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1. BBeaenue

JlaHHbIi pa3aen onucaHus mpelHa3HayeH AJis MPOrpaMMUCTOB, COOMPAIOIIMUXCS MMUCATh CBOM COOCT-
BEHHBIE MPOTpaMMEbI B cpene Windows '98/2000/XP/Vista nnst pabotel ¢ Moaynsimu E14-140. [Ipenapu-
TEJIBHO HACTOATEIBHO PEKOMEHYETCS BHMMATEILHO O3HAKOMUTLCH ¢ E14-140. PykoBOA4CTBO 110/1b-
308Bare/ig’, Tiae MOKHO HaWTH JOCTATOYHO MOAPOOHYI0 HH(POPMAIHMIO MO MOAKIFOYEHHIO BXOHBIX CHT-
HAJIOB, PaCIIMHOBKE BHEIIHUX Pa3bEMOB, O XapaKTEPHBIX HEUCIIPABHOCTSX U T.II.

B kxauecTBe 6a30BOTO S3bIKA MPU HAMMMCAHWU IITATHOTO MPOTPAMMHOI0 oOecreueHus] HaMH ObLT BBI-
Opan s3pik C++, a kKoHKpeTHee, cTapbiii HanéxkHbii Borland C++ 5.02. Ins monyns E14-140 ¢upma
3AO0 “A-Kapa” nocrasisier USB npaiiBep ycTpoiicTBa, TOTOBYIO JUHAMHYECKH MOJIKIIOYaEMYyH0 OHO-
aroTeKy Lusbapi, a Takke Lenblil sl 3aKOHYeHHBIX npuMepoB. [Ipuuém 6ubnmuoTeka 1 Bce MpUMEphI
MOCTAaBIISIIOTCA BMECTE C MCXOJHBIMH TEKCTaMH, CHA0XKEHHBIMHU JOCTAaTOYHO MOAPOOHBIMH KOMMEHTa-
pusimu. bubnmmorexka Lusbapi MO3BOMSET UCMONB30BATH MPAKTHUYECKH BCE BO3MOXKHOCTH MOJIYJIS, HE
BJIaBasICh B TOHKOCTH UX HU3KOYPOBHEBOTO MpOrpaMMupoBaHus. Eciu e moib30Baresb Bce-Taku COOu-
paetcst mporpaMMupoBath Moayib E14-140 Ha HU3KOM ypoBHE, TO OMOIHOTeKa Lusbapi MOXET OBITh
UCTIOJIb30BaHa B KAYE€CTBE 3aKOHUEHHOTO M OTJIAXXCHHOTO PYKOBOJICTBA, HA OCHOBE KOTOPOTO MOKHO pea-
JN30BBIBATh CBOM COOCTBEHHBIE AITOPUTMBI.

Monyns E14-140 pa3pabatbiBaiics ¢ T1aBHOU IIENIbI0 — 00€CTIEYUTh HAJAEKHBIN 10mMOKO08bIl BBOJ B
KOMIIBIOTEp aHanoroBoil mHGopmamwu. st aToro 6mbnmoreka Lusbapi COACPKHUT LEIbIA Psif IITaT-
HBIX (DYHKIUI, TO3BOJISIONIMX OPraHU30BBIBATH MHOTOKAHAIIBHBIN HenpepvléHblll NOmMoKosbiti cOop aHa-
J0roBbiX AaHHbIX Ha yactoTax ALIII Brutots g0 100 KU, Takke mpu BBOAE AaHHBIX MOXKHO HCIIOJIB30-
BaTh OINpPENEeNEHHBIA BHJ CHHXPOHHU3AIMK: IHU(PPOBYIO Wi aHajgoroByw. Kpome Toro, 6mbnmoreka co-
JIEPKUT Takxke pan QyHKUUN, TO3BOJSIONIUN OCYIIECTBISATh BBOJ-BBIBOJ aHAIOTOBOM U IU(POBOI UH-
dopmanuy B OJHOKPATHOM, M TIOATOMY JOCTATOYHO MEIJICHHOM, pexume. MBI HageeMcs, YTO ONHCHI-
BaeMasi HUke Oubmmoreka Lusbapi yNpocTUT UM yCKOPUT HamucaHue Bammx cOOCTBEHHBIX MPUIIOXKeE-
HU.

[ToyHBIA MakeT MTATHOTO TporpammHoro odecriederust moxyinst E14-140 mns paGotel B cpene
Windows 98/2000/XP/Vista HaxoquTcs Ha mpuiiaraeMoM K Moayito ¢pupmeHHom CD-ROM'e B aupexTo-
puu \USB\Lusbapi. H'!IBHUMAHMUE!!! Tanee nmo TekcTy JaHHOTO OMUCAHUS BCE TUPEKTOPHH, Ka-
caroruecst HerocpeacTBeHHo moxyinst E14-140, yka3ansl oTHOCHTENbHO He€. Takke Bech MakeT mTaT-
HOTO TIPOTPAMMHOTO 00ECTICUEH s MOKHO CKadyaTh ¢ HAIero caiira Www./card.ru w3 pasnena "bubsimo-
TeKka @aviioB”. Tam us noppasnena '[10 4719 BHELWHMX MOAY/1e4” cienyeT BHIOpaTh CaMOPACIIaKOBbI-
Baroluiics apxuB lusbapiXY.exe, rae X. Y o603HauaeT HOMEpP BEPCUU MPOTpaMMHOro obecreye-
HUs. Ha MOMEHT HammcaHus JaHHOTO PYKOBOJICTBA MocienHsis oubnmmnoreka Lusbapiumeer Bepeuto 3.3,
a coziepKaluil eé apxuB HasbiBaeTcs /USbapi33.exe.

2. O0mmue cBeIeHud

2.1. YUmo noeozo?

B urone 2009 r. HayaTo Mpou3BOACTBO HOBOI peBusuu Moayns E14-140-M (Rev.'B'). lannas moandu-
Kalus MPeICTaBiIsseT co00i MpoaykT ocHoBaTenbHoU Monepuu3auun E14-140 (Rev.'A"). ITogpoGuee 0060
BCEX HOBILIEBCTBAX JAHHOIO MOAYJIS MOXHO Ipodutats B 'E14-140. PykoBOACTBO ro/ib30Baresis’. bub-
nauoteka Lusbapi Bepcun 3.3 npu3BaHa OCYLIECTBIISATH MOJHYIO MOAICPIKKY BCEX HOBBIX (DYHKIIMOHATBHBIX
BO3MOKHOCTEH U CBOMCTB, mosiBuBInuxcs y monyist E14-140-M (Rev.'B').

2.2. Ilookntouenue mooyna E14-140 k komnviomepy

Bcee moppoGHOCTH TO mporenype ammapaTHoro nojakiatodeHus moxyns E14-140 xk xommbrotepy
moJib30BatTesst U Hajuexaieid ycranoske USB npaiisepoB MoxHo Haiitu B "EI14-140. PykoBoAacTBO
rnosib3oBaresns, § 3 "MIHcrannsums n Hactpovika"

Crout 0c000 MOAYEPKYTh, UTO, HAUMHAS ¢ Bepcuu 3.2, B Onbnmoreke Lusbapi U3MEHWICS OCHOB-
Hoit ¢aiin USB npaiiepa. Temepr oH Ha3zwpiBaeTcsi Ldevusbu.sys BMecTo ObIBIIET0 paHee
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E14-440%20User's%20Guide.doc
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Ldevusb. sys. T.o. npu nepexoje co crapbix Bepcuii Lusbapi Ha Oosiee HOBYIO BepcHio 3.2 U BBIIIIE,
KOHEYHOMY ToJjIb30BaTeNo cienyer uepes "'Device Manager” ("Jucnemuep ycmpoiicms") nepekiIovnTh
moayibs E14-140 na paboty ¢ HoBeiM USB npaiiBepom.

6 u3 50 3A0 “A-Kapn” Moaynb E14-140.



2.3. buonuomexa Lusbapi

[lratHas OuOmmoTeka Lusbapi HamWcaHa C WCIOJIB30BAaHHMEM BEChbMa JOCTYITHOTO S3bIKA TMPO-
rpammupoBanust Borland C++ 5.02. Kpome monynst E14-140 B 6uOiimoTeKke TakKe OCYIISCTBIICHA TTO-
nepkka monynei tuna E14-440, E-154 u E20-10. O6mumii Bua npoekta 6ubauorexku Lusbapi B UH-
TErpUpPOBAaHHOM cpee paspadorku Borland C++ 5.02 npezacraieH Ha pUCYHKE HIDKE:

o
|
& <

Lusbapi.cpp "Lusbapi.obj"
Lusbbase.cpp "Lusbbase.obj"
E140.cpp "E140.0bj"
E154.cpp "E154.0bj"
E440.cpp "E440.0bj"
E2010.cpp "E2010.0bj"
Lusbapi.rc "Lusbapi.res"
Lusbbase.rc "Lusbbase.res"
E140.rc "E140.res"

E154.rc "E154 res"

E440.rc "E440.res"

E2010.rc "E2010.res"
Lusbapi.def

OO OO e O e OO = OO

DOPOODODOOBDOD

CoOcTBeHHO, cama OMOIMOTEKa CONEPKUT BCETO JIBE IKCIIOPTHPYEMbIe (YHKIMH, OJHA U3 KOTOPBIX
cama OuOIMOTEKa COAECPKUT BCETO JIBE OKCIOPTUpyeMble (YHKIHMH, OIHA M3 KOTOPBIX
CreatelInstance() sBo3Bpamiaer ykaszarens Ha uaTepdeiic moayns E14-140. B nanbHelimem, HCIOIb3Ys
3TOT yKaszaTeb, MOXXHO OCYHIECTBISITH JOCTYI KO BceM HHTepdeicHbM ¢yHkuusM DLL O6ubmmorexu
(cM. ucxoaubie TekcTsl puMepoB). !BHuMaHume!!! Bee unrepdeiicusie Gpyukimu, kpome ReadData()
CTPOTO TOBOps, HE 00ecneuuBaloT “nomokobezonacnyio” padbory o6ubnunoreku. [losromy, Bo nzbexanue
HEJIOpa3yMEHUH, B MHOTOIIOTOYHBIX MPUIIOKEHUSAX I0JIb30BATENb JOJDKEH CaM OPraHW30BHIBATh, €CIIU
HE00X0/IMMO, KOPPEKTHYIO CHHXPOHHU3AIMIO BbI30BOB MHTEp(ENHCHBIX (YHKIMH B Pa3IMYHBIX MMOTOKAX
(Mcnomb3ysi, HapUMep, KPUTHIECKUE YIACTKU, MBIOTEKCHI H T.JI.).

B cam ¢aiin 6ubamorexkn Lusbapi.dll BkimtodeHa uHpopmanus o Tekymeld Bepcun DLL. [lns
NoJy4yeHus: B Bamem npuiokeHuu cBeleHUil 0 JaHHOH BEpCHUU MOYKHO HCIOJIBb30BATh BTOPYIO M3 IKC-
HOpTUPYeMBIX (GYHKIMI u3 mratHo# 6ubnuoreku: GetD//Version(). Kpome Toro, OnepaTiBHO BBISBUTH
TEKYILYI0 BEPCHIO OMOIMOTEKM MOXHO, HMCIONB3ys ITaTHble Bo3MoxkHocTH Windows. Hampumep, B
‘Windows Explorer’ menkHute mnpaBod KHONKOW MbIIKA Han Qaiiom DLL  6ubnmorexu
Lusbapi.dll. Bo BCcmjbIBIIEM Ha SKpaHe MOHHTOpAa MEHIO ClieAyeT BbIOpaTh ommuio ‘Properties’
(‘Csoticmesa’), mocie 4ero Ha MOSBHBLICHCS MaHENW BhIOpaTh 3aknanky ‘Version’ (‘Bepcus’). Ha atoii
3aknanke B ctpouke ‘File version’ (‘Bepcus ¢haiina’) moxkHO 63 Tpyla MPOYUTATh TEKYIIH HOMEP Bep-
cuM OMOIMOTEKH. BBIMISIIUT 3TO MPUMEPHO TaK:

Ceolctea: Lusbapi.dil 2x]

Ofwme Bepoua |

Bepcuia daiing: 3.2.1.0
OnucaHMe ; DLL for L-Card USBE devices

ApTopoire npaea: L-Card Lid,, 1990-2007

~ AoNOnHUTENEHEIE CESAEHMA

lMA 2nemeqTa; SHaueHne:
OriginalFiletame 32 AI

BepcuA daina
BHYTPEHHEE MMA
HOMMEHT S PR

I]

OK I OTMEHS | MEMMEHHTE. |
bubnnoteka Lus!}api. PykoBoACTBO NporpamMMucTa. 7 n3 50




Cawm (aitn mratHol 6mbmuoTexku Lusbapi .d1l1 pacnonoxked Ha ¢pupmenHoM CD-ROM B nupek-
topur \DLL\BIN. EE ncxomnbie TEeKCThI MOKHO Haiith B mupekropuu \DLL\Source\Lusbapi.
3arosioBounbie (aisibl xpauatces B aupekropur \DLL\Include, a OMOIHOTEKH MMIIOPTa U MOJLYJIH
OOBSIBJICHUS IS PA3IMYHBIX CPeJl pa3padOTKH MOXKHO HaiTH B nupektopun \DLL\Lib.

TekcTbl 3aKOHYEHHBIX PUMEPOB MPUMEHEHUsI HHTEepPercHbIX QyHKIu u3 mratHoit DLL 6u6-
JMOTEKU JUISl Pa3IMYHbIX Cpell pa3pabO0TKU MPUIOKEHUNH MOKHO HAUTH B CIEAYIOMINX TUPEKTOPUSIX:

\E14-140\Examples\Borland C++ 5.02;
\E14-140\Examples\Borland C++ Builder 5.0;
\E14-140\Examples\Borland Delphi 6.0;
\E14-140\Examples\MicroSoft Visual C++ 6.0.

Hanpumep, s momydeHust BO3SMOKHOCTH BBI30Ba MHTepdericHbIX (yHKuMH B Bamem mpoekre Ha
Borland C++ Bam HeoOxoaumo crieayroniee:

e co3maath (aiin mpoektoB (Hanpumep, A Borland C++5.02, test . ide);

e 100aBuTh daitn ondamorexu umnopra \DLL\Lib\Borland\LUSBAPI.LIB;

e  co31aTh U 100aBUTH B MPoeKT Barir ¢aiin ¢ Oyayiiei nporpammoii (Hampumep, test . cpp);

e BKJIIOYMTH B Hayajo Bamiero (aiina 3arosoBouyHslii ¢aitn #include "LUSBAPI.H", co-
neprkaiuii onucanue natepdeiica monyns E14-140;

e B [IPUHLMIIE )KEJIATEIbHO CPAaBHUTh BEPCUIO UCNOIb3yeMol O0ubanoTeku Lusbapi.dll ¢ Bepcu-
eil TEeKyIIero mporpaMMHOT0 00ecIeueHus, HCIoIb3yst 1iist atoro dyukuuto GetDlVersion(),
BoI3BaTh QyHKuuio Createllnstance() s nonydenus ykasareins Ha nHTepdeic MOLyIIs;

e B o6mem-to, BCE! Teneps Bbl MoeTe MmucaTh CBOIO IIPOrpaMMy U B JIFOOOM MECTE, HCIIOJIb3Ys
MIOJIyUYEHHBIN yKa3aTellb, BbI3bIBaTh COOTBETCTBYIOLME UHTEp(delicHble PyHKIMK U3 mratHo DLL
oubimorexkn Lusbapi.dll.

Croponnukam quanekta Microsoft Visual C++ MoKHO MOpPEeKOMEHJ0BaTh [Ba CIOCO0a MOIKII0YE-
Hus mratHo DLL 6uGimnoTeku Kk CBOeMY MPUIIOKEHHIO:

1. Jlunamuueckas 3arpy3ka Oubauoreku Lusbapi Ha 3Tamne BbINOJIHEHUs npuiiokeHus. [loapoo-
HOCTH CMOTpH B MCXO/IHBIX TEKCTax npuMepa u3 TPEKTOPUH
\E14-140\Examples\MicroSoft Visual C++ 6.0\DynLoad.

2. Ilpu cratuyeckoif KOMIOHOBKe OMOnMoTekn Lusbapi B Bamiem mpoekrte cienyeT MCHONb30-
Bathb (aiin Oudbnmorexu umnopra LUSBAPT . LIB u3 mupekropun \DLL\Lib\MicroSoft.

ITpu padote ¢ moaynem tuna E14-140 B cpene Borland Delphi pekomennyercst npuMeHsATh MOIYIb
o0bsiBennit LUSBAPT . PAS, pacnionoxenHblii B aupektopun \DLL\Lib\Delphi. Taxxe BMecTo
UCXOJIHOTO MOAYJsi OOBSBICHUN BIIOJHE MOXHO 33JIeMCTBOBATH YK€ OTKOMITMJIMPOBAHHYIO BEPCHIO
LUSBAPI.DCU.

2.4. Mukpokonmponnep mooynis

B 3aBucumoctu ot peBuzuu Ha Monyie E14-140 B kauecTBE UCIIOIHUTEIBHOTO YCTPOWCTBA UCTIONb-
3YIOTCS cienyroiue MUKpokonTposuiepsl (MCU):

o AVR ATmega8515 or dupmer Atmel Corporation nns E14-140 (Rev.'A");

o AT91SAM75256 or pupmer Atmel Corporation nns E14-140-M (Rev.'B")

MCU otBeuaer 3a koppektHoe (ynkimonupoBanne USB mHTEepdeiica Momyis, a Takxke pa3oupaer
BCE I10JIb30BATENIbCKUE KOMAaH/IbI, TOCTYMAIOIIME U3 KOMITBIOTEPA U 33/aI0IIHE PA3IMYHbIE PEKUMBI pa-
00ThI MOJTyJsi. OCOOCHHOCTBIO MTPOTPAMMHOTO CO(Ta, 3aT0KEHHOTO B OCHOBY pabotel MCU, sBisiercs
BO3MOXHOCTh €ro oOHOBIeHMA. T.e. pupmeHHas mporpamma, ‘zarusaemcs’ B MCU Ha sTame Hanaaku
moxayns E14-140 8 BAO “A-Kapa'". Ho KOHEYHBIH MMOJTB30BaTENlhb UMEET BO3ZMOXKHOCTB €€ Tepernpo-
IIMBKH YKCTO MPOTPAMMHBIM CIIOCOOOM 0€3 HaIM4YUsl CIEIUaIbHOTO Kabess, 9To SIBISIETCS KpaliHe y100-
HBIM IIpH OOHOBJICHWHU Bepcuil mporpammbl. CaMyro TOCIEIHIO Bepcuio pupMeHHO# mporpammsl MCU
BCETrJla MOJKHO CKayaTh C HALIEro caiita Www.lcard.ru w3 paspena "bubsmoreka @aiioB” Tam w3
nozapasaena 'LUTarHele LBIOS b7 cnenyet BIOpATH:
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e apxuB €l40fwXY.zip ana monyns E14-140 (Rev.'A"), rae X. Y o3HauaeT HOMep BEpPCUU OC-
HoBHOU mporpammbl MCU moaymns. Ha MOMEHT HamucaHusi JaHHOTO PYKOBOJACTBA ATOT apXUB
umeer ums €140fw26.zip.

e apxuB eld40flash vXYY.zip ana monyns E14-140-M (Rev.'B'), rne X. YY o3navaer Ho-
Mep Bepcuu ocHOBHO# nporpamMbl MCU monyns. Ha MOMEHT HamucaHusl JaHHOTO PyKOBOJICTBA
otoT apxuB umeet ums €140flash_v305.zip.

2.5. Bo3mooicuvie npobaemot npu pabome ¢ mooyJiem

1. Tlepen Hayasom pabOTHI CO IITATHBIM HMPOTPaMMHBIM oOecriedenneM moayisi E14-140, Bo uz0be-
JKaHHE HEIpPEICKa3yeMOro €ro noBeacHus, HACTOATENIbHO pEeKOMEHIYETCS YCTAHOBUTH JIpanMBepa I
YHIICETa UCIIOIB3YEMOM MaTepPUHCKOMN TIaThl KOMIIBIOTEPA. B 0COOEHHOCTH 3TO KacaeTcsi YUIICETOB HE OT
Intel: VIA, SIS, nVidia, AMD+ATI u t.1. OGbYHO 3TH JpaiiBepa MOXKHO HaiTH Ha (HUPMECHHOM
CD-ROM, KOTOpBIi IOCTABIISICTCS BMECTE C MAaTEPUHCKOM TuaToi. Takke X MOKHO ckayaTh u3 MHTep-
HETa C caifTa MPOU3BOIMUTEIIS.

2. KommbproTepsl, y KOTOpPBIX MAaT€pHHCKas IUIaTa CO3JaHa Ha OCHOBE YHIICETa OT (HUPMBI
SIS (Silicon Integrated System Corporation), AMD+ATI (Advanced Micro Devices, Inc.) wmm
nVidia (VVIDIA Corporation) ue coBcem KoppekTHO pabortaroT B cpeme Windows 98/2000/XP/Vista.
DTO TMPOSBISAETCS MIPH 3ampocax ¢ OOIBIIUM KOJI-BOM JAHHBIX B HHTEP(PEHCHBIX (PYHKIIHIX ReadData( )
Hanpumep, nipu Bei3oBe 310# (GyHkuuu ¢ mapamerpom NumberOfWordsToRead = 1024*1024 onepariu-
onHast cuctema WiNndOwsS BIIOJIHE MOJKET, YTO HA3bIBACTCS, 'Haeayxo' 3aBUCHYTH BIUIOTH JO MOSBICHUS
BSOD (Blue Screen Of Death). Pemienne nanHON NpoOJIEMBI JIEKUT B PyCle YMEHBIIEHHs 3HAYECHUS
NumberOfWordsToRead. ITpuuém Bemuunna NumberOfWordsToRead, npu koTopoii BCE HaunHAET HOP-
MaJIbHO paboTaTh, 3aBUCHT OT KOHKPETHOTO 3K3EMIUISIPAa KOMITbIOTEpa. Tak 4To ClieAyeT MONpoOOBaTh
IpOCTO TIOBapbUpoBaTh BeanurHy napamerpa NumberOfWordsToRead.

3. Hcnoab3yemble TepMUHBI H GOPMATHI JAHHBIX

3.1. Tepmunw

HazBanue Cwmbicn
AdcRate Yacrora padotst AT B k/y
InterKadrDelay MeskkaapoBasi 3a7epKKa B MIC
KardRate Yacrota kaznpa oTCu€TOB B K/ Y.
Buffer VkazaTelpb Ha IeJOYNCICHHBIA MaCCHUB [Tl TaHHBIX
Npoints Yucino 0TCUeTOB BBOJA
AdcChannel Jlornueckuit Homep ananoroBoro kaHaia ATl
Yrpapisromas Ta0InIa, coaepikamas IeTOYNCICHHBIA MacCHUB C
ControlTable JIOTUYECKMMHU HOMEpPaMU KaHAaJIOB JUIsl MOCIEAOBATEIbHOTO LIMKIU-
yecKkoro BBoAa AaHHbIX ¢ AL
ControlTableLength | lniuHa ynpasJisiromieid TabIuIbt

bubnnoteka Lus6apz’. PyKoBOACTBO NMporpamMMucTa. 913 50


http://www.lcard.ru/download/e140fw26.zip
http://www.lcard.ru/download/e140flash_v305.zip
http://www.sis.com/
http://ati.amd.com/
http://www.nvidia.com/

3.2. Dopmamovl OaHHBIX

3.2.1. @opmar ciioBa garHHbix ¢ AL

Jannsle, cuntanusie ¢ 14™ 6urnoro AL moayns E14-140, npeacrapisiorcs B popMmaTe 3HAKO-
BOrO 1eloro AByx6aiitHoro uucia ot -8192 no 8191. Dtu “ceipwie” orcuérsl ¢ ALl pexoMeHIyeTCs
OTKOPPEKTUPOBATH C MOMOIIBI0 KaJIHMOPOBOYHBIX KOI()(HUIIUEHTOB, KOTOPBIE XPAHATCA B MOJIYJIE U JIOC-
TYIHBI ¢ TOMOIIGIO 1uTatHoi Gyukuun GET_MODULE DESCRIPTION(). Tlpouenypa KOPPEKTUPOBKU
naubix AL nocrarouno nmoapoGHo onucana B § 4.5.1. "Koppextvposka garHHbIx AL Tlocne stoi
IPOLELYPHl B3aUMOCBA3b OTKOPPEKTUpOBAaHHOrO Koaa AIIl ¢ BXOAHBIM HANPSXKEHHEM MOJIYJIS MOXKHO
0TOOPa3UTh CIACAYIOIHUM 00Pa3oM:

Tabnuuya 1. Coomeemcmeue omkoppekmupogaHHo20 koda ALIIT 6XOOHOMY Harnps>KeHUr

[wnamna3zon, B Kon AL BxonHoe Hanpsioxenue, B
+8000 +10.0; +2.5; +0.625; +0.1562
+10.0; +£2.5; £0.625; +0.15625 0 0
-8000 -10.0; -2.5; —0.625; -0.1562

3.2.2. @opmar cioBa fgaHHbIx 4715 LIATT
3.2.2.1. ®opmar ciioBa gaHHbix LUAI gnsa mogynsa E14-140 (Rev.’A’)

Ha monyne E14-140 (Rev.'A") mo >kelaHUIO MOJIB30BATEIS MOXKET OBITh YCTAHOBJIEHA MHKpPOCXEMa
2* xanmansHoro 12™ GurHoro IAIL. Jlns ycTaHOBIEHHS KaKOro-HUOY/Ib HampsikeHnus Ha Beixone LIAIL B
moxyas E14-140 (Rev.'A") Heobxoaumo nepenath 16™ GuTHOE CIOBO JaHHBIX, HE BEe OHTHI KOTOPOTO
SBIISIOTCS 3HAUMMBIMHU. DOpPMAT 3TOT0 €JI0Ba JaHHBIX MPUBENIEH B CIeNyoIel Tadiuie:

Tabnuuya 2. ®opmam crnosa daHHbIx LIAlT dnsi Mmolyns E14-140 (Rev.'A")

Moaynb Howmep Outa Ha3znauenne
<11..0> 12™ GurHbIi ko LTATT
Br16op HOMepa kanana LIAIL:
E14-140 (Rev.'A) 12 v' ‘0’ — mepBblii KaHau;
v’ ‘1’ — BTOpOIi KaHaJ.
<15..13> He ucnonssyrorcs

CobctBenno cam kon I[AIl mepen OTIpaBKOil €ro B MOJIYNb PEKOMEHIYETCS OTKOPPEKTHPOBATH.
KoppekTrpoBouHble KOY)PUIMEHTH XPAHATCS B MOJYJIE M JOCTYIHBI C TIOMOIIBIO MTATHON (GyHKIMH
GET_MODULE_DESCRIPTION(). Tlpouenypa koppeKTupoBkH aaHHbX L[AIT mocTaTtodHo MmoapoGHO
onuicana B § 4.6.1. "Koppekruposka AaHHbix LJAIT". Tlocne 3Toii mporeaypbl OTKOPPEKTHPOBAHHBIN
KOJI, BblIaBaeMblii MoysieM Ha 12™ Gutnbiii IIAIL cBA3aH ¢ yCTaHaBIMBaeMbIM Ha BHENIHEM pPazbéMe
HaNpsDKEHUEM B COOTBETCTBHHM CO ClIeAYIoIel Ta0aumeit:

Tabnuya 3. Coomeemcmeue omkoppekmupogaHHo20 koda LIAIT 8bIXOOHOMY HarnpsXXKeHUr

Mopyns Kon LIAIT Hanpsixenne, B
+2047 +5.0

E14-140 0 0
—2048 -5.0
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3.2.2.2. ®opmar csioBa gaHHbix LA gnsa mogysisa E14-140 (Rev.’B’ n Boiwe)

Ha monyne E14-140 (Rev.'B' 1 BbilWe) 1O KETaHUIO TOJIH30BATENsI MOXET OBITh yCTAaHOBJICH
2¥ xananpubii 16™ Guthbii LIATL J{jis ycTaHOBIEHUS KaKOro-HMOYAb HanpsbkeHus Ha Beixoge LIATL B
moayis E14-140 (Rev.'B' n Bbllwe) HEOOXOAMMO TIepeIaTh 16™ GuTHOE CII0BO MAHHBIX, BCE OUTHI KOTO-
pOTO SIBJISTFOTCS] 3HAYUMBIMH.

3.2.3. Jlormyeckmi Homep KaHasna ALl

s ynpapiieHus paboToH BXOJHOTO aHAJIOroBOro kackana moayis E14-140 Gbut BBen€H Takoi ma-
pametp Kak 8" OUTHBIM nocuueckuil nHomep kanana AL[II, paxTruyeckn ynpasistoniee ciaoBo mis AT
NMenno MaccuB Jormueckux HoMepoB kaHaioB Allll, oOpa3yrommux yHopaBisSiOmyr TaOIuIly
ControlTable, 3agaer nnkianyeckyro mocienoBateabHocTh padoThl ALIIT mpu BBOAE naHHBIX. B cocra
JIOTUYECKOT0 HOMEpa KaHaja BXOJAT HECKOJIBKO BaXKHBIX MapaMeTpOB, 3aJal0UIUX Pa3INYHbIC PEKUMBI
dbyakunonupoanus AL momxyns:

- (pu3nuecKkuii HoMep aHAJIOrOBOTO KaHaja;

- yIpaBieHUE BKIIOUYEHHUEM peXHMa KaTuOpOBKU HYJS, T.€. IPU 3TOM BXOJ Kackajla ¢ IMporpaMMHu-
pyeMbIM ko3 durmertom ycwnenus (PGA) mpocto 3a3emiisercs;

- TUTl TIOJIKJIFOUEHUSI BXOJHBIX KackaloB — 16 nuddepeHmanbHbIX BXOIHBIX aHAIOTOBBIX KaHAIOB

WM 32 BXOAHEIX KaHaja ¢ 00IIeH 3eMiIEH;

- HHJEKC KOdQPUIMEHTa YCUIIEHUS, T.€. IS KaXI0TO JIOTUYECKOr0 KaHalla MOYKHO YCTaHOBUTBH CBOM

WHMBUIYATbHBIN K03()PHUIMEHT ycuaeHus (Uana30H BXOJIHOTO HAPSDKSHIS ).

burosslii popmar norudeckoro Homepa kanana ALl nmpencrasien B Tabnuiie HUXKE:

Tabnuuya 4. ®opmam rio2u4ecKko20 HoMepa KaHarsa.

Howmep 6uta | O6o3HaueHne QOyHKIIMOHATBHOE Ha3HAYCHUE
0 MAO 0% GuT HOMepa KaHama
1 MA1 1*" GuT HOMepa KaHasa
2 MA2 2" GuT HOMepa KaHasa
3 MA3 3" Gur HOMepa KaHaa
4 MA4 Kanubposka Hymst/4™™ 6ur HoMepa kaHama
5 MAS 16 mud./32 o6m.
6 GSO 0% 6ur kodbdurmenta yeunenus (cM. 7absmLly 5)
7 GS1 1% Gt kodhummenTa yeunenns (cm. 7absmLy 5)

Ecmn MA5=0 u MA4=0, To MAO+-MAS3 — HOMep BbIOpaHHOM quddepeHranbHOM napbl BXOI0B.

Eciiu MA5=0 u MA4=1, To kanubpoBKa HyJs, T.€. ©3BMEPEHHE COOCTBEHHOTO HAMPSKEHUS HYIIS.

Ecm MA5=1, to MAO+MA4 — Homep BwIOpaHHOTO Bxojma c obmei 3emuredi (X1—>Bxonl,
X2—> Bxon2, ..., Y1—> Bxonl7,..., Y16—> Bxon32).

Hampumep, noruveckuii Homep kaHana it Mmoayisi E14-140 pasueiii 0X2 Oyzmet o3Hauats qudde-
PEHIMAIBHBINA peXXuM paboThl 3% KaHana ¢ eauHuYHbIM yeraerueM, 0X82 — ToT ke KaHall ¢ yCHIeHueM
paBubIM 16. Eciu ke normyeckuii Homep paBen 0xX10 wmm 0x14, to Bxox kackama PGA Oyzmer mpocTo
3a3emiieH (MMeHHO PGA, a He BX0/Ibl yKa3aHHBIX KaHAJIOB KOMMYTATOPa).
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Tabnuua 5. Koagpgpuyuenm ycunerus (bumsr GSO u GS1)

Mopynb bur GS1 bur GSO VYcunenue | /wuamazon, B
E14-140 0 0 1 +10.0

0 1 4 +2.5

1 0 16 +0.625

1 1 64 +0.15625

Hampumep, ecnu B norudeckom Homepe kanane ALl ycranoButs 6uroBoe mone GS1+GS0 paBHBIM
2, T0 TeM cambiM OyzeT BbIOpaH koddduiment ycunenus 16, a muana3oH BXOAHOTO HAIPSHKEHUS TPH
stom coctaut £0.625 B.

3.2.4. @opmar kagpa orc4eToB

[Tox KaapoM Moapa3yMeBacTCs MOCIEA0BATEIBHOCTh OTCYETOB C JIOTHYECKUX KAHAIOB, HAYWHAS OT
ControlTable[0] mo ControlTable[ControlTableLength-1], rne ControlTable — ympasistomiast Ta6-
auna (MaccUB JIOTMYECKUX KaHaJoB), Xpansiiascs B DSP monyns, a ControlTableLength onpenenser
pasmep (JUIMHY) 3TOH TaOIUIBL. 3arpy3uTh HYKHYIO YIIPABJISIONIYIO TaOJIKIly B CHTHAJIBHBIN MPOIECCOP
MOJyJIsE MOKHO ¢ momonibio uHTepdeiicuon Gpynkunun SET_ADC_PARS() (cm. § 4.5.4. "VcraHoska
rnapameTpoB pabots! ALJITY. Bpemennsie mapameTpsl kKaapa aias ControlTableLength = 5 npusenensi
Ha CIICIYIOIIEM PUCYHKE:

nepuon kaapa T

HHTEpBaI
AT tapg B R

MEXKKaZApoBasd 3a1€pKKa tMKS
\
\\

=

NN

v

Kagp N Kamp N+1

3amyck AT

rae Tk — BpeMEHHON WHTEPBAJI MEXKAY COCETHUMHU Kajapamu ((pakThdecku dacToTa onpoca GUKCHPOBaH-
HOro Jlorndeckoro Homepa kanama KardRate), t,,= InterKadrDelay — BpemenHo# HHTEpBal MEXIy
HOCIIETHUM OTCUETOM TEKYILEero KaJpa M TEPBbIM OTCUETOM CIEAYIOWIETO, tary — MHTEpBas 3aIycka
AT mim mexkaHaipHast 3anepxka. Torma 1/tayn= AdcRate — gactora padotsr ALl i onmdpoBkn
JIAHHBIX, a BETMUUHA ty,; HE MOKET IPUHUMATh 3HAYCHUSI MeHbInue, yeM tar. Ecim pasmep kanpa, T.e.
qucio orcyeroB ¢ ALII B kaape, pasen ControlTableLength, To Bce 3Tu BpeMeHHbIE TapaMeTpbl MOYKHO
CBsI3aTh cieayromiei popmymou:

Tk = 1/KadrRate = (ControlTableLength—1) * taym + tygs,
nim
Ty = 1/KadrRate = (ControlTableLength-1)/AdcRate + InterKadrDelay.

Bpemennsie mapamerpsl AdcRate u InterKadrDelay ucnonb3yrorcs B unHTepdeiicHOl (QyHKIMN
SET_ADC_PARS() npu 3ananuu nHeobxoaumoro pexuma padotsr ALTIL.
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4. Onucanue Ondamorexu Lusbapi

B Hacrosmem pasene npuBeaeHbI JOCTATOYHO NOAPOOHBIE ONMMCAHU KOHCTAHT, CTPYKTYpP U HHTEp-
¢eiicHbIX (GYHKINH, BXOJISAIIUX B COCTAB IITATHON Onbmuorekn Lusbapi mis moxyns E14-140.

4.1. Obuue npunyunsvl padomol ¢c Mooyiem

[lenpto mraTHOW OMOMHMOTEKHM Lusbapi, mocraBisgemon ¢ moaynem E14-140, ssusercs mpemnoc-
TaBJIEHUE JOCTAaTOYHO HAIJISAHOIO U yAOOHOIo MporpaMMHOro MHTepdeiica npu pabore ¢ JaHHBIM yCT-
porictBoM. bubnmoreka conepkuT B cede omnpenesneHHbId Ha0op (QYHKIUH, ¢ MOMOIIBIO KOTOPBIX BbI
MOYKET€e PeaIn30BbIBaTh MHOTHE CTaHIapPTHBIE AJITOPUTMbI BBO/IA/BBIBOJIA IAHHBIX B/U3 MOYJIS.

[Tepen Hayamom pa®oTHI ¢ OMOINOTEKOH B MOIB30BATEIBLCKOM MPOrpaMMe HEOOX0IMMO CenaTh clie-
JyIOIIUE 00BsBIICHUE (KaK MUHUMYM):

ILE140 *pModule; // yka3zarens Ha uaTepdeiic moxyns E14-140

MODULE DESCRIPTION E140 md; // cTpyKTypa ciayxke0H0i nH(pOpMaIuu 0 MOJTyJIe

[TepBbiM menoM ¢ nomolsio Gyukiuu GetDl/Version() caenyer npoBepuTh BEPCUM HCIIOIB3YEMON
6ubnuoreku Lusbapi M TEKyLEro NporpaMMHOI0 00ecreyeHusl.

Ecnu Bepcum coBmagaroT, To B Bamem npuiokeHnun HEOOXOAMMO NOJIYYHTh YKa3aTellb Ha WHTEp-
detic momyist, Bei3BaB pynkimio Createllnstance(). B nanbHeiiniem uis 10CTyna Ko BceM HHTEpdeiic-
HBIM (QYHKIUSM MOJTYJIsl HEOOXOIMMO MIPUMEHSITh HIMEHHO TOT YKa3arelb (CM. [TPUMED HIKE).

[Toce 3Toro, UCoNb3ys yKe MOITY4YEHHBIH yKazaTesb Ha MHTepdeiic Moays, ciaenyeT NpOUHUIA-
JU3UPOBATH JIOCTYI K BUPTYAIBHOMY CIIOTY, K KOTOpoMy moakiouéH Mmoaynb E14-140. [Ins storo mpe-
nycMorpena unrepdeiicnas Gpyuxuus OpenlDevice(). Ecau HeT OIUOKU IpH BBHIIOJHEHHH YTOM (PyHK-
IIUU, TO MOKHO OBITh YBEepEHHBIM, 9TO ycTpoiicTBO Tha E14-140 0OHapyXeHO B BELIOPAHHOM BUPTYallh-
HOM CJIOTE.

Tenepb, B IpUHLUIIE, MOKHO NEPEXOAUTh K ITAIly YTCHHUS CIIY)KEOHOH MH(pOpMaLUU O MOJIYJE, HO
WHOT/Ia HeJTUIITHE OBIBACT ONMPEACIIUTHCS C TEKYIIEH CKOPOCThIO paboTh! ucmonb3yemoro USB mopra. s
3TOro mpenHasHaueHa untepdeiicnas dyukuus GetUsbSpeed(). Monyns comectno ¢ USB moprom
J0JoKeH pabortarh B Tak HassiBaemoM Full-Speed Mode. Dto Gyner cooTBeTcTBOBATH MPOIMYCKHON CITO-
cobnoctr Moayns o USB mmusr mopsiaka 1 M6awnT/c.

Ha cnenyromem atarne ciienyeT mpouuTaTh Ciryxe0Hyro uHdopmaiuio o moayie. Ona tpedyercs mpu
pabote ¢ HEeKOTOpeIMU MHTepdeiicHbIMU pyHKIMsIME OnbnuoTekn Lusbapi. MHTepdelicHas GpyHKIus
GET_MODULE_DESCRIPTION() xak pa3 u npeaHazHauena ajis 5Toi uenu. Eciu QyHKIMs He BEpHYyIIa
OomMOKy, TO 3TO O3HAYaeT, YTO BCS ciyxeOHas mH(OpMaIus O MOJIyJe YCIENIHO MOJy4eHAa W MOXHO
poI0JKaTh padoTy.

B obuem-to, npenBaputenbHblil 3Tan pabotsl ¢ MoayieM E14-140 MoXHO cuMTaTh YCHENIHO 3a-
BEepIIEHHBIM. Ternepb MOXXHO CIIOKOMHO YIIPaBIATh BCEM NOCTYNMHOU nepudeprels Ha MOyJie ¢ TOMOIIBIO
COOTBETCTBYIOIINX MHTEp(EHCHBIX QyHKIMHA Oubmmorekn Lusbapi U OpraHU30BBIBATh PA3JIMYHbIE Pe-
KHUMBI paboThl MOayIs. Hampumep, Takne pexkuMbI Kak:

® HEMpPEpBIBHBIN nomokogwiil coop ¢ ALl ¢ cuHXpoHHU3aIMel BBOIA TaHHBIX;

® OJIHOKPATHBIN, U IOTOMY JOCTATOYHO MEJUICHHBIN, BHIBOJI IaHHBIX Ha AByKaHabHbINA LA
e OJHOKpaTHas paboTa ¢ BXOJHBIMU M BBIXOJHBIMU IU(PPOBBIMU JIUHUSIMU;

e pabota c moas3oBarenbcekuM [I13Y momyns u 1.11.

B kagecTBe mpumepa NpHBEAEM HCXOJHBIN TEKCT, a BEpPHEE CKa3aThb ‘ckejnem’, KOHCOJIBHOW IpO-
rpammbl 1utst paboTel ¢ E14-140, npeamonarast ucnonb3oBanue Lusbapi Bepcuu e Huke 3.0:

#include <stdlib.h>
#include <stdio.h>

#include "Lusbapi.h" // 3arosoBOUHEM Obaiy 6mbiamoTexu Lusbapi
ILE140 *pModule; // ykaszsaTesbr Ha uHTepderc Monmysid
MODULE DESCRIPTION E140 md; // cTpykTypa C uHbOpMALMeNr O MOIyJie
char ModuleName[7]; // Has3BaHMEe MOIOYJIS

BYTE UsbSpeed; // ckopocTb paboTh mMHE USB
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int main(void)
{
// mpoBepuMm Bepcuio DLL OUOIMOTEKN
if (GetDllVersion() != CURRENT VERSION LUSBAPI)
{
printf ("HenpaBuibHas Bepcusa D11!");
return 1; //BEIIEM M3 TIPOTPaMMEl C OHMOKON

}

// TonyumMMm yKaszaTeJyib Ha MHTepbelc MOomyJig
pModule = static cast<ILE140 *>(CreateLInstance ("el40"));
if (!pModule)
{
printf ("He MoOTy NOJyuMTH yKa3aTeJib Ha uHTepbewc") ;
return 1; //BHIIIEM M3 MNPOTPAMMEL C OMMOKOM

}

// mompoByeM OOHAPYXUTH KAKOW-HUOYOb MOIYJIb
// B HYJIEBOM BUPTYaJILHOM CJIOTE
if (!pModule->OpenLDevice (0))
{
printf ("He MOy HOJyuMThH OOCTYIN K MomyJmo!");
return 1; //BHIAOEM M3 NPOTPAMMEl C OWMOKOM
}
// mompoByeM MOJIyUMTh CKOPOCTL paboTe myHBE USB
if (!pModule->GetUsbSpeed (&UsbSpeed) )
{
printf ("He Mory ys3HaTh CKOpoCTb paborum USB!\n");
return 1; //BEIIIEM M3 IPOTPaMME C OLMOKOI

}

// TpoumMTaeM Has3BaHME MOIYJIS B HYJIEBOM BUPTYAJILHOM CJIOTE
if (!pModule->GetModuleName (ModuleName) )
{
printf ("He Mory mnpoumTarTh Has3BaHme Mmonmysns!\n");
return 1; //BEIIIEM M3 IPOTPaMME C OLMOKOI

}

// mnpoBepuM: 3TOT Momynb — 'E14-140'?

if (strcmp (ModuleName, "E140"))

{
printf (" B HyJIeBOM BUMPTyaJIbHOM cJjioTe He 'E14-140'\n");
return 1; //BHMIEM M3 NPOTPAMMEL C OMUOKOM

}

// nonpoByeM HOpouMTaTh MHOOpMaLMiO O MOOyJIe

if (!pModule->GET MODULE DESCRIPTION (&md) )

{
printf ("He BmmonHeHa O¢yHkuma GET MODULE DESCRIPTION ()!");
return 1; //BHMIEM M3 NPOTPAMMEL C OmMUOKOM

printf ("Monyse E14-140 (CepuMHBEIL HOMEP %S) IIOJIHOCTBI I'OTOB K\
pabore!", md.Module.SerialNumber) ;

// masiee MOXHO pacrojiaraTh (OYHKUUM OJIS HENOCPEeIOCTBEHHOI'O

// ymnpaBJjeHud MOIOyJIeM
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// BaBepumMm padoTy C MOIYJIEM

if (!pModule->ReleaselLInstance())

{
printf ("He BrnosiHeHa ¢yHkuMsa ReleaselLInstance()!"M);
return 1; //BHMIEM M3 NPOTPAMMEL C OMUOKOM

}

// BHMIEM M3 MIPOTPAMME
return 0;
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4.2. Koncmanmol

[IpuBenéHHbIC HUKE OCHOBHBIC KOHCTAHTHI HACTOSTEIBHO PEKOMEHIYETCSI MCIOJIb30BaTh B MCXO/I-
HBIX TEKCTaxX MPUIIOKEHUs npu padore ¢ moxynem E14-140. Dto BecbMa MOBBIIACT YUmMaemMocms U no-
HUMaemaemocmys UCXOTHBIX TEKCTOB, a TAK)Ke 3HAUYUTEIFHO 00JIeryaeT COMpoBOXKAeHUE Tporpamm. Pac-
CMaTpUBacMble KOHCTaHTHI pacnoyioxkensl B paitie \DLL\ Include\Lusbapi.h.

1. Moaymo E14-140 nns paGorer ALIII TpeOyercss Hanu4ue anmapaTHBIX MAKMOGLIX UMNYIbCOS.
JlaHHBIE KOHCTAHTHI ONPEEISIOT UCTOUYHUK (POPMHUPOBAHMS ATUX HUMITYJIBCOB. MECTOM HCIIOIB30-
BaHHS 9TUX KOHCTAHT, Kak rpaBuio, seisercs mose ClkSource crpykrypet ADC_PARS E140.

Koncranra 3HayeHune Haznaueunne

Buympennue maxkmoevie umnynwvcot ALl 1lpu
9TOM MAKMOosble UMNYIbCbl ATINAPATHO TEHEPUPYIOT-
Csl IPU TTOMOIIU TaiiMepa, BCTPOEHHOTO B MUKPOKOH-
Tpouiep Monyisa. Tak ke, B 3TOM PEKUME MOMKHO
HACTPOUTh MOIYJIb Ha TPAHCISIHUIO MAKMOBbIX UM-
nynvcoe ALl Ha muauio BBoma-BbiBoga SYN mmd-
poBoro pazséma monyns. [logpoOHocTu cMoTpU TO-

ne EnableClkOutput ctpykrypst ADC_PARS_E140.

INT_ADC_CLOCK_E140 0

Buewnue maxkmoewvie umnynvcet AI[II. B sTom pe-
KUME HCIIOJIb3YeTCSl BHEIIHUM UCTOYHUK MAKMOBbIX
umnynvcos ALIIl, KOTOPBIN MOAKITIOUACTCA K JIMHUHU
BBOJIa-BbIBOIAa SYN mudpoBoro pazpéma MOy,

EXT_ADC_CLOCK_E140 1

INVALID_ADC_ HenpaBunbHbI TUIT HICTOYHUKA MAKMOBLIX UMNYIb-
CLOCK_E140 cog AIlIL

2. Monyne E14-140 no3BoisieT OCYIMIECTBIATh TPAHCISIUIO makmoswix umnyivcog ALl Ha TUHUIO
BBOJa-BeIBOIa SYN 1mudpoBoro pazpéma. JlaHHOE MoJIe UMeeT 3HaUYCHUE TOJIBKO MPU BHYTPCHHUX
makmoswix umnyivcax AT, xorma nmosne ClkSource crpykrypst ADC PARS E140 pasHo Hyio.
WNuave 3HaueHWe NaHHOTO TOJNsI HTHOpUpYeTcs. JlaHHBIE KOHCTAHTHI OMPENENAIOT, HYXKHA IU
TpaHcsausa maxkmoswvix umnyivcos ALl Ha nrdpoBoii pazbém Moaya. MecToM HCIOb30BaHUS
STHX KOHCTAHT, KaK mpaBuiio, ssisiercs noje EnableClkOutput crpyxrypsr ADC_PARS E140.

Koucranra 3HaueHue Haznauenue

3anpemumo mpancaayuo maKkmogvlxX UMnYIbCO8
ADC_CLOCK_TRANS _ AIII Tlpu >ToM nuHUA BBoJa-BeiBoga SYN 1ud-

DISABLED_E140 pPOBOTO pa3zbéMa OyAeT HAXOJUTHCS B TPEThEM, Gbl-
COKOUMNEOAHCHOM, COCTOSTHHU.

Pazpewiumes mpancaayuro makmoewvix UMny16c08
AL Tlpu stom maxmosvie umnynvceovt Allll, re-
1 HEpHUpYyEeMbIe TaliMEPOM MUKPOKOHTpOJIIEpa, OyayT
TPAHCIUPOBAThCS Ha JIMHHIO BBOJa-BhIBOAa SYN
1u(ppoBOro pazbéMa MOIYIIS.

ADC_CLOCK_TRANS_
ENABLED_E140

INVALID ADC CLOCK HenpaBunbHblid 3HaYE€HHE TPAHCISALMHU MAKMOBbIX
TRANS_E140 umnynvcos ALIL.
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3. Y monynsa E14-140 ectb yeThipe BO3MOXHBIX JHMAara3oHa BXOTHBIX HANPSKCHUN, KAKIBIA U3 KO-
TOPBIX MOXKHO 33JaTh JaHHBIMH KOHCTaHTaMHU. MECTOM HCMOJIb30BAaHUS ATHX KOHCTAHT, KaK Ipa-
BHJIO, ABIIsIIOTCs OuToBeie osist GS0+-GS1 s10rmyeckoro Homepa KaHasia ALl Maccus stux Jio-
TMYCCKUX KaHaloB 00pasyroT ympasisomyro Ttabmuiy mous ControlTable crpykrypsl
ADC PARS E140.

Koncranra 3HayeHue Haznauenne

JlaHHast KOHCTaHTa 33aéT BXOJAHOW JMana3oH, paB-
e £10000 MB. Tarxke MOXHO 3Ty KOHCTAHTY
0 MOYKHO MCIOJIb30BaTh B Ka4eCTBE MHJIEKCA VIS J10C-
Tyna K MepBOMY 3JIEMEHTY KOHCTAHTHOI'O MacCHBa

ADC_INPUT_RANGES _E140.

ADC_INPUT_RANGE._
10000mV_E140

JlaHHast KOHCTaHTA 3a/1aéT BXOIHOM Mana3oH, pas-
el 2500 MB. Takke MOXHO 3Ty KOHCTaHTY
1 MO>KHO HICIIOJIB30BaTh B KAUECTBE MHJIEKCA IS JIOC-
TyIa KO BTOPOMY 3JIEMEHTY KOHCTAaHTHOT'O MaccHBa

ADC_INPUT_RANGES E140.

ADC_INPUT_RANGE_
2500mV_E140

JlaHHast KOHCTaHTa 3a1aéT BXOJHOW JMana3oH, paB-
HbIi 1625 MB. Takke MOXXHO 3Ty KOHCTAHTY MOX-
2 HO HCIIOJIb30BaTh B KQUeCTBE MHCKCA IS JOCTYIIa
K TpPETbeMy OJJIEMEHTY KOHCTaHTHOTO MacCHBa

ADC _INPUT_RANGES E140.

ADC_INPUT_RANGE_
625mV_E140

JlaHHast KOHCTaHTa 33aéT BXOJHOW JIMana3oH, pas-
ueiii 156 MB. Takke MOXHO 3Ty KOHCTAHTY MOX-
3 HO KCII0JIb30BaTh B KAUECTBE MHJEKCA IS IOCTYIIA
K 4eTBEPTOMY DJIEMEHTY KOHCTAaHTHOIO MAacCHBa

ADC _INPUT_RANGES E140.

ADC_INPUT_RANGE_
156mV_E140

4. Monyns E14-140 B COCTOSIHUM OCYHIECTBISITH Pa3MUHYI0 CHHXPOHHU3AIMIO BBOJA JAHHBIX C
ANII. /TanHble KOHCTAHTHI OMPENEISAIOT TUIl TPEOyeMOl CUHXPOHU3AUNU. MeCcTOM HCIOIb30BaHUS
3TUX KOHCTAHT, KaK MpaBuiio, sieisiercst nose InputMode crpyxrypert ADC_PARS E140.

KoncTanTa 3HayeHune Haznaueunne

Omcymcmeue cunxponuzayuu 6600a. COOp TaHHBIX C
NO_SYNC_E140 0 AIII Monynp HaYMHAET HEMOCPEICTBEHHHO IOCJE BHI-
nonuenus Gy START_ADC().

Hugposaa cunxponuszayua navana ééoda. Henocpen-
ctBeHHO mocie BeinonHenus Gyuaxuun START_ADC()
MO/JIYJIb MEPEXOUT B COCTOSHHE OXKUIAHUS MPUXO0/A OT-
TTL_START_SYNC_ pULATENBHOTO Iepenaaa (LD y TTJI-coBmMecTumoro

E140 onuHOoYHOTO uMNyibca Ha Bxoze INT anamoromoro
pa3bpéMa Moynsl. JJMUTETbHOCTD STOTO CHHXPOUMITYIIHCA
nomkHa ObiTh He MeHee 100 HC. TonbkO TOCHE ATOrO
MOJIYJIb TIPUCTYIIAET K COOpY AaHHBIX.
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TTL_KADR_SYNC_
E140

Hudgposaa nokaodposasa cunxponuszayusn eéeooa. Hemno-
CPEIICTBEHHO nocine BBITIOJTHEHUS byHKITIHI
START_ADC() monynb IIEpexOoauT B COCTOSHUE OXKHUJIa-
HUs IIPUXOJA OTPULIATEIBHOIO Iepernana (U—) y TTIJI-
COBMECTUMOI'O OAMHOYHOro ummyibca Ha Bxoae INT
AQHAJIOTOBOr0 paszbéMa MOAYJA. JIUTENBbHOCTH 3TOTO
cuHxpouMIyiibca nomkaa Obith He Menee 100 HC. Tlo-
clle TPUX0Jla YKa3aHHOTO CHUHXPOUMITYJIbCAa MOAYNb CO-
OupaeT oTcueThl TOJIbKO 0HOTO Kajpa. Bo Bpems BBoaa
KaJlpa JTaHHBIX, BCSl akTUBHOCTH Ha JuHUU INT urnopu-
pyercs. Tonbko mociie OKOHYaHus cOopa TEeKYIIEero Kaj-
pa aHHBIX OXKUAAETCA MPHUXOJ CIEIYIOIIEr0 UMITyJbCca
CUHXPOHH3AINH U T.JI.

ANALOG_SYNC_E140

Ananozosas cunxponusayus nauana ééooa. Hemocpen-
CTBEHHO Tmocie BoimojHeHus ¢Gyukuuun START_ADC()
MOJIYJIb [IEPEXOTUT B COCTOSIHUE OKHMIAHUS BBIOTHEHHS
YCJIOBHI aHAJOTrOBOM CHHXpOHHU3anuK. Moy/Ib HaYMHa-
er cobupathk aanubie ¢ ALIIT TONMbKO HOCIe BBITOIHEHHS
3a/IaHHBIX COOTHOIIEHHH MEKIY IOJYYEHHBIM 3HaYEHH-
€M C 33/IaHHOTO aHAJIOTOBOTO CHHXPOKAHAA U 33/IaHHBIM
MOPOTOBBIM 3HAYEHHEM.

INVALID_SYNC_E140

4

HeraBI/IHBHHﬁ B CUHXPOHU3AIlWXU BBOAA JaHHBIX.

5. Ha monyne E14-140 no sxenaHuIo MoJb30BaTellsi MOKET ObITh YCTAaHOBJIEHA MUKPOCXEMa JIBYXKa-
HanpHOro I[AIl. Cocrosue mnomns Dac.Active crpyktypsl ciyxeOHoi wuHpopmanun MOD-
ULE_DESCRIPTION_E140 otpaxaer daxt Hanmmuus [{ATT Ha 6opTy MOmyIs.

Koncranra 3HaueHue Haznauenue
DAC_INACCESSIBLED_E140 0 Ha monyne orcyrcrByer mukpocxema LIATIL.
DAC_ACCESSIBLED_E140 1 Ha moxyne npucyrcrByet Mmukpocxema LIAIL

6. PeBusus monyns E14-140 otpaxaeT onpenenéHHble KOHCTPYKTHBHBIE 0COOEHHOCTH Moayis. OHa
3agaéTesl OJJHOM 3arjaBHOM JIaTHHCKOM OykBoi. Tak, nepsas peBusus moayist oboznavaetcs ‘A’

Koncranra 3HaueHue Haznauenue
JlaHHass KOHCTaHTa MOXXET HCIIOJIh30BAaThCSI B KAYECTBE
REVISION_A E140 0 MHJEKCa JUIsl JOCTYIA K IEPBOMY AJIEMEHTY KOHCTAHTHO-
ro maccua REVISIONS E140.
JlaHHass KOHCTaHTa MOXXET HCIIOIh30BAaThCSI B KA4E€CTBE
REVISION_B E140 1 MHJIEKCA JUIS JIOCTYIIa KO BTOPOMY JJIEMEHTY KOHCTAaHT-

noro maccusa REVISIONS E140.
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7. Pa3nuuHble KOHCTAHTHI Ui paboThl ¢ MoayneM E14-140.

E140

Koncranra 3HaveHue Ha3nauenue
CURRENT VERSION_ Bepcust ucnonp3yemoii Oubmamorexkn Lusbapi.
LUSBAPI Kak mpaBuio, ucnosnbs3yeTcst COBMECTHO ¢ (YyHKIU-
et GetDlIVersion().
MAX_CONTROL_ 128 MakcumanbHO BO3MOKHOE KOJ-BO JIOTHUECKUX Ka-
TABLE_LENGTH_E140 HaJIOB B ynpaniisitonieii Tabmuiie ControlTable.
Kon-Bo KOppeKTHPOBOUHBIX KOIDDUIIMEHTOB s
ADC_CALIBR_COEFS_ 4 nanHbix ALl Ilo omHOMYy Ha KaXabld BXOIHOU
QUANTITY_E140 nuana3oH. KoppekTupoBke MOJBEpraroTcs Kak
CMeIleHHE, Tak U MaciuTad maHHbix ALIL.
ADC_INPUT_RANGES_ 4 Kou1-BO BXOJIHBIX AMANIa30HOB
QUANTITY_E140 AR A '
DAC_CHANNELS _ > Kon-Bo ¢pusmnueckux kananos LIAII na mogyne (mpu
QUANTITY_E140 ycioBuu Hanmuust Mukpocxembl LIAIT Ha monyie).
Koa-Bo KOppeKTHpOBOUHBIX KOA(D(GUIIMEHTOB IS
DAC_CALIBR_COEFS _ > nauubix LAIL Ilo onHoMy Ha kaxxaeiii kanai. Kop-
QUANTITY_E140 PEKTHPOBKE MOJBEPraloTCs Kak CMEIICHHE, TaK M
Macmtad nanabix LAIL
TTL_LINES_QUANTITY_ .
E140 16 Ko0:71-BO BXOJHBIX ¥ BBIXOJHBIX LIU(PPOBBIX JIUHUH.
USER_FLASH_SIZE_E140 512 Pa3mep nmonws3oBarennckoro I3V B Oaiitax
REVISIONS_QUANTITY_ 1 Kon-Bo peBusuii (MoauduKkarmii) MoIys.

8. Paznmmunblie koncmanmmuvle maccussl aist padboTsl ¢ Moaynem E14-140.

a. MaccuB goctynHeix quana3oHoB Hanpspkenus ALIL B Bonbrax:

const double

ADC_INPUT_RANGES_E140 [ADC _INPUT_RANGES QUANTITY E140) =

{

10.0, 10.0/4.0, 10.0/16.0, 10.0/64.0

}s

b. Jduamaszon Beixoanoro Hamnpsokerust [{AIT 8 Bosibrax:
const double DAC_OUTPUT_RANGE_E140 = 5.0;

C. PeBusus Moaynsa orpaxkaeT onpenenéHHble KOHCTPYKTUBHbBIE 0COOEHHOCTH Moayis. OHa 3ana-
€Tca o/IHOM 3ariaBHOM naTuHCKOM OykBoi. Hampumep, nepsas peBusns Moayist 0003Ha4aeTcs
yepe3 OykBy ‘A’. Tekyimas peBusus Moay/ast coaepxurcs B mose Module.Revision ctpyktypsi
cyxebnoit napopmaru MODULE DESCRIPTION_E140. MaccuB IOCTYITHBIX PEBU3HIA MO-
Tynst 3aJa€Tcs CIEAYIOUIMM 00pa3oM.

const BYTE REVISIONS_E140 [ REVISIONS QUANTITY E140] = {

lAl’ IBI};

bubnuoTteka Lus5api. PykoBOACTBO NpOrpaMMmucTa.
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4.3. Cmpykmypol

B nanHOM pasnerne MpUBEACHBI OCHOBHBIE THIIBI CTPYKTYP, KOTOPBIE MPUMEHSIOTCS B OMOIHOTEKE
Lusbapi npu padote ¢ moayinem E14-140.

4.3.1. CrpykTypa MODULE DESCRIPTION_F140

Crpykrypa MODULE_DESCRIPTION_E140 omnucana B ¢aiine \DLL\ Include\Lusbapi.hu
IpEICTABIICHA HUKE!

struct MODULE DESCRIPTION E140

{
MODULE INFO LUSBAPI Module; I o61ast uHGOpMALIUA O MOIYIIE
INTERFACE INFO LUSBAPI Interface; Il nadpopmanus 06 uaTepdeiice
MCU INFO LUSBAPI<VERSION INFO LUSBAPI> Mcu; Il unpopmarus o MCU

ADC INFO LUSBAPI Adc; // nadopmanus o AT
DAC INFO LUSBAPI Dac; // naopmanus o LIAIT
DIGITAL IO INFO LUSBAPI DigitalIo; // uadopmanust 0 udPOBOM BBOJIC-BBIBOJIC

bi
B nanHOW cTpyKType mpejcTaBieHa camas o0Imas ciayxeOHas MHpopManus 00 HCIOIb3yeMOM JK-
3emiuisipe moayisi E14-140. Dta cTpykTypa Ucmonib3yeTcs nmpu padore ¢ uHTepdelcHbIME PYHKIMSIMU

SAVE_MODULE_DESCRIPTION() u GET_MODULE_DESCRIPTION(). B onpenesneHnn 310l CTPYKTY-

PbI IPUMCHAIOTCA BCIIOMOT'aTCJIIbHBIC KOHCTAHTBI U THUIIBI JAHHBIX, OITMCAHHBIC B ﬂpMﬂO)KeHMI/I A.

4.3.2. Crpyktypa ADC PARS _E140
Crpykrypa ADC_PARS_E140 omnucana B ¢aitne \DLL\Include\Lusbapi .h u npeacrasnena
HIDKE:

struct ADC PARS E140
{

WORD ClkSource; // ncTouHUK makmoguvlx umnynvcos ALIIL

WORD EnableClkOutput; // TpaHCHSIUU makmoswix umnyabcog AT

WORD InputMode; // PEKUM CUHXpPOHH3allMU BBOJA JAHHBIX C AL
WORD SynchroAdType; // THII aHAJIOTOBOM CHHXPOHHU3AI[UN

WORD SynchroAdMode; // pexrM aHAJIOrOBOI CUHXPOHU3ALIUN

WORD SynchroAdChannel; // kanan ALl npu aHamoroBoi CHHXPOHU3ALUU
SHORT SynchroAdPorog; // mopor cpabaThIBaHMs aHAJIOTOBOW CHHXPOHU3AIHH
WORD ChannelsQuantity; // 9UCI0 aKTUBHBIX KaHAIOB (pa3Mep Kajipa)

WORD ControlTable[128]; // ynpasisitoiias TabIuIa ¢ aKTHBHBIMU JIOT. KaHaJlaMU
double AdcRate; // gactora padotsl ALl B kI'11

double InterKadrDelay; // MexxKaapoBast 3a/Iep’KKa B MC

double ChannelRate; // wactoTa kazapa B k[ 11

}s

[epen naganom padotsl ¢ ALl He0OX0IMMO 3aMOTHUTH MO JAHHON CTPYKTYPHI U IepeaTh ee B
MOJYJTh ¢ Tiomotibio uutepdeiicuoit Gpyukimu SE7_ADC PARS(). B onucannu 510 QyHKIHU TOIpO0-
HO TIPOKOMMEHTHPOBAHbBI CMBICII I Ha3HAUCHHWE BCEX IMOJICH JaHHOW CTPYKTyphl. Takxke mpu HEoOX0au-
MOCTH MOYKHO CUMTATh U3 MOJIYJIs TeKylime napamerpbl GynkuunonupoBanus AL, ucmonb3ys uHTEp-

dericayro pyuxuuro GET_ADC PARS().
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4.3.3. Crpykrypa DAC PARS E140

Crpykrypa DAC_PARS_E140 onwucana B daiine \DLL\Include\Lusbapi.h u npeacrasie-
Ha HIDKE:
struct DAC PARS E440
{

BYTE SyncWithADC; /I 0 — oObrunbIi myck LATI
/110 — cuaxponu3upoBarth ¢ myckom ALIT

BYTE SetZeroOnStop //'10 — mpu 0OCTaHOBKE MMOTOKOBOT'O BHIBOJIA YCTAHOBHUTh
// na Beixome LIAIT O B

double DacRate; // wactota padotsl LIAII B kI'11

bi

ITepen nHauagom pa6otsl ¢ [IAIl HEOOXOAMMO 3aMOTHUTE TOJISI TAHHON CTPYKTYPHI U TIEpeliaTh ee B
MOZYIIb ¢ moMoInbio uaTepdericaoit hpyukuun SE7_DAC PARS(). B onucannu 3Toii GpyHKIHU [OIPOO-
HO NMPOKOMMEHTHPOBAHBI CMBIC)I U HAa3HAYSHHUE BCEX MOJICH JaHHOU CTPYKTYpbl. Tarke mpu HEOOXOmu-
MOCTH MOXHO CYHTAaThb M3 MOAYNA Tekyuiue napamerpbl (yHkuuoHupoBanus LIAIl, ucnomsiys

GET_DAC_PARS().

4.3.4. Crpykrypa I0_REQUEST. LUSBAPT
Crpykrypa I0_REQUEST_LUSBAPI onucana B ¢aitie \DLL\ Include\LusbapiTypes.hu
IpeJICTaBIICHA HIKE:

struct IO REQUEST LUSBAPI
{

SHORT * Buffer; Il 6ydep s nepeaBaeMbIX JTaHHBIX
DWORD NumberOfWordsToPass; // KON-BO OTCUETOB, KOTOpBIE TpeOyeTcs mepenarhb
DWORD NumberOfWordsPassed; // KON-BO peanbHO MePEAaHHBIX OTCUETOB

OVERLAPPED * Overlapped; [/ s cuaxponnoro 3ampoca — NULL, a 1 acMHXpOHHHOTO
// 3ampoca — yka3zaTelnb Ha crangaptayo WInAPI
Il ctpykrypy Tunna OVERLAPPED

DWORD TimeOut; Il st CHHXPOHHOTO 3ampoca — TalMayT B MC, a JIIs
// aCHHXPOHHOT'O 3aMpoca HE UCIONb3YeTCs

}i

JlanHasi CTpyKTypa ucnonb3yores Gyuxuusmu ReadData() v WriteData() npu opranusanuu nomoxo-
6bix TIepeay JTaHHBIX MEXKIY MOIYJIEM W KOMIIBIOTEpPOM. B omnmcanuu 5Tux QyHKIME MOApoOHO Hpo-
KOMMEHTHUPOBAHBI CMBIC]I ¥ HA3HAYEHHS MOJIEH TAHHON CTPYKTYPHL.

4.3.5. Crpyktypa LAST ERROR_INFO_LUSBAPI

Crpykrypa  LAST_ERROR_INFO_LUSBAPI  ommcana B  ¢aiine \DLL\Include\
LusbapiTypes.h u npeacraBieHa HUKE!

struct LAST ERROR INFO LUSBAPI
{

BYTE ErrorString[256]; Il cTpoka ¢ KpaTKuM ONMHUCaHUEM TOCIIETHEH OMTHOKH
// oubnmorekn Lusbapi
DWORD ErrorNumber; // nHomep mocnenHel omuoku OubanoTeku Lusbapi

}s

JlanHas cTpyKTypa ucnoib3yercs Gpyukuuenn GetLastErrorInfo() npu BbisBieHMH OMIMOOK BHINOJI-
HeHMs uHTepQeiicHbIX pyHKIMI Onbmuorekn Lusbapi.
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4.4. @yukyuu obuezo xapaxmepa

4.4.1. [losyq4eHne Bepcmm 6ubimoTeku

®dopmar: DWORD GetDlIVersion(void)

Ha3nauenue:

JlanHast (yHKIMS SBJISIETCS OMHOM M3 08YX OSKCIOPTUPYEMBIX M3 IITATHOH OHOIMOTEKH
Lusbapi ¢ynkuueir. OHa BO3BpallaeT TEKYIIYI0 BEPCHIO HCIOJb3yeMou Oubmmorexu. dopmar
HOMEpa BEPCHUU CIEAYIOUIUN:

butoBoe none Ha3nauenue
<31..16> Crapiiiee CJIOBO Bepcuu OUOIMOTEKH
<15..0> Mutaziiee ¢j10BO BepcHH OMOIHMOTEKH

PeKOMEH/IOBaHHYIO IIOCIIEOBATEIFHOCTh BBI3OBOB HHTEpGeicHbIX ¢GyHKumiA cm. § 4.1.
"Obiyne rnipuHunrisbl paboTsl ¢ MOgy/iem”.

IlepenaBaemble mapaMeTpbl: HET

Bo3BpaiaemMoe 3HaueHue: HOMEp Bepcru OuOIMoTekH Lusbapi.

4.4.2. [losy4enne ykazaresisd Ha MHTEP@ENC MOLy IS

®opmar: LPVOID Createlnstance(const char *DeviceName) (Bepcus 2.1)
LPVOID CreateLInstance(PCHAR const DeviceName) (c Bepcum 3.0)

Ha3znauyenue:

JanHast pyHKIMS JOKHA 0043aTENbHO BBI3BIBATHCS B Hadaje Ka)J10M MOJIb30BaTEIbCKOM Mpo-
rpaMMmel, padoratomieit ¢ moayisimu E14-140. Ona siBisieTcss OJHOU U3 08YX IKCIIOPTUPYEMBIX H3
mTaTHo OubmmoTeku Lusbapi (yHKIMEN U BO3BpallaeT yka3aTesb Ha HHTepenc sl yCTPOUCT-
Ba ¢ Ha3BanueMm DeviceName. Bce mocienyronue uaTepdericHbie GyHKIUN MITATHONH OMOIHOTEKH
BBI3BIBAIOTCS] MMEHHO Y€PE3 ATOT BO3BPAILAEMBIN yKa3aTelb.

PekoMeHI0OBaHHYIO TOCIIEOBATEIbHOCT BBI30BOB HHTepGeicHbIXx ¢GyHKIuid cm. § 4.1.
"Obyme ripuHynisl paboTsl ¢ Mogysiem”.

IMepenaBaembie mapameTphbl:
e DeviceName — cTpoka ¢ Ha3BaHHEM YCTPOMCTBa ([UIs JaHHOTO Moayus 3To — “E1407) .

Bo3spamaemoe 3Hauenue: B cinyuae ycrexa — ykaszarenb Ha unrepdeiic, nnaue — NULL.
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4.4.3. 3aBepiiermne pabotsi C MHTEPGENCOM MOAYIIS

®opmar: bool ReleaseL Device(void) (Bepcus 2.1)
BOOL ReleaseL Instance(void) (c Bepcum 3.0)

Hasznauyenue:

HNannast unTepdeiicHas GyHKIMS pealn3yeT KOPPEKTHOE BBICBOOOXKIEHHE HHTepdelicHOro
yKazaTeJis, IPOMHHUIINAIM3HPOBAHHOTO ¢ IMOMOIIbI0 uHTepdeiicHoi Gyukuuu Createllnstance().
Wcnonb3yercst st akKypaTHOTO 3aBEpPIICHHS ceaHca padOThl C MOAYJEM, €CIH TpPeABAPUTEIHHO
yaauHo Bemonnuiack Gpyukuus Createllnstance(). ''"Bunmanue!!! Jlannas ynkius AO/MHKHA
06513aTe/IbHO BhI3BIBATLCS B BalieM npuiioKeHUH Hepel HEMOCPEACTBEHHBIM BHIXOJOM U3 HETO BO
n30eKaHMs YTEUKH PECYPCOB KOMITBIOTEPA.

PexoMeHIOBaHHYIO I1OCIEI0BATEIPHOCTh BBI30BOB HMHTEPPEHCHBIX (QyHKIMHA cM. § 4.1,
"Obiyne rnipuHumrsbl paboTtsl ¢ MOgy/iemM”.

IlepenaBaemble mapaMeTphl: HET.

Bo3Bpamaemoe 3Ha4YeHue: TRUE — ¢yHKIUS yCIIENTHO BHITIOJTHCHA,
FALSE — ¢yHKIMs BBITIOJIHEHA C OIIHOKOM.

4.4.4. Unnynanuzaymsa 4octyra K MogyJiro

®opmar: BOOL OpenLDevice(WORD VirtualSlot)

Hasnayenue:

C nporpaMMHON TOYKH 3pEHHUS, HE BIABasCh B U3JIHMIIHNE TOHKOCTH, IIOJICOETUHEHHBIA K KOM-
npiotepy mMoaynb E14-140 mMoXHO paccMaTpuBaTh Kak yCTPOMCTBO, MOAKITIOUEHHOE K HEKOEMY
BUPTYaJIbHOMY CJIOTY C CYI'y0O MHJIMBUIyadbHBIM HOMEpOM. OCHOBHOE Ha3HauU€HUE JaHHOW WHTEp-
¢elicHOl QYHKIMHM KaKk pa3 B TOM M COCTOHT, YTOOBI OMPENSINTh, YTO KIMEHHO Moayias E14-140
HAaXOJUTCS B 3aJaHHOM BHpPTyanbHOM ciote. Ecin dynkius OpenLDevice() ycnemiHo BBINTOTHH-
Jach /Ui 3aJJaHHOTO BUPTYaJIbHOTO CJIO0Ta, TO MOKHO MEPEXOANUTh K YTEHUIO CIIy:KeOHOW MHpopMa-
UM ¥ YIPABICHUIO MOJIYJIEM C IOMOUIbIO COOTBETCTBYIOIIMX MHTEP(HEHCHBIX (YHKIUI MITaTHON
o6ubimotexku Lusbapi.

PeKOMEH/IOBaHHYIO TIOCIIEOBATEIFHOCTh BBI30OBOB HHTEpheEWCHbIX (QyHKImA cm. § 4.1.
"Obiyne npuHumrbl paboTsl ¢ MOgy/iem”.

IMepenaBaembie mnapameTphbl:

e VirtualSlot — Homep BUpPTyalbHOTO CJIOTa, K KOTOPOMY, KaK MPEIoyiaraeTcs, MOJKIUEH MO-
nyns E14-140.

Bo3spamaemoe 3HaueHue: TRUE — Monyns E14-140 naxoauTcsi B BBIOPAaHHOM BUPTYaJIbHOM
CIIOT€ U MOXHO  TIepexoauTb K  pabore ¢  HUM,
FALSE — ycrpoiictBa Tuna monyns E14-140 B BeIOpaHHOM BUPTY-
anmpHOM ciioTe HeT. CremyeT mompoOoBaTh APYroil HoOMep BHPTY-
QJILHOTO CJIOTA.
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4.4.5. 3aBepiierHne [4ocTyria K MO4yJio

®dopmar: BOOL CloseLDevice (void)

Ha3nauyenue:

Jannas unTepdeiicHas QyHKIUS IpephIBacT BCSIKOE B3aUMOICHCTBUE C MeKyuuM BUPTyallb-
HBIM CJIOTOM, K KOTOpPOMY MOAKIIOYEH MOAYJb. IIpu 3TOM NaHHBIN BUPTYyalabHbBIN CIOT aKKypaTHO
3aKpBIBACTCS M BBITIOJIHSACTCSI OCBOOOKICHHUE CBs3aHHBIX ¢ HUM pecypcoB Windows. Ilocne eé mpu-
MEHEHHUS BCSIKUU noctyn K monynto E14-140 craHOBUTCS HEBO3MOXKHBIM. JlJisi BO300OHOBICHHUS
HOPMAJIBHOTO JIOCTYIA K yCTPOWCTBY HEOOXOJUMO BHOBBH BOCIOJB30BaThCS HHTEPHEHCHOU (PyHK-
uueit OpenlDevice(). Takum 06pa3om, 3Ta QYHKIHsL, [0 CBOCH CYTH, MPOTHUBOIMOJIOKHA HHTEP-
deticnoit dpynkuun OpenlDevice(). ®akruuecku naHHAs QYHKIUS UCIONB3YETCS B TAKUX WHTEP-
dericubix Gyukusx, kak OpenlDevice()w ReleasellInstance().

IlepenaBaemble mapaMeTphl: HET.

Bo3Bpamaemoe 3Ha4YeHue: TRUE — ¢yHKIUS yCIIENTHO BHITIOTHEHA,
FALSE — ¢yHKIMs BBIIIOJIHEHA C OIIHOKOM.

4.4.6. [losyqdeHmne Ha3BaHns MO[YJ1S

®dopmar: BOOL GetModuleName(PCHAR const ModuleName)

Ha3nauenue:

JlanHasi BcriomorarenbHasi uHTepdericHas QyHKIHS MO3BOJSAET MOJIYYUTh HA3BAaHHUE TOAKIIIO-
YEHHOr0 K CIOTy MoAyns. MaccuB nox Ha3Banue monyits ModuleName (He menee 6 CHMBOJIOB
IUTIOC TIPU3HAK KOHIIA CTPOKHU ‘\0’, T.e. HyJIeBO# 0aiT) T0JKEH OBITh 3apaHee ONpe/IeieH.

PeKOMEH/IOBaHHYIO TIOCIIEOBATEIFHOCTh BBI30OBOB HHTEpheEWCHbIX (QyHKImA cm. § 4.1.
"Obiyne npuHumrbl paboTsl ¢ MOgy/iem”.

IlepenaBaemble mapamMeTphbl:
e ModuleName — Bo3Bpamaercsi cTpoka, He MeHee 6 CHMBOJIOB, C Ha3BaHHEM MOAYJIs (B HalleM
cirydae 3To J0JDKHA ObITh cTpoka “E1407).

Bo3Bpamaemoe 3Ha4YeHue: TRUE — dbyHKIMS yCIIENTHO BHIMOIHEHA;
FALSE — ¢yHKk1us BBIITOJIHEHA € OLIMOKOA.

4.4.7. [lonyqdeHmne ckopoctv pabotel MOJY/IS

®opmar: BOOL GetUsbSpeed(BYTE * const UshSpeed)

Ha3nauenue:
JanHast pyHKIHS MO3BOJISIET OMPECIINTh, Ha Kakoi ckopocty mmHa USB paboraeT ¢ Momysem.

IepenaBaemMbie mapaMeTphI:

e UsbSpeed — Bo3Bpaiiaemoe 3Ha4eHHE 3TOW IEPEMEHHON MOKET MPHHUMATH CJICIyOIIEe:
v' 0 — moxayins paboraer ¢ USB mmnoii B pesxume Full-Speed Mode (12 MbuT/c)
v' 1 — moayns padoraer ¢ USB mmnoii B pexxume High-Speed Mode (480 M6ut/c).

Bo3BpamaemMoe 3HaueHHe: TRUE — dbyHKIMS yCIIenTHO BHIMOTHEHA;
FALSE — ¢pyHKuus BBIITOHEHA € OLMIMOKOA.
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4.4.8. [losryq4eHne geckpurnTopa yCTporcTBa

®dopmar: HANDLE GetModuleHandle(void)

Ha3znauenmne:
JanHas (GyHKOMS 103BOJIsieT monyunTh jAeckpunrop (handle) wucmons3yemMoro Momysist
E14-140.

IlepenaBaemble mapaMeTphl: HET

Bo3BpamaemMoe 3HaueHHe: B cnydae ycnexa — neckpunrop monyis E14-140;
B nnpotuBHoM ciyuae — INVALID_HANDLE_VALUE.

4.4.9. [lony4deHne onmcaHms OLLMOOK BbIrOSIHEHUS QyHKLMA

®opmar: int GetLastErrorString(LPTSTR IpBuffer, DWORD nSize) (Bepcus 2.1)
BOOL GetLastErrorinfo(LAST_ERROR_INFO_LUSBAPI * const LastErrorinfo)
(c Bepcuu 3.0)

Ha3nauenue:

Ecnmu B mpomuecce pabotel ¢ 6ubnmmorekoit Lusbapi kakas-HUOyAb MHTEpQeiicHas (QyHKIH
MITaTHOH OMOJIMOTEKH BepHYJa OMHUOKY, TO TOJNIbKO HENOCPEACTBEHHO IMOCJE ITOrO C MOMOIIBIO
BbI30Ba JaHHOW WHTEP(HEHCHON PYHKIIMM MOXKHO IMOJYYUTh KPATKOE TOJIKOBAHUE IPOU3OIICIIIEIO
coos. !l'BHumaHwme!!! Jlannas uarepdeiicHas pyHKIUS HE BBIOIHIET KIacCU(UKAIIUIO OMIHOOK
st uaTepdericon hyukuun ReadData(). T.k. sta GyHKUUS (aKTHUECKH SBISIETCS CIEIMKOM CO
crangaptaoir Windows API ¢yukiuu ReadFile(), To s BeIsBIeHUS OMIMOOK CIIEAYET MOJIb30BaTh-
csl kiaccudukanueit omubok, npucymiei cucreme Windows.

ITepenaBaembie mapamMeTphbl:
e LastErrorinfo — ykasarens Ha crpykrypy Ttuna LAST_ERROR_INFO_LUSBAPI, B xortopoii
BO3BpAIIIAETCsl KPATKOE OMHCAHKUE U HOMEP TOCICIHEH OMIMOKH.

Bo3Bpamaemoe 3Ha4YeHue: TRUE — dbyHKIMS yCTIENTHO BBIMOTHEHA;
FALSE — ¢yHKk1us BBIIOJIHEHA € OIIMOKOA.
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4.5. @yukyuu 0aa pavomor ¢c AL{IT

Wutepdeiicubie QyHKIMHM TAaTHON OMOMMOTEKM Lusbapi MO3BOJSIOT peain30BBIBATH PAa3HOOO-
pasHble anropuTMbl padboTsel Moxyist E14-140 ¢ AIIIL. Ho OCHOBHBIM peXUMOM paOOThI MO SIBIISICT-
s, KOHEYHO JK€, HEMPEPBIBHBIN nomokoswiii coop nanubix ¢ AILIIl. A BooOIIe MOyJb, C TOUKH 3pEHUS
cocrosiaust ALITL, MOXeT HaXOAUTHCS Kak Obl B IBYX PEKUMAaxX:

1. pexum “nokos”;
2. TIOTOKOBEIH, T.€. nepmarenmusiti, cOop manubix ¢ ALIIL

®Oyukuus  START_ADC() no3Bossier mepeBOAUTH MOAYJIb BO BTOPOE€ W3 JTHX COCTOSIHUM, a
STOP_ADC() — B nepsoe. IIpex e ueM 3aycTUTh MOAY/Ib Ha cOop ganubx ¢ AL, HE06X0MMO B He-
ro nepeaarh Bce Tpedyembie mapameTpbl pynkimonupoanust ALIL: Tun cuHxpoHu3anuu, yactora pado-
o1 AL, ynpasistromyro TabauIy 1 T.7. DTy ONEparuio MOKHO OCYIIECTBUTH C TOMOIIBIO HHTEpdeiic-
noit pyukuu SET_ADC PARS(). Tlocie 310oro, B NPUHLIMIIE, MOXKHO 3allyCKaTh MOIYJIb Ha cOOp JaH-
HBIX, BRIOJHUB Qyukuuio START_ADC(). Jins ussineueHus u3 Moayis yxe monydeHHsix ¢ AL gan-
HBIX ClieyeT nosib3oBatbes (ynkiuen ReadData(). Tpu stom byukums ReadData() moxer BBIIOIN-
HATHCS KaK B CUHXPOHHOM, TaK U B ACUHXPOHHOM PEKUIMAX.

Jns noseitenust HaaéxkHocTH coopa gaHHbIX ¢ AL, 3TH OTCYETHI MOMeEmaTCs BO BHYTPEHHUN
mukinaeckuii FIFO 6ydep moayis, pasmep kotoporo cocrarisier 32 KCNoBa. 1o COOTBETCTBYET MPO-
MEXYTKY BpEMEHH cOopa JaHHBIX, paBHOMY ~327 MC mpu uacrore auckperusaipu ALl 100 klu.
[Mpunoxenne mMoxer nonydarh orcuérel AL u3 FIFO Oydepa moayns npu nomomy Gyukiuu Read-
Data().

[Ipocroii mpumep npumMeHeHus: uHTepdeiicHbx QyHkuud 1t pabotel ¢ ALl MoxxHO HaiiTH B Au-
pekropun \E14-140\Example\.

N'BHumanume!!! Ha gacrorax c6opa mannsix 6onbimux 20 KL BenegacTBre GOMBIION 3arpyKEHHO-
CTH YIPABISIIOIIETO MHKPOKOHTPOJIEpa MOIYJsS MapajuleNbHBIE MPOIECChl OOpalieHus] K MOIYII0
E14-140, Takue Kak 3ampochl MO YIPaBICHUIO JUHUSIMU IU(PPOBOrO BBOJA/BBIBOJA, UTCHHE/3ANUCh
nosib3oBarenbekoro [1I13Y, BeicraBnenue 3Hauennii Ha kaHanax LIAIT u T.1., MOTyT IpUBOIUTH K MOTe-
psM B noiny4yaembIx faHHbIX ALIIT.

4.5.1. Koppexkrtmposka gaHHbIx ALITT

CXeMOTeXHHUKa U MCIOJIb30BaHHBIE KOMIIOHEHTHI 00ECIIEYMBAIOT JTMHEHHOCTh MEepeaTOuHON Xapak-
tepuctuku Tpakta ALl momxyns E14-140. OgHako Ha ceeoduswHuil 1eHL MOJTYIh HE YMEET TPOU3BO-
JIMTh aBTOMAaTUYECKYI0 KOPPEKTHPOBKY cobupaeMbix ¢ ALIIl maHHBIX. DTO MPUBOAUT K TOMY, YTO BXOJ-
Hble nokazanust ALIl MoryT WMeTh HEKOTOpOE CMEIlleHHE HYJs M HEeTOYHOCTh B Iepelnade Macmrada.
[TosTomMy Ha ypoBHE NMPHIOKEHHsSI HEOOX0IMMa pean3anus BCei STOH HYAHOW 3a/1aui IO KOPPEKTHPOB-
ke nanHeix AL 3ato Gnaromapst mporpaMMHOM KOpPpEKLHH JaHHBIX Ha MOJyJE MOJIHOCTbIO OTCYTCT-
BYIOT KaKHe-THOO TOACTPOCYHBIE PE3UCTOPHI, YTO TIO3BOJISET YIYUIIUTh IIYMOBBIE XapaKTEPUCTUKUA MO-
JyJIsL ¥ YBEJTMUUTD UX HaJEKHOCTb.

B kauecTBe KOppEKTUPOBOYHBIX KOI((UIIMEHTOB BIIOJIHE MOKHO HCIOJIB30BaTh KaK WmamHsle, Tak
Y CBOM COOCTBEHHBIE, T.€. N01b308AMENbCKIUE.

Tlonv306amensvckue KOPPEKTHPOBOYHBIE KO3 DUIIMEHTHI MOTYT OBITH MCIIOIB30BAaHBI, HAIPUMED, IS
1eNeil KOMITEHCAIMH TTOTPEITHOCTEH 1IeTI0T0 U3MEPHUTEIHHOTO TPaKTa KaKoro-HHOYIb CTeH 1A, COCTaBHOM
94acThI0 KOTOPOTO BIOJHE MOKET cIyXUTh Moaynb E14-140. [Ipu sToM BCsi OTBETCTBEHHOCTH 3a (hop-
MHUPOBAHHE W KOPPEKTHOE MPUMEHEHHE 101b308AMeNbCKUX KOPPEKTUPOBOYHBIX KOI(D(UITMESHTOB TTOTHO-
CTBIO JIOKUTCS Ha TUICYH KOHEYHOTO MOJIb30BATEIIS.

IIImamnoeie xoppekTHPOBOUHbIE K03(dummenTs! pacrnonaratorcs B momsx Adc.OffsetCalibration[] u
Adc.ScaleCalibration[] crtpykrypsr ciyxeonoit undopmammu MODULE_ DESCRIPTION_E140. Bces
ciy:xeOHass MH(opMaIus COBMECTHO ¢ KOPPEKTUPOBOUYHBIMU KOA(PPHUIIMEHTAMH 3aIIUCHIBACTCS B MOJYJIb
Ha dTane npu ero Hanaake B 3AO “A-Kapa”. [Tons kodoppUIMEeHTOB NpeCTaBIsSIOT OO0 MaCCHBBI
tuna double. lns momynst E14-140 B KakIOM M3 3THX MACCHBOB HCIOJB3YIOTCS TOJBKO IE€PBBIC
ADC CALIBR COEFS _QUANTITY _E140 snemenros. Maccus Adc.OffsetCalibration comepsxut koad-
(bHUIMEHTHI 111 KOPPEKTUPOBKK CMeleHue HyIs, a maccuB Adc.ScaleCalibration — mist KoppekTHPOBKH
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macmTaba. Ecnu B /10rmdyeckom HoMeEpe KaHasa AL/T wunexc kosdduimreHTa yCHICHUS paBeH i, TO
KOPPEKTHUPOBOYHBIE KOA(P(PUIIEHTHI 3TOTO JJIOTHYECKOTO KaHajla MOTYT OBITh IOJIyY€HBI CIEIYIOIUM 00-
pazom:

® CMCIICHHUE! Adc.OffsetCalibration[i];

e MacmTao: Adc.ScaleCalibration[i].

B o6mem Buze nporneaypa kKoppektupoku oTrcuétoB ALl BeimomHseTCs 110 cienyromieit hopmyIe:
Y = (X+A)*B,

rae: X — HekoppektupoBanHble qanHble AL [B oTcuérax AL,

Y — ckoppextupoBanHubie nanubie AL [B orcuérax ALIIT],

A — ko durment cmenienus Hyis [B orcuérax AL,

B — xoa¢dpunment macmrada [Ge3pa3mMepHbIit].

Hanpumep, myctb co Broporo kanana ALIIl, HacTpoeHHOrO Ha BXOAHOM auana3oH +2.5 B (unnekc
koo dunmenta yeunenus pasen 1 wiu ADC INPUT_RANGE_2500mV_E140), nonydeHsl Cleayroime
nannbie: X1 = 1000, X2 =-1000 u X3 = 0. Torga ko3pGUIHEHTH U CKOPPEKTUPOBAHHBIC IaHHBIC
MO>KHO MPEACTaBUThH TaK:

e A = Adc.OffsetCalibration[1];

e B = Adc.ScaleCalibration[1];

e Y1 = (A+1000)*B, Y2 = (A-1000)*B, Y3 = A*B.

4.5.2. 3aryck AL

®opmar: BOOL START_ADC(void)

Hasna4yenue:

HNannas pyHkuus 3amyckaeT Moayinb E14-140 Ha HenpepbIBHBIN 1nomoKkogwltl cOOp TaHHBIX
¢ ALIL ITepex n00bIM 3amycKoM cOopa TaHHBIX HACTOATENIbHO PEKOMEHIYETCsI BBIMOIHAThH (PYHK-
o STOP_ADC(). Tlepen HawyanoMm cGopa MOXHO YCTaHOBHTH TpeOyeMble TapaMeTpbl paboThl
AIIII, KoTOpBIE TIEPENAOTCS B MOAYIIb € TOMOIIbI0 uHTepdeiicuoi Gpyukimu SET_ADC PARS().
W3Bneuenne u3 momayns yxe coopanHbix ¢ ALIT gaHHBIX MOKHO OCYILIECTBIISITH C IMOMOIIBIO HH-
tepdeiicuoit pynkunu ReadData().

IlepenaBaemble mapaMeTpbl: HET

Bo3spamaemoe 3HaueHue: TRUE — ¢yHKIMA ycnenHo BbIIOIHEHA,;
FALSE — ¢yHKIus BBIITOTHEHA € OIIHOKOA.

4.5.3. OcraHos ALJT

®dopmar: BOOL STOP_ADC(void)

Hasnauyenue:

JanHas ¢pyHKIMS ocTaHaBiuBaeT B Moayie E14-140 mexanmu3m cOopa manubix ¢ ALIL. Tlo-
IYTHO 3Ta (QPYHKIUS ‘npueooum 6 4yecmeo’ OCHOBHYIO IPOrpaMMy MHUKPOKOHTpPOJUIEpa MOAYIS, a
TaKXe cOpachIBaeT MCIOJIb3YeMbIi KaHal niepeaaydn nanHbiX mo USB mmnae. [ToaTomy HACTOATE b-

HO peKOMEHIyeTCsl MPUMEHSTh 3Ty QYHKIUIO MEPES KaKIbIM 3aIyCKOM cOopa JaHHBIX (YHKIIHEH
START_ADC().

IlepenaBaembie mnapamMeTpbl: HET

Bo3BpamaemMoe 3HaueHHe: TRUE — dbyHKIMS yCIIENTHO BBIMOTHEHA;
FALSE — ¢pyHKuus BBIITOHEHA € OLMIMOKOA.
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4.5.4. YcraHoBka riapametpoB paborel AL

®opmar:  bool FILL_ADC_PARS(ADC_PARS_E140 *am) (Bepens 2.1)
BOOL  SET_ADC_PARS(ADC_PARS_E140 * const AdcPars)  (c Bepenu 3.0)

Hasznauyenue:

Hannas pyaxuust nepenaer B E14-140 Bcro HeoOxonumyro HH(POpMAIUIO, KOTOPast HCIIOJIb3Y-
€TCsl MOJIYJIEM JIJIsi OpTaHU3aluU 33aJaHHOTO pexunma coopa ganabix ¢ ALIL Bcro myxHYyI0 uHbOP-
MallMI0 OMUChIBaeMas nHTepQericHas QYHKIUS U3BJICKAET U3 MOJICH Mepe1aBacMOi CTPYKTYphI THIIA
ADC _PARS E140. CobctBeHHO, HCITONB30BaHKE MOAYJIEM MMEHHO »Toi mepemaHHON uHpOpMa-
UMM HauyuHaeTcs TOJSIbKO mocie BoimonHeHus uHTepdeiicnon ¢yukuuun START_ADC(). Taxxe
KpaiiHe HE PEKOMEHIYeTCsl BBI3BIBATH OTY (YHKIMIO COOCTBEHHO B mporecce cOopa naHHbIX. EE
cienyer MIPUMCHATH TONbKO mnocje BBITIIOJIHCHUS byHKIIH
STOP_ADC(E:\PLATY\USB\Lusbapi\E14-140\DOC\PLATYUSBLusbapiE14-440DOCDoc" I.

Omnucanue crpykrypsl ADC PARS E140 npuseneno panee B § 4.3.2. "CrpykTypa

ADC PARS E140” a Ha3zHaueHUE OTHEIBHBIX €€ I0JIEH OMMCAHO HIKE.

e Tlone AdcPars-> ClkSource. 3anuce. Momymo E14-140 mis paGotsr AIIT TpeGyercst Hannuue
aImapaTHeIX MAKMOBbIX UMNYIbCO6. 3HAUYCHUE TAHHOTO TIOJISI OTPEIEIIsieT HCTOYHHK (HOPMHPO-
BaHWsS OTHX HMIYIbCOB. JTO TMOJ€ MOXET NPHHMMATh OJHO U3 [BYX 3HAYCHHI
or 0 mo 1, TaKXX€ MOXXHO HOJb30BaThCsI KOHCTAHTaMU UCTOYHUKEG TaKTOBbIX UMI1Y/IbCOB.
CMbICIIOBast HArPy3Ka 3HAYEHHUI ITOTO MOJIS MPEICTABICHA B TAOIUIIE HUKE:

3Hayenue KoncTanra Haznauenue

Buympennue maxkmoewvie umnynwvcor AL 1lpu
3TOM MAKMOGble UMNYIbCbl ANMAPATHO TE€HEpH-
PYIOTCS TpU IOMOIIM TaiimMepa, BCTPOEHHOTIO B
MUKPOKOHTpOJUIEp MOAysl. Takxke, B 3TOM pexu-
0 INT_ADC_CLOCK_E140 | Me MOXHO HAaCTpPOUTb MOAYNIb Ha TPaHCIIALHUIO
TUX makmoswvix umnyibcog ALl Ha nTUHUIO BBO-
na-BbiBoga SYN nudpoBoro paszpéma MoOIyss.
[Togpo6HOCTH CMOTpU B  ONUCAHUM  TIOJIA
AdcPars->EnableClkOutput.

Buewnue maxkmoewvie umnynvcoet AI[Il. B stom
PEXKUME HUCIIOJIB3YCETCA BHEIIHUN HCTOYHUK MaK-

1 EXT_ADC_CLOCK_E140 | mosvix umnynvcoe AL, KoTOpbIN MOAKIIOYAETCS
K JiuHAA BBOa-BbIBosIa SYN mudpoBoro pazpéma
MOJTYJIS.

> INVALID_ADC_ HenpaBunpHbld THUI WCTOYHUKA MAKMOBLIX UM-

CLOCK _E140 | nyascos ALIL

e Tlome AdcPars->EnableClkOutput. 3amucs. Momyns E14-140 mno3BonisieT OCYHIECTBISATH
TpaHCIALUI0 makmogvix umnyivcoe ALl Ha nuHUIO BBoAa-BeiBoAa SYN mudpoBoro paspéma.
JlaHHOE T0JIe UMEET 3HA4YEHHE TOJBKO MPH BHYTPEHHUX maxkmoguix umnyavcax AL, korma mo-
ne AdcPars->ClkSource pasro nymo. MHaue 3HaYeHHe JAHHOTO TI0JIsl UTHOPUpYeTcs. JlaHHOe
MoJie OTpeNeNsieT, Hy)KHA JIU mpancisayus maxkmosvix umnyivcoe ALl Ha nndpoBoil pazbém
MOTYJISI. 3t0 noJje MOJKET MIPUHUMATD OJTHO u3 TBYX 3HAYCHUH
or 0 o 1, TaK’K€ MOXXHO INOJB30BAaTbCA KOHCTAHTAMU TPAHC/IALUWN TaKTOBbIX VWMIY/IbCOB.
CMbIcToBast Harpy3ka 3Ha4eHUH 3TOTO IOJIS TIPECTABIICHA B TAOIIUIIE HUXKE:
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3HaueHue Koncranra Hazuauenue

3anpemumov mpanciauulo MaKmoevix UMRYJib-
coé AI[II Tlpu stom nuHUS BBOJa-BhiBoga SYN
udpoBoro pazpéma OyJIeT HaXOJIUTHCS B TPETh-
eM, 8blCOKOUMNEOAHCHOM, COCTOSTHHH.

ADC_CLOCK_TRANS_
0 DIS-
ABLED_E140

Paspemumb MPAHRCAAUYUIO MAKMOBBIX UMNY/1b-

ADC_CLOCK_TRANS_ coe AIIL. 1lpu stom maxmossie umnynvcor AL,

1 ENABLED E140 | FCHEPHPYeMbIE TailMEPOM MHMKPOKOHTpOILIEpa,
- OyIyT TpaHCIMPOBATHCS HA JIMHUIO BBOJA-BBIBO/IA

SYN nudposoro pazpéma MoIyIIs.
5 INVALID_ADC_ HenpaBunbHOE 3HaUYCHUE TPAHCISALMHU MAKMOBHIX

CLOCK_TRANS E140 | umnyavcoe ALIL.

e Tlone AdcPars->InputMode. 3anuce. 3HayeHre JAHHOTO MOJISE MOKET 33/1aBaTh Pa3JInYHbIE BHU-
JIbl CHHXPOHU3aIMU BBoJa AaHHbIX ¢ ALIIl. DTo mosie MOXeT MPUHUMATH OJJHO U3 YETHIPEX 3Ha-
yennii ot 0 10 3, Tak:Ke MOXKHO IOJIL30BATLCS KOHCTAHTAMU CUMHXPOHU3ALMN BBOAE. CMbl-
CJIOBAsi HArpy3Ka 3HAYCHU ATOTO MOJIs IPE/ICTABIICHA B TAOJIUIIEC HIKE:

3HaueHue Koucranra Hazuauenue

Omcymcmeue cunxponuzayuu 6600a. CO6op
naHHbix ¢ ALl Moxyne HaumHaeT HENOCPencT-
BEHHO nociie BBITTOJIHECHUS byHKIIUN

START_ADC()

0 NO_SYNC_E140

Hugposas cunxponusayus nauana esooa. He-
MOCPEACTBEHHO TIOCNIE BBHITIOTHEHUS (QYHKIUU
START_ADC() monynb nepexomuT B COCTOSHHE
OKUJAHHS TPHUXOJa OTPULIATEIHHOTO Tepernaja
1 TTL_START_SYNC_E140 (—U) y TTJI-COBMECTUMOTO OJWHOYHOTO HWM-
nynasca Ha Bxoje INT anamoroBoro pazbéma.
JUTUTETFHOCTh ATOTO CHHXPOUMITYJIbCA JIOJDKHA
oeite He MeHee 100 HC. Tonbko mMOCTE 3TOro MO-
TyJb TIPUCTYTIAET K COOPY AaHHBIX.

Hugposas nokadposas cunxponuzauus 66004a.
HenocpencTBeHHO mocie BBIMONHEHUS (HYHKIIUN
START_ADC() monynb nepexoauT B COCTOSHHE
OXUJAHHS TPUXOJa OTPUILIATEIHHOTO Tepernaa
(—U) y TTJI-cOBMECTUMOTO OJWHOYHOTO M-
nynabca Ha Bxoje INT anamoroBoro paznéma.
JUTTENBHOCTh ATOTO CHUHXPOHMMITYJIBCA JIOJDKHA
obiTh He Menee 100 HC. TTocie mpuxona ykaszaH-
HOTO CHHXPOHMMITYJIbCA MOJYJb COOMpAeT OTCUé-
TBI TOJTIbKO OJTHOTO Kaapa. Bo Bpems BBoaa Kajpa
JTAHHBIX BCs akTUBHOCTH HA JuHUU INT urnopu-
pyercs. Tonapko mocne okoHYaHUs cOopa TeKyllie-
ro KaJipa JaHHBIX OKUAAETCS MPUXO] CICTYIOIIe-
IO UMITYJIbCAa CHHXPOHU3ALIUU U T.JI.

2 TTL_KADR_SYNC_E140
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AHnanozoeaa CUHXpOHU3AUUA HAYANA 66004.
HenocpeacTBeHHO Tocie BBIMOJHEHUS (DYHKIIUN
START_ADC() monynb nepexomuT B COCTOSHHE
OKMJAHUS BBITIOJHEHUS] YCJIOBUH aHAJIOTOBOMU
CUHXpOHM3aIMH. MOJynb HauyuHAET coOupaTh
nmagaeie ¢ AL TONbKO mociie BEIITIOJHEHUS 3a-
JAHHBIX COOTHOLIEHUN MEXAY IMOJTy4aeMbIM 3Ha-
YEHHUEM C 33JJaHHOr0 AaHAJIOTOBOT'O CHMHXpOKaHaja
Y 33JlaHHBIM TMOPOTOBBIM 3HaueHueMm. llpu stom
YCJIOBUS aAHAJOTOBOM CHHXPOHHU3ALlMU BBOJA
JAHHBIX 3a/Ial0TCA dYepe3 IOCPEJCTBO TOJIeH
AdcPars->SynchroAdType, AdcPars->Synchro
AdMode, AdcPars->SynchroAdChannel u
AdcPars->SynchroAdPo-rog.

3 ANALOG_SYNC_E140

4 INVALID_SYNC_E140 HenpaBunbHast cHHXpOHHM3aLMs BBO/Ia JAHHBIX.

e Ilona AdcPars->SynchroAdType, AdcPars->SynchroAdMode, AdcPars->SynchroAdChan-
nel, AdcPars->SynchroAdPorog. 3anuck. DTi 1Mojst HCIOIB3YIOTCS HCKITIOUUTEIBLHO TIPH aHa-
JIOrOBOM CHHXPOHHM3ALMK BBOJA JaHHLIX. [IpH DTOM pa3ivyHbIE MOMEHTHI CTapTa aHAJIOrOBOM
CHHXPOHM3AIIUH IPUBEIEHBI HA CIIEYIOIEM PUCYHKE:

U,

Ecin, HaIrpumep, 3aj1aHa aHan0208as CHHXPOHH3AIHS 1o nepexoay
(AdcPars->SynchroAdType = 0) ‘crusy-seepx’ (AdcPars->SynchroAdMode = 0) npu nopo-
roBom 3HadeHnu pasBHoM AdcPars->SynchroAdPorog = Ungpor(B komax AL, To Momyns
HAa4YHET cOOMpaTh JaHHEIE TOJLKO IIOCIIE HACTYIUIEHH MOMeHTa BpeMenu ty. IIpu 3ToM ypoBeHb
BXOJHOIO CHIHaiza Ha jorudeckom cuuxpokanane AdcPars->SynchroAdChannel mepeceuer
MIOPOTOBYIO JINHUIO B HANpPaBIEHUU ‘CHU3Y-86epX’. AHAJIOTMYHO, €CIIU 33JaH Nepexon ‘ceepxy-
enu3’ (AdcPars->SynchroAdMode = 0), To crapt Hauano c60pa HACTYIUT B MOMEHT BPEMEHU
t,, Korjaa ypoBeHb BXOJHOTO CHI'HAJIA Ha CHHXPOKaHaJIe [epeceyeT MOPOroBYIO JIMHHIO B HAIIPaB-
JIEHHU CBEpXy BHU3. ECIM K€ anano206as CUHXPOHM3ALMUS 3aJa€TCs 1O YPOBHIO
(AdcPars->SynchroAdType = 0), To c6op MOIyIEM HaHHLIX HAYHETCA B TOT MOMEHT, KOTZa
YpOBEHb  BXOJHOIO  CHIHAla  HAa  CHHXpOKaHaje  OKaXeTcss  Jub0  BBIIIE
(AdcPars->SynchroAdMode = 0), mu6o mmxe (AdcPars->SynchroAdMode # 0) moporosoii
sHAA Ungpor.

Bce BbIlIecKa3saHHOE OTHOCHTEIBHO AHAIOTOBOM CHHXPOHM3AIMU BBOAA IaHHBIX MOKHO
KPATKO CBECTH K CIEAYIOLIEMY:
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nosie AdcPars->SynchroAdType mMoxer npuHMMAaTh CAEAYIONIME 3HAYECHHS:
v" AdcPars->SynchroAdType = 0 — ananoroBasi CHHXpOHHU3AIHSI 10 YPOBHIO,
v AdcPars->SynchroAdType # 0 — ananorosast CHHXpOHH3ALHS [10 MIEPEXOAY;
nosie AdcPars->SynchroAdMode moskeT npuHUMATh CIIEAYIOIIUE 3HAYCHHSL:
v" ipu AdcPars->SynchroAdMode = 0:

—  aHaJIOroBas CHHXPOHMU3ALMS 110 YPOBHIO — ‘gbiiue’,

—  aHaJIOroBas CHHXPOHM3ALKUS 110 MEPEXOLY — ‘CHU3Y-66epX’,
v" npu AdcPars->SynchroAdMode = O:

—  aHaJoroBas CHHXPOHHU3AIUS 10 YPOBHIO — ‘Hudice’,

—  aHaJIOroBas CHHXPOHU3AIKS [0 MEPEXOAy — ‘céepxy-6Hu3’;
° mnone AdcPars->SynchroAdChannel — norudeckuii Homep curxpokanana AIIIT;
° none AdcPars->SynchroAdPorog — noporosoe 3nauenue B kogax ALII;

e Ilone AdcPars->ChannelsQuantity. 3anucs—Yrenue. Jlannoe mone 3a1aéT KOIMYECTBO aKTHB-
HBIX Jl02U4ecKux Kananoe B ynpasiswomiei tabaune ControlTable. T.e. Mmoayns npu cO6ope naH-
ueix ¢ AL Gyner ucmonb3oBate nepseie AdcPars->ChannelsQuantity snementoB maccusa
AdcPars->ControlTable. IlpenensHbiM 3HaueHHEM I JAHHOTO IIOJS SBISETCS BEIMYMHA

MAX_CONTROL_TABLE _LENGTH_E140.

e Ilone AdcPars->ControlTable[]. 3anuce. {annoe moine ssasercs maccusoM tuna WORD. Ono
3amaéT ynpasistonyo Tabmuiy ControlTable. T.e. Tor MaccuB roeuueckux Kananoe, KOTOPbIiA
OyzeT uCrosb30BaThes MoaylieMm npu padore ¢ AL st 3amaHus HUKIMYECKOW MOcCieaoBa-
TETBHOCTU OTCUYETOB C BXOAHBIX aHAJIOTOBBIX KaHAJIOB.

e Ilons AdcPars->AdcRate u AdcPars->InterKadrDelay. 3anucs—Yrenue. Jlanusie moss ume-
10T CHJIY TOJIBKO IMPU HCIIOIB30BAHHKM MOJYJIEM BHYTPCHHHUX MAKMOBHIX UMNYIbCOS, YTO OIpe-
nensiercs nonem AdcPars->ClkSource. Tlpu stom none AdcPars->InterKadrDelay we npunu-
MaeTcsi B paCCMOTPEHUE MPH UCIOJIb30BAHUU NOKAOPOBOU CUHXPOHUZAYUU 6600d, KOTOPAs MO-
XKeT 3a1aBarbes nojem AdcPars->InputMode. Tlpu Bxone B GYHKIMIO B JaHHBIX MOJISIX JIOJK-
HBbI COJIEp)KaThCsl TpeOyeMble BpEMEHHaIE MapaMeTphl cOopa AaHHBIX: yacToTa padoTsl AIIII
AdcRate (oOpatHasi BeIMYMHA MEJCKAHAILHOU 3aJCPKKH) M MEKKAIpOBas 3aIepiKKa
InterKadrDelay. ITpu stom AdcRate 3amaércs B xly, a InterKadrDelay — 8 mc. [locne Bei-
nonaenus ¢yHkimu SET_ADC_PARS() B 3Tux monsix HaxoasTcss PeasibHO YCTaHOBJSIEHHbIE
3HAYEHHs BEJIMYNH MEKKAHATBHON U MEXKAIPOBOH 3aepixek, MaKCUMasribHO 6/IM3Kue k u3Ha-
YaJbHO 33/1aBaCMbIM. JTO MPOUCXOJHUT BCIIEJACTBUE TOTO, YTO peayibHblie 3HaueHus AdcRate u
InterKadrDelay He siBisif0TCS HENTPEPHIBHBIMU BEIMUMHAMH, a 00pa3ylOT HEKYIO CETKY 4acTOT.
Tak, B obOmem Buae, vacrora paborel ALl ompenensiercs mo craenyroomei Gopmye:
AdcRate = Feock/2/N, rre Fgock — TakTOBas yacToTa YCTAHOBICHHOTO Ha MOJYJI€ MHKPOKOH-
tposutepa, pasuas 16000 kI'y, a N — rienmoe umcino B quanaszone ot 80 mo 65535. Tlosromy nan-
Hast QYHKIMSI IPOCTO BBIYUCIIACT OMMDKAMIIYIO K 33a7aBaeMoil quckpeTHyto BenmuunHy AdcRate,
nepenaer e€ B MoAayib B Buie Imenoro umcia N, a takke Bo3BpaiiaeT e€ 3HaYCHHE B TIOJE
AdcPars->AdcRate. Bce To ke camoe BepHO U i MexkKaaposoi 3anepxkku InterKadrDelay, ¢
TO# NHIIG pasHuilei, uto oHa 3amaercst mo dopmyne InterKadrDelay = K/AdcRate, roe K —
1esoe yrcio B auanasoHe ot 1 10 256. Ipudém 31ech UCTIONBb3yeTCs YKe OTKOPPEKTUPOBAHHAS
gesmunHa AdcRate. B urore munnmansaoe 3auenne AdcRate moxer cocrasmsats 0.122 KMy,
makcumanbHoe — 100 K'Y, Hampumep, ecnm 3agate AdcPars->AdcRate = 0, to SET_ADC _
PARS() ycTaHOBUT M BO3BPaTHT MHHHUMAIBLHO BO3MOXKHYIO BEIHYHMHY ISl JaHHOTO IO, T.C.
0.122 kl'u. Ananoruusno, eciu 3aaars AdcPars->InterKadrDelay = 0, o ¢yHkims ycraHOBUT
¥ BO3BPATUT MHUHUMAJBHO BO3MOXHYIO MEKKaIPOBYIO 3a1epkKy, T.e. 1/AdcPars->AdcRate.

e Ilone AdcPars->KadrRate. Urenune. B nannom nose Bosspainaercs yactora kagpa KardRate B
kly. Ho 3T0 10JIe MMEET CHITy TOJILKO IPH UCIIOIB30BAHUHM BHYTPEHHUX MAKMOBbIX UMNYIbCOE,
yro 3amaérca nonem AdcPars->ClkSource. Tlpu stom none AdcPars->KadrRate nens3s npu-
HHMaTh B PACCMOTPEHHE MPU HCIIOIB30BAHUH NOKAOPOBOU CUHXPOHU3AUUU 8600d, KOTOPAs! OII-
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penensiercss monem AdcPars->InputMode. KardRate paccuurtsiBaeTcst MCXO/sl U3 BEITUYMHBI
AdcPars->ChannelsQuantity, a rtaxxke yxe ckoppekrupoBanubix AdcPars->AdcRate wu
AdcPars->InterKadrDelay. IonoiHUTENBHO MPO COOTHOIIECHHS MEXKIY YIOMSHYTHIMH BBILIE
senmunaamu AdcPars->ChannelsQuantity, AdcPars->AdcRate, AdcPars->InterKadrDelay
u AdcPars->KadrRate cmorpu § 3.2.4. "Qopmar kagpa orcyeToB”.

IlepenaBaeMblie mapaMeTphbl:
e AdcPars — anpec crpykrypsl tuia ADC_PARS E140 ¢ tpebyembiMu mapameTpaMu ¢ yHKIIHOHH-
poBanust ALIL

Bo3spamaemMoe 3HaYeHHE: TRUE — ¢yHKIHS yCTIEITHO BBIOTHEHA;
FALSE — ¢yHKIMs BBITTOJTHEHA C OITMOKOIA.

4.5.5. [losyqdeHne Tekyimx napameTpoB pabots AL

®opmar:  bool GET_CUR_ADC_PARS(ADC_PARS_E140 *am) (Bepcus 2.1)
BOOL  GET_ADC_PARS(ADC_PARS_E140 * const AdcPars) (c Bepcuu 3.0)

Hasnauyenue:
HNannas QyHkius cunteiBaeT u3 Monyisi E14-140 Bcio tekymyro nH(OpMAIHIO, KOTOpas
ucnosb3yercs npu coope nanubix ¢ AL

IlepenaBaemblie mapamMeTpbi:
e AdcPars —anpec crpykrypsl tunia ADC PARS E140 ¢ nony4eHHBIMH W3 MOIYJS TEKYIMMHU
napamerpamu GpynkuuonupoBanus AL

Bo3Bpamaemoe 3HaueHue: TRUE — dbyHKIMS yCTIENTHO BBIMOTHEHA;
FALSE — ¢yHKk1us BIITOJIHEHA € OLIMOKOA.

4.5.6. [lonyqdermne maccnBa faHHbIx ¢ ALITT

®opmart: bool ReadData(SHORT *Buffer, DWORD *NumberOfWordsToRead,
LPDWORD NumberOfBytesRead,
LPOVERLAPPED Overlapped)  (Bepcus 2.1)
BOOL ReadData(I0_REQUEST_LUSBAPI * const ReadRequest) (c Bepcuu 3.0)

Ha3nauyenue:

HNannras QyHKIUSA TpeaHa3HavYeHa g u3BiedeHus u3 monyns E14-140 odepenHoit mopuwm
cobpannbix manHbix Allll. Orta dyHKOES AOHKHA HMCHOIB30BAThCS COBMECTHO C (PYHKIUSIMHU
START_ADC()n STOP_ADC().

IMonst nepenaBaemoii crpykrypsl tuna /O REQUEST LUSBAPI onpenenstor mapaMeTpsl u
TpeOyeMBIii PeKUM TOTy4YeHUs1 JaHHbIX ¢ Momynsi E14-140. Ha3nadeHus moieit 3TOM CTPYKTYpHI
IPUBE/IEHBI B TAOJINIIE HUXKE:

Hazpanwue mons Onucanue

Byghep oannvix. Urenue. Buffer npennasnaden s XpaHeHUs MOJTydaeMbIX
¢ monyinsa aaaHeix ALIIL. Tlepen ero ncmonp3oBanueM B (YHKIIMH TTPHIIOXKE-
HUE CaMo JOJKHO M03a00THTHCS O BBIIEICHUH JOCTATOYHOTO KOJI-BA MAMSITH
Buffer nox 31oT O0ydep. [lonydyennsie nanusie B Oydepe OyayT pacnoiaratbCsi Mo-
KaZIpoBO: 1B Kazp, 20t Kaap u T.1. [Ipuuém mosiokeHrne OTCYETOB B KaJpax
OyZeT coBmaaaTh C MOPSIKOM pPa3MELIEHUS COOTBETCTBYIOIIUX J102UYECKUX
kananos B ynpasisomiei tadmuie ControlTable.
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Kon-60 nepedasaemuix oannwix. 3anvcb—YUtenue. J[aHHbIN napaMeTp 3a1a€T
TO K01-Bo orcuéToB AL, KoTOpoe manHas GYHKIUS MPOCTO 00s3aHa CTpe-

ooBath ¢ Moayns. Beanunna nmapamerpa NumberOfWordsToPass nomkna

NumberOf . .

WordsToPass | HXORUTbCA B ManasoHe ot 32 10 (1024*1024), a Taxxe ObITH KpaTHOU 32.
B mpotuBHOM ciiydae paHHas QyHKIHS caMa MOJKOPPEKTUPYET BEIUYUHY
3TOrO MOJsl, ¥ MO BO3BpalleHUH U3 (QyHKUHUU B HEM OyleT HaXOAMUTHCA pe-
anbHO UCTIONB30BAaHHOE 3HAYEHUE KOJI-Ba 3aTPEOOBAHHBIX JaHHbIX.

Kon-60 nepedannwix oanneix. Urenue. B naHHOM napamerpe BO3BpaIlaeTcs
TO KosI-BO oTrcuéroB ALIII, koTOopoe naHHas (yHKLHUS pealbHO HOJIy4HiIa U3
monyns. s acunxponnozo pexuma pabOThl JaHHOW (QyHKIMU (CM. HHXKE
nose Overlapped) B sTom mapamerpe BrojHE MOKET BepHYThCs umciio O,
4TO He A6/1aemcs OIMOKON, yUUThIBasl CLIEHU(BHUKY JaHHOTO PEKUMA.

NumberOf-
WordsPassed

Cmpyxkmypa Overlapped. JlanHoe mose ompesesser, B KAKOM HUMEHHO pe-
XKUMe OyIeT BBINONHATHCS NaHHAs (QYHKIHS: CUHXPOHHOM WIH ACUHXPOH-
HOM:

e Overlapped = NULL. B stom ciiyyae oT QyHKIHU TPEOYETCA CUHXPOH-
Holll pekuM €€ BhIosHeHHs. [Ipy 3TOM (yHKIUS 4eCTHO NBITaeTCs I1MO-
JYYHUTh U3 MOAYJIS BCe 3aTpeOOBaHHBIC JaHHBIC, NPUYEM B TEUCHUE BCe-
r0 3TOT0 BpeMEHH (YHKIMS HE BO3BpAILACT YIPABJICHHUE BBI3BABLIEMY
e€ npunoxenuto. Ecnu B Teuenue Bpemern 11meOut yc (cm. Hike) Bee
TpeOyeMble JaHHBIE U3 MOJYJISI HE TIOJTyYEeHBI, TO (DYHKITHUS 3aBepIIaeTCs
Y BO3BpaIllaeT OUINOKY.

e Overlapped != NULL. B stom ciaydae oT (GyHKIHMH TpeOyeTCs acuh-
Xpounulii pexxuM e€ BoinoiHeHud. [lonpasymeBaercs, 4To 3TOMY HOJIO
NPUJIOKEHNE YK€ MPHCBOWIIO yKa3aTellb Ha 3apaHee MOATOTOBJICHHYIO
ctpykrypy tuna OVERLAPPED. B stom pexxume naHHas pyHKIUS BbI-
craBisieT cucteme, T.e. WIindows, acunxponneiii 3anpoc Ha MOTydeHUES
TpeOyeMoro Koji-Ba JaHHBIX U3 MOJYJS M Cpa3y BO3BpalllaeT yIpase-
HUE TPUIOKEHHUIO. T.e. MPOUCXOAUT KaK OBl MOJHOE IMEePEeKIIa bIBaHHe
3aJjauy 1Mo cOOPY JaHHBIX HA A0po CUCTEMBbl. Tak KaK acuHXpOHHblU 3a-
IIPOC BBINIOJIHAETCS YK€ Ha YPOBHE s0pa, TO MOKa OHO ero o0pabaTsiBa-
eT, MPUIOKEHUE BIIOJIHE MOXKET 3aHMMAaThCsl CBOMMM COOCTBEHHBIMHU
3agadamu. OKOHUAHHE K€ TEKYIIErO dCUHXPOHHO2O 3aTpPOca MPUIIOKE-
HHE MOXXHO OTCJIEXHBaTh C MOMOMIbI0 craHmapTHeix Windows API
¢byuknuii, Takux kak: WaitForSingleObject(), GetOverlappedResult()
win HasOverlappedloCompleted(). Janubie QyHKIME UCHOIB3YIOT CO-
obITHE Event, koTopsle npeaBapUTENbHO YK€ TOJKHO ObLIO OBITH Ompe-
JIeJIEHO TIPHJIOKEHHEM B COOTBETCTBYIOMIEM Tojie CTpykTyphl Over-
lapped. CoGsiTie Event akTuBHpYyeTCst CHCTEMOI 110 OKOHYaHHH cOopa
6cex 3aTpeOOBaHHBIX JaHHBIX, 3aBEpIIasi TEM CAMbIM TEKYIIUH acuw-
XpoHnHbltl 3ampoc. B psie ciiydaeB ObIBaeT MPOCTO HEOOXOIUMO Tpe-
pBaTh BBINOJHSAIOIUNCS acuHxporHblil 3anpoc. st aTol nenu u cyuie-
crByer mmratHas Windows APl ¢yukiust Cancello(). K coxanenuto,
cymiectByer 3t1a ¢pyHKims Toiabko B Windows NT mogo0HbIX cucTemax.

Overlapped

Bpemsa oxcuoanua coopa oannpix. 10 1MOJI€ TPEAHAZHAYECHO JJISI UCIIOJb-
30BaHUS TOJBKO B CUHXPOHHOM PEXUME. 3a1a€T MAKCUMaJIbHOE BPEMSs OKH-
TimeOut JaHWs BBIMOJHEHUSI CUHXPOHHO20 3alpoca Ha cOop maHHBIX B mc. Ecnu mo
HCTEUYCHUU JTOTO BPEMEHU 6cCe 3aTpeOOBAHHBIC JAHHBIC HEIOMONYUYCHBI,
(GyHKIHS 3aBEpIIacTCs M BO3BPAIIAET OMIHOKY.
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B monyne E14-140 cymectByer BHyTpennuit FIFO 6ydep ALIL pazmep koToporo cocrapisi-
er 32 KCnoBsa. Takoii Oydep HEOOXOAMM Ul YBEPEHHOTO M HaIE&KHOrO cOOpa NaHHBIX Ha Ipe-
nenbHbIX yacTotax padorer AL Tak npu gactorax cbopa mopsiaka 100 KL nepenoanenue 0yde-
pa MpoM30UIET TONBKO Yepe3 ~327 MC, 4TO SBISETCS BIIOJHE IOCTATOYHBIM MEPUOIOM BPEMECHHU
JaKe JUIs TaKo# ‘3adymuuson’ cuctembl Kak Windows.

Temneps cienyer ynoMsHyTh 0 HEKOTOPOH crieruduke, MPUCYIISH pekuMaM TaHHON (QYHKIUU:

1. Cunxponnvuii pexum. JlaHHBIA PeKUM PEKOMEHIYETCSl TIPUMEHSTh TP OpPraHU3aIMHd OJTHO-
KpaTHOro cOopa JaHHBIX, B KOTOPOM KOJMYECTBO OTCYETOB HE IPEBBIIIACT
1024*1024 =1 MCnoBa. B stom pexume ¢yukius ReadData() nomkHa BBI3BIBATHCS
TONbKO mocine ycnemnoro ucnojnenus START_ADC(), xotopoii, B NpUHLHUIE, IOJKHA
npeamectsoBath Gyukuus STOP_ADC(). Crnenyer ¢ GOINBIION OCTOPOKHOCTHIO HUCIIONIB30-
BaTh JIAHHBIA PEXUM TPH JOCTATOYHO MEUICHHBIX YaCTOTaxX cOOpa U OOJIBIIOM KOJHMYECTBE
3alpaniMBaeMbIX JaHHBIX. MHaue naHHas QyHKIUS MOXET Haloiro ‘yumu’ B cOOp NaHHBIX
U, CIICIOBATENIbHO, BEChMa JUIMTEILHOE BPEMsi HE BO3BPAIIATh YIPABICHUE MPUIOKEHHIO.
[TpumMep KOPPEKTHOTO MCIOb30BaHus (QYHKIMNA OnOmmorekn Lusbapi B cuHxponHom pe-
KMME B BHJIE KOHCOJIBHOTO TIPUJIOKEHUSI MOKHO Haiitu Ha Hamem CD-ROM B mupekropun
\E14-140\Examples\Borland C++ 5.02\ReadDataSynchro.

2. AcunxpoHmusiti pexuM. DTOT PeKUM (YHKIIMOHATHHO HAMHOTO THOYE, YeM CUHXPOHHbIU Pe-
UM ¥ €r0 PEKOMEHJ/YETCsl MCIOJIb30BaTh MPU OPraHU3allMUd HEMPEPBIBHOTO HOMOKOB020
coopa JTAHHBIX, KoTJIa KOJINYECTBO BBOJIUMBIX OTCYETOB NPEBBIIIACT
1024*1024 = 1 MCrnoB. JlaHHbIi peXHUM TO3BOJISICT OPraHU30BbIBaTh B cucreme Windows
OYepellb ACUHXPOHHBIX 3aMPOCOB. Tak MOXHO c(HOPMHPOBATH OYepENb IPEABAPUTEIBHBIX
3alpOCOB JaK€ HEMOCPEICTBEHHO Iepel 3almyckoM cOopa IaHHBIX, HO Tocie (GyHKIUH
STOP_ADC(). Takoe MCHONB30BaHHE OYEPENM 3allPOCOB IO3BOJSET PE3KO IOBBICHTH Ha-
JEKHOCTh cOopa maHHbIX. OnepanuonHas cuctema WiNdOWS He sBISIETCS, YTO HA3bIBAETCS,
cpenoit peasibHOTO BpeMeHH. [loaTomy, paboTtas B Heil, Kak 3TO 0OBIYHO OBIBAET, BCETO JIUIIh
Ha 10/1b308aMeNbCKOM YPOBHE, a HE Ha YPOBHE 50pa, HUKOT/A HENb3s ObITh MOJHOCTBHIO
YBEPEHHBIM B TOM, YTO CHCTEMa B CaMbIil HY)KHBI MOMEHT HE OTBJICYETCS Ha CBOM COOCT-
BEHHbIE HYX/IbI Ha 00JIee WIM MEHEe MPOI0DKUTENLHBIA TPOMEKYTOK BpeMeHu. Hampumep,
eciu st gactotel coopa 100 k' mocne START_ADC(), Ho niepea HayaaoM BBHIMOJHEHHS
¢Gyukuun monyuenus nanHeix ReadData() cucrema ‘zadymanacy’ Gonee uem Ha 327 MC
(uTo OBIBaET OYEHBb PEJIKO, HO BIIOJHE BO3MOXHO), TO COOM B MPUHUMAEMBIX JAHHBIX MpaK-
truecku obecreuen. Oauako eciau HemocpeacTBenno nepen START_ADC() BvictaButh
nomotsio ReadData() Heckoabko (MOKHO W OJMH) MPEABAPUTEIBHBIX 3alPOCOB, KOTOPHIC
OyayT 0TpabaThIBaThCA YK€ Ha YPOBHE s0pa CUCTEMBI, TO cO0EB HE OyIeT. ITO MPOUCXOIUT
MIOTOMY, YTO BpEMsI OTKJIMKAa Ha OTPabOTKY KaKOro-HHOYIb COOBITHs (B HAIIEM CIIydae 3TO
3ampoc) Ha ypOBHE s0pa CYIIECTBEHHO MEHBIIE, YeM Ha noab3osamensckom ypoBHe. T.o.
THoJTy4aetcs, 4to nocie BeimonHenus ¢yukipu START _ADC() y Hac yxe ecTb TOTOBBIE K
00CITy»KMBaHHUIO 3alPOChl HA YPOBHE s0pa CUCTEMbI. [IpakTHYECKH HUKAKHX 3aJepiKeK. A
TETeph, MOKa CUCTEMa BBIMOJIHACT HAIIK TPEABAPUTEIBHBIC 3aPOChI, MOXXHO HE TOPOIISCH,
10 Mepe HaJI00HOCTH, BBICTABIIATH OJJMH MJIM HECKOJBKO CICIYIOIINX 3ampocoB. BaxkHO 10-
HUMATh, YTO JUISl KAXKJI0TO BBICTABJICHHOTO B OYEPE/lb WM Y)KE€ BBITOJIHSIOIICTOCS 3ampoca y
NPWIOKEHHUsT  JIOJDKEH  CYIIECTBOBaTh  CBOM  9K3EMIUISp  CTPYKTYphl  THIIa
10 _REQUEST_LUSBAPI co cBoum nHanBUayaabHBIM cOObITHEM Event.

IlepenaBaembie mapamMeTphbli:
e ReadRequest — ctpykrypa tuna /O REQUEST LUSBAPI ¢ mapameTpamMu W3BJIE€YEHUS TOTOBBIX
nmauHbix AL u3 momymns E14-140.

Bo3BpamaemMoe 3HaueHHe: TRUE — ¢yHKIIMS ycnienTHO BBIMTOTHEHA,;
FALSE — ¢pyHKIUS BBIITOJHEHA C OMIMOKOM.
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4.5.7. BBog kagpa orcyeros ¢ AL

®dopmar: BOOL ADC_KADR(SHORT * const Data)

Ha3nauyenue:

HNannast uatepdeiicHas yHKIHS MO3BOJSET OCYIIECTBIATH BBOJ Kajapa oTcuéroB ¢ AL
MoyJisA. DTa GYHKIMS y10OHA ISl OCYIIECTBICHUS OCTaTOUHO MedieHHOo20 (opsAAKa HECKOIbKUX
JIeCATKOB /1) aCHHXPOHHOT'O BBOJA LIEJIOTO KaJpa JTAaHHBIX C TPeOYEeMBIX BXOJHBIX aHAJOTOBBIX Ka-
HanoB. Takue mapameTpsl cOopa Kajapa, Kak paspelieHue KoppekTupoBku AaHHbiX ¢ AL, konuye-
CTBO ONPAIIMBAEMBIX KaHAJIOB, yacToTa padoTsl AL u T.1., TOMKHBI IpEeIBAPUTEIBHO OBITH 3312~
HBI C OMOIIBIO [ITaTHOU MHTEep(eiicHol Qpyukimu SET_ADC PARS(). B 3aBUCHMOCTH OT pEeBHU3UH
MOJ1yJIsl KOJI-BO OIpaIIMBaeMbIX KaHAJIOB B KaJpe MOXKET ObITh He Ooiee:

e 32 nns monyns E14-140-M (Rev.'A");

o 128 s moayns E14-140-M (Rev.'B' u sbiwe).
Ipu 3ToM MH(pOPMALUA O CHHXPOHHM3ALMK BBOJA JaHHBIX HMKAK HE UCIIOIB3YETCH, T.€. IPOCTO MI-
Hopupyercs. Maccus Data HeoOX0qMMOM JIMHBI IS TOJAYYaEMBIX ¢ MOJYJIS JAHHBIX CIIEHAYET 3a-

paHee ompeneanTh. bojee MOAPOOHO CMOTPH HMCXOIHBIE TEKCTHI ITPUMEPAa W3 JTUPEKTOPHH
\E14-140\Example\Borland C++ 5.02\AdcKadr.

IlepenaBaemble mapamMeTphl:
e Data — yka3arenb Ha MAaCCUB, B KOTOPBIN CKJIAJIBIBAIOTCS MOTy4YeHHBIN Kajp orcuéToB ¢ AL

Bo3BpamaemMoe 3HaUeHHeE: TRUE — ¢yHKIUS yCIIENIHO BHIMOJIHEHA;
FALSE — ¢pyHKuus BITOIHEHA € OIIHOKOMA.

4.5.8. OgHokpatHbiv BBOg ¢ ALJT

®dopmar: BOOL ADC_SAMPLE(SHORT * const AdcData, WORD AdcChannel)

Hasnauyenue:

JlanHast pyHKIMS yCTaHaBIMBAeT 3aJaHHbIN JIOTMYECKUN KaHal U OCYIIECTBIISET €ro OJHO-
KpaTHOe aHayoro-uugpoBoe npeoOpa3oBaHue. JTa (QyHKIUS yA0OHA A OCYIIECTBJICHHUS J0CTa-
TOYHO MeO0IeHH020, TIOPAAKA HECKOIBKUX ECATKOB / 1, aCHHXPOHHOTO BBOJIa JJAHHBIX C 3a/1aBaeMo-
Boro noruueckoro kanana AT (em. § 3.2.3. Vloruyeckmi Homep kaHasna ALIT". Bonee non-
po6HO CMOTpH UCXOJHbBIE TEKCThI npuMepa u3 JUPEKTOPUU
\E14-140\Example\Borland C++ 5.02\AdcSample.

IlepenaBaemblie mapamMeTphbi:

e AdcSample — pesynprar mpeoOpa3oBaHusi 1O 3aJaHHOMY JiorMueckomy KaHamy  ALIII
AdcChannel,
e AdcChannel — tpebyemsiii moruueckuii Homep kanama AT

Bo3spamaemoe 3HaueHue: TRUE — ¢yHKIMA ycHenHo BhIIOIHEHA,;
FALSE — ¢yHKIMs BEITOHEHA ¢ ONTHOKOM.
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4.6. @ynxyuu ona pavomot c LAIl

Amnmaparypa monyns E14-140 (Rev.'A’) no3Bonser ynpaBiarh BbiBogoM Ha LIAIl TONMbKO acun-
XpOHHBIM (OZHOKpaTHBIM) 0Opa3oM. T.o. BeiBox Ha LIAII momydaercst CpaBHUTEIBHO MEIJICHHOM orepa-
nueit. Ha monyns E14-140 (Rev.'A’) no xelaHHIO MOIb30BATENsE MOXKET ObITh YCTAHOBIICH IBYX KaHAIb-
el 12™ Gurmeii LAIL. Ilpumep acuuxpoHHON paGorel ¢ I[AIl MOXHO HaiTH B JUPEKTOPHU
\E14-140\Examples\Borland C++ 5.02\DacSample.

Monyns E14-140 (Rev.'B' u Bbiie) ToMuMO acuHXpoHHOW paboTsl LIAIl obnamaer moiaHOBECHOM
anmapaTHON MOANEPKKON nomoxosozo evieooa Ha 1IAIl. Ha momyns E14-140 (Rev.'B' u Bbimie) 1o xe-
JIAHUIO TOJI30BATENs MOYKET OBITh YCTAHOBIEH ABYX KaHanbHbli 16™ Guthbii LIAIL Ilepen 3amyckoMm Imo-
TOKOBOTO BbIBoJia Ha [IAIl mpenBapuTelbHO HEOOXOAUMO TEpenaTh B MOAYJb TPeOyeMbIe MapamMeTphl
ero (yHKIMOHUpOBaHUs: yacTota padboTsl LIAII, pexum 3amycka u Bujg octanoBa LIAIL Oty oneparuio
MOYKHO BBIITOJHHTE C MOMOLIbI0 uHTepdeiicuoit pyuxuuu SET_DAC PARS(). Jlnst cOGCTBEHHO 3aIycKa
0ToK0BOro BeiBozaa Ha IIAII cienyer ucnons3oars Gpyukuuo START _DAC(). ns ‘nookauku’ B Mo-
ayib BeIBOAMMBIX Ha ITAIT gaHHbIX cliexyeT noiab3oBarbes Gpyukuuen WriteData(), npuuém BbI30B 3TOM
GyHKIMH MOKHO ocymiecTBIsTh Kak 10 START_DAC(), Tax u nocie Heé. 3aBepuieHHe TTOTOKOBOTO BbI-
Boza Ha LIAIl MOHO BBHIMOIHATE ¢ momomnipto GpyHkumu STOP_DAC(). TlpumMepsl TIOTOKOBOTO BBIBOJIA
nanueix Ha I[AIl MoxkHO Haiith B jgupekropun \EI14-140\Examples\Borland C++
5.02\WriteData.

4.6.1. Koppektvposka faHHbIx LIAIT

CxeMOTeXHHUKa U HCIOJIBb30BaHHBIE KOMIOHEHTHI 00ECIICYMBAIOT JTMHEHHOCTh TIEPEeIaTOYHON Xapak-
tepuctuku L{AIl tpakta moayns E14-140. Ognako Ha cecooHAwHull JeHb MOJIYIb HE YMEET IMPOU3BO-
JIMTh aBTOMAaTHYECKYI0 KOPPEKTHPOBKY BBHIBOAMMBIX Ha LIAIl maHHBIX. DTO MPUBOAMUT K TOMY, YTO BBI-
xoHbIe mokazanus LIAIl MoryT mMeTh HEKOTOpOE CMEIIEHUE HYJISI U HETOYHOCTH B Iepeade Macirada.
[TosTOMy Ha ypoBHE MpPUIOKEHUS HEOOXOAMMa pean3alis Bceil 3Toi HyAHOH 3a1aul IO KOPPEKTUPOB-
ke naHHbix LATIL [{ns aTux neneit npegHa3HadyeHbl COOTBETCTBYIOIMINE KaTMOPOBOUHbIE KO (OULIUEHTHI,
XpaHsmuecs B cinyxeboHoi nHpopmanuu moayns. CiyxeOHas HHPOPMAIUs COBMECTHO C HYKHBIMU KO-
> puIMeHTaMH 3anKChIBaeTCs B MOAYJb Ha dTame npu ero Hamanke B S3AO “A-Kapa”. bnaronaps
9TOMY Ha MOJyJI€ OTCYTCTBYIOT TOJCTPOCYHBIE PE3MCTOPHI, YTO YIYUIIAeT IIyMOBBIE XapaKTEPUCTHKU
MOJIyJIsl U YBEJTMUMBACT UX HAJEKHOCTb.

Camu koad¢unmentsl pacrnonararorcs B nojisx Dac.OffsetCalibration[] u Dac.ScaleCalibration[]
cTpykTypsl cinyxeoHoit unpopmaumu MODULE_DESCRIPTION_EI140. Otn nons npeacTaBisioT U3 ce-
0s1 maccubl Tuna double. JIns momyns E14-140 B kaXAOM M3 dTHX MacCHBOB HCIOJB3YIOTCS TOJBKO
nepseie DAC_CALIBR_COEFS QUANTITY _E140>nementoB. Maccus Dac.OffsetCalibration conepsxut
KO3 PUIMEHTH! i1 KOPPEKTHPOBKH CMEIeHHe HYJs mepBoro u BToporo kaHaioB LIAIl, a maccus
Dac.ScaleCalibration — s koppekTHpoBKH MaciiTaba.

Koppexrupoka manubix [{AIT npousBoautcs cienyromum oopazom: Y = (X+A)*B, rae: X — Hekop-
pextupoBannbie nanubie L{AII [B komgax LIAII], Y — ckoppektupoBannbie nanubie [{AII [B komax [IAII],
A — ko3 punment cmenienus Hyis [B konax LLAIT], B — koaddunment macimrada [6e3pa3MepHBIii].

Hanpumep, Ha BTopom kaHasne [JAIl HeoOX0aMMO BBICTaBUTh HANpPSKEHUS, COOTBETCTBYIOIIHE Cle-
nayromuM kongam [TAIT: X1 = 1000, X2 =-1000, X3 = 0. Torga k03pPUIHEHTH KOPPEKIIUN U JTaHHBIC
mis  Broporo  kanama I[AIl  moxno mpencraButh Tak: A = Dac.OffsetCalibration[1],
B = Dac.ScaleCalibration[1], Y1=(A+1000)*B, Y2=(A-1000)*B, Y3=A*B.

36 n3 50 3A0 “A-Kapn” Moaynb E14-140.



4.6.2. 3aryck rnotokoBoro BblBo4a AaHHbIX Ha LIATT

®opmar: BOOL START_DAC(void)

Ha3nauyenue:

Jlannasi GyHKIHMS 3aIlycKaeT HENpephIBHBIA nomokoawiil BeIBOJ AaHHBIX Ha LIAII Tompko mis
monyist E14-140 (Rev.'B' u Bbie). Ilepen mo0bIM 3a1myCKOM MMOTOKOBOTO BBIBOJIA HACTOSITEIHHO
pekomenayercs BoIoNHATE Gynkuuo STOP_ DAC(). Tlapamerpsl moTokoBoi pa6otsl ITAIT posmk-
HbI OBITH TPEIBAPUTEIBLHO MEpPEIaHbl B MOIYJIb C IOMOIIBI0 HHTEpDEHCHOH (yHKIMH
SET_DAC _PARS(). ‘ITookauky’ B MOIyJlb BBIBOJAUMBIX JAHHBIX MOXHO OCYIIECTBIISATH C IOMOII[BIO
unTepdeiicuoit Gpyukmu WriteData().

IlepenaBaemble mapaMeTphl: HET

Bo3Bpamaemoe 3Ha4YeHue: TRUE — ¢yHKIUS yCIIENTHO BHITIOJTHCHA,
FALSE — ¢yHKIMs BBINIOJIHEHA C OIIHOKOM.

4.6.3. OcTaHoB rMoTOKOBOIro BblBOAA AaHHbIX Ha LIATT

®dopmar: BOOL STOP_DAC(void)

Ha3nauenmue:

HNannas ¢yHkius ocraHaBnuBaeT B moayie E14-140 (Rev.'B' u Bbllie) MEXaHHU3M BBIBOJIA
nannbix Ha [{AII, a Takxke cOpachIBaeT HCIIONIL3YEeMbli KaHal nepenaun qanubix no USB mmwmne. [lo-
3TOMY BecbMa HAaCTOATENIbHO peKOMEHIyeTCsl IPUMEHSTh 3Ty QYHKIHIO NEPES KaXKIbIM 3aIlyCKOM
BBIBO/Ia MaHHbIX QyHKIMeHr START_DAC() 3anyck _evisoda_oanmwix.

IlepenaBaemble mapaMeTpbl: HET

Bo3spamaemoe 3HaueHue: TRUE — ¢yHKIMS yCTIEIIHO BBIOJIHEHA;
FALSE — ¢yHKIus BBITOJTHEHA € OIIHOKOA.

4.6.4. YcraHoBKa rapamMeTpoB rioTokoBou pabors! LIATT

®opmar: BOOL SET_DAC_PARS(DAC_PARS_E140 * const DacPars)

Ha3nauyenue:

Hannas ¢ynkuus nepenaet B Moayib E14-140 (Rev.'B' u Bbiie) BCIO HEOOXOIUMYIO HHQOP-
MaluIo, KOTOpasi UCIOJIB3YEeTCsl MOYJIeM JUIs OpTaHM3allii MOTOKOBOTO BbIBOAA NaHHBIX Ha [[ATL.
Bcio nyxHyto nHdopmanuio onuceiBaeMas uHTepdeiicHas QyHKIMs U3BIEKaeT U3 Mojeil mepesa-
Baemoii ctpykrypsl Tina DAC_PARS E140. CoOGCTBEHHO HCIIONB30BaHUE MOIYJIeM MMEHHO 3Toii
nepenaHHoi MH(opManueil HauuHaeTcs TOJIbKO TOcCie BBHITOJHEHUS WHTEPPEUCHON (yHKIUH
START_DAC(). Takxe kpaiiHe He peKOMEH/IYETCsI BBI3BIBATH OTY (QYHKIIUIO COOCTBEHHO B MPOIECCE
cbopa nauubix. EE cnenyer mpumensth TOSbKO mocrte BeimonHenus Gpyukimu STOP_DAC).

Onucanne nosneit crpykrypsl DAC PARS E140 npuseneno pamee B § 4.3.3. "CrpykTypa
DAC _PARS F140” a nasHaueHHe OTIEIBHBIX €€ TOJEeH ONUCAaHO HUKE.

e Ilone DacPars->SyncWithADC. 3amuce. JlanHoe mose 3a1aéT PeXUM CHHXPOHHOIO CTapra
AT u ITATT u mosket npuauMaTh 3Hadenus 0 wiu 1. Ecnu 9T0 mone npunumaet 3uavenue 1, To
3ammyck L{AIT 6yner cunxponusupoBas c 3amyckom ALIIL

e Tlone DacPars->SetZeroOnStop. 3amnucs. JlanHoe mose 3a1aéT THIT OCTaAHOBA TOTOKOBOW pado-
T ALIIT 11 Mmoxet npunumarts 3HaueHus 0 wim 1. Eciu 910 nosie npuHumaet 3Hadenue 1, To npu
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OCTaHOBE MOTOKOBOTrO BbiBoAA Tipu nomonu Gpyukimu STOP_DAC() ua seixone I1[AII ycrano-
sutcs 0 B.

e [lonme DacPars->DacRate. 3amucs—Urenue. [Ipu Bxoae B (QYHKIUIO AaHHOE IOJE COMEPIKUT
Tpebyemyro yactoTy pabotsl IIAIl DacRate B x/y. [locne BeinonHeHus qaHHO#M HHTEpdEcHON
(GYHKIIMM B 3TOM II0JIE€ BO3BpaIlaercs pearibHO YCTaHOBMEHHOE 3HaueHUE YacTOThI BBIBOJAA
nauHbix Ha LIATT, MaKCMManbHO 6/1M3K0E K M3HAYaabHO 3a1aBaeMO BEIUUUHE. DTO MIPOHCXO-
JUT BCJICIICTBHE TOTO, YTO peanbHble 3HaueHus DacRate He sBNstOTCS HEMpPEpHIBHON BETUYH-
HOH, a 00pa3yroT HEKYIO CETKYy 4acToT. Tak, B o0meM Buje, yactora padotsl LIAIl onpenensercs
no cienyromeii popmyie: DacRate = 200/(N+1) /'y, rue N — nenoe uucio or 0 go 7. ITosto-
My JaHHas (QYHKIUS MPOCTO BBIUUCISICT ONMKAWIIYIO K 3aJaBacMOW JHUCKPETHYIO BEITUYHHY
DacRate, nepenaer ee ko B Moayiib B Buje urcia N, a Takke Bo3Bpaliaer e€ 3HaYCHHUE B MOJIC
DacPars->DacRate. Munumansnoe 3Hadenne DacRate pasno 25 KlMW, Makcumans-
Hoe — 200 KI'u.

ITepenaBaembie mapaMeTphbl:
e DacPars — angpec crpykrypsl Tuna DAC_PARS_E140 ¢ napamerpamu notokoBoii padotsr IATL.

Bo3BpamaemMoe 3HaUeHHeE: TRUE — ¢yHKIUS yCIIENIHO BHITIOTHEHA,
FALSE — ¢pyHKuus BITOJIHEHA € OIIHOKOA.

4.6.5. [losyqdeHne Tekymx napameTpos pabots LJATT

®opmar: BOOL GET_DAC_PARS(DAC_PARS_E140 * const DacPars)

Ha3nauenue:
JlanHast yHKIMS CYUTHIBAET U3 MOAYJISI BCIO TEKYIIYI0 HHPOPMAIIHIO, KOTOPAast UCIIOJIb3YeTCs B
po1ecce MOTOKOBOM BbAauM HaHHbIX Ha [[AIL.

ITepenaBaembie mapamMeTphbl:
e DacPars —aapec crpykrypol DAC_PARS _E140 ¢ nonydeHHBIMH U3 MOJYJS TEKYLUIUMH TMapa-
MeTpamMH MOTOKOoBoH paboTs! LIATL.

Bo3Bpamaemoe 3Ha4YeHue: TRUE — dbyHKIMS yCTIENTHO BBIMOTHEHA;
FALSE — ¢yHKk1us BIITOJIHEHA € OLIMOKOA.
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4.6.6. [lepegaya maccuBa fAaHHbIx B LIATT
®dopmar: BOOL WriteData(I0_REQUEST_LUSBAPI * const WriteRequest)

Ha3nauyenue:

JlanHas GyHKOMsS OpeaHa3HaueHa JyIs MepeJadyd OYepEeJHON IMOPLUUU JaHHBIX B MOJIYJIb
E14-140 (Rev.'B' u Bbiie) Iisi UX TMOCIEAYIONIETO0 MOTOKOBOro BhiBoja Ha L[AIL. Dta yHkmus
JIOJDKHA UCIIONB30BaThcst coBMecTHO ¢ pyukumamu START _DAC()wn STOP_DAC().

ITonst mepemaBaemoii crpyktypsl tuna [0 REQUEST LUSBAPI onpenensior mapamMeTpsl H
TpeOyeMbIl peXHM Tiepenadu AaHHbIX B Moayiab E14-440. Ha3naueHus: moJsield 3TOM CTPYKTYpBI
NPUBEJICHBI B TAOJUIIC HIKE:

Hassanue mois Onucanue

bygep parHHbix. 3anuce. Buffer mpemnasnauen miust xpaHeHus
o4epeaHol mopuuu 16T GUTHBIX JaHHBIX, KOTOPhIE HEOOXOIUMO
Oymer mepecnaTh B MoAynb. Ilepen ucrnonb3oBanuem Buffer B
(YHKIIUU PUIIOKEHUE CaMO JODKHO T03a00THTHCS O BBIACICHUN
Buffer JIOCTaTOYHOTO KOJ-Ba MaMATH MoJ 3ToT Oydep. Takxke HEOOXOAH-
Mo chopmupoBath U pacnonoxuth B Buffer camm nannbie ms
LIAIL. ®opmar orcuéros it LIAIT B 6ydepe cinemyrommii: 1 ot-
Y€T IS IEPBOTO KaHaya, 12 oyt JUIsL BTOPOIo KaHaua, 2% 1yt
IS TIEPBOTO KaHaa, 2°" 0TYET [JIs BTOPOro KaHaja u T.J1.

Kosi-Bo riepesaBaembix fgaHHbIX. 3anucb—Urenue. JaHHbBIN ma-
pameTp 3a1a€t To Kos-Bo oTcuéroB LIAIl, koTopoe nanHas QyHK-
IKs MPOCTO 00s3aHa TmepenaTh B MOAyNb. BenuuwmHa mapametpa
NumberOfWordsToPass nomxna naxomurcs B quanasose ot 256
1o (1024*1024), a Taxxe ObITh KpaTHOU 256. B mpoTHBHOM ci1y-
yae JaHHasg QYHKIHs cama MOJKOPPEKTUPYET BEIUYHUHY 3TOTO TO-
JIs, ¥ TIO BO3BpANICHUH W3 PYHKIMH B HEM OyIeT HAXOIUTHCS pe-
AIbHO UCTIONB30BAHHOE 3HAYEHHE KOJI-Ba Mepe1aBaeMbIX JaHHBIX.

NumberOfWordsToPass

Kos-Bo niepegaHHbixX AaHHblIx. Ytenue. B manHOM mapamerpe
BO3Bpaliaercs To Koyi-Bo orcuétoB L[AIl, kotopoe nanHas pyHK-
s peanbHo nepenana B Moaynb. i acunxponnozo pexuma pa-
0otsl manHoi (ynkiuu (cM. Huke moie Overlapped) B sTom ma-
pameTpe BIIOJIHE MOXeT BepHyTh uucio O, 4rto ue ssnsemcs
OLIMOKOH, yUUTHIBas crielu(UKY JaHHOTO PEKUMa.

NumberOfWordsPassed

Crpyktypa Overlapped. ]Jlannoe Tmoje OIpeaeNsieT, B KakoM
UMEHHO PEXHUME OYIET BBIOIHATHCSA JaHHAS OYHKIUS: CUHXPOH-
HOM VI ACUHXPOHHOM:

e Overlapped = NULL. B stom citydae ot ¢yHKuuu Tpedyercs
CUHXpOHHbLU pexuM e€ BbiNoHeHus. [Ipu aTom GyHKIMS Ye-
CTHO TIBITAETCS Mepeciiath B MOIYJb BCe TpeOyeMble TaHHbIE,

Overlapped npuuéM B TEYEHHWE BCETO ITOTO BPEMEHHU (DYHKIMSI HE BO3-
Bpall[aeT yrpaBjeHHe BbI3BaBIIeMy € mpuioxeHuto. Eciu B
teuenrne Bpemenn 1iMmeOut mc (cMm. HUKeE) Bee TpeOyembie
JIaHHBIC B MOJIYJIb HE MEPEIaHbl, TO (QYHKIHMS 3aBEpIIacTCs U
BO3BpAIlaeT OMMOKY.

e Overlapped !'= NULL. B stom ciydae ot pyHKIMH TpedyeTcs
acuHxpoHHbill pexkuM eé BoinonHeHus. [1opazymeBaeTcs, 4to
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3TOMY TOJIO TPHUJIOKEHHUE YK€ MPHUCBOWIIA yKa3aTelb Ha 3a-
paHee moaroroBieHHy0 cTpykTypy Tuna OVERLAPPED. B
3TOM pEeKUME JaHHAs (YHKIHS BBICTABISIET CHCTEME, T.C.
Windows, acunxponusiii 3ampoc Ha mepeaady TpeOyemMoro
KOJI-Ba JIaHHBIX B MOIYJIb M Cpa3y BO3BpAIIacT yIPaBICHUE
npuiokeHuto. T.e. MPOUCXOIUT Kak Obl MOJHOE MEPeKIaIbl-
BaHME 33/1a4M I10 Iepefave JAaHHBIX Ha A0po CUCTEMBI. Tak
KaK dCUHXPOHHBII 3a1IPOC BBIMOJHICTCS yXKE Ha yPOBHE s0pd,
TO TIOKa OHO €ro oOpabaThIBaeT, NPUIIOKEHHE BIIOJIHE MOXKET
3aHMMaTh CBOMMH COOCTBEHHbIMHU jeiaMu. OKOHUYaHHE Ke
TEKYIIETO ACUHXPOHHO20 3alpoca HPUIOKEHHE MOXXHO OT-
ClIe)XUBaTh ¢ momomupio crangaptaeix Windows APl ¢yHk-
Ui, TaKuX KakK: WaitForSingleObject(),
GetOverlappedResult() umum HasOverlappedloCompleted().
Jannple (QyHKIMHM HCHOIB3YIOT coObiTHE EVent, koTtopsie
NPEIBAPUTEIILHO yXKE JIOJDKHO OBLUIO OBITH OMPEACICHO MPH-
JIO)KEHHEM B COOTBETCTBYIOLIEM Tmojie CTpykTypbr Over-
lapped. Co6siTre Event aktuBupyercst CHCTEMOM IO OKOHYa-
HHUHM TIepefadll 6cex 3aTpeOOBAaHHBIX JTAHHBIX, 3aBepIlas TEM
CaMbIM TEKYIIUH acuHxpoHmubll 3anpoc. B psae ciydaeB Obl-
BAeT MMPOCTO HEOOXOAMMO INPEpBaTh BBHIMOJIHSIOIIUNCS dCUH-
Xpounwiti 3anpoc. [[nst 3TOH 1enu U CylecTByeT IITaTHas
Windows API ¢yukmms Cancello(). K coxanenuto, cyimect-
ByeT 31a pyHkuus toabko B Windows NT momoOHbIX cucTe-
Max.

Bpemsa oxupaHua nepegayn OaHHbIX. DTo moje mpeaHa3Haue-
HO JUIsl WUCIIOJIB30BAHUS TOJBKO B CUHXPOHHOM DPEXKUME. 3anacT
MaKCHMaJIbHOE BpEMs OXUAAHWS BBIIOJIHEHUS CUHXPOHHO2O 3a-
npoca Ha cOOp JaHHBIX B Mc. EciM mo ucTedeHnu 3Toro BpeMeHu
HE 6ce 3aTpeOOBaHHbIE JaHHbIE NEPEJaHbl B MO/AYJIb, TO (PyHKUIHA
3aBepIlaeTCs U BO3BpAIAeT OUIMOKY.

TimeOut

B monyne E14-140 (Rev.'B' u Beinie) opraan3oBad nporpammubsiii FIFO O0ydep LIAIT pa3zme-
pom 8192 orcuéra. Takoit Oydep HEOOXOMM YBEPEHHOTO BBIBOJIA JAHHBIX HA MPEICIbHBIX 4aCTO-
tax pabotsl LIAII. Tak npu yacrorax BeiBoAa nopsiaka 200 KI'U nepenonnenune FIFO Gydepa mpo-
n30MIET TONbKO Yepe3 20 MC, 9TO SIBIISIETCSI BIIOJHE JOCTATOYHBIM TIEPHOJOM BPEMEHHU JaxKe IS
TaKou ‘3adymuusot’ cuctemsl kak Windows.

Teneps cienyer ynoMsiHyTh O HEKOTOPOH CHelM(pHKe IPUCYILEH pexxuMaM JaHHON (QYHKIIUU:

1. Cunxpounwviti pexxum. JlaHHBIA peKUM pEKOMEHAYETCs MPUMEHSTh MPU OPraHU3alUKN OJIHO-
KpaTHOro BbIBOJAa MaHHBIX Ha [[AIl, B KOTOpOM KOJIMYECTBO OTCUETOB HE MPEBBINIAET
1024*1024 =1 MCrnoBa. B asrtom pexume ¢ynkius WriteData() momkHa BbI3BIBATHCS
TONMbKO mocne ycnemuoro ucrnonueruss START_DAC(), xoTopo#, it MOPSAKY, MOXKET
npenmiectsoBats Gyukuus STOP_DAC(). Crenyer ¢ BENHKOH aKKYpaTHOCTHIO HCIIOJB30-
BaTh JIAHHBIN PEXXHUM TPU JIOCTATOYHO MEJICHHBIX YaCTOTaX BBIBOJA U OOJIBIIIOM KOJHMYECTBE
nepeaaBaeMbIX JaHHBIX. MHaue naHHas QyHKIUS MOXKET HaJoNro ‘yimu’ B BBIBOJ JaHHBIX
U, CJIEIOBATENBHO, BEChMa JUTUTEIBHOE BPEMsI HE BO3BpAIIaTh YIIPaBICHUE PUIIOKECHUIO.

2. AcunxponHulii peXUM. ITOT peXHUM (QYHKIIMOHAIBHO HAMHOTO TH0Ye, YeM CUHXPOHHbIU Pe-
UM M €ro PEKOMEHAYeTCs HCIIONIb30BaTh IPH OPraHU3AMH HETPEPBIBHOTO HOMOKO8020
BbIBOJa JaHHbIX Ha I[AIl, korma KOJIMYECTBO BBIBOJAUMBIX OTCUETOB IPEBBIIIAET
1024*1024 = 1 MCnoB. JlaHHBIi peHM MO3BOJISIET OpraHu3oBbIBaTh B cucreme Windows
oyepeib acUHXpOHHLIX 3ampocoB. Tak MOXHO CHOPMHPOBATH OUEPEb HPEABAPUTEIBHBIX
3aIPOCOB JIa)kK€ HETOCPEICTBEHHO Iepell 3allyCKOM BBIBOJIA JAHHBIX, HO TOCiEe (YHKIHH
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STOP_DAC(). Takoe uCmonb30BaHUE OYEPEAH 3alPOCOB IMO3BOJSIET PE3KO TMOBBICHUTH Ha-
IEXKHOCTh BBIBOJIA MaHHBIX. OnepannonHas cucrema Windows He sIBIIsieTCs, 4TO Ha3bIBACTCS,
cpenoii peaibHOTO Bpemenu. [loatomy, paboTas B Heil, Kak 3TO 0OBIYHO OBIBAET, BCETO JIHIIb
Ha N0/1b306aMeNIbCKOM YPOBHE, a HE HA YPOBHE 50pd, HUKOTA HEJb3sl OBITh MMOJHOCTHIO yBe-
PEHHBIM B TOM, YTO CHUCTEMA B CaMbIil HYXXHBbII MOMEHT HE OTBJIEYETCS HAa CBOM COOCTBEH-
HBIC HYXX/IbI Ha OOJiee MIIM MEHee MPOA0JKUTEIILHBIN MPOMEKYTOK BpemeHnu. Hampumep, ec-
v it yactoThl pabotel LIAIT pasnoii 200 KMy mocne START_DAC(), o nepen Hauaiom
seimonHenus Gpynkuuun WriteData() cucrema ‘zadymanacy’ 6onee yem na 20 MC (4TO ABJISI-
€TCs BIIOJIHE PSIIOBBIM COOBITHEM), TO COO¥ B IepeaBaeMbIX JaHHBIX MTPAKTHUECKH oOecre-
yed. Opnako ecnu HemocpenctBenno mnepen START _DAC() BeicTaBuTh € IOMOIIBIO
WriteData() Heckosbko (MOKHO U OJIMH) MPEIABAPUTEIBHBIX 3alIPOCOB, KOTOPbIE OYyAyT OT-
pabaThIBaThCsl YK€ Ha YPOBHE s10pa CHCTEMBI, TO cOOCB HE OyeT. DTO NPOUCXOAUT MTOTOMY,
YTO BpeMs OTKJIIMKA Ha OTPabOTKy KaKoTro-HUOY/b COOBITHS (B HAILIEM CIy4ae 3TO 3alpoc) Ha
YPOBHE sI0pa CYIIECTBEHHO MEHBIIIE, YeM Ha nob3oéamenbckom ypoBHe. T.0. momydaercs,
uro nocie Beimonenus Gyukiun START_DAC()y nac yxe ecTh FOTOBBIE K 00CITYKHBAHHUIO
3alpocChkl Ha YPOBHE s0pa cucTeMbl. [IpakTHUECKH HUKAKUX 3aJepXKeK. A Termepb MoKa CHC-
TeMa BBIMOJHSIET HAIIH [PEIBAPUTEIHLHBIC 3aIIPOCHI, MOXHO HE TOPOIISCH, IO MEPe HaT0OHO-
CTH, BBICTABISATh OJWH WJIM HECKOJIBKO CIICAYIONIMX 3allPOCOB. BakHO MOHMMATH, YTO VIS
K&)XJOTO BBICTABJICHHOTO B OYEpPE/b WJIM YXE BBIIOIHSIOMECTOCS 3alpoca y MPHIOKEHHSI
JOJDKEH CYIIECTBOBATh CBOM dK3eMiutsip crpykrypsl tunia /O REQUEST_LUSBAPI co cro-
YM UHAMBHUIYaAIbHBIM coObITHEM Event.

ITepenaBaembie mapamMeTphbl:
e WriteRequest — ctpykrypa tuna JO_REQUEST _LUSBAPI ¢ napamerpamu BbIBOJa JAaHHBIX Ha
LAIT momyns E14-440.

Bo3spamaemoe 3HaueHue: TRUE — ¢yHKIMS yCTIEIIHO BBIOIHEHA;
FALSE — ¢yHKIus BBITOJTHEHA € OIMIHOKOA.
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4.6.7. OAHOKpaTHbIY BbIBOA HA 334aHHbIM kaHasn LIATT

®opmar: BOOL DAC_SAMPLE(SHORT * const DacData, WORD DacChannel)

Ha3znayenmne:

JlanHast (QyHKUUS TO3BOJIIET OJHOKPATHO YCTAaHABIMBAaTh Ha yKa3aHHOM kanaie L[AII
DacChannel nanpssxenue B coorBerctsuu ¢ 12™ Gurupim 3nauenuem DacData (B xomax LIAI).
Oxupnaercs, uro Bennunna DacData gomxna naxomutbea B auamnasone ot —2048 no 2047, unaue
GyHKIMS aBTOMaTHYeCKH orpaHuuuT 3HaueHue DacData ykazanneiMu mnpenenamu. DyHKIUs
DAC_SAMPLE() BbIOIHAETCS JOCTATOUYHO MeOeHHO W, UCIIONb3Ys €€, MOKHO JOCTHYb YaCTOTHI
BbIBOJA JaHHbIX HA LIAIIl nopsinka Heckonbkux aecsaTkoB [ y. O coorBercTBuM KoAa LIAIl Bennuune
YCTAaHABJIIMBAEMOI'O Ha BBIXOJIE MOYJIsl aHAJIOrOBOrO Hampsukenust cm. § 3.2.2.1. "Qopmar ciosa
AaHHbix AT gr1a mogyris E14-140 (Rev. A)".

IlepenaBaemMblie mapamMeTphl:
e DacData — ycranasimuBaemoe 3HaueHue Hanpsbkenus B kogax LIAIT (ot —2048 no 2047).
e DacChannel — TpeGyembiit Homep kanana [AIT (O uim 1).

Bo3BpamaemMoe 3HaUeHHeE: TRUE — ¢yHKIUS yCIENIHO BHIMOJIHEHA;
FALSE — ¢pyHKuus BeIOIHEHA € OIIHOKOA.

4.6.8. OfHOKpaTHbIVM BbIBOA HA ABa KaHasna LAIT

®opmar: BOOL DAC_SAMPLES( SHORT * const DacDatal,
SHORT * const DacDatal2)

Ha3nauenue:

st moxynst E14-140 (Rev.'B' u Bbinie) ganHast GyHKIUS MTO3BOJSET OAHOKPATHO YCTaHABIIH-
BaTh cpasy Ha oboux kaHanmax LIAII mampsokeHume B cOOTBETCTBHU ¢ 16™ GUTHBIMH 3HAUEHHAMH
DacDatal u DacData2 (B xomgax I[AIT). ®yukuus DAC_SAMPLES() BbImosHsieTCss JOCTATOYHO
MeOleHHO W, UCTIONB3Ys €€, MOKHO JOCTUYb YacTOTHI BhIBOJa HaHHBIX Ha LIAIl mopsiaka HecKob-
kux gecsatkoB [y. O coorBerctBuM Kona I[AIl BenuumHe ycTaHABIMBAEMOrO Ha BBIXOJE MOAYJS
AHAJIOTOBOTO HanpsukeHus cMm. § 3.2.2.2. "®opmar ciosa gaHHbIx LAIT gis mogyns E14-140
(Rev. B’ u Bbile)".

IlepenaBaemble mapamMeTpbI:
e DacDatal — 3nauenue nus nepBoro kanana [{AII,;
e DacData2 — 3nauyenwne s Broporo kanana [{ATI.

Bo3spamaemoe 3HaueHue: TRUE — ¢yHKIIMS yCTIEIIHO BBIOTHEHA;
FALSE — ¢yHKIHMs BBITOJTHEHA € OIIHOKOHA.

42 n3 50 3A0 “A-Kapn” Moaynb E14-140.



4.7. @yukuyuu 013 padbomoul ¢ UUPPOBLIMU TUHUAMU

Bce BxonHbIe 1 BBIXOAHBIC UG POBBIC TUHUN Moaysisa E14-140 pacnonararoTcst Ha BHEIIHEM pa3bE-
me DIGITAL /0. Tlo ymoa4aHuio, HEMOCPEACTBEHHO MOCIIE [T0a4l Ha MOJYJIb BHEIIHETO HAIIPSKCHHS
MUTAHUS BCE BBIXOJIHBIC IU(PPOBBIC IMHIUH HAXOAATCS B 8bICOKOUMNEOAHCHOM COCTOSTHUU.

Amnmaparypa moxynsi E14-140 u, coorBeTcTBeHHO, OMOMMOTEKAa Lusbapi Mo3BoJisieT paboTaTh C
U(PPOBBIMU JTUHUSIMUA TOJSIbKO aCHHXPOHHBIM (OZHOKpAaTHBIM) 0Opa3zom. T.0. pabora ¢ HuppPOBBIMHU JIH-
HUSIMH TIOJTy9aeTCsl CPAaBHUTEIBHO MEUICHHOW Omeparyeid, T.K. Ha MOJlyJie He MPeayCMOTpEeHa armapar-
Hasl MOAJICPKKA HOMOKOB0U PAOOTHI C HUMH.

4.7.1. PaszpeiueHmne BbIXOAHbIX LINPDOBbIX JINHMA.

®opmar: BOOL ENABLE_TTL_OUT(BOOL EnableTtlOut)

Ha3nauenmue:

HNannass waTepdelicHas (GyHKIUS TO3BOJSET OCYIICCTBISATH YIPABICHUE PAa3pCIICHUEM GCex
BBIXOHBIX JIMHUH BHemHero mudposoro passéma DIGITAL 1/0. T.o. cyiiecTByeT BO3MOXHOCTh
NIEePEeBOJIa UX B TPEThE, BbICOKOUMNEOAHCHOEe, COCTOSTHIE U 00paTHO.

ITepenaBaembie mapamMeTphbl:
e EnableTtlOut — ¢axok, yrnpaBiasiONUi COCTOSHUEM pa3pelieHuss BCeX MU(POBBIX BBIXOIHBIX
JIMHUH.

Bo3Bpamaemoe 3Ha4YeHue: TRUE — ¢yHKIUS yCIIENTHO BHITIOTHCHA,
FALSE — ¢yHKIMs BBITIOJIHEHA C OIIHOKOM.

4.7.2. YreHue BHELLIHNUX LNPDPOBbIX JIMHIA

®opmar: BOOL TTL_IN(WORD * const TtlIn)

Ha3znauyenue:

Hannas uaTepdericHas QyHKIUSA OCYIIECTBISET OTHOKPATHOE ACHHXPOHHOE YTEHUE COCTOSHHMA
gcex 16™ BxoaHbIX mudpoBbix nuHUI Ha BHEmHeM pazbéme DIGITAL 1/O. @yuxuus TTL_IN()
BBITTOJTHSICTCS JIOCTATOYHO MedjleHHO W, UCTIONB3Ys €€, MOXKHO JJOCTHYh YacTOTHI BBOJA JAHHBIX C
U(POBBIX JTUHUN TOPsIIKa HECKOJIBKUX COTEH [ Y.

IlepenaBaemblie mapamMeTphbi:
e Ttlin — mepemenHasi, conepxaiasi TOOUTOBOE COCTOSTHUE BXOTHBIX ITU(PPOBBIX JTUHHH.

Bo3Bpamaemoe 3Ha4yeHue: TRUE — dbyHKIMS yCIIENTHO BBIMOTHEHA;
FALSE — ¢yHKkuus BIIOJIHEHA ¢ OLIHOKOM.
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4.7.3. BbIBOA H3 BHELLIHNE LINQDPOBbIE JIMHUMN

®dopmar: BOOL TTL_OUT(WORD TtlOut)

Ha3nauyenue:

Jlannast uatepdeiicHas GYHKIHS OCYIIECTBISET YCTAHOBKY 6cex 16™ BBIXOAHBIX [H(POBBIX
avHAN Ha BHemHeM nudpoBom pazbéme DIGITAL 1/O momyns E14-140 B coOTBETCTBUHU C OUTAMHU
nepenaBaemoro napamerpa TtlOut. Eciau ecth He00X0auMOCTh, TO padoTa ¢ HU(POBBIMH BBIXOJIAMU
npeaBapuTesibHo  A0/DKHA OblTb paspelleHa c¢ momornsio uHTEpdeiicHon (ynkiun ENA-
BLE TTL_OUT(). ®yukuus TTL_OUT() BBIIONHSETCS IOCTATOYHO MEONCHHO W, WCHONbL3Yys €€,
MOYKHO JJOCTHYb YaCTOTHI BHIBOJIA JAHHBIX Ha HU(POBbIC JINHUH HOPSIKA HECKOIBKUX COTEH / Y.

IlepenaBaemblie napamMeTpbl:
e TtlOut — nepemenHasi, coaepskaiias MOOUTOBOE COCTOSHHE YCTaHABIUBACMBIX BBIXOHBIX U~
POBBIX JIMHUH.

Bo3BpamaemMoe 3HaueHHeE: TRUE — ¢yHKIUS yCIENIHO BHIMOJIHEHA;
FALSE — ¢pyHKuus BeIITOHEHA € OIIHOKOMA.
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4.8. @yukuuu ona pabomel ¢ nonvzoeamenvckum I3y

Ha monyne E14-140 opranu3oBaHO Tak HaszbiBaeMmoe noabizosamenvckoe I1113Y. Pasmep stoit
obnactu cocrasuser USER_FLASH_SIZE E140 6aiit u npexcrasiser coboit 256 16™ paspsaHbIx clioB.
Bcto 3Ty 06s1acTh Moib30BaTeNh MOXKET CMENIO UCIIOJIB30BAaTh B CBOUX CYry00 4YaCTHOCOOCTBEHHUYECKHX
WHTEpecax.

Jns mpegoTBpamieHus CaydaiHON mopyu CoAepKUMOro noJibzoBarenbckoro 113V monyns, npeny-
CMOTpEHA CHelHalbHas MMOCIeI0BATEILHOCTD 3amUCH. J{JIs OCYIIECTBICHUSI OINEpaliy 3aluCH, peaBa-
putenbHO ciexyeT paszomokupoBath [III3Y mis 3ammcu mpu momomm WHTEpherdcHON (QyHKIUU
ENABLE FLASH_WRITE(). A o oxoH4anuu Beeii npoueaypsl 3amucu 3abnokuposars I3V mpu mo-
Moy Toit xe unrepdeiicuoi dbyuxuuun ENABLE FLASH_WRITE().

4.8.1. Pazpelerne 3armcu B [13Y

dopmar: BOOL ENABLE_FLASH_WRITE(BOOL IsUserFlashWriteEnabled)

Ha3zna4yenue:

Jannas untepdeiicHas pynkuus paspemaer (TRUE) nmu6o 3anpemaer (FALSE) pexum 3a-
nucu B monb3oBatensckoe [III3Y momyns ¢ momomipro mTatHOW uHTEphEHCHON (GyHKINU
WRITE_FLASH_ARRAY(). Cienyer moMHUTb, 4TO MOC/IE 3aBEPIICHUs BCEX TPEOYEMBIX OIeparuii
3anucu WHpOpPMAIMU B Toib3oBareabekoe I3V, HEO6X0AMMO ¢ moMOIIbI0 JaHHON HHTepderic-
HOU (D)YHKIIMU 3aIIPETUTH PEKUM 3aITHCH.

IlepenaBaemble mapamMeTphbl:

e EnableFlashWrite — nepemeHHast MOXET IPUHUMATH CICIYIONINE 3HAYCHUS:
v" ec TRUE, T0 pexum 3amucu B onbs3oBarenbekoe [T13Y pasperen,
v" eciu FALSE, 1o pexum 3anucu B nosib3oBaresbekoe [T13Y 3amnpernen.

Bo3spamaemoe 3HaueHune: TRUE — ¢yHKIMS yCTIEIIHO BBINOIHEHA;
FALSE — ¢pyHKIus BBITOJTHEHA € OIIHOKOA.

4.8.2. 3arce maccmBa gaHHbIx B 113V

®opmar: BOOL WRITE_FLASH_ARRAY(USER_FLASH_E140 * const UserFlash)

Ha3nauyenue:

JlanHas wuHTepdeiicHas (QYHKIMS BBINONHSAET 3allUCh MacCHBa OalT  pa3MepoM
USER_FLASH_SIZE _E140 s TIII3Y. T.o. nepe3anuceiBacTCs cpa3y 6csi JOCTYIHAsE 00JIacTh MOJb-
3oBarenbckoro III3Y. IMepen HavanoM MpoLEAYPHI 3alMCH B IOJb30BaTensckoe I3V Heobxo-
AVMO pasperuTh 9Ty ONEPAIMIo ¢ TIoMoNIbI0 naTepdeiicnoi hyuxkunu ENABLE FLASH WRITE().
Mocne okoHwyaHus MPOIIEAYPhI 3aMCH Beel TpebyeMoi nHpopMmauu HEOOXOANMO 3anpeTuTs pe-
KM 3aIIiCH ¢ TIOMOLIBI0 Toi ke pynkunun ENABLE FLASH WRITE().

IlepenaBaemblie mapamMeTphbi:
e UserFlash — daktuuecku 310 6aiiTOBBI MaccuB, KOTOPBIM JOJKEH OBITH 3allUCaH B MOJIb30Ba-
tensckoe I3V,

Bo3BpamaemMoe 3HaYeHHE: TRUE — ¢yHKIHS yCTIEITHO BBIOTHEHA;
FALSE — ¢yHKIMSs BBITTOTHEHA C OIITHOKOA.
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4.8.3. Yrenune maccuBa AaHHbIx U3 [M13Y

®opmar: BOOL READ_FLASH_ARRAY(USER_FLASH_E140 * const UserFlash)

Ha3znauenmne:
Jlannas uaTEpdeiicHas QyHKIUS BBIYUTHIBACT COMEPKUMOE cpa3y BCEN 06IacTH Mmoib30Ba-
tensckoro IT13Y.

IlepenaBaembie mapaMeTpbl:
e UserFlash — B aTom GaiiToBoM MaccuBe Bo3Bpaiaetcst 00pas Bcero mosb3oBarenbekoro [II3Y.

Bo3BpamaemMoe 3HaueHHe: TRUE — dbyHKIHS yCIIeNTHO BBHIMOTHEHA;
FALSE — ¢pyHKkuus BeIIIOIHEHA € OMIMOKOMA.
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4.9. @ynxyuu onsa pabomot co cayxceoOHoll unpopmayueil

CnyxeOHast nHbOpMaNKs COIEPKHUT camble 0o0mue MaHHbIe 00 ucmosibdyeMoM Mmoxayie E14-140:
Ha3BaHUE MOJYJIA, €r0 CEPUHHBIH HOMEP U PEBH3HI0, KOPPEKTHUPOBOUYHBIC KOdGdummenTs s ALl u
LAII, Bepcuro tekymeit npomuBkn MCU, TakToByI0 4acTOTy pabOThl MCHOJHHUTEIBHOTO YCTPOWMCTBA
MCU u mHOTO€ npyroe. HekoTopble JaHHBIE U3 3TON CIy)kKeOHON MHpOpMauK HEOOXOAMMBI () YHKIIHSIM
ITaTHOM OMOIMOTeKU Lusbapi Ui CBOeH KOPPEKTHOM PabOTHLI.

4.9.1. Yrenune ciyxebHov nHgopmaLmm

®dopmar: BOOL GET_MODULE_DESCRIPTION(
MODULE_DESCRIPTION_E140 * const ModuleDescription)

Ha3na4yenue:

HNannass uaTepdelicHas (QYHKIMS OCYIISCTBISET YTCHHE BCEH ciayxeOHON wuHbopmammu B
crpykrypy tania MODULE_DESCRIPTION_E140. Ota undopmanus tpedyercs npu pabote ¢ He-
KOTOPbIMH HMHTEp(EHCHbIMU (YHKIHMSIMU ITaTHOW OuOmMoTeku Lusbapi. [lodToMy naHHYyRO
(GYHKIMIO, BO U30€KAHMS HEMPEACKA3yeMOTo MMOBEICHHS TPUIIOKEHU, ciieayer 0093aTeNbHO BbI-
3BIBaTh HEMocpeAcTBeHHO nociie 3arpy3ku [IJIMC monysst 1 mpoBepku ero paboTocrnocoOHOCTH (CM.
§ 4.1. "O6Lyme ripuHUnisl paboTsl ¢ MOZYIIEM”)

IlepenaBaemble mapamMeTphbl:
e ModuleDescription — yka3atens ua crpykrypy tuna MODULE_DESCRIPTION_E140, B xoro-
PYIO CUHTBIBAETCS BCSI CITy)KeOHast HH(OPMAITHS MOJTYJISI.

Bo3spamaemoe 3HaueHue: TRUE — ¢yHKIMS yCTIEIIHO BBIOIHEHA;
FALSE — ¢yHKIus BBITOJTHEHA € OIMIHOKOA.

4.9.2. 3ance cyxxebHor MHGOpMaLmm

®dopmar: BOOL SAVE_MODULE_DESCRIPTION(
MODULE_DESCRIPTION_E140 * const ModuleDescription)

Hasnauyenue:

Hannast uaTepdeiicHas pyHKUNS MO3BOJISIET COXPAHITh B MOJAYJIE BCIO CIyKeOHYI0 HH(popMa-
uto u3 crpykrypsl tuia MODULE_DESCRIPTION_E140. ''BHumanue!!! Tlpumensts qanHyio
(GYHKLMIO HY>)KHO TOJIBKO B cllydae KpaifHell HeoOxoaumocTu. Hampumep, koria mo TeM Uiad UHBIM
00CTOSITENHCTBAM HUCIIOPTHIIOCH COAECPKUMOE CITy>KeOHOM nHpopMaryu.

IlepenaBaemble mapamMeTpbl:
e ModuleDescription — ykasarens Ha crpykrypy tana MODULE DESCRIPTION_E140, u3 xoto-
poii cinyxebHas nHdOpMaILUs IEPEHOCUTCS B MOIYJIb.

Bo3Bpamaemoe 3Ha4yeHue: TRUE — dbyHKIMS yCTIENTHO BBIMOTHEHA;
FALSE — ¢yHKkuus BbINOJIHEHA ¢ OITHOKOM.
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[MpunoxxeHune A.
BCNOMOIATE/IbHBIE KOHCTAHTbI U TUMb

BcnomorarenbHbie KOHCTAHTBI u THUIIBI JaHHBIX OITMCAaHbI B 3aroJiIoOBOYHOM (1)21171.]16
\DLL\Include\LusbapiTypes.h u paccMOTpeHbl B HIKECICAYIOUINX pa3aeiax.

A.1. KOoHCTaHTbI

BcnomoratenbHbIE KOHCTAHTBI, ONpeaenéHHbIe B OnbmmoTeke Lusbapi, IpUBENEHBI B CIEIyIOIIEH
Tabuie:

Haszsanue 3HauyeHue CMBICT

JlnmuHa cTpoKH ¢ Ha3BaHueM 4ero-iubo. Ha-
NAME_LINE_LENGTH_LUSBAPI 25 npuMep, Ha3BaHUE MTPOU3BOIUTEIS HIIU W3-
JIeITUsl, UMs1 aBTOPA U T.]I.

COMMENT _LINE_LENGTH_

JInvHa CTpOKH ¢ KOMMEHTAPUEM B KaKOM-

LUSBAPI 256 A100 BCIIOMOTaTENIbHOM CTPYKTYDE.
ADC_CALIBR_COEFS_QUANTITY_ 128 MakcumanbHO BO3MOKHOE YHCIIO KOPPEKTH-

LUSBAPI poBoYHBIX K03(PurrentoB ALIIL.
DAC_CALIBR_COEFS_QUANTITY_ 128 MakcumanbHO BO3MOYKHOE YHCIIO KOPPEKTH-

LUSBAPI poBoYHBIX K03 Puimrenton LIATL.

A.2. CrpykTypa VERSION_INFO_LUSBAPI

Bcenomorarenshas crpykrypa VERSION_INFO_LUSBAPI conepxxut 6onee nim mMeHee moapoo-
HYI0 MH(GOpMalMI0 O MPOrpaMMHOM OOecreueHuu, padoTaroleM B KaKOM-TMOO MCIIOIHUTEILHOM YCT-
poiictee: MCU, DSP, PLD u 1.1. /laHHas CTpyKTYpa ONMUCHIBAETCS CIETYIOIIUM 00pa3oM:

struct VERSION INFO LUSBAPI
{

BYTE Version[10]; // Bepeust T1O ni1st MCTIOMHUTEIIBHOTO YCTPOHCTBA
BYTE Date[14]; Il nata coopku I1O
BYTE Manufacturer [NAME LINE LENGTH LUSBAPI]; /I mpomsBoauTens I10
BYTE Author [NAME LINE LENGTH LUSBAPI]; /I aBTop I10

BYTE Comment [COMMENT LINE LENGTH LUSBAPI]; Il ctpoka KoMMeHTapust

A.3. CrpykTypa MODULE_INFO_LUSBAPI

HNannas BcriomoratenbHas cTpyktypa MODULE _INFO_LUSBAPI coaepxut camyro OOIIyrO WH-
dbopMaruio 0 Mofyse: Ha3BaHWE (PUPMBI-M3TOTOBUTENS M3/ETUs, Ha3BaHUE M3IENUs, CEPUIHBIN HOMEp
W3JIeITUs], PEBU3US M3/ICHS U CTPOKA KOMMEHTapHsl. DTa CTPYKTYpa OMUCHIBACTCS CICITYIOIIUM 00pa3oM:

struct MODULE INFO_ LUSBAPI
{
BYTE CompanyName [NAME LINE LENGTH LUSBAPI]; // Ha3zBaHue (PUPMBI-U3rOTOBHUTE
/] 11 n3nenus
BYTE DeviceName [NAME LINE LENGTH LUSBAPI]; // Ha3BaHUE WU3IIEIN
BYTE SerialNumber[16]; // cepuifHBIN HOMEp U3AETHUs
BYTE Revision; // peBU3US U3IEIHUS
BYTE Comment [COMMENT LINE LENGTH LUSBAPI];  //cTpoka KOMMEHTapus
}i
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A.4. CrpykTypa INTERFACE_INFO_LUSBAPI

Bcenomorarenpras crpyktypa INTERFACE_INFO_LUSBAPI copepxut camyro o0y uHGOP-
MaIuio 00 MCMOIb3yeMOM HHTepdeiice as nocTyma K MOAyio. JlaHHas CTPyKTypa OIHMCHIBACTCS Clie-
JYFOIITUM 00pazoM:

struct INTERFACE_INFO_LUSBAPI

{
BOOL Active; // pyrar OCTOBEPHOCTH OCTAIBHBIX TOJICH CTPYKTYPHI
BYTE Name [NAME LINE LENGTH LUSBAPI]; // nazBanue untepderica
BYTE Comment [COMMENT_LINE_LENGTH_LUSBAPI] ; // CTpOKa KOMMEHTapu:1

bi

A.5. CrpykTypa MCU_INFO_LUSBAPI

Bcenomoratensnas crpykrypa MCU_INFO_LUSBAPI copepxut camyro o61ryro nHpopMaiuoo oo
UCTIOJIB3YEMOM HCIIOJIHUTENTFHOM yCTpoiicTBe Tura Mukpokontposuiep (MCU). [lannas cTpykrypa onu-
CBIBA€TCS CIEIYIONINM 00pazoM:

template <class VersionType>
struct MCU_INFO_LUSBAPI
{

BOOL Active; // bnar TOCTOBEPHOCTH OCTAJIbHBIX MOJIEH CTPYKTYpPBI
BYTE  Name[NAME LINE LENGTH LUSBAPI]; // nassanue MCU

double ClockRate; // TakToBas yactora padoret MCU B x/
VersionType Version; // nadopmanus o nporpamme MCU

BYTE Comment [COMMENT LINE LENGTH LUSBAPI]; // cTpOKa KOMMEHTapus

A.6. CtpykTypa ADC_INFO_LUSBAPI

Bcenomoratensnas crpyktypa ADC_INFO_LUSBAPI conepxxut camyto o0rmryro nHGoOpMaIuo oo
ucnosb3zyemoM ycrpoiictBe Tuna ALl JlanHas cTpykTypa OnuchIBaeTCs CISAYIOIIMM 00pa3oM:

struct ADC_INFO_LUSBAPI
{
BOOL Active; // prmar TOCTOBEPHOCTH OCTAJIbHBIX MOJIEH CTPYKTYpPBI
BYTE Name [NAME LINE LENGTH LUSBAPI]; // nazBanue ALIII
double OffsetCalibration[ADC CALIBR COEFS QUANTITY LUSBAPI ;
Il xoppekTHpOBOYHBIE KOAPPUIIHMEHTHI cMeteHus Hy st AL
double ScaleCalibration[ADC CALIBR COEFS QUANTITY LUSBAPI] ;
Il xoppexTrpoBOUHbIE KO3 uIeHTs MaciTaba AL
BYTE Comment [COMMENT LINE LENGTH LUSBAPI]; // cTpoKa KOMMEHTapHs
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A.7. CrpykTypa DAC_INFO_LUSBAPI

Bcenomorarenpnaas crpykrypa DAC_INFO_LUSBAPI conepxxut camyto oOuryro nHbOpManuio oo
ucnoipzyemMoM ycrpoiictse tumna LIAIL JlanHas cTpyKTypa ONMUCHIBACTCS CIACAYIONIINM 00pa3oM:

struct DAC_INFO_LUSBAPI

{
BOOL Active; // bmar 10OCTOBEpHOCTH OCTAIBHBIX MOJEH CTPYKTYPHI
BYTE Name [NAME LINE LENGTH LUSBAPI]; // nazBanme ATl
double OffsetCalibration[DAC CALIBR COEFS QUANTITY _LUSBAPI] ;

Il xoppekTHpOBOUHbIE KO GHUIMEHTHI cMemeHus Hy st [TATT
double ScaleCalibra-

tion [DAC CALIBR _COEFS_QUANTITY LUSBAPIADC_CALIBR_COEFS_QUANTITY_E2010] ;
Il xoppexTHpoBOUHbIE KO3 uIeHTs MacimTaba [TATT
BYTE Comment [COMMENT LINE LENGTH LUSBAPI]; // cTpOoKa KOMMEHTapus
bi

A.8. CrpykTypa DIGITAL IO _INFO_LUSBAPI

Bcenomorarensnas crpykrypa DIGITAL_I0_INFO_LUSBAPI comepxur camyro oOrmryto uHGOpP-
MaIlMi 00 HCIOJIb3yEeMBIX YCTPOHCTBaxX HU(GPOBOTO BBOJA-BBIBOJAA. JlaHHAsh CTPYKTypa OIMCBHIBACTCSI
CJIEYIOIIUM 00pa3oM:

struct DIGITAL_IO_INFO_LUSBAPI
{

BOOL Active; // bmar TOCTOBEPHOCTH OCTANILHBIX MOJIEH CTPYKTYPHI
BYTE Name [NAME LINE LENGTH LUSBAPI]; // HazBaHKWE MUPPOBOH MUKPOCXEMBI
WORD InLinesQuantity; // KON-BO BXOAHBIX JTUHUM
WORD OutLinesQuantity; // KON-BO BBIXOJIHBIX JIMHUI

BYTE Comment [COMMENT_LINE_LENGTH_LUSBAPI] ; // CTpOKa KOMMCHTapHUs
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