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4 Hactosiwumii cTaHgapT paspaboTaH € Y4eTOM OCHOBHBLIX MONOXEHWA MEXOYHapOoOHOro OOKYMEeHTa
PXle «Cneundukauma Ha annapatHoe obecnedyeHne PXI Express. PacwunpeHns PX| Express ons npubopos»
(PXITM—S PXI Express Hardware Specification. PCl EXPRESS extensions for Instrumentation. Revision 1.1.
May 31, 2018, NEQ)

5 BBEOEH BMNEPBbLIE

lMpasuna npumeHeHus: Hacmosiueao cmaHdapma ycmaHosneHsl 8 cmamee 26 ®edepanbHO20 3aKOHa
om 29 uwoHs 2015 2. Ne 162-03 «O cmaHdapmu3auyuu 8 Pocculickoli ®edepayuus. MHgpopmavus 06 us-
MeHeHUSX K HacmosuieMmy cmaHdapmy nybnukyemcs 8 exe200HOM (Mo cocmosHU Ha 1 aHeaps mekyuieao
200a) uHhopMayuoHHOM yKkazamerne «HayuoHaneHbie cmaHOapmbi», a oghuyuanbHbIl Mmekem usamMeHeHul
U onNpasoKk — 8 eXeMeCIYHOM UHOPMayUOHHOM ykasamene «HayuoHanbHble cmaHdapmsi». B ciyyae
rnepecMompa (3aMeHsl) unu OmMeHbl Hacmosiuezo cmandapma coomeemcemeyrujee yaedomneHue 6ydem
onybnukoeaHo 8 bruxalleM 8bINycKe eXeMecsyHo20 UHGOPMAaUyUOHHO20 ykasamens «HayuoHanbHbie
cmaHlapmesl». Coomeemcmaylowas UHhopMayus, yeedoMaeHue U mekcmsl paMeLwaimecs makxe 8 UH-
chopmayuoHHoU cucmeme obueao rMonb308aHus — Ha oguuuanbHoM calime ®edepanbHo20 azeHmemea no
MEexXHUYeCKOMY pezynuposaHuro U Memposozauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdhopmneHune. ®IBY «MHCTUTYT cTangapTuaauuuy, 2024

HacToswmn ctaHgapT He MOXeT ObITb NOMHOCTLID UMW YAaCTUYHO BOCnpouniBeaeH, TMpaxXnpoBaH U pac-
NMPOCTpaHeEH B Ka4veCTBe OCbI/ILlMEJ'[bHOFD nagaHna 6es pa3peleHnsa fDe,u,epaanoro areHTCTBa Nno TeXHN4eCKo-
MY perynupoeaHui 1 MeTponorun
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BeepneHue

Hacroswwnin ctaHgapT paspaboTaH Ha OCHOBE MeXAyHapoaHoro AokyMeHTa «Cneuudpukaumsa Ha an-
napaTtHoe obecneuyeHne PXI| Express. PacwupeHusa PXl Express ans npubopos» («PXITM—S PXI Express
Hardware Specification. PClI EXPRESS extensions for Instrumentation»), paspaboTaHHoOro mexayHapoaHbIm
aneaHcom PXI| Systems. Pazgensl 4, 5, 6, 7, 8 HacToALLlero ctTaHgapTa COOTBETCTBYOT pazgenam 2, 3, 4, 5,
6 mexayHapogHoro gokymeHTa «Cneuundpmkaumsa Ha annapatHoe obecnedernne PXI Express. PacwmpeHnus
PX| Express anst npubopos» («PXITM-5 PX| Express Hardware Specification. PCI EXPRESS extensions for
Instrumentation») COOTBETCTBEHHO.

HacTtoawmi ctaHgapT NOCTPOEH MO NPUHLMMY «CBEPXY BHM3», Korga obliue onucaHvs npeglecTByoT
Donee getanbHbIM, KOTOpPblE HAXOAATCA fanee B Nogpasfgenax. Takasa CTpyKTypa npegHasHaveHa onsa ygoob-
CTBa pasnuyHbIX KaTeropvi nonb3oBaTenei: oT pa3paboTynMkoB NPOAYKTOB A0 CMCTEMHbIX WHTErPaTopoB W
KOHEYHbIX Monb3oBaTtenei. PaspaboTumnku NpogyKToB MOryT 03HAKOMWUTLCHA CO BCEMU pa3denamMy HacTosILWero
cTaHgapTa, B TO BPEMS KakK KOHEYHbIM MOoNb30BaTensiM MoXXeT BbiTb MHTEPEeCHO TOMbLKO onucaHue Habopa
bYHKLMIA U, BO3MOXHO, KpaTKoe U3NOXKeHWe UX peanunsauuu.

HacTtoswuin ctaHgapT cogepxuT TpeboBaHMSA U paspelleHus, KoTopbie Heobxogumo cobnwgaTtbh
BCEM pa3paboT4ymMkam M NocTaBLMKaM YCTPONCTB Ha OCHOBe apxuTekTypbl PX| Express ¢ y4eToM pekoMeH-
pauwmia [1], [2]. Ona nonHon peanuzauun npoaykToB PXI Express Heob6xooMMo pyKOBOOCTBOBATLCSA YKa3aHUA-
MU HacTosiwero ctaHgapta (cm. tawke [1] u [2]).

B HacToAWweM cTaHaapTe NpuBedeHo onnucaHne PyHKUMOHaNbHbIX BO3MOXHOCTEN MOAYMEN U CUCTEM,
MOCTPOEHHbIX Ha Baze apxuTekTypbl PX| Express, U cnocobbl X NPpUMEHEHUs B KOHTPOINBHO-U3MEPUTENBHBIX
NpUMnoXeHusix. HacToAWwmMA cTaHOapT Takke yCTaHaBNMBaeT KOHCTPYKTUBHbLIE, ANeKTpUudYeckue 1 nporpaMmm-
Hble TpeboBaHWA ANs peanv3auuy cuctem ¢ apxutektypoin PX| Express.

0630p apxutekTypbl PXI Express

Apxutektypa PX| Express cosgaHa Ha OCHOBE apXUTEKTYP MNOCTPOEHWUS MOAYIbHbIX NPUBOPOB 1 cucTem
PXI-1 n CompactPCl Express, ¢ Uenbl OOCTWXEHWUS HOBLIX YPOBHEN MPOM3BOAUTEMLHOCTM B MOAYIBHLIX
cucTeMax KOHTPONbHO-U3MepUTenbHbIX Npubopos 1 asTomaTnkn (KAMWA). AHanormyHo apxutekTtype PXI-1,
B PXI Express ucnonb3yloTcs CyLLeCcTBYHLLME OTpacneBble CTaH4apTHbIE PeLUeHUs ANd NonyYeHus npeumy-
LlecTBa BbICOKOW AOCTYNHOCTU KOMMOHEHTOB NpWY MeHbLUnX 3aTpaTtax. PX| Express, Takke Kak v npealiecTsy-
IoLMe apxXUTEeKTYpbl, NpogormKaeT nogaepXuearb NporpaMmMHy0 COBMECTUMOCTb CO CTaHAapTHLIMU Mepco-
HarnbHbIMW KOMMbLHTEPAMKU, NO3BOMASA NOMNb30BATENAM MCMNOMNBb30BATh 3HAKOMbIE NPOrPaMMHbIE MHCTPYMEHThI
n cpeabl. PXI Express He TOoMNbKO genaeTt BO3MOXHbBIM 3HAYUTENbHOE YBEIWYeHWe NPpoU3BOOUTENbHOCTN U3Me-
peHUn 1 aBToMaTu3ayunmn, Ho Takke obecnedvnBaeT BbICOKUM ypOBEHb COBMECTUMOCTM € apxutektypon PXI-1.

B PXI Express ans nepefayun gaHHbIX UCNONb3YIOTCHA AaNeKTPUYEeCKNe CUrHarmbI LUMPOKO pacrnpocTpaHeH-
Horo uHTepderca PCl Express. 3To peanusyeTtcs 3a c4eT COOTBETCTBMA mogynen PX| Express cooTBETCTBY-
foLWKUM nonoxeHusam (cMm. [1]), B KOTOpbIX, B CBOK OYepenb, ANEKTPUYECKNE XapakTepucTukn uHTepderca PCI
Express coveTtaloTca ¢ NPOYHON MeXaHUYecKon KOHCTpyKuMen Eurocard u ncnonb3oBaHWeM BblCOKOCKOPOCT-
HbIX coeguHuTenen auddepeHUnanbHbIX CUTHaNoB. 3ToO NO3BOMSET CUCTEMAM U3MEPEHUs U aBTOMaTM3aLum
Ha Bbaze PXI Express obecneunBatb nponyckHyt cnocobHocTe fo 128 bant/c B kaxaoM HanpasneHun. PXI
Express Takxe coxpaHsaeT OBYCTOPOHHIO COBMecTMMOCTb ¢ npogyktammu CompactPCl Express.

BoamoxHocTn paboTel ¢ npubopamu B PXI Express BbIXOAAT Ha HOBbIN YpPOBEHb MPOU3BOAUTENBLHOCTY 38
cuyeT Hanuuusa andpdepeHunansHbIX CUTHANOB TPUITEPHLIX CODLITUMIA «TOUKa—To4Ka», AnddepeHLmMansHbIX
CUHXPOHU3UPYIOLNX CUTHaNoB TaKTOBLIX MMNYNbCOB U AuddepeHLManbHOro CUCTEMHOMO TaKTOBOrO CUrHana
¢ yactoton 100 MI'y. YacTto ncnonb3yemble B cucTeMax napannenbHas LWWHa NWHWUIA TPUITePHbIX COBbITUNA,
MUHUW TPUTTEPHBIX COBBITUIA «TOYKAa—TOUYKa» 1 TakToBbl curHan 10 My (cm. [2]) Takke coxpaHeHbl. 3TO No-
3BonseT paspabotymkam mogynen PXI Express HaxoanTb onTUMarnbHbie KOMIPOMUCChl MeXay CTOMMOCTBIO U
NpPoOn3BOOUTENBHOCTLIO NpU peanuaauuy QyHKUWIA NnpubopoB.

PXI Express nogoepxuBaeT COBMECTUMOCTb C MOAYNAMU, pazpaboTaHHbIMU B COOTBETCTBUM C MOMNOXKe-
HUsMK [2], cnegyowmmmn cnocobamu:

1) PXI Express no3sonaeT peanvM3oBbIBaTh B LUACCU MHCTPYMEHTarNbHbIE CNOThl, NOAAEPXKUBAKOLWME MO-
pynm (cm. [2]);

2) PX| Express BBOAWT onpefeneHue crnoTa LWaccu, B KOTOPbIA BO3MOXHO yCcTaHaBnusaTbk nMbo BbiCO-
KOMpOoW3BOOUTENBHBLIA MOOyNb, ucnonsbaywwmnin PCl Express ana nepegaqu gaHHbix, nubo mogyne (cm. [2])
C M3MEHEHHbLIM coeauHuTenem. ITo Takke oboaHavaeT, YTo PXI| Express obecneyneaer cOBMECTUMOCTb C
Mogynsamu, pa3paboTaHHLIMUK C YY4ETOM COOTBETCTBYHOLLMX NOMNOXEHUA (CcM. [1]).

Cuctembl PX| Express no3BonsawT Mcnonb3oBaTe 6onblyo 6a3y cylecTBYKOLWEro cTaH4apTHOro npo-
rpammHoro obecnedeHus. Y nonb3oBaTenen nepcoHanbHbix KoMnbloTepoB (MK) ecTe AOCTYN K pasnuyHbIM
YPOBHSIM NpoOrpaMmMHoro obecnevyeHuns: oT onepaumoHHbIX CUCTEM M HU3KOYPOBHEBbLIX ApaliBepoB A0 BbICOKO-
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YPOBHEBbLIX ApalBepoB npubopoB 1 nporpammHbix 6ubnuotek. B cuctemax PX| Express Takke 3ageicTBy-
IOTCA BCE 3TWM YPOBHW NporpaMmHoro obecnedenns. MexayHapoaHbeii anbsHc npoussoguTtenen PXI cuctem
npegnaraeT oTAeNbHEIA cTaHaapT Ha nporpamMHoe obecnedveHue ana mogynei, Wwaccu n cuctem PXI Express
(cm. [3]). OToenbHLIN cTaHOapT Ha NporpamMmmMHoe obecneveHune no3eonseT GuicTpee BHeApsTs B PX| Express
CUCTEMbI MOAAEPKKY HOBBIX OMEpaLMOHHbIX CUCTEM W CTaH4ApTOB nporpamMHoro obecnedenus. Mpu pas-
pabotke mogynewn, waccu u cuctem PX| Express B cOOTBETCTBMM C TpebDOBaAHUSAMUW HACTOSALLEro cTaHaapTa
peKkoMeHOYyeTCsl y4UThIBaTh NonoxeHus [3].

Ha pucyHke 1 npuBeaeHbl OCHOBHbIe cBoucTBa U dyHkUnKn PXI Express — yHUKanbHble 1 3aMMCTBOBaH-
Hele 3 CompactPCl Express, a Takke cBOWCTBa U DYHKLNW, COBMECTUMbIE C NPEablaYLLMMK apXUTEKTYpamm
PXI-1 n CompactPCI.

ApxutekTypa GasoBasd NOCTPOEHWUA CUCTEM
KOHTPONbHO-M3MepUTENbHON annapatypel PXle

MexaHudyeckas OnekTpuueckas
apxuTekTypa apxuTekTypa

COBMECTUMOCTB COBMeCTUMOCTb
COQ”?S;ZC' PXI Express PXI-1 Coén p?;:;ZCI PXI Express PXI-1
¥ 4 CompactPCl P 1 CompactPCl

Mogayne Oucpbcpe;
) DEH-
Cnotel || cucTemHon | - PCI LManbHbIA —
EuroCard E PCI
“ nnarsl CUHXpO- Xpress curHan
HMU3aUUK TaKTOBOW
YacToThI

100 My

- Tpurrepbl.
Co-?é:,nm:w — Oxli"é'ue' — CoenTEg— L1 sMmBus TF;KTOI;)aH
— ondpdepeH-| e Ouchchepen-| — uactota.
LmanbHbIX LparnsHble NokansHasn

CUrHanoB cuvrHanbl WwrHa
CnoTsl 3anycka
Knumaru- PXI-1 || c coeguHe-
— yeckue — " HUeM
ncnbITaHusa mBpuaHbie «TOMKa—
— EuroCard CNoThI TouKa»

Ovchcheper-
LmarnsHbIA
curHan
|| CMHXpOHW-
3aumm
C U3MeHa-
eMoi
YacToTol

OpHono-
NAPHLIA
CvrHan
TaKTOBOW
YacToThbl.
Tpurmepsl

PucyHok 1 — ApxuTektypa obopynosaHus PXI Express
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Ha pucyHke 2 npuBeneHa apxvmTekTypa nporpaMmmuoro obecnedernuns PXI Express (cm. [3]).

PXI Express
Pacwwupennn PCIl Express extensions
ans nporpammHoro obecneveHus npubopos

ApxuTekTypa
nporpaMMHoro
obecnedenns
Ynpaenexve MporpammHoe
obLwKumn pecypcamm Oniﬂiﬁ;;ﬂ?b'e oGecneyenve
wacecu PXle Apaneepa

PucyHok 2 — Apxutektypa nporpammHoro obecnedenun PX| Express

CTpyKTypa cTaHgapTa

HacTtoswunin ctaHgapT yctaHaeBnueaeT Habop npaBwWi, PEKOMeHOaUnn, paspelleHun 1 3aMedaHunin
Hapagy € NOSICHAKLWMM TeKcToM, Tabnuuamu u pucyHkamu. C Lensi 4YeTkoro onpeaeneHus tTpeboBaHWUi
HacTosILLero cTaHaapTa B ero TEKCTe NPUMEHSOT cnefyrllne KNiyeBkle Croga:

- NpaBu1no;

- pekoMmeHgauus;

- paspeLleHue;

- 3amevaHue.

Moboi TEKCT, HEe MMEeILLNIA B KAYECTBE 3arofioBKOB NepeYncrneHHbIe KNYeBkIe COBA, ABNAETCH onuca-
TENbLHOW YaCcTbH CTPYKTYPbl CUCTEMBI UK €€ paboThl, M3NOXEHHOW B ONMCATENbLHON UM NOBECTBOBATENBHON
thopme.

MpaBuna wuanaralT OCHOBHble TpeboBaHMA HACTOALLEro CTaHZapTa, XapakTepusyloLWecs CroBOM
«OOMKHO».

CooTBeTCcTBME JaHHbLIM npasunam obecneynBaeT HeOBXOAMMbIN YPOBEHb COBMECTMMOCTHU obopydoBa-
HWSA pa3NU4YHbLIX MPOVU3BOAUTENEN, OXUOAEMBIA CUCTEMHBLIMU MHTErPAaTOPaMn U KOHEYHLIMU NONbL30BATENSMU
pbIHKa KOHTPONbLHO-U3MepuTensHor annapatypel (KWA). YcTpoincTBa, COOTBETCTBYHOLME HACTOALLEMY CTaH-
0apTy, OOMKHbI YOOBNETBOPATE BCEM TPEBOBAHMAM, U3MOXKEHHBIM B PA3NUYHbLIX NpaBunax.

Pexomengauun obecneymBalT AOMOMHUTENIbHOE PYKOBOACTBO, KOTOPOE MOMOXET MpPOU3BOOUTENsM
YNYYWWUTE MOMNb30BaTENbCKUE XapaKTepUCTUKKM ycTponcTB PXle, xapakTepusylowmecs CNoBOM «Crefyers.
CrnepoBaHve pekomeHaauusam ynyywuT OyHKLUMOHANbHOCTb, TMOKOCTE, COBMECTUMOCTb WM/MnK yaobcTBO Mc-
nonb3oBaHus yctponcte PXle. NpumeHeHne pekoMmeHaaUui K yCTPONCTBAM He ABnsieTca 0b6sa3aTenbHbIM.

PaspeleHna nogyepknBaoT rMbKOCTL HACTOSILLErND CTaHAAPTA U XapaKkTepuayrTCsl CNOBOM «MoryT». Pazpe-
LLIEeHUs] rMaBHbIM 06pa3oM pa3bACHAKT OMANa30H peLleHnid NPOeKTUPOBaHWSA, KOTOPLIA AOCTYNEH NPOEKTUPOBLLM-
KaM MOZyrnen M cMcTeM Ha ux ycmaTpeHune. OHK NMO3BOMST NPOEeKTMPOBLUMKAM MaHMAYNMPoBaTh (OYHKLKMOHAMb-
HOCTbI, CTOMMOCTbLIO W ApYrUMU hakTopamMu AN co3faHus uanenqin, oTBe4arLLmMX OXMOAHUAM Nornb3oBaTenei.
PaspelueHnsa HOCAT HeATparnbHbIA XapakTep W He NpegnonaratoT Ux 06a3aTensHON peann3auuu.

3amevaHus noguYepKNBaOT HEKOTOPLIE BaXHbIE HIDAHCLI HAacToswero ctaHaapta. OHU NOMOratoT nyJile
MOHATL NOATEKCT HEKOTOPbLIX TpebOBaHWIA HACTOSLLEro CTaH4apTa UMK BeIAENUTL MaBHOE U3 YACTHLIX Tpe-
BoeaHui. 3ameyaHusa B OCHOBHOM COLEPKaT COBEThI MO NPOEKTUPOBAHUIO.

Bce npaBuna, pekomeHgauuu, paspelleHns U 3aMedaHns AOMKHbI paccMaTpuBaTbcsi COBMECTHO C CO-
NYTCTBYHOLLUM TEKCTOM, Tabnuuamn n pucyHkamu. [NpaBuna mMoryT SBHO UKW HESBHO cofdepXaTtb MHopmMa-
Lnto, NpMBEdEeHHY B TekcTe, Tabnuuax n pucyHkax. HecmoTpsl Ha To, 4TO HacTOsLWMIA CTaHOapT v npea-
nonaraeT, UTO BCe HeobxoguMmble TPeBOBaHUSA N3NOXEHbLI B NPAaBMNAxX, BO3MOXHO, YTO HEKOTOpbIE BaXHble
MOMEHThLI OrOBapuBAaKTCS B HACTOALLEM CTaHaapTe 3a npegenamMu npaeun. C TOYKW 3pEHUS MakcUMarbHOW
COBMECTMMOCTM CO cTaHAapToM, Takme TpeboBaHusa nydlle TpakTOBaTh Kak npasvna.

YcnewHas peanusauua ycTpolctB u cuctem PXle TpebyeT 3HaHMA HacTosiwero craHgapTta
(cm. Takxke [1] m [2]).

VI
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

APXUTEKTYPA BA30BAA NOCTPOEHWA CUCTEM
KOHTPOJIbHO-U3MEPUTEJIbHOM ANMNAPATYPbI PXle

TexHu4eckne TPEGOBBHMH

The basic architecture of PXle test and measurement instrumentation systems. Technical specifications

Data BBegeHna — 2024—04—01

1 O6nacTb NpUMeHeHus

HacTosawmin ctaHgapT pacnpocTpaHaeTcsl Ha MOAYMNbHY KOHTPOINbHO-U3MEPUTENBHYO annapartypy v
ycTaHaBnuBaeT TpeboBaHMsa K paspaboTke mporpaMmMHo-annapaTHbiX CPeACTB Ha OCHOBE apXMTeKTypbl
PXI| Express.

HacTosAwmia cTargapT npegHasHavyeH aAng peleHus cnefyolwmnx 3agaqd:

- obecneveHnss BO3MOXKHOCTM rmbkon koHdurypaumm KA ona nony4yeHua Hauny4ylwen npou3BoanTENb-
HOCTW NpW 3Kcnnyatauuu;

- CHWXEHWA CTOMMOCTK pa3paboTku 1 BHeapeHusa KNA;

- CHWXeHWUA rabapuTHBIX Pa3MepoB KOHTPOMbHO-M3MEPUTENBHBIX KOMMNITEKCOB;

- MOBbILEHUS NPOU3BOAUTENLHOCT MOAYIBHbLIX CUCTEM NYTeM OpraHuM3auuMy BbICOKOCKOPOCTHbLIX MO-
TOKOB OaHHbIX M TECTOBbIX CUIHaMN0B;

- obnervyenuns mogudukaumn KWMA nytem 3ameHbl Unu OONONHEHUA MOOUULWNPOBAHHBLIX MHCTPYMEH-
TanbHbIX MOAYMNEN NPU COXPaHEeHUNn HEU3MEHHOW CTPYKTYpbl Bcer cuctembl KUA;

- obecneveHns BO3MOXHOCTA pa3paboTKN CUCTEM C NPUMEHEHMEM BbICOKOCKOPOCTHOIO MHTepdeica
PCle.

2 HopmaTUBHbIe CCbINKU

B HacTosALWeM cTaHAapTe MCMONb30BaHbl HOPMaTUBHbIE CCHINIKM Ha credyloline cTaHgapThbl:

FOCT IEC 61010-1 Be3onacHOCTb 3NEKTPUYECKUX KOHTPOMbHO-N3MepuUTenbHbIX npubopoe 1 nabopa-
TopHoro obopygoBaHus. Hacte 1. O6wune TpeboBaHna

FOCT P 53032 (CO 7779:1999) Wym mawwmH. Mameperue wyma obopyaoBaHnsa Ans MHOPMAaLMOHHBIX
TEXHOMNOTMM U TENEKOMMYHKUKaLWIA

FMOCT P M3K 61326-1 ObopygoBaHue anekTpuyeckoe And U3aMepeHus, ynpaeneHmsa u nabopartopHoro
npvMeHeHus. TpeboBaHWUs aNeKkTpoOMarHUTHOW coBMecTUMOocTh. YacTb 1. Obwue TpeboBaHus

MpumeuyaHue — lNpn NoNL3OBAHMW HACTOALLMM CTaHAAPTOM LENecoobpasHo NPOBEpUTL AENCTBUE CCbINOY-
HbIX CTAHOAPTOB B MH(OPMALMOHHOR cucTeme obLero nonk3oBaHua — Ha ouumansHoMm caiTe deaepansHoro areHT-
CTBa MO TEXHWYECKOMY PErYNMPOBAHMWIO U METPONOrUK B ceTU VIHTEpHET MnK No exerogHomMy WHopMaLMoHHOMY yKa3a-
Tento «HaumoHaneHblE CTaHAaPTLI», KOTOPbIA 0NYGNUMKOBaH MO COCTOAHMKO Ha 1 AHBapA TEKYLLEro roaa, U no Bbinyckam
eKeMeCcAYHOro MHOPMaLMOHHOTO yKa3aTtensa «HaunoHaneHble CTaHgapThl» 3@ TEKYLWWA rog. Ecnv 3amMeHeH ceblnoYHbIR
CTaHOapT, Ha KOTOpbIA JaHa HEAATUPOBaHHAA CChIMKa, TO PEKOMEHOYEeTCA MCMOMb30BaTh OEWCTBYIOLLYI0 BEPCUKD 3TOrO
cTaHOapTa C yY4eTOM BCEX BHECEHHbIX B [aHHYH BEPCUI0 M3MeHEeHWA. Ecnu 3aMeHeH CChINOYHbIA CTaHOapT, Ha KOTOPEIiA
AaHa JaTWpOoBaHHas CCblfKa, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUIO 3TOr0 CTaHAapTa C yKa3aHHbIM Bbile rofom yT-
BepxOeHus (npuHaTus). Ecnu nocne yTBepXAeHUs HACTOSLEro CTaHdapTa B CChINMOYHLIA CTaHAapT, Ha KOTOpbIA AaHa
[aTVpPOBaHHAasA CChINKa, BHECEHO U3MEHEHWE, 3aTpariBaloLLee NonoXeH1e, Ha KOTOpPoe JaHa CChiMKa, TO 3TO MOMNoXeHne
peKkoMeHIYyeTCcs NpUMeHATb 6e3 yyeTa AaHHOro uaMeHeHusi. Ecnm cebinoyHbli cTaHaapT oTMeHeH 6e3 3ameHbl, To Nomno-
XEHWe, B KOTOPOM [1aHa CCbIMKa Ha Hero, peKoMeHAYeTCA NMPUMEHSATbL B YACTU, He 3aTparMBaioLLen 3Ty CCbINKy.

M3paHue ochbnumnansHoe
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3 TepMmuHbI U onpeaeneHus

B HacTosfleM cTaHgapTe NpUMEHEHbI CreyLlMe TEPMUHEI C COOTBETCTBYIOLLMMU onpefeneHnsMu:

3.1 ycoBepleHcTBOBaHHble AudcddepeHunansHble coeguHutenu; ADF (advanced differential
fabric): OuddepeHunanbHble BbICOKOYACTOTHbIE COEAWHWTENMW, UCMOMb3yeMble AMA NepefaduM AaHHbIX B
mopynsax CompactPCl Express.

3.2 uHTepdreric npuknagHoro nporpammupoBaHusa; AP| (application programming interface): Onu-
caHue cnocoboB B3auMOOenCTBMS OOHON KOMMNBIOTEPHON NPOrpamMmMel ¢ ApYTruMU.

MpumeyvyaHne — Yacto peanuayerca oTAenbHOW NPorpaMMHON BUBNMOTEKOM UMM CEPBMCOM OMNepaLMOHHON
cucTembl. Mcnonekayetca nporpaMMucTamy Npy HanMcaHnyM BCEBO3MOXHBIX MPUIOXKEHWIA.

3.3 cuctemHan wuHa CompactPCl Express: CuctemHas WWHa Nepefadun AaHHbIX NS KOHTPOIbHO-
M3mMepuTenbHOW annapaTypsl, ABNAKWAACA cTaHAapToM Ans pa3paboTkn ycTponcTB Ha ocHoBe WinHbl PCle
1 coeguHmuTenen Tuna Eurocard.

3.4 cpopmart Eurocard (European packaging specifications): CTangapTHbIA KOHCTPYKTUB UCMONHEHWS
nevyaTHbIX NNart, NnpegHasHa4YeHHbIX 45 pasMeLLeHnsa B cneumnarnbHbiX KperuTax unm waccu.

3.5 yBegomMneHme o TexHU4eckux [MHxeHepHbIX] nuameHeHunax; ECN (engineering change notice):
OduumaneHoe yBegomneHne o6 yTeBepaeHWn M3MEHEHWIA, KOTOPOE MCMNONb3YHT NPOM3BOAUTENNU ANA TOrO,
4TOGbI YBEAUTLCS, YTO MX KOHTPaKTHbIE NPOU3BOACTBA W ApYrMe NapTHepbl-NpouM3BoauTenu paspabaTteiBatoT
CUCTEMbI NPaBUMNbHO.

3.6 aneKTpuYecKkM cTUpaemoe nepenporpaMmmumpyemoe 3anomuHawwee ycTpouctBo; EEPROM
(electrically erasable programmable read-only memory): OguH 13 BUOOB 3HEProHe3aBUCUMON NaMsTh.

3.7 ycoBeplIeHCTBOBaHHbLIA XeCTKUA MeTpuiecknin pasbem; eHM (enriched hard-metric): Cneywnanu-
3MpOBaHHbIA COEQVUHUTEND BBOAA-BbIBOAA OaHHbIX AMNA MeYaTHbIX Nnart.

3.8 reorpadmnyecknnn agpec; GA (geographical address): lWuHa, no3sonsiowaa ogHo3Ha4yHo onpeae-
NUTb NONOXeHWe MOAYNSA B Laccu.

3.9 nHTepdheicHan WuHa obwero HasHa4veHuna; GPIB (general purpose interface bus): Mapannens-
Has WwHa nepefavv gaHHblx ¢ kabenem v coegvHuTenemM ¢ 24 nposBodamu, MakcMMmaneHasa anvHa kabens
KoTopbIx orpaHuyeHa 20 M, BelnornHeHHaa no ctaHgapTy |[EEE 488.

3.10 wwuHa; ISA (industry standard architecture): 16-pa3psigHas BHYTpeHHAA LLUMHA KOMMNbKTEPOB, OCHO-
BaHHbIX Ha npoueccopax Intel 80286 1 nx HenocpeacTBeHHbIX NpeemHuKax B 1980-x rogax.

3.11 BbIbop ycTpoucTBa MHMUManu3sauun; IDSEL (initialization device select): CurHan doopmupyetcs
rmasHbIM MocToM unu moctom PCI-PCIl gna Beibopa ycTpoicTBa Npy 3anucu Unu YTeHWW ero namaT KoHpu-
rypaumu.

3.12 wHTepdpeiic nopknioveHua nepudepuiHbix ycTporcTB; PCl  (peripheral component
interconnect): luHa BBOAA-BbIBOAA OAHHLIX ANA NOOKMHOYEHUS NepUEepUiHbIX YCTPOWCTB K MaTEepPUHCKON
nnaTte KOMNblOTepa.

3.13 ycKkopeHHbIW MHTepdeACc nogknoYeHUsA nepudepuitHbix yctponcts; PCl Express (peripheral
component interconnect express): JlokansHas KoOMMbOTEpHas LWWHA pacluvpeHws, NpefHa3HavdeHHas ansg
NOAKMIOYEHNA NepudepuitHbIX YCTPOWCTB K MaTepuHCKOW NnaTe nepcoHanbHOro KoMnetloTepa. ABnseTcs Bbl-
COKOCKOPOCTHOW Mogudhmkaumein WwHel PCI.

MpumeuaHnune — PCle peanuayeT nporpamMHyd mogene uHTepdenca PCl n npoTokon nocnegoBartenbHON
nepenaqu faHHbIX.

3.14 rpynna npouzeogutenen PCl yctponcTe; PCI-SIG (special interest group PCI): 3agayda rpynnsi
COCTOWT B Pa3BUTUKM W YNPaBNEHUU OCHOBAHHLIMK Ha WHe PCIl cTaHgapTamMmu nepefayn gaHHbIX.

3.15 rpynna npou3BoguTenen npombiwneHHbix KomnbloTepoB; PClI PICMG (PCl industrial computer
manufacturers group): pynna ansa agantauun TexHonoruu PCl ana Mcnonb3oBaHWs B BbICOKOMPOWM3BOOU-
TenbHbIX TENEKOMMYHNKALUAX, BOEHHbIX W MPOMBbILLMEHHbIX BEIYNCUTENbHbLIX MPUMNOXEHWUX, BKtoYas bonee
HOBbIE TEXHOMOMMMK.

3.16 pacwwupeHue PCl ana koHTponbHO-u3MepuTenbHbIX npubopor; PXI (PCl extensions for
instrumentation): MogynsHas cucteMa NOCTPOEHUS KOHTPOMbHO-N3MEpPUTENLHLIX NPUOOPOR, OCHOBAHHASA HA
wwuHe PCI.

3.17 pacwupennna PCl Express Oonsa KOHTPONbHO-N3MepuTenbHbiX npubopoB; PX| Express
(PCI express extensions for instrumentation): MogynbHas cuctema NOCTPOEHMSA KOHTPONbHO-M3MEPUTENBHbIX
npubopoBs, ocHoBaHHag Ha WwnHe PCl Express.

2
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3.18 Mmogynb cucteMHoW cuHXpoHusauum; STM (system timing module): Mogyne, obecneunsarLymii
CUHXPOHM3auuK paboTbl ApYyrux Modynen B CUCTEME.

3.19 cnoTt cucTeMHOM cuHXpoHuzauuu; STS (system timing slot): CneynannavpoBaHHbIA CnoT 4ns
YCTAHOBKW MOAYNSA CUCTEMHOM CUHXPOHW3aL K.

3.20 yHuBepcanbHbIW pazbem nutaHusa; UPM (universal power): CneuvannanpoBaHHbIA pasbem Ans
3NEeKTPONUTaHUA NnaTbl.

3.21 apxutekTypa nporpammMHoro ob6ecnevenus; VISA (virtual instrument software architecture):
Lnpoko mMcnonb3yemblid CTaHAAaPTU3NPOBAHHbLIM NPOrpaMMHbIA WHTepdenc B obnactn TecTUpoBaHUA |
M3MepeHWid aAna ynpaeneHusa npubopamu ¢ NepcoHansHoro KOMnsTepa.

3.22 yHueepcanbHbiA cTtaHgapT Eurocard; VME (versa module Europe): CtaHgapT KOMMNLKOTEPHOMW
wuHel VMEbus, nepeoHavansHo paspaboTaHHbIi Ana nuHerkn npoueccopoB Motorola 68000, Ho Bnocnen-
CTBWW LUMPOKO MCMONb3yeMblil ANA MHOMMX NpunoxeHni n ctangaptusosad IEC kak ANSI/ IEEE 1014-1987.

MpumevaHnune — CraHOapT OCHOBaH Ha pasmepax, KOHCTpyKuuKu 1 coeguHuTenax Eurocard, Ho ucnonbayet
coBCTBEHHYIO CUCTeMY curHanuaauun, kotopyto Eurocard He onpenenser.

3.23 mexxayHapogHas ToproBas accouuauus VMEbus; VITA (VMEbus international trade association):
Hekommepyeckasn GusHec-accoumal s, HanpaeneHHas Ha NoOLepPKKY OTKPbITON CUCTEMHOW apXUTEKTYpbI.

Mpumeuanue — OyHkyuK, BoinonHaemble VITA, aBnAlOTCA TEXHUYECKMMW, PEKMAMHBIMU U CBA3AHHLIMU C
nonb3oBaTeNAMY, OHU HanpaeneHbl Ha yBenuyeHve o6LLero pasmepa pbiHka, NPegocTaBneHne NocTaBLMkaM Aonon-
HUTENbHOW MHPOPMaLMK Ha pPbiHKE WM NpeaocTaBneHWe NoMb30BaTeNnaM CBOEBPEMEHHON TEXHUYECKON MHhopMaumn no
BCEMY MUPY.

3.24 cneuudmnkaumna VXiplug&play; VPP (VXIplug&play specification): Ctangapt ana paspaboTtku
OTKpbIThIX cucTeM VXI (cm. 3.26).

3.25 opraHmnzauma no craHgaptusaumm VITA; VSO (VITA standards organization): 3eseHo accounavmm
VITA, HanpaBneHHOE Ha pelleHne BONPOCOB Mo cTaHgapTu3auuu.

3.26 pacwupeHua VME gna npubopog; VXI (VME extensions for instrumentation): MogynsHas cucte-
Ma MOCTPOEHUS KOHTPOIMBHO-U3MEPUTENbHbIX NPpMBopoB, ocHoBaHHas Ha wuHe VMEDbus.

MpumeuvaHnue — VXI onpegensieT ONOMHUTENBHBIE MUHUW LWMHBI ANS CUHXPOHW3ALMW U 3amycka, a Takke
TpeBGoBaHUA K KOHCTPYKUMM U CTaHOAPTHbIE NPOTOKONbI NS KOHDUTYpaLWK, CBA3M Ha OCHOBE COOBLLEHUI, pacluMpeHms
HECKOINbKUX LWAaccu 1 ApYrux (yHKLMIA.

3.27 nporpammMmupyemasn rnoruveckas UHTerpanbHas cxema; [NJIMC: 3NeKTPOHHLIA KOMMOHEHT
(MHTerpanbHasi MUKpOCXemMa), UCNonb3yeMbil ANA CO30aHUA KOHMUrypupyembiX LUMMPOBLIX 3NEKTPOHHBIX
cxeMm.

3.28 anekTpomarHuTHasa coBmecTUMocTb; 3IMC: CnocobHOCTE TEXHWYECKUX CPEACTB OAHOBPEMEHHO
(OYHKLUMOHMPOBATE B pearnbHbIX YCNOBUAX 3KCANyaTauum ¢ TpebyemMbiM Ka4ecTBOM NpW BO3OENCTBMM Ha HUX
HenpeaHaMepeHHbIX 3MEKTPOMArHUTHLIX MOMEX M He CO34aBaTb HEeOOMYCTUMBIX 3MEeKTPOMAarHUTHBIX MOMEX
OpYruM TeXHUYECKUM cpeacTBaMm.

3.29 dopm-cakTop: CTaHOapT TEXHUYECKOrO M3Oenus, ONUCLIBAKLNIA HEKOTOPYK COBOKYMHOCTL €ro
TeXHWYECKUX NapamMmeTpoB.

3.30 cnoT: [NocagoyHoe MecTo € rpynnon coeguHuTenen, CoOeguHEeHHbIX C CUCTEMHON LLUMHOW U pecyp-
camu Laccu, npefHa3Ha4yeHHoe ONs YCTaHOBKW MOLYMS.

3.31 TpurrepHoe cobkiTue: I3MeHeHre NorMyeckoro COCTOAHNA CUrHana, CUrHann3upyoLLee 0 HacTy-
MNeHUn HEKOTOPOro cobeiTuA, Tpebytollero peakuuu annapaTypsl.

3.32 uHCcTpyMeHTanbHbIe curHansbl: CurHansl, HeobxoguMMele Ons obecnevyeHua YacTOTHOW U TpUrrep-
HOW CHMHXPOHKU3aUMK neprdepruinHbiX MOLYIEN.

4 Obwme cBepeHus ob apxutektype PXI Express

B paHHOM pasgene npvBoanTCcs 0630p BO3MOMHOCTEW, KOHCTPYKLUMW, SNEKTPUYECcKol U nporpaMMHON
apxuTekTyp cuctem PXI Express, KOTOpbIM Aal0TCS onpeAeneHnsa B HacTosALWEM cTaHaapTe.

4.1 O630p KOHCTPYKLMK

PXI Express, Takke kak u PXI-1, nogaepxuneaet popm-cakTopsl moayrnen 3U un 6U. [ing noggepxku
PCI Express ©blno go6aBneHo HeCKONMbKO HOBLIX coeduHuTenei (cm. [1]). B HacToswem cTaHgapTe MCnonb-

3
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3yl0TCH Opyrne Ha3BaHvs Ons Mogyneil M Tunos cnotoB no cpaeBHeHutwo ¢ CompactPCl Express, a Takke
BBOAATCHA HEKOTOPbIE HOBbIE NoHATMA. B Tabnuue 4.1 npuseaeHo HanMmeHoBaHue komnoHeHTa PXI| Express m
3KBUBANEHTHOe HauMeHoBaHne komnoHeHTa CompactPCl Express.

Tabnuua 4.1 — HaumeHOBaHWA B COOTBETCTBMM C HACTOALLMM cTaHOapTom u [1]

HaumeHoBaHWe B HacTosLWEM cTaHaapTe HavmeHosaHue B [1]
CuctemHbid cnot PXI Express CucTeMHbIl cnot
Cuctemnbii mogyne PX| Express CucrtemHag nnara
MepudepuiiHslin cnot PXI Express MepudbepuidHblid cnoT Tuna 2
MepudepuitHelin mogyne PXI Express MepuchepuintHasa nnata Tuna 2
MbpugHe cnot PXI Express MmbpuaHeI cnot
Mogynb PXI-1, coBMecTuMbIi C TMOpUOHLIM CIIOTOM He npumeHMmo
Cnot cuHxpoHmaaumm cuctemel PX| Express He npumeHumo
Mogynb CMHXpOHKM3aumm cuctemel PXI Express He npumeHmmo
Cnot PXI-1 TpaOWUWOHHLIA CrioT
Moayne PXI-1 Mepudbepnitnan nnata CompactPCl

Tunbl Mogynen 1 crnoToB, onpefeneHHele B [1], a Takke HOBbIE TUMLI, MPEACTABMNEHHbLIE B HACTOALLEM
cTaHgapTe, onucaHbl B NOCNeayowmMx pasgenax.

4.1.1 Tunbl Mogynen U cNoToB

B PXI| Express onpegeneHbl crnedylLwme TUnbl Mogynen U cnotoB: cucteMHelin moayne PXI Express
3U n 6U u cnoT, nepudepuinHbin mogyns PXI Express 3U 1 6U v cnoT, rubpuaHsiin nepudepuinHbii crnoT
PXI Express 3U n 6U, mogynb cuctemHor cuHxponnsauun PXI Express 3U u 6U v cnot, rubpugHsin cnot 3U
1 6U n mogyns PXI-1, coBmecTuMBIiA ¢ tnbpuaHeiM cnotoM 3U 1 6U. NoMuMo 3TUX TUMOB MOAYMEN U CIIOTOB B
waccu PX| Express ana peanusaunv nogaepxkn nepudepuiHelx mogynen PXI-1 paspelwieHo ncnons3osaTb
nepudepuitteie cnotel PXI 3U 1 6U (cm. [2]).

4.1.1.1 Cuctemuble mogynu PXI Express 3U n 6U u cnot

Y cuctemHbix mogynein PX| Express nveertcs veTblpe obasaTtenbHblx coeguHutens: XP1/XJ2/XJ3/XJ4
(cm. [1]). YnpoweHHoe onncaHme dyHKLMOHANBHOCTH COBLUHUTENEN:

XP1/XJ1 npegHasHauyeHbl ona nutanusa, XP2/XJ2 n XP3/XJ3 — ona PCIl Express, a XP4/XJ4 — ansa
curHanoB npubopos (cm. [2]). CucTemHbln mogyns 6U moxeT ucnons3oBate coeguHuteny J3/J4/J5 pna
BBOJa-BbIBOOA Yepes 3afHI0K NpubopHY NaHernb.

Ha pucyHkax 4.1 n 4.2 nokasaHbl cucteMHble mogynu PX| Express 3U v 6U, cooTBETCTBEHHO.

! i

i Y
XJ4
XJ3
XJ2
XP1 =
b] =
o© —1

PucyHok 4.1 — CuctemHbii Mogynb PXI Express 3U
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HononHuTenesHbie
COEAUHWTENN

Yepes 3a4HIK
NpUBOPHYIO NaHenb

/5

BBOAA-BbIBOAA < J4

\. J3
XJ4

XJ3
XJ2

XP1

1)) NamaRE: J

PucyHok 4.2 — CuctemHbii Mogyne PXI Express 6U

Ha pucyHkax 4.3 n 4.4 nokasaHbl cuctemHele cnotel PX| Express 3U u 6U, cooTBeTCTBEHHO.
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PucyHok 4.3 — CwuctemHbin criot PX| Express 3U
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JononHuTensHele
COEAVHUTENMN
BBOA-BbIBOAA < P4
Yepes 3aHIo0

npubopHYK NaHens

P3

XP4

XP3

XpP2

XJ1

PucyHok 4.4 — CwuctemHbinn crnot PX| Express 6U

4.1.1.2 NepudpepuitHein mogyne PXI Express n cnotel 3U 1 6U

Mepudbepuintdbin mogynb 3U PXI Express ocHaweH aBymsa coeguHutensamun: XJ3 n XJ4. YnpolleHHoe
onucaHune dyHKLMoHansHocT coenuHuTenei: XP3/XJ3 npeaHasHaderbl ansa PCl Express u guddepeHuu-
anbHbIX CUTHANOB NMMHUA TPUITEpPHbIX COBLITUIA U cUHXpoHKU3auuK, a XP4/XJ4 — ana curHanos UsMepuTerb-
HbIx NpubopoB (cM. [2]). MepudepuiHbin mogyns 6U PX| Express uMeeT OONONHUTENbLHLIA coeguHuTens eHM
ansa kpocc-nnat n XJ8, KoTopklid ycTaHaBNMBAETCSl B BEPXHWE KOMOHKW TpaguLUMOoHHOro paztemMa J5 ana obe-
CrneYeHns OONoNMHUTENbHOTO NMTaHua moayna 6U. HactoAawmin ctaHgapT He nogaepKMBaeT UCMoNb30BaHue
J3/J4/J5 Ha nepudepuiiHbix Mogynsax 6U.

Ha pucyHkax 4.5 n 4.6 nokasaHbl nepudepuinHbie moaynu PXI Express 3U 1 6U, coOTBETCTBEHHO.
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XJ4
)
XJ3 ]
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RN —

PucyHok 4.5 — lMepudepuitHblin mogyne PXI Express 3U

=

XJ8

(oononHUTENbHBIN)

XJ4

XJ3

ﬁ"’?,

PucyHok 4.6 — lMNMepudepuiiHbin moaynb PXI Express 6U

Ha pucyHkax 4.7 n 4.8 nokasaHbl nepudepuinHile cnotel PXI Express 3U 1 6U, cooTBETCTBEHHO.
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PucyHok 4.7 — Mepudepuitnbiin cnot PXI Express 3U
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XP8

XP4

XP3

Pucyrok 4.8 — lNepudepuiireiin cnot PXI Express 6U

4.1.1.3 TnbpuaHble nepudepuitHble cnotel PXI Express 3U n 6U

mbpuaHbie nepudepuintble cnotbel 3U nmetoT Tpu coeauHntens: P1, XP3 n XP4. YnpouieHHoe onu-
caHvne pyHKUMoOHanbHocTW coeguHuTenen: P1/J1 npegHasHadeHnbl ana 32-6utHoro PCIl, XP3/XJ3 — ons
PCl Express n auddepeHunansHbIX CUTHANOB TPUITEPHLIX COBLITUIA U CUHXPOHM3auuKn, a XP4/XJ4 — gna
curHanoB npu6opos (cM. [2]). TMBpuaHble nepudepuitHbie cnoTel 6U ocHalleHbl YeTbipbMs coeanHuTens-
mu: P1, XP3, XP4 n XP8. CoeauHutenu P3, P4 u P5 He ucnonbayoTtcs.

Ha pucyHkax 4.9 n 4.10 nokasaHbl rubpugHsie crnotsl PX| Express 3U n 6U, cooTBETCTBEHHO.
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PucyHok 4.9 — M'bpuaHbin nepudepuitdbia cnot PXI Express 3U
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XP8

XP4

XP3

P1

PucyHok 4.10 — TmbpuaHbit nepudepuidHblia cnot PXI Express 6U

4.1.1.4 Mogynw cuctemHomn cuHxpoHusaumm PXI| Express 3U u 6U u cnot

B PXI Express npegcraeneHsl Hosble mogynu 3U n 6U, HasbiBaemble MOOYNAMU CUCTEMHOW CUHXPOHU-
3auuun. Takke npefcTaBneHsbl COOTRETCTBYOWMe crioTel 3U 1 6U, Ha3biBaeMble croTamMu CUCTEMHOM CUHXPO-
HU3auuKu (MK CNoTamMy CUHXPOHU3ALUW CUCTEMBI).

Mopgynb cMcTeMHON cuHxpoHm3auuu 3U ocHalleH YyeTbipbMa coeguHuTenamun: TJ1, TJ2, XJ3 n XJ4, kak
nokasaHo Ha pucyHke 4.11. YnpolleHHoe onucaHue hyHKUMOHanbHOCTM coeguHuTenen: TJ1/TP1 n TJ2/TP2
npegHasHa4YeHbl AN pasBeTBNeHns NUHWMIA anddepeHunanbHbiX CUrHanoB TPUITEPHbIX COOLITUA U NUHKA
TPUITEPHbLIX COOLITUI «ToUKa—Toukar», XP3/XJ3 — ana PCIl Express u guddepeHuManbHbIX CUTHAN0OB TpUr-
repHbIX COBLITUIA U CUHXPOHU3aUuK, a XP4/XJ4 — ansa curHanor npubopos (cM. [2]).

Cnot 3U ocHaueH TpemMs HeobxoauMeiMu coeanHutTenamu: TP2, XP3 u XP4. TP1 aensaetca Heobsaa-
TenbHbIM AN KPOCC-NNaT C CEMbIO UMK MeHee crioTamMu, TpebyLWnMy NuHUK anddepeHLmManbHbIX CUTHaNoB
TPUITEPHbIX COBLITHIA.

Mogynb cucTemMHoOl cuHXpoHm3auun 6U obnagaet TeMu XKe COeauHUTENAMU, YTO U MOAYMb CUHXPOHM-
3aumnm 3U, a Takke O0oMNonMHUTENbHLIM coeguHUTenemM XJ8 Ans OONONHUTENBHOMO NUTAHUS.

Mopgynke cucteMHol cuHXpoHusauun 6U, pazpaboTtaHHbin ang waccu 6U, KoTopblil NnogaepxueaeT ycTa-
HoBky moaynei 3U ¢ Bonee yem 18 cnotamu, ocHallaeTcs OOMOMHUTENBHBIMU coeguHuTensMn TJ5 u TJ6.
370 NO3BONSAET MOJYIIO CUCTEMHON CUHXPOHKM3aLMK 6U nogkntoyaTbesl K 4ONONHUTENbHBIM JIMHUSIM TpUrrep-
HbIX COObITUNA.

CnoT cUCTEeMHOM CMHXPOHM3auun 6U, KOTOPLIN He NO3BONSET yCTaHaBNMBaTL MOAYMW CUCTEMHOWM CUH-
xpoHuzauumn 3U, obnagaet YeTbipbMs obsa3aTensHbIMU coeguunTenamu: TP2, XP3, XP4 n XP8. TP1 aesnaetcsa
HeobsA3aTenbHbIM AMS KPOCC-NNaT C CEMbIO UNKW MeHee crioTamu, Tpebywnmm nuHun auddepeHLnansHbIX
CUTHanoB TPUITEPHbIX COBLITHIA.
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Cnot cucTeMHon cMHxpoHM3auuMy 6U, nogaepkMBaroLnin yCTaHOBKY MoAynel CUCTEMHON CUHXPOHU3a-
umn 3U, ocHalwaeTcsa ceMbi HeobxoaumbiMK coeauHuTenamu: TP1, TP2, XP3, XP4, sepxHuin TP2, BepxHui
XP3 un BepxHuin XP4. BepxHuit coeanHutens TP 1 aBnsaeTca HeobasaTenbHbIM A5 KpOCC-NNaT ¢ 24 U MeHee
cnoTtamu, TpebyrlwuMm NMHUKM auddepeHLnanbHbIX CUTHANOB TPUITEPHBIX COBBITUNA.

XJ8
(mONONHWTENbHbIR)

TJ5 1 TJG - TONBKO

ANA Moaynewn cUCTeEMHOW TJ6
CUHXPOHW3aLMAN, KOTOPbIE
NOAAEPKNBAIOT LUACCH

€ BO3MOXHOCTbLH YCTAHOBKM TJ5
3U B cnoTe cucTemMHol
CUHXPOHW3aLMK

XJ4

XJ3

TJ2

TJ1

~F

PucyHok 4.11 — Mogynb cucTeMHol cvHXpoHu3auun PXI Express 6U

Cnot cuctemHon cuHxpoHusaumm 3U PX| Express nokazaH Ha pucyHke 4.12.

XP4
XP3

TP2

TP1
(0,ONONHUTENBLHbIN)

PucyHok 4.12 — Cnot cucteMHolil cuHxpoHmnaaumn PXI Express 3U
CnoT mogynsi cucTeMHOW cuHXpoHu3auun 6U nokasaH Ha pucyHkax 4.13 n 4.14.
13
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XP8

XP4
XP3
TP2

TP1
(AONONHUTEMbHLIA)

PucyHok 4.13 — Cnot cucteMmHol cuHxpoHusauum PXI Express 6U

XP4

XP3

TP2

TP1
(BoNONHWTENbHBIRA)

XP4

XP3

TP2

TP1

PucyHok 4.14 — Cnot cuctemHon crHxpoHuaaumnn 6U PXI Express ¢ nogaepxkon yctaHoeku 3U
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4.1.1.5 Cnot PXI-1

B waccu PXI Express moryT 6biTh crnoThl, nogaepxusawLwme nnatel PXI (cMm. [2]). 3Tu cnoTtbl cooTBeT-
CTBYHOT TpeDOBaHWUSAM K KOHCTPYKLUMK C YY4ETOM NonoxXeHui [2] n HasbiBatoTes cnotammn PXI-1.

4.1.1.6 NepudpepuitHein Mogyns PXI-1, coBMecTuMEIN ¢ rubpuaHeiMu cnotamm 3U 1 6U

PXI-1 unu ceAsaHHbIn ¢ HUM ECN onpegenser cOBMECTUMbIA ¢ TMOPUAHBIM CIOTOM NepudepuinHbIni
moayne PXI-1 3U u 6U, koTopbin siBnsietcsa mogynem PXI-1 3U wnm 6U, B koTopoMm coeguHutens J2 HM zame-
HeH Ha coeanHuTens eHM. CoeanHnTens eHM npepactaBnsaeT coboin MoanULMpPoBaHHbLIA coeauHuTens HM
C waroMm 2 MM co cneymnarnbHbIM NO3ULMOHNPYIOLWKWM KIIOYOM, KOTOPbLIA yYCTaHaBNMBaeTCA B BEPXHWE BOCEMb
KONOHOK coeauHutens J2 PXI-1. 3ToT TN Moayna MOXET Ucnonb30BaTbca B Nwbom rubpugHom criote PXI-1
unu PXI Express. Ha pucyHkax 4.15 n 4.16 nokazaHel mogynu PXI-1, coBMecTUMble ¢ ruBpuaHbIMU CNOTaMu
3U n6U.

i

o
XJ4 g

J1 =

PucyHok 4.15 — Mogyne PXI-1, coBmecTumblin ¢ rubpuaHeiv nepudepuinHeiM cnotom 3U
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XJ4

J1 (e

PucyHok 4.16 — Mogyne PXI-1, coBmecTumblin ¢ rubpuaHeim nepudepuinieiM cnotom 6U

4.1.2 PacnonoxeHrWe CUCTEMHOrO CroTa U MOAYNA CUCTEMHOW CUHXPOHU3ALUU

PXI| Express onpegenser MecTONoONOXeHne CUCTEMHOIO CIoTa, Kak caMbli AanbHWA NEBLINA CNOT B lWac-
cu c Homepowm cnota 1 (Slot 1). 310 onpegeneHHoe pacnonoeHue ABMAETCA NOLMHOXECTBOM MHOTOYUCEH-
HbIX BO3MOXHbIX KOHGUrypauui, gonyckaemblx nonoxeHusimu [1] (cuctemubin cnot CompactPCl Express
MOXeT BbITb pacrnonoxeH B NioboM MecTe Ha Kpocc-nnate). OnpegeneHve equUHOro MecTa Ans CUCTEMHOro
crnoTa ynpoLiaeTt MHTerpauuio 1 noBkIlaeT cTeneHb COBMECTUMOCTU Mexay KoHTponnepamu PXI Express u
waccu. Kpome Toro, Tpebyetcs, 4Tobbl NpyM HEOBXOAUMOCTM CUCTEMHbIA MOLYNb PacLUMPANCSA BMeBO A0 Tak
Ha3blBaeMblX CIOTOB paclUMpeHns koHTponnepa (cMm. [2]). PaclumMpeHue BNeBO He MO3BOMNAET CUCTEMHbLIM MO-
OynaM UCNonb3oBaTth LeHHble nepudepuiiHblie CrnoThbl.

HekoTopele waccu PX| Express mMoryt uHterpupoBate PyHKUNOHANbHLIE BO3MOXHOCTU CUCTEMHOIO
MoOynsa B Waccu. B Takoi cucteme CUCTEMHLIR CrnoT He TpebyeTcs, a Hymepauusa nepudepuiiHbIX CroTOB
HauynHaeTcH ¢ 2.

PXI| Express onpegensieT cnoT CUCTEMHON CMHXPOHW3aUWK, B KOTOPbIM MOXET BCTaBNATbCA nepude-
puiHbIA Mogynb PX| Express unu mogynb CUCTEMHOW CUHXPOHM3aLMu, obecneynBarwLLmMiA MHOUBUOYaNbHbIE
TPUITEpbI ANA BCEX APYrMX NepudepuitHbiX MOAYMeln 1 No3BONALMIA 3aMEHUTL CUCTEMHBIA OMOPHbIA reHe-
paTop. PacnonoxeHue crnota CUCTEMHON CUHXPOHM3aLUMK He ABNAEeTCcA obasaTenbHbIM, YTO MO3BONSET pas-
paboTyuKam Kpocc-nnaT onTUMMU3UMPOBaTb ee Mo CTOMMOCTH.

4.1.3 JononHUTenbHbIE KOHCTPYKTUBHbIE XapakTepUCTUKN

B nononHeHwue k hyHkumsam nonoxenunia [2] B PXI Express go6aeneHbl ONONHUTENbHbIE pEKOMEHAaLMK
No OXNadKAEeHWH, a TakKe No U3AMEPEeHUIo 1 XapakTepucTMKamMm ypoBHEW akyCTUHECKOoro WymMa.

4.1.4 ComecTumocTb ¢ CompactPCl Express

BzavmogeictBuMe mexay npogyktamu, coBMecTuMbiMu ¢ PXI Express, U cTaHOapTHBIMKM NpoayKTamu
CompactPCl Express sBnsetcs BaxHOW (pyHKUMeR, obecnevyMBaemMol HACTOAWMM CTaHOApTOM (CM. Tak-
xe [1]). Ansa HekoTopbiX cucTeM, coBMecTUMbIX ¢ PXI Express, moryT noTpeboBaTbCa KOMMOHEHTLI, KOTOpbIe
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He peanusylT cneuududeckne dyHkumm PXI Express. Hanpumep, nonb3oBatento moxeT notpeboBaTbceA
ncnonb3oBaHWe cTaHgapTHOro mogyns cetesoro uHTepdenca CompactPCl Express B waccu PXI Express.
AHanorn4HeiM 06pa3omM, HeKOTOpLIE MOMbL30BATENW MOTMYT BelOpaTh MCMOMNbL30BaHWE MOAYNSA, COBMECTUMOIO
c PXI Express, B ctaHgapTHoM waccu CompactPCl Express. B Takux crniyvyaax Nonb3oBaTenb He CMOXET 1C-
nonb3oBathk crneuuduueckue pyHkumnn PXI Express, HO CMOXET Ucnonb3oBaTh 6a3oBbie hyHKLUKM MOAYNA.

Cnegyet o6paTuTb BHMMaHWE Ha TO, YTO (PYHKLMOHaANbHAA COBMECTUMOCTb MeXAy NPOAYKTamu
PXI| Express u gpyrumu peanusauunsmum npoayktoB CompactPCl Express ons KoHkpeTHbIx o6nacTtein npume-
HEHWA (KOTOpbIE MOTYT onpenensiTe Apyrie Ha3HavYeHNsA CUrHanoB 415 KOHTaKTOB BBOAA-BbIBOAA COeQMHUTE-
nen XP4/XJ4) He rapaHTupyetcs. MonoxeHua [1] oroBapuBalT MeXaHUYeCcKMe KNvu coeguHuTenen XP4/
XJ4 xak gns npogyktoe PXI Express, Tak n ansa npogyktoB CompactPCl Express Ana KOHKpeTHbIX obnacTten
NPUMEHEeHUs, YTOObLI UCKITIUYNTE 3NEKTPUYECKME KOH(DNUKTEI MeXOY HUMU.

4.1.5 TunoBble KOMMOHEHTLI CUCTEMBI

Ha pucyHke 4.17 nokazaH npumep cuctembl PX| Express ona unnoctpauumu pacnonoXeHns OCHOBHbIX
KOMMNOHEHTOB cucTemMbl. Cuctema PX| Express cocTOMT M3 WAacCcK, KOTOPOE COAEPXWUT Kpocc-nnaTy
PXI| Express n npegoctasnaer cpeacTBa AN NOSOEPXKW CUMCTEMHOIO KOHTponnepa v nepudepuinHbiX
Mogynein. LLlaccu MoxeT ocHawaTbCa OAHUM CUCTEMHBLIM COTOM UM AOIMDKHO COAepaTb OOUH UMW HECKOMbLKO
nepudpepuiiHeix cnotos. Crneea oT CUCTEMHOr0 cnoTa MoXeT DbITe 4OCTYNHO Noboe KONMYecTBO CNOTOB pac-
WrpeHust cuctemMbl. CNoT CUCTEMHON CUHXPOHU3ALIMM MOXKET pacnonaratbcsi B JIIOGOM M3 OOCTYMHBIX CNOTOB
cnpaga ot crota 1. Kpocc-nnarta cogepunt uHtepdeicHble coegnimTtenn (XP1, XJ2 u T. 4.) n obecnequnBaet
CBAA3b MEXAY CMCTEMHbIM CIOTOM, NepudepUnHbBIMK CIOTaMU U CITIOTOM CUHXPOHU3aLINA.

1 2 3 4 5

No

N

\«3 \00

AOGO©OD0DOGO O
\ N o J

Cnotbl MepudepuiiHble cnoThl

pacLInpeHmus
CUCTEMbI

1 — cuctemubli cnot PXI Express; 2 — nepudepuritbii cnot PXI; 3 — mMoaynb; 4 — cnoT cuHxpoHn3auun cuctembl PX| Express;
5 — rubpmnaHbiin cnot PXI Express; 6 — nHTepdencHele coeauHuTenn Kpoce-nnatel; 7 — cnot PXI-1; 8 — kpocc-nnara; 9 — waccu

PucyHok 4.17 — TunoBble KOMMOHEHTbLI CUCTEMBI
4.1.6 Waccu c nopgaepxkon yctaHoBKkM mogynen 3U B cnote 6U

Tak xe, kak n PXI-1, PX| Express nossonaetr adpdeKTMBHO ucnone3osate mogynu 3U B waccu 6U.
Llaccu 6U PXI Express MoxeT nogaep:vMBaTth YCTAHOBKY onpeferneHHbix kombuHaumin mogynen 3U B ogHOM
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cnoTe 6U. 370 No3BONAET OAHOBPEMEHHO BCTaBNAThL 0AMH Modynb 3U B HUKHIOKW YacTb cnota 6U, a gpyron
mMoayne 3U — B BEPXHIOK YacTb TOro e crnota 6U. 3T1o MoxeT BbiTb peann3oBaHO MEXaHUYeCKN C MOMOLLbIO
apantepa 3U/3U mnu ¢ nomowbio BnoyHblx kapkacos. Waccu 6U PXI Express MoxeT ObiTb BbINOMHEHO C
nbbIM KonuyecTBOM cnotoB 6U, KoTopele nogaepxuMBakT 3Ty pyHKUM. Ha pucyHke 4.18 nokasaHa obLuas
koHdurypaumsa waccu 6U, nogaepxuBaroLLero ycTaHoBky mogynewn 3U.

Cnotbl Cnor,
pacLMpeHus noAAepKMBaIOLLMIA
cuUcTeMbl ycTaHoBKy 3U Cnotel 6U
r AYd i

CoepuvHutenu uHtepdelica
BEPXHWUI oTAEN
Mogynb
3U
Mogayne
3uU

[ononHuTeneHbie coeguHUTenn
CWCTEMHOrO cnorta

e |8 |- |8_|&8_|E_|E_|&
@ @ Jo | 3o | §o | o | §©o | Ho | §© | Ho©
= = = = = = = =
I )
S| 2o
g | 8o
= =

CucremHble coeanHuTenu
HWKHWIA oToen
CoeagnHuTeny uHtTepdeinca
HWXHWA oTaen

1 — cMCTEMHbIV cnoT

PucyHok 4.18 — lNMpumep waccu PX| Express ¢ nogaepxkon yctaHoBku 3U

4.2 OB630p 3NeKTpUYECKOW apXUTEKTYpbI

Mopo6Ho Tomy, kak PX| 06beamHmMn yHKLUN M3MepuTenbHbIX NPUB0OPOB CO CTaHAAPTOM LUNHLI HACTOMNb-
Horo komnbtoTepa PCI, PXI| Express 06beanHsaeT dyHKLUN M3MepUTENbHbIX NprBOPOB CO CTaHAAPTOM LUWHbI
PCI Express, ncnonb3yemMon B MepcoHanbHbIX KOMMblTepax. WHcTpymeHTanbHble yHKumMm PXI Express
BKITIOMALOT B ¢e051 MHOIME MHCTPYMeHTarnbHble oyHKLKMKM TpaauumoHHoro PXI, a Takke HoBbIW AnddepeHum-
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anbHbIA CUCTEMHbIA TakToBbIW curHan 100 MIu, HoBble OByxToYedHble (CBA3b TUMA «TOYKa—TOYKa») And-
depeHuManbHble CUrHanbl TPUITEPHbIX COBLITUIA M HOBbLIA OBYXTOYEYHbIA TAKTOBLIA CUrHaIN NepeMeHHon Ya-
CTOThl. 3TN hyHKL UK peanu3oBaHbl Ha Kpocc-nnarte Ans obecnevyeHns MakCMMansHOW NPOWM3BOAUTENBHOCTU
NMpoLEeCCOB TAaKTUPOBAHWSA U CUHXPOHU3ALUN UHCTPYMEHTOB.

4.2.1 ®yHKUMN, 3aMMcTBOBaHHbIe n3 CompactPCl Express

Mutepdeinc PCl Express — ogHa W3 OCHOBHbIX (YHKUMOHANbHbLIX BO3MOMXKHOCTEN, KOTOPYIO
PXI| Express saumcTteyeT y CompactPCl Express. Cuctembl PXI Express moryT nepenasath faHHble B CU-
CTEMHbIA MOAYMb U M3 CUCTEMHOIO MOAYNSA CO CKOPOCTho 0 24 M6ainT/c B KaXaoM HanpaeneHun (Mpu uc-
nons3oBaHuu 24 nuHun PCle Gen 3), a oTaensHbie nepudepuiiHele mogynu PX| Express moryT nepefasaTthb
[aHHble CO ckopocThio Ao 8 MBaiT/c B Kaxaom HanpaeneHuu (npu ucnonb3osaHuu 8 nuHuin PCle Gen 3).
YuuTbiBasd, yto kommyTatopel PCl Express uMeoT BO3MOXHOCTL OOHOBPEMEHHOW Nepefayn AaHHbIX MeXxay
ycTpoictBamu PCl Express no HecKonbkuM OTAENbHbLIM KaHanam, CyMMapHas makcuMmalnbHasi CKOpPOCTb
nepegaqm gaHHbix BHYTpWU cucTteMbl PXI Express mexzy BceMu Mogynsamu MoxeT gocturaTte 128 M6ant/c B
Ka)goMm HanpaeneHuu. BenndmHa nponyckHOW crnocoBHOCTM CUCTEMbI 3aBUCUT OT KOHKPETHOIW peanvsaumnm
1 nosBonseT nocrtaewmkam PX| Express paspabaTtbiBaTe CUCTEMbI, OTBEYaKOLWMe NOTPEOHOCTAM KITMEHTOB
C TOYKM 3pEHUs CTOUMOCTM U NMPOU3BOAUTENBHOCTH.

3nekTpuyeckne npasuna, nepeHeceHHble n3 nonoxeHui [1] B PXI Express, oroeapusakT criegyowiune
acnekTbl (HO He OrPaHNYMBaOTCS UMW)

- pecypcbl Ans nepegaqun u npuema anekTpuyeckux curdanos PCl Express;

- ONOpHbIA TakToBbI reHepaTtop PCl Express;

- BcrnomoraTensHble curHansl PCl Express;

- wuHy SMBus;

- MAeHTUdUKaUKUK KpoCcc-NnaThl U ee BO3MOXHOCTeN Yyepes SMBus;

- CWUrHanbl, UCNoNb3yeMble AN YyNPaBneHust NMTaHnem;

- TpeboBaHWA K UCTOHHUKY NMUTaHUS;

- HazHayeHue BbIBOAOB MOAYNen U CroTOB, 338 WCKMIOYEHUEM AOMOMHUTENbHBIX U3MEPUTENbHBIX
CWTHarnoB;

- ucnone3oeaHue nHTepdeica PCIl c onpegeneHHsIMKU TUNaMu CNOTOB.

B tabnuue 4.2 nokasaHbl KOMNOHEHTLI, COBMECTUMbIE Mexay OByMsa cTaHaaptamu. Cnenyet obpatuts
BHMMaHWe Ha To, 4To ecnu moaynu PXI Express ucnonbaytoTtces B waccyu CompactPCl Express, ToO MUHCTPYMEH-
TanbHble QyHKUMKU Moaynen PX| Express HegoCTynHbl ANA UCNONb30BaHWUA.

Tabnuua 4.2 — CoBmecTumocTs komnoHeHToB PXI, PXI Express n CompactPCl Express

KomnoHeHTbl CompactPCl Express

KomnoHeHTsl PXI Express

Cucrem-
HblA CnoT

Cucrem-
Has nnara

MNepudre-
PUAHBLIA
cnoT Tmna 2

Mepudhepuin-
HasA nnara
Tvna 2

[mopwna-
HbIA CnoT

TpaguumnoH-
HbIA cnoT
CompactPCI

MNepudchepuin-
Hasd nnarta
CompactPCI

CucTeMHBIW cnoT
PXI Express

Oa

CucTemHbIA MOAYNb
PXI Express

Oa

MepudepuinHbIA crioT
PXI Express

Oa

MepudepuiiHbli
moayne PX| Express

Oa

Oa

MbpuaHbIA cnoT
PXI Express

Oa

fa")

Mogyne PXI-1, coBme-
CTUMbIA ¢ TMBpMaHbIM
croTom

Oa

Oa

CnoT cucteMHomn
CUHXPOHM3aLUK

[a
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OkoH4aHue mabnuuei 4.2

KomnoHeHTsl CompactPCl Express
KomnoHeHTsl PXI| Express . . MNepude- Mepudbepuin- _ TpaguumoH- MNepudpepwii-
'i‘l";ﬁ“& Hg:CIE:Ta PUIAHBIN Has nnata Hr:giﬁ“ HbIV cnoT Has nnata

cnot Tina 2 TMna 2 CompactPCl | CompactPCI
Moayne cuctemMHon — — Oa — — — —
CUHXPOHM3aLMK
Cnot PXI-1 — — —_ — — — Oa
Moayne PXI-1 —— - —_ — — Oa —

1) Nepudbepuitnaa nnata CompactPCl 6yaet paboTats, ecnn Ha Hell UMEeTCs TOMNLKO coeauHnTens J1.

4.2.2 ®YHKUMUM, 3aMMCTBOBaHHbIe U3 PXI

MpogykTtel PXI Express mMoryT nonb3oBaTtbCcs NPEMMYLLECTBOM MOBbLIWEHWA MPOW3BOAMTENBHOCTH
paboTbl ¢ AaHHbIMKU Npu peanuaauun dyHKUMiA npubopos (cm. [2]). B gononHeHwe K HOBbIM (PYHKLUWSM npu-
Bopos, onpegeneHHbiM B HacToswem ctaHaapTe, nobon moayns PX| Express u cnotT waccu moryT 3agemn-
CTBOBaTb CUCTEMHYH TaKTOBYIO YacToTy (TakToBbli reHepatop) PXI 10 My (PXI_CLK10), WuHy NuHWA Tpur-
repHbiX cobbITUi PXI, NMUHUIO NOKanbHOW WWHBI U IMHWID TPUITEPHBIX COBBITUMIA «Touka—Touka» PXI (cm. [2]).
Cnotbl PXI-1, peannaoBaHHble B cucTemax PXI Express, Takke noggepxuBaroT nokansHy wuHy PXI. Cnotel
PXI Express 06nagalT BO3MOXHOCTbIO paboThbl C BUPTyanbHOW NOKaNbHON LWWHOW, UCMONb3ysa NpevMmylLle-
ctBa kommyTaTopoB PCIl Express, no3BonawLwLmnx 0OQHOBPEMEHHO NepefaBath AaHHble MeXAy YCTPOMCTBaMU
PCl Express no HeckonbkMM nyTaM. [JeTepMUHWPOBAHHOCTb OBWXEHUA OaHHbIX C TAaKOW BUPTyarbHOW
NoKanbHOM WWMHOW MOXET 3aBuceTb 0T komMmyTaTopa PCl Express n camux gaHHbIX.

4.2.3 HoBble npubopHbie hyHKLUU

BO3MOXHOCTU CUCTEMHOIO TaKTUPOBAHUSA W CUHXpoHKU3auun B PXI 9BNAOTCA KNKOYEBLIM €ro oTnnynem
oT apyrux popm-chakTopor npubopos. PXI 6bin co3gaH nytem gobasneHuns atux doyHkUui K wuHe PCI ¢ Bbico-
KOWM NPOMYCKHOW CNOCOBHOCTLIO M KOMMAaKTHOMY MogynsHoMy dhopm-chaktopy CompactPCl npu coxpaHeHun
NpUeMneMon CTOMMOCTH BHEAPEHWA. BO3MOXKHOCTM CUHXPOHU3ALUKM WU HANWYMe NUHUA TPUITEPHBIX COBBLITUI
PXI coxpaHeHbl B HACTOSLLLEM CTaHAapTe W MPoAoITKAaT UCMNONMb30BaTbLCA ANS peLlleHus npu nomollu PXI MHO-
XecTBa npuknagHbIX 3agad.

C passBuTuem TexHonorui, obecneymBarolnx Gonee BbICOKYHO NPOW3BOAMTENBHOCTE Ha Base oudde-
peHuMarnbHbIX CUTHaNoB, U C yXe uMmerwnmucsa auddepeHumManbHbIMU COEOAUHUTENAMM, HeobxoaMMbIMK
ansa PCl Express, PXI Express pa3BvMBaeT CyLLECTBYHLLXE BO3MOXHOCTW, NpegocTaensas auddepeHymanb-
HblA CUCTEMHbIA TaKTOBbIMA reHepartop, guddepeHunansHble CUrHanbl CUHXpPOHW3aunn U guddeperHuymans-
Hble CUrHamnbl TPUIMEPHbLIX COBBITUIA «TOYKa—TOYKa» WM CUTHanbl TAaKTOBOrO reHepatopa OT HOBOrO MOAYMS
CUCTEMHOW CUHXPOHU3aLUN.

KntoueBbiMM npeumyliecTeamu obecneveHnsa auddepeHUranbHOro TakTUPOBaHUSA M CUHXPOHMU3ALIMK
SIBNAITCHA NOBbILLIEHHAsA NOMEX0YyCTONYNBOCTb, 0becnedyrBaemasn npubOpPHbLIM TAKTOBLIM reHepaTopoM, U BO3-
MOXHOCTb Nepefadn TakTOBbIX MMNYNbLCOB ¢ Bonee BbICOKOW YacTOTOW. Bhicokas 4acToTa TakTMpOBaHWS He
TonbKo obecnevmBaeT Bonee BbICOKYH NPOW3BOAWTENBHOCTb, HO TAKKe XOPOLLO COYETAETCHA C COBPEMEHHbI-
MU MpoueccamMu U NO3BOMsIeT BO MHOMMX CNy4asx 0TKasaTbCs OT CXEM YMHOXEHUA YacToThbl B NPOCTLIX MOAY-
nsx. Hoeble dyHKUMW gobasneHbl Takum obpasom, 4Tobbl obecneunTe COBMECTUMOCTE W BbICOKYHO CTeMeHb
B3aMMOLeNCcTBMA C cyllecTeylowmumu moaynamu PXI. B cnegywowux pasgenax byayT onucaHbl HOBble dyHK-
LMOHanbHbIe BO3MOXHOCTU. Ha pucyHke 4.19 nokazaH O4AWH M3 NPUMEpPOB NOAKMKHYEHUS CUIHANOB U3Mepu-
TenbHbIX NpubopoB Ha kpocc-nnate PX| Express K crnoTy CUCTEMHOW CUHXPOHU3aUUK.
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A

PXle_SYNC_CTRL

MpvumeyaHue — Ha pucyHke ykasaHbl Ha3BaHWUA UHCTPYMEHTamnbHbIX curHanos PX| Express

PucyHok 4.19 — [NpumMep nodknioyeHnss MHCTPYMEeHTarnbHbIX CUrHanoB

Ha pucyHke 4.20 nokasaHo, Kak pacnonoXeHbl MHCTPYMeHTanbHbLIE CUrHanbl Ha coeduHUTENAX rMBpua-
HOro cnota, nepudepunitHoro cnota PX| Express n cnoTa CUCTEMHOW CUHXPOHU3aLUN.
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WHCTpyMeHTanbHbLIE CUrHans
rubpuaHoro cnota

WHCTpyMeHTankeHbIE CUrHans
CroTa CUCTEMHOW CUHXPOHWU3aLMN

| B— PXI_STAR SYNC_CTRL
pxi_trico7] [N H— pxiCLK10 PXI_TRIG[0:7] | PXI_CLK10
H—— PXI_LBLE = —— PXI_LBLS
i1l PXI_LBR6 —— PXI_LBR6
PXle_CLK100 PXle_DSTARA PXle_CLK100 PXle DSTARA
PXle_SYNC100 PXle_DSTARB PXle SYNC100 - PXle_DSTARB
PXle_DSTARC ~ PXle_DSTARC

PXle_DSTARA[0:16]
*  PXle_DSTARB[0:16]
PXle_DSTARC[0:18]

PXI_STAR[0:16] 3

WHcTpymeHTanbHble curHansl
nepudepuintHoro cnota

PXI_STAR
PXI_CLK10
PXI_LBLG
PXI_LBR6

PXle_DSTARA
PXle_DSTARB
PXle_DSTARC

PXle_CLK100
PXle_SYNC100

MpumeyaHune — Hymepauma KOHTAKTOB coeanHuTenel npueegeHa B 6.10.

PucyHok 4.20 — lNMpuBa3Ka cUrHanos K coeguHUTENAM KpPOCC-NnaTthl

4.2.3.1 BbICOKO4ACTOTHLINA CUCTEMHBLIV CUTHAN TAKTOBOW 4acToThl

CurHan BbICOKOYACTOTHOrO cCUCTEMHOro TakToBoro reHepatopa PXle CLK100 ssnsetcsa Haubonee
BaXHbIM HOBOBBeAEHMEeM AnA cuHxpoHuzauuu B PXI Express. 3ToT anddepeHunanbHbId TakTOBbIA CUr-
Han LVPECL yactoto 100 My 3aBogMTca Ha kaxabl nepudepuiHblin cnoT cuctembl PXI Express. Yco-
BEpLUEHCTBOBAHHAA TexHonorusa nossonuna PXI| BHegpuTs guddepeHunansHy0 CUHXPOHU3aLMID, KOTopast
obecneunBaeT NOBbLILLEHHYK NMOMEXOYCTOMYMBOCTL KPOCC-NNaThl. 3TO NMO3BONAET U3MEPUTENbHEIM MOAYNSAM
nony4YaTb TAKTOBbIW CUrHAMN C HU3KUM [MHKUTTEPOM (OpOXKaHWEM CUrHana) v ynyywaTs 0By Npou3BoaUTENb-
HOCTb cucTeMbl. JudhtepeHuranbHas TEXHONOMUA TakkKe NO3BONAET UCNONb30BaTh Bonee BbICOKYK OMOPHYIO
yacTtoty 100 Ml Y. 370 He Tonbko obecnednsaeT Gonee BbICOKYKD MPOM3BOOAMTENBHOCTL TAKTUPOBaHWUS, HO
TaKXe NO3BOMNSAET CHU3UTb CTOMMOCTE MOAYMNER 332 CYET UCKIKOYEHMS CXEM YMHOXEHWUS YacTOThl A8 MOAYNEeN,
cnocoBHbIX Hanpsmyt pabotate ot PXle CLK100. PXle_ CLK100 nobaBneH B HacToAWNA cTaHOAPT TaKUM
obpa3zom, 4Tobbl BbITe NonHOCTL coBMmecTUMbIM ¢ PXI_ CLK10. PXI_CLK10 n PXle_CLK100 BbipoBHEHLI NO
hase 1 obecnevymBaoT BbICOKOTOYHYIO CMHXPOHM3aLMIO BCEX YCTPOWCTB, BKMOYasi coBMecTumble ¢ PXI-1, He-
3aBUCKMMO OT TOTO, KaKyt OMOPHYH YacTOTY OHW UCMONbL3YHT.

4.2.3.2 QuchbepeHuManbHbIi CUrHan CUHXPOHU3aLUK

C nosiBNeHMeM BLICOKOYACTOTHOM CUCTEMHOW TakToBol YacTtoThl PXle CLK100 BO3HMKaeT Heobxo-
OVUMOCTb TOYHOW CUMHXPOHU3aUUU MOAYyNeRn, UCNOMb3YWNWX 3TOT TAaKTOBLIA CWUrHam, U Moaynen, UCnonb-
sywowmnx curdan PXI_CLK10. OuddepeHunanbHbiin curHan cuHxpoHusauum PXle_SYNC100 nogsoguTtcs
KpOoCC-nnaTol K KaxZoMy MoAymnto M obecrnednBaeT Takyl BO3MOMXHOCTb. JTOT CUrHam CUMHXPOHU3UPOBaH
¢ PXle CLK100 v BbigaeTtcsa oaMH pa3 Ha Kaxable 10 TaktoB PXle CLK100, nogaepxusasa dasoBoe co-
OTHOLWeHWe onopHbIx TakToB 10 MMy n 100 MMy, 3T0 KMYHEBOW MOMEHT AN CMHXPOHU3aLMA 1 3anycka,
MOCKONbKY OH MO3BOMSET UCMOMNb30BATh CYLIECTBYHOLUME BO3MOXKHOCTU ANA 3anycka U B3aMMOLENCTBUSA
MOAyMel pasHbiX TUNOB. YCTPOWCTBA, MCNOMNb3YHOLLME LIWHY 3anycka, MOryT MOChLINaTe CUrHanbl 3anycka
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cuHxpoHHo ¢ PXI|_CLK10 He3aBMCMMO OT Mcnonb3yeMon TakToBol vacTtoTel. PXle_SYNC100 Takke aBns-
€TCH WCTOYHWMKOM CUrHana CUHXPOHW3auuu ONA Mogynen, NCnonb3ywmnx onopHblin curdan 100 MMu. 3to
No3BoONseT pasfuyHbiM MOAYMNAM HadyMHaTb OereHue TAKTOBOro curHana rno ogHOMY M TOMY ke (OpPOHTY
TaKTOBOro cUrHana, He Tpebysa BbICOKOYACTOTHOW TPUITEPHON LLUUHBI.

4.2.3.3 OudbcdhepeHumnanbHble CUrHanbl TPUITepPHbIX COBLITUIA

OpHum 13 npeumylecTte PX| aBnseTcs ncnonb3oBaHve ANs TakTUPOBaHWA W CUHXPOHM3aLMK pacnpo-
cTpaHeHHoW noruvkn TTL. HecmoTtpa Ha To, 4to norvka TTL goctatodHo adpdpekTrBHA NMPU MCNOMb30BaHUM,
OHa MMeeT OrpaHMYeHNs Ha MakcMmarnbHOe 3Ha4YeHne 4acToThl CUrHanoB. bnarogapa ncnonb3oBaHMo Qud-
depeHLManbHbIX CMHXPOCUIHANOB CUCTEMAa CUMHXpOHM3auMu KU 3anycka PXI| Express obecneuuBaeT Kaude-
CTBEHHbIE 1 BbICOKOYACTOTHBIE COEAUHEHMA C KaxabiM Mogynem. MNonobHo Tomy, kak PXl_STAR obecneuunea-
eT NpAMoe coeduHeHWe Kaxaoro Moaynsa ¢ LeHTpanbHbIM pecypcoM CUHXpoHU3auuu, auddepeHynansHble
CUTHanbl TPUITEPHbIX cobbITUIA «ToYka—To4Ka» PXle DSTAR obecne4vBaloT TpU NPAMbIX BbICOKOYACTOTHbIX
CoeAVHEeHNA ¢ MOAYNEeM CUCTEMHOW CUMHXPOHM3auuu. KnoyesbiM NpenmMyLlecTBOM 3TUX CUTHanNoB SABMSETCS
BO3MOXHOCTb Nepefadu BbICOKOYACTOTHbLIX TAKTOBbLIX MMMYNbLCOB K MOAYNAM M OT Mogynen B cucteme PXI.
Hanuuyne HeckonbKMx COeaMHEHWI NO3BONAET pelwaTts BonbLoe KONMYecTBO CUCTEMHBIX 3a4a4. X0Tsa OCHOB-
HbIM HasHaveHveM PXle DSTAR sBnaertcsa nepefadva TakTOBbIX UMMYNbCOR, OHW Ta)e MOryT UCMOMbL30BaThCA
W AN gpyrux 3agad.

4.2.3.4 Mogynb cMcTEMHOW CUHXPOHMU3AUWK

CnoT 2 unv cnoT NWHUKM TpUrrepHbix cobbiTnii «Touka—To4ka» B PXI-1 obecneumBaeT gocTtyn K pac-
LWKWPEHHBIM MNPUMOXKEHUSM CUCTEMHOW CUMHXPOHM3aUWW C WHAMBUAOYANbHLIMW MOOKMOHYEHUSAMN K KaX oMy
MOOYMI0 M BO3MOXKHOCTLI BbiDopa TakToBoro reHepatopa. C gobaenenHnem gudhdpepeHunansHbIX CUTHANoB
TPUITEPHBIX COOLITUIA «TOYKa—TOUYKa» M BbICOKOYACTOTHONO CMCTEMHOIO OMOPHOrO TAaKTOBOro reHepartopa B
Kpocc-nnaTte TpebyeTca pa3secTy bonbliee KONMYEeCTBO CKOPOCTHLIX coeuHeHul Kk mogynsam. B PXI Express
MOLYIb CUCTEMHOW CUHXpoHM3auuu (STM) siBnsieTcsi UeHTpanbHOW TOYKOW MOOKMHYEeHUs AnNsA TPEX curHa-
NoB TPUITEPHbLIX CobLITUIA, A0BaBNeHHbIX B 3TOM cTaHgapTe. Takum obpasom, STM cTaHOBUTCA UeHTpanb-
HOW TOYKOM MOAKMIOHEHUS K AUCTETYEPOM MapLupyTU3aumm ons obecnedeHns pacluMpeHHbIX BO3MOXKHOCTEN
CUCTEMbI TAKTUPOBaHUSA U CUHXpOHM3aumn B cuctemax PXI| Express. Mogyne cucTeMHOM CUMHXPOHU3aLUK B
cuctemax PX| Express 3ameHaeT aHanoruyHeld Modyne, onpegenerHblin B PXI-1, npu aTom ocTagasice LieH-
TpanbHOW ToYkoW nogkntodeHusa ona nuHuia PXlISTAR 1 cMCTEMHOro TakTOBOro reHepaTopa Ha Kpocc-nnare.
STM Takke UrpaeT KrnoYeByo posib B obecnevyeHnn CMHXPOHHOCTW paboTkl CUCTEM, COCTOSILLMX U3 HECKOSb-
KMX pa3HOpoaHbIX waccu. Ecnu kpocc-nnaTa nogaepkuMeaet yctaHoBky STM, To B CNOT CUCTEMHOM CHHXPO-
HU3auMn MoxeT BbITb ycTaHoBneH nmwboi nepudepuitHbin mogynb PXI Express B cniydae, ecnu B cucteme
OTCYTCTBYET HEOBXOAMMOCTE B PACLUMPEHHbLIX BO3MOXHOCTAX CUHXPOHU3ALIUN.

4.2.4 UpeHTncpukaumua cnota

B PXI Express nmeetca annaparHasa nogaepxka reorpadpundeckoin agpecauumn. Yerponcteo PXI| Express
MOXET onpefenuTb HOMep CBOEro CInoTa, CHMTbIBas COCTOsIHWME Ha KoHTakTax GA(4:0). PaHee onsa cosgaHus
dhaina pxisys.ini, onucbiBatoLwero Tononoruto cuctemsl PX|, meHegxepy pecypcoB PX| TpeboBanock ncnone-
30BaThb gepeso PCl ycTpoicTs, hannbl chassis.ini 1 cneyudydeckyo anst npou3soguTens MHopmauuio o
Tononorun PCIl koHTponnepa cnota 1. [Npyn ncnons30BaHUKM HOBOW annapaTHON NogaepKu NornHoe OepeBo
wuHbl PCl 6onblue He Tpebyetcsa. Kaxabiin MOaynNb MOXET CAMOCTOATENBHO ONpeaenuTs HOMEpP CBOEro CnoTa.

4.2 41 OpanBepbl Mogynen u KoHTakTsl GA

Y106kl gpareepbl npubopos, VISA 1 npuknagHoe nporpammMHoe obecrnedyeHne CMOrMn HaxoanTb KOH-
KpeTHoe YCTPOWCTBO MO HOMepY cnoTta, ApanBep Kawaoro Moayns LOMKeH peanv3oBbiBaTb anroputM nepe-
4a4yn HoMepa ero croTa ApyruM NporpamMmmMHbIM KOMMOHEHTaM B CUCTeMe. 3TOT anropuTm onpegeneH nono-
xeHuamu [3].

4.2.4.2 OnpegeneHue HoOMepa waccu

B otnunume ot anroputma onpefeneHus HoOMepa crnota Mogyns, Ans KOTOPOro ecThb annapaTtHas noa-
JepXKa B Laccu, anroputM onpegeneHms HoMepa waccu TpebyeT 3HaHWs HOMEepPOB LWKWH U YCTPOWCTB KOMMY-
TatopoB PCl Express n mogynew B cucteMe. ANropuTMm onpefeneHus Homepa LWaccH, B KOTOPOM HaxoguTcs
onpegenedHbl mogyns PX| Express, onucaH B nonoxeHusx [4].

4.2.5 W pentncpukauma KoHTponnepa

PXI| Express obnagaeT annapaTHOW NogaepKkon ans uaeHTudukaumm waccu PXI Express ¢ nomoLb
EEPROM Ha wwuHe SMBus. PXI Express Takke Mcnonb3yeT MH(POPMaLUI0 0 HOMEpax LIWH COeAVNHEHWA OT
CUCTEMHOro MOLYMS K waccw, 4ToObl yCTaHOBUTL, Kakne YCTPOMCTBa HaxOAATCS B KaKAOM waccu. MNoatomy
nonoxeHus [4] onpenensoT anropuTm onpeaeneHus Toro, Kakue KOHTpOonnephbl CyLLEeCTBYIOT, KaK 3T KOHTPOI-
nepbl nonyyatoT goctyn kK SMBus, 1 kakue HoMepa LWWH NoAYMHEHBI 3TOMY KOHTPOMepy.
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MonoxeHunsa [4] onpegensoT nHTepdenc ons goctyna kK SMBus ¢ nomowbo kKoHTponnepa crnota 1.
CyuiecTByeT 04HO3Ha4YHOE COOTBETCTBME MEXAY KOHTponnepamu crnota 1 n ak3emnnapamu MHTepdenca KoH-
Tponnepa PX| Express SMBus.

4.2.6 WpenTudpukaumsa waccu

PX| Express ncnonesyet TpeboBaHus [1] ona ngeHTudukaumm kpocc-nnathbl U Bo3MoxHocTen EEPROM.
CWCTeMHbIR MoAyNnb nony4aeT gocTyn kK gaHHomy EEPROM vepez SMBus 1 gaet cucteme PXI Express Boz-
MOXHOCTb OOHO3HAYHO MAEHTU(MLUMPOBATL NPOU3BOANTENS, MOAENb, BEPCUIO U CepPUIAHLIN Homep waccu. OH
TaKke npegocTaenseT nHopmauunio o cnotax B waccu u Tononorun PCl Express. 3T1a uHdopmaums MoxeT
MCNonbL30BaThCHA NPOrpaMMHbIM obecnedeHneM AN 3arpy3ku ApanBepa waccu Ansa npegocTasneHusa onon-
HUTeNbHOW MHbopMaLMK O Waccu UK AN OOCTyna K Kpocc-nnarte U oyHKUUSM Laccu.

4.2.7 TpeboBaHUA K paboToCcnoCcOBGHOCTU NPU N3MEHEeHUU HanpPsXKeHUA NMUTAHUA, TOKaM NUTaHUA
M MakCMManbHOW NoTPebnaeMoi MOLWHOCTHU

TpeboBaHuns K paboTocnoCOOHOCTU MPY U3MEHEHUM HaNpPsKEeHWA NMUTaHWs, TOKaM NMUTaHUS U Makcu-
MarnbHOW notTpebnsemon mowHocTh ans cuctem PXI| Express BkntodaoT B cebs cnegytowee (cm. [1]):

- TpeboBaHUA K LUMHAM NUTaHUS;

- TpeboBaHusa k cTabunuaauum HanpsaKeHWn NUTaHus;

- TpeboBaHMA K NyNbcauum 1 LWymMam;

- TpeboBaHMA K pa3BA3Kke NUTaKLWMX HANPsSHKeHUN;

- Tpeb0oBaHMA KO BPEMEHU HapacTaHUs U CHATUS HaMpsKeHWn NUTaHus;

- TpeboBaHWUs K OMONMHUTENbHLIM CUIrHaNam NnogcUCcTeMbl MUTaHWS, UOYLWKM K CUCTEMHOMY MOZYIHO W
OT Hero.

PXI Express gononHuTensHo npegbsiBnseT TpeboBaHMA K MUHMMANbHOMY TOKY WCTOYHMKA MUTaHWUS
LAcCU Ha LUWHY HamnpsKeHWsa NS Kaxgoro tuna cnota. 3to obecneynBaeT BbICOKAW YpOBEHb B3auMoaen-
CTBMA MEXOy MOAYNsMW W Wacck M npegoctaBnseT paspabortymkam mopynein PXI Express nHopmaumio
OTHOCUTENbLHO TOKAa, OXMAAeMoro oT waccu. TpebosaHua K nuTaHuio ans cnotoe PXI-1, peanvsoBaHHbIX B
cuctemax PXI| Express, onpegeneHsl B NonoxeHUax [2].

4.3 O6wune cBegeHUs 06 apxMTeKType nporpaMmmMHoro o6ecnevyeHus

PX| Express npefocTaBnseT creaytoLine HOBbIE NPOrpaMMHble (DYHKLMK OANA yrpaBneHus HOBbIMU arn-
napaTHeiMu pecypcamm CompactPCl Express n PXI Express:

- MporpaMMHbIM MHTepdenc ansa gocTyna K yCTPOMCTBaM LWAaccK ¢ nocrnegoBaTtenbHbiM MHTepdencom
SMBus, Takum kak EEPROM,;

- NporpaMMHLINA MHTepdec 3anpoca HoMepa CrnoTa Kaxaoro Moayns, onpefgensieMoro Bbisogamu GA;

- anropuTM CBA3bIBAHUSA HOMEpA LLIACCK C MOOYMAMU B KAXA0M LLIACCH;

- MpOrpaMMHbIA NPOTOKON AN NMepedyvcrneHus KoMmnoHeHToB PXI, Takux Kak KOHTpONnepbl, MOOYMH,
Laccu U NpoYMe pecypchl;

- MPOCTPAHCTBO MMEH ANA 3TUX KoMNoHeHToB PXI;

- 0BLWMiA anropuMTm perucTpanmmn gns cnyxb, peanusoBaHHblll gpaiBepami KOMNoHeHTOB PXI;

- CTaHdapTHble MporpaMMHbie UHTEpPdENCEl AMS CEPBUCOB, peanu3yeMblX KOHTpONnepamMu, lWaccu u
MoOynsaAMU.

TpebyeTtca, 4TobbI KaxOblA KOHTPONMEp, WaccK U Moaynb UMenu cobcTBeHHOe nNporpamMHoe obecne-
YeHWe, peanunaylLLee 1 perucTpupyowee onpegeneHHble cnyxool (cm. [4]). CosgaBas cTaHgapThl Anst 3TUX
cnyx6 1 cnocoBoB KX perncTpauun, nonoxeHus [4] obecne4mBaloT BbICOKMA yPOBEHb (OYHKLMOHANBLHOW CO-
BMecTUMocTH. [Jake ecnu KOHTponnep, waccu, moaynb u 6ubnuoteka VISA npegocTaBneHbl pasHbiMKU pas-
paboTumMKkamMiu, BCe HKenepedyncrieHHble yHKLUUU OOMKHBI paboTaTs:

- bubnuoteka VISA pgomxkHa ymeTs onpefensTs u3nMdeckoe MeCTONOMNOoXeHWe MoAyns, B3aumoaen-
CTBYS C ApalBEpPOM MOOYNS;

- [palBep LWaccK A0MKeH YMEeTb YNpaBrnsaTe pecypcamu Kpocc-nnaThl ¢ NOMOLWbIO WrHbl SMBuUs Ha
KOHTponnepe crnota 1;

- KOHbUrypaLmnoHHas nporpaMmma OoMmMKHa YMETb ONpefensTh NepedeHs Waccu U moaynen B CUCTEME.

TpeboBaHus k nporpammMHoMy obecneveHuto U coyHkuuy ans PXI Express npvBegeHsl B NonoxeHusx [4].
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5 TpeboBaHMA K KOHCTPYKLUN

B paHHoM pa3gene onpegeneHbl TpeboBaHWA K KOHCTpykUMK cuctem Tuna PXI Express. PaccmoTtpe-
HO MaKcUMarnbHOe KOMWYEeCTBO CMOTOB, PACMONOXEHWe CUCTEMHOrO CrnoTa, HyMepaluus CrnoToB, CNOThl TUNa
PXI-1, TpeboBaHus k waccuK, TpeboBaHUsA K COBAMHWUTENAM, TWMbl MOAYMNEeN, COBMECTUMOCTb KOHTpomnnepa
¢ waccu, norotun/cumeonsl PX| Express, ncnblTaHWA Ha BO3OEMACTBUE OKPY>KaoLLEen cpelbl U oxXnaXxoeHue.

5.1 CraHpgapTt, Mcnonb3yeMbii AN YepTeXen

YepTexu, codepXallMecsa B HAacTOsILLEM cTaHAapTe, UHTEPNPETUPYHOTCS C YYeTOM MOnoXKeHui [5].

5.2 EQUHNLEI N3MepeHusn

B HacToAwem CTaHOapTe pa3Mepbl YyKa3aHbl B MUITTIMMETPAXx, eClnn He yKa3aHO UHOoe.

5.3 TpeboBaHUA K MEXAaHWYECKOMY YCTPOWUCTRY LUaccu

MpaBuno. Kak u B cnyyae ¢ PXI-1, CompactPCl u CompactPCl Express, B waccu PX| Express Heobxo-
AMMO Mcrnonb3oBaTe BNoYHbIN Kapkac waccy (cum. [6]).

5.4 MuHMmanbHble TpeGoBaHMA K crnoTy ans waccu PX| Express

Mpaeuno. Ons waccu PXI| Express Heo6xoaMMo MCNonbL30BaThk No MeHbLIENW Mepe OAWH nepudepui-
HbI cnoT PXI Express unu ogunH ruGpuaHbIin cnor.

MpaBuno. Ona waccy PXI Express He UCNOMb3yHOT CNOT JIMHWIA TPUITEPHbBIX CODBITUIA «TOYKa—TOouKa»,
onpefeneHHsln B [2].

Pekomerngauua. [Ins waccu PXI Express wenatensHo NpegycMOTpeTb Hanu4yue cnota CUCTEMHOW CHH-
XPOHN3ALNMN.

5.5 XapakTepUCTUKUK, 3aMMCTBOBaHHbIe U3 annapatHoro obecneveHus PXI

5.5.1 MakcumManbHoOe KONM4YecTBO CNOTOB

lNockonbky B nonoxeHuax [1] npegycmartpusaeTca nogaepxka 31 cnota B COOTBETCTBUN C Onpegerne-
HMEeM KOHTaKTOB reorpaduyeckoro agpeca, HeobxogMMo orpaHu4MTe MakcumarnbHOEe KONMWYEecTBO CNOTOB B
waccu PX| Express go 31 cnora.

Mpaeuno. Waccu PXI Express He gomkHo MMmeTb Bonee 31 cnoTa.

5.5.2 TpeboBaHWA K CUCTEMHOMY CIOTY

[nsa Bcex cuctem, coBMmecTuMbix ¢ PXI Express, TpebyeTca Kpocc-nnata/waccu, cnoT CUCTEMHOM CHH-
XPOHM3aLMK KU, NO MeHblleld Mepe, oauH nepudepuinHblR/rmbpuaHblid cnot PXI| Express. CMCTEMHBIA cnoT
He ABnseTca 0bA3aTenbHbIM, ecrny (PYyHKUMOHaMNbHbIE BO3MOXHOCTUM CUCTEMHOIO MOAYMs BCTPOEHbLI B LIAC-
cu. Hanmyue cucTeMHOro criota B LAaccu No3BONSAET nonb3oBaTensam koMOUMHUPOBAaThL U cpaBHMBaThL paboTty
pasHbix KoHTponnepoB. OgHaKko, NOCKONbKY OOMycKaeTca pa3MelleHne CUCTEMHOro croTta B nwobom Mmecte
OTHOCWUTENBHO NepudepuiHbIX crioToB (cMm. [1]), cywecTByeT BEPOSATHOCTb BO3HMKHOBEHWS MyTaHWLbl U He-
COBMECTMMOCTU. [na pelweHnss AaHHOW npobrneMel HeobxoaMMo cobniogaTte HbKeykasaHHble npaBuna ansg
PXI Express cuctem.

Mpaeuno. CucTeMHbIn cnoT gomkeH ObiTe KpanHKMM neebiM PXI cnotom B waccu/kpocec-nnate PXI. B
OOKYMEHTaLUMW AaHHbLIA CNOT CHMTaAeTCHA NEPBbLIM (CUCTEMHbLIM CMNOTOM).

PekomeHngauua. Ecnu wmpmnHa cucteMHOro Moayns npesbilWaeT WUPWHY OQHOro cnoTa, TO ero cnegyet
paclwupaATh BMEBO OT CMCTEMHOIO CNOTa B AOMOMHUTENbHbIE CMOThl PaclWMWPEHNsa KOHTponiepa ¢ Wwarom B
OfWH NOMHLIA cnoT (pasMmep ogHoro criota coctaendet 20,32 Mm).

3amevaHue. B cucteme PXI Express aTu AONONMHUTENbHBIE CNOTLI KOHTPONNepa npegHasHadyeHbl ToMNb-
Ko AnsA hranyeckoro paclumpeHusi Mogyns CUCTEMHONO KOHTpPONnepa 1 He NogaepKMBatoT nepudepuinHblie
Mogynu. 3TU CrnoTbl HE UMEKT CoefuMHUTENeRn, CBA3aHHbIX ¢ kaHanamu PCIl Express, nponoxeHHbIMU Ha
Kpocc-nnaTte.

3ameuvaHue. PaclumpeHue cMCTEMHOIO MoZynsl BMeBC ocTaensaeT ceobogHbIMKM ANA nNonb3oBaTens Bce
nepucepunHsle cnotel PX| Express.

PekomeHgauua. CucTeMHbIA MOOYMb HE CNedyeT pacluvMpsATe BNPaBo OT CUCTEMHOrO crioTa B nepude-
PWUMHbLIE CMOTHI.

3ameuanue. [py pacluMpeH CUCTEMHOIO MOAYNA BNPAaBO KONMMYECTBO AOCTYMHbIX NONb30BATENO Ne-
pucepuitHbix crnotoB PX| Express MoxeT yMeHbLUUTBCS.
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MpaBuno. [Ons kaxgoro cuctemHoro mogynsa PX| Express HeobxogumMo OOKYMEHTUPOBATbL, CKOMbKO
CINOTOB paclUMpeHWs KOHTponnepa (cneea oT CUCTEMHOTO CroTa) U NepudepuiHbIX CNOTOB OH 3aHUMAaeT.

MpaBuno. Ons kaxgoro waccu PX| Express HeobxoouMo OOKYMEHTUPOBATb KOMUYECTBO JOCTYMHbIX
CMOTOB paclWupeHus nepugepuinHbIX yCTPOUCTB U KOHTPOMNEpOoB.

3ameqaHue. [1ea npegbigyLLMX NpaBuna NoMOorakT KOHEYHbIM MoNb30BaTeNnsM onpeaennTb, COBMECTUM
nu onpefeneHHbIN KOHTPONNep ¢ onpedeneHHbIM Wacc U KONMYecTBO AOCTYMHbIX nepudepuinHbIX CNoToB
accu.

Ha pucyHke 4.17 nokasaHbl TWnoBble 00O3HaYeHWsi CrNOTOB pacLUMPEHWst CUCTEMbl B cUCTeme
PXI Express.

5.5.3 Hymepauusa n opueHTauusa crnoToe

Hymepauus cnotoe waccu PX| Express ocyllecTBNseTCA cOrmacHo npaeunam (cMm. [2]), 3a UCKMoYeHN-
em Toro, 4To PXI| Express gonyckaet cylecTBoBaHWe Laccu CO BCTPOEHHbLIM CUCTEMHbBLIM MOOYMNeM.

MpaBuno. Waccu PXI| Express ¢ CUCTEMHbBIM CNOTOM LOMKHO COOTBETCTBOBAaTL TpeboBaHWaM K Hyme-
pauun cnotos (cMm. [2]).

MpaBuno. lWaccu PX| Express 6e3 cucteMHoro cnota (BCTPOEHHBIA CUCTEMHBIA MOLYMNb) AOMKHbI CO-
OTBETCTBOBaTL TpeboBaHUAM K HyMepauuun croToB (cM. [2]), 3a UCKMYEeHUeM TOro, YTO HyMepaLusl CNoToB
HaynHaeTca ¢ 2.

PaspeweHue. OpreHTaunsi CNoToB M CXEMbl HYMEpaLuuu MOryT OTNUYaTbCst OT onpeaeneHHsix B PXI-1,
€CIN OHW MOHATHbI U NOMMYHbI 4NS KOHEYHOro Nonb3oBaTens.

5.5.4 Cnot PXI-1

B waccu PXI Express moryT ObiTb CNoThl, NogaepxueatolLmne nnatel PXI|, KoTopble COOTBETCTBYIOT Tpe-
BoBaHuAM NonoxeHWn [2]. 3TW CNOThI COOTBETCTBYIOT TPeDOBAHUSAM NOMNOKEHUA [2] K KOHCTPYKLUKW W Ha3kbIBa-
totca cnotamum PXI-1.

PaspeweHue. MNMepudepuitibie mogynu u cnotel PXI-1 3U 1 6U MoryT ucnonb3oBatbcsi B cucTEMax
PXI Express.

MpaBuno. Crnotbl PXI-1 B waccu PXI Express AomkHbl COOTBETCTBOBATL TPEBOBaHMAM K KOHCTPYKLIMK,
YCTaHOBMEHHbLIM B NONOXeHusax [2].

MpaBuno. MNMepudepuiiHole Mogynu PXI-1 He OOMXKHbI NOAKMOYATBCA K CrioTaMm rubpuaHeix nepude-
PUAHBIX YCTPOWCTB, €CrM TOMbKO OHW He COOTBETCTBYHT TpeboeaHuam k mogynam PXI-1, coBmecTUMbIM C
rmbpuaHLIMK CNoTaMK, Kak 3To OnpeferneHo B HACTOSLLEM cTaHaapTe.

PekomeHngauusa. NMepudepuinHeie mogynu PXI-1 3U 1 6U gomkHbl COOTBETCTBOBATL peKoMeHOaLUsam
nonoXxeHnin [1] No BeICOTE KOMMOHEHTOB CTOPOHbI 2, YTOObLI CBECTU K MUHUMYMY NpoBnemMbl ¢ KOHCTPYKTUBHOK
COBMECTUMOCTLHO.

5.5.5 NepudepuitHbie Mogynu, COBMeCTUMbIE C TMBpPUAHLIMK cCnoTamMu

PXI-1 unu cooteetcTBytowmin ECN onpenensieT COBMECTUMBIA C TMBPUAHEIM CNOTOM NepudepuinHbIi
monynb PXI-1 3U u 6U, koTtopbiit coctomT M3 mogyns PXI-1 3U wnu 6U, B koTopom coeguHuTens J2 HM 3a-
MeHeH Ha coeguHuTens eHM. CoegmHutens eHM ycTaHaBnuBaeTcs B BepXHUE BOCEMb KONTOHOK COeaMHUTENS
J2 PXI-1 n npegcTtaenaet coboil MoauULIMPOBaHHbIN coeauHnTens HM ¢ Liarom KOHTakToB 2 MM CO CreLm-
anbHbIM NMO3NLNOHUPYHOLLUM KITHOYOM. DTOT TUM MMaTthl MOXET UCMOMNb30BaThLCA B NOO6OM rubpmuaHom crnote
PXI1-1 unu PXI Express.

3ameuanue. MNepudepuinHsii mogyns PXI-1, coBMecTuMbIR ¢ rubpuaHbIM CNOTOM, MOXET MCMNOMb30-
BaThbCA B TPAAULMOHHOM rmbpuaHoM crnote PXI-1 unu rubpuaHom cnote PXI| Express.

5.6 ®yHKUuMK, 3aMMcTBOBaHHble U3 CompactPCl Express

Tak e, kak PXI-1 ocHoBaH Ha CompactPCl, PX| Express ocHoBaH Ha CompactPCl Express, koTopbii
nHterpuporan PCl Express B apxutektypy Tuna CompactPCIl. B gaHHoM pazgene npyMBeaeHo onvcaHue npa-
BWI, 3aMeyvaHuid, paspelleHuii u HabnogeHui (cm. [1]).

MpaBuno. Bce TpeboBaHns K KOHCTPYKUMK (CM. [1]) AOMKHBI BbIMONHATLCA, €CMNW B HACTOSLLEM CTaH-
[apTe He yKa3aHo MHoe.

5.6.1 TpeboBaHUA K COEQUHUTENAM MOAYNSA

5.6.1.1 CoeguHutens Tuna ADF

MpaBuno. Mogynu PXI Express gomkHel Mcnonb3oBaTth coeguHuTens ADF-F-3-10-2-F-25 (cm. [1]).

5.6.1.2 CoeguHuTens Tuna eHM

MpaBuno. Mogynu PXI Express gomkHbl Mcnonb3oBaTk coeguHuTens eHM-F2 (cm. [1]).
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5.6.1.3 CoeguHutens tTuna UPM

Mpaeuno. Mogynu CUCTEMHOroO KOHTpoOMnepa AOMKHbl Mcnonb3oBath coeguHutens UPM-M-7 wnwu
UPM-M-7-HP (cm. [1]).

5.6.2 TpeboBaHWA K COeAUHUTENO Kpocc-nNnaThl

5.6.2.1 CoeguHutens Tuna ADF

Mpaesuno. Cnotel PXI| Express pomkHbl Kcnonb3oBaTe coeanHuTens ADF-M-3-10-2-B-25 wnwu
ADF-M-3-10-2-5-25-0100 (cm. [1]).

5.6.2.2 CoeguHuTtens Tuna eHM

MpaBuno. Cnotel PXI Express OomkHbI MCcNonb3oBaTek coeanHutens eHM-M2-HP unu eHM-M2
(cm. [1]).

5.6.2.3 CoeguHutens tuna UPM

MpaBuno. CnoTbl CUCTEMHOIO KOHTPOMNepa AOMKHbI MCNoNb30BaTh coeguHuTens UPM-F-7 (cm. [1]).

5.6.3 TpeboBaHua kK mogynam 3U u 6U

5.6.3.1 CuctemHbIn mogyrnb

MpaBuno. Mogynu PXI| Express 3U n 6U gomkHbl cOOTBETCTBOBATL TPEBOBAHMAM K KOHCTPYKL MU
(om. [1]).

3ameuaHue. Mogynu u obbeauHuTensbHble nnatsl cucteMsl 6U PXI Express moryT Mcnonb3oBaTk co-
eauHuTenu J3/P3, J4/P4 n J5/P5, ecnu 310 HeobxogvMmo AN BBOAA-BbIBOAA Ha 3aHel naHenu.

5.6.3.2 MNMepudpepuinHbin mogyns PXI Express

Mpasuno. Mepugpepnitibie Mmogynu 3U PXI| Express [omkHbl COOTBETCTBOBATL TPEBOBaHUAM K KOH-
CTpyKuun nepudepuinHoro mogyns 3U Tuna 2, npueedeHHbIM B nonoxeHusx [1].

MpaBuno. MNepudgepunitiele mogynn 6U PX| Express OomkHbl COOTBETCTBOBAThL TPeDOBAHUAM K KOH-
CTpyKuun nepudepuinHelix nnat 6U tuna 2 (cm. [1]), 2a ncknoyeHMemM Toro, YTo He JOMKHbI UCNOMNb30BATLCS
coeauHuTenu J3/J4/J5. MevatHas nnata nepudepwiiHoro moayns 6U PXI Express gomkHa COOTBETCTBOBATb
TpeboBaHUAM, NpMBEAEHHbLIM Ha pucyHke 5.1.

MpaBuno. MNepudepuinHbie moaynn 6U PX| Express, koTopble He SBRAAKTCA MOAYNAMWU CUCTEMHOMN
CUHXPOHM3auuK 6U, He OOMKHBI OCHALLATLCA KaKMMU-NTMBO coeaMHUTENAMM, KpOMe coeanHuTenen XJ3, XJ4
n XJ8.

PazpeweHue. Ha nepudepuintHbie mogynu 6U PX| Express MoXeT ycTaHaBNMBATLCSA OMNUUOHANLHbIN
coeguHuTenb eHM B nonoxeHwe XJ8, kak mokasaHO Ha pucyHke 5.2, korga TpebyeTcs JononHUTEnbHOE
nuTaHue.
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MpumeyaHusn

1 detanun pacnonoxeHusa CoeguHUTENs ¢ YY4eToM nonoxeHun [1].

2 Bce OTBEpPCTUA AOMKHBI BLIMOMHATLCA CO CriedyolwmMm donyckamu [@]2. 13[A[B].
3 Bce octanbHble TpeboBaHMa K KOHCTPYKUWK C YYETOM nonoxeHun [1].

PucyHok 5.1 — lMevaTtHas nnata nepudepuinHoro mogyns 6U PXI Express
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PucyHok 5.2 — lMNMepudepuitHeiin mogyne PXI Express 6U

5.6.4 TpeboBaHUA K Kpocc-nnare

Mpaeuno. Kpocc-nnatel PX| Express 3U v 6U B yacTu pasmepa, 0OTBEPCTUA MEXAHUYECKOTO MOHTaXa n
[0MNYCKOB OOMXHbI COOTBETCTBOBAaTL TpeboBaHuaM nonoxeHun [1].

Bonee nogpobHoe onucaHue TpeboBaHWMI K PACNOMNOXKEHUIO pas3NUYHbIX COeAMHUTENEeRn NpUBEOEHO B
crnegywLwmx pasgenax.

5.6.4.1 CucTeMHbIn cnoT

Mpaeuno. CuctemHble cnotel PX| Express 3U 1 6U nomkHbl COOTBETCTBOBATL TPEDOBAHUAM K KOH-
cTpykumm (cm. [1]).

PaspeweHue. Kak u B CompactPCl| Express, cuctemHsie cnotel 6U MoryT nucnonb3oBatb COEQUHUTENMN
J3/J4/J5, ecnn aTo HeobxogMmo ANs BBOAA-BbIBOAA HA 3a0HEN naHenu.

5.6.4.2 lNMepwndepuniiHbin criot

MpaBuno. Mepudepuitibie cnotel 3U PXI Express gomkHbl COOTBETCTBOBATL TpeBOBaHMAM K KOHCTPYK-
uun ans nepudpepuidHeix cnotoe 3U tuna 2 (cwm. [1]).

Mpaeuno. MNepudepuitHbie cnotel 6U PXI Express gomkHbl COOTBETCTBOBATL TPEBOBAHMAM K KOHCTPYK-
umn ana nepudpepuiHbix cnotos BU Tuna 2 (cm. [1]), 3@ UCKMOYEHNEM TOTO, YTO AOMNOMHUTENbHbLIA COeaUHK-
Tenb XP8 eHM pomxkeH BbITh yCTAHOBMNEH Ha MECTe, yKa3aHHOM Ha pucyHke 5.3.
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MpumeyaHuns

1 JeTtanu pacnonoxeHna coeanHnTens ¢ y4eTom nonoxeHun [1].

2 Bce 0TBEPCTUSA JOMKHbI BLIMOMHATLCA CO credyioLmMm gonyckamu [@l2. 13[AT8]
3 Bce ocTanbHble TpeboBaHWA K KOHCTPYKUMK C YMETOM MOMOMeHWIA [1].

PucyHok 5.3 — lNepudbepuiinelin cnot PXI Express 6U

5.6.4.3 TmbpuaHblit nepucdepnitHblin cnot PXI Express

Mpaeuno. M6puagHble nepndepuitHblie cnotel 3U PXI| Express gomkHbel COOTBETCTBOBaTL TpeboBaHUSAM
K KOHCTpPYKUMKN rubpugHbix nepudpepuinHeix cnotoe 3U (cm. [1]).

Mpaeuno. MbpuaHble nepudepunitHblie cnotel PXI Express 6U gonxkHbl cOOTBETCTBOBaTL TpeboBaHMAM
K KOHCTPYKUMM TMBpUAHbIX nepudepuridHblix cnotos 6U (cm. [1]), 3a CKKOMeHneM TOro, 4To coeguHnTens XP8
eHM pomkeH BbiTb yCTAHOBMNEH B NOMOXEHWE, NOKa3aHHOe Ha pucyHke 5.4, a TpagWUWOHHbIE COEOUHWUTENW
P3/P4/P5 He gonxHbl MCNoNb3oBaThbes.
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MpumeyvaHus

1 Jetanu pacnonoxeHua coeanHUTeNns ¢ y4eToM nonoxeHun [1].

2 Bce oTBEPCTUA [OMKHBI BEINOMHATLCA CO CREAYLWUMI SoMycKamMm [#le_13[a]B]
3 Bce ocTanbHble TpeboBaHWA K KOHCTPYKUMK C YMETOM MOMO¥EHWIA [1].

PucyHok 5.4 — TmbpuaHei cnot PXI Express 6U

5.7 HoBble TUNkI Mogyrnen U CNOTOR

5.7.1 TpeboBaHuA K MOAYNIO CUCTEMHON cuHXpoHu3auumn PXI Express
MpaBuno. Mogynu cuctemHoi cuHxpoHnaauum 3U PXI Express JomkHbl COOTBETCTBOBATL TpeboBaHu-
AM K KOHCTPYKUMWK, MPMBEAEHHBIM Ha PUCYHKe 5.5.
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MpumeyvaHus
1 JeTtanu pacnonoxeHua coeanHUTens ¢ y4eTom nonoxeHun [1].

2 Bce OTBEPCTUA OOIMKHbI BEINOMHATHECA CO CneayrnLwnMmimn onycKkamu .

3 Bce octanbHble TpeboBaHUA K KOHCTPYKLMKM C YHETOM nonoxeHun [1].

Pwcyrok 5.5 — lNMevartHaa nnata mogynsa cuctemHon cnHxporHusauumn 3U PXI Express

72,92

Y

6,65

21,65

MpaBuno. lNe4yaTHble NnNaTbl MOAYNA CUCTEMHOW cuMHXxpoHu3auwun 6U PX| Express OomkHbl COOTBET-

CTBOBATb TpEﬁOBaHMHM K KOHCTPYKUWW, NpUBedEeHHbIM Ha PUCYHKe 5.6.
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MpumeuvaHusa

1 JeTtanu pacnonoxeHua CoeavHUTENs C y4eToOM nonoxeHun [1].

2 Bce OTBEPCTUA AOMKHBI BLIMOMHATLCS CO crefyiolmumu aonyckamu 12 13[AB]
3 Bce ocTanbHble TpeboBaHWA K KOHCTPYKUMK C YMETOM MOMOM¥eHUA [1].

PucyHok 5.6 — NMevaTHas nnata cucTeMHOro mogynsa cuHxpoHuzauuu PX| Express 6U

PazpeweHue. Mogyne cuctemMHon cuHxpoHuaaunn 6U B dopmate PX| Express MoXeT cogepxartb co-
eanHuTenu TJ5 n TJ6, 4To No3BonseT MCNonb30oBaTh €ro B LWAaccu, Ana Kotoporo Tpebyetcs, 4Tobbl Takon
mMoayns obecnedynBan JOCTATOMHOE KOMMYECTBO NMHWUIA TPUITEPHbIX COBLITMI «ToYKa—ToYKa» unu gudde-
peHuMarnbHbIX CUTHANoOB TPUITEPHBIX COBLITAIA, UMK B WIACCK C NOALEPHKON YCTAHOBKM MOAYMENA CUMCTEMHOWN
CUHXpOHU3aunu 3U.

5.7.2 TpeboBaHWA K Kpocc-nnaTe ANA HOBLIX TUMOB CNOTOB

Mpaeuno. Kpocc-nnatel PX| Express 3U 1 6U gomkHbl COOTBETCTBOBATL TpeboBaHMAM B 4acTu pas-
Mepa, OTBEPCTUIA MEXaHMYECKOrO MOHTaXa 1 Jonyckos (cm. [1]).

Bonee nogpobHoe onucaHve TpeboBaHWIA K PACMONOKEHWIO PA3NUYHbLIX COeQVUHUTENEN NPUBEOEHO B
criegylLwmx pasgenax.

5.7.2.1 TpeboBaHWsa K cnoTaM CUCTEMHOR CUHXpOHU3auun PX| Express

Mpaeuno. CnoTkl CUCTEMHON CUHXpPOHM3aunK 3U PX| Express OomkHbl COOTBETCTBOBATL TpeboBaHUAM
K KOHCTPYKL WKW, NpUBELOEHHBIM Ha pUCYHKe 5.7.

MpaBuno. CnoTtbl cMCTEMHO cUHXpoHK3auuMn 6U PX| Express AomkHbl COOTBETCTBOBATL TpeboBaHuUsM
K KOHCTPYKL WKW, NPpUBELAEHHBIM Ha pUCYHKe 5.8.
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MpaBuno. CnoTbl cucTeMHON cMHXpoHM3aumm 6U PXI Express, KoTopble NOAAEPKMBAIOT YCTAHOBKY MO-
Oynen CMCTeMHOW CUHXpoHM3auumn 3U, [omKHbI COOTBETCTBOBATL TPEOOBaHMAM K KOHCTPYKLUWMW, NpUBeaeH-
HbIM Ha pUCyHKe 5.9.

MpaBuno. Ecnu B cnoTe cCUCTEMHON CYHXPOHM3aLMK HE UCNONb3yeTcsa coeauHuTens TP1, To Ha kpocc-
nnaTe B 30He pacnonoxeHws TP1 MakcumanbHas BblicOTa KOMMNOHEHTOR He AOMKHa NpeBbiwaTth 2,2 MM, 4To-

6bl n3bexatb NpobnemM ¢ KOHCTPYKTUBHOW COBMECTUMOCTLIO € MOAYNSIMU CUCTEMHON CUHXPOHW3ALMK C ycTa-
HOBMEHHbIM coegnHuTenem TJ1.

XP4

o
50
-~
N

XP3

63,45

TP2

38,45

TP1
(AonoONHUTENbHLIN)

.00

MpumeyvaHus

1 deTtanun pacnonoxeHna cCoeanHUTeNns ¢ y4eToM nonoxeHun [1].

2 Bce OTBEPCTUA JOMKHbI BLIMOMHATLCA CO creadyoLmnmm aonyckamu [@l2. 13[A[B]
3 Bce ocTtankHble TpeboBaHWs K KOHCTPYKUMK C YHETOM NONoXeHWn [1].

PucyHok 5.7 — Paamepbl Kpocc-nnatel Ans ¢oTa cMcTeMHon cuHxpoHnsaumu 3U PXI Express
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MpumeyaHusn

1 Jetanu pacnonoxeHusa coeanHUTeNns ¢ y4eTom nonoxeHun [1].

2 Bce oTBEpCTWSt JOMKHBI BBINMOMHATLCA CO CNeayrLwmMMm AonycKkamm [ele 13[aTs]
3 Bce octanbHble TpeboBaHMsa K KOHCTPYKUWK C Y4ETOM NONoxeHWA [1].

PucyHok 5.8 — Pasmepbl kpocc-nnatel Ans ¢noTa CMcTeMHON cuHxpoHnsaumm 6U PXI Express
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MpumeuvaHusa

1 JeTtanu pacnonoxeHna CoeavHUTENs C y4eToM nonoxeHun [1].

2 Bce OTBEPCTUA AOMKHBI BLIMOMHATLCS CO creyiolwmumu aonyckamu 12 13[AB]
3 Bce ocTanbHble TpeboBaHWA K KOHCTPYKUMK C YMETOM MOMOMKeHUIA [1].

PucyHok 5.9 — Paamepbl kpocc-nnatbl Ans ¢roTa CUCTeEMHOW cuHxpoHu3aumn PX1 Express 6U
C nogAepKkow yctaHoBku moagynein 3U

Mpaeuno. [Ina obnactei npumeHeHus, rae coeguHuTens TP1 Kpocc-nnathl ABnseTcs HeobaszaTenb-
HbIM, Ha Kpocc-nnaTte B 30He pacnonoxeHus TP1 makcumanbHas BbiCOTa KOMMOHEHTOB HE AOMMKHA NMpeBbi-
watb 2,2 MM, 4Tobbl n3bexaTs Npobnem ¢ KOHCTPYKTUBHOW COBMECTUMOCTLH C MOAYNAMU CUCTEMHOW CUH-
XPOHU3aLWKM C YCTAHOBMNEHHbIM coeguHuTenem TJ1.

PazpeweHue. Ecnn kpocc-nnata 3U PX| Express MoxeT coeAMHUTL BCE CMOThbl, KOTOPbIE MOTYT Noa-
KNo4aTbCca K NUHUAM TPUITEPHLIX COBLITUM «TOYKa—To4ka» U AuddepeHuManbHbIM CUTHanam TpUImepHbIX
cobbiTui Yepes coeguHuTens TP2, coeanHuTens TP1 MOXeT He MCNONb30BaTLCA.

PazpeweHue. Kpocc-nnata 6U PXI| Express, obecneumeatowas 0OoCTaTOMHOE KONWMYecTBO anddepeH-
LManbHbIX CUrHaANoB TPUITEPHbIX COBLITUA U NMHWIA TPUITEPHLIX COBLITUIA «TOYKa—TOYKa» ON5 BCEX CNOTOB,
KOTOpbI@ MOTYT K HUM MOAKMIOYaTECs, MOXET Noaaep>KueaTe NMbo yCTaHOBKY ABYX MOAYNel CUCTEMHOM CUH-
XpoHusauum 3U, nMbo moayns CUCTEMHOM CMHXpPOHM3aUMn BU ¢ gononHUTeNbHbIMWM coeauHuTenamu. Ecnm
Takas kpocc-nnarta 6U PXI| Express cnocobHa coeguMHUTL BCe CMOThl, KOTOPble MOTYT NMOAKMYaTLCA K TMHU-
AM TPUITEPHbIX COBBLITUA «TOYKa—TOo4YKa» U guddepeHUManbHbBIM CUTHaANam TpurrepHeiX cobbiTuin, 6es umc-
nonb3oBaHua coeguHutensa TP5, coegnHuTens TP5 MoXeT He UCMonbL30BaTLCA.
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5.8 TpeboBaHuna gna yctaHoBku mogynen 3U B cnoTtbl 6U

Kak n PXI-1, PX| Express nossonset adpdeKTMBHO ucnonb3osare moaynun 3U B waccu 6U.

C mexaHW4eckoW TOYKW 3PEHMs Takas KOHUrypaumsa MoxXeT BbiTb peanu3oBaHa 3a CHET MCMNonb30Ba-
HWA LeHTpanbHbIX BLICTYNOB, 3aKPEnneHHbIX BHYTPW WaccK, Ans (Pu3nveckor NoAOEPKKA BCTaBKW, U3BMeYe-
HUA W MOHTaXa HWXKHUX W BEpXHUX Mogyrnen 3U, Haxogsawmxca B criote 6U. B kavecTBe anbtepHaTuBbl 370
MOXET ObITb BLIMOMHEHO MexaHu4yeckum obpasom C MOMOL b0 aganTtepa (nepexogHuka) Ansa ycTaHoBKW, NpuU-
KpenneHHoro Ha Asyx mogynax 3U nepeg yctaHoBkon B cnoT 6U. Ha pucyHke 4.18 nokasaH npumep Luaccu
6U c nogaep:xkon yctaHoBku mogynein 3U.

Mpaewuno. Waccy 6U PX| Express, koTopble nogaepKunBaroT ycTaHOBKY moayrnen 3U, omKHbl UMETh
COOTBETCTBYHLUME COEOWHUTENW B HMXHEW nonosuHe crnota 6U gna peanusauum HWxHero cnota 3U B co-
OTBETCTBMMW C TMMOM peanuayemoro cnota 3U (cuctemHblid, rubpugHelil, nepudepnintbiin PX| Express, PXI-1
MINN CrOT BPEMEHHOW CUHXPOHU3aL MU CUCTEMBI).

Mpaeuno. Waccw 6U PXI| Express, nogaepxuBatwowme yctaHoBky moaynen 3U, gonmkHbl UMETb COOT-
BETCTBYHOLME COeANHNTENN B BEPXHEN nonosuHe cnota 6U onsa peanusayuun sepxHero cnota 3U B COOTBET-
CTBMM C TUNomM peanudyemoro cnota 3U (rmbpuaHbii, nepudepuiHbiin PX| Express, PXI-1 unu cnot BpemeH-
HOW CMHXPOHU3ALKWKU CUCTEMBI).

Mpaeuno. B Tabnuue 5.1 nokasaHbl BapWaHTbl UCNOMb30BaHUA BepxHero crnota 3U B 3aBUCMMOCTH OT
TOro, Kak ucnonb3osaH HxHWIA cnoT 3U B cnote 6U waccu PXI Express ¢ nogaepxKon ycTaHOBKM Moaynen
3U.

Tabnuua 5.1 — Peanusauns BepxHero u HuwxHero cnota 3U

BepxHwui cnot 3U
HwxHuii cnot 3U c
ncrtema Mepudpbepus CuctemHasn mbpugHasn Mepwndhepus
PXle CUHXPOHM3aLNs nepudpepums PXl 2.X
Cuctema Het Oa Het Oa Oa
Mepudepus PXle Het Oa Het [a Het
CuctemHas cMHXpOoHM3auua Hert Oa Da Het Het
mbpugHas nepudcepns Het Oa Het Oa Het
Mepudepua PXI 2.X Her Oa Het Oa Oa

3ameuvaHue. BepxHuii cnoT cMcTeMHon cuHxpoHusaumn 3U He paspelleHo pacnonaratb Hag MobbiM
OpYrMM CIIOTOM, KDOME HUMXKHEro CrnoTa CUCTEMHOW CUHXPOHKM3auuu 3U.

3amevaHue. 3anpellaeTca UCNOMNb30BaTb B KAYECTBE CUCTEMHBIX BepxHue cnotbl 3U.

3ameuaHue. HWKHUIA CROT, KOTOpbIA ABnseTca nepudepuiiieiM criotom PX| Express, cnoToM CUCTEM-
HOW CUMHXPOHM3aUWW UNU rMbpuaHbIiM nepudgepunHbiM CIIOTOM HE NpegHasHayeH OMs pacroNoXeHWs ne-
pucepuinHoro crnota PXI-1 B BepxHeM nonoxeHuu. 3T0 cAenaHo Ons Toro, 4Tobbl Mogyne 6U c BepxHUM
coeavHutenem eHM ans OONOMHUTENBHOMO MUTAHUSI MOTr UMEeTb BO3MOXHOCTE MOAKIHYEHWUs K cnoTy 6U,
noggepXuBarwLemMy ycTaHoBKy mogynen 3U.

5.9 lNlorotun PXI

Ha npogykrax PXI| Express ucrnonb3yetca TOT e NoroTun, 4To 1 Ha npogykTtax PXIl. NepudepuitHblie
moaynu PXI| Express, cucteMHble moaynu PXI Express, moaynu cuctemHon cuHxponunsauun PX| Express u
waccn PX| Express moryT cogepxartb norotun PXI Express B cBOMX MapKeTUHIOBLIX MaTtepuanax, TexHuye-
CKMX OMMCaHWAX M pyKoBoAcTBax, 4Tobbl NOMoYb KNueHTaM onpefenuTb, 4To npoaykTel PX| nogaepxusatot
BoamoxHocTu PCI Express.

Pa3speweHue. Paspabotyumkm, aenawllmneca yneHamuy anbsHca PXI Systems, moryT ncnons3soBarb no-
rotun PXI, Kak onpegeneHo HWxe, NMbo Ha nepegHen naHenu, NMbo Ha PYKOATKE MHXKeKTopa/axKekTopa npo-
OYKTOB, 3as1BNSAS O MOMHOM COOTBETCTBUM MNOMOXEHUSIM HACTOSLWEro ctaHfgapTa.

MpaBuno. Ecnu ncnoneayetca norotun PXI, pazpaboTyunk JoMmKeH NonyYnTh NMULEH3NUI0 HA UCMOMNb30Ba-
HWe NoroTUna TOProBoro 3Haka ot anesaHca PX| System.

MpaBuno. Ecnu ncnonsayetcs norotun PXI, oH He gomkeH BbiTh M3MeHeH KakuM-nnbo obpasom, 3a 1c-
KIno4eHMeM ero maclutabuposaHua. Jlorotun He JOMmKeH cogepXaTh Kakux-nmbo 4ononHeHu.
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Ha pucynke 5.10 nokazan norotun PXI. YneHsl anbsaHca PXI Systems MoryT nony4iTb Norotun M nu-
LEH3MI0 OT anbsAHCa.

FAl

PucyHok 5.10 — INorotun PXI

MpaBuno. PazpaboTyunkn, sBnswmMecs YneHammn anbsiica PX| Systems, He gomKHbI MCcnonb3oBaTh J10-
rotun PXI| Express, Kak onpegeneHo Hke, Ha kakon-nmbo yactu annapatHbix npogyktos PXI| unm PX| Express.

PazpeweHue. Paspabotumku, aenawlmneca uneHamu anssHca PXI Systems, moryT ucnons3oeaTtk Nnoro-
Tun PXI Express, Kak onpefeneHo HUXe, B MapKETUHIOBBIX MaTepuanax, TEXHUYECKNX ONMUCaHWUaX U PYKOBOA-
cTBax no nepudepuitHeiMm Mmogynam PXI| Express, cuctemHsim mogynam PXI| Express, moaynsam CUCTEMHOMN
cunxpoHuzaumm PXI Express v waccu PX| Express, 3a8Bnsa 0 NONHOM COOTBETCTBUM MONOXKEHWUAM HAcTOsA-
Lero ctraHgapTa.

MpaBuno. Ecnu ncnonb3ayetca norotun PX| Express, pa3paboTyvk AOMKEH NOAYYUTE NULEH3UIO Ha UC-
NMonb30BaHWe NoroTuna TOProBoro 3Haka ot aneaHca PXI System.

MpaBuno. Ecnu ucnoneayertcs norotun PX| Express, oH He JomkeH ObITb U3MeHeH Kakum-nubo obpa-
30M, 33 UCKIYeHMeM macwTabuporaHma. Jlorotun He OOMKEeH coaepXaTb Kakmx-nmbo AoNonHeHUNA.

Ha pucyHke 5.11 nokasan norotun PX| Express. YneHol anbsHca PX| Systems moryT nony4vTb NOrotmn
N NULEH3KNIO OT anbsHca.

FPALCXD/ESS

Pucyrok 5.11 — Jlorotun PXI Express

5.10 LWWaccu co BCTPOEHHBLIMU CUCTEMHLIMU MOOYNAMU

PazpeweHue. LWaccu PXI Express moxeT ObiTb BBINOMNHEHO CO BCTPOEHHLIM CUCTEMHBLIM MOAYNEM U,
cnepoBaTensHo, 6e3 cucTeMHOro crnoTa.

5.11 TpeboBaHUA K OXNaXOeHUI0

5.11.1 TpeGoBaHMA K OXNaxaeHWI0 MOAYNA

MpaBuno. Mogynu gomkHel 6bITe CKOHCTPYMPOBaHbI Takum o6pasom, 4Tobbl obecneynTs HeobXoaAnMbIN
NyTb BO3OYLUHOIO MOTOKa OT HWXHEN K BepPXHEW YacTu MOAyns, Kak NoKasaHo Ha pucyHke 5.12.

3ameuvaHue. [oTok Bo3Ayxa W, crefoBaTenbHO, OXNaxaeHne Yepes Modynb 3aBMCUT Kak OT Kopryca,
Tak 1 0T KOHCTPYKUMK Mogyns. Mogynu c 6onee HU3KMM COMPOTUBRMEHMEM BO3AYLLHOMY NOTOKY nony4dar 6onb-
LKA BO3OYLUHBIA NOTOK, 8 MOAYNW ¢ Bornee BbICOKMM COMPOTUBMAEHWEM MOMy4aT MEHbLUNA BO3AYLUHbIA MOTOK
ANA 0AaHHOTO WAacCK.

i3

e
e e e b P

_____________________.._I's>

S e R e e B e e U oy P
[ (RS [ %
e i ]
(R [ ———
s o o e e e

PucyHok 5.12 — HanpaeneHue noToka oxnaxgatllero Bo3gyxa B cucteme PX| Express
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MpaBwuno. [Npoun3soanteny Moaynew 4OMKHbI 0POPMIATL AOKYMEHTANbHO W NPEeAoCTaBnATh 3aKa3yuky
HOMMWHAIbHYH W MUKOBYIO MOLLHOCTb, pAcCEMBAEMYI0 MOAYNEM MO LUAWHE NMTaHUS NPW HOPMarbHbIX YCMOBWAX
3KcnnyaTayuu.

PekomeHpgauusa. OguHapHble mogynu 3U He OOMKHBI paccemBaTbh BHYTPU LLUACCU MOLLHOCTL Bonee
30 BT.

PekomeHnpauma. OgnHapHbie mogynv 6U He QomKHbI paccevBaTh BHYTPW LWAaccuM MOLWHOCTL Gonee
60 BT.

3ameyvaHue. [ins waccu 6U obbivHo TpebyeTcs GonbLIMA NOTOK BO3AyXa Ha croT, 4em ans waccu 3U,
npu 3afjaHHOW TeMMNepaType OKpyXatollel cpeabl U3-3a 3 eKToB NpeBapuTENbLHOIO Harpeea.

Pexomengaumsa. Mogynsam xenaTensHO UMETb BO3MOXHOCTb OOHapy»XeHUs NpeBbIlLeHUsa TeMnepary-
pbl UX KOMMNOHEHTOB NMpPedenoB NpeanonaraeMoro UCnofb30BaHWUA M BO3ZMOXHOCTL MPUHATE Mepbl Ans TOro,
4TOObl BEPHYTL TEMMNEPATYPY KOMMOHEHTOB B pabounii gManasoH.

3ameyaHue. [lefcTBMA, HanpaBrneHHbIe Ha BO3BpaT TeMnepaTtypbl B pabounin AnanasoH, MOryT 3akrio-
YaTbCHA B OTKIHOYEHWM BCEr0 MOOYIA MKW ero Yacti Takum obpasom, 4Tobbl Moaynb He OyHKLUMOHMPOBAan 40
nepesanycka cucteMsbl. Takke A0OMycKakTCA U UHbIE MepbI.

5.11.2 TpeboBaHMA K OXNaXAEeHUIO WAcCKH

MpaBwuno. laccu gomkHo obecnevrBaThe NPUHYQUTENLHBIA 0064YB MOOynel CHU3Y BBEPX, Kak NMoKa3zaHo
Ha pucyHke 5.12.

3ameyaHue. [Ins TUNOBbIX KOHMUIypaLWi Laccy BO3AYLWHbIM NOTOK Yepes cnoT ByaeT npoxoawTb npo-
TWB CUSbl TSXKECTWU UKW BBEPX (T. €. aHanorM4yHo NogbEeMY HarpeToro Bo3ayxa ecTecTBeHHbIM nytem). OgHako
B HACTOSILLEM CTaHOapTe He UCKIMIoYaloTCA ApYrMe OpuMeHTauum MOYNs, HanpyuMep, ropuM3oHTanLHas.

MpaBuno. MNMponseoguTenu Waccu AOMMKHbI 0hOpMMATE JOKYMEHTANBHO W NPeaoCTaBNAThL 3aKa3uduKy
MaKcMManbHyt obLLyo MOLLHOCTL, KOTOPYH AaHHOE LIAcCu MOXeT paccedTb B MPefenax CUCTEMBI, a Takke
MaKCMManbHYK MOLLHOCTb, KOTOPYH OHO MOXET paccevBaTb Ans CBOero Hauxygwero criota. Kpome Toro,
M3roTOBUTENb AOIKEH OPOPMUTL AOKYMEHTaNbHO U NPEAOCTaBUTh 3aKa3yuKy KOHKPETHYK NpoLeaypy WUCMbl-
TaHWI, UCMOMb3yeMyto Ans onpefeneHnsa sTUX YpoBHEN paccenBaHWs MOLLHOCTU.

PexomeHgaums. 3HauyeHne paccenMBaemMol MOLLHOCTM cnoTa ANSA HauxXygLlero crny4asi cnegyet OCHO-
BbIBATb Ha AOCTYNMHON MOLLHOCTW ANSA AaHHOrO CrioTa M Ha BO3MOMXHOCTAX OXMNaxJeHus Laccu ANnsA cnota B
HauxyaLwem criy4yae.

PexomeHgauusa. KapTel TENNOBOW Harpy3ku cnefyeT UCMomnb30BaTh BO BCEX CrOTax LWaccu npu onpeae-
NeHUN BO3MOXHOCTEN OXNaXAeHUA AN Wacck U Hauxyallero BapuaHTa aAna cnora.

MpaBuno. Wacck PX| gomkHO cofepKaTb NaHenu-3arnyLUuK, yCcTaHoBMNeHHbIe B CNOTax, B KOTOPbLIX He
YCTaHOBMEHbL!I MOAYIN.

3ameuaHue. Ecnu naHenu-3arnyLUkn He YCTAaHOBMNEHLI B CMOThI, B KOTOPbIX OTCYTCTBYHOT MOAYNW, Haa-
nexallee oxnaxaeHne MOAYNsA He rapaHTupyeTcs.

5.12 Tpe6oBaHWA K BHELWWHUM WU KINTMMAaTU4YECKUM BO3OEACTBUAM

Pexomengaums. [NepedyncrnerHHble HKe UCMNbITAHUA cnegyeT NPpoBOAWTL B COOTBETCTBMM C METOAMKA-
MK, onpeneneHHbiMu B [7].

MpaBuno. Pe3ynetaThl UCNBITAHUA M OTYETHI MO paboTe B KNUMaTUYECKUX YCITOBUAX OOMKHbI ObITE J0-
CTYMHbI KOHeYHbLIM nonb3oBaTensam cuctem PXI Express. Bce npoussogutenu waccu 1 mogynen PXI Express
OOMKHbBI NPEAOCTaBNSATL XapakTePUCTUKA BHELLHUX W KNUMAaTUYECKUX BO3OENCTBWIA, NPWU KOTOPbIX obecnevu-
BaeTcst paboTocnocobHOCTL CBOEN NPOOYKLMK, KaK ONMCaHO HUXKE.

PekomeHngauus. Bcem nponssoguTenam cneayeT ykasblBaTe Tpebyemble xapakTepucTUKK, Kak onncaHo
HWKE, B TEXHUYECKUX OMWCAHUSX CBOEN NMPOOYKLUNN.

MpaBuno. Ecnu naroToBUTENbL NPUHUMAET PELLEHWe UCNONB30BaTh METOAMKU UCMbITAHWUIA, OTANYHBIE OT
peKOMEeH0BaHHbIX BbIlLE, 3TV METOAUKW, B AOMNOMHEHWE K pe3ynsTaTam UCMbITAaHWA U 0TYeTaM, AOMKHbI BbITh
0hopMNeHbl AOKYMEHTANbHO U NPeOoCTaBeHbl 3aKazynky.

3ameuaHue. [ponsBogMTENb CUCTEMBI HECET OTBETCTBEHHOCTL 3a BbIOOP MOAYNEN M Waccy, COOTBET-
CTBYIOLLMX TPeBOBaHWAM K BHELLUHUM W KIMMaTUYeCKUM BO30eNCTBUAM Anst obnactu npumMmeHeHus.

5.12.1 TemnepaTypHbIe XapaKTepPUCTUKHN

MpaBwuno. lWaccu n mogynu PXI| gomkHbl BbITh MUCMNbITaHbl HA paboTy B Auana3oHe TeMnepaTyp XpaHe-
HWSA U 3KCMyaTaLum.

5.12.2 XapakTepucTUKM BNaXHOCTHU

Pexkomengauusa. Laccu n moaynu PX| Express cnefyeT npoBepATb HA CTOWKOCTb K BNAXHOCTH.

39

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 45 /82
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71289-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68403
https://gostexpert.ru/gost/gost-71289-2024?utm_source=pdf&utm_medium=68403&utm_term=page

FOCT P 71289—2024

5.12.3 XapakTepucTUKN BUOPaLMOHHbLIX BO3OQEeNCTBUNA

Pekomenpauus. Waccu n mogynu PXI| Express cnegyeT UCNbITbiBaTb Ha CTOWMKOCTb U XUBYYeCTb K
BMOpPALMOHHBLIM BO3OENCTBUAM.

5.12.4 XapakTepucTUKN aKyCTU4YECKOro Wyma

PexomeHngaumsa. Bece waccu PXI Express cnegyeT UCNbITHIBATE HA YPOBHU aKyCTUYECKOTo LyMa (ypo-
BEHb 3BYKOBOMO OaBMneHwWs, B3BELLeHHbIN no wkane A, LPA). [JaHHble akycTM4eckue WCNbITaHWs crnegyet
npoeoanTe no MOCT P 53032 Ha cTaHOapTHOM MCMbITATENLHOM CTeHAe Ha paboyem MecTe onepaTopa. Wc-
nbiTaHWe WaccK cnegyeT NpoBOAWTL Ha Wwaccw, paboTatolwem npy NosiHOM Harpy3ke, ¢ YCTaHOBMNEHHLIMW ne-
pegHUMK NaHensMu. Ecnu OOCTYNMHO HECKOMBKO BAPUAHTOB CKOPOCTU BEHTUMATOPA, AOMKHbI ObITh YKa3aHbl
YPOBHU 3BYKOBOMO AaBreHUs ANs pas3fMYHbIX BApMaHTOB YacToThl BpalleHUs BEHTUNATopa.

3ameuaHue. MoxeT ObITb NPefOCTaBNeH B3BELUEHHbIA MO WKane A ypoBeHb 3BYKOBOW MOLLHOCTU. [aH-
Hble akyCTMYeckne ucnbeltaHns cnegyet nposoguts no FOCT P 53032 Ha cTaHO4apTHOM MCMbITaTeNIbHOM CTEHAE.

5.13 CumBonbl coBmectumocTu PXI Express

5.13.1 CumBonbI moayns

MpaBuno. CMMBON COBMECTMMOCTU cUCTeMHOro Moaynsa PX| Express, nokaszaHHLIA Ha pucyHke 5.13,
[omKeH ObITb BUOEH Ha NepeaHuX naHenax moaynen cucremsol PX] Express.

MpaBuno. CumBon COBMECTUMMOCTM NepudepuinHbix Mogynen PXI| Express, nokasaHHbIi HaA pUCYH-
ke 5.13, gomkeH BbITh BUAEH Ha NepegHux naHensax nepudepuitHeix mogynen PX| Express.

MpaBuno. CuMBoN COBMECTUMOCTW MOAYNSA CUCTEMHON CUHXpOHW3auun PXI Express, nokazaHHbIA Ha
pucyHke 5.13, gomkeH BbITe BUAEH Ha NepeaHUX NaHensx Moayneil CUCTEMHOM cMHXpoHU3auun PXI Express.

3ameuaHue. Moagynu PXI-1 u coBmecTMbIe € TMBpuaHbLIM crioToM Moaynu PXI-1 umetoT BUAMMbIE CUM-
BOMbI NepudepuinHbix Moaynen (cum. [2]).

CuctemHblit Moaynb  MepudepuitHbilii Nepudepuitibiin  Moaynb CUCTEMHOI
PXI Express momynb PXI-1 u Moy nb CMHXPOHU3ALMM
COBMECTUMbIW C PXI Express PXI Express

rMopuUaHBIM CNOTOM
nepudepuintbelin
moaynbe PXI-1

PucyHok 5.13 — CumBonsl mogyns

5.13.2 CumBoOnbI CNOTOB LIACCH

MpaBuno. CuMmBON cOBMECTMMOCTWU cucTeMHoro cnota PXI Express, nokaszaHHbid HA pucyHke 5.14,
JOMmKeH BbiTb BUOEH HEMOCPeaCTBEHHO Mo cMcTEMHbIM cnoTom PXI Express Ha waccu PX| Express ¢ Home-
pOM €noTa, yKkasaHHbIM BHYTPWU CUMBOMa.

Mpaeuno. CuMBON COBMECTUMOCTM C nepudepuiHbiMM cnotamn PXI| Express, nokasaHHbIA Ha pu-
cyHke 5.14, pomkeH BbITb BUOAEH HENOCPeACTBEHHO nof nepudepuiHbiMi cnotamu PX| Express Ha waccu
PXI Express ¢ HoMepoM cnoTa, yKkasaHHbIM BHYTPW CMMBOIA.

MpaBuno. CumMBON COBMECTUMOCTM C rubpuaHeiM cnotoMm PX| Express, noka3aHHbIA Ha pucyHke 5.14,
[OMKeH OblTb BUAEH HENOCPEACTBEHHO Nod rmbpuaHbiMu crniotamu PX| Express Ha waccu PXI Express ¢ Ho-
MepOM CrioTa, yKasaHHbIM BHYTPW CMMBOIA.

Mpaeuno. CMMBON COBMECTMMOCTM CNOTa CUCTEMHOW CUHXpoHW3aumu PXI Express, nokasaHHbIA Ha
pucyHke 5.14, nomkeH BbiTb BUAEH HENOCPEACTBEHHO MOA CMNOTOM CUCTEMHOW CUHXpoHU3auun PX| Express
Ha waccu PX| Express c HOMepoMm cnoTa, ykaszaHHbIM BHYTPWY CUMBONA.

3ameuanue. Cnotel PXI-1 umeroT BugMmMelii cumeon nepvdepuiiHoro crnota (cm. [2]).
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Cuctemublid cnot  Mepudbepunidiblnl  MMBpUAHBLIA cnoT  MepudepnitHbii Cnot
PXI Express cnot PXI-1 PXI Express crnot CUCTEMHOMN
PXI Express CWHXpOHW3aLUWUK
PXI Express

PwcyHok 5.14 — CvmMBOnblI CNoToB

6 TpeboBaHMA K 3NEKTPUYECKMM XapaKTepucTukam

B gaHHOM pasgene nNpuBoOATCA NOAPoDHbIe TpeboBaHUA K 3NEeKTPUUYECKUM XapaKTepucTukam ans pas-
pabotkn PX| Express-coBMecTMMbIX NepudepuiiHbiX MOLYneil, CUCTEMHBIX MOZyNnei, Mogyrnein CUCTeMHON
CUHXPOHW3aLUMK 1 Kpocc-nnat. Takke paccMaTpuBaTCA COOTBETCTBYHLLNE KOHTaKThLI coeguHuTenein, Tpebo-
BaHWA K MCTOMHUKY MUTAaHWA W BONPOChkl peanu3auun dopm-daktopa 6U.

6.1 CurHanbi PCI

Kpocc-nnatel PX| Express moryT cogepxatb rubpugHeie cnoTsl unm cnotel PXI-1. Takue cnoTbl cogep-
aT KoHTakTbl Ans doyHkuuin PCI (cm. [2] u [6]).

6.1.1 TpeboraHuA kK rubpuaHoOMy cnoTy

Mpaeuno. MmMbpugHbie cnoTtel B Kpocc-nnatax PXI Express gomkHLI COOTBETCTBOBATE NOMOXEHUAM ANA
curHanoB Ha coeguHuTene P1 (cwm. [2]).

MpaBuno. [nga rubpuaHbIX CNOTOB AOMKHA UCMONbL30BaTLCA aApecHasa cTpoKa ONg NPUBA3KKA CUrHana
IDSEL Ha ocHOBe HOMepa fnornyeckoro crota (cMm. [6]).

MpaBuno. nga rubpuaHbIX CNOTOB AOMKHLI MCMOMb30BaTLCA Ha3HAYeHMA NpepbiBaHWA HA OCHOBE HO-
Mepa noruyeckoro crnota (cM. [6]).

6.1.2 TpeboraHusa k cnoty PXI-1

Mpaeuno. Cnotel PXI-1 B kpocc-nnaTtax PX| Express gomkHbl COOTBETCTBOBATL MOMOXEHWUAM ONSA CUT-
HanoB Ha coeguHuTensax P1 un P2 (cwm. [2]).

Mpaeuno. [ins cnotoB PXI-1 gomkHa MCNonb30BaThCs afpecHas cTpoka Ana otobpaxeHusa NpuBA3Ku
curHana IDSEL Ha ocHoBe HoMepa noruyeckoro cnota (cm. [1]).

MpaBuno. [insa cnotoe PXI-1 gomkHbl MCNOMb30BaTLCA HA3HAYEHWUA MPEPLIBAHUA, OCHOBAHHbLIE Ha HO-
Mepe noruyeckoro crnota (cM. [6]).

6.2 CurHansl CPCI Express

CurHanbl, yyacteytowme B obmeHe faHHeiMKU PCl Express, a Takke pasnvyHble BCOMOraTenbHble Cur-
Hanbl, Ucnonb3yemble Moaynsamu U cnotamm PXI| Express, onpegeneHbl nonoxeHusamn [1]. PazpaboTtynkam
PXI Express HeobxogMmo crnegoBaTh TPeOOBaAHMAM HACTOSALWEro cTaHgapTa npu paspaboTke 06bLeaMHUTENb-
HbIX Nnat u moagynen PX| Express (cm. Takxke [1]).

6.2.1 TpeboBaHUA K CUCTEMHOMY MOAYIIO U CROTY

MpaBuno. CucteMHble MOOYNM U CUCTeMHble cnoTbl PXI Express OomKHbI COOTBETCTBOBATL BCEM Tpe-
DOBaHUSIM K CMCTEMHbLIM MlaTtam M CUCTEMHBIM crioTam (cMm. [1]) 4nsa cMrHanos, nepevncrieHHbix B Tabnuue 6.1.

Ta6nuua 6.1 — CurHanel cMCTEMHOIO MOAYMNA U crioTa

HaumeHoBaHuWe curHana | MNpumedaHune
yPETpx Yy — KaHan, X — NWHWA BHYTPW KaHana
yPETnx Yy — KaHan, X — NWHWA BHYTPpW KaHana
yPERpx Yy — KaHan, X — NWHWA BHYTPpW KaHana
yPERNx Yy — KaHan, X — NUHUA BHYTPpW KaHana
yRefClk+ Yy — KaHan
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OkoH4aHue mabnuuet 6.1

HaumeHoBaHuWe curHana MNpyumedaHune

yRefClk- Yy — KaHan

PWR_OK
PS_ON

LINKCAP
PWRBTN#

SMBDAT

SMBCLK

PERST#
GA4 ... GAO
SYSEN#
WAKE#

ALERT#

/10 HekoTopble 13 3TUX CUrHANoOB onpeaeneHbl B HACTOSLLEM
cTaHgapTe ansa OyHKUMOHAamNbHbBIX BO3MOXHOCTEN NpubopoB

RSV HekoTopble 13 3TUX CUrHanoB onpedeneHbl B HACTOALLEM
cTaHgapTe Ansa @yHKUMOHAmNbHbBIX BO3MOXHOCTEN Npubopoe

12B

5B

33B
5 B(aux)

GND

YunTeiBas nonoxeHus [1] 4ns cMcTeMHOro cnoTta paspeLleHbl Be CXeMbl MapLIpyTU3auum Kpoce-nnaTbl:
4-kaHanbHasa KOHpUrypaumnsa unu 2-kaHanbHasa KoHdurypaums.

PazpeweHue. Kpocc-nnatsl PX| Express moryT cooTBeTcTBOBaThL NMBO 4-KaHanbHOW KOHUrypaumm
MapLipyTu3auumn, nmbo 2-kaHansHoW koHdUrypaumm mappytusaumm (cum. [1]).

MpaBuno. CucTEMHbIE MOAYMU OOMKHbLI BbITh 4-KaHaNbHBIMK.

PaspeweHue. HekoTopble cMCTEMHbIE MOAYNTM MOryT OObeoMHATE YeTblpe MEeHbLIMX KaHana B ABa
DonbLlwmnx KaHana.

6.2.2 Nepudepnitibin mogynb PXI Express. TpeboBaHusA K CNoTy

Mpaeuno. lNepudepuintHsie mogynu v nepudepuidHble crnotel PXI| Express AomkHbl COOTBETCTBOBATh
BceM TpeboBaHMAM K nepudepuiHbiM nnataMm M nepudepuiiHelM cnotam tuna 2 (cwm. [1]) gna curHanoe,
nepevuncreHHblx B Tabnuue 6.2.

Tabnuua 6.2 — CurHansl nepugepninHoro Moayns u crnota

HaumeHoBaHuWe curHana MNpumedaHue
yPETpx Yy — KaHan, X — fIMHUS BHYTPKU KaHana
yPETnx Yy — KaHan, X — NWHWA BHYTPW KaHana
yPERpx Yy — KaHan, X — NWHWA BHYTPpW KaHana
yPERNx Yy — KaHan, X — NWHMA BHYTPW KaHana
yRefClk+ y — KaHan
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HaumeHoBaHuWe curHana

MNpyumedaHune

yRefClk-

Yy — KaHan

ATNLED

ATNSW#

PRSNT#

PWREN#

MPWRGD#

SMBDAT

SMBCLK

PERST#

GA4 ... GAD

SYSEN#

WAKE#

ALERT#

e

HekoTopble 13 3TUX CUrHaNOB ONpefeneHsl B HACTOSILLEM
cTaHdapTe Ana yHKUMOHANBHbLIX BO3MOXHOCTER NprBopoB

RSV

HekoTopble 13 aTx CUrHanNoB onpenerneHsl B HACTOALLEM
cTaHaapTe Ansa gyHKLMOHAmNBHbLIX BO3MOXHOCTENR NprbopoB

12B

33B

5 B(aux)

GND

6.2.3 TpeboBaHMUA K MOAYNIO/CIIOTY CUCTEMHOW CUHXPOHMU3ALMUHK

MpaBuno. Mogynn cucTeMHOW CWUHXpPOHM3auuu PXI| Express v crioTbl CUCTEMHOW CUHXPOHW3aLWUK
[OMKHBI COOTBETCTBOBAaThL BCeM TpeboBaHuaAM Anst nepudepuiiHbiX nnaTt tuna 2 1 nepudepuinHbiXx CnoToB
Tvna 2 (cm. [1]) ons curHanoB, NepevncrieHHbIx B Tabnuue 6.3.

Tabnuua 6.3 — CurHansl Mogyna v cnota CUCTEMHOW CUHXPOHM3aLUK

HaumeHoBaHWe curHana Mpumedanune
yPETpx Yy — KaHan, X — JIMHUA BHYTPKU KaHana
yPETnx Yy — KaHan, X — NMHWA BHYTPW KaHana
yPERpx Yy — KaHan, X — JIMHWS BHYTPKU KaHana
yPERNx Yy — KaHan, X — NYHWA BHYTPW KaHana
yRefClk+ y — KaHan
yRefClk- Yy — KaHan
ATNLED
ATNSW#
PRSNT#
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OkoH4aHue mabnuuei 6.3

HaumeHoBaHuWe curHana MNpyumedaHune
yPETpx Yy — KaHarn, X — fIMHUA BHYTPWU KaHana
yPETnx Yy — KaHan, X — NWHXA BHYTPW KaHana
yPERpx Yy — KaHan, X — NWHAA BHYTPpW KaHana
yPERNx Yy — KaHan, X — NWHWA BHYTPUW KaHana
yRefClk+ y — KaHan
yRefClk- Yy — KaHan
ATNLED
ATNSW#
PRSNT#

6.2.4 TpeboBaHuA K rMBpuaHOMY CRoTy
MpaBuno. MmMbpuaHbie cnotel PXI Express gomkHbl cOOTBETCTBOBaTh BCceM TpeboBaHMaMm K nepude-
pUiHBIM cnoTam Tuna 2 (cMm. [1]) ons curHanoB, NepedYncrneHHbIX B Tabnuue 6.4.

Tabnuua 6.4 — CurHanbel rubpuagHoro cnota

HaumeHoeaHue curHana MpumedaHune
yPETpx Yy — KaHan, X — NUHWSA BHYTPW KaHana
yPETnx Yy — KaHan, X — NUHWA BHYTPW KaHana
yPERpx Yy — KaHan, X — NuHWA BHYTPU KaHana
yPERnNX Yy — KaHan, X — NMHUA BHYTPKU KaHana
yRefClk+ y — KaHan
yRefClk- y — KaHan
ATNLED
ATNSW#
PRSNT#
PWREN#
MPWRGD#
SMBDAT
SMBCLK
PERST#
GA4 ... GAD
SYSEN#
WAKE#
ALERT#
le] HekoTopble 13 aTMxX cUrHanoB onpegeneHbl B HACTOALLEM
cTaHAapTe ANns yHKUMOHaNbHbLIX BO3MOXHOCTEN Npubopos
RSV HekoTopble U3 3TUX CUrHanoB onpeaeneHbl B HACTOSALLEM
cTaHAapTe Ang yHKUMOHanNbHbIX BO3MOXHOCTEN Nprbopos
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OkoH4aHue mabnuuei 6.4

HawnmeHoBaHme curHana MpumevaHune

12B
5B
3.3B

5 B(aux)
GND

6.3 UHcTpymeHTanbHble curHans! PXI-1

HacTosAwmin ctaHaapT coXpaHsaeT BCe BO3MOXHOCTHM BPEMEHHON N TPUITEPHOW CUHXpPOHU3auuu (cm. [2]),
4YTO MO3BOMAET pellaTh WUPOKUIA CNEeKTP CUCTEMHbIX 3a4a4 W ABMSETCH KIYeBbIM NPernMyLLecTBOM CUCTEM
PXI|. CoxpaHeHWe 3TOM MONHOW COBMECTMMOCTU Takxe MO3BOMsEeT OCYLecTBNATb MMaBHbIA Nepesod cylle-
CTBYHOLLMX apXuTekTyp Ha HoBble PXI| Express cuctemsl.

6.3.1 CurHan TakToBoro reHepartopa PXI_CLK10

CwurHan PXI_CLK10 ocTtaetcs OCHOBHbIM METOA0M CUHXpOHM3auun PX|-mogynen n nepeHeceH B HAcTO-
AWUA ctaHgapt. M3-3a Bzammocessu mexay PX1_CLK10 n PXle_CLK100 npaBsuna peanusauum PX|_CLK10 B
kpocc-nnatax PXI Express, nepugepuitHbiXx MOAYNAX U MOAYMSAX CUCTEMHON CUHXPOHW3aUWK onpedeneHsl B
6.4 HacTosWero cTaHgapTa. TpeboBaHus, npuBegeHHble B AaHHoM pasgene ana PXI_CLK10, obecneunsatot
€ro COBMeCTUMOCTb C nepudrepuitHbiMu Mmogynsamm PXI-1.

6.3.2 TpurrepHasl LLUHA

MpaBuno. WnHa nvHuin TpurrepHbix cobbiTii PXI TRIG[0:7] B waccu PXI Express, nepudepnidHbix
MOAYMAX, CUCTEMHbLIX MOOYMNAX U MOAYNAX CUCTEMHON CMHXPOHM3AUUK OOMKHA COOTBETCTBOBATL BCEM 3NEK-
Tpuyeckum TpeboBaHuam PXI-1, 3a MCKNOYEHWEM CMNEeaYILLNX U3MEHEHWIA:

- onpegeneHune cermenTa PX| Bonblue He 3aBucKT OT cermeHToB MocTa PCI. 3To cozgaeT Heydo6cTBO 1
BecnonesHo ANs cBA3M TONONOTUK LWWHBI AAHHBLIX U TONONOMMU WKWHBI MMHWUA TPUITEPHBIX CODLITUIA.

MpaBuno. Na Kaxxgoro cerMeHTa WWHb TWHWIA TpuUurrepHblix cobbituin PXI, B kaxabin cnot PXI
(cucTeMHbIN 1M NepudepuiiHbIA) OoMmKHbI NogaBaThbesa curHansl PXI_TRIG[0:7]. laccyu He [omkHO Hanpamyo
coeanHATb WKHbE PXl TRIG 13 pasHbiX CErMeHTOB LUKWHbI NMMHUIA TpUIrepHbIX cobbiTnin PXI. Ecnu cucteMHbIn
CroT ynpaBnsieT HecKoNbKMMKM cermeHTamu PXI, oH Toxe He OOoMmKeH HanpsMyl COeAVHATb LWWHbI JIMHWUA
TpurrepHbix cobbiTuin PXl 13 pasHbix cerMeHToB. CerMeHT LUWHbI TUHUM TPUITEPHOrO COBLITUS HE OOIKeH
MMeTb Bonee BOCbMUW TPUITEPHLIX HArpy3oK. TpUrrepHas Harpyaka onpefensercs Kak TpurrepHoe bydepHoe
YCTPOWMCTBO UMW COedNHEeHWe CroTa;

- TepMuHUpoBaHue gobasnserca K 060MM KpasM LUMHBI NMUHUA TPUITEPHbIX COBLITUIA ANA yny4ylleHus
KayecTBa cuvrHana 3a cyet bonee s eKTMBHOIO NPeaoTBPaLLEHUA OTPaKEHWA.

MpaBuno. Nlunun PXI_TRIG[0:7] gom«Hbl BbiTh ¢ TepMUHMpPYOWKMM peanctopom 50 Om W koHOeHca-
TopoM 33 n® Ha oboux Kpasgx CerMeHTa LUMHbI B JOMOMHEHWE K OUOOHOMY TepMUHMPOBaHUIO (CM. [2]), Kak
NnoKasaHo Ha pucyHke 6.1;

+5 B
K
PXI_TRIG s
—I— 33 nd
)

PucyHok 6.1 — TepMUHUPOBAHME NMMHUIA WWHBI TPUITEPHbIX cobbiThin PXI
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- noaTshkka gobasnseTtcsa K obbeanHUTENbHOM nnarte, 4To6kl rapaHTUpoBaTh cTabunbHOE COCTOsIHME
MWHWK TpurTepa, Korga wuHa MMeeT BbICOKOe conpoTueneHue. OrpaHndeHne noaTArvBarLwero pesucropa
MOAYns ynpoLleHo.

Mpasuno. PX|_TRIG[0:7] gomkeH noaTarMearsca pesuctopom 2,2 kKOM K WKnHe 5 B Ha ogHOM Kpai
CermeHTa LWUWHbI.

PaspeweHue. B mogynsx Ha nuHusax PXl_TRIG[0:7] moryT 6bITb YCTaHOBMEHbI NOATATMBAOWME pPe3n-
cTopbl HoMuHanom 20 kOm unu bonee;

- TUMOBOE BOMHOBOE COMPOTMBINEHUE KPOCC-NNaThl MOXET M3MeHATLCA B npegenax 65 Om £ 10 %, yT0
No3BonsieT co3gaBaTh Kpocc-nnaTthl ¢ 6onee BLIFOQHON LUMPUHON OOPOXKEK.

Mpaeuno. TUNoBOEe BOMHOBOE COMPOTUBEHME HEHArPY>XeHHON Kpocc-nnathl Z; .. AOMKHO COCTaBNAThL
65 Om £ 10 % npw Ucnonb3oBaHWKM reOMETPUU NONOCKOBOW NUHUKM Nepeadn;

- MakcumarnbHO AONyCTMMasi AfvHa NPOBOLHWKOB MOAYNs yBenuyeHa fo 76,2 MM, 4tobbl obnerdynTb
TPacCUpPOBKY MUHWMMW LWWHBI TPUITEPHBIX COBBLITHNA.

MpaBuno. [InvHa 4OPOXKEK CUTHAN0B NMHUK LWWWHBI TpUrrepHbix cobbiTuin PX| Ha nevaTtHon nnate Moay-
ns gomxHa 6biTb He Gonee 76,2 MM.

Huxke npuBeaeHbl HOBbIE pEKOMEHOALINK.

PekomeHgauua. 3agepkka Bblgauyn AaHHbIX HA NMUHUIO TPUITEPHLIX COBLITWUIA OTHOCKUTENBLHO (hpoHTAa
MMMNYNbCOB TakTOBOW YacToThl (CcM. [2]) gormkHa coctaBnaTe MmeHee 20 He, 4Tobbl obecneynTs 4ONONHUTENb-
HOe Bpemsi 4nA pacnpOCTPaHEHUs CUrHana Yepe3 HEeCKOMNbKO CerMEeHTOB LWMHbI M MOCTOB. [laHHas pekoMeH-
Jaunst UCKMYaeT OTNpaBKy AaHHbIX MO 3agHeMy (PPOHTY M nony4eHue no nepegHemy poHTY TaKTOBbIX
MMMYNbCOB CUMHXPOHMW3aLUUMN.

Pexomengauumsa. Bydepnl Tuna A bonblie He pekomeHaykTes. [Mpy oTNpaBKe TAKTOBLIX CUTHANOB WUMU
dpoHTOB Yepes kpocc-nnaty 6ydep gomkeH BbiTb C HU3KOW CKOPOCTBIO HAPACTaHWUA, YTODOLI CBECTU K MUHU-
MYMY OTPaXXeHKS.

6.3.3 JIuHMA TPUTTEPHbIX COBLITUN «TOYKa—TOYKa»

Curvan PX|_STAR HanpaenseTcsa Kpocc-nnaTon B BUAE ABYXTOYEYHOrO coeAnHeHust obpaTHo B cnoT
CUCTEMHOW CUHXpOHM3aUuuK. B aToM cnoTe MOXET UCMonb3oBaTbCs MOAYNb CUCTEMHOW CUMHXPOHM3aUuK ans
nepefayu TaKTOBbLIX UMMYIbLCOR NUHUN TPUITEPHbLIX COBLITUI KaXXOA0oMY Moaynto, noaknodeHHomy kK PX1_STAR.

MpaBuno. CurHanel PXI_STAR gomkHbl COOTBETCTBOBATL BCEM TPeBOBaAHUAM, YKa3aHHbIM B [2].

B nonoxeHusx [2] pekoMeHAyeTcs NMpuUBA3bIBaTL NUHUKU TPUITEPHBIX COBBLITUIA «Tovka—To4ka» PXI K
nepudepuiiHbIM cnotam. B cnyyae cnota CMCTEMHOM CMHXPOHM3aUUW JIMHWM TPUMTEPHbLIX COBLITUIA «TOYKa—
Todka» PXI| MoryT HanpaenaTbCs Ha Noboi nepudepuiAHbIi cnoT. MNMporpammHoe obecneyveHne onoBeLLaeTcs
06 aToM NpuBsA3Ke ¢ NoMoLbLo hanna .ini.

PazpeweHue. CurHan PX|I_STAR u3 cnota cuctemHoOl cuHxpoHu3auum PXI| Express mMoxeT Hanpae-
naTbcsa B NbOK CnoT.

Mpaeuno. Kaxablh cnoT B wacck PXI| Express, 3a UCKMNIOYEHUEM CNoTa CUCTEMHOW CUHXPOHM3aLUK
PXI Express, QOMmKeH MMeTb JIMHUIO TPUITEPHOro cobbiTus «Todka—To4vka» PXI, Hanpaenaemylo K Hemy 13
C/l0Ta CUCTEMHOM CMHXpOoHU3aL MK PX| Express, 3a uckroveHmem cnyyaes, Korga KonM4ecTBo CrioToB, Tpedy-
FOLLUUX MWHWUU TPUTTEPHBIX COBBLITUI «TOUKa—TouYKa» PXI, npeBbillaeT KONMMYeCcTBO AOCTYMHbLIX NMUHUA TpUrrep-
HbIX CODbITUIA «TOYka—TOuYKa» PXI.

3ameyaHnue. Cnot cucteMHoro koHtponnepa PXI| Express MMeeT NMUHWUKO TPUITEPHOro cobbiTus
«ToYka—To4Ka» PXI, nogknio4yeHHy K CrnoTty cUHXpoHM3auumn cuctemsl PXI Express.

3ameyaHue. MNpusaska curHana PXI_STAR k cnoTty ykaseiBaetcsl B paiine waccw .ini (cm. [4]).

6.3.4 JlokanbHas WWHa

B PXI-1 peanusoBaHa 13-nuHerHas nocrnefoBaTenbHO COeAWHEHHAas NokanbHasa WWHa Mexay cocef-
HUMK nepudepuiHbiMmu cnotamu. Moaynu PX| Express nogaepxueatoT curHans! PXI_LBL6 un PXI_LBRG.

Mpaeuno. CurHansl PXI_LBL6 u PXI_LBR6 gomXHbl COOTBETCTBOBATL BCeM TPeBOBaHMAM, U3MNOXKEH-
HbIM ANS CUTHANOoB NOKanbHOW WuHbl (CM. [2]).

3ameyaHue. [nsa cuctemHoro cnota PXI Express onpegeneH curHan PX| _LBR6, HO He onpeneneH
curHan PXI_LBL6, nockonbKy crieBa OT CUCTEMHOIO cnoTa oTCYTCTBYHOT cnoTthl PXI Express.

6.4 OnopHbIe TaKTOBbIe CUIHaMNbl CUMHXpPoHu3auun PXI Express

6.4.1 TpeboBaHUA K Kpocc-nnare
Kpocc-nnata PX| Express otBevyaeT 3a obecnedyeHue obLlero onopHOro TakTOBOrO CUrHana Ans CUH-
XPOHM3aLMU HECKONBKUX Moayrnen B npubopHoi cucteme. [1ns aTol uenu kpocc-nnaTta obecneynBaeTt TpaHc-
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nauu curHanoe taktoBon 4actoTtel 10 MMy 1 100 MMy He3aBuCKMMO ANA KaxOoro nepndeprunHoOro crnota
OT 0AHOro UcToYHMKa. Hu3knin caBur dpasbl pacnpocTpaHeHns TakoBbIX CUTHANoOB CUMHXPOHW3AUMK K CcrioTam
[ernaeT 3TV ONOpHLIe TAaKTOBbIE YAacTOThl MaeanbHbIMU AN peanu3auun pasniuyHbiX NPOTOKONOB CUMHXPOHW3a-
umn. CurHan TakToBoi YactoTel 100 My npencraensaeT coboi BeicTpo nepekntoyatrowminca curHan LVPECL
ONA TOYHOW CUHXPOHKM3auMKM. CurHan Taktoeoi YyactoTel TTL/CMOS 10 MI'y obecneuynBaeT coxpaHeHue co-
BMECTUMOCTK ¢ moaynamu PXI.

6.4.1.1 PXle_CLK100

Mpaeuno. CurHian PXle CLK100 Ha kpocc-nnate OormkeH npeactaBnaTh coboin anddepeHunanbHbIi
TakToBbIf curHan LVPECL wactotoin 100 MMy u Hanpsxenunem 3,3 B. OTHoCUTENbHAA NOrPELIHOCTL YCTAHOB-
KM 3HAUEHWS YACTOThl AOMKHa BbiTh He Gonee +1074 npu ykasaHHoI TemnepaTtype U BpeMeHn paGoTsl.

MpaBuno. Korga kaxpnaa nuHua napel PXle_ CLK100 TepmuHupoBaHa Yepe3 50 Om Ha 1,30 B (unu
3KBUBANEHT No Teopeme TeBeHuHa), abcontoTHoe 3HavYeHe anddepeHLManbHOro HanpsKeHNs Ha Nape KOH-
TaKkTOB coeguHuTens nepugepunHoro Moayns OMKHO HOMUHaNbHO BbiT 800 MB 1 He fOMKHO ObITb MeHee
400 mB (3a ncknYeHMeM nepexogHoro nepuoga) unu npeesiwarts 1000 MB. MakcumanbHoe HanpsikeHue
Vo ANA KaXO0N NMUHUA OOMKHO HAX0[MTLCA B AManasoHe oT 2 fo 2,5 B.

MpaBuno. CurHan PXle CLK100 gomkeH uMeTb koaddurUMeHT 3anonHeHus oT 45 % go 55 %, name-
PEeHHLIN Mo BpeMeHn nepexoga anddepeHunansHoro HanpsikeHus 0 B. Bpemsa HapacTtaHua n cnaga ot 20 %
no 80 % He pomkHo npesbiwaTth 350 nc.

Mpasuno. Curban PXle_CLK100 gna kaxgoro nepucepuintHoro cnota AomKeH ynpaBnsTbCA He3aBUCH-
MbIM gudhcepeHunansHeiv bycdepom LVPECL. Kpocc-nnaTta gomkHa nepefaBaTth CUMHaM B KaAblid CNOT Mo
CUMMETPUYHOM Mape NUHWIA nepefayun ¢ auddepeHumnansHeiM conpoTtueneHvem (100 + 10) Om. Ha kpocc-
nnaTte Ha NUHUSAX Nepefad He JOIMKHO BbITh KakMx-NMbo TEPMUHUPYIOWNX UMY 3aNUTHIBAKOLLUX Lienen.

3amevaHue. B paBHOM cTeneHU KaXKablil NeYyaTHbIA NPOBOAHWUK B Nape NUHWIA nepeaaydn OOMKeH UMeTb
MMnNeaaHc B HeYeTHblx mogax (50 + 5) Om.

MpaBuno. PaccornacoBaHve No BpeEMEHW MexAy HapacTawlUMK U cnagarlnumMmm poHTaMu CUrHa-
noB PXle CLK100 Ha nobblx ABYX COeQUHUTENsX nepudepruiiHbix Mogynein He JomkHO npeBbiwath 200 nc.
®poHT onpegenseTca Kak MOMeHT nepexona anddepeHymansHoro HanpsbkeHua 0 B 1 uamepsieTca B Touke
BX0O[a CUTHamNbHbIX KOHTAKTOB B MeYaTHyo nnaty nepudepuiAHoro Mogyns.

Pexomengaumsa. PXle CLK100 obnagaeT BbICOKMMUW 3KCMNyaTaLWOHHBIMUW XapakTepucTukamu. XKena-
TenbHO obecneuynTb CcpegHeKBaApaTUYHOE 3HavYeHWe mMKUTTepa He Bonee 5 nc B AuvanasoHe ot 10 'y go
20 Mlu,.

6.4.1.2 PXI_CLK10

Mpaeuno. PXl_CLK10, obecneunBaemMblil KpOCC-NNaTon, AOMKEH NpeactaenaTte cobon TTL-curHan va-
ctotonr 10 MIy, c ypoeHem noruyeckoi «1» VOH He meHee 2,4 B n ypoBHeMm norudeckoro «0» VOL He Donee
0,5 B. MakcumanbsHoe HanpsikeHne Ha PXI_CLK10 He gomkHo npeeblwats 3,3 B.

MpaBuno. OTHOCKTENbHAas NOrPeLIHOCTb YCTaHOBKM YacToThl 4OMkKHa ObiTh He Gonee 11 0™* B pabouem
OwnanasoHe TemnepaTypbl U BpeMeHu paboThbl.

MpaBuno. CurHan PX|_CLK10 gomkeH MMeTb KO3d@UUUEHT 3anonHeHus oT 45 % 0o 55 %, namepen-
HbIM NO BpEMEHW nepexofa ypoBHSA HanpsikeHusa 1,5 B.

MpaBuno. Curian PXI_CLK10 gna kaxgoro nepudepuinHoro cnota AOMKeH ynpaensaTbCAa HE3aBUCH-
MbiM Bydhepom, nonHoe conpoTUBMNEHWE UCTOYHMKA KOTOPOro COrMacoBaHo ¢ NUHWeN nepefaun. Kaxgasa nu-
HWUA Nepedaqn JofmKHa obnagaTe BOMHOBLIM conpoTusneHnem (65 + 10) Om, a kaxabii Beixoq Bydrepa gon-
»KeH obnagaTtb BOMHOBLIM conpoTusneHuem (65 £ 10) Om.

3ameyaHue. B OonblIMHCTBE cliyYaeB He0OX0OUMO BKMAKYKNTEL PE3MCTOP NOCEeL0oBaTeNbHO C BbIXO40M
Bydepa, uTobbl 0bLLEeE BLIXOAHOE COMPOTUBNEHKWE cocTaBuno 65 Om.

MpaBuno. PaccornacoBaHue No BpeMeHW MeXay HapacTaoLluMy unu cnagarwilnmm poHTaMmu CUrHa-
nos PXI_CLK10 Ha niobbix OABYX cOeAMHUTENAX NepudepuinHoro Moagyns He AOMKHO nNpeBbiwaTth 1 He. OpoHT
onpegenseTcs Kak MOMEeHT nepexoda ypoBHS Hanpsikenus 1,5 B u nsmepsieTcsl B TOYKe BXOOa CUTHamNbHbIX
KOHTaKTOB B MevaTHYyo nnarty nepuepuinHoro Mogyns.

PekomeHngauua. Micnonb3oBaHue PLL BydepoB ans nepegayu TakTOBOrO CUrHana B Kaxdblid CNoT Mo-
XKET NPUBECTU K YUPE3MEPHOMY [KUTTEPY, Takue Bydepbl Nyylle He UCNONbL30BaTh.

6.4.1.3 PXle_SYNC100

PXle_SYNC100 ato guddepeHumnansHbii curHan, NoABOAUMBIN K KaXAoMy nepudepunHoMy croTy no
Kpocc-nnate waccu. PXle_ SYNC100 npegctaensieT cobor umMnynbC ONUTENbHOCTb0 10 HC, CUHXPOHHBIA C
PXle_CLK100, c yactoToi, onpegensemMoin cuctemoi. MomeHT hopMUpOBaHKS 3TOMO MMNyNbCca coBNagaeT C
HapacTatLwmm hpoHToM curHana PX|I_CLK10.
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Cessb PXle_SYNC100 ¢ PXI_CLK10 nozsonsieT nepudepMiHOMY MOLYH CO34aBaTh IOKaNbHYK
sepcuio PXI _CLK10, kotopasa cosBnagaet no dase ¢ curdanom PXl CLK10 1 moxeT ncnonb3oBatbcs AnNs
OTNpaBKW U MOMYyYEHUS CUrHAMNOB NUHWA TPUITEPHLIX CODLITUIA OT YCTPOWNCTB, ucnoneayowmnx PXI_CLK10.
Takum obpas3om, ycTpoWcTBO, nonydvawllee PXle SYNC100, mMoxeT OCYLLeCTBNATh CUHXPOHHYI CBS3b
c PXI_CLK10 6e3 caktuueckoro nogknodeHua k curHany PX|_CLK10. 31to moxeT ObiTb nonesHo Ans
ycTpoicte ¢ PLL unu DLL, KoTopble He MOryT CMHXPOHW3KMpoBaTbest YactoTon 10 M.

Mpaeuno. CurHan PXle SYNC100 Ha kpocc-nnaTe A0MKeH ObiTb AnddepeHunanbHbiM CUrHanom
LVPECL 3,3 B.

MpaBuno. Korga kaxpgas nuHua napel PXle SYNC100 TepmuHuporaHa yYepes 50 Om Ha 1,30 B (unu
3KBMBANEHT Mo Teopeme TeBeHuHa), abconTHoe 3HaYeHne AndepeHLMansHOro HanpsixKeHns Ha Nnape KoH-
TaKTOB coeauHUTeNns nepudepMiHoro Mooyns AOMKHO HOMMHaNsHo BeiTe 800 MB 1 He JomkHO ObITL MeHee
400 mB (3a ncknodeHwem nepexogHoro nepuoga) unu npeesiwats 1000 MB. MakcumanbHoe HanpsikeHue
Vo ONA KaXA0W NUHUKA OOMKHO HAX0AWTLCA B AvanasoHe oT 2 oo 2,5 B.

MpaBuno. Bpems HapacTtanus v cnaga ot 20 % oo 80 % ana PXle SYNC100 He gomkHO npeBbillaTh
350 nc.

MpaBuno. Curdan PXle_SYNC100 gns kaxgoro nepnuepuinHOro cnota JOMKeEH YNpaBnsaThCsA He3aBu-
cumbiM auddepeHumnansHeiM bydepom LVPECL. Kpocc-nnaTta gomkHa nepefapaTh CUrHan B Kax bl crnoT
no CMMMETPUYHOW Nape NUHWA nepegayn ¢ gudpdepeHymnansHbiM conpoTusneHuem (100 + 10) Om. Ha kpocc-
nnarte Ha NUHUMAX nepegay He JOMMKHO BblTh KakMx-nMbo TEPMUHUPYIOLLMX UMK 3anNUThIBAIOLUX LEenen.

3ameuaHue. B paBHoW cTeneHn, Kaxabl NeYaTHbIM MPOBOAHMK B Nape NYHWIA nepefaqun OOMmKeH UMeTb
uMnenaHc B HevyeTHbIX Mogax (50 £ 5) Om.

6.4.1.4 CunxpoHusayusa, kommyTtauma u PXle. SYNC_CTRL

Mpaeuno. PX|_CLK10 gomxkeH BbiTb cuHXpoHHLIM ¢ PXle CLK100. Kaxagbiil nepeaHnin opoHT PXI
CLK10 gomkeH nposiBnsaTbCS He paHee, 4em 3a 1 Hc oo nepepgHero dporta PXle CLK100 n He nozgHee,
yeM Yyepes 6,5 Hc nocne nepegHero oponTa PXle CLK100, npyv nsMepeHnn Ha KOHTaKTax coeauHuUTens ne-
pudepuinHoro Moayns. Hapacratwwme poHTbl ONpefensaTcs Kak MOMEeHT nepexoga AnddepeHunansHoro
HanpskeHus 0 B ana PXle CLK100 n momeHT nepexoga Hanpsxkennsa 1,5 B ana PXI_CLK10.

Ha pucyHke 6.2 n B Tabnuue 6.5 npvBegeHa JaHHas 3aBUCMMOCTb.

PXIe_CLK1OOII|IIIIIII|/|>IIIIIII

tskew_c100ToC10 tskew_c100Toc10

PXI_CLK10 |

PucyHok 6.2 — BpemeHHas 3aBucumocTb PXI_CLK10 u PXle_CLK100

Tabnuua 6.5 — BpemenHan zasucumocte PX|_CLK10 n PXle_CLK100

Onucaxue Mapametp MuH. Makc.

3apepxka oT nepeaHero poHTa
PXle_CLK100 go ntoboro chpoHTa
PX|_CLK10 (Ha coeguHutene

PXI Express)

tSKEW_C100ToC10 -1 He 6,5 He

Pekomengauua. Kpocc-nnate cnegnyet obecnedntb nonydeHue PXI_CLK10 n PXle_CLK100 u3 curHa-
na PXI_CLK10_IN 13 cnota cMcTeMHOW CMHXPOHW3aLIMKM U PYroro BHELHero UCToYHMKa Ang obecnevyeHuns
Bonee ToYHbIX UMK cTabuNbHBLIX ONOPHbLIX YacTOT.

MpaBuno. Ecnu kpocc-nnata no3sonser nonyvats PX|_CLK10 13 cnota CUCTEMHON CUHXPOHU3ALIMN,
Ha Kpocc-nnaTe OOomKeH bbiTe yCTaHOBMNEH NOATArMBawWMIA K 3emne peauctop 1500 Om + 5 % ana curHana
PXle_CLK10_IN. Cxema npvema 3TOro curHana Ha Kpocc-nnare gormkHa ObiTe coBmectuma ¢ TTL 1 ycTon-
YMBOK K HampskeHuio 5 B, mpy aToM NOpOroBoe HanpsiXeHne BbICOKOTO YPOBHA V He J0MmKHO BbiTk Gonee
2,0 B, a NnoporoBoe HanpshkeHWe HU3KOTO YPOBHA V| He J0MKHO 6bITb MeHee 0,8 B.

Mpaeuno. Ecnu npoucxoauT nepeknioyeHme MCTOYHMKORB onopHoi Yyactotel PXI_CLK10, MuHMManksHasn
WKMPpWMHA MMNyNbca (BLICOKWMIA UMW HU3KKUIA), co3gaBaemas Ha PX|_CLK10, He gomkHa 6biTb meHee 30 Hc, a
MVWHUMansHOE BpeMsi Mexay nocnefoBaTenbHbIMU (OpPOHTaMM OOHON W TOW e NMONAPHOCTU HE JOIMKHO BbITh
meHee 80 Hc. MMHMManeHas WyprHa MNynbca (BbLICOKOTO Mv HM3Koro ypoBHA) PXle CLK100, He gomxHa
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BbITb MeHee 2,5 HC, @ MMHMManbHoe BpeMsi Mexay nocnegoBaTtenbHbIMW (DpOHTaMu OOHOM U TOW Xe nonsap-
HOCTW He LOMKHO BbiTek MeHee 8 HC.

3ameuaHue. MNpegbiayllee NnpaBuno NpefHasHadveHo 4Ng npefoTepalleHusi cboes paboTel aBTOMAaTOB
COCTOSIHWIA U3-3a cboeB TaKTOBOW Y4acTOThl BO BpeMs MNepexogHoro npouecca nepeknoyeHuns.

MpaBuno. Kpocc-nnata PXI| Express gonxHa rapaHTupoate yctaHoeky PX| CLK10 co crnegyrowum
HapacTatowmm dppoHtom PXle CLK100 nocne HapacTtawowero cpoHta PXle_ CLK100, roe 6bin yctaHOBREH
PXle SYNC100.

Mpaeuno. PXle SYNC100 nonxeH cooTBeTCcTBOBaTh TpeboBaHMAM B 4aCcTU CUHXPOHW3aALWM, NOKasaH-
HbIM Ha pucyHke 6.3 1 B Tabnuue 6.6, Npy U3MEpPEHUU B TOUKAX BXOAA CUTHANbHbLIX KOHTAKTOB B MEYaTHYI
nnaTty nepudepuinHoro Moayns.

PXle_CLK100 ' | | | |

tbEL_s2c
PXl CLK10

tsu_pxie_synci100 / \tH_PXIe_SYNC100

PXle SYNC100 —F

PucyHok 6.3 — BpemeHHas 3aBucumocTtb Mexgy PXle_SYNC100, PXI_CLK100 n PXle_CLK10

Tabnuua 6.6 — BpemeHHan zaBucumMocTe PXle_SYNC100 ¢ PXI_CLK10 n PXle_CLK100

Onucaxue MNapametp MuH. Makc.

Bpemsa ycTaHoBreHUs oOT poH-
Ta PXle_SYNC100 po nepeaHero
¢poHTa PXle_CLK100 (Ha coegu-
HuTene PXle)

tSU_PXle_SYNC100 3 HC —_

Bpemsi ygepxaHus oT nepegHero
dpoHTa PXle_CLK100 mo dpoHTa
PXle_SYNC100 (Ha coeguHuTene
PXle)

tH_PXle_SYNC100 1 He -

3apepxka oT nepegHero poHTa
PXle_CLK100, rge ycTtaHoBneH
PXle_SYNC100, po cnegytoulero tDEL_S2C
nepegHero gppoHTa PXI_CLK10
(Ha coeanHuTene PXle)

10 HC + 10 HC +
tSKEW_C100ToC10.muH | tSKEW_C100ToC10.makc

3ameyaHue. MapameTp cuHxpoHusauumm tDEL _S2C ykasaH Ons WinoCcTpauMyM B3auMOCBA3W Mexay
PXle_SYNC100 u PXI_CLK10 »n BbinonHseTcs aBTOMaTU4ecky npu cobniogeHu Bcex ocTanbHbIX NpaBun
CUHXPOHU3ALMN.

Ha pucyHke 6.4 nokasaHa pacluvpeHHas B3aumocBazb Mexay PXle CLK100, PXle_SYNC100 u
PXI_CLK10. B ganHom npumepe PXle SYNC100 no ymonyaHuio paboTtaeT Ha yacTtote 10 MIu,.

o1 415 3141516171819101101213141516171819

PXle_CLK100
PXI_CLK10

PXle_SYNC100

=

= -

PucyHok 6.4 — lMNoeegerne PXle_SYNC100 no ymonyaHuo
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Ha pucyhke 6.4 PXle_SYNC100 nmeeT BbICOKMIA YpOBEHb B TedeHue ogHoro uukna PXle CLK100 u
ocTaetcs HU3KkuM B TedeHre 9 uuknos PXle CLK100. Bbicokuit uMnynbC npealiecTByeT nepegHeMy OpoHTy
PXle_CLK10, yTo genaeTt BO3MOXHLIM co3gaHue BcTpoeHHol Bepcuun PXI_CLK10. JononHutensHy nHdop-
Mauuo cMm. B 6.4.3.

MpaBuno. Kpocc-nnarta PX| Express fomkHa peann3oBaTb pexuM paboTkl N0 yMONYaHWK AN curHana
PXle SYNC100.

PaspeweHue. PXle_SYNC100 moxeT ynpaBnsiTbCs KPOCC-NNaTol Ha YacTtoTe, oTnuyHoil ot 10 My,
B TOM YMCle B Ka4ecTBe Henepuogn4yeckoro CUMrHana, ecrnu ero akTMBaumsa W geakTuBauus COOTBETCTBYIOT
npasunam CMHXPOHU3aUMW, NPUBEAEHHbIM B Tabnuue Bhilwe.

PazpeweHue. Korga kpocc-nnarta peanuayeT HecTaHaapTHoe noeeneHuve ana PXle SYNC100, kpocc-
nnaTta MoxeT ucnone3oBatsb curHan PXle_ SYNC_CTRL n3 mogyna cucTeMHOM CUHXPOHW3aUun Ans yrnpaene-
HWS 3TMM NOBeAEeHUEM.

BbiweyKkazaHHble paspelueHnss No3BoNsAT yeTpoicTeaMm ucnonbaoBate PXle SYNC100 gns B3aumo-
OEWCTBUA Yepes CUHXPOHHbLIE NIMHWKM TPUITEPHbLIX CODLITUIA, AaXe eCnv 3TW YCTPONCTBA 3neKTpPMYeckn yaane-
Hbl Opyr oT apyra 6onee yem Ha 100 Hc. Hanpumep, aea waccu PXle MoryT KoopaMHMpOBaThL CBOM CUTHamMbI
PXle_SYNC_CTRL, utobbl ux curHansl PXle SYNC100 nepekntouyanuce ¢ yactoton 5 My B daze opyr
c gpyroMm. Bmecto ucnonb3osanua CLK10 gna oTnpaBku U NONyYeHUs NMUHWIA TPUITEPHbLIX COBbITUIA Mogy-
N B KaXOOM LUACCK MCMONb3YIT MUHUK TPUITEPHbIX cobbiTui, TakTupyemsle PXle CLK100 w aktuBmpye-
mble PXle_SYNC100. Mpu vyactote 5 MMy PXle_SYNC100 at1 mogynu Tenepb xapakTepusytoTca BpeMeHem
200 Hc gna pacnpoCTpaHeHWst MWHWUIA TPUITEPHbIX COObLITUIA OT YCTPOWCTBA B OAHOM LUACCU K YCTPOWCTBY B
apyrom. W nockoneky PXle_ SYNC100 Bcerga nognepxwuaet cBsdb ¢ PXle CLK10, npou3BoguUTenbHOCTL
moaynein, ncnonsaywwnx PXl_CLK10, He nuameHsaetcs.

Mogynb cucteMHol cuHxpoHusauuum zanyckaeT PXle_SYNC_CTRL cuHxpoHHo ¢ PXI_CLK10 u
MCMNONb3yeTCs PECYPCOM KpOCC-nnaThl Ans onpeaeneHus MomeHTa nogreepxaeHusa PXle SYNC100. Ha pu-
cyHkax 6.5 1 6.6 nokasaHbl HEKOTOPbIE BO3MOXHbIE€ BapUaHTbl NOBEOEHWS.

PXICLk10 [ LT LT LT LT LI wr Lo uri

PXle SYNC CTRL I |
PXle SYNC100 1| [l Il
Nenutens SYNC100 A
nepesanyLyeH

PucyHok 6.5 — PXle_SYNC100 Ha uactote 3,33 My ¢ ucnonesosaHnem PXle_SYNC_CTRL B kauecTBe nepesanycka

B naHHOM crnydae pecypc Kpocc-nnaThl HAacTpoeH Ha ynpaenernue PXle SYNC100 Ha wacToTe 3,33 MINy
n ucnone3oBaHne PXle SYNC CTRL ana cbpoca cBoero cyetdmka. ®opmuposaHve PXle SYNC CTRL
3acTaBnsieT CYeTYMK HayaTb OTCYET 3aHOBO, perynupysa gazy curHana PXle SYNC100. 3to no3agonsieT He-
CKOMbKUM Lwaccy, popmupyowim curHanesl PXle_ SYNC100 ¢ yactoton 3,33 MI'Y, MMeTb COOTBETCTBYHOLLME
curHansl PXle_SYNC100 B dpaze opyr ¢ gpyrom.

MpaBuno. Ecnu kpocc-nnata nogaepxmeaeT paboty ¢ PXle SYNC_CTRL u3 cnota cMCTeMHOW CUH-
XPOHU3aLKMK TO, NO yMOn4aHuio, Kpocc-nnata PXI Express OomKkHa WHTepnpeTupoBaTh BbICOKMK YPOBEHb
PXle_SYNC_CTRL kak curHan CMHXpOHHOIO nepesanycka B COOTBETCTBMU C PUCYHKOM 6.5. Mo ymonyaHuio
kpocc-nnata PX| Express gomkHa urHopupoBaTe HU3Kkui ypoeeHb PXle_ SYNC_ CTRL.

MpaBuno. Kpocc-nnata PX| Express, kotopas peanusyeT ana PXle_ SYNC_CTRL noeegeHue, otnuu-
HOE OT MOBEeAEeHUs Mo YMOMYaHWUK, A0MKHA peanvM3oBbIBaTh NOBEOEHWE MO YMONUYaHUK, 0O TEX NMOp, MoKa B
Hee He DydeT 3anporpaMmmMupoBaHa MHas nporpamMmmMa BO BPEMS BbIMOMHEHUS.

PucyHok 6.6 nokasbiBaeT ansTepHaTuBHoe nosegeHune ans PXle SYNC _CTRL.

PxLCLk1o_ 1L 1L L LW Wi

PXle SYNC_CTRL [ | ] 1
PXle SYNC100 I 1l |

PucyHok 6.6 — PXle_SYNC100, ucnoneaytowuin PXle_SYNC_CTRL B kayecTBe pazpeLueHus
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B naHHoM cniydae pecypc kpocc-nnatbl ucnonb3yet PXle_ SYNC_CTRL B kayecTBe pa3pelueHus. Kax-
pomy HapacTawiemy dpoHTy PXI_CLK10, ansa kotoporo yctaHoeneHo 3HadveHne PXle SYNC_CTRL, npeg-
wecTeyeT umnynec PXle_SYNC100.

MpaBuno. Ecnu kpocc-nnarta nonyyaet PXle_ SYNC_CTRL 1“3 cnota CMCTEMHOW CMHXPOHM3aLMK, TO
Kpocc-nnaTta AofkHa codepkaTb NOATArMBANOLWMIA pe3nucTop Ans 3asemneHua curHana PXle SYNC CTRL
HomuHanom oT 10 go 100 kOm. Cxema npuema 3TOro CUrHana Ha Kpocc-nnarte LOMKHA BbINOMHATECA C MU-
HUManbHLIM NOPOroBbLIM 3Ha4eHnem V, He 6onee 2,0 B n MakcumanbHbIM NOPOroBLIM HanpsxeHnem V| He
menee 0,8 B.

6.4.2 TpeboBaHUA K MOOYNK CUCTEMHOW CUHXPOHU3ALUMN

MpaBuno. Ecnu mogynb CUCTEMHON CUMHXpoHWM3auuu ynpasnseT curHanom SYNC _CTRL, oH gonxeH
obecneunBatt cootBeTcTBMe SYNC CTRL TpeboBaHUAM CUHXPOHM3ALMW, NOKA3aHHEIM Ha pUCYHKe 6.7 1 B
Tabnuue 6.7.

PXI_CLK10
PXle_SYNC_CTRL

tsu_synccirl ty_synccti

PucyHok 6.7 — BpemeHHas 3aeucumocTtb Mexay SYNC_CTRL n PXI_CLK10

Tabnuua 6.7 — BpemeHHas 3aBucumMocTs Mexay SYNC_CTRL n PXI_CLK10

OnucaHue MapameTp MuH. Makc.

Bpewms yctaHoeneHus ot ¢opoHTa PXle_SYNC_CTRL
no nepegHero cporTa PXl_CLK10 (Ha coeguHutene tSU_SYNC_CTRL 50 He —
PXI Express)

Bpems yaoepxaHua oT nepenHero dopoHta PXI_CLK10
0o poHta PXle_SYNC_CTRL (Ha coeguHuTene tH_SYNC_CTRL 0 HC —
PXI| Express)

3amevaHue. bonbwoe mMuHumansHoe Bpems ansg tSU_SYNC_CTRL nossonsieT kpocc-nnate nony-
yate SYNC_CTRL nocpeacTteom Tpurrepa, Taktupyemoro PXle  CLK100, w umeTb BpeMsi AN yCcTaHOBKM
PXle SYNC100 go cnegytowero dporHta PXI_CLK10.

MpaBuno. Mogyne cucteMHOW cUHXpoHu3auuuy, ynpasnstowmin PX1_CLK10_IN, gomkeH nmets Bydep
C BbIXOOHbIM nmnegancoM 65 Om + 10 %. BonHoBoe conpoTUBNEHWE OOPOXKM NeyaTHOW nnatbl oT Bydepa
po coegnHeHus PXI_CLK10_IN gomkHo coctaenaTte 65 Om £ 10 %. CurHan gomkeH 6biTe TTL-curHanom ¢
yactoton 10 Ml'y ¢ yposHem VOH He meHee 2,4 B n VOL — He Gonee 0,5 B.

3ameuvaHue. B bonbluvHCTBE cnyvaeB Ha Bbixoge Oydepa Heobxogumo nocneaoBarenbHO ycTaHaBnu-
BaTb pe3ncTop, 4TobObl 06LLee BLIXOQHOE COMPOTUBNEHNE cocTaBuno 65 Om.

6.4.3 TpeboBaHua kK nepudepunHOMY MOOYITHO

6.4.3.1 PXle_CLK100

MpaBwuno. Ecnu nepudgepuitHbin mogynbs ucnonsb3yet PXle CLK100, To B HeM Ha 060MX NUHWAX OOMK-
HO ObITe caenaHo TepmuHMpoBaHue (50 £ 5) Om Ha (1,3 + 0,2) B unu akBMBaneHTHoe Teopeme TeBeHWHa.
Ecnn nepudpepuridHbil mogyne He ncnonbayeT PXle CLK100, TO NUHUW QOMKHBEI OCTaBaTbCA HEMOAKMIOYEH-
HbIMK, Be3 TEPMUHUPOBAHUA.

PekomeHnpgauun. Ha nepudepuitHbix MOOYNsiX crnefyeT WCMonb3oBaTb TEPMUHUMPOBAHWE cUrHana
PXle_CLK100 B cooTBeTcTBMM C pUCYHKOM B.8.
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LVPECL+ » K npremHuky
50 Om

50 Om

50 Om >100 nd V GND

LVPECL- K npuemHuky

PucyHok 6.8 — Cxema TepmuHuposanua curdana PXle _CLK100 Ha nepudepuiiHoM Moayne

MpaBuno. MNepudepuiiHblie MOy He OOMKHbI TepMuHMpoBaTh PXle CLK100 Ha pacctosHuu Bonee
YeM Ha 1 HC 3NEeKTPUYECKol OANUHLI OT COeAMHUTENS Kpocc-nnatel. [liobas nuHMa nepenaym Mexay coeauHu-
Tenem Kpocc-nnathl U OKOHEYHOW Harpy3kon AomkHa obnagate AvddepeHLmMansHbeIM BONTHOBLIM COMPOTUB-
neHuem (100 + 10) Owm.

PekomeHngauusa. 13-3a ObICTporo HapacTtaHus 1 cnaga curdana PXle_CLK100 Hanny4iwas LienocTHOCTb
curHana OygeT oKoro TEPMUHUPYIOLLMX SNeMeHTOB MK Briv3ko K HUM. B nepudepuinHeIX Mogynsax anekTpuye-
cKas AnvMHa CoefMHeHu 3a TepMUHUPYIOLLEn Harpy3Kko omKHa obecnedyneaTh 3adepKKy pacnpocTpaHeHus
curHana He Bonee 160 nc, 4TO B TUMOBBLIX CTEKIOTEKCTONMUTOBLIX MEYATHLIX NNaTax COCTABMNSAET NPUMEPHO
25 mm. [Ina nogaepxaHus XOpoLlen LIenoCTHOCTK curHana nepudepuidHbiM MOZYNsSM criefyeT No4KNKYaTh
TONbLKO OOWH akTUBHLIA npueMHuk k PXle_CLK100. Ecnn ncnoneayetca bonee ogHOro npuemMHUKa, KOHduUry-
pauuio cnegyeT TwaTenbHeIM 00pa3oM cmodenvMpoBaTh, 4ToObl 0becneYynTs NpaBuibHY0 paboTy CUrHanoB.

6.4.3.2 PXI_CLK10

MpaBuno. MNpuemunkn PXI_CLK10 nepndepuinHoro Moayns SOSKHbl ObiTe YCTOMYMBEIMU K HanpsiKe-
Huio 3,3 B, Mpu 3TOM Noporoeoe HanpsixeHue V|, He LOMKHO npesbiwats 2 B, a noporosoe Hanpsikenue V)
[OmKHO BbITh He MeHee 0,8 B. MNepudepuitHele MOgYNM HE OOMKHBI UMEThL TepMuHMpoBaHusa Ha PXI_CLK10.
[opoxkn Ha nnarte oT coeguHuTens go npuemuukor PX| CLK10 gomkHel obnagaTte BONMHOBLIM CONPOTUBNE-
Huem (65 + 10) Om.

6.4.3.3 PXle_SYNC100

MpaBuno. Ecnun nepudepnitHblil mogyne ucnone3syet PXle  SYNC100, oH JofKeH BbINOMNHATLCA C Tep-
MUHUpOBaHuem oboux nuHui Harpyskor (50 £ 5) Om Ha (1,3 £ 0,2) B unun akBuBaneHTHoe TeopeMe TeBeHUHa.
Ecnu nepudepuinHbin mogyns He ncnonbayeT PXle_ SYNC100, nuHuM JOMKHbI OCTABATLCH HEMOOKITKYEHHbI-
MU 1 Be3 TEpMUHUPOBaHWS.

PekomeHpauusa. Ha nepudepuinHbix MOZYMsiX criefyeT WCMnonb3oBaTb TEPMUHUPOBAHWE cUrHarna
PXle SYNC100 B cooTBETCTBMM C PUCYHKOM 6.9.

LVPECL+ » K npuemHumky
50 Om
50 Om
50 Om >100ne V CGND
LVPECL- 5 » K npuemHunky

Pucyrok 6.9 — Cxema TepmuHupoBanua PXle_SYNC100 Ha nepudpepuinHoMm moayne

MpaBwuno. lNepudepnitHbie MogyNKU He JOMKHbI TepMuHMpoBaTth PXle_SYNC100 Ha paccTosHum Bonee
YyeM Ha 1 HC 3NEeKTPUYECKON ANUHbI OT COeAMHUTENS Kpocc-nnatel. [liobas nuHMs nepenayv Mexay CoeauHu-
Ternem Kpocc-nnathl U OKOHEYHOW Harpy3kow AomkHa obnagate AvddepeHLMansHeIM BONTHOBLIM COMPOTUB-
nexHunem (100 + 10) Om.
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PexomeHngaums. V3-3a 6eicTporo HapacTtaHvs u cnaga curdana PXle SYNC100 nHaunyywas uenocT-
HOCTb curHana OyoeT OKOMo TEPMWMHMPYHLLWX 3NeMeHTOB UMM Bru3ko Kk HUM. B nepudepuiHbix Mogynsx
3neKkTpUYeckasl AnvMHa CoeQUHEHWA 32 OKOHEYHOW Harpy3kon JomkHa obecneynBaTth 3afepXKy pacnpocTpa-
HeHus curHana He bonee 160 nc, YTO B TUNOBbLIX CTEKNOTEKCTONUTOBLIX NeYaTHLIX NaTax CocTaBnsAeT OKONo
25 mm. [Ing nogOepaHusa Xopollen LenoCcTHOCTHU curHana nepudepuHbliM MoOAyNsaM cnedyeT nogkioyaTtb
TONbKO OAWH akTUBHbIA NpuemMHuK kK PXle SYNC100. Ecnun ncnonbayeTtca 6onee ogHoro npuemMHuka, KoHgu-
rypauuio cnenyet TwatensHeiM 06pasom cmogenvposaTh, YTobbl obecneunTs npaBunbHyto paboTy cUrHanos.

Mockonbky dopmuposanne PXle SYNC100 scerga npegwecteyeT nepegHemy dpoHTty PXI_CLK10 B
COOTBETCTBUY C NPUBEAEHHLIMY BbILLE NpaBunamMmu, nepudepuinHein moayne PXI| Express moxeT co3faeaTb
curHan, Kotopelin Haxogutca B chase ¢ PXI_CLK10, 6e3 nogkntoveHusa k PXle CLK10.

Ha pucyHke 6.10 nokasaH npMmep cXeMbl, peanuayiloLlein 3Ty KOHLenuuHo.

SYNC100 D*Q SyncRst
> /10 ——MyCLK10
CLR Q

CLK100 ——{ PLL }

PucyHok 6.10 — Cxema gna sBoccosganus PXI_CLK10 sHyTpu, kak MyCLK10

SYNC100 3axBaTbiBaeTCsi TPUITEPOM, BbIXO KOTOPOW MCNOMNb3yeTca Ansi CUHXPOHHOro cbpoca genu-
Tens, genswero Yactoty PXle_ CLK100 Ha 10. Peaynbstupytowmin curHan Haxooutes B dhase ¢ PXI_CLK10.
CnenyeT obpaTuTe BHUMaHWe Ha TO, YTO AaHHasa cxema cospaet curHan B dase ¢ PXI_CLK10, paxe ecnu
yactota PXle_SYNC100 He paBHa 10 MI'u.

3ameuaHue. MakcumanbHoe pacxoxgeHue no dasze MyCLK10 u PXI_CLK10 onpegensietcs acuMmme-
Tpuen PXle CLK100 mexay crnotamu, acummetpuen mexay PXI_CLK10 n PXle_CLK100, BpemeHem ycTa-
HOBMEHWsI curHana Ha Bbixode Tpurrepa BHyTpu [JIMC n BHeceHHow 3apepxkon curHana PXle CLK100
(Bkrtoyaa gobaBneHHbIN JKUTTEP).

6.5 OuddepeHymanbHbie CUTHaNbI MUHUA TPUITEPHLIX COBLITUNA

CurHanel PXle_DSTARA, PXle DSTARB n PXle_ DSTARC npegctaensawT coboi gnddepeHunansHble
OBYXTOYEYHblE COEOUHEHUA MEXAY CMOTOM CUMCTEMHOW CUMHXPOHU3auuu U nepudepuitHeiMi cnotamu. Ons
KaX[0ro u3 aTUx Tpex CMrHanoB CyLecTBYeT He3aBucumas auddepeHunansHas napa Mexay KaxabiM nepu-
epuAHbLIM CNOTOM W CNOTOM CUCTEMHOW CUMHXPOHKU3auun. Kpome Toro, BCe CUMrHanbl COrnacoBaHbl Mo ANMHE.

PXle DSTARA npegHasHadeH gns pacnpeneneHnsa BbiICOKOCKOPOCTHbLIX BbICOKOKAYeCTBEHHbLIX TpUITep-
HbIX COBBITWIA MM TAKTOBLIX CUTHAMOB W3 CNOTa CUCTEMHOM CUMHXPOHU3aLMK Ha NepudepuitHele YCTPOCTRA.

PXle DSTARB npegHasHauyeH Ans pacnpegeneHuns BblCOKOCKOPOCTHEIX BbICOKOKaYeCTBEHHbIX TpUrrep-
HbIX COOLITMIA UMW TAKTOBbLIX CMTHAMNOB U3 COTAa CUCTEMHOWN CUHXPOHM3aLMKM Ha nepudepuitHbie yCTPOMCTBA.

PXle_DSTARC npegHasHa4YeH Ans OTNPaBKW BbICOKOCKOPOCTHLIX BbICOKOKa4Y€CTBEHHbIX CUrHAmNoB Mu-
HWIA TPUITEPHBIX COBBLITUIA UMW TAKTOBbIX CUTHAMNoOB OT NepUEPUNHBIX YCTPONCTB B CUCTEMHbIN CINOT CUHXPO-
HU3auuu.

CurHan PXle_DSTARA npegctaesnsaeT coboi BbICTPO NepeknyaklWmnincsa TakToBbeli curHan LVPECL
Ans TouHol cuHxpoHu3dauun. CurHanel PXle_ DSTARB n PXle_DSTARC npeactaenstoT coboit BeicTpo nepe-
KNHOYaLWMeCcs TakTOBbIE CUTHAmNbI NMUHWIA TpUrrepHbix cobbituin LVDS ans BbICOKOCKOPOCTHOW CUHXPOHMW3a-
LN NPKY COXpaHeHWW COBMECTMMOCTU C pacnpocTtpaHeHHbiMu MNIC 1 gpyrumMmm MHTerpansHLIMU CXeMamu.
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6.5.1 TpeGoBaHuA K Waccu

Ecnu cnot cuctemHon cuHxpoHusauum PX| Express peanunasosaH B waccu PXI| Express, To ucnonb3syet-
ca Habop 13 Tpex anddepeHuManbHbIX Nap, COeQUHAILWMX KaxXabli CNOT CO CNOTOM CUCTEMHON CUHXPOHMK-
3aUuM KoHUrypauumm Tuna «3eesga». Huskoe pacxoxaeHune 3afepxek pacnpoCTpPaHEHWUs CUrHaMoB Mexay
crnoTamu genaet Ux uaeansHbIMU ONa nepeaady TakTOBOrO cUrHana M CUHXPOHHOM NMUHUK TPUITEPHOTo cobbl-
TnsA. 311 guddepeHumnancHble napbl HasbiBawTca Habopom PXle DSTAR. YTtobbl obecneunTs QONyCTUMYIO
M ONTUMAanbHYIO TPACCUPOBKY KPOCC-NaTthl paspaboTyMK LWaccKu nonyyYaeT BO3MOXHOCTb MapLUpyTU3NpoBaTh
noboi Habop PXle DSTAR B ntoboid cnoT npu ycnoeuu, 4To aneMeHTbl Habopa He pasfgeneHbl Mexay OT-
OernbHbIMWU CRoTamu.

MpaBuna n pekoMeHfaUMW B JAaHHOM pasaerne NpUMEHSAKTCS TONMbBKO B TOM CriydYae, ecrnu waccu
PX| Express peanusyeTt cnoT CUCTEMHOW CUMHXPOHW3aLNHK.

MpaBuno. Habop PXle DSTAR pomkeH ObIThb onpeneneHd Kak cogepxaluidi Tpu napbl auddge-
peHunanbHbix curHanos (PXle_DSTARA n, PXle_DSTARB n, PXle_DSTARC n), rae n o6o3Ha4yaeT HoMmep
Habopa PXle DSTAR.

Mpasuno. Bece guddepeHumansHble napsbl B Habope PXle DSTAR gonkHbl HanpaenaTbLCS B O4UH U TOT
e cnor.

Mpaeuno. Ecnu Habop PXle DSTAR Hanpaenaetca B nepudepuiHbIA CNoT, €ro CUrHansl QOMXHbI
NOAKMYaTLCA K nepudepuinHoMy CnoTy B COOTBETCTBUM ¢ Tabnuuen 6.8, roe n o6o3Havaet HoMmep Habopa
PXle DSTAR.

Tabnuuya 6.8 — MNpueaska Habopa PXle_DSTAR

OudpdbepeHumnansHan napa
CUCTEMBI CUHXPOHU3ALMU

Mapa nepudepuiiHoro cnota
Ha XP3

OudpepeHumansHas napa
CUCTEMBI CUHXPOHWU3ALIMK

Mapa nepudepuiiHoro cnota
Ha XP3

PXle_DSTARAN+

PXle_DSTARA+

PXle_DSTARBR-

PXle_DSTARB-

PXle_DSTARAnR-

PXle_DSTARA-

PXle_DSTARCn+

PXle_DSTARC+

PXle_DSTARBn+

PXle_DSTARB+

PXle_DSTARCn-

PXle_DSTARC-

PazpeweHue. Habop PXle DSTAR moxeT bbITb HanpaesneH Ha Bbieogbl PXle DSTARA, PXle DSTARB
n PXle_DSTARC B ntobom cnote.

MpaBuno. Ecnu cnoT nogkntwoyeH k Habopy PXle DSTAR oT cnota CUCTEMHOM CUHXPOHW3ALLMUKN, OH
pomkeH OblTe NOAKMIOYEH TOMNBKO K CUrHanam M3 ogHoro Habopa PXle DSTAR.

Mpaeuno. OaguH Habop PXle DSTAR pgomkeH ObiTe HanpaeneH obpaTtHo k coeguHuTento XP3 cnoTta
CUCTEMHOW CUHXpoHMu3auuv PXI Express B COOTBETCTBMM C TpeBOBaHUSAMM K COrMacoBaHWO ONWHBI Mexay
napamu, npegbABnsgeMbIMU K 3TUM CUrHanam B JaHHOM pasgene.

Mpaeuno. Kaxgbiin nepudepuinHbin cnot PXI Express, rmbpuaHein cnot PXI Express u cnoT cuctem-
Hol cuHxpoHu3aumm PX| Express gomkeH obnagate Habopom PXle DSTAR, HanpaBnsemMbiM K HEMY U3 cnoTa
cUcTeMHOW cuHxpoHuzauun PXI Express, ecnu Tonbko obliee KONMYecTBO 3TUX CNOTOB HE NPEBLILIAET KOMU-
YeCcTBO JOCTYMHLIX Habopos PXle DSTAR.

3ameuaHue. HaGop PXle DSTAR ansa npueaAsku cnota ykasbiBaeTcs B daine Chassis.ini B cooTeeT-
CTBUKM C pOpMAaToM, yKkaszaHHbIM B [4].

3ameyaHue. KoHTakTbl AnA cnota CUCTEMHOW CMHXPOHU3auuKn BbibpaHbl Takum obpasom, 4Tobbl nNpu
pa3MelLleHUn B CEPEAMHE KPOCC-NNaTthl ANWHbLI CUTHAMNOB OCTaBanucb MMHUMAanbHbIMKU, 8 KONMMYECTBO CINoeB
CBELEHO K MMHMMYMY 33 CYET COXpaHeHWA Bcex unu BonblunHcTBa AnddrepeHLmManbHbix Nap Ha 0gHOM croe
TPacCcUpOBKH.

Mpaeuno. Kpocc-nnaTta gomkHa Hanpaenate curHansl PXle. DSTAR B kaxgbl cnoT cbanaHcMpoBaH-
HbIMW NapamMu NWHWIA Nepefavun, ¢ guddepeHumnansHeiM umnegadHcom (100 £ 10) Om.

3ameuaHue. B paBHoW cTeneHu, Kaxkabl NeYaTHbIA NPOBOAHMK B Nape NMHWIA nepefayun OOIDKEH UMETb
nMnenaHc B HeveTHbIX mogax (50 £ 5) Om.

Pexomengaums. Bece napol PXle DSTARA, PXle_ DSTARB u PXle_DSTARC cnepyeTt TpaccupoBaTth
Ha OOHOM YPOBHE, CO CMMOLUHbLIM OMOPHLIM MOMWUIOHOM, OIS MOBLILEHUS YCTOMYMBOCTM K U3MYYEHUD MpU
nnaBawLmx Tpaccax.

MpaBuno. BpemeHHass acUMMMeTpUS 3afJepxXKW pacrnpocTpaHeHusa nwobbix aByx nap PXle DSTAR
(Bkntovasn Bce curHansl PXle. DSTARA, PXle_ DSTARB u PXle_ DSTARC) no kpocc-nnare He JoMKHA NpeBbl-
watb 150 nc, BkMYaa coeguHUTENN KpOcc-nnaTkl.
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MpaBuno. BpeMeHHan acMMMeTpUA 3a4epXKu pacnpocTpaHeHnsa AByX curHanoB B guddepeHymans-
Hoi nape PXle DSTAR no kpocc-nnaTte He AomKHa npesblllaTth 25 nc, Bkn4Yas coeanHUTEeNn Kpocc-nnarhbl.

6.5.2 MepucpepuinHbiv mogyns PXle. TpeboBaHUA K crioTy

6.5.2.1 PXle_DSTARA

MpaBuno. Ecnun nepudepunitHblii Mogyns npuHMMaeT curHan PXle DSTARA, B HEM JOIMKHO ObITh Bbl-
MOMHEHO TepMUHUPOBaHKMe 06oux NuHKIA Harpy3koi (50 £ 5) Om Ha (1,3 £ 0,2) B unu akBMBaneHT no Teopeme
TeBeHuHa. Ecrnv nepudepuiiHblini Mogynb He npuHumaeT PXle_STARA, TO MMHMM OOMXHbI OCTaBaTbCH HENopa-
KIOYEHHbIMUW 1 6€3 TEPMUHMPOBAHUS.

Pexomengaums. MNepudpepuitHele mogynu, nonydawwime PXle DSTARA, OOMKHbI UMETL TEPMUHUPO-
BaHve PXle_ DSTARA c ucnonb3oBaHMEM CXeMbl, MPUBEAEHHOW Ha pucyHke 6.11.

LVPECL+ > » K npuemnuky

50 Om
50 Om

50 Om > 100 no GND

LVPECL-

# K npremHuky

PucyHok 6.11 — Cxema tTepMmuHupoBanuna PXle_DSTARA ana nepvudepuidiHoro Moayns

MpaBwuno. MNMepudepuitHblie MOAYNKY He AOMKHbI TepMuHMpoBaThk PXle DSTARA Ha paccTosiHum Bonee
Yem Ha 1 HC aMeKTPUYEeCKon ONUHbEI OT COeaMHUTENS Kpocc-nnartkl. Jltobas NuHWs nepefadv Mexay CoeauHu-
Ternem Kpocc-nnaTbl U OKOHEYHOW Harpy3kon AofmkHa obnagate anddepeHumanbHeIM BOTHOBbBIM COMPOTUB-
nexnvem (100 £ 10) Om.

PekomeHngauma. V/13-3a GbicTporo Hapactanus 1 cnaga curHana PXle. DSTARA uenocTHoCcTe curHana
Haunyywas y TepMUHAPOBaHUA UNu Brnvaka K HeMy. OMNeKTpuyeckas AnvHa COeOMHEHUA MeXAy OKOHEYHOWN
Harpy3kon n npuemHukom LVPECL pomkHa obecnedvBath 3a0ep:KKy pacnpocTpaHeHus curHana He Gonee
160 nc, 4YTO B TMNOBbLIX CTEKMNOTEKCTONMUTOBLIX MEYaTHbIX NiaTax CoCcTaBngaeT okono 25 MMm. [na noggep:aHua
XOpoLUuen UenocTHOCTU CUrHana nepugepuinHbiM Modynam chegyeT NoAKNYaTh TONbKO OQWUH aKTUBHbLIW NpK-
eMmHuk Kk PXle_ DSTARA. Ecnv ucnone3yetcs bonee ogHOro npveMHWKa, KOHMrypauuio crnegyeT Twarenbs-
HbIM 06pa3om cMogennpoBaTh, YToObLI 0becneynTs NpaBuUnbHYD paboTy curHanos.

6.5.2.2 PXle_DSTARB

MpaBuno. Ecnu nepudepuitHblin mooyns npuHumaeT PXle DSTARB, oH gomkeH TepMUHUpPOBaTh
nuHuKM gudpdpeperuymansHeiM pesvctopom (100 £ 10) Om.

MpaBuno. MNepudepunitHele Mogynu He JomkHbl TepMmuHMpoBaTh PXle DSTARB Ha paccTosHum Bonee
Yem Ha 1 HC ameKTpUYecKon ANWHEI OT COeAMHUTENS Kpocc-nnatkl. Jllobas NuHus nepefadv Mexay coeguHu-
Tenem Kpocc-nnathl U OKOHEYHOW Harpy3kow gormkHa obnagate AvddepeHLmManbHbIM BONTHOBLIM COMPOTUB-
nexnuem (100 = 10) Om.

PexkomeHngauuna. 3-3a GoicTporo HapacTaHusa u cnaga curHana PXle DSTARB uenocTtHoCTb curHa-
na Hauny4qwas y TepMUHMPOBaHUA uUnn Brmaka Kk Hemy. DnekTpuyecKas AnvMHa CoOeguHEeHWUA Mexay OKOHeu-
HOW Harpyskoi 1 npuemHukom LVDS gomkHa obecnevmBaTh 3adepxKy pacnpocTpaHeHusa curHana He bonee
160 nc, 4To B TMNOBbLIX CTEKIIOTEKCTOMMTORLIX NeYaTHLIX Nratax cocTaBngaeT okono 25 MmMm. [ina noggepxaHus
XOpoLluel UenocTHOCTU CUrHana nepudepuinHeiM ModynaM cnegyeT NoAKNYaTh TONbKO OAWH aKTUBHbLIA Npu-
eMHuk Kk PXle_ DSTARB. Ecnu ncnonbayetca 6onee ogHOro npuemMHuKa, KoHuUrypaun crnegyeT Tiarenb-
HbIM 06pa3om cMogenupoBaTh, YTOObLl 0becneyunTb NpaBuUnbHYD paboTy curHanos.

6.5.2.3 PXle_ DSTARC

Mpaeuno. Ecniv nepudepuitHblil Mogyne nogaepxusaet dopmupoBaHue PXle_ DSTARC, To aTtoT cur-
Han gomkeH BbiTe AudpdbepeHUManbHeIM curHanom ctasgapta LVDS. MepudepuridHelil MOOyNb AOMKEH Nepe-
[aBaTb CUrHan B CNOT CUCTEMHOW CUMHXPOHM3aUWK No CUMMETPUYHOW Nape NUHUK nepega4yn ¢ guddepeHuu-
anbHbIM conpoTtuBneHuem (100 = 10) Om.
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MpaBuno. Korga napa PXle_DSTARC HarpyxeHa guddepeHumnansHoi Harpy3kon 100 Om Ha nprem-
HUKe, YPOBHW HanpsXeHWUs Ha coefuHuTene MOAyNs CUCTEMHOW CHMHXPOHW3auMW JOMKHbI COOTBETCTBOBATbL
nonoxeHusm [8].

MpaBuno. VICTOUHUK cUrHana OoMXeH rapaHTUupoBaTth, YTo Bydgep LVDS BhiknoyeH (nMbo HaxoauTcs B
TPETbEM COCTOSIHMM, NMUOO0 BbIAAET NOCTOSIHHBIA YPOBEHbL) MO YMONYaHWIO, U MOXKET BKIHOYaTL €ro TONbKO Nnog
ynpasneHnem nporpammHoro obecnevyeHunsi, Korga M3BeCTHO O CYLLECTBOBaHWW NpMEMHMKa ¢ auddepeH-
umnarnbHbiM cornacytowmum peanctopom 100 Om.

6.5.3 TpeGoBaHWA K MOAYNO/CNOTY CUCTEMHOW CUHXPOHMU3AL MK

6.5.3.1 PXle_DSTARA

MpaBuno. CurHansl PXle_DSTARA, npegoctaBnaemMsle MOOYNEM CUCTEMHON CUHXPOHU3ALWK, JOMKHbI
6biTe AndhdepeHumMansHbiMu curdHanamu 3,3 B ctaHgapta LVPECL. Mogyns cMCTEMHON CUHXPOHM3ALMWK
OOIKEeH NepegaBaTbk CUrHambl BO BCe CNOThbl CUMMETPUYHBIMKW Napamu NMHWA nepegadv ¢ audepeHumanb-
HblM conpoTusreHnem (100 £ 10) Om. Mogyrb CUCTEMHOW CMHXPOHU3ALMW HE AOMKEH UMETb TePMUHMPOBA-
HWS MMM 3anUThIBAKOLKWX LEenen Ha NMUHUSX nepefadu, 3a UCKNYeHneM obecnevyeHnss BO3MOXHOCTHU OTKITHO-
yeHusa bydepos 6e3 TepMUHUPOBAHUS.

MpaBuno. Korga kaxpaa nuHus napbl PXle DSTARA HarpyskeHa Harpyskor 50 Om oo 1,30 B (unu
3KBMBANEHT No TeopeMe TeBeHWHa), abconTHOe 3HaYeHWe anddepeHLMansHOro HanpsKeHWs Ha nape Ha
coeguHuTene nepudeprinHoro Moaynst AOMKHO HOMWHaNbLHO coctaBnaTe 800 MB 1 He fnomkHO ObITb MeHee
400 mB (32 nckntodeHnem nepexogHoro nepuoga) unv 6onee 1000 mB. YpoBeHb MakcuManbHOro Hanpsike-
HUA V oy ONA KEKA0W NUHUA JOMKEH BbITh B AManasoHe oT 2 go 2,5 B.

3ameuaHue. HecmoTps Ha 10, UTo MHorue MJINC umetoT BeixoaHble Bydepsl LVPECL, oHu, Kak npaeu-
no, HeCOBMECTHUMbI C BbllLeyKa3aHHbIM TpeboraHmuem LVPECL.

MpaBuno. Curnan PXle_DSTARA onga kaxgoro nepudepuinHOro cnota JOIKeH yNpaensaTbca He3aBu-
cumMbiM guddepeHumansHeiM 6ydepom LVPECL.

PekomeHngauua. CurHan PXle DSTARA gomkeH obnagate koadduunmeHToM 3anonHeHus ot 45 % no
55 %, namepaembiM No MOMeHTaM nepexopa auddepeHumansHoro HanpskeHust 0 B. Bpemsa HapacTaHus u
cnaga ot 20 % po 80 % He gomkHo npeBbiwaTte 350 nc.

PekomeHngauua. PaccornacoeaHue no BpeMeHW Mexay HapacTawwWuMy Uiu cnagawwuMmu dpoHTa-
My curHanoB PXle DSTARA Ha nobbix OBYX cOEQUHEHWUSIX HA Kpocc-nnaTe He JoMkHO npeBbiwats 200 nc.
®poHTLI ONpeensTca Kak MOMEHT nepexoaa avddepeHunansHoro HanpskeHus 0 B.

PekomeHgauua. Mogynam cCUCTEMHON CUHXPOHU3ALKK CnedyeT yKasblBaTbk MakcMMarnbHoe BpeMeHHoe
pacxoxaeHue Mmexgy scemu curHanamm PXle DSTARA, koTopbie BblAAKTCA Ha KOHTaKTbl COEAUHUTENEN
MOAymnsl CUCTEMHOWM CUHXPOHU3aLUWUKM, KOTOPBIMM OH COEAUHEH C KPOCC-MNaTou.

6.5.3.2 PXle_DSTARB

MpaBuno. CurHan PXle_ DSTARB, chopmupyemMbliii MOgyNneM CUCTEMHOW CUHXPOHMU3aLMW, OOIDKEH ObITh
andpepeHumanbHbiM curHanom ctanHgapta LVDS. Mogynb CMCTEMHON CUHXPOHKM3aLMKM JOMKEH NepegaBaTb
CuUrHan B Kaxabl CrnoT No CUMMETPUYHOW nape NWHUIA nepefadun ¢ guddepeHuymanbHbIM CONpPOTUBAEHMEM
(100 £ 10) Om.

MpaBuno. Korga napa PXle_ DSTARB HarpyxaeTca gudpdepeHumansHon Harpyskorn 100 Om Ha npuem-
HWKe, YPOBHW HanpskeHWsa Ha coeguHuTene nepugepuinHoro Moayns AOMKHbl COOTBETCTBOBATL MOMNOMKEHUSAM
[8].

MpaBuno. VIcToOYHUK curHana gorkeH rapaHTupoBaTth, 4YTo bydep LVDS BoikntoyeH (nubo HaxoguTcs B
TPeTbEM COCTOSIHWMM, TMDO BblgaeT MNOCTOSHHLIA YPOBEHb) MO YMOMYaHWIO, 1 MOXET BKIOYaTb €ro TOMbKO Nnog
ynpaBrneHMem nporpamMmHoro obecnevyeHuns, Korga M3BeCTHO O CYLLeCTBOBaHUM MpUeMHUKa ¢ auddepeHLu-
anbHbIM cornacywmm pesvctopom 100 Om.

MpaBuno. Curnan PXle_ DSTARB gnsa kaxgoro nepndepruinHOro cnota QOMKEH YyNpaBnsaTLCA HE3aBU-
cumbiM andpdepeHunansHeim Bydepom LVDS.

PekomeHngauua. Mogynsm cMCTEMHOW CUHXPOHKU3ALUMK CriedyeT yKasbiBaTh MakcHUmMmarnbHoe pacxoxae-
Hue mexgy Bcemu curHanamm PXle_DSTARA n PXle_DSTARB, koTopble BblZalTCA Ha KOHTaKTbl COeguHNTE-
nen mMogyns CUCTEMHOW CUHXPOHM3aUKUKN, KOTOPbIMW OH COEWHEH C KPOCC-MaToun.

6.5.3.3 PXle_DSTARC

MpaBuno. Ecnv Mmoayns cucteMHon cnHxpoHusauum cnocobeH npuHuMats PXle DSTARC, oH gonxeH
cofepxaTb TepMUHUpOBaHue auddepeHunansHon napel peanctopom (100 + 10) Om.

MpaBuno. Mogynb CUCTEMHOM CUHXPOHKM3aUMK He fomKeH TepMuHpoBaTe PXle DSTARC Ha paccTosi-
HuM Donee YeM Ha 1 HC 3NMeKTPUYECKOo ANWHbBI OT COeAUHWUTENS Kpocc-nnartkl. Jliobasa nuHus nepegayn Mexay
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COoeanHUTENEM KPOCC-MNaThl M OKOHEYHOW Harpy3kon gomkHa obnagate guddepeHunanbHbIM BOMHOBbLIM CO-
npotuenexvem (100 £ 10) Om.

PekomeHgauua. [13-3a ObicTporo HapacTaHusa 1 cnaga curHana PXle DSTARC uUenocTHOCTb CUrHa-
na Haunydwas y TEpMUHUPOBaHUA UNK BNn3ka K HeMy. JnekTpudecKkasa ANUHA COeaUHEHNA MeXOy OKOHeM-
HOW Harpy3koi W npueMHukomMm LVDS pomiHa obecneunBaTh 3adepxKy pacnpocTpaHeHWsa curHana He bonee
160 nc, 4TO B TUMOBLIX CTEKMOTEKCTONMTOBLIX NMeYaTHbIX NraTax cocTaensaeT okono 25 MM, [Ana nogaepxKaHus
XOpoLllen LUenocTHOCTU CUrHana K Mogynt CUCTEMHOW CUMHXPOHW3auuW cnegyet nogknwyaTb TOMbKO OAuH
aKTUBHLIA NpUeMHUK K kaxkgoi nape PXle_DSTARC. Ecnun ncnonbsyetcs Gonee ogHoOro npueMHuka, KoHgu-
rypauuio cnegyeT TwatensHeiM 06pa3oM cMogenpoBath, YTobbl 0becnevynTs NpaBunbHy paboTy CUrHaNoB.

6.6 MpeHTdMKaumua cnota

Moentndmkauna cnota B PX| Express BbINOMHAETCHA C MCMNOMb30BaHMEM KOHTAaKTOB reorpaduyeckoro
agpeca (GA) B kaxxgom cnote. [NporpammHbie (oyHKUMK Ans co0BLLeHus 3Ha4eHns, 3aKOQMPOBaHHOMO Ha 3TUX
BbliBOAAX, onpegensTca B [2].

Mpaeuno. Mogyne PXI Express, oTnn4HbIn OT cucTemHoro mogynsa PX| Express, gomkeH obecnedn-
BaTb NPOrpaMmMHyH OYHKLUIO, MO3BONAOLWMK cUucTEMHOMY Moaynto PX| Express cuuTbiBaTk 3Ha4YEHWE Ha KOH-
TakTax GA (4:0) B cnoTe, rae pacnonoxeH Moaynkb.

3ameyaHue. CUCTEMHOMY MOAYIH HE HYXHO coobLlaTh HOMep CBOErOo CroTa C MOMOLLLI0 MPOrpaMMHO-
ro obecneyeHus, NOCKONbKY NpegnonaraeTcsi, YTO OH HaxoguTca B cnote 1.

3ameuanue. OT nepudepuitHeix mogynen PXI-1 n coBMecTuMbIX ¢ rubpuaHbIM CrOTOM NepudepriiHbIX
moaynen PXI-1 He TpebyeTca nogaepxuMeaTe NporpaMmMHyto OYHKLMIO Ana cucTemHoro moayns PX| Express
AN CYMTBIBAHWA 3Ha4YeHnsa Ha koHTakTax GA (4:0) B crioTe, rae pacnonoXeH Mogyrnb.

MpaBuno. Moayns PXI| Express JomkeH MMeTb NporpamMHoe obecneveHue, KoTopoe coobllaeT HOMep
CBOEro CrnoTta ¢ UCNOoNb30BaHNEM MHTEP(ENCOB, yKa3aHHbIX B COOTBETCTBYIOLLWX NONOXeHUAX (cM. [4]).

6.7 WgenTudmkauma Kkpocc-nnathbl

MpaBuno. LLlaccu PX| Express JomKHO UMEeTh nocregoBatensHeli EEPROM nnu aHanoruyHo gyHKLK-
OHUpYloLLlee YCTPOMCTBO, codepXallee 3anvck naeHTUuukaum n yHKUMOHaNbHbLIX BO3MOXHOCTEW Kpocc-
nnatel (cm. [1]).

B sanucun ngeHtudukaunm n yHKUMOHaNbHbIX BO3MOXHOCTEN KpOCC-NnaThl HAXOAUTCA OeCKpUNTop ne-
puchepuinHOro cnota, KoTopblin TpebyeT 4ONONHUTENBHOTO ONPeaeneHus U YTOYHeHUsA Ansa paboTel Co CNoToM
CMCTEMHOW CMHXPOHM3aUMW 1 pasnmMyHbIMKU nMeHammn cnotoB B PX| Express.

Mpaesuno. butkl 2:0 nons Tuna cnoTa BCeX AeCcKpUnTopoB nepudepuintHbiX CNOTOB B 3anucu noeHTudmn-
Kauumn 1 (pyHKUMOHanNbHbIX BO3MOXHOCTel waccu PX| Express JonXHbl UMeTb OOHO U3 CNEAYIOLWWX 3HaYEeHWN:

Buthl (2:0)

000 = He npumeHMmMO

001 = MepudrepurinHeln cnot PXI Express

010 = Cnot PXI-1

011 = TMBpuAHbIA NeprudepUnHLIA CNoT

111 = CnoT CMCTEMHOIO BpeMeHH!

6.8 PesepBupoBaHue agpeca SMBus

SMBus nozsonseT ngeHtTuduumMpoBatbh kpocc-nnaty B cuctemax PXI Express. Takke nossonser
nocTaBlLiMKaM peanu3oBbiBaTb (DYHKLUMKM, cneunduyHble Ans waccu, 6e3 ncnonb3oBaHua wHTepdenca
PCl Express. SMBus MOXeT NOAKMKYaTLCA K APYTMM YCTPOWCTBAM B CUCTEMHBLIX MOAYMAX, MO3TOMY BaX-
HO, YTOBkLI 3TU Apyrue ycTponWCcTBa He KoHdnukToany ¢ EEPROM upgeHTudukaumm M hyHKLMOHANbHBIX
BO3MOXHOCTEN Kpocc-nnaTel U NMobbiMKU cneuudUuyHbiMU ANg waccu gyHkuuamu. B gaHHom pasgene
ycTaHaBnuearTca TpeboBaHua k agpecaunn SMBus gna nobbix dpyHKUMA, cneunduyHbIX AN waccu, a
CompactPCl Express yctaHaBnueaet TpeboBaHua k agpecaumn EEPROM naeHTudukaumm n yHkumMo-
HanbHbIX BO3MOXHOCTEN KPOCC-NnaThl.

Takke BO3MOXKHO ucnone3oeaHue SMBus Ha nepudepuitHom mogyne. [ins npegoTepaLleHnsa KOHMMK-
TOB B agpecaunn Mexay nepudepuiiHbiM1 MOOYNAMU U APYTMMUK yCcTpolcTBaMmu Ha SMBuUs ycTpolicTea nepu-
depuiiHoro moayns SMBus fomkHbBl NogAepKMBaTh NPOTOKOMN HAa3HAYeHWA agpecoB.

PaspeweHune. CuctemMHble Moaynu MOryT nogknwyatb kK SMBus ycTponcTBa, cBfizaHHble ¢ (PyHK-
LMOHaNbLHOCTLI CUCTEMHOIO MOOYNA.
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3ameuanue. MNonoxeHunsa [1] pesepBupytoT agpec SMBus A4h ona EEPROM wngeHTudmkaumm n dyHkK-
LIMOHAmNbHbIX BO3MOXHOCTEN. OTo TpeboBaHue oTHocuTeA U K PXI| Express.

MpaBuno. Yctpoiictea SMBus cuctemHbix Mmogynein PX| Express, koTopele nogknioyatTtca K SMBus,
onpeneneHHoOMY B HACTOSILLEM CTaHOapTe, He OOMKHbLI Ucnonb3oBaTh agpeca SMBus ¢ 58h no 5Ch, ¢ C6h no
C8h 1 A4h.

MpaBuno. [lio6ble yctpoiictea SMBus B waccu PXI Express gna cneunduyeckux yHKUMA, Kpome
EEPROM naeHTUmKaummn kpocc-nnatbl U OyHKLMOHANBHbIX BO3MOXHOCTEW, AOMKHbI MCNONb30BaTh agpeca
¢ 58h no 5Ch.

3amevaHue. YkasaHHble agpeca SMBus npeactaenawT coboil 8-bUTHble agpeca, roe Mnagwui ouT
obo3HavaeT YTeHWe UMK 3anUck. ITO O3HAYAET, UTO NS KaXKO0ro YeTHOrO aapeca pe3epBupyeTcs U HEYETHLIN
agpec. Hanpumep, A4h — at1o agpec SMBus gnsa 3anucun 8 EEPROM unoeHTudmukaumm 1 3anmcu Bo3Mox-
HocTel Kpocc-nnathl, a ASh — agpec gnsa yteHns na EEPROM voentudmkaumm n 3anncn dyHKLMOHANBHbIX
BO3MOXHOCTEN KpOCC-NNaThl.

Mpasuno. NepudepuitHblie mogynu PXI Express, kKoTopble nogknioyaloT ycTpoictea K SMBus, AormKHbI
nogaep)KMeaTk NPOTOKON paspelleHnsa agpecoB, onpedeneHHblil B nonoxeHuax [9], ana sagaHua ux SMBus
agpecos.

6.9 PykoBoAcTBO Nno anekTpuyeckon yactu ansa 6U

B uensax agpdpekTmBHOro ucnone3osaHna mogynen 3U PXI Express B waccu 6U PXI Express (cm. [2])
onpegenset crnot 6U, koTopbI NO3BONSAET ycTaHABNUBaTL B cTek Mogynu 3U. DTo no3sBonser Ucnonb3oBatb
nea mogynsa 3U B 1 cnote 6U. OT1 cucTeMbl OCHALLAKTCS OOMNONHUTENbHLIMWU COEAMHUTENSIMU B CroTax,
KoTopble nogaepxuBarT ycTaHoBKy moaynen 3U. B gaHHOM pasferne Takke paccMaTpuBalOTCs anekTpuye-
CKWe npasuna, cega3aHHble ¢ waccu 6U PXI| Express, KoTopble NogaepXuneatoT aty yHKUKIO, U onpegenaeTcsd
MOOyNb CUCTEMHOW CHHXpOHU3auun 6U, koTopbin cnocobeH nopaepxueate OuddepeHUnanbHble CUrHanmbI
TpuUrrepHbix cobbiTnid Ana moaynen 3U, yctaHoBneHHbIx B criote 6U.

6.9.1 Waccu 6U, nogoepxuBalowee ycTaHoBKY mogynei 3U

Mpaeuno. Waccn 6U PXI Express, koTopble Nogaep:}KnBarT yCTaHOBKY Moayner 3U, OOMmKHbI NOOKIIO-
YyaTb CUTHanbl K BEPXHUM W HUXHUM crioTam 3U B cooTBeTCTBUM ¢ TUNom criotoe 3U, peanu3oBaHHbIX B CNoTe
6U (cucTtemHbli, rubpuaHelid, nepudepuiHelii PXI Express, PXI-1 unu cnoT cMCTEMHOR CUMHXPOHMU3aLIMN).

Mpasuno. Ecnu waccu PX| Express 6U, koTopoe nogaepxusaet yctaHoeky mogynei 3U, He cnocob-
HO obecne4ynTb OOCTATOYHOE KOMWYECTBO NMHWIA TPUITEPHbIX CODLITUIA «TOYKa—To4YKa» UNn guddepeHuu-
anbHbIX CUTHAMNOB TPUITEPHbIX COOLITUIA ANs NOAAEPXKKW BCEX CMNOTOB Yepes HUXHWK cnoT 3U BHYTpuM crota
CUCTEMHOW cUHXpoHU3auun, waccu PXI| Express 6U gonxHo nogaep:uMBaTb YCTAHOBKY MoOyneil CUCTEMHOM
cuHXxpoHKu3aumn 3U B obounx cnotax 3U cnota cMCTEMHON CUHXPOHU3aumu 6U.

Mpaeuno. Waccu 6U PXI| Express, nogaepxusawLine yctaHoBKY mogynen 3U, OOMKHBI peanu3oBbl-
BaTb nepudepunHbln crnoT PXI Express unmM cnot cMcTeMHON CMHXPOHW3aUWMK TOMbKO B BepxHem crote 3U
crnoTa CMCTEMHOM CMHXpPOHK3aLmm 6U.

Mpaeuno. WHTepdencol PCl Express wnu PCIl, Heobxogoumbie Ans BepxHux crnotoe 3U waccu
PXI Express 6U, koTopble nogoepXuBatT ycTaHoBKY mogyneit 3U, gomkHbl obecnevymMBaThCs KpOCC-NnaTon 1
He OoMmKHbI obecnevymMBaTbcsa MOAYNEM CUCTEMHOIO KOHTponnepa.

3ameuaHue. [peabigyllee MpaBuNO MO3BOMNSET OONbLLUMHCTBY cUCTeMHbIX Mogynen CompactPCl
Express 6U pabotatb B waccu 6U PX| Express, koTopble nogaepxusatT ycTaHoBky mogynein 3U.

6.10 HaszHavyeHWe KOHTaKTOB coeguHUTEnsA

6.10.1 NMepucpepuitHbie crnotel U mogynu PXI Express
MpaBuno. lMNMepudepuinHeie cnotel PXI Express v nepudepninHisie moaynu PXI Express gomkHbl Uc-
Nonb30BaThL Ha3HAYeHWe KOHTAKTOB, KaK 3TO yka3aHo B Tabnuue 6.9.
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z A B C
KoHTakT
Coepunutens XP4/XJ4
1 GND GA4 GA3 GA2
2 GND 5 B(aux) GND SYSEN#
3 GND 12B 12B GND
4 GND GND GND 33B
5 GND PXITRIG3 PXITRIG4 PXI TRIG5
6 GND PXITRIG2 GND ATNLED
7 GND PXITRIG1 PXITRIGO ATNSW#
8 GND RSV GND RSV
9 s — — —
10 — — — —
lNpodonxeHue mabnuus! 6.9
D E F A
KoHTakTt
CoeguHntens XP4/XJ4 Coeaunnutens XP3/XJ3
1 GA1 GAO GND PXle CLK100+
2 WAKE# ALERT# GND PRSNT#
3 GND GND GND SMBDAT
4 33B 3,3B GND MPWRGD
5 GND PXI TRIG6 GND IPETpO
6 PXI STAR PXI CLK10 GND 1PETp2
7 GND PXI TRIG7 GND 1PETpP3
8 PXI LBL6 PXI LBR6 GND 1PETp5
9 — — — 1PETp6
10 — — — RSV
lNpodomxeHue mabnuys! 6.9
B ab C D
KoHTakT
CoepuHutenb XP3/XJ3
1 PXle CLK100- GND PXle SYNC100+ PXle SYNC100-
2 PWREN# GND PXle DSTARB+ PXle DSTARB-
3 SMBCLK GND RSV RSV
4 PERST# GND RSV RSV
5 1PETN0O GND 1PERpO 1PERNO
6 1PETN2 GND 1PERp2 1PERN2
7 1PETN3 GND 1PERp3 1PERN3
8 1PETN5 GND 1PERpS 1PERnN5S
9 1PETN6 GND 1PERp6 1PERN6
10 RSV GND RSV RSV
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OkoH4aHue mabnuuyki 6.9

cd E F ef
KoHrakTt
CoeguHuTenb XP3/XJ3
1 GND PXle DSTARC+ PXle DSTARC- GND
2 GND PXle DSTARA+ PXle DSTARA- GND
3 GND RSV RSV GND
4 GND 1RefClk+ 1RefClk- GND
5 GND 1PETpP1 1PETN1 GND
6 GND 1PERp1 1PERN1 GND
7 GND 1PETp4 1PETn4 GND
8 GND 1PERp4 1PERN4 GND
9 GND 1PETp7 1PETN7 GND
10 GND 1PERp7 1PERN7 GND

6.10.2 CuctemHbIn cnoT u mogynu PXI Express

[nsa cuctemHoro cnota paspelleHbl 4Be CXeMbl MapLipyTmsauumn Kpoce-nnatbl (cMm. [1]). Kondurypaums
C YeTbIpbMsl KaHanaMm MakCUMMWU3NpyeT KONUYEeCTBO KaHanoB OT CUCTEMHOrO cnota K nepudepuinHbiM cro-
Tam, K KOMMyTaTopam, K cnoTy kKomMmyTtaTtopa unu moctam PCl Express k PCl. OgHako MakcMmarnbHoe Konuye-
CTBO NMWHWIA ANA KaX40ro U3 YeThblpex KaHarnoB COCTaBMseT YeTbipe NUHUKM Ha kaHan. KoHdwurypauua ¢ oByms
KaHanamu npegnonaraet Hanv4ve OBYX KaHarnoB, WCXOOALWMX OT CUCTEMHOW nnaThl, roe OAWH W3 KaHanoBs

MOXeT UMeTb OO0 8 NWHKI, a gpyron kaHan — go 16.
6.10.2.1 4-kaHanbHasa KoHduUrypauma

MpaBuno. CuctemHble cnotel PXI|, mapwpyTuampyeMble Ang 4-KaHanbHOW KOHGIMIypauuu, SOMKHEI

MCNonb30BaThk Ha3Ha4YeHWMe KOHTAKTOB, KaK 3TO yKa3aHO B TEIGJ'H/ILI,E 6.10.

I'IpaBnno. CuctemHbie Moaynm PXI gormKkHbl COOTBETCTBOBATL HA3HAYEHMID KOHTAKTOB, KakK aTo YKa3aHo

B Tabnuue 6.10, ana nogaepxku paboTel B pexrMe YeTbipex KaHanos.

Tabnuua 6.10 — HasHayeHue KOHTAKTOB AnA paboThbl B 4-KaHanNbLHOM pexume

z A B c D
KoHTakT
CoeaguHuTtens XP4/XJ4
1 GND GA4 GA3 GA2 GA1
2 GND 5 B(aux) GND SYSEN# WAKE#
3 GND RSV RSV RSV RSV
4 GND RSV RSV RSV RSV
5 GND PXI TRIG3 PXI TRIG4 PXI_TRIG5 GND
6 GND PXI_TRIG2 GND RSV PXI_STAR
7 GND PXI_TRIG1 PXI TRIGO RSV GND
8 GND RSV GND RSV RSV
] — = — — —
10 — —_ — — —
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lMpodomkeHue mabnuys: 6.10

E F A B ab
KoHTakT

CoeaouHutenbs XP4/XJ4 CoeguHntenb XP3/XJ3
1 GAO GND RSV RSV GND
2 ALERTH# GND RSV RSV GND
3 RSV GND SMBDAT SMBCLK GND
4 RSV GND RSV PERST# GND
5 PXI_TRIG6 GND 1PETPO 1PETNO GND
6 PXI_CLK10 GND 1PETp2 1PETN2 GND
7 PXI_TRIG7 GND 1PETP3 1PETN3 GND
8 PX|_LBR6 GND 2PETp1 2PETn1 GND
9 — —_ 2PETp2 2PETn2 GND
10 —_ — 3PETpO 3PETNO GND

lpodormkeHue mabnuuybr 6.10
c D cd E E

KoHTakT
CoeauHutens XP3/XJ3

1 RSV RSV GND RSV RSV

2 PWR OK PS ON# GND LINKCAP PWRBTN#
3 4RefClk+ 4RefClk- GND 2RefClk+ 2RefClk-
4 3RefClk+ 3RefClk- GND 1RefClk+ 1RefClk-
5 1PERpO 1PERnNO GND 1PETP1 1PETN1
6 1PERp2 1PERN2 GND 1PERp1 1PERN1
7 1PERp3 1PERN3 GND 2PETpO 2PETn0
8 2PERp1 2PERN1 GND 2PERpO 2PERNO
9 2PERp2 2PERnN2 GND 2PETp3 2PETn3
10 3PERpO 3PERNO GND 2PERp3 2PERN3

lNpodomxeHue mabnuuyer 6.10

ef A B ab c
KoHTtakt
Coepunnntens XP3/XJ3 CoepunuTens XP2/XJ2
1 GND 3PETp1 3PETN1 GND 3PERp1
2 GND 3PETpP3 3PETN3 GND 3PERp3
3 GND 4PETpO 4PETN0O GND 4PERpO
4 GND 4PETp2 4PETNn2 GND 4PERp2
5 GND 4PETpP3 4PETN3 GND 4PERp3
6 GND RSV RSV GND RSV
7 GND RSV RSV GND RSV
8 GND RSV RSV GND RSV
9 GND RSV RSV GND RSV
10 GND RSV RSV GND RSV
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lMpodomkeHue mabnuys: 6.10

D cd E F ef
KoHTakT
CoeaunHutens XP2/XJ2
1 3PERnN1 GND 3PETp2 3PETn2 GND
2 3PERN3 GND 3PERp2 3PERN2 GND
3 4PERNO GND 4PETp1 4PETN1 GND
4 4PERN2 GND 4PERP1 4PERN1 GND
5 4PERN3 GND RSV RSV GND
6 RSV GND RSV RSV GND
7 RSV GND RSV RSV GND
8 RSV GND RSV RSV GND
9 RSV GND RSV RSV GND
10 RSV GND RSV RSV GND
OkoHyaHue mabnuust 6.10
KoHTakt CoeguHutens XP1/XJ1

G GND

E 12B

E 12B

D GND

C 5B

B 33B

A GND

6.10.2.2 2-xaHanbHaga KoHdurypayua

MpaBuno. CUCTEMHbIE MOAYNUW, KOTOPLIE MOTYT 0OBEAWHATL YeThIpe KaHana MeHbLUero pasmepa B ABa
kaHana bonbluero pasmepa, OMKHbI COOTBETCTBOBATL HA3HAYEHMWIO KOHTaKTOB, yKazaHHoMy B Tabnuvue 6.11
npu paboTte B 2-kaHanbHOM peXuMe.

MpaBuno. CuctemMHble cnoTel PXI, MapwpyTusMpyemble AnA 2-KaHanbHOW KOHMMWUIypauWu, OOIKHbI
MCMOMNb30BaTh HA3HAYEHWE KOHTAKTOB, YKa3aHHoe B Tabnuue 6.11.

Tabnuua 6.11 — Ha3HayeHWe KOHTAKTOB ANS 2-KaHanbHOro pexuma pabotol

z A B Cc D
KoHTakr
Coeaununtens XP4/XJ4

1 GND GA4 GA3 GA2 GA1
2 GND 5 B(aux) GND SYSEN# WAKE#
3 GND RSV RSV RSV RSV
4 GND RSV RSV RSV RSV
5 GND PXITRIG3 PXI TRIG4 PXITRIG5 GND
6 GND PXI TRIG2 GND RSV PXI STAR
7 GND PXITRIG1 PXI TRIGO RSV GND
8 GND RSV GND RSV RSV
9 = — — — -~
10 — — — — —
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E F A B ab
KoHTakT
CoeaouHutenbs XP4/XJ4 CoeguHntenb XP3/XJ3
1 GAO GND RSV RSV GND
2 ALERTH# GND RSV RSV GND
3 RSV GND SMBDAT SMBCLK GND
4 RSV GND RSV PERST# GND
5 PXI TRIG6 GND 1PETPO 1PETNO GND
6 PXI CLK10 GND 1PETp2 1PETN2 GND
7 PXI TRIGT7 GND 1PETP3 1PETN3 GND
8 PXI LBRG GND 1PETpPS 1PETN5 GND
9 — 1PETp6 1PETN6 GND
10 — — 2PETp0O 2PETn0O GND
lNpodomxeHue mabnuuypr 6.11
Cc D cd E F
KoHTakT
Coeaununtens XP3/XJ3
1 RSV RSV GND RSV RSV
2 PWR OK PS ON# GND LINKCAP PWRBTN#
3 RSVD RSVD GND RSVD RSVD
4 2RefClk+ 2RefClk- GND 1RefClk+ 1RefClk-
5 1PERpO 1PERNO GND 1PETp1 1PETN1
6 1PERp2 1PERN2 GND 1PERp1 1PERN1
7 1PERp3 1PERN3 GND 1PETp4 1PETNn4
8 1PERp5 1PERNS GND 1PERp4 1PERN4
9 1PERp6 1PERNG GND 1PETp7 1PETN7
10 2PERpO 2PERNO GND 1PERp7 1PERN7
lNpodomxeHue mabnuubr 6.11
ef A B ab c
KoHTakT
CoeguHutens XP3/XJ3 CoegnHutens XP2/XJ2
1 GND 2PETp1 2PETn1 GND 2PERp1
2 GND 2PETp3 2PETn3 GND 2PERp3
3 GND 2PETp4 2PETn4 GND 2PERp4
4 GND 2PETp6 2PETn6 GND 2PERp6
5 GND 2PETp7 2PETn7 GND 2PERp7
6 GND 2PETpP9 2PETn9 GND 2PERp9
7 GND 2PETp10 2PETn10 GND 2PERp10
8 GND 2PETp12 2PETn12 GND 2PERp12
9 GND 2PETp13 2PETn13 GND 2PERp13
10 GND 2PETp15 2PETn15 GND 2PERp15
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lMpodomkeHue mabnuus: 6.11

D cd E E ef
KoHTtakr
CoeaunnHutens XP2/XJ2
1 2PERN1 GND 2PETp2 2PETn2 GND
2 2PERN3 GND 2PERp2 2PERnN2 GND
3 2PERN4 GND 2PETpS 2PETn5 GND
4 2PERnNG GND 2PERp5 2PERNS GND
5 2PERN7 GND 2PETp8 2PETn8 GND
6 2PERN9 GND 2PERp8 2PERNS GND
7 2PERN10 GND 2PETp11 2PETn11 GND
8 2PERn12 GND 2PERpM 2PERNM GND
9 2PERN13 GND 2PETp14 2PETn14 GND
10 2PERN15 GND 2PERp14 2PERnN14 GND
OkoH4yaHue mabnuueki 6.71

— CoeguHntenbs XP1/XJ1

G GND

2 12B

E 12B

D GND

C 5B

B 33B

A GND

6.10.3 T’MOpugHbIN nepudrepurHbiin cnot PXI Express
MpaBuno. M6pugHeie nepudepuitHele cnoTel PXI Express gomkHbl MCNONb30BaTbh HAa3HA4YeHWEe KOH-
TakToB, yKa3aHHoe B Tabnuue 6.12.

Tabnuua 6.12 — HasHadeHMe KOHTaKTOB rubpuaHoro neprudepuitHoro criota

z A B c
KoHTakTt
Coepunutens XP4/XJ4

1 GND GA4 GA3 GAZ2
2 GND 5 B(aux) GND SYSEN#
3 GND 12B 12B GND
4 GND GND GND 33B
5 GND PXITRIG3 PXITRIG4 PXI TRIG5
6 GND PXI TRIG2 GND ATNLED
7 GND PXI TRIG1 PXI TRIGO ATNSW#
8 GND RSV GND RSV
9 — — — —
10 — — — —
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D E F A
KonTakT
CoenuHntens XP4/XJ4 CoeanHutens XP3/XJ3
1 GA1 GAO GND PXle CLK100+
2 WAKE# ALERT# GND PRSNT#
3 GND GND GND SIVBDAT
4 3,3B 3,3B GND MPWRGD
5 GND PXI TRIG6 GND 1PETpPO
6 PXI STAR PXI CLK10 GND 1PETp2
7 GND PXI TRIG7 GND 1PETp3
8 PXI LBL6 PXI LBR6 GND 1PETp5
9 —_ — — 1PETp6
10 — — — RSV
lNpodomxeHue mabnuupi 6.12
B ab Cc D
KoHTakt
Coepunutens XP3/XJ3
1 PXle CLK100- GND PXle SYNC100+ PXle SYNC100-
2 PWREN# GND PXle DSTARB+ PXle DSTARB-
3 SMBCLK GND RSV RSV
4 PERST# GND RSV RSV
5 1PETN0O GND 1PERpO 1PERNO
6 1PETN2 GND 1PERp2 1PERN2
7 1PETN3 GND 1PERp3 1PERN3
8 1PETN5 GND 1PERp5 1PERNS
9 1PETN6 GND 1PERp6 1PERNG6
10 RSV GND RSV RSV
lNpodomxeHue mabnuuer 6.12
cd E F ef
KoHTakt
CoepuHutenb XP3/XJ3
1 GND PXle DSTARC+ PXle DSTARC- GND
2 GND PXle DSTARA+ PXle DSTARA- GND
3 GND RSV RSV GND
4 GND 1RefClk+ 1RefClk- GND
5 GND 1PETp1 1PETN1 GND
6 GND 1PERp1 1PERN1 GND
7 GND 1PETp4 1PETn4 GND
8 GND 1PERp4 1PERN4 GND
9 GND 1PETp7 1PETN7 GND
10 GND 1PERp7 1PERN7 GND
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lMpodomkeHue mabnuuys: 6.12

Z A B c
KoHTakTt
CoeaunHutens P1/J1
25 GND 5B REQ64# ENUM#
24 GND AD[1] 5B V(I/O)
23 GND 33B AD[4] ADI[3]
22 GND AD[7] GND 33B
21 GND 3.3B AD[9] ADI[8]
20 GND AD[12] GND V(I/O)
19 GND 3,3B AD[15] AD[14]
18 GND SERR# GND 3.3B
17 GND 3,3B IPMB_SCL IPMB_SDA
16 GND DEVSEL# GND V(I/O)
15 GND 3,3B FRAME# IRDY#
12—14 O6nacTb Kntova
lpodomxeHue mabnuusi 6.12
Z A B Cc
KoHTakT
CoeaguHutens P1/J1
1 GND ADI[18] AD[17] AD[16]
10 GND AD[21] GND 33B
9 GND C/BE[3]# IDSEL AD[23]
8 GND ADI[26] GND V(I/O)
7 GND ADI[30] AD[29] AD[28]
6 GND REQ# GND 33B
5 GND BRSVP1A5 BRSVP1B5 RST#
4 GND IPMB_PWR HEALTHY# V(I/0)
3 GND INTA# INTB# INTC#
2 GND TCK 5B T™MS
1 GND 5B -12B TRST#
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lMpodomkeHue mabnuuys: 6.12

D E F
Kontakrt
CoegnHutens P1/J1
25 33B 5B GND
24 AD[0] ACKB4# GND
23 5B AD[2] GND
22 AD[6] AD[5] GND
21 MG6EN C/BE[O]# GND
20 AD[11] ADI[10] GND
19 GND ADI[13] GND
18 PAR C/BE[1]# GND
17 GND PERR# GND
16 STOP# LOCK# GND
15 BD_SEL# TRDY# GND
12—14 OBnacTs Knoya

OkoH4yaHue mabnuus! 6.12

D E F
KoHTtakT
CoeguHutens P1/J1
11 GND C/BE[2]# GND
10 ADI[20] AD[19] GND
9 GND AD[22] GND
8 ADI[25] AD[24] GND
7 GND AD[27] GND
6 CLK AD[31] GND
5 GND GNT# GND
4 INTP INTS GND
3 5B INTD# GND
2 TDO TDI GND
1 12B 5B GND

6.10.4 Cnot PXI-1

MpaBuno. Cnotbl PXI-1 gomkHbl COOTBETCTBOBATL HA3HAYEHMIO KOHTAKTOR, ONpPedeneHHOMY B COOT-
BETCTBYIOLLMX NonoxeHnax (cm. [4]).

6.10.5 CNnoT CUCTEMHOW CUMHXPOHU3ALUN

MpaBuno. Mogynu cMCTEMHON CUHXPOHW3ALUMUW U CNOTbl CUCTEMHOW CUHXPOHU3ALUK LOMAKHbLl NCNOMb-
30BaTb KOHTaKTbl, ykasaHHble B Tabnuue 6.13.
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Tabnuua 6.13 — KoHTakTbl criota/Mogyna CUHXpoHU3auum cuctemesl PXI Express

Z A B c
KoHTakT
CoeguHuTenb XP4/XJ4

1 GND GA4 GA3 GA2

2 GND 5 B(aux) GND SYSEN#

3 GND 12B 12B GND

4 GND GND GND 33B

5 GND PXI_TRIG3 PXI_TRIG4 PXI_TRIG5

6 GND PXI_TRIG2 GND ATNLED

7 GND PXI_TRIG1 PXI_TRIGO ATNSW#

8 GND PXle_SYNC_CTRL GND RSV

9 s — s e

10 — — — —

lMpodomxerue mabnuusr 6.13
D E E A
KoHTakT
CoeguHntens XP4/XJ4 CoeannHutens XP3/XJ3

1 GA1 GAO GND PXle_CLK100+

2 WAKE# ALERT# GND PRSNT#*

3 GND GND GND SM BDAT

4 3,3B 3,3B GND MPWRGD*

5 GND PXI_TRIG6 GND 1PETp0O

6 PXI_CLK10_IN PXI_CLK10 GND 1PETp2

7 GND PXI_TRIG7 GND 1PETp3

8 PXI_LBL6 PXI_LBR6 GND 1PETp5

9 — — - 1PETp6

10 — — — RSV

lpodormxerHue mabnuuei 6.13
KonTakT B ab C D
Coepunutens XP3/XJ3

1 PXle_CLK100- GND PXle_SYNC100+ PXle_SYNC100-

2 PWREN#* GND PXle_DSTARB+ PXle_DSTARB-

3 SM BCLK GND RSV RSV

4 PERST# GND RSV RSV

5 1PETNO GND 1PERpO 1PERNO

6 1PETN2 GND 1PERp2 1PERN2

7 1PETN3 GND 1PERp3 1PERN3

8 1PETNn5 GND 1PERp5 1PERnN5

9 1PETN6 GND 1PERp6 1PERN6

10 RSV GND RSV RSV
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lMpodomkeHue mabnuysi 6.13
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KoHTakT

cd

ef

CoenuHutenb XP3/XJ3
1 GND PXle_DSTARC+ PXle_DSTARC- GND
2 GND PXle_DSTARA+ PXle_DSTARA- GND
3 GND RSV RSV GND
4 GND 1RefClk+ 1RefClk- GND
5 GND 1PETp1 1PETN1 GND
6 GND 1PERp1 1PERN1 GND
7 GND 1PETp4 1PETn4 GND
8 GND 1PERp4 1PERN4 GND
9 GND 1PETpR7 1PETN7 GND
10 GND 1PERp7 1PERN7 GND
lNpodomxerue mabnuupi 6.13
A B ab c
KoHTakT
CoenunHuTtens TP2/TJ2
1 PXle_DSTARCO+ PXle_DSTARCO- GND PXle_DSTARCS8+
2 PXle_DSTARAO+ PXle_DSTARAO- GND PXle_DSTARCY9+
3 PXle_DSTARBO+ PXle_DSTARBO- GND PXle_DSTARC1+
4 PXle_DSTARB1+ PXle_DSTARB1- GND PXI_STARO
5 PXle_DSTARA1+ PXle_DSTARA1- GND PXI_STAR2
6 PXle_DSTARC2+ PXle_DSTARC2- GND PXI_STAR4
7 PXle_DSTARB2+ PXle_DSTARB2- GND PXI_STAR6
8 PXle_DSTARAZ2+ PXle_DSTARAZ- GND PXI_STARS
9 PXle_DSTARC3+ PXle_DSTARC3- GND PXI_STAR10
10 PXle_DSTARB3+ PXle_DSTARBS3- GND PXle_DSTARC16+
lNpodomxerHue mabnuupi 6.13
D cd E F
KoHTtakT
CoegnnHutens TP2/TJ2
1 PXle_DSTARCS- GND PXle_DSTARB8+ PXle_DSTARBS-
2 PXle_DSTARC9- GND PXle_DSTARA8+ PXle_DSTARAS-
3 PXle_DSTARC1- GND PXle_DSTARA9+ PXle_DSTARAS-
4 PXI_STAR1 GND PXle_DSTARB9+ PXle_DSTARB9-
5 PXI_STAR3 GND PXle_DSTARC10+ PXle_DSTARC10-
6 PXI_STAR5 GND PXle_DSTARA10+ PXle_DSTARA10-
7 PXI_STAR7 GND PXle_DSTARB10+ PXle_DSTARB10-
8 PXI_STAR9 GND PXle_DSTARC11+ PXle_DSTARC11-
9 PXI_STAR1M1 GND PXle_DSTARA11+ PXle_DSTARA11-
10 PXle_DSTARC16- GND PXle_DSTARB11+ PXle_DSTARB11-
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lMpodomkeHue mabnuysi 6.13

KoHTakTt ef A B ab
CoenuHutens TP2/TJ2 CoeanHutens TP1/TJ1
1 GND PXle_DSTARA3+ PXle_DSTARA3- GND
2 GND PXle_DSTARC4+ PXle_DSTARC4- GND
3 GND PXle_DSTARB4+ PXle_DSTARB4- GND
4 GND PXle_DSTARA4+ PXle_DSTARA4- GND
5 GND PXle_DSTARCS5+ PXle_DSTARCS- GND
6 GND PXle_DSTARBS+ PXle_DSTARBS- GND
7 GND PXle_DSTARAS5+ PXle_DSTARAS- GND
8 GND PXle_DSTARCG+ PXle_DSTARCBG- GND
9 GND PXle_DSTARB6+ PXle_DSTARBG- GND
10 GND PXle_DSTARAG+ PXle_DSTARAB- GND
lMpodomkxeHue mabnuysl 6.13
C D cd E
KoHTakTt
CoegmHutens TP1/TJ1
1 PXle_DSTARCT7+ PXle_DSTARCT- GND PXle_DSTARC12+
2 PXI_STAR12 PXI_STAR13 GND PXle_DSTARA12+
3 PXle_DSTARA16+ PXle_DSTARA16- GND PXle_DSTARB12+
4 PXle_DSTARB7+ PXle_DSTARB7- GND PXle_DSTARC13+
5 PXI_STAR14 PXI_STAR15 GND PXle_DSTARA13+
6 PXle_DSTARB16+ PXle_DSTARB16- GND PXle_DSTARB13+
7 PXle_DSTARAT7+ PXle_DSTARA7- GND PXle_DSTARC14+
8 PXI_STAR16 RSV GND PXle_DSTARA14+
9 PXle_DSTARC15+ PXle_DSTARC15- GND PXle_DSTARB14+
10 PXle_DSTARB15+ PXe_DSTARB15- GND PXle DSTARA15+

OkoHyaHue mabnuust 6.13

KoHTakT

CoeaunnHutens TP1/TJ1

1 PXle_DSTARC12- GND
2 PXle_DSTARA12- GND
3 PXle_DSTARB12- GND
4 PXle_DSTARC13- GND
5 PXle_DSTARA13- GND
6 PXle_DSTARB13- GND
7 PXle_DSTARC14- GND
8 PXle_DSTARA14- GND
9 PXle_DSTARB14- GND
10 PXle_DSTARA15- GND
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6.10.6 HasHa4yeHne KoHTaKTOB coeguHuTena XP8/XJ8

B 6.9.1 npusegeHbl NpaBuna ansa cnotoe 6U ¢ nogaepxkon yctaHoBku mogynen 3U. B gaHHowm pas-
nene npueegeHo nogpobHoe onucaHMe HasHavYeHWs KOHTakToB Ansa coeguHutens XP8 eHM ana cnotos 6U
PXI Express 6e3 nogaep»xku yctaHoBkM mogynein 3U. B Hem Takxke ykasbiBaeTCH COOTBETCTBYHOLLMIA AoNon-
HUTENbHBIA CoOeAMHUTENb, KOTOPLIA MOXET DbITh pasmelleH B no3nuun XJ8 Ha nepudepuiHbIX U CUCTEMHbIX
mMoaoynax cuHxpoHusaumm 6U PXI Express. OToT gononHuteneHblid coeamHuTens eHM npegHasHadeH ans
[OMNOMHUTENBHOIO NUTaHWA.

MpaBuno. MNMepudepuniiHblie, TMOpPUAHbBIE N CUCTEMHbIE CIOTbl CUHXPoHU3aUun 6U PX| Express, a Takxe
nepugepuinHele U cUCTEMHBIE MOOYNKM CUHXpoHM3auun PXI Express 6U gomkHbl UCNONB30BaTk Ha3HavyeHue
KOHTaKTOB, KaK 3T0 yKka3aHo B Tabnuue 6.14.

Tabnuua 6.14 — HasHa4yeHue koHTakToB XP8/XJ8

Z A B C D E F
KoHTtakT
CoeaunnTens XP8/XJ8
1 GND RSV RSV RSV RSV RSV GND
2 GND 5 B(aux) GND RSV RSV RSV GND
3 GND 12B 12B GND GND GND GND
4 GND GND GND 3,3B 3,3B 33B GND
5 GND RSV RSV RSV GND RSV GND
6 GND RSV GND RSV RSV RSV GND
¥ GND RSV RSV RSV GND RSV GND
8 GND RSV GND RSV RSV RSV GND

3amevanue. HasHauyeHune koHTakToB XP8 ncnonb3yeTcs TONbKO B TOM crnyyae, ecrnv nepvdepuinHbIi
cnoT, rubpuaHbIA CNoT UNK CNoT CUCTEMHOM cUMHXpoHu3aunm PXI| Express 6U He nogaepxuBaeT yCTaHOBKY
mogynen 3U. Cnotel 6U PX| Express ¢ nogaepsxko yctaHoBKM mogynei 3U nogknoyvatoT curHansel 1 cnegytot
Ha3Ha4YeHWO KOHTaKTOB A8 BEPXHUX N HMXHMX cnotoB 3U B cooTBeTCTBMKM € TUNom criotoB 3U, peanv3oBaH-
Hbix B crioTe 6U (cuctemHbli, rubpuaHbiin, nepudepuinHelid PX| Express, PXI-1 unv cnoT cucTeMHOM CHHXpO-
HU3auum).

6.11 NMutaHwne

TpeboBanus K nuTaHuio Ona waccu n moaynen PX| Express BkntodawT Bce TpeboeaHus (cm. [1]), a
Takxke JONOMHWTENbBHBIE MPaBuna, ycTaHaBnMBallme MYMHMMansHele TpeboBaHua K nuTaHuio, obecneynea-
€MOMY Liaccu. 3TU OONONHUTENbHbIE NPaBUNA yny4llawT B3aMMOAENCTBME MeXay MoaoynsaMmu u waccu. Bee
yKasaHHble MMHMMarnbHbEIE XapaKTepUCTUKM TOKa U MOLLHOCTU OTHOCATCA K Wwaccu. Bee ykasaHHble xapakTte-
PUCTUKN MaKCUMAanbHOIO TOKa U MOLLHOCTM OTHOCATCS K MOOYMSIM.

6.11.1 TpeboBaHuA kK nutaHuto ot CompactPCl Express

Mpaewuno. Waccu u mogynun PXI Express gomkHbl COOTBETCTBOBATL BCEM NpaBWiam, kacarLwmnmcs nu-
TaHua (cM. [1]). 3T NpaBuna BKNOYAKT, HO HE OrPaHUYNBAKOTCH CNEeayoLWMUM:

- HANpPSXKeHUS WWH NUTaHKUSA,;

- cTabunuaauns HanpPSHKeHNA NUTaHWR;

- Nynbcayumsa u Wym;

- pa3sBfa3ka NUTaHWs Kpocc-nnaThl;

- CUHXPOHU3aUMA WWHbI MUTAHUS;

- CUrHambl NoAaqYn NMUTaHWS K CUCTEeMHOMY MOZYII0 U OT Hero M COOTBETCTBYHOLWME UM TpeboBaHusa K
O4YepeaHOCTH Bbl4aqyu CUrHanoB.

6.11.2 TpeboBaHNA K WIAcCH

MuHumManbHble TpeboBaHWMA K UCTOMHUKY MUTAHWUSA yKasaHbl Ans Toro, 4Tobbl pazpaboTtymnku mogynen
CMOTTM MPOEKTMPOBaTh MOAYNK, 3Has, YTo oHM ByayT paboTtath B mobom waccn PX| Express He3aBuCKMMO OT
KonuyecTsBa crnotoB unu cdopm-akropa.

6.11.2.1 MuHuManeHbIR TpebyeMmblii MOCTOSAHHBIA TOK WaccK

Mpaeuno. Ncto4Hnk nutaHua B waccu PX| Express gomkeH obecnevrBaTte Tpebyemoe KONMYecTBO No-
CTOSIHHOrO TOKa M oBLLE MOLLHOCTU Ha CNOT, Kak 370 ykasaHo B Tabnuue 6.15.

71

GostExpert.ru
https://GostExpert.ru/gost/gost-71289-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68403
https://gostexpert.ru/gost/gost-71289-2024?utm_source=pdf&utm_medium=68403&utm_term=page

FOCT P 71289—2024

Tabnuua 6.15 — MUHMManNbHLIA NOCTOSIHHLIA TOK Wacck PXI Express

5B 3,3B +12B -12B | 5B(aux) | CYMMapHas | noeanns
MOLUHOCTb

CnoT cucTeMHOro KoHTponnepa
Cc ABymsa wnu BGonee cnotamu 9A 9A 1A — 1A 140 Bt 1,2
paclupeHnsa
CnoT cUCTEMHOro KOHTponnepa 5 A 6A 4A L 1A 60 BT ’
C OOHWUM CMOTOM paclUMpeHus
CnoT cUCTEMHOro KOHTponnepa 1A 3A 2 A o 1A 30 BT y
6e3 CroToB paclUUpeHns
MepudepuidHslia cnot
PXI| Express/cuctemHas CMHXpO- - 3A 2A o 0A 30 BT 1.3
HU3auus
Cnort
MmbpuaHeI cnoT 2A 3A 2A 0,25 A 0A 30 Bt 1,3, 4
MepudepuiiHsblin cnot PXI-1 2A 2A 0,5A 0,25 A — 25,6 BT 1

MpumeyvaHwna

1 Waceun PXI Express gormkHo obecnevynBath, No MeHbLUEN Mepe, MAHUManbHbIE TOKM Ha Kaaon 13 wuH. Wac-
cu PXI Express gomkHo obecneuvBate MUHUMAMbHYHO OBLLYI0 MOWHOCTL, YKa3aHHyio B KOMoHke « CyMMapHas MoLl-
HOCTbY», AN KaKOoro crnota. 3ta cymmapHas (obLas) MoLWwHOCTL MoxeT ObiTh pacnpegeneHa npom3sBonbHO Mo BCEM
OOCTYMHBIM WWMHAM ONS croTa, 0cTaBasch MpU 3TOM HUXKE 3a0aHHbIX MUHUMAanbHbIX TOKOB, Tpebyembix AnA Kaxaon
LUWHBI.

2 OT1 waccu PXI| Express TpebyeTtcs obecneyeHne cyMMapHOA MOLLHOCTU He MeHee 61,5 BT no wuHam 3,3 B u
5 B ana cnoTa cMCTEMHOTO KOHTponnepa ¢ AByMs unv Bonee cnotTaMmu paclunpeHuns.

3 [ing Bcex nepudepuiiHbix moagyner PX| Express gomkHo bbITe goctynHo 0,5 A nutanua 5 B(aux).

4 [mBpuaHbld cnoT gomxkeH obecneynBaTb OSIMTENbHLIA TOK, HeoBXxoauMblA ONs nepudeprinHoro mogyns
PXI Express unu nepudepuintHoro moaynsa PXI-1 (He ona o6onx ogHOBPEMEHHO).

3amevaHue. MUHUMAaNbHbBIA TOK ONS KaX40W LWWHBI HanpseHus, obecnednBaemMbii MCTOMHUKOM NUTa-
Husa B wacck PXI Express ¢ X nepudepuitHeiMn cnotamu PXI Express, Y rubpuaHbiMm cnotamn 1 Z nepude-
puiHbIMK cnoTamu PXI-1, moxeT ObITh onpegeneH No cnegyroLw M opMmynam:

+12B: 11TA+(X+Y)-2A+Z-05A;

33B: 9A+(X+Y)-3A+Z-2A;

5B: 9A+(Y+Z) 2A;

-12B: (Y+2Z2) 0,25A;

5 B(aux): 1,5 A, ecnu (X +Y) > 0; uHaue 1 A.

[ns waccu ¢ BOCbMbIO CMOTAMU € OAHWUM CMOTOM CUCTEMHOW CUHXpoHM3auuu PX| Express, gByma ru-
BpuaoHbIMK cnoTamu K YeTblpbMsa cnotamu PXI-1 MUHMManbHBIA TOK AN Ka)XO0W LWWHBI HanpsKeHua ans
BCErO Llaccu onpefensercsa crneaylowmnm obpasom:

+12B: 11TA+(1+2)-2A+4-05A=1MA+BA+2A=19A;

33B: 9A+(1+2)-3A+4-2A=9A+9A+8A=26A;

5B: 9A+(2+4)-2A=9A+12A=21A;

-12B: (2+4)-025A=15A;

5 B(aux): 1,5 A.

[Ons waceu ¢ 14 cnotamu ¢ OOHWM CNOTOM CUCTEMHOW cuHxpoHusauum PXI Express, asymsa nepude-
puiiHbIMK crioTamu PX| Express, WwWecTbi rMbpuaHbIMK CroTaMu U YeTbipbMs criotamn PXI-1 MUHUManbHbIN
TOK ANs KaXKOO0N LWWHbI HAaNpshkeHWsl ANsA BCEro Waccy onpeaenseTcs cneaywwmm obpasom:

+12B: 1MA+(3+6)-2A+4 -05A=11A+18A+2A=31A;

33B: 9A+(3+6)-3A+4-2A=9A+27TA+8A=44A;

5B: 9A+(6+4)-2A=9A+20A=29A;

-12B: (6+4)-025A=25A;

5 B(aux): 1,5 A.
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3amevyaHue. MyHMManbHas MOLWHOCTb, obecnevynBaemasn NCTOMHUMKOM NMUTaHusa B waccu PXI Express
¢ X nepucepuitibimn crniotamu PXI Express, Y rubpuaHsimmu cnotamu n Z cnotamu PXI-1, moxeT 6biTb onpe-
[eneHa no cneayrouwen dpopmyne
140BT+ (X +Y)-30BT+Z-256BT1

Paspewenue. llaccn PXI Express moxet obecne4ynTb OONONHUTENBHbLIA TOK cBeEpX Tpebyemoro B
Tabnuue 6.15.

3amevaHue. Kaxpgoe nokonenHwe npoueccopoB TpebyeT Gonbluen MOLWHOCTM, YEM npedbiayliee.
O6ecnevyeHne JOCTATOYHOIO NMUTAHUA W OXNax4eHWsl CUCTEMHOIO CNoTa LWaccyu MOXET pacluMpuTe obnactb
npvMeHeHus NpodykTa B byayuiem.

Mpaeuno. UWaccu PXI Express gomkHO UMeTb OOKYMEHTarnbHO NOATBEPXKOEHHYIO U AOCTYMNHYIO NS KO-
HE4YHbIX NOoMb30BaTenen BO3MOXHOCTb BblAaqM NOCTOSAHHOMO TOKa Ha KaXaYH LWWHY NUTaHWs.

Mpaeuno. Kpocc-nnata waccu PX| Express 1 coegMHUTENn OOMKHbI BbiTb cNOCOBHLIMK NepedaBaTth
BEMWYMHY TOKA, YKasaHHyto B Tabnuue 6.16, B kaxablii CNOT OQHOBPEMEHHO Ha BCEX LUMHAX MUTaHuS.

MpaBuno. Kpocc-nnarta v coeanHUTENY J0MKHblI ObiTh CNOCODHBIMU NPUHUMATE TaKoe Konu4ecTBo 0b-
paTHOro ToKa, KOTOpOe OHU CNOCODHLI BblAABRATh.

Tabnuuya 6.16 — lMNocToAHHLIA TOK kpocc-nnaTtel PXI Express

| 5B | V(1/0) | 33B | +12B | -12B |58(aux)| MpumesaHus

Cnot cuctemHoro koHTponnepa PX| Express 15A 0A 15 A 30A 0A 1A 1
MepudepuitHblia cnot PXI Express 3U 0A 0A 9A 6 A 0A 1A 2
MepudepuiiHsin cnot PXI Express 6U 0A 0A 18 A 6 A 0A 2A 2
MmbpugHen cnot 3U 6 A 5A 9A 6 A 1A TA 2
MmbpuaHeI cnot 6U 6 A 5A 18 A 6 A 1A 2A 2
MepudepuiiHblin cnot PXI-1 6 A 1A 6 A 1A 1A 0A 2

MpumeyvaHuna

1 MakcumanbHbIA cymmapHeld Tok oT 12 B, 3,3 B n 5 B B cnote cuctemHoro koHtponnepa PX| Express cocTtas-
ngaet 45 A.

2 OnuTenbHblA TOK ANg nepudepuiHbiX U ruBpuaHbLIX CNOTOB NpeBbillaeT 3HavYeHWe, paspelleHHoe nono-
wenuamu [1]. 310 0bycnoBneHo OBWKMPHBIMK MCCNEAOBaHNAMW, O0Ka3blBAIOWMMKY, HYTO BMOSIHE BO3MOXHO Mogdep-
xuBatb 3 A/koHTakt Ha wuHax 3,3 B n 12 B coegmHuTtens eHM B waccu PX| Express. MNocTtaBlwmky mogynen v waccu
No-NPeXXHEMY AOMKHbI MN03ab0TUTECA O BO3MOXKHOCTM NOAAEPKKM TAaKOro TOKa, MpW 3TOM 00ecnevymBas 3HauynTENbHbINA
3anac no TeMnepatype KoHTaKToB coepuHuTens 125 °C. 3To nogpazyMeBaeT yaaneHue UCTOYHUKOB Temnna oT coeau-
HuTenen eHM 1 TecTMpoBaHWe KOHTaKTOB Ha Harpes.

6.11.2.2 TexHn4ecKkue xapakTepucTUK1 Bnoka nMTaHus Waccyu Manon MOLWHOCTH

LLlaccw, npegHasHadeHHoe OANns NnopTaTUBHOMO NPMMEHEHMS UM MMeEtoLLee BXo4 NMTaHWA OT MCTOYHMKA
NMOCTOAHHOIO TOKa, MOXeT ObiTb OrpaHU4eHO BENUYUHOW 3apsana akkyMyrnsaTopHOW Batapen m BpeMeHeM
paboTbl. 3TO MOXET cAenaTh BbiNONHeHWe TpeboBaHMi K MMHMMAaIbHOW MOLWHOCTY, NepeYncneHHblx B Tabnu-
ue 6.15, HeuenecoobpaszHbiM, HO TpeboBaHNA K MUHUMANbHON MOLLHOCTI ANA 3TOrO Krnacca LWaccu Bce paBHO
BaXHbl NS COBMECTUMOCTU € MOAyNaMU. MUHMManksHble TpeBoBaHUA K MATAHUKO AN LWACCHU C HU3KUM 3Hep-
ronoTpebneHnem yctaHoBMneHbl TakuMm obpasom, 4Tobbl B Wwiaccy mor pabotaTb Kak MUHWMYM OOWH CUCTEMHbINA
monyne PX| Express, He TpebyoLwwnii CNoToB pacluMpeHns, n Asa nepudepuiHbix moayns PX| Express, Heaa-
BUCMMO OT pasmepa waccu 3U/6U unn konudecTsa AOCTYMHbLIX CNOTOB.

PazpeweHue. lllaccu PX| Express ¢ HU3KUM 3HepronoTpebneHnemM MoxXeT obecneunBaTb MeEHbLUYH
MOLLHOCTL, YeM TpebyeTcs B Tabnuue 6.15.

MpaBwuno. lWaccu PX| Express manoi MOLHOCTW C MOLLHOCTEK MeHbLUEeR, YeM TpebyeTca B Tabnu-
ue 6.15, gpomkHo obecne4ynBaTb MUHUMAaIbHbIA BbIXOLHON TOK, HEOBXOAMMBIA ONA CMCTEMHOIO MOoAyns
PXI Express, ona KOTOPOro He TpebylTcsa CnoThl pacllMpeHus, U Nudbix AByX nepudepuinHbiX CroTOB
(PXI Express, rmubpugHbix unu PXI-1), koTopble HAXOO4ATCA B LLACCH.

MpaBuno. LLaccu PX| Express ¢ MeHbLUE MOLLHOCTLI, YeM TpebyeTca B Tabnuue 6.15 1 oTBevawLyme
TpeboBaHUAM K NUTaHUK Ans waccu PX| Express ¢ HU3KUM 3HepronoTpedbneHrem, OOMKHbI CoAepXaTb OT-
yeTnuBo BUAUMBLIA TekcT «LOW POWER» (Manas MoLLHOCTL) C BLICOTOM CUMBOIOB HE MeHee 4 MM Ha nepea-
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HEW 4YacTW LWaccK, KaK nokasaHo Ha pUCyHKe 612, I/1306pa>1<9Hme norotuna Moxet bbiTb nony4yeHo y anbAHca

" LOW POWER

PucyHok 6.12 — OBsasaTtenbHas MapkMpOBKa LWACCK C HU3KUM 3HepronoTpebneHuem (Manoi MOLLHOCTHM)

6.11.3 TpeboBaHuA kK Mogyno

Llenbto gaHHoro pasgena siBnsieTcsl npefocTaBreHne npaBui U pekoMeHZauuin no B3auMoOenCTBUI
Mex Oy cUCTeMHbIM KoHTponnepom PXI Express n nepndepuinHbIMU MOLYTAMU.

6.11.3.1 MakcumanbHbIA NOCTOSHHLIN TOK, NOTPebnsieMbld Moaynem

PaspeweHue. CucteMHbln koHTponnep PXI| Express nnun nepudepuiiHblii Mogynbs MOryT noTpebnatb
Bonblue nocTosiHHOTO ToKa, Yem TpebyeTcs oT waccu B Tabnuue 6.15.

MpaBuno. CuctemHbin koHTponnep PXI| Express unu nepudepuiiHoe YCTPOWNCTBO HE OOIMKHEI HEMnpe-
pbIBHO NOTPebNATL BoMnbLUE NOCTOAHHOMO TOKA OT LWUWH NMUTaHUA CroTa, YeM yKasaHo B Tabnuue 6.16.

MpaBuno. [ins cuctemHoro koHTponnepa PX| Express unu nepudpepuintHoro Moayna HeobxogmMmo ansi
KOHEYHOro Monb30BaTens ykasaTb TpeboBaHWA K MakcUmarnbHOMY 3Ha4YeHW HenpepbiBHO noTpebnaemoro
NOCTOSAHHOTO TOKa.

6.12 3azemneHue waccu

3aszemneHune waccu HEOGXO,D,MMO BbIMOMNHATE B COOTBETCTBUKM C NONOXEHUAMMN [4]

7 HopmaTuBHbIe TpeboBaHUA

Cneaywowme ctaHpgapTel obecnevynBaloT egMHCTBO paboyMx XapakTeEPUCTUK W MeXOYHapOoAHYHo
B3aMMO3aMeHAeMOoCTb cucTeMm 1 mogynein PXIl. Bea nHdopmaumsa o coOTBETCTBMM HOpMaTuBHbBIM TpeboBa-
HUMAM JOMmKHa BbiTb YETKO 3aJ0KyMeHTUpoBaHa AnsA nonb3oBartens. [JomkHbl NPUMEHATHCA BbIMYLLEHHbIE
BNOCNeACTBUX CTaHOapThbl UK NOMNPaBKW K 3TUM CTaHZgapTam.

7.1 TpeboBaHUA K INeKTpOMarHuTHol coBmecTumocTn (3MC)

MpaBwuno. VicnbiTaHnsa OMmKHbI BEIMONHATLECA AN Bcex Mmogdynewn v waccu PXI Express nubo narotosu-
Tenem, nubo akkpeauToBaHHON nabopartopuen B cootBeTcTBMM ¢ TOCT P M3K 61326-1 ¢ goKyMeHTanbHbIM
noaTBePKOEeHMEM COOTBETCTBUIS.

7.2 TpeboBaHusA no anekTpobezonacHocTU

MpaBuno. McnbiTawna Ha ©e30nacHOCTb OOSKHblI BbIMOMHATLCA ANS BCEX MOAynew W wac-
cu PXI Express nubo wusrotoButenem, nubo akkpeguToBaHHOW nabopaTopueid B COOTBETCTBUU C
OCT IEC 61010-1 ¢ pokymeHTanbHbIM NOATBEPXKOEHWEM COOTBETCTBUA. YcTponcTBa ©ezonacHoro
CBEPXHN3KOro HaNpsikeHusa He TpebyloT ouumManbHbIX NCNbITAHURA.

7.3 JononHuTenbHble TpeboBaHUA K WWAcCH

MpaBuno. Waccu PXI| Express Oo/MKHO COOTBETCTBOBaThb TpeboBaHMAM Mo anekTpobe3onacHoCTH.
3aneneHus nponssoguTens o cobnogeHnn TpeboBaHuin 6e3onacHOCT He4OoCTaTO4HLlI D@3 CoOTBETCTBYIOLLe-
ro NoATBEpXAarLero ceptudgukara.

Mpaeuno. MNpoussogutenu waccu PXI Express unu akkpeauToBaHHasa nabopaTtopus AOMKHbI NPOBO-
OuTk ucnelitaHusa cooteetcTeus AMC ansa oblienocTynHoro koHTponnepa. [ns Takmx UcnbITaHWA 4OCTATOYHO
00bIYHOI CKOopOCTU Npoueccopa. [NonHas cuctema KOHTponnepa, BKYas XeCTKUA OUCK, UCKOBOAbI U Nepu-
hepurHble MOPTLI, NOCTaBNseMble BMECTe C KOHTPOINEPOM, UCMLITHIBAOTCS C TUNOBLIMW MepudepuinHbLIMK
yCcTporcTBamMu. 3anonHeHne oCTaBLIMXCS CIIOTOB, eCnv TakoBble MMeHTCs, He TpebyeTcs.

8 CooTBeTCcTBME TPeOOBaHMAM nporpammHoro obecnedeHusa PXI Express

Mpaeuno. Mogynu, waccu u cuctemsl PX| Express Jon¥Hbl COOTBETCTBOBAThL NpaBunam, onpegerneH-
HbIM B NOMNoX)eHusax [3].
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