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PykoBoACTBO 1O 3KCIUlyaTalluM Ha MOAYJb comnpsikeHuss VPX429 - ato 1oKymeHT,

coz[epxcamﬂﬁ CBCACHHA O KOHCTPYKIUU, IIPUHIUIIC HeﬁCTBHH, XAPAKTCPUCTUKAX U3JACIIUA U

yKa3aHus,

HEOOXOMUMBIE ISl TPABUIBLHOW W O€30MacCHON OSKCIUTyaTalludl W3eIus

(I/ICHOJ'II)SOBaHI/I}I II0 HaA3HA4YCHHUIO, TCXHHUYCCKOI'O 06CJ'Iy}KI/IBaHI/IH, TCKyHICro pEeMOHTA,

XPAaHEHUS U TPAHCIIOPTUPOBAHMS).

HpI/IMe‘IaHI/Ie — B JAJIbHEMIIIEM TEKCTE€ HACTOSIIETO PYKOBOJACTBA II0 3KCIUIyaTalluU

Moaynb conpsbkeHust VPX429 umenyercs nznenuem.

HpI/I OKCILTyaTalluu U3JCJINA HCO6XOZ[I/IMO MMOJIb30BATHCA HNAaHHBIM PYKOBOJICTBOM.
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1 Onucanue u padota
1.1 Onucanue n3nenus

1.1.1 Hazuauenue usaenus

W3penue npennaznaueno misi nojkiodeHuss OBM ¢ mmnoit PCI Express k
cUCTeMaM U YyCTpolicTBaM 1o mocneaoBarensHoMy uHTep(deiicy ARINC-429
(I'OCT 18977-79 nu PTM1495-75) u nuckperHsim kaHanaMm (Pa3zoBbie koMmanasl - PK) mo
I'OCT 18977-79.

N3 nenue BoinosiHeHO B KOHCTpYKTHBE VPX 3U.

VYcnoBHoe o0003HaueHUE WU3IENHS IPU €ro 3aKaze M B KOHCTPYKTOPCKOM
JOKYMEHTALUU IPYroro U3Aeius, B KOTOpOM OHO MPUMEHSETCS,

«Monynb conpsixenust VPX429-XX-DDYY-A-B-C-D-(RS)-(TC)

I'®KII1.468351.075TVY»,
rae XX - UCIOJHEHUE U3JEIus MO KOJIMYECTBY BXOAHBIX M BbIXOAHBIX KaHanoB [IK mo
ARINC 429 (8 u 8), e 6oiee;

YY - BapuaHT WUCIOJHEHHUs U3JEIUS N0 KOJIMYECTBY Pa30BbIX KOMaHJ (PaBEH CyMMe

BXOJIHBIX M BBIXOJHBIX PK);

o A - BapUaHT UCIIOJHEHMS M3/ICIHs 110 THITy BXOAHBIX PK;
<
=
= B - BapuaHT MCIIOJIHEHUS U3JIEJIUs 110 KOJIMYECTBY BXOAHBIX PK;
E
é[ C - BapuaHT UCIIOJHEHH U3JIENHA TI0 TUITY BBIXOIHBIX PK;
D - BapuaHT UCIIOJIHEHMS M3/IETIHSA 110 KOJMYECTBY BBIXOAHBIX PK.
=
] IIpumeuanue — Eciy mosie OTCYTCTBYET, TO KOJMYECTBO PAa30BLIX KOMaH | paBHO 0.
=
2, RS - BapuanT MCHIONHEHMS H3IENMSA C TaJbBAHUYECKU DPa3BA3aHHBIMM KaHAJIaMU
e
= RS-232 n RS-485.
ol
= KoynuecTBo ranbBaHNYeCKU pa3BA3aHHbIX KaHanoB RS-232 - 4.
/M
=
= KonnuecTBo ranbBaHUUYECKH pa3Bsi3aHHbIX KaHAIOB RS-485:
=
< )
& — TOJYIYIUIEKCHBINA PEXKUM NepeaadH - 3;
— TOJHOJYIUIEKCHBIA PEXUM nepeaaqu - 1.
£
<
=
=
E
=
=}
=
=
ol ©
= —
2 % Juct
gl =
£ T®KIT.468351.075PD
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TC - BapHAaHT HCIIOJIHCHHA HU3ACIINA, B KOTOPOM Ha pPa3beM P2 BBIBCIACHBI IICIIN

TONBKO JUIsl TpaHchopmaTopHOoro mnoakimoueHus K wmaructpamsim no ['OCT P 52070

(B cnyuae ycraHoBku miatel TA1-XMC4 TI'®OKII1.468351.073 Ha COOTBETCTBYIOLIEE

IMOCaJ0YHOE MECTO).

O6o3HaueHne u3aenus - cM. Tadauiry 1.

[Tepeuyens ucnonHeHU U3AeIUs PpUBEACH B TadwmIe 1.

Tabmuna 1 - [lepeueHs UCTIOTHEHUH U3IEITUS

HaunmenoBanue n3aenns

O06o3nauenue komruiekta K]

Mopynb conpsikenuss VPX429-88-DD10-3-8-5-2-RS-TC | ®KI1.468351.075

Monyns conpsokenust VPX429-00-DD16-3-8-5-8-RS I'®KI1.468351.075-01

Mopynb conpsikenus VPX429-88

I'®KI1.468351.075-02

Mopynb conpsikenus VPX429-22

['®KII1.468351.075-03

Bo3MoykHBIE THITHI BXOTHBIX U BBIXOIHBIX Pa30BbIX KOMaH]I IIPUBE/ICHBI B TAOMIIAX 2 U 3.

Tabmuna 2 - Turbl BXOIHBIX U BEIXOJHBIX PA30BbIX KOMaH kI THIA «CyX0OH KOHTAKT»

Bxoxansie (A)
g Beixognsie (C)
= Tun PK (A) [Tapametpsl PK
% [NanbBaHMuecKH pa3BsA3aHHbIE
= 1 Jlor0 | 0B<U,<16B
5 Jlor.1 20 B <U,,
>
o Jlor.0 0B<U,<9B
= 6
T Jlor.1 12 B <U,,
= CyX0l KOHTaKT 1
<! 5 Jlor.0 0B<U,\<1B
z Tlor.1 3,6 B <U,,
3 Jlor.0 0B<U,<1B
- 7
Jlor.1 2,5 B <U,,
<
g
=
=
=
5
=
o
1E
%‘ % JIuct
E| T ' ®KI1.468351.075PD
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Tabmuma 3 - Tunsl BXOJHBIX U BBIXOJAHBIX PA30BBIX KOMaH]T

Bxomgusie (A) Brixomusrie (C)
Tun PK
I'anpBannuecku HE pa3Bs3anHbie
5 B/o6priB 5 2
5 B/GND (TTJI) 3
GND/o6psiB (Kitou Ha KOpITyC) ; 4
GND/5 B 5
GND/5 B (nByHarpaBieHHbIE) 4 6

Bun npuemku (BII MO P®, OTK) yka3siBaeTcs npu 3akase.
1.1.2 Texuuyeckue xapakKTepPUCTUKHU U3CIIHS

OCHOBHbBIE TEXHUUECKHUE XapAKTEPUCTUKH U3/1EUs

Nznenue cootBerctByer mpodunto SLT3-PAY-2F2U-14.2.3 cranmapra VITA 65
«OpenVPX» u MOXeT NOAKIIOYaThCid Kak K IEPBOMY, TaK U KO BTOPOMY KaHally
PCI Express.

KomnuectBo Bxoaubix kaHaioB [IK mo ARINC-429, ue 6oiee: 8.

<
=
E{ KonnuectBo Beixoaueix kaHaioB [1K mo ARINC-429, »e Goiee: 8.
% Yacrora npunumaemsix [1K: (12..14,5)KI 1, 48 KI'u £25%, 100 KI'1y £1%.
= OkBuUBajeHTHas Harpy3ka BxoaHoro kaHaia IIK: Ru nHe menee 20 KOw,
g CH ne 601ee 10 n®.
>
g Yacrora BergaBaeMbIx [1K: 12,5 KI'no +1%, 50 KI'p +1%, 100 KI'tp +1%.
2 Harpyska Beixoanoro kanana [1K: Ra ve menee 600 OMm, Cu He 6om1ee 10000 nd.
=
2 Jlo 16 rampBaHWYECKU pPA3BA3aHHBIX/CBA3AHHBIX BXOIHBIX/BBIXOIHBIX Pa30BbIX
E KOMaH/I.
§ Bpewms cpabateiBanms BeixogHoro kackanaa PK: Ttyp= 0,18 mc, Tmax=0,5 mc.
m
Bpewms cpabartbiBanus BxonHoro kackana PK: Ttyp= 10 mkc, Tmax=80 mxc.

<
s
=
=
=)
5
=
=
1E
< % Jluct
E| T [ ®KI1.468351.075PD
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Tunel u xapakrepuctuku PK

[ManibBaHMYECKM pa3BA3aHHBIE:
[TapameTpsl Beix. PK Tumn «cyxoit KOHTaKT»:
Hanpsbxenne U<80B; Tok Imax<500mA;
l'aneBannuecku HE pa3BsizaHHbIe:
[TapameTpst Beix. PK tun «Kitou Ha kopryc»:
Hanpsbxenne U<80B; Tok Imax<500mA;
[TapameTtpsr Beixogusix PK tumbr: +5B/o6peiB; +5B/Gnd; Gnd/+5B:
— Hanpsbkenue U=Uuct=5B (ompenensercs 3HaY€HUEM HCTOYHMKA
nuTanus +5B);
— 1ok Imax<500mA nnsa 1 kackana PK (cymmapHbiil TOK, onpenensiercs
MOIITHOCTHIO MCTOYHUKA TUTAaHUA +5B).
[TapameTpsl Bxoansix PK:
— MUHUMAJIbHBIN IMana3oH HanpsbKeHUs cpadbaTbiBaHus: 2 - 4 B;
— MUHUMAaJIBHBIN TOK cpabatpiBaHus He Oojiee ~0,5mA.
KomnuectBo kananoB RS-232: 1o 4 ¢ ranbBaHUYECKOM pa3BsA3KOM.

KonunuectBo kaHanoB RS-485, nonynyniekcHbll pexuM: 10 3 ¢ rajibBaHUYECKOU

[a+]
=
= Pa3BA3KO.
=
E( KonuuectBo kananoB RS-485, momHopymiiekcHbIN pexxum: 1 ¢ TralbBaHUYECKOU
o
= o

Pa3BA3KOM.
= KonnuectBo nHTEepdeiicoB B 3aBUCUMOCTH OT HCIIOJHEHHS M3/IeTHUs MIPUBEICHO B
O
|
A Tabnuiie 4.
S
o
jusi
=
%
o
juni
=
s
[a~]
[0}
M
[a+]
=
<
=
=
=}
=
o
=
=
ol ©
= —
2 % Juct
= =)
£ T®KIT.468351.075PD
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Tabmuna 4

HanmMeHoBaHue uzaenus

HaumenoBanue untepdeiica

KonnuecTBO KaHaIOB

Mopyib conpsikeHus
VPX429-88-DD10-3-8-5-2-RS-TC,
['®KIL.468351.075

ARINC-429 (TOCT 18977
u PTM 1495-75)

8 BXOIHBIX;
8 BBIXOIHBIX

Pa3oBbie
(I'OCT 18977)

KOMaH/IbI

8 BXOJHBIX THIIA

5B/GND (TTJI);
2 BBIXOIHBIX
GND/5B

THUIIA

RS-232 4 ¢ raJlbpBaHUYECKOM
pa3Bs3KOMN
RS-485, 3 ¢ TraJbBaHUYECKOU

MOy AYTUIEKCHBIN PEKUM

pa3BA3KOMN

RS-485,

1 ¢ rampbBaHHMYECKOM

Iloan. u mata

Monynb conpsiKeHUs
VPX429-00-DD16-3-8-5-8-RS,
['®KI1.468351.075-01

MTOJTHOTYTUICKCHBIN PEXKUM | pa3BI3KOU

Pa3zoBrie KOMaHJIbI | 8  BXOJDHBIX  THIA

(I'OCT 18977) 5B/GND (TTJ);
8 BBIXOJHBIX THIIA
GND/5B

RS-232 4 ¢ TaabBaHWMYECKOU
pa3BA3KOMN

RS-485, 3 ¢ TraJbBaHUYECKOU

MOJIYAYTIJIEKCHBIN pexum

pa3Bs3KOMN

RS-485,
MOJTHOYTIJICKCHBINA PEKUM

1 ¢ rampBaHHUYECKOM
pa3Bs3KOMN

Monynb conpsiKeHUs

VPX429-88, 'OKII1.468351.075-02

ARINC-429 (TOCT 18977
u PTM 1495-75)

8 BXOHBIX;
8 BBIXOJIHBIX

B3am. uaB. Ne | UuB. Ne my6or.

Monynb conpsiKeHUs

VPX429-22, '®KI1.468351.075-03

ARINC-429 (TOCT 18977
u PTM 1495-75)

2 BXOJHBIX;
2 BBIXOJHBIX

Iloan. u mata

MuB.Ne nou.

11-3010

1.1.3 CocraB uznenusa

CocraBHbIC Y3JIbl U3OCIIUA:

— wMynbTuIuiekcop nuddepennnansabix nap PCI Express;

— kommytarop muHbl PCI Express;

— reHeparop TakToBbIX uMIyJabcoB PCI Express;

— koutposep untepdeiica PCI Express - mokanbHas muHa;

I/I3 IL AC I IL
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MMpOorpaMMupyemoc JIOTHICCKOC YCTpOﬁCTBO, BKJIFOYAroIiec BCHO JIOTHYCCKYIO

JacTb CXEMBI U3JICIIHA;

MpUEeMHUKH U niepenatuuku kaHainoB 1K mo ARINC-429;

O3Y kontposnepa I1K;

koHTpoJuiep untepdeirica PCI Express - UART;

MPUEMHUKH U TIepenaTuuku kaHaaoB RS-232 u RS-485.

1.1.4 KoMILIEKTHOCTE

KoMmniekTHOCTD n3aciinsg COOTBECTCTBYCT HpHBeI{eHHOﬁ B Ta6J'II/IHe 5.

Tabanma 5 - KoMImiekTHOCTh U31enust

O6o3HaueHue
HaumenoBanue Koui-Bo
KOHCTPYKTOPCKOTO JIOKyMEHTa
Mopynb conpsixenus VPX429 1 (cM. Tabnuny 1)

(cm. Tabmuiy 1)

DTHUKETKA

1 I'®KII1.468351.0750T

(cM. Tabmumy 1)

PYKOBOI[CTBO 110 3KCILTyaTalunn

1 muck | T'OKIL.468351.075PD

<
5 [IporpamMmHOe obGecriedeHue 1
IS
g TEXHUYECKAsl IOKYMEHTAITUS
=
=
1.1.5 MapkupoBka
¥
=
g W3nenue numeeT MapKUPOBKY:
é — HamMeHoBaHue (mmdp) u3nenus - (cMm. Tadbmuiy 1);
< — 3aBOJICKOM HOMED U3/IEIIHUS;
o
= — JIaTy U3TOTOBJICHUS;
s
g — o6o3nauenue u3aenus - [ OKI1.468351.075 (cm. Tabauiy 1);
— Ha TuIaTax, BXOJSIIUX B COCTaB M3ENHUs, CO CTOPOHBI MOHTaxa - mramn OTK
<
§[ u I13 (I13 - mpu nocraske ¢ npuemkor BIT MO P®).
=
=
=
)
=
=t
ol ©
=3
S o Juct
=
Ef TOKIL468351.075P2 .
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1.1.6 YoakoBka

YakoBka u3zenus COOTBETCTBYET KOMIUIEKTY KOHCTPYKTOPCKOW AOKYyMEHTAllUU

Ha ynakoBky ['®KII1.469135.019 unu tpeboBaHUSIM Ha YMAKOBKY YCTPOMCTBa, B COCTaB

KOTOPOTO BXOAUT NAHHOC U3 ACIINC.

1.1.7 Konctpyk

LU U3IETNS

Nznenue peanuzoBaHo B koHCTpykTuBe VPX 3U. ['aGapuTHBIN YepTex H3ASTHS

IIPEACTAaBJIEH HA PUCYHKE 1.

ﬁ:

(@3]
o5 = $2,2
Mecmo MApKUpobkU Mogyas 7 om&. 2.1 12
. b
o =
; 1] 5 N j ‘E‘ .
T e P R = o
'l | DZ | : | —
ol o ]| o | L E . 1
LI BT i I S A s
= .
| \ \ 5 e
L & 4 & = K
1 Il 171 lE =
- - 2 L6
EJ g = _L[L6max
s 70 16 »2,7 38 18,4max
< 12 omb. ~
S¢ 141
= 160
CED[ 171Tmax
=
Pucynok 1 - 'abapuTHBIl uepTex n3nenus
=
= .
X 1.2 YcrpoiictBo 1 pabota
z
=
= CtpykTypHas cxema u3/ieNius MpruBeIeHa Ha PUCYHKE 2.
%
o0
jas)
S
s
<
™
m
<
=
[a~]
=
=
=)
=
)
=
5
el o
= =
2 % Juct
gl =
£ T®KIT.468351.075PD 0
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MpuemHuk
Pasbem ] «kanana NK
VPXP1 —/| no ARINC-429
1..8
j E j E LUnHbI
PCI Express
Mepegatymk
MynbTunnekcop raiErnE [k
HD3SS3412RUA — no ARINC-429
leHepaTop 1.8
1 E TAKTOBbIX nnnc
UMMybLCOB
WAHBI MpuemHuk
—/| PCI Express — BxaaHare
) kaHana PK
1..16
Moct MepepaTynk
PCI Express L BbIXOAHOMO
PEX8311 I kanana PK
1..16
Mpnemonepenatymk
RS-232
K — 1.4
oMMyTaTop
LMHBI
PCI Express
« PEX8605 KoHTponnep MpremonepegaTtyurk
§ PCl Express |1 RS-485
= A UART 1 nonygynneKCcHbIN
= 1..3
=
o
=
MpremonepenaTyuk
= (I RS-485
S —v|] nonHogynnekcHbIA
>
=S¢ 1
S
)
jus)
~
%
& LA TMNocago4Hoe mecTo
E —v] ana XMC moayns
.
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1.3 Onucanue paboTHI U3IETUS

Uznenue coorBerctByeT mpopmino SLT3-PAY-2F2U-14.2.3 cranmapra VITA 65
«OpenVPX». Ilogkmiouenne k wuHTepdeiicam PCI Express ocymiecTBiasieTcs dYepes
mynsTaiekcop HD3SS3412RUA. Bei6op mexay mmaamu PCI Express ocymecTsisiercs
¢ noMounpto nepexitouaresst SW1. Kommyrarop PEX8605 ocymiecTBisieT mogkIr0YeHne
Tpex HezaBUCHMBIX ycTpoiicTB K mmHe PCI Express. Mukpocxema PEX8311 peanusyer

¢ynkmnn mocta PCI Express - tokanbpHas muHa.

Kontpomnep PCI Express UART BomonHen na 6a3e mukpocxembl XR17V358
¢bupmbr EXAR. JlanHas MuHKpocxXxeMa COACPKUT BOCEMb He3aBUCHMBIX 16550
coBmectuMbIXx UART. U3nenue conepxut ciueayromue npueMonepe1aTyuku:

UARTI1, UART2, UART3, UART4: npuemonepenatuuk RS-232 ADM3101E;

UARTS5, UART 6, UART7: npuemonepenatunk RS-485 ADM3078E;

UARTS: npuemonepenaruuk RS-485 ADM3077E.

N3penue copepXUT MNOCAaAOYHOE MECTO I MOJYJIEH, BBINOJIHEHHBIX B

= cootBeTcTBUU cO ctangaptamMu «VITA 42.0 XMC», «ANSI/VITA 42.3-2006 XMC PCI
<
; Express Protocol Layer Standard» u «ANSI/VITA 20-2001 Conduction Cooled PMC».
5
=
[TJINC conmepkuT Tpu OCHOBHBIX OJIOKA:
\é — Oiuok B_429 nocnenosarensubix kanainoB ARINC 429;
=
2 — 0Ousiok paszoBeix komana B_DD64_DIO;
o
= — 6ok Taiimepa B_DD64_TMR.
%' Bbaok B_429 nocaenoBareabHbIx kaHajioB ARINC 429
m
; [IporpamMmmuas u anmapatHas mojenb Onoka B_429 moBTopsier Moaenb MOIYs
s
g PCI429-3 npousoactBa AO «IaKyc» 32 UCKIIIOUEHHEM TOTO, 4TO B Oj0ke B429 pazoBbie
koman bl PCI429-3 3amenenbl Ha pa3oBbie kKoMaHa 6s1oka B_DD64-DIO.
g
=
=
=
5
=
.
1E
< % JIncr
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Bbaok pazossix komana B_DD64_DIO

[Tporpammuas monens 610ka B_DD64_DIO mpencraBnsier co0oil COKpanieHHYO

Bepcuro mporpammHoi moaenu moayinsi DD64-PCI (mpouwsonctBa AO «Dnkyc»). B

HEeNAX 00ecredeHns MPOrpaMMHON COBMECTUMOCTH BCE PETUCTPHI KOCBEHHOW aJipecannu

uMeroT Te ke anapeca (Peructpel npsimoit aapecanuu RA_DD, RD_DD, RI_DD, RI_TMR

cmelensl Ha +0x10).

Baok Traiimepa B_DD64_TMR

[Tporpammuas mozaens 61oka B_DD64_TMR skBuBaneHTHa MPOTPpaMMHOM MOJIETH

taitmepa moxyis DD64-PCI (mpomsBoactBa AO «Dnkyc»). B menmsx obecrneueHus

POrpaMMHON COBMECTHUMOCTH BCE PETUCTPHI KOCBEHHOH ajipecaliii UMEIOT Te Ke ajpeca

(Peructpsl npsimoit agpecariuu RA_DD, RD_DD, RI_DD, RI_TMR cwMmeniens! Ha +0x10).

Crpykrypnas cxema [TJIMC uznenus uzodpaxkeHa Ha pUCYHKe 3.

a Jo8Ex. M8

EbIX.

Kackaapl

BbIX.IBX. KaHanoe

HaHaNoe
ARINC 429

<

H

<

i PervcTpel

=

= obuwero

g Ha3sHaueHus
= Pezucmpbr.

PROG RESET
= e RIJRIN 1
E
= TIMER KoHTponnep
% Peaucmpei: DI/ DO
) [ TMR_CMP_] R
= BT W e —
~ :
[ roi ] |_RiF Bbix.PK / Bx.PK

% = g 10 16 EbIX.
- i

E' ;

<

[0}
o PCI/PCle

B

= PCIPCle Bus

=

5
= Pucynok 3 - Ctpykrypnas cxema [TJIMC uznenus

5
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1.3.1 Onucaunune 6noka B_429

1.3.1.1 Peructponas moaens 610ka [1K no ARINC 429

Hoctyn x peructpam u O3Y Onoka ocyuiecTBisieTcst yepe3 16-pa3psiiHbie MOPThHI

BBOa-BeIBOIa iHBI PCI/PCle, B Tabnuime 6 mpuseaeHsl GopMarhl JaHHBIX U CMEIICHUE

aIpecoB PETUCTPOB MOJYJISL.

3

IL
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Tabmuma 6 - 16-pa3psanbie peructpel-mopThl muHbl PCI 6510Ka

Per. (| Amp [ 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 Pexxum noctyna
RA +0 X Anpec O3V A(14..0) ¢ uakpementom npu 3[1/4T RD 311 (x - 6e3pa3IyHo)

0 4T
RD +2 Jaunsie O3V (15..00) 3I/4T c uakpm. RA
RM +4 0 0 0 o 0 0 0 0 S | X T E M R |30
RID +4 0 1 0 1 Kanasos SI Kananos SO 0 YT, nporpamm. RESET
RGS +6 IpepsiBanust INT SO(S,..1) IpepsiBanust INT SI(8,..1) YT c obuynenuem RGS

X 311 ¢ 06n. 6mokup.JRQ

RGF| +A [FQ[ 0 [ 0o [FS| o0 0 o0 o | 0 | 0 0 0 o0 YT c o6uyn. FQ,F(4,..1)

I'ne: RA, RD - peructpsl aapeca u maaasix O3Y 6510ka, TOCTYIHBI M0 3anvcy 1 areHnto ot PCI;
RM - peructp pexxnma paboThl 610Ka, JocTyneH 1o 3anucu ot PCI;
RID - peructp nporpammuoro copoca u uiaeHTHPUKaTOpa OJI0Ka, TocTymeH o yrenuto ot PCI;
RGS - peructp npepriBanuii kananos 1K 611oka, noctymeH no 3amucu u arenuio ot PCI;
RGF - peructp ¢dnaros npepsiBannii kananos [1K u PK 6moka, moctynen mo arenuto ot PCI;

Peructp pexxumos RM (3I1)

Peructp pexxuma RM npegnaznayen s 3ajaHusi oOIIMX PEKUMOB paboThl OJ10Ka U
BKITIOYAET:

e RM(0)=R=1, pexxum Hactpoiika: 31 B 3o0ny BUF O3V pa3pemena, npuem-
Bbi1ava [1IK 3anpemien,

=0, pexum Pabora: 311 B 3ony BUF O3V 3anpemena, npuem-

Bbijlaua [IK paspemen.

e RM(1)=M=0(1), macka ¢mnara npepsiBanusi FS - ¢opmupoBanue ¢mara FS

pa3pelieHo (3anpeiieHo);

<
E( e RM(2)=E=0(1), curnan 3amper Bbixoga - Bbixoasl IIK SO akTuBHBI (Ha
% Bbixosax IIK SO aktuBHas naysa);
= e RM(3)=T=0(1), curaan Tect — xanaius! [IK SI nogxiodens! kK JHHAA (KaHAJIBI
5 S1(8-1) mogkmrouensr k SO(8-1);
éﬁ e RM(7)=S=0(1), curnan SI32- npu npueme IIK B O3V B 32-i1 pa3psia nanusix [1K
é“ 3anuceiBaeTces 0 (1);
% [Ipumeuanue — Curnansl R, E,M  ycranaBnuBatorcs  curHanoM  RESET,
E YCTAHABIIMBAIOTCS M CHUMAIOTCS IPOrPAMMHO.
3
2 PerucTp nporpammuoro copoca n uaenrugukaropa RID (UT)
% [Tpu urenun peructpa B PCI nepenaercst kon unentuduxaropa 0jg0ka U anmapaTHo
;-( bopmMupyeTcs CHUTHAI TPOTPaMMHOTO cOpoca OJIoKa, MPH ATOM YCTaHABIUBAIOTCS OUTHI
= peructpa RM(2-0), oOmymnstorcs peructpel RGS, RGF u cHumaercs O6iokupoBka
- dhopmuposanus IRQ.
2| Juct
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e RID() conepxut koa naentudpuxaropa (ID) 6roxka, rae:

RID(15-12) - xox ID Onoka; RID(11-8)/(7-4) - xox xommdectBa kaHaimoB SI/SO;
RID(3-0) - xox Bepcun O0Ka.

Kontpomtep VPX429 wMoxeT ObITh M3TOTOBJICH B CIEAYIOIUX MOAU(PUKAIUIX TI0

konnuecTBy kaHaioB ARINC-429:

VPX429-88 - BoceMb BXOIHBIX, BOCEMb BBIXOHBIX KaHaoB 1K, koa ID=5880h;

VPX429-84 - Bocemb BX0IHBIX, YeTbIpe BIXOAHBIX kKaHanoB [1K, kox ID=5840h;

VPX429-44 - yeTbipe BXOHBIX, YeThipe BbIx0AHbIX KaHaloB [1K, koxg ID=5440h;

VPX429-42 - yeTbipe BXOIHBIX, 1Ba BeIX0AHBIX KaHaoB [1K, ko ID=5420h.
[Tpumeuyanne — B Mmomndukanmsax uckmogarorcst crapmme xkaHanbsl [1K, a ux 30HBI

namsatd B O3Y ocrarorcs cBOOOIHBIMU.

Peructp npepsiBannii kanaaos [IK RGS (3I1/YT)

Peructp mnpepoiBanuii RGS mnpu ureHuu mnepemaer KoOJ CUTHAJIOB MpepbIBaHUMN
kananoB IIK, chopmMupoBanHBIX OJIOKOM, IpU HEHYJEBOM KOJE B PErHCTPE W MPHU CHATOU
macke npepbiBanus (RM(1)=M=0), 6ok yctanaBiuBaeT ¢ar npepbiBanus FS, xoTopsiii

BbI3bIBaeT (opmupoBanue 3ampoca npepeiBanug IRQ PCI u moxer ObITh mpounTan B

% peructpe RGF 61noxa.

;-[ Peructp RGS u ¢uar FS oOnynstorcs nmocine urenus peructpa RGS, mo curnamy
= RESET PCI, npu uyrennn peructpa RID u npu ycranoBke Outa RM(0)=R=1, 3anmce
. npousBosibHOTO Kofa B peructp RGS cuHumaer GnokupoBky npepbiBanusi IRQ 06roka,
=

‘% KOTOpasi yCTaHaBIMBAETCs MPH KakaoM popmupoBanuu curHana IRQ.

%

E Peructp agpeca, nannbix O3Y 6g0kxa RA, RD (3I1/YT)

2 Peructper RA,RD o6ecneunBator goctyn k O3Y Onoka. Ilpu obOpamenun k
M

= peructpy RD no 3anucu nnm urenuto, koa RD 3anuceiBaercs B stueiiky O3V, ninu B RD
=

c% BO3BpallaloTcs AaHHble yTeHus stueriku O3Y mo azapecy, xpansmemycs B peructpe RA.

[Tocne o6pamenust k RD xox aapeca peructpa RA nnkpemenTupyercs.

5

< Peructp ¢aaros npepoiBannii kanajaos IIK RF (UT)

=

E e RGF(15)=FQ, ¢mnar ycranaBiamBaercsa OiokoM mpu (OPMUPOBAHUH 3arpoca

npepbiBanusi IRQ PCI o ycranoBke nro6oro u3z ¢uaros FS peructpa, copaceiBaeTcst npu

é{ - yreHuu peructpa u no curtaiam RESET 0noxka;

%' % Jluct
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e RGF(12)=FS - ¢nar ycranaBnuBaeTcsi Mpu HEHyJIeBOM Koje B peructpe RGS
6moka npu cuaToit macke npepeiBanusg (RM(1)=M=0), cOpacbiBaeTCs Ipu YTEHUH PETUCTPA

RGS, no curnanam RESET 61noxka u npu ycranoske 6uta RM(0)=R=1.

1.3.1.2 Pacnipenenenue aapecHoro npoctpanctBa O3Y 6Gioka

VYnpasnenue paboroil kananos 1K Omoka ocymiectisiercst uepes O3V, goctyn K
KoTopoMy co ctoponbl muHbl PCI obecnieunBaercst uepes peructpbl RA u RD, dhopmats
aapeca O3Y npuBeneHsl B Ta0auIe 7.

Tabmuma 7 - dopmarer agpeca O3V  A(14..0) npu npueme u Bbigade [IK
(32K 16-pa3psiaHbIX CIIOB)

Pr/3ona |14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 Ipumeyanus

TIK SI 1 [NB DTB(12..09) | Cuetunk CnoB CC(7-0)=RS(7..0) 1/0 | mpu nmpueme o CC (RS(9)=1)
DTB(12-01) mipu ipueme o AIT (RS(9)=0)

MK SO NB -Howmep banka I1K SI/SO

TB SI 0|1 (NC|O NK SI Anpec ITapamerpa (AII) SI=TIK(1-8) | NK -xox HOMepa kanana SI/SO

TB SO 1 NK SO Cuetauk CnoB (CC) SO(7-0)=RS(7..0) | NC -Homep Crpanunsr TB

=]
<
p—

USER Anpec = (1000..1FFF)h - RAM 3ons! [Tonp3oBaremns 3I1/9T

BUFRB| 0 0 o0 0 0 o0 0|1 AB 0 o1 NK SI/SO Per. Bygep IIK Kananos ITK

RC Per. 3aganus xkananos [1K

0
BUF RS 0 Pr. Cocrt./Pexxnma Kananos ITK
BUF RF 0 Per. YactoTs! IIK kananoB

=]

1
0
0

S O

I'ne:

IIK SI/SO (A=4000..7FFFh) - 30na nannbix IIK Bxonusix SI u Beixonueix SO kananos IK;

TBO SI (A=2000..27FFh) - 3ona NC=0 Ta0nuir JaHHBIX POTPAMMHOT0 PaCIMCaHUs BXOIHBIX KaHainoB [1K;
TB1 SI (A=3000..37FFh) - 3ona NC=1 Ta0nuir JaHHBIX MPOTPAMMHOT'0 PacIMCaHus BXOIHBIX KaHanoB [1K;
TB0 SO (A=2800..2FFFh) - 3052 NC=0 Tabmu11 JaHHBIX TPOTPAMMHOTO pacIMCaHMUs BBIXOMHBIX KaHaioB I1K;
TB1 SO (A=3800..3FFFh) - 3052 NC=1 Tabmu11 JaHHBIX TPOTPaMMHOTO pacIMCaHMUs BBIXOMHBIX KaHaioB I1K;
USER (A=1000..1FFFh) - 3052 moib30BaTes, cBOOOIHAS IS 3aMUCH-YTCHUSI OTICPATUBHBIX TaHHBIX;

BUF (A=000.xxxx.xx0x.xxxx) - 30Ha 0y¢epHubix peructpoB (RF,RS,RB) kananos npuema u Boinauu [1K;
RC(F..0) - ADRESS RC=002Fh..0020h - 30Ha peructpoB 3aganus kaHainoB NK() npuema u Boinaun [1K;
RS(F..0) - ADRESS RS=001Fh..0010h - 3012 peructpos cocrossnus kanaios NK() npuema n Boiaun [1K;
RF(F..0) - ADRESS RF=000Fh..0000h - 30Ha peructpos 9actoThl kananoB NK() npuema u Beigaun [1K;
NK SI, NK SO - tpéx pazpsnsiii ko Ne kanana [1K: kanamser SI(8..1), SO(8..1) NK(2..0) = (7..0);

NK SI/SO- getsipex paspsanbiit kox Ne kanana [TK NK(3..0)=: kanamsr SI(8..1) = (7..0), SO(8..1) = (F..8)h.

Buumanue! 3ona BUF O3V (RF,RS,RB) B pexume Padora (RM(0)=R=0)

anmnapartHo 3amumineHa ot 3anucu no PCIL.

JIuct
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3ona pannbix IIK O3Y Bbuaoka IIK SI/SO

30Ha JaHHBIX MpeAHA3HAUYEeHA JJIsi XPAHEHUS MPUHATHIX M BbIJIaBAEMbIX JAHHBIX
[IK. B O3V 3amnuceiBaeTcsi U XpaHUTCS TOJBKO KOJ NepBbiX 31 paspsja cioBa JaHHBIX
MK (31-1), 32-i1 pazpsa [IK (OUT KOHTPOJIS YETHOCTH) MPOBEPSETCS MPHU MPUEME H
dbopmupyetcst ipu Bbiaue ammapatHo, koa [1IK comepkuTcs B AByX CMEXKHBIX sSYeiKax
O3V, dhopmar nanHbIX U aapeca ciosa [1K nmpusenen B Tabmuie 8.

Tabnuma 8 - ®opmat ganubix u agpeca O3V cnosa [1K npu npueme-Boigave [1K.

D(15..0) O3y 15 | 14...08 | 07 06 05 04 03 02 01 00 | Aapec O3YA(0)
Paspsiipl naHHBIX 16 15...09 | 01 02 03 04 05 06 07 08 0
TIK(31..1) SI/SO S 31...25 | 24 23 22 21 20 19 18 17 1

Ine:

JAIMK(31..1), kox mepsbix 31 pa3psna manseix 1K mpuema (Bbiaun);

pu mpueme [1K B 6ut S 610K 3amuchiBaeT KoJ peructpa pexkuma RM(7)=S132;

pu BeiAaue [1K, 6ut S=1 3anuceiBaeTcs mMoab30BaTesieM, eciu qaHHoe ciioBo [1K HeoOXoauMo BbIAAThH B KaHAJ,
S=0 - ecit coBO HEOOXOTUMO MPOMYCTUTD, IIPH TOM B KaHalle OPMUPYETCS aKTUBHAS may3a mmrenbHocThio 40T.

3ona nanHbx [1K s Beex xananos 1K oOmias u pasneneHa Ha aBa banka naHHBIX
(NB=0 u NB=1), xon Homepa banka coorBerctByeT 13 pa3zpsny agpeca O3Y u s
kaxgoro kanana [IK He3aBucumo 3amaetcsi B peructpax ynpasienus RC, RS(13)
naHHoro kaHana. @usnueckuit agpec [IK O3V SI/SO A(14..0) npu npueme u Bbaaue 11K
dhopmupyeTcst 6JJ0KOM B COOTBETCTBHHM C TabIUIICH 7:

— npu npueme IIK mo agpecy mapamerpa (AIl), agpec O3Y A(12-1)
dbopmupyetcs u3 kona aanHbeix DTB(12-1), cunrannoro u3z O3V no agpecy TB SI s
nanHoro aapeca napametrpa AIl npunstoro cinosa [IK u Homepa xanana SI;

— npu npueme IIK no cuéruuxy ciaoB (CC), anpec O3Y A(12-9) bopmupyercs
anajornyHo, a azapec O3Y A(8-1) pasen Ttekymemy kony cuetunka cioB CC,
xpansiiemycst B peructpe RS(7-0) nannoro kanana SI;

— npu Bbiaaue IIK, agpec O3V A(12-1) dopmupyercss W3 Koja JTaHHBIX
DTB(12-1), cuuranHoro u3 O3Y mo ampecy TB SO nns ganHOrO TEKyIero koja

cuetunka cioB CC, xpansmemycs B peructpe RS(7-0) nannoro kanana SO.

3ona Tadumu nanHbix TB nporpamMHoro pacnucanus kanajaos SI/SO

3ona TB Tabnui nporpaMMHOT0 pacnucaHus oOecreurnBaeT 3aJaHue JUisi KasKJoro
cioBa IIK kaxmoro xaHama MeTOK ympaBieHus u ¢usumdeckoro aapeca O3Y A(12-1)
3oHbI gaHHbIX IIK nipu npueme u Boimaue [1IK. Agpec O3V TB npu npueme u Boigaue 11K

dbopmupyetcst 0JIOKOM B COOTBETCTBHH C TaOJIHIICH 7:

JIuct
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— nupu npueme IIK, aapec O3Y TB A(7-0) paBeH KoAy NPUHATHIX JTaHHBIX
MK(1-8) =AIl(7-0), npunsitoro ciosa [IK nannoro kanama SI (Beca paspsnos: ITK(1),
AII(7) - crapmue, [1IK(8), AII(0) - maagmue);

— upu Bbigayve IIK, anpec O3V TB A(7-0) paBen Tekyiemy koay Cuerunka

BbIIaHHbIX CiioB CC(7-0), xpausiemycs B peructpe RS(7-0) nannoro kanamna SO.

O6bem Tabmunpl TB kaxaoro kanana - 256 ¢JioB, 4TO COOTBETCTBYET Pa3psIHOCTU
Anpeca [Tapametpa [IK ST u Cueruuka CaoB [IK SO. 3ona tabmun TB unauBuayansHa
st kaxxaoro kanana [1K u pasnenena Ha ase Ctpanuubl (NC=0 u NC=1), kon Homepa
Crpanuubl cootBeTcTBYeT 12 paspsay aapeca O3Y u s kaxgoro kanana [IK
HE3aBUCHUMO 3aj1aeTcs B oute peructpa ynpasieHus RC,RS(12) nannoro kanaina.

dopmar nanHbIX Tabauibl ynpasiaerus (DTB) npusenen B Tabmuie 9.

Tabmumna 9 - @opmar Jlaraerx O3Y tabmuier ynpasineHnus (DTB) BXOAHBIX U BBIXOIHBIX

kanaiaos SI, SO

DTB |15 (14 | 13| 12 11 10 09 08...01 00 Pexum MK IIpumeuyanus.
SI (M| E | x A O3V IIK A O3V IIK A(8-1) | KM | mpuem mo AIl npu E=1 mer 3I1 1K B O3Y
A(12-09) 0e3pa3ImIHO npueM 1o Cu.Ci. | mpu E=0 ectp 311 1K B O3Y
SO E | El Anpec O3V ITIK A(12-01) ynp. Beiada [1K | Bermaga [TK/dopm. mayser 40T

I'ne:
e DTB(15)=M=1, npu RC(15)=0 nannoro kanama ¢opmupyer O6ut IIpep. B COOTBETCTBYIOIIEM paspsjc pPEerucTpa

<

5 RGS;

N 9

;( e DTB(14)=E=0(1) SI -mpu mpueme ecth 3amuch [IK B O3V u unkpement CC (HeT mHKpemeHTa u 3anucu [IK B

. 03VY);

=

g e DTB(14,13)=E,E1 SO - npu Beigaue [1K ymnpasienue npormyckoM win popmupoBanuem ciosa [1K:
= - BbI1ava ciosa [1K npu DTB(14,13)=00, mpu DTB(13)=1, eciu RC(14) = DTB(14);

- ¢popmupoBanue naysst 40T mpu DTB(14,13)=10, npu DTB(13)=1, ecitu RC(14) # DTB(14);

- ¢ KM-=1 - npu nukanveckoii Boigaue I1K o6nynser kox Cu. CioB peructpa RS(7-0) kanana SO,
S - B OCTAJIBHBIX pexxuMax ooHysier out RS(8)=ES, npekpamas npuem-sornauy [1K o nannomy kaHaiy.

=
%

2
= Peructpsl ynpasienus (RF,RC,RS,RB) kananoB npuema-soigaun IIK
%

N B nmannoit 30He O3Y pacnonokeHbl pErucTpbl YyOpaBICHUS BXOJAHBIMU U
jas)

: BbIXOAHbIMUA KaHanamu [IK, kaxnomy kanany [IK mnpunmcasnsl: peructp HacTpOMKH
<
o yactoTsl [IK - RF, peructp 3ananus - RC, peructp cocrosiuusi/pexkuma - RS, u aBe napbl

Oydepubix peructpos nanasx [1K - RB.
<
=
= Peructper RF,RS,RB pacnonaratorcss B 30He BUF O3V, B pexume Paborta
=
= (RM(0)=R=0) sta obmacts mamstu s muHbsl PCI gocTynHa TOJBKO MO YTEHHUIO, B
)
s pexume Hacrtpoiika (RM(0)=R=1) - no 3anucu n yrennio.
= Peructp Hactpoiiku Yactotsl (RF) u 6ydeprbie peructpsl nanabix (RB) kananos K.
1E
2 % Juct
gl =
£ [ ®KI1.468351.075P3
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Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

Peructp RF npennasnauen jmsi yctaHOBKM B pexume Hactporika Kojia 4acTOTHI
(F1,FO) npuema (Beinaun) 11K u yctanoBku pexxuma kontposst (P) mpu npueme I1K (nnm
dhopmupoBanus - npu Beigaue [1K) 6ura werHoctn (32-it 6ut cnosa 1K) nannoro kanana.
®dopmat nannbix peructpoB RF npencrasnen B Tadbauuel0.

Tabmuma 10 - ®opmaT JaHHBIX PETHUCTPOB HACTPONKH YacTOThI KaHaioB [1K

Peructp 15.3 2 1 0 Oomen o PCI Koa F1,F0 1X 01 00
RF SI/SO 0 P F1 FO | 3I/YT npu R=1 Yacrora SI, kI'n 100 | 48 +/-25% 12..14,5
RF SI/ SO X P F1 FO | YT npu R=0 Yacrora SO, k' 100 50 12.5

IIpu P=0, 17151 BXOAHBIX KaHAIOB- KOHTPOJIb HEYeTHOCTH, JUIS BBIXOHBIX KaHAJIOB- JOMOJHeHHe 10 HedeTHocTH [TK.
P=1, 111 BXOOHBIX KaHAJIOB - 0JI0KMPOBKA KOHTPOJIS, JUTS BHIXOJHBIX KaHAJIOB - JOMOJIHeHHe 10 YeTHocTH [1K.
Peructpei RB npennaznauens! ans mpuema-Bbigaun Tekymero koma IIK kananoB IIK, B pexume
Hacrpoiika 1omKHBI 0OHYIIATBCS MOJb30BaTeneM, B pexnme Padora peructpsl RF, RB noctynHbl moss3oBaTeinio

TOJIBKO IT10 YTCHHIO.

Peructpbl 3aganust (RC) u cocrosinusi/pesxknma (RS) BXOAHBIX, BBIXOJHBIX

kanajoB I[IK

Jlns kaxnoro kanana [IK B O3V 3akpernnensl unausuayainsusie peructpsl RC,
RS, dopmarbl gaHHBIX KOJOB HACTPOWKH M COCTOSIHUSI PETUCTPOB JUJISI BXOJHBIX U
BbIXOAHBIX KaHanoB [1K npuBenens! B Tabmure 11.
Tabmuma 11 - ®opmart ganubIXx peructpoB ynpasieHus RC,RS Bxoaubix (SI), BBIXOAHBIX

(SO) kananos I1K

Permcrp | 15 14 13 12 |11 | 10 09 08 07...00 Pexxum PCI | Pexxum ITK
RC SI M x NB NC| x | ZC AC EC HauvanbHslil kox 3II/49T YCTaHOBKA
RC SO M E NB NC ZC CC EC Cuertunka Cnos [1IK CC(7-0) 3a7[aHus
RS SI/SO 0 311 nmpu R=1 | Hactpoiika RF
RS SI x x NBNC| 0 | 0 AS ES | Texymmuii (ucioaantensusiid) kox | YT npu R=0 | mpuem I1K
RS SO 0 CS ES Cuetunka Cnos [TK CC(7-0) Brigaua I[TK

I'ne:

e RC(15)=M=1(0) - 3amper (paspemenue) Qopmup. IIpep. INT nanHoro kanama B peructpe RGS mo merke
DTB(15).

RC(14) SO=E - ynpasuaenne pe:xkumom Bbigaun IIK mo merkam DTB(14,13) mo nannomy kanaxy SO IIK.
RC,RS(13) =NB - kox Homepa banka nannsix [IK nannoro kanana ITK, coorBercrByet agpecy O3Y A(13).
RC,RS(12) =NC - kox Homepa Ctpannusl ganubix DTB nannoro kanana ITK, coorBercTByeT agpecy O3Y
A(12).

RC(10) =ZC=1 - ¢aar ycTaHOBKHM 3aJaHusI CMeHbI pe:xxuMa npuema (Bbigaun) IK nmo tanHomy kanasy.
RC,RS(9) SI =AC,AS=0(1) - pe:xum npuema IIK no Axp. ITapamerpa (no Cu. CioB) no nanHomy kanaiay SI.
RC,RS(9) SO=CC,CS=0(1) - nuxanyecknii (oqHokpaTHblii) pe:xkuM Boiiaun IK mo nannomy kanauay SO.
RC,RS(8) =EC,ES=0(1) - 3ampert (pa3peunienue) pe;kuma npuema-sbiaaun IIK nmo 1anHomy kanasy.

1.3.1.3 PaGora Gi0xa

Urenue peructpa RID(+4) maentuduxatopa Onoka BbI3bIBaeT cOpoc Oioka B

Ha4aJIbHOC COCTOAHHC.

JIuct
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O6men pannbiMu ¢ muHOW PCI u ympaBnenue pexumamu paboThl OlioKa
OCYIIECTBIIIETCSI Y€pe3 PErucTphl-opThl OJioka. baza anpecoB moOpTOB MOJIb30BATENS
O6moka B aapecHoMm mpoctpaHcTBe mnopToB wmuHbl PCI u Homep mnpepwiBanus IRQ
HazHavatorca BIOS mpu 3arpy3ke 9BM u He MOTYT nepeHa3Ha4yaThCsl MOJIb30BATEIEM B
ceaHce paboTsl. Ux mapameTpsl MOTYT ObITh IOJYY€HBI CTaHAAPTHRIMU cpeacTtBamu BIOS
win QyHkuusiMu nocrasisiemoro 110 6moxa.

B pexume Hactpoiika (RM(0)=R=1) 6ok He ocymecTBisier npuem-oiaauy I1K,
a nannblie peructpoB RC,RS,RF O3V He BocnpuHUMAIOTCS U HE MOAU(DUIIUPYIOTCS.

B pexume Padora (RM(0)=R=0) Onox ocymectBiser o0pabOTKy CHUTHAJIOB
l'otoBHoctn oT kananoB I[IK u oOecneunBaer pexkumsl npuema (Bbigauu) I[IK B
COOTBETCTBUU C IPOTPAMMHON MOJIENBIO OJI0Ka.

B pexume Tect (T=RM(3)=1) paGota BbixoaHbix kaHainoB [IK He meHsieTcs, a K
JIOTUYECKUM BX0JlaM BXOJHbIX kaHayoB [1K moakimoyaroTcss curHaibl COOTBETCTBYIOIIMX

JIOTUYECKHX BBIXOJIOB BRIXOHBIX KaHanoB [1K.

Hacrpoiika (ununuanu3zanus) kanajaos [IK na yacrory IIK

B pexume Hacrtpoiika (RM(0)=R=1) Bce aapecnoe mpoctpanctBo O3V 6joka

AOCTYIIHO II0 3allCH, TOJIBKO B 3TOM PCIKHUMC OCYHICCTBIIACTCSA HaCTpOﬁKa KaHaJIOB Ha

[a+]

=

<

= yacroty IIK u pexxum koHTpOJsi-gopMUpoBaHusi OUTa YeTHOCTH TpueMa-Bbigaun [1K.

=) o .

é[ Hactpoiika ocyiecTBisieTcss 3amuchi0 KOAa HACTPOWKM MO pazpsigam peructpo O3Y
RF(2-0) BxogHbix ¥ BBIXOMHBIX KaHaoB [IK, 1Mo ocTaibHBIM pa3psgam JOKEH OBITh

= 3anucad Kox «0».

|

= o o

< B pexume Hacrtpoiika MOXET BBINOJHITHCS MpeABapUTENIbHAS HACTPOMKa

g eructposB U 3anuch MaccuBoB HaHHBIX IIK 1 TB O3V kanainos I1K.

=

ol

= Hacrpoiika kanajoB IIK Ha pexxuMbl npueMa-BbI1a4u

m

jus)

; Hactpoiika kanama Ha pexxum mpuema-Bpiaaun [1IK Bxiarowaer ¢popmmpoBanue u

3

m 3alUCh JaHHBIX Tabmui mporpamMmHoro pacnucanus (DTB), 3amuce crapToBBIX

o BBIXOHBIX NaHHBIX [IK, m mocnemyromas HacTpoiika peructpa 3amganuss RC manHOTrO

=

& KaHaJia Ha BBIOPAHHBIA PEKUM PaOOTHI.

=

=

=

o

=

=

ol ©

=| —
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B pexxume Pabota, mis kaxaoro kanaia [1K 6ok ananusupyet ¢iar ycTaHOBKH
3apanus ZC=RC(10) peructpa RC, Bcerna 1ocTynHoM o 3amucu, ¥ MpU €ro yCTaHOBKE
nepenuckiBaeT coaepxkumoe peructpa RC B peructper RC,RS co cusatuem ¢uara
3apanus ZC. Ouepennas 3anuch kojaa HacTpoiiku B peructp RC ganHoro kanana JoinKHa
MIPOU3BOJIUTHCS TOJIBKO MpH CHATOM (hiare 3ananus (ZC=0) ot npeablayiei HaCTPONKH.

3anuch JaHHBIX B PErHCTPbI 3aJaHUSI MOXET OCYIIECTBIATHCS KaK B PEKUME
Padora, Tak u B pexume Hacrpoiika, npu 3ToM 00ecreunBaroTCs CIEAYIOIINE PEXUMBI
HacTpoiku npuema-Boiaaun [1K:

— RC(10..8) SI (3I1)=101(111) - pexum npuema IIK no Anpecy Ilapamerpa
(mo Cuetuuky CioB);

— RC(10..8) SO311)=101(111) - nuknuyeckuil (OJHOKPATHBIN) PEKUM BbIIAUN
[IK o naHHOMY KaHaiy;

— RC(10..8) (3II) = 1x0 - npexpaiienue npueMa-sbiaauun cinoB [1K no nannomy
KaHaiy,

— RC(10..8) (UT) = 1xx(0xx) - 3aganue He MPUHATO (3a/laHUE TPUHATO WU HET
3aJIaHus).

Jlanee, 10 YCTaHOBKM CJEIYIONIETO 3aJaHusi B KaHaie, pabora KaHaia

<
=
= ocymectBisercs ¢ peructpom RS, kpome 6utos RC(15,14)=M,E, koTOpblEe CYUTHIBAIOTCS
=
E'[ Ha HUCTNoiHEeHue u3 peructpa 3amanusi RC u Moryr mommdumnmpoBaTbcs B mpolecce
= npuema-sbigaun 1K 3anuceio peructpa RC 6e3 ycranoBku ¢inara 3aganus. Ko perucrpa
I RC(7-0), nepenucannsbiii B peructp RS(7-0) npu 3aganuu sBIseTcs KOJOM HAYaJIbHOTO
>
= coctossausi Cuertunka Cy10B npuemMa-BbIIaud JAHHOTO KaHaa.
2
e VYcranoBka pexxuma Padora (RM(0)=R=0) nomkHa mpou3BOAMTHCA TOJBKO MPH
=
= HaCTpOCHHBIX pexuMmax npueMa-sbraaun IIK, nmpu stom Beimaua IIK B kxaHanm Bcerna
E HayMHaeTcs ¢ mycroro ciosa (maysa 40T), 1ubo npu oOHYJIEHHOM COCTOSTHUU PErHCTPOB
§ ynpasiienusa RC, RS kananos I1K u nocnenyromieit Hactpoiikoii B pexxume Padora.
m

B pexume Padora peructpsl RF, RS, RB goctynHb! TOJIBKO 110 YTEHHIO, TIPU STOM
= B paspsanax peructpoB RF(15-3), RB wundopmanus npousBojibHa, a peructpel RS
=
= OTpaXXaroT CIEAYIOIINE COCTOSAHUS pexunma padotsl kaHanos [1K:
=
é[ — RS(10-8) SI (UT) =001(011) - Boimonusercsa pexum npuema 1K mo Aapecy

IMapametpa (1o Cuerunky Ci0B);

5
ol ©
B
S o Juct
gl =
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— RS(10-8) SO (UT)=001(011) - BbIMOTHSACTCS MUKJIUYECKUI (OTHOKPATHBII)
pexum Bbrgaum [1K;

— RS10-8) (UT)=0x0 - BpInoJHMICH [TPUEM WM OJJHOKPATHBIN PEKUM BbIJAUH
[1K, unu Het npuema-oiaaun 11K;

— RS(7-0) (UT)=Cu.Ca.(7-0) - Texyliee 3HAYCHUE KOJIMYECTBA MPHUHSTHIX,

BeLIaHHEIX ci10B [1K.

Pa6ora baoka B pe:xkume Bbiiauu [IK

[Ipu oGpaboTke ['OTOBHOCTH BBIXOAHOTO KaHaja, OJOK CUMTHIBACT KOJ JaHHBIX
peructpa RC, 3arem anammsupyet ¢uar 3aganmss ZC u 3alOMUHAET 3HA4YCHHE OWTOB
RC(15,14).

IIpn orcyrcrBum 3apanms (ZC=0), uuraercsa peructp RS u npu paspemienuu
Beiiaun (ES=RS(8)) 3anomunaercs 3nauenuss RS(13-0) momeir NB,NC,CS,ES,CC(7-0),
nanee mo anpecy chopmupoBanHomy u3 komoB NC,NK,CC(7-0) B coorBercTBHH C
tabymieii 2 yurtatorcs nanueie Tabmuiet DTB, conepkanue MeTku ynpaBieHus Beigade
u aapec O3V, rae coaepxutcs koA BbeixoaHoro cioBa [IK, koTopselii Hago BHIAATH MpU

nanHoM 3Hauenunu koxa Cu.Cua. IT1K.

g

s [To monyuennomy azapecy u koxy NB u3 3oHbl nanHbsix IIK cuuThiBaeTcs Koj

IS

E‘[ Jannbix IIK Bbimaud u mochulaeTcsl Ha BblAad4y B KaHaj, nociie yero kox Cu.

o

= CnoB.=RS(7-0) unkpementupyercs v faHHbie peructpa RS Bo3Bpamatores 8 O3Y.

= Canenyrouee cinoBo Belgaercs B kaHan 1K ananornuno. T.o. anpeca, 3annucaHHble B

O

= Ta0auIEe NPOrpaMMHOIO paclucaHus KaHana, ompeaenstorT aapeca cinoB IIK, koropsie

%

o MOCJIeIOBATENIbHO, B COOTBETCTBHH cO 3HaueHUsAMU Cuetuynka CioB peructpa RS kanana,

jus)

~

— OyIyT BBIIABaThHCS B KaHAJ BBIIAYH.

S

e butr KM=DTB(0)=1 B unkiu4eckoM pexume Bbigaun oOHyseT Cuetunk CioB

S

3 (RS(7-0)) xanama, a B oaHokpaTHOM pexume cOpaceiBaeT Out ES=RS(8), uro

[0}

M npexpamaer Bbmauy I[IK B ganHom kanane (koxg RS(10-8)=010 - BrimonHeHa

o omnokpatHas Beigada [1K). B mukaumdeckom pexume mocie cOpoca Cuerunmka Cros

[a~]

= peructpa RS kanana, Beraua [1K nponomxkaercs co 3nauenust Cu. Ciios=0.

=t

o

=

5
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[Tpu xoxe S=0 B 32-m paspsnae ganubix 1K (cM. Tabnuimy 3) Beigava cinosa 1K He
MPOU3BOANTCS, a GOPMHUpPYETCS aKkTHUBHAs may3a JumTenbHOCThi0 40T - mpomyck ciosa.
[Iponyck cnoBa BhIMOJHSETCS He3aBUCHMMO OT AaHHbIX [IK u, ecnu momydeHa meTka
DTB(14,13)=10, wiu, eciu npu DTB(13)=1, 3nauenne DTB(14) He paBHO 3HAYEHUIO
oura peructpa RC(14)=E.

Metku ynpasnenus Boigadein DTB(14,13) npu momudukanmum OuTa perucrpa
RC(14)=E, no3BoysitoT B mpoiecce MUKJIAMYECKOH BbIaud (GOPMUPOBATH BPEMEHHYIO
nuarpammy Beiaun cioB [IK. Monuduxamuu peructpa RC B mpouecce Boigaun 1K He
MOTYT BbI3BaTh «paspeiBa» koxa [IK Bergaum.

[Tpu Beimaue xona I1K ¢ metkoit ynpasnenus DTB(15)=M=1, ecnu 3HaueHne Outa
peructpa RC(15)=M=0, B cooTBeTcTBYyIomEeM paszpsne peructpa RGS dopmupyercs out
npepsiBanus INT nannoro kanana SO.

Ha pucynke 4 npuBeneHa BpeMeHHas iuarpamma pabotsl 6jo0ka npu Boigaue [1K.

T'ne:T - mepron yactoTs! 11K,

0T 4T 36T 40T 72T t1 - 3agepikka oO6paboTKH;
A - MOMEHT 3arpy3KH KoJa

- CC=(n- {CC= 1
| TTayza 4T |CHOBOHR, CC=(n 1)| TTayza 4T | Cnogo TIK; CC=(n) | t BEIXOTEOTO [1K:

CC=n Cu.Ciop CC=nt1 CC=n+2 B - MoMeHT uteHnEs O3V IIK,
An-ll t1<=80mkc |Bn An | tl Bntl Mozaudukanuy per. RS u

dbopmuporanms INT.

<

=

<

=¢ -

- Pucynok 4 - Bpemennas auarpamma pa0oTsl ajanrepa npu Beigaue 11K

=

5

= Padora bioka B pe:xxume npuema IK

. PaGota BxogHOTro KaHajda HauWHaeTcs ¢ npueMa B OydepHsie peructpbl RB kanana

O

2 npaBuiabHoro ciosa [IK (Hanmume 32-x Out, OWTa HEYETHOCTH W TAy3bl MOCJE CIIOBA

%

o [1K), nanee pabota 1o urenus peructpa RS BbInosHseTCs aHATOTMYHO PabOTe BHIXOIHOTO

et

= KaHaja, Ipu 3ToM 3anomuHarorcst Out peructpa RC(15)=M u 3HaueHus nosnei perucrpa

%

2 RS NB,NC,AS,ES,CC(7-0), 6utr AS ompexnenser pexum npuema [IK mo Anpecy

=

2 IMapamerpa wiu no Cueruuxky Caos [1K. 3aTteMm no anpecy chopmMupoBaHHOMY U3 KOJIOB

™

M NCNKLAII(7-0) B coorBeTcTBMM ¢ TaOimied 2 uyurarorcs aaHHble taomunsl DTB,

= coJieprkallue MeTKU ynpasienus u aapec O3Y mis npuema BxonHoro ciosa [1K.

[s]

= Hanee B pexume npuema no AlIl no nonydeHHomy anpecy u koxy NB

E{ dbopmupyetcs aapec O3Y aannbix [IK (cMm. Tabnuiy 2), Kyaa 3amyiChbIBalOTCS IPUHSATHIE
nansbie [1K.

5
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B pexume npuema no Cueruuxy Caos anpec [IK dopmupyercs uz kona NB, kona
DTAB(12-9) u kona Cueruuxka CiaoB peructpa RS(7-0) (cM. Tabnuiry 2).

O6pabotka metku M=DTB(15) B o000ux pexumax mpueMa BBITOJHICTCS
aHasiornyHo kaHaiam SO.

Nukpement Cueryuka CioB BbemosHsercs, Tonbko ecnu DTB(14)=E=0, npu
sToM B peructpe RS coxpansiercst Tekyuiee 3HaueHusi Cuerunka CioB, COOTBETCTBYIOIIIEE
KOJIM4eCTBY NpUHATHIX ciioB [1K.

[Tpu monyuennn metku DTB(14)=E=1 3anucs [1IK B O3Y u unkpement Cu. CjioB
SI ne mpoumsBomutcs, a mpu mnomydenun metkn DTB(0)=KM=1 cOpacsiBaercs Out
peructpa RS(8) =ES, uto mpexkpamaer npuem I[IK no nannomy xanany (kox RS(10-
8)=0x0).

[Ipn 3anucu mnpunsaroro IIK B O3Y nans Bcex KaHaioB, B paspsj JaHHBIX,
cootBetcTBYytomMi IIK(32)=S, 3anucriBaeTcs 3HaueHune koaa peructpa RM(7)=S.

Ha pucynke 5 npuBenena BpeMeHHas AuarpaMma padotsl 6i1oka npu npueme [1K.

0T 32T 36T 68T 72T
| Cnoeo IIK; CC=(n) I ITay3za 4T | Cnoeo IIK; CC=(n+1) l ITay3a 4T I t
CC=n-1 Cu.CroB CC=n CC=n+1
tl Bn-1 An| t1<=80mke | Bn An+l |

S
E[ T - mepuon pa6otsl I1; t1 - 3anepxka 06paboTKU; A - MOMEHT ipuema koja BxoaHoro I1K;
E,( B moment 3anucu [1K B O3V TIK, momudukanuu peructpa RS u popmuposanus INT
Pucynok 5 - Bpemennas auarpamma pa6otsl aganrtepa npu npueme 11K
g
g ®opmupoBaHue U 00padOTKA NMpepbIBaHUM 0J10Ka
;md [Tpu pabote 610K MOXKET GOPMUPOBATH A0 MIECTHAALATH CUTHAJIOB IpPEpHIBaAaHU,
2 o OJHOMY OT Kaxxaoro u3 kaHajos [IK, B cBOI ouepenb 3TH npephiBaHUS HOPMHUPYIOT
E onuH curnan 3ampoca npepoiBanusg IRQ PCI.
Eﬁ; ®naru npepeiBaanii oT kaHayoB [TIK INT SI(8,.1) u INT SO(8,.1) popmupyroTcs B
peructpe 610ka RGS npu npueme-srinaye ciosa [1K no nanHoMy kaHaiy, eciiu B KaHalle
% BoinoniHsieTcss ycinosue RC(15)=M=0 u DTB(15)=M=1. Bri3oB 3amnpoca mnpepbiBaHUs
Z IRQ no stum ¢uaram BO3MOXEH TOJBKO NPU CHITOW MAacKe MpepbIBaHUs pErucrpa
é[ RM(1)=M=0. IIpepsiBanus oT kaHayioB [IK GopMupyrTCcs 10 CIeAYIOMMUM YCIOBUSIM:
- — 10 BXOJAHBIM KaHajJaM - IpHU [puUeMe Mo 3aJaHHoMy kaHany cioBa [IK c
E[ = 3ananHbIM Ajnpecom Ilapamerpa;
< % Jluct
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— 10 BBIXOAHBIM KaHAJaM - IpU BblJaue M0 3aJaHHOMY KaHaiy ciosa IIK ¢
3aganHbiM HOMepoM CueTunka Cios [1K.

@naru npepsiBaHuil OoT BXoAHbIX KaHanoB IIK ¢opmupyrorcs npu nepesanucu
npunaTroro kona u3 Oydepa B O3V IIK, mo BpemeHH 3TO HPOUCXOIUT HE MO3/IHEE
untepBana 80 Mkc nocie okoHuyaHus nayssl 4T, cienyromieii 3a cioBom 1K, BeI3BaBIIUM
3TO MpepbIBaHUE.

®naru mpepsiBaHui OT BBIXOAHBIX KaHanoB IIK ¢opmupyrorcs mpu nepesanucu
BbIxoiHOro Koja n3 O3V IIK B BeIxo/HOM Oydep KaHana, YTO IO BpEMEHH COOTBETCTBYET
MOMEHTY HavaJia Bbiiauu npenapiayuiero ciiosa [IK mmroc nntepsan e 6onee 80 MKc.

I[Ipu RM(1)=M=0 u ne HyneBoM cocrosiuuu peructpa RGS 610k B perucrpe
RGF(12) dopmupyer ¢umar FS mnpepoiBanus ot kanamoB [IK Omoka, a B paspsmgax
peructpa RGF(11-8) ne3zaBucumo QopmupyroTcst ¢uiaru npepbiBaHuil oT BxogHbix PK
DIN(4-1).

[Tpu mr060m ycranosnenHoMm (iare FS B peructpe RGF, 610k hopmupyer curnan
3anpoca npepbiBanusg IRQ PCI ¢ ycranoBkoii B 6ute perucrpa RGF(15) ¢dnara FQ -
npusHaka, uro npepsiBanue IRQ PCI ycranoBineno O6moxkom VPX429. Dtor ¢mar

HEeOoOXOIMM JUIsl yKa3aHUs MporpamMMme B ciiydae paszjelieHus ofgHoro mpepbiBaHus IRQ

<
= o
s IBYMs aKTUBHBIMU ycTpoiictBamu Ha PCI.
=
= [Tocne ¢popmupoBanus curHana IRQ PCI 6mokom, mocnenyromiee GpopmMupoBanue
]
= curHania IRQ OGuokupyeTrcss OJOKOM 1O BBINOJHEHMs 3alMCH INPOU3BOJIBHOIO KOJa B
= peructp RGS(+6), npu »stom ¢marm npepsiBanuit  INT() RGS mpomomxkaror
O
= HaKaIUIMBAThCA.
%
g ®nar FQ peructpa RGF cuumatorcs nocne urenus peructpa RGF(+Ah), kotopoe
~
— 00513aTeNbHO J10JIKHO BBINOIHATHCA B 00pa00TUMKe IpepbIBaHus OJI0Ka.
2
e @nar FS u ¢mnarun INT() peructpa RGS kananos 1K oOnynstorcs mocne areHus
=
3 peructpa RGS, KoTOpoe MOXXET BBIMOIHATHCSA KaK B 00paboTUMKe MpephIBaHMiA, TaK U B
a2}
- OCHOBHOH IIporpamme.
o Ilepro BO3HMKHOBEHUsI YCJIOBHMM mIpepbiBaHUM 1o Jobomy u3 kaHanoB IIK He
Céi[
~ JIOJDKEH OBITh MEHee BpeMeHHM peakuuu u obpaborku npepsiBanus IRQ mpoueccopowm,
= .
5 MHa4e BO3MOKHBI IOTEPH NTPEPHIBAHU.
=
=
ol ©
= —
< % JIuct
gl =
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1.3.1.4 PekoMeHmamnuu nojib3oBaTessaM o padote ¢ 6;1okom B_429

PasnuuHbpie TEXHUUECKHE BO3MOKHOCTH OJIOKa ITOCJIE0BATEIbHBIX KaHaiioB B_429,
MpEeAyCMOTPEHHBIE pa3pabOTYMKaMH HE OYEBHJIHBI Ha TEPBBIM B3TJISA[A TOJb30BATENS U

TpeOYIOT JOMOIHUTEIbHBIX KOMMEHTAPUEB, KOTOPBIE IPUBEAECHBI B 3TOM pas3jielie.

IIporpammuoe Pacnucanue (TB) kananos IIK

— TO03BOJIsIeT TMOKO IUJIAaHMPOBATh aJpecHOE pasMmelieHue mapameTpoB B O3V
0J10Ka;

— azapecoBarh 0o0mUE MmapamMeTphl Bbigaun st N-KaHAJIOB WU ISl Pa3IMYHBIX
MPOTOKOJIOB BbIJIA4YM U3 OJHOTO UCTOUYHMKA (stueiiku O3VY);

— OpraHWU30BBIBATH MHOXKECTBO MOATOTOBJICHHBIX KaJIPOB OJHOKPATHOH BBIJAYU
(B cymmapHoM nipezene 256 cios I1K);

— OpraHW30BBIBaTH MHOXKECTBO KaJIpoB oJHOKpaTHOro mpuema mno Cu. CrnoB (B
cymmapHoM npenene 256 cinos [1K kanan);

— He MoauduIEpyeMble TapaMeTphbl BbIIaYU HE TPEOYIOT WX MEPe3anucu B

Oydep npu MOBTOPHOM BhIIAYE;

5 — TpU TpHEeMe OPTaHU30BBIBATH MPEPHIBAHUS B OJHOM KaHANIE MO Pa3IMYHBIM
[a~]
=
» Anpecam [lapamerpa.
=
5
= DTB(14,13) - Hannuue ynpasJieHusi npuema-sbiiauu cjios IIK no DTB
= [Tpu mpueme o Cu. C0B MO3BOJISIET OpPraHU30BBIBATh pekuMbl AHanu3aropa I[1K:
<
5 Tpacca [lapamerpa, «Cuto» u T.1I.
S
2 [Ipn uwmknamueckoil BbiAade Hamuuue 1ByxX paspsgor DTB(14,13), Bmecte ¢
~
2 yrnpaBieauneM 1o mnepekmodenuto Outa RC(14)=E, mno3Bonser 6e3 cmeHbl 3amaHus
2 OBICTPO BKJIIOYATh B KaJp BBIJAYM JOIMOJHUTEIbHBIE 3ape3epBUPOBAHHBIC B IYCTHIX
=
= cinoBax [lapameTpbl, a Tak K€ OPraHHU30BBIBATH PEKUM TICEBIO-OJHOKPATHOW BHIJIAYH,
[0}
M

KOrla B KaJpe BBIJIAYM TIPUCYTCTBYIOT TpPU THMNA CIIOB: HE MoIudUIUpyembie
o (DTB(14,13)=00), u momudunupyemeie (DTB(14,13)=01,11), koTOpHIC BBHAAIOTCA B
[a~]
= o
< kanan coorBerctBeHHO mpu RC(14)=E=0,1 u3 nByx pasusix obnacteit O3Y - obmactu
=
é[ BBIJIAYM M 001acTH MOAU(HUKAIINU, KOTOPbIE MEHSIFOTCS MPOTPAMMOM.

Takoli pexuM 3alIMINaeT BbIIAYY OT «pa3pbiBa» KOAa NMPU MOIUGHUKAIUU, HO
E'[ - TpeOyeT YABOEHHOTO KOJWYECTBA CJIOB MOAU(MUIIMPYEMBIX TAPAMETPOB B KaJpe BbIIauH.
= —
2 % Juct
=
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NB - nanuuue 2-x 6ygeposn I1K Ha kanan

[To3BossieT ObIcTpO B mpezaenax ogHoro pacnucanus (TB) B ofHOKpaTHOM pexumMe
WIA TpOu3BONIbHO mepeximouath NB s ¢ukcanmum kampa mpueMa WM Mepexona Ha
HOJrOTOBJIEHHBIM KaJp BblJAuu (B T.4. MEXaHU3M 3alllUThl OT «pa3pbiBa» koga IIK
(MIaamuid/cTapmmii) npuemMa Uiu Bblayu npu coBnageHuu ¢ ooMeHoMm no PCI nanHOro

napameTpa.

NC - nanunume 2-x 0ypepos TB na kanana IIK

[To3BosisieT UMETh U OBICTPO MEPEKITIOYATh Ha JIBA PA3JIMYHBIX MPOTOKOJIA MIpHUEeMa-
Bomaun [IK mns duxcamum kajgpa mpuemMa WM Tepexojia Ha TMOATOTOBICHHBIA Kajap
BbIJIaud (B T.4. MEXAHU3M 3aIlUTHI OT «pa3pbiBa» koAa [IK (Muanmmii./cTapimmil) npuema

WJIM BBIJIAYH MIPU COBMaieHnH ¢ oOMeHoM 110 [SA.

PeKOMeHI[aIII/II/I IO MOCTPOCHUIO MMPpOorpamMMm MnoJab30BaTeJIsl

[Ipu mnoctpoeHun mnporpaMMm HEOOXOAMMO B TMEPBYIO OYEpelb, HCXOIsi U3
cnenuduky 3a1a4, TPaBUIBLHO BRIOPATh PEKUM pabOTHI MO Kaxaomy U3 kaHanoB [1K, mis
BXOJHBIX KaHaOB - 3T0 npueM 1no All win Cu. CoB 1 HEOOXOIUMOCTb MPEPhIBAHUM, IS

BBIXOAHBIX - HUKIINYCCKAA NI OAHOKpATHAA, C IIPCPbIBAHUAMUN UJIH 663, BblJa4da I1K.

<

=

<

= o

= [Tpu Bbigaue IIK Hanbosnee yaoOHBIM SIBISETCS HUKIMYECKUN PEXUM BbIIauu 0€3

=

é[ IPEepbIBaHUHN C NOJKAYKON MOAM(PUIMPYEMBIX [TAPAMETPOB B TEMIIE 3a]1a4M U IOCTPOCHUE
HEOOXOAMMOTO IHKJIA KaJpa BhIJA4M BKIIOYCHHEM B Kaap MyCThIX cioB (may3 36T), npu

\é 3TOM «MEJUIEHHBIe» TapaMeTphl B Kaape BBIIAIOTCA OIUH pa3, a Oosee «ObICTpBIE» - /IBA

=~

<! wi OoJsiee pa3, 4TO JOCTUraeTCsl COCTaBJIEHHWEM coOTBeTcTBYyrolero pacnucanus (TB)

o

= BBIJIAYH.

= Aa

S ITpu Bcem ynoOcTBe palbOThHI, ATOT PEKUM HE HCKIIOYAECT CUTYALUU «pPa3pblBa»

o

2 KoJa BblAauu, korjga cMeHna napamerpa no PCI B O3V 6iioka coBnazier ¢ 3ampocoM 3TOro

=

§ napaMeTpa KaHajoM, IpU 3TOM B KaHaJl MOJKET I[onacThb IoJIoBUHa ciosa (16-pasp.)
cTaporo, nojosuHa HoBoro ot cioBa [IK (32 pa3psna), uto He Bceraa 10MyCTUMO.

<

§[ 3arpyska kanana cioBoMm IIK (nBa 16-pa3psaHbix cioBa) B 0JI0Ke 3aHUMAET BpeMs

=

= 1 MKc, Ipu 3TOM BO3MOKHA CHUTyalMsl momnajaaHus BHyTpb 3toro mukia 31 nmo PCI, u

=

]

= cutyarus, korga 311 mo PCI nByx 16-pa3p. cioB oaHoro mapamerpa OyIeT paszjierieHa
TUM LUKJIOM.

=

gl o

=| —

2 % Juct

gl =
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JUJ1s UCKITFOUEHUSI 3TOM CUTYaIlMM BO3MOKHBI CIIEYIOIIHNE TPOTPAMMHBIE PEIICHHUS:

— IIPOBEpPKa Ha H3MEHEHHE TOJIBKO B oxHOW mnosoBuHe cioBa IIK, 4ro He
npuBeAeT K pa3priBy koja I1K;

— orcaexuBanue 1o ureHnto Cu. ClIOB KaHaia Kakod MapamMeTp B JIaHHBIN
MOMEHT MOXET OBITh 3aIIPOIIICH KaHAIOM;

— cmena napametpa B O3V tpems 3anucsamu: 311 B crapuryto yacts kojaa «0», 311
mrnamueit, 311 crapueit yactu kona IIK, mpu sTom, B XyiieM (MalOBEpOSITHOM) CiIy4yae, B
KaHaJl B JAHHBI MOMEHT BBIJJACTCS ITYCTOE CIIOBO;

— OJHU U Te Xe MOoIu(pUIMpyEeMble MapaMeTphbl BbIAaBaTh U3 JBYX Pa3HbIX 30H
O3V paznuuaembix B TB-Bbigaun pazubivu kogamu DTB(14,13)=01(11) u agpecamu IIK,
U ynpaBidTh uX Bblgaued nepeHactpauBas O6ut RCQO(14) manHoro kanana (TiceBAO-
pasoBasi BeI1aya), Ipu 3ToM Moaudunupyercst Ta oosmacte O3V, U3 KOTOpol Npu JaHHON
Hactpoiike RCO BpiatoTcs mycThie ciioBa, nepenactpoiika 6uta RCO(14) 6e3 yctaHOBKU
¢dnara 3aganus (RCO(10)=1) MokeT MpOU3BOAUTECS Ha (OHE BhIIAYU B OO0 MOMEHT
BPEMEHU M HE IPUBOJMT K 0OPHIBY WK pa3peiBy koaa [1K;

— pabotaTb B OJHOKPAaTHOM pEXHME BbIJAaYd C 3apaHee MOATOTOBJIEHHBIM

kanpom naHHbIX 11K 6e3 Moaudukanum JaHHBIX.

[a+]
=
<
=
=
E[ OnHoOKpaTHBI peXuM BblAaun 0e3 MoaudUKaIMu TapaMeTpoB B IpoIiecce
=

BBIJIAYM TIOJTHOCTHIO MCKJIIOYACT CUTYaIlMI0 Pa3pbiBa KoJa, HO TpeOyeT (hopMHupoBaHUs
E Mepuojia Kajapa BbIJAYM NPOrpaMMOM M OTCJIC)KMBAHUS MOMEHTA OKOHYAHMUS KaJpa IO
>
= npepbiBanuio IRQ unu no casituro 6mra RSO(8) mnst mocnenyromeid Begaun 3alaHus U
<
E nepexoja Ha JPyTryro NOAroTOBJICHHYIO 30HY Bbigauu [1K.
2z B omHOokpatHOM pexxume Bbiaun ¢ momombto Pacnmcanuss DTB moxer ObITH
E CO3/1aHO MPOU3BOJIBHOE KOJIMYECTBO KAJIPOB BbIIAUU MPOU3BOJIBHON JJIMHBI (B CYMMapHOM
§ npezene 256 cios I1K), a npu Boeigave 3ananus B RCO 3anucsiBaeTcst HauanbHbIN Koj Cu.
[se)
as) o

Cnog IIK, cooTBeTcTBYyIOMMUI Havamy JAHHOTO Kaapa, KOHEI[ KaJpa ONpeaesseTcs OuTom
g DTB(0)=KM B TB (B UMKIMYECKON BbIJa4€ HayaJo KaJapa Bcerjga JIOJDKHO
=
= cootBeTcTBOBaTH kKo1y Cu. Crios=0).
5
o
=
=
ol ©
=| —
2 % Juct
al =
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Cnenyer orMeTuth, yTo mnpepbiBanue INT() npu Beigaye aJisi JTaHHOTO 3HAYEHMUS
Cu. CnoB (opmupyeTcsi 110 BpEMEHU B MOMEHT, KOTJ[a HadyallaCh BbIIada MPEIbIIYIIETO
cinosa IIK, HO ¢ 3TOro MOMEHTa MOXHO YyXe TepeHacTpauBaTh padboTy kanaia (3I1 RCO)
6e3 onacenus HapymuTh Beigauy [1K.

[Tpu npueme [1K B 3amauax mosb3oBatesnsi OCHOBHBIMU TPYAHOCTSMU OCTAaeTCs Ta
e mpobsieMa 3aiuThl OT «paspbiBax» koja [1K npu yrennn no PCI, a Tak e opranuzanus
¢aitnooro pexxuma npuema [1K (6e3aapecusiii 11K).

JIJis 3alUThl OT «pa3pbiBa» KOJa MOKHO MPEAJIOKUTh YEThIpEeX LUKIOBOe UTeHue:
YT RS, UT [Kwmi., YT IIKcr., YT RS u npoBepka Ha orcyrcTBue Momudukarmu Cu.
CnoB RS nocne urenus I1K, a tak sxe npocto noropHoe utenue [IK ¢ mocnenyronmm
CpPaBHEHHUEM.

Opranuzanus (aitioBoro nprueMa 3aBHCHUT OT MCIOJIb3YEMOTro MPOTOKOIa 0OMeHa,
HO BCerJa MnpejmnoiaraeT npueM 3aganHoro konuyectna ciioB [1K nmo kakomy To ycioButo.

brokx He Mmoxet copmupoBarts npepsiBanne IRQ no 3navennro koga Cu. Cnos 1K
SI, 4uTO BBI3BIBAET TPYAHOCTH MpPH OpraHU3alLMU MpueMa Qaiina, MO3ITOMY MNPOTOKOI
HY>KHO CTPOMTH TakK YTOOBI Mepearoias cucTemMa BblJaBaia OJHOKPATHBIN KaJp JAJIUHON

<256 cnos IIK ¢ npeaBapuTeIbHBIM YBEAOMIIEHHUEM.

<
= v o
g [Tpuem ¢aiina MoXeT compoBOXKIaTHC oaydeHrneM BxoaHoil PK (¢ mpepriBannem
=
g IRQ nnm 6e3) 1 nocnenyroIero NpueMa Kaapa n3BeCTHOM JJIMHBI B OUUILEHHYIO 001acTh
]
= IaMsATU C HACTPOIKOM kKaHana Ha npuem 1o Cu. Cios.
v Bo3moxeH mpoTokoi, Korja B KaHaie BbiaeneH crnenuduunbiii All, KoTOpBIii
O
Ef COIEepXUT MHpopMaluio o Qailne, nmosydyenue naHHoro ciosa [IK B agpecHoMm npueme
Z o
n (c mpepriBanueM INT wmm 6e3) o3mauaer, uro Oyaer mepeman ¢aitn u Tpebyercs
= HaCTpoliKka KaHaja Ha pexxuM npuema 1no Cu. CioB, B 3TOM ciiyyae TpeOyeTcs U3BECTHOE
%
o BpeMs Ha 00pabOTKy NpepbIBaHMs U HACTPOWKY KaHaa nepe nepenayeit kaapa [1K.
=
=
S B peructpe RS kanama SI coxpassercs Tekylee 3HA4€HHE KOJA IPHUHITOrO
<
a2}
o konuuectsa cios [IK.
<
=
[s]
=
=
=
=
]
=
=
ol ©
=| —
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1.3.2 Onucaunue 6soxkoB B_DD64 DIO u B_ DD64 TMR

1.3.2.1 Crpyktypa Onoka pa3oBbix komaHn B_DD64 DIO wu Taiimepa
B_DD64_TMR

O6men panaeiMu moxayns ¢ mmHOM PCI/PCle ocymectBisitoTes uepe3  16-
paspsiHble PETUCTPhI-MIOPTHI MOAYJIS, BXOSIINE B a[peCHOE MPOCTPAHCTBO MOPTOB IIMHBI
PCI. Jloctyn K BHYTPEHHUM pETHUCTpaM OpPraHM30BaH dYepe3 MPSMYI0 U KOCBEHHYIO
aapecanuio. B 30He npsMoii axpecari HaXoAsITCsl peTUCTPhI C OBICTPBIM IOCTYIIOM (O1HA
tpan3zakiusa no PCI) RI - peructp npepeiBanuii 1 TIMER - peructp taiimepa, a Takxe
pPErucTpbl AOCTYyIA K 30He KocBeHHOU aapecannu RA_DD - peructp agpeca u RD_DD -
peructp JnaHHbBIX. JlocTym K OCTaJbHBIM BHYTPEHHUM OJOKaM MPOMCXOAUT Yepe3
peructpsl RA_DD u RD_DD (nBe tpanzakuusi co ctoponsl PCI) . B 30He kocBeHHOI
aJipecaliuu HaXOJSTCS PErucTpbl HACTPOWMKHM TaliMepa, PErucTphbl OOIIEro HazHayeHUS,

perucTpsl ynpasiieHus: kananamu pa3zoBbix koman[ (PK) u peructper HAIT/ALIIL.

T =
CMmereHue ez;c:&:g:ron RA Peructpsl KocBeHHOH agpecanuu

+0h Reserved 00h

+2h Reserved
< +4h Reserved . Pezaucmpuol koumponnepa 6x/svix PK:
§ +16h RIn . RDOi, RDIi, OutDriveReg, IMASKI,
= +18h RI . RIFi, IOSETi, OUT_CFGi, Mi
E‘[ +1Ah TIMER_DD Pezucmpur obwjeco nasnavenus :
E T1Ch RA DD ) §ID, RS, PROG_RESET

. ecucmpsl maumepa

+1ED RD_DD TMRCMP, DIV_TMR_CLK
8 9Fh
>
=
%
é‘j Pucynok 6 - Anpeca o6pamienus k peructpam 61oxkoB B_DD64_DIO u B_DD64_TMR
%
o 1.3.2.2 Havaio paboTsl
=
s
3 [Tocne yctanoBku momyns u 3amycka 9BM, Ha stame pabGotsl mporpammbel BIOS
M

MPOUCXOIUT pacmpenesienne pecypcoB mpoctpanctsa PCI. B pesynbrate Moaynb
£ VPX429 nonyuaer cBoit 6a3oBbiil anpec BASE u nomep npepsiBanus IRQ. Hanbuelimas
=
Z paboTa ¢ yCTPOMCTBOM OCYIIECTBISAETCS C HCTIOJIb30BAHUEM dTUX 3HAUCHUM.
=
= OOpamenne k peructpam Onoka taiimepa B_DD64_TMR u 0610ka pa3oBbIX
komang B_DD64_DIO, naxonmsmuxcsi B 30HE KOCBEHHOM ajpecaluu, MpPOU3BOJUTCS
=
é[ = yepe3 peructpsl aapeca RA_DD u ganabix RD_DD.
2 % Juct
gl =
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®opwmar peructpa agpeca RA_DD (Adress = BASE+1Ch)

Ne 6uTa 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HazBanue

oura

ADR;s | ADRy4 | ADRy; | ADR;; | ADRy; | ADRyy | ADRy | ADRs | ADR; | ADRs | ADRs | ADR, | ADR; | ADR; | ADR,; | ADR,

IlOCTyH wr wr wr Wwr wr wr wr wr Wwr wr wr Wwr wr wr wr wr

®opwmar peructpa gaHHbix RD_DD (Adress = BASE+1Eh)

Ne 6uTa 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HasBanue

oura

DAT;s | DATy4 | DATy3 | DATy; | DATy; | DATyy | DATy | DATs | DAT; | DATs | DATs | DATs | DAT; | DAT, | DAT; | DAT,

Hoctyn | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr

Iloan. u mata

JIns 9yTeHHs WM 3alMCU PETMCTPa KOCBEHHOW aJpecalyy MPOU3BOAUTCS 3aIHUCh
3HaueHue ajapeca B peructp RA_DD, a 3atem utenue nubo 3ammchk peructpa RD_DD

COOTBCTCTBCHHO.

1.3.2.3 Onucanue perucTpoB 00LIEro Ha3HauYEHUs

B 30He peructpoB 0OILIEro Ha3HAYEHMs] HAXOJATCS PETHCTPBlI, OOBEAMHSIOLINE
yIpaBlI€HUE M KOHTPOJb BHYTPEHHUMHM (YHKUHMOHAJIBHBIMU 4YacTsIMHU  OJOKOB

B_DD64_DIO u B_DD64_TMR. PaccmoTpum HX 10 OTE€IbHOCTH.

dopmart 1aHHbIX peructpa uaeHtupurkaropa moayJas RID (RA_DD = 00h)

Ne 6ura 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HasBanue

oura

Hver; | Hver, | Hver; | Hver, | Fver; | Fvers | Fvers | Fvery | Fver; | Fver, | Fver; | Fvery | Rrevy | Rrev, | Rrev; | Rrey,

Joctyn rd rd rd rd rd rd rd rd rd rd rd rd rd rd rd rd

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

Kon B peructpe conepkut uHGOpMAaIHio 00 ammapaTHONH BEpCHUH MOAYJIS B 0 Bepcuur BectpoenHoro 10, rre:

Hver[3...0] - AnnapatHast Bepcusi (Hardware version)
Fver[7...0] - Bepcus BcTpoeHHOT0 porpaMmHoro obecriedenus (Firmware Version)
Rrev[3...0] - Penakuus BcTpoeHHOTO iporpamMMHoro obecriedenus (Firmware Revision)

®opmar naHHbIX perucTpa nporpammuaoro copoca PROG_RESET (RA_DD = 75h)

No Guta 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Haspanue X X X X X X X X X X X X Res; Res; Res; Res,
onra

Jloctyn wr wr wr wr wr wr wr wr wr wr wr wr wr wr wr wr

MuB.Ne nou.

11-3010

[Ipu 3amucu B 6uthl Res[3..0] 3nHauenus Ah mpoucxoaut mporpaMMHbBIA cOpocC
MOAynsl. 3amuch KOJAA OTIMYHOTO OT XXXAh, a Takke H3MEHEHHs OCTaJbHBIX OHUT

PETUCTpPA 3HAUCHNA HC UMCCT.

JIuct

3

['®KII1.468351.075PD

32

Kommposan dopmar A4




Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

[lpu ¢opMupoBaHHKM HPOTrpaMMHOTrO cOpoca BCE YIPABISAIOIIME PETUCTPHl U
taiimep nepexoiat B default-cocrosinue, .. 0x0000, ecnu He yka3aHO HHOE.

®opmar nannbIx perucrpa HacTpoek RS (RA_DD = 01h)

Ne 6uTa 15 14 13 12 11 10 9 8
HasBanue Global _int_ DO_Default_Se
0 IRQ_timer_mode Timer_Up_Down Timer_mode Timer_ena Timer_int_ena
Gura ena t
Joctyn rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr
Ne 6uTa 7 6 5 4 3 2 1 0
HasBanne
0 0 0 Int_16_1_ena 0 0 0 DI16_1_ena
Gura
Joctyn rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr

Default = 1000h.

3amaHue peXUMOB MOJYJIA, YIpPABICHUE TPEPHIBAHUSIMH, TalMEpOM, a TaKXKe
BXOJHBIMM U BBIXOJAHBIMU Pa30BbIMH KOMaHJAMH OCYLIECTBIISIETCS Ye€pe3 pEerucTp

HacTpoek RS:

RS[0] =DI16_1_ena = 1/0 - paspemenune/3anpet npuema Bx-x PK DI1 — DI16;

RS[1] =0

RS[2] =0

RS[3] =0

RS[4] =Int_16_1_ena =1/0 - pa3pemenue/3amnper Gpopmup. npepsiBanuii ot BX-x PK DI1 — DI16.
RS[5] =0

RS[6] =0

RS[7] =0

RS[8] = Timer_interrupt_ena = 1/0 - pa3pemenue/3amnper GopMUPOBaHKE IPEPHIBAHUH OT Taiimepa
RS[9] = Timer_ena = 1/0 - 3amyck /ocTaHOBKa Taiimepa

RS[10] = Timer_mode 1/0 - oMHOKpATHBIH / TMKIMYHBIA pEeXXUM pabOTHI TaiiMepa
RS[11] = Timer_Up_Down =1/0 - cuer TailMepa ¢ AeKpPEMEHTOM / UHKPEMEHTOM

RS[12] = DO_Default_Set = 1/0 - ynpasnenue BeixoausiMu PK ot matpun coctosnus (TTL, OutDriveReg) / oT
peructpoB BeixogHbIX PK (DO8_1...D0O64_57). Ilo ymonuanuio DO_Default_Set=1

IlIpumeuanue: Peoicum ynpasnenus vixoonvimu PK om mampuy cocmosnusn sensiemcsi <HACAe0CMEEHHbIM» Om
npoepammuou mooeau mooyis DD64-PCI. U cywecmseyem 6 moodyae VPX429 monvko 0ns1 obecneuenus
npoepammmou coemecmumocmu ¢ mooyiem DD64-PCI.

RS[13] = Global_int_ena =1/0 - pexum paspemeHns / 3aupeieHns r1o0alTbHOTO MPEPhIBAHUS.
RS[14] = IRQ_timer_mode = 1/0 - 3amaer pexxuMm (OPMHUPOBAHUS TPEpPBHIBAHMS OT TaiiMepa: ¢ oTOOEM Mo
YTEHUIO Talimepa / 6e3 0ToosI.

®opmar nanHbIx peructpa npepbiBanuii RI (Adress= BASE+18h)

Ne 6ura | 15 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Haspanune FLAG
0 0 0 0 0 0 0 0 0 0 0 |TMR 0 0 0
Oura RiF16_1
Hoctyn rd rd rd rd rd rd rd rd rd rd rd rd rd rd rd rd

Default = 0010h.

3
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Kox B perucrtpe conep:KMT BEKTOp mpepbiBaHMil Monyis. Ilocie BO3ZHMKHOBEHHS
IIpepbIBaHUS IEPBBIM JOJIKEH OBITh IPOYUTAH U IIPOAHATM3UPOBaH BekTop perucrpa RI, B
KOTOPOM yCTaHaBJIMBAIOTCS (pJ1arv HCTOYHUKOB IPEPhIBAHUS:

TMR - ¢nar npepsiBanus ot Taiimepa (Default-3nauenne TMR=1. CopacrsiBaercs
yreHuem peructpa TIMER);

FLAG RiF16_1 - ¢nara ot PK 1-16, peructpa RiF16_1.

bonee mompobuo ommcanue peructpa RI paccmorpeno B pasmene «IIpepriBanus
PK» u «Paborta c Taiimepom».

®opmar nanHbIX peructpa npepbiBanuii RIn (Adress= BASE+16h)

Ne 6ura | 15 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0
HasBanue FLAG
En 0 0 0 0 0 0 0 0 0 0 |TMR 0 0 0
outa RiF16_1

Hoctyn | wr/rd | wr/rd | wr/rd | wr/rd | wr/rd | wr/rd | wr/rd | wr/rd | wr/rd | wr/rd | wr/td | rd rd rd rd rd

Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

Default = 0010h.

JlanHbii peructp peanusoBaH B Moayie VPX429 (6iok DD64) u He peann3oBaH B
crangaptHoM moayie DD64-PCl. Ha3znaueHue maHHOTO perucTpa - aKTHUBALUs HOBOTO
MEXaHu3Ma KOHTPOJIS 3a MPEPhIBAHUSIMU, UCKIIOYAIOLIETO UX MPOMYCK. JTOT MEXaHU3M
BKJIFOYAETCS/BBhIKIIOUaeTcs 3anuckio 1/0 B crapmwuii 6ut peructpa Rin (En). Mexanusm
KOHTpOJISI 3a IMpPEPBIBAaHUSMM 3aKJIIOYAeTCs B TOM, 4YTO B CIIy4ae, €CJIM BO3HUKIO
npepsiBanue oT PK unu Ttalimepa, nuHuUs mpepbiBaHus OyleT HAXOJUTHCA B AKTUBHOM
COCTOSSHUU J0 TeX MOp, MOKa IMOJb30BaTelb B 00pabOTYMKE MpPEepbIBAHUN WIM HHBIM
criocoboMm He mpouutaeT peructp RIn. B ocranbHOM ke peructp RIn He oTnmyaercs ot
peructpa RIL

Kon B peructpe conepXut BeKTOp mpepbiBaHuil monyns. Ilociie BO3HMKHOBEHUS
MpepbIBaHUS MEPBBIM JIOJKEH OBITh MPOYUTAH U NMPOaHATU3UPOBaH BeKTOp peructpa RIn,
B KOTOPOM yCTaHABJIMBAIOTCS (pJ1aru ICTOYHUKOB MPEPhIBAHUS:

TMR - ¢nar npepsiBanus ot Taiimepa (Default-snauenne TMR=1. CopacrsiBaercs
yreHueM peructpa TIMER);

FLAG RiF16_1 - ¢nara ot PK 1-16, peructpa RiF16_1.

bonee monmpobuo ommcanue peructpa RI paccmorpeno B pasmene «IIpepriBanus

PK» u «Pabota c Taiimepom».

I/I3 IL AC I IL
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®opmar nannbix perucrpa taiimepa TIMER (Adress= BASE+1Ah):

Ne 6uta 15 14 13 12 11 10 9 8 7 6 5

4

3

HasBanue

TMR15TMR14TMR13TMR12TMR11TMR10| TMRY | TMRS8 | TMR7 | TMR6 | TMR5

oura

TMR4

TMR3

TMR2

TMR1

TMRO

rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr

JHoctyn

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

rae TMR[15..0] - 3HaueHue Taiimepa.

bonee moapobOHo omucanme peructpa TIMER paccmorpeno B pasnene «Pabota ¢

TalMEpPOM».

1.3.2.4 Kontpomiep DI/DO. Pa6oTta ¢ pa3oBeIMH KOMaHIaMu

Crpykrypnas cxema Konrposnepa DI/DO u BX./BbIX. KACKaJ0B pa30BbIX KOMAH/:

BHelHne NN
1717 U=s
~ANAQnNIALIATAanIA
coequHuTenu
I A
.—' —I
A 4 L
BxopaHble kackanbl PK BbixogHble kackaabl PK
™1 ™1 m mM
Ulgsg...Din+1 UUN... U
T A
L T
Konmponnep DI/DO v :
L ¥ [ 10set| [10set [10set] - [i0set] :
s | ITE Y .
X
T Y. e T
)] A 64-N N
2 ReadBack
. v s
e e e Py T BT T e T | ST
DUNA ] UVN LA | |IJI54| e IU|N+1| LiN | | i |
L | I | 1 1 |
| Mask Mask| Mask Mask
I no.. no...l no. nO.
A
: A :
A 7 N
/ N AN
< PCI BUS >
AN /

RDO - rino6anbeHblil 64-pa3psaHelii peructp BhIXOAHBIX PK

Pucynox 7 - Crpyktypnas cxema PK

Ilpumeuanue — B mooyne VPX429 axmuenver monvko maadwue 16 oOum,

coomeemcmsyrouue 16 pazogvim komanoam mooyns VPX429. 30ecv u Odanee cmapuiue

48 oum cywecmeyrom moavko 051 0becneyeHus: NPOSPaAMMHOU COBMECMUMOCHU C

mooynem DD64-PCL

RDI - rinoGanbHbiil 64-pa3psgHbiii peructp BXOAHbIX PK (akTHBHBI TOJBKO

minaamue 16 our).

10Set - rno6anbHbIN 64-pa3psHbIi PETUCTP KOH(PUIYPALMH BXOJIHBIX/BBIXOIHBIX

PK(axTuBHBI TOJILKO Myaamue 16 6ur).

JIuct
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Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

IIporpammuass mMoxens Moxyis B vactu PK sBisieTcst yHMBEpcanbHOH, T.e. HE
3aBHCHUT OT TOTO0, Kakas koHpurypauus PK (naBepcHas wim mpsimast JIOTUKa, BXOTHAS WIN
BbixosHas PK) peanuszosana (cobpaHa) pu 3aKa3e KOHKPETHOTO MOAYJIS.

Cocrosiane xKoH(Urypanun BXOAHBIX/BEIXOAHBIX PK oTpaxkeno B peructpe 10Set,
IOCTynHOM Tonbko jausg  urenus. Kaxnpoir PK, BHe 3aBucumoctd oOT  TOrO,
CKOH(UTypupOBaHa OHA HA BXOJ WM HA BBIXOJ, COOTBETCTBYET OJUH OUT B IJ100ATbHOM
peructpe Bxoaubix PK RDI u ogun 6ut B rmo6amsHOM peructpe Bbixoaneix PK RDO.
Ecimu n-s1 PK ckonburypupoBana npu cO0opke MOyl Ha BBIXOA, TO COOTBETCTBYIOIIUI
el n-it 6utr B peructpe BXoaHbIX PK RDI orpakaer Tekymiee COCTOSIHHE BBIXOAHOTO
kackaga PK (pynkmus readback Ha ctpykrypHoit cxeme). Ecnu n-s PK peanuzoBana npu
cOopke MOIyJis Kak BXOJ, TO COOTBETCTBYIOLINI el n-if Out peructpa Bxoausix PK RDI
oTpakaeT Tekyiuee coctosHue JuHuM PK, a cocTosHue n-oro 6ura perucrpa BbIXOJAHBIX

PK RDO ue nuMmeet 3HaueHU .
1.3.2.5 Beixogusie PK

3nauenue, 3anucanHoe B peructp RDO, ycranaBnuBaet BbixonHble nuHUU PK B
COCTOSIHME BKIJIFOUEHO/BBIKIIOUEHO.

CprKTypa rJ100aJJbHOTO 64-pa3pﬂuﬂor0 Pperucrpa BbLIXOAHBIX Pa30BbIX KOMaH[

RDO
Ne Beix PK 9-16 1-8
HasBanue
RDO16_9 RDOS8_1
perucrpa n/a n/a n/a n/a n/a n/a
Anpec B RA 0%h 08h

Kak BumHO u3 Tabmuiel, rmobansHbi peructp RDO cocTouT U3 ABYX pPEeTHCTPOB
RDO16_9, RDO8_1 (ocranbHbie 6 perucTpoB HE IOCTYIIHbBI), KaXKJIbI U3 KOTOPHIX UMEET
dhopmaT TaHHBIX, TPEACTABICHHBIN HUXKE:

®opmart 1aHHbIX perucTpoB BbIXoAHbIX PK RDO,,7_, (RA= 08h, 09h)

Iloan. u mata

MuB.Ne nou.

11-3010

Ne Gurta

15

14

13

12

11

10

9

8

7

6

5

4

3

HazBanue]

oura

mask

DOy.7

mask

DOy

mask

DOy,s

mask

DOy.44

mask

DOy.3

mask

DOy,

mask

DOy+1

mask

DO,

DOy.7

DOy

DOyp,s

DOy.4

DOy,3

DOy,

DOy

DO,

JHoctyn

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

rd/wr

I'ze n - 3o HOMep nepBoit PK B peructpe, npuHuMaeT 3Ha4CHUS:
n=1(RDOS8_1),9 (RDO16_9);
DO, - 6ut, orBeuaromnuii 3a coctossane PK ¢ Homepom n+x (rae X ot 0 1o 7);
mask DO, - macka PK ¢ Homepom n+x (rae X ot 0 o 7).
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Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

3anucey B 16-paspsannbie peructpsl RDO,,7_, ocymiectBisercs mo Macke mask
DO,., rae Outbl Muaamiero OaiiTa ONpenensioT COCTOsHHE BbIXOAHBIX PK, a
COOTBETCTBYIOIIIME OWTHI CTapliero OaiTa paspelaroT/3ampenialoT HW3MEHEHHE OUTOB
miaamero Oaitta perucrpa RDOy,7_, («1» - 3anuce pazpemiena, «0» - HU3MEHEHUE
3ampeinieHo). JlaHHas BO3MOXKHOCTb peaJiM30BaHa IS TMOAAECPKKH MYJIbTH3aauHOTO
yIOpaBjieHUs, T.€. HUCIIOIB30BaHHMS OJHOTO M TOro xe peructpa PK B paszmudHbIx
HE3aBUCHUMBIX NPWIOKEHUsIX. Vcronp3ys NaHHBIM MEXaHU3M, pa3Hble MPOrpaMMbl MOTYT
HE3aBUCHUMO HCMoib30BaTh PK, ympaBieHne KOTOPBHIMU OCYIIECTBISETCS 4Yepe3 OJUH U
ToT ke peructp RDO,,7_, 6e3 HeobxomumocTu oTciexuBanus 3a outamu PK «ayxux»

MIPUIOKEHUM.

1.3.2.6 Bxoaasie PK

[Tprem pa3oBbIX KOMaH]I OCYIIECTBIISIETCS B TTI00aIbHBIN peructp Bxoausx PK RDI.

CTpykTypa ri106ajabH0ro 64-pa3psiHoro perucTpa BXoaHbIX pa3oBbix komana RDI

Ne Bx PK 49-64 33-48 17-32 1-16
Haspanue
RDI16_1
peructpa n/a n/a n/a
Anpec B RA 0%h

Kak BugHo u3 Tabmuuel, peructp RDI B o0meM ciydae COCTOMT U3 YeThIpeX
peructpoB RDI64_49 .. RDI16_1 (ana coxpaHeHus NpPOrpaMMHON COBMECTHUMOCTU C
nporpamMmMHon Mozensto monyisi DD64-PCI), ognako B Mmoayie VPX429 akTuBeH TOJIBKO
peructp RDI16_1. DtoT peructp umeet ¢hopMar JaHHBIX, MPEACTABICHHBINA HIKE.

®opmart nanHbIX perucTpoB BXoAHbIX PK RDI,,, 15, (RA= 09h):

Ne 6ura 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 DIm+15 | DImt14 | DIm+13 | DIm+12 | DIms+11 | DImy1o | DImeo |Dlineg | DIme7| DImi6 | DImss | DImya | DImy3 | DIy | D1 | DI

Joctyn rd rd rd rd rd rd rd rd rd rd rd rd rd rd rd rd

rae m - Homep mepBoii PK B perucrpe, mpuHUMAaeT 3HAYCHHUS:
m =1 (RDI16_1).
DI,y - Out, oTBeuaromuii 3a cocrosuue PK ¢ Homepom m+y (rae Y ot 0 o 15).

Texyumwe cocrosiaust PK, copmupoBannbix B riodansaoM peructpe RDQO, otpaxkarorcs

B COOTBETCTBYIOIMX OuTax rinodansHoro peructpa BxoaHsix PK RDI (ReadBack).

B ['®KII1.468351.075PD
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Ipumep. Ecnu evidams, nanpumep, 5-10 PK, 3anucaé 6 pecucmp RDOS_I (RA=0x08h)
suauernue OxFF10 (3anuce no macke FFh) u nanpumep 15-10 PK, 3anucaeé 6 pecucmp RDO16_9
(RA=0x09h) 3nauenue OxFF40 (3anuce no macxke FFh), mo & peecucmpe RDII6_I1(09h),

O00CHTYNHOM NO YMEHUIO, MOJNCHO OyOem npouumams 3Hauerue 0x4010.

1.3.2.7 IlpepbiBanus ot PK

B Monyne peanuzoBan mexaHu3M (opMupoBaHus mpepbiBaHus ot mobor PK, B
ToM ymcie u oT BeixoiHbIX PK uepes peructp RDI nocpencream ¢pynkiuun ReadBack.

Paborta ¢ mpepeiBaHusSIMH Monylns ocymecTBisercs depe3 peructpol RI (3oma
npsimoii agpecanun), RiF, IMASK, a taxxe outos 13, 7..4 peructpa RS.

Paspemenue rio0anbHOTO MpepbIBaHUS MPOU3BOIUTCS 3alHMCHIO 3HAUYEHUS «1» B
out RS[13] (Global interrupt enable). Paspemienne npepriBanust ot PK yctanaBniBaeTcs B
peructpe RS. 3nauenue «1» 3anucannoe B RS[4]- pa3zpemaer npepsiBanust oT rpymmbl PK
1-16. IlobGutoBoe pa3spewenue mnpepsiBanuii or PK mpousBogutcs B 64-paspsaHoM
rino6ansHoM peructpe iMASK.

Wudopmarmst 0 mpUHATHIX NpepbIBaHusIX oToOpaxkaetcs B peructpe RI, a Taxke B

[a+]

= .

s robansHOM 64-paspsagHoMm peructpe RiF, B oOmem cinydae coctosiieM W3 4YeThIpex

=

E'[ peructpoB RiF64_49, RiF48_33, RiF32_17, RiF16_1. Opnako B moayne VPX429

o

= aKTUBEH ToJIbKO oauH peructp RiF16_1, T.x. makcumansHoe unciio PK B Mogyne VPX429

= - 16 mTyk. Jlna ompeneneHuss MCTOYHWKA mpepbiBaHus Oioka B_DD64 nocraTtouno

O

= npountath peructp RI, cogepxkammii nHGOpMAIMIO O TOM, YTO MOCTYKUIO UCTOUHUKOM

%

3 npeprIBaHus (TaklMep WM pa30oBasi KOMaH/a).

=

= Ilpumeuanue — Bwvixoonas PK maxoice moocem a61amvcsi  UCMOYHUKOM

E' npepuvleanull, eciu npepvléanus Ovliu paspeuienvl coomeemcmeyiowumu smou PK

§' oumamu pecucmpa iMASK.

M

. ®opmar nanHbIx perucrpa npepoiBannii RI (Adress= BASE+08h)

E[ 0 15 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0

. Haspanue FLAG

<E>[ o 0 0 | 0 [0 f o |0 |00 |0 [0 | 0 |TMR e o=0 s ns0 i =0| g H

= JHoctyn rd rd rd rd rd rd rd rd rd rd rd rd rd rd rd rd
TMR - dnar npepsiBaHus OT TaiiMepa;

= FLAG RiF16_1 - ¢nara ot PK 1-16, peructpa RiF16_1.

1E

2 % Juct
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Hactpoiika npepsiBanuii ot BxoHbIX PK ocymiecTBisiercst B ri100agbHOM perucTpe
Macok npepeiBanuii PK iMASK.

Crpykrypa rinodanbHoro 64-paspsiHoro perucrpa Mmacok npepbiBanuii iMASK

Ne Beix PK 57-64 49-56 41-48 33-40 25-32 17-24 9-16 1-8
HasBanue . .
perucrpa n/a n/a n/a n/a n/a n/a iMASK_16_9 | IMASK_8_1
Anpec B RA 19h 18h

I'moGanehel peructp iIMASK B 0o0miemM ciiydae COCTOMT W3 BOCBMU PETHUCTPOB
IMASK_64_57 .. iMASK_8_1 i coxpaHeHUsi MPOTPaMMHOM COBMECTUMOCTH C
nporpamMmMHoi mozenbio MmoayJist DD64-PCI), ognako B Moayne VPX429 akTuBHBI TOJIBKO
nBa peructpa iMASK16_9, iIMASK_8_1, dopmar qaHHBIX KOTOPBIX IPEICTABICH HIDKE.

®opmMmar JaHHbIX peructpoB Macok npepeiBanuil PK iIMASK, 7 (RA_DD = 18h, 19h):

Ne 6uta 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Ha3zBanue M2 M1 M2 M] M2 M] M2 M1 Mz M1 Mz M1 Mz M] M2 M]
6uta 1)) ) DILi.7 | Dl | DIy | Dliys | Dliys | DIiis | DIiys | DLiys | Dliys | DLz | DIiiz | DLy | Dliis DIy DIy

IlOCTyH wr wr wr Wwr wr wr Wwr Wwr wr wr wr wr wr wr wr wr

rae k - Homep nepBoit PK B peructpe, npuHUMaeT 3HAUCHHSL:

k=1 ({MASK_8_1),9 iMASK_16_9).

Kaxmoit pasooit komanne DIy, (tme z ot 0 1o 7) orBomuTcs 1o 2 6ura - M, 1 M co clenyromuMu 3HAYCHASIMU:
MoM x4z = 00 - mpepbiBanue 3anpeieHo oT (k+z)-i BxonHo# PK;

M)M 4z = 01 - mpepsiBanue o gpponry ot (k+z)-it PK;

MoM 4z = 10 - pepeiBanue mo cnagy oT (k+z)-it PK;

M;M k4= 11 - npepbiBanue no ¢poHTy U 1o cnagy ot (k+z)-it PK.

<
=
<
=
E I'moGanbHBIN peructp ¢aros npepriBaHuid pa3oBbix kKoMaH ] RiF
=
o .
= Crpykrypa raodanbHoro 64-paspsanoro perucrpa RiF
Ne Bx PK 1-16
. HasBanue
= .
\g\‘ perucrpa n/a n/a n/a Ril16_1
= Anpec B RA 2%h
%
2 . o -
= ['moGanbublii peructp ¢uaroB mpepeiBanmii RiF B oOmem ciydae cocTouT u3s
2 yeTblpex peructpoB RiF64_49 ..  RiF16_1 gns coxpaHeHus MporpaMMHOMN
m
= o
S COBMECTUMOCTH C IIporpaMmMHoOi Mojienbio Moayisi DD64-PCI, ognako B Moayine VPX429
=
g aKTUBEH TOJbKO onuH peructp RiF16_1, popmar qanHBIX KOTOPOTO, IPEACTABICH HIKE:
®opmar naHHbIX peructpa ¢uaros npepsiBanuii RiF¢ ; (RA_DD = 29h)
<
= Neoura | 15 14 13 12 11 10 9 8 7 6 5 1 3 2 1 0
= Hassauue| . . . . . . . . . . . . . . . .
:_ Gura RiFi,ss | RiFi;4 | RiFiys | RiFign | RiFiq | RiFig | RiFi | RiFis | RiF,7 | RiFie | RiF;s | RiF [ RiF;L; | RiF;; | RiF;, | RiF;
CE)[ Hoctyn | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr
= rae i - Homep nepBoii PK B peructpe u coorBercTByromero emy (ara, IpHHAMAET 3HAUCHHUS:
i=1 (RiF16_1);

= RiF;,q - dnar npepsianus ot BxoaHoit PK DI,
1E

(e
2| @
= =)
£ T ®KIL.468351.075PD
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B cnyuae ecnu B iMASK mnpepsiBanue paspeuieHo, B peructpe RiF npu
COOTBETCTBYIOIIEM COOBITHM BO3HHKaeT Quar, a mpu paspemeHHom oute RS[4] Oynmer
CTeHEepUpOBaHO TmpepbiBaHue. [ mpaBuwibHOW  00paGoTku  mpepsiBanuid 110
MOJIb30BATENs, NPEIYCMOTPEH MEXaHU3M KOPPEKTHOro OOHYJIeHHS 00pabOTaHHBIX
(dbnaroB: 4ToOBl OTOUTH TIpepbIBaHUS He0OXoauMo 3amucath B RiF mpountanHoe u3 Hero
3HaYEHUE U TeM CaMbIM OOHYJIUTH TOJBKO 0OpaboTaHHble (iaru. Ecnu ke 3a Bpems,
kotopoe I1O tparur Ha 00paboTKy 3HaueHHH mpounTaHHBIX U3 RiF BO3HWMKHYT HOBBIE
¢brnaru, TO TOCHIE 3alMCH TMOCJIETHEr0 NPOYUTAHHOTO 3HAYEHUS OOHYISTCS TOJIBKO
oOpabotanHbie (iard, a HOBBIE (Iard COXPAHAT JIMHUIO TPEPHIBAHUSA B AKTHBHOM

COCTOSTHUH, YTO CHOBA CICHEPUPYET MPEPhIBAHKE TIPH BBIXOJIC U3 00padoTYMKA.
1.3.2.8 Martpuiibl BblJauu

[Tporpammuas mozens 61oka B_DD64_DIO monyns VPX429 ynacnegoBana oT
Moayis muckpeTHoix kaHamoB DD64-PCIL. B moayne DD64-PCI peann3oBana (yHKIus
OJJHOBPEMEHHOI0 n3MeHeHUs cocTosiHUA Bcex PK (T.H. «MaTpuLbl BbLIaun» ).

Martpuiibl BbIIaud B 00meM ciaydae (sl COXpaHEHUsS COBMECTHUMOCTH C

nporpaMmHOi  Mojenblo monyis DD64-PCI) mpencraBisitor coboit BoceMb  64-x

<

‘E[ Pa3psAiIHbBIX MacCHBOB, 3amucaHHeiXx B [I3Y wMoayns u npeaHasHauyeHHBIX IS

;'[ OJHOMOMEHTHOHM BbIJIAauu Ha BBIXOAHBIE Kackanabl PK mo xomanzge 11O moab3oBatens.

é OnnHako B cuity Toro, 4to B Mojaysie VPX429 mosxert ObITh peann3oBaHo Toiabko 10 16 PK,

= TO B 8 MaTpuIlaxX BbIAAYM SBJSIOTCS aKTUBHBIMH (ICHCTBYIOIMMH) TOJbKO Miaamme 16

Eﬁ paspsamgoB w3 64, C 1noMOmIBIO  MaTpUll  BbIJAYM  IOJI30BATEIb  MOXET

Zn' YCTaHOBUTB/TIPEIyCTAaHOBUTH cocTOsiHUE BhIXOAHBIX PK B 00x01 peructpos RDO.

Z [Tonws3oBarento monaynst cieayer OOpaTUTh BHUMAaHHME Ha TO, YTO KOJHUYECTBO

2 pa3psIoB MaTPUIIBl MOKET OTIMYATHCS OT KoJinuecTBa BHIXOAHBIX PK momyms. Te OuTh

;; MaTpullbl, KOTOPbIE COOTBETCTBYIOT BXOAHBIM PK He mmeroT 3Hauenus. Takasi cTpyKTypa

[0}

A co3gaHa Jyisi 00ecTieUeHUs] YHUBEPCAIbHON MPOTrpaMMHON MOJIEIH, T.€. HE3aBUCUMOCTH

o amnmapaTHOM peau3aliyd MOy OT BHYTPEHHEW CTPYKTYphl PETHCTPOB: HOMEp OWTa B

[a~]

= Matpule Bcerjga coorBeTcTByeT Homepy PK, He 3aBUCHMO OT TOro BXOJl 3TO WJIA BBIXOJ.

E,[ CrpykTypHas cxema ynpasieHus BbixoaHbiMu PK nipencraBiena Ha pucyHke 6.

5

e
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>

i

: B_DD64_DIO
) RDO [1.16]

)

: Mux3
)

: M1

: M2

)

)

)

i M3

1

= , Il
1 o

)

) 0 1

1

; Out EN

1

: n/a OutDriveReg

;

1

1

BbixogHbl
PK

Mux3 - MyJBTHIUIGKCOD ONPEACISIONINIT HCTOYHHK CHTHAJIOB IS
BBIXOTHBIX PK.

Vnpaenenue: bur B peructpe RS[12]-(DO_Sel), ycranasnusaer, OyxyT
1M B Kackazabl BeIxoaHbIX PK mepenaBatbes 3HaueHus peructpa RDO
WM OJTHA M3 MATPHI], ONPEIENsIEMbIX MYJIbTHILIEKCOpOM Mux2.
Default state: RS[12]-(DO_Sel) = 1, T.e. ynpaenenue Beixogamu PK ot
Matpuisl Mn, rae n = 1..8.

Mux2 - MyJIbTHIUIEKCOP MOAKIIOUEHUs] Matpuusl Mn, roe n = 1..8,
KoToOpast Oyner noxana Ha Mux3.

VYnpaenenue: VYcraHoBKa HOMEpa MATpPHIBI  NPOM3BOAUTCS — OT
MyJnbTUILIeKcopa Mux1.

Mux1 - MyJIbTUIUIEKCOP KOMMYTHPYIOIIMI HOMEP MaTPULIbI, 33 JaHHbIH
B peructpe OutDriveReg . Ynpasnenue: but
B peructpe  OutDriveReg[15]-(Out_EN) 3agaer  HCTOYHHK
YHPABIICHHS BBIOOPOM MaTpHIIbI

Default state: OutDriveReg[15]-(Out_EN) = 0, T.e. ynpasienue ot
RD_MATR (X11, X22).

RDO (rd/wr) - rnobanbHbli peructp BeixoaHbix PK;

M1..M8 (1d) - 16-pa3psaHBIC MATPHIIBI BBIIAYH.

MATR _State (rd) - peructp He gocTyneH B 61oke B_DD64;
OutDriveReg (rd/wr) - peructp nporpamMmmuoro 3aaanust [6uter 2..0] u
YIpaBICHUS] HCTOYHUKOM [OUT 15] HOMepa maTpuubl Beiaaun Mn, rae
n=1.8.

Out_EN => OutDriveReg[15] = 0/1 - default value / nporpammso,
3nadenneM B peructpe OutDriveReg[2..0].

Pucynok 6 - CtpykTypHas cxema ynpaiieHus BbIXogHbIMU PK

Padora maTrpun Beigaun M1..M8

B MomeHT momauM NUTaHUS BBIXOJHBIEC KacKaJbl PK MNepexoaiaAT B COCTOSAHHA,

3agaBaemble Marpuied Beitau M1 (T.e. Bce Beixoanbie PK BoikitoueHs). MaTpuiibl Bol1aun

coacprkaT CTAHAAPTHBIC 3HAUCHHA, KCCTKO 3aAdHHBIC B INNIATC M HC OOCTYIIHBIC IJIA

S momudukaruu, Hanpumep, 0x0000h, OxOFOOh wmu OxFFOOh (cM. Tabmuity), 5T 3HaYeHUS

<

; JOCTYIIHBl TIO YTEHHWIO. MaTpuila BbIJa4yd Ha3bIBaeTCS AKTHUBHOM, €CIM 3HAYCHHE,

=

é[ coJieprkalleecs: B Hel, nepenano Ha Beixonbl PK. [locne 3arpysku ynpasistouiero 110 Homep
AKTUBHOM MAaTPHUIIBI MOKET OBITh U3MEHEH MPOrPaMMHO JIM0O0 yIpaBieHHEe TEPEKIIOUEHO Ha

\c:% peructp RDO.

2 Tabnmunal?2 - Marpunsr Beigaun PK

g

=

e Marpuia Anpeca RA Hoctyn 3HauYeHHE MaTPUIIbI

o

E. M1 80h rd 0x0000

3 M2 84h rd 0x0100

A M3 88h rd 0x0300

} M4 8Ch rd 0x0700

E[ M5 90h rd 0x0FO00

= M6 94h rd 0x1FO00

E[ M7 98h rd 0x3F00

= M8 9Ch rd 0xFF00

.

1E

< % JIncr

= =)
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JUii mporpaMMHOIO MEPEKIIOYEHUs MEXAY MaTpunamMu (yCTaHOBKH AaKTHBHOU
MaTpHlbl), YXKE TIIocie 3arpy3ku nousb3oBarenbckoro II1O, wucmonw3yeTrcss peructp

OutDriveReg.

®opmar nannbix peructpa OutDriveReg (RA_DD = 14h)

Ne 6uta 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HasBanue Oura OUT_EN X X X X X X X X X X X X | mset2 | msetl | mset0
Joctyn rd/wr rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr
mset2 ... mset) — OUTHI 3a7a10T HOMEp aKTUBHOM MaTpHIlbl NeNel -8
mset2 msetl mset( Martpuiist
0 0 0 M1
0 0 1 M2
0 1 0 M3
0 1 1 M4
1 0 0 M5
1 0 1 M6
1 1 0 M7
1 1 1 M8

OUT_EN =1 - ynpaBiieHue BbIX0JaMH 110 aKTUBHOM Matpuile, 3aianHoii B peructpe OutDriveReg.
=0 - 3HaveHHe O yMONTYaHMIO (aKTHBHas MaTpuua - M1).
[TepexiroueHne ympaBlIeHUsT MEXIy akTUBHOW Matpuileii m permctpoMm RDO PK ocymecTBiseTcss ycTaHOBKOH W

cusitueMm 6ura DO_Default_Set peructpa RS[12] (cM. cTp.)).
DO_Default_Set = 1 (Default state) — ynpapnenue BoixomaabiMu PK ocyriiecTisieTcst oT akTBHOM MaTpuiisl Mn (rae n = 1..8).
= 0 - ynpasnenue BeixogusiMu PK ocymectisercs ot perucrpa Berxonusix PK RDO.

Pexomenoauuu nonvzoeamesnio.

<
= Ecau ¢ mooyne nonvzoeamena coopanwvt PK, ynpaenaemvie om paziuyHvix
=
S pezucmpoe RDO (RDO16_9 u RDO_8 1), mo nonvzoeamento ciedyem uUCHOIb306AmMb
=)
5 Mmampuust ewvioauu, a He pezucmpvl RDO, ona ynpagienus 6vlX00HbIMU PA306bLIMU
= Komanoamu 6 2 cayuanx:
. a) ecau HeoOX00UMO MeHAmb cocmoanue 6blxo0nvix PK oonoepemenno (¢ npomuenom
= o
=4 cyuae nHeobxoouma ovina 0wt 3anucey chavana é o0un pecucmp RDO, 3amem ¢ opyzo0it)
=~
g 0) ecnu KpUMUYHBIM A6TIACMCA 8DEMA, mMpedyemoe 01 00pauleHus K pecucmpam Mooy
2 (6 ciyuae pabomul ¢ mampuuamu 8vl0AYU MOHCHO 000UMUCH 0OHOU NPOUEIYPOIL 3anucu
= OAHHBIX 8 pecUcmpvl MOOYJIA BMECHLO 08YX).
%
o
jas)
=
=
<
™
m
<
=
[s]
=
=
=)
=
)
=
5
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Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

1.3.2.9 Tuns! PK miater DD64-PCI

Bo3MoskHble TUIIBI pa30BbIX KoMaH m1aTel DD64-PCI*:

Tun

BbIxoaHbIe

Bxoanble

TanbBaHnYecKH pPa3Bsi3aHHbIE

DOx DIx
. = — | 1 _____
Cyxoui Konmaxkm =
—
—
DOx GND GNDDIx___ | ™1 —T-=-=-7%
TanbBaHNYeCKH He pa3Bsi3aHHbIE
DOx
DO_SV/BREAK
5B/ Oopuie
DOx_GND
GND
5V
’ DI 27V/BREAK
e N
DOx =
DO_5V/oV -
5B/0 eNDRTY) —t T T T T 7T
nr
DOx GND
GND
DOx
DO_0V/BREAK
0/ Oépuie
(Knwou na kopnyc
DOx GND
GND DI_27V/BREAK
e A R
—
DOx —_—

DO_0V/5V

0/5B GND@7V) —77[
+5V
DOx_GND
GND
Pucynox 7 - Bo3MOXHbI€ TUIIBI KACKAJIOB PA30BbIX KOMAH]I
Ilpumeuanua:
Ry - 3auummblii pesucmop nopsoka eounuy Om (3aéucum om UCNOIHEHUS U He

ycmanasiaueaencs no yMOJILlaHulO),'

Ry, - pezucmop, onpedensaowuii HanpsiceHue cpabamvisanusi PK;

R, - noomseusarowuii pesucmop.

3
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1. Ocpanuuenue no moxy Ha 00uH 6v1800 bixo0HoU PK: Imax < 500 mA.

2. Cymmapnuwiii mox Ha 6ce 6bIx00bl Y Imax ocpanuyer MOWHOCMbIO UCMOYHUKA
NUMAHUsL CUCmeMmbl .

3. Obosnauenus na cxemax « GND» coomeemcmayiom 3HAUEHUIO «3eMAU» UCTOYHUKA
NUMAHUSL.

* Kaxmas pa3oBas KOMaHAa MOXKET OBITh CMOHTHpPOBaHa Ha IUIATe JIFOOBIM

BBIIICOITUCAHHBIM CITOCOOOM (OHHI/IOHaJ'IBHO Ipu SaKaSG).

Nudopmanuss 0 Hanuyuu M HANpaBiICHUM KAacKaJoOB pPa30BbIX KOMaHJ MOIYJI
oroOpaxkaercsi B robanpHbix peructpax kondurypamun IOCFG1 u IOCFG2. Kaxnoii PK
cootBeTcTByeT oauH Out B peructpe IOCFGl1 u omgun Outr B peructpe IOCFG2.
16-paspsanabie peructpbl IOCFG1 nu IOCFG2 nocTynHbl TOTBKO MO YTEHHIO U OTOOPaXKAIOT
nH(OPMAIMIO O HAJTUYMH U HarpaBieHnn Kaxaod PK, koropas MoxeT sBisiThbesi BxomHoi,
Bxoanoii, mibo ObITh (pu3nMueckw HE yCTaHOBIEHHOW Ha tuiate. MHbopmarus o6 3Tom
IpUBEACHA B TaOJMIle HWXKE, Ha IpuMepe mpous3BosibHOM 1-i PK (rae 1 Moxxer npuHuMarh

3Ha4yeHus ot 1 1o 16).

IOCFG]; IOCFG2; Hamuue/nanpasnenue PK
g 0 0 PK He ycTaHOBIIE€Ha Ha mIaTe
= 1 PK ycranosniena / Bxomnas PK
IS
E[ 1 X PK ycranosnena / Beixonnas PK
)
=
Crpykrypa raodansnbix perucrpos IOCFG1
=
‘é} Ne Bx PK 1-16
o Haspaine I0CFG1_16_1
b perucrpa
ES Anpec B RA 78h
=~
< Crpykrypa rnodanbusix peructpos IOCFG2
E Ne ox PK 116
S Haspaime I0CFG2_16_1
perucrpa

g Anpec B RA 7Ch

Kaxmpnii peructp IOCFGx (rae x=1 wim 2) B 00IIEM Cllydae COCTOUT W3 YEThIpEX
s peructpoB IOCFGx_64 49 .. IOCFGx_16_1 nns obecniedenus porpaMMHOM COBMECTHUMOCTHU C
[a~]
=
~ monyisimu DD64-PCI, onHako akTHBHBIM, B CBOI OUYE€pE/lb, SABISETCS TOJBKO OIMH PETUCTP
=
é[ IOCFGx_16_1, xoTopsIii umeeT (hopMaT JaHHBIX, TPEACTABICHHBIA HIDKE:
=t
e
2 % Juct
=
£ T ®KIL.468351.075P2 "
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®opmart aannbix peructpoB koHpurypamuu PK IOCFG1_16_1 (RA_DD = 78h),
IOCFG2_16_1 (RA_DD =7Ch)

Ne

BBIX 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PK

ouT:

Hass. | IOCFGx {IOCFGx|IOCFGx |IOCFGx [IOCFGx | IOCFGx [IOCFGx | IOCFGx | IOCFGx [IOCFGx | IOCFGx | IOCFGx IOCFGx | IOCFGx | IOCFGx (IOCFGx

a n+l5 n+14 n+13 n+12 n+l1 n+10 n+9 n+8 n+7 n+6 n+5 n+4 n+3 n+2 n+1 n

Hoc- 1 g rd rd rd rd rd Rd rd Rd rd rd rd rd rd rd rd

Ty

rae n - Homep nepBoit PK B peructpe = 1 (IOCFGx16_1)

1.3.2.10 Pabora c Taiimepom

B wmonyne DD64-PCl peanmu3oBan anmapaTHbli 16-TH  paspsaHblii  Taiimep,
TakKTUpyeMbld OT 16-TM pa3psAIHOro JAENHTENss 4YacTOThl, C JAMAMa30HOM Iepuoja
TakTupoBaHusa 1-65536 mkc (1MI'1 - 15,259 T'n).

OcHOBHbIE peXUMBI paOOTHI TaliMepa:

— PpeXUM TEHEpaluu peryJsipHBIX TMpEepbhIBaHWA 0€3 KOHTPOJIS TPOIycKa
MpEepbIBaHUMN;

— PEeXHUM TEeHepaluu PEryJspHBIX TMPEpPhIBAHUM C KOHTPOJEM MPOIyCKa

MpEepbIBAHUM;

% — PEeXUM U3MEpPEHUS IPOMEKYTKOB BPEMEHH.

=

g

o ~

= Pexxum reHepanmuu peryJsIpHbIX TMpepbIBaHuil  0e3 KOHTPOJsSI MpomycKa
npepbIBaHUH

=

‘% 'enepanusi  mpepblBaHUN  IPOUCXOJUT  4YEpe3  ONpEJesICHHbIE, 3aJaBacMble

=] o o

= MOJIB30BATENIEM HWHTEPBAIBl BPEMEHU. TaKoW TeHepaTop peryiaspHBIX MPEephIBAHUN MOXKET

/M

T

= OBITh HWCIIONB30BAH IS TAKTHPOBAHUS BPEMEHHBIX WHTEPBAJIOB B 3a7adax pPEaJbHOTO

=]

j BpeMeHH. [[MUTeNbHOCTh OAHOTO MHTEPBAJIA 33a/1a€TCs MPOrPaMMHO M COCTOUT U3 N TakToOB,

jas)

: rae N =[1...65536], a 1IUTeNbHOCTh OJHOTO TaKTa MOXKET BapbupoBaThes OT 1 Mkc 10 65536

<

e MKC M Takxe 3ajaercs nporpammuo. I[Ipu paGore TaiimMepa B 3TOM pexuUMe HE UCKIIIOYEHA
CUTYyallus, KOT/Ia MpepbIBaHMsI OyAyT MOCTYIATh CIHUIIKOM 4acTo. B 3ToMm cirydae mporpamma

<

=

= MOJIb30BaTeNsl MOXKET He YycleBaTb 00paboTaTh OJHO TMpephIBaHHE, KOI/Aa YiKe

=

E[ CTCHEpUPOBAHO HOBOE TMpephiBaHue. B Takom ciydae (akT mpormycka mpephIBaHUS

= YCTAaHOBHUTH HEBO3MOXKHO.

5
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Pexxum reHepanuu peryJsipHbIX NpepbIBaHHil ¢ KOHTPOJeM MPOINYyCKAa

NnpepbIBAaHU I

Takke Kak M B IEPBOM pPEKHUME, T€HEpauus MNPOUCXOJUT YEPE3 OIpPEECICHHBIE,

3a/1aBACMBIC I10JIB30BATCIICM HMHTCPBAJIbBI BPCMCHU. OI[HaKO B OTJIMYHC OT IICPBOI'0 pCKUMaA

JUIUTEIBHOCTh OJIHOTO MHTEpBaja HE MOXET MpeBblath 65536 Mkc. Takxke B 3TOM peKUMe

IIPEAYCMOTPEHA BO3MOKHOCTh KOHTPOJIMPOBATh IIPOITYCK NPEPBIBaHUS OT TaMepa.

Pexxum n3mepeHusi npoMe;KyTKOB BpeMeHHU

TouHOCTh M3MEpPEHNUs 33J1aeTCsl MPOTPAaMMHO U BapbupyeTcs oT 1 Mkc 10 65536 Mkc

(HaCTpaI/IBaeMaH JINTCIIBHOCTh OJHOI'O TaKTa TaﬁMepa). I/ICHOJ'IBBYSI TOJIBKO allllapaTHBIC

PECYPChl MOAYJISA, IMOJB30BATCIIb MOXKCET U3MCPATH IMMPOMCKYTKH BPECMCHH INJIUTCIBHOCTHIO

65536 TakToB Talimepa. Mcnonb3ys U nporpaMMHbie pecypchl 9BM, noab3oBaresib MOXKET

HU3MCEPATH CKOJIb YTOAHO JJIUTCIILHBIC ITPOMCKYTKH BPEMCHHU C TOYHOCTBIO 10 1 mkc.

Peanu3zanus kaxxa0oro U3 peKUMOB OYyJIET ONMKMCAaHA HUXKE.

BuyTpenHsisi opraHu3anus TaiiMepa rnpeacTaBieHa Ha pUCYHKe 8.

1MHz —p

JlenuTesib 4aCTOTHI

[RDIVT]
< FOU[
= .
‘Q[ RS[9] = timer_ena
= RS[11] =1%§1Lr1_gg_ﬁown J] l
= v
5
= Taiimep CLK
. [TIMER] Reset
= Peructp cpaBHeHuUs Taiimepa Y
=l [TMRCMP]
=~
=]
j 16 16
T . . 4 v 4 <—RS[14] = IRQ_timer_mode
=~ RS[8] = timer_interrupt_ena CMP Fou
! D CMP, < xl
Interrupt =
e < N
= <
=
5
g RI[4]=TMR <
m
< Pucynok 8 - BHyTpeHHss opranusanus TaiiMepa
=
=
= o
= PaGora c¢ Taiimepom ocymectBiusiercs uepe3 peructpsl RS, TIMER, RDIVT,
=
)
= TMRCMP, RI.
. OO6mwmit mpuHIMT paboTHI Taitmepa.
=
HE
2 % Juct
gl =
£ T ®KIL.468351.075PD
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Ha npemurens wactorel moctymaer yactora 1 MIm. B 3aBucuMocTH OT 3HayeHws,
3allMCAaHHOTO B PErucTpe AEJMTENs 4acTOThl, Ha BBIXOJE JEJIUTENsl OKa3bIBAE€TCS 4acTOTa
Fout. Ota yacToTta TakTUpyeT TailmMep U MoxkeT ObITh noaana Ha JuHuio IRQ muubl PCI B
3aBUCHMOCTHU oT HaCTpPOEK perucrpa RS. 3amyck/ocTaHOBKa TaiiMmepa,
LHUKINYECKUI/OTHOKPATHBIM pexuM paboThl TaliMepa, CUE€T ¢ MHKPEMEHTOM/AEKPEMEHTOM
OCYILIECTBIIAIOTCS YCTaHOBKOM OMTOB peructpa RS. Talimep MoxkeT paboTarh B IUKINYECKOM
U OJHOKpPAaTHOM pexuMe. B OJHOKpaTHOM pexuMe TailMep OCTaHaBIMBAETCs, KOraa
JOCTUTaeT 3HadeHusi, 3anucaHHoro B peructpe TMRCMP. B nukinuyeckom pexume npu
JOCTHUKEHUHU TaliMEepOM 3HAUYCHMS, 3alMCAHHOTO B peructpe cpaBuenus taiimepa TMRCMP,

TaiiMep cOpachIBaeTcs, U CYET TAKTOB HAUYMHAETCSI 3aHOBO.

e Taiimep, peructp TIMER
OOmen nanHbpiME C TaiiMepoM ocymiectsisieTcst yepes peructp TIMER. Ipu 3anucu
B pErucTpe ycTaHaBIMBAaeTCs HauyalbHOE 3HaueHue Taiimepa. IIpu ureHum - Bo3Bpaumaer

TCKYIICC 3HAUYCHUC.

®opmar nannbix peructpa taiimepa TIMER (Address= BASE+0Ah)

[a+]
§ Neoura | 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= Hagii‘;“e TMR15TMR14TMR13[TMR12[TMR11[TMR10| TMRY | TMRS | TMR7 | TMR6 | TMR5 | TMR4 | TMR3 | TMR2 | TMR1 | TMR0
E[ Hoctyn | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr
é rae TMR[15..0] - 3nauenue taitmepa. Default state: TMR[15..0] = 0000h
VipasieHne TaiiMepoM OpraHH30BaHO Yepe3 peructp HacTpoek RS:
= RS[9] =timer_ena = 1/0 - 3ammyck/ocTaHOBKA cUeTa TaiiMepa;
o RS[10] = timer_mode = 1/0 - OTHOKPATHBIN/LUKINYECKUI PEKUM PadOTHI TaliMepa;
= RS[11] = timer_up_down = 1/0 - cueTt BHU3/BBEpX.
Z
g
o e Jleaureanb yactorbl, peructp RDIVT
ol (V)
= Jlenutenb dYacToThl (OpPMHUPYET YacTOTy TaKTUpOBaHUs Taiimepa. Ha penutens
m
jus)
= MOCTyMaeT 4acToTa OT TeHepartopa paBHas | MIm. Ha Beixome nenutens dopmupyercs
=
R 4acToTa, ONpe/elICHHasl 3HAaU€HHEM, 3alUCaHHBIM B peructp aenutelis yactotel RDIVT.
®opmar naHHbIX perucrpa aeaurenst yactorel RDIVT (RA_DD = 12h):
[a+]
= Ne6uta | 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
=
= Hagii‘:"e DiV15 | DiV14 | DiV13 | DiV12 | DiV11 | DiV10 | DiV9 | Div8 | DiV7 | DiV6 | DiV5 | Div4 | DiV3 | Div2 | Divl | Divo
E Hoctyn | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr | rd/wr
é rae DIV[15..0] - 3nauenune mis neneHus 4actotsl 1 MIIn.
Default state: DIV[15..0] = 0000h
I'IaCTOTa TaKTUPOBaHUSA TaﬁMepa Ha BBIXOJC ACIIUTEIIA OMPCACIACTCA 11O (bOpMyJ'IeI
= F,..= 1 000 000/(DIV[15..0]+1) T,
=
HE
2 % Juct
= =)
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Takum 00pa3om, TaliMep MOXKET TaKTHPOBATHCS OT MUHUMAaiIbHOW yacToThl 15,259 T'm (mpum RDIVT = 0xFFFF) no 1
MTI 1 (mpu RDIVT = 0x0000).

e Peructp cpaBHenus taiimepa TMRCMP (RA_DD = 02h)

Hudposoii xomnaparop CMP dopmupyer ¢nar B peructpe mnpepsiBanus RI 1o
COBIIAJICHHUIO 3HaUeHUs1 Taitmepa ¢ peructpom cpaBueHuss TMRCMP, a taxke popmupyer
copoc taiimepa. B ciydae ecnu B peructpe Hactpoiiku RS[13] = Global_int_ena = 1, T0
OyZeT creHepUpOBaHO MPEPbIBAHUE.

3HaueHue o ymosiyanuto perucrpa cpaBHenus taiimepa TMRCMP = 0000h.

o [IpepbiBanus Taiimepa

Pa3pemenue npepsiBaHus OT TaliMepa yCTAHABIMBAETCS B PETUCTPE HACTPOEK:

RS[8] = timer_interrupt_ena = 1/0 - pa3zpemieHue/3anpenieHue QOPMUPOBAHUS
IIpepbIBaHUs OT TaliMepa (JJ1s1 IOJy4eHUs IPEPhIBAHUI OT TaliMepa ria00aibHOE NPEPhIBAHNE
P 3TOM TaKXKe JIOJDKHO OBIThH paspemieHo B peructpe RS.

Taiimep uMeeT JBa MCTOYHUKA MPEPHIBAHMIA: OT KOMIApaTtopa MpU COBHNAJACHHUU
sHaueHnii TMRCMP u TIMER, a taxke or peauteist 4actoTbl RDIVT. AKTUBHBII
MCTOYHUK MPEPHIBAHUN OMpeesieTcsi OuToM:

RS[14] = IRQ_timer_mode = 1/0 - genurtenb 4acTOThI / KOMIIAPATOP.

Pe)KI/IM, KOorga IIpCpbIiBaHUSA (bOpMI/Ip}IIOTC}I OT ACHIUTCIA 4YaCTOTbI, IIO3BOJIACT

<
= o o )
8 OpraHu3oBaTh ¢ noMoibio Mmoayss DD64-PCI annapaTHblil HCTOYHUK IPEphIBaHUI BBICOKON
=
= 4aCTOTHI, KOTOPBIM MOYKET IMPUMEHATHCS I OCTPOEHUS MPOrPAMM PEAIBHOTO BPEMEHM C
]
= MaJibIM BpeMeHeM peakiuu (ot 1* 1o 65536 Mkc).
= Pexxwum, korma mpepeiBanue (OpMHUPYETCS OT PETUCTpa CPaBHEHHSI, ITO3BOJIAET
O
= HOCTPOUTh IPOrpaMMy peEaJbHOr0 BPEMEHU ¢ OOJIBIIMMH MHTEpBaJaMU OTCYETOB (10
2
4 3HaueHus T = 65535 « 1/15,259 = 4294.9 ¢).
~
%
e BHUMAHHE! ITpu nanucanuu [10 nporpaMMHUCT I0JKEH YUUTHIBATh BO3MOXKHOCTH
=
= koHTposuiepa npepsiBanuid (KII) npoueccopnoit mnatet 9BM, T.K. 4acToTa MOCTYIUICHUS
a2}
A npepeiBanuil ot Moayisi DD64-PCI He nomkHa OpeBbllIaTh MAKCHUMAaJIbHO BO3MOYXKHYIO
o gactoTy o0pabotku npepsiBanuii KII mponeccoproii miarel. B ciaydae ecnu mpepsiBaHus
[s]
= OyayT (opMHpOBaTbCS C YAaCTOTaMHU OJIM3KMMH K MaKCHUMAaJIbHbIM JJISi UCIOJIB3YEMOIO B
= .
g OBM KII - 3T0 MOXET NpPUBECTH K 3aBHCAHUIO CHUCTEMBI JHOO HEKOPPEKTHOH padore
=

IIPOrPAMMBI.
=
ol ©
=| —
< % JIuct
gl =
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Nuanuunanusanus raiimepa. /[Ji1 nepBOHAYaIbHOrO 3alycKa TauMepa HEAOCTATOYHO
TONbKO ycTaHOBHTH OUT RS[9]=1. HeoOxomumo Takke yCTaHOBUTH 3HAUEHUE PETUCTpa
cpaBHeHust Taitmepa TMRCMP otiinuneiv ot 0000h (0000h - 3HaueHue nMo ymoI4aHHUIO),
T.K. ipu 3HadeHuu peructpa TMRCMP pasubim 0000h, 3nauenue taiimepa TIMER Bcerna
oyznet paBao 0000h kak B MUKJIIMYECKOM, TaK U B OJJHOKPATHOM PEKHUMAX, JTaXKE €CITH TalMep

3aIlyIIeH.

IIpumeuanue — Ilonvzosamento neobx00uMo yuumvl8ams, Ymo npu nooave NUmaHus
unu npu copoce konmpoarepa DD64 & pecucmpe RI 6um TMR ycmanosnen 6 «I». Omom

oum copacvisaemcs 8 «0» umenuem pecucmpa TIMER.

o Peaqm3zanus pe:xxuMa reHepaluM peryJsipHbIX NpepbIBAHWH (€3 KOHTPOJIs
NMPOINYCKA NMpepbIBaHUMI
JIMUTEeNbHOCTh OJTHOTO MHTEPBaJia BpEMEHH OlpeenseTcs GopMynon
T=(DIVT _value + 1)*(TMRCMP_value + 1) mxc ,
rae DIVt _value - 3Hauenue, 3anucannoe B peructpe RDIVT;

TMRCMP_value - 3nauenue 3anucannoe B peructpe TMRCMP.

[a+]

= o

S Jnst WHUIAAIN3AIIN Taiimepa HEOO0XOIUMO npojenaTh CIIEYIOIIYIO
=

E‘[ MIOCJIEIOBATEIILHOCTD JIEUCTBHUM.

o

= 1. 3anucate B peructp aenurens yactotel RDIVT 3nauenue DIVT _value u B peructp
= cpaBHeHusa TtaiiMepa TMRCMP 3nauenne TMRCMP_value ucxonas w3 JIJIUTENIbHOCTH
O

= TpeOyeMOro HHTEPBANIa BPEMEHH.

2 .

i 2. YCTaHOBHUTH HayaJlbHOE 3HAUYCHUE TalMepa PaBHBIM HYJIIO.

jusi

=~

— 3. 3anucats B peructp RS kox x01x.001 1.xxxX.XXXX,

S

o

juni

=

5 o Peanu3anmsi pe:xxumMa reHepaluu peryjsipHbIX NpPepbIBAHUN ¢ KOHTPOJIEM
[se)

- npomycKa npepbIBaHuii

5 JIMUTEeNbHOCTh OJTHOTO MHTEPBaJia BpEMEHH OmpeenseTcs GopMynon

<

= T=(DIVT_value + 1) mMkc ,

=}

= rae DIVt _value - 3Hauenue, 3anucannoe B peructpe RDIVT.

=

=

ol ©

=| —

2 % Juct
al =
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JUis ~ vHMNManu3anud  TakMepa  HEoOXOJuMO  MpOoJeaTh CIIEIYIOLIYIO
IOCJIEIOBATEIILHOCTE JEUCTBUI.

1. 3anucars B peructp aenutens yactotel RDIVT 3nauenue DIVT _value ucxons us
JUTUTEILHOCTU TPeOyeMOoro MHTepBaja BpeMEHH.

2. 3anucatb B peructp cpaBHeHus taiimepa TMRCMP 3nauenne OxFFFF.

3. YcTaHOBUTH HAYaJIbHOE 3HAUEHUE TaliMepa PaBHbBIM HYIIIO.

4. 3anucatsb B peructp RS kox x11x.0011.XxXXX.XXXX5.

5. Ilpu mocTyIieHun MpephIBaHusS B 00pabOTUMKE MPEPBIBAHUI MPOYUTATH PETUCTP
taitmepa TMR. Eciu 3HaueHue TaliMepa yBEJIMYWIOCh HA N > 2 pa3 OTHOCUTEIBHO 3HAYCHUS
MPEABAYIIETO BX0/1a B 00pabOTUYHK MPEPhIBAHUS, TO ITO SBIIACTCS MPU3HAKOM h-1-KpaTHOTO
nporycka mnpepbiBaHui. B 3TOM pexume, QakTuyecku, TaiiMep SBISETCS allapaTHbIM
CUETYMKOM IpepbiBaHUM. [lob30BaTENI0 CTOMT YYUTHIBATH, YTO B 3TOM DPEXKHUME OTOOMU
OJIOKUPOBKM TIPEpHIBAaHUS 0053aTeleH W NPOUCXOIUT [0 UYTEHUIO 3HAYEHUS TaiMepa:

peructpa TIMER.

e Pe:xuM n3mepeHusi NPoOMeKyTKOB BpeMeHH

1. 3anucate B peructp aenutensa yactotel RDIVT 3nauenne DIVT_value, 3anaroiuee

<

= o

s JUTUTENLHOCTh OfHOro TakTa Taiimepa TMR. B stom ciyuyae 3nHauenue (DIVT_value+1)
=

g dakTruecku OyIeT paBHBIM TOYHOCTH U3MEPEHUSI MHTEPBaJla BPEMEHH (B MKC).

]

= 2. 3anucars B peructp cpaBHenus taitmepa TMRCMP 3nauenue OxFFFF.

. 3. YcTaHOBUTH HauaJbHOE 3HAUEHHUE TaliMepa paBHBIM HYJIIO.

O

= 4. 3anucars B peructp RS xog x11x.0011.xXXX.XXXX5.

2 .

" S. Ilpm xaxaoM TakTe JAeNuTeNsl YacTOThl 3HayeHWe Taiimepa OyaeT
= o

— uHKpeMeHTupoBatbes. [lpu coBmaneHun 3HaueHus taiimepa TMR_value co 3HaueHuem
2

e peructpa cpaBHeHusi Taiitmepa TMRCMP Oyner reHepupoBaThCsi NpepbiBaHHE. TaKuM
=

3 o0pa3om, eciii OXHumaemasl JIMTEIHHOCTh H3MEPSIEMOr0 WHTEpBalla MOXET MPEBBICUTH
™

M (DIVT _value+1)*65536 MKc, TO I U3BMEPEHUSI TAKUX UHTEPBAJIOB BPEMEHHU MOJIb30BATEIb
5 MOXET B CBOEH MporpaMme co3faTh NEPEMEHHYIO irg_cnt, COAEPKAILYI KOJIUYECTBO
[s]

= BBI3BIBAEMBIX ITPEPHIBAHUMN OT TaMEPA U UHKPEMEHTHUPYEMYIO IIPU KaXKJIOM IPEPBIBAHUU OT
= .

E TaiiMepa.

5

ol ©
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JUTUTETbHOCTD U3MEPSIEMOT0 TPOMEKYTKa BPEMEHH B TaKOM CIIydae MOXKET OBITb

BbIUMCIIEHA 0 hopmyIie:

T = DIVT _value - [lOOOOh -irq _cnt +TMR _ value] .

1.3.2.11 Peructpsi 610xkoB B_DD64_DIO u B_DD64_TMR xonTtpomnepa VPX429

Tabnuua 13 - 30Ha perucTpoB MPSIMOM aipecanuu

Cwmemienue otH. BASE Hoctyn mo WR Hoctyn mo RD
BASE+18h - RI peructp npep.
BASE+1Ah TIMER peructp taiimepa TIMER
BASE+1Ch RA_DD peructp aapeca -

BASE+1Eh RD_DD PEruCTp JaHHBIX RD_DD

Tabnuma 14 - 30Ha perucTpoB KOCBEHHOM aipecalnu

Per. mocrymnneie Per. mocrymnnsie Per. nocrymnueie Per. nocrymnueie
Anpec B RA o 3armczH(Wr) o ‘{TeHPH}(,)H (Rd) Anpec B RA o 3ann01}:1H(Wr) o ‘ITCHI/I}}(’)H (Rd)
00h RID 30h
01h RS 39h
02h TMRCMP . 3Bh
03h 3Dh
04h 3Fh
05h 49h
06h 4Bh
07h 4Dh
< 08h RDO_8_1 . 4Fh
‘E[ 0%h RDO_16 9 RDI_16_1 59
S 0Ah 5Bh
E‘[ 0Bh 5Dh
2 0Ch 5Fh
0Dh 60h -
0Eh 70h - -
3 0Fh 75h PROG_RESET -
= 10h 78h - IOCFG1_16_1
2 11h 79h
- 12h RDIVT 7Ah
E 14h OUTDRIVE_REG | OUTDRIVE_REG 7Bh
~ 18h iMASK_8_1 . 7Ch - IOCFG2_16_1
Z 19h iMASK_16_9 . 7Dh
2 1Ah 7Eh
= 1Bh 7Fh
= 1Ch 80h ; M1_16_1
e 1Dh 84h - M2 16 1
1Eh 88h - M3_16_1
o 1Fh 8Ch - M4_16_1
5 20h 90h - M5_16_1
= 21h - 94h : M6_16_1
= 29h RIF_16_1 RiF16_1 98h - M7_16_1
e 2Bh 9Ch - MS_16_1
= 2Dh
2Fh
=
S
2 %, Juct
n (]
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JlocTyn K perucrpaM KOCBEHHOM aJpecaly OCYIIECTBISETCA YEpe3 PErUCTPhI ajpeca

RA_DD u ganusix RD.

1.3.3 Ucnonb3yemMble EPEKIIIOUATENN U Pa3beMbl

Ha pucynke 9 n3o0paxeHbl OCHOBHBIE Pa3beMbl U MEpeKIrouaTesn ycrpoiictsa. OcTanbHble

pa3beMBbI IIPETHA3HAYCHBI 111 TEXHOJIOTHUYECKUX LeIel U He JIOCTYITHBI MOb30BATEIO.

o o]

ON
SW1

1234

J15

J16

©c 0O

g
E Pucynok 9 - OcHOBHBIE pa3beMbl U IEPEKITIOUATENN YCTPOUCTBA
=
5 Pazwem PO npennazHaveH A moAKIIOYSHUS 1eTiel muTanus. HazHaueHne KOHTaKTOB
g pazbema PO npencrasieno B Tadmune 15.
5 Tabmuma 15 - Haznauenune koHTakToOB pazbema PO
2 PO G F E D C B A
= I | +12V | +12V | +12V NC +33V | 433V | +33V
2 2 +12V | +12V | +12V NC +3.3V | +3.3V +3.3V
; 3 +5V +5V +5V NC +5V +5V +5V
§ 4 NC NC GND NC GND | PERST# | NVMRO
5 NC NC GND |+3.3V_AUX | GND NC NC
g 6 NC NC GND NC GND NC NC
= 7 NC | GND | NC NC GND | NC NC
E,[ 8 | GND | NC NC GND NC NC GND
2 % Juct
=
2l o - ~ - I'®KI1.468351.075P5 5
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+12V - llens nutanus +12B;

+3,3V - llens nutanus +3,3B;

+5V - llens nuranus +5B;

+3,3V_AUX - llens aexypHoro nutanus +3,3B;

GND - Lens 3emu;

PERST# - Ynpasnstoumuii curnan PCI Express Reset;

NVMRO - B uznenuu He uCnonab3yeTcs, coequHeH ¢ kontakroMm C16 pazbema J15;

NC - KoHTaKT HE NOIKIIIOYEH.

Pazvem P1 mpeanaznaden st noaxmrouenust uarepdeiicop PCI Express, RS-232 u

RS-485. Haznauenne koHTakTOB pazbema Pl mpencrasieno B Tabmutie 16.

Tabnuma 16 - Haznauenne koHTakToB pazbema Pl

P1 G F E D C B A
1 | GDiscretel GND PEO1TO- PEOITO+ GND PEOIRO- | PEO1RO+
2 GND NC NC GND NC NC GND
3 NC GND NC NC GND NC NC
4 GND NC NC GND NC NC GND
5 NC GND PEO02TO- PEO2TO+ GND PEO2RO- | PEO2RO+
g 6 GND NC NC GND NC NC GND
= 7] NC GND NC NC GND NC NC
= 8 | GND NC NC GND NC NC GND
= 9 | GND_RS7 GND RX_RS7- RX_RS7+ GND TX_RS7- | TX_RS7+
- 10 GND TX_RX_RS5- | TX_RX_RS5+ GND TX_RX_RS4+ | TX_RX_RS4- GND
‘g 11 | GND_RS5 GND TX_RX_RS6+ | TX_RX_RS6- GND GND_RS4 NC
< 12 GND RX_RS3 TX_RS3 GND GND_RS6 | GND_RS2 GND
2 13 | GND_RS3 GND GND_RS1 | GND_RSO GND RX_ RS2 | TX_RS2
f 14 GND RX RS1 TX_RS1 GND TX_RSO RX_RSO GND
g 15| NC GND NC NC GND NC NC
= 16| GND NC NC GND NC NC GND
s
[a~]
e
Unrepdeiic PCI Express:
% PEO1TO+, PEO1TO- — Beixoas!l nepenatunka PCI Express, Link 1, Lane 1;
Z PEO1RO+, PEO1RO- — Bxoasl npuemuuka PCI Express, Link 1, Lane 1;
=
= PEO2TO+, PEO2TO- — Brixoas! nepegatunka PCI Express, Link 2, Lane 1;
PEO2R0O+, PEO2RO- — Bxoasl npuemnuka PCI Express, Link 2, Lane 1.
.
=
< % JIncr
= =)
£ " e —— — TOKIL.468351.075PD -
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Wntepdeiicet RS-232 u RS-485:
TX_RS0, RX_RS0O, GND_RSO0

Curnanel mepegaTyMka, MpPUEMHHKA M OOIMIMI
nepBoro uaTepdeiica RS-232;

TX_RS1, RX_RS1, GND_RSI

Curnanpel mepenaTyMka, MPUEMHHKA M OOIMIMI
BTOpOro nHTepdeiica RS-232;

TX_RS2, RX_RS2, GND_RS2

CurHanel nepegaTyvika, NMPUEMHHKAa W OOLIUi
TpeThero uaTepdeiica RS-232;

TX_RS3, RX_RS3, GND_RS3

CurHanel nepegaTyvika, NMPUEMHHKAa W OOLIUi
yeTBepTOro uurepderica RS-232;

TX_RX_RS4+, TX_RX_RS4-, GND_RS4 - [lonoxurtenbHblid, OTPULIATENbHBIA U
oOuMii curHaiabl MpHeMoliepeaTyuka mnepBoro uHTepdeiica RS-485, paboraromero B
MOJTYIYTUUIEKCHOM PEXKUME;

TX_RX_RS5+, TX_RX_RS5-, GND_RSS5 - IlonoxurenbHblid, OTpULIATENbHBIA U
o0l curHajbl MpuemoriepeAaTynka BToporo wuHTepdeiica RS-485, paboraromero B
MOJTYIYTUIEKCHOM PEXKUME;

TX_RX_RS6+, TX_RX_RS6-, GND_RS6 - IlonoXuTenbHblid, OTPULATEIbHBIN U

o0mmMii CUTHANBI TpUEMOIIepenaTInKa TpeThero uHTepdeiica RS-485, paboraromero B

<

§[ MOJIYAYIIJIEKCHOM PEXUME;

=

E[ TX_RS7+, TX_RS7-, RX_RS7+, RX RS7-, GND_RS7 - IlonoXuTenbHBIA H
)

= OTPUIATENIBHBI CHUTHAJBI TEpPEAaTInKa, TIOJOKUTEIbHBIA W OTPUIATEIBHBIA CHUTHAIBI
v npueMHUKa U oOmwmii curHan unrepdeiica RS-485, pabortaromiero B MOIHOIYIIEKCHOM
O

= pexHMe.

2

2

f GDiscretel - B uznenuu He ucnonb3yercs, coequHeH ¢ nenbio +3.3V_AUX uepes
2

2 pesucrop 47kOm.

=

=

- Ilpumeuanue — Jna ucnonnenut VPX429-88 I'PKI1.468351.075-02 u VPX429-22
< I'DKI1.468351.075-03 yenu unmepgheticos RS-232 u RS-485 omcymcemesyrom

§[

=

=)

S

=

=

1E

< % Jluct
gl =

5" e " TOKIL468351.075P2 “

Kommposan dopmar A4




Pazbvem P2 npegnasznauen mnsa noakimoueHus: kaHanos [1IK mo ARINC 429, pa3zoBbix

KOMaHJT ¥ BBIBOJIa IOJB30BATENbCKUX CUTHAIOB ¢ pazbemMa J16 (XMC). Ha3znaueHue

VPX429-88-DD10-3-8-5-2-RS-TC

KOHTAaKTOB

pa3beMa

P2

I

HUCIIOJIHCHUA

'®KI1.468351.075 npencraBieno B Tadmuie 17.

Tabnuna 17 - Haznauenne koHTakToB pazbema P2 mist VPX429-88-DD10-3-8-5-2-RS-TC

P2 G F E D C B A
1 DIDO1 GND | DIDO_GNDI1 | DIDOI11 | GND J16:C5 J16:C4
2 GND J16:F13 J16:F12 GND J16:F5 J16:F4 GND
3 | DIDO_GNDI | GND | DIDO_GNDY | DIDQO9 GND J16:C7 J16:C6
4 GND J16:F15 J16:F14 GND J16:F7 J16:F6 GND
5 DIDO2 GND DIDO_GND7 | DIDO7 GND DIDO_GND15 | DIDO15
6 GND J16:F17 J16:F16 GND J16:F9 J16:F8 GND
7 | DIDO_GND2 GND DIDO_GND5 DIDO5 GND DIDO_GND13 | DIDO13
8 GND J16:F19 J16:F18 GND | J16:F11 J16:F10 GND
9 DIDO3 GND SIB8 SIA8 GND SOAS SOB8
10 GND SIB7 SIA7 GND SOA7 SOB7 GND
11 | DIDO_GND3 | GND SIB6 SIA6 GND SOAG6 SOB6
12 GND SIB5 SIAS GND SOA5S SOB5 GND
. 13 DIDO4 GND SIB4 SIA4 GND SOA4 SOB4
‘E[ 14 GND SIB3 SIA3 GND SOA3 SOB3 GND
Z 15 | DIDO_GND4 | GND SIB2 SIA2 GND SOA2 SOB2
é[ 16 GND SIB1 SIA1 GND SOAI1 SOB1 GND
@; Ha3znauenune koHTaktoB pazbema P2 nns ucnonnenus VPX429-00-DD16-3-8-5-8-RS
g [I'®KI1.468351.075-01 npencraBineno B Tadnuie 18.
E Tabmuna 18 - Haznauenne konTaktoB pazsema P2 mist VPX429-00-DD16-3-8-5-8-RS
S P2 G F E D C B A
E 1 DIDO1 GND J16:C13 J16:C12 GND J16:C5 J16:C4
= 2 GND J16:F13 J16:F12 GND J16:F5 J16:F4 GND
o 3 | DIDO_GNDI | GND J16:C15 J16:C14 GND J16:C7 J16:C6
4 GND J16:F15 J16:F14 GND J16:F7 J16:F6 GND
£ 5 DIDO2 GND J16:C17 J16:C16 GND J16:C9 J16:C8
; 6 GND J16:F17 J16:F16 GND J16:F9 J16:F8 GND
E{ 7 | DIDO_GND2 | GND J16:C19 J16:C18 GND J16:C11 J16:C10
= 8 GND J16:F19 J16:F18 GND J16:F11 J16:F10 GND
: 9 DIDO3 GND DIDO15 | DIDO_GNDI5 | GND DIDO16 | DIDO_GNDI6
2 %, Juct
=
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[Tponomxenue Tabnuilst 18

P2 G F E D C B A
10 GND DIDOI13 | DIDO_GNDI13 GND DIDOI14 | DIDO_GND14 GND
11 | DIDO_GND3 | GND DIDO11 | DIDO_GNDII GND DIDO12 | DIDO_GNDI2
12 GND DIDO9 | DIDO_GND9 GND DIDO10 | DIDO_GND10 GND
13 DIDO4 GND DIDO7 DIDO_GND7 GND DIDOS DIDO_GNDS
14 GND DIDOS5 | DIDO_GND5 GND DIDO6 | DIDO_GND6 GND
15 | DIDO_GND4 | GND NC NC GND NC NC
16 GND NC NC GND NC NC GND
Haznaueunue KOHTAKTOB paszbema P2 st HUCIIOJTHEHUS VPX429-88
['®KII1.468351.075-02 npencrasneHo B Tabmuie 19.
Tabmuma 19 - Haznauenue koHTakTOB pazbeMa P2 mis VPX429-88
P2 G F E D C B A
1 NC GND J16:C13 J16:C12 GND J16:C5 J16:C4
2 GND J16:F13 J16:F12 GND J16:F5 J16:F4 GND
3 NC GND J16:C15 J16:C14 GND J16:C7 J16:C6
4 GND J16:F15 J16:F14 GND J16:F7 J16:F6 GND
5 NC GND J16:C17 J16:C16 GND J16:C9 J16:C8
6 GND J16:F17 J16:F16 GND J16:F9 J16:F8 GND
[a+]
§[ 7 NC GND J16:C19 J16:C18 GND J16:C11 J16:C10
S 8 GND J16:F19 J16:F18 GND J16:F11 J16:F10 GND
=
g 9 NC GND SIB8 SIAS8 GND SOAS8 SOB8
= 10 GND SIB7 SIA7 GND SOA7 SOB7 GND
E 11 NC GND SIB6 SIA6 GND SOA6 SOB6
‘% 12 GND SIB5 SIAS GND SOAS SOB5 GND
%’ 13 NC GND SIB4 SIA4 GND SOA4 SOB4
g 14| GND SIB3 SIA3 GND SOA3 SOB3 GND
2 15 NC GND SIB2 SIA2 GND SOA2 SOB2
2 16 GND SIB1 SIA1 GND SOA1 SOBI1 GND
=
z
o
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=
=
=
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B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

Ha3snauenme  koHTakToB  pazbema P2 nna ucnonHenuns — VPX429-22
['®KI1.468351.075-03 npencraBineno B Tadiuiie 20.
Tabmuna 20 - HazHaueHne KoHTaKkTOB pazbema P2 mist VPX429-22
P2 G F E D C B A
1 NC GND J16:C13 J16:C12 GND J16:C5 J16:C4
2 GND J16:F13 J16:F12 GND J16:F5 J16:F4 GND
3 NC GND J16:C15 J16:C14 GND J16:C7 J16:C6
4 GND J16:F15 J16:F14 GND J16:F7 J16:F6 GND
5 NC GND J16:C17 J16:C16 GND J16:C9 J16:C8
6 GND J16:F17 J16:F16 GND J16:F9 J16:F8 GND
7 NC GND J16:C19 J16:C18 GND J16:C11 J16:C10
8 GND J16:F19 J16:F18 GND J16:F11 J16:F10 GND
9 NC GND NC NC GND NC NC
10 GND NC NC GND NC NC GND
11 NC GND NC NC GND NC NC
12 GND NC NC GND NC NC GND
13 NC GND NC NC GND NC NC
14 GND NC NC GND NC NC GND
15 NC GND SIB2 SIA2 GND SOA2 SOB2
16 GND SIB1 SIA1 GND SOA1 SOB1 GND
Kanans! I1K mo ARINC 429:

SIA(1...8), SIB(1...8) - Bxoasl npueMHukoB kaHaioB [IK mo ARINC-429;

SOA(I...8), SOB(1...8) - Beixoasl nepeaatunkoB kaHanoB [1K mo ARINC-429.

Pa3oBbie KOMaHObI:

DIDO(1...16) - uenu pa3oBbIX KOMaH]I;

DIDO_GND(1...16) - rannbBaHUYECKH pa3BsI3aHHBIEC LEMH 3€MJIM Pa30BbIX KOMaH/I.

Haznauenue neneit pa3oBbix koman Aiis ucnonHenus: VPX429-88-DD10-3-8-5-2-RS-TC:
— DIDOI1 - DIDOS, DIDO7, DIDO9, DIDOI11 - BxoaHble pa3oBble KOMaH Ibl, TUI 3

(cM. Tabmuny 3);

— DIDO13, DIDO15 - BeIxoaHbIC pa30Bbie KOMAHIBI, TUI 5 (CM. TabmuIy 3);
DIDO_GND1 - DIDO_GNDS5, DIDO_GND7, DIDO_GND9, DIDO_GNDI11,
DIDO_GND13, DIDO_GNDI15 - nuenu 3emiu, o0seanuensl ¢ GND.
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Haznauenue nieneit pa3oBbix koman A1 ucnosnHenus: VPX429-00-DD16-3-8-5-8-RS:
— DIDOI1 - DIDOS - BxoaHble pa30oBbie KOMaHIbI, TUII 3 (cM. Tabmuiy 3);
— DIDQY - DIDO16 - BeIxoHbIE pa30Bble KOMAaH/BI, THIT 5 (CM. Tabmuy 3);
— DIDO_GNDI1 - DIDO_GND16 - uenu 3emnu, o0benuaersl ¢ GND.

[Tonw3oBarenbckue curHanbl ¢ pazbeMa J16 (XMC) - J16:XX - XX coOTBETCTBYET

HOMEpY KOHTakTa pa3bema J16 uznenus.

Pazsem J15 mnpennaszmauen mns mnoxkimrouenuss uHTepgeiica PCI Express u

YIPaBISIONIMX CUTHAJIOB K mocanouHomMy mecty XMC mopyneil. HazHaueHue KOHTaKTOB

pazbema J15 npencrasneno B Tabnuie 20.

Taomumna 20 - Haznayenne KOHTAKTOB pa3zbeMa J15

J15 A B C D E F

1 PETOpO PETOn0O +3.3V NC NC +12V

2 GND GND TRST# GND GND PERST#

3 NC NC +3.3V NC NC +12V

4 GND GND TCK GND GND NC

5 NC NC +3.3V NC NC +12V
g 6 GND GND TMS GND GND NC
= 7 NC NC +3.3V NC NC +12V
= 8 GND GND TDI GND GND NC
é 9 NC NC NC NC NC +12V

10 GND GND NC GND GND GAO
\S 11 PEROpO PERONO NC NC NC +12V
EE 12 GND GND GAl GND GND NC
j 13 NC NC +3.3V_AUX NC NC +12V
é 14 GND GND GA2 GND GND MSDA
< 15 NC NC NC NC NC +12V
ﬁ 16 GND GND NVMRO GND GND MSCL
; 17 NC NC NC NC NC NC
<
8 18 GND GND NC GND GND NC

19 REFCLK+0 REFCLK-0 NC WAKE# ROOTO# NC
= PETOpO, PETOnO - moJyio)KUTENIbHBINA U OTpULATENIbHBIN BXx0Abl ¢ nepeaaTunka PCI
E;[ Express XMC moayns;

PEROpO, PERONO - monoXuTenbHbIA U OTpULIATENbHBIA BbIX0/bI Ha npueMHUK PCI
E[ - Express XMC moayns;
; §, JIuct
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Iloan. u mata

REFCLK+0, REFCLK-0 - mosoXuTenbHbI U OTPULIATENIbHBIA BBIXOJIBI TaKTOBBIX
nmnysibcoB muHbl PCI Express XMC monyns;

PERST# - ynpasnsiromuii curaan PCI Express Reset moayns XMC;

+3.3V - nens nutanus +3,3 B moayns XMC;

+3.3V_AUX - nens gaexypHoro nutanus +3,3B moayns XMC, coenunena c +3.3V;

+12V - nens nutanus +12 B monyns XMC;

TRST#, TCK, TMS, TDI - unrepdeiic JTAG, B uznenuu He ucnosb3yercsi. TRST#
coenuHeH ¢ GND uepe3 pesuctop 10 kOm, TCK, TMS, TDI coenunenst ¢ +3,3B uepes
pesuctopsl 10 kOwm;

GAO, GA1, GA2 - uneatudukaropsl HoMepa ciiota XMC, coequnensl ¢ GND;

NVMRO - B uznenuu He UCIIOIb3YETCs, COEMHEH C KOHTakToM A4 pazbema PO;

WAKE# - coenunen ¢ +3.3V uepes pesuctop 10 kOwm;

ROOTO# - coenunen ¢ +3.3V uepes pezuctop 10 kOm;

MSDA, MSCL - muna IPMI I2C, B wu3nenuu HE UCHOJB3YETCS, CUTHAJBI
noJAKItoYeHbI K 1enu +3.3V uepes pezucrop 10 kOwm;

NC - KOHTaKT HE MOAKJIIOYEH.

Pasbem J16 npenHaszHaueH 175 NOAKIIOYEHUS MOJb30BATEIBCKUX CUTHAIIOB C MOJYJIS
XMC na pazvem P2. KommyTaiusi cUrHajaoB B 3aBUCUMOCTH OT UCIIOJHEHUS MPEJICTaBlIeHa B

Tabmumax 8, 9 u 10.

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

JIuct

3

T ®KI1.468351.075PD “

Kommposan dopmar A4




Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

[Tepexmouarens SW1

ITepembiuka 1 nepexntouarens SW1 B nonoxenun OFF HacTpauBaeT MyJIbTUILIEKCOD

HD3SS3412RUA Ha pabory wum3genusi udepe3 mnepsblii Link wunTepdeiica PCI Express
(xontaxktel PEO1TO+, PEO1TO, PEO1RO+, PEO1RO pa3sema P1);

[Tepembruka 1 nepexmrouarenss SW1 B nonoxenun ON HacTpanBaeT MyJIbTUILIEKCOP

HD3SS3412RUA na pabGoty wm3menusi uepe3 BTopod Link wunTepdeiica PCI Express
(xontaxktel PE02TO+, PEO2TO, PEO2R0+, PEO2RO pa3wema P1);

[Tepembruku 2, 3 u 4 mpenHa3HA4YeHBI ISl OTJIAJOYHBIX IeJied M JOJKHBI OBIThH

yCcTaHOBJEHBI B osioxkeHuu ON.

3

IL AC

IL

['®KII1.468351.075PD

JIuct

60

Kommposai

dopmar A4




2 Wcrnonb30BaHKE 110 HA3HAYEHUIO
2.1 DkcryaTallMOHHBIE OTPAHUYEHUS

VcnoBus OKCIUTyaTalluu HU3JICJIUNA HC NOJIKHBI MPCBBIIATh YKA3aHHBIC B TCXHUYCCKUX

ycnoBusax ['OKII1.468351.075TVY.
2.2 IToaroroBka K UCIIOJIB30BAaHUIO U3AEINS 10 HA3HAUYEHUIO
2.2.1 VYcraHnoBka uzaenus

[lepen yctaHOBKOM M31enus B ammapaTypy HOJb30BaTelss HEOOXOAMMO MPOU3BECTH
BU3yQJIbHBI KOHTPOJIb HW3JEJIHs Ha OTCYTCTBUE HAa HEM CJIEA0B MEXaHHYECKUX
noBpexxaeHu.  Jlomyckaercs — NMOACOEAUHATH/OTCOCAUHATh  M3ACINE  TOJIBKO  IIpHU
BBIKJIFOYEHHOW aIaparype I0JIb30BaTelis, B KOTOPOU yCTaHaBiIuBaeTcs usnenue. M3nenue
CYMTACTCSA IOArOTOBJIEHHBIM K MCIOJIB30BAHHUIO II0CIE€ YCTAaHOBKM B  aIllaparypy

MMOJIB30BATCIIA U TPOBCPKHU NNPABUIIBHOCTU IMOAKITIOYCHUA BCCX COGﬂHHHTCHeﬁ.

2.2.2 Mepsl 6€30M1aCHOCTH TPY NOATOTOBKE M3/EHS K HCIIOJIB30BAHUIO TIO

Ha3HAa4YCHHIO

[a+]

=

<

=

; Bo wu30exaHue HECYACTHBIX CIy4acB HE JOMyCKAeTCs IMPOBEACHHE paboT TpH

=

é BKIIFOUCHHOM IIMTAHUHA. O6CJ-Iy}KI/IBaIOIlII/Iﬁ IICPCOHAJT OOJIKCH 6BITB O3HAKOMIJICH C 06H_H/IMI/I
IpaBUIaMK O€30IIaCHOCTH PabOThI ¢ HJIEKTPHUYECKUMH IIETSIMH.

o

E‘ K pa6OTaM 10 O6CJ-Iy}KI/IBaHI/II'O HU3ACIIUA JOJIKHBI OOITYCKATbhCA JIMId, O3HAKOMJICHHLIC

ol

Z‘ C HACTOAIIIUM pYKOBOI[CTBOM 10 3KCHHyaTaHI/H/I.
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Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

3 TexHuueckoe 00CITy)KHBaHUE

3.1 IIpoBepka pabOTOCTIOCOOHOCTH U3EIHS

IIposepky paboTocrnocoOHOCTH U3Aenus npoBo AT 1o 1. 4.2.1 FOKIL.468351.075TVY.
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Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

4 Texywmiuii peMOHT

PeMOHT oTKa3aBIIero u3aeus IIPpOU3BOAUTCA HA 3aBOJC U3TOTOBUTCIIC.
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Iloan. u mata

B3am. uaB. Ne | UuB. Ne my6or.

Iloan. u mata

MuB.Ne nou.

11-3010

5 TpancnopTupOBaHME U XpPaHEHUE

5.1 W3penue TpaHCHOPTUPYIOT B TPAHCIOPTHBIX CpEACTBAX JOOOr0 BHJA B
COOTBETCTBUU C MPaBUJIaMH, AEMCTBYIOIIMMH Ha COOTBETCTBYIOILIEM BU/IE TPAHCIIOPTA.

KiimmaTtnueckue yciioBHs TPaHCIIOPTUPOBAHUS M3JEIUs HE JOJDKHBI IPEBBIIIATH
npeaebHbIe apaMeTpsl, ykazanuble B Tadbmune 1 'OKI1.468351.075TY.

ITo MmexaHn4eCcKuM BO3ECHCTBUAM U3/IEJIME B TADHON YIIAKOBKE B COCTABE aNNapaTypsl
MPEeANPUATUSA-TIOTPEOUTENST OMYCKAeT TPAHCIOPTUPOBAHME B IKECTKUX YCIOBHUSX TIO
I'OCT B 9.001.

5.2 W3pgenwe TpaHCHOPTUPYIOT M XPAHAT B IUTATHOM YNAKOBKE MNPEINPUATHS-
WU3rOTOBUTEJIS.

YcnoBust XpaHeHUs U3AeNUs JOKHBI cOOTBEeTCTBOBaTh TpeboBanusim 'OCT B 9.003.
Wznenue B mporecce XpaHeHHsI HE TpeOyeT MPOBeIeHUSI TEXHUIECKOTO 00CITyKUBAHUS.

N3nenue XpaHAT B CKIaJACKUX OTAIUIMBAEMBIX TTOMEILEHUSAX.

B nomemenusix 1jisi XpaHeHUsi HE JOJDKHO OBITh arpecCHBHBIX HpHUMecei (mapoB
KHUCJIOT, IIEJIOYEN ), BBI3BIBAIOLIUX KOPPO3HUIO.

5.3 VYcraHOBKYy, MOHTaX WM3J€IUsl Ha MECTe OJKCIUTyaTalluh, TEXHUYECKOe
OOCITy’)KHBaHWE W yCTPAaHEHHWE HEUCIPABHOCTEH NPOM3BOAUTH B COOTBETCTBHH C

pykoBoacTBOM 10 3kciryatauuu ['OKI1.468351.075P0.

JIuct
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JIuct perucrpanuy U3MEHEHUN

Bxomsammuii Ne
Homepa nmcToB (cTpanuir) Bcero nuctos
CONPOBOJIU- Ilon- | Ha-
sm (ctpanutm) B | Ne nokym.
AHHyIHpO- TEIBHOTO J10- | IHCh Ta
W3menennnix | 3ameHenHbIx | HoBpIx JIOKYM.
BaHHBIX KyMEHTa | JlaTa
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