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BBeaeHue

Hacrtosilmin ctangapt pazpaboTaH Ha OCHOBE MexayHapoaHoro JokyMeHTa «AXle-1. TexHuueckue Tpe-
GoeaHus k GasoBoii apxutekType» («AXle-1: Base Architecture Specification, Revision 3»), paspaGotanHoro
KOMNaHWAMU MexayHapoaHoro koHcopuuyma AXle. B HacTosiLeM craHzapre npusefeHa Hymepauusa pas-
[1ENOB, NPaBUI, paspeLUeHnin U PEKOMEHAaUMin, COOTBETCTBYIOLLAA HyMEpaLMn MexayHapoaHoOro A0KYMEHTa
AXle-1.

Hacrosilunit ctangapt ycraHasnueaeT TpeboBaHus kK paspaboTke nporpaMmmMHO-annapaTHbIX CPEACTB Ha
OCHOBE apxuTekTypbl AXle.

Hacrosiluii ctaHgapT coaepXut TpebGoBaHuUs U paspeLLeHnsi, KOTopble HeoBxoammo cobnoaatb npu
NpOeKTMpOBaHMK Wwaccu AXle u MHCTPpYMEHTanNbHbIX MOAYNEN, a Takke YCTaHaBMMBAET Npasuria u nopsaok ux
MEXaHUYECKOro, SMEKTPUYECKOrO M NOrMYEeCcKoro B3aMMoaeNCTBUA B paMKkax cuctemol AXle.

Basoeasi apxutekTypa AXle onpegensieT paclumMpsaemMyto nnatchopmMy ANs CO34aHMA YCTPOMCTB 00LLero
HasHa4YeHUsi MOAYNbHOM KOHTPONbLHO-U3MeputenbHoi annapatypbl (KUA). Apxutektypa AXle Hacneayet nyy-
Lwue YyepTbl Honee paHHUX NNaTtopm NOCTPOEHUA MOAYIbHbLIX CUCTEM B OTKPbITbIX cTaHaapTtax VXIbus, PXI
n LXI. Tak xe kak VXlbus n PXI, apxutektypa AXle ocHOBaHa Ha nonynspHOW MOAYINbHOW BblMUCTIUTENBLHOW
nnartcopme ¢ gobaBneHneM yHKLUMOHANBHOCTU, HEOBX0AMMON paspaboTymkam u nonb3osarensm KUA. Ba-
30BoW nnarcgopmon ana apxutektypbl AXle asnsaetca nnatdopma AdvancedTCA (ATCA) — oTkpbITas apxu-
TEKTYpa NOCTPOEHUS MOAYIbHbIX BbIMUCIUTENBHbIX YCTPOWCTB, OPUEHTMPOBAHHASA Ha CO3AaHue UHpaCTpyk-
TYpPbl KOMMYHUKALMOHHBLIX cUCTEM. ApxuTekTypa ATCA cogepuT CBOA NpaBui U NOMOKEHUM, KacaloLmUxXca
CUCTEM pacnpeneneHus NUTaHus, ynpaeneHuss KOMNOHEHTaMKU CUCTEMbI, B3aMMOAENCTBUSA NO MHTepdercam
Ethernet n PCle mexay mogynsmu n apyroro doyHkumMoHana. baszosas apxutektypa AXle umeeT AONONHUTESNb-
Hble BO3MOXHOCTW MO CPaABHEHMIO C apxuTekTypoi ATCA, KOTOpble NO3BONSIOT 00EeCNeYnTb CUHXPOHM3ALMIO
no YacToTe, 60NbLLOK BbIGOP TPUITEPHbIX CUrHAMNOB AMNA 3anycka NPOLECCOB 1 OPraHN3aLmio NOTOKOB AaHHbIX
MeXay MOAYINSAMM, UTO KparHe BaXKHO NpW peanu3auun BbICOKONPON3BOAUTENbHbIX KOHTPONbHO-U3MEpPUTENb-
HbIX CUCTEM.

HacToawuit ctaHgapt onpeaensieT Habop MEXaHUYECKUX, ANEKTPUYECKMX K NIOrMYeckux UHTepdencos
Mexay MOAYNnsAMM U Laccu. TUNUYHbIE Wwaccu U moaynb AXle npeactaBneHbl HA pUCyHke 1, ynpoLueHHas
cxeMa Laccu — Ha pucyHke 2. Mogynu AXle yctaHaBnMBalOT B CrOTbl (PPOHTANBHOrO HOCUTENS MoAYyNnen
LUaccK U MoAkmo4aloT K pasbemam kpocc-nnatbl. Kpocc-nnata obecneynsaeT TPacCUPOBKY Lenel nuTaHus
W CUrHaroB CUCTEMHOrO ynpaBneHUs K UHCTPYMEHTanbHbLIM MOAYMAM, @ Takke CUrHanoB AaHHbIX, 4acToT U
TPUITEPHbIX CUrHANOB MEXAY MHCTPYMEHTAalIbHbIMU MOAYNAMU. MeHemxep Laccu ABNSAETCA BblAENEHHbIM
KOHTPOMNEPOM YNpaBneHUs CUCTEMOW, KOTOPbIA OTCMNEXUBAET UCNPABHOCTbL MOACUCTEM LLACCU U MOAYNeW,
yNpaBnsAeT CUCTEMON OXIKAEHUA M NOCNEAOBATENBHOCTLIO BKIIOYEHUA NUTaHuA waccu. B moaynax moryT
ObITb peanuaoBaHbl NoGbIe YHKLUK, HEOGX0AMMbIE ANA NPOBEAEHUS TECTUPOBAHUA/M3MEPEHUI, HANPUMED:
U3MEpEeHne 1 aHanua curHanos, popMupoBaHne CUrHanoB, BBOA/BbIBOA LM(PPOBLIX CUTHANOB, OpraHu3auus
MOTOKOB AAHHbIX, KOMNBIOTEPHBIE BbIMUCIIEHUS U MHOTOE ApPYroe.

BHeLUHWII BBOA-BLIBOA aHANOroBon 1 LMpoBoi MHpopmauumn B cuctemax AXle-1 ocywiecrsnsaercs ye-
pes CoeauHUTENM, pacnonoXeHHble Ha OPOHTarbHLIX NMUEBLIX NaHenax moaynen AXle.

Kpocc-nnata AXle nogagepxuvBaeT aBa ctaHaapta UHTepdencoB NOCneaoBaTeNbHOW nepeaavn aas-
HbIX — LAN u PCle. Oba uHtepderica nogxoant Ana ynpasneHna MoaynemM u nepeaaydu AaHHbiX U3MEPEHUi.
BonblmHcTBO Mogynen AXle noaaepXKUBalOT OAWH U3 3TUX MHTEP(PECOoB, NpUYeM HEKOTOPLIE U3 HUX MOTYT
noaaepxmearb oba nHTepdenca.

WuTtepderic LAN nyywe BCEro noaxoaut AN UHTENNEKTYanbHbIX MOAYNEN, NOAAEPXMBAIOLLIMX
nporpamMmHble UHTEP(ERChl BbICOKOYPOBHEBLIX KOMaHA. MoaoGHbie Mmoaynu AXle, NOAKMNIOYEHHbIE NO
uHtepdency LAN, gomkHbl yaosneteopatb Tpebosanuam cranaaprta LXI oTHocutenbHO npotokona 06-
MeHa n yaobcTBa ucnonb3oBaHus nporpammMmHoro obecneyenus (MO) B COOTBETCTBUU CO CTAHAAPTOM
AXle-2.

UuTtepdenc PCle nyywe BCero noaxoauT AnS peanu3auun B MEHEe UHTENNEKTyanbHbIX MOAYNSX, KO-
TOPbI€ YNPAaBAATCA PErMCTPOBLIMU KOMAHAAMM HU3KOTO yPOBHS. Takue moaynu PCle pabortalor kak ycTpon-
CTBa pacLUMpPEHUs XOCT-KOMMbIOTEPA WM ONpPeaensiiotcs B ONepaLMOHHOW CUCTEME XOCT-KOMMblOTEpPA Kak
cTaHaapTHble nepudepuiiibie yerpoicrea PCle. [JononHUTENbLHO 3T MOAYNU AOMKHLI COOTBETCTBOBATL Tpe-
6oeanusm k MO PXI cornacHo mexxayHapoaHoii cneuudukaummu AXle-2, B KOTOpOi npuBeaeHbl TpeboBaHus K
MO apxutekTypbl AXle-1.

Takum 06pa3om, MOAENU UHTErpaumu, NPOrpaMmMUPOBaHUS U UCMONbL30BaAHUA Moaynen oGoux TUNOB
y>€ 3HaKOMbl 60NbLUNHCTBY MHTETPATOPOB CUCTEM TECTUPOBAHUA U NOSb30BATENSIM.

"



FOCT P 58286—2018

TbIIbHAA CTOPOHa Lwaccu

dpoHTaIbHaA CTOPOHa Laccu

PucyHok 2 — Cxema waccu AXle

Mogynn AXle umetoT BbicoTy 320 MM, ry6uHy 280 MM 1 wmpmHy 30 MM. Kaxablii Mogy/nb OObIMHO MO-
TpebnsieT mowHocTb oT 100 go 200 Br. bnarogaps 60/bLUOi Naowaan nnatbl, BHyTPEHHEMY 06bEMY MOAYNS Y
BbICOKOW MOLLHOCTU nnatdopma AXle noaxoamT Ans NOCTPOEHNS CUCTEM, TPeByoLwMX 60/bLLOTO YiCa KaHasI0B,
BbICOKO NPOM3BOANTENBHOCTU U3MEPEHWI n/nnn 3phEKTUBHOIO MCMONb30BaHUS MPOCTPaAHCTBA CTOMKM.

Hactosawwii ctaHgapT onpefenset 6a30BYH0 KOHTPOSIbHO-M3MepuTenbHYo nnatdopmy. ComnyTcTByio-
lwme mexayHapogHble cneuudukaumm AXle-3.n MOryT B AasibHelileM onpeaensTs AOMNONHUTENbHbIE pac-
lMpeHnsa K apxutektype AXle-1, onTMMU3NPOBAaHHbIE A7 ONpefesieHHbIX CEerMEeHTOB pblHka. Hanpumep,
cneyndmkauyma AXle-3.1 onpegensieT paclimpeHne cuctembl AXle-1 ans NpuioxeHuii TeCTUPOBaHMSA MOy-
NPOBOAHNKOBBIX NPUOGOPOB.

\Y
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CTpyKTypa cTaHgapra

Hacrosawuii ctaHgapT ycraHaBnuBaer Habop npasBun, peKOMeHAaLuiA, paspeLueHnii 1 3ame4aHnin Ha-
psay ¢ NOAACHSAIOLWMM TEKCTOM, Tabnuuamu u pucyHkamu. C Lesbio YETKOro onpeaeneHus TpebosaHuii HacTo-
ALLero craHaapTa B ero Tekcte ynotpebnaioTcs cnegyowme Knio4eBble Crnosa:

- NpaBuIo;

- pekomeHaaums;

- paspeLueHue;

- 3aMevaHue.

TioBoii TEKCT, HE MMEeIOLLMIA B KAYECTBE 3arofoBKOB NEPEYUCEHHBIE KITKO4EBbIE CMOBA, AABMAETCA Onuca-
TENbHOW YaCThIO CTPYKTYPbI CUCTEMbI UNK €€ PaboTbl, U3MOXEHHOI B ONUCATENBHOM MU NOBECTBOBATENLHON
dopme.

MpaBuna n3anaraloT OCHOBHble TpPeGOBaHWA HACTOSILLEro CTaHjapTa, XapaKTepusyloLMecs CroBOM
«OOMKHOY.

CoOTBETCTBUE AaHHBLIM NpaBunam obecnevnBaeT He0BXoaAUMBIN YPOBEHb COBMECTMMOCTU obopyaosa-
HWUS PasnUYHbIX MPOU3BOAMTENEN, OXXMAAEMbI CUCTEMHBIMU MHTErPaToOpamMm U KOHEYHbIMK MONb3oBaTeNnsaMm
pbiHka KMA. YcTpolicTBa, COOTBETCTBYIOLLME HACTOSLLEMY CTaHAAPTY, AOMKHbI YAOBIETBOPATL BCEM Tpebo-
BaHWAM, U3MOXEHHbIM B Pa3fMYHbIX NpaBuiax.

MpumMmevyaHue —lpu HyMepaLuu NpaBu NepBbIi CUMBOM yKa3biBaeT Ha pasfen HacTosLero cTaHaapTa, cne-
AyioLLee 3a HUM YUCIO — Ha HOMEp STOro Npasuna B onpeAeneHHoM pasgere.

PekomeHgauuu o6ecneunBaioT 4ONONHUTENbHOE PYKOBOACTBO, KOTOPOE NOMOXET NPOU3BOAUTENAM
YNyYLMTb NOMNb30BaTENbCKUE XapaKTePUCTUKKN YCTPOWCTB AXIle, xapaKTepusyloLimMecsa CroBOM «cneay-
eTy». CnepoBaHue pekoMeHAaUMsAM yny4yLwmuT pyHKUUOHANBbHOCTb, TMOKOCTb, COBMECTUMOCTL U/MNn ya06-
CTBO Ucnonb3oBaHus yctpoicTs AXle, MpuMeHeHne pekoMeHaauuin K yCTpolicTeaM He sBnseTcs obasa-
TeNbHbIM.

MpumMmedaHue — Tllpu HyMepaLuu peKoMeHLauuin nepBblii CUMBON yKas3biBAET Ha pasfen HacTosLWero craH-
AapTa, crefytolliee 3a HUM YMCNO — Ha HOMep 3Toli peKoMeHfaLuuu B onpeferieHHoM pasjerne.

PaspelueHna noavepknsaloT r’MOKOCTb HACTOSALLEro CTaHZapTa U XapakTepu3yloTcs CMOBOM «MO-
ryT». PaspelueHus rmaBHbiM 06paszomM pasbsCHAIOT AManasoH PeLleHUi NPOEKTUPOBAHUA, KOTOPLIA J0-
CTYMEH NPOEKTUPOBLUMKAM MOAYNEN W CUCTEM HA UX yCMOTpeHue. OHU MO3BONSAT NPOEKTUPOBLUMKAM
MaHUNynMpoBaTh OYHKLUMOHANBbHOCTbIO, CTOMMOCTbLIO U APYrMMU (DaKTOpaMu Ansi CO3AaHUS u3genui, ot-
BeYalLMX 0OXXnaaHusAM nonb3oBartenen. PaspelueHnsa HOCAT HENTPanbHbIM XapakTep u He npeanonaraiTt
UX peanusayuu.

MpumMmedaHue — [lpu HyMepauuu paspeLLeHuii NepBhI CUMBOI YKa3sbIBAET Ha pa3sfen HacTosLero ctTaHaap-
Ta, cregytollee 3a HUM YUCNO — Ha HOMEp STOTo paspeLleHns] B ONPeAeNneHHOM pasjere.

3ameuaHna NoAYEepPKUBAIOT HEKOTOPBIE BAXKHLIE HIOAHCHI HACTOALLIETO cTaHaapra. OHKU NOMOraloT fyuiue
NOHATL NOATEKCT HEKOTOPLIX TPeGOBaHMIA HACTOALLIETO CTaHAAPTA U/MIMK BbIAENMUTL MABHOE N3 YaCTHLIX Tpe-
GoBaHuil. 3amevaHna B OCHOBHOM COfIEPXKAT COBETHI MO NPOEKTUPOBAHMIO.

NMpuMmedaHune — [pn HyMepaLuun 3aMeyaHuii NepBbI CUMBON yKa3bIBaeT Ha pasfen HacTosLWero cTaHaapTa,
crneaytoLiee 3a HUM YUCNIO — Ha HOMEP 3TOro 3amMevaHusi B onpefieneHHOM pasjene.

Bce npasuna, pekoMeHaauumn, paspeLLeHns U 3aMe4aHmns JOKHbI paccMarpuBaTb COBMECTHO C COMyT-
CTBYIOLLMM TEKCTOM, Tabnuuammn u pucyHkamu. MpaBuna MOryT SIBHO UK HESIBHO coaepkatb UHcpopmauuio,
NpuUBEAEHHYIO B TEKCTE, Tabnuuax n pucyHkax. HeCMOTpsi Ha TO UTO HACTOSILLMIA CTAHAAPT U Npeanonaraer,
4yTO BCE HeobxoauMble TPEOOBAHUA M3MOXEHbLI B NPaBUNAaX, BO3MOXHO, YTO HEKOTOPbIE BaXHblE MOMEHTHI
0roBapuBaloTCA B HACTOALLEM CTaHaapTe 3a npeaenamu npasun. C TOYKW 3peHUS MaKCUManbHOW COBMECTH-
MOCTU CO CTaHAapTOM Takue TpeboBaHMs nyullie TPAKTOBaTh KaK NpaBuna.

Hacroawmii ctangapr ocHosaH Ha [1]. MNpaBuna, pekoMeHAauumn, paspeLleHnsa U 3aMeYaHna HacTos-
Lero craHaapra CCbinalTca Ha cooTBeTCTByloLmMe TpeboBaHus [1]. JaHHble TpeboBaHMsA CONPOBOXAAIOT-
€Al NOACHAIOWMM KOHTEKCTOM (TEeKCTOM, Tabnuuamu, pucyHkamu u 1. 4.). JlioGbie TpeGoBaHus, KOTOpbIE HE
BKJIOYEHbI B NPaBuna, pekomeHaaumnn, paspeLleHns Ui 3aMeyaHus HacTosILLero craHaapra, MCKNoYaiT U3
TpeboBaHuii k yctponcteam AXle.

YcnewHasn peanu3auusa ycTtponcts u cucteM AXle Tpebyet 3HaHuit HacTosiLero ctaHaapra u [1].

\
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0630p apxutektypbl ATCA

Apxutektypa AXle ocHoBaHa Ha psage TpeboBaHuil, NpeAbABAAEMbIX K annapaTtHbiM W NPOrpaMMHbIM
pecypcam, KoTopble A0/KHbI 06ecneynTb MPOCTYH MHTerpauuio mogyneit n waccu AXle pasHbix Npou3BoAU-
Tenein B MOLWLHYK CUCTEMY TECTUPOBaHMSA. 3a OCHOBY apxuTekTypbl AXle B3sAiTa apxuTektypa ATCA, koTopas
onpegenseT MOAY/bHYIO NAaTt@opMy, ONTUMU3MPOBAHHYIO ANS TeNEeKOMMYHUKaLWOHHbIX npunoxeHuii. AXle
po6asnseT KATCA annapaTHble U NporpaMMHbie QyHKUMWU, Heobxoaumble Ansa peanusauuu cuctem KUA.

Apxutektypa ATCAfaeT onpegeneHvie OTKPbITON apXMTeKTYpbl MOAYbHbIX BbIYNCINTENbHbBIX YCTPONCTB
AN5 NOCTPOEHUA BbICOKOHAAEXHbIX CeTeil CBA3M U TeNeKOMMYHMKaLMOHHOTo 060pyfoBaHna. OCHOBHbIMU Me-
XaHU4yeckumu KomnoHeHTamm obopyposaHuss ATCA aBnsaTCcA (PpoHTaNbHble MaaTbl ¥ MOAYN TPacCUpPOBKK
BbIBOAOB 30Hbl 3 (DPOHTaNIbHbIX NNAT Ha 3afHIK CTEHKY waccu — mogynn RTM, obbepuHuTenbHasa nnarta
1 HocuTenb mMoaynein. ®poHTanbHble nAatbl obecneynBaldT OCHOBHY (DYHKUMOHANBbHOCTb CUCTEMbI, B TO
Bpems kak nnatel RTM — BO3MOXHOCTb MOAKNIOYEHUS K (PPOHTaNbHON nnarte C TbiSIbHOW CTOPOHbI KpeWTa.
O6beAnHNTeIbHAA Niata CoOAEPXUT CoefnHUTENN ANA NOAKNIOUeHUs POHTabHbIX naaT, obecneynsas KOM-
MyTaLuio CUrHaNO0B W pacnpegesieHne nutaHusa. HocuTene moaynei — Hecywas KOHCTPYKUUS AN YCTaHOBKK
dpoHTanbHbIX Nnat u naar RTM. OgHa obbeAnHuTeNbHAA nnata U HOCUTeNb MoAyfel NofAepXnBatoT Mog-
K/loYeHe 1 ycTaHoBKY He 6onee 16 hpoHTanbHbLIX NaaT M COOTBETCTBYWOLWeEro Yncna nnatr RTM. Ha pucyH-
ke 3 npvBeAeHa KOHCTPYKTMBHAs CBA3b MeXAy PPOHTanbHON NNatoi, kpocc-nnaToi u nnatoit RTM.

1— dopoHTanbHaa nnara; 2 — 3oHa 3; 3— 30Ha 2,4 — 30Ha 1, 5 — Kpocc-nnarta; 6 — nnara RTM
PucyHok 3 — ®poHTanbHas nnara, Kpocc-niaara v nnara RTM

dpoHTanbHaa niarta BbicoToM 322,75 MM, WwWnpuHoint 30,48 MM U riy6uHON okono 280 MM npegcTaBnieHa
Ha pucyHke 4. OHa umeeT (PPOHTaNbHYIO WLEBYI0 NaHeNb C pyykamu ANS BCTaBKW W W3B/IEYEHUA MOAYNSA.
O6nacTb coefguHuTenel Kpocc-nnatbl pasfefieHa Ha Tpu 30Hbl. 30Ha 1 COAEPXMUT NMHUM NUTaHWUA W AUHUN
ONA ynpasneHnsa ppoHTanbHbIMU niatamn. 3oHa 2 COAepXUT NNHUW nepefadnt faHHbIX, CUTHAN0B CUHXPOHU-
3aumn N TPUITepHbIX cUrHasnos. 3oHa 3 COAEPXUT NUHUWM BBOAA-BbiBOAA AN nnaTtbl RTM.
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PucyHok 4 — dpoHTanbHaa nnata ATCA

ATCA cofepXuT pasBeTB/IEHHYID CUCTEMY ynpaBneHusi naatgopmMoli, KoTopasi BkIYaeT LeHTpalb-
Hbll MEHeKep waccu 1 pacnpefeneHHble KOHTPONAepbl ynpaBneHs. Cuctema oTc/exnBaeT UCMPaBHOCTb,
ynpasnseT NUTaHWeM W OXJIaXAeHWeM CUCTEMbl, KOHTPO/IMPYeT COBMECTUMOCTb COEAMHEHUA Mexay MOoAy-
namu. Apxutektypa ATCA umeeT ypoBeHb HagexHocTun 99,999 %, noggepxuBaeMblii 4BOHLIM pe3epBUpo-
BaHNEM KPUTUYECKUX PECYpPCOB, «ropsiyeli 3ameHoi» naaT uT. 4.

CucTema cnpoekTupoBaHa Ans paboTbl OT NUTaHusa 6aTapeil HanpsxeHnem MmuHyc 48 B. MuTtaHne pac-
npegenserca Mexay hpoHTanbHbIMU NaaTamMy C UCMONb30BaHNEM [OMOMHUTE bHbLIX KAHAN0B NUTaHUS.

ATCA cofepXuT pacliMpeHHble TpeboBaHUA K XapakTepUCTUKE OXNaXAEeHWUs, 4TO NO3BOMSET CUCTEM-
HbIM MHTerpatopamMm co3faBaTb CUCTEMbI, B KOTOPbIX BCE KOMMOHEHTbl UMEKT AO0CTATOYHOE OXNaXAeHune.

CoeaunHNTENN 30HbI 2 cofepXaT pasnnyHble nHTepdeiicel 4ns o6ecnevyeHns BHYTPUCUCTEMHbBIX KOMMY-
HUKauuin mexay mogynamu. [lna opraHusaumm coefuHeHnii Ethernet no cxeme «gBoiiHasa 3Be3ga» MCNOMb3y-
10T OCHOBHOW (base) nHTepdelicHblii kaHan. [pyroil nHTepdeicHbin kaHan (fabric) npumeHsAlT gna obmeHa
no BbICOKOCKOPOCTHbLIM NocCnefoBaTesibHbIM UHTepdeicam nepegayn faHHbix, B TOM Yncne no PCle. Tonono-
rma nHTepdelicHoro kaHana fabric 06bI4HO opraHW3oBaHa Mo cxeMe «ABOlHas 3Be3fa». [Be hpoHTasNbHble
nnartbl C Waccu cnyxaT KoHLueHTpaTopamu Ansa kaHanos base u fabric, obecneyvnsas nofknoyeHne pecypcos,
HeobxogumbIxX o5 paboTbl UHTepdhelicoB Yepes 3T kKaHanbl. MHTepdelic fabric moxeT umeTb 1 MHOWN BUpg,
TONONOrMK, HanNpMMep TOMOJIOTUI0 NMOJSIHOCBA3HOW ceTu. B waccy Takke NpUCYTCTBYIOT KaHanbl ANS nepefja-
4/ 4acTOT CUHXPOHM3ALUNN, KOTOPbIE UCMOML3YIOTCA AN MaplpyTusauuy TeeKOMMYHUKALUOHHbIX TAKTOBbIX
4acToT Yyepes Kpocc-nnaty u nHTepdeic kaHana o6HOBNEHWIA, ob6ecneynBalOLLnii NOKaNbHblE COEAUHEHUSA
MexXay COBMEeCTUMbIMM naatamu B npegenax waccu. Bce curHanbHbie NMMHWWM B 30HE 2 BbIMOJSIHEHbI B BUAe
oudpdepeHumanbHbiX nap.

dyHKunun ATCA, BkNtoYeHHble B AXle

Apxutektypa AXle cofepxuT Bce KOHCTPYKTUBHble TpeboBaHusa apxutekTypbl ATCA, npegbaBnsiemMmble K
cb6opkaM PpOHTaNbHbIX NNaT, COeAMHUTENSIM 30Hbl 1 1 30HbI 2 KpOCC-NnaTthbl, camoii Kpocc-nnare v 6a3oBomy
6710Ky C HEKOTOPbIMWU WCK/IOYEHUAMU, KacalwlWwMmMUcs Heob6XoAMMOro KonmyecTtBa CMOTOB, NOAAEPXKU nnat
RTM un Tpe6oBaHuii K okpyxatouieii cpege. B otnnume ot cuctem ATCA cuctembl AXle ncnonb3yoT B nab6o-
paToOpHbIX ¥ NPON3BOACTBEHHbIX MOMELLEHNAX. YCNOBUA B HUX, Kak Npasuio, oTnYalTca OT cpefbl noMele-
HWI TEeNEKOMMYHUKALMOHHbIX annapaTHbIX, B KOTOPbIX 06bIYHO NpuMeHseTcs o6opyaoBaHne ATCA. [laHHble
pasnmyna kacawTCcA CUCTEM MNOojauvn nNuTaHusa, guanas3oHa TemnepaTtypbl OKpyXawlwel cpefbl, 4Mana3oHoB
aKyCTU4eckux BO3AEeWCTBUIA, 3NeKTpoMarHuTHol coBmectumoctn (3MC) n 1. o. B uenom kaxablii U3rotoBu-
Tenb obopygoBaHns AXle HeceT OTBETCTBEHHOCTb 3a OnpejeneHne n ykasaHue noaxoAswmx TpeboBaHunii K
oKpyXatwlein cpese gnsa yctpoiicts AXle.

Apxutektypa AXle BknYaeT 60MbWMHCTBO (DYHKUWIA ynpaBneHns annapatHoi nnatdopmoit ATCA un
TpebyeT OT yCTPONCTB M KOMNOHEHTOB CUCTEMbI COBN0AEHNA Bcex TpeboBaHnii apxutektypbl ATCA Kk ynpaB-
NeHNo annapaTtHoin nNNaTtchopmMoid, 3a UCKNIOYEHNEM HECKONbKUX TpeboBaHUi, CBA3aHHbIX C U30bITOYHOCTbIO
(pe3epBupoBaHnem) u cneyncuryeckumn QyHKLUAMU 0I5 TENEKOMMYHUKauuii. Apxutektypa AXle Bknovaet
B cebs pacluMpeHne cUCTeMbl 31EKTPOHHbLIX Koyeit (electronic keying) Ans o6ecneyeHns yHUKaNbHbIX YHK-
uuii n TpebosaHmnii AXle.

Apxutektypa AXle noggepxusaeTt cxemy pacnpegeneHusa nutaHusa ATCA ana kpocc-nnatbl U ppoH-
TasbHbIX NAaT C UCKNIOYEHUAMU, CBA3AHHBIMU C AYH6AMPOBaHMEM W Anana3oHOM J0MYCTUMbIX 3Ha4YeHwuii pac-

Vil
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npeagenaemoro HanpsbkeHusa. Annapartypa ATCA npegHa3HadeHa Ana NPUNoXKeHUn, pacCYMTaHHbIX Ha nuTa-
HME OT BHELLUHUX aKKYMYMNSATOPHbIX GaTapeit ¢ HanpsbkeHneM Munyc 48 B. N3genus AXle 06bIMHO NPUMEHSAIOT B
Tex MecTax, rje OCHOBHbIM UCTOYHUKOM MUTaHWUSA CYXKaT NOKaNbHbIE ANEKTPUHECKUE CETU MEPEMEHHOTIO TOKA.
Takum oBpasom, TunuyHble waccu AXle 4omkHbI cogepxkatb 6ok UCTOUHMKA NMTaHUSA, KOTOPLIA Npeobpasyet
HanpspkeHue CeTu NePeMEHHOro ToKa B HanpshKeHMe MOCTOSAHHOrO Toka MUHYC 48 B, pacnpeaensemoro no
kpocc-nnarte AXle.

Hactosuwmn ctaHaapt coaepxut TpeboBaHus kK Temnepartype aAns ppoHTanbHbIX NNaT U CnoToB PpPOH-
TanbHbIX Nnat waccu ATCA. OgHako 0ObluHble npunoxeHus AXle He TpebytoT 3ObITOYHOCTU B YacTU CUCTEM
oxXraXkaeHusi, KoTopoe npeanonaraercs B 60nbLUMHCTBE NpunoxeHuit ATCA.

B HacTosLwem cTtaHaapTe nepeuncneHol TpeboBaHus crangapra ATCA k uHtepdeiicHbIM noptam base
u fabric 30HbI 2 AN KpocC-nnartbl U PPOHTANLHLIX MAT C UCKITIOYEHUAMU, CBA3AHHLIMU C U3OLITOYHOCTBIO.
Cuctembl AXle orpaHudeHbl TONLKO OAHUM BUAOM TOMONOrMM uHTepdencHolx noptos base (LAN) u fabric
(PCle) — «oanHo4yHas 3se3gay.

Kpome TOro, B HacTosiLleMm ctaHgapte ycTaHoBneHbl TpeboBaHusa k uHtepdericy PCle fabric, onpeae-
neHHble B pacumpeHun PICMG 3.4 k [1]. ApxutekTypa AXle nogaepxumBaer He 6onee 16 nuHuin PCle ana
KaXaoro MHCTPYMEHTANbLHOrO MOAYINS.

Otnuuua apxutektypbl AXle ot apxutektypbl ATCA

PbiHok o6wieueneBon KNA He umeet TpeboBaHuii k 99,999%-HOMY YPOBHIO HAAEXHOCTH, Npeanonarae-
MO Ha PbIHKE TEMEKOMMYHUKALMOHHBIX cuctem. MNoaromy apxutektypa AXIe He TpebyeT ncnonb3oBaHus yHk-
Uuin pesepBupoBaHmns, onpeaeneHHbix B [1]. Moaynu n cuctemol MOTyT BbIBOPOYHO peanu3oBbiBaTh CXeMbl 0-
NOMHUTENBHOIO NUTaHus. He TpebyeTca MCNONb30BaHUE LUMHBLI YNIPABNEHUS AOMOMHUTENbHBIM NUTaHueM. Ha
Kpocc-nnate OTCYTCTBYET TpacCupoBKa NUHWUIA KaHanos base u fabric KO BTOPOMY KOHLEHTPaToOpy CUCTEMBbI.

Cuctembl AXle-1 He ucnone3yiot nnatel RTM. CurHansl BBOAA/BLIBOAA HANPaBAKTCA Yepes nuueBbIe
naHenu (ppoHTanbHbIX Mogynen. Hanumume B kopnycax cnotos RTM He obasatensHo. Nocneaytowme crax-
aaptbel AXle-3.n MoryT onpeaensitb TpeboBaHMA K CUrHanam 30Hbl 3 KpOCC-nnatbl Unm cxembl mogynein RTM
Ana cneumanuanpoBaHHbIX NpunoxeHuin poiHka KUA. AXle-1 onpeaensiet rpaHuubl Anst Moaynen Takum 06-
pa3om, YToObl OHW HE NepeceKkanucb C COEAMHUTENAMU 30HbI 3 KPOCC-MNaT, COOTBETCTBYIOLLMX NOCNEAYIOLUM
crtangaprtam AXle-3.n.

KOHTPOMNbHO-M3MEpPUTENbHBbIE YCTPOWCTBA OBLLELIENEBOrO HAa3HAYEHUS, KaK NMPaBuno, NPEeaHa3Ha4YEHbI
ANA MOHTaXa B CTOMKM cepumn 482,6 MM. DTO NO3BONSIET PAa3MECTUTL B 04HOM 62a30BOM OrOKe TONbKO 14 Bep-
TUKanbHbIX CrOTOB. Apxutektypa AXle-1 gonyckaeT TONbKO 14 CNOTOB BMECTO BO3MOXHbIX 16 CNOTOB B ap-
xutektype ATCA.

OCHOBHO Uenbto cTaHgapTta AXle asnserca obecnedeHme COBMECTUMOCTU MOAYNER, Kpocc-nnarol, ba-
30BOro Bnoka u Apyrux KOMNOHEHTOB CUCTEMbI C LLIACCU. VICTOYHUK NUTaHMSA, pa3Mepbl, XapakTepucTukn cpe-
bl 1 Apyrve HopMaTuBHble TPeBoBaHUA K Ba30BOMY BMNOKY ONpeaensATCs KaXabiM NPOU3BOAUTENEM LLACCH
AXle B COOTBETCTBUM C NOTPEOHOCTAMU PbIHKA.

Apxutektypa AXle pacLLMpsAET UCNonb30BaHUE UHTEPEEnca YacToT CUHXPOHU3ALIMK A8 A0NONHUTENbHBLIX
Lenewu, ceepx onpeaeneHHblx B [1]. Kpocc-nnatel AXle nogaepnBatoT LLUMHHYIO TONOMOMMIO CUrHanoB uHTepden-
Ca 4acToT CMHXpoHu3auuu. Yctponctea AXle, kak u ycrporictea ATCA, ncnonb3ytot yposHu MLVDS ang nuHui.
OpHako wmHa ucnonb3oBaHa mMoaynsaMu AXle Ana CMHXPOHW3aLMM U TPaHCMOPTUPOBAHWSA CUrHAmnoB 3anycka
o6wero HasHadveHua. Cuctembl AXle, Kak NpaBuno, He NPEAOCTaBNAT cneunduyeckux CUrHarnoB YacToTbl CUH-
XPOHU3auum, onpegeneHHbIX B [1] (onumMoHanbHO peanusauma aTux TpebosaHuin gonyctuma B apxutektype AXle).

Apxutektypa AXle He peanu3yeT uHtepdenc kaHana oGHOBMEHUI, Kak 3TO onpeaeneHo B [1]. Oceo-
6oAMBLUMECS KOHTAKTbl Kpocc-nnatbl AXle Mcnonb3yloT ANA opraHusauumn oaHOLWKUHHON Tononorun MLVDS
AN BHOBb BBEAEHHbLIX CUTHANOB, NOAKNIOYAEMbIX K KOHTAKTaM COeAMHUTENN 30HbI 2. [pu 9TOM yCTpoicTBa
AXle peanu3ytoT pasnuyHble CUrHanbHbIE CXEMbI, ONPEAEneHHbIe B HACTOALWEM cTaHaapTe. Ycrponctea AXle
W KOMMOHEHTbI CUCTEMbI NMOAAEPXKMBAIOT NPOLEAYPY SNEKTPOHHOrO Knya Ans npeaoTBpalleHust HecoBMe-
CTUMbIX COeauHeHnin mexay ycrponcteammu AXle n ycrporicteamm ATCA, yCTaHOBNEHHbIMW B OANHAKOBYIO
CUCTEMHYIO Cpeay.

HoBble BO3MOXHOCTU apxuTekTypbl AXle oTHOCUTENbHO apxuTekTypbl ATCA

Apxutektypa AXle npegocTtaBnsieT HECKONbKO HOBbIX (OYHKLWUI, OTCYTCTBYIOLUMX B apxXuMTEKType
ATCA. 310 HaknagblBaeT AONONMHUTENbHbIE OFPaHUYEHUA HA COBMECTHOE UCNOSNb30BaHWE MOAYIEN U KOM-
NMOHEHTOB.

IX
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B HacToAWweM craHaapTe BBOAMTCA NOHSATME «LUMHA TpUIrepHbIX curHanos, TRIG[0-11]», koTopas co-
crout u3 12 auddepeHymnancHoix nap MLVDS ans TpurrepHbiX CUrHanoB, NPOXoAALMX Yepes Bce COTbl
kpocc-nnatel AXle. LLInHa ncnonb3yet KOHTaKTbl COEAUHMTENS 30HbI 2, KOTOpbIe ucnonb3yloTcs B ATCA ans
KaHana oGHOBNEHWIA, 4aCTOT CUHXPOHU3aLMK U kaHanoB fabric cnotoB 15 n 16.

[pyroe cyuwiectBeHHOe oTnuume AXle cocTtout B peanusauun nutepdenca cuHxpoHunsayuu. Uutep-
eiic CMHXPOHU3aUun peanu3oBaH NyTeM paauanbHOW TpaccupoBku AuddepeHumanbHbIX nap curHa-
noB TtakToBou 4actorbl (CLK100), cunxponusayumn (SYNC), 3anycka (STRIG) u TaktoBOM 4acToThl ANA
unHtepdencos PCle (FCLK) mexay CUCTEMHbIM CIOTOM U OCTanbHbIMU crioTaMu. UHTepdenc cunxpo-
HU3auuKu 3aJeincTByeT 0CcBOOOAMBLUMECSH KOHTAKTbl COEAMHUTENS 30HbI 2, KOTOopble B ATCA UCnonb3o-
BaHbl AnA kaHana o6HOBNEHNA, YaCcTOT CUHXpPOHU3aLuuu u kaHanos fabric cnotoB 15 u 16. Pagnanschas
TpaccupoBKa npeanonaraer CBsi3b NOCPEACTBOM CUTHamNbHbIX JIMHUI O4HOIO LEHTPanbHOro yCTpPolcTBa
C rpynnon ycTpoucts. [pu 3ToOM Kaxaoe yCTpOWCTBO UCMONb3yeT UHAMBUAYASbHYIO NIMHUIO ANA CBA3U C
LeHTpanbHbIM YCTPOWCTBOM (CUCTEMHbIM MoAyneM). Tononorusa uHTepdenca CUHXpoHM3auMu nokasaHa
Ha pUCyHke 5.
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PucyHok 5 — WHTepdeiic cuHxpoHnsayum AXle

PagunanbHble nuHum CLK100 kpocc-nnatbl pacnpoCTpaHAaT no AuddepeHumanbHbiM napamM TakTo-
Byto yactoTy 100 MI'y OT CUCTEMHOrO CrnoTa K crnotaMm UHCTpPYMeHTOB. PagunanbHble nuHum SYNC nepeaator
AunddpepeHumanbHblil TPUTTEPHbIA CUTHAN OT CUCTEMHOTO C10Ta K CrioTaM MHCTpyMeHTa. [ina pacnpeaeneHus
CLK100 n SYNC 0T cUCTEMHOro Crnota no Kakgomy HanpabneHWIO UCNOmnb30BaH akTuBHBbIN Bydep, Kk BXxO-
Ay KOTOpOro NoakmnovaeTcsa uHanBuayanbHaa curHanoHasa napa. PaguansHelie nuHun STRIG npeacrasnsaioT
coboli AByHanpaerneHHble AudddepeHumnanbHble napbl MeXay CUCTEMHbIM MOAYMEM U CIOTaMU MHCTPYMEH-
TanbHbIX MOAynen. [ng Kaxagoro cnota npuMeHeHa uHauesuayanoHas andpdeperHumansHasn napa. CurHansl
STRIG He 6ydhepu3npytotTcs U TEPMUHUPYIOTCA Ha CUCTEMHOM MOAyre.

Kpocc-nnatbl AXle oBecnedmBatoT pacnpoCTpaHeHUe OnopHOM TakToBOM YacToTel 100 MMy ans uHTep-
devicos PCle no guddepeHumansHeiM napaM curHana FCLK oT cucTeMHOro criota KO BCEM OCTaslbHbIM
cnotam. Tononorus curHana FCLK nogpasymeBaeT Hanu4me Ha Kpocc-nnare akTMBHOro 6ydepa, uHameuay-
anbHO ANs KaXaoro crora.

X
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JlokanbHasa wmHa AXle npeacrasnsier coboi kopoTkme guchdepeHumanbHble CUrHanbHbIE Napsl, Coean-
HsoWmMe coceaHue cnotbl AXle, 3a UCKMIOYEHUeM CUCTEMHOTO croTa. JlokanbHas WwuHa cogepxut 18 obasa-
TenbHbIX AndpdepeHLmanbHbIX Nap B KaxaoM CerMeHTe «cnot — cnoty». Kpocc-nnartbl MOryT ONUMOHAanNsHO
peanu3oBbIBaTb PacLUMPEHME NOKANbLHON WKWHLI He Bonee 42 unu 62 nap.

Apxutektypa AXle He orpaHMYMBaETCA TONMbKO HYXAaMu KOHTPONbHO-M3MEpPUTENbHOr0 060pyaoBaHNUS
o6uero HasHayeHus. Nocneaytowpme agononHuTenbHble cTaHaapTel AXle (AXle-3.1, AXle-3.2 uT. a.) 6yayT no-
6aBnNATL 4ONONHUTENbHbIE PYHKLUMU U KOHpUTypaLumu coeguHutenst (Mnv COeauHUTENen), pacnonoKeHHbIX B
30He 3 Kpocc-nnaTbl.

B cBAsu ¢ Tem uto B AXle He npeaycMOTpeEHbl (PyHKUUKN pesepBupoBaHus, kak B ATCA, kaHanbl base un
fabric koHueHTpaTopa 2 (norndeckui cnot 2 B ATCA) He ucnonb3osaHbl B AXle. Cuctembl AXle He noagaep-
XKUBAKOT HanM4me CUCTEMHOIO KOHLIEHTpaTopa B JIOTMYECKOM CrnoTe 2. B HacTosileM cTaHaapTe NOruyeckuii
CNoT 2 onpegeneH Kak 00blYHbIA MHCTPYMEHTanMbHbIN COT.

CornacHo apxutektype AXle B yCTPOWCTBaX U CUCTEMAX AOMKeH ObiTb NPUMEHEH pPaCLUMPEHHbIN Habop
3anucen aneKTPOHHOro Kno4va ana obecnevyeHnsa COBMECTHOMO UCNONb30BaHNUs onpeaeneHHbix B AXle Tono-
NOTUIA 1 PeCypcoB Kpocc-nnarkl. Kpome Toro, Heo6xoamMmMo, YTobbl KaXgoe Laccu cogepXano cOOCTBEHHbIN
WHTENNEeKTYanbHbI MEHEOXKEP LUACCH.

Hacroswumii ctanaapt cogepxut Tpebosanma kK SMC ana Moaynen U CUCTEMHbIX KOMMNOHEHTOB, KOTO-
pble A0MKHbI NPEAOTBPAaLLATh BMAHWE 3MEKTPOMArHUTHLIX NOMEX OT KOMMNOHEHTOB BHYTpU waccu AXle Ha
TOYHOCTb U3MEPEHMUIA.

Tpe6oBaHuA COOTBETCTBUSA

Bce nspgenusa AXle, Bknodas Kpocc-nnarhbl, WACCU U MOAYNM, AOIMKHbI YAOBNETBOPATL TpeboBaHMAM
HacTosiwero craHgapta. OHM Takke MOryT yaoBneTBopsTh TpebosaHuam AXle-2 k MO. HekoTopblie nagenus
AXle MOryT 4ONONHUTENBLHO YAOBNETBOPATL TPEOOBaHMAM ByayLImMx paclumperuin ctaHgapra AXle, Takux kak
AXle-3.1, KOTOpbIN YCTaHABMUBAET AOMONHUTENMbHBIE TPpeOOBaHUs K kpocc-nnate AXle nagenuin, OpueHTupo-
BaHHbIX HA NPUNOXEHUST aBTOMAaTU3NPOBAHHOIO TECTUPOBAHMUA UHTErPanbHbIX MUKPOCXEM.

MpaBuna ncnons3oBaHna TOProsoi mapku n norotuna AXl, NnpuBeaeHbl B NPUNOXEHUN A.

Xl
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMNCKOWN DPEOEPALUUMN

APXUTEKTYPA BA30BAfA MNOCTPOEHUA CUCTEM
KOHTPOJIbHO-USMEPUTEJIbHOWU AMNMAPATYPbI AXle-1

TexHuveckue TpedboBaHuA

AXle-1 base architecture for instrumentation

Dara BBegeHua — 2019—05—01

1 O6nacTb NpUMeHeHuns

Hacroawmii ctaHgapt npegHasHayveH Ans peLeHna cneayowmx 3agad:

- oBecneyeHna BO3MOXKHOCTU rmMOkon koHdurypauum KUA ana nonyyeHus Hamnyywen npon3BoanTENb-
HOCTM Npu 3KCnnyaTauuum;

- CHUXKEHUSI CTOMMOCTM pa3paboTkn u BHeapeHus KUA;

- CHWXKEHUS rabapuUTHBIX pa3MEPOB KOHTPONbHO-U3MEPUTENBHBLIX KOMIMIEKCOB;

- MOBbILLEHNA NPOU3BOAWUTENBHOCTU MOAYMbHbIX CUCTEM MyTEM OpraHu3auum BbICOKOCKOPOCTHbIX MNO-
TOKOB AaHHbIX M TECTOBBLIX CUTHANOB;

- obnerdyenusa moandukaumn KNA nytem 3ameHbl unu AOMOMHEHUA MOAMMULMPOBAHHBIX UHCTPYMEH-
TanbHbIX MOAYNEN NPU COXPaHEHUN HEM3MEHHON CTPYKTYPbI BCen cuctembl KUA;

- obecneyeHns BO3MOXHOCTU paspaboTky CUCTEM C NPUMEHEHUEM BbICOKOCKOPOCTHLIX MHTEPMENCcoB
Ethernet n PCle.

1.1 TepMUHbI, onpeaenieHnA U COKpaweHnus

TepmuHonorust AXle GonblLuel 4acTbio NOCTPOEHA HA A3bIKEe, 3HAKOMOM NPOM3BOAUTENSIM, CUCTEMHbLIM
WHTErpaTtopam 1 KOHeYHbIM nonb3osartenam nHayctpum KMA. B HEKOTOPbIX crydasax OHa OTnMyaeTcs OT yHac-
neaoBaHHON TEPMUHONOMMKU U3 cdpepbl TENEKOMMYHUKaLMK, ucnonsdyemon B ATCA. TepMUHbI, UCMOMb30BaH-
Hbl€ B HACTOALLEM CTaHAAPTE, MOXHO Pa3fennuTb Ha ABE rpynnbl:

- cneuncuyeckme TepMuHbl AXle. BHOBb BBEAEHHbIE TEPMUHbI, MPUMEHMMbIE TONBKO K 060pyA0BaHUIO
n cuctremam AXle;

- TEPMUHbI, 3aMMCTBOBaHHbIE 13 ATCA B TOM e 3Ha4Y€HMU, HO C YUETOM 0COBEHHOCTEN apxuTeKTypbl AXle.

OTaenbHO BblgeneHa rpynna TepMUMHOB, KOTOPble UCNONb3ytoTca B ATCA, HO B HAcTosiLLEM cTaHaapTe
OHU HEe npuBeAeHbl U UMEIOT CUHOHUMbI U3 TPYMMbl cneyuduyeckux TepmMnHoB AXle. PazpaboTumku 4OIMKHbI
3TO yunThIBaTH, T. K. Npu paspaboTke o6opyaoBaHus AXle um npuaetcs nonb3oBatbes [1].

Cneuundunyeckue tTepmurbl AXle

B HacToswem cTaHgapTe NPUMEHEHbI Criegyome TePMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHnsiMu:

1.1.1 waccwu (chassis): OCHOBHON MHPACTPYKTYPHLIN KOMNOHEHT AXle, B KOTOPOM pa3MeLLaloTca Mo-
aynu AXle.

MpumeuvyaHme — TunuyHoe waccu AXle copepXuT Kpocc-nnary, HocUTENb MOAYNEN, UCTOUHUK(M) MUTaHus,
Grnok BEHTUNALWKM, MEHEAXEP LIacch U Koprnyc 13 NncToBoro MeTanna. LLlaccu MoXeT copepxarb aneMeHThl AA MOHTaxa
B CTOWKY, @ Takke BCTPOEHHbIA CUCTEMHBIA MOAYIb.

1.1.2 unterpupoBaHHoe waccu (integrated chassis): LLaccu AXle, koTopoe UMEeT BCTPOEHHbIW Cu-
CTEMHDbII MOAYNb BMECTO CTAHAAPTHOIO CUCTEMHOrO cnota AXle.

1.1.3 mogynb (module): Ha6op 13 neyatHbIX Nnat ¢ PPOHTANbHOW MaHENbIO U SKPAHUPYIOLLIMMU NaHe-
nsiMK, KOTOpPbIN BCTaBnsaetca B cnot AXle.

MpumeyaHne — fBnaeTca akBMBaneHToM dpoHTanbHoi nnatsl (front board) ATCA.

M3paHue odouumansHoe
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1.1.4 cucteMHbii moaynb (system module): Mogynb AXle, koTopbii coaepxut kommyTtatopbl LAN
(LAN switches), kommyTtatopsl PCle, pecypcbl CUHXPOHU3ALUU CUCTEMbI U TPUITEPHBLIX CUTHANOB U/unu apy-
rMe LeHTpanu3oBaHHble PeCypehbl.

MpumeyaHne — CuCTeMHbIA MOAYIb YCTAHaABNUBAETCA B CUCTEMHBIW CNOT Wwaccn. CUcTeMHbIn Mmoaynb AXle
ABMAETCH SKBUBANIEHTOM NNaThl KOHUeHTpaTopa (hub board) ATCA.

1.1.5 BCTpOeHHbIN CUCTEMHbIN Moayrb (embedded system module): MHTErpupoBaHHbIf B LLACCU
y3er, BbINOAHAIOLWMNA (PYHKUUU CUCTEMHOIO MOAYIA.
1.1.6 cuctemusbii cnot (system slot): Cnor AXle, KOTOpbI NOAAEPKUBAET CUCTEMHBIN MOAYb.

MpumeuyaHune — B AXle ato nornyeckuii crot 1 (logical slot 1), koTopblit SBNAETCA 3KBUBANEHTOM CNOTa KOH-
yeHTpartopa (hub slot) ATCA.

1.1.7 nHcTpyMeHTanbHbIM Moaynb (instrument module): Iiobov moagynb AXle, KOTOPLIN HE SBRAETCA
CUCTEMHBIM MOAyNneEM.

1.1.8 uHcTpyMeHTanbHbi cnot (instrument slot): Cnot AXle, KOTOpbIN NOAAEPXKUBAET YCTAHOBKY
TOSbKO MHCTPYMEHTasIbHOTO MOAYJIS.

MpumevyaHne — B AXle ato nornyeckue cnotel 2—14.

1.1.9 untepdeiic cuuxporunsaumm AXle (AXle timing interface): Habop paananbHbIX CUrHaNbHLIX Nap,
KOTOpPblE NepeaardT CUHXPOHU3NpYoLWmMe curHanbl AXle Mexay CUCTEMHBLIM CAIOTOM W MHCTPYMEHTarbHbIMU
CnoTamMu.

MpuMmevyaHne — CuHxpoHusupyowumm sensaotea curiansl CLK100, SYNC, STRIG u FCLK.

1.1.10 wuHa TpurrepoB AXle (AXle trigger bus): HaGop u3 12 curHaneHbix nap MLVDS, TRIG(0:11),
KOTOpPbIE NPOXOAAT Yepes BCe CNOTbl Kpocc-nnarbl AXle.

1.1.11 nokanbHas wuHa AXle (AXle local bus): Ha6op u3 18, 42 unu 62 curHanbHbIX Nap, KOTOpble Co-
€JUHSAT COCEAHUE CIOThbI LLIACCH.

1.1.12 CLK100: Habop u3 curHaneHbix nap LVDS, KOTOpbIe UCX0AAT OT CUCTEMHOIO MoAyns, Oydepusy-
0TCA Ha kpocc-nnate AXle u paguanbHO COeAUHSAIOTCS CO BCEMU UHCTPYMEHTamNbHBIMU MOAYNSIMU.

MpumevyaHne — [lo aTuM napam TpaHcnupyeTesa TakToBas Yactota 100 MMy,

1.1.13 SYNC: Ha6op TpurrepHbIX/CMHXPOHU3UPYIOLLUMX CUTHaNbHbIX nap LVDS, KoTopble UcxoaaT ot cu-
CTEMHOIO moaynsi, Oydhepusylotca Ha kpocc-nnare AXle n pagnanbHO COeAUHAIOTCA CO BCEMU UHCTPYMEH-
TanbHbIMKU MOAYNAMW.

1.1.14 STRIG (star trigger): Habop gByHanpaBneHHbIX CUrHanbHbIX nap LVDS, KoTopble HanpsaMyio co-
€OWHSAIT CUCTEMHBIN CNOT CO BCEMU UHCTPYMEHTANbHLIMKW NO paguanbHON TOMNONOr1N.

1.1.15 FCLK (fabric clock): Ha6op curHanbHbix nap HCSL, KOTOpble MCXOAAT OT CUCTEMHOr0 MOaynA,
Oydepusytorca Ha kpocc-nnate AXle u paananbHO COEANHAIOTCA CO BCEMU UHCTPYMEHTaNbHbIMU MOAYNAMMU.

MpumeyaHne — [loaTUM Napam TpaHCIMPYeTCA CUrHan onopHon TakTosol YacTtoThl 100 MMy ansa Beex PCle
NOpPTOB Ha WHCTPYyMEHTanbHbIX KaHanax, NoAKNIO4YEeHHbIX K CACTEMHOMY CIOTY.

Tepmunbl ATCA, uCcnonb3oBaHHbIe B HACTOALWEM CTaHAapTe

Hwxe npuseaeHbl TepMuUHbI ATCA, KOTOPbIE MCNOMb30BaHbI B HACTOALLIEM CTaHAAPTE NPUMEHUTENBHO K apXu-
TekType AXle B TOM e 3Ha4eHuu, YTo U Ansa apxutekTypbl ATCA, HO C YH4ETOM OCOBEHHOCTM apXUTEKTYPbI NEPBOIA:

1.1.16 Hanpasnsowme A1, A2: LieHTpupyloume/Hanpaensiiowme wtndtel Ha kpocc-nnate (A1) u mo-
ayne RTM (A2) (Tonbko B ATCA), UCnonHsaoLwmMe Takke PyHKLUI0 MEXaHNYECKOro KNioYa, npeaoTepatlatoLLe-
ro covneHeHmne HeCopMeCTUMbIX Nnar.

1.1.17 kpocc-nnara (backplane): NMevatHasa nnata, cogepxxaLlas coeguHUTENU 30Hbl 1 1 2, C KOTOPbLIMU
COYSIEHAOTCA MOAYNN NPU YCTAHOBKE B LLACCHU.

MpumevyaHue — [nata obecnednBaeT pacnpegeneHne MUHWIA MUTaHWS, BEICOKOCKOPOCTHLIX CUrHamnbHLIX Nap
1 BCroMoraTernbHbIX YrpaBnALLMX CUTHANOB MEXAY CroTaMu Laccu.

1.1.18 ocHoBHOWM KaHan (base channel): dusmndeckoe coegmHeHNe OCHOBHOroO MHTepdelica, CoCTos-
Lee u3 YeTbipex AuddepeHumnanbHeix nap B coeauHutenax J23/P23 n J24/P24 30HbI 2.

MpumMmeyvyaHne — KaHanel NpoHyMepoBaHbl oT 1 4o 14. Kaxabli 6a30BbIA KaHan SBNAETCA COeAUHEHNEM «TO4-
Ka — TodKa» MexAy CUCTEMHBIM CIIOTOM (flormyeckuM crioToM 1) U MHCTPYMEHTaNbHLIMU croTamu (forudeckue cro-
Tbl 2—14) waccw.

2
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1.1.19 ocHoBHOM UHTepdelc (base interface): HTepdec 30HbI 2, KOTOPbLIA UCNOMb3YyeTCA Ans obe-
cneyeHus coeauHeHuid no nporokonam 10/100/1000Base-T Ethernet Mmexxay CUCTEMHBLIM MOAYMEM U UHCTPY-
MeHTanbHbIMU MOAYNAMMU LLACCH.

MpumevyaHne — OUINYECKU OCHOBHOW UHTepdelic peannayeTcs NOCPEACTBOM OCHOBHOMO KaHana Ha Kpocc-
nnare.

1.1.20 HUXHAA cTopoHa (bottom): MpumeHuTensHO K Moaynam AXle n ATCA o603HavaeT CTOPOHY nna-
Tbl MOAYNSA, KOTOPAas HaX0AUTCA BHU3Y NPWU BEPTUKANbHON YCTAHOBKE B LLACCH.

1.1.21 kaHan (channel): Mpynna auddepeHumansHeix nap, KOTopble (OU3MYECKU TPaACCUPYIOTCH CO-
BMECTHO Ha KPOCC-nnare 1 Nornyeckn 00beuHATCA B COEAUHUTENbHYIO MarmcTparnbs Mexay AByMsa cnotaMu
(unu Mmogynsmu).

MpumevyaHne — OCHOBHOW KaHan COCTOUT U3 YeTbipex AnddepeHumansHeix nap (cMm. 1.1.18); UHCTpyMeH-
TanbHbIA KaHan — 13 BocbMU AndpdepeHumnansbHbX nap (em. 1.1.27).

1.1.22 ctopoHa 1 neyatHoun nnatbl (component side 1): NMpumeHutensHo Kk nnaram AXle n ATCA o6o-
3HayaeT CTOPOHY NeYaTHON MraTbl MOAYNS, HA KOTOPYIO YCTaHABNMUBAKOTCS BCE BbICOKME KOMMOHEHTHI.

MpumevyaHne — WNAEHTUYHO TepMUHY «npaBas cTopoHa» (cM. 1.1.55).

1.1.23 cTopoHa 2 nevyaTHoW nnartbl (component side 2): MpuMmeHuTensHO K nnatam AXle n ATCA o6o-
3HayaeT CTOPOHY NEYaTHOl Nnatbl MOAYNS, kKoTopas 0ObIYHO 3ape3epBupoBaHa Ans TPACCUPOBKW NEYATHbIX
NPOBOJHUKOB Yepe3 CKBO3HbIE OTBEPCTUA, HO HA KOTOPOI Takke MOTYT pacnonararbCs HU3KME KOMMOHEHTbI.

MpuMmevyaHne — WNAEHTUYHO TEPMUHY «neBast cTopoHay (cM. 1.1.42).

1.1.24 Bblg€eneHHbIN KOHTPONnep ynpaeneHus waccu (dedicated shelf management controller): Kon-
Tponnep IPM, pacnonoXxxeHHbIn BHYTPU LLACCH, B MECTE, OTIIMYHOM OT MECTOMONOXEHNSA 3ape3epBUPOBAHHO-
ro AN pa3MeLLeHUs KOHTPOMepa yrnpasneHus Laccy.

MpuMevyaHue — Mcnornb3oBaHue NOJOGHOMO KOHTPOIMEPa MOXET ObiTh BbI3BAHO annaparHeIMW cCOObpaXKeHu-
AMM (Hanpumep, NPOEKTUPOBLUMK Laccy NpeanonarasT BKNIOYUTE B MEHEAXEep Waccu BO3MOXHOCTb YCTaHOBKU agpeca
Lwaccu) unu Tononoruen WuHsl IPMB (IPMB TpaccupyeTtca no Tononoruu 3sesgbl).

1.1.25 Tononorus aoHoun 3ee3abl (dual star topology): Tononorus coeauHeHus, B KOTOPOI A1Ba pe-
cypca KoMmMmyTaTtopa o6ecnevmBaioT U3ObITOUHOCTb COEAMHEHNSA CO BCEMU KOHEYHBIMU TOYKAMU B CETH.

MpumeyaHune — T[Mapa NnaT KOHUEHTpaTOpoB 06GecnednBacT U3GLITOUHLIE COEAUHEHNUS MEXY Y3NaMu.

1.1.26 anekTpoHHbIA KMoy (electronic keying, cokp. E-Keying): NpoTokon, ucnonb3yeMblii Ans onpe-
JerneHns COBMECTUMOCTU NapaMeTpOB OCHOBHOTO M MHCTPYMEHTANbHOIO UHTEPENCOB, a TAKXKE OCTaNbHbIX
pecypcos moaynei AXle n ATCA ¢ BO3SMOXHOCTSIMU LLIACCU, B KOTOPbIE YCTAHOBMNEHbI 3TU MOAYNN.

MpumevyaHne — OB6o3HayaeT npolecc nNpefocTaBneHUss HEOBXOAUMBIX PECYPCOB ANSi MHCTPYMEHTANbHLIX
MoAynel Ha OCHOBE aHanu3sa WHdopMauuu, xpaHsileiics B FRU moaynei u kpocc-nnarsl.

1.1.27 uHcTpyMeHTanbHbIi kaHan (fabric channel): Pusnyeckoe coeaAMHEHNE UHCTPYMEHTANLHOIO UH-
Tepdenca, KOTopoe MOXET coaepXarb A0 BOCbMU Anddhe peHuManbHbIX Nap CUrHanos.

MpumMmevyaHne — Kaxablili MHCTPYMEHTaNbHLIA CNOT Kpocc-nnarel AXle noaaepxvweaeT 04UH MHCTPYMEHTalb-
HbI KaHan. CUCTEMHBI CNOT cBsi3aH Yepes OTAESbHbIA MHCTPYMEHTarbHbLIA KaHan ¢ KaXAblM UHCTPYMEHTANbHLIM Co-
ToM waccu. MNpu 3ToM Kaxablil UHCTPYMEHTanbHbIA KaHan sSiBNSeTCs COeMHEHUEM «ToUKa — TouYKa». MHCTpyMeHTanbHble
KaHanbl NpoHymepoBaHbl oT 1 A0 13. MHCTpyMeHTarbHbI KaHan noruieckn pasbuBaeTcs Ha YeTbipe NnopTa u MOXET GbiTb
OAHONOPTOBLIM (COAEPXUT ABe AuddepeHUmanbHble napsl), ABYXNOpToBLIM (YeThipe AnddepeHumantHbie napbl) Unu
nonHelM (Bocemb AnddepeHuymnanbHbIX nap).

1.1.28 uHCTpPyMeHTanbHbIW nHTepdenc (fabric interface): MHTepdeiic 30HbI 2, KOTOpPBLI 06ecnevnsa-
€T UH(POPMALMOHHDBIN OOMEH CUCTEMHOTO MOAYNSA/CNOTA C KaXabiM (U3 13 BO3MOXHbIX) UHCTPYMEHTAMbHLIM
MOAyneM/CNoToM NOCPEACTBOM MHCTPYMEHTAaNbLHOro KaHana.

MpumevaHne — Kpocc-nnatbl AXle nogaepxusatoTr Ans UHCTPYMEHTanbHOro uHTepdeiica Tonbko ToNonoruto
OAMHOYHOIA 3Be3Abl. EAUHCTBEHHBIM NMPOTOKONIOM 06MeHa Mo UHCTPYMEHTanbHOMY UHTepdelicy ans mogynei AXle (B oT-
nuyne ot Mmogyrneit ATCA) cornacHo HacTosileMy cTaHaapTy MOXeT bbiTkb Tonbko PCle.

1.1.29 nuueBas naHens (face plate): NepeaHas naHenb Moayns, NepneHANKYNsipHan NeYaTHoNn nnare, Ko-
TOpas CIY>XUT [iNsl YCTAHOBKU COeAUHUTENEN, UHAMKATOPOB, ANEMEHTOB YNPAaBIEHUA U ME30OHWHOB, a TaloKe CTa-
HOBUTCS Nperpagoi Ans BO3AYyLUHOrO MOTOKA, LIMPKYNUPYIOLLIEro BHYTPY LLAccK, u ynydwiaet 3MC moaynein.
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1.1.30 6nok BeHTUNATOPOB (fan tray): KOHCTPYKTUBHBIN SNEMEHT Luaccu, coaepxallumii Habop BEHTU-
naTopos, anst o6ecnevyeHnsa NPUHYAUTENBHOTO OXNAXAEHUA MOAYMNEN BHYTPU LLIACCH.

1.1.31 ycTpoictea FRU (field replaceable unit): Illobasa yactb cuctemsl, KOTOpas MOXET ObITb U3BEYe-
Ha W 3aMeHeHa Nonb3oBaTerieM CaMOCTOATENBHO.

MpumedaHune — He Bce yctpoiictBa FRU no3sonstor ux u3enekarte Bo Bpems paboTbl cucteMsl. Kak npasuno,
FRU MOXeT He MMETb BCTPOeHHOro koHTpornepa IPM u, cnegoarenbHO, HanpsiMyto HE KOHTPONMPOBATLCA Yepes UHdpa-
cTpykTypy IPMI. BasoBble AaHHble UHBEHTapu3aLmn Takux FRU MoryT XpaHuTbest B MPOMEXYTOYHOM KOHTpONMepe B Apyrom
MecTe Wwaccu. Mpumepamm Takoro Tuna FRU aBnstoTes YacTu Kopryca HocuTens MoAynen, y3en pacnpefeneHus nutaHus,
npocTele Me3oHWHbI. FRU, BrrovatoLLye B cebs koHTponnep IPM, — aTo uHTennekTyaneHble FRU, npumepamm KoTopbIX cny-
XaT CUCTEMHBIE U MHCTPYMEHTarnbHble MOAYNN, @ Takke GNOKM BEHTUNSATOPOB, UCTOMHUKW MWTAHWS W NaThl cUrHanuaawmm.

1.1.32 paHHble FRU (field replaceable unit information): JaHHble, kKOTOpPbIE ONUCLIBAIOT U XapaKkTepuay-
toT napameTpbl FRU, xpaHawumecs B aHeproHesasucumoin namatn FRU.

MpumedaHune — dopmar xpaHeHUs AaHHbIX onucaH B fokyMeHTe IPMI Platform Management.

1.1.33 rmobanbHbli YHUKanbHbIn uaeHTudmkatop; GUID: YHukanbHbli naeHTudukaTop AnNUHON
128 6uT.

MpumedaHune — WaeHtudpukatopsl GUID B o6opyaosarum ATCA n AXle cospatotcsa n obpabarbiBaorcs B CO-
OTBETCTBUU cO crneyudukaumein IPMI v1.5.

1.1.34 pyyka, pacnonoxeHHaa Ha nuueBomn naHenu moaynsa (face plate handle): Pyuka, ucnonb3aye-
Mas B ka4eCTBE MexXaHW4eCcKoro pbluara ansi BCTaBkM MOAYNSA B LIACCK U €10 U3BMEYEHUs U3 LLACCU.

1.1.35 3awenka (handle switch): 3awenka, BCTPOEHHAsA B PYYKY HA NULIEBON MaHENW MOAYIISA U UCTOSb-
3yemas aAns comkcaumm Moayns B LLACCH,

1.1.36 annapaTtHbii agpec (hardware address): A4pec, Ha3HaYeHHbIW C UCNOMb30BaHWMEM annapaTHbIX
CUrHanoB, NOCTyNaroLLMX OT LIaccu K MOAYIio.

MpuMedaHne — TepMUH «annapaTHLIA agpPecy» UCMONL3YETCS BMECTO TEPMUHA «reorpacnyeckuii agpec,
T. K. NOCNEAHUI NogpasyMeBaeT CBA3b Mexay HabopoM uucen 1 HabopoMm MecT B Npefernax Lwaccu, KoTopble COOTBET-
CTBYIOT BCEM LLIACCH CUCTEMBI.

1.1.37 KOHTpoONMep MWHTennekTyanbHoro ynpaesneHua nnardgopmon (IPM controller unu IPMC):
MHTennekTyanbHblii y3en noboro uHTennektyanbHoro ycrponcresa FRU, koTopuifi peanusyet uHtepdenc
IPMB-0, npousBoaut 06paboTKy U MapLUpyTM3aLuil0 COOBLLEHUIA, coaepXuT UHOPMAaLMIO O BCTPOEHHLIX
parymkax n FRU.

MpumedaHue — KOHTpoOnnep peanusyeT Apyrve HeobxofuMble ANA paboTbl UHTENNEKTYanbHOro YCTpoicTea
FRU dyHKuun. KpoMe TOro, OH MOXeT cofepxaTb UHTepdechl K NONE3HOW HarpysKke KOHEYHOro YCTPOWCTBa U ObITb CBA-
3aHHBIM C OCHOBHbLIM UHTEPdeACOoM yCTpoicTRa.

1.1.38 wWUHA UHTeNnNeKTyanbHoro ynpaeneHusa nnarcgopmon; IPMB: LUnHa HM3KOro ypoBHA Ans
ynpasneHusa 060pyaoBaHUEM.

1.1.39 uHTepheiic HTeNNeKTyarnbHOro ynpaeneHus nnardopmont; IPMI: Mexaunsm gna ynpasne-
HUS, BEAEHUs MOHUTOPWUHIA U NPOTOKONMPOBAHMS NapaMeTpoB paboTbl KOMMOHEHTOB KOMMbIOTEPHON CU-
CTEMBI.

1.1.40 ynasnuBawwme rHesga K1, K2: Ynaenusatowme rdesga Ha nnate Moayns, MCnosb3yroLmecs
ANS LeHTpUpOoBaHUsS/HanpaesneHnsa MOAYNSA NPU ero CoMNIEHEHUN C KPOCC-Mnnaroii u mogynem RTM.

1.1.41 NIBC; LAN: JlokanbHasa BbluucnutenbHasa cetb (Hanpumep, Ethernet).

1.1.42 neBasa cTtopoHa (left): MpumeHutenbHo Kk Mogynsam AXle n ATCA ykasblBaeT CTOPOHY nnarhl,
KoTopasi ByAeT HaxoAUTLCA CneBa, eCNU CMOTPETb Ha LIACCU C BEPTUKanNbHLIM PacrofioXXeHMeM Moaynen co
CTOPOHbI NULEBLIX NAHENeN, Unu cnepeau.

1.1.43 nununa (link): OanH NN HECKONBLKO NOPTOB, 0ObEAMHEHHbIE 0BLLUM NPOTOKONOM 0BMeHa.

MpuMedvaHue — JIMHUM NpeacTaBnsOT coBoil rpynMbl MOPTOB, KOTOPble aKTUBUPYHOTCA W GroKUpyoTes npu
MOMOLLM NPOTOKOM@ SMEKTPOHHOIO Krova.

1.1.44 nornyeckasa semna (logic ground): O0wan anekTpuyeckasn Lenb Ha KpocCc-nnare u Moaynsx,
cnyxaLias nyTeM AnA NpoTEeKaHUs BO3BPATHLIX TOKOB M 3a4atoLias ONopPHbIA YPOBEHb AN NOrMYeCKUX CUrHa-
1NOB, NepejarLLMXca Mexay nnatamu.

1.1.45 nornyeckuin cnot (logical slot): CnoT B npegenax accu, onpeaensemslili annaparHbiM aapecomM
B 30HEe 1.
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MpumevaHune — Kaxablil cnoT UMeET yHUKanNbHLIA HOMep OT 1 A0 14. Jlorudeckne Homepa CroTOB UCMONb-
3yloTCA ANA pacnpeferneHns kaHanos Mexay crnotamu. CornacHo [1] ycTaHaBnmMBaetcsl npsiMasi CBsA3b Mexay Homepa-
MU KaHanoB U HOMepaMU norudyeckux cnotos. Hanpumep, kaHan 1 (OCHOBHOW WU MHCTPYMEHTANbHLIW) KaXzaoro cnota
ycTaHaBnMBaeT NpsAMoe coeiMHEHUe C NOruveckuM cnotom 1, koTophli B AXle Bcerga 3ape3epBUpoBaH Noj CUCTEMHbIN
MoAYnb.

1.1.46 LVDS: OnekTpuyeckuin uuTepdenc nepeaaqmn CUrHanos mexay AByMmsi yanamu no ancddgepeHuu-
anbHOM nape.

1.1.47 MLVDS: PacuwmpeHue ctaHgapta LVDS ans nepegayn curdHanoB no aucdepeHumanbHbiM na-
paM Mexay Heckonbkumu yanamu (Gonee asyx).

1.1.48 none3Has Harpy3ka (payload): OcHoBHaa doyHKUMA, KOTOpYIO o6ecneunsaeT FRU.

MpumeyaHue — Brnoyaer B cebs annapaTHble cpeactea FRU, 3a Ucknio4eHUeM Toro, 4To CBA3AHO C ynpas-
neHuneMm. Taloke MOXET BKIoYaTh B ce6s NPOLUMBKY, ONepaLyMoHHy0 cucTeMy W npuknagHoe MO, pabotatowee Ha anna-
paTHOM ypOBHe MOSIE3HOI Harpy3Ku.

1.1.49 untepdeincHan Harpyska (payload interface): NlokanbHbih uHTEpcheic B npegenax FRU mexay
NONe3HON Harpy3KoW U KOHTPONINEPOM UHTENNEKTYaNbHOrO ynpasneHus nnatdgopmo.

1.1.50 dmsuyeckun agpec (physical address): Agpec, onpeaenaowmin puanyeckoe MecTononoxe-
Hue FRU.

MpumevyaHue — CoCTOMT U3 NONENH «TUN MECTa» U KHOMEP MecTay.

1.1.51 Homep pusuyeckoro cnora (physical slot number): Onpeaenser ¢dusunuyeckoe pacnonoxeHue
croTa B npeaenax Lwaccu.

MpumevyaHne — Homepa dpusndecknx cnoToB HauMHaroTCA ¢ Uudpbl 1, 0603Haqas caMblit NeBbIV (UK caMbli
HUXHWIA) cM3MHecKuid CNoT 1 nocrnefoBaTenbHO yBenuuneas Bnpaso (WNKU BBEpPX ANSA rOPU3OHTaNbHO OPUEHTUPOBAHHBIX
cnotoB). Homep dumsnyeckoro criota He o6a3aTenbHO coBnagaeT ¢ ero noryeckuM Homepom. Tabnuua agpecos B 3a-
neax waccn FRU cnyxuT Ansa conoctaBneHns mMexay puandeckum u nNorudeckuMm HoMepamu Kaxgoro cota Laccu.
dusnyecknii Homep croTa yKasbiBaloT B NONe «HOMep MecTa» B 3anucsx Tabnuupl.

1.1.52 ynpaBneHue mnarcgopmon (platform management): YnpasneHue pecypcamu u yHKUUSMU
ycrpovicte FRU B cucrteme Luaccu.

1.1.53 nopT (port): MuHumanbeHoe Ynucno auddepeHumanbHbIX Nap KPOCC-nnartbl, KOTOPbIe MOTYT ObITb
3aJ€MCTBOBAHbI MPU NOMOLLM TEXHOSIOTMU SNEKTPOHHOIO KNioYa AN nepeAayu CUrHanoB U JaHHbIX.

MpuMmevyaHne — [na ocHOBHOro MHTepdeiica NOPT COCTOUT U3 YeThipex AuddepeHyuanbHbIX nap. Ana uH-
CTPYMEHTanbHOro MHTepdeica oanH NopT COAEPXUT ABe AuddepeHLmanbHbie naphbl.

1.1.54 moaynb RTM (rear board or rear transition module, RTM): Moaynb TpacCUpOBKU BbIBOAOB 30HbI 3
WHCTPYMEHTambHbIX MOAYNEH Ha 3a4HIOK CTEHKY LLACCU MU MOAYMb ThINIbHOTO BBOAA/BLIBOAA.

1.1.55 npaBas ctopoHa (right): NMpumeHnTensHo kK Moaynsam AXle n ATCA yka3biBaeT CTOPOHY Nnarhl,
KoTopas OyaeT HaX0aMTbCs crnpaBa, €CiM CMOTPETH Ha LLIACCH C BEPTUKANbHBIM PACMonoXXeHUeM Moaynen co
CTOPOHbI NIMLEBBIX NAHENEH, Unu cnepeau.

1.1.56 uncpopmauusa waccu FRU (shelf FRU information): Tabnuua 3anucen gaHHbIX, XpaHALLASACS B
waccn FRU un cogepxawass MuHumMansHo Heobxoanumyo MHhOpMAaLIMIO MO MOLLHOCTU NMUTaHUS LLIACCU, BO3-
MOXHOCTAM OXNaXAEHUA U NoaAepPKUBAEMbIM KPOCC-NNaToi CoeUHEHUAM.

1.1.57 meHemxep waccu (shelf manager): Y3en, oTBETCTBEHHbIN 3a ynpaBneHUe NUTaHUEM, oxXnaxgae-
HUeM U COEAUHEHUAMMU (NPpK MOMOLLYM NpoLeayp SNEKTPOHHOIO KIo4a) B LLACCH.

MpuMevyaHne — MeHeaxep LIACCK TaKKe MapLUPYTU3MPyeT coobLieHns Mexay WHTepdeiAcoM cucTeMHoro
agmuHuctparopa u IPMB-0, npegocTtaBnseT UHTepdeichl ANA CUCTEMHBIX PENO3UTOPUEB U OTBEYAET Ha coobLeHus o
cobbITusAX. MeHeaxep Lacch MOXET GbITb YaCTUHYHO UMK MOMHOCTBIO peanun3oBaH Ha 060pyA0BaHWUKM KOHTporiepa ynpas-
neHus wacen ShMC n/vnu gucnetyepa cucTeMsI.

1.1.58 IP-agpec MeHeakepa waccu (shelf manager IP address): IP-agpec Bepcuu 4, yHMKanbHbii Ans
KaXkaoro Laccu cUCTeMbl, KOTOpOoe NogaepXuBaeT ynpasneHue yepes Ethernet.

MpuMmevyaHue — Brniobolt MOMEHT BpeMeHHU aToT IP-agpec MoXeT ObITb CBSA3aH ToNbko ¢ oaHUM MAC-agpecom.

1.1.59 kOHTpOnNep ynpasneHusa waccu; ShMC: KoHTponnep MHTENNEKTyanbLHOro ynpaeneHus nnar-
dopmoit IPMC, 04HOBPEMEHHO peanuayoLwmnin PYyHKLUMN MEHeQKepa LACCH.

1.1.60 aucneTyep cuctembl (system manager): PyHKUMOHANbHAA HAACTPOKKA HAA MEHEAKEPOM Luac-
CM, KOTOpas YNpasnseT BCel CUCTEMOW B LIEMTOM HE3aBMCUMO OT KOHKPETHOW peanu3avuu.
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MpumedaHue — [ucneryep cucTeMbl MOXET GbITb YaCTUHHO UMM MOMHOCTLIO peanu3oBaH kak Ha o6opyaoBa-
HUM KOHTpONNepa ynpaBneHns Laccu, TaK U B BUAe OTHENbHOro y3na.

1.1.61 cnor (slot): MecTropacnonoxeHue Ka)xagoro Moagyns B LLaccu.

1.1.62 Tononorua 3sesaa (star): Tononorusa KPocc-nnarsl, UMEoLas 0guH CUCTEMHBIN CROT, COEANHEH-
Hblii CO BCEMU UHCTPYMEHTamNbHbIMU CIOTAMM LLACCH.

1.1.63 HocuTenb Mogynei (subrack): MexaHu4eckas HecyLuan KOHCTPyKUust ans mogynen AXle n ATCA.

MpumMmeyaHune — Buioyaer B cebsa obasaTenbHble 3MIeMEHTLI: HanpasnsowWwme AnNs YyCTaHOBKA Moaynein W
ycTpoiicTe FRU, 3alLuTy OT 3neKTpocTaTUYecKux paspagoB, HanpasnawLwne WTUGTLI, MOHTaXHbLIE KpenneHua NS nu-
LieBbIX NaHeneit Moayrnei, anekTpoMarHUTHbIE 3KpaHbl U KpenneHns nog Kpoce-nnaty. Hocutens Mogyneii aensetcs c6o-
POYHON eAuHULENR LWaccu.

1.1.64 BepxHsAA cTopoHa (top): MpumeHuTensHo k moaynsam AXle n ATCA o60o3Ha4aeT CTOPOHY nnarThl,
KoTopasi HaxXoAUTCA BBEPXY NPW BEPTUKAmNbHOW YCTAHOBKE MOAYIS B LLACCHU.

1.1.65 30Ha 1 (zone 1): YacTb NMMHENHOrO NPOCTPaHCTBa BAOMb BbiCOThI cnoToB ATCA 1 AXle, Bblaenex-
HbIX NOA4 MUTaHUE, ynpasneHue u apyrue BcrnomMorarerbHble yHKUMK.

1.1.66 coeauHuTens 30HbI 1 (zone 1 connector): CoeaunHurens J10 Ha kpocc-nnate u P10 Ha moayne.

1.1.67 30Ha 2 (zone 2): YacTb NMMHENHOro NPOCTPAaHCTBA BAOMb BbICOThHI ¢NoToB ATCA u AXle, Bblaenex-
HbIX NOA UHTEePdIENChl Nepeaayn AaHHbIX U CUHXPOCUIHArNOB.

1.1.68 coeguHuTensb 30HbLI 2 (zone 2 connector): Coeannutenu P20—P24 Ha kpocc-nnate U coeguHu-
Tenun J20—J24 Ha moayne.

1.1.69 3oHa 3 (zone 3): YacTb NMHENHOIO NPOCTPAHCTBA BAOSb BbiCOThI cnoToB ATCA u AXle, BblaeneH-
HbIX NOA MONb30BATENbLCKUE NMPUIOXKEHUS.

1.1.70 coeguHuTtenb 30HbI 3 (zone 3 connector): CoeauHuTenu, onpeaensiemblie PacLUMPSIOLIMMK
crtangaptamu AXle-3.n.

TepmuHbl ATCA, He ucnonb3yembie B AXle unu umerowue apyroe sHayeHue

Yactb TepmuHoB ATCA He ucnonb3dyerca npu onucadum cucrem AXle, tak kak B nHgyctpum KUA, rae
NpUMeEHAITCA cucTembl AXle, 3TM TepMUHbI MOTYT UMETb APYroe, OTIIMYHOE MO CMbICAy 3HaveHue. K atum
TEePMUHaM OTHOCATCS:

1.1.71 ¢ppoHTanbHana nnara (front board): SksusaneHT moayna AXle.
.1.72 kapkac (frame): SksuBaneHT cTonku (Rack).
.1.73 nnarta koHueHTparopa (hub board): SksusaneHT cucremHoro moayns AXle.
.1.74 cnot koHueHTpaTtopa (hub slot): SkeusaneHT cuctemHoro cnora AXle.
.1.75 y3noBaa nnarta (node board): SkBMBanNeHT UHCTPYMEHTaNbHOro moayns AXle.

1.1.76 yanoBon cnot (node slot): SkBuBaneHT MHCTPYMEHTanNbHOro cnorta AXle.

1.1.77 nonka (shelf): SksuBaneHT waccu AXle.

CokpaueHus

1.1.78 advanced telecommunications computing architecture; ATCA: YcoBepLueHCTBOBaHHasA ap-
XUTEKTYpa AN TENEKOMMYHUKALMOHHbBIX BbIYUCAEHUN — CTAHAAPT Ha MOAYNbHbIE TENEKOMMYHUKALMOHHbIE
cuctembl, paspabortaHnHoiii rpynnon PICMG.

1.1.79 advancedTCA extensions for instrumentation and test; AXle: Pacumpenue ATCA ansa npu-
noxeHun KUA.

1.1.80 intelligent platform management; IPM: UHTennekTtyansHoe ynpasnenue nnatdopMmoin — npo-
Lecc, Npu KOTOPOM yNpasfeHne pecypcamm cucTeMbl n ee otaenbHbix yacten (FRU) nponssogutca cneum-
anbHbIM KOTPOMMAEPOM MO 3a4aHHOMY arropuTMmy.

1.1.81 local area network; LAN: JlokanbHast BbIMUCNUTENBHASA CETb.

1
1
1
1

MpumedaHne — B HacTosLWweM cTaHAapTe OTHOCUTCSA K BblMUCNUTENbHBIM ceTaM Ethernet 10/100/1000Base-T.

1.1.82 LAN extensions for instrumentation; LXI: Pacwupernne LAN ana npunoxenun KUA.

1.1.83 peripheral component interconnect; PCl: BaauMocesAsb nepupepunHbiX KOMNOHEHTOB —
LUMHA BBOAA-BbIBOAA AN NOAKITIOYEHUS NepudEPUnHbIX YCTPONCTB K MaTEPUHCKON nnaTte KOMNbIoTepa.

1.1.84 PCl express; PCle: JlokanbHaa KOMNbIOTEPHAs WKWHA pacLUMPEHUS, NpeaHa3Ha4YeHHasa ans noa-
KJOMEeHUA nepudepuiiHbIX YCTPOMCTB K CUCTEMHOI NnaTe NepcoHanbLHOro KOMNbloTepa.

MpumedaHue — PCle peanusyeT nporpammHyto Moaens UHTepdeiica PCl n npoTokon nocnepoBaTenbHOM
nepepavu fJaHHbIX.

1.1.85 PCI extension for instrumentation; PXI: Pacunpenune PCle gns npunoxeHuit KUA.
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1.1.86 VME (versamodule eurocard) extensions for instrumentation; VXIbus: PaclumpeHue LWmnHbI
VME ang npunoxenuin KUA.

1.1.87 KOHTPONbHO-n3MepuTenbHaa annapatypa; KMA: COBOKYMHOCTb TEXHUYECKUX CPEACTB M3Mme-
peHuin (M3MepuTenbHbIX NPUBOPOB, AATHYMKOB U AP.) U BCTIOMOraTeslbHbIX YCTPOWCTB, NpejHasHaveHHbIX ANs
KOHTPOMSA U U3MEPEHUST INIEKTPUYECKUX U DU3UYECKUX NapaMeTpoB.

1.1.88 nporpammHoe o6ecneuenue; NO: Komnnekc nporpamm, obecneymBaromx o6paboTky unu
nepeaayvy AaHHbIX MPU BbIMONIHEHMU U3MEPEHUI, KOHTPONIE NapaMeTpPOB W BbINOMHEHUU (PYHKLMOHANBHOTO
TECTUPOBaHUA Npu NomoLLm cuctem KUA.

1.1.89 aneKTpomMarHuTHas COBMeCTUMOCTb; SMC: CnoCoBHOCTb TEXHUYECKUX CPEACTB OAHOBPEMEH-
HO (PYHKLMOHMPOBATbL B peanbHbIX YCMOBUAX KCnnyaTauum ¢ TpebyeMbiM Ka4eCTBOM MpuU BO3AENCTBUN HA
HWUX HENnpeaHaMepeHHbIX ANEKTPOMArHUTHbIX MOMEX U He co3aBaTb HeAONYCTUMBIX SNEKTPOMAarHMTHbIX Mo-
MeX APYrMM TEXHUYECKUM CpeCTBaM.

2 TpeboBaHNA K KOHCTPYKLUU

Moaynu n waccu AXle gOoMmKkHbl YAOBNETBOPATL COOTBETCTBYOLWMM TpeboBaHuam ATCA, npeabsense-
MbIM K KOHCTPYKLUMWU. HEKOTOpbIE M3 HUX HE MMEIOT OTHOLEHMSA K AXle, NO3TOMY He BKIOYMEHbI B HACTOALMNIA
cTaHgaprt. B yacTtHoCTuU, uckniodeHsl TpeboBaHua kK moaynam RTM, coeauHeHUsiM 30Hbl 3 U K AONYCTUMOMY
YPOBHIO 3BYKOBOTO LUyMa.

2.1 OCcHOBHbIe TPEOOBAHUA K KOHCTPYKLUUMU

N3penuna AXle gomkHbl yAOBNETBOPSATL BCeM TpeboBaHMUAM, BKMOYEHHbIM B nogpasgen 2.1 [1].
MpaBuno 2.1 Mpoayktel AXle-1 4omkHbl yaoBneTBopaTk TpeboaHusam 2.1—2.7 [1].

2.2 Tpe6oBaHUA K KOHCTPYKLMK Moy en

Moaynu AXle 0omXHbl yA0BNETBOPSATh KOHCTPYKTUMBHLIM TpeboBaHusaM K ppoHTanbHbiM nnatam ATCA.
B cBA3u ¢ Tem 4To cuctemMbl AXle-1 He cogepat MOAYMEN Nepexoaa Ha 3a4HIOK CTEHKY (MOAYNU ThIABHOTO
BBOAa-BbIBOAa RTM), mogynu AXle-1 He HyXgaloTca B coeanHuTenax 3oHbl 3. OgHako gonyckaeTcsa npume-
HEeHne coefnHeHun 30Hbl 3 B pacwmpeHusax AXle-3.n. [na npeaoTBpalleHna HanoXXeHun ¢ COeanHUTENSMN
30HbI 3 U BO3MOXHbIX MOBpexaeHun moaynen ansa moaynen AXle-1 coxpaHeHa OyHKUMA LeHTpupoBaHus/
ynpaBneHnsi COMNEHEHMEM C UCNONb30BaHUEM ynasnuawowero oteepctua K2. na moaynen AXle-1 onpe-
JeneHo 3Ha4yeHne No yMOSHaHUIO KNIOYEBON No3uumn B Hanpasnswwem otsepctun K2. Korga paclumpeHus
AXle-3.n 30HbI 3 HE MCNONbL3YIOT BO3MOXHOCTb O0TBEPCTUA K2/A2 LleHTpUpOBaHMA/yNpaBneHns n cogepxar
coeanHutenu VHDM co BCTPOEHHbIMW LiEHTpupylowmumn wrudpramu, ana moaynei AXle-1 onpeaeneHa o6-
nacTb, nNokasaHHas Ha PUCYHKe 2.1, B KOTOPOI 3anpeLleHo pasmellatb 3f1eMeHTbl BbiCoTol 6onee 5 mm.
YT06bl HE AONYCTUTbL HaNOXeHWe C coeamHuTenammu 30Hbl 3 AXle-3.n, B moaynax AXle-1 He pgonyckaetcs
peanusaums OnUMOHanNsLHOrO pacLMpeHna nevaTtHon Nnatbl B 30HE 3, NPMBEAEHHOIO HA pucyHke 1.7 [1].

MpaBuno 2.2 Moaynu AXle-1 gomkHbl yaoBneTBopatb Tpebosanuam 2.8, 2.10—2.75, 2.80—2.105 u
2.133 [1] npu ycnoBumn cobnogeHna AONONHUTENbHbIX OrpaHUYeHNin, NPUBEAEHHbIX B HACTOSILLIEM CTaHaapTe.

Mpaeuno 2.3 Ha neyatHon nnare AXle-1 Moayna He AOMNYCKaeTca MCNONbL30BaTh ONUUOHANbLHOE pac-
LMpeHue obnacTtu nnatbl B panoHe 30Hbl 3, onpeaeneHHoe B 2.9 [1].

Paspeluenune 2.1 Mpu HeobxoaumocTu B nevatHow nnarte AXle-1 moayns MoxeT ObiTb obecneveHa Bo3-
MOXHOCTb MCMONL30BAHMA ONUMOHANBHOIO pacluMpeHns obnacTtu nnarbl B paiioHe NUMUEBOW NaHenwu, onpe-
aenexHoro B 2.9 [1].

MpaBuno 2.4 B mogynax AXle-1 He AOMKHO ObITb HUKAKMX KOMMOHEHTOB BLICOTOM Gonee 5 MM, ycTaHoB-
NEHHbIX HA KOMMOHEHTHON CTOPOHE 1 MeyaTHoW nNnaTbl B Npegenax 06nactu AONOMHUTENLHOMO OrpaHuYeHns
BbICOTbl KOMMOHEHTA, NOKA3aHHOW Ha PUCYHKe 2.1.

3amevanue 2.1 B kaxxgom coegumHutene 30Hbl 3 kpocc-nnartbl AXle-3.1 umeerca BCTPOEHHbIN YCTaHO-
BOYHbIN WTUAT. STOT WTUAT BXOAMT B kopnyc moaynsa AXle-1. Mpaeuno 2.4 obecneunBaer 3a3op AN JaHHO-
ro yCTaHOBOYHOTO LUTUPTA.

3ameuanue 2.2 Ot moayneii AXle-1 He TpebyeTcsa peanu3aums BCEro PyHKUMOHAanNa «ropsyeit 3aMeHbl»
moaynen. «fopayaa sameHa» — 9TO BO3MOXHOCTb COYNIEHEHMA/PACUHNEHEHUA MOAYNA C KPOCC-NnaTton npu
BKITIOYEHHOM NUTaHMUM Waccu. B yacTtHocTu, He Tpebytotcs peanusauus 3awenok (handle switch), onmcaHHbIX
B 2.76 [1], U NnpUMEHEHNE CUMHErO CBETOAMOAA «ropsayein 3aMmeHbl» (Blue Hot-Swap LED).

PaspeweHnue 2.2 Mogynu AXle-1 MOryT NnONHOCTLIO 06ecneunBaTb BO3MOXHOCTb NOAAEMKAHUS «ropsi-
Yyen 3aMeHbI» 1 peanu3aumu 3aLLenoKk B COOTBeTCTBuU ¢ 2.76 [1].
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Bug A

— 1 ]
Bug co cTopoHbl 1
MOHTaxa nevaTHol nnartbl

MoapobHbI Bua A

O6n1acTb orpaHuyeHnst

MpumevaHnsa
1 Bce pasmepbl ykasaHbl OTHOCUTENbHO 6a3 D n F
2 Bce pasmepbl, ykasaHHble Ha 3Toli cxeMe, sABNstOTCA 6a30BbIMU U MetoT gonycku 0,13 DE.

PucyHok 2.1 — O6nacTb KOMMOHEHTA AOMNOMHUTEbHBIX OTPaHNYEHUid BbICOTbI 4718 Mogyrnein AXle-1

MpaBuno 2.5 Mogynu AXle-1, cogepxauwmne B cebe 3awenky AnsA NOMHOW NOALEPXKKA BO3MOXHOCTENR
«ropsiyeli 3aMeHbl», AO/MKHbI YA0BNETBOPATbL TpeboBaHuam 2.76—2.79 [1].

MpaBuno 2.6 Mogynb AXle-1, He UMeOLWNIA 3aLLeNkn, fOo/KeH obecneynBaTb BO3MOXHOCTb BUPTyasb-
Horo Bxoga ansa IPM-koHTponnepa mMoAyns U NporpaMMHOiR MMUTaLUKM 3alienok (BUPTyasbHbIX 3allenok) C
NOCTOSAHHOW Mepejayeil COCTOSAHWSA, NO KOTOPOMY MepeknlyaTesb HaXo4MTCA B NO3ULUN «3aKPbITO».

2.2.1 CBeTognogbl U MapkupoBKa nuueBoi naHenun AXle

B moaynsax AXle-1 moryT 6biTb He NpefyCMOTPEHbI CBETOANOAbI Ha NULEBOI MaHenu, KpoMe CBeToAuo-
fa LED 1, onpepeneHHoro B ATCA. PelueHrie 0 NOMOXEHUN U LBeTe No6bIX CBETOANOAOB NNLEBOIN naHenu,
Kpome ob6s3atenbHoro LED 1, npuHumaeT pa3paboTumk. 3-3a NOTHOCTM pa3beMoB BBOJa-BbiBOAA, HEOHXO-
OVUMbIX 41 TECTMPOBAHMA U U3MEPEHWIA, nNpegnonaraeTcs, YTo CBETOAMOAblI 6yAyT pacnonaratbcsi 6/M3K0 K
BEPXY WU HU3Y NULEBOIW NaHenu mMopyns.

Paspewenne 2.3 Mogynu AXle-1 moryT yaoBneTBopsATb TpebosaHuam 2.106—2.132 [1].

MpasBuno 2.7 Ha nuuesoli naHenu mogyns AXle-1, peanusylowero BO3MOXHOCTb «ropsiyeil 3aMeHbl»
(couneHeHune/pacyneHeHne Moaysasi ¢ KPOCC-NAATON MpU BKAKYEHHOM MUTAHUM LWACCK), AO/DKEH ObiTb CUHWI
cesetogunop (blue led) Ha nuueBoi naHenu, ygoneTeopsaloWwnin Tpeb6oBaHnam 2.112—2.113 [1].

MpaBuno 2.8 Ha nuueBoli naHenn kaxgoro moayns AXle-1 goskeH 6biTb cBeTogmog LED 1, yaoBneTtBo-
psawowwnii TpeboBaHnam 2.115—2.118 [1].

2.3 Mogaynu TbinbHOro BeoAa-sbiBoga (RTM)

ApxutekTypoii AXle-1 He nNpefyCMOTPEHO MCMO/Ib30BaHMe MOAYyNe TbiIbHOrO BBOAA-BbIBOAA WN MOA-
KNIOYEHNE ApYyrux moaynei Kk pasbemam 30Hbl 3. Pasgen 2.3 [1] He npumeHuM K apxuTekType AXle-1.
Mpasuno 2.9 Mogynu AXle-1 He [0/DKHbI UMETb HUKAKUX COeAUHUTENE B pailoHe 30HbI 3.
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2.4 CoeauHuTENM KPOCC-Nnarbl

Apxutektypa AXle BknovaeT B cebsi coeagnmHuTENnn 30HbI 1 1 30HbI 2 apxutekTypbl ATCA. Hekotopbie
crneyumduyeckne TeNneKOMMYHUKaLMOHHbIE CUTHanNbl B cCOeAuHUTENE 30HbI 1 He ncnonb3yoTcsa B AXle. Beeae-
Hbl CUrHanbl AnA coeguHutenen 3oHbl 2 AXle, KOTOpble HE UCNONb3YIOTCS B apxutekType ATCA.

2.4.1 CoeguHuTenb 30HbI 1

B yctpoiictBax u cucrtemax AXle-1 ucnonb3oBaHbl LENW NUTaHKUA, CUTHanNb! ANA annapaTtHoro ynpas-
neHva n paspaabl PU3N4ecKoro agpeca cnota, npeaocTaBnseMble CoeamHuTenem 30Hel 1. B ycTponcTeax un
cuctemax AXle-1 He NPUMEHAKOTCA KOHTaKTbl 30HbI 1, NpegHa3HavYeHHble ANa OpraHu3auum NpoLeccos camo-
koHTpons («metallic test», «ringin generator»).

Mpaeuno 2.10 Moaynu u o6GbeauHuTenbHble naHenu AXle-1 OOrkHbI YAOBNETBOPSATL TpebGoBaHu-
AM 2.267—2.274,2.297 n 2.299 [1].

3ameuanue 2.3 Cucrembl AXle-1 He 4OMKHbI peann3oBbIBaTh Pe3epBHbIE NUHUK NUTAHWA UK annapar-
Horo ynpasneHus. Moagynu u cuctembl AXle-1 gomkHbl peanu3oBbiBaTh M NOAKNIOMaTh pecypcbl ATCA, o6o-
3Ha4yeHHble cydpdPUKCOM «_Ax». Micnonb3oBaHne pecypcos, 00603HaYeHHbIX CYy(PPUKCOM «_B», onuuoHanbHo.

CoeanHuTenb 30HbI 1 onpeaeneH B npunoxenun B [1] ¢ huanueckumm pasamepamu coeguHuTensa ppoH-
TanbHOI Nnatbl, ykasaHHbiMuM B Tabnuue B.5. [na nyywei comectumoctu AXle HeobxoaumMo, 4ToObI KOHTaK-
Tbl COEAUHUTENS UMENM XKECTKUE JONYCKU.

Mpaeuno (2.0) 2.1 KoHtakTbl coeanHUTENst 30HbI 1 (PPOHTANbLHOW NNaTbhl C HOMUHANbHLIM AUAMETPOM
1,6 MM (cooTBeTCTBYET AnameTpy E, npuBegeHHomy B Tabnuue B.5 npunoxenus B [1]) AomkHbI UMETL Ana-
MeTp B AnanasoHe ot 1,562 no 1,613 mm.

Mpaeuno (2.0) 2.2 KoHTakTbl coeaAnHUTENSI 30HbI 1 (PPOHTANBLHOW NNaThl C HOMUHAMNbHBLIM AUAMETPOM
0,76 MM (cooTBeTcTBYET AnameTpy F, npusegeHHomy B Tabnuue B.5 npunoxenus B [1]), AOMKHBI UMETL Ana-
MeTp B AnanasoHe ot 0,749 no 0,775 mm.

2.4.2 CoeanHUTENb 30HbI 2

Cucrembl AXle-1 uCnonb3yroT Takue e CoOeAUHUTENM 30HbI 2, Kak n ATCA.

Mpasuno 2.11 Moaynu n kpocc-nnatbl AXle-1 4OmKHbI yA0BNETBOPATL TpeboBaHusam 2.300—2.302 [1].

2.4.3 CoeauMHUTENDb 30HbLI 3

B cucremax AXle-1 He ncnonb3ylTcs pecypcbl 30HbI 3. OgHAKO paclumpeHus ctaHaapta AXle-3.n go-
MyCKaloT MCMONb30BaHME 30HbI 3 ANA NPUNOXEHUIA NPU HeoBx0aAUMOCTH. Pasmepbl coeguHUTENen, MCNonb3y-
eMbIx B 30He 3 Ha Kkpocc-nnare AXle-3.n, orpaHu4eHbl Takum o6pas3om, UToObl OHM HE MeLlanu YCTaHOBKE B
waccu moaynen AXle-1 6e3 coeagnHutenein B 3oHe 3. Takke waccu AXle-1 40MmKHbI KOHCTPYKTUBHO AONYCKATb
ycraHoBky mogynen ATCA un AXle-3.n, KOTOpbIE UMEIOT COEAUHUTENN 30HLI 3.

3ameuanue 2.4 MNocneayowme craHaaptel AXle-3.n, koTopble GyayT onpeaenaTb COeAUHEHUA 30HbI 3,
JOMKHbI yAOBNETBOpAThL Tpebosanusam 2.303—2.313 [1].

3ameuvanue 2.5 Ana coeMectumoctu ¢ moaynsmu AXle-1 coeguHutenu 30oHbl 3 AXle-3.n kpocc-nnatbl
JOMKHbI GbITh PacnonoXeHsl B Npeaenax rpaHul obrnactu pacnonoXeHusi, onpeaeneHHon Ha pucyHke 2.2.
OTO OTHOCUTCS K COEAMHUTENSAM, NPEAHA3HAYEHHbIM 4TS CTIKOBKM C MHCTPYMEHTAmNbHbIM MOAYNEM, HO HE K
coeguHutenam moayneit RTM AXle-3.n. OBnacTb pacnonoxeHus coeanHutens Ha mogyne RTM onpeaene-
Ha [1]. ATCA KOHCTPYKTUBHO HE AONYCKaEeT yCTaHOBKY moayrnei AXle-1 B CnoTbl C YCTAHOBAEHHbIMU MOAYNAMU
RTM, nostoMy Ha pacnonoxeHue coegunutenein RTM B AXIe-3.n waccu He HaknaabiBalOTCA OrpaHuYeHus.

2.4.4 LleHTpupoBaHM1e n ynpaBrieHUe CTbIKOBKOW

Cucrembl AXle-1 fOMKHbI peann3oBbiBaTb NPUHLMMBI MEXAHUYECKOTO YNpaBrneHnsi CTbIKOBKOW KPOCC-
nnatbl U COMNEHAEMbIX MOAynel, ucnonbayemoix B ATCA [1]. s 9TOro ucnonb3yTes WTUEThl HA KPOCC-
nnate A1 u Ha RTM A2 ¢ onpeaeneHHon (hOpMON CEYEHUSA U YNOBUTENU C OTBEPCTUAMU HA MHCTPYMEH-
TanbHbix Mogynax K1 u K2. Ecnu dopma wrugta coBnagaer ¢ hopMoi OTBEPCTUSA YNOBUTENS, TO CTbIKOBKA
paspeLuaeTtcs, B NPOTMBHOM Criydyae — He paspeLuaeTcs.

Mpaeuno 2.12 Moaynu n kpocc-nnatbl AXle-1 gomkHbl yaoBneTBopaTb TpebosaHuam 2.314—2.324,
2.328—2.329 1 2.331—2.338 [1].

Mogynu AXle-1 He umeloT coeanHMTENEN 30HbI 3 M AOMKHbI pa3pabatbiBaTbCA Takum 06pasoM, YTo-
Obl MEXAHUYECKN HE MepecekaTbCsA C CoeAMHUTENSMM 30HbI 3 kpocc-nnatbl AXle-3.n. Moaynb gomkeH 6bITb
CHabxeH BblpaBHMBaKOLWMMK ynoBuTenamu (alignment receptacle) Takon dopmbl, 4TOBbI NpeaoTBPaTUTh
BO3MOXHOCTb MX ycTaHOBKM B wwaccn ATCA ¢ HecoBmecTuMbiM MoayneM RTM wunu coeanHutenem 30Hbl 3
Ha Kpocc-nnare. 3HayeHne KIoYEBON MO3MLMKM B OTBEPCTUM ynosutens K2 no ymonyaHuio ana moaynew
AXle-1 paBHO «5x», rae «x» npeacraensieT cobor Kpyrnoe oTBepcTUe B yroBUTENE, KOTOPOE ByaeT BMeLLaTb
OZHO 13 Nonoxexun knova (1—38) (cm. Tadbnuuy 2.14 [1] Ana onpeaeneHns NOMOXeHUS KIIOUYEBbIX MO3ULUIA).
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B 30He 3 kpocc-nnatbl AXle-3.1 MCMNONb30BaHbl COEAVNHUTENN CO BCTPOEHHLIMM BbIPABHUBAIOLMMY WITUGTAMK
(alignment posts). Ons Takux Kpocc-naaT MOXeT NoTpe6oBaThCcs yaneHue BbipaBHUBAOLWEro ynosutens K2 Ha
mMoaynsx AXle-1, B NpOTUBHOM cilyyae OH GyeT nepecekaTbCsl C KOprnycoM COeAMHUTENS, Mellasi COYIEHEHNUIO.

Mocnepytowme ctaHgaptel AXle-3.n (rge N > 1), yctaHaBauBarwLwme 30Hy 3 Kpocc-naaTtbl, 4O/DKHbI onpe-
OenaTb UCNO/Mb30BaHWe BbipaBHUBAKLWINX WTUMTOB A2 CO 3HaYeHueM «57».

Mpasuno 2.13 Mogynu AXle-1 fO/KHbI UMETbL YCTaHOB/IEHHbIE NMPOM3BOAUTENIEM BblpaBHMUBaOLLME Y0-
BUTENn K2 co 3HauyeHuMeM K1o4eBOli MOo3uLuK, paBHbIM 3HAYEHUIO MO YMONYAHUIO «5X».

3ameyaHue 2.6 TpebosaHue 2.338 [1] 065a3biBaeT ob6ecneunTb nerkyto 3ameHy A2 n K2 anemeHtoB 6e3
cneumnanbHbIX MPUCNOCOGIEHNIA.

2.5 Kpocc-nnartsl

Kpocc-nnatel AXle-1 moryT obecneynBaTb BO3MOXHOCTb YCTAHOBKMN CUCTEMHOrO MOAYNS B CTaHAAPTHbIN
cnoT AXle unn umMeTb CUCTEMHbIE pPecypcbl, BCTPOEHHbIE B camy Kpocc-naarty. MNMosuunn cnotos AXle O0MX-
Hbl Y,0BNETBOPSATb KOHCTPYKTUBHbIM TpeboBaHuaM [1]. Apxutektypa AXle onTumMmnsnpoBaHa Aas HocuTenei
MoAayneii, KoTopble MOryT GbiTb YCTAaHOB/IEHbl B CTaHAapTHble CTOWKM cepun 482,6 MM. DTO orpaHuumsBaet
MakcumasnbHOe YMCA0 NOoALepXMBaAEMbIX apxXuTekTypoi AXle-1 BepTuKabHbIX CNOTOB A0 14.
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MpaBuno 2.14 MNo3nyumn cnoToB OTKPLITOW CUCTEMbI Kpocc-nnatbl AXle-1 4OMmKHbI YAOBNETBOPATL TPe-
6oBaHuaAMm 2.339 n 2.241—2.346 [1].

Mpaeuno 2.15 Kpocc-nnatbl AXle-1 gomkHbl npeaocTaBnAatb He 6onee 14 cnotos AXle.

Mcnonb3oBaHue Tonbko 14 cnotoB 0CBOBOXAAET pecypCbl UHCTPYMEHTANbHOIO MHTEPAENca, KOTOpbIe
B ATCA ncnonb3oBaHbl 4ns CBA3K co cnotamm 15—16. AXle ncnonb3yeTt aTu KOHTaKTbl HA CNOTE CUCTEMHOTO
Moayns Ans TpaccupoBku curHanos STRIG. Ha octanbHbIX CnoTax 3TU KOHTaKTbl UCMOMb30BaHbI A4Ns noKarb-
HOW LWKHbI AXle.

3ameyanue 2.7 Hymepauus agpyroro crnota unu Apyroi cneunduyeckon nosuumm BbIXOAUT 3a pPaMKu
HacTosALLero craHgapra.

2.6 Hocutenu mogynen

Hocutenu mogynei AXle-1 gormkHbl nogaepxuears Mogynu AXle B cootBeTcTBum ¢ Tpebosanmamm [1] K
HeCyLUMM KOHCTPYKUMAM AN PPOHTanbHbIX nnart. OgHako cuctembl AXle-1 He nogpasyMmeBatoT UCrnonb3oBa-
Hust moaynen RTM. Kak n anst kpocc-nnat, B HOCUTENSAX MOAYNEN A0NyCcKkaeTcss COBMELWATb cneyuduyeckme
nonb30BaTeNbCKUE U CTAHAAPTHbIE CMOThI.

Hocutenu moaynei ATCA MCNOMb3YOTCS B OTHOCUTENbHO CTaTUYHBIX YCITOBUSIX OKPYXKAIOLLEN Cpeabl.
Cucrembl AXle npeanonaraercs NPUMEHsITb B ropasao 6onee WMpOoKMX guanasoHax BapbUpPOBaHUS YCIOBUNIA
OKpy>KatoLen cpeabl. HECMOTPS Ha TO YTO NPOEKTUPOBaAHWUE HOCUTENEN B COOTBETCTBUM C TECTAMM LIENOCT-
HocTu ATCA aBnsieTcA pasyMHbIM NOAXOAO0M, pearibHble yCrnoBus cpeabl Ana cucteM AXle onpeaenser cu-
CTeMHbIA MHTerparop. CregosartenbHO, OT HocuTenen moaynen AXle He TpebyeTcs COOTBETCTBUE TeCcTam
uenoctHoctn ATCA.

MpaBuno 2.16 Mosuuum cnotos Hocutensa Moayna AXle-1 4OmkHbI yAOBNETBOPAThL TpeboBaHuaAm 2.347,
2.349—2.351, 2.353—2.354, 2.357—2.364, 2.367, 2.369—2.386, 2.388, 2.390—2.397, 2.404—2.406 u
2.408 [1].

2.7 lWaccu

Kpome TpeGoBaHuii K HOCUTENIO MOAYNEl U KPOCC-nnate, KoTopble o6ecnevnBaoT COBMECTUMOCTb C
moaynsamu AXle, He CyLLECTBYET APYIMX KOHCTPYKTUBHBIX OrpaHudeHnin Ha waccu AXle. OyHKLMOHANbHOCTb
waccu onpegenserca npoussogutenem. K waccu AXle He NPpUMEHAETCA HU 04HO U3 TpeboBaHwuii nogpasae-
na 2.7 [1].

3ameyanue 2.8 B waccu AXle gponyckaerca peanu3auus nogaepxkn ATCA moaynein RTM.

3 YnpaBneHue annapartHoun nnartdopmon

Apxutektypa AXle Bknoyaet B cebs oyHKUUM ynpaBneHust annapartHoi nnartcgopmoi ATCA. Cucrembl
AXle He TpebytloT NONHOWN NOAAEPXKM BO3MOXHOCTEN «ropsiveil 3ameHbl» ATCA. OaHako moayns FRU aon-
XeH obecnevnBaTtb NOAAEPXKKY BCEX pabounx CoCTosHMiA, Tpebyembix AnsA poHTanbHbLIX nnat ATCA. Eaun-
CTBEHHBLIM annapartHbIM OTIIUYUEM ABNSAETCA OTCYTCTBUE TPeBOBaHMIA K HANUYUIO CEHCOPOB, ONPEAENSOLLMX
MOMEHTbI YCTaHOBKM MMM HEOBXOAWMOCTL YAaneHus Moayns M3 Liaccu, U ronyboro csetoamoga «ropsyen
3aMeHbl». [nA npocTeix Moaynei ¢ Marnsim notpebneHnem He Tpebyetca nogaepka pyHKUMIA ynpaBneHus
annapatHon nnatopMoil.

Apxutektypa AXle nogpasymeBaeT ucnonb3oBaHue npotokona PCle Ha MHCTpyMEHTanbHOM MHTEp-
derice. Ha mogynu AXle, coaepxalume MHCTpyMeHTanbHbin uHtepdeinc PCle, Hanaratotca A0NONHUTENbHbIE
TexHuueckne TpeboBanua [2]. B apxutektype AXle BBedeHbl pacCLULMPEHUs B CUCTEMY KOMaH[, ynpasBneHus
nnardopmon, HeoBxoaumMble ANs NPaBUIIbHOTO KOHMIypupoBaHusi KaHanoB PCle, CUHXPOHWU3NUPYIOLMX W
TpurrepHbIX NUHUA AXle u nokanbHON WuHbl AXle.

KoHndourypauusa uHtepdeiica TpurrepHelx curHanos AXle He ynpaBnsieTCsi NpPOLECCOM 3MEKTPOHHOTO
Knioya. YnpasneHue Ucnonb30BaHWem LUMHOM TPUITEPOB M MPOBEPKA TOrO, YTO B JaHHbIA MOMEHT BPEMEHN
LLUMHOW YNpaBnsieT TOMbKO OAHO YCTPOMCTBO, BLINOMHAIOTCA NpuknagHeiM MO XocT-KoMnbloTepa.

MpumedaHune — WHTepdeic TPUTTEPHBIX CUrHANOB COAEPXUT LWUHY Trigger Bus — 12 napannenbHelx nap

MLVDS curHanos, npoxofsLLux Yepes Bce MOAYMM (T. €. MCTOMHUKOM CUrHara MOXET cTaTb ntoboit Mogynb 6e3 BMella-
TenbCcTBa CUCTEMHOrO MOAYNS).

Moayrn n waccu AXle He ucnonb3ytoT metallic test bus, ringing bus u YacToTbl CMHXpPOHKU3aUMK, BXO-
Aswme B coctas timing interface ATCA. MoaTomy He TpebyeTca peanusaunsa noaaepkku KomaHa 1 3anucei,
CBA3AHHbLIX C 3TUMU pecypcamu B NpoLieccax SNEKTPOHHOrO Krova.
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Laccn AXle-1 pomkHbI CoaepaTh BbILENEHHbIN MEHeKep waccu ¢ uHTepdeicom 10/100/1000Base-T
LAN. 3ToT uHTepdeinc moxeT BbITb NogkntodeH K nopty ShMC cucteMHOro cnota nubo BbiBEAEH HA BHELLHUI
coeanmHuTenb. JonyCTMMO Hanu4yue AOMOSHUTENbLHOTO MeHemkepa Lwaccu. Takwke meHeagxep(bl) waccm mo-
XET (MOTyT) UMETb AONOSHUTENbHBbIE UHTEepdencbl LAN.

Mpaewuno 3.1 Mogynu u waccu AXle-1 gomkHbl yaosnetsopsth Tpebosanuam 3.1—3.509 n 3.543—3.777 [1]
npu yCroBuK cobmnioaeHUst 40NONHUTENbHBIX OFPAHUYEHUIA HACTOSILLIETO CTaHAapTa.

Mpasuno 3.2 Moaynu AXle-1, cogepxalupMe UHCTPYMeHTanbHbI MHTepdeic PCle, AonmXHbl yaoBner-
BOpATb TpebosaHusaM pasgena 4 [2] npu ycrnoBun cobmnoaeHns AONOSHUTENbHbLIX OFPaHUYEHNI HACTOSILLEero
cTaHpapra.

Mpasuno 3.3 Kaxxgoe waccn AXle-1 AOMmKHO coaepxarb Kak MUHUMYM OAWH BbIAEMEHHbI MeHekep
Luaceu.

MpaBuno 3.4 MeHepxep waccn AXle-1 gomkeH obecneunBaTb N0 MEHbLUEN MEPE OAUH AOCTYMHbINA U3-
BHe |IEEE 802.3 nHtepdenc meHegxepa CUCTEMbI, NOAKMOYEHHbIN Unu kK nopty ShMC cucremHoro crnota, unu
K BHELUHEMY COEAUHUTENIO.

PaspeweHue 3.1 LLaccu AXle-1 MOXeT coaepkaTb AONOMHUTENbHbLIN MEHEIKEP LLACCU, NOAKMIOYEHHbIN
unn K nopty cucremHoro cnorta ShMC, unu k BHewwHuM LAN-coeauHutenam, unm k 06oum.

3.1 Mpouecc 3neKTPOHHOro Krrva

B cucremax AXle nHave, yem B cuctemax ATCA, MCNonb30BaHbl HEKOTOPbIE PECYPCbl 30HbI 2, NPUYEM UX
NPUMEHEHNE HaKMaabIBAET AOMONHUTENbHbIE TPEGOBaHNA HA NPOLECC ANEKTPOHHOTO KIoYa.

3.1.1 MNpouecc aINeKTPOHHOro Krva

Mpouecc anekTpoHHOro Kntoya AXle ABNAETCA paclumpeHueM npouecca arneKkTpoHHoro kro4va ATCA.
Beuay Hanuuusa JOMONHUTENbHLIX UHTEpdencos AXle, MeHeaxep LIAcCK COAEPXUT AONOSTHUTENbHbIE KO-
MaHabl IPMI gna noaknioveHMsa/oTKMIoYeHUA MHTepdhencHbIX NOpToB Kpocc-nnatbl AXle. Takke cywecryet
HECKOINbKO onpeaeneHHbix B AXle 3anucen, 406aBneHHbIX B MHGOopMauuio ana waccu u moayna FRU. 3tu
3anncK OMUCHLIBAIOT NOAKMIOYEHUE «TOYKA — TOYKay AnA MHTepdercos AXle CUHXPOHU3AUMKU 1 NOKaNbHON
LWKHbI, a Takke coaepxar AONONHUTENbHYI uHgopmauunio 0 kaHanax PCle. B meHegxepe waccu AXle nc-
nonb3oBaHbl kKOMaHabl AXle Set Port State n AXle Get Port State B qononHenue k komangam Set Port State un
Get Port State ATCA.

Mpasuno 3.5 NMudopmauusa FRU waccu AXle-1 gomkHa coaepxatb 3anucu AXle Backplane Point-to-
Point Connectivity Records, onucbiBatoLiye NogKoYeHme NoKanbHONM LUMHbI U MHTepdENnca CUHXPOCUTHANOB,
a TaKke NoaknoyeHne nioboro MHCTPYMEHTANbLHOIO KaHana, OTBevaloLero TpeboBaHUaM K MakCUMarnsHOM
ckopocTu nepegaum 5 I't/c (ruratpaHsakumin B cekyHay) unm 8 I'/c nunuin PCle. Kaxablii 3 aTUX UHCTPYMEH-
TanbHbIX KaHaNoB AOMKEH UMETL TONLKO oauH (1) aeckpuntop kaHana AXle (channel descriptor), ocHOBaH-
HbI HA MaKCUMManNbHOM NPONYCKHOW CNOCOOHOCTU KaHana.

3amevaHue 3.1 lNogknioyeHue UHCTpyMEeHTanbHOro kaHana AXle-1 Taike onucaHo B 0Bsi3aTenbHbIX
sanucax ATCA Backplane Point-to-Point Connectivity Record. Kananbl, orBevaiowme tpe6oBaHusam 5 unm
8 I'T/c, pomkHbI coaepxaTb auckpunTopbl 06omx TMnos: AXle n ATCA Backplane Point-to-Point Connectivity
Descriptors.

Mpasuno 3.6 UHdopmauua moayna AXle-1 gomkHa cogepxatb 3anucu AXle Board Point-to-Point
Connectivity Records, koTopble ONUCLIBAIOT NOPThI NOKaNbHON LUMHLI MOAYNSA, NOPTbI UHTEPMdeica CUHXPOHU-
3aummn n BCe pesepcuBHbie noptbl PCle co ckopoctamu 5 unm 8 IM/c.

Mpasuno 3.7 Undopmauua FRU waccn AXle-1 gomkHa cogepxatb 3anucu AXle Board Point-to-Point
Connectivity Record, cBsizaHHble ¢ puanyeckum agpecom 10h, KOTOpbIe ONUCLIBAIOT NOAKMIOYEHWE CUrHANOB
FCLK, CLK100 n SYNC k 6ycdepam pacnpeaeneHust CHHXpPOCUTHaNOB KPOCC-NNaTbl.

Mpaeuno 3.8 Kontponneps! IPM B Mmogynax AXle-1, ynpaensiowme nogkniodeHmem noboro nopra uH-
Tepderica cuHxpoHusauun AXle, nokansHOW LWMHBI N peBepcuBHbIX NUHUN PCle 5 u 8 I'T/c uHCTpymeHTanb-
HbIX KaHamnoB, AOMMKHbI NoAAEpPXXMBATb NMPOLECC ANEKTPOHHOrO KNio4va, UCnonb3ys komanabl AXle Set Port
State n AXle Get Port State.

Mpasuno 3.9 MeHepxep waccu/IPM-koHTponnepol moaynen AXle-1 aomkHbl hopmupoBaTh/oTBEYaTD
Ha komanay AXle Set Port State B cootrBeTcTBUM C TpeGoanuamm 3.468—3.473 [1] k hopMmpoBaHUIO/OTBETY
Ha koMmaHay Set Port State.

3.1.2 CoeanHeHne «TOYKaA — TOYKa»

Apxutektypa AXle ucnonb3yer moaernb nogknoveHnsa kaHanos ATCA. OHa BKIIOYAET OCHOBHOW U UH-
CTPYMEHTanbHbIA KaHanel, onpegenexHHble B ATCA, a Takke KaHarn NoKanbHOM WKHbI. XapakTepUCTUKN KaHa-
NOB M NOPTOB NpuBeaEeHbI B Tabnuue 3.1.
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Tabnuya 3.1 — CoiicTBa KaHanoB AXle coefMHeHNA «ToHMKa — ToYKa»

Tun kaHana Yueno nap Ha KaHan Yueno nap Ha oAWH nopT Ma;g;masn::c:(:::gno Yueno kaHanos Ha croT
OcHoBHoM 4 4 1 1—14
MHCTpyMeHTarnbHbIN 8 2 4 1—13

18 18 1 0—2
JlokanbHas WuHa 42 42 1 0—2

62 62 1 0—2
CHHXpOHU3auuA 1 1 1 4

3.1.3 3anucek Backplane Point-to-Point Link Connectivity Record

Onsi OCHOBHOIO M MHCTPYMEHTanNbLHOrO uHTepdencos AXle npouecc aneKTPOHHOro Krya Uenonb3yet
ATCA Backplane Point-to-Point Connectivity Record. ®opmar aToi 3anmcu He onpeaensieT AeCKpunTop crnota
Ons nokanbHOW WKHbI AXle, a Takke He CoOaePKUT cpeacTBa UASHTUMUKALUU MHCTPYMEHTASNbHBIX KaHAaroB
ans sToporo (5 I'1/¢) u Tpetbero (8 I't/c) nokonexuin PCle. [Ina onucaHusa coeguHeHun nokansHom WnHbl AXle
N BbICOKOMPOM3BOAUTENbHBLIX MHCTPYMEHTAarbHbIX KaHanoB ucnons3osaHa 3anuc AXle Backplane Point-to-
Point Connectivity Record. MHdpopmauma FRU waccu AXle cogepxut o6e 3anucu ATCA u AXle Backplane
Point-to-Point Connectivity Record. 3anuce AXle Backplane Point-to-Point Connectivity Record, npuseaeHHasn
B Tabnuue 3.2, noxoxa Ha 3anuck ATCA Backplane Point-to-Point Connectivity Record u Bkniovyaetr MHOXe-
CTBO NOAO0BHBIX NONel ¢ onpeaeneHnsmu.

Tabnwnya 3.2 — 3anmuce AXle Backplane Point-to-Point Connectivity Record

CwmellyeHue, bant | OnuHa, 6ant Onpeaenexne
0 1 ID Tuna 3anucu (record type ID) (no [1])
1 1 KoHel cnucka/sepcua (end of listiversion) (no [1])
2 1 Anwnna 3anucu (no [1])
3 1 KoHTponbHas cymma 3anucu (record checksum) (no [1])
4 1 KoHTponbHasa cymma 3aronoeka (header checksum) (no [1])
5 3 ID npoussogutens (no [1]). UcnonbaoBaHa AXle Consortium’s IANA Private Enter-
prise Number, 35609 (008B19h)
8 1 AXle ID 3anucu (AXle record ID). Mcnonb3oaHo 3HadeHue 00h
9 1 Bepcus dpopmarta 3anucu (record format version). Ucnonb3oBaHo 3HaveHue 00h
10 m AXle Point-to-Point Slot Descriptor List (¢popmat no [1])

B tabnuue 3.3 onucaH popmar AXle Point-to-Point Slot Descriptor.

Tabnwuya 3.3 — AXle Point-to-Point Slot Descriptor

CwmelleHne, 6ait |

OnvHa, 6ant

Onpeaenexne

0

1

Tun kaHana AXle «TouKa — ToYKax:
00h: 3apesepsupoBaHo
01h: 5 I'T/c MHCTpYMEeHTarnbHbI OAHONOPTOBLIA UHTepdeiic
02h: 5 ['T/c MHCTpYMeHTarbHbI ABYXNOPTOBLIA UHTepdelic
03h: 5 ['T/c NonHbIA MHCTPYMEHTanNbHLIN MHTEpdenc
04h: 3ape3epBupoBaHO
05h: 8 ['T/c ogHOMOPTOBLIN UHCTPYMEHTanbHbIN UHTepdeiic
06h: 8 ['T/c ABYXMOPTOBbLIA UHCTPYMEHTanNbHLIN UHTepdeiic
07h: 8 ['T/c NOMHbIA MHCTPYMEHTanNbHLIA MHTEpdeiic
08h—OFh: 3apesepBuposaHo
10h: uHTepdeiic nokansHown WKHel AXle ¢ 18 napamu
11h: nHTepdeitc nokansHow WKHLI AXle ¢ 42 napamu
12h: uHTepdpeiic nokansHon WKHL AXle ¢ 62 napamu
13h—17h: 3apesepBuposaHo
18h: nHTepdpeitc cuHxpornmnsauuun AXle
19h—FFh: 3apesepsuposaHo

13
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OkoH4aHue mabnuupi 3.3

CMelleHue, Gait AnwuHa, 6ant | OnpeaeneHue
1 1 Azpec cnoTa (slot address) (no [1])
2 1 Yucrno kaHanoB «Todka — Todka» (Point-to-Point Channel Count) (no [1])
3 3'n Heckpuntopbl KaHana «Todka — Touka» (Point-to-Point Channel Descriptors)
(cpopmar no [1])

3anucu Backplane Point-to-Point Channel Descriptor ans uHCTpyMeHTanbHbIX KAHANOB UAEHTUYHbI 3a-
nucsim ATCA Backplane Point-to-Point Channel Descriptors. 3anucu ans uitepceiico AXle nepeyncneHsl B
Tabnuue 3.4.

Tabnuya 3.4 — AXle Point-to-Point Channel Descriptor

BuTbl OnucaHne

23:18 | 3apesepsupoBaHbl. Beerga 0

17:13 | JlokanbHbIA KaHan

JlokanbHas WuHa AXle:
1(00001b): neBklit kaHan
2(00010b): npaBkIi kaHan

17:13 | lokanbHbIn KaHan

NHTepdeiic cuHxpoHusaLum AXle:
1(00001b): FCLK

2(00010b): CLK100

3(00011b): SYNC

4(00100b): STRIG (TonbKo ANSA UHCTPYMEHTasbHbIX CNOTOB)

5(00100b): CLK100_FB (TonbKko AN CUCTEMHBIX CNOTOB)

7(00111b)—19(10011b): STRIG(2)—STRIG(14) (ToNbKO AN CUCTEMHBIX CIOTOB)

12:8 YaaneHHbI kaHan

Ona FCLK, CLK100 n SYNC HoMep yaaneHHoro kaHana aHanorudeH Homepy nokanbHoro kalana. Ans
norudeckoro cnota 1 (dpusndeckuit agpec 41h) Homepom yaaneHHoro kaHana SBnSeTCA 3Ha4YeHue JaHHOro
nons. NHaye HOMep yaaneHHOro KaHana 3sagaeTcs BblpaXeHUeM:

CR=(SL—40h)-3+C,

rae CR — HoMep yAarneHHoro kaHana;
SL — HoMep cnoTa (3HaveHue local slot number, cMewweHmne 1 B AXle point-to-point slot descriptor);
C — 3HayeHuWe yfaneHHoro kaHana, onpefeneHHoe B JaHHOM none

70 YaaneHHbl cnot
Bcerga paBHo 10h ana FCLK, CLK100 n SYNC. Onpeaenset nogkrto4eHune K bydepy kpocc-nnatel BMECTO
yAaneHHoro crnora

Mpaeuno (2.0) 3.1 KaHanbl uHtepdeiica cunxpoHmnsaumm AXle — FCLK, CLK100 u SYNC — AormkHbl
6bITb OnucaHbl B geckpunrope cnora AXle point-to-point slot descriptors ans kaxgoro gpusudeckoro AXle cnora.

3ameuanue (2.0) 3.1 B 3anucu Backplane Point-to-Point Connectivity Record He cogepxutca AXle
point-to-point slot descriptor ansa 6ycgepos FCLK, CLK100 u SYNC kpocc-nnarbl (no ¢pusmdeckomy aapecy
10h). MNoaTtomy kaHanbl, nogknodaemble k Oydepam, 4OMkHbI ObiTb ONKUCaHbI B KaaoM aeckpuntope AXle
point-to-point slot descriptor cnora.

3ameuanue (2.0) 3.2 Mone yaaneHHOro kaHana HeAOCTaTOMHO LUMPOKO, YTOObI BMELaTb AManasoH
(0—42) cneumdukaTopoB kaHana curHanoB 6ycepoB Kkpocc-nnaTbl. Mo3TOMy aKTyanbHbIN yaaneHHbIn KaHan
dopMupyeTcsi B COOTBETCTBUM C 3aAaHHBIMU 3HAYEHUSAMU, OnpeaeneHHbIMK B Tabnuue 3.4.

3.1.4 3anucb Board Point-to-Point Connectivity Record ATCA

[nsi OCHOBHbIX M BO3MOXHbIX MHCTPYMEHTAaNbHbLIX UHTEPKENCOB HA 0AHOCNOTOBLIX MOAYNAX AXle ans
npoLiecca aneKkTPOHHOIO KMio4a Ucnonb3oBaHa 3anuck Board Point-to-Point Connectivity Record, kak onpe-
aenexo B [1].

3.1.5 PacuupeHnnan sanucb Board Point-to-Point Connectivity Record

CxeMa anekTpoHHoro krnioya ATCA He obecneunBaeT noaaepxky hpoHTanNbHbIX NNAT, KOTOPbLIE UCTONb-
3YI0T COEMHUTENM 30HbI 2 B HECKONbKUX COCEAHUX CNOTax (MHOTOCNOTOBbIE). [Ing Takux mMoaynen Heobxo-
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Aumo npumeHaTh 3anuck Extended ATCA Board Point-to-Point Connectivity Record ana nHtepdeiicos, noa-
AepxuBaembix chopmaToM sTom 3anucu. 3anuck Extended ATCA Board Point-to-Point Connectivity Record,
onucaHHas B Tabnuue 3.5, coaepxut none, onpeaensiolwee COOTBETCTBYIOLLYIO NO3ULIMIO CNOTa B UHTEp-
dreitce coeanHUTENA 30HBLI 2, ONUCLIBAEMOTO 3anucbio. Ans ofHOCNOTOBLIX Moaynein AXle MoryT 6biTb UC-
nonb30BaHbl Kak ctaHgapTHas 3anucb ATCA Board Point-to-Point Connectivity Record, Tak n Extended ATCA
Board Point-to-Point Connectivity Record. B otnuuue ot crangaptHoit ATCA, Extended AdvancedTCA Board
Point-to-Point Connectivity Record onpeaenena kak 3anuce AXle OEM u coaepxumt ID npoussogutensa AXle
(AXle Manufacturer ID) B 3aronoske.

Tabnuya 3.5 — 3anucs Extended ATCA Board Point-to-Point Connectivity Record

CMelleHue, 6ant | AnuvHa, 6aiT OnpeaeneHue
0 1 Record type ID (ro [1])
1 1 End of list/iversion (no [1])
2 1 Record length (no [1])
3 1 Record checksum (no [1])
4 1 Header checksum (no [1])
5 3 Manufacturer ID (no [1]). Ucnonb3oBaHa AXle Consortium’s IANA Private Enter-
prise Number, 35609 (008B19h)
8 1 AXle record ID. Ucnonb3osaHo aHayeHune 02h
9 1 Record format version. Mcnone3aoBaHo 3Ha4eHune 00h
10 1 Homep dmandeckoro cnota (COOTBETCTBYHOWMNA HOMepYy DU3UYECKOro croTa
IPMC «n»)
00h: dpusndeckuin cnot n
01h: dpusndeckuin cnot n + 1
02h: dousunyeckuit cnot n + 2
6Eh: pusndeckuin cnot n + 14
OFh: cdounamyeckuii cnot n + 15
10h—EFh: 3apesepBupoBaHo
FOh: ¢pusuueckuit cnot n— 16
F1h: ¢pusuyeckuit cnot n— 15
i:.I.Eh: dursmnydeckuin cnot n— 2
FFh: dmauyeckuin cnot n—1
11 1 OEM GUID Count (no [1])
12 16*n OEM GUID List (no [1])
12+ 16*n m Link Descriptor List (¢popmat no [1])

Mpasuno (2.0) 3.2 Ans MHorocnoToBbix moaynein AXle HeoGxoaumo ucnones3osark 3anucb Extended
ATCA Board Point-to-Point Connectivity Record aong cBOMx OCHOBHOIO 1 UHCTPYMEHTAarbLHOro UHTEP(EnCcoB.

PaspeweHue (2.0) 3.1 na ogHocnotoBoro moaynsa AXle MOXXHO MCMONb30BaTb Kak CTaHAAPTHYIO, TaK
n pacwmperHyto ATCA Board Point-to-Point Connectivity Record 3anuch Ans cBOMX OCHOBHOTO U MHCTPYMEH-
TanbHOro MHTepdencos.

3.1.6 3anuce AXle Board Point-to-Point Connectivity Record

[na OCHOBHOrO U MHCTPYMEHTAaNbLHOrO UHTEPENCcoB B NpoLeaype aNeKTPOHHOro kntova AXle aomkHa
6biTb ucnonb3oBaHa 3anuck ATCA Board Point-to-Point Connectivity Record. Ho ¢opmar arou 3anucu He
onpegenset Link Descriptor ana nokanbHoi wuHbl AXle, a Taioke He Mo3BOSIAET pasnuyarb BOCXOAALUME U
Hucxoasawwme noptel PCle unu 2,5; 5,0 1 8,0 't/c noptel PCle. [ins onucaHusa nOpToB NOKanbHON WnHbl AXle —
FCLK, CLK100, SYNC u STRIG noptoB, a Tarke noproB PCle ucnonb3oaHa 3anucb AXle Board Point-to-
Point Connectivity Record. Undopmauusa ana mogynen FRU AXle coaepxut 06e 3anucu ATCA n AXle Board
Point-to-Point Connectivity Record. Mndopmauma waccu FRU AXle Takke cogepxut 3anucu Board Point-to-
Point Connectivity Record ansa ero 6ycdepos pacnpegenenus curHanos FCLK, CLK100 n SYNC. AXle Board
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Connectivity Record nmeeTt gBe Bepcuu, KOTOpble OvMEHb NMOxoxu Ha 3anucu ATCA Backplane Connectivity
Record u coaepxar MHOXeCTBO MoAoOHbIX onpeaeneHuin nonei. Bepcua 00 Ana 04HOCNOTOBLIX MOAYNEN
AXle onucana B Tabnuue 3.6.

Tabnuya 3.6 — 3anucb AXle Board Point-to-Point Connectivity Record (Bepcusa 00) Ans ogHOCNOTOBBIX NOAKMOYEHUIA

CmMelyeHune, 6ant Onuha, GanT Onpegenenve
0 1 Record type ID (ro [1])
1 1 End of list/version (no [1])
2 1 Record length (no [1])
3 1 Record checksum (no [1])
4 1 Header checksum (no [1])
5 3 Manufacturer ID (no [1]). icnone3aoBaHa 3anuce AXle Consortium’s |ANA Private

Enterprise Number, 35609 (008B19h)

8 1 AXle record ID. Ucnonb3osaHo 3HadeHune 01h
9 1 Record format version. Micnons3oBaHo 3HaveHne 00h
10 1 OEM GUID Count (no [1])
1 16*n OEM GUID list (no [1])
11 +16*n m Link descriptor list (cbopmaT no [1])

Moaynu AXle MOryT saHMMaTb HECKOSIbKO CMOTOB Kpocc-nnartbl. Ana Toro 4robbl koHTponnep IPMC
MHOrOCIOTOBOr0 MOAYMA NOAAEemKMBan NPOLIECC SNEKTPOHHOIO KIoYa ANA BCEX Nnat MOoAynsl, Anst Kaao0ro
3aHMMAaeMoro crota AoMmKkHbI BbITe cooTBeTCTBYIOLWME 3anucu Board Point-to-Point Connectivity Record. insa
OMUCaHMNA Kaxaoro CoeAUHEHNS MOAYNA C BHELUHMMKM pecypCcaMu, AnA BCEX ero NopToB NOKanbHOW LUMHBI,
noptoB FCLK, CLK100, SYNC u STRIG, a Takke ans UHCTpyMeHTanbHbiX noptoB PCle gomiHa 6bITh MCNonb-
sosaHa sanuck AXle Board Point-to-Point Connectivity Record Bepcun 01. UHdopmauusa ans FRU mHorocno-
ToBoro moayna AXle gomkHa cogepxxatb Bepcuto 01 3anucu AXle Board Point-to-Point Connectivity Record
ANs Kaxgon nnartbl moaynsa. Bepcua 01 gns ogHOCNOTOBLIX U MHOTOCNOTOBLIX Moaynei AXle onucaHa B
Tabnuue 3.7.

Tabnuuya 3.7 — 3anuck AXle Board Point-to-Point Connectivity Record (Bepcusi 01) Ans MHOrocnoToBbIX coeiMHEHNIA

CwmelleHne, banT OnuHa, 6anT OnpeaeneHve
0 1 Record type ID (no [1])
1 1 End of list/version (no [1])
2 1 Record length (no [1])
3 1 Record checksum (no [1])
4 1 Header checksum (no [1])
5 3 Manufacturer ID (no [1]). MicnonesoBaHa 3anucek AXle Consortium’'s IANA Private
Enterprise Number, 35609 (008B19h)
8 1 AXle record ID. Mcnonb3oBaHo 3HaqeHue 01h
9 1 Record format version. McnonbsosaHo sHadyeHne 01h
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CwMelleHue, GalT

OnuHa, 6aut

Onpepaenexuve

10

1

Homep dusmnyeckoro cnota (cootsetctayeT IPMC’s Homepy ¢usndeckoro cnota
«h»)

00h: dpuandeckuin cnot n

01h: dpusnyeckuin cnot n + 1

02h: dpuandeckuin cnot n + 2

OEh: duandeckuit cnot n + 14
OFh: dpusunueckuii cnot n + 15
10h—EFh: 3apesepsupoBaHo
FOh: dusnyeckuit cnotn — 16
F1h: dpusnyeckuii cnot ot n — 15

i:-I-Eh: dusnyeckuii cnot tn —2
FFh: dpuandeckuin cnot tn —1

1

OEM GUID count (no [1])

12

16*n

OEM GUID list (no [1])

12 +16*n

m

Link descriptor list (dpopmat no [1])

Oeckpuntop ceasu (Link Descriptor) 3anucu AXle Board Point-to-Point Connectivity Record umeer tor
e dopmart, uyto u geckpuntop 3anucu ATCA Link Descriptor, u onucan B Tabnuue 3.8. OgHako 3Ha4eHus
nonen cneuyndumkaropa ceasm (Link Designator), Tuna ceasm (Link Type) n nonsa pacwumpenus tuna (Link Type
Extension) otnnuatores, kak nokasaHo B Tabnuuyax 3.9—3.14.

Tabnwuya 3.8 — Oeckpuntop casAsun AXle (AXle Link Descriptor)

ButoBoe norne OnucaHue
31:24 Link grouping ID (no [1])
23:20 Link type extension (no [1])
19:12 Link type (no [1])
11:0 Link designator (no [1])
Tabnuya 3.9 —lMons AXle Link Designator
Butosoe none OnucaHue

1"

Port 3 bit flag (no [1])

10 Port 2 bit flag (no [1])
9 Port 1 bit flag (no [1])
8 Port 0 bit flag (no [1])
7:6 UHTepdeiic.

00b: nHCTpyMeHTanbHbINA
01b: nokanbHo WKHEI AXle
10b: cnHxpoHusauumn AXle
11b: 3apesepBupoBaHo
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OkoHyaHue mabnuupi 3.9

BuTtoBoe none OnucaHue

5.0 Homep kaHana.
MHCTpyMeHTaneHbIA UHTepdeiic:
3HadeHue no [1]
JokanbHas WuHa AXle:
01h: neBbIW KaHan
02h: npaBbIi KaHan
MHTepdeiic cuHxpoHusaummn AXle (418 MHCTPYMeHTanbHoro Mogyns AXle):
01h: FCLK
02h: CLK100
03h: SYNC
04h: STRIG
MHTepdeiic cuHxpoHusaummn AXle (gns cucteMHoro moayns AXle):
01h: FCLK
02h: CLK100
03h: SYNC
05h: CLK100_FB
07h—13h: STRIG(2)—STRIG(14)
MHTepdeiic cuHxpoHusaummu AXle (Bydepel kpocc-nnatbl):
01h: FCLK Bxoa oT norudeckoro cnota 1
02h: CLK100 Bxoa oT noruyeckoro criota 1
03h: SYNC Bxoa oT norudeckoro cnota 1
04h, 07h, 0Ah, Odh, 10h, 13h, 16h, 19h, 1Ch, 1Fh, 22h, 25h, 28h, 2Bh:
BbIxogbl FCLK K norun4eckmm crniotam 1—14
05h, 08h, 0Bh, OEh, 11h, 14h, 17h, 1Ah, 1Dh, 20h, 23h, 26h, 29h, 2Ch:
CLK100 BbIXoab! K lorudeckum criotam 1—14
06h, 09h, 0Ch, OFh, 12h, 15h, 18h, 1Bh, 1Eh, 21h, 24h, 27h, 2Ah, 2Dh:
SYNC BbIX0AbI K OrM4eckum crnotam 1—14

Tabnwuya 3.10 — 3HadeHue nonsa AXle Link Type

Tun Onucaxue Tun OnucaHue

00h B3apesepBupoBaHo 05h AXle STRIG

01h Ceasb AXle PCle 06h—EFh | 3apesepsupoBaHo

02h AXle FCLK FOh—FEh | E-Keying OEM GUID definition (cornacHo
ATCA)

03h AXle CLK100 FFh BapesepBupoBaHo

04h AXle SYNC — —

Ta6nuua 3.11 — 3HadeHus nons AXle Link Type Extension npu AXle Interface Type, paBHom 00b (MHCTPYMeEHTaNbHbIA
nHTepdeiic), u AXle Link Type, pasHom 01h (AXle PCle)

Tun Onncaxve Tun Onncaxve
Oh 3apesepBnpoBaHo 4h HopmarnbHas ceAsb 8 [T/¢
1h PeBepcuBHas cBasb 2,5 [T/c 5h PeBepcuBHas cBasb 8 ['T/c
2h HopmarnbHasa ca3b 5 'T/c 6h—Fh 3apesepBupoBaHo

3h PeBepcuBHas ceAasb 5 'T/c — —
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Tabnuya 3.12 — 3nadeHuns AXle Link Type Extension npu AXle Interface Type, paBHoM 10b (MHTepdeiic cMHXpoHU3a-
uum), n AXle Link Type, pasHom 02h (AXle FCLK), 03h (AXle CLK100) unu 04h (AXle SYNC)

Tun OnucaHve Tun OnucaHune
Oh 3apesepBUpoBaHO 2h Bxoa UHCTpyMeHTansHoro cnota
1h BrixogHas cBsi3b CUCTEMHOro croTa 3h—Fh 3apesepBupoBaHoO

Tabnwuya 3.13 — 3HadeHuns AXle Link Type Extension npu AXle Interface Type, paBHoM 10b (MHTepdeiic cMHXpoHU3a-
uuun), n AXle Link Type, pasHoMm 05h (AXle STRIG)

Tun OnpepgeneHue
Oh 3apesepBrUpoBaHO
1h Bce cBasn STRIG

2h—Fh 3apesepBupoBaHo

Tabnuya 3.14 — 3HaveHnsa AXle Link Type Extension npu AXle Interface Type, paBHom 01b (nokanbHas wuHa AXle)

Tun OnpepeneHve

Oh 3apesepBupoBaHo

1h JlokaneHas wuHa AXle ¢ 18 curHanbHbEIMM Napamm

2h JlokaneHas wuHa AXle ¢ 42 curHanbHLIMU Napamm

3h JlokaneHas wuHa AXle ¢ 62 curHanbHLIMU Napamm
4h—Fh 3apesepBupoBaHO

3ameuanue 3.2 B HacTosiLieM cTaHgapTe He onpeaeneHbl TUNbl CBA3EN FNIOKANbHOM LUMHLI, TaK KaK 3TO
30Ha OTBETCTBEHHOCTU paspaboTyuka.

Mpasuno (2.0) 3.3 MHorocnoToBbIn Moaynb AXle 4omkeH ucnonb3oeath Bepcuto 01 3anucu AXle Board
Point-to-Point Connectivity Record ansi Bcex cBOMX COOTBETCTBYIOLMX UHTEPdbencos AXle.

Pa3pewenue (2.0) 3.2 OgHOCNOTOBLIN MOAYNb AXle MOXKET ucnons3oBarb kKak sepcuio 00, Tak u sepcuio 01
3anucu AXle Board Point-to-Point Connectivity Record gns csomx cooTBeTCTBYyHOLMX UHTEPdencoB AXle.

3.1.7 MNMpoueaypa aneKkTpoHHoro knrova ana PCle

Apxutektypa ATCA He yunTbIBaeT TOT hakT, 4To coeauHeHuns noptoB PCle He SKBUBANEHTHbI COEAUHEHUIO
«TOYKa — TOYKa» (ogHOpaHrosoe). Kaxkabii MOPT MOXKET SIBMATLCA Kak BOCXOASILLMM, Tak U HUcxogawmmM. Coeau-
HeHWe JOoMYCTMMO TONBbKO MEXY napaMu MOPTOB BOCXOAALLUMIA/HUCXOASILLMIA. CUTYaLIMA OCIIOXKHAETCH TEM, UTO 10-
mMeH PCle MOXeT UMETb TOMbKO OAMH KOPHEBOW nopTt. ApyriMu cnosamm, kommyTtatop PCle MOXET UMETb TOMbKO
OJMH BOCXOAALLMIA NOPT U MHOXECTBO HUCXOAALUMX NOPTOB. ApxutekTypa AXle-1 peanu3yet CXemy anekTpOHHOro
KrKova, KoTopasi Mo3BONAET UCMOSL30BaTh M0G0 (MM HU OAMH) U3 NOPTOB KOMMYTaTOpa CUCTEMHOIO MOZYNS
PCle, HanpaBreHHbIn B CTOPOHY KPOCC-NNaThl, B KAYECTBE BOCXOAALLENO NOPTa, COEANHAIOLLErOCH C HUCXOASALUMM
NopTOM KOPHEBOro komnriekca PCle, pacnonoXeHHOro B COOTBETCTBYHOLLEM UHCTPYMEHTAarNbHOM Moayne. Cxema
3NEKTPOHHOrO knova AXle No3BONSET OpraHM30BaTb CBA3K Anst uHTepdencos PCle BTOPOro U TPETLEIO NokKone-
HWUI C NMPOM3BOAUTENbLHOCTLIO NUHUK 5 U 8 'T/c. Ona opraHudauum cesisu mexay noptamu PCle ¢ Bocxoasiuer
KOHPUrypaLumen Ha MHCTPYMEHTanbHOM MOZYIE U HUCXOAALLE Ha CUCTEMHOM MoZyre U NPOU3BOAUTENBHOCTbIO
He Bonee 2,5 'T/C MOXHO WUCMONb30BaTb CXEMY SMEKTPOHHOTO KMoYa, onpeaeneHHyto B [2].

[nsa opraHusaumm ceA3u mexay noptamu PCle, nogaep>xuBatoLLmMmmy BO3MOXHOCTb PEBEPCUBHOIO BKIHO-
YEHUSA NOPTOB (HUCXOAALUMIA HA UHCTPYMEHTAamNbHbIX MOAYAX U BOCXOASILUMIA HA CUCTEMHOM MoAayne) u/vunu
nogaepxuvsatoLwmmy 6onee BbICOKY CKOPOCTb NEPEAAYN AaHHbIX, HE0OBX0AMMO UCNONL30BaTh pacLUMPEHUs
CXeMbl 3MEeKTPOHHOIO KIo4a, onpeaeneHHble B HACTOsILLEM cTaHaapTe.

Mpasuno 3.10 Bocxoaswme noptel PCle Ha nioBoM MHCTpyMEHTanNbHOM KaHane CUCTeMHOro Moaynsi
1 HUucxoasLme noptbl PCle Ha kaHanax 1 unu 2 MHCTPYMEHTanbHbIX MOAYNEW AOMKHbI ObITb ONpeaeneHsb! B
AecKpunTopax CoeanHEeH aneKTPOHHOrOo krova AXIle Kak nopTel C peBepcuBHol cBs3blo (Reverse link).

3amevanue 3.3 Bee apyrue koHdurypauum nopto PCle onpeaeneHbl Kak nOpTbl C HOPManbHOMN CBA3bIO
(Normal link). MopTel co ckopocTkio 06MeHa 2,5 'T/c n ¢ HopmanbHoii cBAsbio (Normal link) ncnonb3yoT Tunbl
coeaunHeHus (link types), onpeaeneHHsle B [2].
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3ameyvanue 3.4 lMoptbl, KOTOPbIE MOTYT ObITb CKOHMUTypuposaHbl kak Normal link u Reverse link, aomx-
Hbl UMETb JECKPUNTOPbI CBA3W ANA 060X BapUaHToB KOHMUrypauuun. MopTel, NOAAEPXKMBAIOLLME HECKOSIBKO
CKOpOCTeW nepeaayun AaHHbIX, JOMKHbI ObITb ONUCAHbI AECKPUNTOPAMU ANA KaXKAOW NOAAEePXUBAEMON KOM-
6unauun Normal/Reverse link n ckopoctu nepegaym gaHHbIX.

3ameuanue 3.5 lMNMoprel PCle 2,5 I't/c ¢ koHdurypaumen Normal link onucaHbl aeckpunTopaMu CBSi3u
ATCA; noptel PCle 2,5 I'T/c ¢ koHdurypauuen Reverse link 5 u 8 I't/c — peckpuntopamu ceasu AXle.

Mpaeuno 3.11 TpebosaHua 3.487—3.490 [1] AomkHbI NpUMeHSTL K 3anucsim AXle u ATCA Board Point-
to-Point Connectivity Record ans scex moaynei.

Mpu nposepke ceasein PCle meHeaxep waccu AXle-1 gomkeH aHanM3npoBarb 3anucu kak ATCA, Tak u
AXle (connectivity records). MNoptbl PCle n UHCTpyMeHTanbHbIE KaHarbl, NOAAEPXUBAIOLLME CKOPOCTU nepe-
Aaun AaHHbIX BTOPOTO U TPETLErO NOKOMEHWI, Takke NOALEPXKMBAIOT U CKOPOCTb NepBOro nokonexus. lMo-
3TOMY MEHEAXKEP LLIACCH MOXET HaX0AMTL COBNAajaloLLee 3Ha4YEeHME ANsi KOHKPETHOTO nopra B 06enx 3anucax
ATCA n AXle, HO paspeLunMTb OH MOXET TOSNIbKO O4HY U3 ONUCLIBAEMbIX UMW CBS3EMN.

3amevanue 3.6 MNopsaok pacnonoXeHna AeCKPUNTOPOB CBA3M BHYTpM Bcex 3anucen Board Point-to-
Point Connectivity Record (AXle n ATCA) moayna FRU onpeaensier Haubonee npeanoutTuTenbHbli (Npuopu-
TETHbI) BbIGOP AECKPMNTOPOB CBA3KN B npouecce E-keying. BHayane pacnonaraiorcs AeCKpunTopbl ¢ Hau-
GonblIMM NPUOPUTETOM, anee cneayloT AeCKpUnTopbl C MeHbLLMM npuoputeTom. Ecnn nopr PCle mogyns
AXle, ckoHdurypupoBaHHbiv kak Normal link, MOXeT B3aumoaencTBoBaTh C ApYrum NOPTOM HA CKOPOCTAX 5 U
2,5 't/c, To ans Hero AoMmkHO ObITb ABa geckpunTopa cesseit. Mpu aTom Gonee NPMOPUTETHLIN AeckpunTop (B
OaHHOM cnyyae aTo 5 ['1/c) AomkeH pacnonaraTtbCa paHee, YeM MeHee NPUOPUTETHLIN aeckpuntop (2,5 I'T/c).
Ho aeckpuntop co ckopocTblo 2,5 I'T/c HaxoauTea B 3anucu ATCA, B TO BpeMS KaK 4eCKPUITOP CO CKOPOCTbIO
5 I'tT/c — B 3anucu AXle. B atom cny4vae B uHdopmauyun moayna FRU sanuck AXle, coaepxalyasa geckpunrop
CO ckopocTblo 5 'T/c, porkHa npeawwecTsoBaTth 3anucu ATCA, cogepawien AeCKpunTop co CKOpOCTbio 2,5
I't/c ceAsw.

MpeanaraeMblii NOPAAOK PacnonoXeHUa AeCKPUNTOPOB COKpaLlaeT BpeMs npoLuecca yCTaHOBMEHUA
CBA3M, T. K. NOCMe COBMNajeHUsa 3anpoLLEHHOr0 U NPEAOCTaBNEHHOro NOMEen AECKPUNTOPOB NMOMCK NpekpaLya-
etcs. M ecnn MHCTpPYMEHTanbHbIM MHTEPAENC NO3BONSET MCNONbL30BAaTb OAHY, ABE U YETbIPE NUHUU, TO Ae-
CKPUNTOP ANA YETbIPeX NMUHUM A0SDKEH ObiTb NEPBLIM, T. K. HaMboNee BEepPOSATHOE UCMONb30BaHME — 3TO BCe
yeTbipe NuHKUK. B 9TOM cnyyae npouecc coegMHeHUs NOPTOB 3aMMET HAUMMEHbLUEE BPEMSI.

3ameuvanue 3.7 TpeboBanua 3.487—3.490 [1] nogpa3symeBaloT, YTO MEHEAKED LLIACCU MOXKET NMPOBEPATH
He B6onee ogHOro BapuaHTa Ans noboro coeguHeHns Yepes Kpocc-nnary. [ipyrummu crnoBaMmu, TONbKO OAUH U3
NPOTOKOMOB COEAMHEHUsI MOPTa MOXET ObITb UCMONb30BaH B TEKYLLUMA MOMEHT BPEMEHU. 3TO BbIMOMHAETCA
[ANsi BCEX BO3MOXHbIX BapMaHTOB COeAMHEHUI, nepeuncneHHbix nubo B 3anucu AXle Board Point-to-Point
Connectivity Record, nu6o B 3anucn ATCA Board Point-to-Point Connectivity Record, nu6o B o6eux 3anucsx.
Bo BpeMsa nposepku coeanHeHui PCle yepe3 MHCTPYMEHTaNbHbIE KaHasbl MEHEMKEP LIacCcu AOMKEH pac-
cMaTpuBaTh BO3MOXHOCTM Kak KaHarnoB KpOCC-nnarbl, Tak U nopra. Kak nokasaHo B Tabnuue 3.15, noptbl Co
CKOPOCTbIO 5 'T/C MOryT paGoTatb TOMbKO NO KaHanam KpoCc-nnarbl CO CkopocTbio 5 unu 8 I't/c. AHanorm4Ho
MOPTbl CO CKOPOCTLIO 8 'T/C MOryT paboTaTh TONbLKO NO KaHanam co CKopocTbio 8 IT/c.

Tabnuya 3.15 — CoBmecTuMOCTb NopTa U kaHana kpocc-nnatel PCle

MpoTokon nopta moayna PCle CoBMeCTUMbIN TUM KaHana Kpocc-nnatel
CkopocTs, 't/c Tun cesasn™) PaclumpeHus Tna ceAsu? | CkopocTb, [T/c Tun kaHanos®
25 PICMG 05h MioGoii 225 PIGMS 08h, 09n, OAN

AXle 01h, 02h, 03h, 05h, 06h, 07h
PICMG 08h, 08h, 0Ah

25 AXIE01h 1h 225 AXle 01h, 02h, 03h, 05h, 06h, 07h
5 AXle 01h 2h, 3h >5 AXle 01h, 02h, 03h, 05h, 06h, 07h
8 AXle 01h 4h, 5h >8 AXle 05h, 06h, 07h

1) 3Hayenus noneit PICMG Tunbl cesseit (Link Types) onpeneneHsl B Tabnuuax 3—52 [1]. 3Hauerns noneit AXle
TUNbI CBA3el onpegeneHs B Tabnuue 3.10.
) BHaueHms noneit AXle pacwmpenus Tunos ceaselt (Link Type Extensions) onpeaenexsl B Tabnuue 3.11.
3) 3nHaueHus noneit PICMG Tunbl kaHana (Channel Types) onpeneneHbl B Tabnuuax 3—46 [1]. 3HadeHus noneit
AXle TvnbI KaHana onpegeneHsl B Tabnuue 3.3.
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Mpasuno 3.12 lNMpu BbINONHEHUMN NPOLIEAYPbI SNEKTPOHHOrO Knoua ansa nopra PCle meHemxkep wiaccu
DOMKEH COOTHOCUTL BO3MOXHOCTM NPOMYCKHOW CNOCOBGHOCTU KaHana Kpocc-nnarbl C NponyCcKHOW CnocoBHO-
CTbIO NOpTa B AOMNOJSIHEHWE K CPAaBHEHUIO KIlo4eBbIX 3HaYeHuit nonen Link Designator, Link Type u Link Type
Extension coeauHaemMbIx NOpTOB, Kak onucaHo B pasaene 3.7.2.3, naparpade 317 [1].

3ameyvanue 3.8 Tak kak Bce BO3MOXHbIe KOHurypauum nopta PCle Normal/Reverse link u ckopocren
nepeaayn AaHHbIX NEPEYNCNeHbl KaK OTAENbHbIE TUMbI CBA3U, anfOPUTM MEHEXepa LIaccu Ha COBMECTU-
MOCTb BCEX KOMMOHEHTOB CBSI3W PaspeLUMT TOMNbKO COEAUHEHUA MEeXAy nopramu, NoAAep>KMBaIOLMMKU CO-
BMeCTUMbIe KOHdurypauuun. Hanpumep, nopt, ckoHdurypuposaHHbii kak Normal Link 5 I't/c, 6yaer coeauHeH
Tonbko ¢ apyrum noptoMm Normal Link 5 I't/c. Mpu 3TOM B TakOM CO€ANHEHUU NOPT CUCTEMHOTO Moayns byaer
CKOH(UrypupoBaH Kak HUCXOAALLMIA, @ NOPT UHCTPYMEHTANbHOrO MOAYNA — KaK BOCXOASALLMA.

3ameuanue (3.0) 3-1 AXle-1 nossonsieT peanu3osatb coeanHeHust PCle n3 BocbMu u 16 nUHUI, KOTO-
pble 0XBaTbIBAIOT HECKOSILKO MHCTPYMEHTarbHbIX KaHanos. Mpouecc aneKTPOHHOIO Kiio4a Ans Takux coesu-
HeHuit TpebyeT McnonbL30BaHMsa UAEHTUAUKATOPOB rpynnbl coeauHenun (Link Grouping IDs) B geckpuntopax
cBsazen (Link Descriptor).

Crangapt PICMG 3.4 TpebyeT, 4ToObl BO3MOXHbI€ 3HAYEHUS NONEeil AECKPUNMTOPOB ANs COEAUHEHUH
PCle sknioyanu Bce noaaepxuBaembie KOMOGuHaumm nogkniodeHnii. AXle-1 coxpaHsieT gaHHoe TpeboBaHue
Ang kaHana 1. OaHako Ang cokpalLeHUsi Yucna sanucein Moaynemn, NOAKMIOYEHHBbIX K HECKONbKUM UHCTPYMEH-
TanbHbIM kaHanam, AXle-1 onpeaensiet cneumdudeckme Tpe6oBaHNA ANA MHCTPYMEHTAaNbHbIX KaHanoB 2—4.

Mpasuno (3.0) 3-1 Ans nob0ro NOAKNIOYEHUA UHCTPYMEHTanNbHOrO kKaHana 2, 3 unu 4, nogaepXxuvsa-
towero coeguHenusa PCle x1, x2 unu x4, 3anucb 9NEKTPOHHOIO KN04a MHCTPYMEHTanNbLHOro MOAYNS AOMKHA
yKa3biBaTbh NOAAEPXKY COEAUHEHUS X4.

Paspewsenue (3.0) 3-1 [ina mo6oro nogknio4eHnsa MHCTPYMEHTANbHOIO KaHana 2, 3 unu 4, noagepiu-
Baioero coeguHenus PCle x1, x2 unu x4, 3anucb 3NEKTPOHHOTO KMOYa UHCTPYMEHTaNbHOrO MOAYNS MOXET
UCKITIOYMTb ONMUCAHKUE NMOAKIIOYEHUN x1 u/unu x2.

Mpaeuno (3.0) 3-2 B MHTErpMpOBaHHLIX LWIACCK ANna NOOOro NOAKMIOYEHUS K MHCTPYMEHTAaNbHOMY Ka-
Hany 2, 3 unu 4 MHCTPYMEHTarnbHOro cnota, noaaepxmsatowero coeanHenus PCle x1, x2 wnu x4, 3anucb
3MEKTPOHHOrO KI104Ya BCTPOEHHOr0 CUCTEMHOIO MOAYNA AOMKHA NOAAEPXKUBATL NOAKIIOYEHUE X4.

Paspewenue (3.0) 3-2 B MHTErpupoBaHHbIX WAccu Ana nio6Goro NOAKMNIOYEeHUs: K UHCTPYMEHTanbHOMY
KaHany 2, 3 unu 4 UHCTPYMEHTanbLHOro CrnoTa, noaaemxusaiowero coeauHennsa PCle x1, x2 unu x4, sanucb
BCTPOEHHOro CUCTEMHOI0 MOAYIA MOXKET UCKITIOYUTL ONUCAHWUEe NOAKMoYEHU X1 unu x2.

3ameyanue (3.0) 3-2 MpeablayLwme napbl NpaBum U paspeLleHuin NpeanonaraioT, YTo pearnbHOe YUCHo
TNMHWUIA, NPUBNEYEHHbIX K COeAUHEeHUI0, OnpeaenseTcsa BO BPEMS NeperoBOpoB NOPTOB HA (PU3NHECKOM YPOBHE
(PCle link training) 4ns KOHKPETHOTO COEAUHEHMS.

3.1.8 Mpoueaypa 3NEKTPOHHOro Knrouya uHtepgerica cuHxpounsauum AXle

Mpoueaypa aNeKTPOHHOrO Knoya uHtTepderica cuHxpoHusauumn AXle npousBoguTCS ANA NPOBEPKU CO-
BMECTUMOCTU UHTEPPENCoB CUHXPOHM3aLMn Moaynsa AXle C COOTBETCTBYIOLLMMM KaHanamu kpocc-nnat AXle.
Mpoueaypa anekTPoHHOro kntova ans kaHanos FCLK, CLK100 n SYNC otnuyaercs ot nogo6Hol npoueaypsl
kaHanos ATCA TeM, YTO AOMKHA NPUHUMATb BO BHUMAHWE COCTOSIHWE aKTUBHbIX OydepoB curHanoB CUH-
XpPOHU3aLMKU, PacnonOXeHHbIX Ha Kkpocc-nnare. CoctosHus atux BydhepoB nepenaroTcsl MeHeaXepy Laccu
¢ husanyeckum agpecom 10h (KOTopbin ABNAETCA COBCTBEHHBIM aApPECOM MEHEMKepa LLaccu) B none agpe-
ca crnoTa B 3anucu, onpegensiowen kaHanbl uHTepdenca CMHXPOHU3aLUKN Kpocc-nnaTbl (MK npoLle vyepes
BUPTYanbHbIA CNOT C husndeckum agpecom 10h). MeHegkep Liaccy npoBepsieT NoaKNveHns nHTepderica
CUHXPOHU3aLuKU CTaHZapPTHLIM cnocoboM ATCA. lMpu STOM NPOBEpPSIIOTCA HA COBMECTUMOCTb 3Ha4YeHUsi no-
nen cneundukaropa csnasmn (Link Designator), Tuna ceasu (Link Type) u pacwmpenus Tuna ceasu (Link Type
Extension) ansa kaxaoro nopra.

Mpasuno 3.13 lNpu npoBeAeHUn NPOLEAYPbI ANEKTPOHHOIO knoda AXle ansa noprta uHtepdeinca CuH-
XPOHM3aLMM MEHeXKep Laccu OOSmMKeH CBEPUTL 3Ha4YeHusa nonen cneyudpmkaropa ceasm (Link Designator),
Tuna ceasu (Link Type) n pacwupenns tuna ceasu (Link Type Extension) nopta, kak ato Tpebyer ATCA ans
COEAUHEHUN «TOYKA — TOYKa».

3.1.9 Mpoueaypa 3NeKTPOHHOro Knova AnsA JoKanbHOM wuHbl AXle

Mpoueaypa anNeKTPOHHOrO Kro4va Ans NokanbHONM WKHbl AXle oBecnevnBaeT NpoBEPKY COOTBETCTBUS
npoTokonoB o6meHa OEM Ha Kaxaoi CTOPOHE COEAMHEHUS, a TaKKe BO3MOXHOCTU NOKanbHOI LWWHbLI 06e-
CNeYnTb CoeMHEHNEe Mexay nopTamu YCTPOWCTB HEOBXOAMMBIM YUCIIOM NUHKIA CBA3M. Bce Tunbl CBSI3en no-
KanbHON LUMHbI ONPEeAenseT U naeHTudpuynpyet paspadbotunk npu nomowm OEM GUID. Heobxoaumoe uncno
NWHWIA CBA3KW OnpeeneHo 3HadeHnem B none pacwmpexunsa tuna ceasm (Link Type Extension). [Onsa Bbinon-
HEeHWUA NpoLeaypbl 3MEeKTPOHHOTO KIoYa MEHEKEP LIacCu JOIKEH NOATBEPANUTb, YTO COBNAAAIOT 3HAYEHUS
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nonen «cneundukarop ceasmy, OEM GUID, «Tun CBSI3u» 1 pacLUMPEHUs TUna cBa3u AN 060uX NOPTOB U YTO
noKanbHas WnHa KpoCC-nnatbl COAEPXNT A0CTAaTOYHOE YUCIO NNHUIA CBA3MU, yT06bI 06ECNEUYNTL coeguHeHue.

Mpasuno 3.14 MNpu BbLINONHEHUM NPOLIEAYPbI SMEKTPOHHOMO Kro4Ya Ans nopTa nokanbHOW WnHbl AXle
MeHea)Kep Luaccy AOMKEH BbINOMHUTL MPOBEPKY TOro, YTO KaHan NokKanbHOM LUMHbI KPOCC-NnaThl UMEET No
MEHbLUEA Mepe CTOSIbKO XX& CUrHAasIbHbIX Nap, CKONbKO COAEPXUT MOAKMKOYEHHBI NOPT FIOKanbHOW LUMHBI
MOAYns, B AOMOSIHEHME K ONpedeneHnd COOTBETCTBUSA Kaaoro cneuudukaTopa cBasu, Tuna CBA3M U pac-
LUMPEHMA TMNa cBsA3mn nopra, Tpedyemoro ATCA.

3.1.10 PacuupeHHasa komaHaa Extended ATCA Set Port State

[nsi OCHOBHOIO U BO3MOXHOrO MHCTPYMEHTAaNbHOrO MHTEPdENCOB OAHOCNOTOBbLIX MOAYNEN npoueaypa
3NEeKTPOHHOro Krtova AXle ncnonb3yet craHaapTHyo komaHay ATCA Set Port State, kak 910 onpeaeneHo B [1].
B mHorocnotoBbix moaynsx AXle IPMC pomkeH KOHTPONMpPOBaTb COCTOSIHUA NOPTa KaxKAoW nnaTtbl MOAYNS.
37101 npouecc TpebyeT paclumpeHHon Bepcum komaHabl Set Port State. PacwmpenHas komaHga Extended
ATCA Set Port State nossonsiet peanusoBartb HE0OOX0AMMYIO OTHOCUTENBHYIO agpecauuio cnorta. PaclumnpeH-
Has komaHaa Extended ATCA Set Port State onpegenena B Tabnuue 3.16 1 ncnons3oBaHa aAns paspeLueHus/
3anperta nopToB OCHOBHOMO U MHCTPYMEHTanbHoro uHrepdeicos ATCA.

Tabnuya 3.16 — PacwupeHHasa komaHga Extended ATCA Set Port State Command

Tun AaHHBIX Baiit Mone AaHHbIX
[aHHble 1:3 NoeHTudpukatop AXle (Identifier). YkaseiBaeT Ha onpeaenerHyto B AXle OEM/rpynny
3anpoca pacwmpeHus koMmanabl. McnonbsosaHa AXle Consortium’s IANA Private Enterprise
Number, 35609 (008B19h)
4.7 Link Info (no [1])
8 State (o [1])
9 Homep duandeckoro cnota (Physical Slot Number) (oTHocuTensHo Homepa du-

3udeckoro crnota IPMC «n»)
00h: dmaundecknin cnot n

01h: dmandeckuit cnot n + 1
02h: dmandeckuin cnot n + 2

OFh: chmanyeckuii cnot n + 15
10h—EFh: 3ape3epBuposaHo
FOh: dpusumueckuii cnot n— 16
F1h: dusumueckuii cnot n— 15

i:.I-Eh: dur3ndeckmii cnot n — 2
FFh: dmaunueckuii cnot n -1

HaHHble oTBeTa 1 Kopa 3aBeplueHus (Completion Code) (no [1])

2:4 UneHtudukarop AXle (Identifier). YkaseisaeT Ha onpegenenHyto B AXle OEM/rpynny
pacwmpenus komaHabl. UcnonbsosaHa AXle Consortium’s IANA Private Enterprise
Number, 35609 (008B19h)

PacwupenHasa komaHga Extended ATCA Set Port State — ato komanaa IPMI, onpeaeneHHasn B AXle,
kotopan ucnonb3yet NetFn 2Eh coemectHo ¢ AXle Consortium’s IANA Private Enterprise Number, 35609
(008B19h) u kogom komanabl 03h. OTBET HA KOMaHAy AomkeH coaepxatb NetFn 2Fh coBmecTHO ¢ HOMepom
AXle Consortium’s IANA Private Enterprise Number, 35609 (008B19h) u kogom komanabl 03h.

Mpaeuno (2.0) 3.4 Moaynb AXle, npegocraensiiowmii niodeie 3anucu Extended ATCA Board Point-to-
Point Connectivity Records, agomkeH peanu3oBbiBatb koMaHay Extended ATCA Set Port State ansa nopros,
OMUCAHHBIX B 3TUX 3aNNCSX.

Mpaeuno (2.0) 3.5 Moaynb AXle gormkeH peanu3oBbiBaTb 06e ctaHaapTHble komaHabl ATCA Set Port
State n pacwmpenHyto komangy Extended ATCA Set Port State ana csoux nopros, onucaHHbix B Extended
ATCA Board Point-to-Point Connectivity Record, ¢ cmandeckum agpecom cnota 00b.

Mpaeuno (2.0) 3.6 Mpu otnpaBke komaHabl Set Port State nopty, onncaHHOMy B CTaHAAPTHOW 3anucu
ATCA Board Point-to-Point Connectivity Record, MeHeaxep wiaccu 4oMmKeH UCnonb3oBaTh CTaHAAPTHYIO KO-
maHay ATCA Set Port State.
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Paspewenune (2.0) 3.3 MNpu otnpaeke komaHabl Set Port State nopty, onMcaHHOMY B pacLUMPEHHO 3anu-
cu Extended ATCA Board Point-to-Point Connectivity Record ¢ Homepom dumaudeckoro cnota 00b, meHeaxep
Laccu MOXXET UCMNonb30BaTh Kak ctaHaapTHyo komaHay ATCA Set Port State, Tak u pacLUMPeHHY0 KOMaHay
Extended ATCA Set Port State.

3.1.11 Komanpa Set AXle Port State

B cBaAsn ¢ Tem 4yto apxutektypa AXle nogaepkuBaeT AOMNONHUTENbHbLIE TUMbl MOPTOB, ONUCAHHbLIE B
sanucax AXle Board Point-to-Point Connectivity Records, fomkHa ObITe MCNONb30BaHA UHAA BEPCUSA KOMaH-
abl Set Port State. KomaHaa Set AXle Port State onpegenena B tabnuue 3.17 U ucnonb3oBaHa ansa paspe-
LueHuUs/3anpeTa NopToB NokanbHOW WwuHbl AXle, nHtepderica cuHxpoHusauumn AXle, pesepcHbix noptos PCle
€O cKkopocTbio 5 u 8 I'T/c. Mpu aTtom HOMep hmaudeckoro crota (6ant 9) ABNAETCA Heobsi3aTenbHbIM ANA
OJHOCIMOTOBOro MOAYA.

Tabnuya 3.17 — KomaHga Set AXle Port State Command

Tvn AaHHbIX Bant Mone gaHHbBIX
OaHHble 1:3 MaeHtudpurkatop AXle (Identifier). YkaseiBaeT Ha onpegenerHytro B AXle OEM/rpynny
3anpoca pacmpenna komaHael. Mcnonesosana AXle Consortium’s IANA Private Enterprise
Number, 35609 (008B19h)
4.7 AXle Link descriptor (geckpunTop cBs3n AXle cornacHo Tabnuue 3.6)
8 State (cocTosaHue no [1])
9) Homep dmandeckoro crota (OTHOCUTENbHO HoMepa duanyeckoro cnota IPMC

«n»). HeobasaTenbHoe none, 3Ha4yeHne no ymon4anuto 00h
00h: puanyeckmnia cnot n

01h: dusnyecknin cnot n + 1

02h: dounsunyeckuin cnot n + 2

OEh: cdounsmnueckuin cnot n + 14
OFh: domamyeckuii cnot n + 15
10h—EFh: 3apesepsunpoaHo
FOh: dousmndeckuit cnor n— 16
F1h: dpusnueckuit cnot n— 15

FEh: dusudeckuit cnot n -2
FFh: dunaun4eckuin cnot n—1

JaHHble oTBeTa 1 Kop 3aBepluenus (Completion code, no [1])

2:4 Wpentudukarop AXle (Identifier). YkasbiBaeT Ha onpegenenHyto B AXle OEM/rpynny
paclumpeHuss komaHabl. Ucnonb3oBaHa AXle Consortium's IANA Private Enterprise
Number, 35609 (008B19h)

KomaHpa Set AXle Port State sisnsietca komaHgon IPMI, onpegeneHHon B apxutektype AXle, ncnonb3ay-
owwien NetFn 2Eh coBmectHo ¢ AXle Consortium’s IANA Private Enterprise Number, 35609 (008B19h) u kogom
komangbl 01h. OtBer gomkeH cogepxatb NetFn 2Fh coBmecTHO ¢ Homepom AXle Consortium’s IANA Private
Enterprise Number, 35609 (008B19h) u kogoM komaHabl 01h.

Mpasuno (2.0) 3.7 Moaynu AXle, npegocraensioLyme nobbie 3anucn AXle Board Point-to-Point Connectivity
Record sepcun 01, gomkHbl NpuMeHsTs komanabl Set AXle Port State, copepxxawgume none Homepa pu3N4eckoro
crnoTa ans nopToB, ONMCaHHbIX B ux 3anucax AXle Board Point-to-Point Connectivity Records Bepcun 01.

Mpasuno (2.0) 3.8 Mpu otnpaske komaHabl Set AXle Port State noprty, onucanHomy B 3anucu AXle Board
Point-to-Point Connectivity Record Bepcun 00, MeHeKep Liaccu AOMKEH OTNPaBUTbL KOMaHAy, He coaepka-
LLYI0 none Homepa uandeckoro cnora.

PaspeweHue (2.0) 3.4 MNMpu ornpaske komaHabl Set AXle Port State nopty, onucaHHomy B 3anncu AXle
Board Point-to-Point Connectivity Record sepcun 01 ¢ HomepoMm ¢usuueckoro cnora 00b, meHeaxep Lwaccu
MOXET KakK BKNIOYaTh, TAK U HE BKNIOYATbL None Homepa (pu3nyeckoro cnora.

3.1.12 PacuunpenHana komaHga Extended ATCA Get Port State

[nsa 0CHOBHOTO M BO3MOXHOTO MHCTPYMEHTAamNbLHOIO MHTEPdENCOB OAHOCNOTOBLIX MOAYNEN npoueaypa
3aneKTpoHHOro knova AXle ucnonb3yer craHaaptHyto komaHay ATCA Get Port State, kak onpeagenexo B [1].
[Ana muorocnortosbix nnat AXle IPMC gomkeH coobLartb COCTOSAHMS NOPTOB BCEX NNAaT MoAaynei. 3ToT npo-
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uecc Tpebyet pacwmpeHHon koManaebl Get Port State. PacuumpenHas komanga Extended ATCA Get Port State
peanusyeTr HeoOX0AUMYIO BO3MOXXHOCTb OTHOCUTENbLHONW aapecauun cnora. [laHHas pacluMpeHHas KoMaHaa
Extended ATCA Get Port State onpeaenena B Tabnuue 3.18 u ucnonb3oBaHa ansi Nony4eHUsi COCTOSIHUS NOp-
TOB OCHOBHOIO U MHCTPYMEHTanbHoOro uHrepdeincos ATCA.

Ta6nuya 3.18 — PacwumpeHHasa komaHaa ATCA Get Port State

Tun AaHHbIX Baiit Mone AaHHbIX
[aHHble 1:3 Mnextudpukartop AXle (Identifier). YkassiBaeT Ha onpegenerHyto B AXle OEM/rpynny
3anpoca paclumpeHus komaHabl. Ucrionbsosana AXle Consortium’s IANA Private Enterprise
Number, 35609 (008B19h)
4 Kanan (no [1])
5 Homep duanyeckoro cnorta (0OTHOCUTENBLHO HOMepa dpuandeckoro crnorta IPMC

«n»). HeobszaTenbHoe none, 3Ha4deHWe no ymonyanuio 00h
00h: dusumueckuit cnot n

01h: dpusunueckuin cnot n + 1

02h: dpuamnyeckuia cnot n + 2

OEh: dusunueckuin cnot n + 14
OFh: cdounsnyeckuin cnot n + 15
10h—EFh: 3apesepBupoBaHo
FOh: dusunyeckuin cnot n— 16
F1h: ¢usumyeckuin cnot n—15

#Eh: dusnyeckuin cnot n—2
FFh: dpmanyeckuii cnot n—1

HaHHble oTBeTa 1 Kopa 3aBepLueHus (no [1])

NneHTudpukarop AXle (Identifier). YkaseiBaeT Ha onpefieneHHyto B AXle OEM/rpynny
paclumpeHus komanabl. Ucnonbsosarna AXle Consortium’s IANA Private Enterprise
Number, 35609 (008B19h)

Link info 1 (no [1])
State 1 (no [1])

Link info 2 (no A[1])

State 2 (no [1])

Link info 3 (no [1])

State 3 (no [1])
20:23 Link info 4 (no [1])
24 State 4 (no [1])

PacwupeHnHasa komanaa ATCA Get Port State siensetca komangon IPMI, onpeaeneHHon B apxuTtekType
AXle, ncnonbaytowein NetFn 2Eh coBmectHO ¢ AXle Consortium’s IANA Private Enterprise Number, 35609
(008B19h) n kogom komaHabl 04h. OTBeT ucnonb3yer NetFn 2Fh coemectHo ¢ Homepom AXle Consortium’s
IANA Private Enterprise Number u konom komaHabi 04h.

Mpaeuno (2.0) 3.9 Moayne AXle, npeaocraBnsowmii niodebie 3anucu Extended ATCA Board Point-to-
Point Connectivity Records, nomkeH npuMeHaTb paclumpeHHyio komaHay ATCA Get Port State ansa nopros,
onucaHHbiX B Ux 3anucax Extended ATCA Board Point-to-Point Connectivity Records.

Mpasuno (2.0) 3.10 Moaynb AXle AOMKEH NPUMEHATL Kak cTaHaapTHyo komaHay ATCA Get Port State,
TaK n Extended ATCA Get Port State ans csoux nopros, onucaHHbIx B sanucsax Extended ATCA Board Point-
to-Point Connectivity Record ¢ Homepom ¢usudeckoro cnora 00b.

Mpasuno (2.0) 3.11 Npu oTnpaske komaHabl Get Port State nopty, onucaHHOMy B CTaH4apPTHOW 3anucu
AXle Board Point-to-Point Connectivity Record, meHeaep Laccu AOMKEH UCNONb30BATbL CTaHAAPTHYIO KO-
MmaHay ATCA Get Port State.
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Paspewenune (2.0) 3.5 Mpu otnpaeke komaHabl Get Port State nopty, onucanHomy B 3anucu Extended
ATCA Board Point-to-Point Connectivity Record, ¢ Homepom cuaudeckoro cnota 00b meHemxep waccu mMo-
>KET UCMONb30BaTh Kak cTaHaapTHyto komaHay ATCA Get Port State, Tak u paclumnpexHyo komanay Extended
ATCA Get Port State Command.

3.1.13 Komanga Get AXle Port State

Moptel AXle noaaepxvsatot komanay Get AXle Port State, npuseaenHyto B Tabnuue 3.19.

Komanga Get AXle Port State sensietcs komangon IPMI, onpegenexHon B AXle, ucnons3sytowen NetFn
2Eh coemecTHO ¢ Homepom AXle Consortium’s IANA Private Enterprise Number, 35609 (008B19h) u kogom ko-
maHnabl 02h. OteeT ucnonbayet NetFn 2Fh cosmectHo ¢ HoMepom AXle Consortium’s IANA Private Enterprise
Number n koaom komaHabl 02h.

Mpasuno (2.0) 3.12 Moayne AXle, npeaoctasnsaiowmi mobyio 3anuce Version 01 AXle Board Point-
to-Point Connectivity Records, gormkeH npumeHaTb komaHay Get AXle Port State, kotopas Bkniovaer none
HoMepa hu3M4eckoro crnota Ans NOpToB, ONMCAHHLIX B ux 3anucu Version 01 AXle Board Point-to-Point
Connectivity Records.

Mpasuno (2.0) 3.13 MNMpu otnpaske komaHabl Get AXle Port State nopty, onucaHHomy B 3anucu Version 00
AXle Board Point-to-Point Connectivity Record, MeHeaxep waccu gomkeH oTnpaButb komaHay 6e3 nobasne-
HUS Nons Homepa (PU3nM4ecKoro Cnora.

Paspewenue (2.0) 3.6 MNpu ornpaBke komaHabl Get AXle Port State nopty, onucaHHomy B 3anucu
Version 01 AXle Board Point-to-Point Connectivity Record, ¢ Homepom cum3sudeckoro cnora 00b meHemxkep
LLIACCM MOXKET KaK BKJIIOUUTb, TAK U ONYCTUTL HeoDs3aTenbHOoe none HoMmepa PU3n4eckoro crnora.

Tabnuya 3.19 — KomaHga Get AXle Port State

Tun AaHHbIX Bant | Morne aaHHbIX
[aHHble 1:3 Mnentudukarop AXle (Identifier). YkasuiBaeT Ha onpeaeneHHyto B AXle OEM/rpynny
3anpoca pacwumpenun komaHabl. Mcrnonssoeana AXle Consortium’s IANA Private Enterprise
Number, 35609 (008B19h)
4 Kanan (no [1])
(5) HomMep dun3nyeckoro cnota (OTHOCUTENbBLHO HOMepa duaudeckoro cnota IPMC

«h»). HeobBsazaTteneHoe none, 3HayeHne no ymonyanuio 00h
00h: dousunyecknin cnot n

01h: dusnyecknin cnot n + 1

02h: dusunyecknit cnot n + 2

OEh: dusunueckumin cnot n + 14
OFh: cdusmyeckuii criot n + 15
10h—EFh: 3apesepBupoBaHo
FOh: cusunueckuit cnot n—16
F1h: dusnueckuit cnot n—15

F.I.Eh: hurandeckmii cnot n — 2
FFh: donandeckunit cnot n — 1

[HaHHble oTBeTa 1 Kop 3aBepLuenus (no [1])

2:4 Uaentudpukarop AXle (Identifier). YkasbisaeT Ha onpeaenerHyto B AXle OEM/rpyniny
paclumperns komaHg. Mcnons3oeaHa AXle Consortium’s IANA Private Enterprise
Number, 35609 (008B19h)

5:8 AXle link descriptor 1 (cornacHo Tabnuue 3.6)
9 State 1 (no [1])
10:13 AXle link descriptor 1 (cornacHo Tabnuue 3.6)
14 State 2 (no [1])
15:18 AXle link descriptor 1 (cornacHo Tabnuue 3.6)
19 State 3 (no [1])
20:23 AXle link descriptor 1 (cornacHo Tabnuue 3.6)
24 State 4 (no [1])
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3.2 LlinHa gns MHTesNEeKTyanbLHOro ynpasneHus nnar(opmMon

ApxutekTtypa AXle ncnons3yet wmHy ynpaenenua nnardgopmon (Intelligent Platform Management Bus,
IPMB) ans coeauHeHmnin nHtennekTyansHeix FRU (MeHemkepa waccu, mogyns IPMC u T. 4.) € Uenblo ynpas-
NEHUA 3TUMW MOAYINAMU B CUCTEME Luaccu. 3Ta WKMHA yaosneTBopseT TpebosaHuaMm ATCA ang IPMB-0, uc-
Knioyas TpebosaHue pesepsupoBaHus IPMB.

Mpasuno 3.15 AXle-1 IPM gomxkeH peanu3oBbiBatk nogkniodeHus k IPMB-A.

Paspewenue 3.2 AXle-1 IPMs moxeT peanu3oBbiBaTtb nogkniodeHus k IPMB-B.

3.3 MNocnegoBaTenbHOCTb AEUCTBUIA NPYU BKITKOYEHUU U BbIKITKOYEHUN CUCTEMBbI

Cucrembl AXle-1 otnuyatorcs ot cuctem ATCA Tem, YTo CTaHAapTHO 3anMUTLIBAIOTCS NEPEMEHHBIM TOKOM ¢
MUTaHNE MOXET YaCTO BKMIOMATLCS M OTKIIOYATLCS. 3TO CO3/1aET A0NOMNHUTENbHbIE CIIOXHOCTM Ans moaynen AXle,
cofepXaLimx KOMMbIOTEPbI C COBPEMEHHBLIMU ONEPALMOHHBIMU CUCTEMaMM M HAKOMUTENAMMW AAHHBLIX HA AUCKaX.
K ToMy >ke nocrienoBartensHOCTb BKITIOYEHMST CUCTEMBI JOIDKHA 06GecneynBaTb NpaBuIIbHbINA NPoLUecc oBOHapyxe-
Hus ycTpoiicts PCle, 0co6eHHO koraa okoHeuHble yeTpoincTtea PCle peann3oBaHbl B npOrpaMmmupyeMbix normye-
CKWUX MUHTErparnbHbIX CXeMax UK Apyrux yCTPOMCTBaX, KOTOPbIE MOTYT HE NOAAEPKUBATb MIHOBEHHYIO FOTOBHOCTb
k mpoueccam link training u enumeration. Moaromy cucrembl AXle-1 coaepxar TpeboBaHMA K NOCNEA0BATENLHOCTH
BbINOSHAEMbIX Onepauunii NPW BKIMIOYEHUU/OTKITIIOYEHUN NUTAHUSA, KPOME TEX, UTO OnucaHbl B 3.2.4 [1].

OuepeaHOCTb BKIOYEHUSA cUCTeMbl AXle Takke yuuTbiBaeT TOT (PakT, YTO NPOTOKOSMOB ANEKTPOHHOIO
kroya AXle HegocTaTouHO, YTOOBI OAHO3HAYHO onpeaenuTb uepapxuio PCle. OHU He coaepxxaT MexaHu3ma,
NO3BONAKLLENO rapaHTUPOBATh, YTO TONbLKO 0AUH U3 NOpToB PCle cuctemMHOro Moaynsi HaCTpo€eH kak Reverse
Link, ecrin B Luaccu yctaHOBNEHbI MOAYNM, A0NYCKAOWMUE HANMYME HECKOSTbKMX XOCTOB. 3TO SIBMNSIETCA Npo-
6nemoii, T. K. kommyTaTopbl PCle B 0bweM cnyyae MOryT UMETb TOMbKO OAUH BOCXOAALMI nopT. Cxema no-
Aauu nutaHua cuctemMbl AXle-1 npegocTtasnaeT MexaHu3m onpeaeneHna xoctT-moayns(en) PCle, oCHOBaHHbIN
Ha uHdopMaLMK, XPaHALLENCA B CUCTEMHOM Moayne.

3.3.1 O6G30p BKIHOYEHUA NUTAHUA

Cuctema AXle-1 0BbIMHO BKIIOYAETCA B NPUBEAEHHON HUXE NOCNeA0BaTeNbHOCTH:

- BHELUHEE HanpsPKEHWE MUTaHWUA NEPEMEHHOr0 Toka NoAaeTcs Ha ONOK UCTOMHMKA MUTaHMS, KOTOPLIN
3aTeM nodaeT HanpskeHue nutaHua 48 B nOCTOAHHOTO TOKA Ha LUMHBI pacnpeeneHust IMTaHua KPoCC-Nnarhl;

- MEHEeIXKep LLACCH BLIMOSTHAET 3arpy3Ky U HQYMHAET BbIMONHATL Npouecc aktuBauun FRU;

- 4O UNU BO BPEMSA NpoLecca akTMBaLUMM MeHemkep waccu otnpaenser 3anpoc Get AXle Version kOH-
Tponnepy IPMC kaxgoro moayns AXle;

- MEHEIKEP Laccu BbINOMHAET NPOTOKOMNbI SMEKTPOHHOIO Knova ansa scex moaynen AXle, kpome cu-
CTeMHOro Moayrns;

- ocre 3aBepLUeHUs NPOLECCa AMEKTPOHHOTO KIoYa AN APYruxX MOAYNEN MEHEDKED LLIACCU BbIMOMHS-
€T NPOTOKOMbI SMEKTPOHHOrO0 KIo4a A8 CUCTEMHOTO MOAYNS:

a) MeHemxkep waccu nssnekaet Root Channel Preference 3anuck u3 cucremHoro moayns IPMC,
6) MeHeaXXep LIaccu BbINOSHSAET NPOLIECC SMEeKTPOHHOTO KIiova A MHCTPYMEHTAarnbHbIX KaHanoB

CUCTEMHOro MOAYINSA B Nopsake, onpeaeneHHom B Root Channel Preference List,

B) OCHOBbIBasICb Ha CBOWX BO3MOXHOCTAX U MH(popmauum B Root Channel Preference List, cucrem-

HbIN MOAYMb NpuHUMaeT yctaHoBky PCle Reverse Link 04HOroO u3 CBOMX MHCTPYMEHTAarbHbIX KAHANoB,

r) moagyne AXle, COEAUHEHHbI C PEBEPCUBHBIM MHCTPYMEHTanNbHbLIM KaHanoM PCle, pacnosHaeT-

CAl MEHEPKEPOM LUACCK B KAQYECTBE XOCT-MOAYNS;

- MEeHeKep Laccu BbINOMHAET NPOTOKONbI yNpaBneHus nutaHmeM Ansa scex moayneu AXle, paspewas
3anyck Mogynewn;

- Kaxabli Mogyne AXle noakmnovaeTca K NUTaHUIO U BKMOYaeT csou uHtepdernicel PCle, 3agepxuBas
nepexoA OT cocTosHWA M3 (BbinonHeHWe akTuBaummn) K COCTOSIHUIO M4 (akTuBHLIN) 4O TEX NOP, NOKa OH He
GyaeT rotoB Ansi npoueaypsl PCle enumeration;

- nocrie nepexoaa scex moaynein AXle B coctoaHue FRU M4 (akTuBHbIN) MEHEXKep waccu oTrnpasnsaer
komaHay Set PCle Host State (enable) xoct-moaynio PCle;

- nocne nonyyeHus komanabl Set PCle Host State (enable) BbiGpaHHbiii xocT-moaynb PCle HaunHaeT
npoueaypy PCle enumeration.

3.3.2 O630p OTKNOUYEHUA NUTaHusA (power — down)

Cuctembl AXle-1 B 06Liem criyqae OTKMOYatoT NUTAHUE B NPUBEAEHHOM HUXKE NOCNEA0BATENLHOCTU:

- Oneparop HAXMMAET KHOMKY MUTaHUA LLACCH, KOTOPAas MOChINAET CMrHan «power —downy MEHeKepy LLaccm;

- MEHeIXep Laccu AgeakTuBupyet Bce moaynu AXle;
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- moaynu AXle pearupytoT BbINOMTHEHNEM NPOLEAYPLI 3aBepLUeHnsa paboTol;

- NOCIEe YCNELUHOTO 3aBepLUeHMs paboThbl kKaXabln MOAYNbL COODOLLIAET MEHEAXXEPY LACCH, UTO HAXOAUTCA
B IeakTuBMpoBaHHOM cocTosiHuu (deactivated state);

- Nocne TOro Kak BCe MOAYNW AE€aKTUBMPOBAHbI, MEHEXKEP LLACCU CUTHANU3UPYET UCTOYHUKY NUTAHUSA,
YTO MOXHO OTKIIOYUTb NUTaHUE.

3.3.3 3anuce Root Channel Preference

CucremHbin mogynes AXle cogepxuT 3anucbk Root Channel Preference B uHgopmauumn ana FRU. 3ta
3annUCb COAEPXKUT NPEANOUTUTENbHbIE KOHUIypaLMm Nonb3oBaTens, T. €. KakOW U3 UHCTPYMEHTAarnbHbIX Ka-
HanoB CUCTEMHOIO MOAYNs A0MKeH ObITb CKOHUrypuposaH kak Reverse PCle Link. KoHdhurypauumn onpeae-
NeHbl HOMepamu MHCTPYMEHTanNbHbIX KaHamnoB, YNopsA04eHHbIX cornacHo npuopuTeTy. 3anuce Root Channel
Preference onucana B Tabnuue 3.20.

Tabnwunya 3.20 — 3anuck Root Channel Preference

CmMelueHue, GaiT OnwvHa, 6ant Onpeaenexune
0 1 Record type ID (no [1])
1 1 End of list/version (no [1])
2 1 Record length (no [1])
3 1 Record checksum (no [1])
4 1 Header checksum (no CA[1])
5 3 Manufacturer ID (cormacHo [1]). Mcnonb3oBaHa AXle Consortium’'s IANA Private

Enterprise Number, 35609 (008B19h)

8 1 AXle record ID. Ucnonb3oBaHo 3Ha4eHune 03h

9 1 Record format version. WcnoneaoBaHo 3HavyeHne 00h

10 1 Channel preference list count. Yucno ¢ — KonuyecTBo OTAENBHLIX 3aNUCER, Co-
Aepxalymxcesa B root channel preference list (cM. Huxe)

11 c Root channel preference list. Kaxxgas 3anuch 3aHumaet 1 6aiiT n pacnonoxeHa B

nopsiike npuopuTeTa (cHayana ¢ HaunbonbLMM NPUOPUTETOM). CNUCOK COAEPXUT
POBHO OAHY 3anuchb AN KaX[0ro MHCTPYMEHTanbHOro KaHana, noaaepXwBaemMo-
ro CUCTEMHBLIM MOAYMEM, NNOC OfjHa 3anuck A1 CaMoro CUCTEMHOTO MOAYNA.
00h: yka3blBaeT Ha CUCTEMHbLIN MOAYIb

01h—O0Dh: uHcTpyMeHTanbHble KaHarns 1—13

OEh—FFh: 3ape3sepBupoBaHo

Mpasuno (2.0) 3.14 Uudopmauus B FRU cucrtemHoro mogyns AXle gormkHa coaepxarb 3anucb Root
Channel Preference, koTopasi BKNIO4aeT KOHUrypupyemsiin nonbsosareneMm Root Channel Preference List.

3.3.4 Komanpa Get AXle Version

Komanpa Get AXle Version, onucaHHasa B Tabnuue 3.21, apnsieTca obsisarenbHON Ans BCexX Moaynen
AXle. OHa MCNonNb3yeTca MeHeMKEPOM LLUACCH KaK ANsl ONOBELIeHUs MOAYNSA O ero ypoBHE COOTBETCTBUA
craHgapry AXle-1, Tak u Ansi onpeaeneHusl ypoBHs COOTBETCTBUSA cTaHaapTy AXle-1 oTBevalowero Moayns.

Tabnuya 3.21 — KomaHga Get AXle Version Command

Tvin AaHHbIX Bawnt MNone AaHHbIX
[aHHble 1:3 AXle ldentifier. YkasbiBaeT Ha onpegeneHHyto B AXle OEM/rpynny paclwmpenuns
3anpoca komaHgbl. Ucnonb3oBaHa AXle Consortium's IANA Private Enterprise Number,

35609 (008B19h)

4 Crapumnit Homep AXI peBU3nmK 3anpocymnka.
Mcnonb3oBaHo 3Ha4veHue 02h

5 Mnaguii Homep AXI peBM3UK 3anpocyunka.
Mcnonb3oBaHo 3HavyeHue 00h
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OkoHyYaHue mabnuupi 3.21

Tun AaHHbIX BaiT Mone AaHHbIX
[aHHble oTBeTa 1 Koa 3aBepLueHus (Completion Code) (no [1])
2:4 AXle Identifier. YkasuiBaeT Ha onpefieneHHoe B AXle OEM/rpynnosoe pacwupe-

Hue komaHnabl. Mcnonb3osaHa AXle Consortium’'s IANA Private Enterprise Num-
ber, 36609 (008B19h)

6 Crtapwmin HoMep AXI peB13UM oTBETUMKA.
Ucnone3osaHo 3HayeHue 02h

7 MnagLumii Homep AXI| peBU3MKM OTBETUUKA.
Wcnonb3oBaHo 3HayeHune 00h

Komanpa Get AXle Port Version — ato onpeaeneHHas B AXle komanga IPMI, ucnonb3yiowan NetFn 2Eh
coBMeCTHO ¢ Homepom AXle Consortium’s IANA Private Enterprise Number, 35609 (008B19h) u kogom ko-
MaHabl 05h. OTteet ucnonb3yet NetFn 2Fh coBmectHo ¢ Homepom AXle Consortium’s IANA Private Enterprise
Number u kogom komanabl 05h.

Mpasuno (2.0) 3.15 Moaynb AXle nomkeH oTeeyatb Ha komaHay Get AXle Version.

3.3.5 Komanpa Set PCle Host State

KomaHpa Set PCle Host State, onpeaenenHas B Tabnuue 3.22, asnsieTca 06a3arenbHON ANS BCEX XOCT-
moaynen AXle u Heoba3aTenbHON ANA BCex ocTanbHbiX. OHA KOHTPONMUPYET MOMEHT, KOrga XOCT-KOMMNbIOTEp
MOXET HayaTb BbInosnHeHue npoueaypsl PCle enumeration nocne BKMOYEHUS NUTAHUA.

Tabnuya 3.22 — KomaHga Set PCle Host State

Tun gaHHbIX BaiTt Mone AaHHbIX
[aHHble 1:3 AXle Identifier. YkasbiBaeT Ha onpeaeneHHyto B AXle OEM/rpynny pacwupenus
3anpoca KomaHgbl. Mcnons3oBana AXle Consortium’s IANA Private Enterprise Number,
35609 (008B19h)
4 CocTtosiHue PCle Enumeration

00h: BbIKNtOYEH
01h: BrtOYEH
02h—FFh: 3ape3epBupoBaHo

[HaHHble oTBETa 1 Kop 3aBeplieHns (Completion Code) (no [1])

2:4 YkasbiBaeT Ha onpeaesneHHyto B AXle OEM/rpynny paclumMpenunst komaHabl. Mc-
nonb3osaHaAXle Consortium’s IANAPrivate Enterprise Number, 35609 (008B19h)

KomaHpa Set PCle Host State sBnsetca onpeaeneHHoit B AXle komangon IPMI, kotopast ucnonb3yer
NetFn 2Eh coemecTtHo ¢ HoMepom AXle Consortium’s IANA Private Enterprise Number, 35609 (008B19h) u
kogom komaHgel 06h. OTteet 3agencTteyeT NetFn 2Fh coBMecTHO ¢ Homepom AXle Consortium’s IANA Private
Enterprise Number 1 kogom komaHabl 06h.

3.3.6 Tpe6oBaHus k AXle moaynio

Onsa moaynsa AXle c nogaepxkoit PCle nepexon IPMC u3 cocrosHus M3 (BbinonHeHUe npouecca akTusa-
uum FRU) k coctosiHmio M4 (FRU akTuBupoBaHa) akBUBaNEHTEH 3aBepLueHuto npoueaypsl PCle fundamental
reset (no 6.6.1 [3]). 310 03Ha4aeT, YTO KOHEYHOE YCTPOMCTBO MOXET HauaTb npoueaypy Link Traning B Teve-
Hue 20 MC. 3TO JaeT BO3MOXHOCTb MEHEXKEPY LLACCH Y3HATb, KOraa OKOHeYHble ycTponcTtBa PCle rotoBbl K
TOMY, YTOObI XOCT-KOMMbLIOTEP Ha4yan BbINOMHATL CTaHAAPTHLIE onepauun PCle.

Moaynb AXle, BbInOnHALWMA QYHKUMKM XOCT-KOMMblOTEpa PCle (Bkntouwaa «root complex», PCle
enumeration u configuration software), nomken nogaepxxmeatb komanay Set PCle Host State. [ins nogaepxa-
HUs oBpaTHOM COBMECTMMOCTHM, NPW BKIIOMEHUU NMUTAHMSA B Nonie coctosiHust PCle enumeration Takux mogy-
nel No ymon4aHuio 3agaetca «BKnoveH» (enabled). XocT-moaynb He moxeT HadaTbk PCle enumeration, noka
B none PCle enumeration yCTaHOBNEHO COCTOsHME «BbIKNOYeH» (disabled). He xocT-moaynu He obsa3aHbl
nogaepxusatb komaHay Set PCle Host State.
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Mpasuno (2.0) 3.16 IPMC ansa moaynsa AXle, umetowero socxoaaimin nopt PCle, He 0MmKeH BbINONHATb
nepexoa u3 coctossHua M3 B coctostHne M4 o Tex nop, noka He OyayT BbINOSIHEHbI BCe cneaylowmne ycnoBus:

- ero noptbl PCle, ckoHdMrypupoBaHHbIE NPOLEAYPOI 3MEKTPOHHOTO KNIOYa Kak BOCXOAALLME, NOAKINIO-
YeHbl K MUTAHUIO U CKOHUIYPUPOBAHDI;

- ero noptbl PCle rotoBbl Hauatb npoueaypy Link Training B Te4eHne 20 Mc u cpasy nocne 3Toro rotosbl
ob6pabartbiBath DLLPs (Data Link Layer Packets) n TLPs (Transaction Layer Packets), kak Tpe6yetca nocne
BbiNoNHeHus npoueaypsl fundamental reset [3].

Mpaeuno (2.0) 3.17 IPMC ans moaynsa AXle, o6nagatowero BO3MOXHOCTLIO AEWCTBOBATL KaK XOCT-
komnblotep PCle, nomkeH nogaepxueatb komaHay Set PCle Host State ana ynpasneHusi cBoum coctosstHuem
PCle enumeration state. 310 cocrosiine npu nepexoge FRU B coctosune M2 (Activation Request) gomkHo
ObITb 3a4aHO NO yMOM4YaHUIO KaK «BbIKITIOYEH» .

Mpasuno (2.0) 3.18 Moka cocrosHuem PCle enumeration state moayna AXle 3agaHo COCTOAHUE «Bbl-
KNIOYEH», OH HE [I0/DKEH reHepUpPOBaTb HUKAKUX 3aNPOCOB KOH(Urypaumu K cBoemy nopry kpocc-nnatol PCle,
a gomkeH paccmarpusatb nepexog PCle enumeration state B cocTofHne «BKNIOYEH» KaK 3aBepLUeHue npo-
Leaypel «conventional reset», kak ato onucaHo B [3] 4na Hayana npoueccos PCle enumeration u KOHurypu-
poBaHus.

3ameuanue (2.0) 3.3 bonee paHHUe MeHeaKepbl LWAcCU, He COOTBETCTBYIOWME TPeDBOBAHMAM HACTOS-
Llero craHgapra, MOryT He oTtnpaensaTtk komaHay Set PCle Host State PCle xoct-moaynio. B Takux cnydasax
XOCT-MOAYMb HAKOTAA HEe Ha4HeT npoueaypy PCle enumeration, eCnu TONbKO OH He peanusyeT NPoUece Tanm-
ayTta. XoCT-mMoAynb UMEET BO3MOXHOCTb Pacno3HaTb HanM4nMe OA4HON M3 PaHHUX BEPCUI MEHEMKEPA LIaceH,
MOCKOJIbKY TaKOW MEHeIXep Wwaccu He oTnpasnaeTr komaHay Get AXle Version moaynio.

Pexomenpauus (2.0) 3.1 Ecnu moayns AXle, o6naaaiowmin BO3MOXHOCTbIO AEeNCTBOBATL kak xocT PCle,
MOAKIMIOYEH K MUTaHMIO 6e3 npeaBapuTenbLHOro nonydeHus komanabl Get AXle Version, To no ucre4eHuu sagax-
HOro Nonb30oBaTenemM BpEMEHM TariM-ayTa OH AomkeH ObiTb NnepeseaeH B coctosiHue PCle enumeration state.

Hacroawwmin crangapT gonyckaer Gonblioe pasHoobpasue BO3MOXHOCTEN U peanu3auuit CUCTEMHOrO
mogynsa AXle. TakuMm o06pa3om, OT CUCTEMHOTO MOAYNA He TpebyeTca peanu3oBbiBaTb KOHKPETHLIA anroputm
BbIOOpA MHCTPYMEHTAmNBHOIO KaHana, KoTopblili B NpoLecce 3neKTPOHHOTO Kntova OyaeT YCTaHOBIIEH B PEXUM
pesepcuBHOn cBasn (Reverse Link). OgHako npeanonaraercs, Yto GONbLMHCTBO CUCTEMHBLIX Moaynen oyayt
peanu3oBbiBaTb CTPYKTYPY C O4HWM XOCT-KOMMbIOTEPOM, KOTOPasi MOXET UMETb €QUHCTBEHHbIW BOCXOASLLMIA
nopt PCle, paspelleHHbIi Ans CTaHAapTHOW paboTbl. STOT BOCXOAALLMIA NOPT MOXET NPUHAANEXATb K UHCTPY-
MEHTanbHOMY KaHasny KpoCC-nnartbl, BHELLHEMY Kabemnio unu BHYTPEHHEMY YCTPOMCTBY. [Nl Takmx yCTPOMCTB
noaxoanT NPOCTon anroputM. MeHemxkep Laccy 6yaeT BbIMONHATL NPOLEAYPY SMEKTPOHHOTO KIto4a A5t UHCTPY-
MEHTasIbHbIX KaHanoB CUCTEMHOIO MOAYNA B TOM Nopsiake, B KAKOM OHM nepeyucneHbl B cnucke Root Channel
Preference List. MeHemxep Lwiaccu Oyaer ycraHaBnMBaTb COCTOSIHUSI MOPTOB, OCHOBLIBASICh HA NpoLeaype anek-
TPOHHOTO Knoya. Takum 06pasom CUCTEMHbI MOAYNb OOLIMHO NPUHUMAET NEPBOE NPEATIOKEHHOE MEHEDKEPOM
LLIACCU HA3HaYeHVe PEBEPCUBHON CBSI3W ANs ONpeAerieHHOro kaHana, T. K. 310 OyzieT nepsbiii nopT B cnucke Root
Channel Preference List, ans kotoporo 06a noaknio4eHHbIX yCTPOMCTBA CNOCOOHLI NOAAEpXUBATL PEBEPCUBHYIO
cBs3b. Mocne HasHaAYeHUs1 PEBEPCUMBHON CBSI3U OH AOSDKEH OTKIMOHATHL BCe nocneayowpme nogobHble 3anpochl
ANA ApYrMX MHCTPYMeHTarnbHbIX kaHanoB. 3HadeHue 00h B Root Channel Preference List ykasbiBaet Ha TO, 4TO
CUCTEMHbIN MOAYSIb CaM SIBIISIETCA NPEANOYTUTENbHLIM KOPHEBLIM YCTPOUCTBOM (Root) Ha AaHHOM ypOBHE Npu-
oputera. Takum 06pa3oM, CUCTEMHBIM MOAYMb HE AOIDKEH NMPUHMMATL Kakne-nmbo HasHauyeHusi peBEPCUMBHON
cea3u PCle ana kaHanos, uaywmx nocre 3Hadyenus 00h B cnucke Root Channel Preference List.

Pexomenpauus (2.0) 3.2 B npouecce 9neKTPOHHOIO Krioya npu BKMOYEHWU MUTAHUA KOHTPOnnep cu-
cremHoro mogyns IPMC pomkeH obecneunTb NPUHATUE MEPBOTO Ha3HaYeHUsi peBepcuBHON CBA3M PCle ot
MEHeKepa Laccu A58 MHCTPYMEHTAanNbHOIo KaHana, naywero ao s3Hadenmns 00h B Root Channel Preference
List. OH pomkeH obecneynTb OTKIMOHEHME BCEX APYruxX Ha3HauyeHun pesepcusHou cBAsu PCle, Bo3spawas
koA 3aBeplueHuns FFh komange Set Port State, BbinonHsiowen HasHayeHue.

Cocrosinue ATCA M6 FRU obecneunBaet ynopsifoueHHOe 3aBepLueHne pabotbl MOAynen, Takum obpa-
30M HET He0OX0AUMOCTM B AONONHUTENbHLIX TPEOOBAHUAX AN CTAHAAPTHOTO 3aBepLueHusi paboTbl MOAYNSA.
OaHako BO MHOrMx cucremax AXle cyLlecTByeT BEPOATHOCTb HECTAHAAPTHOIO OTKIIOYEeHUs nutanus. Moato-
My moaynu AXle nOmkHbI ObITh FOTOBbI K TAKOMY CLIEHAPUIO.

Mpaeuno (2.0) 3.19 Moaynu AXle fOMmkHbI ObITh CNPOEKTUPOBAHbLI TAKUM 00Pa30M, UTOOLI Bblaepxu-
BaTb BHE3anHoe OTKIMIOYEHWUE UCTOYHMUKA NUTAHUS Lacck 6e3 HeobpaTUMbIX NMOBPEXAEHUMN.

Pekomenpaums (2.0) 3.3 Moaynsm AXle cneayeT ObITb rOTOBbIMW K BHE3AMHOMY OTKITIOYEHUIO UCTOUHU-
Ka nuTaHua waccu. B CTaHAapTHbIX CUTyaUuusax Moaynu AOIMKHbI BOCCTaHaBIIMBATbLCA Mocne NMOBbIX BO3HUK-
WKX B pesynbrare 3roro npobnem, Takux Kak noBpexaeHue aucka, 6e3 BmeLLaTenscrea oneparopa.
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3.3.7 Tpe©OBaHMA K WHACCU U MEHEZXEPY WACCH

Mpu BkNIOYEHUU NUTaAHUA MeHemKep waccn AXle AOMKEH BbINONHUTL NOCMNEAOBATENbHYIO aKTUBALMIO
MOAYNEN, NPOLECC IMEKTPOHHOTO KIoYa, MOAKMIOYEHUe NUTaHUA U NOCNeA0BaTeNbHOCTb MHMLMANM3auumn cu-
CTeMbl. 3Ta NOCneAoBaTenbLHOCTL NpeiHa3Ha4YeHa aAnsa Toro, YToObl HUKAKOW XOCT-MOAYNb HE Havan npoueaypy
PCle enumeration go Tex nop, noka sce moaynu AXle He nepenayT B COCTOSAHUE, KOrZla OHU MOMHOCTbLIO NOA-
KMIOYEeHbl K NATAHMIO M TOTOBbI OTBEYaTb HA 3anpocbl koHdurypauuu PCle, o603HaveHHoe nepexogom FRU
u3 cocrosHusa M3 B coctosHue M4. Cneayetr 06paTuTb BHUMAHUE Ha TO, YTO nony4yeHue coodbuieHnn FRU o
cobbITusAX «ropsyent 3ameHbl» (FRU hot swap event messages) no3Bonser MeHegepy LLaccy OTCeXnBaTb Co-
crosaHusa FRU (FRU state) Bcex moaynei waccu AXle. Koraa MeHemkep waccu 0GHapy>KMBAET, YTo BCE MOAYNU
AXle nepewunu B coctosiHne M4 (aktTuBMpoBaH), OH MOXET paspeluntb npoueaypy PCle Express enumeration.
Takke cnegyer obpaTtuTb BHUMaHWe Ha TO, 4YTo Moaynb AXle He nepeiaeT B coctosiHue M4 no Tex nop, noka
OH He Oyaet rotoB obpabarbiBaTb KOH(UIYpPaLMOHHbIE 3anpockl PCle. MeHemxkep waccu paspeLlaeTr npouecc
PCle enumeration, otnpasnsas komaHay Set PCle Host State (enable) kaxxaomy moaynio AXle.

lMocnepoBaTensHOCTL NOAKITIOYEHNA NUTAHUA COAEPXUT CpeaCcTBa 3anycka MOAynen, He COOTBETCTBYIO-
LLMX HACTOSAILLIEMY CTAHAAPTY M, Takum 006pa3om, He CNOCOGHLIX B MOMHOM Mepe y4acTBOBaTh B ONpeAeneHHbIX
NpOTOKONax.

MeHemxkep waccu He obnagaer BO3MOXHOCTbIO KOHTPOMNSA Haj NpOUECCOM 3anycka BHELUHUX XOCT-
KOMMNbIOTEPOB. Takum 00pasom, Ans obecneyeHns BbINOSIHEHMS NOCNEA0BaTENbHOCTM 3anycKa BCE CUCTEMBI
HeoBX0AUMO MCNONbL30BaTh APYrOi MeXaHu3M, BbIXOAALUMIA 32 paMKM HacToALero ctaHaapta. [aHHbi me-
XaHU3M MOXET ObITb CTOSb XKE NPOCTbIM, KaK, Hanpumep, TpeboBaHne K onepaTopy BPy4YHYIO NPOXOAUTL NPO-
ueaypy 3anycka Laccu u KOMNbIoTepa, Uin 3T0 MOXET ObiTb aBTOMATU3MPOBAHHbLIN NPOLECC, BKAOYAIOLLUIA
MOHWUTOPUHT waccu AXle n ynpaeneHue 3anyckom XOCT-KOMMbIoTepa.

O6opynoBaHue AXle MOXeT ObITb UCMONBL3OBAHO B CUCTEMAX, KOTOPbIE COAEPXKAT MHOXECTBO LLIACCU
AXle w/unu gpyrux ycrpoicts PCle. Takum o6pasom, UMeIOLLMICS XOCT-KOHTponnep AXle MOXET CNyXuUTb
B Ka4yeCcTBE KOPHEBOro KoMnnekca AnA OKOHevHbIX ycTpoucTB PCle, Haxoaawmxeca 3a npegenaMm ero Lac-
cu AXle. B gaHHOM crny4yae AOMKEH CyLIeCcTBOBaTb MEXaHWM3M, MO3BONSIOWMIA OTNOXUTL Npoueaypy 3any-
CKa XOCT-KOHTpofnepa A0 Tex nop, noka BHewHue ycrponcrea PCle He Oyayt rotosbl k npoueaype PCle
enumeration.

Mpasuno (2.0) 3.20 Bo BpemMs npoueaypbl NOAKMIOHEHUA NUTAaHNA MeHeaxep waceu AXle gomken obe-
cneynTb oTnpasKy koMaHabl Get AXle Version Bcem koHTponnepam IPMC moayneit AXle nocne Toro, kak OHu
nepenayt B coctosHme FRU M2 (Activation Request), HO 40 Ha4yana neperoBopoB 0 NPeAOCTaBNEHUU NUTA-
HWUS UMW BbINOSIHEHWS NPOTOKONOB 3NEKTPOHHOIO KI0Ya ANS AAHHLIX MOAYNEN. 3TO MOXET BbINOMHATLCA KaK
[0, TaK 1 nocne nepexoga moayns B cocrosiiue M3 (Activation in Progress). Nio6oi moaynb, BEpHYBLUMI KOA
3apepLueHus owmbku C1h (invalid command), AomkeH paccMaTpuBaTLCA B XO4€ OCTaBLUEWCS 4acTu nocne-
[0BaTenbHOCTM BKIIOYEHUA NUTaHMA Kak He moaynb AXle. Bce octanbHble MOAYNK CneayeT paccMaTpuBaTth B
X0[e OCTaBLUENCH YaCTK NOCNeA0BaTeNbHOCTU BKIIOYEHUS NUTAHUA Kak Moaynu AXle.

Mpasuno (2.0) 3.21 Bo Bpems npoueaypbl NOAKMIOMEHUA NUTAHUA MeHeaxkep waccn AXle gomkeH obe-
CNEeYnTh BbIMOSIHEHWE CTaHAAPTHOW Npoueaypbl NEPerosopos 0 NPEAOCTaBNEHUN NUTaHUA COrmnacHo Tpebo-
BaHUAM ATCA 1 NpOTOKONOB 3MEKTPOHHOIO KIkoya ANna Bcex He moaynei waccu AXle.

Mpasuno (2.0) 3.22 Bo Bpems npoueaypbl BKAIOYEHUA NUTAHUA Nocne nepexoaa sBcex moaynei AXle
B coctoAHme M3 meHeakep waccu AXle aormkeH 06ecnevuTb BbiNOMHEHUE NPOLUEAYPbl ANIEKTPOHHOTIO Krio4ya
Ansi moayns 6e3 pacnpeaeneHus NUTaHus Ansa 4aHHOTO Moayns.

Mpasuno (2.0) 3.23 Bo Bpema npouenypbl BKAIOYEHUA NUTAHNA MeHeaxep waccu AXle gOrmkeH OT-
NOXMWTb BbIMNOSIHEHUE NPOLEAYPbI SMEKTPOHHOIO KAo4a AN cuCTeMHbIX moaynen AXle ao Tex nop, noka He
3aBEPLUMTCS BbINONHEHWE NPOLEAYPbI AMEKTPOHHOTO KNto4a Ans BCEX 0CTanbHbIX MOAYNeEl LWaccu, akTMBUMPO-
BaHHbIX MEHEDKEPOM LLIACCHU.

Mpasuno (2.0) 3.24 Bo BpeMs npoLeaypbl BKAOYEHUA NUTAHUA Nepea BbINONHEHUEM NPOLEAYPbI dNeK-
TPOHHOTO KMoya Ans CUCTeMHOro moaynsa AXle MeHeaep waccu AomkeH BbINOHUTL 3anpoc 3anucyu Root
Channel Preference record n3 aTroro cMuCTeMHOro MoAyns.

Mpasuno (2.0) 3.25 Bo Bpems 3anycka cuctembl AXle MeHeakep Waccu A0IDKEH BbINONMHUTL NPoLeaypy
3NEKTPOHHOTO KIoYa ANst UHCTPYMEHTAIbHLIX KAHANOB CUCTEMHOTO MOAYNA B NOCNeA0BaTENbHOCTHU, onpeae-
nexHoi B Root Channel Preference List cuctemHoro moayns, urHopupys niobbie 3Ha4eHUs KaHana, paBHbIe
3HayeHuto 00h B gaHHOM cnucke.

Mpasuno (2.0) 3.26 Bo Bpems 3anycka CUCTEMbI NOCNE 3aBePLUEHUS NPOLEAYPbI SANEKTPOHHOTO Kniova
cucTeMHoro moayns AXle MeHepkep Laccu A0SMKEH BbINOMIHUTL NPOTOKOMbI NEPErOBOPOB O NPEA0CTaBNEHUN
nutaHua anga scex moaynen AXle B waccu.
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Mpasuno (2.0) 3.27 Bo speMa npoueaypbl BKMIOYEHUS NMUTAHUA NOCNe Toro, kak Bce moaynu AXle ne-
pewnu B coctosiine FRU M4 (activated) u BbinonHeHbl BCce Apyrue CUCTEMHO-3aBUCUMbIE YCIIOBUSA FOTOBHO-
ctu [cMm. pekomeHaauuio (2.0) 3.4], meHemxep wiaccu AXle gomkeH otnpaeuTb koMaHay Set PCle Host State
C COCTOSAAHMEM «pa3peLueHo» (enable) cuctemHomy moaymio AXle U kaxxgomy MOAYyIMIO, UMEIOLLEMY BKAIOYEH-
HYI0 NpoLeypON SNEKTPOHHOrO KNoya peBepcuBHyo cBsidb PCle.

Mpasuno (2.0) 3.28 MeHeaxep waccu AXle omKeH NpeaocTaBnATh CPeACcTBa ONOBELLEHUA oneparopa
M MEXaHM3M YBEAOMIIEHUS MeHeaXKepa CUCTEMbI O TOM, YTO BCe moaynu waccu PCle nepewunu B coCTosHue
FRU M4 (FRU Active).

PexomeHpauusa (2.0) 3.4 Laccn AXle COBMECTHO CO CBOMM MEHEKEPOM LLIACCU CrieayeT npeaocTas-
NATb MEXaHU3M [iN9 BHELUHMX YCTPONCTB, MO3BONSAIOLUMIA 3aAepXuBaTh OTNPaBKy MEHemKepoM waccn AXle
komaHabl Set PCle Host State «BknioueHo» (enable) moaynsiM. 31O MOXET ObITb MCNONL3OBAHO AN TOrO,
4T0ObI BHELLHUE, NOAKIIOYEHHbIE KaGeneM, ycTpolicTBa PCle rapaHTUpOBaHHO yCnenu noaroToBUTLCA K Npo-
ueaype PCle enumeration 40 TOro, Kak XOCT-KOHTPOSIIEP HAYHET €€ BbINOSIHEHNE.

Mpu OTKIMIOYEHWUN NMUTAHNA MEHEIDKEP LLACCU JOIDKEH OTBETUTB HA YBEAOMIIEHWE, NOCTYNatoLWee OT KHOmM-
KW NUTaHusa, OTNPAaBKOM 3anpoca aAeaktusauuu Bcem Moaynsam wwaccu AXle. [lanee oH JOmKeH oxmaathk, koraa
BCE MoAynu OyayT yCneLuHo AeakTUBUPOBAHbI, MOCIE YEro OTNPAaBUTb CUTHAN UCTOYHUKY MUTAHUA HA OTKIOYe-
HWe nNMHUK nogaum nutanus 48 B. CneayeT OTMETUTL, YTO MEHEDKED LLIAcCU He TpebyeT MONHOro OTKMIoYEHUS
NCTOYHMKA nNuTaHuA 48 B. BMeCTO 3TOro OH MOXET OCTaBUTb CUCTEMY B PEXUME OXXMAAHUS C HU3KUM SNEKTPO-
noTpebneHneM A0 TeX NOP, MOKA He NPUAET crieayioLlee yBeoMIeHne OT KHonku nutaHus. Mogaepxka noboro
n3 aTnx (Mnu MoBOro Apyroro) PEXXMMOB OTKITIOYEHUSA NMUTAHUS 3aBUCUT OT pa3paboTymka Lwaccu.

Mpaeuno (2.0) 3.29 Menegxep waccu AXle JOKEH UMETb MEXAHU3M OOHAPYXXEHUS HAXATUA KHOMKU
MUTaHUs LWIAccu B N0O0N MOMEHT BPeMEHM, KOTAa NIMHUK NoAaqm nuTaHus 48 B HaxoaaTcs nog HanpshkeHueMm.

Mpasuno (2.0) 3.30 Ecnu MeHeaxep Laccu, HaXoAACh B MPOLIECCe akTUBALMK LLIACCU UAU KOraa Wwaccu
MOMHOCTbIO aKTUBMPOBAHO, OOHAPYXXMBAET HAXXaTUe KHOMKM MUTAHUSA, OH AOIDKEH HA4YaTb AeaKTUBALMIO LWac-
cu, otnpaeus koMaHabl Set FRU Activation (Deactivate FRU) Bcem moaynsm AXle.

Mpasuno (2.0) 3.31 Ecnu MeHeapkep Wwaccu, HaXoAACh B NPOLECCe eakTUBaLMm LLIACCH UNK Koraa wac-
CM MOSHOCTbIO AeaKTUBUPOBAHO, OBHAPY>KMBAET HAXaTne KHOMKM MUTaHWUs, OH AOIDKEH HavaTb akTuBaumio
waccu, otnpasus komaHabl Set FRU Activation (Activate FRU) scem moaynsam AXle.

Mpasuno (2.0) 3.32 B xoae HopManbHOW AeakTuBaummu waccu AXle MeHemkep Waccyu He AOIMKEH NMpu-
BOAUTb K OTKMIOYEHUIO UCTOYHMKA OT NMUMHWUIA nogadyun nutanua 48 B pno tex nop, noka sce moaynu AXle He
nepenayt B HeakTuBHOe coctosiHue M1 (FRU inactive).

Pekomenpauus (2.0) 3.5 Korga waccu geakTuBMpPOBaHO, HO €ro NMMHUKM nogaym nutadus 48 B HaxopaTca
noA HanpsbkeHuem, Ans MEeHeaKepa Laccu crneayeTr npegycMoTPeTb PEXMM MUHMMANbLHOIO SHEepronoTpe-
GneHunda, NO3BONAIOLLMIA OTCMEXUBATL TEMMEPaTypy CUCTEMbI, YNPABMATbL BEHTUNATOPaMM U OOHApYXMBaTb
HaXkaTue KHOMKWU MUTaHus.

3anuTaHHble OT NepemMeHHOro Toka waccu AXle AOMKHbI UMETb KHOMKY ObICTPOro JocTyna, KOTopyto
onepaTop MOXET HaXaTb AN NOAKMIOYEHUs NUTaHMSA/akTUBaLMM U eakTueauuu/oTKIIOYEeHNSA NUTaHUA Lwac-
cu. KoHdurypaums KHOMKU NUTaHWA 3aBUCUT OT MocTaBLumka. Kak MUHUMYM, LLacCK AOMKHO NPefoCTaBnsAThb
MEexaHM3M ANA YBEAOMITEHUA MEeHeaepa waccn 06 akTueaummn (Haxkatum) KHOMKU nutaHmsa. OHO Takke MOo-
XKET UMETb MEXaHW3M, NO3BONAIOLLMIA KHOMKE NMMTaHUA HEMOCPEACTBEHHO YNPABNATL NOAayeln HanpPsHKeHUs oT
WCTOYHMKA MUTaHUA Ha NUHKUIO pacnpegenerdnsa nutanua 48 B. [JonoONHUTENbHO LLIACCU MOXET UMETL Apyrue
nepeknvaTeny Uu BbIKMOYaTenNu Ansi OTKIIOYEHUS NMTaHUS LUAacCH.

Mpasuno (2.0) 3.33 LWaccu AXle fOMKHO NpeaoCTaBnAaTL NEPEKMoYaTens MOMEHTANbLHOW NOAa4mn/oT-
KINIOYEHUA NUTaHNUA Haps4y C MEXaHU3MOM YBEAOMITEHUA MEHeKepa LLIACCU O HAXXaTuK nepexnoyarens.

Pekomengauus (2.0) 3.6 LLaccu AXle Takke cnegyet npeaocTaBnsATb MEXaHW3M NOAAEPXKKU yaaneHHO-
ro ynpasneHus nUTaHUeM.

Pexomenpauus (2.0) 3.7 LWaccu AXle cneagyeT npenocTaBnsATb MEXaHU3M, MO3BONSIOLMIA ONepaTopy
BbINOMHATL OTKMIOYEHWE NUTaHUA LWaccu HesaBucumMo ot coctosHua FRU mogynen AXle.

3.4 HeynpaBnsiemble Moaynu

Hacroswmin ctaHgapt AonycKaeT NOAKMIoHEHUe ManoMOLLHbIX NMPOCTbIX HeynpaenaemMblx Mogynen AXle-0.
Mogaynsim, oteevatoLmm TpebosaHuamM AXle-0, paspeLuaercs He y4acTBOBaTh B NPOLIECCE YrpaBreHWs CUCTEMOMN.
ns Takux Moaynen gonyckaercs notpebnexHne u paccemBaHne MOLLHOGTH, NpeBbiLLatoLlein 15 BT Ha cnoT.

Mpasuno (3.0) 3-3 LWaccu AXle-1 4OMKHO, NO yMONMYaHWIO caMo UMK NPEAOCTaBMsAs MEXAHU3M CUCTEM-
HbIM MHTErpaTopam, KOH(UTypUpoBaTh CBOWU HACTPONKN NUTAHUS U OXNaXAEHUSA, NPUHUMATL Hanu4ne mMoay-
na AXle-0, kak onpegeneHo B ctaHaapte AXle-0, B Kakom-nmbo 0gHOM UMK BO BCEX €ro CroTax.
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3ameyvanne (3.0) 3-3 Heynpasnsiemblin Moaynb AXle-0 He umeet koHTponnepa IPM u aBTomarmyecku nepe-
XOAUT B COCTOSIHNE «IUTaHWE NONHOCTBLIO NMOAKITIONEHO) (3KBUBANEHTHO M4) npu nogade NnuTaHus OT KPOCC-NNaThl.
3ameuanue (3.0) 3-4 Laccu AXle-1 A0MKHO ObiTb BbIMOITHEHO C BO3MOXKHOCTLIO 00ecrnedeHunst 1oCcTaTou-
HOrO NOTOKA BO3AyXa K KaXAoMy CrnoTy C HeynpasnsiembiM moaynem AXle-0 u oxnaxaeHusi B COOTBETCTBUM C
noTpednaemMon HeynpaBnsaeMbiM MOAYIIEM MOLLHOCTbIO. CUCTEMHbIN UHTErPaTop AOSHKEH rApaHTUPOBATb Bbl-
nonHeHue atoro TpebosaHusa. Mpeanonaraercs, UTo Takue MOAYNM MOTyT pacceusatb He Gonee 50 BT Ha cnoT.

4 PacnpepnerneHue nuraHus

ApxutekTypa pacnpegenenus nutaHus AXle-1 pkmoyaer 00nbWMHCTBO (PYHKUMI CXEMbI pacnpeerne-
Husa nutaHua ATCA. AXle-1, kak u ATCA, UCnonb3yeT LUMHY NMUTaHUA Kpocc-nnatbl «— 48 By. OaHako AXle-1
He TpeOyeT 3aaencTBoBaHMA M3OLITOYHbIX pecypcoB nuTaHusA. LLaccu AXle-1 mMoryT nonydyatb nutaHue or
noboro BHELWHEro CTOMHMKA. Kak npaBuno, nMTaHue OCyLLECTBISIETCA OT CETU NEPEMEHHOIO TOKa.

Mpaeuno 4.1 Waccu AXle-1 fomkHO NpeaoCcTaBnsiTb MUHUMYM OZMH KaHan NUTaHUsi NOCTOAHHOTO TOKa,
ucnonb3ys pecypcel Kkpocc-nnatbl «Feed A» aAna kaxkgoro cnora Moayns.

Pekomenaauus 4.1 LWaccu AXle-1 Takke cneayer pacnpefensitb NMTaHMe NOCTOSTHHOTO TOKa, UCNOMb-
3ys1 pecypchl Kpocc-nnaTbl «Feed Bx».

Pa3spewenne 4.1 Laccu AXle-1 moxeT pacnpegensitb nmbo oanH obLmi kaHan nuTaHua Ha oba pe-
cypca «Feed A» n «Feed By, nubo ncnonb3oBarb AOMOSNHUTENbLHBLIE KaHANbl MUTAHUSA NOCTOAHHOIO TOKA OT
OpPYrnx MCTO4YHMKOB ANs 3anuTku pecypcoB «Feed A» u «Feed B».

Mpasuno 4.2 Moaynu AXle-1 gOmKHbI MMETb BO3MOXHOCTb paboThl OT MUMTAHUA, NOAABAEMOrO Ha €ro
KOHTaKTbl «— 48 B_A».

Pekomengauus 4.2 Moaynu AXle-1 Takoke MOryT UMeTb BO3MOXXHOCTb paboTbl OT NMTaHUA, NO4ABAEMOr0
Ha ero KOHTaKTbl «— 48 B_B».

Mpasuno 4.3 Moagynu un waccu AXle-1 10MmkHbl YyA0BNETBOPSATbL TpeboBaHusm 4.3—4.15, 4.32—4 .62,
4.68—4.69 n 4.79—4.104 [1].

Mpasuno 4.4 Mogynu AXle-1 AOMKHbI HOPMAanbHO (PYHKUMOHWUPOBATL NPU HANpPsDKEHWM MUTAHUA HA
Kpocc-nnaTe B AuanasoHe oT MUHYC 53 A0 MUHYC 45 B.

Mpaeuno 4.5 ctouHukn nutanus waccu AXle-1 muHyc 48 B aomkHbl o6ecneunBatb nogadvy Hanpspke-
HUA NUTaHMA OT MUHYC 53 0 MUHYC 45 B Ha Kaxkabii crnot AXle-1 ¢ pasMaxoMm nynbcauunii, He NPEBbILLIAIOLLINX
500 mB npu ntoBbix HOMUHANbHbBIX HArpPy3Kax NOCTOSHHOTO TOKA.

Takxe UCTOYHUKM NuTaHuA AXle-1 40NXHbl COOTBETCTBOBATL pekomeHaaumam no IMC ana KOHAYKTUB-
HbIX nomex no 7.1.1.

5 TpeboBaHUs yCTOMUYMBOCTU K BO34ENUCTBUIO TEMMNEpPaTypbl OKpYKatowen
cpeabl

Apxutektypa AXle-1 BkntovaeT 6onbLIMHCTBO TPEBOBAHMI K TEMNEPATYPHBLIM pexxumam pasgena 5 [1].

Mpaeuno 5.1 Moaynu n waccu AXle-1 gomkHbl yaoBneTBopsaTe TpebosaHuaM 5.1—5.19, 5.33—5.36,
5.37 (ucknoyas TpeboBaHus K npeaenam 3ByKkoBOi MOLUHOCTH), 5.38—5.60, 5.69—5.75 n 5.77—5.82 [1].

B waccu He TpebyeTcs Hanu4ue npucnocobrieHni AnA Bo3ayLHbIX hunbTpoB. ECnu waccu coaepxut
npucnocobnexuns AnA BO34YLUHbIX (PMNLTPOB, TO OHW AOSHKHBI COOTBETCTBOBATL TPEOOBAHUAM K BO3AYLLHbBIM
dunsTpam, onpeaeneHHbim ana ATCA.

6 Mepeapayva gaHHbIX

AXle-1 coaepXMT MHOXECTBO BO3MOXHOCTEW nepeaaqn gaHHbix ATCA, BKNOYas OCHOBHOW M UHCTPY-
MeHTanbHbIA MHTEPdEnchl. AXle-1 TakKe Coaep>xuT HECKOMbKO pacLUMpEeHnin u MoaudukaLmin pecypcos ne-
peaayun gaHHbIX ANs Nyywero COOTBETCTBUSI TpebGoBaHUAM pbiHka KA.

6.1 CoeanHUTENM 30HbI 2

CoeanHuTeNM 30HbI 2 NPEAOCTABNSOT KOHTAKTbI ANs NogKno4eHns 6onee yem 200 guddepeHumansHbIX
nap Ha cnor, XoTsl 60MbLUMHCTBO CMOTOB BCE U3 HUX HE UCNONbL3YIOT. MIHCTPYMEHTarbHbIe CroThbl COAEpXKaT:

- YETbIPE CUTHANbHbIE Napbl, NOAKMIOYEHHBIE K PECYPCaM OCHOBHOIO MHTEpPAENca;

- 8—32 curHanbHble napbl, NOAKMKOYEHHBIE K PECYPCAM UHCTPYMEHTAlNbHOMO MHTEpdENCa;
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- 18— 124 curHanbHble napbl, NOAKJYEHHbIE K pecypcamM S1I0KaNbHOMW LIWHbI;

- 12 curHanbHbIX Nap, NOAKMYEHHbIX K LUMHE TPUTTEPHbIX CUTHanos AXle-1;

- YyeTblpe CUTHa/flbHble Mapbl, NOAKNOYEHHbIE K UHTepd eicy cuHxpoHnsayum AXle-1.

CVCTEMHBIA CNOT (JIornYyeckuii crnoT 1) coaepxuT:

- He 6onee 56 curHasbHbIX Nap, NOAKNOYEHHbIX K pecypcam OCHOBHOIO MHTepdeiica;

- He 6onee 104 curHanbHbIX Nap, NOAKAOYEHHbIX K pecypcam MHCTpyMeHTanbHOro nHtepdelica;

- 12 curHanbHbIX Nap, NOAK/IOYEHHbIX K LWWMHE TPUrrepHolx curHanos AXle-1,;

- He 60nee 16 curHasbHbIX Nap, NOAKMNOUYEHHbIX K MHTEp eiicy cMHXpOoHM3auun AXle-1.

B 6onbwunHcTBEe cnyyaeB TpeboBaHMA K kpocc-nnate AXle naeHTUYHbl TpeboBaHuAM k nnate ATCA.
WHTepdelicbl nepegayn gaHHbIX pacnonaralTcs Ha COeaUHUTENAX 30HbI 2:

- WWHa TpUIrepHblX curHanos AXle-1 Ha coeguHuTene P20;

- HTepdeiic cuHxpoHm3auun AXle-1 Ha coepuHuTene P20;

- nokanbHaa wuHa AXle-1 Ha coegunHuTenax P20 n P23 v onuMoHanbHO, a Takke Ha P21 n P24;

- NHCTPYMEHTaNbHbI MHTepdeinc AX1le-1,Tak xe kak BATCA, Ha coeagnHutensax P20, P21, P22, P23 n P24;

- OCHOBHOI MHTepdgelic AX1le-1,Takxe kak BATCA, Ha coeanHutenax P23 n P24.

6.1.1 Tonosiorumn kpocc-naaTthbl

Tononorum kpocc-nnat AXle 3aBUCAT OT TUNOB peann3oBaHHbIX NHTepencoB.

6.1.1.1 Tononorus OCHOBHOTO MHTepdeiica

OCHOBHOW NHTepelic peann3yeT TONOMOTNI0O OANHOYHOW 3Be3/bl, NCNOb3YyA TONbKO CAOT 1 KOHUeHTpa-
Topa, KOTOPbI ABNSETCA YacTblo TONONOrNN ABOWHONV 3Be3Abl, onpegeneHHon B ATCA.

6.1.1.2 Tononornus NHCTPYMEHTa/IbHOTO MHTepdeiica

ATCA oroBapuBaeT naonyckaeT cyw,ecTBOBaHNe pa3HOO6pPa3HbIXTUMNOB TONONOTMIA UHCTPYMEHTA/IbHOTO WH-
Tepgeiica. Kpocc-nnatbl AX1le-1 Mcnonb3yT TOMbKO CNOT 1 KOHLEHTpaTopa TONoAornn ABOMHOW 3BE3bl MHCTPY-
MeHTanbHOro nHTepdeiica, onpegeneHHoro ATCA. 3710 obecneunBaeTt NoAKIOYEHNE OLHOTO UHCTPYMEHTANbHOIO
KaHana K KaXAoMy MHCTpyMeHTa/lbHOMY MOZAYN0, YTO rapaHTupyeT NoAAepXKYy YeTbipexnopToBOro nHtepdeiica
PCle. WHTerpupoBaHHble Waccu fonyckalT NoAKNOYEeHNe OLHOro, ABYX, TPEX UM YeTbipex UHCTPYMEHTasbHbIX
KaHanoB K MHCTPYMeHTaNbHbIM MOAYNSM, NofAepxuBasa Takum obpasom nHTepdeiic PCle c konmyecTsom nopTos
He 6onee 16, pacnpegenieHHbIX MeXAy OAHUM, ABYMSA, TpeMsA unu YeTblpbMsa kaHanamu PCle.

6.1.1.3 Tononornsa nokanbHoM WnHbl AXle

NokanbHasa wuHa AXle coeanHsAeT cocefHNEe UHCTPYMEHTaslbHble CNO0Tbl, KPOME N0rM4yeckoro cnoTta 1,
KaK nokasaHo Ha pucyHke 6.1. Cnotbl 2 1 3 NoAKAHYAKTCA N0 MeHbleli Mmepe 18 napamu /oKanbHOW LWWHBI,
apyrve 18 nap nogknoyalwT cnotel 3 M4 NT. 4. BONbWMWHCTBO CNOTOB UMEIKT ABa NOpTa /I0OKaNbHON LWWHBI, NO
0AHOMY MOPTY Ha KaxAablii coceAHuin cnoT. Kpocc-nnaTtel MOryT peanu3oBbiBaTb 18, 42 unn 62 guddepeHun-
afnbHble napbl 10KaNbHOM LWWHbI Ha KaxAblii nopT. MMpaBblii NOPT NokanbHOW WKHLI LBR[0-61] Ha dm3nyeckom
cnoTte N nogkntyaeTcs K 1€BOMY NOPTY NOKanbHOM WuHbl 1 Bl [0-61] Ha dunsmyeckom cnote N + 1 (mnn dunsn-
yeckom cnote N + 2, ecnu dusuyecknin cnot N + 1 ABnseTca normyecknm craoTom 1).

LBR LBL LBR LBL

dursnyeckuin
crnot

PucyHok 6.1 — Tononorua nokasabHOW WKWHbI Kpocc-nnaaTtbl AXle

33



FOCT P 58286—2018

6.1.1.4 Tononorua uHTepdenca cuHxpoHusauum AXle

Bce pecypcbl uHTepdeica CMHXPOHU3aLMU MO TOMONOMMK «3BE34a» MapPLUPYTU3NPYIOTCS OT CUCTEMHOTO
CnoTa K MHCTpYMeHTanbHbIM cnotam. TpeboBaHusi TpaccupoBku M Bydhepusaynm KOHKPETHLIX CUTHANOB pas-
nuyaTCcA B 3aBUCMMOCTU OT YCMOBUIN UX UCMONb30BAHUS.

6.1.1.4.1 CurHanbHasn napa TakTOBOM 4acCTOTbl MHCTPYMEHTAnNbHOro uHtepdenca AXle

CurnanbHasn napa FCLK uHCTpyMeHTanbHOro uHtepdeinca npegocrasnser co6oi curHan onopHou va-
CTOTbl ANA uHTepdeica PCle, BbINOAHEHHDbIN NO TONONOMMM «3Be3Aay» KOHUeHTpaTopa 1. TpaccupoBka cur-
Hana FCLK oT cucteMHoro cnota Kk Kaxqomy MHCTPYMEHTaNbHOMY CRoTy NpeayCMaTpuBaeT UCNOMNb30BaHNE
pacnpeaensiowero 6ydepa TakToOBOro curHamna Kpocc-nnarvbl, Kak nokazaHo Ha pucyHke 5. TpeGoBaHusa k
BblPaBHWUBAHMIO AfIUH NPOBOAHUKOB HE NPEAbABMSIOTCA.

6.1.1.4.2 CurHanbHas napa AXle CLK100

CurnanbHasn napa AXle CLK100 npeaocrasnsieT onopHyio yactoty 100 MMy ans moaynen, ncnonb3ye-
MYI0 NpU NpoBEAEeHUU namepeHui. TpacCUpOBKA CUrHANA BEAETCS OT CUCTEMHOIO CnoTa K KaXXaoMy UHCTPY-
MEeHTanbHOMY CROTY U NpeaycMarpuBaEeT UCMONb30BaHUE pacnpeaensiowero Oydepa TakToBOro curHana
Kpocc-nnaTthkl A4Ns TPACCMPOBKU CUrHasnbHbIX Nap LVDS K kaxaomy CRoTy, Kak NoKa3aHo Ha pucyHke 5. Mepe-
KOC B 3aaepxke pacnpocTpaHeHus no auddepeHumansHeiM napam curdana CLK100 ko Bcem cnotam He
AomkeH npesbiwartb 100 nc.

6.1.1.4.3 CurnanbHas napa AXle SYNC

CurnanbHas napa AXle SYNC npegocraBnsieT curHan 3anycka/CMHxXpoHu3auun. TpaccupoBka curHana
BeAETCS OT CUCTEMHOrO CroTa K KaxAoMy CroTy U NnpeaycMarpuBaeT UCnonb3oBaHue pacnpeaensiowero oy-
drepa TaKTOBOro CUrHana Kpocc-nnarbl Ans TpacCUPOBKM CUTHaNbHbIX Nap LVDS K kaxxaoMy CnoTy, Kak noka-
3aHO Ha pucyHke 5. [Nepekoc B 3aaepxke pacnpocrpaHeHus no aucpdeperHymansHbim napam curHana SYNC
KO BCEM crnoTam He aomkeH npesbiwarb 100 nc.

6.1.1.4.4 CurHanbHag napa AXle STRIG

CurHaneHble napsl AXle STRIG npeactaensior co60i uHAUBUAYASMbHBLIE CUTHANLI 3anycka ¢ Manomn oT-
HOCUTENbHOW 3aAePXKOW, TPACcCMPOBKA KOTOPbIX UAET OT CUCTEMHOIO CROTA K KaXXA0MY MHCTPYMEHTaNbHOMY
cnoty. Kaxxaas u3 13 curHanbHbIX Nap HanpsAMyl cCoeauHsIET ¢noT 1 ¢ ocTanbHbIMU CRoTaMu. Tpaccuposka
curHana STRIG He npegycMmaTpuBaeT UCMONb30BaHME pacnpeaensowero Oydgepa TakToBOro curHana Kpocc-
nnatbl. MNepekoc B 3agepkke pacnpocTtpaHeHus no gudypepeHumansHbiM napaMm curHana STRIG ko Bcem
CnoTam He JoMmkKeH npesblwars 20 nc.

6.1.1.5 Tononorus WuHbl TpUrrepHoix curHanos TRIG[0-11] AXle

12 curHanbHbIX nap wuHbl Tpurrepo AXle TRIG[0-11] npoxoaaT HAackBO3b Yepes Bce 14 cnoTos, Noa-
KINo4aschb K COOTBETCTBYIOLLMM KOHTaKTaM Ha Ka)aoM crote.

6.1.2 TpeGoBaHUA K TpaccUpoBKe 30HbI 2 AXle

Mpasuno 6.1 AXle 1.0 kpocc-nnatbl AXle-1 gomkHbl COOTBETCTBOBATL TpeboBaHusam 6.2—6.6, 6.11 u
6.18 [1] npu cobnogeHMn 4ONONHUTENbLHBIX OFPAHUYEHUIT HACTOSILLIETO CTaHaapTa.

Mpaeuno 6.2 Kpocc-nnatbl AXle-1 A0SmKHBI peann3oBbiBaTb TPACCUPOBKY KaHaNOB OCHOBHOIO UHTEp-
denca cnora KoHUEeHTparopa 1 Ko BCeM OCTanbHbIM COTaM.

Mpaeuno 6.3 Kpocc-nnartbl AXle-1 He AOMKHbI peann3oBbliBaTb OCHOBHON UHTEPMENC, BbIMOSHEHHbIW
no TONONornn «3ses3aa» KoHueHtpartopa 2 (Hub 2).

MpaBuno 6.4 Kpocc-nnatbl AXle-1 A0mkHbl peann3oBbiBaTb TPACCUPOBKY MHCTPYMEHTANbHOIO MHTEpP-
dherica no TONOMOrMKU «3Be34ay» OT CUCTEMHOTO CroTa (F1orM4yeckuin cnot 1) B Ka4ecTBe KOHUEHTparopa.

Paspewerue (3.0) 6-1 Kpocc-nnatel AXle-1 B UHTErPUPOBaHHLIX LLACCK MOTYT peann3oBbiBaTb TPACCUPOBKY
OZHOr0, ABYX UMW TPEX AONOSNHUTENbHbLIX MHCTPYMEHTASIbHBIX KAHANOB MeXay BCTPOEHHbIM CUCTEMHBIM MOAYNEM
N KaXxablM MHCTPYMEHTASbHbLIM MOAYNEM, UCNOSb3YA UHCTPYMEHTanNbHbIE KaHarnbl 2, 3 n/unu 4 kaxaoro cnota.

3ameyvaHue (3.0) 6-1 Mcnonb3oBaHue AONOMHUTENbHbLIX MHCTPYMEHTanbHbIX KaHanoB Kpocc-nnarbl 3a-
BMUCUT OT peanu3auum BCTPOEHHOr0 CUCTEMHOIO MOAYNS B LLACCH.

Mpaeuno (3.0) 6-1 Kpocc-nnara AXle-1 MHTErpupoBaHHOIO LLIACCU, peanuayioLllas TpaccupoBky 6onee
OOHOr0 MHCTPYMEHTANbLHOrO KaHamna mMexay BCTPOEHHbIM CUCTEMHbLIM MOAYNEM U UHCTPYMEHTAanbHbIM Cro-
TOM, AOSMKHA peanu3oBbiBaTb TPACCMPOBKY CUTHanbHbIX nap noptos 0, 1, 2 1 3 kaXKaA0ro kaHana K UHCTPYMEH-
TanbkHOMY MOAYTIO.

Mpasuno 6.5 Kpocc-nnatbl AXle-1 omkHBI peanu3oBbiBaTh TPACCUPOBKY 18 CUrHanbHbIX Nap NOKanbHOM
LUMHBI MEXaY Kaxaou napon pusnyeckn CoceaHmx CrnoToB, UCKIH0HMAaA CUCTEMHBIN CIOT (TOrMYeCcKuin cnoT 1).

Mpaeuno 6.6 Ecnu cuctemMHein cnoT kpocc-nnatbl AXle-1 He aBnseTca hu3n4eckumM cnotom 1, kpocce-
nnara 4OMmKHa peanusoBbiBaTb TPACCUMPOBKY 18 CUrHanmbHbIX Nap NnokanbHOW LUKMHbI MEXAy ABYMS Criotamu,
KOTOpble pM3NYECKN COCEACTBYIOT C CUCTEMHbLIM CITOTOM U PACMONOXEHbI N0 €ro 06eMM CTOpOHaM.
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Paspeluenune 6.1 Kpocc-nnatbl AXle-1 MoryT peanu3oBbiBaTb TPacCMPOBKY Bcex 18, 42 unu 62 curHans-
HbIX Nap NOKanbHO LWWHLI MeXay NobbiMK napamu CnoTos, TPeOyIOWMMNU COEAMHEHUS NOKASbHOM LUMHOW.

3amevaHue 6.3 [ins peanusaummu cerMeHTa 42 curHanbHbIX Nap nokanbHOW LUMHBLI TpebyeTcs, YToOb!
Ka)kgblii U3 COeAMHEHHbIX CIOTOB UMen coeaunutens P24 kpocc-nnatbl. [ing peanu3auuu cermeHTa 62 cur-
HanbHbIX Nap NokanbHOW LWKWHBI TpebyeTcs, YTOObI KaXabI U3 COEANHEHHbIX COTOB MMen 006a NOAKMIoYEH-
HbIX coeauHuTensa P24 n P21.

Mpaeuno 6.7 Kpocc-nnatbl AXle-1 AOMKHbI peann3oBbiBaTh TPACCUPOBKY NOCIEA0BATENIbHO NPOHYMEe-
POBaHHbLIX CUrHarbHbLIX Nap JIOKanbHOW LKMHbI, HA4YMHAA ¢ napbl 0 Mexay KaXaon napoi cnoTos, TpebyoLLMX
COEAMHEHUA C NOKanbHON LUMHON.

Mpasuno 6.8 Kpocc-nnarbl AXle-1 gomkHbl peanu3oBbiBaTh Tpaccuposky nuHuuM FCLK ot normyeckoro
cnota 1 Ko BXoAy pacnpegensiowero 6ydepa 4acTtoTel U OT Kaxaoro Bbixoga bydepa k0 BCeM OCTamnbHbIM
CrnoTam KpoCC-nnarbl.

Mpaeuno 6.9 Kpocc-nnatbl AXle-1 f0MmKHbl peanus3oBbiBaTh Tpaccuposky nuHuu CLK100 ot noruye-
CKOro criota 1 ko Bxoay pacnpeaensitowiero Oycepa 4acTtoTbl M OT €0 KaXkaoro BbIX04a KO BCEM OCTanbHbIM
CrnoTam KpoCC-nnarbl.

Mpasuno 6.10 Kpocc-nnatbl AXle-1 4omkHbl peanu3osbiBaTh Tpaccuposky nuHuM SYNC oT noruyecko-
ro cnota 1 ko Bxoay pacnpegensiowlero 6ydepa 4acroTbl U OT Kaxaoro Beixoaa Oydepa ko BceM ocTanbHbIM
CnoTam KpoCc-nnarbl.

Mpasuno 6.11 Kpocc-nnatbl AXle-1 40mKHbI peannu3oBbiBaTh TpaccupoBky nuHun STRIG oT noruyecko-
ro cnota 1 Ko BCem OCTarbHbIM CIOTaM KpOCC-nnaThl.

6.1.3 TpeGoBaHUA K aneKTpu4Yeckomy ctaHgapty AXle 30HbI 2

MpaBuno 6.12 CurHanbHbl€ Napbl OCHOBHOrO MHTEpdeNca, MHCTPYMEHTanLHOro nHTepdenca u nokasnb-
HOI WKHbI AXle aomkHbI yAOBNETBOPATL TpebosaHuam 6.20—6.25 [1].

MpaBuno 6.13 CurHanbHbIe Napbl MHCTPYMEHTANbHOrO UHTEpPdEca A0HKHbI YAOBNETBOPATL TPeOoBa-
HWi0 6.26 [1].

Mpaeuno 6.14 CurHanbHbIE€ Napbl OCHOBHOMO MHTEpPdECa AOMKHbI YA0BNETBOPATL Tpebosanuio 6.27 [1].

Mpaeuno 6.15 3agepxkn pacnpoCTPaHEHNUS CUTHANOB NOKanbHOW WWHbI AXle A0IKHbI ObITh BLIPOBHE-
Hbl B npegenax 20 nc mexay niobbiMu ABYMA napamu.

Mpasuno 6.16 NMuHun AXle FCLK, CLK100, SYNC100 n STRIG gomkHbl yA0BNETBOPATL TpebGoBaHUAM
6.23—6.25 [1].

Mpaeuno 6.17 3agepxku pacnpoctpaHeHus curHanos AXle CLK100, Bkniowas pacnpeaensiowmii Oy-
dep, AoMKHbI ObiTh BEIPOBHEHBI B npeaenax 100 nc mexay niobbiMu ABYMSA napamu.

Mpaeuno 6.18 3agepxku pacnpoctpanenus curHanos AXle SYNC, skniovas 6ydep, A0MKHbI ObITb Bbl-
pOBHeHbI B npeaenax 100 nc mexxay nmobbiMu ABYMSA napamu.

MpaBuno 6.19 3agepxkn pacnpoctpaHeHuss curHanos CLK100 u SYNC, skniouas Oydepsbl, 40mKHbI
ObITb BbIPOBHEHLI B Npeaenax 500 nc mexay nio6on napont CLK100 u SYNC.

Mpaeuno 6.20 3agepxku pacnpocTpaHeHusn curHanos AXle STRIG AomkHbI ObITh BLIPOBHEHDI B Npeae-
nax 20 nc mexay nobeiMu ABYMA napamu.

Mpasuno 6.21 Tpaccuposka curianoB AXle TRIG aomkHa yaoBneTsopaTb TPeOOBaHUAIM K YACTOTE CUH-
XpoHu3ayum 6.28—6.31 [1].

6.2 TpeboBaHus K MOAYINAM

Apxutektypa AXle-1 BkniovaeT B cebs iBa knacca MOAYNEN: CUCTEMHbIE MOAYIU U UHCTPYMEHTArbHbIE
Moaynu. CucteMHble MOAYNM NOXOXM Ha nnatbl KOHUEeHTpaTopos ATCA u Bcerga 3aHUMAIOT CUCTEMHbIN CNOT
(noruyeckuii cnot 1 unu cnot KoHueHTparopa 1) B waccn AXle-1. MHCTpyMeHTanbHbIE MOAYNU NMOXO0XU Ha
y3nosble nnatbl ATCA n ycTaHaBnuBaloTCA B NIOrM4eckue cnotbl 2—14.

6.2.1 CucrteMHble Moaynu

CucreMHbie moaynu AXle-1 npefocTaBnAloT HaAGop OCHOBHBLIX PECYPCOB ANS UHCTPYMEHTOB B LLACCH
AXle. CucTemHbIli MOAYNb OObIMHO COAEPXUT KOMMYTATOPbI Al OCHOBHOTO U MHCTPYMEHTaNbHOIO UHTEp-
devicoB PCle, onopHble 4acTOTbl CUCTEMBI, TPUITEPHYIO JTIOTUKY U Apyrue HeobsasaTenbHble OYHKLUUU, Takue
kak BHeLuHue nHtepdeicol LAN unu PCle Kk XoCT-koMnbloTepy. CUCTEMHbIE MOAYNU OOLIMHO NPOEKTUPYIOTCA
Ans paboTbl B LLACCU, UMEIOLLIEM ONpPEAEeNeHHOe YUCO CrOTOB.

6.2.2 UncTpyMeHTanbHbIe MOAYNN

MHcTpymeHTanbHble Moaynu AXle-1 MCnonb3yloT OCHOBHOW M/MNM MHCTPYMEHTAarbHbIM UHTEP(ENChbI
ANA yNpasnsgowLmMx TPaH3akUui U TpaH3akumin nepeaayum AaHHbIX. OHU TaKoke MOTYT NPUMEHSITb LLUUHY TPUI-
repos AXle, nokanbHyto LuMHY AXle n uHtepdeincol cuHxporHusauum AXle ansa B3aumMoaencTeusi ¢ ApyruMu
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WHCTPYMEHTaMU UMK XOCT-KOMMNbIOTEPaMK. HacToAWwmi cTaHaapT He ONPeaensieT U HE OrpaHNYMBaET OYHK-
LUMOHANbHOCTb UHCTPYMEHTarbHbIX MoAynen. NHCTpyMeHTanbHble MOAYNM MOFYT COAepXaTb U3MEPUTENb-
Hble annapaTtHble CpeACTBa, annapaTHble CPeACcTBa reHepauuu CUrHanoB, XOCT-KOMMbIOTEPLI, annapaTHble
cpeactea 06paboTkn CMrHanoB, MHTEPAENRCbl B3aMMOAENCTBUSA C BHELUIHUMU YCTPONCTBAMU U T. 4.

6.2.3 TpeGoBaHMA NoaaepPXKKU 30HbI 2 ANA Moaynen

Mpasuno 6.22 Moaynu AXle-1 gomkHbl yaOBNeTBOPATbL TpeboBaHusm 6.32, 6.35, 6.37—6.38, 6.41,
6.43,6.47 n 6.52 [1].

6.2.3.1 TpeboBaHUS K CUCTEMHbLIM MOAYNSAM

Mpasuno 6.23 CucremHble moaynu AXle-1 gOmKHbI NOAAEPXKMBATL UM OCHOBHON MHTEPAIENC, UMK UH-
CTpYMeHTarnbHbI uHTEpdeiic, unm oba nitepdeinca 0gHOBPEMEHHO.

PekomeHnaaumsa 6.1 CucteMmHbiM moaynam AXle-1 cneayeT nogaep)ueatb 06a uHtepdeiica — OCHOB-
HOW U MHCTPYMEHTanbHbIN.

MNpaBuno 6.24 Cuctemuble mogynu AXle-1, noagepxvmeaioLime 0OCHOBHOW MHTEPdENC, AOMKHbI nogaep-
XXUBaTb NOCNEA0BAaTENbHO NPOHYMEPOBaHHbIE KaHamNbl OCHOBHOIO MHTepdenca, HauMHas ¢ kaHana 2.

MpaBuno 6.25 CucremHble moaynu AXle-1 A0MKHbI OCYLLIECTBNSATbL BHYTPEHHUE KOMMYTaLUKU, HEOBXO-
Aumble Ana obecnedyeHus COeaUHEHUI MeXay BCcemu noaaepkmBaembiMu KaHanammu 0CHOBHOTO UHTepdhenca,
Bkmodas nopt ShMC kpocc-nnathl (€Cnn OH NPUCYTCTBYET B LUACCH).

Mpasuno 6.26 CucremHble moagynu AXle-1 gOMmKHbI NPefOoCTaBNATb BHELWHU nopT LAN, nogkmnoveH-
HbIl KO BCEM NOALAEPKMBAEMbIM KaHanam OCHOBHOrO MHTepdenca, BKYasa NnopT MeHemxepa waccn ShMC
Kpocc-nnaTbl (ECNKU OH MPUCYTCTBYET B LLACCH).

PaspeweHune 6.2 CuctemHele mogynu AXle-1 moryTt cogep»xatb gpyrue ycrponcresa LAN, nogkmnoveH-
Hbl€ K KaHanam OCHOBHOrO uHtepdenca.

MpaBuno 6.27 Cuctemuble moaynu AXle-1, nogaep>xumsaroLme NHCTPYMEHTanNbHbIN UHTEPMENC, A0MK-
Hbl peanu3oBbiBaTh PCle Ha MHCTpyMEHTanbLHOM UHTEPAdECE B COOTBETCTBUK C TpeBoBaHMsAMM [2].

Mpasuno 6.28 CucrtemHble moaynu AXle-1 gOomKkHbI NoAAepPXMBaTh NOCNeA0BaTENbHO NPOHYMEPOBAH-
Hbl€ KaHanbl MHCTPYMEHTAaNbLHOIo MHTEpdeNnca, Ha4YnMHas ¢ KaHana 1.

Mpasuno 6.29 CucrtemHble moaynu AXle-1 AOmMKHbI peanu3oBbiBaTk BHYTPEHHME KomMyTauuun PCle,
[OCTaTouHble ANa obecrneyYeHns COEAUHEHUS Mexay BCEMMU NOAAEPKUBAEMbIMU KaHANaMKU UHCTPYMEHTarb-
HOro uHTepdeiica.

3amevanue (3.0) 6-2 CtaHgapTHble cucteMHble moaynu AXle-1 nogaepxunsatoT e4UHCTBEHHbIA UHCTPY-
MEHTanbHbIN KaHan Ha KaXXabli UHCTPYMEHTAarnbHbIN CNOT.

Paspeluenue (3.0) 6-2 BCTpoeHHble CUCTEMHBIE MOAYNM MOTYT NOAAEPXKUBATb MHCTPYMEHTArbHbIE Ka-
Hanobl 1, 2, 3 UK 4 Ha KaXabli UHCTPYMEHTAbHbIN COT.

Mpasuno (3.0) 6-2 BCTPOEHHbIN CUCTEMHBIN MOAYMb, NOAAEPXKMBAIOLLMIA YETbIPE UHCTPYMEHTANbHbLIX
KaHana, JOMMKeH 3a4eNCTBOBaTh MHCTPYMEHTarNbHbIE KaHanbl 1, 2, 3 1 4 MHCTPYMEHTanbLHOro crora.

Mpasuno (3.0) 6-3 BCTPOEHHbIN CUCTEMHBIN MOAYNL, NOAAEMKMBAIOLLMNIA ABA MHCTPYMEHTASNbLHbIX KaHa-
na v peanusyowmin gee x1, x2 unu x4 ces3mn PCle ¢ UHCTPYMEHTOM, AOMMKEH peann3oBbiBaTb O4HY U3 CBA3EN
C MHCTPYMEHTanbHbIM KaHanoM 1, a Apyry — C UHCTPYMEHTamNbHbIM KaHanoM 2 unu 3 MHCTPYMEHTanNbHOro
cnora.

MNpaBuno (3.0) 6-4 BCTpOEHHbINM CUCTEMHbIV MOAYMb, NOAAEPKMBAIOLMIA ABA MHCTPYMEHTAamNbHbIX KaHa-
Nna K MHCTPYMEHTanbHOMY CIoTy 1 peanuayowmi ogHy x8 ceA3b PCle ¢ MHCTPYMEHTOM, AOMKEH peann3oBbl-
BaTb CBA3b HA MHCTPYMEHTAsbHbIX KaHanax 1 u 2 UHCTPYMEHTanbLHoro cnota.

Mpasuno (3.0) 6-5 BCTPOEHHLIN CUCTEMHBIN MOAYb, MOAAEPKUBAIOLLMIA TPU UHCTPYMEHTArbHbIX KaHa-
na K UHCTPYMEHTaNbHOMY CROTY M peanuaytowmii Tpu x1, x2 unu x4 ceasu PCle ¢ MHCTPYMEHTOM, A0IMKeH
peanu3oBblBaTbh CBA3W HA MHCTPYMEHTanbHbIX kKaHanax 1, 2 u 3 MHCTPYMEHTaNbLHOro crnoTa.

Mpasuno (3.0) 6-6 BCTPOEHHbIN CUCTEMHbIA MOAYNb, NOAAEPXKUBAIOLLMA TPU MHCTPYMEHTANbHbIX Ka-
Hana u peanusylowmii ogHy x8 n ogHy x1, x2 unu x4 ceasb PCle ¢ MHCTPYMEHTOM, AOSDKEH peann3oBbIBaTb
x8 cBaA3b PCle ¢ uHcTpymeHTanbHbiMK KaHanamu 1 n 2 u casb x1, X2 unu x4 Ha UHCTPyMeHTansHOM KaHane 3
UHCTPYMEHTAINBHOrO CrnoTa.

Mpasuno (3.0) 6-7 BCTPOEHHbIN CUCTEMHBIA MOAYMb, NOAAEPXKMBAIOLLMIA YETbIPE UHCTPYMEHTANbHbIX
KaHana Cc MHCTPYMEHTOM U peanu3ylowmii Mo MeHbLUER Mepe oaHy x8 cBA3b PCle ¢ MHCTPYMEHTOM, AOMKEH
peanu3oBbiBaTb OAHY M3 x8 cBasen PCle Ha MHCTpyMeHTanbHbIX KaHanax 1 u 2 MHCTPYMEHTAasbHOro cnoTa.

Pexomengauua 6.2 CucremHbim mogynam AXle-1 cnegyeT npefoctaBnatb BHewHun nopt PCle, noa-
KInoYaeMblil KO BCEM NOAAEPXKUMBAEMbIM MHCTPYMEHTanNbHbIM KaHanam.

PaspeweHue 6.3 Cucremuble mogynu AXle-1 moryt cogepxatb gpyrue ycrponcrsa PCle, koTopble ume-
10T MOAKIOYEHUSI K UHCTPYMEHTAanbHbIM KaHanam.
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Mpasuno 6.30 CuctemHble mogynu AXle-1, nogaepxxmvsatome UHCTPYMEHTaNbHbIN UHTEPdENC, AOMK-
Hbl 06ecneunsaTtb hopmuposaHue onopHon yacrorel PCle 100 MIMy Ha nuHum FCLK.

Mpasuno 6.31 Cucremubit moaynb AXle-1 gomkeH o6ecneumBarb BCe CBOU UHCTPYMEHTASbHLIE MOPTbI
TOM e onopHon Yyactoton PCle 100 MI'y, 4To BbIAAETCA HA NOPT UHCTPYMEHTANbLHOMN YacToTbl FCLK.

Mpaeuno 6.32 CuctemHole mogyrnu AXle-1 aomkHbl noaaepxuBarb curHansl CLK100 n SYNC.

Pekomengauua 6.3 CuctemHoim moaynsam AXle-1 cneayet npeaoCTaBnsATb BO3MOXHOCTL (DOPMUPOBATh
curHan CLK100 ot BHELWHEro Bxoaa 4acroThl.

Pekomenaauusn 6.4 CucrtemHblM MoaynsMm AXle-1 crnegyer npeaoCTaBnsTb BOSMOXHOCTb (hOpMUpOBa-
HUS BHELUHEro curHana yacrtoTel U3 curHana CLK100.

Mpaeuno 6.33 Kaxxablii cucTteMHbIi Moaynb AXle-1 AomKeH npeaoCcTaBnsATb MeXaHW3M, NO3BOMAOLUNIA NPU-
KnagHbiM NporpaMMam reHepupoBaTh TPUITEPHbIE CUrHanbl Ha Ntoboi u3 curHanbHbix nap TRIG, STRIG n SYNC.

MpaBuno 6.34 Kaxagblin cuctemMHbln mogynb AXle-1 gormkeH NpeaoCcTaBnATe MeEXaHM3M, NO3BONSAOLWNIA
NpUKnagHbIM nporpaMmmam onpeaensaTb COCTOAHME CUrHanoB Ha noboi u3 curHanbHbix nap TRIG n STRIG.

MpaBuno 6.35 Kaxabli cucteMHblin Moagynb AXle-1 gomkeH obecneunBarb KOMMyTaUUKO NMoboro u3
BXOAHbIX curHanoe TRIG n STRIG Ha apainBep BbIXO4HOW curHanbHou napbl SYNC.

Mpaeuno 6.36 Kaxawein cucteMHsbln moaynes AXle-1 gomkeH obecneynBaTtb KOMMYTALMIO BXOAa N0OOro
curHana STRIG ¢ apaiiBepom Bbixoaa moboro curHana STRIG.

Pekomengauus 6.5 Kaxxgomy cuctemHomy moaynio AXle-1 cnegyet o6ecneumBarb BO3MOXKHOCTb KOM-
MyTauuu BHELUHEro BXOAHOro TPUITEPHOro curHana Ha Apavisep BbixoZa Mboi CBOEW CUrHamnbHOM napsl
TRIG, STRIG unu SYNC.

Pekomengauua 6.6 Kaxgomy cucremHoMmy moayno AXle-1 cnegyet obecneunBars BO3MOXKHOCTb KOM-
MmyTauumn nboro BxoaHoro curHana TRIG unu STRIG Ha gpaiiBep BHELLHEro TPUITEPHOro curHana.

PaspewueHune 6.4 PyHKUMOHANBHOCTb CUCTEMHOIO MOAYNA MOXET BbITb MHTErpupoBaHa B waccu AXle-1
NPOU3BONbHbLIM 06pa3oM.

6.2.3.2 TpeboBaHUS K MHCTPYMEHTAmbHbIM MOAYIISIM

Pekomenpauusa 6.7 UHcTpymeHTanbHbIiM Moaynsam AXle-1 cneayeT noaaepXuBarb UMM OCHOBHOMN WH-
Tepdeic, UNU MHCTPYMEHTaNbHbIN UHTepdeic, unu oba uitepdenca 0oqHOBPEMEHHO.

MpaBuno 6.37 UHcTpymeHTansHble moaynu AXle-1, noaaepxuBaioLime OCHOBHON UHTEPMENC, JOMKHbI
noaaepxuparb paboTy no kaHany 1 0CHOBHOTO uHTepdeiica.

PaspeweHue 6.5 NHCcTpymeHTanbHble Moaynu AXle-1 MOryT noakniodyarbCa K UHCTPYMEHTANbHOMY Ka-
Hany 1, MHCTPyMEeHTanbHbIM KaHanam 1 U 2, MHCTpYMeHTanNbHbIM KaHanam 1 u 3, UHCTPYMEHTanNbHbIM KaHa-
nam 1—3 unm MHCTPYMEHTanNbHbIM KaHanam 1—4.

Mpaeuno 6.38 UHcTpymeHTanbHbie moaynu AXle-1, KOTOpble NOAKIIOYAIOTCA K MOOOMY M3 UHCTPYMEH-
TanbHbIX KAHANOB 1—4, AOMKHbLI PEanu3oBbLIBaTL HA kaHanax o6MeH no uxtepdeiicy PCle B cOOTBETCTBUM C
TpeboBaHusamu [2].

Mpaeuno 6.39 UHCTpymeHTanbHbIl Moaynb AXle-1 AomkeH ucnonb3oBartbk Ans paboTbl NOPTOB CBOMX
MHCTPYMeHTanbHbIX kaHanos PCle 1, 2, 3 u 4 onopHyto 4actoty 100 My PCle, nony4yaemyto no nuiuu FCLK.

3ameuanue (3.0) 6-3 Crangapr PICMG 3.4 Tpe6GyeT, 4To0bl O4MH MHCTPYMEHTANbHbLIN KaHan He uMen
Bonblue oaHon cBAsu PCle. Takum obpazoM, MOAYNb, UMEIOLLMIN HECKONBKO CBA3el x1 unu x2, A0MKEH pea-
NIM30BbIBaTb KaXAYyl0 CBA3b Ha OTAENbHOM KaHarne.

MpaBuno (3.0) 6-8 UHcTpyMeHTanbHbI Moaynb AXle-1, KOTOpbIA MOAKIMIOHAETCA K ABYM WHCTPYMEH-
TanbHbIM KaHanam cnota u peanusyet ase x1, x2 unu x4 csasu PCle, nomkeH peanu3osbiBaTb O4HY U3 CBSI-
3eil Ha MHCTPYMEHTanNbHOM KaHane 1, a apyryio — nu6o Ha kaHane 2, nmbo Ha kaHane 3.

Mpasuno (3.0) 6-9 MHcTpymeHTanbHbI Moaynb AXle-1, KOTOPbI NOAKIIOYAETCS K IBYM UHCTPYMEHTANbHbBIM
kaHanam u peanuayet oaHy x8 ceasb PCle, JomkeH peanu30oBbIBaTh CBA3b HA MHCTPYMEHTANbHbIX KaHanax 1 u 2.

Mpasuno (3.0) 6-10 NHcTpyMeHTanbHbIM MOAYNb AXle-1, KOTOPbI NOAKMIOMAETCS K TPeM UHCTPYMEH-
TanbHbIM KaHanam u peanusyet Tpu x1, x2 unu x4 ceasm PCle, gomkeH peanu3oBbiBaTh O4HY U3 CBA3EN Ha
WHCTpPYMEHTanbHOM KaHane 1, Apyryio — Ha kaHane 2 u ewe oaHy — Ha kaHane 3.

Mpasuno (3.0) 6-11 MHcTpymMeHTanbHbI Moaynb AXle-1, KOTOpbIi NOAKMIOYAETCA K TPeM UHCTPYMEH-
TanbHbIM KaHanam u peanusyet oaHy x8 u oaHy x1, x2 unu x4 ceasb PCle, nomkeH peanu3oBbiBaTb X8 CBA3b
PCle Ha uHCTpYMeHTanbHbIX KaHanax 1 u 2 u cBa3b x1, X2 unu x4 Ha kaHane 3.

Mpaeuno (3.0) 6-12 NHCTpymeHTanbHbIn MOogynb AXle-1, KOTOpPbIA NOAKMIOYAETCS K YETBIPEM UHCTPY-
MeHTanbHbIM KaHanam U peanusyet no MeHbLUen Mepe ogHy x8 cBsisb PCle, AOMmKeH peanu3oBbiBaTb O4HY U3
x8 cBaser PCle Ha MHCTPYMEHTanbHbIX kKaHanax 1 u 2.

PaspewueHue 6.7 MHcTpyMeHTanbHble Moaynu AXle-1 MoryT noakno4atbca K nioboi CMrHanbHoWM nape
CLK100, SYNC nnu STRIG.
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PaspelueHue 6.8 MHCTpymeHTanbHble Moaynu AXle-1 MoryT noaknodatbest K nio6oi us 12 curHanbHbIX
nap AXle TRIG.

Pekxomenaaumua 6.8 MHCTpyMeHTanbsHOMy moaynto AXle-1, umetoemy BO3MOXXHOCTb MPUHUMATL cUrHan
no ntobou n3 curHansHbix nap TRIG, STRIG unu SYNC, cneayet pabotatb ¢ HUMU YePEe3 MYFbTUNNEKCOP.

PekomeHnaauus 6.9 MucTtpymeHTansHomy moaynto AXle-1, MetoLLiemMy BO3MOXHOCTb YNpaensiTe fobon
u3 curHanbHbix nap TRIG unu STRIG, cneagyet pabotaTtb € HUMU Yepes MyNLTUNINEKCOP.

Pekomenaauus 6.10 Kaxxgomy nHcTpymeHtansHomy moaynio AXle-1 cnegyer npeaocTasnsaTh npuknaa-
HbIM NPOrpamMmamM BO3MOXHOCTb MHBEPTUPOBATb KaXAbIA U3 CBOMX BXOAHbIX curHanos TRIG, STRIG n SYNC.

PaspeLueHune 6.9 NHcTpyMmeHTanbHbIl Moaynb AXle-1 MOXeT noaknioyaTeCcs K NodomMy U3 AByX UM K
0o60ouM NOpPTaM NOKaNbHOM LUNHBI.

6.3 Mcnonb3oBaHue coeaAUHUTENA 30HbI 2

Kpocc-nnatbl n mogynu AXle-1 ncnonb3ytoT T e COEAUHUTENMN 30HbI 2, YTO U KPOCC-NANAaTbl 1 MOAYNU
ATCA. HazHa4yeHWe KOHTaKTOB ANt OCHOBHOIMO U MHCTPYMEHTarnbHOro kaHanos AXle uaeHTUYHO HasHaYeHuIo
KOHTaKTOB Tex e pecypcoB B ATCA. HazHaueHue KOHTaKTOB Ans cneunduyiHbix pecypcoB AXle aaHo B no-
crnegyowmx nyHKTax pasgena.

6.3.1 HazHayeHMe KOHTAKTOB 30HbI 2 CUCTEMHOIO Moayna/cnorta

HasHauyeHune koHTakToB coeanHutenen P20/J20 CMCTEMHOro crnota/Moaynsa oTNMYaeTcs OT Ha3HaYeHUIN
KOHTaKTOB cnoTa/moayns koHueHTpaTtopa ATCA 1 BbINONHAETCA cornacHo Tabnuue 6.1, koTopas onucbiBaeT
COeaMHEHNs UHTEPMEICOB TPUITEPOB M CUHXPOHKU3aLuK AXle.

Tabnuya 6.1 — HasHaveHue koHTakToB J20/P20 cuctemHoro cnota (norndeckuii cnot 1)

Pl Wrepceiic Mapa coegunutenei J20/P20 cuctemHoro crota (foruyeckuii crnot 1)
ab cd
1 LlInHa TpurrepHbIX curHanos TRIG[0]+ TRIG[0]- TRIG[1]+ TRIG[1]-
2 LLInHa TpurrepHbIX cUrHanos TRIG[4]+ TRIG[4]- TRIG[5]+ TRIG[5}-
3 LlInHa TpurrepHbIX cUrHanos TRIG[7]+ TRIG[7]- TRIG[8]+ TRIG[8]-
4 LLInHa TpUrrepHeIX cUrHanos TRIG[M1]+ TRIG[11]- STRIG[2]+ STRIG[2]-
KaHan cuHxpoHu3auuu
5 Kanan cuHxpoHusauum STRIG[3]+ STRIG[3]- STRIG[4]+ STRIG[4]-
6 KaHan cMHxpoHusaLum Rsvd* Rsvd* CLK100FB+ CLK100FB-
7 Kanan cuHxpoHusauuu STRIG[9]+ STRIG[9]- STRIG[10]+ STRIG[10]-
8 KaHan cuHxpoHusauum Rsvd* Rsvd* Rsvd* Rsvd*
9 MHCTpYMeHTanbHbI Tx2[13]+ Tx2[13]- Rx2[13]+ Rx2[13]-
10 | enants TXO[13}+ T0[13}- RxO[13]+ RX0[13}
— — ef gh
1 LlnHa TpurrepHblX curHanos TRIG[2]+ TRIG[2}- TRIG[3]+ TRIG[3]-
2 LInna TpurrepHbix curHanos TRIG[B]+ TRIG[6]- FCLK+ FCLK-
3 LlInHa TpUrrepHbIX cUrHanos TRIG[9]+ TRIG[9]- TRIG[10]+ TRIG[10}
4 KaHan cuHxpoHusayum SYNC+ SYNC- CLK100+ CLK100-
5 Kanan cuHxpoHusauum STRIG[S]+ STRIG[5]- STRIG[6]+ STRIG[6]-
6 Kanan cuHxpoHusavuuu STRIG[7]+ STRIG[7]- STRIG[8]+ STRIG[8]-
7 KaHan cuHxpoHusaLuum STRIG[11]+ STRIG[11]- STRIG[12]+ STRIG[12]-
8 KaHan cuHxpoHusauum STRIG[13]+ STRIG[13]- STRIG[14]+ STRIG[14]-
9 UHCTpYMeHTanbHbIN Tx3[13}+ Tx3[13} Rx3[13]+ Rx3[13]-
10 | renant3 TX1[13}+ Tx1[13} Rx1[13]+ Rx1[13}-
* KoHTakTbl Rsvd 3ape3epBUpoBaHbl U OCTAKOTCA HENOAKIMIOYEHHBIMU Ha Kpocc-nnaTte n MoAynsaX.
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HasHayeHue KOHTakToB coeanHutenein J21/P21, J22/P22, J23/P23 n J24/P24 gna cuctemMHbIX Mogynen

AXle-1 BbINoONHAETCA cornacHo [1].

6.3.2 HasHa4yeHue KOHTAKTOB 30HbI 2 UHCTPYMEHTasNIbHOro moayns/crora

B Tabnuuax 6.2—6.6 npuBegeHo HazHaYEHME KOHTaKTOB COEAMHUTENEN 30HbI 2 AN UHCTPYMEHTanbHbIX
MoAaynen/cnotoB. MHTepdencel TPUIrepoB U CUHXPOHM3aUMKU UHCTPYMEHTanbHbIX Moaynen AXle-1 3asegeHsl
Ha KOHTaKTbl coeauHutenen J20/P20 (cm. Tabnuuy 6.2). Takke UHCTPYMEHTAamNbHbIE MOAYNU NOAKIOYEHb! K
NOKanbLHON LUMHE, pacnpeaeneHHon cpean HECKONbKUX coegnmHuTeneii 3oxbl 2. Mnagwwue 18 nap kaHana no-
KanbHOW LUMHbI pa3meLleHbl Ha coeauHuTenax J20/P20 u J23/P23 (cm. Tabnuubl 6.2 n 6.5). HeobsasatensHoe
pacLUMpeHne KaHanoB NoKanbHON LWKHBLI 10 42 unu 62 nap Tpebyer ncnonb3oBaHWs 4ONOSNHUTENbHLIX COean-
HuTenel. KaHan nokanbHoW LWKHBI ¢ 42 napaMu TpebyeT HanMuua 4ONOMHUTENbHOTO coeanHuTens J24/P24,
npuBeaeHHoro B Tabnuue 6.6. KaHan nokanbHOM WWHbI ¢ 62 napamu TpedyeT Hanu4umsa AOMONHUTENbHbLIX CO-
eanHutenen J21/P21 n J24/P24, nepeuncneHHbix B Tabnuuyax 6.3 1 6.6.

Tabnuya 6.2 — HasHa4yeHune koHTakToB J20/P20 MHCTPYMEHTanbHOro crnota (noruyeckne cnotel 2—14)

MNapa coegnHutenen J20/P20 ccTeMHoro cnoTta (normyeckue crnotsl 2—14)
Psag NHTepdelic
ab cd
1 LLInHa TpUrrepHLIX curHanos TRIG[0]+ TRIG[0]- TRIG[1]+ TRIG[1}-
2 LLInHa TpUrrepHeIX cUrHanos TRIG[4]+ TRIG[4} TRIG[5]+ TRIG[5]
3 LLInHa TpUrrepHbIX cUrHanos TRIG[7]+ TRIG[7]} TRIG[8]+ TRIG[8]-
4 LLInHa TpUrrepHbIX cUrHanos TRIG[M11]+ TRIG[11]- STRIG+ STRIG-
5 JlokanbHas WuHa LBL[O]+ LBL[O} LBL[1]+ LBL[1]}-
6 JlokanbHas WwWuHa LBL[2]+ LBL[2} LBL[3]+ LBL[3}-
7 JlokanbHas WuHa LBL[4]+ LBL[4} LBL[S]+ LBL[5}
8 JlokanbHas WwuHa LBL[6]+ LBL[6}- LBL[7]+ LBL[7]-
9 JlokanbHas WwuHa LBL[38]+ LBL[38])- LBL[39]+ LBL[39]-
10 JlokansHas WwWuHa LBL[40]+ LBL[40]- LBL[41]+ LBL[41]-
— — ef gh
1 LLInHa TpUrrepHbIx cUrHanos TRIG[2]+ TRIG[2]- TRIG[3]+ TRIG[3]-
2 LLInHa TpUrrepHbIX cUrHanos TRIG[B]+ TRIG[6]- FCLK+ FCLK-
3 LLInHa TpUrrepHbIX CUrHanos TRIG[9]+ TRIG[9]- TRIG[10]+ TRIG[10}-
4 KaHan cuHxpoHuaauuu SYNC100+ SYNC100- CLK100+ CLK100-
5 JlokanbHas WrHa LBR[O]+ LBRI[0}- LBR[1]+ LBR[1]-
6 JlokanbHas WrHa LBR[2]+ LBR[2]- LBR[3]+ LBR[3]-
7 JlokanbHas WrHa LBR[4]+ LBR[4]- LBR[5]+ LBR[5]-
8 JlokanbHas WuHa LBR[B]+ LBR[6]- LBR[7]+ LBR[7]-
9 JlokanbHas WuHa LBR[38]+ LBR[38]- LBR[39]+ LBR[39]-
10 JlokanbHas WnHa LBR[40]+ LBR[40]- LBR[41]+ LBR[41]-

3ameyaHnue 6.4 NMapbl nokansHoN WnHbl LBL[38-41] u LBR[38-41] He ucnonb3oBaHsl B 18 napHbIX KaHa-

nax foKanbHOW LUWHBbI, U COOTBETCTBYIOLLME KOHTAKTbl HE MOAKIOYEHbI.

MHCTpyMeHTanbHbIe MOAYNU U CIOThI, MetoLe 62 napHbIX kaHana fnokanbHOM LWWHbI, UCNOSb3YHOT COo-
eanHuTenu J21/P21 ona noaknioYeHW NokanbHO WiHbl. OcTanbHble 06blYHbIE MHCTPYMEHTAamNbHLIE MOAYNMN

1 CrOThbl He TPebyIoT Hanuuusa coegunHuTenen J21/P21.
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Tabnuya 6.3 — HasHa4yeHue koHTakToB J21/P21 MHCTpYMEHTanNbLHOro crnota (forudeckue cnotsl 2—14)

Mapa coeguHuTenein J21/P21 cuctemHoro croTa (noruyeckue cnotel 2—14)
Pan NHTepdeiic " I o
1 JlokanbHas WuHa LBL[42]+ LBL[42]- LBL[43]+ LBL[43]-
2 JlokaneHas WwWuHa LBL[44]+ LBL[44]- LBL[45]+ LBL[45]-
3 JlokanbHas WuHa LBL[46]+ LBL[46]- LBL[47]+ LBL[47]-
4 JlokaneHas WwWuHa LBL[48]+ LBL[48]- LBL[49]+ LBL[49]-
5 JlokanbHas WwuHa LBL[50]+ LBL[50]- LBL[51]+ LBL[51}
6 JlokanbHas WuHa LBL[52]+ LBL[52]- LBL[53]+ LBL[53}-
7 JlokaneHas WwWuHa LBL[54]+ LBL[54]- LBL[55]+ LBL[55]-
8 JlokanbHas WwWuHa LBL[56]+ LBL[56]- LBL[57]+ LBL[57}-
9 JlokanbHas WuHa LBL[58]+ LBL[58]- LBL[59]+ LBL[59]-
10 JlokanbHas WuHa LBL[6O]+ LBL[60]- LBL[B1]+ LBL[61]-
— — ef gh
1 JlokanbHas WuHa LBR[42]+ LBR[42]- LBR[43]+ LBR[43]-
2 JlokaneHas WwWuHa LBR[44]+ LBR[44]- LBR[45]+ LBR[45]-
3 JlokanbHasa WwWuHa LBR[46]+ LBR[46]- LBR[47]+ LBR[47]-
4 JlokanbHas WuHa LBR[48]+ LBR[48]- LBR[49]+ LBR[49]-
5 JlokaneHas WwuHa LBR[50]+ LBR[50]- LBR[51]+ LBR[51]-
6 JlokanbHas WuHa LBR[52]+ LBR[52]- LBR[53]+ LBR[53]-
7 JlokaneHas WuHa LBR[54]+ LBR[54]- LBR[55]+ LBR[55]-
8 JlokanbHasa WwuHa LBR[56]+ LBR[56]- LBR[57]+ LBR[57]-
9 JlokanbHas WuHa LBR[58]+ LBR[58]- LBR[59]+ LBR[59]-
10 JlokaneHas WuHa LBR[60]+ LBR[60]- LBR[61]+ LBR[61]-

MHcTpyMeHTanbHble MOAYNW U CMOTbl, NOAAEMKUBAIOLLME MOAKMIOYEHUA MHCTPYMEHTAmNbHbIX KaHa-
nos 3 n/unu 4, ncnonb3yTt coeguuutenn J22/P22. OctanbHble UHCTPYMEHTamNbHbIE MOAYIN U CIIOTbl HE

TpebyoT Hanuuua coeguHuTenen J22/P22.

3amevanue (3.0) 6-4 B gaHHbIN MOMEHT He CyLecTByeT cpeAcCTB, NO3BONAOLIMX CUCTEMHBIM MOAYNAM
AXle-1 nopaepxmBartb NOAKMIOYEHME Bonee 0gHOr0 MHCTPYMEHTANbHOTO KaHana K KaXKgoMy UHCTpPyMEHTarb-
HOMY croTy. JJaHHass BO3MOXXHOCTb [JOCTYMHA MULLb B MHTErPUPOBAHHLIX LLACCU CO BCTPOEHHLIMU CUCTEMHbI-
MU MOZYMSAMM,

Tabnuya 6.4 — Ha3HayeHWe KOHTaKTOB J22/P22 MHCTpYMEHTaNbHOro crota (flornyeckue crnotel 2—14)

Mapa coeagnHuTenei J22/P22 cuctemHoro crota (noruveckue crnotel 2—14)
Pan NHTepdelic " p”
1 3apesepBupoBaHo Tx2[2]+ Tx2[2]- Rx2[2]+ Rx2[2]-
2 TxO0[2]+ Tx0[2}- Rx0[2]+ Rx0[2]-
3 3apesepBupoBaHo Tx2[1]+ Tx2[1]- Rx2[1]+ Rx2[1]-
4 TxO[1]+ TxO[1} Rx0[1]+ Rx0[1]-
5 3apesepBupoBaHo Tx2[2]+ Tx2[2]- Rx2[2]+ Rx2[2]-
6 TxO0[2]+ Tx0[2]- Rx0[2]+ Rx0[2]-
7 MHCTpyMeHTanbHkI kaHan 4 Tx2[1]+ Tx2[1] Rx2[1]+ Rx2[1]-
8 TxO[1]+ TxO[1}- Rx0[1]+ Rx0[1]-
9 MHCTpyMeHTanbHbl kaHan 3 Tx2[1]+ Tx2[1]}- Rx2[1]+ Rx2[1]-
10 TxO[1]+ TxO[1}- Rx0[1]+ Rx0[1]-
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Napa coeguHuTenen J22/P22 cUCTEMHOTO CNOTa (Norudeckne cnoTel 2—14)
Psag UHTepdenic
ef gh

1 3apesepBrpoBaHo Tx3[2]+ Tx3[2]- Rx3[2]+ Rx3[2]-
2 Tx1[2]+ Tx1[2]- Rx1[2]+ Rx1[2]-
3 3apesepBrpoBaHo Tx3[1]+ Tx3[1]- Rx3[1]+ Rx3[1]-
4 Tx1[1]+ TxX1[1]}- Rx1[1]+ Rx1[1]-
5 3apesepBUpoBaHo Tx3[2]+ Tx3[2]- Rx3[2]+ Rx3[2}
6 Tx1[2]+ Tx1[2} Rx1[2]+ Rx1[2}
7 WMHcTpyMeHTanbHbli KaHan 4 Tx3[1]+ Tx3[1]- Rx3[1]+ Rx3[1}
8 Tx1[1]+ Tx1[1} Rx1[1]+ Rx1[1}
9 WHCTpyMeHTaneHbIiA KaHan 3 Tx3[1]+ Tx3[1]- Rx3[1]+ Rx3[1]-
10 TxX1[1]+ Tx1[1]- Rx1[1]+ Rx1[1]-

Tabnuuya 6.5— HasHa4yeHWe KOHTaKTOB J23/P23 WHCTpYMEHTarbHOro criota (roruyeckne cnotel 2—14)

Mapa coeguHuTenen J23/P23 cuctemHoro crnota (nornyeckue cnotol 2—14)

Paa NHTepchelic
ab cd

1 MHCTpyMeHTaneHbIiA KaHan 2 Tx2[2]+ Tx2[2]- Rx2[2]+ Rx2[2]-
2 Tx0[2]+ Tx0[2]- RxO[2]+ Rx0[2]-
3 MHCTpyMeHTanbHbLIA kaHan 1 21+ ™2[1} Rx2[1]+ Rx2[1]-
4 TxO[1]+ TxO0[1]- RxO[1]+ RxO[1]-
5 OcHOBHOW kaHan 1 BI_DA1+(TX1+) | BI_DA1«(TX1-) | BL.DB1+RX1+) [ BI_DB1{RX1-)
6 JlokarnbHas WwuHa LBL[8]+ LBL[8}- LBL[9]+ LBL[9}
7 JlokanbHas wuHa LBL[10]+ LBL[10}- LBL[11]+ LBL[11}-
8 JlokanbHas wuHa LBL[12]+ LBL[12}- LBL[13]+ LBL[13]-
9 JlokanbHas wuHa LBL[14]+ LBL[14} LBL[15]+ LBL[15]-
10 IokanbHas WwuHa LBL[16]+ LBL[16} LBL[17]+ LBL[17]-
— — ef gh

1 MHCTpyMeHTanbHLIA KaHan 2 Tx3[2]+ Tx3[2} Rx3[2]+ Rx3[2]-
2 Tx1[2]+ Tx1[2]- Rx1[2]+ Rx1[2}-
3 MHCTpyMeHTanbHbI KaHan 1 Tx3[1]+ Tx3[1} Rx3[1]+ Rx3[1]-
4 Tx1[1]+ Tx1[1]- Rx1[1]+ Rx1[1}-
5 OcHoBHol kaHan 1 BI_DC1+ BI_DC1- BI_DD1+ BI_DD1-
6 JlokanbHas wuHa LBR[8]+ LBR[8} LBR[9]+ LBR[9]-
7 JlokanbHas wuHa LBR[10}+ LBR[10} LBR[11]+ LBR[11]-
8 JlokanbHas WwuHa LBR[12]+ LBR[12}- LBR[13]+ LBR[13}-
9 JlokanbHas WwuHa LBR[14]+ LBR[14}- LBR[15]+ LBR[15]-
10 JlokanbHas WwuHa LBR[16]+ LBR[16]- LBR[17]+ LBR[17]-
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Tabnuya 6.6 — HasHavyeHue koHTakTOB J24/P24 NHCTPYMEHTanbHOro crota (noruyeckue crnotbl 2—14)

Mapa coegunHuTene J24/P24 cucteMHoro cnoTa (nornyeckue cnotbl 2—14)
Paa MHTepdeiic " -
1 JlokanbHas wuHa LBL[18]+ LBL[18]- LBL[19]+ LBL[19]-
2 JlokaneHas wuHa LBL[20]+ LBL[20]- LBL[21]+ LBL[21]-
3 JlokansHas wuHa LBL[22]+ LBL[22]- LBL[23]+ LBL[23]-
4 JlokansHas wuHa LBL[24]+ LBL[24]- LBL[25]+ LBL[25]-
5 IlokansHas wuHa LBL[26]+ LBL[26]- LBL[27]+ LBL[27]-
6 IlokansHas WwuHa LBL[28]+ LBL[28]- LBL[29]+ LBL[29]-
7 JlokanbHas wuHa LBL[30]+ LBL[30}- LBL[31]+ LBL[31]-
8 JlokaneHas wuHa LBL[32]+ LBL[32]- LBL[33]+ LBL[33]-
9 JlokaneHas wuHa LBL[34]+ LBL[34]- LBL[35]+ LBL[35]-
10 JlokanbHas WwuHa LBL[36]+ LBL[36]- LBL[37]+ LBL[37]-
— — ef gh
1 IlokansHas wuHa LBR[18]+ LBR[18]- LBR[19]+ LBR[19]-
2 IlokansHas WwuHa LBR[20]+ LBR[20]- LBR[21]+ LBR[21]}-
3 IlokansHas wuHa LBR[22]+ LBR[22]- LBR[23]+ LBR[23]}-
4 JlokansHas WwuHa LBR[24]+ LBR[24]- LBR[25]+ LBR[25]
5 JlokanbHas wuHa LBR[26]+ LBR[26]- LBR[27]+ LBR[27]-
6 JlokanbHas WwuHa LBR[28]+ LBR[28]- LBR[29]+ LBR[29]-
7 JlokaneHas wuHa LBR[30]+ LBR[30]- LBR[31]+ LBR[31]-
8 JlokaneHas wuHa LBR[32]+ LBR[32]- LBR[33]+ LBR[33]-
9 JlokaneHas wuHa LBR[34]+ LBR[34]- LBR[35]+ LBR[35]-
10 JlokanbHas wWuHa LBR[36]+ LBR[36]- LBR[37]+ LBR[37]

6.3.2.1 PacnpegeneHue nopToB MHCTPYMEHTANbLHOIO KaHana
Pacnpepenexune nuHuii PCle no noptam MHCTPYMEHTAanNbHLIX KAHANOB NPUBEAEHO B Tabnuue 6.7.

Tabnuya 6.7 — Pacnpegenenue nuHuit PCle nopTam MHCTPYMEHTasbHbIX KaHanoB

WHCTpyMeHTanbHbI UHTepdelc
JuHun PCle MopTbl kaHana 1 MopTbl kaHana 2 MopTkl kaHana 3 MopThbl kaHana 4

0 ‘ 1 | 2 | 3 0 1 2 3 0 1 2 3 0 1 2 3
WnpuHa x1, x2, x4
InHus 0 ‘ 1 | 2 | 3
LLinpuna x1, x2, x4 X1, X2, x4
Mutus o 1]2]s o1 ]2]3
LLinpuna x1, x2, x4 x1, X2, x4
InHus 0 ‘ 1 | 2 | 3 0 | 1 | 2 ‘ 3
LLinpuna X1, X2, x4 X1, X2, x4 X1, X2, x4
JTnHus 0|1|2|3 0|1|2|3 0|1|2|3
LLnpnHa x1, x2, x4 x1, X2, x4 x1, X2, x4 x1, X2, x4
Mutus o1 |2]sfol1]2]s|o|1]2][s]o]1]2]3s

42




OkoHuyaHve Tabnuubl 6.7

Nunnm PCle

0 1
WnpuHa
NnHunsa 0 1
WnpuHa
NnHunsa 0 1
WnpuHa
Nunua 0 1
WnpuHa
NuHna 0 1
LnpuHa
NuHua 0 1

MopTbl kKaHana 1

2

3 0 1
x1, x2, x4, x8

3 4 5
x1, x2, x4, x8

3 4 5
x1, X2, x4, x8

3 4 5
x1, X2, x4, x8

3 4 5

3 4 5

6.4 OCHOBHOW UHTepdelic
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WNHCTpyMeHTasbHbI nHTepdeiic

MopTbl kaHana 2

2

6

MopTbl KaHana 3

MopTbl KaHana 4

3 0 1 2 3 0 1 2 3
7
x1, x2, x4
7 0 1 2 3
x1, x2, x4 x1, x2, x4
7 0 1 2 3 0 1 2 3
x1, x2, x4, x8
7 0 1 2 3 4 5 6 7

x1, x2, x4, x8, x16

7 8

9 10

12 13 14 15

OcHoBHOIi uHTepgoelic AXle-1 yaoBneTBopsieT BceM TpeboBaHusam ATCA, 3a WCK/IIOYEHNEM TOrO, 4TO
Kpocc-nnatbl He WMEeNT [AONONHUTESIbHbIX KaHasloB OCHOBHOIO WHTepdieiica, COoefUHAILUX NOrnyecKuin
cnoT 2 co cnotamm 3—14. VIHCTpyMeHTaNbHble MOAYNW He noAdepXvBatoT nogkntoyeHnin LAN no kaHany 2.
Ha3HaueHns kaHanos Ethernet AXle-1 nokasaHbl Ha pUCyHKe 6.2.

Mopt ShMC
OCHOBHOI4 kaHan 2
OcHOBHOI4 kaHan 3
OcHoBHoIi kaHan 4
OcHoBHOI4 kaHan 5
OcHoBHOI4 kaHan 6

OcHoBHOI kaHan 7
OcHOBHOM kaHan 8
OcHoBHO kaHas 9
OcHOBHOI1 kaHan 10
OcHOBHOW kaHan 11
OcHOBHoOI4 kaHan 12
OcHoBHoI1 KaHan 13
OcHOBHOI4 kaHan 14

CuctemHblit mogyns/cnot
(nornyecknin cnot 1)

KaHasbl
NHCTPYMEH-
TanbHOro
nHTepdeiica

JlokanbHas
wnHa AXle

He ucnonb3ytoTca

NHCTpyMEHTaNbHbIi

(nornyeckne cnotbl 2—14)

c

Mogyne/cnot

OcCHOBHoOI4 KaHan 1

Pag,
coefuHUHTenNs

P23/J23

©CO~NOOU AN R

=
o

P24/324

©oO~NOOA~WNRE

=
o

PucyHok 6.2 — Ha3HauyeHus kaHana OCHOBHOro uMHTepdelica
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Mpaeuno 6.40 Peanu3auuun kaHana oCHOBHOTO uHTepderica AXle-1 gomkHbl y10BNETBOPSATL TpeboBa-
Husim 6.72—6.77 [1].

B cBa3u ¢ TeMm 4To waccu AXle-1 cogepXxuT BblAENEHHbIN MEHEAXXEP LWACCU, CUCTEMHbIE CIOTbl U MO-
AYNU J0MKHbI UMETb NOPT MeHemkepa waccu ShMC. 3ToT nopT AOMKeH yaoBneTBoOpATb TpeGosaHusam [1].

MpaBuno 6.41 Kpocc-nnatbl AXle-1 gomkHbl nogaepxusatb nopt ShMC Ha cuCTeMHOM cnoTe.

MpaBuno 6.42 CoeauHenus AXle-1 kpocc-nnatel ShMC gomkHbl yaoBneTBopsaTb TpeGoBaHuam 6.62—
6.65, 6.68 1 6.70—6.72 [1].

MpaBuno 6.43 CucremHble moaynu AXle-1 AomkHblI NoaaepXuBaTh coeauHeHme ¢ noptom ShMC, pas-
MeLiasa nubo oaHo coeauHeHue 10/100/1000Base-T, nubo asa coeauHenus 10/100Base-TX Ha nopt ShMC.

KaHanbl 0CHOBHOIO UHTEpdherca UMeIOT Te e TPeGoBaHUA K 9NeKTPUHECKoMy CTaHaapty, 4to u ATCA.

Mpasuno 6.44 CoeanmHeHna OCHOBHOIO uHTepdenca moayna AXle-1 gomiHbl yaoBNeTBOpATL Tpebosa-
HuAM 6.74—6.77 [1].

6.5 Tpe6GoBaHUA K UHCTPYMEHTaNbHOMY UHTepdency

TpaccupoBka MHCTPYMEHTanNbHOMO uHTepderica kpocc-nnat AXle-1 Bcerga BbINOSIHEHA TONOANOTUEN
«3Be3ga» (cm. Tabnuuy 6.12 Dual Star Backplane routing assignments [1]), 3a ucknio4eHuem Toro, 4Yto Kpocc-
nnara He UMeET AONOSTHUTENbHLIX KAHAMOB MHCTPYMEHTANbHOrO MHTEpdenca, pacnpeaeneHHbIX Mexay noru-
YECKUM CNoToM 2 1 cnotamm ¢ Gonblummmn Homepamu. Moaynu AXle-1 NOAKNIOHAIOTCA K UHCTPYMEHTaNbHOMY
nHTEepdency CMCTEMHOr0 MOAYINS, OPraHW30BAHHOrO NO TOMOMOMUMN «3Be3aa», UCNOoNb3ya coeanHeHusa PCle.
Bce MHCTpyMeHTanbHbIe KaHanbl 1 COEAUHEHUA COOTBETCTBYIOT TPeGOBaHUAM K 3MEKTPUYECKOMy CTanaapTy
ATCA, 3a UCKNIOYeHeM TOro, 4YTo nepeaatowui KOHeL KaHanoB (BMECTO NPUHUMAIOLLETO) AOMNOMHAETCA KOH-
AeHcaTopom, kak a1o Tpebyetca no [3]. CoeauHenus PCle Takke yaoenerBopsior TpeGosanuam [2].

Mpasuno 6.45 CoeanHeHna UHCTPYMEHTanbHOro uHTepderica moayns AXle-1 gomkHol yaoBNeTBOPATL
TpeboBaHusam 6.78, 6.79 n 6.82—6.89 [1].

3ameuaHue 6.6 PICMG® 3.4 [2] HaknaabiBaeT 4ONONHUTENbHbIE TPeGOBAHWA HA LENOCTHOCTL CUrHana
B coeauHenusnx PCle.

Mpasuno (2.0) 6.1 Beixoabl nepeagatynkos PCle AomiHbl ObITh CBSI3aHbI C IMHUAMU KPOCC-NNaThl Yepes
KOHZeHcaTop.

Mpaeuno (2.0) 6.2 MpuemHukn PCle aomkHbl ObITb HANPAMYIO CBA3AHbI C JIMHUSAMU KPOCC-NNAThI.

Honyckaerca noaaepxka ckopoctu obMena 5 I't/c mogynsamm u kpocc-nnartamu AXle-1, kak onpeaeneHo
B [3]. KaHanb! co ckopocTbto 5,0 I'T/c 4OMmKHbI y4uTbIBaTL TPpeGoBaHus ctaHgapra PCle k LenoCTHOCTM curHana.

Mpasuno 6.46 CoeanHeHMs AN MHCTPYMEHTanbHbIX MOAYNeN U TPacCUpOBKa Ha Kpocc-nnate Ansa co-
eanHeHnsa PCle ¢ 3aaBneHHoi ckopocTbio 5,0 I'T/C omkHbI COOTBETCTBOBATL TpeboBaHUSAM Ans onepauui ¢
3TOW CKOPOCTbIO B COOTBETCTBUU C [3] u [4].

6.6 TpeboBaHusa k MHTepdency CUHXPOHU3aLUU

Nutepdeinc cuuxpoHunsauuu AXle npegocTasnaeT TPacCMPOBKY PECYPCOB CUHXPOHM3ALUKU OT CUCTEMHO-
ro MOAYNA K K&KAOMY MHCTPYMEHTaNbHOMY MOZYMIO. 3TN CUrHamNbHbLIE MUHWUU BKIIOYAIOT: ABYHANPaBneHHbIe
TIMHWUM TPUTTEPHOIO CUrHana, pacnonoXeHHbIe No Tononorn «3sesga», STRIG; Tpurre pHbI€/CUHXPOHN3UPYIO-
Lue NMHUK, peanusyiolue COeUHEeHNE «TOYKa — TOoYKay, uayLume ot cuctemHoro moayns, SYNC; onopHyio
4acToTy, NpeAHasHa4YeHHy Ana npoeeaeHnsa namepenuin, CLK100, n onopHyt 4acToTy, NnpeaHasHaYeHHYo
Ana cuHxpoHusauum coeguHenusn PCle, FCLK.

6.6.1 STRIG

Pecypc nunun tpurrepos cogepxut 4o 13 BLVDS curHanbHbix nap STRIG (2:14). Kaxaasa curHanb-
Hasa napa STRIG(n)+/STRIG(n)— coeanHAET CUCTEMHBII CNOT C NOrMYeckuM cnoToMm n. [Anga npeaocrasneHus
TPUITEPHbIX CUTHAMNOB C ManbiMW BPEMEHHbIMU WCKaXXEHUSIMU BCEM UHCTPYMEHTArbHbIM CIIOTaM 3adepXKu
TpacCUpPOBKM HA KPOCC-NnaTe BbipaBHUBAKOTCA B npeaenax 20 nc AnA Bcex curHaneHbix nap STRIG. Acnonb-
3oBaHue nuHuit STRIG mobbIM KOHKPETHBIM UHCTPYMEHTANbHLIM MOAYNEM NOMHOCTLIO 3aBUCUT OT NOTpeb-
HoCTeli annapartypbl. TpeboBaHUS K 3NeKTpU4eCcKUM napaMerpam Kpocc-nnarbl Ans nuuuin STRIG npuBeaeHsl
no 6.1. Tononorua nuHnin STRIG n coeanHeHnsa moaynemn n3obpaxeHsl Ha pUcyHke 6.3.

CurHanbHble nuHun AXle STRIG ynpaBnsitoTCA NpOTOKONamMu anekTPOHHOro knoya u MNO. MeHeakep Laccu
JOIMKeH NoCpeaCTBOM NPOLEAYPbI ANEKTPOHHOTO KNova onpeaenuTs coBMectumoctu noptos STRIG u gark pas-
peLueHne Moaynio ynpaenatb cBoum noptoM STRIG noa koHTponem MO. OTBETCTBEHHOCTL 3a OnpeaeneHue Toro,
Kakum MoZdynsim paspeLuaeTcsa ynpasnATb KOHKPETHON napoi STRIG B A4aHHbIA MOMEHT BPeMEHM, NexuT Ha MO.
Mogaynu Bcerga sanyckaroTcsl ¢ OTKMioMeHHbIMKU nepeaarynkamy STRIG. Moaynbk HEe MOXET akTMBHO YMNpaBnsTb
ceoumM noptom STRIG g0 Tex nop, Noka 3TO He paspeLlar 06a — MEHEMKEP LLIACCU U XOCT-NIPUTIOKEHUE.

44



roOCT P 58286—2018

_Cnot2 —Cnor3
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®
° Kpocc-nnara

PucyHok 6.3 — Tunudnasn peanusauua STRIG

Mpaeuno 6.47 Mepeaatumkn n npuemHukn STRIG AomMKHbI yAOBNETBOPATL TpeboBaHUAM ANs nepe-
AaTt4ynkoB u npueMHukos BLVDS.

Mpasuno 6.48 Moaynu, nogknioyatowmecs k curHanoHoin nape STRIG, gomkHbl o6ecneunTb napan-
nenbHOE TEPMUHUPOBAHME STON CUrHanNbLHOW napbl peauctopom 100 Q £10 %, kak noka3aHo HA PUCYHke 6.3.

Paspewenune 6.11 Mogynu MoryT BknoyaTtb B nuHun STRIG nocneaosartenbHble TEPMUHUPYIOLLME pe-
3ucTopbl < 55 Q, Tak Kak 3TO NMOKa3aHO Ha PUCYHKe 6.2.

Mpasuno 6.49 Moaynu AXle-1 AOMKHbI UMETb BO3MOXHOCTb HE3aBUCUMO BKIMOYATL/OTKIOMATL CBOU
nepeaatyukn STRIG.

Mpasuno 6.50 lMepepgatunkn STRIG curHana moayna AXle-1 npu 3anycke mMoaynsa AOMKHbI NO yMor-
YaHUK HaxOAMTLCA B BbIKIIIOYEHHOM COCTOSIHUM M OCTaBaTbCsl BbIKMIOYEHHBIMKU A0 Te€X MOp, noka He ByayT
BKIIOYEHbI U MEHEDXKEPOM Lwaccu, u MNo.

PekomeHpauusa 6.12 Mogynsim AXle-1 crneagyeT paccmaTtpuBaTh B Ka4eCTBE aKTUMBHOIO BbICOKMIA ypo-
BeHb curHana STRIG u/unu nonoxuTenbHbIN Nepenag Tpurrepa, rae BbiICoKoe 3HaYeHue sIBNSAEeTCs npaBusib-
HbIM NOrMYECKUM COCTOSIHUEM, MPU KOTOPOM NonoxutenbHasa nuHua STRIG(n)+ nmeeT GonbLUMin NoTeHUMan
HanpsbkeHusa, Yyem nuHusa STRIG(n)—.

Pekomenpauua 6.13 Moaynam AXle-1, ncnons3ytowmm nony4veHHsle curHansl STRIG, cnegyetr uMeTb
NpOrpaMMmUpyemMyio BO3MOXXHOCTb UX MHBEPTUPOBATD.

6.6.2 SYNC

Pecypc cuHxpoHusauumn/tpurrepo AXle cogepxut ao 14 LVDS SYNC(1:14) curHanbHbIX Nap, a TaKkke
pacnpeaensowme Oydepbl Kpocc-nnarbl ¢ ManbiMM OTHOCUTENBHBIMU 3aaepXKkamu curHana. CurHasnbHblie
napbl SYNC(1)+/SYNC(1)— coeaunHsioT Bbixog LVDS cuctemHoro moayns ¢ pacnpeaensioumu 6ycepamu
Kpocc-nnatbl curHanos LVDS. Kaxxaasa curdansHasa napa SYNC(n)+/SYNC(n)— (rae 1 < n< 14) coeguHAET Bbl-
xop 6ydepa ¢ Bxogom LVDS norudeckoro cnota n. Ana npegocraBneHus pecypca TpUrrepos ¢ MasnsiMu OTHO-
CUTENbHLIMU 3a4EPXKKaMM CUrHana BCEM CroTam 3agepkku pacnpoctpaHeHus [Bknovas SYNC(1), 6ydepsl
kpocc-nnatbl, U SYNC(n)] BbipaBHuBaioTca B npegenax 100 nc Ans Bcex nyTen pacnpoCTpaHeHUs curHana
SYNC. 3agepxku pacnpocrpaHeHus curHana SYNC Takke BblpaBHMBaKTCA B nepegenax 500 nc oTHocu-
TenbHO BCeX NyTen pacnpoctpaHenusa curHana CLK100. Takum obpasom, curHansl SYNC moryt pabotarb
CUMHXPOHHO ¢ curHanamu CLK100. Mcnonb3osaHue curHanbHomn napbl SYNC nto0biM KOHKPETHBIM UHCTPYMEH-
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TanbHbIM MOJYNEM MOMHOCTLIO 3aBUCUT OT NOTPeBHOCTE! NpunoxeHus. TpeGoBaHWA K anekTpuyYeckum napa-
MeTpamM KpOCC-nnatbl ANS IMHUA TPUITepPOB/CUHXPOHM3aUMKM NpuBeaeHsbl B 6.1.3. Tononorus U coeauHeHUs
n3o00paxeHbl HA PUCYHKE 6.4.

CucTeMHbIM moaynb

_______ Cnot 2 Cnor 3
T T aeems T [ oemus ]
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PucyHok 6.4 — TunuuHas peanusauus nunamnii SYNC

CoBmecTMMOCTb Mexay nepegartymkoMm moaynsa curHana SYNC u kpocc-nnartoi obecneumsaercs npo-
Leaypou 9neKkTpoHHOro kniova. Mpu nogaye nNUTaHMA HA CUCTEMHBIN MOAYNb €r0 NepeaaTymky BbIKITHOYEHbDI.
Mocne paspelueHnss MeHeaXXepoM LIACCK BKMOYEHUSI CUCTEMHBIM MOAYNEM CBOMX NepeaaTynkoB CUTHAnNoB
SYNC MO HacTpauBaeT TPUIrepHy NoacucTteMy CUCTEMHOrO MOAyNs ANsl yNpaBneHUs nepeaarynukom Cur-
HanoB SYNC B cooTBeTcTBUM C TpeBOBaHUSAMU 060PYA0BaHMS.

Mpasuno 6.51 Bce nepeaatymku n npueMHukn curHana SYNC gomiHbl yaoBNeTBOpATbL TpeboBaHUSAM,
NPeaBbABIAEMBIM K AMEKTPUYECKOMY CTaHaapTy nepeaaryukoB u npuemHukos LVDS.

Mpasuno 6.52 Moaynu, coeanHeHHble ¢ nuHuaMn SYNC, aormkHbl 06ecneuntb napannensHoe TepMu-
HUPOBAHWUE 3TUX CUTHanNbHbIX Nap pesuctopammn 100 Q £10 %, Kak NoKa3aHo Ha pUCyHkKe 6.3.

Mpaeuno 6.53 CurHanbHasa napa SYNC(1) Ha kpocc-nnarte AOfmkHa napanfenbHO TEPMUHUPOBATLCA
pesuctopom 100 Q + 10 % Ha Bxoge pacnpegensiowero dydepa LVDS, kak nokazaHo Ha pUCYHKe 6.4.

MpaBuno 6.54 CucremHole mogynu AXle-1 4OMKHbI UMETb BO3MOXHOCTb HE3aBUCUMO BKIHOHATbL/OTKIHO-
yaTb CBOW nepepatyuku curHana SYNC.

Mpasuno 6.55 Mepeaaryuku curHana SYNC cucremHoro mogyns AXle-1 AomxHbl ObiTb N0 YMOMYAHUIO
BbIKNIOYEHBLI NPU NoJa4ve MUTaHWA HA MOAYMb U OCTaBaTbCA BbIKNIOYEHHBIMKM A0 TEX MOP, MOKa MEHemxep
LLIACCH UX HE BKITIOYMT.

PekomeHaaumsa 6.14 Moaynsam AXle-1 cneayet paccMmatpuBaTtb B Ka4eCTBE aKTUBHOIO BbICOKUM ypo-
BeHb curHana SYNC u/unv nonoXuTenbHbIN nepenag TPUIrepa, rae BbICOKOE 3HAaYEeHUE ABIIAETCA npaBuIib-
HbIM JNIOrMYECKUM COCTOSIHUEM, MPU KOTOPOM nonoxutenbHasa nuHus SYNC(n)+ umeet GonbLlumin notTeHuuan
HanpskeHus, yem nuHna SYNC(n)—.

Pexomenaauus 6.15 Mogynsm AXle-1, ucnonb3aytowumMm nonyyeHHble curdansl SYNC, cnegyet umetb
nporpaMMupyemyto BO3MOXXHOCTb UX MHBEPTUPOBATb.

CurHan SYNC moxeT hopmupoBatbcs CUHXPOHHO ¢ CLK100. CMHXpOHU3aUMs STUX CUrHanoB nokasaHa
Ha pucyHke 6.5. TpeboBaHNUSA K BPEMEHMW YCTaHOBKU M yaepxaHus curHana SYNC Ha BbIX0oae CUCTEMHOro Mo-
ayna npusegeHsbl B Tabnuue 6.8. TpeboBaHus kK BpEMEHU YCTaHOBKK W yaepxaHus curHana SYNC Ha Bxoge
WHCTPYMEHTAaNbLHOro Mogyna npuseaeHsl B Tabnuue 6.9.
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Mpasunno (2.0) 6.3 CuctemHbli Mogynb AXle-1 AONXEH UMETb NMPOrpaMMMpyeMyd BO3MOXHOCTb ¢hop-
MupoBaTb BbIXOAHON curHan SYNC nn60 CUMHXPOHHO, NGO aCMHXPOHHO NO OTHOWweHuo K CLK100.

CLK100-
CLK100+ / /
"HSYNC Jsu_syNc
r
SYNG T T T T T :T T A
T roduyd

PncyHok 6.5 — CUHXPOHHBbI pexum curHana SYNC

Tabnunuya 6.8— CuHXpoOHM3aULMNA BbIXOAHbIX curHanoB SYNC n CLK100 cucteMHOro moayns Ansa CUHXPOHHOTO pexuma

MapameTp O6o3HaveHve MuH
Bpems yctanoeku curHana SYNC, cooTBeTcTBYylOLee HapacTalowemy poHTy curHana CLK100 fSU SYNC 3 HC
Bpemsa yaepxaHusa curHana SYNC, cooTBeTCcTBylOLee HapacTawowemy gpoHTy curHana CLK100 fH SYNC 1 He

Ta6nuua 6.9 — CuHxpoHusauus BxoaHbix curHanoB SYNC n CLK100 MHCTPYMEHTaNbHOr0 MOAYNSA ANS CUHXPOHHOTO
pexuma

MapameTp O6o3HaueHve MuH
Bpewms yctaHoBkn curHana SYNC, cooTseTcTBylouiee HapacTalowemy poHTy curdiana CLK100 gy sync 2 HC
Bpems yaepxaHusa curHana SYNC, cooTBeTcTBylollee HapacTawlwemy @poHTy curHana CLK100 fH SYNC 0 HC

MpaBuno 6.56 CUHXpPOHHbIE BbIXOoAHblIEe curHanbl SYNC n CLK100 cMcTeMHOro Moayns Ha coeguHutene
Kpocc-nnaTbl AO/DKHbI YA0BAETBOPATL TPe60OBaAHNAM CUHXPOHU3ALUN, NPpUBefEeHHbIM B Tabnuue 6.8.

Mpasuno 6.57 Mpu otnpaske curHana SYNC cUHXPOHHO € curHanom CLK100 BxogHble curHanbl SYNC
n CLK100 MHCTpYMEeHTasibHOro MOAY/A Ha COefMHUTENe Kpocc-naaTbl AO/KHbI YA0BETBOPATL Tpeb6oBaHNAM
CUHXPOHM3aLUuUKN, NpuBefieHHbIM B Tabnuue 6.9.

6.6.3 CLK100

Pecypc TakToBOW YacToThl AXle, npegHa3HavyeHHbI 4159 NPOBeLEHUA U3MepeHUit, cogepxut go 15 cur-
HanbHbIX nap LVDS, CLK100(1:14) n CLK100FB, aTakxe pacnpegenswouime 6ydepbl cManbiMn NCKaXEHUAMN
curHana. CurHanbHble napbl CLK100(1)+/C1_K100(1)- coeanHAT BbiIxogabl LVDS cuctemHoro moaysns ¢ pac-
npegenswowmmn 6ydepamu curHana LVDS kpocc-nnatbl. Kaxgas curHanbHas napa CLK100(n)+/CLK100(n)-
(rge 1 < n < 14) coeAuHsaeT curHanbHylo napy Bbixoga 6ydepa ¢ Bxogom LVDS Ha normyeckom croTte I
CurHanbHaa napa CLK100FB+/CLK100FB- (rge 1 < n < 14) coefgunHaeT curHasbHyl napy Bbixoga 6ydepa
c Bxogom LVDS cuctemHoro moaynsa. [ina npefoctaB/ieHUa pecypca TPUITEPOB C MaslbiMW OTHOCUTESIbHbIMU
3a/epXKkamn MHOXEeCTBY C/IOTOB 3aepXKku pacnpocTpaHeHus [Bkawuvas CLK100(1), 6ydepbl kpocc-naaTthl,
CLK100(n) n CLK100FB] BbipaBHMBatTCsa B npegenax 100 nc gna Bcex nyTeli pacnpocTpaHeHus CLK100.
3anepxkn pacnpoctpaHeHns curHana CLK100 Takxe BblpaBHuBakwTcA B nepegenax 500 nc OTHOCUTENIbHO
BCeX nyTeil pacnpocTpaHeHus curHana SYNC. Takum o6pasom, curHanbel SYNC moryT paboTtaTb CUHXPOHHO
c curHanamu CLK100. Ncnonb3oBaHue curHanbHoi napbl CLK100 nto6biM KOHKPETHbIM WHCTPYMEHTabHbIM
MoAy/ieM MNOJIHOCTbI0O 3aBUCUT OT NOTpebHOCTel npunoxeHus. Tpeb6oBaHWsA K 3NE€KTPUYECKMM napameTrpam
Kpocc-nnaTbl NS AWHWIA WHCTPYMEHTaNbHOW 4YacToTbl nNpuBefeHbl B 6.1.3. Tononorna v coeguHeHnsa NUHWIA
CLK100 usobpaxeHbl Ha pucyHke 6.6.

CoBmMecTUMOCTb Mexay nepepaTumkom curHana CLK100 cucTtemMHOro mogyns u Kpocc-nnatoi obe-
cneuynBaeTcs NpoLeaypoi 3M1eKTPOHHOro knwua. Mpu nogavye NUTaHWMA Ha CUCTEMHbIA MOAYNb €ro curHana
CLK100 nepepfartyunkn BblKMOYEHbl. Mocnie paspelleHns MeHeL)XepoM LWaccu BKAKYEHUS CUCTEMHbIM MOAY-
nem csoux nepegatynkoB curHanos CLK100 MO HacTpauBaeT TPUTTEPHYIO NOACUCTEMY CUCTEMHONo Moayns
ANnA ynpaBnexHus nepepaTtynkom curHanoes CLK100 B coOoTBETCTBUM C TpeboBaHMAMKU 060pyA0BaHUA.

MpaBuno 6.58 Bce nepegatuynkn n npueMHukn curHana CLK100 gonxHbl yo0BNeTBOPATbL TpeboBaHUAM,
npeabsaBAsAEeMbIM K 3/IEKTPUYECKOMY CTaHfapTy nepegaTrynkos U npuemMHukos LVDS.
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PucyHok 6.6 — TunuyHas peanusauus curianos CLK100

Mpaeuno 6.59 Moaynu, coegnHerHble ¢ nuHuAMn CLK100, gomkHbl o6ecneunTb napannensHoe TepMu-
HWpPOBaHWE 3TON CUrHanNbLHON napel peauctopom 100 Q + 10 %, Kak NOKasaHO Ha pUCYHKe 6.6.

Mpasuno 6.60 CurHanbHaa napa CLK100(1) Ha kpocc-nnare AofmkHa napannenbHO TEPMUHUPO-
BaTbcA pesnctopom 100 Q + 10 % Ha Bxoae pacnpegensiowero 6ycdepa LVDS, kak NOKa3aHO HA PUCYH-
ke 6.6.

Mpasuno 6.61 Cucremuble moaynu AXle-1 4OMKHBI UMETH BO3MOXHOCTb HE3aBUCUMO BKMIOYATL/OTKMIO-
yatb cBoM nepegarynku curiana CLK100.

Mpaeuno 6.62 Mepeaarunkn curHana CLK100 cuctemHoro moaynsa AXle-1 gomiHbl 6biTb NO ymMorMa-
HUI0 BbIKMIOYEHbI NPU NOAAYe NUTAHUA HA MOAYNb U OCTaBaTbCA BLIKIMIOYEHHLIMU A0 TEX NOP, NOKA MEHeIKEP
LLIACCU HE BKITIOYUT UX.

Paspewenune 6.12 CucremHole mogymm AXle-1 moryT umeTb mexaHu3m, nossonsiowmin MO xocrt-
KOMMbIOTEPA BKIHOYATL/OTKIMIOYaTL ero nepeaarynku CLK100.

Mpasuno 6.63 Curnan CLK100 cucremHoro moayns, ropMupyeMblii OT BHYTPEHHETO reHeparopa, 4on-
*eH NMeTb yacToTy 100 ML G OTHOGUTENbHON NOrPeLHOCTbLIO 1 - 10~* 1 ckBaXHOCTL OT 45 A0 50 %.

6.6.4 FCLK

Pecypc AXle, npeaocraBnsaiowuii TaKTOBYIO 4acToTy aAna coeanHenuss PCle, cogepxut He Gonee
14 curHanbHbix nap FCLK(1:14), a Takxe HaGop pacnpeaensiowmx 6ydepos kpocc-nnaThl C ManbiMy OT-
HOCUTENbHbIMU 3aAEPXXKaMu pacnpocTpaHeHusa curHana. CurianoHole napbl FCLK(1)+/FCLK(1)- coeau-
HAIOT BbIxoAbl BLVDS cuctemHoro mogyns ¢ pacnpegensiowmmmn 6ycepamu curnana HCSL kpocc-nnarhl.
Kaxxgas curHanbHas napa FCLK(n)+/FCLK(n)- (rae 1 < n < 14) coeauHsieT Bbixoa bycdepa ¢ Bxoaom
HCSL Ha noruyeckom crnote n. CurHan FCLK aiBnsercsa onopHou YactoTon ana scex noptos PCle. ina
noptoe PCle moaynu fomkHbl MCNonb3oBaTb onopHyto Yyactoty FCLK. OnopHasa yactora MOXeT UMeTb
nubo NocTosiHHOE 3HaveHue yacTtotel 100 MIy, nMbo pacnpeaeneHHbii CNEKTP U AOMKHA COOTBETCTBO-
BaTb TeXHUYeCkum TpeboBaHMAM Ana onopHon vactoTel PCle. TpeGoBaHusa Kk anekTpuyeckum napame-
Tpam Kpocc-nnaTbl AN NUHUK curHanbHbiX nap FCLK npuseaeHb! B 6.1.3. Tononorma um coeanHeHus
nuHnih FCLK nsobpaxeHsbl Ha pucyHke 6.7.

CoOBMECTUMOCTb MeXay nepeaarymkoM curdana FCLK cuctemHoro mogynsi u Kpocc-nnaron obecneumsa-
eTCcs Npoueaypon SNEeKTPOHHOTO Krtoda. Mpu nogaye nuTaHua Ha CUCTEMHBIN MOAYIb ero nepeaatynkn FCLK
BbIKMIOYEHbI. [locne paspelueHns MEHEIPKEPOM LLIACCK BKITIOYEHUS CUCTEMHBIM MOAYNEM CBOMX NepeaaTymkoB
curHanoB FCLK cuctemHbiin mogynbs Ha4MHaeT popMupoBaHue BbIXOAHOro curHana FCLK ¢ onopHoii YacTtoToit
100 MI'y PCle.
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PucyHok 6.7 — TunnyHas peanusauyusa curbana FCLK

Mpaewuno 6.64 Menepatopbl FCLK yactotbl AXle, nepegarumku FCLK kpocc-nnatbl u npueMHukn FCLK mo-
Aynsi JOMKHBI YAOBNETBOPATL TPEOOBAHUAM, NPEALABNSAEMBbIM K SNEKTPUYECKOMY CTaHAapTy ANA ONOPHON Ya-
crotbl PCle, kak onpeaeneHo B 6a30BbIX TEXHU4ECKMX TpeBboBaHusiX [3] n anekTpoMexaHu4yecknx TpebosaHusx [4].

Mpaeuno 6.65 Mepegatunkn FCLK cuctemMHOro Moayns AomiHbl y10BNETBOPATL TPEGOBaHMAM, Npeab-
SIBNAI€MbIM K 3MEeKTPUYecKkoMy CTaHaapTy Ansa nepegatyumkos BLVDS.

Mpasuno 6.66 Mpuemuukn FCLK kpocc-nnatel AXIe-1 gomkHbl ObiTb COBMECTUMbI C YPOBHAMKU BLVDS
curHana u gornyckarb npuem curHana ¢ yposHamu MLVDS.

MpaBuno 6.67 MpuemHuk FCLK nHctpymenTansHoro moayns AXle-1 nomkeH obecnevyusarb Npuem cur-
Hanos ¢ ypoBHsaMmu BLVDS n MLVDS.

Mpasuno 6.68 CurHanbHble napbl FCLK(1) Ha kpocc-nnare A0SMKHbI MapanfenbHo TEPMUHMPOBATBLCA pe-
3ucropom 100 Q + 10 % Ha Bxoae pacnpeaenstowlero dydepa LVDS curHana, Kak nokazaHo Ha pUCcyHke 6.7.

Paspeluenune 6.13 [nsa Toro 4tobbl 4ONYCTUTL O0Nee LUMPOKMI Anana3oH BXOAHOIO CUH(aA3HOro curHa-
na, npueMHukn FCLK kpocc-nnartbl 1 MoAyns MOryT UMETb Pa3BA3Ky NMo NOCTOAHHOMY TOKY U LIENU CMELLEHUS,
Kak NokasaHo Ha pucyHke 6.7.

MpaBuno 6.69 CucremHole moaynu AXle-1 4onXHbl UMETb BO3MOXXHOCTb HE3aBUCMMO BKITHOMaTbL/OTKIO-
yatb cBou nepegatymnkn FCLK.

Mpaeuno 6.70 Mepeaatunkn FCLK cuctemHoro moaynsa AXle-1 A0mkHbl ObiTb MO YMOMYaHUIO BbIKMHO-
YeHbl NP NoAaYe NUTaHUS Ha MOAYNb U OCTaBaTbCsl BbIKIIOYEHHBIMM 0 TEX MOP, NOKa MEHeXep Luaccu He
BKITHOUUT UX.

PaspeweHne 6.14 CucremHole mogynu AXle-1 MOryT MMeTb MexaHusm, nossonsawowmi MO xocT-
KOMMbIOTEPA BKIIOYaTL/OTKMAOYaTh €ro nepegatymkn FCLK.

6.7 TpeGoOBaHMSA K WIMHE TPUITEPHbIX CUTHANOB

Luna Tpurrepos AXle coctouT u3 Habopa 12 TpurrepHeix nuuuin MLVDS, TRIG(0:11), npoxoasiumx ye-
pes Kpocc-nnaTy U CoeIMHEHHbIX CO BCEMM crioTamu kpocc-nnatbl AXle-1. TpeboBaHus K TONONOrMK 1 Snek-
TPUYECKOMY CTaHAAPTy NepeaaTyukoB/MPUEMHUKOB CXOXU C TPeOOBAHMAMM K UHTEPAENCY CUHXPOHM3aLMN
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ATCA. Ucnonb3oBaHue nuHuii Tpurrepos AXle noGbiM KOHKPETHLIM MOAYEM MONHOCTLIO 3aBUCUT OT NOTPed-
HOCTEN Npunoxexus. Ha pucyHke 6.8 npeacrasneHa peanusauusi COeAMHEHUS MOAYNel C OL4HOW U3 CUrHanb-
HbiX nap TRIG Ha kpocc-nnare.
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PucyHok 6.8 — TunuyHas peanusaums WnHbL Tpurrepos AXle

TpeGoBaHusA, NPeabABNSAEMBIE K S3NEKTPUYECKUM NapaMeTpamM Kpocc-nnarskl Ans WiuHel Tpurrepos AXle,
npuseaeHsl B 6.1.3.

AOna wuHbl Tpurrepos AXle OTCYTCTBYIOT yKasaHusa No NpouUeaype SneKTPOHHOro knwouya. MNpu nogknio-
YEHUW NUTaHUS MOAYNEW UX NepesaTyMkn LUMHbI TPUITEPOB OTKIOYeHbl. OTBETCTBEHHOCTL 3a onpeaereHue
MoZyrns, MMeIoLLero npaso yrnpasnsaTh onpeaeneHHon curHansHor napor TRIG B aHHbI MOMEHT BPEMEHMU,
nexut Ha MO.

LLnna Tpurrepos AXle ucnonb3yet nepegatunku u npuemHnkn MLVDS. MpreMHukn umetot tun 2 MLVDS,
KOTOPbI NpeaycmMaTpuBaeT cMeLLeHne BxoaHoro nopora 100 mB n o6ecneymBaeT NOCTOAHHOE COCTOSIHUE Bbl-
XoAa B OTCYTCTBUE ANDEPEHLMANBHOTO BXOAHOIO CUMrHana.

Mpaeuno (2.0) 6.4 Bce nepeaatymkn curHanoB TRIG fomkHbI ya0BNETBOPATL TpeGoBaHUAM, Npeabss-
NAEMbIM K 3NEKTPUYECKOMY CTaHAapTy AnA nepeaarynkos u npuemHukos MLVDS.

Mpasuno (2.0) 6.5 Bce npuemHukn curdanos TRIG 4omkHbI yAOBNETBOPATL TPEOOBaHUAM, NPEAbABNS-
€MbIM K 3NEKTPUYECKOMY CTaHAapTy Ana npueMHukos Tuna 2 MLVDS.

Mpasuno 6.71 Moaynu AXle-1 He gOMKHbI YNpaBnaTb kakon-nubo 3 TRIG(0:11) nuHnia, ecnu Takas
BO3MOXHOCTb He Obina siBHO BkNiodeHa MO xocT-koMnbioTepa.

Mpasuno 6.72 MopTsl WKHbI TpUrrepos AXle A0mMKHbI YA0BNETBOPSTL TpebOBaHMAM, NpeabABNSEeMbIM K
nopTam 4acToTbl CUHXpOHU3auuu B 6.120—6.124 [1].

6.8 JlokanbHasa wuHa

ITokanbHas wuHa AXle coctout us 18, 42 unu 62 auddepeHumanbHbix nap, obecnevuBaloWmx coeam-
HEHUA «TOYKa — TOYKa» MEXAY COCEAHMMU UHCTPYMEHTamnbHbIMU crioTamu. Ecnm cucTeMHbIi CNoT He sAB-
naetca u3M4eckMm CrotoMm 1 Kpocc-nnarbl, CErMEHT NOKanbHOMW LUUHBI COEAUHAET ABA UHCTPYMEHTANbHbIX
CnoTa, coceaHUX C CUCTEMHBLIM CRIOTOM U PaAcNoroXeHHbIX N0 06e CTOPOHbLI OT Hero. Bee kpocc-nnatbl AXle-1
npeaoCTaBnAIOT MO MeHbLIEN Mepe 18 CUrHanbHbIX Nap NOKanbHOW LUMHBI B KAXKAOM CErMEHTE U MOTYT OMNLU-
OHanbHO NPeaoCTaBnATbL 42 Unu 62 cUrHasnbHbIe Napbl.

Hacroawui ctaHaapT He onpeaensaeT NPOTOKONbI NMOKANbHON LUMHLI. BMECTO 3TOro nokanbHas LWuHa
0ObIMHO COEeAUHAET ABa MOAYNA OAHOrO NMPOWM3BOAMTENS, UCMONbL3ys CODCTBEHHLIA NpPoTOKON. COoBMECTU-
MOCTb o6ecneveHa npoueaypon 3NeKTPOHHOIo Kno4a no 3.1.9.

Tpe6osaHus, NpeabABASEMbIE K IMEKTPUYECKUM NapameTpam KpoCC-nnarbl Ans NOKanbHON LWWHbLI, NPU-
BeAeHbl B 6.1.3.

JlokanbHasn wuHa AXle no cBoen npupoae cxoxa ¢ uHTepdencom kaHana obHosneHuin ATCA. OHu ume-
10T MHOXECTBO COBNaaalowmx TpeboBaHuii K NPOEKTUPOBAHMUIO.

PaspeweHno copmuposaHue moaynamm AXle HanpsbkeHust He Bbile 1,6 B Ha KOHTaKTax NokanbHOW
LLUMHBI, HE3aBUCUMO OT BbIMOSIHEHUSI NPOLIEAYPbI SNEKTPOHHOIO Krioya. [nsi curHanos ¢ 60NbLUMM Hanpshke-
HUeM (He Bbiwe 2,5 B) 4omkHbI CTporo cobnioaatbCcs pesynbrarhl Npoueaypbl MEeKTPOHHOTO Knova. dopmu-
poBaHWe CUrHanoB C HaNpPsXKeHWeM Bbille Yyem 2,5 B Ha NoKanbHON LUMHE He AonyCKaeTcs.
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Mpaeuno 6.73 MNopTbl NokanbHO WnHbI AXle AOMmKHbI Y10BNETBOPSTL TPEOOBaHUAM, NPEABLABASEMbIM
K noptam kaHana obHoeneHui B 6.125—6.128 [1].

MNpasuno 6.74 KaHanbl nokanbHon LWMHbI AXIe A0MmKHbI NOAKNIOYATLCA UMM OTKNIOYATLCA Tak Xe, Kak
KaHanbl ¢ ogHUM NopToM u3 18, 42 unu 62 curHanbHbIX Nap.

Mpaeuno 6.75 OT MOMEHTa NOAKMIOYEHNA MUTAHUSA M 0 ABHOTO BKMIOYEHUA MEHEXEPOM LIACCU KOH-
TaKT NOKanbHOM LUMHbLI A0IDKEH (POPMUPOBATL HA KpOCC-nnare:

- HanpsKeHne pa3soMKHYTOM Lenu B aunanasoHe ot 0 o 1,6 B oTHOCUTENbHO NOrMYEcKon 3eMnu;

- CONPOTUBIEHME UCTOUHMKA/Harpy3ku 50 Om unu bonee.

Mpaeuno 6.76 MNepegartunku nokanbHOW WKMHbI AXle aomkHbl paboTaTb B AMana3oHe HanpsbKeHun ot
0 oo 2,5 B OTHOCUTESILHO JIOMMYECKOW 3EMIU.

7 OnexkTpoMarHMTHasi COBMECTUMOCTb

Apxutektypa AXle-1 cnpoektupoBaHa Takum o0pa3om, 4Tobbl noaaep>xmearb pasHoobpasHbie namepu-
TenbHble NPUBOpPbI 0OLLEro Ha3HA4YEeHUSA, BKITIOYasA MOAYNM, hOpMUPYIOLLME CUTHAMbI HU3KOTO YPOBHSA U NpPO-
BOASILLME BbICOKOTOYHbIE U3MEPEHUS, YYBCTBUTENBbHBIE K BAUSAHUIO nomeX. [Ansa Toro 4tobel 06ecneuntsb pabo-
TOCNOCOBHOCTL TakMx MOAYNeEl B CUCTEME Laccu, apxutekTypa AXle-1 BKNOoHaeT MHOXECTBO peKOMeHAALMN
ans ocnabnenns BO3AelCTBUS AMEKTPOMArHUTHLIX NOMEX U NOBLILEHUA YCTOMYMBOCTU moaynen AXle-1 k
BO3JENCTBUIO 3TUX NMOmeX. [puBeaeHHbIe pekoMeHAaLuM 0XBaTbIBAIOT NPOTMBOAENCTBUE KaK NOMeXxXaMm, ne-
peaaBaeMbiM NO MPOBOAHMKAM (KOHAYKTUBHbLIE MOMEXM), TaKk U MOMEXaM OT U3fNy4aembiX B MPOCTPAHCTBO
9NEeKTPOMAarHUTHbIX BOSH. KOHAYKTUBHBLIE NOMEXU — 3TO NOMEXN UCTOYHMKOB NUTAHWUA U BO3MYLLEHUS B Au-
HaMU4YECKON Harpyske.

7.1 AneKTpoMarHMTHas COBMECTUMOCTb ANA KOHAYKTUBHbLIX NOMEX

7.1.1 KOHOYKTUBHbIE MOMEXW WACCU U UCTOYHUKOB NUTAHNA

MCTOYHMKM NUTaHUs LIACCH XapakTepn3yroTca NUKoBbIM TokoM (Peak Current, /p) U AMHAMUYECKUM TOKOM
(Dynamic Current, /5). MUKOBBIN TOK LIACCH — 3TO MAKCUMMAsbHOE 3HAYEHME NOCTOSAHHOIO BbIXOAHOTO TOKA UC-
TOYHMKA NUTAHKUA. JUHaMUYECKUI TOK LLIACCU — 3TO Mepa CnocoBHOCTM waccu obecneunBaTh NUTAHUEM AUHA-
MUYECKUE HArpy3ku B AnanasoHe yactor ot 20 'y ao 1 Iy (MakcumanbHO BO3MOXXHOE 3HaYeHue Toka /).

Pekxomengaumsa 7.1 Nctounuky nutaHua waccu AXle-1 munyc 48 B cneayet oGecneuuBatb notpebne-
HWe Toka B npegenax ot 0 A 4O AONYCTUMOIO 3HAYEHMUS MUKOBOTO TOKA UCTOMHWKA NUTAHMA B AManasoHe
yacrtoT ot 0 go 20 'y, He co3paBas konebaHuit HanpsbkeHua amnnuTyaon cebiwe 1,00 B B Anana3oHe 4acTor
ot 0 no 20 'u.

PekomeHaauus 7.2 Nctounuky nutanus waccu AXle-1 MuHyc 48 B cnegyet gonyckaTb U3MEHEHUSA TOKA
Ha AMHAMUYECKOW Harpyske pasMaxom, onpeaerneHHbIM Ha pUcyHke 7.1, He co3faBasi U3BMEHEHUS HanpsHKke-
HWUSA C CyMMapHbIM Pa3mMaxoM, BbIXOAALWMM 3a NPEAENbI, onpeaeneHHble Ha PUCyHke 7.2.

Ip
20 pb/pexapa
KonuyecTtso crioTos - 1()'3 A
20y 10«ry  (I,/cnoms)- 107y 1My
Ip—MaKcvnmaano AONYCTUMBIA AMHAMWUYECKNIA TOK Waccy;

CNOTbl — KONUYECTBO CNOTOB B Wwaccu AXle

PucyHok 7.1 — Tok Harpysku waccu
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MB
1000
20 nb/nekana
500
20 nb/pexapa
250
20y 10k 20 KMy 10 My 20 My 1My

PucyHok 7.2 — CyMMapHas BBeeHHasa nomMexa W nynbcaLumn HanpskeHUsa NUTaHus

7.1.2 KOHOYKTUBHbIE NOMEXU Moayns

Mogynun AXle-1 xapakTe pusytotcsl NMkoBbIM TokoM (Peak Current, /,) u anHamndeckum Tokom (Dynamic
Current, /). [MKOBLIA TOK MOAYNA — 3TO MaKCMManbHOE 4OMYCTUMOE MIHOBEHHOE 3HaYeHue Toka B aua-
nasoHe 4actot o1 0 'y 4o 10 MI'y, noTpebnsiemoe moaynem Yepes pacnpegenuTernbHble Lieny NUTaHUS KpOcc-
nnarbl. JMHaMu4yeckuit Tok Mogyns — Hambonbluee (HamxygLlee) 3Ha4eHMe N3MEHEHUsI TOKa NoTpebnerus ot
WCTOYHMKA, U3MEPEHHOE B AnanasoHe yactor ot 20 My ao 1 My,

Pexomengauusa 7.3 B cneundukauum Moayns Cneayert ykasbiBaTb Takoe 3HaYEHUE NUKOBOIO TOKA, YTO-
Gbl MTHOBEHHbI TOK MOAYNS, NOTpebnseMblii OT UCTOUHWUKA MUHYC 48 B, B M0G0 MOMEHT BpeMeHU He npe-
BbILLIAN 3TO NMMKOBOE 3Ha4YeHue.

PekomeHaaums 7.4 B cneuudpukaumm Moaynsa cneayeT ykasblBaTb 3Ha4eHUe AMHAMUYECKOro TOKa, KOTO-
poe onpeaensier ero KOHAYKTUBHbIE NOMEXM (CM. pucyHOK 7.3). MoaynsaM He cneayeT reHepupoBaTb KOHAYK-
TUBHbIE NMOMEXWN HA UCTOYHUK MUHYC 48 B, npesbiLlaoLme ypoBHNU, NPpUBEAEHHbIE HA PUCYHKE 7.3.

1
'om
20 nb/pekana
103A
20y 10k L 10" Ty 11Ty

Ipm — MaKcUManbHO AONYCTUMbIA AUHAMUYECKUIA TOK MOaynst

PucyHok 7.3 — KoHAyKTUBHEIE NOMEXU MOAYNS

7.1.3 YcTOMYMBOCTb MOOYNA K KOHOYKTUBHLIM NOMEXam
Pekomenaauus 7.5 Mogynu criegyeT npoekTUpoBaTh Takum 06pa3om, UToObl OHU MOIMM paboTaTh LUTATHO, B
COOTBETCTBUU C UX ONUCAHUEM, NPW HANUYUW LLYMOB B LiENAX NUTaHUA KPOCC-NNaTtbl, NPUBEAEHHbIX HA PUCYHKE 7.2.

7.2 OneKTpoOMarHUTHasa COBMECTUMOCTb NS U3NyvyaeMbiX NOMex

7.2.1 U3nyvyaemble noMexu

Pekomenaauus 7.6 Moaynu cneayer npoOEKTUPOBATb TaKUM 0Opa3oM, UTOObI MarHUTHLIE NOMexH Brnx-
Hero nosns U3Ny4eHnst Moaynen, N3MepeHHbIe C KaKA0M CTOPOHbI B MEXMOAYNbLHOM NPOCTPAHCTBE B 3aLUTPU-
XOBaHHOW 06nacTu, NoKkasaHHON Ha PUCYHKE 7.4, HE NPEBLILLANKN 3HA4YEHUI, MOKa3aHHbIX HA pUCyHke 7.5.
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PucyHok 7.4 — OBnacTb KOHTpOns usnyvyaemMblx MOMeX MOAYNs

ab 4
146
17,66 nb/nexapna
116
20 pb/nekapa
66
20y 2Ky 100 KMy 4,64 MI'y, 1My

PucyHok 7.5 — Mpepenbl nany4yaeMbix noMex B brivxkHem none moayns
(8B oTHocKTenbHO 1 NTN)

7.2.2 YCTONYUBOCTDb K U3fTy4aeMbIiM NOMexam

Pekxomengauua 7.7 Moaynu cnegyet npoekTMpoBaTb TakuMm 06pasom, 4ToObl OHM MOIMM paboTaThb LTaT-
HO, B COOTBETCTBUM C UX ONUCAHUEM, MPU HANUYUU YPOBHEW MarHUTHbLIX NOMEN, MOKA3aHHbIX HA PUCYHKE 7.6,
¢ noBol CTOPOHbI MOAYNA B MEXMOAYNbHOM MPOCTPAHCTBE B 3aLUTPUXOBAHHbLIX 0OMacTAX, NOKA3aHHbIX Ha
pucyHke 7.7.

ab |
150 17,66 ab/pekaga
134
20 pb/pekaga
100
20y 2kl 100 My 4,64 My 1My

PucyHok 7.6 — MNpeaensl yCTORYMBOCTU MOAYISA K M3My4aeMbIM NomMmexam
BONU3N BepXHEN U HWXKHeN rpaHuy (4B oTHocuTenbHo 1 NTn)
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PucyHok 7.7 — O6nacTb KOHTPONS YCTOWYMBOCTU K U3Ny4aeMbIM Nomexam
B 30HaX HanpaensoLWwmx MOA YA

Pexomengauua 7.8 Moagynu crneayet NpoekTupoBaTh Takum 06pa3om, YToObl OHM MOrnK paboTars Lwrart-
HO, B COOTBETCTBMM C UX ONUCAHWUEM, NPU HANU4YUKN YPOBHEN MArHUTHbLIX MOMEN, NOKa3aHHbIX HA PUCYHKe 7.8,
C KaXXa0W CTOPOHbI MOAYNS B MEXMOAYIIEHOM MPOCTPAHCTBE B 3aLUTPUXOBAHHOW 06MacTu, MOKa3aHHOW Ha
pucyHke 7.9.

7.2.3 CoOTBETCTBUE HOPMATUBHbLIM TPEGOBAHUAM

Kaxkabiii paspabotumk moaynei AXle-1 HeceT OTBETCTBEHHOCTb 3a OnpeAeneHne HOPMaTUBHOW A O0Ky-
MeHTauum ¢ TpeGoBaHuammu SMC K U3ny4eHuio, KOTOPbIM AOMKEH COOTBETCTBOBATL MOAYIb.

dakTuyeckoe Usnyv4eHne ot MoAyns AOMKHO ObiTb TakUM, YTOObI MOMHOE U3NyYeHue Laccu ¢ 3anorn-
HEHHbIMK CNOTamMu OBLIMM YMCNOM 14 He BbIXOAMMO 32 NPEAErbl, yKasaHHble B BbIOPAHHON HOPMAaTMBHOMN
JOKyMeHTauuu.

Pexomenpauusa 7.9 MpousBoautenam cneayer chopmupoBaTb HeoOxoaumble TpebGoBaHMA K LIACCU
AXle-1, B kOTOpOM ByAeT 3KCNyaTMpOBaTLCA MOAYMb, MPU BbIMOMHEHUM KOTOPbIX MOAYMb ByAeT yaOBNETBO-
PSiTb YCTAHOBIEHHbIM HOPMaTUBHBLIM NpeaenamM U3ny4yeHus.

Pekomenpauuna 7.10 MNpoussoanTenaMm moaynen cnegyer BbIMOMHATE KOHTPOSb M3Ny4YeHUa nomex
oTAenbHbIM MOAYMEM Ha YPOBHAX, CYLLECTBEHHO HUXE YCTAHOBEHHbIX HOPMAaTUBHON AOKYMEHTaLMWENR,
4yTOOLI M3nyyeHune waccu AXle-1 ¢ NONHLIM KOMMNAIEKTOM MOAYNEN HE NPEBLILLANO YCTAHOBMEHHLIX YPOB-
Hen.

ab
150
17,66 nb/pnekana
120
20 pb/pekapa
70
20 'y 2y 100 KMy 4,64 My 1My

PucyHok 7.8 — lNpegensl yCTONYMBOCTU MOZYNA K U3fTydaeMblM NoMexam
(8B oTHocuTenbHO 1 NTn)
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PucyHok 7.9 — OBnacTb KOHTPOISA YCTONYMBOCTM K U3MyYaeMbIM MOMEXaM B LIEHTParibHOW YacTu MOAYNS

7.3 MeToAbl KOHTPONA

TexHuyeckne TpeboaHust AXle-1 No aNEKTPOMarHUTHON COBMECTUMOCTU B 3HAYMTENMbHOWM CTENeHu
OCHOBaHbl Ha TpeboeaHusax k AMC B ctangaptax VXIbus. Ctangaptel VXIbus cogepxaT pekomMeHayemble
MeTOAblI KOHTPONSA Ha cooTBeTcTBUE TpeboBaHuaM SMC. 3TU MEeTOAbI B OCHOBHOM [OSKHbI MPUMEHSATL AN
KOHTpOns Ha cooTBeTcTBUE TpeboBaHuam SMC B cuctemax AXle-1.

Pekomenpauusa 7.11 Mpoussogutenam cucreM AXle-1 cnegyet nCnonb30BaTh METOAbI KOHTPOSS Ha CO-
oTrBeTcTBME TpeboBaHuamM OMC, aHanoruyHblie onucaHHeiM B B.8.7 craHgapta pacwmpenunsa wuHbl VMEbus
AN KOHTPONbLHO-U3MepUTENBHON annaparypbl [5].

8 TpeboBaHuA K NnporpaMmMHOMYy 0b6ecrnevyeHnro

B HacToAwem cTangapTte npeanonaraercst UCnonbL3oBarb TpedosaHua K MO, N3NOXKEHHbIE B AOKYMEHTE
AXle-2 Software Specification. TpeGoBaHua onpeaensaoT 00Lyo (hanoByo CTPYKTYPY, CUHTAKCUC U OYHKLMK
AN cUCTeMHbIX KOMNOHEHTOB AXle. AXle-2 ncnonb3ayeT (PyHKLUMKU XOPOLLO U3BECTHbIX cTaHaapToB PXI n LXI n
npeaocTaBnsAeT HOBble OYHKLMK, Heobxoaumble ans cuctem AXle. 3Tu nporpaMmHble OyHKLUM NPeaoCTaBns-
0T BO3MOXHOCTb MCMOMb30BaTb HAKOMSEHHbIW OMNbIT CUCTEMHbLIM MHTErpaTtopam, pa3paboTymkam U KOHEYHbIM
nonb3oBarensam cucreMm AXle n nomoratot 06ecneunTb NPOCTYIO MHTErpaumto ¢ obopyaosanuem PXI n LXI.

Pekomenpgauusa 8.1 Bcem moaynsam u waccu AXle-1 cneayet yaoBneTBopsite TpeboBaHusim [6].
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MpunoxeHne A
(ob6s3aTENBHOE)

Micnonb3oBaHWe TOProBon Mapku n norotmna AXle

HacTosiuee npunoxeHne coaepXuT NPUHLMMNLI UCMO/Ib30BaHWSI TOProBOii Mapku koHcopuuyma AXle (Bkiwouas no-
roTun) ero YsieHamu, NULEeH3naTaMnm 1 aBTOPU30BaHHLIMU areHTamu. BaxHo cfiefoBaTh AaHHbIM MPUHLMNAM, TaK Kak 3To
o6ecneymBaeT COrlacoBaHHbIfi BHELWHNUI BUA M BOCNPUATE BO BCEX UCTOYHMKAX MH(pOPMAL MU HE3ABUCMMO OT aBTOPCTBA.
CnefoBaHne 4aHHOMY PYKOBOACTBY M NpaBU/ibHOE MPYMEHEHUE BCEX YCTAHOBOK U MPUHLMNOB o6ecneyar KOppeKkTHOe Uc-
nosib30BaHNe 1 0AHO3HAYHOE OMNpejesieHne TOProBoil Mapkm «AXle», rae Gbl OHa HM OTOGpaxanach.

A.1 OnucaHusa

ToproBoii mapkoi «AX1le» BASATCA OYKBbl «AX1le».
Norotnnom AXle siBNSieTCA CMMBOJI, NOKa3aHHbIN Ha pucyHke A.1l.

PucyHok A.1 — Jlorotun AXle

A.2 CornaweHne 06 ncnosib3oBaHUn

YneHsbl, MueH3naTbl I aBTOPM30BaHHbIE areHTbl KoHcopuuyma AXle, ncnonb3ys TOpProeyto mapky «AXle», JOXK-
Hbl CO6NI0AATb A@aHHble nNpasu/ia C y4eTOM BHOCUMMbIX C TEYEHMEM BpPeMEHU nonpasok. [onb3oBaTesnn J0/KHbI HEYKOCHU-
TeNbHO cnefoBaTb CaMoi nocnefHeli BEPCUMN [aHHOr0 PyKOBOACTBA.

[ns ncnonb30BaHMA TOProBOW Mapky WAM N10roTuna ¢ COOTBETCTBYOLWMUM n3genvem TpebyeTcs ObiTb YieHOM, Nu-
LleH3naToM WM aBTOPM30OBAHHBLIM areHToM KoHcopuunyma AXle.

[na ncnonb3oBaHUs TOProBOi Mapky WM NOroTvna B MapkeTUHTOBbIX Matepuanax (Be6-cTpaHuuax, ctaHgapTax, 06b-
ABNEHNAX, NPe3eHTaumax uT. 4.) TpebyeTcs 6biTb YIEHOM, NMLEH3NATOM WM aBTOPU30BaHHbLIM areHToM koHcopuuyma AXle.

Tonbko yCcTpoiicTBa, yaoBneTsopsowme ctaHgapty AXle, MoryT ncnosib3oBaTb TOProBy Mapky wnam norotun AXle.

MporpaMmHbie NMPOAYKTbI MOTYT UCNO/bL30BaTb TOProByd Mapky wuav sorotun AXle B MapkeTUHIOBbIX Matepuanax,
€C/IN OHW MOTYT B3aumMofelicTBOBaTb C COBMECTUMbIMUK ycTpoiicTBamm AXle.

CucTemHble UHTErpaTopbl MOTyT UCNO/Mb30BaTb TOProBYO MapkKy unu norotun AXle B MapKeTUHIOBbIX MaTepuanax,
€C/IN OHM UCMOMb3YHT UAN B3auMOAECTBYOT C COBMECTUMbIMU ycTpolicTBamm AXle.

[ns ucnonb3oBaHWa TOProBoi Mapku wmnu norotuna AXle ycTpoicTBa [0/MKHbI GbiTb BbINOMIHEHbI B COOTBETCTBUM
CO BCEMW Mpasuiamu, CoAepXaliMMUCH B HACTOALWEM NpunoxeHuu. NS ncnonb3oBaHUA TOproBoli mMapku «AXle» Bce
yCTpolicTBa AO/MKHbI 0TBEYaTb MepeyvncneHHbIM npasunam.

AXle siBnsieTca ToproBoli mapkoii koHcopuuyma AXle, Inc., KOTOpbI coxpaHseT nMpaBo paspelwaTb Uy 3anpeuiaTb
“cnonbL30BaHnWe TOProBoin Mapku wnu norotuna AXle Ha nsgenunax u ny6amkyembix Matepuanax, 0CHOBaHHbIX Ha COOTBET-
cTBuM ctaHgaptam AXle (AXle Standards).

Hecob6niogeHne faHHbIX NPUHLMNOB AN HeNpaBubHOE WCMONb30BaHMe TOProBOW Mapku uUav noroTmna KOHCopLm-
yMa AXle MOXeT NpUBECTU K OTYYXAEHMIO NPaB Ha MCMONIb30BaHUE TOProBON Mapku Wau fiorotuna koHcopuuyma AXle n
BO3MOXHbIM NPaBOBbIM AEACTBUAM.

Wms n norotvn noctasmka (KOMNaHumn) JO/MKHbI NPUCYTCTBOBATbL B /I06bLIX Marepuanax, cogepxalimx TOprosyto
mapky unu norotun AXle. Bo nsbexaHve nytaHuubl ¢ 6peHgamu npy Nl060M MCNOb30BaAHUM UMSA 1 NOTOTUN NOCTasLyMKa
[O/IKHbI ObITb KpynHee 1 60siee 3aMeTHbIMUK, YeM Toprosas mapka waun norotun AXle.

MN3-3a cywecTsoBaHns 60/bLIOr0 pasHoo6pasnss UCTOYHUKOB WHopMauuy HacTosiwee NPUNOXEHWE HE MOXEeT
6bITb BCeOOBEMOWMM. MNpn pelieHnn BO3HMKaKOLW KX Npobnem cnefyet pykoBOACTBOBATLCA 34paBblM CMbIC/IOM. 3nek-
TPOHHAA 1 neyaTHaa MHcopMaLma n gpyrue cpeacTsa B3aumMoAeiCcTBUS, CCbinalLmecs Ha n3genus, yaosneTesopsioLme
TpeboBaHUSAM HaCTOSLLEro NPUIOXKEHNSA, MOTYT COAepXaTb TOProByto Mapky «AXle». CpefcTBa CBA3W W B3auMOAencTBusA
BK/IIOYAIOT, HO HE OrpaHuYMBalOTCA BEO-CTpaHuLammn, NoYToi, bpolwopamu, o63opamMn Usgenus, katanoramu, 3amevyaHums-
MV MO WUCMOJIb30BaHUIO, NMpe3eHTaunsAMU 1 BbICTABOYHBIMU MaTepuaiamMu.

A.3 CTaHgapTbl NCNOIb30BaHNSA TOProBON Mapku

A.3.1 3Hak norotuna
Norotun AXle sBnsieTca OTAENbHON BU3yanusauuein ans koHcopumyma AXle. JloroTun umeeT TOYHOE MOJIOXKEHUE U
nponopuUun, KoTopble AO/KHbI ObiTb cOXpaHeHbl. JTorotun AXle He f0/KeH ObiTb U3MEHEH WU NCKaXKEH.
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A.3.2 Ncnonb3oBaHMe TOProBoii Mapkn «AXle» n nmeHn AXle KOHCopUMyMa B TEKCTE

Toproeas mapka «AXle» fo/MKHA UMETb NepBble TPU OGYyKBbl B BEPXHEM PErucTpe u nocnegHio 6yksy B HUXKHEM peru-
cTpe. Tak, KOPPEKTHO Ncnosb3oBaHne «AXle» (Henb3s ucnosb3oBaTb «AX1E» unm «axie»). ViMa KoHcopumyma [A0/KHO 6biTb
npvBeeHo NOMIHOCTLIO NPU NePBOM WUCMOMb30BaHUW B TEKCTE U MOSABNATLCA B BEPXHEM U HUXHEM perncrpax u ¢ Tem xe CTu-
IeM 1 BECOM, YTO ¥ OCTaslbHOW TEKCT. [locne aToro MoXHO f06aBWTb ONUCaHWE Y CCbIIaTbCs Ha OpPraHn3aLuio Kak KOHCOpPLMYM.

A.3.3 lorotnn AXle na MapkupoBKU uU3genuii

Tak Kak pasmepbl u3gennin TpebyloT 3Ha4YMTeNbHOW CTeneHn rMbKocTu, He 3agaHbl pa3mepbl norotuna AXle ans
MapKWpOBKU n3aenuii.

A.4 CTaHZapTbl UCMONb30BaHUS floroTuna

A.4.1 MacwTab

NoroTtnn koHcopunyma AXle MoxeT ObITb NPONOPLUOHANBLHO YBEINMYEH WA YMEHbLUEH, Kak N300paXeHo Ha pUCyHKe
A.2, npu ycnoBun coxpaHeHuns pa3bopunBoCTU M KayecTBa. He cylwecTByeT MMHUMaIbHOTO peKkoMeHAyemMoro pasmepa o-
rotuna AXl1le. TOYHOCTb nNevyaTn unm BOCnponseeaeHnA U Ka4eCTtBO OCHOBHI, VICFIOJ'Ib3yeMOVI npu MasnblX pasmMmepax, OJ/DKHbI
6bITb AOCTaTO4YHblI ANA YeTKOro u ToO4HOro BocnpounsBeneHnAa BceX 3/1IEMEHTOB TOpFOBOVI Mapku. HeKOTopre TexHonormu
neyatun, Takme Kak menKorpathvm, nnn gpyrune CI'IOCOﬁbI, Takue Kak Beﬁ, He BCerga 4eTko BOCNpou3BoAAaT CTPOYHbIE 6yKBbI
N 3N1EeMEHTHbI. COOTBeTCTBeHHO, BOCNpon3soanuMbIe TakKum cnoco6oM 10roTunbl AO/DKHbI ObITb KpynHee.

PucyHok A.2 — PasnnyHble pasmepsl norotuna AXle

A.4.2 CBOOOAHOE NPOCTPaAHCTBO

CB060JHOE MPOCTPAHCTBO — 3TO 06/1aCTb BOKPYT M306paxeHus, KoTopas fo/kHa 6biTb cBOGOAHA OT N060ro TekcTa,
rpagouyeckux 3/IEMEHTOB, pamokK Unn Apyrux norotunos. Mepa «1A» npegctasnset cob6oit cBoO60LHOE NPOCTPAHCTBO BOKPYT
loroTvna v onpeaensieTcs pacCToHNEM OT HWXHEN rpaHnubl «Ax» A0 HUXHEN rpaHuLbl «e», Kak nokasaHo Ha pucyHke A.3.

1A
PucyHok A.3 — Ob6sa3aTenibHoe cBO6OAHOE NPOCTPAHCTBO BOKPYr norotuna AXle

A.4.3 LiBeToBas o6paboTka

HonyctumbiMu uBeTammn norotuna AXle koHcopunyma ssnswTcsa Pantone 7477 C (unu RGB, wecTHaguaTepuyHbie
1 akBMBanieHTbl CMYK, nepeuucneHHble B Tabnuue A.l), YepHblii unn 6enbiii. ®OHOBLINA LBET KOHTPACTHbIX «0bpaLleH-
HbIX» WM «MPO3payHbIX» YacTeil norotuna MoxeT 6bITb N06bIM. Pantone 7477 C u yepHblli norotun ¢ 6enbiM ¢poHOM
npepcrasneHbl Ha pucyHke A.4.

LiBeT YepHblii
Panton 7477 C
(MW 3KBMBANEHTHbIN)

PucyHok A.4 — JNlorotunbl Pantone 7477 C v 4yepHbiin AXle
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Ta6nuya Al — Cneuudukaums useta Pantone 7477 C

Pantone RGB HEX C-M-Y-K
7477 C 0 75 99 #004663 96-64-42-26
MpumevyaHne — TOYHOCTb LBETOB, NOKasaHHbIX 34eCb, He oueHuBanacb Pantone, Inc; uBeTa MOryT He COOT-

BeTcTBOBaTb cTaHgapTty usetoB PANTONE (PANTONE Color Standards).

A.4.4 YTBepXAeHHble hopmaTbl

Norotunel AXle npegoctaBnsatTca KoHcopunymom AXle B pasnuuHbix popmartax, Bkiawdasa .eps, .tit, .png, .gif n .jpg.

A.5 lNMpunmepbl NCNosib30BaHUA

A.5.1 Kpyr nonb3oBatenei

YneHsbl, nuueH3naTbl Uiy aBTOpU30BaHHbIE areHTbl KoHcopuuyma AXle MOryT ncnonb3osaTb TOProBylo MapKy v no-
rotun AXle COBMECTHO C usgenuamu, yaosneTsopswwumm Tpe6oBaHusam AXle, kak onpegeneHo B pasgene A.2. Jlorotun

n/vnu ToproBas Mapka MoryT NpuUCcyTCTBOBaTb Ha CamMOM WM3A4eNuu WiK B MapKeTUHTOBbIX Matepuanax.
A.5.2 Ncnonb3oBaHue B U3aenusax

MapkupoBka AXle fo/mkHa 6biTb BTOPUYHOM MO OTHOLIEHWIO K MapkupoBke 6peHaa npousBoautens. OH AO/KEH
MMeTb BTOPOCTENEHHOE Pacno/sioXeHNe Ha M3genuu no OTHOLIEHWIO K MapKkMpoBKe 6peHAa npousBoguTens.
A.5.3 HeponycTumoe ncnosib3oBaHue

Norotunbl AX1le He JO/MKHbI U3MEHATHCA UM UCKaXaTbCsA. HekoTopble nmpuMepbl HeAONyCTUMOro MUCMNO/b30BaHUA
npueefeHbl Ha pucyHke A.5.

He no6aBnaTb KOHTYp He ncnonb3oBatb He ucnonb3osarb
BOKpYr fiorotuna HeyTBepXeHHble nosTopstoLwmecs rpaduyeckune
useta unm dopmartsl 3/1EMEHTbI
He n3MeHATbL TMN norotuna He coBmelatb norotun AXle Jlorotun AXle Bcerga siBnsetcs
C Apyrumu norotunammu BTOPUYHLIM MO OTHOLLEHWIO

K pyruM mapkam

PucyHok A.5 — Tprumepbl HeJONYyCTUMOro UCNONb30BaHWUA noroTuna
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Mpunoxexue A
(cnpaBouHoe)

ConocTagerneHune CTPYKTYpbl HACTOAWEro CTaHAAPTa CO CTPYKTYPOI NPUMEHEHHOTO B HEM
MeXAYyHapOOHOro OKYMeHTa

Tabnuya OAA1

CTPYKTYPa HaCTORLEro CTakAapTa AXie-1 «Bneq Architodire Specifcation, Revision 3»
BBegeHue Pasgen 1
MNoapasaens! MyHKTBI MNoAnyHKTLI Moapasgensl MyHKTBI MoANyHKTL!
BsepeHue — — 1.1 — —
12 — —
13 — —_
14
15 — —
16 — —
1.7 —
Mpunoxexune A Pasnen 9
A1 — — 9.1 — —
A2 — — 9.2 — —
A3 — 9.3 —
A4 — 9.4 —
A5 — 9.5 —
MpumevyaHue — ConNocTaBneHe CTPYKTYpbl HACTOSLLErO CTaHAapTa co CTPYKTYPOA NMPUMEHEHHOro B HeM
MeXAYHapoAHOro JOKyMeHTa NpuMBeeHO TOMbKO AN pa3genos 1 U 9, T. K. Bce ocTanbHbIe pasfenbkl CTaHAapToB U UX
WHBIE CTPYKTYPHbIE 3reMEeHThI (3a UCKITOYeHUeM NPeanCIIOBUS) O EHTUYHBI.
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YOK 531.7:006.354 OKC 35.200

KnioueBble cnoea: apxuTekTypa, apxuTektypa 6a3oBas, 6aszoBas apxutektypa AXle, KOHTPONbHO-U3MEPU-

TenbHas annapartypa, NocTpOeHUe CUCTEM KOHTPOSIbHO-M3MEPUTENbHONM annapatypbl, TEXHUYeckue Tpebo-
BaHus
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