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I'T — rox BeImycka
HH — nenens Beirycka

Tun kopnyca:
— 576-BeIBogHOM TUTacTMaccoBbIi kopyc HFC BGA 576.

Macca Mmukpocxem He Oonee 6 T.

OcCHOBHBIE TEXHHYECKHE XAPAKTEPUCTUKH NMPOLECcCopPa

— Pabouas yactora 1o 450 MI 11, Bpems 1IuKJIa UCTIOTHEHUS KOMaH/bI 2,2 HC;

— IlukoBasg mpoU3BOAUTEIBLHOCTh — 12 omepanuii ¢ MaBaroUIeil TOYKONH OJUHAPHOM
TOYHOCTH 32 TaKT;

— Bcrpoennas oneparuHas namsaTh Tiuna SRAM 24 Mowur;

— JIBa BBIYMCIHUTENBHBIX OJIOKA, KAK/BIH U3 KOTOPHIX coAepkuT AJIY, yMHOXKHUTEID,
CIABUTATENh M1 KOMMYHUKaAIMOHHBIHN 010K (CLU);

— JIBa nenouncnenasix AJIY, obecrieunBaromux aapecanno JaHHBIX U COIEPIKAIINX
Oydeps! BoipaBauBanus n1aHHbIX (DAB).

— HurterpupoBaHHas CUCTEMa  BBOJA-BbIBOJA  BKJIIOYAET 14-kaHanbHbBIN
koHTposuiep DMA,  BHemnuii  64/32-pa3psiiHblii  MOPT, YETHIpE  BBICOKOCKOPOCTHBIX
nByHanpasineHHbIX LV DS nopra nepenaun nanusix, koutpoisiep SDRAM, nons3oBaTenbekue
JIMHUU BBOJIa-BBIBOJIA M BHEIITHUH (hy1ar MepenoJIHeHUS TaiiMepa JIJIsi CHHXPOHHU3AIUN CUCTEMBI;

— JIBa TanimMepa;

— Tlopt nocryna k untepdericy JTAG (coBmectumomy co cranmaprom 1149.1 IEEE)
JUTSL SMYJISILIMMA Ha KPUCTAJLIE;

— @dopMaT aHHBIX: YHCIA C TUTABAIONIEH TOYKOW onuHapHOU (32 OuTa) M IBOWHOM
(64 6urta) TounocTH. Yncna ¢ GUKCHpOBaHHON TOUKOM: 8, 16, 32 1 64 Owur;

— Temmepatypnsiii tuama3on: ot muHyc 40 °C go mtoc 85 °C.

Baxkno: cnenudukanus nercTBuTenbHa coBMeCTHO ¢ aokymeHTomM K1967BH02BG
Errata Notice.
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OcHOBHBIE IPEUMYIIECTBA U 00J1ACTH NPUMEHEHUSI MUKPOCXEMbI

— IIpoueccop oGecreynBaeT BHICOKOTPON3BOAUTENBHYIO CYTIEPCKATSPHYIO IIUPPOBYIO
00paboTKy CUTHAJIA, ONITUMU3UPOBAHHYIO JJIsl IPUMEHEHHUS B TEJIEKOMMYHUKALUSAX WIIH IPYTHX
o0JacTax, TpeOYIOMUX MYJIbTHIIPOLIECCOPHON CHCTEMBI ITU(DPOBOH 00paOOTKU JaHHBIX.

— Ilpoueccop ocobeHHO 3(hPeKTUBEH B anroputMax HuppoBoil 00pabOTKU CUTHANIA U
CHUCTeMaX BBOJIa-BBIBO/JIA.

— IloanepxuBaeT Ha HU3KOM YpOBHE JIOTOJHUTENBHBIC Mepeauu yepe3 yCTPOMCTBO
OpSMOTO JOCTyMa K TaMsITH MEXIy BHYTPEHHEW TNaMsTbi0, BHEIIHEH MaMAThIO,
oToOpakaeMbIMU B maMsATH mnepudepuitieiMu yctpoiictBamu, LVDS moprtamu, rimaBHbIM
MPOLIECCOPOM U JAPYTUMH (MYJIBTHUIPOLECCOPHBIMHM) ycTpoiicTBaMu LU(ppoBOi 00pabOTKU
JTAaHHBIX.

— VYmopomaer mporecc MNporpaMMUpOBaHMs Tpolieccopa IUpoBoi  00pabOTKH
curnainoB (DSP) 3a cuer ruOkoro Habopa KOMaH/| ¥ UCIOIb30BaHUS SA3bIKa BBICOKOI'O YPOBHS B
apxurektype DSP.

— Ilo3BomnseT UCIOTF30BaTh U3MEHIEMYIO MYJIBTUIIPOIIECCOPHYIO CUCTEMY C HU3KUMHU
MOTEPSIMU MTPOITYCKHON CIIOCOOHOCTH.

— OO0ecnieunBaeT BCTPOCHHYIO apOUTPaXKHYIO CHCTEMY  MYJIBTHIIPOIIECCOPHOMN
00paboOTKH JaHHBIX 0€3 IOMOJHUTEIIbHBIX YCTPONCTB.

AO «IIKK Munanopy TCKA.431281.016CI1 2



Cneyugpuxayua K1967BH02BG

Conepxanue

1  CTpyKTypHast OJTOK-CXEMA MHUKPOCKEMBI ....uvvviesreeessreeesssressssseesssseesssssessssesssnsssssnssesssseees 6
2 YCIOBHOE TPAPUIECKOE OOOZHAUCHIIC «...vervesreesreasreasresssessnesssesssessesssssssssssessseesseesseessesnsens 7
TR 0107 (071205 (30 -3 5 0: 10 71 (0 ) : JOUTTEUUUURT TR 9
4 VYKazaHUS 110 TPUMEHEHHIO M SKCIUTYATALIMH ...veevvveesvreesseessesssresssesssnesssneessnesssnssssessnneeas 32
S OnHCAHUE PYHKIIMHI BBIBOIOB ....uveisriesriessreasesssesssessssessssesssnssssssssnesssesanesssnesssnssssnsenns 33
6 OnucaHue KOHPUTYPAIMOHHBIX TIOPTOB ..vveeruvrresssrresssrressssressssseeessssessssesssssesssnseessseesnnns 42
7 APXUTEKTYPA IPOLECCOPA .rureereriesnriasesassesassesssseessseessssasssssssessnessssessssessssssssesansessssesssnes 44
A0 R 2B o3 1 0T0) 8 (STeTeTe] o Y- O PO PRPROPPR PRSI 49
7.1.1 BBIYUCTUTEITBHBIE MOIYIIH .. veeeiurveesstresasssessssreessssessssessssssessssssssssssssssesssnsees 50

7.1.2 llenouncnennoe apugmeTuro-iorndeckoe ycrporctBo (IALU).................. 53

7.1.3 YcTpOWCTBO YyNPABICHUS TTOTOKOM KOMAHT «..vvvenvveeireesireanesassessnsessnneessneenes 54

7.1.4 YTpaBICHHUE SIPOM IPOIIECCOPA -.uvvervrrerrrrarrresnreesnreessreessreesseeessessssesssseessseenes 57

7.2  KOHTPOIUICP TIPEPBIBAHIIH . ... .e.evesreeresseesseesseesseesseesseesseesseesseesseessesssesssesnsesnsessssnnens 63
7.2.1 Onepauu C MPEPBIBAHMIMIE .......c..veerureersreaserasteesisessseessseesessssesansessnseesseenes 64

7.2.2 Tlporpamma 0O6pabOTKH ammapaTHOTO MPEPBIBAHM «....veerveerreereeeeaeesnesneenns 65

7.2.3 OCOOCHHOCTH COXPAHEHUS KOHTEKCTA TIPOIIECCOPA «vvevvvrreerrearreaseeannesnnesneesns 69

7.2.4 OO6paboTka MPOrpaMMHBIX MPEPHIBAHUMA (MCKITIOUEHUM) ....vveenvverniierieeenieene 71

7.2.5 O0paboTKa MPEPHIBAHUI IMYIIITOPA +...vvervverrrerreereesreesseesseesseesseessessessesnens 73

7.2.6 VICTOYHHUKY TPEPBIBAHUHI MPOIIECCOPA .. nvvenvreanreerureessreessreassreasseessessneessneenes 74

7.3 TIAMSATD H PETHCTPBI .vveeuvveauiieanteeasieesiteeasteesteeesieeeseesnbeessteessneessbeesseeenbeeenneeabeeenneesnns 78
7.3.1 TIpOCTPAHCTBO AIPECOB XOCTA ..veeueriervreessreasreessreessresssseessneessesassessnesssneessneenes 80

7.3.2 TIpocTpaHCTBO OAHKA BHEIITHEH TIAMSITH ...e.uvveeureesreesireesseeesseeesseesnsessnneessneenes 80

7.3.3 MynbTUNIPOLIECCOPHOE MPOCTPAHCTBO ...vvvevriinriesnreesireesirsasnesaseesssesssneessneenns 81

7.3.4 BHyTpeHHEE aJIPECHOE MPOCTPAHCTBO ...vvirverrureessreesireesireassesasseessessneessneenes 81

7.3.5 TIpocTpaHCTBO YHUBEPCATBHBIX PETHCTPOB ..cuvrenreeiriersreaireareesreesneessneenes 82

7.3.6 T'pynmnbl perucTpoB BBIYUCIUTEIBHBIX MOIYICH ...oovvvvviiiieiiiiiiciiie e 85

7.3.7 Peructpbl BEIYUCTUTEIIHLHOTO MOIYIISI 0€3 aIPECa B MAMSITH ......ccvvervveereneene 88

7.3.8 D'pynmsl perucTpoB HETOUUCIEHHOTO AJLY ...ooiiiiiiiiiiie e 89

7.3.9 T'pynnbl perucTpoB YCTPOMCTBA YHPABIICHUS . vvvvveeireeririeieeereessneesneesineenes 92

7.3.10 I'pymnima perucTpoB YCTPOUCTBA 3AIMUTHI TIAMSITH. «...vverveerreerrearessresnesresnenns 97

7.3.11 I'pynnbl perucTpoB KOHTPOIIIEPA MPEPHIBAHUM ...vvverevieieieiiieeiieeiee s 100

7.3.12 I'pynina peructpoB ynpasiieHus U ctatyca DMA ..., 106

7.3.13 I'pynmia peructpoB TCB kananoB 0-3 DMA ... 108

7.3.14 I'pynma peructpoB TCB nmopTta cBs3u. KaHambl IEPEAAUN ......oeevnvveervrennnee 109

7.3.15 I'pynma peructpoB TCB mopta cBsi3u. KaHamsl mpreMa. ........cccceeevereeennnnn 110

7.3.16 I'pynima perucTpoB AUIODIMA ..o 111

7.3.17 I'pynmia PETHCTPOB TMTOPTOB CBABH ...uvvveevreeesstreessireesssseesssssesssssesesssnsesssneessnns 113

7.3.18 I'pynina perucTpoB UHTEPHEHCA BHEITHEH LIHHBI .....e.vvevveieesieesieesneenseenneas 118

7.3.19 I'pynmia peructpoB IMYIATOPA JTAG ..o 124

7.3.20 Peructp coctosaust SMyIAIUA (EMUSTAT) ..coovvvviiiiiiiieic e 125

7.3.21 I'pYTITIBI PETUCTPOB OTITAIIKH ... .vvsveenreenreasresssesssesnnessnessnsssesssessneesnesssessseensens 125

7.4 Buemnuii mopT U HHTEPPEHAC SDRAM .....ooiiiiiiiiiiie e 132

AO «IIKK Munanopy TCKA.431281.016CI1 3



Cneyugpuxayua K1967BH02BG

7.4.1 OCOOEHHOCTU BHEUIHEM IIHMHB ...c.uvvierveiinreeisreesiriesiseesineesinesssesssnessneesnessnnas 133
7.4.2 BuenrHue BBOJBI/BBIBOIBI HHTEPADEHCA IITHHBI ......oovvevveriresieesieesieesneesneenneas 134
7.4.3 MUKPOAPXUTEKTYPA TPOIIECCOPA 1. uvvreerrrrressrreesssreessssresssssrssssesesssneessseesnnns 135
7.4.4 TlporpammupoBaHue perucTpa SYSCON....cccooiiiiiiiiiie e 140
7.4.5 HHrepdeiic KOHBEHEPHOTO MPOTOKOIA .. vvirureerureessriessriassessssnssssesansesssnesssnes 144
7.4.6 HHrepdeiic MPOTOKOIA MEIICHHOTO YCTPOMCTBA .oovvvvverrvrreeireresninnesssneeennns 151
7.4.7 UuTepdeiic EPROM .......cccooiiiiii e 155
7.4.8 MynbTHIPOLECCOPHBIM HMHTEPMEHC . vviivvrieiirieiiiiieeiiiiessiieessiteeesineessineee e 158
7.4.9 VHTEPHEHC XOCT-TIPOIIECCOPA . uvrreirrrreesrrreesrreesssreeesssseessssessssesesssnesssseessnns 165
7.4.10 THTEPDEHC SDRAM......oiiiiiiiiiieiee e 168
7.4.11 Komanel KOHTpOIiepa SDRAM ... 185
7.5 KOHTPOIIEP DMA ....oiiiiiiiii e 194
7.5.1 ApxuTEKTYPA DMA ....ooiiiiiii s 194
7.5.2 Hacrpoiika mepefiad DMA ........ccocoiiiiiiiiiie s 198
7.5.3 Omnepartiii DMA KOHTPOIITIEPA .....vvervverreerieereseesseeseesieesieesessseesseesneesseennens 206
7.5.4 DMA TEPCIAUA ..eeevvveeiririeesiieeessteeessiteessssesessssesssssesssssessssssessssesssnsssssssseessnns 209
7.5.5 Kauaibl DMA OOIIETO HABHAUECHUS «...ccevvnneeeeeneeeeeenaeeeeesneaeeesennaseesennanseeeens 219
7.5.6 DMA TIOPTA CBSIBH ..c.vvenveeiietiestiesteesteesseesteessesssessnessessseesseesnessseesseesnesnseennens 224
7.5.7 KaHaimbl AUIODMA L. ..o 226
7.5.8 BbIcTpoTeHCTBUE DIMA... ..ottt 227
7.6 TIOPTBI CBABH (LVDS) .t 229
7.6.1 APXUTEKTYPA TOPTOB CBABH....uvveereriarreeanreeasteessseessseessseassseessneassessnsessssesssnes 230
7.6.2 BHEIIHNUE BBIBOABI TOPTOB CBABH .. .eeiuveiiureiisreesiriesireessriessneasseeassesasnessneesnnis 231
7.6.3 TIpUEM U TEPEIATA TAHHDBIX .veeevrvrresrrreessreeessreesssseesssseesssssesssssesesnsessssseessnns 233
7.6.4 CBIBb CDMA ..o s 236
7.6.5 3aBepIICHUE OIOUHOM MEPEIAUM ...vveerverinreiisieessriesireesireesieeesseeessesaneesneesnnis 237
7.6.6 TIPEPHIBAHUS TIOPTOB CBSIBH ..eccuvvierereartreanteeanteessseessseessneessneessneessessnsessnessnnes 237
7.6.7 WVuunmanuzanus rnocie cOpoca M 3arpy3Ka 4epe3 MOPT CBSBH ........eeevveennee. 237
7.6.8 TIporpaMMHAs MHUITHATHBAIIMS «..c.vveerreeisreeareesreesiseessneessneesssesssessnneesnessnns 238
7.6.9 IIpoTOoKOM Mepesaun JAHHBIX TTOPTA CBABH ....ccuverrrerurerieesseesieesneesseesseesseennens 238
7.6.10 3agep KU MEePEIAUN UEPE3 MOPT CBIABH ...vvevreerureeririerireesieeassreassesanreesneessns 242
7.6.11 MexaHU3MBbI ONPEACTICHUS OIIUOOK TTOPTA CBABH ...eeevvviervrieireesieeareesnneesanas 242
7.6.12 Peructp ynpasienus npueMHUKOM mopTta cBsA3H (LRCTLX)......cccccveivennnn 244
7.6.13 Peructp ynpasnenus nepeaardukoM nopra cBa3u (LTCTLX).......cccocueeeee. 245
7.6.14 Peructp cocrosiaust npueMHuKa mopra cBsizu (LRSTATX)..c...covvvrveiiennnn 245
7.6.15 Peructp cocrostaust nepenatanka mopra cBsizu (LTSTATX) .vevveiveieennnns 246
7.6.16 Peructpsl cOpoca coCcTOSTHUS IPUEMHUKa/TIepelaTYiKa opTa CBA3H
(LRSTATCX B LTSTATECX) weevieieeiieieeie s 247
1002 712 1<) 11 1<) (SR P PRSP 247
7.7.1 Tpaa3akimuid SOC OFTFO ......ccocooiiiiiiiii e 249
7.7.2 Tpau3akiu SOC IFTFO ... 250
7.7.3 Tpanazakimuu SOC OBUF ... 250
7.7.4 TlporpamMupoBaHUE SOC-HHTEPDEHCA ...oovvvrrviriririeiriierieesee e sneenreenneas 251

AO «IIKK Munanopy TCKA.431281.016CI1 4



Cneyugpuxayua K1967BH02BG

7.8 TaiiMep U yHUBEPCATBEHBIC TMHUN BBOMA/BBIBOIA ...e.vvevveeeeseesieesseesseesneesneenseannens 251
7.8.1 OTCPAIIMH TARMEDA .....c.veerveerriereeieereereereesseeseessseseesseesseesneesneesneesneenneenneas 252

7.8.2 BriBog cpabarpiBanus TaiiMepa (TMROE) ..., 253

RS B2 - o TP RO PP PP 253
7.10 TIOPT JTAG ¥ MOZYIID OTIIAIIKH «...cnveenreerreesseesseensesssessnesnsesssessnsssnssnesssesssesssesnseensens 253
7.10.1 PAOOUHE PEIKHMBI ... vveeiuvreeeireeessseesstaeesssseessssesssssesssssessssssesssssesssnssessssseesnnns 255

7.10.2 PECYPCBI OTITAIIKH ......vvenveeteeteesseeteeneeseasseessesssesssesseessessseesnessneesneesneenseennens 255

7.10.3 CHEIIAAITBEHBIE KOMEAHIIBI .. .everueseeeessssesessnassessssnsssssssnasessessnssessssnnseesesnnneeeeens 255

7.10.4 TOUKU HAOITEOIIEHIIS «..cvvveeeeeeeseeeeeeeesesessesnassssessnassesssnasssssssnsessssnnssesennnnseeeens 255

7.10.5 MOHUTOPHHT TPOU3BOIUTEIIBHOCTH .....veevvesresressresseessessseesnessneesseessessseensens 257

7.10.6 JTAG HHTEPAEHC ....vveeiirieiiiiiieiiiiessiite e sieeesiae e siteessseeestneesssseaessnessnssees s 259

7.11 COPOC H BATLYCK ...vveiaieiiatee st sitee sttt ettt sb e b e e e e e nnn e 262
7.12 JInana3zoH HATIPSIKCHUS TITAHIS .....veeveerreereereeseasesssessesssessnsssnsssessseesseessessseessens 262

8  BPEMCHHBIC XAPAKTECPHCTHRH ..veevvvresssriesssrresssreressssesssssesssssesssssesssssssssssesesnsssssmsesssnseens 263
8.1 OcHOBHBIC BPEMEHHBIEC XapAKTEPHUCTUKHA MEPEMEHHOTO TOKA «...vvervverreereesreesseanneas 263

8.2 LVDS-unrepdeiic, 3MeKTpUUECKUE U BPEMEHHBIC XaPAKTEPUCTHKH ....vvverrvveeesenees 269
8.2.1 Tlopt cBsi3M — BpEeMEHHBIC XapaKTEPHUCTUKHU BBIXOIHBIX CUTHAJIOB ............. 270

8.2.2 TlopT cBS3M — BpEeMEHHBIC XaPAKTEPUCTUKU BBOJA JAHHBIX .....eeveeveerreanness 274

9 MEeTOABI 3aATPY3KH TTPOIICCCOP@ 1. vvveessrrressrresssreresssresssssesssssesessssessmsssssssesesnsseesmseessseees 276
9.1 BrlnosHEHNE ONEPALUHN 3ATPY3KU TPOLECCOPA ...vvvrvrreririaireereearessreesreesneessneenes 277

9.2 3arpy3ka EPROM .......cooiiiiiiiic e 277

L TRCIINC 121 1 0) 1 < 1D (0 Lo i TSRO O PR UPPR PR 277

0.4 3arPY3Ka MOPTA CBABH «..uveiureiirieiriesireassesaseeabee st e ssseessstesbee s b e abesabeesnneesnneennne e 2178

0.5  OTCYTCTBHE BATPYBKH ....veeuveeirieiriesieeaateeasseeateeasseessseessseesseeasseeansesaseessseessnesssneenes 278

10 Cxema noaxmroueHUS OTIATUAKA JEM-LYNX oot 280
11 Cxema ¢popmupoBaHusi BHyTPEHHETO cOpOCa MO BKIFOUCHHIO TTUTAHUS ...vvvevvveenerennnne 281
12 THUNOBAS CXEMA BEITFOUEHHS .. .c.uveeureeureassreasreaseeasseessseessseessseassseasseeansesasesanseessneessneenns 283
13 THTIOBBIC BABMCHMOCTH .....vveuveesteesuteesuseessseassseaseeasseeasseessseessseassseasseeaseeansesanseesnneessneenes 284
14 TIpenenbHO-TOTIYCTUMBIE PEIKHMBL .......vievviesrtaieeastiessteesiseessseessseasseeabeeaneesreesnneesnne e 289
15  DIEKTPUUECKUE HAPAMETPBI ..veevviririeiriesirieitisaseessessssesssseesssssssesasressssessnesssneessneeseneenns 290
16  CHPABOUHDBIC JAHHDBIC ... .ecuvvieutiisutiesiteesureesiseessseaseeabeeasseessseessseessseesbeeabesabeeanbeesnneennneenes 292
17 T aOapUTHBIA YEPTEHK MUKPOCKEMBI .....uveereriersreasieeateessteessseessneessseassesssessseessseessseessneenns 293
18 VIHQOPMALIMS JUTS BAKABA «...vverveereereereesreesseasreassessseassesseesseesseesseesneesmeesreesneenneenneennesnnens 294

AO «IIKK Munanopy TCKA.431281.016CI1 5



1

Cneyugpuxayua K1967BH02BG

CrpykrypHas 0JI0K-CXeMa MUKPOCXeMbI
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2  YcaoBHoe rpadpuueckoe 0003HAYECHHE
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AC8__ nBOFF nDPAG— AD7
AAB__{ uiBR nBRI7:0]6— L2/L3,14,ML, M3, M4, R4, T3
TMROE— Y3
AA7, AC6, AB7, AD6__J, [ DMAR3:0] nBMSo— G4
nMs[1:0]6— F2,G3
v2 nMsH¢— M2
— Tk pa
w3 nBM¢—
— TOI ADS
NBUSLOCKG—
A Tms
AD4 nloRDG— ADS
— & nTRST ACS
wa nIOWRG—
— TDo AAG
nIOEN —
nEMuG— Y1
124,K22,122,124__[ 5 pATip30] L0 DATOP[3:0]L_ M24,N22,P22,P24
J23,K21,121,L23___ || DATIN[3:0] LO DATON[3:0]— M23,N21,P21,P23
T22,V22,V24,U24__| |1 paTipi3:0) L1 DATOP[3:0]|_ Y22,Y24,AA24, W24
T21,V21,V23,U23__| |1 paTiNg:0] L1 DATON[3:0]|— Y21,Y23,AA23, W23,
AB20, AD19,AD20, AD21__| |5 pATip[3:0] L2 DATOP[3:0] AB16,AB18,AD17,AD 18
AA20,AC19,AC20, AC21__| |5 pATiNG3:0] L2 DATON[3:0]|— AA16, AA18,AC17,ACIS,
AB13,AB14, AD12, AD14__| | 3 paTip(3:0] L3 DATOP[3:0] AB10, AB11,AD9, AD11
AAL3, AAL4, ACI2, ACLA__| |3 pATING:0] L3 DATON[3:0]|— AA10, AATT,ACS, ACIT
K23_{ locLkin Lo CLkop|— N24
K24_{ocLkip L0 CLKON}— N23
U2l 1 clkin L1 CLkop— W22
U22__1gckip L1 CLKON}— W21
AALS__| ) cLkIN L2 CLKOP|— AB17
ABIS__| 2 cLkip L2 CLKON|— AAL7
ACI3__ 13cLKiN L3 CLkop|— AD10
ADI3__{ 3cikip L3 CLKON|— AC10
122__gn108CmpI nLo BcMpod— R23
T24_onL1Bempl nL1BCMPOG— AA22
AC22_4n12 BCMPI nL2 BCMpOs— AC16
AD15S__¢ 13 BCMPI nL3 BCMPOG— AA9
R24_10acki LoAcko}— J21
AB23__| 11AcKI L1ACKo— T23
AD16__| |5 acki L2ACKO|— AB21
ABS__113AcKI L3Acko|— AC15
1_{vop
25 VDD_IO
N4__J vDD_A
3_xvss

Pucynok 2 —YcnoBHoe rpaduieckoe 0003HauUCHUE
1 VDD - rpynna BeiBogoB: F6 — F19; G6 — G19, H6, H7, H18, H19, J6, J7, J18, J19, K6, K7,
K18, K19, L6, L7, L18, L19, M6, M7, M18, M19, N6, N7, N18, N19, P6, P7, P18, P19, R6, R7, R18,
R19, T6, T7, T18, T19, U6, U7, U10, U11, U18, U19, V6 — V19, W6 — W19;
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2 VDD_I10 —rpynmna BeiBosioB: B24, C24, E6, E8, E10-E15, E17, E19, F5, F20, G20, H5, H20,
K5, K20, L5, L20, M5, M20, N5, N20, P5, P20, R5, R20, U5, U20, V20, W5, W20, Y6, Y8, Y10 — Y15,
Y17,Y19, AB24, AC24, AD2, AD3, AD22, AD23;

3 VSS - rpynma BeiBosioB: Al — A3, A22 — A24, B1, B2, B23, C1, C3, C13, C22, D4, D13,
D21, E5, E7, E9, El6, E18, E20, G2, G5, H1, H8 - H17, J3, J5, J8 — J17, J20, K8 — K17,
L8 - L17, M8 — M17, M21, M22, N2, N8 — N17, P3, P8-P17, R1, R8 — R17, R22, T5, T8 — T17, T20,
U8, U9, U12 - U17, V5, Y5, Y7, Y9, Y16, Y18, Y20, AA4, AA12, AA21, AB1, AB3, AB12, AB15,
AB22, AC1, AC2, AC23, AD1, AD24;

4 ADDR - rpymma BeiBomoB: Al9 — A21, B19 — B22, C19 — C21, C23, D19, D20,
D22 - D24, E21 — E24, F21 — F24, G21 — G24, H21 — H24,

5 DATA —rpymnmna BeiBosioB: A4 — Al7, B3-B17, C2, C4 - C12, C14 - C16, D1 - D3, D5 -
D12, D14 - D17,E1 - EA4, F1, F3, F4.

123 456789 1010 12131151617 1819:20 20222324

OACXORCROACHOACHORCRONCRORORORORON X X
OACXORCEOACHOACHORCRONCRORORORORORON |
(OXONCROXOXOACROR HORCRONOROGRCRORON RONN(
(OXONCROXOXORCHRON NORCRONORGRCROR RORCRG)
CHNOEXOXNKXKNKNXXNEXO®OX®OOOO
MEHHEHEHEHHFHEAEEHHBHBHHXOOOO
@HHHHABHHBHHHEBEHXOOOO

NHHeoeeee@e@e@®e@®@® HXOOOO
{ NEERas X X N N N N N N N NERER NGXOXORE
HHeeoee@e@®@®@e@®e®EXOOOO
HHeeoeeee@ee@®e®EXOOOO
HHeooeeooeoeee [ X@®@®O OO
HHeooeeeeeeee HXOOOO
NHHeooeee@e®®@eHXOOOO
NHHeocooeoeooeoo®e®eeiHXO®OO
CeriHeoeoe®@eOO®OG®EGEE®E [ [H®@OOOO
OXHHeeHHeoee@e®HHXOOOO
OCOHHHHHHEHEHHHEHEHBHEHXOOOO

ool JeXecNoNoRoRoRoX XeXeXe)
KX KK

= < C 4 A0V UT=Z2=0N X T 60 1M Qg O o™ >
2800000000000 0O0OBO0O0O0O GG

XeOOOOOOOOOOOOOO®OOOOee
XKO®OOOOOOO®OOOOMOOOOO®O e

OXHHHEBEHEHHEHHEBHEBHEHXOOOO
Y OO HONOKNRKKKKKXOXOX @O OOO
Af | JOXCOXCXCXCECRCY XCECECECRCRCRCRCK XKOXOX®)
AB (CHCHOROXCRCROAOX NCRCH KONCHCRORORCGR RON
AC (CHCHOROXCECAOLOXCRCACHONCRCACRORCRORON NV
AD OC0O0O0OOO0COOOO0O0OO0OOOO0OOKK ®
O603HaueHus:

0O BBIBOJIHBIC IIOMIAKN CUTHAJIOB;

= VDD - nurtanue sapa;

X VDD _IO — nutanve BBOIa/BBIBOA,

& VDD A — nuTtanue aHaJI0TrOBBIX OJIOKOB;

® VSS — o6mumii

Pucynok 3 — Cxema pacrnoyioxKeHHsI BBIBOJHBIX TUIOMIAIOK MTUTAHUS U CUTHAJA OOIIHA
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3 Omnucanue BHIBOIOB
Tabnuma 1 — Onucanue BEIBOJOB MUKPOCXEMBI
Howmep HanmenoBanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CHTHAJIA

Al

A2 VSS PWR OO

A3

A4 DATA[49]

A5 DATA[43]

A6 DATA[41]

A7 DATA[37]

A8 DATA[33]

A9 DATA[29]
j:i(l) BQIQE?} 10 (pu_1) [IInHa JaHHBIX BHENTHETO HHTEpdeiica
Al2 DATA[19]
Al3 DATA[15]
Al4 DATA[11]
AlS5 DATAJ[9]
Al6 DATA[5]
Al7 DATA[1]

. 3anuch MIIAJIIETO CII0Ba BHENIHEN MaMATH (KpOMe

Al8 nWRL 10 (pu_2_id0) SDRAM)
A19 ADDR[30]
A20 ADDR[28] 10 (pu_1) [IuHa agpeca BHeNIHEro HHTEpdeiica
A21 ADDR[22]
A22
A23
A24 VSS PWR OO0t

Bl

B2

B3 DATA[51]

B4 DATA[50]

B5 DATA[44]

B6 DATA[42]

B7 DATA[38]

B8 DATA[34]

B9 DATA[30]

B10 DATA[26] 10 (pu_1) [llnHa naHHBIX BHEIIHEro HHTEp(eiica
B1l DATA[24]

B12 DATA[20]

B13 DATA[16]

B14 DATA[12]

B15 DATA[10]

B16 DATA]6]

B17 DATA[2]
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA cCHTrHaja
. 3amuch cTapiiero CioBa BHEHIHEH mamsTu (Kpome
B18 nWRH 10 (pu_2_id0) SDRAM)
B19 ADDR[31]
B20 ADDRJ[29] 10 (pu_1) [IIuna agpeca BHemHEro naTepdeiica
B21 ADDR[23]
B22 ADDRJ[21] 10 (pu_1) [Iuna agpeca BHelIHEro HHTEpdEiica
B23 VSS PWR OOmmit
B24 VDD_IO PWR [Turanue BBOa/BeIBOAA
C1 VSS PWR OO0mmii
C2 DATA[53] 10 (pu_1) [IuHa naHHBIX BHEIIHETO HHTEpdetica
C3 VSS PWR OO0mwmii
C4 DATA[52]
C5 DATA[47]
C6 DATA[45]
C7 DATA[39]
C8 DATA[35] 10 (pu_1) [IuHa naHHBIX BHEIIHETO HHTEpdetica
C9 DATA[31]
C10 DATA[27]
Cl1 DATA[21]
C12 DATA[17]
C13 VSS PWR OOmmii
Cl4 DATA[13]
C15 DATA[7] 10 (pu_1) [IIuHa naHHBIX BHEIIHEro HHTepderica
Cl6 DATAJ3]
C17 ACK 10 (pu_2, pu_4) [ToaTBeprkieHEe TOTOBHOCTH OOMEHA IO BHEIIIHEH
IITHHE
C18 nRD IO (pu_2_id0) |Yrenue BHemHel mamsatu (kpome SDRAM)
C19 ADDR][26]
C20 ADDR[24] 10 (pu_1) Iuna agpeca BHeNIHEro HHTEpdEiica
C21 ADDRJ[20]
C22 VSS PWR OO6mmit
C23 ADDR[18] 10 (pu_1) [IunHa agpeca BHENIHEro HHTEpdeiica
C24 VDD_IO PWR ITurauue BBOIA/BBIBOIA
D1 DATA[55]
D2 DATA[56] 10 (pu_1) [IIuHa naHHBIX BHEITHETO HHTEpdetica
D3 DATA[54]
D4 VSS PWR OOmwit
D5 DATA[48]
D6 DATA[46]
D7 DATA[40]
D8 DATA[36] 10 1 1 .
D9 DATA[32] (pu_1) WHA JIaHHBIX BHEITHETO UHTepdeiica
D10 DATA[28]
D11 DATA[22]
D12 DATA[18]
AO «IIKK Munanopy TCKA.431281.016CI1 10
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Howmep Haumenosanue
Tum BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJIa
D13 VSS PWR OO6muit
D14 DATA[14]
Big Bﬁiﬁ{j} 10 (pu_1) [luHa qaHHBIX BHEIIHETO HHTEpdeiica
D17 DATA[O]
D18 nBRST 10 (pu_2_id0) |[[Tpu3HaK MAaKETHOrO PEXHUMAa Tepeaadn
B;g Qggﬁgg 10 (pu_1) [IunHa agpeca BHEIIHEro HHTEpdeiica
D21 VSS PWR OO0muii
D22 ADDRJ[19]
D23 ADDR[17] 10 (pu_1) luna agpeca BHeIIHEro HHTEpdeiica
D24 ADDRJ[16]
E; Bﬁlﬁ{gg 10 (pu_1) [IInHa maHHBIX BHEIIHETO MHTEpdeiica
Ej Bﬁlﬁgg 10 (pu_1) [IInHa JaHHBIX BHENTHETO HHTEpdeiica
ES5 VSS PWR OO0wmit
E6 VDD_I0 PWR [Turanue BBOA/BeIBOAA
E7 VSS PWR OO6mmit
E8 VvDD_I10 PWR ITuranue BBOga/BeIBOAA
E9 VSS PWR OO6mmit
E10
E1l1l
E12
E13 VvDD_I10 PWR IIuTanue BBOJA/BEIBOIA
E14
E15
E16 VSS PWR OO0muit
E17 VDD 10 PWR ITnranne BBOa/BRIBOAA
E18 VSS PWR OO6mmit
E19 VDD 10 PWR ITnuranne BBOa/BEIBOAA
E20 VSS PWR OO6muit
E21 ADDR[15]
E;g QBBEEE 10 (pu_1) [IIuHa agpeca BHeNHEro HHTEpdeiica
E24 ADDR[10]
F1 DATA[63] 10 (pu_1) [IIlnHa maHHBIX BHEUTHETO UHTepdeiica
F2 nMS[1] IO (pu_2_id0) (BeiOop OaHka BHEIIHEH MaMATH
I;i ?)ﬁI’ﬁ{Zg]] 10 (pu_1) [ITuHa qaHHBIX BHEIIHETO HHTEpdeiica
F5 VDD_I0 PWR ITurauue BBOA/BEIBOIA
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Howmep
BbIBOJAa

HanmenoBanue
curHazna

Tum BeIBOSA

q)yHKL[I/IOHaJIBHOG Ha3Ha4YCHHUEC BbIBOJA

F6

F7

F8

F9

F10

F11

F12

F13

F14

F15

F16

F17

F18

F19

VDD

PWR

[Iuranue anpa

F20

VDD _IO

PWR

ITuranue BBOIa/BBIBOA

F21

ADDRI[13]

10 (pu_1)

[[Iuna anpeca BHenIHero nuTepderica

F22

ADDR[12]

F23

ADDR[9]

F24

ADDRI[8]

10 (pu_1)

[[Inna ampeca BHENIHETO HHTEpdeiica

Gl

NMSSD[1]

10 (pu_2_id0)

SDRAM. Bei6op 6anka

G2

VSS

PWR

OO0wm

G3

nMSJ[0]

10 (pu_2_id0)

Br16op Oanka BHEUIHEH nmaMaTu

G4

nBMS

10 (pu_2_idO,
pd_2_id0)

Br16op 3arpy3ounoro EPROM

G5

VSS

PWR

OO0mwmit

G6

G7

G8

G9

G10

Gl1

G12

G13

G14

G15

Gl6

G17

G18

G19

VDD

PWR

[Tutanue sanpa

G20

VDD _IO

PWR

[Turanue BBOa/BeIBOAA

G21

ADDR[7]

G22

ADDR[6]

G23

ADDR[5]

G24

ADDR[4]

10 (pu_1)

[Iluna aapeca BHemHero uaTepdeiica

H1

VSS

PWR

OO0wm

AO «IIKK Munanopy
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa

H2 nMSH 10 (pu_2_id0) (BeiOop ampecHOro MpOCTPAaHCTBA XOCTa
H3 nMSSDI3] 10 (pu_2_id0) [SDRAM. Beibop Ganka

H4 RANGE]0] I Juanazon BxogHo# yactotel I'YH PLL
H5 VDD_IO PWR [Mutanue BBOA/BBIBO/IA

:? VDD PWR [Iuranue anpa

H8

H9
H10
Hil
EE VSS PWR OO0mmwmii
H14
H15
H16
H17
ﬂig VDD PWR [Murtanue sapa
H20 VvDD_I10 PWR ITuranue BBOga/BeIBOAA
H21 ADDR[3] 10 (pu_1) Iuna agpeca BHeMIHEro HHTEpdeiica
H22 ADDR[2]
H23 ADDR[1] 10 (pu_1) [IuHa agpeca BHEIIHEro HHTEpdeiica
H24 ADDR[0]

J1 NRAS 10 (pu_2_id0) |SDRAM. Ctpo0 BeIOOpa psifa

J2 nCAS 10 (pu_2_id0) |SDRAM. Ctpo0 BeIOOpa KOJOHKH

J3 VSS PWR OO6mmwmit

J4 RANGE[1] I Juanazon BxoHOM vactoTel ['YH PLL
J5 VSS PWR OOmmii

js VDD PWR [Tutanue aapa

J8

J9 VSS PWR OOmmit

J10

J11

J12

J13

J14 VSS PWR OOmmii

J15

J16

J17

)18 VDD PWR [Iuranue anpa

J19

J20 VSS PWR OO0mmwmit
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
J21 LOACKO ) [TonTBepxneHne roToBHOCTU. Bbixo nprueMHuKa
J22 nLOBCMPI I (pd_1) 3aBepiieHue 010ka. Bxo mpueMHuKa
J23 LODATINIO] | [[InHa naHHBIX MpUeMHUKa. MTHBEepCcHas
J24 LODATIP[O] I Hluna nanaeix npueMHuKa. [psmas
K1 SDA10 10 (pu_2_id0) [SDRAM. 10-i1 6ut agpeca
K2 DRAM. .
SDCKE 10 (pu_2, pd_2) | CHIXpOHH3ALIS
HmeeT BCTpoeHHBIN pe3ucTop K 1
K3 LDQM IO (pu_2_id0) |SDRAM. Macka Mja/Iiero cioBa
K4 HDQM IO (pu_2_id0) |SDRAM. Macka crapiiero cjiosa
K5 VDD_IO PWR [Mutanue BBOIA/BBIBO/IA
K
K? VDD PWR [Iuranue anpa
K8
K9
K10
K11l
K12 .
K13 VSS PWR OO6muit
K14
K15
K16
K17
K18
K19 VDD PWR [Iuranue snpa
K20 VvDD_I10 PWR ITuranue BBOga/BeIBOAA
K21 LODATIN[1] I Iuna nanHpIX TpueMHUKA. THBEpCcHas
K22 LODATIP[1] I [InHa naHHBIX pueMHUKa. [Ipsmas
K23 LOCLKIN I Cunxponuszanus npueMHuka. aBepcHas
K24 LOCLKIP I Cunxponuszanus npueMHuka. [Ipsamas
L1 nSDWE 10 (pu_2_id0) |SDRAM. Ctpo0 3amucu
L2 NBR[0] 10 ApOuTtp. 3ampoc 10cTyma K MUHE OT MPOILECCOPOB
KJlacrepa
L3 NBR[1] 10 ApOuTp. 3anpoc JocTymna K IKUHE OT MPOLECCOPOB
KJacrepa
L4 NBR[2] 10 ApOuTtp. 3ampoc 10CTyma K MUHE OT MPOIECCOPOB
KJlactepa
L5 VDD 10 PWR ITnranne BBOa/BRIBOAA
L
L? VDD PWR [Iuranue anpa
L8
L9 .
10 VSS PWR OO6muit
L11
AO «IIKK Munanopy TCKA.431281.016CI1 14
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
L12
L13
:jg VSS PWR OO0mmii
L16
L17
tig VDD PWR [Murtanue sapa
L20 VDD_IO PWR [Mutanue BBOA/BBIBOIA
L21 LODATIN[3] I luna nanHbIX npueMHuKa. MIHBEpCcHas
L22 LODATIP[3] I Hluna nanHbpIx npueMHUKA. [Ipsmas
L23 LODATINI[2] | [[InHa naHHBIX MpUeMHHKa. MTHBEepCcHas
L24 LODATIP[2] I [IuHa qaHHBIX TpUeMHKKA. [Ipsmas
M1 NBR[3] 10 ApOuTtp. 3anpoc J0cTymna K MUHE OT IPOLECCOPOB
KJacrepa
M2 DIVQI[O] I octaenurens I'VH PLL
M3 NBR[5] 10 Apbutp. 3anpoc A0cTymna K HIMHE OT MPOIECCOPOB
KJacrepa
M4 NBR[6] 10 ApOuTp. 3anpoc JocTyna K IIKUHE OT MPOLECCOPOB
KJlactepa
M5 VvDD_I0 PWR ITuranue BBOga/BeIBOAA
Mo VDD PWR [Iuranue sanpa
M7
M8
M9
M10
M11
mig VSS PWR OO6muit
M14
M15
M16
M17
mig VDD PWR [Muranue snpa
M20 VDD 10 PWR ITuranne BBOa/BRIBOAA
m;; VSS PWR OO6muit
M23 LODATON[3] @) [luna nanHbIX nepenatunka. HBepcHas
M24 LODATOP[3] @) [ITuHa naHHBIX TepeaaTdnka. [Ipsmas
N1 ID[0] I (pd_2) Howmep mporieccopa
N2 VSS PWR OO0mmii
N3 DIVQI[2] | IMoctaemurens 'YH PLL
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa

N4 VDD_A PWR [MuTanue aHamOroBBIX OJIOKOB

N5 VDD_IO PWR [Turanue BBOa/BeIBOAA

N6

N7 VDD PWR [Tutanue sapa

N8

N9
N10 .
NLL VSS PWR OO6mmit
N12
N13
N14
N15 .
NL6 VSS PWR OO6muit
N17
N18
NLO VDD PWR [Iuranue anpa
N20 VDD_I0 PWR [Turanue BBOa/BeIBOA
N21 LODATONI[Z2] O [[Inna naHHBIX epegaTanka. MiaBepcHas
N22 LODATOP[2] ) Hluna nanapIX nepenatdnka. [psmas
N23 LOCLKON CunxpoHU3aus epeaTInKa.

WNuBepcHas
N24 LOCLKOP 0 CuHXpoHu3aLus nepeJaTyrka.
[Ipsmas

P1 SCLK | CHuHXpOHM3aLMsI BHEIIHEN IUHbI
P2 DIVQ[1] I Hoctaemurens I'VH PLL

P3 VSS PWR OO6mmit

P4 nBM 10 ApOutp. IIpu3Hak mMactepa MIMHBI
P5 VDD_I0 PWR ITurtanue BBOAA/BBIBOIA

P6

p7 VDD PWR [Tutanue sanpa

P8

P9

P10

P11

P12 .

P13 VSS PWR OO6mwmit

P14

P15

P16

P17

P18

P19 VDD PWR [Murtanue sapa

P20 VDD_I0 PWR ITurauue BBOA/BEIBOIA

AO «IIKK Munanopy TCKA.431281.016CI1 16




Cneyugpuxayua K1967BH02BG

Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa

P21 LODATONI[1] ) luna nanHbpIX nepenatunka. MlHBepcHas
P22 LODATOP[1] O [[Inna nanHpIX nepenaturka. [lpsamas
P23 LODATONIJO0] O [[Inna nanHbIX epegaTanka. MiaBepcHas
P24 LODATOPI[0] ) Hluna nanabpix nepenatauka. Ipsmas

R1 VSS PWR OOmwmii

R2 RANGE[?] I Juanazon BxoaHo# yactotsl 'YH PLL
R3 DIVF[0] I Ipennemurens 'YH PLL

R4 NBR[7] 10 ApOutp. 3amnpoc A0CTymna K IIMHE OT MPOIIECCOPOB

KJacrepa

R5 VDD _10 PWR [Turanue BBOa/BeIBOAA

S? VDD PWR [Murtanue sapa

R8

R9

R10

R11 .

R12 VSS PWR OO6muit

R13

R14

R15

R16 .

R17 VSS PWR OO6muit

R18

R19 VDD PWR [Iuranue snapa

R20 VDD 10 PWR ITuranue BBOga/BeIBOAA

R21 E PLLBP | (pd_1) O0xon nononHUTeNEHOTO PLL

R22 VSS PWR OO6mmit

R23 nLOBCMPO 10 (pu_1) 3aBepiienne 6y0ka. Beixona nepenarynka
R24 LOACKI I (pd_1) [TonTBepxIeHue roroBHOCTH. BX01 mepenaTunka
T1 nRST_IN I COpoc. AKTUBHBIA HU3KHUI

T2 DIVF[1] I IMpennenurens ['YH PLL

T3 NBR[4] 10 ApOuTtp. 3ampoc 10cTyma K MUHE OT MPOIECCOPOB

KJIacTepa

T4 DIVF[4] I [Mpennennrens ['YH PLL

T5 VSS PWR O6muit

$$ VDD PWR [Inranwme sanpa

T8

T9
T10
T11
T12 .
T13 VSS PWR OO6muit
T14
T15
T16
T17
T18
T19 VDD PWR [Iuranue anpa
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Howmep Haumenosanue
BBIBOIA curHATa Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA

T20 VSS PWR OO0mmii

T21 L1DATINI[O] | [[Inna naHHbIX IpueMHUKa. MTHBepCcHas
T22 L1DATIP[O] I [IuHa naHHBIX TpueMHUKA. [Ipsmas
T23 L1ACKO O [ToaTBepxkneHne roroBHOCTH. BbIx01 MpueMHuKa
T24 nL1BCMPI I (pd_1) 3aBepiieHue 0s10ka. Bxo nmpueMHuKa
Ul nMSSDI0] 10 (pu_2_id0) [SDRAM. Beibop Ganka

U2 nRST_OUT ) COpoc. AKTUBHBIN HU3KUI

U3 ID[2] I (pd_2) Howmep mporeccopa

U4 DIVF[5] I [pennemurens ['YH PLL

us VDD_IO PWR [Mutanue BBOA/BBIBOIA

33 VDD PWR [Iuranue anpa

us .

U9 VSS PWR OO6muit

uU10

UL VDD PWR [Iuranue anpa

U1z

uU13

ui4 .

UL5 VSS PWR OO6muit

Ui16

u17

ui8

019 VDD PWR [Turanue anpa

u20 VDD_IO PWR [TuTanue BBOJIA/BBIBO/IA

u21 L1CLKIN | CuHXpoHU3a1us IPUEMHHUKA.

WNuBepcHas
u22 L1CLKIP | CuHXpoHU3aLus IPUEMHUKA.
[Ipsimas

u23 L1DATIN[1] I [IuHa naHHBIX TpueMHNUKA. THBEpCcHas
u24 L1DATIP[1] I [InHa naHHBIX npueMHUKa. [Ipsmas
V1 nMSSD[2] 10 (pu_2_id0) |SDRAM. Beibop OGanka

V2 DIVF[2]

V3 DIVF[3] I Ipennenurens ['YH PLL

V4 DIVF[6]

V5 VSS PWR OO6muit

V6

V7 VDD PWR [MuTanue sapa

V8
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa

V9

V10

V11

V12

V13

V14 VDD PWR [Turanue anpa

V15

V16

V17

V18

V19

V20 VDD_I0 PWR [Turanue BBOA/BeIBOAA

V21 L1DATINI[3] | [[InHa naHHBIX MpUeMHHKa. THBepcHas
V22 L1DATIP[3] I Hluna nanapIx npueMHuKa. [Ipsmas
V23 L1DATIN[2] I Hluna nanHbIX npueMHuKa. MTHBEpCcHas
V24 L1DATIP[2] I Hluna nanapix npueMHuKa. [psmas
W1 DXP | [IpsiMoii BEIBO TEpMOIHMO 1A

W2 DXN | WHBepCcHBIN BBIBO TEPMOINO1A

W3 TDI I (pu_1) JTAG. Bxon maHHBIX

W4 TDO 0] JTAG. Brixoa naHHBIX

W5 VvDD_I0 PWR ITuranue BBOga/BeIBOAA

W6

W7

W8

W9
W10
w11l
vag VDD PWR [Muranue sapa
W14
W15
W16
w17
w18
W19
W20 VDD_IO PWR ITurauue BBOIA/BBIBOA
w21 L1CLKON ) Cunxponuszanus nepenataruka. IHBepcHast
w22 L1CLKOP @) Cunxponuszanus nepenarauka. [psamas
W23 L1DATONI[3] @) [IIuHa naHHBIX TepenaTunka. HBepCcHast
W24 L1DATOP]3] 10 [IuHa naHHBIX TepeaaTdnka. [Ipsmas
Y1 nEMU O 3anpoc K BHEIIHEMY IMYIISTOPY

Y2 TCK | JTAG. Cunxponu3zanus
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
Y3 [Ipusnak poctmxenus Taiimepom (0 HyleBOro
TMROE 10 3Ha4YeHHS cyeTunka/BeiOop cmocoba 3arpy3ku BO
BpeMs cOpoca
Y4 FLAGI3] 10 (pu_2) ITopT 0611eT0 HA3HAYEHUS
Y5 VSS PWR OO6muit
Y6 VDD_IO PWR [Mutanue BBOIA/BBIBO/IA
Y7 VSS PWR OO6muit
Y8 VDD_IO PWR [Turanue BBOa/BeIBOAA
Y9 VSS PWR OO0mmwmii
Y10
Y11
Y12
Y13 VDD_IO PWR [Tutanue BBOA/BBIBO/IA
Y14
Y15
Y16 VSS PWR OO6muit
Y17 VDD_IO PWR [Mutanue BBOA/BBIBO/IA
Y18 VSS PWR OO0mmwmii
Y19 VDD_IO PWR ITurauue BBOIa/BLIBOA
Y20 VSS PWR OO0mmit
Y21 L1DATON[1] ) [Iuna nanHpIX epenaTanka. THBepcHast
Y22 L1DATOP[1] 10 Hluna nanapIX nepenatdnka. [psmas
Y23 L1DATONI[2] O [[Inna nanHbIX nepegaTunka. MiuBepcHas
Y24 L1DATOP[2] 10 [lInna nanubIx nepenatuvka. [Ipsmas
AAl FLAG[?] 10 (pu_2) [TopT obmero Ha3HAYECHUS
AA2 FLAG[1] 10 (pu_2) [TopT obmiero Ha3HAYEHUS
AA3 nIRQ[3] I (pu_2) 3ampockl pepbIBaHUN
AA4 VSS PWR OO6muit
AA5 nIRQJ0] I (pu_2) 3anpockl mpepbIBaHU
AAGL nlIOEN IO (pu_2_id0) |Ctpob BbIOOpaA BHELIHETO YCTPOHCTBA
AAT "DMARIO] | 3anpocsl K KaHeinaM 3-0 DMA Ha oOciyxuBaHue
BHEIIHUX YCTPOUCTB
AA8 nHBR I ApOuTp. 3anpoc HIMHBI OT XOCTa
AA9 nL3BCMPO 10 3aBepienue 6y10ka. Beixona nepenatynka
AA10 L3DATON[1] ) [InHa nanHpIX epenaTanka. THBepcHast
AAll L3DATON][3] ) [InHa nanHpIX epenaTanka. THBepcHast
AA12 VSS PWR OO0muit
AA13 L3DATIN[2] I Hluna nanHbIX npueMHUKA. IHBepcHas
AAl4 L3DATIN[1] I luna naHnHpIX npueMHUKA. IHBepcHas
AA15 JG_MX I (pd_1) Bri6op moaysst JTAG
AAL6 L2DATONI[O0] @) [IIuHa naHHBIX TepenaTuynka. MHBepCcHast
AAl7 L2CLKON 0 CuHxXpoHU3a1Ms TepeIaTINKA.
NuBepcHas
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
AA18 L2DATON[3] ) [luna nanHbIX nepenaturka. THBepcHas
AA19 L2CLKIN | CunxpoHu3anus MpueMHuKa. ViHBepcHas
AA20 L2DATIN[1] | [[InHa naHHBIX MpUeMHUKa. MTHBEepCcHas
AA21 VSS PWR OO0mmui
AA22 nL1BCMPO 10 3aBepiienue 010ka. Beixon nepenarunka
AA23 L1DATONI[O] ) luna nanHbIx nepenatunka. MaBepcHas
AA24 L1DATOP]0] 10 [[Inra nanHpIX epenaTurka. [Ipsamas
AB1 VSS PWR OO0mmii
AB2 FLAG[O0] 10 (pu_2) [TopT obmero Ha3HAUYEHUS
AB3 VSS PWR OOmmui
AB4 DIVF[7] I [pennemurens ['YH PLL
AB5 nIRQ[2] I (pu_2) 3arnpochl pepbIBaHUN
ABG6 nIRQ[1] I (pu_2) 3arnpochl IpepbIBaHUN
AB7 "DMAR1] | 3anpocsl K KaHa:HaM 3-0 DMA Ha oOciyxuBaHue
BHEIIHUX YCTPONCTB
ABS8 nHBG IO (pu_2_id0) |ApOuTp. [IpenocraBieHue IIMHBI XOCTY
AB9 L3ACKI I (pd_1) IToaTBep kaeHne rOTOBHOCTH. BXo/ mepegarynka
AB10 L3DATOP[1] O [[Inna nanHbIX epenaTanka. [lpsmas
AB11 L3DATOP[3] O [[Iuna nanubIx nepenaturka. [Ipsmas
AB12 VSS PWR OO0mmmi
AB13 L3DATIP[2] I Hluna nanHbIX mpueMHUKA. [Ipsmas
AB14 L3DATIP[1] I [InHa naHHBIX pueMHUKa. [Ipsmas
AB15 VSS PWR OO0mmit
AB16 L2DATOP]0] O [[Inna nanubIx nepegatduka. [Ipsmas
AB17 L2CLKOP 0] Cunxponusanus nepegatanka. [psmas
AB18 L2DATOPI[3] ) Hluna nanapIX nepenatdnka. [psvas
AB19 L2CLKIP I Cunxponuszanus npueMHuka. [Ipsamas
AB20 L2DATIP[1] I [InHa naHHBIX pueMHUKa. [Ipsmas
AB21 L2ACKO O [ToaTBepxnenne roroBHOCTU. Bbixo npueMHuKa
AB22 VSS PWR OOmmmi
AB23 L1ACKI I (pd_1) [MonTBepxneHue roTOBHOCTH. BXo mepenaTunka
AB24 VDD_IO PWR ITurauue BBOIA/BBIBOA
':g; VSS PWR OO0mmit
AC3 ID[1] I (pd_2) Howmep mporieccopa
AC4 TMS I (pu_1) JTAG. Breibop nnTepdeiica
AC5 nIOWR 10 (pu_2_id0) |Ctpob 3amucu BHEUIHETO yCTPOMCTBA
AC6 "DMARIZ] | 3ampocsl K KaHa;)IaM 3-0 DMA Ha oOciyxuBaHue
BHEIIIHUX YCTPOUCTB
AC7 NCPA 10 (pu_3_id0) ApOuTp. 3anpoc BBICOKOITPHOPUTETHOM
TPaH3aKIUK sIpa
ACS8 NBOEF | ApOuTtp. 3anpoc mpekpaiieHus MUKiIa oOMeHa OT
X0cTa
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Howmep Haumenosanue
Tun BeIBOAA QYHKIMOHAIBHOE Ha3HAYCHNE BBIBOIA
BBIBOJIA CUTHaJa
AC9 L3DATONI[O0] ) [luna nanHbIX nepenaturka. THBepcHas
AC10 L3CLKON O CunxponHu3zanus nepeaaTanka. MiusepcHas
AC11 L3DATONI[2] O [[Inna naHHBIX epegaTanka. MiaBepcHas
AC12 L3DATIN[3] I Hluna nanabix npueMHuKa. MlHBEpcHas
AC13 L3CLKIN I Cunxponuszanus npueMHuka. HBepcHast
AC14 L3DATIN[O] I Hluna nanabix npueMHuKa. MHBepcHas
AC15 L3ACKO O [ToaTBepxneHne roroBHOCTH. BbIxo1 mpueMHuKa
AC16 nL2BCMPO 10 3aBepmienue 610ka. Beixon nepenarunka
AC17 L2DATON[1] @) luna nanapIX nepenatynka. THBepcHas
AC18 L2DATON[?] @) luna nanHpIX nepenatunka. THBepcHast
AC19 L2DATIN[3] I Hluna nanHbpIX npueMHuKa. MlHBEpCcHas
AC20 L2DATIN[2] | [[InHa naHHBIX MpUeMHHKa. MTHBEepCcHas
AC21 L2DATINI[O] | [IInHa naHHBIX MpUEeMHHKa. MTHBEepCcHas
AC22 nL2BCMPI I (pd_1) 3aBepuienue O0yoka. Bxon mpuemanka
AC23 VSS PWR OO0mwmii
AC24 VDD_IO PWR [Mutanue BBOA/BBIBO/IA
AD1 VSS PWR OO0muit
AD2 VDD_IO PWR [MuTanue BBOJIA/BBIBO/IA
AD3 -
ADA4 NTRST I (pu_1) JTAG. Copoc
ADS nlORD 10 (pu_2_id0) |Ctpo0 uTeHUs BHEIIHETO YCTPOUCTBA
ADG6 "DMAR[3] | 3anpocsl K KaH%iJ'IaM 3-0 DMA Ha oOciyxuBaHue
BHEIITHHUX YCTPOMCTB
AD7 : ApOutp. 3anpoc BBICOKOIIPHOPUTETHON
nDPA 10 (pu_3_id0) rparsaxium DMA
AD8 nBUSLOCK 0 (pu_2__|d0, Apourp. [IpuszHak OJIOKHPOBKH IIHHEI
pd_2_id0)
AD9 L3DATOP][0] O [[Iuna nannbix nepenaturka. [Ipsmas
AD10 L3CLKOP ) Cunxponuszanus nepenaruuka. [psamas
AD11 L3DATOP[2] ) IuHa nanHpIX epenaTanka. [psmas
AD12 L3DATIP[3] I luHa nanHBIX MpueMHUKA. [Ipsmas
AD13 L3CLKIP | Cunxponusanus npueMHuka. [Ipsmas
AD14 L3DATIP[O] I HIuna nanHeIx npueMHuKa. [psmas
AD15 nL3BCMPI I (pd_1) 3aBepienue 6110ka. Bxon nmpueMHuka
AD16 L2ACKI I (pd_1) [MonTBepxneHue roToBHOCTH. BXo mepenaranka
AD1/ L2DATOP[] ) [IInna naHHBIX nepenaTumka. [Ipsamas
AD18 L2DATOP[2] ’
AD19 L2DATIP[3]
AD20 L2DATIP[2] I Hluna nanHpix npueMHuKa. [psmas
AD21 L2DATIP[O]
2822 VDD_IO PWR [IuTanue BBOJA/BBIBOAA
AD24 VSS PWR OO0wmii
AO «IIKK Munanop» TCKA.431281.016CI1 22



Cneyugpuxayua K1967BH02BG

I
@)

— BXOJI;

— BBIXOJ;

I0 — BXOI/BBIXO..
2 HomuHasbl MOATATUBAIOLIUX PE3UCTOPOB:

pd_1 — moarsaruBaronuii k 3emie pesucrop 40 kOwm;
pu_1 — noxarsaruBaronuii k nuranuio pesuctop 40 kOwm;
pd_2 — moaTsArUBaroImuii K 3emiie pesuctop 5 kOm;

1 O0o3HaYeHUE TUIIOB BHIBOJIOB:
PWR — BrIBO ITUTaHUS U OOIIIHIA;

Howmep Haumenosanue
Tun BeIBOZIA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BEIBOJA curHazna
I[Ipumeuyanus

pd_2_id0 — noaTsiruBarormii K 3emiie pesuctop 5 kOM Tonbko A mpoteccopa € 1D=0;

pU_2 — MOATATHBAIOIINI K MUTAHUIO Pe3ucTop 5 KOM;

pu_2_id0 — noaTsAruBaroOIIMi K MTUTaHUIO pe3ucTop 5 KOM ToJIbKO s mporieccopa ¢ 1D=0;

pu_3_id0 — noarsruBaromumii K nutanuio pesucrop 240 Om tosbko st poreccopa ¢ ID=0;

pu_4 — monrsaruBarouMii K nUTaHuio pesuctop 50 Owm. i MHKpocxeM ¢ jJaraMu
usrotoieHus ¢ 1742 mo 2102 cm. Tabnuiy 124

Taonuuna 2 — Ha3sHadeHue BEIBOIOB O OJI0KaM

Howmep HanmenoBanue
Tun BBIBO/IA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOJAA
BBIBOJIA CUTHaJIa
P1 SCLK | CHUHXpOHM3AlMS BHEIIHEW IINHBI
312- n;i?’ialllle CI) COpoc. AKTUBHBIN HU3KUHT
N1 ID[0]
U3 ID[2] I (pd_2) Howmep mporieccopa
AC3 ID[1]
R3 DIVF[0]
T2 DIVF[1]
V2 DIVF[2]
\'l{j g:xiﬁg | [Mpennenurens I'VH PLL
U4 DIVF[5]
V4 DIVF[6]
AB4 DIVF[T7]
M2 DIVQI0]
P2 DIVQ[1] I [Moctnemurens I'VH PLL
N3 DIVQ[2]
H4 RANGE]0]
J4 RANGE[1] | Juamna3on BxoaHoi yactotrel ' YH PLL
R2 RANGE[2]
gi :I\'\:::BFH 10 (pu_2_id0) | SDRAM. BuiGop Garka
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Howmep Haumenosanue
Tun BeIBOAA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOAA
BBIBOJIA CUTHaa
V1 nMSSDI2]
H3 nMSSDI[3]
J1 nRAS 10 (pu_2_id0) | SDRAM. Ctpob BeIOOpa psiga
J2 nCAS 10 (pu_2_id0) | SDRAM. Ctpob BbIOOpA KOJIOHKH
K3 LDQM 10 (pu_2_id0) | SDRAM. Macka Mia/iiero ciioBa
K4 HDQM IO (pu_2_id0) | SDRAM. Macka crapiiiero cioBa
L1 nSDWE 10 (pu_2_id0) | SDRAM. Ctpob 3amnmcu
K2 SDCKE 10 (pu_2, pd_2) SDRAM. CI/IHXpOI-‘I’I/ISaI_[I/ISI.
HmeeT BCTpOCHHBIN pe3ncTop K 1
K1 SDA10 10 (pu_2_id0) | SDRAM. 10-ii 6ut aapeca
ADS nlORD 10 (pu_2_id0) | Ctpob ureHHs BHELIHErO yCTpPOICTBA
AC5 nIOWR 10 (pu_2_id0) | Ctpob 3amuicu BHENIHETO yCTPOHCTBA
AAG nlOEN IO (pu_2_id0) | Ctpob BbIOOpA BHELIHETO YCTPOHCTBA
AA5 nIRQ[O0]
2:2 ::28{2 I (pu_2) 3anpocsl IpepbIBaHUM
AA3 nIRQ[3]
AB2 FLAG|O0]
ﬁﬁi Etﬁg E} 10 (pu_2) [Mopt o61ero Ha3HAYCHUS
Y4 FLAGI3]
H24 ADDR[0]
H23 ADDR[1]
H22 ADDR[2]
(H;Lll 23825} 10 (pu_1) [uHa agpeca BHeIIHEr0 HHTEpdeiica
G23 ADDR[5]
G22 ADDR[6]
G21 ADDR[7]
F24 ADDRI8]
F23 ADDRI9]
E24 ADDR[10]
E23 ADDR[11]
F22 ADDR[12]
IZ; QBBEEE} 10 (pu_1) [IIuHa agpeca BHeNIHEro MHTEpdeiica
E21 ADDR[15]
D24 ADDRJ[16]
D23 ADDR[17]
C23 ADDR[18]
D22 ADDR[19]
g;; 238252} 10 (pu_1) [[Iuna axgpeca BHemHero uHTepdeiica
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Howmep Haumenosanue
Tun BeIBOAA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOAA
BBIBOJIA CUTHaJIa
A2l ADDRJ[22]
B21 ADDR[23]
C20 ADDR[24]
D20 ADDR[25]
C19 ADDR][26]
D19 ADDR][27]
A20 ADDR[28]
B20 ADDR[29]
A19 ADDRJ[30]
B19 ADDRJ[31]
D17 DATA|O]
Al7 DATA[1]
B17 DATA[2]
C16 DATA[3]
D16 DATA[4]
Al6 DATA[5]
B16 DATA]6]
C15 DATA[7]
D15 DATA[8]
AlS DATA[9]
B15 DATA[10]
Al4 DATA[11]
B14 DATA[12]
Ci14 DATA[13]
D14 DATA[14] 10 (pu_1) [IInHa maHHBIX BHEIIHETO HHTepdeiica
Al3 DATA[15]
B13 DATA[16]
C12 DATA[17]
D12 DATA[18]
Al2 DATA[19]
B12 DATA[20]
C11 DATA[21]
D11 DATA[22]
All DATA[23]
B1l1l DATA[24]
Al10 DATA[25]
B10 DATA[26]
C10 DATA[27]
D10 DATA[28]
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Howmep Haumenosanue
Tun BeIBOAA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOAA
BBIBOJIA CUTHasa

A9 DATA[29]

B9 DATA[30]

C9 DATA[31]

D9 DATA[32]

A8 DATA[33]

B8 DATA[34]

C8 DATA[35]

D8 DATA[36]

A7 DATA[37]

B7 DATA[38]

C7 DATA[39]

D7 DATA[40]

A6 DATA[41]

B6 DATA[42]

AS DATA[43]

B5 DATA[44]

C6 DATA[45]

D6 DATA[46] 10 (pu_1) [IIuHa qaHHBIX BHEIIHETO HHTEpdeiica

C5 DATA[47]

D5 DATA[48]

A4 DATA[49]

B4 DATA[50]

B3 DATA[51]

C4 DATA[52]

C2 DATA[53]

D3 DATA[54]

D1 DATA[55]

D2 DATA[56]

E3 DATA[57]

E4 DATA[58]

F3 DATA[59]

F4 DATA[60]

El DATA[61]

E2 DATA[62]

F1 DATA[63]

C18 nRD 10 (pu_2_id0) | YUrenue BHemHe# namsatu (kpome SDRAM)

. 3anuch MIIAQIIET0 CI0BAa BHEIIHEW MaMsATh
Al8 nWRL 10 (pu_2_id0) (kpove SDRAM)
. 3anuch CTapIiero CJlIOBa BHEUIHEH MaMATH

B18 nWRH 10 (pu_2_id0) (kpove SDRAM)

c17 ACK 10 (pu_2, pu_4) HOI[TBC[i)K,Z[eHI/IC TOTOBHOCTH OOMEHa IIo

BHEILIHEW IIMHE
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Howmep Haumenosanue
Tun BeIBOAA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOAA
BBIBOJIA CUTHaJa
G4 nBMS IOp(dp_uz__Zia:)d)O, Bri6op 3arpyzounoro EPROM
(ISS Em:{ﬂ IO (pu_2_id0) | Beibop OaHka BHEIIHEH TaMATH
H2 nMSH 10 (pu_2_id0) | Beibop agpecHOro mpocTpaHcTBa XOCTa
D18 nBRST IO (pu_2_id0) | Ilpu3Hak makeTHOrO peKUMa IepeIadn
L2 nBR[0]
L3 nBR[1] 10 ApOutp. 3ampoc jgocTyma K IIHHE OT
L4 nBR[2] MPOIIECCOPOB KIlacTepa
M1 nBR[3]
T3 nBR[4]
M3 nBR[5] 10 ApOutp. 3ampoc jgoctyna K IIHHE OT
M4 nBR][6] MIPOIIECCOPOB Ki1acTepa
R4 nBR[7]
P4 nBM 10 ApOuTp. [Ipu3Hak MacTepa MUHBI
10 (pu_2_id0,
ADS8 nBUSLOCK od_2. ido) ApOuTp. [Ipru3HaK OJIOKMPOBKH IIMHBI
AAS8 nHBR I Apbutp. 3anpoc mUHBI OT XOCTa
ABS8 nHBG 10 (pu_2_id0) | ApGutp. [IpenocraBieHre MUHBI XOCTY
ACS NBOEF | ApOutp. 3ampoc TpeKpamieHus — IUKJIa
oOMeHa oT XxocTa
ACT NCPA 10 (pu_3_ido) Apbutp. 3ampoc  BBICOKOIIPUOPUTETHOM
TpaH3aKIUH Spa
. ApOutp. 3ampoc  BBICOKOIPUOPUTETHOU
AD7 nDPA 10 (pu_3_id0) rpansax DMA
AAT nDMAR]O0]
AB7 nDMAR[1] | 3ampocel kK kanamam 3-0 DMA  Ha
AC6 nDMAR][2] 00CITy’)KMBaHHE BHEITHUX YCTPOMCTB
ADG6 nDMAR[3]
[Ipusnak noctrxxkeHus: Taimepom 0 HyJIEBOTO
Y3 TMROE 10 3HAYEHUS cueTunka/Beibop croco0a
3arpy3Ku BO BpeMs copoca
[Topt cBsi3u 0
P24 LODATOPIO0]
p22 LODATOP[1] O [[Iuna nanubix nepenatunka. [Ipsmas
N22 LODATOPI[2]
M24 LODATOP[3] O [[Iuna nanubix nepenatunka. [Ipsmas
P23 LODATONI[O0]
Iliéll tggﬁ;gg{g O [ITuna nanubIx nepenaTunka. MluBepcHas
M23 LODATON][3]
J24 LODATIP[O]
K22 LODATIP[1]
o4 LODATIP[2] | [[Inna nanubix mpueMHuka. [Ipsamas
L22 LODATIP[3]
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Howmep Haumenosanue
Tun BeIBOAA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOAA
BBIBOJIA CUTHaja
J23 LODATINIO]
K2l LODATINIL] | [[Inna nanubix npueMHuka. IHBepcHast
L23 LODATIN[2] ’
L21 LODATINI[3]
N24 LOCLKOP 0 CuHxpoHHU3a1us NepeJaTurKa.
IIpsimas
N23 LOCLKON 0 CuHXpoHHU3a1us epeaTurKa.
NuBepcHas
K24 LOCLKIP I Cunxponusanus npueMHuka. [Ipsamas
K23 LOCLKIN | CunxpoHwusanus npueMHuka. MiasepcHas
121 LOACKO 0 [TonTBepxaenune TOTOBHOCTH. Brixon
MIPUEMHHKA
R24 LOACKI | (pd_1) [ToarBepxkenue TOTOBHOCTH. Bxon
nepenaTunKa
R23 nLOBCMPO 10 (pu_1) 3aBepiienue 60ka. Beixon nepenarynka
J22 nLOBCMPI I (pd_1) 3aBepmienue 0sioka. Bxox npuemMHuKa
[Topt cBsizu 1
AA24 L1DATOPIO0]
Y22 L1DATOP1] 10 [[una ganHpIX nepenatunka. [Ipsmas
Y24 L1DATOP[2] '
W24 L1DATOPI3]
AA23 L1DATONIO]
Y2l LIDATONI] O [luna ganHbpIX epenaTunka. MHBepcHas
Y23 L1DATON[2] '
W23 L1DATON[3]
T22 L1DATIP[O]
u24 LIDATIPLL] I [llvna nanHbIX npueMHMKA. [Ipsamas
V24 L1DATIP[2] ’
V22 L1DATIP[3]
T21 L1DATINI[O]
u23 LIDATIN[] I [[Ivna naHHBIX preMHMKA. IHBEepCHas
V23 L1DATIN[2] ’
V21 L1DATIN[3]
w22 L1CLKOP @) Cunxponuszanus nepegaruuka. Ilpsmas
W21 L1CLKON @) CunxpoHu3zanus nepegarduka. lHBepcHas
u22 L1CLKIP I Cunxponusanus npueMHuka. [Ipsmas
U21 L1CLKIN | CuHXpOHM3AIUS TPUEMHHUKA.
NuBepcHas
123 L1ACKO 0 [TonTeepxaenue TOTOBHOCTH. Brixon
MPUEMHHKA
AB23 L1ACKI | (pd_1) [TonTBepxaenune TOTOBHOCTH. Bxon
nepenaTunKa
AA22 nL1BCMPO 10 3aBepuienne 00ka. Berxon nepenarunka
AO «IIKK Munanopy TCKA.431281.016CI1 28



Cneyugpuxayua K1967BH02BG

Howmep Haumenosanue
Tun BeIBOAA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOAA
BBIBOJIA CUTHaja
T24 nL1BCMPI I (pd_1) 3aBepiienne 00ka. Bxox npueMHuKa
[TopT cBsi3u 2
AB16 L2DATOP[O0]
ADL/ L2DATOP[] @) [[Ivna nanHbIX nepenaTymka. Ilpsamas
AD18 L2DATOPI[2]
AB18 L2DATOP[3]
AA16 L2DATON[O0]
ﬁgg t;gﬁlgg{g O [[lnna nansubIX nepenaTuyrka. HBepcHas
AA18 L2DATON][3]
AD21 L2DATIP[O]
AB20 L2DATIP[1] | [[Ilvna nanHbBIX MpueMHUKa. [Ipamas
AD20 L2DATIP[2] )
AD19 L2DATIP[3]
AC21 L2DATINI[O]
AA20 L2DATIN[L] I [[Inna nanHbIX npueMHUKa. IHBEepCcHas
AC20 L2DATIN[2] )
AC19 L2DATIN[3]
AB17 L2CLKOP 0] Cunxponwuzanus nepeaaruuka. [Ipsmas
AA17 L2CLKON 0] Cunxponusanus rnepegatauka. MiasepcHas
AB19 L2CLKIP | Cunxponwuzaius npueMuuka. [Ipsmas
AALQ L2CLKIN | CuHXpOHM3aLMs IPUEMHHUKA.
WNuBepcHas
AB21 L2ACKO 0 [ToaTBepxaeHue TOTOBHOCTH. Brixon
MIpUEMHUKA
AD16 L2ACKI | (pd_1) [TonTBepxaenune TOTOBHOCTH. Bxon
nepeaaTurnka
AC16 nL2BCMPO 10 3aBepieHue 6yo0ka. Berxosa nepegarynka
AC22 nL2BCMPI I (pd_1) 3aBepienne 6oka. Bxox npueMHuka
[Topt cBs3m 3
AD9 L3DATOPI0]
AB10 LSDATOP[1] O [[Iuna nanubix nepenatunka. [Ipsmas
AD11 L3DATOPI[2]
AB11 L3DATOPI3]
AC9 L3DATONI[O0]
2@12 tggﬁigg{g 0] [[Inna nanHbIx IepenaTunka. MiuBepcHas
AAll L3DATON][3]
AD14 L3DATIP[O]
AB14 L3DATIP[1] | [[Inna nanubix mpueMHuka. [Ipsamas
AB13 L3DATIP[2] ’
AD12 L3DATIP[3]
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Howmep Haumenosanue
Tun BeIBOAA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOAA
BBIBOJIA CUTHAJa
AC14 L3DATINI[O]
AALL L3DATINIL] | [[Inna nanubix npueMHuka. IHBepcHast
AA13 L3DATIN[2] ’
AC12 L3DATIN[3]
AD10 L3CLKOP O Cunxponuzanus nepegaruauka. [Ipsmas
AC10 L3CLKON @) Cunxponuszanus nepenaturka. lHBepcHast
AD13 L3CLKIP | Cunxponwu3anus npueMHuka.lIpsmas
AC13 L3CLKIN | CunxpoHu3anus npueMuuka. lMiasepcuas
ACL5 L3ACKO 0 [ToaTBepk1eHHE TOTOBHOCTH.
BeIxon npueMHuKa
AB9 L3ACK] | (pd_1) [ToaTBepk1eHHE TOTOBHOCTH.
Bxon nepenarunka
AA9 nL3BCMPO 10 3aBepiieHue 010Ka. Beixon nepenarunka
AD15 nL3BCMPI I (pd_1) 3aBepieHue 0yioka. Bxon nmpueMHuKa
W1 DXP | [Ipsmoii BEIBOJ TEPMOANOIA
W2 DXN I MHBepCHBIN BBIBOJA TEPMOAMOIA
AD4 nTRST I (pu_1) JTAG. Copoc
Y2 TCK | JTAG. CunxpoHuzanus
AC4 TMS I (pu_1) JTAG. Beibop untepdeiica
W3 TDI I (pu_1) JTAG. Bxon nanHbIX
W4 TDO @] JTAG. Beixoa qaHHBIX
Y1 nEMU 0] 3anpoc K BHEIIHEMY AMYIISITOPY
AA15 JG_MX I (pd_1) Bri6op moaynst JTAG
R21 E_PLLBP I (pd_1) O0xox monosHUTeNBEHOTO PLL
ITutanue u oOIMI
I'pynna 1 VDD IIntanue anpa
I'pynma 2 VDD_I10 PWR [Turanue BBOIa/BLIBOIA
N4 VDD_A [TuTanme aHamOroBBIX OJIOKOB
I'pynmna 3 VSS OOmmii
I[Ipumeuanus

1 O0o3HaYeHNE TUIIOB BLIBOJIOB:
PWR — BrIBOA IUTaHUS U OOIIIHIL;

I — BXOJI;
O  —BBIXOI;
IO — BXOI/BBIXOI.

2 HoMuHAITBI TOATATHBAIONTUX PE3UCTOPOB:

pd_1 — moarsruBarouuii k 3emie pesucrop 40 kOwm;

pu_1 — noararuBaronmii k nutanuto pezucrop 40 kOm;

pd_2 — noaTsAruBaromumii K 3emie pesucrop 5 kOwm;

pd_2_id0 — noaTsruBatorumii k 3emiie pesuctop 5 kOM Tonbko A mpoieccopa € 1D=0;
pU_2 — MOATATHBAIONIUI K MUTaHUIO pe3ucTop 5 KOM;

pu_2_id0 — moaTArMBarOIIKii K MUTaHUIO pe3ucTop 5 KOM ToabKo 1ts mporeccopa ¢ ID=0;
pu_3_id0 — moarsaruBaromuii Kk mutanuio pesucrop 240 Om Tosbko st mporeccopa ¢ 1D=0;
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Howmep Haumenosanue
Tun BeIBOZIA OyHKIIMOHAIBHOE Ha3HAYEHUE BhIBOAA

BBIBOJAa CHUIHalia

pu_4 — noxararuBaromMi kK nutaHuto pesuctop 50 Om. s MuKpocxeMm ¢ jgaTaMu
n3rotoBieHus ¢ 1742 mo 2102 cMm. Tabnuiy 124.

3 I'pynnbl BEIBOJOB:

I'pymma 1 (VDD): F6 — F19; G6 — G19, H6, H7, H18, H19, J6, J7, J18, J19, K6, K7, K18, K19, L6, L7,
L18, L19, M6, M7, M18, M19, N6, N7, N18, N19, P6, P7, P18, P19, R6, R7, R18, R19, T6, T7, T18, T19, U6, U7,
U10, U11, U18, U19, V6 — V19, W6 — W19;

I'pynma 2 (VDD_10): B24, C24, E6, E8, E10 — E15, E17, E19, F5, F20, G20, H5, H20, K5, K20, L5, L20,
M5, M20, N5, N20, P5, P20, R5, R20, U5, U20, V20, W5, W20, Y6, Y8, Y10-Y15, Y17, Y19, AB24, AC24, AD2,
AD3, AD22, AD23,;

I'pymma 3 (VSS): Al — A3, A22 — A24, B1, B2, B23, C1, C3, C13, C22, D4, D13, D21, E5, E7, E9, E16,
E18, E20, G2, G5, H1, H8-H17, J3, J5, J8 — J17, J20, K8 — K17, L8 — L17, M8 — M17, M21, M22, N2, N8 — N17,
P3, P8 -P17,R1, R8 —R17,R22, T5, T8 — T17, T20, U8, U9, U12 —U17, V5, Y5, Y7, Y9, Y16, Y18, Y20, AA4,
AA12, AA21, AB1, AB3, AB12, AB15, AB22, AC1, AC2, AC23, AD1, AD24
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4  YKa3zaHusl 10 IPUMEHEHUI0 U IKCILIYyaTalluu

Marepuai [IapuKOBBIX BEIBOJIOB:
— SAC305 (96,55n/3,0Ag/0,5Cu) — 11 MEKpOCXeM 0 JaThl M3roToBiaenus 25521,
— Sn63/Ph37 — s MukpocxeM ¢ aaTel u3rotosnenus 26011,

TpeboBaHus K  BBINOJHEHHIO  TEXHOJOTHMYECKHUX  OMepaludid  MalKd  CM.
I'OCT P 56427-2015.

[Ipu pemoHTe ammapaTypbl U U3MEPEHUU 3JIEKTPUUYECKUX IMapaMETPOB MHUKPOCXEM
3aMeHy MHUKPOCXEM HEOOXOIUMO MPOBOAUTH TOJIBKO MPH OTKIIOUCHHBIX UICTOUHUKAX MUTAHUS.

3anpeiaercsi MOABEJCHNE KAKUX-TUOO AJIEKTPUUYECKUX CUTHAJOB (B TOM YHCIIE IIHH
MATaHHUE, OOIIHIA) K BBIXOJaM MHUKPOCXEM, HE MCIIOJIb3YEMBIM COTJIACHO CXEME IJICKTPHUUIECKOM.

TumnoBas cxeMa BKIIOUCHHSI MUKPOCXEM MPHUBEJICHA HA PUCYHKE 82.

[Topsimok TomauM U CHATUS HANPSOKEHWs] TUTAHUS UM BXOJHBIX CHTHAJIOB Ha
MHKPOCXEMBI JOJIKEH OBITh CIICTYIOIIM:

— mojaua (BKIIOYEHHE MUKPOCXEMBI): OOLIMi, MUTaHHe?, BXOJHBIE CHIHAJILI WM
OJIHOBPEMEHHO;

— CHATHE (BBIKITFOYEHHE MUKPOCXEMBI): OJTHOBPEMEHHO MJIM B 0OPAaTHOM MOPSIIKE.

! Jlata m3roroBienus ykasaHa Ha KpbIIIKE Kopryca MukpocxeMmbl B opmare ITHH, rae I'T — rox
nsrorosnenns, HH — Heniensd n3rotoBieHusI.

2 TIopsI0K TI01aY1 HANPSKEHUH MTMTaHus pUBeJieH B paszeie 11 «Cxema popMUpOBaHHs BHY TPEHHETO
cOpoca Mo BKIIFOUCHUIO TUTAHUSY.
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5 Onucanue GyHKIMHA BbIBOJIOB

BOJIBIIMHCTBO BXOJIOB MpOLIECCOpa SIBISAIOTCS CHHXPOHHBIMH — CBSI3aHHBIMH C
COOTBETCTBYIOIIMM TaKTOBBIM T€HEPATOPOM, U JIUIIIb HEKOTOPBhIC — ACHHXPOHHBIMH. {7151 3THX
ACMHXPOHHBIX CUTHAJIOB BCTPOCHA CXeMa CHHXPOHM3AIINH, KOTOpas MPEeI0TBpaIiacT mpo0aeMbl
HECTaOUJILHOCTH.

JUis CHHXpOHM3AllMM CHWTHAJIOB, B Cllydae, KOrma B cHcTeMe TpeOyercs WuX
MpeacKa3yeMoe MOBECHHE, UCIONb3yHTe JaHHbIC, MPUBEACHHBIC B pasjeiec 8 «BpeMeHHbIC
XapaKTEPUCTUKUY.

Hexotopbie TOpTHI IMpolieccopa MOTyT paboTaTh B JBYHAIIpaBIIEHHOM pexume. Bo
BpeMsi cOpoca Mpoeccop TMEePEBOJUT BCE BBIXOABI B BBICOKOOMHOE COCTOSHHE, M HX
(akTUUEeCKOEe 3HAYCHHUE ONPEICIIICTCS BHYTPCHHUMH PE3UCTHUBHBIMU MOJTSHKKAMH K MTUTAHHIO
WIK K 3emiie. BHYTpeHHHE PE3MCTOpPhI 3THX IMOPTOB (HOMHHAI PE3HCTOPOB MOXKET MMETh
pa3opoc 30 %) moamep:KUBalOT ONPEACACHHOE 3HAYCHHWE IPU OTCYTCTBHHM AKTHBHOTO
JpaiBepa Ha 3TOM CHUTHAJIC.

Tabnumma 3 — Onucanue BEIBOJOB — TAKTOBBIE CUTHAIIBI U COPOC

Cur"an | Tum curmaina Omurcanue

BxoHOW cHrHaJl OMOPHOTO TeHEpaTopa CHTHAJIBLHOIO Mpolieccopa JUls
SCLK I IIUHBI KiacTepa. YacroTa sapa mpoleccopa 3a/1aeTcs MOoJIb30BaTeIeM C
nomoripio BeiBogioB DIVF[7:0], DIVQ[2:0]. RANGE[2:0]

Amnmnapatsbiii cOpoc. IlepeBoauT cUrHabHBIN Mpoleccop B HayaJIbHOE
NRST_IN I cocrostHue. J{i1s1 momyuenus noapoOHoi nHpopMauu cM. nojapaszzaen /.11
«COpoc 1 3aIrycK», pUCYHOK 67

Brixon curnana copoca. O003HauaeT 3aBepIICHHE COpOCa CUTHATBLHOTO
mporeccopa

nRST_OUT @)

[Ipumeuanue — O603HaYEHNE TUIIOB BHIBOJOB
I  —Bxox;

O —BHBIXOZ;

I0 — BX0a/BBIXOJ

Tabnuna 4 —Kondurypamus PLL

BriBon Hazuauenue OrpannueHus
IToctaenurens yacToTsl siapa PLL Hactpoiiku n0JDKHBI MOANEPKUBATH
DIVF[7:0]
(mBonunoe uucino + 1 : 00000000 = +1) 3HAuUEHUs MapaMeTpoB pabodero
OKOHEYHBII 1eNUTETD pexuma PLL

D|VQ[20] (ZHBowmoe 'mcno): 001 = +2, 010 = +4’ 011 = +8,
100 = <16, 101 = +32

Juarason ¢uibrpa PLL Huanazon ¢uibtpa PLL nomxeH
ObITh BBIOPAaH B COOTBETCTBUH C

BBIXOJHOM YaCTOTOM MOCTAEIUTES.
RANGE[2:0] | 000 = ue ucnons3yercs 100 =40-65 MI'n | dis YMEHBIIICHUS JOKATTEpa

001 = 10-16 MI'y 101 = 65-100 MI'ty |pexomeHayeTcs BBIOMPATH
010 = 16-25 MI'n 110 = 100-160 MI 11 | MaKxCUMaIEHBIA YaCTOTHBIN
011 = 2540 MI't 111 = 160-200 MTI'1 | inama3ox
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Tab6nuuma 5 — Onucanue BIBOJIOB — YIIPABJICHUE IIMHOW BHEITHETO OpPTa

Cursan

Twun curuaia

Omnucanue

ADDR31-0

10 (pu_1)

AnpecHas mrHa JUIsl JOCTYIa K HaMsITH U TepuepUitHbIM yCTPOMCTBAM.
B MynbTunpoueccopHoil cucreme mporeccop, KOTOPbI 3aXBaTbIBACT
mHy (Macrtep), GopMUpyeT ajipeca Ui JOCTyna K BHYTpEHHE! naMsTH,
BHYTPEHHUM PETUCTPaM APYroro nporeccopa u ApyruM pecypcam

DATAG3-0

10 (pu_1)

BremrHsis muHA JaHHBIX. Y YaCTHUKYA OOMEHA 3alMChIBAIOT U CYUTHIBAIOT
JTaHHBIE M KOMaH/IbI 10 3TOM IIKMHE. B ciydae, eciy CUIob3yrOTCS HE BCE
OWTHI IIMHBI, MOJAKIIOYATh K HUM BHEIIHUE 3aJalolle PEe3UCTOpHl He
00s13aTeIBHO

nRD

(pu_2_id0)

Ctpo6 urtenuss mamsaru. NRD dopmupyercs mactepomM HIMHBL AJs
JOCTyla K JIpYruM ycTpoiicTBam, 3a uckitoueHueM SDRAM. Ecmu
nporeccop BeAOMbId, TO NRD sBisieTcss BXOJOM W OINpENeNseT UK
YTEHUS BHYTPEHHEH TMaMsATH WIM BHYTpeHHero peructpa. NRD

U3MEHsIETCA CUHXPOHHO ¢ muHo ADDR

nWRL

10
(pu_2_id0)

Ctpo06 3anucu mnaamiero cioBa. NWRL dopmupyercs MacTepoM HIMHBI
JUIS 3aIIUCH B IPyTUE YCTPOICTBa, 3a uckitoueHueM SDRAM. B ciyuae
64-06UTHOI BHEITHEH MIMHBI TOT CUTHAII YIPSIBIISET 3aMUCHIO 110 YETHBIM
anapecam. B cinydae 32-OMTHOM BHEIIHEW HIMHBI CUTHAN aKTUBEH IpU
mo0oit 3anucu. Ecnu npornieccop Benomsiid, To NWRL siBisieTcst Bxogom
U OompejiessieT UK 3alluCH BHYTPEHHEW MaMATH WIH BHYTPEHHETO
peructpa. N\WRL u3mensiercst cuaxponHno ¢ mmHoit ADDR

nWRH

10
(pu_2_id0)

Ctpo6 3anucu crapuero cnoBa. NWRH ¢opmupyercs Mactepom HIHMHBI
JUIs 3alIUCH B IpYT'He YCTPOHCTBa, 3a uckitodeHneM SDRAM. B ciyuae
64-OuTHOI BHEIIHEH IWIMHBI 3TOT CHUTHAJI YIPSBIAET 3alMChIO IO
HEYeTHBIM ajipecaM. B ciyuae 32-6uTHOM BHEIIHEW IIUHBI 3TO CUTHAJ HE
ucnoib3yercs. Ecau npoueccop Begomselid, To NWRH sBnsieTcs Bxogom
W OmpejessieT NIUKI 3allMCH BHYTPEHHEH NaMsTH WM BHYTPEHHETO
peructpa. N\WRH usmensiercst cunxponso ¢ mmuaoit ADDR

ACK

10 (pu_2,
pu_4)

CurHan yJIMHeHHsI ITMKJIa OOMEHa 10 BHEIIHEH MHUHE (BCTaBKa IUKIIOB
O’KHJIaHUSI TP HETOTOBHOCTH BEJIOMOTO YCTPOUCTBA)

nBMS

10
(pu_2_ido,
pd_2_ido)

Curnan BbiOopa kpucTaiuia BHemHel 3arpy3ounoit EPROM- unu daem-
namsaTi. Bo Bpems cOpoca mporeccop ucnonb3dyer NBMS B kauectse
koH(puryparuonnoro Bxojaa (EBOOT) ans BeiOopa pexxuma 3amycka. B
MYJIBTHITPOIIECCOPHON cucTeMe curHasm NBMS dopmupyeT nporeccop,
Jns
unpopmanuu cm. noxapaszen /.11 «C6poc u 3amyck» M ONHUCaHHE
curnaia EBOOT (tabmuna 14)

3aXBAaTUBIIMK  BHEIIHIOK  IIHHY. MOJIy4eHHUSI  TOJIPOOHOM

nMS[1-0]

10
(pu_2_id0)

Curnansl BbIOOpa KpucTayjuta BHemHed mnamsata. MSO umm MS1
¢bopmupyrores npu gocryne k 6ankam 0 1 1 (COOTBETCTBEHHO) BHELITHETO
anpecHoro npoctpancTBa. Korma ADDR31:27 = 0b00110, dopmupyercs
MSO. Korma ADDR31:27=0b00111, ¢opmupyercs MSI. B
MYJIbTUIPOLIECCOPHOM MS1-0 dopmupyrorcs
IIPOLIECCOPOM, 3aXBATUBILIMM BHEIIHIOK LIMHY.

CHUCTEME CUT'HAJBI
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Curnan | Tun curHana Onucanue
Curnan BbeIOOpa KpHCTalla BHEIIHET0 XOcCT-ycTpoiictBa. NMSH
10 dopmupyercsi, Korga mporeccop —oOpamaercs K - aJpECHOMY
nMSH 5 ido) |"POCTPAHCTBY xoct-yctpoiictBa (ADDR31 =0bl). nMSH wu3mensiercs
(pu_2_id0) cuaxponHo ¢ muHo ADDR. B mynerunponeccopnoit cucteme NMSH
(hopMuUpYIOTCS ITPOLIECCOPOM, 3aXBATUBILKUM BHEIIHIOIO HIMHY
Curnan GJ0YHOTO JOCTyma. DTOT CUTHAI (GOPMUPYETCS MPOLIECCOPOM,
3aXBaTHBIIUM BHEUIHIOK INWHY, JJS JOCTyNa (YTEHHUS] WM 3allkCH)
10 .
nBRST 2 ido) O6moka maHHbIX. Benomelil mponeccop npu aktuBHOM curHane NBRST
(pu_2_ MOKET UTHOpHpoBaTh 3HaueHuss ADDR u camMOTOSTENBbHO BBIYUCIIATH
HY>KHBIHA aJ{pec MPHU JOCTYIIE K CBOCH MaMATH
[Tpumevanus
1 O6o3HayeHNE TUIIOB BBIBOJIOB:
| —Bxonm;
O - BBIXOI;
IO — BXoxa/BBIXOI.
2 HoMuHaITBI MOATATUBAIOUINX PE3UCTOPOB CM. B pazjene «Onucanne BHIBOJIOBY

Tabnuma 6 — Onucanue BRIBOAOB apOUTpaka BHEITHETO MOPTa

Tun
Cursan Onucanue
CUTHAaJIa

Curnaain 3ampoca Ha 3axXBaT BHEITHEH IMUHBI B MYJIbTHIIPOIIECCOPHOI
cucreMe. Mcrnonb3yroTcs mpoieccopamu ajisi apOuTpa)ka BHEITHEH
mHbl.  Kakaelii mporieccop ympaBisieT COOCTBEHHBIM CHUTHAJIOM
nBR[0-7] 10 NBRxX (B COOTBETCTBHH CO 3HAUEHUSIMHU BXOJAHBIX curHanoB [D2-0) u
OTCIIS)KMBAET OCTalbHBIE. B MyIbTHUIIPOLECCOPHBIX CHUCTEMaX C
KOJIMYECTBOM  TPOIIECCOPOB  MEHBIIE  BOCHBMH, HEOOXOIMMO
YCTaHOBHTH BBICOKHI ypoBeHb Ha BeiBoax NBRX (VDD_I0)

Wnentuduxatop npoieccopa B MyJbTUIIPOLECCOPHONU CUCTEME. DTU
BBIBOJIBI TakKe 3aaroT TOT curHaid NBRX, koTperit HeoOXxommmo
aKTMBU3MpPOBaTh mpu 3ampoce Ha 3axBar muHbl: 000 = BRO,
001 =BR1, 010 = BR2, 011 = BR3, 100 = BR4, 101 = BRS5,
110 = BR6, 111 = BR7. ID2—0 nomxkeH ObITh CTAOUIBHBIM BO BpPEMSI
paboThI CUCTEMBI U 331aBaThCsI TOJIHKO BO BpeMsi cOpoca

ID[2-0] | (pd_2)

Curnan, opMUpyeMbIif TPOIIECCOPOM, KOTOPBIN 3aXBATHII BHEIIHIOKO
1BM 10 HIMHY U UCHOJb3yeTcsa TOJbKO Uil oTiaaku. [Ipu cOpoce sBisiercs
KOH(pUTypallMOHHBIM BXoj0M. boiee mnoapoOHas uHpopMaus

npuBe/ieHa B Taonmie 14

CurHan TpPHUHYAATEIBHOTO OCBOOOXICHHWS IIHHBL. CHTyarus
OOKUPOBKM MOXET BO3HUKHYTh, KOTJa XOCT-YCTPOMCTBO U
BOFE | MPOLIECCOP TMBITAIOTCS OAHOBPEMEHHO OOpPAaTUTHCSA APYr K JPYTY.
f Korma mpoucxomutr  OIOKUPOBKA,  XOCT-YCTPOHCTBO  MOKET
chopmupoBare NBOFF nmns mpuHynutenbHOro OCBOOOXKIEHUS

MPOIECCOPOM BHEIIHEH IIMHBI
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Tuno
Curnan Onucanue
cUrHanza

10 WNunukanus 3axBara UIUHBI. [Ipu copoce SIBJISIETCS
nBUSLOCK | (pu_2_id0, | xondurypaunonneiM BxozoM. bonee mnonpoOHas wuHopmanms
pd_2 id0) | npuBenena B Tabuuie 14

3anpoc Ha 3axBaT IMIMHBI OT XOCT-YCTPOMCTBA. XOCT-YCTPOWCTBO
noJpkHO chopmupoBaTh NHBR 111 TOTO, 4TOOBI 3aXBaTUTH BHELTHIOKO
nHBR | muHy. [Iporeccop, KOTOpHIA B JaHHBIH MOMEHT 3aXBaTHJI IIWHY,
M0CJI€ 3aBEpIIEHUs IUKIa OOMeHa OCBOOOKIAET BHEIIHIOW HIMHY U
dopmupyer curnan NHBG

Curnan mepefaud BHEIIHEH MIMHBI XOCT-ycTpoiicTBY. OOpaboTKOM
NHBR u ¢opmuposanuem NHBG ympasnser mactep mmHbl. Mactep
TaKXke HH(QOPMUPYET BHEIIHEe XOCT-yCTPOHCTBO, YTO HOCIETHHM
oOMeH 3aBeplleH M IMHA cBoOoaHA. Ilpn OCBOOOXKIEHUM ILMHBI
10 IpoLeccop TMEPEeBOAMT B  BBHICOKOOMHBIE COCTOSIHUSL  BBIBOJIBI
nHBG (pu_2.id0) ADDR31-0, DATA63-0, nMSH, nMSSD3-0, MS1-0, nRD, nWRL,
- nWRH, nBMS, nBRST, nlORD, nlOWR, nlOEN, nRAS, nCAS,
nSDWE, SDA10, SDCKE, LDQM u HDQM, u nepeBogur SDRAM
B peXHUM aBToreHepamuu. IIporeccop mnpomomkaer yIaepKUBaTh
NHBG, moka XOCT-yCTpOHCTBO HE 3aKOHYUT OOMEH M HE CHHUMET
nHBR
CuHan npuopuTETHOrO A0CTyNa sAapa K muHe. Curaan gpopmupyercs,

KOTJja MpOLEeCcCOp MpHU BBIMOJIHEHUH KoJa oOpaliaeTcss K BHEIIHEH
MIMHE. DTOT CUTHAI MO3BOJSET MPOLECCOpY 3aXBaTUTh ILUHY, I10
KOTOpOM wuAer mnepenada AaHHbIX udepe3 DMA, u ocyiiecTBUTh
nCPA 3 ido TpeOyemblii muKn oOMeHa Ha BHemHeW mnamsata. NCPA sBisercs
(pu_3_d0) BBIXOJIOM C OTKPBITBIM CTOKOM, IOJKIIOYEHHBIM KO BceM DSP B
cucteme Eciy 3TOT cUrHasl HE UCIOJIb3YeTCSl B CUCTEME, TO CIEAyeT
OCTaBUTb €0 He MOAKIIOYeHHBIM (1711 porieccopoB ¢ ID =001 — 111

HYXHBI BHCITHUC PE3UCTOPHI NOAJAAKKHU K HI/ITaHI/IIO)

Cunan npuopuretHoro pgoctyna k muHe DMA. Curnan
dopmupyercsi, Korga TpeOyeTcss BBICOKONIPHOPUTETHBIH JOCTYI K
muHe no kaHamy DMA. B stom cimydae mporeccop, KOTOPBIH
ocyliecTBIsieT OObIYHBIM 0oOMeH mo kaHany DMA, ocBoboxnaer
10 HIMHY, a MPOILECCOpP C MPUOPUTETHBIM JOCTYIIOM K IIWHE 10 KaHATy
nDPA .
(pu_3_id0) | DMA 3axBatbhiBaeT ee u ocymiectiaser oomen. NDPA sBisiercs
BBIXOJIOM C OTKPBITBIM CTOKOM, IMOJKIIOYEHHBIM KO BceM DSP B
cucreMe. Ecan 3TOT curHan He UCTONb3YyeTCsl B CUCTEME, TO CIEIyeT
OCTaBUTb €0 He MOAKIIOYeHHBIM (11711 iporieccopoB ¢ ID =001 — 111

HYXHBI BHCIITHUC PE3UCTOPBI NOAAAKKH K HI/ITaHI/IIO)

[Ipumeuvanus

1 O603HaYeHNE TUIIOB BHIBOIOB:
|  —Bxoxm;

O - BBIXOI;

IO - BXOI/BBIXOI.

2 HoMuHaIbl MOATATUBAIOLINX PE3UCTOPOB CM. B pazzeie «OnncaHue BEIBOJOB)
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Tabnuuma 7 — Onucanue BeIBOJOB BHemHero nopta DMA/Flyby

Curnan T Onucanue
CUTHaJa
BriBob1 3anrpoca Ha 06MeH no kaHairy DMA.
B otBer Ha 3ampoc NDMARX mporieccop OCymecTBIseT nepeaady
nDMAR[3-0] I DMA B COOTBETCTBHM C WHUIMAIU3UPOBAHHBIM KaHajioM DMA.
[Iponieccop urHopupyet 3anpocsl DMA kK HEMHUIIMAIU3UPOBAHHBIX
KaHaJIOB
Ctpo6 3amucu BHemHero ycrpoiictBa. Korma DMA  kanan
npoleccopa WHHUIMMPYET TpaH3akiuk uTeHuss B pexume flyby,
10
nIOWR (pu_2. id0) npoueccop ¢opmupyer curHan NIOWR B TedeHue numkia obMeHa
- JaHHBIX. DTO MO3BOJIIET YCTPOWMCTBY BBOJA-BBIBOJA 3aXBAaThIBATh
JAHHBIE BMECTO TPOIIeccopa
Crpo6 wureHuss BHemHero ycrpoiictBa. Korma DMA  kanan
10 npoleccopa HMHUIMUPYET TpaH3akiuu 3amuck  pexuma flyby,
nlORD (pu_2. id0) nporeccop gopmupyer curaan NIORD B Tedenwe 1mukiaa oOMeHa
- - nanabix. Yto coBmectHo ¢ NIOEN mo3BomnsieT ycTpoicTBY BBOMA-
BbIBOJIa ()OPMHUPOBATH JaHHBIE BMECTO IpoLieccopa
Curnan  paspemieHus  (QOPMHUPOBAaHUS  JIAHHBIX  BHELIHUM
10 ycTpoiicTBoM.  Paspemiaer  BbIXOAHBIM ~ OydepaMm  BHEIIHETO
nlOEN (pu_2.id0) YCTPOMCTBAa BBOJA-BBIBOJA OIEpalluy NPsAMON IEpeladd JIaHHBIX
- MEX/1Yy YCTPONCTBOM W BHEIIHEW NaMAThIO. AKTHUBHBIA TOJBKO B
pexume flyby
IIpumMeyanus
1 O0o3HaYeHNE TUIIOB BLIBOJIOB:
| —Bxo0xI;
O —BBIXOZ;
IO — Bx01/BBIXO.
2 HoMuHaITBI TOATATUBAIONINX PE3UCTOPOB CM. B pazjene «OnucaHue BEIBOJOBY

Ta6nuna 8 — Onucanue BIBOJIOB KOHTpoJUiepa BHemHero nopra SDRAM

Curnan

Tun curgana

Onucanue

NMSSD[3-0]

10 (pu_2_id0)

Bre16op mukpocxemsl namsatu SDRAM. nMSSDO, nMSSD1, nMSSD2,
wii NMSSD3  ¢opmupyrores, Kkoria mpoieccop oOpamaercs K
npoctpanctBy  mamsatd SDRAM  (ADDR31:30 =0b01, kpome
3ape3epBUPOBAHHOTO MIPOCTPAHCTBA, MPEICTaBICHHOTO Ha
pucynke 12). B MyIbTHIIPOIIECCOPHBIX CHCTEMaX IMPOIECCOpP, KOTOPHIMA
3axBaTbIBaeT muHy, popmupyer NMSSD3-0

nRAS

10 (pu_2_id0)

Bri6op aapeca ctpoku. Ilpu aktuBHOM ypoBHe NRAS yka3eiBaeT Ha ToO,
YTO a/IpEC CTPOKH SIBISIETCS JEHCTBUTENBHBIM MPU YTEHUU WU 3alUCU
SDRAM. Ilpu npyrux obmenax ¢ SDRAM oH ompeaenser THI
BBITIOJTHSEMOM OTIepaIiui B COOTBETCTBUH O crienupukamnueii SDRAM
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Cursan Tun cur"ana

Omnucanue

nCAS 10 (pu_2_id0)

Bri6op anpeca cronbna. I[Tpu aktuBHOM ypoBHe NCAS yKa3bIBaeT Ha TO,
YTO aJpec CToiOLA ABISIETCS IEUCTBUTEIbHBIM B YTEHUU WM 3alUCH
SDRAM. Ilpu apyrux obmenax ¢ SDRAM oH omnpeaenser THI
BBITIOJIHSIEMOM OTepaIiiu B COOTBETCTBUU cO crienudukanueit SDRAM.

LDQM  |IO (pu_2_id0)

Macka mannbeix Miagmero cioBa SDRAM. Ilpu BbiCOKOM ypoBHE
curnana nepesogut DQ Oydepsr SDRAM B BHICOKOOMHBIE COCTOSIHUSI.
B tpanzakiusax SDRAM LDQM sBisieTcsi akTUBHBIM, KOT/Ia aKTHBEH
NCAS u HeakTHBHBIM — BO BpeMs OIEpanuil 4TeHHs. B TpaH3akuusx
3anucu LDQM sBiisieTcss akTUBHBIM IIPU JIOCTYIIE K HEYETHBIM aJipecam
B 64-0UTHOM peXMME BHEITHEH IIMHBI.

HDQM |10 (pu_2_id0)

Macka pannbix crapuiero cioBa SDRAM. Ilpu BbICOKOM ypoOBHE
curnana nepeBoaut DQ Oydepst SDRAM B BHICOKOOMHBIE COCTOSTHUSI.
B tpanzakiusax SDRAM HDQM sBnsieTcs aKTUBHBIM, KOTJla aKTUBEH
NCAS u HeakTUBHBIM — BO BpeMsl omepaiuii 4reHus. B TpaH3akmmsx
3anucu HDQM siBnsieTcst akTUBHBIM IIPU JIOCTYIE K YETHBIM ajjpecaM B
64-0MTHOM peXuMe BHEIIHEH HIMHE WM MpH Jo0oM oOmene B 32-
OUTHOM pexHUME.

SDA10 |10 (pu_2_id0)

bur 10 wmwmHBl aapeca. DTOT CUTHAJ LIMHBI ajgpeca Y4YacTBYET B
onepauusx BocctaHoBieHUs: SDRAM-naMsITi pu OTCYTCTBUM SIBHOT'O
JIOCTyIa K HEH.

10 (pu_2,

SDCKE od_2)

Curnan pazpenierus TakroBoro curiaia SDRAM. Bxitouaet TakToBBIN
curHan SDRAM s camoBocctanoBienuss SDRAM unu 5KOHOMHUYHOTO
pexuma. Y TOAYMHEHHOTO KOHTPOJUIEpa B MYJIBTHIIPOLIECCOPHOM
CUCTEME HEeT Pe3UCTPOB K 3eMJI€ WM K nMuTaHuto. Macrep muss! (1 1D
= 000 B OJHOMPOIECCOPHON CHUCTEME) Yepe3 PE3UCTOP K MHUTAHHUIO
MOJATATUBAET CUTHAM K | mepea TeM, Kak OCBOOOJUTH IIMHY AJIS XOCT-
YCTPOMCTBA, 3a HUCKIIOUEHHEM ciiydas, korma SDRAM nHaxoautcs B
pexumMe caMoBOcCTaHOBIeHMs. B ciyuae, korna SDRAM naxoautcs B
peXUME CaMOCBOCCTAHOBJIEHUS, BEIYIIMI MPOLIECCOP Yepe3 PEe3UCTOp
MOATSDKKK K 3€MJIe TOAIATUTaBaeT 3TOT curHaia k ( mepem Tem, Kak
OCBOOOIUTH HMIMHY TSI XOCT-yCTPOMCTBA.

NSDWE |10 (pu_2_id0)

Curnan paspemnienus 3amucd B SDRAM. [pu aktuBHOM curHasie NCAS
(nCAS = 0), curnan NSDWE omnpenensier tun noctyna (4TeHHe/3auch)
k SDRAM. B ciyuae HeaktuHoro 3HaueHus NCAS ¢ynkuus NSDWE
omnpenensercs cnenudukanueir Ha SDRAM namsrs.

IIpumeuvanus

| —Bxo0xI;
O —BBIXOT;
I0 — BXOI/BBIXO..

1 O0Oo3HayeHnEe TUIIOB BLIBOIOB:

2 HoMuHaIIbl MOATATUBAIOUINX PE3UCTOPOB CM. B pazjene «OnucaHue BEIBOJOBY»
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Tabnuuma 9 — Onucanue BeiBOJ0B nopta JTAG

Curnan T Onucanue
CUTHaJIa
NEMU 0 Omynsuus. [loaxmrodaercs TONBKO K  pa3beMy  ammapaTHOro
otinaguuka JTAG
TCK I Curnan cunxponunsaiuu (JTAG)
TDI I (pu_1) Bxon nannbix anmaparaoro otinamguuka JTAG
TDO 0O Brixon nanHbIX anmapatHoro otiaaguuka JTAG
™S | (pu_1) Br16op pexxuma ammapatHoro otiagunka JTAG. Mcnonb3yercs st
- yIpaBJieHHs TiepexogamMu KoHeuHoro aBromara JTAG
nTRST | (pu_1) Copoc TecroBoro pexuma (JTAG). COpaceiBaeT peXxUM KOHEYHOI'O
asromara JTAG
I[Ipumeuanus
1 O6o3HaueHNE TUIIOB BEIBOIOB:
I —Bxox;
O -—BBIXOI;
I0 — BX0J/BBIXO/I.
2 HomuHaIbl MOATIATMBAIONIUX PE3UCTOPOB CM. B paszzeine «Onucanre BEIBOIOBY

Ta6numa 10 — Onucanue BEIBOAOB — ¢uiaru, MpepbIBaHus U TaiMep

Cursan

Tun curaana

Omnucanue

FLAG[3-0]

10 (pu_2)

Curnanst FLAG. JIByHanpaBieHHbIE MOPTHI IpEAHA3HAUYEHBbl MJIs
10JIb30BATEIBCKOT0 BBOIA/BBIBOIAa U MOTYT HCITIOJIb30BAThCS B KAUECTBE
ycnoBui mporpammbl. Kax1plif BEIBOJ MOXKET ObITh CKOH(UTYPUPOBaH
WH/IMBUYaJIbHO KaK BXoJ WK BeIxoJ. ITocie cOpoca uam BKIIOYEHHUS
nporeccopa nopt FLAG3-0 ckoHpurypupoBaH Kak BX0J

nIRQ[3-0]

I (pu_2)

3ampoc Ha mpepbiBaHHE. OTH CUTHAJBl (OPMHUPYIOT MpepbIBaHHE
paboter mporeccopa. Kaxnmprii u3 BeBomoB NIRQ3-0 Moxer OBITH
HE3aBUCHMO CKOH(QHUTYPHPOBaH Ui (POPMHPOBAHUS MPEPHIBAHUS IO
(GpOHTY CHTHaJa WIM TO ypPOBHIO. B 3aBUCHMOCTH OT BBIOPaHHOTO
croco0a 3arpy3ku, mocjie cOpoca Tpolieccopa MpephIBaHUS OT ITHX
CUTHAJIOB JIMOO 3alpeleHsbl 10 TeX Mop, MMoKa MporpaMma He U3MEHHT
HayalbHyI0  KOH(urypamuio, JIu60 MOTYT
UCIIOJIb30BAThCS ISl CTapTa MPOLIECCOpa U3 BHEIIHEH MaMsATH

pa3perieHsl U

TMROE

10

Curnan nepenonHenus tanmepa 0. Kaxnplii pa3 npu nepenosHeHun
taiimepa 0 Ha BbIxozie popmupyercs umnyisc. [Ipu cOpoce npoueccopa
3TOT CUTHAJ CKOH(PUTYpUPOBaH KakK BXO. (cM. Tabiuity 14)

I
O

IIpumeyanus
1 O6o3HayeHNE TUIIOB BEIBOIOB:
— BXOJ;

— BBIXOJI;

I0 — BXOI/BBIXO..
2 HomuHaIBI MOATSTUBAIONIUX PE3UCTOPOB CM. B paszzeine «Onucanre BHIBOIOBY
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Tabnu ma 11 — Onucanue BBIBOZOB ITOCJICIOBATCIIBHOT'O BBICOKOCKOPOCTHOI'O ITOPTA

Curnan T Onucanue
CUTHaja
LxDATOP[3-0] @) [Tonoxurensublil Beixog LVDS muHbl JaHHBIX NTepeaaTyrnka
LXDATON[3-0] 0O OTtpunatenbHbiid BbIxoa LVDS muHbBI JaHHBIX TIepeaTInKa
LxCLKOP 0 [Monoxureneubiii  Bbhixog LVDS  curnama  cunxpoHuzanuu
neperaTInKa
LxCLKON 0 Otpunarensubii  Beixog LVDS  curnana  cMHXpOHM3alMHU
neperaTynKa
Curnan TrOTOBHOCTHU MPUEMHHUKA. Hcnonw3yercs TUIs
LxACKI | (pd_1) | uadopmupoBaHHsA IEpeAaTUMKa, YTO NPUEMHHK TOTOB IIPUHSTH
HOBBIC JAHHBIC
ALOBCMPO 10 Curnan 3aBepiienus 0;104HOM nepeaaun. B cnydae nepenaun 1aHHBIX
(pu_1) |uepe3 DMA »TOT curHan WHPOPMUPYET NPHEMHHK O TOM, 4YTO
L1-3BCMPO 0 nepenaBaeMblii OJIOK JaHHBIX 3aBepuieH. Pe3uctop K MNUTaHUIO
npucyrcTByeT Toipko Ha NLOBCMPO
LXDATIP[3-0] I [TonoxwurenpHblil Bxoa LVDS mmHbl 1aHHBIX IPUEMHHKA
LXDATIN[3-0] I Otpunarensubiii Bxog LVDS minHbl JaHHBIX TPUEMHHKA
LxCLKIP | [TonoxurensHplid Bxoq LVDS curnana cuHXpoHU3auy epeiaTanKa
LXCLKIN | Otpunarenssiii Bxog LVDS curnana cuHXpoHHU3anuu nepeiaTyuka
LXACKO 0 CursHan wucCmonb3yeTcss TPUEMHUKOM Ui WH()OPMHUPOBAHHS
nepenaTyrKa O TOM, YTO OH MOKET IIPUHATH HOBBIE JJAHHBIE
Curnan 3aBepieHus nepeaauu Oj0ka AaHHbIX. Ecinu naet nepenava
nLXBCMPI | (pd_1) | gepe3s DMA, 3TOT curHan ykasblBaeT MPUEMHHUKY, 4TO OJIOK Mepeiadn
JAHHBIX 3aBEPIICH
I[IpumMeyanus
1 O0o3HaYeHNE TUIIOB BLIBOJIOB:
| —Bxo0x;
O —BBIXOZ;
IO — BXOI/BBIXOI.
2 HomuHAITBI MOATSATHBAIONIUX PE3UCTOPOB CM. B pasjeiie «Onrucanre BHIBOIOBY

Ta6nuna 12 — Onucanue BHIBOAOB — KOH(PUTYpPAIIMOHHbBIE CUTHAJIBI U TEPMOIUO]T

Tun
Curnan Omnucanue
CUTHajIa
Cur”ajl OTKJIIOYEHHUS KOMIICHCUIIMHA 3aIE€PKKH CHUHXPOCHUTHAJIA
E_PLLBP I (pd_1) P P

BHYTpPH KpHUCTaJUIa. FiMeeT BHYTpEHHIOI0 MOJATSKKY K 3eEMIIE

Bei6op BHyTpenHero kontposwiepa JTAG (0 — QpyHKIHMOHANBHBIN
JG_MX | (pd_1) | xoutpomiep JTAG, 1 — TtecroBbiii kouTposuiep JTAG). Mmeer
BHYTPEHHIOIO MOJATSHKKY K 3eMIIe

DXP | AHOJ BHYTPEHHETO TePMOANO/1a

DXN | Karon BHyTpeHHETO TepMOIH01a
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Tun
Curuan Omnucanue
CUTHaja
I[Ipumeuvanus

1 O0o3HaYeHUE TUIIOB BHIBOJIOB:
I —Bxox;

O —BBIXOZ;

I0 — BXOI/BBIXOI.

2 HomuHamsl IMOATATMBAOIIHUX PE3UCTOPOB CM. B pa3aciic «Onucanne BBIBOJOB»

Taonunma 13 — Onucanue BEIBOAOB IIMTAHUSA, 3EMIIU

Curnan T Onmcanue
CUTHaJa
VDD PWR BriBo1bI T TaHMS OT IU(PPOBOH JTOTUKH
VDD_A PWR BriBoabl nutanus BHyTpenHero PLL
VDD_I0 PWR BrIBOIbI MU TaHUS TOPTOB BBOJ1a/BBHIBOJIA
VSS PWR BriBoj 3eMin

I1 PUMCYAHHUC — O003HaUYeHHE TUIIOB BBIBOJOB:

PWR — BeIBOI ITUTaHUSA U OOLIMIA
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6 Onucanue KOH(PUTYPAIUOHHBIX IOPTOB

HekoTopbele mOpThl MMEIOT aJbTEPHATUBHYIO (PYHKIUIO MPU BKIIOUYEHUU HUTAHUS.
Kouduryparnus omnpeaensercs pexxumom paboTsl mpoueccopa. Bo Bpemsi cOpoca mporieccop
3aXBaThIBAET 3HAYCHMS] KOH(PUIYpPALMOHHBIX MOPTOB. KoOH(UIrypalMOHHBIE BXOJbl HMEIOT
BCTPOEHHBIE PE3UCTOPHI NOATSHKKY K MMUTAHUIO WIM K 3€MJIE, C IIOMOLIBI0 KOTOPBIX 3aJar0TCs
3HAYeHUs MO yMoi4aHuio. Eciu KOHGUTYpallMOHHBIH MOPT HE MOIKIIOYEH uYepe3 BHEIIHH
pPE3UCTOp K 3eMJI€ MM MUTAHUIO WM HE 3a/1ae€TCsl BHEIIHEW JIOTMKOM, TO BO BpeMs cOpoca
IPOIECCOp 3aXBaThIBaeT 3HAUYCHUE MO yMoiyaHuio. Eciu kKoHUTrypalmoHHbIE MOPTHI TAKKe
SABJIAIOTCS BXOJaMH BHYTPEHHEH JIOTMKH, MOXET MOTpeOOBaThCS BHEUIHUI pe3UcTop ¢
MEHBUIMM 3HAYE€HHEM COINPOTHUBIICHUS, YTOOBI HA/JEKHO YCTAaHOBHUTH JIOTHYECKHIl YpOBEHb,
3aBUCSIIMA OT TOKOB yTeuku. YToObI 3a1aTh 3HaUE€HUE KOH(UTypaluu, HEe COBIAJAIONIEE CO
3HAYEHUEM IO YMOJIYAHUIO, HYKHO MOJKIIOUYUTh BX0Jl KOH(UTypaluu K BHEIIHEMY PE3UCTOPY
JOCTaTOYHO MAJIOTO CONPOTUBJIEHUS. Onrcanrne KOHPUTYpPaIlIMOHHBIX BXOJIOB M UX Ha3HAYEHUS
MIPUBEACHBI B TAOIUIE HUXKE.

Tab6nunma 14 — Onucanne GyHKIM KOHPUTYPAITMOHHBIX TTOPTOB

T
Cursan i BriBox Ormrcanue
(ipu cOpoce)

3arpy3ka u3 BHewHeit EPROM-namsith.

0 =3arpy3ka u3 EPROM cpa3zy nocie copoca (1o
YMOITYaHHIO)

EBOOT 10 (pd_2_id0) nBMS 1 = ocraHoB Tmporeccopa Tociae cOpoca U
OXHJAHHUE 3arpy3Kd Mpoleccopa BHEIIHUM
YCTPOMCTBOM 4Yepe3 MOCIEeA0BATEIbHbIA WU
NapajuieIbHbIN OPT

Bxuttouenue npepbIBaHUs.

0 = BBIKJIFOYEHHE U YCTAHOBKAa IpepbIBaHUN
NIRQ3-0 B pexum cpabarbiBaHus 1O (POHTY
IRQEN 10 nBM CUTHaJIa cpa3zy mnocie copoca (10 yMOJIYaHHUIO)

1 = BKiIIOUEHHE W YCTaHOBKA IPEpPBIBAHUI
NIRQ3-0 B pexum co cpabaTeIBaHUEM T10
YPOBHIO cpasy mocie copoca

HIupuna muHs! ganHbsix LVDS nopra.
LINK_DWIDTH 10 TMROE 0=1 6ur

1 =4 6ur

Paspemenune 3anncu SYSCON u SDRCON.

0 = BO3MOKHOCTh OJHOKDPAaTHOW 3aliCH IIOCIe

SYS REG_WE | 10 (pd_2_id0) | nBUSLOCK
cOpoca (Mo yMOJTYaHHIO)

1 = BO3MOKHOCTh MHOTOKpPATHOM 3aIrucu

I[IpumMeuyanus

1 O0o3HaYeHUE TUIIOB BLIBOJIOB:

10 — Bx0o/BBIXO]

2 HomuHAIBI MOATATUBAIONIUX PE3UCTOPOB:

pd_2_id0 — moarsruBaromuii Kk 3emite pe3uctop 5 kOM TosbKo aj1s mporeccopa ¢ 1D=0
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[Ipu wucmonp30oBaHUM KOHPHUTYpalMu MO YMOJYAHUIO, BHEIIHHE PE3UCTOPHI
KOH(QUTYpallMOHHBIX BXOJOB HEe TpeOytorcs. [l mnpuMeHeHust Apyrux KOHQUTyparui
pEeKOMEHIyeTCs TMOAKI0YaTh KoHburypamuonaslie Bxoasl kK VDD IO wmmm k VSS uyepes
pesuctop 500 Om.

Bce kondurypamnmonasie BXOJbl 3aXBaThIBAIOTCA IO 3aBeplieHuto cOpoca. Kaxabrit
BBIBO/JI 3allIEJIKUBAET COCTOSTHUE BbIBOJA (COCTOSIHHE KOH(PUTYPALIMOHHOTO BXO0Ja MO (PPOHTY
NRST_IN). Bckope nocie 3aBepiieHns coOpoca, 3TH BBIBOIBI BO3BPAIIAIOTCS K CBOUM OOBIYHBIM
GyHKIHAM.

Kongurypanuonsasie BXOAbl MOT'YT UMETh BHYTPEHHUI PE3UCTOP K 3eMJie, PE3UCTOP K
MUTAaHUIO WM HE UMETh pe3ucTopa. THUI pe3ucTopa, KOTOPHIM MOAKIIOYAETCS K
BXOJaM/BBIBOJIaM, 3aBHUCHUT OT TOTO, sBIsAeTCS M akTUBHBIM curHan NRST IN (auskuit
YPOBEHB) WM HE SIBISETCS (BBICOKUI YPOBEHB ).

B Tabnuue 15 ykazaHbl pe3ucTopsl, 3a/1eCTBOBAaHHBIE BO BPEMsI aKTUBHOTO cOpoca U
BO BpeMsi HOpMaJIbHON pabOoTHI.

Tabnuma 15 — Buayrpennnii pe3ucTop KOH(PUTYpaIMOHHBIX BXOJIOB,
aktuBHBIN cOpoc (NRST_IN = 0) / nopmanbhas padora (NRST_IN = 1)
BriBon NRST_IN=0 NRST_IN=1
nBMS (pd_2_id0) (pu_2_id0)
nBUSLOCK (pd_2_id0) (pu_2_ido)

O06o03HaueHus B TaOIHIIE:
pd_2_id0 — moarsaruBarouii k 3emiie pesucrop 5 kOm Tobko utst nporeccopa ¢ ID=0;
pu_2_id0 — moaTATHMBAIOIIKi K MTUTAHHIO pe3ucTop 5 KOM ToBKO s mporieccopa ¢ ID=0
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7  ApXHUTeKTypa mpoueccopa

[Ipotieccop COCTOUT UX JBYX apXUTEKTYPHBIX YaCTEH:

— s1po mporeccopa (pUcyHoK 4), Tie UCTIOTHSIOTCS KOMaH/Ibl;

— nepudepuiibie ycTpoicTBa (PUCYHOK D) JIJIsi XpaHEHUS JAHHBIX U OCYIIECTBICHUS
orepaiuii oOMeHa C BHEIIHUMH YCTPOHCTBAMHU.

B npoueccope MOKHO BBIAEINTD CIETYIOLUINE JIEMEHTHI:

— JIBa BBIYUCIHUTENIBHBIX MOJYJIS: X U Y, KQXKABIA U3 KOTOPBIX COAEPIKUT YMHOXKHUTEIb,
ALU, CLU, cIBUroBo€ yCTPOMCTBO M PETUCTPOBBIN (aiia o0breMoM B 32 ClloBa;

— nBa 6soka nenouucineHHslx ALU: J u K, kakp1it 13 KOTOPBIX COACPKUT 32-OMTHOE
nenounciennoe ALU, a Takke perucTpoBbiit ¢aiin o0bemoM B 32 cioBa;

— ycTpoiicTBO ympaBieHus (Sequencer), YNpaBIAONIEE XOJAOM HCIOJHEHUS
nporpammsl, cojiepkariee 0ydep BeipaBHUBaHUS KoMaH] (instruction alignment buffer — |AB)
u O0ydep neneBbIx anpecos nepexona (branch target buffer — BTB);

— Tpu 128-OuTHBIE MUHBL, O0ECIIEYMBAIOIINE BO3MOXHOCTH BBICOKOCKOPOCTHOTO
oOMeHa MEXJy BHYTPEHHEH NaMsAThIO M JAPYTMMHU KOMIIOHEHTaMHU flipa TIpolreccopa
(BBIYMCIUTENBHBIMU OJIOKaMHU, Oiokamu 1enouyucieHHbix ALU, ycTpoiicTBOM ymnpaBieHUs U
SOC-untepdeticom);

— 128-6utHyto muHY, 00€CTIeUNBAIONIYI0 BO3MOKHOCTh BEICOKOCKOPOCTHOTO 0OMEHa
MEXJy BHYTPEHHEU MaMsThl0 U MEepUPEPUINHBIMU YCTPOMCTBAMU BHEIIIHETO BBOJA/BHIBOJA
(DMA, BHELIHUM MOPTOM U OPTAMHU JIMHKOB);

— SOC-unrepdeiic, obecrieunBarOnMii CBA3b MEXKIYy BHYTPEHHUMHU IIMHAMHU SApa U
IMHOU TIepUPEPUIHBIX YCTPONCTB;

— uHTepdeiic BHEMHero mopra, BKJIOYas XocT-uHTepdeiic, kouTpouiep SDRAM,
KOHBeWepHbI UHTep(elc co cTaTUUYeCKOW OpraHusalueil konseiepa, yerbipe kaHaina DMA,
yeTelpe mnopra LVDS-nuHkoB, kaxzawplii ¢ AByMs KaHanaMu DMA, u noanepxky
MHOTOIPOLIECCOPHOI paboThI;

— 24 MOUT BHYTpEHHEH MaMsTH, OPTaHU30BaHHON Kak miecTh 4-MOUTHBIX OJOKOB,
KaXJIbIH U3 KOTOPBIX coaepkutT 128K 32-OUTHBIX CIOB,;

— CpelcTBa MOAJNEPKKU OTIAIKH;

— TectoBblil nopT JTAG.
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YCTpoiAcTEBO FeHepauWs aapecoB AaHHbIX
ynpasneHus
LlenouncneHHoe .32 32 LlenouncneHHoe
Buib. ANy 4 ANy
anp. B J-IALU K-IALU
32 x 32 Bit 1 32 x 32 Bit
LAAA
4 J-wmnHa ADDR N
N V)
BTB \ J-wura DATA 128 ¥ R
\J / V)
, K-wuHa ADDR 32 A \ A N
)
\J v
oc . K-wnna DATA 128 Y \
N | 4
A l-wnHa ADDR 32 + + \
- )
\ L4
, |-wuHa DATA 128 *
I1AB 1—\‘ /. |
BbluncnuTensHble 6noku * ¢
L 4 4 I
l — A
v v ]
128
o 2 .
@ 5 PervcTpoBelii v
2 [l 85]|2]]% aiin 128
O e < ) X < DAB
S s 32 x 32 Bit
L H LH| [CH
[ ¥
=11
BbluncnmTensHble 6110kn i
%e
Ty 11 1
|
128
Q 2 .
@ 3 PeructpoBbiit
[T [ - A\ 4
2 25|22 pann 128
@) 3 S < 5 Y < DAB
3] s 32 x 32 Bit
>
L H LH| [CH

3

L

Pucynok 4 — Cxema s1pa nporeccopa

AO «IIKK Munanopy TCKA.431281.016CI1 45



Cneyugpuxayua K1967BH02BG

BHyTpeHHsIA namsATb 24 MouT SOC wwHa Mopt JTAG
S 6
Broku BHyTpeHHen namatu —p| JITAG [~
BHewHWi
I 4-X BX. KOMM. MaTpuua I nopT
A oA” AoA”Ap | A Aok 32
DA”AD
J-wmHa ADDR 4 32 + \ XooT |2 ADDR
§ . / Mynst |20 \paTA
J-wura DATA 128 Y \ anpoL, <I>
{ ) ) <>
N 4 KoHTp. 8 CTRL
K-wwHa ADDR(4 32 n) SDRAM [€7>
N 7 4 Apb. 10
K-wuna DATA 128 \ NS Knact. |« CTRL
< ) € LWVHBI
) 7 V|l o
l-wnHa ADDR 32 NE= (:::
( Z \ £ | Brew. DMA
\ 7 /1 8 REQ 4
l-wnHa DATA 128 Y NE: «—»| DVMA |a4—
(‘ # v)
S-wunHa ADDR 21 | Mopet nmicos
—4 IN

A
Y
=)

s

S-wmHa DATA, 128
ouT

A
\
zZ

A
Y

A
Y

L

Pucynok 5 — Cxema noaxitoueHus nepudepuitHeIX yCTPOUCTB K SAPY Mpoiieccopa

Buemnuii mopt mnponeccopa obecrneunBaeT HHTep(deldc ¢ BHEUIHEH MNaMsAThlo, C
yCTPOMCTBAMU BBOJA/BBIBOJIA, OTOOPAKEHHBIMU B MaMSATh, C XOCT-TIPOIIECCOPOM, a TaK¥Ke C
JOTIOTHUTENLHBIMU TIpoIieccopaMu. BHENTHUN MOPT BBIMOIHSAET apOUTPaK BHEIIHEH IIMHBI U
MoJaeT YMPaBIAIONIUME CUTHAIBI Ha OO0MIyH0 TiobanbHyr mamsith, SDRAM wu ycrtpoiicTBa
BBOJ1a/BBIBO/IA.

Ha pucynke 6 mokazana TUIIOBasi OJTHONIPOIIECCOPHAs cucTeMa. MybTUIIPOIIECCOpHAs
cucTeMa Moka3aHa Ha pUCYHKE /.

B mpouieccope nmeercs psii 0COOCHHOCTEN, KOTOPbIE YNPOIIAIOT CO3JaHUEe CUCTEM Ha
ero 6aze. DT 0COOEHHOCTH 3aKIIOYAIOTCS B TPEX KIIFOYEBBIX MOMEHTAX:

— moajepkka popMaToB ¢ riaBaroien Toukoi o crangapty [EEE;

— CpEICTBa IMOCJIEIOBATEILHOIO CKAaHUPOBAHUS U BHYTPUKPHUCTAIBLHOW SMYJISIIUUA B
cootBercTBUU co cranmaprom |EEE 1149.1 JTAG;

— apPXUTEKTYpPHBIE OCOOCHHOCTH, OOECIEUMBAIOIINE TOIJIEPKKY SI3HIKOB BBICOKOTO
YPOBHSI M OIIEPALIUOHHBIX CUCTEM.

Oco0eHHOCTH TPOIECCOpa, KOTOPHIE HEMOCPEICTBEHHO OO0ECHEYUBAIOT MOIACPKKY
KOMITHJISITOPOB SI3BIKOB BHICOKOTO YPOBHS M OTIEPAIIMOHHBIX CUCTEM, BKJIFOUYAIOT B CEOSI:

— TIPOCThIE€ OPTOTOHAJIBHBIE KOMAHBI, MO3BOJISIIONINE KOMIWIATOPY 3S(H(EeKTUBHO
YICIIOJIb30BAaTh I10JIsI MHOIOKOMAaH/IHBIX CTPOK;

— (aitpl perucTpoB JaHHBIX OOIIET0 HA3HAYCHUS M PETUCTPOB lieaounciieHHbIXx ALU;
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— amnmapartHo mnojjepkuBaembie 32-, 64-OuTHBIE (B COOTBETCTBHHM CO CTaHIAAPTOM
IEEE 754/854) u 40-OuTHblC THNBI JAHHBIX C IUIABAIOIICH TOYKOW, a TakKXe ammapaTHO
nojepxuBaembie 8-, 16-, 32- u 64-OUTHBIC TUIIBI JaHHBIX ¢ GUKCHPOBAHHON TOYKOM;

— 0oJIbIIIOE aPECHOE MPOCTPAHCTBO;

BO3MO>XHOCTB HCHOCpeZ[CTBeHHOﬁ MOI[I/I(i)I/IKaHI/II/I ajpeca,

JIETKO MOAJEPKMUBAaeMasi IEPEMENIAEMOCTh KOJa U JTAHHBIX;
— OBICTpOE COXpaHEHHWE M BOCCTAHOBJIEHHME PETUCTPOB Ipolieccopa B CTEKAaX BO
BHYTPEHHEH MTaMsITH.

ApxuTeKkTypa HaHHOTO mporeccopa Ommxke K apxutektype VLIW (Very Large
Instruction Word), rae ucnonHsmomee yCcTpoWcTBO (OJAHO M3 HECKOJbKHUX) Ui KOMaHJbI
Ha3HAyaeTcsl 3apaHee (CTaTUYECKHM) — Ha dTane KOMIOWILIIMM WJIA Ha JTarle HaHCAHMS
MpOrpaMMbl, €CiM MporpamMma Ha acceMOnepe. Bpicokas mpou3BOIUTENBHOCTH Ipolieccopa
JOCTUTAETCSI OTYACTH 3a CYET BO3SMOKHOCTH WCIOTHEHHS 0 YeThIpeX 32-OMTHBIX KOMAaHI B
onHOM TakTe. He 00s3aTeslbHO BbIpAaBHUBAaHUE KOMaHJ Ha KAKUE-TO PAHULIBI B MAMATH, YTO
MO3BOJISIET HE PACX0/I0BATh MPOIPAMMHYIO AMSTh BIIYCTYIO.

BuyTtpennsist namsate oOobemMom 24 MOUT pa3Oura Ha HIECTh OJOKOB NaMATH IO
128 Kcnos. Kaxxpas u3 4eTbipex map BHYTPEHHUX IIHH «aApec/IaHHbIe) MOICOSTNHEHA KO BCEM
mect OJoKaM MaMsTH 4Yepe3 KoMMyTalnuoHHyr watpuity. Illects O6okoB mnamsaru
MOJJIEP’KUBAIOT J0 YEThIpeX 0OpallleHUui B KayKJOM TaKTe, IPUYEM KaKIblii OJTOK MaMsATH MOXKET
BBITIONTHUTH 128-0uTHOE OOpalieHue 3a TaKT.

Knacrtepnas mmHa, Ha KOTOPYIO BBIXOJHWT BHEIIHUUN TOPT, UMEET MHUPUHY B 64 OuTa.
Bricokast mpomyckHasi cnocoOOHOCTh BBO/IA/BBIBOJIa COUETAETCS C BBICOKOM CKOPOCTHIO PabOThI
sapa. [ns AOCTHMKEHUST BBICOKOM TAaKTOBOM YaCTOThI MPOLIECCOP MCIOJIb3YET KOHBEUEPHYIO
BHEIIHIOIO HIMHY C IPOrpaMMHUpPyeMOii TTyOUHOM KOHBeMepa il MeXKIPOLIECCOPHBIX 0OMEHOB,
a TaKXke JIJIsl CHHXPOHHOM ctatndeckoil mamsatu (SSRAM) u At CHHXpOHHONW AMHAMUYECKOM
namsati (SDRAM).

Bbicokyio MpOMycKHYIO CIOCOOHOCTh TMepeAaud JMJAaHHBIX W3 TOYKH B TOUKY
noaaepxubatoT yetslpe LINK-nopra B pexxume LVDS. Kaxapiii LINK-mopt obecneunBaet
MTOJIHOYIUIEKCHYIO CBSI3b.
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MPU
—* [ R5T_IN
HauaneHesIR zanyck
l: RET_QUT T 9T TT nporpasapyenonn N3y
FOR_IM J—
» | SCLKRATZ-0 | ADDR
Zanawiee yetpoictes |— | SCLE YREF 'i:::' DATA
BRET |-t
Mamare (BenossoraTensHas)
IAnaniLe poTRDRETES = | VREF N N N
ADDR31-0 K [ | y _
= | [RC3-0 A )
L AG0 DATABS-D & Y 4 o AT A
Mamars SORAM 2 D | | OF
(BCnoMoraTenkko) —= [ ID2-0 - -
- WRH/WRL |=—= = WE
= CLK L |- [ MS503-0
— ACK || |- ACK
I: ADDR RAS |=+—= | RAS _ —
— M51-0 —= = 5
{—)| DATA TAG |- | CAS
DOM .' - LDD,M ﬁ - l-1--'rr:[\-?u:au:r:|r:~-m'n
. — FDQM m - - | [BENCMCTATEMLHRIA ]
WE | -— | SD'WE HEG | | -
CKE |=—= | SDCKE BOFF |—| |=
Al [-— 5DAL0 Y ADDE
BR7-O | '
-«+— | |[ORO
- TPRA i | DATA
- | IOWR CPA [a—w
< | 10EN DPA |~—>
FLIpDAC TS CanIR -—— | LxDATO3 DF‘ﬂ\
[Makc. 4) YerpoRoran Dida
RCNDMMDATEMLHD B LKI'rI'.CLKUU 'I PIII'N { BEFRIRFaTENEHGE |
= | LxACKI OMARS-0 |-
-+— [ LxBCMPO 4 A DAaTA
— | LxDATIZ-0P/N - gl bl
] g ey
— | LxCLEINP/M = o 1
[l r—
- LxACKD £ g o
— 5 < o
— [ LxBCMPI a
— | CONTROLIP1-O B —
-+—— [ TMROE BUSLOCK |—
— [ D52-0 ITAG ™

Pucynok 6 — OgHomnpoueccopHasi KOH(pUTyparus
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MopThl cBA3N
(LVDS)

SDRAM I'Ipoueccop I'Ipoueccop XocT IE
CPUO CPU3

MSSD3-0 \ @ MSH
Tt >
MSO \ @ MS1

Mpoueccop| |Mpoueccop
Mamatb ous i MocT
AN
I'Iopr| CcBS3N YcTponctso f|> Q: YcTpoiicTso
(LVDS)

YcTpoicTeo f|> <: YcTporicTeo
o vV

Pucynok 7 — MynbTHnponeccopHas KjiactepHas KOH(Urypanus

7.1 Siapo mpoueccopa

SAnpo nporeccopa COCTOUT U3 MATH CAMOCTOSITENbHBIX (DYHKIIMOHATBHBIX MOYJICH:
— Moayau X U Y — BBIYUCIIUTEIIbHBIC MOYJIHU (YCTPOMCTBA);

— moxaynu J u K — nenouuncnennsie AJIY,

— MOJYJb S — yCTPONCTBO yIpPaBICHHUS.

B monynax X u Y npoucxoaut ocHOBHasi 00pab0TKa JaHHBIX, U OHU B CBOIO OYE€pe/lb
BKJIIOYAIOT B ce0s pa3iuuHble yCTpoilcTBa 00paboTku maHHBIX. Moaynu X u Y abconoTHO
CUMMETPHYHBI, T.€. BBIIOJHAIOT OAMHAKOBbIe (yHKIMH. Kaxkapiii Moy oOpabaTbiBaeT CBOM
MOTOK KoMaH[I. [Ipu 3TOM cyliecTByeT BO3MOXKHOCTb YIPABIATh MOAYIAMU X U Y € TOMOIIBIO
OJTHOW KOMAaH]Ibl, KaK OJHUM €IHHBIM MOIYJIEM.

Monymu J u K ¢opmupyror aapeca st AocTyna K MaMmsTH, a TAKKe BBIMOIHIIOT
¢byHkuu no o6padorke naHHbIX. [Ipy 3TOM naHHBIE (Kak U ajpeca) MOT'YT UMETh TOJIbKO THII
Integer, uyto cooTrBeTcTBYEeT 32-pazpsaHoMy uenoMy uucay. Moxymu J m K taxke
CUMMETPHUYHBI, U KQKIIBI U3 HUX BBITIOJHSIET CBOM MOTOK KOMaH/I.

Monayns S Qopmupyer ampeca KOMaHI, YIpaBiseT MOTOKOM KOMaHJ, a TaKxke
ympasJisieT paboToi Bcero KoHBelepa siapa. Moaynbs S Takke UMEET CIIOCOOHOCTh BBITIOIHSTh
HECKOJIKO TOTOKOB KOMaH]| OMpeAeNeHHBIX THMOB. Cpeau HUX OCHOBHBIMU SIBIISTFOTCS
KOMAaH/IbI IEPEXO0JI0B M BHI30BOB.

MonaynbHast apXUTEKTypa IpoLeccopa ¢ He3aBUCUMbBIMH ITOTOKAMU KOMaH/1 I103BOJISIET
OpraHu30BaTh BBICOKONApaJIe/IbHblEe BbIUMCIEHUS. Tak B mpouecce HHTEHCUBHBIX
BBIYMCIIEHUN OJHO WM 00a nenodyucieHHbIXx ALU BBIUMCISAIOT WK T€HEPUPYIOT aapeca s
BBIOOPKHU JI0 JABYX OINEPAHJ0B pa3MEpPOM B KBaJPOCIOBO U3 JIBYX OJIOKOB NaMSTH, B TO BpeMs
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KaK YCTPOICTBO yIpaBli€HHsS OJHOBPEMEHHO H3BJIEKAET CIECAYIOLIYI0O YETBEPKY KOMaHa U3
TpeThero Ojoka mnamsTH. [lapannenbHO BBIYHCIHUTENbHBIE YCTPONUCTBA MOTYT 00pabaThiBaTh
paHee CUMTaHHbBIE ONEPaHbl, a YCTPOMCTBO yNPABICHUS NOATOTaBINBATH IEPEXOI.

[Toka sipo mpoliieccopa 3aHATO BBINICONMCAHHBIMU AeHCTBUAME, KaHaisl DMA moryt
B ()OHOBOM pEKHMME OOHOBJIATH COACPKUMOE BHYTPEHHEH MaMsTH KBaJpOCIOBAMU JAHHBIX,
60 U3 BHEIITHETO MOPTa, JIN0O U3 MOPTOB JIMHKOB.

Bricokasi mpou3BOIUTENLHOCTh BRIUUCIUTEIBHOIO SiApa Mpoieccopa npu udpoBoit
00paboTKe CUTHAJIOB JOCTUTAETCS 3a CUET CJIEIYIOIINX OCOOEHHOCTEIH:

— BBIYHCIUTEIIbHBIA KOHBEWED;

— Mapa BBIYUCIIUTEIBHBIX YCTPOUCTB;

— HCIIOJHEHUE JI0 YeThIpeX KOMaH/ 3a TaKT;

— BBIOOpKA/3aMKCh 10 BOCBbMH CJIOB IIaMSITH 3a TaKT.

JIBa UIEHTUYHBIX BEIYUCITUTENBHBIX yCTpoicTBa (X U Y) BBINONHSIOT apupMeTHIECKUE
oTepalfy Kak C TJIaBaloIIei, Tak U ¢ GUKCUPOBAHHON TOYKON. DTH YCTPOUCTBA 3a OJUH TAKT
BBITIOJTHSIOT JI0 IIIECTH OIepalliii ¢ IIaBarolieid TOUKon WiH 110 24 onepaiuii ¢ puKcupoBaHHON
TOYKOM.

Monynu J u K Bemonusitor SISD-06paboTky, Mogynu X u Y MoryT BeIIOAHATE SISD-
u SIMD-o6pabotky. Monynmu X u Y HMEIOT CIOXKHYIO CTPYKTYpPY U BKJIIOYAIOT B ceOs
Pa3HOOOpa3HbIE BEIYUCIUTENIbHBIC OJIOKH.

7.1.1 BeluucauTeJbHbIE MOIYJIH

Snpo mpolieccopa COAEPKHUT JABA BBIYMCIUTEIBHBIX MOJYJSI, KaXIbIH W3 KOTOPBIX
COJICPXKUT PETUCTPOBBIN (aiiil M YeThIpe HE3aBHCHMBIX BBHIYMCIHTENIBHBIX Ooka: ALU, CLU,
YMHOXHUTENb U CIBUTOBOE YCTPONCTBO. BhrumciurenbHbie OJ0KH OCYIIECTBISIOT 00pabOTKy
JAHHBIX B HECKOJIBKUX (popMaTax mpencTaBieHus ¢ GUKCUPOBAHHOM U IJIaBaroLed TOUKOH.

Dopmampl OAHHBIX ¢ PUKCUPOBAHHOU MOYUKOT

B uucno ¢popmatoB qaHHBIX ¢ PUKCUPOBAHHON TOUKOW BXOJISAT:

— 64-6utHoe mmuHHOE cioBo (Long Long);

— 32-6utHoe oObruHOE ciioBo (Integer);

— 32-6utHoe komiuiekcHoe (16-OuTHas neiicTBUTENbHAS U 16-0MTHAS MHUMAsI 4acTh)
CJIOBO;

— 16-6utHOE KOpOTKOE CiI0BO (Short);

— 8-OutHoe omHOOalTHOE cioBo (Char).

J1J1s KOPOTKHUX CJIOB apU(PMETHKH C (PUKCUPOBAHHOW TOYKOW YUETBEPEHHBIC OTICPAIIH
HaJ JaHHBIMHU, BHIPOBHEHHBIMHU Ha TPAHUILy KBaJIPOCIOBa, 00ECIIEUUBAIOT OBICTPYIO 00pabOTKY
BEKTOpa JaHHBIX. baliTOBBIE omepanuu MOJAepKUBAIOTCS TAKKE JUISl TaHHBIX, BHIPOBHEHHBIX
Ha TPaHUITYy OKTOCJOBA (T.€. 256-O0UTHOTO CJIOBA).

dopmamut OAHHBIX C RAABAIOWET MOUKOIL
B uucno ¢popmaToB HaHHBIX C IIaBAOIIEH TOYKON BXOST:

— 32-6utHoe oObruHOE ciioBo (float);
— 64-6utHoe ABoitHOE cioBo (double);
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— 40-0uTHOE pacCIIUPEHHOE CJIOBO.

Onepanuu ¢ IUIaBalOIIE TOYKOW BBIMIOJNHSIOTCS C  OAWMHApPHOM, JIBOMHON U
pacIImpeHHON TOYHOCTHIO. DopmaT OOBIYHOTO CJIOBA C IJIABAIOIIEH TOUYKOW COOTBETCTBYET
cragmaptHomy |EEE-dopmary, a 40-OutHOoe umcino ¢opmara ¢ yBEIHMYEHHON TOYHOCTHIO
pasmernaercss B aBoiiHOM cioBe (64 Outa), 3aHMMas IOMOJIHUTEIBHO K 32 OHMTaM BOCEMb
HanMeHee 3Hayanux OuTOB (Least Significant Bits — LSBs) MaHTHCCBI 11 JOCTHXKCHHS
OOJIBIICH TOYHOCTH.

Kaxnpiii BBIYMCIUTENBHBIH MOIYJIh HMMEET MHOTONOPTOBBIM PETUCTPOBBIN (aiin,
COJIEPIKAIIUI PETUCTPHI 00IIEro Ha3HAYSHUS Il OOMEHA TAHHBIMH MEK/Ty BEIYHCIUTETHHBIMA
OJIOKaMU ¥ TIIMHAMHY JaHHBIX, a TAaK)Ke JIJIs XPAHCHHS TPOMEKYTOUHBIX pe3ynnbTaToB. Ko BceM
3TUM PETUCTPaM MOXHO OOpaIaThcs Kak K OOBIYHOMY, IBOMHOMY WJIM KBaJpopeructpy. Bee
OTIepaIiy BBIYMCIUTEIBHBIX MOIYJICH HMCITOJHSIOTCS Ha JIBYX CTaJWsIX KOHBeWepa. Pesymbrar
omepanuy JOCTYIIEH TOJBKO Ha BTOPOM CTaJHWH, TO3TOMY €CId CJeAyroIlas KoMmaHaa
BBIYUCITUTEIIFHOTO MOAYJIS HCTIOJB3YeT pe3yJbTaT TEKYIICH KOMaH bl KaK OlepaH-UCTOYHUK,
TO BCEr/ia BO3HUKAET TaKT MPOCTOS Mpoleccopa (Imy3bIphb).

LHHa BAHHBLIX

(128-0MTHaA)
A
P g
Perucip Perucip Perucip Perucip
DHHbIX DaHHBIX DaHHBIX OAHHBIX
THNbI AAHHbIX (32 oura) (32 oura) (32 omra) (32 dura)

l 3 0 3 0 3 0 3 0
T
JANHHHOE CNOBO =
{64 oura) [4——— 64 (lmm ——pl

JB olHOM perHcTp

Pacwmp eHHoe CNoBO 8 F_ 32 GHra —M

(40 our) OMT

JB OIHOM perncIp

00 bIvHOE CII0BO 32 Gur:
(32 6mm) s

OnHHOYHBIR perucip

Koportkoe cnoBo 16 _.H_ﬂi N
(16 omT) OMT OMT

OAHHO YHBIN perucTp

OnHOO AiTHOE CNOBO 8|8 |8|8
(8 omT) OHT ﬁmlém OHT

Single Register

Pucynox 8 — Onpenenenus ¢opMaToB cJI0B

7111  Apupmemuxo-nozuuecxoe ycmpoiicmeo (ALU)

ALU Bomonnsier apudmeTndecKre onepanud HajJ AAaHHBIMH C (UKCUPOBAHHOW H C
TUTABAOIIEH TOYKOM, a TAKXKE JIOTHYECKUE ONEPALMU Ha/l JAHHBIMH ¢ (PUKCHPOBAHHOMN TOUKOM.
HctounnkoM M mpueMHUKOM OoibpInmuHCTBA omepanuii ALU sBisieTcss perucTpoBbiit daiin
BbIUMCIATENbHOTO Onoka. Omepanaslt ALU moryr mmers pasmep 32, nmubo 64 Owura, 49TO
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COOTBETCTBYET OJIMHOYHBIM omepamusiM Haja tunamu Int, Float, Double, Long. [[ns Tumon
MeHnblnei pazpsaHoctu (Short, Char) mognepkuBaetrcsi BekTopHas oOpaborka. KommuectBo
AJIEMEHTOB B BEKTOpax Juis Tuma Int paBHO nByM, 1715 Trna Short — n1ByM, 1100 YeThipeM, a s
tuna Char — getsipem, 1160 BocbMH. T.K. Moaynu X 1 Y MoryT paboTaTh KaK OJJUH CIBOCHHBIH
MOJYJb, JUIMHA 00pa0aThIBAEMbIX BEKTOPOB MOXKET OBITh yBEJIIMYEHA B JIBa pa3a, T.€. 3a TAKT
mpolieccop crnocodeH oopabdarteiBaTh yeThipe Tuma Int, Bocems TunoB Short unu 16 Tunos Char.
Bce 310 cooTBETCTBYET MaKCUMAaJIbHOM IIMPUHE IIWHBI NaMATH B 128 OuT.

7.1.1.2  Kommynuxayuonno-nozuueckoe ycmpoiicmeo (CLU)

Kaxxnplii  BBIYHCITUTENBHBIA  MOIYJIb  COJCPXKHUT  BBIYUCIHUTEIHLHOE YCTPOHCTBO
CIIEIHAJILHOTO HAa3HAYCHHUS — KOMMYHHUKaIMOHHO-JorHn4eckoe ycrpoictBo (CLU). Komanmp
CLU npenHa3HayeHbl I8 TOJACPKKH PA3JTHYHBIX aJITOPUTMOB, HCIOJIB3yeMBIX B
KOMMYHHUKAIIMOHHBIX TPHJIOKECHUSX, @ IMCHHO aJITOPUTMOB:

— JieKkoaupoBaHus mo Butepou;

— JIEKOJMpOBaHUs TypOO KOJa;

— CKaTus [4acTOTHOM mojockl curHana] (despreading) st CUCTEM MHOXECTBEHHOTO
JOCTyTIa ¢ KOJIOBBIM paznenenueMm (CDMA);

— KpOCC-KOPPEISIUi, UCTTOIB3YEMBIX JIJIS1 OTBICKAHUS ITYTH.

OCo0OCHHOCTBHIO JAHHOTO OJI0KA SBJISCTCS TO, YTO OH UMECT COOCTBEHHBIN 32 CIOBHBIN
Ha0op perucTpoB odIIero Ha3HadeHus. Takum o6pazom, komanasl CLU moryT ucnosnb3oBaTh
onepauabl 3 POH Beruncnurensuoro moayis u uz POH cob6ctBeHHOro 0110KAa.

7.1.1.3 Ymuoorcumens ¢ nakonnenuem (Ymuosrcumenn)

brokx yMHOXUTEIS BBITIOTHSIET YMHOXKEHHUE YHCel ¢ (PUKCUPOBAHHOMN WIIH TUIABAIOIICH
TOUYKOH, a TaKXe Olepaluy YMHOKEHHUS C HAKOIUICHUEM JJIsl Yhcen ¢ (PUKCUPOBAHHON TOYKOM.
YMHOXHUTENb MOJJCPKUBAET HECKOIBKO THUIIOB JaHHBIX JUIsl (OpMATOB ¢ (PUKCUPOBAHHOU U
raBatouieil Toukoi. [Inst muaBaromiel TOYKM — 3TO CTaHAAPTHBIE (OpMAaThl OJWHAPHBIA U
JIBOMHON TOYHOCTH, a Takke (popmaT ¢ pacIIMPEHHON TOYHOCThIO. ICTOYHHKOM 1 MPUEMHHUKOM
Ui OOJBIIMHCTBA OINEpaludid  SBISCTCS PETUCTPOBBIA  (paiil  BRIYMCIUTENHHOTO OJOKA.
YMHOXUTENb TaKK€ IMOIACPKUBACT OINEpPALMM YMHOXEHUS HAJl KOMIUIEKCHBIMU YHCIIaMHU,
MIPEACTaBICHHBIMU B BUJE Mapbl 16-pa3psAIHbIX KOPOTKUX CJIOB, YIIAKOBAHHBIX B OJHO 32-
paspsinHOoe cioBO. Miammme 3Hayamuye OWTBI 3TOrO CJIOBAa MPEACTABISIOT  COOOM
JCHCTBUTENIBHYIO YacTh KOMILUIEKCHOTO 4YMCIia, a CTapllide 3Hayaliue OUThl MpPe/ICTaBISIOT
MHHUMYIO 4acTb. KomMaHIbl YMHOXXEHHs C HAaKOIUIEHUEM HCIIOIB3YIOT B Ka4eCTBE IPUEMHUKA
CIIELUAJIbHBIE PETUCTPBI-aKKYMYJISATOPBI.

7.1.14  Ilobummnoe cosuzosoe ycmpoiucmaeo (coguzosoe ycmpoicmaeo)

CIBUroBo€ YCTPOMCTBO BBIMOJHSAET JIOTHYECKUE U apuPMETUUYECKHE CJIBHTH,
MaHUITYJISIMA ¢ OMTaMHu, 3aroJIHeHHE TMoJied W u3BjedeHHe mnojield. CIBUTOBOE YCTPOMCTBO
BBITIOJIHSIET OMNepanuuu ¢ OAHUM O4-OUTHBIM, OJHUM WU JBYMsI 32-OUTHBIM, JBYMS WIIU
YeThIpbMs 16-OUTHBIMH, a TaKXe C YETHIPhbMS WM BOCEMbIO 8-OMTHBIMH OTEPAHIAMH C
¢bukcupoBaHHON TOUKOH. Onepanuu CIBUTOBOTO YCTPOHCTBA BKIIOYAIOT B CEOS:
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— CJIBUTY U UUKJIMYECKUE CIBUTH BIIEBO U BIPABO;

— Omnepanuy MaHUIYJISIUU ¢ OUTaMU, BKJIIOYasi YCTAHOBKY, OUUCTKY, MTEPEKIIIOUEHUE U
IIPOBEPKY;

— Oonepanuy MaHUMYJISIUA ¢ OUTOBBIMH MOJISIMU, BKJTIOUYAsl U3BJICUCHUE, 3AMIOJTHEHUE C
ucrnosb3zoBanueM perucrpa BFOTMP (BHyTpeHHEro perucrpa CIBUTOBOTO YCTPONCTBA);

— omnepanuu ¢ onHoOoutHeiM FIFO s monnepXkd MOTOKOB OUTOB C  MOJISIMHU
NIEPEMEHHOM JJINHBL;

— MoJJepkKa omepainui npeoOpa3zoBaHus (UKCUPOBAHHON W IUIABAIOLIECH TOYKU
(Takux, KaK U3BJICUCHHE MOPSIKA, ONPeIeTICHUE YUCa BEAYIIUX SUHUI] U HYJIeH).

7.1.2 IlenounciaenHoe apupmeTuko-ioruieckoe ycrpoiicrso (IALU)

Henouncnennsie ALU MOryT UCHIOJIHATH CTaHAApTHBIE aBTOHOMHBIE oniepanud ALU c
peructpoBbiMu (aiinamu IALU, onepanuu 3arpy3ku/coXxpaHeHus peTUCTPOB U MEPECHUTKH U3
perucTpa B perucTp, a Takke (GOpMHPOBATH ajpeca Mpu 0OMEHe JaHHBIMU MEXK]Y MaMSIThIO U
peructpamu. [Iponeccop umeer napy IALU (J-IALU u K-IALU), yto no3Bosnset GopMUpoBaTh
ajZjpeca OJTHOBPEMEHHO JIJIs IBYX MapajuieIbHO UCTIOMHAEMbBIX TpaH3akuuii o 128 6ut. Hannuue
nesounciaeHHbIX ALU no3BoJISIET BBIYUCIUTEIBHBIM ONEPAIUSAM UCTIOJHATHCS ¢ MAKCUMAIIBHOM
3G(HEeKTUBHOCTBIO, TMOCKOJIbKY BBIUMCIUTENBHBIE YCTPOWCTBA MOTYT OBITH  3aHSTHI
UCKITIOYUTENBHO 00paOOTKON JaHHBIX.

Kaxnoe IALU wmMmeer MHOTONMOPTOBBINA 32-CIOBHBIM perucTpoBbi Qaitn. Jlrobas
BeiunciutenbHas omnepamnuss [ALU wucnonusiercs 3a oauH TakT. Ilpu reHepanuu aapecos
uenouncienubie ALU moanepuBaroT npea-Moaudukanuo perucTpoB 6€3 ux 0OHOBJICHUS U
nocT-Mmoaudukanuo ¢ obHoBneHueM. KombieBsie Oydepsl peamu3oBaHbl anmaparHo.
[enouncnennsie ALU noaaepuBaroT CIeAYOIIME TUITBI KOMaHI:

— 00bruHBIC KOMaHABI IALU;

— KOMaHJbl IEPEChUIKU JAaHHBIX (U3 PETUCTPa B PETUCTP);

— KOMaHJbl 3aTPy3KH KOHCTAHTHI B PETUCT;

— KOMAaH/Ibl 3arpy3K1/COXpaHeHus JaHHBIX ¢ MOIU(UKAIIMEH 3HAUSHUEM PETUCTPA;

— KOMaHJbl 3arpy3KH/COXpaHEHHUS TaHHBIX C MoAu(HUKAIMEH HEMOCpPEICTBEHHBIM
3HAUYCHHUEM.

[lpu xocBeHHOW aapecanmmu (KOMaHAbl ¢ MoauduKanmen) 3HAYCHHE OJHOTO W3
PETUCTPOB PErHCTPOBOTO (aiisia MOKET OBITh MOIU(PUIIMPOBAHO 3HAYCHUEM JAPYTrOro perucTpa
(haiina uiaM HETIOCPEICTBEHHBIM 8- WU 32-0UTHBIM 3HaUCHUEM, JIN00 10 (Tipea-MoauduKarms),
mnbo mocne (mocT-mMomuduKalus) BBIMOJHEHUS oOpameHus K mamsaTH. [lpu aapecanmu
KOJbLIEBBIX OydepoB KaxkaoMy wu3 deThlpex mnepBbix peructpoB [ALU moxer ObITh
COITOCTaBJICHO 3HAYEHUE JJTMHBI JIJIsl BHIMIOJIHEHUSI aBTOMATUYECKON aJlpecaliuy Mo €€ MOIYJTI0
BHYTPH Takoro Oydepa; rpaHUIIaMHU KOJIBLIEBBIX Oy(epoB MOTryT CIIy)KUTb JIIOObIE ajpeca
namsati. KonbueBbie Oydepsl aenaroT BO3MOXHOH 3((EKTHBHYIO peanu3anuio JTHHHNA
3aJIepKKU U JPYTUX CTPYKTYP AAHHBIX, UCHOJB3YEMbIX OOBIYHO B IU(PPOBBIX (UIbTpax U
npeobpazoBanmsix Dypre. [lepexon aapecHoro ykaszarens uepe3 rpaHuIly KOJbleBoro Oydepa
00pabaThIBaeTCsl MPOIIECCOPOM ABTOMATHYECKH, YTO TO3BOJISIET YHIPOCTHTH MPOTPAMMHYIO
peanu3aluio alropuTMOB.

AO «IIKK Munanopy TCKA.431281.016CI1 53



Cneyugpuxayua K1967BH02BG

[enouncnennosie ALU mnoaiepxXuBarOT Takke OUT-PEBEPCUBHYIO aJipecalluio,
OpUEHTHPOBaHHYIO Ha anroputM bIID. bur-peBepcuBHas aapecanuss peamu3yeTcs C
UCIIOJIb30BAHUEM CIJIOKEHHSI ¢ OOpaTHBIM MEPEHOCOM, MOJA0OHOTO0 OOBIYHOMY CIIOXKEHHUIO, HO
OUT mepeHoca, KOToporo 6epercs U3 CTapiiuxX OUTOB U HAIIPABISETCS B MIIAJIIIHUE.

IALU oGecnieunBaroT rHOKOCTh B MEPECHUIKAX JTAHHBIX OOBIYHBIMU, JBOWHBIMU WM
kBaapocioBamMu. Kaxaas KoMaH/1a MOXKET UCIIOHATHCS C TPOU3BOAUTEIBLHOCTBIO OJTHA HA TAKT.
OOBIYHO 3a7epKKH, 0O0YCIIOBIEHHBIE 3aBUCUMOCTBIO Mex 1y kKoManaamu IALU, oTcyTcTByIOT,
HO €CJIM TaKOBBbIE UMEIOTCS, TO UX JJIUTEIBHOCTh MOXET JIOCTUTraTh TPEX TAKTOB. 3aIE€pPKKU
MOTYT MOSBIISITHCS, €CJIA TEKYIasi KoOMaHAa IPOU3BOIUT 3arpy3Ky JaHHBIX U3 IAMSATU B PETUCTP
[IALU, nu6o nepecwuiky peructpa B peructp IALU, a cineayromas KoMaHJa HCHOJb3YET
3arpy>KaeMblil pErCTp B KaUE€CTBE ONEpaHAa-UCTOUYHUKA. B TakoM cilyyae BO3HUKAET TPHU TaKTa
3aJIEp’KKH 0 TOTOBHOCTH onepanaa. Heooxoaumo otmMetuts, uto IALU obOnagaeT npakTHYECKU
TAaKUMHU K€ BBIYUCIHMTEIbHBIMU BO3MOXKHOCTAMU MO 00paOOTKe JaHHBIX Tuma Integer, kak u
BBIYMCIUTENBbHBIA MOIyNb. Hanbonee mpoOieMHBIM MECTOM SIBISETCS TOJIBKO OTCYTCTBHUE B
[IALU onepanyu yMHOXKEHHS.

7.1.3 ¥YcrpoiicTBo ynpaBJjieHUs] IOTOKOM KOMAaH/

YcrpoiicTBo ynpasienus (qanee YY) npenocTaBisieT aapeca A BRBIOOPKU KOMaH] U3
namsaTi. YY coBmectHO ¢ IALU 1no3BossieT BBIYMCIUTENBHBIM ONEPALUsAM BBIMOIHATHCS C
MakcUMalibHOHN 3()PeKTUBHOCTHIO. DP(HEKTUBHOCTD BETBICHUS 00ECIEUNBAETCS YCTPOMUCTBOM
yOpaBJeHUs 3a CUeT WUCMoJb30BaHusl Oydepa meneBsix aapecoB mepexoaa (BTB),
MO3BOJISIOLIET0 COKPATHTh 3aJIeP>KKU Ha UCIOJHEHHE YCIOBHBIX M 0€3YCIIOBHBIX MEPEXOI0B.
VYV BBINIONHSAET ABE 3a/1a4NU:

— JIEKOJMPOBAHME U3BJICYCHHBIX U3 MMaMSATH KOMaH/, T €. BBIICTICHHE KOMaH I U3 TOJIeH
KOMaH/HOM CTPOKM M OTCBUJIKA MX Ha COOTBETCTBYIOIME HCIOJHHUTEIbHBIE YCTPOWUCTBA
(BeruncnuTENbHBIE 0710KH, LenounciaeHusle ALU wim VV);

— YHIpaBJICHHUC XOOOM HCIIOJIHCHUSA IIPOIrpaMMEIL.

Komanne! VYV noapasnensrorcs Ha 1Ba THIA:

— KOMaH/I1bl YIIPABJICHUS XOJIOM MCIIOJIHEHUS NPOTrPAMMBI, UCIIOJIb3YEMBIE JJI1 CMEHBI
TEKYIIEro ajpeca UCIOMHEHUs (Mepexojia) U Jyisl YCIOBHOTO HMCIOJHEHUS WHIANBUIYaTbHBIX
KOMaH[I;

— KOMAaHJbl HENOCPEICTBEHHOI'O PACLIUPEHUs, MCIIOJIb3YyEeMbIE I PaCIIUPEHUS
YUCTIOBBIX TOJIEH, YKa3bIBAEMBIX B HEMOCPEICTBEHHBIX onepanaax 1 YY u [ALU.

Komannpl ympaBieHUs XOJAOM HCIOJHEHHS] MPOTpaMMBbl TOAPA3ACISIOTCS, B CBOIO
ouepesib, Ha IBE KaTeTOPHH:

— SIBHBIE NIEPEXO/IbI U BHI30BBI, OCHOBAHHBIE HA HETIOCPEACTBEHHO YKa3bIBAEMOM B KOJI€
KOMaHJIbl ajgpecHoM ormepanae. Hampumep, mo komanme 'if <cond> jump 100;' Bcerma
ocyliecTBisgercss mnepexoa 1o aapecy 100, ecaum  TOJABKO BBIYUCIEHHOE 3HAYCHUE
BBIpaKEHUs <cond> eCTh «HCTUHAY.

— KocBenHnbie mepexopl, 0a3upyrommecss Ha aapece, MPeaoCTaBIsIEMOM PETUCTPOM.
Komannpl, ucnonbzyemble Uisi yKa3aHWsi Ha YCJIOBHOE HCIOJHEHHE KOMAaHJHOW CTPOKH,
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MPEICTaBISAIOT COOOM TOIKATErOpUI0 KOCBEHHBIX IepexoaoB. Hampumep, mnepexom 1o
komamie 'iIf <cond> cjmp;' sBisIeTCS MTEpex010M 10 aapecy, coaepxkamiemycs B peructpe CIMP.

HpHMeanHe - KOMaHI[BI YIpaBJICHUA XOAOM MCIIOJIHCHUA MJOJIKHBI pacliojiaraTbCia B
NEPBOM TOJIE KOMAaHJHOW CTpPOKU. HemocpencTBEHHBIMH —paCIIUPEHUSIMH  MOTYT 00JaiaTh
koman bl [ALU u VY (B nociennem ciydae TOJIbKO KOMaH/Ibl YIIPABJICHUS XOI0M HUCTIOIHEHU).

OTHU KOMaH/Ibl HE 33/1al0TCSl IPOrPAMMUCTOM SIBHO, & MOPOXKIAIOTCS aBTOMAaTUYECKH B
cily4ae, eclid pa3Mep HEMOCPEICTBEHHBIX JIAHHBIX, UCMOJIb30BAHHBIX B KOMAH/aX, JOCTATOYHO
BelMK. [IporpaMMUCT MOJDKEH MOMECTUTh KOMaHAy, KOTopas TpeOyeT HEmOoCpelICTBEHHOTO
pacimMpeHusi, B epBoe Mojie KOMaHIHON CTPOKM M OCTaBUTh CBOOOJHOE TMOJIe B ATOU CTPOKE
(3a7eiicTBOBAB TOJBKO TPH MOJIS1) C TEM, UTOOBI acceMOJiep MOT TOMECTUTh HEMOCPEICTBEHHOE
pacuIiMpeHue BO BTOpPOE I0JIE KOMAaHAHOW CTPOKU. B oAHOM KOMaHAHOW CTPOKE MOXKET
MPUCYTCTBOBATH TOJIBKO OJTHO HETIOCPEACTBEHHOE PACIIUPEHHE.

IIpoueccop TOCTUraeT CBOEM BHICOKOM CKOPOCTH MCIIOJIHEHUS 34 CUET MCIIOJIb30BaHUS
NEeBATH CTaauil KoHBelepa. Kaxknas ctagust COOTBETCTBYET OJTHOMY TaKTy YaCTOThI ITpoLieccopa.
YuporieHHas CTpyKTypa KOHBeliepa IIprUBeIeHa Ha prUCYHKe 9.

A
e
T
—_ e | e "ol A o
D T
X 4 -
) 4| L L
§ 4 i R
1+ 4 4 L
J K X1 X2 Y1 Y2 S M L

Pucynox 9 — CtpykTypa KoHBelepa mporeccopa

['opu3oHTanbHBIM JIMHUSIM KOHBEHMEpa COOTBETCTBYIOT PETUCTPHI [IJIl XpaHCHHUS
nHpopMauu MEXIy CTaIUsIMU KOHBEepa, a BEpTUKAIbHBIC IMHUM COOTBETCTBYIOT 3a/ICPIKKE
oOpabareiBatomeit moruku. CaMasi BEpXHsIS TOPU30HTANIbHAS JIMHUS COOTBETCTBYET peructpy [P
— YKa3aTeyiro Ha TEKYUIyH0 KOMaHIy YCTPOWCTBa yrpasieHus. [P comepxur ampec, KOTOpbIU
OTMPABIISIETCS B TOACUCTEMY HaMSTH JIsl BBIOOPKU KOMaH/IbI.

Cranusa anpeca (ctagus A) COOTBETCTBYET JIOTHMKE JIEKOJUPOBAHUS aJpeca, a TaKXKe
JIOTUKE apOuTpaxka 10CTyIa K NaMsTH.

Crnenyromasi cragusi M COOTBETCTBYET YTCHHIO JAHHBIX W3 HaKomurtels B Oydep
aMATH.

Ha cragum W mnpoucxoaut mnepemada kKoMmMaHAel u3 Oydepa mamsatu B Oydep
BbIpaBHMBaHUs koMaHa [AB. Illuna komana wmeer mupuHy 128 OHUT, YTO COOTBETCTBYET
BBIOOPKE YEThIpEeX KOMaH/ 3a TaKT.
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Ha craguu P ogHa nmMHUS KOHBEMEpa YTEHHUSI KOMaH]I pa3BETBISECTCS HA JEBAThH JIMHUI
(BeTBeil) KOHBEMEpa UCTIOTHEHUSI KOMAHI.

Moaymu J u K uMeroT mo ogHOM JIMHUM KOHBeWepa, Moayiau X U Y 1O JIBE JIMHUU
KOHBelepa KaK]Iplil, a MOAYJb YIpaBlieHUs BKItoyaeT Tpu BeTBU S, M, L. BetBb L kopoTkas,
T.K. OHa 00pabaThIBaeT KOMaH/IbI-PACIIUPUTENN KOHCTAHTHOTO MOJIsA, U BCA 00paboTKa 3TOMU
KOMAaH/bl CBOJUTCS K OINpPEICICHNUIO, KaKOW JIMHUU KOHBEWEpa COOTBETCTBYET pACIIMPEHUE U
nepefavyd JaHHBIX Ha 3Ty JnuHu. [ns moxyneir ob6pabotkm J, K, X, ¥V mnocnemnss
TOpU30HTAJIbHAS JIMHUA KOHBeWepa cooTBeTcTBYeT POH, B KOTOPBIN 3anuchIBae€TCs pe3yabTaT
onepanuu. Ha3Banue ctaanii kouBeiiepa o6padoTku nanueix D, X, A, M, W BeiOpaHo ucxomas
W3 JIOTUKY BBITIOJTHEHUSI KOMaH/bI 3arpy3Ku U3 naMmsatyu Mmoayneit J u K:

D — nexogupoBaHue KOMaH/IbI;

X — UCTIOJIHEHHE KOMaH/IbI (BBIUUCIICHUE aJipeca JOCTYyIa);

A —nepenada ajpeca B MOJCUCTEMY NTAMSITH;

M — dTeHHe TaHHBIX U3 HAKOTUTENS B Oydep;

W — nepenaya nanHbIx U3 Oydepa naMaTu B perucTp sapa.

B 3aBucuMocTH OT THMIA KOMaH[Ibl OIEpAalll{, BBIIOJIHSIEMBbIE HAa JAHHBIX CTaAUSAX
KOHBeilepa, OynyT pasnuunbl. Tak nms moayiedt X u Y Hauboliee BaKHBIMU SIBIISFOTCS
craguu A, M, W:

— Ha CTaauu A IPOUCXOJUT ACKOJUPOBAHUE KOMAH/IbI;

— Ha ctagud M — nepBbIN TAKT UCIIOJIHECHUS,

— Ha ctaguu W — BTOpOHl (3aKJIFOUUTENIbHBIA TAKT UCIIOJIHEHUS ).

OnHoit u3 3ana4 YV SBIETCS OTCIECKUBAHUE 3aBUCHMOCTEN IO ONEpaHIaM BO BCEX
JIMHUSAX KOHBEHEpa M NMPUOCTAHOBKA KOHBEMEpa B Cllydyae, €CJIM OmepaHipl HE TOTOBBL. Bcee
JIMHAW KOHBENEpa MPOJBUTAIOTCS CUHXPOHHO. [Ipn 3TOM MakcuMyM IIECTh JIMHUM U3 JAEBATH
MOT'YT OJHOBPEMEHHO UCIIOJIHATh KOMaH/IBbI.

Jns YV ocHOBHOM JMHUEN KOHBeWepa SIBISAETCS JUHUS S, HA KOTOPOW MPOUCXOAUT
o0paboTka KOMaHJ mepexoaoB. [ Takoro riayO0OKo KOHBEHEPU3MPOBAHHOTO Mpolieccopa
CKOpPOCTb BBITIOJIHEHUS TIEPEXO/I0B SIBISIETCS OJHUM U3 KIHOYEBBIX (DakTOpoB 3pdexTuBHOCTH
UCIOJIHEHUsT TiporpaMMebl. [lepexoabl MOryT ObITh 0€3yCIOBHBIMU U YCIOBHBIMHU. YCJIOBHbBIE
Mepexo/ibl MOTYT ObITh IBYX THUIIOB: MEPEX0/Ibl, aHAIU3UPYEMBbIC HA CTalMK X KOHBeiepa U Ha
craguu W. Ilocnennue (Ha craguu W) COOTBETCTBYIOT aHAJIHM3Y ()JIaroB onepanuii B MOIyIsIX X
n Y. B ciydae BBINOJHEHHUS EPEX0a Ha CTaAUU X MPOLIECCOP NOTEPSIET NATh TAKTOB, IPEKIE
YeM ClIeyrolas KOMaHa JOCTUTHET ctaauu X. [l BeTBiIeHUM Ha ctaauud W TakuX TaKTOB
Oyzet yxe BoceMb. JIJi1 yMeHbIIIeHHUs IOTEPh, CBA3AHHBIX C NIepexoaamu, Y Y conepxut Oydep
ueneBblx anpecoB mnepexoga (BTB) m umeer MexaHM3M CTaTHUECKOro MPOTHO3UPOBAHUS
NIEpPEX0/10B (BBINOJHAETCA MMONIb30BaTeeM). Eciy nepexo; moMeUeH Kak MPOrHO3UPYEMBIH, TO
OH BBINOJHSETCS Ha ctanauu D nuauu S xoHBeilepa. MHpopMmanus o nepexojie 3aHOCUTCS B
ctpoky BTB. IIpu nepBoM BBIIIOJIHEHHH JTaHHOTO MEPEX0/a TEPAIOTCS YEThIPE TaKTa, OJHAKO
IIPU MOCJIEAYIOUINX €r0 BBIIIOJHEHUAX NOTEpU OyAyT paBHbI HYIIIO.

Taxoxe ogHOM U3 3ama4d YV sBisgercs 00paboTKa 3ampocoB MpephIBaHUH.
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[Ipomieccop wMeeT 4YeTbIpe BHEMIHWX JMHUHM 3ampoca MpephIBaHUN  OOIIEro
HasHaueHus (NIRQ3-0), MoxxeT reHepupoOBaThH MPEPHIBAHUS OT JBYX TaliMepoB, kaHaioB DMA,
JUHK-TIOPTOB, MO apU(PMETUYECKHMM MCKIIOUEHUSIM, a TaKKe T'€HepUpOBaTh BEKTOPHBIE
MIPEPHIBAHUSL MEKIIPOLIECCOPHOIO B3aMMOJEHCTBUS M IPOTrpaMMHBIE TOJIB30BATEIbCKUE
npepbiBaHus. EcTh BO3MOXKHOCTH MpPOrpaMMHO OOecneduTh OOpabOTKYy BIIOKEHHBIX
npepbiBaHuil. [IpepbIBaHNs UMEIOT HU3KYIO JIATEHTHOCTh M HE MOT'YT COpOCHUTBH C KOHBeiepa
TEKyIIHMEe KOMaHJIbl YyXK€ HauaBlIMe cBoe ucrnoigHeHue. IlpepbiBaHne BeEKTOpU3YyeETCA
HEMOCPEICTBEHHO MO 3aJaHHOMY I0JIb30BaTEJIEM aJpecy B PETHUCTPOBOM (ailie TaOIuIlbl
(BeKTOPOB) MpepHIBAHHIA.

3anpoc npepbIBaHMs NOCTyNnaeT B YY U €ciu NpepbiBaHUS pa3pellieHbl, TO cTaaus P
KOHBeilepa ImpeKpaliaeT MocTaBisTh KOMaH/Ibl Ha JIMHUU 00paOOTKM KOMaH[, a Y'Y moMeniaer
B peructp [P agpec Bektopa npepriBanus (cOpachiBasi COACPKUMOE KOHBEEpa YTEHUS KOMaHT)
Y 3aIlyCKaeT YT€HHWE HOBOT'O MOTOKA.

7.1.4 YnpasJjieHHe IAPOM mpoieccopa

CyIiecTByeT HECKOJIBKO PEKUMOB pabOThI IIPOIIECCOpa, a TaK)KE CPEJICTB YIPABICHUS
ero paboToii. B maHHOM 10/1pa3aeiie OMMCHIBAIOTCS PEKUMBI PaOOTHI, KOTOPBIC HE YIIPABISIOTCS
MTOCPEJICTBOM BBITTOJTHCHHSI KOMAH]I. DTH CPEJICTBA YIPABICHUS BKIIOYAIOT YIIPABICHHE:

— JIOMEHAMH CHHXPOHHU3AIIHH;

— PEXKHUMOM padOTHI;

— PEXKUMOM 3arpy3KH.

7141  Jlomenwvl cunxponuzayuu

[Ipouieccop nmeeT BHemHUI Bxoa TakToBoi yactoThl SCLK, koTOpas ucmnoias3yercs
JUTsl CHHXPOHM3AIIUU paOOThl BHEIITHEHN IIUHBI, a TAKXKE B KaU€CTBE OTIOPHOM JIJIs1 BHYTPEHHETO
ymHoxkutenss 9actotel (PLL). Ctpykrypa dopmupoBaHUS 4acTOT Mpoiieccopa IMoKa3aHa Ha

pucynke 10.
» SCLK
RANGE[2:0] BHeluHWiA nHTEpderc
N |
PLL |
SCLK —4 fiy !
| " foul | CCLK
DIVELZ:0) I veo fvco ol P " 2 . » CKOpOCTb BbINOMHEHMWS KOMaH
| fre |
} SOCCLK
: : CKOpOCTb LUMHBI NeprUdepPUiHbIX YCTPOMCTB
| oo - _ . ICR LxCLKOUT
yy CKOpPOCTb BbIXOAHOW NMMHWUM CBA3N
DIVQ[2:0]
SPD BITS,

LTCTLX Peructp
Pucynoxk 10 — ICTOYHHKY TaKTOBOM 4acTOTHI
B mpomeccope MOXXHO BBIACTUTH TPH OCHOBHBIX JOMEHA CHHXPOHM3ALUU (CM.
pucyHok 11):
— snpo npoueccopa (CCLK);
— SOC-munHa nepudepuitapix ycrpoiicts (SOCCLK);
— BHemHu# uarepdeiic (SCLK).
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JIOTIOMHUTENFHBIMA  IOMEHAMH CHHXPOHH3AIUU SIBJISIIOTCS YETBIPE IOpTa CBS3H,
KK U3 KOTOPBIX MOXET UMETh HHIUBUTYATBHYIO CKOPOCTh TIEpeIayun.

Beioger DIVF[7:0], DIVQ[2:0]. RANGE[2:0] ompeaenstoT yMHOKEHHE TaKTOBOU
gactoTel SCLK (Tabmuua 4). 3Hadenus ko3 GUIHEHTOB OA0MPAIOTCS TAKUM 00pa3oM, YTOOBI
yacrota fvco Haxomumacek B auamnazone 1200 — 2400 MI'w, a wacrora fiN Oblia paBHa 4acToTe
frB m Haxommmack B Auamasone, ompexeiasemoMm 3HadenneM RANGE. TakrtoBas uwactora
nepenarauka LVDS mopra remepupyercs u3z CCLK depe3 mporpaMMupyeMblid JAeTUTENb
(6utsr SPD peructpa LTCTL). Betpoennas SOC-muna padotaet npu SOCCLK =% CCLK.

Pa6oTaet ¢
TaKToBOMN

flpu nponyckon PaGotaer c Pabotaert ¢ uacToToM SOCCLK

cnocoGHocTn 64 6uTa TaKTOBOIA TaKTOBOM

paboTaeT ¢ TakToBo# yactotoil  Yactotoit TCK
yacrotoi SCLK

KnactepHast <\:‘> LXCLKIN/OUT A FLAGXx TMROE  DMARX
LIMHA A A
Y

BHeLuHmn nopt

(EBIV) [MopTbl cBA3N dnarn Tanvep

A Mpu nponyckHow cnocoGHOCTU A A A
128 6uT paboTtaeT ¢ TaKTOBOW
SOC-wnHa < A yacToToit SOCCLK \ \J \ >
A Y Y Y
4 4 4 4
SOC-uHTepdeic Mopt JTAC - MpepbiBaHKs - DMA lg—
A A A A
4 ) N
WwnHa|tuna J < >
A A
LLnHa|tuna K < \ > Kaxpan wura c
A NponycKHoOw
¢ T cnocobHocTn 128
WwuHaltvna | < > 6ut pa?OTaeT c
A A TaKTOBOW YacTOTOM PaclumpeHnHoe agpo
SOCCLK .
Pa6otaeT ¢ TakToBOM
LnHa|tuna S yactoToi CCLK
Yy v v A 4 A 4 Y
MNamsiTe Anpo npoueccopa

Pucynok 11 — JlomeHbI TAaKTOBOM 4acCTOTHI

7.1.42  Pexcumot pabomot

Bo3MOXHBI TpH pekrMa paboThI MPOIECCOpa:
— TI0JIb30BaTEIIbCKUIA;
— CYIIEpBHU30pD;

— DMYJIATOP.

B pexume monb3oBaTens U CylnepBU30pa BCe KOMaH/bI BBIMOJHSAIOTCS CTaHAAPTHBIM
oOpa3zom (T.e. myTeM uTeHMs U3 mnamsatu). OTiIHYue peXrMMa IMOJIb30BaTeNsl OT pexuMma
CyIEepBU30pa 3AKIIOYAETCS TOJBKO B OTPAaHUYEHUM JOCTYNA K OTIEJIBbHBIM KOMIIOHEHTaM
CUCTEeMBI Jisi Tojb30oBaress. PexxuM Takke BiuseT Ha NMpuEM U 00pabOTKY MCKIIOUEHHIA.
[IpropuTeTsl pEeKMMOB OT HAMMEHBIIETO MPUOPUTETA K HAMBBICHIEMY: I0JIb30BATEIBCKHIA,
CYIIEPBU30P, IMYIISATOP.
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Pestcum nonvsosamensn

Pa6oTa B 0/1630BaTEIBCKOM PEXKUME UCIIONB3YETCS ISl AITOPUTMOB U YIIPABJISIOLIETO
KOJla, KOTOPbI He TpeOyeT MaHMIYJSLUI C CUCTEMHBIMU pecypcaMu. MHOrue CUCTEMHbIE
pecypchl HEOCTYIIHBI B IIOJB30BAaTEIbCKOM peknMe. Ecin mporeccop MbITaeTcsl MOJYyYHUTh
JOCTYIIbI K TaKUM pecypcaM, BO3HUKaeT HckitoueHue. Sapo OC paboraeT B pexuMe
CyIepBU30pa, HO MOJIb30BATEIBCKUNA KOJI OTPAHUYEH MOJIb30BATEIBCKUM PEKHUMOM.

Crnenyrolue perucTpsl JOCTYIHBI SAPY NPOTPaMMBI B I10JIb30BATENBCKOM PEXUME:

— I'pymmst peructpoB ot 0X00 10 0X09 — perucTpsl BEIYUCIUTENBHBIX MOTYIICH;

— I'pymmst peructpoB oT 0X0C g0 0X0F — peructpsl nienouuciaeHHsIx AJIY;

— Peructper YV — CJMP, peructpel cuerunka mukiaoB LCO u LCI, u peructp
cratnunoro ¢uara (SFREG).

Bce npyrue peructpel He MOTyT OBITh 3alMCaHbl SIAPOM TPOTPAMMBI B
MOJI30BaTENbCKOM pekumMe. [lombITka 3amucH B 3alUIIIEHHBIN PETUCTP BHI30BET UCKITIOUCHHE.

Pestcum cynepeusopa
Pexxum cyrnepBu3opa MO3BOJISIET MpOrpaMMe MOJYYUTh JOCTYI KO BCEM pecypcam
npoueccopa. g paboTel mpoieccopa B peKHUME CyNEepBH30pa HEOOXOIHWMO BBINOJIHEHHUE
OJIHOTO U3 yCIIOBUIL:
— 6utr NMOD B SQCTL ycraHoBieH;

— TMpoleaypa IpephIBaHUS 3aIlyIlIeHa.

[lpu anmmapaTHOM WM NPOTrPaMMHOM cOpOCE MPOILECCOp MEPEXOJUT B COCTOSHUE
OKUIaHus pepbIBaHusl. [Ipy momydeHny npepbIBaHus OH TIEPEXOAUT B COCTOSTHHE UCTIOTHSHUS
IPOrpaMMBbl B peKUME CyIepBU30PA.

Ecnu 6ut NMOD B SQCTL cOporten, npoieccop BXOAUT B MOJIb30BATEIbCKUI peKUM
MOCTIe BBIXOA U3 MPEPHIBAHUS, €CIIH TOIBKO MPEPHIBAHNE HE SBIISCTCS BIOKCHHBIM.

Pesxicum amynamopa
PexxuMm oSMynsTopa HCHOAB3yeTCs NPU  YHPABICHUU IIPOLIECCOPOM  OTJIAJOYHBIM

uHctpymeHtom uepe3 nopt JTAG. Tlporeccop BXOIUT B PEKUM AIMYIISTOpA MIPH TeHEpaIuu
CHEIMAIBHOTO UCKITIoUeHus. MckimoueHne sMynsaTopa TeHepupyeTcst Ipu OJHOM U3 COOBITHI:
— EMUTRAP xomannaa;
— cpabaTbIBaHUE TOYKU HAOIIOACHHUS JIJISl BXOJ]a B OMYJISTOD;
— (pont TMS npu ycranosinennom 6utre TEME B EMUCTL.

HcxinrodeHuss SMyssiTopa MMEIOT BBICOYAMIIMM IPUOPUTET CPEAU HUCKIIOYECHUM U
IIpepbIBaHUMN.

[loka mponeccop HaXOOUTCA B PEXKHUME DMYJATOPA, €AUHCTBEHHBIM HCTOYHUKOM
komana 1 Hero sBisercs peructp EMUIR. Peructp EMUIR 3arpyxkaercst yepe3 mopr
tectoBoro goctyna JTAG. [Ipu BXOXKIEHUH B pEKUM dMYIISITOpa, BHEIIHUN KoHTpoJuiep JTAG
JOJKEeH OBbITh BKJIIOYEH.

[Tocne paboTHl B pexuMe 3MYIISATOPA, €AUHCTBEHHBIM CIIOCOOOM BBIXO/a M3 JAHHOTO
pexXHMa SIBIISIETCS BHITTOJIHEHHE KOMaH bl BO3Bparta u3 npepbiBanus (RTI).
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B pexume smynaTopa, JocTyl K peructpaM otiaaaku (rpymma peructpos 0x1B) moxer
OBITh NOJIYYEH ITyTEM BBHINOJHEHUS KOMaH] NEPECBUIKU «PETHUCTP-PETHCTP» WM KOMaHIOU
HETOCPECTBEHHOH 3arpy3KHu JaHHBIX. DTU PETUCTPBI HE MOT'YT OBbITh 3arpy’KeHbI U3 MMaMSATH.

BTB, cueryuk HMKIOB, MOHUTOPHI NPOU3BOJUTEIBHOCTH M Oydep TpacCHpOBKH
HEaKTHUBHBI B pexuM smynsaropa. Kpome xomannel RTI (np), Bce ympapisitonue KOMaH[bI
(mepexon, BbI30B, RDS, ycinoBHBIe mepexoasl, U T.1.) U komanaa IDLE He momxHBI OBITH
UCIOJIb30BaHbl B pexkuMe smyisitopa. Komanga RTI moxker ObITh HMCIONb30BaHA TOJIBKO
0€3yCIIOBHO.

7.1.4.3  Pexcumsl cmapma

[Tocne c6poca mporieccop BO3MOXKHBI YETHIPE OINLMU 3arpy3Ku KOJa MpOrpaMmbl JUis
Hayasia paboThI:
— 3arpy3ka u3 EPROM;

3arpy3ka XOoCT-TPOIIECCOPOM;

3arpysKa yepe3 OpThI CBS3H;

OTCYTCTBUE 3arpy3KH.

Jns BoiOopa 3arpy3ku n3 EPROM wuinm ee OTCYTCTBHSI CHCTEMOM MCIOIB3YETCS
BbIBoJ NBMS. Tlocne Toro, kak pexuM 3arpy3ku BbIOpaH, Ipoleccop 3arpykaeT (B BeaylleM
PEeXHME) WK 3arpyskaercs (B HOJYMHEHHOM PEXHME) JaHHBIMH 3arpy3Ku 00beMoM 256 CIloB.
OObIYHO JaHHBIE 3arpy3KH COJEpKaT SApO 3arpy3ku Juisi BelOpaHHOro pexuma. Ilocne
3aBEpIICHUS] TEPBOHAYAIBHONW 3arpy3Kkd, SApo 3arpy3kd HaduHaeT paloTy, 3arpysxas
porpaMMmy pa3paboTuHKa B IPOLECCOP U HAUWHAS BBITIOJHEHUE 3TON MPOrPaMMBbI.

[lepeyenp BHEIIHUX BBIBOJOB MpOIlECCOpa, 3HaUEHHE KOTOPBIX BO Bpems cOpoca
UCIIOJIb3YyeTCs U1l KOHPUTYpUPOBAHUS TIPOIleccopa, MPUBEICH B Tabnuie 16.

Tab6numa 16 — Buemnne KOHPUTypallMOHHBIE BHIBOIBI

3Ha4yeHue BO
BriBOI Boinonusiemast pyHkus
Bpems cOpoca

O(HM3KHN) BriOupaer pexxum 3arpysku u3 BHemrHero EPROM
nBMS . OTKII04aeT BO3MOXKHOCTEL MCITOJIb30BaHUs BHemiHero EPROM
1(BbICOKMIA) .
JUISL CTapTOBOM 3arpy3KHu.
O(HM3KUI) 3ampeniaet npueMm npepeiBanuii mo Bxoaam NIRQ3-0
nBM 1 (BBicCOKHIT) Pa3pemmaer npuem 3anpocos HPepBIBanI/Iﬁ no Bxoxam NIRQ3-0
10 YPOBHIO CUTHAaJIA (AKTUBHBIA HU3KHI).
TMROE O(HM3KHN) Br100p mMpHUHBI IIMHBI KAHAJIOB TOPTOB CBsI3U 1 OUT
1(BbICOKMIA) Br160p mMpHHbI ITMHBI KAHAJIOB OPTOB CBsI3U 4 OUTa
NBUSLOCK O(HM3KUI) OpnnoxpatHas 3anuck B peructpsl SYSCON,SDRCON

1(BbICOKMIN) MHuorokparsas 3anuck B peructpbl SYSCON,SDRCON

[Ipu HOpManmbHOM (PYHKIMOHMPOBAHWU BBIBOJABI, NpUBEACHHBbIE B Tadmuue 16,
ABJIIIOTCS BbIXOJaMH. Bo Bpemsi cOpoca BBIXOJ OTKJIIOUEH, U BBIBOJ paboTaeT Kak BXOJ,
MO3BOJISIS 3aMTUCAaTh KOH(MUTYPALMOHHYIO HHPOPMAIIHIO.
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Buvinonnenue onepayuu 3azpy3ku npoyeccopa

[Tocne cOpoca sapo mporeccopa HaXOIUTCs B COCTOSTHUM OXKU1aHus rpepbiBanus. Eciu
MOCTYIUT 3aIIpOC MPEPBIBaHMsI, IPOLIECCOP HAYHET UCIIOJIHEHUE IIPOIPAMMBI COTJIACHO BEKTOPY
pepbIBaHUsl.

B cnygae 3arpy3ku u3 EPROM (BeiBog NBMS paBen Hy:t0 Bo Bpems copoca), kanai ()
DMA BemmonnseT 3arpy3ky koja u3 BHemiHero EPROM Bo BHYTPEHHIOIO MaMsTh U MOCHLIAET
3aIpoc MPEepbIBaHUs C aJJpec-BEKTOPOM paBHBIM 0.

XocCT-TIpolieccop MOXKET 3arpy3UTh IMPOrpaMMy BO BHYTPEHHIOIO MaMATh MPOLECCOPa,
a 3aTeM, MCI0JIb3ysl BEKTOPHOE IIPEPhIBAHUE, 3aIIyCTUTD ITPOLIECCOP HA UCIIOJIHEHUE KOJA.

BHerniHee ycTpoiicTBO MOXKET 3arpy3uTh 256 CJI0B KOa uepe3 HOPT CBsI3U, IOCIIE YEro
COOTBETCTBYIOLINI MPUEMHUKY MopTa cBs3u kaHam DMA cdopmupyet 3anpoc npepbiBaHus K
nporeccopy ¢ agpec-Bekropom 0.

Ecnu coObITHsI, OnHMCaHHBIE BBILIE, HE MPOUCXOIAT, TO MOKET BOZHUKHYTh BHEIIIHEE
npepsiBanne 1o onxHomy u3 BxomoB NIRQ3-0. Kaxmomy Bxomy 3ampoca mpepbIBaHUS
COOTBETCTBYET BEKTOP BO BHEIIHEH WIM BHyTpeHHeW mnamsaTth. I[Ipomeccop Moker HauaTh
HCIIOJIHEHUE KO/1a U3 BHEIIHEW MaMATH.

3azpyska EPROM

3arpy3ka mporeccopa u3 EPROM sBnsercs 3arpy304HbIM pPEXUMOM, B KOTOPOM
MPOLIECCOP HAYMHAET U KOHTPOJIUPYET MPOLECC NEPECHUIKH TAHHBIX.

Jns toro 4roObl CKOHGUIYpHUpOBaTh Impoleccop g 3arpy3ku u3 EPROM
Heo0x0IMMO, YTOOBI BO BpeMs cOpoca Ha BHelIHeM BbiBoje NBMS Obln1 HU3KUi ypoBeHb. [1o
OKOHYAHWHU cOpoca TMpoIecCCOop 3alleIKUBaeT COCTOSHME BHemHero BbiBoga NBMS Bo
BHyTpeHHeM (uare. DT10 3HaueHue poctynHo B peructpe SYSTAT. Ecnu mpoueccop
ckoHpurypupoBan mon 3arpy3ky u3 EPROM, nBMS sBnsercss akTUBHBIM BO BpeMs
MOCJIEIOBATENIbHOCTH 3arpy3KM M JOJDKEH MOJKIIIOYaThCsS K CUTHAIY BbIOOpa KpucTasuia
EPROM.

[Ipu BBIOOpe pekuma 3arpy3ku EPROM mponeccop wununmanusupyer kanan O
BHemHero nmoprta DMA mna mepenaun 256-tu 32-pa3psiIHBIX CJIOB KOJA W3 3arpy304HOTO
EPROM B sueiiku 0x00-0xFF 6moka BHyTpenneit mamsatu 0 npoueccopa. COOTBETCTBYIOIIMIA
BeKkTOp npepriBanus (st DMA kanana 0) uaunnanuszupyercs o agapecy 0x00 Bo BHyTpeHHeH
namstu. [Tocne 3aBepuienust pabotel DMA, nporieccop HauMHAeT BBITTOJIHEHUE TPOTPAMMBI U3
anpeca siueiiku 0x00.

D1 256 ¢10B KOJa IEHCTBYIOT B KAUECTBE 3arpy34yuKa JJisi MHULIIMATU3alui OCTaIbHOM
aMsTH IpoLeccopa.

3acpy3ka xocma

3arpy3ka mporeccopa XOCT-IPOLECCOPOM SBIISIETCS PEKUMOM, B KOTOPOM IPOIIECCOP
OKHJIAET, TIOKA BHENTHEE YyCTPOMCTBO HAYHET 3arpy3Ky KOJ/ia B €0 BHYTPEHHIOK aMsTh. JIroboe
BeJyIllee YCTPOUCTBO HA KIACTEPHOU IMHE MOXET 3arpy’KaTh MPOIECCOP Yepe3 3alucCh B €ro
BHYTPEHHIOIO TaMATh WK nocpeacTBoM AutoDMA.

Jlist Toro, 4ToOBI TEPEBECTH TPOIECCOP B PEXHUM 3arpy3Kd XOCTa, HEOOXOIUMO
MIOMECTHUTH HAarpy304HbIN MOBbIIaOMUN pe3uctop Mexxay NBMS u VDD _10. Torna Bo Bpems
cOpoca 3Hauenre NBMS Oyzet paBHoO 1, 4T0O yKakeT Ha OTCyTCcTBHUE 3arpy3ku n3 EPROM.
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Korga BeIOpaH pexuM 3arpy3Kd XOCTa WM TOPTa CBSI3U, MPOIECCOpP MEPEXOIUT B
HepaOodee COCTOsIHME Tocae cOpoca, OXuAass IOKa XOCT-TIPOLECCOp WM TOPT CBA3HU
OCYILIECTBUT 3arpy3Ky. 3arpy3ka xocTa MOXeT UcIoib30BaTh peructpsl AUtODMA nporneccopa
(o0a kaHama), U3 KOTOPBIX 00a MHHUIIMATU3UPOBAHBI 1Jis mepenadn 256 ciaoB koaa B Oyok 0
aueiikn 0x00-0xFF BHyTpeHHel namsitu npoueccopa. CoOOTBETCTBYIOLIUI BEKTOP MPEPBIBAHUS
uHunManusupyerca no aapecy 0x00 Bo BHyTpeHHedl mamsatu. Takum oOpasom, mocie
3aBepuieHuss DMA, niporieccop HauHET BBIIIOJIHEHHE pOorpaMMel ¢ aapeca 0. Otu 256 cinoB koaa
JEMCTBYIOT B KQU€CTBE 3arpy3dMKa JUlsl HHUIUAIN3alUU OCTAIBHOM MaMsATH Mpoleccopa.

3azpyska nopma ceazu

3arpyska Iporeccopa U3 MopTa CBSI3H SBISETCS 3arpy304HBIM PEKMMOM, B KOTOPOM
MPOLIECCOp OKUIAET BHEIIHEE YCTPOUCTBO, MOAKIIOYEHHOE K TIOPTY CBSI3U, YTOOBI MPUHSATH U
MIOMECTUTH BO BHYTPEHHIOIO MMAMSTh 3arpy304HYIO IPOrPAMMY.

Bce getslpe npuHMMaromux kaHana DMA nmopToB CBA3M MHUIIMATU3UPYIOTCS IIOCIIE
cOpoca ans niepenayuu 6ioka 256 cnoB B agpeca BHyTpeHHel namsitu ¢ 0 mo 255 u 11715 BbI30Ba
npepbiBaHusl mocie mnpuema Osoka (aHanormyHo kaHany O DMA). CooTBeTcTByrOmIME
MpephIBaHMs 3TUX KaHAIOB DMA ycTaHaBIMBAIOTCS MO HYJIEBOMY ajpecy. ITh 256 cioB Koaa
JNEHCTBYIOT B KAUECTBE 3arpy3urKa JJi1 MHUIMAIN3alui OCTaJIbHON aMATH MPOLECCopa.

[Tpu BBIOOpE 3arpy3Kku MOCPEACTBOM MOPTA CBSA3M UMEET 3HaUEHUE COCTOSHUS BBIBOJA
TMROE Bo Bpemsi copoca. DTOT BBIBOJ] TO3BOJISIET BEIOPATH MIMPUHY IIWHBI IOPTA CBSI3U: OJIUH
WJIM YeThIpe Oura.

Omcymcmeue 3azpy3Ku

3amyck mpoueccopa B pexume «be3 3arpy3ku» SBISETCS PEXKUMOM, B KOTOPOM
MPOIECCOP HAUYMHAET HCIIOJHEHUE MPOrpaMMbl ¢ (PMKCUPOBAHHOTO aJipeca BO BHEIIHEH Win
BHYTpEeHHEW mnaMsiTh. BpiOop cTrapToBOro ajapeca OCYHIECTBISETCS MOCPEACTBOM MOAAYU
3arpoca npepuiBanus 1o ogHou u3z nuauii NIRQ3-0.

Jlnst koHurypanuu nporeccopa B pexume 6e3 3arpy3kd HeoOX0IUMO MOAKITIOYCHHE
BbIBOJla NBMS Kk BBICOKOMY YpOBHIO TIOCPEACTBOM pe3ucTopa. Takke HEOO0XO0IUMO
MOJAKJIIOUNTH BbIBOA NBM Kk BbicOkOMY ypoBHI0. MiMenHO 3HaueHue 1 Ha Bxoge NBM Bo Bpems
cOpoca U paszpeliaeT aHaiu3 3anpocoB npepbiBanus 1o Bxoaam NIRQ3-0. 3anpoc npepriBanus
OCYIIECTBJIIETCA aKTUBHBIM HU3KUM YPOBHEM CUTHAJIA.

Kaxxnplii BX0oA 3arpoca npepbIBaHUsI UMEET COOTBETCTBYIOLIUI €My BEKTOpP. 3HAYEHUZ
BEKTOPOB TpephIBaHUs MpuBeaeHs B Tabmuie 17. Kak BUIHO U3 TaOGIHIIBI, TPOIIECCOP MOXKET
BBINIOJIHUTH CTApT C ajipeca BHEIIHEW naMatu 0ankoB namsatd MSO ninu MS1, a Taxxke U3 xoct-
npocTpaHcTBa. Bo3MoKeH Takke cTapT U3 BHYTpEHHEN nmamsTu ¢ aapeca 0.

Tabauma 17 — Bekrops! npeprsiBanus NIRQ3-0 mocne cOpoca

IIpepsiBanne Anpec
nIRQO 0x30000000 (MS0)
nIRQ1 0x38000000 (MS1)
nIRQ2 0x80000000 (nMSH)
nIRQ3 0x00000000 (BHYTpEHHSS TAMSTh)
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HeoOxogmmo otmeTuts, uyTo BeIOOp 3arpy3ku u3 EPROM (NBMS pasen 0) e o3Hauaet
HEBO3MOXXHOCTh 3arpy3kd IIOCPEICTBOM IOPTOB CBSI3M WJIM XOCTOM, WM T€Hepaluu
npepbiBanus mocpeactBoM NIRQ3-0. 3arpy3ka u3 EPROM He 3amnpemaer apyrux IeldCTBUI.
[loaToMy HYXHO OYE€Hb BHHMMATEIBHO OTHOCHUTBCS K mpoueaype cOpoca u uz0erarhb
HEOJIHO3HAaYHOCTH B BapUaHTaX HayaJlbHOI'O CTapTa Mpoleccopa.

7.2 KoHTpoJuiep npepbIBaHU

VY mporeccopa ecTh YeThIpe BHEIIHUX MpepbiBaHus oOmero HazHadeHus NIRQ3-0, a
TaKKe BHYTPEHHHE IIpepblBaHMs OT JABYX TaiimMepoB, DMA kaHalloOB, IOpPTOB CBS3H,
apu(METUYEeCKUX  HCKIIOYEHHMH, MYJIbTUIIPOLIECCOPHBIX BEKTOPHBIX NpPEpbIBAHUN U
MPOTpaMMHBIX TIPEpHIBaHUM, 3aJaBaeMbBIX TIOJb30BaTeieM. lIpepbiBaHUs MOTYT OBITH
BiOXeHHbIMU. [Ipu 00paboTke MmpeprIBaHUs BBIMOIHAETCS MEPEXO/1 O BEKTOPY MPEephIBAHUS,
3Ha4YeHHEe KOTOPOIro XpaHUTCA B TaOJIMIIE BEKTOPOB IPEPHIBAHUM.

[Ipouieccop mopaepkuBaeT 0OpabOTKY NpPEphIBAHUM, SBISIONIUXCS WHIUKATOPAMHU
pa3IMYHBIX BHEIIHUX WJIM BHYTPEHHUX cOObITHH. IlpepbiBaHus nenarcs Ha MporpaMMHBIE U
anmnaparHbIe.

Bonbiiasg yacTe 3anpocoB MpepbIBaHUM MpoLieccopa SIBISIETCS CHEUATM3UPOBAHHOM.
YeTplpe BHEIIHUX BXOJa M JiBa PErucTpa MpepblBaHUI MOJAEPKUBAIOT MPEPhIBAaHUS OOIIETOo
Ha3HA4YCHWsA. Bce [pyrme WCTOYHMKH TPEPHIBAHWNA  BBI3BIBAIOTCS  COOBITHAMU WA
CIIELIMAJIM3UPOBAHHON allapaTHOM YacCThIO.

JUis KaX/10T0 3anpoca MpephIBaHUs CYIIECTBYET:

— PpErucTp B TabJUIIC BEKTOPOB NpepbiBaHuil (rpymmbl peructpoB 0x38 u 0x39);

out B peructpe 3amienku npepbianus [ILAT;

our B peructpe macku npepoiBanus IMASK;
— OuT B peructpe npuoputera npepoiBanus PMASK.

Homepa OuTOB B perucTpax 0JIMHAKOBBI U COOTBETCTBYIOT HOMEPY MpephIBaHUS. ITOT
’Ke HOMEp UMEET U PEerucTp BEeKTOpa MpephIBaHUs B TaOIUIIE.

[IporpaMMHbBIE  NpepbIBaHMS  BBI3BIBAIOTCS ~ CHELUAIBHBIMH  KOMaHJAMHM  WJIHU
OTpe/IeNIeHHbIMU CUTYalUsIMU, KOTOPbIE BO3HUKAIOT MPHU BBIMOTHEHUH KOMAH/I.

AnmapaTHble TpEephIBaHUS  BBI3BIBAIOTCA  PA3IMYHBIMUA  COOBITHSIMHM, KOTOpBIE
MIPOUCXOJIAT B MepUPEPUIHBIX YCTPOICTBaX, JIMOO BXOJHBIM CUTHAJIOM HA BBIBOJIaX BHEIIHUX
npepbiBanuii (NIRQ3-0).

[IpepriBanne MoOKeT OBITH BBI3BAHO alMapaTHBIMH CICAYIONIMMH OMIMOKaMU B
Ipolreccope:

— ommubka B pabote koHTposiepa DMA;

— Joctyn K kaHainy AutoDMA, korja oH BBIKJIFOYEH;

— YTEHHUE MYJIbTUIIPOIECCOPOB COOCTBEHHON 00IaCTH MAMSTH;

— omuOKa rnopra CBs3y;

— HMIUPOKOBCIIATCIbHOC UYTCHUC U3 BHEIIIHEH ITaMSITH.

[TpepbiBaHust MOTYT OBITh UyBCTBUTEIbHBI K PPOHTY UM YPOBHIO CUTHAJIA!
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— UyBcTBHUTENBbHBIE K (POHTY MpEephIBaHUA (PUKCHUPYIOTCS TpPU HX MOSBICHUU
YCTaHOBKOM omnpeneneHHoro ¢uara B peructpe ILAT. @naru xpaHsarcs 10 TeX NOp, MOKa HE
OynyT oOcnmyxeHbl WM cOpomieHsl Mo komanae. Ecim ¢mar He cOpachiBaeTCs BO BpeMs
00paboTKH, TO HOBOE COOBITHE HE OOHAPYKUBAETCS U 3aIIPOC UTHOPUPYETCS.

— YyBcTBUTENbHBIE K YPOBHIO NPEpPBIBAHUS JOJKHBI TOJCPKUBATH AKTHUBHBIM
YPOBEHB 3ampoca A0 Havaja o0pabOTKH, B MPOTUBHOM ciy4yae OHM HE BHAHBL. Ecim 3ampoc
MPOAOIDKAETCS MOCIe 00pabOTKH, 3TO CUUTACTCS HOBBIM 3aIIPOCOM MPEPHIBAHUS.

Amnmapatneie npepbeiBanus (NIRQ3—0) moryT OBITE CKOH(MUTYPHPOBAaHBI JIFOOBIM W3
BapuaHTOB B cooTBeTCTBUH ¢ peructpom INTCTL.

UyBCTBHUTENbHBIE K YPOBHIO TNpPEPHIBAHHUS OOBIYHO TMOSBISIOTCS KaK HEKOTOPBIN
aKTUBHBIN Pe3yNbTaT B ONPEAEIECHHOM JIOCTYITHOM PETHCTPE U aHHYJIUPYIOTCS YTEHUEM 3TOTO
perucTpa MM 3alUChl0 B HEro HEAKTUBHOIO 3HayeHUs. UyBCTBUTENbHbIE K (QPOHTY
MIpephIBAaHUSI UHUIUUPYIOTCS COOBITUEM (HApUMeEp, cpabaThiIBaHUEM TaliMepa).

Kaxxzoe u3 npepslBaHUi IpoLeccopa UMEET PETUCTP BEKTOPA NPEPBIBAHUM, KOTOPBINA
SIBJISIETCSL aJIpeCcOM MPOIEAYPhI, 00CTyXHBAIOIIEH AaHHOE TpepbiBaHue. Bech perucTpoBbiit
¢aiin HaszpiBaercs Tabmuma Bekropa IlpepwiBanmii (IVT). Kaxnaerii peructp tabmauisr 32-
OUTHBIN JIJIS1 TOTO, YTOOBI MOAKIIOYATH IPOLEAYphl 00paOOTKH MpepbIBAaHUMN U3 BHEIIHEWH WK
BHYTpEHHEN namsTu. 1 peanu3anuu npoueaypbl Ha4YalbHOTO CTapTa HEKOTOPbIE PErHUCTPbI
BEKTOPOB TMpEPHIBAHUM TMpH cOpoce WHUIUATU3UPYIOTCS KOHKPETHBIMHU ajapecamu. llpu
3arpyske n3 EPROM unu 3arpyske n3 noproB cBsizu, DMA mHUDManmu3upyercs Uisl 3arpy3Ku
naHHbIX, HaunHasg c azapeca mamatu 0x0. CoOTBETCTBEHHO IOCIE BBIMOJHEHHS 3arpy3Ku
BbIpabaTbIBaeTCs 3alpoc MpepbIBaHUs, KOTOPOMY B TabJHIle BEKTOPOB NPEpBIBAHUN JOKEH
COOTBETCTBOBATh BEKTOP CO 3HaUeHUEM ().

7.2.1 Onmnepanuu ¢ npepbIBAHUAMH

Onepauuu ¢ npepbIBAaHUSMHU BKIIIOUAIOT YCTAHOBKY 3allPOCOB MIPEphIBaHUM, 00pabOTKy
MpEpPhIBAHUI WIIM UCKIIIOUEHUH U BO3BpAT U3 npepriBanusi. KoHTpouiep npepbIBaHN BKIOYAET
CJIETYIOIIMI pEerucTphbl YCTAHOBKHU U YIIPABJICHMUS:

— peructp ynpasnenus npepsiBanusiMu (INTCTL);

— peructpsl Macku npepbiBanuii (IMASK) — IMASKH u IMASKL,;
peructpsl Makcu nnpuopurera (PMASK) — PMASKH u PMASKL,;
peructpsl 3amenku npepbiBanuii (ILAT) — ILATH u ILATL.

Bce st peructpsl noapo6HO ObLIN ONMKCaHbI B THaBe «I 'pyIina perucTpoB yIpaBiIeHUs
KOHTPOJUIEpOM IpepbiBaHuii». Hanuume 3ampoca mnpepbiBaHUsS OTpPa)XaeTcsl aKTHUBHBIM
(paBen «1») 6utom B peructpe ILAT. Eciau cooTBeTcTByOIIMIT €My OUT B pEeTHCTpE MAaCKH
IMASK ycraHoBieH, TO 3anpoc nNpepbIBaHMs OCTyNAaeT Ha JajdbHEMIIyI0 00padoTKy. Peructp
npuoputetoB  PMASK XpaHuT 3ampocsl NpepblBaHMM, KOTOpPBIE IPOLECCOpP MPUHAT K
obpabotke. [lpuopurer mpepriBanus — 310 Homep Outa B peructpe PMASK (ot 0 mo 63).
Peructp npuopuTeTOB 03BOJISIET OIIOKUPOBATH HU3KOIIPHUOPUTETHBIE 3aIIPOCHI IPEPBIBAHUN 110
MOMEHTa OKOHYaHus1 00paboTKH 0oJiee BEICOKONPUOPUTETHOT0. Eciu npepriBaHue pa3penieHo
U €ro INpHOPUTET BbILIE TEKYLIEro o0padaThIBAEMOIo IpepbIBaHUs (MIM HET 00pabOTKH
MpEephIBAaHUN B JAaHHBIM MOMEHT) TOTJa KOHTPOJUIEp MpepbIBaHUA (OPMHUPYET aKTHUBHBIN
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YPOBEHB 3aIlpoca NPEpbIBaHUs K MPOLECCOPY, COMPOBOXKIAsA €ro HOMEPOM IpEPBIBAaHUSA U
aZpec-BEKTOPOM Mpoueaypbl oOcinykuBaHus aaHHoro mnpepbiBanus. Eciu Out GIE (6ut
riobansHOrO paspemieHus mnpepeiBanuil) B peructpe SQCTL ycraHoBieH, TO Mpoleccop
MpephIBAaET TEKYLIUI XOJ IMPOrpaMMbl M MEPEXOAUT K BBINOIHEHUIO MPOUEAYpbl 00pabOoTKU
npepbiBaHus. Kak TOJIBKO INpepblBaHME HauyWHAeT oOcnykuBaThcs, B perucrpe PMASK
yCcTaHaBlIMBaeTcs B «1» COOTBETCTBYIOUIMI TaHHOMY MpepbIBaHWI0 OUT. /laHHas ycTaHOBKa
3ampeliaeT MPOoXOoXKJICHHUE 3alpOCOB MPEPHIBAHUN C MPHUOPUTETOM HIKE 00padaThIBa€MOTO.
[Ipu »ToM mporeaypa o00paOOTKH TIPEphIBaHUS MOXET pa3pemuTh o0paboTKy Oolee
BBICOKOIIPHOPUTETHBIX TMpepbiBaHui. Kak Tonbko 00paboTka MpepbiBaHUS 3aKaHUYUBAETCH,
cooTBeTcTBYtonMii emy 6ur B PMASK cOpacsiBaeTcs. DTO MPOMCXOAMUT MPU BHIOJHEHUU
komang RTI umu RDS. Ilpu stom ecnu xkoManaa RTI o3HadaeT 3aBepliieHue MpOLEAYpPHI
o0paboTku, To komanna RDS o3Hauaer, uro 00pabOTKa TEKYLIEro MpepbIBaHUS MOKET OBITh
MpepBaHa JPYrUM MpPEpPhIBAHUEM, T.€. BO3MOKHBI BIOKEHHBIE ITPEPHIBAHUS.

AKTHBHBINA 3ampoC TMPEpHIBAHUS BBI3BIBAET YCTAaHOBKY COOTBETCTBYIOIIETO OWTa B
peructpe ILAT. CymiecTByeT BO3MOXHOCTb MPOIPAaMMHO YCTaHOBUTH OUT B ’TOM PETUCTPE, T.€.
MIPUJIOKEHHUE MOXKET AIMYJIMPOBATH NPEephIBaHUE NOCpeACTBOM 3anucH B peructp ILAT. 3anuce
no aapecaM ILATSTL unmu ILATSTH o6GHoBnser peructp ILAT 3HaueHHeM JIOTHUECKOTO
«MAJIN» craporo comepKMMOroO M HOBOI'O 3alKCbIBAEMOro. B pesynbpraTe, KaxKabld
YCTAaHOBJICHHBI OUT B 3alMCAHHBIX JIaHHBIX YCTAHABJIMBAET COOTBETCTBYIOIIMK OUT B
peructpe ILAT. YcranoBka OuTa mpepbIBaHUs BBI3BIBAET B MPOLIECCOPE MPEATONIOKEHUE O
BO3HUKHOBEHMM COOTBETCTBYIOILLEIO MpepbIBaHMs. BUTHI MpepbiBaHUS MOTYT OBbITh TaKXKe
copomrensl 3anuchio B aapeca copoca ILATCLL wnm ILATCLH. Takas 3anuck npuMeHseT
oneparop AND k 3anucbiBaeMbIM JTaHHBIM U CTapbIM JaHHbIM peructpa ILAT. B atom cinydae
HYyJIEBOM OWT BO BXOJHBIX JAaHHBIX cOpachiBaeT cooTBercTBytommii 6ut B ILAT, Torna kak
YCTaHOBJICHHBI OUT OCTaeTcsi HeM3MEHHBIM. Takum 00pa3oM, MPUIOKEHUE MOXKET COPOCUTD
KIyIIEee MPEPHIBAHUE 0 €r0 UCIIOIHEHHUS.

Onepanmu copoca unu yctaHoBku OUT B ILAT 10TKHBI BBITIOJHATHCS TIPH CIASAYIOIIUX
YCIOBUSX:

— He3sanelictBoBaHHbIE (pe3epBHbIE) OUTHI HE MOTYT ObITh yCTaHOBIEHBI. [Ipu 3anucu
0 ajjpecaM YCTaHOBKH WJIHM cOpoca, pe3epBHbIE OUTHI JOIKHBI OBITh HYJISIMH.

— buthl nporpaMMHOr0 MCKIIIOYEHUSI U AMYJISTOPHOTO UCKIIIOUEHUS HE MOTYT OBITh
ycranoBiensl uyepe3 ILATST. Jlns Toro d9toObl BBI3BaTh TaKUE WCKIIOYEHHUS CIETyeT
ucnoiir3oBath komaunasl TRAP 1 EMUTRAP.

— IlpepbiBaHusi, KOTOpBIE 3aIyCKAIOTCS YPOBHEM, HE JIOJKHBI U3MEHSATHCA.

— 3amucu B ILATL u ILATH He nomkHBI npeanpuHUMaThCs (T.€. TOIBKO cOpOC HiTu
YCTaHOBKA).

— IlpepsiBanue AOKHO OBITH COPOIIEHO B TO BpeMs, KOT]a OHO 3allpeleHO, HHa4Y€e OHO
MOJKET OBITh 00CITYKEHO JI0 TOTO, Kak OyJIeT COPOITIEHO.

— Anpeca ycTaHOBKHM M cOpoca paboTaroT ¢ OJMHAPHBIMU CIIOBAMH.

7.2.2 Tlporpamma o6paGoOTKH annmapaTHOro npepbiBaHus

[Ipu o00paboTke mpepbIBaHUI YacTh JCHCTBHMA BBIMOJHSAIOTCS KOHTPOJLIEPOM
npepbIBaHuil, Apyrass 4acTb — MpoleccopoM. PaccMoTpuM mocienoBaTellbHOCTh 00pabOTKU

AO «IIKK Munanopy TCKA.431281.016CI1 65



Cneyugpuxayua K1967BH02BG

3ampoca NpepblBaHMs Ha HpuMepe mpepbiBaHus oT Taiimepa 0. JlelicTBHs KOHTpoJuiepa
MpepbIBaHUMN OYIyT CIEAYIOIINE:

— €CJIM TaliMep BKJIIOYEH, U ero cueTyuk nMeet B TekymeM takre SOCCLK 3Hadyenue
«1», TO BBIpabaTBHIBAETCS AKTUBHBIA YPOBEHb 3allpoca NpepbhIBaHUS. AKTHBHBIA 3ampoc
CYLIECTBYET TOJBKO OAMH TaKT, YETO JOCTATOYHO, YTOOBI B CIEAYIOLIEM TakTe OUThl 2 U 52
peructpa ILAT yctanoBuiuch B «1». BUT 2 cOOTBETCTBYET 3alpocy NpepbIBaHus OT Taiimepa 0
C HU3KUM YPOBHEM IIPUOPUTETA, a OUT 52 C BBICOKUM YPOBHEM;

— IPEAINOJIOKUM, YTO MBI OKHJAEM IPEPBIBAHUE C BBICOKUM YPOBHEM IPUOPUTETA.
st atoro 6ut 52 B peructpe IMASK nomxen ObiTh ycTaHoBieH B «1». Jlormueckoe «M»
MEXJy OUTOM 3arpoca MpepbiBaHus U OUTOM Mackd paBHO «1» M 3TO TOBOPUT O TOM, YTO
MPEepbIBAHNE MOXKET OBITh IPUHATO K 00CITYKUBAHUIO;

— paniee BeinoiHseTcs aHanu3 peructpa PMASK. Ecnu 6utsl peructpa ¢ 52 no 63-i
paBHBI HYJIIO, TO B 00pabOTKe HET NMpephIBaHUI PABHOTO WK 00JIee BEICOKOTO IPUOPUTETA, YEM
oxkujaemMoe. B mpoTuBHOM citydae HEOOXOIMMO JT0KJIAThCs OKOHYaHUS 00CIIy>)KMUBaHUs OoJiee
BBICOKOIIPMOPUTETHOTO IPEPBIBAHMS;

— BBINIOJIHEHUS ONMCAaHHBIX BBIIIE YCIOBUHM JOCTATOYHO, YTOOBI KOHTPOJLIEP
npepbiBaHu chopMHpOBai 3alpoc MpepbiBaHus K mpoieccopy. Kpome akTHBHOro ypoBHs
3arpoca Ha JIMHUM, KOHTPOJIJIEp MepegaeT B Mpoleccop HoMep npepbiBaHus (52), a Takxke
U3BJIEKAET U3 TAaOJIUIbI BEKTOPOB MPEPHIBAHUN 3HaYEHUE PETHCTpa C HOMEPOM 52 U mepenaeT
€ro B MPOIECCOP. DTO 3HAUCHHUE €CTh aJpecC MPOIETypbl 00PaOOTKH HAIIErO MPEPhIBAaHUS.

Korna 3ampoc mnpepbiBaHHs MOCTyMaeT B Ipoleccop (B yCTPOMCTBO YIpaBICHHS)
NEPBBIM JICWCTBUEM IIpolLieccopa SBISIETCS MpoBepKa OuTa TI00aJBHOTO pa3perieHus
npepbiBanuii GIE peructpa ynpasnennst SQCTL. Ecnu 6ut paBen 1, nmpepbsiBaHUST pa3pelieHbl
Y TIPOLIECCOP BBIMOJHSET CIEAYIOIINE IEHCTBUSA:

1 3anomuHaeT HOMep M aJpec-BeKTOp 00pabOTKH MPUILEIIIErO IpepbIBaHuUsI.

2 BeimonHsieT cOpoc Bcero KoHBelepa yTeHus: komaHja Bmecte ¢ 0ydepom IAB.

3 3amyckaeT YTeHHE KOMaH/]I 110 aJJpeCc-BEeKTOPY NpepbIBaAHMUSL.

4 Komnseiiep 00pabOTKH KOMaH/I MPOJODKAET U 3aKaHYMBAaeT 00pabOTKy BCeX KOMAaH/,
KOTOpbI€ HAXOIUJIUCh Ha KOHBElepe B MOMEHT cOpoca KOHBelepa YTeHHsI KOMaH/I.

5 Korma nocnenHsas komaHIa KoHBelepa 0OpabOTKH 3aBepIIacT CBOE BBHINIOJIHEHHUE,
MpoIecCCOp MOBTOPHO MpoBepseT OUT paspemienus npepuiBanuii GIE u, ecau npepsiBanus mo-
MpPEeKHEMY pa3pelleHbl, MepBas KOMaHia Mpoleaypbl 00pabOTKU MpephIBaHUs MOCTyMNaeT U3
Oydepa KkomaH1 Ha KOHBeep 00pabOTKH.

6 I[lpu npocTwkeHMH TIEPBOM KOMaHAOM TocieAHed cranguu KoHBeiiepa (W)
MPOUCXOIUT (POPMUPOBAHME CUTHAJA O TOM, YTO JIaHHOE IMpepbIBaHUE B3ATO HAa O00paOOTKY.
Ortor (akr mpuBOAUT K YycraHoBKe Ourta 52 peructpa PMASK u cOpoc Owura 52 B
peructpe ILAT. VYcranoBnenuwsii OuT B peructpe PMASK 3ampemaer Bce 3ampochl
MpepbIBaHUsl ypoBHEM HIke 53 (T.e. HOBOe MpepbiBaHUE OT TaiiMepa ( Takke 3ampelieHo).
Bwmecre ¢ atum mpoueccop 3anomuHaer B cnenuaiibHoMm peructpe RETI angpec cnenyromein
KOMaH/bl, KOTOpasi 10J>KHA ObITH BHIIIOJIHEHA MTPU BBIXOJIE U3 MpepbIBaHUs. JIOTIOIHUTETBHO KO
BCEMY Mpoleccop ycTaHaBinuBaeT BHyTpeHHHH ¢(mar EXE_ISR, xoropsri 3ampemaer Bce
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npepsiBanusi. @nar EXE ISR ykaspiBaer Ha TO, 4TO MpOIECCOpP HAXOAUTCS B COCTOSIHUU
0o0paboTtku nipepbiBanust. dnar gqoctyneH s yreHus kak 20-it out peructpa SQSTAT.

7 Tlepexon Ha 0O0paOOTKY MpepbIBaHUS BBI3BIBAET YCTAHOBKY peXHMa CYNEpBHU30pa
(ecnu 10 3TOro OBLT PEIKUM IMOIH30BATENIA).

8 CoOpoc Outa 52 B perucrtpe ILAT o3HagaeT, 4T0 OUT CTan AOCTYNEH IS TIpUeMa
HOBOTO 3a1poca npepbiBaHus oT Taiimepa 0.

9 Jlanee mporeccop BBIMONHIET BCE KOMaHIbl, KOTOPHIE COOTBETCTBYIOT MPOIIEType
oOcCyXKUBaHUS NAHHOTO MpepbiBaHus. (15 BbIXoAa U3 mpoueaypbl 00pabOTKH HCTIOIb3YETCS
koMmanaa RTI.

10 Brmmonnenne komanasl RTI npuBoaut x copocy Outa 52 B peructpe PMASK, uto
paspelniaeT mpoxXoXKJIeHUE BCeX MpephIBaHUM, KOTOPhIE paHee OJIOKHPOBAIKCH. Takke JaHHAsS
koMaHga BbI3bIBaeT cOpoc ¢uiara EXE ISR, uyto cHuMaeT OJIOKMpOBKY MpepbIBaHUN U
BKimoyaeT ¢pynkuuu oura GIE. [Ipoueccop nepexoquT K BBHIMOIHEHUIO KOMaHJ MO aJpecy U3
peructpa RETI.

[Iponienypa, onucanHas BbIIIE, COOTBETCTBYET TUIUYHOM CUTyalluu oOpabOTKU NpuU
OTCYTCTBUU KaKUX-TM00 aHOManuid. O1HAKO, BO3MOXKHBI pa3JIMUHbIE CUTYAIUH:

— eclM mepel MOBTOPHOW MPOBEPKOM pa3pellieHus NpephiBaHUil (Iocie IMOIHOIo
0CBOOOXKIeHUS KOHBelepa 00pabOTKH) OKa3bIBAETCS, YTO MPEPHIBAHUS 3aMPEIICHbI (3TO MOXKET
ObITh cHenaHo KoMaHJoil cOpackiBatouieit 6ut GIE), torma Bce aeiictBust mo oOpaboTke
IIpEPBIBAaHUSI OTMEHSIOTCS U KOHBEWEp INepe3anyckaercs ¢ aapeca, CISAYIOLIEro 3a agpecoM
MOCJIeAHEH BBIIIOJIHEHHON KOMaH/IbI;

— €CIIM 3ampocC MPEPhIBAHUS U3 KOHTPOJUIepa MpHIeln B nmporeccop, Ho out GIE paBen
HYJIIO, IpepbIBaHKe OyIeT KaaTh. B 3T0 Bpemsi B KOHTpoJuIepe NMpephIBaHUI MOXKET NOSBUTHCS
3anpoc ¢ 0oJjiee BHICOKUM PUOPUTETOM, YeM Haile. KoHTposuiep npepsiBaHuii 00paboTaer ero
U IIepesiacT B MPOIeCCOpP HOMEP U aJpec-BEeKTOp HOBOrO MpephiBaHus. 3amnpoc ot taiimepa 0, B
3TOM cilyyae, Oy/IeT OTJIOKEH O MOMEHTa OKOHYaHUs1 00pabOTKH HOBOTO MPEPHIBAHNUS;

— BO3MOXHa CUTYyallus, KOTJa 3ampoc MpUIIeN U3 KOHTPOJIJIEPA, HO B ATO K€ BpeMs
IpoIieccop BBIMONHAT cOpoc Outa 3ampoca mpepsiBanusi B peructpe ILAT. Dra curtyanus
MpUBEAET K TOMY YTO 3alpoCc U3 KOHTPOJIJIEpa MpepbIBaHUN OyAeT CTaOWIbHBIM B TEUEHUE
OJIHOTO WJIM HECKOJIBKUX TaKkTOB. TeM He MeHee, 3anpoc MoKeT ObITh 00paboTaH. Eciu cHsiTue
3ampoca MpoMU30IIIO MTOCIIE WM BO BpeMs cOpoca KOHBEepa YTEHHsI KOMaH I, TO 3TO 03HAYaeT,
41O 3anpoc Oynaer obcmykeH. i HaZe)KHOTO BBITIOJIHEHHUS TOT00HBIX OIepalii HE0OX0AMMO
npeaBapuTeNbHO 3ampeniars npepsiBanus oOoutom GIE, a 3arem mnpousBoauth cOpoc B
KOHTpPOJIIEPE IPEPHIBAHUMN.

[Ipoienypa 00paOOTKM TpepbIBaHUS HAYMHAETCA C COXpaHEHUS KOHTEKCTa
mporeccopa, T.e. COXpaHEHUs] Ha CTEKE BCEX PETHCTPOB IMPOLEccopa, KOTOpble OyayT
UCIIOJIb30BaHbI TPOrpamMMoi 00pabOTKHU MpepbIBaHUsL. ITO HEOOXOIUMO IS TOTO, YTOOBI 1OCIIe
00paboTKU MpepbIBaHMsI BOCCTAHOBUTD MPEXKHEE COCTOSHUE Mpolieccopa U JaTh BO3MOXKHOCTh
MPEPBaHHON TMpOTpaMMe KOPPEKTHO BO30OHOBHUTH paboTy. dakT oO0pabOTKM MpephIBaHUS
otpaxkaercsa B yctaHoBke ¢urara EXE ISR u 310 3ampemiaer Bce npepsiBaHue, B TOM YHUCIE H
0ojiee BBICOKOIIPHOPUTETHBIC, YeM oOXxujgaeMoe. Ecimu BpeMs o00paOOTKH TpephIBaHUS
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3HAYUTEIHHO, U 3TO MOKET MOBPEIUTH 00padOTKe 3ampoca 0ojiee MPUOPUTETHOTO MPEPHIBAHMS,
IIpOrpaMmMa MOKET Pa3pelnTh 0OCTyKUBaHUE 00JIee BHICOKONPUOPUTETHBIX pephiBaHuil. [l
ATOr0 HEOOXOAUMO 0053aTeNIbHO COXPaHUTh Ha cTeke coaepxumoe peructpa RETI, koropsrit
XPaHUT aJgpec Bo3Bpara u3 npepsiBanus. s coxpanenus conepxumoro RETI ucnons3yercs
CHeIMaJIbHBIN TICEBAOHUM 3TOro perucrpa — RETIB.

Brimonnenune komauasl j0 = RETIB;; Bei3oBet komupoBanue peructpa RETI B peructp
j0 u copoc dnara EXE ISR. Cam peructp jO 1omkeH ObITh IPeABAPUTEIHHO COXPAHEH HA CTEKE.
[Tocrie BBIMOTHEHUS YKa3aHHOM KOMaH/IbI ITPOLIECCOP UMEET BO3MOKHOCTh 00CITYKHBaTh OoJiee
BBICOKOIIPHOPUTETHBIE 3aMPOCHI, 4eM 3anpoc 52. OnuceiBaeMas CUTyalusi BHOCUT KOPPEKTUBBI
B MOCJENI0BATEIbHOCTh JACUCTBUIA NPU BBIXOJE M3 00paboTKu mpepbiBanud. llepen BoIxogom
conepxumoe peructpa Bo3Bpara RETI HeonpeneneHHo (HOBbIE IPEpPhIBAHUS MOTJIM U3MEHUTD
ero). I[loaTomy anmpec Bo3Bpata u3 peructpa j0 (WM MHOTO MecTa, TA€ OH XPaHUJICH)
HeoOxonuMo BepHyTh 00patHO B RETI. Onnako BeinmonHenune o0braHoi nepecbuik RETI = ;0;;
OyZeT HEKOPPEKTHBIM, T.K. TIOCIIE STOM KOMaH/bl BO3MOXXHO BO3HUKHOBEHHUE IMPEPHIBAHUS, U
ajzipec BO3BpaTa MOXKET ObITh yTepsiH. B maHHOM ciyyae HEOOXOAMMO MCHOJIb30BaTh PETUCTP-
ncepaonuM RETIB. Ilepecsimka RETIB = j0;; He Tonpko mepeckutaeT aapec Bo3Bpara B RETI,
Ho u ycranasnuBaet ¢uiar EXE ISR. [Ipu Takoit nmepecblike nmpepblBaHMsl 3alpEIIeHbl, U BECh
KOHTEKCT MOKHO 0€3011aCHO BOCCTaHOBUTB, I1OCJIE YETO BRIMOIHUTH PUHHUIIHYIO KomMaHay RTI.

B Bblmie omnucaHHO# mpolenype paspelieHusi MpepbiBaHui ¢ 0ojiee BBICOKUM
MPUOPUTETOM, YeM TEKYLIEee, pa3pelialoTcsa NpephIBaHUs ¢ MPUOPUTETOM OT 53 U BbllIe, HO
MpepbIBaHUE C NPUOPUTETOM 52 3ampenieHo. JTO O3HAYaeT, 4To, 0OpabaThiBasl 3ampoc OT
taiimepa 0, CyliecTByeT BO3MOXKHOCTh PUHUMATh HOBBIW 3aMpOC MPEPhIBaHUS OT TailMepa, T.K.
our 52 B peructpe ILAT Ob11 cOpolieH U Tenepb UMEeT BO3MOXKHOCTh 3a(pUKCUPOBATh HOBOE
COOBITHE, HO HET BO3MOXXHOCTH €T0 00CIIYyXHBaTh T.K. OUT 52 B peructpe PMASK ycranoBieH.
Takxke HET BO3MOXHOCTH OOCIYXHBaTh 3ampockl ¢ mpuopurerom Hmwke 52. Ilpu
HEO0OXOJIMMOCTH Pa3peliuTh 00CITYKUBAHUE 3alPOCOB C MPUOPUTETOM HUXKE 52 HCIOIb3YETCS
komaga RDS.

Brimonnenue komanasl j0 = RETIB;; pa3zpeniaer Tonbko npepbiBaHus BbIlE 52-T0, T.K.
out 52 B peructpe PMASK ycrtanosneH. Beimonnenue komanasl RDS BbI3bIBaeT crienyronme
NENCTBHS MpoLeccopa:

— cOpacbIBaeTCsl B HOJIb TEKYIIUNA CaMblii BRICOKOTIPUOPUTETHBIM YCTaHOBJICHHBIN OUT
B peructpe PMASK;

— copacsiBaetcs panar EXE ISR;

— BBINIOJIHSAETCS TEPEX0J] B peXUM pabOThl, KOTOPBIA MpeaIIecTBOBa 00paboTKe
MIpepbIBaHUs;

— BBIIIOJHACTCA IIEPE3AITYCK KOHBCﬁepa B HOBBIX YCJIOBUAX.

[lepen BoimonHenuem RDS HeoOxoaumo coxpaHuTh agpec Bo3BpaTta. Eciiu nepexos B
NPSKHUN pPEXHUM HexesarelieH (HampuMmep, BO3BpAaT B PEKUM IMOJb30BATENS C €ro
OTPaHMYEHHUSAMHU), TO HEOOXOAMMO mpenBapure’abHo coxpanuth peructp SQCTL u 3arem
YCTaHOBHUTH B HEM OUT pexumMa cymnepBuszopa. B atom ciydae nocne komanasl RDS ocranercs
PEXKHUM CYNIEPBU30PA.
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JlelicTBHs1, ONMCAaHHBIE BBIIIE, IO3BOJSAIOT PEAIU30BATh BIIOKECHHBIC IIPEPBIBAHUS.
Bbixoa 13 no100HBIX MpEepbIBAHUN BBINIOJHAETCS ¢ UCHoNb30BaHueM peructpa RETIB.

OrnucanHbie AEMCTBUS OTHOCATCA K 00paboTKe JItoO0To anmnapaTHOTO NMpepbIBaHUs, a HE
TOJIBKO 52-TO.

Brinonnenue komaH bl Bo3Bpara u3 npepbiBanus RTI umeer eie psan ocoOeHHOCTEH.
JlaHHasg KOMaHJa SBJISIETCS KOMAaHJOM TIEepexoJa W MOXET BBINOJIHATBCS C OINIUEH
npenackasanus win 0e3. Mcnonb30BaHKe ONLIMM NPEICKa3aHUs M03BOJISET YCKOPUTh BBIXOJ U3
OpephiBaHUSl Ha HECKOJbKO TaKTOB Ipoieccopa. OaHako HEOOXOAMMO MOMHHUTH, 4YTO
npenckasaHue OyneT MoJie3HbIM, ecnu cojep:xkumoe peructpa RETI koppekTHO B MOMEHT
BBIITOJIHEHUS MIPEACKAa3aHus, T.6. B MOMEHT Iepeladyd B IaMAThb ajapeca JIMHUM KOMaHJ
conepxamier RTI. Ecnu peructp RETI 3arpyxaercss HenocpeactBeHHo nepe komanao RTI
WJIU 3TO JeNaeTcs B HeckoJbKuX TakTax 10 RTI, To myume ucnons3oBarh koManay RTI Ge3
MpeicKa3aHus Iepexo/ia T.K. BCE paBHO IMpeicKa3aHue OyJeT OMMOOYHBIM U BCE BBITIOJHEHHBIE
JecTBUS OYIyT OTMEHEHBI.

7.2.3 Oco0eHHOCTH COXpPaHEeHUs] KOHTEKCTA Mpoieccopa

Bo Bpemsi BBIMOJTHEHUS TPOrPaMMBI MPOIECCOP MOKET HAXOIUTHCS B Pa3IMYHBIX
pexuMax. MOKHO BBIJICTUTH IBA OCHOBHBIX PeXUMa pabOTHI:

— PEXUM cymnepBHu30pa (SApa WK CUCTEMHBIHN);

— PCIKHUM ITOJIB30BATECIIA.

Pexxum cynepBu3opa MOKET UMETh HECKOJIBKO MOAPEKUMOB (UM BUJIOB):

— PCIKHUM BBIIIOJIHCHUA 3a1a49 CUCTCMBI,

peXHUM 00pabOTKHU MpephIBaHMUS;

pEeXHUM 00pabOTKU MPOTPaMMHOM UCKIIOYUTEIILHON CUTYaIUY;

— PEXUM OTJIAJKH.

IlpousBens ananmmu3 peructpa coctossHud SQSTAT, MOXHO ONpPEeACTUTh THI
nozapexuma. Jljisg KaxkJoro U3 noApeKMMoB MPOLECCOP UMEET COOTBETCTBYIOLUE UM PETHCTPHI
CBS3U:

— CJMP — peructp cBs3M [171s1 BBIOJIHEHHSI BI30BOB MPOLEAYP MPU HOPMAIBHOM XO/I€
MPOrpaMMBbl Kak B peXUMeE CYNepBU30pa, TaK U B PEXKUME MOTb30BATENS.

— RETI — peructp cBsi3u npu BOSHUKHOBEHUH IIPEPHIBAHUS.

— RETS — peructp cBsiz3u npu BO3HUKHOBEHMM MPOTPAMMHON HCKIIOUUTEIHHOU
CUTYallUH.

— DBGE — peructp cBsi3u nmpu BbI30BE IMYJIATOPA.

Peructpel cBs3u RETI, RETS, DBGE wucnone3yrorcs TOJNBKO TpU BXOJAE B
HCKITIOYUTENIBHYIO CUTYAIIMIO M TIPU BBIX0JIe U3 Hee. [Ipu HOpMaJIbBHOM X0 MPOrpamMMbI IS
cBs3u ucnonb3yerca peructp CIMP. B mpoueccope ucrnonb3yercs OJIMH perucTp-ykas3aTelb
cTeka, oOumi 1 Bcex pexumoB. OAHAKO B KAauecTBE yKaszaTelsl CTEeKa MOXET ObITh
ucrnosnb3oBan 000 oT 0-ro 1o 30-ro peructp IALU, HO mo ymom4aHUIO KOMITHIIATOP
UCIIOJIb3YET B KaYeCTBE yKa3aTelis cTeka peructp J27/K27. Ha anmapaTHoM ypoBHE TIpoIieccop
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NoJIZICpXKUBAET paszzieibHblie peructpbl J27/K27 mns pexxuma cynepsusopa (KSP win SP) u
pexuma nonb3oBarens (USP).

Pexum paboThl ¢ IByMs yKa3aTelIsiIMU CTEKOB BO3MOXKEH TOJILKO MPU yCTaHOBICHHOM
oute SQCTL[14]. Ecnu 6ut SQCTL[14] paBen Hyt0, mporeccop padboTaeT ¢ OOIIUM IJIsl BCEX
pPEXKHMMOB yKa3aTeneMm cteka. B pexume sanpa peructp j27/k27 coorBerctByeTr KSP, a Taxxke
UMEETCs] BOBMOXHOCTh UTeHHUs U 3anucu ykazatenst USP uepes pe3epBHblil peructp Homep 27
IpyHmbl perucTpoB 0a3bl M JJIUHBI LUKIWYECKOM aapecauumu moxyieil |ALU. B pexume
nosib3oBatens j27/k27 moctynen Toiabko kak USP. Beibop ykazaTenst cTeka OCyIECTBIsSETCS
CJIETYIOIINM 00pa3oM:

— €CJIM TIPOLECCOpP HAaXOJIUTCA B peKHUME OOpaOOTKM MpEpPBIBAHUS — HMCHOJIb3YETCS
KSP;

— €CIIK TPOLIECCOP HAXOJUTCS B PEXKUME 00pabOTKH HCKIIOUYUTEIBRHON CUTyalluu —
ucronb3yercs KSP;

— €CIIM TPOIIECCOp HAXOAMUTCS B PeKUME dMYIsiTopa — ucnoib3yercs KSP;

— eCJIM MPOIleccCOp MCTIOMHAET NMpukianuyo 3agauy u outr SQCTL[9] paBen nymio —
ucnosb3yercs USP;

— eCJIM TIPOIIECCOp UCTIONHAST NpukiIaanyto 3anady u out SQCTL[9] paBen equnuie

— BIOOp ykasarens ompezensercs outom SQCTL[7]: eciu 6ut paBen Hymo — KSP, nnaue —
USP.

Taxum o0pa3om, B peskuMe CylepBU30pa BO3MOXKHA pab0oTa Kak ¢ yKazaTeleM sijipa, Tak
U C yKa3aTeJeM MOJIb30BaTellsl.

OcHOBHBIE TPYIHOCTH B BBIOOpE YyKaszaTells MOIYT BO3HMKHYTh B MOMEHT CMEHBI
peKrMa, TaK Kak M3-3a HaJM4uus KOHBeiepa (ha3bl UTEHHUs M 3aIHCH PETUCTpa Pa3HECEHbI BO
BPEMEHHU U Pa3IMYHBIM MOMEHTaM BPEMEHH MOTYT COOTBETCTBOBAThH PA3JINYHBIE PEKUMBI.

[Iponiecc cmennl pexuma mnocpeactBoM moaudukanuu 6uta SQCTL[9] naubonee
0e30MmacHbIf, TaK Kak Kaxablid pa3 mocine 3amucu peructpa SQCTL mpoucxonut nepesarnyck
KOHBelepa. ITO rapaHTUPYET, YTO KOMaH/bl, CIEAYIOIIKE 32 CMEHOM peKruMa, U3BJIEKAIOTCS U
BBITIOJTHSIOTCS B TPEOYEMOM pexKHIME.

CMmeHa pexrMa OCpeICTBOM MPOrPaMMHOM MCKITIOYUTENFHONU CUTYaluu (yCTaHOBKA
SWI mode) Oe3zomacHa BO Bpems BXojga B 00pabOTYMK, TaKk KakK BO3HHUKHOBECHHE
WCKJIIOUMTENBHON CUTYyallMM IPUBOJUT K cOpocy KOHBeWEepa, €ro OUYMCTKE U MOCIEAYIOLIEMY
mepexojly Ha mporpammy o0OpaboTku. be3omacHbI BeIXOJ M3 00paOOTYMKA JOJKEH OBITh
peayin30BaH COOTBETCTBYIOIIMM oOpa3zoMm. Beixon u3 o6pabdortumka (cOpoc SWI mode)
OCYILIECTBIIAETCS TOCpPeACTBOM BbIONHEHUs Komanael RTI. [laHHas komanza AoJDKHA
ucnonuatbed ¢ onmueit RTI (NP). Oto rapantupyet cOpoc koHBelepa Mocae CMEHbl PeKUMa U
MocJeIyIolIee KOPPEKTHOE HCIONb30BaHUE yKa3aTels cTeka (a Takke paboTy ycTpoucTBa
3aIlUTHI).

CMeHa pexuma MOCPEICTBOM ammnapatHoro mnpepsiBanus (ycraHoBka ISR mode)
Oe3omacHa BO BpeMsi BXoJa B 00pabOT4YMK. DTO TapaHTHPYETCS almapaTrypou mpoieccopa.
[Tpu3HaK mpeprIBaHUS ABMKETCS 10 KOHBEHEPY OJHOBPEMEHHO C KOMaHAaMH 00paboTUYHKa U
OCYIIECTBJIIET BHIOOP KOPPEKTHOr'O YKas3aTelssl CTeKa, €CJIM MepBble KOMaHAbl 00paboTumka
UCTIOJB3YIOT yKa3arenb. bezomacHsiii Berxoa u3 npepoiBanus (copoc ISR _mode) nomxen ObITh
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peay30BaH COOTBETCTBYIONIUM 00pa3oM. BBIX0 OCYIIECTBISETCS TOCPEICTBOM BBITIOJTHEHUS
koMmanbl RTI. Jlannas komanna nomkHa ucnoiHsatees ¢ onuueit RTI (NP). Oto rapantupyet
cOpoc KOHBeiepa Tmociie CMEHBl pPEKHMMa U TMOCJIeaykollee KOPPEKTHOE HCIOIb30BaHUE
yKazaTess CTeKa, a Takke padoTy YCTPOMCTBA 3aIIUTHI.

C6poc pexxrma 00pabOTKH annapaTHOTo MPEPBHIBAHUS WIIM IPOIPAMMHOIO PEPBIBAHUS
MOKET OBITh BBINOJHEH He Toabko koMaumoil RTI, mHo m komanmoii RDS. Omnacaoctb
uCIoiab30BaHus koMaHabl RDS mpu pabGore ¢ pa3HbIMH yKa3aTeIsIMU CTEKa, a TaKXKe C
YCTPOMCTBOM 3aIUTHI, CBA3aHO C TEM, UTO BBINOIHEHHE KoMaH bl RDS npuBoauT k Bo3Bpary B
pPEeXHM, MpealecTBOBaBIINI npepbiBanuio. [Ipu pabore B pexxume pas3ienbHBIX yKazaTeneu
CTeKa TMocje BbIMOJHEHUsT kKoMaHabl RDS Oyner BwimoiHeH mnepesamyck KoHBeiuepa. [lo
BbITIONTHEHUsT KoMaH bl RDS OyneT noctyreH ykaszarens cTeka cynepu3opa, nocie RDS — 3to
MOXET OBITh YKa3aTeb CTEKA CYNEePBU30pa WU MOJTH30BATEII.

[TockoapKy BO3MOKHO HCIIOJIb30BAaHHUE Cpa3y JABYX yKaszaTeleill CTeKa, COXpaHEHUe
KOHTEKCTa MOXKET OBITh YCKOPEHO, €CJIH CTEKH Pa3MEIAl0TCs B Pa3IMYHBIX OaHKaX MaMsITH. ITO
MO3BOJIAET 32 TaKT COXPAHUTh BOCEMb PETHUCTPOB Mpoleccopa. Eciam ucmonp3oBaHue IBYX
CTEKOB HEYI0OHO, MOXKHO HMCTIONB30BaTh (haKT pa30ueHus Kaxa0ro OaHKa BHYTPEHHEH MaMsaTu
Ha JB€ IOJIOBHHBI, OJIHA M3 KOTOPBIX — YETHBIE KBAJIPOCIOBA, BTOpas — He4YeTHbIe. B 3ToM
ciaydae peructp K27 MoxkeT XpaHUTh KOMUIO yKazaTens J27, U Mpu COXpaHEHHH KOHTEKCTa
BO3MOXHa paboTa cpasy ¢ mapoi KBaJapociaoB. DTO MO3BOJSET COXPAHATh U BOCCTAHABIUBATH
cpa3y BOCEMb PETHUCTPOB.

7.2.4 (OO0padoTKa MPOrpaMMHBIX NpepbIBaHMil (MCKIIOYEHHIT)

Hcknrouenuss —  NpOrpaMMHBIE  NPEPBIBAHMS,  BBI3BIBAEMBIE  HCIIOJHSEMBIM
IporpaMMHBIM KojioM. [Ipu 3TOoM MoryT ObITh crieruanbHbie komanasl (TRAP, EMUTRAP)
WIM CUTYalluu KOTOPbIE BOZHUKAIOT TP BBINOJHEHUHU KoMaH[. Cpeay Takux CUTyaluid MOTYT
ObITh AaHOMAJIMU TPU BBIYMCIECHUU C IUJIaBaIOLIEH 3amsTod, AOCTYN K JUIMHHBIM CJIOBaM IO
HEBBIPOBHEHHOMY ajipecy U Jpyrue. O06paboTka MporpaMMHOrO MPEphIBaHUS OTIMYACTCS OT
anmnapaTHoro:

— out GIE He umeer 3HaueHus npu oOpaboTke HCKItOYeHHH. JlJIi mporpaMMHBIX
MPEePBIBAHUIN UCTIONB3YyETCs CIeNUaNbHbIN OUT rao6ansHoro paszpemenus SWIE;

— YacTb NMPOTPaMMHBIX IPEpPhIBAHUI UMEEeT UHIUBUIyalIbHbIE OUTHI pa3petieHus. ITo
KAacaeTCsl UCKIIFOYEHUM, KOTOPbIE BO3HUKAKOT B BBIYUCIUTEIBHBIX Moayinsax X u Y. Jlpyrue
WCKJTIOUEHUS] HE UMEIOT CIEIUAIbHBIX OUT JJIs pa3pelieHus, KpoMe riao00aibHoro;

— NPOTPaMMHOE MPEPHIBAHME MPOUCXOAUT Cpa3y 3a BBIIOJIHEHUEM KOMAaH/bI
WHULIMMPOBABIIEH 3TO COOBITUE;

— JUIS XpaHEHHWs ajJpeca BO3Bpara HCIoONb3yeTcs cneuuanbHblii peructp RETS,
a e RETI,

— B KayecTBE aJpeca-BEeKTOpa MpoLeaypbl 0OpaOOTKM HCKIIOYEHUH HCHOIb3yeTCs
conepxumoe perucrtpa [IVSW;

— BO3HMKHOBEHHME WCKIIIOYEHHS MPUBOJUT K YCTAaHOBKE CIIELUAJIbHOrO OuTa
EXE SWI. bur Bunen B 21-m paszpsae peructpa SQSTAT. but moxker ObITh yCTaHOBJIEH
TOJIBKO MPH BO3HUKHOBEHUH MCKIIOYUTEIHHON CUTyanuu. BUT MoXkeT ObITh COpOIIEH TOJIBKO
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IIpH BBIXOZE U3 00paboTKH HcKimoueHus b0 komanaor RDS. Hukakux npyrux MexaHu3mMoB
YCTaHOBKH WM cOpoca JaHHOTO OUTa HET;

— ycranoBka Oumta EXE SWI mnpuBoaut K mepexoay B peXHUM CYIEepBH30pa
(ecu paHee ObUT pEXHUM IOJIb30BaTENsA). Takke 3TO MPUBOAMT K 3aIPEIICHHUI0 BCEX
IPOrpaMMHBIX U alfapaTHBIX MPEpPbIBAHUI;

— eciu npu 00paboTKe UCKITIOUUTENHFHON CUTYallud BOSHUKIIO HOBOE HUCKIIIOYEHHE, TO
OHO He Oynet o6paboTaHo.

[TocnenoBaTenbHOCTh JIEUCTBUM MIPOLIECCOPA, BBHINOJIHSAEMAs IPU BO3ZHUKHOBEHHU
HCKJIIOUYHUTEIBHON CUTYALNU:

— Bnosie SQSTAT[11:8] npouieccop coxpaHsieT KO UCKIIOUUTENbHON cuTyanuu. Eciu
cutyarusi Obuia Bbi3BaHa koMaHnod TRAP, 1o B mone SQSTAT[7:3] AomoaHUTEIBHO
COXpaHsETCs mapaMeTp JaHHOW KomaHbl. Bce 3To mo3BossieT naAeHTUDUIIMPOBATH UICTOUHHUK
HCKIIFOUEHUS;

— cOpacsIBaeTCsl BeCh KOHBEMEp Mpoleccopa U HAYMHAETCSl YTEHUE KOMaH I 110 aJipecy
u3 peructpa [IVSW;

— B peructpe RETS coxpansiercst anpec Bo3Bpara, a MMEHHO aJpec NEPBOM KOMAaHbI
JIMHUM CJIEAYEMOM 3a JIMHUEW KOMaH]T BbI3BABIICH UCKIIOUCHUE.

— ycranaBnuBaetrcs BHyTpeHHui duar EXE SWI, mepeBoas mporeccop B pexum
CyHepBH30pa U 3ampenias BCe almnapaTHbIe U TPOTPAMMHBIE IPEPHIBAHUS,

— Jajee  TPOIECCOpP  BBINOJNHSIET BCE  KOMAHIbI  MpoLeaypbl  00paboTKu
WCKJIIOUUTEIBHON CUTYAIIUY;

— TIepe]l BBIXOJIOM U3 IIPEephIBaHUS MporpamMma Konupyer cogepxkumoe peructpa RETS
B peructp RETI ¢ momompro komanasl RETI = RETS;;. Peructp RETIB B nanHom ciydae He
JIOJKEH MCIOJIb30BaThCS;

— BBIXOJ] U3 00pabOTUYMKA OCYIIECTBIIACTCS ¢ TOMOIBI0 KoMaH bl RTT.

[TockonpKy npu BO3BpaTe U3 MPOrpaMMHOTO0 ITpepbIBaHus uenoiabs3yercs peructp RETI,
TO IOCJIE0BATEIBHOCTD BBIX0/1a MOKET OBITh TAKOM:

[J31+temporary address] = RETI;;
RETI = RETS;;
RTI (NP); RETI = [j31+temporary address];;

Takum 00pa3oM, BHUIHO, YTO TPU BO3HUKHOBEHHH TPOTPAMMHOTO IPEpPHIBAHUS
CO3/IAI0TCS OYEHb CTPOTHE OTPAaHWYCHHS B TIOBEJCHUM Ipolieccopa. Takke, KaKk M TpH
anmapatHoM. OJIHaKO, BO3HUKHOBEHHE alNapaTHOTO MPEphIBaHUS HE 3ampeniaet o0padoTKy
MPOrPaMMHOTO TPEPHIBAHMSI, €CIIM OHO BO3HUKHET IMPHU BBHITIOJHEHWW KOMaH]| anmnapaTHOro
obpaborunka. [Ipu 00paboTKe MPOrpaMMHOTO MPEPHIBAHUS MOXKHO Pa3pelINTh amnmapaTHbIC
npepbiBanus. J{s 3Toro HeoOX0MMO BBITIOTHATE KoMaHy RDS, uro npuBenet k copocy 6uta
EXE_SWI. Annapartnsie npepbiBaHus CTaHyT ynpasisaTees outom GIE, a mporpammasie SWIE.
[Tpou3oiiner BO3BPAT K MPEIBIIYIIEMY PEKUMY PAOOTHI.
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[Tpu wucnonb3zoBanun komaHabl RDS HeoOxonuMo 3apaHee NPUHATH MEPBI, YTOOBI
MOCIIEAYIOIIUE COOBITUSL HE TMOBIUSIM HAa KOPPEKTHOE HCIOJHEHHWE MNPOrpaMMHOrO
obOpaboTunKa.

[IporpaMMHOE pephIBAHUE MOKET OBITH BIOKEHHBIM B allllapaTHOE. DTOT (PAKT MOKHO
orcneauts, eciu 006a 6utel EXE ISR u EXE SWI paBusbl 1. B nono6Ho# cutyari KoMaHbI
RTI wnm RDS oxa3wiBatot BiausHue Tonbko Ha 0uT EXE SWI, n ux ucrnogHeHue o3Hayaer
Mepexo/l Ha YpPOBEHb anmnapaTHOro oopadoTuuKa.

7.2.5 Oo0pab6oTka npepbIiBaHuii IMYJasiTOpa

[TpepbiBaHus SMYIATOPA — ATO COOBITHSI, KOTOPBIE MPUBOAST K EPEXOAY IpOLECCopa B
PEXHMM JMYJSALUM, KOIZa BCE €ro JCHCTBUS YIPABIAIOTCS IOCPEICTBOM KOMAaHI 4epes
untepdeiic JTAG. IlonoOHoe npepbIBaHNE MOXKET OBITH BHI3BAHO:

— xomagnoit EMUTRAP;

— cpabaTbIBaHHEM TOYKU HAOJIOCHHUS;

— anmnapartsbiM 3anpocoM u3 JTAG unrepdeiica.

OO6paboTka 1aHHOTO THUIA MPEPHIBAHUI UMEET CIIEIYIONIIEe 0COOCHHOCTH:

— cneuuanbHbll  OuT TioOanbHOoro pazpemenus DBGEN. butst GIE u SWIE
HE BIIUSIOT;

— TpepbiBaHUs OT Touek HaOmoneHus U u3 JTAG uMMEIT AONMOJHUTEIbHBIE OUTHI
paspelieHus;

— IIpepbIBaHUE IMPOUCXOAMUT CpPa3y 3a KOMAHIOW, KOTOpas IOKUHYJA IOCIIECIHION0
cTaauio KoHseriepa W B MOMEHT BO3ZHUKHOBEHHSI 3aI1pOCa;

— ]ISl XpaHEHHMs aJipeca BO3BpaTa UCIOob3yeTcs crnenunanbabiid peructp DBGE;

— B KauecTBE a/ipeca-BeKTOpa Mpoleaypbl 00pabOTKH UCTIONb3YyeTCs (PUKCUPOBAHHBIN
aapec 0x001F_03A4;

— BO3HMKHOBEHHE MCKIIIOUEHUS MPUBOAMUT K yCTaHOBKe cneruanbHoro oura EMUL.
bur Bunen B 22-m paspsane peructpa SQSTAT. bur Moxer ObITh YCTAaHOBIEH TOJBKO MPHU
BO3HUKHOBEHHMH JIaHHOM MCKITIOUUTENBbHON CUTyaluu. buT MoxkeT ObITh COpOIIEH TOIBKO IpU
BBIX0JI€ U3 00paboTKu uckiIroueHus: komanaoi RTI. MHBIX MeXxaHU3MOB yCTaHOBKH UK cOpoca
JTAHHOTO OUTa HE CYIIECTBYET;

— ycranoBka 6uta EMUL npuBoguT K mepexoay B PeXUM SMyNATOpa. Takxke 3To
IIPUBOJUT K 3aIPEILEHUIO BCEX ITPOrPAaMMHBIX U alllIapaTHBIX IIPEPBIBAHUM.

[locnenoBaTebHOCTh EUCTBUM IMPOLIECCOPA BBINOJHAEMBIX IPU BO3HUKHOBEHHUH
MIpephIBaHUS IMYJISITOpPA Ceyroulas:

— B none SQSTAT([15:12] nponeccop COXpaHseT KOJ HCKIIOUUTEIBHOW CHUTYalUH.
3T0 MO3BOJSET UACHTUPHUIIMPOBATH UCTOYHUK UCKITIOUCHUS;

— cOpacbIBaeTCs BeCh KOHBEHEp MpoLeccopa U HAYMHAETCS YTEHUE KOMaH/I 110 a/Ipecy
0x001F_03AA4. Tlpu sToM M3MEHEHHs aapeca He MPOUCXOAUT. [[aHHBIH aapec COOTBETCTBYET
peructpy komanja unrepgeiica JTAG, T.e. mporeccop Bce BpeMsl UCHOJHSET T€ KOMAaH/IbI,
KoTopbie emy BeicTaBisieT JTAG untepoeiic;

— B peructpe DBGE coxpansieTcs anpec Bo3Bpara;
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— ycraHaBinuBaercs BHyTpeHHuil ¢uar EMUL, nepeBoas mnpoueccop B peXHUM
AMYJIATOPA U 3allpeliasi BCE almapaTHble U MPOrpaMMHbIE TPEPHIBAHUS;

— JjaJiee IPOLECCOp BBINOJHAET BCe KOMaHIbI, KOoTopble npenocrasiser emy JTAG
uHTepdeiic;

— Iepel  BBIXOAOM W3 IporpaMMa  KONUPYET  COIEPKUMOE
peructpa DBGE B peructp RETI ¢ momomibio komanasl RETI = DBGE;;. Peructp RETIB B

JaHHOM CJIy4ac HC OTOJIZKCH UCIIOJIb30BATLCA,

MpephIBaHUS

— BBIXOJ U3 00pabOTUHKa OCYIIECTBIACTCS ¢ MOMOITBI0 KoMaH sl RTI.

Tak kak pu BO3BpaTe U3 IPOrPaMMHOTO IpepbiBaHus ucnoiabdyercs peructp RETI, To
MOCJIEI0BATENIbHOCTD BBIX0/1a MOYKET OBITh TaKOM:

[j31+temporary address] = RETI;;

RETI = DBGE;;

RTI (NP); RETI = [j31+temporary address];;

HpeprBaHI/Ie OMYJIATOpa HAKIIAAbIBACT CCPHE3HBIC OIrPaHUYCHNA Ha IICPCUCHb KOMAH/T,
KOTOpbI€ JOJDKHBI MocTaBisiAThest uHTepdeiicom JTAG. Hampumep, 3ampemieHsl Jt00bie
KOMaH/Ibl Tiepexona u T.a. Ilpu mepexoqe B pekuM 3MYIATOpa OJIOKHPYIOTCS HEKOTOPHIS
anmapaTHele pecypcesl. Harmpumep, TaiiMepsl OCTaHABIMBAKOTCSA U HE MEHSAIOT CBOE 3HAYEHUS J10
MOMCHTA BbIXOAa U3 PCKUMaA SMYIIALIUU.

7.2.6 HcTOYHUKH NpepbIBaHUM NMpoueccopa

Tab6nuna 18 — Tabnuua BekTopa npeprIBaHUMN

[Tpuoputer [IpepsiBanue Onucanue CpaOaTbIBaHUe
63-58 Pe3epBHble Pe3epBHbIe
o7 HWERR AnrmnapartHas omuoka ITo ypoBHIO
56-54 PezepBHbIe PesepBuble
53 TIMER1H Bricokwuii npuoputeT Taiimepa 1 ITo ¢pponTy
52 TIMEROH Bricokuii npuoputeT TaiiMepa 0 ITo ¢pponTy
o1 PesepBHble PesepBHbIe
50 nBUSLOCK brokupoBka mImHbBI ITo ¢dponTy
49 PesepBHbIe PesepBHble
48 VIRPT BekTopHoe npepsiBaHne ITo ¢pponTy
4745 PesepBHble Pe3epBHbIe
44 nIRQ3 Breox NIRQ3 ITo dpoHTY WK MO YPOBHIO
43 nIRQ2 BeBog nIRQ2 [To ¢ppoHTY WK 1O YPOBHIO
42 niIRQ1 Breox nIRQ1 ITo dpoHTY MK IO YPOBHIO
41 nIRQO Beisog nIRQO ITo ¢ppoHTY MK IO YPOBHIO
40-39 PesepBHble Pe3epBHbIe
38 DMA13 DMA kanai 13 ITo ¢pponTy
37 DMA12 DMA kanan 12 ITo ¢pponTy
36-33 PesepBHbIC PesepBHBIC
32 DMA11 DMA xanan 11 Io ¢pponTy
31 DMA10 DMA xkanan 10 ITo ¢pponTy
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IIpuopurer IIpepsiBanue Onucanue CpaOaTbiBaHue
30 DMAO9 DMA xanan 9 ITo ¢pponTy
29 DMAS DMA xanan 8 ITo ¢pponTy

28-26 PesepBHbIe PeszepBHBIC
25 DMA7 DMA kanan 7 ITo ¢pponTy
24 DMAG DMA xanan 6 ITo ¢pponTy
23 DMAS5 DMA xkanan 5 ITo ¢pponTy
22 DMAA4 DMA kanain 4 ITo ¢ppouTy
21-18 PesepBHbIe PeszepBHBIC
17 DMA3 DMA kanai 3 ITo ¢pponTy
16 DMAZ2 DMA kanain 2 ITo dponTy
15 DMA1l DMA kanan 1 ITo dponTy
14 DMAO DMA kanain 0 [To ¢ponTty
13-10 PezepBHbIC Pe3epBHBIC
9 LINKS 3anpoc nopra cBsi3u 3 [To ypoBHIO
8 LINK2 3anpoc rnopra cBsizu 2 ITo ypoBHIO
7 LINK1 3anpoc nopra cBs3u 1 ITo ypoBHIO
6 LINKO 3anpoc nopta cBsi3u 0 [To ypoBHIO
54 PeszepBHbIC Pe3epBHBIC
3 TIMERI1L Hu3zkuii npuopurer Talimepa 1 [To ¢ponTty
2 TIMEROL Huzkuit npuoputet taiimepa 0 [To ¢pponTy
1 PesepBHbIE PesepBHEbIe
(L;Z?:;;I KERNEL AZIPO ITo ¢ponTty
7.2.6.1  Ilpepwvisanus no cpabamoviéanuio maimepa

NmeeTca 4veThipe mpephiBaHHMS OT TAMMEpPOB: JABa I KaXKIOro TalMmepa, OJHO —
C BBICOKMM MPHOPUTETOM M OJHO — C HHU3KUM. J[Ba NPUOPUTETOB JJis OJHOrO TaiiMepa
peaIn30BaHbl JUIsl BO3MOXXHOCTH BbIOPATh MOJIb30BATENI0 YPOBEHb IPHUOPUTETA.

Peructpsi IVTIMEROHP, IVTIMERIHP,

IVTIMEROLP, u IVTIMERILP. B ciy4yae npepbiBanusi OT TaiiMepa, yCTaHaBIMBAIOTCS 00a

BEKTOpa IIpEepbIBAaHUN  TauMepa:
Owuta npuoputeToB (Bbicokui n HU3kui) B ILAT (Hanpumep, st Taiimepa 0 — 310 6Tkl 2 1 52).
COpoc mnm ycraHoBKa OuTa 3ampoca mpepbiBaHus oT Taiimepa B peructpe ILAT c
nomortbio anpecoB ILATSTx unu ILATCLX oka3biBaeT BAMsIHUE cpa3y Ha 00a OuTa Taiimepa,
T.€. HEJIb3s Pa3rPaHUUNTh 3aIIPOC HU3KOTO OT 3aIpoca BBICOKOTO IPHUOPUTETA.
[Tocne cOpoca mporeccopa mpepbIBaHUS TaWMEPOB OTKIIOYEHBI, W BEKTOPHl HE

HWHUITHAJIU3UPOBAHBIL.

7.2.6.2

CyliecTBylOT 4YeTblpe KaHalla TOpPTOB CBSI3M, KOTOpble OOBIYHO padoTaroT

Ilpepvieanusa na oocayscueanue nopma cea3u

C BeIIEJICHHBIMU MM KaHaiamu DMA. Peructpsl BekTopa 0OCTY>KMBAaHMSI TOpPTa CBSI3H:
IVLINKO, IVLINKZ, IVLINK2, u IVLINK3. Koraa gannsie nmoctymnarwTt B 0ydep nmpueMHUKa
opTa CBSI3M M COOTBETCTBYIOIIUNA emMy KaHal DMA He MHHMIMAIW3UPOBAH, MOPT CBS3U
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dbopmMupyet 3anpoc npepbeiBaHus Ha obcmyxkuBanue. [locie cOpoca nmpeprIBaHUs MIOPTOB CBSI3U
OTKJIFOUYEHBI, U BEKTOPBI HE MHUITUATH3UPOBAHBI.

7.2.6.3  Ilpepvieanus 3asepuienusn pavomol kananoe DMA

Nmeercs 14 kananos DMA. Kaxnpiit kanan DMA MoxeT reHepupoBaTh NpephIBaHUE.
Peructpsi BekTopa: IVDMAO, IVDMATL, IVDMA2, IVDMAS, IVDMA4, IVDMAS5, IVDMAG,
IVDMA7, IVDMAS, IVDMA?Y, IVDMA10, IVDMAI11, IVDMA12, u IVDMAI13. Eciiu 6ut
pa3pelleHns MpephiBaHusS B PETUCTpE yIpasiieHHs nepenadyeii DMA ycrtaHOBIeH, TO KaHAl
DMA renepupyeT mIpepbiBaHUE, KOTJa KaHal 3aBepuiaeT mnepenady oOnoka. Ilocme cOpoca
npepeiBanuss DMA BKIIFOYEHBI, U1 BEKTOPbl WHHIIMAIU3UPOBAHBI HYJISIMU JUISI 3arPy30YHBIX
Lemnen.

7.2.6.4  Ilpepvisanus om enewnux ucmounuxkos (NIRQ3-0)

Cy1iecTByeT 4eThlpe BHEITHUX MPEphIBaHMsI OOIIET0 Ha3HAUCHUSI, KOTOPhIE MOTYT OBIThH
3alporpaMMHUpPOBAaHBl KaK YyBCTBHTEIBbHBIE K YPOBHIO WiIu (poHTy. Permctper BekTopa
BHemHuX TnpepeiBanuit  (NIRQ3-0): IVIRQO, IVIRQI, IVIRQ2, u IVIRQ3. Korxma
aKTUBHUPYETCS OJMH W3 BXOJOB, 3allyCKaeTCs NpephiBaHHe (€Ciau OHU pasperieHsl). Tum
IpepbiBaHusl MO (QpOoHTY WM ypoBHIO nporpammupyercs B perucrpe INTCTL. BeiBonbl
BHemHKUX IpepbiBanmil (NIRQ3—0) mo3BorOT mpolieccopy MoTydaTh CUTHAIBI IPEPHIBAHUMA OT
BHEIIHUX YCTPOMCTB.

[Tocne copoca mpepsiBanus NIRQ MoryT OBITH BKIIOYEHBI WU BBIKIIOYEHBL. ITO
3aBHCHUT OT BBIOPAHHOTO peXHMMa CTapTa Mpoleccopa.

7.2.6.5  Bexmopnoe npepvieanue

BekTopHoe mpepbiBaHWE — MpEepbIBaHHWE OOIIETO HA3HAYEHUsS JJIs HCIIOJb30BaHUS
IpyruM MactepoM. Jlpyroe Beayliee YCTPOMCTBO WM MPOLECCOpP MOTYT 3alUChIBATh aJpec B
3TOT PETUCTp. 3alUCh BBI3BIBAET YCTAHOBKY 3aIllpoca MpEphIBaHUA, a 3alIMCAHHOE 3HAUYECHHUE B
peructpe — aapec 06paboTku npepoiBanus. Peructp Bextopa npepriBanus — VIRPT.

[Tocne cOpoca BEeKTOpHOE MpephIBaHUE pa3pelieHo, HO BEKTOpP He MHUIIMATM3UPOBAH.

7.2.6.6  Ilpepvieanue om 3axeama wiunwl

[IpepbiBaHue 3axBaTa HIMHBI MIPOUCXOJUT, KOTJla YCTAHOBJIEH OWT 3axBaTa IIMHBI B
peructpe NBUSLOCK u mporeccop cTaHOBHTCS MacTepoM LIMHBI. PerucTp BekTopa 3axBarta
muHbl — [VBUSLK. JlaHHOe mnpepbhIBaHHE HCIIOIb3YETCA JUIsl HAIlOMMHAHUS O TOM, YTO
IIPOLIECCOP 3aXBaTWJI BHEIIHIOK MIMHY. IIporeccop MOXKET UCIIOIB30BaTh JAHHOE NPEPBIBAHUE
JUISL COKpAILIEHWs BO3MOXXHOTO BPEMEHHM IIPOCTOSI NPHU JOCTYNE K BHEIIHEH IIaMATH B
MYJIBTUIPOLIECCOPHOU CUCTEME.

[Tocne cOpoca mpepbiBaHHE 3axBaTa IIMHBI BBIKIIOYEHO, U BEKTOp HE
VHHALMAIA3UPOBAH.

7.2.6.7  Ilpepvieanue om annapammoii ouiuoKu

HpeprBaHI/Ie annapaTHoﬁ OIINOKU YKa3bIBACT HA OAHY U3 BO3MOXKHBIX OIMOOK:
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— ommbka B DMA. Ilpu nHHIIManu3anuu HEKOTOPOro KaHaia 0OHapyKeHa OTMO0YHAas
CUTYyaIus;

— ommubka B AutoDMA kananax. Yka3pIBaeT Ha TO, UTO IIPU BBIKIIFOYEHHOM KaHalle B
Hero ObUIa mpou3BeeHa 3anuch JaHHbIX. but 17 B SYSTAT aktuBeH, eciiv MpoU30IILIO JaHHOE
COOBITHE;

— I[IUPOKOBENIaTeIbHOE YTeHUE U3 BHelHel namsaTu. but 16 B SYSTAT akTuBeH, eciu
POU30IIIa JaHHAs OUTNOKa;

— noctyn K oTkitoueHHOH SDRAM. but 18 B SYSTAT aktuBeH, eciii mpoOU30ILIO0
JTaHHOE COOBITHE;

— mynbTUIIponieccopHoe aBrouTeHue. butr 19 B SYSTAT aktuBeH, €ciau Mpou30ILII0
JTaHHOE COOBITHE;

— ommubka noprta cBs3u. B ognom u3 peructpoB LSTATx B monsax RER wmm TER
aKTHBHA OIIHOKA.

Peructp BekTOpa npepsiBanuii anmnapaTHbix omnook — [VHW.
[Tocne cOpoca mnpepblBaHuME OT ammapaTHOW OIIMOKM BBIKIIOUYEHO, M BEKTOp HE
MHULMATU3UPOBAH.

7.2.6.8  Ilpozpammmuvle uckioueHus

[IporpaMMHbBIE UCKIIIOUEHHUSI — MPEPHIBAaHUS, MOSBISIOMIMECS BO BPEMs BBITIOJHEHUS
nmporpaMMmHoOro koja. Ecnu npoucxomut uckimrouenne u 6ut SWIE paBeH Hymo — HCKIIOYSHHE
Tepserca. Bextop nmnpepsiBaHuii nporpamMmHbix uckmroueHurd [VSW.  IIporpammubie
WCKJIFOUCHUS BKJTIOYAIOT B C€0sI CJICTYIONINE CUTYaIIUHN

— omubka padoTsl ¢ raBatomieit Toukoit, eciiu 6utT IVEN B peructpe XSTAT/YSTAT
YCTaHOBJIEH;

— ucye3HnoBeHue pesynbrara, eciiv 6ut UEN B peructpe XSTAT/YSTAT ycranosnen;

— mnepenonHeHue pesyabprara, eciiu 0ut OEN B peructpe XSTAT/YSTAT ycraHoBmeH;

— komannga TRAP;

— COBIIQJICHHE TOUYKH HAOJIOJIEHUS, KOTJa Ha 3TO COOBITHE 3alpOTPaMMHUPOBAHO KaK
HCKIIIOYECHHUE;

— HEeOoIlpeAeeHHbIe KOMaH/bl (B HEKOTOPBIX ClydasiX);

— HeIomycTUMas KOMOMHAIMs KOMaH I (B HEKOTOPBIX CIydasixX);

— BHEIIHUI JOCTYyl K HEJONYCTUMOMY MPOCTPAHCTBY (IIMPOKOBEIIATEIBHOE
MYJIBTHIIPOIIECCOPHOE YTCHHUE TPH BHIMOJTHEHUN KOMaHIbI 3aTPY3KH);

— JOCTYyH K JJIMHHBIM JaHHbIM (64-OutoBoe wnu 128-OuTOBOE cClOBa) MpHU
HEBBIPOBHEHHOM aJipece Ha rpaHHIIe CI0Ba,

— HapylleHWe 3aluThl — JOCTYIl K PErucTpy CymepBU30pa B IOJIb30BATEIHLCKOM
pexume;

— JIB€ KOMaHbl B OJJHON CTPOKE C OJJHUM HA3HAUYEHUEM,;

— OoJbIIe TPeX Pe3yJbTATOB B OJHOW CTPOKE BBIYMCIUTEIHPHON KOMAH B (HapuMep,
CJIOKEHHE U BHIYMUTAHHUE, YMHOXKEHUE, CIIBUT);

— JBe 32-OUTHBIX HEMOCPEICTBEHHBIX KOMaH/Ibl B OJTHOM CTPOKE.
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[Tocne cOpoca mporpaMMHBIE HCKIIOUEHHS  BBIKJIIIOYEHBI, W  BEKTOp HE
VHHALMAIA3UPOBAH.

7.3 IlamMATh U perucTpsbl

B maHHOM paszene npuBENEHO ONMCAaHNE KAPThI MAMATH U PErucTpoB. i1 nosrydeHus
nH(popMaMM 00 HCIOJIb30BAHUU PETUCTPOB JUISI BBIUMCICHUN M MaMITH Ui 3arpy3Kd U
XpaHeHus, He0OX0IMMO 00paIaThCs K PYKOBOJICTBY MO MPOrpaMMUPOBAaHUIO Tiporieccopa. Jis
UHpOpPMAllU¥ 1O HCIOJB30BAaHUIO PErHCTPOB Uil KOH(GUI'YPUPOBAHUS HPOLECCOPHOMN
nepudepun, HEOOXOAUMO CMOTPETh COOTBETCTBYIOUIME pPA3Zelibl OMHCAHMS NEpUPEPUITHBIX
MOJTYJIEH.

[Tporieccop nMeeT 1mecTh BHYTPEHHUX OJIOKOB NMaMATH KakK [MOKa3aHO Ha KapTe MaMsATH
(pucynok 12). Kaxnaplii OMOK TaMsaTH CcOCTOMT W3 4 MOWT mNpOCTpaHCTBa MAMSITH H
ckoHpurypupoBan kak 128 K cnoBa, kaxkmoe mmupunoit 32 6uta. CyliecTByeT 4YeThIpe
OTIENbHBIX 128-OUTHBIX BHYTPEHHUX IIMHBI, KaX/aas U3 KOTOPBIX MOKET I0JIy4aTh JTOCTYI K
omokaM namstu. I[Iponeccop BBoga-BeiBoja (DMA) nMeer cBOI0 COOCTBEHHYIO BHYTPEHHIOIO
LIMHY, TaK YTO OH HE COPEBHYETCS C SIAPOM 3a HCIIOJIb30BAaHUE BHYTPEHHEH IIMHBL. Takum
0o0pa3oMm, 3a OJJUH LUKJI MOXET MPOUCXOIUTh 10 YeThipeX 128-OMTHBIX mepeaayd BHYTPH sAapa:
JIBE€ TIepelauM JaHHBIX, OJIHA KOMaHJa U OJHa repeaada uHTepdeiica BBOa-BbIBOAA.

SAnpo npoueccopa umeet Tpu muHbI (I-muHa, J-munHa, u K-mmuHa), kaxxaas u3 KOTOpbIX
COEJIMHEHAa CO BCEMU OJOKaMU BHYTPEHHEHW MaMaTH. JTU IIUHBI UMEIOT MHUpUHY 128 6uT s
nepeiayy 0 YE€ThIPEX KOMaH/I UM YETBIPEX CJIOB IaHHBIX B IIPE/Eax OJHOT0 IUKIA. BHemnHue
10 OTHOLIEHHUIO K spy ycrpoiictBa (DMA, xoct-miponieccop, Apyrue mpoueccopsl Kiactepa)
UCIOJIB3YIOT S-IIMHY AJIA AOCTYyNa K NaMATH. B KaXxa0M [uKJIe BO3MOKEH TOJIBKO OJUH JIOCTYII
K KaXJOMYy OJIOKY MamsTH, T.€. €CJIM B TEUEHHE OJHOI0 TaKTa Mbl HMEEM 4YeThIpe 3arpoca K
Pa3TUYHBIM MOJYJISIM MaMSITH, TO BCE 3aIIPOChI OyaAyT 00CITyX eHbI 0€3 MOTEPU CKOPOCTH.

BonbIIMHCTBO pEerucTpoB mporeccopa MOryT ObITh  KJIacCU(UIUPOBAHBI  Kak
yHHuBepcanbHble peructpsl (Ureg). iMeroTcst komaHabl JUIsl NEPECBUIKM JAHHBIX MEXKIY BYMs
mo6eiMu Ureg, Mexay Ureg U maMsaTbiO WM JJIE HENOCPEJACTBEHHOM 3arpy3kud KOHCTaHThI
B Ureg.

[Ipouieccop wumeer 32-OUTHBIE aApPECHbIC IIUHBI, OOECIEYUBAIONINE aAJPECHOE
MPOCTPAHCTBO JI0 YETHIPEX T'MracjioB. Takoe aapecHOe MPOCTPaHCTBO oOIlee IS KiacTepa
IIPOLIECCOPOB, pa3JEsIONUX OJIHY KiacTepHyro HmMHY. [Iporeccop noanepXxuBaeT CIOBHYIO
aapecanyio mamsaTu. [Ipu smom 603moxcHa baumosas aopecayusi, HO OHA NOOOEPHCUBAETCSL
MONbKO 01 eHympeHHel namsamu. JIaHHas riaBa omnpezenseT KapTy HaMsTH U KaxJA0ro
IpoLeccopa B CUCTEME M MOKA3bIBAET, I/I€ B MPOCTPAHCTBE MaMATH OIPEAEIAETCS KaxKIbli
3JIeMEHT. 30HbI MPOCTPAHCTBA MAMSITU COCTABIICHBI U3 CIETYIOIINX 00JacTeil:

— TPOCTPAHCTBO BHEIIHEH MaMATH — 00JIACTh Ui CTAaHJAPTHOM aJpecariii BHEIIHEH
mamsTH, Bkitodas SDRAM, 6ank 0 (MS0), 6ank 1 (MS1);

— IPOCTPAHCTBO ajipecoB xocTa — XxocT (hMSH);

— BHEIIHEE MYJIbTUIIPOLECCOPHOE NMPOCTPAHCTBO — BHYTPEHHSSI MaMATh BCEX APYTUX
IPOLIECCOPOB B 00bEIMHEHHON MYJIbTUIIPOLECCOPHOM CHCTEME;

— IPOCTPAHCTBO BHYTPEHHEH MNaMATH — o0JacTh Il CTaHJAPTHOW BHYTPEHHEU
azpecanuu.
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OO0mras kapTa maMsITH MoKa3aHa Ha pucyHKke 12.

Jlnst ObicTpoaeiicTBHs Mpoleccopa OOJbIIOE 3HAUEHUE UMEET KOH(pUrypanus 0aHKOB
BHyTpeHHel mnamsaTu. lllecTh OGaHKOB BHYTpEHHEH MNaMATH O00ECHEYMBAIOT BO3MOXHOCTh
OJIHOBPEMEHHOI0 MAapaJUIeIbHOTO JOCTYIAa K HUM B TEYEHHUE OJJHOI'O TaKTa sijipa. Takoe ypoBEHb
OBICTPOAEHCTBUS MOYKHO JIOCTHYb TOJIBKO €CIIM Mpoleccop OyAeT, Hampumep, IPOU3BOIUTH
yTeHue KoMaHj 13 6anka 0, yTeHue AaHHBIX 1o muHe J u3 6aHka 1, uteHue qaHHbIX 1o muHe K
u3 OaHKa 2, YTeHHE-3alKCh M0 MIUHE S BHEIIHUM MacTepoM OaHka 3, OTIIOKEHHAs 3alKcCh 10
myHe J B 0aHk 4 1 oTiokeHHast 3anuch 1o muHe K B 6aHk 5.

OGuwee
MPOCTPaNCTBO OXFFFFFFFF
HOST (MSH)
/ 0x80000000
3APE3EPBMPOBAHO 0x74000000
X
( MSSD BANK 3 (MSSD3)
BHyTpeHHee = 0x70000000
NpPOCTPaHCTBO % | 3APE3EPBMPOBAHO 064000000
OXO03FFFFFF :| MSSD BANK 2 (MSSD2)
kS 0x60000000
~N 3 | 3APE3EPB/IPOBAHO
~N [} ——— 0x54000000
H MSSD BANK 1 (MSSD1)
j ol 0x50000000
3APE3EPBMPOBAHO | E | SAPESEPBVIPOBAHO 0x44000000
§ MSSD BANK 0 (MSSDO0)
| '6| 0x40000000
o JRE—
| E"-l BANK 1 (MS1)
0x001FO3FF | 0x3800000
Peructpbl nepudepun | JE
3APE3EPBMPOBAHO 0x00170000 N BANKCO (MSO)
0x001EO03FF | E > 0x30000000 «\
BHyTpeHHne perncTpbl | z PROCESSOR ID 7 \
0x001E0000 c ( 0x2C000000
3APE3EPBMPOBAHO B PROCESSOR ID 6
OX0015FFFF | s 0x28000000 |
Bnok BHyTpeHHel namatn 5 0x00140000 | 8—' PROCESSOR ID 5 0x24000000
X Q X
3APE3EPBMPOBAHO a°:>r| PROCESSOR ID 4 |
- - ’ 0x0011FFFF | g PROCESSOR D 3 0x20000000 | Kakablit SBASieTCA Konueit
MOK BHYTPEHHEe namaTu
SAPE;EPPBMPOBAHO 0x00100000 | g| 0x1C000000 | BHYTPEHHEro NpocTpaHcTBa
o
0Xx000DFFFF E,l PROCESSOR ID 2 0x18000000
Bnok BHyTpeHHel namaTu 3 | § PROCESSOR ID 1 |
3APESEPBMPOBAHO 0x000c0000 | 4 1000000
o PROCESSOR ID 0
= 0Xx0009FFFF IN 0x10000000 )
Bnok BHyTpeHHel namaTu 2 | SN BROADCAST
I e o ) 0x00080000 ~ 8 0x0C000000 7
o
O0x0005FFFF N~ [
Briok BHyTpeHHeln namatn 1 ~ 3APE3EPBNPOBAHO
3APE3EPBMPOBAHO 0x00040000 >
0Xx0001FFFF O0Xx03FFFFFF
Brok BHyTpeHHel namsaT 0 BHyTpeHHAs namaTtb
0x00000000 — — — — — — 0x00000000

Pucynoxk 12 — Kapra namMsTH MUKPOCXEMBI

JIOMOMHUTENTFHO K BBIMICONMUCAHHON NapauIeIbHOCTH, BO3MOXHBI MapalijieibHbIC
orepanuu U npu padore ¢ ogHuM OaHkoM. Kaxk/biii 6aHK BHYTpEHHEH MaMsaTH pa3OuT Ha JBa
MOAYJis: B OJHOM XpaHITCS UETHbIE KBaJApOCIOBa, a B JpyroM HedeTHble. HMeetcs
BO3MOKHOCTbH BBITIOTHATH JBa JOCTYIa B OJHOM TaKT€ K OJHOMY OaHKY, €CJIM MPOUCXOUT
paboTa ¢ pa3HBIMH MO YETHOCTH KBAAPOCIOBAMH. DTO IMO3BOJISET B HEKOTOPHIX CIydasx
(coxpaHeHUe 1 BOCCTAaHOBJIEHUE KOHTEKCTa, IEPECHIIKA JAHHBIX ) 00€CTIeUnBaTh IHUPUHY IIUHBI
JTAHHBIX 110 256 pa3psioB.

AO «IIKK Munanopy TCKA.431281.016CI1 79



Cneyugpuxayua K1967BH02BG

7.3.1 TIlpocTpaHCTBO aJpPecoB X0OCTA

[IpocTpaHcTBO agpecoB XocTa — 3TO MPOCTPAHCTBO, OMNpenesieMoe IS
XOCT-TIpolieccopa MpU JOCTyle K HEMy Kak K BeaomoMmy. lIpu HMCHOIB30BaHHMU 3TOrO
MPOCTPAHCTBA, KOHBEHEPHBIN MM aCUHXPOHHBIM MPOTOKOJ HUCIOIB3YETCS B COOTBETCTBUU C
outamu ynpasieHus B peructpe SYSCON. AnpecHoe MPOCTPAHCTBO XOCTa UMEET pa3Mep JiBa
TUTaclioBa M ompejaensercs 3HaueHueM crapiiero (31-ro) Ourta aapecHod mmubl. Ecnu
our ADDR31 paBen «1», TO 95TO yKa3blBaeT Ha JOCTYNl K aJpPECHOMY MPOCTPAHCTBY
xocT-nporeccopa. Eciu ske OUT paBeH HyII0, TO 3TO MOXKET ObITh BHYTPEHHSISI TaMSITh, BHEIITHSS
MaMsATh KJIACTEPA WU MYJIbTUIIPOLECCOPHOE MPOCTPAHCTBO.

7.3.2 IlpocTpaHcTBO 0aHKA BHENIHel MaMsITH

DTO aJpecHOe MPOCTPAHCTBO MAaMITH OTHOCUTCS K BHEUIHEH MaMsITH U YCTPOMCTBaAM
BBoJa-BeiBoja (SDRAM, SRAM, mnepudepus BBOAa-BbIBOJAa U JpYrHe CTaHAApTHHIC
yCTpoOiicTBa MaMsTH). BHemHuit nuatepdeiic moaaepkuBaeT pazdueHue o01iero 6aHka BHEIIHEH
MaMsITH Ha OTACJIbHbIC OAHKU U CTaBUT UM B COOTBETCTBHE CICIIUANIbHBIC CUTHAIBI BEHIOOPKH U
Ipyrue ympasisioniye curHaibl. Mmeercs Habop OankoB mns SDRAM u goctynm K HUM
MIPOM3BOJIUTCS dYepe3 BBIBOJABI BhIOOpa BHemHed mamsatn NMSSDO, nMSSD1, nMSSD2,
1 NMSSD3; noctyn k 3TUM 6aHKaM ocyiecTBiseTcs mo npotokoiy SDRAM. [Ipyroii Habopa
0aHKOB OMpe/eieH BbIBOIaMU BbIOOpa BHentHel nmamatu MS0O u MS1, riae npoTokoin 1ocTyma
KOH(pUTYpUpyeTCs 0JIb30BaTEIEM KaK KOHBEUEPHBIN MU MTPOTOKOJ MEJICHHOTO YCTPONUCTRA,
U mapameTpbl 3Tux OankoB ompezenstoTcs peructpom SYSCON. Anpec BHENIHEH MamsTH
paszensercs Ha MoJis Kak Mmoka3aHo B Tabnuie 19.

Ta6numa 19 —IIpocTpancTBo GaHKa BHENTHEH MaMSITH

butet Nma Omnpenenenue

ADDR25-0 Address buTel KOTOpBIE OCYIIECTBIIAIOT BBIOOP JAHHBIX BHYTPH
aJIPECHOTO MPOCTPAHCTBA OTPEICICHHOTO OaHKa
ADDR30-26 MS/PRID Br160p Tuna 6aHka BHEIIHEN NaMsTH:

01100 — 6ank 0 (MS0);

01110 — 6ank 1 (MS1);

10000 — SDRAM 6ank 0 (nMSSDO0);

10001 — 3ape3epBUpOBaHO;

10100 — SDRAM 6ank 1 (nMSSD1);

10101 — 3ape3epBUpOBaHO;

11000 — SDRAM o6ank 2 (nMSSD2);

11001 — 3ape3epBHPOBAHO;

11100 — SDRAM o6ank 3 (nMSSD3);

11101 — 3ape3epBUpPOBAHO

ADDR31 Host Select Omnpenenenue THNa aapeca.

Ecim ADDR31 =0, TO azmpec MOXET HaxOIUThCA BO

BHCIIHEM, BHYTPCHHCM NN MYJIbBTUIIPOLCCCOPHOM

aJIpECHOM IIPOCTPAHCTBE
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7.3.3 MyJabTHNIPOLIECCOPHOE MPOCTPAHCTBO

MynbTUIIPOLIECCOPHOE MPOCTPAHCTBO MOKA3bIBAET, KAK KaXK/BIM Mpolieccop KiacTtepa
BUJUT BHYTPEHHIOIO MaMATh JIFOOOT0 IPYroro nmpoueccopa. ITo Mo3BOJSET OTHOMY HPOLIECCOPY
JIETKO 3alUChIBaTh M CYHUTHIBATh JAHHBIE JIPYTUX MPOIECCOPOB B MYJIBTUIIPOIIECCOPHOU
cucteme. lllupokoemarenbHoe mnpoctpaHcTBO (broadcast) mo3BossieT moiy4aTh AOCTYN IO
3alMCcH BO BCE MPOLIECCOPHI KIacTepa OJHOBpeMEeHHO. Kaxplil mpoleccop B KilacTepe UMEET
ceoit ID. KonmuectBo mporeccopoB B KiacTepe — OT JBYX JI0 BOCbMH. BHemiHue
MYJIBTUIIPOLIECCOPHBIE aJipeca pa3/ielieHbl Ha MoJIs, Kak noka3aHo B Tabmuie 20.

Tabnauma 20 — [IpocTpaHCTBO MYIBTHIIPOIIECCOPA

buter Nmsa Onpenenenue

ADDR25-0 Address butbl, KOTOpblE OCYLIECTBISIIOT BBIOOpP JAHHBIX BHYTPHU
aJIpECHOTr0 IIPOCTPAHCTBA ONPEAEICHHOr0 OaHKa

ADDR30-26 MS/PRID Bri6op 6anka BHyTpeHHEH MaMsATH MpoIeccopa KiacTepa:
00011 — mmpoxoBemaTebHas 3aIKCh;

00100 — mporeccop IDO;

00101 — mporeccop ID1;

00110 — mporeccop ID2;

00111 — npomeccop ID3;

01000 — mpomneccop ID4;

01001 — nporeccop IDS;

01010 — nporeccop ID6;

01011 — mponeccop ID7

ADDR31 Host Select Omnpenenurens tuna aapeca. Eciu ADDR31 =0, To anpec
MOXKET HaXOAWThCS BO BHEIIHEM, BHYTPEHHEM WIU

MYJIBTHIIPOLIECCOPHOM aJIPECHOM ITPOCTPAHCTBE

CoOcTBeHHOE BHYTpPEHHEE MPOCTPAHCTBO IMPOLIECCOPa, BKIKOYAs YHHUBEPCAJIbHBIC
PETUCTPBl, MOXXET OBITh JOCTYHHO dYepe3 MYJbTUIPOIECCOPHOE MPOCTPAHCTBO, BKIIOYAsS
LIIMPOKOBEUIATENIBHOE IPOCTPAHCTBO, TOJIBKO Ui onepauuid 3anucu. M3-3a ucnonHeHus
JAHHBIX OMepalui yepe3 BHEIIHIOI IIMHY, OHU JOJIKHBI MCIOJIb30BATHCA TOJIBKO B OCOOBIX
Ccllydasix, KOTJia JaHHbIe JJOJDKHBI IPOUTH Yepe3 BHEIIHUM nHTepdeiic mporeccopa.

7.3.4 BHyTpeHHee aipecHO€e MPOCTPAHCTBO

BHyTpeHHee aapecHoe MPOCTPAHCTBO COOTBETCTBYET COOCTBEHHOMY aJpECHOMY
MPOCTPAHCTBY MPOIECCOPa U YHUBEPCATBHBIM pETUCTpaM. BHyTpeHHEe MPOCTPAaHCTBO aIpECcOB
noka3aHo Ha pucyHke 12. OHO ucnonb3yercs I Nepefadn BHYTPH Ipoleccopa U AOCTYI K
TOMY HPOCTPAHCTBY MaMATH HE OTOOpakaeTcsl Ha mMHE Kiactepa. OHO HCMONB3yeTCs s
JOCTYyMa K OJI0KaM BHYTpeHHeH namaTu. M3 pucyHka BUAHO, 9TO BCE YHUBEPCAIbHBIE PETUCTPHI
IpoLIeccopa, a TaKXKe PEerucTphl nepudepun UMET aapec B oOmel kapre mamsatu. OgHAKO
JAOCTYI K PEerucTpaM IO ajpecy MaMsITH BO3MOXEH TOJBKO Yepe3 MYJbTHIPOLECCOPHOE
IpocTpaHcTBO. HeBO3MOXKHO 0OpaTHTCS K pEeTHCTpaM, MCIONb3Ysl UX BHYTPEHHHUI ajipec BHE
MYJIBTUIIPOLIECCOPHON 00JIACTH.

AO «IIKK Munanopy TCKA.431281.016CI1 81



Cneyugpuxayua K1967BH02BG

B komaHmax 3arpy3ku\XpaHEHHs aJpec He MOXET yKa3blBaTh HA PETUCTPHI Yepes3
BHYTpEHHEe IpocTpaHcTBO. DMA Takke HE MOYKET HAaIpsSIMYIO IOJIy4YaTh JOCTYII K PETUCTPY.

7.3.5 TIIpocTpaHCTBO YHHBEPCAJIbHBIX PErHCTPOB

YHUBEpCAIbHBIE PETUCTPHl B KapTe MaMATH paclpelielieHbl [0 Tpynmnam, B
COOTBETCTBUHU C UX OTHOILIEHHWEM K PazIUYHBIM MOAYISM Tporeccopa. Hanpumep, peructpsl
obmiero nasznaueHus (POH) mannbix (XR31-0, YR31-0, wiun XYR31-0) BeIUHCIUTEIBHBIX
OJIOKOB HaxOJISATCS B OJIHOM IpyMIe perucTpos, Toraa kak POH maHHBIX 1S 1IETOYMCIEHHOTO
AJIY (J30-0 mmm K30-0) — B gpyrux. Kaxkmas rpymma permcTpoB COOTBETCTBYET
OTIpeICIICHHOMY JHama30Hy aJpecoB MaMsTH, T.K. BCE PETUCTPHI B TPYIIIIE UMEIOT CBOM ajpec B
KapTe mnamsaTH. TepMUH «YHHBEPCAJIBHBIM PErucTp» YKa3blBaeT Ha HECKOJIBKO BaKHBIX
0COOEHHOCTEH:

— PETHUCTP WMEET aJIpec B KapTe MaMATH, YTO YKa3bIBa€T Ha BO3MOXHOCTH JOCTYyIa
JIPYTHUX TIPOILECCOPOB B MYJIbTUIIPOLIECCOPHON CUCTEME K JAHHOMY PETUCTPY OCPEICTBOM €0
azapeca;

— COJIEP)KMMOE PETHCTPa MOXKET OBITh 3arpyKEHO U3 MaMSTH, COXPAHUTCS B MaAMSITH
WK TiepeaBaThCsl B\M3 IPYrUX YHUBEPCAIbHBIX PETHCTPOB MPOIECCOpa;

— PpEerucTp MOXeT OBbITh JOCTYIIEH B OJWHApHBIM, JIBOMHOW U CUETBEPEHHBIH
(xBagpopeructp). [IpaBaa psi perucTpoB MOXKET OBITH TOCTYIIEH TOJIBKO KaK OJJUHAPHEIE.

MynbTUnponeccop MojaydaeT JOCTYNl K YHHBEPCAIbHBIM PETUCTpPaM JAPYroro
mpolieccopa ¢ MCIOJIb30BAHUEM aJPECOB IMaMSITH, KOTOpPbIE HAaXOAATCS B TaONHIIAX TPYIHI
pErucTpoB Kak dYacTh ajapeca. Ho mpu gocTyme K perucTpy OMNpeleleHHOro Mpoleccopa
HEOOXOIMMO JT00aBIICHHE CMEIICHUS I KaKIOro KOHKPETHOro mporeccopa (pucyHok 12).
Cnenyroumii npuMep Kojia MOKa3bIBAET MYJBTUIPOLECCOPHBIE JOCTYIbl K YHHUBEPCAIBbHBIM
perucTpam Apyroro npoieccopa. B npumepe oauH nporeccop B MyIbTHIPOLECCOPHOM CUCTEME
nepeHocuT cosepxumoe ceoero peructpa XR1 B peructp XRO npoueccopa Pl.

JO =P1_OFFSET_LOC;;

/*P1_OFFSET_LOC pasen 0x1400 0000, uto yka3biBaeT Ha mpoueccop P1*/
J1=XR0 LOC ;;

/* XRO_LOC - 0x001E 0000; BHyTpeHnHuii aapec peructpa XR0 B mporeccope*/
[JO +J1] = XR1;;

/* mepenoc peructpa XR1 Texymero npoueccopa B peructp XRO0 nporeccopa P1 */

[Tpouieccop HE MOKET BBIMOJIHUTH OMNEPAIMI0 YTEHUS COOCTBEHHBIX PErHCTPOB,
UCTIOJB3YST MYJIBTHIIPOLECCOPHBIA MocTyn. [loJ0OHBIH TN YTEHHS BBI3BIBAET TEHEPALIUIO
IPOLECCOPOM HCKITIOUUTENbHOM CUTYaIUH.

3arpy3ka, COXpaHEHHE U TEepPEeCchUIKa COAEPKUMOTO YHUBEPCAIBbHBIX PETUCTPOB
JOCTyIIHA BHYTPH IPOLIECCOpa ¢ UCIOJIb30BAHMEM UMEHU pErnucTpa B KOMaHax Ipoleccopa, a
HE 10 ajpecy B namsTu. MimeHa peructpoB cojepkarcs B Tadnuile rpymm peructpos. Komanna
3arpy3Ku perucTpa YuTaeT JaHHbIE U3 MaMsTH IIpoLeccopa U noMelnaer ux B peructp. Komanga
COXpaHEHMsI peructpa OepeT JdaHHbIE U3 PErHCTpa U MOMEIAeT UX B MaMsTh IPOLIECCOpA.
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Komanga nepechulkM KONMMPYET JAaHHBIE W3 OJHOTO perucrpa B npyrou. Mmerorca takxke
KOMaH/Ibl 3aTPY3KH KOHCTAHThI B PETUCTP, KOTJIa 3HAUEHUE OTlepania OepeTcs U3 KoJa KOMaH Ibl
U ioMmenaercs B peructp. Ciaeayronuil npuMep MoKa3bIBaeT AOCTYIIBI 3arpy3KU, COXPAHEHHUS U
nepeaadyy OJHOTO PETUCTPA.

XRO =0x76543210 ;; /* 3arpyxaeT B XR0 xonkpeTHbie 32-0uT n1aHHBIC */
XR4 =[J31 + 0x43] ;; /* 3arpyxaet B XR0 maHHbIe U3 S4CHKH MaMATH ¢ aapecom 0x43 */
[JO +J4] = YRO ;; /* coxpanser YRO B mamartsp */
XR7=SQSTAT ;; /* nepenaet cogepxkumoe SQSTAT B XR7 */
[Tpr BO3MOXHOCTH BBITIOJIHEHHS TIPOIIECCOPOM JI0 4-X KOMaH]| OJJTHOBPEMEHHO MOYKHO
BBITIOJTHUTE:

JABC KOMAHJIBI 3aIrPy3KHA pErUCTPOB U3 IMaMSITH,

JABE KOMaHIbI COXpAaHCHUA B IaMATh,

ABC KOMaH/bI ICPECHIIIKU,

— JHABC 3arpy3Ku peruCTpOB KOHCTAHTAMMH.

Bce T Tunbl KOMaHA BBIOIHSIOTCS B 1ies10uuciieHHbIX J u K Mogymsx.

Jlnst OJHOBpPEMEHHOTO JO0CTyla K JABYM WM YETHIPEM perucrpam, oOpa3yrolum
JUTMHHBIE CIIOBA M KBAJPOCIIOBA, IPEIyCMOTPEHA CIeMalbHAs TEXHUKA 00pa30BaHUs HOBOTO
uMeHu peructpa. [Ipu 3ToM, U3MEHEHUE HMEHU PEruCcTpa YKa3blBaeT Ha JUana3oH PerucTpos,
a He Ha HOBBIN peructp. Hanpumep, nms casoennoro perucrpa XR1:0 ykassiBaet peructp Rl
u RO B BeuncauTenbHOM 0510Ke X, a cueTBepeHHoe uMs peructpa J31:28 yka3piBaeT perucTpsl
J31, J30, J29, u J28 B J-IALU. O0s3aTenbHO BhIpaBHUBAHUE TPaHUI] aJpEeCcOB CIBOEHHBIX U
CUETBEPEHHBIX pPErucTpoB. L1 CIBOCHHOTO PErucTpa ero MIIAJIIMKA HOMEpP JOJDKEH OBITh
kpateH naByM (Hanmpumep, R1:0, R3:2, R27:26), a mist cueTBEpeHHOTO KpaTeH YEThIPEM
(marmpumep, R3:0, R7:4, R31:28). Caenyrommii mnpuMep KojJa IOKa3bIBa€T 3arpys3Ky,
COXpaHEHME U Ilepeiavy CABOEHHOIO M CYETBEPEHHOTO PETUCTpa.

YRS5:4 =L [J31 + Ox1{f0] ;; /* 3arpy3ka YRS5:4 u3 namsru */

XR3:0 =Q [K4 +=KS5] ;; /* 3arpy3ka XR3:0 u3 namsitu */

L [JO+1J2]=YR31:30 ;; /* coxpanenue YR31:30 B mamsartp */

Q [K31 + K28]=YR7:4 ;; /* coxpanenne YR7:4 B mamsatp */
DCS0=YRI11:8 ;; /* mepemaua YR11:8 8 DCSO (DP, DY, DX, DI) */

OOBIYHO IMKJ 3arpy3Kd WJIM COXpPAHEHHUS perucTpa B MaMsITH MPOUCXOJIUT MEXKIY
PETUCTPOM M CIIOBOM MaMSTH OJMHAKOBOTO pasmepa — 32, 64 u 128 o6ur. B sTtom ciyuae
OIepaIys Ha3bIBACTCSI «HOPMAJIbHBIN JOCTYI YTCHUS \ 3aIUCH».

st Mcronib30BaHMs MPEUMYIIECTB 00pabOTKU «OJHAa KOMAaHJda — MHOTO JIaHHBIX)
(SIMD), apxuTekTypa WIMHBI IIpoLieccOpa IOAJEPKUBAET THUIIBI JIOCTYIA, B KOTOPBIX
COJEPKUMOE OJIHOTO CJIOBa MaMATH MOXET OBbITh 3arpyKeHo B JIBa pErucTpa
(IIMPOKOBEIIATEIbHOE YTEHUE), U TUI AOCTYIA, B KOTOPOM HECKOJIBKO PEFMCTPOB MOT'YT OBIThH
3arpyKeHbBI\COXPaHEHBI C PA3IUYHBIMU JaHHBIMHU, HCIIOJB3Yys OJHO CIOBO B MAMATH (IOCTYII
00BbEIMHEHHOT'O YTEHUS WU 3aIIUCH).
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OTMeTuM, 9YTO JOCTYIN HIUPOKOBEHIATEIIBHOTO YTCHHS MPOUCXOAHUT TOJBKO MEXKITY
MaMsIThbl0O W  PETUCTpPAaMU BHYTPH MPOIECCOpa, TOrJa Kak MYJIbTUIPOIECCOpHAs
HMIMPOKOBEIIATENbHAS 3aUCh MOKET MPOUCXOAUTH OJHOBPEMEHHO IO BCEM MpOIEccopaM B
MYJIBTUIIPOLIECCOPHOM CUCTEME.

[IpocTpaHCTBO PETUCTPOB COCTOUT U3 64 PErHCTPOBBIX TPYII C KOJIUYECTBOM
PErUCTpOB B rpyIrme paBHbIM 32. ['pymiisl peructpoB onpesencHsl B quamnazone 0x3F-0 (63-0).
I'pymmer 0x1F—0 (31-0) moctymHbl A JIFOOBIX KOMaH Iepeaadd JaHHBIX (3arpyska
KOHCTaHTOM, TepechUIKa perucTpa, 3arpy3ka u coxpanenue B namatu) ['pymmsr 0x3F-0x20
JOCTYIHBI TOJILKO KOMaHIaM TIEPEChUIKH PETUCTPOB U APYTHM MacTepaM KiacTepa.

['pynmel peructpos:

— 0x00-0x09 BeruncauTEIBLHBIE MOAYIH X U Y;

— 0X0C—0x0F nenouuncaennsie J u K AJIVY;

— 0x0A,0x1B Moaysb OTIaaKH;

— 0x1A ycTpOoWCTBO yIpaBIICHHUS;

— OX1E-OX1F ycTpoicTBO 3alUThI MAMSITH;

— 0x20 — 0x23 xonTpomiep DMA,

— 0x24 xoHTpoJIIEp BHEUTHETO MTOPTa;

— 0x25 — 0x27 mopTHI CBsI3H;

— 0x38, 0x39, u 0x3 A KOHTpOJUIEp IPEPHIBAHUI;

— 0x3D monyns JTAG;

— 0x3F xananst AutoDMA.

[Tpoune rpynmsl 3ape3epBUpOBaHbl. JlaHHBIE PErUCTPhl HE MOTYT OBITh IOCTYIHBI IS
MIPUJIOKEHUM, T.K. OHU MOT'YT BBI3BaTh HENPEACKA3YEMYIO PEAKIUIO IIPOLECCOPA.

Cy1ecTByeT npsiMasi CBsA3b MEXAY aJIpECOM YHUBEPCAJIBLHOIO PETUCTPA B KapTe MaMATH
U TPYIIOW, B KOTOPOW OH HaxXOAuTCs. Ba)kHO 3HaTh HOMEp IpYyIIIbl, KOTOPOW MPHUHAIIEKUT
PErucTp, T.K. OHU MOTYT UMETh Pa3JIMYHbIE OrPAaHUYECHUS IocTyna. s onpeneneHuss Homepa
TPYIIBI PETUCTPOB CM. PUCYHOK 13.

BTl HoMeEpa rpynnbl [5 ] 4 ] 3 ] 2 l 1 ] L] |

Vv v v v

Butel agpeca pervctpa |1E] 9 ] 8 J 7 I 6 I 5 |

Pucynox 13 — Homep rpynmsl perucTpoB B 3aBUCHMOCTH OT aapeca perucrpa

Taxke BakHO OOpaTHTh BHUMaHHE Ha aJpec perucrpa B IUIaHE €ro (perucrpa)
pacIoyioKeHus: B MPOLECCope: B siipe IMpoueccopa (BHYTPEHHUE YHUBEPCAIbHBIE PETUCTPHI)
win B niepudepuitnom moayiae SOC-muHbI (prucyHOK 12), T.K. perucTpbl UMEIOT Pa3InYHbIC
orpaHuueHus Joctyna. HekoTopsle U3 perucrpoB HE MHCHOJIb3YIOT Bce 32  Owura.
Heucnonb3oBanHuble OUTHI 3ape3epBUpoBanbl. [Ipy 3amucu B perucTp ¢ pe3epBHbIMH OUTaMH,
pe3epBHBIE OWTHI JOJDKHBI OBITH 3alMCaHbl HYJIEBBIM 3HaueHUeM. llpum yTeHumm perucrpa c
pe3epBHBIMHU OUTaMM pe3epBHBIE OUTHI MOTYT UMETH JIH0O0E 3HAUEHUE.
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7.3.6 I'pynmnbl perucTpoB BHIYHCIMTEIbHBIX MOAYI€ii

@aiin  perucTpoB BBIUUCIUTEILHOTO MOJIYJS COAepKHUT 32 perucrtpa o00IIero
HazHaueHuss (POH). CymectByer 1Ba moH0O0HBIX (aiiina, MO OJAHOMY B KaXJIOM
BeIUUCIUTENbHOM Moayne (X u Y). Ognako, (pakTuuecku umest JB€ TPYIIbI Mo 32 perucTpa,
PETUCTPBI BHIYUCIUTEIBHBIX MOAYJIEeH ucnoiab3ytoT 10 Homepos rpyni (¢ 0 mo 9) mist cBoeit
aapecani. MOXHO CKa3aTh, UYTO KaXJbld PETUCTP MMEET COOCTBEHHOE MMSI M HECKOJBKO
NCeBAOHUMOB. Mcnonb3oBaHUE MOJOOHBIX ICEBIOHMMOB YI0OHO B KOMaHAAX IEPECHUIKU
PETHCTPOB, a TaKkKe B KOMaHJaX YTEHMS-3alIUCU TNpU pabore ¢ mamsThio. C MOMOIIbIO
MICEBJIOHUMA MPOUCXOJUT JOMOJHUTEIBPHOE KOJAUPOBAHHE BBIMOIHAEMONW C PETUCTPOM
oTiepaIuu.

B tabmmmax 76 — 80 yka3aHbI BUIBI TIOCTYIIOB K PETHCTPaM BBIYUCIUTEIBHOTO OJIOKA B
COOTBETCTBHUU C UX PACTPEICTICHUEM B MaMSITH.

Tabnuma 21 — I'pynma perucTpoB BEIYACITUTEIHHOTO OJT0Ka X

Vs Anpec 3HaueHue 1o s Anpec 3HaueHHUE 10
YMOJTYAaHUIO YMOJITYaHUTO
XRO Ox1E 0000 He onpeneneno XR16 Ox1E 0010 He onpeneneno
XR1 Ox1E 0001 He onpeneneno XR17 Ox1E 0011 He onpeneneno
XR2 Ox1E 0002 He onpeneneno XR18 Ox1E 0012 He onpeneneno
XR3 Ox1E 0003 He onpeneneno XR19 0x1E 0013 He ompeneneno
XR4 Ox1E 0004 He onpeneneno XR20 Ox1E 0014 He onpeneneno
XR5 Ox1E 0005 He onpeneneno XR21 Ox1E 0015 He onpeneneno
XR6 Ox1E 0006 He onpeneneno XR22 Ox1E 0016 He onpeneneno
XR7 Ox1E 0007 He onpeneneno XR23 Ox1E 0017 He onpeneneno
XR8 Ox1E 0008 He onpeneneno XR24 Ox1E 0018 He onpeneneno
XR9 Ox1E 0009 He onpeneneno XR25 Ox1E 0019 He onpeneneno
XR10 Ox1E 000A He onpeneneno XR26 Ox1E 001A He ompeneneno
XR11 Ox1E 000B He onpeneneno XR27 0x1E 001B He ompeneneno
XR12 0x1E 000C He onpeneneno XR28 Ox1E 001C He onpeneneno
XR13 0x1E 000D He onpeneneno XR29 0x1E 001D He ompeneneno
XR14 Ox1E 000E He onpeneneno XR30 Ox1E 001E He onpeneneno
XR15 Ox1E 000F He onpeneneno XR31 Ox1E 001F He ompeneneno

Tabnuna 22 —I'pynmna perucTpoB BEIYUCIUTEIHHOTO O510Ka Y

I T I S v

YRO Ox1E 0040 He onpeneneno YR16 Ox1E 0050 He onpeneneno
YR1 Ox1E 0041 He onpeneneno YR17 Ox1E 0051 He onpeneneno
YR2 Ox1E 0042 He onpeneneno YR18 Ox1E 0052 He onpeneneno
YR3 Ox1E 0043 He onpeneneno YR19 Ox1E 0053 He ompeneneno
YR4 Ox1E 0044 He onpeneneno YR20 Ox1E 0054 He onpeneneno
YR5 Ox1E 0045 He onpeneneno YR21 Ox1E 0055 He ompeneneno
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s Anpec 3HaueHue 10 s Anpec 3HaueHHue Mo
YMOJYaHUIO YMOJITYaHUTO
YR6 Ox1E 0046 He onpeneneno YR22 Ox1E 0056 He onpeneneno
YR7 Ox1E 0047 He onpeneneno YR23 Ox1E 0057 He onpeneneno
YR8 Ox1E 0048 He onpeneneno YR24 Ox1E 0058 He onpeneneno
YR9 Ox1E 0049 He onpeneneno YR25 Ox1E 0059 He onpeneneno
YR10 Ox1E 004A He onpeneneno YR26 Ox1E 005A He onpeneneno
YR11 Ox1E 004B He onpeneneno YR27 Ox1E 005B He onpeneneno
YR12 Ox1E 004C He onpeneneno YR28 Ox1E 005C He onpeneneno
YR13 Ox1E 004D He onpenencno YR29 Ox1E 005D He onpeneneno
YR14 Ox1E 004E He onpeneneno YR30 Ox1E O05E He onpeneneno
YR15 Ox1E 004F He onpeneneno YR31 Ox1E 005F He onpeneneno

Tabnuma 23 — OO0beaMHEHHAS TPYIINA PETUCTPOB BEIYUCIUTETHEHOTO MOyt XY

3HayeHue 1o 3HauyeHue no
Nmsa Anpec Nwmsa Anpec
YMOJTYaHHUIO YMOJTYaHHUIO

XYRO Ox1E 0080 He onpeneneno XYR16 Ox1E 0090 He onpeneneno
XYR1 Ox1E 0081 He onpeneneno XYR17 Ox1E 0091 He onpeneneno
XYR2 Ox1E 0082 He onpeneneno XYR18 Ox1E 0092 He onpeneneno
XYR3 Ox1E 0083 He ompeneneno XYR19 Ox1E 0093 He onpeneneno
XYR4 Ox1E 0084 He onpexneneno XYR20 Ox1E 0094 He onpeneneno
XYR5 Ox1E 0085 He omnpeneneno XYR21 Ox1E 0095 He onpeneneno
XYR6 0Ox1E 0086 He ompeneneno XYR22 Ox1E 0096 He onpeneneno
XYR7 Ox1E 0087 He onpeneneno XYR23 Ox1E 0097 He onpeneneno
XYR8 Ox1E 0088 He onpeneneno XYR24 Ox1E 0098 He onpeneneno
XYR9 Ox1E 0089 He onpeneneno XYR25 Ox1E 0099 He omnpeneneno
XYR10 Ox1E 008A He onpeneneno XYR26 Ox1E 009A He onpeneneno
XYR11 Ox1E 008B He onpeneneno XYR27 Ox1E 009B He onpeneneno
XYR12 Ox1E 008C He onpeneneno XYR28 Ox1E 009C He onpeneneno
XYR13 Ox1E 008D He onpeneneno XYR29 Ox1E 009D He onpeneneno
XYR14 Ox1E 008E He onpeneneno XYR30 Ox1E 009E He onpeneneno
XYR15 Ox1E 008F He onpeneneno XYR31 Ox1E 009F He onpeneneno

Tabnuna 24 — O0beaUHEHHAS TPYIINA PETUCTPOB BHIYUCIUTEILHOTO MOy Y X

3HaueHue 1o 3HayeHue 1o
Nms Anpec Nwms Anpec
YMOJTYaHHUIO YMOJTYaHUIO

YXRO Ox1E 00CO He onpeneneno YXR16 Ox1E 00DO He onpeneneno
YXR1 Ox1E 00C1 He onpeneneno YXR17 Ox1E 00D1 He ompeneneno
YXR2 Ox1E 00C2 He onpeneneno YXR18 Ox1E 00D2 He omnpeneneno
YXR3 0x1E 00C3 He onpeneneno YXR19 Ox1E 00D3 He ompeneneno
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YXR4 Ox1E 00C4 He onpeneneno YXR20 Ox1E 00D4 He onpeneneno
YXR5 Ox1E 00C5 He onpeneneno YXR21 Ox1E 00D5 He onpeneneno
YXR6 Ox1E 00C6 He onpeneneno YXR22 Ox1E 00D6 He ompeneneno
YXR7 Ox1E 00C7 He onpeneneno YXR23 Ox1E 00D7 He ompeneneno
YXR8 Ox1E 00C8 He onpeneneno YXR24 Ox1E 00D8 He ompeneneno
YXR9 Ox1E 00C9 He onpeneneno YXR25 Ox1E 00D9 He ompeneneno
YXR10 | Ox1E 00CA He onpeneneno YXR26 Ox1E OODA He ompeneneno
YXR11 | Ox1E 00CB He omnpeneneno YXR27 Ox1E 00DB He onpeneneno
YXR12 | Ox1E 00CC He onpeneneno YXR28 Ox1E 00DC He omnpeneneno
YXR13 | Ox1E 00CD He onpeneneno YXR29 Ox1E 00DD He omnpeneneno
YXR14 | Ox1E 00CE He onpeneneno YXR30 Ox1E 00DE He onpeneneno
YXR15 Ox1E 00CF He onpeneneno YXR31 Ox1E O0DF He omnpeneneno
Tabnuma 25 — I'pynma perucTpoB MIMPOKOBEHIATSIBHOTO JIOCTYNA BBIYUCIUTEIBHOTO
Moy XY
Vs Anpec 3HadeHue 1Mo s Anpec 3HadeHue 1o
YMOJIYaHUTO YMOJYaHUIO
XYRO Ox1E 0100 He ompeneneno XYR16 Ox1E 0110 He onpeneneno
XYR1 Ox1E 0101 He onpeneneno XYR17 Ox1E 0111 He onpeneneno
XYR2 Ox1E 0102 He onpeneneno XYR18 Ox1E 0112 He onpeneneno
XYR3 Ox1E 0103 He onpeneneno XYR19 Ox1E 0113 He onpeneneno
XYR4 Ox1E 0104 He onpeneneno XYR20 Ox1E 0114 He onpeneneno
XYR5 Ox1E 0105 He onpeneneno XYR21 Ox1E 0115 He onpeneneno
XYR6 Ox1E 0106 He onpeneneno XYR22 Ox1E 0116 He ompeneneno
XYR7 Ox1E 0107 He onpeneneno XYR23 Ox1E 0117 He onpeneneno
XYRS8 Ox1E 0108 He onpeneneno XYR24 Ox1E 0118 He onpeneneno
XYR9 Ox1E 0109 He onpeneneno XYR25 Ox1E 0119 He onpeneneno
XYR10 Ox1E 010A He onpeneneno XYR26 Ox1E 011A He onpeneneno
XYR11 Ox1E 010B He onpeneneno XYR27 Ox1E 011B He onpeneneno
XYR12 Ox1E 010C He onpeneneno XYR28 Ox1E 011C He onpeneneno
XYR13 Ox1E 010D He onpeneneno XYR29 Ox1E 011D He onpeneneno
XYR14 Ox1E 010E He onpeneneno XYR30 Ox1E 011E He onpeneneno
XYR15 Ox1E 010F He onpeneneno XYR31 Ox1E 011F He onpeneneno

OTMeTuM, 4TO JOMOJHUTEIBHO HMEIOTCS HOMEpa TIPYII, KOTOPhIE HCIHOJIb3YIOTCS
KOMaHJaMH aJlbTEPHATUBHOIO JIOCTyNa C ucnoiib3oBaHueM Oydepa DAB u KoibleBbIX

Oydepos.
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7.3.7 Peructpbl BLIYHCIUTEIHLHOI0 MOAYJIs 0€3 agpeca B NaMATH

EcTb HECKOJIBKO PETHCTPOB B BBIYMCIMTCIBHBIX MOAYJIAX, KOTOPBIE HE SBIISIOTCS
YHUBEPCAIBHBIMA U KOTOPBIE HE JOCTYIIHBI KaK YHHBEPCAJIBHBIE PETUCTPHI IMOCPEACTBOM HX
aJpecaluy B MNaMsITH. DT PETUCTPhl JOCTYIHBI TOJBKO IPHU BBITOJHEHUN CIIEHHAIbHBIX
KOMaHJ, KOTOPbIE MepeatoT JaHHble Mexay HUMU 1 POH BbIYMCINTENBHOIO MOAYJIA.

7.3.7.1  Pecucmpuvr cmamyca svtuucaumenbHoix mooyneit (XSTAT/YSTAT)

Peructper XSTAT u YSTAT — 32-OuTHble perucTpbl BBHIYHCIMTEIBHBIX MOJYJICH,
KOTOpbIE XpaHAT cocTosHHUE (iaaroB monynen. Kaxnawlii ¢iar peructpa OOHOBISETCS MpU
BBIIIOJIHEHUHM COOTBETCTBYIOIIEH KOMaH/bl. Kak M3BECTHO BBIYMCIHUTENIBHBIA MOAYJIb COCTOUT
W3 BBIUUCIUTENBHBIX 0J10K0B: ALU, ymHOXuTtenb, cauratens, CLU. Kaxapiit u3 »3Tux 0J10K0B
dhopmupyet crienuanbHbie GIaru-npusHaky pe3ysbTaTa onepanun. Peructp cocTosHuii XpaHUuT
nanHble Quarn. Onaru UMEIT pa3Hblid TUM. BOJIBIIMHCTBO (uIaroB peructpa M3MEHSET CBOE
3HAQYCHHE TPHU BHITIOJIHEHUU COOTBETCTBYIOIIMX KOMAHJ, OJHAKO €CTh CHelUalbHbIe (iaru
(sticky) xoTopble mociie UX YCTaHOBKM B l-¢ 3Hau€HHE yKe HEBO3MOXKHO cOpocuTh. COpoc
BO3MOXEH TOJIbKO KOMaHJIOM 3arpy3ku peructpa. Stiky OUThl 0o4eHb yIOOHBI, KOT/Ia HY>KHO B
KOHIIE aJITOPUTMA TIPOBEPUTH OBLIN JIN aHOMAJIbHBIE CUTYAIlUU TPU BHITIOJIHEHUH BBIYUCICHUI
Ha MPOTSHKEHUU BCEro aliroputMa. B oTiinume oT HUX apyrue (iaaru Hy>KHO MPOBEPATH (eciiu
HeoOX0/IMMO) cpa3y Mmocje BbIONHeHUus omnepanuu. [lompoOHoe omucanue OUT PETUCTPOB
X/YSTAT (3nauenue nociue copoca = 0x0000 0000) npuseaeHo B Tadbnuie 26.

Tabnuia 26 — Peructp coCTOsIHUSI BBIYUCTUTEIHLHOTO MOTYJIS

Homep Nms Hasnauenue
oura

0 AZ ALU. IIpu3Hak HyJI€BOro pe3yibTaTa Olepalnnuy
1 AN ALU. IIpu3Hak OTpULATEIBHOTO PE3YJIbTAaTa ONEePaui
2 AV | ALU. Ilpu3Hak nepenojHeHus pe3yyibraTa onepanuu
3 AC ALU. IIpu3Hak nepeHoca
4 MZ | YmHoxwuTens. [Ipu3Hak HyneBoro pe3ysibrara Onepaniu
5 MN YMHOxuTeNb. [Ipr3Hak oTpULIaTENIBHOTO pE3yNbTaTa Olepanuu
6 MV | YMmuoxutens. [Ipu3Hak nepenosHeHus pe3yibTaTra onepanuu
7 MU | Ymuoxurens. [Ipusnak ncueznosenus (underflow) pesynprara onepanuu
8 SZ Casuratens. [Ipu3Hak HyJIeBOTO pe3yibTaTa Olepalnuu
9 SN Casuratens. [Ipu3Hak OTpULATENTFHOTO Pe3yJIbTaTa Olepanun
10 BFO Cnsurarens. dar 6y10ka oreparyii ¢ miaBaroeH 3amsTon
11 BF1 Cnpurarens. @ar 6J10ka oneparuii ¢ TIaBaroIiei 3ansaTon
12 Al Oumbounas (Invalid) onepanust AJIY ¢ nnaBaroreit 3amsToi
13 Ml Ommbounas (Invalid) oneparust yMHOXKHTENS € TUIABaIOIIEN 3ansTON
14 TROV | CLU. Ilepenonnenue oneparuu trellis
15 TRSOV | CLU. Ilepenonuenue onepanun trellis. Stiky out
16 -
17 -
18 -
19 -
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Hggizp Nwms Hasznauenue

20 UEN | Pa3pemenne (ecnmu 1) reHepanuu MCKIIOYUTEIBHONH CUTYAllMH IIpU
BO3HUKHOBEeHHHM (rara ucuesnoBenus (underflow) pesynbraTa

21 OEN | Pazpemiennie (ecnum 1) TeHepallud HWCKIIOYHMTEIBHONW CUTYyallud TIpH
BO3HUKHOBeHMH (pitara nepenoiaHeHus(overflow) pesynbrara

22 IVEN | Pazpemienune (ecnu 1) reHepauMM HUCKIIOYMTEIBHOM CHUTyalluu IIpU
BO3HUKHOBEHUU (uiara omrbounoro (invalid) pe3ysibrara npu oneparusx ¢
IIJIABAOILEH 3aI9TON

23 -

Stiky GuThI

24 AUS | Underflow B AJIY ¢ muaBaromieii 3anatoi

25 AVS | Ilepenonnenue B AJIY ¢ miaBaromieit 3ansToi

26 AOS | Ilepenonnaenue B AJIY ¢ GUKCHPOBAHHOM TOYKOM

27 AlS Ommbounsliil pezynbrat B AJIY ¢ miaBaromeit 3ansiToit

28 MUS | Underflow B yMHOXHUTeJE C TUIaBAIOIIEH 3aMsaTON

29 MVS | IlepenonHneHnue B yMHOXKHTEIIE C IJIaBAIOICH 3amsTon

30 MOS | [lepenonHeHne B yMHOXKHTENE ¢ PUKCHPOBAHHON TOYKOM

31 MIS | OmmbouHbIi pe3ynbTaT B YMHOXKHTEIE C IJIABAIOIICH 3aIsTON

71.3.7.2  Pecucmpuot AJ1Y
Peructpel mnapamnensubix pe3ynabratoB (PRO u PR1) — 32-Outhblie peructpsl,

HCIIOJIb3YCMBIC AJIA CIICHUAJIBHBIX KOMaHd CYMMHPOBAaHUWA.

7.3.7.3  Pezucmpol ymHodycumensn

Peructpsi pesynbraroB ymHoxurtens (MR3—0 u MR4) nucnonb3yroTcst 4J1sl HAKOTUICHUS
MPU  BBIMIOJIHEHUH OMEpalii YMHOXXEHHUSI C HAKOIJICHWEM, T.€. BBIMOJHAIOT (YHKIIMU
AKKyMYJISITOPOB.

7.3.7.4  Pezucmpol cosuzamensn

Peructp BFOTMP — 64-6utnsiit peructp s komanasl PUTBITS, ucnonbszyemoit nist
OpTraHu3aluyU MOTOKA OUT.

7.3.7.5  Pezucmpot 610ka CLU

Monayns CLU ucnonb3yeT JOTOIHUTENbHBIN Ha00p PErUCTPOB AJISl BBIITOJHEHHUS CBOMX
komaHa. Orto peructpbl jgaHHbIX (TR31-0), peructpsr ucropuu (THR3-0) u peructp
ynpasieaus (CMCTL). Kaxaplil peructp umerot mupuny 32 Gura.

7.3.8 TI'pynnbl peructpoB HejounciaieHHoro AJIY

Kaxnoe nenouncinennoe AY umeer ABe IpyIIbl YHUBEPCAIbHBIX PETHCTPOB. IlepBas
rpynna — (aia perucTpoB oOILIero HazHadeHus, BKIroydarommii 32 ciosa. Bropas rpynmna —
pPEerucTpbl Uil yKa3aHWs [apaMeTpoB KoubLeBOM Oydepusanuu. I['pynmbl  perucrpos
nenounciieasoro AJIY nokasans! B tadiunax 27 — 30.

daiin perucTpoB KOJIbLIEBOTO Oydepa COAEPKUT CIAEAYIOIINE PETUCTPHI:
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— 3-0 - 6a3a komnbieBoro Oydepa JB3—0 u KB3-0;

— 74 — mmna konsieBoro oydepa JL3-0 u KL3-0;

— 26-8 —peseps;

— 27  —peructp ykazaTelns CTeKa peXHMa I0JIb30BaTeIsl (€CIU  BKIIIOYCHO

paspelieHre Ha ero UCIOJIb30BaHME);
— 31-28 — peseps.

Tabauna 27 —I'pynmna peructpos nenouuciaeaHoro AJIY tuma J (J-IALU)

i Anpec 3Ha4eHHe 1o Vnis Anpec 3Ha4YeHHE Mo

YMOITYaHHIO YMOITYaHHIO
JO Ox1E 0180 He onpeneneno J16 Ox1E 0190 He onpeneneno
J1 Ox1E 0181 He onpeneneno J17 Ox1E 0191 He onpeneneno
J2 Ox1E 0182 He onpeneneno J18 Ox1E 0192 He onpeneneno
J3 Ox1E 0183 He onpeneneno J19 Ox1E 0193 He onpeneneno
J4 Ox1E 0184 He onpeneneno J20 Ox1E 0194 He onpeneneno
J5 Ox1E 0185 He onpeneneno J21 Ox1E 0195 He onpeneneno
J6 Ox1E 0186 He onpexneneno J22 Ox1E 0196 He onpeneneno
J7 Ox1E 0187 He onpeneneno J23 Ox1E 0197 He onpeneneno
J8 Ox1E 0188 He onpeneneno J24 Ox1E 0198 He onpeneneno
J9 Ox1E 0189 He onpeneneno J25 Ox1E 0199 He onpeneneno
J10 Ox1E 018A He onpexneneno J26 Ox1E 019A | He onpexneneno
J11 Ox1E 018B He onpexneneno J27 Ox1E 019B He onpeneneno
J12 Ox1E 018C He onpeneneno J28 Ox1E 019C He onpeneneno
J13 Ox1E 018D He onpeneneno J29 Ox1E 019D He onpeneneno
J14 Ox1E 018E He onpeneneno J30 Ox1E 019E He onpeneneno

J15 Ox1E 018F He onpeneneno J31 Ox1E 019F 0x0000 0000

Ta6nuna 28 —I'pynmna peructpos nenouncieHHoro AJIY tumna K (K-1ALU)

s Anpec 3HaueHue 1o Minis Anpec 3HaueHue 1mo

YMOJTYaHHIO YMOJTYaHHIO
KO Ox1E 01A0 He onpeneneno K16 Ox1E 01BO He onpeneneno
K1 Ox1E 01A1 He ompenencHo K17 Ox1E 01B1 He onpeneneno
K2 Ox1E 01A2 He ompeneneno K18 Ox1E 01B2 He onpeneneno
K3 Ox1E 01A3 He ompenencHo K19 Ox1E 01B3 He onpeneneno
K4 Ox1E 01A4 He onpeneneno K20 Ox1E 01B4 He onpeneneno
K5 Ox1E 01A5 He onpeneneno K21 Ox1E 01B5 He onpeneneno
K6 Ox1E 01A6 He ompeneneno K22 Ox1E 01B6 He onpeneneno
K7 Ox1E 01A7 He ompenencHo K23 Ox1E 01B7 He onpeneneno
K8 Ox1E 01A8 He onpeneneno K24 Ox1E 01BS8 He onpeneneno
K9 Ox1E 01A9 He onpeneneno K25 Ox1E 01B9 He onpeneneno
K10 Ox1E 01AA He onpeneneno K26 Ox1E 01BA | He onpeneneno
K11 Ox1E 01AB He onpeneneno K27 Ox1E 01BB He onpeneneno
K12 Ox1EO01AC He onpeneneno K28 Ox1E 01BC He onpeneneno
K13 Ox1EO01AD He onpeneneno K29 Ox1E 01BD He onpeneneno
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s Anpec 3HaveHue 1o s Anpec 3HaveHue 1o
YMOITYaHHFO YMOJTYaHUFO
K14 Ox1E O1AE He onpeneneno K30 Ox1E 01BE | He ompeneneno
K15 Ox1E O1AF He onpeneneno K31 Ox1E 01BF 0x0000 0000
Tabnuma 29 - I'pynma peructpoB mukiIndeckoro Oydepa uenouuciennoro AJIY
tuna J (J-IALU)
Nwms Anpec 3HauyeHHUE 10 YMOIYAHUIO
JBO Ox1E 01CO He onpeneneno
JB1 Ox1E 01C1 He onpeneneno
JB2 Ox1E 01C2 He onpeneneno
JB3 Ox1E 01C3 He onpeneneno
JLO Ox1E 01C4 He onpeneneno
JL1 Ox1E 01C5 He onpeneneno
JL2 Ox1E 01C6 He onpeneneno
JL3 Ox1E 01C7 He onpeneneno
pe3epBHbBIE Ox1E 01C8- 0x1E 01DA He onpeneneno
JUSP Ox1E 01DB He onpeneneno
pe3epBHbBIC 0x1E 01DC- Ox1E 01DF He onpeneneno

Tabnuuna 30 — ['pynna peructpoB nukinndeckoro oydepa K-1ALU

Nwms Anpec 3HAaYEHUE 110 YMOIYAHUIO
KBO Ox1E O1EO He onpeneneno
KB1 Ox1E O1E1 He onpeneneno
KB2 Ox1E O1E2 He onpeneneno
KB3 Ox1E O1E3 He onpeneneno
KLO Ox1E O1E4 He onpeneneno
KL1 Ox1E O1E5 He onpeneneno
KL2 Ox1E O1E6 He onpeneneno
KL3 Ox1E O1E7 He onpeneneno
pe3epBHBIE Ox1E 01E8- Ox1E 01FA He onpeneneno
KUSP Ox1E O1FB He onpeneneno
pe3epBHBIE 0x1E 01FC- Ox1E O01FF He onpeneneno
7.3.8.1  Pezucmpuot cmamycut yenouuciennozo AJAY (J31/JSTAT u K31/KSTAT)

Peructpsl cratyca JSTAT (ansa J-IALU) u KSTAT (mns K-IALU) xpaHsT cocTOsAHUS
(baroB 1 OOHOBIISIIOTCS B PE3YJIbTAaTE BHIMOIHEHUS Pa3IMYHBIX KOMaH]I 1iefouncieHHoro AJIY.
[TIpu 3ammcu Bo3MoxkHO oOpamenue k peructpy JSTAT kax J31. Ilpu umcnonwp3zoBaHuH
B Ka4eCcTBE OnepaHaa B apu(METUYECKHX, JJOTHIECKUX M (DYHKIIMOHAIBHBIX omeparusax J31

paccmatpuBaetrcs kak Hodb. Peructpsl J31/JSTAT (K31/KSTAT) (3Hauenue cbpoca =
0x0000 0000) omucans! B Tabnuie 31.
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Tab6nuuma 31 — Peructp cocrosaus nenouuciaeHsoro AJIY

bur Wms Haznauenwue
0 Z [Tpu3HaK HYJIEBOrO pe3ysbTaTa ONCPaIiH
1 N [Tpu3HaK OTPHUIATEIHHOTO PE3y/IbTaTa ONCPAIHH
2 \Y/ [Tpu3Hak nepenosHeHUs pe3yJibTaTa Orepalnu
3 C [Tpu3Hak nepenoca
4 - Peseprubie. Beerna 0
7.3.9 TI'pynnbl perucTpoB yCTpPoOiicTBa ynpaBJeHUs

I'pynna conepxkut 32 perucrpa, OJHAKO HE BCE PETUCTPBI HCIOIB3YIOTCS. YacThb
PErucTpoB 3ape3epBUpoBaHa. Bce perucTpsl Ipymiibl BHIMOJHSIOT ClEUUANbHbIE (YHKIUU.
OcCoOEHHOCTBIO JAHHOM TPYMIbl SBISETCS TO, YTO PEruCTPbl JOCTYIHBI TOJIBKO Kak

OJHOCJIOBHBIC.

Tabnuma 32 — ['pynma perucTpoB yCTpOCTBa yIpaBICHUS

Nma Onucanue Anpec Suaserue 1o
YMOJTYaHHIO
CIMP Brraucnennsiii anpec nepexozaa Ox1E 0340 He onpeneneno
- - Ox1E 0341 -
RETI BosBpar u3 npepsiBaHus Ox1E 0342 He onpeneneno
RETIB HCCB,Z[OHI/IMV RETI, IOl  BIOXKEHHBIX Ox1E 0343 He onpesieieHo
npepbIBaHUM
RETS Bo3BpaT U3 UCKIIOYUTEIBLHON CUTYyallun Ox1E 0344 He onpeneneno
DBGE BosBpar u3 smyssinun Ox1E 0345 He onpeneneno
Ox1E 0346-
) ) OX1E 0347 )
LCO Cueruyuk nukios 0 Ox1E 0348 He onpeneneno
LC1 Cueryuk HMKiIOB 1 Ox1E 0349 He onpeneneno
Ox1E 034A—
) ) OX1E 034F )
IVSW AHPeC_BeKTgp A HPOTPAMMIEIX | 0y 1E 0350 He onpeneneno
UCKITIOYCHUH
Ox1E 0351-

) ) OX1E 0353 )
FLAGREG | Peructp ynpasienus ¢aramu mporeccopa Ox1E 0354 0x0000 0000
FLAGREGST | YcranoBka OuT peructpa ¢iara Ox1E 0355 He onpeneneno
FLAGREGCL | Copoc ourt peructpa ¢iara Ox1E 0356 He onpeneneno
- - Ox1E 0357 -

SQCTL Peructp ynpasnenus Ox1E 0358 0x0000 0004
SQCTLST YcraHoBKa OUT perucTpa ynpaBieHHS Ox1E 0359 He onpeneneno
SQCTLCL | Copoc 6uT peructpa yrnpabieHUs Ox1E 035A He onpeneneno

SQSTAT Peructp craryca, TOIbKO YTCHUE Ox1E 035B 0x0000 FF04
SFREG Peructp cnenuanbHBIX CTATUYECKUX (PraroB Ox1E 035C 0x0000 0000

- - Ox1E 035D -
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Nmst Ornucanue Axpec 3HaYeHue 1o
YMOJTYaHUIO
EXT_FUN BxroueHue JOMOTHUTENBHBIX (PYHKIIHH Ox1E 035E 0
- - OX1E 035F -

7.3.9.1  Pezucmp ynpasnenusn ¢paazom (FLAGREG)

Peructp FLAGREG — 32-OutHbIil peructp, KOTOPBIA KOHTPOJHPYET HAmpaBICHHE
BbIBOZa ¢ara (BXOJ WM BBIXOA) M oOecreunBaer 3HadeHue (1 wmm ), Korma BBIBOJ
ckoHpurypupoBan kak BbeIxoa. Permctp FLAGREG (3Hauenue cOpoca = 0x0000 0000)
oIuckIBaercs B Tadnuie 33.

Tab6numa 33 — burer peructpa ynpasieHus Grarom

Howmep Outa Nwms Haznauenue
3:0 FLAGXx_EN | HanpaBnenue ¢uara
0 — mpuem
1 — Brimaua
74 FLAGx_OUT | 3nauenue ¢uara npu BbIiaue
31:8 - He ucnonb3yroTcs u Bcerjia paBHbI HYIIIO

BriBog FLAGO ucnonssyer 6utet 0 u 4, FLAG1 ucnonssyer outel 1 u 5, FLAG2
ucnonb3yet outsl 2 u 6, FLAG3 ucnonszyer 6utsl 3 u 7.

7.3.9.2  Pezucmp ynpaenenua SQCTL

YeTpoilcTBO yrpaBiieHUs MOCIEA0BATEIbHOCTbIO KOMaH KOHTPOJIUPYETCSl 3HAUCHUEM
peructpa SQCTL. Ilocine cOpoca 3nauenue peructpa paBHo 0x0000 0004. TlompobHOE
OIMHMCaHUE BCEX OUT peructpa npuBeaeHo B Tabmuie 34.

Ta6numa 34 — burel peructpa ynpasnenus SQCTL

Howmep Outa Nwms Ha3znauenne
0 -
1 -
2 GIE I'moGanbHOE pa3penieHue npeprIBaHU:
1 — mpepbIiBaHMs pa3pelieHsl,
0 — 3anpemnieHsl
3 SWIE Pa3perienrie reHepani MCKIIOYUTENBbHBIX CUTYyalui (IIPOrpaMMHBIX
IpepbIBaHUMN):
1 — pa3pereHo;
0 — 3anpermieHo
4 B
5 -
6 -
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Howmep 6uta Nwms Haznauenue

7 KUSP Beibop ykazarenst creka B pexxume cynepBuzopa (NMOD=1) npu
BKJIIOYCHHOM pekuMe paboThl ¢ pa3nenbHbiMu ykazatensimu (USP=1):
0 — ucnonp3yercs peructp KSP;

1 — ucnonw3yercs peructp USP

8 DBGEN Pa3zpemenne otmanku:
1 — paspemeno;

0 — 3anpemieHo

9 NMOD Pexxum pabotsr:

0 — monp30Barenn,

1 — cynepBuzop

10 TRCBEN | Bxurouenue 6ydepa Tpacc:

0 — Oydep Tpacc BBIKIIOYCH U XPAHUT CTAPOE 3HAUCHHE;
1 — BKJIFOYEH M CJICTUT 32 UCTIOJTHEHUEM MIEPEX0/I0B

11 TRCBEXEN |Pa3pemenue reHepanny UCKIIOYATEIBLHONM CUTYyanuu ot 0ydepa tpacc:
0 — 3ampereHo;
1 — paspemieHo

12 DF_IEEE |Paspemaer ucrnojib30BaHHE KOMaH]I 00paOOTKH JaHHBIX C IUIABAOIICH
3aIISITON JBOMHOW TOYHOCTH:

0 — ucnonb3yeTcs pacuiupeHHast TOYHOCTD;

1 — xo& KOMaHABl PACIIUPEHHON TOYHOCTH COOTBETCTBYET KOAY
KOMAaHJIBI BOMHOW TOYHOCTH

13 BYTE_ON |Pa3pemenue ncnonp3oBanne kojoB komanasl TRAP 32-63 B xauecTBe
KOJIOB TipeuKca JUIsl CO3/1aHusI HOBBIX KOMaH/I:

0 — xomanasl TRAP 32-63 ucnonb3yroTcs Ui TeHepaluy HCKITYeHu,
1 — xomanasl TRAP 32-63 ucnone3yroTcs B KauecTBe npepukca

14 USP Paspemienue nucnoiabp30BaHus AByX ykaszaresnen ctekos (peructp JK27):
0 — peructp JK27 oauH a5 monb30BaTelis U CyepBU30Pa,;
1 — 1 moB30BaTENS U CyNEPBU30PA UCHOIB3YIOTCS Pa3HbIE PETUCTPHI

31-15 - 3ape3epBUPOBAaHbl M HE HUCIONB3YyIOTCA. [Ipu uTeHMM Bcerja paBHBI

HYJIIO

bute 12, 13, 14  peructpa  ymopaBiI€HHs  COOTBETCTBYIOT  JOMOJHHUTEIbHBIM
BO3MOXHOCTSIM IIPOLIECCOPa U UX BKIIFOUEHHUE IOJKHO OBITH JOMOJIHUTEIBHO Pa3peiieHo OUToM
peructpa EXT_FUN.

7.3.9.3  Pecucmp ynpagnenus (SQCTLST). Yemanoexa oum

but SQCTLST saBnsiercs nceBnonumom anga SQCTL. Ipu 3anucu o 1anHHOMY ajpecy,
«1» B moOoM OWTE 3alMChIBAEMBIX JaHHBIX YCTaHAaBIUBaeT cooTBeTcTBYIomMiA Out B SQCTL,
Toraa kak «0» B 3aIIMCBHIBaEMbIX JJAHHBIX HE MEHSET 3HaUeHHEe OuTa.

7.3.9.4  Pezucmp ynpasnenus (SQCTLCL). Copoc oum

butr SQCTLCL sBasiercs nceBnonumom s 3anucu B SQCTL. Ilpu 3anucu 1o
naHHoMy anpecy «0» B 1r000M OHWTE 3amMMCHIBAEMBIX JTAHHBIX COPACHIBAET COOTBETCTBYIOIIUI
out B SQCTL, Torma kak «1» B 3alMChIBa€MbIX JJAHHBIX HE MCHSCT 3HaUCHUE OUTA.
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7.3.9.5  Pecucmp cmamuuecxkux ¢nrazoe (SFREG)

Cratudeckue ¢uard UCHONb3YIOTCS KaK CTaTHUecKHe Komuu ycioBuid. [lpu xemnanun
COXpaHUTh 3HAYEHHUE YCIIOBUs, 10 TOTrO, KaK Apyras KOMaHAa IIOMEHSAET €ro 3Ha4YeHUE, MOXKHO
ckonupoBath 3HadeHue B peructp SFREG u ucnonb3oBarth ero mosxe kak ycioBue. Bee
cratudeckue (raru ycnoBuil rpynmupyiorcs B peructpe SFREG. Peructp SFREG mocne
cOpoca paBeH HYJIO ¥ OMUCAHKE €T0 Pa3psA0B MPHUBEIEHO B TabmuIe 35.

Tabnuma 35 — butel peructpa craTndeckux ¢aron

Homep Outa | Hms Ha3zunauenue

0 GSCFO | Cratnueckuii ¢iar nemouncieHHbx AJTY

GSCF1 | Cratnueckuii iar nemouncieHHbIXx AJTY

XSCFO | Cratnueckuii hiar BEIUMCIUTETLHOTO MOAYIS X

XSCF1 | Cratnueckuii hiar BEIYUCIUTENEHOTO MOZYIS X

YSCFO | Cratuueckuii (hiar BEIYUCIUTENEHOTO MOIYIS Y

YSCF1 | Craruyeckwii (har BBIYUCIUTEIBHOTO MOAYIS Y

Pl o & W N~

6 - He ucnons3ytorcs 1 Bcera paBHbI HYIIO

7.3.9.6  Pezucmp exnouenusn pacwupennvix @yuxyui (EXT_FUN)

Peructp cocroutr u3 onHoro 6ura, 3HaYCHHE KOTOPOTO MOXKET OBITH NMPOYUTAHO B
peructpe SQSTAT, 6utr 30 — EXT_MODE. 3Otot Out nmo cbpocy ycranaBnuaetrcss B «0»
(Bce pacimupeHHble (PYHKIMHU 3alpelieHbl) U MEHSIET CBOE 3HAYeHHE Ha MPOTUBOIIOIOKHOE
BCAKHUI pa3 nocne BoinonHeHus komauasl 0X8BSE1A3C. DToT ko CyTh KOMaH/a MEePECHUTKH
u3 peructpa EXT_FUN B ator xe peructp EXT_FUN (EXT_FUN=EXT_FUN).

7.3.9.7  Pezucmp cmamyca ycmpoiicmea ynpaenenus (SQSTAT)

JlaHHBIN PETUCTp JOCTYIEH TOJIBKO JIJISl YTEHUS U COAEPKUT HHGOPMAITUIO O TEKYIIEM
cTatyce ycrpoicTBa ympapieHus. [logpoOHOe omucaHue pa3psaoB PEerucTpa MPUBEACHO B

tabmnure 36.
Tabnuma 36 — bure peructpa SQSTAT
Howmep Outa Nwms Hasznauenue
1:0 MODE Texymmii pexxum paboThI Iporeccopa:
00 — mose30BaTEND,
01 — cymepBu3zop;
11 — smymnsTop.
Jpyrue cocTosiHAsI HEBO3MOKHBI
2 IDLE [Tporeccop B COCTOSIHUY OKUAAHUS IPEPbIBaHUS (eciu «1»)
7:3 SPVCMD | 3nadenne nmapamerpa mocieaHei BeIMOTHEHHON koMaH sl TRAP
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Howmep Outa

Nms

Hasznauenue

11:8

EXCAUSE

Koa nocnenneit MCKIIIOYUTEILHON CUTYAIIUHN:
0000 — xomanga TRAP;

0001 — rouka HaGmroaeHus uu Oydep Tpacc;
0010 — xoMaHa IIaBaIOIIEH 3aIISTOM;

0011 — ommboyYHas TVUHAS KOMAHT,

0100 — HEeBBIPOBHEHHBIN JTOCTYII;

0101 — mompbITKa 3aMMCH 3AIIUIIEHHOTO PETUCTPA,;
0110 — mepenosHEHUS CUYETYMKA CTATUCTUKH;
0111 — ommbounslii noctyn B IALU,;

1000 — x;

1001 —x;

1010 —x;

1011 —x;

1100 — x;

1101 — x;

1110 —x;

1111 — He GbuTO OMIMOOK ¢ MOMEHTa cOpoca

15:12

EMCAUSE

Konx cutyanuu, BeI3BaBIIEH EPEXO/T B PEKHUM IMYJISTOPA:

1111 — He ObUTO MEpPEX0/a B PEIKUM IMYJIISITOpA TIOCTe cOpoca,;
0000 — xomarga EMUTRAP;

0001 — 3anpoc JTAG;

0010 — cpaboTana Touka HAOIIOICHUS.

Bce npyrue koabl 3ape3epBUpPOBaHbI U HE MOTYT ITPUCYTCTBOBATh

16

FLAGO

Cocrosuue BHemHero BeiBoga FLAGO

17

FLAG1

Cocrosuue BHemHero seiBoga FLAGL

18

FLAG2

Cocrosuue BHemHero seiBoga FLAG?2

19

FLAG3

Cocrosuue BHemHero seiBoga FLAG3

20

EXE_ISR

®nar ycraHaBnuBaetcs B «1» mpu:

- Iepexo/ie Mpoleccopa B COCTOsTHIE 00pabOTKH pepbIBaHMS,

- 3anucu JaHHbIX B peructp RETIB.

YcraHoBIIeHHBIH (uiar 3ampeniaeT IpepbIBaHMs.

®mar cOpachIiBaeTCs:

- KOMaHA01 BbIxo/1a 13 npepoiBanus RTI,

- komangoit RDS (eciu HeT 00pabOTKH UCKIIOUUTEIHHONW CUTYaIUN),
- ureHneM peructpa RETIB.

COporeHHbli  ¢iar 03HAYaeT BO3MOXKHOCTH 00pabOTKH HOBOTO
IIpEPBIBaHMS MPOLIECCOPOM

21

EXE_SWI

[Ipu3Hak TOro 4TO MPOLECCOP HAXOIUTCS B COCTOSHUM OOpabOTKH
UCKJIIOYHMTEIILHON CUTYaIMU (KOTJa paBeH «1»)

22

EMUL

[Ipu3Hak TOro 4YTO MPOIECCOP HAXOAMWTCS B PEXKUME SMYISITOpA
(korma paBeH «1»)

AO «IIKK Munanopy

TCKA.431281.016CI1 96



Cneyugpuxayua K1967BH02BG

Howmep 6uta Nwms Haznauenue

23 ISR_MODE | ®nar ycranaBnuBaercs B «1» mpu mepexo/ie mporeccopa B COCTOSIHHE
00pabOTKH MpepbIBaHHUA.

@iar cOpacbIBaeTCs:

- KOMaHJ101 BbIX0oJa U3 npepbiBanus RTI,

- komauoi RSD (eciu HeT 00pabOTKH UCKITFOUUTEIHLHOM CUTYAIINN ).
YcTaHoBneHHBIN (har o3HauaeT coCTOsHUE 00pabOTKU MpephIBaHUS B
peXHUMe CylepBU30pa.

24 BTBEN Jyb6mupoBanue 6urta 28

25:27 -

28 BTBEN bydep mnpeackazanust mnepexomoB BKIouYeH (ecnu  «1»), mubo
BBIKIIIOUEH (eciu «0»)

29 -

30 EXT_MODE | ®nar BxitoueHus pacHIMPEHHBIX omepamnuii mporeccopa. [locie
anmapatHoro copoca 3HadeHune «0» (pacHIMpeHHBIC OIEpaIuu
3aIperieHbl)

31 I_LOCK @irar OJ0KUPOBKH MIpephiBaHmid («1» — IpepbIBaHUs OJIOKUPOBAHBHI)

7.3.10 I'pynma perucTpoB YCTPOiicTBA 3allIUTHI NAMSTH.

Boime  ynmoMuHanoch, 4TO MPOIECCOP HMMEET HECKOJIbKO PEXHMOB pabOThl U
OCOOEHHOCTBIO pEeXUMa TOJIb30BATENsl SBISETCS TO, YTO JJII HETO OrpaHUYeH JOCTYN K
HEKOTOPBIM almapaTHbiM pecypcaMm. OJHAKO BHYTPEHHSAS U BHEIIHSS MaMiITh OJIMHAKOBO
JNOCTYIIHBI KaK JUIsl CYIIEpBU30pa, TaK U JUIS M0JIb30BaTelid. Bmecre ¢ TeM B pszie IPUI0KEHUN
YKEJATEJbHO 3alUTUTh KOJ WJIM JaHHBIE CUCTEMBI OT Pa3pyILICHHUS] HEKOPPEKTHBIM MOBEJCHUEM
MOJIb30BaTEIbCKOM MporpamMMsbl. JIJIst 3TUX LeJIel B MPOLECCOPE UMEETCS TPyMIa PETUCTPOB, C
MOMOIIBI0 KOTOPOW MOXHO OIUCATh OTHAEIbHBIE PETHOHBI BHYTPEHHEW MaMSITH M CHOCOOBI
JOCTYyTa K HUM.

Bce peructpbl JaHHOM TpyIIbl JOCTYIHBI TOJBKO KaK OJHOCIOBHBIC. 3alUCh K
perucTpam paspelieHa TOJbKO €ClId BKIIOUEH PEXUM HCIIOIB30BaHUS PACIIUPEHHBIX (PYHKITUN
nporeccopa (out peructpa EXT_FUN).

Ta6nunma 37 —I'pynmna peructpa ycTpoHCTBa 3alUThI TAMATH

Nmsa Onucanne Anpec Suaserie mo
YMOJTYaHHIO
PUO Peructp 3amurs! 0 Ox1E 03EO He onpeneneno
PU1 Peructp 3ammuTh 1 Ox1E O3E1 He onpeneneno
PU2 Peructp 3amuTht 2 Ox1E O3E2 He onpeneneno
PU3 Peructp 3ammrsi 3 Ox1E 03E3 He onpeneneno
PU4 Peructp 3ammrsr 4 Ox1E 03E4 He onpeneneno
PU5 Peructp 3ammrsr 5 0x1E 03E5 He onpeneneno
PU6 Peructp 3ammrsr 6 Ox1E O3E6 He onpeneneno
PU7 Peructp 3ammrer 7 Ox1E O3E7 He onpeneneno
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Nwms Omnucanue Anpec ﬁ:;?;;ﬂ?g
- - Ox1E O03E8-Ox1E 03FB 0
PU CR Peructp ynpaBnenus Ox1E O03FC 0
- - Ox1E 03FD-0x1E 03FF 0

7.3.10.1 Pezucmpuol 3augumot (Pux)

Kaxp1ii peructp 3ammThl TO3BOJSET OMKCATh OINPEICICHHYIO O00JIACTh TMaMATH U
crocoObl 1ocTyna K Hel. PaboTa perucrtpa 3amuThl BKIIOYAETCSI COOTBETCTBYIOIIUM OUTOM B
peructpe ynpasineHus. l[logpoOHoe ommcanue OWUT PETUCTPOB 3aAIIWTHl  MPUBEICHO
B Tabmnuie 38.

Tabnuma 38 — Peructp PU

Howmep Outa Nwmst Haznauenue
10:0 STA HauanpHslii agpec MOyl NaMsATH
11 -
22:12 ENDA | Koneunslii agpec MOIYJIsl TaMSTH
23 -
25:24 JK_AP | Pexxum goctyna Kk MOAy/t0 co cTopoHs! muH J u K:

00 — monHebI# KOCTYM,

01 — cymepBU30p UTEHUE U 3aMKCh, TOJIL30BATEb YTCHHE,
10 — BceM TOJIBKO YTEHUE;

11 — cynepBu30p TOIBKO UTEHHUE

27:26 I_AP | Pexxum foctyna K MOAYJIIO CO CTOPOHBI IIKHBI [:
00 — moxHSEI qoCTYI,

01 — TosbKO CyTIepBU30D;

10 — mocTym 3amperneH;

11 — nocryn 3anperniexH

29:28 H_AP | Pexum noctyma K MOAYIIO CO CTOPOHBI minHbI S (xoct, DMA):
00 — ureHne U 3aMUCH,

01 — TONBKO YTEHHE;

10 — mocTym 3amperieH;

11 — noctym 3ampernieH

31:30 - pe3epB

[Tona STA n ENDA ucnonp3yrorcs A1 CpaBHEHUS €O 3HAYEHUSIMU aJIPECHBIX LIUH J,
K, I, S. Ilpu sTom B cpaBHEHUHU y4acTBYIOT Toyibko OuThl 20:10 ykazanusix muH. [IpoBepka
BBINIOJIHSIETCSA TOJBKO NpHU JOCTyne K BHyTpeHHed mnamsatu. Tak qis K mmHbBI moctyma
MONa/laHie B HEKOTOPBII MOYyJIb 03HAYaeT UCTUHHOCTD CJIEYIOIIETO BhIPAKEHUS:

Hit_PU = (K[20:10]>=STA) && (K[20:10]<=ENDA).

MuHuManbsHbld pazmMep Moayis paBeH crpanuue u3 1 KcmoB. Moayne moxer
paccmaTpuBaTthes Kak MHOKecTBO U3 1 K crpanui.

[Tpu HapymieHnu npas AOCTyNa K MOAYJIIO MaMATU BbIpaOaThIBACTCs UCKIIOUNTENbHAS
cUTyaunusl.
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7.3.10.2 Pezucmp ynpasnenus (PU_CR)

Peructp ocCyIiecTBIseT BKIOYCHHE B pab0OTy BCeX (YHKIMH MOy 3amuThl. [Tocme
cOpoca 3Ha4YeHHWE perucTpa paBHO Hy0. [loapoOHOE ommcaHue OUT perucTpa yIpaBlICHUS
npuBeacHO B Tabmuie 39.

Tabnauma 39 — Peructp PU_CR

Howmep Outa

Nmsa

Haznauenue

7:0

3apesepBupoBano. butel 0011ero Ha3HAYEHUS

PSD_fun

VYipasineHue reHepanuel UCKIOYNUTEIBbHON CUTYalluM IIPHU 3arpyske
PErucTpOB yCTPOMCTBA YIPABICHHUS U MOAYJSA OTIANKHU U3 BHEIIHEH
MaMsTH:

0 — paspenieHa reseparius;,

1 — uckimounTenbHAs CUTYyalMs TOJIBKO ITPU HAPYILIEHUH IIPaB JOCTyIa

SP_byte

VYmpaBiieHne aBTOMaTHUYECKUM CIIBUTOM YKazaTellsd cTeka W (paiima
npu pabote ¢ 6aliTaMu ¥ KOPOTKUMH:

0 — dyHKIMS BBIKITIOUCHA,

1 — ¢pyHKuuMs BKIIOUYEHA

10

MIN_MAX

BrxutroueHre (yHKITUY MIOMCKAa HOMEpa MaKCUMyMa-MHHUMYMa.
0 — BBIKJIFOUEHO;
1 — BKIIFOUEHO

11

LC sup

BrikimroueHue aHanan3a BbIX0/a U3 HUKJIA!

0 — pa3pelieHne HMCMHOJb30BAHUS MPOLENyphl aHANIM3a 3aBEpPLICHUS
uukia. [lo3BoaseT cokpaTuTh BpeMs BbIX0/1a U3 LIUKJIA,

1 — mpu peanuzauuu nukiaos ¢ nomousto LCO, LC1 Oynyt notepu B
CKOPOCTH TP BBINOJIHEHNUHU MOCIEAHETO MpeIcKa3aHus

15:12

3ape3epBupoBaHo. butel 00111eT0 HA3HAYCHUS

16

PUO_EN

Pasperenne paboTsl MotyIns 3amuTh 0:
1 — pa3peteHo;
0 — 3ampermieHo

17

PUL_EN

Pazpemenne paboThl MOTyIIS 3aITUTHI 1!
1 — pa3permeno;
0 — 3anpemieHo

18

PU2_EN

Pasperenre paboThl MOTYIIS 3aIIUTHI 2!
1 — pa3peteHo;
0 — 3anpermieHo

19

PU3_EN

Pazpemenne paboThl MOTyYIIS 3aITUTHI 3!
1 — pa3permeno;
0 — 3anpemieHo

20

PU4_EN

Pazpemenne paboThl MOTYIISI 3aITUTHI 4:
1 — pa3pereHo;
0 — 3anpemieHo

21

PU5_EN

Pazpemienrie paboThl MOJTYJIS 3AILUTHI 5.
1 — paspemeno;
0 — 3ampernieHo
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Howmep 6uta Nwms Haznauenue

22 PU6_EN | Pa3pemenue paboTbl MOAYJIS 3aIIUTHI 6:
1 — pa3pereno;
0 — 3ampernieHo

23 PU7_EN | Pa3pemenue paboThl MOAYJIS 3aIIUATHI 7.
1 — paspemeno;
0 — 3ampernieHo

31:24 - 3apesepBUpoBaHO. bUThI 001IETO HA3HAYCHUS

7.3.11 I'pynnbl perucTpoB KOHTPOJLIepa NMpepbIBaHMIi

JlaHHBIE TPYNIIBI PETUCTPOB OTHOCSATCS K BEKTOpaM NpPEpbIBAaHHUU, YIIPABICHUIO
NpephIBaHUSAMU W peructpam craryca (tabmumbl 40 — 42). Bcee peructpsl KOHTpoJuiepa
MPEPBIBAHUHN JTOCTYITHBI TOJIBKO KaK OJHOCTIOBHEIE.

7.3.11.1 TI'pynnot pecucmpoeé 6exmopoe npepvléaHuil

Tabnauma 40 —I'pynma A peructpoB TaOIUIIBI BEKTOPA MPEPHIBAHUIA

Nwms Onucanue Anpec Saserie 1o
YMOJTYaHHIO
IVKERNEL | IIpepsiBanue simpa VDK Ox1F 0300 He onpeneneno
- - Ox1F 0301 -
IVTIMEROLP | Huskuit npuopuret taiimepa #0 Ox1F 0302 He onpeneneno
IVTIMERILP | Huskuit npuopurer Taiimepa #1 Ox1F 0303 He onpeneneno
Ox1F 0304—

) ) OXLF 0305 )
IVLINKO nopT cBs3u #0 Ox1F 0306 He onpeneneno
IVLINK1 IIOPT CBsI3H #1 Ox1F 0307 He onpeneneno
IVLINK2 IIOPT CBSI3H #2 Ox1F 0308 He onpeneneno
IVLINK3 TIOPT CBS3H #3 Ox1F 0309 He onpeneneno

Ox1F 030A-

) ) 0x1F 030D )
IVDMAO Peructp DMA #0 Ox1F 030E 0x0000 0000
IVDMAL1 Peructp DMA #1 Ox1F 030F 0x0000 0000
IVDMAZ2 Peructp DMA #2 Ox1F 0310 0x0000 0000
IVDMAS3 Peructp DMA #3 Ox1F 0311 0x0000 0000

Ox1F 0312—

) ) OXLF 0315 )
IVDMA4 Peructp DMA #4 Ox1F 0316 0x0000 0000
IVDMAS Peructp DMA #5 Ox1F 0317 0x0000 0000
IVDMAG Peructp DMA #6 Ox1F 0318 0x0000 0000
IVDMAY Peructp DMA #7 Ox1F 0319 0x0000 0000

Ox1F 031A-

) ) OX1F 031C )
IVDMAS Peructp DMA #8 Ox1F 031D 0x0000 0000
IVDMA9 Peructp DMA #9 Ox1F 031E 0x0000 0000
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Nwmst Onucanue Anpec 3HayeHue 1o
YMOJTYaHUIO
IVDMA10 Peructp DMA #10 Ox1F 031F 0x0000 0000

Ta6nuna 41 —I'pynna B peructpoB TabnuIbsl BEKTOpa NpepbIBAHUIMA

Nwmsa Onucanue Anpec 3uauenue 1o

YMOJTYaHHIO

IVDMAL11 Peructp DMA #11 Ox1F 0320 0x0000 0000
Ox1F 0321-

) ) Ox1F 0324 )
IVDMA12 Peructp DMA #12 Ox1F 0325 0x0000 0000
IVDMA13 Peructp DMA #13 Ox1F 0326 0x0000 0000

Ox1F 0327—

) ) Ox1F 0328 )
IVIRQO BriBog peructpa NIRQO Ox1F 0329 0x3000 0000
IVIRQ1 BriBog peructpa nIRQ1 Ox1F 032A 0x3800 0000
IVIRQ2 BriBog peructpa nIRQ2 Ox1F 032B 0x8000 0000
IVIRQ3 BriBog peructpa NIRQ3 Ox1F 032C 0x0000 0000

Ox1F 032D-

) ) OX1F 032F )
VIRPT BekropHnsrii peructp VIRPT Ox1F 0330 He onpeneneno

- - Ox1F 0331 -
IVBUSLK BekTop OGJIOKMPOBKY IIHUHBI Ox1F 0332 He onpeneneno

- - Ox1F 0333 -

IVTIMEROHP | Bricokuii mpuopuret Taitmepa 0 Ox1F 0334 He ompeneneno
IVTIMER1IHP | Bricokuii mpuoputet Taiimepa 1 Ox1F 0335 He ompeneneno
Ox1F 0336—

) ) Ox1F 0338 )

IVHW ArmapatHas ommoKa Ox1F 0339 He onpeneneno
Ox1F 033A-
) ) Ox1F 033F )

7.3.11.2 TI'pynna pecucmpoe ynpasienus KOHMPOAEPOM NPEPLIGAHUTL

Tabnuna 42 —I'pynmna perucTpoB ynpaBieHHs MPEPHIBAHUIMU

Nwms Onncanne Anpec 3}}?:;?:;;}2)
ILATL ILAT miauvie pa3psiabl Ox1F 0340 0x0000 0000
ILATH ILAT crapuime pa3psasl Ox1F 0341 0x0000 0000

ILATSTL | ILAT mnanmme pa3psiabl, yCTaHOBKa Ox1F 0342 He omnpeneneno
ILATSTH | ILAT crapmue pa3psiabl, ycTaHOBKa Ox1F 0343 He omnpeneneno
ILATCLL | ILAT muanmue paspsibi, cGpoc Ox1F 0344 He ompeneneno
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Nwms ONHCaHHE Ampec 3Ha4yeHue 1o
YMOJTYaHUIO
ILATCLH | ILAT crapmne paspsiel, copoc Ox1F 0345 He onpeneneno
PMASKL | PMASK mnaamue pa3psiisl Ox1F 0346 0x0000 0000
PMASKH | PMASK crapume pa3pssi Ox1F 0347 0x0000 0000
IMASKL | IMASK muazmue pa3ps st Ox1F 0348 0xE3C3 C000
IMASKH | IMASK crapuime pa3psiast Ox1F 0349 CwMm. Onmcanue
- . Ox1F 034A— ]
Ox1F 034D
INTCTL YnpapneHue npepblBaHuEM Ox1F 034E Cwm. Onucanue
- ) Ox1F 034F -
TIMEROL Tekymiee 3nHaueHue taiimepa (0 Miasime 0x1F 0350 He onpeneneno
pa3psbl
TIMEROH Texymee  3HaueHue  Taiimepa 0. Ox1F 0351 He onpeneneno
Crapiue pa3psiabl
TIMERLL Texymee  3HaueHue  Talimepa . Ox1F 0352 He onpeneneno
Munanmme pa3psabl
TIMER1H Tekyiee 3HaueHue Taitmepa 1 crapime O0x1F 0353 He onpeneneno
pa3psbl
TMRINOL 3HaueHHe WHHULMaIM3auu taiimepa 0. OxLF 0354 He ompeeneHo
Mnanuue pa3psiasl
TMRINOH 3HaueHWe WHHULIMaIU3aiuu Taiimepa 0 OxXLF 0355 He ompeeneHo
CTapIne pa3psibl
TMRINLL 3HaueHUe WHHIUAIA3ANUU 1 MIiaaime Ox1F 0356 He onpeneneno
pa3psibl
TMRIN1H 3HaueHHe MHUIMaIM3auMu 1 crapiime OxLF 0357 He ompeneneHo
pa3psiasl
Ox1F 0358—
Ox1F 035F

7.3.11.3 Pezucmp ynpaesnenusn npepvieanuamu (INTCTL)

Peructp INTCTL — 32-OutHbIil peructp, KOTOPBI YHPaBISET YyBCTBHUTEIHLHOCTHIO
BHeIIHUX BX00B mnpepwiBaHuil NIRQ3-0 (mpeppiBaHuil 4yBCTBUTENBHBIX K (POHTY WIH
YPOBHIO) ¥ 00ECTICUMBAET yIIPaBJICHUE CTAPTOM U OCTAaHOBKOM TaiimepoB. [TogpobHoe onucanue
paspsoB perucTpa npuBeaeHo B Tabmuie 43.

Tab6auna 43 —Peructp INTCTL

Howmep Nwms Hasnauenue
oura
0 IRQO_EDGE | 3anpoc npepsiBanus no Bxoay NIRQO Bei3bIBaeTCs:
0 — ¢ponTOM CHrHana (U3 BEICOKOTO B HU3KHIA);
1 — ypoBHeM (HU3KHIN)
1 IRQ1_EDGE | 3anpoc npepsiBanus no Bxoay NIRQ1 Bei3bBaeTcs:
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0 — ¢pponTOM CuTHANA (U3 BBICOKOTO B HU3KHUIA);
1 — ypoBHeM (HU3KUIA)

2 IRQ2_EDGE | 3anpoc npepsiBanus no Bxoay NIRQ?2 Be3bIBaeTcs:
0 — ¢dbpoHTOM curHazia (U3 BHICOKOTO B HU3KHUI);
1 — ypoBHEM (HHU3KHIN)

3 IRQ3_EDGE | 3ampoc npepsiBanus o Bxoay NIRQ3 BeI3pIBaeTcs:
0 — ¢dbpoHTOM curHazna (U3 BHICOKOTO B HU3KHUH);
1 — ypoBHeM (HU3KuUIA)

4 TMRORN | Pa3pemenue pabotsl Taiimepa 0:
0 — TaiiMep ocTaHOBIICH;
1 — raiimep paboraer

5 TMRI1RN | Paspemenue paboTsl Taiimepa 1:
0 — TaiimMep OCTaHOBJICH;
1 — raiimep paboraer

31:6 - He ncnions3yrores U pu 4TE€HUM BCET1a PaBHBI HYJIO

Bo Bpewms cOpoca mporieccopa MOXKXHO BBIOpaTh CIOCO0 reHepaluy MpephIBaHUS IS
BHemHUX BX010B NIRQ3-0. 310 onpenenseTcss BHENTHUM BbIBOI0M NBM.

Ecnm 3nauenue curnana Ha BeiBoge NBM = 1 mipu cOpoce, To 3HaUeHHEM cOpoca IS
INTCTL sBasercsa 0x0000 000F.

Ecnu 3nauenue curnana Ha Beisoge NBM = 0 pu cOpoce, To 3HaueHHEM cOpoca AJis
INTCTL sBasercs 0x0000 0000.

7.3.11.4  Pezucmput 3auenxu npepwvieanuit (ILATL/ILATH)

Bce 3ampocel mpepbiBaHMM, KOTOpPbIE IIOCTYHNAKOT B KOHTPOJUIEp IPEPBIBAHUMN
¢ukcupyrorcs (3anomunatorcsi) B peructpe ILAT. Peructp ILAT — 310 64-OuTHBIN peructp
JOCTYIHBIN TOJILKO IO YTEHUIO Kak jaBa 32-O6utHbix peructpa ILATH u ILATL:

— ILAT — mmanmas yacts ILAT (6utst 31:0);

— ILATH — crapmas yacts ILAT (6utht 63:32).

Kaxp1ii OUT COOTBETCTBYET OJIHOMY IIPEPHIBAHUIO M YCTAHABIUBAETCS MTPU MOSIBICHUU
sTOro mpephiBanus. [lopsaaok GUTOB 3alIPOCOB MpPEPHIBAHUM YCTaHABIMBAETCS B COOTBETCTBUU
C mpuopUTeTaMu npepbiBaHui: 0 — camblii HU3KUI IPUOPUTET.

Peructp ILAT umeeT nceBAOHUMBI /7T YIIPOIIIEHUS TPOLIEIYP YCTAHOBKU B cOpoca OUT
peructpa. [ns ycranoBku ucnonb3ytores peructpsl ILATSTL unu ILATSTH, a ns copoca
ILATCLL wmm ILATCLH. Peructpbsl-ICEBIOHMMBI JOCTYNHBI TOJBKO IO 3amucu. llpu
YCTAaHOBKE 3alKChiBa€MOE 3HaueHHE | MPHUBOJUT K YCTAHOBKE OHWTa, HOJIb HE H3MEHSET
3Hayenue. [lpu cOpoce 3amuce Hyns BbI3bIBaeT cOpOC, a 3amUCh €AWHUIBI HE W3MEHSET
3HAYCHHUE.

7.3.11.5 Pezucmpot mackuposanus npepvieanuii (IMASKL/IMASKH)

Kaxnpiii Out 3ampoca mpepbiBaHui, 3adukcupoBaHHbId B peructpe ILAT umeer
COOTBETCTBYIOIIHNI eMy OUT pazpenieHus: 00CIy>KMBaHUs pepbIBaHusl (WM OUT MACKUPOBAHUS
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npepsiBaHus). 3HaueHne 1 B OMTe Macku paspemaeT MpOX0XKIEHHE COOTBETCTBYIOLIETO €My
3anpoca npepsiBanust B ILAT it nanbHeiimeit o6padboTku.

Peructp IMASK — 64-OuTHBIA perucTp, AOCTYIMHBIN Kak JgBa 32-OMTHBIX pPEruCTpa
IMASKL u IMASKH. Ilocine cOpoca 3nauenme IMASKL Bcerma pasno OxE3C3CO000.
3navenne peructpa IMASKH mocie cOpoca 3aBUCHT OT COCTOSTHUS BO BpeMsi cOpoca BHEIITHETO
BeiBoga IRQEN u mosket Ob1Th paBHo 0x00010061 (NBM=0) nmu60 0x00011E61 (nBM=1).

7.3.11.6 Pezucmpuvl npuopumemmnozo Mackupo8anus npepvléanuil
(PMASKL/PMASKH)

Peructp PMASK — 64-OUTHBIN pEerucTp, JOCTYIHBIA Kak JABa 32-OUTHBIX pErucTpa
PMASKL u PMASKH. Peructpsl AOCTYIHBI TOJIBKO MO YTEHHIO U OTOOPAXKarOT COCTOSHUE
3aMpoCcOB NpPEphIBaHUM, KOTOpbIE MOCTYMAIOT HA MPUOPUTETHBIM MIM(PpPaTop KOHTpOJIEepa
MpepbIBAHUM.

Kaxnpiii OMT perucrtpa 3ampoca NpephIlBAaHUN COOTBETCTBYET ONPEICICHHOMY
MCTOYHUKY IIPEPhIBAHUIN U UMEET COOTBETCTBYIOIIUN €My (C TEM K€ HOMEPOM) OUT B pErUCTpe
mackupoBanusi IMASK u 6ut peructpe PMASK. Ha3nauenne OUT Bcex 3THX pPETHCTPOB
npuBeaeHo B Tabauiax 99, 100).

Tab6nuna 44 — bure peructpos ILATL, IMASKL, PMASKL

Howmep 6ura Nma Onucanue
0 INT_KERNEL [IpepriBanue saapa VDK
1 - -
2 INT_TIMEROLP | Hu3zkuii npuopurer Taiimepa #0
3 INT_TIMERI1LP | Hu3zkuii npuopurer Taiimepa #1
5:4 - -
6 INT_LINKO nopr cBsizu #0
7 INT_LINK1 MOPT CBsA3U #1
8 INT_LINK2 IIOPT CBSI3H #2
9 INT_LINKS HIOPT CBSA3H #3
13:10 - -
14 INT_DMAO Peructp DMA #0
15 INT_DMA1 Peructp DMA #1
16 INT_DMAZ2 Peructp DMA #2
17 INT_DMAS3 Peructp DMA #3
21:18 - -
22 INT_DMAA4 Peructp DMA #4
23 INT_DMAS Peructp DMA #5
24 INT_DMAG Peructp DMA #6
25 INT_DMAT7 Peructp DMA #7
28:26 - -
29 INT_DMAS Peructp DMA #8
30 INT_DMAO9 Peructp DMA #9
31 INT_DMAI10 Peructp DMA #10
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Ta6nuuma 45 — burel peructpos ILATH, IMASKH, PMASKH

Howmep Guta Nwms Onucanue
0 INT_DMAI11 Peructp DMA #11
4:1 - -
5 INT_DMAI12 Peructp DMA #12
6 INT_DMAI13 Peructp DMA #13
8:7 - -
9 INT_IRQO BriBog peructpa NIRQO
10 INT_IRQ1 BriBog peructpa NIRQ1
11 INT_IRQ2 BeiBox peructpa nIRQ2
12 INT_IRQ3 BeiBox peructpa nIRQ3
15:13 - -
16 INT_VIRPT Bexkropusiii peructp VIRPT
17 - -
18 INT_BUSLOCK | Bektop O6J0KHpPOBKH IIUHBI
19 - -
20 INT_TIMEROHP | Beicokuii nmpuopuret Taiimepa 0
21 INT_TIMER1HP | Beicokuii mpuopuret Taiimepa 1
24:22 - -
25 INT_HWERR AnmapaTHas omuoka
31:26 - -

7.3.11.7 Pezucmpuvr maiumepa (TIMERxH/L)

Peructpel TIMERX — ogunapHblie 64-0UTHBIE pETUCTPBI TOCTYITHbIE KaK ABa 32-OUTHBIX
peructpa TIMERXL u TIMERxH. Peructper TIMERX coxepxat Tekyliee 3Ha4YeHUE s
TaliMEPOB:

— TIMEROL Taitmep 0 miajmias 4acTh TEKYIIETO 3HAYEHUS, TOIBKO JIJISI UTCHUS |

— TIMEROH Taiimep 0 crapiias 4acTh TEKYIIETO 3HAYEHMS, TOJIBKO JJISl YTCHUS

— TIMERIL Taiimep 1 muajamas 4yacTh TEKYIIETO 3HAYEHMSI, TOJIBKO JISl YTEHUS;

— TIMERIH Taiimep 1 crapmias 4yacTh TEKYIIETO 3HAYEHHUS, TOJIBKO JISl YTCHUS.

7.3.11.8 Pezucmpul nauanvnozo 3nauenusn maiimepos (TMRINxH/L)

Peructpet TMRINX — onuHapHble 64-OMTHBIE PErHCTPbl JOCTYIHBIE Kak JBa
32-6utHbix peructpa TMRINXL m TMRINxH. Peructper TMRINX conepxar HadaimbHbIE
3HAYEHUs JJIsI TAUMEPOB:

— TMRINOL Tarimep 0 miajiasi 4acTh Ha4aJIbHOTO 3HAYEHUS,;

— TMRINOH Taiimep O crapias yacTh Ha4aJabHOTO 3HAYECHMUS,

— TMRINIL Tatimep 1 mMiaaiast 4acTh Ha4YaJIbHOTO 3HAYCHUS,;

— TMRINIH Taiimep 1 crapiias yacTh HauaIbHOTO 3HAYECHHUS.
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7.3.12 T'pynmna peructpoB ynpasjieHus u craryca DMA

OOmee omucaHWe TPYNIBI PETHCTPOB  VIPABICHHWS H  CTaTyca MPHUBEICHO
B Tabymrie 46. Jlanmee 6osee moapoOHO paccMaTPUBACTCS KaKIIbIN PETUCTP B OTICITHHOCTH.

Tabnuuma 46 — ['pynna peructpoB ynpasienus DMA

Nwms Onucanue Anpec SHaserne 1o
YMOJTYaHHIO
DCNT VYupasneane DMA Ox1F 0060 0x0000 0000
- - Ox1F 0061-0x1F 0063 -
DCNTST Yrpasineaue DMA, OUThbI yCTaHOBKH Ox1F 0064 He onpeneneno
- - Ox1F 0065-0x1F 0067 -
DCNTCL VYupasineane DMA, Outsl cOpoca Ox1F 0068 He onpeneneno
- - Ox1F 0069-0x1F 006B -
DSTAT Cratyc DMA Ox1F 006C 0x0000 0000
- - 0x1F 006D—0x1F 006F -
DSTATCL | Cratyc DMA, 6uTsl cOpoca Ox1F 0070 He onpeneneno
- - Ox1F 0071-0x1F 007F -

7.3.12.1 Pezucmp ynpaenenus DMA (DCNT)

butel peructpa ympaBieHHs ~ BBINOJIHSIOT OAHY E€IUHCTBEHHYIO  (DYHKLHIO
MPUOCTAHOBKU PabOTHI COOTBETCTBYIOMIEro MM kKaHaina DMA. TlonpoOHoe onrcanue pa3psiaoB
perucrtpa yrpasieHHs IpuBeeHo B Ta0uie 47.

Ta6numa 47 —Peructp DCNT

Howmep 6ura Nma Onucanue
0 DMAOQ_P [May3a (ecmu 1) s kanama 0 DMA
1 DMA1_P [Tay3a (ecau 1) nns xkanana 1| DMA
2 DMA2_P [Tay3a (ecau 1) nns xkanana 2 DMA
3 DMA3_P [Tay3a (ecau 1) nns xkanana 3 DMA
4 DMA4_P [Taysa (ecau 1) s xkanana 4 DMA
5 DMA5_P [Tay3a (ecau 1) nns xkanana S DMA
6 DMAG_P [Tay3a (ecau 1) nns xkanana 6 DMA
7 DMA7_P [Tay3a (ecnu 1) nns xkanana 7 DMA
9:8
10 DMAS8_P [Taysa (ecau 1) nns xkanana 8 DMA
11 DMA9_P [Tay3a (ecau 1) ns xkanana 9 DMA
12 DMA10_P [Tay3a (ecnu 1) nns xkanana 10 DMA
13 DMA1l1 P [Tay3a (ecnu 1) nns xkanana 11 DMA
15:14
16 DMA12 P [Tay3a (ecnm 1) ays kanana 12 DMA
17 DMA13 P [Tay3a (ecnm 1) ays kanana 13 DMA
31:18

Peructp ynpasnenus DMA umeer tpu agpeca:
— DCNT — perymsipHbIii afpec A YTEHHs U 3aI1CH;
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— DCNTST - agpec nnst yctaHoBkM OuT. JlocTyneH TOJBKO IO 3alyCh. 3amuch «1»
YCTaHABJIMBACT COOTBETCTBYIOIINN OUT, a 3amuch «0» HEe U3MEHSET €ro 3HAUCHUS;

— DCNTCL — angpec mist ouncTku OMT. JloCTymeH TOJIBKO MO 3amucH. 3amuch «0»
cOpachIBaeT 3HaueHUEe OUTa, a 3aMuch «1» He U3MEHSIET €ro 3HaAUCHHE.

Haznauenue 6uta nay3bl COCTOUT B TOM, YTO C €r0 YCTAaHOBKOM B 1 COOTBETCTBYIOIIMIA
ka"Han DMA npurocTtaHaBianBaeT CBOIO padOTy U BO3OOHOBIISIET €€ TOJBKO MOCJE TOTO KaK OUT
craHer paseH 0.

Peructpsr ynpasinennss DMA (DCNT, DCNTST, DCNTCL) MoryT ObITh JOCTYITHBI KaK
HOpPMaJIbHOE, JUIMHHOE U CUETBEPEHHOE CJIOBO.

7.3.12.2 Pezucmp cmamyca DMA (DSTAT)

Peructp craryca DSTAT npennasHaueH TOJIBKO JJISI YTEHUS U OTPAXKaAET TEKYILEe
COCTOSTHUE KaHAJIOB KOHTpoJuiepa. Peructp umeer pa3psiiHOCTh 64 OuTa U 1Ba aapeca J0CTyma.
Bropomy aapecy coorBerctByeT ums DSTATCL peructpa. IIpu urenun perucrtpa DSTATCL
BCE KOJbl OIMOOK B PETUCTPE CTaTyca OYMILAIOTCS U COCTOSHHME KaHalla U3MEHSeTcs Ha
cocrosinue BoikitoueHo. Peructpel cratyca DMA (DSTAT, DSTATCL) MoryT ObITh JOCTYITHBI
TOJIbKO KaK JIBOWHOE M CUETBEPEHHOE CJOBO. B perucrpe cocTosHus KaKIOMY KaHaly
KOHTpoJuiepa oTBeZeHO Tpu OuTa. C MOMOUIBI0 3TUX OUT KOJUPYETCS COCTOSHUE KaHaja.
Bo3MoxHBI crieqyronye 3Ha4eHUs] COCTOSIHUS KaHaJIa:

— 000 — BuIKTIOUEH;

— 001 — pabortaer;

— 010 — 3aBepumn paboty;

— 011 — peseps,;

— 100 — omm6Oka. Manmmannu3anys akTHBHOTO KaHaa;

— 101 — omm6ka. 3anpernieHHas KOHPUTYypaIHs KaHala,

— 110 — peseps;

— 111 — omm6ka. HekoppekTHbIii aapec.

Haznauenue pa3ps/10B perucTpa COCTOSHUS MPUBEJEHO B Tabnuie 48.

Tabnuna 48 —Peructp DSTAT

Howmep Nmsa Onucanue
ourta
2:0 CHO Cocrostane kanana 0
5:3 CHI1 CocrosiHue KaHana 1
8:6 CH2 CocrosiHHE KaHana 2
11:9 CH3 CocrosHue kaHama 3
14:12 CH4 Cocrostaue kaHana 4
17:15 CH5 CocrosHue kaHama 5
20:18 CH6 CocrostHue kaHajia 6
23:21 CH7 CocrosiHuEe KaHana 7
31:24 - -
34:32 CHS CocrosHue kaHaia 8
37:35 CH9 CocrostHue kaHazna 9
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Homep Nms Onucanue

oura

40:38 CHI10 Cocrosinue kanana 10

43:41 CHI11 Cocrosnue kanana 11

49:44 - -

52:50 CHI12 Cocrosaue kanana 12

55:53 CH13 CocrosiHue kaHana 13

63:56 - -

7.3.13 TI'pynna peructpoB TCB kananos 0-3 DMA

JocTyn K peructpaM JTaHHOM TPYIIbI OCYIIECTBISAETCS TOJBKO KaK K CUETBEPEHHBIM
CJIOBaM, T.€. OIIEpALIH BBIIIOJIHSAOTCS Cpa3y ¢ YETBIPbMsI PETUCTPAMHU.

Tab6numa 49 — I'pynna peructpo TCB kananos 0-3 DMA

Nms Onucanue Anpec Suaietiie ro
YMOJTYaHHIO
DCSO0:DlI kaHau 0, apec UCTOYHHKA Ox1F 0000 0x0000 0000
DCS0:DX | kanan 0, mogudukarop X UCTOUYHUKA Ox1F 0001 0x0100 0004
DCSO:DY | xanan 0, mogudukarop Y HCTOUHUKA Ox1F 0002 0x0000 0000
DCSO:DP | kanaun 0, yripaBieHHe UCTOYHUKOM Ox1F 0003 0xD300 0000
DCDO:DI | xanan 0, angpec mpueMHHKA Ox1F 0004 0x0000 0000
DCDO:DX | xanan 0, moguduxarop X npueMHUKa Ox1F 0005 0x0100 0004
DCDO:DY | xanan 0, mogudukarop Y nprueMHuKa Ox1F 0006 0x0000 0000
DCDO:DP | xanaun 0, ynpaBineHHe TPUEMHHUKOM Ox1F 0007 0x5300 0000
DCS1:Dl KaHai 1, azpec NCTOYHMKA Ox1F 0008 He onpeneneno
DCS1:DX | xanan 1, mogudukarop X HCTOUHHKA Ox1F 0009 He onpeneneno
DCS1:DY | kanan 1, mogudukarop Y UCTOUHUKA Ox1F O00A | He ompeneneHo
DCS1:DP | kanan 1, ynpaBieHHe UCTOYHUKOM Ox1F 000B He onpeneneno
DCD1:DI | xanan 1, agpec mpueMHHKA Ox1F 000C He onpeneneno
DCD1:DX | xanan 1, mogudukarop X npueMHHKA Ox1F 000D | He ompeneneHo
DCD1:DY | xanan 1, mogudukarop Y nmpueMHuKa Ox1F 000E He onpeneneno
DCD1:DP | xanaun 1, ynpaBneHre NpUeMHUKOM Ox1F OOOF He onpeneneno
DCS2:Dl KaHal 2, aipec UCTOYHUKA Ox1F 0010 He onpeneneno
DCS2:DX | xanain 2, Mmoaudukarop X HCTOUHUKA Ox1F 0011 He onpeneneno
DCS2:DY | xanain 2, Mmogudukatop Y HCTOUHUKA Ox1F 0012 He onpeneneno
DCS2:DP | kanan 2, ynpaBieHHe UCTOYHUKOM Ox1F 0013 He onpeneneno
DCD2:Dl KaHal 2, aipec IpueMHUKa Ox1F 0014 He onpeneneno
DCD2:DX | xanan 2, mogudukarop X npueMHUKa Ox1F 0015 He onpeneneno
DCD2:DY | kanan 2, mongudukarop Y npueMHHUKa Ox1F 0016 He onpeneneno
DCD2:DP | xanan 2, ynpaBiieHHE TPUEMHUKOM Ox1F 0017 He onpeneneno
DCS3:Dl KaHai 3, aJipec UCTOYHHKA Ox1F 0018 He onpeneneno
DCS3:DX | xanan 3, moaudukarop X UCTOUHHKA Ox1F 0019 He onpeneneno
DCS3:DY | kanan 3, mogudukarop Y HCTOUHUKA Ox1F 001A | He ompeneneHo
DCS3:DP | kanan 3, ynpaBiieHHE HCTOYHUKOM Ox1F 001B He onpeneneno
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Nwms Omnucaunue Anpec 3uauenue no
YMOTYaHHIO
DCD3:DIl | xanan 3, agpec npueMHHUKA Ox1F 001C He onpeneneno
DCD3:DX | kanan 3, monudukarop X npueMHHUKA Ox1F 001D He onpeneneno
DCD3:DY | kanan 3, mogudukarop ¥ npueMHHUKa Ox1F 001E He onpeneneno
DCD3:DP | xanaun 3, ynpaBineHHe TPUEMHHUKOM Ox1F 001F He onpeneneno

N3 tabmumer 49 BUgHO, 4TO TONBKO KaHanm () WMeEET OmNpesesiecHHOE HavdallbHOE
cocrostHre. [Ipy ’TOM aKTHBHOE COCTOSTHUE MOKET OBITh YCTAHOBJICHO IMPHU COPOCE TOIHKO ECITH
BBIOpaH pexuM 3arpy3ku ¢ BHenrHero EPROM.

7.3.14 T'pynna peructpoB TCB nopra cBsizu. Kanaanl nepenaun

JlocTym K perucTpaM JaHHOM TpYIIbl OCYIIECTBISETCS TOJBKO KaK K CUETBEPEHHBIM
CJIOBaM, T.€. OIEPALIUU BBITIOJIHAIOTCS CPa3y C YEThIPbMsI PErUCTPaAMHU.

B otnnune ot kananos 0-3, rie UCTOYHUK U MIPUEMHUK 33/1a€TCsl, KaHaJbl 4-7 KECTKO
3aKpeIyieHbl 32 COOTBETCTBYIOUIMMHM UM IepeJaTuuKaMu IopTa cBsA3HM. B 3ToM ciydae
HEO0OXO0JIMMO OIPEAETUTh TOJIBKO NapaMeTPhl HCTOYHHKA.

Tab6numa 50 — I'pymma peructpoB TCB mopra cBs3u. [lepenaua

Nms Onucanne Anpec 3;?:;;1:;;5
DC4:Dl KaHaj 4, apec NCTOYHUKA Ox1F 0020 He onpeneneno
DC4:DX KaHai 4, MoguduKaTop X UCTOUHUKA Ox1F 0021 He onpeneneno
DC4:DY KaHai 4, MoguQUKaTop Y UCTOYHHKA Ox1F 0022 He onpeneneno
DC4:DP KaHaj 4, ynpaBJIeHUE UICTOYHUKOM Ox1F 0023 He onpeneneno
DC5:DI KaHaJl 5, aJipec UICTOYHUKA Ox1F 0024 He onpeneneno
DC5:DX KaHal 5, MOJUQHUKATOp X UCTOUHUKA Ox1F 0025 He onpeneneno
DC5:DY KaHaJ 5, MoJU(UKATOp Y UCTOYHHKA Ox1F 0026 He onpeneneno
DC5:DP KaHa 5, ypaBlIeHHE UCTOYHUKOM Ox1F 0027 He onpeneneno
DC6:Dl KaHall 6, aJipec UICTOYHUKA Ox1F 0028 He onpeneneno
DC6:DX KaHa 6, MOTU(HUKATOp X UCTOUHUKA Ox1F 0029 He onpeneneno
DC6:DY KaHas 6, MoJu(HUKaTOp Y UCTOUYHHKA Ox1F 002A He ompeneneno
DC6:DP KaHaJI 6, yIpaBlIeHHE UCTOYHUKOM Ox1F 002B He onpeneneno
DC7:Dl KaHaJl 7, aJipec UICTOYHUKA 0x1F 002C He onpeneneno
DC7:DX KaHa 7, MOJuQHUKaTOp X HCTOUHUKA Ox1F 002D He onpeneneno
DC7:DY KaHas 7, MoJu(UKaTop Y UCTOUYHHKA Ox1F 002E He ompeneneno
DC7:DP KaHaJ 7, yrpaBlieHHE UCTOYHUKOM Ox1F 002F He onpeneneno

- - 0x1F0030-0x1FO003F -

AO «IIKK Munanopy

TCKA.431281.016CI1

109




Cneyugpuxayua K1967BH02BG

7.3.15 TI'pynna peructpoB TCB nopta cBsizu. Kanananl npuema.

JlocTyn K perucrpam AaHHOM I'PYMIBI OCYLIECTBIISIETCS TOJIBKO KaK K CYETBEPEHHBIM
CJIOBaM, T.€. OII€pPaLM¥ BBIIIOIHAIOTCS CPa3y C YETBIPbMS PETUCTPAMM.

B otnnuune ot kaHanoB 4-7, kaHaisbl 8-11 5keCTKO 3aKpeIuIeHbl 38 COOTBETCTBYIOLUIMMU
UM [pPUEMHUKaMU IOpTa CBs3u. B 3TOM ciyyae HEoOXOAMMO ONpPENENIUTh IapamMeTphbl

npuemMHuka nHpopmanuu. K 3Toil rpymnmne oTHocATCS Takxke U kaHaibsl 12 u 13 DMA.

Ta6nuna 51 —I'pynna peructpoB TCB nopta cBsizu. [Ipuem

Nwms Onucanue Anpec 33111{\43:;3;;;;)
DC8:DlI KaHaJ 8, ajipec MprueMHUKA Ox1F 0040 0x0000 0000
DC8:DX kaHai 8, MmoaudukaTop X MpueMHHUKA Ox1F 0041 0x0100 0004
DC8:DY KaHai 8, MoguuKaTop Y mpueMHHUKA Ox1F 0042 0x0000 0000
DC8:DP KaHaJ 8, yrpaBlieHHE TPHEMHUKOM Ox1F 0043 0x5780 0000
DC9:DlI KaHan 9, aapec mpueMHHUKa Ox1F 0044 0x0000 0000
DC9:DX kaHai 9, MmonudukaTop X MpueMHHUKA Ox1F 0045 0x0100 0004
DCI9:DY KaHai 9, mogudukaTop Y npueMHHKA Ox1F 0046 0x0000 0000
DC9:DP KaHan 9, yrpaBiieHue TPUEMHHUKOM Ox1F 0047 0x5780 0000
DC10:DI kanain 10, agpec mpueMHHKA Ox1F 0048 0x0000 0000

DC10:DX | xanan 10, mogudukatop X npueMHHUKa Ox1F 0049 0x0100 0004
DC10:DY | xanan 10, MmonudukaTop Y npueMHHKa Ox1F 004A 0x0000 0000
DC10:DP kaHan 10, ynpaBieHue NpUEMHUKOM Ox1F 004B 0x5780 0000
DC11:DI kaHain 11, angpec mpueMHHKA Ox1F 004C 0x0000 0000
DC11:DX | xanan 11, mogudukatop X npueMHHUKa Ox1F 004D 0x0100 0004
DC11:DY | xanan 11, momudukatop Y npueMHHKa Ox1F 004E 0x0000 0000
DC11:DP kaHan 11, ynpaBineHue NpueMHUKOM Ox1F 004F 0x5780 0000
i i Ox1F 0050-0x1F )
0057
DC12:Dl KaHan 12, agpec mpueMHHUKA Ox1F 0058 0x0000 0000
DC12:DX | xanan 12, monudukatop X nprueMHHKA Ox1F 0059 0x0100 0001
DC12:DY | xanan 12, momudukatop Y npueMHHKA Ox1F 005A 0x0000 0000
DC12:DP KaHal 12, ynpaBieHue NpueMHUKOM Ox1F 005B 0x5380 0000
DC13:DI kaHai 13, agpec mpueMHHUKA Ox1F 005C 0x0000 0000
DC13:DX | xanan 13, monudukatop X npueMHHKa Ox1F 005D 0x0100 0001
DC13:DY | xanan 13, momudukatop Y npueMHHKA Ox1F 005E 0x0000 0000
DC13:DP KaHai 13, ynpaBieHue NpueMHUKOM Ox1F 005F 0x5380 0000

Kananet 12 m 13 nHaseBatorcs AutoDMA kaHamamMu B CBA3M C TE€M, 4YTO MpHU
BBITTOJIHEHUY 3aIIUCH JIaHHBIX B HUX BEIYILUM YCTPOWCTBOM, OHM aBTOMAaTHYECKU BBINOJIHSAIOT
HEePEeChIIKY NPUHATHIX JaHHBIX B 3alIpOrPaMMUPOBAHHBIN B HUX MPUEMHHUK.
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7.3.16 TI'pynna peructpoB AUtoDMA

Peructpsl nanHo# rpynmsl oTHOCATCS K kKaHanaMm 12 u 13 DMA u ucnons3yrotcest s
peanu3anum pexxuma «nouMHeHHbIN» (slave) DMA. JlaHHbIe perucTpbl MOT'YT OBITh JOCTYITHBI
TOJILKO Y€PE3 MYJIBTUIIPOLECCOPHOE aIPECHOE IPOCTPAHCTBO.

Tabnauma 52 —I'pynma peructpoB AutoDMA

3
Hms OmuCaHme Anpec Ha4Y€HHUE 10
YMOJTYaHHUIO

P AutoDMA

AUTODMAQ;p | "eTverP AutoDMA 0, paspae OX1F 03E0 He onpezereo
naHHbIX 31-0

AUTODMAO-1 Peructp AutoDMA 0, pa3psiast OxLF 03EL He onpejieneHo
JIAHHBIX 63-32

AUTODMAO:2 Peructp AutoDMA 0, pa3psiabt Ox1F 03E2 He onpeneneno
JaHHBIX 95-64

AUTODMAO:3 Peructp AutoDMA 0, pa3psiabt OxLF 03E3 He onpeseneHo
JaHHBIX 127-96
P AutoDMA 1

AUTODMAL;Q | orMetp Auto > Paspab! OXLF 03E4 He ompenenero
JnaHHbIX 31-0

AUTODMAL 1 Peructp AutoDMA 1, pa3psiabl Ox1F 03E5 He onpeneneno
JAHHBIX 63—32

AUTODMAL:2 Peructp AutoDMA 1, pa3psiasl Ox1F 03E6 He ompeienero
JTaHHBIX 95-64

AUTODMAL:3 Peructp AutoDMA 1, pazpsias OxLF 03E7 He onpezeniero
JaHHBIX 127-96

) B Ox1F O3E8— Ox1F O3FF -

Peructper nannbix kanama 0 AutoDMA conepxat 32-, 64-, unu 128-OuTHBIE TaHHBIC.
[Ipu 3amucu B 3TOT peructp, kaHan 12 DMA mnepenaer 3amucaHHble JaHHBIE MO aapecy
BHYTPEHHEHN MMaMsTH, 3allpOrpaMMUpPOBaHHOMY B DMA. DTOT perucTp He MOKET YUTaTbCS U
MOJKET OBITh 3aIMCaH TOJIBKO YepPe3 MYJIBTUIIPOIIECCOPHOE TIPOCTPAHCTBO aapecoB. Eciau kanan
12 He UTHULIMATM3UPOBAH, JaHHBIC TEPSIOTCA.

Peructper nanneix kanana 1 AutoDMA conepxar 32-, 64-, unu 128-OuTHbIC JaHHBIE.
IIpn 3anucu B 3TOT peructp, kaHan 13 DMA mnepenaeT 3anucaHHbIE JaHHBIE IO aJpeECy
BHYTpPEHHEN MaMsiTH, 3aMporpaMMupoBaHHOMY B DMA. DTOT peructp He MOXKET YUTAThCS U
MOJKET OBITh 3aIMCaH TOJIBKO Yepe3 MYJIBTUIIPOIIECCOPHOE TPOCTPAHCTBO aapecoB. Eciau kanan
13 He MHULIMANTU3UPOBAH, TaHHbIE TEPSIOTCS.

7.3.16.1 TCB pecucmpul
adpeca (_1),
moougpuxkamopa X (_X),
Mmoougpuxkamopa Y (_Y),

ynpaegiaenusn (_P)
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Kaxxnpiii kanan DMA ynipaBnsiercs onqnuM mwiu 1syMs TCB peructpamu, cocTosmmmu
13 yeThIpex cioB. Kaxioe U3 cjI0B MMEET OnpeielIeHHOE Ha3HAUYCHHE:

— peructp aapeca (_I) — 32-OuTHBIN PEerkucTp KOTOPBIA COACPKHUT aApec UCTOUHHKA
JAHHBIX JINOO MPUEMHHKA JAHHBIX U UCIIONB3YETCs AJIs aJipecallid BHYTPEHHEH WM BHEITHEH
namsITH;

— peructp mogudukatopa X ( Xx) — 32-OUTHBIN PETHCTP COACPKHUT B CBOUX 16-TH
MIaamuX paspsiaax (0utel 15:0) 3HaueHne Ha KOTOPOE U3MEHSIETCS aJIpec MOCe KAk 100 UK
obmMmeHa, a B ctapmux 16-tu paspsaax (6utel 31:16) comepUTCS KOJIUUYECTBO CIOB, KOTOpPHIE
KaHaJl 10JbKeH nepenath. EcTh pesxxumbl 0OMeHa, KOor/ia 3HaueHne MoANuUKaIUU 3aHUMaeT 22
outa (Outbl 21:0), a cuerunk uwucina 1ukiaoB 10 6utr (6uter 31:22). Ilpu BKIFOYECHHOM
nByxMepHoMm (2D) pexnme oOMeHa CTpPYKTypa perucTpa Takas e, HO BBINOJHIEMbIC
W3MEHEHHUS OTHOCATCA K X KOOPJIMHATE;

— peructp Mmoaudpukaropa Y (_YX) — HCIIONB3YeTCsl BMECTe ¢ Moau(pukaropoM X Tpu
BKJIIOYCHHOM JIBYXMepHOM pekume. OH comepkuT 16\22-OuTHoe 3HAYCHHE WU3MCHEHHH U
16\10-0uTHOE 3HAYEHNE CUETUYHNKA, HO N3MEHEHUS OTHOCITCS K OCH Y
perucTp ynpasrneHus kaHanom (_Px) — 3afaeT pexum paboTbl kaHana. MoapobHoe onvcaHve

pa3psgoB pernctpa npueegeHo B tabnuue 53. Pexunmbl paboTsl kKaHanoB nogpobHO onmncaHbl
B nogpasgene 7.5 «KoHTponnep DMA».

Tab6numa 53 — Peructp DP

Howmep Outa Nma Haznauenue
18:0 CHPT | Anpec-yka3aTenb Ha CIEAYIOUIYIO IIEIOYKY OOMEHa
21:19 CHTG | Kanan-mpueMHHK CIISAYIOMIEH IETIOYKH:

000 — xanan cBs3u 0, MpUEMHUIK;
001 — xanax cBs3u 1, MpUEMHUIK;
010 — xaHan cBsi3u 2, IPUEMHUK;
011 — xanan cBsi3u 3, IPUEMHUK;
100 — xanan cBsizu 0, nepeaTyuk;
101 — xanan cBsi3u 1, nepenaTyuk;
110 — xanHau cBsA3M 2, MepeIaTIHK;
111 — xanan cBs3u 3, mepegaTINK

22 CHEN | Pa3pemienue 3arpy3ku CIIeIyIONICH IIETOYKH:
1 — pa3pemeHo;
0 — 3ampereHo

23 DRQ | Pa3pemienue aHanu3a BHEITHETO 3a1poca:

1 — pa3pereHo;

0 — 3ampemeHo

Ecnu pa3pemieno, To kaHas BBITTOHIET UK 0OMEHA TOJBKO IO BHEIITHEMY
3anpocy. Ecnu 3amperieHo, To KaHaJl BBITTOTHSAET OOMEHBI 0€3 OXUIaHUs
3arpoca

24 INT | I'enepauus 3ampoca npepsIBaHus MOCJIE€ OKOHYAaHUS paObOTHl KaHaa:
1 — pa3petneHo;

0 — 3ampemeHo
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Howmep Outa

Nms

Haznauenue

26:25

LEN

JlmHa nepenaBaeMbIX JaHHBIX B OJTHOM IHKJIE OOMEHa!
00 — peseps;

01 — cioBo 32 Owura;

10 — mmHHOE ci1oBO 64 OuTa;

11 — kBagpocioBo 128 6ut

27

2D

Bxitouenue pexxuma 2-MepHOM MEePEChUIKH:
1 — nBymMepHas nepechuika,
0 — ogHOMEpHast epechlIKa

28

PR

[TpuopuTeT HUKIOB OOMEHA:
1 — BBICOKUI;
0 — OOBIYHBIHA

31:29

TY

Tumn o6meHa (BBIOOp UCTOYHHKA JTMOO IPHUEMHHUKA):
000 — kaHaJ BBIKJIFOYEH;

001 — nuHK MopT,

010 — BayTpennss mamsTh (16\16);

011 — BuyTpennss mamsthb (22\10);

100 — BuewHss namsith (16\16);

101 — Buemnee yctpoiicto Flyby;

110 — 3arpy3ounoe EPROM;

111 — uemHss mamsth (22\10)

7.3.17 TI'pynmna peructpoB NopToOB CBA3M

Peructper Oydepa mopToB CBSI3M TOCTYMHBI KaK CUETBEPEHHBIC CIOBa. J[Be TpyMIIBI

PErUCTPOB JAHHOTO THUIA OMHCaHbl B TaOmuiax 54, 55. Peructpsl ympaBieHuss u craryca

JNOCTYIIHBI KaK OJMHApHbIE ciioBa. ba3oBbelii aapec mida Bcex peructpoB LINK-mopros

0x001F0000.

Tabnuua 54 —I'pynna peructpoB Oydepa nprema/mnepeaadu mopTa CBsI3u

Nmst OmHCaHue Anpec 3HaueHue 110
YMOJTYaHUIO
LBUFTXO0:0 | Januble nepenaTunka nopta csssu 0 Ox1F 04A0 He onpeneneno
LBUFTXO0:1 | /lanusie nepenaTauka nmopta cBszu 0 Ox1F 04A1 He onpeneneHo
LBUFTXO0:2 | Jlanuble nepenaTanka moprta cBszu 0 Ox1F 04A2 He onpeneneHo
LBUFTXO0:3 | Mauusie nepeparunka nopra cesisu 0 Ox1F 04A3 He onpeneneno
L BUERXO0:0 JlanHble mpueMHuKa mopta cBsizu 0. Ox1F 04A4 He onpeneneno
Tonpko yTeHHue
LBUERXO0'1 JlarHble mpueMHUKa TopTa cBsi3u 0. OX1F 04A5 He onpeneneno
Toapko uTeHHE
L BUERXO0:2 JlanHble mpueMHHKa nopta cBsi3u 0. Ox1F 04A6 He onpeneneno
Tonbpko yTeHue
LBUFRXO0:3 Jlannble mpueMHuKa opta cBsizu 0. OX1F 04A7 He onpeneneno
Tonbpko yTeHue
LBUFTX1:0 | /lanHbIe nepenaTdrka nopra cBszu 1 Ox1F 04A8 He onpeneneno
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Hms ONHCaHHE Anpec 3HaYeHHeE 10
YMOJTYAHUIO

LBUFTX1:1 | /lanuble nepenaTyrka nopra cBsizu 1 Ox1F 04A9 He onpezeneHo

LBUFTX1:2 | Jlanuble nepenaTyrka nopra cBsizu 1 Ox1F 04AA He onpexneneHo

LBUFTX1:3 | dauusie nepesarunka nopra casizu 1 Ox1F O4AB He onpeneneno

LBUERX10 JlaHHBIC MPUEMHHKA TIOpTa CBs3H 1. OX1F O4AC He onpeneneno
Toapko uTeHHE

LBUFRX1:1 JlaHHBIC MPUEMHHKA TIOpTa CBs3H 1. 0x1F 04AD He onpeneneno
Tonbko uTeHHE

LBUFRX1:2 JlanHble mpueMHHKa opTa cBsA3u 1. OX1E O4AE He onpeneneno
Toapko uTeHHE

L BUERX1:3 JlaHHBIC MPUEMHHKA TIOpTa CBs3H 1. OX1F OAAF He onpeneneno
Tonbko yTeHHUE

LBUFTX2:0 | Nauusie nepesatynka nopra casisu 2 Ox1F 04B0 He onpeneneno

LBUFTX2:1 | [lanHble n€peaaTInKa MOPTa CBA3H 2 Ox1F 04B1 He onpeneneno

LBUFTX2:2 | JlanHble nepenaTyrka nopra cBszu 2 O0x1F 04B2 He omnpexnenero

LBUFTX2:3 | lanusie nepeatynka nopra casisu 2 Ox1F 04B3 He onpeneneno

LBUFRX2:0 JlaHHBIE IPUEMHUKA TIOpPTA CBSI3U 2. 0x1F 04B4 He onpeneneno
Toapko uTeHHE

LBUFRX2:1 JlaHHBIE IPUEMHUKA TIOPTa CBSI3U 2. Ox1F 04B5 He onpeneneno
Tonpko uTeHnE

L BUERX2:2 JlaHHbBIE TPUEMHUKA TTOpPTa CBSI3U 2. Ox1F 04B6 He onpeneneno
Tonpko uTeHnE

LBUFRX2:3 JlaHHBIE IPUEMHUKA TIOPTA CBSI3U 2. Ox1F 04B7 He onpeneneno
Toapko uTeHHE

LBUFTX3:0 | JlanHble nepegaTdyuka nopra cBsI3u 3 Ox1F 04B8 He omnpenencHo

LBUFTX3:1 | JlanHble nepeaTynka nopra cBsAsu 3 Ox1F 04B9 He omnpeneneHo

LBUFTX3:2 | JlanHble nepegaTyuka nopra cBsA3u 3 Ox1F 04BA He omnpenencHo

LBUFTX3:3 | /lanHble nepenaTyrka nopra cBszu 3 Ox1F 04BB He onpeneneHo

LBUERX3:0 JlaHHBIE IPUEMHUKA TTOpTa CBSI3U 3. OX1F 04BC He onpeneneno
Tonbko uTeHHE

L BUERX3'1 JlaHHBIE TPUEMHUKA TIOpTa CBSI3U 3. Ox1F 04BD He onpeneneno
Tonbko uTeHNE

LBUERX3:2 JlaHHBIE IPUEMHUKA TTOpTa CBS3U 3. Ox1F 04BE He onpeneneno
Toapko uTeHHE

LBUERX3:3 JlaHHBIE IPUEMHUKA TTOpTa CBSI3U 3. Ox1F O4BE He onpeneneno
Toapko uTeHHE

Ta6numa 55 —I'pymnmna perucTpoB cTaTyca U KOHTPOJIS IOPTa CBSI3U

Nwms Onucanue Anpec 3uauenme no
YMOTYaHUIO

0x0000 0001 wnm
LRCTLO |Peructp ynpasieHus IpueMHUKOM mopTta cBsizu 0 Ox1F OOEO 0x0000 0011
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Nms Onucanue Anpec Suaserie 1o
YMOJTYaHHIO
0x0000 0001 mnn
LRCTL1 |Peructp ynpaBiieHUs IPUEMHHUKOM IOpTa CBsI3H | Ox1F OOE1 0x0000 0011
0x0000 0001 nmm
LRCTL2 |Peructp ynpaBiieHus IPUEMHUKOM IOPTA CBS3H 2 Ox1F OOE2 0x0000 0011
0x0000 0001 mnn
LRCTL3 |Peructp ynpaBiieHUs IPUEMHHUKOM TTOpPTa CBSI3U 3 Ox1F 00E3 0x0000 0011
LTCTLO |Peructp ynpaBieHus nepeaaTdukoM nopta cssizu 0 Ox1F OOE4 0x0000 0000
LTCTL1 |Peructp ynpaBiieHHsI IEpeIaTIYMKOM MOpTa CBsI3HU | Ox1F OOES 0x0000 0000
LTCTL2 |Peructp ynpaBieHus nepeaaTyukoM MopTa CBSI3U 2 Ox1F OOE6 0x0000 0000
LTCTL3 |Peructp ynpaBneHus nepeaaTinkoM mopTa cBsi3u 3 Ox1F OOE7 0x0000 0000
- 3ape3epBUPOBAHbI Ox1F 0OEG- Her nannbix
Ox1F OOEF
LRSTATO [Peructp cocTosiHus MpUEeMHHKA TTopTa cBs3u () Ox1F OOFO 0x0000 0040
LRSTATL1 |Peructp cocTosiHUS MPUEMHHKA TTOpTa CBS3U | Ox1F OOF1 0x0000 0040
LRSTATZ2 |Peructp cOCTOSIHUSI PUEMHHKA TTOPTA CBSI3U 2 Ox1F O0F2 0x0000 0040
LRSTAT3 |Peructp cocTostHUS PUEMHHKA TTOPTa CBSI3H 3 Ox1F O0F3 0x0000 0040
LTSTATO |Peructp coctosinus mepenaTdauka nopra cssizu 0 Ox1F O0F4 0x0000 0002
LTSTAT1 |Peructp cocTossHus IepeaaTdyrKa mopra cBszu 1 Ox1F 00F5 0x0000 0002
LTSTATZ2 |Peructp cocTosiHus MepeaTunKa NopTa CBs3U 2 Ox1F O0F6 0x0000 0002
LTSTAT3 |Peructp cocTosiHus NepeaTuiKa mopTa CBs3H 3 Ox1F O0F7 0x0000 0002
LRSTATCO |Peructp copoca cocrostaus npuemHuka rmopta cBs3u 0| 0x1F O0F8 | He ompeneneno
LRSTATC1 |Peructp cOpoca cocrostaus npuemHuka rmopra cBs3u 1| 0x1F O0F9 | He ompeneneno
LRSTATC2 |Peructp cOpoca cocrostuus npuemHuka rnopta cBsazu 2| 0X1F OOFA | He ompeneneno
LRSTATCS |Peructp cOpoca cocrostuus npueMHuka rnopta cBsazu 3| 0x1F OOFB | He ompeneneno
LTSTATCO Peructp cOpoca cocrosiHMA mepeAaTyuka Iopra O0x1F 00FC He onpeneneno
cBsizu 0
LTSTATCL Peructp cOpoca cocrossHMS TiepeAaTyWKa IopTa 0x1F 00FD He onpexneneno
cBszu 1
LTSTATC? Peructp cOpoca cocrossHMA TmepeAaTyuka IopTa Ox1F OOFE He onpexneneno
CBSI3U 2
LTSTATC3 i’er;/ICTgp cOpoca COCTOSHUSI TepelaTdydka MopTa Ox1F OOFF He onpexneneno
BSI3H

7.3.17.1 Pezucmp ynpasnenusn npuemuuxom nopma ceészu (LRCTLX)

Peructper LRCTLX omnpenensroT mapaMmeTpbl npuema ajig noprta cBs3u. [Ipu stom
[IMPUHA TIOPTa CBSI3U MOXKET OBITh YeThIpe WM OAMH OuT. VMmeercs BO3MOXKHOCTH 33/1aTh
HIMPUHY TIOpTa CBS3M BO BpeMs cOpoca. 3HaueHue cOpoca g peructpoB LRCTLx paBHO
0x0000 0001, ecu mpu copoce 3HaueHnue Ha BbiBojge TMROE = 0 (RDSIZE = 0). Eciu npu
copoce 3nauenue Ha BeiBoge TMROE = 1, Tto 3nauenme cOpoca mns peructpoB LRCTLx
spisietcss 0x0000 0011 (RDSIZE=1). [TogpoGHoe onucanue pa3psioB perucTpa MpuBeICHO B
tabuie 56.
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Tabnauuma 56 — Peructp LRCTL

but Nwms Ha3nauenue

0 REN but BKITItOUEHUS MPUEMHHUKA!
1 — BKIIIOUEH;
0 — BBIKJIIOUEH

1 RVERE | Pa3pemienue KOHTpOJI IPU IPUEME!
1 — pa3pereno;
0 — 3anpemieHo

2 RTOE Pa3pemienne npepsiBaHus B cirydae CUTyaluu time out

3 RBCMPE | Pa3pemenue ananmza Bxona NLXBCMPI:
1 — paspemieHo;
0 — 3anpemieHo

4 RDSIZE | Pa3mep muHBI premMa:
1 — gyerbIpe OuTa;
0 — oguH OUT

5 ROVRE | Pa3pemienue npepbiBanus Ipu MepenoiHeHun oydepa npueMHuKa:
1 — paspemieHo;
0 — 3ampernieHo

6 RINIF Paspemienne nposeneHus npoue ypbl MHULIAAIU3ALHN:
1 — BBRIIOTHUTE MHUIIHATA3ALMIO ¢ TomoIIbio RINIV 3Hauenns;
0 — HE BBITIOJTHATH MHUITHATH3AIHIO

7 RINIV 3HaueHHEe  JAaHHBIX  KOTOPbIE€  HCHOJB3YIOTCS  HpPU  MpOLEaype
WHUIMATA3AIAH

31:8 - 3ape3epBUPOBAHO

Peructp He MOXET U3MEHATHCS B MPOLIECCE BBIMIOJIHEHUS Onepanuy oOMeHa. 3amnuch

AKTHBHOI'O 3HA4YCHMHA B KOHTpOJIBHBIﬁ PETUCTp AOIIYCKACTCA, TOJIBKO KOoraga pEerucrtp HMECT

HeaktuBHOE 3HaueHue (REN cOporen). C nienpio n3MeHeHUsI HACTPOEK BO BpeMs pabOThI MOpTa
CBSI3H, JIOJDKHO OBITH 3aMMMCAaHO HEAKTUBHOE 3HAYEHUE, YTOOBI TPEKPATUTh pabOTy MOpTa, MOCIE

qero CjaeayceT 3alncatb HOBOC aKTUBHOC 3HAYCHUC. HFHOpI/IpOBaHI/Ie JAaHHOTO IMpaBHJIa MOKCT

BBI3BATH allllapaTHOC MMPCPBIBAHUC OITMOKHU U HOBOE 3HAYEHHE HE 6y,JICT 3aIllMCaHo.

7.3.17.2 Pezucmp ynpasnenusn nepeoamuuxom nopma ceészu (LTCTLX)

Peructpsl ycTaHaBIMBaIOT MapaMeTphl IIepeiauu AJsl MopTa CBA3U. 3HaueHHueM cOpoca

s peructpoB LTCTLx siBnsiercst 0. [logpoOGHOe ommcanue pa3psiioB perucTpa MpUBEICHO

B Tabme 57).
Tabnauna 57 —Peructp LTCTL

Howmep Outa Nwms Hasznauenue
0 TEN but BrItOUeHUs nepegaTInKa:
1 - BxiroueH;
0 — BBIKJTFOUCH
1 TVERE | Pa3pemenue popmMupoBaHusi KOHTPOJIBHON CyMMBI IPU Tiepeiaye:
1 — pa3pemeHo;
0 — 3amperneHo
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TTOE

Pazpemienne npepbIBaHus B CIIydae CUTyaluu time out

TBCMPE

Pazpemenne popmupoBanus Beixona NLXBCMPO:
1 — pa3peteHo;
0 — zanpenieHo

TDSIZE

Pasmep mmHbI nepegayu:
1 — getwIpe OuTa,
0 — oquH OuT

75

SPD

Yacrora nepenaun LxCLKOUT pasHa:
000 — CCLK;

001 — CCLK peneunsrii Ha 1,5;

010 — CCLK nenenHslii Ha 2;

100 — CCLK penenuslii Ha 4;

Jpyrue 3HaYCHHS 3ape3ePBUPOBAHBI

31:8

3ape3epBUPOBAHO

Peructp He MOXET U3MEHATHCS B MPOLIECCE BHIMIOJHEHUS ONepanuu oOMeHa. 3aruch

AKTHBHOI'O 3HA4YCHMHIA B KOHTpOJIBHBIﬁ PETUCTP HOIIYCKACTCA, TOJIBKO KOorga pPErucrp HMMECT

HeaktuBHoe 3HaueHHe (TEN cOpomen). C 1ienbio u3MEHEHUSI HACTPOEK BO BpeMs pabOThI MOpTa

CBSI3H, JIOJDKHO OBITH 3aMMMCaHO HEAKTUBHOE 3HAYEHHUE, YTOOBI TPEKPATUTh pabOTy MOpTa, MOCIE

4ero CICAycCT 3allMCaTb HOBOC AKTMBHOC 3HAYCHHUC. HPHOpI/IPOBaHI/Ie JaHHOI'O IIpaBHJIa MOXKCT

BBI3BATh alllapaTHOE MPEepbIBaHNE OLIMOKN U HOBOE 3HaUEHUE He OyJeT 3amucaHo.

7.3.17.3 Pezucmp cocmoanus npuemuuxa nopma ceéasu (LRSTATx)

Peructpel LRSTATX yka3bIBaloT cTaTyc MpUEMHHUKA [IOPTa CBSA3H. 3HaUEHHEM cOpoca

s peructpoB LRSTATx sBisiercss 0x0000 0040. TTogpoOGHOE onucaHue pa3psioB perucrpa

MPUBEJICHO B TabuIe 58.

Tabnuma 58 — Peructp LRSTAT

Homep Outa | Hwms Hasznauenue
1:0 RSTAT | CocrosiHue Oydepa nmpueMHUKA:

00 — mycT
01 — 3nauenue Oydepa J0CTOBEPHO
11 — 6ydep monon
10 — 6ycdep He roTOB (MPUHUMAET JJAHHBIE)

2 RTER | 1 - npuemHuk oOHapyXuil CUTyaluio time out.
0 — HeT ommOKu

3 RWER | 1 — npueMHHK OOHapyKUJT OLIMOKY 3arucu
0 — HeT ommoOKu

4 RCSER | 1 — obHapyxeHa ommbKka KOHTPOIbHON CyMMBbI
0 — HeT ommbKu

5 ROVER | 1 — ommbOka nepenoaHeHus: IpueMHUKa
0 — "er ommoOKu

6 RINIT | CocrosiHue nHUIIMATA3AIIUN TTPUEMHUKA':
1 — mpounHnIManu3upoBaH
0 — He MHULIMATM3UPOBAICS
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31:7 ‘ - Bcerna sonb

7.3.17.4 Pezucmp cocmosanusn nepedamuuxa nopma ceazu (LTSTATx)

Peructper LTSTATX yka3bIBarOT CTAaTycC MepeiaTyruka mopTa CBsI3u. 3HaUeHHEM cOpoca
peructpoB LTSTATx sBisercs = 0x0000 0002. IlogpoOHoe omucaHue pa3psioB perucrpa

npuBeeHOo B Tabmie 59.

Tab6numa 59 — Peructp LTSTAT

Howmep Ourta Nwms Hasznauenue

0 TVACANT | 1 - 6ydep MOXKET NPUHATH JaHHEIE,
0 — Oydep He MOXKET NPUHATH JaHHbBIE

1 TEMPTY | 1 - nepepatuuk nycr;
0 — mepenaTymk 3aHAT

2 TTER 1 — ommOka nepenaun time out;
0 — ger omMOKHU

3 TWER 1 — ommOKa 3anucwu;
0 — "et omMOKH

31:4 - Bcerna vonb

7.3.17.5 Pezucmpul copoca cocmoanus npuemHuKka/nepeoamuuKa nopma céa3u

(LRSTATCX u LTSTATCX)

YreHure perucTpoB BO3BpalllaeT 3HaUCHHE PETUCTPOB CTaTyca NpUeMHHUKa/epeaTunka
C aBTOMaTHYECKUM OOHYJIIEHHEM HEKOTOPhIX OUT PErHCTPOB CTaTyca MpUEMHHKa/TepeaaTynKa
(cMm. myHKTBl 7.6.14 «Peructp coctostHust npuemHuka nopta cBasu (LRSTATx)» u 7.6.15

«Peructp cocrosinug nepenatunka nopta cBazu (LTSTATX)».

7.3.18 TI'pynna peructpoB nHtepdeiica BHeIIHeH UHBI

Peructpsl BHeIIHEro nopTa mnpeacTaBieHsl B Tadnuie 60.

Tabnauna 60 — I'pynma peructpoB nnTepderica MUHBI

3HaueHue mocie

Nwms Onucanue Anpec
copoca
SYSCON Peructp kKoHpHUrypanuy BHEITHEH ITHHBI Ox1F 0080 0x0000 9067
] ] Ox1F 0081- -
Ox1F 0082
nBUSLOCK Peructp 610KupOBKY BHELITHEHN IINHBI Ox1F 0083 M.
Onpenenenue
Ox1F 0084 Cwm.
SDRCON Peructp xondurypaunu SDRAM Onpenenenne
- - Ox1F 0085 -
SYSTAT Peructp craryca cucremsr; Tonsko utenue | Ox1F 0086 M.
Omnpenenenue
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SYSTATCL Peructp craryca cucremsr; agpec mus | Ox1F 0087 He ompeneneno
copoca ommOok. Tonbko yTeHHE
i ) Ox1F 0088— -
Ox1F 008B
Makcumanbioe  uncio  uuknop g | OX1F 008C Cwm.
BMAX PaBHOIOCTYITHOCTH [IUHBI Onpenenenue
Texymee 3nauenne BMAX; Tonbko
BMAXC | aremme OXIF008D 1 00000 FFFF
i ] Ox1F 008E— -
Ox1F O09F

7.3.18.1 Pezucmp xounguzypayuu enewnent wmunot (SYSCON)

Peructp SYSCON omnpenensier koHurypanuio BHENIHEW muHBL. [ maHHOTO
perucTpa WMEeTCs CIeNHalbHOE YIpPaBICHHE KOJIWYECTBOM 3amMiCe B PETHCTD.
BreiBog NBUSLOCK Bo Bpemsi cOpoca ompejensieT KOJWYECTBO 3ammMcei B peructp (oaHa
3amuch WK 0e3 orpaHudeHuid). Eciin onpeeneHa o/iHa 3aKCh, TIOCHIE €€ BHIIOJTHCHUS IPYTHE
ITONIBITKY 3aIIMCH UTHOPUPYIOTCA. Takue ke orpanndenus kacarorcs peructpa SDRCON. [ns
3ammucu B peructp SYSCON (u peructpa SDRCON) Gonee oaHoro pasza HEOOXOAMMO
ynepxuBaTh B 1 BeiBog NBUSLOCK Bo Bpemst cOpoca. 3anuch BO3MOKHA TOJIBKO B PEXHUME
cynepsusopa. [logpoOHoe onrcanue pa3psa0B perucrpa npuBeaeHo B Tabnuie 61.

Tabnuuma 61 — Peructp SYSCON

Howmep Ourta Nwms Ha3znauenne

0 BNKOIDLE | BeraBka mycToro IMKJIa MEXAY ONepanusMH AOCTyHna K OaHKy
namsata MSO:

1 — BCTaBUTH LUK,

0 —mer

2:1 BNKOWAIT | KonmndyecTBO BHYTPEHHHX LHWKJIOB OXHIAHUS TPH OOpameHuHu K
6anky MS0:

00 — HOJIb HUKIIOB;

01 — oxuH LUK,

10 — nBa qukia;

11 — Tpu ukna

4:3 BNKOPIPE | I'myOouna xoHBeiiepa 6anka nmamsita MSO:

00 — ouH LUK,

01 — nBa nuKna;

10 — Tpu nukna,

11 — geTsIpe HHKITA

S) BNKOSLOW | Tun nportokona oOmena /it 6anka MSO:
0 — cuHXpOHHBIN (KOHBEHEPHBIN);

1 — MenneHHbIN (ACHHXPOHHBIHN )
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Howmep Guta

Nms

Hasznauenue

6

BNK1IDLE

BceraBka mycToro mukia MEXIy ONEpanusMd JOCTyNa K OaHKy
namMmsaTd MS1:

1 — BCTaBUTH LUKII,

0 —mer

8:7

BNKIWAIT

KosrdecTBO BHYTPEHHHX IMKJIOB OXXHIAHHS IPH OOpAIICHUHM K
O6anky MS1:

00 — HOJIb LIUKIIOB,

01 — oxuH LUK,

10 — ngBa nukia;

11 — Tpu nukia

10:9

BNK1PIPE

I'my6una koHBeiiepa 6anka nmamsatu MS1:
00 — oguH LUKIT;

01 — gBa HuKIiIAa;

10 — Tpu 1uKIa;

11 — yeTbIpe 1UKIA

11

BNK1SLOW

Tun npotokosia oomena aist 6anka MS1:
0 — cuHXpOHHBIN (KOHBEHEPHBIN);
1 — MenneHHbIN (ACHHXPOHHBIH )

12

HOSTIDLE

BceraBka mycToro nukiia MeXAy OMepalnusMu JOCTyNa K 00JacTu
MMaMATH XOCTa:

1 — BCTaBUTH LUK,

0 — mer

14:13

HOSTWAIT

KoindecTBO BHYTPEHHHX IMKJIOB OXXHIAHHS TMPH OOpAIEHUH K
obJracTu Xocra:

00 — HOJIb LUKIIOB;

01 — oxuH LHKIT,

10 — nBa nukia;

11 — Tpu nukna

16:15

HOSTPIPE

I'myOnHa xoHBelepa /i 00J1aCTH XOCTa:
00 — oauH LUK,

01 — nBa nuKna;

10 — Tpu nmkIa;

11 — geTsIpe HHKIA

17

HOSTSLOW

Tun npotokosia oOMeHa a1t 00J1IacTH XOCTa:
0 — cuHXpOHHBIN (KOHBEHEPHBIN);
1 — MeaieHHBIHM (ACHHXPOHHBII)

18

19

MEMWIDTH

HIupuHa MUHBI JAHHBIX TPU OOPANCHUH K BHEIITHEH MTaMSITH
1 - 64 oura;
0 — 32 oura

20

MPWIDTH

HluprHa MIMHBI JAHHBIX HpU OOpaIIeHUH K MYJIbTHIIPOLIECCOPHOM
00JIacTH maMsITH.

1 — 64 Owura,;

0 — 32 oura
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Howmep Outa Nms Haznauenue
21 HSTWIDTH | [llupuna muHb JAHHBIX IPH 00paIEHUH K TaMsTH XOCTa:
1 — 64 Gurta;
0—32 Oura
23:22 Bcerma 0
24 Pexxum pabotel Bxognoro ®UDO BrHemHero nHTEepdeiica:

0 — HOpMaJIBHBIN PEKHM;
1 — yckopeHnue nepenaun JaHHbIX.
BuT MOXHO TONBKO yCTaHOBUTH. COPOC TOJIBKO anmapaTHo

25 Pexum paboTel BeIxoHOTO Oy(hepa BHEIIHET0 nHTepdetica:
0 — HOpMaNBHBIN PEXUM;

1 — yckopeHue nepenavn 1aHHbIX.

but MOHO TONIBEKO ycTaHOBUTH. COPOC TOJBKO anmapaTHoO
31:26 Bceerpa 0

7.3.18.2 Pezucmp ynpasnenusn onoxuposkoii munvt (NBUSLOCK)

Peructp NBUSLOCK omnpenenser cCOCTOSHHE 3ampoca OJOKHPOBKH IIHHBL. B 3TOM
32-pa3psTHOM PETUCTPE OTPEIEIICH TOJIBKO OJHMH HyJeBou Out. Bee nmpyrue outsl (¢ 1 mo 31)
HE MCIIOJIB3YIOTCS. 3aIuCh 3HaUeHUs | B HyJIeBOW OUT BBI3BIBACT 3aIPOC HA OJIOKUPOBKY IIUHBI
CO CTOpOHBI mporieccopa. Eciu mpoiieccop MONydUT MIMHY B pe3ysbTare apOuTpaka, TO OH
3a0mokupyeT €€ 3a coboil u Oyner MacTepoM A0 TeX IMOp, MoKa OUT OJOKUPOBKU HE OyneT
copomen. @akT 3axBaTa IIMHBI CHTHAJIU3HPYETCS CICIUAIBHBIM (JlaroM B PErUCTpe
COCTOSTHHSI.

7.3.18.3  Pezucmp xonguzypauuu SDRAM (SDRCON)

Peructp SDRCON omnpeznenser koHdurypauuto BHemHed! SDRAM. 3nauenue
peructpa nocie copoca paBHo Hymo. [logpoO6HOe onrcanue pa3psiioB perucTpa NpUBEACHO B

Tabuie 62.
Tabnauma 62 — Peructp SDRCON
Howmep Outa Nwms Hasznauenue
0 SDREN | Bxirouenne konTposuiepa SDRAM:

1 — BKITIOUEH;

0 — BBIKJTIOUEH
2:1 nCAS 3anepxkka NCAS:
00 — oIMH LUK,

01 — nBa uuKna;
10 — Tpu 1uKIa;
11 — pesepn

3 PIPE JlononHuTENbHBIN KOHBEHED:
1 — ncnone3yercs;

0 —wHer
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Howmep Outa Nwms Ha3nauenue

54 PAGE | Pasmep crpaHumpl (KOJHMYECTBO CTOJIOIOB B CTPOKE MHKPOCXEMBI
SDRAM):

00 — 256 cT0n010B;

01 — 512 cTon0uos;

10 — 1024 cronbua;

11 — peseps

8:7 REF [Mepuox pereneparmu namsitu (B Taktax SOCCLK):

00 — 1100 uukIOB;

01 — 1850 uuKIIOB;

10 — 2200 1uKIiI0B;

11 — 3700 ukioB

10:9 PRC2RAS | 3azepxka ot moazapsaa jo ctpoba NRAS (B takrax SCLK):

00-2;

01-3;

10 - 4;

11-5

13:11 RAS2PRC | 3anepxka oT ctpoda NRAS no komanas! moazapsaaa (B Takrax SCLK):
000 - 2;
001 - 3;
010 - 4;
011 -5;
100 - 6;
101-7;
110-8;
111-9
14 INIT Be100op nocnenoBaTebHOCTH MHULIMAIU3ALUY:

1 — xomanga MRS nocne pereHepanyu namsTy;
0 — xomanma MRS nepen perenepanueit maMsaTi

15 EMREN | Ucnonp3oBanme TOMOJIHUATEILHOTO PETUCTPA PEKUMA:
1 — pa3pemieHo;

0 — He ucmoNb3yeTcs

31:16 - Bcerna 0

7.3.18.4  Pezucmp cmamyca cucmemot (SYSTAT)

Peructp SYSTAT mnpenHa3HaueH TOJBKO AJisl YTEHHS M YKa3bIBa€T HA COCTOSHHE
HEKOTOpBIX TMapaMeTpoB cHUCTeMbl. 3HaueHuem cOpoca peructpa SYSTAT sBusercs
O0xXX00 SSOS (rme XX ne ompexaenensl, SS — BbiBoa). llogpoOHoe omucanue paspsiioB
perucrpa npuBeeHo B Tabmuie 63.

Tab6numa 63 — Peructp SYSTAT

Howmep Outa Nwms Haznauenue
2:0 ID Nnentuduxarop npoueccopa. Bozmoxusie 3HaueHue ot 0 1o 7
3 - Bcerna 0
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Howmep 6uta Nwms Haznauenue
6:4 BUSMSTR ID npoueccopa, KOTOpPbIi B JaHHBIH MOMEHT SIBJISIETCS MAaCTEPOM Ha
[IMHE
7 HSTMSTR 1 — macTepoM Ha IIMHE SBISETCS XOCT-IIPOIIECCOp;
0 — macrep Ha mmue nporeccop BUSMSTR
10:8 3HaveHre KOHTaKTHBIX mapukoB RANGEFIL
11 - Bceerna 0
12 BOOTMDE Pexwum 3arpysku:

0 — u3 Bremero EPROM;
1 — u3 APyroro KCTOYHUKA

13 MRSCOMP [Tpu3Hak OKOHYAHUS MPOLETYpPHl WHULUATH3AINHA JTUHAMHYECKON
namsTH (ToJIBKO a7 mporeccopa ¢ ID[2:0]=000):

1 — 3aBepmiena. [laMsaTh TOTOBA K HCIIOTH30BAHHIO

0—mer

14 BUSLKACT  |[Ipu3Hak 3axBara IIUHBIL:

1 — Texyiuii nporeccop cTajl MacTEpOM Ha ILIMHE U yJIEP>KUBAET €€,

0 — Her 3axBaTa IIUHEI
15 - Bcerma 0
16 BROADREADERR|Ommbka  pgocTtyma K  MIMPOKOBEUIATENLHOMY  aJpPECHOMY

POCTPAHCTBY:

1 — ObuTa MOMIBITKA YTEHUS U3 YKa3aHHOTO IIPOCTPAHCTBA;
0 — Het ommoOKu

17 AUTODMAERR [I[Ipu3nak omubku B pabote kaHanos AUtODMA:

1 — 6buTa MOMBITKA 3aIIMCH B BBIKJIFOUEHHBIHN KaHAa;

0 — Het ommOKu

18 SDRAMERR  [[Tpu3nak omm6ku nocryna k SDRAM:

1-06pa momeITKa JOCTyNa HEWHULMAIM3UPOBAHHON BHELIHEH

JTUHAMHAYECKOMN MMaMsTH,
0 — HeT omMOKH

19 MPREADERR |Ilpu3Hak  omuOKM  UYTeHMS  HPOLECCOPOM  COOCTBEHHOIO
MYJIBTUIIPOLIECCOPHOTO aJPECHOr0 MPOCTPAHCTRA!

1 — ommbka. beuio ureHue;

0 — "er ommoOKku

31:20 - Bcerma 0

[Tporpammbl MoryT cuuthiBaTh peructp SYSTAT, ucnons3ys umena SYSTAT wunu
SYSTATCL (copoc SYSTAT):

— SYSTAT — utenue 6e3 U3MEHEHHIA B COJIEPKUMOM PETUCTPA,;

— SYSTATCL — pa3psanbt 19—16 6GyayT cOpoIIeHbI OCIe YTECHUS.

7.3.18.5 Pezucmp ozpanuuenusn epemenu ynpasienus wiunoi (BMAX)

B peructp BMAX 3arpyxkaercs makcumanbHoe uucio mukioB (SOCCLK) s
KOTOPBIX MPOLIECCOP MOXKET COXPAHSThH BlaJieHUE BHEIIHEH muHoM. Mcnonb3ytores Tonpko 16
minaammux out peructpa. Crapmme OuThl Bceraa paBHbl Hymro. [locie cOpoca 3HaueHwue
peructpa paBHo 0xFFFF. 310 3HaueHne cOOTBETCTBYET BBHIKJIIFOUEHUIO CUETUUKA.
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7.3.18.6 Pecucmp meKkyuiezo 02panuydeHus pemMeHu ynpasieHus WuHou
(BMAXC)

JlaHHBIN perucTp ABisgeTcs cueTYNKOM U MOKeT Kaxablid TakT SOCCLK n3mensTs cBoe
3HaueHue (yMeHblmaeTcs Ha 1). Anpec BMAXC noctyrneH Toiabko 1mo uTeHuto. OmpeeneHbl
ToJIbKO 16 Mitagmux paspsgoB cueruuka. Crapuive Bcerna paBHbl Hyiro. [locie cOpoca
BMAXC paBen OXxFFFF. OT0 cOOTBETCTBYET BBHIKIIFOUEHHOMY COCTOAHUIO. CUETUMK 3arpy’KaeT
BMAXC 3arpyxaer HOBoe 3HaueHue mpu 3anucu no aapecy BMAX. Ecnu 3anmcanHoe
3Hauenue He paBHO OXFFFF, To 3T0 03Hauaer BKItoueHue cueTurka B padory. Ecnu Texymumii
IPOIECCOp 3aXBaTWi IIMHY M HCHOib3yeT ee, To Kaxabid TakT SOCCLK cyetunmk Oyper
yMeHbIIaTh cBoe 3HaueHue Ha 1. [Ipu moctmxkennn 3HaueHus 0 CUETUYHUK MPOBEPSIET HATUYME
3aMpoCcoB K HIMHE CO CTOPOHBI JPYruX IMmpoleccopoB. Eciy ux HET — cYeTUuK nepe3arpyxaeT
3HaueHne u3 BMAX u npogoikaer cuet. Eciii 3anpockl €CTh — CUETYUMK OCTAHABIMBAETCS U
TpedyeT OT mpolieccopa 0CBOOOIUTH IITUHY.

7.3.19 TI'pynna peructpos dmyJsitopa JTAG
Tab6numa 64 — I'pynna peructpos JTAG

Nwms Ornucanue Anpec Suaiertie 1o
YMOJTYaHHFO
EMUCTL VYnpasnenue Ox1F 03A0 0x0000 0000
EMUSTAT CocrosiHue Ox1F 03Al 0x0000 0002
EMUDAT JlanHbIe Ox1F 03A2 He onpeneneno
IDCODE Kox ID Ox1F03A3 0x427A FOCB
EMUIR:0 Komansa 0 Ox1F 03A4 0x33C0 0000
EMUIR:1 Komanna 1 Ox1F 03A5 0x33C0 0000
EMUIR:2 Komanna 2 Ox1F 03A6 0x33C0 0000
EMUIR:3 Komanga 3 Ox1F 03A7 0xB3C0 0000
- - Ox1F 03A8 -
OSPID OSPID Ox1F 03A9 He onpeneneno
- - Ox1F 03AA-0x1F 03BF -

7.3.19.1 Pezucmp ynpagnenua (EMUCTL)

Peructp EMUCTL ycraHaBnuBaeT mapaMeTpbl SMYJALHMUA. 3HadeHHeM cOpoca
peructpa EMUCTL sBnserca 0. boasmmucTBO paspsnoB peructpa EMUCTL ucnons3yrores
HMYJISATOPOM M HE JOJDKHBI MOJIU(UIMPOBATHCS MporpaMMoil. EnWHCTBEHHBIMU paspsaamu,
MpeIHa3HAauYCeHHbIMU JJI UCIONIb30BaHUs mporpamMmoi, sBisitorcs SWRST (mporpammusiii
copoc) u BOOTDIS (3anper 3arpy3kun). [lonpobHoe onrcanue pa3psaoB perucrpa NpuBeaecHO
B Tabmurie 65.

Tab6numa 65 — Peructp EMUCTL

Howmep 6uta Nwms Ha3nauenue

0 EMEN Bxtouenue smynsaropa:
1 — BxIIIOUEH;

0 — BBIKJIFOYEH
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Howmep 6uta Nwms Ha3nauenue

1 TEME Pazpemienne renepaiuu 3armpoca K mporeccopy mo sxoay TMS:
1 — pa3pereno;
0 — 3ampernieHo

2 EMUOQOE Pa3zpemenne akTuBHOM BbITaun nH(popMmanuu Ha Beixo TDO:
1 — paspemeHo;
0 — 3ampernieHo

3 - bur obmiero HazHavYeHUS

4 SWRST 3anpoc nmporpaMmmMHOro copoca:
1 — cbpoc;
0 — pabGouwuii pexxum

5 BOOTDSBL | 3anpernienue 3arpy3ku:
1 — 3amperieHo;
0 — pasperieHo.
VYcTaHoBKa JaHHOTO OUTa 3anpelaeT 3arpy3Ky u3 BHemHero EPROM

31:6 - Bcerma Houb

7.3.19.2 Pezucmp muna kpucmanna u kooa ID (IDCODE)

Peructp IDCODE onpeaensier ID moaenu mpoleccopa U Thna Kpucraia. Peructp
JOCTYIIEH TOJBKO MO uTeHuIo U umeeT 3Hauenue 0x427AF0CB.

7.3.20 Peructp cocrossnus amyasinuu (EMUSTAT)

Peructp EMUSTAT otpaxkaeT cocTosiHue >MyJslud. 3HaUueHHeM cOpoca perucrpa
EMUCTL sBmsercs 0x0000 0002. ITogpoGHOe omucaHue pa3psaoB PErucTpa IPUBEICHO
B Ta0muIe 66.

Tabnuuma 66 — Peructp EMUSTAT

Howmep 6ura Nma Hasznauenne

0 EMUMOD | 1 — nportieccop B COCTOSIHUN dMYIISIIUH,
0 — HOpMaNBHBIA PeKUM PabOTHI

1 IRFREE | ®nar roroBHOCTH KOMaHab! B peructpe EMUIR:
1 — xomaHga roToBa;
0—mner

2 INRESET | ®nar cobpoca smynsaTopa

31:3 - Bceerna Houp

7.3.21 T'pynnbl perucTpoB OTJIAJAKHU

['pymimel OT/Ia KK OMHMCHIBAIOTCS B Tabnuie 67. JlocTyn K perucTpaM OTIa ki BO3MOXKET
TOJIBKO KaK K OTJAEIbHBIM ciioBaM. K perucrpam OTiajKd MOXKET ObITh IPUMEHEHA TOJIBKO
KOMaH/Ja IePEChUIKH «PETUCTP-PErUCTP» WM KOMaHaM HEMEIJIEHHOH 3arpy3KH JaHHBIX. OTH
pPErucTphl HE MOTYT OBITh 3arpy>KEHbI U3 MaMITH WIM COXPaHEHbl HApSMYIo B namsath. [locie
KaQ)KJIOM 3aIIMCH B PETUCTPHI IPYIIIBI OTIAJKH IPOMCXOIUT MEPE3aIyCK KOHBeMepa Impoueccopa.

AO «IIKK Munanopy TCKA.431281.016CI1 125



Tabnuuma 67 —['pynna perucTpoB OTJIaAKU

Cneyugpuxayua K1967BH02BG

Nms Onucanue Anpec 3}/};1:;?;;“1:2
WPOCTL VYnpanenue Toukoit HaboaeHus 0 Ox1E 0360 0x0000 0000
WP1CTL VYnpasienue Toukoil HabmoaeHus 1 Ox1E 0361 0x0000 0000
WP2CTL VYnpasieHrue TOUKoi HaOMI01eHHS 2 Ox1E 0362 0x0000 0000

- - Ox1E 0363 -
WPOSTAT Cocrosiaue Touku Habmoaenus 0; (RO) Ox1E 0364 0x0000 0000
WP1STAT Cocrostaue Touku Habmonenus 1; (RO) Ox1E 0365 0x0000 0000
WP2STAT Cocrosnue Touku HabmoaeHus 2; (RO) Ox1E 0366 0x0000 0000

- - Ox1E 0367 -

WPOL HwxHuii agpec Touku HaboeHus 0 Ox1E 0368 He onpeneneno
WPOH Bepxuuii anpec Touku HaOmoaeHUs () Ox1E 0369 He onpeneneno
WP1L HwxHuii anpec Touku HaOmr0aeHUs 1 Ox1E 036A He onpeneneno
WP1H Bepxuwuii anpec Touku HabmoneHus | Ox1E 036B He onpeneneno
WP2L HwxHnii agpec Touku HaOto1eHUs 2 Ox1E 036C He onpeneneno
WP2H Bepxuwuii anpec Touku HaOIIOIeHUS 2 Ox1E 036D He onpeneneno
WPDR Peructp nannbIx Touku HabmroAeHUS | Ox1E 036E 0
WPMR Peructp macku Touku HabmoaeHus | Ox1E 036F 0
CCNTO HwxHsis yacTh cueTYnKa 1UKI0B Ox1E 0370 0
CCNT1 BepxHss yacTh cyeTunKa HUKIIOB Ox1E 0371 0
PRFM Macka MOHUTOpPA IPOU3BOJUTEIBHOCTH Ox1E 0372 0x0000 0000
PRFCNT CueTunk MOHUTOpA MPOU3BOJAUTEIBHOCTH Ox1E 0373 0x0000 0000
TRCBMASK Macka 6ydepa TpaccupoBku (RO) Ox1E 0374 0x0000 0000
TRCBPTR VYkazarens 6ydep TpaccupoBku (RO) Ox1E 0375 0x0000 0000
) ) Ox1E 0376— )
Ox1E 037B
TRCBVAL Honyctumsrii 0ydep TpaccupoBku (RO) Ox1E 037C 0x0000 0000
] ) Ox1E 037D- )
Ox1E 037F
TRCB31-0 | Bydep tpaccuposku (RO) OgleE%llf; 0x0000 0000

Touka HaOMIOACHUS TMpENCTaBIACT COOOM MEXaHW3M OIUCAHMS YCIOBHUS, NpU
BBINIOJIHEHUU KOTOPOTI'0 MOJYJb OTJIaAKH (OPMHPYET 3ampoc K Mpoleccopy Ha 00paboTKy
UCKJIIOUUTEIBHON CUTYyaIlMH JIH00 Ha TIEPEX0 B PEXKUM IMYIISIIIHH.

7.3.21.1 Pezucmp ynpasnenus mouxoii Haonrwoenus (WPxCTL)

VY kaxxgoi u3 Tpex Touek HabmoaeHus ecth peructp ynpasinenus (WPOCTL, WP1CTL
u WP2CTL), xoTopblii HCHONB3yeTCS ISl OMpeAeNeHUs] ISHCTBHM TOYKH HAOJIOICHHUS.
3nauenueM copoca peructpoB WPXCTL saBmsiercss 0x0000 0000. Kaxknas n3 Touek HabI01eHUS
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OCYIIECTBJIIET MOHUTOPUHI ONPEEIEHHBIX IIWH IpoueccopHoro sapa. Touka 0 — muny I,

touka | — el J u K, Touka 2 — muny S.

[Toapo6HOe onucanue pa3psaaoB peructpa WPOCTL npuseneno B Tabmuiie 68.

Tabnuuma 68 — Peructp WPOCTL

Howmep 6uta

Nms

Hasznauenue

1:0

OPMODE

Pexxum paboThr:
00 — BBIKIIFOYEHA;
01 — BxiroueHa. AHaIM3 COBIIAJICHUS apeca;

10 — BxiTrOueHa. AHaIKU3 MOMaJaHus B UHTEPBAI,
11 — BxiroyeHa. AHaiiu3 BbIXOJla BHE HHTEpBaIa

3:2

EXTYPE

JIe!cTBYA NIPU BBIIIOJIHEHUH YCIIOBHSL:
00 — meT neicTBUiA;

01 — mporpaMMHOE HUCKITFOUYCHHC;

10 — mepexo/ B pexXuM dMYISATOPA;
11 — pe3epB

SSTP

PexxuM momaroBoro BhIMTOJIHEHUSA KOMAHI;
1 — BKIIOUYEH;
0 — BBIKJIFOYEH

15:5

3ape3epBUPOBAHO

31:16

WPOCNT

HCKIIOYUTEILHON CUTyalluu

CYeTyrK KOJUYeCTBA Cpa6aTBIBaHHﬁ TOYKHU Ha6J'IIO)IeHI/IH A0 IreHepannu

[TonpoOHoe onucanue paspsnoB peructpa WP1CTL npuseneno B Tabnuue 69.

Tabnuua 69 — Peructp WP1CTL

Howmep 6uta

Nwma

Haznauenue

1:0

OPMODE

Pexum paboThI:
00 — BEIKIIFOUEHA,
01 — BrirrOUeHa. AHAJTU3 COBMAJICHUS ajpeca;

10 — BxiTIOUYCHA. AHAJIHM3 TIOMTAJaHUS B HHTEPBAT,
11 — BiroYeHa. AHaJIM3 BBIXOJa BHE HHTEpBAIa

3:2

EXTYPE

JleWicTBUS PH BBHITIOJIHEHUH YCIIOBHSL:
00 — HeT neicTBUIA;

01 — nmporpaMMHO€ UCKIIIOUEHHE;

10 — mepexo/ B pekuM 3MYJIATOPA;
11 — pe3epB

READ

MOHHTOPHHT IIUKJIOB YTCHHUS:
1 — BKIIOUEH;
0 — BBIKJIFOYEH

WRITE

MOHHTOPHHT IUKJIOB 3aIUCH:
1 — BKITIOYEH;
0 — BBIKJIFOYEH

Jbus

MOHHUTOPUHT LIKHBI J:
1 — BxIIIOUEH;
0 — BBIKITIOYEH
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Howmep 6uta Nwms Haznauenue
7 Kbus | Mounutopunr muss! K:
1 — BKIIOYEH;
0 — BBIKJIIOUCH
15:8 - 3ape3epBUPOBAHO
31:16 WPI1CNT |Cuerunk konaudecTBa cpadaThIBaHUN TOYKHM HAOJIIOJCHHS 1O TCHEPALMH
HCKITIOYUTEIILHON CUTYyaInH

[TonpobHoe onmcanue paspsinoB peructpa WP2CTL npuBeneno B Tabmutie 70.
Tabnuuma 70 — Peructp WP2CTL

Howmep Outa

Nms

Haznauenue

1:0

OPMODE

Pexum pabotsr:

00 — BEIKIIFOUEHA,

01 — BriroUeHa. AHAITU3 COBMAICHUS apeca;

10 — BkiTrOYeHa. AHaIKU3 MONAJaHs B UHTEPBA,
11 — BximroyeHa. AHaNIKM3 BBIXO0J1a BHE MHTEpBaja

3:2

EXTYPE

JIeficTBUS IPH BHITIOJTHEHUH YCIOBHSL:
00 — meT neicTBUiA;

01 — mporpaMMHOE UCKITIOUCHHE;

10 — mepexo/ B peKUM dMYJIISTOPA;
11 — pe3epB

READ

MOHHTOPUHT IIUKJIOB YTCHUS:
1 — BKIIIOUEH;
0 — BEIKJIFOYEH

WRITE

MOHUTOPHHT UKIIOB 3aIKCH:
1 — BKIIOUYEH;
0 — BBIKJIIOUEH

15:6

3ape3epBUPOBAHO

31:16

WP2CNT

CYeTyrK KOJIUYeCTBA Cpa6aTBIBaHHﬁ TOYKHU Ha6J'IIOI[eHI/I$I A0 I'€Hepalun
HCKIIOYUTEILHON CUTyallun

7.3.21.2 Pezucmpuot cocmoanus mouku naonwoenus (WPxSTAT)

Y kaxmoi W3 Tpex To4yek HaOmromeHust ectb peructp cocrosaus (WPOSTAT,
WPISTAT u WP2STAT). 3nauenusamu copoca peructpoB WPXSTAT ssasitores 0x0000 0000.
[TonpoGHOE onucanue pa3psioB perucTpa npuBeaAeHo B Tadmuie 71.

Tab6numa 71 — Peructp WPxSTAT

Howmep Outa Nwms Ha3zunauenne
15:0 WPXCNT | Tekymiee 3HaueHuE cueTYMKA TOUYKU HaOmoAeHus. CUeTunk BhIYMTaET |
KK pa3 Mpu cpadaThIBAHUU TOYKU
17:16 EX CocrostHue TOYKU HAOIIOACHUS .

00 — BBIKITIOYEHA;
01 — akTHUBHA;
10 — peseps;
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11 — nepenoysHUICS CUETUUK
31:18 - Bceerpa 0

7.3.21.3 Pezucmpot ykazamensn aopeca mouxku Haoarwoenus (WPxL/WPxH)

Ykazarenu ajjpeca TOYKHU Ha6J'II-O,Z[eHI/I}I SBISIOTCS  32-OMTHBIMU YKa3aTCIIsIMU,
OIIPpCAC/AIOIMUMU  aIpCC WJIIM JHAIIa30H aJApCCOB TOYKU Ha6J'IIOI[eHI/I}I. ITocne C6pOC3 50,4
3HAYCHHEC HEC OIPCACIICHO.

7.3.21.4 Pezucmp macku monumopa npouszeooumenvnocmu (PRFM)

Peructp macku monuTopa npousBoautenbHoctu (PRFM) onpenensier, kakue coObITHS
B TIpolLlecCOpe  OTCIEKHUBAIOTCA W TOJCYUTHIBAIOTCS  CUETYMKOM  MOHHTOpPA
npomsBoautenbHocTH (PRFCNT). 3nauennem copoca peructpa PRFM seisiercst 0x00000000.
[ToapoGHOe onucaHue pa3psaI0B perucTpa MpUBEICHO B TabuIe 72.

Tab6numa 72 — Peructp PRFM

Howmep Nwms Ha3nauenue
outa
7:0 - Pesepr
8 Jexe [loncuetr koMaH[, BHIIIOJIHEHHBIX Ha IMHUM KOHBelepa J:

1 — BKIIOUYEH;
0 — BBIKJIFOYEH

9 Kexe [TomcueT koMaH, BHIMOJIHEHHBIX HAa IMHUU KOHBeiepa K:
1 — BKIIIOUEH;
0 — BEIKJIFOYEH

10 Xexe [Toncuetr koMaH[, BHITOJIHEHHBIX Ha JIMHUAX KoHBelepa X1 u X2:
1 — BKIIOUYEH;
0 — BBIKITFOUEH

11 Yexe [Toncuer komaH 1, BHITIOJIHEHHBIX Ha JIMHUIX KOHBeWepa Y1 u V2!
1 — BKIIIOUEH;
0 — BBIKITIOUEH

12 Sexe [TomcueT koMaHI, BHIIOJIHEHHBIX HA IMHUU KOHBEHepa S:
1 — BKIIOUEH;
0 — BEIKJTFOUEH
15:13 - Peseps
16 STALL | [Tomcuer koMaHJ OCTAaHOBOB KOHBelHEpa BEI3BAHHBIX OKUIAHUEM JaHHBIX
WM IPYTUMH OJIOKHPYIOIIUMU KOHBEHEp CUTYaIUSIMH .
1 — BKIIIOUEH;
0 — BEIKJTIOUEH

17 BTB_true | [Toacuer koauvecTBa MpaBUIBHBIX MIPeACKa3aHuii Oydepa mepexoaos:
1 — BxIIIOUEH;
0 — BBIKITIOUEH

18 ABORT | [Toxcuer komu4ecTBa MPOrpaMMHBIX UCKIIOUUTEIBHBIX CUTYaIUil:
1 — BxutOUEH;
0 — BBIKITIOUEH
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Howmep Nwms Hasznauenue

outa

19 Uexe [Togcyer komuyecTBa JMHUKA  KOMAaHJ, BBIIOJHEHHBIX B  PEXHUME
TIOJIb30BATEIIS:

1 — BKIIIOUEH;
0 — BEIKJIFOYEH

20 BTB_false | IToacuer konnuecTBa OMIMOOYHBIX MPeaCKa3anuii Oydepa mepexo0B:
1 — BKIIOYEH;
0 — BBIKIJTFOUCH

21 BTB_load | IToacuer konuuecTBa 3arpy30k B Oydep mnepexo/ioB:
1 — BKIIIOUEH;

0 — BBIKITIOUEH

31:22 - Pesepr

Bce coObITHS, KOTOpBIE OTCIEKHBAIOTCA MOHHUTOPOM MPOU3BOAUTEIBHOCTU
cymmupyrored no «MJIN» v npu ux HACTYIUIEHUW MPOUCXOIUT yBeanudeHue cuetunka PRFM
Ha 1. JIorM4HBIM SIBJIAETCS pa3pelICHUE MOJCYETA OJHOTO YCIOBHS U3 MHOTHX.

7.3.21.5 Pezucmp cuemuuka monumopa npouszeooumensnocmu (PRFCNT)

Ha3Hauenune cueTdynka MPOHM3BOJMUTEIBHOCTH — YBEIWYMBATh CBOE 3HA4YCHHE Ha |
KKl pa3, KOrja TMPOHMCXOAUT OTCIekuBaeMoe coObiTHe. OTciexuBaemMoe COOBITHE
ONpeNeNsieTCs PErucTpoM Macku MoHuTopa mnpousBoguteiabHoctd (PRFM). Peructp
ouuIaeTcs mocie copoca.

7.3.21.6 Pezucmpot cuemuuxa yukioe (CCNTx)

JnuHa cuetunka UMKIOB paBHa 64 pa3psana, OJHAKO JOCTYNEH OH Kak JiBa
yHuBepcaibHbiX 32-pa3psannbix peructpa — CCNTO u CCNTI1. HMHkpeMeHT cyeTunka
BBINOJIHIETCA Ha KaxaoMm TakTe dacToThl sigpa CCLK. Cuer mpekpamiaercs, TOJbKO KOTAa
MPOLIECCOp MEPEXOAUT B pexuM sMysiiuu. [locae cOpoca 3HaUeHHE CUETUYMKA PABHO HYIIIO.

B cBsi3u ¢ Tem, uTo cuetunk 64 O6urta, a TOCTYI BO3MOXKEH TOJIBKO K YacCTSIM PETUCTPA,
HE0OX0UMO COOJTIOZICHUE CTICIIUATBLHOM TPOIeAYPhl UTCHHS U 3amucu peructpa. [Ipu urenun
cHayana cunthiBaeTcs HIKHssA yacTh (CCNTO), a 3atrem Bepxusis yuacts (CCNT1). [Ipu urenun
HUKHEH 9acTH BepXHsIsl KonupyeTrcs B Oydep u 3To rapaHTUpyeT e€ KoppeKkTHoe 3HaueHue. [Ipu
3aMuCcy CHavasa MUIIeTCs HIDKHS 4acTh (OHa rmomnajaet B 0ydep), a 3atem BepxHsst. [1pu 3amucu
BEpXHEH MOIHOE 64-0MTHOE 3HAYCHUE TOMAAET B CUCTUHK.

7.3.21.7 Pezucmpuot ykazamensn u oygpepa mpaccupoexu (TRCBx/TRCBPTR)

Kaxnpiii pa3, Korma TpoIECCOp BBIMIOJNHSIET TEPEeX0Jl Ha HEMOCIEI0BATEIHLHO
UCTIOTHAEMYIO0 KOMaHIy, aJpec HEeMmocaeI0BaTeIbHO BHIOpAaHHOW KOMaHBI (allpec mepexoja)
3alMCBhIBACTCS B OJIMH U3 PErucTpoB Oydepa TpaccupoBku. [lepBas 3amuch ocymiecTBIsSETCS B
O0ydep TpacupoBku 0, BTOpas — B 1, u manee MUKIUYHO. YKazaTenb Oydepa TpacCUpPOBKHU
oTpenessieT MOCIeAHUN 3alMCaHHbIN Oyep TpacCUPOBKH.
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Nms Onucanue Anpec Suaiettie o
YMOTYaHHIO

TRCBO bydep TpaccupoBku 0; TOIBKO YTCHUE Ox1E 0140 0x0000 0000
TRCB1 Bydep TpaccupoBku 1; TONbKO uTeHHE Ox1E 0141 0x0000 0000
TRCB2 Bydep TpaccupoBkH 2; TOIBKO YTEHHUE Ox1E 0142 0x0000 0000
TRCB3 Bydep TpaccupoBku 3; TONBKO YTEHHE Ox1E 0143 0x0000 0000
TRCB4 Bbydep TpaccupoBku 4; TOIBKO YTCHUE Ox1E 0144 0x0000 0000
TRCB5 Bbydep TpaccupoBku 5; TOIBKO YTCHUE Ox1E 0145 0x0000 0000
TRCB6 Bydep TpaccupoBku 6; TOIBKO UTEHHE Ox1E 0146 0x0000 0000
TRCB7 Bydep TpaccupoBku 7; TONBKO YTEHHE Ox1E 0147 0x0000 0000
TRCBS Bydep TpaccupoBku §; TONBKO YTEeHHE Ox1E 0148 0x0000 0000
TRCB9 Bydep tpaccupoBku 9; TONbKO YTEHHE Ox1E 0149 0x0000 0000
TRCB10 Bydep tpaccupoBku 10; Tonbko uTeHnE Ox1E 014A 0x0000 0000
TRCB11 Bydep TpaccupoBku 11; ToapKO YTeHHE Ox1E 014B 0x0000 0000
TRCB12 Bydep TpaccupoBku 12; TOIBKO YTEHUE Ox1E 014C 0x0000 0000
TRCB13 Bydep TpaccupoBku 13; ToapKO YTEHHE Ox1E 014D 0x0000 0000
TRCB14 Bydep tpaccupoBku 14; Tonbko uTeHne Ox1E 014E 0x0000 0000
TRCB15 Bydep tpaccupoBku 15; Tonbko uTeHne Ox1E 014F 0x0000 0000
TRCB16 Bydep TpaccupoBku 16; TOIBKO YTEHUE Ox1E 0150 0x0000 0000
TRCB17 Bydep TpaccupoBku 17; TOIBKO YTEHHE Ox1E 0151 0x0000 0000
TRCB18 Bydep TpaccupoBku 18; ToIbKO UTEHHE Ox1E 0152 0x0000 0000
TRCB19 Bydep Tpaccupoku 19; ToapKko uTeHue Ox1E 0153 0x0000 0000
TRCB20 Bydep TpaccupoBku 20; TOJIBKO YTEHUE Ox1E 0154 0x0000 0000
TRCB21 Bydep TpaccupoBku 21; TOIBKO YTEHUE Ox1E 0155 0x0000 0000
TRCB22 Bydep TpaccupoBku 22; TOIBKO YTEHUE Ox1E 0156 0x0000 0000
TRCB23 Bydep TpaccupoBku 23; TOJIBKO YTEHUE Ox1E 0157 0x0000 0000
TRCB24 Bydep TpaccupoBku 24; TOJIBKO YTEHUE Ox1E 0158 0x0000 0000
TRCB25 Bydep TpaccupoBku 25; TOIBKO YTEHUE Ox1E 0159 0x0000 0000
TRCB26 Bydep TpaccupoBku 26; TOIBKO YTEHUE Ox1E 015A 0x0000 0000
TRCB27 Bydep TpaccupoBku 27; TOIBKO YTEHUE Ox1E 015B 0x0000 0000
TRCB28 Bydep TpaccupoBku 28; TOIBKO YTEHUE Ox1E 015C 0x0000 0000
TRCB29 Bydep TpaccupoBku 29; TOIBKO YTEHUE Ox1E 015D 0x0000 0000
TRCB30 Bydep Tpaccupoku 30; TOJIBKO YTEHUE Ox1E 015E 0x0000 0000
TRCB31 Bydep TpaccupoBku 31; TOIBKO YTEHUE Ox1E 015F 0x0000 0000

7.3.21.8 Pezucmp oannvix mouku naonodenus 1 (WPDR)

Touka HaOm0aeHus | ©MeeT T0MOJHUTEIbHBIE BO3MOKHOCTH IO MOHUTOPUHTY OOMeHa
JaHHBIMH SiJpa TpoIleccopa C MaMAThIO. Bpllie omuchIBajCcs MeXaHW3M cpalOaThIBaHUS
UCKJIIOUNTENIBHOM CUTyallud B ClIy4ae COBNAJCHUS aJpecoB TOUKHU HAOIIONEHUS C agpecaMu
mvH J 1 K. OgHako umeeTcst BO3MOKHOCTD JIOIIOJIHUTE CPABHEHME aIPECOB €LIE U CPaBHEHUEM
NaHHbIX. [Ipy dTeHMHM MMeeTCs BO3MOXHOCTb KOHTPOJIMPOBATH KAaKUE HAHHBIE CUYUTBHIBACT
npoueccop. Eciu  IOMONMHUTENBHO K COBIAAEHUIO aJpPECOB IPOUCXOLUT COBIAJCHUE H
MPOYUTAHHBIX JAHHBIX — TOYKa cpabaThiBaeT. Takke MOXKHO KOHTPOJUPOBATH U MPOIECC
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3anucH JaHHbIX. HeoOxoaumble ns KOHTpoOJA JAaHHble 3anucbiBatoTcst B peructp WPDR.
HeoOxonuMo OTMETHTH, YTO IIMHA YTEHHMS WJIM 3alUCH HMEET pa3psAaHOCTh 128 Our.
PazpsaHocTh peructpa JaHHbIX TONIbKO 32 6uta. [103TOMy cpaBHEHHE BBINOJIHAETCS TOJIBKO IS
32-pa3psAHOTO CJOBa IIMHBI JAHHBIX OMPEENIIEMOr0 MIIAIIIMMKA OWTaMH IIMHBI ajpeca
HE3aBUCUMO OT TOT'O BBINOJIHAETCS YTEHUE WITH 3anuCh 64- ninn 128-pa3psaaHoro ciosa.

7.3.21.9 Pezucmp macku mouxku naonrooenus 1 (WPMR)

[Tpu ucnonb30BaHNUU IIKMHBI JAHHBIX B ONMCAHUM TOYKU HaOJIOJIeHus 1, He Bce OUTHI
IIMHBl JAHHBIX MOTYT MOHAJOOUTHCS MPH aHAIM3€ YUTAEMBIX WIIM 3alUCHIBAEMBIX JAHHBIX.
Peructp Macku MO3BOJISIET YCTAaHOBUTh Kakue OWUTHI peructpa gaHHbIXx WPDR  nomxHb
y4acTBOBATh B CpaBHEHUU. Eciu OUT ycTaHOBIEH B «1» — COOTBETCTBYIOIIUI €My OUT JaHHBIX
CpaBHHMBAETCs ¢ OMTOM IIMHBI JaHHBIX. [locie cOpoca perucTp Macku paBeH HYJIIO U IaHHbIE HE
Y4acTBYIOT B pab0OTe TOUKH HAOIIOACHHUS.

7.4 Buemnwuii nopt u unrepgeiic SDRAM

[Tporieccop MokeT OBITH UCTIOIB30BaH KaK B KAUECTBE CAMOCTOATEIHLHOTO MPoIleccopa,
TaK U B KAYECTBE 3JIEMEHTA MYJIbTHIIPOLECCOPHOU cucTeMbl. OH MOKET (YHKIIMOHUPOBAThH KaK
OTJENbHBIA MPOLIECCOP WM CHUCTEMA, a MOXET YIPaBISTHCS KOMIIBIOTEPOM (Hampumep,
CUCTeMa Ipolieccopa MoXKeT ObITh ycTaHoBIeHa Ha 1iate [1K).

B nanHoM pasnene mpuBeAeHO omucaHue MHTepQeica BHENTHEH MIMHBI Mpolieccopa,
KOTOPBIN BKJIIOYACT:

— BHYTPEHHIOIO JIOTHKY UHTepderica;

— apOuUTp LIKHBI,

— IIMHY aJpeca;

— IIWHY JaHHBIX;

— IIMHY YIPaBJICHUA.

HaubGonee OBICTpbIM NPOTOKOJIOM OOMEHa SIBISIETCS KOHBEHEpHBIM MPOTOKOJ.
IIpouieccop UCTIONB3YET 3TOT IPOTOKOJI Il COEUHEHUS € IPYTUMU IPOLECCOPAMU B KJIACTEPE.
Taxxke mpoieccop MOXET UCIONb30BaTh 3TOT MPOTOKOJ JUIsl COEAMHEHUs uepe3 uHTepdeiic ¢
XOCTOM M cucTeMaMH nmaMsTH. [IpoTokon nMMeeT MakCUMalbHYIO MPOU3BOAUTENBLHOCTH MpPHU
OJIHOI mepeadye JaHHBIX BO BPEMsI KaXJA0r0 TAKTOBOI'O LIMKJIA IIMHBI U MOKET MOJIEPKUBATh
YPOBEHb IPOU3BOIUTEIBHOCTH OJIM3KO K MAKCUMAIIbHOMY 3HAUYEHUIO.

Jlpyrum OBICTPBIM TPOTOKOJIOM siBisieTcss npoTtokosl SDRAM. JlanHbIil mpoOTOKOIN
olpezenseTcs NPOru3BOJICTBEHHBIMU cTaHaapTaMu MukpocxeM SDRAM. Kontpomiep SDRAM
pacmojyio’keH Ha Kpuctamie npoiueccopa. OH ynpaBiiseT BCEMH KOHTPOJBHBIMHU CHUTHAJIaMU
SDRAM (nRAS, nCAS, nSDWE, SDCKE, LDQM wu HDQM) wu mnoaaepxuBaer
MHUIMAIN3AUI0 U perenepanuio MmukpocxeM SDRAM. MakcumanbHasi IpOU3BOJAUTEILHOCTD
SDRAM npu nepenade MAaHHBIX paBHAa OJHOM Ilepefade 3a OAMH TAKTOBBIA IUKIL
[Ipou3BOAUTENBHOCTh ~ MOXET  YAEpKHUBAaTbCA  OJM3KO K  MakCUMaJbHOW,  €ClH
IIOCJIEZI0BATEIILHBIE JOCTYIIBI BBIITOJIHAKOTCS K TOU K€ CTPaHULE.

[Tpoueccop noaep>KMBAET TAKKE MPOTOKOJ MEAJIEHHOTO YCTPOMCTBA. DTOT MPOTOKOI
CJIElyeT MCIOJIb30BaTh JUIsl YCTPOWMCTB, HE KPUTHUYHBIX B IUIAHE MNPOU3BOJUTENIBHOCTH. B

AO «IIKK Munanopy TCKA.431281.016CI1 132



Cneyugpuxayua K1967BH02BG

OOJIBIIMHCTBE CUCTEM TaKWE YCTPOWCTBA CIIEAyeT MOAKIYATh HA BCTIOMOTATEIBHYIO IIUHY,
MOCKOJBKY OHHM MOTYT YBEJIUYUTh HArpy3ky Ha IIMHY MW 3aMEIJIUTh OOJBIIOE YHCIIO
KPUTUYECKUX JTIOCTYIOB.

Bremnss mmHa BKIIOYAET B ce0sl IIMHY JIAHHBIX, C TPOITYCKHOM CIOCOOHOCTHIO 32 WiH
64 pa3psnoB, 32-pa3psIHYIO MMUHY aJApeca U KOHTPOJIbHBIE CUTHAIIBI. BONBIIMHCTBO CUTHAJIOB
SBJIAIOTCS JIBYHAIIPaBJICHHBIMHU, MOCKOJBKY MPOLIECCOpP MOXKET OBITh KaK BEAYyIIUM, TaK M
BEJIOMBIM Ha BHEIIIHEH IIUHE.

bnox unTepdeiica BHEMIHEH MIMHBI MOXET OBITh CKOH(MUTYPUPOBAH TOJ pa3inyHbIC
HACTPOMKHU TyTeM 3anucu B koHpurypanuonusie peructpbl SYSCON nu SDRCON BHemiHero
nopra. Y CTaHOBOYHBIE MAPAMETPhI 3TUX JBYX PETHCTPOB JTOKHBI OBITH OJJMHAKOBBIMHU TSI BCEX
npoieccopoB B cucrteme. [llupokoBeniatenbHas 3alUch PEKOMEHI0BaHA NPU MHULMAIA3ALUN
peructpoB SYSCON u SDRCON.

[Ipu ommcanuu pa®OTHl BHEUIHEr0 HHTepdelca B MYJIBTUIPOLIECCOPHOU CHCTEME
WCIIOJIb30BAHBI CIEAYIOUIUE TEPMUHBI:

— MacTtep (BeAyIIrii) MIUHBI — YCTPOMCTBO HA BHEIIHEH IIMHE, KOTOPOE B HACTOSIIIIHIMA
MOMEHT YIIPaBJISIET BCEMH JTUHUSIMU UHTEepeiica;

— TMOJYMHEHHBIN (BEAOMBIN) — MPOIECCOp, MaMATh, YCTPOMCTBO BBOJA-BHIBOJA K
KOTOPOMY MOKET BBITIOJIHATH OOpalieHre MacTep IIUHBI;

— XOCT-TIPOLIECCOP — BHEIIHEE 110 OTHOIICHUIO K KJIACTEPY YCTPONCTBO, KOTOPOE UMEET
JIOCTYII KO BCEM pecypcaM KjacTepa W YIPaBseT CHCIUATbHBIMU JIMHUSMH BHEIIHETO
uHTepdeiica.

741 Oco0eHHOCTH BHEIITHCH INTUHBI

Oco0eHHOCTSIMU BHEITHEH IIUHBI SIBISTFOTCSI:

— IIMpHWHA IIWHBI JaHHBIX: 64 wiam 32 paszpsjga, NpOrpaMMUPYETCS OTACIBHO IS
NaMsTH, MYJBTUITPOLIECCOPHOTO 0OMEHa U mHTepdeiica xocTa;

— KOHBeWepHbIE Mepeiauu ¢ MPOrpaMMUPYEMbIM YHCIIOM 3TaloB KOHBEHEpa;

— nporpammupyemslie coctostHus mpoctosi (IDLE);

— MPOTOKOJI MOJACPKUBAET LIUKIIbI 0XKUIaHUS, 100aBIsieMble BEIOMbIM YCTPONCTBOM
¢ ucnoib3oBanueM BeiBoja ACK;

— unrepdeiic EPROM u FLASH: 8-pa3psnnas mmHa AaHHBIX ¢ (UKCHPOBAHHBIM
YHCIIOM IIMKJIOB OXKHUJIaHMSI, MOAJIEPKKOM UTEHUS U 3aIUCH;

— XxocTt-uHTepdeiic;
SDRAM-untepdeiic;
MOJIJIEP’KKA MEIJICHHBIX YCTPOMCTB BBOJIa/BBIBO/IA;

— MYJIBTUIIPOLIECCOPHAs CUCTEMa, OCHOBAaHHAs Ha paclpeesIeHHOM apOUTpa)ke IMIMHbI
0¢3 JIOMOIHUTEIIBHOM JIOTUKY;

— nojzepkka nepenad yepe3 DMA 11151 BHEIIHUX yCTPONCTB BBOJIa/BBIBOJIA B PEXKUME
KBUTHPOBAHUS;

— mojuepkka pexxuma flyby mns mepenau mexnay mamareio SDRAM u ycrpoiicTBoM
BBOJ1a/BeIBOIa B DMA;
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— ToJ/Iep)KKa apOuTpaxka KJIACTEePHOU IKWHBI TTOKA MPOIIECCOP HAXOIUTCS B COCTOSTHUN
MIPOrpaMMHOI0 cOpoca.

7.4.2 BuemrHue BBOAbI/BBIBOJBI HHTePdeiica IIUHBI

Hwxe npuBeneHo onucaHre OCHOBHBIX BBIBOJIOB BHEIIHETo UHTepdeiica. bykBa «n» B
Hayvajle Ha3BaHUs BBIBOJA YKA3bIBAECT HA HU3KUI aKTUBHBIN YPOBEHb CUTHAJA.

— ADDR31-0 — mmHa aapeca ¢ Tpems COCTOSIHUSMU. B pexxrime Macrepa mporeccop
BBIJIACT HA 3TH JIMHUU aJpec yCTPOMCTBA, K KOTOPOMY OH BBIIOJHSET IOCTYI. B pexunme
ITOAYMHEHHOT0 IIPOLIECCOP aHATU3HUPYET aApeC I OTCIEKUBAHUA TOCTYIA K €r0 BHYTPEHHUM
pecypcam.

— DATAG3-0 — mmHa JaHHBIX C TpeMs cocTostHUsIMH. [Iporieccop BeIIacT JaHHBIC HA
9TH BBIBOJBI WJIM NMPUHUMAET JaHHbIE WJIM KOMaH[bl C MOMOINBIO 3TUX BbIBOJAOB. MMeercs
BO3MOKHOCTb 3ajaHus pasMepa muHbI (32 wim 64 Ourta) mius paboThl C Pa3TUIHBIMHU
YCTPONCTBAMU CHCTEMBI.

— NRD - urenne namsatu. B pexxume mactepa nRD akTuBupyercs BCsAkHil pa3, Korga
IIPOLIECCOP OCYLIECTBIISIET YTEHHE U3 NOJUYMHEHHOTO yCcTpoiicTBa cucteMbl. Koraa mpoueccop
noauuHeHHbIH, nRD siBNIsieTCs BXOJIOM M YKa3bIBAaeT HA TPAaH3aKIMK YTEHUS, UMEIOIIUE JOCTYII
K BHYTPEHHEH NaMATH WIN YHUBEpPCAIbHBIM peructpaMm. nRD H3MeHsAETCs OJHOBPEMEHHO C
BbIBOJaMu ADDR. AkTuBHBIN ypoBeHb HU3KMI. He ncnons3yercs npu gocryne k SDRAM.

— NWRL - 3anuce mnaamero cinosa. B pexxume mactepa nWRL akTuBupyercs B IByx
ciyuasix. [lepBbli, Kor/ia MMHA JaHHBIX UMEET IUPUHY 64 OMTa U IPOUCXOUT 3aMUCH B CIIOBO
YEeTHOI'0 ajpeca BHEUIHEro ycTpoiicTBa. Bropoil, korma mmuHa nmMeer mupuHy 32 Outa U
MIPOMCXOUT 3alUCh 10 JF0OoMy aapecy. Korma mporieccop nmogurHeHHBINH, nWRL sBnsieTcs
BXOJIOM M YKAa3bIBAa€T HAa TPaH3aKUMUHU 3aIlIMCH, UMEIOIINE JOCTYIl K BHYTPEHHEW NaMATH WU
yHUBepcalnbHBIM peructpam. nWRL wu3Mensiercs oaHoBpemeHHO ¢ BbeiBogamu ADDR.
AKTUBHBIN ypoBeHb HU3KUH. He ucnons3yercs npu gocryne k SDRAM.

— NWRH - 3anuce crapuiero cinoBa. B pexxume macrepa nWRH aktuBupyercs, koraa
pa3Mep MIMHBI JaHHBIX paBeH 64 OWTa M BBITIOTHSETCS 3alliCh ABOWHOTO ciioBa (64 paspsna),
700 BBIMOHSETCS 3alUCh CIOBA MO0 HEYETHOMY apecy BHEIIHEH MaMsTh npu 64-pa3psiiHoi
muHe AaHHbIX. Ecnu pasmep mmubl naHHbix 32 6uta, nWRH He wucnons3yercs. Korama
npoueccop noguuHeHHbld, NWRH sBisieTcss BXOOOM M yKa3bIBa€T Ha TPAH3AKIUU 3aIUCH,
MMEIOIIME TOCTYT K BHYTPEHHEH MaMsTH Uin yHUBepcaibHbIM peructpam. nWRH u3mensercs
onHOBpeMeHHO ¢ BbiBoAgamMu ADDR. AxTuBHBIM ypoBeHb HM3KMIl. He wmcnonsizyercda npu
nocryrne k SDRAM.

— ACK - noarsepk/ieHHe TOTOBHOCTU. B pexknMe macTepa mpoueccop aHaIU3UpyeT
Bxox ACK Bo Bpewms 1ocTyna K ycTpolcTBaM. BHellHME NMOJYMHEHHBIE YCTPOIICTBA MOTYT
JI€aKTUBUPOBATh (YCTAHOBUTH B HU3KHI ypoBeHb) ACK uT00bI 106aBUTH COCTOSIHUE 0KUJIAHUS
BO BpeMmst gocTyna k HuM. ACK ucnonb3yercst NoAYMHEHHBIMH YCTPOWCTBAMU Ha (pa3e JaHHbIX.
Korpaa npoueccop noqunHeHHbIH U K HeMY BbinoaHseTcs noctyn, ACK sBisiercst BBIXOJOM U
MOYKET HCIOJIb30BAThCs MPOLIECCOPOM JJIsl MPUOCTAHOBKM OOMEHa B ClIy4yae HErOTOBHOCTH
npotieccopa. Boicokuii ypoBens Ha JinHUM ACK 03Ha4aeT roTOBHOCTh YCTPOMCTBA, HU3KHUM —
TpeOOBaHUE MOJO0KIATh. Y CTPOMCTBA MOT'YT BBICTABJIATH TOJIBKO AKTUBHBIA HU3KHI YPOBEHbD.
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Bricokuii ypoens Ha nuHuM ACK obecneunBaetcs pesucropoM. ACK He ucnons3yercs npu
noctyre k SDRAM.

— NBMS - BBIOOp 3arpy3ouHoi mamsaTH. BeiBoja sBIseTCS MHOTO(YHKIIHOHATHHBIM.
Bo Bpewms cOpoca 3HaueHne Ha TMHUM nBMS ykazbiBaeT Ha BBIOOp BapuaHTa HAa4aJIbHOTO CTapTa
npoueccopa. B pexxnme mactepa nBMS aktuBuznpyercs, KOrjaa npoueccop BHITOIHIET T0CTYI
k 3arpy3ouHor mamatd (EPROM wmm ¢uom). B pexume MOTYMHEHHOTO TIPOIECCop
aHaim3upyeT BxoJ nBMS s oOHapyxkeHuss AocTyna K BHYTpEHHUM pecypcam. nBMS
U3MEHSIETCS OJHOBpEeMEHHO ¢ BbiBoJjaMu ADDR. AKTHUBHBIN ypOBEHb HU3KHUH.

— NMS1-0 — BeiOop mamsatu. B pexxunme mactepa nMSO wim nMS1 akTUBHPYIOTCS B TO
BpeMsi, KOT/Jla MPOIIeCCOp KeNaeT NOJMYyUdUuTh A0CTYN K 6aHkaM namsatu O win 1 coOTBETCTBEHHO.
Boeixoger NMS1-0 sBasitoTcs NeKOAMPOBAHHBIMHU CHTHAJIaMH aJipeca MaMsITH U U3MEHSIOTCS
napauiensHo ¢ BeiBogamMu ADDR. Korma muann ADDR31-27 paBuer 0b00110, nMSO
aktuBupoBaH. Korma nmuauun ADDR31-27 pasast 0b00111, nMS1 aktuBupoBan. B pexume
MOJYMHEHHOr0 TMpoleccop aHainu3upyer Bxoapl nMS1-0 st oOHapykeHus JocTyna K
BHYTPEHHUM pecypcaMm. AKTUBHBIM YPOBEHb HU3KHM.

— NMSH - BwIOOp xocT-namsatu. B pexume mactepa nMSH aktuBupyertcs, xoraa
MPOIIECCOP BBIMOIHSAET JOCTYN K aIpEeCHOMY MPOCTPAHCTBY XocT-mpoieccopa (ADDR31
paBeH 1). nMSH sBnsiercst AeKOAUPOBAaHHBIM CUTHAJIOM aJpeca MaMsTH, KOTOPbId H3MEHSIETCS
napauienbHo ¢ BeiBogamMu ADDR. B pexunme nMogquMHEHHOTO MPOLECCOp aHaIU3UpPYyeT BXOJ
nMSH nns oOHapyskeHus JocTyna K BHYTPEHHUM pecypcam. AKTUBHBIN YPOBEHb HU3KUH.

— NBRST — makeTHbIi pexxuM oOMeHa. B pexxnMe macTepa mporeccop akTUBH3UPYET
3Ty JIMHUIO, KOT/la OH BBIMOJHIET HECKOJBbKO OOMEHOB IO MOCIEAOBATEIbHBIM ajipecam. ITo
MO3BOJISIET MOJYMHEHHOMY YCTPOWCTBY HE aHAJU3MPOBATh MOCIEIYIOIIME ajpeca U 3apaHee
MOJITOTaBJIMBATh HEOOXOIUMbIE JaHHbIE. B pexkuMe MOAYMHEHHOIO MPOLECCOp aHAIU3HPYET
Bxoa nBRST nns oOHapykeHHs MOCIEAOBATEIBHOTO JOCTYMa K €ro BHYTPEHHUM pecypcam.
AKTHUBHBIN YPOBEHb HU3KHUH.

7.4.3 MuxkpoapxuTeKkTypa npoueccopa

@OyHKIMH NpoIiECCOpPa MOTYT U3MEHATHCA B 3aBUCUMOCTH OT CUCTEMBI, B KOTOPOU OHHU
ucnonb3ytoTcs. OH MOXeT ObITh MPEJCTABICH U KaK OTHAEJbHBIM MpoIleccop, U B KauecTBe
3JIEMEHTA MYJIbTUIIPOIIECCOPHOM CHCTEMBI Ha O0IIeH BHEIIHEH muHe (pUCyHOK 14).

B MynpTHUIIPOLIECCOPHON CHUCTEME KaXKIbIA IIPOLIECCOP MAOJDKEH OINPENeAaThCs ¢
nomotiblo cBoero ID (ycranaBnuBaercs BwiBojamu |D[2:0). B cucteme nomkeH ObITh
npoueccop ¢ ID paBHbBIM HyI10, TOCKONIBKY Npouieccop ID0 ucnonbs3yercs s nHUIUaIn3auu
BHemHeW mnamatu SDRAM. Takxke mponeccop ID0 umeeT BHYTpPEHHHE pE3UCTOPHI,
MOBBIIIAIONIME WIM TMOHWXKAIOUIUE JIOTMYECKU YPOBEHb HAa HEKOTOPBIX JIMHUAX, KOTOPHIE
aKTUBHBI BO BpeMs WJIM nocie cOpoca.

Jlpyrumu ycTpoHCTBaMH, ONpeeNsseMbIMA Ha BHEUIHEW LIMHE, MOTYT OBbITh: MOAYJIH
naMsITH, yCTPONCTBA BBOJIA/BbIBOJA, MOCTHI Ha Jjpyrue muHbl. K kaxkaomy mpoueccopy U XocT-
IIPOLIECCOPY B CUCTEME MOXKET ObITh OPIraHU30BaH JIOCTYII KaK K BEJOMOMY YCTPOHCTBY.

[lepenaBaemble Ha BHEIIHEH IIMHE JAHHbIE MOTYT OBbITh CTaHIAPTHBIMU CJIOBAMU
(32 paspsina), nBoiHEIMHE cliOBaMU (64 pa3psiia) win cueTBepeHHbIMHU clioBamu (128 paspsinos).
AJlpec 3TUX CIIOB JIOJKEH OBITh BBIPOBHEH 110 UX pa3Mepy. [lockonbky mupuHa muHsl (32 uim
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64 pazpsiga) MOKET ObITh MEHBIIIE pa3Mepa Mepeiauu, TO epeiada JaHHbIX pacupeiesieTcs Mo
HECKOJIBKUM LHUKJIAM BHEIIHEW IINHBI.

Buemawnii mopt (EBIU) MokeT ObITh MacTepOM WJIM MOJYMHEHHBIM Ha BHEIITHEH IITMHE,
a TaKkKe MacTepoM M MOJYMHEHHBIM Ha BHYTPEHHHUX IIWHax mponeccopa. Ha pucynke 15
MOKa3aHa CTPYKTypa BHYTPEHHUX IIHH, COCIHUHSIOMIMX BHEIIHUWA MOPT C BHYTPCHHUMH
MOAYJISIMU Tponeccopa. Tpu TJaBHBIX 3JIEMEHTA NEPEeNaud JaHHBIX B CTPYKTYpE BHEIIHETO
1IopTa 3T0:

— BeixoaHoe FIFO (OFIFO) nepenaun 3arpocoB Ha BHEIIHIO MITHUHY;

— BxogHoe FIFO (IFIFO) BXxoaHBIX 3apOCOB C BHEUIHEW IIWHBI WJIA BO3BPALIAEMbIX
JTAHHBIX C BHEIIHEH IIMHBI;

— BbixogHou 0ydep (OBUF) ans Bo3BpaleHus: N1aHHBIX W3 BHYTPEHHEW MaMATH WIH
PETUCTPOB B OTBET HA BHEIIHHUI 3aPOC YTCHHUSI.

Bbydep IFIFO ucnonb3yercs B CNeAyIOMUX CIydasiX:

— Mepenaya 3ampocoB OT BHEIIHUX BEAYIIMX YCTPOMCTB K BHYTPEHHHUM pecypcam
CUCTEMBI JJIs BBITIOJHEHUSI Olepaluil uTeHus Wi 3anucu. BHemHuit uHTepdelic B JaHHOU
CUTyaIluu paboTaeT KaK MOJYMHEHHBIN U OTCICKUBAET BCE JOCTYIMBI K BHYTPEHHUM pecypcam
ero mpoieccopa. Jlanee 3ampockl otmpasisitorcs Ha SOC-mMHY WK B SApO mpoiieccopa (B
IFIFO SOC-unrepdeiica);

— Mepenaya JaHHBIX BO BHYTPEHHUN MPUEMHUK B OTBET HA YTCHHE SIAPOM IpoIieccopa
unu kKoHtpoiuiepom DMA ycrpolictB Ha BHemHed muHe. B 3TON cuTyauuu BHEUIHUUN
uHTepdeiic paboTaeT Kak MacTep Ha BHENIHEH IIMHE W BO3BpAlllaeT NMPOYHTAHHBIC JaHHBIE.
Hanee nannble otnpasistorcs Ha SOC-mmny (koHTposuiep DMA uinu nopTel ¢BS31M) WK B SIAPO
npoueccopa (B IFIFO SOC-untepdeiica).
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Pucynok 14 — Tunuunas KoHQUrypauusi MyJIbTHIPOILECCOPHOTO KiIacTepa

Brixonnoii Oydep OFIFO BHemrHero mopTa HMCHONB3YyeTCs ISl BCEX TPaH3aKIIMM,
HAMPABJICHHBIX BO BHEIIHEE aJPECHOE TPOCTPAHCTBO. ITO MOTYT OBITh 3ampPOCHI
MIPOLIECCOPHOTO siipa WK KoHTposuiepa DMA.
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Pucynok 15 — Ctpykrypa coenunenuit moayneit SOC-1HbI

[ToToKM JaHHBIX, KOTOpPbIE HMEIOT MECTO NpPH pa3IUYHbIX BapuUaHTax Iepeaad
MOAPOOHO MpeCTaBIeHbl Ha pucyHKe 16. BO3MOXHBI onepanuu YTEHUS U OMEpPalMK 3aIUCH.
Omnepanuu, BBIIOIHIEMBIE SAPOM, KOHTpoimiepoM DMA nnu BHEIIHUM MacTEpOM.

Ecnu onepanus siBisieTcs onepanyen 3aucu, To OHa 3aBepIIaeTCs:

— I siApa npoieccopa B MOMEHT 3anucu JaHHbiX B SOC OFIFO;

— s koutposuiepa DMA B momenT 3anmucu B EBIU OFIFO;

— 114 BHemHero Mactepa B MoMmeHT 3anucu B EBIU IFIFO.

Ecnu BeIONHSAETCS onepanys YTEHMsI, TO JaHHbBIE IPOXOIAT CIEAYIOIINE ITaIbI:

— IIpU YTE€HHH SApOM mpoueccopa, 3anpoc nomemaercs B SOC OFIFO, nanee on
nepemertaercss B EBIU OFIFO, rne uuTaeTcs M aHaau3UpyeTCsl BHEHIHUM HHTEp(EHCcOoM.
BrlnosiHA€TCS LUK YTEHUS BHEIIHErO0 YCTPOICTBA M NPOYUTAHHBIE JAHHBIE Pa3MEIIAET B
EBIU IFIFO, otkyaa onu nepecoinatorcst B SOC IFIFO. SOC untepdeiic npuHATHIE TaHHBIC
OTIIPABJISIET B PETUCTP HA3HAUCHUS;

— 1pu yreHun koHTposuiepom DMA, 3anpoc nomemaercs B EBIU OFIFO, rae 3atem
YUTACTCS U aHAIM3UPYETCS BHEIIHUM HHTEpdericoM. BBIMONHAETCS LUK YTEHHS BHEIIHETO
yCcTpoiicTBa U npounTanHsle naHHble pa3mertaer B EBIU IFIFO, oTkyna oHu nepecbuiatoTcs B
O0ydep xoHTpoIepa 1ub0 Oydepa nepeaaTunkoB MOPTOB CBS3H;

— IPU YTEHUM BHEIIHUM MAacTEPOM BHYTPEHHEM MaMsATH MpoILeccopa 3arpoc
nomemaercss B EBIU IFIFO, nanee on mnepememaercs B SOC IFIFO, raoe uurtaercs u
anammsupyetrcs SOC-unTepdericom. BrIoNHSIETCST MUK YTSHWS BHYTPEHHEH MaMSITH WA
BHYTPEHHETr0 PETUCTpa sjpa U npountaHHsle qaHHble pasmemtaer B SOC OBUF, otkyna onu
nepecsuiatorcss B EBIU OBUF. Buemnuii wHTepdeiic MpUHATHIE JaHHBIE BBICTABISIECT Ha
BHEIIHIOIO IIMHY JAHHBIX I TOTO YTOOBI MAacTEP LIMHBI MOT UX IPUHSATS;
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— TpY YTEHUHW BHEIIHUM MAcTEpOM PETUCTPa BHYTPEHHEH mepudepuu mporeccopa Ha
SOC-mmmne, 3anpoc momemaercs B EBIU IFIFO, manee om moceimaercst Ha SOC-muny.
BrInosIHAETCA LUK YTEHUS PETUCTPA YCTPOMCTBA M MPOYUTAHHBIE JAHHBIC IIEPECBHIIAIOTCS B
EBIU OBUF. Buemnuii uHtepdeiic MpUHATHIE JaHHBIE BBICTABISET HAa BHEIIHIOK LIMHY
JAHHBIX JJI TOTO YTOOBI MacTep MUHBI MOT X IPUHSATH.

[lepenaun maHHBIX BBIMOIHSIOTCS B COOTBETCTBUH ¢ KapToil mamsaTH u ID mporeccopa.
[Ipu noctymne kK pecypcam cO CTOPOHBI MHOTHX YCTPOMCTB HUCIIONIB3YETCS] TPUOPUTET JAOCTYTIA.
Ha pucynke 15 nmokazano, uro EBIU IFIFO yuactByet B noctyne k SOC-mmne u k SOC-IFIFO.
[Tpu gocryne k SOC-1mrHEe NPUOPUTET CIIEAYIOIIHIA:

— SOC OBUF (nauBbicimii);

— EBIU IFIFO;

— MPOIECCOPHOE APO (HUBIIU).

[Ipu nocryne k SOC IFIFO npuoputeT ciaeayouui:
— yrteHue aapom perucrpa SOC muHbI;

— EBIU IFIFO;

— koutposuiep DMA.

[TpuoputeT ycTpOHCTB (PMKCUPOBAHHBIA U HE 3aBUCUT OT IPUOPUTETA TPaH3aKLUU
DMA unu npuoputera TpaH3aKLUUK BHELIHETO MacTepa.
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BHewxAs DMA 3anuck - NMPOLIECCO eay LM BHelwHee DMA yTexue - NPOLIECCO BeayLuni

Pucynok 16 — Iepenava nanubix yepe3 untepdeiic Buennei munbl (EBIU)

7.4.4 TlporpammupoBanme peructpa SYSCON

Peructp SYSCON sBisieTcst peructpoM KOH(Urypaludyd CUCTEMBbI U JIOJKEH OBbITh
3aporpaMMHUpOBaH J0 TOro, KAK HA4YHETCs Iepeaaya JaHHbIX Ha IIUHE (€CIM 3HAYeHUus 10
YMOJTYaHUIO JOJKHBI U3MEHAThCA). B pexxume none3oBarens noctyn k SY SCON HEBO3MOXKEH.
B pexume cynepBH3opa KOJUYECTBO 3amuceil B perucTp 3aBucuT oT BbiBoga NBUSLOCK
(puxcupyercs Bo Bpemsi cOpoca). DTOT BBIBOJ IMO3BOJISIET BHIOpaTh MEXIY pEKHUMaMU
OJTHOKPAaTHOM 3aIlMCH M MHOTIOKpPAaTHOM 3amucu. OnucaHue paspsiioB PEruCTpa MPUBEIEHO B
tabaune /4. PaccMoTpuM 1oipoOHO Ha3HAUYEHUE PA3IMYHbIX Pa3psAI0B PETUCTPA.

TCKA.431281.016CI1
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Tabnuua 74 —Peructp SYSCON

Howmep Ha3nauenue
Nwms

oura

BceraBka mycToro mmiiia Mexay onepanusMu A0CTyna K OaHKy HamsTH
MSO:

1 — BCTaBUTH LUK,

0 BNKOIDLE

0 —mer

KonuyecTBO BHYTPEHHUX IMKIIOB OXXKHAAHUS NpPU OOpamieHHH K OaHKy

MSO0:
21 | BNKOWAIT |20~ O WHKIoE;
01 — 1 muxki;
10 — 2 umkia;
11 — 3 nukia
I'my6una koHBeiiepa Oanka mamsata MSO:
00 — 1 mukir;
4:3 BNKOPIPE |01 — 2 nukia;
10 — 3 gqukia;
11 — 4 gquxia

Tun nporokona oomeHa s 6anka MSO:
3) BNKOSLOW |0 — cuaxpoHHBIN (KOHBEHEPHBIN);
1 — MeauieHHBIHM (ACUHXPOHHBII)

BeraBka mycTOro muKia MEXAy ONEpalusMd J0CTyma K OaHKy
MS1:

6 BNK1IDLE |"2"™

1 — BCTaBUTH LIUKIT,

0 —mer

KonnuecTBo BHYTpEHHUX IUKJIOB OXUIAHWUS TpU OOpalieHHuH K OaHKY
namatu MS1:

8:7 BNKIWAIT |20 ~ 0 maos

01 — 1 uukn
10 — 2 nukia
11 - 3 nukna
I'my6una koHBeiiepa Oanka mamsata MS1:
00 — 1 uukn;
10:9 BNK1PIPE |01 -2 nuxuia,
10 — 3 nukia;
11 — 4 nukna

Tun mporokona oomena st 6anka MS1:
11 BNK1SLOW |0 — cunxpoHHBIH (KOHBEHEPHBIN);
1 — MeayieHHBIH (ACHHXPOHHBIH )

BcraBka mycToro mukia Mexay oneparysMy JA0CTyIa K 00JIacTH MaMsaTh
X0CTa:

12 HOSTIDLE
1 — BCTaBUTH LUK,

0 —mer
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Howmep
oura

4098

Haznauenue

14:13

HOSTWAIT

KonudecTBo BHYTPEHHHUX IUKIIOB OXUJAAHUS MPH OOpaIIeHUU K 00JIacTH
X0CTa:

00 — 0 mukIOoB;

01 — 1 muxku;

10 — 2 umkia;

11 — 3 umkna

16:15

HOSTPIPE

I'myGuna KoHBeiepa 1t 001acTu XocTa:
00 — 1 uuk;

01 — 2 nukna;

10 — 3 gqukia;

11 — 4 gquxia

17

HOSTSLOW

Tun npotokosia oOMeHa a7 06J1aCTH XOCTa:
0 — cuHXpOHHBIN (KOHBEHEPHBIN);
1 — MenuieHHBIN (ACUHXPOHHBII)

18

19

MEMWIDTH

HIupuHa MIUHBI JAHHBIX IPH OOPAIICHUH K BHEIIHEH MaMsITH:
1 — 64 Oura;
0 —32 Oura

20

MPWIDTH

[IuprHa MIHUHBI TaHHBIX IPU 0OPAIIICHUN K MYJIBTHIIPOIIECCOPHOU 001acTh
ITaMSITH.

1 — 64 oura;

0 — 32 oura

21

HSTWIDTH

[upuHa TIMHBI JAHHBIX IPU OOpAIIEHUH K MTaMATH XOCTa!
1 - 64 oura;
0 — 32 oura

23:22

Bcernma 0

24

Pexxum pabotsl Bxonnoro ®UDO BrHemHero uHTepdeiica
0 — HOpMaJIBHBIN PEKUM

1 — yckopeHue nepeaaun JaHHBIX

byt MOXHO TONBKO ycTaHOBUTH. COPOC TOJIBKO arnmapaTHo.

25

Pexum paboTel BeIXoiHOTO Oy(epa BHEIIHEro nuTepderica:
0 — HOpMaJIBHBIN PEKUM;

1 — yckopeHue nepeauu 1aHHBIX.

but MoxHO TONBEKO ycTaHOBUTH. COPOC TOBKO anmapaTHo

31:26

Bcerna 0

7441

HTupuna wiunvt Oannvix

dusnuecky mMHA JAaHHBIX BHEIIHEro mHTepgeiica nmeer 64 nuauu. OmHAKO 3TO HE

3HA4YUT, 4YTO IMOAKIIOYACMas IIaMATb WJIM BHCIIHCC YCTpOI\/’ICTBO 00s13aTeJIbHO JOJDKHBI UMCTh

TAKYIO XC paspsAAHOCTb HIMHbI JAHHBIX. ]_HI/IpI/IHa IOUHBI 3a4aCTCA OTACIbHO IJIA JOCTYIIA K

o0mieit mamsTi kinactepa (akruBusupyemas ¢ momornibio NMS1-0 i NMSSD3-0), noctyna k

namsITH XOcT-Tipoleccopa (¢ ucnonbzoBanueM NMSH) u 17151 MyIbTHIIPOLIECCOPHOTO TOCTYIIA K
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BHYTPEHHEW MaMATH MPOIECCOPOB KiacTepa (C HCIOJIB30BAaHUEM MYIbTUIIPOIIECCOPHBIX
aapecoB). Bo3MOXXHBI pa3nuyHble KOMOWHAIMHM IMUPUHBI MUH. JlomycTHMble 3HAYEHUS
pUBEJICHBI B Ta0IHIIE 75.

Tabnuma 75 — HacTpolku MpONMyCKHON CMIOCOOHOCTH IIMHBI XOCTa, MYJIBTHIIPOIIECCOPHOM
IIVHBI U [IAHBI BHEITHEW NaMATH

Pazpsiaer SYSCON [TpomyckHast CIOCOOHOCTD IITMHBI

21 20 19

0 0 0 [TpomyckHast COCOOHOCTh MIUHBI XOCTA, MYJITUIIPOLIECCOPHOM IIIUHBI
Y IIIMHBI BHEIIHEH namsTa 32-pa3psiia

0 0 1 Henomyctumasi komOuHanus
[TpomyckHast cmocCOOHOCTD IIMHBI XOCTA U IIMHBI BHELTHEH namsaT 32-

0 1 0 pazpsaa. [IpomyckHas cmocoOHOCTh MYJIBTUIIPOLIECCOPHOM MUHBI 64-
paszpsia
[TpomryckHast CIOCOOHOCTh MIMHBI XOCTa 32-paspsma. I[IpomyckHas

0 1 1 CIIOCOOHOCTH MYJIbTUIIPOLIECCOPHOM IIMHBI U IIMHBI BHELIIHEW aMATH
64-paspsina

1 0 0 Henomyctumas koMOuHaIMs

1 0 1 Henomyctumas koMOuHaIus
[TpomyckHast CHOCOOHOCTh HIMHBI XOCTa W MYJBTUIIPOLIECCOPHOM

1 1 0 muHbI 64-pazpsaa [IpomyckHas ctocOOHOCTH MIMHBI BHEITHEH MaMSITH
32-paspsina

1 1 1 [TpormyckHast CTOCOOHOCTH MUHBI XOCTA, MYJIBTUITPOIIECCOPHOM IITMHBI
W IIIMHBI BHETTHEH namsta 64-pa3psiia

Hekoropble kOMOMHAIMKM 3ampelieHbl W3-3a TOro, 4YTO MPH MX YCTaHOBKE paboTa
cucTeMbl OyZeT HeKoppeKTHOM. [Ipoiieccop He oTCaeXrBaeT 3anpenieHHbIe KOMOWHAITUY, U BCS
OTBETCTBEHHOCTH 32 UX MCIOJIb30BaHUE JIEKUT Ha MOJIb30BATETIE.

7442  Ilpomokon meoneHH020 yCmpoiucmea 0 uiuHbl

Jlnst HacCTpOMKM MPOTOKOJIA MEJICHHOTO YCTPOMCTBa ycTaHaBNUBaeTca B «1» pa3psn
nporokona memieHHoro ycrpoiictBa BNK#SLOW (HOSTSLOW) (paspsin 5 st 6anka 0,
paspsin 11 mis G6anka 1, u paspsn 17 ans xocta). B ciaydae BeiOopa mpoTOKoJIa MEIJIEHHOTO
ycTpoiicTBa HeKoTopble mois (mosie riyounsl konBediepa PIPE, paspsn IDLE) sBusroTcs
0e3pa3nTUYHBIMH U HE UCTIOB3YIOTCs. [lone oxunanus onpeaenser Yuciao BHyTPEHHNUX IUKIIOB
O’KMJIaHMS TP MEJJICHHBIX AO0CTynax. ECau 4ucino BHYTPEHHHMX OKHUJAHUM PABHO HYJIIO, TO
MEXaHU3M BHEITHUX okuaaHuu (aHanu3 Bxoaa ACK) He MOXKeT MCTOIb30BaThCA IS TAaHHBIX
TPaH3aKIUH.

7443  Komneeitepuolii npomoKo 011 WiUHbL

Jlns  BeIOOpa  KOHBeiliepHoro mporokoja Outr BNK#SLOW (HOSTSLOW)
COOTBETCTBYIOIIET0 OaHka mamstu ycraHaBnuBaercs B 0, a mose PIPE ycranaBnmBaeTcs Ha
3alaHHyo Nryouny koHBeiepa (0b00 mist omuoro nukia, 0b01 as nByx mukios, 0b10 s Tpex
mukiaoB 1 Obll mis versipex nmkioB). Tak ompexpensercs riyOMHAa KOHBeWepa TOJIBKO IS
TpaH3akUui yteHus. [ myOrHa KoHBelepa JU1sl TpaH3aKLU Ui 3aliCH BCEr/la paBHA OHOMY LIUKITY.
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Paspsan IDLE ycranaBnuBaercs, €Cii Ha IIMHE €CTh HECKOJBKO IIOJAYMHEHHBIX YCTPOMCTB B
OJTHOM OaHKE MaMsATH, C LEJIbI0 NPEJOTBPAILEHUS KOH(IIMKTA Ha IIWHE JAaHHBIX MEXIY
pa3IMYHBIMU NOJYMHEHHBIMH YCTPOMCTBAMHU IPH IOCIEAOBAaTENbHOM uTeHUH. Eciam OaHk
MaMsITH COAEPXKUT TOJIBKO OJHO MOAYMHEHHOE yCTpoucTBO, TO paspsan IDLE cOpackiBaeTcs.
[losie BHyTpeHHETO 0KUAAHUS 0€3pa3InYHO IPU KOHBEHEPHBIX TPaH3aKIMIX.

7444  HauanvHhole 3HaueHUs 0131 padon vl WIUHBL

[Tocne cOpoca peructp SYSCON wumeer HauanbHOe 3HaueHue paBHoe 0X9067.
HauanpHoe 3HaueHne onpenesnser:

— Oank 0: MenJeHHBI MPOTOKOJI, TPU COCTOSTHUS OKHUIAHUS, BKIIIOYEH XOJOCTOMH
pexuM;

— Oank 1: KOHBeMepHbI MPOTOKOJI, KOHBeWep IiyOMHOM 1 LUK, HET COCTOSHUM
0’KMJIaHMSI, BKIIFOUEH XOJIOCTON PEKUM;

— XOCT: KOHBEHEpHBbIH MPOTOKOJ, KOHBEHep IIyOMHOW /1Ba LIMKJIA, HET COCTOSHHM
0’KHMJIaHMS1, BKIIFOUEH XOJIOCTON PEKHM.

7.4.5 Hurepdeiic KOHBeliepPHOT0 MPOTOKOJIA

[Ipouieccop uCMONAB3yeT KOHBEHEPHBIM MPOTOKON HJsi COEAUHEHUS C JPYyTUMH
MPOLIECCOPaMU, XOCTOM M OBICTPO CHHXPOHHOM MaMsThIO0, oKI0ouaeMoit Kk nMS1-0.

TpaH3akuu TakKe BBINOJIHAIOTCS COIJJaCHO KOHBEHEPHOMY IPOTOKOJY, KOTZa K
MIPOLECCOPY BBITOIHAETCS JOCTYI KaK K TIOJYMHEHHOMY YCTpOUCTBY. KOHBENEpHBIN TPOTOKOI
oOecrevynBaeT nepenayy JAaHHbIX CO CKOPOCTBIO YaCTOThl BHEIIHEN muHBL. [Ipu KoHBeliepHOM
JOCTYIIE a/IpeC U YIPABIAIONINE Pa3psAabl BBIAAOTCA OJHOBPEMEHHO B OJTHOM TaKTE, a JAHHBIE
JUIIb CITYCTS HECKOJIBKO LIMKIJIOB: OT OJHOTO JO YETBIPEX B 3aBUCUMOCTH OT HaIlpaBJICHUS
nepefayv M yCTaHOBJIEHHBIX mapaMmeTpoB. lIpomeccop MoXkeT BblIaBaTh aapec CIeAyroLIen
TpPaH3aKIMHU €LIE 10 NPUX0/1a JaHHBIX MPEbIIyIIel TPAH3aKLINH.

VYpasisitoyie CUrHaibl, UCIIOJIb3YEMbIE B KOHBEMEPHBIX TPAH3AKLIUSX:

— NRD — ecnu akTHBeH, yKa3bIBAE€T HA TPAH3AKILIUIO YTEHUSI.

— NWRH u nWRL — Ttpan3akius 3anucu, €Ciiv OJIUH U3 3TUX CUTHAJIOB aKTUBHBIM.

JIBa curHasia mo3BOJISIIOT OMPEACIUTh, KaKOe CJIOBO Ha 64-pa3psiAHON LIMHE JAHHBIX
SIBJISIETCS. JOCTOBEPHBIM.

— NBRST - yka3biBaeT Ha OJIOYHBIN UK OOMEHA, KOT/Ia CUUTHIBACTCS TPYIIA CIIOB,
PaCIIOJIOKEHHBIX B IOCJIENOBATENbHBIX ajapecax. Hampumep, npu goctyne K cUeTBEPEHHOMY
CJIOBY Ha muHe mmpuHoi 32 paspsaa, nBRST Oyner akTHBHBIM B TedeHHE MEPBBIX TPEX IIUKIOB
TpaH3aKL1HU, COCTOSIIEH U3 YETHIPEX LINKIIOB.

— ACK — ympaBnsiercss aipecyeMbIM MOJAYNHEHHBIM yCTPOMCTBOM B TE€UYCHHE ITUKIIA
NaHHbIX. Ecny nMeeT BBICOKHI YPOBEHB, TO OJUYMHEHHOE YCTPONCTBO TOTOBO 3aBEPUINTH LIUKJII
JAHHBIX, B IPOTUBHOM CJIy4ya€ MACTE€p ILIMHBI JOJDKEH JKJIaThb TOTOBHOCTH IOJYMHEHHOTO
YCTpPOMCTBA.
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7.4.5.1  bazosaa Koueeliepnas mpan3aKyus

Bpemennass nguarpamMma 0a30BOM  KOHBEWEpPHOW  TpaH3aKIMM  IpelCTaBieHa
Ha pucyHnke 17. Bo Bpems agpecHOro mukia, ajgpec nepegaercs smecte ¢ curnanamu NRD unu
WRx (nWRL, nWRH wu 06a).

[{ukn MaHHBIX MOXKET HAUYMHATBCSA C 3aJE€PKKOM OT OJHOTO 1O YETHIPEX TaKTOB, B
COOTBETCTBUHU C MapaMeTpaMH, YKa3aHHbIM B PETUCTPE KOHPUTYpalUH il MOJYMHEHHOIO
YCTPOWCTBA, W HANpPABICHUEM TpaH3aKUMHU. 3aJep’KKa MEXIy LHUKIOM aJpeca U ILHUKIOM
JaHHBIX e€CcTh TTyOuMHa KoHBelepa. B mpumepe Ha pucyHke riyOumHa KoHBeiiepa paBHa 2. B
LUKJIE JAHHBIX JAHHBIE MEPEJAIOTCA B COOTBETCTBUM C HAIPaBICHHEM TpPaH3aKUUU (YTCHHE,
nu6o 3anuck). Ecian moguMHeHHOE YCTPONCTBO TOTOBO K 3aBEPIICHHUIO TPAH3AKIMH, TO OHO
aktuBupyeT curHan ACK (paBeH «1») m mpuHHMMaeT, JUOO BBICTABISICT AaHHBIC. Ecim
MMOJYMHEHHOE YCTPOWCTBO HE TrOTOBO, OHO JneaktuBupyeT curHam ACK (paBern «0») u
3a/IepKUBAET JIaHHBIE.
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I 1 i i

] I i ]
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Pucynok 17 — OcHOBHBIE KOHBEHEpHBIE NIEpeaaun

['myOvHa KoHBeHepa MpOrpaMMHUPYETCS IS KaXJA0ro W3 OaHKOB IMaMSTH, a TaKkKe
3aBUCHUT OT TUTA TpaH3aKluu (YTeHHe Wiy 3amuck). Jls 3anucu rmyOuHa KOHBeliepa Bcermaa
paBHa 1, T.e. TaHHBIC BBICTABIIAIOTCS MAacTEPOM Ha IMHY B CICAYIOIIEM TaKTE MOCJIC BbIIAYH
anpeca. Ilpu uTeHuu w3 APYroro Mmporeccopa B MYJbTHIPOLECCOPHBIX CHUCTEMax TIyOWHA
KoHBeliepa Bcerna 4. [lpu ureHnn u3 BHENTHUX OAHKOB MaMSTH WM MPOCTPAHCTBA MaMSATH
X0CTa TIyOMHA KOHBeHepa MPOrpaMMHPYETCS TMOJIb30BAaTEIEM W MOXKET OBITh JI0 YeThIpEX
ukIoB. [ yOrHa KOHBeWepa MOXKeET ObITh BRIOpaHa WHANBUIYATHHO IS KaXKJOTO UX OAHKOB B
peructpe SYSCON nocne cOpoca.

OauHOYHBIC TPaH3aKIMK 3aHUMAIOT PA3IMYHOC YHUCIIO IUKIOB B 3aBUCHUMOCTH OT
pa3Mepa TpaH3aKIUU U IMUPUHBI BHEITHEH IHHBIL:

— TpaH3aKIUs CTAHJAAPTHOTO CJIOBA: OJWH UK,

— TpaH3aKUHUs JIBOWHOTO CJIOBA Ha 64-pa3psiIHON LIWHE: OJUH IIUKII;

— TpaH3aKIUs JBOWHOTO CJIOBA Ha 32-pa3psiTHOM IIMHE: JIBA IUKJIA,

— TpaH3aKIUs CYETBEPEHHOTO CJIOBA HA 64-pa3psAHON IIMHE: J1BA IUKIIA;

— TpaH3aKIUs CYCTBEPEHHOTO CI0BA HA 32-pa3psAHON IIMHE: YEThIPE IUKJIA.
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Tun Tpanzakiuu ompenensercs curHanama NRD u NWRL/NWRH Bo Bpems 1mkia
anpeca. Curnanel NWRL u NWRH Takke onpenensroT, kKakoe c0BO Ha 64-pa3psiAHON IIMHE
JIOJKHO OBIThH 3alIMCaHO B NaMsITh.

7452  IlakemHbvle KOHBellepHble MPAH3AKUUU

Konsetiep ucnomnsiyercst 3¢(HeKTUBHO, KOTJa MacTep BBIMOJHSET MOCIIe0BaTEeIbHbBIE
JOCTYIBI (JIOCTYII K CIIOBAaM, PACIIOJIOKEHHBIM B ITOCIIEOBATENbHBIX aJJPECax), KOTOPbIE UMEIOT
OJIMHAKOBYIO TNyOuWHY KoHBeiepa. [lociemoBarenbHble JOCTYNBI MOTYT OBITH PE3YyIbTaTOM
OJIHOM TpaH3aKIMH, KOTOpas CIUIIKOM MIMPOKa IS IIUPHUHBI IIHHBI. JTOT clydyail Ha3bIBaeTCs
NMakeTHOU nepenadeit u uaeHTuduuupyercs BeiBogom NBRST.

Curnan NBRST wucnone3yercs i 00O03HAUYCHHS] TMPOIOJDKUTEIBHOCTH OJHOU
TpaH3aKIMKM B IHMKJIaX KOHBeHepHOro mnpotokoyia. OH yKa3bIBaeT, UTO CIEAYIONIUN MK
SIBJISIETCS TIOCJIEIOBATENIbHBIM U MPUHAIJICKUT TOM YK€ TPAH3AKIIUU, YTO U TEKYIIIUH IIHKJI.

Curnan NBRST sBnsieTcs BaXHBIM I TPOLIECCOPa, KOT/Ia OH BBICTYIAET B Ka4eCTBE
MOJAYMHEHHOr0 ycTpoiictBa. OH MO3BOJSET MPOLECCOPY OINpPEAETuTh, YTO HEKOTOPOE
MHOXKECTBO IIMKJIOB JAaHHBIX SIBIISIIOTCS OJHOM TpaH3aKIMed wMacTepa U JOJKHBI
WHTEPIPETUPOBATHCS KaK OJIHA TPAH3AKIIUU BHYTPH IMPOIIECCOpa.

Hamnpumep, mynbTumnporeccopHas CucTeMa, rie€ OJuH BEIYIIHI MPOIeccop MbITaeTCs
nonyuuth fgoctyn K peructpam TCB kontpomnepa DMA apyroro mpoueccopa. ITockonbky
noctyn k peructpaM TCB 10oKeH BBITIONHATHCSA TOJIBKO C MIOMOIIBI0 CYETBEPEHHBIX CJIOB, TO
nepeaava U3 HECKOJbKUX CIIOB YEPE3 CUCTEMHYIO IIMHY MOXKET ObITh MOATBEPKICHA CUTHAJIOM
NBRST, u 3T0 MO3BONHUT MOMAYMHEHHOMY TMPOIECCOPY MPABUIBLHO WHTEPIPETUPOBATH ITOT
JIOCTYIl KaK JIOCTyH cueTBepeHHoro cioBa. bes curnama NBRST, Takoit xe goctym Oyner
WHTEPIPETUPOBATHCS KaK YEThIPE pa3AelbHbBIX JOCTYIa HOpMaIbHOTO cioBa (32 paspsaa), 4To
MOBJIEUET 3a co00i HeIOomyCTUMBIH 10CTyM K peructpy 1CB.

HacTtpauBaemoe NOJYMHEHHOE YCTPONCTBO (T.€., YCTPOMCTBO, HE SBISIOLIEECS
MOTYMHEHHBIM TPOIIECCOPOM) MOXKET HCIONIb30BaTh curHan NBRST nns npuHATHS mepBOro
agpeca B MAaKETHOM Mepenaye M 3aTeM AaBTOMAaTUYECKH YBEIMYMBATh aJpec IO Mepe
MOCTYTUICHHS CJIOB JIaHHBIX.

Curnan NBRST pomkeH ObITh MOJIKITIOUEH B MYJIBTHIIPOIIECCOPHOM CUCTEME C TIEIBIO
uaeHTu(uKanuu OOMEHOB JBOWHBIMH U CUYETBEPEHHBIMU CIIOBAMH MEXIY MPOIECCOpPaMHU.
Curnan NBRST wmoxeTr ucmonb30BaThCs W MNpH OOMEHAX MEXAY XOCT-TIPOIIECCOPOM U
mporeccopoM. B03MOKHOCTh OMpeseNieHnuss MaKeTHOrO JOCTyna TMO3BoJisieT A(P(HEKTHBHO
WCIIOb30BaTh BHYTpEHHHE 128-pa3psaHble I[IUHBI W MUHUMH3UPOBATh KOJUYECTBO
KOH(JIMKTOB AOCTYTIA.

Pucynku 18, 19) wuIrOCTpUPYIOT MPUMEPHI Pa3IMYHBIX THUIIOB IMOCIEIOBATEIBHBIX
nepeaayd Ha 32-pa3psAIHOH MIKHE. 3aMKuCh CYETBEPEHHOTO CJI0BA BBITIOIHSICTCS 3a YEThIPE UK
(pucynok 18), e BeiBon NBRST aktuBupyercst B epBBIX TpeX HUKIAX TpaH3akiuu. [ myonHa
KOHBelepa paBHa OJIHOMY LIMKITY, TOCKOJIbKY 3TO TPAaH3aKILHUs 3alHCH.

JIBe TpaH3aKUMW YTEHHsI CUETBEPEHHBIX CIIOB MpeACTaBlieHbl Ha pucyHke 19, rae
KaXKJlasi TPaH3aKIHUs 3aHUMAET YEeThIpe LUKIA IHUHBL. [[Be TpaH3aKUMUM pa3AesieHbl XOJIOCThIM
IIUKJIOM. XO0JIOCTOM LIMKJI BCTABJISIETCS B CIEAYIOLIUX CIydasx:
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— 3a YTEHHEM OJIHOrO OaHKa NaMsATU CIeAyeT YTEHHWE U3 JpYyroro OaHKa NaMmsTH,
Pa3HbIX IPOLECCOPOB, XOCTA WJIM KOMOMHAIMH BCETO BBINIEYKA3aHHOTO U €CIH IpPHU 3TOM
riyOrHa KOHBeHepa BTOPOro YTEHUSI MEHbIIIE TNOO paBHA TTTyOUHE KOHBeHepa epBOro YTeHHUS,

— 3a YTEHUEM CJIeAyeT YTEHUE U3 TOro ke OaHKa mamsTu U ycTaHoBiieH pa3psan IDLE
nanHoro O6anka mamsatu peructpa SYSCON;

— 3a YTEHHEM CIIEYEeT 3alKCh, JUOO 3a 3aMHUChIO CIEAYET YTEHHUE, €CIU IIyOuHa
KOHBelepa BTOPOii TpaH3aKIMKU MEHbIIIE JIMOO paBHA IIyOHHE KOHBEHepa MepBoil TpaH3aKIUH;

— 3a 3alUChIO CIEAYET 3aIUCh B MYJIBTUIIPOIIECCOPHOE MTPOCTPAHCTBO;

— 3a 3alKChIO CIEYET 3alUCh B 00JIACTh XOCTA;

— 3a 3alHChl0 B MYJBTUIIPOIIECCOPHOE IPOCTPAHCTBO CIEAYET 3allUCh B APYroe
MOJYMHEHHOE YCTPOUCTBO;

— 3aMMch WIM YT€HHUE B/WU3 MYJIbTUIIPOLIECCOPHOTO MPOCTPAHCTBA, €CIIU CIEAYIoIas
TpaH3akius cBsizaHa ¢ SRAM wim naMsaTeio XocTa. X0JOCThIE HUKIBI BCTABIISIIOTCS, MTOKA HE
3aKOHYMTCS TPAH3AKIUSI.
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ACK l/

Pucynox 18 — KonBeiiepHbie TpaH3aKIMH — MTOCIIEI0BATEIHHBIC 3AITHCH.
I'myOuna koHBeliepa = 1, mpomycKHast CIOCOOHOCTH MIUHBI = 32

Ecmu cootBetrcTBytomuii paspsin IDLE cOporeH, mocienoBatenbHbIe 3allUCH WIH
MOCJIEAOBATENLHOCTH YTEHHS U3 OJHOTO U TOT'O K€ MOAYMHEHHOT0 YCTPOMCTBA HE Pa3ACISOTCS
LUKJIOM IIPOCTOS.
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Pucynoxk 19 — I'pynmoBoe 4reHue ¢ MoCaeAYIONIM TPYITIOBEIM YTEHHUEM
B TOM ke OaHke namsTu. [ nyOuHa koHBeliepa = 4,
MPOITyCKHas CIOCOOHOCTh IMHBI = 32, ycTaHoBKa pa3psiaa IDLE

[TocrnenoBaTenbHble JOCTYNBI C Pa3IMYHOW TJIYOMHOW KOHBeiepa MOJIy4aroT
cneruaibHyto o0padoTky. Ecnu nepBast TpaH3akuys MMeeT INyOMHY KOHBeepa MEHbIILYI0, YeEM
BTOpast TPAH3aKIUs, TO aipeCHbIEC LIMKIIbI BHIAAIOTCS O€3 pa3phIBOB, J1a’ke B TOM ciyyae, Korjaa
pa3pbiB BO3MOXKEH MEXy IUKIaMU TaHHBIX. Ecnu rmyOuHa KoHBeiiepa mepBoil TpaH3aKIINH
0osblIe TIyOMHBI KOHBeWepa BTOPOM TpaH3aKUUH, TO TaKUe TPaH3aKIMK HE MOTYT OBITh
nocnenoBarenbHbIMU. Kak mokazaHo Ha pucyHke 20, agpecHbId LMK BTOPOH TpaH3aKIUU
3aJIep>KMBAETCs I1OCIIE IEPBOI TPAH3AKIUY.

Ecnu pa3znuna mexay riiyOuHaMu KOHBEHEpOB paBHA €IMHULIE, TO BBOJUTCS XOJIOCTON
LIUKI. AZIpecHBIN IIUKI BTOPOW TpaH3aKLUMK HAYMHAETCS CIYCTS JBa LMKJIA [OCJIE OKOHYAHUs
IIEPBOM TPaH3aKIUU.

[locnenoBatenbHOCTh, NPEACTABICHHAs HAa PUCYHKE, NPEANOJaraeT pas3IndHYyIo
ryOuHy KOHBEHEpOB U IIUPUHY IIMHBI 32 pa3psja.
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Pucynok 20 — YteHue ¢ ocaeayOMUM YTeHHEM U3 IPYTrOTro MOTYMHEHHOTO YCTPOHCTBA

7453  Huknwl oxcuoanusn

B TpaH3akuusx yTeHHUs, €CIM MOJAYMHEHHOE YCTPONCTBO BOBPEMSI FOTOBO K LIMKIY
JAHHBIX BBIMOJIHAEMOM TpaH3aKIUH, TO MOAYMHEHHOE yCTpoicTBO akTuBHpyeT curHain ACK B
LIUKJIE JaHHBIX. ECiiM MOAYMHEHHOE YCTPOUCTBO HE TOTOBO, OHO JieakTuBupyeT curHasl ACK B
[UKJIE JTAHHBIX U JIEP)KUT ero HeaKTUBHBIM (paBHBIM () Moka He OyAeT TOTOBO MPOJIOJKUTH
Tpan3akiuo. ACK Taxke MOXeT ObITh JCaKTHUBHUPOBAH MOCJE TPAaH3AKIMU 3alHCH, €CIU
MOAYMHEHHOE YCTPOMCTBO HE MOXKET BOBPEMS OTIPABUTH JAaHHBIC B MECTO HA3HAUCHUS.

Ocob6ennoctu B pabore curnana ACK:

— TMOJYMHEHHBIC YCTPOMCTBA MOTYT BBICTaBJIATh Ha JUHUIO ACK TOJIBKO aKTUBHBIN
HU3KHUI ypOBEeHb. DTO TOBOPUT O ToM, yTo ACK MoxeT ObITh MepeBeZiecH B HU3KUI YPOBEHb
HECKOJIbKUMU TTOTYUHEHHBIMH MTPOIIECCOPAMH OJHOBPEMEHHO 0€3 KOH(IIUKTOB,

— ACK moaaepxuBaeTcs B  BBICOKOM YPOBHE BHYTPEHHHUM HArpy304HBIM
noaTsAruBamuM pesucropom 50 Om/5 kOwm;

— ACK mnepeBoauTCs B HU3KUI YPOBEHb MOYNHEHHBIM MTPOIIECCOPOM C LIETBIO YTOOBI
OCTaHOBUTH JAOCTYIL;

— ACK nmepeBoauTcs B BBICOKHMH YypOBEHb BHYTPEHHHMH TMOJATSITUBAIONIAMHU
pesucropamu 50 Om/5 kOm. Ha Beicokom ypoae curaana SCLK mnomaaka ACK mogkiroueHa
K TuTa"uio yepe3 pesuctop 50 Owm, Ha Hu3KoM ypoBHe curHana SCLK — uepes pesuctop 5 kOwm.
W nanee ynepuBaercs B BBICOKOM YPOBHE 3TUM Pe3UCTOPOM. OTMETHUM OJTHO OUYE€Hb BaXKHOE
TpeOoBaHue k nepesoy curana ACK B BbicOku# ypoBeHb. Korja nogunHeHHOE ycTpOMCTBO
NPEeKpallaeT BBICTABIATh AaKTUBHBIM HU3KUKH ypoBeHb Ha Bbeixoag ACK (mo ¢poHTy
curHanma SCLK), oHo mpenmnosaraer, 4to B TeueHue cieayromiero takra auaus ACK Oyner
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HMMETbh BHICOKUM YPOBEHb 3a CUET UCIIOIb30BaHus MOBBIMIAIOIIETO pe3ucTopa. Eciu pesucrop He
CcrocoOeH 00ecneYnTh TaKyl0 CKOpPOCTb 3apsja B TEUEHUE OJHOI0 TAKTOBOI'O MEPUOAA, TO
NOBEJICHUE CUCTEMBI HEINpeacKazyeMo. B 3Tom ciydae HY>)KHO CHUXAaTh YacTOTY CUCTEMHOM
IIUHBI WK YCTAaHOBUTH HA TUIATY JIOMOJIHUTENIbHBIN BHEITHUN PE3UCTOP, HAIPUMEP, HOMUHAIIOM

300 Owm.

Curnan ACK MOeT OBITH BBICTABJICH B JIIOOOM IIMKJIE€ JaHHBIX B MHOTOIIMKJIOBBIX
TpaH3akUuuax. HeT HUKakux orpaHnyYeHUi Ha MPOOIKUTENbHOCTD yaepxuBanus ACK B nyre.

Ha pucynke 21 npoaeMoHcTpupoBaHo ucmnoib3oBanue curiana ACK. B atom mpumepe,
nanHbie DA1 He TroTOBBI BOBpPEMsI M BBICTABIAIOTCS Ha OAuH TakT no3zxe. Curnan ACK
JICAaKTUBUPYETCS] BO BpeMs IIuKJIa JaHHBIX DA U akTUBUpYeETCs B CIACAYIOMIEM LUKIE, YTOObI
yKa3aTh Ha JOCTOBEPHbIC JaHHBIC. V3-3a ATOTO 1MKJIA OKUAHUS:

— MacTtep OepeT C MIMHBI JaHHbIE HA OJIUH LUK TO3XKE;

— aJpecHbId UK, caeayromuii 3a curHaiom ACK (AB2) pactsaruBaercs Ha OJIUH
LMK,

— BCE MOJYMHEHHBIE YCTPOWCTBA C MPHUOCTAHOBJICHHBIMH TPAH3AKIUSIMHU BO BpEMS
uKiIa, ciaexyromero 3a curHanom ACK, 3aMemisaoTcss Ha YHUCIO ITUKIOB, KOTOpHIE OBLIN
neakruBupoBanbl curHanom ACK. Hampumep, mexny agpecHeim nukiaom ABO u nukiom
naaHbIX DB0 mpoxoauT MmsITh IIUKIIOB, XOTS ITyOWHA KOHBEHepa paBHA TOJIBKO YETHIPEM.

[Tpu 3TOM ajgpecHble U YIPABISAIONIUME CUTHAIBI HA TUHUAX B ke, rae ACK Obut B
HYyJI€, TOJKHBI 3aIEIKUBATHCS OJUMHEHHBIMHA YCTPOUCTBAMU.

TpaH3akuuu 3amUCH UCIHOJIB3YIOT LUKIbl oxkuigaHuss ACK He Tak Kak TpaH3aKLHU
yTeHus. B cnywae 3anucu nogunHeHHOE ycTpoicTBO akTuBHpyeT curHan ACK, moka y Hero
nMeeTcsi CB000IHOE MecTO B Oy(depe mpuema.

Ha pucynke 21 mpencraBieH mpumep, B KOTOPOM ajpecHbIid 1ukin AA3 3acraBisieT
MOJIYMHEHHOE YCTPOUCTBO AeakTuBHpoBaTh curHay ACK. DTo MokeT ObITh BBI3BAHO TEM, UTO
MOTYMHEHHOE YCTPOMCTBO NMPUHSUIIO 128-pa3psiaHoe ciioBo B Oydep, ¥ OH 3aHST JUIs CIETYIOIICH
TpaH3akuuu. OCTaHOBKA YJUIMHSET KOHBEHEP TpaH3aKIMU Ha JABa LUKia. [IUMKiIbl, KOTOpbIE
obuTH octaHoByieHbl ACK, HauMHAIOTCS CIYCTS OJIMH TaKT nocie aeaktuBanuu curdana ACK —
Hanpumep, AB2 u DB1 nonosHeHsl 1ByMS IUKIaMU.

IIpu >TOM BCce MOAUMHEHHBbIE YCTpoiicTBa mpuHUMarT anpec ABI, a ycrpoiicTso,
KOTOpOMY ajpecoBanbl nanHble DB0, Takxe MpUHUMAET 3TH JaHHbIE BO BHYTpeHHUI Oydep.

AO «IIKK Munanopy TCKA.431281.016CI1 150



Cneyugpuxayua K1967BH02BG

SCLKE
1
1

AEA E}l:: AEz ,Xﬁ.sa :r:,‘c

=
E
T
E
s - -
g

ACK :I/'{

1
L= :
1 1 1 1
AraR :r&; - ::x\ - :r: . |:- I 1 :"?: 1 1 1 1 1
: : : : : : : GUAD- 'M:\HD:—I-'-—num SWORD—
1 I I I 1 I 1 I I I I I
D”n:} : : : if':"“""' D‘ :)(/DM El/w-! D{ima ':;{na-:u ::};Inm :>
e
I I I 1 I 1 I I I
14 :"‘- 1 1 1 1 1 1 1 1 |_/"_:_I_
I 1 1 1 1 1 1 1 1 1 I
1 I I I 1 I 1 I I I
1 1 1 1 1 1 1 1 1 1
li‘ I I I . I 1 I I , !
w0 /N v
T AR :
I I 1 I 1 I I
— — :
o : : :

PI/ICYHOK 21 - I[OCTYH K ITAKECTHOMY YTCHHUIO C ITOCICAYIOIINM ITaKCTHBIM YTCHHCM

Ha pucynke 22 tpamzakiun ABO u AB1 anpecyior apyroe mogd4nHEHHOE YCTPOHUCTRBO.
Ecan nepBoe nmomunmHeHHOe ycTpoucTBO mepeBoauT curHal ACK Ha HU3KMI ypOBEHb, U
CJIIEIyIOIIME TPaH3aKLUHUHA COOTBETCTBYIOT APYIOMY IOJAYMHEHHOMY YCTPOWCTBY, TO HOBOE
MMOAYMHEHHOE YCTPOMCTBO TPAH3AKIMU HE MOXKET ynpasisTh curiaaom ACK o tex nop, noka
[IEpBOE NIOJYNHEHHOE YCTPOUCTBO HE 3aBEPIIUT TPAH3AKIUIO.

ol I 6 0 o O
- e

1 1 1
1 1 1 1
. ) | | ] ]
ADOA b/ BAD ':.q B :}.‘:‘ A2 L:&; a8 '_‘_{ BED :.__‘.ﬁm L,{ :
1 1 1 1 1 1 1 1 1 1
1 l——auanwoRDd : Lo } GUAD-WORD } } -
1 1 1 1 1 1 1 1 1 1 1
L 1 1 I. 1 I- L I 1 ] 1
DATA }{ el 1n] |x DA |})I Draz L}.J:D.ﬁ.ﬂ- Lﬂ{ DBD |:;{ I DBA I % DBz |:?:J;3
! | ! | | | ! | | : |
1 1 1 1 I 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
| | | | | | | | | 1
WH K 1 1 1 1 1 1 1 1 1 !,-'"
| | | | | | | | | | |
1 1 1 1 1 1 1 1 1 1 1
| | | | | | | | | | |
1 1 1 1 1 1 1 1 1 1 1
| | | _.l'_'l- | | | | | I A R
BRET :\ 1 1 v |1'\__ 1 1 1 1 ' 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
| | | | | | | | | | |
AcK | | | | i A | YA | |
1 1 1 1 1 1 ."_I—I'. 1 1 1
1 1

Pucynok 22 — JlocTyn K TakeTHOM 3aITUCH C MOCIISAYIONIEH TaKeTHOM 3aIUCKI0

7.4.6 MHurepdeiic npoToko/a MeIJIeHHOT0 YCTPOHCTBA

[Ipotieccop moaaepKkUBAET MPOTOKOJ MEUICHHBIX YCTPOMCTB, KOTOPBIM MOXET OBIThH
UCIOJIb30BaH JJISl MPOCTBIX YCTPOMCTB. DTOT MPOTOKOJ MOXKET ObITh CKOH(GUTYPUPOBAH IS
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aJIpEeCHBIX TPOCTPAHCTB, NpuHAIeKammx Oanky 0, Oanmky 1 wmm xocty. Ilporoxoin
YCTaHABJIMBAETCA MOCPEACTBOM MPOTPAMMHUPOBAHUS COOTBETCTBYIOIIUX Pa3psAIOB B PETUCTPE
SYSCON:

— our BNK#SLOW (HOSTSLOW) pasen 1;

— o6utsl PIPE riyOunbl KOHBeliepa paBHBI HYJIIO;

— nukael oxuganuss WAIT nmporpamMMupyroTcsi B COOTBETCTBUU C TpPeOOBAHHMSIMHU
CUCTEMBI,

— muki IDLE (xonocToit iukin) paseH 1.

[lenpi0 TaKUX YCTAHOBOK SIBJIIETCSI MPSIMOE COCTUHEHUE C MPOCTHIMU, MEIJICHHBIMU,
HEKPUTUYECKUMU MOJYJISIMUA TIaMSITH WU niepudepuitipiMu yctpoiictBamu. [IpoTokon Moxer
paboTaTh C CHHXPOHHBIMU UM AaCHHXPOHHBIMU yCTpoilcTBaMu. ba3oBbIi NPOTOKON C
KoH(puryparmen «06e3 MUKIOB OXXUIaHUS» TIPEACTaBICH Ha pUCYHKaxX 23, 24.

B nepBoM 1iukiie BeIAETCS aapec U aKTUBUPYETCS JIMHUS BHIOOPAa COOTBETCTBYIOIIETO
OaHKa MmaMsITH.

Bo BTropom nukie akruBupytorcs curHansl NRD wnmn WRx (B 3aBucuMOCTH OT THMA
TpaH3akuuu). Eciu Tpan3akuus 3amnucu, To B 3TOM LUKJIE IPOLIECCOpP BbLAAET AaHHbIE. B ciyyae
TpPaH3aKIMU YTCHUS B ATOM ILMKJIE MOJYNHEHHOE YCTPONCTBO HAUMHAET BbIAaBaTh JaHHBIC. B
clly4ae YTEHUS, B KOHIIE ITUKJIA MPOIECCOp 3aIlEIKUBAET JaHHBIE C HIMHBI BO BHYTPEHHEM
perucrpe.

B TperheM 1ukie mpoueccop MNPOAOIKAET YACPKUBATH aJapec U JIaHHbIE
(ecnu BBIMOJHSAETCS 3alKCh), HO AeakTuBHpyeT curHaiasl NRD wnn WRx. B cnyuae urenus
YCTPOUCTBO MEPECTAET BbIIaBATh TAHHBIC HA IIUHY.

Jnst koHurypanuu «06e3 IUKIOB OXUIAHUS», LUKIBI OXKUJAHUS HE MOTYT OBIThH
no0aBleHbl JeakTuBUpyromM curnaiom ACK.

OmHo W3 KIIOYEBBIX TpeOOBaHMM MpU OpPraHU3alMH MPOTOKOIA MEJICHHOTO
YCTPOMCTBA — TapaHTHUPOBAaHHOE BpEMsS yAEp:KaHUs ajapeca W JAaHHbIX. M3 BpemeHHOM
JIyarpaMMbl BUJIHO, YTO MpoIleccop oO0ecrieunBaeT OAWH TaKT MPEAYCTAaHOBKU ajpeca U OJIUH
TakKT yJepKaHus ajgpeca U JaHHBIX. JJOMOJHUTENbHBIC TAKTHI MPEAYCTAHOBKU JAHHBIX MOTYT
o0ecreynBaThCsl BHYTPEHHUMH MPOTPAMMHUPYEMBIMUA IHUKIAMH OXKHUJAHUS WU BHEITHUM
curHaiiom ACK.
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owalT—L

SCLE

ACKE

0J1. 3aIuch ¢ HYJICBBIM BPEMCHCM OKHIAHHWA

HBI IPOTOK

Pucynok 23 — Mennen

0WAT

DATA

Pucynok 24 — MeaienHbIil IpoTOKOJ. UTeHHE ¢ HyJIEBBIM BpEMEHEM OKUIaHUS

153

TCKA.431281.016CI1

AO «IIKK Munanopy



Cneyugpuxayua K1967BH02BG

- BASIC— S ':;G""'L-E‘; i i DATA iy .
e
BOLK | ! 4'
.

1 | | 1 | 1

I [ [ I [ I

—_— e = = = = - 1 I 1

ADDR >< [ I | —
1 1 1 1

I [ I [ I

1 | 1 | 1

1 | 1 | 1

| 1 B 1 I I

DATA 4 - | | >—._
I P 1 1 I

I [ I [ I

I [ I [ I

1 | 1 | 1

| | | |

WETS P\\ . _|/ 1 1
I | I [ I

I [ I [ I

I [ I [ I

: . : . ;

I | I | I

WR :\\ V/ 1 1
1 | | 1

Pucynok 25 — MejieHHBII IPOTOKOJI. 3aMUCh ¢ IUKIaMU OXKUIaHUS

B npoTokone MeqIeHHOTO YCTPOHCTBA MPU HEOOXOIUMOCTH MOTYT OBITh BCTABJICHBI
nukibl oxuganusg. Peructp SYSCON BrirodaeT B ceOsi mojie 3aJaHdus HEKOTOPOro Yucia
BHYTPCHHHUX IUKJIOB OXHUJTaHUS. 3HAYCHUS MOTYT OBITh OT HYJIS IO TPEX.

Ha pucynkax 25, 26 moka3aHbl MeIJIEHHBIE TPAH3aKIIMU C OAHUM WM O0Jee IUKIaMu
oxkunanus. CHTyalus moxoxa Ha TpaH3aKIHo 0€3 UKIIOB 0)KHUIaHUS, HO BTOPOU IUKII (ITUKII, B
KoTopoM aktuBupoBaHbl NRD wmwim WRX) moBTopsieTcss B COOTBETCTBHHM C YUCIIOM ITMKJIOB
BHYTPEHHETO OKHJIaHUS.

INT W AIT
-l-l— CYCLES —Il'l il DIATA, - —H' |

[4———BASIC—]

\\%

DATA

FETH

Aen .><
\

Pucynok 26 — MeuieHHbI# IpOTOKOJ. UTEHNE C IUKIIAMH OKHIaHUS
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JloTIOTHUTENbHBIE TMKJIBl BHEIIHETO OXHIAHUS MOTYT OBITh BCTaBJIEHBI ITyTEM
neaktuBanuu curHana ACK. DTo moxxeT ObITh CIenaHO TOJBKO TOTrAa, KOTJa B PETUCTPE
SYSCON mnone WAIT nHe paBHO Hymio. Jlimst Toro, 4toObl J00aBUTH ITUKIIBI BHEITHETO
oxkunanusi, curian ACK gomxeH ObITh A€aKTUBUPOBAH B TEUEHHE OJHOTO WM 00Jiee UKIIOB
nepe;] MOCJICTHUM IUKIIOM OXKUIaHHs (CM. pUCYHOK 27).

MT LASTINT EXT LAST EXT
WAIT WAIT WAHT WAHT
BABG CYCLES CVILE CVCLES CYCLE DUAT &
L ) o . - . - -
1 1 1 ! 1 1 1
soe || L Ll Hi | |
11 Il
[ 1
1 1 ! 1
1 1 1 1
[ Y T
ADDR I | .
[T I
1
1
1

=
=

g
a3

A
;éf"_""'_w""'?i

;

9
\
|

:
-G

Pucynok 27 — MenneHHbIH TPOTOKOJ. 3aMUCh/YTEHUE C BHEIIHUMHY ITUKJIAMU OXKUJaHUS

7.4.7 HWuarepgeiic EPROM

[Ipoueccop  uUMeeT  BO3MOXHOCTb  paboTaTb ¢  BHEIMIHEH  8-pa3psiaHOi
nepenporpammupyemoii namateio Tunma EPROM. Bo Bpems cOpoca mporieccop MOXKET OBITh
cKOHGUTYypUpoBaH sl 3arpy3ku u3 BHemHero EPROM. B »stom ciywae mnporpamma
3arpyxkaercs u3 EPROM BO BHYTpeHHIOIO MaMAThb aBTOMAaTHYECKM KaK 4acTh
MOCJIE0BATENHOCTH cOpoca. g 3Toil nenu ucnoaszyercs kaHain 0 DMA.

[TockombKy pa3psaHOCTh UHBI JaHHBIX TaMaTH EPROM cocrtasisieT 8 OUT, BHEIIHMIMA
uHTEpQeiic mporeccopa yrnakoBbpIBaeT MIPHUHUMAEMbIE OAUTHI B 32-pa3psAHbIe JaHHBIE.

[Tpouieccop moxker paborath ¢ EPROM He Tombko Bo Bpemsi cOpoca. Mmeercs
BO3MOXXHOCTB JIOCTYyIa U B Ipoliecce BbINodHeHus: nporpaMmMbl. OnHako B pabore ¢ EPROM
uMmeetcst ogHa ocobeHHocTh — naMsiTb EPROM He siBnsieTcst 4acThIO aipeCHOr0 MPOCTPAHCTBA
nporeccopa. [Ipoueccop nmoaaepKUBaeT CIOBHYIO aJpecalyi0 BHELIHEW IIaMsITH, a MaMsATh
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EPROM wumeer OaiiToByto opranmzanuio. B cBs3u ¢ stum mns paborsl ¢ EPROM moxkHO
WCIIO0Ib30BaTh TOJBKO KaHal obuiero HazHaueHuss DMA. Jlns pabotsl ¢ EPROM Tun oomena B
TCB kanama ycranaBiauBaeTrcs paBHbIM MmiecTd. [Ipu urenmm EPROM, oOmen Moxer
npoucxoauts Toidbko Mexay EPROM wu BHyTpeHHeill mamsTeio. BHemnuil uHTEpdeiic
ompeensieT, YTo TeKyIui 3amnpoc ecth 3anpoc DMA u ero Tun paBeH MIECTH. DTO MO3BOISIET
uHTep(deiicy BeIOpaTh 17 OOMEHa MPOTOKOJ MEAJIEHHOTO YCTPOMCTBA C (PUKCHPOBAHHBIM
YUCJIOM LUKJIOB BHYTPEHHETO OXKHUJaHHs paBHBIM 16. [Ipy BBINOJIHEHNN BHENTHEW TPaH3aKIUU
npoieccop akTuBu3upyeT auHuio NBMS mis Beibopa EPROM. [lns mepemaum JaHHBIX
UCTIONIB3YIOTCS OUTHI C HYJIEBOTO IO CEIbMOI IIUHBI IaHHBIX.

I I I
1 p' HHbIE 3.E|KEiEITb|E~EIIGTI:'1 a,ﬂ,EEI:\l |

i
m.xi | | ’_

L |

I 1
|
|
|
I
|

]
1

ADDR K 1 A1

- -TTrTr-—r
—

DATA

R A o RN A N S

8
o

| | |
I 1 |
[ | 1
| 1 |
I 1 I
1 = = o = = 1
| 1 |
I i 1
1 | |
[ 1 i
| ] I
| 1

RD

|
5

Pucynoxk 28 — [loctyn k 3arpy3ke EPROM — 16 nuKI0B OKUJaHUS

Bo3moxHo, kak uyrenue BHemHed EPROM, Ttak u onepauus 3anmcu s
nporpaMmHupoBaHus namsaTd. Bo Bpems ureHus uHTepdeiic ynmakoBbiBaeT OalThl B ClIOBa U
nepeaaeT uX BO BHYTPEHHIOK HamsATh. Ornepanus 3alucy MASCHTUYHA YTEHHIO, HO C OJHHUM
OTJIMYMEM — TP 3allMCU HET pacnakoBKH cjoBa B OailTel. [Ipouieccop MOKeT BblAaBaTh Ha
BHEIIHIOI LIMHY TOJBKO 32-pa3psanble caoBa, a EPROM moskeT npuHUMaTh TOJIBKO MJIA UM
Oaifr. IlosToMy Tmpu 3amMcu TPOrPaMMHUCT JOJKEH CaMOCTOSITENIbHO MOJATOTOBUTH
uHpopmaIuio B yrooHoM ams 3anucu Buae. [Ipu 3amucn EPROM ncTOUHUKOM TaHHBIX MOXKET
OBITh, KAK BHYTPEHHSS, TAK M BHEIITHSISI TaMSTh.

Bo BayTpennem uinu BHemiHeM O3Y mpoiieccopa JaHHBIE JOIKHBI ObITh OpraHU30BaHbBI
TakK, KaK Moka3zaHo Ha pucyHke 29. CieBa UCXOaHbIE JaHHBIE I MporpaMMupoBanusi. Crpasa
MIOKAa3aHbl pacllaKOBaHHbBIE B CII0BA OAlTHI IS iepeaaun Bo BHemH0 EPROM.
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ORIGEMAL DATA FOR
DATA FLASH HEMORY
ADDRESS
A3 | AT | A1 |AQ A0 o
EX | EZ | B | BOD Al |q
a2 |2
A3 |3

Z|E
m =

2
w® - W

Pucynoxk 29 — [loaroroBka maHHBIX TS 3anucH B 8-paspsanyto EPROM

[Tpu Beimonuenun ooMena ¢ EPROM, Buemnuii unTepdeiic Bceraa ycTraHaBIUBaeTCs
pa3Mep IMMHBI JaHHBIX 32 paspsaa, HecMoTpsa Ha yctaHOBKM B SYSCON. Ilpm sTtom anpec
EPROM He nomkeH OBITH B MCHOJB3YEMOM aJPECHOM MpocTpaHcTBe XxocTta, SDRAM wim
6ankoB MS1 u MS0. Jlyumie Bcero crapiime OUTHI aapeca YCTaHOBUTH B HOJb. [Ipu ureHun
BHEIIHUI MHTep(deiic aBTOMAaTUYECKH YCTAHABIIMBAET pa3Mep JAHHBIX PaBHBIM KBaJIpOCIIOBY.
OTO MO3BOJSIET MPOU3BECTH YETHIPE IMKJIA YTCHHs, B35ATh M3 HHUX IO OJHOMY OalTy u
chopmupoBaTh oHO cioBo. Karnan DMA mpu 3TOM J0KEH BBITIONHATH OOMEH CIIOBaMH, HO
YBEJIMYMBATh aJpec Ha dYeTbipe. TakuMm o0pa3oM, MepBO€ CUMUThIBAaHUE OyAeT Mo ajapecam
0,1, 2, 3, a BTopoe — 1o aapecam 4, 5, 6, 7. Takass 0COOEHHOCTh HCTIOJB3YETCS TIPH YTCHUH.

[Tpu 3anucu ucnosb3yercs pa3Mep JaHHBIX, KOTOpbIH 3agaeT kanan DMA. [Ipu 3anucu
BHewHUM unrepdeiic paboraer ¢ EPROM Ttak, kak OyATo 3Ta mamsaTh UMEET pa3psIHOCTb 32
Outa u nepenaer el ciaoBa AaHHbIX. OCHOBHOM MOMEHTOM 3[IECh SIBJIETCS MpeABapUTEIIbHAS
MOJATOTOBKA JIAHHBIX ISl 3aIIUCH B MaMSITH.

Hacrpoiiku kanama DMA nmns paGotel ¢ BHemHedr EPROM wmmeer cnepyromue
0COOEHHOCTH!

LIpu umenuu peructp TCB ucrouHrnka UMeET CIAEAYIOIIEee 3HAUCHHE:

DI — agpec Gaiita B mamsatu EPROM. HauanbHoe 3HaueHHEe MOKET OBITH JIIOOBIM.
[Ipouieccop Bcerna yuTaeT 3a OAHY TPAH3AKIMIO YETHIPE MOCIEAOBATEIbHBIX
oaiita DI, DI+1, DI+2, DI+3;

DXM — momudukarop anpeca. XpaHUT 3HAYCHHE, KOTOpOE MpHUOABISETCA TMOCIE
KakJ0i TpaH3akiuu kK peructpy DI. Umeet 3nauenue konmuectsa Oaiit. [locne
YTEHUs 4YeThIpex OalT criemyromiee 3HaueHue peructpa DI Oymer pasHO
DI+DXM. IloaromMy peKOMEHIyeMbIM 3HA4EHHEM MJis I0CJIEN0BATEIBHOTO
yreHus 0J0Ka OalT Bcerga sBJsieTCs YUCio 4;

DXC — koauuecmeo cnog, KOTopsie OyayT IPOYUTAHEI.

Ipu 3anucu peructp TCB nprueMHIKa UMEET ClIeAYIOLIEe 3HAUCHHE:

Dl — anpec 6Gaiita B mamsatu EPROM. HauanbHoe 3HaueHHE MOXKET OBITH JHOOBIM.

[Iporeccop Bcerja nuieT 3a OAHY TpaH3aKLHI0 oAuH 0alT 1o aapecy DI;
DXM — momudukatop aapeca. XpaHUT 3HAUCHHE, KOTOpPOE MPUOABIAETCS IMOCTe
Kax10# Tpan3akuuu Kk peructpy DI. meer 3Hauenue xomuuectsa Oaiit. [Tocme
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3alMCU TeKyIero Oaiita, cienyromiee 3HaueHue peructpa DI Oymer paBHO
DI+DXM. IlosTomMy peKOMEeHAyeMbIM 3HAUY€HUEM [UIsl TOCIEA0BATEIbHOM
3anucu 0j10Ka OaiT Beerna siBisieTcs 4ucio 1;

DXC - konuuecmso 6avim, KOTOpble OyayT 3amucaHbl. Tak Kak BO BHYTPCHHEHW WA

BHEITHEH TaMATH JJIi XPAaHCHHS 3alMCBIBAEMOTO OaiiTa HMCIOJB3yeTcs
32-pa3psigHoe cI0BO (OaMT JOMKEH pa3MeNaThCs B MIAIIINX OMTaX CJIOBAa), TO
JTAHHBIA CYCTUYNK SKBUBAJICHTCH KOJUYECTBY CJIOB.

7.4.8 MyabTHUnIpolLeCCOPHBIHA MHTEpdeiic

[Iporieccop nMeeT cnocoOHOCTh pabOTaTh B MYJIBTUIIPOLIECCOPHOM CHUCTEME C 00IIei
muHOM. [l mommep)XKh MYJIBTHIPOILIECCOPHBIX BO3MOXKHOCTEH BHEIIHMM HHTEpdeiic
IpoLeccopa UMEET BO3MOXKHOCTh OBITh MAacTEpOM IIMHBI WM palOTaTh KaK MOJAYMHEHHOE
ycTpoiicTBo. Takke mpoieccop BKIOYAET B ce0s apOUTPaKHOE JIOTHYECKOE YCTPOIMCTBO, YeM
NOJIEPKUBAET PpACHpECICHHbIH apOUTpa)k B MyJbTUIpoIieccopHOil cucteme. K onHoit
BHEIIHEH IIMHE MOTYT OBbITh MOJKIIIOYEHBI O BOCBMHU MTPOLIECCOPOB U XOCT-IIPOLIECCOP.

Jis apbutpaka JocTyna K IIMHE W JUIs OpPraHU3allud B3aUMOJAEWUCTBUS C XOCT-
MIPOIIECCOPOM, BHEIIHUI HHTEpdelic mpolieccopa UCIOIb3YET CHEIMabHbIE BEIBOIBI.

— ID2-0 - wmyneTHIIpOLIECCOPHBIN  HueHTH(UKATOp (HOMEp mporeccopa B
MHOTOIIPOLIECCOPHON CHUCTEME). DTOT HOMEP MO3BOJISET MPOLECCOPY ONPEAETUTH CBOE MECTO B
KapTe MaMsITH CHCTEMBbI, a TAKXKe yKa3bIBaeT Mpoleccopy Kakoit 3amnpoc muabl (NBRO-NBR7)
aktuBu3upoBarh mpu 3amnpoce muubl: 000 = BRO, 001 = BR1, 010 = BR2, 011 = BRS,
100 = BR4, 101 = BR5, 110 = BR6, 111 = BR7. UnentudukaTop I0KEH UMETh TTOCTOSTHHOE
3HaYeHUe BO BpeMsl pabOThl CUCTEMbI U MOYKET U3MEHATHCS TOJILKO BO BpeMsi copoca.

— NnBR7-0 — BbIBOABI 3ampoca MYIBTUIIPOIECCOPHON IMHBL. Mcmonb3yercs
MPOLIECCOPOM B MYJIBTUIIPOLIECCOPHOM CHCTEME JJisl OCYIIECTBJICHUsI apOUTpaxka JOCTyma K
BHeIIHeW mmHe. Kaxaplii nponeccop ympasiseT cBoel nuHued NBR u ocymecTtBiser
MOHUTOPHUHT BCEX OCTalbHBIX. B cucrteme, rjae MeHblle BOCBMH IPOLECCOPOB, HEOOXOIUMO
YCTaHOBHUTbH BHICOKUN YpOBEHb CUTHAJIA HA HEMCIOIb3YeMBbIX BbIBOax NBR.

— NBM — mactep munbl. Tekymuii MacTep mKHBI akTUBU3UPYET BbiBoA NBM. BriBog
aBygeTcd MHPOPMATUBHBIM U HE aHAIM3UpYyeTcs mpoueccopamu. Bo Bpems cOpoca siBisieTcs
aHAJIU3UPYEMBIM BBIBOJIOM.

— NBOFF — curnan Bo3Bparta k Hayaiy nukia. Bo BpeMst paboThl cucTeMbl BO3MOXKHA
CUTYallMs B3aUMOOJIOKHUPOBKH, KOTJIa XOCT-TIPOLIECCOP U MPOLECCOP MBITAIOTCS OJTHOBPEMEHHO
OCYILECTBIISITh UTEHHE MaMTH ApYT Apyra. [Ipu B3anMoOI0KHPOBKE XOCT MOXKET aKTHUBUPOBATD
NBOFF, uTo6b1 mpUHYIUTH NPOLIECCOP OCBOOOAUTD LIUHY.

— NBUSLOCK - unaukatop 6JI0KHPOBKY IIMHBI. Y Ka3bIBA€T HA TO, YTO MACTEP IIUHBI
3abnokupoBai muHy. Bo Bpems cOpoca siBiseTcss aHaTu3UPyEMbIM BBIBOJIOM.

— NHBR — 3ampoc MyJnbTUIPOLECCOPHON HIMHBI XOCT-IPOLIECCOPOM. XOCT MOXKET
aktuBupoBaTh NHBR g 3ampoca nocryna k BHemHedl mumHe npoueccopa. Korma nHBR
aKTUBUPOBAH B MYJIBTUIIPOLIECCOPHOM cHCTEME, TEKYIIUI MacTep IUHbBI OCBOOOXK/IAeT IUHY U
aktuBupyet NHBG.

— NHBG - mnpenocraBnenne muHBl XxocT-miporieccopy. Iloareepkmaer NHBR u
yKa3blBaeT Ha TO, YTO XOCT-NPOLIECCOP MOXKET KOHTPOJIMPOBATh BHEIIHIOW HIMHY. Bo Bpems
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OCBOOOXKIIEHUSI WIMHBI, MacTep NEPEeBOAMT B TpeThe cocrostane paspsasl ADDR31-0,
DATA63-0, nMSH, nMSSD3-0, MS1-0, nRD, nWRL, nWRH, nBMS, nBRST, nIORD,
nlIOWR, nlOEN, nRAS, nCAS, nSDWE, SDA10, SDCKE, LDQM u HDQM. Takxe
nporieccop nepeBoguT SDRAM B pexum camoreHepaiuu. [Iporeccop-mactep yaep:kuBaeT
aktuBHBIM NHBG 1o Tex mop, moka xoct He aeaktuBupyer NHBR. B MynsTumnponeccopHbix
cucTeMax TeKyIIMH MacTep IIMHBI akTuBH3UpyeT NHBG, a Bce MOAYMHEHHBIE MPOLIECCOPHI
OCYIIECTBJISIFOT MOHUTOPHHT.

— NCPA — npuopuTeTHbII AOCTYI s1pa. AKTUBU3UPYETCs, KOrja sSApo Hpoleccopa
JKEJIaeT BBINOJHUTh JOCTYN K BHEIIHEH MaMATH. DTOT BBIBOJ pa3peliaeT MOAYUHEHHOMY
IIpoLIecCOpy MpephIBaTh MEpPEeAayuu IMpoleccopa-MacTepa M MOJYYUTh YIpaBICHHE BHEUIHEH
LIMHOM JUIsl BBIIIOJIHEHUS ONEpalnii, HHUIIMMPOBAHHBIX SApOM. MacTep MOXET pepBaTh CBOU
nepeayu, TOJIbKO €CIIU X IPUOPUTET HIKE, T.€. eciiu 3To nepeaaun DMA. Tlpoueccopsl MoryT
BbIIaBaTh HA JIMHUIO TOJIKO AKTHBHBIM HHM3KUH YpoBeHb. Bwicokuii ypoBeHr Ha NCPA
o0ecrneynBaeTCsi BCTPOCHHBIM PE3UCTOPOM.

— nDPA -  npuopurernsiif  poctyn DMA.  AxTuBu3upyeTcs,  Korja
BBICOKONIpHOpuTeTHBIM DMA  KaHas mpoueccopa jKeiaaeT BBINOJHUTh JOCTYI K BHEIIHEH
MMaMsATH. OJTOT BBIBOJ pa3peliacT BbICOKONpHopuTeTHOMY DMA kaHaly Ha NMOAYMHEHHOM
IIpoLeccope MpepsIBAaTh Mepefadyy MpOoLEeccopa-MacTepa U MOJYYUTh YIPABICHHUE BHEIIHEH
LIMHOM I BBIIIOJIHEHH onepanuii. MacTep MOXKeET IpepBaTh CBOM NIEPEAAUH, TOJIBKO ECIIH UX
MIPUOPUTET HUXKE, T.€. €CIU 3TO Mepeaaun HU3KONpHopuTeTHbIX kaHaioB DMA. Tlponeccopsr
MOT'YT BbIJIaBaTh Ha JIMHUIO TOJILKO aKTUBHBIA HU3KHUU ypoBeHb. Bbicokuii ypoBeHb Ha DPA
00eCreynBaeTCsi BCTPOCHHBIM PE3UCTOPOM.

Bce ap6utpsl kitactepa paboTarOT B CHHXPOHHOM peKuMe. ApOUTpaxk TOCTyMa K IIUHE
BBITIOJIHSIETCS ¢ UCIOJIb30BaHueM BbIBO10B NBR7-0, NHBR 1 nHBG.

BriBogsl NBR7-0 HeoOxomaumbl aiis apOUTpaka MEXIy MPOIECCOpaMH KiacTepa, a
NHBR u NHBG ucnonb3ytotes A apOuTpaxka MexXAy MacTEPOM IIMHBI U XOCT-TIPOLIECCOPOM.
Ecnu B cucteme MeHbIlle BOCBMH IPOIIECCOPOB, TO JIFOOOH HEHCHOIb3yeMblii BbIBO1 NBR
JIOJKEH OBITh ICAKTUBHPOBAH.

BB160p 0THOTO M3 HECKOIBKUX MPOIIECCOPOB JIJISl JOCTYTIA K IIUHE OCYIIECTBISICTCS Ha
OCHOBe mpuoputeTa. /1t JaHHOM cXeMbl apOUTpaXka UCIONB3YEeTCS IIUKINYECKH U3MEHEMBIN
npuopuTtet npoueccopa. [locne copoca npoueccop ¢ ID paBHbiM 00 cTaHOBUTCS MacTepoM U
nanee MPUOPUTET UBMEHSETCS B COOTBETCTBUHU C IUKIWYECKUM alTOPUTMOM, MEPEXOAs OT
TEKYyIIero Mactepa K cienyrouiemy. Takum 06pa3omM, MPpUOPUTET MPOLECCOPOB MOCie cOpoca OT
BBICOKOTO K HHM3komy Oyzaet 0, 1, 2, 3. Ecnu mporieccop ¢ HOMEpOM 2 3ampOCUT IIMHY B
OTCYTCTBHE 3aIIPOCOB OT APYTUX MPOIECCOPOB, TO MPOLECCOP 2 CTAHET MACTEPOM U MPUOPUTET
craner 2, 3, 0, 1. Jlannas cxema mpuopuTeToB AciicTByeT, korma aunuu NCPA u nDPA
HEaKTHUBHBI, T.€. JUISl TPAaH3aKUUN HU3KONPUOpUTETHBIX KaHaioB DMA. CMeHa npuoputeTa
MpepbIBAETCS, KOTJa XOCT 3alpallliBacT LIMHY WM, KOTJa MPOLEccOop 3alpaliuBacT LIHUHY
MOCPeICTBOM akTUBauu BeiBoA0B NCPA mnu nDPA.

Ha BHemmeld mmHE MOryT OOpPa3OBBIBATHCS TPHU TPYHIBI 3alpPOCOB HMEIOIINNA
Pa3TUYHBINA IPUOPUTET O OTHOILIECHUIO IPYT K APYTY:

— 3ampockl ¢ akTUBHBIM NCPA;
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— 3amnpochl ¢ akTuBHBIM NDPA;
— 3ampocsl ¢ HeakTuBHBIME NCPA u nDPA.

BHyTpu kaxqod TpyIIbl UCHOIB3YETCS LMKJIMYECKass cXxema HMpUOpUTeTOB. Takum
00pa3oM NPUOPUTET CUCTEMBI B MOPSIIKE YObIBAHUS:

— XOCT-IIPOLIECCOD;

— mporeccop ¢ aktuBHbIME NBR u NCPA. CoOTBeTCTBYeT TpaH3aKIUH SIpa
npolieccopa Ha BHEIIHEH IIUHE;

— mpoueccop ¢ aktuBHeiIMu NBR u  nNDPA. CooTBercTByeT TpaH3aKIUU
BBICOKONPUOPUTETHOTO KaHasa DMA Ha BHeIHel 1muHe;

— nporeccop ¢ akTuBHBIM NBR. CooTBeTCTBYET TpaH3aKUUU HU3KOIPHUOPUTETHOTO
kaHana DMA Ha BHemHei muHe.

Texymuii MacTep He MOXKET OCCKOHEUHO YJEp>KUBATh LIMHY W JOJDKEH IepeIaBaTh
yIpaBlIeHHUE HIMHON JPYroMy HMPOLECCOPY B CAEAYIOMINUX YCIOBUAX:

— TEKyIIMi MacTep He 3amnpaliMBaeT LIMHY, a APYyroe MOAYMHEHHOE YCTPOMCTBO
akTuBUpyeT cBoil NBR unu umeercs 3ampoc NHBR,

— TeKyIIMi MacTep 3ampalidBaeT IMIUHY, a JApyroe HOJYMHEHHOE YCTPOMCTBO
aktuBupyet cBoit NBR u NCPA. Texymuit mactep He aktuBupyeT NCPA;

— TeKyIIMi MacTep 3alpalidBaeT LIMHY, a JApyroe MNOJYMHEHHOE YCTPOMCTBO
aktuBupyet cBoii NBR u NDPA. Texymuii mactep He aktuBupyeT NCPA wiu nDPA;

— TEeKyIIMI MacTep 3ampallirnBaeT LIMHY, @ XOCT akTUBUpYeT cBoil NHBR;

— TEKYILIUA MacTep 3alpalluBaeT UIMHY, HO 3HadueHue peructpa BMAX ucrekaer u
Ipyroe noJAuYnHeHHoe ycTpoiicTBO akTuBUpPYeT cBoi NBR. Peructp BMAX onpenensier uncino
LUUKJIOB, B TE€YEHHE KOTOPBIX MPOLECCOp MOXKET 3aHMMaTh IHUHY. CUeT NPOUCXOTUT BO
BHYTPEHHUX IUKJIaX.

7.4.8.1  Ilpomokon apoumpasrica wiuHbwl

Kaxnpiii takr SCLK mporeccopbl kinacTepa 3amienkuBaioT B Oydepe apOutpa
cocrossnue nuHuil NBR. Korma ogHomy wu3 mpoiieccopoB HEOOXOAUMO CTaTh BEIYIIUM
YCTPOWCTBOM (MacTepoM), OH aKTHBHPYET COOCTBeHHYIO JTUHHIO NBR 1 B TO ke camoe BpeMs
orcnexuBaeT aApyrue auHuu NBR. Tekymuii Mactep, mocie BBINOJIHEHUS CBOEH TpaH3aKLUUU
neaktuBupyet csoid NBR. Toraa ynpaBieHue MMHON MEpexoAUT HOBOMY 3allpalllBaroOUIeMy
ycTpoucTBy. HOBBINM MacTep IIKMHBI COXPaHAET YIIPABICHUE IIMHOU IIyTEM YACPKUBAHUS CBOETO
NBR MoCTOSIHHO aKTUBHBIM.

Korna texymuii Mmactep 0cBOOOKIAET MIMHY, €MY PUCBAUBACTCS HU3IINI PUOPUTET.
Korpa apyrue nmomaumHEHHbIE YCTPOMCTBA COOMPAIOTCS CTAaTh BEAYLIMMH, KaXAbld M3 HUX
akTuBHpYeT cBOoi NBR 1 nmogunHeHHOE yCTPONCTBO € CaMbIM BHICOKMM NMPUOPUTETOM MOJIyHaeT
yhpasiieHrne MKUHOM. OcTaBuinecs NOJUYMHEHHbIE YCTPOMCTBA JIepKaTh aKTUBHBIMU cBOM NBR
J10 MOMEHTA ITOJy4YEHHs IIUHBI B COOTBETCTBUM C MPUOPUTETOM. Ecinu TeKynui MmacTtep BUIUT,
YTO JOJKEH OCBOOOJIUTH IIMHY, OH 3aBEpIIaeT BCE CBOM HAyaThle TPAH3aKLMUHU JO TOTO, Kak
OCBOOOIUT IIUHY.

[To npu4KHE HUKIOB CMEHBI MAacTepa, MPOMCXOAUT XOJIOCTON LUK, KOTJa yIIpaBICHHUE
HepexoauT OT TeKyllero k HoBomy Mactepy. Ha pucynke 30 mokaszaH mpumep apOuTpaxa
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JOCTYyIa JJisl Ciy4dasi TpaH3aKUUM HU3KONMPUOPUTETHBIX KaHaioB DMA. B Teuenue ueTbipex
MEPBBIX TAaKTOB Ipoueccop 0 MacTep MMHBI U OH BBIIOJHSAET TPaH3aKIUIo0. B TeueHue 3Tux
TaKTOB Tpoiieccopsl 1 U 2 GopMuUpyroT 3anpockl JocTyna K muHe. B nstom takte mnpoueccop 0
0CBOOOXIaeT MIMHY, cHUMas 3ampoc ¢ JuHuu BRO. B miecroM TakTe B COOTBETCTBUH C
OUKJINYECKUM QITOPUTMOM MPUOPUTETOB MACTEpPOM IIMHBI CTAaHOBUTCS Tmpoueccop 1. B
TEUEHUE TAKTOB C WIIECTOrO IO JEBATHIM OH BBIMOJHIET CBOIO TpaH3akuuio. B 10-m Takre
MpoIieccop OCBOOOXKIaeT MUHYy, cHUMas 3anpoc ¢ guauu BR1. B 11-m Takte mpormeccopsl
aHAJIM3UPYIOT COCTOSIHUE 3allpOCOB U BUAHO, YTO €CTh 3ampockl oT mpoueccopoB 0 u 2. B
COOTBETCTBUU C HUKJIMYECKUM aJITOPUTMOM MACTEPOM IIMHBI CTAHET MpoLeccop 2.
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Pucynox 30 — I[TocnenoBaTensHOCTh apOUTpaka BHEITHEH IIIMHBI,
NCPA/NDPA/NHBR HeakTHBHBI

ApOuTpak MIMHBI TO3BOJISET KAXKIOMY MPOLIECCOPY MOTyYaTh BPEMEHHBINH MPUOPUTET
HaJl TEKYIITUM MacTepoM. DTO JOCTUTaeTCs ¢ HCIOJb30BaHuEM IBYX BbIBOA0oB NCPA u nDPA.

XocCT-TIporieccop MOKET ObITh MACTEPOM IIUHBI HA BHEIIIHEH 1muHE mporeccopa. Cpeau
BOCBMH TIPOIIECCOPOB KJIacTepa BCETJa €CTh OAWH IMPOIECCOpP, KOTOPhIA B TEKYIIUNA MOMEHT
SABJIIETCS MacTepoM. MIMEHHO ¢ 3THM MPOIECCOPOM JIOTOBAPUBAETCA XOCT-TIPOIECCOpP 00
MCIOJIb30BAaHUM MIMHBL. XOCT Hcnonb3yeT auHuu NHBR u NHBG aist nonyuenus koHTposist Haj
muHOW. JIJis TOoro 4toObl XOCT CTaJl MacTepOM INHMHBI, OH JIOJDKEH akTuBHpoBaTh NHBR u
oxxunath moka NHBG He Oyzier akTHBHPOBaH TEKYIIMM IpolieccopoM-macTepom. [Ipomeccop-
MacTep OCBOOOXKIAET BHEITHIOW IIMHY U CBUICTEILCTBYET 00 »ToM aktuBanueit NHBG. [pu
3TOM TPOIECCOP, MPEIOCTABUBIIEH IUHY XOCTY, OCTaeTCs OpMaTbHBIM MacTepOM KilacTepa.
Xoct aepxkut NHBR akTUBHBIM CTOJIBKO BPEMEHHU, CKOJIBKO 3TO HEOOXOAUMO JIJIsl BHITTOJTHEHUS
€ro TpaH3akuuii. Mactep, Ipe1I0CTaBUBLINI MIHMHY XOCTY, OyJeT yaepKUBaTh CBOIO JIMHUIO NBR
AKTUBHOM, ITOKA XOCT BBIMIOJIHSIET CBOU TpaH3aKIMU. TakuM 00pa3oM, KOT/1a XOCT I€aKTUBUPYET
NHBR, ¢popManbHbIii MacTep CHOBA CTaHET PeaIbHBIM MACTEPOM.
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7.4.8.2  Bwbi600 npuopumemmnozo oocmyna saopa(nCPA)

BeiBong NCPA aktuBupyeTcsi, Koraa siipo Ipoleccopa >KelaaeT MOJIYYHUTh JOCTYI K
BHEIIHEHN NMaMATH. DTO MO3BOJISIET MOAYUHEHHOMY IIPOLIECCOPY NPEPHIBATh (POHOBBIE MEPEIAUU
ka"Hasia DMA, npuHamexaniye mpoueccopy-MacTepy, U OJIy4YUTh BO3MOKHOCTb YIIPABJICHUS
BHEIIHEH IUHOM.

[TocnenoBaTenbHOCTh IEUCTBUM apOUTpaka MOKET OBITH CIETYIOLICH:

— HEKOTOPBIM NOJYMHEHHBIA IPOLECCOP KEJIAECT BBIIIOJHUATH TPAH3AKLUIO s1pa K
BHEIIHEW maMsITh. J{J1s1 3TOr0 OH BBICTABIISET aKTUBHBINA ypoBeHb Ha TuHUIO NCPA 1 akTHBHBIIH
ypoBeHb Ha a0 NBR;

— BCE Jpyrue MOAYMHEHHBIE MPOLECCOpPbl CMOTPAT, uyTo mosiBuics NCPA 3ampoc u,
€CJIM UX 3aIpOChl HUKE MpHopUTeTOM (3ampocsl DMA), oHu neakTuBupyroT cBou uHuu NBR;

— MacTep WIMHBI BHIUT, 4ro nosBuics NCPA 3ampoc M 3ampoc ero Tekylen
TpaH3akuuu Hke (Tpanzakuus DMA). Macrtep 3aBepmiaeT TEKYLIyI0 TPaH3aKIHUIO MU
JeakTUBUpYeT cBoto JuHUI0 NBR. [Ipu 3TOM OH ocTaetcst popManbHbIM MaCTEPOM LIUHBL;

— mocie Beimaun NCPA 3ampoca, Ha muHe OyayT akTuBHBI JUHUKM NBR TONbBKO Yy
MIPOLIECCOPOB, KOTOPBIE JKEIAIOT BBHINOJHUTH TPAaH3aKUUU SApa. OTHU MPOLECCOpbl OyIyT
BBIMOJIHATH apOUTpak MIMHBI MeX 1y co6oi. [Ipu 3ToM mporeccop MoyduBIINM IIUHY CTAHET
gpemeHnbim MacTepoM. [locie 3aBepreHns TpaH3aKkuy sapa oH cHUMET cBoil NCPA 3ampoc, u
MpeabLAYIINI MacTep OMATh CTAHET peajJbHBIM MAcTEPOM LIKHBL. Eciu BApyr mosIBUTCS 3aIipoc
OT XOCT-IIPOLIECCOpa, TO UMEHHO JAaHHBIM BpeMEHHBIH MacTep OyJeT BBIMOIHATH apOUTpaK C
XOCTOM.

Ha pucynke 31 noxka3an npumep apbutpaxa npu Hanmuuuu NCPA 3ampoca. [Ipumep
YCIJIOHEH JOMOJHUTEIbHBIM 3alPOCOM OT XocT-npoueccopa. Ha pucynke npoueccopst 1 u 2
OJIHOBPEMEHHO >KENIAI0T BBIMOJHUTh TpaH3akUMM siApa U BbIcTaBisitor NCPA  3ampochl.
[Iponieccop 0 aHanm3upyeT 3THU 3anpochl U CHUMAET CBOMl 3ampoc. BpeMeHHbIM MacTepom
CTaHOBUTCA Mpoleccop 1 (coriacHo MUKINYECKOMY aIropuTMy). B aT0 Bpems mpuxoaut 3anpoc
OT XOCTa, U BPEMEHHbIN MacTep OepeT Ha ce0si 00513aHHOCTH 3a IPEIOCTABICHHUE IIMHBI XOCT-
nporeccopy. Ilocie 3aBepiieHust TpaH3akIMid XOCTOM, mpomeccop | BosBpamaer cebe
yIIPaBJICHUE LIUHOM.
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Pucynox 31 — IlocinenoBaTensHOCTh apOUTpaka BHEITHEW IIIMHEI;
Bonee omnoro aktusHoro NCPA; nHBR axtuBHbIit

7.4.8.3  Bwbt6oo npuopumemmnozo oocmyna DMA (nNDPA)

BreiBon NDPA aktuBHpyetcs, Korja BHICOKOIIpHOpUTETHBIN kKaHan DMA npoueccopa
MIOJIy4YaeT JOCTYI K BHEIIHEW MUHE. JTO MOo3BOjsAeT KaHany DMA ¢ BBICOKMM IPHOPUTETOM,
MpUHAJIeKAIEMY [TOJYHNHEHHOMY IIPOLIECCOpY, MpephIBaTh (hOHOBHIE Nepeaayn kaHana DMA
C OOBIYHBIM MPHOPUTETOM, MPUHAJJIEKALIETO YIpaBisouEeMy mnpoieccopy. 3amnpocsl NDPA
MOTYT aKTUBHUPOBAThCS TOJBKO B citydae, korga NCPA He akTHUBHpOBaH, T.€. OHU UMEIOT OoJiee
HU3KUH MPUOPUTET, YeM 3anpochl siapa. B cinyuae nanmuuus NCPA 3anpoca, Bce NDPA 3ampocst
JICaKTUBUPYIOTCS KaK OOBIYHBIE 3aMPOCHI.

B cnyuyae mnossinenus NDPA 3ampoca, Tekyluii macTep OCTaHaBIMBAE€T CBOHU
TpaH3aKUMM (E€CIU IPUOPUTET €ro TPaH3aKUUI HUXKE) M IEpeNacT YIpPaBJICHUE IIUHOU
3anpamuBaiouiemMy mnpoueccopy. llepenaya muHbI BBINONHIETCS MOCPEICTBOM JACaKTUBALUU
muauu NBR. Korma NDPA akTuBUpOBaH, TO TOJBKO MPOLIECCOPHI C BHICOKONIPUOPUTETHBIMU
TpaH3akuusiMu DMA MoryT HanpasJisITh 3alpOC IIHMHE.

[TocnenoBaTenbHOCTh JIEHCTBUN mpolieccopoB B cuctemMe B ciaydae NDPA 3ampoca
MOJTHOCTBIO aHAJIOTUYHA JedcTBUsM B ciiydae NCPA 3ampoca, onucanHoro Beime. [Ipumep
TAKOro 3ampoca oToOpakeH Ha pucyHke 32. Ha pucynke mporueccop 2 BeictaBisger NDPA
3anpoc. B 3ToT MoMmeHT npoueccop 0 siBisieTCs MacTepoM LIMHBI, a mpoueccop 1 BhICTaBUII
oObruHBIN 3arpoc. B orBer Ha NDPA 3anpoc npoueccopsr 0 1 1 1eakTUBHPYIOT CBOU JIMHUU
NBR. Ilponeccop 2 cTaHOBUTCS BPEMEHHBIM MAacTEpOM M BBIMOJIHAET TpaH3akuuio. [locne
BBINIOJIHEHUS TpaH3akiuu cHuMaercs NDPA u nBR. Ynpasienue nepexoaut x mpoueccopy 0
(npepBaHHBIN MacTep).
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Pucynox 32 — IlocnenoBaTensHOCTh apOUTpaka BHEITHEW IIIMHEI;
TOJIbKO oauH akTuBHBIH NDPA; NHBR HeakTUBHBIN

B mpomecce apOuTpaka, 3ampalidBaroife MIUHY MPoreccopbl ¢ akTuBHBIM NCPA
UMEIOT OoJyiee BBICOKMN MPUOPUTET, YeM 3alpalldBaIONIUE IIUHY MPOLECCOPbl C aKTUBHBIM
NDPA. D10 03Hauaer, yTo npoueccopsl ¢ akTuBHbIM NDPA neakTuBupyroT cBou 3anpockl NBR
nociie oOHapy»keHus Toro, yto JuHus NCPA akTuBHpOBaHa APYTUMH MIPOLIECCOPAMMU IIUHBI.

Ecnu mumHa npUHAIUIEKUT MPOLECCOPY, KOTOPBIM YCTaHOBWIJI OJIOKUPOBKY IIHMHBI
(ucnonw3ys peructp NBUSLOCK), To nproputet 0JI0KUPOBKU HIMHBI SBISETCS MPAKTUYECKU
caMbIM BBICOKMM MPUOPUTETOM B cUcTeMe. B 3ToM ciydae apOutp BHemHero uHTepdeiica He
ocBoOomuT mHMHY, naxe ecnu umerorcs NCPA, nDPA wm nHBR 3ampocel. Taxke He
0CBOOO’KIaeT IIMHY U OKOH4YaHHe oTcyeTa cueTunka BMAX. Tonbko cOpocuB OUT OJIOKUPOBKU
IIMHBI BO3MOXHO OCBOOOXK/IEHUE IIUHBI JJIs1 APYTUX MPOLECCOPOB.

7.4.8.4  Pezucmp ynpasnenusn apoumpaxicem wunot (BMAX)

CucteMHOMY pa3pabOTUYUKy MOXKET IMOHAJO0OUTHCS OTPAHUYUTH BpEeMs YAEp KaHUS
IIMHBl OJHHUM IIPOLECCOPOM C LEIBI0O NPENOTBPALIECHUs HENOCTAaTKa LIMHBI Ui JIPYTHX
npoueccopoB B cucreme. Pernctp BMAX onpenenser MakCUMallbHBIM NEPUOJ BPEMEHU B
TEYEeHHEe, KOTOPOIrO IPOLECCOp MOXKET OBITh MacTepoM INWHBL. Bpems ompenensercs B
mukiaax SOCCLK (umu CCLK/2).

Cuerunk BMAX wHunmpanusupyercs ONpeAciIeHHbIM 3HAYEHUEM B MOMEHT, KOraa
IIPOLIECCOP 3aXBaThIBAET IIMHY U CTAHOBUTCS MacTepoM. C 3TOro MOMEHTa CYETUMK HAYMHAET
oOpatsblii orcyer. Eciu k mactepy OylneT BBINOJHEH 3alpoc HIMHBI CO CTOPOHBI XOCT-
IIpoLEeccopa, TO CYUETYMK OCTAHOBUT OOPATHBIN OTCUET HAa BPEMS IMIOKA XOCT MOJIb3YETCS IIUHOM.
Korpa cuetunk gocturaet HyJ€BOro 3Ha4eHMs1, apOUTpP LIMHBI IPOBEPSAET HATTMUKE 3aIIPOCOB OT
IPYTUX IPOLECCOPOB. ECiM TaKOBBIX HET, TO CUETUYMK OINATh MHULUAIU3ZUPYETCA U HAYMHAET
oOpatHsIid oTcueT. Eciu 3ampockl UMEroTCsI, Mpoueccop OCBOOOKAAET MUHY U MPEAOCTABIISET

e€ Ipyromy Ipoieccopy.
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3nauenue OxFFFF ucnonp3yercs sl BBIKIIOUEHUS CUETYMKA. Takoe 3HaU€HUE UMEET
CUETUHK Iociie copoca. B 3ToM ciydae oH He BausieT Ha paboTy apOUTpa IIMHBI.

Korna YCTaHABJIMBAETCS pas3psn OJIOKHPOBKHU IIVHBI (BUSLK) B
peructpe NBUSLOCK, 10 3aBepmenue cueta BMAX urHopupyercss A0 Tex MOp, MOKa HE
cOpackiBaeTcsi OJOKMpOBKa MMHBL. Kak TOJBKO OUT OJIOKMPOBKHM cOpachIBaeTCsi — IIMHA
0OCBOOOKIIa€eTCH.

7.4.8.5  Pecucmp onoxuposxu wmunst (NBUSLOCK)

@dyHKIMSA 3aXBaTa MIMHBI BBITIOTHACTCS C IEIBI0 TOICPKKU aTOMAapHBIX OMEpaIuit
yTeHue-MoauQuKanms-3anuch. Korma mporeccopy He00X0IUMO MOIYYHTh JOCTYI K cemadopy,
MPOIIECCOp 3alpallliBaeT 3axBaT IIMHBI IOCPEJACTBOM ycTaHOBKM paspsga BUSLK B
peructp NBUSLOCK. YcranoBka 3TOro paspsjia 3acTaBiisieT apOUTpa IMIMHBI CACIATh 3aIpoc
IIMHBI, BBIONHUB akTuBammio NBR B Tedenme Bcero mepmona, TOKAa YCTaHOBIICH
paspsg BUSLK. Kak tombko paspsn BUSLK cOpaceiBaercsi, apOuTpak mpuobdperaet
CTaHJAPTHBINA MOPSAIOK.

[Tocne ycraHoBKM OWTa 3axBara INWHBI, MEPEa IOCTYIOM K ceMadopy, IpoIeccop
MOJKET IPOBEPHUTH BBITTOJIHWII JIU apOUTP 3aXBaT IIUHBI. DTO MOKET OBITh CACIAHO MMOCPEICTBOM
gyreHus peructpa coctossaus SYSTAT.

[Tporeccop Takke MOXKET MPOBEPUTH SBISICTCS JIU OH MAacTEPOM ITUHBI C ITOMOIIBIO
CTeIMaIbHON KOMaHIbI YCJIOBHOTO MEPEX0/1a.

Taxke wMeeTcss BO3MOXHOCTh TEHEpAIlMM TIPEPHIBAHUS TIPU 3aXBaTe IIUHBI
MIPOLIECCOPOM.

7.4.8.6  Onepauusa npozpammmnozo copoca aopa npoueccopa

Brennuii mopt npooinKaeT cBoo paboTy Jaxe TOria, Korjaa Mpoleccop HaXOoAUTCs B
coctostHUH nporpamMmmHoro copoca (SWRST our pasen 1). B cocrosauu nporpamMmmHoro copoca
uHTepQeiic MUHBI 00eCTIeYnBaeT CIeAYIOIIee:

— apOuTpax IMUHBI — apOUTPaK Ha KJIACTEPHOM IMIMHE MPOJ0HKAETCs, HO MPOLIECCop,
HaXOJSIIIUICS B MPOrpaMMHOM cOpoce, He MOXKET CJIeNIaTh 3apocC IIKHBI,

— peaxuus TpaH3akuuu — BHeHUM nopt IFIFO pearupyer Ha TpaH3aKLUK KIIACTEPHOI
IIMHBI, HalleJIeHHbIE Ha Mpolieccop, HO 3TU TpaH3akuuu 3aaepxkuBatorcs B IFIFO, moka He
3aBEPLIMTCS MPOrPaMMHBII cOpoc.

7.4.9 MHWurepdeiic xocT-npoueccopa

[Ton xocT-mpolieccopoM B JAHHOM Ciydyae IOHMMAEM YIPABIISIOIIEE YCTPOWCTBO,
BHEIITHEE M0 OTHOILIEHHUIO K KJacTepy mpoieccopoB. MHTepdelic XxocT-npolieccopa CoeAUHSIET
XOCT C BHEIIHEW MYJIbTHIPOIIECCOPHON IMHOM MPOIIECCOPHOTO KlacTepa.

XoCT MOXKeT ObITh MOAYMHEHHBIM WIHM BEAYLIMM ycTpoiicTBoM mmuHbL. Korma xoct
ABJIAETCS MMOJAYNHEHHBIM YCTPOMCTBOM, JUIS JOCTYNA K HEMY CO CTOPOHBI ITPOLIECCOPA MOXKET
WCIIOJIb30BAThCSI KOHBEMEPHBIM IIPOTOKOJ WM IPOTOKOJ MEIJIEHHOIO YCTPOWCTBAa, B
3aBUCUMOCTU OT KOH(urypauuu uHrepdeiica, ykazanHo B peructpe SYSCON. Korna xoct
CTAaHOBMUTCS BEAYLIMM YCTPOWCTBOM, OH MOXET IOJYYHUTh JOCTYI K IPOLIECCOPY KIIACTEPA,
WCIIOJb3Ysl TOT K€ KOHBEHEPHBIM MPOTOKOJI, YTO U JIE0OOM Npyroit mpoueccop. Takxke XocT
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MO>KET UMETh JIOCTYII K JIIOOOMY U3 IMOAYNHEHHBIX YCTPOMCTB B CUCTEME (I1aMsATh, YCTPONUCTBA
BBO/1a-BbIBO/Ia), UCIIOJIb3YsI CBOM COOCTBEHHBIN MTPOTOKOJ.

Texkyuuii nmpoueccop-MacTep LIKHBI NPEIOCTABISAECT HIMHY XOCT-IPOLECCOPY TOJIBKO
MIOCJIE TMOJHOrO 3aBEPLICHUS] CBOEH TpaH3akuU. MacTep BO30OHOBISET TPAH3AKIMH TOJIBKO
MIOCJIE TOTO KAaK XOCT CHSJI 3arpoc MUHKL. [IpuMep HuKIIa YTEHUST XOCT-IIPOLECCOPOM OTPAXKEH
Ha pHCyHKe 33.

Korza XocT BBINONHIET JOCTYI K MPOLECCOPY, TO €ro MPOTOKOJI AOJKEH MOJHOCTHIO
OTBeuaTh BCEM MpaBUIIaM KOHBEHEPHBIX TpaH3aKLMii porieccopa. Hanbonee BaxxHbie mpaBuiia:

— TIIyOMHA KOHBelepa Bceria paBHa YEeThIPEM JIJISl YTCHUS U €UHUIIEC — JJIsl 3alUCH;

— HE pa3pellaeTcsl YTeHNUE U3 IUPOKOBEIIATENBHOIO aJPECHOI0 IPOCTPAHCTBA;

— XOCT JIOJDKEH paboTaTh C TOW ke KOoH(pUrypalued CHCTeMbl, YTO U Jpyrue
MPOLECCOPHI HA KIACTEPHOM IIWHE;

— XOCT He ToJiydaeT Joctyna K muHe noka mnporeccop (ID 0) He uHHMIMaNM3upoBal
SDRAM (ecnu 3anpoc OT XOcTa IpHILE] BO BpeMs HHULUATU3ALUN);

— mpoueccop nepeBoguT SDRAM B pexxumM camopereHepaiuu J1o Toro, Kak 0CBOOOIUT
MIUHY U1 X0cTa. XOCT, C Henbko ucnonb3oBanus SDRAM, nomxen nsMeHuTs pexum SDRAM
Ha HOpMaJbHBIA paboumil pexum;

— Iepel BO3BPAaTOM IIMHBI MPOIECCOPY XOCT JOJDKEH cHOBa momectuTh SDRAM B
PEXHUM caMOpereHeparuu.
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Pucynok 33 — Onepanus 3anicy B XOCT C MOCTIETYIONUM [IUKIOM YTEHHS U3 XOCTa
npoueccopoM. Ilponeccop, nponyckHas CHOCOOHOCTh MIMHBI = 32
Korma XxocT BBINONHAET MakeTHbIE TPAaH3aKUUU C MPOIECCOPOM, TO MPOIECCOp
TIO3BOJISIET TOCTOSIHHYIO TIepefady MakeToB W3 0Ooiee, 4eM YeThIpeX CJOB JAaHHBIX. XOCT
dbopmupyeT HadadbHBINA agpec makeTHOM mepenaun. [loka axtuBupoBan NBRST, mpomeccop
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yBeNnMuMBaeT aapec BHyTpu. Bwmog NBRST  wucnomedyercs nmus  MHIUKAIUU
MPOJOJIKUTEIBHOCTH TPAH3AKIMH, B 3TOM CIy4yae TPAaH3aKIUs 3aBepIIaeTCs Ha KaXI0M ajpece
cueTBepeHHOro ciosa. [lepBas TpaH3akIMs JOHKHA HAUYMHATHCSA, M TOCIEAHSS TpaH3aKIUs
JIOJKHA 3aKaHYMBAThCS B aJIpecax, BBIPOBHEHHBIX IO CUETBEPEHHOMY CJIOBY.

7491  Cucnanvt ommenvt mpanzaxyuu NBOFF

XocT-Tporeccop, SABIAACH OJHUM M3 YIPABIAIOMIMX YCTPOMCTB B CHUCTEME, MOXKET
3anpamuBaTh UIMHY, KaK 3TO OMUCAHO B pasjeie apOuTpaxa MHMHBL. B HEKOTOpBIX clydasx
MOKET MPOU30MTH CUTYyalHsi B3aUMOOJIOKUPOBKHU. DTO MPOUCXOAMT, KOT/Ia XOCT U TPOIIECCOp
IBITAIOTCS OJJHOBPEMEHHO IMPOU3BECTH YTEHHE C IIMHBI IPYT y Apyra (CM. pucyHOK 34). B atom
Clly4ae TpOIECcCop YIpaBiseT CBOEH CHCTEMHOM IIMHOW, XOCT YIPaBIsSeT CBOEU CHCTEMHOMN
IIMHOM, a 00a OCYILECTBISAIOT TPAH3AKLIMIO YTEHUS APYr U3 Apyra. B pesynbrare moct xocrta
JIeJIaeT 3arpoc Ha 00€ MIMHBI JUISI BHITOJIHEHUS 00€UX TPaH3aKLUM.

Hu oana u3 mmH He 0CBOO0XKAaeTCs 10 TOTO, MMOKA TEKYIIEe YIPaBJISIolee YCTPOHCTBO
HE 3aBEPIINT TPAH3AKLUUIO. AHATOTMYHO, HU O/IHA U3 TPaH3aKLMH HE 3aBEPIIAECTCS, IOTOMY YTO
IIMHBI He 0CBOOOXmaroTcs. s ycTpaHeHUs B3aUMOOJIOKUPOBKH, OJHO W3 3aIlpallldBarOIINX
YCTPOMCTB JOJKHO OCTaBUTh IIHMHY, TO3BOJISISL JPYroMy 3alpaiivBalonieMy YCTPOUCTBY
3aBEpIIUTh TPAH3AKIUIO YTeHUA. B 3Toi cuTyanuu npoieccop MOXKET MPEJOCTaBUTh LIUHY
XO0CTy, Korja mociennuit aktuBupyer NBOFF, curnanusupys mporeccopy O TOM, 4YTO
HEO0OXOUMO MPEIOCTABUTH IIHUHY.

B otBer mpoueccop akruupyetr NHBG, mo3Boiss XOCTY BBINOJIHATH TPAaH3AKIUU.
[Tocne TOro Kak XOCT 3aBEPIIUT TPAH3AKIMM M OCBOOOAMT LIMHY, MPOLECCOP OCYIIECTBISET
TpaH3aKLUWU YTEHUsI, KOTOpble ObUIM MPUOCTAHOBIIEHBI, Koraa Obl1 akTuBUpoBaH NBOFF.

Mexanusm NBOFF MoxeT He ucmonb30BaThCs IJi1 OCTAHOBKHU TPaH3aKIMU 3aIUCH B
XOCT (3aIKCh TAHHBIX MOXET BHITIOJIHATHCS B MOCT). Mexann3m NBOFF MoxeT ObITh aKTUBHBIM,
TOJIBKO KOI/Ia MPOIIECCOp JAOCTUTaeT (pa3bl JaHHBIX TPaH3aKLIWWA, OPUEHTUPOBAHHBIX Ha XOCT.
DTO MPOUCXOAMT TMOCIE TOTO Kak XocT feaktuBupyeT BoiBog ACK.

Ecnu xocT 3anporpaMMupoBaH TakuM 00pa3oM, YTO y IpoIieccopa ecTh K HeMY JI0CTYI
4yepe3 MEJUICHHbIN MPOTOKOJ C HYJIEBBIM ITUKIIOM OXHJaHus, To Mmexanu3sm NBOFF e moxer
MCIIOJIB30BaThCS, MOCKONIBKY B 3TOM ciydae curHan ACK He MokeT ObITh aKTUBHUPOBAH IS
nepenayu.
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Pucynok 34 — Cuenapuii B3anMOOJIOKHPOBKH

7.4.10 Wnrepdeiic SDRAM

[Iponieccop wuMEET BBIAEIECHHOE aOPECHOE IPOCTPAHCTBO JUISL  ITOAKIIOYCHHUS
CUHXpOHHOU quHaMuueckor mamsatu SDRAM. Uetbipe 6aHKa B 3TOM aJpeCcHOM IIPOCTPAHCTBE
BbIOMpatoTcs nuHUsAMU BbIOOpKH NMSSD3-0. SDRAM noctynHO B ajgpecHOM Auamna3oHe
¢ 0x4000 0000 o Ox7FFF FFFF.

[Tpouieccop nmomnepsxkuBaer cranaaptHywo (3,3 B) u nonmxeHHoi momHuoct (2,5 B)
SDRAM. TlamsTh paboTaer ¢ ucnolib3oBaHreM yacToThl BHemHel mmHbl SCLK (cuctemHuas
yacToTa). Bce BXOHbl 3allIENKUBAIOTCS M BCE BBIXOAbl KOPPEKTHBI MPHU MOJIOKUTEIHHOM
(3 0B 1) mepenane wactoThl. CHHXPOHHBIM WHTEp(EC MO3BONSIET BHINOIHATH TMepeaady
JTAaHHBIX Kaxaplil TakT. SDRAM mnoanepxuBaeT HECKOJIbKO THUIIOB MAKETHBIX JOCTYNOB B
3aBUCUMOCTH OT uWHULManu3anuu peructpa pexuma SDRCON. Kaxnaeii tiun pocryna
npeaBapseTcs 3almycKoM cooTBeTcTBYyMomed komanasl B SDRAM. CrneuuanbHble peXUMBI
SDRAM poskHabl nHUIIMANU3UpoBaThes B peructpe SDRCON.

Nunnmanuzanus SDRAM seinonssgercsa npoueccopom ¢ ID 0. IIpoueccop ¢ Takum ID
BCEr/Ia IOJKEH MPUCYTCTBOBATH B JIFOOOM KJIacTepe MPOLIECCOPOB.

SDRAM wumeeT BHYTPEHHIOIO OpraHM3alMi0 B BUJE JBYX WM YEThIpeX OaHKOB.
BreiBoapl BeiOOpa Oanka SDRAM ompenensitor kK kakoMy OaHKY TPOUCXOAMT OOpaIieHue.
SDRAM wumMmeeT mnporpaMMUpyeEMBI napamMeTp 3aJepKKU UTECHHs, KOTOPBIA JOJDKEH
WHUIUATH3UPOBATHCS IPUIIOKEHUEM B COOTBETCTBHH C TUTIOM YCTPOMCTBA M paboyeii TAKTOBOM
YaCTOTOM.

Jlnst cooTBeTcTBUS TpeOyeMbIM BpeMeHHbIM Xapaktepuctukam SDRAM, mporeccop
MO>KET BBINOJHATH KOHBEHEPHYIO INepeaady ajpeca U ynpasistomux komang SDRAM. g
9TOTO UCIOJIB3YeTCsl OUT TTyOouHbI KoHBelHepa B peructpe SDRCON.

Mukpocxembl SDRAM mnocraBisitoTcs pa3inyHbIMU NPOU3BOAUTENSIMU. Kaxablii
MOCTaBIIMK MMEET CBOM BPEMEHHBbIE TPEOOBAHMS KacaTeIbHO MapaMeTpOB 33aJePKKU KOMaH]
ACT — PRE (tRAS) u PRE — ACT (tRP). [Jns moamep>KKu BceX OCHOBHBIX MOCTABITUKOB U
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paznuuHbIX ypoBHeM ckopocTtH, peructp SDRCON mnporpammupyem [uisi TOro, 4TOOBI
pa3pabOTUYHUK MOT YIOBJIETBOPUTH BpeMEHHbIE TpeOoBaHus MuKkpocxemMbl SDRAM.

Takumu mapamerpamu sBisitoTcss OutoBbie mossi: NCAS 3agepkka, PRE — nRAS
3anmepkka, NRAS — PRE 3agepxka.

Haunyumas ckopocts oOMeHa ¢ SDRAM nonydaetcst mpu UCIOJIb30BaHUM OJI0YHOTO
oOMeHa, KOrjJa MpOoLEecCop BBIIOIHIET HECKOJIBKO MOCIIE0BATENbHBIX YTEHUI WM 3amucel B
onuH OaHk namsatu. MHTepdelic mporeccopa UMeET BO3MOKHOCTh OTCIIEKUBAHMS U TIOJJEPKKH
[aKeTHOT'O JI0CTYyIA.

OcoOeHHOCTBIO  paboOThl  JUHAMHUYECKOW MNaMSATH  SBISETCS  HEOOXOIUMOCTh
pereHepanuu Bcex €€ S4YeeK MNaMsITH B TEUEHUE 3aJaHHOIO MHTEpBaja BPEMEHU. ITO
rapaHTHpyeT coXpaHHOCTh HH(popMaruu. [Iporeccop umeeT BO3MOKHOCTh MPOTrPAMMUPOBATH
4acTOTYy pereHepanuu AJji COOTBETCTBUSI BPEMEHHBIM TPEOOBaHUSIM MUKPOCXEMBI.

[Tpu onucanuu unrepdeiica SDRAM ucnosnp3yrorces ciaeayroue onpeaeaeHus:

— Komanna akruBanuu 0anka ACT

AxTuBHpYeT BBIOpaHHBIA OaHK M (UKCHUPYyeT B HEM HOBYIO CTpoKy. JlomkHa
UCIOJIB30BaThCA Mepe]] KOMaHIO0W YTEHUS WIN 3aIlUCH.

— Jnuna nakera (Burst Length)
OmnpenensieT KOITUYECTBO CJIOB, KOTOPBIE MOCTYIAIOT Ha BXOJ WK Bbixog SDRAM
MOCJIe JICTCKTUPOBAHUS KOMAH bl UTCHUS WU 3aricy. MUKpocxeMa aMsTH Beera
MPOrPaMMHUPYETCsI IS JUTMHBI ITaKeTa PAaBHOTO TIOJTHOM CTpaHUIIE.

— Tun maketupoBanus (Burst Type)
Omnpenensier nopsaok, B kotopoM SDRAM oTmnpaBisieT Wik NPUHUMAET MMaKETHbIE
JAHHBIE TIOCJIC JETeKTHUPOBAHUS KOMAaHIbl YTeHUS WU 3amucu. lIpoueccop
MOAIEPKUBAET TOJIBKO MOCIEAOBATENbHBIN TOCTYII.

— Banepxka NCAS (nCAS Latency)
3anepkka, B TakTax, Mexay Tem, korga SDRAM omnpenenseT KOMaHIy YTE€HHUS U
KOrJa JaHHbIE IOCTYNAalT Ha BBIXOJAHBIE BBIBOJABL. BenuunHa 3amasgpiBaHus
ONPEAEISETCS YPOBHEM CKOPOCTH YCTPOMCTBA M TAKTOBOM 4YacTOTOW IIIWHBI.
[IpuiioxxeHne T0JKHO MPOrpaMMHUpOBaTh 3TOT napameTp B peructpe SDRCON.

— MackupoBanue BBoaa-BsiBoga HDQM/LDQM nanHbIx
BeiBomsr HDQM/LDQM ucnons3yroTcsi Afii  MAacKHUPOBAaHHS KOHTPOJUIEPOM
OIepaLM 3allUCH.

— Peructp SDRCON

Peructp, KOTOpBIN COAEPKUT MPOTPaMMHUPYyEMble KOH(PUTYPALIMOHHBIE MTapaMeTPhI
JUTSI BO3MOXXHOCTH paboThl KoHTposuiepa SDRAM ¢ mukpocxemoit SDRAM.

— Peructp pexxuma (Mode register)
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Peructp konpurypammmm SDRAM,  KOTOpBIE  COAEPXKHUT  OmNperelsieMble
MI0JIb30BATENEM MapaMeTpsl, corsiacoBanHblie ¢ peructpoM SDRCON. Drot peructp
HaXOJUTCS] BHYTPU MUKPOCXEMBI TAMSITH.

— Pa3mep crpanunsl (Page Size)
[Ipoueccop moaaepxkuBaer Mukpocxembl SDRAM c pazmepoM crpaHull (CTPOK)
1024, 512 1 256 cTom0nos.
Pa3mep cTpanuIel MoXeT OBITH 3amporpaMMupoBaH B peructpe SDRCON.

— Komanpga nomzapsiaku (Precharge)
[Ton3apsbkaeT akTUBHBIN OaHK.

— Ilepuon perenepanuu (Refresh Rate)
[Iporpammupyemass BennunHa B peructpe SDRCON. Ilepuon pereneparuu
MO3BOJISIET MPHIIOKEHHUSIM KOOPAUHUPOBaATh ckopocTh SCLK ¢ TpeGyemoii yacToToit
perenepanun SDRAM.

— Camoperenepanus (Self-Refresh)
CocrosiHre MUKPOCXEMBI IaMSATH B KOTOPOM OHa MCIOJIb3YEeT BHYTPEHHHUN TalilMep U
MEePUOJUYECKH MHUIIMMPYET aBTOMATHUYECKHE pEereHepanuu mamsaTH 0e3 BHEUIHUX
KOMaHJ. OJTOT peXuM padboTel obecrmeunBacT SDRAM  pexuMm  HH3KOTO
NOTpeOJIeHHUS.

— tRAS
TpeOyeMasi 3amepKka MEXIy 3allyCKOM KOMaHJIbl aKTHUBAIlMM CTPOKH OaHKa U
3aIlyCKOM KOMaH/Ibl OA3apsAKkyi. BenudunHa 3aBUCUT OT IPOU3BOJUTENS U 3a4a€TCs
B peructpe SDRCON.

— tRC
TpeOyemast 3aiepkKa MKy MOCIICIOBATEIBHBIMA KOMaH/aMH aKTHBAIIUH OJHOTO
Oanka. JlaHHBIM MmapaMeTp 3aBUCHUT OT MPOW3BOAMTENS W ONPENCISIeTCS Kak
tRC = tRP + tRAS. Iporneccop pukcupyeT 3Haue€HHUE FTOTO MapaMeTpa, Tak YTo 3TO
HEMporpaMMHpyeMasi OIIIH.

— tRCD. nRAS — nCAS 3azaepxkka
TpeGyemast 3anepkka mexay komanaoi ACT u HauaoM mepBoit oneparuu 3amnucu
iy yteHud. [[aHHBIM mapameTp 3aBUCUT OT MPOU3BOJUTEINSI U ONPEAETISIeTCS Kak
tRCD = CL. IIporeccop ucnoap3yeT (prUKCUpOBaHHOE 3HAUCHUE ATOTO MapameTpa,
TaK YTO 3TO HEMPOTPAMMHUPYyEMAs] OMIUA.

- tRP
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TpeOyemasi 3amepkka MEXIy 3allyCKOM KOMAH/BI TOA3APSAKH W KOMaHAOU
akTUBanuu. JlaHHBIA TapaMeTp 3aBUCHUT OT MPOU3BOJUTENS M OIpEACNsieTCS B

SDRCON.

Ha pucynke 35 noka3zan unrepdeiic konrpomiepa SDRAM Mexay BHYTPEHHUM SIPOM
mpoleccopa U BHEIHUM ycTpoiictBoM SDRAM.

[Iponieccop 00BIYHO TeHepUpyeT aJpec BHEIIHEH NaMsITH, KOTOpbIH 3areM
aKTHBH3HPYET COOTBETCTBYIOIIYIO JIMHUIO BBIOOpa SDRAM mnamsaru (NMSSD3-0), a taxxke
yKa3blBaeT Ha THII ollepalid oOMeHa: YTeHHe WJIM 3alKch. DTa HHPOpMalMs aHAIU3UpYyeTCs
koHTpojulepoM SDRAM. Baytpennsss 32-OuTHas IIMHA ajpeca MYJIbTUIUIEKCHPYETCS
koHTposuiepoM SDRAM st co3iaHusi COOTBETCTBYIOIIETO CUTHANIa BBIOOpA MaMsiTH, ajapeca
CTpOKH, afipeca KoJoHkH u 6anka B SDRAM.

CLOCK

Mukpocxema l
CLK
INT CLK > 9
W& SDCKE | CKE
INT RD > @‘ N
S &<§~ nPAS »| NnRAS
INT WR 2
nCAS | nCAS
INT RESET >
nSDWE »| nWE
BUSY
INT ACK | [H:L]DCM »| [H:L]DCM
CORE SAIE SDRAM
DMA | INTMSSD | ENABLED nMSSD3-0 > ncs B4BIT
-
A %%43% Al4 » BAO
) R Al10
A31-0 S AL5 > BAL
S
E—
EXTERNAL K Y
Al-9,11, 12, 13 > A13-0
p|PORT
BUFFERS D63-0 | ‘ ‘
DQ63-0

All-1 D63-0

Pucynox 35 — Uutepeiic koutpomiepa SDRAM
(nns koHUTypauu ¢ 64-pa3psgHON HIMHOMN)

7.4.10.1 Beoowvi/evi6006t unmepgheitca SDRAM

Hntepdeiic SDRAM mnopra BHelIHEH MIMHBI MCHOJb3yeT ais oOMeHa ¢ SDRAM
NaMATHIO OOITYIO IIMHY NaHHBIX U YacTh IIUHBI aapeca. s ynmpaBieHUs MEKPOCXEMOU MaMsITh
UCTIONB3YIOTCS CICYIOIINE JOMOTHUTEIbHBIC THHUU:

— NMSSD3-0 — Beibopka mamstu SDRAM. nMSSDO, nMSSD1, nMSSD2 wunu
NMSSD3 akTuBHBI (OIMH W3 YETHIPEX), BCIKUN pa3, KOTJa MPOIECCOP BBIMOIHSIET JOCTYI K
npoctpancTBy nmamsatd SDRAM. nMSSD3-0 sBisitoTcsi BEIBOAAMU JE€KOJUPOBAHHOTO ajpeca
NaMsATU ¥ aKTUBHBI B TO BPEMs, KOI/Ia MPOLIECCOP BBIMOIHIAET KoMaHAHbIN 1uka1 SDRAM. B
MYJIBTHIPOLIECCOPHON cucTemMe wmactep ympaBiaser NMSSD3-0. Hekoropble KOMaHJbI
aKTUBHUPYIOT Cpa3y BCe YETHIPE JIMHUU;
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— NRAS — BriGopka anpeca ctpoku. Bo Bpems urenus wim 3anucu SDRAM Huzkuii
ypoBHe curHaiia NRAS yka3pIBaeT Ha TO, YTO HA IIWHE aJpeca HaXOIUTCS TOCTOBEPHBIN ajpec
cTpoku. B ocranpnbx ciywasx goctyna k SDRAM oH ompenenser Tunm omepanuu AJis
BBITIOJTHEHUS B COOTBETCTBHH cO crienudukanueir SODRAM,

— NCAS - Beibopka aapeca ctonbia. Bo Bpems urenus wiu 3anucu SDRAM Huzkumid
ypoBHe curHana CAS yka3bIiBaeT Ha TO, UTO Ha IIMHE aJpeca HaXOJIUTCs JOCTOBEPHBIN ajapec
cronbua. B ocrampubix ciaydasx goctyna kK SDRAM oH ompenensieT TUN omeparuu Uit
BBHITIOJIHEHHS B COOTBETCTBHH co crienndukanueit SDRAM;

— LDQM — macka miaamero cioBa qaHnHeIx SDRAM. [Ipu BBICOKOM ypOBHE cHTHAIA
nepeBoauT Oydepsl manapix DQ SDRAM B Tpethe coctostHue. Ilpu ureHmm Bcerga paBeH
nymo. [Ipu onepanusx 3amucu LDQM sBisieTcs akTUBHBIM (paBHBIM 1), KOT/Ia BBITIOJIHSIETCS
JOCTYTI K HEUETHOMY CIIOBY Ha 64-pa3psAHOM IIMHE MaMSITH JUIsl 3alPEIIeHHS 3aITUCH MITA IIIEro
CJIOBA;

— HDQM — macka crapmiero cinoBa manaeix SDRAM. Ilpu BeICOKOM ypOBHE CHTHAIA
nepeBoauT O0ydeprsl manueix DQ SDRAM B Tperbe cocrosiue. Mcnonp3yeTcss TOIbKO TpH
64-paspsigHoi muHEe MaHHbBIX. [ 32-pa3psaHoit MIMHBL BCeria paBeH enuHune. [lpu ureHun
Bcerja paBeH Hymto. [Ipu onepanusx 3anucu HDQM siBnisieTcst akTUBHBIM (paBHBIM 1), KoT1a
BBITIONTHSIETCSL JIOCTYI K YETHOMY aJpEeCHOMY CIOBY Ha 64-pa3psaHON IMIMHE MaMATH IS
3amnpelleHusl 3alUCH CTapIIEro CIOBa;

— SDAI10 — BeiBog pa3zpsina 10 anpeca SDRAM. SDRAM ucnonb3yeTr OTACIbHBIN
BBIBOJI aJipeCHOM auHUU Homep 10 u3-3a TOro, YTo OHA HCHOJIB3YETCS B CIELHAIbHBIX
oTepalusIX U MOXKET 3aJICICTBOBATLCS B TO BpeMsl, KOTJja MPOIECCOP BBIMOIHSAET HA BHEITHEH
LIMHE TPaH3aKIuIo, HE cBsizaHHYyI0 ¢ SDRAM;

— SDCKE - pazpemenue TaktoBoro curHaia SDRAM. Bxon cuHXpoHHM3anuu
MHUKPOCXEMbI TUHAMUYECKON MaMATH MOXET OBITh MOCTOSHHO aKTUBHBIM, HO MHKpPOCXEMa
OyJeT ympaBIsAThCA JAaHHBIM CHUHXpOCHTHAiIoM, Tojibko ecii Ha jauHuKM SDCKE BeICOKHMIA
ypoBeHb. Huzkuii ypoBenb curtana SDCKE ucnosb3yercs s mepeBojia NaMaTH B PEKUM
caMOpereHepaluy;

— NSDWE — pa3pemenue 3anucu SDRAM. Ilpu HU3KOM ypOBHE CUTHAajla BO BpeMs
aktuBHOro NCAS, NSDWE yxka3zbiBaet Ha BoinoaHerue 3anuci SDRAM. Tlpu BeicOkOM ypoBHE
curnana Bo Bpems aktuBHoro NCAS, N"SDWE ykassiBaet Ha BoinonHenue ureHust SDRAM. B
octasibHBIX omnepanusix SDRAM, nSDWE omnpenenser Tum omeparuu AJis BBIMIOJHEHUS B
cooTBeTcTBUU co cnenndukanueir SDRAM.

BoiBoabl nanHbix U aapeca SDRAM MoOryT COEIMHSITBCS HAIpPSIMYyIO C BBIBOJIAMH
JaHHBIX W agpeca mporeccopa. lllupuHa MmUHBI JaHHBIX MOXET ObITH BhIOpaHa 32- WU
64-pa3psinnoii mpu nporpammupoBanun peructpa SYSCON.

Croco6 MoaKIIOYEeHHS JIMHUH aJipeca 3aBUCUT OT BHIOPAaHHOM IIUPUHBI IITMHBI JJAHHBIX.
Jlnst 32-pa3psgHoN MUHBI COEAMHEHNE TTPEACTaBICHO HIDKE:

— paspanbl 9-0 agpeca SDRAM coenunsitores ¢ BeiBogamu ADDR9-0 mipouieccopa;

— pazpsn 10 anpeca SDRAM coeaunsercs ¢ BeiBogom SDA10 npoueccopa;

— paspsanbl 15-11 angpeca SDRAM coenunsitores ¢ BeiBogamu ADDR15-11 (cTonbko
paspsioB CKOJIBKO TpeOyeTcs) mpolieccopa.
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[Tpu 64-pa3psaHOi MIMHE TAaHHBIX aApec MOJDKEH OBbITh cABUHYT. CXema JIOJKHA OBITh
CIEAYIOILIEH:

— paspsanbl 9-0 angpeca SDRAM coenunstores ¢ BeiBogamu ADDR10-1 mporieccopa;

— pas3psana 10 agpeca SDRAM coenunsiercs ¢ BeiBogoM SDA10 mpomeccopa;

— paspsanbl 14-11 agpeca SDRAM coenunsitores ¢ BeiBogamu ADDR15-12 (cTonbko
pa3psioB CKOJIBKO TpeOyeTcs) mpolieccopa.

VYrpaBisitoniye CUTHaJbl SBJSIOTCS CIEUUAIbHBIMU CHUTHajaMu KOHTpoiss SDRAM.
OTH CUTHAJIBI IEPEUHCIICHBI HIKE!

— NMSSD3-0 — Bei6op unna SDRAM;

— NRAS — cTpob aapeca cTpokH;

— NCAS — ctpo0 aapeca croidna,

— NSDWE —3anucs SDRAM;

— LDQM — Macka gaHHBIX JJIs MJIQJIIIEro CioBa (pa3psabl aHHbix 31-0);

— HDQM — macka JaHHBIX JUJIS CTapIIero clioBa (pa3psibl JaHHbIX 63-32);

— SDCKE — pa3pernieHne TakTOBOTO CHTHAJIA.

B Gonpinx cuctemax naMatu 0ObIYHO MPUCYTCTBYET MHOTO uniioB SDRAM, kotopbie
MOT'YT BBI3BaTh MEPErpy3Ky HIMHBI agpeca. Tak cucTeMa MaMATH MOXET ObIThb OCHOBaHA Ha
MukpocxeMax SDRAM c mmpuHON WIMHBI JaHHBIX BoceMb OWUT. B 3ToM cinyuyae mpu 64-
paspsHON IMHE JaHHBIX MBI OyJeM HMMETh BOCEMb HArpy3oK Ha JUHUSX aJpeca W OJHY
Harpy3Ky Ha JUHUHU JaHHbIX. [Iporieccop mpeanaraet 1Ba BapuaHTa CHUIKEHHUS HArpy3Kd Ha
aJPECHYIO LINHY.

Pazpsiner 15-0 anpeca SDRAM ny6nupyrotes Ha BeiBogax ADDR31-16 mporneccopa.
DTO MO3BOJISIET YaCTh MHUKPOCXEM MOJKIIYATh K MIIAIIICH MOJOBUHE aJPECHOW IIMHBI, a
OCTAJIbHbIE K CTapllieid MOJIOBUHE aapecHOM wmuHbL. [ 32-pa3psaHoil MIMHBI cleAyromias
CXeMa COeIMHEHUM JaHHBIX:

— pazpsaael 9-0 anpeca SDRAM coeaunsitores ¢ BeiBogamu ADDR25—-16 nponeccopa.

— paspan 10 anpeca SDRAM coenunsiercs ¢ BeiBogoM SDA10 nponeccopa.

— paspsanbl 15-11 angpeca SDRAM coenunsitores ¢ BeiBogamu ADDR31-27 (cTonbko
pa3psaoB CKOJIBKO TpeOyeTcsi) mpoieccopa.

Cxema a1t 64-pa3psiiHOM MIMHBI CIETYIOIIAS:

— paszpsabl 9-0 anpeca SDRAM coenunsitorcs ¢ BeiBogamu ADDR26—17 nponeccopa

— pazpsan 10 anpeca SDRAM coeaunsercs ¢ BeiBogom SDA10 npoueccopa

— pazpsaanel 14-11 agpeca SDRAM coenunsitorest ¢ BeiBogamu ADDR31-28 (cTonbko
pa3psioB CKOJIbKO TpedyeTcs) mpolieccopa

Jpyroii croco6 cokpaTuTh Harpy3Ky — Oypepu3upoBaTh CUTHANBI aJpeca U KOHTPOJIS.
Harpy3ounast cnoco6HoCTh Oydepa momKHa OBITH JOCTaTOYHOU 7Sl oOecreueHus: Tpedyemont
yacToThl. bydepusanus curaanoB BbI3bIBAET 3aJI€PKKY B OJIMH TAaKT B LIUKJIe oOMeHa. B aTom
cily4ae JOJIKeH OBITh YCTaHOBJICH pa3psl rimyouHbl koHBeiepa B SDRCON.
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7.4.10.2 Bwbieoout évloopa 6anka

BHyTpeHHsIs1 opranu3aius MUKPOCXeMbl TMHAMUYECKOI aMsITH BKJIIOYAET B ceOs 1Ba
uiu yeToipe Oanka. [[s BeiOopa OaHKa MUKpOCXeMa UMEET creluaibHbie BeIBOABI BS1-0. Ot
BBIBOJIBI TIOJKITIOUYAIOTCS K aJpPECHBIM JIMHUAM Tporeccopa. CoeMHEHHE BBIBOJOB ajpeca
nporeccopa B KauyecTBE JIMHUNM BbiOOpa Oanka st yctpoiictBa SDRAM wMensiercs B
3aBUCHUMOCTH OT CIEAYIOMUX (PaKTOPOB:

— pabouee HampshkeHue, ucnosub3dyemoe 111 SDRAM (cranmaptho 3,3 B wim 2,5 B
SDRAM c noHWKEHHON MOIITHOCTHIO);

— yuciia OaHKOB.

Jns nByx OankoB, BS paBen ADDRI11 unu mro0o#t agpecHO JTUHHHM B TUAIla30HE
ADDRI15-11. [1ns yersipex 0ankoB, BS1-0 pasen ADDR12—-11 unu BS1-0 mosxet ObITh paBeH
Ipyroi mape agpecoB B quanazone ADDR15-11.

Jnss SDRAM ¢ NOHMKEHHOW MOIIHOCTBIO UCIOJIb30BAHUE JIMHHUM aJIpECOB B KAUECTBE
curHasioB BbeIOOpa Oanka orpanudeHo ADDRI15-14. JIns nByx OaHKOB MOXET OBITh
HCITOJIb30BaHa Jr00as u3 AByx aapecHbx TUHUH ADDR14 unn ADDRI1S5. J{ns geTsipex 6aHKOB
OJKHBI uconb3oBatbess ADDR15-14.

7.4.10.3 @u3uueckoe coeounenue HympeHHezo0 aopeca npoyeccopa u aopeca

muxpocxemvr SDRAM

Bprimie ormeuanock, yTo SDRAM MOKeT MOAKITIOYATHCS K ITMHE TaHHBIX IMUPUHON 64
outa mu60 32 6uta. BeiOOp moakIIt0oueHHs 3aBUCUT OT TOTO KaKoi 00BEM MaMsITH MOJIb30BaTEh
XOYET YCTAaHOBUTH B CUCTEME U KaKyI CKOPOCTh OOMEHA XOYET MOJTYUYHUTh.

Pucynoxk 36, Tabnuiibl 76 — 78 onuchIBalOT BEIPABHUBAHKUE JAHHBIX BHEIIHETO TOPTA U
coennHeHuss SDRAM nnst 64-pa3psiHON CHCTEMHOW IINHBI.

Pucynok 37, Tabmuiet 79 — 81 onuchIBalOT BRIPABHUBAHKE JIAHHBIX BHEIITHETO MOPTa U
coennHeHuss SDRAM nst 32-pa3psiHON CUCTEMHON IIWHBI.

B rtabmuiax mnpuBeneHO COOTBETCTBHE MEXKIY BHEUITHUMH BBIBOJIAMHU ajpeca
mporeccopa W BbIBoAaMH azapeca MukpocxemMbl SDRAM, a Takke ykasaHbl pa3psiibl
BHYTpPEHHETO 32-OMTHOTO ajpeca, KOTOPhIE BHINAIOTCS HA BHIBOJBI B pa3HbIX (pa3ax mocTyma
(T.e. B paze akTHBanMU OaHKa U BRIOOPA aKTUBHOTO psijia (CTPOKH)) U B (pa3e UTCHHUS WITH 3aITHCH
pu BIOOpE KOJIOHKHU (HOMEpa CIIOBa B CTPOKE).

[Tpu 64-paspsinoit mmue uteHue (NRD) Bcerna BosBpamaer 64 6uta nanubix. [lpu
3aIMCH MOXKET MUCAThCS cpa3y JUIMHHOE cIoBO (64 6urta) 11bo oaHO 32-pa3psaHoe CIoBO (10
YeTHOMY WJIM He4YeTHOMY anpecy). [Ipu 3ammcu KaXaoMy CIOBY COOTBETCTBYET CBOM CHTHAI
3anucu (HDQM u LDQM nns SDRAM).
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DATAE3D
s3 55 47 £} E1 ] 23 16 7 al
| | | | | | |
- 4 =ia] -
- WHAH WAL -
- HOGM - L DO -
I S4-BIT LONG WORD |
I I 32-But cnoeo [4eThwil aapec) |
I 32-6uT CNOED [HEMETHHIR 3gpec) I |
84-BIT HOST |

EFROM |

[

LWHa A3HHBX WHEHHOR 54

v

Pucynok 36 — [lluHa naHHBIX BHENIHETO MopTa 64 paspsiaa

Tab6numa 76 — Pa3mep crpanutisr 256 cTonb1oB, 64-pa3psaHas mrHA

Puznyeckuin Briyrpertiiii azpec Bryrpettiiii azpec @uU3NYECKU BBIBOJ
BEIBOZL HPOLIECCOPA CTPOKHU B LIUKJIIE cTonb1a B umo@ SDRAM
aktuBanuu 6anka (ACT) | mocryna (Read, Write)
A0 8 0 NC
Al 9 1 A0
A2 10 2 Al
A3 11 3 A2
Ad 12 4 A3
A5 13 5 Ad
A6 14 6 A5
A7 15 7 A6
A8 16 8 A7
A9 17 9 A8
Al0 18 10 A9
SDA10 19 HYJIEBOM Al10/AP
All HECYIIECTBEHHBII HECYILECTBEHHBII NC
Al2 20 20 A1l unm GaHk
Al3 21 21 A12 unm GaHk
Al4 22 22 A13 unu 6aHk
Al5 23 23 A14 unu 6aHK

Tabnuuma 77 —Pa3mep ctpanuipl 512 cronbuos, 64-pa3psiaHas muHa

Buyrpennuii anpec

Buytpennuii anpec

dusnueckuit dusnueckuil BEIBOJ
Ol TIPOLECCODE CTPOKH B LIUKJIE cTos01a B LIUKJIIE SDRAM
BBIB .
P P aktuBanuu 6anka (ACT) | mocryna (Read, Write)
A0 9 0 NC
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Al 10 1 A0
A2 11 2 Al
A3 12 3 A2
A4 13 4 A3
A5 14 5 A4
A6 15 6 A5
A7 16 7 A6
A8 17 8 A7
A9 18 9 A8
Al10 19 10 A9
SDA10 20 HYJICBOM Al10/AP
All HECYIIECTBEHHBIN HECYILIECTBEHHBII NC
Al2 21 21 A1l nnu 6aHk
Al3 22 22 A12 nnu 6aHK
Al4 23 23 A13 nnu 6aHK
Al5 24 24 Al4 nnu 6aHK

Tab6numa 78 — Pa3mep crpanuisr 1K cTonbioB, 64-pa3psaHas muHa

duznueckuit Briyrpertiiii azpec Bryrpettiiii azpec PuU3NYECKUN BBIBOJ
BBIBOJI MpOLIECCOpa CTPOKH B LIUKJIIE cTonb1a B I_II/II(J'Ie‘ SDRAM
aktuBanuu 6anka (ACT) | gocryma (Read, Write)
A0 10 0 NC
Al 11 1 A0
A2 12 2 Al
A3 13 3 A2
Ad 14 4 A3
A5 15 5 Ad
A6 16 6 A5
A7 17 7 Ab
A8 18 8 A7
A9 19 9 A8
A10 20 10 A9
SDA10 21 HYJIEBOM A10/AP
All HECYIIECTBEHHBII HECYIIIEeCTBEHHBII NC
Al2 22 22 A1l nm 6aHk
Al3 23 23 A12 nim 6aHk
Al4 24 24 A13 nmn 6aHK
Al5 25 25 A14 non 6aHK

[Tpu 32-pa3psHoii mmHe uteHue (NRD) Bcerna Bo3Bpamaer 32 Outa naHHbIX. [Ipu
3allUCU TaKKe MULIETCS TOJIBKO OJHO 32-pa3psiIHOE CIIOBO 10 JitoOomy azapecy. Ilpu 3anucu
WCIIOJIb3YyeTCs TONbKO oauH curnai 3anucu (LDQM mist SDRAM).
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DAT 4630
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| 32-BIT HOST

| errom |

|-q-— WHMHE g3HHBX 32 GuTa —p‘

Pucynok 37 — [lluna nanHbIX BHENTHETO nopTa 32 paspsaa

Tabnuma 79 — Pa3mep cTpanuipl 256 cTon0OmoB, 32-pa3psiaHas IIMHa

Puznyeckuin Briyrpertiiii azpec Briyrpettiiii azpec @uU3NYECKUI BBIBOJ
BHIBOZ HPOLIECCOPA CTPOKH B IIUKJIIC croJila B III/IKJIG' SDRAM
axktuBanuu 6anka (ACT) | nocryma (Read, Write)
A0 8 0 A0
Al 9 1 Al
A2 10 2 A2
A3 11 3 A3
A4 12 4 A4
A5 13 5 A5
A6 14 6 A6
A7 15 7 A7
A8 16 8 A8
A9 17 9 A9
Al10 HECYIIECTBEHHBII HECYIIECTBEHHBII NC
SDAI10 18 0 A10/AP
All 19 19 All wnu 6aHK
Al2 20 20 A12 wnu 6aHK
Al3 21 21 A13 unu 6aHK
Al4 22 22 A14 unu 6aHK
Al5 23 23 A15 unu 6aHk

Tabnauma 80 — Pasmep crpanuisl 512 cronOios, 32-pa3psaHast muHa

Buyrpennuii anpec

Buytpennuii anpec

dusnueckuii dusnueckuii BEIBOJ
BEIBOZ HpOLIECCOPA CTPOKH B ITUKIIC cronbma B LII/IK.]'IG‘ SDRAM
aktuBaiuu 6anka (ACT) | moctyma (Read, Write)
A0 9 0 A0
Al 10 1 Al
A2 11 2 A2
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A3 12 3 A3
A4 13 4 Ad
A5 14 5 A5
A6 15 6 A6
A7 16 7 A7
A8 17 8 A8
A9 18 9 A9
Al0 HECYIIECTBEHHBII HEeCYIIeCTBEHHBII NC
SDA10 19 HYJICBOI Al10/AP
All 20 20 A1l nmu 6aHK
Al2 21 21 A12 unu 6aHK
Al3 22 22 A13 unu 6aHK
Al4 23 23 Al14 unu 6aHK
Al5 24 24 A15 nnu 6aHK

Ta6muma 81 — Pazmep crpanutisl 1K cronbmoB, 32-pa3psaHas muHa

Du3nYeCKuit Buyrpentuit axpee Brtytpernii azpec Du3nvecKui BHIBOJT
BEIBOZ IPOLIECCOPA CTPOKH B IIUKJIIC cToJiola B III/IKJIG' SDRAM
axtuBanuu 6anka (ACT) | mocryna (Read, Write)
A0 10 0 A0
Al 11 1 Al
A2 12 2 A2
A3 13 3 A3
A4 14 4 A4
A5 15 5 A5
A6 16 6 A6
A7 17 7 A7
A8 18 8 A8
A9 19 9 A9
Al10 HECYIIECTBEHHBII HECYIIIEeCTBEHHBII NC
SDA10 20 HYJIeBOU Al10/AP
All 21 21 A1l unu 6aHk
Al2 22 22 A12 nnu 6aHK
Al3 23 23 A13 mm 6aHk
Al4 24 24 A14 unu 6aHK
Al5 25 25 A15 unu 6aHK

7.4.10.4 Ilpozpammuposanue napamempos SDRAM

Mukpocxembl SDRAM moryt uMeTh pa3nudHble TPeOOBaHHS K MOCIIEI0BATEILHOCTH
BKJIIOYCHHUST W BpPEMEHHBIM TapaMeTpaM, TaK KaK MOTYT OBITh MOJYy4YeHBI OT Pa3HbIX
nmocTaBIMUKOB. C IEIbI0 BO3MOKHOCTH PaOOTHI ¢ OOJIBIIUM KOJMYECTBOM TOCTaBIIUKOB, B
npoueccope mnpeaycmorpen peructp SDRCON, B koTopoM MOXKHO 3alporpaMMHpPOBATH
HekoTopkle mapameTpel SDRAM. B tabnune 82 npuBeneHo onvcanue pa3psiioB perucTpa.
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Tabnuuma 82 — Peructp SDRCON

Howmep 6uta

Nms

Hasznauenue

0

SDREN

Bxitouenue kontposiepa SDRAM:
1 — BxiIroueH;
0 — BBIKITIOUEH

2:1

nCAS

3anepxkka NCAS:
00 — oMH LUK,
01 — nBa mukna;
10 — Tpu kA,
11 — peseps

PIPE

JlonoHUTEIbHBIA KOHBEHED:
1 — ucnone3yercs;
0—mer

5:4

PAGE

Pasmep crpaHuipl (KOJTMYIECTBO CTOJIOIOB B CTPOKE MHKPOCXEMBI
SDRAM):

00 — 256 cTon0LOB;

01 — 512 cTon0uoB;

10 — 1024 cronbua;

11 — pesepB

8:7

REF

[MTepuon perenepanuu mamstu (B Taktax SOCCLK):
00 — 1100 uukIOB;
01 — 1850 uukmoB;
10 — 2200 1uKIIoB;
11 — 3700 mukios

10:9

PRC2RAS

3agepikka oT moa3apsaa 10 crpoba NRAS (B Takrax SCLK):
00-2;
01-3;
10 - 4;
11-5

13:11

RAS2PRC

3ajgepxka  OT nRAS 1o

(B Takrax SCLK):

CTp06a KOMaHbI noasapsiaa

14

INIT

Br16op mocienoBaTensHOCTH HHUITHATN3AIIAN
1 — xomanga MRS nocne perenepanuu namaru;
0 — xomanna MRS niepen perenepanueil mamsaTi

15

EMREN

Hcnons30BaHue AOMOIHUTEIBHOTO PETUCTPA PeKUMA!
1 — pa3pereHo;
0 — He ucnosp3yeTcs

31:16

Bcerna 0

Peructp SDRCON xpanutr mHpopmanuto o koHdurypamuu uaTepdeiica SDRAM.

Huxe HOI{pO6HO OIIMCBIBACTCA HA3BHAYCHUC KAXKIAOI'O U3 IIapaMCTPOB PCTUCTPA.
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Bkntouenue konmponnepa SORAM

Pazpsn SDREN nomkeH ObITh ycTaHOBIEH, eciu B cucteMe ecTb SDRAM. B
MPOTHUBHOM CJy4ae, OH JOJbKeH ObITh cOpomeH. JIro6oit moctyn k SDRAM, noka 3ToT pa3psia
cOpoIlIeH, BBI3BIBAET almapaTHOE MpephIBaHUE OIIMOKU AOCTyMa. YCTaHOBKAa JaHHOTO OUTa
BKIItoUaeT B pabory koHTpoiwiep SDRAM BHemnero wuntepdeiica. Ilpu BritoueHuun
KOHTPOJUIEP Cpa3y ke HaYMHAET MPOLEAypy MHULUATN3ALUY BHEIIHEW TUHAMUYECKOMN MTaMSsITH.
JlaHHyI0 TPOLEAYPY MOKET BBINOJHATH TOJIBKO Mpoleccop ¢ HomepoM ID paBHBIM HyIIO.
[Toatomy npu BkimtoueHuu koHTposiepa SDRAM, mpoueccop nomkeH ObITh MacTepoM Ha
LIMHE.

Buoioop 3nauenus 3aoepycku NCAS Latency
3nauenue 3anepkkun NCAS onpenenseT 3aJepKKy B TAaKTOBBIX IHUKIIAX CHCTEMBI
(SCLK), mexxny BpemeHeM, korna SDRAM o6HapyXuBaeT KOMaHAY YTEHHUS U BpEMEHEM, Koraa
OH BBIJACT JaHHBIC HA €r0 BHEITHUE BBIBOJIBI. DTOT MapaMeTp MO3BOJISIET MPOIECCOPY 3HATH, B
KakoM TakTe nocie nepegaun B SDRAM koMmaHAbl YTEHUSI OH MOKET MPUHATH MPOYUTAHHBIE
JTAHHEIC.
3anepkka NCAS He HCTIONB3yeTCs B ITUKIIAX 3aMKCH.

Onuyus oygepuszayuu SDRAM. I'nyouna xoneeitepa

Panee ObuIM OnMCaHbl CUTYalMH, IPU KOTOPBIX MOJIB30BATEI0 MOKET MOHAI0OUTHCS
UCIIONIb30BaTh Oy(depusanuio aapecHbIX U YIPaBISIONMX CUTHAIOB. CBS3aHO 3TO ¢
MaKCHUMaJIbHOM Harpy304HOM CIOCOOHOCTBIO BBIBOAOB MpoIleccopa U TpeOyeMoil CKOPOCThIO
oOMeHa. B ciydae ucnonp3oBanue Oydepusanuu B KOHBeWepe UTEHUS TAHHBIX TOSBISETCS
JIOTIONTHUTENBHBIA MK, YTOOBl JaHHBIA [UKI ObUT yuTeH KoHTpouiepom SDRAM wu
ucnonb3yercs 6ut PIPE. Illuna nanueix He Oydepusupyercs. [losTromy mpu ycTaHOBICHHOM
paspsane PIPE (1), koutpomnep SDRAM 3aaepxuBaeT AaHHBIE B LMKIE 3alUCU B TEUEHUE
OJIHOTO TaKTa.

B cnyuae urenus kontpoiuiep SDRAM ocyiecTBiseT 3aXBaT JaHHBIX HA OJWH ITUKII
MIO3KE.

Huxe npuBenaeH mnpumep OAHOro Tmpoleccopa, B KoTtopoMm uHTepdeiic SDRAM
coenuHsieTcss ¢ MHOXKecTBOM O0aHkoB SDRAM (pucynok 38). Mukpocxema SDRAM umeer
MIMHY JaHHBIX IMUPUHON dYeTwipe Outa. Jlnsa oOecnedenust 32-pa3psAHON IIUHBI JaHHBIX
WCIIOBb3YeTCd BOCEMb MHKpOCXeM. UTOOBl yMEHBIIUTh HArpy3Ky Ha BHEIIHHE BBIBOJIBI
Mpoleccopa UCMoNIb3yeTcs Oy(PEpHBINH PETUCTpP, KOTOPBIN COCTOUT M3 ABYX PEeructpoB A u B
KK/l U3 KOTOPBIX 3alIOMUHAET OJIMHAKOBYIO HH(OpMAIIHIO, HO TIEPE/IaeT €€ Ha CBOU YeThIpe
MHUKPOCXEMBI TTAMSTH.
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Pucynoxk 38 — OpHonporieccopHasi cucTeMa co cTaHiapTHeIMH ycTpoiictBamu SDRAM
(32-paspsiaHast mmHa)

Buvioop pazmepa cmpanuysr SDRAM

Pa3smep cTpaHuubl ompenenseTcss KOHKPETHBIM THUIIOM MHUKpocxeMbl SDRAM.
Pazpsanet PAGE onpenensitor pazmep cTpaHuilbl 0JHOW MuKpocxemMbl SDRAM, a uMeHHO
KOJIMYECTBO CTOJIOIIOB B CTpoke mamsTh. OOImiee KOIU4ecTBO 32-pa3psIHBIX CJIOB B OJHOU
CTpaHulle, COPMUPOBAHHOE BCEMHU MOIKIIOYEHHBIMU MUKpocxeMamu mamsité SDRAM,
cocraBisier SDRCON.PAGE (cron6moB) ¢ SYSCON.MEMWIDTH (6ut) / 32. 3unanwue
pasmepa CTpaHHUIBI HeoOXxoauMo KoHTposuiepy SDRAM st OTCAEXKHBaHUS CUTyallud
oOpaleHus K OJHOW W TOW ke CTpaHHIE. ITO MO3BOJISIET CYIIECTBEHHO YBEIUYUTH CKOPOCTh
obmena. Takxe pa3Mep CTpaHMIIBI BIMSET HAa paclpeAesieHHe pa3psaoB BHYTPEHHETO ajpeca
MEXy aJipecaMH CTPOKH, CTOJIOIA U BIOOpa OaHKa MaMSTH.

Ilepuoo pezenepayuu namamu
[Tamsate SDRAM Ttpebyet, 4T0OBI B TEUCHHE OINPEICIEHHOTO HHTEPBAJIa BPEMEHH BCE
e€ srueiiku ObLITM OOHOBIICHBI (pereHEePUPOBAaHBI). DTO TapAaHTUPYET COXPAHHOCTH MH(POPMAITUH.
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B cBs3u ¢ atum koHTposiep SDRAM nomkeH nepuoandecky nochiaTh B MUKPOCXEMBI TAMSITH
KOMaH/bl pereHepauuu. llepumon mnomaum komaHna mnporpammupyetrcs. llepwon BHYTpHU
KOHTpOJUIepa 3a/1aeTcs B TakTax kiaoka SOC IIUHBL.

KonuyecTBO TakTOB B MEPUO/IE PACCUUTHIBACTCS UCXO/IS U3 CIIEAYIOIIET0 ypaBHEHUSI.

tre

! ) = clock - refresh_rate (1)

= ( sdramclockx
fcycles ( rOWS

[lepuon perenepauuu Bcelr mamsitu Tref nenurcs Ha KOTUYECTBO PSAIOB (CTPOK) B
onHOM Oanke mamsTH. [lomydaeM nepuos A perenepanuu oiHoro psijaa. Jlanee 3To 3HaUeHUE
YMHOAETCS Ha 4YacTOTy AMHAMHUYECKOW MaMATH, W TOJy4aeTcs MEePUOj MOJaYd KOMAaHIbI
pereHepanuy B TakTax JUHAMUYECKOW MamsTH. Takke MOXKHO MOJYYUTh ITOT Ke MEPHUO]] B
taktax SOC muHbl. B perucrpe koHPUrypanuu MOKHO 3aJ1aTh HECKOJIBKO (PUKCUPOBAHHBIX
3Ha4YCHUI mepuoja. Mactep MIMHBI BCEr/la OTBETCTBEHEH 3a CBOCBPEMEHHYIO pEreHepaluio
namstu. [Ipu 3TOM Bce MOJUMHEHHBIE TTPOIIECCOPHI OTCIEKHUBAIOT MOJa4y KOMaHIbl MaCTEPOM
1 KOPPEKTUPYIOT CBOU CUETUHKHU.

3aoepicka om noozapaoa 0o cmpooa NRAS

[IpoTokos oOMeHa ¢ TMHAMHYECKON MaMIThIO TpeOyeT, 9YTOOBI MPH TOCTYIE K HOBOMY
psaxy OaHKa WM Tiepe;] BHIMOTHEHUEM pereHepalii aMsATH, BBITIOTHSIICS TOA3aps (3aKPBITHE)
TeKyIllel akTuBHOU cTpoku. [t moazapsana ucnons3yercs komanaa PRE. Ilocne BeinosiHeHus
moA3apsiia HEBO3MOXKHO Cpa3y MEepeTH K aKTHUBU3AIUH CIICAYIONIETO psaaa T.K. crelnnukamms
MHUKPOCXEMBI TpeOyeT, uTOOBbl MEXIy IMOA3apsAI0M W aKTHUBU3AllMEeW HOBOTO psaa Oblia
obOecrieueHa HEKOTOpash MHUHHMMabHas 3a7epikKKa. 3HAUCHUE STON 3aJCep>KKH, BBIPAKEHHOE
YHUCJIOM CUCTEMHBIX TakTOBBIX UKIOB (SCLK), n mporpammupyercs B none PRC2RAS.

Buotoop 3a0eprcku merncoy NRAS u npedsapumensvnvim 3apaoom

AHAJOTMYHO MpeNbIAyLIeMy MapaMeTpy, CYLIECTBYeT TpeOOBaHHWE MHUHHUMAILHOTO
WHTEpBaJIa BpeMEHU MeXAy mojaaudeit komauasl NRAS (akTuBu3amnus psga 6aHka) U mojgavei
komauJpl PRE nmoazapsina 6anka. J[aHHBIN MHTEpBa 337a€TCsl YUACIOM CUCTEMHBIX TaKTOBBIX
uukinoB SCLK. 3nauenne monss RAS2PRC moxeT u3MEHSATBHCS OT HYJNS 10 IIECTH, 3TO
cootBercTBYeT uncny 1mukioB SCLK ot nByx mo Bocemu. Ecnu, Hanpumep, noie RASZ2PRC
paBHo 011 3T0 03HaYaeT, YTO MUHUMAJIbHBIN MHTEPBAJI PaBEH ISTH IUKIaM. JTO HE O3HAUaeT,
qyro mocie KomaHabl NRAS MuHMMYM uepe3 HSATh TakToB J0oJDKHA ObITh Komanna PRE. Oto
03HA4yaeT, YTO €CJIM Mpolieccop BHIMONHMI KoMaHay NRAS, a 3arem 1o KakuM-TO MpUYHHAM
(HanmpumMmep, pereHepaiysi) eMy HeoOXOJIMMO BBIMIOJHUTH MOJ3aps], TO IPOLECCOp IOKEH
MIPOBEPUTH MPOIILJIO JIK ¢ MOMEHTa KoMaH1bl NRAS Kak MUHUMYM TISITh TaKTOB. TOr/1a OH MOXET
M0/1aBaTh KOMaHy Moj3apsjaa.

Buvioop nocneoosamenvnocmu unuyuanuzayuu SORAM

Jns toro uroOer mukpocxema SDRAM koppekTHO paboTaia, OHAa TOHKHA OBITH
IpeBapUTENIbHO TpouHUIManu3upoBana. [Ipoueccop obecrneunBaer ABe Haubosee YacTo
UCIIOJIB3YEMBIE TIOCIIEI0BATEIbHOCTH HHULIMAJIU3ALIUH.

butr nocnenoBarensHocti ununmanuzauuu INIT B peructpe SDRCON BwiOupaer
pexuMm BikIoueHnss SDRAM. Korma Out ycranoBieH B «l», xontpomiep SDRAM
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nocienoBaTenbHo reHepupyet: komanay PRE, Bocemp nukioB perenepanuu u komauny MRS
(ycranoBka peructpa pexuma). Korma 6ut INIT cOpomen B «0», konTpomuiep SDRAM
pabotraer B ciueaywomeMm mnopsake: komanaa PRE, kxomanga MRS u BocemMb IHKIIOB
pereHepanuu.

Paspewenue pecucmpa pacuupennozo pesxcuma (EMR)

butr EMREN B peructpe SDRCON pa3zpemiaer nporpaMMHUpOBaHHE PETHCTpa
pacmmpenHoro pexxuma. Korga out ycrtanoiieH B «1», konTposnep SDRAM dopmupyeT nukin
EMRS, npenmectBytomuii komangae MRS. Korma 6ut cOpomen B «0», mociaenoBaTenbHOCTD
WHULAATIN3a[U1 TPOUCXOAUT TaK, KAK OMMCAHO B TJIABE BBHIILIE.

bur pazpemarommii EMR nomxeH ObITh yCTaHOBJIEH TOJIBKO BO BpeMs OOMeHa
naHHeiMU ¢ yctpoiictBamu SDRAM mnonmxenHoir momrHoctu (2,5 B). MeHHO B Takux
MHUKPOCXEMAaX UCIOJb3YETCS JOTOIHUTENbHBINA PETUCTP PEXKUMA.

7.4.10.5 Flyby nepeoauu

Tpanzakuuu Flyby ucnions3ytorcst konTposiepom DMA niist nepeiadul JaHHBIX MEXTY
BHEIIHUM YCTPOMCTBOM BBOJa/BbIBOAa M BHemHeW mnamsaTeio SDRAM. Ilepemaua moxet
npoucxoauth oT namatu SDRAM k yctpoiicTBy BBOJa/BbIBO/IA (UTEHHE) WM OT YCTPOUCTBA
BBOJa/BbIBO/Ia K maMsITH SDRAM (3anuce). Tpanzakuus flyby Bei3biBaeTcs kaHaiom DMA,
KOTOPBIN 3alpOrPAMMHUPOBAH HA BBIMOJIHEHUE TAKUX TPAH3AKLIMMI C UCTIOJIb30BaHUEM oyt TY
peructpa DP.

B tpanzakmnusx flyby nporieccop BeIOMpaeT napaiienbHO BHEIIHIOW NMaMsiTh SDRAM
U ycTpoiicTBo BBOJa/BbiBoa. [lamare SDRAM ympaBnsieTcsi ¢ MOMOIIBIO COOTBETCTBYIOITUX
curnanoB koHtpoimiepa SDRAM (nMSSDx, nRAS, nCAS u nSDWE), a ycrtpoiicTBO
BBOJa/BeiBOIa ympasinsercs BbiBogamu NIORD, nlOWR wu nlOEN. Ilepemaua manHBIX
OCYILIECTBIISIETCS HAMPSAMYIO 10 IIMHE TaHHBIX 0€3 yJacTHsl poLeccopa.

Bo Bpems Tpanzakiuu utenus flyby (urenue BHemHedt mamsti SDRAM u 3amuch
ycTpoiicTBa BBOJa/BbiBoMIa), curHa NIOWR sBisieTcss akTUBHBIM BO BpeMs IIMKJIA JAHHBIX.
[Tamsate Bbimaer manHbie nocie (porta SCLK u ycTpoHCTBO BBO/AA/BBIBOJA 3aXBAThHIBACT
nannsie Ha ¢pponTe SCLK, koraa curnan NIOWR akTUBHBIH.

Ha pucynke 39 nokazan nmpumep Tpanzakuuu uytenus flyby. B TpaHzakiusx naHasie ¢
anpecamu CAO u CA2 cuuTHIBaIOTCS TEKYIIIMM MacTEPOM IIHHBI, a YCTPOWCTBO BBOJIA/BBIBOIA
3axBaTbhIBAaeT AaHHbIE ¢ afipecoM CAl.

C menpio monaepxku Tpanzakuumii ureHuss SDRAM B pexume flyby, ycrpoiicTBa
BBO/Ia/BbIBO/IAa JJOJIKHBI OBITh CHHXPOHHBIMH.
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Pucynoxk 40 — Tpan3zakuus 3anucu FLYBY
B mynerunponeccopuoit cpene, SDRAM pacnpenensercs Mexay AByMs U Oonee
TCKA.431281.016CI1

7.4.10.6 Mynvmunpoyeccophutii pexcum padomaol
nporeccopamu. Bxomneie curHansl SDRAM Bcerga KOHTPONHPYIOTCS MAacTEpOM IIUHBI.
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[TogunHEeHHBIE TIPOLIECCOPBI OTCIEKUBAIOT KOMaH/Ibl, KOTOPbIE IMOCTYMAOT OT YIPABIISIOIIETO
npoueccopa k SDRAM. DOra ocobGeHHocTh mno3BoiisieT KoHTpoiuiepaMm SDRAM  Bcex
IPOIECCOPOB OOHOBIISATH CBOU CUETYMKHU U TIPEIOTBPAILIATH HEHYKHBIE OTNlepaIliy pereHepaim.

B MynbTHnIponeccOpHBIX CHCTEMax, TIJi€ VIpaBlIeHUE IIMHOW Nepenaercs oT
mpoueccopa K IpoLeccopy, TEKyIIMM MacTtep IWIMHBI Bceeraa (OpMHpPYET KOMaHIy
npensaputenbHoro 3apsana (PRE), nepen tem kak mmHa ocBOO0OXKAaeTCS JJIsl HOBOI'O MacTepa.

Takum oOpa3oM, HOBBIN MacTep MIMHBI MOKET O0e30macHO HaUuHATH HocTyn K SDRAM
C TTOMOIIIbI0 00bIYHOM KoMaH bl akTuBauu (ACT).

B MynbTHIpOIIECCOPHBIX CUCTEMAX, T/ie ucnonb3yercs SDRAM, nocnenoBaTenbHOCTh
nHunnanuzanuu SDRAM onpegensiercst mpoteccopom ¢ ID pasabim 00.

7.4.10.7 Brxawuenue nocie copoca

[Tocne copoca coaepxkumoe peructpa SDRCON paBno Hym0 1 koHTposiep SDRAM
BBIKJIIOUEH. Kak TOJIBKO MPUIIOKEHHE MOJb30BaTeNsl BbINOJHSET 3anuch B peructp SDRCON
JAHHBIX C YCTaHOBJICHHBIM OUTOM BKJIOUEHHsI KOHTpoJuiepa SDRAM, KoHTpoiiep TyT ke
WHUIMUPYET BBIOPAHHYIO TIOCIEAOBATEIBLHOCTh BKIIOYEHHS JIMUHAMHYECKOW IaMSITH.
[TocnenoBartenbHOCTh MHULMANU3ALMK omnpenenserca paspsaaoM INIT u paspsgom peructpa
pacummipernHoro pexunma B peructpe SDRCON. B MynbTHIpPOLECCOPHOU  CpeEeE,
MOCJIEIOBATENIBHOCTh ~ BKJIIOUEHHUS HMHULMHUpyeTcs mnpouneccopom ¢ ID  paaeim (0.
[IporpammHublii cOpoc He BbI3bIBaeT cOpoca koHTposiepa SDRAM u He MHULIMKPYET TOBTOPHO
MIOCJIEI0BATEIBHOCTD BKIFOUCHHS.

7.4.11 Komanabl kouTpo/uiepa SDRAM

Kontpommep SDRAM wucnone3yer cieayromume KOMaHAbl IS YIIPABICHUS
untepdeiicom SDRAM:

— MRS — ycraHoBka peructpa pexuma. Muunumanusupyer pabouyue mnapameTpsl
SDRAM B0 BpeMmsi IOCEI0BATEIIbHOCTH BKIIOUCHUS,

— PRE — noazapsn. OcyiecTBiseT noa3apsa OaHka,

— ACT — akTuBanus 6aHka. AKTUBHPYET CTPAHUILY B 3allpalinBaeMoM OaHKE;

— Read — yrenue u3 SDRAM;

— Write — 3amuch B SDRAM;

— REF — perenepanus. [lepesoaur SDRAM B pexxuM perenepanuy;

— SREF — camoperenepanus. Ilomemaer SDRAM B pexum camoperenepanuu, B
KOTOPOM HaMsTh YIPABISET CBOUMH ONEPALlMsIMU pPereHepaluy n3HyTpH;

— NOP — nert onepauuii. [lepenaercs nocie yTeHUs WIK 3aIUCH C LIETBIO pa3peIICHUs
MAKETHBIX OTIEPAIMii WK C IIeTbI0 YCTAaHOBICHHS PeKUMa OXKUIAHMS JJIs1 pa3JIMUHBIX TOCTYTIOB
SDRAM. Bo Bpewms stoit komanasl NMSSD3-0 neaktuBupoBaH.

74111 Komanoa ycmanoexu pecucmpa pexcuma (MRS)

YcTaHOBKa perucTpa pexuma sBiseTcsl 4aCThI0 MOCIEe0BATEIbHOCTH HHULIMATU3AlUH
SDRAM. Kaxnas Mmukpocxema SDRAM wnMmeer BHYTpu peructp pexuma (KOJIMYECTBO
PETUCTPOB peKMMa MOXKET JOCTUraTh YeThlpex) u koManaa MRS no3Bosisier nepenaTe 1aHHBIE,
ucnonb3ya paspsaasl agpeca ADDR13-0, B mukpocxeMy ais 3amMcu B peructp. Takum
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obpazom, MRS wununmammsupyer paboume mapamerpei SDRAM. Komamma MRS wmoxer
110/1aBaThcsl TOJABKO MporeccopoM ¢ ID paBabiM 0 1 10J1KHA OBITH MCIOIB30BaHa sl IEPBOTO
noctyna kK SDRAM nocre BKIIOUEHHUS.

Peructp pexuma (peructp Homep 0) mmeer paspsaHocth 13 O6utr m komanga MRS
MHULUAIU3UPYET CIEAYIOIINE TapaMeTphL:

butel 2:0— Burst length. 3nadenne Ob111, 9T0 COOTBETCTBYET MOJHONW CTPAHUIIC;

bur3 —Burst type. 3nauenue 0, 4YTO COOTBETCTBYET IOCIJIEIOBATEIHHOMY
U3MEHEHHUIO aJipeca;

buter 6:4— NCAS Latency. 3HaueHue mapaMeTpa ONpenessieTcsi B COOTBETCTBUU C
nporpammupoBanueM peructpa SDRCONJ[2:1].

Bce ocraBmmecs: OUTHI perucTpa pexumMa mporpaMMUPYIOTCS] HYJIEBBIM 3HAUCHHUEM.

IIpu BbmmomHenun komanHAasl MRS, SDRAM nomxHa HaxoguTbCS B COCTOSTHUH
moA3apsiaa BO BCEX CBOMX OaHKax.

[lepenaya KOMaHIbI OCYIIECTBIISETCS COOTBETCTBYIOIICH KOMOWHAIIUEH 3HAYCHUN HA
JUHUSX yIpaBlIeHUs. DTH 3HAUCHUS NpuBeaeHbI B Tabmuie 83. [IponcxoauT 3amuck cpa3y BO
BCE MUKPOCXEMBI TTaMSITH.

Tabnumma 83 — CocTosiHEE BBIBOJIOB BO BpeMsI BHITIOJTHEHHsI KOMaH 6l MRS

Pazpsin Cocrosinue
nMSSD3-0 0 (Bce)
nCAS 0
NRAS 0
nSDWE 0
SDCKE 1
Al4 == A30 0
. 0 - MRS
Al5==A31 1_EMRS

Ecin B MHKpocxeMe NaMsATH HMMEETCs JIONOJHUTENbHBIA PErucTp pexuma U Uit
MHULMaNU3anuu Tpedyetcs ero 3amuch, To B peructpe SDRCON nomkHbl ObITH ClieiaHbl
cooTrBercTBytomme yctaHoBku (6utr EMREN nomxen ObiTh paBeH «1»). Bo Bpems
MIOCJIEIOBATENIBHOCTH MHULManu3auu KoHTtpoiuiep SDRAM 3anumier HyneBoe 3HAaUYCHHE B
JOTIOJIHUTEIBHBIN PETUCTP peXuMa. BIMonHAeTCs 3TO ¢ MOMOIIBIO TOM ke komanasl MRS, HO
our 15 agpeca (u 6ut 31) Oyzmer ycTaHoBiIeH B «1», 4YTO COOTBETCTBYET NOIMOJIHUTEIBHOMY
peructpy pexuma. C nomompr aipecHblX JuHUKA 14 u 15 MOXHO 3amatb HOMeEp
JIOTIOIHUTENBHOTO peructpa pexxuma kak 01 mm 10.

7.411.2 Komanoa noosapsaoa (PRE)

Ocob6eHHocTh paboThl MUKpOCcXeMbl TamMsiTh SDRAM cOCTOUT B TOM, UTO B HEKOTOPBIX
CUTYyallUAX HEOOXOAMMO BBINONHATH MOA3aps (IIpeaBapUTEIbHBIA 3apsi]]) BHYTPEHHUX IIUH
0ankoB nmamatu. Komanna PRE (cm. Tabnuiy 84) ncnonHseTcs B IBYX CUTYaIUsX:
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— IpepbIBaHUE IMKJIA YTEHUS WIK 3anucH. TOYHBIM MOMEHT, KOrja JlaHHas KOMaHAa
reHepupyercsa KoHTposmiepoM SDRAM, 3aBUCHUT OT MOCJIEIOBATEIBHOCTH BBINOJIHAEMBIX
TpaH3aKIMH U aJpeCcOB, 10 KOTOPHIM BBINOJIHAETCS JOCTYII,

— IpeaBapuTeNbHas 3apsAjKa akTUBHOro OaHka. Ilpu BBINOIHEHMM KOMaHIbl Ha
muaud A10 Bcerga BBICOKMH YpPOBEHb, 4YTO COOTBETCTBYET MOA3apsAly BceX OaHKOB
MUKpocxeMbl. OJHAKO MOA3apsKaeTcsl TOJBKO AaKTUBHBIA OaHK. Adroputm paboThl
koHTposuiepa SDRAM Takoii, 4To OH MOAAEP>KUBACT AKTUBHBIM TOJIBKO OJUH OaHK.

ITepenaua komanael PRE BO3MOXHA B CIEAYIOMMUX CIydasix:

— BO BpeMsl noclieioBaTenbHoN nnnnuanuzanuu SDRAM;

— nepen komanaoi ACT (moctyn k HOBOHM cTpanuie). /locTynm K HOBOW CTpaHHUIIE
TpeOyeT, 4yTOOBl aKTHUBHAs CTpaHHIAa ObLJIa 3aKphITa. JTO JENACTCS IyTEM BBITIOJHEHUS
KOMaH/Ibl TTOA3apsiia;

— TMepes UKJIOM pereHepanyu. BeIloIHeHre KOMaH bl pereHeparuu TpedyeT, YTOObI
BCce 0aHKHU MaMATHU ObUTH MO3aPSKEHBL;

— Iepen TeM, KakK IPOIEeCCOp OCBOOOXKIAeT BHEIIHIOW IMHHY. OTO TapaHTUPYET
OJIHO3HAYHbBIC YCJIOBUS Hadaia paboThl HOBOT'O MAacTepa IIHHEI.

[lepenayua komangsl PRE B Mukpocxemy mnamsaru tpedyer, uToObl B TEUEHUE
ONPENIETIEHHOTO BPEMEHU K MUKPOCXEME HE MOChUIAINCh KOMaHAbl aKTUBALMU. JlaHHOE BpeMs
nporpammupyetrcst B peructpe SDRCON B COOTBETCTBUHM ¢ XapaKTEPUCTUKAMH MHUKPOCXEMBI
MaMSTH.

Tabnuma 84 — CocrosiHEE BRIBOJIOB BO BpeMs BBINMOTHEHUS KoMaH 6l PRE

Brison Cocrostaue
nMSSD3-0 0 (Bce)
nSDWE 0
NRAS 0
nCAS 1
SDCKE 1
SDA10 1

7.4.11.3 Komanoa svioopa akmuenozo oanka (ACT)

Komanma ACT (cm. Tabmuiy 85) mocbuiaeTcss KOHTPOIUIEPOM Tepe] JTF0OBIM YTCHUEM
WU 3aliChI0 CTPAHUIIBI, KOTOpass B JIaHHBIM MOMEHT HE sBJsieTcs akTuBHOW. Ilepen
komaugoii ACT uper xomanma PRE, ecim B kakom-To OaHkKe WMeeTCs Japyras aKTUBHas
ctpanuna. Komanma ACT otkpeiBaeT noctyn k crpanuiie SDRAM B HekoTopoM OaHke, U
JaHHAs CTPaHUIA OCTACTCS OTKPBITOM 0 TeX MOp, MOKa He OyIeT 3akpbiTa CIeAYIOIICH
KOMaHJI0U IIpeaBapuTenbHon 3apsaku PRE.

Tab6numa 85 — CocrosiHue BBIBO/IA BO BpeMsi BhIMoaHeHUS KomaHasl ACT

BriBox CocrosHue
nMSSD3-0 0 (omuH U3 YETHIpEX)

nCAS 1

NRAS 0
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nSDWE 1
SDCKE 1

7.4.11.4 Komanoa umenus (Read)

Komanga Read (cM. TabGiuiry 86) BEIOTHSAET YTEHUE JAHHBIX U3 aKTHBHOW CTPAHUIIBI
namsatd SDRAM. Eciu 4TeHue CTpaHMIbl BBINOJHSETCS B TEPBBIM pa3 MoOCie aKTUBALIMHU
komangor ACT, to mexny komanmamu ACT m Read momxna OBITH 3amepka, KoTopas
onpenensierca mapamerpoM tRCD. Ecnu 310 y)e He nmepBoe uTeHne, TO OTCIIeKUBaHUE JaHHOM
3aepKku He BhImodHseTcsd. Komanaa Read 3amaer HauanpHBIN ajapec cioBa B CTpaHHIE, C
KOTOPOT0 HaunmHaeTcs yTeHue. Mukpocxema naMmsiTi OyAeT UCIOIb30BaTh MEepeAaHHbIN aapec
KaK CTapTOBBIM W KaXJbld TaKT YBEJIWYUBATH €ro, €CIM HEOOXOJWMO BBIOJIHUTH
Iocje0BaTelIbHOC YTeHre 010Ka mamsaTH. [locie mogaun komanasl Read qaHHBIEC MOSBISIOTCS
Ha BHENTHUX BBIBOJIaX MUKPOCXEMEI uepe3 BpeMs paBHoe 3anepkke NCAS Latency.

OnHa TpaH3aKIUsg YTEHHS 3aHUMAET pPa3IMYHOEC KOJIMYECTBO IIUKJIOB IIMHBI B
3aBUCUMOCTHU OT pa3Mepa olnepaH/ia v MUPUHBI BHEIIHEH IITUHBI:

— YTEHHUE OJMHAPHOIO CJIOBA — OJIUH IUKII;

— YTEHHUE JBOWHOTO CJI0Ba Ha 64-pa3psiIHON ITMHE — OAWH LUK,

— YTEHHUE JBOWHOIO CI0BA HA 32-pa3psAHON IIMHE — JBA LIUKJIA;

— YTEHHE CUYETBEPEHHOIO CJIOBa Ha 64-pa3psiIHOM LIMHE — JIBa ITUKIIA,

— UYTEHHUE CYETBEPEHHOIO CJIOBA Ha 32-pa3psIHON IIUHE — YETHIPE UKJIA.

Ecnu nocne xomanasl Read nHa SDRAM He mocTymnaer kakas-To Apyras KOMaH[a, TO
SDRAM npopomxkaer mociaeqoBaTEeIbHOE YTEHHE JAHHBIX, HApalllMBas BHYTPEHHUH aJpec.
DTOT peKUM UTEHUS! HA3bIBACTCS «CTPAHUUHBIN PEXKUM» WU «HakeT». Takoil pexxum yno0eH,
KOTJ1a TpPaH3aKLUs YTEHUs AITUTCS 0oJiee OHOTO IHUKIIA.

Korga tpan3akiiust moTHOCTHIO 3aBepiiieHa, To0 SDRAM MokeT NpoA0KUTh paboTy 1o
HECKOJIbKMM BapuaHTaM:

— €CJIM eCTh cieayroias Tpan3zakius urenuss SDRAM Ha To# ke cTpaHulile, TO HOBas
TpaH3aKLMs HAYMHAETCs ¢ MoAaun KomaH sl Read;

— €CJIM HeT HOBBIX TpaH3akunii SDRAM, To koHTposuiep nocsuiaeT komanny BSTOP.
OTa KOMaHJa NPephIBAET MOCIEA0BATENBHOE YTEHUE CTPAHHULIBL;

— €CJIM [10CJI€ YTEHMsI IPUXOIUT TpaH3akus 3anucu SDRAM Ha Toli e cTpaHUIle, TO
koMmaH1a BSTOP takke ocTaHaBIMBAET UTEHHE U 3aIIMCh HAYMHAETCS TOCIIE TPUEMa JAHHBIX.

— eciu ecth goctyn SDRAM k npyroit ctpanuue, To nocrynaer komanaa BSTOP u
1ocJie He€ MOoChUIaeTCss KOMaH/a 3aKphITHsI akTUBHOM cTpaHulsl PRE.

Tab6numa 86 — CocrosiHue BBIBO/Ia BO BPEMSI BBIIOTHEHHSI KOMaH 16 UTeHHE

BriBon CocrosHue
nMSSD3-0 0 (oguH U3 YETHIPEX )
nCAS 0
NRAS 1
nSDWE 1
SDCKE 1
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Humxe MNPUBCACHBI BPCMCHHBIC JUArpaMMBbl HCITOJIb30BAHUS KOMAaHIbI Read U1 ciry4das

mmpuHbl HHEL 64 OuTa (pucyHOK 41) u mmpunsl muHE 32 6urta (pucyHok 42). [lns oboux

cnydaeB 3aaepkka NCAS Latency paBHa 2.
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Pucynoxk 42 — [lluna 32 paspsna
(TTaKeTHOE YTCHHE C MOCIICTYIOIINM ITAKETHHIM YTCHHEM Ha TOU YK€ CTPAHHUIIC)

7.4.11.5 Komanoa 3anucu (Write)

Komanga Write (cMm. Tabymiry 87) BBIMOTHIET 3aMKUCh JAHHBIX B aKTUBHYIO CTPaHUILY.
Ecau 5T0 nepBas 3amuch mocie aKTUBU3ALUMU CTPAHMIIBI, TO NEpe MoJadeil KoOMaHIbl 3aUCH
noibkeH ObITh coOmogen uHTepBan Bpemenu tRCD. Komanpa 3amucu ycraHaBiuBaeT
HavyaJIbHBIN aJIpec CJI0BA CTPAHUIIBI, C KOTOPOTO HAUHETCs 3anuch. Kak u B ciiyyae uTeHusl, eCiu
1ociie 3amucH HEeT APYrHMX KOMaHJ, TO CIEAYIOIIEM TakTe OYJET BBIMOJHATHCSA 3aIMUCh I10
NIOCJIEIOBATENIbHO YBEIMYEHHOMY ajnpecy. Eciau 3amuch HYKHO OCTaHOBUTBH, KOHTPOJLIED
SDRAM poimxen nepenate komanay BSTOP.

OnHa TpaH3aKIUs 3alKiCH 3aHUMAET Pa3HO€ KOJIWYECTBO LIMKJIOB B 3aBUCUMOCTH OT
pasmepa ornepaHa TpaH3aKIUK U ITUPUHBI BHEITHEH IIIMHBI:

3alIuch OJHOrO CJI0OBA — OAWH LIUKII,

3aluCh JBOMHOTO CJI0Ba Ha 64-pa3psaHON IIMHE — OJUH ITUKIT;

3alMCh IBOMHOTO CJIOBA Ha 32-pa3psiAHOM IWHE — JIBa IIUKIIA,

3aIlIUChb CYCTBCPCHHOI'O CJIOBA Ha 64'p33p5{I[HOI\/’I IIIUHE — JBa IUKIJIA,

3aIMCh CYETBEPEHHOTO CJI0BA Ha 32-pa3psAHON HIMHE — YEThIPE [IUKJIA.

OIHOBpEMEHHO € MOJayeil HAayalbHOTO aJpeca, IMPOLIECCOpP BBICTABIAET HAa IIMHY
JaHHBIX W 3amuchiBaeMble AaHHble. [locnenoBaTenbHas 3amuch OJIOKAa JAHHBIX Ha3bIBAaeTCA
«CTPAHUYHBIN PEKUM» WU «I1akeT». IIpu 3TOM B MOCHENyIOMUX IUKIaX HET HE0OX0IMMOCTH
110/1aBaTh aJpec, JOCTATOYHO TOJBKO NIEPEIaBATh CIEAYIOLIUE JAHHBIE.

Korga tpan3akius 3anucu 3aBepiueHa, KoHTpouiep SDRAM MoxkeT nmpoIoiKuTth
paboTy MO0 HECKOJIBKHUM ITyTSIM:

— ecnu HeT HOBbIX TpaH3akiui SDRAM, to nmoctymaer komanga BSTOP kortopas
yKa3bIBaeT Ha 3aBEpIICHHE 3aucu 0JI0Ka JaHHBIX;

— €CJIM CIEeAYIOLAs TPaH3aKLUs €CTh TOXKE 3aIUCh B 3TY K€ CTPAaHHUILY, TO KOHTPOJLIED
MOJKET 10/1aBaTh HOBYIO KOMaH/y 3alllCH C HOBBIM HauaJbHBIM aJ[pECOM U JAHHBIMU;

— eclu cienyromas TpaH3akius — 370 uyreHne SDRAM Ha TOW ke cTpaHulle, TO
koManga BSTOP ocranaBnuBaeT TpaH3aKLUMIO 3alMCH U TPAaH3aKUUs YTEHUS HAYMHAETCS C
HOBOI'O LIMKIIA;

— eciu ecth goctyn SDRAM k npyroit ctpanuiie, To nocrynaetr komanaa BSTOP u
Jajiee MOJAIOTCS KOMaHAbl 3aKkpbiTh Tekymyto crpanuny (PRE) wu  akrtuBusupoBarthb
ciemyrouryto. [Ipu aTom cobmonatoTcest Bce HE0OOX0AUMBIE 3aIePXKKH, 3aIPOrPAMMUPOBAHHBIC B
peructpe KOHPUTyparuH.

Tabnuuma 87 — CocrosiHUE BBIBOJIa BO BpEeMsI BHITIOJTHEHUSI KOMAH bl 3aMHCh

BriBog Cocrosinue
nMSSD3-0 0 (oguH U3 YETHIPEX )
nCAS 0
NRAS 1
nSDWE 0
SDCKE 1
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Hwke mpuBeieHbI BpeMEHHBIE AMarpaMMbl UCTIOIB30BaHNUA KOMaHbI Write [uis cirydast
IMUPUHBI MHUHBI 64 O6uta (pucyHok 43) U mupuHbl MHHBI 32 O6uta (pucyHok 44). J{ns oboux
cirydaes 3agepxka NCAS Latency paBHa AByM.
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Pucynoxk 43 — [lluna 64 paspsna
(makeTHas 3amucCh € MOCIEAYIONICH MaKeTHON 3alUChI0 Ha TOU e CTPaHUIIE)
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Pucynok 44 — [lluna 32 pa3psna
(makeTHas 3aMUCh C MOCTEAYIOIEH TaKeTHOM 3aMUChI0 HA TOM YK€ CTPAHMIIE)
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7.4.11.6 Komanoa pezenepayuu (REF)

[Tamsate SDRAM Tpelyer mepuoAnuecKkor pereHepaldyd CBOUX sueeK (CTPOK) IS
coxpanHoctu nHpopmaruu. Komanga REF (cm.tabmuiy 88) siBisiercs 3anpocom k SDRAM st
BBINIOJIHEHUSI TPaH3aKIMK pEreHepalud. JTa KOMaHJa TIE€HEpUpYeTcs aBTOMAaTUYECKU
IIPOLIECCOPOM U BBI3BIBAET PETCHEPALMIO JAHHBIX IO aJpecy, KOTOPbI HAXOAUTCS BHYTPHU
SDRAM. Ilepen BbmmonHenueM komanabl REF konTpomniep SDRAM BbINONIHSAET NPOBEPKY
HAJIM4Ms aKTUBHBIX CTPAHMUI] U, €CIIM OHU UMEIOTCS — BBIMIOJIHIET KOMaHAy MPEABapUTEIbHON
3apsaku (PRE) mist aktuBHOTO OGaHKA.

Cnenyromas komanga aktuBanuu (ACT) BbiTaeTcs KOHTPOJUIEPOM TOJIBKO IMOCTE
MHUHUMAaJIbHOM 3aIEPKKHU, PABHOM tRC

tpc = tpp + Tras + 1. (2)

UYacrorta pereHepanuu (mepuoj IMojadyd KOMaHJ] pereHepaldy) yCTaHaBIMBAaETCA B
peructpe  SDRCON. B MyJbTUOPOIIECCOPHOM CHUCTEME PEreHepalusl OCYIIECTBISAECTCS
TEKYIIIM MacTepoM MUHBL. Kaxaplii OTYMHEHHBINA POIECCOP OTCICKUBACT BHEITHIOKO IITUHY
1 cOpachIBaeT CBOW COOCTBEHHBIN CUETUUK MTPU OOHAPYKEHUH IIMKJIA pEreHepaIiu.

Tabnuma 88 — CocrosiHEE BBIBOJIOB BO BpeMsl BhITIOJHEHUs KoMaH 16 REF

BrBog Cocrostaue
nMSSD3-0 O(Bce)
nCAS 0
NRAS 0
nSDWE 1
SDCKE 1

7.411.7 Komanoa camopezenepayuu (SREF)

Onucannas Bbiie komanaa pereHepaunu REF TpeOyeT oT mpoieccopa HenpephIBHO
OTCJIC)KMBATh MEPUOJ, TMOBTOPECHUS IMKJIOB PEreHEepallMd M CBOEBPEMEHHO MOCHLIATH
koMauael REF. DTa komaHma MOXKET BBITIOJHATHCS Ha (DOHE BBITIONHEHUS TpPaH3aKIUN
nporeccopoM K ApyruM tumam namatu (He SDRAM). Takke CymecTByeT pexum, Korjaa cama
MaMsATh OTBEYAET 3a IMPOUEAYPY PETCHEpPALMM U CaMOCTOSTENIBHO IMOAAEPKUBACT JaHHBIC
JOCTOBEPHBIMH. ODTOT PEXKHUM HA3bIBACTCS PEKUMOM CaMOpPEreHepaluu, MU MPOLEeccop
nepeBoauT SDRAM B a10T pexxum nytem nojauu komauael SREF (cMm. Tabnuiy 89). B nannom
pEKHUME NaMSITh HEIOCTYITHA TSI UCITOJIb30BAHHS.

IIpoueccop mepeBoaut mamarb SDRAM B pexum camopereHepaluuu TOJbKO MPHU
nepenaye MUHBI XOCT-TIPOIECCOPY. DTO TapaHTHPYET COXPAHHOCTh MHGOPMAIUU B MAMSITH,
€cJI XOCT-TIporieccop He umeeT naTepdeiica k SDRAM u He MOKET MOACPKUBATH MPOIIEAYPY
pereHepaiuu.

Ecnu XocT kenaeT m UMeeT BO3MOKHOCTE 0OOMEHMBaThCS JaHHBIMH ¢ SDRAM, 10 oH
BEIBOAUT SDRAM wm3 pexuma camopereHepanud U paboTaeT C MaMsIThl0O B HOPMaJIbHOM
pexume. Ilo okoHuaHum pabOTHI, XOCT 00s3aH BEPHYTh MaMATh B TpexkHUN pexum. [Ipu
BBITIOJTHEHUU KOMaHIbI CAMOPETEHEPAIUU JOJKHBI ObITh BBHIMIOJTHEHBI BCE TE€ )K€ BPEMECHHBIC
TpeOOBaHMS, YTO U MIPHU BHITIOJIHEHUH KOMaH bl pereHepaIiy.
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[lepen Bomonnernmem komauael SREF konTpomnep mnomzapspkaer Bce OaHKU
mukpocxeM. [locne xomanapl SREF mnamsaTe BBINONHSAET ONEpallMd  pereHepaluu
CaMOCTOATENbHO 0e3 BHemHero KoHTpois. Ilocnme BbIxoma M3 pexkuma caMopereHepanuu
koHTposiep SDRAM xper konuuectBo 1ukioB tRC mepen BBIMOJIHEHUEM KOMaH/IbI
aktuBm3anuu 6anka (ACT).

Tab6numa 89 — CocrosHue BbIBOIA BO BpeMs BhIOTHEHMS KoMan a6l SREF

BriBox Cocrosuue
nMSSD3-0 O(Bce)
nCAS 0
NRAS 0
nSDWE 1
SDCKE 0

Pexxnm camoperenepanuu nogaepxxuaercsa teM, uro Ha auHun SDCKE nocrosaHO
HU3KUN YPOBEHb, UTO 3alpeIlaeT UCIOJIb30BAHUE BXO1a CHHXpOHU3aluu. Hu3kuil ypoBeHb Ha
SDCKE o0ecneunBaeTcsi 3a CUe€T BCTPOCHHOTO PE3UCTOpPA, MOJKIIYEHHOTO K 3emue. B

HOPMAaJILHOM pEXuMe PabOThl IMPOIECCOP MMEET PE3UCTOP, KOTOPBIM MOATITMBACT YPOBEHD
SDCKE x enunuiie.
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7.5 Konrposuep DMA

[Mpsimoii moctym k mamstu (Direct Memory Access) — 310 MeXaHH3M Iepeaayn JaHHBIX
0e3 MCIOJIHEHHs] KOMaHJ B sjpe mpoieccopa. Berpoennsiii konTpoiep DMA u3bansier
IPOIECCOpP OT HEOOXOAMMOCTH MepeAaur TaHHBIX MEX]ly BHYTPEHHEH MaMsThI0 M BHEITHUMU
YCTPOHCTBaMU\IAMATHIO WIIM MEXIY MOPTaMHU CBSI3W M BHEIIHEW WJIM BHYTPEHHEH MaMSATHIO.
[TonHOCTBIO HHTETPUPOBaHHBIN KOHTpoJIep DMA 1no3Bossier sapy npoueccopa Wir BHEITHEMY
yCTpoicTBY yka3aTh kaHanry DMA komanay nepenauu JaHHBIX U BEPHYTHCS K HOpMaJbHOU
pabore, Torna kak KoHTposuiep DMA BBINONHUT Nepeavy JaHHBIX B (DOHOBOM pEXHUME.

Monayns DMA moxeTr ObITh BeaymuM win BegoMbiM Ha muHe SOC. Ilpu moctyne k
peructpam DMA co CTOpOHBI TPOIIECCOPHOTO siapa, Moy b DMA BBICTyHaeT B pOJIH BEIOMOTO
ycTpoiictBa. [lpu pabote kanaima DMA 1o mepechuike JaHHBIX, MOAyldb DMA BeicTymaer B
pOJIM BEAYUIEro YCTPOWCTBAa M COPEBHYETCS B JOCTYIE K pa3IMYHBIM pecypcaM ¢ APYruMu
BeIymuMu yctpoiictBamu. Ha pucynke 15 mokaszanbl pecypchbl, K KOTOPBIM TOCBUIA€T CBOM
3anpocsl KoHTposiep DMA. DT1o nntepdeiicsl BHyTpeHHEN WM BHEIIHEH MaMATH.

TepMmuHbl, HCIOJIB3yEMBbIE B JAHHOM MOJpa3ee:

— Onok ynpasnenus nepenaudeit (TCB) — 6710k U3 4eThIpeX CJIOB, KOTOPBIM OMpeAeIIseT
Habop MmapaMeTpoB I onepanuii DMA;

— peructp TCB — 128-pa3psanslii peructp, kotopslit cogepxkut TCB;

— 3arpys3ka nenouku TCB — mponecc, nmpu xotopoM koHTposuiep DMA 3arpyxkaer
HOBbIM TCB u3 namsaTu u aBroMaTuyecku HHUIManu3upyet peructp TCB;

— peructpsl AUtODMA — nBa BuptyanbHbix DMA peructpa, KoTopble MOTYT OBIThH
JOCTYIIHBI BEAYLIEMY YCTPOMCTBY KJIACTEPHOW WIMHBI. DTH PETUCTPHI MO3BOJISIIOT JAHHBIM
noctynath B 610K, onpezenennbiii TCB peructpom kanana;

— Tpan3akius kaHaia DMA — nocnenoBaTeIbHOCTh IEMCTBHUI KaHAIa MO MEePEChLIKE
OJIHOTO OIlEpaHa;

— orepaH] KaHaja — MOpUus JaHHBIX (OJIHO, IBa WJIM YETHIPE CJIOBA) pa3Mep KOTOPOi
3aJ1a€TCsl PETUCTPOM YIPABIEHUS U KOTOPOU ONEPUPYET KaHAII B OAHOW TPaH3aKLINH;

— PEXHUM KBUTHPOBAHMS — PEKUM pabOThl KaHaja, B KOTOPOM HMHUIIMATOPOM OJIHOM
TpaH3aKIMU BHICTYNAET BHEIIHUM 3a1poc;

— BBIPOBHEHHBIN aJipec — O3HayYaeT, 4To AJi IBOMHOTrO ciioBa (64 6uta) Miaaamui OuT
anpeca Bcerna paseH 0, a s kBagpocioa (128 6ur) nBa Mutaammux paspsijia aapeca JOJIKHBI
OBITH paBHBI HYJIIO.

751 Apxurektypa DMA

Kontpomnep DMA Bkitouaer 14 kaHanoB MpeiHAa3HAUYEHHBIX [JIsl BBIMOJTHEHUS
Pa3JINYHBIX THUIIOB NEpEIayu:

— KaHaJIbl C HYJIEBOTO 10 TPETUH SBIIIOTCS YHUBEPCAIBHBIMU U ITO3BOJISIOT 33aBATh
UCTOYHUK U IPUEMHUK;

— KaHaJbl C YETBEPTOTrO II0 CEIbMOM JKECTKO 3aKpEIUICHbl 3a IepeAaT4MKaMHU
UHTEepQEiCOB CBsI3U, T.€. UCTOUHUK JAHHBIX y 3TuX KaHaioB DMA mnporpamMmupyemslii, a
INPUEMHHUK (PUKCUPOBAHHBIA M COOTBETCTBYET IepelaTyMKaM KaHAJIOB CBSI3U C HYJIEBOI'O I10
TPETHUH;
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— KaHaJIbl ¢ BOCBMOro 1Mo 11 jKecTKO 3aKperuieHbl 3a MPHEMHUKaMU HHTEp(dercoB
CBSI3M, T.€. HCTOYHUK JIAaHHBIX ATHX KaHAJOB (PUKCHUPOBAHHBINA (COOTBETCTBYET NMPHUEMHHKAM
KaHaJIOB CBSI3U C HYJIEBOTO MO TPETHIl), a IPUEMHHK JaHHBIX IPOTPAMMHUPYEMBIii;

— kaHaibl 12 u 13 ucnonb3yloT B KauecTBE UCTOYHUKA JTAHHBIX BHYTpEeHHUM Oydep, a
IPUEMHUK JTaHHBIX IPOTrPaMMHUPYEMBIM, HO C OTPAaHUYEHUEM — TOJIbKO BHYTPECHHSSI MaMSTh
npoiieccopa. Buyrpennuii 6ydep kananoB 12 u 13 MoKeT 3aMOTHATHCS TaHHBIMU BHEIITHUMU
BEIYLIMMHU YCTPONCTBAMU Yepe3 KIACTEPHYIO IIUHY WIH IIPOLECCOPHBIM SIAPOM.

Kananet DMA 1o3BosI0T niepeavyy Ciaeayomux THIIOB:

— BayTpenHsss namsaTe <> BHewHsAs namsaTh WK nepudepuiinpie yCTpOWCTBa B KapTe
BHEIIIHEN ITaMSITH,

— Buytpennss namats < BHyTpeHHSa naMsTh (OJIUH MPOIIECCOD);

— BHyTpeHHs naMaTh <~ BHyTpeHH:s namsaTh (pa3Hble IPOLECCOPHI);

BuyTpennss namste <> XocT-nporeccop;

Buyrpennss namste < [lopt cBsi3uy;

— Buemmnsas mamsTe M nepudepuiiHble yCTPONWCTBA B KapTe BHEITHEH MaMATH <&
[TopT cBs3Y;

— Buemmnss mamaTe <> BHemH#ne nepudepuitibie YCTPOMCTBA;

— Bremmnss naMaTs <> BHemHss maMsITh,

— Iloprt cBsa3u => [lopt cBs3Y;

— Benymuii Ha kitactepHol muHe => BHyTpeHHsA nmaMaTh yepe3 AutoDMA.

[Tepengaun DMA xapakTepu3yroTcsl HAPABJICHUEM MOTOKA JAHHBIX — OT UCTOYHUKA K
npueMHuKy. Eciv B poiauM HMCTOYHMKOB WM TPUEMHHUKOB BBICTYNAET NaMsATh, TO OHHU
onuceiBarotrcst peructpom TCB. YHuBepcanbHble kKaHaibl umeror asa TCB perucrpa: s
ONMCAaHMS MCTOYHMKA U MPUEMHHUKA, KaHAJIbI OPTOB CBsI3U U AutoDMA uMmeroT no ogHoMmy
peructpy TCB, T.K. B HHMX HCTOYHUK JMOO TPUEMHHUK (PUKCUPOBAaH MU He TpeOyeT
JIOTIOTHUTENHLHOTO onucanus. Ha pucynke 45 nokazana 610k-cxema koHTposuiepa DMA.

DMA nmnoanepkuBaeT TaK Ha3bIBa€MbIE IICTIOYKM  ONEpalvii, Korjga ojHa
3amporpaMMHUpPOBAaHHAss B KaHalle TMepechblika IOCie 3aBeplleHHus pPadOThl BBI3BIBAET
aBTOMATHYECKOE YTEHUE M3 BHYTPEHHEW MaMATH HOBOM KOMAaH[bI MEPECHUIKH 0e3 ydacTus
nporeccopa. JTa TEXHHKA B MIEPBYIO O4Yepe]b UcHoib3yercs st oqHoro DMA kanana, HO B
HEKOTOPBIX CITy4asiX MOXKET UCIOJIb30BAThCS U TSl pa3HbIX KaHAJIOB.

[Tporeccop Takke MMeEET YeThIpe BbIBOJA BHemiHero 3ampoca DMA (nDMAR3-0),
KOTOpbIC MO3BOJISIFOT BHEIIHUM YCTPOWMCTBaM BBOJa\BBIBOJA 3ampaiuBarth cepsuc DMA. B
OTBET Ha BHEMIHUH 3ampoc 1o Bxoxy NDMARI, cootBercTByromuii i-if kanan DMA BeinomiHsieT
nepenayy B COOTBETCTBMM C €r0 MHUIManu3auuei. g MHULIManu3aluyd KaHajla mporpamma
JOJDKHA 3amucaTh B 010K yrnpasieHus nepeaadeit (TCB) koMaHIHOE CIOBO.
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TCB TCB
PFEMHMCTRRI PETMCTREI
NnepegaTduKa MNPpUEMHKHEG
— BryTpeHHuKe
3anpochbl RouTponnep OMA <:> ¥TP
L LM HbI

Pucynok 45 — biok-cxema DMA

brox ympaenenns mnepemadeir TCB sBisieTcst perncTtpoM CYETBEPEHHOI'O CIIOBA
(128-6wmT), KOTOPBIH COACPKUT MHPOPMAIUIO, HEOOXOoAUMYIO Jutst padoTel DMA kanana. Bun
peructpa TCB nipencrapiieH Ha puyHke 46. B 01HOM KaHalie MOYKET MPUCYTCTBOBATH MPUEMHUK
U nepenaTyuk, JM00 TOJbKO NPUEMHHK WM TONbKO nepenatuuk. Hazpanus TCB nepenatunka
Y IpPUEMHUKA MMEIOT BHyTpUKaHaibHbIN cMmbici: TCB nmepenatuuka nepegaer nanusie TCB
npuemHuky. Cam xe TCB mnepenatuuk OepeT AaHHbIE Yy MCTOYHHMKa MHpopmauuu, a TCB
MIPUEMHHUKA NIEPEAACT NPUHSTHIE TAHHBIE B YHKT HA3HAYCHUS.

B cnyuae TCB nepenatumka, 4eTblpe ClIOBa COJEpKaT JaHHBIE aJpeca UCTOYHUKA
undopmanuu (DI), konuuectBo cnoB 115 nepenayu (DX/DY), npupamenue anpeca (DX/DY),
KOHTpOJIbHBIE pa3psabl (DP).

B cnyuae TCB npuemHuKka 3T 4YeThIpe cJioBa cojepkar aapec HasHadeHus (DI),
KOJIMYECTBO CIJIOB, KOoTopoe HyxHO mnonyuuth (DX/DY), mpupamenue anpeca (DX/DY),
KOHTpOJIbHBIE pa3psabl (DP).

# DI REGISTER 0
63 32
DX REGISTER
95 64
DY REGISTER
127 a5
DP REGISTER

Pucynoxk 46 — 6moka ynpasnenus nepeaayeiit DMA

Opna mnepemava (mepecbulka WM TpaH3akuus) npu pabore DMA  o3nauaer
KOMMPOBAHME MOPLUHU JaHHBIX(OMEpaH/ia) U3 UICTOYHUKA JaHHbBIX B IPUEMHUK JaHHbIX. Pazmep
MIOPIIMH JAHHBIX ONMCHIBACTCS B peructpe ynpasienus DP u moxkeT ObITh paBeH 0JJHOMY, ABYM
Wik yeTelpeM 32-paspsiaHbIM cioBaM. B perucrpe DX 3ajmaercss KOJIMYECTBO CIIOB IS
nepeaauu. IIoHATHO, YTO KOIMYECTBO TPAH3AKIMI Oy/leT paBHO KOJIMUYECTBY CJIOB, JCJIEHHOMY
Ha pa3Mep nopuuu AaHHbIX. [Tocime kaxmoll TpaH3akUMM KaHajd OCYLIECTBISET M3MEHEHUE
aZjpeca Ha BEJMYMHY TpHUpaiieHus, 3agaBaemyro B peructpe DX(DY). Kanan DMA moxer
NOJUIEP’KUBATH IBYXMEPHBIE IIEPECHIIKU TaHHBIX, KOTJA apec U3MEHAETCS 110 TOPU30HTAIBHON
cocrapisiroied X M Mo BepTUKalbHOM coctaBistomeil Y. Ilostomy B TCB npucyrcrByer
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ornucaren DX u DY. OObIuHBIN pexXUM Nepeaadyn — OHOMEPHBIN U JUIsl HETO MCIHOJIb3YeTCs

TosibKO peructp DX. Peructp DY ucnons3yercs TOIbKO B IBYXMEPHOM PEKUME.

KOHTpOJ'IJ'Iep NOAACPKUBACT CJIIOBHYIO aApcCallUi0o IIaMATH U MHUHUMAaJIbHOU

aZipecyeMoil eAMHULICH JaHHBIX JJIS1 HETO SBISIETCS 32-pa3psiiHOE CIOBO.

CooTBeTcTBHE MCXKJY HOMCPOM KaHajla MW €TI0 XapaKTCPUCTHUKaMMU IMPHUBCACHO

B Ta0smme 90.

Tabnauma 90 — OcobeHHOCTH MPOTPAMMHUPOBAHUS KaHAIOB KOHTPOJLIEPA.

Howmep HNunnuupoBanue
HcTounuk nanHbBIX [IpuemMHUK HaHHBIX
KaHaJ1a TpaH3aKLUU
0 [Iporpammupyercs B IIporpammupyercs B [Iporpammupyercsa. Moxer
TCB nepenarunka TCB npuemHuka ucnonb3osarsk 8Bxoq NDMARO
1 [Iporpammupyercs B IIporpammupyercs B [Iporpammupyercsa. Moxer
TCB nepenatunka TCB npuemHuka ncmnonb3osarsk Bxoq NDMAR1
9 [Iporpammupyercs B IIporpammupyercs B IIporpammupyercs. Moxer
TCB nepenatunka TCB npuemHuka KcIoiib3oBarsk Bxoq NDMAR?2
3 [Iporpammupyercs B IIporpammupyercs B [Iporpammupyercsa. Moxer
TCB nepenarunka TCB npuemHuka ucnonb3osarsk Bxoq NDMAR3
4 [Iporpammupyercs B [lepenaTuuk nopra Bceraa Tonbko o 3amnpocy
TCB nepenatunka cBs3M kaHai 0. nepenaTyrka kaHaua csizu 0
5 [Iporpammupyercs B Ilepenatunk nopra Bcerna Tonbko 1o 3amnpocy
TCB nepenatunka CBSI3M KaHa 1. IepeaaTyrKa KaHasua CBsizH |
5 IIporpammupyercs B IlepenaTunk nopra Bcerna Tonbko 1o 3anpocy
TCB nepenarunka CBSI3M KaHaJI 2. neperaTuvKa KaHajla CBSA3H 2
7 IIporpammupyercs B IlepenaTunk nopra Bcerna Tonpko 1o 3anpocy
TCB nepenatunka CBSI3M KaHau 3. nepegaTyvKa KaHaja CBs3H 3
8 [Ipuemuuk nopra cBsa3u | [Iporpammupyercs B Bcerna Tonbko 1o 3anpocy
kaHan 0 TCB npuemHuka IpUEeMHMKa KaHaia cBsizu 0
9 IIpuemnuk nopra cBas3u | IIporpammupyercs B Bcerna Tonpko 1o 3anpocy
kaHan 1 TCB npuemnuka IIPUEMHMKA KaHasla CBsA3M 1
10 IIpuemnuk nopta cBs3u | IIporpammupyercs B Bceraa Tosbko 1o 3amnpocy
KaHai 2 TCB npuemnuka IIPUEMHHKA KaHaJla CBS3H 2
11 [Ipuemuuk nopra cBsa3u | [Iporpammupyercs B Bcerna Tonpko o 3anpocy
KaHai 3 TCB npuemHuka IIPUEMHIUKA KaHaja CBs3H 3
3anuch JaHHBIX ITporpamMmmupyercs B Bcerna nmpu Hanu4My JaHHBIX BO
12 BHELIHUM BEIYILUM TCB npuemHuka BHYTpeHHEM Oydepe
YCTPOMCTBOM B PETUCTP
KaHaya
3anuce JaHHBIX IIporpammupyercs B Bcerna npu HaM4ny JaHHBIX BO
13 BHEIIIHUM BEIYITUM TCB npuemauka BHYTpeHHEM Oydepe
YCTPOMCTBOM B PETUCTP
KaHaJIa
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7.5.2 Hacrtpoiika nepexau DMA

onepauuu DMA MOryT HnporpamMmupoBaTbCs SIAPOM IIPOLECCOpPA, BHEHUIHUM XOCT-
MIPOLIECCOPOM WJIM BEIYIIMM IPOLIECCOPOM KJIacTepHOW mMHBL. Onepanusi nporpaMMupyercs
3anucbio B peructpbl TCB. Pernctp TCB — peructp c4eTBEpEHHBIX CIIOB, ONUCHIBAIOIIMIA
nepenauy 6;10ka DMA. Kanan DMA HacTpanBaeTcs 3allCbhiO CUETBEPEHHOTO CJIOBA B KaXKIbIN
u3 peructpoB TCB. Kaxplil peructp q0iKeH ObITh 3arpyeH HadalbHbIM aIpecoM JUIsl OJI0Ka,
HpUpaleHueM aJpeca, KOJMUYEeCTBOM CJIOB U YIpaBisomel nHpopmanuei.

Ecin TCB 3anmporpaMmMupoBaH Ha T€HEpPALUIO MPEPBIBaHMs, TO 3alIPOC MPEPBIBAHUA
dhopmupyetcs, Korja OJIOK TaHHBIX MOJHOCTHIO TIEPEIaH.

Peructpst TCB MoryT ObITh TOCTYIHBI TOJIBKO KaK CUETBEPEHHBIE CII0BA

75.2.1  Peczucmput 610Kka ynpasnenus nepedaueii (1CB)

Kaxnpiii TCB peructp umeer mmny 128 Out u paszgenieH Ha 4eTbipe 32-OUTHBIX
peructpa (pucynok 47, rabnuna 113):

— peructp unaekca (DI);

— peructp X koiuyectBa u npupainienus (DX);

— peructp Y konmdectBa u npupanieaus (DY);

pEeTUCTp yIpaBiieHus U ykazareis nernodku (DP).

Ehl Lo}

[ REGISTER
a2 a2

[ REGISTER
RE 64

[V REGISTER
127 e

P REGISTER

Pucynok 47 — Peructpsl 6510Ka yrpaBieHus nepenadeit

OTH 4YeThlpe perucrpa obpaszyroT cuerBepeHHoe ciioBo TCB, koropoe MOXeT OBITh
3arpy’>K€HO KaK BBIPOBHEHHOE CUETBEPEHHOE CJIOBO M3 BHYTPEHHEW MaMATU ITOCPEACTBO
LETIOYKU UJIU C TIOMOILBIO SpA.

JUis MHUIMUPOBAHUS HOBOIO OOMEHA, MOCJE 3aBEpIICHHUS TEKYIIEro, MporpaMma
JOJKHA 3alMcaTh HOBbIE TapameTpsl B peructpsl TCB.

Ta6nuna 91 — Kananst DMA u cBsizannbie peructpsl TCB

Kanan DMA Peructpel TCB Onucanue

0 DCSO0 TCB peructp ucrounuka kasana 0
DCDO TCB peructp Ha3HaueHus kaHana 0

1 DCS1 TCB peructp ucrounuka kanana 1
DCD1 TCB peructp Ha3HaueHus kaHana 1

5 DCS2 TCB peructp ucTouHMKa KaHaa 2
DCD2 TCB peructp Ha3HauUEHHUS KaHaIA 2

3 DCS3 TCB peructp ucToOYHHKa KaHaia 3
DCD3 TCB peructp Ha3HaueHus KaHaia 3

4 DC4 TCB peructp ucrounuka kasana 4

JUId IepeAaTyrka nopra cBsasu 0
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Kanan DMA Peructpsr TCB Onucanue
5 DC5 TCB peructp ucTroyHuka kaHana 5
JUIsl TIepelaTuiKa mopTa cBssu 1
6 DC6 TCB peructp ucrounuka kaHaina 6
JUIsl TIepelaTurKa IopTa CBsI3U 2
7 DC7 TCB peructp ucrouHuka katana 7
JUTSI TIepeiaTyiKa opTa cBsi3u 3
3 DCS TCB peructp Ha3HaYeHUs KaHAJIa §
JUIsl IpUeMHUKa ropTta cBsizu 0
9 DCOY TCB peructp Ha3HaueHuUs kaHana 9
JUTsl IpPUEMHUKA TIopTa cBsi3u |
10 DC10 TCB peructp HazHaueHus kaHaua 10
JUTsI IPUEMHUKA TIOpTa CBSI3U 2
11 DC11 TCB peructp Ha3HaueHus kaHana 11
JUTsl IPUEMHUKA TIOpTa CBsI3U 3
12 DC12 TCB peructp Ha3HaueHus kaHaia 0 aBToDMA
13 DC13 TCB peructp Ha3HaueHus kaHaia 1 aBToDMA
Pezucmp DI

Janubiii 32-pa3psaHblii perMCTp COACPKUT HadallbHbIM ajpec OJoKa MaHHBIX U
WCIIONb3YyeTC I MPSMOro AocTyna K mamsaTd. OH MOXKET yKa3blBaThb Ha aJpec BHEIIHEH
MaMsTH WIA BHYTPEHHEU MaMsATH.

Pezucmp DX

OTOT 32-pa3psAaHbIil perucTp UMEET ABa MOJIS:

— DXM — mnaamme 6utsbl (¢ 0-ro mo 15-if wnm ¢ 0-ro mo 21-if) XpaHAT 3HAYCHHE
Moaudukaropa aapeca (DX MODIFY), koTopoe uCToNb3yeTcs JUisl U3MEHEHUs ajipeca Mmociie
KaXJI0M TpaH3aKI[1U;

— DXC — crapume 6utsl (¢ 16-ro mo 31-it unu ¢ 22-ro mo 31-if) XpaHIT 3HaYCHHUE
konyectBa ¢iioB (DX COUNT) B 6;10Kke JaHHBIX, KOTOPBIH HEOOXOIUMO TIEpeaaTh.

Hanpumep, eciiu HeoOXoauMo niepeaats 16 CI0B JaHHBIX, HEIPEPHIBHO pa3MEIICHHBIX
B MIaMSITH, MOPLUHUSMHU 10 YETHIPE CJI0BA B KaX 10 nepeaaye, To napamerp DXC 6ynet pasen 16,
a 3HayueHne DXM Oyzaer paBHO yeTbipeM. [[nuHa onepanja (mopuuu AaHHBIX) B peructpe DP
YCTaHABJIMBACTCS PABHOM CYETBEPEHHOMY CIIOBY.

CymecTBYIOT OrpaHUYEHUs, KOTOpbIE CJEAyeT NpPUHUMATh BO BHHUMAaHHUE IIpU
nporpammupoBanun TCB:

— ykaszarenp DI nomken coxep:kars aznpec, BHIDOBHEHHBIM Ha TpaHULEC ONEPAHAA,
omnpenesieMoro B peructpe DP;

— 3rauenne DXM 1omkHO OBITH KpaTHO pa3Mepy OmepaH/a;

— 3HayeHue DXC nomxHO OBITh KPaTHBIM JUTMHE OTIEPaH/Ia.

Be16op miamHBI mONe Moau@HUKaTOpa M KOJUYECTBA ONMPEAETSETCS THIIOM OOMEHa,
3agaBaeMbIM 1niojiem TY B peructpe DP.
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Pezucmp DY

O1OoT 32-pa3psAIHBIA PETHCTP HCIOJb3yeTcsl BMecTe ¢ peructpom DX, koraa
nByMepHbIil pexxuM DMA paspemen. Kak u DX, peructp DY conepsxur nBa moms:

— DYM — mpagmme 6utsl (¢ 0-ro mo 15-i wnm ¢ 0-ro mo 21-if) XpaHAT 3HAYCHHE
Moaudukatopa aapeca (DY MODIFY), koTopoe ucnosib3yeTcs JUisi U3MEHEHUs ajipeca moclie
3aBeplIeHus nepenayn Onoka no koopauHare X. Moaudukauusa Y — 3TO pa3HHULA MEXITY
aZpecoM IOCIETHErO 3JIEMEHTA IaHHBIX B CTPOKE U aIpECOM MEPBOTO 3JIEMEHTA B CIAEAYIOIIEH
CTpPOKE;

— DYC - crapmmue 6utsl (¢ 16-ro mo 31-i wim ¢ 22-ro mo 31-i) XpaHIT 3HAUYCHHE
konudecTBa nmonbITok (DY COUNT) nepenau no koopauHate X.

Eciu nBymepnsiii (2D) pexxum DMA 3ampemen, to peructp DY 3arpyxaercs
3HaueHueM 0 uiu JII0ObIM APYTUM JOTTYCTUMBIM 3HAUCHHEM.

Hampumep, Mbl uMeeM B naMATH MacCcHB JaHHBIX B Buae marpunsl 100x200, T.e. B
ctpoke 200 cinoB maHHBIX M TakuX cTpok 100. [TycTh HaM HEOOXOAUMO BBHINIOJHUTH MEepeaavdy
0JI0Ka TAaHHBIX cojleprKaliero 15 mepBhIX AJIEeMEHTOB Kax10i u3 10-Tu nepBeiX cTpok. B aToM
cinydae pexxum 2D 6ynet umets cnegyromue napamerpsl: DXC pasHo 15, DXM pasen 1, DYC
paBHo 10, a DYM Oynet paBen 186 (200-15+1). Takoe 3nauenue moaudukaropa DY mo3Bosser
rnmocie mepenadd 15-ro smeMeHTa TEKyHleH CTPOKH NHEPEUTH cpa3y K IIEPBOMY JJIEMEHTY
CJIEAYIOILIEH CTPOKHU.

Boei6op mmmHbI moNiel MoAuGUKAaTOpa W KOJUYECTBA OMPENENSIeTCs] TUIIOM OOMEHa,
3amaBaeMbIM nosieM TY B peructpe DP.

Pezucmp DP
JlaHHBII perucTp 3a7aeT pexxuM padoThI epeaaTynka\npueMuuka kanana. [TogpoOHoe
omHCaHue pa3psaI0B perucTpa mpuBeIeHo B Taduie 92.

Tab6numa 92 — Onucanue pa3psaos peructpa DP

Howmep 6uta | Nwms Haznauenue

18:0 CHPT | Ykazatenp memo4ku. ITH pa3psasl BKIOYAOT B ceOs paspsaasl 20-2 agpeca
BHYTpPEHHEH NmaMsTH, TJie HaXOAUTCS 3HaueHue cienyromero peructpa TCB.
Paspsaner 1-0 ampeca He yKasbIBAIOTCSA TMOCKONBKY aApec JOHKEH OBITh
BBIPOBHEHHBIM Ha TpaHUIle KBAJAPOCIOBA, T.€. OUTHI paBHBI HYIIIO.
Hanpumep, ecnu comepxkumoe cnenyromero TCB coxpaHsercs B mamsitu
0x87128-0x8712B, TOT A 1oJie CHPT Oyner COJIepXKaTh
b0010_0001_1100_0100_1010 (0x21C4A)
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Howmep Outa

Nwms

Haznauenue

21:19

CHTG

Kanan-npuemMHuk cnenyromeid Nenoykyd. ITO MO0Je UMEET 3HaYEHHUE TOJIbKO
Uil KaHaioB 4-11 moprta CBsA3M M yKaspiBaeT, B Kakoi kanam DMA Oyxaer
3arpyxeHo HoBoe 3HaueHue TCB:

000 — kanan 8 (mopt cBsizu 0, IPUEMHHK);

001 — kanan 9 (mopt cBsA3U |, NPUEMHHK);

010 — kanan 10 (mopT cBsI3M 2, IPUEMHUK);

011 — kanan 11 (mopt cBsi3u 3, IPUEMHUK);

100 — xanan 4 (mopt cBsi3u 0, mepenaTInK);

101 — xanan 5 (mopr cBs3u 1, mepenaTyuk);

110 — xanHan 6 (MOPT CBSI3M 2, IEpeIaTIUK);

111 — xanan 7 (mopt cBs3U 3, MepeIaTINK)

22

CHEN

Pa3pemenune 3arpy3ku Clie1yrOIei HEMOYKH:

1 — paspereno;

0 — 3ampernieHo.

[Ipn paspemieHun 3arpy3ku, IOCJI€ OKOHYAaHMs Tepeladyd Bcero Oloka
JAaHHBIX, KaHaJl BBIMOJIHUT yTeHHe HOBOM TCB u3 BHyTpeHHEH namsaTH U
3arpy3ur €€ B KaHaJl Ha3HAYCHUS

23

DRQ

Pazpernienne aHanm3a BHEIIHETO 3a1poca:

1 — paspemieHo;

0 — 3ampermieHo.

Ecmu paspemieHo, TO KaHaJ BBIMOJNHSET OJHY TPAH3aKIUIO TOJBKO IIO
BHeEIIHeMY 3ampocy. Eciu 3anpenieHo, To KaHall BBIIOJIHSET Iepeaady BCero
6s10ka 6e3 OXKHIaHUs 3arpoca.

bur umeer 3HaueHwe ans kaHamoB (-3 W TMO3BOJSIET MM aHAIM3UPOBATH
BHemHue 3anpockl NDMARX. Jlns kananoB 4-11 oH He UMeeT 3HaU€HUs T.K.
OHH Bcera paboTaroT TOIBKO MO 3alPOCy OT MOPTOB CBSI3U

24

INT

I'eneparus 3ampoca npepbIBaHUs MOCIIE OKOHYaHUS paboThI KaHama:
1 — paspereno;
0 — 3anpemieHo

26:25

LEN

JlnuHa nepeaBaeMbIX JTaHHBIX (OTepaH/a) B OJJHOM IHKJIe OOMEHa:

00 — pe3eps;

01 — cnoBo 32 6ura;

10 — gmmHHOE cI10BO 64 OUTA;

11 — xBagpocnoBo 128 6ut.

JlnuHa omepaHJa HaKJIaIbIBacT OTPAHUYCHUS HA aapec HMCTOYHHKA WM
MIPUEMHHUKA — OHU BCET/1a JOJKHBI OBITh BBIPABHEHBI. TakKe HaKIIaIbIBAIOTCS
OrpaHUYEHHE Ha MOIU(PHUKATOPHI U KOJMIECTBO MEPeIaBaeMbIX CIIOB B X

27

2D

BxitoueHne pexunma 2-MepHOM MepechUTKH:
1 — nIByMepHasi epechlIKa,;
0 — omqHOMEpHas MepechlIKa

28

PR

[TpuoputeT HUKIOB OOMEHA:

1 — BLICOKHH,

0 — OOBIYHBIH.

VYpoBeHb MPUOPHUTETA HCIIONIB3YETCS BO BpeMs apOUTpa)xka KaHAJIOB MEXIy
coboii. Takxke ypoBeHb NMPUOPHUTETA OKA3bIBaeT BIMSHUE Ha BBHIBOX NDPA
BHEUIHEN IUHbI
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Howmep Outa | Mwms Ha3nauenue

31:29 TY | Tun oomena (BbIOOp MCTOYHUKA THOO MPUEMHHKA):

000 — xaHa1 BBIKJIIFOYEH,

001 — nmuHK MOPT (TONBKO B CIIydae Mepeadu JIMHK-THHK);
010 — BayTpenHsis mamsthb (16\16);

011 — Bayrpennss mamsthb (22\10);

100 — BHemHss mamath (16\16);

101 — BuemHee yctpoiictBo Flyby;

110 — 3arpyzounoe EPROM. BriBox NBMS;

111 — BuemHss namsth (22\10)

Ozpanuuenus npu npozpammuposanuu pezucmpa DP
HenpaBunbnoe 3ananue koHdurypanuu TCB MokeT BbI3BaTh T€HEpALUIO OLIUOKU

KaHanoM. Ha ucnonvszosanue pecucmpa ynpaenenuss TCB HakIaIbIBalOTCS CIEAYIOIINE
02paHUyeHust:

— ycranoBka jmHbl onepanga (LEN). B kanamax 0-3 mome LEN gomxHO OBITH
oanHaKoBBLIM B o0onx TCB;

— ecnu nonie TY wucrounuka winu noaydarenss TCB umeer tun 6 (3arpy3ouHas
EPROM), none LEN nomxno 06T 0x1 (cTaHIapTHOE CJIOBO);

— B kaHanax 4-11 none LEN Bcerja 107kHO ObITh CUeTBEpEHHBIM clI0BOM (0x3);

— 115 kaHaioB AutoDMA, nosie LEN 10/15kHO OBITh OJIMHAKOBBIM C TPAH3aKIUSIMU B
peructp AutoDMA, T.e. ecnu B mosie LEN yka3aHa 1iuHa IBOMHOTO CJI0Ba, TO 3alUCh B PETUCTP
AutoDMA noiKHa BBEITOJIHATHECS TOJIBLKO IBOMHBIMU CIIOBAMU.

NmeroTest oepanuuenus na 3adanue noneti koruvecmea (DX u DY):

— nns kaHanmoB 0-3 oOIee KOJMYECTBO CJIOB TNepeAaTyhKa JIOJKHO PaBHATHCS
KOJIMYECTBY CJIOB IPUEMHUKA;

— U1 OOBIYHOTO pekrMa 0OOMEHa KOJIMYeCcTBO ¢JioB paBHO DXC;

— ISl AByXMEpPHOTo pexumMa koiudecTBo cyioB paBHO DXC X DYC. Ilpu atom 6ut 2D
MOXeT OBITh ycTaHOBJICH B 07jHOM 13 TCB u cOpomen B apyrom (uist kananos 0-3);

— HET OrpaHMYeHMI aiia peructpa konudectBa B DMA kanamax cBssu. Bo Bcex
ciydasix, eciu kaHaia He mpoctauBaer, DXC He Moxer ObiTh HyineBbIM. Ecimu 2D pexum
ycranoBiieH, DY C ue moxet 6b1Th 0 uiu 1.

W3 mons TY peructpa ymnpaBieHUs BUTHO, YTO MOKHO 33/1aTh 7 TUIIOB oOMeHa. O1HaKo,
B 3aBUCUMOCTH OT HOMEpa KaHajia CyIeCTBYeT OrpaHu4YeHUs B BbIOOpe Tuna. Tak B Tabmuie 93
MOKa3aHbl pa3pelieHHbIe (0OTMEUEHBI +) KOMOMHAIIMY TUMOB B KaHanax 0-3.

Tabauna 93 — JlomycTumMble KOMOMHAIIMY TIEpeIay KaHAJIOB C HYJIEBOTO 110 TPETHI

Tun Tun npuemHuka
nepeaTyuka 1 2 3 4 5 6 7
1
2 + + +
3 + + +
4 + + + + + +
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Tun Tun npuemHuka
nepeaaTInKa 1 2 3 4 5 6 7
5 +
6 + +
7 + + + + + +

Bce napyrue koMmOuHanuu mpu UX ycTaHOBKE B KaHajax (-3 BBI30OBYT TIe€HEpPALHIO
OLIMOKM KaHaja.

s kaHanoB 4-7 Takke CyIIECTBYET OTpaHUUYEHUE B BRIOOpE THIa OOMEHA: B KaUYeCTBE
MCTOYHUKA JJAHHBIX MOTYT OBITh BEIOpPAHBI WTH BHYTpeHHsS (THIl 2, 3), win BHemHsist (Turt 4, 7)
aMsTh.

OrpannyeHus B BbIOOpe TUNA JIsl KaHaioB §8-11: B kauecTBe MpUEMHHUKA JAHHBIX MOTYT
OBITh BEIOpAHBI TOJBKO BHYTpEHHsA (2, 3), BHEMIHAA (4, 7) MaMsATh JIMOO MOPT CBsI3u (TuI 1).

Jlnis kaHanoB 12 1 13 eJMHCTBEHHBIM TUIIOM MOXET OBITh TOJIBKO BHYTPEHHSS MaMSTh
(tum 2, 3).

Ocpanuyenus zanpocos DMA

B kanamax 0-3 6utr DRQ momken ObITh OJMHAKOBEIM B 000uX peructpax TCB.

Oeparnuyerus 8blpaBHUBAHUS

Eciun mone LEN paBHO AByM (ABOITHOE CJIOBO) CIEAYIOIIUE OIS JOJKHBI OBITH
yeTHbIMU (6UT 0 OUHIIEH):

- DI

— DXM;

— DYM (npu He0OX0IMMOCTH);

— DXC.

Ecnu mone LEN paBHo 3 (cueTBEpeHHOE CJIOBO) 3HAUCHHS STUX XKE MOJIEH JOIKHBI OBIThH
KpaTHbI YeTbipeM (OuThl 1-0 ounmieHsl).

g tuna 6 (3arpy3zounas EPROM) nannbie peructpsl JOKHBI ObITh BCe KpaTHBI 4
(6utsl 1-0 ounieHsI).

Ozcpanuyenus ouanasona aopecos

Crnenyromasi CBsA3b JOJKHA CYIIECTBOBAaTH B Jt0O0KH MomeHT paboTel TCB mexmy
nosiem TY B peructpe DP u anpecom:

— TY =1 (kanaiu cBsizn) = agpec — OJAMH U3 PETUCTPOB Mepejayu IOpTa CBSI3H;

— TY =2 nunu 3 (BHYTpeHHss NaMsTh) = aJIpeCc — B IMaNa30HE BHYTPEHHEN NaMATH U
HE B PETUCTpaXx;

— TY =4 wiu 7(BHELIHAS MaMATh) = aJipec — B JMara3oHe BHEUTHEH maMatu (OUTHI
31-22 oTnUYHBI OT HYJIA). DTO MOKET OBITH MPOCTPAHCTBO XOCT-IIPOLIECCOPA, BHEITHEN MaMATH
WIN MYJIbTHUIIPOLECCOPHOE MPOCTPAHCTBO.

AO «IIKK Munanopy TCKA.431281.016CI1 203



Cneyugpuxayua K1967BH02BG

7.5.2.2  Pecucmp cmamyca DMA (DSTAT/DSTATC)

Peructp craryca DSTAT mpenHa3HaueH TONBKO JJIsSi YTEHUS U OTpakaeT TEKyllee
COCTOSIHME KaHaJIOB KOHTpoJuiepa. Peructp umeer pazpsgHocts 64 Ourta u ABa ajpeca J0CTyIa.
Bropomy aapecy coorBerctByeT uMsi DSTATCL peructpa. Ilpu urenuun peructpa DSTATCL
BCE KOJbI OMIMOOK B PETUCTpE CTaTyca OYHUIIAIOTCS, M COCTOSHUE KaHaja HU3MEHSeTCs Ha
cocrosinue BoIKiItoueHo. Peructpel cratyca DMA (DSTAT, DSTATCL) MoryT ObITh AOCTYIIHBI
TOJIBKO KaK JIBOWHOE WMJIM CUETBEPEHHOE CJIOBO. B peructpe COCTOSAHUS KaKIOMY KaHATy
KOHTpoJuiepa OTBeAeHO Tpu Outa. C MOMONIBIO 3TUX OUT KOAUPYETCS COCTOSHUE KaHaja.
Bo3MOXxHBI cieayroye 3HaueHue COCTOSTHUS KaHaja!

— 000 — BBIKITIOUEH;

— 001 — aktuBeH (paboTaer);

— 010 — 3aBepmun pabory;

— 011 — peseps;

— 100 — ommbka. Muuinann3anyst akTHBHOI'O KaHala;

— 101 — omm6Oka. 3anpernicHHas KOHPUTYpAIHs KaHaa;

— 110 — peseps;

— 111 — ommuOka. HexoppekTHBIi aipec.

Haznauenue pa3ps/10B perucTpa COCTOSIHUS MPUBEeHO B Tadnuie 94.

Tab6nuna 94 — BuTkl peructpa COCTOSIHHIMA

Howmep 6uta Nwms Onucanue
2:0 CHO Cocrosiaue kanana 0
5:3 CHI1 CocrosiHue kanana 1
8:6 CH2 CocrostHue kaHamna 2
11:9 CH3 CocrosHue kaHana 3

14:12 CH4 CocrosiHue KaHana 4
17:15 CHS5 CocrosiHME KaHama 5
20:18 CH6 CocrostHre kaHama 6
23:21 CH7 Cocrostaue kaHana 7
31:24 - -

34:32 CHS8 CocrosiHHE KaHana 8
37:35 CH9 CocrosiHHE KaHana 9
40:38 CH10 Cocrosinue kanana 10
43:41 CH11 Cocrosnue kanana 11
49:44 - -

52:50 CH12 CocrosiHue KaHama 12
55:53 CH13 CocrosiHue kaHana 13
63:56 - -

AxTuBHbIN cTatryc DMA yctanaBnuBaertcs, korjga kaHaa DMA BkitodeH (Korjia moje
TY perucrpa DPx yctanoBieHO);

Craryc 3aBepuienuss DMA ycranaBiauBaercsi, Korja mocieanss Tpan3akius DMA
3aBepIICHA;
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Cratyc ommbku DMA ycraHaBiuBaeTcs, €Ciaud OOHApYKEHO 3allpellleHHOE WIIN
OLIMOOYHOE COCTOSIHHE.

B cnygae, ecu o6Hapyx)uBaeTcs ommbouHoe cocTosiaue, DMA MokeT reHeprpoBaTh
amnmapaTHOE MPEPBIBAaHUE, €CITH OHO BKIIIOUEHO, M OUTHI CTAaTyca MOTYT OBITh OYHIIEHBI TOIBKO
yrenueM u3 peructpa DSTATC. Peructpei DSTAT u DSTATC nomkHbl 4UTaThCA Kak
CABOCHHOE WM CYETBEPEHHOE CJIOBO. UTEHHWE ATHX PETrUCTPOB KaK CTAaHJAPTHOE CIIOBO
HEIOMyCTUMO.

7.5.2.3  Pezucmp ynpasnenus DMA

butel peructpa ympaBieHUS BBHINONHSIOT OJHY €IUHCTBEHHYIO (YHKIUIO —
IPUOCTaHOBKA pabOThI cOOTBeTCTBYMOMEro nM kanana DMA. [TonpoOHoe onmcanme pa3psaoB
perucTpa yrpasieHus IpuBeeHo B Tabmmie 95.

Tabnuma 95 — butel perucrpa ynpasicHuUs

Howmep Outa Nma Onucanue
0 DMAOQ_P [May3a (ecmu 1) mis kanama 0 DMA
1 DMALl P [Taysa (ecau 1) nns xkanana 1| DMA
2 DMA2_P [Tay3a (ecau 1) nns xkanana 2 DMA
3 DMAS_P [Taysa (ecau 1) nns xkanana 3 DMA
4 DMA4_P [Taysa (ecau 1) s xkanana 4 DMA
) DMA5_P [Tay3a (ecau 1) s xkanana S DMA
6 DMAG_P [Tay3a (ecau 1) nns xkanana 6 DMA
7 DMA7_P [Tay3a (ecau 1) nns xkanana 7 DMA
9:8
10 DMAS8_P [Taysa (ecau 1) s xkanana 8 DMA
11 DMA9_P [Taysa (ecau 1) s xkanana 9 DMA
12 DMA10_P [Tay3a (ecnu 1) nns xkanana 10 DMA
13 DMA1l1 P [Tay3a (ecnm 1) nns xkanana 11 DMA
15:14
16 DMA12_P [Taysa (ecau 1) nns kanana 12 DMA
17 DMAI13_P [Taysa (ecau 1) nns kanana 13 DMA
31:18

Peructp ynpasinennss DMA nmeet tpu agpeca:

— DCNT — peryssipHblIii afpec A7 YTSHHs U 3aI1CH;

— DCNTST — angpec nis yctaHOBKH OHT. JIOCTymeH TONBKO MO 3amucH. 3amuch «1»
YCTaHABJIMBAECT COOTBETCTBYIOIINN OUT, a 3amuch «0» HE U3MEHSET €ro 3HAUCHUS;

— DCNTCL — angpec st ouncTku OWT. JIOCTymeH TOJIBKO MO 3amucd. 3amuch «0»
cOpachIBaeT 3HaUCHHE OMTA, a 3aMKCh «1» HEe U3MEHSIET ero 3HaUeHHE.

[Ipu ycTaHoBke OuTa may3sl B «1» cooTBeTCTBYrOIMN kKaHan DMA npuoctanaBivuBaeT
CBOIO pabOTy U BO30OHOBISIET €€ TOJIBKO IMOCIIE TOTO, Kak OUT cTaHeT paBeH «0».

Peructpsi ynpasnenuss DMA (DCNT, DCNTST, DCNTCL) MoryT ObITh JOCTYIIHBI KaK
HOpMaJbHOE, YAJIMHEHHOE U cueTBepeHHoe cioBo. HavanbHoe 3Hauenne DCNT nocne copoca
pasHo 0.
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VYnpasneHnue OUTOM Iay3bl KaHaJlaMU C YE€TBEPTOro no 13-ii T0BOJIBHO MPOCTOE T.K.
yCTaHOBKa OMTa May3bl JUIsl HUX O3HAYaeT OCTAHOBKY I'€HEpaluu TpaH3akuui kaHayioM. [Ipu
3TOM BCE€ YK€ 3aIlyIleHHbIE KaHATaMU TPAH3aKI[MH CIIOKOWHO 3aBEepLIAOTCS.

VYnpapiieHne OMTOM Nay3bl JUIsl KAHAJIOB C HYJIEBOTO MO TPEeTHil Ooiiee cioxkHOe. DTO
CBS3aHO C TE€M, YTO TPAH3aKIMHM 3TUX KAHAJIOB COCTOST U3 JBYX CaMOCTOSITEIbHBIX YaCTEH:
TpaH3aKI1K YTEHUS TaHHBIX U3 UCTOUYHUKA B Oypep DMA u 3aTtem TpaH3aKIUK 3a11MCU JaHHBIX
u3 Oydepa no aapecy npueMHuka. KaHaia MOKeT 3amyckarh 10 BOCbMHU TpaH3aKUUN YTEHMUS,
Opex/ie 4eM XOoTs Obl OJIHa TPaH3aKIMsl 3allMCU BBINOIHUTCA. BUT may3bl BAMsET TONBKO 3a
3anyck TpaH3akiui uyreHus. Ho yctaHoBka Oura mays3sl HE O3HA4aeT, YTO KaHaJ OCTAHOBUII
paboty. D10 OyIeT clienaHo, TOJBKO KOI/Ia BCE 3alyLIEHHbIE TPAH3aKIMU YTEHUS 3arpy3sT B
Oybep naHHBIE M 3aT€M BBINOJHATCA BCE COOTBETCTBYIOUIME KM TpPaH3aKIMU 3aIlHCH.
[Tonb3o0Barenp, Mociae yCTAHOBKU OUTA May3bl, MOXKET 3aX0TE€Th U3MEHUTh HACTPOMKHU KaHajia.
B pe3ynbTraTe 3T0 NpUBEAET K MOTEPE MPOUYNTAHHBIX JAHHBIX T.K. ONIEPALIUU 3aIIUCH MOT'YT OBITh
cOpomensl. UToOBI 3TOT0 HE Tpowm3onuio, kaHan DMA mociie ycTaHOBKHM OWTa may3bl IS
kaHasoB 0-3 CMOTpPHUT, €CTh JIU y HEro He3aBEpUICHHbIE TPAH3aKIUU 3alUCU U, €CIIA TaKOBbIE
UMEIOTCSl — KaHaJI TeHepUpyeT cUurHai 010kupoBkH jpoctyna k SOC mmHe co CTOPOHBI Aapa.
Takum o0pa3oM, eciiu Mmpoleccop cpaszy IMocie 3alucu OuTa mays3bl MBITAETCS MPOU3BECTH
onepanuio Ha SOC-1He, TO OH MOXET ObITh OCTAHOBJIEH Ha HEKOTOpoe Bpemsl. JlaHHoe Bpems
MO>KET OBbITh 3HAUUTEJIBHBIM, €CIIM KaHall pad0TaeT ¢ BHEIIHEN NaMAThI0. DTO 00CTOSTEIBCTBO
HYKHO YYUTBIBaTh Npu padote ¢ kaHagamu 0-3. I1o BO3MOXHOCTH HE CTOUT MCIOIb30BaTh OUT
nay3sl 17151 kaHanoB 0-3, eclii HCTOYHUKOM JIaHHBIX JUIsl KAHAJIOB SIBJSIETCS] BHELIHSS aMATh U
IIPU STOM HE0OX0/AMMa BBICOKasi CKOPOCTh PEAKIIMH Ha MPEphIBaHUE.

7.5.3 Omnepanun DMA koHTpoJIepa

75.3.1 DMA ynpasnenue nopmamu ceéazu

YeTsipe nopTa CBA3M MpoLeccopa CIIOCOOHBI UCIIOIb30BaTh BOceMb KaHaioB DMA s
00paboTKH NpueMa u repeaayu JaHHbeIX. /[Ba DMA kaHaiia mpuImcansl K KaKI0My B3 TTOPTOB
cBA3U. lImeeTcs OJHO3HA4YHOE COOTBETCTBUE MEXKAY IMPUEMHUKOM U IEPEIaTYNKOM
KOHKPETHOTO MOPTa CBSI3U U COOTBETCTBYIOLIMM UM KaHaioM DMA:

— IPUEMHHMK MOPTa CBSI3M UMEET COOTBETCTBYIOMI emy peructp TCB nomydarens B
ka"aize DMA;

— IepelaTyuK IopTa CBSA3M UMEET COOTBETCTBYIOLMI eMy peructp TCB nprueMHuka B
kanaine DMA.

Jns mepenaum U3 BHYTPEHHEW WM BHEIIHEHW MaMATH B TOPTHI CBSI3H UCIIOJIb3YIOTCS
kaHainel 4-7. Peructpel ucrounuka TCB mporpamMMupyroTcst agpecoM BHYTpEHHEH/BHEIIHEN
namsitu DI, unkpementoM aapeca DXM, konudectBoM cioB s nepeaaun DXC wu
yopasistomumu pazpsgamu DP. [lo oxonyanuu nporpammupoBanuss TCB, aBromarnuecku
HauMHAeTCA TMepeadya W MpOJOJDKAeTCs [0 3aBepuleHus Imepeaadd Onoka. Ilpu stom
TPaH3aKIUU BCETa MHULUUPYIOTCSA NEPEAATYUKOM IOpPTa CBA3M B MOMEHT, KOI'Zld OH I'OTOB
NPUHATH HOBYIO IMOPLMIO JaHHBIX. JlaHHBIA mpoliecc MOBTOPSiETCS, MOKa OJOK JaHHBIX HE
IepeaeTcs MOJMHOCTHIO.
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Jlnst mepenayuum u3 nmopra CBsi3M BO BHYTPEHHIOIO WA BHEITHIOKO MTAMSTh, UCIIOJIb3YIOTCS
kaHainel 8-11. Peructpel npuemnuka TCB nporpaMMupyroTcst aipecoM BHYTPEHHEW/BHEIIHEN
namsatd DI, unkpementom aapeca DXM, komudectBoM cioB mis nepeaaun DXC wu
yopasistomumu papsgamu DP. 1o oxkonuanuu nporpammupoBanusi TCB, aBTomatnuecku
HauyMHAeTCA mepenada. [Ipy 3ToM TpaH3akUWHM KaHajda MHULMUPYIOTCS MPUEMHUKOM MOpPTa
CBS3U B MOMEHT, KOI/la y HErO €CTh IpUHATHIE AaHHbIe. [lociie reHepanuu 3amnpoca, IpUHATHIE
MOPTOM CBSI3U JAHHBIE CUMTHIBAIOTCA COOTBETCTBYIOMIUM KaHalioM DMA u otchlnatotcst mo
aapecy mnoisydarens. JlaHHBIM mpoliecc MOBTOpsieTCs, MOKa OJOK JaHHBIX HE TMepenaercs
MOJIHOCTBIO.

KonnuecTBo cioB 1715 nepesaun Win puema omnpezaensercs kak konudectso DXC nnu
konnuectBo DXC ymHoxenHoe Ha konmuectBO DYC (ecnu pexkum 2D ycTaHOBIEH), HO B
T000M ciydae paspelleHa nepeaya Ui IpueM TOIbKO CUeTBEpEHHBIMU clioBaMu. [IpueMHuK
IIOPTA CBSI3U MOKET CUTHAIM3UPOBATh KaHATy DMA 3aKOHYMTB OTCUET KOJIMYECTBA Iepeay 10
toro, kak cuetunku DXC u DYC wucuepnanbl. Taxke DMA MOXET CUTHAIM3UPOBATH
NepeaTynKy nopTa CBsI3U, YTO ObLIa BBIIIOJIHEHA OTIPABKa MOCJIEAHETO ONEpaH/Ia.

75.3.2 DMA ynpaenenue HewtHuM ROPMOM

Ilepenaua paHHBIX dYepe3 BHEIIHMM IOPT, IOCPEACTBOM KJIACTEPHOM IIWHBI,
nepeMeIaeT JaHHbIe MEKIy BHYTPEHHEH NaMAThIO MpOIieccOopa M BHEIIHEH NaMATBIO WIH
BHELIHUMU YCTPOMCTBaMHU BBOAA-BbIBOA. JJIsl mepeaun U3 BHyTPEHHEH BO BHEIIHIOO MaMSITh,
B peructpsl ucrouHuka TCB 3anuceiBaercsa anpec BHyTpeHHeW namsatu DI, mpupamnienue
aapeca DXM, konuuectBo cnoB 1 nepenayn DXC u ynpasinsitoniue paspsiasl DP. Peructpsl
TCB npueMHHKa 3an0JHSIOTCA aapecoM BHemHel namsatyu DI, npupamenuem anpeca DXM,
KoJau4yecTBOM ciioB s nepenaun DXC u ynpasnstommmu paspsgamu DP. Ilpu nepenaue B
00paTHOM HaNpPaBJICHUH UCTOYHHUK U IPUEMHHUK MEHSIOTCS MECTaMHU.

[Tocne OKOHUYaHUsI HACTPOWKH, Mepe/lada HAUMHASTCS aBTOMATUYECKU U IIPOJOJIKACTCS
710 TIOJIHOM mepenauun Osioka. Ilepenaun BBHIMOTHSIOTCS MOPUUSAMH (110 OJHOMY ONEpaHAy Ha
TpaH3akiuo). [Ipu 3TOM KaHam MOXXET WHUIMHUPOBATh TPAaH3aKIHUKU HENPEPBIBHO, JUOO IO
OJIHOM TpaH3aKIMHU Mocje Kaxaoro ummnyinsca NDMARS-0.

Jlyis BHEIIHEro ycTpoicTBa W BHemHed mamatu (tonbko SDRAM) umeercs: pexum
paboThl KaHaja, MO3BOJSIOUINI BBIOJHUTE MEPECHUIKY MEXYy HUMHU HAMPSMYIO MO BHEIIHEH
mHe 0e3 y4acTusl BHYTPEHHUX IIMH Tporieccopa (nepenava B pexume flyby).

Breminee ycTpoiicTBO BBO/Ia-BbIBO/IA, B OTJIMYHKE OT MaMsTH, coodiiaet kanainy DMA o
TOTOBHOCTH K IIepelaye TaHHbIX. Y CTPONCTBO-UCTOYHUK FOTOBO, €CJIM Y HETO €CTh JaHHBIE NS
3anucu. [IpueMHuK TOTOB, €CIi Y HEero ecTh MecTo B Oydepe 3anucu. CymecTByeT ABa crocoda
CHUHXPOHHM3ALMHU dTUX YCTporcTB ¢ DMA kaHanamu mpoueccopa:

— cnoco0 1 — UICTOYHUK U MPUEMHUK MOTYT NoTBepxaath 3anpoc NDMARX kaxabrit
pa3 Ipy rOTOBHOCTH M€peaul HOBBIX JAHHBIX. 3alIPOCHl AKKYMYJIUPYIOTCS B KaHAJE, U IIPU UX
HQIMYMM  TpPaH3aKUUs  3alyCcKaeTcs 10  COOTBETCTBYIOLIEMY  KaHaly. Bo3MOXHO
aKKyMyJupoBaHue 70 15 3anpocos;

— €1oco0 2 — UCTOYHUK, KOTOPBIM MOXKET OBITh BEYIIUM Ha KIACTEPHOI IIUHE MOXKET
3anucbiBaTh JnaHHble B peructp AutoDMA. Ilocne Toro kak [JaHHbIE 3allMCaHbl B
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peructp AutoDMA, kanan AutoDMA nepenaer NpuHATHIE AaHHBIE B COOTBETCTBHM C €ro
HaCTPOMKaMH.

Jns  mepenayu  JAaHHBIX  MEXAY BHYTPEHHEH M BHEIIHEH TaMSATBIO MOTYT
WCIIOJIb30BaThCS JTaHHble HUpUHON 32, 64 u 128 6ut. B ocHOBHOM i paOOThI C BHEIIHEH
MaMSATBIO UCTIONB3YIOTCS KaHabl 0-3. OHAKO TOPTHI CBSI3U TOXKE MOTYT IEpeIaBaTh JaHHBIC
pa3MeIIeHHbIC BO BHEIITHEH aMATH JTU0O0 MPUHUMATh JaHHBIC BO BHEITHIOO MaMSATh.

[Tporieccop nMeeT HECKOIBKO BHEITHUX BBIBOJIOB, KOTOPBIC UCIIOJIB3YIOTCS TOIBKO IS
onepanuiit DMA. Onucanue 3TiX BBIBOJIOB MIPHUBEICHO B TaduIle 96.

Tab6numa 96 — Onucanue BeiBogoB DMA BHemHero mopra

Cursan Omnucanue

NDMAR3-0 BreiBonbl 3ampoca cepBuca DMA. PaspemaroT BHEIIHUM yCTpOHCTBaM
BBOJ1a/BbIBOJIa 3ampamuBarh cepBuckl DMA u3 nponeccopa. Ilpu Hanuuun
aKTHUBHOTrO 3ampoca Ha HekoTopoM NDMARX, cOOTBETCTBYIOUINI eMy KaHal
DMA BbINOIHUT Nepeiady olepaH/ia B COOTBETCTBUM C HACTPOMKaMU KaHala.
Kanan DMA urHopupyeT BHELIHUH 3ampoc €Clii OH HE MHHUIMAIU3UpPOBaH
100 eciu OMT pa3pelIeHus] BHEIIHETO 3ampoca cOpomieH. BeiBojab! 3ampoca
NDMARS3-0 gyBcTBUTEIBHBI K (PPOHTY.

nIOWR 3anuce ycrpoiicTBa BBOJa/BhIBosa. Mcmomb3yercs B pexxume FLY BY.
JlaHHBI ~CHTHAJX TIO3BOJSIET 3alUcaTh CUUTHIBAEMBbIC W3  BHEIIHEH
JUHAMUYECKON MaMsITH JaHHbIE BO BHEIIHEE YCTPOUCTBO 0€3 HCIOIb30BAHUS
pECypCoB MpoIieccopa.

nlORD Urenue yctpoiictBa BBOJa/BbiBoja. Mcmonb3yercs B pexxume FLY BY.
JIaHHBIN CHUTHAN NO3BOJISET NMIPOYNUTATH JAHHBIE U3 BHEIIHETO YCTPOMCTBA U
Cpa3y ke 3amucaTb MX BO BHEIIHIO JIMHAMHYECKYIO MaMATh 0Oe3
UCIIOJIB30BaHUs PECYpPCOB IIpoLieccopa.

PaspemieHre BBIXOJHOTO CHUTHajla YCTpoMcTBa BBOAA/BbIBOJA. Paspermraer
NIOEN BBIXOJIHBIM Oy(epaM BHEIIHEro YyCTpOIHCTBa BBOJA/BBIBOJIa COBEPIIATh
tpan3akuuu FLY BY mexny yctpolicTBOM U BHEUIHEW MaMsITbio. AKTUBHBIN

BO Bpems Tpan3akuui FLY BY

[Tpu noctyne k BHeHIHeH namsaTi kKoHTpossiep DMA ucnomns3yer Te e untepdericusie
CUTHAJIbI, YTO U SIPO Ipoleccopa.

7.5.3.3  Pezucmp ynpaenenus AutoDMA

Kananet AutoDMA (xanansl 12 u 13) ucnonb3yrT pexum padoThl, B KOTOPOM
koHTposuiep DMA BbICTyIIaeT B poiu BEJOMOI'O YCTPOICTBA M BUJEH AJIS BEAYIUX YCTPOUCTB
Kak JaBa BUpPTyalbHbIX peructpa: AutoDMAO (kanan 12) u AutoDMAI1 (xanan 13). Korga
BHEIIHUI BEIyIIMHA (XOCT WJIM JAPYroil Ipoleccop) 3aluChiBA€T B OJUH U3 PETUCTPOB
AutoDMA, 3TOT peructp reHepupyer 3anpoc K NpUIIMCaHHOMY eMy kaHainy u DMA kanan
NIEpEIaeT JNaHHbIE BO BHYTPEHHIOIO NaMATh B COOTBETCTBUM C 3allpOIPaMMHUPOBAHHBIM B HEM
TCB. Jlns nepepaun JaHHBIX MEXKIY PETUCTPAMU JAHHBIX M BHYTPEHHEW MAMSTBIO MOTYT
MCII0JIb30BAThCS] BHYTPEHHUE JIaHHbIE IUPUHON 32, 64 u 128 Our.
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Kanan AutoDMA BxitoueH, ecnu nosie TY B peructpe DP ne paBHo nymo. Kanan
MO>KET MOJJIEPKUBATH LIETIOYKHU OTlepanuil.

Ecin npoucxonut 3anuck B peructp AutoDMA, korzna KaHail BBIKIIOYEH U HE 3aHST
3arpy3koil HoBoro TCB nenouku, 3anucaHHble JaHHBIE TEPSIOTCSA, POUCXOIUT MPEPHIBAHUE
anmnapaTtHol omMOKU 1 omnoOka otpaxkaercs B peructpe SYSTAT.

Ecmn 3anucek B peructp AutoDMA npoucxoauT, KOrja KaHad BBIKIIIOUEH, HO 3aHST
3arpy3koii TCB HOBOH LENOYKH, TO JaHHbIE MOMeHlaroTcs B Oydep M mepeaaroTcss IO
Ha3zHayeHu1o, korna 3arpy3ka TCB nns xanana 3aBepiiaerca. B aTom cilydae HET reHepanuu
OLIMOKH.

7.5.4 DMA nepenaua

Crnemyromye moapasaelibl OMUCHIBAIOT padoTy KoHTposiepa DMA.

7541  Aopecayus namamu

Koutpomnep DMA nonnepXuBaeT CIOBHYIO apecaldio MaMsTH. JTO 03HAYaeT, UTO
MHUHUMAJIBHOM apeCcyeMOr eIMHULIEN ABIISIETCS 32-pa3psHOE CIOBO U aapec B 32-pa3psigHOM
WHJIEKCHOM PETUCTPE €CTh aJpec CIIOBA.

brmarogapss 32-paspsigHoMy peructpy azapeca, DMA moxeT mnojiydaTb AOCTYN K
MOJIHOMY aJIpECHOMY IPOCTPAHCTBY mpoueccopa. Kaxaplii kaHall BKIOYAET PErUCTP UHJIEKCa
DI u mone momuduxarmuu DXM B cBoéMm peructpe TCB, koTopble HCHONB3YIOTCS IS
aapecanuu O0ydepa nanHpix B mamsatd. 32-OutHblii peructp TCB DI copepkut HauaabHBIN
aapec OyoKa M JOHKEH WHUIMAIM3UPOBATHCA CTApTOBBIM ajpecoMm Oydepa manubIx. [Tone
Moaudukaruu DXM comepkuT 3HaYeHHWE CO 3HAKOM (T.€. TOJOXHUTEIbHOE WIH
OTpHUIIATENIbHOE), NIUHON 16 unu 22 6uta, U onpeesseT BeINYNHY U3MEHEHHUS ajpeca Mmocie
BBIIIOJIHEHUS KaX 101 TpaH3aKUuu. MI3MeHeHHOe 3HaueHue ajipeca UCIOIb3YETCs B CAEAYIOIIEN
Tpan3akuuu. CaMo 3HaueHHUe ajapeca B peructpe DI He ykaspiBaeT Ha aapecanyio BHYTPEHHEN
WM BHEIIHEW mamsiTu. [ Toro 4ro0bl ykazaTh KaKOMy THUIY MaMATH COOTBETCTBYET aJipec,
UCIIOJNIb3yeTCsl AoNoNHuTeNbHOe nosie TY B peructpe ympasinenus DP 6ioka TCB. Ecnu B
pe3ynbrare Moau(UKanuu ajxpec BHIMAET 3a TPAHULIBI CYHIECTBYIOIIEH MaMSATH WM CMEHUT
o0iacTe BHYTPEHHEH MaMATH Ha BHELIHIOK (MM HaoOopoT), koHTpouiep DMA Bce paBHO
Oynet obpamaTbes K 00J1aCTH TTaMsITH B COOTBETCTBUU ¢ Tiosiem TY.

[lepenaBaemble  JaHHbIE MOTYT OBITh ~ CTaHJAPTHBIMH, CIBOGHHBIMH  WJIH
CUYETBEPEHHBIMU clloBaMu. JTO yKa3biBaeTcs B nosie LEN perucrtpa ynpasnenust DP.

Kaxnapiit kanan DMA umeer nosie konndectBa DXC B peructpe DX, KoTOpoe J0KHO
OBITh MHUITMATM3UPOBAHO KOJIMYECTBOM CJIOB JIJISl TIEpead, HE3aBUCUMO OT JUTMHBI JAHHBIX
(32, 64 win 128 Out). CueTdynK KOJIMUYECTBA YMEHBIIAETCS TMocie Kaxkaon nepenaun DMA B
JAHHOM KaHaJje. 3HaueHus yMeHblIeHus paBHbl 1, 2 unu 4 u onpenenstorcs nojgeMm LEN. Korna
KOJIMYECTBO JOCTUIaeT 3HaueHUs Hoib, DMA 3aBepiiaeTcss U MOXKET ObITh CIE€HEPUPOBAHO
npepbIBaHus AJ1s1 UHHOPMHUPOBAHUS IIPOLIECCOPA.

Ecnu none xkonmyectsa DXC B TCB DX ununmanusupyercs nyiem, DMA nepenada
Ha 3TOM KaHaje BO3MOXXHAa M OyAE€T COOTBETCTBOBAThH BBIIIOJHEHUIO NEPEJAYl MaKCUMAaJIbHO
BO3MOKHOTO KOJMYECTBA JAHHBIX. OTO MPOUCXOAUT H3-3a TOTO, YTO IepBas Iepenaya
HAYMHAETCS 10 TOro, KaK MPOBEPSETCS 3HAUYEHUE KOJIUYECTBA.
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3HaueHUEe KOJIMYECTBA aHAJIU3UPYETCs IMOCie BbIYMTaHUS U3 Hero 1. BepHblil criocob
otkntounTh DMA kanan — cOpocuts nosie TY B COOTBETCTBYIOIIEM YIIPABJISIONIEM PETUCTPE.

7.5.4.2  Ilpuopumemut kananioe DMA

Cucrema npuOPUTETOB UCTOJB3YyETCs MpU BbiOOpe kaHana DMA s oOcinykuBaHus,
T.K. B OJJHOM TaKT€ MOXET MOCTYIMUTh aKTUBHBII 3ampoc Oojiee yeM oT ofgHoro kanama DMA.
Hanmomuum, uto B 3aBucuMocTH oT O6uta PR B peructpe DP Onoka TCB, kanam moxer
OTHOCHUTHCS K IPYIINE KAaHAJIOB C BBICOKMM IMPUOPUTETOM WJIU K TPYMNIE C HU3KUM MPUOPUTETOM.
BuyTpu Kax a0 rpymnnbl KaHaJI0B UCTIOIb3YETCsl (UKCUPOBAaHHAS CHCTEMA IIPUOPUTETOB MEKITY
kaHaimamu. B Tabnue 97 onmcansl kanansl DMA B mopsiike yMEHBIICHUS IPUOPUTETOB.

[TpuopuTeT ycTaHaBIMBAETCS UCXOMIS U3 CICTYIOIINX COOOpaKEHU !

— BXOJAIIME JAaHHbIE UMEIOT 0oJjiee BBICOKMH NPUOPUTET, YeM HCXOASIINE, I
YMEHBIIECHUS BEPOSITHOCTH NPOCTOSl KJIACTEPHOW MIMHBI. JlJIsi 3TOro KaHalbl PETUCTPHI
AutoDMA umerot Beicovaiimuii mpuoputet. [[pueMHUKH TOPTOB CBSI3U UMEIOT 00Jiee BBICOKUIN
MPUOPHUTET, YEM MEPEIATUUKY;

— KaHaJbl TIOPTOB CBSI3M UMEIOT 0oJiee BBICOKHM MPUOPUTET, YeM KaHaJlbl OOIIEeTro
Ha3HAa4YeHus, T.K. UX O0Jiee HU3Kas MPOITYCKHAsI CIIOCOOHOCTH HE JI0JKHA OJIOKUPOBATh IIMHY;

— KaHajipl OOIIEr0 HAa3HAYEHMs JOMOJHUTENbHO HMMEIOT LUKJIMYECKH H3MEHSIEMBIH
MIPUOPUTET B MOcea0oBaTeIbHOCTH 3-2-1-0.

Kontpomep DMA ananu3upyeT 3anpochl OT BCEX KaHAJIOB BHYTPHU JIBYX I'PYIII U B
TEUYEHHUE OJTHOTO TAKTA OMpPEIEIIAET KaHal C CAMBIM BBICOKUM IproputeToM. Kanan, BeIOpaHHBIH
BHYTPHU BBICOKOIIPUOPUTETHOM IPYIIIbI, UMEET MPEUMYILIECTBO HAJl KaHAJIOM OOBIYHOM TPYTIIIHI.
BriOpaHHOMY KaHaly B TEKYIIEM TakTe MPEAOCTaBISETCS MPAaBO BBINOIHUTH TpaH3akIuio. B
CJICYIOIIEM TaKTe apOUTpPaX MOBTOPSETCS.

3arpy3ka nenouku TCB momywaer npuopurer kanana. Hanpumep, nepenaya gqaHHbIX
KaHasa ¢ 6ojee BBICOKUM MPUOPUTETOM ITPOU3BOAUTCA Tiepea 3arpy3koit nernouku TCB ¢ 6omee
HU3KUM IPUOPUTETOM.

Tabnauma 97 — [Ipuopurers kananoB DMA

Kanan Onncanne [Ipnopurer
Kanai 13 Haubonee Bbicokuit
Peructpet AutoDMA
Kanain 12

Kanan 11 (Link 3)
Kanan 10 (Link 2)
Kanan 9 (Link 1)
Kanan 8 (Link 0)
Kanan 7 (Link 3)
Kanan 6 (Link 2)
Kanan 5 (Link 1)
Kanai 4 (Link 0)
Kanan 3 (n(DMAR3)
Kanan 2 (n(DMAR?2) Kanansr o01iero HazHaueHUS
Kanan 1 (n(DMAR1)

[IpueMHUKHN OPTOB CBA3U

IlepenaTunku OPTOB CBS3U
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‘ Kanan 0 (nDMARO) ‘ ‘ HaubGonee nuskuit ‘

7543  Huknuuecku npuceaugaemvlii RpUOpunmem

Jns xananoB 0-3 caenaHa JOMOJHUTEIbHAS MOAU(DUKALUS — UKIMYECKUI PUOPUTET
BHYTPM HUX TPYyHONbL. DTO O3HAYaeT, YTO IMOcie KaKIOro IMKiIa apOuTpaska MPUOPUTET
kananoB 0-3 mensieTcst mukmdecku. [[puopuTeTsl KaHAIOB TIOCTe cOpoca Cleayroue:

— KaHaJ TpHU (CaMbIii BBICOKHH);

— KaHal JIBa,

— KaHaJ OJIUH,

— KaHaJ HOJb (CaMbIil HU3KHUN).

Kaxaprii pa3, ecinu oqHoMY U3 KaHaIoB (-3 TpegoCcTaBIIsiIach BO3MOKHOCTD BBIIIOJHUTh
TpPaH3aKIMI0, TPUOPUTET KAHAJIOB MEHSAETCS. TOJIbKO YTO palOoTaBIIMKA KaHAJ MOJTYy4aeT
BBICOYAMIIINI TPUOPUTET, OCTATBHBIC TPUOPUTETHI PACCTABIISIOTCS, KaK OMKUCAHO BBIIIE, HO 1O
nukiy. Hampumep, eciam kaHan OAMH B TEKYIIEM TaKTe BBIMOJHSAET TPaH3aKIUIO, TO B
CJIEITYIOIIEM TaKTe MPUOPUTET KaHATIOB CIEAYIOIINNA:

— KaHaJ oJuH (CaMbIil BBICOKUN);

— KaHal HOJIb,

— KaHaj TpH;

— KaHaJ JiBa (camblii HU3KHI).

Ecnu cienyroniyro TpaH3akIHio JefiacT KaHall HOJIb, TO IIPUOPHUTETHI CICTYIOIIUE:
— KaHaJI HOJIb (CaMblil BEICOKHIA);

— KaHaJl TpH;

— KaHaj JBa,

— KaHaJ oJuH (CaMbIil HU3KHUN).

[Tpuoputetsl kanamoB 0 — 3 ocTarOTCs HEU3MEHHBIMU NPHU BBHIOOPE KaHAJIOB C OoJjee
BbICOKUM mpuoputetoM (4-13). Tlo okoHuUaHWM TpaH3aKIMM KaHala C 0oJiee BBICOKUM
MIPUOPUTETOM, TIOPSIIOK IPHUOPUTETOB B KaHaax 0-3 coXpaHsAeTCs MPEKHUM.

B npumepax BblIle moipa3zymMeBagoch, YTO BCE YEThIPE KAaHAIBI HE YCTAaHABIUBAIOT OUT
npuopuretra B TCB unu Bce ycTaHABIUBAIOT, T.€. IPUHAJICKAT OqHOM rpynmne. Ecnu onun unu
OoJiee KaHaJl YCTAaHOBJIEHBI HA BBICOKHI MPUOPUTET, ITUKINYECKUN aJITOPUTM MPUMEHS€TCS TS
Ka)KJI0U TPYIIBI B OTACIbHOCTH. Hampumep, eciu mocie cOpoca y KaHaia JiBa yCTaHOBIICH OUT
MIPUOPUTETA, TPUOPUTETHI CICAYIOIIHE:

— KaHan jBa (yCTaHOBIICH OWT);

— KaHaj Tpu (caMblil BBICOKHI);

— KaHaJ OJIuH;

— KaHaJ HOJb (CaMbIil HUZKUN).

Ecnu xaHan onuH 3ampaiimBaeT JOCTYI U IMOJIy4YaeT, CXeMa MIPUOPUTETOB CIICTYIOIIAS:
— KaHaJ JiBa (YCTaHOBJICH OUT);
— KaHaJ oJuH (CaMbIil BBICOKHUI);

— KaHaJl HOJIb,
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— KaHaJ Tpu (CaMbIil HUZKUN).

Ecnu B TeueHue paboThl KaHaJIa OJUH, KaHal JiBa T€HEPUPYET 3alpoC, TO OH MOJTy4aeT
JocTyn U paboTa KaHaia ojJuH npepbiBaetcs. [locne okoHYaHus nepesayn KaHajloM JIBa, CXema
MIPUOPUTETOB ISl KaHAJIOB C Oojiee HU3KUMU MPUOPUTETAMH HE MEHSETCS W KaHall OJUH
BBIMTPBIBACT apOUTpak M MpoJoiDKaeT mnepenady. Ecnu Oonee oAHOrO KaHajla HMEIOT
YCTAaHOBJICHHBIM OUT TpUOpHUTETa, apOUTpaXk MEXIy OSTUMU KaHallaMHd TMPOXOJAUT B
AHAJIOTMYHOMN IUKJINYECKON MaHepe.

7544  Ilpuopumem DMA na enympennux wmuunax npoueccopa

Kanan DMA, BbemrpaBummii apOuTpak MPUOPUTETOB CPEIU BCEX KaHAJIOB BHYTPHU
KOHTpOJUIepa, IOJy4aeT BO3MOXXHOCTH BBIIOJHUTH TPAH3AKIMIO U TEHEPUPYET 3alpoc K
OJTHOMY M3 JIBYX PECYPCOB CUCTEMBI (pHCYHOK 15):

— SOC IFIFO — Bxomuoit 6ydpep SOC-untepdeiica s nocTyna K BHYTPEHHEH
aMsITH;

— EBIU OFIFO — Bexoanoit 0ydep BHemHero uHTEepdeiica A 1ocTyna K BHEIIHEH
HaMSTH.

[Tpu ap6utpaxe 3anpocoB k SOC IFIFO xontpomnep DMA umeer camblii HU3KUI
npuoputeT. IlepBbIMH MOTy4yarOT JOCTYMN JIMOO cuuThiBaeMble mporieccopoM ¢ SOC-MIMHBI
nanuble, 6o 3anpoc ot EBIU IFIFO BHemHero uaTepdeiica.

[Tpu apoburtpaxe 3anpocoB k EBIU OFIFO koutpomnep DMA Takxe mmeeT camblit
HU3KUH puopuTeT. [IlepBbIM nosydaeT gocTyn sapo npoueccopa. [Ipu 3Tom He MeeT 3HaueHUs
BBICOKOTIPHOPUTETHBIN 3anipoc DMA unu Her.

Kananet DMA 8-11, paboratomiue ¢ npueMHUKaMy TOPTOB CBSI3H, MOIYYalOT JTaHHbIE
u3 OydepoB mpueMHUKa Hampsmyro Oe3 apOutpaxka noctrymna. Kanamer 4-7, paGotaromiue c
nepeiaTyukaMy MOPTOB CBS3M, 3aMyCKAIOT TPAH3AKIMU YTEHHs] BHEIIHEH WM BHYTPEHHEU
namsATH M Ha 3TOM HX pabora 3akaHuyuBaeTcs. [IpounTaHHbIE HaHHBIE CAMOCTOSITEIBHO
noctynatot B nepenaruuk nopra cBsizu u3 EBIU IFIFO (mpu ureHuu BHELIHEW MamsiTH) WU
SOC OBUF (npu urenuu BHyTpeHHel namatu). [Ipu 3Tom 00a 3T MOTyJIsl PU 3aITUCH JAHHBIX
B MOPT CBS3HM YYacTBYIOT B apoutpaxe 3a nocryn k SOC-mmne. 3anmpoc SOC OBUF umeer
HauBbiciuid nipuoputer, gaidee uaer EBIU IFIFO u camblii HU3KUMWA TPUOPUTET y sapa
poreccopa.

7545 Ienouxa DMA

Tpagumuonsslii  anroput™ pabotei DMA  3akmrouaeTcs B mporpaMMHUpPOBAHHUH
nporeccopoM kaHana DMA, BbINONIHEHHE KaHAJIOM TMepelayd JaHHBIX U TeHepaluu
MpephIBaHUS TIOCHIE 3aBepIeHUsT padoThl. B 0TBET Ha 3ampoc mpephIBaHUS MPOILIECCOP MOXKET
3alporpaMMUpOBaTh KaHAJI Ha HOBYIO Iepeayvy.

Hcnons3oBanne nenodek B DMA 1O3BOJIIET KOHTPOJUIEPY AaBTOMATUYECKH
MHUIIUATIM3UPOBATH Ce0s CIeAYyIONIeH epeaaveit 0J10ka TaHHBIX MOCJIE 3aBEPIICHHS TIepeaadn
Tekymiero 6yoka. [Ipu aTom yuactue mporeccopa He TpeOyeTcsi, U OH SKOHOMHT BPEeMsi, KOTOPOE
noTpatuil 06l Ha 00pabOTKY MPEPHIBAHUSA M MPOTPAaMMHUpPOBaHUE HOBOTO oOMeHa. Mcmomnb3ys
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MEXaHU3M IL€NOYKH, MOryT OBITb OpraHM30BaHbl MHOXXECTBEHHbIE omnepauuu DMA ¢
pa3IUYHBIMU aTpUOYTaMH U YCTPOICTBAMU BBOZA-BbIBOJIA.

Jlnist moaiep KKy 1IENMOYKH B TMEPBYIO OUepeib UCTIONB3YIOTCsl 6uThl peructpa TCB DP:

— Out CHEN pa3peienus nenouku;

— nosie CHPT yxkazarenss Ha 1emnouky. JTO aJpec B MaMATH, KOTOPBIA COJEPKUT
cinenytommii TCB st 3arpy3ku (rJe COAEP>KUTCS aJipec, UHKPEMEHT, KOJIUYECTBO CJIOB s
nepesayu v ynpaBJsIFOLINE pa3psbl JUIsl CIEAYIOIIEro epeaaBaeMoro 010Ka);

— nosie CHTG npuemnuka HoBoro TCB. IIpountannoe u3 namstu 3Hadenne TCB
3arpyxaetcs B kaHai1 DMA yka3aHHBII B JaHHOM I0JI€.

Takum obpazom, B kaxxaoMm TCB kanana uMeeTcss MeXaHu3M, YTOOBI ITOCJIe OKOHYAHUS
pabotsl 3arpy3uth B peructp TCB HOBoe 3HaueHHMe KOMaHAHOTO cioBa. M3-3a orpannyeHus
pa3Mepa ykazarelsl, XpaHEHHUE 3HAYCHHI LEMOYEK BO3MOKHO TOJIBKO BO BHYTPEHHEW MaMsTH
mpoteccopa.

CymiecTByeT HECKOJIBKO OrpaHUYeHH Ha 1enoyku DMA Mexny KaHamaMmu:

— 115 ka"anoB 0-3 BO3MOXKHA MHOJJEPKKa TOJIBKO OJHOKAHAJIbHOM LIETIOYKH, T.€.
nosie CHTG ne umeer 3HaueHusi, 1 HOBbIM TCB Lenouykun MoxeT ObITh 3arpyeH TOJIBKO B
BbI3BaBIIni €€ kaHai. [Ipu atom B 06oux TCB kanana 6ut CHEN noimkeHn ObITh yCTaHOBJICH
T.K. U1 pabOThI TUX KaHAJIOB HY)KHA 3arpy3ka aByx TCB;

— 115 kaHasioB DMA mopToB CBsI3M BO3MOXKHA MEKKaHaIbHas 1IETIOYKa, KOTJa OJUH
KaHall MOKET 3aIlyckaTh paboTy B JIpyrom kanane. Hampumep, kaHan BOCEMb, MIPUHSIB OJ0K
JAHHBIX U 3aTPY3HB €T0 B MaMsITh, MOXET MHUI[MMPOBAThH KaHAJ YETHIPE HA NIEpeaady MPUHSITHIX
JTAHHBIX.

Brxnwouenue u evixnrouenue uenouek
[lepenaun DMA 3amyckaroTcs 3amuchio cueTBepeHHoro cnoBa B peructp TCB
(kananet 0-3 TpeOyrorT 3arpy3ku obOoux peructpoB TCB). Ilemouka o6pa3yercs mpu
yctaHoBiieHHOM Owmte paspemennss CHEN wu, ecnmm ykazarens nernouku CHPT sBnsiercs
pa3peIeHHBIM aJIPECOM.
[Tone CHPT B TCB DP MoxeT ObITh 3arpy»XeHO:
— IpY MHULMAIA3AIMN KaHana;

— BO BpeMsi paboThI KaHaja (BCTaBKa IIEMOYKH).

B nepBoMm BapuaHTE MOJB30BATENb 3apaHee 3HAET, YTO HEOOXOIMMO BBINOJIHHUTH
HECKOJIbKO pa3HOOOpa3HbIX Mepeayd U MporpaMMHUpYeET IeNOoYKYy orepalui, 3arpyxas nepBbli
TCB B kanau, a Bce nocnenyroumue TCB coxpaHss BO BHYTpEeHHEN aMATH.

Bo BTOpOoM ciydyae monp30BaTenb 3aMyCcKaeT mepeaady oJHOro 6Joka, HO B Mpolecce
BBITIOJIHEHUSI TMPOTpaMMbl (BO3MOXKHO JIPYTUM MPOLIECCOM) BO3HUKAET HEOOXOAMMOCTH B
nepeade HOBOTO OJioka JaHHBIX. B 3TOM cilydae mporpamMma OmpefesnsieT, yTo TpeOyeMblid
KaHaJI aKTUBEH ¥ YCTaHABJIMBACT JIUIsl JAHHOTO KaHala OUT may3sl. DTO BBI3BIBAET MPHOCTAHOBKY
paloThI KaHaJIa ¥ NMO3BOJISIET IPOrpamMMme:

— €CJIM LieroYka onepauuii B akTuBHOM TCB He BKIIIOY€Ha — OpraHu30BaTh BCTABKY
nenovky myteM yctanoBku 6uta CHEN B 1 u 3arpy3ku nosns ykazarens CHPT nHeob6xoaumbeim
3HaueHueM. 3HaueHue TCB HOBOIl nepegaun coxpaHseTcss BO BHYTPEHHEH NaMsTH;
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— eCJIM IIeTIOYKa Oleparuii BKIOUeHa — J00aBUTh B KOHEI[ (WM B JHO00E MECTO)
CIMCKA LIENOYEK CBOIO 3aIUCH.

[Tocne BBIIOJTHEHHS OMMMCAHHBIX JIEHCTBHMA MPOIECCOP MOXKET COPOCUTH OUT May3bl U
KaHaJl npoAoSKUT padboty. [locie cOpoca Outa may3sl, MPUOCTAHOBICHHBIN aKTHUBHBIN KaHAI
BBITTOJTHSCT MMOBTOPHBIA KOHTPOJIb CBOETO COCTOSHUS M, €CJIH BCE KOPPEKTHO — IMPOJOJIKACT
pabory.

T'enepayus npepvieanusn ¢ yenouke onepayuii
[Tonp30BaTenb MOXKET caM BBIOpATh PEKUM IMPEpPhIBAHUS MPU padoTe menouku. Ecim
HeoOXoaMMa TeHepallds IpepbIBaHHWSA TpU Mepenade KOHKpeTHoro Osoka, omt INT B
peructpe TCB 61oka Hy»XHO ycTaHOBUTH B «1». IIpepriBaHre MPOM30MIET MOCIE MEpenradn
naHHoro Ojoka. Eciu HEoOXOoAMMO CreHepHpoBaTh MPEpPhIBAaHUE TOJIBKO TOCIIE OKOHYAHUS
pabotsl Bcelt rienouku, OuT INT gomkeH ObITh yCTaHOBIICH TOJIBKO B TtocieaneM TCB 1enoukwu.

TCB u 3azpy3ka yenouex

Bo Bpemsa 3arpy3ku TCB wnenouku, peructpsl TCB kanama DMA 3arpyxatorcs
3HAQUEHUSIMU, TOJYYEHHBIMM W3 BHYyTpeHHer mnamsatu. TCB XpaHutcs B 4YeThIpex
MOCJIEIOBATENIBHBIX CJIOBAaX BBIPOBHEHHOI'O CUETBEPEHHOro cioBa. Urenwme HoBoro TCB
[EMOYKH MHUIIMUPYETCS TOCye nepeadyn Bcero 6joka ganubIX. /st kananos 0-3 HeoOXoqumMo
yreHue 2-x TCB. [Ipu He00X0IMMOCTH YTEHHS LIETIOYKU KaHall GOpMUPYET 3ampoc HA YTCHUE
TCB co cBOMM IPUOPUTETOM, T.€. YTEHHE LIETIOYKN KaHAJIOM MMEET TaKOU e IMIPUOPUTET, KAK
Y YTEHHE TAHHBIX.

Jleyxmepuwtit DMA

Pexum asyxmepHoro DMA Bkitouaercst ycranoBkoit 6uta 2D B TCB DP peructpe.
OTOT peXHUM HCIIONB3YET BHEIIHWE W BHYTpEHHUE ajapeca. [IpenMylnecTBo ABYXMEpHOU
aJipecallud COCTOUT B IMEpepaclpeieieHuy JaHHBIX M3 OJHOMEPHOW CTpOKM (BEKTOpa) B
MpeACTaBJICHUE B BUJIE IByXMEPHOTO MaccuBa (MaTpHuilbl) ¢ KoopauHatamu X U Y. M3mepenus
X u Y onpenensitorcs B peructpax TCB mepenmatunka w/mnu npuemnHuka. [Ipu sTom
n3MepeHue X OMpeAessieT KOJIUYECTBO CIOB B CTPOKE MACCUBA, a U3MEPEHUE Y — KOJIMYECTBO
CTpOK.

N3mepenuss MaccuBa InepefaTydka W OPUEMHUKA MOTYT oOTiaunyaTeesa. [naBHOe
TpeOOBaHUE — UTOTOBOE YKCJIO CJIOB B UICTOYHHUKE U TIOJTyyaTese TOJKHO ObITh paBHbIM;

JIByXMepHBIIi MacCUB MaMSITH MOXET OBITh TepeMeIlleH B OJHOMEPHBI MacCHB U
Ha00OPOT, €CJIM UTOTOBOE YUCIIO CJIOB B UCTOYHHKE U MOJIy4yaTese paBHOE;

JIByXMepHBIii OJIOK B MaMsITH MOXET ObITh IMepedaH B TOPTHI CBA3U, a OJIOK,
MOJIYYEHHBI U3 mopTa cBsi3u WM U3 AutoDMA, mMoxeT ObITh pa3MeElleH B NaMsITH Kak
JIBYXMEPHBI MacCCHB.

Opzanuzayua kanana ogyxmepnozo DMA
B pexume asyxmepHoro DMA anpecanus Kk MaccuBy MOXET OBbITh BBINOJIHEHA Ha
mobom DMA kanane, mpueMHuKe win Tiepenatyuke. Peructp mnaaekca (DI) zarpyxkaetcs
aJpecoM INEPBOro NIEMEHTAa MacCUBa U OOHOBIISIETCS NOCIE KaXKJ0M Nepenayu onepaHaa Ha
3HaueHne moaudukaropa DXM, nmoka none xommuectBa DXC He nocturHeT Hyns. Bennunaa
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monudpukaropa DXM B peructpe DX comepkur cmemieHue, A00aBiIsieMOe K TEKYLIEMY
3HAUEHUIO ajpeca JUlsl Nepexo/a Ha CIEAYIOUIM 3JeMEeHT B u3MepeHun X (ciemyromas
KOJIOHKA).

Jns pexuma 2D none koinmdectBa DXC B peructpe DX umeeT H0NOJHUTENBHYIO
oydepuzanuto (Buyrpernuit 6ydep CIX). Ilpu 3arpysxke TCB, mone xonmuectBa DXC u
oydep CIX 3arpyxatorcs 0JAMHAKOBBIM 3Hau€HHEM. B mpoiiecce nepeaun mo u3MepeHuo X
konudyectBO B DXC ymensinaercs 10 Hyds u 0ydep CIX ucnonb3yercss s nepe3arpys3ku
komdecTBa B DXC. MokHO cka3aTh, 4To u3MepeHue X paboraet B pexume 2D Takke, Kak U B
0OBIYHOM PEXXHMME TOJBKO MOCIIE epejaun BCel CTPOKH X MPOUCXOIUT Mepe3arpy3ka 3HaueHus
KOJIMYECTBA.

Peructp DY B TCB ucnonb3yercs i 3alaHus KOJIMYECTBA CTPOK MacCHUBa U IS
nepexoga OT OJHOM CTPOKHM K JApyroil. B mpomecce mepemaun TEKylmend CTPOKH K aagpecy
aneMenTa npubasisiercs 3HaueHue DXM u ocyiecTBisieTcs nepexo/] K CIeyIoIeMy 3JIEMEHTY
CTPOKH (2JIEMEHTHI He 00sI3aTENIbHO MocienoBareabHbl). [Ipu nepenave mocineaHero sneMeHTa
ctpoku (mosie DXC mocturaer 3Ha4eHUS HOJb) K aJIpecy MOCIEIHETO AIeMEHTa MPUuOaBiseTcs
moaudukatop DYM (Mmomudukarop DXM nHe noGamisieTcsi). DTO MO3BOJISET MEPEHTH K
MEPBOMY JJIEMEHTY cienytomieil ctpoku. 3HaueHue Moaudukanuu DYM B peructpe DY
SIBJISIETCS] LEITOYMCIEHHBIM YHCJIOM CO 3HAKOM, YTO IMO3BOJISIET YMEHBIIATh UM YBEIIMYHUBATH
azapec.

3navenue konuuecTBa cTpok B DYC ymeHbIaeTcs Ha €IMHUILY U, €CJIH 9TO OblLia HE
nocyenHss cTpoka, konnaectBo DXC nepesarpyxaercs u3 CIX.

Korna mone kommuectBa DYC pocturaer myns, DMA mnepenaya 6ioka OKOHYEHa,
o0Opasys matpuily pazmepom X Ha Y.

Paccmorpum nipumep 3amanusa AByxMepHoU nepenayu. [Iycte Mbpl nMeeM matpuly C
KonuyecTBOM KoIOHOK COL u konuyectBoM cTpok ROW. Kaxknplii 31eMeHT MaTpulibl UMEET
pasmep TXS (on ompexaensiercss nmoinem LEN B DP u moxer ObITh paBeH 0JJHOMY, JBYM HJIU
YEeThIpEM). DJIEMEHTbl MAaTPHUILbl Pa3MEIIAIOTCS B MAMSITH MOCIEA0BATEIbHO, IPUUYEM CHaudalla
AJIEMEHTHI TIEPBOrO CTOJOIA, 3aTeM BTOporo u T.A. IlycTh HaM HEOOXOAMMO BBITIONHUTH
nepenayy Maccupa noctpoyno. Cneayromas Gpopmyia HIOMOXKET ObITh IPUMEHEHA JUIsl pacyeTa
napamerpoB DX u DY.

DX = TXS*COL << 16; // Konm4ecTBO CIOB AaHHbIX B CTPOKe

DX |= TXS*ROW; // war oT TekyLLero anemeHTa CTPOKu K cnegytowemy

DY = ROW << 16; // Konn4ecTtBo CTPOK

DY |= (-TXS*(((COL-1)*ROW)-1))&0xFFFF; // nepexopg k cneaytoLwien cTpoke

Onepanus «M» ¢ OxFFFF ucnomp3oBanack 1y TOro 4YTOOBI OTPAHUYUTH JIUHY
OTpUIATENIFHOTO MOAM(UKAaTOpa pa3MepoB B 16 Out nepen onepanuei nmorundeckoro UJIN c
KOJIMYECTBOM CTPOK.
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Jleyxmepuvie DMA onepayuu

IIpn nByXMepHOH Iepenaye BCe ACHCTBUA BHYTPU KaHalla IIPOUCXOLAT B TEUCHHUE
OJIHOT'O TAaKTa, HO UMEIOT IPUYUHHO-CIIEICTBEHHYIO CBS3b:

— Oeperca Tekymmil agpec B perucrtpe DI u 3amyckaercss TpaH3akiIMs Mepenayu
onepanna qiuuHo LEN (ureHue nubo 3amuch);

— MU MIOATBEPKACHUH OTIPABKU TPaH3aKIMK MPoucxXoauT Beiuntanue u3 DXC uncna
CJIOB B olepanjie. Pe3ynbrar BeIYUTaHUS AaHAIU3UPYETCS;

— €CIIM pPe3ysibTaT BBIYMTAHMS HE pPaBEH HYJI0, K colepkumomy perucrpa DI
npubasisercs 3HayeHne moaudukanuu DXM. Pe3ynbTar BBIUMTAHUS MOMELIAETCS B IOJIE
konnuectBa DXC, a HoBoe 3HaueHue anpeca B DI. Ha stom pgeiicTBus kaHana B TeKyllei
TPaH3aKLUHUH 3aKOHYECHBI;

— €CIIM PE3yJIbTAT BBIYUTAHUS PABEH HYJIIO, IPOUCXOJUT BEIYUTAHUE €AUHULIBI U3 T10JIS
konumyectBa DYC. Pe3ynbrar BeIlUNTaHUS AaHAIU3UPYETCS;

— ecnM pe3ysbpTar BeluMTaHMS KoiaudectBa DYC paBeH Hymo — KaHal 3aBepuiacT
pabory;

— €CIM pe3yJapTaT BBIYMTAHMS HE pPaBeH HYyJI0, B perucrtp koimdecrsa DXC
3arpykaercs HauajabHOe 3HaueHue u3 O0ydepa CIX, k 3Hauenuto peructpa DI mpubaBnsercs
3HaueHue moaudukaropa DYM, pe3ynbraT BeIUMTaHUS 3arpyxaercs B noiie konuuectsa DY C.
IIponecc nosTopsercs.

OcoOennocth aByxmepHoro DMA (u mo6oro DMA) B ToM, uTO mepBas nepenada
HAYMHAETCs O aHalu3a KoJIndecTBa. JTO o3HaudaeT, 4To DMA He MoeT OBbITh BBIKIIOUEH
yCTaHOBKOW B HOub kosinuectBa B peructpe DXC unu DYC. [ns oTkiIoYeHUs: ABYXMEPHOTO
DMA Heob6xomumo ouuctuTh OuT 2D B peructpe ympaienus DP. Jlng orkimroueHus
kanana DMA, Heo6xoaumo ounctuth nosie TY B peructpe DP.

7.5.4.6  Ilpepvieanua DMA

[TpepriBanue okonuanuss DMA renepupyetcs, ecnu 6ut INT B peructpe xanama DP
YCTaHOBJICH.

DMA reHepupyeT npepblBaHUE, KOT1a KOJUYECTBO Nepeiad B akTUBHOM KaHaine DMA
JIOXOJIUT J10 HYJIA U Nepeaada 3akaHuuBaercsa. Korjna HasHaueHneM DMA sBiisieTcs BHYTpEHHSAA
MaMsITh, OKOHYAaHME TMEpeladyd O3HAayaeT, 4YTO IMOCIACAHUN DHJIEMEHT JaHHbIX Ionajl B
oydep SOC IFIFO.

Korpga HaznauenuemM DMA sBisieTcs BHEIIHSASI TaMsITh, OKOHYaHUE MEpEiavn O3HAYaeT,
YTO MOCJEAHUN dIeMeHT JaHHbIX nonan B 0ydep EBIU OFIFO.

Ecnu Ha3HaueHHeM nepejaum sIBISETCS NepeaTuuK opTa CBA3H, OKOHYaHUE NIEpelauu
O3HAYaEeT, YTO MOCIEAHMUI 3JIEMEHT JaHHbIX ObLI 3arpykeH B Oydep nepegaTyuka.

BunHo, 4TO reHepanus npepeiBaHus Uil Ciy4dasi, KOTJa IIyHKT HA3HAUYEHUsS TaHHBIX B
NaMsATH, HE O3HAYAET, YTO IOCIIEHUE JaHHbIE YK€ HAXOAATCA B MaMATU. DTO MPOU30MAET ¢
3amepkkoi. i cilydass BHYTpPEHHEM IIaMATH 3aJepiKKa MOXKET JOCTHraTb 32 TaKTOB
npoueccopa (eciu 3anuch UAET B OJOK MaMATH, Ky/1a OJHOBPEMEHHO 00pAILalOTCs C YTEHUEM
BCE€ TPY BHYTPEHHHX MPOIECCOPHBIX MIMHBI), 16 TaKTOB (€CI 3aUCh HIIET B OJOK maMsTH 0e3
KOH(QIUKTOB). MuHuMalbHas 3ajep)kka TpH TakTa. Bo Bcex ciyyasx mpoueccop He B
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COCTOSIHMM 32 3TO BpeMsi 00padoTaTh 3a1Ipoc MPEPHIBAHUS U MOMBITATHCA IPOUYUTATH MOCIEIHES
CJIOBO NEPEJAHHBIX JAHHBIX.

3azneprKka 1l BHELIIHEN IaMATH HEMIPEJACKAa3yeMa, T.K. 3aBUCHUT OT YaCTOThl CHCTEMHOU
IIUHBI, OT YCHEIIHOCTH MOJYyYEHHUsI TOCTyNAa K IIKUHE MIPU apOUTpaxe u Apyrux GakTopos.

Kaxnpiit kananm DMA uMeeT cOOCTBEHHBIN OUT 3arpoca MpepbhIBaHUsI B KOHTPOJIIEPE
npepbiBanuii. IIpeppiBannss DMA ¢ukcupyrorcst B peructpe ILAT wu paspemarorcs B
peructpe IMASK. Ilpuoputer 3amnpocoB npepsiBaHuil oT kaHagoB DMA ¢ukcupoBaHHbI 1
OINpeJIe]IEH B KOHTPOJUIEPE IPEPHIBAHUIA.

Omnpoc peructpa DSTAT MokeT UCTIOTIB30BaThCS KaK aJbTEpHATUBA ITPEPBIBAHUSAM IS
ONpeAeIICHUs OKOHYAaHUsI OJJMHOYHOM nocienoBarenbHocTh DMA. Eciii BKITFOUEHBI LIETIOYKH,
ornpoc DSTAT Henb3st HICTIOJIb30BaTh, T.K. CJIEAYIOIIAs ITOCIeI0BaTeIbHOCTh DMA MOXKET OBIThH
Ha MMOJIXOJE€ B MOMEHT BO3BpaTa craTyca o pe3yjabTaram ompoca.

7.5.4.7  3anyck u okonuanue nocneoosamenvnHocmeit DMA

JlaHHas TJIaBa pacCMaTpUBaeT 3alyCK, MPUOCTAHOBKY, BO3OOHOBJICHUE U OKOHYAHHE
nocienoBarenpHocted DMA.

3anyck nocnedosamenvnocmu DMA
[TocnenoBarensHOCTE DMA 1t KaHanoB 0-3 3amyckaeTcs B OJHOM U3 CIIy4aceB:
— BKitoueH kaHain DMA, out 3anmpoca DRQ paBeH Hyit0;
— BKiIodeH kaHan X DMA, ycranoBnen Out 3ampoca DRQ u na Bxome NDMARX
MIPOUCXOJUT MEPEXO0]T OT BHICOKOTO K HU3KOMY.

ITocnenoBarenbHOCTh DMA 17151 KaHAIOB 4-7 3aMycKaeTcs B cllydae:
— BKJIIOYEH KaHaa DMA u uMeeTtcst 3anpoc OT NepeaTynka KaHajla CBSI3M Ha MPUEM
naHHBIX B Oydep nepenatauka. but 3anpoca DRQ He umeeT 3HayeHUs.

[TocnenoBarensHocTh DMA 1151 kaHanoB 8-11 3amyckaercs B cinydae:
— BKJIOYeH KaHan DMA u mMeercs 3ampoc OT NPUEMHHMKA KaHajla CBA3U O HAIIWYUU
naHHBIX B Oydepe npuemHuka. but 3anpoca DRQ He umeeT 3HadyeHUs.

[TocnenoBarensHocTh DMA 17151 kKaHanoB 12-13 3amyckaercs B ciydae:
— BKII0YeH KaHat DMA u umerotcs nanneie B Oydepe kanana. bydep kaxxgoro kanana
MOJKET MPHUHSATH 10 YeThIpex onepanaoB. but 3anpoca DRQ He nmeeT 3HaUeHHUS.

Jns 3anycka HOBOM mocnenoBatenbHOCcTH DMA  mocne 3aBepiieHus TEKyUIEH,
IIporpaMma J0JKHA 3anucaTh HoBble apaMmeTpsl B peructpel TCB. 3anucek aktusHoro TCB B
aktuBHbIN TCB peructp BbI3bIBacT OMIMOKY.

Ilpuocmanosxka nocnedosamenvnocmu DMA
ITocnenoBarenbHOCTh onepaunid DMA B HEKOTOPOM KaHaje IPUOCTAHABIMBACTCH,
KOT/Ia COOTBETCTBYIOIIMI emMy OuT may3bl B peructpe DCNT ycraHoBieH. YcTaHOBKa OuTa
May3bl MOKET MPOU30UTH B JTF000M MOMEHT pabOThI KaHAIA: KaHAIl MOXKET paboTaTh, 3arpyKaTh
LEMOYKY WM 3aBepliuTh padory. [losTomy mociie ycTaHOBKM OuWTa may3bl MOJIb30BaTENb
JOJIKEH IPOAHAIM3UPOBATH COCTOSIHUE KaHaa, €CJIM OH HAMEPEH BBIITOIHATH C KAHAJIOM KaKHue-
TO JEHUCTBHA.
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Eciii MOMEHT yCTaHOBKM Nay3bl INpPHILEICS Ha 3arpy3Ky LENOYKH, OUT IMay3bl HE
OCTAaHOBUT 3arpy3Ky LIEMOYKHU, U JO MOMEHTA 3arpy3ku nenodyku nojie TY peructpa TCB Gyner
gutatbest Kak 0. XOoTst OUTHI COCTOSTHUS B ’TOT MOMEHT OyAyT MOKa3bIBaTh, UTO KaHAT aKTHUBEH.

Eciin MOMEHT ycTaHOBKM OMTa may3bl MPUIIENCS Ha 3aBEpIICHHE PabOThl KaHAIOM,
nosie TY peructpa TCB Oyner paBHO HYJIO M PEruCTp COCTOSIHHSI YKaXeT, YTO KaHaj
HE aKTHBEH.

YcranoBka Outa nay3sl B MOMEHT HOpMaJIbHOM paboThl KaHasia (MEpPEChlIKa TaHHbBIX)
BBI3BIBAET OCTAHOB omepanuil nepenayu. Ilpu 3ToM kaHaibl ¢ yeTBepTOro no 13 HeMenneHHO
npeKpanaT onepaunu nepecbuiku. Kanansl ¢ 0 mo 3 HEMEUIEHHO IpEeKpalaroT Olepaluu
YTCHUS JAHHBIX W3 HMCTOYHHMKA, HO NPOJOJDKAIOT BBINOJHATH HE3ABEPIICHHBIE OIEpalun
3amucu. B ciyyae Hanuuus He3aBEPIICHHBIX OMEpaIlUil 3alKiCH, IOCIE YCTAHOBKH OHUTA May3bl
SOC-mmHa CTaHOBHTCA HENOCTYIMHOW s smapa mporeccopa. Pa30mokupoBka AOCTyma
MPOU30UAET TOJIBKO MOCIIE 3aBEPUICHHS OTIEPALINIl 3AMUCH.

VYcranoBka O6uTa nay3sl O3BOJISIET 3amMKcaTh HOBoe akTuBHOE 3HaueHue TCB (mone TY
HE paBHO HYNI0) B akTUBHBINA peructp TCB. Panee ynomuHanock, 4To Takas 3aluch MPUBOAUT
K reHepanuu ammapaTHoi ommOku. OHAKO B ciydyae mays3bl Takas 3amuch paspemieHa. Ecnu
ciydail 3amucu 0e3 OuTa may3bl paccMaTpHBaeTcs Kak cOOW B MIporpaMme, TO 3aIUCh C
YCTaHOBJIEHHBIM OMTOM May3bl €CTh OCO3HAaHHAas MOCIEA0BATEIBHOCTh JCUCTBHI MO CMEHE
pexkrMa paboThl KaHama. DTO TO3BOJIAET OTIOXKHUTH 3a/lady, BBINOJHIEMYIO KaHAJIOM, M
3anmporpaMMupoOBaTh KaHajl Ha Oosiee MpUOPUTETHYIO 3a1auy. [locie e€ 3aBepiieHus COCTOSIHUE
KaHaJia MOKET ObITh BOCCTAHOBIIEHO.

HNmeercs 0COOEHHOCTH B MEPENpPOrpaMMHUPOBAHUN KaHAJIOB C HYJEBOTO IO TPETHH.
Ecnu HoBoe aktrBHOE TCB nmeer nosie TY Takoe ke, kak akTuBHbIN peructp TCB kanana, To
JIaHHAs 3alKCh PacCMaTPUBAETCS TOJIBKO KaK MOIbITKa Moaudukanuu peructpa DP (Hanpumep,
MOTIBITKA BCTaBUTh LENOYKYy). B 3TOM ciy4yae mpu 3amucu OOHOBISIETCS TOJNBKO 3HAUYEHUE
peructpa DP. Bce apyrue 3nauenus HeusMmeHHbI. [1oaToMy, 4TOOBI 3a1aTh HOBBI OOMEH IS
KaHaJIOB C HYJIEBOI'O IO TPETUH HEOOXOAUMO:

— COXpaHUTH TeKylIue napameTpsl peructpa TCB;

— 3anucatb B peructp TCB 3Hauenue ¢ nonem TY paBHBIM HYJIIO;

— 3anucath akTuBHOE 3HaueHue B TCB peructp.

Bo3zoonoenenue nocneoosamenvnocmu DMA
[TocnenoBatensHOCTh onepanuii DMA B HEKOTOpOM KaHalleé BO3OOHOBISIETCS, KOT/AA
COOTBETCTBYIOIIUK eMy OUT may3bl B peructpe DCNT cOpacwiBaeTcs B HOb. J[J11 KaHAIOB C
4eTBepToro mo 13 3To 03HayaeT HEMEUICHHOE BO300HOBJIEHHE PabOThl B COOTBETCTBUU C
komangoi TCB. [l kaHaJIOB ¢ HYJIEBOIO IO TPEeTHM cOpoc OuTa mays3bl MOXKET MPUBECTH K
npolLeaype NpoBepKu mpaBuiibHOCTH KOHurypanuu TCB, ecnu Bo Bpemsi may3bl ObUIH 3alUCH
B TCB peructpsl.

Oxonuanue nocineoosamenvnocmu DMA
[TocnenoBarenbHOCT DMA 3aKkaHYMBAETCS B OJTHOM U3 CIy4aeB:

— PErucTpbl KOJIMYECTBA PaBHBI HYJIIO M LIEMIOYKA 3aKaHUYUBAETCS;
— KaHaj oTkitoueH copocom nosig TY B onHom u3 TCB u DP perucrpax. Ilpu atom
Takas 3anuck He akTuBHOro TCB MoxeT nporcxoauTh B 1000 MOMeHT. OHa O4eHb HENPUATHA
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JUTSL KaHAJIOB C HYJIEBOTO TI0 TPETUH T.K. 0 BOCbMU TPAH3aKIIUH YTEHUS MOKET OBITh 3ayIIEHO
BO BHYTPCHHIOIO WJIM BHEIIHIOK TAaMSATh W TIOCIE OTKJIIOYCHHS KaHaja BCE JTH JIaHHBIC
MOCTYIISIT BO BHYTpeHHUH Oydep koHTposuiepa DMA u OyayT yTepsiHbl, €ClId KaHaJl BRIKIIOYEH.
Ecmm x sTomMy BpemMeHHM KaHal Oy[eT BKJIIOYECH JUIsi HOBOM 3aJadd, TO OCTaBIIUECS OT
MpeAbIIyIIeH 3aaun JaHHbBIE BBI3OBYT OMIMOKY B paboTe KaHaia T.K. Oy/neT oOHapyKeHO YTO
TPOM30IILTA 3aIUCh JTAHHBIX, KOTOPhIC HE YATAJIHCh.

7.5.5 Kanaasl DMA o0011ero Ha3HaYeHus

UYetsipe kanana DMA ¢ HylIeBOT0 MO TPETUH SIBISIOTCS KaHAIaMH 00IIero Ha3HA4YeHHUs,
T.K. 00nagatoT AByms peructpamu TCB 1 mo3BOMSIOT IPOrpaMMHUpPOBaTh UCTOYHUK U IPUEMHUK
naHHbIX. Peructpel TCB kaHanoB onpenesnsioT cleayrolee:

— KaHaJ BKJtoueH, eciii 06a oyt TY B TCB DP He paBHbI HYIIO;

— TPUOPUTET KaHala BBICOKMH, eciaum Outr PR ycranoBnen B omHOM u3
peructpos TCB DP;

— npepbiBanue DMA Brmoueno, eciu O6ut INT ycraHoBieH B OZHOM U3
peructpos TCB DP;

— pexuM 3ampoca DMA BxitoueH, ecnu 6ut DRQ yctanoBieH B ogHOM U3
peructpos TCB DP;

— nosie LEN 1015kHO OBITh OJMHAKOBBIM B O0OMX PETUCTpPAX;

— 6ut CHEN nomxken ObITh OIMHAKOBBIM B 00OUX PETUCTPAX;

— Iepejaya BHYTPEHHEW M BHEUIHEH MMaMATH YCTaHABIMBaeTcs B nojie TY peructpos
TCB DP. Orto no3Bonsier 3pQekTUBHO mepeaBaTh JNaHHbIE MEXIy BHYTPEHHEH MaMsThIO
IpoLeccopa U BHEMIHEW NaMAThIO WIIH YCTPOUCTBOM;

— nosie CHTG He umeeT 3Ha4Y€HUs Il ATUX KAaHAIOB. B ciydae HENMOYKM KaKIbli
peructp TCB 3arpykaeTcs HOBOE 3HaU€HUE B CBOM KaHaJ B COOTBETCTBUHM C ero nojiem CHPT.

Ilepenaua DMA wMexay BHYTPEHHEW NaMSTBIO IPOLIECCOPA W BHEIIHEH IAMSTHIO
TpebyeT oT onHoro kaHaima DMA reHeparuu aapecoB A 0OOMX THUIOB MaMATH. BHemHuMi
aJipec TeHepUpyeTcs B COOTBETCTBUU € JaHHBIMU B peructpe TCB BHewmHel nmamstu. Anpec
BHYTPEHHEW NaMATH T€HEPUPYETCA B COOTBETCTBUHU C JaHHbIMU B peructpe TCB BHyTpeHHEH
namsTta. Ecou 6ut 2D 8 TCB DP ycranosnen B onqnom u3 peructpoB TCB, o aapec storo TCB
Tak)Ke OOHOBJISIETCS B COOTBETCTBHUH CO 3HaUeHHEeM Mojudukaropa B peructpe DY. Ilepenaun
BHYTPHU BHEIIIHEW MaMSATH U BHYTPEHHEHN NaMATHU NMOJAEPKHUBArOTCS. Takke MmoaaepKuBaeTcs
nepeiaya M1y BHEIIHEW MaMAThIO U BHEIIHUMHU YCTPOMCTBaMHU.

[Tone TY B peructpe DP ykassiBaeT Tun mepenauu. B Tabnuie 53 mpuBOauioch
OMMCAaHUE JOMYCTUMBIX KOMOMHAIIMI TUMIOB B OJHOM KaHaie. Kaxx1plii kaHall ¢ HyJIE€BOTO MO
tpetuid umeet peructp TCB nepenaTurvka v NpUEMHHKA, I/I€ NEPEJATYMK CUNTHIBAET JaHHBIE
U3 NIaMATHU U IIEPEJacT UX IPUEMHUKY, a IPUEMHHUK OTCHUIAET JaHHBIC B ITAMSATh.

Crnemyer OTMETHTB, 9TO OOIBIIMHCTBO apaMeTpoB TCB He UMEIOT OTHOIIEHUS K THITY
MaMSTH, a SBJSIOTCS ONMCHIBAIONIMMHE OJIOK MaMATH (KOTOPBIA MOKET pa3MenaTbCs B JTI000M
MECT€) WU OIMCBIBAIOT [TOBE/IEHUE KaHalla BO BpeMs pa0OThl U IIPU 3aBEPIIEHUU OOMEHA.
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[TapameTpsl, onuckIBaronye OJI0K MaMsITH:

— peructpsl DX u DY 3amaroT pasmepsl 0Ji0Kka U pacroyioKeHHE SJIEMEHTOB 0JIoKa B
aMsATH;

— Out 2D omnpenensiet, Kak paccMaTpuBaeTcsl OJIOK JAHHBIX: KaK JIMHEHHBIN WIH Kak
JIByXMEPHBIN;

— Outel LEN onpenensitotr 1nuHy onepanjia 61oka.

[TapameTpsl, onKchIBaOIIKE TTOBEICHNE KaHala BO BpeMs paOOThl U MPH 3aBEPLICHUU
oOMeHa:

— Owut PR yka3pIBaeT, 4To KaHa1 UMEET BHICOKUI IPUOPUTET;

— 6ut DRQ omnpezenser akTUBaIMIO TPAH3aKI[UU IO BHEIIHEMY 3aMpoCy Wil Oe3 Hero;

— outr INT paspemaer ¢opMupoBaHHEe 3ampoca MPEPHIBAaHUS K MPOILECCOPYy IO
OKOHYaHUU 0OMEHa;

— Oout CHEN pa3pemiaeT 1ienouky onepauii;

— nosie CHPT xpanuT ajgpec 1enouku;

— none CHTG onpenensieT npueMHUK LETIOYKH.

Bce st mapameTrpbl He 3aBHCAT OT Tuna oOMeHa. [lodTOMy mpHM paccMOTpEeHHU
pa3IMYHBIX BAPHAHTOB OOMEHA OyJeM yIEIsITh BHUMAaHUE TOJBKO TEM IapaMeTpaM, KOTOPhIC
3aBUCSAT OT BEIOPAHHOTO THITA TTAMSTH.

PaccMmoTpum paznuynHble BapHaHThl 00MEHOB Ui kaHanoB 0-3.

7.5.5.1  Ilepeoaua u3 enewtneil namamu 60 6HympeHHIO NAMAMDb

Jlns mepenayu JaHHBIX W3 BHEIIHEW MaMATH BO BHYTPEHHIOIO HEOOXOIUMO
3anporpammupoBath TCB nepegaTuuka jisi yTeHUs BHEIIHEN nmamsaty, a TCB npueMHuka s
3aMucyu BO BHYTpEeHHIOI namsaTh. TCB nepenaTynka nporpaMMHUpyeTCs CIETyIOIUM 00pa3oMm:

— Peructp DI

Nuannmanusupyercs: Ha4allbHBIM aJIpecoM OJI0KA TAHHBIX BO BHEITHEH MTAMSITH.
— Peructp DP
[Tone TY momkHO OBITH PAaBHO YETHIPEM WJIM CEMH, YTO YKa3bIBaeT Ha BHEIIHIOIO

namsaTh. BeiOop mexay tunom 4 u 7 BauseT Toapko Ha qumHy noieit DXC, DXM,
DYC, DYM.

TCB npuemMHHKa JaHHBIX OIMCHIBAETCS AHAJOTHYHBIM O0pPa30M CO CIEAYIOIIMMHU
0COOEHHOCTSIMH, CBSI3aHHBIMHU C BHIOOPOM BHYTPEHHEH MaMsITH:

— Peructp DP
ITosie TY nomxHO OBITH PaBHO ABYM WJIM TPEM, YTO YKA3bIBAET HA BHYTPEHHIOIO
namsaTh. BeiOop mexay tunom 2 u 3 BauseT ToabKo Ha qumHy noieit DXC, DXM,
DYC, DYM npuemHuxka.

— Peructp DI
WNunnuanu3upyeTcst Ha4albHbIM apecoM 0JI0OKa IaHHBIX BO BHYTPEHHEH MmaMsTu.
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Bce apyrue mapamerpst TCB st mepenatuMka ¥ NpUEMHHUKA OIMCHIBAIOT OJIOKU
naMsTH M ToBeAeHUE KaHaima. l[lapameTpbl, OMUCAaHHBIC BHIIIE, HMEIOT OrPAHUYCHHUS,
OCHOBHBIMH U3 KOTOPBIX SBJISIOTCS:

— mojie LEN nmoipkHOo OBITE 0HAKOBEIM B 00oux TCB;

— out CHEN nomxkeH ObITh OqMHAKOBEIM B 00oux TCB.

Bei6op mexny Tunamu oOMeHoB 2 U 3 wiM 4 U 7 3aBUCHUT OT pa3Mepa BEIUYHUHBI
Moaudukanuu anpeca. Eciau mpu mepexoje OT OJHOrO 3J€MEHTa K JPYroMy HaMm HYKHO
U3MEHUTh aJpec Ha BeIuuyuHy Oonee dvem 32768 (B MOJIOKUTENbHYIO CTOPOHY WU
OTPULATENIbHYIO), TO HaM HeJ0cTaTo4YHO 16 Out nons DXM 11s XpaHeHHUs! TaKoro 3HAYEHUS.
[TosTOMy MBI BBIHY)KJEHBI MCIIOJIb30BaTh TUI oOMeHa 3 wiu 7 mecTo 2 wiu 4, 4yToOBI mose
MonuduKkanuu Obuto 22 6uta. B 3TOM cityuae, yMeHbIIAaeTCsl pa3Mep Mo KOJIMYEeCTBa.

7.55.2  Ilepeoaua u3 énympenneii Ramamu 60 6HEUIHION NAMANLb

B cnyuae mepemaum W3 BHYTpEHHEH MaMsATH BO BHEIIHIOI NaMATh HET HUKAKUX
ocobenHocrel. [1o cpaBHEHHIO C PEKMMOM, ONMHUCAHHBIM B noAmyHkre 7.5.5.1 «Ilepenaua u3
BHEIIHEH MaMATH BO BHYTPEHHIOK mnamMATh», TCB mnepegaTunka M INpUEMHUKA IPOCTO
MEHSIIOTCS MECTaMHU.

TCB nepenartumka:

— Peructp DP

Hosne TY nomxHO OBITH paBHO JABYM WJIM TPEM, YTO YKa3bIBaeT HAa BHYTPEHHIOIO
namsTh. Beibop Mexay tunom 2 u 3 BiuseT Toiabko Ha anuHy noneid DXC, DXM,
DYC, DYM npuemHuxka.

— Peructp DI

WNunnuanu3upyeTcst Ha4albHBIM aJpecoM 0JI0Ka TaHHBIX BO BHYTPEHHEH MaMsTH.

TCB npuemHuka:

— Peructp DP
osne TY nomkHO OBITH PaBHO YETHIPEM HJIM CEMH, YTO YKa3bIBA€T HA BHELIHIOIO
namsaTh. BeiOop mexay tunom 4 u 7 BauseT Toabko Ha qumHy noieit DXC, DXM,
DYC, DYM npuemnuxa.

— Peructp DI
WNunnuanu3upyeTcst Ha4albHBIM apecoM OJI0OKa TaHHBIX BO BHEIIHEH MaMSITH.

7.5.5.3  Ilepeoaua u3 enewtneil namamu 60 6HEWHIOW RAMAMb

[TomoOHBIN THI Tiepenaud BBIMONHSAETCS B ciydyae, korma B TCB mnpuemHuka u
nepefaTurka nois tana TY paBHBI 4eThlpeM WM ceMu. Anpeca B peructpax DI momxHsl
yKa3bIBaTh Ha OJIOKU TaHHBIX BO BHEIIHEH MaMSTH.

71.5.5.4  Ilepeoaua u3 enHympenneil RAMAMU 60 6HYMPEHHIO NAMAND

JlaHHBIN T TIEpeJayy IPOrpaMMUPYETCs CIEAYIOLIUM 00pa3oMm.
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TCB nepenatuuka:

— Peructp DP
[losne TY nomxHO OBITH PaBHO JABYM WJIM TPEM, YTO YKa3bIBaeT HAa BHYTPEHHIOIO
namsTh. BeiOop Mexy tunom 2 u 3 BiusieT Tobko Ha JiiuHy noseit DXC, DXM,
DYC, DYM npuemHukKa.

— Peructp DI
Nuunmanuzupyercs: Ha4aJIbHBIM aJIpecoM OJIOKA TAHHBIX BO BHYTPEHHEH MaMATH.

TCB npueMHHKA:

— Peructp DP
[Tosie TY nmomKHO OBITH PAaBHO YETHIPEM HIJIM CEMH, YTO YKAa3bIBAET HA BHEIIHIOIO
namsTh. Beibop Mexay tunom 4 u 7 BiusieT Tobko Ha JiuHy noneit DXC, DXM,
DYC, DYM npuemnuka.

— Peructp DI
Nuaunmanusupyercs: HadyadbHBIM aJpecoM OJI0Ka TaHHBIX BHYTPEHHEH MaMsTH, HO B
MYJIBTUIIPOLIECCOPHOM aJJPECHOM MPOCTPAHCTBE.

Takum o0Opa3oM MaHHBIM THUN TIepeAad HAMOMHUHAET Tepeaayy U3 BHYTPEHHEW BO
BHEIIIHIOIO TaMsITh, HO B Kau€CTBE BHEIIHEH MaMATHU YKa3bIBACTCS aJpec BHYTPEHHEU MaMsTh
TOTr0 K€ MpoIeccopa, HO B MYJIbTHUIIPOIIECCOPHOM aJPECHOM IMPOCTpPaHCTBE. B »aTOM ciydae
ka"Han DMA onpenenseT, 4To BO3MOXKHA Tepeaada 0e3 3aeiCTBOBAHUSI KJIIACTEPHOMN IIMHBI U
BBITIOJTHSIET BHYTPEHHIOIO MTepechliKy. HeobXo1umMo OTMETUTh OTpaHUYEHUS TAKOW TIEPECHLIKH:

— KOHTPOJUIEp HE TMPOBEpPSIET: OTHOCUTCS JIM aJApeCc BHYTPEHHEW MaMsATH
MYJIBTUIIPOIIECCOPHOTO TMPOCTPAHCTBA K TMaMSITH OOIIEro Ha3HAYCHUS WM PETUCTpaM.
KonTposnep Bcerzia paccMaTpuBaeT 3TOT aJpec Kak aipec MmaMsTH;

— HEBO3MOKHO BBHITIOJIHUTH MEPEChUIKY W3 BHYTPEHHEU MaMsTU B PETUCTPHI sApa UITH
perucTpsl epudeprun, UCIIOIL3Ys MOJOOHBIN THIT TTepEIavH.

[lepecbuiku BO BHyTpeHHEN MaMsTH ¢ noMollbi0 DMA BBINOTHAIOTCS KaK MUHUMYM
BJIBOC MEJJICHHEE, YeM TaKHe K¢ TEPECHUIKH, BBIOJIHCHHBIE sIpoM Tporieccopa. OmaHAKO
MOJIE3HBIM MOXET OBITh TOT (DaKT, YTO TMEPEChUIKA BBIMOJHIECTCS B (OHOBOM DPEXKHUME U
MIPOIIECCOP MOXKET BBITIOJIHATH B 3TO BpEeMs IPYTyIO padoTy.

7.5.5.5  Ilepeoaua u3 eneutnezo ycmpoicmaea 6600a/6v18600a 60 6HEUIHIOI)

namams (FLYBY)

McTOUHMKOM [TaHHBIX SIBJSIETCS BHELIHEE yCTpoilcTBO, mostomy TCB mepenatumka
MMEET CIIeYIoe 0COOCHHOCTHU:

— HUCTOYHUKOM JJAHHBIX SIBJSIETCS YCTPOWCTBO, KOTOPOE HA BHEIIHEH IIMHE HE UMEET
aJpeca U UCHOJIb3YET CIEIHUAIbHBIC BHEIIHUE BBIBOJIBI JIJIS1 YIIPABIICHUS, IOATOMY IOJIE aJpeca
UCTOYHMKA Oe3paznuyuHo U nojie Mogaudpukatopa DXM u DYM noimkHO OBITH paBHO HYITIO;

— 6ut 2D nomkeH ObITh paBEH HYIIIO;

— KOJIMYECTBO JAHHBIX, CYUTBIBAEMBIX U3 YCTPOUCTBa, onpenensercs nojaem DXC;

— nosne LEN nomxHo yka3piBaTh Ha CIIOBO WJIM JJBOMHOE CJIIOBO. DTO HE MOXKET OBIThH
128-6uToBoeE COBO, T.K. pa3psAIHOCTh BHEIIHEH MHUHBI HE OoJiee 64 OuT;

AO «IIKK Munanopy TCKA.431281.016CI1 222



Cneyugpuxayua K1967BH02BG

— nosie TY paBHO nsATU. YKa3biBaeT Ha pexxuM FLYBY.,

[TpreMHUKOM NTaHHBIX SBISIETCS BHENIHSIS MaMsITh, modTomy TCB mpuemHuKa kKaHaia
OIMCHIBACTCS CTAHIAPTHBIM 00pa30M, KaK M B MPEIBIIYIUX Mepenadax. FiMeeTcst TOIbKO o/1Ha
0COOEHHOCTBh: peructp aapeca DI nomkeH yka3piBaTh Ha BHEIIHIOW JUHAMUYECKYIO
namatb SDRAM. Tonbko ¢ Helt Bo3MoxeH pexkum FLYBY.

Oco6ennocts FLYBY mnepenmaun coctout B ToM, uto kKanaim DMA mo BHemHemy
3ammpocy OT yCTPOWCTBA, Cpa3y HHUIIMUPYET TPAH3AKIIMIO 3aITMCH BO BHEITHIOIO MaMATh, XOTS
JAHHBIX JUIS 3alCH y HETo Moka HeT. Korma TpaH3akius 3alucHl MOSIBIISICTCS Ha BHEIIHEH
MYJIBTHIIPOIIECCOPHON  IHMHE, WHTEep(delic BHEMIHEro TmopTra WHOOPMHUPYET BHEIITHEE
YCTPOHCTBO, YTO OHO MOXKET BBICTABUTh HA IIMHY JAHHBIX CBOW JIaHHBIC. DTHU JaHHBIC H
UCTIOJIB3YIOTCS B IIUKJIC 3AIIFCH BO BHEITHIOO MAMSITh.

OCcO0OCHHOCTBIO JTAHHOTO PEXUMa SIBISICTCS TpsAMasl TEPechbUIKa MEXAY BHEITHUM
YCTPOWCTBOM U BHEIIHEH MaMSThIO ¢ MUHUMAJIBHBIM YY9aCTHEM MPOIIECcopa.

755.6  Ilepeoaua u3 enewineit namamu 60 6HeuiHee yCMPOUCH 60

6600a/svieooa (FLYBY)

Beiie Obu1 paccMOTpeH cilydail mepefadyd JAaHHBIX M3 BHEIIHErO0 YCTPOWCTBAa BO
BHEIIHIOI NTaMsATh. Bo3MoxkHa 1 oOpaTHas nepeaaya, Korjia BHEIIHEe YCTPOMCTBO BBICTYIIAET B
POJIM IPUEMHHUKA JTaHHBIX.

B 3TOM ciiydae MCTOYHMKOM JaHHBIX BBICTYNAET BHELIHSS JAMHAMHUYECKas NaMsTh U
TCB nepenatunka MOXeT ObITh OMUCAHO cTaHIAPTHBIM oOpa3zom. TCB mpremMHIKa OmuchIBaeT
YCTPOICTBO BBOJIa-BbIBO/IA U UMEET OCOOCHHOCTH:

— IPUEMHHUKOM JaHHBIX SIBISIETCS] YCTPOMCTBO HAa BHEIIHEHN IIMHE, KOTOPOE HE UMEET
ajipeca v KOTOPOE UCTIONb3YET CIelMalIbHbIE BHEIIHUE BHIBOBI JIJIS1 YIPABIIEHUS, IOATOMY I10JIE
anpeca DI npuemnuka 6e3paznuyHo u noje moaudukaropa DXM u DYM nomxHO ObITH paBHO
HYJIIO;

— 0ut 2D nomxeH ObITh paBEH HYJIIO;

— KOJIMYECTBO JIaHHBIX, 3alMChIBAEMBIX B YCTPOMCTBO, onpezensercs noiem DXC;

— nosie LEN nomkHO yka3piBaTh Ha CIOBO WJIM JBOHWHOE Ci0BO. OHO JOHKHO OBIThH
paBHo momo LEN B TCB mnepemarumka. D10 He MoOkeT ObITh 128-OuMTOBOE CIOBO, T.K.
pa3psIIHOCTh BHEIIHEH IMHBI He Oosee 64 OuT;

— noisie TY paBHO mATH. YKa3biBaeT Ha pexuM FLYBY.

Oco6ennocts ganHoit FLYBY mnepenaun cocroutr B TOM, uro kaHan DMA 1o
BHEIIHEMY 3a1pocy OT YCTPOHCTBA HHUIIMUPYET TPaH3aKIMIO YTCHUSI BHEITHEH nmamsTh. Korma
TPaH3aKIMs YTEHUS MOSABISETCS Ha BHEIIHEH MYJIbTUIPOIIECCOPHOI IIMHE W BHEIIHSS MaMsTh
BbIJIaET JJaHHBIC HA MIMHY, HHTep(delic BHEIHEro nopra nHGOPMUPYET BHELITHEE YCTPOUCTBO,
YTO OHO MOXKET NPUHATH AaHHbIE ¢ MMHBL. Ha 3TOM nuki yteHus 3akanuuBaercs. [Ipoueccop
He IepecbuaeT npounTaHHble JaHHble B DMA koHTposuiep.

7.5.5.7 Cemagopet DMA

Kananet DMA ¢ HyneBOro 1o TpeTuii sIBIsIOTCS KaHaJlaMH OOIIEro Ha3HaYeHUsI U MOTYT
UCIOJIb30BAThCA PA3IMYHBIMU BEAYIIMMHU YCTPOMCTBaMU HWJIM IpoLeccaMu. Y CTpOICTBO,
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KOTOPOE€ XOUYeT UCIO0JIb30BaTh kKaHal DMA NoKHO onpenenuTh, JOCTYIEH JIM OH B TEKYIIHI
MOMEHT, T.K. KaHallbl DMA SBISIIOTCS CUCTEMHBIM pecypcoM. PEKOMEHIIOBaHO JenaTh 3TO
IIPOrpaMMHBIM METOJIOM, UCIIOJIB3Ys COTJIaCOBaHHYIO 00JaCTh B MaMsTH KaKJIOTO Mpolieccopa
JUTSL OTIPEIeNICHUsI JOCTYITHOCTH KaHaJoB. DTa 00J1acTh MaMATH JOJKHA MEHSITHCS TOJBKO TIPU
WCIIOJIb30BAHUH OTEPALNH «YTEHUE-MOAN(DUKAIIUS-3AITUCHY.

7.5.5.8  Pexcum keumupoeanus

Kaxnpiii u3 yerbipex kaHaioB DMA MoryT 3amyckaThCsi BHEIIHMM 3allpOCOM —
nDMARO, nDMAR1, nDMAR2 u nDMARS.

Jloctyn 3anpammBaeTcsi, KOrJja BHEIIHUE YCTPONUCTBA BBICTABIISIET HU3KUI YPOBEHb Ha
NDMARX. ®poHT BHEMIHET0 CHTHaja (UKCUPYETCS IMPOIECCOPOM U CHHXPOHH3UPYETCS C
TakTOBOM yactoror SOC-MMHBI Ipoleccopa.

BHemnee ycTpolicTBO HE 00513aHO KJ1aTh IEUCTBUTEIBLHOTO MPOX0XKACHHS TPAaH3aKIUU
Ha IIMHE, PEX/Ie YeM CAeNaTh cleAyrouii 3amnpoc no suann NDMARX. 3anpocs! XpaHsaTcs BO
BHYTPEHHEM CUYETUHMKE KaHaya. CueTYuK XpaHuT 10 15 3anpocoB, Tak 4TO BHEIIHEE YCTPOHCTBO
MOJKET co371aBaTh J0 15 3ampocoB, mpesxk/ie 4eM nepBblil Oyaetr oopadoTaH.

Bbonee 15 3anpocos 6e3 nepenaun DMA MOTyT BbI3BaTh HEMPEICKa3yeMble PE3YIbTaThI.
Ecnu kanan DMA otkitodeH, To cooTBeTcTByromuid curiai NDMARX urnopupyetcs.

7.5.6 DMA nopra cBsi3u

Yetsipe kanana DMA onpenensroT nepegayu OT NOPTOB CBSI3U K BHYTPEHHEH MTaMSITH,
BHEIIHEW NMaMATH WIK IPYTUM IIOPTaM CBs3U. [[pyrue dersipe KaHajla ONpENeisoT Iepejayn
13 BHYTPECHHEN NaMsTH, BHEIIHEW MAMATH U OJIHUX ITOPTOB CBSA3M K JIPYTUM IIOPTaM CBSI3U.

Oco0enHocThI0 KaHanoB DMA nopToB cBsi3U ABJISE€TCA TO, YTO BCE OHU UMEIOT TOJIBKO
onuH peructp TCB. Jlnsa kaHanoB ¢ yerBepToro no ceapmoit 3to TCB nepenaTunka, KOTOpbIi
YUTAECT JTaHHbIC U3 BHEIIHEH WIM BHYTPEHHEH NaMSATH W OTIIPABJISET JAHHBIE B IEPEIaTUUK
nopra cBsi3u. st kaHanoB ¢ BockMoro 1o 11 3to TCB npuemHuKa, KOTOpBINA OepeT JaHHbIE U3
IIPUEMHHUKA IIOPTA CBSI3H U NIEPECHUIAECT UX BO BHYTPEHHIOK UJIM BHEILIHIOK MTaMSTh.

Kak u B ciydyae kaHayioB oOlero HazHaueHus, O0JbIIMHCTBO napameTpoB TCB He
MMEIOT OTHOIICHUS K MOPTY CBSA3H U OMKCHIBAIOT TOJIBKO OJIOK JAHHBIX JIMOO MOBEACHNE KaHaIa
BO BpeMmsi paboThl win 1pH 3aBepiuenuu nepeaauu. [lone TY peructpa TCB yka3piBaeT Ha TUl
nepeaavm.

7.5.6.1  Ilopm cesa3u 60 6HympeHHIOI0 \ GHEUWIHIOIO NAMAMb

JIns mepeHoca JaHHBIX OT MOPTOB CBA3W BO BHYTPEHHIOK WJIM BHELIHIOK MaMATh
JOJKHBI MCIIOJIB30BATHCS TOJIBKO KaHalbl ¢ BocbMmoro 1o 11. Ilpuemnuk TCB 3Tux xananos
JIOJDKEH OBITh 3alPOTPaMMHPOBAH COOTBETCTBYIOIIIUM 00pa30M.

Jns mepenadyn BO BHYTPEHHIOKO AMSTh:

— Peructp DP

[Hone TY nomkHO OBITH PaBHO JIBYM WJIM TPEM, YTO YKa3bIBa€T Ha BHYTPEHHIOIO
MaMsTh.

— Peructp DI
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Wunnuanu3upyeTcs: HadadbHBIM aApecoM OJI0Ka AAHHBIX BO BHYTPEHHEH MaMsTH,
KyZa OyAyT IepechbuIaThCsl JTaHHbIE U3 MOPTa CBS3H.

Jlis mepenadn BO BHELIHIOIO NTAMSATh

— Peructp DP
ITosne TY nosmkHO OBITH PaBHO YETHIPEM MJIM CEMH, YTO YKa3bIBAeT HAa BHELIHIOIO
aMATh.

— Peructp DI
Wunnuanu3upyeTcst Ha4allbHBIM aJpecoM 0JIOKa TaHHBIX BO BHEIIHEH NaMsITH, Kyaa
OyayT nepecbuIaThCsl TaHHbIE U3 TIOPTa CBSI3H.

[lepenaya Bcerma MHUIMHPYETCS MPUEMHUKOM KaHana cBsizu. Kak Tonbko Oydep
MpPUEMHHKA 3arpy)kaeTcsi MPUHATBIMH JaHHBIMU, TIOChUTIaeTCs 3ampoc k kaHainy DMA, u on
BBITNIOJIHSIET NIEPECHUIKY JTAHHBIX B 0JIOK JaHHBIX onucbiBaeMblil peructpom TCB.

Kananet DMA 1opToB CBSI3U UMEIOT OJIHY OCOOEHHOCTh MPU OPTaHMU3AIUU EMOYKH
omepaluii: ecii B YHHUBEpPCATbHOM KaHaje HoBoe 3HaueHne TCB MoxeT ObITh 3arpy»eHo
TOJIBKO B PETUCTP TOTO K€ KaHaja, TO JIJIs KAaHAJIOB IIOPTa CBA3M MOKHO yKa3aThb HOMEp KaHaja-
npueMHuka, cienyrouiero TCB. IlpaBna HoMep kaHana-mpUeMHUKA JIEKUT B IUANa30He OT 4 10
11. ITosTomy mocie oKOHYaHUSI pabOThl OJIUH KaHAJl MOXKET MHUIMUPOBATH pabOTy APYroro
KaHaJa.

75.6.2  BuympenHnasn/éHeuwiHAs NAMANb — HOPM CEA3U

JIn1s1 mepechUIKK JaHHBIX U3 BHYTPEHHEH MJIM BHEIITHEN TAMSITH B TIOPTHI CBSI3U JOJIKHBI
HCIIOJIb30BATHCS TOJIBKO KaHAJbI ¢ 4eTBepToro mno ceapmoil. Ilepenatunk TCB 3Tux kaHanoB
JO0JKEeH OBbITh 3alIPOrPaMMUPOBAH COOTBETCTBYIOIIMM 00pa3oM.
Jns nepenaun U3 BHyTPEHHEN ITAMSTH
— Peructp DP
[Tosnie TY nomxHO OBITH paBHO JBYM WJIM TPEM, YTO YKa3bIBaeT HAa BHYTPEHHIOKO
MaMSTh.

— Peructp DI
Nuutmanu3upyercss HadadbHBIM aipecoM OJIOKA JaHHBIX BO BHYTPECHHEW MaMSITH,
OTKy/aa OyAyT YUTAThCS IaHHBIC ISl TIOPTa CBSI3HU.

JIns nepenadn U3 BHEIIHEN NTaMATH

— Peructp DP
[Tone TY nomKHO OBITH PaBHO YETHIPEM HIJIM CEMH, YTO YKa3bIBA€T HA BHELIHIOIO
MIaMSITh.

— Peructp DI
NHunpmanu3upyercs HadaldbHBIM aJpecoM OJIOKAa JAaHHBIX BO BHEIIHEW MaMSATH,
OTKyJia OyJyT YMTaThCs JaHHBIE JUUIS IOPTa CBSI3U

[Tepenava Bcerma MHUIMUPYETCsl TMEpenaTdyukoM mopTa cBs3u. Kak Tonbpko Oydep
nepefaTurKa CTaHOBHUTCS IMYCT — IMOChUIaeTcs 3amnpoc k kanainy DMA, u oH BblnonHsieT
NEPEChUIKY JaHHBIX U3 0J0Ka JaHHBIX, omuckiBaeMoro peructpom TCB, B 6ydep nmepenatunka
MOpTa CBSI3HU.
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7.5.6.3  Ilepecviika medxncoy nopmamu ceasu

Kontpomnep DMA noaaepxuBaeT BO3MOKHOCTb MEPECHUIKU JaHHBIX MEXKTy TTOPTaMH
CBs131 0€3 UCTOIB30BAHMS MPOMEKYTOUHBIX OydepoB B mamsiTu. [IoHATHO, UTO Mepeaya MOKET
UITH OT MpHUEMHHUKA TOpTa CBSI3M B NEpeAaTdyuKk MopTa CBsi3U. [loCKOJIBKY WHULIMATOPOM
nepenayd B JAHHOM CiIydae BBICTYIIAaeT IPUEMHHUK IMOpTa CBSI3M, TO TakKWe Iepefadu
MOAIEPKUBAIOTCA TONbKO kKaHaiamu DMA ¢ Bocsmoro 1o 11. OtiaudyueM Takoi nMepecbulkd OT
MEPEChUIKM B TAMATh SBISIETCS HEOOXOIUMOCTH JIOMOJHHUTEIHHOTO KOHTPOJS TOTOBHOCTH
nepeaaTurKa KaHaia CBSI3U MPUHSTH JaHHBIE OT TpueMHKKa. OCOOCHHOCTH TPOrpaMMUPOBAHHUS
TCB npueMHuka kaHaJIOB ¢ BOCBMOTO 10 11cocTosut B cienyromem:
— Peructp DP
[Tone TY momxHO OBITH PaBHO €AMHUIIE, YTO YKA3bIBAET HA TTOPT CBSI3H.
— Peructp DI
Nuunmanusupyertcs agpecom nepeaaTurka nopra CBsizu, KOTOPbIi OyeT MPUHUMATD
nannabie. Anpec 0x1F04A0 mns mopra cBasu 0, Ox1F04A8 nma mopra ceszu 1,
0x1F04B0 nna mopra cBsizu 2, 0x1F04B8 nns mopra cBsizu 3. Ha camom gene B
JAHHOM aJipece BaKHBI TOJBKO OUTHI 3 U 4. C MX MOMOIIBIO KOAUPYETCS HOMEpP
nepenaTyrka nopra cBssu. Bee npyrue 6utsl 6€3pa3inuyHbI.
— Momudukatop DXM nomxeH ObITh COPOIIIEH.

[lepemaua Bcerga WHUIMUPYETCS TOTOBHOCTBIO MPUEMHUKA KaHala CBS3M U
TOTOBHOCTBIO TepelaTyuka KaHama cBsizu. Kak Tombpko Oydep mNpueMHHKA 3arpyskaercs
MPUHATBIMU JaHHBIMH, TocbkUIaeTcs 3ampoc k kaHany DMA. Kanman DMA ananusupyer
coctosiHMe Oydepa mepeaaTyrika, B KOTOPBIM OH 3alporpaMMUPOBAH 3amnucaTh JdaHHbe. Eciau
Oydep mepenaTynka KaHajga CBI3U IMyCT — MPOUCXOIUT MIEPEChIIKA.

757 Kanaasl AUtoDMA

JIBa kanana AutoDMA c Homepamu 12 u 13 noaiepKuBarOT BO3MOXKHOCTh IEPECHLIKU
JaHHBIX OT BHEIIHEr0 BEAYIIEro YCTPOWCTBA BO BHYTPEHHIOI MaMsTh mpoieccopa. biok
nanHbiX B TCB npueMHuKa onuchiBaeTcs CTaHAApTHBIM o0pa3oM. [TapameTpsl paboThl kaHama
U 3aBeplieHus pabOThl KaHala OMNpeNeNstoTCs CTaHAapTHBIM 00pa3oM. EQuHCTBEHHBIM
orpannueHueM B TCB sBasiercs To, uto Tvn oOMeHa TY qoikeH ObITh paBeH JIBYM WUIIU TPEM,
T.€. IPUEMHUK JAHHBIX BCEr/la BHYTPEHHSS MAMSITh.

Kaxnpiii kanan AutoDMA umeer 0ydep nanubsix. Kanan 3anpammuBaeT BbINIOJTHEHHUE
TpaH3aKLMHU, KaK TOJbKO B Oydepe MoaBistoTcs JaHHbIe. PazmMep Oydepa AJaHHBIX COCTABIISIET
yeTbipe 128-pa3psanbix cioBa. TpeboBaHueM B paboTe KaHaja SBJSETCS COOTBETCTBUE pa3Mepa
JaHHBIX, 3alUCBhIBAEMbIX B Oydep, pa3mepy onepaHaa, KOTOpbii omnpeaensiercs nojem LEN B
peructpe TCB.

Kanan mpunumaer nanusie B Oydep, TOIbKO Korjaa oH akTuBeH. Ecim mpoucxoaut
3amuch B Oydep npu HEaKTUBHOM KaHajie — TeHepupyeTcs ar OonmoKH.
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7.5.8 brpicTpoaeiicteBue DMA

JlanHas riaBa onuceiBaeT odiee ObIcTpoaelcTBUe KoHTposuiepa DMA npu yciaosun
HaJM4usl HECKOJIBKMX aKTUBHBIX KAHAJIOB, IBITAIOIIUXCS OJHOBPEMEHHO IOIYYUTh JOCTYI K
BHEIITHEH \ BHYTpEHHEH MaMsITH.

7.5.8.1 DMA enympenneit namamu

Kananet DMA mony4aroT J0CTyn K BHYTPEHHEH TMaMsTH COTJIAaCHO CBOUM
npuoputreTaMm. B 11e10M moTeps nNpou3BOAUTENLHOCTH MPU MEPEKITIOUYEHUN MEXKIY KaHallaMu
orcyrctByeT. JltoOas xoMOMHALMSI TOPTOB CBSI3M M JAPYTHX IMOPTOB ISl MEpeladyd HUMEET
0JIMHAKOBYIO MAKCUMAJIbHYIO CKOPOCTh BHYTPEHHEH Mepeaun, COCTABISIIONIYIO OJTHY Tepeavy
DMA Ha TakT.

C Touku 3peHust ObicTpoericTBus kKaHaibl cBsa3u DMA (¢ 4 mo 11) uMmeroT cienyromue
0COOEHHOCTH:

— KaHaJbl C YETBEPTOrO MO CEAbMOM MpHU paboTe C mepeAaTuMKaMU TMOPTOB CBSI3H
MaKCUMaJIbHO 3arpy’kaloT IIMHBI IMpolleccopa B cliydae, KOrja mnepeqaTdukd paboTaioT Ha
MaKCUMaJIbHOM YacTOTE U MPU MIMPUHE HIUHBI B YeThIpe OMTa. B 3TOM citydae nepenaya oHOTO
128-paspsimHoro cioBa (6€3 KOHTPOJIST) MPOUCXOAUT 3a 16 TaKTOB 4acTOTHI IpoIieccopa (BOCEMb
takToB SOC-munsel). [losromy kanany DMA nHeobxomumo 3a Bocemb TakToB SOC-IIHUHBI
yCHeTh MPOYUTATh HOBBIC JaHHBICE M3 BHYTPEHHEW mnamatu. Eciu npu yteHuu He Oyner
KOH(MIUKTOB JocTyna, kaHait DMA Moxer crenarh ureHue 3a ceMb TakToB. IIpu 3Tom ecnu
paboTaroT Bce dYeThIpe mnepemaruuka, koHtpouiep DMA Oyzaer reHepupoBaTh TpaH3aKIUU
Ka)KJIbIe YEThIPE TaKTa U3 BOCHMH,

— KaHaJbl ¢ BochbMoro nol 1 mpu pabore ¢ mpueMHUKaMH MIOPTOB CBSI3H MaKCUMAIbHO
3arpykaroT IIMHBI Tpolleccopa B Ciiydyae, KOrja MPUEMHHKH pabOTal0T Ha MaKCHMallbHOU
4acTOTE W MPH IIMPUHE IIUHBI B 4eThIpe Outa. B aTom cinydae mpuem ogHoro 128-paspsaHoro
cinoBa (0e3 KOHTpOJSA) MPOMCXOJHUT 3a 16 TaKTOB YacTOTHI Iporeccopa (BOCEMb TaKTOB
SOC-mmmnbl). [Toatomy kanamy DMA nHeob6xomumo 3a BoceMb TakToB SOC-IIHMHBI yCHETh
3amMcath HOBBIE JJAHHBIE U3 MPUEMHUKA BO BHYTPEHHIOIO MaMsaTh. Eciu npu 3anucu He Oyner
KOH(MIUKTOB M0CTyMa, To KaHat DMA MokeT 3To c/ienath 3a 1Ba TakTa (TaKT Ha aHAJIHM3 3a1mpoca
OT TMpPUEMHHKAa W TaKT Ha apOuTpax noctymna). [Ipu 3ToM eciau paboTalOT BCE UYETHIPE
npueMHuka, To koutposiep DMA Oyzner reHeprupoBaTh TpaH3aKIMK Ka)Kble YETHIPE TaKTa U3
BOCHMH.

TakuMm o0pa3om, eciu BKIOYUTh BCE BOCEMb KaHAJIOB MOPTOB CBA3M HA MAKCUMAaJIbHON
9acToTe, TO MBI OyZIeM UMETh 3allpoc K BHYTpeHHEH mamsaTa co cTopoHsl DMA kaxpiii TakT
SOC-muHbl. M0OXXHO CKa3aTh, UTO KaHAJbI C HYJIEBOTO MO TPETUI HE CMOTYT MOJIYYUTh TOCTYII
K BHYTpeHHe# namsTi B 3To Bpems. Eciau kanans! 12 u 13 OyayT UMeTh NPUOPUTET BBIIIE YEM
KaHaJIbI CBSI3U, TO OHM OyIyT MPUTOPMaXMBaTh OOMEH 10 KaHajaM cBsizu. Ecnu ske kanamsl 12
1 13 OyayT UMeTh NPUOPUTET HUXKE, TO BO3MOXKHA OIIMOKA B UX paboOTe, T.K. OHU HE CMOTYT
MOJTYYUTh TOCTYN K BHYTPEHHEW MaMsATH U ToTaa ux Oydep nepenonxautcsa. Ecnu mopTel csizu
OyayT paboTaTh HE HAa MAaKCHMaJIbHOM YacTOTe, a BABOE MEHBIICH, TO I JOCTyNa K
BHyTpeHHel namsatu octaercst 50 % BpeMeHH.
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Ha ckopocts oOMena kananoB DMA ¢ BHyTpeHHEH namMsaThIO BIUSET Takke U paboTa
nporieccopa. Ecnu mpoueccop uvacto obOpamaercss Ha SOC-mUHY I YT€HUS JAHHBIX C
nepupepuiHbIX pErUCTPOB, TO OH MOXET IpuTopMaxkusatb DMA, eciiu LUK YTeHUs TONAAaeT
Ha 3anpoc or DMA. Torna npu nocryne k SOC IFIFO npoueccop 6yner uMeTh 6oJiee BBICOKUN
MPUOPUTET, U KoHTposuiep DMA OyzaeT nputopMaxuBarth.

C TOYKHM 3peHus OBICTPOICHCTBUS KaHAJIbI 00ILEro Ha3HAuCHUS (C HYJICBOTO IO TPETHIA)
UMEIOT CIEAYIOUINEe OCOOCHHOCTH:

— TpaH3aKLIMM KaHAJIOB pa3/eleHbl Ha JBE 4yacTU. B mepBoil yacTu BBHINOJHSETCS
YTEHHE IaHHBIX U3 TaMATH BO BHYTpeHHUI 0ypep DMA. Bo BTOpoii yacTu et 3anuch JaHHBIX
u3 Oydepa B mamsThb;

— 4eThIpe KaHajla UMEIOT o01uii Oydep pasmepom Bocemb 128-pa3psaHbIX CIOB;

— KaHaJIbl MOTYT 3alycKaThb /10 8-MU ONEpalMid YTEHUs, HE JOKHUAASICH BHIMOIHEHHS
orepanuii 3amuc.

B03MOXXHOCTh TeHepalMu cpa3y BOCBMH TpaH3aKUHWM YTEHHS OJHUM KAaHAJIOM
3HAYUTEIBHO YBEIMUMBAET CKOPOCTh 0OMeHa. Eciiu Ob1 BTOpast TpaH3aKIMs HAUWHAIACh TOJIBKO
1ocje BBIOJHEHUs (a3bl 3alKucu NEepBOil TpaH3aKLUHU, CKOPOCTh pabOThl KaHayia ObL1a Obl
npaktudyecku B 10 pa3 memiennee. Bmecte ¢ Tem npu paboTe HECKOJIBKHX KaHAJIOB OOILEro
Ha3HAUYEHUs CaMbli MPHOPUTETHBIM KaHal NMPAKTUUYECKH IIOJIHOCTBIO 3aXBaTbIBaeT TpaguK
KOHTpOJUIEpa, W CIEAYIOIUNH KaHal MOXET HayaTb Iiepefady TOJBKO II0CI€ IIOJHOIO
3aBepieHus 0OMeHa 0osiee BBICOKONMPHOPUTETHOrO KaHana. [1o3ToMy MOXKeT 0KazaTbCs, UTO
LEMoYKa W3 YeThIpex ornepauuid Ha oAHOM kaHajie DMA MoOXeT BBINOJHHUTBCS C TOW K€
CKOpPOCTBIO, KaK M 4eThIpe 0OMeHa OJHOBPEMEHHO Ha Pa3HbIX KaHajaX. DTO CIPaBEJIMBO IS
Cilydasi IepechlIOK MEK/y BHYTpPEHHEN M BHELIHEH naMaThio, koraa outr DRQ paBeH Hymio u
KaHaJI He YKJET BHEIIHETO 3aIpoca.

7.5.8.2 DMA eénewmnen namamu

Pabota ¢ BHEIIHEH MaMsIThIO UMEET OCOOEHHOCTD, CBA3aHHYIO C TEM, YTO JIOCTYI K 3TOM
NaMsTH HAMHOTO MeEJIJIEHHee, YeM K BHYTpeHHeW. Ecinu nocTyn K BHYTpeHHEW maMsaTu Jyis
koHTposuiepa DMA moxeT npoucxoauts Kaxabld TakT SOC-IIUHBI, TO JIOCTYH K BHEUIHEH
namsTu OyJeT MPUTOPMaKMBAThCS M3-3a 00Jiee HU3KOM 4acTOThl BHEUIHEHW MIMHBL. B nydiiem
cinydae (Hanmpumep, npu goctyne K SDRAM) 3To MOKeT ObITh OJTUH TaKT BHEITHEH IITMHBI.

Kontpomiep DMA moxer orceuiaTe Kaxasld TakT SOC HIMHBI 3apOC K BHEUIHEH
namsTi. D1H 3anpockl nonangaot B OFIFO Buemnero unrepdeiica. bydep storo unrepdeiica
MMeEeT OTpaHHYCHHBIN pa3mep — He Oosiee BockMu 3ammceid. [Ipu a3Tom 3amuck B Oydep unet co
ckopocthtio SOCCLK, a urenue co ckopoctbio SCLK. OObIYHO YacTOTa BHEIIHEH MIMHBI KaK
MHUHUMYM B JiBa pa3a Hke yacToTel SOC muHbl. [ToaToOMy 3anonHuB 6ydep 3a BoceMb TaKTOB,
koHTposuiep DMA Oyzner oxunate Halin4yue cBOOOJHOrO Mecta B Oydepe, U B JanbHEHIIEM
CKOpPOCTH 3anucu B 0ydep OyaeT COOTBETCTBOBATH CKOPOCTU UyTeHUSI. CKOPOCTh YTEHUS 3aBUCHUT
ot MHOTUX ¢aktopoB. Hampumep, ais SDRAM st0:

— HaJM4Me IPaB JOCTYIA K BHEIIHEN IIMHE (3TO HY>KHO JJI JII000ro THUIIA TaMATH);

— OTCYTCTBHUE PEreHEepaluy NaMsATH B MOMEHT 3aIpoca JA0CTyIa;

— OTCYTCTBHE HEOOXO0AMMOCTH reHepupoBaTh komanay ACT;
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— JJIMHA 3alpamruBacMOro Oorcepanjia v lMprHa MIWHbI JJaHHBIX BHEIIIHEH ITaMsTH.

[To cyTu noka oiMH 3ampoc K NaMATH HE 00CIIy>KUTCS, BTOPOU 3alpoC HE NOCTYIUT Ha
00paboTky. B mpoueccope umeercs nojaepxka s BBIITOJHEHUS Ooyiee ObICTpOro oOMeHa
SDRAM. KoHTposiep BHEIIHEN aMsATH OTCIIEKUBAET CUTYALMIO TIOCIEA0BATEIBHOT0 JOCTyIA
K OJTHOM CTpaHHILIE JUHAMUYECKON IMAMSITH U MOAAECPKUBAET KOHBEHEPHBIN JOCTYI B IIpeJenax
OJTHOW CTpaHMIIbl. DTO MO3BOJSET 3HAYUTEIBHO YCKOPUTH OOMEH. DTOMY CIIOCOOCTBYET U TOT
(akTop, UTO KaHaJbI C HYJIEBOT'O IO TPETUN MOT'YT (POPMHUPOBATH 1O BOCBMH MOCIIEI0BATENbHBIX
3anpocoB. [[ns AMHAMMYECKOH NaMATH OYEHb HENPHUATHBIM MOMEHTOM SBJISIOTCS YacThle
JOCTYIIBI B pa3JIMYHbIE CTPAHULBI TAMSTH T.K. 3TO BBI3bIBAET HEOOXOAMMOCTh YaCTO BHIIIOJIHATH
IOA3apsA] TEKYIIEH CTPaHUIBI U 3aHOBO aKTHBUPOBATh CIIEAYIONIYIO CTPAHHUILY.

JlonoHUTENbHAs CI0KHOCTh BOZHUKAET NP padoTe B MYJIbTUIIPOIIECCOPHOI CUCTEME.
Ecnu nporeccop 3axBatui MUHY Ui OOMEHa, JJi1 HETO OYEHb BaKHO UMETh OJIOK 3alpOCOB K
BHEIIHEH MaMATH T.K. B 3TOM CIIy4yae OH MOJKET BBIIOJIHUTH BCE UX BMECTE, HE OCBOOOXKIAs
LIMHY IIOCJIE OJHOIO 3ampoca. 37EeCh BO3MOXKEH BBIUIPBIII B CKOPOCTH M3-3a OTCYTCTBHS
HEOOXOUMOCTH YacTO BBIMOIHATH apOUTPaK TOCTYTIA.

Kanans! cBa3u DMA Takke MOT'YyT COXpaHsSTh CBOU JIaHHBIE BO BHELIHEH NMaMsITH WU
OpaTh JaHHbIE U3 BHEIIHEHW namsATH. B npuHnumne, ecnu padoTaeT TOJIBKO OJUH KaHaJl (Ha pueM
WIM Tepenavyy), TO Npu paboTe C BHEIIHEW JAMHAMHYECKONW MaMSThIO €CTh BEPOSITHOCTH
MOJIIEPKKU BBICOKON ckopocTu obmeHa. [Ipu mocienoBaTesIbHOM JOCTYyIE K MaMATH U IpU
HIMpUHE WHUHBI B 64 OWTa MOXKHO TMOJYYUTh CKOPOCTH JAaHHBIX OJM3KYI0 K MaKCHMaJbHOU
CKOpoCTH KaHana cBsi3u. OpHAaKo eciu paboTaeT HECKOJIBKO KaHaIoB, TO 3()PEeKTUBHOCTH
oOMeHa OyAeT CHMXKAThCs U3-3a HEMOCIEA0BaTEILHOTO JOCTYIAa K namMsaTH. B ciyyae kaHanoB
CBsI3M 00JIe€ CKOPOCTHBIM BApUAHTOM MOKET OKa3aThCs MPUEM JaHHBIX U3 [TOPTa CBSI3U B Oydep
BHYTPEHHEW MaMATH, a 3aTeM Iepechbulka 3Toro Oydepa BO BHEIIHIOI MaMATh, YeM MpsiMast
[IepEeChlUIKa U3 KaHaJla CBSA3H BO BHEIIHIOKO NIAMSATh.

7.6 Iloptsl cBsa3u (LVDS)

[Ipouieccop coaepKUT YEThIPE MOTHOAYIUIEKCHBIX NOPTA CBSI3H, KaXKIbI U3 KOTOPBIX
o0ecreynBaeT JOMOJHUTEIbHBIE BO3MOXKHOCTH BBOJA-BBIBOAA JAHHBIX: YETHIPEXOUTHBIN
MIpUEM U YETHIPEXOUTHYIO Mepeavy, UCHob3ys TexHonoruto LVDS.

bnaronaps cnocoOHOCTH paboTaTh HAa ABOMHON CKOPOCTH TMEpelayyl TaHHbIX — JaHHbIE
B 3aIenke o (POHTY U cpe3y TAaKTOBOTO cHTHaja — ¢ yactotoi a0 500 MI'm, kaxaprit mopT
CBSI3M MOKET MOoAJIepkuBaTh nepenady 10 500 MOalT B ceKyH1y B KaK/I0M HaIlpaBiICHUH AJIs
KOMOMHHPOBAaHHOW MaKCHMAJIbHOHN MPOIYCKHOM criocobnoctu 4 I'6aift/c.

[TopTsl cBsA3M 0OeCTIEYNBAIOT JOMOJHUTEIbHBI KOMMYHUKAIIMOHHBIN KaHaJ, KOTOPBIN
WCIIONBb3YETCd B MYJBTUIIPOLECCOPHBIX CHUCTEMAxX JUJIsi OCYIIECTBIICHHS JIByXTOUYEUHOMU
MEXKIIPOLIECCOPHOU CBsI3U. [IpniokeHns Takyke MOTI'yT UCIIOIb30BaTh OPT VIS 3arPy3KH.

VYrpasneHue nepenadel sApOM IIPOLECCOPA BBITOIHAETCS MTOCPEACTBOM MEXAHU3MOB
IpepbpIBaHUs U ompoca. YIpasieHHe nepenadeil koHtpomiepom DMA BblnosiHsAETCA 4depes
HazHaueHHble DMA-kanansl mpuema/mepenaun. [Ipum stom Bce kananmst DMA  mopToB
HOJIEP>)KUBAIOT LENOYKU OINepalui, a TakkKe MOryT ObIThb HCIOJb30BaHbl MpPU 3arpyske
IIpOLIECCOpa BO BpPEMs CTapTa.
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7.6.1

ApXHTEKTypa NOPTOB CBA3HU

Kak mokazano Ha pucyHke 48, mopTel cBs3u mnoakiaoueHbl kK SOC-muHE Kak

nepugepuitHoe ycTpoucTBO.

Paboraet ¢
Mpy Npomy Ko Paforaere  PalioTaeT "THHTU?L'H
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Pucynok 48 — [loaknroyeHre MOpTOB CBSI3U HA KPHUCTAJLIE

ITopT cBSI3M COCTOUT U3 JABYX YacTeW — NepelaTunK U npueMHuK. Kananel nepenaun u
npruemMa UMEIT TpolHOM Oydep, kak mokasaHo Ha pucyHke 49. BydepHble peructpsl,
noaximoueHHble K SOC-muHe, noctynHsl nporpaMmmucty kak peructpsl LBUFTX u LBUFRX.
Onu sastores 128-pa3psaaHbIMH, 0TOOPa)KaeMbIMU B MAMSTH YHUBEPCAIbHBIMU PETUCTPAMH.
Peructpbl nOMOMHUTENbHBIX Oy(pepoB M CIABUTOBBIE PETUCTPbI SABIAIOTCS MPOTrPaMMHO

HCOOCTYITHBIMHU.
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S0C BUS
FAN
TX BUFFER A BUFFER
1
TH BUFFER R TEMFORERY
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2
T BHIFT A BHIFT
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Pucynok 49 — ApxurekTypa nopTa cBsizu

JononautensHas Oydepusanus MO3BOJISET KOHBEHEPU3UPOBATH OIEpAIlUU MpUEMa-
nepegayr Tmopra CBs3M U omnepauun KoHTpoiuiepa DMA. Takke umeeT 3HAYE€HHE, YTO
CIABUTOBBIE PETHCTPHI IpHEMa-Tiepeaud UMEIOT COOCTBEHHYIO YacTOTy paboThl, KOTOpas
oTM4aeTcsa oT 4acToTbl SOC-IIHUHBI.

7.6.2 BHemHHe BbIBOJbI IOPTOB CBSA3U

Jlnst BbIMONHEHUsT OOMEHA JaHHBIMH C BHEUIHUMH YCTPONWCTBaMHU MOPTHI CBSA3U
WCIOJIb3YIOT BHEIITHUE BBIBOJBI MUKPOCXEMBI, KOTOphIE onucaHbl B Tabmuie 98. B Tabmure
MIPUBEJICH MEepPEeUeHb BHIBOJIOB OJJHOIO MOPTA CBSA3M. 3HAK ‘X’ B MMEHHU CHUTHAJA YKa3bIBaeT Ha
mopt cBsi3u — 0, 1, 2 wim 3. B HaOop BHEWIHUMX BBIBOJOB IOpPTa CBSI3U BXOAAT Kak
mudpepeHnanbHbIe BEIBOIBI, TaK M OOBIYHBIC BBIBOJBI. sl Kaskmoro auddepeHIrnalIbHOTO
BbIBOJIA cyllecTBYeT napa JuHui: P u N. Ha nunun P nnepeiaercs nCTUHHOE 3HaYECHKUE CUTHAJA,
a Ha TMHUMU N MPOTUBOINONOXKHOE. Pa3aenbHble MMUHBI JaHHBIX AJI IpUeMa U Ui 1epefadu
UMEIOT PAa3psSIHOCTh ueThlpe Oura Kaxkzaas. [lpm 3ToM HMeeTcsl pexXHuM Iepenadu C
MCIOJIb30BAHUEM TOJIBKO OJHOTO pa3psija MIWHbI TaHHBIX U3 YEThIPEX.

Tab6numa 98 — Onucanue BEIBOJOB — MOPTHI CBS3U

CurHan Onucanue
LxDATO3-0P [[nna nannapix 3—0 nepegaya LVDS P
LxDATO3-0N [[Inna nannaeix 3—0 nepegava LVDS N
LXCLKOUTP | TakroBslii renepatop nepegaun LVDS P
LXCLKOUTN | TakroBslii renepatop nepegaun LVDS N
BxonHol curHanm mnoATBEpKACHUS TNepeaaTdyuka. Mcmosb3yst 3TOT CHUTHA,
MIPUEMHUK YKa3bIBAET NEPEAATUYNKY, YTO MOKHO MPOI0JDKATH TMepeady

LXACKI
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Curnan Onucanue
3aBepuienue Onoka. Korna nepemaua BbIONMHSAETCS ¢ UCMoOiab30BaHueM DMA,
JAHHBIA CUTHAJ YKa3bIBaeT MPUEMHUKY, UTO MEepPeIaBaeMbIii OJIOK 3aKOHYHIICS.
LxBCMPO ITepen HauaOM WHULMATU3AIMH ITOPTA, MTOPT CBSI3U BBIAACT CUTHAT BBICOKOTO
ypoBHs Ha LxBCMPO (neakTuBHpOBaH), yKa3biBas NMPUEMHHKY, YTO IOPT
MOJICOeIUHEH
LxDATI3-0P Hannbie 3-0 nmpuem LVDS P
LxDATI3-ON Hannsie 3—0 mpuem LVDS N
LXCLKINP TakToBslii reHepaTop npuema LVDS P
LXCLKINN TakrtoBblii TeHeparop npuema LVDS N
LXACKO BrixogHoW curHan MOATBEPXkKACHUS NpUEMHUKA. VCmonb3ys 3TOT CHUTHA,
X MPUEMHHK YKa3bIBaeT MEPEIaTYUKy, YTO MOXKHO MPOJOIKATh Iepeaayvy.
3aBepmienne 6moka. Korna nepemaua BBIMOMHSAETCS ¢ UCIOIb30BaHeM DMA,
LxBCMPI JAHHBIA CUTHAJ YKa3bIBaC€T MPHUEMHHUKY, YTO IEePEAaBaACMbIi OJIOK 3aKOHYHIICS.
X [Tocne copoca curnan Beicokoro ypoBHs Ha NLXBCMPI yka3siBaet Ha TO, 4TO K
MPUEMHHKY TIOPTA MOKIIOYCH BHEITHUH MepeaaTIuK

Ka>1<z[51171 IIOPT CBA3H UMCECT JIBa HC3aBHUCUMBIX KaHalla, OJWH IJIA IIpUcMa U BTOpOI‘/’I JJIA

nepenayu, KoTopble MOry padoTath OJHOBpeMeHHO. KaHan mepenauu nepeiaeT JaHHbIE Ha
JIpyroe yCTPOMCTBO, a KaHaJl MpUeMa MoJy4aeT JaHHbIE C IPYyroro yctpoictBa. Kaxapiil kaHan
OCYIIECTBJIIET OOMEH JJAaHHBIMU, UCTIONB3YS JIO YEThIPEX OMTOB JIAHHBIX U UCIIOJIb3YsI CUTHAJIBI
LXCLKOUTP/N, LxACKI, LxCLKINP/N u LxACKO nns ynpasnenus nepefadeid JaHHbIX.
Curnanel NLxBCMPI u nNLxBCMPO ucnonb3yroTcest 1715t ”HGOPMUPOBAHUS O TOM, YTO

TeKyIlas rnepenavya 6Joka JaHHBIX 3aBepiieHa. [IopThl CBA3M TOKHBI COSAUHATHCS TaK, KaK 3TO
MoKa3zaHo Ha pucyHkax 50, 51.

LEDATOR0P L] _ Le DATIZ0F
LD AT 0 " LEDATIR-OH
LeCLEQUTP ] LxCLEINP
LT LEOUTH T | LxCLEINN
LE&ACKE] % LE& CHO
GBS = T

Pucynok 50 — Kondurypanus nopra cBs3u (4eThIpexpa3psiiHbIi pexum)

LXDATOGP 1o LxDATIIP
LEDATO0N T | LosTon
LECLEOUTP - | LecLkine
LaC LEOUTH 7| weuim
LEACKl | LaA KO
ECMFD | TEECHHA

Pucynok 51 — Kondurypanus nopra cBsi3u (0JHOPA3PSIHBINA PEXIM)
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[TopTel cBsi3M mpoueccopa SBIAIOTCS TaKTUPYEMBIMU BBICOKOCKOPOCTHbIMU LVDS
nopramu naHHbiX. LVDS saBnsiercs crangaprom ana auddepeHimnanbHoi nepegayi CUrHaaioB
MEXIy ynajgeHHbIMH 3nemMeHTamMu. LVDS obecnieunBaer Oojiee BBICOKYIO YacTOTy, Ooiiee
BBICOKHH YPOBEHb YCTOMYMBOCTU K IIymMam, 0ojee HHU3KOE DHEPromnoTpeOIeHne M MEHBIIee
YHCIIO AJIEKTPOMArHUTHBIX TTOMEX.

[Tepenaua curnano LVDS tpebyet nuddepenmansaoro 3aBepiienus. Huke nokazan
mpoIece Mepeaavyn 4epe3 mopT OT OAHOW MHKPOCXEMbI K pyroi (pucyHok 52). BHyrpenHue
100 Om pesucropsl 3aBepiieHuss (RT) Ha cropoHe mpreMHHKa 00€CIeUrnBAOT BBITTOTHEHHE
naHHoro TpeOoBaHus. JIMHUM HA TUIaTE€ AODKHBI OBITH MO BO3MOXKHOCTH OJIMHAKOBBIMHU JIJISI
TOTO, YTOOBI TONEPKUBATH OJMHAKOBOE BpEMs 3aJCP)KKH JUISI BCEX BBIBOJOB TaHHBIX U
TaKTOBBIX CUTHAJIOB.

JIuaun HecummetpuaHbix curHaioB (LxACKI, LxACKO, nLxBCMPI u nLxBCMPO)
HE TaK KPUTUYHBI, HO UX 3a/ICPKKHU JOJDKHBI OBITH OJIM3KHU K 3a/IeP)KKaM COOTBETCTBYIONTUX MM
mudpepeHITnaNbHBIX CUTHAIOB.

MepepaTunk MpremHuK
LaD AT 0P LxDATIZ-0F
LINK %\"‘ ‘ LINK
DATA AT, DATA
OUTPUT & O INPUIT
LaDATOS—ON L xDIA TIA-0M
LECLKOUTP LeCLKNP
LINKE \ + LINKE
CLOCK AT, CLOCK
OUTPUT e INFUT
LECLKOUTN LECLKINN
LETHFD = GECEP
LEAC K| f= LEACKD

Pucynok 52 — Kondurypanus nepenauu Mexay MUKpocXeMaMu

TaktoBbie Bxoabl LXCLKINP/N Hencnonb3yeMbIX NPHEMHHMKOB NOPTOB CBSI3H
HOJIKHBI OBITH J00NpeeseHbl A0 AONYCTHMBIX JIOTHYECKMX YPOBHeH HaNpsiKeHHs
(BbICOKOr0 MJM HHM3KOro). Pexomennyercs moakmtouath BxoJ LXCLKINN k VSS uepes

pesuctop HOMuHaOM 4,7 kOm, Bxox LxCLKINP x VDD_IO uepe3 pe3ucrop HOMHUHAIOM
4,7 xOm.

7.6.3 TIlpuem u nmepenayva JaHHBIX

OOMeH TaHHBIMHU OCYIIECTBIISIETCS TIOCPEICTBOM 3aIMCH B Oydep nepenayn 1 YTeHHEM
u3 Oydepa npuema. J[nmuHa mepegaBaeMbIX JAaHHBIX Bcerga paBHa 128 Ourtam. Bce nanHble,
3anucaHHble B OyQep rnepenayn, KOMUPYIOTCS B CABUTOBBIN PETUCTP, KaK TOJIBKO OH CTAHOBHUTCS
IyCTBIM, U MOCJIE 3TOro nepenaroTcs. [IpueMHUK pa3pemaer mpoaoKEeHUE NMpueMa JIaHHbIX,
TOJIBKO KOTJ]a €ro CIBHUIOBBIM PEruCTp MYCT WM, KOTJa B ero Oy(epHbIX perucrpax ecTh
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JOCTaTOYHO MeECTa [JJIs NpPUEMA JAHHBIX W3 CIBUTOBOIO PETUCTPA, KOrAa IMPUEM 3TOrO
CUYETBEPEHHOTO clioBa OyzeT 3aBepiieH. [locie Toro, Kak 1e10e c4eTBEpEHHOE CIIOBO MOTYUYEHO,
IPUEMHUK MTepeMeIiaeT JaHHbIC U3 CABUTOBOTO perucTpa B Oydep mprema, Korja oH CBOOO/IEH.
Ecnu npueMHUK HE TOTOB IPUHATH CIEAYIOIIEE CIOBO TAHHBIX, OH UCIIOJIb3YET JIMHHIO
noareBepxacHust LxACKO mns mpruoctaHOBKH pabOTHI IEpeIaTInKa.
Nmena  peructpos, MOJIb30BaTENIb  MOJKET

KOTOPBIC HCIIOJIB30BAaTh IIpu

MPOrpaMMHUPOBAHHH ITOPTOB CBSI3U MpuBeAeHb! B Tabmuuax 99, 100.

Tab6numa 99 — Peructpsl Oydepor nepenaTyrika U MpUEMHUKA ITOPTA CBSI3U

3
Peructp Ha3Banue Anpec HAHACHIE HO
YMOJTYaHHIO

LBUFTXO0:0 Jlannble nepegaTyuka nopra cssizu 0 Ox1F 04A0 He onpeneneno

LBUFTXO0:1 Jlannble nepegaTyuka nopra cssizu 0 Ox1F 04Al He onpeneneno

LBUFTXO0:2 JlanHbIe epenaTyrika mopra cszu 0 Ox1F 04A2 He onpeneneno

LBUFTXO0:3 JlanHbIe mepenaTyriKa mopra cszu 0 Ox1F 04A3 He onpeneneno

LBUFRX(:0 | /YAHHbIC MPHEMHHKA MOPTa CBASH OX1F 04A4 | He onpeneneno
TosbKO uTeHune

LBUFRX(:1 | /MAHHbIC MPHEMHHKA MOPTa CBASH OX1F 04A5 | He onpeneneno
TosnbKO yTeHHE

LBUFRXQ:2 | AHHbIC MPHEMHIKA MOPTA CBASH OXLF 04A6 | He ompeneneno
Toisbko uTeHue

LBUFRX(:3 | /MAHHbIC MPHEMHHKA MOpTa CBASH OX1F 04A7 | He onpeneneno
Tonbko uTeHne

LBUFTX1:0 JlaHHBIE TIEpeIaTYHKa MopTa CBs3H 1 Ox1F 04A8 He onpeneneno

LBUFTX1:1 JlaHHBIE TIepeiaTuMKa mopTa cBs3u 1 Ox1F 04A9 He onpeneneno

LBUFTX1:2 JlaHHBIE TIepeiaTuMKa nopTa cBs3u 1 Ox1F 04AA He onpeneneno

LBUFTX1:3 JlaHHBIE TIepeiaTuMKa mopTa cBs3u 1 Ox1F 04AB He onpeneneno

LBUFRX1:0 | /MAHHBIC MPHEMHHKA MOpTa CBASH OX1F 04AC | He ompeneneno
Tonbko uTeHne

LBUFRX1:1 | /\AHHEIC MPHEMHIKA TOPTA CB3H OXIF04AD | He ompenenero
Toisbko uTeHue

LBUFRX1;2 | /MAHHBIC NPHEMHNKA MOpTa CRASH OX1F 04AE | He onpenerero
Toisbko uTeHue

LBUFRX1:3 | /MAHHBIC MPHEMHHKA MOPTa CBASH OX1F 04AF | He onpeneneno
Tonbko uTeHne

LBUFTX2:0 JlaHHBIE TIepeiaTuKa opTa CBA3H 2 Ox1F 04B0 He onpeneneno

LBUFTX2:1 JlaHHBIE TIepeiaTuHKa opTa CBA3H 2 Ox1F 04B1 He onpeneneno

LBUFTX2:2 JlaHHBIE TIEpeIaTINKa MTOPTA CBSZH 2 Ox1F 04B2 He onpeneneno

LBUFTX2:3 JlanHbIC IEpeaTINKa MOpTa CBSI3U 2 Ox1F 04B3 He onpeneneno

LBUFRX2:0 | /MAHHBIC MPHEMHHKA MOpTa CBASH Ox1F 04B4 | He ompeneneno
ToisbKO uTeHue

LBUFRX2:] | /MAHHBIC NPHEMHNKA MOPTa CRASH OX1F 04B5 | He onpexeneto
ToisbkO uTeHue
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Peructp HazBanue Anpec Suasertie 1o
YMOJTYaHHFO
2.

LBUFRX2;2 | /MAHHBIC NPHEMHIKA MOpTa CBA3H OXIF 04B6 | He onpexenero

Tosbko uTeHue
2.

LBUFRX2:3 | AaHHbIC NMPHEMHMKA HOPTA CBASH OXLF 04B7 | He ompenenero
Tosbko uTeHue

LBUFTX3:0 JlaHHBIE TIEpeIaTYMKa OPTa CBSA3H 3 Ox1F 04B8 He onpeneneno

LBUFTX3:1 JlaHHBIE TIEpeIaTYuKa OPTa CBSA3H 3 Ox1F 04B9 He onpeneneno

LBUFTX3:2 JlaHHBIE TIEpeIaTYMKa MOpPTa CBSA3H 3 Ox1F 04BA He onpeneneno

LBUFTX3:3 JlaHHbIC IEepeaTIMKa MOPTa CBI3H 3 Ox1F 04BB He onpeneneno

LBUFRX3:0 | /AHHBIC NPHEMHHKA nOpTa CBA3H 3. | 1poanc | He onpenencto
TosnbKO yTeHHE

LBUFRX3:1 | AanHblC mpHeMHuka mopra ceasn 3.1 o irospn | e onpeneneno
Tonbko uTeHue

LBUFRX3:2 | /\aHHBIC NPHEMHHKA nOpTa CBASH 3. | 10 0ipE | He onpenenero
TosnbkO yTeHue

LBUFRX3:3 | /AHHBIC NPHEMHHKA nOpTa CBAsH 3. | o 1eospe | He onpeneneto
TosnbKO yTeHHE

Tabnauma 100 — Peructpsl ynpaBiieHHS U COCTOSIHHS TIOPTOB CBSI3H

3HayeHue mo

Peructp HazBanue Anpec
YMOTYaHHIO
Peructp ympaBineHus IPUEMHHUKOM 0x0000 0001 nnm
LRCTLO nopra cBsizu 0 Ox1F 00EO 0x0000 0011
Peructp ympaBineHus IIPUEMHHUKOM 0x0000 0001 nnm
LRCTLL nopra cemsm 1 Ox1F 00E1 0x0000 0011
Peructp ympaBineHus PUEMHHKOM 0x0000 0001 mnu
LRCTL2 [OpTa CBA3H 2 Ox1F 00E2 0x0000 0011
Peructp ympaBineHus  INPUEMHHUKOM 0x0000 0001 nnm
LRCTLS 1opTa CBsI3H 3 Ox1F 00E3 0x0000 0011
LTCTLO Pernctp - yNpapieHus MEPEMATIHROM | 1 gy 000000000
nopta cBsizu 0
LTCTLL Peructp - ynpapieis  NEpeiaTIHKOM | )¢ s 000000000
nopTra cBsizu 1
LTCTL2 Pernctp  ynpapieus MEPEeiaTIikoM | o1 gyg 000000000
rnopTa cBsizH 2
LTCTL3 PerucTp  YUPABICHHA  MEPEAATIMKOM | 1 £ o7 0x00000000
IOpTa CBSI3U 3
3 Ox1F OOES8-
ape3epBUPOBAHbI 0x1F 00EF
LRSTATO Peructp cocrostHus NpHEMHHUKA MOpTa 0x1F 00FO 0x00000040
cBsi3u 0
LRSTAT1 Peructp cocrostHMs NpHEMHHUKA MOpTa Ox1F 00F1 0x00000040
cBs3H 1
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Peructp HazBanue Anpec Suasertie 1o
YMOTYaHHIO
LRSTAT? Peructp cocrossHus mpUeMHUKA MOpPTa OX1F 00F2 0x00000040
CBSI3H 2
LRSTAT3 Peructp cocrosiHMs TpHEMHHKA TOpTa Ox1F 00F3 0x00000040
CBsI3U 3
P
LTSTATO €THCTP COCTOAHNA MEPEATIMKA MOPTA |\ ) e oy 0x00000002
cBs13u ()
P
LTSTATL €THCTp COCTOAHNS MEPEATIMKA MOPT | (v /e 0x00000002
cBs3u |
LTSTAT? Peructp cocTosiHus nepenaTanka mopra Ox1F 00F6 0x00000002
CBSI3U 2
P
LTSTAT3 €THCTp COCTOSHNS MEPEATIMKA MOPTA | (v /e 0x00000002
CBs3U 3
P
LRSTATCO erucTp copoca COCTOSIHUSI MPUEMHHKA 0x1F 00F8 He onpeseneno
nopra cBsizu 0
P 0
LRSTATC1 CTACTD CopOTa COCTOMMILT HPHEMHHIEA | (3 1F00F9 | He ompenernero
nopra cBsizu 1
P 0
LRSTATC2 CTACTP €OPOCa COCTOMMIT HPUEMEIEA | ox1F 00FA He onpeneneno
1opTa CBSI3H 2
P
LRSTATC3 erucTp coOpoca COCTOSIHUSI PUEMHHKA Ox1F 00FB He onpesenero
ropra cBsizH 3
LTSTATCO | TeremP copoca COCTOMBL | 0x1FOOFC |  He onpeneneno
nepeaTyrKa mopra cBsizu 0
P
LTSTATC1 eracIp copoca COCTOMIITL 1 0x1F 00FD He onpeneneno
repeaaTynKa nopra caasu |
P
LTSTATC2 eTHCTP copoca COCTORML | 0x1IF0OFE | He ompenenero
neperaTyrKa nopTa CBsi3u 2
LTSTATC3 | Ceriemp copoca COCTOML | 0x1F 00FF | He onpeneneno
nepeaaTIrKa mopra CBs3u 3

7.6.4 Cesass ¢c DMA

Kaxxp1ii mopt cBsizu coequusieTcs ¢ AByms kanaiaMu DMA. OniuH KaHall UCTIONb3yeTCs
IS TIepe1ayyl JaHHBIX, B TO BpeMs Kak BTOPOW MCIIONb3yeTcs Ui nprueMa naHHbX. O0a kaHana
DMA cBsi3anbl yepe3 uHTepdeiic ¢ BHyTpEHHEH MaMsAThIO, BHEIIHEH MaMAThIO WIN JAPYTUMHU
Oydepamu noptoB cBs3u. llepenaTuvku MOPTOB CBSI3M C HYJIEBOTO MO TPETUH COETUHEHBI
COOTBETCTBEHHO C 4eTBepTOro mno ceapMoil kanamamm DMA. TlpueMHHKM NOPTOB CBSI3U C
HYJIEBOTO IO TPETUH COEIMHEHbI COOTBETCTBEHHO ¢ BochbMoro mo 11-it xkanamamu DMA.
Kananst DMA ¢ yeTtBepToro no ceapbmMoil Ha3blBalOTCA KaHAJIaMU IepeAayd, T.K. MepelaroT
JaHHbIE MepefaTunKaM IMopTa CBSI3M, a KaHajbl C BOCBMOro 1o 11-i Ha3pIBalOTCA KaHAIAMU
IIpUEMa, T.K. IPUHUMAIOT JaHHBIE OT IPUEMHHKOB IOPTA CBS3H.

[TepenaTtunk nopra cBs3u (GOPMUPYET CEPBUCHBIN 3ampoc K KaHaiy nepenaun DMA,
korna Oydepubiii peructp LBUFTX mycr u kanan DMA Bkimouen. [IpuemMHuK mopra cBsizu
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¢dopmupyet 3ampoc K KaHany npueMa DMA, Korja OoH 3allMChIBAET CUETBEPEHHOE CIIOBO
naHHbIX B OydepHsiii peructp LBUFRX u kanan DMA BkitodeH.

Kanan-npuemank DMA (¢ BocbMoro mo 11) MOXeT Takke HCHOJb30BaThCS IS
TPAH3UTHBIX MEpenay MOCPEICTBOM 3alMCH JaHHBIX W3 NPUEMHHMKA CBOEro MOpTa CBSA3H B
OydepHblli peructp mnepeaarduka jar0oro apyroro mnopta cBsa3u. Kanan DMA npu stom
OTCIICKHUBAET, YTO Oy(PEpHBIN pErUCTp NepeaaTyuka CBOOOIEH.

7.6.5 3aBepuienue 0,104HOI Mepexayn

OyHKIMs 3aBeplleHusl nepefadynd OJoka IMO3BOJSET IMepeAaTdyuky HHPOPMUPOBATH
MPUEMHHK O TOM, 4TO OJ0YHas Nepesaya 3aBepllieHa.

[Tockonbky kaHan nepegaun DMA To4HO 3HaET, CKOJIBKO CJI0B HEOOXOIUMO MepeaaTh
Y MOXET OTCJIEIUTh MOMEHT Iepe/lauM MOCJIEIHErO CIOBA, TO BMECTE C 3aMHChIO MOCIEIHETO
cioBa B Oydep nepeaatunka, oH GOpMHUPYET CUTHAJ 3aBEPIICHUS Mepeayn 0JI0Ka U TepeaacT
€ro B IepenaTyuk BMecTe ¢ gaHHbIMHU. [lopT cBsasm aktmBusmpyeT NLXBCMPO, korma on
IepeaacT MocjaeaHee CUeTBEpeHHoe ciaoBO M B peructpe ympasieHus LTCTL ycranosieH
paspsx BCMPE.

Korma Bxonm NLxBCMPI akTuBeH, TO NPUHUMAIOIIUK TOPT CBA3U MEPEAACT ITY
uHpopmanuio kanany DMA Bmecte ¢ 3ampocoM. DTo mo3BoJisieT KaHany npueMHuky DMA
OTCIIEINTH 3aBEPILICHNE TPUEMa U 3aKOHUUTH CBOIO PaboTy.

7.6.6 IlpepbiBaHMS NOPTOB CBSA3M

IIopThl CBSA3M MMEIOT CIENUAIM3UPOBAHHBIE MPEPHIBAHUA IS YIPABICHUS ITOTOKOM
JAHHBIX, KOTZ1a MOPT CBSA3M OCYILECTBIISIET IEepeady C HCIOJIb30BaHUEM sipa mpoleccopa
(B oTMUMEe OT mepeAaud C¢ UcHojb3oBaHueM KaHanoB DMA). IlpepbiBaHue OT npueMHHUKa
MOpTa CBSI3U SIBJIIETCSl aKTUBHBIM TOJIBKO TOrAa, Korga kaHan DMA miis mopra cBsi3U He
BKroyaeTcsa. Ilopr mpumema aKkTHUBM3MpYET NpPEpPBIBAHME, KOIZA CYETBEPEHHOE CIIOBO,
roJy4yaeMoe nopTom cBsizu, oxxunaet B peructpe LBUFRX. IlpepsiBanne nprema nopra cBsizu
SIBJISIETCSl YyBCTBUTEIbHBIM 10 YPOBHIO U NTO3TOMY, eciu kaHai DMA, B3auMoaeiicTByIoLuii ¢
IIOPTOM CBSA3U, CTAHOBUTCS AKTHUBHBIM IIOCJE pa3pELICHUsI MpEPbIBAaHUS MOpPTa CBSA3H, TO
npepbIBaHuE MpHEeMa MopTa CBA3M OYAET JAEaKTHUBHPOBAHO U OyAeT cPOpMHpOBAH 3arpoc K
DMA.

7.6.7 Huaunuuaau3anus mocje coOpoca u 3arpy3ka uepes nopT CBA3M

CrapT npoiieccopa MOXKET ObITh BBIINOJIHEH MOCPEICTBOM 3arpy3Kd Ha4yalbHOTO KO/
IIPOrpaMMBbl YEPE3 MOPTHI CBSI3U. B 3TOM pexume nopt paboTaer Kak NOJUMHEHHOE YCTPOHCTBO,
HacTpoeHHoe Ha npueM JaHHbIX. [locne cOpoca Bce uderbipe kaHana DMA mopra nmpuema
MHULMATU3UPYIOTCS s riepeadn 6jo0ka u3 256 cioB (3arpy3ka spa) BO BHYTPEHHIOIO aMsITh
no azapecam ¢ 0 mo 255 m HacTpamBarTCA A (GOPMHUPOBAHMS MPEPHIBAHHS MO0 OKOHYAHHUH
nepenayu Oioka (aHasornyHo kaHainy Hoilb DMA). CooTBeTCTBYIOIME BEKTOPA MPEPHIBAHUIMA
115t kKaHanoB DMA ycTaHaBiIuBaroTCs B HYJIEBOM ajpec.
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[Tpu cOpoce wim 3anpeIeHnH MOPTOB CBSI3U YEPE3 PETUCTPHI YITPABJICHHSI, COJEPKAMOE
OydepoB moprta cBsizu cOpacwiBaeTcs. [locienoBaTenbHOCTh 3arpy3kd MOpPTa CBSI3M TOCIIE
cOpoca cneayrommas:

— MPUEMHHK KaXJOT0 MOPTa CBA3U BKJIIOUEH, T.K. 3HAUCHHE allapaTHOTO cOpoca AJis
peructpa LRCTL paspemaer npuem nopta cBs3u (REN=1);

— Ha BbIBoJle NBMS nomkeH ObITh BBICOKHMI YpOBEHb CHUTHAla, YTO O3HA4yaeT
oTcyTcTBUE 3arpy3ku u3 BHemHero EPROM. B sTom citydae nporeccop &A€T mpepbIiBaHUS OT
OPYTUX UCTOYHUKOB.

— KOTI'JIa BHENIHEE YCTPOMCTBO FOTOBO 3arpy3vTh MPOLECCOP YEPE3 MOPT CBSI3H, OHO
neaktuBupyet (paBeH eaunuiie) BeiBoa NLXBCMPI nns mannmanuzaiuu nopra. [locne storo
MOPT MOKET MNPHUHATH 256 CJIOB JaHHBIX, 3arpy3uTh KX BO BHYTPEHHIOK MaMATh H
chopMupOBaTh 3aMPOC MPEPHIBAHUS K MIPOIIECCOPY.

7.6.8 IlporpamMMHasi HHUIIMAJIHA3ALHS

[IpueMHuK opTa cBsi3u UMeeT diiar UHUIHaTU3aun. J(anasiii uar ycraHaBIuBaeTCs
anmapaTHbIM criocoOoM mocie cOpoca mporeccopa. Hukakux npyrux QyHKIuii qaHHBINA (iar
He nMeeT. OH He OKa3bIBa€T HUKAKOTO BIMSHUS HAa pabOTy MPUEMHHUKA.

JlaHHbIi ¢iar MOXKET OBITh YCTAHOBJIEH WJIM COPOIIIEH MPOTPAaMMHBIM criocoOom. J{ms
ATOr0 HEOOXOUMO BHIKIIOYUTH IPUEMHUK U B OUT 7 perucTpa yrnpaBjieHHs 3al1caTh 3HaYCHHE,
KOTOPOE JIOJKHO OBITh 3arpykeHo BO (jiar mHUNManu3anuu. Jlanpine yctaHaBIMBaeTCs, KaK
MUHUMYM Ha OJIUH TakT OUT 6 perucrpa ympamieHHs U 3aTeM cOpachiBaeTcs (0€3 U3MEHEHHUS
3HaueHus outa 7). Takas mpolieaypa MPUBOIUT K 3alMUCH BO (pyiar HHUIIMATU3AIMN TPeOyeMOTro
3HAYCHHUS.

7.6.9 IIporokoJ mepenaym JaHHBIX MOPTA CBSI3U

Kaxnplii mopT cBsi3M MMEET /Ba HE3aBUCHUMBIX KaHaja (KaHajl Nepeiadyd U KaHall
nmprema), KOTopble MOTyT paboraTh oJHOBpeMeHHO. KaHanm mepemauu mepenaer naHHbIC Ha
BHEIIHEE YCTPOMCTBO, KaHAJ NMPUEMA MOJIy4aeT JAaHHBIE C BHEIIHEro ycTpoiicTBa. Kaxkmblii
KaHaJI OCYILIECTBIISIET epeady JaHHBIX Yepe3 OAHO- UM YEThIPEXPa3psAIHYIO IMHY JaHHBIX C
UCIIOJIb30BAaHHEM TpPEX THUIIOB KOHTPOJbHBIX curHaioB (TaOnuma 98). Curnansl
LxCLKOUTP/N, LxCLKINP/N u LxACKI, LxACKO wucnonas3ytoTcs Uisi yHOpaBlICHUS
nepegaueit nanubix. Curnansl nLxBCMPI, nLxBCMPO wucnons3yroTcst sl ONOBELIECHUS O
3aBepIICHUH TEeKYIIel nepenayu 0JoKa.

Cy1iecTByeT HECKOJIBKO OOIIMX MPaBWII, KOTOPbIE MPUMEHSIOTCS B MPOTOKOJIE MOpTa
cBsi3u (pucyHkH 53 — 61). 3HaHME STUX MPAaBUJI O3BOJISET MOHATH IPUMEPHI, TPUBEICHHBIC HA
nuarpammax. OO1iue npaBusa TaKOBBI:

— TiepBble TaHHBIE (OJJHO- WK YeThIpeXpa3psaHbIe) nepenatTcs no Gpouty (u3 «0» B
«1») TakToBOrO cHurHana nmopta cBs3u (yciaoHo LXCLKOUTP);

— ToclieIHUE JaHHbIe (0JHO- WM YeThIpeXpa3psiAHbIe) epeatTces no cpesy (u3 «1»
B «0») TakTOBOrO curHaina nnopra cBszu (yciaosHo LxCLKOUTP);

— LxCLKOUTP nepeBoauTcs B HU3KHU YpPOBEHb, KOTJa MOPT CBSI3M HAXOOAUTCS B
COCTOSIHUU TIPOCTOSL.
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MuHIMaIEHBIA 00BEM TIepeiaun JTaHHBIX Yepe3 MOPT PaBEH CYCTBEPCHHOMY CIIOBY.
CdeTBEepeHHOE CIIOBO MOXET OBITh MEpPEJaHO B TeUeHHWE 16 TAaKTOBBIX IIMKIIOB, KOT/Ia
MCIIOJIB3YIOTCS YEThIPE Pa3psijia IIMHBI TAaHHBIX WK B TEYCHUE 64 IIUKIIOB, KOTIa UCTIONb3yeTCs
TOJBKO OAMH pa3psAn AaHHbIX. Ha pucynkax 53 — 56 moka3zansr 00a cirydas.

LEUFRExLBUFTXx (i} o]

§

S

II--I.r
LECLEOUTR ' 1 ,‘U‘ ‘ ’\ {
— =

Ly 1 ] 1] 1] 18 i (] |
L ATAD 30 :Ilr [ed—a) :l: (KRB | I: Dii—8 [ Die12 | | | o112 Lo 15:‘ DﬂE—ﬂIJID‘IET—‘IEﬂ:{
) i i i it il i i ] |
&

Pucynok 53 — [lluHa qaHHBIX YeThIpe pa3psaa
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Pucynok 54 — [lluHa naHHBIX OJIMH pa3psij

[lepenaya nanHbeix HaunHaercs, korna Ha LxACKI BeICOKMIT ypOBEHb CUTHAJIA, UTO
ob6o3Hauvaer, 4To Oydep npuema cBoboaeH. Kak mokasano Ha pucyHkax 55, 56, mepBbie OUTHI
JTaHHBIX HocToBepHBI 10 nepBoro ¢ponta LXCLKOUTP u caeayronue 3a HUMU OUTHI TaHHBIX

AOCTOBCPHBI 1O CPE3a TAKTOBOT'O CUT'HAJIA.
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Pucynok 55 — [1opt cBsi3u «a» nepenaeT 0JTHO CUETBEPEHHOE CII0BO
opTy CBsA3H «h»

Ecnu Ha MOMEHT OKOHYaHUS Mepeadn TEKYIIUX JaHHbIX Oydep nepeaaTdyuka He mycCrT,
u ipu 3ToM Ha LXACKI ycTanoBieH BICOKUI ypoBeHb curHana (0ydep nmpueMHnka cBOOOeH),
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TO Cpa3y e HauMHAeTCS Iepeaada CIeayonuX TaHHbIX (pucyHoK 56). Takum oOpazoM mpu
HaJIMYMU JAaHHBIX B Oydepe nepegaTunka 1 HAIMYMU CBOOOJHOr0O MecTa B Oydepe npueMHuKa
peanusyeTcs nepegadya HeMpepbIBHOTO MOTOKA JaHHBIX.
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Pucynok 56 — I[Topt cBsi3u «a@» mepeaeT CiioBa MopTy CBsA3U «D» OJIHO 3a Ipyrum

Ha pucynke 57 nmpuBeeHO COCTOSIHHE TTOPTa CBs3H «D», KOT1a OH He TOTOB MPUHUMATD
0oJbIle JaHHBIX. B 9TOM cilydae mocie nepegadyn TeKyIero cjaoBa JIaHHBIX MepeaaTdyuk Oynet
XKIaTh TIOKA CUTHAJ MOJITBEPKICHUS HE PUMET BBICOKHI YPOBEHb.
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Pucynok 57 — [Topt cBs3U «a» nepeaeT nopTy cBsA3M «b» (IpUEMHHK 3aIll0JIHEH)

[Tocne ycTaHOBKM CUTHaja TOJTBEPXKACHUS B BBICOKAN YPOBEHB 3aJCpiKKa MEKIY
¢ponrom curnana LXACKI u nepBeim ¢ponTtom TaktoBoro curHaina LxCLKOUT (wauamno
nepeavr IaHHbBIX ) COCTABISIET He Oosee 2 nmepuooB TakToBor yacToThl LXCLKOUT.

Ha mnocnenoBarenbHOCTh mMepefauud BIUSET YCTaHOBKA pa3psaoB Bepuduxanuu
nanHbix. 9710 pa3psa RVERE B peructpe LRCTL u pa3spsn TVERE B peructpe LTCTL. Ecnu
ycranoBieH paspsan TVERE, To 0aliT KOHTpONbHON CyMMbI OTIIPABJISETCS MOCJE MOCIEIHEro
0aiiTa B CUETBEPEHHOM CJIOBE. 3a 6aliTOM KOHTPOJIHLHON CYMMBI BCET/Ia CIIEYET «ITyCTOM» OaiT.
OtnpaBka 0OaiiTa KOHTPOJIBHON CyMMBI (OUTHI VX) M «ImycToro» Oaiita (XX) BBITIONHSAETCS B
TEYCHHE JIBYX ITUKJIOB JJIS IIWHBI YETHIPEXPa3psAAHBIX JAHHBIX U BOCBMH ITUKIIOB IS IIUHBI
OJTHOPA3PSAHBIX NaHHBIX. Ha pucyHke 58 mpuBeneHa MOCiIenoOBaTENbHOCTh TMEpenadu s
citydast OTHOPa3psTHOH IUHBI JaHHBIX.
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Pucynoxk 58 — I[TopT cBsi3u «a» nepenaeT mopry cBsi3u «b» ¢ Bepupukanmein
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Coo01enust MeX 1y pa3InIHBIME YCTPOHCTBAMH B CICTEME OOBIYHO MMEIOT Pa3IHIHYIO
JUIMHY. B HEKOTOphIX ciydasx OJIOKM AaHHBIX TAKK€ MMEIOT pa3iinyHylo JUIMHY. lpu sTom
3HaHUe JAJUHBI 0JI0Ka HE BCerja JOCTYIHO JJIs HIPUHUMAIOLIET0 YCTPONCTBA U HE MOXKET OBbITh
IepeaHo NEPEeNAroIIMM YCTPOUCTBOM. B 3TOM cilydae Ha MOMONIb MPUXOIAT YIPABISAIOLINE
curaainsl NLXBCMPO u nLXBCMPI.

[lepenaromuii mMOpT CBA3M YKa3blBae€T MOPTY CBSI3U IpHUeMa, 4TO OJIOK 3aBEpILEH C
UCIO0JIb30BaHKEM BbIxoiHOTO curHana NLxBCMPO nepenatunka, KOTOpBI CBsI3aH C BXOIHBIM
curHaioM npuemarka NLXBCMPI.

Koraa npueMHuK pacro3HaeT 3TOT CUTHAI, TO OH NepenaeT nHpopmanuio kanary DMA
0 TOM, 4TO OJIOK TaHHBIX 3aBepileH. B pesynbTare 3T0oro kanan DMA urHopupyer To, 4TO €ro
CUETYHK CJIOB €l He JOCTHUT 3HAaUeHHUs HYJIs, U paboTaeT Tak, Kak IpU 3aBepIIeHuH OJI0Ka.

Curnan NLxBCMPO yka3biBaeT Ha 3aBeplIeHHE 0JI0Ka IEPEX0I0M Ha HU3KHUI YpOBEHb
nocite iepBoro pportra LxCLKOUT B mociiegaem cueTBepeHHOM cioBe 0s1oka. Ha nLXBCMPO
yCTAHABJIMBAETCS BBICOKMHA YpOBEHb CHUTHaJIa (HEAKTHBHBIM) Mepel MOCIEIHUM Cpe30M
curHasia LxXCLKOUT Toro e cuerBepeHHOro cinoBa. CHTHajn SIBIIETCS HEAKTHBHBIM, €CIU
paspsng TBCMPE copaceiBaetcs B peructp LTCTL wunum, xorma mepemauyd IMopra CBS3U
BBIIIOJIHAOTCS 110 YIIPaBJICHHUEM sIpa MPOLECCOpA.

PucyHok 59 nmoka3bIBaeT, Kak MOPT CBSA3U «a» IMepeacT CUTHAJ MOPTY CBA3M «D» 0 ToM,
YTO TEKyIIUii Oydep 3aBepiieH.
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Pucynok 59 — ITopt cBsi3u «a@» nepemaeT mopTy CBs3u «b» ¢ 3aBepmieHneM 010Kka

Ha pucynke 60 moprt cBsi3u «@» IepelaeT CUTHAIBI MOPTY cBsi3u «b» o ToM, 4TO
TeKymuil Oydep 3anonHeH. HoBoe cueTBepeHHOE CIIOBO CIIEAYET 3a 3aBEPIIEHHBIM OJIOKOM.

MocnegHee CNOEO TERYIWErD BAOKS Cnegyowmnit Bnox
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Pucynok 60 — ITopt cBsi3u «a@» nepeaeT MopTy CBsi3u «b» ¢ 3aBepuieHreM O10Ka
(HOBBIH OJIOK M3 TIOPTA CBSI3M «a» CIIEAyeT HEMEUICHHO TI0CTIe 3aBEPIICHHSI IIEPBOTO OJIOKA)
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7.6.10 3anmep:kku nepeaaym yepes MOPT CBAU

[TopTsl CBA3M TOIKHBI OBITH B COCTOSIHUU NTPEO0JIEBATH 3aJEPHKKU MEXK 1Y HCTOUYHUKOM
U TIYHKTOM Ha3HadyeHMs. 3aiepxkku sl pasnuuHbelx TunoB curHaioB (LxCLKOUT wu
LXDAT3-0) momKHBI COOTBETCTBOBATH JOMYCKAaM, YKa3aHHBIM B TEXHHYECKOM OIHCAHHH.
CymecTByeT 1Ba TUIIa OTPAHUYECHHUN JUIS 3aJ€PKEK B CUCTEME:!

— 3anepxkka or LXCLKOUT B nepenarunke k LxCLKIN B mpremMHMKe TUTIOC 3a/1epKKa
ot LxACKO B npuemnnke k LxACKI B nepegatunke A0KHBI ObITH MEHBIIIE YeM TOJOBUHA
neproja nepesayl CYeTBEPEHHOIO CII0BA;

— MakcHMallbHas pa3HuLa MEeX1y 3aaepxkoil TpaccupoBku NLxBCMPO u 3aaepxkoit
TPACCUPOBKHM TAaKTOBOT'O CUTHaja (M JAHHBIX) COCTaBIseT OAHY TPETh MepHoja IMepenayu
CUYETBEPEHHOTO CJIOBA.

[lepBoe orpanudeHue cBsi3aHO co cieayrmmMm ¢akropoMm. Ecam mepemaTymk
OTMPABJISIET JJAHHBIE, a TPUEMHHUK MEPEaeT CUTHAI O TOM, YTO OH HE TOTOB MPHUHATH OOJIBIIE
nanubix yepe3 LxACKO, To nepegaTunk aomxeH cHadana oopadorats LxACKI no toro, kak
oH otnpaBuT cieayromue nanHeie. Eciu LxACKI He npoaHann3upoBaH BOBpeMsi, TO JaHHbBIC
OyIyT yTepsSIHBI TPUEMHUKOM.

LAST BAMPLE
e N & GUAD WORD
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Pucynok 61 — ITopt cBsi3u «@» mepeaaeT MopTy CBsI3u «b» ¢ 3aaepkKoi

7.6.11 MexaHu3Mbl omnpe/ieieHHs OIINOOK MOPTA CBSA3M

[TopThl CBSA3M MOAEPKUBAIOT (DYHKIHUU OOHApYXKEHHUS OMMOOK B IMpolecce paboThl.
Korna nmopt cBsizu 0GHapyKHUBaeT COCTOSHUE OMIMOKHU, OH MPOJI0IKAET padOTy B COOTBETCTBUU
CO CJIEAYIOLIUM JITOPUTMOM:

— eciu  OOHapy)XeHa OIIMOKAa HCTEYeHUs] BPEMEHH, TO  YCTAHABIMBAIOTCS
cooTBeTcTBEeHHO pa3psAnbl TTER (ommOka ucreuenus Bpemenu nepeaaun) B peructp LTSTAT
wim RTER (ommobka uctedenuss Bpemenu mnpuema) B peructp LRSTAT. Ecim ommbku
ucteueHuss BpeMeHu paspewmeHsl B peructpax LRCTL wmmm LTCTL, t0 aktuBHpyetcs
anmnapaTHOE MPEPbIBAHMUE;
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— ecnu OOHApY)KEHO TEpenojHeHHE NaHHBIX B mpuemMHHKe, TO paspsg ROVER
ycranaBnuBaeTcsi B LRSTAT. Ecnau paspemiena ommOka mepenoyiHEHUs JaHHBIX MpUEMa B
LRCTL, To akTUBUpYETCSA anmnapaTHOE MPEPhIBAHUE;

— ecnu Bepudukanus paspemieHa B LRCTL u oOHapyxeHa HeBepHash KOHTPOJIbHas
cymma, To paspsg RCSER ycranaBnuBaercs coorBeTcTBeHHO B LRSTAT u akTuBupyeTcs
anmapaTHOE NPEPHIBAHUC;

— ecnu aktuBHOe 3HaueHue 3anuchiBaercs B LRCTL wnu LTCTL u 3HaueHue B
PEruCTpe yIpPaBICHUS SABJISIETCSA AKTUBHBIM, TO MIEPE3ANUCh PETUCTPA IPEJOTBPAILIAETCS, Pa3psl
RWER ycranaBnuBaercs B LRSTAT wumu paspsng TWER ycranaBmuBaercs B LTSTAT
COOTBETCTBEHHO, aKTUBUPYETCS allllapaTHOE MPEPhIBAHUE.

[Tons B LRSTAT u LTSTAT, yka3biBaloliue Ha OUIMOKY, MOTYT OBITb COpOILIEHBI
rmocpencTBoM ureHus coorsercTByromux peructpoB LRSTATC u LTSTATC.

7.6.11.1 Bpems oxcuoanus nepedauu uepe3 nopm cesa3u

Ecnu B nepenatunke LxACKI neaktuBupoBan B TeueHue nepuoja 2048 TaKTOBBIX
IIUKJIOB U B MepeIaTYMKE €CTh IaHHBIC, TOTOBHIE K Mepeade, TO IPOUCXOAUT OMNOKAa BpeMEHHU
oxunanus (time-out) u paspsang TTER ycranaBmuBaercs B LTSTAT. Ha naunum LxACKI
UMeeTCsl CJIa0bIii pe3uCTOp, IMOHWKAIOIMIMK JIOTHYECKHH ypoBeHb. B ciydae, eciu HeT
MOAKIIOUEHNUST TPHUEMHUKA, TO BX0J OyJIeT B HEAKTUBHOM coOCTOsHHMH. JlaHHas ormoOka
M03BOJISIET OOHAPYKUTH JINOO OTCYTCTBUE MPUEMHHUKA BooOI1I1e, 1100 cO0il B ero padore. Taxxke
3Ta omwuOKa MO3BOJISET MPEJOTBPATUTH BO3MOKHOE 3aBUCAHUE CHCTEMBI B CIIy4ae OXKHJIaHHS
TOTOBHOCTH TMEpeayn.

7.6.11.2 Bpemsa oxcudanua npuemHuka

Ecnu mpunuMaromuii Oydep nmpueMHHKa MOJOH U HET JAO0CTyMa JIJIsl YTEHUS B TCUCHUE
2048 TaKTOBBIX ITUKIOB, TO MPOWCXOJUT OIMHUOKA OKOHYAHWS BPEMEHU OXKHUIAHUS U Pa3psi
RTER ycranaBnuBaetcs B LRSTAT. Jlannas ommOka HHPOPMHUPYET POIIECCOP O BO3MOKHOM
HEKOPPEKTHOU paboTe MpOorpaMmbl OOCTYKMBaHUS KaHaIa CBSI3H.

7.6.11.3 OQuwuoka eepuuxayuu nopma ceasu

[lepenatynk MMEET BO3MOXKHOCTH (OpMHUpPOBAaTH OAUT KOHTPOJIBHOW CYMMBI U
OTIIPABJIATh €r0 BMECTE C INEPENaBAEMbIM CUETBEPEHHBIM cl0BOM. Ilepenaya KOHTPOJIBHOIO
Oaiita pazpemraercs ycraHoBkod paspsga TVERE B peructpe LTCTL. KonTponbsHbIil O6aiiT
paccuMThIBAETCS KaKk cymMMa Bcex 0alTOB JaHHBIX, KOTOpbIe ObLTM mepenaHbl. 128-paspsaHoe
CJIOBO COCTOUT M3 16 OaliTOB M KOHTPOJIbHBIN OAlT OTHPABIIAETCS B KOHIIE MEPEIAUN KaXKIbIX
16 GaiitoB. 3a 6aliTOM KOHTPOJBLHON CYMMBI BCET/a CICIYET «ITyCTOM» OAMT.

Jlns paspemienusi Bepu(UKALUU JAHHBIX MPHEMHUKOM HEOOXOIUMO YCTaHOBHTH
pa3psin RVERE B peructpe LRCTL. B 3Tom ciiydae npueMHUK TPUHUMAET mepBbie 16 OalT
JAHHBIX, MPOU3BOJIUT BBIUMCICHHE COOCTBEHHOM KOHTPOJILHOM CYMMBI UM CpPaBHUBAET €€ ¢
npUHATHIM 3HaueHueM. Eciu nBa Gaiita pasmmuatorcs, 1o paspsn RCSER ycranaBnuBaercs B
peructp LSTAT u dopmupyeTcs anmapaTHoe npepbIBaHUE.

AJNTOpUTM KOHTPOJIBHOM CYMMBI CIEAYIOIINI

Checksum = muaamuii 6aiitT or cymmsl (B0 + B1 + ... + B15)
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7.6.11.4 OQuwuoka 3anucu npuema/nepedauu uepesz nopm cesa3u

3anuch aKTUBHOTO 3HAYEHUs B PETUCTpP YIpaBJICHMs NPUEMHHKA WIM NepefaTynka
ABJIAETCA JOMYCTUMOM TOJBKO NHPU BBIKIIOUEHHOM MPUEMHHUKE MM NepelaTduke. 3aruch
AaKTUBHOT'O 3HAYEHUS B aKTUBHBIN YIPaBISIIOUINI PErHCTp BBI3BIBAET OMIMOKY 3anucu. Takum
o0Opa3oM, Uit TOro, uroObl IOMEHATh HEKOTOpble MapaMeTpbl oOMeHa HeoOXOAMMO
MIPEABAPUTEIBHO BBIKIKOYUTH COOTBETCTBYIOIIMK IIPUEMHHUK WIM IIEPEIATIYUK U 3aTeEM
BKJIIOUMTH €r0 CHOBA C TPEOYEMbIM 3HAUEHHUEM.

7.6.12 Peructp ynpapJjienuss npueMHuKkoM noprta csizu (LRCTLX)

Peructpst LRCTLX ompenensitoT mapameTpsl Npuema i nopTa cBsa3u. l[Ipu stom
IUPUHA TIOPTA CBSI3HM MOXKET ObITh 4 unu 1 6ut. CyliecTByeT BO3MOXKHOCTh 33/1aTh IIUPUHY
MopTa CBsI3U BO BpeMs cOpoca. 3nauenue copoca s peructpoB LRCTLx paBuo 0x0000 0001,
eciu mipu cOpoce 3HaueHue Ha BeiBoge LINK_DWIDTH = 0 (RDSIZE=0). Ecnu nipu cGpoce
3Hauenue Ha BbiBoAie LINK_DWIDTH = 1, To 3Hauenue cOpoca s peructpoB LRCTLx
spisietcss 0x0000 0011 (RDSIZE=1). [logpo6Hoe omnucanue pa3psioB perucTpa MNpruBeACHO B
tabnuie 101.

Tabnawmma 101 — Peructp LRCTL

Hopep 6uta Nwms Hasznauenue

0 REN but BKItOUEHUs IPUEMHUKA:

1 — BkitOUEH;

0 — BbIKITIOUEH

1 RVERE | Pa3pemenue KoHTpos Ipu pueme
1 — pa3pereHo;

0 — 3ampemieHo

2 RTOE | Pa3pemenne npepeIBaHus B Cilydae OOHAPYKEHHS OITUOKH time out
3 RBCMPE | Pa3pemienue ananusa Bxoaa NLXBCMPI:

1 — pa3pemeno;

0 — 3ampereHo

4 RDSIZE | Pa3mep mMHBI JaHHBIX NIPHEMa!
1 — yerbIpe OuTa,
0 — oauH OuT

5 ROVRE | Pa3pemenne npepbIiBaHus ITPH MEPEMOTHEHNN Oydepa MpUeMHNKA:
1 — pa3pereHo;
0 — 3ampereHo

6 RINIF | Pa3pemenue npoBeieHus MPpOLEAYypbl MHUIMATH3ALNN:
1 — BRITOTHUTE HHAIHATA3AIUIO ¢ ToMOoIIs0 RINIV 3Hauenud;
0 — He BBIMTOTHATH HHUIHATH3AIHIO

7 RINIV | 3Hauenne fgaHHBIX, KOTOpPBIE HCHOJB3YIOTCS TIPH  MPOIEAYPE
MHUIIAIN3alAN
31:8 - 3ape3epBUPOBAHO

Peructp He MOXET U3MEHATHCS B MPOLIECCE BBITIOJHEHHUS ONepanuu oOMeHa. 3amuch
AKTUBHOTO 3HAYEHUSI B KOHTPOJIbHBIM PETUCTP JIOMYCKAETCs, TOJBKO KOTrJa PErucTp HUMeEEeT
HeakTuBHOE 3HaueHue (REN cOpomien). C nenbio u3MeHEeHUs! HACTPOEK BO BpeMs pabOoThI MOpTa
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CBSI3H, JIOJDKHO OBITh 3alFCAHO HEAKTUBHOE 3HAUCHUE, YTOOBI TPEKPATUTh PaboTy opTa, mociie
Yero CIeIyeT 3amucaTh HOBOE aKTUBHOE 3HaueHHe. ITHOpUpOBaHME JAHHOTO MPAaBUIIA MOXKET
BBI3BATH allllapaTHOE IIpephIBaHUE OUTMOKU 1 HOBOE 3HAaYeHHE HE OyIET 3aMHucaHo.

7.6.13 Peructp ynpasiienus nepeaarunkom noprta cssizu (LTCTLX)

Peructp ycraHaBiuBaeT mapaMmerpbl lepefadyd Ajs mopTa CBsA3U. 3HaueHHeM cOpoca
g peructpoB LTCTLx saBnserca 0. [logpoOHoe onncanue pa3psiioB perucTpa NpuBeIEHO B
tabnuie 102.
Ta6numa 102 — Peructp LTCTL

Howmep Outa Nwms Hasznauenne

but BKIItOUEHUs mepeaTInKa:
0 TEN 1 — BxiroueH

0 — BBIKJIIOYEH

Pa3penienne popmMupoBaHusi KOHTPOJIBHOW CyMMBI IIpU IIE€peIade:
1 TVERE | 1 - pa3pemieno
0 — 3ampemieHo

Paspenienue npepoiBaHus B ciyyae OOHapyKEHUS

2 TTOE .
cuTyauuu time out

Paspemenne popmuposanus Beixoga NLxBCMPO:
3 TBCMPE | 1 — pa3pemieHo
0 — 3ampemieHo

Pa3mep mmHbI nepenayu:
4 TDSIZE | 1 —4etbipe OuTa
0 — ognu Outr

Yacrora nepenaun LxCLKOUT pasHa:
000 - CCLK
001 — CCLK peneunsrii Ha 1,5

7 SPD 010 — CCLK neneHHblii Ha 2

100 — CCLK penenHblii Ha 4

Jlpyrue 3HaYCHHS 3apE3E€PBUPOBAHBI.
31:8 - 3ape3epBUPOBAHO

Peructp He MOXKeT M3MEHSITHCS B MPOIIECCE BHITIOJIHEHUS OMepanuu oOMeHa. 3amuch
aKTUBHOTO 3HAYEHUS B KOHTPOJBHBIA PETHCTP JOMYCKAeTCs, TOJbKO KOT/Ia PETrHUCTp HMEET
HeaktuBHOeE 3HaueHue (TEN copoien). C 1enb0 U3MEHEeHHS HACTPOEK BO BpeMs pabOoThI TOpTa
CBSI3H, JOJDKHO OBITh 3aMMCAHO HEAKTUBHOE 3HAUEHUE, YTOOBI TPEKPATUTh paboTy opTa, MOCIie
4ero cJeayeT 3amucaTh HOBOE aKTUBHOE 3HaueHHE. IrHOpupoBaHUE TAHHOTO MpaBUIa MOXKET
BBI3BATh allllapaTHOE MPEPHIBAHKE OMMOKN U HOBOE 3HAYCHHUE HE OYyIeT 3aIUCaHo.

7.6.14 Peructp cocTosiHusi npueMHuka nopra ceszu (LRSTATX)

Peructper LRSTATX yka3pIBarOT cTaTyc MPUEMHHKA MOPTa CBSA3HM. 3HAYCHHEM cOpoca
st peructpoB LRSTATx sBasercs 0x0000 0040. TTogpoGHOE omucanme pa3psaoB perucrpa
npuBeaeHo B Tabsmie 103.
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Tabnauma 103 — Peructp LRSTAT

Howmep Guta

Nmsa

Hasznauenue

1:0

RSTAT

Cocrosinue Oydepa npueMHHKA:

00 — mycr;

01 — 3nauenue Oydepa 10CTOBEPHO;

11 — 6ydep mosnos;

10 — Gydep He roToB (MPUHUMAET JTAHHBIC)

RTER

1 — npueMHHUK OOHAPYXUJI CUTYyalUIo time out;
0 — HeT omuoOKy.
but moxer Ob1Th cOpomie yrenueM peructpa LRSTATCx

RWER

1 — npueMHUK OOHAPYKHUJI OIIMOKY 3aITUCH;
0 — "er ommoKy.
but mosxer 6bITh cOpoiieH urenueM peructpa LRSTATCx

RCSER

1 — oGHapyxeHa omuOKa KOHTPOJILHONW CYMMBI
0 — Het ommOKu
but moxer Ob1Th cOpomeH uyrenueM peructpa LRSTATCx

ROVER

1 — ommOka nepenoaHeHus MPUEMHHKA,
0 — "Her ommoKy.
but mosxet 6b1Th cOpoiieH ureHueM peructpa LRSTATCx

RINIT

CocTosHME MHUIMAIN3ALUN TPUEMHHUKA:
1 — npouHMLIMaNU3UPOBaH;
0 — He MHMLIMAIHU3UPOBAJICS

31:7

Bcerna Hob

7.6.15 Peructp cocrosinus nepeaarunka nopra csszu (LTSTATX)

Peructpet LTSTATX yka3bIBaloT cTaTyc nepeAaTymka nopra cBsizu. 3HaueHrueM copoca
peructpoB LTSTATx sBnsercs = 0x0000 0002. ITogpobHOE ommcaHue pa3psioB pErucTpa
npuBeieHo B Tabuie 104,

Ta6numa 104 —Peructp LTSTAT

Howmep Ourta Nwms Hasznauenue

0 TVACANT 1 — 6ydep MoxkeT NpUHATH JAHHBIE,
0 — Oydep He MOXKET IPUHATH TaHHBIE
1 — mepenaT4uK MycrT;

1 TEMPTY | 0 — mepenatuuk 3aHsT.
but MoxeT OBITh HCITOIB30BaH MPHU BRIKJIIFOUCHUH TIepeAaTInKa
1 — ommbka nepegaun time out;

2 TTER 0 — "HeT ommoKH.
but moxet 6b1Th cOpomien urenuem peructpa LTSTATCx
1 — ommbOKa 3amnucw;
0 — "er omuoOKy.

3 TWER AKTHBHOE 3Hau€HHE ObUTO 3aIIMCAHO B PETUCTP YIPABJICHUS BO BpeMs,
KOr'/la IepeaaTurK ObLT BKITIOYEH.
but moxet O0bITh cOpomien urenuem peructpa LTSTATCx

31:4 - Bcerna Houb
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7.6.16 Peructpbl cOpoca cOCTOSIHUS MPHEMHUKA/MepeJaTYUKa OPTA CBA3HU
(LRSTATCx u LTSTATCx)
YreHre perucTpoB BO3BpaIllaeT 3HAUEHHE PETUCTPOB CTaTyca IpUEMHUKa/IiepejaTunKa
C aBTOMATHYECKUM OOHYJIICHHEM HEKOTOPBIX OMT PETUCTPOB CTaTyca MpUEMHUKa/TIepeaaTunKa
(cM. mysHKTBI 7.6.14 «Permctp cocrostaus mpuemuuka mnoprta cBs3u (LRSTATx)» u 7.6.15
«Peructp cocrosuusa nepenatanka mopta cBsa3u (LTSTATX)».

7.7 SoC-uHTepdeiic

SoC-untepdeiic mpeacraBiasieT coOOW MOIYNIh MPOILECCOPA,  BBIMOTHSAIOIIHMMA
CBSI3YIOIIYIO POJb MEXAY SAPOM M BHYTPEHHMMH mepudepuitHpiMu ycrpoiictBamu. Co
CTOPOHBI sipa K UHTepdeiicy MoAKIIOUeHbI YeThipe muHbl J-, K-, |-, 1 S-Tunos, a ¢ apyroii
ctoponbl oaHa SoC-mmHa nepudepuiHpIXx ycTpoicTB. SOoC-IIMHA WMEET MPOIYCKHYIO
crocobHocTh 128 OuT, n ee TakToBblil reHeparop (SOCCLK) paboTaer Ha yacToTe, paBHOU
nosioBuHe 4acToThl sigpa (CCLK). IlepudepuitHpiMu yCcTpOHCTBaMU, KOTOPBIE MOTYT OBIThH
BeayIuMu Ha SoC-1IMHe SBISIOTCS (CM. pUCYHOK 62):

— SoC — unTepdetic;

— Baewmnuit nopt (EBIU);
— koHTposuiep DMA.
Paboraer ¢
—]F"Aﬂlf'ﬂ"'v'f'“‘"-‘" Paboraerc Paboraerc & _LT:::;:L,:_ K
cnacobHocTk 64-Gura TR +aKTOBOM . e
pabaraerc ’l.“lﬂ.l('li-l'.\ﬁ wacToToll  “actoTon TCK .
Knactepran o 27070 SCLK 5 LXCLKIN/OUT ) T TMR0E DMARX
WwuHa v A v i I 'y
\4
Buewswi nopt - R
(EBIU) OpTHI CRAZK Tanwmep
& on npceyonon crocctomnim B : ¥
SOC-LUM}-(AQ ¥ mromasoccx Y Y \
y 4 4 '
\ \
| IPEPBIBAHMA DMA -
A v N 3\
Wuya tuna J ¢ ) |
: A [
N ' < KA LKA ¢
LWusa Tuna K Y NPONYCKHOA
v 4 CNOCOBHOCTLIO
Wwuha tvna | & A 128 6ur pataraer
¥ | 'y 4 ¢ TAKTOBON Pacwuperroe ALpo
v vacroren CCLK Paboraer ¢
WuHa tuna S TAKTOBOM
vacroron CCLK
. Yy ¥
Appo
MNassre AP
npoueccopa

Pucynok 62 — [MogkmtoueHue nepudepuitHbIX MOTYJICH
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[lepudepuiinbie ycTpoiicTBa, KOTOpbIE MOTYT OBITH MOAYMHEHHBIMH Ha SOC-1HHE:
— TIOPTHI CBSI3U (JIMHK-TIOPTHI);

— KOHTPOJUIEP NMPEPHIBAHUI;

— peructpsl KoHTposuiepa DMA,;

— TalMepHl;

— mopt JTAG;

— paemHUN opt (EBIU);

— SOC-unTepdeiic.

Crpykrypa SOC-unTepdeiica u apxuTeKTypa IIHH, COSTUHIIONINX Pa3IMYHbIE MOTYITH
SOC-mmHBI, TOKa3aHBl COOTBETCTBEHHO HA PHCYHKaX 63 u 64.

S0OC .
Bus < Iy & »

|'/- _ L _M\'

s0C SOC I/F - SOC I'F S0OC I/F
Interface . OFIFO IFIFO OBUF

& ) A &/

J-Bus ¢

K-Bus<

I-Bus <

L A

S-Bus ¢

Pucynoxk 63 — [Totok nanubsix uepe3 SOC-unTepdeiic

B cBs3u ¢ Tem, uto Ha SOC-111MHE MOKET ObITh HECKOJIBKO BEAYIIUX YCTPOMCTB, MPH
KaX/I0M JIOCTYIlE€ K IIHMHE BBINOJHSAETCS apOutpax. IIpu stom noctyn k mnepudepuitHbIM
YCTPOMCTBAM BO3MOXEH CO CTOPOHBI MPOLIECCOpa U CO CTOPOHBI BHemHero uHTepgeiica. Co
CTOpPOHBI Tpolieccopa npeacraButesaeM spisercs SOC-unaTepdeiic U Mpu TOM OH UMEET JIBa
rncroyHuka 3ampocoB: BeixogHoe FIFO wmutepdeiica (OFIFO) u Beixoanoit O0ydep (OBUF).
[IpuoputeTsl aocTyma mpu apoutpaxe QuxcupoBanbl. HauBbICIIMIT NPUOPUTET HMMEET
BbIX01HOM Oydep unrepdeiica OBUF koTopsIii MOXKET BO3BpalaTh NPOUYNTAHHOE 3HAUYCHUE B
koHTposuiep DMA nu6o B mopT cBs3u. Jlamee waer BHeMIHUNM WHTephEHC W HAUMEHBIIHI
npuopuret umeet OFIFO.

SOC-unrepdeiic cocroutr u3 tpex ycrtpoiictB FIFO dyepe3 xoTopble mpoXoasT Bce
NMOTOKM JaHHBbIX. Ecnu mporneccop oOpaimiaercs BO BHEUIHIOW MaMsTh, TO 3armpoc u3 SOC-
uHTepdeiica moCcTynaeT cpasy BO BHEMHUN uHTepdeiic. Ecnu mmHBI nporeccopHoro sapa
nocbutatoT B SOC-unTepdeiic 3anpoc Ha YTeHUE, TO MPOYNTAHHBIE JaHHBIE TOJIKHBI BEPHYTHCS
obpatHo B uHTepdeiic. /s Bo3BpamaeMbix JaHHBIX ucnoiabdyercs BxoaHoe [FIFO. Takxke B
TaHHBIM Oydep NOMEmarTcs 3ampochl BCEX BHEIIHUX BEAYIIMX YCTPOWCTB, KOTOPHIE
oOparmraroTcsi K BHyTpeHHEH mamsTH siapa win peructpaM sapa. Ecnu monyns IFIFO momyuamn
IPOYUTAHHBIE JTaHHBIE, TO OH IMEPEChUIaeT UX BO BHYTPEHHMH peructp saapa. Ecaum ke Obui
IIOJIyYEH 3alpOC Ha 3aIlUCh CO CTOPOHBI BEAYIIErO0 YCTPOMCTBA, TO 3aIIMCHIBAEMBIC JAaHHBIE
NEPEChUIAIOTCS O aJpecy-IPUeMHHUKY (Ucronb3yercs muHa S). B cinyudae monmydenust ot
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BHEIIHErO0 BEIYLIEr0 YCTPOMCTBA 3ampoca Ha YTEHHE, IMPOU3BOJUTCA UTCHUE BHYTPEHHEU
naMsTH (MCIOJIB3YEeTCSl IIMHA S) WM PErucTpa M MPOUYUTAHHBIC JTAHHBIE TMOMEIIAIOTCA B
BbixogHoi Oydep OBUF. Takum o6pazom, B OBUF mnomamarT TOJIBKO CUYUTHIBaEMbIE
BHEITHMMH BEIYIIMMH YCTPOWCTBAMM JAHHBIE SAIPa.

BHELWHAA WKWHa

N
— ¢ .
BHEWHKA egiu IVF EBIU VF EBIU I/F
WHTepdERc OFIFO IFIFO OBUF
(EBIU) S_d & I [ W
SQC-
DMA WKMHAa
nepudepua
I/’-
socC SOC VF . SOC I/F SOCIF
Interface . OFIFO IFIFO OBUF
N | S
I I I + | T

A4pO NpoLeccopa

Pucynok 64 — Ctpykrypa coenunenuit moayneit SOC-1uHbI

7.7.1 Tpauzakuuun SOC OFIFO

Bce 3anpocs! sapa no mmnam J, K, I, koTopsie He monanaT BO BHYTPEHHIOK MaMsITh,
nomerniatorcs B BeixogHoe OFIFO. 31o moryT ObITh:

— 3anuchk u3 sapa npoueccopa no muHaMm J u K B yerpoiictsa SOC-1IMHBI MU BHEILIHEE
aJipecHoe MPOCTPAHCTRO;

— 3anpocsl yteHus no mumHam J u K u3 ycrpoiictB SOC-mMHBI MM BHEUIHETO
aJipeCcHOro NMPOCTPAHCTBA;

— 3amnpoc YTeHUS KOMaHAbl Mo muHe | W3 BHEIIHel maMsITH WMIW U3 perucrpa
uHcTpykuuii amynaropa (EMUIR).

Bce 3ampocsl siapa noctynator B OFIFO ¢ uwacrotoit sigpa (CCLK). CuutbiBanue
3arpocoB u3 O0ydepa Beimonnsaercs ¢ yactoroi SOC-mmuubl (SOCCLK). Ha Brixone Oydepa
MPOBEPSIETCS K KAKOMY PECypCy BBINOIHAETCS 3ampoc (BHEUIHSS MaMAThb JUO0 BHYTPEHHSS
nepudepus) 1 gajee 3anpoc nepecbuiaeTcs B MyHKT Ha3HaueHus. Eciu BbIMoNHAETCS 3anpoc K
nepudepun, To OH UMEET HAMMEHBIIHNI MPUOPUTET B apouTpake noctyna. Eciu BeImonHseTCs
3anpoc K BHEIIHEH MaMsTH, TO TakKe MPOUCXOAMUT apOuTpaxk goctyna K BbixogHomy FIFO
BHemHero wuHTepdeiica. 3a nmoctyn k BHemHemy pecypcy OFIFO copeBnyercs ¢
koHTpoiuiepom DMA (cM. pucynok 64). SOC-untepdeiic B 3ToM apOUTpake BCerjia MMeEeT
HAUBBICIIUNA TPUOPUTET.
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C ToukM 3peHHs] KOHBeiepa Mpolleccopa, KOMaHJa 3aBepIIacTcsi, KOrjaa 3ampoc Ha
3anuchk win Ha urenue nomemaercs B SOC OFIFO. Ilpu stom umeercs criemyromias
O0COOEHHOCTB: €CJIA ATO OIepalus 3alUCH, TO OHA CUUTACTCS BBHIIIOJIHEHHON M KOHBeWep sipa
MPOJIOJKAET ABUKEHHUE, a €CIIM ONepalus YTeHUs], TO KOHBEHep OCTaHABIMBAETCS JO MOMEHTA
BO3BpalleHus: JaHHbIX. [Ipyu 3TOM HEBa)KHO MMeeTCs 3aBUCUMOCTh MO JaHHBIM wid HeT. [lpu
YTEHUM KOMaHJ U3 BHEIIHEW NmaMsTu 1ociie nomemieHus aByx 3amnpocoB B OFIFO konseiiep
KOMaHJI OCTaHaBJIMBAETCA 1O MOMEHTa MOJy4eHHUs MPOUYUTaHHOM KomaHiwl. [Ipu sTOM
KOHBeWep o00paOOTKM KOMaHJ MOXKET TIPOJ0JDKAaTh BHIOMpPAaTh KOMaHIbI U3 Oydepa
BBIPAaBHUBAHUS U OTIPABIISITH HA UCIIOJIHEHHE.

Bydep OFIFO umeer pasmep BoceMb 3anuceil. DTO 03HAYAET YTO OH MOKET IPHUHSTH
70 8-MH 3anpocoB 0e3 OCTaHOBKHM KOHBeiepa mporeccopa. [Ipu 3ToM umeeTcs cieayroiue
ocobennoctu. Ecim, nanpumep, o mmHam J u K Mbl iMeeM OTHOBPEMEHHO JBE 3aIUCH, TO
MPOIIECCOpP MOTPATHUT OJMH TakT 4yToObI moMecTuTh MX B OFIFO. I1pu aTom oHa Tpan3akuus (J)
nomemaercs cpasy B OFIFO, a Bropas (K) Bo Bpemennsiii 0ydep. U3 Bpemennoro Oydepa
3anpoc nepecbuiaercs B OFIFO B cienyromem takte. Eciu nponeccop He TpeOyeT goctyna K
OFIFO B cnenyromem TakTe, TO He OyJIeT HUKAKUX 3aJiepKek KoHBelepa. HamomHuM, 4TO
3anpockl B OFIFO nomeniaroTcs ¢ 4acToTo# sijpa, a CYUThIBatOTCS ¢ 4acToToi SOC-1IUHBI, T.€.
B JIBa paza MeHbllel. [1oaToMy B cirydae MHTEHCUBHOTO MOTOKA 3aMKMCH BO BHEIIHIOK MaMsITh
BO3MOXHO 3arojHeHue Oydepa u 3To BHI30BET MIPHUOCTAHOBKY KOHBEHepa mporieccopa.

7.7.2 Tpaunzakuuu SOC IFIFO

Bxoanoii 6ydep IFIFO SOC-untepdeiica oOpabaTeiBaeT Ba TUTIA TPAH3AKIIUNA:

— 3anpocsl yteHus sapa npoueccopa: SOC IFIFO npuHMMaeT npounTaHHbIE JaHHBIE,
MOJIYYECHHBIE B pe3yJbTaTe TPAH3AKIMI YTeHUs, KoTopble Obutn niepeaansl uepe3 OFIFO;

— 3ampochl YTEHWsS WIM 3al0UCH BHYTPEHHEH NaMsATH (WIM PErucTpoB) sApa OT
BHEIIHETO [0 OTHOUIEHUIO K SApPY Beayllero ycrpoiicrsa. 3to MoxeT 0biTh DMA, nmpoueccop
KJIacTepa, XOCT-IIPOLIECCOP.

B nepBoM ciiydyae Bo3Bpalaemble TaHHbIE 3alUCHIBAIOTCS B PETUCTP SApPa, UCHOIb3YS
mHy K. Bo Bropom ciywae IFIFO ucnonb3yer mmHy S /Ui JocTylla K BHYTPEHHEH NaMsATH
mnbo mmnay K m1s noctyna x perucrpam. B cimydae onepannu 4TeHus BHYTPEHHETO pecypca,
MIPOYUTAHHBIC JaHHBIE TTOMENIatoTcs B BhIXoaHOM 0ydhep OBUF.

Nmeercst tpu mcrounmka 3ampocoB kK IFIFO (cm. pucynok 64): DMA, Bremnumit
untepdeiic 1 SOC-muna. Haussicmii npuoputetr umeer SOC-1nHa T.K. €€ 3a1Ipoc 03HAYaeT
YTeHHE perucTpa nepudepuu mo 3amnpocy sapa, aajee HAeT 3alpoc BHEIIHEro uHTepdeiica u
HauMeHbIIU npuoputeT y kouTpowiepa DMA. 3anpoc ot BHemiHero wHTEpdeiica MOXKeT
03HAYaTh KaK BO3BpAIllEHUE JAHHBIX B OTBET HA 3allpOC YTEHUS BHEUIHEH MaMATU SAPOM, a
TaK¥Ke€ ATO MOXKET OBITh LIMKJI OOMEHA BHEIIHErO BEAYLIETro ycrpoiicTa. [IpuopureTsl 1ocTymna
paccTaBiIeHbl Tak YTOOBI 3alpOCh! SApa MOIydYald HAauBBICIIUKA IpUOpUTET. B ciydae ureHus,
9TO MUHUMHU3HUPYET MPOCTOU IIPOLECCOPA.

7.7.3 Tpaun3zakuuu SOC OBUF

Beixonnot 6ydep OBUF SOC-untepdeiica 3aAeiCTByeTCS TOJBKO B OIEpaLHsIX
YTEHUsI BHYTPEHHUX PECYpPCOB (MamsATH WU PETUCTPOB) sApa BHEIIHUMHU BEIYIIUMU
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ycrpoiictBamu. Eciu 3anipoc uteHus ununuupyercs kourpoiuiepom DMA, o nannsie u3 OBUF
MoryT nepecsiateess B DMA unu noptsl cBa3u. Eciy uTeHue BBINOJIHAET BHELIHEE BEAYyIIEe
ycTporictBo, nanubie 13 SOC OBUF nmepechinatoTcst B BEIXOHOHM Oydep BHENIHETO mopTa.

7.7.4 TIporpammupoBanune SOC-unrepdeiica

[TpoGembl mporpaMMUpPOBaHUS, KOTOPbIE MOTYT BCTPETUTH pa3paboTuuKu pu padboTe
¢ SOC-untepdeiicoM, OTHOCATCS K IOHMMAHUIO MpoOJeM, KOTOpbIE BIHSIOT Ha
IPOM3BOIUTENBHOCTE Tpu pabote ¢ SOC-unrepdeiicom. UreHne mNporeccopoM BHEIIHEH
NaMATH BbI3BIBAET MEpeiavy 3a1poca OT siipa Yepe3 HECKOJIbKO JOMEHOB CUHXpoHU3auu. [lpu
JOCTYIIE K MYJIbTUIIPOLIECCOPHOM IIMHE HEOOXOAMMO BBIITOJIHUTH 3aXBaT IIMHBL. Bee 310 MokeT
MPUBOJUTH K JUIUTEIBHBIM OCTAHOBAM IIpOLieccopa.

Huxe npuBeieHbl HEKOTOPbIE pEKOMEHAIMU K TPOrPAMMHUPOBAHUIO C UCIIOJIb30BAaHUEM
SOC-unTepdeiica:

— cienyeT u30eratb UCIOJHEHUS Koja U3 BHeIIHeW nmaMsaTh. CKOPOCTh HCIIOJHEHUS
OyZeT B HECKOJIBKO JIECTKOB Pa3 MEAJIEHHEE, YEM U3 BHYTPEHHEH NMaMsTH;

— crienyeT u30eratb YTEHUS JAHHBIX M3 BHENIHEH MaMSATH WIM 3alMCH JaHHBIX BO
BHEIIHIOI MaMATh NIpH NOMOLIM KoMmaHn szapa. llpenmoururensHee [uisi 3TUX Lenel
UCIO0JIb30BaTh KOHTpoJuiep DMA;

— TIpU HEOOXOJUMOCTH BBITIOJHEHHsI orepanuii oOMeHa siIpoM Ha BHEIIHEH IIWHE B
MYJIBTUIIPOLIECCOPHOM KJIacTepe Jydlle UCI0JIb30BaTh OUT OJJOKMPOBKY LIMHBI M TTOCIIE 3aXBaTa
IIMHBI BBITIOTHSATH OOMEH;

— HEO00XOIMMO MaKCHUMAaJbHO MCIOJIb30BaTh DMA niisi mepechlioK JaHHBIX, a TaKKe
curnan npepsiBanust or DMA 1o 3aBepiieHun paboTsl;

— HeobxomuMo ofecneunTh padboTy mpormeccopHoro sgupa u DMA ¢ paznumanbiMu
OaHKaMU BHYTpEHHEH naMsTH. DTO YMEHBIIUT KOJIUYECTBO KOH(INUKTOB JOCTYNA;

— IpPU NEePECHUIKAX JaHHBIX CIIEYET UCIOIb30BaTh MAaKCUMAJIbHYIO IIUPUHY LIKHBI B
128 6ur;

— IPY YTEHUH HECKOJIBKUX JIAHHBIX AJIPOM Ipolieccopa u3 BHemHel namsatu uiu SOC-
nepudepun NpeaArnoYTUTEIbHEE UCII0Ib30BaTh B OJHOW JMHUU KOMaH 1 IBE ONepaluy YTeHus J
u K mmn. B 3TOM citydae o6e onepanuu 4TeHus! BBITOTHATCS MPAKTUUYECKH KaK OJHA U 32 TOXKe
BpEMsl, UTO U OJIHA ONlepalusl YTCHUS;

— mpu paboTe ¢ BHENIHEH MaMsAThIO B MYJBTUIIPOLIECCOPHOM CHCTEME CIENyeT
ucnoJib3oBarh peructp BMAX i 3aiaHus BpeMEHU BaJ€HUs IIMHOW. DTO MUHUMH3UPYET
MPOCTOM JIPYTUX MPOLIECCOPOB OT JAJTUTENBHOTO 0XKUJIAHUS [ITUHBI.

7.8 TaiiMep u yHUBepcaJibHble JIMHUM BBOIa/BbIBO1A

[Iporieccop umeet aBa 64-OMTHBIX TaiiMepa 001Iero HazHaueHus: Taimep 0 u Taitmep 1.
Taitmepbl — ’TO aBBTOHOMHO PabOTAIOIINE CUSTYNKHU, UMEIOIIHIE CIEAYIOINe )YHKITUN:

— 3arpy3ka HadajJbHbIM 3HAUCHHEM;

— JICKPEeMEHT 3HA4YCHHE JI0 HYJIS,

WHIWKalWA 3aBCPIICHUA CUCTA,

aBTOMaTHYECKasl Iepe3arpysKa,
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— IHOBTOPCHHEC LIUKIIA.

WNunukaTop 3aBepiiieHus cuera (TakT MOCie BHIYUTAHUS CUETYHNKA, KOTa OH ObLI paBeH
€IMHUIIC) SBJISETCS MpEepbIBaHUEM, HO JJis TaiiMepa 0 JOMOJHUTENBHO €CTh (PYHKIMS BbIAAYU
WHJMKaTOpa Ha BHEIIHWM BbIBOJ. Kaxnawli TaliMep coiepkut ABa 64-OMTHBIX pErucTpa:
HaganpHOe 3HaueHne (TMRINXH/L) cuetra m Tekymee 3Hauenue (TIMERxH/L) cuerunka.
Peructp TMRINXH/L noctynen ans urenus u 3anucu, Torna kak TIMERxH/L npennasnauen
TOJIBKO NIl UTeHUsl. XOTs B IEUCTBUTEIHLHOCTH 00a perucTpa UMEIoT JUIMHy 64 6uta, HO IS
IPOrpaMMUCTA KaXKIbIi PETUCTP HOCTYIEH TOJBKO Kak ABe 32-pa3psiIHbIE OJOBUHBI: CTapIast
u mutanamas. Jloctynusie 32-6utHblie peructpsl: TMRINOH, TMRINOL, TMRIN1H, TMRINIL,
TIMEROH, TIMEROL, TIMER1H, u TIMERIL. IIpu sTomM HeT HuKakoi Oydepuzanuu npu
CUMTBHIBAaHUH WJIW 3aIIMCH Pa3IMYHBIX YacTelt peructpa. Peructp TIMERX BoInoHsAET PYHKITHIO
cyeTunka U oOHOoBisieTcss Kaxabld TakT 4yacToThl SOCCLK. Ecnu cueTynk B TEKyIieM TakTe
MMEEeT 3HaueHHue |, TO B CIEAYIOUIEM TAaKTE€ B HErO 3arpyXaercs HadaJbHOE 3HAUYECHHE W3
peructpa TMRINX.

Kaxxnpiit u3 TaliMepoB MMeEET OUT pa3pelIeHHs] CUeTa, KOTOPBIM XPaHUTCA B PErUCTpPE
ynpapnenusi INTCTL. Ycranoska 6ura TMRXRN B «1» pazpemiaer cuet, a coOpoc 6uta B «0»
OCTaHABJIMBAET CYUET.

7.8.1 Omnepauuu Taiimepa

[Tocne cOpoca Taiimepsl octaHoBiieHbl T.K. 6uThl TMRXRN B perucrtpe INTCTL
cOpaceiBaroTcs. J[iis 3amycka U paOoThl TaliMepa HEOOXOAMMO YCTAaHOBUTH COOTBETCTBYIOIITUN
outr B TMRxRN. Ilocne ycranoBku Outa, 3HaueHne B TMRINXH/L komupyercss B peructp
TIMERXH/L, u taiimep HaurHaeT 0OpaTHBINA OTCUET.

[TporpamMmbl MOTYT OCTaHaBJIMBaTh TaliMep, copackiBast Out TMRxXRN u 3amyckarts ero,
ycranaBnuBas 6uT TMRxRN. OtmeruM uTo 3arpy3ka HoBoro 3HaueHus B peructp TMRINxH/L
HE BBI3bIBAET HEMEICHHOM 3arpy3Ku 3TOro k€ 3HaueHus B peructp cuerurka TIMERxH/L.
HoBoe HauanbHOE 3HaUeHue OyeT 3arpy>KE€HO B CYETUHK TOJIBKO B JBYX CUTYalHsX:

— npu uzmeHenuu 6uta TMRXRN u3 «0» B «1», T.e. pu BKIIOYECHUU TaMepa;

— mpu pabote TaiiMepa B MOMEHT JOCTHKEHUS CUETIYHMKOM 3HaueHHS 0.

[Ipu paGotaromiem TaiiMepe, B MOMEHT JOCTH)KCHHS CUYCTUMKOM 3HAYCHUS HYIIS,
Tanumep:

— TEHEPUPYET ABA NPEPBHIBAHMUS C BBICOKUM Y HU3KUM IIPUOPUTETOM;

— 3arpy’kaeT B CYETUHUK HAYaJIbHOE 3HAYCHHUE;

— HauuMHAeT OOpaTHBIN OTCUET.

Taiimep umeer Outhl 3ampoca npepbiBanus B peructpax ILATX (INT_TIMEROLP,
INT TIMERILP, INT TIMEROHP, wumu INT TIMERIHP). IlpepwsiBanuie or Taiimepa
UMIYJIbCHOE U TOCJIE€ YCTAaHOBKH OHO MOXKET OBITh COpPOIIEHO MpU OOCITY>KUBAHUH JAHHOTO
3armpoca.

Jnst ynpaBiieHUs TallMEpPaMU HCTIOJIB3YWUTE CIEAYIOLIYIO POLENYPY:

1Ecim Talimep pabGoraer, oTkiawounte ero copocom Outa TMRxRN B
peructpe INTCTL,
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2 Ecnu mpeppIBaHKE TOJKHO MMPOU30MTH, YCTAHOBUTE BHICOKUI MITM HU3KUN PUOPHUTET
IIpepbIBaHUS TauMepa:

a) HaznaubTe ampec(a) BeKTOpa MpephIBaHUMN ISl IPOTPAMMBI, 3aTPY3UB perucTp(bl)
Bektopa npepsiBanuil (IVTIMERXH/LP);
0) Paspemmute mnpepeiBanug TaiimepoB, yctaHoBuB Out INT TIMERxXH/LP B
peructpe IMASK;
B) Pazpemmure rinobansHble npepsiBanus, yctaHoBuB 0uT SQCTL_GIE B peructpe
SQCTL.

3 3arpy3ute HadasbHOE 3HaueHue B perucTpsl TMRINXH/L;

4 3anycture Taiimep, yctanoBuB OUT TMRxXRN B peructpe INTCTL.

7.8.2 BwbiBoja cpabatbiBanus Taiimepa (TMROE)

Buemnnii BbeiBo#g MukpocxeMbl TMROE mokaspiBaeT MOMEHT 3aBEpIICHHs CUETa
taiimepom 0. B MoMeHT, Kor/ia TaiiMep U3MeHseT CBOe 3HaUeHUe ¢ 1 Ha HayaJlbHOE, ITPOLIECCOP
TeHepHpYyeT BhICOKHU ypoBeHb Ha BbIBOJ TMROE B Teuenune getsipex TaktoB SOCCLK.

7.9 ®@aaru

[Iporieccop nmeeT yeTbipe BHEIIHUX BbIBOAA 001Iero HazHaueHus: (FLAG3—-0) kotopsie
MOTYT BBIONHSITH PYHKIHIO (1aroB. MOXHO CKa3aTh, YTO JIAHHBIE BHIBOJIBI SBIISIOTCS IOPTOM
oOuiero HazHaueHus. Kaxnapiil BbIBOJ MOKET ObITh CKOH(UIypUPOBaH KaK BXOJ WM BBIXOJl
uHAMBUyanbHO. [Ipu KOHUTrypaluu Kak BBIXO, MPOrpPaMMbl MOTYT MCIIOJIb30BATh BBIBOJIBI
(bnaroB s CUTHANIOB COOBITHA WJIM YCIOBUH [JIsi JIOOOTO0 BHEIIHEro ycrtpoicrtBa. [lpu
KOH(UTrypaluu Kak BXOJbI, MPOTrpaMMbl MOTYT CUUTHIBATh COCTOSIHME€ BHELIHUX BBIBOJOB,
ucnosib3ys peructp FLAGREG unu ucnosib30BaTh 3Ha4€HUE BX0J1a KaK YCIOBHE B YCIOBHBIX
komangax. Ilocme copoca FLAG3—-0 paboraroT Kak BXOAbl C BHEHIHUM Harpy304HbIM
PE3UCTOPOM, KOTOPBIN JEPKUT UX B BHICOKOM JIOTHYECKOM YpPOBHE.

JUis MOATOTOBKM M UCHOJNb30BaHUSA (DIIaroB cieayeT HCHOIb30BaTh CIEAYIOUIYIO
HpOLEaypy-

1 C nomomsio 6utoB FLAGx_EN peructpa FLAGREG cxondurypupyiite Kaxxasii u3
BbIBOJIOB FLAG3—0 xak Bxon (FLAGx EN=0) unu Beixoq (FLAGx EN=1);

2 C nomoipto 6utoB FLAGx _OUT peructpa FLAGREG BbiGepuTte 3Hau€HUs BbIXOAA
st kKaxoro BeiBosia FLAG3—0 (17151 BBIBOIOB, CKOH(UTYPHUPOBAHHBIX KaK BBIXOJ);

3 IIpouwnTaiite 6uthl FLGX B peructpe SQSTAT mj1s1 onipeieieHust BXOJHOTO 3HAYCHUS
s kaxjoro BeiBosa FLAG3—0, unu ucnons3yiite Bxoansie 3HaueHus ¢aaros (FLAGx _IN) B
YCIIOBHBIX KOMaH/IaX.

BoeiBoabl ¢uiaroB (FLAG3-0) mo3BosistoT npoieccopy MochbUlaTh CUTHAJIbl BHEIIHUM
yCTpOMCTBAM WJIU MOJy4YaTh BXOAHBIE CUTHAJBI OT HUX. [Ipr HeoOxoauMocTu GopMupOBaHHUS
UMITYJIbCOB OIPEENIEHHON IIuTeNbHOCTH oTMeTuM, uto peructp FLAGREG otHocutes k
IpYIIIE PETUCTPOB YCTPOMCTBA ylpaBieHUs U TakThupyeTcs KiiokoMm sapa CCLK.

7.10 Mopt JTAG u MmoayJsb OTIAAKH

cDYHKI_[I/IOH3..]'II>HOCTI:, KOTOpasl oIMcaHa B JaHHOM IOJAPa3Aeiae, MOKET MCIIOJIb30BaThCS

— JUIA OTJIAJKU IPOTrpaMMm;
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— JUIs pa3pabOTKH sJipa ONEepallMOHHON CUCTEMBI.

OnuceiBaeMble HUKE (PYHKIMU peajln30BaHbl B allapaTHOW YacTH Ipoleccopa Uit
TOTr0, 4YTOOBI MO3BOJIUTH MPOTrPAMME-OTIaAUYMKY U ONEPALMOHHBIM CUCTEMAM BBINOIHATH Oosee
CIOXHbIE 3a7aud. DYyHKIMOHAIBHOCTh pa30UTa Ha TPYMHIBbI 110 HECKOJIBKUM YPOBHSIM. OTH
YPOBHHM BBICTPOEHBI IpYT HAJ{ APYTOM, 4TO MO3BOJSIET OTAaAuuKy uiu siapy OC ocyliecTBiIsTh
0oJiee Ka4eCTBEHHBIM KOHTPOJIb U aHAJIU3 IpOIeccopa.

OTnaguuK MOKET OCYIIECTBISATh KOHTPOJIb IpoLieccopa IBYMs My TSIMU:

— HCNOJb3Yys OTIaJ04YHbII MOHUTOD (paboTarouuil B pexkUMe CyIepBU30pa);

— ucnoib3ys BcrpoeHHbId amyssaTop (ICE).

[Ipy oTnaake ¢ IOMOIIBIO MPOTPAMMHOTO MOHHMTOpa B PEXHME CYIEpBU30pa,
HEKOTOpbIE CUCTEMHBIE PECYPCHI UCIOJIb3YIOTCS TOJIBKO MOHUTOPOM (HapuMep, aMaTh, KaHaj
KOMMYHHKAIIUU ¢ XOCTOM, TIpepbIBanue, (uaru u T. [1.).

ITpu oTiagke ¢ UCIOJIB30BAHUEM BCTPOEHHOT'O 3MYJISITOPA, MCIOIb3YETCSI PE3EPBHBIN
KOMMYHHUKalMOHHBIN KaHaJ (IIOpPT 10ocTyma K TecTupoBanuto JTAQG) aiisg KOHTpoJIs mpoueccopa.

[Toptr JTAG sBasiercs mnoguuHEHHbIM ycTporictBoM Ha SOC-mmuHe. MHorue
OTJal0uHble (QYHKIMU SBJISIOTCS BOCTPEOOBAaHHBIMM KaK IPU UCIOIB30BAHUU MTPOrPAMMHOIO
METO/1a OTJIAJIKU, TaK U IPU aIllapaTHOM.

@OyHKIMH 1 BO3MOKHOCTH ITpolieccopa AJisl MOAAEPKKN OTIIAIKH IIPOrPaMM BKIIIOYAKOT:

— TOYKHU HAOJIIOJCHHS — MO3BOJISET MOJIb30BATEINIO YKa3bIBaTh KOHKPETHBIN TUAMa30H
aJpecoB TOYKM HAOJIOJEHUST U YCIIOBUSA, KOTOpPbIE OCTaHaBIMBAIOT mpoueccop. I[locne
OCTAHOBKM, I0JIb30BATEIb MOXET MPOAHAIU3ZUPOBATh COCTOSIHME IIPOLIECCOpPA, BOCCTAHOBUTH
MIPEeKHEE COCTOSIHME M MPOAOKUTH BBIMOJHEHHE KoMaH. [IporpaMMmHbIe TOUKM OCTaHOBA U
OJTHOIIIArOBBIE OTIEPAIMU TaKKe BBITIOJIHIIOTCS C MOMOIIbIO TOUKH HAOII0ICHUS;

— MYJIBTHUIIPOLIECCOPHBIE BO3MOXHOCTH — TIO3BOJIAIOT I10Jb30BATENI0 BBINOIHAThH
OJIHOIIIarOBbIE OMEpPAllUU U YCTaHABIMBATH TOYKH OCTAHOBA B MYJIbTUIIPOLIECCOPHON CUCTEME;

— 3alUCh HCTOPUM — CHEUUalbHbI Oydep Tpacc MO3BONSET MPOCIECIUTH 3a
MIPOrpPaMMHBIM CUETYMKOM C LIEJIbI0 BOCCTAHOBJIEHUS X0/1a MporpamMmel. bydep TpaccupoBku Ha
KpUCTaJlJIe COXpaHseT MocienHue 32 mepexoaa (Bce AUCKPETHbIE 3HAYEHUS CUETYMKA
MPOrpaMM) BBIMIOJIHEHHbIE YCTPOWCTBOM  yINpaBIEHUS SApa, TMO3BOJSII BOCCTAHOBUTH
IOCJICTHUN IIPOTPAMMHBIN ITYTh;

— CYETYMK TAaKTOB — oOecreunBaeT (PyHKIUIO MOACYETa KOJIWYECTBA MPOIECCOPHBIX
TaKTOB JJi BceX QYHKUMN MPOrpaMMHOT0O KOJa;

— MOHMTOPHUHI TPOU3BOJUTENBHOCTH — II03BOJSIET OCYLIECTBISATh MOHUTOPUHI
HEKOTOPBIX BHYTPEHHUX COOBITHI sijpa mpolieccopa MpH BHIIOJHEHUU MPOrpaMMHOTO KOJa.
OTnagyuK MOKET TOUYHO YKa3aTh, KAKOE U3 BHYTPEHHHUX COOBITHI HYXAaeTCsl B MOHUTOPUHTE;

— JIOCTYN K 3allMLIEHHBIM PETUCTpaM — 3alIMILEHHbIE PETUCTPBI JOCTYIHBI TOJIBKO B
pexume cynepsuzopa uinu ICE. K HUM HeT gocTyna B pexXuMe 10JIb30BaTels;

— CYETYMKM TOYKM HAONIOAEHHUS — T[I03BOJISIET IIOJB30BATENI0 HCKaThb N-€
BO3HMKHOBEHHE COOBITUS 10 OCTAHOBKH IIPOTPAMMBI;

— HUCKJIIOUYEHHE — COOBITHE, KOTOPOE OTMEHSET BBIMOIHEHHWE BCEX IMOCIEAYIOUINX
KOMaHJ.
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7.10.1 PaGouue peskMMBbI

[Tpouieccop paboTaeT B OTHOM U3 TPEX PEKUMOB: PEKUM IMYJIISATOPA, CYIIEpBU30pa UITU
noJsib3oBarenss. B pexnMax Monb3oBaTeNsl M CyNEpBHU30pa BCE KOMAaHbl BBINOIHSIIOTCS
cTaHnapTHo. TeM He MeHee, B PEeKHMME IOJb30BaTEIsl OrpPAaHUYEH JOCTYyN K peructpam. B
pEeXUME SMYIISIIIMA UMEIOTCS] OTPaHUYEHUS Ha UCTIOJIb30BaHNE HEKOTOPHIX TUIIOB KOMaHI.

7.10.2 Pecypchbl OTIaAKH

B mporieccope mpemycMOoTpeHbl HECKOJIBKO PECypCOB OTIIAIKH, BKIIFOUAS:
— CHenuaTbHbIC KOMAH/IbL;

— TOYKH HaOJIIOICHUS,

— Oydep TpaccUpOBKH agpeca KOMaH/IbI.

7.10.3 ChneumajabHble KOMaH/IbI

[Iponieccop moaAep>KUBAET CIEHUHUAIBHBIE KOMAaHIbl, KOTOPBIC HCIIONB3YIOTCS MJIs
MOMOIIM B OTJaJKe CHUCTEeMBbI. JlaHHBIE KOMAaHJBl HYXXHBI JUUIS BBITIOJTHEHHUS IMPOTrPaMMHBIX
OCTaHOBOB B OTJIa[YMKaX U BHI30BOB ONEPALIMOHHON CUCTEMBI.

7.10.4 Touku HAOIIOAEHUA

Touku HaOMOAEHUA ajpeca MO3BOJISIIOT MOJIb30BATENI0 MPOBEPSITH COCTOSIHHUE
IIPOLIECCOpPa BO BCEX CIIydasX, KOTJa IPOUCXOAUT BBIIIOJHEHUE YCIOBUHM JOCTYIA K IAMSATH,
ornpezesieHHol noib3oBaTeneM. CyliecTBYeT TpU TOYKM HaOJIOJIEHHS, KOTOphble padoTaroT
napauiensHo. Bo BpeMs paboThI KaXk10M TOYKH HAOIIOICHHUS TI0JIb30BATEIh MOXKET ONPEICIISITh
ycioBHsl cpaOaThIBaHUSI NPU JOCTYNE K IIMHE U JCWCTBUSA, KOTOPHIE JOJDKEH BBIIOJIHHUTH
IIPOLIECCOP.

Touka HaOmogeHust uMmeer naBa aapecHelx perucrtpa: WpiL m WpiH. Korna touxa
HAOIOZIeHNUs 3alporpaMMUpOBaHa Ha OJUH aJpec, TO HCIOJB3YEeTCSI TOJBKO PETUcCTp C
maagmmm agpecom (Wpil). Ecnu Touka HaOmroeHus 3amporpaMMHpOBaHa Ha JHUAMa3oH
anpecos, To B WpiL coaepxkurcs muaamuii aapec, a B WpIH — crapmmii anpec. Heodxoaumo
YCTAHOBUTb DPETHUCTPBI yKas3aTess ajapeca 10 TOro, KaK YCTAaHOBJIEH PEruCTp YIPAaBJICHUS
WPIiCTL, xotopblii NEepeBOIUT TOUKY HAONIOACHHMS B AKTHUBHOE COCTOSHUE. AJIpecHbIC
PETUCTPbl TOUKH HAOIIOICHUS HE MOTYT OBITh H3MEHEHBI, TOKA TOYKA HAOIIOIEHUS! aKTUBHA.

PaGota Toukum HaOmoaeHust ompezenserca ee peructpoM ympasienus WPiCTL,
rae: | —310 0, 1 wiu 2 B 3aBUCUMOCTH OT HOMEPa TOYKH HAOJIOICHUSI.

Crnenyromas napopMaius J0HKHA OBITH 3alIpOrpaMMUpPOBaHa B PETUCTPax 10 Havaaa
MOUCKA:

— aJipec WIM IHAIa30H aJpeCcoB;

— OTCHYCT.

Korga peructp ymnpasiieHMsl YCTAHABJIMBAE€TCS B AKTUBHOE COCTOSHME, IIOJIE OTCUETA
yCTaHaBIMBAaeTCA B Ha4ajao orcuera. C 3TOro MOMEHTA amnmaparHas 4acTb TOYKH HAOIIOACHUS
OTCJIEKUBACTCS. BHYTPEHHUE IIMHBI C LIEIbI0 COBIAJCHUS aAPECOB IIepeay, YTO YKa3bIBACTCs B
perucTpax To4eKk HabJIr0IEHUS.
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[Ipn kax)x10M COBIIAJICHUM 3HAYCHHUE CUETUHKA yMEHbIIaeTcd. [locie Toro, kak C4eTYMK
JTOCTUTAET 3HAYCHUE HYJIS, UHULIMUPYETCS UCKIIFOYEHHE: POTPAMMHOE UCKIIFOUYEHHE UJIU BBI30B
amyIsitopa. Bei6op netictBuit onpenensercs paspsaamu 3-2 peructpa WPiCTL.

C 2TOro MOMEHTa PEruCTp COCTOSIHUSI yKa3blBaeT Ha 3aBeplICHHUE pabdOThl TOUYKH
HaOmoaeHus. UToOBI HAayaTh HOBBIM IOMCK, IOJL30BATEIII0 HEOOXOJMMO CHOBA 3aIHCaTh
peructp yrpaniaeHus. Tpu TOYKK HAOIIOICHUS CBSI3aHBI C TPEMsI pa3IMYHBIMU ITUHAMHU.

Touka wHaOmomenuss 0 wucnonb3dyercss s MoHuTopuHra Ha [-mmue. Touka
Habmonenus 0 moanepkuBaeT mnomaroByro onmuio (SSTP), koropas wucnonb3yercs mpu
SMYJISIIIUU AJIs1 BBIIIOJHEHUS OJJTHOIIATOBBIX OIEpalnii.

Touka HabmoaeHus 1 ucnonap3yercs sl HabJII0ACHUS 3a JOCTYIOM K JaHHBIM uepes J-
u K-munel. [Ipu 7TOM MOHUTOPUHT MOXKET BBITIOJHATHCS ISl OJJHOW W3 IIWH WIH JUIsl 00enX
cpa3y. Touka HaGmrogeHus 1 moaaep KUBaeT TaKXKe BBHIOOp THUMA JOCTYIA: TOJBKO YTCHHE,
TOJIBKO 3aIUCh, YTCHUE U 3aIHCH.

Touka HaOMIOIeHN 2 UCTIONB3YETCS 1711 HAOIIOIEHUS 32 IOCTYIIOM K TaHHBIM 4Yepes3 S-
muHy. Touka HaOMOAeHUs 2 MOJACPKUBACT TAKXKE BHIOOP THUIA JTOCTYyMA: TOJIBKO YTCHUE,
TOJIBKO 3aMKCh, YTEHHUE U 3aIUCh.

Peructp WPiSTAT yka3biBaeT Ha TeKylllee COCTOSIHIE TOUKH HaOmoaeHus. OH XpaHUT
TEKyll[ee 3HAYEHHWE CYUETUYMKA TMOWCKAa U peXuma paboThl TOUKH HaOmonaeHus. OmnucaHue
paspsIoB PETUCTPa COCTOSHUS MpUBeaeHO B Tabauie 105.

Ta6numa 105 — Onucanue paszpsaos peructpa WPiSTAT

Pazpsnbt Nwms Ornuanue
15-0 VALUE 3HaueHre TOUYKH HAOIIOICHUS
Ompenensier  TeKyl[ue 3HAYEHUS  CYETYMKA  TOYKHU
HaOJI0ICHUS
17-16 EX Pa3psia BeinonHeHUs

BeimonnHeHe Touky HaOIFOIEHUS:

00 — Touka HaOFOICHUS 3aMPEIICHA;

01 — mouMcK coBIIaIECHUI;

11 — oxoHuyaHue pabOTHI CYETUYNKA TOUKU HAOIIIOIEHUS

31-18 Reserved Pe3epBHbIe

7.10.4.1 Bygep mpaccuposxu adpeca komanowvt (TBUF)

[TockonbKy MpOrpaMMHBIN CYETUMK HEAOCTYIIEH BHE KpUCTalljla B peajlbHOM BpEMEHU
B ITPOLIECCE BBIMOJIHEHUS KOMaHI, TO Oy(dep TpacCupOBKU UCIIOIB3YETCS A5l TOMOIIH B OTJIAIKE
MIPOrPAMMBL.

Bydep TpaccupoBku BkiIouaeT B ceOs 32 perucrpa, B KOTOPBIX XPaHUTCS UCTOPHUS
nocieqHux oTr 16 g0 32 mepexoloB, BBINOJIHEHHBIX YCTPOMCTBOM YIPABICHUS slipa
IIPOLECCOpPa, YTO JAeT BO3MOYKHOCTbH II0JIb30BATENI0 IOJHOCTBIO BOCCTAHOBUTH IIYTh
BBIIIOJIHEHUS IPOIPaMMBbl B TEYEHHE MTOCIIETHUX I1EPEXO/IOB.

[lepexoapl LMKIMYHO 3alMCBIBAIOTCS B perucTtpel Oydepa tpaccupoBku. IlepBblit
sanucbiBaeTca B TRCBO, cneayromuit B TRCBI1, u 1. . 1o TRCB31. Tpuauare BTOpOit
nepexo]1 cHoa 3anucbiBaeTcss B TRCBO, u Tak nanee. s Toro, 4ToObl ONpeAeauTh Kakoil u3
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PETHCTPOB OBLIT 3aMMCaH MOCIEIHIM, ITOJIH30BATENb JJOJIKEH 00PAaTUTHCS K PETUCTPY yKa3aTems
Oy(epa TpaccupOBKH, KOTOPBIN yKa3bIBa€T HA NMOCIEAHUI 3aIMCaHHBIA BXO/I.

Bydep TpaccupoBkH Bceraa 3alloMUHAET aJipec KOMaH/bl, BbI3BaBiel nepexo. Eciu
aJgpec  IEepexola  BBIUMCISICS C  HCIOJb30BAaHUEM  JIOMOJHUTEIBHOTO  perucrpa
(1e Tonbko PC u cMmenienre B KoJe KOMaH/Ibl), TO KPOME aJipeca KOMaH bl epexojaa B Oydepe
Tpacc 3allOMHHAETCS U aJpec Mepexoaa.

Jlnist Toro, 4To0BI pa3nuyaTh Kakod THN MHPOpPMaLMU 3alKicaH B JIMHUK Oydepa Tpacc,
ucnons3yercs peructp Macku TRCBMASK. Kaxapiii pazpsg B RCBMASK cBszan ¢
cootBeTcTBYIOIUM peructpoM TRCBI. Ecnu on cOpomren, To TRCBi xpaHuT agpec KOMaH/Ibl
nepexoja. Ecnu sxxe on ycranosien, To TRCB1 conepxut aapec nepexoaa.

7.10.5 MOHUTOPHMHI MPOU3BOAUTEIHLHOCTH

[enbro MOHHUTOPHHTA MIPOU3BOAUTEIBHOCTH SIBIISIETCS ONTHMH3AIUS
(GYHKIIMOHUPOBAHUS pPabOYMX MPHIOKEHUH. AImapaTHble BO3MOKHOCTH —IIpoleccopa
00eCTeUnBaIOT MOJACYET YKCIa IMKJIOB, KOTOPbIe OBUIM 3aTpaueHbl Ha BBIMOJHEHHE KOJa
IporpaMMbl  HIIM IOJACYET YHCIAa 3aJaHHBIX COOBITHH IPH BBITOJHCHHH IPOIPAMMEIL.
MOHUTOPHHT 00ECIIEYUBACTCS C ITIOMOIIBIO TPEX PETMCTPOB: CUETYHMK UKIOB, MACKa MOHHTOPA
MPOU3BOAUTEIIBHOCTH U CYETYMK MOHUTOPA ITPOU3BOIUTECILHOCTH.

CYeTUYHMKH IUKIOB M MOHHMTOPA IPOU3BOJUTEIBLHOCTH JOJDKHBI OBITh YCTaHOBJICHBI
MoJIb30BaTeNieM B HOMb TEpea TEeM, KaK HA4YHETCS ONpEACICHHBIA MepHoa  paboThlI.
COOTHOIIICHHE MEKY OOIINM CYCTYNKOM U CIETIMKOM MOHUTOPA IIPOU3BOAUTEIIBHOCTH U Ja€T
TpedyemMoe 3HaUCHHE.

Korga cueTdnk MOHHUTOpAa MPOU3BOJUTEIBLHOCTH TEPEHOIHICTCS, 3TO BBI3BIBAET
UCKJIIOYHUTEIBHYIO CUTYAIHIO.

7.10.5.1 Pezucmp macku monumopa npouszeooumenvnocmu (PRFM)

Peructp macku monutopa npousoautenbHocTd (PRFM) onpenensier, kakue coObITHS
B IIpOLECCOPE  OTCIEKUBAKOTCA WM IOACYUTHIBAIOTCA  CUYETYUKOM  MOHMTOpaA
npousBoautenbHoctd  (PRFCNT). 3nauenuem cOpoca peructpa PRFM  sBnsercs
0x0000 0000. I[Tonpo6HOE onMcaHue pa3psIoB perucTpa npuseaeHo B Tadbmuuie 106.

Tabnaunma 106 — Onucanue pa3psaaoB perucTpa

Howmep Outa Nwms Hasznauenue
7:0 - Peseps
8 Jexe [ToacueT kOMaH 1, BBITOJHEHHBIX HAa IMHUM KOHBeWepa J:

1 — BKIIOUYEH;
0 — BBIKJIFOUEH

9 Kexe [Toacuer komMaH, BEIMOJIHEHHBIX Ha JIMHUU KOHBeWepa K:
1 — BxiIroueH;
0 — BEIKITIOUEH

10 Xexe IToncuer koOMaH/, BHIIIOJHEHHBIX Ha JTMHUAX KOoHBelepa X1 u X2:
1 - BxiIrOUEH;
0 — BBIKITIOUEH
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Howmep Outa Nwms Ha3nauenue

11 Yexe [Toacuer kOMaH 1, BEIIOJIHEHHBIX HA JIMHUSX KOHBeMepa Y1 u Y2:
1 — BKIIOYEH,;
0 — BBIKJTIOUCH

12 Sexe [Toacder kOMaH1, BEIIOJIHEHHBIX HA IMHUM KOHBeE#epa S:
1 — BxiIroueH;
0 — BBIKJTIOUCH

15:13 - Pe3eps

16 STALL | Ilomcuer komaHI OCTAaHOBOB KOHBEHepa BBI3BAHHBIX OXHUJIAHUEM
JAHHBIX WK APYTUMU OJOKUPYIOIIMME KOHBEHEp CUTYaIUsIMU:
1 — BxiroueH;
0 — BBIKJTIOUCH

17 BTB_true | Iloxacuer konuuecTBa MpaBUIBHBIX IpeacKa3aHuii Oydepa mepexooB:
1 — BkIIOYEH;
0 — BBIKJIIOUEH

18 ABORT | [Toxcuer koaudecTBa MPOrpPaMMHBIX HCKITFOUNTEIBHBIX CUTYAITHIA:
1 — BKIIOYEH;
0 — BBIKJIIOUCH

19 Uexe [Togcdyer konuvecTBa JIMHUKM KOMAH]I, BBIMOJHEHHBIX B PEXKHUME
MI0JIb30BaTEIS:
1 — BKIIIOUYEH;
0 — BBIKJTIOUEH

20 BTB_false | [Toxcuer konmvecTBa OMIMOOYHBIX MpeCcKa3anuil Oydepa nepexoios:
1 — BKIIIOUYEH;
0 — BBIKJTIOUCH

21 BTB_load | IToxcuer konuvecTBa 3arpy30k B Oydep mepexo/1os:
1 — BKIIIOUEH;
0 — BBIKJTIOUEH

31:22 - Peseps
Bce coObITHs, KOTOpBIE OTCIIEKHUBAIOTCS MOHHUTOPOM  MPOU3BOJIUTEILHOCTH,

cymmupyrorea no «MJIN» u npu ux HACTYIUIEHUU NPOUCXOAUT yBeanueHue cuetunka PRFM
Ha 1. JIornuHbIM sIBJISIETCS pa3pelieHue MoACUeTa OJHOTO YCIOBUS U3 MHOTHX.

7.10.5.2 Pezucmp cuemuuxka monumopa npouszeooumenvnocmu (PRFCNT)

Haznauenue cyeTuymka NPOM3BOAUTENIBHOCTH — YBEJIWYMBATh CBOE 3HAYeHUE Ha |
KKl pa3, Korja MPOMCXOAUT OTcaexkuBaeMoe coObiTHe. OTciexxuBaemMoe CoObITHE
(PRFM).
IIpeKpalaercs, Korjaa Nporeccop MepexoauT B pexuM dMYISIIUU. Peructp ounmniaercs nocie

onpeacACTCss  pEerucTpoM MACKHM  MOHHUTOpa  MPOU3BOJUTCIBHOCTHU Cuer

cOpoca.

7.10.5.3 Pezucmput cuemuuxa yuknos (CCNTx)

JUinHa cyeTuMka LMKIOB paBHa 64 paspsaa, OJHAKO JOCTYNEH OH Kak JiBa
yHUBepcalbHbIX 32-pa3psanbix peructpa — CCNTO m CCNTI1. HMHkpeMeHT cueTdMka
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BBITIOJIHSIETC HAa KaxJaoMm Takte dactoThl sjapa CCLK. Cuer mpekpamiaercs, TOJIbKO KOrja
MIPOLIECCOP NMEPEXOAUT B pexkUM 3MYJsiuu. [locae cOpoca 3HaUeHNE CUETUYMKA PABHO HYIIO.

B cBsi3u ¢ Tem, uTo cuetuuk 64 6uta, a JOCTYN BO3MOKEH TOJIBKO K YaCTsIM PErucTpa,
HE00X0IMMO COOJII0JIEHUE ClIeHUaIbHOW MPOUEAYPBl UTEHU U 3anucu peructpa. [Ipu uyrenun
cHavana cuntbiBaeTcs HIDkHsA 9acTh (CCNTO), a 3atem Bepxusist yacts (CCNT1). [1pu urenun
HIDKHEH 4acTu BEpXHss Konupyercs B Oydep U 3To rapaHTupyet e€ KoppekTHoe 3HaueHue. [Ipu
3aMKCcH CHavyaja MUILETCs HUKHSAA 4acTh (OHa nonajaet B 0ydep), a 3arem BepxHsid. [Ipu 3anucu
BepXHel nosiHoe 64-0UTHOE 3HAYCHHE MTONAJAeT B CUCTUHK.

7.10.5.4 Pezucmp oannvix mouxu naoaooenus 1 (WPDR)

Touka HaOMIOIeHHS | UMEET JOMOTHUTEIbHBIE BO3MOKHOCTH IT0 MOHUTOPUHTY OOMEHA
JAHHBIMHU sipa Tpolieccopa C NaMAThIO. Bplllie omMChIBaiCS MeEXaHU3M cpabaThIBaHUs
HCKJIIOYUTEIHLHOM CUTYyalluu B CIydae COBIAJICHUS apPEeCcOB TOUKH HAOIIOJACHHS C ajpecamu
e J 1 K. O1Hako uMeeTcst BO3MOKHOCTh JOTIOJIHUTh CPABHEHHUE aJIPECOB €IIIE U CPAaBHEHUEM
naHHbIX. [Ipy yTeHMM MMeEeTCs BO3MOKHOCTh KOHTPOJUPOBATH, TO KAKUE JAHHBIE CUATHIBACT
nponeccop. Eciau ONMOTHUTENBHO K COBHAJCHHUIO aJPECOB IPOUCXOAMUT COBIAJCHUE W
MPOYNUTAHHBIX JAaHHBIX — TOUYKa cpabaTbiBaeT. Takke MOXKHO KOHTPOJHMPOBATH MU IPOIECC
3anucu NaHHbIX. HeoOxomumpie IJisi KOHTPOJS NaHHBIE 3amuchiBaioTcss B peructp WPDR.
Heob6xoauMo OTMETHTH, UYTO IIMHA YTEHUS WM 3allMCH HMEeT pa3psaHoCTh 128 Owur.
Pa3psanHocTs peructpa JaHHbIX TOJIBKO 32 6uTa. [loaToMy cpaBHEHHE BBINOIHSAETCS TOJIBKO IS
32-pa3psIHOTO CJIOBAa IIMHBI JAHHBIX OMPEICISIEMOTr0 MIIAIIIMMU OWTaMU IIWHBI ajpeca,
HE3aBUCHMO OT TOT'O BBIMIOJIHAETCS UYTCHUE MJITU 3aMUCh 64-X uiau 128-pa3psiiHoro ciiosa.

7.10.5.5 Pezucmp macku mouku naonrooenus 1 (WPMR)

[Tpu ncmonb30BaHUM MIMHBI JAHHBIX B OMMCAHWU TOYKU HabOmtoneHus 1, He Bce OUTHI
IIMHBI JAHHBIX MOTYT MOHAJ0OUTHCS MPU aHAIHM3€ YUTAEMbIX WM 3aIUCHIBAEMBIX JIaHHBIX.
Peructp macku TO3BOJISIET YCTAaHOBUTH, Kakue OWTHI peructpa AaHHbIX WPDR  momkHbl
y4acTBOBAaTh B cpaBHEHUHU. Eciii OUT yCcTaHOBIEH B «1» — COOTBETCTBYIOIIUHN €My OUT JaHHBIX
CpaBHHMBAETCs ¢ OUTOM IIMHBI JaHHBIX. [Tocie cOpoca perucTp Macku paBeH HYJIIO U IaHHbIE He
YYacTBYIOT B pab0Te TOUKH HAOIIOICHHS.

7.10.6 JTAG unrepdeiic

IIpoueccop mommepkuBaer NOPT JAOCTyna K  CPEACTBAM  TECTHUPOBAHUS,
cootBercTBYtommi cranaapty IEEE 1149.1.

7.10.6.1 Bwieoowvt JTAG nopma

B tabaune 107 onmcanbl BBIBOJBI MPOLECCOPA, UCIIOIb3YyEMblEe B almapaTHON 4YacTH
smynsaunu JTAG. IloguepkHyThle CHU3Y Ha3BaHUs BBIBOJIOB U BBIBOJIbI C YEPTOM HAl HA3BAHUEM
YKa3bIBaIOT HA AKTUBHBIC HU3KUE CUTHAJIBI.
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Tabnuuma 107 — BeiBoabl mopTa CBS3M U SMYJISIIUUA YCTPOMCTBA BBOIa/BBIBOIA

Curnan Tun Omucanue

NTRST BXO/]T Copoc JTAG.
CopaceiBaer wunHTepdeiic JTAG. Curman nTRST nmomkeH OBITH

AKTUBUPOBAH TIIOCJIC BKIIOYCHUS IUTAHHS, 4YTOOBI yOEmUThCS B
npaBuiabHOM pabore JTAG. Bxox nTRST wumMeer BHyTpeHHHI
MOBBIIAIOIIHIA PE3UCTOP

Cunxponuzanus JTAG.

TCK BXOJI .
ObecneunBaeT TakTOBBIN curHan st padotsl JTAG

TDI BXO/Jl Bxoanoii curnan nannusix JTAG.
HNmMeeT BHYTpEHHHMI NOBBIIAIOIINAN PE3UCTOD

TDO BBIXOJT Brixonuoii curdain gagusix JTAG

TMS BXOJI Bri6op pexxuma tectupoBanust JTAG.
VhpapinseT MalIMHONW COCTOSIHUM TecThpoBaHus. lMMeer BHyTpEeHHHUI
MOBBIIIAOIIUN PE3UCTOP

nEMU BBIXOJI My LA,

[Ipu3Hak nepexoja mporeccopa B pexkuM IMYJISAIHI

B nonosnrenue k cranaaptHeiM GyHKIusaM JTAG, BeiBogsl TMS u NEMU BeIMOTHSIOT
cienyromue QyHKIUNA OTIAJKU:

— Bxox TMS (xorna paspsn TEME ycranosnen B peructpe EMUCTL) BbimomHsieT
(GYHKIMIO 3arpoca K MPOIECCOpPY Ha MEPEeXo]l B PEXKUM AMYISIUU. VICKIIOUeHne IMyIsiun
dbopmupyetrcss mnpu  KaxaoMm ¢ponte curhHana TMS. JlanHas QyHKOUS ~ sBIsSETCS
JIOTIOTHUTENHHOM K GyHKIIMOoHANIEHOCTH TMS B JTAG;

— BeIXOAHOW curHan NEMU  sBnsiercs CUTHaIOM C  OTKPBITBIM  CTOKOM,
akTuBU3MpyeMbli, TosbkO eciu paspan EMUOE ycranoBnen B peructpe EMUCTL.
BriBon NEMU yxkassiBaeT Ha ciienyroliee:

— MPOU3OILIO cpabaThIBAHUE TOYKU HAOIIOJCHUS, HO PETUCTP YNPABICHHUS UMEET B
nosie Tuna (rosie EXTYPE 8 WPiCTL) 3Hauenue Honb. YpoBens curnana NEMU B sTom citydae
camxkaercs Ha 20 nukinoB CCLK;

— KXl pa3, Korja MPOIECCOp HAXOIUTCA B PEXKUME SMYJSIUM U TOTOB K
BBIITOJIHEHUIO HOBBIX JIMHUM KOMaHz, noxasaeMol B peructp EMUIR, ypoBens curhana Ha
BbIBOJIe NEMU cHuxkaeTcs 10 Tex mop, moka Takas KoMaHaa 100aBseTcs.

7.10.6.2 Pezucmp komanowvt JTAG

Peructp komanael JTAG wuMeer IuHY, paBHYIO MSTH paspsaaMm, U IO3BOJSET
KoHTpoJuiepy noctyna nopTta (TAP) BeiOpars 11000i M3 CKaHUPYEMBIX PETHCTPOB JaHHBIX.
Munaammii 3Havanuii 6ut nepsbiM BbiBUTaeTcs Ha TDO. KonupoBanue koMaH MPUBEICHO B
tadune 108.
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Tabnuma 108 — JlekogupoBanue komaHabl qocTymna nopta JTAG

Ecnu 3HaueHue CooTBeTcTBYIOIIAs
BbINONHUTS. ..
IR4-0 paBHo... KOMaH/Ja...
00000 EXTEST Bemonnuts EXTEST
10000 Sample/Preload BBINOTHHUTE COMILTMPOBAHKE U MTPEA3arpy3Ky
01000 EMUIR Ckanuposanue B peructpe EMUIR
10100 EMUDAT CxkanupoBanue B peructpe EMUDAT
01110 IDCODE CkanupoBaHue kKoja peructpa ID
11110 SAMPLEPC CommmupoBanue [IK, k KkoTropomy MOIKIIOUYEH
poLeccop
10001 EMUTRAP BhInonHuTh nepexsaT SMyJIsLUN
10011 OSPID CkanupoBanue peructpa OSPID
00100 EMUCTL CxkanupoBanue peructpa EMUCTL
01100 EMUSTAT Cxanupoanue peructpa EMUSTAT
11111 BYPASS [TapannenpHblil pexxum

7.10.6.3 Pezucmpot oannvix

Peructpsl JaHHBIX BEIOMpAIOTCS Yepe3 peructTp koMman . Kak TOIbKO COOTBETCTBYIOIIEE
3HAUYEHHE PEruCcTpa JAaHHBIX 3alMCBHIBAETCS B PETUCTP KoMaH, U coctosgHrue TAP usmensercs
Ha SHIFT-DR, nanHble BBIOpaHHOTO perucTpa HaunHatoT BeIIBUraThcst HA TDO 1 npuHUMAaThCS
c TDI. Ilonpo6uee cm. cnenudukanuto crangapra IEEE 1149.1.

Peructps! nanHbIX:

— obxox (Oaiimac) — peructp, orBeuaromuii TpeboBanusMm IEEE 1149.1, sBasiercs
OJITHOPA3PsAIHBIM PETUCTPOM.

— TOTpaHUYHbIE PETUCTPbI — PETUCTPHI, UCTIONb3yeMble MHOTUMU KoMaHaamu JTAG.
Bce tpu komannel JTAG cootBercTBytoT TpeGoBanusim IEEE 1149.1.

— EMUIR — xomanna JTAG 3arpyxaer 48 pa3psiioB, U3 KOTOPbIX 32 HaWMMEHbBIIUX
3Havamux pazpsaa 3arpyxatorcs B peructp EMUIR. EMUIR saBasiercs 128-pa3psaHbiM
peructpoM. B pexxnme sMysiLuy pErucTp 3arpy’aeTcst 4eThIpe pa3a MocaeA0BaTENbHO (0IHON
koMmanaou JTAG) unm 3arpyxaercs A0 TeX Mop, MOKa B 3arpy’KaeMoM CIIOBE HE YCTaHOBUTCS
paspsan EX (torma octansubie ciiotel EMUIR cunrtatorcss komangamu NOP). Kaxnblii pas,
korga jganHbie 3arpyxkatorcs B EMUIR — chawama 3arpyxatorcs paspsasl 31-0, 3atem
3arpyxarTcs pa3psaasl 63-32 u Tak gaiee.

Korga uetsipe 3arpy3ku EMUIR 3aBepiiensl wiu JIMHUS KOMaH[ Obula 3aBeplleHa
yCTaHOBJIIEHHBIM pa3psaoM EX, komannsl, 3arpyxennsie B JTAG, nepenarorcs B yCTPOHCTBO
YIPAaBIICHUS ]Ipa U BBIITOJIHAIOTCS.

Korga cuerBepeHHoe cioBo 3arpyxaerca B EMUIR, OHO IO/DKHO BKIIIOYATH OAHY
MOJIHYIO JIMHUIO KOoMaHJA. JIMHMS KoMaHA HE JOJDKHA MPOAOKATBCA B  CIEAYIOIIEM
CYETBEPEHHOM cJoBe. JINITHIe CI0THI AOKHBI ObITh 3anmonHeHsl NOP xomangamu.

3anuce B EMUIR sBisiercss HemomycTUMOM omepaiueii, Korja mpoueccop He
HAXOJIUTCS B PEKUME IMYJISLINH.
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— EMUDAT — st0 48-pa3psanblil perucTp, B KOTOPOM 32 CTapIIMX 3HAYAIINX pa3psaa
UCIIOJIb3YIOTCS sl cKaHupoBaHus Ureg ¢ TakuM e UMEHEM. DMYISTOP UCHOJB3YET 3TOT
PErUCTp JJIsl YTEHUS U 3aHCH BCEX OCTAIBHBIX PETUCTPOB B MPOLIECCOPE.

OMYJSTOP TaKKe€ UCIIONb3YET NaHHBIN PETUCTpP AJIA IOCTYMa K naMaTu. [{okHa ObITH
KoMaHj1a, ucnoibp3yronas IALU aig renepanuu agpeca JOCTyNna K NaMsATH, HA3HAYEHUEM WIH
ucrouyHukoMm kotopou siBisietcs EMUDAT. Korma sMynsiTop BBINOJTHSET CEPUIO TOCTYIIOB K
MaMsTH, MPOLECCOP JOKEH BCTaBUTh LIMKIIBI YAEp’KaHUS JJI1 TOTO, YTOObI 3aBEPIIUTH BCE
JOCTYTIBI (KaK BO BpeMsi HOPMaJIbHOUM pabOThI).

7.11 Copoc u 3amyck

[Tpouieccop moaep>KxuBaeT Tpu ypoBHs copoca:

— cOpoc mpu BKIIIOUCHUH MUTaHUS — Tociie BKiItoueHus cucreMsl (SCLK, Bce BxoaHbIe
CUTHAJIBI M KOH(PHUTYpaIlMOHHBIC BXOABI HAXOATCS B YCTOMIMBOM COCTOSIHUHM ), BBIBO T NRST _IN
JOJKEH ObITh aKTHBEH (HU3KUH ypoBeHb curhaia), BeiBoJ nTRST nomxeH ObITh aKTHBEH
(HU3KUH ypOBEHb CUTHAJIA), TOApoOHee mpuBeeHO B Tabnuie 112 u Ha pucyHke 67;

— HOpPMaJIbHBIM cOpoc — 000N cOpOoC CXEeMBbI, CIEAYIONIUK Iocie cOpoca mpH
BKIFOUeHNH TuTaHus, BeiBoM NRST_IN nomkeH ObITh akTHBEH (HM3KWU ypOBEHH CUTHAJIA),
noapoOHee mpuBeaeHo B Tabmwmie 113 u Ha pucyHke 68;

— copoc sgpa DSP — mpu ycranoBke 6mta SWRST B EMUCTL cOpackiBaetcs
saapo DSP, HO He BHEILIHUI TOPT U HE YCTPOICTBO BBOIa-BBIBOJIA.

[Tocne cOpoca BO3MOKHBI YeTHIpe BapuaHTa 3allycka IMPOIECCOpa, OMMCAHHBIC B
pazzaene 9 «MeTo/Ibl 3arpy3KH MpoIeccopa.

7.12 JIuana3oH HANPSIKEHUs] MUTAHUS

ITpoueccop UMeeT OTAENbHBIE TOAKIIOYEHHS] K ICTOYHUKY ITUTAaHUS JUIsl BHYTPEHHETO
JIY (VDD), raktoBeiii remeparop PLL (VDD_A), Oydepa ycTpoiicTBa BBOAA-BHIBOJA
(vDD_IO).

JUis  cTaOWibHOM CHHXPOHHM3AIMHM, CHUCTeMa JIOJDKHAa OOecleurMBaTh YHCTOE
anekTponuTanue Ha Bxojge VDD A. Oco0oe BHMMaHuE MpH NPOEKTUPOBAHUM JOKHO OBITH
ynenaeHo GuiIbTpauuy uCToYHuKa nutanust VDD _A.

JlommycTrMBble 3HAUYEHUSI HANPSKEHUH MUTAHUS IPUBEACHBI B TAOIHIIE SJIEKTPHUECKUX
napamMeTpoB MUKpPOCXeM IpHu IpueMke u nocraske: s BeiBoja VDD mapamerp Ucc, mis
VDD_A — Ucca, 111 VDD _10 — Uccio.
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8 BpeMeHHbIe XapaKTePUCTUKH

Bcex curnainsl, 3a uckirodeHreM BeiBogoB nDMAR3-0, nIRQ3-0, TMROE u FLAG3-0
TOJIBKO B PEKUME BXOJa, SBISIOTCSA CHHXPOHHBIMH IO OTHOIIEHHIO K CHTHAJy OIOpPHON
gactoTel SCLK. B MuKpocxeme peaan3oBaHO BCEr0 HECKOJIBKO THIIOB ILIOMIAJOK BBOJA-
BBIBOJIa, M TMOTOMY BpE€MEHa MPEIyCTaHOBKHW/yIEp>KaHUS CHUTHAJla Ha BXOJE, BpPEMEHa
YCTaHOBKHW/yJIep)KaHUsl CHTHaja Ha BBIXOJE M BpEeMEHa BKIIIOYCHHUS/BBIKIIOYCHUS Oydepon
BBIXOJIHBIX CHTHAJIOB, paCCUYUTaHHbIE OTHOCUTENHHO (poHTa SCLK, SBISIOTCS OMMHAKOBBIMU
17151 OONBIIMHCTBA BBIBOIOB MUKPOCXEMBI.

bonee nogpobHas nadopmanus npuseneHa B moapasaenax 8.1 «OcHOBHbIC BpeMEHHBIE
XapaKTepUCTUKH IepeMeHHoro Toka» u 8.2 «LVDS-unTepdeiic, amekTpudeckne 1 BpeMEHHBIC
XapaKTePUCTUKU.

8.1 OcHoBHBIE BPEMECHHDBIC XaPAKTCPUCTUKHU MEPEMEHHOI'0 TOKA

BpeMmenHbie XxapakTepUCTUKH U3MEPSIIUCH, KOT/Ia CUTHAJ Tiepecekan ypoBeHb 1,25 B,
KaK 3TO MoKa3aHO Ha pucyHke 69. Bce BpeMeHHbIe 3a7epKu (B HAHOCEKYHAaX) M3MEPSIUCH
Mexay Toukoi, korga nepBbiid curHan (SCLK) mocruran ypoBus 1,25 B u Toukoi, koraa
BTOpPOM CHUTHAJI JOCTUTA ypoBHA 1,25 B.

OCHOBHBIC BPEMCHHBIC XapAaKTEPUCTUKH TIEPEMEHHOTO TOKa MPEACTABJICHBI
B Ttabnumax 110 — 114. Bce XapakTEepUCTUKH H3MEPSIOTCS C ONpPEeICHHON HArpy3Kol W ¢
BBIXO/IHBIM ITOTOKOM JIaHHBIX C YPOBHEM 4.

AcuaxponHbie aaHHbIe g BeBOJoB NIRQ3-0, nDMAR3-0, FLAG3-0 1 TMROE
npeacTaBiaeHbl B Tadmie 109,

Ta6numa 109 — XapakTepucTUKH aCHHXPOHHOTO CHTHaJa MIEPEMEHHOTO TOKa

[[InprHa NMITYIBCOB [[IuprHa HMITYIBCOB
O6o3HaueHue Onucanue CUTHAJIa HU3KOTO YPOBHSI CHUTHaJja BBICOKOTO
(MuH) YpOBHS (MHH)
nIRQ3-0 3anpoc npepbIBaHUs 2 « tsoccLk 2 « tsoccLk
nDMAR3-0 3anpoc DMA 2 * tsoccLk 2 * tsoccLk
FLAG3-0! Bxox FLAG3-0 2 « tsoccLk 2 * tsoccLk
TMROE2 vaa6aTBIBaHI/Ie ] 4 « tsoceLk
Taitmepa 0
1 Berxotabie xapakrepuctuku Ha BeiBogax FLAG3-0 npencrasnens B Tabnuie 114;
2 JTOT BBIBOJ MOKET SABJIATHCA KOH(PUTYPAITHOHHBIM BXOJIOM

Tab6numa 110 — OnopHas 4acToTa — BpeMsl IMKJIa TAKTOBBIX CUTHAJIOB MTPOIIECCOPHOTO si/Ipa
(CCLK)

ITapamerp Onucanue Mun Makc En. nsm.

BpeMss 1MKIIA TAKTOBBIX CUTHAJIOB
fceLk P 2,2 26,7 HC

MPOLIECCOPHOTO SI/Ipa
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Pucynoxk 65 — OnopHas yacToTa — BpeMst IUKJIa TAKTOBBIX CHTHAJIOB IIPOIIECCOPHOTO sIIpa
(CCLK)

Tadnuuma 111 — OnopHas yactoTa — Bpems 1ukiia tectoBoi cunxponuzanuu JTAG (TCK)

[TapameTp Onucanue Mun Makc En. uzm.
¢ Bpewms [UIKJIa tectoBol | HaumOoinsmee uz 30
TeK cunxponuzauuu (JTAQG) Wi teerk X 4 - He

Bpemsa  numkiia  TecToBOM

trekH CUHXPOHU3AIIU CHTHAJIOB 12 - HC
Bbicokoro ypoBHs (JTAG)
Bpems UKJIa TECTOBOU

trekL CUHXPOHHU3AIUU CUTHAJIOB 12 — HC
Huskoro ypoBHs (JTAG)

T

Pucynok 66 — Onopnas yactora—Bpems 1ukia tectoBoit cuaxponuzanuu JTAG (TCK)

Tab6numa 112 — Bpewms cOpoca npu BKIFOUESHUN TUTAHUS

[Tapamerp Mus. Makec. ‘ En. n3m.

Bpemenuvie mpebosanus
trRST_IN_PWR
NRST_IN  neaktuBupoBan mocne crabunm3amuu VDD, 5 e
VDD_A, VDD_IO, SCLK wu mnepexola B HEU3MEHHOE
COCTOSIHUE CTATHYHBIX BBIBOIOB/ KOH(UTYPAITHOHHBIX BXO/I0OB
tTRST_IN_PWRl
NTRST aktuBupoBan BO Bpemsi cOpoca npu BrimodeHun | 100 * tscik HC
MU TaHUS

Xapakmepucmuxu nepexnrouenus
trRST OUT_PWR
15 MC

neaxktuBanusa RST _OUT nmocne neaktuBanuu NRST _IN

! Ilpumensiercs mocne Toro, kak VDD, VDD A, VDD IO u SCLK mnepeiinyr B
CTabMIIBHOE COCTOSHUE, U 10 Toro, kak nRST IN Gyner neaktuBupoBaH
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tesT IN_PWR | trst out pwn

il
wror B

trRsT_mM_pwr
- r-‘
st X /
SCLK. Vpp.
Voo_a, Voo_io

STATIC/STRAP PINS

Pucynok 67 — Bpems cOpoca npu BKIFOUCHUH THTAHUS

Tabnuma 113 — Bpems HopmasibHOTO cOpoca

ITapameTp MuH. Makc. En. Uzm.
Bpemennvie mpebosanus
trsST_IN
2 MC
NRST_IN akTuBHpoBaH
tsTrRAP
NRST_IN JICaKTUBUPOBAH ocJjie TOrO, KaK 15 MC
KOH(UTYpaIOHHbIE BXOJbI OyAyT B HEU3MEHHOM COCTOSTHUU
Xapaxmepucmuxu nepexkuodeHus
trRsT ouT
RST OUT npeakTuBHpOBaH MOCJHE TOr0, Kak JI€AKTUBUPOBAH 1,5 MC
NRST_IN

trsT_out

- # tsTRAP

STRAP PINS >< ><

Pucynoxk 68 — Bpemst HopmanbsHOTO cOpoca
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Tabnuma 114 — XapakTepucCTUKH CHUTHaja MEPEMEHHOr0 TOKa (BCE 3HAYCHHUS B TaOIHIE
MIPUBEICHBI B HAHOCEKYH/IaX )

~~ N 6\ = 8 :
= 2 2 S5 E
HEEIPEEE R B
g Sz < R el =|© F| 5 g 2
= 5 S o 5|8 3|8 5| 7 &
> E| & E|EE|B |8 E|E 5| €
Nms Omnucanue H Bl E|lo =g S|l =% 3 =
o = > = | > O > © Q ol 3 M = K
3l olg ol el o2l 25
= 5|2 2|2 5|2 5|2 5 2 & &
S 2|8 8| E|l&E|l B B 9
2 E@E@daczcgd 8
M = X S 21 & &
i & é Blm A
ADDR31-0 (BuemHss aapecHas mgHa 1,5 0,5 4.0 10 | 1,15 | 2,0 SCLK
DATA63-0 |Bremusd mmHa JaHHBIX 1,5 0,5 4.0 10 | 1,15 | 2,0 SCLK
nMSH Jluaus Beioopa mamsitu HOST| — — 4.0 10 | 1,15 | 2,0 SCLK
Jluaun  BbIOOpa  maMATH
nMSSD3-0 SDRAM 15 0,5 4,0 1,0 1,0 2,0 SCLK
aMs1-0  |DROoP mamatw om0 10 1115 | 20 | SCLK
CTaTHYECKUX OJIOKOB
nRD Yreuue nmaMaTu 15 0,5 4.0 10 | 1,15 | 2,0 SCLK
nWRL 3anuce MIIAIIIEro CioBa 15 0,5 4.0 10 | 1,15 | 2,0 SCLK
nWRH 3anuch cTapiiero ciioBa 15 0,5 4.0 10 | 1,15 | 2,0 SCLK
ACK [loaTBepkIeHNE HAHHBIX OT
BBICOKOT'O K HU3KOMY ypoBHIO | 1,5 0,5 3,6 10 | 1,15 | 2,0 SCLK
[TontBepknenue manHbix ot 1,5 0,5 4,2 09 (115 2,0 SCLK
HU3KOTO K BBICOKOMY YPOBHIO
Bxrouenue TaKTOBOI'O
SDCKE 15 0,5 4.0 10 | 1,15 | 2,0 SCLK
reneparopa SDRAM
nRAS Br16op agpecHoit cTpoku 15 0,5 4.0 10 | 1,15 | 2,0 SCLK

nCAS Br16op agpecHoro crosbua 15 0,5 4.0 10 | 1,15 | 2,0 SCLK
nSDWE Bxirouenue 3anmucu SDRAM | 1,5 0,5 4.0 10 | 1,15 | 2,0 SCLK
Macka [JaHHBEIX MJIAAIIETO

LDQM crona SDRAM — — | 40 | 1,0 | 1,15 | 2,0 | SCLK
Macka clioBa CTapIiero cjioBa

HDQM SDRAM — — | 40 | 10 | 1,45 | 2,0 | SCLK

SDA10 SDRAM ADDRI10 — — | 40 | 1,0 | 1,45 | 2,0 | SCLK

nHBR 3anmpoc mMHBI XOCTOM 15 0,5 — — — — SCLK

Pazpemenue 3axBara IIMHBI

nHBG 15 | 05 | 40 | 1,0 | 1,15 | 2,0 | SCLK
XOCTOM
nBOFF  |Jampoc xocta "o los | — | — | — | — | scLK
HpeKpalieHne TPaH3aKIuu
NBUSLOCK |3axBaT muHBI — — 4.0 10 | 1,15 | 2,0 SCLK
NnBRST BriBog ummynbca 1,5 0,5 4.0 10 | 1,15 | 2,0 SCLK
nBR7_0  |CPBOAH PO 15 1 o5 | 40 | 10 | — | — | sCLK

MYJIBTUITPOLIECCOPHOM LINHBI
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—_ ’6\ ~ & —
5 T 2 = =S E
o — E 2 ~ E < O jas] @] m
T es 3|8 8= 5| = Sl E o
E QS| ¥ 5| E S| ¥ S < L g
O 2 S|EE|AE|EE|E S 23
> Z| 8 E|& E|8 S|lo E| S & S
Nms Onucanne s 5| X S| 5(X58|3 5|% A = E
=) olw 2lw o] % @ E o|l® g| 38
& el 3 & Ele £l w & T
= 5|3 5|8 S|3 Slm 2l 8 =
s LIS ESE|2Els 2RE B
2 Fm XA oM g|= o me| O
m 2 = 218
2| E| | Elm oz
nBM|LoMOu oW~ 140 | 10| - | - | SCLK
KOHTPOJLICPA IIHHBI ’ ’
nlIORD BriBon urenus 1/0 - - 4,0 1,0 1,0 2,0 SCLK
nlIOWR BriBog 3ammcu I/O - - 4.0 10 | 1,15 | 2,0 SCLK
nlIOEN BriBog Brirouenus 1/0 - - 4.0 10 | 1,15 | 2,0 SCLK
nCPA [TpuoputeTHbIl nOCTYN siapa
OT BBICOKOTO K HU3KOMY 15 0,5 4.0 10 | 0,75 | 2,0 SCLK
[Tpuopurerneiii poctyn sapal 1,5 05 [295| 20 [0,75| 2,0 SCLK
OT HHU3KOTO K BBICOKOMY
nDPA [Tpuopurernsiii foctyn DMA
OT BBICOKOT'O K HU3KOMY 1,5 0,5 4.0 1,0 | 0,75 | 2,0 SCLK
[Tpuopurernsiii noctyn DMA| 1,5 05 1295| 20 [ 0,75| 2,0 SCLK
OT HU3KOTO K BBICOKOMY
nBMS Br100op 3arpy304Hoii mamsTi - - 4,0 10 | 1,15 | 2,0 SCLK
FLAG3-0> |Bemoast FLAG - - 4,0 10 | 1,15 | 2,0 SCLK
NnRST_IN ** (Bemon rmobansroro cobpoca | 1,5 | 2,5 — — - — | SCLK®
Beibop TectoBoro pexuma
TMS 15 0,5 - - — - TCK
(JTAG)
Bxom  TeCcTOBBIX  JAaHHBIX
TDI 15 0,5 - - - - TCK
(JTAG)
BeIXog TECTOBBIX  [IAaHHBIX
TDO 40 | 10 | 0,75 | 20 | TCK®
(JTAG) - -
NTRST %  |TecroBbrit copoc(JTAG) 15 0,5 - - - - TCK
nEMU 7 OMyIALMs  OT BBICOKOTO K| B 55 | 20 | 115 | 4.0 TCK wnmmn
HH3KOMY ' ' ' ' SCLK
ID2-0 8 Cratnueckre  BBIBOABI  — B B B B B B B
IIOJDKHBI OBITH ITOCTOSHHBIMU
STRAP SYS 210 KonpurypannoHHbie BXOIbI 15 0,5 - - - - SCLK
JTAG SYS ' 2 |Cucremusie Boioast JTAG +2,5 |+10,0|+12,0| -1,0 - - TCK

1

2
3

4

CHHXPOHU3AIMU C OITOPHOM YaCTOTOM.
[Toapo6nee cm. B moapaszaene 7.11 «COpoc u 3amycK».

[TpoTokonbl 0OMeHa BHEIIHEro mopra peaiu3yioT uukisl muHbl IDLE ans nepegaun
yrpasieHus muHoW. KoH(IMKTHI Ha MIMHE pU BKIIOUYEHUH/BBIKIIOYEHNH IpaiiBepOB HEBO3MOXKHBI
110 MIPUYMHE TOTO, YTO TEKYILUUH ApaiiBep rapaHTUPOBAHHO BBIKJIIOYUTCS PaHbILE, YEM BKIIOUUTCS
JIpYrou npausep.
Bxonubie xapakrepuctuku BbiBo10B FLAG3—0 cm B Tabnune 109.
OTH BXOJHBIE BBIBOJBI SIBIISIOTCS ACHHXPOHHBIMH, M IIO9TOMY HET HEOOXOAMMOCTHU
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v

1 TaKTOBbBIN

Nms Onucanue

Bpewms yaepxxanus
Bpems ycraHoBKH
Bpewms yaepxxanus
Bpewms BhIKIIOUEHHS
Oydepa BBIXOHOTO
CUTHAJ

Bpewmst iperycTaHOBKH
BXOJIHOT'O CUTHasa (MHH)
OmnopHBI

BXOJIHOTO curHaia(Makc)
BBIXO/IHOTO CUTHaJja (MakKc)
BBIXOJTHOTO CUTHaIa (MUH)
Bpems Bkimrouenus oydepa

BBIXOJTHOTO CUTHaJIa(MUH) 1

> Jlaunsle ansa nRST IN npusenens! oTHocuTeNnbHO cpesza SCLK.

®  Jlanmsie nns TDO npusenenst orHocuTensHo cpesa TCK.

" YacroTa, OTHOCHTETHFHO KOTOPOI NMPHBEIEHBI JAHHEIE, 3aBHCHT OT (DYHKIIMH BHIBOJA B
TOT WJIM HUHOW MOMEHT.

&  DTu BEIBOJBI MOTYT H3MEHATBCS TONBKO BO BpeMs cOpoca; peKOMEHIyeTCs TTOIKTI0YaTh
ux k VDD [0O/VSS.

®  BmBoasl STRAP SYS srirouaror: nBMS, nBM, nBUSLOCK, TMROE.

10 XapakrepucTHKM NPUMEHHMEI TOTBKO BO BpeMs cOpoca.
Cucremusie BeiBOAbI JTAG SYS (pexxum boundary scan) Bxirouarot B ce0si: nRST IN,
RST_OUT, nIRQ3-0, nDMAR3-0, nHBR, nBOFF, MS1-0, nMSH, SDCKE, LDQM, HDQM,
nBMS, nlOWR, nlORD, nBM, nEMU, SDA10, nlOEN, nBUSLOCK, TMROE, DATA63-0,
ADDR31-0, nRD, nWRL, nWRH, nBRST, nMSSD3-0, nRAS, nCAS, nSDWE, nHBG, BR7-0,
FLAG3-0, LODATOP3-0, LODATON3-0, L1DATOP3-0, L1DATON3-0, L2DATOP3-0,
L2DATON3-0, L3DATOP3-0, L3DATON3-0, LOCLKOUTP, LOCLKOUTN, L1CLKOUTP,
LICLKOUTN, L2CLKOUTP, L2CLKOUTN, L3CLKOUTP, L3CLKOUTN, LOACKI, L1ACKI,
L2ACKI, L3ACKI, LODATIP3-0, LODATIN3-0, L1IDATIP3-0, L1DATIN3-0, L2DATIP3-0,
L2DATIN3-0, L3DATIP3-0, L3DATIN3-0, LOCLKINP, LOCLKINN, L1CLKINP, L1CLKINN,
L2CLKINP, L2CLKINN, L3CLKINP, L3CLKINN, LOACKO, L1ACKO, L2ACKO, L3ACKO,
ACK, nCPA, nDPA, nLOBCMPO, nL1BCMPO, nL2BCMPO, nL3BCMPO, nLOBCMPI,

nL1BCMPI, nL2BCMPI, nL3BCMPI, 1D2-0, CTRL_IMPD1-0.
12

11

OmnopHasi 4YacToTa BpPEMEHH CHCTEMHOTO BbIXOAHOro curHaima JTAG sBisercs
cpesom TCK
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REFERENCE 7LY_ \ // \

1.25V tscLk OR trek

SIGNAL X X

A INPUT INPUT
1.25V SETUP HOLD

SIGRAL " X

i
Y

A
A
A
A

OUTPUT A OUTPUT
_VALD | 125V _ HOLD _
THREE-
STATE
OUTPUT OUTPUT
DISABLE _ENABLE

Pucynok 69 — O6mme BpeMeHHbIC TapaMeTphl IEPEMEHHOTO TOKa

8.2 LVDS-unrepdeiic, djieKTpuiecKHe 1 BpeMeHHbIe XapaKTePUCTHKH

DNEeKTpUUECKUE  XapaKTepUCTUKHM  mopToB  cBsisu  LVDS  mpexacraBieHsl
B Tabnunax 115, 116, u Ha pucynke /0. Bce mapamerpsl curnanos LVDS onpenensitorcs npu
sHayeHusX Vop = 0 B u ucnoss3yror o6o3HaueHusi curHaioB 0e3 mHaekcoB N (negative) u
P (positive), cm. pucynok 71.

Tab6numa 115 — DuexTpuueckue XapakTEPUCTUKH mepeadn mopra cBs3u LVDS

[Tapamerp Onucanue Pexxnm n3mepenus MuH. Makec. 1/1153]1:\[4
Bricokuit YPOBEHB
VoH BBIXOJTHOTO HAIPSKEHUS, RL=100 Om 1,85 B
Vo p i Vo N
Husknit YPOBEHb
VoL BBIXOJTHOTO HAIPSHKEHUS, RL =100 Om 0,92 B
Vo p umn Vo N
Beixonnoe
Vool g depeHImaIbLHoe RL =100 Om 300 650 mB
HanpspKkeHue (MOAYIb)
los BoixoaHoii Tok | Vopwmwm Von=0B +5/-55 MA
KOPOTKOTO 3aMBIKaHHS Vop=0B +10 MA
BrixongHoe cuH(pazHoe 120 150 B
Vocm HalpsDKEHUE
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Tabnuuma 116 — DnexkTpudeckue xapakKTepUCTUKHU Tprema ropta cBsizu LVDS

En.
[TapameTp Omnucanue Pexum nsmepenus Mumn. Makc. I/I3H
M.
[Vip| Bxognoe tLois/tLoin > 0,20 He 250 850 MB
muddepeHnmranbHoe tLois/tLoin > 0,25 He 217 850 MB
HanpspkeHue (MOyJIb) tLois/tLoin > 0,30 He 206 850 MB
tLois/toin > 0,35 He 195 850 MB
Vicm Bxonuoe cuH(dazHoe 0.6 157 B
HaIpPsHKCHUE
Vo p
Vop=(Vo p—Vo n)
9 R
\") +V )
Voop = m—a
Vo N 2

Pucynok 70 — [TopT cBsI3u — 3IEKTpUUECKHUE XapaKTEPUCTUKH Mepeaadn

Kosnebanue nudepeHnuanbHOi mapbl

Lx<PIN>P \ |/ Vo o vl
i L]

I
1
L<PINsN - - ——— . ! \ Vo p

Konedanus nudgepeHnanbHOro HANPSKEHUsI

Ly<PIN= \ /

vDD :{]"u" |

\ Vop=Vo p-Vo_n

Pucynok 71 — ITopt cBsi3u — 0603HaUE€HNE CUTHATIOB

8.2.1 TIlopT cBsI3U — BpeMeHHbIe XapaAKTePUCTUKHU BHIXOAHBIX CUTHAJIOB

HNudopmanmst 0 BpeMEHHBIX XapaKTePUCTHKAX BBIXOAHBIX CUTHAJIOB ISl TIOPTOB CBSI3U
LVDS npuseznena B Tabnuine 117 u Ha pucynkax 72 — 77.

Ta6numa 117 —TIlopT cBsA3M — BpeMEHHbIE XapaKTEPUCTUKU BHIBOAA TAHHBIX

IMapamerp Omnucanue MuH. Makc. Ex.
U3M.
Buixoowst
treo  |PponT curnana (pucyHok 73) 350 Tc
treo  |Cpes curnana (pucyHok 73) 350 Tc
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En.
[Tapamerp Onucanue MuH. Makec. 8
U3M.
tLcrkor |Ilepuon LxCLKOUT Menbliee 3HaUeHUE
( 72) bonpmee 3naueHue u3 2,2 uin 125 e
PUCYHOK 12 u3 12,5 nmm
0,9 LCR -t '
’ coLK 1,1+ LCR » tocikt?
tLcLkoH |BbICOKHME ypOBEHB CUTHAJIA
0,4+t L 0,6+t ! c
LXCLKOUT (pucyroxk 72) LOLKOP e
tLckor |Hu3kuii ypoBeHb CUTHAJIA
0,4t 1 0,6t 1 HC
LXCLKOUT (pucysoxk 72) HOLKOP LCLKOP
t xurtep LxCLKOUT
cort él/lcyHOII)( 74) +0,005 * t_cLkop® Ic
tioos |Bpems npenycranoBku 0,25 + LCR * teciic - 0,10 » toey <148 HC
BeIxoguoro curtaia LxDATO 0,25« LCR *tccik - 0,15 * teoy 1568 HC
(pucynok 74) 0,25+ LCR * tcaik - 0,30 * tecik ™ HC
tioon |Bpems ynep:kaHus BBIXOAHOTO 0,25+ LCR * tecix - 0,10 » teoy 148 HC
curHaiia LXDATO 0,25 ¢ LCR * tecik - 0,15 © too 568 HC
(pucynok 74) 0,25+ LCR * tcaik - 0,30 * tecik ™ HC

tLackio  [Bpewms ot ¢pponta LXACKI o
(prHTfl CHHXPOHMMITYJIbCA 16+ LCR * teend? | e
NePBO TPaH3aKIIUU

(pucynok 75)

tscmpov |Bpems ycTaHOBKHM cCUTHaa
nLXBCMPO (pucyHok 75)
tscmpoH |Bpems ynepxaHus curHana
NLXBCMPO (pucynok 76)

2 ¢ LCR * tccik? | me

3+TSW-0,5% HC

Bxoowi
tLackis  |Bpewms npenycTtaHOBKH
HU3KOTO YPOBHS CUTHaIa
LxACKI nys rapanTuu Toro,

YTO MepeaTINK MPEKPATHI
nepenauy. (Pucynok 76)
Bpewms npenycranoBku 4+ LCR » tcoikt? HC
BBICOKOTO YPOBHSI CUTHAJIa
LXACKI mns rapanTiu Toro,
YTO MepeaTuuK MpoI0JKaET
nepenayy 6e3 npepeIBaHUN
(Pucynox 77)

tLackiH |Bpemst ynepaHusi BRICOKOTO
yposHst curHana LxACKI 0,51

(Pucynok 77)

! Usmepenns B MoMeHTHI BpeMeHHU ¢ Au(BdepEHIMATLHBIM HATIPSHKEHHEM, PABHBIM HYIIIO
(Vop = 0).

2 LCR=1, 1,5, 2 wm 4. TccLk nepuoj yactoTsl siapa CCLK.

3 Cycly-to-cycle mxurrep.

4 LCR=1.

> LCR=15.
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[Tapamerp Onucanue MuH. Makec. ii[/l
® LCR=2.
" LCR=4.
8 3nauenus tLpos M tLpoH BKIIFOYAIOT mxutTep LCLKOUT.
® TSW — Bpems mnepeqaud cloBa MHHHMMAJIbHOH JUIMHBL JIs 4eTHIpeXOUTHOI
koHpurypamuu paBao 2 * LCR ¢ tccik. s oqnoOuTHON KOHpUTrypamuu paBHo 8 * LCR * tccLk HE

tLcLkor

\

-

Vop =0V /

LxCLKOUT

-=t L -11
LCLKOH LCLKOL
150‘11'—-— -

Pucynox 72 — I1opTsl CBSI3U — BBIXOAHOM TaKTOBBIA CUTHAT

Vo p
I 1 . R, =1000
3R, c, g Lp C_=0.1pF
T C, p=5pF
. ] C_ n=5pF
Vo n i CLn
<« tpro treo [
VA N
+|Vop| MIN / \
Vop = OV 7 \
'|VOD| MIN — |

Pucynok 73 — [Toptsl cBsi3u — Bpemsi ppoHTa/cpe3a auddepeHIIHalIbHBIX BIXOIHBIX CUTHAIOB

LxCLKOUT

Vg =0V

tipos |toon twpos |tioow

LxDATO \

Vgg =0V

Pucynok 74 — I1opThl CBSA3M — BpeMs IPEYCTAHOBKH U YAECpKaAHUS
BBIXOJHOTO CHTHANA JaHHBIX'

! MapameTps! feficTBUTENHLHBI KaK 10 OTHOIIEHHIO K (DPOHTY, TAK U MO OTHOLIEHHIO K CPE3y
TaKTOBOI'0 CUTHAJIa.
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LxCLKOUT — |\ 1 . —
Vop = 0V 2
.,

N VIV IV IV Y LY
o, AL A LA L

/l/ tLackio

-

LxACKI \
=

tacmpov

IxBCMFO
Pucynok 75 — [1opTsl cBsI3M — Ha4aso nepeaadu
MNepebiil hpPOHT W3 NATOM0 MAAAWEND CNOBa B CYETEENEHHOM CNOBE
/ MocnenHuid hpoHT B CHYETEEDEHHOM CROBE
LxCLKOUT / /
VDI} =0V /
—_— —

e VTV,
AN AL,

tiacks t ackm

LxACKI \ " f
T

tacmpon |

N /k
)]
T

Pucynok 76 — [1opTel cBsi3u — OKOHYaHUE OJIOYHOI nepegaun

—
—
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Mocneanuin poHT B CHETBEPEHHOM CNOBE

v
_

LxDATO

V V
/ A

tiackis tackm |

Vgp = OV

LxCLKOUT |
Vop =0V

s
S
i
S
sy
—

A

Y
A
A J

LxACKI

Pucynok 77 — ITopT cBs3u — BpeMeHHBIC XapakTepucTuku curHaita LXACKI

8.2.2 HOpT CBSI3M — BPEMCHHBIC XapPaKTCPUCTUKHU BBOJAa JaHHBIX

WNudopmanyst 0 BpeMEHHBIX XapaKTepUCTUKAaX BBOAA JaHHBIX JIJIsl MOPTOB cBsA3u LVDS
npuBeaeHa B Tabnuue 118 u Ha pucynkax 78, 79.

Ta6nunma 118 —IlopT cBsA3M — BpeMEHHbIE XapaKTEPUCTUKU JaHHBIX Ha BXOJE

ITapameTtp Onucanue Mums. Make. I/iild
tLpis Bpemst mpegycTaHOBKM BXOJHOTO CHTHAA 0,20%2 HC
LxDATI (Pucynoxk 79) 0,253 HC
0,30%4 HC
0,35%° HC
tLoH Bpemss ynepkaHus BXOJHOTO CHTHaua 0,202 HC
LxDATI (Pucynoxk 79) 0,253 HC
0,30%4 HC
0,35%° HC
teekip | Iepuon LxCLKIN Bbosbiee 3HaueHne 125 He
u3 2,2 unu 0,9-tccLk '
tecmpis | YeranoBka NLxBCMPI (Pucynok 78) 2« ticikip! HC
tecmpiH | Yaepskanue NLxBCMPI (Pucynok 78) 2 « ticikipt HC
! Msmepenus B MomeHTHI BpemeHuc ¢ i epeHInanbHBIM HAMPSKEHUEM, PABHEIM HYITIO
(Vop =0);
2 |Vip| = 250 MB;
% |Vip| =217 MB;
* |Vip| =206 MB;
® |Vip| =195 MB
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"EpBblﬁ d]pl]HT H2 NATOID MNaAWero CNOBa B CHETEEPEHHOM CNOBE

LxCLKIN \ \
Vop =0V \

LxDATI ‘\/

VoY
N

Y
N LA A

| tgcmpis tgcmpm

i
—
s
P
—

A
Y
A

i

LxBCMPI

PI/ICYHOK 78 — HOpTLI CBA3H — IMOCJICAHCC II0JIYYCHHOC CYHCTBCPCHHOC CIIOBO

tcLkip

-

LxCLKIN \

Vop =0V

A

tois [tom  tois | tow
||

o\ [ 1Y
) \ \

Pucynok 79 — ITopTsl CBsA3M — BpeMsl IPEyCTAaHOBKHU U yIEPKAHHS BXOIHOTO CUTHAJIA
JTAHHBIX'

! MapameTps! aeficTBUTENHEHBI KaK 1O OTHONIEHHIO K (DPOHTY, TAK M MO OTHOLIEHHIO K CPE3y
TaKTOBOT'O CUTHAJA.
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9  Metoasbl 3arpy3Kku mpoieccopa

[Tocne cOpoca mporeccop UMEET YETHIPE OIMIUH 3arpy3KH KOJia TPOTPaMMBI JIJIsl Havyasia
paboTHI:

3arpy3ka u3 EPROM;
3arpy3ka XOoCT-TIPOIIECCOPOM;

3arpy3Ka yepe3 MOpThI CBS3H;

OTCYTCTBUE 3arpy3KH.

Bri6op 3arpy3ku u3 EPROM wmin ee oTCyTCTBHE BBHIOMpAETCS CUCTEMOMN C MTOMOIIBIO
BbIBOj1a NBMS. Tlocie Toro, kak pekuM 3arpy3Ku BEIOpaH, POIECCOp 3arpykaet (B BeIyleM
pEeXHMME) UITH 3arpyKaeTcs (B MOJAUYMHEHHOM PEKUME) TaHHBIMU 3arpy3ku 00beMoM 256 clioB.
OOBIYHO JaHHBIE 3arpy3Kd COJAEpXKAT SAPO 3arpy3ku sl BbIOpaHHOTO pexkuma. [locne
3aBEpIICHUS] TIEPBOHAYAIBHOM 3arpy3Kd SApO 3arpy3kd HadyumHaeT paboTy, 3arpyxas
mporpamMmy pa3paboTdrka B MPOIECCOP U HAUWHAS BBHITIOJIHEHUE ATOW MPOTPaMMBI.

B Tabmume 119 mpuBencH nepedeHb BHEIIHWX BBIBOJOB TIPOIECCOpa, 3HAUCHUE
KOTOPBIX BO BpeMsi cOpoca UCIIONb3yeTCs sl KOHPUTYPUPOBAHUS IIPOLIECCopa.

Tabnauma 119 — BrenHue KoHGUTYpalMOHHBIE BBIBOIBI

3Ha4yeHue BO
BriBoI Boinonusiemas pyHkus
BpeMs cOpoca

O(Hu3KHiN) BeiOupaet pexxum 3arpysku u3 BHemrHero EPROM
nBMS . OTKIIIOYaeT BO3MOXKHOCTE HCIIONL30BaHusA BHemHero EPROM
1(BbICOKMIT) .
JUTSL CTApTOBOM 3arpy3Ku
O(am3KHit) 3ampemnraer npueM npepeiBanuii o Bxoaam NIRQ3-0
nBM . Paspemaer mpuem 3armpocoB npepsiBanuii mo Bxogam NIRQ3-0
1(BbICOKMI) . N
10 YPOBHIO CUTHaNA (aKTUBHBIN HU3KHIA)
TMROE O(Hu3KHiN) Bb100p mupHUHBI HIMHBI KAHATOB IOPTOB CBSI3U OJJMH OUT
1(BbICOKMIT) Bb160p mupHHbI HIMHBI KAHAJIOB IOPTOB CBSA3H YeThIpe OnTa
O(Hu3KMi OnuokparHas 3amuchk B peructpsl SYSCON, SDRCON
nBUSLOCK ( ) P peretp

1(BbICOKMIT) Mmuorokparsas 3anuch B peructpsl SYSCON, SDRCON

BeiBonpl, mpuBenennbie B Tabnmue 119, mpum HOpManbHOM (QYHKIMOHMPOBAHUU
paboTaroT Kak BBIXOJbI, HO BO BpeMsi cOpoca BBIXOJ OTKJIIOUEH, U BHIBOJ paboTaeT Kak BXO/,
TIO3BOJISIS 3aMTUCaTh KOH(MOUTYPAIMOHHYIO HH(POPMAIIHIO.

TakroBble Bxoabl LxCLKINP/N HencnoJyib3yeMbIX NPHEMHHKOB MOPTOB CBS3H
AOJLKHBI OBITH [J0OMNpeleeHbl 10 JONMYCTHMBIX JOTMYeCKHX YPOBHell HampsiKeHHUs:
(BbICOKOr0 WM HHM3KOro). Pexomennyercs noakmoyath Bxoa LXCLKINN k VSS uyepes
pesucrop HommHamoM 4,7 kOwm, Bxonm LxCLKINP k VDD _IO w4epes pesuctop
HOMUHAJIOM 4,7 kKOM.
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9.1 BpbInoJHEHHE ONEPAIIAH 3aTPY3KH MPoIeccopa

[Tocne cOpoca sapo nporeccopa HaXOJUTCs B COCTOSIHUM OKHJIaHUs pepbiBanus. Ecnu
MOCTYIUT 3aIPpOC MPEPBIBaHMS, IPOLIECCOP HAYHET UCIIOJIHEHUE IIPOIPAMMBI COTJIACHO BEKTOPY
HpepbIBaHUsl.

B cnyuae 3arpysku u3 EPROM (BeiBog NBMS paBeHn Hyi1i0 Bo BpeMs copoca), kanai 0
DMA BrimonHsieT 3arpy3Ky koaa u3 BaentHero EPROM Bo BHYTpeHHIOIO TaMsTh M MOCHUIAET
3aIpoc MPEpbIBaHUS C aJpeC-BEKTOPOM PaBHBIM HYJIIO.

XocCT-TIpolieccop MOXKET 3arpy3UTh NPOrpaMMy BO BHYTPEHHIOIO IaMSTh Mpolieccopa,
a 3aTeM, UCI0JIb3ys BEKTOPHOE MPEephIBaHKE, 3aITyCTUTh MPOLIECCOP Ha UCIIOJHEHUE KOJa.

BHeniHee ycTpoiicTBO MOXET 3arpy3uTh 256 CJI0B KOZa uepe3 HOPT CBsI3U, IOCIIE Yero
COOTBETCTBYIOIINI MPUEMHUKY MopTa cBsi3u kaHam DMA cdopmupyet 3anpoc npepbiBaHus K
nporeccopy ¢ agpec-Bekropom 0.

Ecnu HuYero onmmMcaHHOTO BhINIE HE MPOMCXOAUT, TO MOXKET BO3HUKHYTH BHEIIIHEE
npepsiBanne 1o onxHomy u3 BxomoB NIRQ3-0. Kaxmomy Bxomy 3ampoca mpepbIBaHUS
COOTBETCTBYET BEKTOp BO BHEIIHEH WM BHyTpeHHeW mnamstu. [Ipoueccop Moxer Hadathb
WCIIOJIHEHUE KO/ia U3 BHEIIHEH MaMATH.

9.2 3arpyska EPROM

3arpy3ka mnpoueccopa n3 EPROM sBnsieTcss 3arpy304HBIM pPEKHMOM, B KOTOPOM
MIPOLIECCOP HAYMHAET U KOHTPOJIUPYET MPOLECC NEPECHUIKHU TaHHBIX.

Jns toro, 4ToOBl CKOHQUIrypHpoBaTh mpoueccop s 3arpy3ku u3 EPROM,
Heo0x0IMMO, YTOOBI BO BpeMs cOpoca Ha BHelIHeM BbiBoje NBMS Ob11 HU3Kui ypoBeHb. [1o
OKOHYaHMU cOpoca MpoIeccop 3allleKMBaeT COCTOSHUE BHEIIHero BbIBoga NBMS Bo
BHyTpeHHEeM (uiare. DTo 3HaueHue noctynmHo B peructpe SYSTAT. Ecnu mnporeccop
ckoHburypupoBan mon 3arpy3ky u3 EPROM, nBMS sBnsercss akTuUBHBIM BO BpeMs
MOCTIEIOBAaTENIbHOCTU 3arpy3Kd M JIOJDKEH MOJKII0YaThbcd K CUTHANY BbIOOpa KpHcTasuia
EPROM.

[Ipu BBIOOpe pekuma 3arpy3ku EPROM mpormeccop ununumanuszupyer kanai 0
BHemHero nmopta DMA nns mepegaum 256-tu 32-pa3psiHbIX CJIOB KOJA W3 3arpy304HOTO
EPROM B sueiiku 0x00-0xFF G6noka BHyTpenneit namaru 0 mpoueccopa. CooTBETCTBYIOIUMA
BekTOp npepoiBanus (st DMA kanana 0) uaunuanusupyetcs o aapecy 0x00 Bo BHyTpeHHEH
namstu. [Tocne 3aBepuienus pabotst DMA, nporieccop HauMHaeT BBITIOJIHEHUE TPOTPAMMBI U3
anpeca sueiikun 0x00. Otm 256 cnoB kojxa JAEWCTBYIOT B KayecTBE 3arpy3uuka s
MHULMAIN3AUU OCTAIbHON aMATH IPOLECCopa.

9.3 3arpy3ka xocrta

3arpy3ka mporeccopa XoCT-TIPOIECCOPOM SIBIISIETCSI PEKUMOM, B KOTOPOM TIPOIIECCOP
OKHJIAET, TIOKA BHENTHEE YCTPOMCTBO HAYHET 3arpy3Ky KO/ia B €0 BHYTPEHHIOK aMsTh. JIro6oe
BEJylIee yCTPONUCTBO Ha KIACTEPHON IIMHE MOXKET 3arpyarh IMpPOIECCOp Yepe3 3aluch B €ro
BHYTPEHHIOIO TaMATh WK nocpeacTBoM AUtODMA.

Jlist Toro, 4ToOBI TEPEBECTH TPOIECCOP B PEXUM 3arpy3kd XOCTa, HEOOXOIUMO
MIOMECTHUTH HAarpy304HbIN MOBbIIaOMUN pe3uctop Mexxay NBMS u VDD 10. Torna Bo Bpems
cOpoca 3Hauenre NBMS Oyzaet paBHO «1», 4To ykakeT Ha OTCyTcTBUE 3arpy3ku 3 EPROM.
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Korga BeIOpaH pexuM 3arpy3Kd XOCTa WM TOPTa CBSI3M, MPOIECCOpP MEPEXOANUT B
HepaOodee COCTOsIHME Tocae cOpoca, OXuAass IOKa XOCT-TIPOLECCOp WM TOPT CBA3HU
OCYILIECTBUT 3arpy3Ky. 3arpy3ka xocTa MOXeT UcIoib30BaTh peructpsl AUtODMA nporneccopa
(o0a kaHana), U3 KOTOPBIX 00a MHHUIIMAIU3UPOBAHBI JJIs mepenadnd 256 ciaoB koaa B Oyok 0
aueiikn 0x00-0xFF BHyTpeHHel namsitu npoueccopa. CoOOTBETCTBYIOLIUI BEKTOP MPEPBIBAHUS
uHunManusupyerca no aapecy 0x00 Bo BHyTpeHHedl mamsatu. Takum oOpasom, mocie
3apepuieHuss DMA, nporieccop HauHET BBIIOJIHEHHE porpaMMel ¢ aapeca 0. Otu 256 cinoB koga
JEMCTBYIOT B KQU€CTBE 3arpy3unKa JUIsi HHUIMAIN3alUU OCTAIBHOM MaMsATH Mpolieccopa.

9.4 3arpy3ka nopra cBsi3u

3arpy3ka mpoiieccopa U3 1mopTa CBSI3U SIBISIETCS] 3arPY30YHBIM PEKUMOM, B KOTOPOM
MPOIIECCOP OKUJIAE€T BHEIIIHEE YCTPOUCTBO, MOAKIIOYEHHOE K TIOPTY CBS3H, YTOOBI MPUHSITH U
MIOMECTHTh BO BHYTPEHHIOIO TIAMSITh 3arpy304HYIO POTPaMMYy.

Bce uetsipe npunumatomux kanaga DMA mopToB CBSI3M MHHUIHATU3UPYIOTCS MOCIE
cOpoca q1s iepegadn 6y10ka 256 ci0B B aapeca BHyTpeHHer namsatu ¢ 0 mo 255 u 1y1s BeI30Ba
npepbiBaHusl Tociie mpuema Onoka (aHaimormyno kaHany 0 DMA). CooTBercTByloue
MpephIBaHMS 3TUX KaHAIOB DMA ycTaHaBIMBArOTCS MO HYJIEBOMY ajpecy. ITh 256 cioB Koaa
JIEUCTBYIOT B KAUECTBE 3arpy3urKa JJIsi MHUITHATN3alKI OCTaIbHON TaMATH MPOIEccopa.

[Tpu BBIOOpE 3arpy3Ku MOCPEACTBOM MOpPTA CBS3M HMMEET 3HAYEHUE COCTOSHUE Ha
BeIBOJIe TMROE Bo Bpemsi cOpoca. DTOT BBIBOJ MO3BOJISIET BHIOpATh MIMPUHY IIWHBI MOPTa
CBSI3M. OJIUH WJIM YeThIpe OuTa.

9.5 OrtcyrcTBHE 3arpy3KH

3amyck rporeccopa 6e3 3arpy3KH SBISETCS PEKUMOM, B KOTOPOM MPOLIECCOpP HAYMHAET
WCTIOJTHEHHUE TIPOTPAaMMBI ¢ (PUKCHPOBAHHOTO ajjpeca BO BHENIHEW WM BHYTPEHHEH MaMSTH.
Br16op cTapToBOro ajapeca OCyIIECTBIISIETCS MOCPEACTBOM MOJAuM 3ampoca MpepbIBaHUs IO
oanoi u3 muaui NIRQ3-0.

Jns koHUrypauu mporeccopa B pexxuMe 0e3 3arpy3ku HeoOXOAUMO MOAKIIOUCHHE
BbIBoJa NBMS Kk BBICOKOMY YPOBHIO TIOCPEICTBOM pe3ucTopa. Takke Heo0Xoammo
MOJIKITIIOYUTH BhIBOJ NBM K BbICOKOMY ypoBHIO. MIMeHHO 3HadyeHme «1» Ha Bxonme NBM Bo
BpeMsi cOpoca M pas3peliaeT aHaiu3 3ampocoB mpepbiBaHus mo BxojaMm NIRQ3-0. 3ampoc
MPEPBIBAHUS OCYIIECTBISICTCA AKTUBHBIM HU3KUM YPOBHEM CHUTHAJIA.

Kaxp1it BX0/1 3ampoca mpepbIBaHKs UIMEET COOTBETCTBYIOIIUN €My BEKTODP. 3HAUYCHUS
BEKTOPOB IpepbIBaHus puBeaeHb! B Tabnuie 120. Kak BUIHO U3 TaOIHUIIBI, TPOLIECCOP MOXKET
BBIIIOJIHUTB CTApT C ajipeca BHEIIHEW naMatu 0ankoB namsatd MSO ninum MS1, a Taxxke U3 xoct-
npocTpaHCcTBa. Bo3aMOKeH Takke cTapT U3 BHyTpEHHEH mamsTH ¢ aapeca 0.

Ta6numa 120 — Bekrops! npepbiBanust NIRQ3-0 nmocne cOpoca

IIpepriBanue Anpec
nIRQO 0x30000000 (MSO0)
nIRQ1 0x38000000 (MS1)
nIRQ2 0x80000000 (nMSH)
nIRQ3 0x00000000 (BHYTpEHHSISI TAMSATBH )
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HeoOxoaumo oTMeTuTh, uTo BBHIOOP 3arpy3ku u3 EPROM (nBMS pasen «0») He
O3HAYaeT HEBO3MOXKHOCTh 3arpy3KH MOCPEACTBOM MOPTOB CBS3M WM XOCTOM, WIN T€HEpaluu
npepsiBanus nocpeactsoM NIRQ3-0. 3arpyska n3 EPROM He 3ampemaer Apyrux IeiCTBHIA.
[1oaTOMY HYXKHO BHUMATEIbHO OTHOCUTBCSA K IpoLieype copoca u n3derarb HEOAHO3HAYHOCTH
B BapHaHTaX Ha4yaJbHOIO CTapTa Mpoleccopa.

Buumanme! Ciaenyer mMers B BHAY, YTO MNOPTHI CBS3M MoOcCJde cOpoca Mo
YMOJIYAHMI0 TOTOBBI K mnpuemy AaHHbIX. [lodTomMy mpm J1000M BapuaHTe 3arpy3ku,
OTJIMYHOM OT 3arpy3kM u4epe3 MNOPTHI CBSI3H, CJelyeT TapaHTHPOBATb OTCYTCTBHE
CHHXPOCHUI'HAJIA HA TPUEMHHMKAX MOPTOB CBSA3M.
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10 Cxema nmoakiarouenus orjiagunka JEM-LYNX

XP1 a1
Lo @2 ~VDD_IO
3 4
NC2Ho 6 » DGND .
_VDD_IO 5 o of8 “VDD_IO
o off “VDD_IO
ne 2o o 10 R3
ncillo o2 ‘ “VDD_I0O
13 o o 14 R4
v
DGND . 2
2| 0| |x| v s
3 E|Rl2l 8B
CI |E| ||_| |_I I—l
‘ JTAG pa3sbem

R1 — R4 — pe3ucrtops! conporuBneHuem 47 kOm + 5 %

Pucynok 80 — Cxema nonkmrodeHus otinagunka JEM-LYNX

Haznauenune BrIBOZOB pa3zbema Ha pucynke 80 mpuBeneHo B Tadbmure 121.

Tabnuma 121 — Onucanue BEIBOJOB pa3beMa

Howep O6o03HaueHue Ha3znauenue
BBIBOJIA

1 GND OO0mmit

2 nEMU Cursan roroBHOCTH IIpoLeccopa K pueMy OTJIaJOYHON HHCTPYKLIUN

3 NC He ucnons3yercs

4 GND OO0muit

5 VDDIO IIpoBepka HanM4KsI MUTAHUS U COIVIACOBAHUE YPOBHEN CUTHAJIOB

6 TMS N3menenue cocrosuust TAP-koHTposiepa

7 GND OO6uwmit

8 TCK TaxToBas yactota TAP-koHTpomIEpa

9 NRST_IN CUHXpOHHBIN anmapaTHbIi cOPOC MPOIECCOPOB

10 NTRST Copoc TAP-xouTposiepa

11 JG_MX VYnpasnenne JG_MX

12 TDI 3anuchk KoMaHa U JaHHBIX B TAP-koHTpoIiep

13 GND OO6uwmit

14 TDO Urenue nanubix u3 TAP-KoHTpoIepa
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11 Cxema ¢popMHUPOBAHUA BHYTPEHHEr0 cOPOCa 1Mo BKJIYEHHUIO
NUTAHUSA

B mukpocxeme peanusoBaHa cxeMa (OpMHUpPOBAHUS BHYTPEHHETo curHaia cOpoca 1o
BKJTIOUCHHIO MUTaHUsI. CXeMa COCTOMUT U3 KOMIapaTopa u mpeoOpazoBaTelis ypOBHs U3 TOMEHA
Uccio B aoMeH Ucc. B HayanbHbIil MOMEHT KoMIlapaTtop yaepkusaet Boixoq B 0. [Ipu moxbseme
NUTAHUS KOMIIApaToOp aHaJU3upyeT ypoBeHb HampsbkeHus Uccio U NpU JOCTHXKEHUU UM
noporoBoro 3HaueHUs: Uccio th= 0,7 B 1uepe3 Bpems Ton GopmupyeT BBHICOKHI ypOBEHb Ha
CBOEM BBIX0JI€, KOTOPBIH MOCTyNaeT Ha Nnpeodpa3oBaTesib ypoBHs. BbIX0AHOM curHan ¢ 3Toro
peoOpa3oBatels eCTh CUTHAII BHYTPEHHET0 cOpoca por_b.

Bpemst Ton CHIBHO 3aBHCHUT OT CKOPOCTH HapacTaHWs HampspkeHusl muTanus. K
MOMEHTY BO3HMKHOBEHMS cuUrHaja por b BHemHee HampsbkeHue Uccio JTOCTUTHET
orpeneneHHoro 3HadeHus. Hexotopeie 3HaueHuss Uccio B MOMEHT MEPEKIIOYEHUs por b
MpUBEACHBI B TabmuIe 122,

Tabnuma 122 — 3aBucumocth ypoBHS Uccio B MOMEHT MepeKiIoueHust por_b ot ¢ponra
nutanus Uccio

Uccio B MOMEHT nepekirodeHus por b, B
®ponT nurtanus Ucclo —
HE MeHee He Oonee
10 HC 2,2 2,8
100 Mkc 2,2 2,8
2 Mc 1,67 2,08
lc 0,9 1,4

Huskuii ypoBeHb curHaia POr_D MPUBOIUT BCE TPUITEPhl MUKPOCXEMBI B HAYaIbHOE
COCTOSTHHE H YJICPIKUBACT cXeMy B cOpoce. Bricokuii ypoBeHb curHaina por_b paspernraer padory
MuKkpocxeMbl. [locne ycTaHOBIEHUs cMrHasia por b HauWHaeT paboTaTh CYETUMK, KOTOPBIN
taktupyercsa oOT TakTtoBoro curHaia SCLK. IIpu wactore SCLK =100 MI'm cuérumk
obecrnieynBaeT 3aAepkKy 50 MKkc OoT cpabarpiBaHus por b 10 MOMEHTa pa3pelieHus Mojadu
CUHXpPOCHUTHAJA.

[Ipy BKJIIOUEHUH TUTAHUS HEOOXOAMMO OOECHEYHTh CIEAYIOUIUH TMOPSA0K MOoJayu
HaIpsDKEHUSI MUTaHUS HA MUKPOCXEMBI: HanpsbkeHue nutanus sapa Ucc, HanpspKeHUE MUTaHUS
BBOJ1a/BbIBO/Ia Uccio Uiu 0JJHOBpeMEHHO. 3aaepskka noaaun nutanus Ucca nocie Ucc U nepes
Uccio ve cnerupunmpyetcs. Ucca siBaseTcs nutanueM 01oka PLL, mosTomy BakHO TOJBKO,
qT0o0BI TOcNe crapTa mporeccopa 0ok PLL yxke Haxomwmics B pabodem pexume. [locie
crabmmm3anuu Ucc, Uccio, Ucca 1 SCLK BeiBoasl nRST IN u nTRST ngomxHBI OBITH aKTHBHBI
(HM3KUI ypOBEHb CHTHAIA), Kak MpuBeAeHo B Tabnuue 112 u Ha pucynke 67.
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Ucc
Uccio_th
Uccio
por_b
] |
: Tdly*
' |
Ucc : |
Uccio
*Tdly=0

Pucynok 81 — Bpemennas nuarpamma ¢hopMHpOBaHUSI BHYTPEHHETO CUTHANIa cOpoca 1o
BKJTFOUCHUIO MTUTAHUS
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12 TumoBas cxeMa BKJIIOYCHHUA

KOHTpONNEp

KOHTpONNep

KOHTpOANEp,
BHellHee
YCTPOIACTBO

KOHTpoONNep

BHEWHAA
wnHa

KOHTpONNEp,
BHelWwHee
YCTpOCTBO

KOHTponnep

nopTbl CBA3K

T1

1,08 ’
2
2,58
2,5B N4
3

C1-C7——C8-C14

T

— & nRST_IN
PL_| scik
R3,T2,T4,U4,V2,V3,V4,A84__| p1veizeo)
M2,N3,P2__| pivap:o]
H4,J4,R2__| paNGE [2:0]
R21__| e pusp
AALS | o
Wi__y pxp
W2__ bxn
AA3, AAS, ABS, AB6__d 11rq (3:0]
N1,U3,AC3_| praiq)
AC8__4 nBOFF
AAB__& nHBR
A7, ACE, AB7,ADE__ L, 1oMAR[3:0]
Y2_ 0 rek
W3__| 1p|
AC4__| 1vs
ADA__4 nTRsT
Wa__| 100
124,K22,122,124__ 0 DATIRG 0]
123,K21,121,123__| | g paTiNg3:0]
T22,V22,V24,U24__| |1 paTippaio)
T21,V21,V23,U23__| | pATiNg3:0]
AB20,AD19,AD20, AD2L__| |5 pATip[3:0]
AA20, AC19, AC20,AC21__| |5 paTiNG3:0]
AB13,AB14,AD12,AD14__| |3 paTip(3:0]
AA13,AA14, ACI2, ACTA__| |3 DATINGS:0]
K23__ 1 o ckin
K24__ 1 o ke
U2l 111 cLkin
U22_ | 1ckip
AALS_ 17 kN
AB1S__ |7 cLkip
AC13__ | 3cKkN
ADI3__ | 13 cikip
122__4 nio Bompl
T24__4 nL1BCMPI
AC22__4 ni2 BcMPI
ADI5__ & nL3 BCMPI
R24__ 1 oack
AB23__ | |1AcK
AD16__| 5 acki
ABI__ | 13AcKI
1 | vop
VDD_IO
VDD_A
Vss

C15-C44

D1

spcke — <2
nMssD[3:0] ¢— G1.,H3,UL,V1
nRAS g— I1
nCAS ¢— 12 BHELHAA WWHa
LDQM |— K3
HDQM |— K4
nSDWE g— L1
FLAG[3:0]— AAL, AA2,Y4, AB2 conponnen
ADDR[31:0]— 4
DATA[63:0]— >
ARD & €18
NWRL ¢— A18
NWRH ¢— B18
ACK | €17
nRST_ouTe— Y2
spa10 — K1
nBRST— D18
nHBG p— AB8
ncPAG— AC7
MRATT o BHELHAA WKHA
nBR[7:0]d— L2,13,14,M1,M3,M4,R4,T3
TMROE— Y3
nBMsh— G4
nMms[1:0]¢— F2,G3
nMsH ¢— 2
nBM¢— P4
nBUSLOCK ¢— AD8
nIORD ¢— APS
nIOWR ¢— AC5
nIOEN ¢ AAG
nEMU 6— Y1

LO DATOP[3:0]
LO DATON[3:0]
L1 DATOP[3:0]
L1 DATON[3:0]
L2 DATOP[3:0]
L2 DATON[3:0]
L3 DATOP[3:0]
L3 DATON[3:0]
LO CLKOP

LO CLKON

L1 CLKOP

L1 CLKON

L2 CLKOP

L2 CLKON

L3 CLKOP

L3 CLKON

nLO BCMPO
nL1 BCMPO
nL2 BCMPO
nL3 BCMPO
LO ACKO

L1 ACKO

L2 ACKO

L3 ACKO

| M24,N22,P22,P23
| M23,N21,P21,P24

| Y22,Y24,AA24, W24
| Y21,Y23,AA23,W23,
| AB16,AB18,AD17,AD 18
| AAl6,AA18,AC17,ACIS,
| AB10,AB11,AD9,AD11
| AA10,AA11,AC9,AC11
N24

N23

w22

| wat

| AB17

| AA17

| AD10

| Aclo

R23

AA22

AC16

AA9

| 2t

| 723

| AB21

| Acls

NOopTbl CBA3N

TTTT

I I C4SIC4T

C1-C7,C15 - C44, C45 — konneHcaropsl eMkocThio 100 HOD;
C8 — C14, C46 — xonaencatopsl eMkocThio 10 HO;

D1 — xoHTpoOIMpyeMasi MUKpOCXeMa

TakroBsie Bxoapl LXCLKINP/N Hencrnoib3yeMbIX IPUEMHIKOB TTOPTOB CBSA3H TOJKHBI OBITH TOOTIPEACICHBI JI0
JIOTTYCTUMBIX JIOTHIECKUX YPOBHEH HAIPsDKEHUS (BRICOKOTO WMIIM HU3KOTO). PekoMenayercs moakmodaTh BXo1 LXCLKINN
K VSS uepes pesucrop HomuHanoM 4,7 kOm, Bxox LxCLKINP x VDD 10 uepe3 pesuctop HomMuHaIoM 4,7 kKOM.

Pucynok 82 — TumoBast cxema BKIIOUEHUS MUKPOCXEM
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13 TumoBbie 3aBUCUMOCTH

m 2,25

T
:§’ 2,23 \\\
2,21 \

2,19 \

T~

2,17 \\
2,15
0 0,5 1 1,5 2 25 3 35 4
lon, MA

Pucynok 83 — 3aBUCUMOCTD BBIXOTHOTO HAMPSHKEHUS BEICOKOTO YPOoBHS UoH
ot Toka Harpy3ku npu Ucc= 0,9 B, Ucca =Uccio = 2,25 B, T=25°C

m o1
O
9]

-

~

0,08 _
L~

0,06

0,04 >

0,02
) ///'
0 ’////

0 0,5 1 1,5 2 2,5 3 3,5 4

loL, MA

Pucynok 84 — 3aBucMMOCTb BBIXOJTHOTO HANpsKeHUs: Hu3koro ypoBHs UoL
ot Toka Harpy3ku rnpu Ucc= 0,9 B, Ucca =Uccio = 2,25 B, T =25 °C
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m 0,65
a
O —
S 06 ~
0,55 il S
) ~ -
—
0,5 —
— Uccio=2,25B
0,45 —
o Uccio=2,75B
0’4 \\‘
0,35
-40 -20 0 20 40 60 80
T, °C

Pucynok 85 — 3aBucumocts nudpepeHnnaabHOro BRIXOIHOTO HAPSKEHUS
LINK-noptoB Uop oT Temnepatypsl npu RL.=100 Om

1,5

1,45

Ups, B

1,4

1,35

1,3 Uccio=2,25B

1,25 Uccio=2,75B

1,2

1,15
T,°C

Pucynox 86 — 3aBHCHMOCTD BBIXOTHOTO CHH(DA3HOTO HATPSKCHHS
LINK-noproB Uos ot Temnieparypsl npu Ri=100 Om

2,1

2,05 /
1,95 /

Pcc, BT

1,9 //
1,85 //

1,8 //
1,75 —

1,7

60 -45 -30 -15 0 15 30 45 60 75 90 105
T,°C

Pucynoxk 87 — 3aBucuMocTh moTpedisieMoil MOIIHOCTH Pcc OT TeMmneparypsl
npu Ucc= 1,1 B, Ucca = Uccio = 2,75 B, fc= 450 MI'n, fc_pLL = 100 MTI'
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L 19
m
O
o //
o 18 -
1,7 ~

1,6 A /

//

0,9 0,925 095 0,975 1 1,025 1,05 1,075 11

1,5

Uce, B

Pucynoxk 88 — 3aBucumocTts morpedasiemoir MouHOCTH Pcc 0T Hanpspkenus mutanus siapa Ucc
nipu Ucca = Uccio = 2,75 B, fc=450 MI', fc pLL = 100 MI', T =25 °C

'_
a 2
8 18 =
o ’ /
1,6
1,4 ,/
"””’,f/
1,2 ”’,r
1 ‘///’
/
0,8
100 150 200 250 300 350 400 450
fe, MMy

Pucynoxk 89 — 3aBucuMocTb moTpedisieMoil MOITHOCTH Pcc OT TaKTOBOM 4acTOTHI IpoIieccopa
fcmpu Ucc= 1,1 B, Ucca = Uccio = 2,75 B, fc=450 MI'u, T =25 °C
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lpu1 » MKA

/1
-30

0 0,25 05 0,75 1 1,25 1,5 1,75 2 2,25 25 275

Un: B

Pucynok 90 — 3aBucumocTs Toka lpui 0T BxoaHoro Hanpspkenust Ui mpu T = 25 °C

= 45

Q "

. 41

- \

2 3,7 N
x

3,3 \\ /
' S~ /

2,9 S~ /

e

0 0,25 0,5 0,75 1 1,25 1,5 1,75 2
UIN, B

Pucynok 91 — 3aBuCUMOCTD COTPOTUBIICHUS TIOITATHBAIONIETO K MUTAHUIO pe3ncTopa Rpui oT
BxonHoro Hanpspkenus Uin mpu Ucc= 1,1 B, Ucca = Uccio = 2,75 B, T =25°C

Rpp1 » KOM
g
\

0 025 05 075 1 1,25 15 1,75 2 225 2,5 275

Un, B

Pucynok 92 — 3aBUCHMOCTH CONPOTUBIIEHHUS MOATATUBAIOIIETO K 3eMJyie pe3nuctopa Repi1 oT
BxonHoro HanpspkeHus Uin ipu Ucc= 1,1 B, Ucca = Uccio = 2,75 B, T=25°C
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-100 V4
-200
-300
-400 /
-500 A
-600 ] —
-700

lpys » MKA

0o 025 05 075 1 125 15 1,75 2 2,25 25 2,75

UIN, B

Pucynok 93 — 3aBucumocTtsb Toka lpuz 0T BXxoaHOTO HampsukeHus UiN
nipu Temnepatype 25 °C

s 50
@)
x
(:l \
z 40
o
30 \\
20
0 0,5 1 15 2
Un, B

Pucynok 94 — 3aBUCUMOCTH CONTPOTUBIICHUS TOITATHBAIONIETO K MUTAHUIO pe3ncTopa Rpuz oT
BxonHoro HanpspkeHus Uin mpu Ucc= 1,1 B, Ucca = Uccio = 2,75 B, T=25°C

wv

Rpps s KOM
N
\

w

0 -
o 025 05 075 1 125 15 1,75 2 225 25 275

U|N’ B

Pucynok 95 — 3aBUCUMOCTh CONTPOTUBIIECHUS TOATATUBAIOIIETO K 3eMiie pe3nucTopa Rppz ot
BxoaHoro HanpspkeHuss Uin mpu Ucc= 1,1 B, Ucca = Uccio=2,75 B, T=25°C
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14 IlpenejibHO-I0NMYCTHMbIE PEKUMBI

Harpy31<1/1, MMPCBLIMIAOIINNEC TPUBCACHHBIC HUIKC 3HAYCHUA, MOT'YT BbI3BATh CCPHLE3HOC

MOBpPEXKCHHE YCTPOICTBA.

AO0MMYCTUMBIMU 3HAYCHUAMU CYIICCTBCHHO ITOBBIIIACT HAACKHOCTD yCTpOﬁCTBa.

Taonuma 123
ANMEKTPUYECKHUE PEIKUMBI MUKPOCXEM

Hpe,ZIOTBpaIHeHI/Ie BO3ACHCTBUS YCJIOBI/Iﬁ C MaKCHUMaJIBHO

— HpCI[GHBHO-I[OHYCTI/IMBIC PCKHUMBI OKCIINTyaTallukd W MPCIACIbHBIC

Hopma nmapamerpa

v =
5 E
HaumenoBanue napamerpa, =) IpenenbHo-
Q8 2 . [MpeenbHbIi pesKUM
CIMHUIIA U3MCPCHUA 2 g g AOMYCTHMEII PEXUM
m Y =
© He MeHee | He OoJjiee|He MeHee| He Ooliee
Hanpspokenue nurtanus sapa, B Ucc 0,9 1,1 - 1,3
Hanpsbkenue nuranus BBo1a/BeiBoIa, B Uccio 2,25 2,75 — 35
Hamnpspkenue nmutanus aHaJIoroBbIX 010K0B, B Uccea 225 275 - 35
BxonHoe HanpsikeHre BHICOKOTO ypoBHs, B U 1,7 3,6 — 3.9
BxomHOE HanpsHKeHHs] HU3KOTO YpOoBHS, B UiL 0 0,7 -0,3 —
Bxomgnoe npdepeHIHaIbHOE  HAPSHKEHUE
g A epert P Ui 0.2 1,2 - _
LINK-mopra, B
Bxonnoe cundasnoe nanpstkenne LINK-mopra,
¢ P P Uis 0,6 1,8 - -
B
BrixogHol TOK IIM(PPOBBEIX BLIXOJ0B BELICOKOI'O
8 wip 8 loH -4 0 -8 -
YpOBHS, MA
BeixonHol TOK IM(POBBIX BBIXOJOB HHU3KOTO
A wcpp s loL 0 4 - 8
YpOBHS, MA
TaktoBas yactora nporeccopa, MI'i fc — 450 — —
Bxonnasg yacrora ®AITY, MI' fc pLL 20 100 — —
TaxToast yactora LINK-mopra, MI'ng fc Link - 450 - —
TaktoBast yactora JTAG, MI'11 fitac 1 10 — —

PEXKUMOB

Hp umeuanue — He A0ITYCKACTCA OAHOBPCMCHHOC BO3JCHCTBHUE ABYX U Oonee IpCACIIbHBIX|
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15 DJiekTpHYeCKHe MapaMeTpbl

Tabnuma 124 — DaexTpuueckue nmapaMeTpbl MUKPOCXEM IIPH MPUEMKE U MTOCTABKE

o Hopma ©
g 5 8 59
HaumenoBanue napamerpa, £ 5 B lapaMeTpa e o
€IMHHIIA U3MEPEHUS, § % % & E
PEXKMM U3MEPCHU Ew L:g: § HE MEHee| He Oonee E) %
25,
BrixomHOE HampsiKeHUE BHICOKOTO YpOBHs, B UoH 2 - 85,
—40
25,
BrixogHoe HanpsbkeHrne HU3KOTro ypoBHs, B UoL — 0,4 85,
—40
25,
Hanpsoxenne Ha Tepmonuone, MB Upo 500 1000 85,
—40
25,
Huddepennmansaoe BerxoaHoe Hanpspkenue LINK-niopros, Bl Uop 0,3 0,8 85,
—40
25,
Cundaznoe Beixoanoe Hanpspxerus LINK-mopros, B Uos 1,1 1,6 85,
—40
Tok yTedku BBICOKOTO YPOBHSI Ha BXOJIE, MKA 25,
’ L -20 20 85,
Ha BeIBoJax rpynmsl C
—40
Tok yTeukr HU3KOTO YPOBHS HAa BXOJZI€, MKA 25,
’ TN -20 20 85,
Ha BbIBOJAX rpynmsl D
—40
Bxo/HO# TOK BBICOKOTO YPOBHS Ha BBIBOJIC C BHYTPEHHUM o5
PE3UCTOPOM JIOOTIPEICTICHUS 10 HYJISI, MKA ’
liH_PD - 800 85,
Uit = Uccio - _ 40
Ha BbIBOJIaX Tpymiibl G
Bxo/mHOM TOK HU3KOTO ypOBHS Ha BBIBOJIC C BHYTPEHHUM 25,
PE3UCTOPOM JI0ONPEIETEHUS JO MUTAHUS, MKA liL_pu —-800 — 85,
Ha BBIBOJIAaX rpymnisl H —40
25,
JlMHaMU4eCcKUii TOK OTPEOJICHUS] CXEM BBOJA/BBIBOJIA, MA locc - 1000 85,
—40
3 25,
[ToTpebiisemast MOIIHOCTH, BT Pcc — —40
4 85
ConpoTHBJICHHE TOATATHBAIOIICTO K 3EMIIe PE3HCTOpa,
KOwm, 25,
Un=Uccio=2,75B Reor 10 70 85,
- BBIBOJIBI Tpyniibl E —40
- BBIBO/IBI Tpymmbl G Rpp2 1,0 6,0
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o Hopma ©
O N o NS
HaumeHnoBanue napamerpa, g T B napamerpa 2 S
< -
eIMHUIIA U3MEPCHUS, § % :2; & E
=
PEXUM U3MEPCHUA 58 & HEe MeHee |He OoJiee| = 2
n Y = o O
o ~
ConpoTHBIICHHE TOATATHBAIONIETO K MUTAHUIO PE3UCTOPA,
25,
KOM, Rpu1 10 70 a5
- BBIBOJIBI TpyMIIbI F 4'0
- BBIBOIBI Tpymimibl H Rpu2 1,0 6,0
ConpoTHBIICHHE MOATATHBAIONIECTO K MUTAHUIO PE3UCTOPA,
OmMm Rpus 220 280 25,
- BeiBOsibI AC7, AD7 85,
c17 R 45 80 - 40
- BBIBOJ{ PU4
220* 280*
ComnpoTHuBIeHNE €3UCTOpa, MOAKI0YAEMOTO  MEXKI 25,
P p pa, ' Ry 925 | 1075 | 85,
npsiMbIM U MHBEpcHBIM BXxoaamu LINK-nopros, Om 40
Boixomnas gacrora 6;moka PLL, MI'mg 25,
- MaKCUMAaJIbHAs frLL 900 — 85,
- MUHUMAJIbHAS - 37,5 -40

* Jlns MUKpocxeM ¢ JjaTaMu u3rotosieHus ¢ 1742 mo 2102. Jlata U3roToBIeHUS yKa3zaHa Ha
Kpbllike kopmyca mukpocxembl B ¢opmare I'THH, rne I'T — ron umsrorosnenus, HH — nenens
W3TOTOBJICHMUS.

I[Ipumeuanus

1 I'pynmsl BEIBOJIOB:

C—-A4-A21, B3-B22, C2, C4-C12, C14-C21, C23, D1-D3, D5-D12, D14-D20, D22-D24, E1-
E4, E21-E24, F1-F4, F21-F24, G1, G3, G4, G21-G24, H2-H4, H21-H24, J1-J2, J4, K1-K4,
L1-L4, M1-M4, N3, P1, P2, P4, R2-R4, T1-T4, Ul, U4, V1-V4, W3, W4, Y1-Y4, AAL-AAS,
AAS5-AA9, AA22, AB2, AB4-AB8, AC4-ACS8, AC16, AD4-ADS;

D - A18, B18, C18, D18, F2, G1, G3, G4, H2-H4, J1,J2, J4,J22, K1-K4, L1-L4, M1-M4, N1,
N3, P1, P2, P4, R2-R4, R21, R24, T1-T4, T24, U1, U3, U4, V1-V4, W4, Y1-Y3, AAG-AA9, AA15,
AA22, AB4, AB7-AB9, AB23, AC3, AC5-ACS8, AC16, AC22, AD5-AD8, AD15, AD16;

E -J22, R21, R24, T24, AA15, AB9, AB23, AC22, AD15, AD16;

F—Al8, B18, C18, D18, F2, G1, G3, G4, H2-H4, J1, J2, J4, J22, K1-K4, L1-L4, M1-M4, N1,
N3, P1, P2, P4, R2-R4, R21, R24, T1-T4, T24, U1, U3, U4, V1-V4, W4, Y1-Y3, AA6-AA9, AA15,
AA22, AB4, AB7-AB9, AB23, AC3, AC5-ACS8, AC16, AC22, AD5-ADS8, AD15, AD16;

H — Al18, B18, C17, C18, D18, F2, G1, G3, H2, H3, J1, J2, K1, K3, K4, L1, U1, V1, Y4,
AAl- AA3, AA5, AAG, AB2, ABS5, AB6, AB8, AC5, AD5;

G — G4, N1, U3, AC3, ADS;

2 Beixomnas gacrota 6soka PLL (fpLL) siBAsieTCS KOHCTPYKTUBHBIM MTapaMeTPOM

MukpocxeMbl ~ YCTOWYMBBI K BO3JACHCTBHIO CTATHYCCKOTO JJICKTPHYECTBA C
norenrraiioM He meuee 2 000 B.
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16 CnpaBoYHbIe JaHHbIE

3HavueHne cOOCTBEHHOM pe30HaHCHOM YacToThl He MeHee 16,9 kI'.
[TpenensHas Temneparypa p—n nepexonaa kpucramia — 150 °C.

Tabnuma 125 — 3navueHus TOKOB MOTPEOICHISI MUKPOCXEM B PA3IMYHBIX PEKUMaX pabOThI
npu Ucc = 1,0 B, fc = 200 MI'ig

HaszBanue pexuma Tok moTpebaeHms, MA Temneparypa cpensbl, °C
Pacuer BIID 980 25
NOP 370 25
IDLE 320 25

Ta6nuna 126 — CnpaBouyHble TapaMeTPhl MUKPOCXEM

HanmenoBanue napamerpa, bykBenHoe Hopwma
napamerpa Temneparypa
€IMHULA U3MEPEHNH, o0o3HaueHUE coetty. °C
PEKUM H3MEPEHHS napameTrpa |He MeHee| He Ooiiee PEARL,
JIuHaMU4ecKuid TOK TOTpeOsieHus] U(GpPOBOTo
sapa Ha BEIBOJAX VDD, MA,
mpu: Ucc = 1,1B, Ucca = Uccio = 2,75B, | — 2100
fc =450 MI'm, fc_piL= 100 MI'g occo .
— U3MEPEHHOE 3HAYCHHUE ’
85,
— pacyeTHOE 3HAYCHUE — 3000 40
JluHaMUUecKuid TOK MOTPEOICHUS] BCTPOSHHOTO
PLL Ha BBIBOJC VDD A, MA,
— _ o locci - 1
mpu: Ucc = 1,1B, Ucca = Uccio = 2,75B,
fc =450 MI'n, fc pLL = 100 MI'n
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17 TaGapuTHBINI YepPTe:K MUKPOCXEMbI
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1 * Paavepbl onga cnpasok.
2 Hymepaums WwaprKoBbIX BbIBOSOB NMOKa3aHa YCrOBHO.

Pucynok 96 — Mukpocxema B koprmyce HFC BGA 576
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18 Hudopmanus s 3aKasa

TemneparypHbiii
O6o3HaueHUE MapkupoBka Tun xkopmyca R
nuarmnasos, °C
K1967BH02BG MR32S1BG HFC BGA 576 ot — 40 o 85

VYcnoBHoe 0003Hau€HHE MHMKPOCXEM MpH 3aka3e B JIOTOBOpPE Ha IOCTaBKY U B
KOHCTPYKTOPCKOU TOKYMEHTAIMH JIPYTOU MPOAYKIIUU JOIHKHO COCTOSITh H3:

— 0003HauYeHUs TUIA (TUIIOHOMHUHAJA);

— o6o3nauenus texunueckux ycnosuit TCKA.431000.001TY;

— o6o3nauenus cnerudukammu TCK.431281.016CI1.

[Tpumep 0603HAUEHUST MUKPOCXEM:
Muxkpocxema K1967BH02BG — TCK$1.431000.001TY, TCK$.431281.016CII.
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Jlucr perucrpanuy usMeHeHHU

NoNe
11\/@n Hara Bepcus Kpartkoe conepxanue usmeHeHus U3MEHSAEMBIX
JUCTOB

1 |19.07.2021| 2.0.0 |BBeneHa BHOBB

5 102092021 | 210 CKOppEeKTUPOBAHO anMeanI/IeV B paznene 4 ) 32
3ameHa TepMHHA «TIJIACTUKOBBIN» HA «IIJIaCTMACCOBBIMN 1
Hononneno omucanne ©Outa RAS2PRC  perucrpa 112

3 123.03.2022 | 2.2.0 SDRCON B taGuie 62

4 104.04.2022 | 2.3.0 |HMcnopaBneHsl yKa3aHus IO BRIMOJHEHUIO ONepaIiuii maiku 32
Hcnpasnenue oreyarok ITo Tekcty
Jlo6aByieHa HHGOPMALIHS O MACCE MUKPOCXEMBI 1
Paznen 4 — noGaBiieHa cHOCKa 32
Pucynok 82 — nonprucyHoO4YHAas OIUCH JOMOJTHEHA 283

Tabmumer 62, 82 — ucnpasieno ommcanue outoB REF,| 121,179
PAGE, PRC2RAS, RAS2PRC
Ta6mumpl 76 — 81 — ckoppekTUpOBaHbI Ha3BaHUs CcTOIOIOB| 175-178
«Bpibop pasmepa crpanunsl SDRAM» — nobaBneHa 181
dbopmyna
5 | 210420231 240 [Momnynkr 7.6.2, pasnen 9 — nobaeneno tpebosanue u| 231, 276
pexoMenarus s TakToBbiX Bx010B LXCLKINP/N

Tabmumna 112 — npuMevanue CKOPPEKTUPOBAHO 264
Pucynoxk 80, Tabmumia 121 — 0603HaueHue BEIBOJIOB 2, 9, 10 280
CKOPPEKTUPOBAHBI

Paznen 11 nononnen 281
Pucynku 91, 92, 94, 95 — Ha3BaHUs CKOPPEKTHPOBAHBI 287-288
Tabnuua 124 — no6aBneHo npuMedaHue 290
Paznen 16 nononnen 292

6 [31.05.2023| 2.5.0 |McupaBneHnaHyMepaius BEIBOJOB HAa Ta0apUTHOM YepTeEKe 1, 298

I/IcnpaBneHo 3HAYCHUE COMNPOTHUBJIICHUA MOATATUBAIOLICTO

7 |22.06.2023| 2.6.0 23, 31, 296
K NUTaHUIO pe3uctopa Rpus
HcnpaBrneHa MapKHpPOBKAa MUKPOCXEM. 1,294
HcnpaBneHn MaTepuan MIapuKOBBIX BHIBOIOB. 32

8 109.04.2023 | 2.7.0 |Tun BeiBogoB NIRQ ucnpasnen Ha | Bmecto 10. [To Texcry

HcnpaBneno 3HaueHue Temieparypsl B Tabmuue| 290, 293
snektpudeckux mapamerpos (Tab6nuia 124)

Pa3znen 12 — ucnpaBneHa TUIIOBasi cXxeMa BKIIFOUEHHUS, 283

9 |11.04.2025| 2.8.0 |Pa3nen 16 — nobGasinena tabauna 126; 292
Paznen 18 — no6aBnena uadopmanus o TY 294
JloGaBiieH MaTepua MIapUKOBBIX BEIBOJOB SN63/Ph37 st 32

10 | 01.07.2026 | 2.9.0 |mmkpocxem c¢ Aatbl u3rorosienus 2601.
Hcnpasnenue ooneyaTok ITo Tekery
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