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Tabauna 1: PeBusun Tekyrero J0KyMeHTa

PeBuszuga

ara

Onucanne

1.0.0

27.06.2012

[IepBasg peBu3nd JaHHOTO TOKYMEHTA

1.0.1

22.11.2012

JlobapyieHO onKcaHKe UCIIOJIL30BaHUST OUOINOTEKHT
¢ nmporpammamu Ha C# u B LabView, mobasieno
ornucanue ycranosku g OC Linux, a rakzke onu-
canne OYHKIUH 1715 MUKINIeCKOTO BBIBOIA

1.0.2

20.02.2013

JlobapieHa ceblaka Ha nexogabie Kogasl SDK. Omnu-
CaHne yCTaHOBKH ITaKETOB JIA LiHUX BBIHECEHO B
OT,ZLeJIbeIfI JOKYMEHT

1.0.3

16.02.2015

Ucnpaiena mocae 0BaTeIbHOCTD TIANOB /IS Pa-
OOTBI € MOJLyJIEM IIPU CHHXPOHHOM IIOTOKOBOM BbI-
Boze. /lobaBieHo mpuMedanue o Iepegadd MacCH-
BOB B Ka4ecTBe BBIXOJIHBIX MapamMeTpoB B LabView

1.1.0

02.06.2015

Onucannre U3MEHEHO B COOTBETCTBUHU C U3MEHEHH-
sIMH, BHECEHHBIMU B OMOJTHOTEKY JJIsI MOIIEPIKKI
momynst E-502 (BBemenne oOMMX W CHENUAIHA3H-
poBanHBIX dyHKIWI). BKAOUEHO KpaTKoe onuca-
HUe pa3jim4uil Moayaeil ¢ 1porpaMMHON CTOPOHBI.
JlobaBiieHbl OTAeIbHBIE IJIABBI, OIUCHIBAIONIHE Ha~
CTPOHKY MOIyJid pu padote mo Ethernet n mouck
MOJIyJiefl B JIOKAJIbHOW CeTH.

1.11

06.07.2015

[lobaByieno ommcanue BO3ZMOXKHOCTH OXKWTAHUS
3aBepINeHns YCTAaHOBKHM IUKJIUYECKOT'O0 CUTHAJA,
nobayiennoi B Bepcuu 1.1.2 6ubunoreku. B pasz-
JeJsie OTJIMYUNA MOJyJell IpU ONUCAHUUA HaJIU4ULd
ARM-konTtposuiepa B E-502 ykazan myTb J/1s CKa-
YUBAHUS OOHOBJIEHUI TMPOIUBKH C PEKOMEHIAIIN-
eit OOHOBJIEHUS.

1.1.2

10.07.2015

JlobaBieno onmcaHme HOBOI'O aJTOPHUTMa pacdeTa,
MAaKCAMAJIbHOTO pa3Mepa IMUKJIMIECKOrO CUIHAJIA
st E-502 ¢ npormmuBkoit ARM 1.0.3 u Bhime

1.1.3

28.07.2015

Jlobanjieno OIUCaHue dyukImit
X502_ SetExtRefFreqValue() I
X502_ GetRefFreqValue()

1.14

29.06.2016

YKa3aHo, YTO yCTAHOBKA YaCTOTHI BHIBOJA J0-
crynia B L-502, maumnag c¢ Bepcum (.5 mpo-
muBku [LJINC. PekoMmenmanusg Opu CHHXPOH-
HoM BeIBOJe Ha [TAIT mpeaBopuTeIbHO ACHHXPOH-
HO YCTAHOBUTHL HadajbHble 3HadeHud. Jlobasiie-
Ho omucanne ynknuii X502 CheckFeature() u
X502_ OutGetStatusFlags().

1.1.5

03.08.2016

JlobapjieHo onucaHue UCIOJIH30BaHUS ONOJINOTEKHT
B Visual Basic 6

1.1.6

23.08.2016

3menena cchljika BO BCTYILIEHUN Ha OOHOBJIEHHOE
o0I1Iee HU3KOYPOBHEBOE OIUCAHUE ITPOrPAMMEICTA
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

1.1.14

02.10.2025

[Monmepxka LTA37 co croponsr x502api
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I'maBa 1

O 4yeM 3TOT JOKYMEHT

1.1 O geMm 3TOT JOKYMEHT

JlaHHBI TOKYMEHT IpeJiHa3HavuYeH B MEPBYIO OYepe/ib JIJId ITPOTPAMMUCTOB, KOTOPBIE CO-
OUpAIOTCS MUCATH CBOM MPOTPAMMBI /i paboThl ¢ Moayasamu [-502, E-502 u E16 ¢ ucrmomn-
3oBaHueM npenaocrasagemoii oupwmoit “JI Kapg”’ oubsuorexu.

B janHoM JIOKyMeHTE paccMaTpUBAETCS BOMPOC MOJK/IIOUEHUS OMOJMOTEKN K IPOEKTY
HOJIB30BaTeNsd, JlaeTcd MOAPOOHOe ommcanne WHTepdelCHBIX (YHKINN, TpeIocTaBIIeMblX
OubIMOTEKOM, a TaKzKe JaeTcs OMUCAHUE OCHOBHBIX MOIXOI0B K UCIOJB30BAHUIO STUX UHTEP-
deiicHBIX DYHKITHIA.

Cama 6ubsmoreka Hammcana Ha s3bike C' u Bce 00bsBIeHUS (DYHKIINH W THIIOB, 8 TaK-
JKe TIPUMEPHl B JIAHHOM JIOKYMEHTe TPUBOAATCH Ha a3bike () OJHAKO BCE MPUBSI3KH K JPY-
UM S3BIKAM MPOrPAMMUPOBAHHA SBJILAIOTCA JIUIIL oOepTKamMu HaJl Oumbiuorekoir C' u Bce
byHKIIUN, TUITBI U TTApaMeTPhl COXPAHSIOT CBOe 3HAYEHUS W I JPYTHX SI3BIKOB MPOTPaM-
MupoBanud. [103TOMy 3TOT TOKYMEHT HEOOXOMMMO TPOUUTATH U TOJb30BATESIM, TTHIITYITHM
Ha JIPYI'UX g3blKaX [IpOrpaMMHUpoOBanus. KpoMe TOTO B JIOKyMEHTE JAeTCs ONUCAHUE OTJIM-
quii 1 OOIIUX MPHHITUIIOB UCIIOAb30BaHUs OUOJIMOTEK Ha MOJAEPKUBAEMBIX JIPYIUX d3bIKaX
nporpaMmupoBanus. [Ipumepsr s Apyrux s3bIKOB MOYKHO YCTaHOBUTHL BMmecTe ‘‘L-Card
L502/E502 SDK” .

B mactodmem ToKyMeHTe He PacCMAaTPUBAIOTCS KaKWe-TuOO BOMPOCHI, KACAIONIAECS MO/I-
KJIIOUEHUS CUI'HAJIOB M XapPaKTEPUCTHK MOJYJs, a TaKzKe JUIlb B ODIIEM 3aTparuBaior-
Cdl TIIPUHIUIBI PAOOTHI CAMOTO MO/Y/s. DTH BOINPOCHI PACCMATPUBAIOTCA B ‘‘PyKOBOLCTBE
nonmp3oBaTena L-502’ m ‘‘PykoBonmcTBe momb3oBaTensa E-502’°, ¢ KOTOPBIME PEKOMEHIY-
eTcsd O3HAKOMHTCS Tlepe]l IPOYTeHneM JAHHOTO JIOKYMEeHTA.

Takyke B JaHHOM JIOKYMeHTe He paccMaTpUBAETCS 3a/lada HAIHUCAHUS CBOEH MPOIUB-
KU JIjId CUTHAJbHOIO HPOHECCopa MOJyJid U padbora ¢ MojyJ/ieM 0e3 UCHOJIb30BaHus 1IPeJIo-
crapisgemoit “JI Kapa” 6ubsmorexku. ITu BOIPOCH paccMarpuBaioTcsd B ‘HU3KOypOBHEBOM
OIIMCAHMM IIpOrpaMMucTa’.
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http://www.lcard.ru/download/e-502_users_guide.pdf
http://www.lcard.ru/download/x502_low_level.pdf
http://www.lcard.ru/download/x502_low_level.pdf

I'1aBa 2

YcTaHoBKa U MOJKJIIOUEeHNEe OMOJIMOTeKN
K IPOEKTY

2.1 IloakaroveHune 6mudmoTrexn

Jlng nanucanusg cobCTBEHHOTO TPOrPAMMHOTO obeciiedeHusi, paboTAIONero ¢ MOLYIAMI
L-502 u E-502, 1e06X0/ MO BBIIOJHUTH CJIEIYIOIIee:

1. YcraHOBUTH ApaiiBep T MOJyJIeit:

e Jlns paborsl ¢ moaysisimu, nojgkstodenabivu 110 uarepdeiicy PCI Express, neo6-
XOJIUM CHeNUaJIbHBI JIpaiiBep, npegocrasiagemblii pupmoit “J1 Kapa”

e Jl/1s1 paboTHl ¢ MOAYIIMHU, MOAKIIOUYeHHBIMEU 110 nHTepdeiicy USB, ucnonb3yerca
oubsmmoreka  libusb-1.0. IToxn Windows cama OmbamoTeka BKJIIOYEHA B CTaH-
naprayio oubsmoreky eb02api.dll, a B kauecTBe ApaiiBepa HCIOIb3YeTCS CTaH-
npraerit apaisep WinUSB. [Tox OC Linux HeoGX0oauMO yCTaHOBUTEH OUOJIMOTEKY
libusb-1.0, npu 9TOM HHKAKHUX CIEIUAJIBHBIX JpaiiBepoB He TpebyeTcs.

e Jlyist paboThl ¢ MOJYJISIMH, TTOAKII0OUeHHbIME 110 nHTepdeiicy Ethernet (TCP/IP),
CHeIUAJbHBIX JpaiiBepoB He TpeOyercs. i BOSMOKHOCTH BBILIOJTHATD IIOMCK MO-
JlyJ1eil B JIOKAJIBHON CeTH HOJIzKHA OBITh YCTAHOBJIEHA COOTBETCTBYIONIAA CJIyZKOA
(eM. mraBy OBGHApYZKeHHe MOJYJIell B JIOKAJIbHOI ceTH).

2. VceranoBuTh HeoOxoauMble auHamudeckne oubanorekn (.dll mag Windows wan .so ast
Linux) B AUPEKTOPHUIO, TPUCYTCTBYIONIYIO B COOTBETCTBYIOMIEH TI€PEMEHHON OKPYKe-
HHsI, TUOO0 B JIUPEKTOPHIO ¢ TpoeKToM. umHamudeckas OuO/JIMOTEKA HeoOXOAuMa IpH
HAIUCAHUY IIPOrPpaMM Ha JIFOOOM SI3bIKE TPOTPAMMHUPOBAHUS, TaK KaK BCEe MPUBSI3KHU K
si3pIKaM paboraloT depe3 ykKasaHHble Oubsmoreku.. Beero mpejocrapisierca Tpu 6ub-
JINOTEKH:

e x502api — comepxut obmue GYHKIUU 119 000uxX Moayaeil. JLoKHa BKIIOYATH-
cs B JIIODOH 1poeKT, paboTaronuil ¢ OJHUM U3 MOJLYJIeil, 38 UCILIIOUEHUEM ITPOEK-
TOB, HAITUCAHHBIX TOJIBKO 151 [.-502 10 nognienus oubdbmorekn xb502api, KoTopbie
MOT'YT UCTOJIb30BATH TOJLKO 1502api

e 1502api — comepxkur cruenududeckue pyukiun s Mmomyas 1-502, a Takke
dpYHKIMHN, OCTaBJAEHHBIE JIJIT COBMECTUMOCTH ¢ TPOEKTAMU, HAITMCAHHBIME JI0 TIO-
apiaennd xbH02api.

e e502api — comepxkurcrnenuduieckue pyukun pia momyasa E-502.
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3. [MoakmouuTh ONOJINOTEKY K IMPOEKTY.

It OC Windows npemocrapasiercss odmmii yeranosnmk ‘‘L-Card L502/E502 SDK
KOTOPBIil aBTOMATHYIECKH YCTAHABJIMBAET BCe HEOOXOAMMBIE JpaiiBepa, IuHAMHUecKne Oub-
JHOTEKH B CHCTEMHYIO JTUPEKTOPHIO, a TaKKe Bce paiiyibl, HeOOXOIMMBIE IJI ITOIKIHTe-

HusI OHOMMOTEKN K MPOEKTY ¥ MPHMEPHl B YKA3aHHYIO JUPEKTOpHio. B manbHeiinmeMm B gaH-
Hoit Tase ¢ momomibio SDK  DIR 6yxer obo3nauarses ykazannas npu ycranopke ‘L-Card
L502/E502 SDK’’ jupeKTopus.
Veranoska g OC Linux onncaHa B paszene YcraHoBka oubsmorekn u japaiiBepa g OC Linux.
[Toakroyenre K OPOEKTY 3aBUCUT OT HCIOJIb3YEMOIO SI3BIKA M CPebl IPOrpaMMHpPOBa-
HUSI.

2.1.1 Iloakaro4veHne 6mOJIMOTEKM MPU HAIIMCAHUM IMIPOTPaAMMBbI Ha

a3pikax C/C++

[Tpu nanucannu #a C/C++ npu NOAKIIOYEHIH HEOOXOINMO BBILIOJHUTH CJIeIyOIIee:

1. Briounth B npoekT 3aroaoBounsiii daiia “1502api.h” u/nm “eb02api.h”, nobasus npu
9TOM B IIPOEKTE K IIyTAM JIJIs 3ar010BOUHBIX (baitnos qupexropuo SDK  DIR /include.

2. /lobaBuTh B 1poekT (ailji JUHKEPA HYZKHbIX OUOJIMOTEK I UCIOJIb3YyEeMOr0 KOMIIH-
JIATOpA:

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

e Microsoft Visual C++ 64-6urHbiit KoMmmaaTop (noapobuee o 64-6uTHOl Bep-
cuu onucano nnxe): SDK_DIR/lib/msve64

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

e Borland C-++/Borland C++ Builder 64-OnTHBIE  KOMIUJIATOP:
SDK _DIR/lib/borland64

e MinGW : SDK_DIR/lib/mingw
e MinGW 64-6urnbiit komnuiasitop: SDK_DIR/1ib/mingw64

[Tpumepst nporpamm Ha Caaxonarca 8 SDK  DIR /examples/c. Crennaipasie npu-
meper i Borland C++ Builder — 8 SDK  DIR/examples/CppBuilder.

2.1.2 MHcnoab3oBanue 6mbmorekn B nmpoekTe Ha Delphi

Jlng wamucanust nporpamm Ha Delphi ¢ ucnonp3oBanuem 6ubsimoreku Jjisi pabOTHI
¢ momyasgvu  [-502 w E-502, HeoOXoauMoO BKJIOYUTHL B MPOEKT WPOrpaMMbl  (aila
SDK DIR/pas/x502api.pas, a takxke aitn SDK DIR/pas/1502api.pas
n/umm SDK DIR/pas/e502api.pas, KoTopele IpPeJACTABIAIOT co0oit 06epTKy Hajl
oubanorekamu Ha C. B daitiax nmpoekrTa, KOTOpble UCIOJIB3YIOT TUMNBI U (DYHKIUUA U3 ITOTO
JOKYMEHTa, HeOOXO[UMO IOJKJII0YNTH MOyab xb02api, a takxke 1502api u/mnm e502api ¢
nomoribio uses x502api;, uses 1502api; u uses e502api; coorBercrBenno. [Ipu sTom
7151 64-6UTHOTO KOMIMJIATOPA MCIOJAB3YIOTCA Te Ke dailsapl, 910 u st 32-6uTHOro (CM.
64-6urnas Bepcusi GUOIHOTEKH).

Creayer OTMETHUTBH, YTO II0 CPABHEHHIO C BepcUAMH 10 mnoaiepKkum E-502, daitn
SDK _DIR/pas/lpcieapi.pas 6osbinie we ucnosbsyercs. T.k. sror dain me josken 6ol
HCIIO/Ib30BATHCS B MIPOEKTAX HAIMPSIMYIO, TO OH HE BKJIOYEH B HOBBIX BEPCUAX 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.

2.1.3 Hcnoap3oBanue 6mubamoreKn B npoekTe Ha CHt

Jlns manucaHus mporpamm, paboratonux ¢ moayasmu L-502 u E-502, na a3pike C#
(mim wHa sr06oM jpyrom, nojjep:kuaembiM NetFramework), peannm3oBana creruaibHas
oubimoreka-obeprka IpcieNet.dll. Ona wmcmnonb3yer onucamabie panee Oubsmorexku Ha C,
B KOTOPBIX peajit30BaHa BCd JIOTHKa paboTbl € yCTPOMCTBOM. YCTAHOBIIUK IO3BOJLET
ycranoButh IpcieNet.dll B cucremmbrit kam (GAC), dWro mo3BOIsET HE KONHPOBATD
oubmoreky BMecTte ¢ BamuMm mpoektom. OpHako, K coxkajnenuio, Visual Studio e
HO3BOJIsIeT T00aBIATH B HPOEKT CCHLIKM W3 CHCTEMHOrO Kema ©H Bam Bce paBHO
IPUJIETCA CAMY CCBUIKY JeIaTh Ha JOKATBHYI0 KONHIO (MPOCTO ee He 00sS3aTeabHO Gyer
PaCHpPOCTPAHSATH BMeCTe C HPOEKTOM). Bubimoreka B Kellle HMeeT MPEHMYIIECTBO IMepest
JIOKAJTHHOM 1 Oy/IeT BCerja MCIo/Ib30BAaHHA MMEHHO OHA, €CJIN YCTAHOBJIEHA.

s ucnosib30BaHus OUOJHOTEKHU JTOCTATOYHO JIOOABUTH B IIPOEKT CChLIKY Ha IpcieNet.dll
U B MCXOJTHUKAX MOIKJIIOYHTH HYKHBbIE IPOCTPAHCTBA HMEH:

0
using x502api;

using lpcieapi;

JI7ist COBMECTUMOCTH C MPOrpaMMaMM, HAIMCAHHBIME JI0 BKJIIOUEHUS TO/IepKKu [-502,
ocTaBJIeHa cTapasi BEpCHA BCeX OlpejiesieHuil B mpocTpancTse uMen 1502api co crapoit Bep-
cueit knacca LH02.

[To cpaBuennio ¢ dpyuxnusivu s3pika C B 00eprke C7# caeaHbl CJieyIONMe N3MEHEHUS:
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Tak xkaxk C7# — O0BEKTHO OPUEHTHUPOBAHHBIN SI3BIK, TO JIJIsl YIPABJIEHUST MOILYISIMI
co3aanml crieruaabibie Kiaacchl 502 n E502, koTophie HaceayOTCst OT 00IIEro KJjacca
X502.

Bce dyukiun, KoTopbie IPUHAMAIOT OMUCATEIb MOJLYJISA IEPBBIM APAMETPOM Peasn30-
Banbl MeTojamu KjaccoB L502, E502 uaun X502, npu 3trom cam mpecurc L5502, E502
nan X502 we mcmonb3yercd. Hampumep, Bmecto L502_Open(hnd, serial), mcmosib-
3yercsd hnd.Open(serial). s cereBoit kordurypamun moayias E-502 ucnomrs3yercs
otnenbubiil Ki1ace E502.EthConfig.

Oynkmun X502 Create() n X502 Free() BBI3BIBAETCS B KOHCTPYKTOpPE W JIECTPYK-
Tope Kjacca X502, oraenbHbIMA (DYHKIUAMU He peaju30BaHbl. AHAJOIMYHO OOCTOUT
nero ¢ X502 FreeDevRecordList() u kmaccom X502.DevRec, a Takxke ¢ GyHKIAIMEI
E502 EthConfigCreate() m E502 EthConfigFree() u knaccom E502.EthConfig.

s cosznanus Hy:kHOrO 00bekTa ycrpoitcrsa (1502 win E502) mo uvenn Momyast pe-
aJan30BaH crarndeckuii Meton X502.Create (devname).

DyHKIMH, KOTOPbIe HE TPEOYIOT IK3EMILIApa MOAYyJs (He NPUHUMAIOT OMHCATEND
HEPBBIM  [1APAMETPOM), peaqu30BaHbl Kak craTwdeckue QGYHKIUT COOTBETCTBY-
fomux  kKjaaccoB. Hampmmep X502_GetErrorString(err) paeanm3oBaHa Kak
X502.GetErrorString(err).

Oynknun  tuna  Get/Set, KOTOpble IPUHUMAIOT —ONUCATEb MOJYJIS W OJUH
napaMerp, peaqn3oBaHbl B Buje cBoiictB  (properties). Hampumep, BmecTo
X502_SetLChannelCount (hnd, value), HCITOJIB3YeTCsI hnd.LChannelCount =
value. OjHaKo cje/iyeT ObITh BHUMATE/ILHBIM, TaK KaK HEIPABUJIHHO YCTAHABINBAECMOE
3HaYeHue BbI30BeT UCKA0YeHue X502 .Exception.

KoncranTsl 00bsBIeHB BHYTPH KJjaccoB n 0e3 npedmukca 1502 |, E502  wam X502 .

[lepeuncienns Tak:Ke OObIBJIEHBI KaK IE€peYNCIeHHsT BHYTpH KJacca U 06e3
npedukca X502_IIEPEUUCIEHUE. Hampumep me X502 SYNC INTERNAL, a
X502.Sync. INTERNAL.

Kompr omuboK, Tak Kak ILTAHUPYETCS UCIOJIb30BaTh OOIIKe KOl OIIHOOK U JIj1sd Oy/Iy-
mux MojyJeit, Boinecennl B nepeuncienne ERR B kiacce lIpcie.

Bce dyakmun, ncrnoabsyomue B C ¢cTpoKd B BUIE char *, HCIOIbB3YIOT B 00epTKe
CTPOKHU THHAa String.

Oyuknun L502.GetSerialList(), E502.UsbGetSeriallist(), a TakxKe (PYHKIHH
L502.GetDevRecordsList() u  E502.UsbGetDevRecordsList()  BO3BpamaioT
CO3JIaHHBbIH BHYTPHU (DYHKIUN JTUHAMUYECKUH MACCHUB CTpOK/3aHHceI71 0 yCcTpoucTse
(a He 3amosHAET TepeJaHHBIN), KOTODBIA y:Ke COAepKUT JjauHy. [losromy
JIONOJTHUTE/ILHBIN HapaMeTp pa3Mepa MaccuBa He TpedyeTcs.

Kak u B Delphi, upu pabore ¢ MmaccuBaMu JaHHBIX 1ePeJaercs JJAUHA JTONOJHUTE b
HBIM TIApPaMeTPOM, TaK KaK MOYKHO NMPUHUMATH MEHbIINE JaHHbIX, 9eM B BbIIEJIEHHOM
MaCCHBe.

QYHKIYW, TPUHAMAIONINE YKa3aTead B (), TPUHUMAIOT MapaMeTphl cO CHeNu(pUKaTO-
Y Y

pamu out mim ref, B 3aBUCHMOCTH OT TOrO, JIOJ?KHA Ji OBITH IIEPEMEHHAsT ITPOUHINA-

JIM3UPOBAHA TIePeJ] BHI30BOM (DYHKIMYM HJIU ABJISAETCH BBIXOIHBIM MapaMETPOM.
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[Tpumep nporpammer Ha C# maxogurcs B SDK  DIR /examples/cs.

2.1.4 MWcnoab3oBanue 6ubmorekn B npoekte LabView

Bui moxkete yrnpapiadarh Moayiaamu L-502 u E-502 u3 Lab View, ucnoyb3ys Tor ¢dakT, 9To
LabView nomaepzkuBaer yupapiasgeMble oubiaunorekn NetFramework. CoorsercTBenno, Boi
uMeeTe JIOCTYII KO BceM (PYHKIIHSIM, KOTOpble peanu3yer obonouka C# IpcieNet.dll, T.e. Bce
JgocrynHbie GyHKIMH OUOIHOTEKH, ¢ YIeTOM OTJNYA, OMMCAHHBIX B IIPEBIAYIIEM Da3Jieie).

B ornmaue or Visual Studio LabView asromaruueckn nonxsareiBaer .Net 6mbamorexkn
u3 cucreMHoro ksma (GAC) u Bbl MozkeTe CCBLIATBCS HA Hee, a He XPAHUTH JIOKAJTBHYIO
KOIIMIO BMECTE ¢ TIPOIrpaMMOL.

Jnst pabotsl ¢ kiaaccamu .Net B LabView ectsb cnenuanabnas nanens Connectivity ->
.Net .

Bam He06x011MO HCIIOIB30BaTh CJIeyIoNine OJIOKM:

e Constructor Node - cozmgaer oobekT. JlojizkeH ObITH CO3/IaH JJIsl KayK/I0r0 MOJLYJIsT
[L-502 wiu E-502, ¢ koropbiMm Oyjiere paborarb. [pu cozmanuu LabView npemroxunr
BBIOpaTh OHOsMoTeky u Kiace (HykHO BhIOpaTh IpcieNet.dll u [-502 nam E-502 u3
npoctpancTBa x502api). OJHUM H3 BBIXOJOB 3TOTO OJIOKA SBISETCS CCHLIKA HA 00b-
€KT, KOTOpas HCIIOJB3YIOTCS KaK BXO JIJIST OCTAJIBHBIX OJIOKOB JIJI PAOOTHI ¢ MOYJIEM.
Takzke ¢ MOMONIBIO KOHCTPYKTOPA CO3AETCs OOBEKT JOTMIECKOr0 KAHAJIA CO BCEMU
HaCTpOIU/IKaMI/I. AﬂbTepHaTI/IBHbIM BapHuaHTOM CO3JaHuAg O6'beKTa MOAYJIA ABJACTCA UC-
noab3oBanne Merona X5H02.Create, KOTOpBIH co31aeT HYKHBII OOBEKT MO UMEHH MO-

JIYJId.

e Close Reference - zakpsiBaer u ynaJsger 00bekT. 10:KeH BBI3BIBATHCS /I KayKI0T0
CO3JaHHOI'0 OOBEKTA I10 3aBEPIIEHUI0 PAOOTHI.

e Invoke Node - Bei3oB dynkuun (Meroga kaacca). [Ipu pabore ¢ 00HEKTOM Ha BXOJ
MO/IAeTCs CCHLIKA W BXOJHBIE TTAPAMETPhI, & HA BBIXOJE — BBIXOJHBIE MAPAMETPhI U
0BHOBJIEHHAsI CCBLIKA (KOTOpasl JIOJKHA UCMOIB30BATHCSA NIt OJIOKOB, KOTOpPBIE GYIyT
BBI3BAHBI [IOCJE TEKYIIero). BXogHas CChUIKA U ONMpeJesIsieT, MeTOIbl KAKOrO 00beK-
Ta, UCHOJIB3YIOTCs (I10CJIe 3aBe/IeHUs CCBLJIKH HA BXOJ| MMl KJIACCA MOSIBUTCS B BePXHEN
CTPOKe, & TP HazKaTHU Ha BTOPYIO Oy/IeT IpeniozkeH Ha BHIOOD ero meron). st hyHK-
i, KOTophle He paboraioT ¢ KOHKpeTHbIM 00bekToM (GetErrorString, GetSerialList
1 T.J1. — 57i (DYHKIMA CTATHYECKHe U TIPU BHIGOpe moMedeHbl [S| B Havae) cChLIKy Ha
BXO/I II0JABaTh He 00s13aTe1bH0. OIHAKO OHU BCe PABHO MIPUHAIIEKAT KJIACCY, KOTOPBIi
HaJI0 BRIOpATH HAYKAB MpaBoii KHomkoil Ha 610k u ganee Select Class/.Net

e Property Node - ucnonb3yercs jijisi YCTAaHOBKH HWJIM IOJy4YeHHs CBoOMCTB. Yepes
CBOMCTBA YCTAHABIUBAETCS YaCTh MAPAMETPOB (JOrHIecKas TabJIuIa, PeXKIM CHHXPO-
HU3AIUK) U TaKzKe MOXKHO IOJy4uTh HHGOPMALNUIO O MOAysIe (B BUJE Kaacca, Kazk-
JI0€ TOJIe KOTOPOTO SIBJISIETCsT TaKKe OTJAeIbHBIM CBOficTBOM). MOXKHO ycTaHaBIHBATDH
HECKOJIBKO CBOMCTB OJHUM OJIOKOM, PACITUPUB €ro BHU3. TakkKe ¢ MOMOIIBIO CBOWCTB
MOZKHO 33/IaBATh KOHCTAHTHI U3 MEPEYUCIeHunii (410 MoKeT ObITh Gosiee MOHATHO, YeM
POCTO TOJABATEH HA BXOJ[ YHCJIA) - B 9TOM CJIydae HAJO BHIOPATH KIACC MEPeUnCIeHue,
a KayKJIOMy 3HAY€HHUIO COOTBETCTBYET CBOE CBOHCTBO.

Crenyer oTMETHTh OCOOEHHOCTDH TIepeIadll MACCHBOB B KAUeCTBe BBHIXOJIHBIX MapaMeTpPOB.
Camu dyukinun 6ubanorexu yisi SPGHEKTUBHOCTH HE BBIJAEISIOT MACCUBOB JIAHHBIX BHYTPH
cebg, a UCHOJB3YIOT TepeJaHHble MaCCUBBI JIJI COXpaHeHus pe3yabraros. [losTomy Takwme
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napaMeTpbl B Lab View aBad10TCH BXOTHBIMU M BBIXOJHBIME O/IHOBpeMenHO. Ha Bxom Heobxo-
JIMMO TIOJIATh MACCHB pa3Mepa, TOCTATOYHOTO JIJisi COXPAHEHWs PE3YIbTATOB (MPH STOM CAMU
JAHHBIE He UMEIOT 3HAUEHHUs), a B KAUeCTBE BBIXOJHOTO MapaMeTpa BO3BPAINAETCS TOT Ke
MACCHUB, HO y7Ke 3all0JHeHHBII pe3y/IbraTaMu BhiloHeHus hyHkimu. [IppMepom Takux napa-
MeTpoB MOryT ciryzuth napamerp buf ¢ymxumn X502 Recv(), napamerpst adc  data
n din_data &ynkmun X502_ProcessData(), a rakzke mapamerp out buf bynkmun
X502 PrepareData().
IIpumepst nporpamm Ha Lab View naxomurcs 8 SDK  DIR/examples/LabView.

2.1.5 Wcnoawn3oBauue omdsmoreku 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 (yuknuii. [lapamerpnl dpynknuit coBnagaior ¢ ¢dbyuknusmu s3pika C) 3a
UCKIIOYEHNEM CJIeIYIONINX 0COOCHHOCTe!:

e Tak Kak B Visual Basic He uciosib3yiorcest ykaszare/iu, TO JJisi BCeX OlHUcaTe el uCio/ib-
3yercd npocro Tul Long

e Oynkumn  L502  GetSeriallist(), FE502 UsbGetSerialList(), a taxkxke dyHKIuMI
L502_GetDevRecordsList() wu  E502_UsbGetDevRecordsList() npunnmaior B
KadecTBe IapaMeTpa JAHAMHYeCKHH MAaCCHB U M3MEHSIOT ero pa3Mep B COOTBETCTBUU
¢ KOJUYECTBOM HAHICHHBIX 371eMeHTOB. COOTBETCTBEHHO, IOIOJHUTENbLHBIC SIBHBIE
HapaMeTphl, 3a1A10IMIe Pa3Mep MACCUBA HA BXOJ U KOJIUICCTBO HANJIECHHBIX 3JIEMEHTOB
He TpedyloTcs.

e Crpokn B dyHKIugx npeobpas3oBbiBaioTcsad B cTpoku Visual Basic aBromarudeckwu.
CTpoKH 2Ke B CTPYKTypax IpeJcTaBIeHbl MaccuBoM OaiiT. g mepeBoma ux B String
MOYKHO BOCIOJIb30BaThes pyHKImeir X502_StrConvert ()

e /151 0cBOOOXK IEHUSI PECypPcoOB OJIHOM 3alllCH JIONOJHHUTE/ILHO BBejeHa (QYHKIMS
X502_FreeDevRecord(), smi3bBatomas X502 FreeDevRecordList() amst  omgaoro
3JIEMEHTA, YTOOBI He MPeoOpa30BhIBATH JIEMEHT B MAaCCUB BPYUYHYIO

Cremayer OTMETUTD, YTO NPH OTJIaJIKe u3 cpelbl Visaul Basic 6 Ipu ocTaHOBe He3aBep-
MIEHHO TPOTPAMMBI, €CJTH HA MOMEHT OCTAaHOBA OBLIH He3aKPhIThIe COeTUHEHU ¢ MOILYISIMH,
TO 9TH COSJUHEHHUS MOI'YT HE 3aKPbIBATHCSI ABTOMATHYECKH JI0 epe3alrycka cpeabl. CoorBer-
CTBEHHO, T.K. KOJIUYECTBO OJHOBPEMEHHBIX COeJINHEHHUII OrpaHUIeHO0, TO MO/IY/Ib MOYXKeT ObITh
HEe BHJUM B CITHCKe HallIeHHBIX YCTPONCTB WM C HUM HEJIb3sl Oy/IeT YCTaHOBUTH COEJMHEHNE
JIO TIepe3allyCKa CpeJbl.

2.1.6 64-6uTHag Bepcud OUOIMOTEKN

Ha 64-6unoit Bepcun Windows MOryT BBILIOJHATBHCS HPOIPAMMbl, KakK coOpaHnHble 32-
OuTHBIM, TaK U 64-OMTHBIM KOMIHISTOPOM, MOITOMY OOJILITUHCTBO porpamm jiid Windows
CYIIIECTBYET TOJILKO B 32-OuTHOM Bapuante. 64-OUTHBIN KOMIUIATOP UCIOJIB3YIOT KaK Mpa-
BIJIO JIJI TPOTPaMM, PAbOTAIONINX ¢ OOJIBITHM KOJTHYECTBOM JIAHHBIX, TAK KAK ITO MO3BOJIIET
UMeTh MPOTECCY BUPTYAJBHOE TPOCTPAHCTBO Oouibire 4 ['GaiiT.

s 64-6urnoit Windows ycranosiuk ‘‘L-Card L502/E502 SDK’’ crTaBUT B COOTBET-
CTBYIOIIUE CUCTEMHBIE JUPEKTOPUN 32-6uTHYI0 Bepcuio 6ubanorek, Tak u 64-6utnyio. [Ipn
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srom mupekropuss Windows/system32 ykasbiBaeT Ha OfHY U3 STHX JUPEKTOPHU B 3aBU-
CUMOCTH OT Pa3PSITHOCTH CAMOTO MPUJIOKEHHUsI, KOTOPOe 0OPAIIaeTCss M0 YKA3aHHOMY Iy TH.
st 32-6utHoro npuioxkenus B Windows /system32 vaxomsites 32-6utHble 6ubIHOTeKH, a
64-6urnsie B Windows/Sysnative, a mis 64-6utnoro B Windows /system32 naxozasrcs
64-6urtnbie, a Windows/Sysnative ne cymecrsyer. IIpu srom B 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.

EnuaCcTBEeHHBIM OTIMYHEM NIpHU Hamucanuu nporpamm Ha C uau C++ gaBiasgercsa HeoOXo-
JIUMOCTH MOAKTIOYNTD lib-hailn B coorBeTcTBUN ¢ PA3PSTHOCTHIO UCIOIH3YEMOTO KOMITUISI-
Topa.

Jlng nporpamm Ha Delphi Heo6X0MuM0O TOJBKO YKa3aTb, JJid Kako#l miardopmbl Oymrer
cobupaThbest TpoekT (wind2 wan win64) u cobpanHas porpaMma OyIeT HCMOTb30BATh OUb-
JINOTEKY TOil Pas3psiIHOCTH, /IJIT KOTOPOH MporpaMma OBLIa CKOMITUIAPOBAHA.

[Tporpammbl Ha s3bike C7# (wiu Ha Ji060M Apyrom, uctosb3yomem 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 BBIIOJHATHCI C UCHOJIb30BaHUEM 32-OuTHON Bepcuu Onb-
JMoTeK, a B 64-0uTHoit — ¢ ucnosb3oBanueM 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.

2.1.7 VYcranoBka bubsmoreku u apariepa gjaga OC Linux

st yeranoBku apaiiBepa u 6ubmoreku noja OC Linux cymecTByeT ABa BapUaHTa:

e Bocmnosb3oBarhcsi  TOTOBBIMH  COOpPaHHBIME — MMaKeTaMW, TpegocTaBiasgeMbivu  “J1
Kapa’. 2910 pekoMeHIOBaHHBIN crmoco® s  JAUCTPUOYTUBOB, [JId KOTOPBIX
IPEIOCTABIAIOTCS coOpaHHble MakeThbl. CIHCOK MOIEP:KUBAEMBIX JIUCTPUOYTUBOB
MOXKHO IIOCMOTpeTb B JOKyMeHTe ‘‘MCIonb30BaHME BHEWHUX peno3uTopuesn 'll
Kapn' mna puctpubyTusoB Linux’

e Ckauarh HcxomHble KoAabl ‘‘L-Card L502/E502 SDK”’ u coOpaTh MX CAMOCTOATEILHO
(mozmpobHee B cieyomemM pas/ee).

st mpuMepoB padboTsl ¢ Moayasmu L-502 u E-502 na € noa Linux MOKHO cKadaTh apXHUB
¢ ucxoguaukamu SDK u mocmorpers Ha npumepst B api/x502api/examples/msve. Hecmor-
ps Ha Ha3BaHUe, OHU MOTYT OBITH coOpanbl GCC mox OC Linux. /g kaxkmoro npuMepa ecth
makefile (¢ kommenTapusamu), a Takxke daiin CMakelist.txt aas npeanounTaromux c60pKy
¢ Ucmoab30BaHmeM cmake .
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O ToM, KaK MOJAKJIIOYATDH BHEITHUI PETO3UTOPHIl, yCTAHOBUTH COOPAHHBIE TTAKETHI U O TIPe-
UMYIIECTBAX JAHHOTO METO/1a YCTAHOBKHU OMUCAHO B JOKyMeHTe ‘‘CIonb30BaHUME 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, Koropast ncnoab3yoresa B 1ibl502apil u libe502apil, mostomy mocsie Hne
zaBucar or nepsoil. [laker libeb502apil Takxke 3aBucuT OT nakera ¢ OHOJIHOTEKOIT
libusb-1.0 s JaHHOTO AUCTPHOYTHBA, YTOOLI OHA YCTAHABJIUBAJIACH aBTOMATHYE-
CKH, a TaKKe CTaBUT MpaBuia udev s HpeJocTaBIeHUs IPaB JOCTYIIA K YCTPOHCTBY
E-502, noakaouennoro mo USB.

e lpcie-dkms — Tlaker ¢ ucxomHukamu jpaiiepa (Mojay/st siapa) st paboThl ¢ MOJLY-
asvu o uarepdeiicy PCI-Express (1-502), ucnonb3yonuii cucremy c60pKH BHEITHAX
moumysteit dkms (mogpoGHee omucaHo HUKE).

o Ixfw-update — Yrwiura ans obuosisenust npomuBok [LJINC momyneit L-502 u E-
502. TMaker BkJOYaeT B cebsi MOCAEAHIOW BEPCUIO NPOMUBOK u ckpunthl 1502-fpga-
update-all.sh u e502-fpga-update-all.sh mist o6HOBIEHUST POITHBOK BCEX HAMTEHHBIX
ycrpoiict L-502 mimm E-502 coorBeTcTBeHHO.

Tax Kak japaiiBep J0oJzKeH ObITh COOpaH MO/ KOHKPETHYIO BEpPCHIO siipa (& siipo MOXKET
OOHOBJIATHCH B OJHOI BepCHH JUCTPUOYTHBA WM JIAzKe MOTYT HCIOJIb30BATHCS Pa3Hble Ba-
PHAHTHI /Ipa), TO ApaiiBep He MOXKET PACIPOCTPAHATCS B yzKe cobpanHoM BHe. Ero cbopka
BBLITIOJIHSIETCST HEMOCPEJICTBEHHO NMPU YCTAHOBKe makera. [Ipm aTroM HeoOXOIUMO IpeiBapu-
TEJILHO MOCTABUTH MAKET ¢ 3ar0JOBOYHBIMHU (aillaMu TeKyiero sijipa (0ObIYHO B TaKeTax ¢
nvenamu linux-headers i kernel-devel). /Tist HekoTOpbIX JucTpuGyTHBOB MOXKET OBITH
HECKOJIbKO BapUAHTOB $/[pa (M COOTBETCTBEHHO HECKOJIHKO MAKeTOB), bosiee Toro Bel Mozke-
T€ UCIIOJb30BaTh CBOE AdIPO. I/IMeHHO o 3TOM npuYnHe MMaKeT He 3aJaH 3aBUCUMOCTBHIO JIJIdAd
Ipcie-dkms, B oT/inume OT JAPYrUX 3aBUCHMOCTEH. Y3HATh TEKYIILYIO BEPCHIO Spa MOXKHO
KOMAH/I0i: uname -r. YOeIUThCs, YTO HYKHBIE (DANIBI YCTAHOBJIEHB MOXKHO IMTPOBEPUB Ha-
maue daitnos B aupekropun /lib/modules/  uname -r° /build (06b4H0 910 cCblIKA 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.

2.1.8 MHcxomabie Koasl SDK

Ncxomgabie Koapl Beex cocTtaBHBIX KoMToHeHTOB SDK orkpwiTel. [losp3oBaresnio mpemo-
CTaBJIgeTcd JIOCTYII Ha YTeHHe K PelO3UTOPHUIO CHCTeMBl KOHTPOJS BepcHuil git, pacmosio-
JKeHHOMY 1O ajipecy https://gitlab.com/l-card/acq/devices/x502/sdk/1pcie_sdk.

Taxxke BO3MOXKHO CKadaTh apXWB CO BCEMH HCXOAHBIMH Kogamu SDK 1o ccblike
https://lcard.ru/download/lpcie_sdk_src.zip.

WNucrpyknnu o cbopke Haxomarcsa B (aitae nexoagunko INSTALL.txt.
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I'taBa 3

Oo0mmnit moaxoa Kk pabore ¢ OMOJMOTEKOIA

3.1 O6muii moaxoa K NCHOJIb30BaHIIO MHTEP(eiiCHBIX
dbyHKIMit

3.1.1 Orauunga npu pabore ¢ moayaam L-502, E-502 u E16
3.1.1.1 OTauuyme BO3MOKHOCTEIT MOIyJI€it

OyukImoHabHble Bo3MokHOCTH MoyJeit 1.-502, E-502 u E16 odenb cxoxku, 0JIHAKO €CTh
CYIIIeCTBEHHBIE OTJINYAS.

1. OcHOBHOE OT/IHYHE 3aKII09AeTCS B HCIOAb30BaHHbIX nHTepdeiicax — PCI-Express s
L-502 u USB wnu Ethernet nnasa E-502 u E16. B ¢Bga3u ¢ 9TUM HECKOJIBKO OTINYALT-
cs IpoIeIypa YCTAHOBKH CBA3U ¢ ycTpoiicrBoM. Kpome Toro, pabora mo unrepdeiicy
Ethernet TpebyeT HACTPOUKH JOMOTHUTEILHBIX APaAMETPOB.

2. B E-502 ucnonpsyercsa monoaaurenbro KoHTpotep ARM Cortex-M4 st peasin3armm
goruku uaTepdeiico (USB/Ethernet). ¥ ganHOro KOHTposuIepa ecTh CBOs TPOITUBKA,
KOTOPYIO MOKHO OOHOBJISTH U B KOTOPOil MOTYT OBITH PeaJM30BaHbI JOIOJTHHTEILHBIE
BO3MOYKHOCTH (B 1IepBYyI0 o4depesnb npu pabore depes Ethernet). Pekomennyercs Beerma
HCIIOJIb30BaTh MOCJEIHIO BEPCUIO MPONIMBKH, KOTOPYID MOYKHO CKa4aThb IO aJPecy
https://lcard.ru/e502-m4.bin u 0OHOBUTHL ¢ MOMOIIBIO Nporpammbl  X502Studio.
Kpome Toro, TeopeTndeckn BOZMOXKHO CO3JIaHHUE MOJIb30BaTE/IeM CBOEi IIPOITUBKH JIJIsT
JTAHHOTO KOHTposuiepa, Tak Kak “JI Kapn” mpemocrapisier MCXOIHBIE KOIbI JAHHOM
upommBKE (git-peno3uTopuit ¢ MCXOAHMKAMH IPOIIMBKHA MOXKHO HafiTw O ajpecy

https://gitlab.com/1-card/acq/devices/x502/e502/firmware/e502_m4),
OJTHAKO Kakoro-ambo pykoBojcTBa 1o jganHoit mpormeke “JI Kapxa’ mis 3Toro
He mpejgocTaB/iger. TakxKe BO3MOXKHO PacCMOTPEHHE IIPEJIOKEHUH 10 3aKa3y Ha
nopaborky mpomuskr ARM Cortex-M4 mos HyKHBIE TOJTB30BATEIO 33 TaTH.

3. CymecTByeT orpaHnydeHnre CKOpOCTH Iepejadn JaHubix g E-502. Eciau L-502 mo3so-
JISIeT OJHOBPEMEHHO OCYIIECTBUTD BBOJL U BBIBOJI BCEX JIAHHBIX C AaHAJOTOBBIX KAHAJIOB U
uPOBLIX JUHUH Ha MaKCUMaJIbHON CKOpocTH, TO B Moayae E-502 ecTh orpannvienusi,
KOTOpPbIE 3aBHUCAT OT UCIIOJIb3yeMOoro nnrepdeiica:

e 1pu padore o USB cymmapnas MakcuMajbHas CKOPOCTH IMepeIadd COCTABJSIET
MOpsIIKA 5 MJIH. OTCYETOB B CEKyHIY. T.e. JOMYyCTHUMO HCHOJIb30BaTh HAIPUMeEp
BBox ¢ AIIIl m mudposbrx auHmit Ha, 2 MI' 1 Ipu 9TOM BBIBOJ, TOJBKO HA OIUH
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kaHas [TATT/DOUT na 1 MI'n, wan wa nsa va 500 KT'u. Ecan uner BBOA TOMBKO
¢ AIIIT wa 2 MT', TO BO3MOXKHO HCITOIB30BATh BCe TPpH KaHaja BbiBoja Ha 1 MI'n
U T.J.

[Ipu sTOM 3TO orpanHmyenue oOyCJIOBJIEHO OTpaHUYEHHEM CKOPOCTH mHTepdeiica

mexk iy kourposuiepom ARM Cortex-M4 u TIJINC, a we camum untepdeiicom
USB.

e npu pabore no Ethernet (TCP/IP) makcumanbHas CKOPOCTH YK€ OIPAHHTICHA
CKOpOCTHIO mepeaadn 1o ceru mo nporokosy TCP. Tlpu pabore momaysnst TOJBKO
Ha BBOJ] CKOPOCTH OT'PDaHUYeHa 2.5 MJIH. OTCUETOB B CeKyHAY. CKOPOCTH Ha BBIBO/I
U BJIAsIHUE ee Ha CKOPOCTh BBOJIA Oy/IeT yTOUHeHa B JaabHeliem. g BeIBoIA pe-
KOMEH/TyeTCsl TT0 BO3MOYKHOCTH MCIOIb30BATDH MUKJINIYECKN pe:kuM BuiBoma. Cie-
JIyeT TaKzKe YYUTBIBATH 3arPDy3Ky CaMoii ceTu 1pu nepejade Janubix 1mo Ethernet,
TaK KaK OHA MOYKeT CHJIBHO BJANATH Ha MAKCUMAJBHYIO CKOPOCTH IepeTad.

4. B cBg3u ¢ orpanuvenuemM ckopocrtu nepejadn B E-502 nojjepKuBaeTcs BO3MOKHOCTD
3a/1aTh OOIMUIl IeJIUTEIb g YACTOThI BBIBOJA , KOTOPBI MOYXKHO 33/IaTh C IOMOIIHIO
X502_SetOutFreqDivider() mmn X502 SetOutFreq(). B L-502 rakzxe Gblia BBeeHA
JlaHHasg BO3MOXKHOCTD B Bepcun nporrusku [LJINC 0.5, rTakum o6pa3oMm JjIst ee UCIOIb-
30BaHUS MOXKET OBITH HEOOXOIUMO OOHOBUTH HPOIIHBKY.

5. Ilpm nuknamdeckoM BbiBojJie B L-502 Oydep maxomurcsa B gpaiiBepe na IIK, a B E-502
XpaHeHHe IMUKJIMIeCKoro Oydepa peaan30BaHO BHYTPH HaMATH KoHTposurepa ARM
Cortex-M4 mMomynst, 4To mo3BojsieT u3be:kaTh 3arpy3ku unrepdeiica u [IK Bo Bpe-
MsI paboThl, OJHAKO IIPUBOJUT K OrpaHuydeHuio pasmepa Oydepa. T.e. upu padore 110
CeTH IMUKJIUYIEeCKHUil BHIBOJL HE BJNsIET Ha OT'PaHUYeHne mHTepdeiica, 0THAKO OrpaHTIe-
HUE B CYMMApPHYIO CKOPOCTH B 5 MJIH. OTCYE€TOB B CEeKYHIY AJd MOAYJIA COXPaHACTCA.
st Bepcun npomuekn ARM nuzke 1.0.3 6ydep BoiBOAA B 3 MJIH. OTCYETOB (CyMMAapHO
HAa BCe KAHAJIBI) JIEJIUJICS HA 2 paBHBIE 9acTh (OJHA UCHOIb3YETCs JIJIs BBIBOJIA CUTHAJIA,
JIpyrast JUist 3arPY3KH CJIe1yIONIero, 4robbl MOXKHO ObLIO CMEHUThH CUI'HAJ 0e3 OCTaHO-
Ba MPe/IBIIYINEro), MO3TOMY OJNH CUTHAT orpaHudeH B 1.5 MutH. orcueroB. Haunnasg ¢
1.0.3 6ydep MOKeT JeJUTCsT MPOU3BOIBHO (B 3aBUCHMOCTH OT pa3Mepa 3arpy:kaeMoro
CUTHAJIA), IOITOMY Pa3Mep CHI'HAJa OTPAHUYIeH 3HAYEHHeM — 3 MJIH. OTCUYETOB MUHYC
pasMep BblIaBaeMoro ceifuac curnasa (0 — ecaum Opu 3arpyske He UJET TeHepaIlus
npeabLaymero). TakuM 06pasoM, ecii He UCHOJIb3YeT s BO3MOXKHOCTb CMEHBI CHIHAJA
Ha sety (T.e. Bcerga nocae X502 OutCycleSetup() naer X502 OutCycleStop() nimm
X502 StreamsStop() 10 caeayomieil 3arpy3Kn CUrHAIA), TO MOXKHO JIJsl OJJHOTO CHI'HA-
JIa, UCIIOJIb30BAaTh BCE 3 MJIH. OTCYETOB. TakzKe cjie/lyeT YUUThIBATD, 9TO Iepejiada CUr-
Hasta B ARM KOHTpoJLIep 3aHIMAeT BpeMsi U IPH HeOOXOIMMOCTH BBLIAYH CHTHAJA OJI-
HOBPEMEHHO C 3aIyCKOM cO0pa HeOOXOTUMO J0XKIATHCS 3arPY3KNA CUTHAA, ITO MOYKHO
caenars Hanpumep ¢ nomornbio guiara X502 OUT CYCLE FLAGS WAIT DONE
B X502 OutCycleSetup().

6. IIpu  pabore 1no  wunrTepdeiicy  Ethernet nHe  peasimzoBana  QyHKIHS
X502 GetSendReadyCount(), a dynkmsa X502 GetRecvReadyCount()
rapanTupoano paboraer Topko nog OC Windows.

7. Ilpu urenuu 3uavenuit nudpoBbIx BX00B i E-502 craprme qunuu D114, DI15, DI16
oobenunaens ¢ guausamu cuaxporm3zanun DI SYN2, CONV _IN u START IN co-
oTBeTcTBeHHO. [Ipm 3TOM, Tak Kak B oboux mojayssax JjwHuu 17 m 18 o0beuHEeHb C
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DI _SYN1 u DI _SYNZ2, 1o 3nauenue 18-0it u 14-oit aunun gas E-502 Bcerma omgmua-
KOBBI.

Hacrpoiiku nmoarsizkek st indpoBbix BxogoB B E-502 ottnaatorest ot 1-502 (cm. omnu-
canne Tuna t_x502  pullups)

B E-502 ucnonb3yercs apyras mukpocxema ATl koTopast Tak»ke maHupyercs K uc-
MOJIb30BAHUIO B MOCJEAYIONUX peBU3nAX MOayas L-502.

3.1.1.2 Ocobennoctn mpu padore ¢ moayaavu E16

1.

T.x. mo crargapry USB morpeb/ieHne Toka B MOMEHT BKJIFOUEHHS JOJZKHO OBITH Orpa-
HHYEHO, B MOJIYJIE CIIeJIAHO YIIPaBJeHHEe 3aIyCKOM BTOPHYHOTO NMHUTAHUS W3 HPOIIHB-
ku MK. Ilo ymosganuio BTOprYHOE NUTAHKE BKIOYAETCA IIPH IEPBOM OOpaIeHIH K
yerpoiictBy n3 API u Boiksiouaercs ecsim 661710 3aKpbiTO coeaunenue mo Ethernet nin
orkaouenne USB kabets.

. E16 mo 1mokoJieBKe CUTHAJbHBIX Pa3beMOB U JIMAlla30HaAM W3MEPEeHUi BXOIHOTO CHUTHA-

JIa 9TO HpOoJoJKeHne JuHeiiku Mmomyneit E14. APl BepxHero ypoBHS CIeJIaHO COB-
MecTuMBIM ¢ eb02api. as saganms gactorsl padorsl LHAII m ALII mcmoms3yercs
onopuas dactora 48 Mri. Ecth pexxum coBmectumocTn ¢ moayaem E14-440 u paborsi
¢ E14-440 API. B kadectBe mHTepdeiicHOIO IIPOIECCOpa MCIIOJIB3yeTCsl KOHTPOJLIED
WCH32V307. CurnaabHable pa3beMbl 0 MOKOJIEBKEe HeCOBMeCTUMBI ¢ 502!

B E16 kak u B K14 peasusoBan crapr cbopa 110 YPOBHIO aHAJIOIOBOI'O CUI'HAJIA - BbI-
e /HUZKe YPOBHSI, IIPU MePecedeHnr TPAHUIH YPOBHS CHH3Y-BBEDX /CBEPXY-BHH3.

Unenrudurarop USB yerpoiicrea g E16 (VID 2A52&PID 0E16) ormimvaercst ot
E502 u E14, nosroMy B HEKOTOPBIX Cjydadx MPHUIAETCH YCTAHOBUTH HOBBIE JIpaiiBepa.

B E16 jy1st muKJIm4eckoro BuIBoJA (BBIBOJIA U3 BHYTpeHHETOo Oydepa 6e3 BHenTHeil moji-
Ka4yKn), jgocrynes ogun Oydep pasmepom 11264 cioB (B HOBBIX HPOIMIMBKAX KOJI-BO
MOZKeT M3MEHHUTHCS ).

B ortnune or E502, B E16 Her BigereHHBIX BHIX0M0B cuaxponn3anun START OUT u
CONV _OUT, no ux posb moryT ucnogaaTh Beixo bl TRIG wan INT, koTopbie MOKHO
MEePEKJIIYATh Ha BXOJ WU HA BBIXOJ, NPpH KOHMUryparuu “Ha BXOJ 3TH KOHTAKTHI

MOzkHO uctosib30BaTh Kak START IN mau CONV _IN.

KonrakTer 17 u 18 nudpoBoro paznbéma cie/1aubl yHUPUITTPOBAHHLIMU, 110 YMOJTIaHUIO
Ha Hux BeiBeeHbl 3,38 1 GND kak B F14-440, npu mogade KOMaH bl BKJIIOYEHUST PEJTe
(em. t_x502  pullups) Ha 911 BbIBOAB BRIBOAUTCS +15 1 -15B kak B E14-140.

3.1.1.3 Ocobeunnoctu nipu padore ¢ moayasavu LTA37

Momynau LTA37 conepzxar 10 kananaos LTAIL I1s KaxKmoro KaHaaa Ha BRIXOZHOM pa3beMe
pUCyTCTBYIOT JiBa Bhixoga: +-20 B (1:1) u +-2B (1:10).

Beixonsr [TATloB koMyTHPYIOTCS 9epe3 BCTPOEHHOE B MOAY./Ib pere. Tpu (pukcupoBanubie
qacToThl guckpern3anuu Ha Bee [TATI: 192, 96, 48 xI'm. 8 mupoBbix BBHIXOA0B U 2 BXO/IA
MOTYyT paboTaTh B CHHXPOHHOM M aCHHXpPOHHOM pexkmme. Ha Bbixomax kanajos LIAllos B
moyssix LTA37 yeranorsenst pesie (1 pesne Ha 2 KaHATA), KOTOPHIME MOYKHO YIPABJISITh de-
pe3 dyukmuo X502 SetDigInPullup. Yeranopka 4acToTsl mugpoBoro BBoaa MpOU3BOIUTCA
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gepe3 X502 SetDinFreq, mpu 3rom cumraercs nogxoasiuit gesmrens. s LTA37 pesyib-
tupytomas gactora digin = 24576 KHZ / pow2(1..6) 113 Moysist mepenatoTest caoBa, Kaxkioe
U3 KOTOPBIX CO/IEPYKUT 24 M3MepeHHBIX 3HAUeHUI COCTOSTHUN BXOJOB. — IMPH OMPOCE OJTHOTO
KaHaJa Bce 24 OUTa COOTBETCTBYIOT MOCJIEI0BATETbHBIM 24-M W3MePEeHHAM COCTOSTHUS BXO/A
DI1 wym DI2; upu srom crapiuili OUT COOTBETCTBYET IEPBOMY HU3MEPEHUIO, a MJIAJIIUi —
HoC/IeTHEMY. — MPH ONPOce 000X KaHAJIOB cTapiiue 12 OUT COOTBETCTBYIOT OMPOCY COCTOSI-
aus Bxoma DI2, a murammmue 12 6ur — DI1. AramornyHo B KayKI0i MOC/Ie10BATETLHOCTH U3
12 6ut crapmmit 6UT COOTBETCTBYIOT EPBOMY U3MEDEHUIO, a MJIANIUNA — MOCJIeTHEMY

3.1.1.4 OO6mue n cuenuajan3upoBaHHble QYHKINHN IJisd PAOOTBI C MOAYJIEM

B cBsa3u ¢ Tem, uTo O0JibIIag YacThb pyHKIHOHATLHOCTH Moy el L-502, E-502 u E16 cos-
HAJIAI0T, TO OOJIBIIMHCTBO (DYHKIMI peain30BaHo obmuMu Jijist 0boux mojysieit. Bee obuiue
dgyukun peanuzoBanbl B Oubanorexe x502api. [Ipu sTom HazBanusa GHyHKINUH U KOHCTAHT
HaunHAOTCA ¢ XH02 | a tumos ¢ t_xH02 . CoOTBETCTBEHHO, /I PAOOTHI ¢ OOOUMU MOJIY-
JISIMA UCTOJIb3yeTcsd OJIMH W TOT Ke TUN omucaresad Moayuad t x502  hnd.

OcHoBHOe oTyim4ue npu pabdore, 3aBHCdINee OT HHTepdeiica CBI3U ¢ MOIYJIEM, 3aKJIIO-
4aeTCs B IPOIEyPe YCTAHOBKH CaMOil CBs3u. DTH (DYHKIMH PEATU30BAHBI B OTJIEIbHBIX
oubmorekax 1502api u e€502api st momynsa 1-502, E-502 u E16 coorBercrBenno. Ilpu
YCTAaHOBKU CBSA3U, BCsI HEOOX0amMast mHMOPMAIUS O TOM, KaK paboTaTb ¢ MOY/IEM 10 HYZK-
HOMY mHTepdeficy, cOXpaHdeTcd BHYTPU HEMPO3PATHOTO OMHICATEN S MOJTYJId, & MOJIb30BATEIb
nocJjie OTKPBITUS CBS3H MOXKeT paboTaTh ¢ MOJYJIEM OJMHAKOBO € WCIOIb30BAHUEM OJHHUX U
Tex ke obmux GyHknuit u3 x502api HE3aBUCUMO OT TUIA MOAYJISA U UCHOJIH3YEMOTO HHTEP-
deiica.

Tax:ke B OTHENBHYIO TPYIIY CHEIUAJTA3UPOBAHHBIX (DYHKIUN BBIIEJEHB (PDYHKIIAN IO
HacTpoiike nHTepeiica Ethernet, koropsie peasm3oBanbl TOJbKO B €502api u onucaHbl B
pazaene OyHKINN /19 HACTPORKH CeTeBBIX MapaMeTpoB Momyad E502.

3.1.1.5 CoBmecTHMOCTH MPOEKTOB, Pa3pabOTaHHBIX JI0 BBeJeHNs OnMbOImoTeKn
x502api

Jlist peann3aiiuu MoJHOM COBMECTUMOCTHU C MPOEKTaMM, PabOTAIONIMMHU TOJIBKO C MOJLY-
aem L-502 u pazpaboTaHHBIME 10 BBeJIEHUST MOAIEPKKHI PaboThl ¢ MojyaeM E-502 (koropas
BBesieHa ¢ Bepcun 1.1.0) u coznanus obieii 6ubauoreku, B 1502api peanusoBanbl HyHKIHT
U3 JTaHHOM GubmoTekn npeapLtyux epeuii (1.0.x). Ipu 910oM 5T 06bsiBIeHHsT STUX (DYHK-
U ¥ COOTBETCBYIOIINX THUIIOB BHIHECEHBI B OTAEAbHBIHM daita “1502api  compat.h”, KoToporit
BrUtoUaeTcs u3 “1502api.h” s coxpanenusi COBMECTUMOCTH. DTHU THUIIBI OIPEJIEIEHBI depe3
obmme Tunbl 13 “x502api.h”, a GyHKIUN peajsbHO TOJBKO BBI3HIBAIOT aHAJOTHYHBIE 0DIIHe
dyukun n3 x502api. CooTBeTCTBEHHO, TPOEKTHI, pa3pabOTaHHBIE /15 TPEIbIIYIel BepCUn
6e3 ydeTa o0IMux (PyHKINH, JTOJKHBI KOPPEKTHO COOUPATHCSA U IPH HOBO# Bepcuu OubImoTexk.
[naBuoe oTindme, KOTOPOE CJAEAYyeT YIUTHIBATD, UTO €CJIU STH MPOEKTHI PACIPOCTPAHSIOTCA
¢ HoBoit Bepcueit 1502api, To HeoOxouMO pacupocTpansTh u 6ubnoreky x502api, Tak Kak
ee DYHKINW UCIO/B3YI0TCH (pyHKIUsMu HOBOI Bepcuu 1502api.

Tak xkaxk jpanHble PYHKIHWW W THIBI MOJHOCTHIO ITOBTOPSIIOT OOJBITUHCTBO ODOOITEHHBIX
dbyuKIMi (332 WCKIOYeHHEM TpPebUKCOB B HA3BAHUAX), TO OHH HE MPHUBOJATCI B JAHHOM
JIOKYMEHTe,
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3.1.2 OOmmit anroputm g padboTbl ¢ MOIYJIEM

JlaHHBII pa3/es ONUCHIBAET THIHIHYIO IIOCIeI0BATEIHHOCTDh BBI30BA (DYHKIHH I pa-
ootel ¢ monysasamu L-502, E-502 u E16. Bosiee nmoapobHo KazKplii 1mar OyJIeT OnucaH B IO-
CJACYIONUX Pa3/ie/iax.

Tunuunas mocse0BaTeIbHOCTh BBI30BOB MMEET CJIe Iyl B/

1. Ilpu pabore c¢ wmonyrasmu mno wuHTepdeiicam PCI-Express man USB  moiayduth
CIUCOK  CepuifHbIX HOMepoB ¢ nomomplo  dyakuuit 1502 GetSeriallist() u
E502  UsbGetSerialList(), cooTBeTCTBEHHO, HJIH MOJYYUTH CIIMCOK 3aIUCEil O MOJYJISAX
¢ momoripio 1502 GetDevRecordsList() m E502 UsbGetDevRecordsList(). TTpn
pabore 1mo Ethernet moxkHO wHcnosb30BaTh (MYHKIHH OOHAPYKEHHS YCTPOMCTB B
JIOKAJIBHOH ceTn, onucanubie B TiaBe OOHAPYXKeHTe MOJYJIel B JOKATbHONW CeTH, WIH,
ecsim uzBecren [P-ajipec ycrpoiicTsa, nepeiitu cpa3y K IHyHKTY 2.

2. Ecim B cucreMe IpHCYTCTBYeT HYZKHBIH MOJYJIb, CO3JATh OMUCATENb MOILYJIS ¢ MOMO-
mpio X502 Create().

3. YeranoBuTh coefuHenue ¢ MmopayieM. llpu ucrnonb3oBanuu 3amuceit 0 ycTpoucTBe OT-
KpbITHE Beera BoinosHsieTcst ¢ momornbio X502 OpenByDevRecord(). Ipu ucnosib-
30BaHUM cepuitHOro Homepa ucnosb3yores L1502 Open() nam E502  OpenUsb() st
[-502 u E-502, mogxrouennoro o USB, coorBercTtBenno. UT0o0OB yCTAHOBUTH CBA3b C
moxyieM 1o Ethernet ¢ ucnionbzosanuem IP-agpeca, HeobXoauMo HCIOIB30BATH (DYHK-

muio E502_ OpenBylIpAddr().

4. Tlpu HeoOX0AMMOCTH, MOy IUTh JOMOJHUTEIHbHYIO HH(MPOPMAIHIO O YCTPOWCTBE ¢ IOMO-
mpio X502 GetDevInfo() (B wacTHOCTH /171 IPOBEPKU HAJHYHS CUTHAJIBHO IIPOIECCO-
pa BlackFin).

5. Tlpu HAJWYNK CUTHAJIBHOTO MPOTEccopa (M JKeJaHun paboTaTh ¢ ero NCIOJIh30BAHIEM)
3arpy3uTh IPOIIUBKY CUTHATBHOIO mporeccopa ¢ nomoribio X502  BfLoadFirmware().

6. YcraHoBKa MapaMeTpOB MOJLYJISI C TOMOIIbIO Habopa MYHKIUH /I U3MEHEeHHSI HACTPOEK MOJLY.I
(naspanms dbyHkumiit HaunHaTest ¢ X502 Set)

7. Tlepesada ycTaHOBJIEHHBIX TApAMETPOB B MOyJb ¢ momorisio X502  Configure().

8. Pabora ¢ MOIyIeM B CHHXPOHHOM H/HJIM ACHHXPOHHOM pexkKuMe (OIMUCaHa B TOCeTy-
OIHX [Opa3/Ie/1ax).

9. Bakpbrtue Moy X502 Close().

10. Ocmoboxaenue omucaresst Mmoayist dyrnkuneir X502  Free().

3.1.2.1 PabGora c MmoayjeM npu CHHXPOHHOM BBOJIE

Tunuunasa pa60Ta C MoAdyJieM IIpU CHHXPOHHOM BBO/€ COCTOUT K3 CJICAYIOIIUX HIaroB:

1. Paspemienne HyKHbIX CHHXPOHHBIX MOTOKOB (AIIIT /i mudpoBBIX JaHHBIX) € MO-
morpio X502 StreamsEnable().

2. 3amyck CHHXPOHHBIX TTOTOKOB X502 StreamsStart().

3. UreHue UPUHATBHIX JAHHBIX U3 MOyt ¢ momorbio X502 Recv().
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4.

2.
6.

Ob6paboTka  TPOYMTAHHBIX  JaHHBIX ¢ momombio X502 ProcessData(),
X502_ ProcessAdcData() min X502 ProcessDataWithUserExt().

[Ipu HeoOxoauMOCTH NpueMa U 0O6pabOTKH cJieylonero 0J10Ka, mepexo K MyHKTY 3.

OcTanoB CHHXPOHHBIX TIOTOKOB ¢ momomibio X502 StreamsStop ().

3.1.2.2 Pabora ¢ MOayJ/ieM NpU CUHXPOHHOM ITIOTOKOBOM BBIBOJE

Tunuunasa pa60Ta C ModyJieM IIpU CHHXPOHHOM BBIBOAE COCTOUT M3 CJECAYIOHNIHUX ITaIl'0OB:

1.

YeranoBka HadaJbHBIX 3HadeHnid g LHAII ¢ momombio acHHXPOHHOTO BBIBOJA
X502 AsyncOutDac().

Paspernienne HyKHBIX CHHXPOHHBIX OTOKOB (Kanaabl [IATI, rudposbie BHIXOIbI) ¢ 110-
morpio X502 StreamsEnable().

3amyck  IpeaBapuUTeabHON  3arpy3KM  JAHHBIX ~ HAa  BLIBOJ, € IIOMOIIBIO
X502_ PreloadStart().

[ToaroroBka 6JI0KA JAHHBIX Ha 3aMuCh ¢ nomombio X502 PrepareData().
3anuch HOArOTOBACHHOrO 610K B MOAYJIb ¢ HoMombio X502 Send().

[Ipu HeoGXoAMMOCTH TTOBTOPUTH TYHKTHI 4. U 5. HyzXKHOe KOJIn4ecTBO pa3. [Ipu 3rom
o01mwit pazMep MpeIBapuTeIbHO 3arDyKeHHBIX JAHHBIX He JOJIKEH IPEBBICUTH Pa3Mep
6ydepa (o ymosrganuio 9 MCios)

3amycK CHHXPOHHBIX MOTOKOB BBI30BOM X502 StreamsStart().

Kaxmprit pa3 npu HeoOXOIUMOCTH TOJATPY3UTh HOBBIE JaHHBIE B Oydep BBITOIHUTH
MYHKTH 4. 1 5.

HO 3aBePINEeHUTO pa6OTbI BBIIIOJIHUTL OCTaHOB CHHXPOHHBIX IIOTOKOB C IIOMOIIBIO
X502 StreamsStop().

3.1.2.3 Pabora c moayjaeM npu MUKJIAIECKOM BBIBOJIE

ZLHH BbBICTaBJICHUA NNUKJ/JINYICCKOI'O CUI'HAJIA 0e3 HNOJKAYKHN THIINYHAA IMOCJICA0BATCJIBHOCTD
BBITVIAOUT TakK:

1.

YcranoBka HadaJdbHBIX 3HadeHni g LHAII ¢ momombio acHHXPOHHOTO BBIBOJA
X502_ AsyncOutDac().

Pasperenne HyKHBIX CHHXPOHHBIX MOTOKOB (Kamaabl LIAIL, nndpoBbie BHIXOb) ¢ T10-
mompio X502 StreamsEnable().

Boigesenne  mmkamdeckoro  Oydepa  yKazaHHOrO — pa3Mepa  C  [OMOIIKIO
X502_ OutCycleLoadStart().

3arpyska JaHHBIX YKA3aHHOIO pasMepa JJisl MUKJIXICCKOrO BHIBOJA € OMOIIBIO OJIHOTO
WM HECKOJBKUX BbI30BOB X502 Send().

CaesaTh 3arpyzKeHHbIH cUrHAT aKTUBHBIM ¢ omorpio X502  OutCycleSetup() ¢ duia-
rom X502 OUT_CYCLE_FLAGS WAIT DONE.
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6. 3amycTuTh CHHXPOHHBI BBOJ-BBIBOJ Yepe3 X502 StreamsStart().
7. Ilpu HEOOXOMMMOCTH BBIBECTH HOBBINA CHUTHAJ BBIIOJHHATH IIAru 3.-5.

8. Ilo 3aBeprmenuio pabOTHI OCTAHOBHTL CHHXPOHHBIH BBOJ-BBIBOJ C  MOMOIIBIO
X502_ StreamsStop() uam TOJBKO MUKINIecKHil BIBog, yepe3 X502 OutCycleStop().

3.1.2.4 Pabora c MOIyJ/ieM Npu aCHHXPOHHOM BBOJIe-BbIBOIE

Tunuunas pabora 1pu aCHHXPOHHOM BBO/IE-BBIBOJIE COCTOUT U3 BbI30Ba OJHOMN U3 HYyHK-
IMIA;

e X502 AsyncInDig() - acunxponnpiii BBoJ 3HaueHuil 1udpoBbIX JIUHUI
e X502 AsyncOutDig() - acHiHXPOHHBIN BBIBOJI 3HAYEHUI HA U(POBBIE JTHHUN
e X502 AsyncOutDac() - acuaXpOHHBII BBIBOJ| 3HAUYeHHsI Ha ofnH u3 Kanagos [TATI

e X502 AsyncGetAdcFrame() - acunxponusiii mpuem ognoro kajapa AIIIT

3.1.3 CozaaHne n 0CBOOOXKIEHUE OIUCATEJIA MOTYJIs

Bea pabora ¢ momyrsamu L-502, E-502 u E16 ocymiecTBisieTcs depes3 omucaTeTb MOMYIS
turia tx502 hnd. Onucarens moy/st npeacranisier coboit HEIPO3pAadHbIl yKa3aTe b Ha
CTPYKTYPY, KOTOpasi XpaHUT BCIO MHAOPMAIIAIO O MOJLYJIe U COCTOSIHUH COeJUHEHUS] C HUM.
[Tonb3oBares b He MUMEET MPIMOTO JIOCTYIA K MOJSIM CTPYKTYDPBI U BCe JEHCTBUS € MOJIY-
JIEM BBIIIOJIHAIOTCS TIOCPEICTBOM BBI30Ba COOTBETCTBYIONIUX (PYHKITHI OMOJIMOTEKH, KOTOpbIe
HPUHUMAIOT OIMCATETb MOJIY/S B KAUeCTBe IePBOTO IapaMeTpa.

Hepe;l HOIIBITKON’ YCTaHOBUTDL CBA3b C MOAYJIEM HeO6XO,ZLI/IMO CO34aThb OlluCaTe/lb, BbI3BaB
dbyuxmuo X502 Create(), KoTopast BeIAEISET TAMATh MO CTPYKTYDY, HHUIMAIA3HDYET ee
OJI 3HAYEHUSIMI [0 YMOJTYaHUIO0 W BO3BPAIAET YKa3aTe b HA Hee — OMUCATETb MOJLYJIS.

[Tocae Toro kak pabora ¢ MojyJieM 3aBepiieHa, Boiaenennas dyukmueit X502 Create()
MaMsITh JOJZKHA OBITH 0CBODOXK IeHa mocpeacTBoM BbioBa X502  Free(). ITocse ocBoGOK Te-
HHUs ONMHCATETh YKe He MOXKET HCIOJIb30BAThCS.

3.1.4 OTKpbITHE CBA3U C MOJYJIEM
3.1.4.1 OGbiriee onucaume MPOIEAYPbl YCTAHOBKHU CBA3U C MOIYJIEM

Jlist paboThl ¢ MOJLyJIeM HEOOXOUMO YCTAHOBUTH C HUM COEJIUHEHHUE C MCIIOJb30BaHHEM
paHee CO3JAaHHOTO OMUCATEIS.

OYHKIMN 1)1 YCTAHOBKY COEJNHEHNS ¢ MOJIYJIEM 3aBUCST OT UCIIOIh3yeMoro nHTepdeiica
1 OIHUCAHBI B MOCAEAYIOMNX TOIPA3IeIaX.

Ecin GyHKINS OTKPBITHAS CBSA3U ¢ MOJIYJIEM BBIIOJIHEHA YCIIENTHO, TO COeINHEHHEe C MO-
JIyJIeM YCTaHOBJIEHO ¥ JIAJIbIINE MOYKHO HCIIOJIb30BATh JIIOObIe (DYHKIUKU YIPABICHUS MOLY-
jgem. Ilo 3aBepiennto pabOTHI ¢ MOJyJIeM HEOOXOAMMO 3aKPbITh COEJIUHEHHE C MOMOIIHIO
X502 Close().

Ecnu ke byHKIUS OTKPHITHS CBS3W BEpHYJIA OIMMHOKY, TO 9TO MOXKET COOTBETCTBOBATDH
OHON U3 CJACAVIOUUX CUTYAIUNA:
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e CBsA3b C MOIyJIEM HE YIAJ0Ch YCTAHOBUTH, T.K. MOJY/Ib HE HaH/E€H WU HE OTBEYAET
KOPPEKTHO Ha 3ampochl. B 3TOM cjydae 1o 3aBepIlieHuIo BbI30Ba (DYHKIINKA OMUCATED
MOJLYJIsl OCTAETCs B UCXOAHOM COCTOSHHM, HE CBA3AHHOM € KAaKUM-JTHOO COeJIMHEHHEM H
€0 MOYKHO UCTOJIB30BATH TOJBKO JJIS OTKPBITHA HOBOTO COETUHEHUS.

e CBs3b C MOJyJIeM yCTAHOBJIEHA, HO OOHAPYZKEHBI TPobJjeMbl B pabore Momysist. B arom
cJIydae COeJMHeHne C MOIYJIeM BCE PABHO OCTAETCS OTKPBITBIM, OJTHAKO OOJIbIIAs YaCTh
dbyHKIUE paboThl ¢ MOJYJIEM HE JOCTYIIHA.

[Ipu HEOOXOAMMOCTH PA3IUYIUTEL ITH JIBA PA3HBIX COCTOSHUS MOMKHO C HOMOIIBIO (PYHK-
mun X502 IsOpened(), kKoTopast mpoBepsieT, OTKPHITO JTH COJMHEHHEe ¢ MOJYJIEM B JAHHBIN
MOMEHT JIjIsl YKa3aHHOIO onucaTesis. B 60JbIIUHCTBE CIyYaeB sIBHO Pa3/indarTh ITH CUTYAIUN
He Tpebyerca u joctarodHo BbizBarh Gynknmio X502 Close(), KoTopas 3aKpoer coemmHe-
HUe, eCJIM OHO He 3aKPhITO, MPH J000# omudKe OTKPHITUS coeanHeHns. Ecanm dyHKIMO
3aKPBLITHA HE BBI3BIBATH 10 OIIUOKE OTKPBITHSI COCJIMHEHUS, TO COCIMHEHIE MOMKET OCTaThCA
OTKPBITHIM JI0 OCBODOKICHUST TIAMSITH Ofucaress ¢ nomorbio X502 Free() wim mo moBrop-
HOT'O OTKPBITHSI COEJUHEHUST ¢ TIOMOIIBIO JTAHHOTO OIUCATEIS.

CoeuHeHe MOZKET OCTABATHCS OTKPBITHIM MPU CJIEAYIONNX OIMMOKAX:

e X502 ERR FPGA NOT LOADED — upomuska [IJINC we Obuta ycmemnno 3arpy-
xxera u [IJINC naxonurcess B Hepaboduem coctostauu. OmmnbKa akTyaJbHA TOJIBKO JIJIsT
Momayasd E-502, 1.x. B Mmomyie L-502 B [IJIMC peanmuzoan cam unrepdeiic PCI-Express
u 0e3 3arpysku npomuBku [LJIVMC moxyns me dymer maxke ompejenen B cucreMe. B
momayae E-502 npommska [IJINC 3arpyx)aercsa MmukpokonTposaepoM u3 Flash-mamsrn
npu crapre Moy si. Ommbka MOYKeT BO3HUKATH, €CJIH MOBPeZKieHa nH(MOPMAIUS BO
Flash-namsaru win nmo KaKuM-TO MPpUYUHAM BO3HHUKJIA OMUOKa npu ee urenuu u3 Flash-
namaTu uau upu ee 3arpyske B [IJIVC. B jmannoMm pezkume J0CTYIIHB TOJIBKO (DYHKITHH

pabotsl ¢ Flash-mamsithio, (byHKIHM yIpaB/IeHHsS CeTEBLIMH HACTPOMKAMHU MOIYJS H
dbyuxrus mepesarpysku npomusku [LIUC (E502_Reload FPGA()).

e X502 ERR_REF FREQ NOT LOCKED —  omubka 3axBata  OIOpHOI
YacTOThl CHHXPOHH3AIUM, HUIAYIEeHl OT TrajbBaHOOTBSA3AHHON YaCTH YIPAaBJICHHS
BBOJIOM-BBIBOJIOM. XoTs goctyil K Flash-namaru u perucrpam IIJINC moxker paboraTh
HOPMaJIbHO, JIIOObIe (DYHKIIMKA BBOJA-BBIBOIA aHAJOTOBBIX MM IMU(POBBIX TAHHBIX HE
MOT'YT OBITH OCYIIECTBJICHBI IPU JAHHON OIINOKE.

3.1.4.2 VYcranoska cBga3u ¢ moayaem L-502 mo maTepdeiicy PCI-Express

Jlng nHavasta paboThl ¢ MOJLYIEM HEOOXOAUMO YCTAHOBUTH C HUM CBS3b € MIOMOIILIO (PYHK-
mun 1502 Open(). st pasinanst MOIyJteii UCIOJIb3yeTcsl X cepuiiHble HOMepa.

[lomyunTh CHUCOK CepPUUHBIX HOMEPOB BCeX HalijleHHBIX Momayieit L-502 mMoxkHO € 10-
motrpio byukmuu 1502 GetSerialList(). lannas yHKIMsS NPHHAMAET JIOCKUH MACCHUB, B
KOTOPbII OY/lyT COXpaHeHbl HallJIeHHbIE CepUiTHbIE HOMEPA, U MAKCUMaJIbHOE KOJIMYECTBO Ce-
PUHBIX HOMEPOB, KOTOPOE MOYKHO COXPAHUTDH B IIEPEJIAHHBII MACCHUB.

B mpocreiitem crydae MOXKHO 33/1aTh MaAaKCHMAJIbLHOE 3HAYECHUE MOJLYJeit U 118 CepUiTHBIX
HOMEPOB HUCIO0JIb30BaTh CTATUYEeCKH BBIJEJIeHHBIN MaCCHUB:

0
#define MAX_MODULES_CNT 16

char serial_list[MAX_MODULES_CNT][X502_SERIAL_SIZE];
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int32_t get_list_res = L502_GetSeriallist(serial_list, MAX_MODULES_CNT, O, NULL);
(get_list_res<0) {
/* Oumbka IONyYeHUS CIUCKA CEPUMHHX HOMEpOB */
} (get_list_res==0) {
/* He HalimeHO HM OZHOTO MOLYIZ */
} {

/* HafimeHo get_list_res Momymeit */

B obmiem ciayuae juig paboThl ¢ MPOU3BOJBHBIM MAaKCHMAJIbHBIM KOJUYECTBOM MOJLy et
MOKHO BOCIIOJIb30BATHCS TPETHUM MapaMeTpOM (DYHKIUU I MOJYUYeHusT KOJTNIeCTBa Hai-
JIEHHBIX MojmyJselt B cucrteme. [Ipm 3TOM B KadecTBe MaccuBa CepUITHBIX HOMEDPOB MOYKHO
nepeIaTh HYJIEBOU YKazaTedb U YKa3aTh HYJIeBO# pasmep Maccuba. llocie 3T0ro MoxKHO /0-
HAMHUYECKN BBIJIEIUTH MACCUB O/ MOy YeHHOE KOJTHYECTBO CEPUHHBIX HOMEPOB U IOBTOPHO
sei3BaTh 1502 GetSerialllist() mas mosydenus: cepuiiHbIX HOMEPOB Beex Moy et L-502:

0
uint32_t dev_cnt;

int32_t res;

/* Tlomy4aeM KOINYIEeCTBO MOAyJeH B cucTeMe */
res = L502_GetSeriallList(NULL, O, O, &dev_cnt);
(res<0) A
/* Ouubra NONYYEeHWS CINCKa CEPUHUHEX HOMEpPOB */
} (dev_cnt==0) {
/* He HalineHO HM OZHOTO MOZyIZ */
} {
/* BhmendeM INOCKUE MaccuB IoZ dev_cnt CepHUHEHX HOMEPOB pPasMepoM
dev_cnt*L502_SERIAL_SIZE */
t_xb02_serial_list serial_list=
(t_x502_serial_list)
malloc(dev_cnt*X502_SERIAL_SIZE);
(serial_list == NULL) {
/* OQuubxa BHIeNeHUS TaMaATH */
¥ {
res = L502_GetSerialList(serial_list, dev_cnt, O,
NULL) ;
(res>0) {

/* Tlony4eHo res CepUHHHX HOMEpPOB */
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/* OcBoGoXZaeM BhHIEIEHHHN MacCHB IIOJ CepHNHbEe HoMepa */

free(serial_list);

Crenyer OTMETUTD, 9TO C OJHUM MOJIYJIEM OTHOBPEMEHHO MOZKET ObITH YCTAHOBIEHO TOIh-
KO OJHO coenuaeHue. [Ipu mombITKe OTKPBITH MO/IYJIb, C KOTOPBIM YK€ YCTAHOBJIEHO COE/IH-
HeHre 4epe3 JIpyroii onmcarenanb (Bo3MoxHO, B apyroii nporpamme) 1502 Open() Beprer
X502 ERR_DEVICE ACCESS DENIED. IIpu srom L502  GetSeriallist() mo ymosda-
HUIO BO3BPAIAET CIIUCOK BCEX CEPHITHBIX HOMEPOB MOJYJIdA, BKJIOUAS Te, ¢ KOTOPBIMH YXKe
YCTAHOBJIEHO coefuHeHue. Ecau HYXKHO TMOJTYYUTh CIHUCOK TOJBKO TeX YCTPOWCTB, C KOTO-
PBIMH €Ile He ycTaHoBJIeHO coequnenust, 70 B L502  GetSerialList() moxkuo nepenars duar
X502 GETDEVS FLAGS ONLY NOT_ OPENED.

Ecau B kKagectBe cepuitnoro nomepa B L502  Open() mepenarh HysneBoii ykaszaTesib Wd
NYCTYIO CTPOKY, TO OyJeT NpeAnpuHSATa MOMBITKA OTKPBITH MEPBBIH MOIYIb, ¢ KOTOPBIM
yJIacTCs YCHENTHO YCTAHOBUTH coelnHeHne. Ecaum Hu ¢ OJHUM MOJyJIeM YCTAHOBUTH CO€JIH-
HEHUEe He y/aJ0Ch, TO Oy/JeT BO3BpAINEHA ONIMOKA, MOJYyYeHHAs IIPH IMONBITKA OTKPLITH 10~
caeHUH MOAyab. 10 ecTh, mpu Hagmaunm aAByX Mojayseit [-502 B cucreme, mepBbiit BHI30B
L502_ Open() ycraHOBUT coeiHEHHe C epBbIM MoaysaeM 1-502, BTopoii BBI30B - CO BTOPHIM,
a Tpetuil Bepuer yzxke omudKy jgocryna X502 ERR_DEVICE ACCESS DENIED.

3.1.4.3 VYcranoBka cBa3u ¢ moayaeMm E-502 o unrepdeiicy USB

[Tpu pabore mo USB anroputrm ycraHoB/eHus CBsI3u aOCOMTIOTHO aHAJOTUYEH OTKPBITHIO
motys L-502, ¢ Toit pa3uurei, 4To Jiisd NoJyYeHus CIIICKa CEPUITHBIX HOMEPOB HCIIO/IH3YeTCs
dbyukmus E502  UsbGetSerialList(), a st orkpsitus Mozyas E-502 mo cepuiiHOMy HOMePY
ucrosb3yercs E502_ OpenUsb().

3.1.4.4 VYcranosBka cBa3u ¢ moxayieM E-502 mo maTepdeiicy Ethernet

VeranosuTh CBsi3b ¢ MoayiaeMm 1o Ethernet moxkHO Kak 1mo siBHO 3ajsanHOoMy [P-amapecy
YCTPOICTBA, TAK U BOCIOJIb30BATHCA (DYHKIUAMU OOHAPYZKEHUA YCTPOKCTB B JIOKAJIBHOM ce-
TH, IOJPOOHO ONUCAHHBIME B IviaBe OOHApyzKeHHe MOIY/Iel B JIOKAJILHOM CETH.

I[Ipu  ycranmoBke cBsa3um 1o  IP-agpecy  moctaTtouno  BBI3BaTh  (DYHKITHIO
E502  OpenBylIpAddr().

CiieiyeT OTMETUTD, 9TO B OTJIHYHE OT APYTrux wWHTEPQEHcoB, /1151 KOPPEKTHOH PabOThI
no Ethernet mosKHbI OBITH HACTPOEHBI HEOOXOMMBIE IMAPAMETPBI, O YeM OIUCAHO B IJIaBe
Ocobennoctu pabotsl 1o uarepdeiicy Ethernet u nacTpoiika ceTeBbIX MapaMeTpoB.

3.1.4.5 VYcTaHOBKA CBA3U C MOAYJASMH C NCHOJb30BAHMEM 3aIuceil O
YCTpPOIiCTBe

OuuM n3 MUHYCOB (DYHKIUI OTKPBITUSI 10 CEPUHHOMY HOMEPY SABJISETCS TO, 9TO B MO-
MEHT OTKPBITHS HeOOXOJAMMO 3HAThH, YCTPOUCTBY, MOAKIIOUEHHOMY MO KaKOMY WHTepdelicy,
COOTBETCTBYeT JIAHHBI!I HOMEpP, YTOOBI BBIOPATH COOTBETCTBYIONIYIO (DYHKIIUIO JJIs OTKPHI-
g ycrpoiicrsa. [l uzbexkanus 3TOro BBeJeH cuenuasibhbiil Tuil t x502  devrec, coor-
BETCTBYIONIUI 3amucu 0 HalijieHHOM ycrpoiicTBe. Jlanubiit THI cojepKuT MH(MOPMAIUIO O
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HAWJEHHOM YCTPOHCTBE (HaSBaHHe, cepuitabiii HOMeD, unTepdeiic, duarn ¢ noAIePKHBaI0-
HMIAMUCST BO3MOYKHOCTSIME U T.I1.), & TaK7Ke COMEPIKUT BCIO HEOOXOAMMY 0 NH(MOPMAIIHIO O TOM,
KaK YCTaHOBUTH CBSI3b U padOTaTh ¢ COOTBETCTBYIOIHUM ycTpoiicTBoM. COOTBETCTBEHHO, OT
ycTpoiicTBa U HHTepdeiica 3aBUCAT TOALKO (DYHKIIUK HOJIYUEeHHsT 3alliceil o ycTpoiicTBe, a
YCTAHOBKa CBsi3u ocymiecTsisercs obmedi dyuxmmeir X502 OpenByDevRecord().

DTO MO3BOJIAET MOJYIATH BCE HEOOXOIUMBIE 3AMNCH HA OTAEIBHOM JTAIle U COXPAHUTD MX
B O6H.[I/II71 MacCCHUB, a B ,ZLaJIbHeIU/IHleM Y¥2Ke BBIIIOJIHUTH OTKPBITUE CBA3U IO HYZKHBIM 3allUCAM,
He pa3dupas OTJAEIbHO, YTO TO 33 YCTPOUCTBO M M0 KAKOMY HHTepdeicy MOIKII0YeHO.

OcobeHHOCTDBIO SBJIFETCA HeOOXOIMMOCTD TOIB30BATEI0 OUUIIATH HaMSITh, BBLICICHHYIO
Ha 9Talle MTHUINAJN3aTUN 3alIHCH 06 yCTpOIU/ICTBe. OqI/ICTKa HHaMATHU BbIIIOJIHACTCA C HOMOIIbIO
X502 FreeDevRecordList(). 3amuck 06 ycrpoificTBe HCIOAB3YeTCsI HCKIIOYUTEIHHO BHYTDH
X502 OpenByDevRecord() u npu »kexannu MoKeT OBITH OCBOOOK/IEHA Cpa3y MOCJIE BbI30-
Ba JAaHHOU (PYHKIIUU, €CJU CIHUCOK 3aluceil 0OJIbIIe He HyzKeH. Takxke ciegayer y4ecTb, 94To
nepej TeM, KakK IMPONHHUITUATI3UPOBAHHYIO paHee 3alUCh IepeaaBaTh B (DYHKIHMIO JIJIsT TOJIY-
YeHUsT WM MHUIUATU3AINE HOBOI 3amucu (HapuMep JiJis OOHOBJICHHSI CIIUCKA ), HEOOXOUMO
ee CliepBa OYUCTUTL AJIA I/I36€}KaHI/IH yTredexk naMAaTH.

Hoctymubl caeayoine (pyHKIMA JIIs0 NHATTHAJIN3AINNA 3aTnCei:

e 1502 GetDevRecordsList() nHunuau3upyer 3amucu, COOTBETCTBYIOTHE TOIKII0ICH-
oM MoayasaM L-502 no uarepdeiicy PCI-Express. [lo mapamerpaM 1 HCIOJIb30BAHUIO
ananornana L502  GetSerialList() ¢ yaeroM HEOGXOIUMOCTH OCBOOOKIATH 3AIUCH.

e E502 UsbGetDevRecordsList() naumpaansupyer 3ammicu, COOTBETCTBYIOTIHE TT0KJIIO-
venHbIM MoayasaM E-502 o untepdeiicy USB. Ilo mapamerpaM u HCIIOJIB30BAHUIO aHA-
aormana E502_ UsbGetSerialList() ¢ yaeTom HeOOXOAUMOCTH OCBOGOKIATH 3AMHCH.

e E502 MakeDevRecordByIpAddr() nanrmuasusupyer 3anuch AJist yCTAHOBJIEHHS COe/TH-
nenud ¢ moayaem E-502 ¢ 3amanubiM ajgpecoM o uaTepdeiicy Ethernet.

e E502 MakeDevRecordByEthSve() nannpanusupyer 3anuch Jjist yCTAHOBJICHUS! COe/TH-
HeHus ¢ MojyaeMm F-502, coorBeTCTBYOIEM aBTOMATHIECKH ODHAPYKEHHOMY CEPBHUCY,
no warepdeiicy Ethernet

Huke npuBesen mpumep, KOTOPBIA CO3/1aeT 3aUCH [IJIsI BCEX HAMIEHHBIX MOIYJICH, TMOI-
kaodeHnsix o unrepdeiicam USB u PCI-Express. Kpome Toro, mpeamno/iaraercs, 4ro B
maccuse ip addr list cozmepxkuTca ip cnt ajapecos, T KOTOPBIX TaKKe CO3TAI0TCA
sanucu, a oupegesnenne TCP  CONNECTION TOUT szagaer TafiMayT B MC Ha 1I0J-
KJIIOUEHUe 110 ceTeBOMYy MHTepdeiicy. 3aTeM mpegocTaBIseTcs BHIOOD HYKHOTO YCTPOHCTBA,
[OCJIe 9eTO ¢ HUM YCTAHABIUBAETCS CBA3b M BCE 3AIUCHU TIOCJE ITOrO OYUIIAIOTCH.

0
uint32_t ip_addr_list[] = { .... } ; /* cuoucok ip-azZpecoB ycTpolcTB */

uint32_t ip_cnt = ... ; /* pasmep >Toro cmucka */

uint32_t pci_devecnt = 0;

uint32_t usb_devcnt 0;
int32_t fnd_devcnt = 0; /* obumee xon-Bo Halizmenunx samuceil */

t_x502_devrec *devrec_list = NULL; /* cmucox sammucell o ycTpoiicTBax */

t_x502_hnd hnd = NULL; /* ommcaTeib OTKPHTOIO yCTpoHcTBa */
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/* momy¥aeM KOIMYECTBO NOIKINYEHHHX yCTpolicTB mo uHTepdeiicam PCI u USB */
L502_GetDevRecordsList(NULL, O, O, &pci_devcnt);

E502_UsbGetDevRecordsList (NULL, 0, 0, &usb_devcnt);

if ((pci_devent+usb_devent + ip_cnt) !'= 0) {
/* BhHIenseM [aMATb I MAcCHUBa IS COXpaHEHUs HalfeHHOTO
KoNUYecTBa 3amnuceit */
devrec_list = malloc((pci_devecnt + usb_devent + ip_cnt) *

sizeof (t_x502_devrec));

if (devrec_list != NULL) {
unsigned 1i;
/* momydaeM 3amucu o Momyiax L-502, Ho He 6ompuwe pci_devent */
if (pci_devent!=0) {
int32_t res = L502_GetDevRecordsList(&devrec_list[fnd_devcnt],
pci_devent, 0, NULL);
if (res >= 0) {

fnd_devent += res;

}

/* mob6aBiseM samucu o Moaynax E-502, mogkmwdensmx mo USB, B KoHel Maccusa */
if (usb_devent!=0) {
int32_t res = E502_UsbGetDevRecordslList(&devrec_list[fnd_devcnt],
usb_devent, 0, NULL);
if (res >= 0) {

fnd_devent += res;

/* cospaeM sanucH Ijd [epeaHHOTO MacCHBa ip-azpecoB */
for (i=0; i < ip_cnt; i++) {
if (EB02_MakeDevRecordByIpAddr(&devrec_list[fnd_devcnt],
ip_addr_list[i], O,
TCP_CONNECTION_TOUT) == X502_ERR_0K) {

fnd_devent++;
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if (fnd_devent != 0) {

uint32_t dev_ind;

/* obpaboTka crmcka u BHEOD HYXHOTO yCTPOMCTBa, MHAEKC KOTOPOLO
ond mpuMepa coxpaHseTca B dev_ind */

if ( <ycTpoiicTBo BH6paHO> )
hnd = X502_Create();
if (hnd==NULL) {
/* Oumbka cospjammd ommcaTeld Momyua! */
} else {
/* ycTaHaBIMBaeM CBHE3b C MOAYJIEM II0 3amucu */
int32_t err = X502_0OpenByDevRecord(hnd, &devrec_list[dev_ind]);
if (err !'= X502_ERR_0K) {
/* omubra YCTAHOBICHUS COSINUHEHUS */
X502_Free(hnd);

hnd = NULL;

/* ocBoBOXOEHUE PEeCYpPCOoB HeHCTBUTENBHEX 3amuceldl U3 chmucka */
X502_FreeDevRecordList(devrec_list, fnd_devcnt);
/* o4MCTKa IaMATH CaMOTo MaccusBa */

free(devrec_list);

if (hnd !'= NULL) {

/* paboTa c MomymeM */
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X502_Close(hnd);

X502_Free(hnd);

B mamHOM npumMepe Bce pecypehl 3amuceil 0CBOOOXKIAIOTCS CPa3y MOC/e BHIOOPA HYZKHOIO
yCTPOfiCTBA M yCTAHOBJICHHUS ¢ HUM CBA3H. [Ipu Kejlanum MOZKHO HCIIOIb30BaTh JIPYTOM MOJI-
XO/I, HATIPUMED, COXPaHsisi 3aIMMCU BMECTe C CO3JTAaHHBIMH OMUCATEJISIMHA YCTPOHRCTBA, ITOOBI
B JTII000H HYZKHBIFI MOMEHT MOXKHO OBLIO OTKPBLIThH, 3aKPbITh U CHOBA OTKPBITH YCTPOMCTBO,
0CBOOOK Tasd KazKJIVIO 3alUCh TOJIBKO B MOMEHT 3aBepIleHHs PAOOTHI WX MOJIYyUYeHUs] HOBO-
ro cuucka ycrpoicrs. I[Ipu aroMm cjiejlyer yuuTbiBaTh, YTO KOIMPOBATH 3AIIUCH O YCTPOUCTBE
MozkHO, HO X502 FreeDevRecordList mo/zkna BBI3BIBATHLCA TOJIBKO OJUH pa3 Ha OJHY KOIHUIO
KaXKJION 3aII1CH.

Creayer OTMETUTD, YTO Bce (DYHKIHMH IOJYyYEHUs] CEPUIHBIX HOMEPOB U YCTaHOBJICHUSA
CBA3H C MOJIY/JISAMH M3 IPEJbIIYIIUX Pa3/IeJiOB pealbHO peaJu30BaHbl dYepe3 ONUCAHHBIE B
JaHHOM paszese (DYHKIHUHA U ABIASIOTCA JAITH 00ePTKAMU, CO3TAHHBIME JI7Is1 YIIPOIIEHUS MPO-
e/ IyPhl IOUCKA U YCTAHOBJIEHUS CBS3U C yCTPOICTBaAMU.

3.1.5 Pexxumbl paboThI ¢ CUTHAJILHBIM IIPOIIECCOPOM M 6€3 Hero

Momynu L-502 u E-502 MoryT paboTath B ABYX pe:KUMax:

e B mrrarnom pexkume (X502 MODE _FPGA) Bea 06paboTKa JTAHHBIX BBIIOIHAETCS all-
napatro B [IJINC Momyns, a ynpaieHue MOIyJIeM OCYIITECTBISETCS TyTeM MPSIMOi 3a-
nucu 3uadenuit B peructpot [IJIMC. B srom pexxume jgoctyinb Bee mrarubie QyHKIUN
cbopa JAaHHBIX, OTHAKO Y T0JIH30BaTEs HET BO3MOKHOCTH PACIIHPUTH (DYHKINOHAIb-
HbIe BO3MOXKHOCTH CAMOTO MOJYJiA. DTOT DEXKHUM JOCTYIIEH st BCeX MoAndukarumii
L-502 u E-502.

e B pexum paborsl ¢ curaagbabim mporeccopom (X502 MODE DSP) (orcyrcrByer
B E16) BCcé ynpapienne cO0pOM JaHHBIX BBHITOJIHIETCS CHTHAJIBHBIM ITPOIECCOPOM
BlackFin u Bce moToKM JaHHBIX Ha BBOJ M BBIBOJ HIAYT depe3 Hero. Takum obpasoMm,
OJIb30BaTEIb MOXKET IyTeM co3ianuss moaudunupoBannoil npomusku BlackFin
PeaM30BaTh JONOJHATEbHBIE BO3MOKHOCTH (HAIIDHMED, OOPATHYIO CBI3b B PEXKUME
PeabHOrO BPEMEHH). DTOT PeyKUM JOCTYIIeH TOJNbKO st Mogudukammii L-502-P-G,
[-502-P-G-D u E-502-P-EU-D. V3marh 0 HaJaudue CUTHAJIBHOTO ITPOIECCOPa
HpOrpaMMHO MOXKHO Takxke 10 ¢aary X502 DEVFLAGS BF PRESENT B
d1arax B 3aIIUcH 0 ycTpoiictBe WM B (baarax nHMOPMAIIA O MOAYIE,  KOTOpas
MOXKeT OBLITH TOJyYeHA TOCAe YCTAHOBJEHWS CBSI3W C MOAYJAeM dYepe3 (DYHKITUIO
L502_ GetDevInfo().

[Ipu BKIIOUEHHH MUTAHUS MOJIYJIb BCEra HAXOIUTCS B MITATHOM peXKUMe paboThl 6e3 uc-
I0JIb30BaHUsI CUTHAJIBLHOIO 1poreccopa. /st paboTbl CUIHAJBHOTO MPOIeccopa HeOOXO0 MO
PeIBAPUTEIHHO 3arPY3UTh B HETO MporpamMmMy (IIPOITHBKY ). DTO MOXKHO cenaTh u3 daiiia
dbopmara 1dr ¢ nomomnipio dbyukmun X502 BfLoadFirmware(). TTocie sToro Momyan Gymer
ABTOMATHYECKHU TIEPEBEJICH B PEXKUM C CUTHAJIBHBIM ITPOIECCOPOM.

[Ipu HEOOXOAUMOCTH, MOXKHO CIENUATHHO HEePEeKIIOYUThL PEXKUM PAbOTBl ¢ MOMOIIHIO
X502 SetMode(). D10 mMoxkeT mOTPeGOBATHCS, HAIPUMED, €CJIM HPOIIMBKA 3arpDyzKeHa B
BlackFin mo untepdeiicy JTAG. Kpome Toro, cienyer mMers BBHIY, 9TO HPH OTKPBITHH
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CBSA3M C YCTPOWCTBOM HE TPOU3BOJUTCA WU3MEHEHHWE pekuMa paboTel Mmomyad. T.e.
ecqm ojHA Tporpamma ycranoBmia pexkum X502 MODE DSP, to npu mociemyromem
OTKPBITUU MOJYJS U3 JPYTOof MPOTpaMMBI 3TOT DPEKUM COXpaHUTcs. B 3Toft cBA3M MOkKeT
MOHAJIOOUTHCS SIBHO TEPEBECTH MOJYJb B IITATHBIA pe:kuM ¢ momoribio X502 SetMode().
[TosTomy ecam mporpamMma He IIPEANOIATAeT, YTO MOJY/JIb MOI paboTaTb B PEKUME
X502 _ MODE_ DSP u BbImoHATH Kakwe-TO (PyHKIUU, KOTOPbE HE HYXKHO IPEePHIBATH,
a paboraeT ¢ MOIY/JIEeM C “YUCTOrO JIMCTA , PEKOMEHJyeTcsd Cpa3y TOCJe YCTAHOBKHU CBA3U
YCTAaHOBHUTDH SIBHO HYXKHBIN PeKUM pabOTHI.

Bce mactpoitku Monyns u paboTa ¢ CHHXPOHHBIM BBOJIOM-BBIBOIOM JIOJIZKHBI BHITOJTHATHCS
1IOCJI€ YCTAHOBKH HY?KHOT'O PEezKUMA.

B 110601t MOMEHT MOZKHO y3HATh TEKyIIuii peskuM paborst ¢ momomnpio X502 GetMode().

3.1.6 VYcTraHOBKAa HACTPOEK MOLYJid

[Tepes MCHOMB30BAHEEM MOJYJIs, KAK MPABUIO, HEOOXOAUMO BBLIIOIHUTH HACTPOHKY €ro
napamerpos. ClepBa Bce HACTPORKH 3alIHCBIBAIOTCH B LOJIsl CTPYKTYPBI OLICATe/Is MOJYJIS C
noMolnbio (hyHKuil, HaunHaromuxcs ¢ X502_Set, KoTopble 6yAyT ONUCAHBI B OCJIE/YOMINX
MO/Ipa3/iesiaX, MOCIe Yero yCTAHOBJIECHHBIE MApaMeTPhl MEPeJAoTCs B MOAY/Ib € IOMOIIBIO
X502_ Configure().

3.1.6.1 Hactpoiika nocjenoBaTeabHOCTH onpoca kanajsoB AIIII

Momyau L-502, E-502 u E16 npeacrapasaior coboit AL ¢ mociemoBaTeabHO KOMMY-
tanueit kKanajaoB. To ecTh m3MepeHHe HECKOJBKUX KAHAJIOB ITPOUCXOIUT IMOCIEI0BATEIBLHO,
nyrem nepeksioderus Bxogaoro xommytaropa Allll. Kak m B OosbmmncrBe momeseit
“JI Kapx’ mociesmoBaTeibHOCTh ONPOCA KAHAJIOB 3aJ/Ia€TCA ¢ TOMOIIHIO yIIPaBJISIOINIEi
tabsmiel Jtorndecknx kKauaygoB AIIIl. Bceero rabauma MoxkeT copepsKaTh OT OIHOTO 0
X502 LTABLE MAX CH_CNT ylornuecKkux KaHaJjoB.

Kazkapiit tormdeckuit KaHas 3aaeT cJaeayIoue IapaMeTph:

e HomMmep (hU3MYECKOTO KaHaja, ¢ KOTOPOro npousBojguTcs uamepenue. Homep dpusmde-
CKOT'0 KaHaJia 3ajaercs, cautas oT (), To ecTb 0 03Ha4YaeT mepBblil KaHaJ, 1 — BTOpoit 1
1.1. Takum obpazom, B guddepeHnuaibHOM pe:KuMe HOMep KaHaaa MoxKeT ObITh oT ()
1o 15, a B pexkumMe u3Mepenus ¢ obmieit 3emeit — ot 0 mo 31.

e pexkum u3Mmepenusd AL uz t x502 Ich mode.
® 1CIIOJB3YeMbIil quana3on u3Mepenns (n3 t x502 ade range mmmt_el6 adc range).

e KO¥DQUIUEHT yCpeTHEeHHS 10 33JaHHOMY JIOTHYECKOMY KaHady (CM. pasier
Kosddunument yepeanenus st jormdeckoro kanajia (He peasusonano B E16)).

3ajaTh mapaMeTpsl JJOTHIECKOTO KaHaIa ¢ HYyKHBIM HOMEPOM MOXKHO € IMTOMOIIBIO (DYHK-
mun X502 SetLChannel(), a KoJuuecTBO JTOMMYECKUX KAHATIOB B YIIPABJISIONIEH TabIuIe —
¢ momompio X502 SetLChannelCount().

Hanpumep, Heo0xoiuMo U3MepuTh cliepBa HallpsizkeHue Bxoja X1 oTHOCUTE/ILHO 001Iei
3emutn it nuanasona -+ /-10B, 3arem u3mepurh 3navenne Ha 16 kanase B auddepeHnn-
anbHoM pexxnMe (Mexay Bxogamu X16 m Y16) ¢ mmanazonom +/-1B; a 3arem m3mepurn
HaIpszKeHne Mexkjay Y1 um obimeit 3emieit (17 KaHaJ B pexkume ¢ oOIei BGMHeﬁ) C Jaua-
nazonoMm +/-0.2B (HasHauenue BBIBOJIOB CUTHAJIBLHOTO Pa3beMa U TMOIKJIIOUYeHNHe CUTHAJIOB K
MO/LYJIIO OIIUCAHO B ‘‘PyKoBOZCTBE mosb3oBaTens’’). B arom ciydae HacTpoiiKa JIOrHYeCcKOi
TabUIbl Oy/IeT BBHITJISAETH CJAEAYIONIM 00pa3oM:
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0
/* ycTaHaBIUBaeM 3 Jorudeckux xaHana */

int32_t err = X502_SetLChannelCount(hnd, 3);
(err == X502_ERR_0K) {
/* TepBHil NoTWYecKUN KaHAl COOTBETCTBYeT MaMepeHuo 1 KaHala
oTHOCHTeNnbHO obmeli semmm */

err = X502_SetLChannel (hnd,0,0,X502_LCH_MODE_COMM,X502_ADC_RANGE_10,0);

}

(err == X502_ERR_0K) {

/* BTopoll JoruYecKui KaHAll COOTBETCTBYET u3MepeHUo 16 kaHarna
B Aud. pexuMe */
err = X502_SetLChannel(hnd,1,15,%502_LCH_MODE_DIFF,X502_ADC_RANGE_1, 0);

}

(err == X502_ERR_0K) {

/* Tpermil mormveckud KaHal - usMepeH:He 17-To KaHala

OTHOCHUTENbHO obmell seMmm */

err = X502_SetLChannel(hnd,2,16,X502_LCH_MODE_COMM, X502_ADC_RANGE_02, 0);
}

(err == X502_ERR_0K) {

/* ycTaHOBKa IOPYyTUX HaCTpPOeK */
}

(err == X502_ERR_0K) {

/* mepefaeM HACTPOUKH B MOOYNb */

err = X5602_Configure(hnd,0);
}

(err != X502_ERR_0K) {

/* mpomsouna ouubxra Ipu HacTpolike mapaMeTpoB... */
}

[Tocsie 3aBepiiienys u3MepeHns ¢ HACTPORKAMHU, COOTBETCTBY IONUMU ITOC/IEIHEMY JIOTTYe-
CKOMY KaHaJly, CJIe/lyeT W3MepeHre, COOTBETCTBYIOIIee CHOBA TIEPBOMY (¢ HYJIEBBIM HOMEPOM )
Jorm4ecKkoMy KanaJgy. llocienoBarepbHOCTE m3MepeHUt COOTBETCTBYIONMAS OTHOMY HPOXO/LY
JIOTHYeCKON TaOJIUIBI Ha3BIBAETCH KAJIPOM.

[Ipn kestaHun, MeKITy 3aBepIlleHHeM U3MePeHHUsI, COOTBETCTBYIONIETO TMOCIeITHEMY JIOTH-
YeCKOMY KaHaJly KaJipa, U Ha9aJOM HU3MEPEHHs, COOTBETCTBYIOMIETO TEPBOMY JIOTHYECKOMY
KaHaJIy CJIEAYIONEro Kajpa, MOKEeT ObITh BCTABICHA MEYKKAIPOBasd 3a1€PKKA.
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3.1.6.2 HacTpoiika 9acTOThl CHHXPOHHOTO BBo,u;a/ BBIBOJA

Bce gacToThl HOTOKOBOIO ¢OOpa M BBIJIAYN JAHHBIX OCHOBBIBAIOTCS HA OMOPHOM YacToTe
CHHXPOHHU3AIMK. B KauecTBe OMOPHOHM YaCTOTHI MOMXKET UCHOIb30BATHCA BHYTPEHHUE HCTOY-
HUK 4acTOThl uju BHelHuil. B nepBoM ciiydae, onophas dacrora mozxer obith 2MI'm jinbo
1.5MTI'n. TTo ymomuanuio ucrnosib3yercs 2MI'm. M3MmeHnTs ee MOXKHO € TOMOIIBIO (DYHKITUN
X502 SetRefFreq().

IIpu BHemHe#l OMOPHON YACTOTHI MOXKET HCIOJbL30BATLCA CHTHAJ C IPOM3BOJLHON da-
croroit 1o 1.5 MI'm. Ilpu sTom my1s Toro, 9robbl (pyHKIHH OUOJIHMOTEKH MOIVIH ONTHMAb-
HO TOA06paTh HACTPONKHU Tepeiavn JAHHBIX (eCJU OHU HE 3aJIal0TCsl BDYUYHYIO), & TAKIKe
JJIsT TOTO, 9TO0BI KOPPEKTHO paboTann DyHKIMH MOAOUPAIONIHE JeJUTeTH (CM. HEZKe) /IS
MOJIyYeHNsT HYKHBIX Y9acTOT BBOJA/BHIBOIA HEOOXOAMMO 3aJaTh 3HAUEHHE BHEITHEH Omop-
HO# YacTOTBI, KOTOpad OyJjieT MojaHa. JTO 3HAYECHHE MOYKHO 33JIaTh C IOMOIIbIO (DYHKIUN
X502_ SetExtRefFreqValue().

Yactora cbopa AlIll monydaercs ¢ TOMOIIBIO JeJIeHHS 3HAYEHHS OIOPHOIA
YaCTOThl HA YCTAHOBJEHHBIH KOI(M@PUIIMEHT, KOTOPbII MOxKeT OblTh B JiMalla30He
or 1 mo X502 ADC_ FREQ_ DIV _MAX. Kpome Toro, Kax yKe yIOMHHAJIOCH
B IIPEJIBIIYIEM pa3jese, MexKy H3MEpeHHeM IOCIeHero JIOTUHYeCKOro KaHaJa OJHOIO
KaJIpa U HAYaJIOM CJIEIVIOIEero KaJpa, MOXKET ObITh J00aBIeHA MEXKKaJIpoBad 3aeprKKa.
MexkkanpoBast 3aJepKKa 3aJaeTcsd B BHIE KOJUYECTBA MEPUOJOB OIOPHOH YACTOTHI
CUHXPOHU3AIUN.

Henurens gacrorsl coopa ALl m KoMMYeCTBO MEPHOIOB OMOPHON YACTOTHI ST MEXK-
KaIPOBOIi 3aJIePKKN MOYKHO 3a/1aTh siBHO ¢ iomonibio (yrknuii X502 Set AdcFreqDivider()
u X502 SetAdcInterframeDelay() coorBercrBenro. Bmecto srux dbyHKIMA s ya00cTBa
MOKHO UCI0JIb30BaTh (byuknmo X502  SetAdcFreq(), KoTopoit MOXKHO TepesiaTh 3HAYEHUS
gacrorel coopa ALl u gacrorer kagapos B 'epuax, a GyHKIus camMa paccuuTaeT HYKHBIT
JICJIUTE/Ib U 3HAYCHUE MEKKaJIPOBON 3aJIepPKKH, YTOOBI MOJTYYEeHHBIE YacTOThl ObLIN HAOO0-
Jiee OJIM3KYM K yKas3aHHbIM. [Ipu 3ToM (DyHKIUS BepHET PeaibHO YCTAHOBUBIIHUECS 3HAYCHUS
JacTOT.

ITox uwacroroii cbopa ALl (f acq) moHuMaeTcs BeawdmHa, 0OpATHAS BPEMEHH OJHOTO
npeobpa3oBaHus, COOTBETCTBYIOIIENO OMHOMY JorndeckoMy KaHauy. [lom wacToroit Kaapos
(f frame) monmmaercsa BesmunHa, obpaTHas BPEMEHH OT HavaJa M3MepeHHs MepBOro JIOIH-
YeCKOr'0 KaHaJ/ia OJIHOr0 KaJipa JI0 HaYaJia U3MEPeHust MepBOTo JIOTHYeCKOT0 KaHaJia, CJIe/1yIo-
IEero KaJipa. dTo 4acToTa COOTBETCTBYET 4acToTe cOOpa Jisd OJHOTO JOTHYECKOI'O KaHaIa.

Huzke npuBeena quarpamMma, HIIOCTPUPYIOMAs Ha IpuMepe cOopa IpHu 3aJaHHBIX TPex
JIOTHYECKUX KaHAIaX, KAK ONPeaeIsSIOTCS YIOMSHYTHIE BBINIE YaCTOTHI.

MexkaopoBana
3apepxkKa
-
Kaop -
LCH1 | LCH2| LCH3 LCH1| LCH2|LCH3
—

1/1“_;1C0|
: s llfframe_ 1H:ch

Puc. 3.1: JTmarpamma cbopa ATIIT gist Tpex jtormdecknx KaHaI0B
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Ecnun mexkagpoBasi 3aiepkKka HE HYXKHA, TO MOXKHO HepenaTh HYJIE€BOH yKa3aTejb B
KadgecTBe Broporo napamerpa X502 SetAdcFreq(), Torga 6yer nenop30BaThest Beeraa Hy-
JleBasi MeXKKaJIpoBas 3ajiepKKa (T.e. U3MepeHue CJIeYIONero Kajipa HaqHeT s cpa3y Moc/e
3aBepPINeHNs MPeIBIIYIIETO).

[Tomumo curxponnoro Boga ¢ AIlll momysm 1-502, E-502 uw E16 mnossoJsiior
OCYTIECTBJISATh CHHXPOHHBIH BBOJ ¢ MUMPOBBIX BXOJ0B (KOJIHYECTBO 3aBHCHT OT THIIA
MOJIyJIsl, 9TO onmcano B paszzgene Orimane BosMoxKHOCTeH Moayseii). Takke Kak w st
cuaXpoHHOrO cbopa manabix ALIIIl, gacTrora cMHXpOHHOrO MEMPOBOrO BBOIA OIIPEIe/IAeTCs
KaK OIOpHas 9acToTa, JAeJeHHas Ha KOIMDOUIUEHT, KOTOPbIA MOYKHO YCTAHOBUTH € MOMOIIIBIO
X502 SetDinFreqDivider(). Tak ke moxuo sbibiBarb dynkmmio X502 SetDinFreq(),
9TO0ObI OHA pACCYNTaAJa TOT KOIM@UIMEHT g MOoJydeHus Haubojiee OJIU3KOH 4acTOTHI
K ykasauHoi. i cHHXPOHHOTO BBOjAA TUMPOBLIX JIMHWI HET HU JIOTUYECKOH TaOIUIhI
(Tak Kak KaxK/Iblii pa3 CYMTHIBAeTCs 3HaYeHWe BCeX MUGPOBBIX BXOJOB H IE€peaercs B
BHJIE OJIHOTO CJIOBA), HU MeYKKAJPOBOH 3aJIepKKU — IPHU 3alyCKe CHHXPOHHOTO BBOJA BCe
U3MEpPEeHNsT BBIIOJHAIOTCS depe3 OJNMHAKOBBIE HMPOMEXKYTKH BpeMenu. IIpm 3Tom dacToTta
JIJIS BBOJA € MI(PPOBBIX JUHUM MOMKET OTJIHYATbCs 0T 9acTorhl coopa ALIIL.

Taxxke momynu [-502, E-502 u E16 mo3BoigI0T OCYIIECTBUTH CUHXPOHHBIN BBIBOJ Ia-
patenpHo Ha JBa Kanata LIAIl (ommums) uw mudpossie BBBOABL. [Iprm 9TOM MaKCHMAb-
Hasl YacTOTa BBIBOJA KaxKIOI0 KaHaJja B JIBA pa3a MeHbIIeHl 3HAUYeHHd OIMOPHOU YaCTOTHI.
Jnsa momyns E-502, a Takxke L-502 ¢ mpomuskoii I1JIMC Bepcum 0.5 maum BbIIIE, MOYXKHO
YCTAHOBUTH JIEJUTEIh 9aCTOThl BBIBOIA (OTHOCHTEIHHO ONOPHON YaCTOTHI B JHANA30HE OT
X502 OUT_ FREQ DIV _MIN mno X502 OUT FREQ DIV MAX) gubo siBHO ¢ momo-
mpio byakmun X502 SetOutFreqDivider(), 6o BeizBars dynkumio X502 SetOutFreq(),
9T00BI OHA 000pasIa TaKo#i Je/uTe/b TaK, YTOOBI YacToTa ObLia Hauboee OJIM3Ka K 3a1aH-
Hoit. Ilpu aToM wacToTa 3aaeTcs obIIas J/sd BCeX TMOTOKOB BBIBO/IA.

3.1.6.3 Kosddumuent ycpegaeHus [Jjsi JJOTHYECKOTO KaHaua (He peaan30BaHO
B E16)

Peanbro mukpocxema AIITT Bcerma paboraer Ha 4acToTe paBHOIl OMOPHOIT YacToTe CHH-
xpoumszanuu. B caydae, ecom gacrora coopa ALl ycranoBaeHa MeHbIe, 9eM OTOpPHAs da-
CTOTA CHHXPOHHM3AIMH, TO HA OJHO M3MEpeHHe 3HAYEHHUs JIOTHIECKOrO KaHAJa IIPHUXOIATCS
n usmepenuit AT (n = f acq/f ref — orHOmEHUe ycTanoBaenHol actorsl cbopa AT k
OIIOPHO{ 9acTOTE JAUCKPETU3ANNHT).

[Ipu oTk/IIOYEHHOM yCpeaHeHuu, mepBbie n-1 n3Mepenuit 0TOpPACHIBAETCS, YTO yBEJIUIH-
Bae€T BpeMd YCTaHOBJICHUA CUTHAJIA. HpI/I HeO6XO,ZLI/IMOCTI/I MOXKHO HCIIOJIB30BATh HECKOJIBKO
MOCTIeTHAX OTCYeTOB (Navg) JJis MOJYYeHUsT Pe3yIbTUPYIONIEro 3HadeHust. Toraa pe3yibri-
pYIOIIero 3HadeHne OyIeT ABIATHCS CPeTHUM MeXKIy Navg IMOCTIeTHIMHI H3MEPEHUSIMHU, OI-
HAKO 9TO COKPAIIAET COOTBETCTBEHHO BPEMsI HA yCTAHOBJICHHS CUIHAJA. HCTECTBEHHO navg
BCerJda MCEHDBIIIE ﬂI/I6O PaBHO 1. KpOMe TOTO nNavg He MOZKET IpeBblITaTbh MaKCUMaJIbHOI'O
sunadenus, pasuoro X002 LCH AVG_ SIZE MAX.

BHaveHne navg 3agaercs nociaeauM napamerpom dyuknun X502  SetLChannel(). 3ua-
YeHue paBHoe 1 o3HAYaeT OTCYTCTBUE YCpeJAHeHHud. 3HadeHus paBHoe (0 03HAYaET, YTO KO-
GUIUEHT yCcpeIHeHHsT MOXKeT OBITh BHIOPAH 10 YyCMOTpeHuio oubmoreku. B Tekyieit peain-
zanuu 3HadeHne () AHATOTMYHO 3HAYEHUIO 1, HO 9TO MOXKET OBITh U3MEHEHO B IMOC/IeIYIOTIHX
BEpPCUX.
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3.1.6.4 Hactpoiika pe;XnMOB CUHXPOHU3ATNN

[To ymMom4aHUO B Ka9eCcTBE OMOPHON YaCTOTH CHHXPOHU3AIUN UCTIOJIB3YeTCS BHY TPDEHHSS
JaCTOTa MOJMYJIS, & 3aMyCK BCEX CHHXPOHHBIX U3MEPEHUil OCYIeCTBISeTCS TPU BBITIOTHEHUT
dbyuxmun X502 StreamsStart().

Oanako, mpu HEOOXOIMMOCTH, BO3MOXKHO 33/1aTh KaK BHEITHUN MCTOYHUK OMOPHON wa-
CTOTHI, TAK ¥ BHEITHUI CUTHAJ 3alyCKa CHHXPOHHOTO ¢6opa/BhIIadn JaHHBIX.

Jlnst 9Toro MoOryT OBITH MCIOJIB30BaHBI BXOAbI Iudposoro paszbema DI SYN1 u
DI SYN2 (MoxKeT HCIOIb30BaThCsi Kak (POHT, TaK W CHAJ OJHONO M3 ITUX CHIHAJIOB),
auO0  TaKXKe MOXKET HCIOJIb30BATHCA Pa3beM CHHXPOHHU3ANWYW I  OPraHUu3allun
CHHXPOHHOTO cOopa JIaHHbIX [0 NPUHIUIY Beaylui-segombie. B moayne E16 g
9TUX Ke meseil ucnosb3yores KoHTakThl INT (19 komTakT 1mudpoBoro paszbema) u
TRIG (20 KOHTAKT AHAJOrOBOrO pasbema), mpu 3ToM B E16 HeT BBIIEIEHHBIX MOPTOB
(START/CONV)_(IN/OUT), a TRIG u INT moryr 66T HACTPOEHBI KaK Ha BXOJ, TAK
Ha BBIXOJ] U UTPATh POJIb BXOA0B WiIH BLIX0a0B curaanoB START u CONV.

Beibop BHemrHero curHasia s 33J@HUS  OMOPHON  9acTOThl  CHHXPOHU3AIMH
3amaercs ¢ nomorpio X502 SetSyncMode(), a ycaoume 3amycka ¢ MOMOINIBIO QYHKIHH
X502 SetSyncStartMode(). Curemgyer OTMETUTH, YTO €C/HU 3aJaHO BHEIIHee COOBITHE
3allycKa, TO JIsi TOTO, YTOOBI MOMYJIb TIepeles B PeKUM OXKHJAHUS ITOT0 COOBITHS,
HeoOX0MMO BhI3BaTh X502 StreamsStart().

OcraHoB CHHXPOHHOIO cOOpa/BBIAAYN JAHHBIX BCErJA OCYIIECTBISETCS HPOIPAMMHO C
momorpio X502 StreamsStop().

[Ipu wmcnospb30BaHUN pazbeMa CUHXPOHU3AINUU IS OpPraHu3anuu cOopa JIAHHBIX 0
OPUHIUNY BeIyIIUi-BeIOMble, I BeIyIIero MOYAsS HUCTOYHWUKOM OIIOPHOW YaCTOTHI
CHHXPOHU3AIMH OCTAeTCs BHYTpeHHsis dactora (pexum X502 SYNC INTERNAL), a
KazKJIbli BEJIOMBIH MOJLyJIb HCHOJIB3YET OIOPHYIO YaCcTOTY H/WJIM MPHU3HAK 3allycKa cbopa oT
BHEITTHETO MacTepa, T.e. JJIs KayKJI0T0 BeIOMOTO MOIYJ/S JOJIZKEH OBITh YCTAHOBIEH PEKHM

X502 _SYNC EXTERNAL MASTER.

3.1.7 CuHXpPOHHBII U ACUHXPOHHBIA PEXXNMbI PAOOTHI
Jtst moayaeit L-502, E-502 u E16 pocTyiHbl cjeyoniue JaHHble Ha BBOJIL:

e orcuerst ¢ ATIIT

e 3HavYeHUA MUMPOBLIX BXOIOB
Takzke MOy b MOXKET OBITh MCIIOJIB30BAHA JIJIsI BHIBOIA:

e orcueroB Ha nepnbiit Kanaa [TATI
e orcueroB Ha BTOpoit kanas [LAIl

e 3HavYeHUI Ha IMU(POBBIE BHIXOIBI

Takum obpazom, uMmeercs 2 KaHaJIa HAa BBOJ U 3 KaHaJa Ha BBIBOJ.

Kaxaplit u3 31X KaHajJoB MOXKeT paboTarb KaK B CHHXPOHHOM pEeXKHUME, TaK U acHH-
xpouHo. [Ipn 3ToM KazKablii KaHaa MOXKeT ObITh HACTPOEH MHANBUIYAJTHHO, TO €CTh MOZKHO
BBITIOJIHATE, HAIPUMED, aCHHXPOHHBIN BBOJ MUMPOBBIX JUHUH Ha (HOHE CHHXPOHHOTO TOTO-
Koporo coopa ¢ ALIT nin BeiBoauTh Ha oauH KaHat LIAII curaa B CHHXPOHHOM HOTOKOBOM
pekuMe, B TO BpeMs KakK B JIPYTONl BBICTABJIATH 3HAUEHUs aCHHXPOHHO. EnuHCTBEHHOE WHC-
KJIIOYeHHEe — HEeBO3MOXKHO ocyliecTBuTh acuuxpounbiit BBog ¢ ALl na done cunxponnoro
cbopa JaHHbIX ¢ NUMPOBHIX BXOJOB.
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TaK)Ke cyaieCTByeT OrpaHnYeHune HMCIIOJIb30BaHUd aCHHXPOHHOI'O pezKHMa BMeCcTe C CUH-
XPOHHBIM B CJIy4ae€ 3allyCKa CHMHXPOHHOI'O BBOJa-BbIBOJa IO BHENTHEMY YCJIOBHIO. B MOMEHT
BPEMEeHH, KOT/Ia MOJIYJIb OJKH/IAET BHEITHHH CUTHAJ 3allyCKa CAHXPOHHOTO BBOJIA-BBIBOIA (T.€.
nocyie Toro, Kak Oblna BeizBaHa (yHKIMsa X502  StreamsStart(), HO 10 TOro, KaK BO3SHUKJIO
BHEIIIHEEe YCJIOBUE CTApTa), ACHHXPOHHBIH BBOJ MM BBIBOJ, HEBO3MOKEH.

3.1.7.1 AcuHXpOHHBIIl pe>kuM pabOThI

HpI/I BKJIIOYEHUUN MMUATaHUA BCE KaHaJIbl HAXOJATCA B aCHHXPOHHOM DPEXKHME. B ACUHXPOH-
HOM DEXKHMBI PH BBI30Be (DYHKIINH ACHHXPOHHOIO BBOJIA/BBIBOJIA TPOU3BOIUTCS OTHOKDAT-
HBIH BBOJI MJIM BBIBOJ, YKa3anHo# madopManuu. [Ipu 93T10M 3a/1epKKa OT BBI30Ba (DYHKIINT
A0 HelmoCcpeaCTBEHHO MOMEHTa U3MepPEeHUud AaHHbIX JJid BBOAA WJIM BbBICTABJICHUA YKAa3aHHO-
ro 3Ha4eHnud Ha BbIXOJAE JJId BBIBOJa TOYHO HE OIIpeaeJsieHA. TaK}Ke TOYHO HE MOZKeT 6bITb
onpeiesieHa 3a/eprKKa MeK/Ly JBYMsI MOCJeI0BATEbHBIMEI OlePAIUsIMU BBOJIA / BHIBOJIA.

[L1i0coM acHHXPOHHOTO PEXKUMA, SBJISETCS IPOCTOTA €ro UCHOJb30BAHUS — JOCTATOYHO
OJIHOT'O BBI30Ba TpebyeMoi byHKIUN:

e X502 AsyncInDig() - acuaxpoHHBIil BBOJ, 3HAUEHUI TTUMPOBBIX JTHHUIA
e X502 AsyncOutDig() - acuHXpOHHBIN BBIBOJ 3HAYEHUIT HA U(POBBIE JTHHAK
e X502_AsyncOutDac() - acHHXpOHHBIIl BBIBOJ 3HAYEHUS HA OIUH M3 KaHastos [TATI

Jnas  omHokpatHOro  BBOAa  gaHHBIX ¢ ALl wmcmomssyercs — dyHKIuA
X502 AsyncGetAdcFrame(), Koropasi —BBIIOJHSET BBOJ ~ OJHOIO  Kajpa JIAHHBIX
ALII. B orsmmuun or japyrux (QyHKIMA aACHMHXPOHHOIO BBOJA-BBIBOJA, IEPEJ BBI30BOM
JaHHO (DYHKIUN HEOOXOAMMO BBLITIOJIHUTH HACTPONKY MOJYJ/Id: HEOOXOAMMO 3aaTh yIIpaB-
asoryto  tabsuiy AT (em. Hacrpoiika mocsegoBarenproctn onpoca kanaaos ALITT).
N3meperne JIOTHY9eCKUX KaHAJOB BHYTPH KaJpa IPOUCXOJHT CHUHXPOHHO C 3aJIAHHON
gactoroit coopa ALII. ACHMHXpPOHHBIM SBJIS€TCS BBOJI CAMHX KaJPOB, TO €CTh 33JIepPrKKa
MeKJIy U3MEepeHHeM KaJpoB Mpu TocaeaoBaTeqbHoM BbizoBe X502  AsyncGetAdcFrame()
He OTpe/iesieHa.

Hanpumep, xox /19 BBITOJHEHUS OJHOKPATHOIO U3MEPEHHSA ¢ 7-r0 (PU3UYECKOr0 KaHa-
na B quddepeHnaibHbIM peKIMe ¢ IHana3oHoM +/-0.5B MOKeT BBINJISIIETD CJIe Ty OTIHM
obpa3zom:

0
/* ycTazaBnumBaeM 1 JorMdYeckuil KaHal B yIpaBigbuell Tabaume */

int32_t err = X502_SetLChannelCount(hnd, 1);
(err == X502_ERR_0K) {
/* moruYecKuil KaHall COOTBETCTBYeT U3MEPEHMDO [ KaHaia
B nudp. pexmme */

err = X502_SetLChannel(hnd,0,6,X502_LCH_MODE_DIFF,L502_ADC_RANGE_05,0);
(err == X502_ERR_0K) {

/* mepefaeM HACTPOUKU B MOAYIb */

err = X502_Configure(hnd,0);

40



(err == X502_ERR_OK) {
/* CumtnBaeM Kazp nmamusix Alll ms ommoro orcuera */
double val;
err = X502_AsyncGetAdcFrame(hnd,
X502_PROC_FLAGS_VOLT, 1000, &val);
(err == X502_ERR_OK) {

/* BepHO cunWTanu 3HadeHue val */

3.1.7.2 CuHXpOHHBII pexxuM pabdboTkbl

B cunxporHOM pezkume BBOJ WM BBIBOJ, JAHHBIX OCYIIECTBIISIETCS C 33JaHHOM 9aCTOTOil,
TO €CTh BPeMSI MeZKJIy COCETHUMU N3MEDPEHUSIMU WU BBIBOJOM COCEIHUI OTCIETOB OMpeese-
HO. YacToTsl cOopa I KazKI0T0 KaHAIA 331al0TCsI OTHOCUTEIBHO OOIIeil OMOpHOH 9acTOTHI
cuaxpoHu3anuu (noapobuee cM. riaBy “HacTpoiika 9acToThl CHHXPOHHOTO BBOJIA/BBIBOIA”)
U 3aIyCK CHHXPOHHOT'O BBOJA-BBIBOJA /IS BCeX KAHAJOB OCYIIECTBIISIETCS OJTHOBPEMEHHO.

Jlyig 3alrycKa CHHXPOHHOTO peknma, HeoOXOAMMO cIepBa C MOMOIbI0 (DYyHKIUN
X502 StreamsEnable() paspemmTb CHHXDOHHBIH peXHUM TI0 TpeOyeMbIM KaHadaM, a
3aTeM 3alyCTUTh CHHXPOHHBIH BBOJ/BBIBOJ, MO BCEM DPA3PEIIeHHBIM KaHAJIAM € HOMOIIHIO
X502_ StreamsStart().

[Ipy CcHHXPOHHOM BBOIE MOIY/Ib HPOU3BOIUT HU3MEPEHHs C 3aJaHHOW YACTOTOH wu
caM mepefaer JanHble 1m0 uHTepdeiicy B Oydep (ans 1-502 stor G6ydep maxomurcs B
npaiiBepe W IepegaeTcsd MOIyJaeM ¢ ucnosb3oBanmeM BusMaster DMA, a gag E-502 —
Oydep Bbimensiercst 6ubmaorekoii). [Ipunsreie B Gydep JaHHbIE MOTYT OBITH HPOYHUTAHBI
nporpaMmoii ¢ nomoribio X502 Recv().

AHaJIOTUYIHO, JIJIs] CHHXPOHHOT'O BBIBO/IA, MOJLY/Ib CaM 110 Mepe HEOOXOMMOCTH CIUTHIBACT
JaHHbIe 13 Oydepa U BHIBOJAUT CUNTAHHBIE OTCUETHI C 3aaHHOi YacToToi. /lanabie B Oydep
JpaiiBepa JOJKHBI OBITH TTPeIBAPUTEIBHO 3anucanbl ¢ nomompio X502 Send(). TIpn sTom,
ecJIM K MOMEHTY BBIBOJIa OY€peIHOI0 OoTcUYeTa JIaHHbIe B Oydep apaiiBepa He MOCTYIUJIH, TO
OyIeT BBIBEJIEHO IpeIblAyInee 3HAUCHUE.

B apaiiBepe un Oubsimoreke Bbljesisiercs Bcero jsa oydepa — OJMH HA IPUEM U OJIUH
Ha mepenady. To ecTb 3HA4YeHHs [Jisi CHHXPOHHOTO BBOJA C MUMPOBBIX JUHUNH U OTCIETHI
ATl mepemaroTcst 0HUM MOTOKOM, TaKKe OJHUM MOTOKOM MEPeIAl0TCs BCe TaHHbIe HA BbI-
Boj. Kazk iplii orcuer nepepaercd B Bujie 32-OUTHOIO CJIOBA, COAEPZKAIIETO JIONOJTHATEIHLHYIO
uHGOPMAIIMIO, BKIIOYAIONIYIO B cebsd NPU3HAK, K KAKOMY THIIY JAHHBIX OTHOCUTCS JTaHHBIN
orcUer.

Paz6op npunsateix ganasx Ha orcuers ATl u 3navenns mudpoBbIX BHIBOIOB OCYIIECTB-
astercs ¢ momorbio X502 ProcessData(). TTomumo s1oro, nanHas GyHKIMS TaKkKe MOKeT
ocymecTBuTh epeo orcaero ALl B Boabrel. Ciemyer yuecTb, 9T0 B OTJAXYHE OT HEKOTO-
puix apyrux usnennit “JI Kapa’, npuMmenenune KaJuOpoBOUHBIX KOIMDMUIIHEHTOB OCYIIECTB-
JIFeTCs allapaTHO U 3HAUEHHS YKe TPUXOIAT B BUIe 24-OMTHBIX OTCUETOB € yiKe MpUMeHeH-
HBIME KO3 PUITMEeHTAMU.
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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.

3.1.7.3 IlukandyecKuii BHIBOI

Jna momyna L-502, nauunas ¢ Bepcun 1.0.4 npaiiBepa u OubOINOTEKH, a TAK¥Ke JIIT MO-
naynast E-502 (mauunas ¢ epcun 1.1.0), BBeIeHa Mo ieprKKa MUKINIeCKOro BeiBoga Ha [TATI
1 IUMPOBBIE BBIBOJIBI. DTOT PEXKUM MO3BOJISIET 3arPy3UTh CUTHAJ HOJTHOCTHIO B Oydep BHYT-
pu apaiteepa (a1s L-502) win nporeccopa Cortex-M4 (s E-502), comep:kumMoe KOTOPOToO
OyIeT NUKJINYEeCKH BBHIBOAMTHCS 0e3 HeOOXOIUMOCTH NaabHERIneil MoIKaYKy.

Jlanuble j1s1 3arpy3KU B IUKINYECKHiT Oyhep MmoAroTaBInBalOTCA TAKKe KaK U JJIsT TOTO-
KOBOT'O BBIBO/Ia ¢ iomorbio X502  PrepareData() n sanuchiBarorcst ¢ nomomipio X502 Send|()
I MOI'YT COJIepKaTh KOMOMHAIMIO MTaHHBIX Ha o0a Kanamaa LIAIl u Ha mudpoBbIe BBIBOILI.
Hukindeckuit BHIBOJ SIBJISIETCS BAPUAHTOM CHHXPOHHOTO BBIBOJA U IS €r0 pabOTHI HYK-
HO Pa3pelluTh Hy:KHble TOTOKU Ha BbIBOJ uepe3 X502  StreamsEnable() u jgomken GbITh
3aImyIneH CHHXPOHHBI BBOJ-BBIBOJ depe3 X502 StreamsStart(). Tak:ke Kak u ¢ 0OBIIHBIM
MOTOKOBBIM BBIBOJIOM, 9aCTh KAHAJOB MOYKET HUCIOJIb30BATHCS ISl BBIBOJA UKJIHIECKOTO
CUTHAJIA, & 9acTh — acuHXPOHHO. OHAKO HEJIB3sT YaCTh KAHAJIOB BBIBOJA WCIOJIL30BATH B
IUKJIAIECKOM PEKUMe, & 9aCTh B MOTOKOBOM PEXKUMeE C TOIKAIKON (eCTeCTBEHHO, IIUKIITIe-
CKUIi PeXKUM Ha BBIBOJ, MOXKHO HCIIOJB30BATH C MOTOKOBBIM Ha BBOJ).

Jlast BBIBOJIA NMUKJIMYECKOIO CHTHAJIA UCHOJIB3YeTCs JBOitHast Oydepusarnus — TO eCTb
MOXKeT OBITH BBIJIEIEHO J1Ba Oydepa, MOKa W3 OJHOTO CUTHAI IUKJINYECKH BBIBOIUTCS, B
JIPYTOI MOXKET TMOATrPYKAThCSA Caeaymuii curaaa. CMeHa CUTHAJIA MPOUCXOUT 10 KOHILY
Hepuoja Hpeaplaymero. Ilpm 3ToM mocse 3ammcd OJHONO CHTHAJIA HEOOXOMMMO, YTOOBI
ycreaa IPORTH CMeHa CHIHAJIOB Iepe] TeM KaK MOXKHO OyIeT 3arpyzKaTh CJIeIyIONIHi,
B uporusHom ciaydae dyuknus X502 OutCycleLoadStart() Bepuer omubky (4to
MOXKHO HCIIOJIb30BAaTh KaK IMPHU3HAK, 49TO Oydep erme He TOTOB sl 3arpy3KH HOBOTO
curHai). [IpoBepKy 3aBepilieHHs] CMEHbl CHPHAJA MOXKHO CJeJaTh TPH COOTBETCTBYOMINX
Bepcusax 110 (em. ommcamme dbynknmn X502 OutCycleCheckSetupDone()) u  sBuo
¢ momompio  dyskimun X502 OutCycleCheckSetupDone() wmm  ucmoawsys  daar
X502 OUT_CYCLE_ FLAGS WAIT DONE Bo Bpems Bbi3oBa X502  OutCycleSetup(),
9100bI (DYHKIHS BEePHYJIa YIIPABJIEHNE TOJIHKO TOC/IE BBITIOJTHEHNS] CMEHBI CUTHAJIOB.

Jlnst 3arpysku curaana crepba BeisbiBaercs Gynknua X502 OutCycleLoadStart(), B ko-
TOPOIi 3371a€TCs pa3Mep MUKJITIECKOTo Oydepa, KOTOPBIi OyAeT HCIOJIb30BaH I/ XPAHEHH
OTCYETOB BCEX HCIIOIb3YeMbIX KaHAJIOB BBIBOJAA. Hampumep, ecjin Hy»KHO HUCIIOJb30BaTh JIBa,
kanaga [HAIl, Ha KaxKnaplii m3 KOTOpbIX BhiBecTn curHaa u3 1000 Todek, TO pasmep H0JI-
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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.
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3.1.7.4 Pa3zmep Oydepa u mar ajig CHHXPOHHOTO peXKmMa

B nmamHOM paszene TPWBOAUTCS JONOJHUTETbHAs HHMOPMAIUS O TOM, KaK MOYKHO
HACTPOUTL JIOMOJIHUTEJIBHBIE TAapaMeTPhl, YIOPaBAdOINe Mepeaadeili MOTOKA JIAHHBIX
B CHHXPOHHOM pexume Mexiay wmogayjaem u [IK. D1m mapamerpbl 1Mo yMOJ9aHUIO
HacTpauBaioTcd Oubjmorekoil apromarumdecku. lIpeamonaraercd, dYTo OOJIBIIMHCTBY
10JIb30BaTe el MOJIKHBI TOJAONTH aBTOMAaTHUYeCKH HacTpanBaeMble IIapaMeTpbl W JIAHHBIN
paszien He dBadgeTcd o0g3aTenbHbIM. (OJHAKO I CJIyYaeB, KOIJIA AaBTOMATHYECKH
OIpeeSICHHBIC TapaMEeTPhl HEe TMOAXOAAT, HOJIb30BATEb MOZKET 33JIaTh UX CAMOCTOATEIIBHO.
[l 3TOTO B 3TOM pazjese MPUBOIUTCI ONMHUCAHWE, KaK BbIOUpaeTcsa pa3mep Oydepa u mar
O6ubIMOTEKOf, YTO 03HAYAIOT ITU MAapaMeTPbhl U KAK MX MOYKHO HACTPOUTH BPYUHYIO.

Kak yzxe Ob1710 cCKa3aHO B MPeIBIIYIIEM pa3jiesie IpueM U repeada CHHXPOHHBIX JAHHBIX
ocyliecTBaseTcs depe3 Oydepa B apaiiBepe wiu 6ubInoTeKe — 0JiMH Oyep Ha NpHeM, OJuH
Ha TIepeIady.

Briesienne Gydepa na BBOJ ocyiecTBiagercs mo X502  StreamsStart(), ecan ObL1 pas-
perien XoTsd Obl OJUH HCTOYHUK JIIs CHHXPOHHOTO BBOJA. Bbijesenue Oydepa Ha BBIBOI
ocymectsagerca o X502 PreloadStart().

[Ipu sTom pasmep Oydepa ompejensieTcss aBTOMATHYCCKH OUOJIUOTEKONH B 3aBUCUMOCTH
OT YCTAHOBJIEHHOW YacTOTHI TIepeiavn JTaHHbIX. Pazmep Oydepa paccauTbiBaeTcs TakK, YTOOBI
€10 XBaTHJI0 Ha 4 CeKYH Il DU CHHXPOHHOM BBOJIE U HA 3 CEKYH/Ibl IPU CUHXPOHHOM BBIBO/IE.

BropsiM mapaMerpoM, XapakTepu3yoInuM mepeaady, aBasercs mar nepegadu. Jlas mo-
ayas L-502 sTor mapamerp omnpejenser mar npepbiBanuii. [lepegava ganabix Mexkiay Oy-
dbepom mpaiiBepa U MOyJIeM OCYIIECTBISETCS HEIIOCPEACTBEHHO caMuM MoysieM mo DMA.
[Ipu sTOM, UTOOBI IpaiiBep MOr y3HATH O TOM, YTO JaHHbIE OBLIN 3amucaHbl B Oydep min
HPOYUTAHBI W3 HEro, IPU I[ePeade OIPEIEEHHOI0 KOJUYECTBA OTCUYETOB MOJIY/Ib I'€HEpU-
pyer mnpepbiBanue. To ecTh peasbHO jpaiiBep “y3HaeTr” O TOM, YTO ObLIN IepeaHbl JlaHHbIe
TOJIBKO TIOCJIE TOTO KaK OYJeT mepeiano 3a/1aHHOe KOJUIeCTBO OTCIETOB, HA3BIBAEMOE B JIaH-
HOIi Ty1aBe marom npepeiBanuii (TodHee ckas3arh, He MO3Ke, YeM OyJer MepeaHo 3aJIaHHOe
KOJIMYECTBO OTCYETOB, TaK KaK JpaiiBep MOKeT MPOYUTATh 3HAUEHNe CUeTINKA MTepeJaHHBIX
JAHHBIX U3 MOJYJISA U TI0 JAPYTHM YCJIOBUSIM).

Taxum obpazom, MaJbIil mar npepbiBaHuii O3BOJIsET JpaiiBepy paHbllle Y3HAET O MPU-
HSITHIX WJIM TEePEeJAaHHbIX JTaHHBIX, HO MPUBOIUT K OOJIbINEl 3arpy3ke cucrembl. bubinoreka
pPACCYUTHIBAET 1Al MPePBIBAHNII TaK, YTOOBI MPephIBaHUs MPOUCXOIUIN C JacTOToH 64 pasa
B CEKYH/Y.

Jns moaynst E-502 sToT mapaMeTp onpeensieT UCIoab3yeMblil pa3zmep 3amnpoca mo USB.
Kpome Toro npu BBojie jannble craBarcsa Ha nepejady B [IK npu u3 pazmepe paBHBIM Ia-
Iy, HO TP 3TOM TPH OTCYTCTBUE MOCTYIJIEHHS HOBBIX JAHHBIX MOTYT OBITH MOCTABJEH HA
nepeady U MeHbINi 00beM JTaHHBIX.

Ecan monb3oBaTens mo KakuM-THOO NPUYMHAM He YCTPAWUBAIOT 3TH 3HAYEHUS OH
MOXKET HACTPOUTH WX BPYUHYIO ¢ moMmommbio dyrkmuii X502  SetStreamBufSize() u
X502 SetStreamStep(). Dr1u GbyHKIME JIOJKHB ObITh BBI3BAHBI JI0 WHUIUAJIA3AIAK
oTokoB mepenadn (10 X502 StreamsStart() mam X502 PreloadStart()).

B wactHOCTH, CciyuasMu KOria 3Ha4YeHUsT OMOJMOTEKW MOTYT HE YCTPOUTH, MOTYT OBITH
cJIeyIoNue:

e [lonb3oBaressb ucnosb3yer cBoio npomuskKy BlackFin u ucnosb3yer Kanajibl CHHXPOH-
HBIX JAHHBIX JIJIS HepeIadyl MOJIb30BATeNbCKUX JAHHBIX, KOTOPbIE CHJIBHO U3MEHTIOT
CKODOCTB Tepeavdu JaHHBIX. B 3ToM ciaydae 6uOIMOTEKa He MOYKET TPABUJIBHO OTIpe-
JIeJINTH 9acTOTy TepeIadn, TaK KaK He 3HaeT CKOPOCTH MepeIadu MOTb30BATETbCKIX
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JaHHBIX.

[Tonb3oBaTeb U3MeHsIeT KAHAJIBI, KOTOPhIE HCHOIb3YIOTCA B CHHXPOHHOM pexKuMe, Ha
aery (mocie X502  StreamsStart()) m mpu 3TOM CKOPOCTH IepeIadd MO STHM KaHa-
JlaM CYTIeCTBEHHO OTJIMYAiOTCs. Tak Kak pacder pasmepa Oydepa BHIIOJHSIETCS MPH
HHHANUAJIA3ANUNA KaHaIa, TO OH OCYIIECTBJISETCS TOJbKO IO TeM KaHaJaM, KOTOPbIE
OBbLIH pa3pelleHbl Ha TOT MOMeHT. Ec/iu, Hanpumep, ObLT pa3peniel TOJIbLKO CHHXPOH-
ueiii c6op ¢ AIIIl Ha oTHOCHTEIBLHO HEOOJBINON YacToTe, TO Oydep OyaeT BhIIeIeH
takzke Hebosbimoit. [Ipu aToM, ecim mocse 3amycka cOopa JaHHBIX Oy/eT pa3pelieH
CUHXPOHHBIN BBOJI ¢ NMU(PPOBLIX JuHU Ha 4dactrore 2MI'm, TO BeposTHEEe BCEro 3TOT
Oydep okazKeTcs HeJJOCTATOYHOTO pa3Mepa, U ¢ OOJbIION BEepPOITHOCTBIO ITPOU30iIeT
ero nepenojHenue. Ecin ke 06a 3THX HOTOKA OBLIX pa3pelleHbl H3HAYAJIBHO, 8 IOTOM
CUHXPOHHBIN BBOJ NMUMPOBLIX JUHUNK OYIeT 3aIpelieH, TO PaCCUNTAHHBIH N3HAYAJIBHO
ar npepbiBanus Oy1eT CJAUMIKOM 0OJIbITNM U JaHHbe 0T Me1reHHoro motoka AT Oy-
JIyT OOHOBJIATHCSA ¢ OOTBITUME 33 /IepKKaMu. FCn ke 9acTOThl KAHAIOB COM3MEPUMBI,
TO BKJIIOYEHHEe/OTKIIOYeHNe OJHOIO W3 HUX He MPUBEIET K CYIIECTBEHHOMY H3MeHe-
HUIO apaMeTpoB. VI3MeHeHue 11ara npepbiBanug U pasmepa oydepa Ipu 3aiyIeHHOM
cOope JAHHBIX Ha TEKYIIHHA MOMEHT HEBO3MOXKHO.

3.1.8 Ocobennoctu pabdorsl o maHTEPdeiicy Ethernet u macTpoiika

CeTeBBIX IMApaMeTPOB

Eciu USB-untepdeiic 8 moayne E-502 Bcerna paboraer u He Tpedyer JTOMOJTHUTETHHOM
KOH(pUrypaIuu, To Jjisd padoTsl 1o uaTepdeiicy Ethernet neo6xo1uMo BBIIOJTHUTH HACTPOURKY
napaMeTpoB HHTepdelica U paspelmuTh Janabli uaTepdeiic. Caeayer oTMeTHTh, YTO TPH
paspemennoM Ethernet-unrepdeiice ¢ momyaem mMoxkHO paborarh Kak mo USB, Tak u mo
Ethernet. Ilpu sTom c¢60p/renepanust JaHHBIX MOIYT BBIIIOJHATHCST OAHOBPEMEHHO TOJIBKO
1o ogHOMY mHTepdeiicy (10 KOTOpOMY HMpPHIILIa KOMaH/a Ha 3amyck cbopa,/BbIadn).

OcHOBHBIMEU TTapaMeTpaMu 1jst paboThl o Ethernet sistrorcst:

IP-aapec ycrpoiicTBa. 3anuceiBaercst Kak 4 mudpst ot 0 10 255 (MOLy/Ib HOIEPKIBAET
ToIbKO TpoTOKOa 1Pv4), pasmemennsie Toukamu (Hampumep, 192.168.0.10). Cocrout
U3 ajipeca IOJCeTH U ajpeca ycTpoiicTBa BHYTpH nojceru. Ilocmempuuit 1oKeH ObITH
VHUKAJIBHBIM BHYTPH IIOJCETH.

Macka mojgceru. Omnpenensier Kakasl 9acTh ajpeca OTHOCHTCS K aJIPecy TMOJCEeTH, a
Kakasg K ajpecy ycrpoiictBa. Macka 255.255.255.0 o3navaer, 4To nepsbie 3 1udpPHI
(192.168.0) obozmauaroT agpec mojaceru, nocaenuss mudpa (10) - aapec yerpoiicTsa B
MOJICETH.

IP-axpec mumo3a. Mcnonbp3yeTes TOMBKO Korya Moayab E-502 m xocT, ¢ KOTOPOTO BHI-
MOJTHETCs YIIPaBAeHue MOIYJIeM, HAXOAATCA B pa3HBIX MoAceTsX. Moayab mepemaer
[akKeThl 10 aJipecy ILII03a, €CJAN aJpec Ha3HAYEHUs] HAXOJAUTCHd HE B TOIl ¥Ke 1OJICeTH,
410 U MOy/b. [Ipu pabore B JIOKAJILHON CeTH HE HCIO/Ib3YeTCs.

MAC-aapec moayast (6 nudp or 0 g0 255, koropsie 3anuceiBaorces B 16-puanom ¢op-
mare). Pusmaeckuit agpec ycTpOHCTBa, KOTOPBIA A0JzKeH ObITh YHUKAJIEH BHYTPH JIO-
kaabHOi cern. B “JI Kapa’ mias KaxkgIoro MOJYJsl MPOITUCHIBAETCA CBO 3aBOICKOM
MAC-anpec, KOTOpBIi Heb3sI n3MeHnTh. O THAKO, IIPH HEOOXOIUMOCTH, ITOJIb30BATEIb
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MOZKeT 337aTh CBOil mojb3oBarenbckuit MAC anpec u pazpemuTs ero MCIOIb30BA-
HIEe BMecTO 3aBojickoro. [Ipm sTom Bcerma ectb BO3MOYKHOCTH BEPHYTCSI K 3aBOJICKOMY
MAC-anpecy, 3aIpeTuB I0J1b30BATEIbCKHIA.

e lIma 3x3eMIIsipa ycTpoiicTBa. YHUKAJILHOE UMs JAHHOTO YK3EMILISApa B BUJE CTPO-
Ki (10 64 aHIMACKUX CHMBOJIOB Wiin 32 pYycCKuX). Vcmosb3yercs /s BO3MOZKHO-
CTH aBTOMATHYECKOrO OOHADPYKEHUsT MOJIYJeH B JOKAJIbHON cern (mompobHee B riiase
O6Hapy:keHre MOyl B TOKATLHON ceTn).

g paboTel B TMepBYIO oO4epenb HeOOXOAUMO 3aJaTh NpaBuibHble [P-mapamerpsr
(agpec, MacKy u, TMpH HEOOXOJAUMOCTH, ajpec MLI03a), HOJAPOOHee O YeM OIUCAHO B
COOTBeTCTByKmeM paszene FAQ.

[P-napamerpst Moy E-502 MoryT OBITH YCTAHOBJAEHBI 3-Md Criocobamu:

e 3ajanbl BpyUHYtO (cTaTHueckue mapamerpsl). [1oJab30BaTeNb caM J0IKeH M03a00THTh-
Csl O TOM, YTOOBI aJIpec MPUHA IJIEXKAJ HYKHOM 1OJACeTH 1 OblJI YHUKAJILHBIH B HEil.

e [lonyuensr aBTomaTudeckn ot DHCP-cepsepa. Ecom 3amano aBromarnyeckoe moJry-
JeHre ajpeca M B JOKajabHOH cern npucyrcrsyer DHCP-cepsep, 1o Momy/b jenaer
3anpoc K Hemy u ucnosb3yer Boiaeaerasie DHCP-cepsepom IP-ampeca.

e MoxKeT HCHOIb30BATHCS ABTOMATHIECKH oIy IaeMblil Jokaabhbiii (link-local) agpec (B
coorBercTBUU ¢ RFC3927). Anpec BbiOupaercs ciydaifHbiM 06pa3oM B JuAIIa30HE OT
169.254.1.0 no 169.254.254.255 n poBepseTcd, YTO B CeTH HET JPYTroro yCTPOUCTBa ¢
TAKWUM aJIpecoM (eC/Ii eCTh, TO WJET MOMBITKA BHIOOPA CJIEIYIOIIET0 aapeca u T.11.). ITO
JleslaeT BO3MOYKHBIM TOJKIIOUEHNEe K YCTPOMCTBY B JIOKATBHON ceTH 0e3 CIernuaJTbHON
koHdurypamun. Cienyer OJHAKO OTMETUTb, YTO T.K. aJipec TeHCTBUTENEeH TOJIbKO B
OJIHOfT ceTH, TO JIBA PA3HBIX YCTPONCTBA B PA3HBIX CETSIX MOT'YT UMETh OJIMHAKOBBIH link-
local anpec, aro npuBoauT K Tomy, uTo ecau y 1K Heckoibko akTuBHBIX nHTEPdEICOB
(n Ha obowx wmcmosb3yercs link-local agpec miam HA0GOPOT OOBIYHBIN ajgpec), TO XOCT
He 3HaeT Ha KaKOM HHTepdeiice HCKAaTh HY:KHOe ycTpoiicTBo. T.e. A7d MOAKIIOUeHUs
o link-local anpecy na IIK moszken ObITh JnbOO OJMUH aKTUBHBIN ceTeBoit mHTEpdeiic,
Jub0 Ha HyKHOM mHTepdeiice moyzKeH ucnoab3oBarhes link-local aapec, a ma apyrom
craruyeckuii mym nosy4enusrii o DHCP anpec.

[Ipu BKJITOYEHUH aBTOMATHYECKOTO MOJIYUeHHUs ajpeca Moay/ab BeiOupaer cede link-local
azpec (M TPOBEPSIET €ro yHUKAJILHOCTD), HAPAJIEIBHO BbIIOJAHSAsS nouck B cern DHCP-
cepsepa. Ecan DHCP cepsep He obHapyzkeH, To ncnoab3yercs link-local aapec. Kak Tosbpko
oyner oonapyxken DHCP-cepBep, TO npeamnourerne 0TAaeTcs TMOJIYYEHHOMY OT HETO aJIpecy
(B wacrrocTu npu crapre B cett ¢ DHCP cepBepoM MOIYJIb MOKET HEKOTOPOE BPeMsl JIO Mo~
JIy9eHUsI aIpeca 0T Hero UCmob30Barh link-local agpec). [1ogo6HbII a1rOPUTM HCIIOTB3YETCS
pU aBTOMATHIECKOM nostydennn ajpeca B dactHoctu B OC Windows, a Takzke u BO MHOTHX
muctpubyTrBax Linux (HHODIA IpEeIocTaBIsst BO3MOKHOCTD OTeibHOro pasperterns DHCP
u link-local agpeca). Cieayer Takzke UMeTh BBHJY, YTO aBTOMATHIECKH MOJIydaeMblii aapec
MOJIY/Ib IIPOBEpsieT Ha YHUKAJIHHOCTb B CETH, IOITOMY CYIIECTBYET 3aJiep:KKa B HECKOJBKO
CeKYHI OT MOIKJIIOYEHHS K CeTH MOIY/sS 10 HasHadYeHHs ajpeca. ABTOMATHYECKOE MOJIY-
JeHue aJipeca He TpedyeT JOMOJHUTETBHBIX HACTPOEK, OJHAKO MPH 3TOM HEM3BECTEH aJIpec
ycrpoiictBa co cropounl 1K g ycranosnenus coenunenus. [ns pernenuns 31oit mpobJie-
MBI BO3MOXKHO HCIIOJIH30BAHUE TPOIEIYPhI MOMCKA YCTPONCTB B JIOKAJBHON CETH, OMMUCAHHOMN
B CJIJIYIONIEM pas3Jerie.

V3MEeHHTH ceTeBble HACTPOUKH MOYKHO C IIOMOIINBIO IporpaMMbl  X502Studio.
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Tax:ke W3MeHEHUEe CEeTEBBIX HACTPOEK MOJIYJ/sS BO3MOXKHO MPOTPAMMHBIM 00pa3oM de-
pe3 API oubimorexu. st 9TOTO CymecTByeT OTAEIBHBIN THUII ONUCATENs KOH(MUTYpPAIUN
t_eb02 eth config hnd. /Ing n3menenwss KoHMUTYpAUT HY?KHO BBIMOTHUTH CJIEYIOIIHE
AT H:

1. Coznark onucarens koudurypanuu ¢ momornsio E502  EthConfigCreate().

2. TIpouurark TekyIyo Kondurypanuio ycrpoiicrsa ¢ momorbio E502  EthConfigRead ()
(coeuHeHME ¢ MOJLYJIEM JIOJIZKHO ObITH YCTAHOBJIEHO)

3. MozkHO mosyanTh Hy KHBIe HapaMeTpbl ¢ momorbio dyakui £E502  EthConfigGet XXX()
U /WM yCTAHOBUTH HOBbIe 3HaUeHHs ¢ oMoIbio dyukimit 502 EthConfigSet XXX().

4. Tlocie 3aBepienns U3MEHEHUH MOXKHO 3alUCATh M3MEHEHHYIO KOH(MUIYPAIUIO B MO-
ayab ¢ nomoripio E502  EthConfigWrite(). Momyap coxpanuT HOBYIO KOH(MHTYDPAIHO
B SHEPIrOHE3aBUCUMOI naMaTH, 3anpeinaer Ethernet-narepdeiic, mocie gero cHoBa ero
MePEeNHUTINAJN3UPYET yKe ¢ HOBBIME mapamerpamu. llpm srom, eciam coenmnenue c
ycrpoiicTBoM ObL10 BbiIOJIHEHO 110 Ethernet, 1o jis jpajibHeiineit padoTbl HYKHO pa30-
pBaTh COeMHEHNe W YCTAHOBHTDH 3aHOBO (HCIOJIB3Ysl HOBBIE MAapaMeTDhl)

Juist u3bexkanusi Helpe/HaMePEeHHOI0 U3MeHeHHsT KOHUrypanuu 1o ceru, Kondurypa-
U MOZKeT OBbITh 3allUIeHa MpocThiM naposeM. [[oka maposjb He yCTaHOBJ/IEH B KadecTBe
napoJis HyKHO Iepe/iaBaTh IYCTYIO CTPOKY. YCTAHOBKA HOBOT'O TAPOJIsd BBIMOJHAETCSH
AHAJIOPMYHO JIOOBIM JIDYTHM H3MEHEHHsSIM [apaMeTpoB KoHdwurypanuun (¢ IMOMOIIbIO
E502_ EthConfigSetNewPassword()).

B cayugae, ecqim maposb 3a0BIT, TO MOXKHO YCTaHOBHTDL coeanHenue o USB u u3aMeHHUTD
KoHbUrYypanuio (BKIOYas IapoJib), BB B KadecTBe TEKYIIEro HapoJis CepuiHbIil HoMep
MOJLYJTA.

3.1.9 OOHapy2keHue MOIYJIeil B JJOKAJbHOI ceTu

B ornuuwne ot unrepdeiicos USB u PCI-Express, g1a untepdeiica Ethernet ner cran-
JIAPTHOM BO3MOZKHOCTH OTIPe/Ie/IeHUs MOAKTIOUYeHHBIX YCTPOcTB. (OIHAKO eCTh PsijI MPOTOKO-
JIOB, peau3alus KOTOPBIX MO3BOISAET OOHAPYKUTD YCTPONCTBA 33 JAHHOTO TUTA B JIOKAJTHHON
ceru. Jlyist aroit BoamozkHOCTH MOMynb FE-502 momaepkusaer nporokossl mDNS (B coorser-
creum ¢ RFC6762) u DNS-SD ( RFC6763). B coorBercTBHI ¢ HHMH, KayKI0€ yCTPOHCTBO
IpHU TMOJAKTIOUEHNN 00bABIsIeT HAOOpP CEPBUCOB, KOTOPHIN OHO MOJIEPYKUBAET.

Yro0B!l pa3amvaTh K3eMILIAPBl YCTPONCTB, MOIepKUBAIOIINE OTUHAKOBBIM TUI CEPBU-
COB, Y KaXKJOT0 IK3eMJISIPA eCTh CBOE YHUKATHHOE UMsI. DTO UMs 33]]aeTCsl BO BpeMsl KOHMU-
rypamuu MoyJ/isi. 5Cjin OHO HE YCTAHOBJIEHO, TO B KAUECTBE UMEHHU IK3EMILISIPA UCIOTb3YeTCsI
“E502  <cepuiinblii _HOMEp>", OJHAKO MOJH30BATEIb MOXKET 33/aTh CBOE UM, XapaKTepu-
3yIollee Ha3zHAYeHNEe KOHKPETHOT'O0 MOJYJId AJid Oojiee HarmsgaHoOU uiaeHTudmKammu. Kpome
IMEHU 9K3eMIIIpa ¥ KaXKI0ro cepBuca MOKeT ObBITh HaOOp TEKCTOBBIX MTAPAMETPOB, OIWCHI-
BAIONIMX JAHHBIH dKk3eMmagp (s E-502 970 mapaMeTpbl 3ajaoliue uMsi THIIA YCTPOiicTBa
(mosie devname, 3nadenue pasuo Bcerjga E-502) u cepuiinbtit Homep (moste serial).

B cooTBeTcTBUE ¢ 3THM MPOTOKOIOM y XOCTa B JIOKAJABHOI CETH €CTh BO3MOXKHOCTH Haii-
TH BCE YK3EMILISIPhI 33JAHHOTO cepBuca B ceTu. /151 oOHApYXKeHWs JIOKHA OBIThH 3aIMyIIeHa
COOTBETCTBYIOMIAs CJIYKOa (MU JeMOH ), OTCJIeZKUBAIOIIAs UW3MEHEeHUs HAJTUINs YCTPOHCTB B
ceTn, a yxe dpynkmun e502api padboraior ¢ gannoi cay:x6oit. B OC Linux B KauecTBe peaJin-
3alMK JIAHHOTO IPOTOKOJIA UCIOJIb3yeTcs geMoH Avahi, Koropeiil BK/IIOUeH B OOJIBITHHCTBO
COBPEMEHHBIX JUCTPHOYTHBOB H BXOJAMT B CTAHJIAPTHYIO YCTAHOBKY (MJIH HY’KHO yCTAHOBUTH
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coorercrByonuii naker pydnyto). B OC Windows ucmnosbsyercs cayxba Bonjour, koto-
past MTaTHO He YCTaHOBJIEHA, OJHAKO YCTAHOBIIMK BKJIOUeH B ‘‘L-Card L502/E502 SDK”
U JaHHas CIyxKk0a OyIeT ycTaHOBJeHAa HPU BHIGOPE COOTBETCTBYIOMIErO MYHKTA (CJIemyer
OTMETHUTh, UTO TaK KaK CJIy:K0a SIBJISeTCS OTAEIbHBIM MPOLYKTOM, KOTOPBIH MOXKET HUCIIOb-
3oBarbed u Japyrum 11O, To oma He ymassiercsi apromaruydecku npu yiasenun ‘L-Card
L502/E502 SDK” . IIpu HEeOOXOAMMOCTH CJie/IyeT BPYUHYIO YIAJINTDH CAYyzKOy depe3 yCTaHOB-
Ky u yaajgenne nporpamm B “Tlanesn ynpasierns”).
WcnonwzoBanne ganaoro API mosBossier aBToMaTndeckn 00HAPYKHUBATH HOAKIIOUEHHBIE
B JIOKAJbHOH CeTH YCTPOHCTBA, BO MHOTOM I0J0OHO npyruMm maTepdeiicam. OgHako cyiie-
CTBYIOT CJIJIYIONINe OCODEHHOCTH:

e O0HapyKeHHe MOJYJIsI CBA3aHO € IOCBLIKONW IAKeTOB M IPHUEMOM OTBETOB, KOTOpbBIE
MOT'YT OBITH IMOTEPSAHBI IIPH ONPEIEJTEHHBIX YCIOBHIX U TMOTPEeOOBATH MEPEIOBTOPOB.
DTO0 BBIIOJHAECTCS HA YPOBHE MPOTOKOJIA U HEBUIAUMO JIJIsI IOJIb30BATE IS, OJHAKO HAIO0
UMETh BBUJLY, YTO OOHApYZKeHHe YCTPOoiicTBa MOXKeT MOTPeboBaTH HEKOTOPOI'O BPEMEHH.

e Tak Kak OTKJIIOUEHNE OTCIEKUBACTCS HA YPOBHE MPOTOKOJIA, HET OMOBEIIeHus 0 (pU3n-
qeCKOM OTK/ItodeHnn Kabess. COOTBETCTBEHHO IPHU BBHIK/IIOUEHUN MUTAHUS WA BHIIEP-
ruBanun Kabejsd OTKJIIOYEHUEe MOJIYJIS MOYKET OBbITh He OOHAPYKEHO Ha ITPOTAZKEHUH
JJIATCIBHOTO BPEMECHU.

Jns momcka ycrpoiict crenyer Beizath E502  EthSveBrowseStart(), mocse dero
NCIIOJb30BaTh HOqueHHbIﬁ KOHTEKCT ITOUCKA yCTpOﬁCTB B CeTHU JJIA MocCJIe 1Y IOIInX
Be30BOB  E502  EthSveBrowseGetEvent(). Kazxapiii BbI30B BO3Bpamaer WHOOPMAIHIO
MaKCUMyM 00 OJHOM COOBITHH W HEMEJJIEHHO BO3BpAIAET YIpaBJeHUE, KAaK TOJHKO
ono upousonuio. Kaxkjgomy HOBOMY OOHApPYKEHHOMY MOJYJIIO COOTBETCTBYET COObITHE
E502 ETH SVC EVENT ADD. B cayuae usmenenus mapamMerpoB (Hampumep ajpeca)
npuxoxut cobbitne E502 ETH SVC EVENT CHANGED, a npu uncdessoBenun (mpu
YCJIOBUH ONUCAHHBIX Bbillle ocobennocreit) — K502 ETH SVC EVENT REMOVE.
s Kaxkaoro coOBITHST  BO3BPAIIAETCS  OIMHCATEh CETEBOTO CEPBUCA, 1O  KOTOPOMY
MOYKHO OIPEJIEIUTh, KAKOMY MOJYJIIO COOTBETCTBYET COObITHE (Y3HATH WMs 9K3€M-
Wisipa W CepUilHbIi HOMED MOIyJsi), a Takyke 3anpocutb [P-aapec wmomyss. s
KayKJI0ro coObITHST (KpoOMe ciydasi, Korja coObiTHe He ODHAPYKEHO W BO3BDAIIEH KOJ
E502 ETH SVC EVENT NONE) sror onucareib HeoOX0AUMO OCBOOOJAUTD € MOMOIIIBIO
E502 EthSvcRecordFree() kak TOJIBKO OH CTaHeT HEHYKHBIM. B mpocreiimem ciydae
MOxkHO BbI3BaTh E502  EthSveBrowseGetEvent() moka He Gyger 0OHAPYKEHO MOSIBJIEHHE
HY’KHOT'O YCTPOHCTBA WM He uCTedYeT TallMayT Ha nouck ycrpoiicrBa. [lpm xkenanun
TaKzKe MOXKHO HCIOJIb30BaTh nepuogudeckuii BorzoB E502  EthSveBrowseGetEvent() mas
IOCTOSHHOT'O MOHUTOPHHIA YCTPOHCTB B ceru. B jobom ciydae, KOrja MOUCK yCTPOHCTB
3aKoHYeH, Heobxonumo Bb3BaTh E502  EthSveBrowseStop().

YCTaHOBUTD CBA3b ¢ MOJIYJIEM TI0 OMUCATETIO CeTeBOTO CEPBUCA MOXKHO KAaK BPYJHYIO MO
nostydennomy agpecy depes E502  EthSvceRecordResolvelPv4Addr(), Tak cozmars 3anmmch o

yerpoiicre ¢ momornbio 502 MakeDevRecordByEthSve() ayst mocseayrorero oTkpoiTust
gepe3 X502 OpenByDevRecord().

3.1.10 Cwuraajabl BHeIlIHEl cCMHXpOHmU3arun MmoayJida E16

JI1st BHEIITHUX CUTHAJIOB CHHXpoHU3anuu B Moayae E16 orsenenst KoarakTsl INT u TRIG
CUTHAJBHBIX pa3dbeMoB. [Ipn 3ToM 3Tu curaa bl KOH(PUTYPUPYIOTCS HA BBOJ, WJIM HA BBIBOJ
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B 3aBHCUMOCTH OT HACTPOeK. CUrHAT MOKeT ObITh CHI'HAIOM CTapTa cO0pa JaAHHBIX WJIN CHUT-
HaJIOM Hadaja nepuoma npeobpasosanust ATl Ects Beibop cpabareiBanust Mexx 1y (HpoH-
TOM HWJIH CIIQJIOM curoaja. Beibop curnasia xadasa crapra cOopa JaHHBIX OCYIIECTB/IAETCA
aepes dyukmuo X502 SetSyncStartMode(). Boibop curnaia Havaaa nepuoia mpeodpazo-
BaHust pousBoauTcs depe3 byuknuio X502 SetSyncMode(). [Tpu ucnosnb3oBannu BHEMTHAX
CUTHAJIOB CHHXPOHHU3AINN HeoOXoauMo npoussectu HacTpoitky koHTakTOB INT u TRIG we-
pes dbyukmuio X502 SetDigInPullup(). Takske BHyTpeHHHUiT curHaa crapra cbopa JaHHBIX
MO2KeT OBITh BBIPAOOTaH IO aHAJOIOBOMY CHUTHAJY BBLIOPAHHOIO JIOTHYECKOI'O KaHaJsa U 110
YCJIOBUSIM HACTpoeHHBIM depe3 dbyHkimio X502  SetSyncStartMode(). TIpu stom peanuzo-
BAHO HECKOJILKO YCJIOBHUI: BbIIIE€ yPOBHSI, HUXKE YPOBHsI, IIPU I[EPEX0Jie CHU3Y-BBEPX, LPHU
epexojie CBepPXy-BHU3.
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I'maBa 4

KoHcTaHTBI, TUIIBI JaHHBLIX 1 (DYHKIINNI

OnoOJIMoOTEeK!

4.1 KoHCTaHTBI U HepevYuncjJeHus

4.1.1 KoHCTaHTBI 1 MaKpPOONpeaeJeHns

KoncTranTa 3HaueHUEe Omnucanue
E502_DEVICE_NAME ““E502”’
L502_DEVICE_NAME “L502”
E16_DEVICE_NAME “E16”’
LTA37_DEVICE_NAME ““LTA37”
LTA11_DEVICE_NAME “LTA11”
MaxkcuMaJbHOEe KOJUIECTBO
X502_LTABLE_MAX_CH_CNT 256 JIOTHIECKUX KAHAJIOB B Tab-
JIAIIE
MaxcumaJjibHOE KOJIHYEeCTBO
E16_LTABLE_MAX_CH_CNT 128 JIOTHYIECKUX KAHAJIOB B Tab-
aune gag E16
Koanuectso JIAAIIA30HOB
X502_ADC_RANGE_CNT 6 JJIs  M3MepeHusl HalpsizKe-
HHUNA
E16_ADC_RANGE_CNT 4
LTA11_ADC_RANGE_CNT 4
Koanuecrso kanasios AIIII
X502_ADC_COMM_CH_CNT 32 B pexuMe ¢ o0IIeil 3emeit
Kosmuecrso kanajos AIITT
X502_ADC_DIFF_CH_CNT 16 B audpepeHnnajibHOM pe-
KHUMeE
MaxcuMaabHOE — 3HAYEHHE
X502_LCH_AVG_SIZE_MAX 128 ULA - AIIAPATHOTO — yepel-
HEHHA IO  JIOTHYECKOMY
KaHaIy
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X502_ADC_FREQ_DIV_MAX

(1024%1024)

MaxkcumajibHOe — 3HAYEHUS
nequrens yacTorbl AT

E16_ADC_FREQ_DIV_MAX

(0x800000)

MaxkcumajibHOe — 3HAYEHUS
nenurens  dacrorsl AT
a1 moayasa El6 mo otHO-
IIEHUIO K OIIOPHOA 4acrore

E16 REF FREQ 48000KI]

LTA11_ADC_FREQ_DIV_MAX

(0x800000)

X502_DIN_FREQ_DIV_MAX

(1024%1024)

Makcumasibaoe 3HAYCHUE
JeJIUTEJIS  YaCTOTBI  CHH-
XPOHHOI'O MHMPOBOTO BBOIA

E16_DIN_FREQ_DIV_MAX

(0x800000)

MakcuMaJibHOE — 3HAYeHHE
JeJqnTesd  JacTOThl  CHH-
XPOHHOIO MHMpPOBOTO BBOIA
Juist moayast K16 mo orHo-
IMEHUI0 K OMOPHOW 4YacToTe

E16 REF FREQ 48000KH

LTA37_DIN_FREQ_DIV_MAX

64

E16_ADC_FREQ_DEFAULT

500000

Buauenns gactorer Al
o YMOJTYaHUIO, HC-
HOJB3YeTCst B (DYHKIHN
X502 SetAdcFreq i
X502 _CalcAdcFreq2 ec-
gu mapamerp f acq = 0

LTA11_ADC_FREQ_DEFAULT

500000

LTA11_MAX_ADC_FREQ

1000000

E16_DIN_FREQ_DEFAULT

500000

SHaueHnst 9acTOThl muppo-
Boro Bxoja DIN mo ywmour-
YAHWI0, WUCIOJIB3YeTCs B
dyuknun X502  SetDinkreq
n X502 CalcDinFreq2 econ
napamerp f din = 0

E16_OUT_FREQ_DEFAULT

500000

Bunauenns dvactorel [TAII
u  uudpOBBIX  BBIXOJOB
o YMOJTIaHUIO, nc-
nojb3yercsds B (DYHKIAH
X502 SetOutFreq u
X502 CalcOutFreq?2 ec-
su napamerp f dout = 0

X502_0UT_FREQ_DIV_MIN

MunumMajabHOe 3HAYEHHUE Je-
JINTEeJId 4YaCTOTbI CI/IHXpOH—
HOTO BBIBOJIA,
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X502_0UT_FREQ_DIV_MAX

1024

Makcumanbraoe 3Haue-
HUe  JeJATeJsS  Y9aCTOTHI
CHHXPOHHOT'O BBIBOJA

E16_0UT_FREQ_DIV_MAX

0x8000

MaxkcumaJsibHOE — 3HaYeHHe
JleJINTeNs]  YacTOThl  CHUH-
XPOHHOI'O  BBIBOJIA  JIJisd
Moayas E16 mo  oruormre-
HUI0O K OIIOpPHO# dwacrore

E16 REF FREQ 48000KH

X502_0UT_FREQ_DIV_DEFAULT

3HadeHue JeJIUTessl 9acTo-
THl BBIBOJA IO YMOJTIAHHIO
(KoTOpOe TaKKe BCerja M-
noab3yercd B L-502 ¢ Bepcu-
eit mpommuskn [IJINC muxe

0.5)

X502_0UT_FREQ_DIV_MIN_REF_LF

MunauMaIbHOE 3HaYeHNe
JEeJATENIs]  Y9acTOThl  CUH-
XPOHHOTO  BBIBOJA  IIPHU
BHelIHedl ounopHoil 4acrore
nuzke X502_O0UT_FREQ_REF_
LF_VAL

X502_0UT_FREQ_REF_LF_VAL

700000

SHaueHne BHEIIHEH Omop-
HOW YacTOThI, HUXKE KOTO-
POl pas3pelreHo ycraHaBJIu-
BaTh 3HAYCHUE JeJIUTe]d Ya-
CTOTBL reHepanuu g0 X502_
OUT_FREQ_DIV_MIN_REF_LF

X502_ADC_INTERFRAME_DELAY_MAX

(Ox1FFFFF)

MaxcumajibHOE
MeZKKaJApOoBOi

qutst AT

3HaYEHHEe
3aJIEPAKKH

E16_ADC_INTERFRAME_DELAY_MAX

(OxFFFF)

MaxcumasinLHoe
MEYKKaJpOoBOi

s ALIT E16

3HAYEHHE
3AJICPIKKH

X502_BF_CMD_DEFAULT_TOUT

500

TaiimayT 10 yMOJIaHHUIO
JIJTsT BBIMIOJTHEHUST KOMAaHIbI
k BlackFin

X502_ADC_SCALE_CODE_MAX

6000000

Kox AIlI, coorBercTByIO-
Ui MaKCUMAaJbHOMY 3Ha-
YCHUIO IIKAJIbI

E16_ADC_SCALE_CODE_MAX

(0x80 * Ox7fff)

Kog AIIII, coorsercrByio-
MU MaKCAMAaJbHOMY 3Ha-
YEeHUIO TTKAJIBI

LTA11_ADC_SCALE_CODE_MAX

(0x80 * Ox7fff)

Kox ATIII, coorBercTBytO-
Al MaKCAMAaJIbHOMY 3HAa-
YEHUIO IIKAJIBI
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Kox ITATII, coorBercTBYyIO-

X502_DAC_SCALE_CODE_MAX 30000 Ui MaKCUMaJIbHOMY 3Ha-
YEHUIO MKAJIBI
E16_DAC_SCALE_CODE_MAX Ox7fff
LTA37_DAC_SCALE_CODE_MAX 0x650000
MaxkcumaJjibHOe KOJHMYIECTBO
X502_DEVNAME_SIZE 32 CHAMBOJIOB B CTPOKe C Ha3Ba-
HUEeM YCTPOHCTBA
MakcuMaJIbHOE KOJUIECTBO
X502_SERIAL_SIZE 32 CUMBOJIOB B CTPOKE C CEpHi-
HBIM HOMEPOM
MakcumaJgbHOE KoJIJe-
X502_IMPLEMENTATION_SIZE 16 CIBO CHMBOJIOB 15 CTPOKE ¢
njaentudpukaropom  board
implementation
Maxkcuma/ibHOe KOJHYIECTBO
X502_LOCATION_STR_SIZE 64 CAMBOJIOB B CTPOKE C OIHCa-
HUEM MOJIKIIOYCHHST
X502_MAC_ADDR,_SIZE 6 Pasvep MAC-anpeca
Ethernet unrepdeiica
Pazmep cTpoku ¢ onucanueMm
X502_INSTANCE_NAME_SIZE 64 .
IK3EMILIAPA YCTPOUCTBA
MakcuMaJIbHBII pas3mMep
X502_PASSWORD_SIZE 32 CTPOKM C I[1apoJjieM  Ha
HACTPOUKNT
MaKcHMaJIbHO  BO3MOXKHOE
X502_EXT_REF_FREQ_MAX 1500000 3HAQUYEHHUE BHENTHEH OIMOPHON
HaCTOTHI
MakcumaJ/ibHO — BO3MOXKHOE
E502_P1_EXT_REF_FREQ_MAX 2000000 3HAYECHHUE BHENTHEN OIMOPHONR
vacToThl A1 E502-P1
Pa3zmep mosib3oBaTeIbCKOT
X502_FLASH_USER_SIZE 0x100000
obustactu Flash-mmamsru
CrangapTHbIit TafimayT
X502_BF_REQ_TOUT 500 Ha BLIIIOJHEHHE 3alpoca K
BlackFin B mc
X502_DAC_RANGE 5. Junanazon LIAII B BobTax
E16_DAC_RANGE 10.
LTA37_DAC_RANGE20V 20. Boeixox 1:1 n 1:10
LTA37_DAC_RANGE2V 2.
LTA37_DACRANGE_CNT 2
X502_DAC_CH_CNT 2 Konanuecrso kanaios LIAII
LTA37_DAC_CH_CNT 10
MaxkcumaJjibHOe KOJHIECTBO
X502_DAC_CH_CNT_MAX 20 kana0B LIAII mognepzxkuBa-

eMoe 6ubJIMOTEeKOM
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KonnuectBo 1udpoBbiX BbI-

X502_DOUT_LINES_CNT 16

XOHOB Y MOJIYJId

CJI0BO B IIOTOKE, O3HAYaI0-
X502_STREAM_IN_MSG_OVERFLOW 0x01010000 mee, 4To IIPOU3OIIIO0 Iepe-

IIoJIHeHue

SHaveHHe TIONd CUTHATY-
PBl B 3allUCH O yCTPOHCTBE
t_x502 devrec. Ilpusnax,
X502_DEVREC_SIGN 0x4C524543 9TO 3a0UCh JIEHCTBUTEJIHHA,
(ycranaBauBaeTcst QyHKIIN-
AMHU M0 TOJLYYEHUIO 3alucei
0 yCTpoiicTBaX)

Jnana3oHbl U3MepeHHs JIJIsT

LTA11_ADC_RANGE_10000 0 kananaa AL LTA11 Iuana-
308 +/-10V

LTA11_ADC_RANGE_2500 1 Huanazon +/-2.5V
LTA11_ADC_RANGE_625 2 Huanazon +/-0.625V
LTA11_ADC_RANGE_156 3 Huanazon +/-0.156V
X502_DAC_CH ((ch_cnt * range) +

ch)

X502_DAC_CH(ch,
LTA37_DAC_CH range, LTA37_DAC_

CH_CNT)

4.1.2 CobObITHd MONCKA CETEBBIX CEPBHCOB

Twumn: t_e502_eth_svc_event

Onucanme: Kompl coObITHIT, BOSHUKAIOIIUX IIPH IIONCKE CETEBBIX CEPBHUCOB, BO3-
Bparmaembie dpyukiumeit E502_EthSvcBrowseGetEvent ()

KomcranTa 3unauenne | Onucanme
E502_ETH_SVC_EVENT_NONE 0 Hu oxnoro cobniTust He IPOU3OIILIO
ObGHaApPYZKEHO TOSIBJIEHHE HOBOTO CETEBOrO
E502_ETH_SVC_EVENT_ADD 1
cepBuCa

ObnapykeHo WCYE3HOBEHUE paHee J10-
CTYIHOTO CETEBOTO CepBUCA

E502_ETH_SVC_EVENT_REMOVE 2

Nsmenenune mapamMeTpoB pamee OOHApY-
JKEHHOT'O CEeTEeBOr0 CEPBHUCA

E502_ETH_SVC_EVENT_CHANGED 3
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4.1.3 Kozapl ommubok 6ubimoTeKkun

Twun: t_x502_errs

Omnucaune: Koapl ommbok 6ubanorekn

KomcraunTa 3uauenme | Onucanue
X502_ERR_OK 0 D yHKIMSs BBITIOJIHEHA 6€3 OMnO0K

B 10 TepeJiaH HeaelcTBU-
X502_ERR_INVALID_HANDLE -1 (byHIiL[I/I tepedar HEACHCTBI

TEeJbHBIH OIMUCATEb MOILY/ISA
X502_ERR_MEMORY_ALLOC -2 Omubka BbIACICHUS AMSITH

[TonbITKa OTKPBITH YK€ OTKPBITOE
X502_ERR_ALREADY_OPENED -3 .

YCTPOHCTBO

YerpoiicTBO ¢ 3aJlaHHBIMU  TIApa-
X502_ERR_DEVICE_NOT_FOUND -4 .

MeTpaMu He HailIeHO B CHCTeMe

Hoctyn K yCcTpOHCTBY 3alrpereH

(Kak mpaBmio wm3-3a TOro, 9TO
X502_ERR_DEVICE_ACCESS_DENIED -5 . "

YCTPORCTBO y2Ke OTKPBITO B JIPYTOit

porpamMme)
X502_ERR_DEVICE_OPEN -6 OmubKka OTKPBITHS YCTPOcTBA

B HKIUIO IIepeJlaH HejeicTBu-
X502_ERR_INVALID_POINTER -7 be QH e A

TeJbHBIH yKa3aTeb

DyHKIMST HE MOXKeT OBITh BBITIOJ-
X502_ERR_STREAM_IS_RUNNING -8 HEHA IIPHU 3aIIYIIEHHOM IOTOKe cHo-

pa JaHHBIX

Omubka YTeHus TAHHBIX CHHXPOH-
X502_ERR_RECV -9 HOTO BBOJIA, IO tCP-COEAMHECHUAS

THUI OHIUOKH COAEPXKUTCI B €rrno

Ommubka 3anucu JAHHBIX JIIs CHH-
X502_ERR_SEND -10

XPOHHOI'O BBIBOZA

[Iponsonio mepemnogHeHne BHYT-
X502_ERR_STREAM_QVERFLOW -11 pennero Oydepa /g NOTOKA CHH-

XPOHHOT'O BBO/IA

Hewnssecrnoe coobirenune B MOTOKE
X502_ERR_UNSUP_STREAM_MSG -12

CHHXPOHHOTO BBOJA

Omubka co3maHud CHCTEMHOIO
X502_ERR_MUTEX_CREATE -13

MBIOTEKCA
X502_ERR_MUTEX_INVALID_HANDLE -14 Heepmublii onucareib MbIOTEKCA

Hcrekio Bpemst OXKUJaHUS OCBO-
X502_ERR_MUTEX_LOCK_TOUT -15

00K IEHUSI MBIOTEKCA

Omubka 0cBOOOXKIEHAS MbBIOTEKCA
X502_ERR_MUTEX_RELEASE -16
X502_ERR_INSUFFICIENT_SYSTEM_ 17 Henocrarouno cucreMHBIX pecyp-
RESQOURCES COB

Jlannas BO3MOZKHOCTD €Ille He pea-
X502_ERR_NOT_IMPLEMENTED -18

JIN30BaHA
X502_ERR_INSUFFICIENT_ARRAY_SIZE -19 Henocrarounslit pasmep maccuba
X502_ERR_FPGA_REG_READ -20 Omubka arenus: perucrpa FPGA
X502_ERR_FPGA_REG_WRITE -21 Ommubka 3anucu perucrpa FPGA
X502_ERR_STREAM_IS_NOT_RUNNING -22 COop JaHHBIX y2Ke OCTAHOBJIEH
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Ommubka  0CBOOOKIEHUST WHTEP-
X502_ERR_INTERFACE_RELEASE -23 .

deiica
X502_ERR_THREAD_START -24 OmunbKa, 3amycka moTOKa
X502_ERR_THREAD_STQOP -25 Omnbka ocTaHOBA MOTOKA
X502_ERR_DEVICE_DISCONNECTED -26 VeTpoiicTBO OBLIIO OTKII0UYEHO

Hesepublii  pasmep orBera Ha
X502_ERR_IOCTL_INVALID_RESP_SIZE =27 .

YIPaBJIAOIINNA 3a1IpOC
X502_ERR_INVALID_DEVICE -28 Hesepupiit Tun ycrpoiicrsa

HeneiicrBuTeibHAdg  3alUCh O
X502_ERR_INVALID_DEVICE_RECORD -29 .

yCTpoiicTBe

Hesepubiit onucare b KoHUTypa-
X502_ERR_INVALID_CONFIG_HANDLE -30

U MOJYJIA

CBs3b € YyCTPORCTBOM 3aKpHITA WX
X502_ERR_DEVICE_NOT_OPENED -31

He OblLIa yCcTaHOBJIEHA

Jlannas onepanusi He JIOCTYIIHA
X502_ERR_INVALID_OP_FOR_IFACE -32 JIJIS TEKyInero umurepdeiica cBga3u

C YCTPOUCTBOM
X502_ERR_FPGA_NOT_LOADED -33 He zarpyxen [TJINC momxynrs
X502_ERR_INVALID_USB_ 34 Heseprnass xouduryparmus USB-
CONFIGURATION YCTPOHCTBA
X502_ERR_INVALID_SVC_BROWSE_ 35 Hesepubiii  onucaresb KOHTEKCTA
HANDLE MMONCKA YCTPOWCTB B CETH
X502_ERR_INVALID_SVC_RECORD_ 36 Hesepwnbiit  omucaresnb 3amnmcu 0
HANDLE CepBHCe

He zamymena mporpamma obHapy-
X502_ERR_DNSSD_NOT_RUNNING -37 JKeHUA yCTPOUCTB B JIOKAJBHON Ce-

TH

Ommubka tpu oOpaleHnn K Mpo-
X502_ERR_DNSSD_COMMUNICATION -38 rpamMMe oOHapyzKeHusi yCTPOHCTB B

JOKaJbHOHN ceTn

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

BOI'O YCTPOHCTBA

Omubka B KOIMPOBKE HUMEHH K-
X502_ERR_INSTANCE_NAME_ENCODING -40 N

3eMILIdpa yCrpoucTsa

DK3eMILIAPBI MOy el He COBIIaIa-
X502_ERR_INSTANCE_MISMATCH -41 or

Bo3MoxkHOCTD He 10//IepzKUBAET-
X502_ERR_NOT_SUP_BY_FIRMWARE -42 Cd TeKyllell Bepcueil NpPOIIUBKU

YCTPOHUCTBA

Bo3MokHOCTD HE TO/JIepsKUBACT-
X502_ERR_NOT_SUP_BY_DRIVER -43 cd TeKyIlel Bepcueil apaiisepa

YCTPOMUCTBA

[IpeBbilieHO  BpeMs — OXKHUJIAHHS
X502_ERR_OUT_CYCLE_SETUP_TOUT -44 YCTaHOBJIEHU A IMAKJINYIECKOTO

CHUI'HaJla Ha BBIBO/
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HeusBecTHblit Koa mOIepKIBaE-

X502_ERR_UNKNOWN_FEATURE_CODE -45 .

MOH BO3MOXKHOCTH

BajaH HEBEpHBIN pa3Mep JIormde-
X502_ERR_INVALID_LTABLE_SIZE -102 .

CKOfl TaOJINIIBI

3ajlan HeBepHBI HOMep JIormde-
X502_ERR_INVALID_LCH_NUMBER -103

CKOr0 KaHaJia

Hesepno 3ajano 3nadenue jruala-
X502_ERR_INVALID_LCH_RANGE -104

zona AlLIII

Hesepno 3ajan pexKuM n3MepeHHs
X502_ERR_INVALID_LCH_MODE -105

JIJISE JIOTHYECKOTO KaHaJIa

Hesepno 3agan HOMep dusndecko-
X502_ERR_INVALID_LCH_PHY_NUMBER -106 ro KaHaJa IIpu HACTPOWKE JIOTHYe-

CKOI'O

Hesepno 3aman pasmep ycpemHe-
X502_ERR_INVALID_LCH_AVG_SIZE ~107 P AL PASMED. YEPEA

HUs JJIsl JJOTHYIECKOTO KaHaJ Ia

Hesepno 3ajan gemmTenb 9acTOTHI
X502_ERR_INVALID_ADC_FREQ_DIV -108

coopa manubrx ATITT

Hesepno 3ajan nemmTenb 9acTOTHI
X502_ERR_INVALID_DIN_FREQ_DIV -109 CUHXPOHHOT'O BBOJIA UG POBLIX JIH-

HUN

Hesepno 3ajan pexkum paboThl MO-
X502_ERR_INVALID_MODE -110

ayns
X502_ERR_INVALID_DAC_CHANNEL -111 I{eBeprﬁiHOkKﬁ)KaHaﬂaIlAII

Hesepubiit ko BbIOOpa O1OPHO#T
X502_ERR_INVALID_REF_FREQ -112

YACTOTHI CHHXPOHH3AIINN

Hesepno 3ajano 3navyeHnune Mex-
X502_ERR_INVALID_INTERFRAME_DELAY | -113 .

KaJIPOBOH 3a1ePKKH

Hesepno zajan pexuMm CHHXPOHU-
X502_ERR_INVALID_SYNC_MODE -114

3aIun

HesepHo 3a1aH HOMED TOTOKA, JaH-
X502_ERR_INVALID_STREAM_CH -115

HBIX

Hesepno 3aian jgemresib 9acTOTHI
X502_ERR_INVALID_OUT_FREQ_DIV -116

CUHXPOHHOTO BHIBOA

Omubka 3axBaTa OMOPHOI YacTO-
X502_ERR_REF_FREQ_NOT_LOCKED -131

THI CHHXPOHU3AINN

VupapJsioniuii 3a1rpoc aifBe
X502_ERR_IOCTL_FAILD -132 P HVAH SSIPOC K APAnBepy

3aBepIleH ¢ OmnOKOii

Wcrek TaiiMayT OXHUIAHWUSA 3aBep-
X502_ERR_IOCTL_TIMEOUT -133 IIEHUA BBIIOJHEHUS YIIPABJIAIONIe-

ro 3a1poca K Jpaisepy

Ommubka mnoJsyaeHuss uHOOPMAIIAK
X502_ERR_GET_INFO “134 L HOLY HHGopyAT

0 ycTpoiicTBe oT japaiiBepa

3a BpeMsT OXKHJIAHHS He OBLIO CUH-
X502_ERR_DIG_IN_NOT_RDY -135 TaHO HOBOE CJIOBO ¢ IMU(POBBIX JIU-

HUN

[IpuHATO HEZOCTATOYHO CJIOB OT
X502_ERR_RECV_INSUFFICIENT_WORDS -136

MOJLYJISI
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X502_ERR_DAC_NOT_PRESENT

-137

[TorrpiTKa BBHITIOJIHATH OTEPAINIO,
rpebyromyto Hagumame [AIL, mpwm
€ro OTCYTCTBUHU

X502_ERR_SEND_INSUFFICIENT_WORDS

-138

Ilepenano HemOCTATOYHO CJIOB B
MOJTYJIb

X502_ERR_NO_CMD_RESPONSE

-139

He mpumio oTBeTa Ha epeIaHHY IO
KOMaHy

X502_ERR_PROC_INVALID_CH_NUM

-140

Hepepubiit HoMep Kanasa B obpa-
OATBHIBAEMOM IMOTOKE CHHXPOHHOTO
BBOJIA

X502_ERR_PROC_INVALID_CH_RANGE

-141

Hepepublit ko auamnazona B obpa-
OaTbIBa€MOM IOTOKE CHHXPOHHOT'O
BBOJIA

X502_ERR_FLASH_INVALID_ADDR

-142

Sagan Hepepubiil agpec BO Flash-
HaMsTH

X502_ERR_FLASH_INVALID_SIZE

-143

Sagan HeBepHBIT pa3mep O0J0Ka
gannbix  npu  pabore ¢ Flash-
HAMSTHIO

X502_ERR_FLASH_WRITE_TOUT

-144

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

X502_ERR_FLASH_ERASE_TOUT

-145

Wcrek TaiiMayT OKUJAHUA 3aBEp-
meHuss crupanusa Ojoka  Flash-
HaMSATH

X502_ERR_FLASH_SECTOR_BOUNDARY

-146

BamanHag o0JacTh JJIE CTUPAHUS
Flash-nmamsaTu HapyIiaer TpaHHILY
os10ka B 4 Kbaiir

X502_ERR_SOCKET_QOPEN

-147

He ynamoch OTKPBITH COKET SIS CO-
eIMHEeHNs

X502_ERR_CONNECTION_TOUT

-148

HpeBbII_HeHO BpeMd NOAKJJIIOYCHU A

X502_ERR_CONNECTION_CLOSED_BY_DEV

-149

Coennnenwe  3aKpbITO  APYToit
YCTPOHCTBOM

X502_ERR_SOCKET_SET_BUF_SIZE

-150

He ymamoch ycTaHOBUTD 3aIaHHBIHA
pa3mep Oydepa cokera

X502_ERR_NO_DATA_CONNECTION

-151

Coemunenne I Iepeqadn IaH-
HBIX HE yCTaHOBJIEHO

X502_ERR_NO_STREAM_END_MSG

-152

He yaasoch ok /1a1b6cs COOOIIEHMS
0 3aBepIIeHNH TOTOKA,

X502_ERR_CONNECTION_RESET

-153

Coeannaenue ObLIO COPOIIEHO IpPYy-
roil CTOpPOHON

X502_ERR_HOST_UNREACHABLE

-154

He ynanoch maiitu xocT ¢ yka3aH-
HBIM aJpPECOM

X502_ERR_TCP_CONNECTION_ERROR

-155

Omubka  ycranoiaenuss  TCP-
COEJIMHEHNUS, MOXKET BO3HUKATH
KOTTa COETMHEHHEe C MOJIYJIEM YIKe
yeramoBsieno (toapko omno TCP
COCIMHEHUE  MOYKET  YIPABJISATH
MO/LyJIEM)
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He ynasiock oTkpbITh daiig mnpo-

X502_ERR_LDR_FILE_QOPEN -180 sk BlackFin

Ormmubka grenust n3 ¢aa mponnB-
X502_ERR_LDR_FILE_READ -181 .

ku BlackFin
X502_ERR_LDR_FILE_FORMAT ~182 Hepepupiii - opuar - daiina  npo-

muBku BlackFin

Wcnonb3yoTesa BO3MOZKHOCTD
X502_ERR_LDR_FILE_UNSUP_FEATURE -183 LDR-aitra, Heﬂ‘OCTyHHHe. bH

sanucu npomwuBku BlackFin 1o

HDMA
X502_ERR_LDR_FILE_UNSUP_STARTUP_ 134 HeBepHblil cTapToBBIil agpec mpo-
ADDR rpammbl B nporuBke BlackFin

Ucrex maliMayT BbIIIOJHEHUS 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 HaXOJIMTCA B Tporecce 0OpaboTKM

X502_ERR_BF_CMD_TIMEQUT

I/ICTGKJIO BpeMd BBITIOJIHEHU A
-187 YIPaBILdOIIell KOMAaHJBL IIPOIec-
copom BlackFin

Bozppameno HemocTaTOYHO IaH-

X502_ERR_BF_CMD_RETURN_INSUF_DATA | -188 HBIX B OTBeT HAa KOMaHAY K
BlackFin
Hcrek TaiiMayT OKHJaHUS TOTOB-
X502_ERR_BF_LOAD_RDY_TOUT -189 noctu nporeccopa BlackFin k 3a-

IMUCH IIPONINBKU

[TonbiTKa BBIOJHUTDL — OIEPAIUIO
JJId KOTOPOH HYZKeH CUT'HaJIbHBIR

X502_ERR_BF_NOT_PRESENT -190
HIpOIECCOp IpPH OTCYTCTBUHU CHI-
HAJIBHOT'O MPOIECCOpPa B MOJLYJIe
Hesepurriit angpec mamsaru BlackFin
X502_ERR_BF_INVALID_ADDR -191 npu 3anucu nin 9yrennn 1o HDMA

X502_ERR_BF_INVALID_CMD_DATA_SIZE

Hesepnbiit pasmep maHHBIX, Tepe-
-192 JaBaEMBbIX C ylIpaBJdionieil KoMman-
noit B BlackFin

4.1.4 MHMurepdeiic coegnHeH

n#a ¢ MmoayJjieM

Tun: t_x502_iface

Onucanme: Murepdeiic coeunenns ¢ MOLyIeM

Koncranta Suavenune | Onucanue
X502_IFACE_UNKNOWN | O Hewuspecrtuoiit uarepdeiic
X502_IFACE_USB 1 YerpoiicTBo moaksrouero mo USB
VerpoiictBo  nogksoyeno no  Ethernet  wepes
X502_TFACE_ETH 2

TCP/IP
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| X502_IFACE_PCI |3 | Yerpoiicrso nogkmoueno no PCI/PCle

4.1.5 ®Daaru, ynpapJigdonie MOUCKOM TIPUCYTCTBYIOIIUX MOAYJiei

Tun: t_x502_getdevs_flags
Onucanme: Ojaru, yupapJsionife MOUCKOM ITPUCYTCTBYIOIIAX MOy
KoucranTa 3uauenmne | Onucanue
IIpusHak, dYTO HYKHO BepHYTH
X502_GETDEVS_FLAGS_ONLY_NOT_ 1 cepuiinple HOMEPa TOJBKO Tex
OPENED YCTPONCTB, KOTOPBIE €Ile HEe OT-
KPBITHI

4.1.6 Dgarm ajig ynpaBjeHNd MU(POBBIMI BBIXOaMU

Tun: t_x502_digout_word_flags

Onucanne: Oyrarn ynpasjienus nudpoBbiME BhIxogaMu. MoryT ObITh 00beImHEHbI
gepes Jjiorudeckoe “UJIN” co 3navennsMu 1udpoBbIX BBIXOJOB TPU ACUHXPOHHOM
BBIBOjIe ¢ moMoIIbio X502_AsyncOutDig() mmm nepemansr B X5602_PrepareData()
IpPU CHHXPOHHOM BBIBOJIE.

Koncranra 3uauenune | Onoucanme

Banperenne (MepeBos B TPeThe COCTOsTHHE)

X502_DIGOUT_WORD_DIS_H | 0x00020000 .
cTapiire#l moJoBUHBI UMPOBLIX BHIXOI0B

Bamnpernienue MJIQJIIEH HOJOBUHBI TU(MPOBBIX
BBIXOJIOB

X502_DIGOUT_WORD_DIS_L | 0x00010000

Hna monynga E16 momaepkuBaeTcs TOJIBKO

E16_DIGOUT_WORD_DIS 0x00030000
HOJTHOE 3allpellleHre MUMPOBBIX BBHIXOI0B

4.1.7 KoHCcTaHTBHI AJi9 BHIOOPA OMOPHOI 9aCTOTHI

Twum: t_x502_ref_freq

Onucaame: Koncranter i1 BHIOOpA OMOPHONH 4aCTOTHI
KoncranTa 3Hauvenue | Onucaxnue
E16_REF_FREQ_48000KHZ | 48000000 Yacrora 48MI' quisa K16
X502_REF_FREQ_2000KHZ | 2000000 Yacrora 2MT 1
X502_REF_FREQ_1500KHZ 1500000 Yacrora 1.5MI'1g

4.1.8 moasa io__mode B perucrpe io__hard

Tun: t_x502_io_mode

Onwucanwme: nojsd io_mode B peructpe io _hard

KoncraunTa 3Hauenne | Onucanume
X502_MODE_REF_FREQ_2000 0 YHacrora 2MTI'y
X502_MODE_REF_FREQ_1500 2 Hacrora 1.5MTI'g
E16_MODE_REF_FREQ_48000 3 YHacrora 48MI'n gia E16
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4.1.9 JInana3zoHbl n3aMepenus Ajaga Kanaga AIIII

Tumn: t_x502_adc_range

Onucanme: /Inamazonsl n3Mepenus as KaHaua ALLT

Koucraura 3uauenue | Ooucauue

X502_ADC_RANGE_10 Huanazon +/-10V

X502_ADC_RANGE_5 Huanazon +/-5V

X502_ADC_RANGE_2 Muanazon +/-2V

X502_ADC_RANGE_1 Huanazon +/-1V

X502_ADC_RANGE_05 Huanason +/-0.5V

gld|lwiNd|—|O

X502_ADC_RANGE_02 Huanazon +/-0.2V

4.1.10 wmamna3onbl namepenus ajsd kanaJaa AIIII E16

Tun: t_el6_adc_range

Onucanwne: /Inanazonsr n3mepenns aas kanaga AT E16

KoncraunTa 3uauenne | Onucanue

E16_ADC_RANGE_10000 | O Hwuanazon +/-10V

E16_ADC_RANGE_2500 | 1 Hwuanason +/-2.5V

E16_ADC_RANGE_625 2 Huanazon +/-0.625V

E16_ADC_RANGE_156 3 Huanazon +/-0.156V
4.1.11

Tun: t_x502devs_dac_range

Omnucanume:

KoncTrauTa 3uauenne | Onucanue

X502_DAC_RANGE_5000 | 0 Brixog +/-5V ast x502

E16_DAC_RANGE_10000 | 0 Brixog +/-10V aia E16

4.1.12 Pexum m3mMepeHus JAJid JIOTUIECKOTO KaHAJIa

Twumn: t_x502_1ch_mode

Onucaume: Pexxum usMepenud AJid JIOTrH4IeCKOro KaHaJia

Koucraura 3uauenune | Onucaume

N3mepenne HanpszkeHus OTHOCATEIBHO 001Ieit 3eM-
X502_LCH_MODE_COMM | O

am
X502_LCH_MODE_DIFF | 1 Hunddepennuaibuoe nu3aMepenne HalpPIKeHUs
X502_LCH_MODE_ZERO | 2 Nsmepenune cobCTBEHHOTO HYJIS
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4.1.13 PexxXumbl CUHXPOHU3AIAN

hde)

Twum: t_x502_sync_mode
Onucanme: PexxuMpl 3a/1aHisg HCTOYHUKA YACTOTHl CHHXPOHU3AIHMH U TPU3HAKA
HavyaJla CHHXPOHHOTO BBOJIA-BBIBOIA
KoucranTa 3nauenne | Onucanue
X502_SYNC_INTERNAL 0 BHyTpeHHI/Iﬁ CUTHAJI
Or  BHemHero Macrepa 10  pas3b-
eMy MEZKMOJTYJTHHOTT CUHXPOHU3A-
X502_SYNC_EXTERNAL_MASTER | 1 188707 (START _IN/CONV_IN JUTA
X502 SetSyncStartMode /X502 SetSyncM
X502_SYNC_DI_SYN1_RISE 2 [To dponty curmana DI SYN1
X502_SYNC_DI_SYN1_FALL 3 llo cnamy curamana DI SYN1
X502_SYNC_DI_SYN2_RISE 6 llo dponty curmana DI SYN2
X502_SYNC_DI_SYN2_FALL 7 rk)Cnaﬂy’CHFHaﬂa])L_S\qVQ
Tompko gna  KE16! Baxwso npasumib-
HO ycraHoBuTh  Hampasimenume TRIG
E16 SYNC TRIG RISE 5 wmim  INT wa Bxox cuaruem Jirara
- - - E16 MODE TRIG_ OUTPUT nin
E16  MODE INT OUTPUT Ilo dponry
curaana TRIG
E16_SYNC_TRIG_FALL 3 [To cnany curnasa TRIG
E16_SYNC_INT_RISE 6 [To ¢pponuty curnana INT
E16_SYNC_INT_FALL 7 [To cmaay curnama INT
AnasioroBasi CHHXpOHH3AIUS CTAPTA, TOJIb-
E16_SYNC_ADC_ABOVE_LEVEL 8
Ko siiigd E16 Beimme ypoBHSA
E16_SYNC_ADC_BELOW_LEVEL 9 Hwuxe ypouga
E16_SYNC_ADC_EDGE_RISE 10 [Io mepexomy curaana CHU3Y BBePX
E16_SYNC_ADC_EDGE_FALL 11 [To mepexoiy curuaJja CBepxXy BHU3

4.1.14 Pjgaru, ynpapadioIiie o0paboTKOl NPUHATHIX JaHHBIX

Tun: t_x502_proc_flags

Onucanme: Giaru, yupasisionine 00pabOTKON MPUHITHIX JTaHHBIX

Koucraunta

3HaueHUEe

Onucanue

X502_PROC_FLAGS_VOLT

0x00000001

[Ipusnak, 9T0 HY:KHO MpeoOPa30BaTh
suadenust ALl B BobThl

X502_PROC_FLAGS_DONT_CHECK_CH

0x00010000

[Ipu3nak, 9T0 He HYXKHO HPOBEPSITH
COBIAJIEHIE HOMEPOB KaHAJIOB B IIPU-
HATBIX JAaHHBIX C KaHaJlaMHu M3 JIOT'H-
qecko Tabaunbsl. MOxKeT UCIOAB30-
BaThCs NIPH HECTAHIAPTHON HPOIITHBKE
BlackFin nmpu nepenate B [IK He Bcex
JAHHBIX.
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4.1.15 ®Pjaru ajig 0603HAYEHUS CMHXPOHHBIX MOTOKOB JAHHBIX

Tun: t_x502_streams
OHHC&HI/IG: (I)JIaFI/I JJIA O6OSH&"I€HI/IH CI/IHXpOHHbIX IIOTOKOB JaHHbIX

Koncranta 3uavyeHune Onucanume
X502_STREAM_ADC 0x01 [Torok namaeix or ALIII
X502_STREAM_DIN 0x02 [Torok maHHBIX ¢ HUGPOBLIX BXOI0B
X502_STREAM_DAC1 0x10 [Torok mamabrx epsoro kanasa [TATI
X502_STREAM_DAC2 0x20 [Torok mamabrx Broporo kanasa [TATI
X502_STREAM_DOUT 0x40 [Torok maHHBIX HA MUQPOBHIE BHIBObI
X502_STREAM_ADC | O0bemuaerne Beex huiaros, 0003HAYAIO-
X502_STREAM_ALL_IN
X502_STREAM_DIN IMUX TOTOKM JAaHHBIX Ha BBOJ
X502_STREAM_DAC1 |
O0benmHerne Beex haaros, 0003HAIAIO-
X502_STREAM_ALL_QUT | X502_STREAM_DAC2 |
IAX MTOTOKH JAHHBIX HA BBIBO/I
X502_STREAM_DOUT

4.1.16 KoHCTaHTHI, ONPEaeIdAIoNIe TUTI TEPEIABAEMOTO OTCYETa U3
IIK B moaynb

Twum: t_x502_stream_out_wrd_type
Onucanme: KoHcTaHThI, ompejesiolniie TUII epegaBaemMoro orcdera us3 IIK B

MOJIY.Tb
Koncranra 3uauenune | Onucanue
X502_STREAM_OUT_WORD_TYPE_DOUT 0x0 Hudposoit BEIBOI

X502_STREAM_OUT_WORD_TYPE_DAC1 | 0x40000000 | Koxa s 1-ro kanama [TATI
X502_STREAM_QUT_WORD_TYPE_DAC2 | 0x80000000 | Kox mis 2-ro kanama [TATI

4.1.17 Pexum paboTbl MOIYJIsd

Twun: t_x502_mode

Onucanume: Pexxum paboThl MOIYIs

Koncranta 3uauenue | Onucanue

Bce moroku mannbix nepenaiorces depes [LJINC munys
curHaJibHbIN mpoteccop BlackFin

Bce nmoToku JaHHBIX HepeaaloTcs depe3 CUTHAJIbHBIN

X502_MODE_FPGA 0

X502_MODE_DSP 1 HIPOIECCOP, KOTOPBIil JOJIZKEH OBITH 3arpyKeH IPOITHB-
KOt j1j1s1 00pabOTKM 9TUX HOTOKOB
X502_MODE_DEBUG | 2 OT1naI04uHbIil pesKuM

4.1.18 Howmepa kanasos 11AII

Twun: t_x502_dac_ch

Omnucaunnme: Homep kananos HHAIl ansa ykasanust B X502_AsyncOutDac ()
Koucranta | 3Hauenume | Onucanue

X502_DAC_CH1 | 0 [Tepserit kananx TTATI

X502_DAC_CH2 | 1 Bropoit kanan [TATI
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4.1.19 PJjarm, ucrojibdyemMbie IIpu BbiBoAe JaHHBbIX Ha ITATI

Tumn: t_x502_dacout_flags

Onucanume: Qaru, KOMOMHAIMIO  KOTOPBIX  MOXKHO  Iepeigarb B
X502_AsyncOutDac() mmm X502_PrepareData(), 4ToOBI ONpeNe UTh IeHCTBUS,
KOTOpBIE€ JTOKHBI BBIIOJHUTH T (DYHKIMH € TepeJaHHBIM 3HAYEeHHeM Iepe;T
BbIBOZIOM uxX Ha [TATI

Koncranta Suauyenue | Onucanue

YKa3bIBaeT, 9TO 3HadYeHne 33/1aH0 B BosbTax u
IpU BBIBOJIE €T0 HYXKHO MEePeBEeCTH €ro B KOJbI

X502_DAC_FLAGS_VOLT 00001 ITATI. Eciiu dsrar He yka3aH, TO CIUTACTCS, ITO
3HAYEeHNEe U3HAYAJIHHO B KOJIAX
VKa3bIBaeT, 9TO0 HYZKHO NPUMEHUTH KaJIuOpO-
X502_DAC_FLAGS_CALIBR | 0x0002 BOYHBIE KOIDMUINEHTHI TIepe/i BHIBOJIOM 3HaUe-

Hug Ha LTAIIL

4.1.20 Howmepa KaHaJIOB AJId Iepeiadu IMOTOKOB JaHHBIX

Twum: t_x502_stream_ch
Onucanme: Homepa kKaHaJIOB /11 Tlepeadn MOTOKOB JTAHHBIX

KoncranTa 3unauvenne | Onucanue
X502_STREAM_CH_IN 0 OO0mwit KaHa 1 Ha BBO/I
X502_STREAM_CH_OUT | 1 O6muit KaHaI Ha BBIBOJL
X502_STREAM_CH_CNT

4.1.21 IIndposbie MUHNN, HA KOTOPHIX MOXKHO BKJIIOYUTH IO/ITATHU-
BaIOIIE€ PE3UCTOPHI

Twumn: t_x502_pullups
Onucanme: @aru, onpejendmonine Ha KaknX NU(MPOBLIX BX0O/aX J0JKHBI ObITH
BKJIIOYEHBI TTOATATUBAIOIINE PE3UCTOPHI. [ljIs1 pa3HbIX MOIYJIei JOCTYITHBI Pa3HbIe
HabOpbI JIaros.
KomcranTa 3unaueHue | Onucanume
X502_PULLUPS_DI_H 001 Crapirast 1oJ0BHHA IHQMPOBBHIX BXOI0B
(Tombko guia L502)
X502 PULLUPS_DT L 0%02 Munaaamass monoBuHa HUQPOBHIX BXOI0B
(tombko guta L502)
X502_PULLUPS_DI_SYN1 0x04 JIlnnma SYN1
X502_PULLUPS_DI_SYN2 0x08 JInaua SYN2
IMToarskka k 0 JUHUKM MEKMOJYJIbHOM
X502_PULLDOWN_CONV_IN 0x10 cuaxponnzaiun CONV _IN (toapko mias
E502)
IMoarskka k 0 JaUHUM MEXKMOJYJIbHOM
X502_PULLDOWN_START_IN 0x20 cuaxponnsaiuu START 1IN (toabko mis
E502)
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E16: Ilepexkmouenne TRIG Ha BBIXOA,

E16_MODE_TRIG_OUTPUT 0x04

nHavYe BXOJ

E16: Tlepexmouenune INT na BwIxOM, MHA-
E16_MODE_INT_OUTPUT 0x08

e BXO/T

E16: Curman START na Beixome TRIG,
E16_MODE_TRIG_START_QUTPUT | 0x10 unade CONV (TRIG mosmken 6bITH BKITIO-

YeH Ha BBIXOJI)
E16: Curmanx START na Beixome INT,
E16_MODE_INT_START_OUTPUT 0x20 unade CONV (INT mosmken OGbITH BKJIIO-
9eH Ha BBIXO/I)
E16: BkiouuTh pese, BO BKIIOYEHHOM CO-
CTOSTHNM Ha KOHTaKTaX pa3bema digital:

E16_MODE_RELAY_ON 0x40 +15B, -15B, Bo BwIKJIOYeHHOM: +3B,
GND, Bropu4dHoe muTaHue J0JKHO OBITDH
BKJTIOYEHHBIM

E16_MODE_RELAY_OFF 0x80 E16: BeikmouuTs peste

E16: Pyunoe ynpasjiere BTOPUIHBIM -
TaHWeM, IO YMOJYAHUIO BTOPUIHOE IIH-
TaHWe BKJIOYAeTCs TPU HepBOM oOpare-
nun K ycrpoiicrey n3 APl u Boiksioua-
ercd ecjii ObLI0 3aKPBLITO COEJUHEHUE MO
Ethernet unn orkmouenne USB kabenst
E16: Bxouyenne BTOPUYHOTO
MATAHUSI. Ecan BKJIIOUEH daar
E16 MODE PWM _ MANUAL, TO
COCTOSHWE BTOPUYHOTO THUTAHUS OyIeT
3aBUCETH OT COCTOsSHUS 3Toro pJiara,
nHade pabora 1no yMo9aHuio

E16_MODE_PWM_MANUAL 0x100

E16_MODE_PWM_ON 0x200

4.1.22 ®PDjaru, onpeesidoie HAJNUNe OMITU B MO/TyJie 1 HaJIMIue
HEOOXOMMBbIX TTapaMeTpPOB

Tun: t_x502_dev_flags
Onucanme: Ojiary, onpeesONIe HATAIRE ONIUNA B MOLYJIe U HAJIHINE HEOOXO-
JIMMBIX TIapaMeTpOB
Koncranta Suavenume | Onucanue

[IpusHak HAJIHYHS IBYXKAHATIBHO-
X502_DEVFLAGS_DAC_PRESENT 0x00000001

ro kanajabHoro IIATI

[IpusHak HaJM4YHMA TaIbBaHOPA3-
X502_DEVFLAGS_GAL_PRESENT 0x00000002

BSI3KHI

[IpusHak HaIXIHSI CUTHAJBHOIO
X502_DEVFLAGS_BF_PRESENT 0x00000004 .

uporeccopa BlackFin

3 Oura, oOTBeYalOIIHe 3a THUII

HCIIOJIB3YMOTO POIECCO-
X502_DEVFLAGS_PROC_TYPE 0x00000038

pa/kourpossiepa (0 — ADSP-

BF523)
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X502_DEVFLAGS_DAC_TYPE

0x000000C0

2 oura, OTBEYAIOIIIEe 3a
THII HCIIOJIB3YEMOTO LTAII
(0 — AD5542AARUZ, 1 —
DACS85811PW)

X502_DEVFLAGS_IFACE_SUPPORT_USB

0x00000100

IIpusHak, 4T0 yCTPOMRCTBO MOLIEP-
xuBaer uaTepdeiic USB

X502_DEVFLAGS_IFACE_SUPPORT_ETH

0x00000200

[Ipu3nak, 9T0 ycTpoicTBO MO AEP-
xkupaer Ethernet

X502_DEVFLAGS_IFACE_SUPPORT_PCI

0x00000400

[TpusHak, 9TO YCTPOWCTBO MOJI-
nepxusaer unrepdeiic PCI/PCI-
Express

X502_DEVFLAGS_INDUSTRIAL

0x00008000

[Ipusnak, 910 yCTPORCTBO BBHINOJI-
HEHO B WH/IYCTPHAJIHOM HCIIOJIHE-
HUHU

X502_DEVFLAGS_FLASH_DATA_VALID

0x00010000

[Tpuznak, 4yro BO Flash-namsaru
OPUCYTCTBYET HHMOPMAIUSI O MO-
Ayne

X502_DEVFLAGS_FLASH_ADC_CALIBR_
VALID

0x00020000

[Ipusnak, uro Bo Flash-mamsarn
OPUCYTCTBYIOT  JIedCTBUTEIbHBIE
KaJIMOPOBOYHbIE  KOI(DDUIUEHTbI

ATITT

X502_DEVFLAGS_FLASH_DAC_CALIBR_
VALID

0x00040000

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

LIATI

X502_DEVFLAGS_FLASH_AFC_CALIBR_
VALID

0x00080000

X502_DEVFLAGS_FPGA_LOADED

0x00800000

[IpusHak, 9TO HPUCYTCTBYET IPO-
muBka [IJIVC n ona ycmerntHo ObI-
J1a 3arpyrKeHa

X502_DEVFLAGS_DEVREC_OPENED

0x01000000

[lpuznak, 9TO yCTPOHCTBO yiKe
OTKPBHITO  (JIefiCTBUTEIEH TOJIBKO
BHyTpH t_x502  devrec)

X502_DEVFLAGS_FPGA_AWAITING_GD32

0x02000000

[IpusHak, 9TO MPHCYTCTBYET MPO-
muBka [IJIVC u ona ycmerHo ObI-
ja 3arpyxkena oxugaem GD32 g
TOr0 ITOOBI OCTAJbHBIE PETHCTPBI
paboran

X502_DEVFLAGS_GD_PRESENT

0x02000000

[Ipu3rak, d9TO  TPHCYTCTBYET
GD32 u sto E502-P1
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4.1.23 Twun comepKNMMOT0o 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 noste pacmnionioxkenust ycrpoiicTpa
X502_LOCATION_TYPE_NONE 0

HE COJEPXKUTCA UH(POPMAIHH

B mose pacrnonoxkenusi  ycTpoii-
X502_LOCATION_TYPE_ADDR 1 CTBa COHEPXKUTCA CTpPOKa C aape-

COM YCTPOUCTBA

B moJte pactonozkenus ycrpoiicTBa
X502_LOCATION_TYPE_INSTANCE_NAME 2 COJIePZKUTCYA CTPOKA C UMEHEeM 3IK-

3eMILISAPA
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4.1.24 ®PDjaru ajigd 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

@iar ykKasbiBaeT, YTO OCTAHOB WJIU
CMeHa CUI'HAJa MOTYT Ipou30iiTu 6e3
OYKUJIAHUS KOHIIA ITUKJIA TTPE/IBLIYIIe-
r0 CUTHAJA. DTO TO3BOJISAET BBITIOJ-
HHUThH [epek/rodenne Obictpee (onHa-
KO BC€ PpaBHO MOZKeET 6bITb IIOCTaBJIE-
Ho Ha mnepegady jgo 256 KCemiuios,
KOTOPbIE JOJKHBI OyIyT OBITH Iepe-
JAHbI ), HO TOYKA CMEHBI WX OCTAHO-
Ba MOXKeT OBbITH B JIIOOOM MecTe epu-
o/1a

X502_0UT_CYCLE_FLAGS_WAIT_DONE

0x02

@aar ykaswsiBaer, Uro (QYHKIHS
JIOJIZKHA JIOYKIaThCsI MOJTHOM 3arpys3-
KU CUTHAJIA U YCTAHOBKHM CHUTHAJIA HA
BBIBO/, (1151 X502_0utCycleSetup())
WIn 3aBePITEHHsT reHepanun
IAKJIAIECKOTO CHUTHAJIA (st
X502_0utCycleStop()). Bes mero
(GYHKIUE  TOJMBKO IOCBLIAIOT KO-
MaHIy MOJIY/II0, BO3BpaIlasg Ccpasy
yIpaBJeHHe.

JlanHoe oxkKujlaHKe MOXKeT 3aHUMaTh
3HAYUTENbHOE BPEMS B 3aBHCHMO-
CTH OT pa3Mepa CHUTHaJa (a TakxkKe
pasMepa TMpeIbIIYIero CUTHATa B
clIy4ae CMeHbl WM OCTAHOBA TeHe-
panuu 6e3 X502_0UT_CYCLE_FLAGS_
FORCE). /laHHYI0 TDOBEPKY MOKHO
caenarb W OTJAeJbHON  (DyHKIMi
X502_0utCycleCheckSetupDone ().
Hannbrit  daar  wMeer  3HAYEHUS
TOJBKO B  TeX Cjydasx, KOrja
nojiepkuBaercd  pynknusa  X502_
OutCycleCheckSetupDone(), B 1po-
THBHOM CJiy4ae OH WIHOPHPYETCH.
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4.1.25 JlomoJTHUTEIbHbIE BO3MOYKHOCTHU MOLYJId

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.

Koncranra 3uauenue | Onucanue
IToanepkka yCTaHOBKU JEIUTES Ya-
X502_FEATURE_OUT_FREQ_DIV 1 CTOTBHI BBIBOJIA, OTJWYHOTO OT X502_

OUT_FREQ_DIV_DEFAULT

X502_FEATURE_OUT_STATUS_FLAGS 2

BosmoxkuocTh  dTeHuss ¢Jaros  co-
CTOSIHUS BBIBOJA € NOMOIIBID X502_
OutGetStatusFlags()

4.1.26 PDjarm COCTOSHUA JAJid CHHXPOHHOTO BBIBOIA

Tun: t_x502_out_status_flags

Omnucaune: Purarn coCTOTHAA JJIgd CHHXPOHHOI'O BBIBO/JA

KoncTranTa Suavenue | Onucanue
@Djar yka3bIBaeT, YTO B HACTOSIIEE

X502_0UT_STATUS_FLAG_BUF_IS_EMPTY | 0xO1 BpeMs Oydep B MojyJsie Ha Iepeia-
qy IyCT
@jar ykaspIBaeT, 4TO OBLIO OIIy-
crorrenue Oydepa Ha BBIBOI C Ha-
JaJja cTapTa CHHXPOHHOI'O BBOIA-

X502_0UT_STATUS_FLAG_BUF_WAS_ 002 BBIBOJA UJIN C MOMEHTA HOCJIeJHEero

EMPTY YTEeHUs CTaTyca ¢ nmoMombio X502_
OutGetStatusFlags() (B 3aBucH-
MOCTH OT TOTO, YTO OBLIO MOCJEI-
HUM )

4.1.27 IlapameTpbl MoayJeii

Twum: t_x502_params

Onucanme: [lapamerpsl Moyteit

KoncranTa 3uavenue | Onucanue

X502_PARAM_UNKNOWN 0 HewussecTHeiii mapamMerp

LTA37_WRITE_CTRL2_REG 1

3allUChb KOHTPOJIBHOTO perucTpa AJid TeCTOB
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4.2 Tunpl JaHHBIX

4.2.1 3amnmck 0 ycTpoiicTBe

Tun: t_x502_devrec

Onucanme: CTpYKTypa, OMUCHIBAIOIIAA YCTPOUCTBO, 10 KOTOPOH € HUM MOXKHO yCTa-
HOBUTH COeIMHEHNE

ITone Tun Onucanne nonag
[Ipusznak  jielicTBUTEILHONR  CTPYK-
Typel. Ecam 3ammces neiicTBUTEIbHA

sign uint32_t (COOTBETCTBYET KAKOMY-JHOO YCTPOii-
CIBY), TO JIOJKEH OBITh  paBeH
X502_DEVREC_SIGN)

devname char [X502_DEVNAME_SIZE] Hazsanue ycrpoiicrsa

serial char [X502_SERIAL_SIZE] Cepuiinniit HOMED

. char [X502_LOCATION_STR_

location STZE] Onucanue MOJKIIOYeHUs] (€CTH €CTh)

flags 2int32. t Qaru us t_X5U02_dev_f1ags, OIINCHI-
BaloIlUe yCTPoRCcTBO

iface 1int8._ t I/IHTep(befIC, 0 KOTOPOMY TOJKII0Ye-
HO YCTPOICTBO
Onpenenser, 9TO WMEHHO COXPAHEHO

location_type| uint8_t B nose location (ogmo 3mavenue u3
t_x502_location_type)

res char [122] Pezeps
Hempozpaunbiit ykazareab Ha CTPYK-

internal t_x502_devrec_inptr * TYDY € JONOMHMTEIBHOM  uHdpopMa-

nueit, HeoOXOAUMON JUIA OTKPBHITHS
YCTPOMUCTBA

4.2.2 KannbpoBounbie K03 PUIMEHTHI JTNAIIA30HA.

Twun: t_x502_cbr_coef

Onucanne: CTpyKTypa COAEPKUT KAJTUOPOBOUHBIE 3HAUEHUS] CMEIEHUsT HYJIsT 1 KO-
dunmenrta mragbl g oxaoro gauamnaszona ALl wim [TAIL Pesynbrupyromee 3nadenme
ATIIT Beruncasiercst kak (val - offs) * k, rae val - HeoTkaTuGpoBaHHOE 3HAYEHEE

Ilone Tun Onucanmne noJud
offs double CMeIIeHne HyJIs
k double KO3 PUITUEHT TITKAJIBI
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4.2.3 Kosddummenrs jjig kaandOpoBku puiibpa koppekiiuu AYX

Twun: t_x502_afc_coef

Onucanme: CTpYKTypa OMUCHIBACT KOIPMUIIMEHTHI U TapaMeTPbl, HCHOJIb3yeMble JIIs
koppekmud AUX TTAII

Ilome Twun Onucanme moJis

Yacrora renepanun ILATI, Ha KoTOpOIT W3-
MEepeHO OTHOIIEHHE AMILIATY/I.

Yacrora curaaia, I KOTOPOH M3MepeHO
OTHOIIICHHE aMILIHTY/I.

Fd double

SigFreq double

Hab6op OTHOIIEHU peasbHo BbI-
CTABJICHHON AMILJIATY/ b CHHY-
double COUTATHHOTO CUTHAJIA JACTOTBI
u .

K @fieldref TLTR35 AFC COEF,Sigkreq
[X502_DAC_CH_CNT_MAX] . — -

3a/1aBAEMOIl aMILIUTY/Ie TIPU 9acTOTe reHe-
pamnn Qfieldref TLTR35 AFC _COEF,Fd
s Kaxkaoro Kanasa LTAIT.

4.2.4 KanubpoBouHbie KO3 PUIMEHTHI MOLYJIA

Twun: t_x502_cbr

Onucanme: CTpyKTypa, comepzKalias Bce KaanOpoBOIHBIE KOI(DDUIMEHTHI, KOTOPHIE
HCIONB3YI0TC MoysteM L-502/E-502

ITome Tun Onucanue moJg

t_x502_cbr_coef
adc - - Kamu6poso € KO3 e ATIIT
[X502_ADC_RANGE_CNT] JHMOPOBOTHDBIC K CbeHHH HTHE L[

t_x502_cbr_coef
dac - N Kanub6porounsie koadbdunmentsr [TATT
[X502_DAC_CH_CNT_MAX] P b O

Kanu6posounbie ko3 duiimenTs GpuibTpa

afc_coef t_x502_afc_coef xoppexmmn AUX s LIAIL LTA37

4.2.5 Wuadopmarusi o momysie L-502/E-502.

Twun: t_x502_info

Onucauune: CTpyKrypa, cojepzalias NocTosHHYI0 uHbopMamus o Moayie L-502/E-
502, KoTopas Kak IIPABHUJIO He M3MeHseTCs MMocjie OTKpeiTus Baumanwe! BurapHas cos-
MECTHMOCH MeXK/y BepcusiMu Oubsmorek He rapaHrupyercs! Vcnosb3yere TOJIbKO Te
Bepcuu OUOJIMOTEK C KOTOPBIMHE ObLIA CKOMITHJINPOBAH IIpOrpaMmal

Ilome Twun Onucanme monasa
name char Haspanue ycrpoiicrBa (“L502” wiu
[X502_DEVNAME_SIZE] “E502” nmm “E16”)
serial char [X502_SERIAL_SIZE] | Cepmuiinbiii Homep
@naru u3 t_x502_dev_flags, onuch-
devflags uint32_t BaIOINE HAJUYUE B MOIYJIE OIpee-
JIEHHBIX OTIUHI
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. Bepcust TIJINC (crapmmii Gafit - ma-
fpga_ver uintl6_t .
JKOpHast, MJIQ/IIIA{ - MUHODHA )
) Bepcus TIJINC, ynpaBasiomiero aHa-
plda_ver uint8_t p . » 1P m
JIOTOBOM YacCTbIO
board_rev uint8_t PeBn3us mnarTer
Bepcusg  npommBKE  KOHTpOJLIEpa
mcu_firmware_ver| uint32_t Cortex-M4. JleficrBuTeibHa TOJBKO
a1 monyra E-502
. . Pasmep Buemneit flash-namaru B 6aii-
flash_size uint32_t p
Tax
168t BaBoackoit MAC-aapec — neiicTBu-
uin
factory_mac - TeJIeH TOJNBKO JJId  YCTPOHCTB ¢
[X502_MAC_ADDR_SIZE] M
Ethernet-unrepdeiicom
3aBo/icKue KaanOpoBOUYHBIE K03 hu-
cbr t_x502_cbr . P b
nuents! (3 Flash-namsn)

4.2.6 Omnwucaresp KOH(pUrypamuum cereBoro narepdeiica

Tun: t_eb502_eth_config_hnd

Omnucanume: Henpo3padnblit ykasareab Ha CTPYKTYPY, COAEPIKAIIYIO TTApaMeTPhl KOH-
durypanuu cereBoro narepdeiica momayiasa E-502. [losbp3oBaTebekoil mporpaMme He J10-
CTYIIHBI MOJIsI CTPYKTYPBI HAIIPAMYIO, a TOJIBKO depe3 (byHknuu oudmoreku. Onucaresnb
koHduUrypamun cozjaercd ¢ nomompio E502_EthConfigCreate() m B KOHIE pabOTHI
ocBobokmaeTcd ¢ noMoripio E502_EthConfigFree (). Kak mpaBmyio Bce HacTpoilkKn He
JTOJIZKHBI 3ATOJTHITHCS TOJIH30BATEIEM BPYUYHYIO, OOBIYMHO CIIEPBA OHW CUYUTHIBAIOTCS U3
ycTpoiictBa ¢ nomompio E502_EthConfigRead (), mocse 4ero 4acTh HACTPOEK MOYKHO
U3MEeHNTh W COXPAHHTH B MOIYJb depe3 E502_EthConfigWrite ()

4.2.7 Omnwucarejib KOHTEKCTA MONCKA yCTPOWCTB B CETU

Twun: t_eb02_eth_svc_browse_hnd

Onmcanme: YKazaTelb Ha HENPO3PAYHYIO CTPYKTYPY ¢ HHMOpMaImeir 0 COCTOSHUM
TeKYIIETo ceaHca MOUCKa yeTpoiicTB B ceTu. Co3maercs NMpu Hadase HOUCKA BBI30BOM
E502_EthSvcBrowseStart () m yuuuToxkaercs ¢ moMotibio E5602_EthSvcBrowseStop ()

4.2.8 Omnwucarejib CETEBOI0 CEPBUCA

Tun: t_eb02_eth_svc_record_hnd

Onucanme: YKazaTedb Ha HEMPO3PAYHYIO CTPYKTYPY ¢ wWHMOpMaIueit o cepBuce
B CeTH, COOTBETCTBYIOMEM omHoMmy Moayaio E-502. Vcmomb3yeTcs mpu aBTOMaTHYe-
CKOM ODHAPYZKEHHH YCTPOHWCTB B JiOKaJabHOW ceru. Co3maercs npu Bbi3oBe E502_
EthSvcBrowseGetEvent () m yHmuroxkaercs ¢ momornibio E502_EthSvcRecordFree ()
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4.2.9 Buyrpennssa nadopMaIius 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 ()

4.2.10 Ormnmcarenab MOy

Twum: t_x502_hnd

Onucanme: Henpospadunblii ykasaTe b Ha CTPYKTYPY, COJAEPKAIIYI0 HHMOPMAIUIO O
HacTPOMKaxX MOJLYJisl M TeKyIleM coejnHennu ¢ HuM. lloib30BaTe/ibCcKOl 1porpaMme He
JIOCTYIIHBI TOJIsl CTPYKTYPbl HAIPAMYIO, & TOJIbKO 4yepe3 ¢pyukiun oudaunoreku. OymHk-
[N YIIPABJIEHUsT MOLYJIEM TPUHUMAIOT OMUCATEIb MOILY/sI CBOUM TIEPBBIM MAaPAMETPOM.
Omwmcaresib MOJYJIA co3jiaeTcs ¢ nmoMolnbio X502_Create () u B KoHIle pabOThI 0OCBODOK-
naeTca ¢ moMoInbio X502_Free().

4.2.11 Cnoucok cepuiiHbIii HOMEPOB

Twun: t_x502_serial_list
Onucanme: Tun ompejenser MacCUB CEPUUHBIX HOMEPOB /s KOJUYECTBA MOJLyJIe,
OIIpe/IeJIIeEMOr0 Ha dTame paboThl IPOrPAMMEBI.

4.3 DyHKNOUNI

4.3.1 DPyHKNIUU AJI9 CO3TAHUS U OCBOOOXKJIEHUSA OIMCATES MOILYJIs

4.3.1.1 CozaaHue onucaTeJad MOIYJIs

®opmart: t_x502_hnd X502_Create (void)
Omnucaune:

Cosmanne onucaresist MOILYJIsI, IS mocaeaytomeil paborsr ¢ moayaem E-502 wan L-502.
B CJIy4dae yCIEIITHOT'O BbhlAeJIeHUd IMTaMATH HHUIUAJIU3UDYET IOJId OIIucaTe id 3HaYCHUAMN

0 YMOJTYaHUIO.
Bo3spartiaemoe 3HaYeHUIE:
NULL B cayvae ommbKu, WHaUe - OMUCATETb MO

74



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 OPyHKNIUU JJ9 OTKPBITUSA 1 IMTOJIydYeHusds MHPOPMAINUN O MO/LYJIE

4.3.2.1 T'nobGaBabHBIE IEpEeMEHHbBIE

ITepemennas Tun Onucanne
info t_x502_info *

4.3.2.2 Ilosyuenme coucka cepuitabIx HOMepoB mozayJieit L-502.

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

OyHKIMSA BO3BPAIAET CITUCOK HOMEPOB BCex HaiiieHubx Moy e L-502, nezaBucumo
OT TOT'O, OTKPBITHI OHU Ceifdac WK HeT.

Ecu Hy»KeH CIHHCOK TOJBKO TeX MOJYJIeH, KOTOpble He OTKPBITHI (TO €CTh TOJBKO
TeX, ¢ KOTOPBIMA MOYKHO YCTAHOBUTH COEIMHEHUE), TO JJIsl STOTO MOYKHO TepeiaTh B
dbyuknuio daar X502_GETDEVS_FLAGS_ONLY_NOT_OPENED.

ITapameTpsr:

serials — Maccus pasmepom size*X502_SERIAL_SIZE Gaiit, B KOTOpBIii OyayT coxpane-
HbI cepuiiibie HOMepa Halienubx Momy/eit. Moxer ObiTh NULL, ecnu size=0, a
devent!=NULL, B ciydae, eci Hy?KHO TOJBLKO MOJYYIUTb KOJTHIECTBO MOJIYJIel B
cucTeMe.

size — Ompenenser, CKOJTbBKO MAKCAMAIbHO CEPURHBIX HOMEPOB MOZKET OBITH COXPAHEHO
B MaccuB serial. ByyT coxpanenbl TOJIbKO 1epBbIe size cepuitabix HoMepos. Mozxer
ourTh 0, ecoin serials=NULL

flags — ®@narm u3 t_x502_getdevs_flags, onpeaesdioniue NoBe/eHNe (DYHKINAN.

devent — Ecim devent!=NULL, To B JaHHYI0 HepeMeHHYIO COXPaHsaeTCs o0Iee InucIo
HaiiieHHbpIx Mogyaeit L502 (MoxkeT GBITH GOJIBIIe Size).

Bo3Bparmiaemoe 3HaYeHUIE:
Ecmm <0 - koj omubKu, MHAYE KOJUIECTBO COXPAHEHHBIX CEPUITHBIX HOMEPOB B MaCcCHBE
serials (Bcerma <= size)
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4.3.2.3 OrkpsiTue moayiasa L-502 mo ero cepuitHoMy HOMEDPY

®opmart: int32_t L502_0Open (t_x502_hnd hnd, const char *serial)
Onucanne:

QyHKINS yCTaHABINBaeT CBA3b ¢ Mojyjaem [-502 mo ero cepuithomy HOMepy. [lo-
cJie  YCIEIIHOTO BBIIMOJHEHHS 3STON (DYHKIUU, IOJIH30BATEIb IOJYYAeT IKCKIIO3UB-
HBIH JIOCTYH K MOJIYJIIO depe3 Oolucare b MOAY/sd. /o 3aKpBITHS CBSI3U C ITOMOIIBIO
X502_Close () HUKTO APYroii YCTAHOBUTH CBA3b ¢ MOJYJEM He cMoxkeT (OymeT BO3Bpa-
IIeHa OImuOKa, X502_ERR_DEVICE_ACCESS_DENIED).

Ecim B kagecte cepuitnoro nomepa mnepegan NULL wam mycrast ctpoka, To 6yaer
YCTAHOBJIEHA CBA3b C IEPBLIM HAlJICHHBIM MOJIYJIEM, C KOTOPBIM IIOJYUUTCHA YCIEITHO
ee ycTaHoBUTH. Ec/ B cucTtemMe HET HH OIHOIO MOJYJIA, TO OYIeT BO3BpAalleHa OMNOKa
X502_ERR_DEVICE_NOT_FOUND. Ecim B cucreme mpucyTcTByOT Momyaun L-502, HO co-
e/IMHEHNE HU C OJHUM M3 HUX yCTAHOBUTH HE YJIAJOCh, TO OyJeT BO3BPAIIEHA ONINOKA,
[IOJIy9€HHAS TPHU TMONBITKE YCTAHOBATH COEIMHEHUE C MOCJIEHAM HAMTEHHBIM MOJLYJIEM.

[Tocute 3aBepiiierust paboOTHl € YCTPONCTBOM COeUHEHWE JIOJIZKHO OBITh 3aKPHITO C MO~
Motbio X502_Close().

ITapamerpsr:
hnd — Ommucarens ycTpoiicTsa.
serial — Yka3zareqb Ha CTPOKY C CEpPUHAHBIM HOMEPOM OTKPLIBAEMOI'O MOJYJIS WA

NULL.

Bo3sparmniaemoe 3HaYeHUIE:
Koxa omubku.

4.3.2.4 IlonydeHmne cnucka cepuitHbIX HOMEPOB MoayJieit E-502, moakI09eHHbIX

mo USB.

®opmMmart: int32_t E502_UsbGetSeriallist (char serials[]
[X602_SERIAL_SIZE], uint32_t size, uint32_t flags, uint32_t *devcnt)
Onucanne:
QyHKIU BO3BpaIlaeT CIUCOK HOMEPOB BeeX HaiieHHBIX Moy et E-502, HezaBucumMo
OT TOT'O, OTKPBITH OHU ceifTac WM HeT.
QOyHKIMs Ha JAHHbIA MOMeHT He nojyep:xKuBaer dgJar X502_GETDEVS_FLAGS_ONLY_
NOT_OPENED.
ITapameTpsr:
serials — Maccus pasmepom size*X502_SERIAL_SIZE Gaiit, B KOTOpBIii OyayT coxpane-
HBI cepuiiibie HOMepa HaliaeHubx Momy/ei. Moxer ObiTh NULL, ecnu size=0, a
devent!=NULL, B ciygae, eci Hy?KHO TOJBLKO MOJYIUTb KOJTHIECTBO MOJIYJIeH B
cucTeMe.
size — Oupejiesisier, CKOJIBKO MAKCUMAJILHO CEPUITHBIX HOMEPOB MOKET OBbITH COXPAHEHO
B MaccuB serial. ByyT coxpanenbl TOJIbKO mepBbIe size cepuitnbix HoMepoB. Mozxer
obrTh 0, ecoin serials=NULL
flags — ®narm u3 t_x502_getdevs_flags, onpeaesdioniue NoBe/eHne (DYyHKINAN.
devent — Ecim devent!=NULL, To B JaHHYI0 HepeMeHHYIO COXPaHsaeTcs o0Iee InucIo
HaiieHHbIX Mojyteit E502 (Moxker ObITh GosbIre size).

Bo3Bparmniaemoe 3HaYeHUE:
Ecimm <0 - ko omubKu, MHAYE KOJUIECTBO COXPAHEHHBIX CEPUITHBIX HOMEPOB B MAacCHBE
serials (Bcerma <— size)
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4.3.2.5 Pab6oraer ananoruuyno E502 UsbGetSerialList, Tonbko njss mMomymeii
E16.

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

4.3.2.6 OTkpseiTue moayns E-502, noakirouennoro no USB, o ero cepuitHomy
HOMEDPY

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

OyHKIHAA YCTAHABIMBACT CBA3b ¢ MoayjaeM E-502, moak/modeHHBIM 10 HHTepdeiicy
USB, 1o ero cepuitHoMy HOMEPY.

[Tocste ycmenrHOro BBIMOTHEHNS 3TOH (DYHKIMH, [TOJTH30BATE/b MOy 9aeT IKCKTIO3UB-
HBIH JIOCTYI K MOIYJII0 depe3 ommcareab MOayd. /o 3akpwITHS CBSA3U C MOMOIIHIO
X502_Close () HUKTO ApYroii YyCTAHOBUTH CBA3b ¢ MOJYyJeM He cMoxkeT (OymeT BO3Bpa-
IeHa omunbKa, X502_ERR_DEVICE_ACCESS_DENIED).

Ecnu B KagecTBe cepuitnoro nomepa mnepegan NULL uwim mycras cTpoka, To Oymer
YCTaHOBJIEHA CBSI3b C MEPBBIM HANIEHHBIM MOJYJIEM, C KOTOPBIM MOJIYIUTCHA yCIEITHO
ee yCTaHOBUTh. KCJIM B cHUCTeMe HeT HH OJHOTO MOJYJdA, TO Oy/aer BO3BpAIleHa OIMMUOKA
X502_ERR_DEVICE_NOT_FOUND. Ecau B cucreme npucyrcrByior moayan E-502, Ho co-
eJIMHEeHHe HU ¢ OJHUM M3 HHUX YCTAHOBHUTDH HE yJIaJ0Ch, TO OyJeT BO3BpalleHa ONInOKa,
Oy YeHHAs IPU MOIBITKE YCTAHOBUTH COCIMHEHHE C TOCJIEeIHIM HalIeHHBIM MOJLYJIEM.

[TocJie 3aBepiierusi pabOThl ¢ YCTPONCTBOM COEJIMHEHHE JIOJIZKHO OBITh 3aKPBITO C 110~
Mombio X502_Close ().

ITapameTpsr:
hnd — Omnmucarens ycrpoiicTsa.
serial — VYkazaresp Ha CTPOKY C CEPUHHBIM HOMEPOM OTKPBIBAEMOTO MOIYJISA WJIN

NULL.

Bozspamiaemoe 3HaueHUe:
Koa omubku.

4.3.2.7 PabGoraer ananoruuao E502 OpenUsb, Tonbko ana moayieit E16.

®opmar: int32_t E16_0penUsb (t_x502_hnd hnd, const char *serial)
Onmucaunmne:
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4.3.2.8 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.

4.3.2.9 OTkpseiTue moayis E-16 mo IP-aapecy

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

Onucanne:

OyHKIHSA YCTAaHABIMBAET CBA3b ¢ MoayjaeM E-16, MOAKIIOUEHHBIM MO HHTepdeiicy
Ethernet, nysg koTroporo ycraHoB/ieH yKasaHHbIN ajgpec [Pv4.

[Tocute 3aBeprerust paboOTH C YCTPORCTBOM COeMHEHNE TOJZKHO OBITH 3aKPBITO C MO-
Mompbio X502_Close ().

ITapameTpsr:

hnd — Omnmucarens ycrpoiicTsa.

ip _addr — IPv4 azpec momyna B Buje 32-6utHoro ciosa. Jlma azapeca “a.b.c.d”
ip_addr = (a<<24)|(b<<16)|(c<<8)|d.

flags — @uaru, ynpasisioniue padoroii dbyukiuu. Pe3eps, 10:KHB ObITH Beera 0.

tout — Bpems Ha ycranoBeHus DOAKIIOUeHnd B Mc. Ecim moax/IodeHne He yIacTCs
3aBEPHINTH 33 33/[AaHHOE BpeMs, TO (PyHKIMS BepHET OIIHUOKY.

Bo3sparmniaemoe 3HaYeHUIE:
Koxa omubkn.
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4.3.2.10 3akpbITHEe COEAUHEHUS C MOIAYJIEM

®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.

4.3.2.11 IIpoBepka, OTKPBITO JIU COEANHEHUE C MOIYJIEM

®opmat: int32_t X502_IsOpened (t_x502_hnd hnd)

Onucanune:

QyHKIUS TPOBepdAeT, OTKPBHITO JIU B JAHHBIA MOMEHT COeJTUHEHHWE ¢ MOIyIeM. Ecim
coe/uHeHne OTKPBITO, TO dyHKIms Bo3ppamaer X502_ERR_OK. Ecyu ke 3aKpbITO, TO
dyukiug Bo3Bparniaer onmubdoky X502_ERR_DEVICE_NOT_OPENED.

ITapameTpsr:
hnd — Ommcarenb Momys.

Bo3zspamiaemoe 3HaYeHUeE:
Kon ommbxku.

4.3.2.12 Ilosmydyenue madopManum 0 MOyJie

®opmart: __attribute__ ((__deprecated__)) int32_t
X502_GetDevInfo(t_x502_hnd hnd

Onucanwme:

[Tosyuenne nadopmarmn o mozye 1-502 /E-502, ¢ KoTopbiM ycTaHOB/IEHA CBSA3h. BHE-
manue! Ilpu ucnosb3oBannu 91oil GyHKIME (Kak U JT0060# APYroil U3 3TOTO api) BaKHO
yoeIuThCcs 9TO HpH cOOPKe UCHOTHSAeMOTo paiiia, UCIOJNIb3YeTCd 3aroJJ0BOYHBIA (ail
TOI YKe Bepcuu 4To U GuHapHbIil daitn camoii 6ubanoTeku (x502api.h == x502api.dll)!

ITapameTpsr:
hnd — Omnwucarenb Momys.
info — Mudopmarus o mojyse (emorpu onncanue tuna t x502  info).

Bo3sparmiaemoe 3HaYeHU!E:
Kon ommubxkmn.
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4.3.2.13 TlonydueHnue mudOpPMAIUN O MOIYJIE

®opmar: int32_t X502_GetDevInfo2 (t_x502_hnd hnd, t_x502_info *info,
uint32_t size)
Onucanune:

[Tonyuenne undopmarmu o Mozye L-502/E-502, ¢ KOTOPBIM yCTaHOB/IEHA CBA3h. BHE-
manue! [Ipu ucnosbzoBannu 31oil GyHKIHK (Kak u Ja1060 APYroil U3 9TOro api) BaKHO
ybeuThes 9To npu cOOpKe UCHOJTHAeMOTO (haiiia, UCHOIb3YeTCsd 3ar0J0BOYHbBIH (aii
TOil yKe Bepcuu 4TO U GuHapHbIil daitn camoit 6ubanoTekn (x502api.h == x502api.dll)!
ITapameTpsr:
hnd — Omnwucarenb Momys.
info — Mudopmarus o mogye (emorpu onucanue tuna tx502  info).
size — Pa3wmep sizeof(t_x502_info).

Bo3Bparmniaemoe 3HaYeHUIE:
Koxa omubku.

4.3.3 @PyHKOUU Ajid paboThl ¢ 3an0ucaMu 00 ycTpoiicTBe

4.3.3.1 IlosyuuTh COUCOK 3amuceii, COOTBETCTBYIOMINX IOJKJIIOYEHHBIM MOY-
aam L502.

®opmart: int32_t L502_GetDevRecordsList (t_x502_devrec *1list, uint32_t
size, uint32_t flags, uint32_t *devcnt)
Onucanne:

DyHKINS HAXOAUT BCE MOJAKJIOUYeHHBbIE MOy [-502 W WHUIMAIN3UPYET 3AIUCH O
KaKJIOM HAlJIEHHOM YCTPOHCTBE U COXPAHSeT UX B MePeAHHBIN CIUCOK (eC/TH He Hy.ie-
Boit). Bo3BpallleHHbIe B CIIUCKe 3AUCH JOJZKHBI ObITH OYHINEHBI TTOCJIE UCTOIb30BAHMS
¢ nomorpio X502_FreeDevRecordList () (Tak:ke B cJiyuae MOBTOPHOTO BBI30B L502_
GetDevRecordsList () c Tem ke MAacCUBOM 3alUCEll, 3allUCH, [1OJIyYE€HHbIE DU IIPE/IbI-
JIYIIEM BBI30Be, JTOJZKHBI ObITh ClIePBa OUUIIEHBI ).

ITapameTpsr:

list — Maccup g1 coxpaHeHus 3amuceil 0 HaiiaeHHBIX ycTpoiicrBax. JlozKen comep-
JKaThb MeCTO Jjisd coXpaHeHHd He MeHee size 3amuceit. Moxer Obith NULL, ecsim
size=0, a devent!=NULL, B ciaydae, ecjiu Hy’KHO TOJbKO TOJYYHATH KOJUIECTBO
MOJYJIEH B CHUCTEMe.

size — Omupejessier, CKOJbKO MAKCUMAJIbHO 3aIUCeil MOXKeT ObITh COXPAHEHO B MACCHUB
list. ByayT coxpanenbl TOJIBKO TepBbIE Size 3almuceil, ecjim yCTPOUCTB HafleHHO
OoutkIIIE.

flags — ®narm u3 t_x502_getdevs_flags, onpesesdioniyue NoBeeHne QyHKINAN.

devent — Econ He Hy/1eBoit yKazaTesb, TO B JJAHHYIO IEPEMEHHYIO cOXpaHseTcs obiee
9ISt HalleHHbIX MojyJteil L-502 (Mmozxer ObITh GoJiblie size).

Bo3spariaemoe 3HaYeHUE:

Ecyim <0 — ko1 o1mudKY, nHAYE KOJTUIECTBO COXPAHEHHBIX 3AITUCe 0 Hall IEHHBIX YCTPOii-
CTBaxX (BCGI‘,ZL& <= size). VIMeHHO HA 9TOT pa3Mep HYXKHO ¢leaTh B JaabHelinmem X502_
FreeDevRecordList () as ocBOOOXKI€HMS MaMSITH, BbIAEIEHHON 101 HH(MOPMAIKIO, HA
KOTOPYIO CChLITAETCA 3alUCh.

80



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 Amnagornuno E502 UsbGetDevRecordsList, moay4nTs cnucok 3anucei,
COOTBETCTBYIONINX MOAKJIOUEHHBIM MoayasaMm E16.

®opmar: int32_t E16_UsbGetDevRecordsList (t_x502_devrec #*list, uint32_t
size, uint32_t flags, uint32_t *devcnt)
Onucanue:

4.3.3.4 Amnagornuno E502 UsbGetDevRecordsList, moay4nTs cnucok 3anmucei,
COOTBETCTBYIONINX MOAKJIIOYEHHBIM Moayaam E14-440.

®opmart: int32_t E440_UsbGetDevRecordsList (t_x502_devrec *list,
uint32_t size, uint32_t flags, uint32_t *devcnt)
Onucanne:
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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 ycrpoiicTBa.
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 UHUITHAJIUZUPYET 3aIUCH O YCTPOHCTBE, MOAKJIIOYEHHOM 110 WHTEp-
deiicy Ethernet, ¢ ykazanusim [IPv4 ajipecom. lannas pyHKIMS TOJBKO CO3/1a€T 3aIKCD,
HO He NPOBepsgeT HAJUYHE COOTBETCTBYIONIETO yeTpoiicTBa. Ilogkodenne K MOILYJIIO BbI-
MOJTHAETCS aHAJIOTUIHO JApYTuM 3amucaM depe3 X502_0penByDevRecord ().
ITapameTpsr:
devrec — Yka3zaTe/b Ha 3alUCh YCTPOUCTBA, KOTOPad AOJXKHA OBITH CO3JaHA W 3aI0JI-
HEHa HYXKHBIMU IIapaMeTpaMH.

ip_addr — IPv4 azgpec moxyns B Bume 32-OHTHOTO CJI0Ba (aHAJIOIMYHO HApPAMETPY
ip_addr dyskun E502_0penByIpAddr ()).

flags — @aaru. Peseps, moykubl ObITH Beera 0.

tout — Bpemsa nj1a ycranoBiieHus HOJKIOUeHHS B Mc. JlaHHOe BpeMs coXpaHdaeTcs
B 3allCH M HCIOJb3YyeTcs IpH HoceaytomeM Boi3oBe X502_0OpenByDevRecord().
Ecnun moax/iodeHune He yaacTCd 3aBEPIIMTH 33 ITO BpeMs, TO (QPYHKIHs
X502_0OpenByDevRecord () BepHET OMMUOKY.

Bo3zspamiaemoe 3HaYeHUeE:
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 COEJIWMHEHUS a9 3alucu
YCTpPOICTBe

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

Onucanune:

Hannas dysknus nossosisier u3menuTb TCP-mopr yupas/siionero coejjuHenns: Mo-
gyt E-502. 910 moxker ObITh HEOOXOAmMO, ecym MOAyab E-502 m xoct, ¢ KOTOPOTO
HeO6XO,ZLI/IMO YCTaHOBUTHL COCJMHEHUE, HAXOAATCA B Pa3HBIX CeTAX U aJApeC MOJAYJIA E—
502 He JocTyIeH U3 CeTH XOocTa. B aToM cirydae Tpedyercs HacTpoilka npobpoca mopToB
Ha MapIIpyTH3aTOPe U MPH HaJImdIue 0oJiee 0HOro Takoro moayis E-502, T.k Bce coemn-
HEHUS WIYT C MAPHUIPYTU3UTOPOM, TO PA3JMYUTDH ITU MOJY/IU MOXKHO TOJbKO 110 TCP-
IIOPTY, €CJU HACTPOMTH pa3Hbie MOPTHI Hpu mpobpoce. B aTom ciydae momMumo mopra
YIIpaBJIdOImero CoeJnHeHndg, H€O6XO,ZLI/IMO U3MEHHUTHL U MMOPT COoeduHeHUud JJid IMepegavu
nTaHHBIX, BeI3BaB E502_EthDevRecordSetDataPort ().

Jlannast (pyHKIHUS JTOJKHA OBITH BBI3BaHA I 3alUCH, CO3JAHHOWU JIO 9TOr0 € IO-
Motbio E502_MakeDevRecordByIpAddr() m 0 OTKPBLITHS COETWHEHHS C MOMOIIHIO
X502_0penByDevRecord ().

ITapameTpsr:

devrec — Vkazarejb Ha 3alllCh YCTPOUCTBA, B KOTOPOW HYZKHO U3MEHUTH YIIPABJILIO-
it TCP-nopr.

cmd _port — Hosoe snagenne TCP-nopra jiis yIpaB/sionero coe/liHeHns

Bo3zspamiaemoe 3HaueHUe:
Kon 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 Co3zaaHue 3amMcu O YCTPOMCTBE IO OMUCATEJIO CETEBOTO CEpPBUCA

®opmart: int32_t E502_MakeDevRecordByEthSvc (t_x502_devrec *devrec,
t_eb02_eth_svc_record_hnd svc, uint32_t flags, uint32_t tout)
Onucanmne:

[lanHasg pyHKINS WHUIUAJA3UPYET 3aIUCh O YCTPOUCTBE, MOAKIIOYEHHOM MO UHTEpP-
deiicy Ethernet, coorBeTcTBYIOIMEMY CETEBOMY CEPBUCY, Ha KOTOPBIH YKA3bIBAET Iepe-
JIAHHBIH OMUCATEb CETEBOr0 CEPBUCA. DTOT OMUCATE/Ib MOYKET OBITh IMOJIYyYeH C OMO-
b0 (DYHKIMIT MONCKA CETEBLIX CEPBUCOB, COOTBETCTBYIONUX MOy aaM E-502, B jtoKa b-
HOlT cetu. /lanHagd OYHKIUSA TOJIBKO CO3/IaeT 3alHCh, HO He IIPOBepdeT HAJTUINE COOT-
BETCTBYIOIIETO yeTpoiicTBa. [logkmouenne K MOTYTIO BBITIOIHIETCS aHAJOTHIHO JIPYTUM
zanucam depe3 X502_0penByDevRecord(). Besa HeoOxomumast mHGOpMANMA U3 OTHUCA-
TeJisl CeTeBOIO CepBUCA COXPAHIETC B 3allUCH O YCTPOHCTBE, T.€. 1OCJe BbI30Ba JAHHON
GbyHIIUN IPU YKEeJAHWU OMUCATEb CETEBOI'0 CEePBHCAa MOYKHO Cpa3y OCBODOXKIATH C MO-
Motibsio E502_EthSvcRecordFree().

ITapameTpsr:

devrec — Ykazaresb Ha 3alUCh YyCTPOHCTBA, KOTOPas I0JKHA OBITH CO3/aHA W 3aI10JI-
HeHa HYKHBIMU ITapaMeTPaMHu.

svc — Omnmcareslb  ceTeBOro  CepBHCa, MHOJYYEHHBIE ¢ momombio  E502_
EthSvcBrowseGetEvent ().

flags — @aaru. Pe3eps, nomkubr ObiTh Beerya 0.

tout — Bpemsa jia ycranosienus nojk/aoudenusd B Mc. JlanHoe BpeMsi COXpaHseTCs
B 3allWICH W HCIIOJb3yeTcs IpH HocaeaytoremM Bei3oBe X502_0penByDevRecord().
Ecnun monkirodeHne He yaacTcsd 3aBepIIMTh 3a 3TO BpeMs, TO QYHKINS
X502_OpenByDevRecord () BepHer OmunoOKY.

Bo3sparmiaemoe 3HaYeHUTE:
Koz omubku
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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 OcsBoboxkeHue 3anuceii 06 ycTpoiicTBax

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

Onucanme:

QyHKIHS OYUIIAET PECYPCHI, BbIIeJeHHbIe IIPH NHUITHAJIN3AIIY 3alIUCH O YCTPOCTBe
1101, H(OPMAIIHIO, HEOOXOUMYIO JIJIsT OTKPLITHS ycTpoiicTBa. /lannasa pyHKIus g0/12K-
Ha BBI3BIBATHCA IOCJE WHUMUATU3ANNN 3aIACA O YCTPOUCTBE OHOM M3 COOTBETCTBYIO-
X GYHKIMH Tocae TOTO, KOTja 3aluch yke He Hy:KHa. llocse ycraHoBKEM cBS3H C
yerpoitctBoM depes X502_0penByDevRecord () 3anmuch He UCHOJIB3YeTCs B JaJbHeHTIIeM
U ee MOXKHO IIPU YKeJJAHUU CPa3y OCBOOOJINTH, HE 3aKPblBas COJUMHEHUS C YCTPORCTBOM.
DyHKIMS MOKET OIUCTHTD Cpa3y HECKOJBKO 3aIHCel N3 MaccuBa (€Cam OYuIaeTcs O/l-
Ha, TO B KA4eCTBe pa3Mepa JIOMYCTHMO yKa3biBaTh 1).

ITapameTpsr:

list — Maccus 3anmceii 0 ycTpoiicTBe UM yKa3aTe b Ha €JIMHCTBEHHYIO 3aITUCh, PECYPChI
KOTOpOil (KOTOPBIX) HY?KHO OCBOGOIUTH.

size — KosmnuecTBo 3amuceit B MaccuBe

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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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 VYcraHOBKAa 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 MapaMeTpPhl 33JaHHOIO JOIHYECKOT0 KaHAJIA B JIOTHIECKOM

tabymie ALIIL

ITapameTpsr:

hnd — Omnwucarenb Momys.

Ich — Howmep sorugeckoro kanasna. (ot 0 qo X502_LTABLE_MAX_CH_CNT-1 miu mo E16_
LTABLE_MAX_CH_CNT-1 mjga E16)

phy ch — Howmep dbusuyeckoro xanana Allll, nagunas ¢ 0 (0-15 aus muddepeniu-
anbHOrO pexkuma, 0-31 st pexkuma ¢ obreii 3emieit)

mode — Pexum m3mepenus kanaa ALIIT (3navuenue tuma t_x502_1ch_mode)

range — /Inanason usmepenus kanaja (3Hadenue tuna t_x502_adc_range)

avg — Kosdbdunment yepennenus mo kananay (e peasmzosano B E16). Hynepoe 3naue-
HIE COOTBETCTBYET 3HaYeHUI0 Koy duimenTa, ompeaeaeHHoro oudbanorexoii. /s
ABHOTO 33JaHust Ko3bUIHEHTa YCpeIHeH s HYKHO Tepe]] 3HadeHue ot 1 (oTcyT-
crBue ycpenHenusi) 10 X502_LCH_AVG_SIZE_MAX. B ciyuae eciiu 3HAUEHHE YCPEJI-
HEHUS IIPEBBIIIAET JeJUTe/b YACTOThI, TO IT0 3Ha4YeHne OyJIeT CKOPPEKTUPOBAHO

Bo3sparniaemoe 3HaYeHUIE:
Koxa omubkn.

4.3.4.3 TlonydyeHme mMaccumBa auana3oHOB moayada E16.

®opmart: double const * E16_GetAdcRanges (uint32_t *ranges_len)

Onucanue:
Bosppammaem ykasaresnb Ha Maccus: double ranges|| = 10, 2.5, 0.625, 0.15625;

ITapamerpsr:
ranges len — Ykaszare/b Ky/Ja 3alUChIBaeT pa3Mep BO3BPAIIAEMOr0 MAaCCUBa,

Bo3Bparmiaemoe 3HaYeHME:
Ykazarennb Ha maccus double pasmepom ranges len wim NULL B ciydae ommOku.
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4.3.4.4 Tloaydyenme maccumBa amana3zoHoB moayasda E502.

®opmart: double const * E502_GetAdcRanges (uint32_t *ranges_len)

Onucanue:
Bosppammaem ykasaresnb Ha Maccus: double ranges|| = 10., 5., 2., 1., 0.5, 0.2;

ITapamerpsr:
ranges len — VYkaszaresb Ky/Ja 3alUChIBaeT pa3Mep BO3BPAIIAEMOr0 MAaCCUBa,

Bo3sspamiaemoe 3HaueHUeE:
Ykazaresib Ha maccus double pazmepom ranges len mwin NULL B cirydae omubku.

4.3.4.5 IloaydyeHme mMaccumBa AMANA30HOB MOIYJIS

®opmart: double const * X502_GetAdcRanges (t_x502_hnd hnd, uint32_t
*xranges_len)

Onucanue:
st moaynst E16: double ranges|| = 10, 2.5, 0.625, 0.15625; Tnst moxynst E502: double
ranges|| = 10., 5., 2., 1., 0.5, 0.2;

ITapameTpsI:
hnd — Omnwucaresnb MOmyJist.
ranges len — Vkazarenb Ky/Ja 3aluChiBaeT pasMep BO3ZBPAIIAEMOTO MaCCHBa

Bo3spariaemoe 3HaYeHUIE:
Ykazatenb Ha MaccuB double pasmepom ranges len wim NULL B ciydae omuOkmy.

4.3.4.6 YcTaHOBKAa KOJINYECTBA JIOTUYECKUX KAHAJIOB

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

Omnucanue:
DyHKIUSA YCTAHABINBAET KOJUYECTBO JIOTUYECKUX KAHAJIOB B JIOTUYECKON Tad/IUIE

AL

ITapameTrpsi:

hnd — Omnucarenp mMomyms

Ich cnt — Konudecrso storndeckux kanastos (or 1 g0 X5602_LTABLE_MAX_CH_CNT uin
10 E16_LTABLE_MAX_CH_CNT s1s1 E16)

Bo3sparmniaemoe 3HaYeHUIE:
Koz omubkn
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4.3.4.7 Tlosy4yeHmne KOJMYIECTBA JIOTUIECKNX KAaHAJIOB

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

Onucanne:
OyHKIMSI BO3BPAIAET YCTAHOBIEHHOE paHee ¢ ToMoTIhio X502_SetLChannelCount ()
KOJIMYECTBO JIOTUIECKUX KAHAJIOB B yrpasjstoieit Tadaume ATIIT.

ITapameTpsr:
hnd — Omnucarenp momymns
Ich cnt — Koan4yecTBo JJOrHuecKuX KaHAJIOB

Bozspamniaemoe 3HaYeHUeE:
Koz omubku

4.3.4.8 VYcraHOBKaA AejiuTead 4acTOThI coopa g AIIII

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

Onucanne:

Yacrora coopa ALIT mosygaeTcs Kak pe3yabTar AejIeHns] OMOPHON YaCcTOThI CHHXPO-
Hu3anuu (Kak B Clydae BHEIIHel, Tak W BHYTDEHHeH) Ha JeJINTeNb, YCTaHABINBAEMBbI
9TOi pyHKIHE.

Anprepuarupoii 3roit byukiuu ciaykut X502_SetAdcFreq(), KOTOpas pacCIUTHIBAET
9TOT JeJIMTEeIb Ha OCHOBAHWE IepeJaHHoil Tpebyemoit gactoThl cbopa ALILIL.

ITapameTpsr:
hnd — Omnwucarenb Momys.
adc_freq div — Hemurens gactorst AIIT (or 1 go X502_ADC_FREQ_DIV_MAX).

Bo3Bparmniaemoe 3HaYeHUIE:
Koxa omubkn.

4.3.4.9 YVYcraHOBKa 3HaUeHUd Me>KKanapoBoii 3amep>kku g AIIII

®opmart: int32_t X502_SetAdcInterframeDelay (t_x502_hnd hnd, uint32_t
delay)

Onucanne:

OyHKIKUSA yCTAHABIMBACT MEXKKIPOBYIO 3aepKKy st AL, To ecth kosmaecTBO
MIEPUOIOB OMOPHOI YaCTOTHI CHHXPOHU3AINH, KOTOPOE Oy/IeT TPOIYIIEHO TOC/Ie MpoBe-
JIeHUs U3MepeHHs TOceTHer0 KaHala JOTHIecKO Tab/IUIIb! 10 TPOBeIeHNs] H3MepeHus,
COOTBETCTBYIOIIETO MEPBOMY JIOTHUECKOMY KaHATY CJIeIYIONEero Kajpa.

AsbrepaaruBoit MozkeT siByisiThes Gyuknus X502_SetAdcFreq (), koTopasi pacCcYuTbI-
BaeT 3HAYEHHE MEXKKaJpPOBOIl 3aJepKKHU 10 33laHHbIM IapaMeTpaM JacToThl cOopa u
JaCTOTHI CJIEIOBAHHS KaAPOB (4acTOThl cOOpa HA JIONHYECKUH KaHAT).

ITapameTpsr:

hnd — Ommucarenb Momys.

delay — 3nauenue MexkkaIpoBoii 3ajgep:kku (or 0 gm0 X502_ADC_INTERFRAME_DELAY_
MAX)

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.4.10 YcraHOBKA AeJNTENHd YaCTOThl CHHXPOHHOTO BBO/Ia C MU (PPOBBIX JTUHUIL.

®opmar: int32_t X502_SetDinFreqDivider (t_x502_hnd hnd, uint32_t
din_freq_div)
Onucanme:

YacToTra CHHXPOHHOTO BBOJA JAHHBIX ¢ MUMPOBBIX BXOJOB MOIYIAETCS KAaK PE3YJIb-
TAT JIeJI€HUS] OMOPHONH YaCTOTHI CHHXPOHUBAINHA HA JI€JINTE/h, YCTAHABIHBAEMBINH 3TOM
dyHKIHE.

Anvrepuarupoii 3roit byukiuu ciaykut X502_SetDinFreq(), KOTOpas pacCIUTHIBAET
3TOT JeJUTeTh Ha OCHOBAHWW TepeJJaHHON TpeOyeMoil JacTOTHl CHHXPOHHOTO BBOMA C
1 pOBLIX JTUHMIA.

ITapameTpsr:

hnd — Omnwucarenb Momys.

din freq div — lesuresp 9acTOTH CHHXPOHHOTO BBOAA ¢ Hu(pOBHIX juHHA (0T 1
0 X502_DIN_FREQ_DIV_MAX).

Bosspariaemoe 3HaYeHUE:
Kon ommbxu.

4.3.4.11 VYcTaHOBKA JEJUTENHd YaCTOThI CHHXPOHHOTO BbIBOAA

®opmart: int32_t X502_SetOutFreqDivider (t_x502_hnd hnd, uint32_t
out_freq_div)
Onucanwme:

YacroTa CHHXPOHHOTO BBIBOIA JAHHBIX IOJYUYAETCS KAK Pe3yJIbTaT JeJeHHS OMOPHOIT
YaCTOTHI CHHXPOHM3AIUN HA JICJTUTE b, yCTaHABJIUBaeMblil 3Toi pbyukiueit. Vcmonb3yer-
cst O0IIAast 9acToTa BHIBOAA I Kazkaoro kanata LIATT u aist iudpoBbix JuHwMi (BBIBOIT
OCYIIECTBIISETCS TTapaslIesibHo). JacToTa BBIBOJA HE MOMKET OBITH GOJIbINE MOJOBUHBI
ONOPHON 4aCTOTHI.

Anbrepuarupoii 31oit pyrknun cayxut X502_SetOutFreq(), koTopas paccauThIBAeT
9TOT JEJINTEIb Ha OCHOBAHUU HEpeIaHHOi TpebyeMoil 9acTOThl CHHXPOHHOTO BBIBOJIA.

Hnsa monyns L-502, 9Todbl Oblia BO3MOXKHOCTH YCTAHOBUTH JACJIUTE/b, OTJIAIHBIN
or X502_0UT_FREQ_DIV_DEFAULT, meoOxomumo obHOBUTH mpomuBky [LJINC mo Bep-
cun 0.5 mym Boimre. st Moy E-502 Bo3zmoxkHOCTH Beerjia mojiepzkubaercs. [Ipo-
BEPHUTH MPOIPAMMHO HAJWYHME JAHHOW BO3MOXKHOCTH MOYKHO € IIOMOIIbBIO (DYHKITHN
X502_CheckFeature().

ITapameTpsr:

hnd — Ommucarenb Momys.

out freq div — /lenuresns 9acToThl CHHXPOHHOIO BbIBOAA (0T X502_0UT_FREQ_DIV_
MIN mo X502_OUT_FREQ_DIV_MAX).

Bo3sspamiaemoe 3HaueHUeE:
Kox omubku.
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4.3.4.12 VYcranoBka uacToThl coopa 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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4.3.4.13 VYcTraHOBKAa YaCTOThI CHHXPOHHOTO BBOJA C IU(POBLIX 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.

4.3.4.14 VYcTaHOBKAa 4aCTOThI CHHXPOHHOTO BBIBOJA

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

Onucanmne:

QOyHKIMS TOA0UPaeT JIeJUTebh YaCTOTHl CHHXPOHHOTO BBIBOJA TAK, YTOOBI Oy YeH-
Hasg JacToTa Oblia HamboJsiee OM3Ka K yKazaHHOU. MYHKIHMS BO3BpAIIaeT B ITOM Ke
apaMerpe peabHyI0 4acTOTy, KOTOpasi ObLIa yCTaHOBJIEHA.

Eciu Heo0X0AuM0 N3MEHHTD 3HAYEHHE OMOPHON YacTOThl CUHXPOHU3AINH, TO JaHHAd
dbynkus qoskHa 66ITH BhI3BaHa TocTe X502_SetSyncMode () u X502_SetRefFreq() /
X502_SetExtRefFreqValue(), B IPOTUBHOM CJy4dae MOJYUYEHHBIH TeauTe b OyaeT ma-
BaTh HEBEPHOE 3HAUEHUE TACTOTHI.

[Ipu ucnosib30BaHUU BHEIIHEH OMOPHOI 4acTOThl CMHXPOHU3AIMY ITa PyHKIMs Oyier
JaBaThb BeprIfI pe3yJabTaT, TOJbKO €CJIN 9Ta BHCIITHAA 9aCTOTa COOTBETCTBYET 3HAYCHUIO,
yCTaHOBJIeHHOMY ¢ TtoMoIbio X502_SetRefFreq().

Hng momynsa L-502, aTo0br Obl1a BO3SMOYKHOCTH YCTAHOBUTH YACTOTY, OTJAYHYIO OT
onopHO# dacToThl, Aenennoi Ha X502_0UT_FREQ_DIV_DEFAULT, HeoOXxoauMO OOHOBUTH
nporuBky IIJIMC mo Bepcuu 0.5 mam Bbime. Jlns moaynsa E-502 BO3MOXKHOCTH Bce-
Tda IMOAJEeP2KUBACTCAA. HpOBepI/ITb IIporpaMMHO HaJIM4YUE ,ZLaHHOI?‘I BO3MOZKHOCTH MOZKHO
¢ momoripio pyukinn X502_CheckFeature ().

ITapameTpsr:

hnd — Ommucarenb Momys.

f dout — Ha Bxose npunumaer TpeGyemoe 3HaUYeHUs YaCTOThl CUHXPOHHOI'O BBIBOJIA
B 'epriax. Ha BBIXOZ€e BO3BpalmaeT peaabHO YCTAHOBIEHHOE 3HAUYEHME YACTOTHI.

Bo3zspamiaemoe 3HaueHUe:
Koxa omubku.
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4.3.4.15 TIloayuwnTth Tekymue 3Ha4YeHUs dacTtoTt 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.

4.3.4.16 YcrtaHOBKa 3HaYE€HWd BHYTPEHHEll OMOPHOIl YacTOThl CUHXPOHU3AIUN

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

Onucanne:

QOyHKIUS 3a7aeT 3HadeHue BHYTPEHHeH OMOPHONW 9acTOTHl CHHXPOHU3AINN, OT KOTO-
poii TIOJIy4aloTCsa BCE 9acTOTHI CHHXPOHHOIO BBOJA/BBIBOJA ITOCPEJCTBOM JEJIEHUS Ha
OnpeneJeHHBINA JTC/IUTENb.

Jlannag GbyHKIUS NpH BHYTPEHHEH OIOpPHON dYacTeTe BLIOMpAeT OJHY W3 JIBYX JI0-
crynHbix gactor B 2MI'm win 1.5 MI'(2MI'1 siBjisieTcst 3HAYEHHEM O YMOJIIAHUIO),
JJIA 3aJaHusd KOTOPBIX MOYKHO BBEJIEHBI KOHCTAHTHl U3 t_xb502_ref_freq.

[Ipu wucno/ib30BanuKM BHENIHEH ONOPHOII YacTOTHI CJeJyeT HCHoJb30BaTh X502_
SetExtRefFreqValue().

Hns momyns E-502 BeiBoy ma ITATI mpu onoproit wactore 1.5 MI't paboraer ToIbKO
s Bepenu npomuska PLDA 1 win Beime.

ITapameTrpsi:
hnd — Omnwucarenb Momys.
freq — 3navenue u3 t_x502_ref_freq, KoTopoe 3a/1aeT BLHIOPAHHYIO OMOPHYIO YACTOTY.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.4.17 YcrtaHOBKa 3Ha4YeHUd BHEINTHEIl 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.

4.3.4.18 VYcraHOBKA 3HAYEHUd [IJisd AHAJIOTOBOW CHHXPOHU3ANUU (TOJBKO JIJsd

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 — Omnucarens Momyid.

phy ch — Howmep dusuyeckoro kanana Allll, nauunas ¢ 0 (0-15 ms nuddepenin-
asbHOTrO pexkuma, 0-31 st pexkuma ¢ obrmeii 3emieil )

mode — Pexuwm usmepenus kanas AL (3nadenne tuna t_x502_1lch_mode)

range — /Inanason u3aMmepenus kanaja (3Hadenune tuna t_x502_adc_range)

value — 3nauenne B Bosabrax.

Bo3zspamiaemoe 3HaueHUeE:
Kon ommbxku.
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4.3.4.19 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.

4.3.4.20 VYcTaHOBKA peXK1UMa TeHepaluy 4YacTOThI CHHXPOHU3AINNI

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

Onucanme:

OyHKIMA yCTAaHABJIMBAECT KTO OyJ/IeT T€HepaTOPOM OIOPHOM YacTOThl CUHXPOHUBAIUI
- caM MOJY/Ib man Oy/eT UCIO/Ib30BaThCS BHEITHUN CHTHAJI.

B pexume X502_SYNC_INTERNAL Momy/ib cam OyjieT reHepupoOBaTh Jjisd ceOs 4acToTy
CUHXPOHU3AIMH C 9acTOTOMH, 3anannoil X602_SetRefFreq(). Ilpu sToMm 3amyck remepa-
UK OYIET OCYIIeCTBJICH 1Mo BhI30BY X502_StreamsStart () win 1o yCJIOBHIO, 3aJaHOMY
B X502_SetSyncStartMode (), a ocranos 1o X502_StreamsStop ().

B ocranbubix pexkumax cb6op Oyger oCymecTBAATHCA 10 BHEITHEMY CUTHAIY CHHXPO-
HU3aIWUN.

ITapameTpsr:

hnd — Ommucarens Momys.

sync_mode — 3nauenue u3 t_x502_sync_mode, onpejensioniee KTo OyJ1eT HCTOYHY-
KOM YaCTOTHI CHHXPOHU3ZAIIWH.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.4.21 VYcraHOBKa peKMMa 3aIlyCKa 4aCTOThl CHHXPOHU3AUN

®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.

4.3.4.22 YcTaHOBUTDH PEKUM pabOThI MOIYJIA

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

Onucanne:

QyHKINS YCTAHABIUBACT PEKUM pabOTHI MOJIYJIsI, KOTOPBIN Onpe/iesigeT OyaeT Jin 1mo-
TOKK JaHHbIX oOpabarbiBarh [IJIVC win curnansusiil nporeccop BlackFin. IIpu Bkiio-
YeHUn MuTannus MomaysieM Beerma ynpasiser [LJIVC. Tlocae 3arpy3kn mpommBKY ¢ TOMO-
nipio X502_BfLoadFirmware () MO/y/ib HEPEXOJAUT B PEKUM YIIPABJIEHUS CUT'HAJIbHBIM
IPOIECCOPOM.

Jlannast (pyHKIMSA MOZKET UCHOJb30BATHCS JI/Isi PYYHONH YCTAHOBKH PEYKUMa, HAIPU-
Mep, M7 Bo3BpaTa B pexkuMm yrpabienus [IJINC nam mid mepekaioveHUs B pekKuM
VIIPABJICHUsT CATHAJIBHBIM IIPOIECCOPOM, €CJIH MPOIIUBKA Y2Ke ObliIa 3arpyzKeHa (Hampu-
mep, depe3 JTAG unrepdeiic npu oTnaxe).

ITapameTpsI:
hnd — Ouwucaresnb MOyJIst.
mode — Pexum paborsr Mmoayig u3 t_x502_mode.

Bo3spariaemoe 3HaYeHUIE:
Kon ommbxku.
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4.3.4.23 TloxydyeHue TEKyIIero pexxXuma paboTbl MOAYJIs

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

Onucanune:
QOYHKIMS BO3BpAIIaeT TEKYIIHHA PeXKUM PadOTHI MOIY.JIS.

ITapameTpsr:

hnd — Omnwucaresnb MomyJist.

mode — B nanHOM mapamerpe BO3BDAIIAETCs TEKYIHA DEKHM PAbOTHI MOy/as (u3
t_x502_mode).

Bosspamiaemoe 3HaueHUeE:
Kon ommbxku.

4.3.4.24 YcranoButb K03(dduiimenTs! Aaga KaauopoBku 3Havenumii AIIII

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

Onucanwme:

Oyukmus 3amuceiBaer B [LJINC kosddurnments aia xkaanbposku 3uadenwmit ATII.
[Ipu oTKpbITHH MO/YJid, OUOIMOTEKA CUUTHIBACT KAJHOPOBOYHBIE KOIMDMUIUEHTHI U3
zamuinennoi obnactu Flash-mamsaru monyis u 3amucsiBaetr ux B [LJINC g Beimosine-
HUS KaJHOPOBKH Ha JIETY.

Pesyibsrupyiomee 3uadenne Al seraucasiercst mo dopmyste (val - offs) * k, rue val
— HeKaJuOpOBaHHOE 3HAYEHHUE.

Jlannag (pYHKIU MO3BOJSET U3MEHUTDH HUCIOJb3yeMble KOIMMUIUEHTHI B TO BPpeMH,
[IOKA, He 3aIlyIIeH CUHXPOHHBIN cOop JaHHBIX. [Ipn 9TOM H3MEHSI0TCA TOJIBKO TEKYIIHe
K03 DUIMEHTH, a 3aBOJACKNe KAJTHOPOBOUYHBIEe Ko durmenTs n3 Flash-mamsaru coxpa-
HSIOT CBOE 3HAYEHHE W IIPH CJIEAYIONEM OTKPBITHN OYAyT BOCCTAHOBJIEHBI.

ITapameTpsr:

hnd — Omuwucarenb MomyJist.

range — /Inanazon AIIIT (u3 t_x502_adc_range).

k — YcranaBnuaemoe 3Hadenne KO3 MUITMEHTA ITKAJIBI.
offs — VcranapimBaeMoe 3HAYEHHE CMeEIIEeHUs HYJIs.

Bozspamiaemoe 3HaueHUe:
Koa omunbku.
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4.3.4.25 TIloaydeHue TeKymux KaauOpoBOYHBIX K03(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.

4.3.4.26 YcraHoBuTh K03 duimenTs! g Kaauoposku 3Hauenuii [TATI

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

Onucanme:

OyHKIUA yCTAHAB/JIMBACT KaJIUOPOBOUYHBbIE KOIDDUIMEHTHI i 33JaHHOIO0 KaHAJIA
ATITI, xoropsie OyayT ucmosb3oBaThes (pyHKIuIMU x502api 118 KaJauOPOBKH BBIBO-
qumMbix 3uadennit [TAIT, eciim ykazan ¢amar X602_DAC_FLAGS_CALIBR.

Otrkamubposannoe 3uadenue [TAIl B kogax moaydaercs kak (val + offs) * k, rue val
— HeKaJauOpPOBAHHOE 3HAaYeHHe (B KOJIAX).

[Ipu oTKpbiTUH MOYJIst, OUOIMOTEKA CUUThIBAET KaJIMOPOBOUYHbIE KOI(MDDUIIMEHTH U3
zamuinennoit odsactu Flash-namaru Moy s u UCHOIB3YeT HX.

Jlannast pyHKINSA HY2KHA TOJIHKO €CJIH M0/ IH30BATEIb XOUeT HCIOIb30BATH CBOU KO-
dunmentrl. [Ipu 3TOM OHA He H3MeHsdeT 3HaYeHN Bo Flash-namsaTu, T.e. mpu caenyrormem
OTKPBITUU MOJYId KO dunuenTsl OyayT cHoBa BoccTaHopiaeHbl u3 Flash-nmamsru.

ITapameTrpsr:

hnd — Omnwucarenb Momys.

ch — Kanan HAIT (13 t_x502_dac_ch).

k — YcranasnuBaemoe 3uadenne KO3 MUITMEHTA TTKAJIBI.
offs — VcranasinBaemoe 3HaveHne CMeIeHns HyJIs.

Bo3zspamiaemoe 3HaYeHUeE:
Kon ommbxku.
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4.3.4.27 lIlonydeHue TeKymux KaauOpoBOYHBIX KO3d(dPpummenTos 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.

98



4.3.4.28 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)

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
CKOPPEKTUPOBAHHON YacTOTHl 0€3 HCIOJIH30BAHUS OIMUCATEAST MOIYJIA U TOJBKO Pac-
CUYUTHIBAET PE3Y/ILTUPYIOIINE MapaMeTPhl, He M3MeHsIsl HACTPOIKH.

Jns MOTYJIsT E16 B napameTrpe ref freq  crmemyer mepe aBaTh
E16 REF FREQ 48000KHZ, mu6o ucnosb3oBarh dpyarnuio X502 CalcAdcFreq2!

ITapameTpsr:

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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4.3.4.29 Paccuet gactoTbl 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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4.3.4.30 PaccueTr 4acTOThI CHHXPOHHOT'O BBOJA C (P 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.

st MOJTYJIsI E16 B napamMerpe ref freq caeyer nepeaBaTh
E16 REF FREQ 48000KHZ, mu6o ucnosb3osars dpyarnuio X502 CalcDinFreq?2!

ITapameTpsr:

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

f din — Ha Bxoje npunuMaer Tpebyemoe 3HaYeHHd YaCTOTHI BBOJA € IUMPOBLIX BXO-
noB B I'epriax. Ha BIX0jie BO3BpaIaeT pacCuuTaHHOE 3HAYEHUE YaCTOTHI, KOTOPOEe
MOKeT OBITh YCTAHOBJIEHO.

result freq div — B nannom mapamerpe BosBpamaercs pacCunTaHHOe 3HAYCHUS Jle-
JINTEJI 9acTOThl CHHXPOHHOTO BBOMAA TMUMpOoBLIX Jimauil. Moxer ObITH mepeman
HYJIEBOI YKa3aTeJib, €CJIH 9TO 3HAYEHUe sIBHO 3HATH HE TPeOyeTcs.

Bosspamiaemoe 3HaueHUe:
Kon ommbxku.

4.3.4.31 PaccyeTr 4acTOoThl CHHXPOHHOIO BBOAa C Mu(POBLIX BXOI0B

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

Onucanwme:

Ucxonst n3 3aJaHHBIX MapaMeTpoB, (PYHKIMS TOI0MpAET JeJUTEIb JaCTOTHI BBOIA
3HaYeHHl ¢ MUMPOBHIX BXOJIOB TaK, YTOOBI MOJyUYeHHAs YacTOTa BBOjIA Oblia HauboJiee
0/IM3Ka K YKa3aHHOH, U BO3BPAIIAET MOJYyYEeHHOE 3HAYCHUE TACTOTHI.

B orsimuue or X602_SetDinFreq(), jmannas dyHKIUs TOJABKO PAaCCUUTHIBAECT Pe3YJib-
THPYIOIHE TapaMeTPhl, He N3MeHsIsT HACTPORKH.

ITapameTpsr:

hnd — Omnmucarenb Momys.

ref freq — 3mauenme onoproii wacrorst B ['1 (BHEIHE! W BHyTpeHHei )

f din — Ha Bxoje npunuMaeT Tpebyemoe 3HaYeHHdA YaCTOTHI BBOJA ¢ IUMPOBLIX BXO-
1o B I'epriax. Ha BBIX0O7e BO3BpaIaeT paccIuTaHHOe 3HAUEHUE YACTOTHI, KOTOPOe
MOKeT ObITh YCTaHOBJIEHO.

result freq div — B nannom mapamerpe BosBpamaercs pacCunTanHOe 3HAYCHAS Jie-
JINTEJIST 9aCTOThl CHHXPOHHOTO BBOMA IMppoBbIX Jimauil. Moxker ObITH mepeman
HYJIEBOIl yKa3aTesb, eCIi 9TO 3HaUYeHHne SBHO 3HATH He TpelyeTrcs.

Bo3zspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.4.32 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()).

s MOJTYJIst E16 B napamMmerpe ref freq cJaeIyeT [epe1aBaTh
E16 REF FREQ 48000KHZ, mu6o ucnosb3oBarh ¢pyarmuio X502 CalcOutFreq2!

ITapameTrpsi:

ref freq — 3nauenue onopuoit qacrors! B I'n (BHemHeil nin BHyTpeHHei)

f dout — Ha sxoze npunuMaeT Tpebyemoe 3HaUeHUs YaCTOTHI CHHXPOHHOTO BLIBOJIA B
[eprax. Ha Beixo/ie BO3BpaIaeT pacCInTaHHOE 3HAYEHNE 9aCTOThI, KOTOPOE MOYKET
OBITH YyCTAHOBJICHO.

result freq div — B mannom napamerpe Bo3BpamaeTcd pacCUNTaHHOE 3HAYCHAS Je-
JIITEJIsI YACTOThl CAHXPOHHOI'O BBIBOJA. MoxKeT ObITH IepeiaH Hy/JIeBOi yKa3aTe/lb,
€CJIM 9TO 3HaUYeHHe SIBHO 3HATH He TpedyeTcs.

Bo3Bpamiaemoe 3HaYeHUIE:
Koxa omubku.
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4.3.4.33 PaccueT 4acTOoThl CHHXPOHHOTO BBIBOIA

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

Onucanne:

Ucxons n3 3a1aHHBIX TapaMeTpoB, DYHKITHS MOAOUpAeT JeJTUTeTb 9acTOThl CHHXPOH-
HOT'O BBIBOJIA TaK, YTOOBI MOJIyUeHHAs YacToTa OblIa Haubosee OJIM3KA K YKa3aHHOU, U
BO3BpAIIAET MOJYyYeHHOE 3HAYEHHE JaCTOTHI.

B ornuume or X502_SetOutFreq(), jannas pyHKius pejgHasHadeHa MOJydeHus:
CKOPPEKTUPOBAHHON YaCTOTHI 0€3 WMCIOJb30BAHUS OMUCATENS MOIYJST W TOJBKO Pac-
CUYNTHIBAET PE3YJIbTUPYIOINE TTapaMeTphl, He N3MeHAsT HaCTPONKM.

DyHKIUS TPEJIOIAraeT, 9T0 MOJYJIb TTO/IePKUBAET H3MEHEHHe YaCTOTHI BBIBOAA (CM.
TpeGOBaHMs K MOJLYJIIO JIJis 3TOro B onucannu dbyHkiun X502_SetOutFreq()).

ITapameTpsr:

hnd — Omnwucarenb Momys.

ref freq — 3mauenue onoproii wacrorst B [ (BHemHell nin BHyTpeHHeil )

f dout — Ha sxone npunmvaer Tpebyemoe 3HaUeHNS YaCTOTH CHHXPOHHOTO BHIBOJIA B
lepmax. Ha Beix0/1€ BO3BpAIaeT pacCINTaHHOE 3HAYEHUE 9aCTOTHI, KOTOPOE MOYKET
OBITH YCTAHOBJICHO.

result freq div — B nannom nmapamerpe BosppalnaeTcd paccuuTaHHOe 3HAUCHUS Jle-
JINTEJISE 9aCTOThl CHHXPOHHOTO BbIBO/Ia. MoKeT ObITD 1epeian HyJIeBOH yKa3aTe/Ib,
€CJTH 9TO 3HAYEHWE SBHO 3HATH He TPedyercs.

Bo3sspariaemoe 3HaYeHUIE:
Kon ommbxku.

4.3.5 OyHKOUN aCUHXPOHHOTO BBO/a-BbHIBOJIA

4.3.5.1 AcuHXpOHHBII BBIBOA AaHHBIX Ha kaHaja [TATI

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

Onucanmne:

QyHKIUS BLIBOJUT YKa3aHHoe 3HadeHue Ha ykKasanuboiit kanaua LIAIL 3uadenue mo-
JKeT OBITh 33JIaH0 KaK B KOJAaX, Tak W B Boabrax, u K HEMY MOTYT OBITH TPUMEHEHBI
KaJnbpoBouHbie KoabdurmenTo (onpemessiercs: Jaramu).

OyHKIMSA MOKET BBI3BIBATHCH JIMOO KOTJIa CHHXPOHHBIN cOOp He 3alryiieH, Jubo mpu
3aIyIIIEHHOM cOOpe JTAHHBIX, eCJIM CHHXPOHHBIN BBHIBOJ 110 dToMy KaHauy ITATl we pas-
peIlleH.

OyHKIMS He paboTaeT B caydae, €CJaU MOAYTb HAXOAWTCHA B OXKHJIAHUU BHEITHErO
YCJIOBUST JIJisl 3AIlyCKa CHHXPOHHOIO BBOJA (Oblia Bb3BaHa X502_StreamsStart () npu
BHEITHe! CHHXPOHU3AINH CTapTa, HO CaM CHIHAJ 3alyCKa erlle He BO3HUK).

ITapameTpsr:

hnd — Omnmucarenb Momys.

ch — Howmep kanama ITAIT (n3 t_x502_dac_ch).

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

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.5.2 AcuHXpOHHBII BBIBOA AaHHBIX Ha kaHaa [TATI

®opmat: int32_t X502_AsyncOutDac2 (t_x502_hnd hnd, uint32_t range,
uint32_t ch, double data, uint32_t flags)

Onucanune:

QyHKIUS BHIBOAUT YKa3aHHOe 3HaUYeHWe Ha yKasauubiil kanaa [IAIl. 3uavenue mo-
kKeT OBITH 33/IaHO0 KaK B KOJAX, Tak W B Bojbrax, u K HEMY MOTYT OBbITH TPUMEHEHBI
KaJnOpoBoUdHble Koabdurmen T (onpemensiercs dJuiaramu).

OyHKIUA MOYXKET BBI3BIBATHC JIMOO KOIJIa CHHXPOHHBIN cOOp He 3alryiieH, Jinbo mpu
3aIyIIeHHOM cOOpe TaHHBIX, eCJIM CHHXPOHHBIH BBIBOJ 10 ToMy KaHaJuy LIAII me pas-
peleH.

QOyukmnus He paboTaeT B CAydae, €CJAU MOJY/Ib HAXOAWTCS B OXKWJIAHUU BHEITHErO
YCJIOBHS JIJisl 3aIyCKa CHHXPOHHOrO BBOJa (Oblia Bbr3BaHa X502_StreamsStart () mpum
BHEIIHe!l CHHXPOHU3AINK CTapTa, HO CaM CHTHAJ 3aIyCKa ellle He BO3HUK).

ITapameTpsr:

hnd — Omnwucarenb Momyms.

range — [lmamazon wiu BbIXOAB oxHoro Kamama (mist LTA37 1:1 wmm 1:10) (u3
t_x502devs_dac_range)

ch — Howmep kanama ITAIT (u3 t_x502_dac_ch).

data — Brisoanmoe 3nauenue na [JATT (B xogax nin Bosbrax)

flags — ®uaru u3 t_x502_dacout_flags.

Bosspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.5.3 AcCuHXPOHHBIII BBIBOJ JJAHHBIX 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. Burst 0..15 coorBercrByior Beixogam OUT1..0UT16 (E16)
DO1..DO16 (x502) ma curnajbHOM pazbéme

msk — Macka - ykazannbie B Macke OUTHI He OyJAyT U3MEHATHCH C MPEIbIIYIIero Bbi-
BEJIEHHOTO COCTOsTHUsI (PACIPOCTPAHSIETCsI U HA CTAPINYIO MOJIOBUHY val).

Bo3zspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.5.4 AcCuHXPOHHBII BBOJ 3HAYEHUi C IM(PPOBHIX BXOIOB

®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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4.3.5.5 AcuHxpoHHBIII 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
CUHXPOHHOTO DPeXuMa)

ITapameTpsr:

hnd — Omnwucarenb Momys.

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

Bosspamiaemoe 3HaueHUe:
Kon ommbxku.

4.3.6.2 3ampemieHue CHHXPOHHBIX IIOTOKOB HA BBOJ,/BBIBOJ,

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

OyHKIMS 3aIpeNaeT nepejgady CHHXPOHHBIX JAHHBIX JIId YKa3aHHBIX MOTOKOB. He
yKa3aHHbIE TOTOKU COXPAHLAIOT CBOE Pa3pelleHHoe WK 3alpelineHHoe cocrogaue. OyHkK-
I, TPOTHBOIIOIOXKHAaA 10 cMbIcay X502_StreamsEnable ().

ITapameTpsI:

hnd — Omnwucarenb Momys.

streams — Habop daaros t_x502_streams, yKa3bIBalOMKUX, KAKHE MOTOKH TOJKHBI
OBITD 3alPEIIEHbI.

Bo3spariaemoe 3HaYeHUE:
Koxa omubkn.
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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)

Onucanme:

DyHKIM 3al1yCKa CHHXPOHHBIX IIOTOKOB JIaHHBIX. Bce CHHXPOHHBIE TOTOKH TAKTUPY-
0TCst OoT 0bIeit onopHoit YacToThl. Eciu ObLT yCTaHOBJIEH BHYTPEHHUH CTapT CHUHXPO-
HU3AIUU, TO CHHXPOHHU3AIUs IMOTOKOB HAYHETCS IIPU BBHIIOJHEHUU JTaHHON (DYHKIUH,
B IIPOTHUBHOM CJIydae 0 JAHHOW (DYHKIHUH MOIYJb HepeiieT B COCTOSHUE OXKHIAHUA
BHEITHEro IpU3HaKa HAYAIbHON CHHXPOHH3AIN.

Takoke pyHKIHES OCYHIIECTBIsICT MHUNKHAIN3AINI0 KaHaga DMA Ha BBOJ JaHHBIX U3
mwiaThl, ecan Obi1 paszpernted ToTok ALl wim cuaxpoHHOrO BBOAA NG POBBIX JTUHHIT, U
nHAIHan3anmno kanaata DMA Ha BBIBOJ, ec/in OBLI pa3perneH XOTs Obl OJNH MOTOK Ha,
BBIBOJI, HO He ObLia Bbi3BaHa dbyHkius X502_PreloadStart() (oaHAKO B 9TOM ciydae
HAYAJO BBIBOJA He COBHAJET ¢ HAYAJIOM BBOJIA).

ITapameTrpsr:
hnd — Omnwucarenb Momys.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.

4.3.6.5 OcTaHOB CUHXPOHHBIX IMMOTOKOB BBO,I[a/ BBIBOJA

®opmar: int32_t X502_StreamsStop (t_x502_hnd hnd)

Onucanue:

DyHKIUS OCTAHOBA CHHXPOHHBIX MOTOKOB BBOJA/BBIBOJIA JAHHBIX. [loc/e BBIIOIHEe-
HUIO 9TOH (PYHKINKA MOIY/Ib 3aBepIlaeT MeHePaIuio OMOPHOM JaCcTOTh CHHXPOHU3AINN
(I/IJH/I HCIIOJIB30BaTh BHEIIHIOIO "IaCTOTy CI/IHXpOHI/I3aI_[I/II/I) U OCTaHaBJINBaET CI/IHXpOHHyIO
nepenavy JIAHHBIX.

ITapameTpsr:
hnd — Omnmucarenb Momys.

Bo3Bpariaemoe 3HaYeHU!E:
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 YUrenwme mamubix AIIIl u nmudpoBBIX BXOAOB U3 MOIYJIs

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

Onucanne:

DyHKINSA CUYNTHIBACT JAHHBIE OT MOJYJISA, KOTOPbIe OBLIN MPHHSTH B MPOMEKYTOU-
ublii 6ydep B apaiiBepe uiu o6udnoreke. OYHKIUA IPUHUMAET OTCUETHI B CIEIUATLHOM
WHIEKCHOM hopMaTe, B KOTOPOM COAEPKUTCS WHMDOPMAIIH, 9TO 9TO 33 JaHHbIE (3HaUe-
Hust TuHPOBHIX BXoA0B win orcuersl AIIIT) u gonorauTensuas uadopmanus pyst AT
(Homep Kanasa, pexkuM). [Tnst pazbopa HOJIy9eHHBIX OTCYETOB MCIIOJAL3YeTCs (DyHKIIUS
X502_ProcessData().

Ecnu B 6ydepe ceityac HaXoauTCsd MEHbBIIIE OTCYETOB, YeM ObLIO 3aIlPOIeH0, TO (PyHK-
nug OyJIeT OXKHUJIATh MOKa MPHIAET 3aJaHHOE KOJHUYECTBO JIAHHBIX MJIM IIOKA HE HCTe-
JeT yKa3aHHbIN TaliMayT. B mocaeaneM ciaydae GpyHKIUS BO3BPATUT CTOJIBKO OTCUETOB,
CKOJIbKO ObLj10 B Oydepe 1pu ucredeHnn raiimayra.

KosmyaecTBO rOTOBBIX /I 9TE€HUS OTCYETOB B Oydhepe apaiiBepa MOKHO DU ZKeJTaAHUN
y3HATH ¢ omonibio pyukimn X502_GetRecvReadyCount ().

[lo Bbr3oBoB X502_Recv () CHHXPOHHBIN MOTOK cOOpa JaHHBIX JOJ2KEH OBITH Y2Ke 3a-
nymieH ¢ nomorbio X502_StreamsStart ().

ITapameTrpsr:

hnd — Omnwucarenb Momys.

buf — Bydep, B koTopbie OyayT cOXpaHEHbI OTCUYETHI.

size — KosmuecTBo cu4uTHIBAEMBIX OTCYETOB (32-0HTHBIX CJIOB).
tout — TaiimayT Ha npuem JAHHBIX B MC.

Bo3zspamiaemoe 3HaYeHUeE:
Ecim < 0 - kox omubku. Eciim >= 0 - KOJIM4eCTBO CAUTAHHBIX 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.

111



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 TloaroroBka JaHHBIX AJd Mepeaadn B MOIYJIb

®opmat: int32_t X502_PrepareData2 (t_x502_hnd hnd, const double
*dac_data, uint32_t *dac_size, const uint32_t *dout_data, uint32_t
*dout_size, uint32_t flags, uint32_t *result, uint32_t *snd_size,
uint32_t ch_enabled)

Onucanne:

Oyukmusa npuanmaet orcuetsl [TATl u mudposbix uHWE 1 HA OCHOBE 3TUX JTAHHBIX
dopmupyeT cjoBa clenuaabHoro popmMaTa g JajbHeiineit nepejadn B MOIYJIb € HO-
MoIbio X502_Send ().

Hamubie or HHAII npuHEMaloTCS B CJI€IVIONEM MOPsiaKe: 1-bIif 0TCUeT mepBOro paspe-
HIEHHOT'O KaHaJa, 3aTeM 1-biif oTcYeT BTOPOIro TAKOI'o KaHasa U T.JI., 3aTeM 110 BTOPOMY
OTCYETY KaykaI0ro KaHaja u T.. B kadecrBe 3Hadennii [TAIl moryr mcmonb30BaThCs
KaK KOJbI, TaK ¥ BOJIbTBI, B 3aBUCHUMOCTH OT HEpeJaHHbIX (pJiaroB, U K BBIBOJUMBIM
3HAYEHHUSIM MOTYT OBITH IIPUMEHEHBI KAJTHOPOBOUYHbBIE KOY(DMDUIIHEHTHI.

BHaueHus MUGPOBBIX BBIXOIOB MPEJICTABIAIOT co00M 32-OUTHBIE cJIoBa, MJaIIre 16-
OUT KOTOPBIX OLPEJeNSIOT 3HaYeHNs BBIBOJIOB, a cTapiine - ¢dbuaru u3 t_x502_digout_
word_flags, KOTOpBIE MOI'YyT HCHOJB30BATHCA B YaCTHOCTHU I IEPEBOLA OLHOMN (I/IJII/I
06enx) M3 MOJIOBUH BBIBOJIOB B TPEThE COCTOSTHHUE.

@opMaT BBIXOJHBIX CJIOB U KOJUIECTBO CJIOB Ha OTCYET OIIpeaessdeTcs 3aJaHHbIM (dhop-
MaTOM IepelaBaeMbIX JAaHHBIX. OYHKIHS 3aBepIiaeT padbOTy KaK TOJHKO 3aKOHUUTCH
MECTO B BBIXOJIHOM Oydepe.

ITapameTpsr:

hnd — Omuwucarenb MOmyJIst.

dac_data — Maccus orcueros [TATI. MoxkeT ObITH Iepelan Hy/IeBOIl yKazaTes b, eCJIn
MCIOJB3YIOTCS TOJBKO BBIBOJ Ha NU(DPOBHIE JTNHNM.

dac_size — Ha Bxoze 3ajaer KoaudecTBo oTcueToB B Maccube dac_data, Ha BbIXOJIe
BO3BPAIIAET, CKOJIBKO OTCYETOB OBLIO PEaJIbHO 3aIUCAHO B BBIXOIHON MacCCHB.

dout data — Maccus 3nadenuil Jia BbIBoJAa Ha Hudposble aunuu. Moxer OblThb 11e-
pelaH HyJIeBOl yKa3aTesb, eCIN HCIOAb3YI0TCA ToabKO ganabie [TATL.

dout size — Ha Bxoje 3a/aeT KoamdecTBo 3Hadennii B maccuse dout_data, na Berxoze
BO3BPAIAET, CKOJIBKO 3HAUYEHUH OBbLIO peabHO 3allUCAHO B BBIXOJTHOW MaCCHUB.

flags — ®naru, ynpasisioniue padotoit dpyukmun, u3 t_x502_dacout_flags.

result — PesyibTupyomuii MaccuB B cuenuaabHOM gopMaTe s mepegadn B MOIYIb.

snd _size — Ha Bxoze 3amaeT pasmep MaccuBa result, Ha BEIXOJe BO3BpAIaeT, CKOJIb-
KO BCero 32-OMTHBLIX CJI0B OBLIO 3amHCAHO B MaccuB result B Xome BBIMTOJHEHWS
dyHKIHUN.

ch enabled — Burosaa macka onpejensionias paspellleHHble KaHasbl, 1il ouT - i
KaHasa, 2it OuT - 2ii KaHAJI, U T.]I.

Bo3Bparmiaemoe 3HaYeHUIE:
Koxa omubku.
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4.3.6.14 TloaroroBka omHOTO cJjioBa JJjist BbiBogma B 1TATI

®opmat: int32_t X502_PrepareDacWrd (t_x502_hnd hnd, uint32_t dac_ch,
double dac_val, int32_t flags, uint32_t *out_wrd)

Onucanme:

OyHKIMS TPUHAEMAET OIUH oTcueT s ogHoro Kamaaa LIAIl. B kauecTBe 3HaveHnus
orcueta [TATI moryT ncnosib30BaThCst Kak KOJbI, TAaK U BOJIBTHI, B 3aBUCHMOCTH OT Mepe-
JaHHDBIX CbJIaFOB, 1 K BBIBOAUMBIM 3HaAYEHUAM MOT'YyT 6bITb IIPpUMEHEHBL KaﬂI/I6pOBO‘{HbIe
koddduruentol. Ecan ucnonb3yiores koapl LHAIL ¢ BKItogeHHON KaaubOpPOBKOii, TO KO,
X502_DAC_SCALE_CODE_MAX ompejensieT KojI, COOTBETCTBYIOMHHA +5V.

ITapameTpsI:

hnd — Omnwucarenb Momys.

range — [Imamason wiu BBIXOAB oxHoro Kamana (mis LTA37 1:1 wmm 1:10) (u3
t_x502devs_dac_range)

dac_ch — Howmep xanama ITATI.

dac_val — Otcuer kanama dac_ch ITAIL

flags — ®aaru, ynpasidioniue padotoit dpyukmun, u3 t_x502_dacout_flags.

out buf — VYkazarenn Ha pesyabrupylolee clI0oBo JaHHBIX s KaHanaa dac_ ch.

Bo3Bparmiaemoe 3HaYeHUIE:
Koxa omubku.

4.3.6.15 Tlomy4YuTh KOJUWYIECTBO OTCUYETOB B Oydepe mOoTOKa Ha BBOJ

®opmat: int32_t X502_GetRecvReadyCount (t_x502_hnd hnd, uint32_t
xrdy_cnt)

Onucanmne:

QYHKIMS BO3BPAINAET KOJTMIECTBO OTCYETOB, KOTOPBIE OBLTN MPUHATHI U3 MOJYJIS BO
BHYTpeHHUI Oydep 1 roToBbI it cuuTbiBanus ¢ moMolpbio X602_Recv (). To ectb eciiu B
X502_Recv () mepejarh 3HaUEHHE, KOTOPOE BepHYyJa jJaHHas dyHkius, 7o X602_Recv ()
BEpHeT 3TO KOJIMYECTBO JAHHBIX 0e3 oXugauus (Tak Kak oHM yxke B Oydepe). ITpn
pabore o Ethernet nanmas ¢byuknusi BozBpamaeT KOPPEeKTHOE 3HAYEHUE TOJBKO [T

OC Windows.

ITapameTrpsr:
hnd — Omnwucarenb Momys.
rdy cnt — KosindecTBo roroBbiX K HpUEMY OTCHETOB.

Bo3sparmniaemoe 3HaYeHUIE:
Koxa omubkn.
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4.3.6.16 IloayuwmTh pa3zmep cBOOOmHOro Mecta B 6ydepe mOTOKA Ha BBIBOX

®opmar: int32_t X502_GetSendReadyCount (t_x502_hnd hnd, uint32_t
*xrdy_cnt)
Onucanme:

OYHKIMS BO3BPAIIACT KOJUIECTBO OTCUETOB, COOTBETCTBYIONIEE CBOOOTHOMY MECTY B
Oydepe HA IEpeTady B MOJIY/Ib. DTO KOJUIECTBO OTCIETOB FAPAHTHPOBAHHO MOKET OBITH
nepeaano ¢ momorbio X502_Send () 6e3 oxkunanus. /lannas pyHKIMA He peam30BaHa
npu pabore o unrepdeiicy Ethernet (TCP).

ITapameTpsr:

hnd — Omnwucarenb Momys.

rdy cnt — KoamdecTBo €10B, KOTOPOMY COOTBETCTBYeT cBoOOHOe MecTo B Oydepe Ha
nepeaady.

Bo3Bparmniaemoe 3HaYeHUIE:
Koxa omubku.

4.3.6.17 TIloxyuuTh HOMED CJIEIYIOIINETO OXKMaaeMoro jorndeckoro kanaaa ATIII
aJist 06paboTkm;

®opmar: int32_t X502_GetNextExpectedLchNum (t_x502_hnd hnd, uint32_t
*1ch)
Omnmucaunmne:

Oyukmust  Bo3Bpamaer Homep Jormveckoro kanasia  Allll,  koropwrit  most-
KeH ObITh 00paboTaH TepBBIM 0OpH  CJeayiomeM Bbi3oBe X502_ProcessData()/
X502_ProcessAdcData() B ciaydae, eciu IHOTOK JIaHHBIX HEIIPEPBIBEH.

ITo cyTm, 9T0 HOMEpP JIOTHYECKOTO KaHaJja, CAeAYIOMNi 3a JOTHIeCKIM KAaHAJIOM I10-
craeanero obopadborannoro ;1o droro orcuera AL, MoxkeT OBITH HCIOJB30BAHO HPH
00paboTKe OJIOKOB JIAHHBIX HE KPATHBIX IIeJIOMY KOJMYECTBY KaJpoB. Kcju nepe
X502_ProcessData() BbI3BIBATH JIAHHYIO (DYHKIMIO, TO OHA BEPHET HOMED JOTHYECKO-
ro KaHaJja, cooTreTcTByOmunit mepsomy orcuery AIII, obpaboranHoMy mOC/IEIyONIIM
BbI30BOM X502_ProcessDatal().

Hanpuwmep, ecyt ycranoBaeHo 7 JJOrudecKux KaHasoB, a B X502_ProcessData() me-
peJlaHo Jiuisi 00pabOTKU KpaTHOe 7 KOJIMYeCTBO OTCYETOB, TO Hocjae/ytomnuit Bbi3oB X502 _
GetNextExpectedLchNum() BeprHer HOoMep KaHaja paBHBIA 0 (Tak Kak 06paboOTAHO Iie-
JIOE YUCI0 KaJpOB M OKHUAAETCS CHOBA Hadaao Kajapa). Eciam B X502_ProcessData()
nepegan mMaccuB ¢ 7¥n + 5 orcueramu AIIIl, To caeayomuM OXKHZAEMBIM KAHAJIOM
Oyzaer Jormdeckuii kaHaJa ¢ HomepoM 5 (o6pabGoranbl kanaasl 0,1,2,3.4 U3 HEMOJHOTO
KaJIpa).

ITapameTpsI:
hnd — Ouwucaresnb MOyJIst.
Ich — Howmep sormveckoro xanasa (Haduuas ¢ HyJIs).

Bo3spariaemoe 3HaYeHUIE:
Kon ommbxku.
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4.3.6.18 HauaJjo moAroToBKMW BHIBOJA CHXPOHHBIX JAaHHBIX

®opmar: int32_t X502_PreloadStart (t_x502_hnd hnd)

Onucanme:

QyHKIAS TOTKHA BBI3BIBATHCS TEpe] HAYATIOM MPEeI3arpy3KH MOTOKOBBIX CHHXPOH-
HbIX JaHHBbIX Ha BBIBOJ. ILJIH Ha4daJla BblAa4u CHHXPOHHBIX JaHHBIX OAHOBPEMEHHO C
Ha4vaJiIOM CHHXPOHHOT'O BBOJa, K MOMCHTY Ha4daJla C60pa JaCTbh JaHHBIX JOJIZKHA 6bITb
y2Ke 3arpyzKeHa B MOJYJIb JI0 Bbi3oBa X5602_StreamsStart ().

Hannast GyHKIMA HHATHAJTAAPYET KaHaJ oOMeHa Ha mepenady JAHHLIX Ha BBIBOJL.
[ocste BBI30BA 9TO# (DYHKIUN MOYKHO 3arpPy3UTh YacTh JAHHBIX HA BBIBOJ, C ITOMOIIBIO
X502_Send ().

ITapameTpsr:
hnd — Omnwucarenb MomyIs.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.6.19 HauaJjio 3arpy3Ku NuUKJINYECKOTO CUTHAJIA HA BBIBO

®opmat: int32_t X502_0utCyclelLoadStart (t_x502_hnd hnd, uint32_t size)

Onucanne:

[To BBI3OBY 3T0i DyHKIMY B Apaiisepe (s L502) win B maMsTi KOHTPOJLIEPA MOJLYJIsI
(murst E502) Bbimesisiercst MecTo 1o, ukangeckuii 0ydep Ha BbIBOJ. [{0/KHA BHI3BIBATH-
csI TIepe/i 3arpy3Koil MUKJIMIeCKUX JIAaHHBIX ¢ moMoIbio X502_Send ().

JI71s1 yCHeIHOro BIMOTHeHUsT JOJIZKeH ObiTh ¢BOOOMHBI Gydep (ucnonb3yercs aBoii-
Has Gydepusanus) - T.e. GYHKIMs He MOXKeT ObITh BBI3BAHA CPA3Y MOCJE MPEBIAYIIErO
X502_0utCycleSetup(). Kpome Toro He mozKeH OBLT OBITH WCIOJIB30BAH MOTOKOBBIM
BBIBOJI.

Jlng 1-502 pazmep makcuMaabHBII pasmep Oydepa onpeaensiercs TOJIbLKO Pa3MepoM,
KOTOPBI TTO3BOJIAET BBIAEJINTH CUCTEeMa Ha ypoBHe apaiiBepa. Lins E-502 pasmep orpa-
HUYEH MaMAThI0 BCTPOEHHOTO KoHTpoJuiepa. [logpobHee cMOTpH B ONHMCAHUU Pa3IHYINN
E-502 u L-502.

ITapameTrpsr:

hnd — Omnwucarenb Momys.

size - KOJH/ILIGCTBO OTCYeTOB B BBIBOAUMOM HUKJIUYCCKOM CUT'HAJI€ CYMMapPHO JJId BCEX
HCIIOJIb3YEMBIX KaHaJIOB BBIBO/JA.

Bo3Bpariaemoe 3HaYeHU!E:
Kon ommbxku.
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4.3.6.20 VYcraHOBKa paHee 3arpy>keHHOT0 MUKJ/JINYECKOrO CUTHAJa Ha BBIBO/,

®opmat: int32_t X502_0utCycleSetup (t_x502_hnd hnd, uint32_t flags)
Onucanue:

[To BBI3OBY 3TOit (DYHKIUK paHee 3arpyKeHHbIN MUKInIecKnii Oydep cTaHOBUTCH aK-
TUBHBIM. ECJIM CHHXPOHHBIA BBOJ-BBIBOJ 3amytneH (depe3 X502_StreamsStart()), To
110 3710ft PyHKIUK curHa OyJAeT BbIJABATHCS Ha BBIXOJ, HHAYE BbIJada HAYHETCS IIPU

3allyCKe CHMHXPOHHOT'O BBOJAa-BbIBOJA.

Ecnu 10 9T0T0 y2Ke BBIBOIU/ICS MUKJINICCKUNH CUTHAJ, TO CMEHA Ha HOBBII POU30ii1eT
B KOHIIE IHUKJIA IIPeIbIIyIIero curuasia, ecjan ne ykaszan ¢uiar X602_0UT_CYCLE_FLAGS_
FORCE.

Ecim ne ykazan dsrar X502_0UT_CYCLE_FLAGS_WAIT_DONE, 10 pyHKIIHS TOJBKO Jia-
€T KOMaHAYy Ha YCTaHOBKY CHI'HaJla, HE OZKHUdad HeHOCpe,ZLCTBeHHOI?‘I CMEHBI CUT'HaJIa NJIN
3arpy3KH CUrHaja. B 9acTHOCTH JIId OJIHOBPEMEHHOTO 3allyCKa CHUHXPOHHOI'O BBOJA U
BBIBO/Ia HEOOXOIUMO CIe/IaTh 3arpy3Ky IepBOro IMUKJINIECKOTO CUTHAJIA C JAHHBIM (bJia-
rOM, YTOOBI TAPAHTUPOBATH, YTO CUTHAJI IOJHOCTHIO 3arpyKeH K MOMEHTY 3aIlyCKa, CUH-
XPOHHOI'O BBO/Ia-BbIBOIa depe3 X502_StreamsStart ().

Jlannasg ¢yHKIUg J0/oKHA OBITh BbI3BAHA TOJBLKO TOCJe Bbi3oBa X502_
OutCycleLoadStart() m 3arpy3ku yKa3aHHOTO B Hell KOJIWYECTBA OTCYETOB B Oy-
dep!

ITapamerpsr:
hnd — Omnwucarenb Momys.
flags — ®narm u3 t_x502_out_cycle_flags.

Bo3Bpamiaemoe 3HaYeHUIE:
Koxa omubku.

4.3.6.21 O>xmgaHNe yCTAaHOBKU paHee 3arpy>K€HHOr0 ITUKJINYEeCKOTO CUTHAJIa Ha
BBIBOJ,

®opmart: int32_t X502_0utCycleSetupWaitDone (t_x502_hnd hnd, uint32_t
tout)
Onucanne:

Peanuzyer Tor xke dpynrnuonas ato u XH02 OutCycleSetup ¢ ¢dpaarom X502_0UT_
CYCLE_FLAGS_WAIT_DONE /lobaBjien TaifiMayT OXKHJIAHHUS YCTAHOBKHU ITUKJIAYIECKOTO CHUT-
HaJa.

Jlannass GYHKIUS J0MKHA OBITh BBI3BaHA TOJBKO IOCJe BbI3oBa X502_
OutCycleLoadStart() m X502_0OutCycleSetup() wu 3arpy3km yKa3aHHOIO B Heil
KOJIMYECTBa 0TCYeTOB B Oydep!

ITapameTpsr:

hnd — Ommucarenb Momys.

flags — ®narm u3 t_x502_out_cycle_flags.

tout — TaiimayT B TedeHHH KOTOPOTO OyJeT OKUIATHCH, KOT/Ia MPOIECCOpP 3aBePIITUT
BBINTOJTHEHWE KOMAHIbI. PYHKIMS BO3BPATHT YIPABJCHUE JUOO TO 3aBEPIICHUIO

KOMAH/Ibl, JITOO 1O TaiiMayTy.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxku.
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4.3.6.22 OcTaHOB BBIBOJA IMUKJNYECKOT'0 CHUTHAJIA

®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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4.3.6.23 IIpoBepka, 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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4.3.6.24 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.

4.3.6.25 VYcranoBka pa3Mepa Oydepa Ojigd CHHXPOHHOTO BBOJA WJIM BBIBOJA

®opmar: int32_t X502_SetStreamBufSize (t_x502_hnd hnd, uint32_t ch,
uint32_t size)

Onucanmne:

QyHKIUS yCTAHABIUBACT pa3Mmep Oydepa, KOTOPDIH HCHOIb3YeTCs s BPEMEHHOTO
XpaHeHWsl JAHHBIX HA MPUEeM WK Ha nepegady. llpeanasznadena s ciydaeB, KOTaa
OJB30BaTE/I IO KAKUM-/ MO0 TTPUYUHAM HE YJIOBJETBOPSET PaccYuThiBaeMoe Oudmo-
TEKOH 3HaYEHHE IO YMOJTIAHHIO.

Ecnmu  dynkmmeit X502 SetStreamBufSize ©6p11  ycTaHoBJIeH He HYyJIeBOi pas-
Mep Oydepa, TO 3TOT pa3Mep OyIET HUCIOJIb30BAThCA HAYUMHAA C IEPBOTO  BbI-
3oBa X502 StreamsStart mim X502 StreamsEnable u mnepecuurniBarbes pasee
He Oymer, 4Tobbl OMOIMOTEKA cama paccumTajsa pa3Mep Oydepa HAIO BHI3BATDH
X502 SetStreamBufSize ¢ HyseBbIM pa3MepoM W OH PaCCINTAETCS MPH TEPBOM
X502 StreamsStart mwmm X502 StreamsEnable.

ITapameTpsr:

hnd — Omnmcarenb Momys.

ch — Onpegenser, ycranapauBaercs: pasmep 6ydepa Ha BBOJ| UM HA BBIBOJ (3HAYCHHE
u3 t_x502_stream_ch).

size — Pasmep Oydepa B 32-6utHbIX orcueTax, 0 - OubanoTeka OyAeT cama pacCInThI-
BaTHh 3HAYEHUE 110 YMOTIAHUIO

Bo3zspamiaemoe 3HaYeHUeE:
Kon ommbxku.
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4.3.6.26 YcrTaHoBKa IIara IIpH Iepejade MOTOKA Ha BBOJ MJIN 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 DOYHKIUU JJI9 HACTPONKHN ceTeBbIX MapaMeTpoB moayasa E502

4.3.7.1 Tloayuenme tekymiero IP-aagpeca ycrpoiicTBa

®opmar: int32_t E502_GetIpAddr (t_x502_hnd hnd, uint32_t *ip_addr)
Onucanmne:

Oyukinug Bo3ppamaer [P-agpec yerpoiicTBa 10 KOTOpOMY OBLIO YCTaHOBJIEHO COEIH-
HeHue. 10 eCcTh CBA3L € YCTPOMCTBOM MOJIYKHA OBITH YK€ YCTAHOBJEHA W KPOME TOro,
yCTaHOBJIeHa UMEHHO 110 unrepdeiicy Ethernet.

ITapameTpsr:

hnd — Omnmucarens ycrpoiicTa

ip_addr — Texymmit IPv4 agpec momyns B Bume 32-0HTHOrO €j10Ba (AHATIOIMYHO Ia-
pamerpy ip addr ¢yukinuu E502_0penByIpAddr ()).

Bozspamiaemoe 3HaueHUeE:
Kon omubku

4.3.7.2 Cozaanue onmncarens KOHuUrypamnuum cereBoro murepdeiica

®opmart: t_e502_eth_config_hnd E502_EthConfigCreate (void)
Onucanne:

Coszmanne onucaresist Kondurypaiuu cereBoro nurepdeiica. B ciaydae ycnemnoro Bbi-
JleJIeHUs MaMITH UHUIUAJTH3UPYET TOJIsI ONUCATENd 3HAYEHUSIMH TT0-YMOTIAHUIO.
Bo3Bpariaemoe 3HaYeHU!E:

NULL B cayvae ommbKr, 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 Yrenue TekyIeii cereBoii koundurypamum nHrepdeiica

®opmat: int32_t E502_EthConfigRead (t_x502_hnd hnd,
t_eb02_eth_config_hnd cfg)

Onucanme:

OyHKIUA 9UTAECT TEKYIUEe MapaMeTpbl uHTepdeiica u coOXpaHdeT UX B CTPYKTYDY,
Ha KOTOPYIO YKa3biBaeT co3Manubiii ¢ momonipbio E502_EthConfigCreate () omucaresn
KoH(urypamuu cereBoro nurepdeiica.

Coeunenune ¢ ycTpOWCTBOM MPU ITOM JIOJIZKHO OBITH YCTAHOBJICHO, HO MOZXKET OBITH
YCTAHOBJIEHO TIO JIIOOOMY MOJIEPKUBAEMOMY UHTepheiicy.

ITapameTpsr:
hnd — Omnucareas ycTpoiicTBa U3 KOTOPOTO HYKHO CUNTATH KOH(MUTYPAIIHIO
cfg — Omumcarenb xouduryparuu cereBoro nuarepdeiica

Bo3spariaemoe 3HaYeHUE:
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 KomnupoBaHue comep2kuMoro cereBoii koundurypamnuu narepdeiica

®opmart: int32_t E502_EthConfigCopy (t_e502_eth_config _hnd src_cfg,
t_eb02_eth_config_hnd dst_cfg)

Omnucanue:
OyHKIMS BLITOJHAET KOMUPOBAHUE BCEX ITAPaMeTPOB OJHOI CO3/1aHHOll KOHDUTYpa-
MW B IPYTYI0 KOH(MDUPYpAINIo, CO3TaBas MOJTHYIO KOMUIO.

ITapameTpsr:

src__cfg — Ommcarens nexommoit cerepoit kondmurypannu narepdeiica, comep:KumMoe
KOTOPO# HY?KHO CKOIUPOBATH.

dst cfg — Omnucarenn cerepoit Kondurypanuu untepdeiica, B KOTOPYIO HYyZKHO CKO-
[IAPOBATH COJAEPKUMOE MCXOHON KOHPUIYpaIUu

Bo3sparmniaemoe 3HaYeHUIE:
Kox 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 Pazspemienune nunarepdeiica Ethernet.

®opmMmart: int32_t E502_EthConfigSetEnabled (t_e502_eth_config_hnd cfg,
uint32_t en)
Onucanwme:
QyHKIUA yCTAaHABIMBACT, pa3peliena Jim padbora mo uarepdeiicy Ethernet. Eciu un-
Tepdeiic He pasperieH, To Ethernet KoHTPoOLIEp TOTHOCTHIO OTKIIOYEH.
ITapameTpsI:
cfg — Onwucaresns Kondurypamuu cereBoro uurepdeiica
en — 0 o3Hauaet 3anper uHTepdeiica Ethernet, 1 — paspernenue

Bo3spamniaemoe 3HaYeHUIE:
Koxa omubku

4.3.7.9 Omnpegesienue, pa3penieHo J aBTOMAaTUYECKOe MOJIyYeHne IIapaMeTpPOB
IP.

®opmMmart: int32_t E502_EthConfigGetAutoIPEnabled (t_eb502_eth_config_hnd
cfg, uint32_t *en)
Onucanne:

OyHKIMSA BO3BPAIAET, PA3PEIICHO JIM aBTOMATHYECKOE TOJJaydeHue napaMerpon [P
(IP-aapec, Macka mojceTH, ajpec nuio3a) ¢ ucrnoiab3oanrnem DHCP /linklocal wiu uc-
HMOJIB3YIOTCS CTATHYECKH 3aJaHHBIE TapaMeTPhI.

ITapameTpsr:

cfg — Onwucarens Kondurypamun cereBoro uurepdeiica

en — Eciu paspemeno aproMarndeckoe MOJLydeHue MapaMerpoB, TO BO3Bparmaercs 1,
naavde — ()

Bo3Bpariaemoe 3HaYeHU!E:
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 Iloay4mnTh COCTOSTHME aBTOMATUYECKOTO MOJydeHusd napamerpon IP.

®opmMmart: int32_t E502_EthConfigGetAutoIPState (t_e502_eth_config_hnd
cfg, uint32_t *state)

Onucanue:
DyHKIUS BO3BPAIIAET, MOJTY I JTH MOLYJIb apamerpsr 1P (IP-anpec, macka mojcery,
aznpec mmo3a) ¢ ucnoaszosanumem DHCP /linklocal

ITapameTpsr:
cfg — Onucarens Kondurypamnuu cereBoro uurepdeiica
state — Cocrosinre aBTOMATHYIECKOTO MOJIydeHus: napamerpon 1P

Bo3spariaemoe 3HaYeHUE:
Kon omubku

4.3.7.12 Omnpenenenue, pa3pelleH Jjiu nojb3oBareabckuit M AC-anpec

®opmat: int32_t E502_EthConfigGetUserMACEnabled (t_e502_eth_config_hnd
cfg, uint32_t *en)

Onucanune:
Oyukums Bo3spalaer, pazpemed au MAC-aupec, 3a1aHHblil 1101b30BATEIEM, WU UC-
nosb3yercs 3aBoackoit MAC-apec.

ITapameTpsr:

cfg — Ommcarens xouduryparuu ceresoro narepdeiica.

en — Ecsum paspemen nosb3oBarensckuit MAC-anpec, To Bo3spamiaercs 1, naade (ecsu
HCIIOJIB3YeTCs 3aBOJICKOM) — 0

Bosspamiaemoe 3HaueHUe:
Koz omubku
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4.3.7.13 Omnpenenenune, pa3pelleH Jim nojb3oBaTteabckuit M AC-anpec

®opmat: int32_t E502_EthConfigSetUserMACEnabled (t_e502_eth_config_hnd
cfg, uint32_t en)

Ormnucaune:
Oyukuus Bo3Bpariaet, pazpented au MAC-anpec, 3a1aHHbI TOIb30BATEIEM, WIH HC-
nosb3yercs 3aBoackoit MAC-apec.

ITapameTpsr:

cfg — Ommcarens xouduryparuu ceresoro narepdeiica.

en — Ecsn paspemen nosbzoarennckuit MAC-anpec, 1o Bozspamiaercs 1, nuade (ecsmn
HCIIOJIB3YeTCs 3aBOJICKOM) — 0

Bozspamiaemoe 3HaueHUe:
Kon omubku

4.3.7.14 lloaydenue ycranoBjaeHHOTO crarmideckoro IP-anpeca

®opmMmart: int32_t E502_EthConfigGetIPv4Addr (t_eb502_eth_config_hnd cfg,
uint32_t *ip_addr)

Onucanwme:

QOyHKIUA BO3BpalllaeT 3aJIaHHbIi B KoHdurypanuu crarudeckuii IP-aipec, koro-
PBIi MCHOJIB3yeTCs YCTPOMCTBOM, €CJIM 3alpelieHo aBToMarudeckoe moJydenue [P-
mapaMeTpoB.

ITapameTpsr:

cfg — Onwucarens Kondurypamnun cereBoro uurepdeiica.

ip_addr — 3Baganusiit IP-anpec B Buze 32-6mrHOro ca0Ba (AHATOIMYHO HAPAMETPY
ip_addr dysxmun E502_0penByIpAddr ()).

Bo3ssparmaemoe 3HadeHue:
Kon omubku

4.3.7.15 VYcranoBka crtatudeckoro IP-aapeca

®opmMmart: int32_t E502_EthConfigSetIPv4Addr (t_eb502_eth_config_hnd cfg,
uint32_t ip_addr)

Onucanne:

OyHKIMA yCcTaHABINBACT B KOH(UTYpalMK 3a/JaHublii ctarudeckuii [P-anpec, koro-
phlii OyJIeT UCMOIb30BATHCS YCTPONCTBOM, €C/IH 3AIPEIeHO aBTOMATHIECKOE MOy YeHHue
[P-mapameTrpos.

ITapameTrpsi:

cfg — Omnwmcaresb Kondurypamun cereBoro uurepdeiica.

ip_addr — VYcranasnusaemsiii [IP-aapec B Buge 32-6uTHOro c10Ba (aHAJOIHYHO Hmapa-
merpy ip addr ¢ynknuu E502_0penByIpAddr()).

Bo3sparmniaemoe 3HaYeHUE:
Kox omubkn
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4.3.7.16 IlonydyeHue yCTaHOBJEHHO! CTaTMYECKOI MacCKU IIO/ICE€TH

®opmat: int32_t E502_EthConfigGetIPv4Mask (t_eb02_eth_config_hnd cfg,
uint32_t *mask)

Onucanune:

OyHKIMSA BO3BPAINAET 3aJaHHOE B KOH(MUTYpAIUH 3HAYEHHE MACKH ITOICETH, KO-
TOpast UCIOJIb3YETCs YCTPOMCTBOM, €CJIH 3allPelleH0 aBToOMaTHdeckoe mosydenue [P-
mapaMeTpoB.

ITapameTpsr:

cfg — Ommcarens xkouduryparuu cereBoro narepdeiica.

mask — Macka nozceru B Buje 32-6utHoro ciosa (aHasormdso mapamerpy ip addr
dbyuknuu E502_0penByIpAddr()).

Bo3zspamiaemoe 3HaueHUe:
Koz omubku

4.3.7.17 VYcTaHOBKA CTAaTUYECKOH MacCKM IMOACETU

®opmat: int32_t E502_EthConfigSetIPv4Mask (t_e502_eth_config_hnd cfg,
uint32_t mask)

Onucanue:

QyHKIMA yCTAHABAUBAET B KOHMUIYDAIMU 3HAUYEHUE MACKH IOJICETH, KOoTopasd Oy-
JIET HCIOJIb30BATHLCS YCTPOHCTBOM, €CJIH 3allPelleH0 aBTOMaTHYecKoe mojyderue [P-
mapaMeTpOB.

ITapameTpsr:

cfg — Onwucaresb Kondurypauu cereBoro uurepdeiica.

mask — YcranaBinBaeMoe 3HAUEHHE MACKHU MOJICETH B BHJE 32-OUTHOrO cJioBa (aHAJO-
rugno napamerpy ip addr dynkuun E502_OpenByIpAddr ()).

Bo3Bparmiaemoe 3HaYeHUIE:
Koz omubku

4.3.7.18 lloay4deHue yCTaHOBJIEHHOTO CTATHMYECKOTO a/Ipeca MIJI3a

®opmMmart: int32_t E502_EthConfigGetIPv4Gate (t_eb02_eth_config_hnd cfg,
uint32_t *gate)

Omnucanue:

OyHKIMS BO3BpallaeT 3aJaHHOEe B KOHMUTYPAINW 3HAYEHHE AJpeca IILI03a, KO-
TOPBI HCIOIB3YeTCd YCTPOMCTBOM, €CJIM 3alIPelleH0 aBTOMaTHYecKoe moJyderue [P-
mapaMeTpoB.

ITapameTpsr:

cfg — Onwucarens Kondurypanuu cereBoro uurepdeiica.

gate — Ajpec uumoza B Buje 32-6urTHOro csoa (aHasormdHO mapamerpy ip addr
dbyukmun E502_0penByIpAddr()).

Bo3sspariaemoe 3HaYeHUTE:
Kon omubku
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4.3.7.19 VYcTaHOBKa CTAaTUYECKOIrO ajipeca MLI3a

®opmat: int32_t E502_EthConfigSetIPv4Gate (t_eb02_eth_config_hnd cfg,
uint32_t gate)

Onucanune:

OyYHKIMS YCTAHABINBACT B KOH(MUIYpAIUU 3HAUYEHHE aJpeca ILII3a, KOTOPBIi 0y-
JIET MCIOJb30BATHLCS YCTPOMCTBOM, €CJIH 3allPelleH0 aBTOMaTHYecKoe mmojydenue [P-
mapaMeTpoB.

ITapameTpsr:

cfg — Ommcarens xkouduryparuu cereBoro narepdeiica.

gate — YcraHaBIMBaeMoe 3HaYeHHe aJpeca MLI03a B Bue 32-0MTHOrO cjioBa (aHaso-
rugro napamerpy ip addr dyrkuun E502_OpenByIpAddr ()).

Bo3zspamiaemoe 3HaueHUe:
Koz omubku

4.3.7.20 IloaydeHue yCcTaHOBJEHHOTO IoJb30oBaTesibckoro M AC-aapeca

®opmMmart: int32_t E502_EthConfigGetUserMac (t_e502_eth_config_hnd cfg,
uint8_t *mac)

Onucanue:

OyHKIHAA BO3BpAlllaeT 3aJaHHOE B KOH(MUIYPALUH 3HAYEHHE I10JIH30BATEIHCKOTO
MAC-anpeca, KOTOPBI UCIOIB3YETCS YCTPOUCTBOM NPH SIBHOM €0 Pa3pelleHnn (CM.
E502_EthConfigSetUserMACEnabled()).

ITapameTpsI:
cfg — Ommcarens xouduryparuu ceresoro narepdeiica.
mac — Iloas3oBarennbckuit  MAC-agpec  yerpoiictBa B BHIe  MaccuBa, U3

X502_MAC_ADDR_SIZE GaiiT B mOps/IKe 3alllCH aJipeca

Bozspamiaemoe 3HaueHUe:
Kon omubku

4.3.7.21 VYcranoBka noab3oBaresibckoro MAC-aapeca

®opmMmart: int32_t E502_EthConfigSetUserMac (t_e502_eth_config_hnd cfg,
const uint8_t *mac)

Onucanue:

OyHKIKUS YCTAHABJWBAET B KOH(MUIYpAIUU 3HAUEHUE M0JIh30BaTe1bCcKOr0 MAC-
ajipeca, KOTOPBIH Oy/IeT UCIOJIb30BATHCS YCTPORCTBOM TIPH SIBHOM €r0 pas3penteHun (CM.
E602_EthConfigSetUserMACEnabled O )

ITapameTpsr:

cfg — Onwucarens Kondurypanuu cereBoro uurepdeiica.

mac — YcraHaBjuBaemoe 3uadenune mojb3oBaresbckoro MAC-anpec yerpoiicTBa B Bujie
MaccuBa 3 X502_MAC_ADDR_SIZE GaiiT B mOpsIIKe 3alUCH apeca

Bo3sspariaemoe 3HaYeHUTE:
Kon omubku
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4.3.7.22 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

4.3.7.23 lloxydyeHue yCTaHOBJIEHHOTO MMEHHU YK3EeMIIJIIpa yCTpPOiicTBa

®opmat: int32_t E502_EthConfigGetInstanceName (t_e502_eth_config_hnd
cfg, char *name)

Omnucaune:

OyHKIMS BO3BpAIaeT 3aJaHHOE IMOJIb30BaTeIeM HMs dK3eMILIIpa ycTpoiicTBa. an-
HOE MMsI MOYKeT MCIIOJIb30BAThCs /Il OOHAPYKeHns ycTpoiicTBa B cetu. Ecym He 3a1aHO0,
TO HCIOJIb3YeTCsl HMsI, 00PA30BAHHOE HA3BAHUEM YCTPONCTBA M €TI0 CEPUITHBIM HOMEDOM.
ﬂaHHOG nMA JOJIZKHO 6bITb yHI/IKaﬂbHO B Hpeﬂeﬂax ceTn.

ITapameTpsr:

cfg — Ommcarens kouduryparuu ceresoro narepdeiica.

name — OKaHYMBAIONIAACA HYJIEM CTPOKa C 3aJaHHBIM HMEHEM 3K3eMILIApa YCTPOii-
crBa B popmare UTF-8. MaccuB mosxken ObITh paccunTan Ha X502_INSTANCE_
NAME_SIZE OaliT JaHHBIX.

Bo3sparmniaemoe 3HaYeHUIE:
Koxa omubkn.
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4.3.7.24 VYcTaHOBKAa MMEHHU YK3EMILJIIPa 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.

4.3.7.25 YcTtaHOBKa HOBOTO IIApOJId AJs CMEHbI KOH(Urypanum

®opmMmat: int32_t E502_EthConfigSetNewPassword (t_e502_eth_config_hnd
cfg, const char *new_passwd)

Onucanue:

QYHKINA YCTaHABIUBAET HOBOE 3HAUYCHHE HAPOJId, KOTOPOe JOJKHO OYIeT HCIIO/Ib30-
BaThCA I cMeHbl KoHdurypanun depe3 E502_EthConfigWrite ().

[Ipu sToM 3HAYeHUME NIpU COXPAHEHUU KOH(MUTIYPAIMH C YCTAHOBJIEHHBIM HOBBIM I1a-
poJjieM HeoOXONMO JJIs ycrenrHo# cMeHBl KoHpuryparmnn B E502_EthConfigWrite ()
epe/iaTh 3HA4YEHHEe IapoJid, KOTOpoe OBLIO YCTaHOBJEHO 0 3Toro. Eciam ¢yHK-
A 3aBEPINUTCSA YCIENIHO, TO IS IIOCJEAVIONEero H3MeHeHHs KOH(MUTIYPAIUH B
E502_EthConfigWrite () Hy:KHO OyJeT mepemaBaTh yKe HOBOe YCTAaHOBJIEHHOE 3HaYe-
HUE TTapoJIs.

ITapameTpsr:

cfg — Omumcarenb xouduryparuu ceresoro nurepdeiica.

new passwd — Oxamumpaionascs HyJeM CTPOKa, cofeprKallas HOBOe 3HaYeHHne Ia-
poJIst JIjIsi CMeHbI KOH(UTypaluu ceTeBoro nurepdeiica. Makcumaabublii pa3mep
MaccuBa (BKJIIOUAs 3aBepIiaoliuii Hoyib) coctabisier X502_PASSWORD_SIZE Gaiir
JTAHHBIX.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.

4.3.8 DyHKIUU AJId ITOUCKA MOJYJIeil B JIOKAJbHOI ceTu

4.3.8.1

Tun: t_x502_search_eth_cb

Onucanune:
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4.3.8.2 Hauayio ceaHca momckKa MoayJeii B JIOKaJbHOI ceTu

®opmar: int32_t E502_EthSvcBrowseStart (t_e502_eth_svc_browse_hnd
*xpcontext, uint32_t flags)

Onucanune:

[Ipu BBI3OBe JaHHOI (DYHKIUN 3alyCKAeTCd MPOIEecC MOUCKA CEPBUCOB, COOTBET-
crBytomux MojyssaMm  E-502, B JIOKaJAbHOH ceTH W C€O3/aeTCsd KOHTEKCT TeKyIe-
ro ceaHca TOHWCKA. JTOT KOHTEKCT MWCIIOABb3YeTCS s JATbHEHIMNX BbI30BOB E502_
EthSvcBrowseGetEvent (). [lociie 3aBepinenus moucka JIONzKHA ObITH BbI3BaHA (DPYHK-
nus E502_EthSvcBrowseStop (). s 3amycka ceanca HeoOX0IMMa 3ayTIleHHAS CTyK0a
(memon) obHapyzkenus — noaaep:kusaiorcs Bonjour gaust OC Windows u Avahi jiug OC
Linux.

ITapameTpsI:

pcontext — Ykazaresb, B KOTOPbIi IIPU YCIEITHOM BBIIIOJIHEHUH COXPAHAETCH KOH-
TEKCT CeaHCa IIOUCKa YCTPOUCTB.

flags — Duaru (peseps). Josken Bceryma nepegaBarbes 0.

Bosspamiaemoe 3HaueHne:
Kon ommbxku.
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4.3.8.3 Ilosyuenune nadopManum 0 U3MEHEHNN NIPUCYTCTBUS MOIYJIElH 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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4.3.8.4 OcraHOB ceaHca MOUCKA MOMIYJIeil B JJOKAJIBHOI ceTu

®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.

4.3.8.5 OcBoOOXKaeHIE ONMUCATEId CETEBOTO CEPBUCA

®opmar: int32_t E502_EthSvcRecordFree (t_e502_eth_svc_record_hnd svc)

Onucanune:
OcBobOOXKIeHNE TMAMSITH, BBIIEJIEHHON IO OIUCATENIb CeTEBOI'0 CEPBUCA IPHU BHI3OBE
E502_EthSvcBrowseGetEvent ().

ITapameTpsI:
sve — Ommcare/ib CeTEBOTO CEPBUCA

Bo3spariaemoe 3HaYeHUE:
Kon omubku

4.3.8.6 TloayuymTh MM dK3eMILIApPa MO OMUCATEJIO CEPBUCA

®opmat: int32_t E502_EthSvcRecordGetInstancelName
(t_eb502_eth_svc_record_hnd svc, char *name)

Onucanune:

OyHKIMS BO3BPAIAET UM IK3EMILISAPA CEPBHCA. ITO UM COOTBETCTBYET WMEHH,
KOTOPOE YCTAHOBJIEHO B CETEBBIX HACTPOHKAX MOIYJsI, COOTBETCTBYIOIIErO yKa3aHHO-
My cepBucy, ¢ nomotnbio E502_EthConfigSetInstanceName (). Ciemxyer oTMETHTD, 9TO
JIAHHOE UM, B OTJIHYHE OT OCTAJbHBIX CTPOK, IpejcrasieHo B koauposke UTFEF-8, ko-
Topas coBnagaeT ¢ 006branoit ASCII ¢cTpoKoit TOJBKO I/IsI CHMBOJIOB aHTJIHACKOrO ajada-
BurTa. QyHKIMS HE BBIIOJHIET 3aIIPOCOB K CAMOMY MOJLYJIIO.

ITapameTpsI:

sve — Ommcare/ib CeTEBOrO CepBUCA

name — Maccup na X502_INSTANCE_NAME_SIZE OaiiT, B KOTOpPHIii OyjeT cOXpaHeHO
Ha3BaHUE IK3EMILISIPA

Bozspamiaemoe 3HaueHUe:
Kon omuboku
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4.3.8.7 Tloay4yuTh cepuiilHbIII HOMEpP MOIYJS II0 ONMHCATEJI0 CETEBOTO CEpPBUCA

®opmart: int32_t E502_EthSvcRecordGetDevSerial
(t_eb502_eth_svc_record_hnd svc, char *serial)

Onucanne:

Oyukiusg Bo3Bpalaer cepuitnbiii Homep momysia E-502, cooTBeTCTBYIONErO CETeBO-
MY CePBHCY, Ha KOTOPHIIl yYKa3bIBaeT TepeanHbiii onncareab. OyHKINs He BHITOJIHSIET
3aIPOCOB K CAMOMY MOJLYJTIO.

ITapameTrpsi:

svc — Omucaresb CeTeBOro CepBUCa

serial — MaccuB #a X502_SERIAL_SIZE 0aiiT, B KOTOPBIH OymeT coXpaHeH CepHiTHBIi
HOMED

Bo3sparmniaemoe 3HaYeHUE:
Koxa omubkn

4.3.8.8 IlosyuuTth mMs ycpoiicTBa MO/YJisl TI0 OIIUCATEJIIO CETEBOTO CepBUCA

®opmart: int32_t E502_EthSvcRecordGetDevName (t_e502_eth_svc_record_hnd
rec, char *devname)

Onucanune:

®ynknus Bo3spaimaer uMs ycrpoiicrsa moayasa (“E502” wim “E16”), coorBercTByio-
IIIEr0 CETEeBOMY CEPBHUCY, HA KOTODPBIN YKA3bIBACT MepeaHubliil onucareab. OyHKIUs He
BBINIOJIHSIET 3aIIPOCOB K CAMOMY MOJLYJIIO.

ITapameTpsr:

sve — Omucaresb CeTEBOTO CepBUCA

devname — Maccup na X502_DEVNAME_SIZE 0aiiT, B KOTOPBIil Oy/IeT COXpAHEHO UM
yCTPOMCTBA

Bo3sBpariaemoe 3HaYeHUIE:
Kon omubku

4.3.8.9 TIloayuurs IP ampec ceTreBOoTO cepBHCa

®opmar: int32_t E502_EthSvcRecordResolveIPv4Addr
(t_eb02_eth_svc_record_hnd svc, uint32_t *addr, uint32_t tout)

Onucanwme:

Oyukius noaydaer [P-aapec momyis E-502, cooTBeTcTBYIONIETO CETEBOMY CEPBHCY,
Ha KOTOPBII YKa3bIBaeT MepelaHublil omucare/ib. OyHKIMS MPU HEOOXOIUMOCTH MOYKET
BBITIOJIHATD 3aIIPOCHl K CAMOMY MOJIYJIIO JIJIsI TIOJIYUEeHHS 9TOr0 ajpeca, ecan nHpopMa-
UK O aJ[pece HeT B Kellle.

ITapameTpsI:

sve — Onucaresib CeTeBOro cepBuca

addr — IP-agpec moayns B Buze 32-6uTHOro caoBa (aHasgormdHo mapamerpy ip addr
dbyuknumn E502_0penByIpAddr())

tout — Bpemda oxxugaHus oTBeTa OT MOAYJIS B CJIydae HEOOXOAUMOCTH BBITIOJHUTH 3a-
IpOC 71l YCTAHOBJIEHUS ajpeca.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku
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4.3.8.10 IIpoBepka, yka3bIBaIOT Jii 00a ONHMCATEJNS HA OOWH YK3IEMILJISAP CEpBUCA

®opmat: int32_t E502_EthSvcRecordIsSameInstance
(t_eb02_eth_svc_record_hnd svcl, t_eb02_eth_svc_record_hnd svc2)
Ormnucaune:

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-
ax E502_ETH_SVC_EVENT_REMOVE wsm E502_ETH_SVC_EVENT_CHANGED, 4TOOBI MOHATH,
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.
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4.3.8.11 TIloayumTh COUCOK 3ammuCeii, IPUCYTCTBYIOIINX B JOKAJbHOI ceTn

®opmar: int32_t E502_SearchEthForDevicesIPv4Addr (t_x502_devrec
xrec_list, uint32_t flags, uint32_t size, uint32_t *devcount, uint32_t
event_tout, uint32_t tcp_tout)

Onucanne:

Oynknus ssasiercs obeprroii £E502  EthSveBrowse...() @yHknus HaxoauT Bee MOJ-
KJII0YeHHbie o uHTepdeiicy Ethernet momynn m wHUIIAIN3UPYET 3AUCU O KAXKJIOM
HaliIEHHOM yCTPOWCTBe U COXPAHSAeT WX B IepeJaHHbIi CIICOK (ecsu He HyJeBoii). Bos-
BpallleHHbIe B CIUCKE 3aIUCH TOJI2KHBI OBITH OYUIIEHBI TIOCJIE UCIOJIb30BAHUS C TOMOIIBIO
X502_FreeDevRecordList ().

ITapameTpsr:

list — MaccuB g1 coxpaHeHHs 3amucell 0 HaiiJeHHBIX ycTpoiicTBax. Jlo/KeH comep-
KaTh MECTO JijIsd coXpaHnenus He meHee size zamuceit. Moxer obith NULL, ecsn
size=0, a devent!=NULL, B ciy4ae, ecJim HY>KHO TOJBKO MOJIYYUTHh KOJINIECTBO
MOJYJIEH B CUCTeMe.

size — Ompeesser, CKOJHKO MAKCHMAJIBHO 3anuceil MOXKeT OBITh COXPAHEHO B MAaCCHB
list. ByayT coxpameHnbl TOJIBKO IepBbIe Size 3amuceil, ecju ycTpPOHCTB HailaeHo
OouibIIIe.

flags — ®uaru u3 t_x502_getdevs_flags, onpejessioniue moseeHne QyHKINH.

devent — Eciu He Hy/ieBoii ykazaTesb, TO B JIAHHYIO IIEPEMEHHYIO COXpaHsgeTcs obiee
YUCJIO HARJEHHBIX MOJYJIeil, mojKII0YeHHbIX 10 Ethernet (Moxker GbITh GoJIbIIE

size).

event tout — DBpems na Bpemsa oxujganusg cobbitus B MC  pyHknum E502_
EthSvcBrowseGetEvent ()

tcp _tout — DBpemsa g ycraHOBIeHHs HOJAK/IIOUeHHs B MC  @ynknunm E502_

MakeDevRecordByEthSvce ()

Bozspamiaemoe 3HaveHUe:

Ecan <0 — ko omubKY, nHaue KOJTUIECTBO COXPAHEHHBIX 3aMUCeil 0 HAJeHHBIX YCTPOii-
crBax (Bcerga <= size). VIMeHno Ha 9TOT pasMep HyKHO CAEIATh B JajbHeiimem X502_
FreeDevRecordList () s ocBOOOXKI€HUS MaMATH, BbIAEJEHHON 1101 nHMOPMAIHIO, Ha
KOTOPYIO CCBLJTAeTCA 3aIllUCh.
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4.3.8.12 TIloayunTh COUCOK 3amuCeii, IPUCYTCTBYIOIINX B JOKAJbHOI ceTn

®opmar: int32_t E502_SvcBrowseForDevices (t_x502_search_eth_cb cb, void
*param, uint32_t flags, uint32_t event_tout)

Onucanme:

Oyuknus spisercss obeprroit E502  EthSveBrowse...() ®yHKIusS HAXOIUT Bee
nojiKaouenusle 1o uHTepgeiicy KEthernet woayniu u  Bui3biBaer dynxmuio cb
t_x502 search eth cb

ITapameTpsr:
cb — Vkazaresn Ha callback-dpyrknuio, koTopast 6yaeT BbI3BaHa ¢ HOBBIM HaiAeHHBIM
9K3EMILTSIPOM.

param — [lapamerp 1715 BbI3oBa callback-dbyuknnm.

flags — ®narm u3 t_x502_getdevs_flags, onpeaesdioniue NoBeeHNe QOYHKINN.

event tout — DBpems na Bpemsa oxujganusg cobbiTug B MC  pyHKnum E502_
EthSvcBrowseGetEvent ()

Bosspariaemoe 3HaYeHUE:
Kon ommbxu.

4.3.8.13 VYcranoBka HoMepa tcp moprTa JJad KOMAH/I

®opmart: int32_t E502_EthConfigSetTcpCmdPort (t_eb502_eth_config_hnd cfg,
uint16_t port)

Omnucanne:
Eciu nomep mopra no yMOT4aHuIO He TIOJIXOIUT, er0 MOYKHO IIOMEHATDH 3TOH (hyHKInei

ITapameTpsr:
cfg — Ommcarens kouduryparuu cereBoro narepdeiica
port — Howmep moprta

Bozspamiaemoe 3HaueHUe:
Kon omubku

4.3.8.14 VYcranoBKa HoOMepa tcp mopTa AJs JaHHBIX

®opmMmart: int32_t E502_EthConfigSetTcpDataPort (t_e502_eth_config_hnd
cfg, uintl6_t port)

Omnucanue:
Ecyin nomep nopra 1no yMOT4aHUIO HE TIOJXOUT, €r0 MOYKHO TIOMEHSATH 3TOI (hyHKIUEi

ITapameTpsr:
cfg — Onwucaresb Kondurypauu cereBoro uurepdeiica
port — Howmep mopra

Bosspamiaemoe 3HaueHUe:
Koz omubku
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4.3.8.15 Tlomxyuenue HOMEpA tCp mopTa JaJis KOMaH

®opmat: int32_t E502_EthConfigGetTcpCmdPort (t_eb02_eth_config_hnd cfg,
uint16_t *port)

Onucanune:

ITapameTpsI:
cfg — Oumcarenb konduryparuu ceresoro uarepdeiica
port — Vkazaresb, Ky/Ia 3alUIIETCS HOMEP MOPTA B CAydae yCIexa

Bo3Bpariaemoe 3HaYeHUE:
Kon omubku

4.3.8.16 Iloaxydyenue HOMepa tcp mopTa AJ9 JAHHBIX

®opmat: int32_t E502_EthConfigGetTcpDataPort (t_e502_eth_config_hnd
cfg, uintl6_t *port)

Onucanue:

ITapameTpsr:
cfg — Ommcarens xouduryparuu cereBoro narepdeiica
port — Vkazaresb, Ky/a 3alUINIEeTCS HOMEp TOPTa B CJydae ycrexa

Bo3zspamiaemoe 3HaYeHUeE:
Kon omuboku

4.3.9 O@DyHKOUNT aJid padOThl C CUTHAJBHBIM MPOIIECCOPOM

4.3.9.1 3arpy3ka npoinuBku curHajbHoro npoiieccopa BlackFin.

®opmar: int32_t X502_BfLoadFirmware (t_x502_hnd hnd, const char
*filename)

Omnucanue:

OyuKIus 3arpyzKaeTr MIPOINIUBKY CUTHAJLHOIO IIPOIeccopa U3 yKa3zaHHoro (daiiia B
MPOIECCOD U 3AIyCKAeT ee, MPOBePseT MPABUIBHOCTD 3arPy3KHU IIyTeM MOIyUYeHUsT Bep-
CHU MPOUTUBKY (9Yepe3 CIenuaabHy0 KoMauy). [IpommBka qoJkHa OITh B GHHAPHOM
dopmare LDR.

ITapamerpsr:
hnd — Omnwucarenb Momyss.
filename — Nwms daitna ¢ 3arpyzkaeMoil mponmBKOi.

Bo3spariaemoe 3HaYeHUE:
Koxa omubku.
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4.3.9.2 TlIposepka, 3arpy>xkena ju npormuBka BlackFin.

®opmar: int32_t X502_BfCheckFirmwareIslLoaded (t_x502_hnd hnd, uint32_t
xversion)

Onucanme:

Oyuknug nepejaer Komauapl nporeccopy BlackFin jjsa nomydenus: Bepcun mpormms-
KA U ee COCTOSIHMSA. YCIENHOE BBIOJHEHHE KOMAaH/[ CBUJIETEJILCTBYET O TOM, YTO B
BlackFin 3arpy:kena jeiicTBuTe/IbHadA MpOIIUBKa. KpoMe TOro MpoIIUBKE IMepeIaeTcs
uadopmanus o moayse (Hamuuue ommuit, Bepcust [IJINC wu T.1.) 1 BHYTPEHHErO HC-
moJib30BaHus. B ciaydae ycmexa Moysib mepeBoguTcs B pexkum DSP.

Jlannast PyHKIMA MOXKET CJAYKUTbH JIjI HPOBEPKH, ObLIa JIM 3arpyrKeHa IIPOIIMBKA
panbIie (4T06B He 3arpyzKaTh MOBTOPHO) HJIM JJIsl TPOBEPKU ObLIa JIM OHA 3arpyrKeHa
qepe3 JTAG-untepdeiic.

ITapameTpsr:

hnd — Omnwucarenb Momys.

version — Ecyn ykazaresb He Hy/1eBO#, TO B JAHHON IIepeMEeHHOI BO3BPAIlaeTCd BepCUs
npormuBku BlackFin B ciy4aae ycmemnoit mpoBepku.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.

4.3.9.3 UYrenue 6Ji0Ka JAaHHBIX U3 MAMATH CUTHAJBHOTO MPOIECCOPA

®opmar: int32_t X502_BfMemRead (t_x502_hnd hnd, uint32_t addr, uint32_t
*xregs, uint32_t size)

Onucanmne:

QOYHKINAA CIUTHIBAET OJIOK JAHHBIX HAIPSMYIO U3 MaMATH Iporeccopa. MoxKeT ObITh
IPOYHUTAHBI JaHHbIE, KakK 13 BHyTpennei namstu (L1), tak u u3 uemmneir SDRAM. s
BuinosiHenus 31oit pyuknun B BlackFin gomkua 66T 3arpyzkeHa ero mpoirnBKa.

OyukIusg MpegHasHadeHa B MEepBYI0 o4Yepesb JJIs MOJb30BaTe e, TUITYIIHX CBOIO
IPOIpaMMy JJIsd CHT'HAJBHOTO IIPOIECCOPA.

ITapameTpsr:

hnd — Omnwucarenb Momys.

addr — Agpec mamsTH, HAYHHASA ¢ KOTOPOTO OyaeT cYuTaH OJIOK JaHHBIX.

regs — Maccus, B KOTOPbBI#l Oy/yT COXPAHEHO MPOYNTAHHOE COEPKUMOE MAMSITH.
size — KoandecTBo cumThiBaeMbIX 32-OUTHBIX CJIOB.

Bo3Bpariaemoe 3HaYeHU!E:
Kon ommbxku.

142



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 3amnuces 6J0Kka JaHHBIX BO Flash-mamsars momysis

®opmar: int32_t X502_FlashWrite (t_x502_hnd hnd, uint32_t addr, const
uint8_t *data, uint32_t size)

Onucanwme:

DyHKINS 3aMUChIBAET TIePeJaHHbIil MaccuB TaHHBIX BO Flash-mamsars momgyist. DTa 06-
JIACTD JOJI?KHA, OBITH IpeIBapPUTEIbHO cTepTa ¢ moMolibio X502_FlashErase () u j0 Ha-
YJaJia U3MeHeHHs J0JI2KHa ObITh Bbi3BaHa (byHKIug X502_FlashWriteEnable (), 9ToObI
paspemuTh Jitoboe udmenenue cojepxkumoro Flash-namsru. [Tosib3oBaresio jyis 3amnucu
JIOCTYIHBI TOJILKO TiepBbie X502_FLASH_USER_SIZE Gaiit Flash-namsarn.

ITapameTpsr:

hnd — Omnmucarenb Momys.

addr — Ajapec magana 6J0Ka.

data — MaccuB ¢ 3alHCBIBAEMBIME JIAHHBIMHE (J10J12KeH ObITh He MeHbIIIe size GaiT).
size — KoundecTBo GafiT IJIsI 3aIIMCH.

Bo3Bpamniaemoe 3HaYeHME:
Koxa 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 Paspemenne 3anucu B NOJIb30BaTeIbCKyI0 objsacTts Flash-mamarn

®opmar: int32_t X502_FlashWriteEnable (t_x502_hnd hnd)

Onucanue:

DyHKIUS pa3periaeT 3aliuch B MOJIb30BaTEIbCKYI0 00aacTh Flash-namsitu (nmepsbie
X502_FLASH_USER_SIZE Gaiit). oaKHa ObITh BBI3BAHA JO TOTO, KAK MOXKHO OyJeT HC-
noJib30BaTh X502_FlashErase() u X502_FlashWrite () ;i u3MeHeHUs COAEPKUMOIO
OJIB30BATEIHCKON 001acTu maMaTu. [locsie 3aBepiineHnss n3MeHeHU CJeayeT BbhI3BaTh
X502_FlashWriteDisable().

ITapameTpsr:
hnd — Omnwucarenb Momyms.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.

4.3.10.5 3amnper 3anmucu B N0Jb30BaTeAbCKYI0 00gacts Flash-namarn

®opmart: int32_t X502_FlashWriteDisable (t_x502_hnd hnd)

Onucanne:

OyHKIM 3alpeliaeT 3aluch B TOJb30BATEIbCKYIO obsiacTh Flash-mamarn momy-
ast (nmepebie X502_FLASH_USER_SIZE 6aiir). JloskHa ObITH BBI3BAHA IMOCJE TOTO,
KaK HYKHble JaHHbIE B IOJIb30BATENBbCKON 00JacTH OBLIM W3MEHEHBI € MOMOIIHIO
X502_FlashErase() um X502_FlashWrite(), 4ToOBl 3aIlUTUTDH MOJH30BATEILCKYIO 00-
JaCThb OT CJy4dafiHOil m3MeHeHUsd B JaJbHelnemM.

ITapameTpsI:
hnd — Omnwucarenb Momyst.

Bo3sparmniaemoe 3HaYeHUE:
Koxa omubkn.
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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 moaynaa E-502 B pexxuM 3arpy3dmnka

dopmar: int32_t E502_SwitchToBootloader (t_x502_hnd hnd)

Onucanmne:

OYHKIMS TEePEBOIUT YCTPOUCTBO B PEXKHUM 3arPy39YUKA JIJ1 BOSMOKHOCTH OOHOBJICHUS
npomusku kouTposuiepa Cortex-M4 monysis E-502 ¢ nomompio yrummret 1boot.

B 3aBucuMoCTH OT HCIOJIB3YEMOTO TEKYIIEro nHTepdeica I/t COeTMHEHUST C MOLYJIEM,
MOJLYJIb TIEPEBOJNTCST B PEXKUM 3arpy3ku npormusku no uarepdeiicy USB (ecan coen-
menue 66110 10 USB) min o TFTP (ecsn coemunenue 6b110 o uurepdeiicy Ethernet).

IIpm ycmemuom BbI30Be JaHHOM (DYyHKIUU JaabHellias paboTa ¢ TeKyIIeM cOoeTnHe-
HHEM HEBO3MOYKHA, T.€. eJIMHCTBEHHLIM JOMYCTUMBIM CJICIYIONTIM BBI30BOM SIBJISETCS
X502_Close().

[Ipu nepexo/ie B 3arpy34nK HAXOAUTCH B PEKUMe 3arpy34unka nopsiaka 30c mocje gero,
eCcJIM He TMOCTYHAJIO 3alPOCOB Ha TMEpeNpOoIIUBKY 3arpPy3YdK BO3BpAIlaeT yIIPaBJIeHHe
MITaTHON TpomuBKe. [loka MOTYTh HAXOAUTCA B pezKUMe 3arpy34nKa ¢ HIM HEBO3MOYKHO
YCTAHOBHTD COEJUHEHUE C MTOMOIILI0 (DYHKINN JAHHOK OUOJIHOTEKH.

ITapameTpsr:
hnd — Omnucarens ycTpoiicTsa.

Bo3Bparmniaemoe 3HaYeHUIE:
Koxa omubku.
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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)

Onucanue:
QOyHKIMS TpeJHa3HATEHA /T IIepeladn [M0JIb30BATEIbCKUX YIIPABIAONIAX KOMAH,T
KOHTPOJLIEPY JIs ciaydas MoaucunupoBannoit npomusku Cortex-M4.

ITapameTpsI:

hnd — Omnwucarenb Momys.

cmd_code — Koa KoManpl - onpejiesder, 9TO 38 KOMaH/Ia BBIIOIHACTCA.

par — Ilapamerp, nepegaBaeMblil ¢ KOMaHIOH (3HAYEHHE 3ABUCHT OT KOJA KOMAH/HI ).

snd data — OnmmonanbHble JaHHbIe, HepeaBaeMble BMecTe ¢ Komanoil. Ecan nan-
Hble He [epeialoTcsd, TO JI0JZKEeH MepelaBaThcsd HYJAeBoil yKa3arTesb u snd size —
0.

snd _size — KonmvecTso 6ailT, nepenabaembix B snd_data

rcv__data — Maccus, B xoropsiit OyayT 1epejaHbl JaHHbIC, BO3BPALIECHHbIE LIPOLEC-
COpPpOM IIO 3aB€pHICHHUIO KOMaH/bI. ECJH/I JdaHHBbI€ HE€ MOJIZ2KHbBI BO3BpalllaTbCAd, TO
JIOJIZKEH TepelaBaThCd HYJAeBOI yKa3aTesb, a rev_size = ().

rcv_size — KosmmuecTso 6aiiT, KOTOpoe 0KKJaeTcd, YTO BepHeT KOHTPOJLIep O Bbl-
moJIHeHHIO KOMaHapl. MaccuB rev_data jomken ObITh pacCUYUTaH Ha JTAHHOE KO-
JIMYECTBO CJIOB.

tout — TaiimayT B TedeHNU KOTOPOTO OYAET OXKUIAATHCHA, KOT/Ia KOHTPOJLIED 3aBEPITUT
BBIITOJIHEHNEC KOMaH/IDBI. CDyHK]_[I/IH BO3BpATUT YIpPaBJICHUE JH/I6O 11O 3aBEPIITECHUTO
KOMAaHJIBI, JIHOO MO TaliMayTy.

recvd size — Eciu He gApjgeTcd HyJIeBBIM yKasaTelleM, TO B 9Ty IlepeMeHHyo OyjeT
COXPAHEHO KOJUIECTBO DANT, KOTOPOE PeajibHO BEPHY/I KOHTPOJLIED IOC/IE BBIOJI-
HeHWsI KOMaH/Ibl (KOHTPOJIJIED MMeeT IPAaBO BEPHYTb MeHbINE JAHHBIX, YeM 3a-
[PAIMBATIOCh B rev_size). Ecin ykazaresb HyseBoii, To BO3BpaIliaeHne MEHbIIEro
KOJIMIECTBa JAHHBIX CUYNTAETCH OMUOKOIA.

Bo3zspamiaemoe 3HaueHUe:
Kon ommbxku.
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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 Ilosryyenue cTpoku 00 omuodke

®opmart: const char * X502_GetErrorString (int32_t err)

Onucanune:

OyYHKIMS BO3BPAIIAET CTPOKY, COOTBETCTBYIONIYIO MTePEJAHHOMY KOy Onmruoku. B na-
CTOsIIIee BPeMs BO3BPAIAETCS BCETIA PYCCKash BEPCHsI CTPOKU (BO3MOXKHO B OyytieM
GyeT BO3MOKHOCTh CMEHHTD A3bIK TI00aTbHON (DyHKIHEN ).

Crnenyer ydectb, uro B OC Windows cTpoka Bo3BpaliaeTcs B CTAHIAPTHON s
Windows koauposke CP1251, B To BpeMs Kak B Linux ucnosib3yercst Koguposka UTFE-8.

ITapameTpsr:
err — Koa omubku, /1t KOTOPOro HY:KHO BEPHYTH CTPOKY.

Bo3sspamiaemoe 3HaueHUeE:
YKazare/b HA CTPOKY, COOTBETCTBYIOINLYIO KOJIY OMHUOKU

4.3.11.7 Mopranue CBETOANOIOM

®opmar: int32_t X502_LedBlink (t_x502_hnd hnd)

Onucanwme:

[Ipu BBI30BE 9TOM (DYHKIMH, €CJIU He 3AIyIIeH CHHXPOHHBIN BBOJI/BbIBO/I, IPOMCXOIAT
KPaTKOBpPEeMeHHOe 3aTyXaHWe KPacHOrO IBeTa CBETOINOMAa Ha TmepeiHeil maHemau [-502
mwin ceeroguona LED1 momyna E-502. Moxker ObITH UCIOMB30BaHA s BU3YaATbHON
njieHTH(MUKAIMT MOJLYJIS [10CJIe €r0 OTKPbITHSI.

[Tpu 3amnyiieHHOM CUHXPOHHOM BBO/IE / BBIBOJIC JITAHHBIH CBETOJMO, BCETIA TOPUT 3eJIe-
HBIM IIBETOM U JaHHas (PYHKIMSA He BJIUSET HA €ro COCTOAHHUE.

ITapameTpsr:
hnd — Omnwucarenb Momys.

Bo3zspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.11.8 VYcTaHOBKa MOATATUBAIOIINX PE3WCTOPOB HA BXOJHBIX JIMHUSAX

®opmat: int32_t X502_SetDigInPullup (t_x502_hnd hnd, uint32_t pullups)

Onucanne:

OYHKIAA MOXKET HCIOJB30BATbCA s BKJIIOUEHUs TOATATUBAIONINX PE3UCTOPOB Ha
i poBbIX BXogax. /s pa3Hbix MOy IeH TOATIIABAIOIINE PE3UCTOPhI PeATN30BaHbl Ha
pasubix Bxomax. s momymeit E-502 u L-502 MoxkKHO BKJIHOYATh WX Ha JUHESX SYNI
u SYN2. Jlng L-502 M0KHO OTJAeIbHO 3a1aBaTh BKAOUYEHbl UIH OTKJIIOUYEHbBI ITOATIAXKKI
Ha MJIaamIelt uau crapiieit nogopune udposeix jguHuit. Iasg E-502 M0KHO BKIIOYHTD
MOATSATHBAIONITE K HY/IIO PE3UCTOPHI Ha BXOJAX MEKMOIYIbHOI cuuxporu3anun. Jasa E-
16 ymawmit TRIG u INT moryT 6bITh Kak BXOIOM, Tak U BIX0HOM jisi curaaioB START
u CONV.

Ha ne yKazaHHBIX JUHHUAX MOJATATHBAIONINE PE3UCTOPDLI OYJIYT OTKJIIOYEHBI, €CJIH OHU
OBLIN BKJIIOYEHBI JIO 9TOTO.

[Ipu BKIIOYEHUN MUTAHUS BCE TMOATITHBAIONINE PE3UCTOPHI OTKJIIOUEHBI.

ITapameTpsr:

hnd — Omnucarenb Momys.

pullups — ®aaru (u3 t_x502_pullups), onpee/sioniue, Ha KAKHX JHHUSAX BKIIOYCHbI
MO/ITSITUBATOTIIIE PE3UCTOPHI.

Bo3ssparmiaemoe 3HaYeHU!E:
Kon ommbxku.

4.3.11.9 Iloayuyenue nmapamerpa pullups aas momysis

®opmart: int32_t X502_GetDigInPullup (t_x502_hnd hnd, uint32_t *pullups)

Onucanune:

[Tostyaenue Tekyiero cocrostuus mapamerpa pullups 3 mojyisi. PeasinzoBano ToJibKO
g E16

ITapameTpsr:

hnd — Omnwucarenb Momys.

pullups — ®naru (u3 t_x502_pullups), onpe/e/dioliie, HA KAKHX JHHAAX BKJIIOYCHbI
MOITSATUBAIOIIIE PE3UCTOPHI.

Bozspamiaemoe 3HaueHUe:
Koa omunbku.
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4.3.11.10 IIpoBepka NoaJIepKKHN MOIYJIEM 3aJaHHOU BO3MO>KHOCTH

®opmar: int32_t X502_CheckFeature (t_x502_hnd hnd, uint32_t feature)

Onucanue:
QYHKIUAA UCHOIb3YeTCs LI NPOBEPKH, MOIAEPKUBACTCS JTU ONpeIe/IeHHAss BO3MOXK-

HOCTH U3 t_x502_features /i1 JaHHOTO MOAYJIA C TEKYIIUMU BEPCUAMHU MIPOIIUBOK.
Ecim Bo3aMOXKHOCTD HO/Iep:KIBaeTCs, TO OyieT Bo3ppartieH ko X502_ERR_OK.
Januas dyakimsg jgocrynHa B oubanoreke Bepcun 1.1.6 wim BhIIe.

ITapameTpsr:

hnd — Omnwucarenb Momys.

feature — 3nauenue u3 t_x502_features, onpeendionue, KAKYO BOSMOKHOCTH HEOO-

XOJIUMO TIPOBEPHUTD.

Bo3zspamiaemoe 3HaueHUe:
Eciun BO3MOXKHOCTH 1O IepKuBaeTcsi, 10 Bo3Bpaiiaercsd X502_ERR_OK, wHade — KO/
omubKn

4.3.11.11 3DxkcuepumMeHTaJbHad pyHKNud. IrHopupoBaTh OMIMOKY C 3aJaHHBIM
HOMEPOM

®opmat: int32_t X502_SuppressError (t_x502_hnd hnd, int32_t err)
Onucanne:

QyHKIUS UCTOIB3YeTCsI JIJIsT YCTAHOBKE HOMepa omubdku, Kotopyio API 6yaer urno-
pUpOBaTh M HPOJOJIZKHUT PAdOTy Kak ec/im Obl 310 omubku He ObLio. lannas dynknus
Oyaer mosesHa aas TectoB camoro API mam skcmepuMeHTOB ¢ HIM.

ITapameTpsr:
hnd — Omnmucarenb Momys.
err — Snavenue u3 t_x502_errs, KaKylo OIMOKY UTHOPUPOBATH. Pean3oBaHo TOJIHKO

ang X502 ERR-STREAM IS RUNNING

Bo3zspamiaemoe 3HaueHUe:
Koz omubku

4.3.11.12

®opmar: int32_t X502_SetAfcCoef (t_x502_hnd hnd, double Fd, double
SigFreq, double *K, uint32_t size, int enable)
Omnucaune:

4.3.11.13

®opmar: int32_t X502_GetAfcCoef (t_x502_hnd hnd, double *Fd, double
*SigFreq, double *K, uint32_t size, int *enable)
Onucanue:
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4.3.11.14 DPyHKNUd 33JaHUs MAPaAMETPOB MOIYJIHA

®opmat: int32_t X502_SetParam (t_x502_hnd hnd, uint32_t param, void
*value)
Ormnucaune:

QYHKIUS UCTOJIB3YeTCs A YCTAHOBKH MapaMeTpoB MOy B HOBBIX Bepcusax api

mapaMeTpbl MOTYT J00aBIATHCS

ITapameTpsr:

hnd — Omnmucarenb Momys.

param — 3uauenue n3 t_x502_params, HOMEp yCTaHABINBAEMOTO IMapaMerpa
value — 3nadenue nmapamerpa

Bozspamiaemoe 3HaueHUe:
Kon omubku

4.3.11.15 Pyukinug 3aaHusd MOapaMeTpoB IndPOBOTO BBOAA OJd MOIYJIs
LTA37.

®opmar: int32_t LTA37_SetDIParam (t_x502_hnd hnd, uint32_t echo_en,
uint32_t echo_ch, uint32_t di_ch_en_mask)
Onucanne:

ITapameTpsr:

hnd — Omnwucarenb Momyist.

echo en — Bxkiouenue pexxuma 9X0 KaHajla, JaHHbIe Ha BBOJE - KOJ, BbIBOJA HA 3XO
KaHaJ, nHave BBOJ nMpPoBbIX Bx0om0B DI

echo ch — Howmep kanaja u3 janHBIX KOTOPOTo 6epyTcd 3XO JaHHbIe

di ch en mask — Macka BKIIOYeHHBIX KaHaJIOB B IIOTOKE BBOJIA

Bo3Bparmiaemoe 3HaYeHME:
Kox omubku
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I'maBa 5

MeTku BpeMeHH B IMOTOKE JIAHHBIX
(Tonbko s E£502-P1)

5.1 PexXum CMHXPOHU3AIUN BPEMEHHU MO NPOTOKOJLY
PTP

B momudukanuun E502-P1 nobaBien MexaHu3M BHYTPEHHUX YacOB ¢ BO3MOXKHOCTBIO UX
IJIaBHOM moacTpoiiku. Tak:ke mobasiieHa moaaepzxKka mporokosa PTP nng cuaxpoHusanun
Bpemenu 10 ceru Ethernet m peajimzoBana BO3MOKHOCTH BCTaBKU METOK BPEMEHU B IIOTOK
JaHHbIX “Ha BBOA , TakuMm 0Opa3zoM NpU BK/IIOYEHUH METOK BPEMEHH MOSBUJIACH BO3MOXK-
HOCTb BBIYHUCSATH TOYHOE BpeMs JIJII KOHKPETHBIX CJI0B U3 noToka. [K502-P1 nomiepkuBaer
TOJTbKO Peer-to-Peer pexkum nporokosa PTP, mostomy cepep peaJbHOIO BpeMeHH € KO-
TOPBIM IPOUCXOJUT CHHXPOHU3AINA JOJKEH OBITh HACTPOEH MMEHHO Ha 3TOT pexkuMm. B
pexxumve PTP Peer-to-Peer kaxpiii y3es ceru (B 1.4. KOMMyTaropst) joszken ooirb PTP
- COBMECTUMBIM M YYUTBIBATDL 3aJIeP:KKY JI0 OaumzKaiiiiero cocejpuero, nnadye padora PTP
CUHXPOHU3AIMYI HE BO3MOYKHA.

Ecyiu Bce yesioBus s paborsl PTP cobtioienbl, T0 CHHXpOHU3AIUS BHYTPEHHEr 0 3HaYe-
HUsI BpeMeHU (BHyTpeHHHUX 4acoB) B E502-P1 momkHa 3apaboTaTh aBTOMATHIECKH, YCTPOid-
CTBO OYIET MoJIydaTh 3HAUEHHe TOTHOIO BPEMEHHU ¢ cepBepa U KOPPEeKTHPOBATHL BHYTPEHHUE
YaChI.

it Toro 9Trobbhl METKM BpPEMEHHM IOSIBIJINCH B MOTOKE ‘Ha BBOJ , HEOOXOAMMO CIIEIN-
aJIbHO BKJIIOUNTH TAKOW pexKuM depe3 coorBrcrByiomee API mo yMom4aHmio 9T0T pexKum
BBIKJTIOYEH.

Jns padoret ¢ PTP B E502-P1 6b1in 1o6aB/ieHbl HECKOJIBKO HOBBIX PErucTpoB. Pamnee
3ape3epBUPOBaHHBIN OUT B cjl0Be “Ha BBOJ Telepb O3HAYAET UTO CJIOBO SIBJASIETCS METKOf
BpEeMEHU U Jijid Hee BBOAMTCH npu3Hak “3axsar PTP”.

[Tpuznak “3axBatr PTP” - arpubyT cjioBa METKH BpEMEHU, O3HAYAELT UTO JIJIs TIOTOKA CJIOB
MOJTyYeHHBIX MEXKTY ABYMs MeTKaMU BpeMeHH ¢ YCTAHOBJIEHHBIM MPU3HAKOM 3aXBaTa MOXKHO
BBIYUCJIUTH BpeMsl KazKIOTO CJIOBA C OMPee e HHON TOUYHOCTHIO.

st obecriedenusi Tpedyemoit TounocTu cunxpouusaiuu B E502-P1 BBejieHbl HECKOJIBKO
HACTPOEK.

e J/lonmycTuMasi paCCHHXPOHM3AIUS 9aCOB, +-HC/c. [Ipn KayKaoM moJyYeHnn 3Ha-
JeHUs TOYHOIO BpeMeHHU OT cepBepa, E502-P1 Beryuciger pa3sHOCTh 3HaUeHUS BHYT-
PEHHUX 4YacoB cO 3HaYeHWeM NPWHATHIM OT cepBepa. /lajee sTa pasHOCTb AeINTCA HaA
BpeMsI TIPOIIEJIIiee Mocje TOCaeHell CHEXPOHU3AUN (BHIUUCIEHHOE 0 BHYTPEHHUM
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qacaM). BbrancjieHHOe 3HaUeHne CPABHUBAETCS ¢ 3aAaHHBIM napamerpoM. CHHXPOHH-
3alud CUYATAETCA YCIENTHON, €CJIM BBIYMCJAECHHOe 3HAYEHWEe He BBIXOAWT 3a 3aJaHHBIN
AHTEPBAJ.

MuHuMajibHOE KOJI-BO YCIEITHBIX CHUHXpPOHU3auwuii. /g Toro 4rodbl mpu3HaK
“zaxpar PTP” mosgBuicsd, JOJKHO MPOU30HTH MUHUMAJIBHOE KOJUYECTBO YCIENIHBIX
cunxpoHuzanuii. B ciydae neymadnoit cuaxponu3sanuu, npusnak “zaxsar PTP” copa-
CHIBAETCS M IUKJ OXKHUJIAHASA MUHEMAJIBHOTO KOJHYECTBA YCIENTHBIX CHHXPOHU3AIIMHA
MTOBTOPSAETCS.

5.1.1 Pabora c MoaysieM nNpu HUCIOJIb30BAHUN METOK BPEeMEHU

Pabora ¢ merkamu Bpemenn u3 API peanm3oBana oTmeabHO OT (DYHKIMIA yIpaBICHHUS
HOTOKOM U (PYHKIMIT 11O/IyYeHUs JAHHBIX U3 [TOTOKA.

1.

Bkiitouenne  BCTaBKM ~ METOK  BpPeMEHH B I[OTOK  JIaHHBIX  “HAa  BBOJ :

X502 FpgaRegWrite(hnd, E502_ REGS ARM_ TIME CTRL, 1);

. Yeranoska nactpoek 3axara: X502  FpgaRegWrite(hnd, E502 REGS PTP LOCK LIMIT

(ptp_limit_ns & Oxffff) | (ptp_req_hits << 16))

. ¥Y3Harh cocrostane mpu3naka “3axsar PTP”: X502 FpgaRegRead(E502 REGS ARM TIME

&status);

Nannpann3upoBaTh KOHTEKCT JJist 06paboTKu MeToK Bpemenn: X502 tstp init(&tstp state,
adc_freq, din_freq).

O6paborka  MeTOK  BpeMeHH W3  NPOYNTAHHBIX  JaHHBIX € [MOMOIIBIO
X502 tstp process wrd(&tstp state, cur_wrd), rmme cur_wrd - odYepemaHoe
¢JIOBO mostydennoe ¢ momornpio X502 Recv()

5.1.2 Omnwucanme peructpoB PTP

E502 REGS ARM_ TIME CTRL
Address: 0x110

Bit Name Access Description Res

1]

STATUS R npu3Hak  “3axsar | 0
PTP”

1: npusznak “zaxsar
PTP” mupucyrcrBy-
T, YCJIOBUSI 3aXBaTa
BBITLTHEHBI

0: mpusHak “3axBaT
PTP” orcyrcrByeT

[0]

ENABLE RW 1. npobaBisgars mer- | 0
KH BpEMEHHU B IIOTOK
BBO/IA,

0: morok BBOIa 06e3
METOK BPEMEHU
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Bit

Name

Access

Description

E502 REGS PTP_ LOCK_ LIMIT

Address: 0x706

Bit Name

Access

Reset
Value

Description

[31:16] ENABLE

RW

Munumaabnoe 0
KOJI-BO  YCIIEIlI-
HBIX CHHXPOHHU-
3auii

[15:0] STATUS

Houycrumas 0
pPaCCHHXPOHU-
3alis  Yacos,
+-mc/c

5.1.3 PTP-coBmecTuMoe ob0opyoBaHIe

Obopynosanue, coBmecTHast pabora Koroporo ¢ E502-P1 mo nporokoxy PTP 6wiia mpo-

BepeHa.

Cepsep Bpemenu: 610k Koppekiuu Bpemenn YHKC-2 npoussoacrea OO0 «nxkenepuoiit
HeHTp ,,DHeprocepBucs (www.enip2.ru) CereBoii KomMMmyTaTop ¢ mojepkoii PTP: 6ok L-
VIMS-SWITCH unpowussogcrsa OO0 “JI KAP/T” (www.lcard.ru)

5.2 KoHcTaHTBI 1 TepedYncIeHnsd

5.2.1 KoHcTaHTbI 1 MaKpoOONpeaesieHns

KomcranTa 3HadyeHUe Onucanune
TSP_NSEC_PER_SEC (1000000000)
JmHa B OuTax s SubSecond
TSP_WRD1_SSEC_LEN (24) B WRDI1 cyioBe MeTKH BpeMeHN
JmHa B OuTtax st SubSecond
TSP_WRD2_SSEC_LEN (7 B WRD2 cyoBe MeTKn BpemeHn
JumMHa B Ourax g Second B
TSP_WRD2_SEC_LEN (19)
WRD2 ciioBe MeTku BpeMeHu
JjumHa B Ourax s Second B
TSP_WRD3_SEC_LEN (13)

WRD3 ciioBe MeTKu BpeMeHu

TSP_SSEC_WIDTH

(TSP_WRD1_SSEC_LEN
+ TSP_WRD2_SSEC_
LEN)

obImag JJyMHa B OWTax i
SubSecond B t_x502 tstptime
(npobubIit hopmar 32.31)

TSP_WRD_NUM

(((wrd) >> 26) &
3)

Howmep ciioBa ¢ MeTKoit BpeMeHu
0..3
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Cuerank npeobpa3oBaHus

TSP_WRDO_ADC_CLK_NUM_MASK (Ox3ffffff) ANIT 8 WRDO cose ¢ meTkoit

BpeMeHHI

[Ipusnak 3axBaTa BpeMeHH OT
TSP_WRD1_LOCK_MASK (1 << 25)

PTP ceppepa

[Ipusnak nepBoil METKH IOCJIe
TSP_WRD1_FMARK_MASK (1 << 24) nepexoga GO B akTHBHOE CO-

CTOAHNE

TSP_WRD1_SSEC_MASK

((1 << TSP_WRD1_
SSEC_LEN) - 1)

ouToBasg Macka g SubSecond

B WRDI1

TSP_WRD2_SEC_MASK

(0x3££££80)

ouTtoBasgs Macka gas Second B

WRD2

TSP_WRD2_SSEC_MASK

((1 << TSP_WRD2_
SSEC_LEN) - 1)

duroBad Macka njg SubSecond
B WRD2

TSP_WRD2_SECSSEC_MASK

((1 << (TSP_WRD2_
SEC_LEN + TSP_WRD2_
SSEC_LEN)) - 1)

ouroBad Macka ajad Second +

SubSecond B WRD2

TSP_WRD3_SEC_MASK

((1 << TSP_WRD3_
SEC_LEN) - 1)

ouroBad Macka g Second B

WRD3

TSP_WRD1_IS_FMARK

(1 ((wrd) & TSP_
WRD1_FMARK_MASK))

MaKpOC AJid IPOBEPKU BbICTAB-
JIEH JIM IPU3HAK [ePBOil METKHU
nas ciopa WRDI1

TSP_WRD1_IS_LOCK

("1 ((wrd) & TSP_
WRD1_LOCK_MASK))

MaKpOC )T IIPOBEPKH BBICTAB-
JIeH Jin npu3Hak lock mis cioba

WRD1

TSP_WRD1_GET_SSEC

((wrd) & TSP_WRD1_
SSEC_MASK)

MaKpoc 1 HOJIY Y€HUSI
SubSecond u3 ciosa WRD1

TSP_WRD2_GET_SECSSEC

((uint64_t) ((wrd) &
TSP_WRD2_SECSSEC_
MASK) << TSP_WRD1_
SSEC_LEN)

MaKpOC JJj1s mojiydenus Second
+ SubSecond u3 ciiopa WRD2

TSP_WRD2_GET_SSEC

((wrd) & TSP_WRD2_
SSEC_MASK)

MaKpOC JJIA HOJIyquI/IH
SubSecond n3 crosa WRD2

TSP_WRD3_GET_SEC

((uint64_t) ((wrd) &
TSP_WRD3_SEC_MASK)
<< (TSP_WRD1_SSEC_
LEN + TSP_WRD2_
SSEC_LEN + TSP_
WRD2_SEC_LEN))

MaKpoc g moayderus Second
n3 cioBa WRD3

SSEC_MAX

(OxT7TLLff£1E)

MaKCUMaJIbHO BO3MOXKHOE 3Ha-
genne SubSecond
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(time > 0 ?

((uint32_

t) ((((double) ((time)

& SSEC_MAX))

/ (1U << TSP_

SSEC_WIDTH)) *

TSTP_SSEC_TO_NSEC TSP_NSEC_PER_

SEC)) : ((uint32_

t) ((((double) ((timex*((-1))

& SSEC_MAX)) / (1U

<< TSP_SSEC_

WIDTH)) * TSP_NSEC_

PER_SEC)))

(time > 0 7

(uint32_t) ((time)

>> TSP_SSEC_WIDTH) | MOJIYY€HHWE IEJBIX CEeKYHI U3
(uint32_t) ((time | t_x502 tstptime

* -1) >> TSP_SSEC_

nepeBo SubSecond B HaHOCE-
KYH/IBI

TSTP_SECSSEC_TO_SEC

WIDTH))

(((double) (time)) / | mepeBos B CeKYHJIbI ¢
TSTP_SECSSEC_TO0_SEC_DOUBLE (1U << TSP_SSEC_ ILJIABAIOIIEHA 3aIATON n3

WIDTH)) t_xb02 tstptime

(((uint64_t) (time)) | mepeBOX CeKYHJ B

TSTP_SEC_TO_SSEC

<< TSP_SSEC_WIDTH) | t_x502_tstptime

5.2.2 CrpykTypa AJid XpaHEeHUs KOHTEKCTa mpu 00paboTKe MmOoTOoKa
CJIOB “Ha BBOJ’ C BKJIIOYEHHBIMU METKAMU BpPEMEHU

Twum: t_x502_tstp_state
Onucanme: CrpykTypa /Jisi XpaHeHWs KOHTEKCTAa Npu 0OpPabOTKe MOTOKAa CJIOB “Ha
BBOJI’ C BKJIIOYEHHBIMU MEeTKAMU BPEMEHU
ITone Twun Onucanue moJsga
) 3HAYEHHE CJIOB MOCJEHEH METKH BPEMEHHU

wrd uint32_t [4]
adc_freq uint32_t qacrora ATITT
din_freq uint32_t vacrora DIN
tstp_start_time t_xb02_tstptime BpeMd MEPBOM METKH BPEMEHU

IpPU3HAK, YTO IepBas METKAa BPEMEHH II0-
tstp_mark_rcvd bool P ’ P P

JIy4eHa

. 3HAYEHHE TEeKYIIero oopabaTbiBaeMOTO

cur_wrd uint32_t it P

CJI0BA
processed_wrds uint32_t KOJI-BO 0OPabOTaHHBIX CJIOB U3 TTOTOKA
adcwrds_after_ . KoJ1-B0 ¢y10B ALIII mocsie moceaueit MmeTkn

uint32_t
tstp BpeMeHn
dinwrds_after_ . KoJ-BO cjioB DIN mociie mociiegneil MeTKI
uint32_t

tstp BpeMeHn
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. o0IIIee KOJI-BO CJIOB TIOCJIe TOCTeTHeit MeT-
wrds_after_tstp uint32_t
KU BpeMeHU

last_tstp_time t_x502_tstptime BpeMs TOCJeTHEN METKN BPEMEHH

5.2.3 Tun maHHBIX JJid XpaHeHus BpeMeHu Bpemsda xpaHUTcd B ce-
KYH/JIaX IIpolieaiiiee ¢ Ha4vajda 3toit smoxu (00:00:00 UTC, 1
Adusaps 1970 roma) [pobusrit dopmar xpanenmss 32.31: 32
neybprx omt, 31 apobHBIX OuT, crapmme 32 OMTA - CEKYHJIBI,
mutagiue 31 6ur - qoau cekyHanl (SubSecond) =1 / (1<<31)
CEeKYH/]

Twum: t_x502_tstptime

Onucanme: Tun JTaHHBIX A1 XpaHeHUs BpeMeHU BpeMms XpaHWTCH B CeKYHIaX IPO-
wegnee ¢ Hadadaa 9roit snoxu (00:00:00 UTC, 1 dusapa 1970 roxa) Apobubiii hbopmar
xpanenusd 32.31: 32 neawbix 6ut, 31 gpobubix Out, crapimme 32 6uTa - CEKyH/IbI, MJIaJIIINne
31 6ut - gomm cekyuabl (SubSecond) =1 / (1<<31) cekyHn

5.3 @OyHKIuM Ajsd paboThl ¢ METKAMI BPEMEHN

5.3.1 HMNannmaymsanuga tstp state, B HeM XpaHWUTCHA TEeKyIIuii KOH-
TEKCT JIJId OIlepaliiii ¢ MeTKaMi BpeMeHH 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 (GyHKIHUS WHUIUAJIA3ADPYET CTPYKTYPY B KOTOPOH XPAHUTCS KOHTEKCT st
pabotrer ¢ MmeTkamu Bpemern Heobxomnumo ykassiearh #Ha gactoty AIIIT u DIN T.kx. Bpems
JIUTS CTIOB MKy ABYMS MeTKaMu Oy/IeT CIUTAThCA B 3aBUCHMOCTH OT JaCTOTHI.
ITapameTpsr:
tstp state — Ykasarenb Ha cymecTByromylo cTpyTypy t_x502_tstp_state
adc_freq — Yacrora AIII
din_freq — Yacrora DIN

158



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 TeKyIIero oopadboTaHHOTO CJIOBa

®opmart: void X502_tstp_get_curwrd_time (t_x502_tstp_state *tstp_state,
t_x502_tstptime #*ret)

Onucanune:

V3HaTh BpeMs TEKVIIEero CJIOBa KOTOpPOe [0 3TOro ObL1o obpaborano dyHKIUER
tstp_process _wrd() @opmar Bpemenu: 326ura - cekyniapl, 31 6ur cabeekynap = 1 /
(1<<31) cekyHn

ITapameTpsr:

tstp state — Ykaszarenn na crpyrypy t_x502_tstp_state npeapapurenbno uHuIMA-
JIM3UPOBAHHYO depes tstp init()

ret — Ykazarenb Ha t x502 tstptime mo KoTopomy OyIeT COXpaHEHO pacUYHTaHHOEe
3HAYeHHe BPeMeHN JIJIs TeKYIIEero caoBa

5.3.4 DBo3ssBpailaeT Npu3HaK TOro YTO YaChl CUHXPOHU3NPOBAHDI

®opmat: bool X502_tstp_get_lock (t_x502_tstp_state *tstp_state)

Onucanune:
Bozspamaer npusnak ‘3axsat PTP” m1a Tekymero o6padboTaHHOTO CI0BA

ITapameTpsr:
tstp state — Ykaszareib na crpyrypy t_x502_tstp_state upeapapure/bno uHunua-
JIM3UPOBAHHYO depes tstp init()

Bo3Bpariaemoe 3HaYeHUIE:
true: npucyrcrByer mpusHak “3axsar PTP” mra tekyiero obpadorannoro cjiosa, false:
npusnak “3axsat PTP” orcyrcrByer
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