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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
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2.3

0.2.3

Tun maHHBIX 718 XpaHEHUs BpeMeHH Bpemsi XpaHWTCS B CEKYHIaX
nporrenree ¢ Hadaga 1ot smoxu (00:00:00 UTC, 1 Ausaps 1970 ro-
na) dpobubrit dopmar xpanenust 32.31: 32 neasix 6ut, 31 1pobHBIX
out, crapirue 32 6uta - CeKyHIbI, Muaine 31 6ut cabeekyHasl = 1 /
(1<<31) CeKYHACADCEKYHIBL, « « « v v v o v o e e e e e e e

Oyukiuu Jjid paboThl ¢ METKAMU BPEMEHU . . . . . o .« o oo v o o oo oo

0.3.1

5.3.2
5.3.3
5.3.4

Nunnumamnzanus tstp state, B HeM XpaHUTCS TEKYIIUH KOHTEKCT JIst
omepanuii ¢ MeTKaMI BpeMeHH U3 IOTOKa “Ha BBOX . . . . . . . . . . .
Ob6paborarsb odepegHoe caoBo wrd u3 moroka “Ha BBOX . . . . . . . . .
V3Harh BpeMs TEKYIIero o0padoOTaHHOIO CJIOBA, . . . . . . « . . . . . .
Bosppamaer npusnak TOro 4To 4achl CAHXPOHU3UPOBAHBL . . . . . . .
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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://lcard.ru/download/lpcie_setup.exe
http://lcard.ru/download/lpcie_setup.exe
http://www.lcard.ru/download/l-502_users_guide.pdf
http://www.lcard.ru/download/l-502_users_guide.pdf
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.

8. Hacrpoiiku nogrsizkek ms mudpoBbix Bx0g0B B E-502 ormuaatorcs or 1-502 (em. onu-
canne Tuna t_x502  pullups)

9. B E-502 ucnons3yercs apyras mukpocxema [[ATI, koropas Takzke miaHupyercs K nc-
MOJIb30BAHUIO B MOCEAYIONUX PeBU3UAX MOyas L-502.

10. E16 mo 1mokojeBKe CUrHAJIBHBIX PA3bEeMOB U JIMANa30HAM U3MEPEHUl BXOHOIO CUIHA-
Jla, 5TO mpojo/Kenne JjuHeiikn momyaeit E14. API Bepxuero ypoBHS CIeJaHO COB-
MectuMbIM ¢ eb02api. na 3amanus gactorsl padorsl LHHAII u AIII mcmomws3yercs
onopuas yactora 48 Mru. Ecth pexxum coBmectumocTn ¢ moaysaem E14-440 u paborsi
¢ E14-440 API. B kadecTBe MHTepP(MEHCHOTO MPONIECCOPa HCIONB3YETCI KOHTPOJLIED
WCH32V307. Curnajbabie pa3beMbl IO MOKOJIEBKe HecOBMecTHMbI ¢ 502!

11. B E16 kak u B E14 peanu3oBan ctapT cOopa MO yPOBHIO aHAJIOTOBOI'O CHTHAJA - BbI-
e /HuzKe YPOBHSI, IPU [IePECeYeHnr TPAHUIB yPOBHS CHH3Y-BBEDX /CBEPXY-BHU3.

12. Uaentudukarop USB yerpoiictsa mis E16 (VID  2A52&PID  0E16) omimdaercst or
E502 u E14, no3roMy B HEKOTOPBIX CJly4dasdx HPHUJAETCH YCTAaHOBUTH HOBBIE JIpaiiBepa.

13. B E16 mis mukIM4eckoro BeIBojA (BBIBOJIA U3 BHYTpeHHero Oydepa 6e3 BHeNHel noi-
Ka4yKn), jgocryines ogun Oydep pasmepom 11264 cioB (B HOBBIX HPOMIMBKAX KOJI-BO
MOZKeT H3MEHHUTHCS ).

14. B oramune ot E502, 8 E16 et BoigemeHubix BeixoaoB cuaxpornsamun START OUT u
CONV _OUT, uo ux posb moryT ucnogaaTh Beixo bl TRIG wan INT, koTopsie MOKHO
MEePEKJIIYATh Ha BXOJ WU HA BBIXOJ, NPH KOHMUryparuu “Ha BXOJ 3TH KOHTAKTHI

MOzkHO uctoib30BaTh Kak START IN mau CONV _IN.

15. Konrakrer 17 u 18 nudpoBoro pazbéma cjie/lanbl yHUPHUITUPOBAHHBIMU, 110 YMOJTIAHUIO
Ha Hux BoiBeieHbl +3,3B 1 GND kak B E14-440, npu nojiade KOMaH bl BKJIIOYEHUS peJie
(em. t_x502  pullups) Ha 31u BeIBOAB BRIBOAUTCS +15 1 -15B kak B E14-140.

3.1.1.2 OOmwme u cruernuaan3upoBaHHbIe (PYHKNUM AJI PAOOTHI C MOIYJIEM

B cBa3u ¢ Tem, uto 60JibIag yacTb pynkinuonagabnoctu Moyei L-502, E-502 u E16 cos-
HAJIAI0T, TO OOJIBIIMHCTBO (DYHKIIMH peaTn30BaHO oOmMUMH g 0boux mojysieit. Bee obmue
dyHKIMU peayu3oBanbl B bubanoreke x502api. [Ipu sToMm HaszBanus (PYHKIHA ¥ KOHCTAHT
HaunHatoTea ¢ X502 | a tumos ¢ t_x502 . CoOTBETCTBEHHO, I PAOOTHI ¢ OOOUMU MOJIY-
JISIMHM MCIIOJIB3YeTCsd OJIMH U TOT K€ Tuil onucareasd moaysas t x502  hnd.

OcHoBHOe oTyimume mpu pabore, 3aBucsdiiee oT nHTepdeiica CBI3U C MOIYIEM, 3aKJII0-
JaeTcsd B MPOIeype YCTAHOBKH caMoOil CBA3W. DTU (DYHKIHUH PeaTu30BaHbI B OTIEIbHBIX
oubmorekax 1502api u €502api mia moayiasa L-502, E-502 u E16 coorsercrBenno. [lpn
YCTAaHOBKY CBSI3U, BCs He0OXonMast HHMOPMAIUs O TOM, KaK paboTaTh ¢ MOIYJIeM O HYZK-
HOMY uHTepeiicy, coOXpaHsgeTcs BHYTPU HEIPO3PAUYHOIO OIIUCATE I MOJLYJIs, & I10/Ib30BaTe/ b
1OC/ie OTKPBITUS CBA3M MOYXKET padoTaTh ¢ MOAYJIEM OJMHAKOBO C UCHOJIH30BAHUEM OJIHUX U
Tex ke obmux GyHKnuit n3 x502api HE3ABUCUMO OT TUTA MOJYJIA U UCHOJIH3YEMOTO HHTEP-
deiica.

TakzKe B OTHAENBHYIO TPYIIY CHETUAJIA3UPOBAHHBIX (DYHKIUN BBIIEJEeHB (DYHKIAU IO
HacTpoiike marepdeiica Ethernet, koropbie peann3oBanbl ToIbKO B €502api u omnucaHnbl B
pazzesie ODyHKIMH g9 HACTPOUKH CETEBLIX MapaMeTpoB mMojysas K502.
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3.1.1.3 CoBMeCTHMOCTH NPOEKTOB, Pa3pabOTaHHBIX JI0 BBeJeHUS ONOIMOTEKN
x502api

Jlnst peanu3aiuy MOJHOM COBMECTHMOCTH C ITPOEKTaMK, PabOTAIONIMMU TOJIBKO € MOJIY-
aeM L-502 u paspaboTaHHbIMK JI0 BBEJICHUST MOJJIEPKKHI PAbOTHI ¢ MojyieM E-502 (koropast
BBesieHa ¢ Bepcun 1.1.0) u cozmanus obieii 6ubanorekn, B 1502api peanuszoBanbl HyHKIHNT
U3 jaHHoi Gubsmorexkn npeapaynux Bepenii (1.0.x). TIpu a1oMm 511 06bsiBIeHNST STHX DYHK-
IU# ¥ COOTBETCBYIONINX THUIIOB BHIHECEHBI B OTJAEbHBIH daitn “1502api  compat.h”, KoTopbrit
BKIo4yaeTcs u3 “1502api.h” mrd coxpaneHuss COBMECTUMOCTH. DTHU THIIBI OLPEJIe/ICHbl Yepe3
obmue Tunbl n3 “x502api.h”, a GyHKINM peansbHO TOJBKO BBI3BIBAIOT AHAJIOTHYHBLIE OOIIHE
dyukmun n3 x502api. CooTBeTCTBEHHO, TPOEKTHI, pa3pabOTaHHbBIE /15 MPEIbIAYINeH BEPCUN
0e3 yueta obmnx OYHKIHH, J0JKHB KOPPEKTHO COOMPATHCS U TIPU HOBOM Bepcun OMOJIHOTEK.
[naBuoe or/imdme, KOTOPOE CJAEAyeT YIUTBHIBATD, YTO €CJIU STH MPOEKTHI PACIPOCTPAHSIOTCA
¢ HoBoit Bepcueit 1502api, To HEOOXOUMO pacupoCTpaHdaTh U OubanoTeKY X502api, Tak Kak
ee (DYHKIINK HUCIOJL3YIOTCS (DYHKIMAME HOBOU Bepcuu 1502api.

Tak kaxk jpaHHble PYHKIHMH U TUIBI MOJHOCTHIO ITOBTOPSIOT OOJBIITUHCTBO ODOOIEHHBIX
dbyukmit (3a wckaOYeHneM TpedUKCOB B HA3BAHUAX), TO OHH HE MPHUBOJATCSI B JTAHHOM
JIOKyMEHTe.

3.1.2 O6muii agropuTM AJid paboThl C MOIYJIEM

JlanHbIil pa3jes1 ONMUChIBAaeT TUITMYHYIO MOCJIEI0BATEIbHOCTDh BbI30Ba (DYHKIUI 11 pa-
oorer ¢ monyasvu [-502, E-502 u E16. Bojee moapobHo Kaxkablii miar 6yaeT omucaH B MO-
CJACIYIONIUX pa3/ie/iax.

Tunuanas moc/Ie10BaATETHHOCTh BHI30BOB UMEET CJICAVIONINA BU/I:

1. Ilpu pabore c¢ wmonyiaamu no wuntepdeiicam PCI-Express wan USB  noaydurb
CIIUCOK  CepuifHbIX HOMepoB ¢ mnomombpio  dyakumit  L502  GetSerialList() u
E502  UsbGetSerialList(), coOTBeTCTBEHHO, HJIH MOJYIUTH CIIUCOK 3ATUCEIT O MOJYJISAX
¢ nomompio 1502 GetDevRecordsList() m E502 UsbGetDevRecordsList(). ITpu
pabore mo Ethernet moxknHO wucnosb3oBarh (yHKIHUE OOHAPYKEHHS YCTPOICTB B
JIOKAJIBHO ceTu, onucanubie B riiape OOHApYzKeHre MOJY/el B JOKAJIbHON CeTH, W,
ecim w3Becten [P-ajpec ycrpoiicTBa, nepeiitu cpa3y K IMyHKTY 2.

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

3. YcraHoBUThH coepmHenue ¢ MoaysaeMm. [Ipu ucrnonb3oBanum 3amuceil o ycrpoiicrse OT-
KphiTHe Beerga BoinosHsercst ¢ momoribio X502 OpenByDevRecord(). Tpn ucnossb-
30BaHuU CepHitHOro nomepa ucnonabsyores 1502 Open() win E502_ OpenUsb() s
L-502 u E-502, noaksrouennoro mo USB, coorBercTBenno. YT0OB yCTAHOBUTDL CBSI3H C

mozyJieM 110 Ethernet ¢ ucnonbzosanuem IP-ajpeca, HeobxoiuMo ucio/ib30Barh yHK-
muto 502 OpenByIpAddr().

4. Tlpu HeOOXOAUMOCTH, TOJIYUUTH JOMOJHATEILHYIO HH(MOPMAIMIO O YCTPORCTBE € TIOMO-

mpio X502 GetDevInfo() (B wacTHOCTH /17151 IPOBEPKU HAJHYHS CUTHAJIBLHO IIPOLECCO-
pa BlackFin).

5. Ilpu HaMYMKU CUTHAJIBHOTO POTECccopa (1 2KesJaHuu paboTarh ¢ ero UCIOIb30BAHIEM )
3arpy3uTh IPOIIMBKY CUTHATBHOIO mporeccopa ¢ momoribio X502 BflLoadFirmware().
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6. YcraHoBKa mapaMeTpOB MOJLYJISI C TOMOIIbIO Habopa MYHKIHUH /I U3MEHEeHHSI HACTPOEK MOJLY.I
(nasBanms byHkumii HaunHaTest ¢ X502 Set)

7. Tlepefada ycTaHOBJIEHHBIX TApAMETPOB B MOJYJ b ¢ momotnbio X502  Configure().

8. Pabora ¢ MOIy/leM B CHHXPOHHOM U /HJIH ACHHXPOHHOM pezkKuMe (OIMUCaHa B HOC/IeTy-
IOIUX TOApa3/esax).

9. Bakpbitue Moy X502 Close().

10. Ocpoboxnenue omucaresist Mmoxyist dyukuueir X502 Free().

3.1.2.1 Pabora c Moay/ieM npu CHHXPOHHOM BBOIE

Tunuunas pabora ¢ MOJyJIeM IIPU CHHXPOHHOM BBOJIE COCTOUT U3 CJIC/IYIOIIMX IMAT0B:

1. Paspemrenue Hy:KHBIX CHEXPOHHBIX M0TOKOB (AT u/wim mudpoBbIX TaHHBIX) ¢ MO-
mompio X502 StreamsEnable().

2. 3amyck cHHXPOHHBIX TOTOKOB X502 StreamsStart().
3. UreHne HpUHATHIX JAHHBIX U3 MOy/Is ¢ momorbio X502 Recv().

4. O6paborka  TpPOYMTAHHBLIX  JaHHBIX ¢ momombio X502 ProcessData(),
X502_ ProcessAdcData() mmn X502 ProcessDataWithUserExt().

5. Ilpu HeobxoauMocTu npuema u 00paboOTKH ¢jieyIonero 0J10Ka, mepexo K MyHKTY 3.

6. OcTamoB CHHXPOHHBIX TIOTOKOB ¢ momomibio X502 StreamsStop().

3.1.2.2 Pabora ¢ MOayJieM NpU CUHXPOHHOM ITOTOKOBOM BBIBOJE

Tunuunasa pa60Ta C MoJdyJieM IIpu CHHXPOHHOM BBIBOAE COCTOUT M3 CJECAYIOHNIHUX ITaIrOB:

1. YcranoBka HadaabHBIX 3HadeHmit g IIAII ¢ momompoo acCMHXPOHHOIO BBIBOJIA
X502_ AsyncOutDac().

2. Paspenienne HY’KHBIX CHHXPOHHBIX 10TOKOB (Kanasbl LIATI, mudposbie BbIxojib) ¢ 110-
motpio X502 StreamsEnable().

3. 3amyck  OpeaBapuTeJbHON  3arpy3Kd  JIQHHBIX  HA  BBIBOA € IOMOIIBIO
X502_ PreloadStart().

4. TloxroroBka 06Ji0Ka JaHHBIX Ha 3amuch ¢ nomorpio X502 PrepareData().
5. 3amuch MOArOTOBICHHOrO 0JIOKA B MOAY/IbL ¢ momomsio X502 Send().

6. [Ipu HeobGXoAMMOCTH TTOBTOPUTDH TMYHKTHI 4. U 5. HYzZKHOE KOJn4ecTBO pa3. [Ipu 3rom
o0Tmit pazMep MpeIBapuTeIbHO 3arDyKeHHBIX JAHHBIX He JOJIZKEH IPEBBICUTH Pa3Mep
6ydepa (o ymosrganuio 9 MCios)

7. Bamyck CHHXPOHHBIX MOTOKOB BBI30BoM X502 StreamsStart().

8. Kaxknplii pa3 mpu HEOOXOIUMOCTH TOJAIPY3UTH HOBble JaHHBIE B Oydep BBINOTHUTH
TYHKTH 4. 1 5.

9. Ilo 3aBepuieHuio PadOTbl BBIIOJHUTH OCTAHOB CUHXPOHHBIX IIOTOKOB C IIOMOIIBIO
X502 StreamsStop().
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3.1.2.3 Pabora ¢ Moay/ieM Npu HUKJINIECKOM BBIBOJE

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

1. YcranoBka mHaudaabHbiXx 3HadeHnit g IIAIl ¢ momompoo acHHXPOHHOrO BBIBOIA
X502_ AsyncOutDac().

2. Paspeinenne HyKHBIX CHHXPOHHBIX TOTOKOB (Kanasbl [TATI, niudposbie BbIXo/b) ¢ mo-
motpio X502 StreamsEnable().

3. Boimenenne  mumkimdeckoro  Oydepa  ykaszammoro  pasmepa ¢ IMOMOIIBIO
X502_ OutCycleLoadStart().

4. 3arpy3ka JaHHBIX YKA3aHHOTO pa3Mepa /it MUKJITICCKOrO BBIBOIA ¢ TIOMOIIHIO OTHOTO
WJIM HECKOJIbKUX BbI3oBoB X502  Send().

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

6. 3amycTuTh CHHXPOHHBIN BBOJ-BBIBOJ Yepe3 X502 StreamsStart().
7. Tlpu HEOOXOMMOCTH BBIBECTH HOBBIM CUTHAJI BBIITOJHUTH AW 3.-5.

8. Ilo 3aBepmiernio padoOTHl OCTAHOBUTH CHHXPOHHBIH BBOJ-BBIBOJL C  IHOMOIIHIO
X502 StreamsStop() wam Tosbko mukandeckuii BeiBog wepe3 X502 OutCycleStop().
3.1.2.4 Pabora c MOayJ/ieM Npu aCHHXPOHHOM BBOIe-BbIBOE

Tunuunas pabora Ipu aCHHXPOHHOM BBO/IE-BBIBOJIE COCTOUT U3 BBI30Ba OJHOMN U3 (HyHK-
IMIi;

e X502 AsyncInDig() - acurXpoHHBII BBOJ, 3HAUEHUI TTUMPOBBIX JIHHUIA

X502 AsyncOutDig() - acuHXpOHHBIN BBIBOJ 3HAYEHUIT HA TU(POBBIE THHUKI

X502_ AsyncOutDac() - acHEXpOHHBIH BBIBOJ, 3HAYCHHS Ha OMUH U3 Kanaao LIATL

X502 AsyncGetAdcFrame() - acuaxponusiii npuem ogaoro kaapa AIIIT

3.1.3 CozaaHne nu 0CBOOOXKIEHUE OIUCATEJIT MOTYJIs

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

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

[Tocae Toro kak pabora ¢ MojyJIeM 3aBepiieHa, Boiaenennas dyukiueit X502 Create()
HaMsiTh JOJZKHA ObITh 0CBOOOXK IeHa ocpeacTBoM BbizoBa X502  Free(). ITocsie ocBoboxK j1e-
HHUA OIIKNCATEJIb Y2Ke HEe MOXKET HCIIOJIb30BaTHCA.
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3.1.4 OTKpbITHE CBA3U C MOJYJIEM
3.1.4.1 OGbiriee onucaume IPOIEAYPbl YCTAHOBKHU CBA3U C MOIYJIEM

Jlnst paboThl ¢ MOIYJAeM HEeOOXOAMMO YCTAHOBHTH C HUM COeIUHEHUE C MCIOJIH30BAHHEM
paHee CO3TAHHOTO OIMUCATEJIS.

DyHKIUN JIJIT YCTAHOBKU COEUHEHUS C MOJLY/IEM 3aBUCST OT MCIOJIb3yeMoro uurepdeiica
U OIKMCAHBbI B HMOCJEIYIONINX [TOIPa3/ie/ax.

Eciiu (byHKIEST OTKPBITHA CBSI3U ¢ MOJYJIEM BBIIOJHEHA, YCIIEITHO, TO COeJIUHEHUEe ¢ MO-
JIyJeM YCTaHOBJIEHO H JIAJbINEe MOYXKHO HCIOJb30BATH JI00BIe (DYHKIIUKM YIPABICHUS MOIY-
jgem. Ilo 3aBepiennto pabOTHl C MOJyJIeM HEOOXOJUMO 3aKPbITh COEJIUHEHHE C HOMOIIHIO
X502 Close().

Eciu xe dyHKIHUA OTKPBITUS CBA3W BEpHYJIa OMIUOKY, TO 3TO MOYXKET COOTBETCTBOBATD
OJHON U3 CJACAVIONUX CUTYAIUNA:

e CBa3b ¢ MOJAy/IeM He YIAJ0Ch YCTAHOBUTH, T.K. MOJY/Jb He HaiifleH WIh He OTBEeYaeT
KOPPEKTHO Ha 3ampochl. B 3ToM cjydae 1o 3aBepilleHHIO BbI30Ba (DYHKIIUH OMUCATED
MOJLYJIsl OCTAeTCsS B UCXOTHOM COCTOSHHM, HE CBI3AHHOM € KaKUM-/TH0O0 COeJIMHEHHEM H
€ro MOXKHO UCTOJIB30BATH TOJBKO /I OTKPBITHSA HOBOTO COETNHEHUS.

e CBsA3b ¢ MOJIyJIEM YCTaHOBJIEHA, HO OOHAPY2KEHBI MpobJeMbl B paboTe Moy sd. B sTom
caydae coeJUHEHUe ¢ MOYJIEM BCe PABHO OCTAETCS OTKPBITBIM, OJTHAKO OOJIBbIIAs YaCTh
dyuKIUil paboThl C MOJLyJIEM HE JIOCTYIIHA.

IIpn HEOOXOIUMOCTH PA3JIMIATDL ITH 1B PA3HBIX COCTOSHUA MOMKHO C HOMOIIBIO (DYHK-
nun X502 IsOpened(), kKoTopast mpoBepsieT, OTKPHITO JTH COCJMHEHHE ¢ MOJYJIEM B JAHHBIH
MOMEHT JJId YKa3aHHOI'O OITUCAaTeJIA. B 60ﬂbH_H/IHCTBe CJIy4aeB dBHO PAa3/InYaThb 3TH CUTYalllnl
He Tpebyercsa u goctarodHo BbizBarh dynkmmio X502  Close(), KoTopas 3aKpoer coemnHe-
HHE, €CJTH OHO He 3aKpPbITO, NpH 000N omuOKe OTKPBHITHA COoeJuHeHHd. BEcmm dyHKmmo
3aKPBITUS HE BBI3BIBATD IO OIMUOKE OTKPBITUS COSTUHCHAS, TO COCIUHCHAE MOXKET OCTATHCS
OTKPBITHIM JI0 OCBOOOKJICHUST TIAMSITH OTucaress ¢ momoibio X502 Free() wim mo moBrop-
HOI'O OTKPbLITHA COCJMHEHNA C ITIOMOIIbIO JaHHOI'O OIIUCaTEeJId.

CoeuHeHe MOZKET OCTABATHCSI OTKPBITHIM MPU CJIEAYIONNX ONMMOKAX:

e X502 ERR_FPGA NOT LOADED — npomuska IIJINC ne 6buia ycuemno 3arpy-
xera u [IJINC naxonurcs B Hepabouem cocrosauu. OmnbKa akTyaJbHA TOJIBKO JIJIsT
momyas E-502, 1.x. B momyie L-502 B IIJINC peannzopan cam maTepdeiic PCI-Express
u 0e3 3arpysku npomuBku [LJIVMC moayns me dyner jgaxke omnpejienen B cucreme. B
Momyie E-502 npommska [IJINC 3arpyxkaercsa MukpokonTposaepom u3 Flash-namsTu
npu crapre Moy as. Omubka MoOKeT BO3HUKATH, €CJIH MOBPeXKeHa nHMOPMAIUs BO
Flash-namsaru win no kKaKkuM-TO MpUYUHAM BO3HHUKJIA OMUOKa npu ee urenuu u3 Flash-
namsaTu uin upu ee 3arpyske B [LJINC. B qannom pexkume 1OCTYIHBI TOJBKO (DyHKITHT

pabotsl ¢ Flash-mamsarbio, (byHknuu yrnpapjieHus CeTeBLIME HACTPOHKAMHU MOJYJS H
dbyuxmus mepesarpysku npomusku ILINC (E502_Reload FPGA()).

e X502 ERR_REF FREQ NOT LOCKED — omubka 3axBata  OIOpHO
YacTOThl CHHXPOHH3AIUM, HUIAYIIeil OT TrajJbBaHOOTBSA3AaHHONH YaCTH YIPaBJICHHS
BBOJIOM-BBIBOJIOM. XoTs AocTyil K Flash-namaru u perucrpam ILJINC moxker paboraTh
HOPMAJILHO, JTIOObIe (DYHKITMN BBOJA-BBHIBOIA AHAJOTOBLIX WU MU(MPOBHIX TAHHBIX HE
MOT'YT OBITH OCYIIECTBJICHBI PU JAHHON OIINOKE.
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3.1.4.2 Vcranoska cBa3u ¢ mMoayieM L-502 nmo murepdeiicy PCI-Express

g sagara paboTsl ¢ MOy IeM HEOOXOIUMO YCTAHOBUTH C HUM CBSI3b C TIOMOIIBHIO (DYHK-
nun 1502 Open(). s pasanaust MOIyJIeli UCIOJIb3YeTCsl UX CephiiHbIe HOMEPA.

[Tostyunrb CHUCOK cepuilHbIX HOMEPOB BCeX HaljeHHbiX MojyJeit L-502 moxkHO ¢ 110-
motrpio byukmun 1502 GetSerialList(). /lannas dyHKIHsS NpHHAMAET IOCKU MacCuB, B
KOTOPBIi OY/yT COXpaHEeHbl HalEHHbIE CEPUITHbIE HOMEPA, U MAKCUMAJILHOE KOJHYECTBO Ce-
PUITHBIX HOMEPOB, KOTOPOe MOXKHO COXPAHUTH B II€peJIAHHBIA MaCCUB.

B mpocreiiiem crydae MOXKHO 33/1aTh MaKCHMAJIbHOE 3HAUEHNE MOJIYJIell U /17151 CepUITHBIX
HOMEPOB UCIOJIb30BATh CTATUYECKHN BBIIEJIECHHBII MaCCHUB:

0
#define MAX_MODULES_CNT 16

char serial_list[MAX_MODULES_CNT] [X502_SERIAL_SIZE];
int32_t get_list_res = L502_GetSeriallList(serial_list, MAX_MODULES_CNT, O, NULL);
(get_list_res<0) {
/* Oumbka IONyYeHHHA COHUCKA CEPHUMHHX HOMEpOB */
¥ (get_list_res==0) {
/* He HalimeHO HM ONHOTO MOZYIA */
} {

/* HafimeHo get_list_res mogmymeit */

B obmem cirygae i paboThl ¢ IMPOU3BOJIBHBIM MaKCHMAJILHBIM KOJUYIECTBOM MOJIYJIei
MOYKHO BOCIIOJIB30BATHCS TPETHUM HAapaMeTpoM (DYHKIUU JJIsT MOy YeHusT KOJTHIecTBa Hail-
JIEHHBIX MOjyJeil B cucreme. IIpw 3TOM B KadecTBe MACCHBA CEPUAHBIX HOMEPOB MOZKHO
nepeiaTh HyJIeBOil yKasaTesb U yKa3arh HyJeBOil pazmep maccusa. [loce 3Toro MoxHo ju-
HaMU4Y€CKHU BbIACJIUTHb MaCCUB IIOJ ITOJIy4Y€eHHOEe KOJINYIeCTBO CeprIHbIX HOMEPOB U ITIOBTOPHO
Bei3BaTh 1502  GetSeriallist() mas mosydenus: cepuiiHbIX HOMEPOB Beex Moy et L-502:

0
uint32_t dev_cnt;

int32_t res;

/* TlonmyyaeM KOIWYECTBO MOLylIel B cucTeMe */
res = L502_GetSeriallList(NULL, 0, 0, &dev_cnt);
(res<0) A
/* Oumbka NIONYYEeHWS CINCKa CEPUHHBX HOMEpPOB */
} (dev_cnt==0) {
/* He HalimeHO HM OZHOTO MOZYIZ */
} {

/* BrmenseM mIoCKuil MaccuB mog dev_cnt CepuiiHEX HOMEPOB pasMepoM
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dev_cnt*L502_SERIAL_SIZE */
t_x502_serial_list serial_list=
(t_x502_serial_list)
malloc(dev_cnt*X502_SERIAL_SIZE);
(serial_list == NULL) {
/* Oumbxa BHIENEHUS IaMATH */
¥ {
res = L502_GetSerialList(serial_list, dev_cnt, O,
NULL) ;
(res>0) {
/* llomy4eHOo Tres CepHUUHNX HOMEPOB */
¥
/* OcBoboxmaeM BhHAENEHHHIE MacCUB NIOZ CepuliHbe HoMepa */

free(serial_list);

Creayer OTMETHTD, YTO C OJTHUM MOJLYJIEM OJTHOBPEMEHHO MOKeT ObIThH YCTAHOBJICHO TOJIb-
KO OJIHO coeguHenue. [Ipu mombITKe OTKPLITH MOIYJ/Ib, ¢ KOTOPBIM VK€ YCTAHOBJIEHO COEJIH-
HeHUe 4epes3 JIpyroii onucareab (BO3MOXKHO, B apyroii nporpamme) L502 Open() Beprer
X502 ERR_DEVICE ACCESS DENIED. IIpu stom L502  GetSerialliist() mo ymosnga-
HUIO BO3BPAIMAET CIHUCOK BCEX CEPHUITHBIX HOMEPOB MOJYJISA, BKIOYAS T€, ¢ KOTOPBIMU YZKe
YCTAHOBJIEHO coejuHenne. Ecjim HyKHO MOJIyYUTH CIHUCOK TOJBKO TEX YCTPOMCTB, C KOTO-
PBIMH €llle He YCTaHOBJIeHO coequnenus, 70 B L502  GetSerialList() moxkHO mepenarh duiar
X502 GETDEVS FLAGS ONLY NOT_ OPENED.

Ecaun B kagecrBe cepuitnoro nomepa B L502  Open() nepenarb HyseBoii ykazaresib Wim
OyCTYI0 CTPOKY, TO OyIeT TpeanpUHSATa TOMNBITKA OTKPHITH MEPBBIH MOAY/Ib, C KOTOPBIM
y/IACTCs YCHENTHO YCTAHOBUTH COeMnHeHne. Keaum HU ¢ OJHUM MOJy/JIeM YCTAHOBUTH CO€JIH-
HEHUe He yAAJ0Ch, TO OyIeT BO3BpaIleHa OIIUOKA, MOJYUYeHHAd IIPH HOIBITKA OTKPBITH I0-
caeaunit Moaysib. To ecThb, Ipu HaIW4IUU JABYX Moayiei L-502 B cucreme, nmepBbiit BHI3OB
L502  Open() yeranoBur coejiunenue ¢ nepBbiM Moysem L-502, Bropoii BbI30B - €O BTOPbIM,

a Tperwmii Beprer yixke omuOKy gocryma X502 KRR DEVICE ACCESS DENIED.
3.1.4.3 VYcranoBka cBa3u ¢ moayiem E-502 nmo unrepdeiicy USB

[Tpu pabore mo USB anroputm ycraHoB/eHus CBsI3U aOCOMIOTHO aHAJOTUYIEH OTKPBITHIO
Moy L-502, ¢ Toit pasnureit, 4To g oIy YeHns CIUCKA CePURHBIX HOMEPOB HCIIOJIB3YeTC st
dbyukmus E502  UsbGetSerialList(), a mist orkpbiTust Moy st E-502 mo cepuiiHoMy HOMepY
ucnob3yercs E502_ OpenUsb().

3.1.4.4 VYcranoska cBa3u ¢ moayaem E-502 o nHTepdeiicy Ethernet

VeranoBuTh CBsi3b ¢ MojyseM 1o Ethernet moxkno kak 1o siBHo 3ajannomy IP-ajapecy
YCTPOHCTBA, TaK U BOCIIOJb30BATHCA (DYHKIHSIMHA OOHADPY KEHUsT YCTPOHCTB B JIOKAJIbHOMH Cce-
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T, TOAPOOHO onmcaHHbIMU B TyiaBe QOHApYIKeHne MOJy/Iell B JIOKAIbHON CeTH.

IIpu  ycranmoBke cBasm 1o  [P-aapecy  joctarodno  BuI3BaTH  (DYHKIHUIO
E502_ OpenBylpAddr().

Crenyer OTMEeTUTDH, 9TO B OTJIUYUE OT APYrux wHTepdeicoB, M KOPPEKTHOW pabOThI
no Ethernet jo/kHbl ObITh HACTPOEHBI HEOOXOMMbIE HAPAMETPBI, O Y€M OIUCAHO B IJlaBe
Ocobennoctu paborsl mo naTepdeiicy Ethernet m HacTpoiika ceTeBbIX mapaMeTpoB.

3.1.4.5 VYcTaHOBKA CBA3U C MOAYJASMH C NCHOJb30BAHUEM 3aIuceil o
YCTpPOIiCTBe

OaauM 13 MUHYCOB (DYHKIUN OTKPBITUS 10 CEPUHHOMY HOMEDPY SABJISETCS TO, 9TO B MO-
MEHT OTKPBITHS HEOOXOJAUMO 3HATH, YCTPOUCTBY, MOAKIIOYEHHOMY MO KaKOMY WHTepdeiicy,
COOTBETCTBYET JAHHBIIT HOMEp, 4TOObl BHIOPATh COOTBETCTBYIONLYIO (DYHKIIUIO JIJI OTKPbI-
THg ycrpoiicTBa. /g u3bexkanusg 3TOTO BBeJeH cnenuasabubiii Tum t x502  devrec, coor-
BETCTBYIONIUI 3amucu o0 HalijileHHOM ycTpoiicTBe. Jlauubiit THI coepkKuT UH(MOPMAIUIO O
HalileHHOM yCcTpoiicTBe (HasBaHue, cepuilHbIil HOMep, uHTepdeiic, drarn ¢ o/ IepKUBAIO-
MIAMUCS] BO3SMOYKHOCTSIME U T.II. ), & TAKKE COJMEPIKUT BCIO HEOOXOAUMY 0 HH(MDOPMAIIHIO O TOM,
KaK yCTAHOBUTDL CBsI3b U PAdOTATh C COOTBETCTBYIOMMM yCTpoiicTBOM. COOTBETCTBEHHO, OT
ycrpoiicTBa 1 nunTepdeiica 3aBUCAT TOJLKO (DYHKIUK TOJIYUEHUS 3aluceil 0 ycTpoiicTBe, a
YCTAHOBKa CBsi3M ocyIecTBiasercs obmeii dyuxmmeii X502 OpenByDevRecord().

DTO MO3BOJIAET MOJYIUTh BCe HEOOXOUMBIE 3alACH HA OTETbHOM JTAlle H COXPAHUTD UX
B OONINiT MaccuB, a B JIaTbHEUIIIEM Y2Ke BBITIOJHHTH OTKPBITHE CBS3H MO HYZKHBIM 3AITHCSIM,
He pas3bupas OT/Ae/bHO, YTO ITO 33 YCTPOUCTBO W MO KAKOMY WHTepdeHcy MOTKII0UEHO.

OcobeHHOCTDBIO SBISETCST HEOOXOAMMOCTD TOJIB30BATE0 OUHINATH HAMSATh, BbIICJICHHY O
HA HTAITe HHUIUAJIU3AIIY 3amuc 00 ycrpoiicTBe. OUucTKa MaMSITH BBITIOJTHSIETCS C TIOMOIIIBIO
X502 FreeDevRecordList(). 3amuck 06 ycrpoiicTBe HCIOAB3YeTCsI HCKIIOUUTETHHO BHYTPH
X502 OpenByDevRecord() u nipu »keqanuu MOKeT GBITH OCBOOOKIEHA CPA3y MOCJIE BBI30O-
Ba JIAHHOW (DYHKIINU, €CJIU CIHUCOK 3amuceil OOJbIe He HyKeH. TakKe caemayeT ydecTb, UTO
nepeJ TeM, KaK IIPOUHUIUAJIM3UPOBAHHYIO paHee 3aIUCh HepeJaBaThb B (DYHKIMIO JIJIs TOJLY-
YdeHUsI WM MHUIHATIU3AINE HOBOI 3amucu (HampuMep J1/ist OOHOBJIEHHSI CITHCKA ), HEOOXO MO
ee criepBa OYUCTUTD JIJIT N30€KAHUA YTEUeK MaMsITH.

Hoctynubl ciaepytoniue OYHKIAA s MTHATTHAJA3AIAA 3aITHCei:

e 1,502 GetDevRecordsList() nrnnmau3upyer 3amucu, COOTBETCTBYIOIIHE TOIKII0UCH-
ubpiM MojyasaM L-502 no uarepdeiicy PCI-Express. [lo mapamerpaM u HCHOJIb30BaAHUIO
anasornana L502  GetSerialList() ¢ yaeroM HeoGXOIUMOCTH OCBOOOK AT 3AMUCH.

e E502 UsbGetDevRecordsList() naumpasnsupyer 3amicu, COOTBETCTBYIOTIHE TT0 KO-
venubIM MoayasaM E-502 o untepdeiicy USB. Ilo mapamerpaM u HCIIOJIB30BAHUIO aHA-
aormana E502_ UsbGetSerialList() ¢ yaeTom HeOOXOAUMOCTH 0CBOGOXKIATH 3AIMHUCH.

e E502 MakeDevRecordByIpAddr() naurnuanusupyeT 3anuch Jisi yCTAHOBJIEHUsI COe/TH-
Hennsd ¢ moayiaem E-502 ¢ 3amanubiM ajgpecoM o uaTepdeiicy Ethernet.

e E502 MakeDevRecordByEthSve() nannpanusupyer 3anuch Jjist yCTAHOBIEHUST COe/TH-
HeHUs ¢ MomaysteM E-502; cooTBeTCTBYONMEM aBTOMATHIECKH OOHAPYKEHHOMY CEPBHUCY,
o uaTepdeiicy Ethernet

Huzxe npuBeer npumMep, KOTOPBIA CO3MA€T 3alUCH /I BCeX HANTEHHBIX MOJIYJIei, mO/I-
kaodeHubix o unrepdeiicam USB u PCI-Express. Kpome Toro, npeamno/iaraercs, 4ro B
Maccupe ip addr list comep:kutcsa ip cnt agpecos, I KOTOPBIX TaKyKe CO3IAI0TCS
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sanucu, a oupefeynenne TCP  CONNECTION TOUT szagaer TafimayT B MC Ha 1I0JI-
KJIIOUeHUe 110 ceTeBOMy WHTepdeiicy. 3aTeM mpegoCcTaBIseTcss BHIOOD HYKHOTO YCTPOHCTBA,
[OCJIe 9eTO ¢ HUM YCTAHABINBACTCS CBA3b M BCE 3AIUCHU TTOCJE ITOIO OUHUIIAIOTCH.

0
uint32_t ip_addr_list[] = { .... } ; /* cuucok ip-azZpecoB ycTpoicTB */
uint32_t ip_cnt = ... ; /* pasMep 3Toro crmmcka */

uint32_t pci_devcnt = 0;

uint32_t usb_devcnt 0;
int32_t fnd_devent = 0; /* obmee Xon-Bo HallmeHHHX 3amuceil */

t_x502_devrec *devrec_list = NULL; /* cmucok sammuce#fl o ycTpolicTBax */

t_x502_hnd hnd = NULL; /* ommcaTeib OTKPHTOIO yCTpo#cTBa */

/* momy4YaeM KOIMYECTBO NOIKIOYEHHHX yCTpoicTB mo uHTepdeiicam PCI m USB */
L502_GetDevRecordsList(NULL, O, O, &pci_devcnt);

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

((pci_devent+usb_devent + ip_cnt) != 0) {

/* BhHIenseM MaMATh IJs MAacCHUBA AN COXpaHEeHUs HalimeHHoTo
KoJu4YecTBa 3anucei */

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

sizeof (t_x502_devrec));

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

fnd_devcnt += res;

}
/* mob6aBmseM samucu o MoAynax E-502, momxmwdensmx mo USB, B KoHel Maccusa */
(usb_devent!=0) {
int32_t res = E502_UsbGetDevRecordsList(&devrec_list[fnd_devcnt],
usb_devcnt, 0, NULL);

(res »>= 0) {
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fnd_devcnt += res;

/% cospjaeM samucK I MepeJaHHOTO MacCHBa ip-azpecos */
for (i=0; i < ip_cnt; i++) {
if (E502_MakeDevRecordByIpAddr (&devrec_list[fnd_devent],
ip_addr_list[i], O,
TCP_CONNECTION_TOUT) == X502_ERR_OK) {

fnd_devcnt++;

if (fnd_devcnt !'= 0) {

uint32_t dev_ind;

/* obpaboTKa CIMCKa M BHO6OP HYXKHOTO YCTPOHCTBa, MHOEKC KOTOPOTO

o1 mpuMepa coxpaHdeTca B dev_ind */

if ( <ycTpoicTBo BHbpaHO> )
hnd = X502_Create();
if (hnd==NULL) {
/* Oumbka cosJaHusA omHcaTens MoZyna! */
} else {
/* ycTaHaBIWBaeM CBA3b C MOZLYJEM IO 3alucH */
int32_t err = X502_0OpenByDevRecord(hnd, &devrec_list[dev_ind]);
if (err !'= X502_ERR_OK) {
/* ommbka yCTAHOBIEHNWA COEIUHEHHT */
X502_Free(hnd);

hnd = NULL;
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/* ocBoboxzeHne pecypcoB nelcTBUTeNbHhX 3anucedl ms cnucka */
X502_FreeDevRecordList(devrec_list, fnd_devcnt);
/* OuYMCTKa IaMITH CaMOTO Maccupa */

free(devrec_list);

(hnd !'= NULL) {

/* paboTa ¢ Momymem */

X502_Close(hnd);

X502_Free(hnd) ;

B manHOM npmMmepe Bce pecypchl 3ammnceii 0CBODOK IAI0TCS Cpaly Mocje BHIOOpa HYKHOTO
YCTPOMCTBaA W YCTAaHOBJIEHUd C HUM CBaA3U. [Ipu KeJaHIN MOXKHO HCIIOJIB30BAThH APYTOH MOI-
X0/, HAPUMeEP, COXPaHss 3aIlUCH BMECTe C CO3JAHHBIMU OINHMCATE/ISIMA YCTPOHCTBA, YTOOBI
B JIIOOON HYXKHBIFT MOMEHT MOZKHO ObLJIO OTKPbITh, 3aKPbITh U CHOBA OTKPBITH YCTPOUCTBO,
0CcBODOK 1as1 KaYK/IYI0 3aIMCh TOJbKO B MOMEHT 3aBepIlieHusi pabOThl WJIH TOJYyIeHU HOBO-
ro cnucka ycrpoiicts. [Ipu 3ToM cjeyeT yauThiBaTh, YTO KOMMPOBATH 3AITUCH O YCTPOUCTBE
MO2KkHO, HO X502 FreeDevRecordList jo/zkHa BBI3BIBATHCS TOJIBKO OJIUH pa3 Ha OJIHY KOIHUIO
KaKJoou 3alncu.

Cremayer OTMETUTD, UTO Bce (DYHKIHMH MOJIYUEHUs] CePUUHBIX HOMEPOB U YCTaHOBICHUS
CBSI3M C MOJYJIIMH W3 TPEAbIAYIIUX Pa3/e/ioB PeajbHO peaiM30BaHbl Yepe3 ONHCAHHbIE B
JIAHHOM pasjiesie (DYHKIUHA U ABASIOTCS JIUITh 00ePTKAMU, CO3TaHHBIMHE JII YIIPOIIEHU PO-
e/ Iyphl TIOUCKA U YCTAHOBJIEHHUS CBA3H C YCTPOUCTBAMU.

3.1.5 Pexxumbl paboThI ¢ CUTHAJLHBIM IIPOIIECCOPOM M 6€3 Hero
Mojysu 1-502 u E-502 moryT paborarh B JIByX pezKuMax:

e B mrraraom pexkume (X502 MODE _FPGA) Besa 06paGoTKa JTAHHBIX BBITOJTHAETCS all-
naparuo B [IJINC momyns, a ynpajienue MOy IeM OCYIIECTBISETCS Iy TEM HMPSIMOii 3a-
nucu 3Haderwnit B peructpsl [LJIMC. B arom pexxnme m1ocTymHbl BCe mITaTHBIE (DYHKITHT
cbopa JAaHHBIX, OMTHAKO Y HOJIb30BaTEs HET BO3MOXKHOCTU PACIIHUPUTH (DYHKIIHOHATb-
Hble BO3MOXKHOCTH CAMOTO MOJIYJIA. DTOT PEXKUM JOCTYIEeH I BceX MoauduKanmit
L-502 u E-502.

e B pexum paborsl ¢ curragbabiM mporeccopom (X502 MODE DSP) (orcyrcrByer
B E16) BCé ynpapieHne cO0pOM JaHHBIX BHITOJIHIETCS CHTHAIBHBIM ITPOIECCOPOM
BlackFin u Bce moToKM JaHHBIX Ha BBOJ M BBIBOJ HIAYT depe3 Hero. Takum obpasoMm,
MOJIb30BaTEIb MOXKeT IyTeM co3ianust MoaudunupoBannoii npomusku BlackFin
PeaM30BaTh JIONOJHATEbHBIE BO3MOKHOCTH (HAIpHMED, OOPDATHYIO CBI3b B PEXKUME
PeabHOrO BPEMEHH). DTOT PeKUM JOCTYIeH TOJbKO st Mogudukammii L-502-P-G,
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[-502-P-G-D u E-502-P-EU-D. Vs3Harp 0 HaJauwdue CUTHAJIBHOIO IIPOIECCOPA
nporpaMMHO  MOXKHO Takxke 1o daary X502 DEVFLAGS BF PRESENT B
d1arax B 3aIUcH 0 ycTpoiictBe WM B (parax nHMOpMAIIT O MOAYIE,  KOTOpas
MOKeT OBITH IIOJIyYeHA IOCJe YCTAHOBJEHHS CBSI3HM C MOJyJeM dYepe3 (DYHKIHIO
L502_ GetDevInfo().

[Ipu BK/IIOYEHUH ITUTAHUS MOJIY/Ib BCEI/Ia HAXOIUTC B IITATHOM pexkuMme paboThl 6e3 uc-
HOT30BAaHUsS CUTHAJILHOTO Tpoiieccopa. s paboThl CUIHAIBLHOTO MPOIEccopa HEOOXOINMO
IPEeIBAPUTEIHHO 3arPY3UTh B HErO MporpamMMy (IIPOITUBKY ). DTO MOXKHO cenaTh u3 daiiia
dbopmara 1dr ¢ nomomnipio dbyukmun X502 BfLoadFirmware(). Tlocie sToro momyas Gymer
aBTOMaTHYECKH IIePEBEJICH B PEKUM C CUTHAJIBHBIM IIPOIMECCOPOM.

[Ipu HEOOXOIMMOCTH, MOXKHO CIIEIUAJIBHO IMEePEKJIIOUUTh PEeKUM padOThl C IMOMOIIBIO
X502 SetMode(). D10 MoxKeT MOTPeGOBATHCS, HAIPUMED, €CJIU MPOIIUBKA 3arpyrKeHa B
BlackFin mo unrepdeiicy JTAG. Kpome Toro, ciemyer umers BBHY, 9YTO HPH OTKPBITUU
CBSI3M C YCTPOHCTBOM HE MPOM3BOAUTCS HU3MEHEHWe pexnma paboTer Momay/s. T.e.
ecqim ofHA Tporpamma ycranoBmia pexkum XH02 MODE DSP, to npu mociemyromem
OTKPBITUU MOJIYJISI U3 APYTOi IPOrPaAMMBbI 9TOT PEXKUM COXpaHHUTCS. B 3Toit cBa3u MoxkeT
MOHAJIOOUTHCS SIBHO TIEPEBECTH MOJYJb B IITATHBIA pe:kuM ¢ moMoribio X502 SetMode().
[TosTomy ecam mporpamMma He IIPEANOIATAeT, YTO MOJY/JIb MOI pabdoTaTb B PEKUME
X502 MODE_ DSP u BbIimoHATH Kakwe-TO (PYyHKINU, KOTOPbE HE HYXKHO IPEePHIBATH,
a paboraeT ¢ MOIY/JIEeM C “YUCTOrO JIMCTA , PEKOMEHJyeTcsd Cpa3y TOCJe YCTAHOBKHU CBA3U
YCTAHOBHTD ABHO HYKHBIH pexKHM PabOTHI.

Bce nactpoitku Moaysst 1 padoTa ¢ CMHXPOHHBIM BBOIOM-BBIBOIOM JOJI?KHBI BBITOJTHATHCS
HOC/I€ YCTAHOBKU HYXKHOI'O PEXKUMA.

B s11060if MOMEHT MOKHO Y3HATB TEKYIIHii pexKuM paboTh ¢ momomsio X502 GetMode().

3.1.6 VYcTaHOBKAa HACTPOEK MO/LyJid

[Tepen mucnosnbp3oBaHUEM MOMYJsS, KaK TPABUIO, HEOOXOINMO BBITTOJTHUTL HACTPOIKY ero
napaMerpoB. CiiepBa Bce HACTPOIKY 3aIMCHIBAIOTCS B HOJISI CTPYKTYPbI OIMUCATE/IS MOIYJIS C
nOMOTIILI0 (DYHKIHI, HaunHaomnxcst ¢ X002 Set, KoTopbie Oy/1yT OMUCAHBI B TOCIETYFOTIHAX
HoJpas3iesiaX, Mmocje 9ero yCTaHOBJIEHHBIE MapaMeTPhl MepeIaroTcd B MOAYJIb C IMOMOIIBIO
X502_ Configure().

3.1.6.1 Hacrpoiika nociaenoBarenapbHOoCTH onpoca kanajgoB AIIIL

Momynun L-502, E-502 u E16 npeacrtapasaior coboit ALl ¢ mocremoBaTeabHO KOMMY-
tTanueii KaHasoB. 1o ecTh M3MEpeHne HECKOJIbKUX KaHAJIOB MPOUCXOIUT IMOCJIE/10BATEIbHO,
nyTem mepeksoderus Bxogaoro xommytaropa AlIll. Kak wm B OospmmncTBe MOmeseit
“JI. Kapx” mocJieioBaTeIbHOCTh OIPOCa KAaHAJOB 3aJIaeTCsd € IIOMOINbIO yIpaBJIAIolei
tabyuipl Jorndeckux KaHauoB AlIIL. Bcero tabauma MoxKeT cojepzKaTh OT OIHOTO 0
X502 LTABLE MAX CH_CNT sornueckux KaHaJoB.

Kazplii jjoruyeckuil kanaJs 3aJaeT cjeyIonue mapaMerpb:

e HoMep (DUBHMYECKOTO KaHaja, ¢ KOTOPOro nmpousBoguTcs uaMmepenue. Homep dpusmye-
CKOTO KaHaJa 3ajaeTrcs, cautas oT 0, To ecTh 0 o3HavYaeT mepBbIil KaHad, 1 — BTOpoit u
1.7. Takum obpazom, B guddepeHnuaibHOM pezKuMe HOMep KaHajia MoxkeT ObiTh or ()
q0 15, a B pexxume n3amepenus ¢ obiieit 3emieir — ot 0 mo 31.

e pexxkum usmepenns AT uz t x502 Ich mode.
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® 1CIIOJB3YeMbIil anana3on u3aMepenns (n3 t x502 ade range mmmt_el6 adc range).

o K03hMUIEEHT yCpeAHEHHsS MO 3aJaHHOMY JIOTHYECKOMY KaHamy (CM. pasjer
Koaddurment ycpeamnenns [ist JOIHUecKoro kanaia (He peannsoBano B E16), He
peanmsosano B E16).

3ajarh napaMerpbl JOrHIECKOrO KaHa 1a ¢ HyKHBIM HOMEPOM MOZKHO € MOMOIIHI0 (DyHK-
nun X502 SetLChannel(), a Ko1u4ecTBo JIOrHYeCKHX KAHAJIOB B yIPaBISIOMel Tabinmue —
¢ momompio X502 SetLChannelCount().

Hanpumep, meoOXogauMo HU3MEpPUTH CliepBa HallpgzKeHue BXoja X1 OTHOCHUTEJHHO
obmeit 3emum Juist auanasona +/-10B, 3areMm wu3MepuTh 3HaueHne Ha 16 KaHale B
mudbdepennmanbiom  pexkumMe (Mexay Bxogamu X16 w Y16) ¢ jgmamazonom +/-1B,
a 3aTeM WU3MEDHTh HampspKeHne Mexay Y1 u obmieir 3emuteii (17 kanan B pexume ¢
obmeii 3emuteit) ¢ mmanazonom +/-0.2B (Hasnauenne BBIBOJOB CHTHAJIBHOTO paszbema u
HOJKJIIOYEeHNe CUTHAJOB K MO0 onucaHo B \“‘PykoBomcTBe momb3oBaTens\\’</a>).
B sToM ciyuae HaCTpoiika JOTMYeCKOi Tabmuisl 6yIeT BHIJIALETDH CJeLyLuM
obpazoMm: Qicode{c} /x ycTramaBnuBaeM 3 jormueckux kKaHama */ int32_t err
= X502_SetLChannelCount (hnd, 3); if (err == X502_ERR_OK) { /* nepsuil
JIOTUYECKUN KaHAJI COOTBETCTBYET M3MepeHuo 1 KaHama OTHOCHTENbHO obmell 3eMin
x/ err = X502_SetLChannel (hnd,0,0,X502_LCH_MODE_COMM,X502_ADC_RANGE_10,0); }

if (err == X502_ERR_0K) { /* BTopoil mormveckuil KaHal COOTBETCTBYET WU3MEPEHUD
16 xamana B gmud. pexume x/ err = X502_SetLChannel (hnd,1,15,X502_LCH_MODE_DIFF,X502_
0); } if (err == X502_ERR_OK) { /* Tpetwmil jorudueckuil KaHaj - u3MepeHue 17-ro

KaHajla OTHOCHUTENbHO obmei 3emmu */ err = X502_SetLChannel (hnd,2,16,X502_LCH_MODE_CC
X502_ADC_RANGE_02, 0); } if (err == X502_ERR_0K) { /* ycranoBka mpyrux
HacTpoek */ } if (err == X502_ERR_OK) { /* mepezmaemM HacTpoiiku B MOZLYIb

x/ err = X502_Configure(hnd,0); } if (err !'= X502_ERR_O0K) { /* mpomsomrna
omrbka IIpM HACTpPOHKe mapaMeTpoB... x/ } Qendicode Ilocne 3aBepueHUA N3MEPEHUHA
C HaCTpoHKaMH, COOTBETCTBYOIUMH IIOCJIEIHEMYy JIOTHUYECKOMY KaHAJy, ClenyeT
U3MepeHue, COOTBETCTBybIlee CHOBa IepBoMy (C HYJIEBHM HOMEPOM) JIOTHYECKOMY
kanany. llocrmenoBaTeNnbHOCTh M3MEPEHUN COOTBETCTByKHIad ONHOMY IIPOXOIY
IOTUYECKON Tabiuipl Has3HBaeTCA KanpoM. [Ipu XejaHum, MexIy 3aBeplieHneM
U3MEpEeHNUsA, COOTBETCTBYWIET0 IIOCJENHEMYy JIOTMYECKOMY KaHAJNy KaZpa, X HA4YaaoM
U3MEPEHNA, COOTBETCTBYKNIETO IEPBOMY JIOTHYECKOMy KaHAJNy CIeLyKIero Kazpa,
MOXeT OHTL BCTAaBJIEeHA MEXKaIpoBad 3amepxka. Qsubsection sect_config _freq
HacTpoiika 9acTOTH CHHXPOHHOTO BBOZA/BHBOLA Bce WacTOTH mOTOKOBOrO cbopa m
BHZA4YM [JAHHHX OCHOBHBAWTCH Ha ONOPHON YacTOTe CHHXPOHM3Aluu. B KadecTse
OIIOPHOM YaCTOTH MOXET MCIONb30BAaTbCA BHYTPEHHUM MCTOYHMK YaCTOTH HIN
BHemHMII. B mepBoM ciydae, OmOpHas ydacToTa MoxeT 6mTh 2MI'nm smbo 1.5MII.

[lo ymMom4anuw ucnoab3yercsa 2MIT. W3MEHWTE e€e MOXHO C IOMONBKH (PYyHKIIUU
X502_SetRefFreq() . Ilpu BHemwHell OMOPHOH WYACTOTH MOXET HCIIONb30BATHCH

CUTHAJI ¢ NIpOW3BOJbHON wacToTo# mo 1.5 MIm. Ilpm 3TOoM ams TOro, d4TOOH
byHKIUM O6UOIMOTEKM MOTJX ONTHMAIBHO IOZOOpaTh HACTPOMKM Nepefadu HAHHHX
(ecnm OHM He 3aJaWTCA BPYYHYW) , & TaKXe JJIs TOrO, YTOOH KOPPEKTHO

paboTamu ¢yHkuum nonbupanmme menuTenu (CM. HUXe) IJIA IONYyYEeHHUS HYXHBIX
JacTOT BBOZA/BHBOZA HE0OXONUMO 33IaTh 3HAUeHWe BHENHeH OIOpHONW YaCTOTH,
KoTopas OymeT momaHa. JTO 3HA4YeHWE MOXHO 337aTh C IIOMOWBH PYHKIUHK
X502_SetExtRefFreqValue() . YacToTa cbopa ALl momywaeTcs C HOMOWBI AeJEHUA
3HAYEHUS OIOPHOM YaCTOTH Ha YCTAHOBJICHHHN KO3(QOUIMEHT, KOTOPHI MOXET

6uTs B gmamasoxHe oT 1 mo #X502_ADC_FREQ_DIV_MAX. KpomMe TOro, Kak yxe
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ynomMuHanock Q@ref sect_config_adc_table ‘‘B mpegmpoymeM paspene’, MexIy
“3MEepeHNeM IIOCIEAHEr0 JOTHMYEeCKOT0 KaHajla ONHOTO KaApa M HAdajoM CIeIyolero
Kazpa, MoxeT OHTh mobaBieHa MeXKaZpoBas 3aZepxka. Mexxazposas 3amepxka
3a7laeTCsa B BUOE KOIMYECTBA [EpPHOJOB OIOPHON YaCTOTH CHUHXPOHM3AUUU. [lenuTeib
gacToTe cbopa Alll u KOIMIECTBO NEPHMOJOB ONOPHON YACTOTH JJS MEXKaIpOBOH
3aTepXKM MOXHO 3aJaTh ABHO C noMomblo ¢yukimit X502_SetAdcFreqDivider ()

u X502_SetAdcInterframeDelay() cooTBeTcTBeHHO. BMecTOo 3Tux QyHKUMI Oyd
yoobcTBa MOXHO MCHONb30BaTh ¢yHKmmio X502_SetAdcFreq(), KoTopo#l MOXHO
IepenaTh 3Ha4YeHUd 4dacToTH cbopa AlIl u wacToTH Kazpos B lepnax, a QyHKIUS
caMa pacCYMTAeT HYXHHH [NeJUTelb M 3HAYEHHME MEXKaJpOBOH 3aJepXKu, ITOOH
IIOJIyYeHHEEe YacTOTH Onyu Hambosee 6MIM3KM K yKasaHHHM. llpy 3ToM QyHKIIUA
BEPHET peayibHO YCTAHOBUBIIMECH 3HaueHud wacToT. [lom wacToToit cbopa ALI
(f_acq) nommMaeTcsa BenuumHa, obpaTHAs BpeMeHM OIHOTO IpeobpasoBanud,
COOTBETCTBYWLEr0 OINHOMY JOTHMYeCKOMy KaHamy. [lom wacToTo#t kazpos (f_frame)
[IOHNMAeTCd BeJMYMHA, ob6paTHad BpeMeHM OT Hadaja H3MEpEeHUs IIepBOTO
JIOTUYECKOr0 KaHaja OHOTO KaZpa M0 Hadajlla M3MEPEHHd IePBOrO JIOTHYECKOT O
KaHaJla CIeAyomero Kazpa. 9TO YacTOTa COOTBETCTBYET YacToTe cbopa mnsa

OJHOTO JIOTMYECKOr0 KaHana. Huke mpuBeleHa JuarpaMMa, WIIOCTPUpyomas Ha
mpuMepe cbopa Ipu 3aLAHHHX TpeX JOTHYECKHX KaHajlaX, KakK ONpeleldaoTcsd
yIOMSHyTHe Bble 4YacTOTH. Q@image latex doc/images/adc_frame.jpeg ‘‘marpamma
cbopa ALl mna Tpex norudeckux KaHauoB’’ width=0.6\textwidth @image html
adc_frame. jpeg ‘‘luarpammMa cbopa AlIl gna Tpex JormYeckKux KaHanos’’ Ecam
MeXKaZpoBad 33ZlepXKa He HYXHA, TO MOXHO IIepelaTb HYJIeBOM yKa3aTelb B
KaveCTBe BTOporo mapameTpa X502_SetAdcFreq(), Torzma 6ymeT uMCIONb30BATHCH
BCerja HyJleBad MeXKaZpoBasg 3aZepxka (T.e. U3MEpeHHe CIeAyOmero Kazpa
HAYHETCHA Cpa3y IOCJe 3aBEpUEHUd IpensAymero). [[OMHMO CHHXPOHHOTO BBOIA

c ALl momymu L-502, E-502 m E16 mo3BONANT OCYWLECTBIATL CHHXPOHHHIN BBO,

¢ nudpoBhX BXOZOB (KOJIMYECTBO 3aBUCUT OT THUIA MOLYJNS, YTO ONUCAHO B

pasgene Qref sect_modules_diff_features). Takxe Kak U IJis CHHXPOHHOTO

cbopa mammpx AlIl, wacToTa CHHXPOHHOTO LUPPOBOTO BBOJA OIpelelifeTCs Kak
OIIOpHAasA YacCTOTa, JeJeHHAad Ha KO3(QOMIMEHT, KOTOPHM MOXHO YCTAHOBUTb C IIOMONbLIO
X502_SetDinFreqDivider() . Tak xe MoxHO BH3bBATH QyHKImMI X502_SetDinFreq(),
9yTOOH OHa pacCYuTala 3TOT KO3pOULIMEHT Ajd mojydeHuda Haubosee O6JIM3KON HACTOTH
K yKasaHHO#. [l1d CHHXPOHHOTO BBOJA IUPPOBHX JNMHUN HET HU JIOTHYECKOW TabIIHIlH
(Tak Kak KaxIpil pas CUMTHBAETCH 3HAYEHWe BCEX LUPPOBHX BXOLOB U IIE€peJaeTCH
B BUIE OOHOTO CJIOBAa), HM MEXKaZpOBOH 3aIMepXKM -- IPH 3aNyCKe CUHXPOHHOTO
BBOJA BCE M3MEPEHHA BHIIOJHAKNTCA 4Yepe3 ONWHAKOBHE IPOMEXYTKM BpeMeHH. llpm
3TOM 4HacCTOTa OJid BBOJA C LUMPPOBHX JIMHMA MOXET OTIMYATbCA OT HacTOTH cbopa
ALIT. Takxe momynu L-502, E-502 um E16 m03BONANT OCYyLEeCTBUTL CHUHXPOHHbIH
BHBOJ, IIapajuleNbHo Ha nBa kamama ANl (ommus) u nudpoBhe BhBOIH . [Ipum 3ToM
MakKCHMajlbHAsd 4YacTOTa BHBOJA KaxXZOrOo KaHaja B OBAa pa3a MeHbllell 3HA4YEHUA
omopHO# wacToTH. [lnma momyna E-502, a Takxe L-502 c¢ mpommskoit INIUC Bepcum 0.5
WM BHIIE, MOXHO YCTAHOBHUTH OEJIUTENb YACTOTH BHBOAA (OTHOCHTENBHO OIODPHON
4acTOTH B AuamnaszoHe oT #X502_0UT_FREQ_DIV_MIN nmo #X502_0UT_FREQ_DIV_MAX)
m6o aBHO ¢ momomblo ¢yHKImE X502_SetOutFreqDivider (), smbo0 BH3BATH GYHKIMDO
X502_SetOutFreq(), uTobm oma momobparna Takoil menuTenb Tak, YTOOH YacTOTa
6ra Hambosee 6ym3Ka K 3amaHHOH. llpm 3TOoM wacToTa 3amaerca obmas myud BCex
IIOTOKOB BHBOZA. Q@subsection sect_config_lch_avg KospounueHT ycpelHeHHS IJd
JOTUYECKOTO KaHama (He peanu3oBaHo B E16) Peambuo Mmkpocxema Alll Bcerma
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paboTaeT Ha YaCTOTE pPaBHOM OIOPHOM YACTOTE CHHXPOHM3aUWu. B ciydae, eciu
gacToTa cbopa AlIl ycTaHOBIEHA MEHbIIE, 4UeM OINOPHAA YaCTOTa CHHXPOHM3AINH,
TO Ha OJHO H3MepeHHe 3Ha4YeHHUd JIOTHYECKOTO KaHaja IPUXOJUTCH N MU3MEpeHu:
ALl (n = f_acq/f_ref -- oTHomeHme yCTaHOBJIEHHO# wacToTH cbopa ALl k
OIIOPHO# YacTOTe AWCKpeTH3anuu). [Ipy OTKINYEHHOM yCpeIHEHH:, NepBbe n-1
1/13mepeHm7'1 0T6pacmBaeTcs{, 9TO yBEeJIUYHBAET BPEMA YCTAHOBJICHHA CHUIHAJA. HpI/I
HeO06XOIUMOCTH MOXHO HCIIONIb30BaTh HECKOJBKO IIOCIENHUX OTCYeToB (navg) mns
IONy4YeHNsA pPe3yIbTUPYWIEero 3HadYeHWs. TorJa pe3yiAbTUPYHLEro 3HadeHue 6yneT
ABIATHCA CpeIHNM MeXIy Navg IMOCIeIHMMH HM3MEpPEeHHsMH, OJHAKO 3TO COKpamaeT
COOTBETCTBEHHO BpPEMdA HA YyCTAHOBJIEHHA CHTHAJIA. EcTecTBEHHO navg BCernma
MeHblle 60 PaBHO 1I. Kpome TOTO navg He MOXET IIPEeBHIIATb MAKCHUMAJIBHOIO
3HaveHus, pasHoro #XB02_LCH_AVG_SIZE_MAX. 3HaueHMe navg 3amaeTCd IIOCIEeITHUM
napameTpoM obymkumu X502_SetLChannel(). 3mauenuwe paBHOe 1 03HA4aeT OTCYTCTBUE
ycpenHeHus. 3HadeHud paBHoe 0 O03Ha4YaeT, YTO KO3PPUIUEHT yCpelHEHUS MOXeT
ObTh BHOpaH IO yCMOTpeHUN 6ubimumoTexu. B Tekymeill peamumsanuu 3HadeHue 0
AHAJIOTUYHO 3HAYEHUI 1, HO 9TO0 MOXeT OHTb H3MEHEHO B IIocuenywmnx BEpCHUAX.
O@subsection sect_config_sync_mode HacTpoiika pexuMoB cuHxpoHuU3auuu Ilo
YMOJYAHMI B KadeCTBE OIOPHON YaCTOTH CHHXPOHM3AIUM KCIONb3yeTCHA BHYTPEHHAA
9acTOTa MOIYJd, a 3alyCK BCeX CHUHXPOHHHX M3MEpeHHll OCylleCTBIAETCHA IpU
BrmonHeHuy oyukuumu X502_StreamsStart() . OzmHaxo, mpu HeO6XOOUMOCTH, BO3MOXHO
3a7aTh KaK BHENHWH MCTOYHMK OIOPHOHM YacCTOTH, TaK X BHENHMWH CHTHAJ 3alycka
CHHXPOHHOTI'O C60pa/BbI,ILa‘-II/I OAHHBIX . HJ‘IH 9TOTO MOTYT 6BITH MCIIOJIL30BAHH BXObI
mupposoro pasbema DI_SYN1 m DI_SYN2 (MoXeT MCHIONB30BATHCS KAk (POHT,

TakK ¥ CHAaJ OZHOTO M3 3THX CHTHAJOB), Ju60 TaKkXe MOXeT HCIONb30BAThHCH
pasbeM CHUHXPOHHM3AIWM [Jif OpPraHM3alXdKd CHUHXPOHHOTO c6opa [NAHHHX IO MIPUHIUIY
Bemymuii-BenoMble. B Monmyme E16 myna 3Tux Xe Leyedl MCHONB3YWTCH KOHTAKTH INT
(19 komTaxkT umdpposoro pasbema) u TRIG (20 KOHTAKT aHAJIOrOBOTO pasbeMa),
npu 3ToM B E16 HeT BhgmeneHHmx noptoB (START/CONV)_(IN/OUT), a TRIG m INT
MOTYyT OHTH HACTPOEHB KAaK Ha BXOJ, TAaK M Ha BHXOJ U UIPaThb pPOJIb BXOAOB KX
BuxomoB curHanos START um CONV. Bubop BHemwHero CurHana Ajd 33JaHUA ONOPHOU
YaCTOTH CHHXPOHM3AUXUM 33anaeTcs C mnomombi X502_SetSyncMode(), a ycmoBme
zanycka c noMombl ¢yHkmum X502_SetSyncStartMode(). CmemyeT oTMETHTH, dTO
eCcnu 33JaHO BHENHee COOHTHE 3aIyCKa, TO LS TOro, 4YTOO0H MOOYJNbL Iepemen

B peXuM OXUIAHUA 3TOro cobuTus, Heobxozmmo Bm3BaTh X502_StreamsStart().
OCTaHOB CHHXPOHHOTO c60opa/BHIA4uu IAHHHX BCErJa OCYIECTBIAETCS IPOTPAMMHO

¢ momompio X502_StreamsStop() . [lpm mcmonb30BaHMKM pasbeMa CHHXPOHU3AIUN

Iy opraHm3anuu c6opa NAHHHX IO IPUHIWNY BeAyWUM-BeILOMHE, IJIE BeAylLero
MOLyJd MCTOYHUKOM Ol'[OpHOfI YaCTOTH CHHXPOHHM3AUVKM OCTA€TCA BHYTPEHHAA HYaCTOTa
(pexum #X502_SYNC_INTERNAL), a xaxmpil BeZOMHIH MOAYJIb MCIOIb3YeT OIOPHYN
JacTOTy M/WIM IpU3HAK 3amycka cbopa OT BHEWHErO MacTepa, T.e. AJad KaxIoTro
BeIlOMOTO MOAyJNsS HoJXeH OuHTb ycTaHoBjieH pexuM #X502_SYNC_EXTERNAL_MASTER.
O@section sect_sync_async CHHXDOHHHHN M ACHHXPOHHHH pexuMb paboTs [lns
momyne#t L-502, E-502 u E16 mocTynHm creiywomue NaHHbHE HA BBOJL: - OTCYETH

c Al - 3HadveHumsa HUPPOBHX BXOZOB Takxe MOAYIb MOXET OHTH KCIONb30BaHA

IJis BHBOZA: - OTCYeTOB Ha IepBmil kaHam [AIl - oTcueToB Ha BTOpOH KaHal

LOAIl - 3HadeHuit Ha UupoBHE BHXOAH TakuM obpaszoM, uMeeTCd 2 KaHajla Ha

BBOL ¥ 3 KaHalla HA BHBOJZ. Kaxmuil W3 3THX KaHAJIOB MOXeT paboTraTb Kak B
CHHXPDOHHOM pEeXHMe, TaK U ACHUHXPOHHO. HpI/I 3TOM Ka.)K,H,bef'I KaHanl MOXeT OHTb
HaCTpPpOE€H MHOUBUAOYAJBHO, TO €CTh MOXHO BHIIOJHATH, HAIPHUMED, aCHHXpOHHBIfI BBOL
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upOBHX JMHUR Ha (OHE CHMHXPOHHOTO IOTOKOBOTrO cbopa ¢ AlIl mam BEHBOIUTH

Ha omuH kaHan LAIl curHajn B CHHXPOHHOM IIOTOKOBOM pEeXHME, B TO BpeMd Kak

B Jpyro#l BHCTAaBIATL 3HAYEHHA ACHHXPOHHO. EIWHCTBEHHOE WCKINYEHHE --
HEBO3MOXHO OCYLeCTBUTL aCHMHXpOHHHIN BBOL ¢ AlIl Ha QoHe cuHXpOHHOrO cbopa
JAHHBX C IUQPOBHX BXOZOB. TakKke CyWLECTBYEeT OrPaHMICHHE HCIOJIb30BAaHUA
ACHMHXPOHHOTO pPeXMMa BMECTE C CHHXPOHHEHIM B CJIy4Yae 3alyCKa CHHXPOHHOTO
BBOJA-BHBOLA II0 BHENHEMY YCJIOBHO. B MOMEHT BpeMeHH, KOTZa MOIYJb OXHUIAET
BHEWHWI CHUTHAJ 3alyCKa CHHXPOHHOTO BBOJA-BhBOZAa (T.e. IOCNe TOTO, Kak

6nna Bh3BaHa Gymkums X502_StreamsStart(), HO IO TOTO, KaK BO3HUKIIO BHENHEE
yCIoBUME CTapTa), ACHHXPOHHHI BBOJ, WM BHBOJ HEBO3MOXeH. <br> Qsubsection
sect_async_mode AcCuHXpPOHHH! pexuM paboTh IIpy BKINOYEHUM NNTAHUS BCE KaHAJIL
HAXOOATCA B ACHHXPOHHOM peXmMe. B ACHHXDOHHOM PEeXHMH IIPH BH30BE (QYHKIUU
ACUHXPOHHOTO BBOZA/BHBOJZA IPOU3BOSUTCA ONHOKPATHHI BBOJ WJIM BHBOJ YKa3aHHON
unpopmanuu. [Ipy >ToM 3aZepxKa OT BH30Ba QYHKIUN IO HENOCPEILCTBEHHO MOMEHTAa
U3MEpEeHNdA JAHHHX [JId BBOZA MM BHCTABJICHMUA YKA3aHHOTO 3HAYEHHA HA BHXOIE
IJIA BEIBOJA TOYHO He OIpeZiesieHa. Takxe TOYHO HE MOXeT OHTL OIpelelieHa
3aZlepkKa MEXIy IBYMsS IIOCJIeLOBATEJbHHMM ONlepaluaMH BBOZA/BHBOIA. I[lmocoM
ACHHXPOHHOT O peXHMa ABJIAETCSA IPOCTOTA €r0 HCIOJb30BaHUA -- LOCTATOYHO
ofHOTO BH30Ba Tpebyemoil ¢yHkimm: - X502_AsyncInDig() - acuHXpOHHHI BBOZ,
3HaveHu#l nudpossx muHME - X502_AsyncOutDig() - acHHXpOHHHI BHBOJ 3HAUEHUN
Ha rudpose sumHME - X502_AsyncOutDac() - aCUHXpPOHHHI BHBOJ 3HAYEHHS Ha OIUH
n3 kazHanos LAIl lna ommokpaTHOro BBOZA HaHHHX C AlIl mcmoassyercs QyHKIUA
X502_AsyncGetAdcFrame (), KoTopas BHIIONHAET BBOJ ONHOTO Kazpa maHuwx Alll. B
OTNHYUN OT APyrux QyHKIUHE AaCHHXPOHHOTO BBOZA-BHBOJA, IIepek, BH30BOM JAaHHOU
GyHKIIUM HeOoOXOIMMO BHIIONHUTDL HACTPOMKY MOZAYNIA: HeOOXOOUMO 33JaTh YIPABIAKIY
Tabmumy AL (cm. Qref sect_config_adc_table). H3MepeHMe JIOTHYECKHX KAHAJOB
BHYTPH KaJpa IPOMCXOIUT CHHXPOHHO C 33aJaHHOM uwacToToil cbopa AlIl. ACHHXDOHHEM
ABJIAETCA BBOJ, CaMHX KaZpoB, TO €CThb 33JepXKa MeXAy H3MepeHHeM KaIpoB Ipu
mocyienoBaTenbHoM Bh30Be X502_AsyncGetAdcFrame() He ompemenerna. Hampumep,
KOJ, 7 BHIIOJNHEHHUS OJHOKPATHOTO M3MepeHHud C 7-To QU3MIeCKOTr0 KaHajla B
IubbepeHIMaIbHIM peXuMe C OuAnas3oHOM +/-0.5B MOXET BHIIANETH CIEAYILHUM
obpazoMm: Qicode{c} /* ycramaBnmuBaeM 1 JOTMYeCKMH KaHaJ B yIpaBianmeidl Tabnuie
%/ int32_t err = X502_SetLChannelCount(hnd, 1); if (err == X502_ERR_0OK)

{ /% mormyeckuil KaHAJM COOTBETCTBYET W3MEPEHUD 7 KaHAaja B Iudp. pexume */

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

} if (err == X502_ERR_0K) { /* mepemaeM HacCTpO¥KM B MOLyJb */ err =
X502_Configure(hnd,0); } if (err == X502_ERR_0K) { /* CuwuTmBaeM KaIp IaHHHX
ALl u3 ommoro oTcuera */ double val; err = X502_AsyncGetAdcFrame (hnd,
X502_PROC_FLAGS_VOLT, 1000, &val); if (err == X502_ERR_OK) { /* BepHO
cuuTanmu 3HadeHme val x/ } } Qendicode Qsubsection sect_sync_mode CuHXpOHHbIH
pexuM paboTh B CHUHXDOHHOM pexuMe BBOJ, UM BHBOJ JAHHHX OCYIeCTBIAETCS

C 33JaHHOM 4YACTOTOH, TO €CTb BpPeMA MEXIy COCEIHUMU W3MEPEHMAMU WJIU

BHBOJOM COCEIHHIl OTCYETOB oOIpeneyieHo. JacToTH cbopa Ana Kaxmoro KaHaja
3a[a0TCA OTHOCUTENbHO 06mell ONOPHOHM YacTOTH CHHXpoHu3anuu (mompobHee

cu. runaBy Qref sect_config freq ‘‘&quot;HacTpoiika 4acTOTH CHHXPOHHOTO
BBOZA/BHBOZA&qUOt;’’) M 3alyCK CHHXPOHHOTO BBOJA-BHBOJA [N BCEX KAHAJOB
OCYymeCTBJIAETCA OJHOBPEMEHHO. [JIA 3amyCKa CHHXPOHHOTO peXuMa, HeoO0XOoZmMO
cuepa ¢ moMomblo ¢pyHKiuuM X502_StreamsEnable() paspemuTb CHHXDPOHHEBI pPeXuM

mo TpebyeMbM KaHajaM, a 3aTeM 3aNyCTUTh CHUHXPOHHHN BBOJX/BHBOJ II0 BCEM
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paspemeHHHM KaHajgaM ¢ nomompk X502_StreamsStart (). Ilpm CHMHXpPOHHOM BBOZE
MOZYJb IPOU3BONUT U3MEPEHUS C 33[AHHOR YaCTOTOM M caM IepefaeT IaHHHE IIO
unTepdeiicy B 6ypep (mnsa L-502 sToT 6ybep HaxomuTca B OpaiiBepe U NeperaeTcs
MOZOyJeM C ucnonb3obanHueM BusMaster DMA, a gna E-502 -- 6ydep BuIensdercsd
6ubunoTekoit) . IlpuHaTie B 6ydep HaHHHE MOTYT OHTb NPOYWTAHH IIPOTPaAMMOM C
nomomplo X502_Recv (). <br> AHamoruyHoO, Iy CHHXPOHHOTO BEHBOZA, MOLYJb CaM IIO
Mepe HeOoOXOIMMOCTH CYMTHBAET JaHHHe U3 Oydepa ¥ BHBOIUT CUMTAHHHE OTCYETH

C 3azaHHON 4dacToToii. [laHHhe B 6ybep IpaliBepa OOJKHH OHTH NpeNBaPUTEILHO
3anucans ¢ momomblo X502_Send(). Ilpm >ToM, ecium K MOMEHTY BHBOLA OUEPENHOTO
oTcueTa JaHHHEe B Oydep mOpaiiBepa He NIOCTYyHmuiIu, TO OyIeT BHBEAEHO IpepAyliee
3HadeHue. B gpaiiBepe mnu OubimoTeke BhIeNsgeTCA BCero nsa bydepa -- omun

Ha IpueM ¥ OJWH Ha Iepefady. 1o eCTb 3HAYEHHA [OJId CHHXPOHHOTO BBOJA

¢ nubpoBHx JuHUE um oTcueTH All mepemawTca OOHMM IOTOKOM, TaKXKe OIHUM
IIOTOKOM INepefanTCs BCe IaHHHE Ha BHBOL. Kaxmpil oTCYeT IepelaeTcs B BHIE
32-6UTHOTO CJI0Ba, COZEpXallero NOIOJHUTEJIbHYH HHPOPMAINH, BKINYANIYIO

B cebda mpru3HAK, K KAKOMy THIY [IAHHHX OTHOCHTCS JaHHHME oTcueT. Pazbop
IPUHATHX OAHHEIX Ha OTCYeTH Alll u 3Ha4YeHWA IUQPOBHX BHBOLOB OCYIECTBIIACTCH

c nomompio X502_ProcessData(). IloMmMo 3TOro, maHHAsA OYHKIUS TakXe MOXET
ocymecTBUTb mnepesos, orcueToB Allll B BoabTh. CnemyeT ydecTh, 4YTO B OTIMYHE OT
HEKOTOpHX Opyrux usgenuit ‘‘J Kapz'’, nmpuMeHeHUe KanuOpOBOUHHX KO3PPUIINEHTOB
OCYymMeCTBJIAETCA ANNapATHO M 3HAYCHHA yXe IPUXOIAAT B BHOe 24-OUTHHX OTCYETOB C
yXe IpHUMEHEHHHMU KO3ppunuenTtamMu. B 32-6UTHOM CIOBE, COOTBETICTBYKHIEM OTCUETY
AlIll, mepenmaeTcsa OONOJNHUTEJBHO PEXUM H3MEPEHMS M HOMep PU3UYEeCKOrO KaHaja.
X502_ProcessData() cpaBHMBAeT 3TM 3HAUEHWS C TEMU, KOTOpHeE OIIM 3aJaHH IpU
HAaCTpolike ynpasiawnmell Tabauipl, 4To6s yOeIUTHECA B KOPPEKTHOCTH IIPHMHUMAEMbLIX
mauebix . Ilpu aToM X502_ProcessData() oxupmaeT, 4TO C ee IoMOWbH OyZyT
obpabaTHBaTECA BCe NpuHATHEe maHHHe. [lapHeie oT Alll IpUXOIAT B TOM HIOPAIKE, B
KOTOpOM INPOU3BOOATCA H3MEPEHHsS, T.€. CIepBa HU3MEPEHHd COOTBETCTBYKIKE BCEM
JIOTHYECKUM KaHajlaM IIepBOT0 Kafpa, 3aTeM BTOPOTO ¥ T.Z. B 3TOM Xe IOpAIKe
X502_ProcessData() BoaBpamaeT u mpeobpasoBanuble oTcueTs AlIl. [lpu aToM B
X502_ProcessData() MOXHO IepemaBaTh M HEIEJOe KOJXYECTBO KaIpoB (HampuMep,
eClIM 3alyleH CHHXPOHHHH BBOJL C IMQPOBHX JIMHUE, TO 3apaHee CIJOXHO OIPEeNeNNTh,
CKOJIBKO B IIPUHATOM OJI0Ke IAHHHX CONEPXUTCH OTCYETOB C IUPPOBHX JINHUM,

a ckombko oTcueToB ¢ AlM), B »TomM cimyuae X502_ProcessData() obpaboraeT

¥ BHOAET BCe OTCYETH, BKINYAs OTCYUETH HELEJNOr0 KaZpa, a IpH CIemyoleM

ee BH30Be IIpoBepdeT, 4YTOo oTc4eTH Allll HauumHALTCA C JIOTMYECKOTO KaHajla,
clemyomero 3a mocjaemHuM o6paboTaHHHEM O 3TOr0 KaHajuoM. Kako#l jorumdeckuit
KaHaJ OXMIAETCHA CIemynmuM Ijs o6paboTKM MOXHO y3HATh C IIOMOWBI QYHKINUU
X502_GetNextExpectedLchNum() . Hampumep, mycTh B ynpasiaomeil Tabimuime ALI
YCTaHOBJIEHO 7 JIOTMYECKMX KaHajgoB. Eciau Obl NpuHAT 60K HAaHHHX OT MOLYIS
comepxamuit 5 orcueron Alll (¥ mpousBONbHOE KONMYECTBO 3HAUEHUH IMPPOBHX
BXOZOB, €CJM BKJIOYEH CUHXPOHHHN BBOL C UupOBHX juHUE) u obpaborTan ¢
nomomplo X502_ProcessData(), To X502_ProcessData() BepHeT mpeobpazoBaHHEHE

5 otcuetos Alll, cooTBeTCTByNOILHUE JOTHMIECKUM KaHajmoM ¢ mHIekcamu 0,1,2,3,4.
Cnenyomuii morWYeCcKuil KaHal, KOTOPHH OXumaeTcsa Oid oOpaboTKH -- JOTHIECKUh
KaHaym ¢ uHZekcoM 5, mosTomy X502_GetNextExpectedLchNum() BepHeT 3HaueHue

5. Ecmu obpaboraTp cuexmyommit 6JI0K OAHHHX, CoZepxamuilt 5 ClreyomUX OTCYETOB,
To X502_ProcessData() BepHeT OTCYETH COOTBETCTBYMIME KaHajlaM C HHIEKCAMU
5,6,0,1,2. T.e. c momompbk BH30Ba X502_GetNextExpectedLchNum() moxuO
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y3HATBh, KaKOMy JIOTHUYECKOMYy OTCYeTy OyZeT COOTBETCTBOBATb IIEPBHIl 3JIEMEHT
BEIXOZHOTO MacCuBa Ipu mociexnykbmeM Bo3oBe X502_ProcessData(). Cnenyet
yiecTb, 4YTO IO yMonmdaHuno 6ybep B gpaiiBepe mmu 6ubiIMoTeKe pacCUMTAH Ha
KOINYECTBO OTCUETOB, KOTOpoe OyIeT BBeleHO 3a 4C HempepeBHOTro cbopa.

Ecnu BOoBpeMs He cuuThHBAThH maHHHe C moMombi X502_Recv(), To mpoumsoiizeT
nepenonHeHre 6ydepa B mpaliBepe M YaCTb MAHHHX, JJIg KOTOPHX HE HAIUIOCh B
6ydpepe MecTa, b6yreT moTepaHa. llpu mocnenmywomeM IOABIEeHMM MecTa B Oydepe,

B TO MeCTO B IIOTOKE, IJle IPOM30WleJ] PAa3pHB HENPEpPHBHOIO MOTOKA JaHHLX,
6ymeT BCTABJIEHO CJIOBO, IpencTaBidnmee Co60f coobmeHUEe O NEpPENONHEHUHN
6ydpepa. Ecmum X502_ProcessData() BO BXOmHOM MaccuBe OOHAPYXUT 3TO CIOBO,

To ¢yHKuua BepHeT ommbKy #XS502_ERR_STREAM_OVERFLOW. Ilpum 3ToM, Kak u

B CJly4Yae BO3HUKHOBEHHA OPYyTruUX ommbox 06paboTKM, BCe OTCYETH, KOTOPHE

6bM 0O BO3HUKHOBeHUd omubru 6ynyT obpaboTaHs M BO3BpalleHb B BHXOIHBIX
MaccuBax (pa3Mepsl KOTOpHX 6YAyT COOTBETCTBEHHO OOHOBJIEHH) . AHAJIOTMYHO, IJA
bopMupoBaHug obmero IOTOKa Ha BHBOJ B TpebyeMoM ¢opMaTe UCIONb3yeTCA QYHKIUS
X502_PrepareData(), npumHuMMawmas LAaHHHE K3 TPeX MACCHBOB M COXPAHAKNAA HUX
BO BHemHM{ MaccuB. Ecim Kako#-nmub0 M3 MCTOYHMKOB HE [OJIXEH MCIOJIBb30BaThCH,
TO B KadeCTBe MacCHUBa IIepeJaeTcCd HyNIeBOH yKasaTenb. [lnd KaHajJ0OB, KOTOpHE
He OBUIM HACTPOEHH HAa CHUHXPOHHBE pexuM C momomblo X502_StreamsEnable(),
BXOJHOM MACCHB Ha AHANU3UPYeTCA U JaHHHE M3 HEro He HCHOONb3ylTcH.. ClemyeT
OTMETHUTb, YTO €CJIA JJd CHHXPOHHOTO BBOJA HMHHIMANMA3AIXA NOTOKA Nepemadn
npoucxomuT no X502_StreamsStart(), Tak Kakx OaHHHE HAYHYT NIOCTYIATh TOJBKO
IIoCJjie 3alyCkKa CHHXPOHHOTO BBOZA, TO C CHHXPOHHBM BHBOAOM ZEeJI0 OO6CTOUT
HeCKONbKO mHade. Tak kak mo X602_StreamsStart() yxe monxHa HavaThCd BhZAYA
CUHXPOHHBIX JAHHHX, TO YacCTb JAHHBX yXe MOJXHA OHTb 3arpyXeHa B MOZYIb.
TakuM obpa3oM, HOCIEe paspelleHus CHHXPOHHOIO BHBOZA IO HYXHHM KaHAajgaM C
nomompio X502_StreamsEnable() m [0 3amycKa CHHXPOHHOTO BHBOJA C IIOMOIIBI
X502_StreamsStart () Heo6XomuMO OCYWLECTBUTH NPen3arpy3Ky YacTH IAHHEIX
CHHXPOHHOTO IIOTOKA. [l 3TOTO CleAyeT BH3BaTh ¢yHKmmo X502_PreloadStart(),
II0 KOTOpO# B JpaiiBepe unu 6ubnnoTerke 6ymeT BhIeneH Oybep Ha mepemady u
VHUANAAJN3UPOBAH IOTOK HA IIepefady, a 3aTeM 3anKuCaTh YacCTb CHHXPOHHHX JAHHHX
B 6ybep mpaiiBepa ¢ momompno X502_PrepareData() m X502_Send(). Ecam sToro He
CIeyaTb, TO CHUHXPOHHHI BHBOJ HAaYHETCH JIMMb IIOCJIE TOTO, KaK JaHHHe OymyT
3annCcaHs B MOLYNb 1 He OymeT NpUBA3aH K Hadaly CHHXPOHHOTO c6opa/BhIadu
OaHHHX . KpoMe TOro, Ins CHHXpPOHHON Bhmauu maHeHxXx Ha [AIl pekoMeHIOyeTcsH
IpelBapUTEeNbHO YCTAHOBUTL HavajbHbe 3HaueHua Ha LAIl ¢ momombio QyHKIIAU
ACHMHXPOHHOTO BHBOJA. B HpOTHMBHOM Ciay4ae IpM HadYajle CHHXPOHHOTO BHBOZA
MoXeT OuTb HebONbmOHN IepexonHHl Ipouecc OoT 3HadeHus Ha LA, koTopoe ObuIoO
O 3aIyCkKa CHHXPOHHOTO BHBOJZA, OO BHCTABJICHMUA [EPBHX HYXHHX 3HA4YEHUH,

T.K. LAl uMeeT cBO¥ QUIBTP M OTpPAHMYEHMA HA CKOPOCTb M3MEHEHHA CHUTHAJA.
Osubsection sect_cycle_out luknmueckuit BuBOg [lna Monmyna L-502, maymHada ¢
Bepcuru 1.0.4 gpaiiBepa um 6ubnuoTeku, a Takxe nana Momyia E-502 (maummas c
Bepcum 1.1.0), BBemeHa mOLmepXKa LMKINYECKOro BhBOZa Ha LAl u muppoBe
BHBOJB. OTOT PEXMUM I[I03BOJAET 3arpy3UThb CHUTHAJ IOJHOCTHO B 6ydep BHyTpH
IpatiBepa (mns L-502) mmm nmpoueccopa Cortex-M4 (mms E-502), comepxumoe
KOTOpOTro OyIeT IUKINYECKHA BHBOAUThHCA 6€3 HeoOXOmUMOCTH [OajlbHelmell NIOJKAYKH.
[laEHHE Iy 3arpy3KM B IUKIMYECKuil 6ydpep NOATrOTABIMBANTCA TAaKXe KaK U JJg
IIOTOKOBOTO BEBOZA C moMombi X502_PrepareData() m 3ammcHBAWTCA C IOMOLBI
X502_Send() m MOTyT cozepxaTh KoMOMHANUMi0 NAaHHHX Ha o6a kaHama LAI u
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Ha HH@pOBHe BEIBOJIHI . HHKHquCKHﬁ BRBOL, ABJIA€TCA BAPHAHTOM CHHXPOHHOIO

BbBIBOLA M OJdAd €ro pa6OTH HYXHO pa3peluTh HYXHb€ IIOTOKM HA BHBOL Yepe3
X502_StreamsEnable() u momxeH OHTH 3amymeH CHHXPOHHHE BBOJ-BHBOZ Uepes
X502_StreamsStart(). Takxe Kak ¥ C OOBYHHM I[IOTOKOBHM BHBOIOM, 4YacCTb KaHAJOB
MOXET HKCIIOJIB30BATHCA OJId BHBOLA LIUKJINYECKOTO CHUI'HAJIA, 4 4YaCTb -- ACHHXPOHHO.
OﬂHaKO HeJIb34d 4YacCTh KAHAJIOB BHBOLA HCIIOJNB30BATH B LUKJIMYECKOM pPEeXuMe, a
JacTh B IIOTOKOBOM PEeXMME C IIOZIKAdYKOU (ecTecTBEHHO, NUKIWYECKUHR pexuM Ha
BHBOJ, MOXHO HCIIONb30BATh C IOTOKOBBHM HA BBOJZ) . [l BHBOZA IUKIMIECKOTO
CATHAJIa HCIONb3yeTCd OBOWHAas 6ydepusalus -- TO €CTb MOXET OHTb BHIEIEHO
IBa 6ydepa, IOKa M3 OJHOTO CHUTHAJ LUMKINYECKM BHBOIWUTCH, B JIPYTLOH MOXET
IOATPyXaThCa cilemyomuit curran. CMeHa CHUTHayla IPOMCXOAWT IIO KOHIY Iepuoza
npempnymero. Ilpm 3>TOM mocCje 3amuCH OJHOTO CHTHalIa HeobxomguMo, YTOOH ycmesa
IpOUTH CMeHa CHTHAIOB IIepeJ], TeM KaK MOXHO OyIeT 3arpyxaTb CIeAyouui,

B mpoTuBHOM ciydae ¢yuxius X502_0utCycleLoadStart() BepmeT ommbry (uTo
MOXHO MCIIONIb30BaThb KakK IPU3HAK, 4TO Oydep eme He TrOTOB OJId 3arpPy3KHU HOBOTO
cnrHan). HpOBepKy 3aBepllennda CMEHb CHTHaJIa MOXHO CAeJlaTh IIPH COOTBETCTBYHIUX
Bepcusax [0 (cM. ommcanme ¢yurumu X502_OutCycleCheckSetupDone()) u sBHO

c nomompio ¢yHkuum X502_0utCycleCheckSetupDone() uimm ucmomb3ys ¢uar
#X502_0UT_CYCLE_FLAGS_WAIT_DONE Bo BpeMsa Bh30Ba X502_0utCycleSetup(),

4TOOH OYHKIUS BEpHyJIa yIpaBJeHME TOJbKO IIOCJIEe BHIIOJIHEHUS CMEHH CHUIHAJIOB.
[lna 3arpysku curHasma cuepBa Bu3mBaeTca ¢yHkmusa X502_0OutCycleLoadStart(),

B KOTOpOM 3azaeTcd pasMep LUKINYECKOro Oydepa, KOTOpHM 6yIeT HCIONb30BaH
4JId XpaHeHUd OTCYETOB BCE€X MCIIOJNb3yEeMbIX KAHAJIOB BHBOIA . HanpnMep,

eCcnu HyXHO HCIONb30BaTh OBa KaHana LAIl, Ha Kaxzpii U3 KOTOPHX BHBECTH

curgan u3 1000 Towek, To pasMep nonxeH OuTH ykasan 2000. I[locime aToro
OTCHYEeTh 3arpyXawTCdA KAaK 1 IIPU IIOTOKOBOM BHBOZAE C HOﬂKaqKOﬁ C IIOMOIIBIO
dyuxmuit X502_PrepareData() m X502_Send() . Ilpum 3TOM CyMMapHO HOJXHO OHTH
3aIMCaHO POBHO CTOJIBKO X€ OTCYETOB, CKOJbKO OBJIO YKa3aHO IPH BH30BE
X502_0utCycleLoadStart() . Ilocme 3arpysku mo Bu30By X502_0OutCycleSetup()
IPOUCXOOUT IIepeKInYeHWe Ha 3arpyXeHHHH 6ybep, Ipu 3TOM, B 3aBUCHMOCTHU

OT TeKyumero CoCTrodHHdA, 3TO IIPUBOAUT K ClIeAy IeMy: - eCJlHn CHHXpOHHHﬁ
BBOZ-BHBOL He 3amymer (He 6buto Bh30oBa X502_StreamsStart()) To HauwHaeTcs
Ipef3arpy3ka IUKIMYECKOTO CUTCHAJA B MOLYJIbL, OOHAKO PEeajbHO BHIAYa CHUTHAJA
HAYHETCA TONbKO Ipu BH30Be X502_StreamsStart() (unu mo BHEmHEMy YCJIOBUI
3amycka) . 9TO NIO3BOJAET NIPUBA3ATh HAYAJO BHBOJA IIEPBOTO OTCUETA LUKINYECKOTO
CHUTHaja K Hadany BBoga. llpu 3ToM Heobxomumo Bm3bBaTh X502_0OutCycleSetup()

¢ ¢marom #X502_O0UT_CYCLE_FLAGS_WAIT_DONE, uTo6m rapaHTHpPOBaTb, dYTO

3arpy3ka curraja 3aBepumTcs o X502_StreamsStart() (akTyambHO B NEpBYD
odepend mna E-502, rme mepemada OAaHHHX HAET IO UHTepdeliCy ¥ MOXET 3aHMMATH

3HAUNTENbHOE BpeMs). - €CJIM CUHXPOHHHY BBOL-BHBOJ 3alylleH, HO He ObUIO
BHBEZEHO HU OIHOTO IMKJINYECKOTO CHUTHAana mo 3Toro, To no X502_0OutCycleSetup()
HAYMHAETCA BHBOL IINKJINYECKOTO CHTHAJd. - €CJIn CHHXpOHHHﬁ BBOO-BHBOL

3amylleH M yXe BHBOIUTCHA IPEINHAYIUE IUKINYeCKUH CHUTHAJI, TO IIOCJIE BH30Ba
X502_0utCycleSetup() B gmpaifiBepe (unu Mozmyine mna E-502) 6ymeT B3BemeH ¢imar
0 HeoOXOOUMOCTH IIepeKINYUTh CUTHajb. [lociae 3TOro COOHTHA IO JOCTUXECHUD
KOHIIA IpeApymero IUKINYecKoro 6ydpepa 6ymeT mpousBeleHa cMeHa O6ydepos
BHBOZa. TakuM 06pasoM 3TO IO3BOJIAET NPOU3BOIUTL CMEHy CHTHAjIa BCerja

B U3BECTHON Touke. [Ilpy CMeHe CHUTHaJla IPOMCXOIUT OCBOOOXIEHME CTaporo
O6ydepa m TOJBKO IIOCJE PEANBHOX CMEHH MOXHO OyZeT BH3BaTb CIEAyNNUN pas
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X502_0utCycleLoadStart() mnsa 3arpy3ku Clenyomero CurHana. [Ipy HCIONb30BAHUU
dnara #X502_0UT_CYCLE_FLAGS_WAIT_DONE, ¢yHKIuA BepHET yIpaBJIEHHE TOJIBKO B
MOMEHT, KOTZJAa CaMa CMeHa yXe mpom3oiifieT (ecim 3Ta BO3MOXHOCTDH IIOLAEPXUBAETCH
[I0) . OCTaHOB IUKIMYECKOTO BHBOZA MOXHO OCYWLECTBUTb ONHUM U3 CleLyluui
cnocobos: - X502_0utCycleStop() ocTaHaBIuMBaeT IUKINYECKUN BHBOJ IIOCIE
BHBOJA IIOCJIeIHEH TOYKM Ha TpaHuIle NIUKINIeckoro 6ydepa. To ecTp 3Ta QyHKIuS
HCIOJNb3yeTCs, YTOOH NMKINYECKUM BHBOJ OHJI 3aBeplleH TOYHO B M3BECTHOU

TOYKe U Ha BHXOJAX OCTAaJUCh 3HAYEHUs, COOTBETCTByWIME IIOCIEeJHHM OTCYeTaM B
UUKINYECKOM curHane. Ilpm s>ToM cama QyHKIVS He NOXMLAeTCd OCTaHOBAa BHBOJIA,
ecnu He ykasaH ¢mar #X502_0UT_CYCLE_FLAGS_WAIT_DONE. - X502_StreamsDisable()
C yKa3aHMeM BCeX HCIOJIb3yEeMHX KAHAJIOB BHBOJA IPHBOIUT K HEMEIJICHHOMY
3aBeplleHN BHBOZA M ocBoboxmeHumeM Bcex Oydepos. Ha BHXOZAX OCTaHyTCHA
3Ha4YeHus, KOTophe Obiv B MOMEHT BH30Ba. [locime 2Toro MoxHo OymeT 3aHOBO
paspelnTh ¥ NPOMHHUIMAIM3UPOBATH BHBOJ KAaK B LUKJIMYECKOM TaK M B IIOTOKOBOM
pexuMe ¢ mogkaukoi. - X502_StreamsStop() IpuBOIUT K HEMEIJIEHHOMY OCTAaHOBY
BCEX IIOTOKOB M OCTAHOBY TeHEepalWy OIOPHOHM YacCTOTH CHHXpOHm3amuu. Ha BhxOZe
OCTanTCs Te 3HAYEHUdA, KOTOpee OiIM B MOMEHT BhH30Ba QyHKIuH. @subsection
sect_sync_mode_buf Pasmep O6ydepa u mar Oja CHUHXPOHHOTIO pexXuMa B maHHOM
paszene NpUBOIUTCS LONOJHUTEJbHAS MHOpMALMA O TOM, KaK MOXHO HAaCTPOUTh
IOIOJHUTEJIbHIE IIapaMeTphl, yIpaBidplrie Iepefadell MOTOKA OAHHHX B CHUHXPOHHOM
pexuMe Mexny MomyneM u IIK. 9Tm mapaMeTps IO yMOJIYAHMK HACTPaAWMBAKTCS
6ubnuoTekoil aBTOMaTM4YecCKu. l[lpemmosaraeTcs, 4YTO OONBIMHCTBY IIOJIb30BaTENEH
IOJIXHB IIOJOWTM aBTOMATHYECKM HacCTpauBaeMbe IIapaMeTph ¥ OAHHHN pasfes He
ABnsgeTca oba3aTenbHuM. (0gHAKO AN ClIydaeB, KOTUJAa aBTOMAaTHYECKHU OIpeJlelleHHbe
IIapaMeTph He NOAXOOAT, II0JIb30BaTeNlb MOXET 33JaTh UX CaMOCTOATeNbHO. [lnsa
®TOT0 B 3TOM pasjlelle IPpUBOOUTCH OIMCaHMEe, Kak Bhbumpaercsa pasMep Oydepa

n mar 6ubiMoTeKOo#, YTO O3HAYANT 3TM IIapaMeTpH M KaK MX MOXHO HAaCTPOUTH
BpyuHyb. <br> Kak yxe Owyio ckasano Qref sect_sync_mode ‘‘B mpensnymeM
pasgpene’’ mpueM M Iepelada CHUHXPOHHHX [NAHHHX OCYLECTBIAeTCS 4Yepe3 6ydepa

B ZpaiiBepe unu 6ubnnoTere - omuH Oydep Ha mpueM, OIAUH Ha Iepenady.
Brmenenne 6ydepa Ha BBOA ocymecTBiseTca no X502_StreamsStart(), ecmm 6bur
paspemeH xoTa OH OOWH MCTOYHUK JJii CHMHXPOHHOTO BBOJA. BrpeneHue G6ydepa

Ha BHBOJ ocymecTBisgeTcsa no X502_PreloadStart(). Ilpm sTom pasmep 6ydepa
OIpefenaeTCa aBTOMATH4YeCKM OMOIMOTEKOW B 3aBHCHMOCTH OT yCTAHOBIIEHHOH
JacTOTH INepefiauu LaHHHX. PasMep 6ydepa paccuuThBaeTCs TakK, 4YTOOH e€ro XBaTUIIO
Ha 4 CeKyHIN IIpM CUHXPOHHOM BBOJZle X Ha 3 CEKYHIH IIpU CHUHXPOHHOM BHBOJE.
BToprM mapaMeTpoM, XapaKTepH3yHIUM Ieperady, ABJIAETCA mar nepegayu. [na
mMonyna L-502 sToT mapamMeTp ompenendeT mar mnpepuBaHuii. llepemava IaHHBX

Mexny 6ybepoM mpaliBepa X MOLYJeM OCYWECTBIASTCA HENOCPEACTBEHHO CaMUM
momyneM mo DMA. Ilpu sToM, uTO6H OpaiiBep MOT y3HATb O TOM, YTO JaHHLHE

Obnyu 3amucad B 6ydpep MM NpouMTaHH M3 HEro, IIpU Iepeflave OIpeNeNeHHOTO
KOJMYECTBA OTCYETOB MOLYJb IeHEpUpyeT IpepeBaHue. [0 e€CTh peajbHO npaiBep
‘‘y3HaeT’’ 0 TOM, dYTO OBJIM IIepelaHb OAaHHHE TOJbKO IIOCJE TOT0 Kak OyreT
IepelaHo 3aJaHHOE KOJMYECTBO OTCYETOB, Ha3HBAeMOE B JAHHOHN IJjlaBe WAroM
npepsiBanuil (TouHee ckasaTh, He IO3Xe, 4UeM OyZeT NepelaHO 33TAHHOE KOJIUIECTBO
OTCYeTOB, TakK KaK JpaliBep MOXeT IPOYNTATh 3HAYEHHE CUEeTYNKa [epefaHHHX
IAHHBIX W3 MOAYJA M IO APyruM ycjuoBuaM) . TakuM o6pa3oM, Majslii WAr IpepHBaHUH
[I0O3BOJIAET JpaiBepy paHblle y3HAET O IPMHATHX WM IEePeJAHHHX JAaHHHX, HO
IpuBOAUT K 6ojbmell 3arpy3Ke CHCTEeMb. BbubimoTeka pacCUMTHBAET mAr IIPEphHBAHUM
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Tak, 4TOOH IIpepHBAHMA IOPOMCXOOWIM C 4HacTOoTOo# 64 pasa B CekyHAy. [usa

Monyna E-502 sToT mapamMeTp omIpenendeT HCIOIb3yeMbll pasMep 3ampoca IIo

USB. KpomMe Toro mpu BBOJZE [OAHHHE CTaBATCA Ha Iepegady B IIK mpu u3s pasmMepe
PaBHBM WALy, HO IPHU 3TOM IPU OTCYTCTBHE NOCTYIJIEHMA HOBHX JAHHBX MOTYT
OHTP IIOCTABJIEH Ha Ilepefady X MeHbuIMi o6beM maHHHX. Eciau momp3oBaTensa

II0 KaRMM-JuO0 IPUYMHAM He yCTPAWBAWNT 3TH 3HAYCHHA OH MOXET HACTPOHUThL HUX
BpyuHyl ¢ nomomplo ¢yHkimi X502_SetStreamBufSize() um X502_SetStreamStep().
9TH QYHKUMM LOJXHH OHTBH BH3BAHH A0 MHUIMAIM3AIUKM IIOTOKOB Iepedauu (Io
X502_StreamsStart () mmm X502_PreloadStart()). B wacTHoCTH, cnyZasMu KOrza
3HadeHud OmMONIMOTERM MOI'YyT He yCTPOUTh, MOTYT OHTH cruenyouue: - llonb3oBaTelb
HACHONB3yeT CBOKW npommBKy BlackFin m nCHonp3yeT KaHANH CHHXPOHHHX [AHHBX
OJId Iepefadu II0JIb30BATEIbCKUX [NAHHHX, KOTOPHE CHJIBHO M3MEHANT CKOPOCTDH
mepefady JAHHHX. B 3ToM ciaydae O6ubimoTeka He MOXET IPABUIbHO OIPENENUTH
JacTOTy Ilepefadu, TAaK KaK He 3HAEeT CKOPOCTU IIepeJadl I0JIb30BaTeNbCKUX
JaHHpX. - [lonb3oBaTesb M3MEHAET KaHAJB, KOTOpPHE HCIOJb3YOTCA B CHUHXPOHHOM
pexume, Ha ynery (mocme X502_StreamsStart()) m mpu 3TOM CKOPOCTH IEpemaydu
IO ®THMM KaHajlaM CYIeCTBEHHO OTJMYanTcA. Tak Kak pacyeT pasMepa bOydepa
BHIIONHAETCA [IPH MHULIMAIKX3AIMK KaHalla, TO OH OCYMeCTBIAETCS TOJbKO IIO

TeM KaHalaM, KOTOphe Obiu pas3pelleHh Ha TOT MOMEHT. Ecmu, Hampumep, Obn
paspelleH TONbKO CHHXPOHHHHN cbop ¢ Alll Ha oTHoCuTenbHO HebONBION YaCTOTeE,

To 6ybep bymeT BhzmeneH Takxe Hebosbmoi. Ilpum 3ToM, ecim moCie 3amycka

cbopa mamHEX OyZeT pa3pelleH CHUHXPOHHHN BBOJ C LUPPOBHX JIMHUNM Ha YaCTOTE
2MI', TO BepodATHeEe BCero 3TOT Oydep OKaxeTCsa HENOCTATOYHOIO pasMepa,

u ¢ 60yblIO} BEPOATHOCTbI IPOU3OWINET ero mnepemonHeHue. Ecmum xe oba sTux
IOTOKa ObUIM paspelleHh KM3HA4YalIbHO, a IIOTOM CHHXPOHHBM BBOJ IUQPOBHIX JIUHHUH
OymeT 3ampemeH, TO PACCUMTAHHHN M3HAYAJNBHO AT IIPEpHBaHuA OyIeT CIMIKOM
6onpuuM M JaHHHE OT MemyueHHOro moToka Alll 6ynyT ob6HOBIATECA ¢ OOIBLMMH
3aZepXKaMu. ECIM Xe 4YaCTOTH KAHAJIOB COM3MEPUME, TO BKINYEHHE/OTKIIOYEeHUE
OJHOTO U3 HUX He IPUBEJET K CYIeCTBEHHOMYy W3MEHEHUI IapaMeTpoB. l3MeHeHUe
mara IpepHBaHud U pasMepa 6ybepa mpu 3anymeHHOM cbope IAHHHX Ha TEKyIUHR
MOMEHT HeBO3MOXHO. Q@section sect_eth_config OcobermrHocTu paboTh IO MHTEpdeHCy
Ethernet u macTpoiika ceTeBmx napamMeTpoB Ecmu USB-unTepdeiic B momyne E-502
Bcerga paboTraeT u He TpebyeT OOMONHMTENbHON KOHPUIypauuu, TO Ajid paboTH IO
unTepdeiicy Ethernet Heo6xoAuMO BHIIONHMUTL HACTPOUKY IIapaMeTpOB HMHTepdeica

U paspelnTb IaHHHM uHTepdeiic. CrelyeT OTMETUTb, YTO IIPU pa3peleHHOM
Ethernet-untepdpeiice ¢ mMomyneMm MoxHO paboraTh Kak mo USB, Tak um mo Ethernet.
[Ipu »ToM cbop/reHepanus HAHHHX MOTYT BHIIONHATHCH OLHOBPEMEHHO TOJIBKO IIO
omHoMy wuHTepdelicy (o KOTOpoMy Ipumia KOMaHZA Ha 3amyck cbopa/Bemaun) .
OcHoBHHMHU ITapaMeTpaMu Iy paboTe mo Ethernet asnawTcsa: - IP-azgpec
ycTpoficTBa. 3anmuchBaeTca Kak 4 1mudpsl oT O mo 255 (Momynp mommepXuBaeT
TONBKO IpoTOKON IPv4), paspmenennre Toukamm (Hampumep, 192.168.0.10). CocTout
3 azpeca IOICETH M aJpeca yCTpoicTBa BHYTpu mozceTu. llociemHuil OOJIXeH
OHTL yHMKAJbHHM BHYTpH momceTu. - Macka mozcerm. OmpezenseT kakad dacThb
aZpeca OTHOCHTICHA K aJpecy INOACETH, a KakKad K aJpecy ycTpoicTBa. Macka
255.255.255.0 os3mavaeT, uTo mepshie 3 uubps (192.168.0) obosHauwanwT ampec
nonceTu, mocnenuas mubpa (10) - ampec ycTpoiicTBa B momceTu. - IP-azmpec
mwio3a. [cnonp3yeTca TONBKO Korga Monyib E-502 m X0CT, € KOTOpPOTO BHIIOJIHAECTCH
yIpaBJIeHHE MOIYyJIeM, HAaxXOOATCA B PAa3HHX HoaceTax. Momynp mepezaeT IaKeTH

IO aZpecy IIo3a, €CIM aIpeC Ha3HAUEeHWS HAXOOUTCHA He B TOM Xe IOJCeTH,
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4TO M MOAyJWb. [Ipum paboTe B nOKanpHON CeTH He mcmoab3yercsa. - MAC-azpec
vomynsa (6 muop or O mo 255, koTophe 3amuchBawTcd B 16-puunHomM dopMaTe) .
dusuveckuil azpec yCTPOHXCTBA, KOTOPHX JOIXEH OHTb yHUKAJEH BHYTPH JIOKANbHOHU
cetu. B ‘“J1 Kapm’ nnma Kaxmoro MOOyJA NPONMCHBAETCA CBON 3aBonckoit MAC-azpec,
KOTOPHI HeNb3sa M3MeHWTb. 0OHako, mpum HeoOXOIMMOCTH, IOJIb30BATEIb MOXET
3a7aTh CBOH monmb3oBaTenbckuit MAC agpec ¥ paspemmuThs e€ro HCIOJNb30BaHHUE
BMECTO 3aBOACKOTO. IIpm 3TOM BCerjja €CTb BO3MOXHOCTb BEPHYTCA K 3aBOJCKOMY
MAC-agpecy, 3amnpeTuB IOJIb30BAaTeNbCKUi. - lMa sk3eMmiApa yCTpoicTBa.
VHUKaNIbHOE ¥MMA LAHHOTO JK3eMINdpa B BuAe CTpoku (7o 64 aHTNIHICKUX CHUMBOJIOB
unu 32 pycckux). MCImonp3yeTcs Ay BO3MOXHOCTM aBTOMATHYECKOTO OOHApyXeHUS
Momynel B yokanpHO# ceTum (mompobuee B rmaBe Qref sect_eth_browsing).

[lna paboTw B IepByH OdYepelb HEOOXOOMMO 3alaTh IIpaBUIbHHE IP-mapaMeTph
(ampec, Macky u, Ipu HeOOXOOUMOCTM, afpecC Iuo3a), NompobHee O YeM ONMCAHO
B <a href=“http://lcard.ru/support/faq/tcpip_settings’’ >cooTBeTCTByKIEM
pasmene FAQ</a>. IP-mapamMeTph Momyns E-502 MOTyT 6HTb yCTaHOBIIEHH 3-Ms
cnocobamu: - 3agmame BpyuHyoO (CcTaTudeckKue IapaMeTps) . [lolp30BaTeNb CaM LONXEH
mo3aboTuThCA O TOM, YTOOH ampeCc NpUHALJIEXANT HYXHOW IOACEeTH M OHJI YHUMKAJbHHIM
B Heil. - llomyuenn aBToMaTudecku OT DHCP-cepsepa. Ecim 3amaHo aBTOMATH4YECKOE
IOoNydYeHNe azpeca M B JOKajnbHOHM ceTu mpucyrcrByeT DHCP-cepsep, To MOnymb
JlelaeT 3alpoC K HeMy U ucCIonb3yeT Bbhpenenuse DHCP-cepsepom IP-azpeca.

- MoxeT MCIONB30BATHCA ABTOMATHYECKH IIOJydaeMbii jokanbpHei (link-local)
ampec (B coorBeTcTBUM ¢ <a href=‘‘https://tools.ietf.org/html/rfc3927”
>RFC3927</a>) . Agmpec Bubupaercsa cnyyadseM o06pa3oM B AuMala3oHe OT
169.254.1.0 mo 169.2564.254.255 u mpoBepseTCa, UTO B CETU HET IOPYLoro
ycTpo#icTBa ¢ TakuM agpecoM (ecnm eCTb, TO WIOET IIONHTKA BHOOpA CIEIYWLETO
ampeca M T.n.). 9TO OejaeT BO3MOXHHM IIOAKJINYEHME K yCTPOHCTBY B JIOKAIBHOMH
ceTu 6e3 cnenuanbHOU kompurypamuu. CremyeT OOHAKO OTMETHTL, YTO T.K.

aZpec IOeHCTBUTEJIEH TOJBKO B OINHOM CeTH, TO JBa Pa3HHX yCTPOMCTBA B Pa3HHX
ceTax MOTYT uMeTb OIMHAKOBHI link-local azmpec, 9TO IpUBOZUT K TOMY,

yTo ecnu y IIK HECKONBKO aKTUBHHX MHTepdeiicoB (m Ha 060MX MCHOIB3yeTCs
link-local azmpec wmmu Hao60poT OOHYHEII ampec), TO XOCT He 3HAET HAa KAKOM
nHTepdelice MCKaThb HyXHOe ycTpo#cTBo. T.e. mma momkmodeHus mo link-local
agpecy Ha IIK pomxer 6mTh nub0 ONWH AaKTWUBHHN CeTeBOW mHTepdeic, nubo Ha
HYXHOM MHTepdelice HONKEH HCHONb30BaTbcA link-local azmpec, a Ha ApyroM
cTaTudeckuii unu nomydeHHb 1mo DHCP azpec. Ilpum BKINYEHHHM aBTOMATHUYECKOTO
IONyYeHus azpeca MOnynb BhbupaeT cebe link-local azpec (um mpoBepseT

€ro YHHUKaJIbHOCTDH), IAPAJIIENIbHO BHIIOJNHAA NIOUCK B ceTu DHCP-cepsepa. Ecmm
DHCP cepsep He obOHapyxeH, TO mcmoib3yeTrca link-local azmpec. Kak TOIbKO
6yzmer obmapyxerH DHCP-cepBep, TO HpelnodTeHUE OTHAETCHA IIONYYEHHOMYy OT

Hero azpecy (B YacTHOCTHM nIpu cTapTe B ceTu ¢ DHCP cepBepoM MOZymb MOXET
HeKOTOpOe BpeMd OO0 IOJNy4YeHUda ampeca OT Hero ucmonb3osBaTh link-local
ampec) . Iomo6HHE ANTOPUTM MCIONb3YEeTCS IIPH ABTOMATUYECKOM IIOJyYeHUU

ampeca B 4wacTHOoCcTH B 0C Windows, a Takxe m BO MHOrumx JgucTpubyrmsax Linux
(uHOT @ TpPemOCTaBiAA BO3MOXHOCTH OTZeNbHOTo paspemenua DHCP m link-local
azpeca) . CmefyeT Takxe HMMeTh BBHULY, YTO aBTOMATHYECKU IIOJIyIaeMHil azpec
MOZyJb IPOBepsAeT Ha YHUKAJIbHOCTbL B CETU, IIO3TOMy CYyIEeCTByeT 33IepXKa

B HECKOJIbKO CEKYHZ OT IOJKJINYCHUS K CETH MOAyJId OO0 HA3HAYEHHd azpeca.
ABTOMaTHMueCKOE IHONy4YeHHE azpeca He TpebyeT NONOJHHTEJBHEX HACTPOEK,

OJHAKO IIPM 3TOM HEM3BECTEH aJpecC YCTpo#cTBa co cTopoHu IIK ama ycTanoBieHUsS
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coenmuHeHUA. [lna pemeHMa 3TON IpoOJeMH BO3MOXHO KCIOJIb30BAHUE IPOIEAYPH
IIOMCKa YCTPOMCTB B JIOKaNbHOM ceTu, omucannoit @ref sect_eth_browsing

‘B crmenmyomeM pasgene’’. W3MEHUTb CeTeBble HACTPOMKM MOXHO C IIOMOIBI0
nporpammel <a href=‘‘https://gitlab.com/l-card/acq/devices/x502/x502studio”’
>X502Studio</a>. Takxe M3MEHEHHE CETEBHX HACTPOEK MOIYJS BO3MOXHO
mporpaMMHeM obpasoM uepe3 API OubsmoTeru. [lng 3TOr0 CymeCTBYeT OTHEJIbHHN THUI
onucaTtens KoHpurypauuu #t_eb02_eth_config hnd. [lna u3MeHeHHA KOHQUTypaluu
HYXHO BHIIONHUTL cienyomue maru: 1. Co3zaTh omucaTenb KOHQUTYypaIUU C IIOMOIBI
E502_EthConfigCreate(). 2. IlpounTaTh TeKyWyow KOHQUIYpAIMLO yCTPOHCTBA C
nomompio E502_EthConfigRead() (coemuuenuwe ¢ MonyneM LOJXHO OHTBH yCTAHOBIIEHO)
3. MoxHO HONYyYMTH HyXHBHE IapaMeTps c noMombl ¢yHkmmit E502_EthConfigGetXXX()
U/UNY yCTAHOBUTh HOBHE 3HadeHma C momombl o¢ymkimit E502_EthConfigSetXXX().
4. Tlocme 3aBeplleHMsA H3MEHEHWM MOXHO 3anKWCcaTb HM3MEHEHHYH KOHOQUIypalun B
Monynb ¢ momombio E502_EthConfigWrite(). Mozmynb COXpaHUT HOBYW KOHOQUTYpPAIU0
B SHEPrOHE3aBUCHUMOH naMaTu, 3amnpemaeT Ethernet-unTepdeiic, mocme uero

CHOBa €ro0 IePEeMHHUIMAIM3UPYET yXe C HOBHMU IlapaMeTpaMu. lIpu 3TOM, eciu
CoeIuMHEHNE C yCTpoicTBOM 6bIO BHIONHEHO mo Ethernet, To mna pmanbreiimeit
paboTH HYXHO Pa30pBaTh COENWHEHNWE M YCTAHOBUTH 3aHOBO (MCIONB3Ys HOBHE
napaMeTps) [lna u3bexaHus HeIpeJHAMEPEHHOTO M3MeHEHWS KOHQUTypauuu IIo

ceTu, KOHOUIypalus MOXeT OHTb 3amulleHa IPOCTHM HaponeM. [loka mapoab He
YyCTAHOBJIEH B KAa4YeCTBE€ IIapOJid HYXHO II€penaBaTb IYyCTYI CTPOKY. YcTaHoBKa
HOBOT'O IIapPOJIA BHIIOJIHACTCHA AHAJOTHUYHO JI06BIM APyruM HM3MEHEHUSAM IIapaMeTpPOB
koHburypauuu (c momomp E502_EthConfigSetNewPassword()). B cmywae, ecim
maponb 3abHT, TO MOXHO yCTaHOBUTH coefuHeHue 1o USB u M3MEHHUTb KOHOQUI YPALUD
(BKIOYAsA NMapoib), BBeAS B KadeCTBE TEKYWETO IIApONs CEpHUHHHIN HOMEp MOy .
O@section sect_eth_browsing ObOmapyxeHue MonyJyie#l B JIOKaJIbHOU ceTu B oTimume
ot unTeppeiicoB USB m PCI-Express, mna uaTeppeiica Ethernet mer cTammapTrOH
BO3MOXHOCTH OIIpeneJieHUsa IIOOKJIIYEHHBX yCTpOfICTB. O,ILHB.KO €CThb pPAL IIPOTOKOJIOB,
peanusanys KOTOPHX I[I03BONSAeT OOHAPYXUTb yCTPOWCTBA 3aJAHHOTO THUIA B
TIOKaNIbHOU ceTu. [lia 3Toi BO3MOXHOCTH MoAynb E-502 mommepxuBaeT HIPOTOKOJH
mDNS (B coorBercTBuM C <a href=“https://tools.ietf.org/html/rfc6762”
>RFC6762</a>) u DNS-SD (<a href=‘‘https://tools.ietf.org/html/rfc6763”
>RFC6763</a>). B COOTBETCTBMU C HHUMHU, KaxZoe YCTPOHCTBO IpH IIOAKIINYECHUN
06bABIAeT HAOOpP CEpBHCOB, KOTOPHI OHO IOAIepxuBaeT. UToOH pasnmdaTsh
9K3EMIIAPH yCTPOUCTB, NOAJEpXUBAaKIMe ONWHAKOBHI TUI CEPBUCOB, y KaxXIoTo
3K3eMidgpa e€CThb CBOE YHUKAJNbHOE HMA. OTO UMA 33aeTCa BO BpeMda KOHQUTypaluu
Monyna. Ecaum 0HO He yCTAHOBJIEHO, TO B KAa4eCTBE MMEHHM 3K3EMIIFpAa UCIOJNb3yeTCH
\*“E602_\<cepuitanii_zomep\>\"’, OLHAKO IOJH30BATEJb MOXET 3aLaTh CBOE

uMd, XapakKTepusybliee Ha3HA4YeHNE KOHKPETHOIO MOAyind AjdA 6ojiee HarnANHOR
npenTupukanyy . KpoMe HMMeHM 35K3eMIIApa ¥ KaxIOoro cepBHuca MOXeT O6HTb Habop
TEeKCTOBHX IIapaMeTpPOB, ONMCHBAMWUX NAHHHK 3k3eMmnap (mnag E-502 »To mapameTph
3azapmue uMa TuUna ycTpoiicTBa (mosne devname, 3HaYeHMe paBHO Bcerma E-502)

u cepuiiHnii HoMep (mose serial). B COOTBETCTBUM C 3THM NPOTOKOJIOM y XOCTa

B JIOKaJbHON CeTHM €CTb BO3MOXHOCTb HAaNTM BCE 3K3EMINIApH 33JaHHOTO CepBHCA

B ceTH. [lna obHapyxeHWUs [ONXHA OHTH 3amymleHa COOTBETCTBybmad ciayxba (umm
IIEMOH) , OTCJIeXMBalllasg N3MEHEHUS HAJNM4YUA YCTPOHCTB B CeTH, a yXe (PyHKIUM
eb02api paborawTr c gmamuo#t cimyx6oii. B 0C Linux B KadeCTBe peann3aluu

IAHHOTO IIPOTOKOJIA MCIIONb3yeTCA OeMOH Avahi, KOTOpPHN BKJINYEH B 6OJBUMHCTBO
COBPEMEHHBIX ,ILI/ICTpI/I6YTI/IBOB U BXOOWUT B CTAHOAPTHYKHO YCTAHOBKY (I/IJII/I HYXHO
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JCTAHOBHTb COOTBETCTByWmHUI IakeT BpyuHynO). B OC Windows mcmome3yeTcs

cayxba Bonjour, KOTOpas WTATHO HE YCTAHOBJEHA, OJHAKO YCTAHOBIUK BKIIKNYEH

B <a href= http://lcard.ru/download/lpcie_setup.exe> “‘L-Card L502/E502

SDK’ </a> u gpamHag cnyxba 6ymeT yCTaHOBJIEHA Ipu BHOOPEe COOTBETCTBYWILETO
IIyHKTa (cne,zgyeT OTMETUTH, YTO TaAK KadK CJIY)K68. ABJIA€TCA OTZHAEJIbHBIM IIPOOYKTOM,
KO'I'OprfI MOXET HCIIOJB30BATHCA MU IOPYTHUM HO, TO OHa HE yAajadeTCd aBTOMATUYECKHU
npu ypmanenumn <a href= http://lcard.ru/download/lpcie_setup.exe> “‘L-Card
L502/E502 SDK’ </a>. llpu Heo6XOOWUMOCTH CJeIyeT BPYUHYD YIAJIUTb CIyX0y

yepe3 YCTAHOBKY M yIaneHume nporpamM B ‘‘llaHenu ynpasmenus’’). lcmonb3oBaHue
OAHHOT O API mo3BOJIFET ABTOMATUYECKU O6HaPY)KI/IBaTb IIOOKJINYEHHbBIE B JIOKAJIbHOH
ceTu yCTpo#cTBa, BO MHOTOM Iomobuo mpyruM uHTepdeiicam. OmHAKO CymeCTBYOT
crenywomue ocobermnocTu: - O6HapyxeHMe MOIYNIA CBA3AHO C IIOCBUIKON IIAKETOB U
[IpHEeMOM OTBETOB, KOTOphE MOTYT OHTb IOTEPAHH IPH OIPEeleJIeHHHX YCIOBUAX U
n0Tpeb0oBaTh EPENOBTOPOB. OTO BHIIONHAETCA HA YPOBHE IPOTOKONA M HEBUIUMO
IJIS IOJb30BaTeJs, OOHAKO HaZLO MMETh BBHUILY, 4YTO OOHapyXeHHEe YyCTpPOHCTBA MOXET
norpeboBaTh HEKOTOPOIrO BpeMeHM. - Tak Kak OTKJINYEHME OTCIeXMBAETCS Ha yPOBHE
IPOTOKOJIa, HET OIOBEmEeHHs O PU3MIeCKOM OTKINYeHHH Kabensa. COOTBETCTBEHHO

[IpH BHKJIKNYEHUN NUTAHUA WM BHIEPrUBaHUM Kabejid OTKINYEHHE MOZLYJA MOXET

ObTh He OOHAPYXEHO HA IPOTAKEHUHN JIUTENIbHOTO BpeMeHU. [lnd IOMCKa yCTPOHUCTB
cnenmyeT Bu3BaTh E502_EthSvcBrowseStart(), mocie 4ero MCHONL30BATH IONYYEeHHbIH
Q@ref t_eb502_eth_svc_browse_hnd ‘‘KOHTEKCT mOMCKa yCTPOHCTB B CeTW’ mJsa
nocnenyomux BH30B0B ES502_EthSvcBrowseGetEvent () . Kaxmpii BEH30B BO3BpamaeT
nupopMalMo MaKCUMyM 006 OIHOM COOHTHM M HEMEJIEHHO BO3BpallaeT yIpaBJIeHUE,

KaK TOJIbKO OHO IIPOM30mIo. KaxZoMy HOBOMYy OOHApPYXEHHOMYy MOIYJH COOTBETCTBYeT
cobotre #ES502_ETH_SVC_EVENT_ADD. B cnyyae m3MeHeHud napaMeTpoB (Hampumep
azpeca) mpuxomuT coberre #ES502_ETH_SVC_EVENT_CHANGED, a npm MCYe3HOBEHUU
(mpm ycimoBumM OmMCaHHHX Bhme ocobenHocTei) -- #ES502_ETH_SVC_EVENT_REMOVE.

llna xkaxmoro cobmTusa Bo3BpamaeTrcsa Q@ref t_eb02_eth_svc_record_hnd ‘‘ommcartens
CeTeBOr0 CepBHCA’’, IO KOTOPOMYy MOXHO ONpeHeNNuThb, KaKOMy MOIYJI0 COOTBETCTBYET
coboTe (y3HATH UMA K3EMIUIApPA ¥ CEPUNHHN HOMEp MOZIYJA), a TakKkKe 3aIpPOCUTH
IP-ampec Mogmyna. [na kaxzmoro cobmTusa (kKpoMe ciydasi, KOrAa CoOmTHe He
obHapyxeHo m Bo3BpameH kox #E502_ETH_SVC_EVENT_NONE) sToT ommcaTens
HeobxomuMo oceobomuTh ¢ momompl E502_EthSvcRecordFree() kak TONBKO OH CTaHET
HEHYXHHM. B mpocTefimeM ciyuae MoxHO Be3BaTh E502_EthSvcBrowseGetEvent() moxa
He OymeT oOHApyXeHO INOABIEHME HYXKHOTO YCTPOMCTBA MIM HE HCTedYeT TalMayT

Ha IOMCK ycTpoiicTBa. [lpm XenaHWyM TaKXe MOXHO KCIIOJb30BAThb IIEePUOAUYECKUH
BH30B E502_EthSvcBrowseGetEvent () myma DOCTOSHHOIO MOHUTOPHMHTA yCTPOHCTB

B ceTu. B moboM ciydae, KOTZAa MOKMCK yCTPOMCTB 3aKOHYEH, He006XxomuMO

Br3BaTh E502_EthSvcBrowseStop(). VcTamoBUTH CBA3b C MomyineM o Qref
t_eb02_eth_svc_record_hnd ‘‘ommucaTenio ceTeBOT0 cepBHCA’® MOXHO KaK BPYYHYH IIO
nonyueHHoMy azpecy depes E502_EthSvcRecordResolveIPv4Addr(), Tak coszaTh
3anmuch 0 ycTpoiicTBe ¢ momombi E502_MakeDevRecordByEthSvc() mma mocmexmymomero
oTkpuTuA 4Yepe3 X502_OpenByDevRecord(). @section sect_ext_sync Curras
BHEWHel CHHXpOHm3anuum Monyna E16 [lna BHENHMX CHTHAJIOB CHHXPOHM3AlUU B

Monyne E16 orsemenn KoumTakTh INT m TRIG curnanbuex pasbeMoB. llpy 3TOM 3TH
CUTHAJH KOHQUIYPHUPYOTCHA HAa BBOJ, WIKM Ha BHBOJ B 33aBHCHMOCTH OT HAaCTpPOEK.
Curranm MoxeT OHTBH CHTHAJIOM CTapTa cbopa JAHHHX WM CHTHAJIOM Hadajga Iepuoza
npeobpasosarua Allll. EcTs BHOOp cpabaThBaHMA MexOy (QPOHTOM MK CIaLOM
curHana. Bubop curzHana Hadana cTapTa cbopa JaHHHEX OCYLeCTBIAETCS 4Yepes
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dyuxmuo X502_SetSyncStartMode() . Bubop curHana Hadana nepuoma Ipeobpa3oBaHus
npoumsBomuTca depes dyHkmuo X502_SetSyncMode() . Ilpm MCHONB30BAHUM BHENHUX
CUTHAQJIOB CHHXPOHW3AIMKU HE0OXOONMO NPOU3BECTH HACTpoHKy KoHTakToB INT u TRIG
yepe3 ¢yukmuo X502_SetDigInPullup(). Takxe BHyTpeHHuil curran cTapTa cbopa
IAHHBX MOXEeT OHTb BHpPaboTaH IO AHANOTOBOMY CHTHAJNY BHOPAHHOTO JIOTHMYECKOTLO
KaHaja ¥ II0 yCJOBUAM HACTpPOEHHHM depe3 dyukmuo X502_SetSyncStartMode(). Ilpm
S3TOM pPe€aJIL30BAHO HECKOJIBKO yCJIOBI/IfIZ BhIllE YPOBHSA, HUXE YPOBHHA, IIPU II€epexoze
CHU3y-BBEpX, IIpU II€pexolle CBepXy-BHU3.
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I'maBa 4

KoHcTaHTBI, TUIIBI JaHHBIX 1 (PYHKIINN
OnoOJIMoOTEeK!

4.1 KoHCTaHTBI U HepevYuncjJeHus

4.1.1 KoHCTaHTBI 1 MaKpPOONpeaeJeHns

KoucranTa 3HaueHne Onucanue

MaxcuMaJibHOE KOJIMYECTBO JIO-
X502_LTABLE_MAX_CH_CNT 256

PHYCCKHX KAaHAJIOB B TaOJIUIE

MaxcuMaJbHOEe KOJIHYIECTBO JIO-
E16_LTABLE_MAX_CH_CNT 128 FHYCCKHX KaHaJIOB B TabJIHUIE

g E16

KoanuecrBo mama3onoB 4
X502_ADC_RANGE_CNT 6 .

U3MepeHns HaIPAKeHun
E16_ADC_RANGE_CNT 4

Konmuecrso xamamor AIlll B
X502_ADC_COMM_CH_CNT 32 . .

pexkumMe ¢ obieit 3emeit

Konmuecrso wawmamos AIlIl B
X502_ADC_DIFF_CH_CNT 16

nuddepeHuaIbHOM pexKIMe

MaxkcumMasabHOe 3HaYeHUue 14
X502_LCH_AVG_SIZE_MAX 128 alnaparTHoOro ycpelHeHud 110 JIO-
T'UYeCKOMY KaHaJIy

MaxcumaJibHOe 3HAYEHUS AeJIn-

X502_ADC_FREQ_DIV_MAX (1024%1024) IS TACTOTEL AHH
MaxcumaJsibHOe 3HAYEHUd
JTeJTATEIS JACTOTHI ATIII

E16_ADC_FREQ_DIV_MAX (0x800000) Juiss - moaysass  E16 mo  orHO-

IMEeHUI0 K OINOPHOW 4YacToTe

E16 REF FREQ 48000KHZ

MaxkcuMmajabHOe 3HAYCHHE Je-
X502_DIN_FREQ_DIV_MAX (1024%1024) JUTEJS 4YaCTOTHhl CHHXPOHHOTO
nnppoBoro BBOIA
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E16_DIN_FREQ_DIV_MAX

(0x800000)

MaxkcumaJjibHOe 3HAYEHNe
JIeJINTEs]  9aCTOThl  CHUHXPOH-
HOrO T1MPOBOrO BBOAA JJIs
Momyasg K16 mo  orTHorme-
HUI0O K  OIOPHOH  4Yacrore

E16 REF FREQ 48000KHZ

E16_ADC_FREQ_DEFAULT

500000

Buauenns wactorel ATl mo
YMOJYAHUIO, HUCIOAB3YETCS B
dbyukmun X502 SetAdckFreq u
X502 CalcAdckreq2 ecnum na-
pamerp f acq =0

E16_DIN_FREQ_DEFAULT

500000

SHaveHnst YacTOTHl  1UPPO-
Boro Bxojga DIN 1o ywmou-
TAHWTO, HCIIO/TB3YeTCS B
dyHKIIIN X502 SetDinFreq
n X502 CalcDinFreq2 ecsm
napamerp f din = 0

E16_0UT_FREQ_DEFAULT

500000

Suavenus JaCTOTHI LTAII
1 1u(POBBIX  BBIXOIOB IO
YMOJTYAHUIO, HCIOJIb3YeTCs B
dbyuxmun X502 SetOutFreq
n X502 CalcOutFreq2 ecan
napamerp f dout = 0

X502_0UT_FREQ_DIV_MIN

MunuMaabHOe 3HAUYCHHAE JIeJIU-
TeJsl YaCTOThl CHHXPOHHOI'O BBI-
BOJIA

X502_0UT_FREQ_DIV_MAX

1024

MaxkcuMaJibHOE 3HAUEHHE IEJIN-
Tessl YACTOThl CHHXPOHHOI'O BBI-
BOJA

E16_0UT_FREQ_DIV_MAX

0x8000

MaxkcumanpbHOe 3HAUYEHUE TeN-
Tessl YaCTOThl CHHXPOHHOT'O BbI-
Boja st Moxaysasa K16 mo or-
HOIIEHHUIO K OIIOPHOA dYacToTe

E16 REF FREQ 48000KHZ

X502_0UT_FREQ_DIV_DEFAULT

SHaUeHWe JeUTeNd YacTOTHI
BBIBOJIA 110 YMOJYIAHUIO (KOTO-
poe TakyKe Bcerja UCIOIb3yeT-
cg B L-502 ¢ Bepcueit npommBKu

[TJINC muxke 0.5)

X502_0UT_FREQ_DIV_MIN_REF_LF

MunuMajabHOe 3HAUYCHHE JIeJIn-
TeJd 4aCTOThl CMHXPOHHOT'O BbI-
BOJIa IIpW BHENIHEH ONOpPHOHN
gacToTe HUKe X502_0UT_FREQ_
REF_LF_VAL
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X502_O0UT_FREQ_REF_LF_VAL

700000

3HaveHWe BHENIHEH  OMOPHOM
YaCTOTBI, HUZKE KOTOPOil paspe-
IIEHO YCTAHABJIUBATL 3HAYCHHE
JIeJTATEN I YacTOThI TeHepaIun
a0  X502_0UT_FREQ_DIV_MIN_
REF_LF

X502_ADC_INTERFRAME_DELAY_MAX

(Ox1FFFFF)

MakcumajibHOE 3HaYeHUe MexK-
KaapoBoit 3amepykkn st ATITT

X502_BF_CMD_DEFAULT_TOUT

500

TaiimayT mo
JUTT  BBITIOJTHEHUS KOMAaHIBI K
BlackFin

YMOJTYaHWIO

X502_ADC_SCALE_CODE_MAX

6000000

Kox ANII, coorBeTcTByOMMA
MaKCHMAJIBLHOMY SHAYECHUIO
HTKaJIbI

E16_ADC_SCALE_CODE_MAX

(0x80 * Ox7fff)

Kox AMNII, coorBeTcTByOOMMIA
MaKCUMaJIbHOMY 3HAYECHUIO

TKaJIbL

X502_DAC_SCALE_CODE_MAX

30000

Kox IIATII, coorBercTByItONmit
MaKCHMAJIbHOMY 3HAYEHHIO
IITKAJIBI

E16_DAC_SCALE_CODE_MAX

Ox7fff

X502_DEVNAME_SIZE

32

Makcumasnbuoe KOJIHIECTBO
CHMBOJIOB B CTPOKE C Ha3BaHUEM
YCTPOHCTBA

X502_SERIAL_SIZE

32

Makcumanbroe KOJINYECTRO
CHMBOJIOB B CTPOKE € CEPUITHBIM
HOMEPOM

X502_IMPLEMENTATION_SIZE

16

MaxkcumasibHOE KOJTUIECTBO
CUMBOJIOB B CTPOKE C UJIeHTHDH-
karopoM board implementation

X502_LOCATION_STR_SIZE

64

Makcumanbnoe KOJINYECTBO
CHMBOJIOB B CTPOKE C OINHCAHU-
eM HOJKJIIOUYeHU

X502_MAC_ADDR_SIZE

Pazmep  MAC-ampeca
Ethernet unrepdeiica

JJIS

X502_INSTANCE_NAME_SIZE

64

Paswmep cTpokn ¢ onucanmem K-
3eMIUIApa yCTPORCcTBa

X502_PASSWORD_SIZE

32

MaxkcumasibHbIil pa3mMep CTPOKH
C ITapoJeM Ha HACTPOUKH

X502_EXT_REF_FREQ_MAX

1500000

MaxkcumaJjibHO BO3MOYKHOE 3Ha-
YeHUEe BHEITHEH OIMOPHOU 9acTo-
ThI

E502_P1_EXT_REF_FREQ_MAX

2000000

MakcuMaJIbHO BO3MOXKHOE 3Ha-
YeHUE BHEITHEH OMOPHOU dacTo-
ol g E502-P1
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X502_FLASH_USER_SIZE

0x100000

Pasmep mnosb30BaTe/IbCKON 00-
jgactu Flash-nmamaru

X502_BF_REQ_TOUT

500

CranmapTHbIil TaiiMayT Ha BbI-
nosiHeHne 3amnpoca K BlackFin B
MC

X502_DAC_RANGE

5.

Juanazon LIAII B BoabTax

E16_DAC_RANGE

10.

X502_DAC_CH_CNT

2

Konmuecrso kanasos [TATI

X502_DOUT_LINES_CNT

16

KonanuecrBo mudpoBbIX BBHIXO-
JIOB Y MOJyJ1

X502_STREAM_IN_MSG_OVERFLOW

0x01010000

CJIOBO B IIOTOKEe, O3Ha4dalolee,
YTO IMIPOUI3ONIJIO TTEPEINOJITHECHUE

X502_DEVREC_SIGN

0x4C524543

Suadenme OISt CUTHATY-
Pl B 3alucu O YCTPOUCTBe
t_x502 devrec. [Ipusnaxk,
YTO  3aluch  JeHCTBUTETbHA
(ycranaBiauBaercst — (DYHKIHsI-
MU 10 IIOJYYEHUIO 3amnuceil o
yCTpOHCTBAX )

4.1.2 CobbITHs NONCKA CETEBBIX CEPBHUCOB

Tun: t_e502_eth_svc_event

Onucaname: Kojapl coObITHl, BO3HUKAIONINX ITPU TOUCKE CETEBBIX CEPBUCOB, BO3-
Bpaiaembie pyukimeir E502_EthSvcBrowseGetEvent ()

KoncraunTa 3uauenne | Onucanue
E502_ETH_SVC_EVENT_NONE 0 Hu ogHOro cobbiTHs HE TTPOU3OIILIO

ObHapyKeHo MOsBIEHIE HOBOTO CETEBOTO
ES502_ETH_SVC_EVENT_ADD 1

cepBuCca

OOnapyKeHo HuCYE3HOBEHUE paHee J0-
E502_ETH_SVC_EVENT_REMOVE 2

CTYIHOTO CETEBOTO CEPBUCA

N3menenne mapamerpoB panee 0OHADY-
ES502_ETH_SVC_EVENT_CHANGED 3

ZKEHHOT'O CeTeBOIo CepBUCa

4.1.3 Kozapl omubok 6mbanoTeKn

Twun: t_x502_errs

Omnucanne: Koapl omubok 0ubianorexku

KomcranTa Buauenne | Onucanue
X502_ERR_OK 0 OyHKIUA BBIIOJHEHA 6€3 omuboK
B HKIAIO IepedaH HeIelCcTBH-
X502_ERR_INVALID_HANDLE -1 q»/ UH Pea A
TEeJbHBIH OIUCATEb MOLYJIA
X502_ERR_MEMORY_ALLOC -2 Omubka BBIIEIEHNAS TAMSITH
[lonbITKa OTKPBITH YK€ OTKPBITOE
X502_ERR_ALREADY_OPENED -3 .
YCTPOHCTBO
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VeTpoiicTBO € 3aJaHHLIMU  TIApa-

X502_ERR_DEVICE_NOT_FOUND -4 “

MeTpaMH He Hail/IeHO B CHCTEMe

Hoctynm K yCTpOHCTBY 3arperneH

(Kak mpaBwjio wu3-3a TOTO, 9TO
X502_ERR_DEVICE_ACCESS_DENIED -5 . “

YCTPOUCTBO y2Ke OTKPBITO B IPYTOit

porpamMme)
X502_ERR_DEVICE_OPEN -6 OmubKka OTKPBITHS YCTPOcTBA

B HKITUIO Tlepe/IaH HeJleilCcTBHU-
X502_ERR_INVALID_POINTER -7 be UH‘ pedL A

TeJIbHBIH yKa3aTe/lb

OyHKIAA HEe MOKET OBITH BBIIOJ-
X502_ERR_STREAM_IS_RUNNING -8 HeHa IPH 3aIIYIIeHHOM MOTOKe cHOo-

pa JIaHHbIX

Omunbka 9TeHHus JAHHBIX CHHXPOH-
X502_ERR_RECV -9

HOT'O BBOJIA

Omubka 3anmucu JAHHBIX JIJIs CHH-
X502_ERR_SEND -10

XPOHHOTO BBIBOIA

[Tpou3somio mepenosHeHne BHYT-
X502_ERR_STREAM_QVERFLOW -11 pennero Oydepa 11g NOTOKA CHH-

XPOHHOTO BBOJIA

Hewnssecrnoe coobirenune B MOTOKE
X502_ERR_UNSUP_STREAM_MSG -12

CHHXPOHHOT'O BBOJIA

Omumbka co3maHud CHCTEMHOTIO
X502_ERR_MUTEX_CREATE -13

MBIOTEKCa
X502_ERR_MUTEX_INVALID_HANDLE -14 Hegepmubriit onucare/ib MbIOTEKCA

Ncreksio Bpemsi OXKUIAHUS OCBO-
X502_ERR_MUTEX_LOCK_TOUT -15

00K IEHUA MBIOTEKCA

Omubka 0cBOOOXKIEHAS MBIOTEKCA
X502_ERR_MUTEX_RELEASE -16
X502_ERR_INSUFFICIENT_SYSTEM_ 17 HenocraTrouno cucTreMHBIX pecyp-
RESOURCES COB

Jlannasi BO3MOXKHOCTD €Ille He pea-
X502_ERR_NOT_IMPLEMENTED -18

JIN30BaHA
X502_ERR_INSUFFICIENT_ARRAY_SIZE -19 Henocrarounslit pasmep maccua
X502_ERR_FPGA_REG_READ -20 Ommubka arenus: perucrpa FPGA
X502_ERR_FPGA_REG_WRITE -21 Omubka 3anucu perucrpa FPGA
X502_ERR_STREAM_IS_NOT_RUNNING -22 COop JaHHBIX YZKe OCTAHOBJIEH

Omubka  0CcBOOOXKIEHUS HUHTEP-
X502_ERR_INTERFACE_RELEASE -23 .

deiica
X502_ERR_THREAD_START -24 OrmmubKa 3amycka moToka
X502_ERR_THREAD_STOP -25 Omubka ocTaHOBa MOTOKA
X502_ERR_DEVICE_DISCONNECTED -26 VeTpoitcTBO OBLJIO OTKIIOYEHO

Hesepubiit  pasmep orTBeta Ha
X502_ERR_IOCTL_INVALID_RESP_SIZE =27 .

YHPAaBJIAIONIHI 3a1Ipoc
X502_ERR_INVALID_DEVICE -28 Hesepwwrit Tun ycrpoiicrsa

HeneficrBurenpnasgs  3ammch O
X502_ERR_INVALID_DEVICE_RECORD -29 .

ycTpoiicTBe
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Hesepwwrit onucaresb Koudurypa-

X502_ERR_INVALID_CONFIG_HANDLE -30

YU MOAYJIA

CBs3b € yCTPOICTBOM 3aKPhITA WK
X502_ERR_DEVICE_NOT_OPENED -31

He ObLjIa yCTaHOBJIEHA

JlagHasg omnepanud He JOCTYITHA
X502_ERR_INVALID_OP_FOR_IFACE -32 JIJISE TeKYIero uurepdeiica cBI3u

C YCTPOUCTBOM
X502_ERR_FPGA_NOT_LOADED -33 He 3arpyxen IIJIUC momyns
X502_ERR_INVALID_USB_ 34 Hepepnas xkouduryparmus USB-
CONFIGURATION YCTPOMUCTBA
X502_ERR_INVALID_SVC_BROWSE_ 35 HepepHuiil ommcaTelb KOHTEKCTA
HANDLE [IOUCKa YCTPOUCTB B CeTH
X502_ERR_INVALID_SVC_RECORD_ 36 HepepHbiil onmcaTesib 3alucu o
HANDLE cepBHUCe

He 3amnymena nporpamma obHapy-
X502_ERR_DNSSD_NOT_RUNNING -37 JKeHUs YCTPOUCTB B JIOKAJBLHOU ce-

T

Omubka 1pu OOpallleHuH K Mpo-
X502_ERR_DNSSD_COMMUNICATION -38 rpamme obHapyzKeHus yCTPOHCTB B

JIOKaJIbHO#A ceTu

[Tpesbitiien TaiiMayT 3anpoca mapa-
X502_ERR_SVC_RESOLVE_TIMEQUT -39 METPOB aBTOOOHAPYKEHHOTO ceTe-

BOI'O YCTPOKCTBA

Omubka B KOIUPOBKE WMEHH K-
X502_ERR_INSTANCE_NAME_ENCODING -40 .

3eMILIApa YCTPOUCTBA

DK3EeMILTAPBI MOJIY el He COBIIA 1A~
X502_ERR_INSTANCE_MISMATCH -41 or

Bo3MokHOCTD HE I0JJIepzKUBACT-
X502_ERR_NOT_SUP_BY_FIRMWARE -42 Cd TeKylIeld Bepcueil NPOIIUBKHU

YCTPOMUCTBA

Bo3moxKHOCTE He TO/IIepKUBAET-
X502_ERR_NOT_SUP_BY_DRIVER -43 s TeKyIleil Bepcueil paiiBepa

yCTPOHCTBa

[IpeBbITIIeHO  BpeMs  OKUJTAHUS
X502_ERR_OUT_CYCLE_SETUP_TOUT -44 YCTaHOBJICHUA MUKJINICCKOI'O

CHATHAJIa Ha BHIBOJ

HewusBecTuslit Ko/ 1O/epKUBae-
X502_ERR_UNKNOWN_FEATURE_CODE -45 .

MO BO3MOKHOCTH

3ajan HeBEPHBIN pa3Mep JIOrmde-
X502_ERR_INVALID_LTABLE_SIZE -102 N

CKOil TaOJIUIIHI

3ajaH HEBEPHBI HOMED JIOTHIe-
X502_ERR_INVALID_LCH_NUMBER -103

CKOT'0 KaHaJa

Hesepuo 3anano 3nadenue juara-
X502_ERR_INVALID_LCH_RANGE -104

3ona AIIII

Hesepno 3aan pexxuM m3mMepeHust
X502_ERR_INVALID_LCH_MODE -105

AJ1d JIOTHYECKOI'O KaHaJla
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Hesepno 3ajan Homep dpusndecko-

X502_ERR_INVALID_LCH_PHY_NUMBER -106 ro KaHaJa IIpu HACTPOWKE JIOTHYe-

CKOTO

Hesepro 3aman pasmep ycpemgHe-
X502_ERR_INVALID_LCH_AVG_SIZE ~107 P AL PAsMED. YEPEs

HUS JIJ18 JOTHIECKOTO KaHaIa

Hesepno 3asan ge1uTe/b 9acTOTH
X502_ERR_INVALID_ADC_FREQ_DIV -108

coopa manubix ALITT

Hesepno 3a7an gemuTe/b 9acTOTH
X502_ERR_INVALID_DIN_FREQ_DIV -109 CHHXPOHHOTO BBOJA IU(MPOBLIX JIH-

HUN

Hesepno 3a1an pexkuM paboThI MO-
X502_ERR_INVALID_MODE -110

Ay
X502_ERR_INVALID_DAC_CHANNEL -111 Hesepupiii nomep KaHaﬂaIlAIT

Hesepurbiit kom BbIOOpa OIOPHOiT
X502_ERR_INVALID_REF_FREQ -112

4aCTOThl CUHXPOHU3AIMHT

HepepHo 3amaHo 3HavYeHme MezK-
X502_ERR_INVALID_INTERFRAME_DELAY | -113 .

Ka/JIPOBOH 3aJ1epKKH

Hesepno 3agan pekuM CHHXPOHU-
X502_ERR_INVALID_SYNC_MODE -114

3aIun

Hesepno 3a/1am HoMep MOTOKa, JTaH-
X502_ERR_INVALID_STREAM_CH -115

HBIX

Hesepno 3ajian jejiuresib 4acTOThI
X502_ERR_INVALID_OUT_FREQ_DIV -116

CHHXPOHHOTO BBIBOJIA

Omubka 3axBara OLMOPHOI YacTO-
X502_ERR_REF_FREQ_NOT_LOCKED -131

Thl CHHXDOHU3AIIHT

VirpaBgdioniuii 3apoc aiiBe
X502_ERR_IOCTL_FAILD -132 DABJIAIOIH SALPOC K NPansepy

3aBepIieH ¢ onmoOKoit

Hcrek rTafimayT oxKujaHusi 3aBep-
X502_ERR_IOCTL_TIMEOQUT -133 IMeHNd BBINNOJTHEHN I YIIPaBJISIONIE-

ro 3a1poca K JApaiBepy

Ormubka momydenuns wHpoOpManm
X502_ERR_GET_INFO -134 " "

0 YCTPOMCTBe OT JApaiiBepa

3a BpeMs OXKHUIaHWSA He OBLIO CUu-
X502_ERR_DIG_IN_NOT_RDY -135 TAaHO HOBOE CJIOBO C IU(MPOBHIX JIN-

HAN

[IpurATO HETOCTATOYHO CJIOB OT
X502_ERR_RECV_INSUFFICIENT_WORDS -136

MOJTYJISI

[TompITKa BBITIOJHATH OMEPAIHIO,
X502_ERR_DAC_NOT_PRESENT -137 Tpebyromyto Haauuwme [HAIL, mpwm

ero OTCYyTCTBHH

Ilepenano HemoOCTATOYHO CJIOB B
X502_ERR_SEND_INSUFFICIENT_WORDS -138

MO/JTYJIb

He mpumnio orBera Ha epeIanHY o
X502_ERR_NO_CMD_RESPONSE -139

KOMaH/Ly

Hesepublit Homep kanasa B 0bpa-
X502_ERR_PROC_INVALID_CH_NUM -140 O6aThIBAEMOM MOTOKE CHHXPOHHOI'O

BBOJIA,
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Hesepuwrit kox nuamasona B obpa-

X502_ERR_PROC_INVALID_CH_RANGE -141 OaTbIBa€MOM IIOTOKE CHHXPOHHOI'O

BBOJIA

Banan HepepHbIil ajapec Bo Flash-
X502_ERR_FLASH_INVALID_ADDR -142

HaMSTH

Bajman HeBepHBIH pa3mep OJI0Ka
X502_ERR_FLASH_INVALID_SIZE -143 naHHeIX npu  pabore ¢ Flash-

IaMATBHIO

Hctek TaiiMayT OXHIAHHUS 3aBep-
X502_ERR_FLASH_WRITE_TOUT -144

menus 3amnucu Bo Flash-rramsrh

Wctek TaiiMayT OXHUIAHHUS 3aBep-
X502_ERR_FLASH_ERASE_TOUT -145 menns crupanug Ojoka Flash-

maMATH

Sagannas 007acTh JUIsT CTHPAHUS
X502_ERR_FLASH_SECTOR_BOUNDARY -146 Flash-namaru wapymaer rpanuily

osioka B 4 KbaiiT

He ynamoch OTKPBITH COKET JIJIs CO-
X502_ERR_SOCKET_0OPEN -147

e IMHEeHUST
X502_ERR_CONNECTION_TOUT -148 [TpeBbitieno BpeMsi TOJIKJIIOYEHU S

CoequHeHne  3aKpPBITO  JIPYTOM
X502_ERR_CONNECTION_CLOSED_BY_DEV | -149 .

YCTPORCTBOM

He ynanock ycranHoBuTH 3a/1aHHBIHT
X502_ERR_SOCKET_SET_BUF_SIZE -150

pasmep Oydepa cokera

Coennnaenne st Tepegadnd  JaH-
X502_ERR_NO_DATA_CONNECTION ~151 8 . PEAATHL A

HBIX HE YCTAHOBJICHO

He ynaiock oK aaTbest cooOIIeHM st
X502_ERR_NO_STREAM_END_MSG ~152 YA AOTEA =

0 3aBEpIICHUU ITOTOKA

oejimHeHne ObLJIO COPOIIEHO -

X502_ERR_CONNECTION_RESET ~153 Coen ) P ApY

roif CTOPOHOIA

He ynamocp mHaliTH XOCT ¢ yKa3aH-
X502_ERR_HOST_UNREACHABLE -154

HBIM aJIPecoM

Ommbka  ycranoiuenus TCP-
X502_ERR_TCP_CONNECTION_ERROR -155

COeIMHEHUS

He ymamock oTKpwHITH ailn mpo-
X502_ERR_LDR_FILE_OPEN ~180 YA TKPRITE. P

muBku BlackFin

Omubka yrenus u3 ¢aJa MpoIIuB-
X502_ERR_LDR_FILE_READ -181 .

ku BlackFin

Hesepnruiit dpopmar daiina mpo-
X502_ERR_LDR_FILE_FORMAT ~182 P dopuar P

muBku BlackFin

Ucnons3ywoTes BO3MOYKHOCTD

LDR-daiina, HemocTymHBIE IpH
X502_ERR_LDR_FILE_UNSUP_FEATURE -183 .

zanmucu npomuku  BlackFin  no

HDMA
X502_ERR_LDR_FILE_UNSUP_STARTUP_ 184 Hesepuuiit craproBbiii ajipec mnpo-

ADDR

rpamMbl B nporuBke BlackFin
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Uctek TaiiMayT BBINIOJTHEHUS 3a-

X502_ERR_BF_REQ_TIMEOUT -185 npoca Ha qTeHHH/3aHHCb maMaTHu
BlackFin
Komanma ama BlackFin Bce eme
X502_ERR_BF_CMD_IN_PROGRESS -186 HaXOJIUTCS B IIpolecce oOpaboOTKu

Uctexno BpeMd BBIIOJTHEHU S
X502_ERR_BF_CMD_TIMEQUT -187 YIPaBALIOMIEH KOMaHJbl HIPOIEC-
copom BlackFin

Bossparieno HejpocTtaTodHO JIaH-

X502_ERR_BF_CMD_RETURN_INSUF_DATA | -188 HBIX B OTBET Ha KOMaHIy K
BlackFin
Nctek rtaiimayT OXKHUIAHUS TOTOB-
X502_ERR_BF_LOAD_RDY_TOUT -189 Hoctu uporeccopa BlackFin k 3a-

IMAUCH IIPOUINBKH

IlonbITKa BBIIOJIHUTE OIEPAIUIO
JJid KOTOPOMl HYKeH CHUTHAJIbHBIN

X502_ERR_BF_NOT_PRESENT -190
MpOIECCOP TPU OTCYTCTBUM CHUT-
HAJIBHOT'O IIPOTIECCOPA B MOJLYJIE
Hesepubiit ajipec namsaru BlackFin
X502_ERR_BF_INVALID_ADDR -191 npu 3anucu uin areann 1o HDMA

Hesepublit pazmep gaHHBIX, Tepe-
X502_ERR_BF_INVALID_CMD_DATA_SIZE | -192 JaBaeMbIX C yIpaBJdIoleil Koman-
noit B BlackFin

4.1.4 MHWurepdeiic coeguHEHNA C MOIYJIEM

Twum: t_x502_iface

Onucanme: Nurepdeiic coeuuenus ¢ MoLyaem

KoncranTa 3uauyenue | Onucanue

X502_IFACE_UNKNOWN | O Hewussecrubiit unrepdeiic

X502_IFACE_USB 1 VerpoiictBo nmoakodeno nmo USB

%502 TFACE ETH 5 YerpoitictBo  noaksodeno 1mo  Ethernet  wepes
- - TCP/IP

X502_IFACE_PCI 3 Yerpoiicrso mozakodeno mo PCI/PCle

4.1.5 dPuaaru, ynpapJIdiONie MONCKOM MPUCYTCTBYIONIUX MOYyJIe

Tumn: t_x502_getdevs_flags
Onucanme: Puraru, yupapigioniue IOUCKOM IPUCYTCTBYIOIIUX MOJLYJIei
KoncranTa 3uauvenune | Onucanue
[Ipu3znak, 4YTO HYXKHO BEPHYTDH
X502_GETDEVS_FLAGS_ONLY_NOT_ 1 CepuiiHble HOMEpa TOJbKO TexX
OPENED YCTPOMCTB, KOTOpbIE elle He OT-
KPBITHI
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4.1.6 Dgarm aj1d ynpaBjaeHUd MUPPOBBIMU BBIXOIaMU

Tun: t_x502_digout_word_flags

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

Koncranra 3uauenue | Onucanmne

Bampenienne (MepeBoj B TPeTbe COCTOSHHUE)

X502_DIGOUT_WORD_DIS_H | 0x00020000 N
cTapIreil TOJOBUHBI H(POBBIX BBHIXOIOB

Banpernienue MJIAJIIEH TOJOBUHBI ITH(MPOBBIX
BBIXO/IOB

X502_DIGOUT_WORD_DIS_L | 0x00010000

Hna vonyna E16 momaepkuBaeTcs TOJIBKO

E16_DIGOUT_WORD_DIS 0x00030000
HOJTHOE 3allpelienne nudpPoBbIX BBIXOJI0B

4.1.7 KoHcTaHTBI AJ19 BBIOOpPA OIIOPHOII 9aCTOTHI

Twum: t_x502_ref_freq

Onucanme: KoHcTanThl 17151 BRIOOpa OIMOPHON Y9aCTOTHI
Koncraura 3nauenne | Onucanme
E16_REF_FREQ_48000KHZ 48000000 YHacrora 48MI't nisa E16
X502_REF_FREQ_2000KHZ | 2000000 Yacrora 2MT 1
X502_REF_FREQ_1500KHZ | 1500000 Yacrora 1.5MT1

4.1.8 moada io_mode B peructpe io_hard

Twum: t_x502_io_mode

Onucanme: noss io_mode B peructpe io _hard

Koncraura 3Hauenne | Onucanne
X502_MODE_REF_FREQ_2000 0 Yacrora 2MI't
X502_MODE_REF_FREQ_1500 2 YHacrora 1.5MI'g
E16_MODE_REF_FREQ_48000 3 YHacrora 48MTI'tt nia E16

4.1.9 JImnama3zoubl n3MepeHud aida KaHajga AIIII

Tun: t_x502_adc_range

Onucanmne: /Inanazonsr nuamepenus s kanaga AT

Koncranta 3uauenue | Onucanue

X502_ADC_RANGE_10 Hwnanason +/-10V

X502_ADC_RANGE_5 Hwuanazon +/-5V

X502_ADC_RANGE_2 Muanazon +/-2V

X502_ADC_RANGE_1 JMuanason +/-1V

X502_ADC_RANGE_05 Huanazon +/-0.5V

QbW+~ O

X502_ADC_RANGE_02 Huanazon +/-0.2V

57



4.1.10 JIwmana3zonbl uamepenus ajsa KaHaaa AIIII E16

Tumn: t_el6_adc_range

Onucanme: /lnanazonsr u3mepenns aig KaHaga ALl E16

Koucraura

3HaueHue

Onucanue

E16_ADC_RANGE_10000 | O

Huanazon +/-10V

E16_ADC_RANGE_2500

Huanazon +/-2.5V

Huanazon +/-0.625V

1
E16_ADC_RANGE_625 2
E16_ADC_RANGE_156 3

Huanazon +/-0.156V

4.1.11 Pexum u3mMepeHus AJid JIOTUIECKOTO KaHAJIa

Twumn: t_x502_1ch_mode

Onucaume: Pexxum usMepenud AJid JIOTHIeCKOro KaHaJaia

Koucraura 3HauyeHune

Onucanue

X502_LCH_MODE_COMM | O
JIn

N3mepenne HanpszkeHus OTHOCATEIBHO 001IIeit 3eM-

X502_LCH_MODE_DIFF | 1

Jnddepennuaibuoe nu3MepeHne HalpPIKeHUs

X502_LCH_MODE_ZERO | 2

Nsmepenune cobCTBEHHOTO HYJIS

4.1.12 PexXuMbl CHHXPOHU3AIUN

Tun: t_x502_sync_mode

Omnucaume: Pexxumbl 3alaHud UCTOYHUKaA
HavdaJla CAHXPOHHOI'O BBOJda-BbIBOJAA

JaCTOTbl CHHXPOHHU3AIlUKW U IIPpHU3HaAKa

Koncranra 3HaueHue

Onucanne

X502_SYNC_INTERNAL 0

BuyTrpennwnit curaan

X502_SYNC_EXTERNAL_MASTER 1

OT BHEIIHEro MacTepa Mo pa3zbeMy MezKMOo-
JIYJIBHOW CUHXPOHU3AIIUN

X502_SYNC_DI_SYN1_RISE 2 [Io dporTy currama DI SYN1
X502_SYNC_DI_SYN1_FALL 3 llo cmamy curamana DI SYN1
X502_SYNC_DI_SYN2_RISE 6 TTo dbporry currana DI SYN2
X502_SYNC_DI_SYN2_FALL 7 rk)Cnaﬂy’CHFHaﬂa]DL_S\qVQ
Tosbko ana  E16! Baxwao upaBmib-
HO ycraHoBuThb  Hampasmenume TRIG
E16 SYNC TRIG RISE 9 wm INT wa Bxog cuaruem duara
- - - E16 MODE TRIG OUTPUT nn
E16  MODE INT OUTPUT Ilo dponty
curunasia TRIG
E16_SYNC_TRIG_FALL 3 [lo cnamy curanana TRIG
E16_SYNC_INT_RISE 6 [Io ¢dponuty curnana INT
E16_SYNC_INT_FALL 7 [TIo cmaay curnama INT

E16_SYNC_ADC_ABOVE_LEVEL 8

AmnajioroBast CHHXPOHU3AIMS CTAPTA, TOIb-
Ko Jiuigd E16 Beimme ypoBHS

E16_SYNC_ADC_BELOW_LEVEL 9

Hwuzxke yposus

E16_SYNC_ADC_EDGE_RISE 10

[Io mepexony cursana CHU3Y BBEPX
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| E16_SYNC_ADC_EDGE_FALL | 11 | Tlo nepexoy cHrHAA CBEPXY BHN3

4.1.13 Pjaru, ynpapadmoIiie o0padoTKOl NPUHATHIX JaHHBIX

Tun: t_x502_proc_flags

Onucanwme: @iaru, yupasisionime 00pabOTKON TPUHATHIX JTaHHBIX

KoucranTa 3uauenme | Onucanume

[Ipu3nak, 9T0 HYXKHO ITPeodPa3oBaTh
suadenust ALl B BobTHl

[Ipu3nak, 9T0 He HY:KHO IPOBEPSITH
COBIAJIEHIE HOMEPOB KaHAJIOB B IIPH-
HATHIX JAHHBIX C KaHAJAMH U3 JIOTH-
X502_PROC_FLAGS_DONT_CHECK_CH 0x00010000 | yeckoit Tabaunbl. MoxkeT HCITOIB30-
BaThCs IIPH HECTAHIAPTHON HPOIITUBKE
BlackFin nmpu nepenate B [IK He Bcex
JIAHHBIX.

X502_PROC_FLAGS_VOLT 0x00000001

4.1.14 ®Pjaru ajig 0603HAYEHNsS CHHXPOHHBIX IMOTOKOB JAHHBIX

Tumn: t_x502_streams
Onucanme: Gaaru 1ns 0603HAYEHNST CHHXPOHHBIX IOTOKOB JAHHBIX

KoncranTa 3uaveHue Onucanume
X502_STREAM_ADC 0x01 [Torok pamaeix or AIIII
X502_STREAM_DIN 0x02 [Torok maHHBIX ¢ MUPPOBHIX BXOI0B
X502_STREAM_DAC1 0x10 [Torok mamubrx epsoro kanasaa [TATI
X502_STREAM_DAC2 0x20 [Torok mamubix Broporo kanaja [TATI
X502_STREAM_DOUT 0x40 [ToTok maHHBIX HA HUGPOBHIE BHIBOIbI
X502_STREAM_ADC | O6benunenue Beex pJaaros, 0603HaYAIO-
X502_STREAM_ALL_IN
X502_STREAM_DIN IIUX NOTOKHU JIAHHLIX Ha BBOJI
X502_STREAM_DAC1 |
O6benuHenue Beex paaros, 0603HAUAIO-
X502_STREAM_ALL_QUT | X502_STREAM_DAC2 |
IUX OTOKK JAHHBIX HA BBIBO/I
X502_STREAM_DOUT

4.1.15 KoHcTaHTbI, ONpeaesdioiie TUM NepeaaBaeMoro OTcYeTa u3
ITK B momynpb

Twum: t_x502_stream_out_wrd_type
Onucanme: KoHcTaHThl, ompejesionie TUIl epegaBaeMoro orcdera us3 1K B

MOJIY.Ib
Koncranra 3uauenue | Onucanue
X502_STREAM_OUT_WORD_TYPE_DOUT 0x0 Hudposoit BeIBOI

X502_STREAM_QUT_WORD_TYPE_DAC1 | 0x40000000 | Kos st 1-ro xamasa [IATI
X502_STREAM_QUT_WORD_TYPE_DAC2 | 0x80000000 | Kox misa 2-ro kanama [TATI
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4.1.16 Pexxum paboTbl MOIYJIs

Twumn: t_x502_mode

Onucanme: Pexxum paboThl MOy

Koucraura 3uauvenue | Onucanue

Bce orokn manubrx nepenaworcs depesd [IJINC munysa

X502_MODE_FPGA 0 . .
curnabublii nporeccop BlackFin

Bce moroku AAHHBIX IIepeaaroTcd 4depes CUTHAJIbHBII

X502_MODE_DSP 1 MPOIECCOP, KOTOPBIiT JTOJIZKEH OBITH 3arpyKeH MPOITHB-
KOM 17151 00pabOTKU STUX IOTOKOB
X502_MODE_DEBUG | 2 Ot1naI09HbII pezKuM

4.1.17 Homepa kanajioB ITAII

Twun: t_x502_dac_ch

Omnucannme: Homep kanasnos ATl qnga ykazanus B X502_AsyncOutDac ()

Koucrauta 3unauvenue | Onucanue

X502_DAC_CH1 | 0 [Tepsorit kanaa LTATL

X502_DAC_CH2 | 1 Bropoit kanas LHAII

4.1.18 PJjarm, ucrojibdyemMbie IIpu BbIBoAe JaHHBbIX Ha ITATI

Tumn: t_x502_dacout_flags

Onucanme:  @yarn,  KOMOHHAIMIO  KOTOPBIX  MOXKHO  II€peJaTrb B
X502_AsyncOutDac() mmm X502_PrepareData(), 4ToOBI ONpeneuTh IelCTBUS,
KOTOPBIE JTOJIZKHBI BBIIOJHHUTH 3TH (DYHKIHWE C MEepPeJAHHBIM 3HAYEHHEM Mepes
BbIBOZIOM ux Ha [TATl

Koncranra 3unauenue | Onucanue

YKa3bIBaeT, YTO 3HadYeHHe 3aJaHo B BoJbrax m
HpI/I BbIBO/JEC €r'o Hy}KHO HepeBeCTI/I €I'0 B KOJbI

X502_DAC_FLAGS_VOLT 00001 ITATI. Eciiu dyrar He yka3aH, TO CIUTACTCS, ITO
3HaYEeHNe U3HAYAJIHHO B KOJTAX
VKa3blBaeT, 9TO0 HYZKHO NPUMEHUTH KaJIubpo-
X502_DAC_FLAGS_CALIBR | 0x0002 BOYHBIE KOIDMUINEHTHI TIepe/i BHIBOJIOM 3HaUe-

Hug Ha LTAIIL

4.1.19 Howmepa KaHaJIOB AJId Iepeadu IMOTOKOB JaHHBIX

Twumn: t_x502_stream_ch

Onucanme: Homepa kKaHaJIOB /11 Tlepeadn MOTOKOB JTAHHBIX

KoncTranTa 3unauvenne | Onucanue
X502_STREAM_CH_IN 0 OO0mwit KaHa/1 Ha BBO/I
X502_STREAM_CH_OUT | 1 O6muit KaHaI Ha BBIBOJ
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4.1.20 IImdposbie MuHNN, HA KOTOPHIX MOXKHO BKJIIOYUTH IO/ITATHU-
BaOIIye Pe3nCTOPbI

Twun: t_x502_pullups
Onucanme: Oaru, onpejendmoiine Ha KaknX MU(MPOBLIX BXO/aX J0JKHBI ObITH
BKJIIOUEHBI MOATATHBAIONINE PE3UCTOPHI. I pasHbIX MOIysIeil JOCTYIHBI pa3HbIe
HabOpbI JIaros.
KoucraunTa 3unauenue | Onucanume
X502_PULLUPS_DI_H 001 Crapirast 1o0BHHA IHMPOBBHIX BXOI0B
(Tombko guta L502)
X502 PULLUPS_DT L 0%02 Maammast mosoBruHA IMHQPOBBIX BXOI0B
(tombko guia L502)
X502_PULLUPS_DI_SYN1 0x04 JInana SYN1
X502_PULLUPS_DI_SYN2 0x08 JInauna SYN2
IMoarsizkka K O JIMHEE MEXKMOYJIBHOM
X502_PULLDOWN_CONV_IN 0x10 cuaxponnzaiun CONV _IN (toapko mis
E502)
IMoarstzkka K 0 JIMHEE MeXKMOLYJIHHOM
X502_PULLDOWN_START_IN 0x20 cuaxponnsaiuu START IN (tosbko mis
E502)
E16._MODE_TRIC_QUTPUT 0504 E16: llepexsoyenne TRIG na BBIXOH,
HHaYe BXOJ
E16: [lepexkatouenne INT na BBIXOM, MHA-
E16_MODE_INT_OUTPUT 0x08
Ye BXOJ
E16: Curman START na Beixome TRIG,
E16_MODE_TRIG_START_QUTPUT | 0x10 unade CONV (TRIG mosmken 6bITH BKITIO-
9eH Ha BBIXO/I)
E16: Curmanx START na seixome INT,
E16_MODE_INT_START_QUTPUT 0x20 unade CONV (INT goszken ObITh BKIIIO-
9eH Ha BBIXO/I)
E16_MODE_RELAY_ON 0x40 E16: Bkaounts pelie

4.1.21 Pjaru, onpeesidoNie HAJUUNE ONITAI B MO/IyJie 1 HAaJIUIUe
HEOOXOMMbIX TTapaMeTpPOB

Tumn: t_x502_dev_flags
Omnncanne: Quaru, onpeesndiomuye HaJIXIAe ONIUNR B MOLyJIe U HaJIn4dde HeoOXo-
JIUMBIX ITapaMeTpOB

KomcranTa Suauenne | Onucanme

[IpusHnak HAJIUYNS IBYXKAHATIBHO-
X502_DEVFLAGS_DAC_PRESENT 0x00000001

ro kanajabHoro IIATI

[IpusHak HaJM4YMA TaTbBaHOPA3-
X502_DEVFLAGS_GAL_PRESENT 0x00000002

BSI3KHI

[IpusHak HaIXIHSI CUTHAJIBHOIO
X502_DEVFLAGS_BF_PRESENT 0x00000004 .

uporneccopa BlackFin
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X502_DEVFLAGS_PROC_TYPE

0x00000038

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

3a TUn
IPOIECCO-
(0 — ADSP-

X502_DEVFLAGS_DAC_TYPE

0x000000CO

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

X502_DEVFLAGS_IFACE_SUPPORT_USB

0x00000100

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

X502_DEVFLAGS_IFACE_SUPPORT_ETH

0x00000200

[Tpusnak, 9T0 ycTpoiicTBO MO AEP-
kuBaeT Ethernet

X502_DEVFLAGS_IFACE_SUPPORT_PCI

0x00000400

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

X502_DEVFLAGS_INDUSTRIAL

0x00008000

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

X502_DEVFLAGS_FLASH_DATA_VALID

0x00010000

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

X502_DEVFLAGS_FLASH_ADC_CALIBR_
VALID

0x00020000

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

AT

X502_DEVFLAGS_FLASH_DAC_CALIBR_
VALID

0x00040000

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

TIATI

X502_DEVFLAGS_FPGA_LOADED

0x00800000

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

X502_DEVFLAGS_DEVREC_OPENED

0x01000000

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

X502_DEVFLAGS_FPGA_AWAITING_GD32

0x02000000

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

X502_DEVFLAGS_GD_PRESENT

0x02000000

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

Twum: t_x502_location_type

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

t_x502_devrec

Koncranta 3uavyenue | Onucanue

B 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

63




4.1.23 ®dDjaru ajiga pexxkuMa MUKJINIECKOTO BbIBOIA

Tumn: t_x502_out_cycle_flags

X502_0utCycleStop()

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

Koucraunra

3HaueHue

Onucanne

X502_0UT_CYCLE_FLAGS_FORCE

0x01

@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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4.1.24 JlomoJITHUTEJIbHBIE BO3MOYXKHOCTHU MOIYJId

Tun: t_x502_features

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

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()

4.1.25 ®Pjarm COCTOSHUA JIJid CHHXPOHHOTO BBIBOIA

Tun: t_x502_out_status_flags

Omnucaune: Purarn coCTOTHAA JJIgd CHHXPOHHOI'O BBIBO/JA

Koucraunra

3unauenue | Onucanue

X502_0UT_STATUS_FLAG_BUF_IS_EMPTY | 0x01

@Djar yka3bIBaeT, YTO B HACTOSIIEE
BpeMs Oydep B MojyJsie Ha Iepeia-
qy IyCT

EMPTY

X502_0UT_STATUS_FLAG_BUF_WAS_

0x02

@jar ykasplBaeT, 9TO OBLIO OIY-
crorrenue Oydepa Ha BBIBOI C Ha-
JaJia CTapra CHHXPOHHOTO BBOJIA-
BBIBOJIA U/ C MOMEHTA MTOCJIeTHETO
4TEeHNs CTaTyca ¢ MOMOIIbI0 X502 _
OutGetStatusFlags() (B 3aBucH-
MOCTH OT TOTO, 9TO OBLIO TOCTEe-
HUM )

4.2 Tunbl faHHBIX

4.2.1 3amnumch 0 ycTpoOiCcTBe

Twun: t_x502_devrec

Onucanme: CTpyKTypa, ONUCHIBAIONIAS YCTPOUCTBO, MO KOTOPO# ¢ HUM MOYKHO YCTa-

HOBUTHL COeINHEHUE

ITone Tun Onucanue moJjis
IIpusnak  jeficTBUTENBHON  CTPYK-
Typbl. Ecim 3ammch neiicTBUTEIbHA

sign uint32_t (cooTBETCTBYET KAKOMY-JH0O yCTPOTi-
CTBY), TO JOJKEH OBITb  paBeH
X502_DEVREC_SIGN)

devname char [X502_DEVNAME_SIZE] Hazsanue ycrpoiictsa

serial char [X502_SERIAL_SIZE] Cepuiiablit HOMED
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char [X502_LOCATION_STR_

location STZE] Omnucanne mogKI0OYeHUs (€CTH €CTh)
. Ouaru u3 t_x502_dev_flags, omuchi-
flags uint32_t - . T &%
BaIOIIIe YCTPORCTBO
. . HNurepdeiic, mo koTopoMy HOIKIIOUE-
iface uint8_t pepeiic, POMY IO

HO YCTPOHCTBO

location_type| uint8_t

Omnpejiesiger, 9T0 UMEHHO COXPAHEHO
B nose location (0gHO 3HAUeHHE U3
t_x502_location_type)

res char [122] Pesepn

Henpospaunslit ykaszareab Ha CTPYK-
. . T C JOIOJHUTEJbHOU HHEMOPMAa-
internal t_xb02_devrec_inptr * ypy A bop

nueit, HeoOXOAUMOMN It OTKPBITHS
YCTPOHCTBA

4.2.2 KanunbpoBouHbie KO3(dDUITMEHTHI ANAIIaA30HA.

Twun: t_x502_cbr_coef

Onucanme: CTPYKTypa COAEP:KUT KAIUOPOBOUHBIE 3HAUECHUS CMEIEHUsT Hy/Is1 1 KO-
dumpmenTa mraabl aas ogaoro guanaszona ALl win [TATI. Pesyabrupyioinee 3HaueHne
AIIT Beramcasercs xak (val - offs) * k, rae val - neorkanubposamnoe 3nadenue

ITose Twun Onucanue moJsda
offs double CMeIleHue HyJIst
k double K03(pDULIMEHT IIKAJIBI

4.2.3 KanubpoBounbie KO3 PUIIMEHTHI MOIYJIA

Twun: t_x502_cbr

HCTIONB3YI0TC MoysteM L-502/E-502

Onucanme: CTpyKTypa, cojepzKaliasd Bce KaauOpoBOUHBIE KOIDDUIUEHTHI, KOTOPHIE

Ilouse Tun

Onucanue moag

t_xb502_cbr_coef

adc
[X502_ADC_RANGE_CNT]

Kanu6posounsie ko3ddurmentsr AL

resi uint32_t [64]

Peszepn

t_x502_cbr_coef

dac
[X502_DAC_CH_CNT]

Kanubposounsie ko3ddurumentsr 1AL

res?2 uint32_t [20]

Pezepn
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4.2.4 Wuadopmarusi o momyse L-502/E-502.

Twun: t_x502_info

Onucanne: CTpyKrypa, cojepzKaiias MOoCTOsHHYI0 uHbopMamust o Moayie L-502/E-
502, koTOpas KaK MPaBUJIO HE U3MEHSIETCS 110CJe OTKPBHITHS

Ilome Twun Onucanme moJis
name char Haspanue ycrpoiicrsa (“L502” wau

[X502_DEVNAME_SIZE] “E502” nmm “E16”)

serial char [X502_SERIAL_SIZE] | Cepuiinbiii nomep
@naru u3 t_x502_dev_flags, onucol-
devflags uint32_t BaKOINE HAJIUYUE B MOJYJIE Olpele-

JEHHBIX OTIui

Bepcust IIJINC (crapmmii 6aiit - ma-

fpga_ver uintl6_t N
JKODHasi, MJIQJIIIUIT - MUHODHAS )
. Bepcus 11IJIMC, yupapasmommero aHa-
plda_ver uint8_t P . > YIP m
JIOTOBOH 4acThIO
board_rev uint8_t PeBusuga miarTer
Bepcust  npomuBKEM  KOHTpOJLIEpaA
mcu_firmware_ver| uint32_t Cortex-M4. JleiicrBuTeIbHA TOJIBKO
Jst Moyt E-502
, ) Pasmep Buemmneii flash-namsaru B 0aii-
flash_size uint32_t p
Tax
0t8 & BaBoackoit MAC-aapec — neiicTBu-
ul
factory_mac - TEJICH TOJIBKO JAd YCTPOWCTB ¢
[X502_MAC_ADDR_SIZE] “
Ethernet-unrepdeiicom
res uint8_t [106] Pezepn

3aBojickue KaanOpPOBOUYHBIE KOIDDU-

2
cbr t_x502_cbr nnenthl (n3 Flash-namsitn)

4.2.5 Omnwucareap KoH(pUryparmum ceTreBoro mHrepgeiica

Tun: t_eb02_eth_config_hnd

Onucanme: Henpo3padnblii ykasarTelb Ha CTPYKTYPY, COJEPXKAIIYIO ITapaMeTpbl KOH-
durypanuu cereBoro narepdeiica momayaa E-502. [lonbp3oBaTeabekoit mporpaMme He JI0-
CTYIHBI TIOJIsI CTPYKTYPBI HAIPAMY 0, & TOJIBKO depe3 pyHkinn oudbsmoreku. Onucaresinb
koHUTypamun coszfaercda ¢ nomomipio E502_EthConfigCreate() m B KoHIE pabOTHI
ocBobokTaeTcsd ¢ nomornipio E502_EthConfigFree (). Kak mpaBmyio Bce HacTpoilKn He
JIOJIZKHBI 3aI0JHATHCS M0JIb30BaTe/IeM BPYUYHYIO, OOBIYHO CIIEpBa OHH CUHTLIBAIOTCS M3
ycrpoiictBa ¢ nomombio E502_EthConfigRead (), mocsre 4ero 4acTh HACTPOEK MOYKHO
U3MEHUTh U COXPAHUTH B MOJyJib depe3 E602_EthConfigWrite ()

4.2.6 Omnmcarejib KOHTEKCTa IONCKa yCTPOWCTB B CeTHU

Tun: t_eb02_eth_svc_browse_hnd

Omnucanme: YKazare/b Ha HEMPO3PAYHYIO CTPYKTYPY € HHbOpMaImeir 0 COCTOSTHUH
TEKYIIero ceaHca Moucka ycrpoiicts B cetu. Co3maercst Mpu Havase MOUCKA BBI30BOM
E502_EthSvcBrowseStart () u yamuroxkaercs ¢ momoribio E502_EthSvcBrowseStop ()
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4.2.7 Omnwucarejib CETEBOI0 CEPBUCA

Twun: t_eb02_eth_svc_record_hnd

Onucanme: YKasaTeab Ha HEMPO3PAYHYIO CTPYKTYpy ¢ wmHMOpMAaIueit o cepBuce
B CeTH, COOTBETCTBYIONEM omHoMy Moayiio E-502. Vcnoab3yercs mpu aBTOMaTHYe-
CKOM OOHApPYyzKEeHHHM YCTPOUCTB B JOKaabHON ceru. Co3maercd Npu BbI3oBe E502_
EthSvcBrowseGetEvent () u yamuroxkaercs ¢ momoribio E502_EthSvcRecordFree ()

4.2.8 BuyTrpennsasa nHdopMaliis 3aIIMCU O yCTPOMCTBE

Tun: t_x502_devrec_inptr

Onucanume: Hempospaunast cTpykTypa ¢ wuHdopmanmeii, JT0CTATOYHON s yCTa-
HOBJICHHSI € HHM CBSI3M. 3aBHCUT OT THIA yCTpoiicTBa, mHTepdeiica MOAK/II09e-
HUSL M He JOCTYIHA IO0JIb30BATE/NI0 HANPAMYI, a MCIOJb3yeTcst OuOJNOTEKON B
X502_0OpenByDevRecord ()

4.2.9 Omnmcarejib MOLYJId

Twum: t_x502_hnd

Onucanme: Henpospadnblii ykasaregb Ha CTPYKTYPY, COAEPKAILYI0 HHMOOPMAIUIO O
HACTPOMKaxX MOJIYJ/Id U TEKyIIeM coejunenun ¢ HuM. [loib30BaTe/IbCKOI TporpaMMe He
JIOCTYIIHBI IOJId CTPYKTYPBI HAIPAMYIO, a TOJIbKO 4epe3 pyHkiun oubanoreku. OyHk-
MK YIIPABJIEHUsS MOJYJIeM IPUHUMAIOT OMUCATEIb MOV CBOUM IIEPBBIM HapaMeTPOM.
Onmcaresb MOJYJIA co3aeTcs ¢ moMolnbio X502_Create () u B KOHIIE pabOTHI 0OCBOOOK-
naercd ¢ nomoIbio X502_Free().

4.2.10 Cnomucok cepuiiHbIII HOMEPOB

Twun: t_x502_serial_list
Onucanwme: Tun ompejensieT MacCUB CEPUUHBIX HOMEPOB JJIsi KOJHUYIECTBA MOJIYJIe,
OIIpe/IeJISIeMOr0 Ha dratie padboThl HPOIPAMMBI.

4.3 PyHKOUU

4.3.1 ®OyHKONHU JJId CO3JaHNUSA U OCBODOXKJIEHUS OITUCATEJISI MOy

4.3.1.1 Cozaanue onucaTeJad MOIYJIs

®opmart: t_x502_hnd X502_Create (void)
Onucanwme:

Cosmanne onncaresiss MOIYJsI, I MOCaeayIomeil paboTer ¢ moayaem E-502 wan L-502.
B ciygae ycmenrHoro BeleIeHASA MAMATH HHATAATA3APYET MO ONTICcaTe N d 3HAYeHUAMI
0 YMOJTYaHUTO.
Bo3zspamiaemoe 3HaueHUe:
NULL B cayvae onmmubKu, WHaUe - OMUCATETh MO
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4.3.1.2 OcBobOXKaeHUE ONUCATEIA MOIYJII

®opmar: int32_t X502_Free (t_x502_hnd hnd)
Onucanue:

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

ITapameTpsr:
hnd — Omnmucarens ycrpoiicTa

Bo3Bpariaemoe 3HaYeHUE:
Kon omubku

4.3.2 OPyHKNIUU JJ9 OTKPBITUSA 1 IMTOJIydYeHusds MHPOPMAINUN O MO/LYJIE

4.3.2.1 Tlosnyuenme cnucka cepuiiabix HOMepoB moxayJieit L-502.

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

QyHKIM BO3BPAIIAET CIIMCOK HOMEPOB BCex Haitjienubix MojyJieir L-502, nezaBucumo
OT TOT'0, OTKPBITHI OHU Ceff4ac uju HeT.

Ecau Hy»KeH CIHCOK TOJBKO TeX MOJYJel, KOTOpble He OTKPBITHI (TO €CTh TOJBKO
TeX, ¢ KOTOPBIMH MOZXKHO YCTAHOBUTH COEJMHEHHE), TO JJisi STOTO0 MOYKHO TepejiaTh B
dyuxiuio ¢aar X502_GETDEVS_FLAGS_ONLY_NOT_OPENED.

ITapamerpsr:

serials — Maccus pasmepou size*X502_SERIAL_SIZE Gaiit, B KOTOpBIi OyIyT coxpaHe-
Hbl cepuiinble HOMepa Halijienubix MojyJieir. Moxker Obitb NULL, eciu size=0, a
devent!=NULL, B caydae, ecii Hy?KHO TOJIBKO IOJYYATHb KOJUIECTBO MOIYJIEH B
cucreme.

size — Omupezenser, CKOJIbKO MAKCUMAJIbHO CEPURHBIX HOMEPOB MOZKET OBITH COXPAHEHO
B MaccuB serial. ByyT coxpaHeHbl TOJIBLKO ITepBbIe Size cepuiHbIX HoMepoB. MoxkeT
ow1Th 0, ecom serials=NULL

flags — ®uaru u3 t_x502_getdevs_flags, onpejesioniue moseenne QyHKINN.

devent — Ecan devent!=NULL, To B 1aHHyI0 mepeMeHHYIO COXPaHIeTCs 00IIee JnCJIO
Haitennprx Mogysaeit L502 (MozkeT GuITH GoJIbIIe size).

Bosspamiaemoe 3HaueHUe:
Ecim <0 - Koa omubKH, HHAYE KOJTUIECTBO COXPAHEHHBIX CEPUITHBIX HOMEPOB B MAaCCHBE
serials (Bcerma <= size)
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4.3.2.2 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.

4.3.2.3 IloaydeHmne cnucka cepuitHbIXx HOMEPOB MoayJieit E-502, moakIro9eHHbIX

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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4.3.2.4 Pab6oraer ananoruuyno E502 UsbGetSerialList, Tonbko ajs momymeii
E16.

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

4.3.2.5 OrTkpseiTue moaynas E-502, noakirouennoro no USB, no 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.

4.3.2.6 PaGoraer ananoruuno E502 OpenUsb, Tonbko aaa moayieit E16.

®opmar: int32_t E16_0penUsb (t_x502_hnd hnd, const char *serial)
Onmucaunmne:
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4.3.2.7 OTkpseitune moayisa E-502 o IP-agpecy

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

Onucanune:

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

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

ITapameTpsr:

hnd — Omnmucarensb ycTpoiicTsa.

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

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

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

Bosspamiaemoe 3HaueHne:
Kon ommbxku.

4.3.2.8 OTkpeiTue 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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4.3.2.9 3akpbITHEe COeINHEHUS C MOIYJIEM

®opmar: int32_t X502_Close (t_x502_hnd hnd)

Omnucauune:

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

ITapameTpsr:
hnd — Omnmucarenb Momys.

Bo3Bpariaemoe 3HaYeHUE:
Kon ommbxku.

4.3.2.10 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.

4.3.2.11 Ilosmydyenue madopManum 0 MOIyJie

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

Onucanune:
[Tonyuenne uadopmarn o moaysre L-502/E-502, ¢ KOTOpbIM yCTAHOBJIEHA CBSI3b.

ITapameTpsr:
hnd — Omnwucarenb MomyIs.
info — Mudopmarus o mogyse (emorpu onncanune tuna t x502  info).

Bosspamiaemoe 3HaYeHUE:
Kon ommbxku.
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4.3.3 O®DyHKOUM ajig padoThl ¢ 3anucaMu 00 ycTpoiicTBe

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

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

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

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

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

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

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

JYIIEM BBI30Be, TOJZKHBI ObIThH ClIePBa OUUIINEHBI).

ITapamerpsr:

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

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

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

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

Bozspamiaemoe 3HaueHUe:

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

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

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

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

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

flags — ®narm u3 t_x502_getdevs_flags, onpeaesdioniue NoBeeHne QyHKINAN.

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

Bosspamiaemoe 3HaYeHUE:

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

4.3.3.3 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.
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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 AcCuHXPOHHBIII BBIBOJ JIJAHHBIX HA MU(POBBLIE BHIXOBI

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

Onucanme:

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

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

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

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

ITapameTpsr:

hnd — Omnucarens Momyid.

val — Muaamrast moJIoBHHA - BBIBOJIMMOE 3HadeHue, crapiuas - dJarn u3 t_x502_
digout_word_flags. 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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4.3.5.3 AcuHXpOHHBII BBOJ 3HaUeHUll ¢ MU(PPOBLIX BXOO0B

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

Onucanue:

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

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

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

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

ITapameTpsr:

hnd — Omnwucarenb Momyss.

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

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

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

Onucanune:

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

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

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

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

ITapameTpsr:

hnd — Omnucarens Momyid.

flags — @narm u3 t_x502 proc_flags

tout — TaiimayT Ha BbIOJHEHHE (DYHKIIUA B MC

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

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

4.3.6.1 Paspemenne CHHXPOHHBIX IIOTOKOB HA BBO/J/BBIBOJ,

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

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

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

102



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.

104



4.3.6.9 OO0paborka npuudaThIX orcueToB AIIIl oT Momyns

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

Onucanune:

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

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

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

ITapameTrpsi:

hnd — Omnwucarenb Momys.

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

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

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

flags — Habop daros n3 t_x502_proc_flags

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

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

Onucanme:

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

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

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

ITapameTpsr:

hnd — Omnmucarenb Momys.

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

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

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

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

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

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

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

din _data = NULL.

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

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

Onucanune:

Oyuknug anajgorudna X502_ProcessData(), HO MO3BOJIsSIET TAKZKE BBIIEJIUTD I101H30-
BaTE/bCKHE JAHHBIE U3 MOTOKA. 110/1b30BaTE/IbCKUME JIAHHBIMI CIUTAIOTCSI BCE OTCYETHI,
koTopbie He sisitorcs ganabivu AT, narasivu g poBOro BBOA Wil COODIIEHUSIMIA.
[Tonb3oBaTENLCKIE JAHHBIE CKIAIBIBAIOTCS 0€3 n3MeHeHnii B MaccuB usr_data (ecsm oH
He paBeH HyJ0). lanHas GyHKIUS OpejHA3HAYEHA B HEPBYIO OYePeb JJIs MPOrPaM-
MHCTOB, KOTOpBIe OYJIyT HCIOIB30BATh MOIWMUINPOBAHHYIO TPOINIMBKY CUTHAJBHOTO
nponeccopa BlackFin.

ITapameTpsI:

hnd — Omuwucarenb MOmyJIst.

src — BxomHoil MaccuB 0TCYETOB, NPUHATHINA ¢ TToMOITbI0 X502_Recv ().

size — KosmuaectBo orcueros (32-OMTHBIX CJIOB) B MaCCHBE SIC.

flags — Habop daaros n3 t_x502_proc_flags.

adc data — Maccus, B koropsli Oyayr coxpamensl ganuele or ALl (cm.
X502_ProcessData()).

adc data size — cm. X502_ProcessData()

din _data — Maccus, B KOTOpHBIit Oy/IyT COXpaHEHE OTYETH ¢ CHHXPOHHOTO IMI(pPOBOTO
BBoga. Cm. X502_ProcessData().

din data size — cm. X502_ProcessData().

usr _data — Maccus, B KoTOpbI#l OyJIyT coXpaHeHBI IOJL30BaTe/lLCKUe JaHHBIE 0e3
u3MeHenus ux ¢popmara.

usr _data size — B srom mapamerpe nmepeaercs pasmep Oydepa usr_data a na BoI-
XO7Ie COXPaHIeTCs KOJUIeCTBO PeaTbHO COXPAHEHHBIX OTCYETOB MOTb30BATEThCKIX
nanabiX. Moxker 6piTh NULL Tos1BKO ecam usr_data = NULL.

Bo3zspamiaemoe 3HaueHUe:
Kox omubku.
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4.3.6.12 TloaroroBka JaHHBIX AJs BBIBOJAA B MOIYJIb

®opmat: int32_t X502_PrepareData (t_x502_hnd hnd, const double *dacl,
const double *dac2, const uint32_t *digout, uint32_t size, int32_t
flags, uint32_t *out_buf)

Onucanne:

OyHKIUA NPUHUMAET JaHHbIE U3 TPEX MACCHBOB - JIAHHBIC HA IU(POBbIE BLIXOLI,
orcueTsl iepBoro u Broporo kauaJsa [[ATl. B kagecTBe maccuBa MOKeT OBITH MEpeIaH
HYJIEBO# yKa3aTe/ b, €C/IM JAHHbIE U3 9TOI'0 KCTOYHUKA He TpedbyoTcd. Bee ucnonb3yembre
MAaCCHUBBI JIOJIZKHBI OBITH OJMHAKOBOI'O pa3Mepa U (PYHKIUS WX PABHOMEPHO IepEeMeIln-
BaeT B OOIIMi MOTOK, Ipeobpa3yst B HYKHBIH /I MOIYJsI (pbopMart.

Boixoamoii Maccup jo/zKeH Oyaer copepzkarh n¥size orcueTos, rae n - KOJIMYeCTBO
HCIOJIb3YeMBbIX BXOJAHBIX MaccuBoB (0T 1 110 3).

BHaveHns MuQPOBLIX BBIXOJIOB MPEJICTABIAIOT co00it 32-OuTHBIE Cc/I0Ba, MJtamne 16-
OUT KOTOPBIX ONPeJIeNISIOT 3HaUeHNs BBIBOJOB, a cTapiine - ¢gpuarn u3 t_x502_digout_
word_flags, KOTOpBIE MOTYT HCIOJIB30BATHCS B YACTHOCTH JIJIsl TIEPEeBOJA OTHOM (miin
06erx) U3 HOJIOBUH BBIBOJIOB B TPETHE COCTOSHHUE.

B xadectre 3uauennii [TATl moryT ncmob30BaThCa KaK KOIBI, TaK U BOJIBTHI, B 3a-
BHCUMOCTHU OT MEPEJIAaHHbIX (DJIATOB, U K BBIBOJUMBIM 3HAYEHHUSAM MOTYT OBITH TpPUMe-
HEHBbI KaJauOpoBoUYHbIe KodhduiuenTtsl. Ecin ucnonas3yiores koasl LIAIL ¢ BkaoueHHOM
KaJuOpoBKOit, To Koa X502_DAC_SCALE_CODE_MAX ompejeisieT KoJ, COOTBETCTBYIONTUM
+5V.

ITapameTpsr:

hnd — Omuwucarenb MOmyJIst.

dacl — Bxoanoit maccus orcueron mepBoro kauaaa [TATl win NULL, eciin He ncto/ib-
3yeTcs.

dac2 — Bxoxnoit maccup orcdyeToB Broporo Kanajaa IIAII min NULL, ecin He UCIIOIB-
3yeTcd.

digout — Bxoamnoit maccun co 3nadenusimu nudposbix BuiBogoB wian NULL, eciu ne
HCTIOJIB3YEeTCS.

size — Pa3mep kaxk10r0 M3 UCHOJIB3YEMBIX BXOIHBIX MAaCCHBOB.

flags — ®naru, ynpassgaioniue padboroit dpyrknun, n3 t_x502_dacout_flags.

out buf — Brixogunoit MaccuB, B KOTODBHIH OyJlyT coxpaHeHbl cOpMHUPOBAHHBIE OT-
cuersl. JlokeH GBITH pasMepa n*size (n - KOTUUYECTBO UCIOTIB3YEMbBIX BXOIHBIX
MAacCCHBOB)

Bo3spartiaemoe 3HaYeHUIE:
Kon ommubxku.
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4.3.6.13 Tloaxy4YuTh KOJUYIECTBO OTCUYETOB B Oydepe moTOKa Ha BBOJ

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

Onucanune:

QOYHKIMS BO3BPAIIAET KOJIHIECTBO OTCYETOB, KOTOPHIE ObLIN MPUHATEHL U3 MOIY/IS BO
BHYTpeHHHI Oydep 1 roToBbI 11 cauTbhiBanus ¢ moMoIbio X5602_Recv (). To ecTb eciiu B
X502_Recv () mepejarh 3HaUeHHE, KOTOPOE BepHYyJa jgaHHast GyHkius, 70 X602_Recv ()
BEpHET 3TO KOJMYECTBO JAHHBIX 0e3 oXuTaHus (Tak Kak oHH yzke B Oydepe). IIpu
pabore o Ethernet nanmas ¢yHKIHsS Bo3BpaliaeT KOPPEKTHOE 3HAYEHUE TOJIBKO I

OC Windows.

ITapameTpsr:
hnd — Omnwucarenb Momys.
rdy cnt — KosimdecTBo roToBbIX K PpHEMY OTCYETOB.

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.6.14 TIloayuwuth pa3dmep cBOOOAHOrO MecTa B 6ydepe mOTOKA HA BBIBO

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

Onucanne:

DyHKIHA BO3BPAIIAET KOJHIECTBO OTCIETOB, COOTBETCTBYIONIEE CBOOOJIHOMY MECTY B
Oydepe Ha epeaady B MOLY/Ib. DTO KOJIUIECTBO OTCIETOB TaPAHTHPOBAHHO MOYKET OBITH
nepeiano ¢ nomornibio X502_Send () 6e3 oxupanusd. /lannasg pyHKIUS He pean30BaHa
npu pabore o uaTepdeiicy Ethernet (TCP).

ITapameTrpsi:

hnd — Omnwucarenb Momys.

rdy cnt — KoamdecTBo ¢10B, KOTOPOMY COOTBETCTBYeT cBoOOJHOe MecTo B Oydepe Ha
epe ady.

Bo3spariaemoe 3HaYeHUIE:
Koxa omubkn.
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4.3.6.15 TloxyuuTh HOMEP CJIEIYIOIIETO OXKMaaeMoro Jorndeckoro kanaaa ATIIT
aJist 06paboTkm;

®opmat: int32_t X502_GetNextExpectedLchNum (t_x502_hnd hnd, uint32_t
*1ch)
Onmucaunmne:

Oyuknuss  Bo3Bpamaer Homep Jormdeckoro kanasia  Allll, koropwrit  mos-
KeH ObITh 00paboTaH TepBBIM NOpH  CJeyiomeM Bbi3oBe X502_ProcessData()/
X502_ProcessAdcData() B ciaydae, eciu IHOTOK JIaHHBIX HEIIPEPBIBEH.

[To cyTm, 9T0 HOMEDP JIOTHYECKOTO KaHaJja, CAeAYIOMN 3a JOTHIeCKIM KAHAJIOM I10-
caeanero obopaborannoro ;1o droro orcuera ALIIL. MoxkeT OBITH HCIOJB30BAHO TPH
00paboTke OJIOKOB JIAHHBIX HE KPATHBIX IIEJOMY KOJHYECTBY KaJpoB. Kciaum mnepen
X502_ProcessData() BbI3BIBATH JIAHHYIO (DYHKIUIO, TO OHA BEPHET HOMED JOTHYECKO-
ro KaHaja, coorBeTcTByomuii meppomy orcuery AIIIL, obpaboTaHHOMY ITOC/IEIYONAM
BbI30BOM X502_ProcessData().

Hanpumep, ectn ycranoBaeHo 7 JJOTHYecKUX KaHasoB, a B X502_ProcessData() me-
peJiaHo Jiuist 00pabOTKU KpaTHOe 7 KOJIMYeCTBO OTCIYETOB, TO Mocjae/yonuit Bbi3oB X502 _
GetNextExpectedLchNum() BeprHer HOMep KaHaja paBHBIA 0 (Tak Kak 06paboTaHO Iie-
JIOe YUCA0 KaJIpOB W OXKHUAAETCs CHOBA Hadalao Kajapa). Eciam B X502_ProcessData()
nepegan mMaccuB ¢ 7*n + 5 orcueramu AIIIl, To caeayomuM OXKHIAEMBIM KAHAIOM
Oyzaer Jormdeckuii kanaJa ¢ HomepoM 5 (o6pabGoranbl kanaasl 0,1,2,3.4 U3 HEMOJHOTO
Ka/IPa).

ITapameTpsr:
hnd — Omuwucarenb MOmyJIst.
Ich — Howmep sormveckoro xanasna (HaduHas ¢ HyJIs).

Bo3sspariaemoe 3HaYeHU!E:
Kon ommbxku.

4.3.6.16 Havajo moAroToBKu BbIBOAA CHHXPOHHBIX JAaHHBIX

®opmar: int32_t X502_PreloadStart (t_x502_hnd hnd)
Onucanune:

QyHKIMS JIOJKHA BBI3BIBATHCS MEPE/I HAYAJIOM IIPEI3arPy3Ku MOTOKOBBIX CHHXPOH-
HBIX JAHHBIX Ha BBIBOJ. Jlyisi HAadaja BBIIAYM CHHXPOHHBIX JAHHBIX OIHOBPEMEHHO C
HAYAJIOM CHHXPOHHOTO BBOJIA, K MOMEHTY HadaJa cOopa 9acTh JAHHBIX JOJKHA OBITH
y2Ke 3arpyzKeHa B MOJYJIb JI0 Bbi3oBa X5602_StreamsStart ().

Hannast GyHKIMA HHATHAJTAZAPYET KaHAJT OOMeHA Ha Hepenady JAHHLIX Ha BBIBOJIL.
[Tocte BBI30BA 9TOi (DYHKIINN MOYKHO 3arpy3UTh YacTh JAHHBIX HA BBIBOJ, C ITOMOIIBIO
X502_Send ().

ITapameTpsr:
hnd — Omnmucarenb Momys.

Bo3spariaemoe 3HaYeHUIE:
Kon ommbxku.
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4.3.6.17 HauaJjio 3arpy3Ku NuUKJINYECKOTO CUTHAJIA HA BHIBOJ

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

Onucanne:

[To BBI30OBY 3T0i DyHKIMY B Apaiisepe (s L502) win B maMsaTu KOHTPOJLIEPA MOLYJIsI
(murst E502) Bbimesisiercst MecTo mog, ukangeckuii 6ydep Ha BbIBOJ. [{0/KHA BHI3BIBATH-
csI TIepe;i 3arpy3Koil MUKJIMIeCKUX JTaHHBIX ¢ nmoMoIibio X502_Send ().

JI71s1 yCHEIHOTO BIMOJTHEHUsT JOJIZKeH ObITh ¢BOOOMHBI Gydep (Hcmnonb3yercs aBoii-
Has Gydepusanus) - T.e. GYHKIHs He MOXKeT ObITh BBI3BAHA CPA3Y MOCJE MPEIBIIYIIErO
X502_0utCycleSetup(). Kpome Toro ne momKeH ObLT OBITH WCIOJIB30BAH MOTOKOBBIM
BBIBOJI.

Jlng [1-502 pazmep makcuMaabHBIN pasmep Oydepa onpeaensiercs TOJIbHKO pa3MepoM,
KOTOPBIN ITO3BOJIAET BBIAEIUTH CHCTeMa Ha ypoBHe jgpaiiBepa. /Lna E-502 pasmep orpa-
HUYEH MaMAThI0O BCTPOEHHOTO KOHTpoJuiepa. [logpobHee cMOTpH B ONHMCAHUK PA3IHYINN
E-502 u L-502.

ITapameTpsr:

hnd — Omnucarenb Momys.

size - KOJH/ILIGCTBO OTCYETOB B BBIBOAUMMOM HUKJIUYICCKOM CUT'HaJI€ CYMMapPHO JJId BCEX
HCIIOJIB3YEMBIX KaHaJIOB BBIBO/A.

Bo3ssparmiaemoe 3HaYeHU!E:
Kon ommbxku.
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4.3.6.18 VYcraHOBKa paHee 3arpy>keHHOI0 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
II0 ITOI beHK]_[I/H/I CUTHAJI 6y,ZLeT BblJJaBaTbCAd Ha BbIXOJ, HHA4Y€ BblJa4a HAQYHETCA IIPpU
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 HeHOCpeﬂCTBeHHOﬁ 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.

4.3.6.19 OcrTaHoB BBIBOJA IMHNKJNYECKOT'0 CUTHAJIA

®opmat: int32_t X502_0utCycleStop (t_x502_hnd hnd, uint32_t flags)

Onmucaunmne:
[Io BBI3OBY 3TOIl (DYHKIIMM IPEKpAIaeTcs Bbljla4a paHee YCTAHOBJIECHHOIO ITUKJINYe-
CKOTo curnasa ¢ nmomoripio X502_0utCycleSetup (). OcranoBKa OCYIIECTBIISETCS MOCIE

HYTCH Ha BBIXOJAX.

[Ipu BBI30Be Ke X502_StreamsStop () (WM OpU 3alPEIeHnH BCEX MOTOKOB HA BBIBOJ
gepe3 X502_StreamsDisable()) ocTaHOB BCEX MOTOKOB MPOHUCXOIUT CPa3y W TOUYHAS
TOYKa OCTAHOBA HEU3BECTHA.

[Ipu 3TOM HEOOXOJMMO YYUTBHIBATH, YTO caMa (PYHKIHUS 1O YMOJIYAHUIO TOJHKO
JleaeT 3alpoc Ha OCTAHOB, a PeaJ/bHO OCTAaHOB IPOM30MAeT Mo37Ke. Hcam BBI3BATH
X502_StreamsStop() [0 3aBeplleHWs] OCTAHOBA, TO MOCJEIHHH OTCUYET OyIeT Heu3Be-
CTEH, T.e. HEOOXOIMMO TOXKIAThCS 3aBEPIIeHUs OCTAHOBA, JIJIS Ye€ro MOYKET HAIIPUMep
ObITh ucnosb3oBan (uar X502_0UT_CYCLE_FLAGS_WAIT_DONE.

BblJa49U ITOCJEAHEro OoTrc4deTa B IIEepHuoae, 4TO IMO3BOJACT 3HATh KaKWE 3HaYeHUd OCTa-

ITapameTpsr:
hnd — Omnwucarenb Momys.
flags — ®uaru u3 t_x502_out_cycle_flags.

Bozsparmiaemoe 3HaYeHUE:
Kon ommbxku.
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4.3.6.20 TIIpoBepka, 3aBepiieHa Ji1 yCTAHOBKA MJIA OCTAHOB ITUKJINYECKOTO CHUT-
HaJIa

®opmart: int32_t X502_0utCycleCheckSetupDone (t_x502_hnd hnd, uint32_t
*done)
Onucanne:

OyHKIUS TPORBEPSIET, 3aBEPIEHA JIN YCTAHOBKA MUKJIMIECKOT0 CUT'HAJIA TTOCJIe BHI30BA
X502_0OutCycleSetup() mim 3aBepllieHa JTU OCTAHOBKA TeHEPANUU IUKJIUIECKOTO CHUT-
HaJa nocse BbizoBa X502_0utCycleStop(). [lo cBoemy HazHauenuto aHagoTwIHA JIary
X502_0UT_CYCLE_FLAGS_WAIT_DONE B onucaHHbBIX Bbllll€ (DYHKIIMSAX, HO IO3BOJISIET Bbi-
HOJIHUTH OKHUJIAHIE BPYUYHYIO (¢ IPOBEPKON JPYTUX YCJIOBHIA).

OyukIug A0CTyTHA B OUOIMOTEKH, HauYWHas ¢ Bepcuu 1.1.2, mpu 3TOM i pabOThI
dyuxnun Heobxoauma Bepcus npomubBku ARM me mmke 1.0.2 mra moxyns E-502 nin
Bepcus Apaiiepa He Huxke 1.0.9 qug L-502. B otyimane ot dutara, ecyiu JaHHbIE YCIOBUSA
HE BBILIOJHLIOTCH, TO PyHKIUA gBHO BepHeT omundky X502_ERR_NOT_SUP_BY_FIRMWARE
njm X502_ERR_NOT_SUP_BY_DRIVER.

Oxxunanme 3aBEPIEHU S MOYKeT OBITH HEOOXOTUMO npu BBI30BE
X502_0utCycleSetup() npu 3arpyske IEPBOTO CUTHAJIa [0 BBI30Ba
X502_StreamsStart (), ecam Tpebyercs, 4ToOBI BbIIada HepBbIX orcueroB Ha [IAII
COBMAJA TIO BPEMEHW € MOMEHTOM 3allyCKa BBOJA, T.K. WHAUe 3arpy3Ka CUTHAJIa B

MOAYJIb MOXKET HE€ 3aBEpIIUTLCA K MOMEHTY 3allyCKa W BblJa4a CHI'HaJla HAYHETCA C
3a/1epKKoii (akTyasbHo st E502).

IIpu mocenytonux BbI3oBax X502_0utCycleSetup() A1 CMeHBI yzKe YCTAHOBJIEHHO-
IO CHTHaJa YCTAHOBKA CUWTAETCS 3aBEPINEHHOM MOocJie 3aBepIleHus] 3arpy3Ku CUTHAIA
U HeIOCPEeJICTBEHHON CMEHBI BBIJABAEMOTO CHTHAJIA. DTY MPOBEPKY MOYKHO HCIOJB30-
BaTb, YTOOBI SIBHO Y3HATH, YTO CMEHA CHT'HAJIA 3aBEPIINIACh U MOXKHO Y Ke 3arpyzKarb
CACOYIOMNN MUKJINICCKAN CATHAJI.

IIpu BeI30Be X502_0OutCycleStop() oxKumaHUe 3aBepIIeHUsS MOXKET HCIOTb30BATHCH
nepe]; Bbr3oBoM X502_StreamsStop(), urobbl ybemurcsa (eciam 310 HEOOXOAUMO), UTO
reHepanus ObLIa 3aBepilleHa UMEHHO Ha, MOCJIe/IHell TOUKe 3arpyKeHHOTO MUKJIHIEeCKOTO
CUrHaJIa.

ITapameTpsr:

hnd — Omnwucarenb Momyst.

done — 0, ecsin eCcTh HE3ABEPIIIEHHBIH 3AMPOC HA YCTAHOBKY WJIN OCTAHOB IIHKJINIECKOTO
cHUTHAJA, | — B IPOTUBHOM cJiydae (BKJIOYas CJIydail, KOTaa Bblgada IHKJINIeCcKO-
ro CHTHAJIA BOOOIIE He BeJIeTCs)

Bo3zspamiaemoe 3HaueHUe:
Koa omubku.
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4.3.6.21 Yrenme ¢paros craryca BBIBOJA

®opmart: int32_t X502_0OutGetStatusFlags (t_x502_hnd hnd, uint32_t
*status)

Onucanme:

QOyYHKIMS YATACT 3HAUCHHUS (DIATOB CTATYCA CHHXPOHHOTO BBIBOJIA U3 PETUCTPA CTATY-
ca. B wactnocru o diary X602_0UT_STATUS_FLAG_BUF_WAS_EMPTY MOKHO ITPOBEPHUTH,
He OBLIO Jin oTycToleHus Oydepa ¢ MOMEHTa 3aIyCKa CHHXPOHHOTO BBIBO/1A, YTOOBI yOe-
JIATHCS, YTO He OBLIO pa3phiBa CUTHAJIA U3-32 HEMIOIKAYeHHBIX BOBPeMS JaHHBIX.

ITapameTpsr:

hnd — Omnwucarenb Momys.

status — @uarm craryca — Habop OuTOB M3 t_x502_out_status_flags, oObeanHenH-
HBIX depe3 Jjorudeckoe “V1JI1”.

Bo3Bparmniaemoe 3HaYeHUIE:
Koxa omubku.

4.3.6.22 VYcraHoBKa pa3Mepa Oydepa ajigd 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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4.3.6.23 VYcrTaHoBKa IIara IIpu Iepejsade MOTOKA Ha BBOJ MJN BBIBO

®opmat: int32_t X502_SetStreamStep (t_x502_hnd hnd, uint32_t dma_ch,
uint32_t step)
Onucanune:

DyYHKIUS YCTAHABIMBAET Al TMepeIadu JAHHBIX (IIAT TeHepPAIMA TPePBIBAHUN st
PCI-Express win pasmep 3anpoca fjsi USB) mpu nepejade CHHXPOHHOIO MOTOKA [TaH-
HBIX Ha BBOJI WM Ha BbIBOA. /lanuas (byHKIuMs NpejgHa3zHavdeHa I TOJIH30BATEIEH,
KOTOPBIX HE YCTPOUT aBTOMATHYECKH PAcCUUTBIBaeMoe ODHOJIMOTEKO 3HaYeHue.
ITapameTpsr:
hnd — Omnwucarenb Momys.
dma ch — Ompegesnser, mar nepeadn yCTaHABINBACTCS HA BBOJ HJIM Ha BBIBOJ (3HA-

vyenwe 3 t_x502_stream_ch).
step — Illar npepsiBanus B 32-OUTHBIX OTCYETAX

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.7 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

119



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.
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4.3.8 DyHKIUU AJId TIOMCKA MOJYJIEN B JIOKAJbHOI CeTn

4.3.8.1 Hagvajo ceanca momcka MOAyJell B JIOKAJbHOH ceTu

®opmart: int32_t E502_EthSvcBrowseStart (t_e502_eth_svc_browse_hnd
*pcontext, uint32_t flags)

Onucanwme:

[Ipu BbI3OBe JaHHON (DYHKIUK 3aIyCKAeTCHd MPOIECC MOUCKA CEPBUCOB, COOTBET-
CTByIOIUX MOayaaM E-502, B JIOKaJBHOH CceTH H CO3/laeTcd KOHTEKCT TeKyIIe-
ro ceaHca IOHMCKa. JTOT KOHTEKCT MCIIOJIB3YeTCd i JAaJIbHEHIIHX BbI30BOB E502_
EthSvcBrowseGetEvent (). Ilociie 3aBepienust moucKa, JOIKHA ObITH BBI3BaHA (DYHK-
nus E502_EthSvcBrowseStop (). [lig 3anmycka ceanca HeobXouMa 3alyeHHast cJiykoa
(memon) obHapyKenns — nomaepzxusatorces Bonjour aust OC Windows u Avahi g OC
Linux.

ITapameTpsr:

pcontext — Ykaszareab, B KOTODBI IIpU YCIENIHOM BBLIIOJHEHHH COXPAHAETCH KOH-
TEKCT CEeaHCa IMIOMCKA YCTPONCTB.

flags — Duaru (peseps). Jdomken Beerya nepenaBarbes 0.

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.8.2 Tlosyuenune nadopManum 0 U3MEHEHNN NPUCYTCTBUS MOAYJEH B JJOKAJIb-
HOII ceTn

®opmart: int32_t E502_EthSvcBrowseGetEvent (t_e502_eth_svc_browse_hnd
context, t_eb02_eth_svc_record_hnd *svc, uint32_t *event, uint32_t
xflags, uint32_t tout)

Onucanwme:

Hamnast (byHKIMsT MO3BOJISIET KAK MOJYYUTH CIUCOK MPUCYTCTBYIOIAX MOJIyJIei (ce-
TEBBIX CEPBUCOB) B JIOKAJIBHON CETH, TAK U OTCJICKUBATDH B JaJbHEHIIEM U3MEHEHHEe UX
COCTOAHUA.

CDyHKI_[I/IE{ KAEeT MepBOoro u3MecHeHud COCTOAHHA W BO3BpallaeT I/IHCI)OpMaL[I/HO O HEM.
Nudopmanus cocront n3 cobbiTust (TTOSIBIEHNE CETEBOIO CEPBHCA, UCUE3HOBEHNE, N3Me-
HEHWe [apaMeTpOB) W M3 OMHCATEJsI CETEBOTO CEPBUCA, KOTOPOMY COOTBETCTBYET COObI-
THE.

[Tocsie naudasia noucka c¢ nomoiipbio E502_EthSvcBrowseStart () KOHTEKCT He COAep-
JKUT nHQOPMAINN 0 HAJUYINe CeTeBBhIX CepPBHUCOB. FC/in y»ke ecTh HOJIKAI0UYeHHbIEe B JI0-
KajgabHOM cern momyan E-502, To uadopmalus o Hux Oy/aeT BO3BpAIlleHa B CJIeLYIONINX
E502_EthSvcBrowseGetEvent () ¢ cobbituem E502_ETH_SVC_EVENT_ADD, 3a KaxKIblid
BBI30OB 110 OJHOMY YCTPOHCTBY.

Ecnn 3a 3agaHablil TafiMayT He MPOM3OILIO HE OJHOIO M3MEHEeHUs, TO (DYHKIHUSA 3a-
BEPIIHUTCS YCIEIHO 110 OKOHYaHUIO TaiimayTa u Bepuer cobbitue E502_ETH_SVC_EVENT_
NONE.

[Ipu kenaHUU MOYKHO MPOJOJIZKATh BBI3BATH JAHHYIO (DYHKIIHIO JIjIs HENPEPBIBHOTO
OTCJIC?KUBAHUSA COCTOAHUS ITOIKIIOUCHHUS MOy ICH.

ITapameTrpsI:
context — Omucaresb KOHTEKCTa IOWCKA, CO3JaHHBIA 1pH  BBI3OBe E502_
EthSvcBrowseStart ().

sve — Ecsin Bo3Bpatennoe cobbitre He papio E502_ETH_SVC_EVENT_NONE, To B jaHHOit
MepeMeHHON COXPAHSIeTCS CO3IaHHBII ONMNCATE/Ih CETEBOTO CEPBUCA, COOTBETCTRY-
IOITETr0 YKa3aHHOMY COOBITHIO. DTOT OMHCATEb JTOJKEeH OBITh BCET/Ia YHUUTOXKEH
BPYUYHYIO ¢ nomolnbio E502_EthSvcRecordFree ().

event — B manmyio mepeMeHHYIO COXpaHSIETCS KO COOBITHUS (OJLI/IH n3 t_eb02_eth_
svc_event). Ecim 3a ykazannoe BpeMsi He NIPOH30IILIO HH OJHOIO COOBITHS, TO
Bo3Bpamaercd koxa E502_ETH_SVC_EVENT_NONE.

flags — B nanHOii epeMerHOIl COXPAHSIOTCS JOTOJHUTEIbHBIE KOJbI (bJ1aros (peseps).
Moket OBITH MepelaH HYJIeBOUW yKa3aTelb, eCJIi 3HaUeHne (DJIaroB He HHTEPeCyeT.

tout — TaiimayT (B Mc) Ha BpeMsi O:KUJIAHHsT COOBITHS

Bo3Bparmiaemoe 3HaYeHUIE:
Kox omubku.
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4.3.8.3 OcTaHOB ceaHca moucka MoJayJieii B JJOKaJIbHOII ceTn

®opmar: int32_t E502_EthSvcBrowseStop (t_eb502_eth_svc_browse_hnd
context)

Onucanme:

[Ipu BBI30OBE JaHHOM (DYHKIIUU MPOIECC TOMCKA CETEBBIX CEPBUCOB, COOTBETCTBY IO
YKa3aHHOMY KOHTEKCTY, OCTaHaBJIMBaeTcs. Bce pecypcebl, Bbljie/ieHHble Ha Tane E502_
EthSvcBrowseStart () ocBoboxKmaroTcda. KOHTEKCT ¢ 3TOr0 MOMEHTa, CTAHOBUTCA Heaei-
crBuTebHBIM. BhizoBy E502_EthSvcBrowseStart () Bcerja Jo/2KeH COOTBETCTBOBATD
nocJeaytonuit Bei3oB E502_EthSvcBrowseStop () 1jist KOPPEKTHOTO OCBOOOKIEHUS pe-
CyPCOB.

ITapameTpsr:
context — Omucaregb KOHTEKCTa MOWCKA, CO3JaHHBIA TpuH  BBI3oBe E502_
EthSvcBrowseStart ().

Bo3spariaemoe 3HaYeHUE:
Kon ommbxkmn.

4.3.8.4 OcBOOOXKOeHIE ONMUCATEIA 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

4.3.8.5 TloayuymTh MM 9K3eMILIApPa MO OMHUCATEJI0 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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4.3.8.6 IloayuyuTh cepuiiHbIII HOMEpP MOIYJS II0 ONMUCATEJI0 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

4.3.8.7 IlosyuuTh mMs yCcpoiicTBa MO/YJIsl TI0 OIIUCATEJII0 CETEBOTO CEpPBUCA

®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

4.3.8.8 Tloayuurs IP ampec ceTreBoTO 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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4.3.8.9 IIpoBepka, yka3bIBAIOT JIU 00a OMMUCATEJI HA OJAWH YK3EMILJISIP CEPBUCA

®opmat: int32_t E502_EthSvcRecordIsSameInstance
(t_eb02_eth_svc_record_hnd svcl, t_eb02_eth_svc_record_hnd svc2)
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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4.3.8.10 TIloayumTh COMCOK 3ammuceii, IPUCYTCTBYIOIINX B JOKAJbHOI ceTHn

®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.

4.3.8.11 VYcramoBka HoOMepa tcp mopTa aJis KOMaHI

®opmat: int32_t E502_EthConfigSetTcpCmdPort (t_eb502_eth_config_hnd cfg,
uint16_t port)

Onucanue:
Ecjin nomep nopra no yMoOJ4aHuIO He TOJIXOAUT, €r0 MOYKHO IIOMEHATH 3TOI (hyHKInei

ITapameTpsr:
cfg — Ommcarens xouduryparmu cereBoro narepdeiica
port — Howmep nopra

Bosspamniaemoe 3HaYeHUeE:
Kon omuboku
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4.3.8.12 VYcraHoBka HOMepa tcp mopTa AJas JaHHBIX

®opmat: int32_t E502_EthConfigSetTcpDataPort (t_e502_eth_config_hnd
cfg, uintl6_t port)

Onucanue:
Ecjin nomep nopra no yMOJ4aHuIO He TOJIXOAUT, €r0 MOYKHO IIOMEHATDH 3TOU (hyHKInei

ITapameTpsr:
cfg — Ommcarens xouduryparmu cereBoro narepdeiica
port — Howmep nopra

Bosspamiaemoe 3HaueHUeE:
Kon omubku

4.3.8.13 lloxydenme HOMEpA tCp mOpTa JAJid KOMaH

®opmart: int32_t E502_EthConfigGetTcpCmdPort (t_eb502_eth_config_hnd cfg,
uint16_t *port)

Omnucanue:

ITapameTpsr:
cfg — Ommcarens kouduryparuu cereBoro narepdeiica
port — ViKaszaresb, Ky/Ja 3allAIIETCsS HOMeEpP IMOPTa B CIydae yclexa

Bozspamiaemoe 3HaueHUe:
Kon omubku

4.3.8.14 llomydenue HOMEpA tCp mMOpTa JAJId JAHHBIX

®opmMmart: int32_t E502_EthConfigGetTcpDataPort (t_e502_eth_config_hnd
cfg, uintl6_t *port)

Omnucanne:

ITapameTpsr:
cfg — Onwucaress Kondurypauu cereBoro uurepdeiica
port — VKasareJb, Ky/ia 3allUIIETCs HOMEpP IOpTa B caydae yciexa

Bo3zspamiaemoe 3HaueHUe:
Koz omubku
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4.3.9 O®DyHKOUT JJid padOThl C CUTHAJIBHBIM MPOIIECCOPOM

4.3.9.1 3arpy3ska npoIinuBKu cuTHajJbHOro mpoiieccopa BlackFin.

®opmar: int32_t X502_BfLoadFirmware (t_x502_hnd hnd, const char
*filename)

Omnucaune:

OyHKIUA 3arPpyzKaeT HPONIUBKY CUIHAJBHOIO IIPOIEccopa U3 yKa3zaHHOro daitia B
IPOIECCOP U 3aIyCKaeT ee, MPOBePsAeT MPABUIbHOCTD 3arPy3KHU IIyTEM MOJIyUYeHUsT Bep-
CHU TIPOTITMBKH (9Yepe3 CrenuanbHyo KoMauy). [IpommBka qoskHa 66ITh B GHHAPHOM
dopmare LDR.

ITapameTpsr:
hnd — Omnwucarenb Momys.
filename — lVwmsa (aitna ¢ 3arpyzkaemMoii IpOIIUBKOIA.

Bo3Bparmiaemoe 3HaYeHUIE:
Koxa omubku.

4.3.9.2 TlIposepka, 3arpy2kena Jjin npoimuBka BlackFin.

®opmar: int32_t X502_BfCheckFirmwareIsLoaded (t_x502_hnd hnd, uint32_t
xversion)

Onucanmne:

QOyHKIKA HepeJaeT KoMauIasl mporeccopy BlackFin mjs momydenus Bepcuu IpOIIHB-
KA W ee COCTOSHHUSA. YCIENHOe BBITOJTHEHHe KOMaH[ CBUIETEIbCTBYET O TOM, YTO B
BlackFin 3arpyzxena geiictBuTe/ibHas NnponnBka. KpoMe TOro mpoiimBKe mnepeiaeTcs
uadopmanusg o moxyse (Haamane ommmit, Bepcus [TJINC u T.1.) ma9 BHYTpeHHEro uc-
noJib30BaHud. B ciaydae ycmexa Mo/ysib mepeBoguTcd B pexkum DSP.

[lanHasg YHKINAS MOYXKET CIYXKHATH JJis MPOBEPKHU, ObLIa JU 3arpyzKeHa MPOIIUBKA
pasbIe (4TOOB He 3arpy»KaTh MOBTOPHO) HJIH JJisl IPOBEPKU ObLIA JIM OHA 3arpyKeHa
qepe3 JTAG-unrepdeiic.

ITapameTpsr:

hnd — Omnwucarenb Momys.

version — Ecyim ykazarenb He HyJIeBOIl, TO B JaHHO TepeMEHHON BO3BPAIIAETCS BEPCH
npomuBku BlackFin B ciydae ycnemnoit mpoepku.

Bozspamiaemoe 3HaueHUe:
Kon ommbxku.
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4.3.9.3 UYrenue 6Ji0Ka JAaHHBIX M3 MAMATH CUTHAJIBHOTO MPOIECCOPA

®opmar: int32_t X502_BfMemRead (t_x502_hnd hnd, uint32_t addr, uint32_t
xregs, uint32_t size)

Onucanme:

QOYHKIAA CINTHIBAET OJIOK JAHHBIX HAIPSAMYIO U3 MaMATH Iporeccopa. MoxKeT ObITh
IPOYHUTAHBI JaHHbIE, Kak 13 BHyTpenneid maMstu (L1), Tak u u3 Baemneir SDRAM. s
BeinosiHenust 31oit pyuknun B BlackFin gomkua 66T 3arpyzkeHa ero mporrmBKa.

OyHKIUA IIpeJHasHadeHa B MEepBYI0 odepejb JJ/Is I0Jb30BaTesei, MUIIYIuX CBOIO
IPOIpaMMy JJIsi CUHT'HAJBHOTO IIPOIECCOPA.

ITapameTpsI:

hnd — Omnwucarenb Momys.

addr — Agpec mamsTH, HAYHHAS ¢ KOTOPOTO OyIeT cYUTaH OJIOK JaHHBIX.

regs — MaccuB, B KOTOPBIl Oy/yT COXpAHEHO MPOUNTAHHOE COIEPIKAMOE AMSITH.
size — KoandecTBo cumThiBaeMbiX 32-OUTHBIX CJIOB.

Bosspariaemoe 3HaYeHUE:
Kon ommbxu.

4.3.9.4 3anucp 6/10Ka JAHHBIX B IIAMATHh CUTHAJIBHOTO IIPOIECCOPA

®opmar: int32_t X502_BfMemWrite (t_x502_hnd hnd, uint32_t addr, const
uint32_t *regs, uint32_t size)

Onucanwme:

OyuKIug 3anMuchiBaeT 0JI0K JAHHBIX HAITPAMYIO B maMmaTu nporeccopa BlackFin. Biok
JIAHHBIX JIOJI2KeH ObITh Beerja Kparen 8 32-6uTHbiM cioBaM (32 Gaiitam). 3anuch MOXKeT
OCYIIECTBIATHCS KAK BO BHYTpeHHIOI nmaMsTh (L1), Tak u Bo BHemHiol0 SDRAM. s
BhIOJIHeHHS 910l dbyHKIUuU B BlackFin moskna OBITH 3arpyzkeHa ero mpoIITHBKa.

QOyHKIKA IpeJHa3HAYeHA B MEPBYIO O4epeib JJIs MOJb30BaTeJel, HUILYIIX CBOIO
IPOrPaMMy JJIsi CHTHAJBHOTO IPOIECCOPA.

CuytestyeT OBITH OCTOPOKHBIM, T.K. 3aMUCH B 00J1aCTh JTAHHBIX, HCIOJIH3YEMY 0 TTPOTPAM-
MO MOKeT IIPUBECTH K ee HepabOTOCIOCOOHOCTH.

ITapameTpsr:

hnd — Omnmcarenb Momys.

addr — Agpec mamsITH, HAUHHASA ¢ KOTOPOTO OyIeT 3amucaH OJIOK JaHHBIX.

I'egS - MaCCI/IB C JaHHBIMUW AJId 3allMCH B CUT'HAJIbHBINI Ipomeccop.

size — KoJimuecTBo 3auchIBaeMbIX JAHHBIX B 32-0UTHBIX CJIOBAX (OMKHO OBITH KDATHO

8).

Bo3zspamiaemoe 3HaYeHUeE:
Kon ommbxku.
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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 IllpoBepka moaaepkKm MOAYJIEM 3aJaHHOU BO3MOXKHOCTHU

®opmar: int32_t X502_CheckFeature (t_x502_hnd hnd, uint32_t feature)

Onucanune:
DyHKIUA UCHOIb3YETCs JIJIs IPOBEPKH, MOJJIEPKUBACTCS JIM OLPE/Ie/IEHHAS BO3MOZK-
HOCTh M3 t_x502_features g JAHHOTO MOAYJIA C TEKYIIUMA BEPCUAMH IPONINBOK.
Ecim Bo3aMOXKHOCTH TTOIep>KUBaeTCs, TO Oy1eT Bo3ppailineH ko X502_ERR_OK.
Hannas pyHKmusg goctynna B oubanoreke Bepcun 1.1.6 wim BbIIe.

ITapameTpsr:

hnd — Omnwucarenb Momys.

feature — 3nauenue u3 t_x502_features, onpeaendonue, KAKYO BO3MOKHOCTh HEOO-
XOJMMO IPOBEPUTD.

Bo3sparmniaemoe 3HaYeHUIE:
Ecaun Bo3MOXKHOCTE MO epKuBaeTcss, To0 Bo3Bpamiaercsd X502_ERR_OK, wHave — KO

1031107101245
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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 Description Reset
Value

[31:16] ENABLE RW MunanmanbHOe 0
KOJI-BO  YCIICII-
HBIX CHHXPOHH-
3auii

[15:0] STATUS R Jonycrumas 0
PACCHHXPOHH-
3aIMs  YacoB,
+-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

Koucraura 3uauenune Onucanne
TSP_NSEC_PER_SEC (1000000000)
TSP_WRD1_SSEC_LEN (24)
TSP_WRD2_SSEC_LEN (7
TSP_WRD2_SEC_LEN (19)
TSP_WRD3_SEC_LEN (13)
TSP_SSEC_WIDTH (31)
TSP_WRD_NUM (((wrd) >> 26) &
3)
TSP_WRDO_ADC_CLK_NUM_MASK (Ox3ffffff)
TSP_WRD1_LOCK_MASK (1 << 25)
TSP_WRD1_FMARK_MASK (1 << 24)
TSP_WRD1_SSEC_MASK ((1 << TSP_WRD1.
SSEC_LEN) - 1)
TSP_WRD2_SEC_MASK (0x3ff££80)
TSP_WRD2_SSEC_MASK ((1 << TSP_WRD2_
SSEC_LEN) - 1)
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TSP_WRD2_SECSSEC_MASK

((1 << (TSP_WRD2_
SEC_LEN + TSP_WRD2_
SSEC_LEN)) - 1)

TSP_WRD3_SEC_MASK

((1 << TSP_WRD3_
SEC_LEN) - 1)

TSP_WRD1_IS_FMARK

("1 ((wrd) & TSP_
WRD1_FMARK_MASK))

TSP_WRD1_IS_LOCK

("1 ((wrd) & TSP_
WRD1_LOCK_MASK))

TSP_WRD1_GET_SSEC

((wrd) & TSP_WRD1_
SSEC_MASK)

TSP_WRD2_GET_SECSSEC

((uint64_t) ((wrd) &
TSP_WRD2_SECSSEC_
MASK) << TSP_WRD1_
SSEC_LEN)

TSP_WRD2_GET_SSEC

((wrd) & TSP_WRD2_
SSEC_MASK)

TSP_WRD3_GET_SEC

((uint64_t) ((wrd) &
TSP_WRD3_SEC_MASK)
<< (TSP_WRD1_SSEC_
LEN + TSP_WRD2_
SSEC_LEN + TSP_
WRD2_SEC_LEN))

SSEC_MAX

(OxT7TLEf££E1E)

TSTP_SSEC_TO_NSEC

(time > 0 7
((uint32_

t) ((((double) ((time)
& SSEC_MAX))

/ (1U << TSP_
SSEC_WIDTH)) *
TSP_NSEC_PER_

SEC)) : ((uint32_

t) ((((double) ((timex*
& SSEC_MAX)) / (1U
<< TSP_SSEC_
WIDTH)) * TSP_NSEC_
PER_SEC)))

(-1))

TSTP_SECSSEC_TO_SEC

(time > 0 ?
(uint32_t) ((time)
>> TSP_SSEC_WIDTH)

(uint32_t) ((time
* -1) >> TSP_SSEC_
WIDTH))

TSTP_SECSSEC_TO_SEC_DOUBLE

(((double) (time)) /
(1U << TSP_SSEC_
WIDTH))
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(((uint64_t) (time))

TSTP_SEC_TO_SSEC
<< TSP_SSEC_WIDTH)

5.2.2 CrpykTypa AJid XpaHEeHUsd KOHTEKCTa npu 00paboTKe mOTOoKa
CJIOB “Ha BBOA’ C BKJIIOYEHHBIMI METKAMU BpPEMEHU

Tum: t_x502_tstp_state
Onucanme: Crpykrypa /ijisi XpaHEHUs] KOHTEKCTA 1pu 00pabOTKe IMOTOKA CJIOB “Ha
BBOJI’ C BKJIIOYEHHBIMH METKaMU BPEMEHU
ITone Tun Onucanmne moJjig
) 3HAYEHHE CJIOB MOCJeIHell METKH BpeMeH’
wrd uint32_t [4]
adc_freq uint32_t gacrora ATIIT
din_freq uint32_t qactota DIN
tstp_start_time t_xb02_tstptime BpeMd MEPBOU METKH BPEMCHHU
IpU3HAK, YTO IepBas METKa BPEeMEHHU II0-
tstp_mark_rcvd bool P ’ P P
JIVIeHa,
. 3HAYEHHE TEKYIIero oopabaTbiBaeMOTO
cur_wrd uint32_t Yt P
CJI0BA
processed_wrds uint32_t KOJI-BO 0OPabOTaHHBIX CJIOB U3 TTOTOKA
adcwrds_after_ . KoJ1-B0 cyioB ALIII mocsie moceaueit meTkn
uint32_t
tstp BpeMeHn
dinwrds_after_ . KoJ1-Bo cjioB DIN mociie mociiegneil MeTKu
uint32_t
tstp BpeMeHn
. o0I1ee KOJI-BO CJIOB IIOCJIE TOCJIeIHeH MeT-
wrds_after_tstp uint32_t m &
KI BpeMeHHU
last_tstp_time t_xb02_tstptime BpeMd IocJIe/IHell MeTKU BpeMeHHU

5.2.3 Tun panuabIX aJid XpaHEeHWd BpeMeHN Bpems XpaHWUTCA B ce-
KYH/JIaX TIpolreaiiiee ¢ Ha4vaja 3toit smoxu (00:00:00 UTC, 1
Ausapa 1970 roma) dpobueiit dpopmar xpamenus 32.31: 32
nejbrx omt, 31 apobHBIX OuT, crapmme 32 OMTA - CEKYHJIHI,
muagmre 31 6ur cabecekynapt — 1 / (1<<31) cekynzacabce-
KYHJIbI,

Tum: t_x502_tstptime
Onucanme: Tun mTaHHBIX A1 XpaHeHUs BpeMeHU Bpems XpaHUTCI B CEKYHIAaX MPO-
mestee ¢ Hadasaa 1oif smoxu (00:00:00 UTC, 1 Ausapsa 1970 roxa) Ipobusiii bopmar
xpanenus 32.31: 32 meawbix 6ut, 31 1pobubix OuT, cTapime 32 6uTa - CEKyH/IbI, MJIa e
31 6ur cabeekynapl — 1/ (1<<31) cexynn

e CabCeKYHJIbI,
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5.3 @OyHKIUM A paboThl ¢ METKaMiI BpEMeHN

5.3.1 Munmmmammsanuga tstp state, B HeM XpaHWTCH TeKyIimuii KOH-
TEKCT JIJId OIIepaliii C MeTKaM1 BpeM€EHU 13 IIOTOKA “Ha BBO .

®opmart: void X502_tstp_init (t_x502_tstp_state *tstp_state, uint32_t
adc_freq, uint32_t din_freq)
Onucanwme:

Jlannast pYHKIMS MHANUATUZUPYET CTPYKTYPY B KOTOPOl XpAHUTCA KOHTEKCT JIJId
paborsl ¢ MeTKaMu BpeMmern Heobxomnumo ykassiBarh Ha gactoTy ALIIT u DIN T.K. Bpems
JJid CJIOB ME2KJY JABYMA METKaMUu 6yﬂeT CYUTATHCAd B 3aBUCUMOCTHU OT 4YaCTOTHI.

ITapameTpsI:

tstp state — Ykasarenn na cymecrsyromyio crpytypy t_x502_tstp_state
adc_freq — Yacrora AIIII

din _freq — Yacrora DIN

5.3.2 QOo6paborarp ouepeaHoe cj0BO wrd m3 IMOTOKAa ‘“Ha BBOI .

®opmart: void X502_tstp_process_wrd (t_x502_tstp_state *tstp_state,
uint32_t wrd)
Onucanue:
QOyHKIHA J0J2KHA OBITh BHI3BaHA TOJBKO OJIMH Pa3 U IMOCAEI0BATEIBHO /I KaXKI0TO
crnoBa momy4dennoro u3 X502 Recv
ITapameTpsI:
tstp state — Ykaszareib na crpyrypy t_x502_tstp_state upeapapure/bno ununua-
JIM3UPOBAHHYO depes tstp  init()
wrd — CnoBo u3 noroka “mHa BBOXI”

5.3.3 V¥Y3HaTh BpeMsd TeKYIIero oopadboTaHHOTO CJIOBa

®opmMmart: void X502_tstp_get_curwrd_time (t_x502_tstp_state *tstp_state,
t_x502_tstptime #*ret)
Onucanue:

V3HaTh BpeMs TEKYIIEero CJIOBa KOTOpPOe [0 3TOro ObLi1o obpabdborano dyHKIUEHR
tstp_process wrd() @opmar Bpemenu: 326uta - cekyHiabl, 31 6ur cabcekyHab = 1 /
(1<<31) cekyHn
ITapameTpsr:
tstp state — Ykaszarenn na crpyrypy t_x502_tstp_state npeapapurenbno uHuIMA-

JU3UPOBAHHYO depes tstp init()
ret — Ykazarenp Ha t x502 tstptime mo KoTopomy OymeT COXpaHEHO pacUHTAHHOEe
3HAYCHHE BPEMEHHU JIJIsd TeKYIIEro CJI0Ba
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5.3.4 Bo3zsBpariaer npu3HaK TOTO YTO YaChl CHHXPOHU3NPOBAHBI

®opmat: bool X502_tstp_get_lock (t_xb02_tstp_state *tstp_state)

Onucanue:
Bozspamaer npusnak ‘3axsar PTP” aig Tekymero odpadoTaHHOIO CJI0Ba

ITapameTpsi:
tstp state — Ykasarenb na cTpyrypy t_x502_tstp_state mpenpapuTenbHO MHHIMA-
JU3UPOBAHHYIO depes tstp  init()

Bo3Bparniaemoe 3HaYeHUTE:
true: npucyrcrByer npusHak “3axsar PTP” miga texyimero odpaboranHoro caosa, false:
mpu3Hak “3axsar PTP” orcyrcTByer
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