 4-
0alTHBIX MAaKeTOB KOMaHJ WK AaHHBIX. [lonpobHO 3TOT popmat onucan B kuure «KpeiitoBas
cucreMa LTR. PykoBoactBo mnosb3oBatens». [, 4.3. 3xgech OCTaHOBUMCS TOJBKO Ha
uHpOpMaLIMU, UMEIOIIeH 3HaueHHe MPUMEHHUTEIbHO K Moaymto LTR212.

Bce koMaHapl OT KpEeHT-KOHTpoOJUIEpa K MOJYJII0 U IMOATBEPKACHHUSI 3TUX KOMaH]
NPEICTaBISIOT cO00i 4-0aiiTHpie KoMaHAHbIe ciaoBa. [lannbie, coOpannbie ALl monyns u
nepesaBaeMble M3 MOAYJIS B KPEUT-KOHTPOJUIEP, MPEACTABISIOT CcO00W 4-0aiiTHBIE CJI0Ba
AaHHbIX. CrieyeT OTMETHTD, YTO YKa3aHHBIN MPOTOKOJ SABISETCS OOIIMM JJIsl BCEX MOIYJeH
JTAaHHOW KPEUTOBOW CHCTEMBI.

®opmMaT KOMAH/JHOI'0 CJ10Ba IPUMEHUTENBHO K Moaymo LTR212 umeer cnenyrouuii Bua:

Butsl 16-31 burs 8-15 burbi 0-7
— _ N\ J H_J
'
Konreker koman bt CityxeOHast HHOpManus Kon xomanzb!

- Kon xomanasl — uucno, ompezenstwomee mnpouenypy BbHMOCa, koropyro cienyer
BBIIIOJIHUTH MPOLIECCOPY MOIYJIS.

- CayxeoHnass mngopmanusa - nHGopmaius o HOMEpe CJI0Ta, OUT-IPU3HAK KOMaHHOTO
CIIOBa, BPEMEHHAs METKAa, CEKyHJHas MeTKa. JTOT OalT HeceT B cebe MHPOpMAIUIO
YpOBHS KpeUT-KoHTpoiiepa. Kpome Outa-npu3Haka KOMaHAbl WIH JAaHHBIX, 3TH OUTHI
HE TepejatoTCcsl B MOYJIb U 0OpaTHO.

- KonTeker KomMaHAbl — 3HadyeHMs, MepeJarolIecss BMECTE C€ KOMAaHIOM U
UCIOJIb3YyEMbIE TPOLECCOPOM MpU €€ BblMoNHeHuu. Hampumep, mnapamerpsl
KanmuOpoBKH, conepkumoe peructpos AL nmpu nx nporpaMmMupoBaHuM U T.A.

Komanzs! B onucanHoM (popmare nepenarorcs U B 0OpaTHOM HamlpaBiICHUH: OT MOAYJS K
KpEeUT-KOHTpoOJUIepy. B 3TOM ciiydae OHHM TPEACTABISIIOT COOOW WM  TOITBEPKIACHUS
BBITMIOJTHEHUS] KOMaH/I, WIHM CO/AEPKAT B KOHTEKCTHBIX IOJISIX 3HAYEHUS, KOTOpble TPeOOBaOCh
MOJIYYUTh OT MOJYJISL NPU €ro MnporpaMMmHupoBaHuM (HO He mpu cOope aanubix!!!). Hampumep,
conepxumoe cuntanHoro peructpa ALIIT AD7730.

CioBa JaHHBIX HCIOJB3YIOTCS B paccMaTpUBAEMOM MOAYJE TOJBKO IJi Iepeaayvu
JTaHHBIX u3 moxaynss B kpeut-konTporiep u I[IK Bo Bpems cOopa nannsix. Ilpu
POrpaMMHUPOBAHUN MOJIYJIS CIIOBA JAHHBIX HE UCIOJIB3YIOTCS.

d)opMaT CJIOBA JaHHBIX UMECT CJ'ICI[YIOHII/IfI BU:

Butel 16-31 butbi 8-15 bute1 4-7  Burtsl 0-3
~— —~— — ~ ~ Y Y
CryxeOHast Cuerunk Cuerunk
JlanHbie

I/IH(i)OpMa[H/IH TTAKEeTOR KAHATIOR

- Jannble - HenocpeactBeHHO koasl ALIl, mepenaBaemble W3 MOIyJIsE B KpEHT-

koHTposep u [1K.
- CayxeOHast umHpopmanus - wuHPOpPMAKMSI O HOMEPE CJIOTA, OWUT-TIPU3HAK CJIOBa

JTAaHHBIX, BpEMEHHasl MeTKa, CEeKyHJIHas MeTKa. JTOT OalT HeceT B cebe MHDOpMALNIO
YpOBHS KpeUT-KoHTpoiepa. Kpome Outa-nprusHaka KOMaHAbl MW JIAHHBIX, 3TH OUTHI HE
nepenarTcs B MOLYJIb U 0OpaTHO.

- CyeTyuK NaKeTOB JAHHBIX — 4-OUTHBIN CUETYHUK ITAKETOB JAaHHBIX, OTIIPAaBJIACMBIX
MOJyNneM B KpeHT-koHTposurep. [Ipm oTmpaBke KakJOro HOBOTO ITaKeTa IPOLECCOp
MHKPEMEHTHPYET 3HaYCHUE 3TOT0 CUETYHKA, KOTOPOE BIIOCIEICTBUN HCHOIB3YEeTCs IS
MIPOBEPKH MPABWIBHOCTH CIIEAOBAHMUS TTAKETOB U3 MOJTYJISL.

- CdeTynK KaHAJIOB — B TO IOJIE JJISI KAXKIOTO IAaKeTa JaHHBIX MPOIECCOpP 3aMHChIBACT
HOMep (PM3MYECKOro KaHaja, ¢ KOTOPOrO OBUIM IOJy4EHBI OTMpaBIsieMble JaHHBIC.
Hcmonmp3yercst [uii TPOBEPKH MPABWIBHOCTH CIEAOBAaHMS IIAKETOB W3  MOMYIIS.
Hymepanus kaHaa0B HAYMHACTCS C HYIIA.
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