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Tabauna 1: PeBusun Tekyrero J0KyMeHTa

PeBuszuga

ara

Onucanne

1.0.0

27.06.2012

[lepBasi peBu3Ms JTaHHOIO JOKYMEHTA

1.0.1

22.11.2012

JlobapjieHo onucanne NCMOJIH30BaHNUST ONOJINOTEKHT
¢ nporpammamu Ha C# u B LabView, mobasieno
ormucanue ycranoBku g OC Linux, a Takzke onu-
canue PYHKIUH 151 MUKJINIECKOr0 BbIBO/IA

1.0.2

20.02.2013

Jlobapena ceplika Ha uexomabie Koasl SDK. Onn-
CaHne yCTaHOBKH IIaKETOB JJIA LiHUX BbIHECEHO B
OT,ZLeJIbeH'_/‘I JAOKYMEHT

1.0.3

16.02.2015

Ucnpasiena mocjie0BaTeIbHOCTD IIAr0B JIJIsd Pa-
6OTBI C MOAYJIEM IIPU CUHXPOHHOM ITOTOKOBOM BbI-
Bojie. /lobaBiieHO IpuMedanue O Iepegadd MacCH-
BOB B Ka4eCcTBe BBIXOJIHBIX MapamMeTpoB B LabView

1.1.0

02.06.2015

Onucanne M3MeHEHO B COOTBETCTBHH C NU3MEHEHU-
SIMU, BHECEHHBIMU B OMOJIHOTEKY JJIsT MOJIIePIKKI
momyist E-502 (BBejenue oOMMX U CHENUATA3H-
poBanHBIX dyHKIWI). BKAo4eHo KpaTkoe onuca-
HUe pa3jm4auil Moayaeil ¢ nporpaMMHONA CTOPOHBL.
JlobaBJieHBI OT/IeJIBHBIE [TIABBI, OMUCHIBAIOIIHE HA~
CTPOHKY MOyJid pu padbote o Ethernet u mouck
MOJyJIell B JIOKAJbHOU CeTH.

1.1.1

06.07.2015

[lobaBiieHo ommcaHWe BO3MOXKHOCTH OXKWTAHUS
3aBepIIeHNs] YCTAHOBKH IHUKJIUYECKOTO0 CUTHAJIA,
jnobayiennoil B Bepcuu 1.1.2 6ubnuoreku. B pas-
Jlejie OTJIMYUI MOJyJieil TP ONUCAHUU HAJTUYHSI
ARM-konTtposuiepa B E-502 ykazau myTb /s CKa-
YUBaHUS OOHOBJIEHUI MPOITUBKH € PEKOMEHIAIN-
eit oOHOBIEHUS.

1.1.2

10.07.2015

lobaBiieHo onmcaHme HOBOI'O aJITOPHTMa pacdeTa,
MaKCAMAJIBHOTO pa3Mepa IMUKJIMIECKOrO CHIHAJIA
st E-502 ¢ npormuBkoit ARM 1.0.3 u Bbime

1.1.3

28.07.2015

JlobaBeno omucaHue byHKIIi
X502_ SetExtRefFreqValue() I
X502 GetRefFreqValue()

1.14

29.06.2016

YKa3aHo, YTO yCTAHOBKA YaCTOTHI BHIBOJA I0-
crynaa B [-502, maumnas c¢ Bepcum (0.5 1po-
muBku [LJINC. Pekomenmanusg npu CHHXPOH-
HOM BBIBOZe Ha [IAII mpeaBopuTeIbHO aCHHXPOH-
HO YCTAHOBUTH HadaabHBIe 3HadeHUs. Jlobapite-
o onucanne ynknuii X502 CheckFeature() u
X502 OutGetStatusFlags().

1.1.5

03.08.2016

JlobapjieHo onucaHue UCIOJIL30BaHUS ONOJINOTEKHT
B Visual Basic 6

1.1.6

23.08.2016

3meneHa cehljiKa BO BCTYILIEHUN Ha OOHOBJIEHHOE
ob1tee HU3KOYPOBHEBOE OINMKMCAHUE TTPOTPAMMUICTA
nasa L-502 u E-502




1.1.7

16.11.2016

Jlobassieno OTHCaHue dyuKIIit
X502_ CalcAdcFreq(), X502_ CalcDinFreq(),
X502_ CalcOutFreq()

1.1.8

27.02.2015

[lpu onmcanmy CHHXPOHHOIO M aCHHXPOHHOIO pe-
JKHEMOB paboOThl J00aBJIEHO OIMUCAHHE OTPaHUYe-
HUA UX COBMECTHOI'O UCIIOJIb30BaHUA 1IPU 3allyCKe
CHHXPOHHOI'O BBOJa-BbIBOJa OT BHEIITHEI'O CUT'HAJIa

1.1.9

25.12.2019

Jlobanjieno OlucaHnue dyukIun
X502 IsOpened(). Jlobammieno obimee — onm-
CaHne mnponeaypbl OTKPbITHUA COEJUHEHUA C
MOJIyJIeM, T/ie B YaCTHOCTH OIHMCAHA CHTYAIU,
KOTJIa COETUHEHNEe MOYKET OCTAThCsl OTKPBITBIM,
HECMOTPsi HAa BO3BPAIIEHHYIO OMIMOKY IIPU €ro
OTKPbLITHH

1.1.10

21.09.2020

Vcupasienue cCbIOK Ha MCXO/AHbIE KOjubl. Ilepe-
nMenoBanne lgmeasstudio B X502Studio

1.1.11

26.07.2022

B undopmaruio o mojyse gobasiennbl dJrara Jis
onpenenenns tuma ITAIl u Tuma mpomeccopa

1.1.12

11.04.2024

Jlnsa E502-P1 nobasieno onncanune pyHKIM J1151
paboThl ¢ METKAMU BPEMEHU

1.1.13

30.09.2024

[Homnepxkka 16 co croponnbt x502api
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I'maBa 1

O 4yeM 3TOT JOKYMEHT

JlaHubiil JOKYMEHT IpeHa3HaueH B IEPBYIO OY€pe/ib JIjid IIPOrPAaMMUCTOB, KOTOPbIE CO-
OUpAIOTCA MUCATH CBOM MPOTrpaMMbl s paborsl ¢ moayaamu [-502, E-502 n E16 ¢ ucnonnb-
30BaHueM IpejocTaBiasgeMoii pupmoii “JI Kapa” 6udbinoreku.

B ganHOM JOKyMeHTe pacCMaTpHBAETCS BOIPOC MOJAKIIOUEHUs OUOJHOTEKH K IIPOEKTY
HOJIb30BaTEsd, JaeTcd MoApoOHOe omucanue UHTepdeicHbIX (HYHKINA, TPeaocTaBasIeMbIX
O6ub/IMOTEKO(T, & TaK2Ke JIAaeTCsd OMMCAaHUe OCHOBHBIX MOJIXO0J/IOB K UCIO/IBL30BAHUIO TUX HHTEP-
deiicubix GyHKITHI.

Cama 6ubmoTeka HammcaHa Ha s3bike C' u Bce 00bsaBaeHUs (DYHKINNA U THIIOB, a TaK-
JKe HMPHUMePHhl B JaHHOM JOKYMEHTEe NPHBOAATCS Ha A3biKe C, OJHAKO BCe NMPHUBA3KH K IPY-
UM SI3BIKAM MPOrPAMMUPOBAHHS SIBJIAIOTCS JIUIIL 00epTKamMu Hal Oubamorekoir C' u Bce
(GYHKIMH, THIBI U TApAMETPhl COXPAHAIOT CBOE 3HAYEHUS] W JIJIS APYTUX SI3BIKOB HPOTPaM-
MupoBanns. [1o9ToMy 3TOT JOKYMEHT HEOOXOMUMO MPOUYNTATEH U IMOJb30BATESIM, THITY M
Ha JPYIUX s3bIKax MPOrpaMMHUpPOBaHusa. KpoMe TOTO B JTOKYMEHTE JAeTCsS OMUCAHUE OTJIN-
YU 1 OOIIMX NMPHUHIIUIIOB UCIIOJIb30BaHUA OUOJIHOTEK Ha MOIIECPKUBAEMBIX JPYIHX SA3bIKAX
nporpaMMupoBaHus. lIpuMepsl 1jId APYTUX S3BIKOB MOXKHO YCTAHOBHUTH BMecTe ‘‘L-Card
L502/E502 SDK”’

B nacrodinem JJOKyMeHTE HE pacCMATPUBAIOTCH KaKne-Tub0 BOIPOCHI, KACAIONUECS MO/
KJIOYEHUS CHUTHAJIOB M XapPAaKTEPUCTHK MOJYJSA, a TaKyKe JHUIb B ODIIEM 3aTparmBaioT-
cd TMPUHIHIBL pabOThl CaMOTr0 MOMYJIsS. DTH BONPOCH pAcCMATPUBAIOTCH B ‘‘PykKoBOACTBE
nonb3osaTens L-502" u ‘“‘PykoBozcTBe momb3oBaTend E-502°, ¢ KOTOPBIMH DPEKOMEHTy-
eTCs O3HAKOMHTCS TIepel MPOYTeHneM JAHHOTO JTOKYMEHTA.

Tax>ke B JJaHHOM JOKYMEHTE HE PACCMaTPUBACTCH 33/a4a HAIMMCAHUSA CBOEH MPOITUBKH
JIJIS CHTHAJILHOTO TIPOIIECCOpa MOYJ/Id U paboTa ¢ MoaysaeM 6e3 UCIOIb30BaAHUS TTPEI0CTABIs-
emoii “JI Kapa” 6ubamorekn. 9Tu BOMPOCH pACCMAaTPUBAIOTCA B ¢ ‘HU3KOYPOBHEBOM OIMCAHUU
mporpaMMucTa’’.
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I'1aBa 2

YcTaHoBKa U MOJKJIIOUEeHNEe OMOJIMOTeKN
K IPOEKTY

Jnst HanucaHuss cOOCTBEHHOI'O IPOTPAMMHOrO obecredeHns, paboTaloIero ¢ MOLYJIAMHI
L-502 u E-502, He06X01uMO BBIIIOJHUTH CJIEIYIOIIee:

1. YeraHoBUTH ApaiiBep I1d MOJyJIeit:

e Jlna paborsl ¢ Momysisamu, nogkroderabivu o uatepdeiicy PCI Express, neo6-
XOJINM CIeNUAIbHBI paiiBep, npeaoctaBiasemMbrii pupmoit “J1 Kapx”

e Jlns paborbl ¢ MomysisivMu, moaKJI0UYeHHEbIME 0 nHTepdeiicy USB, ucnosnp3yer-
csa dubsmoreka libusb-1.0. ITog Windows cama 6ubamoTeka BK/IIOUEHA B CTaH-
Japrayio oudsmoreky eb02api.dll, a B KadyecTBe JpaiiBepa HCIOIb3YeTCS CTaH-
aprabiit apaiisep WinUSB. [lox OC Linux meoOxoaumo ycraHoBUTH OUO/JIMOTEKY
libusb-1.0, npu 3TOM HMKAKUX CHENHAJbHBIX JIpaiiBepoB He Tpebdyercs.

e Jlyisi paboThl ¢ MOJYJISIMU, TTOAKII0YeHHbIME 110 nHTepdeiicy Ethernet (TCP/IP),
CIIenMaIbLHBIX IpaiiBepoB He TpeOyercd. s BO3MOKHOCTH BBIIOTHATE OMCK MO-
JlyJieil B JIOKAJIBHON CeTH J0JIzKHA OBITh YCTAHOBJIEHA COOTBETCTBYOIIALA CJIyZKOA
(cM. mraBy OBHApyzKeHHe MOJIyJIeil B JIOKAJbHOI ceTH ).

2. VceranoButh HeoOxoauMble auHamudeckne oubanorekn (.dll mag Windows wan .so ast
Linux) B AUPEKTOPHUIO, IPUCYTCTBYIONIYIO B COOTBETCTBYIOMIE TIEPEMEHHON OKPYKe-
HHsI, JTUOO0 B JIUPEKTOPHIO ¢ TpoeKToM. mHamudeckas OuO/JIMOTEKA HeoOXOoAuMa IpH
HAIUCAHUY IIPOrPpAMM Ha JIIOOOM SI3BIKE TPOTPAMMHUPOBAHUS, TaK KaK BCEe MPUBSI3KHU K
si3pIKaM paboraloT depe3 yKasaHHble Oubsmoreku.. Beero mpejocrapisierca Tpu 6ub-
JINOTEKH:

e x502api — cogepxur obiue GyHKIUN 1710 000ux Momyaeil. JIoJKHA BKIFOYATH-
cd B JII000H TpoeKT, paboTamonuil ¢ OJHIM U3 MOJYJIeil, 38 UCILTIOYeHUEM TTPOeK-
TOB, HATMCAHHBIX TOJBKO 1151 [.-502 10 nosiBiienust oubdbmorekn xb02api, KoTophie
MOTYT HCHOJIB30BaTh TOJBKO 1502api

e 1502api — cogepxkut cuenududeckue GpyHKIuu s moxayad L-502, a Takxke
bYHKIUH, OCTaBJIEHHBIE JIJISI COBMECTUMOCTH € TIPOEKTAMH, HAITMCAHHBIME JI0 I0-
apraenus xb02api.

e e502api — coxepxkurcrnenupudeckue GYHKIUA J1s0 Moayas E-502.

3. loakmounTh 6GUOTMOTEKY K MPOEKTY.
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http://libusb.info
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Jlngs OC Windows npemocrapasiercss obmmii ycranosimk ‘‘L-Card L502/E502 SDK |
KOTOPHIH aBTOMATHYECKH YCTaHABJINBAET BCe HEOOXOAMMBIE JIpaiiBepa, JMHAMUYECKHe Ono-
JHOTEKH B CHCTEMHYIO JTUPEKTOPUIO, a TaKxKe Bce paiiyibl, HeOOXOIMMBIE I ITOIKIH0Ue-
Husl OHOMOTEKN K MPOEKTY M MPHMEPHI B YKAa3aHHYIO JUPEKTOphio. B manpHefiimeMm B gaH-
Hoit riase ¢ nomornipio SDK  DIR Oyner obo3nagarbest ykazanHas npu ycranoske ‘‘L-Card
L502/E502 SDK’’ jupeKkTopus.

Veranopka st OC Linux onmcana B pasjese YCTaHOBKA OuOJIMOTeKH u apaiiBepa, st
OC Linux .

[Toakrovyenre K OPOEKTY 3aBHCUT OT UCIOJIB3YEMOIO SI3BIKA U CPebl IPOrPpaMMHPOBa-
HHWAAg.

2.1 IloakaiodeHnne OMOJIMOTEKN IPU HANIMCAHIT ITPOTPaM-
Mbl Ha a3bikax C/C++

ITpu nanucanuu #a C/C++ 0pu MOJAKIIOUEHIH HEOOXOINMO BBIIOJHUTD CJIEIYOIIee:

1. Brirounth B mpoekT 3aroioBounblit daiin “1502api.h” u/um “e502api.h”, nobasus npu
9TOM B IIPOEKTE K IIyTAM JIJIs 3ar000BOUHBIX (haitnos mupexropuo SDK  DIR /include.

2. /lobaBuTh B NMpoeKT (ailjl JUHKEpa HY:KHBIX OUOIMOTEK JIs MCIOJIb3YeMOro KOMIIH-
JISTOPA:

e Microsoft Visual C++ : SDK_DIR/lib/msve

e Microsoft Visual C++ 64-6urnbiii Komuuarop (nogapobuee o 64-6uTHoi Bep-
cun onucano nmzxe): SDK_DIR/lib/msvc64

e Borland C++/Borland C++ Builder : SDK DIR/lib/borland

e Borland C-++/Borland C++ Builder 64-OMTHBIIT ~ KOMIITUISATOP:
SDK DIR/lib/borland64

e MinGW : SDK_DIR/lib/mingw
e MinGW 64-6urusiii kommuastop: SDK  DIR /lib/mingw64

[Tpumepst mporpamm Ha Caaxonarcs 8 SDK  DIR /examples/c. Crennaibabie mpu-
mepsl 415t Borland C++4 Builder — 8 SDK DIR/examples/CppBuilder.

2.2 Hcnogb3oBanme 6mbmoreku B mpoeKte Ha Delphi

Jlng wmamucanust nporpamm Ha Delphi ¢ ucnonbp3oBanuem O6ubsimorekn jisi pabOTHI
¢ Momynasgvu  [-502 w E-502, HeoOXoauMO BKJIOYUTH B MPOEKT WPOrpaMMbl  (aiia
SDK DIR/pas/x502api.pas, a takxke ¢aitn SDK DIR/pas/1502api.pas
n/umm SDK DIR/pas/e502api.pas, KoTopele IpeJACTABIAIOT co0oit 06epTKy Hajl
oubanorekamu Ha C. B daitnax nmpoekrTa, KOTOpble UCHOJIB3YIOT TUMNBI U (DYHKIUUA U3 ITOTO
JOKYMEHTa, HeOOXO[UMO IOJKJII0YNTh MOayab xb02api, a takxke 1502api u/mnm e502api ¢
noMmorbio uses x502api;, uses 1502api; u uses e502api; coorercrBenno. [Ipu sTom
7151 64-6GUTHOTO KOMIIHJIATOPA MCIOJAB3YIOTCA Te ke dailsapl, 910 u st 32-6uTHOro (CMm.
64-6urnas Bepcusi GUOIHOTEKH ).

Creayer OTMETHTBH, YTO II0 CPABHEHHIO € BepcUsaMH 10 mnoagepKkum E-502, daitn
SDK DIR/pas/lpcieapi.pas 6Gosbine we ucnosbsyercs. T.k. sror ain me josken 6ol
HCIIO/Ib30BATHCS B MIPOEKTAX HAIMPSIMYIO, TO OH HE BKJIIOYEH B HOBBIX BEPCHAX OHOJIMOTEKH.
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Bce dyukiuu, Tumbl 1 KOHCTAHTHI OubIMOTEKN oTobpazKaiorcsa B Delphi oqun K ogHOMY,
3a MCKJIIOYEHWEM CJIe/IYIOINX MOMEHTOB:

® BCe CTPOKH (CepuiiHble HOMepa, CTPOKHU ¢ OMUCAHHEM KOJIOB OMHUOOK) MpeobpasyoTcs
00epTKOif B THN String, KOTOPHIIl MCHOJB3YETCS CTAHJAPTHO IS TIPEICTABIECHUS
crpok B Delphi (cieayer He 3a0bIBATh, 9TO B MOCJIETHUX BEPCHIX CPEJIbI TOT THIL
pejicTaBisieT coboil IOHUKOIHYIO CTPOKY). VICK/IIOUeHHeM SIBJsIeTCSl CTPYKTYpa
t_x502 info ¢ undopmammeit o Moayae, B KOTOPOil CTPOKK IPeACTaBIeHBI MACCUBOM
AnsiChar (hpukcUpOBAHHON JIJIMHDI.

e Bce GyHKIHH, paboTaOIMINe ¢ MACCHBAMU, IPUHUMAIOT B Ka4eCTBE IapaMeTpa OTKPBI-
TBIE MaccuB (open array parameter), 9T0 O3HAYaeT, YTO B 3TH (PYHKIUU MOKHO IIe-
peJaTh Kak CTAaTHYeCKHH MACCHB, TaK W JHHAMAYECKHUil (YCTAHOBUB NpeBAPUTEIbHO
ero jyuHy ¢ momorbio SetLength()). Tlpm sTom, Tak kak Maccusbl Delphi comep-
KaT B cebe mumny, To B hyuxmun L502_ GetSerialList() w E502_ UsbGetSerialList(), a
takke L502_GetDevRecordsList() uw E502_UsbGetDevRecordsList() oTaeasno nepe-
JaBaTh pa3Mep MaccuBa He Tpebyercsa. OaHako B (pyHKIMSAX M1 PAOOTHI ¢ TAHHBIMHI
(manpumep, X502 Recv()) mamna mepegaercs Tak ke, kak U B GyHKuusax C, 910-
ObI MOYKHO OBLJIO MCIOJIB30BATh JJIs MprueMa He 00si3aTelbHO Bech MaccuB. [Ipu sToMm
JIONOJTHATE/ILHO IIPOBEPSETCS, 9TO IepeanHas OT/IeJTbHBIM ITapaMeTpOM JIJTHHA He Ipe-
BBIIIIAET peajbHYIO JJIUHY MaccuBa. B ciydae npeBbiinenus OypeT BO3BpallieHa ONInOKa

X502 ERR_INSUFFICIENT ARRAY SIZE.
IIpumep nporpamwmst Ha Delphi naxonurca 8 SDK  DIR/examples/Delphi.

2.3 lcnoan3oBaHme 6mbOmoTekn B mmpoekTe Ha CHt

Jnst HamMcaHusi mporpamm, pabortatonux ¢ mouayasmu L-502 u E-502, na a3pike C#
(mium mHa mo6oM jgpyrom, mojjiep:kuBaembiM NetFramework), peannm3oBana chenuaibHas
oubmoreka-obeprka IpcieNet.dll. Ona mcmonb3yer onucamabie panee Ombamorexkn Ha ()
B KOTOPBIX peajii30BaHa BCd JIOTHKAa paboThbl ¢ yCTPOHCTBOM. YCTAHOBIIUK IO3BOJILET
ycranoButh IpcieNet.dll B cucremuniit ksm (GAC), 49T0 1O3BOJZET HE KOIUPOBATH
oubmoreky BMecTte ¢ BamuMm mpoexktom. OpHako, K coxkajuenuio, Visual Studio e
HO3BOJIIeT T00ABIATH B HPOEKT CCBLIKH U3 CHCTEMHOrO Kema #u Bam Bce paBHO
IPUJETCS CaMy CCBUIKY JeJaTh Ha JIOKAJIbHYIO KOHHIO (IIPOCTO ee He 00si3aTebHO Oyaer
PaCHpOCTPaHSATh BMeCTe C MPOEKTOM). Bubimoreka B Kellle HMMeeT MPEHMYIIECTBO IMepejt
JIOKAJIHHOM 1 Oy/IeT BCerja MCIO/Ib30BaAaHHA MMEHHO OHA, €CJIN YCTAHOBJIEHA.

st ucnosib30BaHus OUOJTHOTEKHU JTOCTATOIHO JI00ABUTH B IIPOEKT CChLIKY Ha lpcieNet.dll
U B MCXOTHHKAX MOIKJIIOYHTH HYKHBIE IPOCTPAHCTBA HMEH:

using x502api;
using lpcieapi;

1 COBMECTUMOCTH € MPOTPAMMAaMU, HATTMCAHHBIMU 710 BKJIIOUEHUS TMOAAepKKn [-502,
ocraBJ/ieHa crapasi Bepcus Bcex olpejiesieHuilt B npocrpancrse umen 1502api co crapoit Bep-
cueit kaacca L502.

ITo cpaBuennio ¢ pyuxnusavu si3eika C' B 00epTke C'# cenaHbl CJIeIyIONHe N3MEHEHUST:

e Tak kak C'# — 0OOBEKTHO OPUEHTHPOBAHHBIN $I3bIK, TO JJIs YIPABJCHUS] MOJILYJISAME
co3aanbl crieruaababie Kiaacchl 502 u E502, koTophie HacaeAyOTCs OT 00IEro KJjacca
X502.
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Bce dyukium, KoTopbie IPUHAMAIOT OMMCATEb MOJLYJIA IEPBBIM TAPAMETPOM Peasn30-
Banbl MeToiamu KJaccoB 1502, E502 uau X502, npu strom cam mpecurc L5502, E502
nin X502 He mcnonb3yercda. Hampumep, Bmecto L502_0Open(hnd, serial), mcmosib-
3yercsd hnd.Open(serial). /s cereBoit kouduryparmun moayas E-502 ucnomrs3yercs
ornenpubiit kiaace E502.EthConfig.

Oyukuun X502 Create() u X502 Free() BbI3BIBAETCS B KOHCTPYKTODE U JIECTPYK-
Tope Kaacca X502, oTae bHBIMA (DYHKIUAME He peajn30BaHbl. AHAIOIMYHO OOCTOUT

neqo ¢ X502 FreeDevRecordList() u knaccom X502.DevRec, a Takxke ¢ QyHKIusAME
E502  EthConfigCreate() u E502 EthConfigFree() u knaccom E502.EthConfig.

st cosnanust nyzuoro oobekra yerpoicrsa (L502 win E502) o umenn moyist pe-
anan3oBad crarudeckuii Meron X502.Create (devname).

DyHKIUT, KOTOPble He TPeOYIT 3K3eMILIgpa MOy (He TPUHUMAIOT OIUCATENb
HEPBBIM [1APAMETPOM), peaJu30BaHbl Kak craTwdeckue QGYHKIUT COOTBETCTBY-
fomux  kjaaccoB. Hampummep X502_GetErrorString(err) paeanm3oBaHa Kak
X502.GetErrorString(err).

Oynknun  tuna  Get/Set, KOTOpble NPHHUMAIOT ONUCATENb MOJYJIS W  OJUH
napaMerp, peaqu3oBaHbl B Buje cBoiictB  (properties). Hampumep, BmecTo
X502_SetLChannelCount (hnd, value), UCIIOJIb3YeTCs hnd.LChannelCount =
value. OgHaKoO caemyeT ObITH BHUMATETbHBIM, TAK KaK HEITPABIJILHO YCTAHABINBAEMOE
3HavYeHue BbI30BeT HCKAovYeHne X502 .Exception.

KoncTtanTsl 00bsaBIeHBl BHYTPU KJaccoB U 0e3 npedurca L5502 , E502  wmm X502 .

[Tepeuncaennss Tak:ke OObSBIEHBI KaK IePEYNCJAeHUsT BHYTpH Kjacca u 0e3
npedurca X502_IIEPEUMCIEHUE. Hampumep me X502 SYNC INTERNAL, a
X502 .5ync. INTERNAL.

Koapr ommbok, Tak Kak IIaHUPYETCS MCIOJIb30BAThH ODIIIHE KOJbI OMIUOOK M st Oy Iy-
mux MojyJeit, Boinecennl B nepeduncienne ERR B kiacce Ipcie.

Bce dyuakmmn, ncrnonbsyomue B C ¢cTpoKH B BUIe char *, HCIOIbB3YIOT B 00epTKe
CTPOKH THIla String.

Oyukimun L502.GetSeriallist (), E502.UsbGetSeriallist(), a Takke yHKIUI
L502.GetDevRecordsList() u  E502.UsbGetDevRecordsList()  Bo3Bpamaior
CO3JIAHHBIN BHYTpH (DYHKIMU THHAMUYECKHH MACCHB CTPOK/3amuceil O ycTpoicTBe
(a He B3amoJHAET MepeJaHHBINA), KOTODPBIH YiKe COMepKUT JuHy. [losromy
JIONOJTHUTEIBHBINA MapaMeTp pa3Mepa MaccuBa, He TpedyeTcs.

Kak u B Delphi, npu pabore ¢ MaccuBaMu JAHHBIX IepeaaeTcd IIHHA TOMOJTHUTEb-
HBIM ITApaMeTPOM, TaK KaK MOYKHO HPHHHMATH MEHBINEe JAHHBIX, 9eM B BBIIEJIEHHOM
MaCCHBe.

QOyHKINHE, TPUHEMAIONINE yKa3aTead B () TPUHAMAIOT IMapaMeTphl CO CIemupuKaTo-
pamu out win ref, B 3aBHCEMOCTH OT TOTO, MOJKHA JU OBITH MEepeMeHHAasl MPOUHIIHA-
JIM3UPOBAHA 1Ie€Pe] BHI30BOM (DYHKITUU WJIH ABJIAETCS BBIXOIHBIM MTapaMeTPOM.

IIpumep nporpammsr Ha C# maxomurces B SDK  DIR/examples/cs.

15



2.4 Hcnoan3oBaHme 6mbmoTeku B mpoekTe LabView

Bur Moxkete yrnpapiaaTh Moayaamu L-502 u E-502 uz Lab View, ucnoyb3yst TorT dhakT, 9TO
LabView nmomaepKuBaer yupapiaseMble oubamorekn NetFramework. CoorBercTBenno, Boi
nMeeTe JOCTYI KO BceM (DYHKIHSM, KOTOpbie peanudyer obosouka C7# lpcieNet.dll, T.e. Bce
JgocrynHbie GYHKIUH OUOIHOTEKH, ¢ y9eTOM OTJANYHIA, OTIMCAHHBIX B TIPEJIBIYIIEM Da3JIeie).

B orsmmune ot Visual Studio LabView aBromarmdecku noaxsarbiBaer .Net 6uOInoTeKn
u3 cucreMHoro kama (GAC) u Bbl MoxeTe CCBLIATBCS HA Hee, a He XPAHUTH JIOKAJIBHYIO
KOIMIO BMECTE ¢ TPOTPaAMMOIA.

Jlns padorsr ¢ kaaccamu .Net B LabView ects cienmanbuas nmaness Connectivity ->
.Net .

Bam Heo6X0 MO HCIOJIB30BATD CJAEAYIONIHe OJIOKHU:

e Constructor Node - cozmaer oobekT. [lojizKeH ObITH CO3MaH /s KayKI0T0 MOLYJIS
L-502 win E-502, ¢ koropbiMm Oyiere paborars. [lpu cozmanum LabView npemroxur
BbIOpaTh GubMoTeKY U Kiace (HyKHO BBIGpaTh IpcieNet.dll u L-502 wiu E-502 u3
upocrpancrsa x502api). OjHUM U3 BBIXOJOB 3TOrO 0JIOKA SIBJASIETCS CCHLIKA HA 00b-
€KT, KOTOpas MCIIOJIb3YIOTCH KaK BXO/[ /I OCTAJLHBIX OJIOKOB JIJisT PA0OTHI ¢ MOJLY/IEM.
Takke ¢ MOMOIIBLIO KOHCTPYKTOPA CO3/IaeTCd OOBEKT JIOTMYECKOTO KaHa/ a CO BCEMHU
HAaCTpPOHKaMu. AJIbTePHATHBHBIM BapHAHTOM CO3JaHHSA 00bEKTA MOMYJIS SABISETCS HC-
noab3oBanue Merona X502.Create, KOTOpBIH co31aeT HYKHBIH OOBEKT 10 UMEHH MO-

JTYJId.

e Close Reference - zakpsiBaer u ynaJsaser 00bekT. 10I:KeH BBI3BIBATHCS /I KayKI0T0O
CO3JaHHOI'0 OOBEKTA I10 3aBEPIIEHUI0 PAOOTHI.

e Invoke Node - BoizoB dynkuuu (Meroga kaacca). [Ipu pabore ¢ 00bEKTOM Ha BXO
IoJaeTCd CChbLJIKa U BXOAHBIC IIapaMETpPbl, a Ha BBIXOJAE — BBIXOJHBIC IIapaMeTpbl U
0OHOBJIEHHASI CCBIIKA (KOTOpas JOJKHA UCMOIB30BATHCS NI OJIOKOB, KOTOPBIE OY/IyT
BBI3BAHBI I0CJE TEKYIIero). BXogHas CChLIKA W ONMpeJesiseT, MeTOIbl KAKOrO 00beK-
Ta UCHOJIB3YIOTCs (TOCIe 3aBe/IeHus CCBLIKH HA BXOJ| MMsl KJIACCA MOSBUTCS B BepXHEH
CTPOKe, a TIPH HA’KATHH HA BTOPYIO OYIEeT Mpe/IozKeH Ha BBIGOp ero meron). st GyHK-
i, KoTopble He paboralor ¢ KOHKpeTHbIM 00bekToM (GetErrorString, GetSerialList
u T.J1. — 5TH (DYHKIMH CTATHYECKHe U TIPH BHIGOpe moMedeHbl [S| B Havase) cehliKy Ha
BXOJI IOJIABATh He 00s3aTe/ibio. OTHAKO OHU BCE PABHO IIPUHAJIEZKAT KJIACCY, KOTOPBIH
HaJ10 BRIOpaTh HaXKaB mpaBoii KHoMKoi Ha 610K u jaiee Select Class/.Net

e Property Node - ucnonb3yercs jijig yCTaHOBKH WJIU IMOJIy4YeHUs CBOMCTB. Yepes
CBOJICTBA yCTaHABIMBAETCS YaCTh TAPAMeTPOB (JornvecKas TabJInIa, PeXKIM CHHXPO-
HU3AIUK) U TaKyKe MOXKHO TOJYdYUTh HHGOPMAIUIO 0 MOAyIe (B BUE KIacca, KaxkK-
JI0€ TOJIe KOTOPOTO SBJISIETCsI TAKZKE OTIETBHBIM CBOHCTBOM). MOYXKHO yCTaHABIMBATD
HECKOJIBKO CBOMCTB OMHUM OJIOKOM, PACITUPUB €ro BHHU3. Tak:Ke ¢ MOMOIIBIO CBOWCTB
MOZKHO 33/[aBaTh KOHCTAHTHI U3 MEPedncaeHuii (410 MozKeT ObITh Oosiee MOHATHO, YeM
IPOCTO TOJABATEH Ha BXOJ[ YHCJIA) - B 9TOM CJIy9ae HaJO0 BHIOPATH KIACC MePedncIeHne,
a KaKJIOMY 3HAYEHUIO COOTBETCTBYET CBOE CBONCTBO.

Crenyer oTMeTHTH OCOOEHHOCTH TIePeIadi MaCCUBOB B KAYECTBE BBIXOIHBIX MapaMeTPOB.
Cavu dyuknuu 6ubn0TeKu 1A YPMEKTUBHOCTH HE BBLIEISAIOT MAaCCHBOB JAHHBIX BHYTPH
cebsl, a UCHOJB3YIOT IepegaHHble MACCUBBI LI COXpaHeHusl pe3yabraroB. [losTomy Takwme
napaMmerpbl B LabView ABIgI0TCH BXOJHBIMM U BBIXOJHBIMU OJHOBpeMenHo. Ha BxoJ Heob-
XOZIMMO MOAATh MACCHB pa3Mepa, JOCTATOYHOTO JJIsi COXPAHEHHs Pe3yJbTaToB (MPH 3TOM
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caMU JIaHHBIE He MMEIOT 3HAYEHWS), & B KauecTBe BBIXOJHOIO MapaMerpa BO3BPAIaeTCs
TOT K€ MaCCHB, HO YK€ 3allOJHeHHBLIH pesyJbrataMu BeimoaHenns (Gyrkmun. [Tpuvepom
TAKUX HapaMeTpoB MOTyT CJIyKuTh mapamerp buf dyakunun X502 Recv(), mapamerps
adc _data u din data &yuknun X502_ProcessData(), a Tak:ke mapamerp out buf
dbyuxmun X502 PrepareDataf().

[Tpumepst nporpamm Ha LabView naxomurca 8 SDK  DIR /examples/LabView.

2.5 Hcnoap3oBanne omoamorekn B Visual Basic 6

Jlist paboThl ¢ MOAYJigIMU U3 TporpamMMbl Ha Visual Basic 6 Hy»KHO B 1IpOEKT J100aBUTH
daitabr momysteit x502api.bas, e502api.bas n 1502api.bas, Kkoropble MOKHO B3ITh U3 MPH-
mepa SDK DIR/examples/vb6/x502 general. Qaiinbl comepkaT 00bABIEHHS BCeX
TUIIOB, KOHCTAHT U (yuknuit. [lapamerpnr dpynknuit coBnagaior ¢ dbyuknusymu s3bika C) 3a
UCKIIOYEHNEM CJIeIYIONIIX 0COOCHHOCTe!:

e Tak Kak B Visual Basic He ncnosib3yorcs yKa3aTean, TO JJId BCeX OomucaTes el HCnoab-
3yeTcd IpocTo TUll Long

e Oynkumn  L502  GetSeriallist(), FE502 UsbGetSerialList(), a taxkxke dyHKImN
L502_GetDevRecordsList() wu  E502_UsbGetDevRecordsList() npunnmaior B
KadecTBe IapaMeTpa JAHAMHYIECKHH MACCHB U M3MEHSIOT ero pa3Mep B COOTBETCTBUU
C KOJMYECTBOM HalijeHHbIX 3j1eMeHTOB. COOTBETCTBEHHO, JOIOJHUTEIBHBIE SIBHDIE
HapaMeTphl, 3a1AI0IMIe Pa3Mep MACCUBA HA BXOJ M KOJIUICCTBO HANJIECHHBIX 3JIEMEHTOB
He TpedyloTcs.

e Crpokn B pyHKIugX npeobpaszoBeiBalorcs B crpokn Visual Basic aBromarumdeckmn.
CTpoku ke B CTPYKTypax MpeIacTaBIeHbl MaccuBoM Oaitt. JIjas nepeBoga wx B String
MOKHO BOCIIOJIb30BaThes dpynkiueir X502_StrConvert ()

e JIns1 0cBOOOXKIeHUSI PECypcoB OJHON 3alnCH JIONOJHUTEJHLHO BBejeHA (QYHKIHAA
X502_FreeDevRecord(), sri3bBatomas X502 FreeDevRecordList() mmst  omgaoro
9J1eMeHTa, YTOOBI He IpeoOpa30BhIBATH JIeMEHT B MACCHB BPYYHYIO

Cremxyer oTMeTHUTh, 9TO NMPH OTJIAaJIKe U3 cpeiabl Visaul Basic 6 mpu ocTaHOBE HeE3aBep-
IIIEHHON IPOrPaMMBbI, €CJIM Ha MOMEHT OCTAaHOBA OBLIM HE3AKPBITHIE COETNHEHNUSI C MOLY/ISIMH,
TO 9TH COEJUHEHHSA MOT'YT He 3aKPbIBATHCS aBTOMATHYECKH JI0 Hepe3alrycka cpeibl. CooTBer-
CTBEHHO, T.K. KOJTHIECTBO OJHOBPEMEHHBIX COEIMHEHHH OIPAHUYIEHO, TO MOILY/Ib MOXKET OBITh
HEe BUAUM B CIIMCKE HaI'/JI,Z[eHHbIX yCTpOfICTB NJIn C HUM HeJIb34d 6yﬂeT YCTaHOBUTHL COCAMHEHUE
JIO TTepe3anycKa Cpenl.

2.6 64-OuTHag Bepcud OUOJIMOTEKN

Ha 64-6unoit Bepcuun Windows MOryT BBIIOJHATHCA HPOIPAMMbl, KakK coOpaHHble 32-
OuTHBIM, TaK U 64-OMTHBIM KOMIUISTOPOM, MIOITOMY OOJBITMHCTBO porpamM g Windows
CYIIECTBYET TOJIBKO B 32-OMTHOM BapuaHTe. 64-ONTHBINT KOMIMJIATODP UCHOJIB3YIOT KaK IIpa-
BIJIO JIJI TPOTPaMM, PA0OTAIONINX ¢ OOJIBITHM KOJTHYECTBOM JIAHHBIX, TAK KAK ITO MO3BOJISIET
UMEThH MPOTECCY BUPTYAJBHOE TTPOCTPAHCTBO Oouibire 4 ['GaiiT.

g 64-6urnoit Windows ycranoBimuk ‘‘L-Card L502/E502 SDK” crTaBUT B COOTBET-
CTBYIOIIUE CUCTEMHBIE JTUPEKTOPUN 32-6uTHYyI0 Bepcuio 6ubanorek, Tak u 64-6utnyio. [Ipn
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srom aupekTopust Windows/system32 ykasbiBaer Ha OJHY W3 3THX THPEKTODHI B 3aBHU-
CUMOCTH OT Pa3PSITHOCTH CAMOTO MPUJIOKEHHUsI, KOTOPOe 0OPAIIaeTCss M0 YKA3aHHOMY Iy TH.
st 32-6urHoro npusoxkenust B Windows /system32 naxoisarcs 32-6urHble GHOIHOTEKH,
a 64-6urnsie BWindows/Sysnative, a jisa 64-6utnoro B Windows/system32 naxozsrcs
64-6urnbie, a Windows/Sysnative ne cymecrsyer. [Ipu srom 8 Windows/SysWOW 64
BCEr/Ia JiezKaT 32-0uTHble OUOJIMOTEKN U OHA BCET/a CYNTECTBYET HE3ABIUCUMO OT PA3PSITHOCTH
MPUJIOYKEHHS.

[Ipu 3arpyske NPUIOXKEHHHA, €CJIU HCIOJAB3YIOTCS CHCTEeMHbIe OuOJHOTEKHU, TO
OHM WILyTCSI IO HyTIM Hu3 MepeMeHHo# okpyxkeuus PATH, cpenm KoTopwIx ecTh
Windows/system32. Tak Kak 3ra JAMPEKTOPHsI CCBLIACTCS HA PA3HBIE MeCTa B
3aBUCUMOCTH OT Pa3paHOCTU 3alyCKAaeMOTO ITPUJIOXKEHU, TO BLIOOP OMOJIMOTEKN HYZKHON
paspsinnocru u3 Windows/system32 npoucxoaut aBromarudecku. Ecan Oubamorexn
PacCIpOCTPAHAIOTCS BMECTe C MPOrpaMMOil, TO HYXKHO CJIeJIATb, YTOOBI Pa3psHOCTD
coOpaHHOIO IPUJIOKEHHST 1 OUOJINOTEK B OTHOM JUPEKTOPUN COBIIAIAJIA.

EnwacTBeHHBIM OTIHYMeM NpH Hanucanuu nporpamm Ha *xC wan C+-+* gapasercs HeoO-
XOAMMOCTh HOJAKI0UNTE lib-hbaiisr B cooTBeTCTBHN € PA3PSAIHOCTHIO MCIOIB3yEMOr0 KOMIIH-
JISITOPA.

Jlng nporpamm Ha Delphi Heo6X0MuM0O TOJBKO YKa3aTb, JJid Kako#l miardopmbl Oymrer
cobupaThbest TpoekT (wind2 wan win64) u cobpanHas porpaMma OyIeT UCMOTb30BATh OUb-
JINOTEKY TOil Pas3psiIHOCTH, /IJIT KOTOPOH MporpaMma OBLIa CKOMITUIAPOBAHA.

[Tporpammbl Ha s3bike C7# (wiiu Ha Jir060M Apyrom, ucrosb3yomem NetFramework) kom-
OUJINPYIOTCS B MAITHHHBIA KO/ IPU BHITIOIHEHUU. [[pu 3TOM OIMH pa3 CO3aHHAs MPOTPaM-
Ma, MOYKeT BBITIOJIHAThCS KakK Ha 32-OMTHOW Bepcwuu, Tak u Ha 64-OMTHOI BepCcHu BUPTYaslb-
Hoii mamuubl NetFramework (B mpoekTe MOXKHO YKa3aTh sIBHO, JJIsl KAKOH DPa3psiIHOCTH
NetFramework npennasHadena mporpammva). Takum o6pa3om, oJHA W Ta ¥Ke MporpaMma B
32-ournoit Bepcun Windows Oy/ieT BBIIOJIHATHCI C UCHOJIb30BaHUEM 32-OuTHON Bepcuun Onb-
JMoTeK, a B 64-0uTHoit — ¢ ucnosbp3oBanueM 64-outHoii. /st 6ubanorekn .Net paspgaHocTh
OTIPEIEISIETCS PA3PSTHOCTHIO UCIOIB3YIOIIEr0 ero MPUIOKEHHSI.

CooTBeTcTBeHHO, B npoekTe Ha LabView, Koropblit ucnoab3yer .Net 6ubainorexy, pas-
PSAHOCTD MCIOJIb3YeMO# OHUOJIMOTEKH ONpPEeIe/IdeTcsd PaspsaIHOCTBIO UCIOJIb3YeMOH Cpebl
LabView.

2.7 YcranoBka 6mbsmoreku n apaiiBepa ajiga OC Linux

Jlnst yeranoBku apaiiBepa n oubanorexkn nog OC Linux cymecTByeT aBa BapuaHTA:

e Bocnob30BaTbCd T'OTOBBIMH — COOpAHHBIMH — IaKeTaMH, IHpejocTaBigeMbiMu 1
Kapa’. 910 pekoMeHIOBaHHBI cIOCOO I JUCTPHOYTHBOB, JJd KOTOPBIX
HPEJIOCTAB/IIOTCS coOpanuble makerbl. CIHCOK MOJIEPKUBAEMBIX JUCTPUOYTUBOB
MOXKHO TIOCMOTPETh B JOKyMeHTe ‘‘lCIonb30BaHME BHEWHUX peno3uTopuesn 'l
Kapn' mna puctpubyTusoB Linux’

e Ckauarb mcxoanble Koubl ‘‘L-Card L502/E502 SDK’ wu cobpaTh UX CAMOCTOSTEILHO
(mosipoGHee B CJIEAYIONIEM pasJiese).

st mpumepoB padboTw ¢ Moy asvu L-502 n E-502 #a C nox Linux MO>KHO cKadaTh apXuB
¢ ucxomaukamu SDK u mocMoTpeTs Ha mpuMepsl B api/x502api/examples/msve. Hecmor-
ps Ha HaszBaHue, onu MOTyT ObITH coOpanbl GCC nox OC Linux. /I1sg kaxK10ro npuMepa ecTb
makefile (¢ kommenTapusimu), a rakzxke daiin CMakelist.txt s npeanodntaommx c60pKy
¢ UCIo/ib30BanneM cmake .
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O ToM, KaK MOJAKJIIOYATDH BHEITHUI PETO3UTOPHIl, yCTAHOBUTH COOPAHHBIE TTAKETHI U O TIPe-
UMYIIECTBAX JAHHOTO METOJA YCTAHOBKM OMHMCAHO B JOKyMeHTe ‘‘ACIonb30BaHME BHENHUX
peno3uropues 'Jl Kapn' zna mucTpubyTuBoB Linux’. 3jech ke OyJeT HMpPHUBEJEH CIHCOK
caMHUX TAKeTOB, MCIOJb3VIOMUXCcsS mpu padbote ¢ moayramu L-502 u E-502, ¢ ykazanumem
3aBucuMocTeil. [Ipu 1moJK/II0YEeHNN BHENTHEIO PEIO3UTOPUS 3aBUCUMOCTHU Pa3PEIIaloTcs aB-
ToMaTHIecku (3a nckaodennem nakera lpcie-dkms | o yem onucano nuzke). [pu ycranoske
MAaKeTOB BPYYHYIO 0€3 MOJIKIIOUEHNS BHEITHETO PEIIO3UTOPHS, CJIE/IYET YIUTHIBATH 3aBUCHMO-
CTH DU YCTAHOBKE MAKETOB (HApUMEp GHOJIHOTEKH CJIE/IyeT CTABUTH B CJIEJIYIOIIEM MOPsIIKe:
cuepna libx502apil, 3arem libl502apil u libeb502apil, u ToJBKO 3aTeM HpU HEODOXOIHMO-
cru libx502apil-dev niu libx502apil-devel).

s pabotsl ¢ moayasamu [-502 u E-502 ucnosb3yoTest nakeThbl:

e libx502apil-dev wiu libx502apil-devel — Ilaker ¢ daittamu 119 paspaboTInKa:
3aroJioBouHbie (pailjibl U cChlIKN Ha 6ubJimorekn Hy:KHOI Bepcun. Hyzken npu Hamnuca-
HUU CBOWX MPOTPAMM € MCIOJIb30BAHUEM ONMMCAHHBIX B JAHHOM JIOKYMeHTe OUOJIMOTeK
(zamucur ot libx502apil, 1ibl502apil u libe502apil, Graronapst demy camu Gu6-
JIHOTEKH TOXKE CTABATCS aBTOMATHYECKH IPU ycTaHOBKe (hbailioB pazpaboTdnka)

e libx502apil, libl502apil u libe502apil — [Takersr HemocpeacTBEHHO ¢ OUOIMOTEKA-
MH HYKHOiI Bepcuu. Ecjin BbI pacnpocTpansere ¢Boio IporpaMmy, To Bam jgocrarodno
BKJIIOYHTDH B 3aBHCUMOCTHU TOJHKO MAKET, COOTBETCTBYIOIINE UCIOIb3YeMbIM OUOIHOTE-
KaM (6e3 makera ¢ daitsramMu 171t pa3paboTdauKa), 9To MpH co3januu rpm u deb maxe-
TOB BhInoJtHsIeTCs: aproMaTndecku. [laker libx502apil comepxkut 6ubanorexy o0mux
dyuxnumii, koropas ucnoab3yorcs B libl502apil u libeb502apil, mosromy mocse-
Hue 3aBucaT or neppoii. [laker libe502apil Tak:ke 3aBUCHT OT IakeTa ¢ 6uOJIHOTEKOM
libusb-1.0 ;s JaHHOTO AUCTPHOYTHBA, YTOOLI OHA YCTAHABJIUBAJIACH aBTOMATHYIE-
CKH, a TaKKe CTaBUT MpaBuia udev s HpeocTaBIeHUs IPaB JOCTYIIA K YCTPOHCTBY
E-502, noakaogennoro mo USB.

e lpcie-dkms — Tlaker ¢ ucxomHukamu jpaiiepa (Mojy/st siapa) st pabGoThl ¢ MOJLY-
asvu o uarepdeiicy PCI-Express (1-502), ucnonbsyonuii cucremy c60pKH BHEITHAX
moumysteit dkms (mogpoGHee omucaHo HUKE).

o Ixfw-update — Yrwiura ans obuossenust npomuBok [LJINC monxyneit L-502 u E-
502. TMaker BkjOYaeT B cebsi MOCAEAHIO BEPCUIO NMPOMUBOK u ckpunthl 1502-fpga-
update-all.sh u e502-fpga-update-all.sh mist 0OHOB/IEHUST POITMBOK BCEX HAMTEHHBIX
ycrpoiicts L-502 mim E-502 cooTrBeTcTBEHHO.

Tax Kak jpaiiBep J0oJzKeH ObITh cOOpaH MO/ KOHKPETHYIO BEpPCHIO sijipa (& siipo MOXKET
OOHOBJIATHCA B OJHOI BepCcHH JUCTPUOYTHBA WM JIAZKe MOTYT HCIOJIb30BATHCS Pa3Hble Ba-
PHAHTHI /Ipa), TO ApaiiBep He MOXKET PACIPOCTPAHATCS B yzKe cobpanHoM BHe. Ero cbopka
BBLITIOJTHSIETCST HEMOCPEJICTBEHHO NMPU YCTAHOBKe makera. [Ipm aTroM HeoOXOIUMO TpeiBapu-
TEJILHO MOCTABUTH MAKET ¢ 3ar0JOBOYHBIMHU (hailiaMu Tekymiero sijipa (0ObIYHO B TTaKeTax ¢
nvenamu linux-headers i kernel-devel). /Tist HekoTOpbIX JucTpuGYyTHBOB MOXKET OBITH
HECKOJIbKO BapUAHTOB $/Ipa (M COOTBETCTBEHHO HECKOJIHKO MAKeTOB), bosiee Toro Bel Mozke-
T€ HUCIIOJb30BaTh CBOE Ad1PO. I/IMeHHO o 3TOM npuYnHe TMaKeT He 3aJaH 3aBUCUMOCTHIO JIJIdAd
Ipcie-dkms, B oT/imune OT JAPYIHUX 3aBUCHMOCTeH. Y3HATH TEKYILYIO BEPCHIO sIpa MOXK-
HO KOMaHJIOi: uname -r. YOeJUThCs, 9TO HYZXKHbIE (halljibl yCTAHOBICHBI MOXKHO ITPOBEPHB
nasmane daiios B gupexropun /lib/modules/‘uname -r‘/build (06br4no 310 CChLIKA HA
3aroyIoBKH fapa B /usr/src/linux-<version> umm /usr/src/kernels/<version>).
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Eciu 3aromoBku TeKyImero sipa yCTaHOBJIEHBI, TO IpU ycTaHoBKe makera lpcie-dkms
OyzeT BBITIOJIHEHA cO0pKa JApaiiBepos ¢ ncnonb3opanrem DKMS (maker dkms BxoanT B 3aBH-
cumoctu lpcie-dkms, kak u make u gee, HeoOxoauMbie 71s c6opku). DKMS 310 noctatodno
MIAPOKO PACIIPOCTPAHEHHAS CcUCTeMA COOPKU W YIPABJICHUST BHEITHUMH MOJLYJISIMU s1/1pa. (OHA
HAXO/JUTCS B OCHOBHOM PEIO3UTOPHH OOJIBITMHCTBA JAUCTPUOYTHUBOB Linux, xors ee HeT B
OpenSuse, Ho st Hee pacrnpocTpansiercsa naker dkms gepe3 Tor xe Open Build System).

DKMS nossoaster:

® IEHTPAIU30BAHHO OTCJIEXKUBATH, KAKHE CTOPOHHUE MOJY/IU $/Ipa, KAKUE UX BEPCUU U
JUIsT KaKuX Bepcnii sipa yeraHoaerbl (dkms status)

® XPAaHUT BCerja MCXOJHUKH JipaiiBepa Pa3HbIX Bepcuil B IEHTPAJIN30BAHHOM MeCTe
(/usr/src/lpcie-<version>)

® II03BOJISIET AaBTOMATUYECKH IepecobupaTh ApaiiBep IpHU Imepexoe Ha HOBOE siIpO

® 1103BOJISIET B JII060H MOMEHT YIaIuTh JApaiiBep WK JI00YI0 ero BEPCHIO U BCe CBA3aHHbIE
¢ anm daitinr (dkms remove -m Ipcie -v <version> —all)

Takum ob6pa3oM, XO0Ts B IaKeTe HAXOASITCSI UCXOAHUKH jJpaiiBepa, a He cOOpaHHBIN Apaii-
BEp, YCTAHOBKA MAJO 9€M OTJAUYAETCHd OT YCTAHOBKH JIPYTHAX MAKETOB, KPOMEe TOTO, 4TO Tpe-
OyeT DONMOJHUTEIbHONR YCTAHOBKHU 3aroJIOBOUHBIX (DAMIOB d/Ipa U YCTaHOBKA MaKeTa TpedyeT
3HAYUTE/ILHOIO BPEMEHU Ha COOPKY.

ITpu ycraHOBKH HOBOIO sijipa MOAYJb OyAeT nepecodbpaH 1o HEr0 aBTOMaTHYecKu JInbo
IpU yCTAHOBKE TaKeTa, JJUOO TTPU MEPBOM BXOJI€ B CUCTEMY C HOBBIM $IJIPOM.

2.8 Hcxomnabie koapl SDK

Ncexomabie Koapl Beex cocTtaBHBIX KoMIoHeHTOB SDK orkpwiTel. [losp3oBaresio mpemo-
CTaBJigeTcd JOCTYI Ha YTeHWe K PeNO3UTOPHIO CHCTeMBbl KOHTDOJSA Bepcuil git, pacmosio-
JKeHHOMY 10 ajipecy https://gitlab.com/1-card/acq/devices/x502/sdk/1pcie_sdk.

Tak:ke BO3MOXKHO CKadaTh apXWB €O BCEeMH HCXOIHBIMH Komamu SDK 1mo ccbLike
https://lcard.ru/download/lpcie_sdk_src.zip.

WNucrpyknun mo coopke Haxomarcsa B (aiiae ncxoagunkos INSTALL.txt.
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I'taBa 3

Oo0mmnit moaxoa Kk pabore ¢ OMOJMOTEKOIA

3.1 Oranung npm pabore ¢ moayaam L-502, E-502 n E16

3.1.1 OtTiname BO3MO>KHOCTEN MOIYyJIei

QO yHKIMOHAIbHBIE BO3MOKHOCTH Moayaeit [-502, E-502 u E16 odenb cxoxKu, 0THAKO €CTh
CYIIIECTBEHHBIE OTINYASI.

1. OcuoBHOE oT/IMYHE 3aK/JII0YA€TCA B HCIIOIb30BaHHBIX nHTepdeiicax — PCI-Express s
L-502 u USB unu Ethernet nas E-502 u E16. B ¢Bg31 ¢ 3TUM HECKOJIBKO OTIMYAET-
csI TpoIeaypa YCTAHOBKHU CBA3U ¢ ycTpoiictBoM. Kpome Toro, pabora mo uaTepdeiicy
Ethernet Tpebyer HacTpoOiiku JIOMOJTHUTEIHLHBIX TAPAMETPOB.

2. B E-502 ucnonssyercs monoauaurenbHo KouTpoatep ARM Cortex-M4 mj1st peain3ammm
goruku uarepdeiico (USB/Ethernet). ¥ gannoro kourposuepa ecrb ¢BOsi IPOIIUBKA,
KOTOPYIO MOYKHO OOHOBJISITH U B KOTOPOH MOTYT OBITH Pean30BaHbI JOMOTHHTETLHBIE
BO3MOYKHOCTH (B TIepBYI0 o4depenn npu pabore gepes Ethernet). Pekomenmyercs Becerma
HCIIOJIb30BaTh IOCJIEIHIO0 BEPCUIO ITPOIIMBKH, KOTOPYIO MOXKHO CKadaTb IO aJIpecy
https://lcard.ru/e502-m4.bin u 0OGHOBUTH C MOMOIbBIO MporpaMMbl X502Studio.
Kpowme Toro, Teoperntdeckun BO3MOZKHO CO3/IAHIE 10/IH30BATE/IEM CBOEHl POIIUBKY JI/Isi
JIAaHHOTO KOHTpoJuiepa, Tak kak ‘“JI Kapja’ mpejgocraBiaser HMCXO/HBIE KOIbI JaHHO
npormuBKY  (git-peno3uTopuii ¢ MCXOAHMKAMH TPOIUBKHA MOXKHO HAafiTH O ajapecy
https://gitlab.com/l-card/acq/devices/x502/e502/firmware/e502_m4),
OJIHAKO KaKOro-mubo pykKoBojcTBa 10 gaHHoit mpomuske “JI Kapx’ amas sroro
He mpegocTaBiasger. TakzKe BO3MOXKHO PAaCcCMOTpPEHHE MPEIIOKeHUi Mo 3aKa3y Ha
nopaborky npomuBkrn ARM Cortex-M4 mog HyzKHBIE ITOJIb30BATEIO 33, 1a4MH.

3. CymecTByeT orpaHndenne CKOpOCTH nepeaadn JaHubix s E-502. Ecan L-502 mo3so-
JIIeT OJIHOBPEMEHHO OCYLIECTBUTD BBOJL U BbIBOJL BCEX JIAHHBIX C AHAJIOIOBbIX KAHAJIOB U
nupPOBLIX JIMHUI Ha MAaKCUMAJIbHON CKOpoCTH, TO B Mojtyie [-502 ecTh orpanuyienus,
KOTOPBIE 3aBUCAT OT UCHOJAb3yeMoro murepdeiica:

e npu pabore nmo USB cymmapras MakcuMabHas CKOPOCTDH MEPeIadn COCTABJIAET
MopsiJIKa 5 MJIH. OTCYETOB B CEKyH/y. 1.e. JOIMyCTHMO HCIOJIb30BaTh HAIPUMep
BBox ¢ ALl u mudposeix auHuii Ha 2 MI' 1 mpu 9TOM BBIBOJ, TOJBKO Ha OIUH
kanas1 LHATT/DOUT na 1 MI'n, wiu va apa Ha 500 KT'u. Eciu uger BB, TOJBKO ¢
ATIIT ma 2 MI'1, To BO3MOKHO HCIIOJIL30BATH BCe TP KaHa a BhIBoga Ha 1 M u
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1.;1. [Ipu 3170M 310 Orpannyenne 0OyCJIOBIEHO OrPAHIIEHHEM CKOPOCTH HHTEPhEii-
ca mexxay KouTpostepom ARM Cortex-M4 u TIJIVC, a wHe camum unTepdeiicom
USB.

e npu pabore mo Ethernet (TCP/IP) makcuManbHas CKOPOCTh yKe OIpaHUYCHA
CKOpOCThIO mepeaadn 1o ceru o nporoxkosy TCP. Ilpu pabore momysist ToBKO
HA BBOJ[ CKOPOCTH OT'PaHUY€eHa 2.5 MJIH. OTCIeTOB B CeKyHIy. CKOPOCTH HA BBIBO/T
U BIMAHHE €€ Ha CKOPOCTDb BBOJA OyIeT YTOUHeHa B JajibHeiimem. I1g BeBoga pe-
KOMEH/LYeTCd 10 BO3MOKHOCTH HCIOIb30BATh IUKINICCKHH pexKuM BbiBoga. Cire-
JIyeT TaKzKe YUATHLIBATH 3arPY3Ky CAMOil CeTH IpH Iepegade Tanubix 1o Ethernet,
TaK KaK OHa MOZKET CHUJIbHO BJIMATHD Ha MaKCUMaJIbHYIO CKOPDOCTH IIepejJavu.

4. B cBg3u ¢ orpanmdenuemM ckopoctu nepejadn B E-502 nopaiepKuBaeTcs BO3MOKHOCTD
3a/1aTh OOIMUIl IeJIUTEIb g YACTOThI BBIBOJA , KOTOPBIN MOYXKHO 33/IaTh C MOMOIIIHIO
X502_SetOutFreqDivider() mwmm X502 SetOutFreq(). B L-502 rakzxe Gblia BBeIcHA
JIaHHas BOBMOXKHOCTB B Bepcun nporrusku [LJINC 0.5, rTakum o6pa3oM JIj1st ee UCIOIb-
30BaHUS MOYKET OBITH HEOOXOIUMO OOHOBUTH HPOIIHBKY.

5. Ilpum muknmaeckoMm BbIBoJEe B L-502 Oydep maxomuTces B gapaiiBepe na I1K, a B E-502
XpaHeHne MUKJIMIecKoro Oydepa pean3oBaHO BHyTpH namaru kouTposurepa ARM
Cortex-M4 momynst, uro mo3Bossier u3bexkarhb 3arpy3ku umarepdeiica u I[IK Bo Bpe-
Mg pPaboThl, OJIHAKO IIPUBOJIUT K OIpPaHUYeHHIO pa3Mepa Oydepa. T.e. npu padbore 10
CeTH IMUKJIMIeCKnil BBIBOJ, He BIIUsET Ha OrpaHnvYeHne wHTepdeiica, 0JHAKO OrpaHmde-
HUE B CYMMapHYIO CKOPOCTHb B 5 MJIH. OTCUETOB B CEKYHY JJIs MOMIYJIS COXPAHAETCS.
s Bepenn npommuskn ARM nuzke 1.0.3 6ydep BoiBosa B 3 MJtH. 0TCYETOB (CyMMapHO
Ha BCe KaHAJIbI) JIEJUIICST Ha 2 paBHbIe 9acTh (OHA HCHOIb3YeTCs JIJIS BBIBO/IA CHTHAJA,
JIpyras JUis 3arpy3KH CJIeIYIOIIero, YTo0bl MOYKHO OBLIO CMEHUTH CUT'HaJ 0e3 OCTaHO-
Ba MPeJIBIYINET0), MOITOMY OJIMH CUTHAT OrpaHudeH B 1.5 MuIH. orcueroB. Haunnas ¢
1.0.3 6ydep MOKET JeJUTCS MPOU3BOJIBHO (B 3aBUCHMOCTH OT pasMepa 3arpyKaeMoro
CHIHAJIA), HOITOMY Da3Mep CHI'HaJla OrPAHUYCH 3HAYCHHEM — 3 MJIH. OTCYETOB MUHYC
pasmep BbIaBaeMoro ceifuac curnasa (0 — ecaum mpu 3arpy3ke He HJET TeHePAITHs
npeabiayiero). Takum 06pasoM, eciii He UCHOJIb3YeTCsl BO3MOKHOCTb CMEHBI CHIHAJA
ma Jjery (r.e. Beerga nocae X502 OutCycleSetup() mmer X502 OutCycleStop() mim
X502 StreamsStop() 10 caeayIoNIeil 3arpy3Ku CUTHAJA), TO MOXKHO JIJsl OJJHOTO CHI'HA-
J1a, UCIOJIB30BATD BCE 3 MJIH. OTCYeTOB. TaKkzKe CJIeyeT yUuThIBATD, 9TO 1IePe/Iada Cur-
nasia B ARM kouTpO/LIep 3aHIMAeT BpeMst U PH HEOOXOINMOCTH BBIIAYN CHTHAIA OJ1-
HOBPEMEHHO C 3aITyCKOM ¢O0pa HeOOXOIMMO JTOXKIAThCS 3arPY3KH CUTHAJIA, 9TO MOXKHO
¢jies1aTh HanpuMep ¢ noMotnbio dgutara X502 OUT CYCLE FLAGS WAIT DONE
B X502_ OutCycleSetup().

6. [Ipu  pabore mo  wmHTepdeiicy  Ethernet me  peanusoBana  (yHKIHS
X502 GetSendReadyCount(), a dbynkupms X502 GetRecvReadyCount()
rapaaTupopatno paboraer Toabko mox OC Windows.

7. Ilpu urenun 3uavenunit nudpoBbIxX BX00B jig E-502 craprme aunuu D114, DI15, DI16
oobenuuaens ¢ guausmu cuaxpormzanun DI SYN2, CONV _IN u START IN co-
orBeTcTBeHHO. IIpm 3TOM, TaKk Kak B 0OomX MOAy/IAX JHHUU 17 U 18 oO0bejuHEeHBI C
DI _SYN1 u DI SYNZ2, to 3navenue 18-oif u 14-oit munun aia E-502 Bcerna oauna-
KOBBI.

8. Hacrpoiiku nojarsizkek st nudposbix Bx0g0B B E-502 oriuyatorcs or L-502 (em. onu-
canne Tuna t_x502  pullups)
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9. B E-502 ucnons3yercs apyras mukpocxema [[ATI, koropas Takzke miaHupyercs K nc-
MOJIH30BAHUIO B MOCJEIYIONUX PeBU3UAX MOyas L-502.

10. E16 o 1mokojieBKe CHTHAJIBHBIX PAa3beMOB U JIMAITa30HAM U3MEPeHU{l BXOJHOTO CUTHAJIA,
9TO mpojokenne aunHeiiku momyaeit E14. API BepxHero ypoBHsI CIE/TaHO COBMECTH-
MbIM ¢ e502api. s 3amanusg gactorsl padorsl LIAIT u AIIIIl ucmosb3yercs omopHast
qacroTa 48 Mri. Ectb pexxum coBmectumocTu ¢ MmojysieMm E14-440 u paborst ¢ E14-440
API. B kauecTBe nHTepdEiicHOTO TpoIeccopa UCcIob3yeTrcsa KonTposaiep WCH32V307.
CurnajbHbBIE PA3bEMBI 110 MOKOJIEBKe HecoBMecTuMbl ¢ E502!

11. B E16 kak u B E14 peanuzoBan ctapT cOopa MO yPOBHIO aHAJOTOBOI'O CHTHAJA - BbI-
e /HuzKe YPOBHSI, IPU 1IEPECEYCHUE TPAHUIB yPOBHS CHU3Y-BBEDX /CBEPXY-BHU3.

12. Uaentudukarop USB yerpoiicrsa ais E16 (VID 2A52&PID  0E16) omrndaercst or
E502 n E14, mosToMy B HEKOTOPHIX CaydasX MPHIETCS YCTAaHOBUTH HOBBIE JTpaiiBepa.

13. U3-3a orcyTcTBUs BHEIIHEH MaMsATH /I XpaHeHUs NHUKIndeckoro oydepa, B E16 pe-
AJIM30BaH TOJIBKO PEXKHM IMOTOKOBOTO BBIBOJA W PEXKHUM acCHHXPOHHOTO BhIBoga LTATL.

14. B ormune ot E502, 8 E16 et BoimemeHHbIX BBIX010B cuaxpoHu3anun START OUT u
CONV _OUT, "o ux posb MoryT ucrnoaudatsb Beixoasl TRIG uim INT, koTropble MOXKHO
MepPeKJII0YaTh Ha BXOJ WM HA BBIXOJ, IPH KOH(MUTYpaIUU “Ha BXOJA ITH KOHTAKTHI
MozkHO uctosib3oBaTh Kak START IN wan CONV _IN.

3.1.2 OO0mue n crenuaJn3npoOBaHHbIe PYHKIUN AJd paboThI C MO-
AyJaeM

B cBs3u ¢ Tem, 4To O0JibIIag YacTb pyHKIuoHaabHocTH Moy el L-502, E-502 u E16 cos-
HAJAI0T, TO OOJIBIIMHCTBO (DYHKIMH pealTn30BaHO OOIMUMH 1 oboux moayieit. Bee obmue
¢dyHKIMN peanau3oBanbl B oubanoreke x502api. [Ipu s3ToM Ha3Banus (PYHKINH ¥ KOHCTAHT
HaunHAOTCA ¢ XH02 | a tumos ¢ t_xH02 . CooTBeTCTBEHHO, /11 PAOOTHI ¢ O0OUMHU MOJIY-
JISIMHM HMCIIOJIL3YeTCd OJIMH U TOT K€ Tui onucarenas moaysas t x502  hnd.

OcnoBHOe oTsim4ue npu pabdore, 3aBuCdIee OT HHTepdelica CBA3U C MOJLYJIeM, 3aKJII0-
JaeTcs B IPOIEAype YCTAaHOBKH CaMOM CBsI3M. DTH (DYHKIUU PEATU30BAHBI B OTJIEIbHBIX
oubanorekax 1502api u €502api mia monyasa L-502, E-502 u E16 coorBercTBenno. Ilpn
YCTaHOBKU CBHA3U, BCs HEOOX0mnMast nHOpPMAIUs O TOM, KaK paboTaTb ¢ MOJYJIEM 10 HYZK-
HOMY mHTep(eiiCy, COXPAHSIETCS BHYTPU HEMPO3PATHOTO OMUCATE ST MOJLYJISI, & MOJIb30BATE/h
MOC/I€ OTKPBITHUST CBSI3W MOYKET padOTaTh ¢ MOJYJIEM OJMHAKOBO C UCIOJb30BAHUEM OJIHUX U
Tex ke obmux pynknuit u3 x502api HE3aBUCHMO OT THIIA MOJLYJIA U HCIIOJIB3YEMOI0 HHTEP-
deiica.

Taxkzke B OTAEABHYIO I'PYIIY CHEMUAJIU3APOBAHHBIX (DYHKIUI BblJeJAeHb (DYHKIMH 110
HacTpoiike mHTepdeiica Ethernet, Koropsie peann3oBanbl TOEKO B €502api u ommcaHbl B
pazjesie OyHKIUHT JI HACTPOWKH CETEBBIX MapaMeTpoB Moy K502.

3.1.3 CoBMecTUMOCTh OHPOEKTOB, pa3paboTaHHBIX JI0 BBeJIeHUd O1o-
anmoreku x502api

Jlng peanu3anuu MOTHOW COBMECTHMOCTH C MPOEKTAMU, PADOTAIONIMMEI TOJTBKO ¢ MOIY-
aem L-502 u pazpaboTaHHBIMK JI0 BBEJICHUST MOIEPKKHI PAbOThI ¢ MojyeM E-502 (koropast
BBesieHa ¢ Bepcun 1.1.0) u cozmanus obieii 6ubanorekn, B 1502api peannsoBanbl HyHKIHN
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13 fanHoil 6ubsmorekn npeapaynux Bepenii (1.0.x). TIpu a1oMm 511 06bsiBIeHNST STHX DYHK-
U ¥ COOTBETCBYIONIUX TUIMOB BHIHECEHBI B OTIEAbHBIH (haitn “1502api _compat.h”, koTopsrit
BKTIouaeTcsd u3 “1502api.h” mj1g coxpaHeHus COBMECTHUMOCTH. DTH THUIIBI ONpeJIe/eHbl depes
obmrue Tunbl w3 “x502api.h”, a GyHKINE peaabHO TOJIHKO BBI3BIBAIOT aHAJOTHYHBIE ODOIIHE
dyukiun n3 x502api. CoorBeTCTBEHHO, TPOEKTHI, Pa3pabOTAHHbIE JIJIsT IPEIbIAYINeH BEPCUu
0e3 yueta obmux OYHKIHH, 10J1KHBI KOPPEKTHO COOMPATHCS U TIPU HOBO Bepcun OMOJIHOTEK.
[naBuoe orimdue, KOTOPOE CJAEAYET YIUTHIBATH, YTO €CJU ITH MPOEKTHI PACITPOCTPAHIIOTCS
¢ HoBoit Bepcueit 1502api, To HEOOXOIUMO pacupoCTpaHdaTh U OubanoTeKy Xx502api, Tak Kak
ee (DYHKIIUK HUCIOJB3YIOTCS (DYHKIUAME HOBOU Bepcuu 1502api.

Tak kak jannbie PYHKIMK U TUIBI HOJHOCTHIO TOBTOPSIOT OOJIBIIMHCTBO O0OOIIEHHBIX
dbyukmit (3a uckaOYeHneM TpedUKCOB B HA3BAHUAX), TO OHH HE MPHUBOJATCH B JTAHHOM
JIOKyMEHTE.

3.2 OO0mmit agropuT™M aJig paboThl C MOIYJIEM

JlanHblil pa3jes1 ONMUChIBAeT TUITMIHYIO MOCJIEI0BATEIbHOCTDh BbI30Ba (DYHKIUI 151 pa-
oorer ¢ monyasvu [-502, E-502 u E16. Bojee moapobHo Kaxkablii miar 6yaeT omucaH B MO-
CJACYIONIUX pa3/ie/iax.

Tunuanas moc/IeI0BaATEIbHOCTh BHI30BOB UMEET CJICAVIONNA BU/I:

1. Ilpu pabore c¢ wmonyiaamu no wuntepdeiicam PCI-Express win USB  noaydurb
CIUCOK  CepuifHbIX HOMepoB ¢ mnomombio  dyrkumit  L502 GetSerialList() u
E502  UsbGetSerialList(), cooOTBeTCTBEHHO, HJIH MOJYYUTH CIIUCOK 3ATUCEIT O MOJYJISAX
¢ nomompio 1502 GetDevRecordsList() m E502 UsbGetDevRecordsList(). ITpu
pabore mo Ethernet moxknHO wucnosb3oBarh (yHKIHUE OOHAPYKEHHS YCTPOICTB B
JIOKAJIBHOI ceTH, onucanubie B riiase OOHapyzKeHne MOIysell B TOKAJbHOM ceTu , Wi,
eciim m3Becten [P-ajpec ycrpoiicTBa, nepeiitu cpa3y K IMyHKTY 2.

2. Ecyim B cucreme mpuCyTCTBYET HYKHBIH MOJYJ/Ib, CO3/IaTh OIMMCATEb MOJY/IA C MOMO-
mpio X502 Create().

3. YcranoBuTh coepmHenue ¢ MogaysaeMm. [Ipu ucrnonb3oBanum 3amuceil o ycrpoiicrse OT-
KphbiTHe Beerga BoinosHsercst ¢ momoribio X502 OpenByDevRecord(). Tpn ucnossb-
30BaHuU CepHitHOro nHomepa ucnonabzyores 1502 Open() win E502_ OpenUsb() s
L-502 u E-502, noaksrouennoro mo USB, coorBercrBenno. YToOBI yCTAHOBUTDL CBSI3H C

mozyJieM 110 Ethernet ¢ ucnonbzosanuem IP-ajpeca, HeobxoiuMo ucio/ib30BarTh QyHK-
muto 502 OpenByIpAddr().

4. TIpn HEOGXOTUMOCTH, MOTYIUTD JOHOJHATEIBHYIO HHMOOPMAIHUIO O YCTPOHCTBE ¢ ITOMO-
mpio X502 GetDevInfo() (B wacTHOCTH /17151 IPOBEPKU HAJHYHS CUTHAJIBHO IIPOLECCO-
pa BlackFin).

5. Ilpu HaMYMK CUTHAJIBHOTO HPOIECccopa (1 2KeJaHuu paboTarh ¢ ero UCIOIb30BAHIEM )
3arpy3uTh IPOIIMBKY CUTHATBHOIO mporeccopa ¢ momoribio X502 BflLoadFirmware().

6. YcTaHoBKa MmapaMeTpoB MOYJS ¢ TOMOIIBIO HaOopa pYyHKIN /71T N3MeHEeHUsT HACTPO-
ex MojyJis (HasBanust pyHKuii HaunHatores ¢ X502 Set)

7. Tlepefada yCcTaHOBJIEHHBIX TTApAMETPOB B MOIYJb ¢ moMotnbio X502  Configure().
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9.

10.

Pabora ¢ MojysieM B CHHXPOHHOM H/HJIH aCHHXPOHHOM perKnMe (ONHCaHa B MOCTery-
IOIAX TOpa3/esax).

Sakpsrrie mogyns X502 Close().

OcBoboxaenne omucaresst Moayis dyukuueir X502 Free().

3.2.1 Pabora ¢ MomyJjieM TPy CUHXPOHHOM BBO/IE

Tunuunasa pa60Ta C MoAdyJieM IIpU CHMHXPOHHOM BBO/€ COCTOUT K3 CJCAYIOIIUX HIaroB:

1.

Paspemrenne Hy:KHBIX cHHXPOHHBIX NOTOKOB (ATIIT u/wnn nndpoBbIx JaHHBIX) ¢ T0-
morpio X502 StreamsEnable().

. 3amyck cHHXpOHHBIX MOTOKOB X502  StreamsStart().

YUreHre NPUHATHIX JAHHBIX U3 MO/ ¢ moMornbio X502 Recv().

O6paboTka  TPOYHMTAHHBIX  JIaHHBIX ¢ momombio X502 ProcessDatal(),
X502_ ProcessAdcData() mrn X502 ProcessDataWithUserExt().

[Ipu HeobxouMOCTH NpueMa U 00pabOTKH ¢JieIyIoniero 0J10Ka, mepexol K MyHKTY 3.

OcTanoB CHEXPOHHBIX IIOTOKOB ¢ momombio X502 StreamsStop().

3.2.2 Pabora c MomaysieM Npu CUHXPOHHOM IIOTOKOBOM BBIBO/IE

Tunmanas padoTa ¢ MOIY/IeM TTPU CUHXPOHHOM BBIBOJIE COCTOUT U3 CJEIYIONIUX ITAroB:

1.

YcranoBka HadaJbHBIX 3HadeHnd g LHAII ¢ momombio acHHXPOHHOTO BBIBOJA
X502_ AsyncOutDac().

Paspelienue HyKHbIX CHHXPOHHBIX 10TOKOB (KaHasbl LIATL, mudposbie BBIXOIBI) ¢ 110~
motpio X502 StreamsEnable().

Banyck  mpeaBapUTENbHOW — 3arpy3KW  JaHHBIX  HA  BBIBOJ C  MOMOIIBIO
X502_ PreloadStart().

[Togroroska 6JI0Ka JAaHHBIX Ha 3anuch ¢ moMommbio X502 PrepareData().
3anuch MOArOTOBACHHOrO OJI0Ka B MOAYJb ¢ moMombio X502 Send().

[Tpu HEOOXOAMMOCTH HMOBTOPHUTH IMYHKTHI 4. M 5. Hy?KHOE KOJIUYECTBO pa3. Ilpm sToMm
00IIMil pazMep IpeIBapUTeIbHO 3arPyKeHHBIX JAHHBIX He JOIKeH IPEBLICATL pa3Mep
6ydepa (o ymoraanuio 9 MCios)

3amyck CHHXPOHHBIX MOTOKOB BBI30BOM X502 StreamsStart().

Kaxkmprit pa3 npu HeoOXOIUMOCTHU MOJrPY3UTh HOBBIEe JaHHBIe B Oydep BBIMOIHUTH
NYHKTH 4. 1 5.

HO 3aBePINEeHNTO pa6OTbI BBITIOJIHUTH OCTaHOB CHHXPOHHBIX ITOTOKOB C ITOMOIIBIO
X502_ StreamsStop().
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3.2.3 Pabora ¢ momysieM 1pu IIUKJINYIECKOM BbIBOIE

ZLIIH BbICTaBJICHHUA NUKJINYECCKOI'O CUI'HaJIa oe3 MMOAKAYKH THIINYHaAd IIOCJIe10BaTC/ILHOCTD
BBITVIAOUT TakK:

1. YceranoBka HavaabHBIX 3HadeHuit g IIAII ¢ momombio aCMHXPOHHOIO BBIBOJA
X502 AsyncOutDac().

2. Paspemnrenne Hy’KHBIX CHHXPOHHBIX OTOKOB (Kanassl LIATI, mudpossre BbIxoms) ¢ 1M0-
mompio X502 StreamsEnable().

3. Beigerenne  mukiamdeckoro  Oydepa  yKa3aHHOrO — pasMepa € IIOMOIIBIO
X502_ OutCycleLoadStart().

4. Barpyska JaHHBIX YKA3aHHOTO pa3Mepa JIs IUKJIXIECKOTO BBIBOJIA ¢ TIOMOIIBIO OJTHOTO
WJIM HECKOJBKUX BBI30BOB XH02  Send().

5. Craenarh 3arpysKeHHbINH CUTHAT aKTUBHBIM ¢ moMotsio X502 OutCycleSetup() ¢ da-
rom X502 OUT_ CYCLE FLAGS WAIT DONE.

6. 3amycTuTh CHHXPOHHBIN BBOJ-BBIBOJ, Yepe3 X502 StreamsStart().
7. Ilpu HeoOXOIUMOCTH BBIBECTH HOBBIH CHTHAJ BBIIOIHHUTD IMArd 3.-5.

8. Ilo 3aBeprmenuio pabOTLI OCTAHOBHTL CHHXPOHHBIH BBOJ-BBIBOJ C  MOMOIIBIO
X502_ StreamsStop() uam TOJbKO MUKIMIecKuil BoiBog yepe3 X502 OutCycleStop().

3.2.4 Pabora c mMomaysieM npu aCHHXPOHHOM BBO/I€-BBbIBO/IE

Tunuunasg paboTa Ipu aCHHXPOHHOM BBO/Ie-BBIBOJIE COCTOUT M3 BBI30Ba, OJHOM U3 (PYHK-
IHAH:

e X502 AsyncInDig() - acuaXpoHHBII BBOJ, 3HAUEHUIT TUMPOBBIX JIHHUIA

X502 AsyncOutDig() - acuHXpOHHBIN BBIBOJ 3HAYEHUIT HA U POBBIE THHUNI

X502 AsyncOutDac() - acMiHXPOHHBIN BBIBOJ 3HaYeHHsT HA OJWH n3 KaHastos [TATT

X502 AsyncGetAdcFrame() - acuaxponusiii npuem oguaoro kajapa ATIIT

3.3 Co3maHne 1 0CBOOOXKIEHIE ONMMCATEd MOILYJId

Bes pabdora ¢ mogysramu L-502, E-502 u E16 ocymiectBisiercs: depe3 omucaTesb MOJLYJIs
muma tx502  hnd. Onucarens momgy/ast npeacranisier coboit HETPO3PAYHBIH yKa3aTe b Ha
CTPYKTYPY, KOTOpas XpaHUT BCIO HH(MOPMAIIAIO O MOJIyJIe B COCTOSHUU COETUHEHUSA C HUM.
[Tonb3oBares b He HMeeT MPAMOIO JIOCTYIIA K HMOJSIM CTPYKTYPBI M BCe JEHCTBUS € MOJIY-
JIEM BBITIOJIHSIIOTCS TIOCPEICTBOM BBI30Ba COOTBETCTBYIOMINX (DYHKIIHI OMOJIMOTEKH, KOTOphIe
IIPUHUMAIOT OIIKUCATE/Ib MOJAYJIA B Ka4deCTBE IIEPBOI'O IIapaMeTpa.

Hepeﬂ MHOIIBITKOMI YCTaHOBUTDL CBA3b C MOAYJIEM HeO6XO,ZLI/IMO CO34aThb OIlnCaTe b, BbI3BaB
dbyukmuo X502 Create(), KoTopast BeIIEISET TAMITh MOJ, CTPYKTYDY, HHUIMATIU3UDYET ee
HOJI 3HAYEHUSIMU 110 YMOJTYaHUIO U BO3BpAIAET YKa3aTe b HAa Hee — OIMUCATE/b MOJLYJIS.

[Tocae Toro kak pabora ¢ MojyJIeM 3aBepiieHa, Boiaenennas dyukiueit X502 Create()
HaMsiTh JOJZKHA ObITh 0CBOOOXK IeHa ocpeacTBoM BbizoBa X502  Free(). ITocsie ocBoboxK j1e-
HHUA OIIKNCATEJIb Y2Ke HEe MOXKET HCIIOJIb30BaTHCA.
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3.4 OTKpbBITHE CBA3W C MOIYJIEM

3.4.1 OO01mee onucanme MPOIEYPHl YCTAHOBKU CBA3U C MOIYJIEM

st paboTsl ¢ MOy IeM HeOOXOAUMO YCTAHOBHTH C HUM COEJIUHEHHE C HCIIOJIH30BAHHEM
paHee CO3JaHHOIO OIUCATEI.

QyHKIUHY 1)1 YCTAHOBKHU COEJUHEHUSI C MOJLYJIEM 3aBUCST OT MCII0JIb3yeMoro unrepdeiica
W OIUCAHBI B NOCJEAYIOIUX TOPa3aeaax.

Ecim bynknus orkpeITHSA CBA3U ¢ MOJIYJIEM BBITIOJIHEHA, YCIIEITHO, TO COeJTUHEHNE ¢ MO-
JIyJIeM YCTaHOBJIEHO M JIAJIbIIE MOYXKHO HCIIOJIb30BATH JI0ObIe (DYHKIUKU YIPABJICHHS MOIY-
jgeM. Ilo 3aBepmennio paboTBH ¢ MOJIy/IeM HEOOXOAUMO 3aKPBITh COEJUHEHHE C MOMOIIBIO
X502 Close().

Eciu xe dyuknusg OTKpPbITUS CBA3W BEpHYJa OMIUOKY, TO 3TO MOYKET COOTBETCTBOBATD
OJTHON M3 CJICIYIONNX CATYAINIi:

e CBs3b C MOJIyJIEM HE YIAAJ0Ch YCTAHOBUTH, T.K. MOJIYJ/Ib HE HAW/IEH WU HE OTBEYAET
KOPPEKTHO Ha 3ampochl. B 3TOM cjydae 1o 3aBepIlieHuio BbI30Ba (DYHKIIUA ONUCATED
MOJLYJ/ISl OCTAETCS B MCXOJTHOM COCTOSIHHH, HE CBA3AHHOM C KAKUM-/IH00 COE/IMHEHUEM W
€ro MOXKHO HUCIIOJIb30BATh TOJLKO JIJIA OTKPBITHA HOBOI'O COCINHEHUS.

e CBs3b C MOJy/IeM yCTaHOBJIEHA, HO OOHAPYZKEHBI TPobJjeMbl B paboTe Momysist. B arom
cJIydae COeJMHeHne ¢ MOJIYJIeM BCE PABHO OCTAETCS OTKPBITBIM, OJTHAKO OOJIbINAs YaCTh
byHKIUE paboThl ¢ MOJYJIEM HE JOCTYIIHA.

[Tpu HEOOXOAMMOCTH PA3IUYIUTH ITU JIBA PA3HBIX COCTOSHUS MOYKHO C TOMOIIBIO (DYHK-
mun X502 IsOpened(), KoTopasi mpoBepsieT, OTKPBITO JTH COeJMHEHHEe ¢ MOJYJIEM B JaHHBIH
MOMEHT JJI YKa3aHHOTO onucaTessd. B 60IbITIHCTBE cIydaeB SBHO Pa3IndaTh 3TH CUTYAIUN
He Tpebyercs u jocrarodno bizBarh dynkuuio X502 Close(), KoTopas 3aKpoer coenute-
HUEe, eCJIH OHO He 3aKPhITO, Mpu J000# omudke OTKPHITHS coeanHeHus. Fcaum yHKIMO
3aKPBITHS HE BBI3BIBATH IO ONMMHOKE OTKPBITHS COEIUHEHUSI, TO COEIMHEHNE MOYKET OCTAThCS
OTKPBITBIM JI0 OCBOOOXKICHUST TIAMSITH Omucaress ¢ nomorbio X502 Free() wim mo moBrop-
HOT'O OTKDBITHS COEJTUHEHWS ¢ TIOMOIIBIO TAHHOTO OMUCATEI.

CoenuHenne MOXKET OCTaBATHCS OTKPBITHIM MPU CAEAYIONINX OMMMOKAX:

e X502 ERR FPGA NOT LOADED — npomuska [IJIMC He ObL1a yCIemuo 3arpy-
xxena u [IJIMC naxomurces B HepabodeMm cocTosnun. OmubKa akTyaabHa TOJBKO JIJIsT
moystsa E-502, T.x. B mosyste L-502 B [IJIVC peanuzosan cam nnrepdeiic PCI-Express
u 0e3 3arpysku npomupku [LJINC moxyns He Oymer maxke ompeaeneH B cucreme. B
moxye E-502 mpormmmska [IJINC 3arpykaercs mukpokorTposiepom u3 Flash-mamsTn
npu crapre Moayad. OmudKa MOKeT BO3HUKATD, €CJIU IOBpeKeHa WHpopMaIus BO
Flash-mamsaTu mim o KAaKUM-TO IpUYIUHAM BO3HUKJIA OMIKOKa 1pu ee uyreHun u3 Flash-
namsitu uan upu ee 3arpyske B [LJINC. B gannom pexkume 1ocTynabl ToJ1KO (DyHKIUN

pabotsl ¢ Flash-mamarbio, pynknum ynpapjieHus ceTeBbIME HACTPORKAMU MOJIYJIS H
dbynknus mepesarpysku npormusku [TJTUC (E502  Reload FPGA()).

e X502 ERR_ REF FREQ NOT LOCKED —  omubka 3axBara  OIOpHOI
YaCTOTHl CHHXPOHHM3AIUH, UIAYIEll OT TaJbBAaHOOTBA3AHHON YaCTH yIPaBJICHHS
BBOJIOM-BBIBO/IOM. X0Ts goctyn K Flash-mavstu u perucrpam ILJINC moxer paborarh
HOPMAJIbHO, JII0Oble (DYHKITNN BBOJA-BBIBO/IA AHAJOTOBBIX WJIH MUMPOBHIX TaHHBIX HE
MOT'YT OBITH OCYIIECTBJICHBI IPU JAHHOM OIIHOKE.
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3.4.2 VYcraHoBKa cBaA3u ¢ wmoayjaem L-502 mo wumHTepdeiicy
PCI-Express

s Havasia paboThl ¢ MOJLYIeM HEOOXOAUMO YCTAHOBUTH C HUM CBS3b € MIOMOIIHIO (PYHK-
mun 1502 Open(). s pasiuaus MOIyJIeli UCIOJIb3yeTcsl UX CepuiiHble HOMepA.

[lomyynuTh CHUCOK CepPUUHBIX HOMEPOB BCeX HalijleHHBIX Momayieit L-502 mMoxkHO € m0-
motrbio byukmuu 1502 GetSerialList(). lanuas yHKIUS NIPHHAMAET TIOCKAH MACCHUB, B
KOTOPBII OY/yT COXpaHeHbl HallJIEeHHbIE CepUITHbIE HOMEPA, U MAKCUMaJIbHOE KOJMYECTBO Ce-
PUIHBIX HOMEPOB, KOTOPOE MOXKHO COXPAHUTH B IIePeJaHHbIA MaCcCHUB

B npocreiiiem caydae MOXKHO 33/1aTh MaKCUMAJIbHOE 3HAUEHUE MO/IYJIeil 1 /17151 CepUITHBIX
HOMEPOB UCIO0JIb30BaTh CTATUYEeCKH BBIJEJIeHHBI MaCcCHUB:

#define MAX_MODULES_CNT 16

char serial_list[MAX_MODULES_CNT] [X502_SERIAL_SIZE];
int32_t get_list_res = L502_GetSerialList(serial_list, MAX_MODULES_CNT, O, NULL);
(get_list_res<0) {
/* Oumbka IONyYeHHHA CIHUCKA CEPHUMHHX HOMEpOB */
} (get_list_res==0) {
/* He HalimeHO HM OZHOTO MOZyZ */

} {

/* HalineHo get_list_res mogmymeit */

B obmem cirygae it paboThl ¢ MPOU3BOJIBHBIM MaKCUMAJILHBIM KOJUIECTBOM MOJIYJIei
MOYKHO BOCIIOJIB30BATHCS TPETHUM MAapaMeTpoM (DYHKIUU JJIsT MOy YeHusT KOJTHIecTBa Haii-
JIEHHBIX MOjyJeil B cucteme. IIpw 3TOM B KadecTBe MACCHUBA CEPUAHBIX HOMEPOB MOXKHO
nepeiaTh HyJIeBOil yKasaTe/ib U yKa3arTh HyJIeBOil pazmep maccusa. [locie 3T0ro MOXKHO u-
HaMUY€CKU BbIACJIUTH MaCCUB 110 IMOJIy4Y€eHHOEe KOJINYIeCTBO CeprIHbIX HOMEPOB U ITOBTOPHO
Bei3BaTh 1502 GetSeriallist() mas mosydeHus: cepuiiHbIX HOMEPOB Beex Moy et L-502:

uint32_t dev_cnt;
int32_t res;

/* Tlomy4aeM KoIuYecTBO Monyilel B cucTeMe */
res = L502_GetSeriallList(NULL, 0, 0, &dev_cnt);

(res<0) {
/* Ouubka NONYYEeHWS CINCKa CEPUHHBX HOMEpPOB */
T (dev_cnt==0) {
/* He HalimeHO HM OZHOTO MOZYIZ */
} {

/* BhmendeM INOCKHUE MaccuB IoZ dev_cnt CepHUHEHX HOMEPOB pasMepOM
dev_cnt*L502_SERIAL_SIZE */
t_x502_serial_list serial_list=
(t_x502_serial_list)
malloc(dev_cnt*X502_SERIAL_SIZE);
(serial_list == NULL) <{
/* Oumbxa BHIENEHUS IaMATH */
} {
res = L502_GetSerialList(serial_list, dev_cnt, O,
NULL) ;
(res>0) {
/* llomy4eHO Tres CepUHNX HOMEpPOB */
¥
/* OcBoboxmaeM BhHAENEHHHI MacCUB I[IOJ CepuliHNe HoMepa */
free(serial_list);

Cﬂe,ZLyeT OTMETUTDH, YTO C OJHUM MOAYyJIEeM OJHOBPEMEHHO MOXKET 6bITb YCTaHOBJIEHO TOJIb-
KO OJHO coenuHeHue. IIpn mOnbITKe OTKPHITH MOJYJIb, ¢ KOTOPBIM Y2K€ YCTAHOBJICHO COEIH-
HeHUe 4epes3 JIpyroii onucareab (BO3MOXKHO, B apyroii nporpamme) L502 Open() Beprer

28



X502 ERR_DEVICE ACCESS DENIED. Ipu stom L502  GetSerialliist() mo ymomnda-
HUIO BO3BPAIMAET CIIUCOK BCEX CEPUITHBIX HOMEPOB MOJYJISA, BKIOYAS T€, C KOTOPBIMU Y7Ke
YCTaHOBJIEHO coejuHeHue. Ecim HYXKHO TMOJTYyYUTh CIHCOK TOJBKO TeX YCTPOUCTB, € KOTO-
PBIMH €llle He YCTAHOBJIeHO coequnenus, To B L502  GetSerialList() moxHo mepenars duiar
X502 GETDEVS FLAGS ONLY NOT _ OPENED.

Ecaun B kagectBe cepuitnoro somepa B L6502  Open() mepenarh HyJneBoil ykaszareib WId
OyCTYI0 CTPOKY, TO OyIeT TPeANpPUHSATA TOMBITKA OTKPHITH MEPBBIH MOIY/Ib, C KOTOPHIM
y/lacTcs YCHENTHO YCTAHOBUTH COe/inHeHne. Ecaum Hu ¢ OJHUM MOJyJIeM YCTAHOBUTH CO€JIH-
HeHWe He yAaJI0Ch, TO OYJeT BO3BpaIlleHa ONIMOKA, MOJTYYeHHAs TIPH MONBITKA OTKPHITH TO-
caepauit MoyJib. To ecrb, nupu Hasmuauu jaByX mosgysieir [-502 B cucreme, nepsbiit BbI30B
L502  Open() ycraHOBHT coeiHEHHE € epBBIM MOysIeM 1-502, BTopoii BBI30B - CO BTODHIM,
a Tperuii Bepuer yzxe omudky pocryna X502 ERR_DEVICE ACCESS DENIED.

3.4.3 VYcranoBKa cBa3u ¢ moayJjgeMm E-502 o mHTepdeiicy USB

[Tpu pabore nmo USB anropurm ycranoB/eHus CBsI3u abCOMIOTHO aHAJOTUIEH OTKPBITHIO
mogtyas L-502, ¢ Toit pa3uurei, 4To Jiis NoyYeHus CIIICKa CEPUITHBIX HOMEPOB HCIIO/IH3YeTCs
dbyukmus E502  UsbGetSerialList(), a misg orkpsitus Moayas E-502 mo cepuiiHOMY HOMePY
ucrosb3yercsa E502_ OpenUsb().

3.4.4 VYcraHoBKa cBsa3u ¢ moaysem E-502 o unrepdeiicy Ethernet

VeranoBuTh CBsi3b ¢ MoaysaeMm 1o Ethernet moxkHO Kak 1o siBHO 3ajmanHoMy [P-amapecy
YCTPOICTBA, TaAK U BOCIOJIH30BATHCA (DYHKIUSIMU OOHAPYKEHUA YCTPOKCTB B JIOKAJIBHOMN ce-
TH, TOJPOOHO ONUCAHHBLIME B Iv1aBe OOHApPYzKeHHe MOIY/Ieil B JIOKAJIBHOW CEeTH .

IIpu  ycranoBke cBasu 1o  [P-aapecy  jocrarodno  BbI3BaTh  (DYHKIHUIO
E502  OpenBylIpAddr().

CrieiyeT OTMETUTD, 9TO B OTJIHYHE OT APYTUX WHTEPQEHCcOoB, 1jisT KOPPEKTHOW PabOTHI
no Ethernet moskubl OBITH HACTPOEHBI HEOOXOJIUMBIE IApaMETPhI, O YeM OIUCAHO B IJiaBe
Ocobennoctu pabotsl no narepdeiicy Ethernet u nacrpoiika ceTeBbIX MapaMeTpos .

3.4.5 VYcTaHOBKA CBA3W C MOIYJISIMU C MUCIIOJIB30BAHUEM 3aITUCEN O
YCTPOUCTBE

OuuM n3 MUHYCOB (DYHKIUI OTKPBITUS 110 CEPUIHOMY HOMEPY SIBJISIETCS TO, 9TO B MO-
MEHT OTKPBITHS HEOOXOJIUMO 3HATH, YCTPOUCTBY, TMOJAKJIOYEHHOMY MO KaKoMy uHTepdeiicy,
COOTBETCTBYET JAHHBLIH HOMep, 9TOOLI BHIOPATh COOTBETCTBYIONIYIO (DYHKIIMIO JIJISI OTKPbI-
Tug ycrpoiictBa. 1g usbexkanus 3TOro BBeJeH crnenuaabHbIil Tum t x502  devrec, coot-
BETCTBYIONIUI 3amucu o0 HalijieHHoM ycrpoicrse. Jlanubiit Tun cojepkut MHGOPMALUIO O
HAWJEHHOM YCTPOHCTBE (HaSBaHHe, cepuitablii HOMeD, unTepdeiic, duarn ¢ moAIePKHUBaI0-
IMIUMUCST BO3MOYKHOCTSIME U T.IT. ), & TaK7Ke COMEPIKUT BCIO HEOOXOAMMY 0 HH(MOPMAIIHIO O TOM,
KaK YCTaHOBUTH CBSI3b U pabOTaTh ¢ COOTBETCTBYIOIHUM ycTpoiictBoM. COOTBETCTBEHHO, OT
ycTpoiicTBa U HHTepdeiica 3aBUCAT TOALKO (DYHKIIUK IHOJYUEeHHsT 3alliceil o ycTpoiicTBe, a
YCTAHOBKa CBsi3u ocymiecTsistercst obmedi dyuxmueir X502 OpenByDevRecord().

DTO MO3BOJIAET MOJTYIATH BCE HEOOXOIUMBIE 3AMUCH HA OTAETBHOM JTAlle U COXPAHUTD MX
B 0OIIUII MacCUB, a B JIaJbHEHIIIEM y2Ke BBITIOJIHUTDH OTKPBITHE CBI3M 10 HYYKHBIM 3aIUCIM,
He pa3dupas OTJAEIbHO, YTO TO 33 YCTPOUCTBO M M0 KAKOMY HHTepdeicy MOIKII0YeHO.

OcobeHHOCTBIO SBJIFETCA HeOOXOIMMOCTD TOIb30BATEI0 OUUIIATH HaMSITh, BBLICICHHYIO
HA dTale HHAINAIN3AINA 3anuck 00 yeTpoiicTBe. OUnCTKa TAMSITH BBITIOTHSIETCS ¢ TOMOIIIBIO
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X502 FreeDevRecordList(). 3amuck 06 ycrpoficTBe HCIOAB3YeTCsI HCKIIOYUTEIHHO BHYTDH
X502 OpenByDevRecord() w nipn skexannu MozKeT OBITH OCBOOOKIEHA Cpa3y MOCJIE BbI30-
Ba JIAHHOW (DYHKIMH, €CJIl CHUCOK 3amuceil 6osbine He Hyzken. Takxke cielyerT y4ecThb, 9TO
mepeJ TeM, KaK MPONHHUIMATH3NPOBAHHYIO PaHee 3aluch epeJaBaTh B (DYHKIUIO s TOJTY-
deHHsI UJIM MHUIUAIA3AINE HOBOI 3anucu (HalpuMep jijist OOHOBJICHHSI CIIUCKA ), HEOOXOMMO
ee CliepBa OYHUCTUTHL AJIA I/I36e}KaHI/IH yTedeK naMAaTH.

Hocrymabl caeayoiine (hbyHKIAA JIIs0 MHATTHAJIN3AINNA 3aTnCcei:

L502  GetDevRecordsList() nnnnmanusupyer 3amucu, COOTBETCTBYIOIIHAE HOKIIOYCH-
ubiM Mozyasm 1-502 mo unarepdeiicy PCI-Express. [To mapamerpaM u ncnoJib30BaHUIO
anasornana L502  GetSerialList() ¢ yaeTrom HeOOGXOANMOCTH 0CBOOOXKIATH 3aMUCH.

E502  UsbGetDevRecordsList() nHUITEATH3UPYET 3aUCH, COOTBETCTBYIOTIHE TI0TKJIIO-
qenHbIM MonyasaM E-502 o uaTepdeiicy USB. Ilo mapamerpaM u HCIIOJIB30BAHUIO aHA-
gornuna E502  UsbGetSeriallist() ¢ yaerom HeobxoammMocTu 0CBOGOK IATH 3AIUCH.

E502  MakeDevRecordByIpAddr() naumuanusnpyer 3anuch AJisi yCTAaHOBIEHHST COe/TH-
Hennd ¢ moayiaem E-502 ¢ 3amanubiM ajgpecoM o uaTepdeiicy Ethernet.

E502 MakeDevRecordByEthSve() naunuansnpyeT 3amuch Jjist yCTAHOBIEHUST COe/TH-
Henus ¢ mojysieMm FE-502, coorBeTcTBYOIEM aBTOMATUIECKH OOHAPYKEHHOMY CEPBHCY,
no warepdeiicy Ethernet

Huzke npuBesen mpuMep, KOTOPBIH CO3/1aeT 3alUCH /I BCeX HAMTEHHBIX MOIYJIeH, TOoI-
kiaouenubix 1m0 uaTepdeiicam USB u PCI-Express. Kpome Toro, npesgnosiaraercsi, 910 B
maccuse ip addr list comep:xurcsa ip _cnt  aapecos, A8 KOTOPBIX TaKzKe CO3TAIOTCA
zanucu, a oupeejsenne TCP CONNECTION TOUT sajaer taiimayT B MC Ha 110JI-
KJII0UEHUe 110 ceTeBoMy uHTepdeiicy. 3aTeM IpeIocTaBIsieTcss BEIOOp HYKHOTO YCTPOHCTBA,
[OCJIe 9eTO ¢ HUM YCTAHABIUBAETCS CBI3b M BCE 3AIUCHU TTOCJE ITOIO OUUIIAIOTCH.

uint32_t ip_addr_list[] = { .... } ; /* cuoucok ip-azZpecoB ycTpoicTB */
uint32_t ip_cnt = ... ; /* pasMep 3Toro cmmcka */

uint32_t pci_devcnt = 0;

uint32_t usb_devecnt = 0;

int32_t fnd_devent = 0; /* obmee Xon-Bo HallmeHHHX 3amuceil */
t_xb02_devrec *devrec_list = NULL; /* cmucox sammcell o ycTpoiicTBax */
t_x502_hnd hnd = NULL; /* ommcaTeib OTKPHTOIO yCTpoHcTBa */

/* TmonygaeM KOJIUYECTBO IOIKINYEHHHX YCTPOHCTB mo umHTepdeiicam PCI u USB */
L502_GetDevRecordsList(NULL, O, O, &pci_devcnt);
E502_UsbGetDevRecordsList (NULL, 0, 0, &usb_devcnt);

((pci_devent+usb_devent + ip_cnt) != 0) {
/* BhOenseM HaMSTb [Jd MaccUBa OIS COXpaHeHHS HahmeHHOTO

KOJNU4YecTBa 3amucei */

devrec_list = malloc((pci_devent + usb_devent + ip_cnt) *

sizeof (t_xb502_devrec));

(devrec_list != NULL) {
unsigned i;
/* momywaeM samucu o Momyiax L-502, Ho He 6ompme pci_devent */
(pci_devent!=0) {
int32_t res = L502_GetDevRecordsList(&devrec_list[fnd_devcent],
pci_devent, 0, NULL);
(res >= 0) {
fnd_devcnt += res;
¥
}
/* mo6aBigeM sammcu o Momyuax E-502, mogpkmwuenmmx mo USB, B komer maccusa */
(usb_devent!=0) {
int32_t res = E502_UsbGetDevRecordsList(&devrec_list[fnd_devcnt],
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usb_devent, 0, NULL);
(res >= 0) {
fnd_devcnt += res;

}

/* cosfaeM BamucH AJA DepelaHHOTO MAacCHBA ip-azZpecoB */
(i=0; i < ip_cnt; i++) {
(E502_MakeDevRecordByIpAddr(&devrec_list[fnd_devent],
ip_addr_list[i], O,
TCP_CONNECTION_TOUT) == X502_ERR_OK) {
fnd_devcnt++;

(fnd_devent !'= 0) {
uint32_t dev_ind;

/* obpaboTka crmcka u BHOODP HYXHOIO yCTPOHCTBa, HHAEKC KOTOPOLO
ons mpuMepa coxpaHseTca B dev_ind */

( <yctpolicTBo BHEpaHO> )
hnd = X502_Create();
(hnd==NULL) {
/* Oumbka cospaHusd ommcaTens Momyus! */
} {
/* ycTaHaBIUBaeM CBH3b C MOAYJIEM II0 3amucu */
int32_t err = X502_OpenByDevRecord(hnd, &devrec_list[dev_ind]);
(err !'= X502_ERR_0K) {
/* omubra YCTAHOBICHUT COSINUHEHUS */
X502 _Free(hnd);
hnd = NULL;

}

/* ocBOGOXOEHNE PEeCYpCoB HeHCTBUTENBHHX 3amuceldl U3 cmucka */
X502_FreeDevRecordList(devrec_list, fnd_devcnt);

}

/* o4mCTKa [aMATH CaMoro MaccusBa */

free(devrec_list);

(hnd != NULL) {
/* paboTa ¢ Momymem */

X502_Close(hnd);
X502_Free(hnd);

B mamHOM npumMepe Bce pecypehl 3amuceil 0cBOOOXKIAIOTCS CPa3y MOCe BHIOOPa HYZKHOIO
yCTPOfiCTBa M yCTAHOBJICHUS ¢ HUM CBA3H. [Ipu KejlaHum MOXKHO HCIIOIb30BaTh JIPYTOM MOJI-
XO/I, HATIPUMED, COXPaHsisi 3alMMCU BMECTe C CO3JMAaHHBIMH OTMUCATEJSIMHA YCTPOHRCTBA, ITOOHI
B JTII000H HYZKHBIFI MOMEHT MOXKHO OBLIO OTKPBLITh, 3aKPLITh U CHOBA OTKPBITH YCTPOUCTBO,
0CBOOOZK Tasd KayKJIVIO 3alUCh TOJIBKO B MOMEHT 3aBepIleHHs PA0OTHI UIH MOJIYyJYeHUs] HOBO-
ro cuucka ycrpoicrs. I[Ipu sroM cjiejlyer yauThbiBaTh, YTO KOIUPOBATH 3AIIUCH O YCTPOUCTBE
MozkHO, HO X502 FreeDevRecordList moszkna BBI3BIBATHLCA TOJTBKO OJUH pa3 Ha OJHY KOIHUIO
KaXKJION 3aIIUCH.

Crenayer OTMETUTD, YTO Bce (DYHKIHMH ITOJIYyYEHUs] CEPUMHBIX HOMEPOB U YCTaHOBJICHUSA
CBA3H C MOJIY/JISAMH M3 IPEIbIIYIINX Pa3/Ie/oB pealbHO peaJu30BaHbl depe3 ONUCAHHbIE B
JaHHOM pasjese (DYHKINHA U ABJASIOTCA JUITH 00epTKAMU, CO3TAHHBIMHE JI/Is1 YIIPOIEHU MPO-
e lyPhl MIOUCKA U YCTAHOBJIEHUS CBS3U C yCTPOCTBaAMU.

31



3.5 Pexwumbl paboThHI C CUTHAJBHBIM HPOIECCOPOM 1 Oe3
HEro

Mojysu 1-502 u E-502 moryT paborarh B JIByX peKuMax:

e B mrrarnom pexkume (X502 MODE _FPGA) Bes 06paGoTKa TAHHBIX BBIIOJIHAETCS all-
naparuo B [IJINC momyiist, a yupaienue MOLyJIeM OCYIIECTBIISETCS [y TEM HPSIMOi 3a-
nucu 3Hadernit B peructpsl [LJIMC. B arom pexxnme mocTymHb BCe mTaTHbe (DyHKITHT
cbopa JAaHHBIX, OTHAKO Yy TOJIH30BATES] HET BO3MOKHOCTH PACITHPHUTH (DYHKIINOHATb-
Hble BO3MOXZKHOCTH CAMOTO MOJIYJd. DTOT PEXKUM JOCTYIEeH I BceX MoauduKanuit
L-502 u E-502.

e B pexum paborel ¢ curraabibiM mponeccopom (X502 MODE DSP) (orcyrcrByer
B E16) BCé ynpasienne cOOpPOM JIAHHBIX BBIMOJHIETCS CHTHAJTBHBIM ITPOIECCOPOM
BlackFin n Bce moTOKM JTaHHBIX Ha BBOJ W BBIBOJ HIAYT depe3 Hero. Takum oOpasoMm,
OJIb30BaTe/ b MOXKeT IyTeM co3janus wmojucpunupoBannoit npommusku BlackFin
peaT30BaTh JOMOTHATEIbHBIE BO3MOKHOCTH (HAIpHMED, OOPATHYIO CBSI3b B PEXKIME
PeabHOrO BPEMEHH). DTOT PeyKUM JOCTYTIeH TOJNbKO jiist Mogudukammii L-502-P-G,
L-502-P-G-D u E-502-P-EU-D. V¥3marp 0 HaJu4yue CUTCHAJIBLHOIO IIPOIECCOPA
MporpaMMHO MOXKHO Takxke 1o ¢aary X502 DEVFLAGS BF PRESENT B
dutarax B 3anucu o ycrpoiictBe wim B duarax uadopManum 0 MOJYJe, KOTOPas
MOXKET OBbITh IOJy4YeHA I[0CJe YCTAHOBJEHWS CBA3M C MOJYyJeM 4Yepe3 (DyHKIUIO
L502_ GetDevInfo().

[Ipu BKIIOYEHNN TUTAHUS MO/TY/Ib BCET/1a HAXOAUTCS B IMITATHOM PexKuMe PadoThl 6e3 nc-
MOJIb30BAaHUsI CUTHAJIBHOTO Mporeccopa. /st paboThl CHIHAJIBHOTO MPOIEccopa HeOOXO0 MO
PeIBAPUTEIHHO 3arPY3UTh B HETO MporpammMy (TPOTITHBKY ). DTO MOXKHO ¢enarh u3 daiina
dbopmara 1dr ¢ momompio dbyukmun X502 BfLoadFirmware(). ITocsie sToro Momyasb Gyier
ABTOMATWYECKH TIepeBeJIeH B PeXKUM € CHTHAJIBHBIM TTPOIECCOPOM.

IIpu HEOOXOUMMOCTH, MOYKHO CIEIUaJIbHO HEPEKJIOYUTh PEeXKUM PabOThl C HOMOIIHIO
X502 SetMode(). D10 mMoxkeT MOTPeGOBATHCS, HANPUMED, €CJIH HPOIIUBKA 3arpy’KeHa B
BlackFin mo unatepdeiicy JTAG. Kpome Toro, cienyer mMers BBHY, 9TO TP OTKPBITHU
CBSA3M C YCTPOHCTBOM He MPOW3BOIUTCS U3MeHeHWe pexXnma pabdoTel Momayiad. Tle.
ecad OJHa TporpaMma ycranosmia pexkum X502 MODE DSP, Tto npum mnociemayiomem
OTKPBITUU MOJYJIS U3 JPYTo#l MpOrpaMMBbI 3TOT PEKUM COXpaHUTCA. B 3Toit ¢BA3M MOXKeT
MOHAOOUTHCS SIBHO TIE€PEBECTH MOJYJb B INITATHBINA pe:kuM ¢ momornbio X502 SetMode().
[TosTomy ecam mporpaMma He TIPEANOJAraeT, 4TO MOIY/JIb MOr paboTaTh B peKUMe
X502 MODE DSP u BbmosHATh Kakue-To (DYHKIUH, KOTOPbIE HE HYYKHO IPEPHIBATD,
a paboTaeT ¢ MOIyJeM ¢ “9UCTOro JUCTa’, PEKOMEHIYyeTCs Cpa3y IOCJe YCTAHOBKH CBA3M
YCTAHOBHUTD SIBHO HYKHBIN PEKUM pabOTHI.

Bce macrpoiiku Mmomy/ist m paboTa ¢ CHHXPOHHBIM BBOJIOM-BBIBOIOM JOJIZKHBI BBITOJTHATHCS
MOC/I€ YCTAHOBKH HYYKHOTO PEKUMA.

B s11060# MOMEHT MOYKHO Y3HATB TEKYIIHUii pexkuM paboTsl ¢ momotisio X502 GetMode().

3.6 YcTraHOBKa HACTPOEK MOIYJIsd

ITepen wcnob30BaHUEM MOJYJIS, KaK MPABUIO, HEOOXOIUMO BBHITTOJHUTH HACTPOHKY ero
napamMeTpoB. CliepBa Bce HACTPOIKHU 3AIMCHIBAIOTC B IOJIA CTPYKTYPBI OIUCATE/Id MOJLYJIA C
HOMOIIBIO (PYHKIUM, HauuHatomuxcd ¢ X502  Set, KoTopble OYAYT OIUCAHBI B MOCIELYIOMUX
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oJpa3zenax, Mmocje 4ero yCTAaHOBJIEHHBIE HMapaMeTpbl MepealoTcs B MOJYJb C TOMOIIBIO
X502 Configure().

3.6.1 HacTpoiika mocJjegoBaTeabHOCTU orrpoca KanayoB AITII

Moaymu L-502, E-502 u E16 npeacrasasror coboit AIIIT ¢ mocnenoBare bHO KOMMY-
tanueit kKanaaoB. To ecTh M3MepeHne HECKOJbKIX KaHAJIOB ITPOUCXOIUT MOCAEI0BATEIBHO,
oyTeM IepekaiodeHns BxomHoro xommytaropa Allll. Kak m B OGospmmHCTBE MOmeseit
“JI Kapa” mocsenoBaTebHOCTh OINpPOCca KAHAJIOB 3aJaeTcs € IOMOIIBIO YIPaBJIAIOINIeH
rabunbl Jorudyeckux kanajop AIIIL. Beero rabuumpma Moxer copep:Karb OT OLHOIO J10
X502 LTABLE MAX CH_CNT JsiornuecKux KaHaJjoB.

Kazkaprii toruvdeckuit kKanas 3aJaeT cJaeyIonue mapaMeTph:

e HoMmep (HU3MYECKOro KaHaJja, ¢ KOTOpOro npoussojgurcd usmepenue. Homep dpusuye-
CKOTr'0 KaHaJjia 3agaercsd, cauras oT 0, To ectb 0 o3Havaer nepsbiii Kanau, 1 — BTOpoil u
1.71. Takum obpazom, B jguddepeHnuaibHOM pezKuMe HOMep KaHaaa MOoXKeT ObITh oT ()
Jo 15, a B pexkume u3Mepenus c obmieit 3emieit — ot 0 o 31.

e pexkum u3mepenns ALl w3 t x502 Ich mode.
® 1CIIOJIb3YeMbIil auana3on usMepenns (n3t x502 ade range mmt_el6 adc range).

e K03hDUIIEHT YCPEJIHEHUS 0 3aJaHHOMY JIOrHIecKoMy KaHaty (cM. pasmen Koaddu-
[UEHT YCPeJIHEeHUs JIJIst JOTHIeCKOro Kanaaa (He peann3oBano B E16) | He peaqn3oBaHo
B E16).

3ajaTh mapaMeTpsl JJOTTIECKOTO KaHa a ¢ HYKHBIM HOMEPOM MOXKHO € MTOMOIIHI0 (DYHK-
uun X502 SetLChannel(), a Kom4ecTBo JIOPHYECKAX KAHAJIOB B yIDaBJIsIoieil tabiumue —
¢ momompio X502 SetLChannelCount().

Hanpumep, nHeobxoauM0 U3MEPUTH CIIepBa HaIpsizKeHne Bxojga X1 OTHOCUTEIHHO 00IIei
3emuin i nuana3ona -+ /-10B, 3arem u3Mepurh 3HaueHuwe Ha 16 kanase B auddepeHnn-
anbHoM pexkume (Mexay Bxogamu X16 m Y16) ¢ mmamasonom -+/-1B, a 3aTeM m3Mepurhb
HAIIPsKeHne Mexkay Y1 m obmieit 3emeit (17 KaHaI B pexKuMe ¢ oOIIei 3eMﬂeﬁ) ¢ Iuarna-
3ou0M +/-0.2B (Hasuauenne BBIBOIOB CHTHAJIBHOIO pazbeMa H MOJKJIIOYEHHe CHUTHAJOB K
MO/LYJTIO OIMCAHO B ‘‘PyKOBOACTBE mONb30BaTens’). B 3TOM cilydae HACTpOHKa JIOMHYECKON
TaOJIHUIBI Oy/1eT BBITVISIETD CJIEIYIONIM 00Pa30M:

/* ycTaHaBnuBaeM 3 JOTWYeCKHUX KaHama */
int32_t err = X502_SetLChannelCount(hnd, 3);
(err == X502_ERR_0K) {
/* IHepBHN IOrWYecKMil KaHall COOTBETCTBYeT M3MepeHHw 1 KaHama
OTHOCUTENbHO obmel zemmu */
err = X502_SetLChannel(hnd,0,0,X502_LCH_MODE_COMM,
X502_ADC_RANGE_10,0);

(err == X502_ERR_0K) {
/* BTopoll mormdYeckuil KaHall COOTBETCTBYET M3MepeHMO 16 KaHama
B nud. pexmume */
err = X502_SetLChannel(hnd,1,15,X5602_LCH_MODE_DIFF,
X502_ADC_RANGE_1, 0);

(err == X502_ERR_0K) {
/* TpeTu#l mormyeckuil KaHal - uUsMepeHMe 17-ro KaHana
OTHOCHUTENbHO obmell seMmm */
err = X502_SetLChannel(hnd,2,16,X502_LCH_MODE_COMM,
X502_ADC_RANGE_02, 0);

33


http://www.lcard.ru/download/l-502_users_guide.pdf

(err == X502_ERR_0K) {
/* ycTaHOBKa IOPYTHUX HACTpPOeK */

(err == X502_ERR_0K) {
/* mepefaeM HACTPOHMKM B MOZYIb */
err = X502_Configure(hnd,0);

(err !'= X502_ERR_OK) {
/* mpomsomna omubra Ipu HacTpolke mapaMeTpoB... */

[locne 3aBepiienns n3MepeHus ¢ HACTPOUKAMHU, COOTBETCTBY IOIIUMHU TTOCIETHEMY JIOTTIe-
CKOMY KaHaJIy, CJIeJlyeT U3MepeHre, COOTBETCTBYIOIIEe CHOBA TIEPBOMY (¢ HYJIEBBIM HOMEPOM )
JloruyeckoMy kanaJiy. [locsieoBare/ibHOCTh U3MepeHuil COOTBETCTBYIONIAs OJJHOMY HPOXOJLY
JIOTHYECKON TaO NIl HA3BIBACTCH KaPOM.

[Ipu kestanuu, MeKy 3aBEpPIICHUEM H3MEPEHUsi, COOTBETCTBYIONIErO MOCIEIHEMY JIOTH-
YeCKOMY KaHaJly KaJpa, U Ha4aJOM HU3MePEeHHH, COOTBETCTBYIOIIEIO0 IEePBOMY JIOTHYECKOMY
KaHAJIY CJeAYIONEero Kaapa, MoKeT ObITh BCTaBIeHA MeXKKaapoBas 3aJepKKa.

3.6.2 Hacrpoiika 9acTOThl CHHXPOHHOTO BBOJA/BBIBO/IA

Bce gacToThl HOTOKOBOIO ¢OOpa M BBIJIAYU JAHHBIX OCHOBBIBAIOTCS HA OMOPHONH YacToTe
CHHXPOHHU3AIMK. B KauecTBe OMOPHO#M 4aCTOTHI MOMXKET UCHOIb30BATHCA BHYTPEHHUM HCTOY-
HUK YacTOTHl WU BHelmHUil. B mepBoM ciiydae, omopHasi dacToTa MoxKeT ObITh 2MI'1 1ubo
1.5MTI'n. ITo ymomuanuio ucnosib3yercs 2MI't. M3MmennTs ee MOXKHO ¢ HOMOIHIO (DYHKITUN
X502 SetRefFreq().

[Tpu BHermrHEH OMOPHOI YACTOTHI MOYKET WMCIOJIB30BATHLCA CUTHAJ C MPOU3BOJLHOI Ya-
croroit 1o 1.5 MI'm. Ilpu sTom jyig Toro, 4Tobbl (pyHKIHH OUOJIMOTEKH MOIVIM ONTUMAIb-
HO 10oA06paTh HACTPONKHU Iepeavn JAHHBIX (eCJu OHW He 3aJal0TCsl BDYUYHYI0), a TaKiKe
JUIsE TOrO, 9T00BI KOPPEKTHO paboTasn yHKIMU NOAOHPAIONIHE JeJUuTeu (CM. HEZKe) ISt
MOJTyYeHHsT HYKHBIX YacTOT BBOJA/BHIBOIA HEOOXOAMMO 3aJaTh 3HAUEHHE BHEITHEH Omop-
HOW 9aCTOTHI, KOTOpas OyJeT MofaHa. JTO 3HAUEHHE MOYKHO 337aTh C MOMOIIBI0 (DYyHKITHN
X502_ SetExtRefFreqValue().

Yacrtora cbopa AILIl mosydyaercss ¢ HOMOIIBIO JedeHHs 3HAYEHHS OIOPHON YacTOTHI
HA YCTAHOBJIEHHBIA KOI(DMUIUEHT, KOTOPHIH MOKeT OBIThL B aMama3one oT 1 10
X502 ADC_ FREQ_ DIV _MAX. Kpome Toro, kak yke YIOMHHAJIOCH B IPEIBIILYIIEM
pasjesie, MeXKJIy M3MepeHueM IOCAeHer0 JOTMIeCKOTo KaHaJa OJHOr0 KaJpa U HavdaJoM
CJEYIONIEro Kajipa, MOXKeT ObITh jJo0aBjieHa MeKKaJipoBas 3ajepxkka. MexkkajapoBasd
3aJIePKKa, 331aeTCs B BUJIE KOJMYECTBA, IEPUOIOB OIIOPHON YAaCTOTHI CHHXPOHH3AIUM.

Henurens vactorsl coopa ALl m KOIMYECTBO MEPHOIOB OMOPHON YACTOTHI JJIsT MEXK-
Ka/IPOBOIi 3aJIePKKH MOYKHO 3a/1aTh siBHO ¢ nomonibio (yuknuii X502 SetAdcFreqDivider()
u X502 SetAdcInterframeDelay() coorsercrBenno. Bmecto arux dyHKImit mis ynodcTsa
MOXKHO UCI01b30BaTh (yHKmuio X502  SetAdcFreq(), KoTopoii MOXKHO TepesiaTh 3HAYEHH
gactoTel coopa ALII u gactorsr kaapos B I'epuax, a (hyHKIHUs caMa pacCInTaeT HYKHBII
JIeJIATEIb U 3HAUECHHE MEXKKAJIPOBOH 3aJIepzKKH, UYTOOBI IMOJIYYEeHHbIE YacTOTHl OBLIN HAHOO-
Jiee OIM3KU K yKa3aHHbIM. [Ipu 9TOM (QyHKIMsT BEPHET PEaIbHO YCTAHOBUBIINECS 3HATCHUS
9aCTOT.

[Mon gacroroii c6opa AIIIT (f acq) monumaercss Beawdamna, oOpaTHas BPEMEHH OJHOTO
npeobpa3oBaHusi, COOTBETCTBYIOIIEIO OJHOMY JOormdecKkoMy KaHauy. [lon gacroroit kajapos
(f frame) moHuMaeTcs BesmunHA, 0OpaTHAs BPEMEHH OT HAYaJa M3MEPEHHs MEPBOro JIOTH-
YeCKOI'0 KaHaJ/la OJIHOI0 KaJIpa JI0 HAaYaJia U3MEPEHUs 11ePBOI0 JIOTMYEeCKOI0 KaHaJla, CJIe/Lyo-
IMEero Kaapa. JTO 9aCTOTA COOTBETCTBYET YacToTe cOOpa /i OJHOTO JIOTHIECKOTO KAHAJIA.
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Hwuke npuBeiena quarpamMmma, WJTIOCTPUPYIONIasd Ha IpuMepe cOopa pu 3aJaHHBIX TPeX
JIOTUYECKUX KaHAJAX, KaK ONMPEJeTIOTCA YIOMSIHYThIE BBITIIE YaCTOTHI.

MexkaaopoBasa
3a4epxka
Kaap i
LCH1 | LCH2| LCH3 LCH1 | LCHZ2|LCH3
=
1/1‘acq
: s, llfframe_ :Ufch

Puc. 3.1: Jmarpamma cbopa ALl qis Tpex Jlormdecknx KaHAJI0B

Ecim MexkagapoBas 3ajiepzKKa He HY2KHA, TO MOXKHO Il€peJlaTh HYyJIeBO# yKa3aTelb B
KadecTBe Broporo napamerpa X502  SetAdcFreq(), Torga 6yer ucnob30BaThes BCeraa Hy-
JIeBast MEXKKaJIpoBas 3aJiepKKa (T.e. U3MepeHue CICYIONEro Kajpa HaIHeT s ¢pa3y Mmoc/e
3aBePINEeHNs PE/IBIAYIIEro).

[Momumo curxponnoro BBoga ¢ Allll momymm 1.-502, E-502 w E16 mo3sossior
OCYTIECTBIATh CHHXPOHHBI BBOJ, ¢ MuMPOBBIX BXOJ0B (KOJUYECTBO 3aBHCUT OT THIA
MOJIYJIsl, 94TO omucaHo B pasfene Oraudue Bo3MOxKHOCTeil Mojy/eir ). Tak:ke Kak u st
cuaXpoHHOrO cbopa manabix AIIIIl, gacToTa CMHXpOHHOrO IUMPOBOrO BBOIA OIPEIE/ISeTCS
KaK OIOPHAas 9acToTa, AejaeHHas Ha KOIPMUIUEHT, KOTOPbI MOKHO YCTAHOBUTH ¢ MOMOIIBIO
X502 SetDinFregDivider(). Tak :xke wmoxkuO Bb3biBarh byukmmuio X502 SetDinFreq(),
9TOOBI OHA paccunTaia 3TOT KOIMMUIMEHT JId MOoAydeHusl Haubojiee OJIU3KON YacTOTHI
K ykazauHoii. I CHHXpPOHHOTO BBOJA IUQPOBBIX JHHUNA HET HHU JIOTHYECKOW TabJIUIIBI
(Tak Kak KaxKIblil pa3 CYMTHIBAETCS 3HAYeHWE BCeX MUMPOBBIX BXOJOB H ITEPeIaeTcs B
BHJIE OJIHOTO CJIOBA), HU MEXKKAJPOBON 3aJIePKKU — LPU 3allyCKe CHHXPOHHOIO BBOJA BCE
U3MEDPEHNST BBIIOJHAIOTCS depe3 ONMHAKOBBIE HMPOMEKYTKH BpeMeHH. [Ipm 3ToM dacrora
JIJIS BBOJA ¢ MU(PPOBBIX JUHUNM MOMKET OTJIHYAThC OT 9acToThl coopa ALIIL.

Takxxe momynmu L-502, E-502 n E16 mo3BOJ4I0T OCYIIECTBATH CHUHXPOHHBIN BBIBOJ Ia-
patenbio Ha jaBa Kanata LIATL (onmwmst) w mudpossie BBIBOABL. [Ipr 9TOM MaKCHMAb-
Has YacTOTa BBIBOJA KAyKIOTO KaHAJa B JIBA pa3a MeHbINell 3HAUEeHUs OMOPHON YaCTOTHI.
Jlnsa monyns E-502, a takxke 1-502 ¢ mpommuskoit [IJIC Bepcun 0.5 wam BbITie, MOXKHO
YCTAHOBUTH JIEJTUTEh YaCTOTHl BBIBOAA (OTHOCHTEIHHO ONMOPHON YACTOTHI B J[HANA30HE OT
X502 OUT_ FREQ DIV _MIN mo X502 OUT FREQ DIV MAX) au60 siBHO ¢ mOMO-
mpio byarmun X502 SetOutFreqDivider(), 6o BezBars dynkuuio X502 SetOutFreq(),
9TOOBI OHA OA00pasIa TaKoi JeJIUTe/lb TaK, YTOOLI YacToTa ObLIa Hanbo/1ee OJIM3KA K 3a1aH-
noii. IIpu sTom wacrora 3ajaercs obias s BCeX IIOTOKOB BBIBOJIA.

3.6.3 Kosddunuenr ycpeaHenuns st JJOTUIECKOr0 KaHaJua (HE pe-
anu3oBaHo B E16)

Peannro mukpocxema ALITT Bcerma paboraer Ha dacToTe paBHOI OMOpPHOIT YacToTe CHH-
xpoHu3anuu. B ciaydae, ecan gacrora coopa ALl ycranoBseHa MeHbINe, 9eM OMOPHAs Ya-
CTOTA CHHXPOHUBAIMH, TO HA OJHO M3MEpeHHe 3HAYEHUs JOTMIECKOTO KaHaJa ITPUXOIUTCA
n usamepenuit AL (n = f acq/f ref — ornomenue ycranosiaenunoii sacrorst cobopa AT k
OIOPHO{T YacTOTE AUCKPETH3AINHT).
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[Ipu oTk/JIIOYEHHOM yCpeHeHuu, mnepBbie n-1 n3Mepenuit 0TOpPachHIBAETCs, ITO yBEJIUIH-
BaeT BpeMsl YCTAHOBJIeHNs curHaJsia. [Ipn HEOOXOAMMOCTH MOYKHO MCIOIb30BATh HECKOJIBKO
MOCTIeTHAX OTCYeTOB (Navg) JJis MOJYJYeHUs] Pe3yIbTUPYIONIEro 3HadeHust. Toraa pe3yibru-
pYIOIIero 3uadenne OyIeT ABIATbCS CPETHUM MKy navg IMOCTeTHUMU U3MEPEeHUSMU, O/I-
HAKO 3TO COKPAIIAeT COOTBETCTBEHHO BpeMsl Ha yCTAHOBJIEHHS CHTHAJA. NCTECTBEHHO navg
BCerJa Memnblire Jubo paBHO n. Kpome TOro navg He MOMXKeT MPEBLIINATH MaKCHMAJJIbHOI'O
snadenns, pasaoro X502 LCH AVG_ SIZE MAX.

BHaveHne navg 3agaercs nociaeaum napamerpom dyukinun X502  SetLChannel(). 3ua-
JeHUe paBHOe 1 03HAYaeT OTCYTCTBUE yCpeHeHUs. JHadeHus paBHoe () O3HAYAET, 9YTO KOID-
duienT ycpeiHeHust MOxKeT ObITh BbIOPaH 110 yeMOTpenuto oubsinoreku. B rekyineii peaJiu-
3anun 3Ha4deHne () aHAJOTHYHO 3HAYeHNIO 1, HO 3TO MOXKeT OBITh N3MEHEHO B MOCJEeTYFOIINX
BEPCHUSIX.

3.6.4 HacTpoiika pexXnMOB CHHXPOHMN3AINNI

[To ymoruannio B Ka4ecTBE OMOPHON YaCTOTH CHHXPOHU3AIUN UCIOJIB3YETCS BHY TPEHHSIS
9aCTOTA MOJIYJISA, & 3AMyCK BCEX CHHXPOHHBIX U3MEPEHUil OCYIIECTBISETCS TTPU BHITIOTHEHUN
dbyuknun X502 StreamsStart().

Onnako, mpu HEOOXOIUMOCTH, BO3ZMOMKHO 33JIaTh KaK BHEIIHWH HCTOYHUK OMOPHOM Ua-
CTOTHI, TAK ¥ BHEITHUI CUTHAJ 3alyCKa CHHXPOHHOTO ¢6Opa,/BhIIAYN JAHHBIX.

Jlas 3Toro mMoryT OBITH HCHOJIB30BaHBI BXOAbl Iudposoro pazbema DI SYN1 u
DI _SYN2 (moxkeT HCIOIB30BATHCSA Kak (PPOHT, TaK M CIAJ OJHOIO M3 3THX CHIHAJOB),
Jub0  TaKyKe MOZKET WCIOJIh30BATHCA PAa3beM CHHXPOHHU3AMWH I OPraHU3aIlnn
CHHXpOHHOTO cOOpa JAHHBIX 110 UPHHIMIY Beayiui-segombie. B momyre E16 s
TUX Ke Hejell ucnosb3yores KoHTakThl INT (19 koHTakT 1mudpoBOro pasbemMa) u
TRIG (20 kKoHTAKT AHAJIOrOBOrO paszbema), npu 9roM B E16 HET BBIIEJICHHBIX OPTOB
(START/CONV)_ (IN/OUT), a TRIG u INT moryr 66ITh HACTPOEHBI KaK Ha BXOJ, TakK H
Ha BBIXOJ M UTPATh POJb BXOA0B Wian BbIxoa0B curHagsoB START u CONV.

Boibop BHemHero curuana  Jid  33JaHUd  ONMOPHOHW  YacTOTHl  CHHXPOHH3AIUN
3ajaeTca ¢ nomornpio X502 SetSyncMode(), a ycsoume 3amycka ¢ MOMONIBIO (DYHKIAH
X502_SetSyncStartMode(). Cuegyer oTMeTHTb, 4YTO €C/IM 33JaHO BHEIIHee COObITHE
3aMycKa, TO /I TOTO, YTOOBI MOIYJIb TEepPentesl B PEXKUM OXKHIAHUS ITOTO COOBITHS,
Heo0xoauMo Be3BaTh X502 StreamsStart().

OcTaHOB CHMHXPOHHOTO c6Opa,/BBIAAYN JAHHBIX BCErJIA OCYIIECTBISETCS MPOIPAMMHO C
momorbio X502 StreamsStop().

[Ipu wcmosb30BaHUK pa3beMa CHHXPOHUBAINU I OpraHu3anuu cOopa JAHHBIX M0
OPUHIUIY BEeIyIIUI-BeIOMbIe, IS BEIYIIEero MOJY/Isi HCTOYHUKOM OIIOPHONW HYaCTOTHI
CHHXPOHM3AIMK OCTaeTcss BHyTpeHHsis dwactora (pexum X502 SYNC INTERNAL), a
KazK/Iblil BEJIOMBIIT MOJLY/Ib UCIIOJIB3YET OIOPHYI0 YaCTOTY U/WJK NPU3HAK 3allycKa cO0pa oT
BHEIITHEI0 MacTepa, T.e. JId KayKJI0T0 BEJIOMOIO MO/ JOJKEeH OBITh YCTAHOBJICH PEyKUM

X502_SYNC_EXTERNAL_MASTER.
3.7 CuHXpPOHHBII 1 ACMHXPOHHBIA PEeXKMMbI PabOTHI

g moayneit L-502, E-502 u E16 mocTymHBI caeayonime JaHHbBIe Ha BBOI:
e orcuersl ¢ ALII

e 3HaueHus MUMPOBLIX BXOJI0B
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TaK}Ke MOAYJb MOXKeT 6BITB HCIIOJIb30BaHa AJ4d BbBIBOJA.:
e orcueToB Ha nepsbiil Kanaa ITATI
e orcueToB Ha BTOpoil Kanas LTAII
® 3Ha4YEHUI Ha MU(POBBIE BHIXO/IBI

Takum obpazom, nmeercst 2 KaHaJia Ha BBOJL U 3 KaHAaJia HA BBIBO/I.

Kaxkaprit 13 9Tux KaHaJI0B MOXKeT PaboTaTh KakK B CHHXPOHHOM peXKHMe, TaK W ACUH-
xpouuo. [Ipu 3TOM KaK bt KaHaT MOKeT OBITh HACTPOEH WHIWBUIYATbHO, TO €CTh MOYKHO
BBIIIOJIHATD, HAIIPUMeEP, aCHHXPOHHBIN BBOJ MUMPOBBIX JUHEHA Ha (HOHE CHHXPOHHOTO IOTO-
koporo coopa ¢ AL nin BeiBoauTE Ha oauH KaHa LIAIT curua B CHHXPOHHOM HOTOKOBOM
pekuMe, B TO BpeMsi KaK B JPYTrOifl BBICTAB/IsITh 3HAYEHUs] aCUHXPOHHO. KimHcTBEeHHOE HC-
KJIOUeHHe — HEeBO3MOXKHO ocymiecTBuTh acuuxpouubiit BBoa ¢ AIIIl na done curxponHOTO
cbopa JaHHbIX ¢ NUMPOBHIX BXOJOB.

Taxkke cymecTByeT OrpaHdYeHHe HCIIOJIH30BAHUSA aCHHXPOHHOTO PEXKMMa BMECTe C CHH-
XPOHHBIM B ¢JIy4ae 3alyCKa CHHXPOHHOI'O BBOJA-BBIBOJA 10 BHENIHEMY yCJIOBHIO. B MomeHT
BPEMEHH, KOIJIA4 MOJIYJIb OZKH/IAeT BHEIIHUIA CUIHAJ 3allyCKa CHHXPOHHOIO BBOJIA~BbIBOJA (T.€.
nocse Toro, kak Oblta BeizBana dyukus X502  StreamsStart(), HO 10 TOro, Kak BO3ZHUKJIO
BHEITHee YCJIOBUE CTAapTa), aACHHXPOHHBIH BBOJ WM BHIBOJ, HEBO3MOKEH.

3.7.1 AcCuHXpPOHHBII Pe>XKNM PaAOOTHI

[Ipu BK/IIOUEHHH MUTAHUS BCE KAHAJIbI HAXO/IATCHA B ACHHXPOHHOM pexkume. B acunxpon-
HOM DeKHMBbI PH BbI30Be (DYHKINH ACHHXPOHHOIO BBOJIA/BBIBOJIA TPOU3BOIUTCS OTHOKDAT-
HBIIl BBOJI WJIH BBIBOJ, YKa3zaHHOU mHMopMmanuu. 1lpu sTroMm 3a7epxKKa or BeI30Ba (DYyHKITUN
JI0 HEeTmoCpeJICTBEHHO MOMEHTA U3MePeHWs TaHHBIX /I BBOJA WJIM BBICTABJIEHWUS YKA3aHHO-
ro 3HAYEHUs Ha BBIXOJE IS BBIBOJA TOYHO He ompejieneHa. Takyke TOYHO He MOXKeT ObITh
ONpeiesIeHa 33/IePKKA MEK/Ly JIBYMsl OCJIEI0BATEIbHBIMU OLEePAIUsSIMU BBOJA / BBIBOJIA.

[TntocoM acMHXPOHHOTO PEXKUMA SBJISAETCH MPOCTOTA €r0 MCIOJIb30BAHUSA — JIOCTATOYHO
OJIHOT'O BBI30Ba TpedyeMoil (hyHKIUN:

e X502 AsyncInDig() - acuaxponHblii BBOJ, 3HaUeHUI TUMPOBBIX JTHHUI
e X502 AsyncOutDig() - acHHXPOHHBIN BBIBOJI 3HAYEHUI HA TUMDPOBBIE TUHUKI
e X502 AsyncOutDac() - acuHXpOHHBIIl BBIBOJ 3HAYCHUS HA OUH U3 KaHasos [TAII

Jlns  ommokpatrmoro  BBoga  jgaHHbix ¢ ATl wcmoms3yercss  byHKIES
X502 AsyncGetAdcFrame(), Koropasi BHITIOJHSET BBOJ ~ OJHOIO  Kajpa  JAHHBIX
AUII. B ormwauu ot apyrux (hyHKIHHA ACHHXPOHHOIO BBOJA-BBHIBO/A, IEPEJ BBI30BOM
JaHHOU (DYHKIMU HeOOXOIUMO BBIMTOJTHUTH HACTPONUKY MOJYJIs: HEOOXOIUMO 33aJaThb
yupasssitontyto Tabsuiy AIIT (em. Hacrpoiika nocaenosarenpaoctu onpoca kanasnos AIITT
). VI3mepenme JjormyecKuX KaHAJOB BHYTPH KaJpa IPOHCXOMUT CHHXPOHHO € 3aJ@HHON
gactoroit coopa AIITl. ACHHXPOHHBIM SIBJISIETCS BBOJ CAMUX KAJIPOB, TO €CTHh 3aJIEPIKKA
MeZKJIy W3MEepeHHeM KaJpoB Ipu TociaenoBaTeqbHoM BbizoBe X502  AsyncGetAdcFrame()
He OmpejiesieHa.

Hanpumep, xoj jijisi BBIIIOJHEHUS] OJIHOKPATHOIO M3MEPEHUs € 7-10 (PU3UYECKOr0 KaHa-
na B quddepeHmaibHbIM peKuIMe ¢ auana3oHoM +/-0.5B MoxKeT BBINISIAeTD CJIe Iy OIinM
obpazowm:
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/* ycranaBnuBaem 1 sorumdeckuil kaHal B yupaBidwmeil Tabmume */
int32_t err = X502_SetLChannelCount(hnd, 1);
(err == X502_ERR_0K) {
/* morudeckuil KaHal COOTBETCTBYeT USMEpeHMDO 7 KaHala
B Oud. pexmme */
err = X502_SetLChannel (hnd,0,6,X502_LCH_MODE_DIFF,L502_ADC_RANGE_05,0
)3

(err == X502_ERR_0K) {
/* ImepefaeM HaCTPOMKM B MOZYIb */
err = X5602_Configure(hnd,0);

(err == X502_ERR_0K) {
/* CuuThBaeM Kanmp mamusx AlIl us ozHoro oTcdeTa */
double val;
err = X502_AsyncGetAdcFrame(hnd,
X502_PROC_FLAGS_VOLT, 1000, &val);
(err == X502_ERR_O0K) {
/* BepHO cunWTamm sHadeHuwe val */

3.7.2 CuHXpPOHHBII peXXUM PadOTHI

B cunxponHoM pekume BBOJ MJIM BBIBOJI JIAHHBIX OCYIIECTBJIACTCH C 3aIaHHOM JacTOTOIH,
TO €CTh BpeMsI MEK/Iy COCETHUMU U3MePEHUSIMI MJIK BHIBOJIOM COCEIHUI OTCUETOB OIpeaee-
HO. HacToThl cOopa s Kazk/I0r0 KaHaia 3a/1al0TCsi OTHOCUTEILHO O0Iell OIIOPHOi 4acTOThI
cuHXpoHn3aun (moapobHee cM. rmaBy “HacTpoiika 4acToThl CHHXPOHHOTO BBOJA/BHIBOIA)
U 3allyCK CHHXPOHHOI'0 BBOJIA-BLIBOJIA JIJIS BCEX KAHAJIOB OCYIIECTBIIAETCS OJHOBPEMEHHO.

Jlnst 3amycka CHHXPOHHOI'O PpexKHMa, HeoOXOJMMO CcIiepBa C IOMOIIbIO (PYHKIUH
X502 StreamsEnable() paspemmuTs CUHXPOHHBIH pPeXUM TI0 TpeOyeMBIM KaHAaTaM, a
3aTeM 3allyCTUTh CHHXPOHHBI BBOJ/BBIBOJ O BCEM Da3PENICHHBIM KaHAJIaM C HOMOIIBIO
X502_ StreamsStart().

[Ipu cHXpPOHHOM BBOJE MOJIY/Ih MPOW3BOIUT W3MEPEHHUs C 33JaHHON YACTOTONH W cam
nepejaer gaHuble 110 uHTepdeiicy B 6ydep (s L-502 sror 6ydep HaxoauTes B ApaiiBepe u
nepeIaeTcs MOIyJIeM ¢ ucnoab3oBanneM BusMaster DMA | a ma E-502 — 6ydep Boigesnsercs
oubmaorekoit). [Ipunsreie B Oydep gannbie MOryT 6bITH IPOYUTAHBI IPOIPAMMOI € IIOMOIILBIO
X502 Recv().

AHaJIOrU9IHO, JI/TsT CHHXPOHHOTO BBIBO/IA, MOJIY/Ib CAM TI0 Mepe HEOOXOUMOCTH CAUTHIBAET
JIaHHble 13 Oydepa U BHIBOIUT CUYUTAHHBIE OTCUETHI ¢ 3aaHHONi JacToTol. /lannsie B Oydep
JpaiiBepa JOJKHBL OBITH TPEIBAPUTEIBHO 3anucanbl ¢ nomomubio X502 Send(). Ilpu sTom,
ec/ii K MOMEHTY BBIBOJIA OUEPEHOTO OTCUYeTa Janubie B Oydep jpaiiBepa He HOCTYIIHIMA, TO
Oy/leT BBIBEIEHO TIPEJIbIIyIee 3HATCHHE.

B npaiiBepe wim 6ubsimoreke Bbljie/sieTcs Bcero jaBa Oydepa — OJIMH HA TPUEM U OJINH
Ha nepegady. To ecThb 3HaYEHUs JJId CHHXPOHHOI'O BBOJA € NMUMPOBLIX JUHUK M OTCUYETHI
ANII mepenaroTcss OMHAM HOTOKOM, TaKzKe OJHUM IOTOKOM HMEpeIaloTCs BCe TaHHbIe Ha BbI-
Boa. Kazkplit oTcueT nepemaercs B Buje 32-OMTHOTO CJI0OBA, COAEPZKAIIETO JTONOTHATETHHYIO
nH(OPMANNIO, BKIYAIONYIO B ce0s MPU3HAK, K KAKOMY THUIY JAHHBIX OTHOCUTCS JTAHHBII
OTCHUeT.

Paz6op npunareix ganHbX Ha oTcueThl ALl n 3HaveHns mudpoBhIX BHIBOIOB OCYIECTB-
astercs ¢ momotbio X502 ProcessData(). ITomumo 91oro, nanHas byHKIUSA TaKzkKe MOXKeT
ocymecTBuTh nepepo orcaeroB ALl B Boabrer. Cienyer yuecTh, 9T0 B OTJIXYHE OT HEKO-
TOpbIX Jipyrux uzaenuii “JI Kapa”, npuMenenne KaanopoOBOUYHBIX KOI(PDUIMEHTOB OCYIIECTB-
JISIETCST AIMAPATHO U 3HAUEHUS yIKe MPUXOIAT B Bujie 24-OUTHBIX OTCIETOB ¢ yKe MPUMEHEeH-
HBIME KO3 PUITUEHTAMMU.
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B 32-6utnom ciose, coorBercTBytomem orcuery AIIIl, mepemaercss momoaHUTEIBHO pe-
JKUM n3Mepennst 1 Homep dbusndeckoro kanata. Xb02 ProcessData() cpaBHuBaeT 511 3Ha-
YeHUs ¢ TeMH, KOTOpble OBLJIM 3aJaHbl IPH HACTPOUKE YIPABJILAIONEH TabIHIbI, YTOOBI yOe-
JUTHCS B KOPPEKTHOCTH MPUHAMAEMBIX JaHHBIX. [Ipu arom X502 ProcessData() oxkuaer,
9TO C ee TMOMOIILI0 Oy/yT 00padaTbiBATHCSA BCE HPUHSTHIE JIAHHBIE.

Janubie ot ATl mpuxonar B TOM MOpsiiKe, B KOTOPOM HPOW3BOISTCA U3MEPEHHS, T.€.
CIlepBa U3MEPEHUsI COOTBETCTBYIOIINE BCEM JIOTHIECKUM KaHAIaM MePBOro Ka ipa, 3aTeM BTO-
poro u T.71. B 9roMm ke mopsiake X502  ProcessData() Bo3spammaer u npeobpa3oBaHHbIE OT-
caerst ALIIL. TIpu sTom B X502 ProcessData() MOXKHO mepeiaBaTh U HEIEJI0e KOJTHIECTBO
Ka/IpOB (HAIPUMED, €CJI 3aILyIeH CHHXPOHHBII BBOJ ¢ I POBBIX JIMHUIL, TO 3apaHee CJI0K-
HO OIPee/INTh, CKOJIbKO B IIPUHATOM OJIOKE JAHHBIX COJEPIKUTCA OTCIETOB ¢ MU(DPOBBIX
auHui, a ckoabko orcaero ¢ AIIIT), B arom cayuae X502 ProcessData() oGpaboraer u
BBIJIAET BCE OTCYUETHI, BKJIIOYasi OTCUYETHI HEIEJ0T0 KajIpa, a IPHU CJIEIYIONEM ee BbI30Be IPo-
BepsieT, 9To orcdeThl ALl HaUMHAIOTCS € JIOTHIECKOro KaHAa, CJIeIYIONEro 3a MOCIeTHIM
00paboTaHHBIM 10 3TOr0 KaHajaoM. Kakoit JormdyecKuii KaHaJ OKUIAETCsS CACIYIONNUM I
06paboTKn MOKHO y3HaTh ¢ nomorbio dyakmun X502 GetNextExpectedLchNum().

Hampuwmep, nycrs B ynpasasiornieit Tabsmie AIIIl ycranosiero 7 Jormdeckux KaHAJIOB.
Eciu 6611 mpuHAT GJI0K JaHHBIX OT MOyJs cofepzkariuit b orcderos ALl (1 mpou3Bosib-
HOE KOJIMYEeCTBO 3HAYEHUH IUGPOBBIX BXOJOB, €CJU BKJIIOYEH CHHXPOHHBIA BBOI ¢ IUPO-
BBIX JinHUIT) 1 06paboran ¢ momomibio X502 ProcessData(), To X502 _ProcessData() Beprer
npeobpazopannbie 5 orcueroB AIIIl, coorBercrByIONITE JJOIHIECKUM KAHAJIOM C HHJIEKCAMUI
0,1,2,3,4. Caeayromnuii JJOrHIecKuii KaHaJ, KOTOPBIH OKuIaeTcs Aast 00pabOTKH — JIOrnde-
ckuii KaHas ¢ wHIekcoM b, moaromy X502 GetNextExpectedL.chNum() Beprer 3navenue
5. Ecim obpabotarh ciaeiayionuii 010K JTaHHBIX, COJAEPKAIIUNA D CAeJAYIONINX OTCYETOB, TO
X502 ProcessData() BepHeT OTCUYETHI COOTBETCTBYIOIINE KaHalaM ¢ WHIekcamu 5,6,0,1,2.
T.e. ¢ momorpbio BeizoBa X502 GetNextExpectedLchNum() moxknO y3HarTh, KAKOMY JIOTH-
9ECKOMY OTCUYeTy Oy/IeT COOTBETCTBOBATH MEPBBIN 3JIEMEHT BBIXOIHOIO MACCHBA MPH MTOCJIE-
nyiomeMm Bbrzose X502 ProcessDataf).

Caenyer ydecTb, 9TO 10 yMOJI4aHUIO Oydep B jpaiiBepe uin OuOJIHOTEKe paccUuTaH Ha
KOJIMYECTBO OTCYETOB, KOTOpoe OyIeT BBejeHO 3a 4¢ HempepbiBHOTO cbopa. Eciu BoBpeMms
HE CYMTHIBATH JlaHHble ¢ nomolrpio X502 Recv(), To upousoitger nepenosnnenue oydepa B
JipaiiBepe 1 4acTb JaHHbIX, J/1sd KOTOPBIX HEe HANLIOCh B Oydepe Mecra, OyaeT norepsna. [pu
OC/IeTYIOTIEeM TOsIBJIEHNN MecTa B Oydepe, B TO MeCTO B TOTOKe, TJie TPOU30IIeT Pa3PhiB
HEIPEPBIBHOTO MTOTOKA JIAHHBIX, OY/IeT BCTaBJIEHO CJIOBO, IIpeJICTaBsdIonee coboi coobenue
o mepenosrenun Oydepa. Ecau X502 ProcessData() Bo BXOJHOM MaccuBe 0GHAPYZKHT 9TO
c10B0, To (byHknus Bepuet omuOKy X502 ERR_STREAM OVERFLOW. IIpu stom, kak
U B CJIyYae BO3HMKHOBEHUS JIPYTUX ONIMOOK 0OpabOTKHM, BCE OTCUETHI, KOTOPbIe ObLIN J10
BO3HUKHOBEHUS ONMTHOKH Oy 1y T 06pabOTaHbl ¥ BOZBPAIIEHBI B BEIXOJHBIX MacCHBaX (pa3Meps
KOTOPBIX GY/IyT COOTBETCTBEHHO OOHOBJICHBI ).

Ananorngno, 11t popMEpOBaHHS OOIIEro MOTOKa Ha BBIBOJ B TpeOyeMoMm hopmare mc-
nosib3yercst dbyuknust X502 PrepareData(), npuruMaionias JaHHble U3 TPeX MACCHBOB U
COXPaHSIONIAsi UX BO BHEITHU MaccuB. Een kakoii-1nb0 n3 MCTOYHUKOB HE JIOJIZKEH HCIIO b~
30BAThCSA, TO B KAYeCTBE MACCHBA MEPEIAETCs HYJEeBOH ykazarenb. /[ KaHAJIOB, KOTOPHIE
He OBLIH HACTPOEHBI HA CHHXPOHHBIN pexkuM ¢ momoribio X502  StreamsEnable(), Bxomauoit
MaCCHB Ha aHAJU3UPYETCAd U JAHHBIE U3 HErO0 He UCHOJIb3YIOTCH..

Cremayer OTMETUTh, 9TO €CJIH JJIsi CHHXPOHHOI'O BBOJA MHUIHAJIU3AIINS TOTOKA Iepeia-
an npoucxoaut no X502 StreamsStart(), Tak Kax JaHHbIE HAYHYT HOCTYIATH TOJILKO MOCJIE
3aIMyCKa CHHXPOHHOTO BBO/A, TO C CHHXPOHHBIM BBIBOJIOM JIeJI0 OOCTOUT HECKOJIPKO HHAYE.
Tak kak o X502 _StreamsStart() yzke T01KHA HAYATHCS BBLAAYA CHHXPOHHBIX JTAHHBIX, TO
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4acTh JAHHBIX yzKe J0JKHa ObITH 3arpykeHa B MOJYyJb. Takum obOpa3oM, MOC/e pasperie-
HUsI CHHXPOHHOTO BBIBOJIA 110 HYXKHBIM KaHajgaMm ¢ momorisio X502  StreamsEnable() w mo
3aMycKa CHHXPOHHOIO BBIBOJA ¢ MOMOIIBI0 X502  StreamsStart() HEOOXOIUMO OCYIIECTBUTD
Ipea3arpy3Ky 4acTH JaHHBIX CHHXPOHHOTO MOTOKa. [ljIst 9TOro cjaemyer BBI3BATH (DYHKIIHIO
X502 PreloadStart(), mo koropoii B apaiiBepe mim 6ubsmoreke Oyjer BolaeaeH Oydep Ha
nepejady M MHUIHAJIU3UPOBAH MOTOK HA MEpeady, a 3aTeM 3alucarTh JaCTh CHHXPOHHBIX
TaHHBIX B Oydep apaiiepa ¢ momorbio X502 PrepareData() u X502 Send(). Ecam s1oro
HE CJeJ1aTh, TO CHHXPOHHBIN BBIBOJ HAYHETCS JIUIID IOCIe TOTO, KaK JTaHHbIe OYIYT 3alHCaHbI
B MOJLY/Ib U He OyJeT NPUBSA3aH K HAYATY CHHXPOHHOTO ¢60pa/BbIIAYN JAHHBIX.

Kpowme Toro, jajist cunxponnoit soigadu ganabix xHa [IAIl pekomenyercs: npegsapuresin-
HO YCTAHOBUTH Hada bHble 3HadeHus Ha [{ATl ¢ momomnbio pyHKINN aCHHXPOHHOTO BHIBOJIA.
B nporuBHOM ciydae mpu Hava e CHHXPOHHOTO BBIBOJA MOYKET OBITH HEOOJIBINONH TTepexo/i-
HBIT mponece oT 3Hadenua Ha LIAII, koropoe OBLIO 10 3amycKa CHHXPOHHOTO BBIBOIA, JIO
BBICTaBJICHUSI IEPBBIX HYKHBIX 3HadeHuil, T.K. IIAIl umeer cBoit (puabBTP U OrpaHUYEHHS HA,
CKOPOCTh M3MEHEHHsI CUTHAJIA.

3.7.3 IlukjandeckKwnii BHIBOI

Hns momyas L-502, nauunast ¢ Bepcun 1.0.4 npaiiBepa u OuOJIHOTEKH, a TaKzKe JIJIT MO-
nynst E-502 (mauunas ¢ sepcun 1.1.0), BBe/leHA MOJIEPKKA UKIMIECKOrO BbiBoga Ha [TATI
1 U POBBIE BBIBOBI. DTOT PEIKUM MO3BOJISIET 3arPy3UTh CUT'HAJ HOJHOCTHIO B Oydep BHYT-
pu npaiisepa (a7s 1-502) wan nponeccopa Cortex-M4 (masa E-502), cogep:kumoe KOTOPOro
OyaeT IMUKJINIECKN BBIBOAUTHCSA 0€3 HeOOXOIMMOCTH JalbHeNTnel moaKaIKu.

JlaHHBIE 115 3aTPY3KHU B IMUKINIECKH Oydep MOAroTaBInBAIOTCA TAKKe KaK U I/ MOTO-
KOBOTO BBIBOJIa ¢ momonibio X502 PrepareData() u 3amucsiaiorest ¢ momoribio X502 Send ()
U MOIYT CO/epzKarTh KoMOuHaumio panubix Ha o0a kanaaa ATl u va nudposbie BBIBOILL.
[Mukanyeckuii BHIBOJ ABJISETCA BAPUAHTOM CHHXPOHHOTO BBIBOJA U JJis €r0 PabOThI HY K-
HO pa3permTh Hy:KHble TOTOKM Ha BbIBOI udepe3 X5H02 StreamsEnable() u momken GbITh
3amyIieH CHHXPOHHBIH BBOJ-BBIBOI depe3 X502  StreamsStart(). Tak:ke Kak u ¢ OOBITHBIM
IOTOKOBBIM BBIBOJIOM, YaCTh KAHAJOB MOXKET HCIIOIb30BATHCS ISl BHIBOIA IUKIAIECKOTO
CUrdaJia, a 4aCTb — aCUHXPOHHO. O,ZLHaKO HEJIb34d YaCTbhb KaHaJ/JOB BbIBOJa HCIIOJIb30BaTb B
IMUKJINYIECKOM pezKHMe, a 9aCThb B IIOTOKOBOM DEzKHME C HO,ZLKaLIKOﬁ (eCTeCTBeHHO7 OTUKJINYIe-
CKHUI1 PeXKHUM Ha BBIBOJ MOXKHO HCIIOJIB30BATh C ITIOTOKOBBLIM HaA BBO,ZL).

Jl1s1 BBIBOA NMUKJIMIECKOIO CHTHAJA HCIOJB3YeTCs IBOIHas Oydepmsalus — TO eCcTb
MOKeT OBITH BBIIEIEHO 1Ba Oydepa, MOKa W3 OJHOTO CUTHAJI IUKJIMYECKH BBIBOINTCHI, B
JIPYTOil MOXKEeT MOATPYZKAaTbCdA caeayionuii curaaa. CMeHa CHUTHAJIA MPOUCXOIAT MO KOHILY
neprojia npeabayiiero. Ilpuw 3ToM 1ocjie 3amucu OJHOIO CHUI'HAJIA HEOOXOIUMO, YTOOBI
ycrena TPONRTH CMeHa CUTHAJIOB Hepej TeM KakK MOXKHO OyaeT 3arpykarh CJIeIyIoNuii,
B mporuBHoM caydae dynkmusas X502 OutCycleLoadStart() Beprer omubky (4To
MOKHO HCIIOJIb30BaTh KaK IPH3HAK, 4TO Oydep elne He TOTOB s 3arpy3KH HOBOTO
curHas). [IpoBepKy 3aBeplleHus] CMEHbl CHIHAJNA MOXKHO CJeJIaTh MPH COOTBETCTBYOIIAX
Bepcusix 110 (em. ommcamme ynknmn X502 OutCycleCheckSetupDone()) u  sBuO
¢ momormeio  dyskmun X502 OutCycleCheckSetupDone() wam  ucmoawssys  darar
X502 OUT_ CYCLE FLAGS WAIT DONE Bo Bpemsa BoizoBa X502 OutCycleSetup(),
9100bI (DYHKIHSI BEPHYJIa YIIPAaBJIEHHE TOJIHKO IOCIe BBIIOJHEHUS CMEHBI CUTHAJIOB.

st 3arpysku curuana crnepsa BeisbiBaercs dyuknusa X502 OutCycleLoadStart(), B ko-
TOPOIi 33/1a€TCsl Pa3Mep IMUKJINIECKOTo Oydepa, KOTOPBIH OyAeT UCIO/IH30BAH 115l XPAHEHUS
OTCYETOB BCEX HCIIOJb3YEeMbIX KaHaJIOB BbBIBOAA. HaHpI/IMep, €CJIN HY?KHO HMCIOJIb30BaThb [JIBa
kanasa [JATl, ma xaxapiit n3 koropbix BbiBecTn curHayg w3 1000 Todyexk, TO paszmep HA0JI-
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ke 6b1Th ykazan 2000. [Tocsie aToro orcuers 3arpyzkKaioTcd Kak U IpH TOTOKOBOM BBIBO/JIE
¢ moakadkoit ¢ nomormeio dynkiuit X502 PrepareData() u X502_ Send(). [Ipu srom cym-
MapHO JIOJIZKHO OBITh 3alMCAHO POBHO CTOJBKO YK€ OTCYETOB, CKOJBKO OBLIO YKA3aHO MPH
Bei3oBe X502 OutCycleLoadStart(). [Tocae 3arpysku mo Bei3oBy X502  OutCycleSetup()
IIPOUCXOJUT HEPEKJIIOUEHUE HA 3arPyKeHHbIil Oydep, IpU 9T0M, B 3aBUCUMOCTH OT TEKYIIe-
IO COCTOSIHUSI, 9TO MPHBOIUT K CJIELYOIIEMY:

ecJii CHHXPOHHBIN BBOJ-BBIBOJ He 3amymieH (He ObLI0 BbI3oBa X502 StreamsStart())
TO HAYUHACTCS TPEA3arpy3Ka IMUKJINICCKOrO CUTHAJIA B MOJYJb, OJHAKO DEAJbHO
BBI[aYa CHIHAJIA HAYHETCS TOJBKO TpH Bbi3oBe XH02 StreamsStart() (wam 1o
BHEIIIHEMY YCJOBHIO 3aIyCKa). DTO MO3BOJISET MPUBI3aTh HAYAJIO BBIBOJAA MEPBOTO
oTcYeTa IMKIMYECKOr0 CHIHAJIa K Hadady BBOJA. IIpum 3TOM HEOOXOAUMO BBI3HIBATH
X502 OutCycleSetup() ¢ daarom X502 OUT CYCLE FLAGS WAIT DONE,
9T00BI FAPAHTHPOBATH, YTO 3arpy3Ka CHrHaJa 3aeprmrces 10 X502  StreamsStart()
(akTyasbHO B HEpBYIo ouepeb miasa E-502, rae mepenada JaHHBIX HiueT 110 nHTEpdeiicy
1 MOYKET 3aHMMATh 3HAYUTEIHHOE BPEMS).

ecJim CI/IHXpOHHBIfI BBO/J-BbIBO/ 3allyIlleH, HO HE 6BIJIO BbIBCACHO HU OJHOI'O TUKJIMNYIECKO-
ro curuasa o sroro, To mo X502 OutCycleSetup() HaunHaeTCsST BHIBOJ, IIUKIHYECKOTO
CHTHAJIA.

€CJU CHHXPOHHBIH BBOJ-BBIBO/I 3aIIYIIEH M YK€ BHIBOAUTCS MPEIb Ay NN MTHKJINIECKTH
curnaal, 1o nocie Beizosa X502 OutCycleSetup() B apaiiBepe (nam momyme mist E-502)
Oyaer B3BedeH dJar o HeoOXOJIMMOCTH IMEePeKJII0YNTh curiaJbl. [locie sToro cobbl-
THS [0 JTOCTHKEHHIO KOHIA MPEeIbIAYIIero MUKINIeCKoro bydepa OymeT npomsBeaeHa,
cMena OydepoB BbiBOjA. Takum 00pa30oM 3TO 1O3BOJISET HPOU3BOJUTH CMEHY CHUI'HA-
Jla, BCerja B m3BecTHON Touke. [Ipu cMene curaaja mpoucXoauT OCBOOOKIEHUE CTaPO-
ro 6ydepa u TOJIBKO MOCJTE PEAaJbHON CMEHBI MOXKHO OYJeT BBI3BATH CJIEAYIONINIl pa3
X502 OutCycleLoadStart() ayst 3arpy3Ku ceyomiero curaana. [Ipu ncrnoap3oBanum
durara X502 OUT CYCLE FLAGS WAIT DONE, ¢byuknus BepueT yupasjieHue
TOJHKO B MOMEHT, KOTJIa CaMa CMeHa yKe TMPOU30ieT (ecam Ta BO3ZMOKHOCTD MOJI-
nepxusaercs [10).

OcTaHOB IMUKJINIECKOTO BBIBOJA MOYKHO OCYIIECTBUTH OTHUM U3 CJEIYIONIUH CIIOCODOB:

X502 OutCycleStop() ocramaBiuBaeT NMUKJIXIECKUH BBIBOJ, TOCTE BBIBOAA ITOCJIE]I-
Hell TOYKK Ha TI'paHuile HukKImdeckoro dydepa. To ecthb sta pyHKIMA HUCIOTIB3YeTCs,
YTOOBI IMUKJIMIECKH BBIBOM, OBLI 3aBepIieH TOYHO B M3BECTHOH TOYKE M Ha BBIXOIAX
OCTAJINCh 3HAYEHUSI, COOTBETCTBYIOIIHE OCJIEIHIM OTCUYeTaM B IUKJINYECKOM CHIHAJIE.
[Ipu sTOoM cama (yHKIHSA HEe TOXKHIAETCS OCTAHOBA BBIBOIA, €CJAM He YKas3aH ¢ar

X502 OUT CYCLE FLAGS WAIT DONE.

X502 StreamsDisable() ¢ ykazannem Bcex HCHOJb3yeMbIX KAHATOB BBIBOJA IPUBOIUT
K HEMEJIJICHHOMY 3aBEPIIEHUIO BLIBO/A U 0CBOOOXKIeHueM Bcex Oydepos. Ha Borxomax
OCTaHYTCS 3HAYeHWs, KOTOpble ObLTM B MOMeHT BbI30Ba. l[locste sToro moxkHo Oymer
3aHOBO Pa3peInTh U TPOMHUIINATIU3UPOBATH BBIBOJ KAK B MUKJIHYECKOM TaK W B MMOTO-
KOBOM peKHUMe C MOTKAYKOM.

X502 StreamsStop() TpUBOAMT K HEMEJJIEHHOMY OCTAHOBY BCEX IOTOKOB H OCTAHO-
BY TeHepalliy OMOPHOM YacTOThl CHHXPOHMW3AINnu. Ha BBIXOJIe OCTAIOTCS Te 3HAYeHWUS,
KOTOpbie ObLIM B MOMEHT BbI30Ba (DYHKIIUH.

41



3.7.4 Pas3mep Oydepa m mar ajis CHHXPOHHOTO PEXKNMa

B nmannom pasjiesie NpUBOJUTCA JOIOJHHUTEIbHAA UHAOPMAIKHA O TOM, KaK MOXKHO Ha-
CTPOUTH JIONOJHUTEIbHBIE apaMeTpPhl, YIPAaBJSIONIHe Iepeaadeil MOTOKa JTAHHBIX B CHH-
XPOHHOM pezkume Mexk iy Mojysaem u [IK. D1u napamerpsl 10 yMOTYaHUIO HACTPAMBAIOTCS
oubsimorexoit apromarumdecku. [Ipejroiaraercs, 9To OOJBITHHCTBY I0Jb30BaTe el 101K~
HBI TIOJOWTH ABTOMATHYECKN HACTPAMBAEMBIE MMApPaMeTPhl W JTAHHBIN Pa3/e/l HE SIBJIAETCS
obs3aTesibHbIM. OJIHAKO LI CJIydaeB, KOTJla aBTOMATUYECKH OIpeJie/IeHHbIE TapaMeTphl He
HOJIXOJISAT, TOJIH30BATEb MOYKET 331aTh X CAMOCTOSTE/IbHO. J1s1 9TOro B 9TOM pasjesie npu-
BOJUTCS OIUCaHKe, KAaK BRIOUpaeTcda pazMep Oydepa u mar 6u6110TeKoil, ITO 03HAYAIOT 3TN
napamMeTphl U KaK UX MOYKHO HACTPOUTH BPYUHYIO.

Kaxk yze 661710 cKa3aHO B MpeIbIIYIIeM pa3jesie MpueM 1 mepeaada CHHXPOHHBIX TAHHBIX
ocymiecTBsgeTcs depe3 Oydepa B JpaiiBepe uiu 6ubnoTeke — ojiuH Oydep Ha npueM, OJuH
Ha Iepeiady.

Beigenenne Gydepa Ha BBOJ ocylecTBIsieTcsa mo X502  StreamsStart(), ecnm 6bLT pas-
perien xXord Obl OJUH MCTOYHUK JIjIsi CHHXPOHHOIO BBOJa. Bbljesienue Oydepa Ha BbIBOI
ocymectsiasgercs o X502 PreloadStart().

[Ipu stom pasmep Oydepa ompejie/igeTcsd aBTOMATHYCCKN OUOJINOTEKONW B 3aBUCUMOCTH
OT YCTAHOBJICHHO! YacTOTHI Ilepeiadn JaHHbIX. Pasmep O6ydepa paccauTbiBaeTcst TaK, 9TOOBI
ero XBaTHJIO HA 4 CEKYHIbI ITPU CHHXPOHHOM BBOJE M HA 3 CEKYH/IBI IPH CUHXPOHHOM BBIBO/IE.

BropsiMm nmapaMerpoM, XapakTepu3yIonuM nepeaady, apjsercd mar nepegadu. Jlas mo-
nyng L-502 3Tor napamerp oupejenser mar npepbiBanuii. [lepegava ganabix Mexkiay Oy-
depom gpaiiBepa W MOIYJIEM OCYIIECTBIISETCS] HEMOCPEICTBEHHO caMuM Moy aeM mo DMA.
[Ipu sTOM, 4TOOBI JIpaiiBep MOI Y3HATH O TOM, YTO JaHHbIE ObLIN 3anucanbl B Oydep min
HPOYUTAHBI M3 HEro, Ipu Iepejade OIpeaeeHHOTO KOJHYeCTBa OTCYETOB MOIY/Ib FeHepH-
pyer mpepbiBanue. To ecTb peajibHO JpaiiBep “y3Haer” 0 TOM, 4TO ObLIW IepejaHbl JlaHHbIe
TOJIBKO TIOCJIE TOTO KaK OyIeT mepeano 3a1aHHOe KOJUIeCTBO OTCIETOB, HA3BIBAEMOE B JAH-
HOIi TutaBe Tmarom npepeiBanuii (Tounee ckaszarh, He MO3Ke, YeM OyJer MepeaHo 3aJaHHOe
KOJIMYECTBO OTCYETOB, TaK KaK JpaiiBep MOKET IPOYUTATh 3HAUCHHUE CUCTUMKA [TepeIaHHbIX
JAHHBIX U3 MOJIYJIS M TI0 JPYTHM YCJIOBHSIM).

Taxum obpaszom, MaJblil mar mpepbiBaHuiil TO3BOJIAET ApaiiBepy paHbIle Y3HAET O MpPH-
HSITHIX WM [EPEeIAHHBIX JTaHHBIX, HO NPUBOIUT K OOJIbINel 3arpy3ke cucrembl. bubinoreka
PACCUYUTHIBAET IIAr TPEPLIBAHUI TaK, YTOOLI MPepbIBAHUS TPOUCXOAUIN C 4acTOTOl 64 pasa
B CEKYH]LY.

s moaysist E-502 sToT napaMerp onpejesieT UCIoab3yeMblil pa3mep 3amnpoca mo USB.
Kpowme Toro mpu BBOJe JaHHBIE cTaBATCs Ha nepenady B [IK mpu m3 pasMepe paBHBIM Ia-
Iy, HO IPU 3TOM IPHU OTCYTCTBUE MOCTYIJIEHHS HOBBIX JAHHBIX MOIYT OBITH MOCTABJEH HA
nepejady U MeHbIUH 00beM JTaHHbIX.

Eciu monb3oBarend 1mo KaKHM-TUO0 NPUYMHAM HE YCTPaWBalOT STH 3HAYEHUS OH
MOXKET HACTPOUTH WX BPYUHYIO ¢ momommbio dyakmuii X502 SetStreamBufSize() u
X502 SetStreamStep(). DTu YHKIME JOJKHB OBITH BBI3BAHBI JI0 WHHUIXAJIA3AIAE
orokoB nepenadn (10 X502 StreamsStart() mam X502 PreloadStart()).

B wactHOCTH, CciiyuasiMu Korma 3HadYeHUs OMOJMOTEKH MOTYT HE YCTPOHUTH, MOTYT OBITH
cJIe Iy IoIue:

e [lonb3oBaressb ucnosblyer cBoio npomuskKy BlackFin u ucnosb3yer KanaJjibl CHHXPOH-
HBIX JIAHHBIX JJIs Tepejadu MoJIb30BATEIbCKUX JIAHHBIX, KOTOPbIE CHJIBHO H3MEHSIOT
CKODOCTH Mepefadn JaHHBIX. B 3ToM ciaydae 6uOIMOTEKa He MOYKET IIPABIJIBHO OIIPe-
JIeJIUTh 9acTOTy Tepeladr, TaK KaK He 3HaeT CKOPOCTH Mepefadn MOTb30BaTeTbCKIX
JTAHHBIX.
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e Ilosip30BaTe1b U3MEHSIET KAHAJIBI, KOTOPHIE HCIOIB3YIOTCS B CHHXPOHHOM PeKUMe, Ha
gery (mociae X502  StreamsStart()) m mpu 3TOM CKOPOCTH TepeIadd MO STHM KaHa-
JIaM CyTIeCTBeHHO oTindaioTcsd. Tak Kak pacdeT pasmepa Oydepa BBIIOJHSAETCS MpA
MHUTIUAT3ANAN KaHaTa, TO OH OCYIECTBJISeTCd TOJBKO MO TeM KaHajJgaM, KOTOpbIe
ObLIM pa3pellenbl Ha TOT MOMeHT. Kcjiu, Hanpumep, Obl1 pa3peiieH TOJIbKO CUHXPOH-
ubiii coop ¢ AIIIl Ha orHOCHTETBbHO HEOOJIBINONH YacToTe, TO Oydep Oymer Bblae/leH
Takzke HebosbImoit. [Ipn 3Tom, ecm mocie 3amycka cOopa JaHHBIX Oy/eT pas3pernieH
CUHXPOHHBIN BBOJ ¢ nudpOBBHIX JUHUN Ha dactoTe 2MI'T, TO BeposgTHee BCEro 3TOT
Oydep okazKeTcss HeJIOCTATOYHOTO pazMepa, U ¢ OOJIBIION BEepPOSTHOCTHIO ITPOU30iIeT
ero nepenoJjiHenue. Ecjin xxe 00a 9TuX 10TOKA ObL/IM Pa3pelienbl U3HAa4aJ/JbHO, & II0TOM
CUHXPOHHBIA BBOJ, MU(PPOBLIX JUHUI OyIeT 3aIperteH, TO PACCINTAHHbI M3HAYATLHO
Imar mpepbIBaHus OyJIeT CIAUMIKOM OOJIBITNM U JaHHbIE OT MeteHHOTO moToka AIITT 6y-
JIyT OOHOBJIATHCA ¢ OOTBITIME 33/IepzKKaMu. Ecan JKe 9acTOThl KaHAJIOB COM3MEPUMBI,
TO BKJIIOYEHHEe/OTKJIIOYeHNe OJHOIO U3 HUX He HPUBEJET K CYIECTBEHHOMY H3MeHe-
HUIO TapaMeTpoB. V3Menenne mara nmpepbiBanus U pazmepa Oydepa mpu 3amyIeHHoM
cbope JAHHBIX HA TEKYIIHil MOMEHT HEBO3MOYKHO.

3.8 Ocobennoctu pabornl no nartepdeiicy Ethernet u na-
CTpoOiiKa ceTeBBbIX IIapaMeTPOB

Eciu USB-untepdeiic 8 momyae E-502 Bcerma paboraer u He Tpedyer JTOMOJTHUTETHHOM
KOH(pUryparuu, To Jjid padoTsl 1o uaTepdeiicy Ethernet neo6xo1uMo BBIIOJTHATH HACTPOURKY
napamMeTpoB uWHTepdelica W pa3pemuTh JaHHBIN mHTepdeiic. CaeayeT OTMETHTb, UTO TPHU
paspemennoM Ethernet-unrepdeiice ¢ Momxyaem mMoxkHO paborarh Kak mo USB, Tak u mo
Ethernet. Ilpu sTom c¢60p/renepanust JaHHBIX MOIYT BBIIOJHITHCST OJHOBPEMEHHO TOJIBKO
1o ogHOMY mHTepdeiicy (10 KOTOpOMYy HMpPHIILIa KOMaH/a Ha 3amyck cbopa/BbIadn).

OcHOBHBIMEU TTapaMeTpaMu Ajst paboThl o Ethernet siBistrorcst:

e [P-ajpec yerpoiicrsa. 3amucsiBaercs Kak 4 mudpbt ot 0 10 255 (MOLYIb TOIePKUBALT
TOJBKO TpoToKoa IPv4), pasmesnennsle Toukamu (Hampumep, 192.168.0.10). Cocrout
u3 ajipeca MOJICeTH U ajipeca ycrpoiictBa BHyTpH nojceru. [locseannit joszkeH ObITh
VHUKaJIbHBIM BHYTPH IIOACETH.

e Macka mogcern. Oupenensger Kakas 9acTh aJIpeca OTHOCHTCS K aIpecy HOACeTH, a
Kakasg K ajpecy ycrpoiictBa. Macka 255.255.255.0 o3navaer, 4ro nepsbie 3 1MudpbI
(192.168.0) obozmauatoT ajpec mojceru, nocaenusas mudpa (10) - aapec yerpoiicTsa B
HOJCETH.

e [P-anpec mmtoza. Mcnonb3yeTcd TOJBKO Korja Moayab E-502 m XocT, ¢ KOTOPOrO BBI-
MOJIHAETCS YIpaBJAeHne MOJyJIeM, HaXOAdTcd B Pas3sHbIX mojceTsax. Momynab mepemaer
IMaKeThl 10 JIpecy MUII03a, €Cau aJipec Ha3HAUYeHUs HAXOJUTCS He B TOH Ke MOJCEeTH,
410 U MOy/b. [Ipu pabore B JIOKAJILHON CeTU HE HCIO/Ib3YeTC.

e MAC-aapec momyast (6 nudp or 0 10 255, Koropsie 3amuceiBaoTcest B 16-puanom dop-
mate). Pusnaeckuit agpec ycTpoOHCTBa, KOTOPBIA M0J12KeH ObITh YHUKAJIEH BHYTPH JIO-
kaabHoit cetu. B “JI Kapa” mmg Kaxkaoro MOIyJs MPOMUCHLIBAETCSA CBOW 3aBOIACKOM
MAC-anpec, KOTOpBIi Helb3sI n3MeHnTh. O THAKO, IIPH HEOOXOIUMOCTH, ITOJIb30BATEIb
MOXKeT 3aJaTh CBOi mosb3oBarenbckuit MAC anpec W paspemuTh ero HCIOIb30Ba-
HUE BMECTO 3aBOJCKOro. IIpu 3TOM Beerya ecrb BO3MOKHOCTH BEPHYTCsI K 3aBOJICKOMY
MAC-aapecy, 3aIpeTuB MOJb30BATETHCKTIL.
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e Mg 3x3eMIisipa ycTpoiicTBa. YHUKAJILHOE UM JAHHOTO YK3EMILIApPA B BUJE CTPO-
ki (710 64 aHTIMACKIX CHMBOJIOB WM 32 pycckux ). Vcmoab3yercst st BOSMOKHOCTH
ABTOMATHYECKOrO OOHADYIKeHUsI MOJIyJIell B JIOKAJIbHOI cetn (moapobuee B riraBe O6-
HapyzKeHHe MOJy/Ieil B JIOKAJIbHOI ceTH ).

Jlnst paboThl B EPBYIO 0UYepe b HeoOXOAUMO 33/1aTh TpaBuibubie [P-mapaverps! (aapec,
MAaCKy H, IpH HeOOXOANMOCTH, 3/IpeC ILI03a), HOAPOOHee 0 YeM OMHUCAHO B COOTBETCTBYLEM
pazgmene FAQ.

[P-napameTrpsr Moyias E-502 MoryT ObITh YCTAHOBJIEHBI 3-Ms CIIOCOOAMM:

e 3ajanbl BpyuHYto (cTaTndeckue mapamerpsl). [lojb30BaTeb caMm J0IzKeH m03a00THTh-
¢ O TOM, YTOOBI aJapec IMPUHAJIeKAI HYKHOHM 1MoJceTH 1 ObLI YHUKAJIbHBIA B Heil.

e [losyuensr aBromaruiecku or DHCP-cepsepa. FEcnm 3amano aBromarndeckoe moty-
JeHue ajpeca W B JOKaJabHOU cetu mnpucyrcrByer DHCP-cepsep, To Moay/b jenaer
3ampoc K HeMy #u ucno/ib3yer Beiaeaennsie DHCP-cepsepom IP-apeca.

e MozKer HCHONBb30BATHCSI ABTOMATHYECKH Hostydaemblii Jgokaabubiii (link-local) ampec
(B coorBercTBuE ¢ RFC3927). Anpec BhIOMpaeTcs CrydailHbIM 00pa3oM B JIHana3oHe oT
169.254.1.0 10 169.254.254.255 u mpoBepsieTcs, YTO B CeTU HeT JIPYTOro YCTPOHCTBA €
TAKUM aJIpecoM (eC/Ii eCTh, TO UJIET MOMBITKA BHIOOPA CJIEIYIOIET0 aapeca u T.J1. ). DTO
Jles1aeT BO3MOYKHBIM TOJIKTIOUEHNE K YCTPOMCTBY B JIOKATBHON ceTH 6e3 CrenuaTbHol
koudurypamuu. Cjenyer OJHAKO OTMETUTb, 4TO T.K. aJIpeC AefCTBUTE/IEH TOJbKO B
OJTHOIT CeTH, TO JIBA PA3HBIX YCTPONCTBA B PA3HBIX CETAX MOTYT UMETh OJIMHAKOBBIH link-
local aapec, uTo npuBoaUT K TOMY, 4TO ecan ¥ [IK HeCKOTbKO aKTUBHBIX MHTePdEHCcOB
(1 Ha obowx wmcmosb3yercs link-local agpec wiu HA0GOPOT OBBIYHBI ajpec), TO XOCT
He 3HaeT Ha KakoM mHTepdeiice HCKaTh HYKHOe ycTpoiicTBo. T.e. A71d mOIKTIOUeHUs
o link-local agpecy na IIK mgosmken ObiTh Jinb0 O/iMH aKTUBHBIN cerTeBoil nHTEpdEiic,
b0 Ha HyKHOM mHTepdeiice go/zKen ucnoab3oBarhed link-local agpec, a na apyrom
crarudeckuit uiau noaydennsiit o DHCP anpec.

[Ipu BKJITOYEHUH aBTOMATHYECKOI'O MOJydeHUs aJipeca Mojay/b Beibupaer cede link-local
ajzipec (M TPOBepseT ero YHUKAJIBHOCTD), Hapa/iebHO BBINOJIHSAs Touck B cetu DHCP-
cepBepa. Ecaiu DHCP cepsep He obHapyKeH, To ncnoab3yercs link-local aapec. Kak Tonbko
oyner oonapyzxken DHCP-cepBep, TO npeamodrerne OTaaeTcs MOJAYUYEHHOMY OT HETrO aJIpecy
(B wacrrocTu npu crapre B cett ¢ DHCP cepBepoM MOy/Ib MOKET HEKOTOPOE BpeMsl JI0 Mo~
JIy9eHUsl aJIpeca OT Hero ucnoJib3osarh link-local agpec). [1ogo6HbI a1TOPUTM HCIOTB3YETCS
IPU aBTOMATUYIECKOM HoJIydenuu ajgpeca B yactanoctu B OC Windows, a Takke 1 BO MHOIUX
qucTpubyTHBax Linux (MHODIA TpeocTaBisist BO3MOXKHOCTD OTIeIbHOrO pasperterus DHCP
u link-local anpeca). Ciegyer Takzke UMeTh BBH/Y, YTO aBTOMATHICCKHU [OJIydaeMblil ajpec
MOJIY/Ib TIPOBEPSET Ha YHUKAJIHHOCTb B CETH, TOITOMY CYIIECTBYET 3aJ/Iep:KKa B HECKOJBHKO
CeKYHJI OT IMOJIKJIIOYeHHS K CEeTH MOJIY/s 70 Ha3HAYeHHd ajpeca. ABTOMATHIECKOE MOJIY-
JeHue ajpeca He TpeOyeT JOIOJHUTEIBHBIX HACTPOEK, OJIHAKO IPH 9TOM HEH3BECTEH ajipec
ycTrpoiictBa co ctopons! [IK s ycranoBiaenns coeannenus. /s pemenust 3Toit mpob.ieMbl
BO3MOXKHO KCIIOJIb30BaHUE LIPOLEJYPHL IOUCKA YCTPOUCTB B JIOKAJIBHOW CeTH, OLUCAHHON B
CJEYIONEM pas3Jiesie.

N3MeHnTh ceTeBble HACTPOWKN MOYKHO C ITOMOIIBIO nmporpamMMbl X5602Studio.

Tak:ke M3MEHEHHE CETEBBIX HACTPOEK MOJYJsS BO3MOYKHO IIPOrPAMMHBIM 00OPa3oM de-
pe3 API oubamorexu. s 9TOro CymecTByeT OTIAEJIbHBIA THUII OHUCATENs KOH(MUTYpAIUU
t_eb02 eth config hnd. /Ijnsg u3menenus: KoHpUTypauu HY?KHO BBIIOJHATH CJIC/LYIOIIHE
IATH:
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1. Coznark onucarens koudurypamun ¢ momornpio £502  EthConfigCreate().

2. TIpouurarh TekyIryo KoHdurypamuio yerpoiictsa ¢ momormbio E502  EthConfigRead ()
(coeHEHTE ¢ MOJYJIEM JIOJZKHO ObITH YCTAHOBJIEHO)

3. MozKHO OJIyYUTH HY KHBIE TapaMeTpbl ¢ moMmotnbio Gyuknmii E502  EthConfigGet XXX()
U /WM yCTAHOBUTH HOBbIE 3Ha4eHus ¢ oMornbio dyukiuit E502  EthConfigSet XXX().

4. Ilocse 3aBepiienusi U3MEHEHHN MOXKHO 3aMUCATD U3MEHEHHYIO KOH(MDHUTYPAIUIO B MO-
b ¢ nomoribio E502  EthConfigWrite(). Moayab coXpaHUT HOBYIO KOH(DUTYPAIIUIO
B 9HEProHe3aBUCUMOIT TaMaTH, 3anpeniaer Kthernet-uarepdeiic, ocie yero cuosa ero
MEePEeNHUINAIN3UPYET yKe C HOBBIMU TapamerpamMu. [Ipum 3TOM, e€Cju COeJHHEHUE ¢
ycTpoiicTBoM ObL/I0 BbITIOIHEHO 110 Ethernet, To mra ganbHeiinneii paboTbl HyzKHO pa3o-
pBaTh COeMHEHNE U YCTAHOBHTD 3aHOBO (HCIOJIB3Ysl HOBBIE MApAMeTDHI)

s n3bexkaHns HenmpeaHaMepPeHHOI0 W3MeHeHHsT KOH(MUTYypaIluu 10 CeTH, KOHMUTypa-
Ut MOXKeT OBITh 3alluIeHa MPOoCThIM maposeM. [[oka maposb He ycTaHOBJIEH B KadecTBe
HapoJid HYKHO IepellaBaTh IIYCTYIO CTPOKY. YCTAHOBKA HOBOI'O TAPOJIA BBIINOJHACTCA
AHAJIOPMYHO JIIOOBIM  JIDYIHM  M3MEHEHUsIM 1apaMeTpoB KoHdwurypamuu (¢ 1MOMOIIBIO
E502_ EthConfigSetNewPassword()).

B cayuae, ecoim maposib 3a0BIT, TO MOYKHO YCTaHOBHTH coeanHenue 1o USB u m3MeHuTH
KOHbUTrYpanuio (BKII0Yas IapoJib), BB B KAYECTBE TEKYIIEro HapoJis CepUiHbIil HOMep
MOJIYJISI.

3.9 Oo0uapy>keHune MoayJeit B JJOKAJIbHOII ceTn

B ornuune ot unrepdeiico USB u PCI-Express, g1a untepdeiica Ethernet ner cran-
JIAPTHOM BO3MOZKHOCTH OTIPe Ie/IeHUs MOAKIIOUYEHHBIX YCTPOoicTB. (OIHAKO eCTh PsijI MPOTOKO-
JIOB, peajin3alus KOTOPBIX MO3BOJISIeT OOHAPYZKHUTDH YCTPONCTBA 38/ JaHHOTO TUIA B JIOKAJIHHON
ceru. Jlyst aroit BoamozkHOCTH MOMyab FE-502 momaepkusaer nporokossl mDNS (B coorser-
creun ¢ RFC6762) uw DNS-SD (RFC6763). B cooTBeTcTBUE ¢ HUME, KayKJ10€ YCTPOHCTBO MPU
HOJKJIIOUEHNN 00bABIAT HAOOD CEPBUCOB, KOTOPBIN OHO IMOJIEPYKUBAET.

Yro0B! pa3mvaTh SK3eMILISIPBl YCTPONCTB, MOIepKUBAIONINE OTUHAKOBBIM TUI CEPBU-
COB, Y KaKJOT0 IK3eMJISIPA eCTh CBOE YHUKATHHOE UMsI. DTO UMs 33]]aeTCs BO BpeMsl KOHMU-
rypamuu Moy/isi. Sein OHO HE YCTAHOBJIEHO, TO B KAUECTBE UMEHHU IK3EMILISIPA HCIOTb3YeTCsI
“E502  <cepwuiinblii _HOMep>", 0JIHAKO MOJIb30BATE/b MOXKET 33JaTh CBOE MM, XapaKTepu-
3yIollee Ha3zHAYeHNEe KOHKPETHOT'O0 MOJYJId AJjid Oojiee HarsaHOU uiaeHTudmKammu. Kpome
UMEHU 9K3eMIIIpa ¥ KaXKI0ro cepBUca MOXKeT OBITh HaOOp TEKCTOBBIX MTAPAMETPOB, OIHCHI-
BAIONIMX JAHHBINA 3Kk3eMmagp (s E-502 970 mapaMeTpbl 3aa0liue UMsi THIIA YCTPOiicTBa
(moste devname, 3nadenue pasuo Beerjga E-502) u cepuiinbiit Homep (moste serial).

B COOTBETCTBHUH C 9THUM IIPOTOKOJIOM y XOCTa B JIOKAJILHON CeTH eCTh BO3MOXKHOCTDH Hali-
TH BCe 9K3eMILIIPBI 33JaHHOTO cepBUca B ceTu. /1 oOHApYXKeHnd T0MKHA ObITh 3aIyIeHa
COOTBETCTBYIOMIAs CJIYKOa (MU JeMOH ), OTC/IeZKUBAIONIAs U3MEHEHUs HAJTMINs YCTPOHCTB B
ceTn, a yxke dpyukmun e502api padboraior ¢ gannoi ciay:x6oit. B OC Linux B KauecTBe peaJin-
3alMK JIAHHOTO MPOTOKOJIA UCIOJIb3yeTcs geMoH Avahi, KoTopsiil BK/IIOUeH B OOJIBIIHHCTBO
COBPEMEHHBIX JIUCTPHOYTHBOB H BXOJAMT B CTAHJIAPTHYIO YCTAHOBKY (MJIH HY’KHO yCTAHOBUTH
coorBercTryonmii naker Bpydnyio). B OC Windows ucnosbsyercs ciyxba Bonjour, koto-
pas MITATHO HE YCTAHOBJIEHA, OJHAKO YCTAHOBIIMK BK.JOUeH B ‘‘L-Card L502/E502 SDK” wu
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JTaHHasl CayzKOa OymeT ycraHOBJIEHA MPH BHIOOPE COOTBETCTBYIONIErO MYHKTa (CJIemyeT OTMe-
TUTh, 9TO TaK KaK CJIY2K0a sABJISIETCS OTACTBHBIM TTPOLYKTOM, KOTOPBHIH MOYKET UCIOIH30BAThH-
ca u apyruM 11O, To oHa He yhasasercd aBroMaTuvyecku npu yaausennn ‘‘L-Card L502/E502
SDK’’ . IIpu HEeOOXOMMMOCTH CJIeAYeT BPYUHYIO VIAJIUTH CIY2KOY depe3 yCTaHOBKY U yIaJeHue
nporpamum B “Ilanesn yupasienus’”).

Ucnonwzoanne qanroro API mo3sosisger aBromarndeckn 00HAPYKUBATH MOAKIIOUEHHBIE
B JIOKQJILHON CeTH yCTpO#CTBa, BO MHOTOM TOA00HO apyrum mHTepdeiicam. OpHako cyiie-
CTBYIOT CJIeYIONINe OCOOEHHOCTH:

o OOHapy KeHMe MOJYJIA CBS3aHO C IMOCHIJIKOW MAKeTOB W IPUEMOM OTBETOB, KOTOPHIE
MOT'YT OBITH IOTEPAHBI IIPU ONPEJIEJCHHBIX YCIOBUAX U IOTPEOOBATH MEPEIOBTOPOB.
OTO BBIIOJHSAECTCS HA YPOBHE MPOTOKOJIA U HEBUIUMO JIIsI IOJIb30BaTE A, OJHAKO HAJIO0
HMeTb BBHJLY, UTO OOHApYyKeHUE YCTPOUCTBA MOKET OTPeOOBATH HEKOTOPOT'O BPEMEHH.

e Tak Kak OTKJIIOYEHHUE OTCJICXKHBACTCSA HA YPOBHE IIPOTOKOJIA, HET OIMOBEIEeHUs O (hpU3H-
JecKoM OTKJIIoYeHuu Kabeisd. CoOTBEeTCTBEHHO IPU BLIKJIIOUEHUN MUTAHUS WA BbIIEP-
ruBaHuM Kabeasd OTKJII0UYeHHe MOIYJIS MOKET OBITh He OOHApyKeHO Ha IIPOTIKEHUH
JJITATETHHOTO BPEMEHM.

Hns nmomcka yerpoiicts caenyer BeizBath E502  EthSveBrowseStart(), mocse dero
HNCIIOJb30BaTh HOﬂy“IeHHbIIU/I KOHTEKCT IIOHNCKa yCTpOIU/ICTB B ceTu AJid 1OCJICAYIOMUX
Bei30BOB 502 EthSveBrowseGetEvent(). Kaxapiii BbI30B BO3Bpamaer WHOOPMAIHIO
MaKCUMyM 00 OIHOM COOBITHM W HeMeJJIeHHO BO3BpAIllaeT yIpaBjeHne, KaK TOJHKO
OHO TpOU30INLI0. KaxkgoMy HOBOMY OOHADYXKEHHOMY MOJYJIIO COOTBETCTBYET COOBITHE
E502 ETH SVC EVENT ADD. B ciyuae u3MeHeHUs] TapaMeTpoB (HAPUMeD ajpeca)
npuxoaur cobbirne E502 ETH SVC EVENT CHANGED, a upu uncuesuoBenun (npu
YCJIOBUH ONHCAHHBIX Bbimie ocobennocreii) — E502 ETH SVC EVENT REMOVE.
JIas  Kayka0ro COOBITHSI BO3BPAINAETCS OINUCATETh CETEBOTO CEPBHCA, 10 KOTOPOMY
MOYKHO OIPEJIeIUTh, KAKOMY MOJYJII0 COOTBETCTBYET COObITHe (Y3HATH WMs 9K3€M-
IIsipa ¥ CepUilHbI HOMEep MOIYJsl), a TakyKe 3anpocutb I[P-agpec wmomysst. s
KayKJIOr0 COOBITHSI (KpOMe cJiyuasi, KOorja coObiTHe He ODHAPYXKEHO WM BO3BDAIIEH KOJ
E502 ETH SVC EVENT NONE) sror onucarenb He0OX0AUMO OCBOGOAMTD C TIOMOIIBIO
E502 EthSvcRecordFree() kak ToJbKO OH CTaHeT HEHY:XKHBIM. B mpocreiimem ciydae
MOxkHO BbI3BaTh E502  EthSveBrowseGetEvent() moka He Oyaer 0OHADYKEHO MOsIBJIEHHE
HYZKHOTO YCTPOHCTBA WJIM HE HCTeYeT TalMayT Ha MOUCK ycTpoiictBa. llpm kenanum
TaKyKe MOXKHO HCIIOJIB30BaTh mepuomudeckuii o308 E502 _ EthSveBrowseGetEvent() ans
HOCTOSTHHOT'O MOHUTOPHUHIA, YCTPOHCTB B cetu. B jyiroboM cirydae, KOTja MOUCK yCTPOHCTB
3akond4eH, neobxoxnmo Bu3Barh E502  EthSveBrowseStop().

YCTaHOBUTDH CBA3b C MOJLYJIEM II0 OIUCATEIO CeTeBOTO CePBUCA MOXKHO KAK BPYUHYIO IO
nosrygenHomy agpecy depes E502  EthSveRecordResolvelPv4Addr(), Tak co3pare 3anuck o
yerpoitcre ¢ momombio E502 MakeDevRecordByEthSve() ajist mocsieayromero oTKpeITUs
gepe3 X502 OpenByDevRecord().
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I'maBa 4

KoHcTaHTBI, TUIIBI JaHHBIX 1 (PYHKIINN
OnoOJIMoOTEeK!

4.1 KoHCTaHTBI U HepevYuncjJeHus

4.1.1 KoHCTaHTBI 1 MaKpPOONpeaeJeHns

KoucranTa 3HadyeHUE Onucanue

MaxkcuMaibHOE KOJIYIECTBO JIO-
X502_LTABLE_MAX_CH_CNT 256

FHYeCKAX KaHAJIOB B Tal/IuIe

MaxkcuMaibHOE KOJIHMYIECTBO JIO-
E16_LTABLE_MAX_CH_CNT 128 THYeCKUX KAaHAJOB B TabJHIe

g E16

KonnuecTBo auamasoHOB JJId
X502_ADC_RANGE_CNT 6 "

U3MepeHusT HaIpsIKeHn it

Konunuecrso kananos AlIIl B
X502_ADC_COMM_CH_CNT 32 ) :

pexkume ¢ odIeit 3emJieit

Konunuecrso kamanos AlIIl B
X502_ADC_DIFF_CH_CNT 16

JjudepeHnuaabHOM PezKUMe

MakcumasipbHOe 3HadYeHUe s
X502_LCH_AVG_SIZE_MAX 128 AIIAPATHOTO YCPEAHEHNU IO JIO-
I'MYeCKOMY KaHaJJIy

MaxcuMaabHoe 3HAYCHU JeJan-

X502_ADC_FREQ_DIV_MAX (1024%1024)
resist 9acToThl AT
MaxkcuMaJbHOE 3HAYEHHUS IEJIH-
E16_ADC_FREQ_DIV_MAX (Oxffffff) tesst gacrorel ALl gis Bapu-
anta E16
MaxkcumasabHOe 3HAYEeHUE Jie-
X502_DIN_FREQ_DIV_MAX (1024%1024) JATEJIA YaCcTOThl CHHXPOHHOI'O
1 poBoro BBOIA
MaxcumaJjibHOE 3HaYeHHue Jie-
JIUTENIS YACTOTBHI CHHXPOHHOIO
E16_DIN_FREQ_DIV_MAX (Oxffffff)

nupoBOro BBOJA JIJIST MOJLYJISI
E16
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E16_ADC_FREQ_DEFAULT

500000

Suauenns dvacrorbl ATl 1o
YMOJYAHUIO, HUCIOJIb3YeTCS B
dbyukmun X502 SetAdcFreq u
X502 _CalcAdcFreq2 ecan ma-
pamerp f _acq =0

E16_DIN_FREQ_DEFAULT

500000

SHayeHnst  4acTOTHl  HUEPPO-
Boro Bxoga DIN mo ywmou-
TAHWTO, HCTIOJIB3YEeTCS B
dyHKIIIN X502 SetDinkreq
n X502 CalcDinkreq2 ecom
napamerp f din = 0

E16_0UT_FREQ_DEFAULT

500000

Suavenns JaCTOTHI ITAII
u  1U@POBLIX  BBIXOJIOB 1O
YMOJTYAHUIO, HUCIOJIb3YeTCsS B
dyuxmum X502 SetOutFreq
n X502 CalcOutkreq2 ecom
napamerp f dout = 0

X502_0UT_FREQ_DIV_MIN

MunnMajabHOE 3HAUYCHHE IEJIN-
Tessl YACTOThl CHHXPOHHOI'O BBI-
BOJA

X502_0UT_FREQ_DIV_MAX

1024

MaxkcuMaJibHOE 3HAUCHUE IeJIN-
TeJId YaCTOThI CI/IHXpOHHOFO BbI-
BOJA

E16_0UT_FREQ_DIV_MAX

0x800

MaxcuMaJbHOEe 3HAYCHHE JIeJI1-
TeJst YaCTOThl CHHXPOHHOTO BhbI-
Boja it Moayada E16

X502_0UT_FREQ_DIV_DEFAULT

3HaueHWe neauTeN s  49acTOTHI
BBIBOJIA 110 YMOJIAHUIO (KOTO-
poe Tak:Ke BCerja HCIOJb3yeT-
cg B L-502 ¢ Bepcueiil mponuBKA

[IJINC auzxke 0.5)

X502_0UT_FREQ_DIV_MIN_REF_LF

MunnmMmaibHOE 3HAYEHWE JIeJH-
Tead 4aCTOThl CHHXPOHHOI'O BbI-
BOJla IIpU BHEIIHEd OoIopHON’
gacToTe HUzKe X502_0UT_FREQ_
REF_LF_VAL

X502_0UT_FREQ_REF_LF_VAL

700000

SHaveHue BHEIIHEH ONOpPHOM
YaCTOTHI, HEXKE KOTOpOil pa3pe-
IIIEHO YCTAHABJIMBATL 3HAYCHUE
JICJIATEIsT 9aCTOThl TeHePaIllnH
Jd0  Xb02_0UT_FREQ_DIV_MIN_
REF_LF

X502_ADC_INTERFRAME_DELAY_MAX

(0x1FFFFF)

MaxkcuMaabHOe 3HAYCHHE MErK-
KaJIpoBoii 3amepkkn A AL

48




TaitmayT mo YMOJTIaHHTIO

X502_BF_CMD_DEFAULT_TOUT 500 JUId  BBIIIOJHEHAd KOMAHIbI K
BlackFin
Kox ANII, coorBeTcTByOMMA
X502_ADC_SCALE_CODE_MAX 6000000 MaKCHMaJIbHOMY 3HAYECHUIO
IIKaJIbI
Kox AMNII, coorBeTcTBy0OMMA
E16_ADC_SCALE_CODE_MAX (0x80 * 0x7fff) | MaKCUMaJIbHOMY 3HAYEHUIO
IKaJIbI

Kox IAITI, coorercTBytommii

X502_DAC_SCALE_CODE_MAX 30000 MaKCHMAJILHOMY 3HAYEHUIO

IITKAJIbI
E16_DAC_SCALE_CODE_MAX Ox7fff

MaxkcumasibHOE KOJTUIECTBO
X502_DEVNAME_SIZE 32 CAMBOJIOB B CTPOKE C Ha3BaHUeM

yCcrpoicrsa

MaxkcumasibHOE KOJTUIECTBO
X502_SERIAL_SIZE 32 CUMBOJIOB B CTPOKE C CepUilHbIM

HOMEPOM

MaxkcumaJsibHOE KOJIMYECTBO

CUMBOJIOB B CTPOKE C uIeHTu(U-
X502_IMPLEMENTATION_SIZE 16 . .

kaTopoM board implementation

MaxkcumasibHOE KOJTIIECTBO
X502_LOCATION_STR_SIZE 64 CAMBOJIOB B CTPOKE ¢ OIIUCAHU-

eM MOJKTI0YEHU
X502_MAC_ADDR_STZE 6 Paswep — MAC-azipeca s

Ethernet unrepdeiica

Paszmep cTpoku ¢ onucanmeM 9K-
X502_INSTANCE_NAME_SIZE 64 "

3eMILISAPA YCTPOHCTBA

MaxkcumaJIbHBII pa3Mep CTPOKH
X502_PASSWORD_SIZE 32 .

¢ 1IapOoJIeM Ha HACTPOWKHU

MaxkcuMaabHO BO3MOXKHOE 3Ha-
X502_EXT_REF_FREQ_MAX 1500000 YeHUE BHEIIHEH OIOPHON yacTo-

ThI

MakcumaJjibHO BO3MOXKHOE 3Ha-
E502_P1_EXT_REF_FREQ_MAX 2000000 YeHUEe BHEITHEH ONMOPHON 9acTo-

ol 11 E502-P1

Pasmep mnosab3oBaTe/IbcKOit 00-
X502_FLASH_USER_SIZE 0x100000

gactu Flash-nmamsaru

CranmapTHbIil TafiMayT Ha BbI-
X502_BF_REQ_TOUT 500 nosiHeHne 3amnpoca K BlackFin B

MC
X502_DAC_RANGE 5. Junanazon LIAII B BoabTax
E16_DAC_RANGE 10.
X502_DAC_CH_CNT 2 Kommuecrso kanasos [TATI
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X502_DOUT_LINES_CNT

16

KonanuectBo mudpoBbIX BBIXO-
OB Y MOJYJIS

X502_STREAM_IN_MSG_OVERFLOW

0x01010000

CJIOBO B IIOTOKE, O3Ha4dalollee,
YTO IIPOU3O0NUIJIO IIepeIoJTHEHUEe

X502_DEVREC_SIGN

SHadenme OIS CUT'HATY-
Pl B 3alUChH O YCTPOUCTBe
t_x502 devrec. [Ipusnaxk,

0x4C524543 9T0  3aluch  JefCTBUTEJIbHA

(ycranaBauBaercst  (DYHKITHSI-
MU 10 TIOJYYEHUIO 3amnuceit o
YCTPOHCTBAX )

4.1.2 CoObITHd MONCKA CETEBBIX CEPBHCOB

Twumn: t_e502_eth_svc_event

Onucanme: Kospl coObITHIT, BOSHUKAOINIUX IIPH IIOMCKE CETEBBIX CEPBHCOB, BO3-
Bpamaembie pynkiueit E502_EthSvcBrowseGetEvent ()

Komcraura 3unauenne | Onucanme
EB02_ETH_SVC_EVENT_NONE 0 Hu oxnoro cobuiTusI He TPOU3OILIO

ObHapy2KEHO TOsIBJIEHHE HOBOTO CETEBOIO
E502_ETH_SVC_EVENT_ADD 1

cepBuca

OOHapyzKeHO HCYEe3HOBEHHE paHee 10-
ES502_ETH_SVC_EVENT_REMOVE 2

CTYIIHOT'O CE€TEeBOT0O CEPBUCA

N3meHnenune mnapamMeTrpoB paHee OOHapPYy-
E502_ETH_SVC_EVENT_CHANGED | 3

JKEeHHOT'O CeTeBOr0 CepBUCa

4.1.3 Kozapl ommnbok 6mubimorekun

Twun: t_x502_errs

Omnucanune: Koapl omubok 6ubanoTexku

KoucranTa 3uauenme | Onucanue
X502_ERR_OK 0 DyHKIMs BHITIOJIHEHA 663 OMNO0K
B HKITUIO TIepe/IaH HeJlelicTBU-
X502_ERR_INVALID_HANDLE -1 be L,H‘ pedL 5
TEeJbHBIH OIUCATEb MOLYJIA
X502_ERR_MEMORY_ALLOC -2 OmubKa BBIIeIEHNAS TAMSITH
[TonbITKa OTKPBITH YK€ OTKPBITOE
X502_ERR_ALREADY_OPENED -3 .
YCTPOHCTBO
YerpoiicTBO ¢ 3aJlaHHBIMU  LIApa-
X502_ERR_DEVICE_NOT_FOUND -4 "
MeTpaMu He HaflIeHO B CHCTeMe
Hoctyn K ycTpoHCTBY 3alrperieH
(Kak mpaBmio wm3-3a TOro, 9TO
X502_ERR_DEVICE_ACCESS_DENIED -5 . “
YCTPONCTBO y7Ke OTKPHITO B IPYTOit
porpamMme)
X502_ERR_DEVICE_OPEN -6 OmubKa OTKPBITHS YCTPOHRCTBA
B HKITUIO TIepeJIaH HeJleiCcTBU-
X502_ERR_INVALID_POINTER -7 (by L,H‘ pedL A
TeJTbHBIH yKa3aTe/lb

50




DyHKIMST HE MOXKeT OBITh BHITIOJ-

X502_ERR_STREAM_IS_RUNNING -8 HEeHA IIPHU 3aIIYIIEHHOM IOTOKe cHo-

pa JIaHHbIX

Omubka 9TeHHS JAHHBIX CHHXPOH-
X502_ERR_RECV -9

HOTO BBOJIA

Ommubka 3anucu JAHHBIX JIJIsI CHH-
X502_ERR_SEND -10

XPOHHOTO BBIBOJA

[Ipousonnio mnepenojHeHne BHYT-
X502_ERR_STREAM_OVERFLOW -11 pennero Oydepa s MOTOKA CHH-

XPOHHOI'O BBO/IA

HewussectHoe coobIiieHne B MOTOKE
X502_ERR_UNSUP_STREAM_MSG -12

CHHXPOHHOTO BBOJIA

Omubka co31aHud  CHCTEMHOIO
X502_ERR_MUTEX_CREATE -13

MBIOTEKCA
X502_ERR_MUTEX_INVALID_HANDLE -14 Hesepublit onucaresib MbIOTEKCA

Hcrekio Bpemst OXKHUJIAHUS OCBO-
X502_ERR_MUTEX_LOCK_TOUT -15

00K IeHNA MBIOTEKCA

Omubka 0cBOOOXKIEHUS MbBIOTEKCA
X502_ERR_MUTEX_RELEASE -16
X502_ERR_INSUFFICIENT_SYSTEM_ 17 HenocraTrouno cucTeMHBIX pecyp-
RESOURCES COB

Jlannasi BO3MOXKHOCTD €Ille He pea-
X502_ERR_NOT_IMPLEMENTED -18

JIN30BaHA
X502_ERR_INSUFFICIENT_ARRAY_SIZE -19 Henocrarounsrit pasmep maccuna
X502_ERR_FPGA_REG_READ -20 Omubka grenns perucrpa FPGA
X502_ERR_FPGA_REG_WRITE -21 Omnbka 3anucu perucrpa FPGA
X502_ERR_STREAM_IS_NOT_RUNNING -22 COop maHHBIX y7Ke OCTAHOBJIEH

Omubka  0ocBOOOXKIEHUS HUHTEP-
X502_ERR_INTERFACE_RELEASE -23 "

deiica
X502_ERR_THREAD_START -24 OmmbKa 3amycka moToKa
X502_ERR_THREAD_STOP -25 Omubka ocTaHOBa MOTOKA
X502_ERR_DEVICE_DISCONNECTED -26 VeTpoiicTBO OBLIIO OTKJII0YEHO

Hesepubiit  pa3mep orTBera Ha
X502_ERR_IOCTL_INVALID_RESP_SIZE =27 N

YHPaBJIAIONIHI 3a1IpocC
X502_ERR_INVALID_DEVICE -28 Hesepwwrit Tun ycrpoiicrsa

HeneiicrBuTeibHad  3alUCh O
X502_ERR_INVALID_DEVICE_RECORD -29 .

ycTpoiicTBe

Heepublit onucaresib Koudurypa-
X502_ERR_INVALID_CONFIG_HANDLE -30

U MOJTYJIsT

CBs3b ¢ YCTPOUCTBOM 3aKPbITa UK
X502_ERR_DEVICE_NOT_OPENED -31

He ObLIa YCTaHOBJIEHA

Jlannag omepanusi He JIOCTYIIHA
X502_ERR_INVALID_OP_FOR_IFACE -32 JII TeKyIlero unrepdeiica cBga3u

C YCTPOHCTBOM
X502_ERR_FPGA_NOT_LOADED -33 He zarpyxen [IJINC momayirs
X502_ERR_INVALID_USB_ 34 Heseprnas xouduryparmus USB-

CONFIGURATION

YCTPOMUCTBA
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X502_ERR_INVALID_SVC_BROWSE_

Hesepubiii  onucaresb KOHTEKCTA

-35

HANDLE IIOMCKa YCTPOUCTB B CeTH
X502_ERR_INVALID_SVC_RECORD_ 36 Hesepwuwbrit  omucaresnp 3ammcu 0
HANDLE cepBHUce

He 3amymena nporpamma obHapy-
X502_ERR_DNSSD_NOT_RUNNING -37 JKeHUS YCTPOHCTB B JIOKAJIBLHOU ce-

™

Omubka 1pu OOpallleHHH K Ipo-
X502_ERR_DNSSD_COMMUNICATION -38 rpamMMe OOHapy:KeHusl YCTPOHCTB B

JIOKaJIbHO#A ceTu

[Tpessimien TaiiMayT 3ampoca mapa-
X502_ERR_SVC_RESOLVE_TIMEQUT -39 METPOB aBTOOOHAPYKEHHOI'O ceTe-

BOI'O YCTPOHCTBA

Omubka B KOJUPOBKE MMEHH K-
X502_ERR_INSTANCE_NAME_ENCODING -40 N

3eMILTSpa yCTpoicTBa

DK3EMILTAPBI MOJIY el He COBIIA 1A~
X502_ERR_INSTANCE_MISMATCH -41 or

Bo3MoxkHOCTh HE TOJJIepsKUBACT-
X502_ERR_NOT_SUP_BY_FIRMWARE -42 Cd TeKyllell Bepcueil NPOIIUBKU

YCTPOMUCTBA

Bo3MoXKHOCTE He TO/IepKUBAET-
X502_ERR_NOT_SUP_BY_DRIVER -43 Ccd  TeKyIleil Bepcueil apaiiBepa

YCTPOMUCTBA

[IpeBbiIeHO  BpeMs  OXKHJTaHUS
X502_ERR_OUT_CYCLE_SETUP_TOUT -44 YCTAHOBJICHUA IMUKJIAYECKOTO

CHATHAJIa Ha BBIBOJ,

HewsBecTnslit kKo moamep:KuBae-
X502_ERR_UNKNOWN_FEATURE_CODE -45 N

MO BO3MOKHOCTH

Bajian HEBEPHBII pa3Mep JIormde-
X502_ERR_INVALID_LTABLE_SIZE -102 U

CKOIl TaOJIUITBI

3ajan HEBEPHBI HOMED JIOIHde-
X502_ERR_INVALID_LCH_NUMBER -103

CKOT'0 KaHAJa

Hesepuo 3ajano 3nadenue juaria-
X502_ERR_INVALID_LCH_RANGE -104

zona ATIIT

Hesepno 3aj1an pexkuM u3mMepeHust
X502_ERR_INVALID_LCH_MODE -105

JJIS JIOTHYECKOTO KaHaJla

Hesepno 3ajan Homep dpusndecko-
X502_ERR_INVALID_LCH_PHY_NUMBER -106 ro KanaJa Ipu HACTPOWKe JIOTHYe-

CKOT'0O

Hesepno 3ajan pa3mep ycpemHe-
X502_ERR_INVALID_LCH_AVG_SIZE ~107 P AAIL PASMED YEDEA

HU4 JIJ1d JOTUYECKOTI'0 KaHaJa

Hesepno 3aman jgesnresib 9acTOTH
X502_ERR_INVALID_ADC_FREQ_DIV -108

coopa manubix AT

Hesepno 3aman gemuTe/b 9acTOTHI
X502_ERR_INVALID_DIN_FREQ_DIV -109 CHHXPOHHOTO BBOJA UM POBBIX JIH-

Hui
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Hegsepno 3a1an pexkum paboThl MO-

X502_ERR_INVALID_MODE -110

Ayid
X502_ERR_INVALID_DAC_CHANNEL -111 Hesepwuubrit Homep KaHaﬂaJILAII

Hesepuebiit kox BbIOOpa OIOPHOIT
X502_ERR_INVALID_REF_FREQ -112

JaCTOTH CUHXPOHU3AIAT

HepepHo 3amaHo 3HaveHme MeK-
X502_ERR_INVALID_INTERFRAME_DELAY | -113 “

KaIPOBOIl 3aePKKH

Hesepno 3agan pekuM CHHXPOHU-
X502_ERR_INVALID_SYNC_MODE -114

3alun

Hesepno 3a/1an HOMEp MOTOKA JTaH-
X502_ERR_INVALID_STREAM_CH -115

HBIX

Hesepno 3aman gemuTe/b 9acTOTHI
X502_ERR_INVALID_OUT_FREQ_DIV -116

CUHXPOHHOI'O BBIBOJIA

Omubka 3axBaTa OMOPHOI YacTO-
X502_ERR_REF_FREQ_NOT_LOCKED -131

Thl CUHXDOHHU3AIIHT

VrpaBasionuii 3a1rpoc K JpaiiBe
X502_ERR_IOCTL_FAILD -132 P Hl PJ AP Py

3aBeplIieH ¢ onmnoOKoit

Ucrek raifimayr OxKUJAQHUS 3aBEP-
X502_ERR_IOCTL_TIMEOQUT -133 IMeHNd BBINNOJTHEHN Y YIIPaBJISIONIe-

ro 3anpoca K JApaiBepy

Ormubka nomydenns wHpoOpMaAANT
X502_ERR_GET_INFO -134 “ “

0 yCTPOMCTBe OT ApaiiBepa

3a BpeMs OXKHUIAHUS HE OBLIO CUH-
X502_ERR_DIG_IN_NOT_RDY -135 TaHO HOBOE CJIOBO C UM POBBIX JIH-

HU

[IpurATO HETOCTATOYHO CJIOB OT
X502_ERR_RECV_INSUFFICIENT_WORDS -136

MOJTYJISI

[TompITKa BBHITIOJIHATH OMEPAITHIO,
X502_ERR_DAC_NOT_PRESENT -137 Tpebyromyto Hagumame [HAIL, mpwm

€ro OTCYTCTBHUHI

Ilepenano HemOCTATOYHO CJIOB B
X502_ERR_SEND_INSUFFICIENT_WORDS -138

MOJLYJIb

He mpumio oTBeTa Ha epeIaHHY IO
X502_ERR_NO_CMD_RESPONSE -139

KOMaH/1y

Hesepublit HoMep Kanasa B obpa-
X502_ERR_PROC_INVALID_CH_NUM -140 O6aTbIBAEMOM OTOKE CHHXPOHHOI'O

BBO/IA

Hesepuuriit ko juama3ona B obpa-
X502_ERR_PROC_INVALID_CH_RANGE -141 O6aTHIBAEMOM MOTOKE CHUHXPOHHOI'O

BBO/IA

Bagan Hepepubiii agpec Bo Flash-
X502_ERR_FLASH_INVALID_ADDR -142

maMATH

Bajan HeBepHBI pa3zmep OJ0KA
X502_ERR_FLASH_INVALID_SIZE -143 naHHeIX upu  pabore ¢ Flash-

NaMAThIO

Hcrek TaiiMayT OXKHJIaHUA 3aBep-
X502_ERR_FLASH_WRITE_TOUT -144

menud 3anucu o Flash-namarn
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Uctek rtaiimayT OXKUJIAHWS 3aBep-

X502_ERR_FLASH_ERASE_TOUT -145 meHuss crupanusa Ogoka  Flash-

HaMSTH

BamanHag 00JIacTh Ui CTUPAHUS
X502_ERR_FLASH_SECTOR_BOUNDARY -146 Flash-namsaTu Hapyiaer rpaHuILy

os10ka B 4 Koaiir

He ynamock OTKpBITH COKET JIIsT CO-
X502_ERR_SOCKET_0OPEN -147

eIMHEHUS
X502_ERR_CONNECTION_TOUT -148 IIpeBbliIeno BpeMs TOIKJIIOUEHUS

CoequHenne  3aKpPBITO  JIPYTOM
X502_ERR_CONNECTION_CLOSED_BY_DEV | -149 .

YCTPORCTBOM

He ynanock ycranHoBuTH 3a/1aHHBIHT
X502_ERR_SOCKET_SET_BUF_SIZE -150

pas3mep Oydepa cokera

Coeune -
X502_ERR_NO_DATA_CONNECTION -151 AIHCHHE LT TePEAatin Jat

HBIX He YCTAHOBJIEHO

He ynanock noxjiarbesa coooiie
X502_ERR_NO_STREAM_END_MSG -152 YAATOCH AOMAATHEA THenm

0 3aBepIIEHUU ITOTOKA

Coeannenue ObLIO COPOITEHO IPY-
X502_ERR_CONNECTION_RESET -153 . .

roif CTOPOHOIA

He ynanoch maiitu XocT ¢ yka3an-
X502_ERR_HOST_UNREACHABLE -154

HBIM aPecoM

Ommubka  ycranoiaenuss  TCP-
X502_ERR_TCP_CONNECTION_ERROR -155

COeIMHEHUS

He ynasock oTkphiTh daiia npo-
X502_ERR_LDR_FILE_OPEN ~180 YA TRPHITE b

muBku BlackFin

Omubka yrenud u3 ¢aJia MmpoIIuB-
X502_ERR_LDR_FILE_READ -181 .

ku BlackFin

Hesepnruiit dopmar daiina mpo-
X502_ERR_LDR_FILE_FORMAT ~182 P dopuar P

muBku BlackFin

Wcnons3ywoTesa BO3MOZKHOCTD

LDR-daitta, HemocTynHBIE TPHU
X502_ERR_LDR_FILE_UNSUP_FEATURE -183 R- ’ A Y . P

ganucu upormmsku BlackFin 1o

HDMA
X502_ERR_LDR_FILE_UNSUP_STARTUP_ 184 Hesepubiit craproBbiii ajipec 1npo-
ADDR rpammbl B nporuBke BlackFin

Wcrek TaiiMayT BBIOJTHEHUS 3a-
X502_ERR_BF_REQ_TIMEQUT -185 opoca Ha ‘{TeHI/IH/SaHI/ICb maMaTu

BlackFin

Komanma gima BlackFin Bce emre
X502_ERR_BF_CMD_IN_PROGRESS -186 HAaXOJUTCS B IIpoiecce odOpaboTKu

Uctekno  BpeMd  BBIIOJHEHHS
X502_ERR_BF_CMD_TIMEQUT -187 YIPaBILdOIIel KOMAHJBL IIPOIec-

copom BlackFin

Bozppameno HemocTaTOYHO TaH-
X502_ERR_BF_CMD_RETURN_INSUF_DATA | -188 HBIX B OTBeT HAa KOMaHAY K

BlackFin
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Uctek rtaiimayT OXKHUJIAHWS TOTOB-
X502_ERR_BF_LOAD_RDY_TOUT -189 Hoctu uporeccopa BlackFin k 3a-
HUCH IIPOIIMBKI

IlonbITKa BBITIOJTHUTE OIEPAIUIO
JJid KOTOPOM HYKeH CHUTHAJIbHBLIN

X502_ERR_BF_NOT_PRESENT -190
HPOIECCOpP 1pU OTCYTCTBUU CHI-
HAJIBHOTO MPOTIECCOPA B MOJLYJIE
Hesepuniit azipec namsaru BlackFin
X502_ERR_BF_INVALID_ADDR -191 npu 3anucu uin areann 1o HDMA

Hesepublit pazmep gaHHBIX, Tepe-
X502_ERR_BF_INVALID_CMD_DATA_SIZE | -192 JaBaeMbIX C YIIpaBJdIoleil KoMan-
noit B BlackFin

4.1.4 MHWurepdeiic coeguHEHNA C MOIYJIEM

Twun: t_x502_iface

Onucanume: Murepdeiic coeiunenud ¢ MOLyIeM

KomcranTa 3uauenmne | Onucanue

X502_IFACE_UNKNOWN | O Hewuspecrtuoiit uarepdeiic

X502_IFACE_USB 1 VerpoiictBo nmoaksodeno mo USB

%502 TFACE ETH ) VerpoiictBo  nojksodeno 1o Ethernet  depes
- - TCP/IP

X502_IFACE_PCI 3 Yerpoiicrso nogxiodeno mo PCI/PCle

4.1.5 dPuaaru, ynpapJIdiONie MONCKOM MPUCYTCTBYIONIUX MOIYJIE

Tumn: t_x502_getdevs_flags
Onucanwme: Ojaru, ynpapsionire MOUCKOM TTPUCYTCTBYIOIINX MOLYJIeik
KoucranTa 3uauenme | Onucanue
[IpusHak, dYTO HYKHO BEpHYTH
X502_GETDEVS_FLAGS_ONLY_NOT_ 1 CepuiiHBIE HOMEPA TOJBKO TeX
OPENED YCTPOMCTB, KOTOpBIE elle He OT-
KPBITHI
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4.1.6 Dgarm aj1d ynpaBjaeHUd MUPPOBBIMU BBIXOIaMU

Tun: t_x502_digout_word_flags

Onucanwme: @iraru ynpas/jiennd NuMpPoOBLIME BbIXogaMu. MoryT ObITh 00be THHEHbI
yepes Jyorudeckoe “UJIN” co 3HaveHusiMu 1MuPOBLIX BBIXOJIOB IPU ACUHXPOHHOM
BbIBOJIe ¢ ToMoIbio X502_AsyncOutDig() wmm mepemanwsr B X502_PrepareData()
P CHHXPOHHOM BBIBOJIE.

Koncranra 3uauenue | Onucanmne

Banperenne (MepeBos B TPeThe COCTOsHHE)

X502_DIGOUT_WORD_DIS_H | 0x00020000 .
crapreil TOJTOBUHBI N(POBBIX BBIXOIOB

Bamperenne MIAJIIEH 0710 0
X502_DIGOUT_WORD_DIS_L | 0x00010000 pemieRie Ml MOI0BIHb! 1MipPOBLIX
BBIXOJIOB

Jnga monyns K16 momgepkuBaercss TOJBKO

E16_DIGOUT_WORD_DIS 0x00030000
[OJTHOE 3allpellieHre MIuMPOBBIX BBHIXOIOB

4.1.7 KoHCcTaHTBHI OJi9 BHIOOPA OMOPHOI 9aCTOTHI

Twum: t_x502_ref_freq

Onucaname: Koncrantor jijisd BLIOGOpA ONMOPHON 4aCTOTHI
Koncraunra 3nadvenue | Onucaxnue
E16_REF_FREQ_48000KHZ | 48000000 Yacrora 48MI' qist E16
X502_REF_FREQ_2000KHZ | 2000000 Yacrora 2MI'n
X502_REF_FREQ_1500KHZ | 1500000 Yacrora 1.5MTI 1

4.1.8 mouasa io__mode B perucrpe io__hard

Tum: t_x502_io_mode

Onucanwne: noig io_mode B peructpe io _hard

KoxcTranTa 3aauenme | Onucanue
X502_MODE_REF_FREQ_2000 0 YHacrora 2MTI'g
X502_MODE_REF_FREQ_1500 2 Yacrora 1.5MI'g
E16_MODE_REF_FREQ_48000 | 3 Yacrora 48MI'n g1g E16

4.1.9 JIwnana3oHbl n3Mepenus Auaga KanaJaa AIIII

Twun: t_x502_adc_range

Onucanmne: /Inanazonsr nuamepenus mis kanaga AT

Koucraunta 3uauvenue | Ooucauue

X502_ADC_RANGE_10 Huanazon +/-10V

X502_ADC_RANGE_5 Hwuanazon +/-5V

X502_ADC_RANGE_2 Muanazon +/-2V

X502_ADC_RANGE_1 JMuanason +/-1V

X502_ADC_RANGE_05 Huanazon +/-0.5V

QW[+~ O

X502_ADC_RANGE_02 Huanazon +/-0.2V
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4.1.10 JIwmana3zonbl uamepenus ajsa KaHaaa AIIII E16

Tumn: t_el6_adc_range

Onucanme: /lnanazonsr u3mepenns aig KaHaga ALl E16

Koucraura 3uauenue | Ooucauue

E16_ADC_RANGE_10000 | O

Juanazon +/-10V

E16_ADC_RANGE_2500

Juanazon +/-2.5V

Huanazon +/-0.625V

1
E16_ADC_RANGE_625 2
E16_ADC_RANGE_156 3

Huanazon +/-0.156V

4.1.11 PexxuMm n3MmepeHns s JIOTUYIECKOTr0 KaHaJa

Twumn: t_x502_1ch_mode

Onucaume: Pexxum u3Mepenud AJid JIOTHIEeCKOro KaHaJia

Koncranra 3unauenue | Onucanue

X502_LCH_MODE_COMM | O

Wsmepenne HalpsizKeHUst OTHOCUTEIBHO 00IIIel 3eM-
Ji

X502_LCH_MODE_DIFF | 1

Huddepennuanbaoe u3MepeHrne HaIPIKeHUs

X502_LCH_MODE_ZERO | 2

Nzmepenne cobCTBEHHOTO HYJIS

4.1.12 PexXuMbl CUHXPOHU3AIAN

Twum: t_x502_sync_mode

Onucaume: Pexnmpr 3aJaHud UCTOYHUKaA YaCTOThl CUMHXPOHHU3AIUN W NIPpU3HAKA
HadaJla CHHXPOHHOI'O BBO/Ja-BbIBO/JA

Koncranra 3uauvenue | Onucanue
X502_SYNC_INTERNAL 0 BuyTrpennwnit curnau

Ot BHeIIHEero MacTepa Mo pa3beMy MEzKMO-
X502_SYNC_EXTERNAL_MASTER 1 .

JIYJIbHON CUHXPOHU3AIINH
X502_SYNC_DI_SYN1_RISE 2 ITo ¢ponty curnana DI SYNI
X502_SYNC_DI_SYN1_FALL 3 rk)CHaﬂy’CHFHaﬂa]DL_S\qV1
X502_SYNC_DI_SYN2_RISE 6 llo dponty currana DI SYN2
X502_SYNC_DI_SYN2_FALL 7 [lo cmamy curmama DI SYN2

Tospko mna  KE16! Baxwso npaBumib-

HO ycraHoBuTh  Hampasmenune TRIG
E16 SYNC TRIG RISE 5 wiim  INT wa Bxox cuaruem Jrara

- - - E16  MODE TRIG OUTPUT nin

E16  MODE INT OUTPUTIIo dponty

curunana TRIG
E16_SYNC_TRIG_FALL [lo cnamy curnana TRIG
E16_SYNC_INT_RISE 6 [To ppoury curnana INT
E16_SYNC_INT_FALL 7 [To cany curnasa INT

AnasoroBasi CHHXpOHU3AIUS CTAPTA, TOJIb-
E16_SYNC_ADC_ABOVE_LEVEL 8

Ko qyig E16 Beitme ypoBHS
E16_SYNC_ADC_BELOW_LEVEL 9 Hwuwxe ypouga
E16_SYNC_ADC_EDGE_RISE 10 [To nepexojy curnajia cHU3y BBepX
E16_SYNC_ADC_EDGE_FALL 11 [To mepexoiy curxaJja CBepxy BHH3
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4.1.13 Pjgaru, ynpapagioniue o0paboTKO NPUHATHIX JAHHBIX

Tumn: t_x502_proc_flags

Onucanme: Quraru, yupapigioniue 00pabOTKON MPUHATHIX JAHHBIX

KomcraunTa 3nauenme | OnucaHme

[Ipusnak, 94T0 HYzKHO IPeodPa3oBaTh
snadenusa ALl B BOIbTHI

[Ipusnak, 9T0 He HY:KHO IPOBEPSITH
COBIAJICHIE HOMEPOB KaHAJIOB B IPH-
HSTHIX JAHHBIX C KaHAJAMH U3 JIOIHU-
X502_PROC_FLAGS_DONT_CHECK_CH 0x00010000 | yeckoil Tadbaunpl. MoxKeT HCIOIL30-
BaThCs TPH HECTAHIAPTHON MPOITHBKE
BlackFin nmpu nepenatue B [IK He Bcex
JIAHHBIX.

X502_PROC_FLAGS_VOLT 0x00000001

4.1.14 ®Pjaru ajiga 0603HAYEHNS CMHXPOHHBIX MOTOKOB JAHHBIX

Tun: t_x502_streams
Onucanme: Oaaru ans 0603HAYEHUST CHHXPOHHBIX IOTOKOB JAHHBIX

KomcranTa 3HaueHue Onucanune
X502_STREAM_ADC 0x01 [Torok pamaeix or AIIII
X502_STREAM_DIN 0x02 [Torok gaHHBIX ¢ HUPPOBHIX BXOI0B
X502_STREAM_DAC1 0x10 [Torok mamabrx epsoro kanasaa [TATI
X502_STREAM_DAC2 0x20 [Torok namabIX BrOporo Kanasa LTAII
X502_STREAM_DOUT 0x40 [Torok maHHBIX Ha HUGPOBHIE BHIBOIbI
X502_STREAM_ADC | O0benmaerne Beex huaaros, 0003HAIAIO-
X502_STREAM_ALL_IN
X502_STREAM_DIN IIMUX TOTOKM JTAHHBIX Ha BBOJ
X502_STREAM_DAC1 |
O0benmHerne Beex haaros, 0003HATAIO-
X502_STREAM_ALL_QUT | X502_STREAM_DAC2 |
IIAX MMOTOKW JAHHBIX HA BHIBO/I
X502_STREAM_DOUT

4.1.15 KoHCTaHTBI, ONPEeaeIdIoNie TUTI TEPEJABAEMOTO OTCYETa U3
IIK B moaynb

Tun: t_x502_stream_out_wrd_type
Onucanme: KoncranTsi, onpejessionime TUI mnepejgaBaemoro orcdera u3 [1K B

MOJLY.Ib
Koucrauta 3uauenue | Onucanue
X502_STREAM_OUT_WORD_TYPE_DOUT 0x0 ]_[I/I(prBOf/'I BBIBO/T,

X502_STREAM_QOUT_WORD_TYPE_DAC1 | 0x40000000 | Kox maas 1-ro kanana LIATI
X502_STREAM_QUT_WORD_TYPE_DAC2 | 0x80000000 | Ko mjs 2-ro kanana [TATI
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4.1.16 Pexxum paboTbl MOIYJIs

Twumn: t_x502_mode

Onucanme: Pexxum paboThl MOy

Koucraura 3uauvenue | Onucanue

Bce nmoroku mannbix nepenaiorces depes [LJINC munys

X502_MODE_FPGA 0 - .
curHaJibHbIN mpoteccop BlackFin

Bce moTokm JaHHBIX NepeqaroTcd depe3 CUTHAJIbHBIN

X502_MODE_DSP 1 HPOIECCOP, KOTOPBIil JOJIZKEH OBITH 3arpyKeH IIPOIITHB-
KO#t 1151 00pabOTKM 9TUX IOTOKOB
X502_MODE_DEBUG | 2 OTnaI0uHbIil pesKuM

4.1.17 Howmepa kanason 11AII

Twun: t_x502_dac_ch

Omnucannme: Homep kanasnos ATl qna ykazanus B X502_AsyncOutDac ()

Koucraura 3uauvenue | Onucanue

X502_DAC_CH1 | 0 [Tepserit kanan TTATI

X502_DAC_CH2 | 1 Bropoit kanasr LTAII

4.1.18 @PJjaru, ucnojib3yeMble IIpU BbIBOAe AJaHHBIX Ha ITAII

Tun: t_x502_dacout_flags

Onucanme:  @Piaru, KOMOMHAIIMIO  KOTOPBIX  MOYXKHO  mepegaTrb B
X502_AsyncOutDac() mym X502_PrepareData(), urobbl ompenesnTh JieiicTBUS,
KOTOPBIE JOJIZKHBI BBIIOJHUTH 3TH (DYHKIUH C [MEPEJAHHBIM 3HAYEHHEM MMepej]
BBIBOZIOM uX Ha [TATI

Koucraura 3uauenne | Onucaume

YKa3bpIBaeT, YTO 3HadeHHe 3aJaHo B Bosbrax n
IPU BBIBOJIE €r0 HYXKHO IEPEBECTH €ro B KOJbI

X502_DAC_FLAGS_VOLT 0x0001 LAIIL Ecau daar He yKa3aH, TO CIUTACTCS, ITO
3HaUYeHNe W3HA4YaJIbHO B KOJAX
VKa3pIBaeT, 9TO HYXKHO TPUMEHHTH KaJHOpO-
X502_DAC_FLAGS_CALIBR | 0x0002 BOYHBIE KOIDMUITHEHTHI TIepe/i BHIBOJIOM 3HaUe-

aus wa [[ATI.

4.1.19 Howmepa KaHaJIOB AJId IIepeiadu IMOTOKOB JaHHBIX

Twumn: t_x502_stream_ch

Onucanme: Homepa kaHaJIOB /151 TIepeadn MOTOKOB JTAHHBIX

KoncraunTa 3unauvenne | Onucanue
X502_STREAM_CH_IN 0 OO6mwit KaHasa Ha BBO/I
X502_STREAM_CH_OUT | 1 O6muit KaHaI HA BBIBOJL
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4.1.20 IImdposbie MuHNN, HA KOTOPHIX MOXKHO BKJIIOYUTH IO/ITATHU-
BaOIIye Pe3nCTOPbI

Twun: t_x502_pullups
Onucanme: Oaru, onpejendmoiine Ha KaknX MU(MPOBLIX BXO/aX J0JKHBI ObITH
BKJIIOUEHBI MOATATHBAIONINE PE3UCTOPHI. I pasHbIX MOIysIeil JOCTYIHBI pa3HbIe
HabOpbI JIaros.
KoucraunTa 3unauenue | Onucanume
X502 PULLUPS.DI_H 0%01 Crapimas 10J0BHHA IHMPPOBBIX BXOJIOB
(tompko gt L502)
X502 PULLUPS_DI_L 0%02 Mnaanamas monoBuHa HUGPOBBIX BXOI0B
(tompko mra L502)
X502_PULLUPS_DI_SYN1 0x04 Jlnauga SYN1
X502_PULLUPS_DI_SYN2 0x08 JInang SYN2
IMoarstzkka K 0 JIMHEE MeXKMOYJIHHOM
X502_PULLDOWN_CONV_IN 0x10 cuaxponusaiuu CONV _IN (toabko s
E502)
[Toarszkka K O JIMHEE Me:KMOYJIBHOM
X502_PULLDOWN_START_IN 0x20 cuaxponnzaiuu START 1IN (toabko s
E502)
E16._MODE_TRIC_QUTPUT 004 E16: llepexmouenne TRIG na BBIXOH,
nHa4ve BXOJ,
E16: [lepexaouenne INT na BBIXOM, MHA-
E16_MODE_INT_OUTPUT 0x08
qe BXO/L
E16: Curman START ma Beixome TRIG,
E16_MODE_TRIG_START_QUTPUT | 0x10 unade CONV (TRIG gomnzken 6bTb BKITIO-
9eH Ha BBIXO/I)
E16: Curnan START wna Berxome INT,
E16_MODE_INT_START_QUTPUT 0x20 unade CONV (INT goszken GbITH BKJIIO-
YeH Ha BBIXO/I)
E16_MODE_RELAY_ON 0x40 E16: Bxkaoounts pesie

4.1.21 ®Pjgaru, onpeesdIONINe HAJUYINE ONINil B MO/TyJI€ N HAJIUINE
HEOOXOIMMbIX TTapaMeTPOB

Tun: t_x502_dev_flags
Omnucanne: Qiaru, onpe/eIsdoNe HAIRINE ONIAH B MOJIyJIe U HaJNINe He0OXO0-
JIIMBIX I1apaMeTpPOB

KomcranTa 3uauenmne | Onucanume

[IpusHak HAJIHYHS IBYXKAHATIBHO-
X502_DEVFLAGS_DAC_PRESENT 0x00000001

ro kanaiabHoro IIATI

[IpusHak HaJIM4YMs TaIbBaHOPA3-
X502_DEVFLAGS_GAL_PRESENT 0x00000002

BSI3KHI

[IpusHak HaIAYHASI CUTHAJBHOTO
X502_DEVFLAGS_BF_PRESENT 0x00000004 .

nporeccopa BlackFin

60



X502_DEVFLAGS_PROC_TYPE

0x00000038

3 Owuta, oTBevYaOIINe
HCIIOJIB3YMOI'O
pa/KoHTpoJLIepa
BF523)

3a TUn
IPOIECCO-
(0 — ADSP-

X502_DEVFLAGS_DAC_TYPE

0x000000CO

2 oura, OTBeYAIOIINe 3a
THUIL UCIOJIb3YyEeMOT'0 [TATI
(0 — ADb5542AARUZ, 1 —
DAC8581TPW)

X502_DEVFLAGS_IFACE_SUPPORT_USB

0x00000100

[Tpusnak, 9T0 yCcTpOHCTBO MO AEP-
»xuBaet uaTepdeiic USB

X502_DEVFLAGS_IFACE_SUPPORT_ETH

0x00000200

[Tpusnak, 9T0 ycTpoiicTBO MO AEP-
kuBaeT Ethernet

X502_DEVFLAGS_IFACE_SUPPORT_PCI

0x00000400

[Ipusnak, YTO YCTPOWCTBO MOJ-
nepxusaer uarepdeiic PCI/PCI-
Express

X502_DEVFLAGS_INDUSTRIAL

0x00008000

[IpusHak, 9TO YyCTPOUCTBO BBITOJI-
HEeHO B WH/IyCTPUAJHOM HCIIOJIHE-
HUNT

X502_DEVFLAGS_FLASH_DATA_VALID

0x00010000

[Ipuznak, uro Bo Flash-mamsarn
HpucyTcrByeT uHdopmalms 0 Mo-
ayne

X502_DEVFLAGS_FLASH_ADC_CALIBR_
VALID

0x00020000

[Ipusnak, uyro BO Flash-namsitu
HPUCYTCTBYIOT  JIeHCTBUTETbHBIE
KaJIMOPOBOYHBIE  KOI(DDUITUEHTHI

AT

X502_DEVFLAGS_FLASH_DAC_CALIBR_
VALID

0x00040000

[Tpusnak, 41ro BO Flash-nmamsrn
HPUCYTCTBYIOT  JIefiCTBUTEIbHBIC
KaJIuOPOBOYHBIE KO3 DUITHEHTHI

TIATI

X502_DEVFLAGS_FPGA_LOADED

0x00800000

[Ipusrak, 9TO TPUCYTCTBYET MPO-
muBka [IJIVMC u ona ycnemnrHo Obi-
JIa 3arpyzKeHa

X502_DEVFLAGS_DEVREC_OPENED

0x01000000

[Ipusnak, 4YTO YCTPOHCTBO YIKe
OTKPBITO (IeHCTBUTEICH TOJBKO
BayTpH t_x502  devrec)

X502_DEVFLAGS_FPGA_AWAITING_GD32

0x02000000

[Ipusnak, 4TO0 NPUCYTCTBYET MPO-
muBka [IJIVC n ona ycmemntHo ObI-
J1a 3arpyzkena oxugaem GD32 s
TOrO0 YTOOBI OCTAJIbHBIE PETUCTPBHI
paborasn

X502_DEVFLAGS_GD_PRESENT

0x02000000

[lpusmak, d9TO  HPUCYTCTBYET
GD32 u sro E502-P1
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4.1.22 Twun comep>KNMOT0o CTPOKM C PACIIOJIOXKEHUEM YCTPOMCTBa

Twum: t_x502_location_type

Onucanme: /lannoe mose ompejenger cojep:KuMoe 1oJig location B cTpyKType

t_x502_devrec

Koncranta 3uavyenue | Onucanue

B moute pactonozkenus ycrpoiicTBa
X502_LOCATION_TYPE_NONE 0

HE COJEPKUTCH nH(POPMAILUK

B mose pacnomoxkenus ycTpoii-
X502_LOCATION_TYPE_ADDR 1 CTBa COAEP2KUTCA CTPOKa C agpe-

COM YCTPOWCTBa

B nosie pacniosioxkenus ycrpoicrsa
X502_LOCATION_TYPE_INSTANCE_NAME 2 COZIEPKUTCSI CTPOKA C MMEHEM 3K-

3eMILIAPa
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4.1.23 ®dDjaru ajiga pexxkuMa MUKJINIECKOTO BbIBOIA

Tumn: t_x502_out_cycle_flags

X502_0utCycleStop()

Onucanme: /lanabie darn MoryT ObITh Hepenanbl B X502_0utCycleSetup() u

Koucraunra

3HaueHue

Onucanne

X502_0UT_CYCLE_FLAGS_FORCE

0x01

@ar ykKasblBaeT, UTO OCTAHOB MJIH
CMeHa CHTHAJIa MOTYT Ipou3oiitu 6e3
OKUTAHWS KOHTIA, TIIKJIa TTPE by IIe-
0 CHTHAJA. DTO TO3BOJISET BBITO-
HUTb [epeK/roderHne obicTpee (OnHa-
KO BCE PABHO MOKeT OBITH ITOCTaBJIE-
HO Ha mepemady g0 256 KCewmmios,
KOTOPbI€ JOJIKHBI Oy/1yT OBITH Hepe-
JIAHbI), HO TOYKA CMEHBI HJIH OCTaHO-
Ba MOXKeT OBITh B JII0OOM MeCTe IepHu-
oJ1a

X502_0UT_CYCLE_FLAGS_WAIT_DONE

0x02

@nar yka3plBaeT, 4YTO (pyHKIHS
JIOJIZKHA JIOXKIATHCST TIOJTHON 3arpys-
KI CHTHAJA W YCTAHOBKHU CUTHAJIA Ha
BBIBO/ (151 X502_0utCycleSetup())
WIn 3aBePITeHN reHepaInn
UKJITIECKOIO CUTrHAJIA (st
X502_0utCycleStop()). Be3 wmero
GYHKIIUT  TOJIBKO IOCBLIAIOT KO-
MaHJy MOJYJIIO, BO3Bpalmas Cpasy
yIpaBJIeHHE.

JlanHoe oxKujaHue MOXKET 3aHUMAaTh
3HAYUTEIbHOE BpeMs B 3aBUCHMO-
CTH OT pa3Mepa CHUrHaJa (& TakxkKe
pasmMepa HpeIblAyIIero CHUrHajga B
caydae CMeHbl WJIM OCTaHOBA IeHe-
panun 6e3 X502_0UT_CYCLE_FLAGS_
FORCE). /laHHYIO TPOBEPKY MOYKHO
caenaTb W OTJAeJbHON  (pyHKImiA
X502_0OutCycleCheckSetupDone ().
Jlanubiit  duar wumeer 3HAUYEHUS
TOJBKO B TeX CJAyJagx, Koraa
nojiepzkuBaercs  ynknua  X502_
OutCycleCheckSetupDone(), B mpo-
THBHOM CJy4Yae OH HUTHOPHUPYETCH.
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4.1.24 JlomoJITHUTEJIbHBIE BO3MOYXKHOCTHU MOIYJId

Tun: t_x502_features

Onucanme: Kojpl BO3MOXKHOCTEH MOy, KOTOpbIe MOT'YT IOJJIEP:KUBATHCA HJIH
HeT B 3aBUCUMOCTH OT THIIA MOJIYJId, BEPCUI MPOITUBOK U T.II.

Koncraura 3Hauenne | OnucaHue
[Toayepkka yCTaHOBKH JIeTUTENs da-
X502_FEATURE_OUT_FREQ_DIV 1 CTOTBL BbIBOJA, OTJIMYHOrO OT X502_

QUT_FREQ_DIV_DEFAULT

X502_FEATURE_OUT_STATUS_FLAGS 2

BosmoxknocTh  urenusi ¢aros  co-
CTOAHUSA BBIBOJA C IIOMOIIHIO X502_
OutGetStatusFlags ()

4.1.25 @DJjarm cocTogHUsA JJId CUHXPOHHOTO BBIBOJA

Twun: t_x502_out_status_flags

Onucanme: Oaru cocTosHUS /s CHHXPOHHOTO BBIBOIA

Koucraura

3uauenne | Onucaume

X502_0UT_STATUS_FLAG_BUF_IS_EMPTY | 0x01

@jar yka3bIBaeT, YTO B HACTOSIIEE
BpeMs Oydep B MojyJsie Ha Iepejia-
qy IyCT

EMPTY

X502_0UT_STATUS_FLAG_BUF_WAS_

0x02

@jar ykasbplBaeT, 4TO OBLIO OIY-
crorrenue Oydepa Ha BBIBOI C Ha-
JaJia Crapra CHHXPOHHOTO BBOJIA-
BBIBOJIA HJIN C MOMEHTA MTOCJIeTHETO
YTEeHNs CTaTyca ¢ MOMOIIbI0 X502_
OutGetStatusFlags() (B 3aBucH-
MOCTH OT TOTO, UTO OBLIO TOCTEe-
HUM )

4.2 Tunpl JaHHBIX

4.2.1 3amnmck 0 ycTpoiicTBe

Twun: t_x502_devrec

Onucanme: CTpyKTypa, OIMUCHIBAIONIAA YCTPOUCTBO, 10 KOTOPOH € HUM MOXKHO yCTa-

HOBUTH COeIMHEHNE

Ilome Twun Onucanue moJis
IIpusHak  jeficTBUTENBHON  CTPYK-
Typbl. Ecim 3amuch jieiicTBuTe/IbHA

sign uint32_t (cooTBETCTBYET KAKOMY-JHOO yCTPOii-
CTBy), TO JIOJKeH OBbITh paBeH
X502_DEVREC_SIGN)

devname char [X502_DEVNAME_SIZE] Hazsanue ycrpoiictsa

serial char [X502_SERIAL_SIZE] Cepuitnpiit HOMED

. char [X502_LOCATION_STR_
location STZE] Onucanue MOAKIIOYCHHsT (€CH €CTh)
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@arn n3 t_x502_dev_flags, onucel-

flags uint32_t .
BaIOIUe YCTPOHCTBO

Nurepdeiic, Mo KOTOpoOMY MOJAKIIOUE-

iface uint8_t .
HO YCTPOHCTBO

Omnpenenger, 4TO UMEHHO COXPAHEHO
location_type| uint8_t B nose location (omHO 3HAaYeHWEe U3
t_x502_location_type)

res char [122] Peszepn

Heupospaunbiit ykasarejib Ha CTPYK-
TYpy C JIONOJHHUTEJbHOH uHMOpPMa-
nueit, HeoOXOAUMON JUIT OTKPHITHS
YCTPOMUCTBA

internal t_x502_devrec_inptr *

4.2.2 KannbpoBounbie K03 PUIIMEHTHI JUAIIa30HA.

Twun: t_x502_cbr_coef

Onucanume: CTpyKTypa COAEPKUT KAJUOPOBOUHBIE 3HAUEHUS] CMEIEHUsT HYJIsT 1 KO-
dunmenta mragbl g onaoro auamnasoHa ALl mim LTAIL Pesyabrupyromee 3Hadenme
ATIIT Berumcisiercst kak (val - offs) * k, rue val - HeoTkaTMOGpOBaHHOE 3HAYEHEE

Ilone Tun Onucanmne moJd
offs double CMeIlleHne HyId
k double KO3(DPUITHEHT TITKAJIBI

4.2.3 KanubpoBounbie KO3 PUIMEHTHI MOYJIA

Twun: t_x502_cbr

Onucanme: CTpyKTypa, cojepzKaliasd Bce KaauOpoBOUIHbIE KOIDDUIUEHTHI, KOTOPBIE
HCTIONB3YI0TCs MoyteM L-502/E-502

Ilouse Tun Onucanue moJag
t_x502_cbr_coef
adc - N Kanubposounbie Ko3 urmentsl AT
[X502_ADC_RANGE_CNT] P (b(b " H
resl uint32_t [64] Peszepn
t_x502_cbr_coef
dac [)_(}5{02_]5AC_(_2H_CNT] Kanmubposounsie koadpdumumentsr TTATT
res?2 uint32_t [20] Pezeps

4.2.4 Wuadopmarus o momyse L-502/E-502.

Twun: t_x502_info

Onucanne: CTpyKTypa, cojepzKaiias MoCTOsHHYI0 uHbopMamus o Moayie L-502/E-
502, KoTopagd KaK MPaBUJIO He U3MEHSEeTCS TTOCTe OTKPBITHS

ITone Tun Onucanune monas

name char Haszpanwe ycrpoiicrea (“L5027 num
[X502_DEVNAME_SIZE] “E502” nmm “E16”)

serial char [X502_SERIAL_SIZE] Cepuiiablii HOMED
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Qurarm n3 t_x502_dev_flags, onnucel-
devflags uint32_t BaOIME HaJA4YUE B MOJYJIE Olpele-
JEHHBIX OIIINHi
. Bepcus ILJIMC (crapmuit 6aiit - ma-
fpga_ver uintl6_t P (U P
JKOpHast, MJIQJIIIA{ - MUHOPHAS )
. Bepcus 1IJINC, yupapasoiiero aHa-
plda_ver uint8_t P . > YIP m
JIOTOBOI YACTBIO
board_rev uint8_t PeBn3us miarer
Bepcug  upommBku  KOHTpPOJLIEPA
mcu_firmware_ver| uint32_t Cortex-M4. JleficrBuTeIbHA TOJBKO
Jst Moyt F-502
, , Pasmep Buemmneii flash-namsaru B 0aii-
flash_size uint32_t p
Tax
068t BaBoackoit MAC-aagpec — neiicTBu-
ul
factory_mac - TEeJIEH TOJIBKO JJAd YCTPOWCTB ¢
[X502_MAC_ADDR_SIZE] .
Ethernet-unrepdeiicom
res uint8_t [106] Peszeps
3aBo/icKue KaauOpoBOUYHBIE K03 hu-
cbr t_x502_cbr 5 P b
nuentsl (w3 Flash-mamvsarn)

4.2.5 Omnwucareap KoH(puUryparmuu ceTreBoro mHrepgeiica

Tun: t_eb502_eth_config_hnd

Onucanme: Henpospadnblii yka3aTelb Ha CTPYKTYPY, COJEPXKAIIYIO IapaMeTpbl KOH-
durypanuu cereBoro narepdeiica momayiaa E-502. [losbp3oBaTebeKkoit mporpaMme He J10-
CTYIIHBI MOJIsI CTPYKTYPBI HAIIPAMYIO, a TOJIBKO Yepe3 (byHknuu oudmoreku. Onucaresnb
koHbuUrypamun cozjaercd ¢ nomompio E502_EthConfigCreate() m B KOHIE pabOTHI
ocBobokmaeTcd ¢ noMoripio E502_EthConfigFree (). Kak mpaBmyio Bce HacTpoilkKn He
JTOJIZKHBI 3ATOJHITHCS TOJIF30BATEIeM BPYUYHYIO, OOBIYMHO CIIEPBA OHW CUUTHIBAIOTCS U3
ycrpoiictBa ¢ nomompio E502_EthConfigRead (), mocse 4ero 4acTbh HACTPOEK MOYKHO
U3MEeHUTh W COXPAHHTH B MOIYJb depe3 E502_EthConfigWrite ()

4.2.6 Omnwucarejib KOHTEKCTA MONCKA yCTPOWCTB B CETU

Tun: t_eb02_eth_svc_browse_hnd

Omnucanme: YKazare/b Ha HEIMPO3PAYHYIO CTPYKTYPY € HHbOpMaImeir 0 COCTOSTHUH
TEKYIIero ceanca Moucka ycrpoiicts B cetu. Co3maercs Mpu Havase MOUCKA BBI30BOM
E502_EthSvcBrowseStart () u yamuroxkaercs ¢ momoribio E502_EthSvcBrowseStop ()

4.2.7 Onmcarejb CETEBOTO CEPBUCA

Twun: t_e502_eth_svc_record_hnd

Onucanme: YkazaTeab Ha HEMPO3pavdHYI0 CTPYKTYpPY ¢ uHOpManueir o cepBHUCe
B CeTH, COOTBETCTByOIeM ojHomy Mozayao E-502. Vcnonb3yercs npu aBroMaTnde-
CKOM OOHAPYZKEHHH YCTPOWCTB B JOKaabHOW ceru. Co3maercsa mnpu Bbi3oBe E502_
EthSvcBrowseGetEvent () u ynuurozKaercs ¢ nomoinbio E502_EthSvcRecordFree ()
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4.2.8 Buyrpennssa nadopMalius 3aIlUCU O yCTPOMCTBE

Twum: t_x502_devrec_inptr

Omnmcanme: Henpospadnas cTpykTypa ¢ uHbOpManumeil, JOCTATOYHON /g yCTa-
HOBJIEHHsSI C HHUM CBSI3W. J3aBUCUT OT THIIA YCTPOHCTBa, HHTepdeiica MNOIKIIOUe-
HUS ¥ He JOCTYINHA I[OJB30BATENI0 HANPAMYIO, a HCIOJIb3yeTcd OMOIMOTEKOi B
X502_0OpenByDevRecord ()

4.2.9 Omnmcarejib MOAYJId

Twun: t_x502_hnd

Omnucanme: Henposzpadnsrili ykazaTeab Ha CTPYKTYDPY, COAEPKAIIYI0 UHMOPMAIIIIO O
HACTPOMKaxX MOJYJ/Id U TeKyIeM coejunenun ¢ HuM. [losb30BaTe/IbCKOIl IporpaMmMe He
JIOCTYIIHBI TOJISI CTPYKTYPbI HAIPAMYIO, & TOJbKO 4Yepe3 (pyukiun oubanorekn. OymHk-
U7 yIPaBIEHUS MOTyJIeM IPUHUMAIOT ONMUCATETb MOIY/S CBOMM HMEPBBIM IMapaMeTPOM.
Ommcaresb MOJYJIA co3aeTcs ¢ nmoMolnbio X502_Create () u B KoHIle pabOTHI OCBOOOXK-
naeTcsa ¢ moMoInbio X502_Free().

4.2.10 Cnomucok cepuiiHbIII HOMEPOB

Twun: t_x502_serial_list
Onucanwme: Tun ompejenseT MacCUB CEPUUHBIX HOMEPOB JJIs KOJHUYECTBA MOJIYJIel,
OTpeeasaeMOTo Ha dTame PadOThl IPOrPaAMMBI.

4.3 DyHKNOUNI

4.3.1 DPyHKIUU OJId CO3TAHUS U OCBOOOXKJIEHUSA OIMMCATES MOILYJIs

4.3.1.1 CozaaHue onucaTeJad MOIYJIsd

®opmart: t_x502_hnd X502_Create (void)
Onucanme:

Cosmanne onucaresiss MOIYJsI, IS Mocaeaytomeil paborer ¢ moayaem E-502 wan L-502.
B CJIy4dae yCIEeITHOT'O BbhlAeJIeHUd IMTaMATU HHUIUAJIU3UDYET ITOJId OIIncaTe id 3HaYCHUAMU
10 YMOJTYAHUTO.
Bo3sspariaemoe 3HaYeHUE:
NULL B cayvae ommmbKr, WHaUe - OMUCATETb MO
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4.3.1.2 OcBobOXKaeHUE ONUCATEIA MOIYJII

®opmar: int32_t X502_Free (t_x502_hnd hnd)
Onucanue:

OcBoboxKTeHre MaMsATH, BBIJEJIEHHON IO ONUCATeNb MOAYIASA C HOMOIIBIO
X502_Create(). Ilocme 3Toro ommcaresab yxKe HCIHOJIH30BATH HEIb3sI, HE3aBHCUMO OT
BO3BPAIIEHHOIO 3HAYCHMA!

ITapameTpsr:
hnd — Omnmucarens ycrpoiicTa

Bo3Bpariaemoe 3HaYeHUE:
Kon omubku

4.3.2 ®OyHKOUN AJid OTKPHITAA U TTOJydeHn s MH(MOPMAIIAN O MOTYJIE

4.3.2.1 Tlonyuenme conucka cepuiiunbix HOMepoB moxayJeit L-502.

®opmar: int32_t L502_GetSeriallist (char serials[] [X502_SERIAL_SIZE],
uint32_t size, uint32_t flags, uint32_t *devcnt)
Onucanme:

OyHKIMA BO3BPAIIAET CIIUCOK HOMEPOB BCex Haitmenubix Mojysieir L-502, nezaBucumo
OT TOT'O, OTKPBITHI OHU Ceff4ac uju HeT.

Ecu Hy»KeH CHHCOK TOJBKO TeX MOJYJiel, KOTOpble He OTKDBITHI (TO €CTh TOJBKO
TeX, ¢ KOTOPBIMH MOXKHO YCTAHOBUTH COEJMHEHUE), TO JJIsl STOTO0 MOYKHO TepejiaTh B
dbyukiuio ¢aar X502_GETDEVS_FLAGS_ONLY_NOT_OPENED.

ITapameTpsI:

serials — Maccus pasmepoM size*X502_SERIAL_SIZE GaiiT, B KOTOpBILi OyIyT coXpaHe-
HbI cepuiinbie HOMepa Halijenubix Momy/eir. Moxker obith NULL, ecnu size=0, a
devent!=NULL, B caydae, ecii Hy>KHO TOJABKO TOJYUATH KOJUIECTBO MOIYJIEH B
CUCTEMe.

size — OmupenenseT, CKOJIbKO MAKCUMAJIbHO CEPURHBIX HOMEPOB MOZKET OBITH COXPAHEHO
B MaccuB serial. ByayT coxpaHeHbI TOJIBLKO IepBbIe Size cepuitHbIX HoMepoB. MoxKer
obiTh 0, ecsin serials=NULL

flags — @uaru u3 t_x502_getdevs_flags, onpejessioniue moseeHne QyHKINN.

devent — Ecim devent!—=NULL, To B 1aHHy0 HepeMeHHYIO COXPaHIeTCs 00Iee TncI0
HaiteHupx Mogyaeit L502 (MoxkeT GuITH GoJIbIme size).

Bo3zspamiaemoe 3HaueHUe:
Eciin <0 - koji o1nbKu, MHAYE KOJUIECTBO COXPAHEHHBIX CEPUITHBIX HOMEPOB B MAaCcCHBE
serials (Bcerma <= size)
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4.3.2.2 OrkpsiTue moayiasa L-502 mo ero cepuitHoMy HOMEDPY

®opmat: int32_t L502_0pen (t_x502_hnd hnd, const char #*serial)
Onucanmne:

QOyHKIUA yCTaHABINBaeT CBA3b ¢ MojayiaeMm L-502 1o ero cepuitHomy HOMepy. llo-
cJie YCHENTHOTO BBITIOJHEHUs 3TOi (YHKINU, MOTH30BATENb MOAYYAET IKCKIIO3UB-

HBI JIOCTYH K MOJIYJIIO 4Yepe3 omucarejab Moay/d. o 3akpbiThd CBA3U C MOMOIIBIO
X502_Close () HUKTO APYroii YyCTAHOBUTH CBA3b ¢ MOJYyJEM He cMoxkeT (OymeT BO3Bpa-
IeHa omunbKa, X502_ERR_DEVICE_ACCESS_DENIED).

Ecnu B kadecTBe cepuitnoro HoMepa nepegan NULL wium mycras crpoka, To Oyaer
yCTAHOBJIEHA CBS3b C TMEPBBIM HAWJEHHBIM MOIYJIEM, ¢ KOTOPHIM TOJYIUTCSA YCITEITHO
ee ycTaHOBUTH. Ficjin B cucTteme HET HU OJIHOT'O MOJLYJIsl, TO Oy/JIeT BO3BPAIEHa OMIUOKA
X502_ERR_DEVICE_NOT_FOUND. Ecau B cucreme mpucyrcrBytor mojayiau [-502, HO co-
eJIMHEeHUE HU ¢ OJIHUM M3 HUX YCTAHOBUTDH HE YyJIaJ0Ch, TO Oy/eT BO3BpalleHa ONInOKa,
OJTydYeHHasI TPU MONBITKE YCTAHOBUTH COeIMHEHNE ¢ TIOCTETHUM HallIeHHBIM MOJTIYJIEM.

[Tocse 3aBepiienus pabOThI ¢ YCTPOUCTBOM COEJIMHEHHE JOJKHO OBITH 3aKPBITO C TI0-
Mompio X502_Close ().

ITapameTpsr:
hnd — Omnmucarens ycrpoiicTsa.
serial — Vkazaresb Ha CTPOKY C CEPHHHBIM HOMEPOM OTKDPBIBAEMOTO MOYJIS WJIN

NULL.

Bosspamiaemoe 3HaueHUe:
Kon ommbxku.

4.3.2.3 IloaydeHmne cnucka cepuitHbIX HOMeEPOB MoayJieit E-502, moakIro9eHHbIX

mo USB.

®opmar: int32_t E502_UsbGetSeriallist (char serials[]
[X502_SERIAL_SIZE], uint32_t size, uint32_t flags, uint32_t *devcnt)
Omnucaune:

QyHKIMS BO3BPAIIAET CIIMCOK HOMEPOB BeeX HaiieHubix Moyseit E-502, nezaBucumo
OT TOTO, OTKPBITHI OHU Ceiivac MJIH HeT.
OyHKINS Ha JAHHBIH MOMeHT He nojaep:kuBaer duar X502_GETDEVS_FLAGS_ONLY_
NOT_OPENED.
ITapameTrpsi:
serials — Maccus pasmepou size*X502_SERIAL_SIZE Gaiit, B KOTOpBIi OyayT coxpame-
HBI cepuiiHble HOMepa HaiimeHHbIX Moy eid. Moxer ObiTh NULL, ecnn size=0, a
devent!=NULL, B caydae, ecjii Hy?KHO TOJBKO IOJYUHTh KOJIUIECCTBO MOJYJIEH B
CUCTEME.
size — Ompeaensier, CKOJIHKO MAKCUMAIbHO CEPUITHBIX HOMEPOB MOZKET OBITh COXPAHEHO
B MaccuB serial. ByiyT coxpaHeHbl TOJILKO IIepBbIe Size cepuiHbIX HOMepoB. MozxKer
ob1Th 0, ecom serials=NULL
flags — @uaru u3 t_x502_getdevs_flags, oupejessioniue nose/ienne QyHKInu.
devent — Ecan devent!=NULL, To B 1aHHyI0 mepeMeHHYIO COXPaHIeTCs O0INee UHnCJIO
HaiigeHHbIX Mozyaei E502 (MoxkeT GbiTh GoJbiie size).

Bosspamiaemoe 3HaYeHUeE:
Ecim <0 - ko1 omuOKH, HHAUE KOJUIECTBO COXPAHEHHBIX CEPHITHBIX HOMEPOB B MAaCCHBE
serials (Bcerma <= size)
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4.3.2.4 Pab6oraer ananoruuyno E502 UsbGetSerialList, Tonbko ajs momymeii
E16.

®opmat: int32_t E16_UsbGetSeriallist (char serialsl[]
[X502_SERIAL_SIZE], uint32_t size, uint32_t flags, uint32_t *devcnt)
Onucanue:

4.3.2.5 OrTkpseiTue moayas E-502, noakirouennoro no USB, no ero cepuitHomy
HOMeEpPY

®opmar: int32_t E502_0penUsb (t_x502_hnd hnd, const char *serial)
Onucanune:

OYHKIMS YCTAHABIUBAET CBA3b ¢ MomyaeMm E-502, momKJIOYeHHBIM MO WHTepdeiicy
USB, 1o ero cepuitHomy HOMEDY.

[Tocste ycmenrHOro BBIMOTHEHNSA 3TOH (DYHKINH, MOTH30BATE/b MOy IaeT IKCKTIO3UB-
HBIH JIOCTYI K MOJIYJII0 9depe3 ommcareab MOAyJad. /o 3aKphITHS CBA3UM C MOMOIIHIO
X502_Close () HUKTO APYroii YCTAHOBUTH CBA3b ¢ MOJYJeM He cMoxkeT (OymeT BO3Bpa-
IeHa oImunbKa X502_ERR_DEVICE_ACCESS_DENIED).

Ecim B KagecrBe cepuitnoro nomepa nepegan NULL uiam nycrast crpoka, To Oyjer
YCTaHOBJIEHA CBSI3b C MEPBBIM HANIEHHBIM MOJY/JIEM, C KOTOPBIM MOJYIUTCHA yCIEITHO
ee yCTaHOBUTh. KC/IM B cUCTeMe HeT HHU OJHOTO MOJIYJIsA, TO Oy/leT BO3BpAIleHa OMMUOKA
X502_ERR_DEVICE_NOT_FOUND. Ecaum B cucteme mpucyTcTByoT Moayiaun E-502; HO co-
eJIMHEHNE HU C OJHUM M3 HUX YCTAHOBUTH HE YIAJIOCh, TO OyJeT BO3BpAIlleHA ONTHOKA,
MOJIYYE€HHAS TPHU MONBITKE YCTAHOBUTH COCIMHEHUE C TMOCJIETHAM HAMTEHHBIM MOIYJIEM.

[Tocste 3aBepiierusi paboOTHl ¢ YCTPONCTBOM COETUHEHEE JIOJIZKHO OBITh 3aKPHITO C 0~
Mombio X502_Close ().

ITapameTpsr:
hnd — Omnmucarens ycrpoiicTsa.
serial — VYkazaresp Ha CTPOKY C CEpHUHBIM HOMEPOM OTKDPBIBAEMOTO MOJYJA WA

NULL.

Bo3zspamiaemoe 3HaueHUeE:
Koxa omubku.

4.3.2.6 Pab6oraer anagoruuno E502 OpenUsb, Tronbpko ana monyneit E16.

®opmart: int32_t E16_0OpenUsb (t_x502_hnd hnd, const char *serial)
Onucanne:
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4.3.2.7 OTkpseitune moayisa E-502 o IP-agpecy

®opmat: int32_t E502_0penByIpAddr (t_x502_hnd hnd, uint32_t ip_addr,
uint32_t flags, uint32_t tout)

Onucanune:

OyHKIAA yCTaHABINBAET CBA3b ¢ MoayaeM E-502, moak/IoveHHBIM 1O HHTepdeiicy
Ethernet, ajis koroporo ycranosjien ykazauubiii ajpec [Pv4.

[Tocute 3aBepirerusi paboThl ¢ YCTPONCTBOM COETUHEHUE JIOJIZKHO OBITh 3aKPHITO C MO~
Mo1tbio X502_Close().

ITapameTpsr:

hnd — Omnmucarensb ycTpoiicTsa.

ip_addr — IPv4 aapec momyna B Buje 32-6utHoro ciaosa. g ajapeca “a.b.c.d”
ip_addr = (a<<24)|(b<<16)|(c<<8)]d.

flags — @uaru, yupasisomume padoroit pyakmun. Pezeps, no/kHb ObITH Beerga (.

tout — Bpewms ma ycranoBeHUs TOIK/IIOYEHNsS] B MC. EC/IH MOAKJIIOYEHHE HE yIACTCHA
3aBepINUTH 33 33JaHHOE BpeMs, TO (DYHKINS BepHET OIIHOKY.

Bosspamiaemoe 3HaueHne:
Kon ommbxku.

4.3.2.8 OrtkpsiTue moaynsa E-16 mo IP-aapecy

®opmart: int32_t E16_0penByIpAddr (t_x502_hnd hnd, uint32_t ip_addr,
uint32_t flags, uint32_t tout)

Onucanwme:

OyHKIUA YCTaHABIUBAET CBA3b ¢ MojayiaeM E-16, MOAK/II04eHHBIM 110 HHTepdeiicy
Ethernet, nisg koTroporo ycraHoB/ieH yKa3aHHbIN ajgpec [Pv4.

[Tocsie 3aBepiienns: pabOThI ¢ YCTPORCTBOM COEJANHEHHE JOJKHO OBITH 3aKPBITO € 110~
Mombio X502_Close ().

ITapameTpsr:

hnd — Omnmucarens ycrpoiicTsa.

ip _addr — IPv4 azapec momyna B Buzge 32-6utnHoro ciosa. lma azapeca “a.b.c.d”
ip_addr = (a<<24)|(b<<16)|(c<<8)]|d.

flags — Paaru, ynpasisioniue padoroii dbyaKiuu. Pe3eps, 10:KHB ObITH Beeraa 0.

tout — Bpewmda ma ycranoBieHus moak/I0OUeHns B MC. Ecau MOAK/TIOUEHHE HE yIacTCs
3aBEPIINTD 33 3a/[aHHOE BpeMs, TO (DyHKIHSA BEepHET OIMHOKY.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxku.
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4.3.2.9 3akpbITHEe COeINHEHUS C MOIYJIEM

®opmar: int32_t X502_Close (t_x502_hnd hnd)

Omnucauune:

DyHKIUS Pa3pbIBaeT coeuHenue ¢ MojayeM E-502/L-502, eciu oHO GBLIO paHee ycTa-
HOBJICHO (B TIPOTUBHOM CJIydae HU4ero e jenaer). Onucaresib MOy He OCBOOOK IAeT-
cst. [TamsaTs moj onmcaTe b MOJLYJIst J10JI2KHA ObITH 0CBODOZK1eHa BbI3oBOM X502 _Free ().

ITapameTpsr:
hnd — Omnmucarenb Momys.

Bo3Bpariaemoe 3HaYeHUE:
Kon ommbxku.

4.3.2.10 IlIpoBepka, OTKPBITO JII COEAMHEHUE C MOIYJIEM

®opmart: int32_t X502_IsOpened (t_x502_hnd hnd)

Onucanue:

QyHKIUA TPOBEPSIET, OTKPLITO JIM B JIAHHbIH MOMEHT COeJIMHeHUe ¢ MojyseM. Kcin
coe/nHeHNe OTKPBITO, TO dyHKIus Bo3ppamaer X502_ERR_OK. Ecyu ke 3aKpbITO, TO
dyuxiusa Bo3Bpariaer onmoky X502_ERR_DEVICE_NOT_OPENED.

ITapameTpsr:
hnd — Omnwucarenb Momyms.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.

4.3.2.11 TIlosydyenue madOpPMaANNN O MO/YJIE

®opmar: int32_t X502_GetDevInfo (t_x502_hnd hnd, t_x502_info *info)

Onucanne:
[Monyuenne wadopmarn o moaysre L-502/E-502, ¢ KOTOpbIM yCTaHOBJIEHA CBSI3b.

ITapameTpsr:
hnd — Ommcarens Momys.
info — Mudopmarus o mojyie (cmorpu onucanue tuna t x502  info).

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.3 O®DyHKOUM ajig padoThl ¢ 3anucaMu 00 ycTpoiicTBe

4.3.3.1 Ilosy4unTh COUCOK 3amuceii, COOTBETCTBYIOMINX IOJKJJIIOYEHHBIM MOY-
aam L502.

®opmar: int32_t L502_GetDevRecordsList (t_x502_devrec *list, uint32_t
size, uint32_t flags, uint32_t *devcnt)
Onucanme:

QyHKIUS HAXOANUT BCe MOJKJIIOUeHHBIe MOIyan L-502 m mHUIUAIN3UpyeT 3alluch O

KazKJIOM HailJICHHOM YCTPOHCTBE U COXPAHSIET UX B IE€PEJAHHBIA CIUCOK (€C/u He HyJie-

BOfI). BOSBpaH_[eHHbIe B CIIMCKE 3allHCH JOJIAKHDBI 6bITb OYHIIECHDbI II0CJIE€ UCIIOJIb30BaHMA

¢ nomorpio X502_FreeDevRecordList () (Tak:ke B cjiydae HOBTOPHOTO BhI30B L502_

GetDevRecordsList () c TeM ke MacCHBOM 3alUCeil, 3allMCH, MTOJTyIeHHbIE IPU IPE/IbI-

JYIIEM BBI30Be, TOJZKHBI ObIThH ClIePBa OUUIINEHBI).

ITapamerpsr:

list — MaccuB 19 coxpaHeHHus 3alHceil 0 HaiieHHbIX ycTpoiicTBax. JloyKeH comep-
JKaTh MeCTO JijIsd coXpaHeHusi He MeHee size 3amuceit. Moxer Obirs NULL, eciiu
size=0, a devent!=NULL, B ciy4ae, ecjim HY>KHO TOJBKO IOJYYUTHh KOJNIECTBO
MOJLyJIell B CUCTeMe.

size — OmpeessgeT, CKOJBKO MAKCHMAJIbHO 3aluceil MOXKeT ObITh COXPAHEHO B MAaCCHB
list. ByayT coxpaHeHbl TOJBKO IepBbIe Size 3allicel, ecJu YCTPOUCTB HafiIeHHO
OoJIbIIe.

flags — ®uaru u3 t_x502_getdevs_flags, onpejessioniue mope/ienne QyHKINN.

devent — Ecawn me mysieBoit ykazaresb, TO B JaHHYIO TTEPEMEHHYIO COXPaHsIeTcst obIee
qucI0 HafiaeHubIx Mojyaeil L-502 (MoxeT ObITh GosbIe size).

Bozspamiaemoe 3HaueHUe:

Ecim <0 — Ko oIMuOKY, HHAYE KOJTUIECTBO COXPAHEHHBIX 3aIIUCei 0 HallIeHHBIX YCTPOi-
crBax (Bcerga <= size). VIMeHHO Ha 9TOT pasMep Hy»KHO CAeIaTh B JajbHeiinem X502_
FreeDevRecordList () ajs ocBOOOXKI€HHS MaMATH, BbIAEJEHHON 1101 HHMOPMAIHIO, Ha
KOTOPYIO CChLIIaETCA 3aNNCh.
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4.3.3.2 IlosyuuTh COUCOK 3amuceii, COOTBETCTBYIOMINX IOJKJJIIOYEHHBIM MOY-
aam E502.

®opmart: int32_t E502_UsbGetDevRecordsList (t_x502_devrec *list,
uint32_t size, uint32_t flags, uint32_t *devcnt)
Onucanne:

OyHKIKUS HAXOAUT Bee MOKII0YeHube 10 uaTepdeiicy USB momxyan E-502 n wawnim-
aJIM3UPYeT 3alUCU O KaXKJIOM HalJIeHHOM YCTPOMCTBe W COXpaHseT UX B IepeaHHBIiI
cnucok (ecau He HyJeBoil). Bo3BpallleHHBIE B CIUCKE 3AMUCH JOJKHBI OBITH OUUIICHBI
LOCJIe HCIIOIB30BaHus ¢ HOMOIIbI0 X502_FreeDevRecordList() (rak:ke B ciydae mo-
BTOpHOIO BHI30B E502_UsbGetDevRecordsList () ¢ Tem zKe MacCMBOM 3amuceii, 3a1ucu,
HOJIy9eHHbIe TIPU TPEJBIIYIIEM BbI30Be, JOJKHbBI OBITH ClIepBa OYHIIEHBI ).
ITapameTpsr:
list — Maccup 11 coxpaHeHust 3amuceil o HaiiJeHHbIX ycTpoiicTBax. JloyKeH comep-

JKaTh MECTO JJjIsd cOXpaHeHHs He MeHee size zamuceit. Moxker Obith NULL, ecom
size=0, a devent!=NULL, B caydae, ecjiu HY’KHO TOJbKO TOJYYATH KOJUIECTBO
MOJLyJIEHl B cucreMe.

size — OmupenensieT, CKOJbKO MaKCHMAJIBLHO 3anuCeil MOKeT OBITh COXPAHEHO B MACCHB
list. ByxyT coxpaneHBI TOJIBKO MepBbIE Size 3amuceil, ecjm yCTPOHCTB HaiiaeHO
OoJIbIIIe.

flags — ®narm u3 t_x502_getdevs_flags, onpeaesdioniue NoBeeHne QyHKINAN.

devent — Eciin ne nysieBoit ykazare)ib, T0 B JaHHYIO IIEPEMEHHYIO COXPaHsIeTcsi odIee
quesio HadieHubIX Moystedi E-502, moakaodenubix o uarepdeiicy USB (moxker
6BITH GoJTbIIE Size).

Bosspamiaemoe 3HaYeHUE:

Eciim <0 — ko1 o1muOKy, HHAYE KOJTUIECTBO COXPAHEHHBIX 3aICei 0 HallIEHHBIX YCTPOi-
CTBax (BCGI‘,ZL& <= size). VIMeHHO HA 3TOT pa3Mep HYKHO caeaTh B JaabHelimem X502 _
FreeDevRecordList () jist 0cBOOOXK IeHUST TAMSATH, BbIAEJEHHON 1101 HHMOPMAIHIO, Ha
KOTOPYIO CCBLIAETCH 3AIUCh.

4.3.3.3 Amnasornuno E502 UsbGetDevRecordsList, moay4nTs cnucok 3anucei,
COOTBETCTBYIONINX MOAKJIOUEHHBIM MoayaaM E16.

®opmar: int32_t E16_UsbGetDevRecordsList (t_x502_devrec *list, uint32_t
size, uint32_t flags, uint32_t xdevcnt)
Onucanne:

4.3.3.4 Amnagornuno E502 UsbGetDevRecordsList, moay4nTs cnucok 3anucei,
COOTBETCTBYIONINX MOAKJIIOUEHHBIM Moayaam E14-440.

®opmar: int32_t E440_UsbGetDevRecordsList (t_x502_devrec *list,
uint32_t size, uint32_t flags, uint32_t *devcnt)
Omucaune:
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4.3.3.5 IlosyuuTh COUCOK 3amuceii, COOTBETCTBYIOMINX IOJIKJJIIOYEHHBIM MOY-
aam E502.

®opmart: int32_t E502_UsbGetDevRecordsList2 (t_x502_devrec *list,
uint32_t size, uint32_t flags, uint32_t *devcnt, uintl6_t idVendor,
uint16_t idProduct)
Onucanwme:

Henaer Toxe camoe uro u E502  UsbGetDevRecordsList, oTinamne B ToM 9T0 MOXKHO
ykazarh idVendor u idProduct USB ycrpoiicTa

ITapameTpsr:
idVendor — idVendor
idProduct — idProduct

Bo3sparmniaemoe 3HaYeHUE:

Ecymm <0 — ko1 o1mudKY, nHAYe KOJTUIECTBO COXPAHEHHBIX 3AITUCeH 0 HallIEHHBIX YCTPOii-
CTBaxX (BC@I‘,ZL& <= size). VIMeHHO HA 9TOT pa3Mep HYKHO ¢leaTh B JaabHelimem X502 _
FreeDevRecordList () ma1s ocBOOOXKI€HMS MaMSITH, BbIAEICHHONE 101 HH(MOPMAIHIO, HA
KOTOPYIO CChLIAeTCH 3alluCh.

4.3.3.6 Cozaanue 3anucu 0 ycrpoiictBe ¢ ykazaHHbiM [P-aapecom

®opmart: int32_t E502_MakeDevRecordByIpAddr (t_x502_devrec *devrec,
uint32_t ip_addr, uint32_t flags, uint32_t tout)
Onucanwme:
Jlannast (pyHKIMS WHUITHAJIUZUPYET 3aMUCH O YCTPONUCTBE, MOAKJIIOYEHHOM 110 WHTEP-
deiicy Ethernet, ¢ ykazanusim IPv4 ajgpecom. lannas pyHKIMS TOJBKO CO3/1a€T 3aIKCh,
HO He NPOBepsdeT HAJUYHRE COOTBETCTBYIONIETO yeTpoiicTBa. Ilogkodenne K MOILYJIIO BbI-
LOJIHSIETCH aHAJOIMYHO JAPYruM 3anucsim depe3 X5602_0penByDevRecord ().
ITapameTpsr:
devrec — Ykazare/ib Ha 3allMCh yCTPOHCTBA, KOTOPas J0JIzKHA ObITH CO3/IaHa U 3al10JI-
HEHa HYXKHBIMU ITapaMeTpaMH.

ip_addr — IPv4 azgpec moxmynst B Buge 32-OMTHOTO CJI0Ba (aHAJIOIMYHO HApaMETPy
ip_addr dyskun E502_0penByIpAddr()).

flags — @aaru. Peseps, moykubl OBITH Beerga 0.

tout — Bpema nna ycranoBienusd mogkIoveHusd B Mc. JlanHoe BpeMsd coOXpaHseTcs
B 3aIlIICH W HCIOJB3yeTCs HpH HocaeaytomeM Bbi3oBe X502_0OpenByDevRecord().
Ecnn moak/iodeHne He yaacTCd 3aBEPIIMTH 33 ITO BpeMsi, TO (QPYHKIHs
X502_0OpenByDevRecord() BepHeT OImMHUOKY.

Bozspamiaemoe 3HaueHUe:
Kon omubku
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4.3.3.7 Cozpanue 3anucu o ycTrpoiicTBe ¢ yKazaHHbIM IP-aapecom

®opmar: int32_t E502_MakeDevRecordByIpAddr2 (t_x502_devrec *devrec,
uint32_t ip_addr, uint32_t flags, uint32_t tout, char const *devname)

Onucanune:
Paboraer ananornuno dhyukiun E502 MakeDevRecordBylpAddr. g moggep:kkn
E16 mobassen mapamerp *devname.

ITapameTpsr:

devrec — Ykazare/b Ha 3alllCh yCTPOHCTBA, KOTOPas JOJXKHA ObITH CO3/IaHA U 3aI10.I-
HEHa HYXKHBIMU ITapaMeTpaMH.

ip_addr — IPv4 aapec moxmyns B BuIe 32-OHTHOrO CJI0Ba (QHAJIOIMYHO IIAPAMETPY
ip_addr dyskun E502_0penByIpAddr ()).

flags — ®aaru. Peseps, momKuab OBITH Beermaa 0.

tout — Bpema jia ycranossienusd nojgxsiaoudenusd B Mc. JlanHOe BpeMs COXpaHseTcs
B 3allFICH W HCIOJB3YeTCs MpH HocaeayiomeM Bui3oBe X502_0OpenByDevRecord().
Ecim noak/rodeHne He VIACTCAd 3aBepIIMTbh 3a TO BpeMs, TO (QYHKINAA
X502_0OpenByDevRecord() BepHeT OmMHUOKY.

devname — Uwmga ycerpoiictsa “E16” wiu “E502”.

Bo3Bparmiaemoe 3HaYeHUIE:
Koz omubku

4.3.3.8 VYcramoBka TCP-mopra ynpaBJdiOMIETO COEJIWHEHUS a9 3alucu
yCTpOCTBE

®opmar: int32_t E502_EthDevRecordSetCmdPort (t_x502_devrec *devrec,
uint16_t cmd_port)

Onucanmne:

Jannas dyaknus nosposser u3menuTsb TCP-mopT ynpaBisionero coejnHeHnss Mo-
gyt E-502. D910 moxker ObITh HEOOXoamMoO, ecym MoOAyab E-502 m xoct, ¢ KOTOPOTO
He0OXOIMMO YCTAHOBUTH COEJMHEHNE, HAXOJATCAd B PA3HBIX CeTAX U ajapec Moayad E-
502 He JoCTyIEeH U3 CEeTH XOcTa. B aToM cirydae Tpedyercs HacTpoiKka npobpoca mopToB
Ha MapIIpyTU3aToOpe U MpH HAJIIIue 0oJiee OTHOro Takoro Moayas E-502, T.x Bce coenn-
HEHUsI WIYT C MAPIIPYTUZUTOPOM, TO PA3JIUYHUTH ITU MOJYIH MOXKHO TObKO 1m0 TCP-
MOPTY, €CJU HACTPOUTDH pa3Hbie MOPTHI NpH Mnpodpoce. B 3ToM ciydae MOMUMO TOpPTa
YIPABJILIONIEro COeJIMHEHNS, HEOOXOIUMO U3MEHHUTD M IIOPT COEJIMHEHUS JIIs Iepeiadn
nTaHHBIX, BeI3BaB E502_EthDevRecordSetDataPort ().

Jlannast (pyHKIHUS JOMKHA OBITH BBI3BaHA /1A 3alUCH, CO3JAHHOWU 10 9TOrO C IO-
Mompio E502_MakeDevRecordByIpAddr() m 0 OTKDBITHS COEIMHEHHS C IHOMOIIHIO
X502_0penByDevRecord ().

ITapameTpsr:

devrec — Vkazaresb Ha 3alllCh YCTPOWCTBA, B KOTOPO# HYKHO U3MEHUTH YITPABJISIO-
it TCP-moprt.

cmd _port — Hosoe snagenne TCP-nopra jiisl yIpaB/Isionero coe/IMHeHns

Bo3zspamiaemoe 3HaueHUeE:
Koz omubku
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4.3.3.9 VYcranoBka TCP-mopra coenmHeHHWd Iepenadd JAHHBIX JIJd 3aIllUCU O
YCTpO#CTBe

®opmar: int32_t E502_EthDevRecordSetDataPort (t_x502_devrec *devrec,
uint16_t data_port)
Onucanne:

Oyuknug anagorndna E502_EthDevRecordSetCmdPort (), Ho m3mensier TCP-mopt
JJid COeJUHEHU A, 110 KOTOPOMY MAET O6MeH JaHHBIX ITIOTOKOB BBOJa-BbIBOJdA.
ITapameTpsr:
devrec — Vkazaresb Ha 3alllCh YCTPOWCTBA, B KOTOPO# HYKHO U3MEHUTH YITPABJISIO-

it TCP-mopr.
data port — Hosoe 3nagenune TCP-nopra Ji1d coeluHeHns lepeJadn JaHHbIX

Bo3zspamiaemoe 3HaueHUe:
Koz omubku

4.3.3.10 CozaaHue 3amMucu O YCTPOMCTBE IO OMUCATEJIO CETEBOTO CEpPBUCA

®opmar: int32_t E502_MakeDevRecordByEthSvc (t_x502_devrec *devrec,
t_eb02_eth_svc_record_hnd svc, uint32_t flags, uint32_t tout)
Onucanune:

Jlannasg pyHKINS WHUITAJIU3UPYET 3aIMCh O YCTPOUCTBE, MOAKIIOYEHHOM MO UHTEp-
deiicy Ethernet, coorsercrByloiemMy cereBOMY CepBHUCY, Ha KOTOPBIN yKa3bIBaeT lepe-
,ZLaHHbHU/I onucaTeJib CeTeBOro CepBHCA. 9TOT OoInmucarTrejab MOZKET 6bITb IoJjgy4deH ¢ 1moMo-
b0 (DYHKIMI TONCKA CETEBBIX CEPBUCOB, COOTBETCTBYIOMUX MOyasaM E-502, B jto0KaIb-
HOI cetu. /lanHasg OYHKIWSA TOJIHKO CO3/IaeT 3alHCh, HO He MPOBepseT HAJTUIHEe COOT-
BeTCTBYIOIIETO yeTpoticTBa. [logkmouenne K MOIYTIO BBITIOIHIETCS aHAJOTHIHO JIPYTUM
3anucsaM depe3 X502_0penByDevRecord(). Bea neobxojumast nndopmaius u3 Onuca-
TeJIsl CETEBOTO CePBUCA COXPAHSIETCS B 3AIMCH O YCTPOHCTBE, T.e. MOC/Ie BbI30Ba JTaHHON
GyHIIUT TpU YKeJJAHUHU ONMHUCATETbh CETEBOTO CEPBUCA MOYKHO CPa3y OCBOOOXKIATH C T0-
Motbio E502_EthSvcRecordFree ().

ITapameTpsr:

devrec — Ykazaresb Ha 3alUCh YCTPOICTBA, KOTOpas JAOJKHA OBITH CO3/TAHA W 3AI0JI-
HeHa HYKHBIMH ITapaMeTPaMH.

svc — Omnmcaresb  ceTeBOro  CepBHCa, MOJYYeHHBIE ¢ momombio  E502_
EthSvcBrowseGetEvent ().

flags — @aaru. Peseps, momxkubl ObiTH Beerya 0.

tout — Bpema nna ycranoBIeHWS TOAKTIOUeHUd B Mc. /laHHOe BpeMms coxpaHseTcs
B 3allWICH M HCIIOJb3yeTcs MpHU HocaeaytomemM BeizoBe X502_0penByDevRecord().
Ecnun monkiiodenue He yaacTcsd 3aBepIIUTb 3a TO BpeMs, TO QYHKIU
X502_OpenByDevRecord () BepHeT OmuOKY.

Bo3sparmiaemoe 3HaYeHU!E:
Kon ommubku

7



4.3.3.11 OTKpHBITH COETMHEHNE C MOAYJIEM II0 3aIlUCU O YCTPOMCTBE

®opmar: int32_t X502_0penByDevRecord (t_x502_hnd hnd, const
t_x502_devrec *devrec)

Onucanme:

OyHKIMS yCTaHABINBAET coenunenue ¢ MomynaeMm E-502 man L-502 no 3ammcn 06 3ToM
ycrpoiictBe. Heobxoumbie JeficTBUS 3aBUCIAT OT TOrO, Ha KaKOE yCTPOMCTBO IOJKJIIO-
TEeHHOE 110 KAKOMY HHTepdeiicy cchlaaercs 3amuch. CaMu 3aMuCh CO3TA0TCS CIEINATh-
HbIME DYHKIUAME (CBOU /IS KaXKJOr0 TUIA MOJyJst u uHTepdeiica MOIKI0YeHHs) U
He JIONYKHBI U3MEHThCS MO0JIb30BaTeeM BPYIHYIO.

ITapameTpsI:

hnd — Omnwucarenb Momys.

devrec — 3anuch o ycTpoiicTBe, coaep:Kalnas HeoOXOAUMYI0 HH(MOPMAIUIO s yCTa-
HOBJIEHUYA C HUM CB4A3U

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.3.12 OcBoboxkaenue 3anmuceii 06 ycrpoiicrBax

®opmart: int32_t X502_FreeDevRecordList (t_x502_devrec *1list, uint32_t
size)

Onucanne:

DyHKIMSA OYUIIAET PECYPCHI, BbIIEIeHHBIE TTPH WHUITHAJIU3AIIH 3aMUCH O YCTPOHCTBe
1101, MH(OPMAIIIIO, HEOOXOIUMYIO /I OTKPBITHS ycTpoiicTBa. /lannas pyHKIus T0/1K-
Ha BBI3BIBATHCSA TOCJE WHUMMATU3ANUN 3aIMCA O YCTPOUCTBE OHOM M3 COOTBETCTBYIO-
X GYHKIHUE Tocae TOTO, KOT/Ia 3aluch yKe He HyKHa. llocse ycTaHOBKEM CBS3H ¢
ycrpoiicrsom vepe3 X502_0penByDevRecord() 3amuch He UCHOJIB3YETCs B jlajibHefiem
1 ee MOZKHO TPH JKeJaHUN CPA3y OCBOOOINTH, HE 3aKPbIBas COCNHEHUS C YCTPORCTBOM.
DyHKIMS MOKET OIUCTHTH CPa3y HECKOJBKO 3aITHCel N3 MacchuBa (€Ca OYUINaeTcs OJl-
Ha, TO B KAYeCTBe pa3Mepa JIOMYCTUMO YKa3biBaTh 1).

ITapameTpsr:

list — Maccus 3anuceit 0 ycTpoiicTBe WIH yKa3aTe b Ha ¢IMHCTBEHHYIO 3AIUChH, PECYPChI
KOTOPOil (KOTOPBIX) HY?KHO OCBOGOJIUTS.

size — KoanvecTBo 3amnmceil B Maccupe

Bo3Bparniaemoe 3HaYeHUE:
Koxa omubkn.
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4.3.4 DPyHKIUU OJId N3MEHEHUsS HACTPOEK MOIYJIs

4.3.4.1 Ilepemada yCTaHOBJIEHHBIX HACTPOEK B MOYJb

®opmart: int32_t X502_Configure (t_x502_hnd hnd, uint32_t flags)

Onucanmne:

DyHKIUS BHIIOJHSET 3alUCh TEKYIINX HACTPOEK (KOTOPbHIe OBLIN YyCTAHOBJIEHBI C 10~
morpio dyrkmuii X502 SetXXX) B Momy/ab. JIoJKHA BBI3BIBATHCS TEPE 3aIyCKOM
MOTOKA JTAHHBIX.

ITapameTpsr:
hnd — Omnwucarenb Momys.
flags — Duaru (peseps - J10KHO GBITH paBHO 0).

Bo3zspamiaemoe 3HaYeHUeE:
Koxa omubku.

4.3.4.2 YVYcraHOBKAa NapaMeTPOB JIOTUYECKOTO KaHAaJa

®opmar: int32_t X502_SetLChannel (t_x502_hnd hnd, uint32_t 1ch,
uint32_t phy_ch, uint32_t mode, uint32_t range, uint32_t avg)

Onucanue:
QOYHKIMS YCTAHABINBAST MAapaMeTPhl 33JaHHOIO JOIHYECKOTO KaHAJIA B JIOTHIECKOH

rabsmre ATIIL.

ITapameTpsr:

hnd — Omuwucarenb MomyJIst.

Ich — Howmep soruveckoro kanamna. (ot 0 qo X502_LTABLE_MAX_CH_CNT-1 miun mo E16_
LTABLE_MAX_CH_CNT-1 gy E16)

phy ch — Howmep dusuyeckoro xanana Allll, nagunas ¢ 0 (0-15 ms muddepenin-
asbHOrO pexkuma, 0-31 st pexkuma ¢ obrmeii 3emieit)

mode — Pexum usmepenus kanasa AT (3nadenne tuna t_x502_1ch_mode)

range — /Inanason u3mepenus kanaja (3Hadenue Tuna t_x502_adc_range)

avg — Koadbdunment ycpennenus o kananay (He peasmsosano B E16). Hynepoe 3naue-
HU€ COOTBETCTBYET 3HaUYeHUIO KoddduiuenTa, onpeaeaeHHoro oudanorekoi. s
ABHOTO 3aaHust KodbUIHEHTa YCPeIHeH s HYKHO Tlepe/]] 3HadeHue ot 1 (oTcyT-
crBue ycpenHenusi) 10 X502_LCH_AVG_SIZE_MAX. B ciyuae eciu 3HAUEHHE YCPE]I-
HEHUSI MPEBBIMIAET JIEJIUTETh YaCTOTHI, TO ITO 3HAYEHUE OyIeT CKOPPEKTUPOBAHO

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.
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4.3.4.3 VYcTaHOBKa KOJINYECTBA JIOTNYECKUX KAaHAJIOB

®opmart: int32_t X502_SetLChannelCount (t_x502_hnd hnd, uint32_t
lch_cnt)

Omnucanue:
OyHKIMA YCTAHABINBAET KOJHUYECTBO JIOTMYECKUX KAHAJIOB B JIOTUYECKON TadIUIE

ATTTL.

ITapameTpsr:

hnd — Omnucarenp Momyms

Ich cnt — Kosnudecrso storndeckux kanasos (or 1 g0 X602_LTABLE_MAX_CH_CNT uin
o E16_LTABLE_MAX_CH_CNT s E16)

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku

4.3.4.4 IlosyueHme KOJIMYIECTBA JIOTUIECKNX KAHAJIOB

®opmart: int32_t X502_GetLChannelCount (t_x502_hnd hnd, uint32_t
*1ch_cnt)

Onucanune:
QyHKIAA BO3BpAIlaeT YCTaHOBICHHOE paHee ¢ momMoinbio X5602_SetLChannelCount ()
KOJIMYECTBO JIOTHYECKUX KAaHAJIOB B yupapisaomei tabaumne ALILIL

ITapameTpsr:
hnd — Omnucarens momyms
Ich cnt — Kosmnuecrso jioruyeckux KaHajloB

Bo3sparniaemoe 3HaYeHUIE:
Kox omubkn

4.3.4.5 VYcraHoBKa AeanTeNas 9acTOThl coopa aasa ALIII

®opmat: int32_t X502_SetAdcFreqDivider (t_x502_hnd hnd, uint32_t
adc_freq_div)

Onucanne:

Yacrora coopa ALl nosryuaercs: Kak pe3y/abTaT AeeHus] OMOPHOW YaCTOTHI CHHXPO-
Hu3anuu (Kak B cjydae BHeIIHel, Tak W BHYTPEHHeH) Ha JeJIHTeNb, YCTaHABINBAEMBbIH
3TOi pyHKIHE.

AnvrepuaruBoit 3roit byukiuu caykut X502_SetAdcFreq(), KOTOpas pacCIUTHIBAET
9TOT JeJIUTEeIh Ha OCHOBAHWE MepeJaHHoil Tpebyemoil gacToThl cbopa AILIT.

ITapameTpsr:
hnd — Omnucarenb Momys.
adc_freq div — Jemnrens wacrorer AT (or 1 g0 X502_ADC_FREQ_DIV_MAX).

Bo3spariaemoe 3HaYeHUIE:
Kon ommbxkmn.
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4.3.4.6 VYcraHOBKa 3HaUeHUd Me>KKanapoBoii 3amepkku g AIIII

®opmar: int32_t X502_SetAdcInterframeDelay (t_x502_hnd hnd, uint32_t
delay)
Onucanune:

QOYHKIMS yCTAaHABIMBACT MEXKKAIPOBYIO 3a1epxKKy a1 AIIIl, To ecTh KommduecTBO
EePUOIOB OMOPHOIT YaCTOTHI CHHXPOHU3AINH, KOTOPOe Oy/IeT IPOIYIIEHO HOCIe MPOBe-
JIEHUS M3MEPEHNs TOCIeTHEr0 KaHaIa, JOTHIECKON TabJIUIbl 10 MPOBeIeHUs N3MEPEHN,
COOTBETCTBYIOIIEro IMePBOMY JIOTHUECKOMY KaHAJIY CJEIYIONIEro KaJipa.

AnprepHaTuBoit MOXKeT ABAATHCA byukiusg X502_SetAdcFreq(), KoTopast pacCIUThI-
BaeT 3HAUYECHHE MEXKKaJIpOBO#l 3adeprKKH 10 3aJaHHBIM IapaMeTpaM dacTOThl cOopa u
9ACTOTHI CJIeIOBaHHs KaJAPOB (4acToThl cO0pa HA JOIHYECKHH KAHA).

ITapameTpsI:

hnd — Omnmucarenb Momys.

delay — 3nauenne mexxkaIpoBoii 3agepkkn (o1 0 1o X502_ADC_INTERFRAME_DELAY_
MAX)

Bosspamiaemoe 3HaueHne:
Kon ommbxku.

4.3.4.7 VYcTaHOBKA JEJIATEJId YaCTOThI CHHXPOHHOTO BBOJA C MU POBBLIX JUHUIA.

®opmart: int32_t X502_SetDinFreqDivider (t_x502_hnd hnd, uint32_t
din_freq_div)
Onucanwne:

YacToTra CHHXPOHHOIO BBOJIA JIAHHBIX ¢ MHMPOBBIX BXOJOB MOJyYaeTcd KaK pe3y.ib-
TaT JeJeHusl OMOPHOW YacTOThI CUHXPOHUBAIMH Ha JeJUTEIb, YCTAHABJIMBACMBIN 9TON
dyuknueit.

Anbrepuarupoii 31oit hyrknun cayxut X502_SetDinFreq(), KoTopas pacCIuTHIBAET
9TOT JeJTUTEeIb HA OCHOBAHWH TEPEIAHHON Tpedyemoil 4acTOThl CHHXPOHHOTO BBOJA C
1 pOBLIX JUHMIA.

ITapameTpsr:

hnd — Omnwucarenb Momys.

din freq div — enuresns 4acToTH CHHXPOHHOTO BBOIA ¢ HudpoBHIX JuHUHA (0T 1
hife) X502_DIN_FREQ_DIV_MAX).

Bo3Bparniaemoe 3HaYeHUE:
Koxa omubkn.
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4.3.4.8 YcTaHOBKA JEJIUTENI YaCTOThl CHHXPOHHOT'O BBIBOJA

®opmar: int32_t X502_SetOutFregDivider (t_x502_hnd hnd, uint32_t
out_freq_div)

Onucanune:

YacToTa CHHXPOHHOTO BBIBOJA JAHHBIX TOJYUAETCSI KAK Pe3yJIbTaT JeJeHHsT OMIOPHOI
JaCTOTHI CHHXPOHU3AINN HA JEJIUTEIb, yCTaHABJIUBaeMbIil 3T0i byHKImeii. Mcmoab3yer-
cst obIast 9acToTa BhiBoAa id Kazxkaoro kanaga LIATT u arst iudpposbix suHwMiE (BBIBOT
OCYIIECTBIIAETCS TTapasiesibHo). JacToTa BBIBOJA He MOYKET ObITh GOJIbIIE HOJIOBUHbI
ONOPHON YaCTOTHI.

AnvrepuatuBoii 3roit byukiun caykut X502_SetOutFreq(), KoTopas pacCINTHIBAET
9TOT JEJINTEIb Ha OCHOBAHUHU IEpeIaHHOl TpedyeMoil 9acTOThl CHHXPOHHOTO BBIBOJIA.

Jlng moayns [-502, 9robbl ObLIa BO3MOMKHOCTH YCTAHOBUTH JAEJUTENb, OTJIAIHBIN
or X502_0UT_FREQ_DIV_DEFAULT, meoOxomumo obOHOBUTH mporruBky IIJINC mo Bep-
cur 0.5 wam Beime. g momyna E-502 BO3MOXKHOCTBH Beeryia mojiepzkuBaercd. [Ipo-
BePHUTH MPOrPAMMHO HAJUYHME JAHHOW BO3MOXKHOCTH MOYKHO € IIOMOIIbIO (DYHKITUN
X502_CheckFeature().

ITapameTpsr:

hnd — Omnwucarenb Momyst.

out freq div — esuress 9acToTel CHEXPOHHOrO BbIBOAA (0T X502_0UT_FREQ_DIV_
MIN mo X502_UUT_FREQ_DIV_MAX).

Bosspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.4.9 VYcramoBka yacTtoTsl cbopa AIIII

®opmar: int32_t X502_SetAdcFreq (t_x502_hnd hnd, double *f_acq, double
*xf_frame)

Onucanune:

QOyukiust moadoupaet geautes b 9actorhl AL Tak, 9T0OB MOMyYeHHAS YaCTOTA COOpa
ObL1a HAnbo Tee O/IM3KA K yKa3aHnHoi# B mapaverpe f  acq. PyHKIMS BO3BPAIAET B 3TOM
JKe TapaMerpe PeasibHyH JacToTy, KOTopas Obljia yCTAaHOBJIEHA.

Taxk ke yHKIHA MOXKET MMOA00pPaTh 3HAYCHUE MEXKKaIPOBOil 3a/Iep:KKH TaK, ITOOBI
gacToTa CJeJOBaHUs KaJpoB (dacTora cOGopa Ha JOTHYECKHH KaHaT) Oblia HamboJee
6/M3Ka K yKa3zaHHOMY 3HadeHuio. s 9Toro ciaegyeT mepeaarh TpebyeMoe 3HAUEHUE
B nepemennoii f frame (B Heill Tak:ke 1O 3aBepiieHHIO OyaeT BO3BPAIIEHO 3HAYECHHE
ycTaHoBaeHHON 4actorsl). Ecam B KadecrBe f frame mepenan HysieBoii ykaszaresnb, TO
Oy/leT yCTaHOBJICHA HYJeBasd MEKKAIPOBas 33/I€PIKKA.

Eciu #eoOX0AuMO H3MEHHTH 3HAYEHHEe OMOPHOW YacTOTHI, TO jdaHHas (DYHKIHs
JOJZKHA OBITH BhI3BaHa mocye X502_SetSyncMode() m X502_SetRefFreq() / X502_
SetExtRefFreqValue(), B IPOTUBHOM Cjlydae IOJIyYEHHbIE JeauTesin Oy/AyT JlaBaTh
HEBEPHOE 3HAYEHUE JACTOTHI.

Eciu ycranasjmBaeTcss 4acToTa KaJIpoB, TO (DYHKIHSA JOJYKHA BBI3BIBATHCS TOCTIE
TOTO, KaK OBbLIO 3aJaHHO HYKHOE KOJIMYECTBO JIOTMYECKHX KAHAJIOB B YIIPABJISIONICH
Tabiuie ¢ noMoIbio X502_SetLChannelCount ().

[Ipu ucnosib30BaHUU BHEIIHEH OMOPHOI 4acTOThl CMHXPOHU3AIMY Ta (PyHKIMs Oyier
JaBaThb BeprIfI pPe3yJabTaT, TOJbKO €CJIN 9Ta BHCIITHAA 9aCTOTa COOTBETCTBYCT 3HAYCHUIO,
yCTaHOBJIeHHOMY ¢ TtoMmoIbio X502_SetRefFreq().

ITapameTpsr:

hnd — Ommcarenb Momys.

f acq — Ha Bxoge npunnmMaer Tpebyemoe sHadenns dacToTel coopa Al B I'epmax.
Ha BrIxoje Bo3BpaimaeT peajabHO YCTaHOBICHHOE 3HAYCHUE YACTOTHI.

f frame — Ha Bxoxe upunumaer Tpebyemoe 3nauenune 4acrorsl c60pa KaapoB (d4acro-
ThI cOopa Ha Jornveckuii kanana) AIIIT B leprniax. Ha BbIxoze Bo3Bpaiaer peajbHO
yCTaHOBJIEHHOE 3HadeHme. Fcaum mepeaH HyJeBO# yKa3aTesb, TO YCTAHAB/IUBAET
MaKCUMAJIBHYIO 4aCTOTy cGopa KaIpoB (HYJeBYI0 MEKKAJIPOBYIO 3aJI€PKKY ).

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.4.10 YcTtaHOBKAa YaCTOTHI CHHXPOHHOTO BBOJA C IU@POBBIX BXO/I0B

®opmar: int32_t X502_SetDinFreq (t_x502_hnd hnd, double *f_din)

Onucanmne:

QyHKIUS TOAOUPAET JEJIUTENb YaCTOThI BBOJA 3HAYEHWH ¢ MUMPOBBIX BXOJOB TakK,
YTOOBI MOJTYUeHHAS YACTOTa BBOJA ObLIa Hanboiee OJIM3Ka K YKa3aHHOH. DYHKIUSI BO3-
BpAIaeT B 3TOM K€ IapaMeTpe PeajibHyI0 4acToTy, KOTOpas Obljaa yCTaHOBJICHA.

Ecin He00X0AuMO U3MEHHTD 3HAYEHHE OMOPHON YacTOThl CUHXPOHU3AINH, TO JaHHAd
dbyukusa npoaKHA OBITH BbI3BaHA mocse X502_SetSyncMode () u X502_SetRefFreq()/
X502_SetExtRefFreqValue(), B IPOTUBHOM CJy4Yae MOJYYEHHBIH TeauTeab OyaeT ma-
BaTh HEBEPHOE 3HAUEHUE JACTOTHI.

[Ipu ncnosib30BaHNU BHEIITHEH OMOPHOIl YacTOThl CHHXPOHU3AIMY ITa (PyHKIM Oy1er
JaBaThb BeprIfI pPe3yJabTaT, TOJbKO €CJIN 9Ta BHCIITHAA 9aCTOTa COOTBETCTBYET 3HAYCHUIO,
YCTaHOBJIEHHOMY ¢ ToMoribio X502_SetRefFreq().

ITapameTpsr:

hnd — Omnwucarenb Momyms.

f din — Ha Bxoje npunuMaeT Tpebyemoe 3HaYeHHA YaCTOTHI BBOJA ¢ IUMPOBLIX BXO-
1oB B ['eprnax. Ha BeIxome BO3BpaIaeT peajbHO YCTAHOBICHHOE 3HAYEHIE YACTOTHI.

Bo3Bparmiaemoe 3HaYeHUIE:
Koxa omubku.

4.3.4.11 VYcTaHOBKa 4aCTOThI CHHXPOHHOTO BBIBOJA

®opmat: int32_t X502_SetOutFreq (t_x502_hnd hnd, double *f_dout)

Onucanmne:

QyHKIUS TOI0UPAET JICTUTETb YACTOTHl CHHXPOHHOTO BBIBOJA TaK, YTOOBI MOJIYIeH-
Hasl 9acToTa OblLia Hambosiee O/M3Ka K yKasaHHOH. DyHKIMS BO3BPAILAET B ITOM 2Ke
mapaMerpe peasbHyI0 4acTOTy, KOTOpasi ObLIa yCTaHOBJIEHA.

Ecin Heo0XoauM0 U3MEHHTD 3HAYEHHE OMOPHON YacTOThl CUHXPOHU3AINH, TO JaHHAd
dbyuknua qoskHa 66ITH Bbi3BaHa TocTe X502_SetSyncMode () u X502_SetRefFreq() /
X502_SetExtRefFreqValue(), B IPOTUBHOM CJy4dae MOJYUYEeHHBIH TeauTeab OyaeT ma-
BaTh HEBEPHOE 3HAUEHUE JaCTOTHI.

[Ipu ucnoyib30BaHUU BHEIITHEH OMOPHOIl YaCTOThl CHHXPOHU3AIMY 3TA (PyHKIM Oy1er
JaBaThb BeprIfI pPe3yJabTaT, TOJBKO €CJIN 9Ta BHCITHAA 9aCTOTa COOTBETCTBYET 3HAYCHUIO,
YCTaHOBJIEHHOMY ¢ ToMoribio X502_SetRefFreq().

Hnsg momynsa L-502, aTo0bl Obl1a BO3SMOXKHOCTH YCTAHOBUTH YACTOTY, OTJIUYHYIO OT
omopHOil dacToThl, AeaenHoi Ha X502_0UT_FREQ_DIV_DEFAULT, HeoOXoauMoO OOHOBHUTH
upomusky [IJIUC no sepcum 0.5 wawm Beime. g momxyns E-502 Bo3moxkaOCTH BCe-
I'da IMOAAePzKUBACTCA. HpOBepI/ITb IIporpaMMHO HaJIUYUE ,ZLaHHOI?‘I BO3MOZKHOCTH MOZKHO
¢ momornipio pyukimn X502_CheckFeature ().

ITapameTpsr:

hnd — Omnwucarenb Momyms.

f dout — Ha Bxose npunumaer Tpebyemoe 3HaUYeHHs YaCTOThl CUHXPOHHOI'O BBIBOJIA
B I'epriax. Ha BBIXOZ€e BO3BpalmaeT peaabHO YCTAHOBIEHHOE 3HAYEHNE YACTOTHI.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.4.12 TloayuwnTh Tekymue 3Ha4YeHUs dacTtoT coopa AIIII

®opmat: int32_t X502_GetAdcFreq (t_x502_hnd hnd, double *f_acq, double
*xf_frame)

Onucanme:

OyHKIMS BO3BPAIIAET TKYIINE YCTAHOBJICHHBIE IS MOJYJIS 3HAYEHUS YACTOTHI cHO-
pa u gacrorsl kaapos AT (wacrorsr Ha Jormueckuii Kanasi) B [eprax, KoTopbie Obi-
JIM YCTAHOBJIEHBI JI0 3TOro ¢ noMonibio X502_SetAdcFreq() wiu ¢ nomMoribio pyHKIH
X502_SetAdcFreqDivider() / X502_SetAdcInterframeDelay ().

ITapameTpsr:

hnd — Omnwucarenb Momys.

f acq — Ecim ne NULL, To Ha BBIXOJE BO3BpalllaeTcd TeKyllee 3HadeHHe YacTOThHI
coopa ALIIL

f frame — Eciu ne NULL, To ma BEIXOJ€ BO3BpaImaeTcs TeKyllee 3HAYCHHE JaCTOTHI
kaapon ATIII.

4.3.4.13 YcraHoBKa 3HAYEHUHA BHYTPEHHE! ONMOPHOI YaCTOThl CUHXPOHU3AIAN

®opmart: int32_t X502_SetRefFreq (t_x502_hnd hnd, uint32_t freq)

Onucanune:

QOyHKIM 3a/aeT 3HaYeHue BHYyTPEHHeH OIOPHONW 9acTOThl CUHXPOHU3AIMU, OT KOTO-
poii TOJYYal0TCa BCE YacTOTHI CHHXPOHHOTO BBOJA/BBIBOJA ITOCPEJCTBOM JeJeHUs Ha
OnpeaeJeHHBINA JIEJIUTENb.

[lannas GbyHKIUS NpH BHYTPEHHEH OIMOpHON dYacTeTe BHIOMpAeT OJHY M3 JIBYX JO-
crynHbix gacror B 2MI'm win 1.5 MI'(2MI 1 siByisieTcst 3HAYEHHEM 0 YMOJIIAHUIO),
JJIA 3aJaHud KOTOPBIX MOYKHO BBEJICHBI KOHCTAHTHl U3 t_x502_ref_freq.

[Ipu wucno/b30BaHuKM BHENTHEH OMOPHOII YacTOTHI CJEJIyeT HCHoJab30BaTh X502_
SetExtRefFreqValue().

Hna monyna E-502 seiBox Ha LIAIT mpu onmoproit wacrore 1.5 MI't paboraer TOIBKO
st Bepenu npomuskd PLDA 1 win Beime.

ITapamerpsr:
hnd — Omnwucarenb Momys.
freq — 3navenue u3 t_x502_ref_freq, koTropoe 3a/1aeT BLHIOPAHHYIO OHOPHYIO YACTOTY.

Bo3spariaemoe 3HaYeHUIE:
Koxa omubku.
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4.3.4.14 YcTtaHOBKAa 3Ha4YeHUdA BHEINTHEll OMOPHOI YacTOTHI CHHXPOHU3AIUN

®opmar: int32_t X502_SetExtRefFreqValue (t_x502_hnd hnd, double freq)
Onucanue:

[Ipu ycTaHOBKe BHEITHEl onopHOii 9acToThl (BhI30B X502_SetSyncMode () co 3aHUeHU-
€M, OTJIMYHBIM OT X502_SYNC_INTERNAL) naHHas (pyHKIHUSA MO3BOJIET 3aJaTh YaCTOTY
BHEIITHEH OIOPHOI 4acTOThl, KOTOPOS MOYXKET ObITh JiIobasg, HO He npeBbimarThb 1.5 MI'm.

Jlannas GbyHKIUS HE BAUSET HA HACTPOUKH CAMOTO MOJYJISA, OJTHAKO YCTAHOBKA KO-
PEKTHOrO 3HAYEHUS MO3BOJIET MPABUIBHO YCTAHOBUTH HYKHYIO 9acTOTy cOopa pyHK-
musamu X502_SetAdcFreq(), X502_SetDinFreq() u X502_SetOutFreq(), a TakxKe Kop-
PEKTHO PACCUUTATDH 3HAUEHUs 10 YMOJUYAHUIO JJd pa3dMepa Oydepa u mara mepegadn
JlaHHbIX Mexk 1y momayaem u 1TK.

Jlanuas dpyakims jgocrynHa B oubanoreke Bepcun 1.1.4 win BhIIe.

ITapameTpsr:
hnd — Omnmucarenb Momys.
freq — 3navenue BHemHell oMOpHOI YacToThl B L',

Bosspamiaemoe 3HaueHne:
Kon ommbxku.

4.3.4.15 VYcraHOBKA 3HAYEHHUd /Jisd AHAJOTOBOW CHHXPOHU3ANMMU (TOJBKO JIJisd
E16)

®opmart: int32_t X502_SetAdcSyncStartValue (t_x502_hnd hnd, uint32_t
phy_ch, uint32_t mode, uint32_t range, double value)
Onucanue:

ITapameTpsr:

hnd — Omnwucarenb Momys.

phy ch — Howmep dusudeckoro xanana AIIll, nagunas ¢ 0 (0-15 msa muddepenin-
asibHOro pexkuma, 0-31 st pexxuma ¢ obueit 3emieii)

mode — Pexuwm usmepenuns kanasg ALl (3navenne tuma t_x502_1lch_mode)

range — /Inanason m3Mepenus Kanaja (3Hadenune Tuna t_x502_adc_range)

value — 3nadenne B Bosaprax.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.4.16 TlomydyeHue 3HAYEHUS OMOPHOII YaCTOThI CHHXPOHU3AIAN

®opmar: int32_t X502_GetRefFreqValue (t_x502_hnd hnd, double *freq)

Onucanue:

Jlannast QYHKIHES BO3BpaIllaeT TeKyllee 3HAYeHHe OIOPHOU YacTOTHI CHHXPO-
HU3AIHUHA, KOTOPOEe WCHOIb3yeTcsd Oumbamorekoit B dynknuax X502_SetAdcFreq(),
X502_SetDinFreq() u X502_SetOutFreq(), a Takxke Ipu paccuere mapaMeTpoB Iie-
peJladn JaHHbIxX Mexkry mogaysaem u 1K,

[Ipy BHyTpeHHeil omopHoii dYacToTe UCIOJL3YEeTCS 3HAYEHUEe, YCTAHOBJIEHHOE
X502_SetRefFreq() (1.5 wim 2 Mrm), mpw BHeIHe# — YacTOTa, YCTAHOBJEHHAS ¢ TI0-
Motbio dhyukinn X602_SetExtRefFreqValue().

Jlannast dpyakiums jocrynHa B oubsmoreke Bepcun 1.1.4 wiu Bhile.

ITapameTpsI:
hnd — Omnmucarenb Momys.
freq — 3unauenwe BHemHeil onopHOit YacToTel B ['I.

Bosspariaemoe 3HaYeHUE:
Kon ommbxu.

4.3.4.17 VYcTaHOBKA peXK1UMAa TeHepalluy 4YacTOThI CHHXPOHU3AINN

®opmart: int32_t X502_SetSyncMode (t_x502_hnd hnd, uint32_t sync_mode)

Onucanne:

OyHKIMSA yCTAHABJIUBACT KTO Oy/IeT T€HepPATOPOM OIMOPHOl YaCTOTHl CUHXPOHUBAIUN
- caM MOJLY/Ib WJIU Oy/IeT MCIIO/I30BaThCd BHEITHUN CUTHAJ.

B pexxume X502_SYNC_INTERNAL Momy/ib cam Oy/ieT reHepHpoBaTh s cebs 4acToTy
CUHXPOHU3AIMH C 9acTOTOM, 3ananuoil X5602_SetRefFreq(). Ilpu sToMm 3amyck rerepa-
nuu OyAeT OCyINecTB/IeH 110 Bbi3oBy X502_StreamsStart () win 10 yCJIOBHIO, 3aJaHOMY
B X502_SetSyncStartMode (), a octanos o X502_StreamsStop ().

B ocranbubix pexkumax cb6op Oyger oCymecTBAITHCA 110 BHEITHEMY CUTHAIY CHHXPO-
HU3AIUH.

ITapameTpsr:

hnd — Omnwucarenb Momys.

sync_mode — 3nauenue u3 t_x502_sync_mode, onpejensioniee KTo OyJeT HCTOYHH-
KOM YaCTOTHI CHHXPOHUBAIIIH.

Bo3Bparniaemoe 3HaYeHUE:
Koxa omubkn.
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4.3.4.18 VYcTaHOBKa peXXmMMa 3amycKa 9acTOThl CHHXPOHU3AIAN

®opmat: int32_t X502_SetSyncStartMode (t_x502_hnd hnd, uint32_t
sync_start_mode)

Onucanune:

DyYHKIUS YCTAHABIUBAET YCJIOBUE 3alyCKA CUHXPOHHOTO BBOJA/BBHIBOJIA JIAHHBIX.

Ecam ¢ nomompio X502_SetSyncMode() ycTaHOBIEH peKUM CHHXPOHU3AIAA
X502_SYNC_INTERNAL, TO 1o 3aJlaHHOMY JaHHON (DYHKIUEH YCJIOBHIO MOJY/Ib HAYHET
reHepUpPOBATh YacTOTY CHHXPOHHU3AIUU, B IPOTUBHOM CJIydae IO 3a/I[AHHOMY YCJOBHUIO
MOJLYJIb HAYHET MCIOJB30BAThH BHEIHE 3aJJAHHYI0 YaCTOTY CHHXPOHU3AIMH (T.€. JI0 BbI-
TOJIHEHUS YCJIOBHS CUTHAJ CHHXPOHU3AIUH HA 33 IaHHOM BXOJIe OY/IeT HTHOPUPOBATHCS).

Pe}KI/IMbI 3aaHud  YCJ0OBHA 3allyCKa CHHXPOHHM3alluU HWMEKT Te 2Ke 3Hade-
HUs, 9TO W peXKUMbl 3aJaHus caMoii d9acrorbl (cM. Tum t_x502_sync_mode).
B cayuae X502_SYNC_INTERNAL 3amycK OCYIIECTBJAETCA IPH  BBLIIOJHEHUN
dyukiun  X502_StreamsStart(), B NIPOTUBHOM CJydYae - IIOCJE BBINOJHEHNAA
X502_StreamsStart () Moay/Jb HauYMHAET OXKMJIATH 3aJAHHOIO JaHHONK QyHKIHEH
ycJjioBud. T.e. JdazKe IIpU 3aJaHUM BHEHIHUX KMCTOYHUKOB CHUHXPOHH3aAllMH, BCE PAaBHO
Heo0XoAnMO BBI3LIBATL X502_StreamsStart ().

ITapameTpsr:

hnd — Omnmucarenb Momys.

sync_start mode — 3madenue 3 t_x502_sync_mode, ompesesdioniee ycI0BHE 3a-
IIYCKA YaCTOTBHl CUHXPOHU3AIINH.

Bo3zspamiaemoe 3HaueHUe:
Koa omubku.

4.3.4.19 VYcTaHOBUTH Pe>KUM PAOOTHI MOIYJIA

®opmar: int32_t X502_SetMode (t_x502_hnd hnd, uint32_t mode)

Onucanne:

QOYHKIHS YCTAHABINBAET PeKUM pabOThI MOJTYJIsd, KOTOPBI OpeieiseT OYAeT JIU MO0-
TOKH JaHHBIX oOpabarbiBarh [IJIVC win curnansusiit nporeccop BlackFin. IIpu Bkiio-
JeHun muTanus MomayaeM Beerma ynpasiaser [LJIVC. Tlocae 3arpy3ku mponuBKY ¢ TOMO-
nipio X502_BfLoadFirmware () MOJy/ib HEPEXOJAUT B PEKUM YIPABICHUS CUTHAJIHHBIM
IIPOIECCOPOM.

Jannasg GyHKIUS MOXKET MCIOIb30BATHCS I PYYHON YCTAHOBKH PEXKNMAa, HAIPU-
Mep, M7 Bo3BpaTa B pexkuMm yrpasienus [LJINC wmam mid mepekaioveHus B peKuM
VIIPaBJIEHUsT CATHAJIBHBIM TIPOIECCOPOM, €CJIH TMPOIITUBKA Y2Ke OblIa 3arpyzKeHa (Hampu-
mep, depe3 JTAG unrepdeiic npu ornajke).

ITapameTpsI:
hnd — Omnwucarenb Momyis.
mode — Pexum paborsr Mmoayig u3 t_x502_mode.

Bo3sBpariaemoe 3HaYeHU!E:
Kon ommbxku.
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4.3.4.20 TlomydyeHue TEKyIIero pexxuma paboTbl MOAYJId

®opmar: int32_t X502_GetMode (t_x502_hnd hnd, uint32_t #*mode)

Onucanune:
OyYHKIMS BO3BpAIaeT TEKYIIHHA peKUM PabOTHI MOIYJIA.

ITapamerpsr:

hnd — Omnwucarenb Momys.

mode — B janHoM mapamerpe BO3BpAIIAeTCst TEKYIIHHA PEKUM PAbOThl MOjy/as (13
t_x502_mode).

Bo3Bpariaemoe 3HaYeHUE:
Kon ommbxku.

4.3.4.21 VYcranoButb K03(dduiimenTo! Aaga KaauopoBku 3Hadvenuii AITII

®opmart: int32_t X502_SetAdcCoef (t_x502_hnd hnd, uint32_t range, double
k, double offs)

Onucanne:

Oyukmug 3amuceiBaer B [LJINC kosddurnuents gia xkamubposkn 3uadenwmit ATII.
[Ipu OTKpBITUU MOJYJIs, OMOINOTEKA CUUTHIBACT KAJMOPOBOYHBIE KOIDMUIMEHTHI U3
zamuinennoi obnactu Flash-mamsaru monyisa u 3amucsiBaet ux B [LJINC g Beimosiae-
HUs KaTUOPOBKHU Ha JIETY.

Pesyabrupyiomee 3uadenue A Boraucasiercst no dopmysie (val - offs) * k, rue val
— HeKaJuOpOBaHHOE 3HAYEHUE.

Jlannast pyHKIUS MO3BOASIET U3MEHUTH UCIOJb3yeMble KOIMMUIUEHTHI B TO BPEMH,
MOKA He 3allyIeH CHHXPOHHBIN cO0p MaHHBIX. [Ipy 3TOM M3MeHSI0TCA TOJIHKO TEKYIIHe
K03 DUIMEHTHI, a 3aBOJACKIe KAJIHOPOBOUYHbIe Ko duimenTs n3 Flash-mamsaru coxpa-
HSIOT CBOE 3HAYEHUE W [PU CJIEAYIOMEM OTKPBHITHH OYy/lyT BOCCTAHOBJ/ICHDI.

ITapameTpsr:

hnd — Omuwucarenb MOmyJist.

range — /Inanazon AIIIT (u3 t_x502_adc_range).

k — Ycranasnuaemoe 3uadenne KO3 MUITMEHTA TTKAJIBI.
offs — YcranasiuBaemoe 3HaUCHUE CMEIICHUS HYJIS.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.4.22 TloaydeHue TeKymux KaauOpoBOYHBIX K03d(dPpummenTo AIIII

®opmat: int32_t X502_GetAdcCoef (t_x502_hnd hnd, uint32_t range, double
*k, double *offs)

Onucanune:

OyYHKIIAA BO3BPAIIAET TEKYIIIE KATIOPOBOIHBIE KOADDUIIUEHTHI 1715 3aJaHHOTO THa-
nazona m3Mmeperus ALl D1u ko3bGUIUEHTH MOTYT OTJIHIATHCS OT 3aBOACKUX 3HATE-
Huii, coxpaneHubXx Bo Flash-mamarn mo/ysis, HanpumMep, ecau 1M0/1b30BaTe b UCIOIb30-
Bas1 X502_SetAdcCoef () i yCTAHOBKH CBOUX KOI(PPHUITUEHTOB.

ITapameTpsr:

hnd — Omnwucarenb Momys.

range — [Inanason AIIIT (u3 t_x502_adc_range).

k — B nmamnoii mepementoit Bo3BpaimaeTcss TeKynuii K03 UIHEHT KB,
offs — B nanHoii mepeMeHHOl BO3BpAIAeTCsa TEKYIIee CMEIeHne HyJIsl.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.4.23 VYcranoButb K03(dduiimenTs! Aaga KaauopoBku 3Hauyenuii [TAII

®opmar: int32_t X502_SetDacCoef (t_x502_hnd hnd, uint32_t ch, double k,
double offs)

Onucanne:

OyHKIUA yCTAHABJIUBACT KaJIUOPOBOYHBLIE KOIDMUIUEHTHI i 33JaHHOIO KaHAJIa
ATITI, xoropsie OyayT ucmosb3oBaThes yHKIuIMU x502api A1 KaJauOPOBKH BBIBO-
auMblx 3Hadennit LTAIT, eciim ykasan ¢amsar X5602_DAC_FLAGS_CALIBR.

Orkanubposannoe 3uadenue [TATl B kogax moaydaercs kak (val + offs) * k, rue val
— HekaubpoBaHHOe 3HaYeHHE (B KOJAX).

[Ipu OoTKpBITUH MOY/Is1, OUOIMOTEKA CUUTHIBAET KAIUOPOBOUYHbIE KOIMDDUITMEHTH U3
zarmuinennoit odsactu Flash-namsaru Moy s U UCHOJIB3YeT HX.

[lanHasg GyHKIIA HY?KHA TOJTBKO €CJIH MOTb30BaTe b X0UeT HCIOIb30BaTh CBOU KOI(]-
dunmenTrl. [Ipu 3TOM OHA He H3MeHsdeT 3Ha4YeHNs Bo Flash-namsTu, T.e. mpu caenyrormem
OTKPBITUU MOy KO3 dunnenTsl OyayT cHOBa BoccTaHoBaeHbl u3 Flash-mamsru.

ITapameTpsI:

hnd — Omnwucarenb Momys.

ch — Kanan IIAIT (13 t_x502_dac_ch).

k — Ycranasnuaemoe 3uadenne KO3 MUITMEHTA TTKAJIBI.
offs — YcranasiuBaemoe 3HaUEHUE CMEIIEHUS HYJIS.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.4.24 lIlonydeHue TeKymux KaauObpoBOYHBIX K03d(dPpummuenTos ITATI

®opmar: int32_t X502_GetDacCoef (t_x502_hnd hnd, uint32_t ch, double
*k, double *offs)

Onucanme:

OyHKIMS BO3BpAIIAeT TEKYIIHe KATUOPOBOUHBIE KOI(PDUIUEHTH I 3aIaHHOTO
kanasga [[AIl. D1u koadpdummenTsl MOryT OTIUYATHCS OT 3aBOACKUX 3HAYEHUH, CO-
xpaneHubix Bo Flash-namsgaru Mopyns, Hanpumep, ecju MOJb30BATE/b HCIOJIH30BAI
X502_SetDacCoef () i1 yCTAaHOBKHU CBOUX KOIMDDHUIUEHTOB.

ITapameTpsr:

hnd — Omnwucarenb Momys.

ch — Kanan ITAII (u3 t_x502_dac_ch).

k — B nmamnoii mepementoit Bo3BpaimaeTcss TeKynuii K03 UIHeHT Kb,
offs — B nanHoii mepeMeHHOIl BO3BpAIAETCsa TEKYIIee CMEIeHne HyJIsl.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.
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4.3.4.25 Paccuet gacToTbl coopa AIIII

®opmat: int32_t X502_CalcAdcFreq (double ref_freq, uint32_t 1lch_cnt,
double *f_acq, double *f_frame, uint32_t *result_freq_div, uint32_t
*result_frame_delay)

Onucanme:

Ucxonst u3 3amanubix mapaMmerpos, pyHkus nogdoupaer jgeanresnb dactorsl AL
3HAYEHNE MEYKKaJIPOBOH 3a/I€PKKHU TaK, 9TOOBI MOJTYUIEeHHbIE YaCTOTHI ObLIn Hambosee
OJM3KH K 33JJaHHBIM, U BO3BPAIaeT MOJTyYeHHble 3HAYeHU JaCTOT.

B ommmume or X502_SetAdcFreq(), nammas OYHKIWS NpelHA3HAUYEHA MOTYJIeHUS
CKODPEKTUPOBAHHON HYAaCTOTHI 0e3 HMCIOTb30BAHUA OMUCATENS MOIYJIS W TOJIBKO Pac-
CUYUTHIBAET PE3Y/ILTUPYIOIINE MapaMeTPhl, He M3MeHsIsl HACTPOIKH.

Jnga monyna E16 crenyer ncnonb3zoBars ¢dyaknuio X502  CalcAdcFreq2!

ITapameTpsr:

ref freq — 3mauenue onoproii wacrorst B ['1 (BHeIIHel nin BHyTpeHHei )

Ich cnt — KosmgecrBo orn4yeckux KaHajos, KOTopoe OyjeT ucno/b3obano. Heobxo-
JIIMO JIJIs pacdeTa MeKKaJIpoBoi 3amepkku. Eciau B Kadectse f frame nepenan
HYJIEBOM yKa3aTesb, TO MOKeT OBITH paBHO (.

f acq — Ha sxome npunnmaer Tpebyemoe snadenns dactoTsl coopa AlIIIl B I'eprax.
Ha Bbixome Bo3Bpalmaer pacCInTaHHOE 3HAYEHHE YaCTOTHI, KOTOPAs MOXKeT OBITh
yCTaHOB/JICHA.

f frame — Ha Bxoge npunumaer Tpebyemoe 3HadM€HHEe 4aCTOTHI cOOPA KQJIPOB (IaCTO-
ThI cbopa Ha Jorndeckuii Kana) AL B Tepriax. Ha BbIxojie BO3BpaIlaeT paccyu-
TaHHOe 3HavYeHue. Kcju nepegan Hy/1eBoil yKa3are/ib, TO 3a/1ep:KKa PacCInTaHa He
oyaer. Eciu nepegano 3nadenne MeHbIe WK PaBHOE HYJsd, TO Oy/eT pacCcYnTaHa
MaKCUMAaJIbHAsT 9acTOTa KaJPOB (¢ HYJIEBOIl MeKKaJAPOBOil 3a1ePKKOii).

result freq div — B nannom nmapamerpe Bosppalnaercd paccUiTaHHOe 3HAUYCHUs Jle-
surens dactorsl ALIIL. Moxker GBITH mepegaH HYJI€BOH yKa3aTesb, €CJIH 9TO 3Ha-
YeHHUE sIBHO 3HATH HE TPEOYEeTCs.

result frame delay — B gannom napamerpe Bo3BpamiaeTcs pacCYuTaHHOE 3HAYCHITe
MEKKaIPOBO# 3aepKKu. MokeT OBITH MepeaH HyJAeBOW yKasare/b, eCii 3TO
3HAYEHHE BHO 3HATL He TpebyeTcs.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.4.26 Paccuet gactoThl coopa AIIII

®opmar: int32_t X502_CalcAdcFreq2 (t_x502_hnd hnd, double ref_freq,
uint32_t 1lch_cnt, double *f_acq, double *f_frame, uint32_t
*adc_freq_div, uint32_t *adc_frame_delay)

Onucanne:

Ucxonst u3 3amanubix mapaMmerpos, pyHkus nogdoupaer jgeanresnb dactorsl AL
3HAYEHNE MEYKKaJIPOBOH 3a/I€PKKHU TaK, 9TOOBI MOJTYUIEeHHbIE YaCTOTHI ObLIn Hambosee
OJIM3KHU K 33JaHHBIM, U BO3BpAIAeT IIOJyYeHHbIe 3HAYCHUA JaCTOT.

B ommmume or X502_SetAdcFreq(), nammas OYHKIWS NpelHA3HAUYEHA MOTYJIeHUS
CKOPPEKTUPOBAHHOI YaCTOTBI M TOJHKO PACCUUTHIBACT PE3YIbTUPYIONINE TapaMeTphl,
He u3MeHsist HAacTpoiiku. Onucaresib MOAYJId B 9TOH (DYHKIUNA HYZKEH JJIsi TOTO ITOOBI
paznundarb moayan K16 u X502.

ITapameTpsr:

hnd — Omnmucarenb Momys.

ref freq — 3nauenue onopmoit qacrorst B I'n (BHemHeil uin BHyTpeHHei)

Ich cnt — KosmmyecTBo Jorndeckux KaHajos, KOTopoe OyjeT ucno/b3obano. Heobxo-
MO JIJIs pacdeTa MexKKaJIpoBoi 3amep:kku. Ecaun B kadectBe f frame nepenan
HYJIEBOIl yKa3aTesb, TO MOXKeT ObITh paBHO (.

f acq — Ha Bxome nmpunmvaer Tpebyemoe 3nadenns dacToTel coopa AlIIl B I'eprax.
Ha BbIX0/1e BO3BpalaeT pacCUYUTaHHOE 3HAYEHHE YACTOTBI, KOTOpas MOZKeT ObITb
yCTaHOBJICHA.

f frame — Ha Bxoge nmpunumaer Tpebyemoe 3HadeHHe JaCTOTHI cOOPA KAJAPOB (TaCTO-
Thl cOopa Ha jornueckuii kanasia) ALIT B Tepriax. Ha Boixose Bo3Bpamaer paccdu-
TaHHOE 3HavYeHwe. Kcin nepeian Hy/1eBOil yKa3aTe b, TO 3a1ep:KKa PACCINTaHA He
oyaer. Ecu nepejano 3nadenne MeHbIle WX paBHOE HYJsl, TO Oy/IeT pacCYnTaHa
MaKCUMAaJIbHAsI YACTOTA KAJAPOB (¢ HYJIEBOIl MEKKAJIPOBOH 3aIePKKOii).

result freq div — B nannom nmapamerpe BosppalnaeTcd pacCuiTaHHOe 3HAUYCHUS Jle-
smresist 9acrorbl AT, Moxker ObITh mepegan HyJ1eBOil yKa3aresb, eCIn 9T0 3Ha-
JeHHUe SBHO 3HATH HE TpebyercH.

result frame delay — B gannom napameTpe Bo3BpamiaeTcs pacCYuTaHHOE 3HAYCHITE
MEXKKaJIpoBOil 3ajepzKKu. MoxkeT OBITH IlepejlaH HYJIeBOl yKa3aTeJb, €CJIH 3TO
3HAYEHHE sIBHO 3HATL He TpebyeTcs.

Bo3sspamiaemoe 3HaueHUe:
Koxa omubku.
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4.3.4.27 PaccyeT 4acTOThI CHHXPOHHOTO BBOJAa ¢ MU(POBBIX BXO/I0B

®opmar: int32_t X502_CalcDinFreq (double ref_freq, double *f_din,
uint32_t *result_freq_div)

Onucanune:

Vcxonss m3 3aIaHHBIX MapaMeTpoB, (DYHKIUS TOAOMpAET IeAUTE]Tb JACTOTHI BBOIA
3HavYeHuil ¢ mudPOBBIX BXOJAOB TaK, 9TOOBI MOJTyIeHHAS] YaCTOTa BBOja Oblia Hanbosee
O/IM3Ka K YKA3aHHON, W BO3BPAIAET MOJIYYEeHHOE 3HAYEHUE JaCTOTHI.

B omnmmume or X502_SetDinFreq(), nammas YHKIWS OpeJHA3HAUYEHA MOTYJIeHU
CKOPPEKTUPOBAHHON YacTOTHI 0€3 HMCIOJIb30BAHUS OMUCATENS MOIYJSA M TOJIBKO pPac-
CUYUTHIBAET PE3YILTHPYIOIINE MapaMeTphl, He N3MeHsas HACTPONKH.

Jnsg monynsa E16 ciaenyer ucnonbzoBars dyuknuio X502  CalcDinFreq?2!

ITapameTpsI:

ref freq — 3mauenue onoproii wacrorst B [ (BHeIHell nin BHyTpeHHei )

f din — Ha Bxone nmpunanmMaeT Tpebyemoe 3HAYEHHS YaCTOTHI BBOJA C IMMPOBBIX BXO-
soB B I'epriax. Ha BbIXojie Bo3BpalaeT pacCiuTaHHOE 3HAYECHUE JaCTOThI, KOTOPOe
MOZKeT ObITH YCTaHOBJICHO.

result freq div — B nannom mapamerpe BosBpalnaeTcda pacCuUTaHHOe 3HAUCHUS Jle-
JINTEJIST 9aCTOThl CHHXPOHHOTO BBOjAA IMUMpOBLIX Jimauii. Moxker ObITH mepean
HYJIEBOI yKa3aTe b, €CJIM 3TO 3HAYCHHE sIBHO 3HATHL HE TPeOyeTcs.

Bo3sBparmiaemoe 3HaYeHU!E:
Kon ommbxu.

4.3.4.28 PaccyeTr 4acTOThl CHHXPOHHOIO BBOAAa ¢ Mu(POBLIX BXOIA0B

®opmart: int32_t X502_CalcDinFreq2 (t_x502_hnd hnd, double ref_freq,
double *f_din, uint32_t *result_freq_div)

Onucanwme:

Ucxonsg n3 3a/laHHBIX MapamMeTpoB, (PYHKIMS TOJA0UPAET JEJUTEIb YaCTOTHI BBOJIA
3HaYeHHil ¢ MUMPOBBHIX BXOJIOB TaK, YTOOBI MOJyUYeHHAsS YacTOTa BBOjIA Oblia HamboJiee
O/IM3Ka K YKa3aHHOH, U BO3BPAIAeT MOJIYYeHHOE 3HAYEHUE JaCTOTHI.

B otsimune or X502_SetDinFreq(), mannas (bYHKIHUSA TOTBKO PACCUUTHLIBACT PE3YJIb-
TUPYIOIKE ITapaMeTphbl, He U3MEHAd HACTPONRKH.

ITapameTpsr:

hnd — Omnwucarenb MomyIs.

ref freq — 3mauenne onoproii wacrorst B ['1 (BHEIIHel nin BHyTpeHHei )

f din — Ha Bxoje npunuMaer Tpebyemoe 3HaYeHHd YaCTOTHI BBOJA C IUMPOBLIX BXO-
noB B I'epriax. Ha BeIXojie BO3BpaIaeT pacCuuTaHHOE 3HAYEHUE YaCTOTHI, KOTOPOe
MOKeT OBITh YCTAHOBJIEHO.

result freq div — B nannom mapamerpe BosBpamaercs pacCunTanHOe 3HAYCHUS Jle-
JINTEJIS 9acTOThl CHHXPOHHOTO BBOAA UM poBbIX Jimauil. Moxker ObITH mepeman
HYJIEBOI YKa3aTeJb, €CJIH 9TO 3HAYEHUe sIBHO 3HATH HE TPeOyeTcs.

Bo3zspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.4.29 PaccyeT 4acTOThl CHHXPOHHOTO BBIBOIA

®opmat: int32_t X502_CalcOutFreq (double ref_freq, double *f_dout,
uint32_t *result_freq_div)

Onucanme:

Ucxons n3 3a1aHHBIX TAapaMeTpoB, (DYHKITHS MTOAOUPAET JETUTETh YaCTOThl CHHXPOH-
HOT'O BBIBOJIA TAaK, YTOOBI MOJIydeHHas dacToTa Oblia Hanbosee O/iM3Ka K YKa3aHHOU, U
BO3BPAIAET MOy YeHHOe 3HAYEHNE YaCTOTHI.

B ommmume or X502_SetOutFreq(), nammas YHKIWSA OpeJHA3HAUYEHA MOJTYJIeHUS
CKOPPEKTHPOBAHHON YaCTOTHI 0e3 HMCMOJTB30BAHHUA OMUCATENs MOIYJS W TOJIBKO pPac-
CUYUTHIBAET PE3YIBTUPYIONINE MapaMeTPhl, He W3MeHssT HACTPONKY.

DyHKIUST TPEIOIAraeT, 9T0 MOJIYJIb IIO/JIePKUBACT H3MEHEHHe 9aCTOThI BHIBOAA (CM.
TpeGOBaHNs K MOJY/IIO JJist 3T0oro B onncannu dbyHnkiun X502_SetOutFreq()).

g momyna E16 ciaexyer ucnosnb3zoBarsh dyuknuio X502  CalcOutFreq?2!

ITapameTpsr:

ref freq — 3nauenue onopmoit qacrorst B I'n (BHemHeil uin BHyTpeHHei)

f dout — Ha Bxose npunuMaeT Tpebyemoe 3HaUCHUs YaCTOTHl CHHXPOHHOT'O BBIBOJIA B
[epriax. Ha BbIXOe Bo3BpalaeT paccunTaHHOE 3HAYEHUE YacTOThI, KOTOPOE MOYKET
OBITH YCTAHOBJICHO.

result freq div — B ganmom mapamerpe Bo3Bpamaercsa pacCunTanHOe 3HAYCHUS Jle-
JIUTEJIs 9aCTOThl CAHXPOHHOI'O BBIBOAA. MozKeT ObITH Iepe/iaH Hy/1eBOil yKa3aTe/b,
€CJIM 9TO 3HaYeHHe SBHO 3HATH He TpedyeTcs.

Bo3zspamiaemoe 3HaueHUe:
Koa omubku.
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4.3.4.30 PaccyeT 4acTOoThI CHHXPOHHOTO BBIBOIA

®opmar: int32_t X502_CalcOutFreq2 (t_x502_hnd hnd, double ref_freq,
double *f_dout, uint32_t *result_freq_div)

Onucanme:

Ucxons n3 3a1aHHBIX TAapaMeTpoB, (DYHKITHS MTOAOUPAET JETUTETh YaCTOThl CHHXPOH-
HOT'O BBIBOJIA TAaK, YTOOBI MOJIydeHHas dacToTa Oblia Hanbosee O/iM3Ka K YKa3aHHOU, U
BO3BPAIAET MOy YeHHOe 3HAYEHNE YaCTOTHI.

B ommmume or X502_SetOutFreq(), nammas YHKIWSA OpeJHA3HAUYEHA MOJTYJIeHUS
CKOPPEKTHPOBAHHON YaCTOTHI 0e3 HMCMOJTB30BAHHUA OMUCATENs MOIYJS W TOJIBKO pPac-
CUYUTHIBAET PE3YIBTUPYIONINE MapaMeTPhl, He W3MeHssT HACTPONKY.

DyHKIUST TPEIOIAraeT, 9T0 MOJIYJIb IIO/JIePKUBACT H3MEHEHHe 9aCTOThI BHIBOAA (CM.
TpeGOBaHNs K MOJY/IIO JJist 3T0oro B onncannu dbyHnkiun X502_SetOutFreq()).

ITapameTpsr:

hnd — Omnmucarenb Momys.

ref freq — 3nauenue onopmoit qacrorst B I'n (BHemHeil uin BHyTpeHHei)

f dout — Ha Bxose npunuMaeT Tpebyemoe 3HaUCHUs YaCTOTHl CHHXPOHHOT'O BBIBOJIA B
[epriax. Ha BbIXOe Bo3BpalaeT paccunTaHHOE 3HAYEHUE YacTOThI, KOTOPOE MOYKET
OBITH YCTAHOBJICHO.

result freq div — B ganmom mapamerpe Bo3Bpamaercsa pacCunTanHOe 3HAYCHUS Jle-
JIUTEJIs 9aCTOThl CAHXPOHHOI'O BBIBOAA. MozKeT ObITH Iepe/iaH Hy/1eBOil yKa3aTe/b,
€CJIM 9TO 3HaYeHHe SBHO 3HATH He TpedyeTcs.

Bo3zspamiaemoe 3HaueHUe:
Koa omubku.

4.3.5 DPYHKIUU aCHHXPOHHOI'O BBOJIA-BbIBO/Ia

4.3.5.1 AcuHXpOHHBI# BbIBOA AaHHBIX Ha kaHaa [TATI

®opmart: int32_t X502_AsyncOutDac (t_x502_hnd hnd, uint32_t ch, double
data, uint32_t flags)

Onucanwne:

QyHKIUs BLIBOJUT YKa3aHHOe 3HadeHue Ha yKasanoboiil kanaua [IAIL 3uadenue mo-
JKeT OBITh 33/IaHO KaK B KOJaX, Tak W B Boabrax, © K HEMY MOTYT OBITH TPUMEHEHBI
KaJbpoBounbie Kodbdurnmentor (onpejgessiercs dJuaramu).

OyHKIMSA MOKET BBI3BIBATHCH JIMOO KOTJIa CUHXPOHHBIN cOOp He 3alryiieH, Jubo mpu
3aIyIIIeHHOM cOOpe JTAHHBIX, eCJIM CHHXPOHHBIN BBHIBOJ 110 3ToMy KaHasy [TATl we pas-
peIlleH.

OyHKIMS He paboTaeT B caydae, €cad MOAYTb HAXOAWTCHA B OXKHJIAHUU BHEITHErO
VCJIOBHUS JIJIsl 3aIlyCKa CHHXPOHHOTO BBOJa (ObLia BbI3BaHa X502_StreamsStart () mpu
BHEITHeH CHHXPOHU3AINE CTapTa, HO CaM CHIHAJ 3allyCKa eIle He BO3HUK).

ITapameTpsr:

hnd — Omnmucarenb Momys.

ch — Howmep kanama ITATT (n3 t_x502_dac_ch).

data — BriBoaumoe 3unadenne ua [TAIT (B Komax uin BOJbTAX )
flags — ®narm u3 t_x502_dacout_flags.

Bosspamiaemoe 3HaueHUeE:
Koz omubku.
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4.3.5.2 AcCuHXPOHHBIII BBIBOJ JIJAHHBIX HA MU(POBBLIE BHIXOBI

®opmat: int32_t X502_AsyncOutDig (t_x502_hnd hnd, uint32_t val,
uint32_t msk)

Onucanme:

OyYHKIMS BRIBOIUT YKa3aHHOE 3HAUYEeHNE HA MUMPOBBIE BBIXOILI MOy Is1. Popmar 3Ha-
yenus anajgoruden X602_PrepareData() - B muammux 16 6urax yKasbiBaeTcsd BbIBOJIH-
MOe 3HaueHue, a B crapiinue - dbJarn (¢ TOMOIIBI KOTOPBIX MOYKHO TEePEBECTH OJHY U3
[OJIOBUH B TPEThe COCTOSIHUE).

OYHKIMS MOYKeT BBI3BIBATHCS JINOO KOTIa CAHXPOHHBIN cOOp He 3aIlyIeH, JuOo Mpu
3AMyIIEHHOM cOOpe JAHHBIX, eCJIU CAHXPOHHBIN BBIBOJ MO TMUMPOBLIM JHHUAM He Pa3-
peleH.

MoxkHO nCIIOB30BATH MACKY, 9TOOBI BBIBECTH TOJBKO HA YACTh BBIBOJOB, OCTABUB
OCTaJbHbIE HEU3MEHHBIMU, OJTHAKO CJIeyeT yIecTh, 9YTO MOCTe OTKPBITHAS CBI3H C MOJLY-
JleM HeoOXOIMMO cIlepBa ¢eIaTh BBIBOJ HA BCe JIMHUH, TIOCTE Yero yzKe MOXKHO HCIOJIb-
30BaTh MACKy MPH MOCJETYIONINX BBI30BAX.

QOyukmnus He paboTaeT B CAydae, €CJAU MOJY/Ib HAXOAWTCS B OXKHJIAHUU BHEITHErO
YCJIOBHS JIJisl 3aIyCKa CHHXPOHHOrO BBOJa (Oblia Bb3BaHa X502_StreamsStart () mpum
BHEITHeH CHHXPOHU3AINK CTapTa, HO CaM CHTHAJ 3alyCKa ellle He BO3HUK).

ITapameTpsr:

hnd — Omnucarens Momyid.

val — Muaamrast moJIoBHHA - BBIBOJIMMOE 3HadeHue, crapiuas - dJarn u3 t_x502_
digout_word_flags.

msk — Macka - ykazannbie B Macke OUThbl He Oy/IyT U3MEHATHC C HPEJIblIYIIEro Bbi-
BEJIEHHOTO COCTOsIHUsI (PACIPOCTPAHSIETCS] U HA CTAPIIYIO MOJIOBUHY val).

Bo3sspariaemoe 3HaYeHU!E:
Kon ommbxku.
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4.3.5.3 AcuHXpOHHBII BBOJ 3HaUeHUll ¢ MU(PPOBLIX BXOO0B

®opmat: int32_t X502_AsyncInDig (t_x502_hnd hnd, uint32_t *din)

Onucanue:

QOYHKIAA CYATBIBAET TeKyllee 3HadeHue IuPOBLIX BX0I0B. [Ipm 3TOM CcHHXpOH-
HBIE  cO0p MUGPOBBIX BXOJOB HE JOJXKeH ObITh 3amylleH (He pas3pelieH MOTOK
X502_STREAM_DIN).

Tak kak momyan E-502/1.-502 He moIiep:KUBAOT anmapaTHo acCHHXPOHHBIH BBOJ, TO
ecJIM Ha MOMEHT BBI30Ba 3TOil (DYHKIMH He 3aImylieH CUHXPOHHBIA BBOJ/BBIBOJ, C IIO-
Motibio X5602_StreamsStart (), To ganHasg HYHKIHA HA BpeMs BBIIOJHEHUS 3aIyCKaeT
CHHXPOHHBII cOOp M OCTAHABIMBAET €0 KaK TOJLKO OVIET MOJYYeHO OJHO HOBOE 3Ha-
yenue 1mudPoOBbIX BXOJOB, g Mojyseit K16 storo ne Tpedyercs.

s mopynsa E16 17 6ut - cocrosamne xomga INT, 18 6ur - TRIG

Oyukinug He paboTaeT B cjydae, €CJH MOJY/Ib HAXOJUTCA B OXKHJIAHUK BHEIIHEIO
VCJIOBHUS JIJTsl 3aIlyCKa CHHXPOHHOTO BBOJa (Oblia BbI3BaHa X502_StreamsStart() mpu
BHEIHEH CHHXPOHU3AINH CTAPTa, HO CAM CUTHAJ 3aIyCKa elle He BO3HUK).

ITapameTpsr:

hnd — Omnwucarenb Momyss.

din — IIpu ycnermmHoM BBIIOJIHEHUH B 9TOH IEePEMEHHON BO3BPAIIAETCS TEKYIIee COCTO-
guue MudpoBbIX BX00B. /lelictBuTenbubl Muaaamue 18 dut, crapiie 14 - pezeps.
YacTtp OMTOB IpH 5TOM OObEeIUHEHBbI C JIMHUIMHU CHHXPOHH3AIMHU, IPH ITOM 3TO
o0be/IMHEHNE 3aBUCUT OT Tuia Momayd. llogpoOHee onmcaHo B pa3zene ¢ pa3jm-
qyuamu Moaysreir E-502 u L-502. PesepBHble OWUTBI MOTYT OBITH WCIOTB30BAHBI B
MOCJIEIY IOIIIX BEPCUSIX, HE CJIEYeT CIUTATh, 9TO OHU BCEr/a OY/IyT PaBHBI HYJIO!

Bo3sparmiaemoe 3HaYeHUIE:
Koxa omubku.
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4.3.5.4 AcuHxpoHHBII BBOA onHoro Kajapa AIIII

®opmat: int32_t X502_AsyncGetAdcFrame (t_x502_hnd hnd, uint32_t flags,
uint32_t tout, double *data)

Onucanune:

OyHKHSI MPOU3BOIUT OJHOKPATHBLIA BBOJ KajJpa B COOTBETCTBUHU C 3apaHee ycTa-
HOBJIEHHO# Jiorndeckoii Tabauneii. HYacrora coopa AIIIl coorBercrByeT wacrTore, ycra-
HOBJIEHHOH ¢ momotibio X502_SetAdcFreq(). Yacrora cieioBanus KaJipoB 3HAYCHUS
me uMeer. CaM KaJp BBOJUTCHA CHHXPOHHO, HO IIPU IOCJIEIOBATEIbHOM BbI3oBe X502_
AsyncGetAdcFrame () 1/1d u3MepeHUs HECKOJBKIX KaIPOB 3a/IePyKKa MEYKTY STUMHU KaI-
paMu He oIpejeieHa.

Qyuknuss TaK ke BbojHgeT 00paborky upuHATbX ganabix Al  ana-
goruano  X502_ProcessAdcData(), um mnpunumaer wnHabop ¢aaroB, aHaJOrHIHbBIN
X502_ProcessAdcData().

g paborsl 310 (DYHKIMN He I0JKEeH ObITh pasperned cuHXpOoHHBIH BBOA ALIII 1
nppOBBLIX JTUHHIA.

Tak kak armapaTHO aCUMHXPOHHBIII BBOJ, B IJIaT€ OTCYTCTBYET, TO 3Ta (DYHKIUA B
caydae He 3alyIMeHHOTO MOTOKA 3aIyCKaeT ero BHyTpu cebsl, TPUHUMAET OJUH KaJp
JIAHHBIX ¥ T0CJIe 3TOTO OCTAHABJIWBAET CHHXPOHHBINH cOOP.

ITapameTpsr:

hnd — Omnucarens Momyid.

flags — @narm u3 t_x502 proc_flags

tout — TaiimayT Ha BbIOJHEHHE (DYHKIIUA B MC

data — Maccus, B KOTOpOM B cjiydae yciexa OyayT Bo3Bpaiienbl orcaerst Kaapa AT
Jlonzken OBITH pa3MepoM, JOCTATOYHBIM J/Is XpaHeHus orcuyeroB Tuma double B
KOJIMYECTBE, PABHOM KOJIMYECTBY YCTAHOBJIEHHBIX JIOTMIECKUX KAHAJIOB B yIIPaB-
sarotreit radbsme AL

Bozspamiaemoe 3HaveHUe:
Kon ommbxku.
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4.3.6 ODyHKOUM g pabOThl C CHHXPOHHBIM TOTOKOBBIM BBOJIOM-
BBIBO/IOM

4.3.6.1 Paspemenne CHHXPOHHBIX IIOTOKOB HA BBO/J/BBIBOJ,

®opmar: int32_t X502_StreamsEnable (t_x502_hnd hnd, uint32_t streams)
Onucanwne:

DyHKIUsS paspelniaer mpueM,/nepeiady JJisi YKa3aHHBIX MOTOKOB He ykasaHHBIE MMO-
TOKH COXPAHSIOT CBOE Pa3pelleHHoe HJIH 3alperieHHoe coctosune. MoxKeT BBI3BIBATHCS
kak Jo X502_Configure (), tak u nocse. Pazpeniennble IOTOKHM yCTAHABIMBAIOTCS KaK
LIpaBUIO J0 BbI3oBa X502_StreamsStart ().

HpI/I KeJIaHUH B HEKOTOPBIX CUTYalluAX MOZKHO U3MEHATH COCTaB pa3pelIeHHbIX ITOTO-
KOB BO BpeMs 3allyIIeHHOro cOopa JaHHBIX, OJHAKO €CJIU 9TU MOTOKU CUJIBHO pa3iuda-
I0TCSL B 9aCTOTE, TO PACCUUTAHHBIE OUOJIHOTEKOU 3HaYeHus Oydepa U Iara npepblBaHnus
MOTYT He TOJXOJUTH JJisi U3MEHUBIIUXCs 3HadeHuii (cM. Pasmep 6ybepa um mar s
CUHXDOHHOTO pexuMa )

ITapameTpsr:

hnd — Omnwucarenb Momys.

streams — Habop dsraros t_x502_streams, yKa3bIBaIOIINX, KaAKNE MOTOKH JIOJIYKHBI
OBITH pa3pelleHbl.

Bosspamiaemoe 3HaueHUe:
Kon ommbxku.

4.3.6.2 3ampemieHne CHHXPOHHBIX IIOTOKOB HA BBOJ,/BBIBOJ,

®opmar: int32_t X502_StreamsDisable (t_x502_hnd hnd, uint32_t streams)
Onucanwme:

OyHKIUS 3aIpelraeT mepejgady CHHXPOHHBIX JAHHBIX I YKa3aHHBIX MOTOKOB. He
YKa3aHHbIe IOTOKH COXPAHLAIOT CBOE Pa3pelleHHoe WK 3alpelneHtoe cocrosaue. OyHK-
1K, TPOTHBOIIOJIOXKHAaA 10 cMbIcay X502_StreamsEnable ().

ITapameTpsr:

hnd — Omnwucarenb Momys.

streams — Habop dJraros t_x502_streams, yKa3bIBaIOINX, KAKNE MOTOKH JIOJIZKHbI
OBITD 3aIPEIeHbI.

Bo3sspariaemoe 3HaYeHU!E:
Kon ommbxku.
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4.3.6.3 IlosyuuTrh 3HaUEeHUE, KAKNE CUHXPOHHBIE MOTOKHU Pa3penIeHbI

®opmar: int32_t X502_GetEnabledStreams (t_x502_hnd hnd, uint32_t
xstreams)

Onucanune:
OYHKIMS TO3BOJISET MOJIYUYUTH HAOOP (PI1aroB, KOTOPHIE YKA3BLIBAIOT, KAKME CHHXPOH-
HBIE TIOTOKH Ceidac pa3pereHbl.

ITapameTpsr:

hnd — Omnmucarenb Momys.

streams — Habop draros t_x502_streams, yKa3bIBalOIINX, KaKie TTOTOKHU ceifiuac pas-
PeIleHHl.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.

4.3.6.4 3amycK CHHXPOHHBIX IIOTOKOB BBOJA/BBIBOJA

®opmart: int32_t X502_StreamsStart (t_x502_hnd hnd)

Onucanwme:

DyHKIM 3al1yCKa CHHXPOHHBIX MOTOKOB JIaHHBIX. Bce CHHXPOHHBIE TOTOKH TAKTHUPY-
0TCst OT 0bIeit onopHoit YacToThl. Eciu OblI yCTaHOBJIEH BHYTPEHHUN CTapT CHHXPO-
HU3AIUU, TO CHHXPOHH3AIUs ITOTOKOB HAYHETCS IPU BBIIOJHEHUU JITaHHON (DYHKIUH,
B IIPOTUBHOM CJIydae 10 JAHHOM (DYHKIHUH MOIYJIb HepeiiieT B COCTOSHUE OXKHIAHUSA
BHEIIHErO IPU3HAKA HAYAJIbHON CUHXPOHHU3AIMY.

Tak>ke DyHKIES OCYIIECTBAsIET HHUNHAIN3ANNIO KaHagaa DMA Ha BBOJ JaHHBIX U3
mwiaThl, ecan Obi1 paszpernted moTok ATl wim cuaxpoHHOTO BBOAA NG POBBIX JTUHHIT, U
pHANHar3anuo kagaaa DMA Ha BBIBOJ, ec/ii OBbLT pas3pelneH XOTs Obl OJUH IOTOK Ha,
BBIBOJ[, HO He ObLia BbizBaHa dbyHKius X502_PreloadStart() (oaHako B 9TOM ciydae
HAYATO BBIBOJA He COBHAJET ¢ HAYAJIOM BBOJA).

ITapameTpsr:
hnd — Ouwucaresnb MomyJist.

Bo3sparniaemoe 3HaYeHUIE:
Koxa omubkn.

4.3.6.5 OcTaHOB CHUHXPOHHBIX OTOKOB BBOZA/BBIBOIA

®opmat: int32_t X502_StreamsStop (t_x502_hnd hnd)

Omnucaune:

DyYHKIUS OCTAHOBA CHHXPOHHBIX MOTOKOB BBOJA,/BBIBOJIA JAHHBIX. [loc/e BBITOIHE-
HUTIO 9TOW PYHKIHMU MOJIYJIb 3aBEpIIaeT I'eHepaluio OMOPHON YacTOThl CUHXPOHU3AIUN
(I/IJH/I HNCIIOJIB30BaTh BHEIITHIOIO qaCTOTy CI/IHXpOHI/ISaL[I/II/I) U OCTaHaBJINBaET CI/IHXpOHHyIO
nepenavy JaHHbBIX.

ITapameTpsr:
hnd — Omnucarens Momyid.

Bo3zspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.6.6 IIpoBepka, 3amyIieH U CUHXPOHHBIH BBOJ/BBIBOJ

®opmart: int32_t X502_IsRunning (t_x502_hnd hnd)

Onucanwme:

OyHKIUA IpOBEpsSeT 3alylleH JH CHHXPOHHBIA BBOJ BBIBOJ, C IIOMOIIBIO
X502_StreamsStart () mum Kakoii-1nbo BHyTpeHHe# Jorukoit B npomusku BlackFin.
Eciu cOop JaHHBIX He 3alyIleH, To (pYHKIMUS Bo3BpalmaeT omuoKy X502_ERR_STREAM_
IS_NOT_RUNNING, ec/in 3allyIiieH, TO HYJIEBOW KOJI OIIMOKU

ITapameTpsr:
hnd — Omnwucarenb MomyIs.

Bo3spariaemoe 3HaYeHUIE:
Kon ommbxkmn.

4.3.6.7 Yrenwme mamubix AIIIl u nmudpoBeIX BXOAOB U3 MOIYJIs

®opmart: int32_t X502_Recv (t_x502_hnd hnd, uint32_t #*buf, uint32_t
size, uint32_t tout)

Onucanne:

QDyHKIKS CIUTHIBAET JTAHHBIE OT MOJYJIsI, KOTOPbIE OBLIM MPUHSITHI B ITPOMEKYTOU-
Hblit 6ydep B apaiiBepe nin 6udanoreke. OYHKIUSA IPUHUMAET OTCYETHI B CIEIUAATLHOM
WHIEKCHOM hopMaTe, B KOTOPOM COAEPKUTCS WHMDOPMAIIHS, 4TO 9TO 33 JaHHbIE (3HAaUe-
aust 1ubpoBbix BxooB uin orcaersl AIIT) u gonosanrensuas undopmanus pst AT
(Homep KaHasa, peskuM). [T pazbopa NOTyYeHHBIX OTCYETOB MCIIOAL3YeTCs (DYHKIIUS
X502_ProcessData().

Ecnu B 6ydepe ceityac HaXOAUTC MEHbIIE OTCYETOB, YeM OBLIO 3aIllpOIIeH0, TO (PyHK-
nud OylIeT OXKHUJIATh MOKa MPHIAET 3aJaHHOe KOJHUYECTBO JIAHHBIX MJIM IOKA HE HCTe-
JeT yKasaHubiil rafimayT. B nociaeanem ciydae pyHKIus BO3BPATUT CTOJBKO OTCUYETOB,
CKOJIbKO ObI110 B Oydepe npu mcTedeHnn TaiimMayra.

KosmmyaecTBO rOTOBBIX I 9TE€HUS OTCYETOB B Oydepe apaiiBepa MOKHO DU JKeJTAHUN
y3HATH ¢ moMmonibio gyukun X502_GetRecvReadyCount ().

[lo Bor3oBOB X502_Recv () CHHXPOHHBIN MOTOK cOHOpa JaHHBIX JOJ2KEH OBITH Y2Ke 3a-
nyIieH ¢ moMoInbio X502_StreamsStart ().

ITapameTpsI:

hnd — Omnwucarenb Momys.

buf — Bydep, B koTopbie OyayT cOXpaHEeHbI OTCUYETHI.

size — KosmuecTBo CYUTHIBAEMBIX OTCYETOB (32-0MTHBIX CJIOB).
tout — TaiimayT Ha mpmeM JaHHBIX B MC.

Bozspamiaemoe 3HaueHUe:
Ecim < 0 - kox omubku. Ecim >= 0 - KoJIM4ecTBO CUNTAHHBIX CJIOB.
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4.3.6.8 Ilepemaga nmoTtokoBbIxX JaHHBIX IIAIl 1 mudppoBLIX BBIXOA0OB B MOIYJIb

®opmar: int32_t X502_Send (t_x502_hnd hnd, const uint32_t *buf,
uint32_t size, uint32_t tout)

Onucanme:

QOyHKIMS 3aMUCHIBACT JaHHbIe Ha Tepenady B MPOMeKYTOUHBIH Oydep, mociae dero
TH JAHHbIE OYAYT Iepejganbl B MOJY/ib. JlaHHble JOJIZKHBI OBITH B CIEIUaJbHOM (hop-
MaTe, KOTODBIH ONpeessier, 9To 310 3a JaHHble (mudposbie Bbixombl, Kanaa [TATI1
win kanaia L[ATI2). TloaroroBuTh JaHHBIE B HY:KHOM (OpMaTe MOMKHO C IIOMOIIBIO
X502_PrepareData().

Ecnu mpome:kyTounblit 0Oydep Ha mepemady 3amojHeH, TO (GpYHKIHUS OyIeT >KIaTh
[IOKA OH HE OCBODOJMTCS MM MMOKA HE MCTeYeT YKa3aHHBI TaiimayT. KomumdaecTBo cBo-
0oaHOrO MecTa B Oydepe MOXKHO IMPH KeJaHWH y3HATH € MOMOMNIBI0 (hyHKInn X502_
GetSendReadyCount ().

Bosspaimenne o3ravaeT, 9TO JaHHBble 3alUCAHBI B MPOMEXKYTOUHBIN Oydep, a He TO
YTO OHU Y2Ke JIOTIN /IO MOJYJS U BBIBE/ICHBI.

[lepe/i BbI30BOM 37101 (DyHKIMK JIOJIKHA OBbITH 3allyIlleHa IIpej3arpy3kKa JaHHbIX Ha
BBIBOJ, ¢ moMoIbio X502_PreloadStart ().

ITapameTpsr:

hnd — Omnmucarenb Momys.

buf — Bydep co cioBamu, KoTopble HEOOXOMIMO IEPeIaTh MO0
size — KosmuecTBo nepeaBaeMbiX OTCIETOB (32-GUTHBIX CJIOB).
tout — TaiimayT Ha nepenady (B Gydep JpaiiBepa) JAHHBIX B MC.

Bo3Bpamiaemoe 3HaYeHUIE:
Ecim < 0 - xox, omubku. Ecan >— 0 - KOJAHYECTBO 3alUCaHOBIX CJIOB.
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4.3.6.9 OO0paborka npuudaThIX orcueToB AIIIl oT Momyns

®opmar: int32_t X502_ProcessAdcData (t_x502_hnd hnd, const uint32_t
*xsrc, double *dest, uint32_t *size, uint32_t flags)

Onucanune:

OyHKIMSA BHIOJHSAST 00paboTKy orcueroB AlLIll, mpounTaHHBIX € MTOMOIILIO
X502_Recv(). Dyukiusg mpoBepsieT CIyzKeOHYI0 HHQOPMAIUI0 U3 BXOJIHOI'O MACCH-
Ba u mepesogut orcdersl ATl smbo B KOmBI, OO B BOIBTH (ecam ykazaH oar
X502_PROC_FLAGS_VOLT).

QYHKIHAA UCHOJIb3yeTcs, KOT/Ia He 3aIIyIIeH CHHXPOHHBINA BBOJ ¢ NHMPOBBIX JUHUNA U
orcuersl ALIIT gBISIIOTCS €IMHCTBEHHBIME TPUXOISIIME OT MOJY/Is JAHHBIMU (€C/U B
IPUHITOM HOTOKe OyyT ApyTHe JaHHbIe - TO OHH OY/IyT OTOPOIIEHDI ).

Ecnan 3amyimen CMHXPOHHBIH BBOA ¢ MuPOBBIX JUHUIL, TO CJEAyeT WCIOIb30BATDH
X502_ProcessData(), koTropas BbLAe/AgeT JaHHBbIE ¢ NU(POBLIX JHHUNA B OTAEJIbHBIN
MaCCHB.

ITapameTrpsi:

hnd — Omnwucarenb Momys.

src — BxomHoit MaccuB 0TCUeTOB, MPUHATHIX ¢ TOMOIILI0 X502_Recv ().

dest — MaccuB, B KOTOpBIH OyAyT cOXpaHeHbl nmpeodpasoBarubie jpanabie or AILIIT.

size — Ha Bxo/e - KOIM4eCcTBO CJIOB B MACCUBE SI'C, HA BBIXOJE - KOJIMYECTBO COXPAHEH-
HBIX [Ipeo0Opa30BaHHBIX 3HAYeHUl B Maccupe dest

flags — Habop daros n3 t_x502_proc_flags

Bo3zspamiaemoe 3HaueHUe:
Koa omubku.
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4.3.6.10 OOpaboTka IPUHATHIX OT MOZYJIS JAHHBIX

®opmar: int32_t X502_ProcessData (t_x502_hnd hnd, const uint32_t #*src,
uint32_t size, uint32_t flags, double *adc_data, uint32_t
xadc_data_size, uint32_t *din_data, uint32_t *din_data_size)

Onucanme:

OyHKIUA BHITOAHAET 00pabOTKY JAHHBIX, TPOYUTAHHBLIX ¢ OMOIILI0 X502_Recv ().
OyHKIKSA NPoBepsaeT CIyzKeOHYI0 nH(MOPMAIHMIO U3 BXOJIHOTO MacCuBa, pa3duBaeT JaH-
Hble Ha JBa MaccuBa - janubie o ALlLL koropsie nepesojgrcs B Tuil double, u jamube
OT CHHXPOHHOTO TH(MPOBOTO BBOJIA.

Hammbie or AL Tak ke MOryT OBITH ITepeBeIeHbl B BOILTHL. [Ipu 3Tom manubie ALTIT
HPUXOJAT OT MOJYJS YK€ OTKAJUOPOBAHHBIMU C HOMOIIBIO KaJUOPOBOYHBIX KO3 Pu-
IMEeHTOB, TaK KaK KaJInOPOBKA BbITOHSAeTCs annaparao. Ecan namaeie AT me mepe-
BOJLATCsI B BOJIBTBL U IIPH 5TOM He OBLIKM H3MEHEeHbI 3aBOJCKHE KAJIHOPOBOIHbIE KO3 DU-
IIUEHTDBI, TO Bo3Bpallennoe 3navyenue papuoe X502_ADC_SCALE_CODE_MAX cooTBeTCTBYeT
HAIPSKEHWIO PABHOMY MAaKCHMAJIbHOMY /I UCTIOJIB3YEMOTO INaNa30Ha.

Kpowme Toro, dbyukius pazbupaer coobIeHus, nepejaBaeMbie B IOTOKE JaHHbIX (Ha-
upumep, coobierne o nepenojauernn Gydepa).

ITapameTpsr:

hnd — Omnmucarenb Momys.

src — BxomHoit MaccuB 0TCYeTOB, IPUHATHIN ¢ moMoIibio X502_Recv ().

size — KomnuecTBo orcueroB (32-GHTHBIX CJIOB) B MACCHBE SIC.

flags — Habop dmaros n3 t_x502_proc_flags, ynmpaBisonuxX TOBeJeHHeM (DYHKINN.
MozkeT OBbITH YyKa3aHO HECKOJILKO (bJiaroB depes Jsiorundeckoe “MJII".

adc__data — Maccus, B kKoTopHhiit Oy/ayT coxpanens panubie oT AIITI, mpeobpasosan-
HbIEe B COOTBETCTBUN ¢ yKazanubiMu (pjaramu. Moxker 6prts NULL, ecin He Hyx)-
HO coxpaHsTh Aanubie or AL (torma ade data size poszken 6biTh Tozke NULL,
WK B TlepeMeHHON mepenan pasmep 0).

adc_data size — Ha Bxoge B JganHoM mnapaMmerpe Iepejaercda pesmep Oyde-
pa adc_data. Ecim gammeix or AIIIl Bo BxommoM wmaccuse Oyzer Oousibiiie
adc_data_size, To B adc__data Oyaer coxpaneno Toqbko nepsbie adc data_ size
orc4yeToB. Ha BBIXOJIe K YCIENTHOM 3aBepllieHHH (PYHKIIMU B JIAHHYIO IepeMeH-
HYIO 3allMCBIBAETCS KOJIUIECTBO CcoXpaHHBIX orcueToB AlIll. Ykasarenp mMoxker
op1Th paBen NULL, eciu adc _data = NULL

din _data — Maccus, B KoTOpPBIil OyayT COXpaHEHB OTYETHI C CHHXPOHHOTO ImdpO-
BOTO BBOja. Kark0e CJI0BO COOTBETCTBYIOT COCTOSAHUIO BCEX TU(POBHIX BXOJIOB B
dopmare, onncanrom B dbyHKun X502_AsyncInDig().

din data size — Amanormuno mapamerpy adc_data_ size B 3ToM mapameTpe nepe/ia-
eTcs pazMmep Oydepa din__data B orcueTax, a Ha BBIXOJE COXPAHACTCA KOJIUIECTBO
peajbHO COXpaHEHHBIX OTCYeTOB 1UdpoBoro BBoga. Moxker Obitb NULL, ecsn

din _data = NULL.

Bo3sspariaemoe 3HaYeHU!E:
Kon ommbxku.
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4.3.6.11 OOpaboTKa TPUHATHIX OT MOAYJId JAHHBIX C MOJb30BATEIBCKUMMU JIaH-
HBIMU

®opmart: int32_t X502_ProcessDataWithUserExt (t_x502_hnd hnd, const
uint32_t *src, uint32_t size, uint32_t flags, double *adc_data, uint32_t
*adc_data_size, uint32_t *din_data, uint32_t *din_data_size, uint32_t
*usr_data, uint32_t *usr_data_size)

Onucanune:

Oyuknug anajgorudna X502_ProcessData(), HO MO3BOJIsSIET TAKZKE BBIIEJIUTD I101H30-
BaTE/bCKHE JAHHBIE U3 MOTOKA. 110/1b30BaTE/IbCKUME JIAHHBIMI CIUTAIOTCSI BCE OTCYETHI,
koTopbie He sisitorcs ganabivu AT, narasivu g poBOro BBOA Wil COODIIEHUSIMIA.
[Tonb3oBaTENLCKIE JAHHBIE CKIAIBIBAIOTCS 0€3 n3MeHeHnii B MaccuB usr_data (ecsm oH
He paBeH HyJ0). lanHas GyHKIUS OpejHA3HAYEHA B HEPBYIO OYePeb JJIs MPOrPaM-
MHCTOB, KOTOpBIe OYJIyT HCIOIB30BATh MOIWMUINPOBAHHYIO TPOINIMBKY CUTHAJBHOTO
nponeccopa BlackFin.

ITapameTpsI:

hnd — Omuwucarenb MOmyJIst.

src — BxomHoil MaccuB 0TCYETOB, NPUHATHINA ¢ TToMOITbI0 X502_Recv ().

size — KosmuaectBo orcueros (32-OMTHBIX CJIOB) B MaCCHBE SIC.

flags — Habop daaros n3 t_x502_proc_flags.

adc data — Maccus, B koropsli Oyayr coxpamensl ganuele or ALl (cm.
X502_ProcessData()).

adc data size — cm. X502_ProcessData()

din _data — Maccus, B KOTOpHBIit Oy/IyT COXpaHEHE OTYETH ¢ CHHXPOHHOTO IMI(pPOBOTO
BBoga. Cm. X502_ProcessData().

din data size — cm. X502_ProcessData().

usr _data — Maccus, B KoTOpbI#l OyJIyT coXpaHeHBI IOJL30BaTe/lLCKUe JaHHBIE 0e3
u3MeHenus ux ¢popmara.

usr _data size — B srom mapamerpe nmepeaercs pasmep Oydepa usr_data a na BoI-
XO7Ie COXPaHIeTCs KOJUIeCTBO PeaTbHO COXPAHEHHBIX OTCYETOB MOTb30BATEThCKIX
nanabiX. Moxker 6piTh NULL Tos1BKO ecam usr_data = NULL.

Bo3zspamiaemoe 3HaueHUe:
Kox omubku.
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4.3.6.12 TloaroroBka JaHHBIX AJs BBIBOJAA B MOIYJIb

®opmat: int32_t X502_PrepareData (t_x502_hnd hnd, const double *dacl,
const double *dac2, const uint32_t *digout, uint32_t size, int32_t
flags, uint32_t *out_buf)

Onucanne:

OyHKIUA NPUHUMAET JaHHbIE U3 TPEX MACCHBOB - JIAHHBIC HA IU(POBbIE BLIXOLI,
orcueTsl iepBoro u Broporo kauaJsa [[ATl. B kagecTBe maccuBa MOKeT OBITH MEpeIaH
HYJIEBO# yKa3aTe/ b, €C/IM JAHHbIE U3 9TOI'0 KCTOYHUKA He TpedbyoTcd. Bee ucnonb3yembre
MAaCCHUBBI JIOJIZKHBI OBITH OJMHAKOBOI'O pa3Mepa U (PYHKIUS WX PABHOMEPHO IepEeMeIln-
BaeT B OOIIMi MOTOK, Ipeobpa3yst B HYKHBIH /I MOIYJsI (pbopMart.

Boixoamoii Maccup jo/zKeH Oyaer copepzkarh n¥size orcueTos, rae n - KOJIMYeCTBO
HCIOJIb3YeMBbIX BXOJAHBIX MaccuBoB (0T 1 110 3).

BHaveHns MuQPOBLIX BBIXOJIOB MPEJICTABIAIOT co00it 32-OuTHBIE Cc/I0Ba, MJtamne 16-
OUT KOTOPBIX ONPeJIeNISIOT 3HaUeHNs BBIBOJOB, a cTapiine - ¢gpuarn u3 t_x502_digout_
word_flags, KOTOpBIE MOTYT HCIOJIB30BATHCS B YACTHOCTH JIJIsl TIEPEeBOJA OTHOM (miin
06erx) U3 HOJIOBUH BBIBOJIOB B TPETHE COCTOSHHUE.

B xadectre 3uauennii [TATl moryT ncmob30BaThCa KaK KOIBI, TaK U BOJIBTHI, B 3a-
BHCUMOCTHU OT MEPEJIAaHHbIX (DJIATOB, U K BBIBOJUMBIM 3HAYEHHUSAM MOTYT OBITH TpPUMe-
HEHBbI KaJauOpoBoUYHbIe KodhduiuenTtsl. Ecin ucnonas3yiores koasl LIAIL ¢ BkaoueHHOM
KaJuOpoBKOit, To Koa X502_DAC_SCALE_CODE_MAX ompejeisieT KoJ, COOTBETCTBYIONTUM
+5V.

ITapameTpsr:

hnd — Omuwucarenb MOmyJIst.

dacl — Bxoanoit maccus orcueron mepBoro kauaaa [TATl win NULL, eciin He ncto/ib-
3yeTcs.

dac2 — Bxoxnoit maccup orcdyeToB Broporo Kanajaa IIAII min NULL, ecin He UCIIOIB-
3yeTcd.

digout — Bxoamnoit maccun co 3nadenusimu nudposbix BuiBogoB wian NULL, eciu ne
HCTIOJIB3YEeTCS.

size — Pa3mep kaxk10r0 M3 UCHOJIB3YEMBIX BXOIHBIX MAaCCHBOB.

flags — ®naru, ynpassgaioniue padboroit dpyrknun, n3 t_x502_dacout_flags.

out buf — Brixogunoit MaccuB, B KOTODBHIH OyJlyT coxpaHeHbl cOpMHUPOBAHHBIE OT-
cuersl. JlokeH GBITH pasMepa n*size (n - KOTUUYECTBO UCIOTIB3YEMbBIX BXOIHBIX
MAacCCHBOB)

Bo3spartiaemoe 3HaYeHUIE:
Kon ommubxku.
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4.3.6.13 Tloaxy4YuTh KOJUYIECTBO OTCUYETOB B Oydepe moTOKa Ha BBOJ

®opmat: int32_t X502_GetRecvReadyCount (t_x502_hnd hnd, uint32_t
*xrdy_cnt)

Onucanune:

QOYHKIMS BO3BPAIIAET KOJIHIECTBO OTCYETOB, KOTOPHIE ObLIN MPUHATEHL U3 MOIY/IS BO
BHYTpeHHHI Oydep 1 roToBbI 11 cauTbhiBanus ¢ moMoIbio X5602_Recv (). To ecTb eciiu B
X502_Recv () mepejarh 3HaUeHHE, KOTOPOE BepHYyJa jgaHHast GyHkius, 70 X602_Recv ()
BEpHET 3TO KOJMYECTBO JAHHBIX 0e3 oXuTaHus (Tak Kak oHH yzke B Oydepe). IIpu
pabore o Ethernet nanmas ¢yHKIHsS Bo3BpaliaeT KOPPEKTHOE 3HAYEHUE TOJIBKO I

OC Windows.

ITapameTpsr:
hnd — Omnwucarenb Momys.
rdy cnt — KosimdecTBo roToBbIX K PpHEMY OTCYETOB.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.6.14 Iloayuutps pa3mep cBoOOAHOro Mecta B 6ydepe moToKa Ha BBIBO

®opmMmart: int32_t X502_GetSendReadyCount (t_x502_hnd hnd, uint32_t
*xrdy_cnt)

Onucanwme:

DyHKIHI BO3BPAIIAET KOJHIECTBO OTCIETOB, COOTBETCTBYIONIEE CBOOOIHOMY MECTY B
Oydepe Ha epeaady B MOLY/Ib. DTO KOJIUIECTBO OTCIETOB TaPAHTHPOBAHHO MOYKET OBITH
nepeiano ¢ nomomibio X502_Send () 6e3 oxupanus. JlanHasg pyHKIUS He peaan30BaHa
npu pabore 1o unTepdeiicy Ethernet (TCP).

ITapameTrpsr:

hnd — Omnwucarenb Momys.

rdy cnt — Kosmuecrso ¢j10B, KOTOPOMY COOTBETICTBYeT cBOOOAHOE MecTo B Oydepe Ha
mepesady.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxku.
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4.3.6.15 TloxyuuTh HOMEP CJIEIYIOIIETO OXKMaaeMoro Jorndeckoro kanaaa ATIIT
aJist 06paboTkm;

®opmat: int32_t X502_GetNextExpectedLchNum (t_x502_hnd hnd, uint32_t
*1ch)
Onmucaunmne:

Oyuknuss  Bo3Bpamaer Homep Jormdeckoro kanasia  Allll, koropwrit  mos-
KeH ObITh 00paboTaH TepBBIM NOpH  CJeyiomeM Bbi3oBe X502_ProcessData()/
X502_ProcessAdcData() B ciaydae, eciu IHOTOK JIaHHBIX HEIIPEPBIBEH.

[To cyTm, 9T0 HOMEDP JIOTHYECKOTO KaHaJja, CAeAYIOMN 3a JOTHIeCKIM KAHAJIOM I10-
caeanero obopaborannoro ;1o droro orcuera ALIIL. MoxkeT OBITH HCIOJB30BAHO TPH
00paboTke OJIOKOB JIAHHBIX HE KPATHBIX IIEJOMY KOJHYECTBY KaJpoB. Kciaum mnepen
X502_ProcessData() BbI3BIBATH JIAHHYIO (DYHKIUIO, TO OHA BEPHET HOMED JOTHYECKO-
ro KaHaja, coorBeTcTByomuii meppomy orcuery AIIIL, obpaboTaHHOMY ITOC/IEIYONAM
BbI30BOM X502_ProcessData().

Hanpumep, ectn ycranoBaeHo 7 JJOTHYecKUX KaHasoB, a B X502_ProcessData() me-
peJiaHo Jiuist 00pabOTKU KpaTHOe 7 KOJIMYeCTBO OTCIYETOB, TO Mocjae/yonuit Bbi3oB X502 _
GetNextExpectedLchNum() BeprHer HOMep KaHaja paBHBIA 0 (Tak Kak 06paboTaHO Iie-
JIOe YUCA0 KaJIpOB W OXKHUAAETCs CHOBA Hadalao Kajapa). Eciam B X502_ProcessData()
nepegan mMaccuB ¢ 7*n + 5 orcueramu AIIIl, To caeayomuM OXKHIAEMBIM KAHAIOM
Oyzaer Jormdeckuii kanaJa ¢ HomepoM 5 (o6pabGoranbl kanaasl 0,1,2,3.4 U3 HEMOJHOTO
Ka/IPa).

ITapameTpsr:
hnd — Omuwucarenb MOmyJIst.
Ich — Howmep sormveckoro xanasna (HaduHas ¢ HyJIs).

Bo3sspariaemoe 3HaYeHU!E:
Kon ommbxku.

4.3.6.16 Havajo moaAroToBKn BBIBOAA CHHXPOHHBIX JAaHHBIX

®opmart: int32_t X502_PreloadStart (t_x502_hnd hnd)
Onucanmne:

OyHKIMS JT0IKHA BBI3BIBATHCS MEPE/I HAYAJIOM IIPeI3arpy3Ku MOTOKOBBIX CHHXPOH-
HBIX JAHHBIX HA BBIBOJ. Jlyisi HAadaja BBIIAYN CHHXPOHHBIX JAHHBIX OJIHOBPEMEHHO C
HAYaJI0M CHHXPOHHOI'O BBOJIA, K MOMEHTY HadaJja cOOpa 9acTb JAHHBIX JOJKHA OBITH
yIKe 3arpyzkKeHa B MOJIYJb JI0 BbizoBa X502_StreamsStart ().

Hawrast GyHKIMSI MHATHATAAPYET KaHAJT 0OMeHA Ha mepenady JAHHBIX Ha BBIBOJ.
[Tocste BeI30BA 3T0M (DYyHKIME MOYXKHO 3arpy3uTh 9aCTh JAHHBIX HA BBIBOJ C MOMOIIHIO
X502_Send ().

ITapameTpsr:
hnd — Omnwucarenb Momys.

Bo3sBpariaemoe 3HaYeHU!E:
Kon ommbxku.
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4.3.6.17 HauaJjio 3arpy3Ku NuUKJINIECKOTr0 CUTHAJIA HA BBIBOJ

®opmat: int32_t X502_0utCyclelLoadStart (t_x502_hnd hnd, uint32_t size)

Onucanue:

[To BBI3OBY 9T0i DyHKIMY B ApaiiBepe (1as L502) nin B maMsTi KOHTPOJLIEPA MOJLYJIsI
(st E502) BbiesisieTcst MeCTO TOJ, IUKInYecKuit 6ydep Ha BBIBOJ. [{0KHA BHI3HIBATH-
csl TIepe/i 3arpy3Koil MUKJIMIeCKUX JIAHHBIX C moMoIibio X502_Send ().

JI71s1 yCHenHoro BHITIOTHeHUsT JOJIZKeH ObiTh ¢BOOOIHBI Oydep (Hcnonb3yercs nBoii-
Has Oydepusanus) - T.e. GYHKIMs He MOXKeT ObITh BBI3BAHA CPA3Y MOCJE MPEIBIAYIIErO
X502_0utCycleSetup(). Kpome Toro He momzKeH ObLT OBITH HCIOJIB30BAH MOTOKOBBIM
BBIBO/I.

Jlng L-502 pazmep makcuMmasbHbIfl pasmep Oydepa onpeaesiercss TOJIbKO pa3MepoM,
KOTOPBIi ITO3BOJIAET BBIAEJINTH CUCTEMa Ha yposHe gpaiiBepa. /Lns E-502 pasmep orpa-
HAYEH MaMAThI0O BCTPOEHHOTO KOHTpoJLiepa. [logpobHee cMOTpH B ONKUCAHUU pPa3IUYINM
E-502 u L-502.

ITapameTrpsi:

hnd — Omnwucarenb Momys.

size — KosmmaecTBO OTCYETOB B BHIBOJMMOM IMUKJIMYECKOM CUTHAJIE CYMMAapPHO JIJIsT BCEX
HCIIOJIb3YEMbBIX KaHaJIOB BbIBO/A.

Bo3sparmniaemoe 3HaYeHUIE:
Koxa omubkn.

4.3.6.18 YcraHoBKa paHee 3arpy>KE€HHOI'0 HUKJINYECKOrO CUTHAJA HA BBIBOJ,

®opmat: int32_t X502_0utCycleSetup (t_x502_hnd hnd, uint32_t flags)

Onucanune:

[To BbI3OBY 9T0M (DyHKIUHU paHee 3arpyzKeHHbIH MuK/ndecKuii Oydep cTaHoBUTCS aK-
TUBHBIM. EC/IM CHHXDOHHBIH BBOJ-BBIBOJ 3amytieH (depe3 X502_StreamsStart()), To
o 3Toi (GyHKIUN curHaJ Oy/1eT BBIIABATHLCS HA BBIXOJ, WHAYE BHIIAaYa HAYHETCS TPU
3allyCKe CHHXPOHHOI'O BBOJIA-BBIBOJIA.

Ecau 10 3TOTO0 y2Ke BBIBOMMICS IUKJIMIECKHH CUTHAJ, TO CMeHa Ha HOBBIM MPOW30ii1eT
B KOHIIe IUKJIa MpeJbIayInero curuaasia, ecan He ykaszan ¢guar X602_0UT_CYCLE_FLAGS_
FORCE.

Ecan ne ykazan durar X502_0UT_CYCLE_FLAGS_WAIT_DONE, 10 dpyHKIIHS TOJHKO Jia-
eT KOMaH/Iy Ha YCTAHOBKY CUTHAJIA, HE OXKH/asd HENOCPEICTBEHHON CMeHbI CUTHAJIA WJIH
3arpy3KH CUTHaJa. B dacTHOCTH 11 OMHOBPEMEHHOTO 3allycKa CHHXPOHHOTO BBOJA H
BBIBOJIa HEOOXOIUMO CIeIaTh 3arpy3Ky MepBOro MUKJIMIeCKOTrO CUTHAIA ¢ TaHHBIM (hJia-
rOM, 9TOOBI TAPAHTUPOBATH, YTO CUT'HAJ MOJTHOCTHIO 3arPY?KEeH K MOMEHTY 3aILyCKa, CHH-
XPOHHOT'O BBO/Ia-BhIBO/Ia uepe3 X502_StreamsStart ().

Jlannast ¢yHKIUS J0/KHA OBITh BBI3BAHA TOJBKO TOCJe BbI3oBa X502_
OutCyclelLoadStart() m 3arpy3ku YyKa3aHHOTO B Hell KOJIWYECTBA OTCYETOB B Oy-

dep!

ITapameTpsr:
hnd — Omnwucarenb Momyss.
flags — ®uaru u3 t_x502_out_cycle_flags.

Bo3sparmniaemoe 3HaYeHUE:
Kox omubkn.
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4.3.6.19 OcrTaHoOB BBIBOJA IMNKJNYECKOT'O0 CUTHAJIA

®opmart: int32_t X502_0utCycleStop (t_x502_hnd hnd, uint32_t flags)

Onucanune:

[To BBI3OBY 3TO0#l (DYHKIUU IIPEKPAIACTCH BbIa4a paHee YCTaAHOBJIEHHOI'O ITUKJINYe-
cKoTo curnaJa ¢ nmomoripio X502_0utCycleSetup (). OcranoBKa OCYIIECTBIISIETCS MOCTE
BBIJIAYU TIOCJIEJIHETO OTCUETa B IE€PHUOJie, UTO IIO3BOJISET 3HATH KaKue 3HAYeHHs OCTa-
HYTCsI Ha BBIXOJIAX.

[Ipu BBI30BE Ke X502_StreamsStop () (WM OpU 3aPEIIEHNH BCEX MOTOKOB HA BBIBOJ
gepe3 X502_StreamsDisable()) OCTAHOB BCEX MOTOKOB IPOMCXOIUT CPa3y M TOYHAS
TOYKA OCTAHOBA HEU3BECTHA.

[Ipu 3TOM HEOOXOJMMO YYUTBHIBATH, YTO caMa (PYHKIHUS 110 YMOJIYAHHUIO TOJHKO
JleaeT 3alpoc Ha OCTAHOB, a PeaJbHO OCTAHOB IPOM30MIeT Mo37Ke. Hcam BHI3BATH
X502_StreamsStop() [0 3aBeplleHWs] OCTAHOBA, TO MOCJEIHUNH OTCUET OyIeT Heu3Be-
CTeH, T.e. HGO6XOILHMO A02KAaThbCA 3aBeplleHrud OCTaHOBa, AJId Yero MOXKET HallpuMep
ObITh ucHoab3oBan (gyar X502_0UT_CYCLE_FLAGS_WAIT_DONE.

ITapameTpsr:
hnd — Omnwucarenb Momys.
flags — ®narm u3 t_x502_out_cycle_flags.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.6.20 TIIpoBepka, 3aBepiieHa Ji1 yCTAHOBKA MJIA OCTAHOB ITUKJINYECKOTO CHUT-
HaJIa

®opmart: int32_t X502_0utCycleCheckSetupDone (t_x502_hnd hnd, uint32_t
*done)
Onucanne:

OyHKIUS TPORBEPSIET, 3aBEPIEHA JIN YCTAHOBKA MUKJIMIECKOT0 CUT'HAJIA TTOCJIe BHI30BA
X502_0OutCycleSetup() mim 3aBepllieHa JTU OCTAHOBKA TeHEPANUU IUKJIUIECKOTO CHUT-
HaJa nocse BbizoBa X502_0utCycleStop(). [lo cBoemy HazHauenuto aHagoTwIHA JIary
X502_0UT_CYCLE_FLAGS_WAIT_DONE B onucaHHbBIX Bbllll€ (DYHKIIMSAX, HO IO3BOJISIET Bbi-
HOJIHUTH OKHUJIAHIE BPYUYHYIO (¢ IPOBEPKON JPYTUX YCJIOBHIA).

OyukIug A0CTyTHA B OUOIMOTEKH, HauYWHas ¢ Bepcuu 1.1.2, mpu 3TOM i pabOThI
dyuxnun Heobxoauma Bepcus npomubBku ARM me mmke 1.0.2 mra moxyns E-502 nin
Bepcus Apaiiepa He Huxke 1.0.9 qug L-502. B otyimane ot dutara, ecyiu JaHHbIE YCIOBUSA
HE BBILIOJHLIOTCH, TO PyHKIUA gBHO BepHeT omundky X502_ERR_NOT_SUP_BY_FIRMWARE
njm X502_ERR_NOT_SUP_BY_DRIVER.

Oxxunanme 3aBEPIEHU S MOYKeT OBITH HEOOXOTUMO npu BBI30BE
X502_0utCycleSetup() npu 3arpyske IEPBOTO CUTHAJIa [0 BBI30Ba
X502_StreamsStart (), ecam Tpebyercs, 4ToOBI BbIIada HepBbIX orcueroB Ha [IAII
COBMAJA TIO BPEMEHW € MOMEHTOM 3allyCKa BBOJA, T.K. WHAUe 3arpy3Ka CUTHAJIa B

MOAYJIb MOXKET HE€ 3aBEpIIUTLCA K MOMEHTY 3allyCKa W BblJa4a CHI'HaJla HAYHETCA C
3a/1epKKoii (akTyasbHo st E502).

IIpu mocenytonux BbI3oBax X502_0utCycleSetup() A1 CMeHBI yzKe YCTAHOBJIEHHO-
IO CHTHaJa YCTAHOBKA CUWTAETCS 3aBEPINEHHOM MOocJie 3aBepIleHus] 3arpy3Ku CUTHAIA
U HeIOCPEeJICTBEHHON CMEHBI BBIJABAEMOTO CHTHAJIA. DTY MPOBEPKY MOYKHO HCIOJB30-
BaTb, YTOOBI SIBHO Y3HATH, YTO CMEHA CHT'HAJIA 3aBEPIINIACh U MOXKHO Y Ke 3arpyzKarb
CACOYIOMNN MUKJINICCKAN CATHAJI.

IIpu BeI30Be X502_0OutCycleStop() oxKumaHUe 3aBepIIeHUsS MOXKET HCIOTb30BATHCH
nepe]; Bbr3oBoM X502_StreamsStop(), urobbl ybemurcsa (eciam 310 HEOOXOAUMO), UTO
reHepanus ObLIa 3aBepilleHa UMEHHO Ha, MOCJIe/IHell TOUKe 3arpyKeHHOTO MUKJIHIEeCKOTO
CUrHaJIa.

ITapameTpsr:

hnd — Omnwucarenb Momyst.

done — 0, ecsin eCcTh HE3ABEPIIIEHHBIH 3AMPOC HA YCTAHOBKY WJIN OCTAHOB IIHKJINIECKOTO
cHUTHAJA, | — B IPOTUBHOM cJiydae (BKJIOYas CJIydail, KOTaa Bblgada IHKJINIeCcKO-
ro CHTHAJIA BOOOIIE He BeJIeTCs)

Bo3zspamiaemoe 3HaueHUe:
Koa omubku.
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4.3.6.21 Yrenme ¢paros craryca BBIBOJA

®opmart: int32_t X502_0OutGetStatusFlags (t_x502_hnd hnd, uint32_t
*status)

Onucanme:

QOyYHKIMS YATACT 3HAUCHHUS (DIATOB CTATYCA CHHXPOHHOTO BBIBOJIA U3 PETUCTPA CTATY-
ca. B wactnocru o diary X602_0UT_STATUS_FLAG_BUF_WAS_EMPTY MOKHO ITPOBEPHUTH,
He OBLIO Jin oTycToleHus Oydepa ¢ MOMEHTa 3aIyCKa CHHXPOHHOTO BBIBO/1A, YTOOBI yOe-
JIATHCS, YTO He OBLIO pa3phiBa CUTHAJIA U3-32 HEMIOIKAYeHHBIX BOBPeMS JaHHBIX.

ITapameTpsr:

hnd — Omnwucarenb Momys.

status — @uarm craryca — Habop OuTOB M3 t_x502_out_status_flags, oObeanHenH-
HBIX depe3 Jjorudeckoe “V1JI1”.

Bo3Bparmniaemoe 3HaYeHUIE:
Koxa omubku.

4.3.6.22 VYcraHoBKa pa3Mepa 0ydepa ajid CHHXPOHHOTO BBOJA WJIM BBIBOJA

®opmar: int32_t X502_SetStreamBufSize (t_x502_hnd hnd, uint32_t ch,
uint32_t size)

Onucanme:

QyHKius ycraHapjauBaer padMep Oydepa, KOTOPbIH UCHOJIb3YeTCs JIJid BPEMEHHOT'O
XpaHeHus JaHHbIX Ha MpueM win Ha mnepepady. [Ipegnasznadena jjid caydaeB, KOrJa
OJIL30BaTE IS 10 KAKUM-/ MO0 TTPUYUHAM HE YJIOBJIETBOPSET PaccYuThiBaeMoe OudImo-
TeKOl 3HAaYeHNe 10 YMOTIAHUIO.

ITapameTpsr:

hnd — Omnwucarenb Momys.

ch — Onpegenser, yeranapiuBaercs: pasmep 6ydepa Ha BBOJ WM HA BBIBOJ (3HAYEHHE
u3 t_x502_stream_ch).

size — Pasmep Oydepa B 32-OUTHBIX OTCUeTax

Bo3spariaemoe 3HaYeHUE:
Kon ommbxku.
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4.3.6.23 VYcrTaHoBKa IIara IIpu Iepejsade MOTOKA Ha BBOJ MJN BBIBO

®opmat: int32_t X502_SetStreamStep (t_x502_hnd hnd, uint32_t dma_ch,
uint32_t step)
Onucanune:

DyYHKIUS YCTAHABIMBAET Al TMepeIadu JAHHBIX (IIAT TeHepPAIMA TPePBIBAHUN st
PCI-Express win pasmep 3anpoca fjsi USB) mpu nepejade CHHXPOHHOIO MOTOKA [TaH-
HBIX Ha BBOJI WM Ha BbIBOA. /lanuas (byHKIuMs NpejgHa3zHavdeHa I TOJIH30BATEIEH,
KOTOPBIX HE YCTPOUT aBTOMATHYECKH PAcCUUTBIBaeMoe ODHOJIMOTEKO 3HaYeHue.
ITapameTpsr:
hnd — Omnwucarenb Momys.
dma ch — Ompegesnser, mar nepeadn yCTaHABINBACTCS HA BBOJ HJIM Ha BBIBOJ (3HA-

vyenwe 3 t_x502_stream_ch).
step — Illar npepsiBanus B 32-OUTHBIX OTCYETAX

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.7 DyHKNIUU JJId9 HACTPONKHN CeTEeBBIX mapamMeTpoB moayasa E502

4.3.7.1 Tloayuenme texkymiero IP-aagpeca ycrpoiicTBa

®opmar: int32_t E502_GetIpAddr (t_x502_hnd hnd, uint32_t #*ip_addr)
Onucanune:

Oyukiug Bo3ppamaer [P-agpec yerpoiicTBa Mo KOTOpOMY OBLIO YCTaHOBJIEHO COEIU-
HeHue. 10 ecTh CBs3b € YCTPOMCTBOM JIOJI?KHA OBITH YK€ YCTAHOBJIEHA W KPOME TOro,
yCTaHOBJIeHa UMeHHO 110 nnrepdeiicy Ethernet.

ITapameTpsr:

hnd — Omnmucarens ycrpoiicTa

ip_addr — Texkymuit IPv4 agpec Mogyns B Buie 32-6HTHOrO cj10Ba (AHATOIUYHO IIa-
pamerpy ip addr dyukinuu E502_0penByIpAddr()).

Bo3zspamiaemoe 3HaueHUeE:
Koz omubku

4.3.7.2 Coz3panune omnucarend kKoHuUrypamum ceTeBoro mHrepdeiica

®opmat: t_e502_eth_config_hnd EB02_EthConfigCreate (void)
Onucanwne:

Co3zanue onucareiss KOHPUTYpalun ceTeBoro uurepdeiica. B ciydae ycnenHoro Boi-
JIeJICHHST IAMATH HHUIAAIU3UPYET TOJIsT ONUCATE s 3HAYCHUAMHE T10-YMOJTIAHHIO.
Bozspamiaemoe 3HaueHne:

NULL B cayvae onmmubKu, WHaUe - OMUCATETh MO
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4.3.7.3 OcBobokaeHme onucarejigd KOHUTypaluum ceTeBoro mHrepdeiica.

®opmat: int32_t E502_EthConfigFree (t_e502_eth_config_hnd cfg)

Onucanne:

OcBobozkgenne naMATH, BBIIEICHHON HOJ ONHCATETb KOHMUTYPAIIUU CeT€BOr0 HHTeP-
deiica ¢ momommpio E502_EthConfigCreate (). Ilocie sToro onmmcarens yke HCHOIB30-
BaTb HEJIb34d, He3aBUCUMO OT BO3BPaII€HHOI'O 3HaquI/IH!

ITapameTpsr:
cfg — Ommcarens xouduryparuu cereBoro narepdeiica

Bo3Bpariaemoe 3HaYeHUE:
Kon omubku

4.3.7.4 YreHme TekyIei cereBoii koundurypamuu narepdeiica

®opmart: int32_t E502_EthConfigRead (t_x502_hnd hnd,
t_eb02_eth_config_hnd cfg)

Onucanne:

OyHKIMA 9UTAaeT TEKYIHe MapaMeTpbl uHTepdeiica U coOXpaHdeT UX B CTPYKTYDY,
Ha KOTOPYIO YKa3bIBaeT CO3MaHHbIil ¢ momomnipbio E502_EthConfigCreate () ommcaresn
KoH(uUrypaiuu cereBoro nurepdeiica.

Coenunenne ¢ yCTpOWCTBOM TIPU 9TOM JIOJIZKHO OBITH YCTAHOBJIEHO, HO MOXKET OBITH
YCTaHOBJIEHO 110 JTIIOO0MY HO/IJIEPKUBAEMOMY HHTEPRECy.

ITapameTpsr:
hnd — Omuucaresnb ycTpoiicrBa u3 KOTOPOro HYKHO CIMTATh KOH(UrypaIuio
cfg — Ommcarens xouduryparuu cereBoro narepdeiica

Bo3sspariaemoe 3HaYeHU!E:
Kon omubku
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4.3.7.5 3amnuch cereBoit KoHdurypamnuu narepdeiica

®opmat: int32_t E502_EthConfigWrite (t_x502_hnd hnd,
t_eb02_eth_config_hnd cfg, const char *passwd)

Onucanune:

QOyHKINAA TepegaeT MOAY/II0 KOH(MUTYPAIHIO ceTeBOro nuTepdeiica, KOTOPYO MOIYIH
JONZKEH COXPAaHUTh B CBOEH YHEProHEe3aBUCUMON NaMATH.

[Ipu ycnemrHoM BBINOJTHEHUW JAaHHOW (DYHKIUU MOAY/IbL OTKI049aeT Ethernet-
unrepdeiic, HaCTPanBaeT €ro Ha HOBBbIE IMapaMEeTPhbl U CHOBA €r0 MHUIHAJIH3UPYET, I0-
TOMY €CJIH COeJIMHEHUE ¢ YCTPORCTBOM YCTAHOBJIEHO IO CETH, TO JIaJbHefias paborta ¢
ycTpo#icTBOM OyIeT y:Ke He BO3MOKHA — HEOOXOIUMO 3aKPBITh CBA3b C YCTPOMCTBOM U
YCTAHOBHUTD €€ 3aHOBO.

Jlng u3menenusi KOH(PUTYpAIUU HEOOXOMMO TepeIaTh TapoJib Jijid KOHGUTYpaIruun
(mycrast cTpoka, ecau maposib He 6bL1 ycranosien). [Ipu pabore mo USB unrepdeiicy B
KavdecTBe TapoJish MOYKHO TepeJiaTh TeKYIIHii CepuifHblil HoMep yceTpoiicTBa (/s ciyvad,
ecm 3a0bIT YCTAHOBJIEHHBINH MAPOJIb).

ITapameTpsr:

hnd — Omnucarenab ycTpoiicTBa U3 KOTOPOTO HYKHO CUUTATH KOH(MUTYPAIIHIO
cfg — Omumcarenb xouduryparuu cereBoro narepdeiica

passwd — Crpoka ¢ mapoJieM Jjisi W3MeHeHusT KOH(pUrypamnun

Bo3sBparmiaemoe 3HaYeHU!E:
Kon omuboku

4.3.7.6 KomupoBaHue comep>kuMoro cereBoii koundurypamnun narepdeiica

®opmart: int32_t E502_EthConfigCopy (t_e502_eth_config _hnd src_cfg,
t_eb02_eth_config_hnd dst_cfg)

Omnucanue:
OyHKINS BLITOJIHAET KOMMPOBAHUE BCEX TAPaMETPOB OJHOI cO3/1aHHOl KOHDUTYpa-
IUA B APYTYIO0 KOHGMHPYPAIHIO, CO3/1aBasl MOJTHYIO KOIHIO.

ITapameTpsr:

src__cfg — Omnucarens ncxoinoil ceresoil Kondurypanuu unrepdeiica, cojepumMoe
KOTOPO# HY?KHO CKOIUPOBATH.

dst cfg — Omnucarenn cerepoit kondurypanun untepdeiica, B KOTOPYIO HyKHO CKO-
[IAPOBATH COJAEPKUMOE MCXOTHON KOHDUTYpaAIUH

Bo3spariaemoe 3HaYeHUE:
Kon omubku
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4.3.7.7 Omnpepnenenune, paspenieH jau narepdeiic Ethernet.

®opmat: int32_t E502_EthConfigGetEnabled (t_e502_eth_config_hnd cfg,
uint32_t *en)
Onucanune:

OyHKINA BO3BpalaeT, pa3perien Jau unrepdeiic Ethernet B ykazammoit Kondurypa-
nuu. Fcan unrepdeiic ne pazpernien, To Ethernet KonTposuiep moaHOCTHIO OTKIIOYEH.
ITapameTpsr:
cfg — Ommcarens xouduryparuu cereBoro narepdeiica
en — Ecian narepdeiic pazpernien, To B JJaHHON MepeMeHHON BO3Bpaliaercs 1, nHade —

0

Bozspamiaemoe 3HaueHUe:
Kon omubku

4.3.7.8 Paspemienue nuarepdeiica Ethernet.

®opmMmart: int32_t E502_EthConfigSetEnabled (t_e502_eth_config_hnd cfg,
uint32_t en)
Onucanwme:
QyHKIUA yCTAaHABIMBACT, paspeliena Jim padbora 1mo uarepdeiicy Ethernet. Ecin un-
Tepdeiic He pasperier, To Ethernet KoHTPoLIEp TOTHOCTHIO OTKIIOYEH.
ITapameTpsr:
cfg — Onucarens Kondurypamnun cereBoro uurepdeiica
en — (0 o3nauaer 3anper unrepdeiica Ethernet, 1 — pasperienue

Bo3sparniaemoe 3HaYeHUIE:
Kox omubkn

4.3.7.9 Omnpegesienune, pa3penieHo Ju aBTOMAaTUYECKOe MOJIyYeHNe TapaMeTpPOB
1P.

®opmMmart: int32_t E502_EthConfigGetAutoIPEnabled (t_e502_eth_config_hnd
cfg, uint32_t *en)
Onucanwme:

QOyHKIUS BO3BPAIaeT, pa3pelieHo JU aBTOMAaTHUYeCcKoe IoJydeHne mapaMeTrpos [P
(IP-aapec, Macka mojceTH, ajpec nuio3a) ¢ ucnoib3oanrnem DHCP /linklocal wim uc-
HOJIB3YIOTCS CTATUYECKH 3a/laHHbIE 1apaMETPbI.

ITapameTpsr:

cfg — Omumcarenb konduryparuu ceresoro uarepdeiica

en — Eciu pa3zperieHo aBTOMaTHYeCKOe TOJAYYeHNe HapaMeTpoB, TO BO3Bparmiaercs 1,
naavde — ()

Bo3zspamiaemoe 3HaueHUeE:
Kon omubku
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4.3.7.10 Pa3spemenne aBTOMaTU4IECKOro mojydyeHus napamerposn IP.

®opmart: int32_t E502_EthConfigSetAutoIPEnabled (t_e502_eth_config_hnd
cfg, uint32_t en)

Onucanme:

DyHKIHUA YCTAHABINBACT, PA3PEINeHo JIU aBTOMATHYECKOe MOIydeHne napaMmerpos 1P
(IP-aapec, Macka nofceTu, aapec nuio3a) ¢ ucnoabzopannem DHCP /linklocal nam wc-
HOJIB3YIOTCS CTATHYECKH 3aaHHBIe HaPAMETPHI.

ITapameTpsr:

cfg — Ommcarens kouduryparuu cereBoro narepdeiica

en — Ecan paspemeHo aBToMaTHdeckoe MOJydYeHUE MapaMeTpoB, TO Bo3Bparmaercs 1,
nHaye — 0

Bo3zspamiaemoe 3HaueHUe:
Koz omubku

4.3.7.11 Omupenenenune, pa3pellleH Jiu nojb3oBaTtenabckuiit M AC-aapec

®opmat: int32_t E502_EthConfigGetUserMACEnabled (t_e502_eth_config_hnd
cfg, uint32_t *en)

Omnucaune:
Oyukuus Bo3pparaet, paspemtes au MAC-aapec, 3a1aHHBI TTOIb30BATEIEM, UIH HC-
nosb3yercs 3aBoackoit MAC-aapec.

ITapameTpsr:

cfg — Omumcarenb xouduryparuu ceresoro narepdeiica.

en — Ecan paspemen nosbzoBarennckuit MAC-anpec, 1o Bozspamiaercs 1, nuade (ecsm
HCIOJIb3YeTCs 3aBOJICKOM) — 0

Bo3zspamiaemoe 3HaueHUe:
Kon omubku

4.3.7.12 Omnpenenenune, pa3perieH ju mojb3oBareabckuii MAC-aapec

®opmMmat: int32_t E502_EthConfigSetUserMACEnabled (t_e502_eth_config_hnd
cfg, uint32_t en)

Omnucanne:
QOyukmnus Bo3ppariaet, paspented jgu MAC-aapec, 3a1aHHbIIl TT01b30BATEIEM, IJIH HC-
nosb3yercs 3aBoackoinr MAC-aapec.

ITapameTrpsr:

cfg — Onwucaresb Kondurypamuu cereBoro uurepdeiica.

en — Ecium paspemen nosns3osarensckuii MAC-anpec, To Bo3spamaercs 1, naade (ecjm
HCHOJIb3YeTCs 3aBOJICKOM) — 0

Bo3spariaemoe 3HaYeHUIE:
Kon omubku
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4.3.7.13 Ilonydenme ycranoBjgeHHOTO cTatmdeckoro IP-anpeca

®opmat: int32_t E502_EthConfigGetIPv4Addr (t_eb02_eth_config_hnd cfg,
uint32_t *ip_addr)

Onucanune:

OyHKINA BO3BpalllaeT 3aJaHHBIA B KOHMUrypamun crarudecknit [P-aapec, korto-
Pl MCHOJIB3YeTCd YCTPOWCTBOM, €CJM 3allpelieHo aBroMarudeckoe mojydenue [P-
mapaMeTpoB.

ITapameTpsr:

cfg — Ommcarens xkouduryparuu cereBoro narepdeiica.

ip_addr — 3aganmsiii IP-agpec B Buje 32-6UTHOrO CJI0Ba (AaHAJOIHYHO IIAPAMETPY
ip_addr dyskun E502_0penByIpAddr ()).

Bo3zspamiaemoe 3HaueHUe:
Koz omubku

4.3.7.14 VYcramoBka cratrudeckoro IP-aapeca

®opmat: int32_t E502_EthConfigSetIPv4Addr (t_eb502_eth_config_hnd cfg,
uint32_t ip_addr)

Onucanmne:

OYHKIMS YCTAHABJIUBAeT B KOHMUTYpAIUN 3alaHHbli cTatndecknii [P-agpec, KoTo-
pblii OyjieT UCHOJIB30BATHCS YCTPONCTBOM, €C/IU 3AIPEIeHO aBTOMATUYECKOe 110JIyYeHue
[P-mrapamerpos.

ITapameTpsr:

cfg — Omnmcarens xouduryparuu ceresoro narepdeiica.

ip_addr — VYcranasmusaemsiit IP-anpec B Buge 32-6uTHOTO CI0Ba (QHAJIOTHIHO Tapa-
metpy ip addr ¢ynkunu E502_0penByIpAddr()).

Bo3zspamiaemoe 3HaueHUeE:
Koa omubku

4.3.7.15 Iloay4deHue yCTaHOBJEHHO! CTAaTMYECKOM MAaCKU IIO/ICETH

®opmart: int32_t E502_EthConfigGetIPv4Mask (t_eb502_eth_config_hnd cfg,
uint32_t *mask)

Onucanue:

QOyHKIMS BO3BpAIIAeT 3aJaHHOE B KOH(MDUIYPAIMH 3HAYEHHEe MACKH IIOICETH, KO-
TOpasi MCIOJIb3YeTCs YCTPOMCTBOM, €CIU 3allPelleH0 aBTOMAaTHYecKoe Moaydenue IP-
apaMeTpoB.

ITapameTpsr:

cfg — Ommcarens xouduryparuu ceresoro narepdeiica.

mask — Macka nozgcern B Buje 32-6utHoro ciaosa (aHamormdso mapamerpy ip addr
dbyukuu E502_0penByIpAddr()).

Bosspamiaemoe 3HaueHne:
Kon omubku
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4.3.7.16 VYcTaHOBKA CTAaTUYECKOH MAacCKM IMOICETU

®opmMmart: int32_t E502_EthConfigSetIPv4Mask (t_eb502_eth_config_hnd cfg,
uint32_t mask)

Omnucanue:

OyHKIMSA yCTAHABINBAET B KOH(MUIYPAIUN 3HAUYCHWE MACKH TOJICETH, KOoTopas Oy-
JIeT HCIOJb30BATbCS YCTPOMCTBOM, €CJIH 3aIIPENeH0 aBTOMATHYECKOoe IojaydeHne [P-
mapaMeTpoB.

ITapameTpsr:

cfg — Omnwucaress Kondurypaun cereBoro uurepdeiica.

mask — YcranaBiuBaeMoe 3HAUEHHE MACKU TOJICETH B BHJE 32-OUTHOTO ¢JI0Ba (aHAJIO-
rugao napamerpy ip addr ¢ynknuu E502_OpenByIpAddr () ).

Bo3spariaemoe 3HaYeHUE:
Kon omubku

4.3.7.17 IloaydeHue yCTaHOBJEHHOTO CTATHYECKOTO a/Ipeca HIJI3a

®opmat: int32_t E502_EthConfigGetIPv4Gate (t_eb02_eth_config_hnd cfg,
uint32_t *gate)

Onucanune:

OyHKIMS BO3BpAllaeT 3aJaHHOe B KOH(MUIYpPAIMH 3HAYEHHE aJpeca ILII03a, KO-
TOPBIH MCIIOJIB3YETCsd YCTPORCTBOM, €CJIU 3allPelleHo aBroMarndeckoe mnosydenue [P-
mapaMeTpoB.

ITapameTpsr:

cfg — Omnmcarens xouduryparuu ceresoro narepdeiica.

gate — Ajpec mumo3a B Buge 32-6uTHOro cjoBa (aHasormdHO Tapamerpy ip addr
dbyuknuu E502_0penByIpAddr()).

Bo3zspamiaemoe 3HaueHUeE:
Koa omubku

4.3.7.18 VYcTaHOBKa CTaTUYECKOIO ajpeca MLI3a

®opmart: int32_t E502_EthConfigSetIPv4Gate (t_eb502_eth_config_hnd cfg,
uint32_t gate)

Onucanue:

QOyHKIMS yCTAHABANBAET B KOH(MUIYpAIMU 3HAUYEHHME apeca IILIH3a, KOTOPBIA Oy-
JIeT UCIOJb30BAThCS YCTPOMCTBOM, €CJIH 3aIllPENeH0 aBTOMATHYECKOoe IMoaydenue IP-
apaMeTpoB.

ITapameTpsr:

cfg — Ommcarens xouduryparuu ceresoro narepdeiica.

gate — YcraHaBiIMBaeMoe 3HaYEHHe aJpeca ILI03a B BuAe 32-0MTHOTO cjioBa (aHaso-
rugno napamerpy ip addr dyrknun E502_OpenByIpAddr ()).

Bosspamiaemoe 3HaueHne:
Kon omubku
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4.3.7.19 TIloaydeHue yCcTaHOBJEHHOTO IoJb3oBaTesibckoro M AC-aapeca

®opmat: int32_t E502_EthConfigGetUserMac (t_e502_eth_config_hnd cfg,
uint8_t *mac)

Onucanune:

OyHKIAA BO3BpAIllaeT 3aJaHHOE B KOHMUIYPAINKN 3HAUEHHE I0JIb30BATEIHCKOTO
MAC-anpeca, KOTOpBIt UCIOIB3YETCS YCTPOUCTBOM MPU SIBHOM €0 Pa3pelieHnn (CM.
E502_EthConfigSetUserMACEnabled()).

ITapameTpsr:
cfg — Ommcarens xkouduryparuu cereBoro narepdeiica.
mac — llomwp3oBarespckuit  MAC-agpec  ycrpoiicTBa B BHIe MacCHBa W3

X502_MAC_ADDR_SIZE 6aiiT B mOpsIKe 3aIllCH ajipeca

Bo3zspamiaemoe 3HaueHUe:
Koz omubku

4.3.7.20 VYcramoBka moJib3oBaTteabckoro MAC-aapeca

®opmat: int32_t E502_EthConfigSetUserMac (t_e502_eth_config_hnd cfg,
const uint8_t *mac)

Onucanune:

QOyHKIUS YCTAHABIUBACT B KOHMUTYpalUu 3HAYeHHWE MHoJb3oBaTeabckoro MAC-
aJipeca, KOTOPbIil Oy/JIeT UCIOJIb30BATHCH YCTPORCTBOM IIPU IBHOM €I'0 pa3pelieHun (CM.
E502_EthConfigSetUserMACEnabled()).

ITapameTpsr:

cfg — Omnmcarens xouduryparuu ceresoro narepdeiica.

mac — YcraHaBInBaemoe 3HadeHne mojb3oBaresbckoro MAC-anpec yerpoiicTBa B Bujie
MaccuBa 3 X502_MAC_ADDR_SIZE GaiiT B mOpsIAKe 3aIUCH A peca

Bo3zspamiaemoe 3HaueHUeE:
Koa omubku
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4.3.7.21 Tlomxyuenue 3aBojackoro MAC-aapeca ycrpoiicTBa

®opmat: int32_t E502_EthConfigGetFactoryMac (t_eb02_eth_config_hnd cfg,
uint8_t *mac)

Onucanune:

Oyukmusa Bo3Bpamaer 3Hadenue 3aBoackoro MAC-ampeca yceTpoiicTBa, KOTOPOMY
COOTBETCTBYET MepeJaHHas MepBbIM HmapamMerpoMm koudurypamus. 3asoackoir MAC-
aJIpec, MCHOJIB3YEMBbIHl yCTPORCTBOM IMO-YMOTYAHUIO, 3AMUCHIBAETCS MTPOU3BOINTEIEM
(B “JI Kapn”) mpu mpou3BOJICTBE YCTPOHCTBA BMeCTe ¢ ero CepuilHbIM HOMEpPOM U He
MOXKeT OBITh M3MeHeH II0Jb3oBaTesneM. Ecim monb3oBarestio HyxKHO m3MeHnTbh MAC-
aIpec yCTpoiicTBa, TO OH IOJKEH 3aJaTh mnoab3oBaTeabckuit MAC-ampec ¢ momo-
mpio E502_EthConfigGetUserMac() m pa3pemuTh ero MCIOAB30BaHHE depe3 E502_
EthConfigSetUserMACEnabled (). IIpm saTOM Becersia ecTh BO3MOYKHOCTH CHOBA BEPHY Th-
¢ K HCIIOJBb30BAHUIO OpUIMHAIBHOIO 3aBojickoro MAC-aspeca.

ITapameTpsr:

cfg — Onwucaresb kKondurypauu cereBoro uurepdeiica.

mac — 3apozackoit MAC-agpec ycrpoiicrBa B Buge MaccuBa u3 X502_MAC_ADDR_SIZE
0aliT B MOpsIKe 3aIUCH aIpeca

Bo3Bparmiaemoe 3HaYeHUIE:
Koz omubku

4.3.7.22 TloxydyeHue yCTaHOBJIEHHOTO MMEHHU 3K3eMIJIIpa yCTpOiicTBa

®opmat: int32_t E502_EthConfigGetInstanceName (t_e502_eth_config_hnd
cfg, char *name)

Omnucaune:

OyHKIMA BO3BPAILIAET 33IaHHOE I10JIb30BATEJEM UMsl SK3EMILIAPa ycrpoiicTsa. /lan-
HOE MMsI MOYKeT MCIIOJIb30BaThCS /I OOHAPYZKEHNs yeTpoiicTBa B ceTu. Ecm He 3a1aHO0,
TO UCIOJIb3YETCsl HMsI, 00PA30BaAHHOE HA3BAHWEM YCTPONCTBA M €T0 CEPUITHBIM HOMEDOM.
JlanHoe UMs TOJIZKHO OBITH YHHKAJIBHO B IPEIEIaX CeTH.

ITapameTpsr:

cfg — Onwucaress Kondurypaluu cereBoro uurepdeiica.

name — OKaHYMBAIONIALACA HYJIEeM CTPOKa C 3aJaHHBIM HMEHEM 3K3eMILIApa YCTPOii-
crBa B (popmare UTF-8. MaccuB momxken ObITh paccunTan Ha X502_INSTANCE_
NAME_SIZE OaliT JaHHObIX.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxku.
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4.3.7.23 VYcTaHOBKAa MMEHHU YK3EeMILJIIpPa yCTpoiicTBa

®opmat: int32_t E502_EthConfigSetInstanceName (t_e502_eth_config_hnd
cfg, const char #*name)

Onucanune:
QYHKIUS YCTAaHABIUBACT UM SK3EMILTIAPa YCTPOHCTBA, KOTOPOE MOMKET HCIOJIb30-
BaTbCs JIJISI OOHAPYKEHUs yCTPOWCTBA JIOKAJIbHOW B CETH.

ITapameTpsr:

cfg — Ommcarens xouduryparuu ceresoro narepdeiica.

name — OKaHYNUBAIOIIASICA HYJE€M CTPOKA C 33JaHHBIM HMEHEM SK3eMILIAPa YCTPOii-
crBa B popmare UTF-8. MakcuMasbHbIi pa3Mep MaccuBa (BKJIIOUYAs 3aBePIIAIO-
I iA HOJII)) cocrapiager X502_INSTANCE_NAME_SIZE OalT HaHHBIX.

Bo3zspamiaemoe 3HaueHUe:
Koxa omubku.

4.3.7.24 YcTaHOBKa HOBOTO MapoJd AJisi CMEHBI KOH(UTYypaIuu

®opmat: int32_t E502_EthConfigSetNewPassword (t_e502_eth_config_hnd
cfg, const char *new_passwd)

Onucanmne:

OYHKIMS YCTAHABJIUBAET HOBOE 3HAUEHUE MapOosd, KOTOPOe JOMKHO OyIeT UCIOTb30-
BaTHCH JJIs CMeHbl KoHdurypanun yepe3 E502_EthConfigWrite ().

[Ipu 3TOM 3HAYEHHE TIPU COXPAHEHUH KOH(MHUTYPAIUU C YCTAHOBJIEHHBIM HOBBIM Ia-
poJjieM HeoOXOINMO JJIs ycrernHoi cMeHbl KoHdurypanmn B E502_EthConfigWrite ()
nepefaTh 3HAUYEHWE Mapojsd, KOTOpOoe OBLIO YCTAHOBJEHO 10 3Toro. Ecam dyHK-
s 3aBepPIIUTCd YCIENTHO, TO JJIs TOCJeIVIONero W3MeHeHWs KOHMUTYpaIuu B
E502_EthConfigWrite () uyzkHO OyJer LepejaBarb yKe HOBOE yCTAHOBJIEHHOE 3Hade-
HUE TIAapPOJI.

ITapameTpsr:

cfg — Ommcarens xouduryparuu ceresoro narepdeiica.

new passwd — OkaHumBaromascs HyJeM CTPOKA, COJeprKallasl HOBOe 3HAYeHHe Ia-
pOJIst JIJIst CMeHBI KOoHpuryparuu cereBoro marepdeiica. MakcuManbHbIi pasMep
MaccuBa (BKJIIOYAs 3aBepIIaoluii Hoyb) coctabisier X502_PASSWORD_SIZE Gaiir
JTAHHBIX.

Bo3Bparniaemoe 3HaYeHUE:
Koxa omubkn.

123



4.3.8 DyHKIUU AJId TIOMCKA MOJYJIEN B JIOKAJbHOI CeTn

4.3.8.1 Hagvajo ceanca momcka MOAyJell B JIOKAJbHOH ceTu

®opmart: int32_t E502_EthSvcBrowseStart (t_e502_eth_svc_browse_hnd
*pcontext, uint32_t flags)

Onucanwme:

[Ipu BbI3OBe JaHHON (DYHKIUK 3aIyCKAeTCHd MPOIECC MOUCKA CEPBUCOB, COOTBET-
CTByIOIUX MOayaaM E-502, B JIOKaJBHOH CceTH H CO3/laeTcd KOHTEKCT TeKyIIe-
ro ceaHca IOHMCKa. JTOT KOHTEKCT MCIIOJIB3YeTCd i JAaJIbHEHIIHX BbI30BOB E502_
EthSvcBrowseGetEvent (). Ilociie 3aBepienust moucKa, JOIKHA ObITH BBI3BaHA (DYHK-
nus E502_EthSvcBrowseStop (). [lig 3anmycka ceanca HeobXouMa 3alyeHHast cJiykoa
(memon) obHapyKenns — nomaepzxusatorces Bonjour aust OC Windows u Avahi g OC
Linux.

ITapameTpsr:

pcontext — Ykaszareab, B KOTODBI IIpU YCIENIHOM BBLIIOJHEHHH COXPAHAETCH KOH-
TEKCT CEeaHCa IMIOMCKA YCTPONCTB.

flags — Duaru (peseps). Jdomken Beerya nepenaBarbes 0.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.8.2 Tlosyuenune nadopManum 0 U3MEHEHNN NPUCYTCTBUS MOAYJEH B JJOKAJIb-
HOII ceTn

®opmart: int32_t E502_EthSvcBrowseGetEvent (t_e502_eth_svc_browse_hnd
context, t_eb02_eth_svc_record_hnd *svc, uint32_t *event, uint32_t
xflags, uint32_t tout)

Onucanwme:

Hamnast (byHKIMsT MO3BOJISIET KAK MOJYYUTH CIUCOK MPUCYTCTBYIOIAX MOJIyJIei (ce-
TEBBIX CEPBUCOB) B JIOKAJIBHON CETH, TAK U OTCJICKUBATDH B JaJbHEHIIEM U3MEHEHHEe UX
COCTOAHUA.

CDyHKI_[I/IE{ KAEeT MepBOoro u3MecHeHud COCTOAHHA W BO3BpallaeT I/IHCI)OpMaL[I/HO O HEM.
Nudopmanus cocront n3 cobbiTust (TTOSIBIEHNE CETEBOIO CEPBHCA, UCUE3HOBEHNE, N3Me-
HEHWe [apaMeTpOB) W M3 OMHCATEJsI CETEBOTO CEPBUCA, KOTOPOMY COOTBETCTBYET COObI-
THE.

[Tocsie naudasia noucka c¢ nomoiipbio E502_EthSvcBrowseStart () KOHTEKCT He COAep-
JKUT nHQOPMAINN 0 HAJUYINe CeTeBBhIX CepPBHUCOB. FC/in y»ke ecTh HOJIKAI0UYeHHbIEe B JI0-
KajgabHOM cern momyan E-502, To uadopmalus o Hux Oy/aeT BO3BpAIlleHa B CJIeLYIONINX
E502_EthSvcBrowseGetEvent () ¢ cobbituem E502_ETH_SVC_EVENT_ADD, 3a KaxKIblid
BBI30OB 110 OJHOMY YCTPOHCTBY.

Ecnn 3a 3agaHablil TafiMayT He MPOM3OILIO HE OJHOIO M3MEHEeHUs, TO (DYHKIHUSA 3a-
BEPIIHUTCS YCIEIHO 110 OKOHYaHUIO TaiimayTa u Bepuer cobbitue E502_ETH_SVC_EVENT_
NONE.

[Ipu kenaHUU MOYKHO MPOJOJIZKATh BBI3BATH JAHHYIO (DYHKIIHIO JIjIs HENPEPBIBHOTO
OTCJIC?KUBAHUSA COCTOAHUS ITOIKIIOUCHHUS MOy ICH.

ITapameTrpsI:
context — Omucaresb KOHTEKCTa IOWCKA, CO3JaHHBIA 1pH  BBI3OBe E502_
EthSvcBrowseStart ().

sve — Ecsin Bo3Bpatennoe cobbitre He papio E502_ETH_SVC_EVENT_NONE, To B jaHHOit
MepeMeHHON COXPAHSIeTCS CO3IaHHBII ONMNCATE/Ih CETEBOTO CEPBUCA, COOTBETCTRY-
IOITETr0 YKa3aHHOMY COOBITHIO. DTOT OMHCATEb JTOJKEeH OBITh BCET/Ia YHUUTOXKEH
BPYUYHYIO ¢ nomolnbio E502_EthSvcRecordFree ().

event — B manmyio mepeMeHHYIO COXpaHSIETCS KO COOBITHUS (OJLI/IH n3 t_eb02_eth_
svc_event). Ecim 3a ykazannoe BpeMsi He NIPOH30IILIO HH OJHOIO COOBITHS, TO
Bo3Bpamaercd koxa E502_ETH_SVC_EVENT_NONE.

flags — B nanHOii epeMerHOIl COXPAHSIOTCS JOTOJHUTEIbHBIE KOJbI (bJ1aros (peseps).
Moket OBITH MepelaH HYJIeBOUW yKa3aTelb, eCJIi 3HaUeHne (DJIaroB He HHTEPeCyeT.

tout — TaiimayT (B Mc) Ha BpeMsi O:KUJIAHHsT COOBITHS

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.8.3 OcTaHOB ceaHca moucka MoJayJieii B JJOKaJIbHOII ceTn

®opmar: int32_t E502_EthSvcBrowseStop (t_eb502_eth_svc_browse_hnd
context)

Onucanme:

[Ipu BBI30OBE JaHHOM (DYHKIIUU MPOIECC TOMCKA CETEBBIX CEPBUCOB, COOTBETCTBY IO
YKa3aHHOMY KOHTEKCTY, OCTaHaBJIMBaeTcs. Bce pecypcebl, Bbljie/ieHHble Ha Tane E502_
EthSvcBrowseStart () ocBoboxKmaroTcda. KOHTEKCT ¢ 3TOr0 MOMEHTa, CTAHOBUTCA Heaei-
crBuTebHBIM. BhizoBy E502_EthSvcBrowseStart () Bcerja Jo/2KeH COOTBETCTBOBATD
nocJeaytonuit Bei3oB E502_EthSvcBrowseStop () 1jist KOPPEKTHOTO OCBOOOKIEHUS pe-
CyPCOB.

ITapameTpsr:
context — Omucaregb KOHTEKCTa MOWCKA, CO3JaHHBIA TpuH  BBI3oBe E502_
EthSvcBrowseStart ().

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.8.4 OcBobokaeHUE OIIMCATEId CETEBOTO CEPBUCA

®opmart: int32_t E502_EthSvcRecordFree (t_e502_eth_svc_record_hnd svc)

Onucanue:
OcBOOOK IeHME TAMSITH, BBLAEJIEHHON IO/ OIUCATEb CETEBOI0 CEPBHUCA IPU BHI30BE
E502_EthSvcBrowseGetEvent ().

ITapameTpsr:
sve — Onucaresb ceTeBOro cepBuca

Bo3sspariaemoe 3HaYeHU!E:
Kon omubku

4.3.8.5 Iloay4ymTh mM4 IK3EMILIAPA MO OMHUCATEIIO CEPBUCA

®opmart: int32_t E502_EthSvcRecordGetInstanceName
(t_eb502_eth_svc_record_hnd svc, char *name)

Onucanne:

OyHKIUSA BO3BPAIAET WM IK3IEMILIAPA CEPBHCA. ITO UM COOTBETCTBYET WMEHH,
KOTOPOE YCTAHOBJIEHO B CETEBBIX HACTPOIKAX MOJYJisd, COOTBETCTBYIOIIETO YKA3aHHO-
My cepBucy, ¢ noMorpio E602_EthConfigSetInstanceName (). CaemxyeT oTMETHTD, 9TO
JIAHHOE MM, B OTJIHYHE OT OCTAJIbHBIX CTPOK, mpeacTtasieHo B Komuposke UTF-8, ko-
Topast coBnaaer ¢ 06branoit ASCII ¢cTpokoit TOJIBKO [1/1sT CHMBOJIOB aAHTJIMACKOTO asida-
BuTa. QyHKIMS HE BBITIOJIHSIET 3aIIPOCOB K CAMOMY MOJIYJIIO.

ITapameTpsr:

sve — Ommcare/ib CeTEBOTO CePBUCA

name — MaccuB #a X502_INSTANCE_NAME_SIZE 0aiiT, B KOTOPbLIil OyJIeT COXpaHEeHO
HA3BaHHE IK3EMILIAPA

Bo3zspamiaemoe 3HaueHUe:
Koa omubku

126



4.3.8.6 IloayuyuTh cepuiiHbIII HOMEpP MOIYJS II0 ONMUCATEJI0 CETEBOTO CEpPBUCA

®opmat: int32_t E502_EthSvcRecordGetDevSerial
(t_eb02_eth_svc_record_hnd svc, char *serial)

Onucanune:

QyHKIUS BO3BpaIlaeT CepuiHbIil HOMep Moayas E-502, cooTBeTCTBYIOIIETO ceTeBO-
MY CepBHCY, Ha KOTOPHIIl yKa3bIBaeT NepejaHHblil onucaresb. OPyHKIUs HE BHITOJIHSIET
3aITPOCOB K CAMOMY MOJLYJTIO.

ITapameTpsr:

svc — Ommcare/ib CeTEBOTO CEPBUCA

serial — MaccuB #a X502_SERIAL_SIZE OaiiT, B KOTOPBIi Oy/leT cOXpaHEH CepHitHbIiI
HOMeEp

Bo3zspamiaemoe 3HaueHUe:
Koz omubku

4.3.8.7 IlosyuuTrh mMs yCpoiicTBa MOJYJIS IO OIKMCATEJIO CETEBOTO CepBUCA

®opmar: int32_t E502_EthSvcRecordGetDevName (t_e502_eth_svc_record_hnd
rec, char *devname)

Onucanmne:

DyHKIus Bo3Bpaliaer uMs ycrpoitcrsa moayas (“E502” wiu “E16”), coorBeTcTByI0-
IIEr0 CETeBOMY CEPBHUCY, Ha KOTOPBIN yKasbiBaeT mepejannblii onucareib. QyHKIus He
BBITIOJTHSIET 3aITPOCOB K CAMOMY MOTYJIIO.

ITapameTpsr:

sve — Onucaresb ceTeBOro cepBuca

devname — Maccus na X502_DEVNAME_SIZE GaiiT, B KOTOPBIil Oy/1eT COXpaHEHO WM
YCTPOHCTBA

Bo3zspamiaemoe 3HaueHUeE:
Koa omubku

4.3.8.8 IloayumTts IP axmpec cereBoro cepBmca

Popmar: int32_t E502_EthSvcRecordResolveIPv4Addr
(t_eb02_eth_svc_record_hnd svc, uint32_t *addr, uint32_t tout)

Onucanmne:

Oynaknuga noaydaeT [P-anapec momyna E-502; cooTBeTCTBYIONIETO ceTeBOMY CEpPBHCY,
Ha KOTOPBINl YKa3bIBaeT Nepeaanubiil onucarenib. OyHKIUSI TPU HEOOXOIUMOCTH MOZKET
BBIIIOJIHATH 3aIIPOCHl K CAMOMY MOJLYJIIO JIjIsI IIOJIyY€HUs ITOr0 ajipeca, ecjiu nudopma-
UK O aJIpece HeT B Kellle.

ITapameTpsr:

sve — Ommcare/ib CeTEBOTO CePBUCA

addr — IP-agpec moayss B Buje 32-6uTHOro cioBa (aHasjormdHo mapamerpy ip addr
dbyuknuu E502_0penByIpAddr())

tout — Bpems okugaHmsa 0TBeTa OT MOAYJSA B CIydae HEOOXOIMMOCTH BBIIOJHUTH 3a-
[POC JIJIsl YCTAHOBJIEHUSI aj[peca.

Bo3sparniaemoe 3HaYeHUE:
Koz omubkn

127



4.3.8.9 IIpoBepka, yka3bIBAIOT JIU 00a OMMUCATEJI HA OJAWH YK3EMILJISIP CEPBUCA

®opmat: int32_t E502_EthSvcRecordIsSameInstance
(t_eb02_eth_svc_record_hnd svcl, t_eb02_eth_svc_record_hnd svc2)
Onucanune:

OyHKIAA TPOBEPsIeT, YKA3bIBAIOT JIM 00a OMHCATEss CePBUCOB HAa OIUH W TOT XK€
9K3eMILIAP. [cm mpusiokenue coxpaHser CIHCOK OIHcaTesiell CepBHCOB MpPH UX 00-
HapyKeHUH, TO JaHHas (YHKIUSI MOYKET HUCIOJAb30BATHCH, HANPUMED, TPU COOBITH-
sax E502_ETH_SVC_EVENT_REMOVE wsu E502_ETH_SVC_EVENT_CHANGED, 4T0OBI MOHSTD,
KaKoii 3alHMCH B COXPAHEHHOM CITHCKe COOTBETCTBYeT coObitue (T.e. dyHKuus E502_
EthSvcBrowseGetEvent () BepHeT HOBBI ommcaTe/b, HO YKAa3bIBAIOIIUN HA TOT JKe K-
3eMILISAP, 9T0 U npu cobbiTnn E502_ETH_SVC_EVENT_ADD)

ITapameTpsI:
svcl — Ilepsblit onucaresib CeTEBOTO CepBUCA JIJII CDABHEHUS
svc2 — Bropoit onucare/ib ceTeBoro ceppuca Jiis CpaBHEHUS

Bosspariaemoe 3HaYeHUE:
Kox omubku. Bosspaniaer X5602_ERR_OK, ecsin oba onucareiss yKa3bIBaIOT HA OJUH K-
3eMILIAP.

4.3.9 ODyHKOUMU aJisd PadOThl C CUTHAJBHBIM TPOIECCOPOM

4.3.9.1 3arpy3ska npoIinuBku curHajbHoro mporiieccopa BlackFin.

®opmart: int32_t X502_BfLoadFirmware (t_x502_hnd hnd, const char
*filename)
Onucanwme:

QyHKIUA 3arpyzKaeT MPOIIUBKY CUTHAJIBLHOIO IIPOIeccopa M3 yKa3zaHHOro (daiiia B
IPOIECCOP U 3AIlyCKaeT ee, MPOoBepsieT IPABUJIHLHOCTD 3aIPY3KH IIYTEM IOJIyYeHUs Bep-
CHU MPOUTUBKY (UYepe3 CIeNUaTbHy0 KoMaH iy ). [IpommBKa JoJKHA OBITh B GHHAPHOM
dopmare LDR.

ITapameTpsr:
hnd — Omnwucarenb Momyst.
filename — Nwmga draiina ¢ 3arpy:xaeMoil mpOITHBKOI.

Bo3Bpariaemoe 3HaYeHU!E:
Kon ommbxu.
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4.3.9.2 TlIposepka, 3arpy2xkena Jjiu npoimuBka BlackFin.

®opmar: int32_t X502_BfCheckFirmwareIsLoaded (t_x502_hnd hnd, uint32_t
xversion)

Onucanme:

OyHKINA TepegaeT KoMaHIasl mporeccopy BlackFin s momydenus Bepcun mpOIIHB-
KA U ee COCTOSIHMS. YCIENIHOE BBIIOJHEHUE KOMAaH/[ CBUJIETEJIbCTBYET O TOM, YTO B
BlackFin 3arpyzxena jeiicTBuTe/ibHasA NponnBKa. KpomMe TOro MmpoImBKe MnepeiaeTcs
uadopmanusg o moayse (Hamumaue ommuit, Bepcus [IJINC u T.1.) 1 BHYTPEHHErO HC-
moJIb30BaHus. B ciaydae ycmexa Mofysib mepeBonuTcs B pexkum DSP.

Jlamnasg pyHKINUS MOXKET CAYXKUTH JJis MPOBEPKHU, ObLIa JIU 3arpyzKeHa MPONTUBKA
panbiie (4T06bI He 3arpyzKaTh OBTOPHO) HJIK JIJisl IPOBEPKU ObLIA JIM OHA 3arpyrKeHa
qepe3 JTAG-unrepdeiic.

ITapameTpsr:

hnd — Omnmucarenb Momys.

version — Ecyin ykazaressb He Hy/1eBO#, TO B JJAHHO IIepeMEHHOI BO3BPAIaeTCd BEPCU
npomuBku BlackFin B ciydae ycnemnnoit mpoepku.

Bo3zspamiaemoe 3HaueHUeE:
Koxa omubku.

4.3.9.3 UYrenue 6Ji0Ka JAaHHBIX M3 MAMATH CUTHAJBHOTO MPOIECCOPA

®opmar: int32_t X502_BfMemRead (t_x502_hnd hnd, uint32_t addr, uint32_t
*xregs, uint32_t size)

Onucanmne:

QOyHKIHA CIUTHIBACT OJIOK JAHHBIX HAIPSAMYIO U3 IIaMATH Ipoieccopa. MoxKeT ObITh
LPOYUTAHBI JaHHbIe, KaK 13 BHyTpenned namsru (L1), rak u u3 suemneit SDRAM. Tia
BuinosiHenus 31oit pyuknun B BlackFin gokna 66T 3arpyzkeHa ero mpoiruBKa.

Oyukius MpeJHasHadeHa B MEepBYI0 o4Yepeib JJId MOJb30BaTe e, TUITYIIUX CBOIO
IPOIpaMMy JijIsd CUI'HAJBHOTO IIPOIECCOPA.

ITapameTpsr:

hnd — Omnwucarenb Momys.

addr — Agpec mamsITH, HAYHHASA ¢ KOTOPOTO Oyaer cuuTaH OJIOK JTaHHBIX.

regs — MaccuB, B KOTOPBI# OYAYT COXpAHEHO MPOYUTAHHOE COIEPIKUMOE MAMSITH.
size — KoandecrBo cuuThiBaeMbiX 32-OUTHBIX CJIOB.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxku.
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4.3.9.4 3amnuch 6/10Ka JAaHHBIX B TaMATh CUTHAJIBHOIO ITPOIlECCOPA

®opmar: int32_t X502_BfMemWrite (t_x502_hnd hnd, uint32_t addr, const
uint32_t *regs, uint32_t size)

Onucanune:

QOyHKINA 3alUCHIBAaeT OJI0K JAHHBIX HAIPAMYIO B maMsaTu mpoieccopa BlackFin. Biok
JIAHHBIX JTOJIZKeH ObITh Beerjia Kparen 8 32-6uTHbiM cioBaM (32 Gafitam). 3anuch MoxKeT
OCYIIECTBIATHCS KaK BO BHyTpeHHIOI0 aMsTh (L1), Tak u Bo BrermHioto SDRAM. s
BbInOJIHeHHA 310l dbyHKIuu B BlackFin moskna ObITh 3arpyzkeHa ero mpoIIuBKa.

QOyHKIKA IpeJHasHadeHa B MEepBYIO odepeb s IMOJb30BaTeJel, MUIIYIIUX CBOIO
IPOrpaMMy sl CHTHAJBHOTO IIPOIECCOPA.

Caeayer ObBITH OCTOPOXKHBIM, T.K. 3aIIACHh B 00J1aCTh JaHHBIX, HCIOJIb3YEMYIO IIPOrpaM-
MOl MOZKET MPUBECTH K €€ HepaDOTOCIOCOOHOCTH.

ITapameTpsr:

hnd — Omnmucarenb Momys.

addr — Ajapec mamsTH, HAYXHASA C KOTOPOTO OyIeT 3amucaH OJIOK JaHHBIX.

regs — MaccuB ¢ JaHHBIME [IJI 3aIIMCH B CUTHAJIBHBIN IIPOIECCOp.

size — KoJmuecTBO 3aMCHIBAEMBIX JAHHBIX B 32-GUTHBIX CJIOBAX (JIOJKHO OBITH KPATHO

8).

Bo3sparmniaemoe 3HaYeHUIE:
Koxa omubkn.
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4.3.9.5 Ilepemaua ynpasJjdomnieii KOMaHAbl CHTHAJIbHOMY TPOIECCOPY

®opmar: int32_t X502_BfExecCmd (t_x502_hnd hnd, uint16_t cmd_code,
uint32_t par, const uint32_t *snd_data, uint32_t snd_size, uint32_t
xrcv_data, uint32_t rcv_size, uint32_t tout, uint32_t *recvd_size)

Onucanme:

OyHKIMSA TPEIHAZHATCHA [IJIsI TePeIavn M0JIb30BATE/IbCKUX YIIPABISIONINX KOMAH,T
[IPOIECCOPY IS TTOJIb30Bareseit, nunryiux oo npomuBky BlackFin.

Yupasierne pabOTOil CUTHAJBHOTO MPOIECCOPa MTATHBIM 00Pa30M OCYTIECTBIISAETCS
Yepe3 yIpaBJISIONIe KOMaHbl, KOTOPbIE 3aIMCHIBAIOTCA B CIENWAIbHYI0 00JacTh Ta-
MSTH CUTHAJIBHOTO TIporieccopa. CUTHAIBHBII TTporieccop oOpabaThiBaeT KOMAHIY U TO
3aBEPINEHNIO 3AMUCHIBAECT B ITY Ke 00/1aCTh Pe3yJibTar.

Komanapl gengarhes Ha CTaH apTHBIE, KOTOPbIe UCHOIb3yIoTcs Oubmmorekoit x502api
U pea30BaHBl B MITATHON MPOIIMBKE CUTHAJIBHOTO IIPOIECCOPa U MOJIb30BATEIbCKIE,
KOTODBIE TIOJb30BaTETb MOXKET OMpPeIeIaTh M0 cBoeMy yeMoTperuio. 1lob30BaTenbekue
KOMaH bl HaumHatoTes ¢ koga X502 BF  CMD_CODE_USER (0x8000).

ITapameTpsr:

hnd — Omnwucarenb Momyss.

cmd  code — Ko koManpl - onpejesider, 4T0 33 KOMaH/1a BbIIIOJIHSIeTCH.

par — Ilapamerp, nepeaBaeMblii ¢ KOMaHIOH (3HAYEHHE 3aBHCHT OT KOJA KOMAHHI).

snd data — OmnmuonanbHble JaHHbIC, HepeaBaeMble BMecTe ¢ KoMangoi. Ecan gan-
HbIe He IMepealoTcs, TO JO0JKeH IIepeJaBaThCsa HYJIeBOi yKasaresab u snd size =
0.

snd _size — KosmmuecTso 32-6uTHBIX CJI0B, HepejgasaeMblx B snd_data

rcv__data — Maccus, B Koropsblit OyayT IepeJaHbl JaHHbLIC, BO3BPAIICHHbIE IPOIEC-
COpPOM TI0 3aBEPHICHHUIO KOMaH/JbI. ECJH/I JaHHBbI€ He JOJI2KHBI BO3BpalllaThCA, TO
JTOJIZKEH TIepeaBaThCs HyJIeBO yKa3arTesb, a rcv_size = (.

rcv_size — KoamdecTBo 32-OUTHBIX €JI0B, KOTOPOE OXKHIAETCH, YTO BEPHET MPOIECCOP
10 BBINOJIHEHUIO KOMaH1bl. Maccus rev _data jgosizken ObITh paccuauTal HA JAHHOE
KOJIMYECTBO CJIOB.

tout — TaiimayT B TedeHHE KOTOPOrO OYIAET OKHUIATHCS, KOTIA MPOIECCOD 3aBEPIITUT
BBINIOJTHEHEe KOMaHIbl. DYHKIMS BO3BPATHT YIIPAaBJEeHHE JUOO IO 3aBePIICHUIO
KOMAaHJIBI, JIMOO IO TaliMayTy.

recvd size — Eciu He ApigeTcd HyJIeBBIM yKa3aTeleM, TO B 9Ty IepeMeHHYyIo OyjeT
COXPAHEHO KOJUYIECTBO 32-OMTHBIX CJIOB, KOTOPOE PeAThHO BEPHYJI MPOIECCOP IMO-
cJie BHITIOJTHEHUsT KOMaHbl (IIPONECCOp MMeeT TIPABO BEPHYTh MeHbIIe NaHHbIX,
YeM 3ampalinBajioch B ICV_size).

Bozspamiaemoe 3HaueHUe:
Kon omubku. Ecau mporeccop BBIMOJIHII KOMAaHIY ¢ HEHYJIEBBIM KOJIOM 3aBepPINEeHHUs,
TO 3TOT KOJI U Oy/ieT BO3BpalieH (DyHKIUEH.
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4.3.10 Dyukmuu aaga paborsl ¢ Flash-mamarsio mogynsa

4.3.10.1 Yrenme 6J0ka ganubix n3 Flash-mamarn

dopmar: int32_t X502_FlashRead (t_x502_hnd hnd, uint32_t addr, uint8_t
*data, uint32_t size)

Omnucaune:

QOyHKIMS CYMTHIBAET MAacCUB AaHHBIX u3 Flash-mamsTu mMomyns B Maccus, mepenan-
HBIA moJsib3oBaTeseM. JIjIg cUMTHIBAHKS HE HYKHO CIIENHAIBLHOE pa3pelreHne - OHO JI0-
CTyHHO BCeraa.

ITapameTpsr:

hnd — Omnwucarenb Momys.

addr — Ajapec magana 6/10Ka.

data — Maccus, Kya 6y/IyT COXpaHEeHbl CUNTAHHBIE JAHHbIE (J0J7KeH ObITh He MEeHBIIIe
size GaiT).

size — KosmuecTBo OailiT 11 YTeHU.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.

4.3.10.2 3amnucs 6J0Ka mJaHHBIX BO Flash-mamsars momysisa

®opmar: int32_t X502_FlashWrite (t_x502_hnd hnd, uint32_t addr, const
uint8_t *data, uint32_t size)

Onucanwme:

QOyHKIUA 3alUChIBAET IePeJaHHblil MaccuB JTaHHbIX BO Flash-maMars Mmomgyist. DTa 06-
JIACTD JOJI?KHA, OBITH IpeIBAPUTEILHO cTepTa ¢ moMolibio X502_FlashErase () u 10 Ha-
JaJa U3MeHeHHsI JOJKHa OBITH BbI3BaHa (byHKINg X502_FlashWriteEnable (), 9T006bBI
paspemnuTh Jiroboe udMmenenune cojepzkumoro Flash-namsru. [Tosib3oBaresto g 3amnucu
JIOCTYTIHBI TOJILKO TiepBbie X502_FLASH_USER_SIZE Gaiit Flash-namsrn.

ITapameTpsr:

hnd — Ommucarenb Momys.

addr — Ajapec magana 6J0Ka.

data — MaccuB ¢ 3allUCBIBAEMBIME JIAHHBIMHE (10J12KeH ObITh He MeHbIIIe size GaiiT).
size — KosunuecTBo GaliT IS 3aIMCH.

Bo3Bparmniaemoe 3HaYeHUIE:
Kox omubku.
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4.3.10.3 Crupanue 6j0ka Bo Flash-mamarn

®opmar: int32_t X502_FlashErase (t_x502_hnd hnd, uint32_t addr,
uint32_t size)

Onucanme:

®yuknus crupaer 6ok Bo Flash-mamsaru moxynst (Bee siaeifku GyyT YUTATHCS KAk
0xFF). Anpec u pasmep goskubl ObITh KpaTHbl 4096 Gaiit! Tlepesa BozoBoM 310i QyHK-
U7 TOKHA OBITH pa3perieHa 3aluch B MOJIb30BATEIHCKYI0 001aCTh ¢ MOMOIIHI0 X502 _
FlashWriteEnable().

ITapameTpsr:

hnd — Omnwucarenb Momys.

addr — Aapec nauasna 610ka (nosmken 66T Kparen 4K).
size — Konmuecrso Gaiit s crupanus (kpatao 4K).

Bo3Bparmniaemoe 3HaYeHUIE:
Koxa omubku.

4.3.10.4 PaspemeHnne 3anucu B NMOJIb30BaTeIbCcKyI0 objsacTts Flash-mamarnu

®opmar: int32_t X502_FlashWriteEnable (t_x502_hnd hnd)

Onucanune:

DyHKIUS pa3periaeT 3aluch B MOJIb30BATEIbCKYI0 00aacTh Flash-namsitu (nmepsbie
X502_FLASH_USER_SIZE 6aiit). Jo/zKHa OGbITh BbI3BaAHA J0 TOrO, KAK MOXKHO OyJeT uc-
nosib30BaTh X502_FlashErase() m X502_FlashWrite () i u3MeHeHUS COAEPZKUMOTO
MOJIL30BATEIHCKON 001acTh maMaTu. [locsie 3aBeprieHnst n3MeHeHU CJieIyeT BhI3BaTh
X502_FlashWriteDisable().

ITapameTpsr:
hnd — Omnwucarenb Momys.

Bo3zspamiaemoe 3HaueHUeE:
Koa omubku.

4.3.10.5 3ampert 3anuc; B N0OJb30BaTeabCKyI0 o0sacTs Flash-mamarnu

®opmar: int32_t X502_FlashWriteDisable (t_x502_hnd hnd)

Onucanne:

QOyHKIUA 3allpellaeT 3allich B IOJb30BaTEIbCKYIO obJsiacTh Flash-mamaru momy-
as (mepeele X502_FLASH_USER_SIZE 6aiit). JloszKHA ObITH BBI3BAHA MOCJE TOTO,
KaK HYKHbIe JTaHHbIE B IIOJH30BATEIbCKON 00/acTH OBLIM M3MEHEHBI ¢ ITOMOIIBIO
X502_FlashErase() u X502_FlashWrite(), 9Tobbl 3alUTUTh OJb30BATE/IHCKYIO 00-
JAaCTh OT CJIy4YaliHON M3MEHEHUA B JTaJbHEHIIEM.

ITapameTpsr:
hnd — Ommucarenb Momys.

Bossparmiaemoe 3HaYeHUE:
Kon ommbxu.
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4.3.11 JlomoaHUTEJIbHBIE BCIIOMOTraTeJIbHbIE (DYHKIINNU

4.3.11.1 lloxyuuthb Bepcuio apaiiBepa moayasa L-502.

®opmart: int32_t L502_GetDriverVersion (t_x502_hnd hnd, uint32_t *ver)

Onucanune:

OyHKIKUSI BO3BpAIIAET BEPCHIO JpaiiBepa, yCTAHOBIEHHOTO [IJIsi YKA3aAHHOTO OTKPBI-
Toro ycrpoiictBa. Bepcus Bo3Bpamaercsa B Bume 32-0utHOro umcia. CTPOKOBOe Tpe-
CTaBJIeHNe BO3BPAIEHHONW BEPCUU - YeThIPe YHCJIA, CTapIIee COOTBETCTBYET CTAapIIeMy
OaliTy, MJIaJIIIIee - MJIAJIIIEMY.

Crapmuit 6aiiT - MaXKOpHas BepCcHsi, BTOPOil 110 CTapUIMHCTBY OaiiT - MUHOpHAsI, Tpe-
THii - PEBU3HsI, YeTBEPTHIN - HOMeD cOOpKH (He ucnosb3yercs - Beerga 0).

9T0 Ta Bepcus, KOTopas orobparkaerca B aucrnerdepe ycrpoiicts B Windows mium ¢
nomombio modinfo B Linux.

Hamnast GyHKIUS JTOCTYITHA TOJIBKO J1jis1 yerpoiicTs ¢ uarepdeiicom PCL/PCI-Express
(L502)

ITapameTpsI:
hnd — Omnwucarenb Momyss.
ver — 32-OuTHOe YuCJI0, Ipe/ICTaB/Isolee co0oil Bepcuio JpaiiBepa

Bo3sparniaemoe 3HaYeHUIE:
Koxa omubkn.

4.3.11.2 TIlepeBoa moxmyaa E-502 B pexxum 3arpy3dmnka

dopmar: int32_t E502_SwitchToBootloader (t_x502_hnd hnd)

Onucanmne:

OYHKIMS TEPEBOIUT YCTPORCTBO B PEKUM 3arPy3UUKA JIJ1 BOSMOKHOCTH OOHOBJICHUS
npomusku KouTposutepa Cortex-M4 monynsa E-502 ¢ momomnpio yruimter 1boot.

B 3aBucuMOCTH OT HCHO/IB3YEMOTO TEKYIIEro nHTepdeica Iyt COeTMHEHUST C MOLYJIEM,
MOJLYJIb TIEPEBOJIUTCS B PEXKUM 3arpy3ku nporusku no uarepdeiicy USB (ecau coeu-
menue 66110 10 USB) min o TEFTP (ecsn coemunenue 6b110 o uarepdeiicy Ethernet).

[Ipm ycmemnom BbI3oBe AaHHO# (DYyHKINU JaabHeiias padoTa ¢ TeKYIIeM COoeTmHe-
HHEM HEBO3MOYKHA, T.€. €JIMHCTBEHHBIM JOIYCTUMBIM CJIEIYIOIIUM BBI30BOM SIBJISIETCS
X502_Close().

lIpu mepexo/ie B 3arpy34iK HaXOIUTCS B pezKAMe 3arpy3unKa nopsaka 30c moce gero,
eCJIM He TMOCTYHAJO 3alPOCOB Ha TMeperpoIUBKY 3arpPy3UrK BO3BpAIaeT yIPaBJIeHHEe
MITATHON TpomuBKe. [loka MOTYTh HAXOAUTCS B pezKUMe 3arpy34nKa ¢ HIM HEBO3MOYKHO
YCTAHOBUTD COEJMHEHNE ¢ MOMOIILIO (PYHKIMI JTIaHHOH OubInoTeKn.

ITapameTpsr:
hnd — Omnwucarens ycrpoiicTsa.

Bo3sparniaemoe 3HaYeHUE:
Koxa omubkn.
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4.3.11.3 Ilepesarpys3ka npomuku IIJINIC

®opmat: int32_t E502_ReloadFPGA (t_x502_hnd hnd)

Onucanue:

[To mamnoit komamnie Kourposuiep Cortex-M4 momyias E-502 soimosinsger copoc [LJINC
n 3arpy3ky nporusku [IJIVMC u3 Buyrpenneit Flash-mamsarn.

D10 cepBuCHAs (PYHKIUsI, KOTOPAS MCIOIb3yeTCs TJIABHBIM 00Pa30M Jjisi OOHOBJICHUS
npomusku [LJINC.

ITapameTpsr:
hnd — Omnmucarens ycrpoiicTsa.

Bosspamiaemoe 3HaYeHUeE:
Kon ommbxku.

4.3.11.4 Ilepenaua ynpasagiomieii Komanabl KOHTposiepy Cortex-M4.

®opmart: int32_t E502_CortexExecCmd (t_x502_hnd hnd, uint32_t cmd_code,
uint32_t par, const uint8_t *snd_data, uint32_t snd_size, uint8_t
xrcv_data, uint32_t rcv_size, uint32_t tout, uint32_t *recvd_size)

Omnucanne:
OyHKIMS TpeJHa3HATeHA /I IIepeladd M0JIb30BATEIbCKUX YIIPABIAOMNX KOMAHI
KOHTPOJLIEPY JIs ciaydas MoaucdunupoBannoit npommusku Cortex-M4.

ITapameTpsr:

hnd — Omnwucarenb Momys.

cmd code — Koy koMan/pl - olpejiesigder, 4T0 33 KOMaH/1a BbIIIOJIHSIeTCH.

par — Ilapamerp, nepegaBaeMblii ¢ KOMaHIOH (3HAYEHHE 3ABHCHT OT KOJA KOMAH/HI).

snd data — Onmmonanbnble Janmble, MepenaBaeMble BMecTe ¢ Komanoil. Ecan gan-
Hble He IepealoTcs, TO J0JKeH IIepeaBaThbCsa HYJIeBOi yKasaresab u snd size =
0.

snd _size — Kosmuecrso 6aiit, nepejabaembix B snd_data

rcv__data — Maccus, B Koropbiit OyayT IepeJaHbl JaHHbLIC, BO3BDAIICHHbIE IIPOIEC-
COpPOM TII0 3aBE€pPHICHHUIO KOMaH/JbI. ECJH/I JaHHBIEC HE JOJI2KHBI BO3BpalllaThCA, TO
JTOJIZKEH TIepeIaBaThCsl HyJIeBOi yKa3arTesb, a rcv_size = (.

rcv_size — KoamdecTBo 6aifT, KOTOpoe OKHAaeTcdA, 9TO BepHeT KOHTPOJIIEP IO BBI-
MOJTHeHUIO KOMaHapl. MaccuB rcv _data joskeH ObITH pacCUUTaH Ha JTAHHOE KO-
JITIECTBO CJIOB.

tout — TaiimayT B TedeHHU KOTOPOTO OYAET OXKUIATHCHA, KOT/Ia KOHTPOJLIED 3aBEPITUT
BBINTOJTHEHIEe KOMaHIbl. DYHKIMS BO3BPATHT YIIPAaBJEeHHE JUOO IO 3aBEPIICHUIO
KOMAaHJIBI, JINOO IO TaliMayTy.

recvd size — Eciu He ApigeTcda HyJIeBBIM yKasaTeleM, TO B 9Ty IepeMeHHyIo OyjeT
COXPAHEHO KOJIUIECTBO DANT, KOTOPOE PeaJbHO BEPHY/I KOHTPOJLIED TIOCTIE BBIOJI-
HeHWsI KOMaH/Ibl (KOHTPOJIJIED MMeeT MPAaBO BEPHYTh MeHbINE JaHHBIX, YeM 3a-
[PAIIUBATIOCH B rcv _size). Ecin ykazaresb HyJIeBoOii, TO BO3BpaIlaeHHe MEHbBIIEro
KOJIMIECTBA, JAHHBIX CUUTAETCH OMUOKOIA.

Bo3zspamiaemoe 3HaueHUeE:
Koa omubku.
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4.3.11.5 IloayunTth Bepcuio 6ubamorexkn

®opmar: uint32_t X502_GetLibraryVersion (void)

Onucanue:

OyHKIHA Bo3BpalaeT Bepcuio oubamoreku x502api. Bepcus BosBpaliaercs B BUe
32-outHoro uncaa. CTpOKOBOE IIpeacTaBIeHne BO3BPAIIEHHON BEPCUN — YeThIpe YHCIa,
crapiiee COOTBETCTBYET cTapiiemMy OafiTy, Mjajinee — MJIA/IIeMYy.

Craprmuit 6aiiT — MaKOpHas BepPCHUsi, BTOPOil MO CTApIIHHCTBY OaiflT — MHHOpHA,
TpeTuii — peBu3Hsl, YeTBEPTHI — HOMep cOOpKHU (He ucmoJb3yercss — Beerma ()

Bo3spariaemoe 3HaYeHUE:
32-0uTHOE YHUCJIO, IIPEJCTaBIdIoONee cobOi Bepcuio 6ubInOTEeKN

4.3.11.6 IlosryyeHue cTpoku 00 omnbke

®opmart: const char* X502_GetErrorString (int32_t err)

Onucanune:

OyHKIMA BO3BPAIIAET CTPOKY, COOTBETCTBYIOILYIO IEPEJAHHOMY KOy omubku. B Ha-
CTOsIIIee BPeMs BO3BPAIAETCS BCETA PYCCKash BEPCHsI CTPOKU (BO3MOXKHO B Oyytiem
Gy/eT BO3MOKHOCTb CMEHHTD A3bIK T100abHON (hyHKIHEN ).

Craenyer ydectb, uro B OC Windows cTpoka Bo3BpaliaeTcs B CTaHIAPTHON s
Windows koauposke CP1251, B To BpeMs Kak B Linux ucnosb3yercst Koguposka UTFE-8.

ITapameTpsr:
err — Koa omubku, 111 KOTOPOro HY:KHO BEPHYTH CTPOKY.

Bo3Bparmiaemoe 3HaYeHUIE:
YKazareb HA CTPOKY, COOTBETCTBYIOIILYIO KOILY OIMHUOKU

4.3.11.7 Mopranue CBEeTOANOIOM

®opmar: int32_t X502_LedBlink (t_x502_hnd hnd)

Omucaune:

[Ipu BBI30BE 3TOM (DYHKIMH, €CJIU He 3aIyIIeH CHHXPOHHBIH BBOJI/BBIBOJI, TPOMCXOIAT
KPATKOBPEMEHHOEe 3aTyXaHue KPACHOI'O IBeTa CBeTOJuo/a Ha nepejHeil naneiun [L-502
mwin ceerogauona LED1 monyns E-502. Moxker ObITh HCIIONIB30BaHA /IS BU3yaJbHOM
naeHTH(MUKAIIMT MOYJISA MOCJIe €r0 OTKPhITH.

[Ipu 3aIyeHHOM CHHXPOHHOM BBOJIE/ BBIBOJIE JIAHHBIH CBETOMO BCETIA TOPUT 3eJe-
HBIM IIBETOM U JaHHAas (PYHKIMS HE BJIUSET HA €ro COCTOSHHUE.

ITapameTpsr:
hnd — Omnwucarenb Momyss.

Bo3zspamiaemoe 3HaueHUeE:
Koxa omubku.

136



4.3.11.8 VYcTraHOBKA MOATATUBAIOIINX PE3UCTOPOB HA BXOJHBIX JIMHUSIX

®opmat: int32_t X502_SetDigInPullup (t_x502_hnd hnd, uint32_t pullups)

Onucanue:

QOYHKIHAA MOXKET HCIIOJB30BAThCA s BKJIIOUYEHUs MOATATHBAIONINX PE3UCTOPOB Ha
1npoBLIX BXomax. /1 pa3sHbIX MOy Iel TOATATABAIONIIE PE3UCTOPHI PEATIN30BAHBI Ha,
pasabix Bxogax. Jas momymeir E-502 u L-502 MoxKHO BKJIFOYATh WX Ha JHHESX SYNI
n SYN2. JIna L-502 MOKHO OTAeIbHO 3a,1aBaTh BKIIOUYEHBI HJIH OTK/IIOYEHBI TOATIKKN
Ha MJa el uam crapiieii mosopune nudposbix auauit. s E-502 MOXKHO BKIIOYUTH
HOJATATUBAIONINE K HYJIIO PE3UCTOPHI Ha BXOJAX MEKMOIY/IbHO#I cunxponu3anun. s E-
16 muuawmit TRIG u INT moryT 6bITh Kak BXOIOM, TaK U BHIXOIOM mis curaasoB START
u CONV.

Ha ne ykazaHHBIX JUHUSX TOATSTHBAIOININE PE3UCTOPHI OYAYyT OTKJIIOYEHbI, €CJIH OHU
OBLIM BKJIIOYEHBI JI0 3TOrO.

[Ipu BKIIOYEHUN NMUTAHUS BCe IMOATSATUBAOIINE PE3UCTOPHI OTKJIKYEHBI.

ITapameTrpsi:

hnd — Omnwucarenb Momys.

pullups — ®naru (u3 t_x502_pullups), onpee/sioniue, Ha KAKUX JUHAAX BKJIIOTCHbI
IOATATUBAOIIEC PDE3UCTOPLI.

Bo3sparmniaemoe 3HaYeHUIE:
Koxa omubkn.

4.3.11.9 llpoBepka noaaep2kKu MOAYJIEM 33JaHHOU BO3MOXKHOCTHU

®opmar: int32_t X502_CheckFeature (t_x502_hnd hnd, uint32_t feature)

Onucanune:
QyHKIUA UCHOIb3YETCs JIJIsl IPOBEPKH, 1OJJIEPKUBALTCH JIM OLPEJIe/IeHHAS BO3MOZK-
HOCTh U3 t_x502_features g JAHHOTO MOAYJIA C TEKYIIUMA BEPCUAMHA IPONINBOK.
Ecam Bo3aMOXKHOCTH TTOIepsKIBaeTCs, TO OyeT Bo3ppaitieH ko X502_ERR_OK.
Hannasg ¢pyHnkmug jgoctynna B oubanoreke Bepcun 1.1.6 win BbIIe.

ITapameTpsr:

hnd — Omnwucarenb Momys.

feature — 3nauenue u3 t_x502_features, onpeaendomue, KAKYO BOSMOKHOCTh HEO0-
XOJUMO TPOBEPHUTD.

Bo3Bparniaemoe 3HaYeHUE:
Eciun Bo3MOXKHOCTE MO IepKuBaeTcss, To0 Bo3Bpamiaercsd X502_ERR_OK, wHade — KO/
OIINOKHI
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I'maBa 5

Metku Bpemenu (Tosbko s E502-P1)

5.1 Pexum cuHXpoHU3aIuM BpeMeHn 110 mpoTokoay PTP

B momudukanuun E502-P1 nmobasien MexaHu3M BHYTPEHHUX YaCOB ¢ BO3MOXKHOCTBIO UX
njaBHoi moacTpoiiku. Takzke gobaBieHa moagep:xKka nporokonaa PTP aaga cunxponusanun
Bpemenu 1o cetu Ethernet m peanmzoBana BO3MOXKHOCTH BCTaBKU METOK BPEMEHU B IIOTOK
JIAHHBIX “Ha BBOJ , TakuM 00pa30M Npu BKIIOYEHUH METOK BPEMEHH TOSIBUIaCh BO3MOYKHOCTD
BBIYUC/IATH TOYHOE BpeMs /1 KOHKPEeTHBIX ¢JI0B 3 moToka. E502-P1 moamepkuBaeT TOJIBKO
Peer-to-Peer pexxum mpotokona P TP, mostomy cepsep pealbHOTO BpeMeHHU ¢ KOTOPBIM IPO-
HUCXOIUT CHUHXPOHHU3AIMUS T0JIXKEeH OBITh HACTPOEH MMEHHO Ha 3TOT pexuM. B pexxnme PTP
Peer-to-Peer kakptit y3en ceru (B T.4. KomMmyTaTopsl) gosnpker 6oirs PTP - coBmecTumbiM
U YYUTHIBATD 3aJIEPZKKY [0 OmzKaiiiiero coceganero, nnade pabora PTP cunxponusanuu ne
BO3MOZKHA.

Eciu Bce yesoBust g pabornl PTP cobiionenpbl, T0O CHHXpOHU3AIUS BHY TPEHHEr 0 3HAYe-
HUsI BpeMeHu (BHyTpeHHHUX dacoB) B E502-P1 momkHa 3apaboTaTh aBTOMATHIECKH, YCTPOid-
cTBO Oy/eT 1oJiydaTh 3HaYeHue TOYHOIO BPEMEHU C CepBepa U KOPPEKTHUPOBATH BHYTPEHHUE
YaChI.

st Toro 9ToOBI METKH BPEMEHH IOSBUJINCH B MOTOKe “Ha BBOJ, HEOOXOINMO CIIEIN-
aJIbHO BKJIIOUNTH TaKOW pexkKuM depe3 coorBrerByiomniee API mo yMomdaHmio 9T0T pexkum
BBIKJTIOYEH.

s padorel ¢ PTP B E502-P1 6buin j106aBjienbl HECKOJILKO HOBBIX peructpos. Panee
3ape3epBUPOBaHHBIN OUT B CJIOBEe “Ha BBOJ Teleph O3HAYAET UTO CJIOBO SIBISIETCH METKOi
BpEMEHU U JIjId Hee BBOJAMTCH npu3Hak “3axBar PTP”.

[Ipuznak ‘3axBat PTP” - arpubyT cjioBa MeTKH BpeMeHHU, 03HAYAET UTO JIJIsI IIOTOKA CJIOB
HOJIYYEHHBIX MKy ABYMsI METKAMU BPEMEHH C YCTAHOBICHHBIM IIPU3HAKOM 3aXBaTa MOXKHO
BBIUKMC/IUTh BPEMS KazK/J0I'0 CJIOBA C OLPEJIEJEHHON TOYHOCTHIO.

g obecriedenuns: Tpedyemoii TounocTu cuaxpouuzarun B £502-P1 BBeieHbI HECKOJIBKO
HACTPOEK.

e J/lonycTuMasi pACCHHXPOHM3ANUs 9aCOB, +-HC/C. [Ipn KayKI0M Moy YeHrn 3Ha-
JeHUs TOYHOIO BpeMeHHU oT cepBepa, E502-P1 Beryuciger pa3sHOCTh 3HaUeHUS BHYT-
PEHHUX YacoB CO 3HaYeHWeM NMPWHATHIM OT cepBepa. /lasee 3Ta pa3HocTb AEINTCS HA
BpeMsI IIPOIIe/IIiee Mocje HOoCae Heli CHEXPOHU3aiy (BBIYUCAEHHOE 110 BHYTPEHHUM
qacaM). BerancjieHHOe 3HaUeHne CPABHUBAETCS ¢ 3aaHHBIM napamerpoM. CHHXPOH-
3aIisd CUYATAETCS YCIIENTHOM, eciu BBIYUC/IeHHOe 3HaUeHHe He BBIXOIHUT 3a 3aJaHHBIN
WHTEPBAJ.
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e MuHuMajabHOE KOJ-BO YCIENIHBIX CHHXpOHu3anuii. /Ijas Toro 9robbl npu3Hak
“zaxpar PTP” nosiBuscs, JOMKHO TPOU30OUTH MUHUMAJILHOE KOJUYECTBO YCIIENTHBIX
cunxpoHuzanuii. B ciaydae Heymaunoit cunxponusanuu, npusnak “saxsar PTP” copa-
CHIBAETCH W IHKJ OXKHJIAHUS MUHUMAJBHOTO KOJUYECTBA YCHEITHBIX CHHXPOHW3AIUT
MOBTOPSETCS.

5.1.1 Pabora c MomaysieM npu MUCMOJIB30BAHUN METOK BPEMEHU

Pabora ¢ merkamu Bpemenn u3 APl peannm3oBana oTmeabHO OT (DYHKIMIA yIpaBICHHUS
HOTOKOM U (DYHKIUH 11Oy YeHHST JAHHBIX U3 [TOTOKA.

1. Bkaroyenue  BCTaBKHM ~ METOK  BpeMeHH B IOTOK  JIAHHBIX  “Ha  BBOJ:

X502 FpgaRegWrite(hnd, E502_ REGS ARM_ TIME CTRL, 1);

2. Vcranoska Hactpoek 3axsara: X502 FpgaRegWrite(hnd, E502 REGS PTP LOCK LIMIT
(ptp_limit _ns & Oxffff) | (ptp_req hits << 16))

1. ¥V3Hath cocrostane nmpu3naka “3axpar PTP”: X502 FpgaRegRead(E502  REGS ARM TIME
&status);

2. Mannmaan3upoBaTh KOHTEKCT AJist 06paboTku MeToK Bpemenn: X502 tstp init(&tstp state,
adc_freq, din_freq).

3. Obpaborka  MeTOK  BpeMeHH W3  NPOYNTAHHBIX  JAHHBIX € [MOMOIIHIO
X502 tstp process wrd(&tstp state, cur_wrd), wme cur_wrd - odYepemaHOe
¢JIOBO mostydennoe ¢ momoripio X502 Recv()

5.1.2 Omnwucanme peructpoB PTP

E502 REGS ARM_ TIME CTRL
Address: 0x110

Bit | Name Access | Description Reset
Value
[1] STATUS | R npusHak “3axsar PTP” 0

1: mpuznak “saxsat PTP” npucyrcrsyer, ycioBus
3aXBaTa BBIILITHEHBI
0: npusnak “3axsar PTP” orcyrcrsyer

[0] ENABLE | RW 1: 7106aBAATH METKH BpeMeHH B MOTOK BBOJA 0
0: mOTOK BBOJIA 63 METOK BPEMEHH

E502 REGS PTP_ LOCK_ LIMIT
Address: 0x706

Bit Name Access | Description Reset
Value
[31:16] | ENABLE | RW MuHUMAJILHOE KOJI-BO YCIIENIHbIX CHHXpOoHU3a- |
107048
[15:0] | STATUS | R JomycTumas pacCHHXpOHU3AIUA 9acoB, +-He/¢ | 0
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5.1.3 PTP-coBmecTumoe ob6opymoBaHME

ObopyaoBanue, copMecTHas padbora Koroporo ¢ E502-P1 no nporokosry PTP 6bli1a npo-
BepeHa.

Cepsep Bpemenn: 0,10k Koppekiuu Bpemean YHKC-2 npoussogacra OO0 «IHxkeHepHbIit
eHTp ,DHeprocepBuc s (www.enip2.ru) Ceresoii kommyrarop ¢ noguepzkoii PTP: 6ok L-
VIMS-SWITCH npowussoacrea OO0 “JT KAP/T” (www.lcard.ru)

5.2 KOHCTaHTBHI U IepedYnCIeHUS

5.2.1 KoHcCTaHTBI 1 MaKpOOIIpeIe/IeHUS

Kouncraura 3HaueHne Onucanne
TSP_NSEC_PER_SEC (1000000000)
TSP_WRD1_SSEC_LEN (24)
TSP_WRD2_SSEC_LEN (7
TSP_WRD2_SEC_LEN (19)
TSP_WRD3_SEC_LEN (13)
TSP_SSEC_WIDTH (31)
TSP_WRD_NUM (((urd) >> 26) &
3)
TSP_WRDO_ADC_CLK_NUM_MASK (Ox3ffffff)
TSP_WRD1_LOCK_MASK (1 << 25)
TSP_WRD1_FMARK_MASK (1 << 24)

((1 << TSP_WRD1_
SSEC_LEN) - 1)
TSP_WRD2_SEC_MASK (0x3f£££80)

((1 << TSP_WRD2_
SSEC_LEN) - 1)

((1 << (TSP_WRD2_
TSP_WRD2_SECSSEC_MASK SEC_LEN + TSP_WRD2_
SSEC_LEN)) - 1)

((1 << TSP_WRD3_
SEC_LEN) - 1)

(1 ((wrd) & TSP_
WRD1_FMARK_MASK))
(1" ((wrd) & TSP_
WRD1_LOCK_MASK))
((wrd) & TSP_WRD1_
SSEC_MASK)
((uint64_t) ((wrd) &
TSP_WRD2_SECSSEC_
MASK) << TSP_WRD1_
SSEC_LEN)

((wrd) & TSP_WRD2_
SSEC_MASK)

TSP_WRD1_SSEC_MASK

TSP_WRD2_SSEC_MASK

TSP_WRD3_SEC_MASK

TSP_WRD1_IS_FMARK

TSP_WRD1_IS_LOCK

TSP_WRD1_GET_SSEC

TSP_WRD2_GET_SECSSEC

TSP_WRD2_GET_SSEC
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TSP_WRD3_GET_SEC

((uint64_t) ((wrd) &
TSP_WRD3_SEC_MASK)
<< (TSP_WRD1_SSEC_
LEN + TSP_WRD2_
SSEC_LEN + TSP_
WRD2_SEC_LEN))

SSEC_MAX

(OxT7TLLff£EE)

TSTP_SSEC_TO_NSEC

(time > 0 ?
((uint32_

t) ((((double) ((time)
& SSEC_MAX))

/ (1U << TSP_
SSEC_WIDTH)) *
TSP_NSEC_PER_

SEC)) : ((uint32_

t) ((((double) ((timex*|(-1))
& SSEC_MAX)) / (1U
<< TSP_SSEC_
WIDTH)) * TSP_NSEC_
PER_SEC)))

TSTP_SECSSEC_TO_SEC

(time > 0 7
(uint32_t) ((time)
>> TSP_SSEC_WIDTH)

(uint32_t) ((time
* -1) >> TSP_SSEC_
WIDTH))

TSTP_SECSSEC_TO_SEC_DOUBLE (10 << TSP_SSEC_

(((double) (time)) /

WIDTH))

TSTP_SEC_TO_SSEC

(((uint64_t) (time))
<< TSP_SSEC_WIDTH)

5.2.2 CrpykTypa Ajid XpaHeHUs KOHTEKCTa Npu 00paboTKe MMOTOoKa
CJIOB “Ha BBOJ’ C BKJIIOYEHHBIMU METKAMU BPEMEHU!

Twum: t_x502_tstp_state

Onucanme: CrpykTypa /UIsi XpaHEHWsT KOHTEKCTa Mpu 0OpabOTKe MOTOKA CJIOB “Ha
BBOJI” C BKJIIOYEHHBIMH METKAMU BpeMeHU

ITouie Tun Onucanmne noJud
) 3HAYEHHUe CJIOB MOCJIeTHell METKH BpeMeH!
wrd uint32_t [4]
adc_freq uint32_t gactora AIILT
din_freq uint32_t yacrora DIN

tstp_start_time

t_x502_tstptime BpeMs IIePBON METKHW BpeMeHN

tstp_mark_rcvd

IIPU3HAK, YTO MepBas MeTKa BPEMEHHU II0-
JIydeHa

bool
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. 3HaYeHue TeKyIIero obpabaThiBaeMOro
cur_wrd uint32_t Y P
CJIOBA
processed_wrds uint32_t KOJI-BO 00pabOTAHHBIX CJIOB U3 TOTOKA
adcwrds_after_ . KoJ1-B0 cy10B ALIII mocse moceaueit MmeTkn
uint32_t
tstp BpeMeHn
dinwrds_after_ . KoJ-Bo cjoB DIN mociie mociiegneil MeTKI
uint32_t
tstp BpeMeHn
. o011Iee KOJI-BO CJIOB TIOCJIe MTOCJTIe/THed MeT-
wrds_after_tstp uint32_t m A
KU BpeMeHu
last_tstp_time t_xb02_tstptime BpeMd IocJIeIHell MeTKU BpeMeHHU

5.2.3 Tun nmaHHBIX JJid XpaHeHus BpeMeHu Bpemsda xpaHuUTcd B ce-
KYH/JIaX Ipolieaiiiee ¢ Ha4vajda 3toit smoxu (00:00:00 UTC, 1
fusaps 1970 roma) [pobusbrii dopmar xpanenmss 32.31: 32
meybrx Omt, 31 ApobHBIX OuT, crapmme 32 OMTA - CEKYHJIBI,
muagme 31 6ut cabcekynapl = 1 / (1<<31) cekynzacabce-
KYH/IbI,

Twum: t_x502_tstptime
Onucanme: Tun TaHHBIX A1 XpaHEeHUs BpeMeHU BpeMms XpaHWTCH B CeKYHIaX IPO-
mesree ¢ Hadaaa 1oit smoxu (00:00:00 UTC, 1 dusapsa 1970 roxa) dpobusiii hopmar
xpanenus 32.31: 32 nesbix out, 31 pobubix Out, crapumme 32 6uTa - CEKyH/IbI, MJIaJIIIne
31 6ur cabeexyngap = 1 / (1<<31) cexynn

® CabCEeKYHJIbI,

5.3 @OyHKIuM A paboThl ¢ MEeTKaAMII BpEMeHN

5.3.1 HManmmaymsanuga tstp state, B HeM XpaHWUTCHA TeKyIIuii KOH-
TEKCT JIJIs OIlepaliiii ¢ MeTKaMi BpeMeHU 13 IIOTOKA “Ha BBOI .

®opmart: void X502_tstp_init (t_x502_tstp_state *tstp_state, uint32_t
adc_freq, uint32_t din_freq)
Onucanne:

Jlannas pyHKIUA WHUIUAJIUZUPYET CTPYKTYPY B KOTOPOil XpaHUTCA KOHTEKCT JIJIs
paborsel ¢ MeTkaMu Bpemern Heobxomaumo ykassiBarh Ha gactoTy ALIIL u DIN T.K. Bpems
JIJIST CJIOB MEXKJIY JIBYMsI METKaMHU OVIET CUYUTATHCA B 3aBUCHUMOCTH OT YaCTOTHI.
ITapameTrpsi:
tstp state — Ykasarenb Ha cymecTByromylo cTpyTypy t_x502_tstp_state
adc_freq — Yacrora AIIII
din_freq — Yacrora DIN
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5.3.2 QOo6paborars ovepeaHoe cja0oBO wrd m3 ImoToKa ‘“Ha BBOI .

®opmart: void X502_tstp_process_wrd (t_x502_tstp_state *tstp_state,
uint32_t wrd)
Onucanune:
QOyHKINA T0JIKHA OBITH BHI3BaHA TOJIBKO OJMH pa3 U IMOCIEI0BATENIBHO JJIsI KaXKI0TO
cjoBa nojydennoro u3 Xo02  Recv
ITapameTpsr:
tstp state — Ykaszarenn na crpyrypy t_x502_tstp_state npeapapurenbno uHunua-
JM3UPOBAHHYO depes tstp init()
wrd — Cii0BO 13 1oTOKa “Ha BBOX’

5.3.3 V¥Y3HaTh BpeMsd TeKyIero oopadboTaHHOTO CJIOBa

®opmat: void X502_tstp_get_curwrd_time (t_x502_tstp_state *tstp_state,
t_x502_tstptime #*ret)

Onucanune:

V3HaTh BpeMsl TEKYIIEero CJIOBa KOTOPOe [0 3TOro ObLI1o obpaboranHo dyHKIHE
tstp_process _wrd() @opmar Bpemenn: 326uta - cekyHabl, 31 6ur cabcekyHap = 1 /
(1<<31) cekyHn

ITapameTpsr:

tstp state — Ykaszarenn na crpyrypy t_x502_tstp_state npensapurenbro uHUIMA-
JU3UPOBAHHYO depes tstp init()

ret — Ykazarenb Ha t x502 tstptime mo KoTopomy OyIeT COXpaHEHO pacUYUTAHHOEe
3HAYEHNe BPeMeHN! JI7Is TeKYIIEero caoBa

5.3.4 Bo3sBpailaeT Npu3HaK TOr0 YTO YaChl CUHXPOHU3NPOBAHBI

®opmart: bool X502_tstp_get_lock (t_x502_tstp_state *tstp_state)

Onucanne:
Bozspamaer npusnak ‘“3axsar PTP” njig Tekyniero obpadborannoro ciona

ITapameTpsr:
tstp state — Ykaszarenn na crpyrypy t_x502_tstp_state npenpapurenbro uHuIMA-
JIM3UPOBAHHYO depes tstp init()

Bo3zspamiaemoe 3HaueHUeE:
true: npucyrcTByer nmpusHak “3axsar PTP” misa tekyimero obpadorannoro ciosa, false:
npusnak “3axsar PTP” orcyrcTByer
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