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1. Haznauenue

Kontpomnep BIVME-2 pa3paboTtan ajis SKCIuTyaTtauy B COCTaBe MarucTpaibHO-
MoayibHBIX cucteM ctanaapra VME. KonTposuiep BbIosHSEeT PYHKIIMH CUCTEMHOTO
kouTposuiepa u VME-mactepa. Hanuune Bctpoennbix unrepdericoB Ethernet u CAN
IIO3BOJISIET JIETKO HHTErpupoBatb VME cucremy B cOCTaB COBPEMEHHOIO KOMIIBIOTEPHOIO
KoMmIuiekca. [IporpamMmMHas moaaepKka BKIHOYAET OTKPBITHIE ONEPALMOHHBIE CUCTEMBI
RTEMS u Linux.

Bo3moskHbIE 001aCTH IPUMEHEHHIA:

e VYrpaBiieHUE NPOMBIILICHHBIMUA YCTAHOBKAMHU

e Cucrembl cOOpa JaHHBIX

e KonTposnep BBO1a-BbIBOAA

2. OCHOBHBIE XapaKTEPUCTUKHU

Ta6uuna 1. TexHnueckue XapakTepucTHKHN KOHTpoJuiepa BIVME2

[Iponeccop Freescale PowerPC
MPCS852

TakToBast yactora 50 Mhz

o3y 32 Mo6aiitr SDRAM

Flash 4 Moait

HnTepderico Ethernet 10/100
Konconp RS232
2 unreppeiica CAN 2.0b
2 cnota Industry Pack
VME

[Ipouee Muxkpocxema RTC

VME — muna
Tunsl anpecanuu Al6, A24, A32

[Tporpammupyemsblii aapecHbIil Moau(UKaTOp

dopMaThl JaHHBIX

D8, D16, D32

VME 3anpocuuk IIporpamMmmupyemas JIMHUS 3a1poca,
OCBOOOKJIEHHUE T10 3aIPOCy

VME apOutp DOUKCUPOBAHHBIA U KPYTOBOM MPUOPHUTETHI

[IpepriBanus IRQ1..IRQ7 na VME mune

Boi3oB npepsiBanusi no AC FAIL




Pucynok 1. CTpykTypHasi cxeMa KOHTpoJIJIepa

VME P1

VME P2

NVRAM
RTC FPGA
CPU MODULE
PowerPC CPU SDRAM Industry Pack Industry Pack
50 MHz 32 Mbyte SLOTO SLOT1
FLASH ETHERNET
4 Mbyte 10/100
I I
| | Industry Pack Industry Pack
CAN interface 0 CAN interface 1 IO socket IO socket
SJA1000 SJA1000 IDC50 IDC50
CANO e CANI Ethernet |5 Console
DB9 DB9 RJ45 RJ11




3. IloakmroyeHrne KOHTpOoJIIepa

Ha nnate koHTpoJuIepa pacroyiokeHsbl (CM.
Pucynox 2):

l.

W

Knonka copoca (SW1). [Ipu HaxxaTvu KHOIIKH TTPOMCXOIUT aIllapaTHbI cOpOC
KOHTpoJuiepa. Eciiv ycTaHOBJIEH peXUM CUCTEMHOTO KOHTPOJUIepa, CUTHAJ cOpoca
nogaercs Ha Bcto VME cuctemy. Eciiu BIVME?2 He aBisieTcsi cCUCTEMHBIM,
cOpachIBaeTCs TOJIBKO JIOKATBHBIN MPOLECCOpP.

Nupukarop jgokanbHoi cetu (HL1). Muauuupyer Hanuyue curHania JMHKa, pu
ATOM CBETO/IMOM cBeTUTCS. [IpremM u mepeaayda makeToB KOHTPOJLIEPOM OTOOpaxaeTcs
IIyTEM KPAaTKOBPEMEHHOI'O BBIKJIIFOUEHUS CBETOAMOAA.

. Maaguxarop aktuBHocTH VME mmubl (HL2). 3aropaercs npu obpameHun

npoueccopa k VME mune.

. Mapukaropsl akTuBHOCTH MHBI CAN (HL3, HL4). InnukaTops! 3aropatorcs npu

npueMe nnu nepenaye naketon uepe3 CAN nmunuro. HL3 coorBercrByeT inanun CANO,
HL4 coorBercTByer nmuann CANI.

Pa3zsembl mmabl CAN (XS5, X6). X6 cootBercTByeT CANO, X5 coorBerctByeT CANI.
Pa3zsem Ethernet 10/100 puist noakirouenus JokaabHoi cetu (X3). Uepes aToT
pa3beM KOHTPOJLIEP MOIKIIOYAETCS CTAaHAAPTHBIM KaOeJIeM K CETEeBOMY
KOHLIEHTPATOPY.

Pa3bem ans noakiaouenus koncosm (X10). Uepes kabenb-nepexoTHUK
noakouaercs K nopty RS232 TIK unu tepmunana.

IIIThIpeBbIe pa3beMbl O] IVIOCKHUIT Kadesib 1J1s BbIBOAAa CUTHAJIOB IP Me30HnHOB
(X8, X9). Kaxnplit pazbem umeeT S0 KOHTAKTOB U MOJICOCAMHEH OJITHOUMEHHBIMHU
KOHTAaKTaMH K pa3beMy BBOJA-BBIBOA ME30HMUHA. X8 cooTBeTCTBYET [P Me30Huny 0,
X9 coorserctByer [P Mme30HuRHY 1.

Pa3zbembl VME mmnbl P1, P2. Passem P2 ucnions3yercs npu 32-x pa3psigiHoM
JOCTYIIE K JaHHBIM U 32-X paspsaHoM ajpece. Ha HekoTopsix kpocc-mnatax VME stot
PEXKUM MOKET HE MOJAEPKUBATHCS, U pa3beM P2 MoxkeT ObITh HE 3a/1eHiCTBOBAH.



Taonuua 2. Haznauenne koHTakTOB pazbema Ethernet X3

Konrakr | [lens
1 TX+
2 TX-
3 RX+
4
5
6 RX-
7
8
Tabauna 3. HazHaueHHe KOHTAKTOB KOHCOJILHOro nmopra X10
KonTakt ]_[CHL HaIlPaBJICHUC
1 RXD BXOJI
2 TXD BBIXOJ]
3 GND
4 GND
5
6

Tabauna 4. Haznauenue koHTakTOB pa3bemMoB CAN (Bmiika DBY)
KOHTAKT | CUTHAaJI

Cornacyronuii pesuctop 1
CanL

Omnnerka xa6enst CAN
Cornacyoonmi pe3uctop 2
3eMJis yCTpOHCTBA

Brixon mutanus O B

CanH

NC

Brixog nutanus 5 B

O ||| || n|w(o|—

IIpumeyanus:

1. BHyTpennuii cornacytomuii pesuctop (120 om) MmoxeT

OBITH BKJIFOYEH JKAMIIEPOM, YCTAHOBJICHHBIM Ha IJIaTe KOHTPOJUIEpA PSJIOM C pa3beMOM
CAN, uim nyTeM 3aMbIKaHUsI BbIBOJIOB 1,4.

i1. BerBoabl 6, 9 MOryT OBITH MCTIOJIB30BaHbI KaK M30JIMPOBAHHOE MTUTAHNUE BHEIITHETO
yCTpoicTBa ¢ moTpebiienrem He 6osee 100 ma.



Pucynok 2. PacnoJiosxkenne pa3beM0B U MHAUKALMHU
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4. 3arpy304HbIi1 MOHUTOP

[Tocie BKIIFOUEHHUS TUTAHUS WK TIEpe3anyCcKa KOHTPOJIIepa yIIpaBJIeHUuEe BCerja
IIOJIy4aeT 3arpy304HbIi MOHUTOP. B 3aBUCHUMOCTH OT yCTaHOBJIEHHBIX [1APAMETPOB,
MOHHUTOP Cpa3y MOCJE 3aIlyCKa MOXKET HA4YaTh 3arpy3Ky OIEPALMOHHON CUCTEMBI UIIN
neperTr B KOMaHAHBIA pexkuM. KoMaHIHBINA PEXXUM HCTIOIB3YETCS TSl KOHPUTYpaIuu
MOHUTOPA U BBINOJIHEHUS ONPECIIEHHBIX CEPBUCHBIX (DyHKUUH. B 3TOM pexxume MOHUTOP
BBIITOJIHAET BBOJAMMBIE MOJIB30BATEIIEM YEPE3 KOHCOJIb KOMAaH/Ibl M BEIBOJUT HA KOHCOJIb
pe3ysbTaT uX BblnoiaHeHus. Habop KkomaH1 3aBUCHUT OT TeKyIiero MeHo. Coaepxumoe
MEHIO MOKHO IIOCMOTPETh HAKaTUEM B TEPMUHAIBHON Iporpamme kinasuin <h>, <Enter>.

MOHHTOP BBIIOTHSET CAEAYIONUE (PYHKIIHH:

e3arpyska U CTapT ONEPAMOHHON CUCTEMBI
e[IporpammupoBanue flash mamsitu
eBrimonHeHne cepBUCHBIX (PYHKIHH 10 Koman e noas3oBatens (ARP 3anpoc, ICMP
echo)
ePeakTrpoBaHre MapaMeTpPOB U HACTPOEK CETH, OTHOCSIINXCS K pab0Te MOHUTOPA
eKonupoBaHnue, 3aM0JHEHUE, TECTUPOBAHUE MTAMSITH
[TapameTpsl MoHUTOpa coxpansitorcs Bo flash mamsiTi u He 3aBUCAT OT MapaMeTpoB
ONIEPALlMOHHOM CHUCTEMBI.

4.1. KoHcoisib MOHUTOpA

JIJist MOKIII0ueHrsT KOHCOJIM HEOOXO0IMMO MCTIOIB30BaTh CIICIIMATIbHBIN Ka0enb U
TePMUHAIBHYIO TporpamMmy ¢ apamerpamu: 38400, 8b, np, flow control = off

4.2. PenaktupoBaHue napaMmeTpoB MOHUTOPA

Ilepexon B MEHIO peAaKTUPOBaHUS IaPaAMETPOB IIPOUCXOAMT 110 KOMaHJE Opt MOHUTOPA.
JIOCTyIIHBI CIIEAYIOIIME TAPAMETPBI:

myip - BBoz IP anpeca monuropa

servip - BBoz [P ampeca cepBepa, ¢ kotoporo Oynaet 3arpyxatbcs daiin mo TFTP
MIPOTOKOIY

gwip - BBox [P anpeca cereBoro nuiro3a

mask - BBOJ ceTeBOM MAaCKu

file - ums Qaiina, 3arpyxaemoro u3 TFTP cepsepa

loadptr - agpec oGnactu nmamsaT, Kyaa Oyaer 3arpykatbes dain (hex)

jumpptr - aapec nepenayu yrnpapieHUs 110 KOMaHJe go Win rnpu aBro3amycke (hex)
bootstr - conepxuMoe KOMaHIHON CTPOKHU, HE UMEET 3HAYEHUS [ MOHUTOPA,
UCIIOJIB3YETCS TOJIBKO ONEPALMOHHONW CUCTEMOU

bootptr - agpec, Ky1a KONUpPyeTCsl KOMaHHAs CTPOKa, eciu ycraHosiieH ¢uiar «Copy
bootstring to RAM»

bootsrc — ncrounuk 3arpysku ¢aiina (0 — TFTP cepsep, 1 — dmdm).

bootlen — ynna ¢aiina. [lapamerp ucmonb3yeTcs TOIBKO IPU 3arpy3Ke U3 (IIdII MAMSTH.
list - BEIBOJIUT 3HAUYEHUA BCEX MMAPAMETPOB



flags - mepexoa B MEHIO YCTaHOBKH (pJ1aroB

JloctynHel cienyroniye ¢uaru:

¢"verbose mode" - mpu ycTaHOBKe B "on'" MOHUTOP BBIBOJMUT OOJIBIIIE TEKCTOBBIX
cooOI1eHnit mpu padoTe;

¢"TFTP standalone" — nomkeH ObITH ycTaHOBIICH B "'on'".

¢"Auto bootp" - BermonusaTe BOOTP 3ampoc npu nepesamnycke

¢ "Auto load" - BeIONHATH 3arpy3ky Qaitna no nporokony TFTP npu nepesanycke
(ananormyno xomasie load)

¢ " Auto jump" - BBITIOJIHATH NE€peavy yIpaBlICHUS MPHU Nepe3anycke (aHATOTUIHO
KOMaHJIe go)

¢ "Copy bootstring to RAM" - konupoBaTh KOMaHAHYO CTPOKY B ONIEPAaTUBHYIO
naMsTh [IPHU Iepe3anycKe

¢ "Watchdog timer" — BKJIIOYUTH CTOPOXKEBOM TaliMep (aBTOMATUYECKUI TIEpe3anycK
P 3aBUCAHUU KOHTPOJLIEPA)

update - coxpanuTth Bce napameTpsl Bo flash

4.3. CepBuUCHbBIC KOMAH/IbI

pings - MounuTOp nepexoauT B pexkuM ICMP 3x0 cepBepa u oTBedaeT Ha ping 3ampockl OT
JOPYTUX CTAHLUMMU B CETU. PEXXHUM CIIyKUT JJIs1 IPOBEPKU COCIUHEHHUS JTOKAJIIBHOM CETH.
ITepen BBITIOTHEHWEM KOMaH/IbI JIOJKHBI OBITh YCTAHOBJICHBI ceTeBbIe HACTpouku (IP
ajzpec, Macka, 1I03)

bootp - monuTop 3anpammsaer cereBrle napamerpsl y BOOTP cepsepa

arp - mouutop nenaet ARP 3anpoc u nonydaer Ethernet anpec cepsepa 1o ero IP angpecy.
[IpensapurenbHo n0KeH ObITH BBeeH [P anpec cepBepa (mapametp servip).

load - moHUTOp 3arpyxaet (aiiy B onepaTuBHYIO MamsATh KoHTposuiepa o TFTP
OTOKOJY. AJIpec mamsTH 3a1aeTcs napameTpom loadptr, cereBoii ajgpec - mapameTpom
servip, ums (aiina — mapamerpou file. Mcnonp3yeTcs A5 TECTOBBIX LIETIEH.

g0 - MOHUTOD MEPENAET YIIPABICHUE 110 aIpeCy
mdump - pacnieyaTka COAEPKUMOrO MaMsITH

mfill - 3anonaHeHne 06IacTH MaMATH KOAOM

mtest - TeCTUpOBaHKE 00JIACTU AMATH

fflash — nporpammupoBanue flash mamstu. Komanna ananornuna komanje load, Tosbko

JTAaHHBIE 3arpy>KAl0TCSl HE B ONEPATUBHYIO NaMsTh, a mporpamMmmupytorcs Bo flash. J{nuna
3anporpaMMHUpOBaHHOTO yudacTka Bo flash mamsaru onpenensiercs muHou daiina.
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4.4. Ocobennoctu 3arpy3ku OC Linux

Jlis 3arpy3ku agantupoBanHoro At PowerPC sapa OC Linux He00X0aumo
YUUTHIBaTh, YTO B AMATh KOHTPOJIIEpa 3arpy’kaeTcsl He UCTIONHIeMbIH (aiin, a maker,
NOJIrOTOBJIEHHBIN nporpamMmoi lipack. B Tene makera B c:kaToM BUJIE€ XPAHUTCA AJIPO U
oOpa3 (aitnnoBoit cucremsl Linux. [TakeT Takke cOAEP>KUT 3aroJioBOK € yKa3aHUEM
pa3MepoB s1pa, oOpa3za ¢ainoBoil cucteMsl U ux cMmeneHus M. O6pas ¢aitnoBoil
CUCTEMBI MOXET OBbITh ONIMOHAIBHBIM, €CJIM UCIIOJIb3YETCs 3arpy3ka uepe3 NFS.
[TapameTpsl MOHUTOPA IS 3arpy3Ku Linux JOJKHBI OBITH CIIEAYIOIUMU:
Jumpptr = 200000
loadptr = 200000
bootptr — He UMeeT 3HaYCHHUSI
O06pa3 c makerom Linux 3arpyskaercst u3 ¢idi namsta uiu ¢ ynaaeaaoro TFTP cepsepa,
B 3aBUCUMOCTH OT TTapaMmeTpa bootsrc.

[Tocne 3arpy3ku nakera Linux MOHUTOp mepeaacT ynpaBieHHUE 1Py, KOTOPOE JOKHO
3HaTh, 16 HAXOAUTCS KOpHeBas ¢aiiinoBas cuctema Linux. Bo3MoxxHbI 1Ba BapuaHTa:

1. O6pa3 ¢aiinoBoi CUCTEMBbI MOYKET HaXOAUTHCA B TOM K€ MMaKeTe, 4yTo U sApo. B
ATOM CIIydae Aapy 4epe3 mapaMmerp MoHUTopa bootstr mepempaercss KOMaHAHAS CTPOKA
CJIEIYIOILEro BU/IA:
root=/dev/ram rw ramdisk size=6000 init=/usr/sbin/flash

2. SInpo Linux ucnomns3yet ceTeByto (ainoByto cuctemy NFS. Komangnas ctpoka
JOJKHA UMETh BUJL (TIpUMED):

root=/dev/nfs rw nfsroot=192.168.1.1:/home/sdk/ppc860/linux/initrd
1p=192.168.1.2:192.168.1.1::255.255.255.0::eth0:0off
rae

192.168.1.1 —agpec NFS cepsepa

192.168.1.2 — agpec koHTpOIUIEpa

/home/sdk/ppc860/linux/initrd — qupextopust NFS cepsepa, B koTopoi
pacmonaraercst KopHeBas (aiinoBas cucrema Linux.

4.5. OOHOBIIEHHE TPOrPAaMMHOI0 00ECIIeUEeHHsI KOHTpOoJIepa

Ecnu flash mamsts koHTpoiepa ucnonsdyercs 11 xpanenus nakera OC Linux,
0OHOBJIEHHE TPOrPAMMHOTO 00ECIIEYeHHs] IPOUCXOIUT IO CIIEIYIOUIEH mpoleaype:

e 3anyctuts nporpamMmmy TFTP cepBepa Ha KOMIBIOTEPE U pa3pelIUTh CEPBEPY AOCTYII
HA YTEHUE K KaKOH-IN0O0 TUPEKTOPHH

e (CkomupoBaTth B ATy AUpeKTOpHIO (aitsl image.bin ¢ 00pa3oM MpOrpaMmMHOIO
obecrieueHus KOHTPOJUIepa

e [loaxmroYuTh K KOHTPOJIJIEPY KaOeah KOHCOJIU U Ka0esb JIOKAJIbHON CeTH

e 3anmyCTUTh Ha KOMIBIOTEPE MPOTrPaMMy TEPMHUHAA U YCTAHOBUTH MapaMeTphbl
1oCJIeIoBaTeIbHOTO TTopTa: ckopocTh 34800, 8 6uT, 1 crom 6uT, 6€3 KOHTPOISA
YETHOCTH.

o Ilepe3amyctuth KOHTpOJLIEP (KOMaHa reboot).
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OcTaHOBUTH IIpOLIECC 3arpy3KH, HaxkaB M00y1o Kiasuily. [locie 3Toro KoHTpoILIEp
OyZeT HaXOJUTHCS B pEKIUME MOHUTOPA.
Ecnu Heobxoaumo, usmenuts [P aapec MoHUTOpA U cepBepa, a TAKKE CETEBYIO MAaCKy
(MeHI0 Opt MOHUTOPA).
[IporpammupoBanue npoucxoaut no komanae fflash monuropa:

boot> fflash<CR>

12



5. Kapra nmamsitu

BoapmMHCTBO pecypcoB KOHTpoJiepa oToOpaxkaercs B 32-0uTHOe (pu3nveckoe
azpecHoe rnpoctpancTBo. OOpaleHne K ycTpoicTBaM BO3MOKHO JTH00 uepes ApaiiBepsbl
OTIEPALIMOHHOM CUCTEMBI (B KOHTEKCTE SApa), TMOO0 MyTeM OTOOpaXeHHS OKOH B

NPUKJIAJHON TPOrpaMMme.

Tab6auua 5. Kapra namatu nepugepuiiHbIX YCTPOICTB

Anpeca Pa3zmep YcTponcTBo
00000000..01FFFFFF | 32 MGaiit | SDRAM (*)
80000000..83FFFFFF | 64 Mo6aiit | VME muna, anpecarus A32, ctpanuia (**)
F0000000..FOFFFFFF | 16 Mo6aiit | VME muna, agpecarus A24 (*¥*)
F8000000..F83FFFFF | 4 Mo6aiit | Flash (*)
FFF00000..FFFOFFFF | 64 Kb6aiit | biok peructpos npoueccopa MPC852
FFF40000..FFF43FFF | 16 K6aiit | biok peructpoB VME untepdeiica (**)
FFF44000..FFF400FF | 256 6aiit | O6nacts namsitu RTC (**)
FFF48000..FFF4801F | 32 Gaiit bnok peructpoB CAN unrtepdeiica 0
FFF48020..FFF4803F | 32 GaiitT bnok peructpoB CAN unrepdeiica 1
FFFF0000...FFFFFFFF | 64 K6aitt | VME muna, angpecanus A16 (**)
[Ipumeyanus:

* pacmookeHne 00JIaCTH MaMSITH MPOTPAMMHUPYETCSI 3arPy309HBIM MOHUTOPOM
** pacnosioxkeHnue 061acTu naMatu nporpammupyetcs VME 6ubnuorekoit
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6.VME untepdeiic

6.1. OO1iee onrcanue

VME untepdeiic BIMOMHSAET caeaytomue QyHKINH :

Tpancnsauusa UUKIOB OT JIOKAIBHOM MKHBI ITporieccopa Ha VME muHy B cOOTBETCTBUI
C KapToil azipecoB U (opMaTOM JaHHBIX

ApOutpaxx VME : 3anpoc 1 0cBOO0KI€HUE ILINHBI, CUCTEMHBIN apOUTp (B pekume
CUCTEMHOI'0 KOHTPOJIJIEpa)

O06paboTka mpepbiBanHuii: iepeaada npepsiBanus or VME Ha nokanbHbBIN TTpoiieccop B
COOTBETCTBHMHM C IPUOPUTETAMHU U MACKOU NPEPHIBAHMSA, Bbla4a [IUKIIOB
IIOATBEPKACHUS NTPEPBIBAHUS

BIVME?2 moxet padoTarh Kak B peKMME CUCTEMHOI0 KOHTPOJIEPA, TAK U COBMECTHO C
JIPYTUM CUCTEMHBIM KOHTPOJUIEPOM. PEKMM CUCTEMHOI0 KOHTPOJIIEPA OTINYAETCA
HAJIMYUEM CIEAYIOINX (QYHKIIMA:

BxutroueH apOuTp HIMHBI
Brutouena 3aziepkka Ha Jiei3a-1enovyKke NOATBEPKIACHUS TPEPbIBAHUN
KoHTpoJiep ABisgeTcss HCTOUHUKOM TaKTOBBIX UMITYJIbCOB 10 uHUK SYSCLK

JlokanbHBIN COPOC KOHTPOJLIEPA MPUBOAUT K cucTeMHOMY cOpocy Ha VME
MarucTpain

VME unTepdeiic cocTOuT U3 cleayomux QyHKIIMOHATLHBIX MOTYJICH:

AJlpecHbI AeKoaep

VME 3anpocunk

VME apbutp
O6paboTunk npepbIBaHUI

6.2. Yupasmnstomue peructpsl VME untepdeiica

Tabauua 6. Anpeca peructpoB VME

Anpec Hassanue Tun
FFF40000 Reg0 RW
FFF40004 Regl RW
FFF40008 Reg2 RW
FFF40104 Inthl RO
FFF40108 Inth2 RO
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FFF4010C Inth3 RO
FFF40110 Inth4 RO
FFF40114 Inth5 RO
FFF40118 Inth6 RO
FFF4011C Inth7 RO

Omnepar co BCEMH PErUCTPAMHU JIOJKHBI OCYIIECTBIIATHCS 10 32-OUTHOMY JTOCTYILY.
[Tocne nHULIMAIM3AIIMY CUCTEMBI 3HaY€HHsI OUTOB B 3alMChIBaeMbIX perucrpax =0.

HanmenoBanus OutoB B peructpax Reg0 .. Reg2 u nux HazHaueHue NpUBEACHBI B
Ta0IUIAX HUXKE MO TEKCTY.

Tabauna 7. HaumenoBanus 6utoB peructpa Regl

But 1514 3] 12]11]10] 9 8 7 6 4 [3]2]1]0
Hazganue SF OVL5..0VL0 ART | SYS | BRL1 | BRLO | PAM AM3..AMO
Ta6umuna 8. HaumenoBanus 0utoB perucrpa Regl
But 15 14 13 [12]1nf1o]9o|[8[7]|6]5[4][3]2]1 0
Hazpanue XXX IM7..IM1 ACM
Ta6umua 9. HaumenoBanus 0utoB perucrpa Reg2
But 15 |14 ] 13 [12fmnfiofo]8] 7 6 5 4 3 2 1] o
HaszBanue XXX CI0 | CI1 | CER | AF SF IPL2..IPLO
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Tadauna 10. Haznauenue 6utoB peructpa Regl

butel

Hazunauenue

AM3..AMO

buter angpecnoro moaudukaropa muasl VME. 3nauenus 6utoB
pPEruCTpa COOTBETCTBYIOT OJJHOMMEHHBIM JINHUSIM Ha LIMHE.

PAM

Ecau PAM=0, muanun AMS, AM4 VME muHbl ycTaHaBINBAIOTCS B
COOTBETCTBHMHM C THUIIOM aJPECHOI0 IPOCTPAHCTBA B JAHHOM LIUKJIE
LIVHBI:

[AMS,AM4] =[0,0] nns A32

[AMS,AM4] =[1,0] nusa A16

[AMS,AM4] =[1,1] nna A24

Ecnu PAM=1, 3HaueHus Ha JIMHUSAX HE 3aBUCAT OT THUIIA aJIpeca U BMECTE
¢ noneM AM3..AMO peructpa 3aJar0T MOJIb30BATEIbCKUN aIPECHBIN
MOAU(PUKATOP.

[AMS5,AM4] = [0,1]

BRL1..BRLO

butsl KoaMpyOT ypOBEHb 3anpoca LuHb y apoutpa VME.
[BRLI, BRLO] = [0, 0] coorBeTcTBYIOT JinHMHU 3anpoca BRO
[BRLI, BRLO] =[1, 1] coorBercTBYIOT ItHMHU 3anpoca BR3

SYS

0 - peXuUM CHUCTEMHOT0 KOHTPOJLJIEPA BHIKIIFOYEH
| — peXKUM CUCTEMHOT0 KOHTPOJLIEpa BKIOUYEH

ART

Tun apbutpa
0 PRI (npuopuretHslii apoUTp)
1 RRS (kpyroBoii mpuopurer)

OVL5..0VLO

Howmep agpecnoit ctpanuubl npu goctyne A32. BUTBI COOTBETCTBYIOT
anpecHbIM JUHUSAM A31..A26 nu mmmue VME.

SF

VYceranoBka nuann SYS FAIL na mmae VME
0 SYS FAIL ne aktrBHA (BBICOKHI YPOBEHB)
1 SYS FAIL aktuBHa (HU3KUM YPOBEHbD)
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Ta6nauna 11. Haznayenue 6utoB perucrpa Regl

butel Ha3znauenue
ACM Macka curnana AC FAIL na mune VME
0 3ampeTuTh NpeprIBaHUE
| pa3pemnTs NpepbIBAHUE
IM1..IM7 Macka cCOOTBETCTBYIOIIMX JIMHUM TTpepbiBaHuss VME muHbI
0 3ampeTuTh NpeprIBaHUE
| pa3peminTh npepbIBaHUE
XXX He ucnons3yrorcs

Ta6nauna 12. Haznayenue 6utoB perucrpa Reg2

butel

Hazunauenue

IPL2..IPLO

Texymmii HanOosiee MPUOPUTETHBIN YpOBEHb IpepbiBanus. [lomne
KoaupyeTcst Ha ocHoBaHMM cocTosgHus auHui [IRQ1..IRQ7 u nocrynno
TOJIbKO Ha YTEHUE.

SF

Urenue nunuu SYS FAIL na mmae VME
0 SYS FAIL ne aktrBHA (BBICOKHI YPOBEHB)
1 SYS FAIL aktuBHa (HU3KUM YPOBEHbD)

AF

Urenue nuaun AC FAIL na muue VME
0 AC FAIL ne akTuBHA (BBICOKHI YPOBEHbD)
1 AC FAIL akTuBHa (HU3KUI YPOBEHbB)

CER

Yreuue:

Hanuuue ommbku mvHbl B nocaeaHeM oopamiennu k unrepdeiicy VME.

0 — "HeT ommnoKu

1 — Her ortBeTa oT VME Monyns wnu Hannuue cursana BERR
3anuce:

0 — urHopupyercs

1 — cOpoc ommbKu

CI0, CI1

Cocrosinue JUHUM npepbiBaHusi cooTBeTcTBYIONEro CAN KOHTposuiepa

Peructps! Inthl..Inth7

YreHue 3TUX perucTpoB MPUBOIUT K NOSABICHUIO HA VME 1IMHe nUKia NOATBEPKACHUS

pepbIBaHus ISl COOTBETCTBYIOIIEr0 YpoBHs. [Ipu 3ToM OUThI 7..0 NPOYMTAHHBIX JAHHBIX
OyIyT coAepKaTh BEKTOP MPEPbIBAHUS, BbICTABJICHHBIN Ha MIWHY NEepUPEPUITHBIM
moysieM. Urenue peructpos InthX npoucxoaur B 00paboTunke npepbIBaHus.
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6.3. ApecHsbIN AEKOIEp

[Tocne 3axBata VME mmHbI mocpeacTBOM mporieaypsl apoutpaxka, VME
KOHTPOJIJIEP MOXET YATATh U MUCaTh AaHHble HA VME muny. /{14 3TOro noKanbHbIi
IIPOLIECCOP JIOJKEH 00PAaTUTHCS B OJJHO U3 aIPECHBIX MPOCTPAHCTB HA JIOKAJIbHOU IIMHE,
nexonupyeMbix VME-unTepdeiicom (cMm. kapTy namsatu KoHTpoiiepa). [Ipu atom anpeca
Ha JIOKAJIbHOM IKHe OyAYyT OJIHO3HAYHO COOTBETCTBOBATH ajipecaM Ha VME miune:

JlokanpHbIN anpec VME anpec Tun agpecaunun
FFFFO0000..FFFFFFFF 0000..FFFF Al6
F0000000..FOFFFFFF  0000000..FFFFFF A24

80000000..83FFFFFF  00000000..3FFFFFFF  A32

s tuna agpecauuu A32 VME anpec onpenensercs: Takke HOMEPOM CTPAHHULIbL, CM.
Reg0, 6uter OVLS5..OVLO.

JUTMTENbHOCTD IUKJIA YTSHUSI WU 3aIIUCH TaHHBIX B niepudepuitasii Moxyns VME
3aBUCHT OT OT BPEMEHH OTKJIMKAa KOHKPETHOTO MOJYJIsI, HO orpannunBaercsa 64 Mkc. [Ipu
mmtensHocTH VME mukia 6omnee 64 Mkc, KOHTpoJuiep BeICTaBUT Ha 1mHe curHaid BERR
1 JIOKQJIbHBIN IPOLIECCOP MOITYUYUT IpepbIBaHUE “OIMOKa IIKUHBI .

6.4. VME — 3anpocuuk

VME 3anpocuuk mpoBOIUT NPOIEAyphl 3aXBaTaTa U OCBOOOXKACHUS IINHBI. 3aXBaT
[IMHBI MHULUUPYETCS nocie oOpalleHus JIokalbHoro npoueccopa k VME mmne, ecnu
KOHTpOJUIEp He siBsieTcsa MactepoM. Ha Bpemst mpoueaypbl apOuTpaka J0KaIbHbINA
npoueccop OyAeT HaXOAUThCSI B COCTOSTHUU OKHMJlaHus. Bpemst oxugaHue orpaHuueHo u
cocraisieT 64 Mxc. [Ipu npeBbIIIEHUU 3TOrO0 BPEMEHH MPOILIECCOP BBIXOIUT U3 COCTOSHHUS
OKHMJIaHUS U TToTy4aeT npepriBanue “omuoka muHbl”. Curnan BERR na VME mune npu
9TOM He BbICTaBisieTcA. Ecinu B TeueHne 64 MKC IIMHY 3aXBATUTh HE YAAJIOCH, 3alIPOCUYUK
IIPOJOJDKAET YIEP>KUBATh 3aIPOC IIKUHBI J0 €€ NOJy4YEeHHMsI, XOTS JIOKAJIbHBIN IIPOLECCop
BBIILIEJT U3 COCTOSIHUS OKHUJIaHUS.

JIunus 3anpoca nporpammupyetcs ouramu Reg0[6,5]. Hanpumep, Reg0[6,5] =
[1,0] cooTBeTcTBYET 3ampocy 1o Juauu 2. Hanbosee npuoputeTHas IMHUAS 3a1POCa ITMHBI
MMEET HOMeED 3.

Crparerust 0cBOOOXACHUS IIUHBI — “‘0CBOO0XKIEHHUE TIO 3a1pocy’”’, T.€. 3aMPOCUUK
ocBoboxaaer VME muny, eciin 0OHapyKuBaeT 3ampoc oT Apyroro KoHrposuiepa. [lluna
0CBOOOXKAAETCs TakxkKe, eciu oOHapyxuBaetcsa curaaa BLCR.
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6.5. VME — apOutp

Oyukuus apourpa BiroueHa, korqa BIVME-1 sBnsercst cucteMHbIM
KOHTPOJUIEPOM, T.€. ycTaHoBiyieH B cioT 0 u 6ut Reg0.SYS = 1. B aTom ciydae apoutp
HayMHaeT npeaocTasiaTh VME 1mmMHy B COOTBETCTBUM CO CTPATETUEN MPEIOCTABICHUS
IIMHBI, ycTaHoBJIeHHOW OutoM Reg(.ART.

1. Reg0.ART = 0. PRI ap6utp. B cinyuae o6HapyxeHHs 3anpoca OJHOBPEMEHHO I10
HECKOJIBKOM JIMHUSIM, IIMHA MPEIOCTABIIAETCS KOHTPOJUIEPY, KOTOPBIN BHICTABUII
3ampoc no HauboJiee MPUOPUTETHON JIMHUK. HauBbICIIUi TPUOPUTET UMEET
JUHUA 3, caMblil HU3KUIM npuopuTeT y JIuHUM 0.

2. Reg0.ART = 1. RRS ap6urp. llluna npegocrapiusercs caydaiiHbIM 00pazoM
JT1000MYy KOHTPOJUIEPY, KOTOPBIN BBICTABUII 3aMIPOC MO JIUHUH, OTIAUYHOM OT
YPOBHS 3ampoca TeKyIiero Mmacrepa. Onpoc JMHUN pU TOM apOUTp
IIPOU3BOJIUT 10 KPYTOBOM CXEME.

B nro6owm cityuae, eciu apoutpy tpedyercs nepeaars MUHY IPyroMy KOHTPOJUIEpY,
oH BeIcTaBiisieT curHasl BCLR u oxxuaaeT ocBOOOKIEHHUE IUHBI TEKYIIIUM MacTEpPOM.
Oxunanre 0CBOOOXKIEHNS HE OTPAHUYEHO 110 BPEMEHHU.

6.6. O6paboTUMK NpephIBAaHUI

Jlst oOpaboTku npepriBanus or VME 1muHbl nporpammHoe obecrieueHue J0KHO
yCTAaHOBUTH OUT MacKu npepbiBanus B peructpe Regl. M3 Bcex paspeiieHHbIX 1
akTUBHBIX TipepbiBanuit VME unrtepdeiicom BeiOupaeTcs Hanbosee MpuopuTeTHOE U
YCTaHABIIMBAETCA 3aIIPOC MPEPBIBAHUS JOKaJIbHOMY Iporeccopy. Ecnu pazpeniena
00paboTKa TaHHOTO YPOBHSI MPEPBIBAHUS, KOHTPOJIEP NEPEXOAUT B MOIIPOrPAMMY
00paboTKH, Te MPOBOAUTCS UK MOATBEPKACHUS MPEPhIBAaHUS ITyTEM UTEHUS PETUCTPA
inthX. Haubonpmuii npuopurer umeet npepbiBanue 1o curnany AC FAIL, Hanmenbmmii
— npepoiBanue 1o nuHun IRQ1. Baytpu korrpommepaVME untepdeiic moakitoueH k
muanu [RQ1 nmporeccopa.

Bonee noapoOHO, mocien0BaTeIbHOCTh COOBITUM BBITTIAIUT TaK:
1. YcranoBka Hy>KHOW MAacKH IPEPHIBAHMUS;
2. BbI30B noanporpaMmmMbl 00pabOTKH NMpepbIBaHMS (MPU MOJTYYEHUH
COOTBETCTBYIOIIETO 3anpoca no VME miune);

B noanporpamme 06paboTKu:

3. Uuraercs ypoBeHb BBI3BaBIIIETO MpephiBanus int_level B peructpa Reg2[2..0].

4. Ecmu int_level = 0, nporpaMma BBITIONHSET aBapUilHbIe JEHCTBUS, CBSI3aHHBIE CO

cO6oeM MUTaHUS, MHAYEe TIEPEXOAUT K CIICTYIOUIEMY ITYHKTY.

5. Uwraercs peructp inthX, rae X=int level. Oto npuBoauT Kk nosieaeHuo Ha VME

IIMHE [UKJIa MTOATBEPKACHUS pephiBaHus 1 ypoBHs int_level. TTocne
IIPOBENICHUS [IUKJIA TIOATBEPKICHUS TIPEPHIBAaHUS TIEpUPEPUITHBIA MOTYITh
cOpaceiBaet cBoit 3arnpoc. [I[pountannbie JaHHbIC OYIyT COAEPKATH BEKTOP
MIPEPHIBAHMUS, BHICTABIICHHBIN Niepu(epuitHbIM MOTYJIEM.
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7. Ilporpammuas nogaepxka VME unrtepderica
7.1. BBenenue

[Tporpammuoe obecnieuenne VME untepdeiica COCTOUT U3 IBYX HE3aBUCHUMBIX
KOMITOHEHTOB — OubnoTeku libvmedirect u moayns vmei.o. bubnmnoreka ucnonbiyercs
JUTs peasin3anuu GyHKIMN BBOJIa-BbIBOJIa yepe3 VME unTepdeiic u coaepKut Habop
MOJAMPOTPaMM JJISl YTEHUS U 3alMCH JIAHHBIX HECKOJIBKUX (DOPMATOB Uepe3 pa3IudHbIe
aapecHelie ipoctpancTBa VME. bubnmoreka cobupaercs B €IMHBIN UCTIOTHAEMbBIA MOIYJITh
BMECTE C PHJIOKEHUEM U oOpaiaercs k annaparype VME unrepdetica u3
II0JIb30BATEILCKOr0 aJPECHOr0 IPOCTPAHCTBA, ITyTEM NPSIMOU aIpecali K OKHaM B
¢dusrUecKoii maMsaTH KOHTposuiepa. Moayiib vimei.o peIcTaBiseT co00i 3arpysKaeMblit
Linux mpaiiBep, npeaHazHaueHHbIN 1715 npuema npepsiBanuid VME unrepdeiica u
nepeaavyy ux rmnojb30BaTeIbCKOMY MPUIIOKEHUIO JIs ajdbHeuie o0padoTKy.

Pucynok 3. Ctpykrypa nporpammHoro odeunieuennss VME unrtepdeiica

Application
A
select
. A
vmedirect
library /dev/vmeiX
A
user spacc N\ ________ b
kernel space .
vmei
module
irq
VME
interface
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7.2. bubnuoreka libvmedirect

bubnuoteka cocTouT U3 PyHKIMN MHUIMAIU3ALKHY, yIIpaBiieHus HacTpoiikamu VME
uHTEp(Peiica, BBOAA-BbIBOJIA U 3aKpbITUs. Kog OMOIMOTEKH collep kUTCs B (aiiie
libvmedirect.a. YacTs ¢pyHKUMNA OMOIMOTEKH HOCAT inline XapakTep U HaXOASATCS B
3arojoBo4HOM (aiiie libvmedirect.h.

7.2.1. ®yHKIIMY WHUITUATU3AIMH/3aKPBITHS

int libvme_init(void)

B nauazne paGoTsl ¢ OMOIMOTEKOM MPUIIOKEHHE JTIOJDKHO BhI3BATh aHHYI0 PyHKIuio. [Tpu
YCTEIIHOM BBITIOJIHEHUH BO3BpaliaeMoe 3HaueHue 0, B MpOTUBHOM CIIy4yae OTPUIATEIHHOE
YHCIIO.

void libvme _close(void)
[Ipu 3aBepuieHUU pabOThI ¢ OMOIMOTEKON MPUIIOKEHHUE JI0JKHO BbI3BATh (PYHKIUIO
3aKPBITHUS.

7.2.2. YcranoBka napametpoB VME untepdeiica

int libvme_ctl(int mode, int *value)

OyHKIMS peIHa3HaYeHa 17151 ycTaHOBKHU pesxkuMoB VME unTepderica. Pexxumsr,
yCTaHaBJIMBAEMbIC TaHHOW (DYHKIIMEH, HE 3alIUIIEHbl OT MHOKECTBEHHOTO JIOCTYTIA.
Pemenue »Toii mpobiaemMbl ocTaeTcsi Ha yeMoTpeHue pazpadorunka npukiaaaoro [10.
Bosepamaemoe 3nauenue Gpyunknun — () B ciiydae yCHenrHoro BhIMOTHEHUS,
OTPHUIIATEIHLHOE YHCIIO MPH OIINOKE.

Tab6smna 13. lapamerps! pynknun libvmectl u ux onucanue
mode KOMMEHTApUi
VME AM W Munanmue 5 Out napameTpa 3a1at0T 3HaYEHUE
aJIpeCHOTr0 MOAM(PUKATOPA, B COOTBETCTBUU C
onucanueM Reg0.
VME AM R Urenue agpecHoro MoauduKaTropa, 3HaueHHUE
HAXOJUTCS B 5 MutaJilux OUTax napaMmerpa.
VME BUSL W Mnanmue 2 Outa mapameTpa 3a1ar0T YPOBEHb
3amnpoca MUHBI B COOTBETCTBUU C OIIMCAHUEM
Reg0.
VME BUSL R Urenue ypoBHS 3anpoca MWHBI, 3HAYCHHUE
HaXOAMTCA B MJIAAIIUX 2-X OUTax mapameTpa.
VME SYSTEM W | Ecnu napamerp =1, ycTaHaBIMBAETCA PEKUM
CUCTEMHOT0 KoHTpoJuiepa. Eciu mapametp =0,
PEXHUM CUCTEMHOT0 KOHTpOJLJIepa cOpachIBaeTCsl.
VME SYSTEM R | UrteHue pexxuma CUCTEMHOTO KOHTpOJLIEpa.
IlonydeHHOE 3HAaYEHUE ITOMEIAETCs B ITapaMeTp
(cM. mpeabI Iy TYHKT).
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VME ARB W Ecnu napamerp =1, ycranaBimBaeTcss pexuM
Kpyrooro apourpa. Eciu napametp =0,
YCTaHABJIMBAETCS PEKUM IPUOPUTETHOTO
apOutpa. Onius UMeeT 3HaYeHUE TOJIbKO IS
PEXKUMA CUCTEMHOTO KOHTPOJLIEPA.

VME ARB R Urenue pexxuma apoutpa. [lomydeHHoe 3HaueHne
MOMEIIAeTCs B mapaMeTp (CM. MPebl Iy
MYHKT).

VME SYSFAIL W | Ecnu napametp =1, akTUBHpPYETCS CUTHAI
SYSFAIL. Ecnu napametp =0, curnan SY SFAIL
cOpoIIEH.

VME SYSFAIL R | Yrenue curnana SYSFAIL na mmmae VME (1 — He
akTuBeH, 0 — aKTHUBEH).

VME_ ACFAIL R | Yrenue curnaia ACFAIL na mmne VME (1 — ne
aKTuBeH, 0 — aKTHBEH).

7.2.3. @yHKIIMHA BBOJIa-BBIBOA

@DYHKITMY BBOJIa-BBIBOJIA SABJISFOTCS inline GyHKIIUAMH, 9YTO CYIIECTBEHHO YMCHBIIAET
HaKJIaJ{HbI€ PAaCcXO/Ibl PY HUKINYECKOM 00OpanieHuu K HUM. COOTBETCTBEHHO, IPU
KOMIWISIIIUY TPUJIOKEHUS HE0OX0IUMO YCTAaHOBUTH (hIaru KOMIWIATOPA, Pa3pelIaroiimne
inline pyHKIUU.

Bo3sBpaiiaemoe 3HaueHre BceX PyHKIIMIMA:

0 — UKJI BBINIOJIHEH YCHEIIHO

-1 — et orBera or VME Monyns

OnucanHble HIDKE PYHKIIMU 00paIIatoTcsl K OAHOMY U3 TPEX aJIPECHBIX TPOCTPAHCTB
VME, B umenu pyHkuun o603HaueHHOMY Kak XXX. B cOOTBETCTBUU € aJIpeCHBIM
IPOCTPAHCTBOM JIOJKHBI OBITH 3a/IaHbI IHAMAa30HbI JOMYCTUMOTO (PU3UYECKOTO aapeca,
nepenaBaemMoro napamerpom bus_addr.

XXX bus_addr KOMMEHTapui

al6 00000000..0000FFFF | anpecnoe mpocTtpanctBo al6, 64 Koaiit
a24 00000000..00FFFFFF | anpecHoe mpocTtpancTBo a24, 16 Mobaiit
a32 00000000..FFFFFFFF | anpecnoe npoctpancTBo a32, 4 I'Gaiit

static __inline _ int
libvme read XXX byte(unsigned int bus_addr, unsigned char *byte)
Urenwne OaiiTa U3 agpecHoro mpocTpancTBa XXX.

static __inline__ int

libvime_read XXX word(unsigned int bus_addr, unsigned short *word)
Yrenue ciioBa U3 aApeCcHOro npocrpaHcTea X XX.
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static __inline__ int
libvime_read XXX dword(unsigned int bus_addr, unsigned int *dword)
Yrenue IBOMHOIO CJIOBA U3 AIPECHOTO MpocTpaHCcTBa X XX.

static __inline__ int
libvme write XXX byte(unsigned int bus_addr, unsigned char byte)
3anuck OaiiTa B aipecHoe MpocTpaHCTBO X XX.

static __inline _ int
libvme write XXX word(unsigned int bus_addr, unsigned short word)
3anuck cI0Ba B aJIpeCHOE MPOCTPAHCTBO X XX.

static __inline__ int
libvme write XXX dword(unsigned int bus_addr, unsigned int dword)
3anuce JBOMHOIO CJIOBA B aAPECHOE MPOCTPAaHCTBO XX X.

7.3. Moaynbs vmei.o

Monynb peanusyert nporpamMmMHbii nHTepdeiic npeppiBanuit o VME 1muHb! u siBiseTcs
IpaiflBEpoOM CUMBOJBHOTO ycTpoiicTBa Linux. OOpaiieHue K ApaiBepy OCyIECTBISETCS
yepes crenuanbHbie daiiabl yerpoicts /dev/vmeil../dev/vmei7. ®aiin ycTpoicTBa
/dev/vmei0 oOciykuBaet npepsiBanue ot curHana AC FAIL, daitibt
/dev/vmeil../dev/vmei7 obcnyxuBaroT aunnu npepeiBannii IRQ1..IRQ7 cooTBeTCTBEHHO.
HpaiiBep vmei peanusyeT A NPUKIAIHON 3aauu CISAYIOIMNEe BBI30BHI: open/close,
select, read.

open/close

Jliist 06city KuBaHUs MPEPHIBAHUS MPUII0KEHHUE TOJKHO CHavala OTKPBITh
COOTBETCTYIOLMI crienuaibHbli Qaitn. OgHa TuHMUS OpephiBaHus 00CTy)KUBAETCS HE
0oJiee yeM OJHUM MPHUIIOKECHUEM.

select

[Ipu BbI30BE 3TON CUCTEMHOM (HYHKIIMH MPOUCXOIAUT pa3pelieHue COOTBETCTBYIOIIEH
(dait1oBOMy AECKPUNTOPY JIMHUU MPEPHIBAHUS U IPUIIOKEHNE TIEPEXOIUT B PEKUM
OXXHJaHus. BeIxoa U3 0kuaaHusl OCYIIECTBISETCA M0 UCTEUCHUH TaliMayTa, 3aIaHHOTO B
napametpe select, unu npu nonaydenuu npepeiBanus mo auHun IRQx. [IpepsiBanue
MaCKHpYyeTCs (3ampelnaercs) CHOBa B MpoIieaype 00padoTKu.

read

Be130B read 3aBepuiaet 00paboTKy npepbiBanus. [Ipunoxkenue yepes3 3TOT CUCTEMHBIM
BBI30B MOXET MMPOUYUTATh BEKTOP, KOTOPHIH OBLT BHICTABIICH HA IIUHY YCTPOHUCTBOM,
3alpOCUBIIUM IpephIBaHne. UTEHNE BEKTOPA JOJKHO OCYIIECTBISTHCS TONIBKO B 4-X
OaifToBbIl Oydep.
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Cam BekTOp npeJcTaBiIsseT cOO0H 11e0€e YnCIo:

[Tonoxxurenspuble 3HadeHUs 0..255 TOBOPST 00 yCHENIHO BHITTOJTHEHHOM LIUKIIE
NOATBEPKACHUS MTPEPBIBAHNUS.

3HaueHue -1 cCOOTBETCTBYET OLUIMOKE IIMHBI PU BBINOJHEHUU LIUKIIA
noareepxkaeHus (orcyrctBue curiania DTACK wnu Hanuuue curiaina BERR).

3HauyeHue -2 TOBOPUT O 3aBepllieHuu select o TaitmMayTy 10 NOIyUYEHUs
IIPEPBIBAHUS.

BexkTopa npepbiBaHMil HE YCTaHABIMBAIOTCS B OUEPE/b, KAXKI0€ MOCIEayIoIIee
pepbIBaHUE MEPENUCHIBAECT CTAPOE 3HAUEHUE BEKTOPA.

7. RTC Taiimep u OatapeitHas naMsiTh

Yacbl peaJIbHOIO BpEMEHU U BCTPOEHHAs! B HUX CTATHUYECKAsi MaMsTh IPOJOJIKAIOT
(GyHKIIMOHUPOBATH MIPU BHIKIIIOUEHUHU NTUTaHUS KOHTpoJuiepa. [lutanue 3Tux y3iioB
OCYUIECTBIISICTCS OT TUTUEBOM Oarapen. CoxpaneHne paboToCIoOCOOHOCTH YacoB U
aMsITU TapaHTUPYETCs MPOou3BoauTeNeM Ha cpok 10 10 ser. O6nacTh craTHYecKon
naMsTH OTOOpaXkaeTcs B aipeCHOE MPOCTPAHCTBO KOHTPOJLIEpA U 3aHUMAeET 256 Oaiit, u3
KOTOPBIX 8 CTapIINX AYEEK OTBEJAECHO AJIsSl YIIPABICHUS YacaMU PEaJIbHOIO BPEMEHHU.

Hasznauenue peructpoB ynpaBieHus: YacaMH MPUBEAEHO B JOKYMEHTALIMU HA MUKPOCXEMY
RTC M48T02. Ocranbabie 248 siueek MOTYT OBITh UCTIOIB30BaHbI KaK MPSAMO ajpecyemMas

namsTh ¢ OaTapeiiHpM pe3epBupoBanueM. [IpepriBanuii or RTC He mpeaycMoTpeHo.

s goctyna k RTC moryTt 6T UCTIONB30BaHBI CAeAYIONINE (PYHKIINN, BXOISIIINE B
coctaB libvmedirect:

void libvme_rtc_start(void)

void libvme rtc_stop(void)

3amyctuth Wi ocranoBUTh RTC. 3amyck MoxkeT NoHa100UThCs IPU aKTUBALUU
HoBOro kKoHTposiepa. OctanoB RTC nepeBoauT yachl B peuM 3KOHOMUH OaTapeu.

void libvme rtc_settime(int seconds, int minutes, int hours)
YcTaHoBUTH BpeMs, 3aJlaHHOE B TTapameTpax QyHKIIUH.

void libvme _rtc_gettime(int *seconds, int *minutes, int *hours)
Bo3ppamaer tekyuiee Bpems

void libvme rtc_setdate(int date, int month, int year)
YcranaBnuBaeT aaTy, 3a1aHHyto B mapamerpax gynkuu. ['ox 00..99.

void libvme_rtc_getdate(int *date, int *month, int *year)
Bosspamaer teymrroro gary.

Bce dynkimu paboTocrnocoOHbI TOIBKO MOCie BhI3oBa libvme init.
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8. CAN unTepderico

Kontpomnep BIVME-2 umeer nsa ycranoBinenubix CAN unTepdeiica, BHITOTHEHHBIX HA
6a3e mukpocxem SJA1000 ¢hupmel Philips. Ynpasienue unrepdeiicaMmu oCcyIecTBiaseTcs
Yyepe3 perucTpbl, 0ToOpakaeMble B maMsATh KoHTpoiiepa. Kaxapiit uatepdeiic umeer 32
0alTOBBIX perucTpa, Ha3HaAYeHUE KOTOPBIX MpuBeaeHO B onurcanuu SJA1000.
[IpepsiBanus ot 06oux uHTEp(DEiicoB o0benunensl o « MJIN» 1 moaKIt0ueHbl K JIMHAH
IRQ6 nporneccopa. Takum 06pazom, mporpaMMHOTo obecrieuenue, ynpasistoniee CAN
uHTEpdeiicamu, T0HKHO paboTaTh B PEXKUME pa3IeiseMbIX MPEePhIBAHUM.

Hoctyn k CAN unTEpdeiicaMm MOXKET OCYIIECTBIAThCA uepe3 npaiisep candlinux. [Ipu
sTOoM KoHurypanus kaHanoB 0 u 1 B ¢aiine can.conf qomxHa ObITH CIEIyIOIIAS:
Chipset_0=sjal1000
Base 0=0xFFF48000
Irq 0=12

Chipset 1=sja1000
Base 1=0xFFF48020
Irq 1=12

Meronuka paboThl 4yepe3 ApaiBep omrcaHa B JOKyMeHTanuu candlinux.
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