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I'T — rox BeImycka
HH — nenens Beirycka

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

Macca Mmukpocxem He Oosee 6 T.

OcCHOBHBIE TEXHHYECKHE XAPAKTEPUCTUKH NMPOLECcCopPa

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

— IlukoBasg mpoU3BOAUTEIBLHOCTh — 12 omepanuii ¢ MiaBarIeil TOUKON OJMHAPHOU
TOYHOCTH 32 TaKT;

— Bcrpoennas oneparuHas namsaTh Tiuna SRAM 24 Mowr;

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

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

— HurterpupoBaHHas CUCTEMa  BBOJA-BbIBOJA  BKJIIOYAET 14-kananbHBIMI
koHTposuiep DMA,  BHemnuii  64/32-pa3psiiHblii  MOPT, YETHIpE  BBICOKOCKOPOCTHBIX
nByHanpasieHHbIx LV DS nopra nepenaun nanusix, koutpoiiep SDRAM, nons3oBaTensckue
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 IaHHBIX: YHCIA C TUTABAIONICH TOYKOW omuHapHOU (32 OuTa) M JBOIHOM
(64 6urta) TounocTH. Yncna ¢ GUKCHpOBaHHON TOUKOM: 8, 16, 32 1 64 Our;

— Temmeparypnsiii tuama3oH: ot muHyc 40 °C go mtoc 85 °C.

Baxkno: cnenudukanus nercTBuTenbHa coBMeCTHO ¢ aokymeHTom K1967BH02BG
Errata Notice.
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Cneyugukayua K1967BH02BG

OcHOBHBIE IPEUMYIIECTBA U 00J1ACTH NPUMEHEHNSI MUKPOCXEeMbI

— 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 JIOMOJHUTENBHBIC MEepeaud Yyepe3 yCTPOMCTBO
OpSMOTO JOCTyMa K TaMsITH MEXIy BHYTPEHHEW TNaMsTbi0, BHEIIHEH MaMAThIO,
oToOpakaeMbIMU B mamsATH mnepudepuitieiMu  yctpoiictBamu, LVDS moprtamu, rimaBHBIM
MIPOLIECCOPOM M JAPYTMMH (MYJIBTHIPOLECCOPHBIMHU) YCTpOMCTBAaMU LHUPPOBOIl 00pabOTKU
JTAaHHBIX.

— VYmopomaer mporecc MNporpaMMUpOBaHMs Tpolieccopa IUpoBoi  00pabOTKH
curnainoB (DSP) 3a cuet ruOkoro Habopa KOMaH/] ¥ UCIIOJIb30BaHUS S3bIKa BBICOKOTO YPOBHS B
apxurektype DSP.

— Ilo3BomseT UCIIOIB30BaTh U3MEHIEMYIO MYJIBTHUIIPOIIECCOPHYIO CUCTEMY C HU3KUMU
MOTEPSIMU MTPOITYCKHON CIIOCOOHOCTH.

— OO0ecnieunBaeT BCTPOCHHYIO apOUTPaXKHYIO CHCTEMY  MYJIBTHIIPOIIECCOPHOMN
00pabOTKN JaHHBIX 0€3 TOMOJIHUTEIBHBIX YCTPONUCTB.
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1  CrtpyktypHas 0JI0K-CXeMa MUKPOCXeMbI

WnHa Ha
eHepauust agpeca gaHHbIX 24 MOUT BHYTPEHHSSI NaMATb KpucTanme JTAG PORT
32 32 Py
LlenouncnerHoe k=4 — Llenouncnexxoe ITAG
ATY ANY Brokv namsTn
3apgatumk [ ] BHewHun
NOCNIE0BATENLHOCTI 32 x 32 Bit | 32 x 32 Bit [ 4xcrosSBAR CONNECT | UHTepdeiic
BbIMONHEHNSA KOMaHA A A A A
e AODR ; AhA 52 “hok*fof*}o| “Aok Lot ADDR
ADDR A N— -
FETCH|‘ \ Y MULTI- |54 \pATA
| J-BUS DATA v 128 Y \ proc (22
S ) -
] v - 8
| K-BUS ADDR A \/ A 32 \ sgﬁ?LM | < CTRL
q )
BTB ! v csus | 10
. K-BUS DATA  J 128 \ J \ B [ CTRL
v VIsoc
 1-BUS ADDR A A 32 | VF <::
Ll \ | ExToma
\ ’ REQ 4
" 1-BUS DATA \ 128 \ A N <«—»| DVA |4 —
\J L4
S$-BUS ADDR 21 | Lnk porTS
(‘ I . IN
S-BUS DATA 128Y Il MY
IAB OUT | &
Yy Yy - IN
[ | 3 t
ouT
Wt L | o e J’ -«
Py Py A y P P - IN
I 1| | [ tHEll e "3
‘128 128 ouT
X X 3 | M <> %
REGISTER REGISTER IN
128 128
CLU [ |SHIFT]| |aLu| MU FILE one || oas FILE Mul [ALu[ | SHIFT| | cLu L3 our ﬁ:
32 x 32 Bit 32 x 32 Bit
L H LH| [LH HL| |[HL H L
[ | 3+ I T T I L2 | |
I q T—I I ~~

Pucynok 1 — CtpyktypHast 6J10K-cXeMa MUKPOCXEMBI
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2  YcaoBHoe rpadpuueckoe 0003HAYECHHE

MPU
SDCKE — K2
L $nRST_IN nMssD[3:0]¢— ©1,H3,U1,V1
Pl scik nRAs¢— 1
nCAsG— 12
R3,T2,T4,U4,V2,V3,V4,AB4__| pver7.01 Lbam|— K3
M2,N3,P2__| pvopa:) HoQMI— K4
Ha,18,R2__| RaNGE[2:0] nsowep— L1
R21__E_pusp FLAG[3:0] AAL, AA2,Y4, AB2
ADDR[31:0]— 4
DATA[63:0]— >
nRDG— C18
AALS__ | iG_Mx nWRLe— A18
Wi__ypxp nWRH¢— B18
W2__y pxn AcK}— €17
nRST_OUT¢— Y2
spa10|— K1
AA3, AAS, ABS, AB6__J irq[3:0] nBRSTG_ D18
nHBGG— AB8
N1,U3,AC3__| p[2.0] nCPAG AC7
AC8__ nBOFF nDPAG— AD7
AAB__{ uiBR nBRI7:0]6— 12,1314, 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 —rpymmna BeiBonoB: A4 — Al7, B3 - B17, C2, C4 - C12, C14 - C16, D1 - D3, D5 -
D12, D14 - D17,E1 - EA4, F1, F3, F4.

123 456 789 100 1R2I1B3HMIIELIEIG 022324

NIK X X NCEOXONCECEOXORCRCROXONCRCRORCRORONON X X )
3 @O0 0000000000000 00O0OOLOOEK
N NOX XORCHCEOXORCRCROXOX NCHOXONCRCROXORGE NON
INIECHCRON RONCHOXORCRCROXOX NCHOXONCHCROXON NORONS;
EOOCOOXONOXKXHXNKXNOX X ®OOOO
FIIOOOOXEBEEBEEHEHHEHEHEBEEHEEEHEEBEEBEX OOOO
C||OC@OOOHEHHEHEBHEHEBHEBHEHHEBHEHXOOOO
H®OOOKXEHHOGGOGOGOGGEO®@®® THXOOOO
JjjooevceriHeocoo0o00@0O®@®e® i HO@OO0OO0O
KNOOOOKNHH 000000 @®@®@® I HXOOOO
LIIOCOOOKXKHHeov0o00e®e@®@0e@®@e [ XOO0OO
Wjooo0OOKHH o000 ®®e HX@@®OO
NOBOXKNHT 000000 @®@@O [ [HIXOOOO
PIOC@®ONHEHH O 000000 @®@@®@® S HXOOOO
RIOOOOKXHH 09000000 @®Oe [ XO®OO
TIIOOOOeHH 000000 O®@®O @O OOO
UINOOOOKXKHHe®eHHeeee@®@®HXOOOO
VIIOOOOOHEHEHEHEHEHEEHEEEEEHEXKXOOOO
WIOOCOOKHHBHEBEHHEBHBHHBEHABEHXOOOO
VOO OOBXONEXKXHXNKNNEeX X @O OO0
L NINCRONON NORCNOROECHOXON NOECXOXONCHOXONON NOXOR®
NN _NON NOXORORCKOXONCHROX XONCN XONCHCRORONGR NON
LN X _NONOXORORCKOXONCROROXONCROXONCHCRORORGRCR N
M EXKOOOOOOOOOOOOOOOOOOKK @

O06o3HaueHus:
O BBIBOJIHBIC IJIOMIAJKU CUTHAJIOB;
M VDD - nurtanue sapa;
X VDD _IO — nutanve BBOIa/BBIBOA,
& VDD_A — nuTtanue aHaJI0TOBBIX OJIOKOB;

® VSS — 00muii

Pucynok 3 — Cxema pacrnoyioxKeHHs BBIBOHBIX TUIOMIAIOK MTUTAHUS U CUTHAJA OOIIHiA
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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 mamsaTa (Kpome
B18 nWRH 10 (pu_2_id0) SDRAM)
B19 ADDR[31]
B20 ADDRJ[29] 10 (pu_1) [IIuna aagpeca BHemHero uaTepdeiica
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 BHEIIHETO 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) IunHa 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



Cneyugukayua K1967BH02BG

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 MaKETHOrO pEXKUMAa Tepeaadn
B;g Qggﬁgg 10 (pu_1) [Iuna 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) [IInHa agpeca BHemHEro 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)

[[una 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 1O (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 psifia

J2 nCAS 10 (pu_2_id0) |SDRAM. Ctpob 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) 3aBepuicHue O010ka. Bxoa mpuemHnka
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 3amnucu
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
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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 DIVQ[O0] 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 mepenaTanka. [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 CunxXpoHHU3aIUs MTepeaTINKa.

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
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
P21 LODATONI[1] ) luna nanHbpIX nepenatunka. MlHBepcHas
p22 LODATOP[1] @) luHa naHHbIX nepeaatdynka. [psmas
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. 3ampoc A0CTyIa K MIMHE 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 sanpa
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
KJlactepa
T4 DIVF[4] I [Mpennennrens ['YH PLL
T5 VSS PWR OOmwmii
$$ 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 NIpUEMHHUKA.
[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] | [IInHa naHHBIX MpUEeMHHKa. MTHBEepCcHas
V22 L1DATIP[3] I Hluna nanapix npuemMHuKa. [psmas
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. Cunxponuszanus
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
Y3 [Ipu3nak poctmxkenus Ttaiimepom (0 HyneBoro
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 [Mutanue BBOA/BBHIBO/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 HIuna 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) 3arnpochl 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 Hluna nanHbpIX npueMHUKa. THBepcHas
AA15 JG_MX I (pd_1) Brioop 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. MiHBepcHas
AA20 L2DATIN[1] | [[InHa naHHBIX MpUeMHUKa. MTHBEepCcHas
AA21 VSS PWR OO0mmui
AA22 nL1BCMPO 10 3aBepiienue 010ka. Beixon nepenarunka
AA23 L1DATONI[O] ) luna nanabpIx nepenatunka. THBepcHas
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 [[Inra naHHBIX epenaTarka. [Ipsamas
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 [lInna nanubIx nepenaturka. [Ipsmas
AB17 L2CLKOP 0] Cunxponusanus nepegatanka. [psmas
AB18 L2DATOPI[3] ) Hluna nanHbpIX nepenatduka. [Ipsmas
AB19 L2CLKIP I Cunxponuszanus npueMHuka. [Ipsamas
AB20 L2DATIP[1] I [InHa naHHBIX pueMHUKa. [Ipsmas
AB21 L2ACKO O [ToaTBepxnenune roroBHOCTU. Bbixo mpueMHuKa
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 nepenaTarka. iHBepcHas
AC11 L3DATONI[2] O [[Inna naHHBIX epegaTanka. MiaBepcHas
AC12 L3DATIN[3] I Hluna nanabix npueMHuKa. MlHBEpcHas
AC13 L3CLKIN I Cunxponuszanus npueMHuka. MuBepcHas
AC14 L3DATIN[O] I Hluna nanabix npueMHuKa. MHBepcHas
AC15 L3ACKO O [ToaTBepkneHne roroBHOCTH. BBIX01 mpueMHuKa
AC16 nL2BCMPO 10 3aBepmienue 610ka. Beixon nepenarunka
AC17 L2DATON[1] @) luna nanapIX nepenatynka. THBepcHas
AC18 L2DATON[?] @) luna nanHbpIX nepenaTanka. THBepcHas
AC19 L2DATIN[3] I Hluna nanHbpIX npueMHuKa. MlHBEpCcHas
AC20 L2DATIN[2] | [[InHa naHHBIX MpUeMHHKa. MTHBEepCcHAas
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 nanHbIX nepenaTauka. [lpsamas
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
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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 — noaTsiruBaroruii K 3emiie pesuctop 5 kOM TonbKo A mpoteccopa € 1D=0;

pU_2 — MOATATHBAIOIINI K MUTAHUIO Pe3ucTop 5 KOM;

pu_2_id0 — noaTsAruBaroOIMi K MUTaHUIO pe3ucTop 5 kKOM ToJIbKO s mporieccopa ¢ 1D=0;

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

pu_4 — monrsArMBarolMi K mUTaHuO pesuctop S50 Om. s MHKpocxeM ¢ jJaraMu
usrotosneHus ¢ 1742 no 2102 cm. Tabnuiy 124

Taonuuna 2 — Ha3sHadeHue BEIBOIOB O OJI0KaM

Howmep HanmenoBanue
Tun BBIBO/IA O YHKIIMOHAIBLHOE Ha3HAYEHUE BBIBOIA
BBIBOJIA CUTHaJIa
P1 SCLK | CHUHXpOHM3AlMS BHEIIHEW IINHBI
312- n;Z?:I_-BILIjIT 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 B:&EE& | [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 :m:gg% 10 (pu_2_id0) | SDRAM. BuiGop Garka
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
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 Miajiiero ciioBa
K4 HDQM IO (pu_2_id0) | SDRAM. Macka crapiiero cjioBa
L1 nSDWE 10 (pu_2_id0) | SDRAM. Ctpob 3amnucu
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 3amucu BHEUIHErO yCTPOiCTBa
AAG nlOEN IO (pu_2_id0) | Ctpob BbIOOpA BHELIHETO YCTPOHCTBA
AA5 nIRQ[O0]
2:2 2:§8E} I (pu_2) 3anpocsl IpepbIBaHUM
AA3 nIRQ[3]
AB2 FLAG[O0]
ﬁﬁi itﬁg 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 ADDRI[9]
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 O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJla
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 O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa

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 O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
G4 nBMS IOp(dp_uz__Zia:)d)O, Bri6op 3arpyzounoro EPROM
(ISS zmggﬂ IO (pu_2_id0) | Beibop OaHka BHEIIHEH MAMSTH
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 IIMHBI
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) rpansaxmn 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 crioco0a
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 O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJIa
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 [lvna nanHbpIX iepenaTunka. 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
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Howmep Haumenosanue
Tun BeIBOAA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJIa
T24 nL1BCMPI I (pd_1) 3aBepiienne 00ka. Bxox npueMHuKa
[TopT cBsi3u 2
AB16 L2DATOP[O0]
ADL/ L2DATOP[] ) [[Ivna nanHbIX nepenaTyuka. Ipsamas
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 O Cunxponwuzanus nepeaaruuka. [Ipsmas
AA17 L2CLKON O 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 3aBepienue 6s1o0ka. Beixoa nepenarumnka
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 tggﬁigﬂ{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 O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA
BBIBOJIA CUTHaJa
AC14 L3DATINI[O]
AALL L3DATINIL] | [[Inna nanubix npueMHuka. IHBepcHast
AA13 L3DATIN[2] ’
AC12 L3DATIN[3]
AD10 L3CLKOP O Cunxponusanus nepegaruauka. [psmas
AC10 L3CLKON ) Cunxponuszanus nepenararka. 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 O JTAG. Beixoa qaHHBIX
Y1 nEMU O 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_IO PWR [Turanue BBOIa/BLIBOIA
N4 VDD_A [TuTanme aHamOTrOBBIX OJIOKOB
I'pynmna 3 VSS OOmmii
I[Ipumeuanus

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

I — BXOJ,
O  —BBIXOI;
IO — BXOI/BBIXOI.

2 HoMuHAITBI TOATATHBAIONTUX PE3UCTOPOB:

pd_1 — moarsruBarouuii k 3emie pesucrop 40 kOwm;

pu_1 — noararuBaronmii k nuranuto pesuctop 40 kOwm;

pd_2 — noaTsAruBaromumii K 3emie pesucrop 5 kOwm;

pd_2_id0 — noarsruBatomumii kK 3emiie pesuctop 5 kOM Tosbko A mpoieccopa € 1D=0;
pU_2 — MOATATHBAIONIUI K MUTaHUIO pe3ucTop 5 KOM;

pu_2_id0 — moATATrMBarOIIKi K MUTaHKIO pe3ucTop 5 KOM ToabKo 1ts mporeccopa ¢ 1D=0;
pu_3_id0 — moarsaruBaromuii Kk mutanuio pesrcrop 240 Om Tosbko st poreccopa ¢ 1D=0;
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Howmep Haumenosanue
Tun BeIBOZIA O yHKIIMOHAIBHOE Ha3HAYEHUE BBIBOJIA

BBIBOJAa CHUIHaJia

pu_4 — noxararuBaromMil K nuTaHuto pesuctop 50 Om. [l MHUKpocxeMm ¢ 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 IPUMEHEHUI) U IKCILIyaTaluK

Marepwuan maprukoBbix BeiBogoB SAC305 (96,5Sn/3,0Ag/0,5Cu).

TpeOoBanusi K  BBINOJHEHUIO  TEXHOJIOTHMYECKHX  OMepaluii  malku  CcM.
I'OCT P 56427-2015.

[Ipu pemoHTe ammapaTypbl U U3MEPEHUU 3JIEKTPUUYECKUX IMapaMETPOB MHUKPOCXEM
3aMEeHY MUKPOCXEM HE0OXOIUMO MPOBOUTH TOJIBKO MPH OTKIIOUYEHHBIX UCTOYHUKAX MTUTAHHUS.

3anpeiaercsi MOABEJCHNE KAKUX-TUOO0 AJIEKTPUUYECKUX CUTHAJOB (B TOM YHCIIE IIHH
nUTaHue, 00IMi) K BBIX0aM MUKPOCXEM, HE UCTIOIB3YEMBIM COTJIACHO CXEME AIIEKTPUUECKOI.

Tunoas cxema BKIIIOUEHHUSI MUKPOCXEM MpUBEJIEHA Ha pUCYHKe 82.

[Topsimok TOomauM U CHATUS HANPSOKCHWs] TUTAHUS UM BXOJHBIX CHTHAJIOB Ha
MHUKPOCXEMBI IOJKEH OBITH CIIEAYIOIIUM:

— nojava (BKJIIIOYEHHE MHMKPOCXEMBbI): OOIIMi, MUTAHUE™, BXOJHBIC CUTHAJBI WIH
OJIHOBPEMEHHO;

— CHsTHUE (BBIKIIFOUEHUE MUKPOCXEMBI): OJJHOBPEMEHHO WJIM B 0OpPaTHOM TOPSIKE.

* Tlopsaaok mofauu HamnpspDKeHUH muTaHus npuBeneH B pasgene 11 «Cxema dopmupoBanHus
BHYTPEHHEr0 cOpoca 10 BKIFOUEHHIO TUTaHUS.
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5 Onucanue GyHKIMHA BbIBOJIOB

BOJIBIIMHCTBO BXOJIOB MpOLIECCOpa SIBISAIOTCS CHHXPOHHBIMH — CBSI3aHHBIMH C
COOTBETCTBYIOIIMM TaKTOBBIM T€HEPATOPOM, U JIMIIb HEKOTOPBIE — ACHHXPOHHBIMH. {715 3THX
ACMHXPOHHBIX CUTHAJIOB BCTPOCHA CXeMa CHHXPOHM3AIINH, KOTOpas MPEeI0TBpaIiacT mpo0aeMbl
HECTaOUJILHOCTH.

Jis  CHHXpOHM3AlliM CHTHAJIOB, B Cllydae, KOrJa B cHcCTeMe TpeOyercs uX
npeacKa3yeMoe TOBeCHNE, UCIIONb3yHTe NaHHbIe, MPUBEACHHBIC B pasnene 8 «BpemeHHbIC
XapaKTEPUCTUKI.

HekoTopbie TOPTHI TMpolieccopa MOTyT paboTaTh B JABYHAIPaBICHHOM pexume. Bo
BpeMsi cOpoca MpoLeccop TMEePEBOJUT BCE BBIXOABI B BBICOKOOMHOE COCTOSHHE, W HX
(akTUUEeCKOEe 3HAYCHHUE ONPEICIIICTCS BHYTPCHHUMH PE3UCTHUBHBIMU MOJTSHKKAMH K MTUTAHHIO
WIK K 3emiie. BHYTpeHHHE DPE3MCTOpPHI 3THX MOPTOB (HOMHHAJI PE3UCTOPOB MOXKET HMMETh
pazopoc =+ 30 %) moamepKHUBAIOT OMNPEACIICHHOE 3HAYCHHE TIPU OTCYTCTBHH AKTUBHOTO
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 IIMHBI KiacTepa. YacroTa siapa mpoieccopa 3aJaeTcsl MoJIb30BaTeIeM ¢
nomoripio BeiBogoB DIVF[7:0], DIVQ[2:0]. RANGE[2:0]

Amnmnapatsbiii cOpoc. IlepeBoauT cUrHabHBIN Mpoleccop B HayaJIbHOE

NRST_IN I cocrostHue. J{i1s nomyuenus noapoOHoi nHpopManuu cM. moapaszaen /.11
«COpoc u 3aIrycK», pUCyHOK 67

Brixon curnana copoca. O603HauaeT 3aBepIIeHHE cOpOca CUTHAIBLHOTO
nporeccopa

nRST_OUT @)

[Ipumeuanue — O603HaYEHNE TUIIOB BHIBOJOB
I  —Bxox;
O —BHBIXOZ;

I0 — BXoI/BBIXOX

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|\/Q[20] (ZHBouque 'mcno): 001 = +2, 010 =+4, 011 = =8,
100 = +16, 101 = +32

Juarason ¢uibrpa PLL Huanazon ¢uibtpa PLL nomxeH
ObITh BBIOpAaH B COOTBETCTBUHM 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

Ommcanue

ADDR31-0

10 (pu_1)

AnpecHas mrHa JUIsl JOCTYIa K HaMsITH U TepuepUitHbIM yCTPOMCTBAM.
B MynbrumpoieccopHoil cucrteme mporeccop, KOTOPBI 3aXBaThIBACT
mHy (Macrtep), GopMUpyeT ajipeca Ui JOCTyna K BHYTpEHHE! naMsTH,
BHYTPEHHUM PETUCTPaM JAPYyroro Mnpoleccopa u ApyruM pecypcam

DATAG3-0

10 (pu_1)

BremrHsis muHA JaHHBIX. Y YaCTHUKYA OOMEHA 3alMChIBAIOT U CYUTHIBAIOT
JTaHHBIE M KOMaH/IbI 10 3TOM IIKHE. B ciydae, ecinu CUnonb3yroTCs HE BCE
OWUTHI IIMHBI, MOAKIIOYATh K HUM BHEIIHUE 3aJalolINe PE3UCTOPHI HE
00s13aTeIBHO

nRD

(pu_2_id0)

Ctpo6 urenuss namsatu. nRD ¢opmupyercs mactepoM HIMHBI IS
JOCTyla K JIpYruM ycTpoiicTBam, 3a uckitoueHueM SDRAM. Ecmu
npoueccop BeaoMbid, To NRD sBisiercs BXOAOM U ONpelensieT LUK
YTCHUS BHYTPEHHEHW MNaMATH WM BHYyTpeHHero perucrpa. nRD

U3MEHSIETCA CUHXPOHHO ¢ muHo ADDR

nWRL

10
(pu_2_id0)

Ctpo6 3anucu miaamero ciosa. nWRL gopmupyercst Mmactepom IUHBI
JUIS 3aIIUCH B IPyTUE YCTPOICTBa, 3a uckitoueHueM SDRAM. B ciyuae
64-0uTHOI BHEIIHEH NIMHBI 3TOT CUTHAJI YIIPSIBIISET 3alUChIO 110 YETHBIM
anpecaM. B cimyyae 32-0MTHOM BHeIIHEH IMHBI CUTHAJ aKTUBEH IPH
mo0oit 3amucu. Ecnu nporieccop Benomsiil, To nWRL sBisieTcst Bxogom
U OompejiessieT UK 3alluCH BHYTPEHHEW MaMATH WIH BHYTPEHHETO
peructpa. nWRL uzmensiercst cuaxponHo ¢ mmHoit ADDR

nWRH

10
(pu_2_id0)

Ctpo6 3anucu crapuiero cnoBa. nWRH gopmupyercst mactepom MIMHBI
JUIs 3alIUCH B IpyTHe YCTPOUCTBa, 3a uckitoueHneM SDRAM. B ciyuae
64-OuTHOI BHEIIHEH IWIMHBI 3TOT CHUTHAJI YIPSBIAET 3alMChIO IO
HEYeTHBIM ajipecaM. B ciyuae 32-6uTHOM BHEIIHEW IIUHBI 3TO CUTHAJ HE
ucnons3yercs. Eciau nponeccop Beaomsiil, To nWRH sBisgercs Bxogom
U OmpeneisieT UK 3alliCU BHYTPEHHEHW MaMsiTH WJIM BHYTPEHHErO
peructpa. nWRH u3mensiercst cuaxponHo ¢ mmHoii ADDR

ACK

10 (pu_2,
pu_4)

CurHan yJIMHeHHsI ITMKJIa OOMEHa 10 BHEIIHEH MHUHE (BCTaBKa IUKIIOB
O’KHMJIaHUSI TIPU HETOTOBHOCTH BEJIOMOTO YCTPOMCTBA)

nBMS

10
(pu_2_ido,
pd_2_ido)

Curnan BbiOopa kpucTaiuia BHemHeH 3arpy3ounoit EPROM- unu daem-
namsaTi. Bo Bpems cOpoca mporeccop ucnonb3dyer nBMS B kauectse
koH(puryparuonnoro Bxojaa (EBOOT) ans BeiOopa pexxuma 3amycka. B
MYJIBTHIIPOLIECCOPHOU cucTeme curHai nBMS dopmupyer mporeccop,
s
napopmanuu cM. moxapasnen /.11 «COpoc um 3amycKk» W OIHUCAHUE
curnaia EBOOT (tabnuna 14)

3aXBAaTUBIIMK  BHEIIHIOK  IIHHY. MOJy4eHUs  TOJIPOOHOMN

nMS[1-0]

10
(pu_2_id0)

Curnansl BbIOOpa KpucTayia BHemHed mnamsath. MSO wumum 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, 3aXBATUBLIMM BHEIIHIOKO LIMHY.

CHUCTEME CUT'HAJBI
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Curnan | Tun curHana Omnucanue
Curnan BpIOOpa KpuCTaJlIa BHEHIHEr0 XOCT ycrpoiictBa. nMSH
10 dopmupyercsi, Korga mpomeccop —oOpamaercs K - aJpecCHOMY
nMSH 5 ido) |"POCTPAHCTBY XOCT ycrpoiictBa (ADDR31 = 0bl). nMSH wusmensiercs
(pu_2_id0) cuaxpoHHo ¢ muHoii ADDR. B mynsTunponeccopuoi cucreme nMSH
(bopMHpYIOTCS IIPOLIECCOPOM, 3aXBATUBILIMM BHEILHIOO HIUHY
Curnan 0J049HOro 10CTyna. ITOT CUTHANI (POPMUPYETCS IPOLIECCOPOM,
3aXBaTUBIIMM BHEIIHIOK IIMHY, JUIS JOCTyNa (YTEHUS WIM 3aIMCH)
10 .
nBRST 2 ido) 6moka maHHbIX. Bemomsbril mporeccop npu aktuBHOM curHaine nBRST
(pu_2_ MOKET UTHOpHpoBaTh 3HaueHuss ADDR u camMOTOSTENBbHO BBIYUCIIATH
HY>KHBIH aJpec MPU JOCTYIIE K CBOECH IMAMATH
[Tpumevanus

1 O6o3HayeHNE TUIIOB BBIBOJIOB:

| —Bxonm;

O - BBIXOI;

I0 — BX0on/BBIXOLI.

2 HomMuHAaITBI MOATSTUBAIONIUX PE3UCTOPOB CM. B paszeiie «Onrucanre BEIBOIOBY

Tabnuma 6 — Onucanue BRIBOAOB apOUTpaka BHEITHETO MOPTa

Tun
Cursan Onucanue
CUTHAaJIa

Curnan 3ampoca Ha 3axBaT BHEIIHEH IIUHBI B MYJIbTHIIPOLIECCOPHOI
cucreMe. Mcnonb3yroTcsi mpoieccopamMu i apOuTpaka BHEITHEH
muHbl. Kaxaelil mporeccop ynpabisieT COOCTBEHHBIM CHUTHAJIOM
nBR[0-7] 10 nBRx (B cooTBeTCTBUU CO 3HAYEHUSMHU BXOJIHBIX curHanoB [D2-0) u
OTCIEKHMBAECT OCTalbHBIE. B MyJIBTUIIPOLECCOPHBIX CHCTEMAX C
KOJINYECTBOM  IPOLECCOPOB ~ MEHbLIE  BOCBMM, HEOOXOJIUMO
YCTAaHOBUTH BBICOKHH ypoBeHb Ha BbiBoj1ax nBRx (VDD 10)

WNnentuduxatop npoieccopa B MyJIbTHIPOLECCOPHON cCUCTEME. DTH
BBIBOJIBI TakKe 3ajaioT TOT curHaid NBRX, koTperit HEoOXxommmo
aKTMBU3MpPOBaTh mpu 3ampoce Ha 3axBaT muHbe: 000 = BRO,
001 =BR1, 010 = BR2, 011 = BR3, 100 = BR4, 101 = BR5,
110 = BR6, 111 = BRY7. ID2—-0 nomxkeH ObITh CTAOMIBHBIM BO BpeMs

ID[2-0] | (pd_2)

pa6OTLI CHUCTCMBI U 3a1aBaATHCA TOJIBKO BO BpEMs C6p003.

Curnan, opMUpyeMbIif TPOIIECCOPOM, KOTOPBIN 3aXBATHII BHEIIHIOKO
1BM 10 HIMHY U UCHOJb3yeTcsa TOJbKO Uil oTiaaku. [Ipu cOpoce sBisiercs
KOH(QUTYypallMOHHBIM BXojA0M. bonee mnoapoOHas wuHpopManus

npuBe/ieHa B Tadsmie 14

CurHan nOpUHYAUTEIBHOIO OCBOOOXAEHHUS IMIMHBL. CuTyanus
OJIOKMPOBKM MOXET BO3HHUKHYTb, KOIJIa XOCT YCTPOMCTBO U
BOEF | IPOIIECCOp MBITAIOTCS OJHOBPEMEHHO OOpaTUTHCS APYr K APYTY.
n Korna mnpoucxoautr OJOKHpPOBKA, XOCT YCTPOMCTBO  MOXET

chopmupoBare nBOFF 1 npuHYIUTENHHOTO  OCBOOOXKICHUS

MPOIECCOPOM BHEIIHEH IIMHBI
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Tuno
Curnan Onucanue
cUrHanza

10 Wuaukanus ~— 3axBaTta  IIMHBIL. [Ipn cOpoce  sBisETCS
nBUSLOCK | (pu_2_id0, | koHburypaiuoHHsiM BX0J0M. bojee moapoOHas wuHGbOpMAaIus
pd_2 id0) | npuBenena B Tabuuie 14

3anpoc Ha 3axBaT IMIMHBI OT XOCT-YCTPOMCTBA. XOCT-YCTPOWCTBO
noixHO copmupoBats nHBR 1151 TOro, 4T0061 3aXBaTUTh BHELITHIOIO
nHBR | muHy. [Iporeccop, KOTOpHIA B JaHHBIH MOMEHT 3aXBaTHJI IIWHY,
I0CJI€ 3aBEpIIEHUS IHMKJIAa OOMEeHa OCBOOOKIAET BHEIIHIOW LIMHY U
dopmupyet curnan nHBG

Curnan mepenayu BHEIIHEW IIMHBI XOCT ycTpoicTBy. OOpaboTkoit
nHBR u ¢popmupoBannem nHBG ynpasnser mactep munbl. Mactep
TaKkXke HMH(OPMHUPYET BHEIIHEE XOCT YCTPOICTBO, YTO HOCIETHHIMA
oOMeH 3aBeplleH M IMHA cBoOoaHA. Ilpn OCBOOOXKIEHUM ILMHBI

10 IpoLleccOp MEPEBOAMT B  BHICOKOOMHBIE COCTOSHUSL  BBIBOJIbI
(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 nepeoautr SDRAM
B pEXHUM aBTOreHepauuu. lIporeccop Nporoxkaer yAepKUBATh
nHBG, noka xoct ycTpoicTBO He 3aKOHUYMUT 0OMeH 1 He cHumMeT nHBR

nHBG

CuHan npuopuTETHOTO AOCTYMA siApa K muHe. Curnan popmMupyercs,
KOTJja MpOLeccCOop MpHU BBIMOJIHEHUH KoJia oOpaliaercss K BHELIHEH
MIMHE. DTOT CUTHAI MO3BOJSET MPOLECCOpY 3aXBaTUTh ILUHY, I10
KOTOpOH uaer mnepenada JaaHHbIX udepe3 DMA, u ocymiecTBUThH
nCPA 3 ido TpeOyeMblii UK oOMeHa Ha BHemHeW mnamsatn. nCPA saBisercs
(pu_3_d0) BBIXOJIOM C OTKPBITBIM CTOKOM, IOJKIIOYEHHBIM KO BceM DSP B
cucteme Eciy 3TOT cUrHasl HE UCIIONIB3YETCsl B CUCTEME, TO CIEAYET
OCTaBUTb €r0 He MOAKIIOYeHHBIM (117151 iporieccopoB ¢ ID = 001 — 111

HYXHBI BHCIITHUC PE3UCTOPHBI MOAJSAKKHU K HI/ITaHI/II-O)

Cunan npuoputetHoro jnoctyna k mmuHe DMA. Curnan
dopmupyercsi, Korja TpeOyeTcsi BBICOKONIPHOPUTETHBIA TOCTYN K
muHe 1o kaHanry DMA. B asrom ciydae mpoueccop, KOTOPBIH
ocyliecTBisieT OObIuHBIM 0oOMeH mo kaHany DMA, ocBoboxnaer
DPA 10 HIMHY, a [POLIECCOpP C MPUOPUTETHBIM JOCTYIIOM K HIMHE M0 KaHAIy
" (pu_3_id0) | DMA 3axBaThiBaeT ee M ocymiecTBaser oomen. nDPA sBisercs
BBIXOJOM C OTKPBITBIM CTOKOM, MOJKIIOYEHHbIM KO BceM DSP B
cucrteme. Eciau 3TOT curHai He UCIONb3yeTcsl B CUCTEME, TO CIENYET

OCTaBUTb €0 He MOAKIIOYEHHBIM (11711 iporieccopoB ¢ ID =001 — 111

HYXHBI BHCIITHUC PE3UCTOPLI MOAAAKKHU K HI/ITaHI/IIO)

IIpumeuanus

1 O603HaYeHNE TUIIOB BHIBOIOB:
|  —Bxoxm;

O - BBIXOI;

I0 — BXOm/BBIXOL.

2 HoMuHaIbl MOATATUBAIOLINX PE3UCTOPOB CM. B pazzene «OnucaHue BEIBOJOBY»
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Tabnuuma 7 — Onucanue BeIBOJOB BHemHero nopta DMA/Flyby

Curnan T Onucanue
CUTHaJIa
BriBob1 3anrpoca Ha 06MeH no kaHairy DMA.
B otBer Ha 3anmpoc nDMARX npolieccop oCyiiecTBiIsieT nepeaayy
nDMAR[3-0] I DMA B COOTBETCTBHM C WHUIMAIU3UPOBAHHBIM KaHajioM DMA.
[Iponieccop urnopupyer 3anpocsi DMA K HEeMHULIIMATU3UPOBAHHBIX
KaHaJIOB
Ctpo6 3amucu BHemHero ycrpoiictBa. Korma DMA  kanan
npoleccopa WHHUIMUPYET TpaH3akuuk uTeHus B pexume flyby,
10
nIOWR 2. ido) npoueccop ¢opmupyer curHan NIOWR B TedeHue nukia obMeHa
(pu_2_ JaHHBIX. DTO MO3BOJIIET YCTPOWMCTBY BBOJA-BBIBOJA 3aXBAaThIBATh
JaHHBIE BMECTO IIpoLieccopa
Crpo6 wureHuss BHemHero ycrpoiictBa. Korma DMA  kanan
npoleccopa HMHUIMUPYET TpaH3akiuu 3amuck  pexuma flyby,
10
nlORD 2. ido) nporieccop popmupyetr curHan nlORD B Teuenuwe nmxina obmeHa
(pu_2_ naHHbiX. Uto coBmectHo ¢ nlOEN mno3Bosisier ycTpolcTBY BBOAA-
BbIBOJIa ()OPMHUPOBATH JaHHBIE BMECTO IMpoLieccopa
Curnan  paspemieHus  (QOPMHUpPOBAaHUS  JAHHBIX  BHELIHUM
10 ycTpoiictBoM.  Paspemaer  BBIXOAHBIM ~ Oydepam  BHEUIHETO
nlOEN 5 id0 YCTPOMCTBAa BBOJA-BBIBOJA OIEpalluy NPsAMON IEpeladd JIaHHBIX
(pu_2_1d0) MEX/1Yy YCTPONCTBOM W BHEIIHEW NaMAThIO. AKTHUBHBIA TOJBKO B
pexume flyby
IIpumMeyanus
1 O0o3HaYeHNE TUIIOB BLIBOJIOB:
| —Bxo0xI;
O —BBIXOZ;
IO — Bx01/BBIXO.
2 HoMuHaITBI TONTATUBAIONINX PE3UCTOPOB CM. B pazjene «Onucanne BHIBOJIOBY

Ta6nuna 8 — Onucanue BIBOJIOB KOHTpoJUiepa BHemHero nopra SDRAM

Curnan

Tun curgana

Onucanue

NMSSD[3-0]

10 (pu_2_id0)

Bei6op mukpocxemsl namsaitu SDRAM. nMSSDO, nMSSD1, nMSSD2,
wii nMSSD3 ¢opmupyrorcs, Korga mpoleccop oOpamaercs K
npoctpanctBy  mamsatd  SDRAM  (ADDR31:30 =0b01, kpome
3ape3epBUPOBAHHOTO MIPOCTPAHCTBA, IIPEJICTaBICHHOT O Ha
pucynke 12). B MynbTHIIPOIIECCOPHBIX CHCTEMaX MPOIECCOpP, KOTOPHIM
3axBaThIBaeT muHY, popmupyer nMSSD3-0

nRAS

10 (pu_2_id0)

Br16op aapeca crpoku. [Ipu aktuBHOM ypoBHE nRAS yka3piBaeT Ha TO,
YTO aJpec CTPOKU SBISIETCS ACHUCTBUTEIBHBIM MPU YTCHUU WIH 3aMUCU
SDRAM. Ilpu npyrux obmenax ¢ SDRAM oH ompeaenser THI
BBITIOJTHSIEMOM OTIepaIlii B COOTBETCTBHH cO crienndukamnmeit SDRAM
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Cursan Tun cur"ana

Omnucanue

nCAS 10 (pu_2_id0)

Bri6op anpeca cronbua. [Ipu aktuBHOM ypoBHE nCAS yka3bIBaeT Ha TO,
YTO aJpec CToiOLA ABISIETCS IEUCTBUTEIbHBIM B YTEHUU WM 3alUCH
SDRAM. Ilpu apyrux obmenax ¢ SDRAM oH ompeaenser THIT
BBITIOJIHSIEMOM OTepaIiiu B COOTBETCTBUU cO crienudukanueit SDRAM.

LDQM  |IO (pu_2_id0)

Macka nmannbeix Miamgmero cioBa SDRAM. Ilpu BbeICOKOM ypoOBHE
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 BBICOKOOMHBIE COCTOSIHUS.
B tpanzakiusax SDRAM HDQM sBnsieTcs aKTUBHBIM, KOTJla aKTUBEH
nCAS 1 HeakTUBHBIM — BO BpeMs omepanuil ureHus. B TpaH3zakiusx
3anucu HDQM siBnsieTcst akTUBHBIM IIPU JIOCTYIE K YETHBIM ajjpecaM B
64-0MTHOM peXuMe BHEIIHEH MIMHE WM MpH Jo0oM oOMmeHe B 32-
OUTHOM pexHUME.

SDA10 |10 (pu_2_id0)

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

10 (pu_2,

SDCKE od_2)

Curnan pazpenierus: TakroBoro curiaina SDRAM. Bxitouaer TakToBBIi
curHan SDRAM s camoBocctanoBienuss SDRAM unu 5KOHOMHUYHOTO
pexuma. Y TOAYMHEHHOTO KOHTPOJUIEpa B MYJIBTHIPOIECCOPHOU
CUCTEME HEeT Pe3UCTPOB K 3eMJI€ WM K nMuTaHuto. Macrep muss! (1 1D
= 000 B OJHOMPOIECCOPHON CHUCTEME) Yepe3 PE3UCTOP K MHUTAHHUIO
MOJATATUBAET CUTHAN K | mepea TeM, Kak OCBOOOJUTH HIMHY JAJSl XOCT-
YCTpOMCTBa, 3a HCKItOueHueM ciydas, korna SDRAM naxonmutcs B
pexumMe caMoBOcCTaHOBIeHMs. B ciyuae, korna SDRAM naxoautcs B
peXUME CaMOCBOCCTAHOBJIEHUS, BEIYIIMI MPOLIECCOP Yepe3 PEe3UCTOp
MOATSDKKK K 3€MJIe TIOAIATUTaBaeT 3TOT curHaia kK ( mepem Tem, Kak
OCBOOOJUTH MIMHY TSI XOCT YCTPOMCTBA.

NSDWE |10 (pu_2_id0)

Curnan paspemnienus 3amucu B SDRAM. [pu aktuBHOM curHaiie NCAS
(nCAS = 0), curnan nSDWE omnpenensier Tun 1octyna (4reHue/3ammch)
k SDRAM. B ciyuae HeaktuBHoro 3HaueHus nCAS ¢ynkuus nSDWE
omnpenensercs cnenudukanueir Ha SDRAM namsrs.

IIpumeuvanus

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

1 O06o3HauyeHNE TUIIOB BEIBOJIOB:

2 HoMuHaIIbl MOATATUBAIOLINX PE3UCTOPOB CM. B pazjiene «Onucanue BHIBOJOBY
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Tabnuuma 9 — Onucanue BeIBOJ0B nopTa JTAG

Curnan T Onucanue
CUTHaJIa
NEMU 0 Omynsuust. [loaknrodaercs TOJNBKO K  pa3beMy  ammnapaTHOro
otinaguuka JTAG
TCK I Curnan cunxponusanuu (JTAG)
TDI I (pu_1) Bxon nannpix anmnapatHoro otinamgunka JTAG
TDO 0O Brixon nanubIx anmapatHoro otiaaguuka JTAG
™S | (pu_1) Br16op pexxuma ammapatHoro otiagunka JTAG. Mcnonb3yercs st
- yIpaBJIeHHs TiepexogamMu KoHeuHoro apromara 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 MOATATMBAIOLIUX PE3UCTOPOB CM. B pazzene «ONnucaHue BbIBOJOBY

Ta6numa 10 — Onucanue BoIBOAOB — ¢iaru, IpepeiBaHUs U TaliMep

Cursan

Tun curaana

Omnucanue

FLAG[3-0]

10 (pu_2)

Curnansl FLAG. JIByHanpaBieHHbIE MOPTHI IpeIHAa3HAuYEHbl s
10JIb30BATEILCKOT0 BBOJIa/BBIBOJIAa M MOT'YT HCITOJIb30BAThCSI B KAUECTBE
ycnoBui mporpammbl. Kax1plif BEIBOJ MOXKET ObITh CKOH(UTYPUPOBaH
WH/IMBUYaJIbHO KaK BXoJ WK BeIxoJ. ITocie cOpoca uam BKIIOYEHHUS
nporeccopa nopt FLAG3—0 ckoHpuryprupoBaH Kak BX0oA

nIRQ[3-0]

I (pu_2)

3anpoc Ha TMpepbiBaHHE. DTH CUTHAIBI (OPMHUPYIOT TpepbIBaHUE
pabotel mporeccopa. Kaxnawiii u3 BbiBOAOB NIRQ3—0 MoxkeT OBITH
HE3aBHCUMO CKOH(MUTYpHUpOBaH Juisl (OPMUPOBAHUS MPEPHIBAHUA IO
(GpOHTY CUTHAJIa WU TIO YpPOBHIO. B 3aBHCHMOCTH OT BBIOpaHHOTO
croco0a 3arpy3ku, mocie cOpoca mpolieccopa MpephIiBaHUS OT ITHX
CUTHAJIOB JTMOO0 3ampelieHbl 10 TeX Mop, MoKa MporpaMmMa He U3MEHUT
HAYaNbHYI0  KOHQUTYpaluioo, JMOO0  pas3pemeHbl W MOTYT
MCIONIL30BAThHCS AJIs CTapTa MpoIleccopa U3 BHEIIHEH maMsITH

TMROE

10

Curnan nepenonnenust taimepa 0. Kaxaelii pa3 npu nepenonHeHun
taiimepa 0 Ha BbIxozie popmupyercs umnyisc. [Ipu cOpoce npoueccopa
3TOT CHTHAJ CKOH(PUTYpUPOBaH Kak BXo. (cM. Tabmnuiry 14)

I
O

IIpumeyanus
1 O6o3HayeHNE TUIIOB BEIBOIOB:
— BXOJ;

— BBIXOJI;

I0 — BXOI/BBIXO..
2 HomuHAaIBI MOATATUBAIONIUX PE3UCTOPOB CM. B pazzelie «OMucaHue BBIBOJOBY
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Tabnu ma 11 — Onucanue BBIBOZOB ITOCJICAOBATCIIbBHOTO BBICOKOCKOPOCTHOI'O ITOPTa

Curnan T Onucanue
CUTHaja
LxDATOP[3-0] @) [Tonoxurenpublil Beixoa LVDS muHbl JaHHBIX IepeaaTynka
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 TOTOBHOCTHU MIPUEMHHUKA. Hcnonb3yercs JUISE
LxACKI | (pd_1) | uadopmupoBaHHsA IEpeAaTUMKa, YTO NPUEMHHK TOTOB IPHHSITH
HOBBIC JAHHBIC
ALOBCMPO 10 Curnan 3aBepiieHus 6;104HOM nepenayun. B cioydae nepenayum qaHHbBIX
(pu_1) |uepe3 DMA »5TOT curHaia WHPOPMUPYET MPUEMHHK O TOM, YTO
L1-3BCMPO 0 nepenaBaeMblii  OJOK JaHHBIX 3aBepuieH. Pe3ucTop K NUTaHHUIO
npucyrcTByeT Toiapko Ha nLOBCMPO
LXDATIP[3-0] I [TonoxwurenpHblil Bxoa LVDS mmHbI 1aHHBIX IPUEMHHUKA
LXDATIN[3-0] I Otpunarensusiii BxoJ LVDS mmHbl JaHHBIX TPUEMHHKA
LxCLKIP | [HonoxurenpHelil Bxoa LVDS curnana cunxpoHu3anuu nepeaaTdyuka
LXCLKIN | Otpunarenssiii Bxog LVDS curnana cuHXpoHHU3anuu nepeiaTyuka
LXACKO 0 CursHan wucCmonb3yeTcss TPUEMHUKOM Ui WH()OPMHUPOBAHHS
nepenaTyrKa O TOM, 4YTO OH MOKET MPUHATH HOBBIE TaHHBIC
Curnan 3aBepieHus nepeaaun Ojo0ka qaHHbIX. Ecnu uner nepenaya
nLXBCMPI | (pd_1) | gepe3s DMA, 3TOT curHan ykasblBaeT MPUEMHHUKY, 4TO OJIOK Iepeiaun
JAHHBIX 3aBEPIICH
I[IpumMeyanus
1 O0o3HaYeHNE TUIIOB BLIBOJIOB:
| —Bxo0x;
O —BBIXOZ;
IO — BXOI/BBIXOI.
2 HomMuHAITBI TOATATUBAIONIUX PE3UCTOPOB CM. B pazjeiie «OMucaHue BBIBOJOBY

Ta6nuna 12 — Onucanue BHIBOAOB — KOH(PUTYpPAI[MOHHbBIE CUTHAJIBI U TEPMOIUO]T

Tun
Curnan Omnucanue
CUTHajIa
Cursajg OTKJIIOYEHUS KOMIICHCUIIMMA 3aI€pKKU CHHXPOCUTHAIA
E_PLLBP I (pd_1) P P

BHYTPH KpHUCTaJIa. FiMeeT BHYTpEHHIOI MOATSKKY K 3EMIIE

Bei6op BHyTpenHero kontposwiepa JTAG (0 — QpyHKIHMOHANBHBIN
JG_MX | (pd_1) | xoutpomiep JTAG, 1 — TecroBbiii 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 MMOATATrUBarOINUX PE3UCTOPOB CM. B pas3aciic «Onucanne BBIBOJOB»

Taonuna 13 — Onucanue BBIBOJOB MUTAHUS, 3€MIU

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(PUTYPALUOHHBIX OPTOB

HekoTopbele mopTbl MMEIOT aJbTEPHATUBHYIO (PYHKIMIO NPU BKIIOUYEHUU HUTAHUS.
Kouduryparnus omnpeaensercs pexxumom paboTsl mpoueccopa. Bo Bpemsi cOpoca mporieccop
3aXBaThIBAET 3HAUYCHMSI KOH(PUIYPALHMOHHBIX MOPTOB. KOH(PUIypallMOHHBIE BXOAbl HUMEIOT
BCTPOEHHBIE PE3UCTOPHI NOATKKU K IUTAHUIO WIH K 3€MJIE, C IIOMOIIBI0 KOTOPBIX 3aJat0TCs
3HAYEHUsl MO yMoN4aHuio. Eciu KOHGUTYpallMOHHBIN MOPT HE MOAKIIOYEH Yepe3 BHEIIHUN
PE3UCTOp K 3eMJIe MM MUTAHUIO WM HE 3a/1aeTCsi BHEUIHEH JIOTMKOM, TO BO BpeMsi cOpoca
IPOIECCOp 3aXBaThIBae€T 3HAUCHUE MO yMoydaHuio. Eciau kKoH(UTrypalmoHHbIE MOPTHI TaKKe
SABJIAIOTCS BXOJaMH BHYTPEHHEH JIOTMKH, MOXET MOTpeOOBaThCS BHEIIHUN PE3UCTOP C
MEHBUIMM 3HAYE€HHEM COINPOTHUBIICHUS, YTOOBI HA/JEKHO YCTAaHOBHUTH JIOTHYECKHIl YpOBEHb,
3aBUCSIIMA OT TOKOB yTeuku. YToObI 3a1aTh 3HaUE€HUE KOH(UTypaluu, HE COBIAJAIOIIEE CO
3HAYEHUEM 10 YMOJIYAHUIO, HY’KHO MOJKIIOYUTh BXOJl KOH(DUTypalluu K BHEIIHEMY PE3UCTOPY
JOCTaTOYHO MAJIOTO CONPOTUBJIEHUS. Onrcanrne KOHPUTYpPaIlIMOHHBIX BXOJIOB M UX Ha3HAYEHUS
MIPUBEACHBI B TaOIUIE HUXKE.

Tab6numa 14 — Onucanue GyHKIM KOHGUTYPAIMOHHBIX TTOPTOB

T
Cursan i BriBox Ormrcanue
(ipu copoce)

3arpy3ka u3 BHemHeld EPROM-namsTu.

0 =3arpy3ka u3 EPROM cpa3y nocnie copoca (1o
YMOITYaHHIO)

EBOOT 10 (pd_2_id0) nBMS 1 = ocraHoB Tmporeccopa Tmocie cOpoca u
OXKHUJIaHUE 3arpy3KH TPOILECCOpPa BHEIIHUM
YCTPOMCTBOM 4Yepe3 MOCIEeA0BATEIbHbIA HWIN
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 1mocie copoca

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

1 =4 6ur

Paspemenune 3anncu SYSCON u SDRCON.

0 = BO3MOKHOCTh OJHOKDATHOW 3allMCH IIOCTe

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

1 = BO3MOHOCTh MHOTOKPATHOM 3anIMCH

I[Ipumeuanus

1 O0o3HaYeHUE TUIIOB BLIBOJIOB:

10 — BX0/BBIXO]T

2 HoMuHaJIbI TOATATUBAIOIINX PE3UCTOPOB:

pd_2_id0 — moarsruBaromuii Kk 3emiie pe3uctop 5 kOM TosbKo s mporeccopa ¢ 1D=0
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[Ipu wucmonp30oBaHUM KOHPHUTYpalMu MO YMOJYAHUIO, BHEIIHHE PE3UCTOPHI
KOH(QUTYpallMOHHBIX BXOJOB He TpeOyrorcs. [ns npumeHeHuss Apyrux KoHduUrypamui
pEeKOMEHIyeTCs MOAKII0YaTh KoHurypamuonusle Bxoapl kK VDD IO wmmu k VSS uyepes
pesuctop 500 Om.

Bce xonurypainmonasie BXOJbI 3aXBaThIBAIOTCS IO 3aBeplIeHUI0 cOpoca. Kaxprii
BBIBOJI 3allIEJIKUBAET COCTOSHUE BBIBOJA (COCTOSIHME KOH(MUTYPAIMOHHOTO BXOAa MO (PPOHTY
nRST IN). Bckope nociie 3aBepienust copoca, 3T BEIBOAbI BO3BPAIIAIOTCS K CBOUM OOBIYHBIM
GyHKIHAM.

Kongurypanuonsasie BXOAbl MOT'YT UMETh BHYTPEHHUI PE3UCTOP K 3eMJie, PE3UCTOP K
MUTAaHUIO WIM HE UMETh pe3ucTopa. TuUM pe3ucTopa, KOTOPHIM TMOJKIIOYAETCS K
BXOJaM/BBIBOJIaM, 3aBHUCHUT OT TOTO, SBIAETCS JH akTUBHBIM cuTHaI nRST IN (HM3KHI
YPOBEHB) WM HE SIBISIETCA (BBICOKUM YPOBEHB).

B Tabnuue 15 ykazaHbl pe3ucTopsl, 3a/1IeCTBOBAaHHBIE BO BPEMsI aKTUBHOTO cOpoca U
BO BpeMsl HOpMaJIbHON PabOTHI.

Tabnuma 15 — Buayrpennnii pe3ucTop KOH(UTYpaIiOHHBIX BXOJIOB,
aktuBHbIN cOpoc (NRST_IN = 0) / HopmanbHas pabora (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 TaOJIHIIE:
pd_2_id0 — moarsaruBaroiuii k 3emiie pesucrop 5 kOm Tobko uts nporeccopa ¢ ID=0;
pu_2_id0 — moaTATHBAIOIIK K TUTAHHIO pe3ucTop 5 KOM ToNbKO s mporieccopa ¢ 1ID=0
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7  ApXHUTeKTypa mpoueccopa

[Ipotieccop COCTOUT UX JBYX apXUTEKTYPHBIX YaCTEH:

— sAapo mporeccopa (pUcyHoK 4), Tie UCTIOTHSIIOTCS KOMaH/IbI;

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

B npoueccope MOKHO BBIAECINTD CIEAYIOLIUE JIEMEHTHI:

— JIBa BEIYUCIUTENIBHBIX MOJYIIS: X U Y, KQXKIBIA U3 KOTOPBIX COACPKUT YMHOKUTEIb,
ALU, CLU, cIBUroBo€ YCTPOMCTBO M PETUCTPOBBIN (aiiin o0beMoM B 32 ClIoBa;

— nBa Onoxka uenouncieHHbIXx ALU: J u K, kaxapiil 13 KOTOPBIX COACPKUT 32-OUTHOE
nenounciennoe ALU, a Takke perucTpoBbiit ¢aiin o0bemoM B 32 cJoBa;

— ycTpoiicTBO ympaBieHus (Sequencer), YHOpaBIAOIIEe XOJAOM  HCIIOJHEHUS
porpammsbl, cojaiepkariee 0ydep BeipaBHUBaHUS KoMmaH[ (instruction alignment buffer — |AB)
u O0ydep neneBbIx anpecos nepexona (branch target buffer — BTB);

— Tpu 128-OuTHBIE MHUHBL, OOECHEYMBAIOUIME BO3MOYKHOCTH BBICOKOCKOPOCTHOIO
oOMeHa MeXIy BHYTPEHHEH NaMsAThI0O M JPYTMMU KOMIIOHEHTaMHU siapa Tpolleccopa
(BBIYMCIUTENBHBIMU OJIOKaMu, Onokamu 1enoyucieHHbix ALU, ycTpoiicTBOM yrnpaBieHUS U
SOC-untepdeticom);

— 128-6utHyto muHY, 00€CTICUNBAIOINIYI0 BO3MOKHOCTh BEICOKOCKOPOCTHOTO OOMEHa
MEXJy BHYTPEHHEW MaMsThl0 U MEpUPEPUIHBIMU YCTPONCTBAMHU BHEIIIHETO BBOA/BBHIBOJIA
(DMA, BHELIHUM MOPTOM ¥ OPTAMHU JIMHKOB);

— SOC-unrepeiic, obecrieunBarOIMi CBA3b MEXKIYy BHYTPEHHUMH IIMHAMHU SApa U
MIMHOU TIepUPEPUNHBIX YCTPOUCTB,;

— uHTepdeiic BHEIHero mnopra, BKIKOYass XocT-uHTepdeiic, kouTpouiep SDRAM,
KOHBeWepHbI UHTep(elc co CTaTUYEeCKOW OpraHu3alieil KoHBeiepa, yeTelpe kaHania DMA,
yeTelpe mnopra LVDS-nuHkoB, kaxzawplii ¢ AByMs KaHanaMu DMA, u noauepxky
MHOTOIPOLIECCOPHOI paboThI;

— 24 MOWUT BHYTpEHHEH MaMsITH, OPraHU30BaHHON Kak miecTh 4-MOUTHBIX OJOKOB,
KaXJIbIH U3 KOTOPBIX coaepkutT 128K 32-OUTHBIX CIOB,;

— CpencTBa MOAJNEPKKU OTIAIKH;

— TectoBblil TopT 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
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BHyTpeHHsis namaTtb 24 Mout SOC wuHa Mopt JTAG
S 6
Broku BHyTPEHHeN namsTy —| JITAG |~
BHeLwHuN
I 4-X BX. KOMM. MaTpuua I nopT
AL DA” AoA”Ao| AADA 32
D D
J-wmka ADDR 4 32 + \ XocT |4 APDR
§ | / Mynst (A0 \DATA
J-wuHa DATA 128 Y A unpoL. <I>
{ y ) -
N 4 KoHTp. 8 CTRL
K-wwHa ADDR(4 32 n) SDRAM [
N 7 V| o Apb. 10
K-wmHa DATA 128 \i N KnacT. |- CTRL
< ) € LUMHBI
\| 7 VIl o
I-wwHa ADDR 32 NE: (:::
( # \ £ | Brew. DMA
\ 7 /1 8 REQ 4
l-wmHa DATA 128 \ NE: <> DVA |a4—
(‘ 7 v)
S-wmHa ADDR , 21 | Moper nmicos
({_' I IN

A
Y
)

i

S-wmHa DATA, 128
OUT |

A
Y
b=

A
A

A
A

L

Pucynok 5 — Cxema noaxitoueHus nepudepuitHeIX yCTPOUCTB K SApPY Mpoiieccopa

Buemnuii mopt mnponeccopa obecrneunBaeT HHTEp(dENWC C BHENIHEH MNaMsAThio, C
yCTPOHCTBAaMH BBOJA/BBIBOJIA, OTOOPAKEHHBIMH B MaMsTh, C XOCT-IIPOLIECCOPOM, a TaKXKe C
JIOTIONIHUTENLHBIMU TIpolieccopamMy. BHEIIHNN MOPT BHIMOIHSAET apOUTpak BHEIIHEW IIUHBI U
MoJaeT YMPaBISIONIME CUTHAIBI Ha OOmIyr0 TioOanbHyr mamsith, SDRAM u yctpoiicTBa
BBOJ1a/BBIBO/IA.

Ha pucynke 6 nmokazaHa TUnoBasi OIHOIpOLECCOpHas cucteMa. MynbTUIIporiecCopHast
cUCTeMa MO0Ka3aHa Ha PUCYHKE 7.

B npoueccope nmeetcs psin 0coOEHHOCTEH, KOTOPBIE YIPOIIAIOT CO3JJaHHE CHCTEM Ha
ero 6aze. T 0COOCHHOCTH 3aKJIIOYAIOTCS B TPEX KIIFOUEBBIX MOMEHTAX:

— mojzepxka popmaroB ¢ miaaBaromen Toukoit no cranaapty IEEE;

— CpEeACTBa IOCJIEA0BATENBHOIO CKAHUPOBAHUS W BHYTPUKPUCTAIBHOW SMYJISLUU B
cootBercTBUU co cranmaprom |EEE 1149.1 JTAG;

— apXUTEKTYpHble OCOOEHHOCTH, OOECIEYUBAIOUINE TMOAJNEPKKY S3BIKOB BBICOKOTO
YPOBHS U OIIEPALIUOHHBIX CHCTEM.

Oco0eHHOCTH TPOIECCOopa, KOTOPhIE HEMOCPEICTBEHHO OOECIEYMBAIOT MOACPKKY
KOMITHJISITOPOB SI3BIKOB BHICOKOTO YPOBHS M OTIEPAIIMOHHBIX CUCTEM, BKIIFOYAIOT B CEOsI:

— TIPOCThIE€ OPTOTOHAJIBHBIE KOMAaHBI, MO3BOJISIIONINE KOMIWIATOPY 3(hH(EeKTUBHO
UCIIOJIb30BAaTh MOJISI MHOTOKOMAHIHBIX CTPOK;

— (aiipl perucTpoB JaHHBIX OOIIET0 HA3HAYCHUS M PETUCTPOB LieTourcIeHHbIX ALU;
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— amnmapartHo mnojjepkuBaembie 32-, 64-OuTHBIE (B COOTBETCTBHHM CO CTaHAAPTOM
IEEE 754/854) u 40-OuTHblC THNBI JAHHBIX C IUIABAIOIICH TOYKOW, a TakKXe ammapaTHO
nojziepxkuBaeMbie 8-, 16-, 32- u 64-OuTHBIC TUIIBI JaHHBIX ¢ (PUKCUPOBAHHON TOYKOM;

— 0O0JIBIIIOE aJIPECHOE MPOCTPAHCTBO;

BO3MO>XHOCTB HCHOCpeHCTBeHHOﬁ MO,Z[I/I(bI/IKaI_II/II/I ajJpeca,

JIETKO MOAJEPKUBaeMasi IEPEMEIAEMOCTh KOJa U TAHHBIX;
— OBICTpOE COXpAaHEHHE M BOCCTAHOBJIEHHWE PErHMCTPOB IIpoleccopa B CTEKaX BO
BHYTPEHHEH MTaMsITH.

ApxuTeKkTypa HaHHOTO mporeccopa Ommke k apxutektype VLIW (Very Large
Instruction Word), rae ucnonHsmomee yCcTpoWcTBO (OJAHO M3 HECKOJbKHUX) Ui KOMaHJbI
Ha3HAyaeTcsl 3apaHee (CTaTUYEeCKHM) — Ha dTane KOMIOWIIIMM WJIA Ha JTarle HaHCAHMS
MpOrpaMMbl, €CiIM MporpaMma Ha acceMOisiepe. Bpicokass mpoM3BOIUTENBHOCT IMpoOIleccopa
JIOCTUTAETCS] OTYACTH 32 CYET BO3MOXKHOCTU MCIIOHEHMS 1O YeThipeX 32-OMTHBIX KOMaH] B
onHOM TakTe. He 00s3aTesibHO BhIpaBHUBAaHUE KOMaHJ Ha KaKHe-TO IPAHULIBI B MAMATH, YTO
MO3BOJISIET HE PACX0/I0BATh MPOTPAMMHYIO IaMATh BIYCTYIO.

BuyTtpennsiss namsate oobemMoMm 24 MOUT pa3bura 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
MOJIEP’KUBAIOT J0 YEThIpeX 0OpallleHui B KaXKJOM TaKTe, IPUYEM KaKIbIi OJTOK MaMATH 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. [nd AOCTHKEHUSI BBICOKOW TAKTOBOM YAaCTOTHI MPOILIECCOP MCIOJb3YET KOHBEUEPHYIO
BHEIIHIOIO HIMHY C IPOrpaMMHUpPyeMOii TTyOUHOM KOHBeMepa il MeXKIPOLIECCOPHBIX 0OMEHOB,
a TaKXke JIJIsl CHHXPOHHOM ctatndeckoil mamsatu (SSRAM) u At CHHXpOHHONW AMHAMUYECKOM
namsati (SDRAM).

Bbicokyio MpoOmycKHYI0 CIOCOOHOCTh Mepefauyd JaHHBIX M3 TOYKM B TOYKY
noaaepxubaroT yetslpe LINK-nopra B pexxume LVDS. Kaxnpiii 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'Ipouecco I'Ipou,ecco XocT IF
CPUO CPU3

MSSD3-0 \ @ MSH
Tt
MSO \ @ MS1

Mpouecco | |Mpouecco
Mamatb o o MocT
N
I'Iopr| CcBS3N YcTponctso f|> Q: YcTpoiicTso
(LVDS)

YcTpoicTeo f|> <: YcTporicTeo
o vV

Pucynok 7 — MynbTHnponeccopHas KjiactepHas KOH(Urypauus

7.1 Siapo mpoueccopa

Snpo nporeccopa COCTOUT U3 MATH CAMOCTOSITENIbHBIX (DYHKIIMOHATBHBIX MOTYJICH:
— Moayiu X U Y — BEIYMCIHTENIbHbIE MOAYJHU (YCTPONCTBA);

— moaynu J u K — nenouncnennsie AJIY;

— MOJYJb S — yCTPONCTBO yIPaBICHHUS.

B monynax X u ¥V npoucxoaut ocHOBHasi 00paboTKa TaHHBIX, U OHU B CBOIO OY€pe/lb
BKJIIOYAIOT B ce0Os pa3iuuHbIe YCTpoiicTBa 00paboTku MaHHBIX. Moaynun X u Y abCcoioTHO
CUMMETPHYHBI, T.€. BBIMOJIHAIOT OAMHAKOBbIe pyHKIMU. Kaxaprii Momyns oOpabaTeiBaeT CBOM
MOTOK KoMaH[I. [Ipu 3TOM cyliecTByeT BO3MOXKHOCTb YIPABIATh MOAYISAMU X U Y € TOMOIIBIO
OJTHOW KOMAaH/Ibl, KaK OJHUM €MHBIM MOJIYJIEM.

Monymu J u K dopmupyror aapeca st AocTyna K MaMsITH, a TakXK€ BBIMOIHSIIOT
¢byHkuu no o6padorke naHHbIX. [Ipy 3TOM AaHHBIE (KaK U afpeca) MOTYT UMETh TOJIBKO TUIT
Integer, uyto cooTBeTcTBYET 32-paszpsaHoMy uenoMy uucay. Moaymum J m K taxke
CUMMETPHYHBI, U KQKJIBI U3 HUX BBITIOJHSIET CBOM IMOTOK KOMaH/I.

Moayns S Qopmupyer ampeca KOMaHI, YIpaBiIse€T IMOTOKOM KOMaHI, a Takke
ympasJisieT paboToi Bcero KoHBelepa siapa. Moayinb S Takke UMEET CIIOCOOHOCTD BBITIOTHSATH
HECKOJIbKO TOTOKOB KOMaHJ]| ONpeAeNicHHBIX THMOB. Cpeau HUX OCHOBHBIMHU SIBIISFOTCS
KOMAaH/IbI IEPEXO0JI0B M BHI30BOB.

MonaynbHast apXUTEKTypa IpoLeccopa ¢ He3aBUCUMBIMU ITOTOKaMU KOMaH]1 IT03BOJISET
OpraHu30BaTh BBICOKONApaJUIeNIbHblEe BbIUMCIEHUS. Tak B mpouecce HHTEHCHUBHBIX
BBIYMCIIEHUN OJHO WM 00a nenouuncieHHbIX ALU BBIUMCISIOT WM T€HEpUPYIOT ajpeca JUis
BBIOOPKHU JI0 ABYX OINEPAHJOB pa3MEpPOM B KBaJPOCIOBO U3 JIBYX OJIOKOB HaMSTH, B TO BpeMs
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KaK YCTPOICTBO yIpaBli€HHsS OJHOBPEMEHHO H3BJIEKAET CICAYIOIIYI0O YETBEPKY KOMaHI W3
TpeThero Ojoka mnamsTH. [lapannenbHO BBIYHCIHUTENbHBIE YCTPONUCTBA MOTYT 00pabaThIBaTh
paHee CUMTaHHbBIE ONEPaHbl, a YCTPOMCTBO yNPABICHUS NOATOTaBINBATH IEPEXOI.

[Toka siipo mpoliieccopa 3aHATO BBINICONUCAHHBIMU AeHCTBUAMH, KaHaisl DMA moryt
B ()OHOBOM pEKHUME OOHOBJIATH COACPKUMOE BHYTPEHHEW MaMsITH KBaJIpPOCIOBAMH JAHHBIX,
60 U3 BHEIITHETO MOPTa, JIN0O U3 MOPTOB JIMHKOB.

Bricokasi mpou3BOIUTENLHOCTh BRIUUCIUTEIBLHOIO SiApa Mpoieccopa npu MudpoBoit
00paboTKe CUTHAJIOB JOCTUTAETCS 3a CUET CJIEIYIOIINX OCOOEHHOCTEH:

— BBIYHCJIUTEIIbHBIN KOHBEHED;

— Mapa BBIYUCIUTEIBHBIX YCTPOUCTB;

— HCIIOJHEHUE JI0 YEeThIPEX KOMaH/ 3a TaKT;

— BBIOOpKA/3aMKCh 10 BOCBMH CJIOB MaMSTH 32 TakKT.

JIBa UIEHTUYHBIX BEIYUCITUTENBHBIX yCTpoicTBa (X 1 Y) BBIONHSIOT apupMeTHIECKUE
oTepalfy Kak C TJIaBaroIiei, Tak U ¢ GUKCUPOBAHHOM TOUKOM. DTH yCTPOUCTBA 32 OJWH TAKT
BBITIOJTHSIIOT JI0 IIIECTH OIepaIiiii ¢ IiaBaroliei TOukon wim 10 24 onepaiuii ¢ puKkcupoBaHHON
TOYKOM.

Monynu J u K Bemonustor SISD-06paboTky, Mogynu X u Y MoryTt BeIIONHATH SISD-
u SIMD-o6pabotky. Monynmu X u Y HMEIOT CIOXKHYIO CTPYKTYpPY U BKJIIOYAIOT B ceOs
Pa3HOOOpa3HbIE BEIYUCIUTEIIBHBIC OJIOKH.

7.1.1 BeluucauTeJbHbIE MOIYJIH

Snpo mpolieccopa COAEPKHUT JABAa BBIYMCIUTEIBHBIX MOJYJSI, KaXIAbIH W3 KOTOPBIX
COJICPXKUT PETUCTPOBBIN (aiiil M YeThIpe HE3aBUCHMBIX BBIYMCIUTENbHBIX Ojoka: ALU, CLU,
YMHOXHUTENb U CIABUTOBOE YCTPONCTBO. BhIuncnuTenbHbIe OJOKH OCYIIECTBISIOT 00pabOTKy
JAHHBIX B HECKOJIBKUX (popMaTax mpencTaBieHus ¢ GUKCUPOBAHHOM U IJIaBaroLed TOUKOM.

Dopmamul OAHHBIX ¢ PUKCUPOBAHHOU MOUKOTL

B uucno ¢popmatoB qaHHBIX ¢ PUKCUPOBAHHON TOUKOW BXOJISAT:

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

— 32-6utHoe oObruHOE ciioBo (Integer);

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

— 16-6utHOE KOpOTKOE CiI0BO (Short);

— 8-OutHoe omHOOalTHOE cioBo (Char).

J1J1s1 KOPOTKHUX CJIOB apU(PMETHKH C (PUKCUPOBAHHOW TOYKOW YUETBEPEHHBIC OTICPAIIH
HaJ JaHHBIMHU, BHIPOBHEHHBIMHU Ha TPAHUILy KBaJIPOCIOBa, 00ECIIEUUBAIOT OBICTPYIO 00pabOTKY
BEKTOpa JaHHBIX. baliToOBBIE omepanuu MOJAepKUBAIOTCS TAKXKE 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-OutHoe umcio ¢opmara ¢ yBEIHMYEHHON TOYHOCTHIO
pasmelnaercss B aBoiiHOM cioBe (64 Outa), 3aHMMas JOMOJIHUTEIBHO K 32 OHMTaM BOCEMb
HanMeHee 3Hayanux OuTOB (Least Significant Bits — LSBs) MaHTHCCBI 11 JOCTHXKCHHS
OOJIBIICH TOYHOCTH.

Kaxnpiii BBIYMCIUTENBbHBIA MOAYJIh HMMEET MHOTOMOPTOBBIA pPETHCTPOBBIN (aiin,
COJIEPIKAIUI PETUCTPHI 00IIEro Ha3HAYEHUS JIJIsi OOMEHA TaHHBIMHU MEK/Ty BEIYHCIUTETHHBIMA
OJIOKaMU ¥ TIIMHAMHY JaHHBIX, a TAaK)Ke JIJIs XPAHCHHS TPOMEKYTOUHBIX pe3ynnbTaToB. Ko BceM
3TUM PETHCTPAM MOXHO 0OpaIaThcs Kak K OOBIYHOMY, JBOMHOMY WJIM KBaJpopeructpy. Bee
oTiepaIuy BBIYUCITUTEILHBIX MOIYJICH UCIIOJHSIOTCS HA JBYX CTaJMsIX KOHBehepa. Pe3ymbrar
omepanuy JOCTYIIEH TOJBKO Ha BTOPOM CTaJHWH, TO3TOMY €CId CJeAyroIlas KoMmaHaa
BBIYUCITUTEIIFHOTO MOAYJIS HCTIOJB3YeT pe3yJbTaT TEKYIICH KOMaH bl KaK OIepaH/I-UCTOYHUK,
TO BCEr/ia BO3HUKAET TaKT MPOCTOS Mpoleccopa (Imy3bIphb).

LHHa BAHHBLIX

(128-0MTHaA)
A
P ¥
Perucip Perucip Perucip Perucip
DAHHbIX DaHHbIX DaHHBIX OAHHBIX
THNBbI AAHHbIX (32 oura) (32 oura) (32 omra) (32 6ura)

l 3 0 3 0 3 0 3 0
T
JANHHHOE CNOBO =
(64 oura) ld——— 64 (Imm ——pl

JB olHOM perHcTp

PacwMp eHHoe CNoBO 8 326
(40 617) oMt =
JB OIHOM perncIp
0O9bI4HOE CNOBO —_—
(32 61) |1— 32 6Hra —M
OnHHO YHBIR perucip
Koportkoe cnoso 16 _.b_16
(16 omr) OMT OMT
OAHHOYHBIN perucIp
OnHOO MiTHOE CNOBO 8|8 |8|8
{8 oMT) OHT 6m|6m ouT

Single Register
Pucynox 8 — Onpenenenus ¢opMaToB cJI0B

7111  Apupmemuxo-nozuuecxoe ycmpoiicmeo (ALU)

ALU Bomonnsier apudmeTndecKre onepanud HajJ AAaHHBIMH C (UKCUPOBAHHOW H C
TUTABAIOIIEH TOYKOM, a TAKXKE JIOTMYECKUE ONIEpaliy Ha/l JAHHBIMH ¢ (PUKCHPOBAHHOMN TOUKOM.
HctounnkoM M mpueMHUKOM OoibpInmuHCTBA omepanuii ALU sBisieTcss perucTpoBbiit daiin
BbIUMCIATENbHOTO Onoka. Omepanast ALU moryr mmers pasmep 32, nubo 64 Outa, 4TO
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COOTBETCTBYET OJIMHOYHBIM omepanusiM Haj tunamu Int, Float, Double, Long. Jlns Tumon
Menbine pazpsaHoctu (Short, Char) moanepkuBaeTcsi BekTopHasi oOpaborka. KomuuecTBo
AJIEMEHTOB B BEKTOpax Juis Tuma Int paBHO nByM, [1s TUna Short — 1ByM, 1100 YeThIpeM, a IS
tuna Char — getsipem, 1160 BocbMH. T.K. Moaynu X U Y MoryT paboTaTh Kak OJJUH CIBO€HHBIH
MOJYJNb, JUIMHA 00pabaThIBa€MbIX BEKTOPOB MOXKET OBITh yBEJIMYEHA B JBa pasa, T.€. 3a TaKT
mpolieccop crnoco0eH oopabdaTbiBaTh YyeThipe Tuma Int, Bocemsb THnoB Short unu 16 Tunos Char.
Bce 310 cooTBETCTBYET MaKCUMAaJIbHOM IIMPUHE IIMHBI TaMATH B 128 OuT.

7.1.1.2  Kommynuxayuonno-nozuueckoe ycmpoiicmeo (CLU)

Kaxxnplii  BBIYHCITUTENBHBIA  MOIYJIb  COJCPXKHUT  BBIYUCIHUTEIHLHOE YCTPOHCTBO
CHEIMAIIBHOTO HAa3HAYEeHHs] — KOMMYHHUKalMoHHO-norudeckoe ycrpoiictBo (CLU). Komanms
CLU npenHa3HayeHbl I8 TOJACPKKH PA3NTUYHBIX  QJITOPUTMOB, HCIIOJIIB3YEMBIX B
KOMMYHHUKAIIMOHHBIX TPHJIOKECHUSX, @ IMCHHO aJITOPUTMOB:

— JeKoaupoBaHUs 1o Butepow;

— JIEKOJMpOBaHUs TypOO KOJa;

— cxaTHs [4acToTHOM mosockl curHana] (despreading) st cucTeM MHOXKECTBEHHOTO
JOCTyTIa ¢ KOJIOBBIM paznenenueMm (CDMA);

— KPOCC-KOPPEISIH, UCTIOIb3YEMBIX TSI OTBICKAHUS ITYTH.

OCo0EHHOCTRIO JAHHOTO OJI0KA SBJISACTCS TO, YTO OH MMEET COOCTBEHHBIN 32 CIIOBHBIN
Ha0op perucTpoB odIIero Ha3HadeHus. Takum oOpazom, komauasl CLU moryT ucnonb3oBaTh
onepauabl u3 POH BeruncnurensHoro moayis u u3 POH cobctBerHoro 6i10ka.

7.1.1.3 Ymuoorcumens ¢ nakonnenuem (Ymuosrcumenn)

brokx yMHOXUTEIS BBITIOTHSIET YMHOXKEHHUE YHCel ¢ (PUKCUPOBAHHOMN WIIH TUIABAIOIICH
TOUKOH, a TaKXKe ONepaluy YMHOKEHHUS ¢ HAKOIUICHHEM JIJIsl Yucel ¢ GUKCUPOBAHHOM TOUKOIA.
YMHOXHUTENTb MOJJCPKHUBAET HECKOIBKO THUIIOB JAAHHBIX IS (POPMATOB C (PUKCUPOBAHHOU U
raBatouieil Toukoi. [Inst muaBaromiel TOYKM — 3TO CTaHAAPTHBIE (OpMAaThl OJWHAPHBIA U
JIBOMHON TOYHOCTH, a TaKXke (popmaT ¢ paCIIMPEHHON TOUHOCTHI0. ICTOYHMKOM U IPUEMHUKOM
Ui OOJBIIMHCTBA OINEpalUid  SBISETCS PETUCTPOBBIA (palil  BBIYMCIUTENHLHOTO OJIOKA.
YMHOXUTENb TaKK€ MOIACPKUBACT ONEpPALMM YMHOXEHUS HAJl KOMIUIEKCHBIMU YHCIIaMH,
MIPEACTaBICHHBIMU B BUJE Mapbl 16-pa3psIHbIX KOPOTKUX CJIOB, YIIAKOBAHHBIX B OJHO 32-
paspsinHoe cioBO. Miammme 3Hayamme OWTBI 3TOTO  CJIOBAa TMPEACTaBISIOT COOOMU
JCHCTBUTENIBHYI0 YacTh KOMILUIEKCHOTO 4YKCJIa, a CTapllide 3Hayaliue OWThI MPeACTaBIsIOT
MHHUMYIO 4acTb. KomMaHIbl YMHOXXEHHs C HAaKOIUIEHUEM HCIIOIB3YIOT B Ka4eCTBE IPUEMHUKA
CIIELUAJIbHBIE PETUCTPBI-aKKYMYJISATOPBI.

7.1.1.4  Ilobummnoe cosuzosoe ycmpoiucmeo (coeuzoeoe yCmpoiicmeo)

CnBuroBoe YCTPOMCTBO BBITIOJNHSAET JIOTHYECKHME U apuPMETHUYECKUE CJIIBUTH,
MaHUITYJISIMA ¢ OMTaMHu, 3aroJIHeHHE TMoJied W u3BjedeHHe mnojield. CIBUTOBOE YCTPOMCTBO
BBITIOJIHSIET OMNepanuu ¢ OAHUM O4-OUTHBIM, OJHUM WU JBYMsI 32-OUTHBIM, JIBYMS WIU
4eThIpbMs 16-OUTHBIMHM, a TaK)Xe C YETHIPhbMS WM BOCEMbIO 8-OMTHBIMH OTEPaHAAMH C
¢bukcupoBaHHON TOUKOH. Onepanuu CIBUTOBOTO YCTPOIMCTBA BKIIIOYAIOT B CEOs:
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— CJIBUTY U UUKJIMYECKUE CIBUTHU BIIEBO U BIIPABO;

— OIepanuy MaHUIYJISIUU ¢ OUTaMU, BKJIIOYasi YCTAaHOBKY, OUHCTKY, EPEKIIIOUCHUE U
IIPOBEPKY;

— Omnepanuy MaHUIMYJISIUA ¢ ONTOBBIMH MOJISIMU, BKJIIOYAsl U3BJICUCHHE, 3AMIOJTHEHUE C
ucrnosnb3oBanueM peructpa BFOTMP (BHyTpeHHEro peructpa CIBUTOBOTO YCTPONCTBA);

— omepanuu ¢ onHoOoutHbiM FIFO s monpnepkkd MOTOKOB OUTOB C MOJSMHU
NIEPEMEHHOM JJINHBL;

— MojjepkKKa omnepaiui npeoOpa3zoBaHus (UKCUPOBAHHON U IUIABAIOLICH TOYKU
(Takux, KaK U3BJICUCHHE MOPSIAKA, ONPEIeTICHUE YHCTa BEAYIINX SAUHUI] U HYJIEH).

7.1.2 IlenounciaenHoe apupmeTuko-ioruieckoe ycrpoiicrso (IALU)

Lenouncnennsie ALU MOryT UCHIOJIHATH CTaHAApTHBIE aBTOHOMHbIE onepanuu ALU ¢
peructpoBbsimMu (aiinamu IALU, oneparuu 3arpy3ku/coXxpaHeHus perucTpOB U MEPEChUIKU 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), uto no3Bosset GopMUpOBAThH
ajZipeca OJIHOBPEMEHHO JIJIs IBYX MapajuieIbHO UCTIOJHIEMBIX TpaH3akuuii mo 128 6ut. Hanuuue
nesounciaeHHbIX ALU no3BoJISIET BBIYUCIUTEIBHBIM ONEPAIUSAM UCTIOJHATHCS ¢ MAKCUMAIIBHOM
3G(HEeKTUBHOCTBIO, TMOCKOJIbKY BBIUMCIUTENBHBIE YCTPOWCTBA MOTYT OBITH  3aHSTHI
UCKITIOUUTENBHO 00paObOTKON JaHHBIX.

Kaxnoe IALU wmMmeer MHOTONMOPTOBBINA 32-CIOBHBIM perucTpoBbi Qaitn. Jlrobas
BeiunciuTenbHas omnepamnuss [ALU wucnonusercs 3a onuH TakT. Ilpu reHepanuu aapecos
uenouncienubie ALU moanepuBaroT npea-Moaudukanuo perucTpoB 6€3 ux 0OHOBJICHUS U
noct-Mmoaudukanuo ¢ obHoBiaeHueMm. KonbieBsie Oydepsl peann3oBaHbl —amnmapaTHO.
Henouncnennsie ALU noaepKuBaroT CIEAYOIIAE TUITBI KOMAH/:

— 00bruHBIC KOMaHABI IALU;

— KOMaHJbl IEPEChUIKU JAHHBIX (U3 PETUCTPa B PETUCTP);

— KOMaHJIbl 3arpy3KH KOHCTAHTHI B PETUCT;

— KOMAaH/Ibl 3arpy3K1/COXpaHeHUs JaHHBIX ¢ MOAU(UKaLIel 3HAYEHUEM PETUCTPA;

— KOMaHJbl 3arpy3KH/COXpaHEHHUS TaHHBIX C MoJAUQUKAIMEH HEMOCPeICTBECHHBIM
3HAUYCHHUEM.

[lpu xocBeHHOW aapecanmmu (KOMaHAbl ¢ MoauduKanmen) 3HAYCHHE OJHOTO W3
PETUCTPOB PErHCTPOBOTO (aiiia MOKET OBITh MOIU(PUIIUPOBAHO 3HAYCHUEM JPYTrOTr0 PErucTpa
(haiina uiaM HeTIOCPEICTBEHHBIM 8- Ui 32-0UTHBIM 3HaUCHUEM, JTN0O0 10 (Tipea-MoauduKarms),
mnbo mocne (mocT-mMomuduKalus) BBITOJHEHUS oOpameHus K mamsaTd. [lpu aapecanmu
KOJbLIEBBIX OydepoB KaxkaoMy wu3 deThlpex mnepBbix peructpoB [ALU moxer ObITh
COITOCTABJICHO 3HAYCHUE JJTMHBI JUTsl BHITIOJIHEHUSI aBTOMATUIECKON apecaliuy 1o €€ MOIYITI0
BHYTpU Takoro Oydepa; rpaHuIaMH KOJIBLEBBIX Oy(hepoB MOTYT CIIyKUTh JTIOOBIEe ajxpeca
namsati. KonbueBbie Oydepsl aenaroT BO3MOXHOH 3((EKTHBHYIO pealn3anuio JTHHAN
3a7Iep)KKH U JPYTUX CTPYKTYp NAHHBIX, HCIIOJIB3YeMbIX OOBIYHO B HU(POBBIX (GHIBTPAX U
npeobpazoBanusax Oypre. [lepexom aapecHOro ykaszaremns yepes3 IpaHHIly KoJbleBoro Oydepa
00pabaThIBaeTCsl MPOIIECCOPOM ABTOMATHYECKH, YTO TO3BOJISIET YHIPOCTHTH MPOTPAMMHYIO
pean3annio alropuTMOB.
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[enouncnennosie ALU mnoanepxXuBarOT Takke OUT-PEBEPCUBHYIO aJipecalluio,
OpHEeHTHpPOBaHHYI0 Ha anroput™M bIID. bur-peBepcuBHas aapecanus peaau3yeTcs C
UCIIOJIb30BAHUEM CIJIOKEHHSI ¢ OOpaTHBIM MEPEHOCOM, MOJA0OHOTO0 OOBIYHOMY CIIOXKEHHUIO, HO
OUT mepeHoca, KOTOporo Oepercs U3 CTapiiux OUTOB U HANIPABJISETCA B MIIA/IIIIKE.

IALU oGecnieunBatoT THOKOCTh B MEPECHUIKAX JTAHHBIX OOBIYHBIMHU, JBOWHBIMHU WU
kBaapocioBamu. Kaxnas KomaHaa MOXKET UCIIOIHATHCA C TPOU3BOAUTEIBLHOCTHIO OJIHA HA TAKT.
OOBIYHO 3a7epKKH, 0O0YCIIOBIEHHBIE 3aBUCUMOCTBIO Mex 1y kKoManaamu IALU, oTcyTcTByIOT,
HO €CJIM TaKOBBIE UMEIOTCS, TO UX JJIUTEIBHOCTh MOXKET JOCTUTaTh TPEX TAKTOB. 3aJIEPKKU
MOTYT MOSABJISITHCS, €CJIA TEKYIasi KoOMaHAa MPOU3BOJIUT 3arpy3Ky JaHHBIX U3 IAMATH B PETUCTP
[IALU, nu6o nepecwuiky peructpa B peructp IALU, a cineayromas KoMaHJa HCHOJb3YET
3arpyKaeMblil pErUCTp B KaUYE€CTBE ONEpaHAa-UCTOUYHUKA. B Takom ciiyyae BO3HUKAET TPU TaKTa
3aJIEp’KKH 0 TOTOBHOCTH onepanaa. Heooxoaumo otmetuts, uto IALU oOnagaeT npakTHUYeCKH
TAKUMHU K€ BBIYUCIMTEbHBIMU BO3MOXHOCTSAMH 1O 00paOOTKe JaHHBIX Tuma Integer, kak u
BBIYMCIUTENBbHBIN MOIyNnb. Hanbonee mpoOiIeMHBIM MECTOM SIBISIETCS TOJIBKO OTCYTCTBHE B
[IALU onepanyu yMHOXKEHHS.

7.1.3 ¥YcrpoiicTBo ynpaBJjieHUs] IOTOKOM KOMAaH/

YcrpoiicTBo ynpasienus (ganee YY) mpeaocTaBisieT aapeca A BBIOOPKU KOMaH]I U3
namsaTi. YY coBmectHO ¢ IALU 1no3BossieT BBIYMCIUTENBHBIM ONEPALUsAM BBIMOIHATHCS C
MakcUMalibHOHN 3 (PeKTUBHOCTHIO. DP(HEKTUBHOCTh BETBICHHUS 00E€CIIEUNBAETCS YCTPOUCTBOM
yOpaBJeHUs 3a CUeT WCIoJb30BaHus Oydepa 1eneBeix anapecoB mnepexoma (BTB),
MO3BOJISIOLIET0 COKPATHTh 3aJIeP>KKU Ha UCIOJHEHHE YCIOBHBIX M 0€3YCIIOBHBIX MEPEXOI0B.
V'V BBINIONHSAET ABE 3a/1a4u:

— JIEKOJMPOBAHME U3BJICYCHHBIX U3 MaMsATH KOMaH/, T €. BEICTICHHE KOMaH I U3 TOJIeH
KOMaH/HOM CTPOKM M OTCBUJIKA WX Ha COOTBETCTBYIOIIME HCIOJHUTENIbHBIE YCTPOMCTBA
(BpruucuTENBHBIE 010KH, Leaounciaenusie ALU wn VVY);

— YHIpaBJICHHUC XOA0OM HCIIOJIHCHHUA IIPOT'PaMMEI.

Komanne! VYV nonpasnendrorcs Ha JBa TUIA:

— KOMaH/Ibl YIIPABJICHUS XOJIOM HUCIIOJIHEHUS MPOTrPaMMBbl, UCIIOJIb3YEMBIE 1JIsI CMEHBI
TEKYIIEro aapeca UCTOJHEHUsI (Mepexoia) U JjIsl YCIOBHOTO MCIOJHEHHUS WHIAWUBUIYTbHBIX
KOMaH[I;

— KOMaHJbl HENOCPEICTBEHHOI'O pACIIMPEHUs, WCIOJIb3YEMBIE IS pPaCLIUPEHUS
YUCIOBBIX TOJIEH, YKAa3bIBAEMbIX B HEMIOCPECTBEHHBIX onepanaax s YY u [ALU.

Komannpl ympaBieHUs XOJAOM HCIOJHEHHS MPOTPAMMBbl TMOAPA3ICISIIOTCS, B CBOIO
ouepelib, Ha JIBE KaTErOpHHU:

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

— KocBenHble nepexonpl, 0azupyrommecs Ha aapece, MpeoCTaBIsIeMOM PETHCTPOM.
Komannpl, ucnonbzyemble Uisl yKa3aHUsi Ha YCJIOBHOE MCIOJHEHHE KOMAHIHON CTPOKH,
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MPEICTaBISAIOT COOOM TIOJIKATEroOpui0 KOCBEHHBIX IepexoaoB. Hampumep, mnepexom 1o
komanjie 'if <cond> cjmp;' siBJIsIETCS MIEPEX0JIOM T10 aJipecy, coaepxamiemycs B peructpe CIMP.

HpI/IMeanI/Ie - KOMaHI[BI YIpaBJICHUA XOAOM MCIIOJTHCHUA OOJIKHBI pacliojiaratbCsa B
NEPBOM TOJIE KOMAaHJIHOW CTpOKM. HemocpencTBEHHBIMH —pACIIUPEHUSIMH  MOTYT  00laJ1aTh
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, UCIOJIb30BAHHBIX B KOMAH/aX, JOCTaTOYHO
BelMK. [IporpaMMUCT MOJDKEH MOMECTUTh KOMaHAY, KOTOpas TpeOyeT HEMOCpeICTBEHHOIO
pacimMpeHusi, B epBoe Mojie KOMaHIHON CTPOKM M OCTaBUTh CBOOOJHOE TMOJIe B ATOU CTPOKE
(3a7eiicTBOBAaB TOJBKO TPH MOJIS) C TEM, UTOOBI acceMOJiep MOT TIOMECTUTh HEMOCPEACTBEHHOE
pacuIMupeHrue BO BTOpPOE IOJIE KOMAaHAHOW CTpOKA. B OqHON KOMaHIHON CTPOKE MOXKET
MPUCYTCTBOBATH TOJIBKO OJTHO HETIOCPEACTBEHHOE PACIIUPEHHE.

[Ipoueccop nOCTUraeT CBOE BHICOKON CKOPOCTH MCIOJHEHUS 32 CUET UCIOJIb30BaHUS
NEBATH CTaAuil KoHBelepa. Kaxkas ctagus COOTBETCTBYET OJJHOMY TaKTy YaCTOTHI ITpoLieccopa.
YnporeHHas CTpyKTypa KOHBeliepa nprBeIeHa Ha pUCyHKe 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 [JIi XpaHCHHUS
nHpopMauu MEXIy CTaAUsIMU KOHBEHEpa, a BEpTUKAIbHBIC IMHUM COOTBETCTBYIOT 3aCPIKKE
oOpabareiBatomeit moruku. CaMasi BEpXHsISI TOPHU3OHTAIIbHAS JIMHUS COOTBETCTBYET peructpy [P
— YKa3aTeyiro Ha TEKyUIy0 KOMaHAy YCTPOWCTBA yIpasieHus. [P comaepxkut agpec, KOTOPbIM
OTIIPABJISETCS B TIOJICUCTEMY MAMSITH ISl BBIOOPKH KOMAH/IbI.

Cranusa agpeca (ctagus A) COOTBETCTBYET JIOTMKE JEKOJMPOBAHUS ajpeca, a Takke
JIOTUKE apOuTpaxka 10CTyIa K NaMsTH.

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

Ha cragum W mnpoucxoaut mepenada kKomaHisl u3 Oydepa mamsatu B Oydep
BbIpaBHMBaHus koMaHa [AB. Illuna komana mmeer mupuny 128 OHUT, YTO COOTBETCTBYET
BBIOOPKE YEThIpEeX KOMaH/ 3a TaKT.
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Ha craguu P onHa nmrHUSA KOHBENEpa YTEHUSI KOMaH]I pa3BETBISECTCS HA AEBITH JTUHHUMN
(BeTBeil) KOHBEMEpa UCTIOTHEHUSI KOMAHI.

Moaymu J u K uMeroT o ogHOM JIMHUM KOHBeWepa, Moayiu X U Y 1O JBE JIMHUU
KOHBelepa KaK/Iplil, a MOAYJIb YIpPaBJIEHUs BKItOYaeT Tpu BeTBH S, M, L. BeTBb L kopoTkas,
T.K. OHa 00pabaThIBaeT KOMaH/IbI-PACIIMPUTENIM KOHCTAHTHOIO TOJIs, U BCsA 00paboTKa 3TOMU
KOMaH/bl CBOJUTCS K OINpPEICICHHUIO, KaKOW JIMHUU KOHBEWEpa COOTBETCTBYET pACIIMPEHUE U
nepefavyd JaHHBIX Ha 3Ty JnuHu. [Jns moxynei ob6padotku J, K, X, VYV mnocnennss
TOpU30HTAJIbHAS JIMHUA KOHBeWepa cooTBeTcTBYeT POH, B KOTOpBIN 3alMCHIBACTCS PE3YIbTAT
onepanuu. Ha3Banue ctaanii koHBeiiepa o6padoTku manasix D, X, A, M, W BeiOpaHo ucxoas
W3 JIOTUKY BBITIOJHEHUSI KOMAH/IbI 3arpy3Ku U3 naMmsata moaynen J u K:

D — nexogupoBaHue KOMaH/IbI;

X — UCTIOJIHEHHE KOMaH/IbI (BBIUMCICHUE apeca J0CTyIa);

A —nepenada ajpeca B MOJCUCTEMY NAMSITH;

M — dTeHHe TaHHBIX U3 HAKOTUTENS B Oydep;

W — nepenaya nanHbIx U3 Oydepa naMaTu B perucTp sapa.

B 3aBucuMocTH OT THMIA KOMaHIbl OIEpall{, BBINOJIHSIEMbIE HAa JAaHHBIX CTAAMSIX
KOHBeiepa, OynyT pasnuunbl. Tak nms moxayiedr X u Y Haubolee BaXHBIMHU SIBISIOTCS
craguu A, M, W:

— Ha CTaauu A NPOUCXOJUT AEKOAUPOBAHUE KOMAH/IbI;

— Ha ctaguu M — niepBbIN TaKT UCIIOJHECHUS;

— Ha ctagud W — BTOpOH (3aKJIFOUUTENbHBIM TAKT UCIIOJIHEHUS).

OnHoit u3 3ana4 YV SBIETCS OTCIECKUBAHUE 3aBUCHMOCTEN IO ONEpaHIaM BO BCEX
JIMHUSX KOHBENEpa M NMPUOCTAHOBKA KOHBEMEpa B Clly4yae, €Cld OlepaH/bl He TOTOBbI. Bce
JIMHUW KOHBENEepa MPOJBUTAIOTCS CUHXPOHHO. [Ipn 3TOM MakcumMyMm 1I€CTh JTMHUW W3 IEBATU
MOT'YT OJHOBPEMEHHO UCIIOJIHATH KOMaH/bI.

Jns YV ocHOBHOM JMHUEN KOHBeWepa SIBISAETCS JUHUS S, HA KOTOPOW MPOUCXOAUT
oOpaboTka KoMaHj mnepexoaoB. [[ns Takoro riayOOKO KOHBEHEPHU3MPOBAHHOTO Mpolieccopa
CKOpPOCTb BBITIOJIHEHUS TIEPEXO/I0B SIBISETCA OJHUM U3 KIIOYEBBIX (PAKTOPOB 3(PPEeKTUBHOCTH
UCIOJIHEHUsT TiporpaMMebl. [lepexoabl MOryT ObITh 0€3yCIOBHBIMU U YCIOBHBIMHU. YCJIOBHbBIE
Mepexo/bl MOTYT ObITh IBYX THUIIOB: IEPEXO/Ibl, aHATM3UPYEMbIE HA CTaUU X KOHBelepa 1 Ha
craguu W. Ilocnennue (Ha craguu W) COOTBETCTBYIOT aHAIM3Y (PJIaroB ornepanuii B MOIYIsIX X
n Y. B ciydae BBINOJIHEHHUS EPEX0a Ha CTaAUMN X MPOLECCOP NOTEPSIET MATh TAKTOB, MPEKIE
YeM ClIeyrolas KOMaHa JOCTUTHET ctaauu X. [l BeTBiIeHUM Ha ctaauud W TakuX TaKTOB
Oyzet yxe BoceMb. JlJi1 yMEHBIIICHUS IOTEPb, CBI3aHHBIX C TiepexoaamMu, Y'Y coaepxkut 0ydep
ueneBblx anpecoB mnepexoga (BTB) m umeer MexaHW3M CTaTMUECKOrO MPOTHO3HPOBAHUS
NIEpPEX0/10B (BBINOJHAETCA MMONIb30BaTeeM). Eciy nepexo; moMeUeH Kak MPOrHO3UPYEMBIH, TO
OH BBINOJHSETCS Ha cTaauu D nauHuM S xoHBelepa. MHpopManus o mepexojie 3aHOCUTCS B
ctpoky BTB. IIpu nepBoM BBIOJHEHUH JaHHOIO MEPEX0/ia TEPSAIOTCS YEThIPE TaKTa, OJHAKO
IIPU MOCJEAYIOUIUX €r0 BBIITOJHEHUAX OTEPH OYAYT PaBHBI HYIIIO.

Taxoxe ogHOM 13 3ama4d YV sBiIseTcss 00paboTKa 3apoCcCOB MPEphIBaHUM.

AO «IIKK Munanopy TCKA.431281.016CI1 56



Cneyugukayua K1967BH02BG

[Ipomieccop wMeeT 4YeTblpe BHEMIHWX JUHUHM 3ampoca TNpepbIBaHUN  00IIero
HasHaueHus (NIRQ3-0), MoxxeT reHepupOBaThH MPEPBIBAHUS OT IBYX TalkMepoB, kaHaioB DMA,
JUHK-TIOPTOB, MO apU(PMETUYECKHMM MCKIIOUEHUSIM, a TaKKe T'€HepUpOBaTh BEKTOPHBIE
MIPEPBIBAHUSL MEKIIPOLIECCOPHOIO B3aUMOJICHCTBUSA U IPOTrpaMMHBIE I0JIb30BATEILCKUE
npepbiBaHus. ECTh BO3MOXKHOCTH NPOrpaMMHO 00€cleuuTh OO0pabOTKYy BJIOKEHHBIX
npepbiBaHuil. [IpepbIBaHNs UMEIOT HU3KYIO JIATEHTHOCTh M HE MOT'YT COpOCHUTBH C KOHBeiepa
TEeKyIIMe KOMaHJIbl YK€ HauaBlIMe CBO€ wucHoigHeHue. [IpepblBaHMEe BEKTOPHU3YETCS
HEMOCPEICTBEHHO IO 3aJaHHOMY I0JIb30BaTElIEM aJpecy B PErMCcTpoBOM (ailie TaOmauIibI
(BEKTOpOB) MpEPHIBAHMIA.

3anpoc npepbIBaHMs NOCTyNnaeT B YY U €ciu NpephIBaHUs pa3pelieHbl, To cTaaus P
KOHBeilepa ImpeKpaliaeT MocTaBisTh KOMaH /bl Ha JIMHUU 00pabOTKH KOMaH[, a Y'Y nomMeniaer
B peructp [P agpec BekTopa npepsiBanus (cOpacbiBas COACPKUMOE KOHBEMepa YTCHUSI KOMaH/)
Y 3aIlyCKaeT YT€HHWE HOBOT'O MOTOKA.

7.1.4 VYnpasjeHue siIpoM Npoueccopa

Cy1ecTByeT HECKOJIBKO PEeKUMOB pabOTHI MIPOLIECCOpa, a TAKXKE CPEICTB YIPABICHHUS
ero pabotoil. B taHHOM mosipa3zesne onuchbIBalOTCS PEKUMBI paOOThI, KOTOPBIE HE YIIPABISAIOTCS
MIOCPEJCTBOM BBITIOJIHEHHSI KOMAH]I. DTU CPEJICTBA YIPABIEHUS BKIIOYAIOT YIIPABICHHE:

— JIOMEHaMM CUHXPOHHU3AILNY;

— PEXKHUMOM padOTHI;

— PEXHUMOM 3arpy3KHu.

7141  Jlomenwvl cunxponuzayuu

[Ipouieccop nmeeT BHeMHMI Bxoa TakToBOM dacToThl SCLK, KoTOpas ucmnoiab3yercs
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
Pucynok 10 — McTOYHUKY TaKTOBON 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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JIOTIOMTHUTENFHBIME  TOMEHAMH CHHXPOHU3AIUHN SIBJSIIOTCS. YETHIPE 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 (Tabnuua 4). 3nadenus ko3 GUIHEHTOB NOA0MPAIOTCS TAKUM 00pa3oM, YTOOBI
yacrota fvco Haxomumacek B auamnazone 1200 — 2400 MI'w, a wacrora fiN Oblia paBHa 4acToTe
frB m Haxommmack B Auamasone, ompexeiasemoMm 3HadeHneM RANGE. TakrtoBas uwactora
nepenarauka LVDS mopra remepupyercs u3z CCLK depe3 mporpamMMupyemsblii AeTUTENb
(6utst SPD peructpa LTCTL). Berpoennas SOC-muna padotaet npu SOCCLK =2 CCLK.

Pa6oTaet ¢

TaKToBOMN

Mpy ApOMYCKHOVA Pa6otaer ¢ Paboraet c uacToToit SOCCLK
cnocobHocTn 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 NPOMYyCKHOM
¢ T cnocobHocTn 128
WwuHaltvna | < > 6ut pabotaet ¢
A A TaKTOBOW 4acToTon PaclumpeHHoe agpo
SOCCLK P o
aboTaeT ¢ TaKToBOW
LnHa|tuna S yactoToi CCLK
Yy v v A 4 A 4 Y
MNamsiTe Anpo npoueccopa

Pucynok 11 — JlomeHBbI TAKTOBOM 4aCTOTHI

7.1.42  Pexcumot pabomot

Bo3MOXHBI TpH pekrMa paboThI MPOIECCopa’
— TI0JIb30BaTEIIbCKUIA;

— CYIIEpBHU30pD;

— BMYJITOP.

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 OTPAaHUYEHHM JOCTYNA K OTIEJIbHBIM 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 m01b30BaTEIBCKOM PEXUME UCTIOIB3YETCS JUISl AITOPUTMOB U YIIPABIISIFOIIETO
KOJla, KOTOPbI He TpeOyeT MaHMIYJSLUI C CUCTEMHBIMU pecypcaMu. MHOrue CUCTEMHbIE
pecypchl HEOCTYIIHBI B IIOJB30BAaTEIbCKOM peknMe. Ecin mporeccop MbITaeTcsl MOJYyYHUTh
JOCTYIIBI K TaKUM pecypcaMm, BO3HUKaeT uckiodeHue. Snpo OC pabortaer B pexume
CyIepBU30pa, HO MOJIb30BATEIBCKUNA KOJI OTPAHUYEH MOJIb30BATEIBCKUM PEKHUMOM.

Crnenyrolue perucTpsl JOCTYIHBI SAPY NPOTPaMMBI B I10JIb30BATENBCKOM PEXUME:

— I'pymmst peructpoB ot 0X00 1o 0x09 — perucTpsl BEIYUCIUTEIHHBIX MOIYIICH;

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

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

Bce npyrue peructpel He MOTyT OBITh 3alMCaHbl SIAPOM TPOTPAMMBI B
MOJIb30BaTENbCKOM pekuMe. [onbITKa 3anmucH B 3alUIIICHHBIN PETUCTP BBI30BET UCKITIOYCHUE.

Pestcum cynepeusopa
Pexxum cyrnepBu3opa MO3BOJISIET MPOrpaMMe MOJYYHTh JOCTYI KO BCEM pecypcam
npoueccopa. g paboTel mpolieccopa B peKUME CyNepBHU30pa HEOOXOJUMO BBIIIOJIHEHUE
OJIHOTO U3 yCIIOBUIL:
— 6utr NMOD B SQCTL ycranoBneH;

— Ipoleaypa IpephiBaHUs 3aIlyIlIeHa.

[lpu anmmapaTHOM WM NPOTPAaMMHOM cOpOcCe MPOILECCOp MEPEXOJUT B COCTOSHUE
OKUIaHUs pepbIBaHus. [1py momy4eHnn npephIBaHus OH IEPEXOANUT B COCTOSHHIE UCTIOTHCHUS
IPOrpaMMBbl B peKUME CyIepBU30PA.

Ecnu 6ut NMOD B SQCTL cOporien, npoieccop BXOAUT B OJIb30BATEIbCKUM PEXUM
MOCTIe BBIXOA U3 MPEPHIBAHUS, €CIIH TOIBKO MPEPHIBAHNE HE SBIISCTCS BIOKCHHBIM.

Pestcum amynamopa
Pexum smynsTopa HMCHOIB3YyeTCSl TMPU  YINPaBICHUM MPOLIECCOPOM OTIAJOYHBIM
uHctpyMeHToM depe3 nopT JTAG. Ilpoueccop BXOOUT B peKUM 3MYJSTOpa MPHU T'eHEpaluu
CHENMAIbHOTO UCKIIOUeHus. McKiTtoueHne sMynsiTopa reHepupyeTcs MpU OJHOM U3 COOBITHI:
— EMUTRAP xomanna;
— cpabarbIBaHHE TOUKH HAOIIOACHHS ISl BXOJIa B OMYJIATOD;
— ¢pout TMS npu ycranoinennom oure TEME B EMUCTL.

HcximrodeHuss SMyJsiTOpa MMEIOT BBICOYAWIIMKM NPUOPUTET CPEAM WCKIIOYEHUH H
IIpepbIBaHUMN.

[loka mpouneccop HaXOOUTCA B PEKHUME IMYJATOPA, €AMHCTBEHHBIM HCTOYHUKOM
komana 1 Hero sBisercs peructp EMUIR. Peructp EMUIR 3arpyxkaercst yepe3 mopr
tectoBoro goctyna JTAG. IIpu BXOXKIEHUM B PEKUM dMYJISITOpa, BHEIIHUN KOoHTposuiep JTAG
JOJKEeH OBbITh BKJIIOYEH.

[Tocnie paboOThl B peKUME 3MYISATOPA, €ANHCTBEHHBIM CIIOCOOOM BBIXOJAa U3 JaHHOIO
pexXHMa SIBIISIETCS BHITTOJIHEHHE KOMaH bl BO3Bparta u3 npepbiBanus (RTI).
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B pexume smynaTopa, JoCcTyl K peructpaM otiaaaku (rpymma peructpos 0x1B) moxer
OBITh NOJIyYEH ITyTEM BBIIOJHEHUS KOMaHJ NEPECBUIKU «PETHUCTP-PETHCTP» WU KOMaHJIOU
HETOCPECTBEHHOH 3arpy3KHu JaHHBIX. DTU PETUCTPBI HE MOT'YT OBbITh 3arpy’KeHbI U3 MMaMSATH.

BTB, cueryuk HMKIOB, MOHUTOPHI NPOU3BOJUTEIBHOCTH M Oydep TpacCHpOBKH
HEaKTHUBHBI B pexuM smyinsaropa. Kpome komanael RTI (np), Bce ympaBistoniyge KOMaHIbI
(mepexon, BbI30B, RDS, ycioBHbIe 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 cOpoca mporieccop BO3MOKHBI YETHIPE OIIUHU 3arPy3KH KOJia MPOrpaMMBbl IS
Hayasia paboThl:

— 3arpy3ka u3 EPROM;

3arpy3ka XOoCT-TPOIIECCOPOM;

3arpy3Ka yepe3 MOpThI CBS3H;

OTCYTCTBUE 3arpy3KH.

Jns BoiOopa 3arpy3ku n3 EPROM wuinm ee OTCYTCTBHSI CHCTEMOM MCIOIB3YETCS
BbIBo nBMS. Tlocie Toro, kak pexum 3arpy3Ku BbIOpaH, IpoIeccop 3arpykaeT (B BeaylleM
PEXHUME) UK 3arpyKaeTcs (B MOJAUYNHEHHOM PEXKHUME) JTaHHBIMU 3arpy3Ku 00beMoM 256 cIioB.
OObIYHO JaHHBIE 3arpy3KH COJEpKaT SApO 3arpy3ku Juisi BelOpaHHOro pexuma. Ilocne
3aBEpIICHUS] TEPBOHAYAIBLHONW 3arpy3K, SApO 3arpy3kd HauMHaeT padoTy, 3arpysas
porpaMMmy pa3paboTuuKa B MPOLECCOP U HAUWHAs BBIIIOJHEHUE 3TON IPOrPaMMBI.

[lepeyenp BHEIIHUX BBIBOJOB IMpOIlEcCOpa, 3HAUEHHE KOTOPBIX BO BpeMs cOpoca
UCIIOJIb3YyeTCs U1l KOHPUTYpUPOBAHUS TIPOIIeccopa, IpUBeieH B Tadnuie 16.

Tab6numa 16 — Buemnne KoHPUTypallMOHHBIE BHIBOIBI

3Ha4yeHue BO
BriBOI Boinonusiemast pyHkus
Bpems cOpoca

O(HU3KHIA) BriOupaer pexxum 3arpysku u3 BHemrHero EPROM
nBMS . OTKII04aeT BO3MOXKHOCTEL MCITOJIb30BaHUs BHemiHero EPROM
1(BbICOKMIA) .
JUISL CTapTOBOM 3arpy3KHu.
O(HM3KHI) 3ampeniaet npueM npepeiBannii mo Bxoaam nIRQ3-0
nBM 1 (BE1COKHIH) Paspemaer npuem 3anpocos HPepBIBanI/Iﬁ no Bxoxam nIRQ3-0
10 YPOBHIO CUTHAaJIA (AKTUBHBIA HU3KHI).
TMROE O(HU3KHIA) Br100p mMpHUHBI IIMHBI KAHAJIOB TOPTOB CBsI3U 1 OUT
1(BbICOKMIA) Br160p mMpHHbI ITMHBI KAHAJIOB OPTOB CBsI3U 4 OUTa
NBUSLOCK O(HM3KMI) Onuokpartnas 3anuchk B peructpbl SYSCON,SDRCON

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

[Ipu HOpManmbHOM (PYHKIMOHMPOBAHWU BBIBOJBI, TNpPHUBEACHHbIE B Tabmune 16,
ABJIIIOTCS BhIXOJaMH. Bo Bpemsi cOpoca BBIXOJ| OTKIIIOYEH, U BBIBOJ paboTaeT Kak BXOJ,
TIO3BOJISIS 3aMTUCAaTh KOH(UTYPALMOHHYIO HH(POPMAIIHIO.
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Buvinonnenue onepayuu 3azpysxu npoyeccopa

[Tocne cOpoca sapo mporeccopa HaXOIUTCs B COCTOSTHUM OXKU1aHus rpepbiBanus. Eciu
IIOCTYIMT 3aIIPOC MIPEPBIBAHUSA, IIPOLECCOP HAYHET UCIIOITHEHNE IPOTPAMMBI COIVIACHO BEKTOPY
IIpepbIBaHMs.

B cnygae 3arpy3ku u3 EPROM (BeiBog nBMS paBen Hymro Bo BpeMst copoca), kanai 0
DMA BsinonssieT 3arpy3ky koaa u3 BHemHero EPROM Bo BHYTpEeHHIOIO aMsTh U OCHUIAET
3aMpoc NpEPBIBAHUS € apec-BEKTOPOM paBHbIM 0.

XOCT-IIPOLIECCOP MOKET 3arpy3uTh NPOrpamMMy BO BHYTPEHHIOIO ITaMsATh MPOLECCOpa,
a 3aTeM, UCII0JIb3Yysl BEKTOPHOE NPEPBIBAHUE, 3aIlyCTUTh MPOLECCOP HAa UCIIOJHEHHUE KOAA.

BHemHee ycTpoilcTBO MOXKET 3arpy3uTh 256 CIIOB KOJja 4epe3 MOPT CBA3H, MOCIE YEro
COOTBETCTBYIOLINI MPUEMHHUKY MOpTa cBA3M KaHal DMA chopmupyeT 3anpoc npepbiBaHus K
npoueccopy ¢ axpec-ekropom 0.

Ecnu coObITHs, OnMcaHHBIE BBIIIE, HE MPOUCXOAT, TO MOKET BO3HUKHYTH BHEIIHEE
npepsiBanue 1o oxHoMmy u3 BxonoB nlRQ3-0. Kaxgomy Bxomy 3ampoca mpepbIBaHUS
COOTBETCTBYET BEKTOp BO BHEIIHEH WIM BHYTpeHHeW mamsTtu. [Ipomeccop MoxeT Hadarthb
WCIIOJTHEHUE KOJIa U3 BHEITHEN aMATH.

3azpyska EPROM

3arpy3ka mnponeccopa u3 EPROM sBnsieTcss 3arpy304HbIM pPEKHMOM, B KOTOPOM
IIPOLIECCOP HAYMHAET U KOHTPOJIIMPYET IMPOLECC MEPECHIIKA JaHHBIX.

Jnst toro 4roObl CKOHGUIYpUpOBaTh Impoueccop st 3arpy3ku u3 EPROM
He00X0IMMO, YTOOBI BO BpeMs cOpoca Ha BHEIIHEM BbiBojie nBMS Ob11 HU3KuUi ypoBeHsb. [1o
OKOHYAHMHU cOpoca TMpoIeccop 3alleIKUBaeT COCTOSHME BHENIHEro BbIBoga nBMS Bo
BHyTpeHHeM (nare. OT1o 3HaueHue pgoctynHo B peructpe SYSTAT. Ecnu mnpoueccop
ckoHburypupoBan mnon 3arpy3ky u3 EPROM, nBMS sBnsercs akTUBHBIM BO BpeMms
MOCJIEIOBATENIbHOCTH 3arpy3KM M JOJDKEH MOJKIIIOYaThCsS K CUTHAIY BbIOOpa KpucTasuia
EPROM.

[Tpu BBIOOpe pekuma 3arpy3ku EPROM mpormeccop ununumanusupyer kanai O
BHemHero nopra DMA mns nmepenaun 256-tu 32-pa3psiaHbIX CJIOB KOJa M3 3arpy304HOIO
EPROM B sueiiku 0x00-0xFF 6moka BHyTpenneit mamsatu 0 npoueccopa. COOTBETCTBYIOIIMIA
BekTop npepbiBanus (st DMA kanana 0) nnunuanusupyercs mo ajapecy 0x00 Bo BHyTpeHHeH
namstu. [Tocne 3aBepuienust pabotel DMA, npoiieccop HauMHAET BBIIIOJIHEHUE TPOTPAMMBI U3
anpeca siueiiku 0x00.

Ot1n 256 c10B KOJ1a ACMCTBYIOT B KAUYECTBE 3arpy34yuKa JUisi THUIIMAIN3alUHA OCTAIIbHOU
MaMsITH IpoLeccopa.

3acpy3ka xocma

3arpy3ka mporeccopa XOCT-IIPOLIECCOPOM SIBIIAETCS PEKUMOM, B KOTOPOM IIPOLIECCOP
0KMJIA€T, IOKa BHEIIIHEE YCTPONCTBO HAUHET 3arpy3Ky KOJIa B €0 BHYTPEHHIOIO aMsATh. JIro6oe
BEAYIIEE YCTPOMCTBO HA KIIACTEPHOM LIMHE MOXKET 3arpykaTh IPOLECCOP YEpe3 3alKCh B €r0
BHYTPEHHIOIO TaMATh WK nocpeacTBoM AutoDMA.

Jnst Toro, 4ToOBI MEpPEBECTH MPOLECCOP B PEXHUM 3arpy3Kd XOCTa, HEOOXOIUMO
MIOMECTUTh Harpy304HbIN MOBBIIAOMKKN pe3uctop Mexay nBMS u VDD 10. Toraa Bo Bpems
cOpoca 3Hauenre nBMS Oyzet paBHO 1, 4TO yKakeT Ha OTCyTCcTBHUE 3arpy3ku n3 EPROM.
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Korga BeIOpaH pexuM 3arpy3Kd XOCTa WJIM TOPTa CBSI3M, MPOLECCOpP MEPEXOIUT B
HepaOodee COCTOSIHME Iocie cOpoca, OXUAas IOKa XOCT-IPOLECCOpP WM TMOPT CBA3H
OCYIIIECTBUT 3arpy3Ky. 3arpy3ka XocTa MOXKeET UCII0JIb30BaTh perucTpsl AutoDMA nponeccopa
(o0a kaHama), U3 KOTOPBIX 00a MHUIMAIM3UPOBAHBI IS mepenadn 256 cioB koaa B Oyok 0
aueiiku 0x00-0xFF BHyTpenHel mamstu nporeccopa. COOTBETCTBYIOIIMI BEKTOP MPEPhIBAHUS
uHunManusupyerca no aapecy 0x00 Bo BHyTpeHHedl mamsatu. Takum oOpasom, mocie
3aBepiieHuss DMA, nporieccop HauHET BBIIIOJIHEHHE porpaMMel ¢ aapeca 0. Otu 256 cioB koaa
JEHCTBYIOT B KQUECTBE 3arpy34yuKa Uil HHALHAAIU3ALUKA OCTAIBHOM IaMATH MPOLECCOpa.

3azpyska nopma ceazu

3arpy3ka Iporeccopa U3 IopTa CBSI3U SIBISETCA 3arpy30YHBIM PEXHUMOM, B KOTOPOM
MPOLIECCOpP OKUIAET BHEIIHEE YCTPOUCTBO, MOAKIIOYECHHOE K TIOPTY CBSA3U, YTOOBI MPUHSITH U
MIOMECTUTH BO BHYTPEHHIOIO MaMsTh 3arPy30UHYIO 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 mociie npuema Onoka (aHanormuyHo kaHany 0 DMA). CootBercTByromue
MpephIBaHMs 3TUX KaHAIOB DMA ycTaHaBIMBArOTCS MO HYJIEBOMY ajapecy. ITu 256 cioB koaa
JNEHCTBYIOT B KAUECTBE 3arpy3urKa JJi1 MHUIMAIN3alui OCTaJIbHON aMATH MPOLECCopa.

[Tpu BBIOOpE 3arpy3Ku NOCPEACTBOM MOPTA CBSA3H UMEET 3HAUEHHE COCTOSHUS BBIBOJA
TMROE Bo Bpemsi cOpoca. DTOT BBIBOJ] TIO3BOJISIET BHIOPATH MIMPUHY IIWHBI IOPTA CBSI3U: OJIUH
WJIM YeThIpe Oura.

Omcymcmeue 3azpy3xu

3anmyck mporeccopa B pexume «be3 3arpy3ku» SBISETCS PEKHUMOM, B KOTOPOM
MPOIIECCOP HAUMHAET MCIOJHEHUE MPOrpaMMbl ¢ (PUKCUPOBAHHOTO aJipeca BO BHEIIHEH Win
BHYTpEeHHEW mnamsTh. BpiOop crapToBOro aapeca OCYHIECTBISIETCS MOCPEACTBOM IMOJA4M
3arpoca npepuiBanus 1o oaHou u3 muauid nIRQ3-0.

Jlnst koHurypanuu nporeccopa B pexume 6e3 3arpy3kd HeoOX0IUMO MOAKITIOYCHHE
BbIBOJIa NBMS K BBICOKOMY YpPOBHIO TIOCPEICTBOM pe3ucTtopa. Takxke HE0OX0AMMO
MOAKIIOYNTS BeIBOI NBM k BeicOkOMY ypoBHI0. IMeHHO 3HaueHue 1 Ha Bxoae nBM Bo Bpems
cOpoca U paszpeliaeT aHaiu3 3anpocoB npepbiBanus 1o Bxoaam nIRQ3-0. 3anpoc npepriBanus
OCYIIECTBJISIETCS aKTUBHBIM HU3KUM YPOBHEM CUTHAJIA.

Kaxxnplii BX0oA 3arpoca npepbIBaHUsI UMEET COOTBETCTBYIOLIUI €My BEKTOP. 3HaUEHUZ
BEKTOPOB TMpephIBaHus NMpuBeacHSs B Tabmuie 17. Kak BUIHO M3 TaOIHUIbI, MPOIIECCOP MOXKET
BBINIOJIHUTH CTApT C ajipeca BHEIIHEW naMatu 0ankoB namsatd MSO ninu MS1, a Taxxke U3 xoct-
npocTpaHcTBa. Bo3MOKeH Takke cTapT U3 BHYTpeHHEN namstu ¢ aapeca 0.

Tabauma 17 — Bekrops! npepsiBanust nIRQ3—-0 mocne cOpoca

IIpepsiBanue Anpec
nIRQO 0x30000000 (MS0)
nIRQ1 0x38000000 (MS1)
nIRQ2 0x80000000 (nMSH)
nIRQ3 0x00000000 (BHYTpEHHSS TAMSTh)
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HeoOxogmmo otmeTuts, uTo BeIOOp 3arpy3ku u3 EPROM (nBMS pasen 0) He o3nauaer
HEBO3MOXXHOCTh 3arpy3kd IIOCPEICTBOM IOPTOB CBSI3M WJIM XOCTOM, WM T€Hepaluu
npepsiBanus nocpeactBoM nlRQ3-0. 3arpyska uz EPROM He 3amnpemiaer Apyrux JeUCTBUM.
[loaToMy HYXHO OY€Hb BHHMMATEIBHO OTHOCHTBCA K Ipolueaype cOpoca u uzlerarb
HEOJIHO3HAaYHOCTH B BapUaHTaX HayaJlbHOI'O CTAapTa Mpolieccopa.

7.2 KoHTpoJuiep npepbIBaHUi

VY mpoueccopa ecTb 4eThIpe BHEUIHMX NpepbiBaHus oOmero HazHadueHus nlRQ3-0, a
TaKKe BHYTPEHHHE IIpephlBaHMs OT JABYX TaiimMepoB, DMA kaHailoB, INOpPTOB CBS3H,
apu(METUYEeCKUX  HCKIIOYEHHMH, MYJIbTUIIPOLIECCOPHBIX BEKTOPHBIX INpEepbIBaHUNl U
MpPOrpaMMHBIX IpEpbIBaHUM, 3a/laBaeMblX IMoJyib3oBaTeneM. [lpepbiBaHus MOryT OBITh
BiOXeHHbIMU. [Ipu 00paboTke MmpeprIBaHUs BBIMOIHAETCS MEPEXO/1 O BEKTOPY MpPEephIBAHUS,
3Ha4YeHHEe KOTOPOIro XpaHUTCA B TaOJIMIIE BEKTOPOB MIPEPHIBAHU.

[Iponieccop mopaepKuBaeT OOpaOOTKY NPEPHIBAHUM, SBISIIONIUXCS WHIAKATOPAMU
pa3IMYHBIX BHEIIHUX WJIM BHYTPEHHUX coObITHH. IlpepbiBaHus AensaTcs Ha MporpaMMHBIE U
anmnaparHbIe.

Bonbiiasg yacTe 3anpocoB MpepbIBaHUM MpoLieccopa SIBISIETCS CHEUATM3UPOBAHHOM.
YeTplpe BHEIIHUX BXOJa M JIBa PErucTpa MpepbIBaHUM MOJIEPKUBAIOT MPEPhIBaHUs OOIIEro
Ha3HaueHus. Bce Jpyrue HMCTOYHMKM TPEphIBAaHUM  BBI3BIBAIOTCS  COOBITHSIMH — HWIIU
CIIELIMAJIM3UPOBAHHON allapaTHOM YacCThIO.

JIist KaXkJ10To 3a1poca MpepbIBaHus CyIIECTBYET:

— peructp B TabaMIle BEKTOPOB IpepbiBaHul (rpymiibl peructpoB 0x38 u 0x39);

out B peructpe 3amienku npepbianus ILAT;

out B peructpe macku npepoiBanusi IMASK;
— OuT B peructpe npuoputera npepoiBanus PMASK.

Homepa OuTOB B perucTpax 0JIMHAKOBBI U COOTBETCTBYIOT HOMEPY MpephIBaHUS. ITOT
’Ke HOMEp UMEET U PEerucTp BEKTOpa MpephIBaHMs B TAOIUIIE.

[IporpaMMHBIE  NpepbIBaHMS  BBI3BIBAIOTCS — CHELUAIBHBIMU  KOMaHAAMHM WM
OTpe/IeNIEeHHbIMU CUTYalUsIMU, KOTOPbIE BOSHUKAIOT MPH BBHIMOJIHEHUH KOMaH]I.

AnmapaTHble TpEephIBaHUS  BBI3BIBAIOTCA  PA3IMYHBIMUA  COOBITHSIMHM, KOTOpBIE
MIPOUCXOJIAT B NMEepUPEPUMHBIX YCTPOICTBAX, JIMOO BXOJHBIM CUTHAJIOM Ha BBIBOJIAX BHEUTHUX
npepbiBanuii (nIRQ3-0).

[IpepriBanne MoOKeT OBITHh BBI3BAHO aNMapaTHBIMU CJHEIYIOIIMMHU OINMOKaMH B
Ipolreccope:

— ommubka B pabote koHTposiepa DMA;

— Joctyn K kaHany AutoDMA, koria OH BBIKJIFOYEH;

— YTEHHUE MYJIbTUIIPOLECCOPOB COOCTBEHHON 00IaCTH MAMSATH;

— omuOKa rmopTa CBsI3y;

— HIUPOKOBCIIATCIBHOC UYTCHUC U3 BHEIIIHEH ITaMSTH.

[IpepsiBanust MOTYT OBITH YyBCTBUTEIBHBI K (PPOHTY WIIM YPOBHIO CHTHAJIA!
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— UyBcTBHUTENBbHBIE K (POHTY MpEephIBaHUA (PUKCHUPYIOTCS TpPU HX MOSBICHUU
yCTaHOBKOM ompeneneHHoro ¢uara B peructpe ILAT. ®dnaru xpansarcs 10 Tex mop, IoKa He
OynyT oOcimyxeHbl WM cOpolmIeHsl 1Mo komaHzae. Ecim ¢umar He cOpacbiBaeTcsi BO BpeMs
00paboTKH, TO HOBOE COOBITHE HE OOHAPYKUBAETCS U 3aIIPOC UTHOPUPYETCS.

— YyBcTBUTENbHBIE K YPOBHIO NPEpPBIBAHUS JOJKHBI TOJCPKUBATH AKTHUBHBIM
YpOBEHB 3ampoca A0 Hadana o0paOOTKH, B MPOTUBHOM ciydae OHM He BHAHBL Ecim 3ampoc
MPOAOIDKAETCS MOCIe 00pabOTKH, 3TO CUUTACTCS HOBBIM 3aIIPOCOM MPEPHIBAHUS.

Anmapatneie npepbiBanus (nIRQ3—0) mMoryT OBITH CKOH(UTYPHPOBAHBI JIFOOBIM W3
BapuaHTOB B cooTBeTCTBUH ¢ peructpom INTCTL.

UyBCTBHUTENbHBIE K YPOBHIO TMPEPHIBAHUS OOBIYHO TMOSIBIISIIOTCS KaK HEKOTOPBIN
aKTUBHBIN Pe3yibTaT B OMPEIEIECHHOM JTOCTYITHOM PETHCTPE U AaHHYJIUPYIOTCS YTEHUEM 3TOTO
perucTpa MM 3alUChl0 B HEro HEAKTUBHOIO 3HayeHUs. UyBCTBUTENbHbIE K (QPOHTY
MIpephIBAaHUSI MHUITUUPYIOTCS COOBITHEM (HAIpUMeEp, cpabaThiBaHUEM TaliMepa).

Kaxxzoe u3 npepslBaHUi IpoLeccopa UMEET PETUCTP BEKTOPA NPEPBIBAHUM, KOTOPBINA
SIBJISIETCSL aJIpecoOM MPOIEAYphI, 0OCTYKHBAIOIIEH AaHHOE TMpepbiBaHUE. Bech perucTpoBbIi
¢aiin HaszpiBaetcs Tabmuma Bekropa IlpepwiBanmii (IVT). Kaxnaerii peructp tabmuubr 32-
OUTHBIN JUJIS1 TOTO, YTOOBI MOAKIIOYATh IPOLEAYphl 00paObOTKHU MpEephIBAaHUIN U3 BHEIIHEH WU
BHYTpEHHEW namsTu. i1 peanuzanuu npoueaypbl Ha4YalbHOTO CTapTa HEKOTOPHIE PETHCTPHI
BEKTOPOB TMpEPHIBAHUM TMpH cOpoce WHUIUATU3UPYIOTCS KOHKPETHBIMHU ajapecamu. llpu
3arpy3ke n3 EPROM wunm 3arpyske n3 noptoB cBsizu, DMA MHULMaIU3UpyeTCs s 3arpy3KH
naHHbIX, HauuHas ¢ ajgpeca namsatd 0x0. COOTBETCTBEHHO IIOCIIE BBINOJIHEHUS 3arpy3Ku
BbIpabaTbIBaeTCs 3alpoc MpepbIBaHUs, KOTOPOMY B TabJHIle BEKTOPOB NPEpBIBAHUN JOKEH
COOTBETCTBOBATH BEKTOP cO 3Ha4YeHUEM 0.

7.2.1 Omnepauuu ¢ npepbIBAHUAMHU

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

— peructp ynpasinenus npepsiBanusiMu (INTCTL);

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

Bce atu peructpbl noapo6HO ObLIM ONMKCaHbI B TNaBe «I'pyIina perucTpoB yrpaBieHUsS
KOHTPOJUIEPOM IpepbiBaHui». Hanuuume 3ampoca mpepblBaHUS OTPaXXaeTcs aKTHBHBIM
(paBen «1») 6utom B peructpe ILAT. Ecau cooTBeTcTByIOIIMIT €My OUT B pPETHCTpE MAaCKH
IMASK ycraHoBieH, TO 3anpoc nNpepbIBaHMs OCTyNAaeT Ha JajdbHEMIIyI0 00padoTKy. Peructp
npuoputetoB  PMASK XpaHuT 3ampocsl NpepblBaHUM, KOTOpbIE MPOLECCOpP MNPUHAI K
obpabotke. [lpuopurer mpepwsiBanus — 310 Homep Outa B peructpe PMASK (ot 0 mo 63).
Peructp npuopuTeTOB 03BOJISIET OIIOKUPOBATH HU3KOIIPHUOPUTETHBIE 3aIIPOCHI IPEPBIBAHUN 110
MOMEHTa OKOHYaHus1 00paboTKH 0oJiee BEICOKOIPUOPUTETHOTO. Eciu npepbiBaHue pa3peieHo
U €ro INpHOPUTET BbILIE TEKYLIEro o0padaThIBAEMOIo IpepbIBaHUs (MIM HET 00pabOTKH
MpEephIBAaHUN B JAaHHBIM MOMEHT) TOTJa KOHTPOJUIEp MpepbIBaHUA (OPMHUPYET aKTHUBHBIN
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YPOBEHb 3allpoca IpPEpbIBaHUS K MPOLECCOPY, COMPOBOXKIAs €ro HOMEPOM IpEpbIBaHUS U
aZpec-BEKTOPOM TMpOLEaypbl oOcinykuBaHusi 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
npepbiBanus. Kak TOJIBKO mNpepblBaHME HAauMHAeT oOchykuBarbes, B perucrpe PMASK
yCTaHaBIIMBAaETCS B «1» COOTBETCTBYIOIIMI JTaHHOMY TpepbiBaHUIO OUT. JlaHHas ycTaHOBKa
3ampeliaeT MPOoXOoXKJICHHUE 3alpOCOB MPEPHIBAHUN C MPHUOPUTETOM HIKE 00padaThIBa€MOTO.
[Ipu »ToM mporeaypa o00paOOTKH TIpephIBaHUS MOXET pa3pemuTbh o0paboTKy Oosee
BBICOKOIIPHOPUTETHBIX TMpepbiBaHui. Kak Tonbko o0paOoTka mpepblBaHUsS 3aKaHUMBAETCA,
cooTBeTcTBYtoUMii emy 6ur B PMASK cOpaceiBaeTcs. 9T0 NMPOUCXOAUT MPHU BBITOJIHEHUU
koMmana RTI wmmum RDS. Tlpu stom eciu komanna RTI o3nauaer 3aBepuieHue mpouenypbl
o0OpaboTku, To komanaa RDS o3nauaer, uro 00paboTKa TEKYIIEro NpepbhIBaHUS MOXKET ObITh
MpepBaHa JPYrUM MpPEpPhIBAHUEM, T.€. BO3MOKHBI BIOKEHHBIE ITPEPHIBAHUS.

AKTHBHBINA 3ampoC TMPEPHIBAHUS BBI3BIBAET YCTAHOBKY COOTBETCTBYIOIIETO OWTa B
peructpe ILAT. CyiiecTByeT BO3MOXHOCTb IIPOrPaMMHO 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
«AJIN» craporo comepKMMOIO M HOBOTO 3alHCBIBAEMOro. B pe3ynbraTte, KaKIbIid
YCTAaHOBJICHHBI OUT B 3alHMCAHHBIX JIAaHHBIX YCTAaHABJIMBACT COOTBETCTBYIOIIMHA OUT B
peructpe ILAT. YcranoBka OuTa mpepbIBaHUS BBI3BIBAET B IPOLECCOpE MPEANOIOKEHUE O
BO3HUKHOBEHMM COOTBETCTBYIOILLEIO MpepbIBaHMs. BUTHI MpepbiBaHUS MOTYT OBITh TaKXke
copomrensl 3anuchio B aapeca copoca ILATCLL wmm ILATCLH. Takas 3anuch npumeHsieT
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
YCTaHOBJICHHBIM OUT OCTaeTCsi HEM3MEHHBIM. TakuM 00pa3oM, MPHUIIOKEHHE MOXKET COPOCUTH
AKAyllee MpepbIBaHue 710 €ro UCIOJHEHUS.

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

— He3sanelictBoBaHHbIe (pe3epBHbIE) OUTHI HE MOTYT ObITh yCTaHOBIEHHI. [Ipu 3anucu
10 ajJjpecaM YCTaHOBKH WJIH cOpoca, pe3epBHbIE OUTHI TOJKHBI OBITh HYJISIMU.

— buthl nporpaMMHOr0 UCKIIIOYEHHUS U SMYJISTOPHOTO HCKIIIOUEHHUS HE MOTYT OBITh
ycranoBinensl yepe3 ILATST. Jlns Toro 4troObl BBI3BaTh TaKWe HCKIIOYEHUS CIETyeT
ucnoiir3oBath komaunasl TRAP 1 EMUTRAP.

— IlpepbiBanusi, KOTOpBIE 3aIyCKAIOTCS YPOBHEM, HE JIOJKHBI U3MEHSThHCS.

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

— IlpepsiBanue OKHO OBITH COPOIICHO B TO BPEMsl, KOTIa OHO 3aIPEIICHO, HHAYE OHO
MOKET OBITh 00CITYKEHO JI0 TOTO, Kak OyJeT COpOIIEHO.

— Agpeca ycTaHOBKU U cOpoca paboTaroT ¢ OMHAPHBIMH CJIOBAMH.

7.2.2 Tlporpamma o6paGoOTKH annmapaTHOro npepbiBaHus

[Ipu o00paboTke mpepbIBaHUI YacTh JCHCTBHMA BBIMOJHSAIOTCS KOHTPOJLIEPOM
npepbIBaHul, Apyras 4acTb — IpolieccopoM. PaccMOTpuUM IocCIen0BaTeIbHOCTh 00paboTKU
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3ampoca NpepblBaHMs Ha HpuUMepe npepbiBaHus oT Taiimepa 0. JlelicTBHA KOHTpoJuiepa
MpepbIBaHUMN OYIyT CIEAYIOIINE:

— €CJIM TaliMep BKJIIOYEH, U ero cueTyuk umeet B Tekyniem takre SOCCLK 3Hauenne
«1», TO BBIpabaTHIBAETCA AKTUBHBIA YPOBEHb 3allpoca NpepbhIBaHUSA. AKTHBHBIA 3ampoc
CYIIECTBYET TOJBKO OAMH TAKT, YETO JIOCTATOYHO, YTOOBI B CIEAYIOUIEM TakTe OUTHI 2 U 52
peructpa ILAT ycraHoBunmch B «1». BUT 2 cooTBETCTBYET 3ampocy npepbiBaHus oT Taitmepa 0
C HU3KUM YPOBHEM IIPUOPUTETA, a OUT 52 C BBICOKUM YPOBHEM;

— IPEAINONIOKUM, YTO MBI OKHUJAEM INPEPBIBAHUE C BBICOKUM YPOBHEM IIPHOPUTETA.
s atoro 6ut 52 B peructpe IMASK nomken ObiTh yctaHoBiieH B «1». Jlornueckoe «M»
MEXJy OUTOM 3arpoca MpepbiBaHus U OUTOM MAackd paBHO «1» M 3TO TOBOPUT O TOM, YTO
MPEepBIBAHNE MOXKET OBITh IPUHATO K 00CITYKUBAHUIO;

— panee BeInoiHseTcs aHanu3 peructpa PMASK. Ecnu 6utel peructpa ¢ 52 no 63-i
paBHBI HYJIO, TO B 00pabOTKe HET NMpephIBaHUI PABHOTO WK 00JIee BEICOKOTO IPUOPUTETA, YEM
o)kugaemMoe. B mpoTuBHOM citydae HEOOXOIMMO JT0KJIAThCS OKOHYaHUS 00CIIy )KMBaHUs OoJiee
BBICOKOIIPMOPUTETHOTO NPEPBIBAHMS;

— BBINOJIHEHUS ONUCAHHBIX BBIIIE YCIOBUN JOCTATOYHO, UYTOOBI KOHTPOJUIEP
npepbiBaHu chopMHpOBai 3alpoc MpepbiBaHus K mpoieccopy. Kpome akTHBHOro ypoBHs
3arpoca Ha JIMHUM, KOHTPOJIJIEp MepegaeT B Mpoleccop HoMep npepbiBaHus (52), a Takxke
U3BJIEKAET U3 TAaOJIUIbl BEKTOPOB MPEPHIBAHUM 3HAUEHUE PErucTpa ¢ 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 JCWCTBHEM IIpolLeccopa SBISIETCS MpoBepKa OWTa TriI00albHOTO pa3pelieHus
npepbiBanuii GIE peructpa ynpasnenus SQCTL. Eciiu 6ut paBen 1, nmpepbiBaHus pa3perieHbl
Y IIPOLIECCOP BBIIIOJIHSET CIEAYIOIINE TEHCTBUS:

1 3anomuHaeT HOMep U aJpec-BeKTOp 00pabOTKH MPHUILEANIETO IpepbIBaHuUsI.

2 BrimonnHsieT cOpoc Bcero KoHBelepa uTeHust komaH BMecte ¢ Oydepom [AB.

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 komaHzIa KOHBeliepa oOpabOTKM 3aBepIIaeT CBOE BBHINOJIHEHUE,
MIpoIecCCOp MOBTOPHO MpoBepsAeT OUT paspemienus npepuiBanuii GIE u, ecnu npepreiBanus mo-
MpPEeKHEMY pa3pelleHbl, MepBas KOMaHia Mpoleaypbl 00pabOTKU MpephIBaHUs MOCTyMNaeT U3
Oydepa KkomaH1 Ha KOHBeep 00pabOTKH.

6 I[lpu nmocTwkeHUM TIEPBOM KOMaHIOW TOCHEeAHEH cTaguu KoHBeiepa (W)
MPOUCXOIUT (POPMUPOBAHME CUTHAJA O TOM, YTO JIaHHOE IMpepbIBaHUE B3ATO HAa O00paOOTKY.
Otor (akT mpHBOAUT K YycraHoBKe Owurta 52 peructpa PMASK wu cOGpoc Oura 52 B
peructpe ILAT. VYcranonennwii Out B peructpe PMASK 3ampemaer Bce 3ampocsl
MpepbIBaHUsl ypoBHEM HIke 53 (T.e. HOBOe MpepbiBaHUE OT TaiiMepa ( Takke 3ampelieHo).
Bwmecre ¢ atum nponeccop 3anomunaer B cnenuansHoMm peructpe RETI appec cnepyromen
KOMaH/bl, KOTOpasi 10JI>)KHA ObITh BBIIIOJIHEHA IIPU BBIXOJIE U3 MPEPbIBaHUA. J{OTTOIHUTENBHO KO
BCceMy mporeccop ycranaBiuBaer BHyTpeHHHH ¢iar EXE ISR, koropsri 3ampemaeTr Bce
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npepsiBanusi. @nar EXE ISR ykaspiBaer Ha TO, 4TO MpOIECCOpP HAXOAUTCS B COCTOSIHUU
00paboTtku nipepbiBanust. dnar gqoctyneH s yreHus kak 20-it out peructpa SQSTAT.

7 Tlepexon Ha 00paOOTKYy IMpEpbIBaHUS BBI3BIBAET YCTAHOBKY pEeXHMa CYNEpBH30pa
(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 KOMaHIbI, KOTOPBIE COOTBETCTBYIOT MPOILEIYPE
oOcCyXKUBaHUS NAHHOTO MpepbiBaHus. (15 BbIXoAa U3 mpoueaypbl 00pabOTKH HCTIOIb3YETCS
koMmanaa RTI.

10 Brmmonnenne komanasl RTI npuBoaut x copocy Outa 52 B peructpe PMASK, uto
paspeniaeT mpoxXoXKJIeHUE BCEX MpephIBaHUM, KOTOPBIE paHee OJIOKUPOBAIUCH. Takke JaHHas
koMaHga BbI3bIBaeT cOpoc ¢uiara EXE ISR, yto cHuMaeT OJIOKHPOBKY IpepbIBaHUN H
BKimoyaeT ¢pynkuuu oura GIE. [Ipoueccop nepexoquT K BBHIMOIHEHUIO KOMaHJ MO aJpecy U3
peructpa RETI.

[Iponienypa, onucaHHas BBILIE, COOTBETCTBYET TUIUYHOM CUTyalluu OOpabOTKH MpU
OTCYTCTBUU KaKUX-TN00 aHOManuid. O1HaKO, BO3MOKHBI Pa3JIMYHbIE CUTYaLlUU:

— eclM Tepel MOBTOPHOW MPOBEPKOM pa3pelllieHus NpepblBaHUil (Iocie IMOIHOIo
0CBOOOXKIeHUS KOHBelepa 00pabOTKH) OKa3bIBAETCS, YTO MPEPHIBAHUS 3aMPEIICHbI (3TO MOXKET
OBITH ciaenaHo KomaHnoil cOpaceiBatomierd 6ut GIE), Torma Bce nelictBus mo oOpaboTke
IIpEPBIBAaHUSI OTMEHSIOTCS U KOHBEWEp INepe3anyckaercs ¢ aapeca, CISAYIOLIEro 3a agpecoM
MOCJIeAHEH BBIIIOJIHEHHON KOMaH/IbI;

— €CIIM 3ampocC MPEPhIBaHMS U3 KOHTPOJUIepa pHIieln B nmpoieccop, Ho out GIE paBen
HYJIIO, IpepbIBaHKe OyIeT kJ1aTh. B 3T0 Bpems B KOHTpoJuIepe NpepbIBaHUI MOXKET MOSBUTHCS
3anpoc ¢ 0oJjiee BHICOKUM IPUOPUTETOM, ueM Haie. KoHTposiep npepbiBaHuii 00paboTaer ero
U IIepesiacT B MPOIIECCOpP HOMEP U aJpec-BEeKTOp HOBOTO MpephIBaHUs. 3ampoc oT Taitmepa 0, B
3TOM cllyyae, OyJIeT OTJIOKEH O MOMEHTa OKOHYaHUs1 00pabOTKH HOBOTO MPEPHIBAHNUS;

— BO3MOXHa CUTyallus, KOT/Ia 3aIpoc MpHILET U3 KOHTPOJUIepa, HO B 3TO K€ BpeMs
IpoIieccop BBIMONHAT cOpoc Outa 3ampoca mpepsiBanusi B peructpe ILAT. Dra curtyanus
MpPUBEAET K TOMY YTO 3alpoC U3 KOHTpOJUIepa MpepbiBaHUN OyJneT cTaOWIbHBIM B TE€UYCHHE
OJIHOTO WJIM HECKOJIBKUX TaKTOB. TeM He MeHee, 3anpoc MOKeT ObITh 00paboTaH. Ecnu cHsiTue
3ampoca MpoMU30ILIIO MTOCIIE WM BO BpeMs cOpoca KOHBEepa YTEHHsI KOMaH I, TO 3TO 03HAYaeT,
41O 3anpoc Oynet obcmykeH. i1 HaZie)KHOTO BBITIOJIHEHUS TOI00HBIX onepanuil He00X0UMO
npeaBapuTeNbHO 3ampeniars npepsiBanus oOoutom GIE, a 3arem mnpousBoauth cOpoc B
KOHTpPOJIIEPE IPEPHIBAHUMN.

[Ipoienypa 00paOOTKM TpepbIBaHUS HAYMHAETCA C COXpaHEHUS KOHTEKCTa
mporieccopa, T.e. COXpaHEHHS Ha CTEKE BCEX PETHCTPOB IPOLEeccopa, KOTOpble OyayT
UCIIOJIb30BaHbI TPOrpaMMOi 00pabOTKHU MpepbIBaHUS. ITO HEOOXOUMO AJIsI TOT0, YTOOBI IOCIIe
00paboTKU MpepbIBaHMsI BOCCTAHOBUTD MPEXKHEE COCTOSHUE Mpolieccopa U JaTh BO3MOXKHOCTh
MPEPBAHHON MpOTrpaMMe KOPPEKTHO BO300OHOBHTH pPaboTy. dakT 00pabOTKHM TpephIBaHUS
orpaxkaercsa B yctaHoBke ¢urara EXE ISR u 310 3ampemiaer Bce npepsiBaHne, B TOM YHUCIE H
0ojiee BBICOKOIIPHOPUTETHBIC, YeM oOxujgaemMoe. Ecimu BpemMs o00paOOTKH TpephIBaHUS
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3HAYUTEIHHO, U 3TO MOKET MOBPEAUTH 00pabOTKe 3ampoca 00j1ee IPUOPUTETHOTO MTPEPHIBAHHUS,
IIPOrpaMmMa MOKET Pa3pelnTh 00CIyKUBaHUE 00JIee BHICOKONPUOPHUTETHBIX IpephIBaHU. [
ATOro He0OXOIUMO 0053aTeNFHO COXpPAaHUThH Ha creke coaepxkumoe peructpa RETI, kotopsiii
XPaHUT ajgpec Bo3Bpara u3 npepsiBanus. s coxpanenus conepxkumoro RETI ucnonp3yercs
CHeIMaJIbHBIN TICEBAOHUM 3TOro peructpa — RETIB.

Brimonnenune komauasl j0 = RETIB;; Bei3oBet komupoBanue peructpa RETI B peructp
j0 u copoc dnara EXE ISR. Cam peructp jO 1omxeH ObITh MPeIBAPUTEIIHLHO COXPAHEH Ha CTEKE.
[Tocrie BBIMOTHEHUS YKa3aHHOM KOMaH/IbI ITPOLIECCOP UMEET BO3MOKHOCTh 00CITYKHBaTh OoJiee
BBICOKOIIPHOPUTETHBIE 3aMPOCHI, yeM 3anpoc S52. OnucsiBaeMasi CUTyaluss BHOCUT KOPPEKTHUBBI
B MOCJIEI0BAaTEIbHOCTD JEUCTBUN MpPU BBIXOJE M3 00paboTKH mpepbiBaHus. [lepen BbIxogoM
conepxkumoe peructpa Bo3Bpara RETI HeonpenenenHo (HOBbIE MpephIBaHUS MOTJIM U3MEHUTH
ero). I[loatomy anpec Bo3Bpata u3 peructpa j0 (wim HHOrO MecCTa, T/I€ OH XPaHHUJICH)
HeoOxonuMo BepHyTh 00patHO B RETI. Onnako BeinmonHenune o0braHoi nepecbuiki RETI = 0;;
OyZeT HEKOPPEKTHBIM, T.K. TIOCTIE TOW KOMAaH/bl BO3MOXHO BO3SHHUKHOBEHHUE IMPEPHIBAHUS, U
ajzipec Bo3BpaTa MOXKET ObITh yTepsH. B naHHOM ciyyae HEOOXOAMMO HCHOIb30BaTh PETUCTP-
ncepnonuM RETIB. Ilepeceinka RETIB = j0;; He Tonbko mepechuiaet aapec Bo3BpaTta B RETI,
Ho u ycranasnuBaet ¢uiar EXE ISR. [Ipu Takoit nepecblike npepbiBaHus 3alpelieHbl, 1 BeCh
KOHTEKCT MOKHO 0€3011aCHO BOCCTAHOBUTH, ITOCJIE YETO BHINOIHUTH (pUHUIIHYIO KoMaHay RTI.

B Bblmie omnucaHHO# mpolenype paspelieHusi MpepbiBaHui ¢ 0ojiee BBICOKUM
MPUOPUTETOM, YEM TEKYLIee, pa3pellatoTcs NpepbhlBaHUs ¢ MPUOPUTETOM OT 53 U BbllIe, HO
MpepbIBaHUE C NPUOPUTETOM 52 3ampenieHo. JTO O3HAYaeT, uTo, 0OpabaThiBasl 3ampoc OT
taiimepa 0, CyliecTByeT BO3MOXXHOCTh IPUHUMATh HOBBIY 3aIpOC MPEPhIBAHUS OT TailMepa, T.K.
our 52 B peructpe ILAT Ob11 cOpolieH U Tenepb UMEeT BO3MOXKHOCTh 3a(pUKCUPOBATh HOBOE
COOBITHE, HO HET BO3MOXKHOCTH €r0 00CIyXuBaTh T.K. OuT 52 B peructpe PMASK ycranosieH.
Taxxke HET BO3MOXHOCTH OOCIYXHBaTh 3ampockl ¢ Tnpuopurerom Hmwke 52. Ilpu
HEO0OXOJIMMOCTH Pa3peliuTh 00CIy)KMBaHUE 3aPOCOB C MPUOPUTETOM HIKE 52 MCHOJIb3yeTcs
komaga RDS.

Brimonnenue komanasl j0 = RETIB;; pa3peniaer Tonsko npepbiBaHus BbIIE 52-T0, T.K.
out 52 B peructpe PMASK ycrtanosneH. Beimonnenue komanasl RDS BbI3bIBaeT crienyronme
JNEUCTBUSA MPOLIECCopa:

— cOpacbIBaeTcsl B HOJIb TEKYIIUNA caMblii BRICOKOTIPUOPUTETHBIM YCTaHOBJICHHBIN OUT
B peructpe PMASK;

— copacsiBaetcs panar EXE ISR;

— BBINIOJIHSAETCS TEPEX0J] B pPeXUM pabOThl, KOTOPBIA MpeIIecTBOBal 00paboTKe
MIpepbIBaHUs;

— BBINIOJIHAETCS NIEpe3anyck KOHBEHepa B HOBBIX YCIOBHUSX.

[Tepen Bemonaerrnem RDS HeoOxoanMo coxpaHuTh ajapec Bo3Bpara. Eciu mepexon B
OPEeXHUM pexXUM HeKenareleH (HalmpuMep, BO3BpaT B PEXHUM I0OJIB30BATENsl C  €ro
OTPaHMYEHHUSAMHU), TO HEOOXOAMMO mpenBapuredabHo coxpanuth peructp SQCTL u 3arem
YCTaHOBHUTH B HEM OUT pexuma cynepsuszopa. B atom cimyudae mocie komanasl RDS octanercs
PEXKHUM CYNIEPBU30PA.
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JleficTBHs, ONMCAaHHBIE BBIIIE, MO3BOJISAIOT PEAIM30BATh BIIOKEHHBIE IIPEPHIBAHMS.
Bbixoa 13 no100HBIX pEepbIBAHM BBITIOJIHAETCS ¢ Ucnoyib30BaHueM peructpa RETIB.

OnucanHbie AEUCTBHS OTHOCATCA K 00paboTKe J1I000TO anmapaTHOTO MpephIBaHus, a He
TOJIBKO 52-TO.

BrinonHenue koman bl Bo3Bpara u3 npepsiBanus RTI umeer eme psin ocobeHHOCTEN.
JlaHHasg KOMaHJa SIBJISIETCS KOMAaHJOM IMepexoJa U MOXKET BBINOJIHATHCS C OMNIUEN
npenackasanus win 0e3. Mcnonp3oBaHue ONUIKMK NPEICKa3aHUs MO3BOJSET YCKOPUTDH BBIXO U3
OpephiBaHUSl Ha HECKOJbKO TaKTOB Ipoieccopa. OaHako HEOOXOAMMO MOMHHUTH, 4YTO
npenckasaHue OyneT MoJie3HbIM, ecnu coaep:kumoe peructpa RETI koppekTHo B MOMEHT
BBIITOJIHEHUS IIPEACKAa3aHus, T.. B MOMEHT Ilepeladd B IaMATh aApeca JIMHUM KOMaHJ
conepxamier RTI. Ecnu peructp RETI 3arpyxaercss HenocpeacrBeHHo nepe komanaon RTI
WJIU 3TO JeNaeTcs B HeckoJbKuX TakTax 10 RTI, To myume ucnons3oBarh koManay RTI Ge3
MpeicKa3aHus Nepexo/ia T.K. BCe paBHO IMpejcKa3aHue OyJeT OMMOOYHBIM U BCE BBITIOJHEHHBIE
JecTBUS OYIyT OTMEHEHBI.

7.2.3 Oco0eHHOCTH COXpPaHEeHHUsI KOHTEKCTA Mpoueccopa

Bo Bpemsi BBIMOJTHEHUS TPOrPaMMBI MPOIECCOP MOKET HAXOIUTHCS B Pa3IMYHBIX
pexuMax. MOKHO BBIJICTUTH JIBA OCHOBHBIX PEKUMa PaOOTHI:

— PEXUM cymnepBHu30pa (SApa WK CUCTEMHBIHN);

— PCIKHUM ITOJIB30BATECIIA.

Pexxum cynepBu3opa MOKET UMETh HECKOJIBKO MOAPEKUMOB (MU 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 noApexKuMoB MPOIECCOP UMEET COOTBETCTBYIOLIUE UM PETUCTPHI
CBS3U:

— CJMP — peructp cBs3M 715 BBIIOJIHEHUS BBI30BOB MPOLEAYD TPU HOPMAILHOM XO/1€
MPOrpaMMbl Kak B peKUME CyNepBU30pa, TaK U B pEKUME MOJIb30BaTES.

— RETI — peructp cBsi3u npu BOSHUKHOBEHUH IIPEPHIBAHUS.

— RETS — peructp cBsiz3u npu BO3HUKHOBEHHM MPOTPAMMHON HCKIIOUUTEITHHOU
CUTYallUH.

— DBGE — peructp cBsi3u npu BbI30BE IMYJIATOPA.

Peructpel cBs3u RETI, RETS, DBGE wucnone3yrooTcs TOIbKO 0IpU BXOAE B
WCKITIOYUTENIBHYIO CUTYAIIMIO M TIPH BBIXOJIe M3 Hee. [Ipy HopMallbHOM X0J1€ TTPOTpaMMBbl JIIs
cBs3u ucnonb3yerca peructp CIMP. B mpoueccope ucrnonb3yercs OJIMH perucTp-ykKas3aTelb
cTeka, oOumi 1y Bcex pexkumoB. OHAKO B KauecTBE yKaszaTelsl CTeKa MOXKET ObITh
ucrnosnb3oBan 060 or 0-ro 1o 30-ro peructp IALU, HO mo ymon4aHWIO KOMITHIIATOP
UCIIOJIb3YET B KaYeCTBE yKa3aTelis cTeka peructp J27/K27. Ha anmapaTHoM ypoBHE TIpoIieccop
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NoJIZICpXKUBAET paszzeibHbie peructpbl J27/K27 mns pexxuma cymnepsusopa (KSP win SP) u
pexuma nonb3oBarens (USP).

Pexum paboThl ¢ IByMs yKa3aTelIsiIMU CTEKOB BO3MOXKEH TOJILKO MPU yCTaHOBICHHOM
oute SQCTL[14]. Ecnu 6ut SQCTL[14] paBen Hyto, mporeccop padboTaeT ¢ O0IIUM JJIsl 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 0a3pl M JIMHBI LUKIWYEcKoM aapecauumu moxayieit |ALU. B pexume
nosib3oBatens j27/k27 moctynen Toiabko kak USP. Beibop ykazaTenst cTeka OCyIECTBIsSETCS
CJIETYIOIINM 00pa3oMm:

— €CJIM TPOLECCOpP HAXOJIUTCSA B peKUME OOpaOOTKU MpEpPhIBAaHUS — HMCHOJIb3YETCS
KSP;

— €CJIM MPOLIECCOP HAXOJUTCS B peKuMe 0OpabOTKU MCKIIOYUTENbHOW CUTYyallUd —
ucronb3yercs KSP;

— €CIIM TPOIIECCOp HAXOAUTCS B PeKUME dIMYIsATOpa — ucnoib3yercs KSP;

— eCJIM MPOoIleccop HCHIONHSAET npukianuyio 3anauy u outr SQCTL[9] paBen nymio —
ucnosb3yercs USP;

— eCJIM TIPOIIECCOp MCTIONHAST NpukiIaanyto 3amady u out SQCTL[9] paBen equnuie

— BBIOOp ykazarens omnpezenserca outom SQCTL[7]: eciu 6ut paBen nymo — KSP, nnaue —
USP.

Taxum o0pa3om, B peskuMe CylepBU30pa BO3MOXKHA padoTa Kak ¢ yKa3aTeseM sijipa, TaK
U C YKa3aTeJIeM I10JIb30BaTEIs.

OcHOBHBIE TPYIHOCTH B BBIOOpE yKa3zaTelss MOTYT BO3HUKHYTh B MOMEHT CMEHbI
peXrMa, TaK Kak M3-3a HaJM4Yus KOHBeiepa (ha3bl UTEHHs M 3aIHCH PETUCTpa Pa3HECEHbI BO
BpEMEHU U pa3IMYHbIM MOMEHTaM BPEMEHH MOT'YT COOTBETCTBOBAThH PA3IMUHbIE PEKUMBI.

[Iporiecc cMennl pexuma mnocpenctBoM moaudukamuu 6uta SQCTL[9] naubonee
0e30MmacHbIi, TaK Kak Kaxaplid pa3 mocine 3amucu perucrpa SQCTL mpoucxonut mepe3amnyck
KOHBelepa. JTO rapaHTUPYET, YTO KOMaH/Ibl, CJIEAYIOIINE 32 CMEHON peXUMa, U3BJIEKAIOTCS U
BBITIOJTHSIOTCS B TPEOYEMOM pexKHIME.

CMeHa pexrMa MOoCpe/ICTBOM MPOrPaMMHOM MCKIOYUTENBHON cuTyaluun (yCTaHOBKA
SWI mode) Oe3zomacHa BO Bpems BXojJa B 00pabOTUMK, TakKk KaK BO3HMKHOBCHHE
UCKJIIOUUTEIBHON CUTYaIlMH MPUBOIUT K cOpOCY KOHBeHepa, ero OYHCTKE M MOCIEAYIOLIEMY
nepexoly Ha mporpamMmy oOpaboTku. be3omacHbIl BbIXOJ M3 00paOOTYHMKA JOJDKEH OBITh
peayin30BaH COOTBETCTBYIOIIMM oOpa3zoMm. Beixon u3 o6pabdortumka (cOpoc SWI mode)
OCYILECTBIIAETCS IOCpeACcTBOM BbionHeHHs: Komanzawl RTI. [laHHas komanza AoJDKHA
ucnonuatbed ¢ onmueit RTI (NP). Oto rapantupyet cOpoc KoHBeliepa nocae CMEHbl peKUMa U
MOCJIEYIOIIEe KOPPEKTHOE MCIIOIb30BAaHUE YKas3aTesls CTeka (a Takke pabdoTy ycTpoicTBa
3aIlUTHI).

CMeHa pexuma MOCPEICTBOM ammnapatHoro mnpepsiBanus (ycraHoBka ISR mode)
Oe3omacHa BO BpeMsi BXoJa B 00pabOTYHMK. DTO TapaHTHPYETCS ammaparypoil mpoieccopa.
[Tpu3HaK mpeprIBaHUS ABMKETCS 1O KOHBEHEPY OJHOBPEMEHHO C KOMaHAaMH 00pabOTUYHKa U
OCYIIECTBJIIET BHIOOP KOPPEKTHOI'O yKaszaTelsls CTeKa, €Clid IMepBble KOMaHIbl 00paboTyuka
UCTIOJB3YIOT yKa3arenb. bezomacHsiii Berxoa u3 npepsiBanus (copoc ISR _mode) nomxen ObITh
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peaIn30BaH COOTBETCTBYIOIIMM 00pa3oM. BrIXoj oCyIlecTBIISETCS TOCPEACTBOM BBITIOJIHEHUS
koMmanbl RTI. Jlannas komanna nomkHa ucnoiHsatees ¢ onuueit RTI (NP). Oto rapantupyet
cOpoc KOHBeiepa Tmociie CMEHBl pPEKHMMa U TOCIeaykollee KOPPEKTHOE HCIOJIb30BaHUe
yKazaTessl CTeKa, a TakKe padoTy YCTPOMCTBA 3aIlUTHI.

C6poc pexxrma 00pabOTKH annapaTHOTo MPEPBHIBAHUS WIH IPOIPAMMHOTI0 IIPEPBIBAHUS
MOKET OBITh BBINIOJHEH He Toabko kKoManmoW RTI, mo m komanmoir RDS. OmacHocTh
WCIONb30BaHus KoMaHIbl RDS mpu pabore ¢ pa3HbIMH yKa3aTelIsIMU CTEKa, a TakXke C
YCTPOMCTBOM 3aIUTHI, CBA3aHO C TEM, UTO BBINOIHEHHE KoMaH bl RDS npuBoauT k Bo3Bpary B
pEeXHM, MpealIecTBOBaBIINI npepbiBanuio. [Ipu pabore B pexxume pas3ienbHBIX yKazaTeneu
CTeKa TMocje BbIMOJHEHUsT KoMaHabl RDS Oyner BwimonHeH mepe3anmyck KoHBeilepa. [lo
BhITIONTHEHUsT KoMaH bl RDS OyneT noctyren ykaszarens cTeka cynepBuzopa, nocie RDS — 3to
MOXET OBITh YKa3aTelb CTEKA CYNEPBU30pa WU MOJIH30BATEIIS.

[TockoapKy BO3MOKHO HCIIOJIb30BAaHHUE Cpa3y JABYX yKaszaTeleill CTeKa, COXpaHEHUe
KOHTEKCTa MOXKET OBITh YCKOPEHO, €CJTH CTEKH Pa3MEeIIAlOTCs B Pa3IMUHbIX OaHKaX MaMsTH. 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 KBAJAPOCIOBA, BTOpas — He4YeTHbIE. B 3TOoM
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 O6padoTka mporpaMMHBIX NpepbIBaHUM (MCKJIIOYEHUIH)

Hcknrouenuss —  NpOrpaMMHBIE  NPEPBIBAHMS,  BBI3BIBAEMBIE  HCIIOJHSEMBIM
NporpaMMHBIM KojioM. [Ipu 3TOoM MoryT ObITh crieranbHbie komanasl (TRAP, EMUTRAP)
WIM CUTYalluu KOTOPbIE BOZHUKAIOT TP BBINOJHEHUHU KoMaH[. Cpeay Takux CUTyaluid MOTYT
ObITh AHOMAJIMM TPU BBIYMCIECHUU C IUIABAIOUICH 3amsaToi, HOCTYN K JJIMHHBIM CIIOBaM IO
HEBBIPOBHEHHOMY ajipecy U Jpyrue. O06paboTka MporpaMMHOrO MPEphIBaHUS OTIMYACTCS OT
anmnapaTHoro:

— out GIE He umeer 3HaueHus npu oOpaboTke HCKItOYeHHH. 11 mporpaMMHBIX
MPEePBIBAHUHN HCTIONB3YyETCs CeNUanbHbIi OUT rinodansHoro paspemenus SWIE;

— YacTb NPOTPaMMHBIX IPEPhIBAHUI UMEEeT UHIMBUIyalIbHbIE OUTHI pa3petieHus. ITo
KAacaeTCsl UCKIIIOYEHUM, KOTOPbIE BO3HUKAIOT B BBIUMCIUTENBHBIX MOAysiX X u Y. [pyrue
MCKJTIOUEHUS! HE UMEIOT CIEIUAIbHBIX OUT JJIs pa3pelieHus, KpoMe rio0aibHoro;

— NPOTPaMMHOE TPEPHIBAHME IPOUCXOAUT Cpa3y 3a BBINOJIHEHUEM KOMAaH/bI
WHULIMMPOBABIIEH 3TO COOBITUE;

— JUIS XpaHEHHWs ajJpeca BO3Bpara UCIONb3yeTcs cneuuanbHblii peructp RETS,
a e RETI,

— B KayecTBe ajpeca-BeKTopa MpoLeaypbl 0OpabOTKM HCKIIOUEHUIH HCIONIb3yeTcs
conepxumoe peructpa [IVSW;

— BO3HMKHOBEHHE WCKIIIOUEHHUS TMPHBOJUT K YCTAaHOBKE CHEIMaIbHOrO Owura
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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TIpH BBIXOZE U3 00pabOTKH HCKIoueHus 0o komanaon RDS. Hukakux npyrux MexaHn3mMoB
YCTaHOBKH WM cOpoca JaHHOTO OUTa HET;

— ycranoBka Owta EXE SWI npuBomutr K Tmepexoay B peXUM CyIepBHU30pa
(ecu paHee ObUT pEXHUM IOJIb30BaTENsA). Takke 3TO MPUBOAMT K 3aIPEIICHHUI0 BCEX
IPOrpaMMHBIX U alllapaTHBIX MPEepbIBAHUI;

— eciu npu 00paboTKe UCKITIOUUTEIHFHON CUTYallud BOZHUKIIO HOBOE UCKIIIOUEHHUE, TO
OHO He Oynet o6paboTaHo.

[locnenoBaTtenbHOCTh NIEUCTBUI TIpOLIECCOpa, BBINOJHAEMAass NPU BO3HUKHOBEHUU
HCKJIIOUUTEIHLHON CUTYAINH:

— Bnosie SQSTAT[11:8] npouieccop coxpaHsaeT KOJ UCKIIIOUUTENbHOU cuTyanuu. Eciu
cutyarusi Obuia Bbi3BaHa koMaHnod TRAP, 1o B mone SQSTAT[7:3] AomoaHUTEIBHO
COXpaHsETCs mapaMeTp JaHHOW koMmaHAbl. Bce 3TO mo3BonseT uaeHTUGUIUPOBATh UCTOUYHUK
HCKIIFOUEHUS;

— cOpacsIBaeTCsl BeCh KOHBEMEp Mmpolieccopa U HaUMHAETCsl YTEHHUE KOMaHI 110 aJpecy
u3 peructpa [IVSW;

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

— ycranaBnuBaetrcs BHyTpeHHUI ¢uiar EXE SWI, mepeBoas mporeccop B pexum
CymepBHU30pa M 3arpelnias Bce anmnapaTHbie U MPOrpaMMHbBIC IPEPhIBAHUS;

— Jaiyee  TPOIECCOp  BBIMIOJHAET BCE  KOMAaHIbI  TPOLEAYyphl  00pabOTKH
HCKIIIOYUTEILHOM CUTYaIINH;

— TIepe]l BBIXOJIOM U3 IPEepPhIBAaHUS MporpaMma Konupyer cogepxumoe peructpa RETS
B peructp RETI ¢ momompro komanasl RETI = RETS;;. Peructp RETIB B nanHoM ciydae He
JIOJKEH MCIOJIb30BaThCS;

— BBIXOJ] 13 00pabOTUYMKA OCYIIECTBIISIETCS ¢ TOMOIBI0 KoMaH sl RTT.

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

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

Takum 00pazoM, BHUIHO, YTO TPH BO3HUKHOBEHHH IPOTPAMMHOTO IPEPHIBAHUS
CO3/IAI0TCSI OYE€Hb CTPOTME OrPAaHUYEHUS B MOBEIACHHMM IIpolieccopa. Takxe, Kak W MpHU
anmapatHoM. OJIHaKO, BO3HUKHOBEHHE aNMapaTHOTO MpPEphIBAaHUS HE 3ampeniacT oOpaboTKy
MPOTPAMMHOIO TPEPBIBAHUSA, €CIIM OHO BO3HHMKHET IIPU BBINOJHEHWHM KOMAaHJ ammnapaTHOIro
oOpabotunka. [Ipu oOpaboTke MPOrpaMMHOIO MPEpPhIBAHUS MOKHO Pa3pelIUTh arrapaTHbIC
npepbiBaHus. JJisg 3T0ro He0OX0AMMO BRIMOIHUTH KoMaHay RDS, uto nmpusener k cOpocy Outa
EXE SWI. AnnapaTtHbie npepsiBaHus cTaHyT ynpabiarhbes 0utom GIE, a mporpammusie SWIE.
[IpousoiigeT Bo3BpaT K NPEAbIAYIIEMY PEKUMY paOOTHI.
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[TIpu ucnonp3oBanuu komaHael RDS HeoOxoammo 3apaHee MPUHSATH MEpPHI, YTOOBI
MOCIIEAYIOIINE COOBITUSL HE TMOBIMSAIM HAa KOPPEKTHOE HCIIOJIHEHHE MPOTrpaMMHOIO
obOpaboTunKa.

[IporpaMMHOE pephIBAHUE MOKET OBITH BIOKEHHBIM B allllapaTHOE. DTOT (PAKT MOKHO
orcneautsb, eciu 006a 6utel EXE ISR u EXE SWI paBnel 1. B noio6Ho# cutyaryy KoMaHbl
RTI wnm RDS oxa3wiBatoT BiausHue Tonbko Ha OuT EXE SWI, u ux ucmomHeHue o3Havyaer
Mepexo/l Ha YpPOBEHb anmnapaTHOro oopadoTuuKa.

7.2.5 Oo0pab6oTka npepbIBaHuii IMYJasiTOpa

[TpepbiBaHus SMYIATOPA — ATO COOBITHSI, KOTOPBIE IPUBOAAT K NEPEXOAY MPOLIECCOpa B
PEXHMM JMYJSALUM, KOIZa BCE €ro JCHCTBUS YIPABIAIOTCS IOCPEICTBOM KOMAaHI 4epes
untepdeiic JTAG. [TogoOHoe npepbIBaHUE MOXKET OBITH BHI3BAHO:

— koMmangoiit EMUTRAP;

— cpabaTbIBaHHEM TOYKU HAOJIOCHHUS;

— anmapartsbiM 3arpocoM u3 JTAG unrepoeiica.

OO6paboTka 1aHHOTO THUIA MPEPHIBAHUI UMEET CIIEIYIONIIEe 0COOCHHOCTH:

— crnenuaibHBIl OuT TioOampHOTO paspemennss DBGEN. buter GIE u SWIE
HE BIIUSIOT;

— TpepbiBaHUsl OT Touek HaOmoneHus U u3 JTAG uMmeroT n0onoJHUTENbHbIE OUTHI
paspelieHus;

— IIpepbIBaHUE INPOUCXOMUT Cpa3y 3a KOMAaHJOH, KOTOpas IOKHHYJIA IIOCIJIECIHIO0
cTaauio KoHseriepa W B MOMEHT BO3HUKHOBEHHS 3aIIpOCa;

— ]ISl XpaHEHHMs aJipeca BO3BpaTa UCIOob3yeTcs crnenunanbablid peructp DBGE;

— B KauecTBe a/peca-BeKTOpa Mpoleaypbl 00pabOTKH UCTIONb3YyeTCs (PUKCUPOBAHHBIN
aapec 0x001F 03A4;

— BO3HHMKHOBEHHME MCKJIIOUEHUS MPUBOAMT K yCTaHOBKE creruanbHoro oura EMUL.
bur Bunen B 22-m paspsane peructpa SQSTAT. bur Moxer ObITh YCTaHOBIEH TOJBKO MPH
BO3HUKHOBEHHMH JIaHHOM MCKITIOUUTENBbHON CUTyaluu. buT MoxkeT ObITh COpOIIEH TOIBKO IpU
BBIX0JI¢ U3 00pa0oTKu uckIroYeHUs1 koMaH 10l RTI. MHBIX MeXaHHU3MOB yCTaHOBKH UJTK cOpoca
JAHHOTO OWTa HE CYIIECTBYET;

— ycranoBka Outa EMUL npuBoguT x mepexoay B pexkum sMmynstopa. Takxke 3T0
IIPUBOJUT K 3aIPEILEHUIO BCEX ITPOrPAaMMHBIX U alllIapaTHBIX IIPEPBIBAHUM.

[TocnenoBaTenbHOCTh IEUCTBUM IIPOLIECCOPA BBINOJIHAEMBIX IIPU BO3HUKHOBEHHUH
MIpephIBaHUS IMYJISITOpPA CIEyIoIas:

— B noie SQSTAT[15:12] nponieccop COXpaHsSET KOJ MCKIIOUUTENBHOW CHUTYalUH.
3T0 MO3BOJSET UACHTUPHUIIMPOBATH UCTOUYHUK UCKITIOUCHUS;

— cOpacbIBaeTCsl BeChb KOHBEHEp Mpoleccopa U HAYMHAETCS YTeHHEe KOMaH/ 110 aJipecy
0x001F 03A4. Ilpu 3TOM M3MEHEHUS aapeca He MPOUCXOIUT. JJaHHBIN agpec COOTBETCTBYET
peructpy xomanja uHrepgerica JTAG, T.e. mpoieccop Bce BpeMsl UCIHOJHSAET T€ KOMAaHJBI,
KoTopbie emy BeicTaBisieT JTAG untepoeiic;

— B peructpe DBGE coxpansieTcs anpec Bo3Bpara;
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— ycraHaBnuBaercsi BHyTpeHHH ¢(umar EMUL, mepeBoms mporeccop B pPeXuM
AMYJISATOPA U 3allpellias BCE anmnapaTHble U IPOrpaMMHbIE TIPEPhIBAHUS;

— JjaJiee IPOLECCOp BBINOJIHAET BCE KOMaHIbl, KOTOophle npenocrasisier emy JTAG
uHTepdeiic;

— Iepel  BBIXOAOM M3 IIPEphIBaHUSA  NporpaMMmMa  KONHMPYET  COAECPKUMOE
peructpa DBGE B peructp RETI ¢ nmomomisio komanasl RETI = DBGE;;. Peructp RETIB B
JAHHOM CJIy4ae He JIOJKEH UCIOJIb30BaThCS;

— BBIXOJ U3 00pabOTUHKa OCYIIECTBIISIETCS C MOMOIIBIO KoMaH sl RTI.

Tak kak npu BO3BpaTe U3 NPOrpaMMHOTO IpepbiBaHus uenoiab3yercs peructp RETI, To
MOCJIEI0BATENIbHOCTD BBIX0/1a MOXKET OBITh TaKOM:

[j31+temporary address] = RETI;;

RETI = DBGE;;

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

HpeprBaHI/Ie OMYJIATOpa HAKIIAAbIBACT CCPHE3HLIC OIPaHNYCHUA Ha IICPCUCHbL KOMAH/,
KOTOpbI€ JOJDKHBI TocTaBiaTbes uHTepdeiicom JTAG. Hampumep, 3ampemieHsl aro0bie
KOMaHJbl Tiepexona u T.a. Ilpu mepexone B pekuM 3MyJsTopa OJOKUPYIOTCS HEKOTOPHIE
anmapaTHele pecypcesl. HarmpuMmep, TaiiMepsl OCTaHABIMBAIOTCA U HE MEHSIIOT CBOE 3HAYCHHUS 10
MOMCHTA BbIXOAa U3 PCKUMaA SMYIIALIUU.

7.2.6 HcTOYHUKHU NpepbIBaHUI NpoLeccopa

Tab6nuna 18 — Tabnuua BekTopa npeprIBaHUMN

[Tpuoputer [IpepsiBanue Onucanue CpaOaTbIBaHUe
63-58 PesepBHble 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 BriBog nIRQ3 ITo dpoHTY WK MO YPOBHIO
43 nIRQ2 Breison nIRQ2 [To ¢ppoHTY WK 1O YPOBHIO
42 niRQ1 BriBog nIRQ1 ITo dpoHTY MK IO YPOBHIO
41 nIRQO BriBog nIRQO [To ¢ppoHTY WK 1O 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 PesepBHbIC 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

HNmeetcst yeTslpe NpepbiBaHUs OT TaMEpPOB: JBa IS KaXKIOTO TalMepa, OJHO —
C BBICOKMM IPHOPUTETOM M OAHO — C HMU3KHUM. J[Ba NpPHOPUTETOB JUIs OJHOIO TaiiMmepa
peann30BaHbl JJ11 BO3MOKHOCTH BBIOPATH MTOJIB30BATEINI0 YPOBEHD IPUOPUTETA.

Peructpsr IVTIMEROHP, IVTIMERIHP,
IVTIMEROLP, u IVTIMERILP. B cinyuyae npepbiBaHus OT TaiiMepa, yCTaHABJIMBAIOTCS 00a

BEKTOpa IIpEepbIBaHUN  TauMepa:
Owuta npuoputeToB (BbicOkui n HU3kui) B ILAT (Hanpumep, s Talimepa 0 — 310 61Tkl 2 1 52).
COpoc mnm ycraHoBKa OuTa 3ampoca mpepbiBaHus oT Taiimepa B peructpe ILAT c
nomotbio anpecoB ILATSTx unu ILATCLx oka3biBaeT BAMsIHHE cpa3y Ha 00a Outa Taiimepa,
T.€. HEJIb3s Pa3rPaHUUNTh 3aIIPOC HU3KOTO OT 3aIpoca BBICOKOTO IPHUOPUTETA.
[Tocne cOpoca mporeccopa mpepbIBaHUS TaHMEPOB OTKIIOYEHBI, M BEKTOPHI HE

HWHUITHAJIU3UPOBAHBIL.

7.2.6.2

CyliecTBylOT 4YeTblpe KaHajla TMOpPTOB CBA3M, KOTOpble OOBIYHO paboTaroT

Ilpepvieanusa na oociayscueanue nopma ceazu

C BBIICTIGHHBIMH UM KaHamamMu DMA. Peructpsl BekTopa OOCITy)KHBaHMS IOpTa CBS3U:
IVLINKO, IVLINKI1, IVLINK2, u IVLINK3. Koraa nanasie noctynarmT B Oydep npueMHuKa
HopTa CBS3M M COOTBETCTBYIOIIMI eMmy kaHadl DMA He WMHUIMaIM3UpPOBaH, MOPT CBSI3H
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(dhopmupyert 3anpoc npepreiBanus Ha oOcnyxuBanue. [locne coOpoca npepbiBaHUsI TOPTOB CBSI3U
OTKJIFOUYEHBI, U BEKTOPBI HE UHUITUATH3UPOBAHBI.

7.2.6.3  Ilpepvieanus 3asepuienusn pavomesl kananoe DMA

Nmeercs 14 kananos DMA. Kaxnpiit kanan DMA MoxeT reHepupoBaTh NpephIBaHUE.
Peructpsi BexkTopa: IVDMADO, IVDMAL, IVDMAZ2, IVDMAS, IVDMA4, IVDMAS5, IVDMAG,
IVDMA7, IVDMAS, IVDMA9, IVDMAI10, IVDMAL11, IVDMA12, u IVDMA13. Ecnu 6ut
paspelleHns NMpephiBaHUs B PETUCTPE ylpaBieHUs nepenadeid DMA ycTaHOBIIEH, TO KaHAl
DMA renepupyeT mIpepbiBaHHE, KOTJa KaHal 3aBepinaeT nepenady Onoka. Ilocme cOpoca
npepbiBaHuss DMA BKIIIOYEHBI, 1 BEKTOPhl WHULMAIM3UPOBAHBI HYISIMU JIJIsi 3arPy30UHBIX
Lemnen.

7.2.6.4  Ilpepvisanus om enewnux ucmounukos (nIRQ3-0)

Cy1iecTByeT 4eThlpe BHEITHUX MPEphIBaHMsI OOIIET0 Ha3HAUCHUSI, KOTOPhIE MOTYT OBIThH
3aporpaMMHUpPOBAaHbl KaK YyBCTBUTEIbHBIE K YPOBHIO MIM (PpoHTYy. Peructpsl BekTopa
BHemHux mnpepbiBanuii  (nIRQ3-0): IVIRQO, IVIRQI, IVIRQ2, u IVIRQ3. Korma
aKTUBHUPYETCS OJMH W3 BXOJOB, 3aIllyCKaeTCs NpephiBaHHe (€Ciau OHU pasperieHsl). Tum
npepbiBaHusl MO (QpoHTYy wWin ypoBHIO mnporpammupyercs B peructpe INTCTL. BriBojs
BHemHUX npepbiBanuii (n[RQ3-0) mo3BomsitoT mpolieccopy MoxydyaTh CUTHAIBI TPEPHIBAHUN OT
BHEIIHUX YCTPOMCTB.

[Tocne copoca mpepsiBanuss nIRQ MoryT OBITH BKIIIOUEHBI WM BBIKIIOYEHBL. JTO
3aBHCHUT OT BBIOPAHHOTO peXHMMa CTapTa Mpoleccopa.

7.2.6.5  Bexmopnoe npepvieanue

BekTopHoe mpepbiBaHWE — MpepbIBaHHWE OOIIETO HA3HAYEHUsS JJIs HCIIOJb30BaHUS
IpyruMm MactepoM. Jlpyroe Beayuiee yCTpOHCTBO MJIM IPOLECCOP MOTYT 3alKChIBATh aJpec B
3TOT PETUCTp. 3alUCh BBI3BIBAET YCTAHOBKY 3aIllpoca MpEphIBaHUA, a 3alIMCAHHOE 3HAUYECHHUE B
peructpe — aapec 06paboTku npepsiBanus. Peructp Bexropa npepriBanus — VIRPT.

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

7.2.6.6  Ilpepvieanue om 3axeama wiunwl

[IpepbiBaHue 3axBaTa MIMHBI MPOUCXOJUT, KOTJAa YCTaHOBJEH OWUT 3axBaTa IIUHBI B
peructpe nBUSLOCK u nporeccop cTaHOBUTCS MacTepoM HIMHBI. Peructp Bekropa 3axBaTa
muHbl — [VBUSLK. JlaHHOe mnpepbhIBaHHE HCIIOIb3YETCA JUIsl HAIlOMMHAHUS O TOM, YTO
IIPOLIECCOP 3aXBATHUJI BHEIIHIOK MKHY. [Iponeccop MoXKeT HCIIOIb30BaTh JaHHOE NIPEPBIBAHNE
JUIsL COKpAILIEHWS BO3MOXXHOTO BPEMEHM IIPOCTOSI NPHU [JOCTYNE K BHEIIHEW IaMATH B
MYJIBTUIPOLIECCOPHOU CUCTEME.

[Tocne cOpoca mpepbiBaHME 3axBaTa [IMHBI BBIKJIIOYEHO, M  BEKTOp HE
VHHALMAIA3UPOBAH.

7.2.6.7  Ilpepvieanue om annapamuoi oumiuoKu

HpeprBaHI/Ie annapaTHoﬁ OIINOKU YKa3bIBACT HA OAHY U3 BO3MOXKHBIX OIMOOK:
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— ommbka B DMA. [Ipu nHHIIMamu3anuu HEKOTOPOro KaHajaa 0OHapyKeHa OO0 YHast
CUTYyaIus;

— ommubka B AutoDMA kananax. YKka3sIBaeT Ha TO, YTO MPHU BBHIKJIIFOUEHHOM KaHaJe B
Hero ObUIa mpou3BeeHa 3anuch JaHHbIX. but 17 B SYSTAT aktuBeH, eciiv IpOU301ILII0 JaHHOE
COOBITHE;

— IIMPOKOBeUIaTeNIbHOE YTeHHE U3 BHelHed naMatu. but 16 B SYSTAT akrtuseH, ecinu
POU30IIIa JaHHAs OUTNOKa;

— noctyn k otkiatoueHHOH SDRAM. but 18 B SYSTAT akTuBeH, €ciau mpou30IuIo
JTaHHOE COOBITHE;

— mynbTUIIponieccopHoe aBTouTeHue. but 19 B SYSTAT akrtuBeH, eciii TpOU301LIO0
JTaHHOE COOBITHE;

— ommubka nopra cBs3u. B ogHom u3 peructpoB LSTATx B momsax RER wnmm TER
aKTHBHA OIIHOKA.

Peructp BekTOpa npepsiBanuii anmnapaTHbix omnook — [VHW.
[Tocne cOpoca mnpepblBaHuE OT ammapaTHOW OIIMOKU BBIKJIIIOUYEHO, U BEKTOp HE
MHULMATU3UPOBAH.

7.2.6.8  Ilpozpammmslie uckiouenHus

[IporpaMMHBIE UCKIIOUEHHS — MPEPHIBAHUS, TOSIBISIOMIUECS BO BPEMs BBIMOJHEHUS
nmporpaMMmHoOro koja. Ecnu npoucxomut uckimrodenne u 6ut SWIE paBeH Hymo — HCKIIOYEHHE
Tepserca. Bextop nmnpepsiBaHuii nporpamMmHbix uckmroueHurd [VSW.  IIporpammubie
MCKJIFOUEHUS BKIIIOYAIOT B ce0s1 CIIEIYIOLIUE CUTYallUU:

— ommubka padoTsl ¢ raBatoiieit Toukoit, ecimm 6uT IVEN B peructpe XSTAT/YSTAT
YCTaHOBJIEH;

— ucye3HoBeHue pesynbrara, eciiv out UEN B peructpe XSTAT/YSTAT ycranosies;

— nepenoiaHeHue pe3yabrata, eciu out OEN B peructpe XSTAT/YSTAT ycranoBineH;

— xomanjga TRAP;

— COBIAJCHHE TOYKU HAOJIIOCHHUS, KOT/Ia Ha 3TO COOBITHE 3allpOrpaMMHUPOBAHO Kak
HCKIIIOYECHHUE;

— HEeOoIpeAesIeHHbIe KOMaHbl (B HEKOTOPBIX CIydasiX);

— HeIomycTUMas KOMOMHAIUS KOMaH I (B HEKOTOPBIX CIydasix);

— BHEIIHUI JOCTYym K HEJONYyCTUMOMY MPOCTPAaHCTBY (IIMPOKOBEIIATEIBHOE
MYJIBTHUIIPOLIECCOPHOE YTCHHE MPU BBHIMOJIHEHUH KOMAH/IbI 3aTPY3KH);

— JOCTYyH K JUIMHHBIM JaHHbIM (64-OutoBoe winu 128-OuTOoBOE cloBa) MpHU
HEBBIPOBHEHHOM aJIpece Ha rpaHuIle ClI0Ba;

— HapylleHWe 3aluThl — JOCTYIl K PErucTpy CymHepBU30pa B IOJIb30BATEIHLCKOM
pexume;

— JIB€ KOMaH[bl B OJJHOM CTPOKE C OJJHUM HA3HAYEHHUEM;

— OombIIe TpeX Pe3yJbTaTOB B OJHOW CTPOKE BBHIYHCIUTEIHHON KOMAHIbI (HAIpuMeED,
CJIOKEHHE U BHIYMUTAHHUE, YMHOXKEHUE, CIIBUT);

— 1B 32-OUTHBIX HEMOCPEICTBEHHBIX KOMAH/Ibl B OJJHOM CTPOKE.
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ITocne C6p003. MporpaMMHBIC HCKIIIOYCHUA BBIKJIFOYCHBI, u BCKTOP HE
WHUIUAJIN3UPOBAH.

7.3 IlamMATh U perucTpsbl

B naHHOM pa3jerne NpuBeAEHO ONMCAHUE KapThl NaMsATU U PETUCTPOB. JJs nmonyyeHus
uH(popMaMu 00 HCIOIb30BAHUU PETUCTPOB JUIsl BBIUMCICHMM M MaMATH JUIsl 3arpy3KH U
XpaHeHus, He0OX0IMMO 00paIaThCs K PYKOBOJICTBY MO MPOrpaMMUPOBAaHUIO Tiporieccopa. Jis
uHGOpMallMd 10 MCIHOJIB30BAHUIO PETUCTPOB Uil KOH(PUTYPUPOBAHUS IPOLIECCOPHON
nepudepun, HeOOXOAUMO CMOTPETh COOTBETCTBYIOLIME DPA3Zeiibl OMMCAHMS NepU(epUiiHbIX
MOJTYJIEH.

[Tporieccop uMeeT mecTh BHYTPEHHUX OJIOKOB MaMSTH KaK MOKa3aHO Ha KapTe MaMsTH
(pucynox 12). Kaxpgprii Omoxk maMaté cocToMT u3 4 MOWUT mpocTpaHCTBAa MaMATH U
ckoHpurypupoBan kak 128 K cnoBa, kaxkmoe mmupunoit 32 6uta. CyliecTByeT 4YeThIpe
OTJIENbHBIX 128-OMTHBIX BHYTPEHHUX IIMHBI, KAXAast U3 KOTOPBIX MOXKET MOJIy4aTh JOCTYI K
onokam namstu. [Iporeccop BBoga-BeiBoga (DMA) nmeeT CBOIO COOCTBEHHYIO BHYTPEHHIOIO
LUIMHY, TaK YTO OH HE COPEBHYETCS C SIAPOM 3a HCIOJIb30BAaHUE BHYTPEHHEH MIMHBIL. 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-1mmHa, J-mmHa, u K-muHa), kaxxaas u3 KOTOPBIX
COEJIMHEHAa CO BCEMU OJOKaMHU BHYTPEHHEHW maMsATh. DTH IIMHBI UMEIOT MUpUHY 128 6uT s
nepeiayy 0 YE€ThIPEX KOMaH/I UM YETBIPEX CJIOB IaHHBIX B IIPE/Eax OJHOT0 IUKIA. BHemnHue
10 OTHOLIEHHUIO K sipy yctpoiictBa (DMA, xocTt-mporeccop, Apyrue mpoueccopsl Kiactepa)
UCIOJIB3YIOT S-IIUHY AJIA AOCTYyNa K NaMATH. B Ka)Xxa0M 1uKJIe BO3MOKEH TOJIBKO OJUH JTOCTYII
K KaXJOMYy OJIOKY MaMmsTH, T.€. €CJM B TEUEHHE OJHOI0 TaKTa Mbl HMEEM YeThIpe 3ampoca K
Pa3TUYHBIM MOJYJISIM MaMSITH, TO BCE 3aIIPOChI OyAyT 00CITy)eHbI O€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 maMaTbio WJIM JJi1 HEMOCPEICTBEHHOM 3arpy3KHM KOHCTAHTBI
B Ureg.

[Ipouieccop wumeer 32-OUTHBIE aApPECHbIC IIUHBI, OOECHEYUBAIONINE aAJPECHOE
MPOCTPAHCTBO JI0 YETHIPEX T'MracjioB. Takoe aapecHOe MPOCTPaHCTBO oOIlee IS KiacTepa
IIPOLIECCOPOB, pa3JEISIIONIMX OJIHY KJIacTepHyro MMHY. [Ipoueccop moaaepxuBaeT CIOBHYIO
azpecanyio mamsaTu. [lpu smom 603MoxucHa 6almosas aopecayus, HO OHA NOOOEPHCUBACTCSL
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 MAMSTH COCTABJICHBI U3 CIEIYIONINX 00JIacTeil:

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

— MPOCTPAHCTBO aJpecoB xocta — xocT (NMSH);

— BHEIIHEE MYJIbTHUIIPOLECCOPHOE NMPOCTPAHCTBO — BHYTPEHHSS MaMATh BCEX JAPYTUX
POLECCOPOB B 00BEAMHEHHONW MYJIbTUIIPOLIECCOPHON CUCTEME;

— IPOCTPAHCTBO BHYTPEHHEH MNaMATH — o0JacTh Il CTaHJAPTHOW BHYTPEHHEU
azpecaruu.
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OO0mras kapTa maMsTH MoKa3zaHa Ha pUcyHke 12.

Jlnst ObIcTpoAeicTBHS Ipoleccopa OOJIbIIOE 3HAUEHUE UMEET KOH(PUTyparus OaHKOB
BHyTpeHHel mnamsaTu. lllecTh OGaHKOB BHYTpEHHEH MNaMATH O00ECHEYMBAIOT BO3MOXHOCTh
OJIHOBPEMEHHOI0 MapaJuIeIbHOTO JOCTYIIAa K HUM B TEUEHHE OJJHOIO TaKTa sijipa. Takoe ypoBEHb
OBICTPOJECHCTBUS MOYKHO JIOCTHYb TOJIBKO €CIIM IpoLeccop OYyIeT, HalpuMep, MPOU3BOJIUTH
yTeHue KoMaHj 13 6anka 0, yTeHue AaHHBIX 1o muHe J u3 6aHka 1, uteHue qaHHbIX 1o muHe K
13 0aHKa 2, YTeHHE-3aIKCh M0 MIUHE S BHEIIHUM MacTepoM OaHKa 3, OTJIOKEHHas 3aIuCh I10
myHe J B 0aHk 4 1 oTiokeHHas 3anuch 1o muHe K B 6aHk 5.

OGuwee
NpPOCTPaHCTBO
OXFFFFFFFF
HOST (MSH)
7/ 0x80000000
3APE3EPB/POBAHO
( 0x74000000
MSSD BANK 3 (MSSD3)
BHyTpeHHee = | 0x70000000
[ 3APE3EPB/IPOBAHO
NpOCTpaHCTBO OXO3FFFFFE 2 0x64000000
X |:| MSSD BANK 2 (MSSD2)
3 0x60000000
[}
~N 3 | 3APE3EPB/IPOBAHO
N ? —— 0x54000000
3 MSSD BANK 1 (MSSD1)
1 2 | 3APESEPB/IPOBAHO 0x50000000
3APE3EPB/IPOBAHO | 'g:, | 0x44000000
3 MSSD BANK 0 (MSSDO0)
| '6| 0x40000000
o JRE—
| E"-l BANK 1 (MS1)
0x001FO3FF | 0x3800000
Peructpbl nepudepun | BANK 0 (WIS0)
0x001F0000
3APE3EPB/IPOBAHO | < N
0x001EO03FF ED 0x30000000 ~
BHyTpeHHne perncTpbl OXO0LEC000 | g( PROCESSOR ID 7 \
X 0x2C000000
SAPESEPBIPOBAHO OX0015FFFF | 3 PROCESSORDS oxzsoooooo |
X e X
Bnok BHyTpeHHel namatn 5 0x00140000 | 8—' PROCESSOR ID 5 0x24000000 |
X Q X
3APE3EPB/IPOBAHO 3 PROCESSOR ID 4
- - ’ 0x0011FFFF | §_: PROCESSOR D 3 0x20000000 | Kakablit SBASieTCA Konueit
JIOK BHYTPEHHeW namsatu c BHYTPEHHEro NpocTpaHcTBa
0x00100000 s 0x1C000000 TP pocTp:
3APE3EPB/POBAHO OXOOODERER | E| PROCESSORID 2 0x18000000 |
X = X
Brok BHyTpeHHen namatn 3 | gl PROCESSOR ID 1 0x14000000 |
0x000C0000 @ X
3APE3EPBMPOBAHO S | 'g\ PROCESSOR ID 0 X10000000 )
X
Bnok BHyTpeHHel namaTu 2 | § N BROADCAST
3APE3EPB/IPOBAHO 0x00080000 ~N g 0x0C000000 7
o
O0x0005FFFF N~ c
Briok BHyTpeHHeln namatn 1 ~ 3APE3EPBNPOBAHO
3APE3EPB/IPOBAHO 0x00040000 >
0x0001FFFF OxO3FFFFFF
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. Kakbiii 0aHK BHYTpEHHEW MmaMsITH pa3OuT Ha JiBa
MOAYJis: B OJHOM XpaHSTCS UETHbIE KBAJApOCIOBa, a B JpyroM HedeTHble. HMeercs
BO3MOKHOCTbH BBITIOHATH JBa JOCTyINa B OJHOM TaKT€ K OJTHOMY OaHKY, €CIId MPOUCXOIUT
paboTa ¢ pa3HBIMH MO YETHOCTHM KBAAPOCIOBAMH. DTO TMO3BOJISIET B HEKOTOPBIX CIydasx
(coxpaHeHUe 1 BOCCTAaHOBIIEHHE KOHTEKCTAa, IEPEChIIKA JAHHBIX ) 00€CTIeUnBaTh IIUPUHY HIUHBI
JTAHHBIX 110 256 pa3psioB.
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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 MCIOIB3YETCSI B COOTBETCTBUU C
outamu ynpasieHus B peructpe SYSCON. AnpecHoe MPOCTPaHCTBO XOCTa HMEET pa3Mep JiBa
TUTaclioBa M ompejaensercss 3HaueHueM crapiero (31-ro) Ourta aapecHod mmubl. Ecnu
our ADDR31 paBen «l», TO 9TO yKa3blBaeT Ha JOCTYN 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

DT0 agpecHOe MPOCTPAHCTBO MAMSTH OTHOCUTCS K BHEIIHEW MaMsATH U YCTPOMCTBaM
BBoJa-BeiBoja (SDRAM, SRAM, mnepudepus BBOAa-BbIBOJAa U JpYrHe CTaHAApTHHIC
yCcTpoiicTBa MaMmsTH). BHemHuit natepdeiic moanepuBaet pazoueHue oomiero 6anka BHEITHEN
MaMsITH Ha OT/ACJIbHbIC OAHKU U CTAaBUT UM B COOTBETCTBHE CICIIMAIbHBIE CUTHAJIBI BHIOOPKH U
Ipyrue ympasisioniye curHaibl. Mmeercs Habop OankoB mns SDRAM u goctynm K HUM
MPOU3BOJUTCS Yepe3 BBIBOABI BbIOOpa BHemHed mnamsta nMSSDO, nMSSDI1, nMSSD?2,
1 nMSSD3; noctyn k 3TUM 6aHKaM ocyiecTBiseTcs mo npotokoiny SDRAM. [Ipyroii Habopa
0aHKOB OMpe/eieH BhIBOIaMU BbIOOpa BHemHel nmamsatu MSO u MS1, rae npoTokon goctymna
KOH(pUTYpUpyeTCs 0JIb30BaTEIEM KaK KOHBEUEPHBIN MU MTPOTOKOJ MEJICHHOTO YCTPONUCTRA,
U mapameTpbl 3TuX OaHkoB ompeaenstoTcs peructpom SYSCON. Aznpec BHeHIHEH NMaMsaTh
paszensercs Ha MoJis Kak rnmoka3ano B Tabnuie 19.

Tab6numa 19 —IIpocTpancTBo 6aHKa BHEIIHEH MaMATH

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 6auk 0 (nMSSDO0);

10001 — 3ape3epBUpOBaHO;

10100 — SDRAM 6ank 1 (nMSSD1);

10101 — 3ape3epBUpOBaHO;

11000 — SDRAM 6ank 2 (nMSSD2);

11001 — 3ape3epBHPOBAHO;

11100 — SDRAM 6ank 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/bIi Mpolieccop KiacTtepa
BUJUT BHYTPEHHIOIO MaMATh JIFOOOT0 IPYroro nmpoueccopa. ITo Mo3BOJSET OTHOMY HPOLIECCOPY
JIETKO 3alUChIBaTh M CYHUTHIBATh JAHHBIE JIPYTUX MPOIECCOPOB B MYJIBTUIIPOIIECCOPHOU
cucteme. llupokoBemarenbHoe npoctpancTBo (broadcast) mo3BoJisieT Mmoiy4arbh AOCTYN IO
3alMCcH BO BCE MPOLIECCOPHI KIacTepa OJHOBpeMEeHHO. Kaxplil mpoleccop B KilacTepe UMEET
ceoit ID. KomnmuectBo mporeccopoB B KiacTepe — OT JBYX 10 BOCbMH. BHemiHue
MYJBTUIIPOLIECCOPHBIE aJipeca pa3/ieJieHbl Ha MOJIs, Kak noka3aHo B Tabmiuie 20.

Tabnauma 20 — [IpocTpaHCTBO MYIBTHIIPOIIECCOPA

buter Nmsa Onpenenenue

ADDR25-0 Address butbl, KOTOpbIE OCYLIECTBISIIOT BBIOOpP JAaHHBIX BHYTPHU
aJIpECHOTr0 IIPOCTPAHCTBA ONPEAEICHHOr0 OaHKa

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

00100 — mporeccop IDO;

00101 — mporeccop ID1;

00110 — mporeccop ID2;

00111 — npomeccop ID3;

01000 — mponeccop 1D4;

01001 — mporreccop IDS;

01010 — porreccop ID6;

01011 — mponeccop ID7

ADDR31 Host Select Onpenenurens tuna aapeca. Ecmu ADDR31 =0, To angpec
MOXKET HaXOAWThCS BO BHEIIHEM, BHYTPEHHEM WIU
MYJIBTUIIPOLIECCOPHOM aJJPECHOM MPOCTPAHCTBE

CoOcTBeHHOE BHYTpPEHHE MPOCTPAHCTBO IMPOLIECCOPA, BKIHOYAs YHHUBEpPCAJIbHbIC
PETUCTPBI, MOXKET OBITh JOCTYITHO 4Yepe3 MYJIbTUIPOILECCOPHOE MPOCTPAHCTBO, BKIIFOYAS
MPOKOBENIATENBHOE MPOCTPAHCTBO, TOJBKO I omnepauui 3amucu. M3-3a ucnonHeHus
JAHHBIX OTMEpalfii Yepe3 BHEIIHIOW IIUHY, OHU JOJDKHBI UCIOJIB30BAaThCSl TOJIBKO B OCOOBIX
CIIydasiX, KOT/ia JaHHbIE JOJKHBI TPOUTH Yepe3 BHEIIHUN nHTepdeiic mpormeccopa.

7.3.4 BHyTpeHHee aipecHO€e MPOCTPAHCTBO

BHyTpeHHee aapecHoe MPOCTPAHCTBO COOTBETCTBYET COOCTBEHHOMY aJpeCHOMY
MPOCTPAHCTBY MPOIECCOPa U YHUBEPCAIBHBIM perucTpaM. BHyTpeHHEe MPOCTPaHCTBO aipECOB
noka3aHo Ha pucyHke 12. OHO ucnonb3yercs s Iepefadn BHYTPH IMpoleccopa U AOCTYI K
3TOMY HPOCTPAHCTBY MaMATH HE OTOOpakaeTcs Ha muHE Kiactepa. OHO UCMONB3YyeTCs s
A0CTyna K OokaM BHYTpeHHeH namatu. M3 pucyHka BUAHO, 4TO BCE YHUBEPCAIbHBIE PETHCTPEBI
IpoLIeccopa, a TaKXKe PEerucTphl nepudepun UMET aapec B oOmel kapre mamsatu. OgHAKO
JAOCTYN K pEerucTpaMm IO ajpecy MamsITH BO3MOXKEH TOJNBKO Yepe3 MYJIbTHIIPOIECCOPHOE
IpocTpaHcTBO. HeBO3MOXKHO 0OpaTHTCS K pEeTHCTpaM, MCIONb3Ysl UX BHYTPEHHHUI ajipec BHE
MYJIBTUIIPOLIECCOPHOI 00JIaCTH.
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B komaHmax 3arpy3ku\XpaHEHHs aJpec He MOXET yKa3blBaTh HA PETUCTPHI Yepes3
BHYTpEHHee IpocTpaHcTBO. DMA Takke HE MOKET HalpsSAMYIO [OJIy4YaTh IOCTYII K PETHCTPY.

7.3.5 TIIpocTpaHCTBO YHHBEPCAJIbHBIX PErHCTPOB

VYHuBepcalbHbIE PErUCTPbl B KapTe€ MaMsITH paclpeiesieHbl Mo TpynmaMm, B
COOTBETCTBUHU C UX OTHOIIEHHEM K pa3IMUHBIM MOAYJSAM mpoueccopa. Hampumep, peructpsl
oomero HaszHadenus (POH) mamabix (XR31-0, YR31-0, mimn XYR31-0) BEIYHCIHTEIBHBIX
OJIOKOB HaxOJISATCS B OJIHOM IpyMIe perucTpos, Toraa kak POH maHHBIX 1S 1IETOYMCIEHHOTO
AJIY (J30-0 mmm K30-0) — B gpyrux. Kaxkmas rpymma permcTpoB COOTBETCTBYET
OMpe/IEICHHOMY JIUANa30Hy aJIpecOB MaMATH, T.K. BCE PETUCTPbHI B IPYIIIE UMEIOT CBOM aJpec B
KapTe mnamsaTH. TepMHH «YHUBEPCAJIbHBIA PErucTp» YKa3blBa€T HA HECKOJBKO BaXKHBIX
0COOEHHOCTEH:

— PErucTp MMEET aJpec B KapTe MaMATH, YTO yKa3bIBA€T Ha BO3MOXKHOCTH JOCTYIIA
JIPYTUX MPOLECCOPOB B MYJIBTUIIPOLIECCOPHOI CUCTEME K TAaHHOMY PETHCTPY MOCPEICTBOM €0
aapeca;

— COJIEP)KMMOE PETUCTPa MOXKET OBITh 3arpyKEHO U3 MaMSITH, COXPAHUTCS B MaMATH
WK TiepeaBaThCsl B\M3 APYrUX YHUBEPCAIbHBIX PETHCTPOB MPOIIECCOopa;

— PpEerucTp MOXET OBbITh JOCTYIIEH B OJWHApHBIM, JBOMHONW U CUETBEPEHHBIH
(xBagpopeructp). [IpaBaa psi perucTpoB MOXKET OBITH JOCTYIIEH TOJIBKO KaK OJHMHAPHBIE.

MynbTHnponeccop MoiaydaeT JOCTYNl K YHHBEPCAIbHBIM PErHUCTpaM JIPyroro
mpolieccopa ¢ MCIOJIb30BAHUEM aJPECOB MaMATH, KOTOPBIE HAXOIATCA B TaOJMIAX TPYMII
pEerucTpoB Kak 4acThb ajapeca. Ho mpu mocTyme K perucrpy OINpeAesIeHHOIo Ipolieccopa
HEOOXOMMO J00aBIICHHE CMEIICHUS I KaKIOro KOHKPETHOro mporeccopa (pucyHok 12).
Cnenyroumii npuMep Kojia MOKa3bIBAET MYJBTUIPOLECCOPHBIE JOCTYIbl K YHHUBEPCAIBbHBIM
perucTpam Apyroro npoieccopa. B npumepe ouH npoieccop B MyIbTHIPOLIECCOPHOM CHCTEME
nepeHocut coziepxumoe csoero peructpa XR1 B peructp XRO nponeccopa P1.

JO =P1_OFFSET_LOC;;

/* P1_OFFSET _LOC pagen 0x1400 0000, uro yka3siBaeT 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 MocTym. [logOOHBIN THUN YTEHHUS BBI3BIBACT TE€HEPAIUIO
IIPOLIECCOPOM UCKIIFOUUTENIBHON CUTYaLUU.

3arpy3ka, COXpaHEHUME U TIEpPEChUIKa COJAEPKUMOTO YHUBEPCAIbHBIX PETUCTPOB
JOCTyIIHA BHYTPH IPOLIECCOpa ¢ UCIOJIb30BAHMEM UMEHH pErucTpa B KOMaHJax rpoleccopa, a
HE 10 ajpecy B namsTu. MiMeHa peructpoB cojepkarcs B Tabnuile rpymm peructpos. Komanna
3arpy3Ku perucTpa YuTaeT JaHHbIE U3 MaMSITH IpoLeccopa U NoMeIaeT ux B peructp. Komanaa
COXpaHEHMsI peructpa OepeT JaHHbIE U3 PETUCTpPa U NMOMEIIAET UX B MaMATh IPOLIECCOPA.
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Komanna nepecbuikn KONMpPYEeT AAHHBIE M3 OJHOIO PErucTpa B Apyrou. MMerorcs Taxxke
KOMaH/Ibl 3arpy3KH KOHCTaHThI B PETUCTP, KOT'/1a 3HAUEHHE OllepaHaa OepeTcs U3 KoJa KOMaH bl
¥ noMeniaercs B peructp. Cienyromuil npuMep MoKa3pIBaeT JOCTYIIbI 3arpy3KH, COXPAHEHUS U
nepenayu OJHOrO PErucTpa.

XRO =0x76543210 ;; /* 3arpyxaet B XR0 koHkpeTHbIe 32-0UT q1aHHBIC */
XR4 =[J31 + 0x43] ;; /* 3arpyxxaet B XR0 nanHble u3 sueiiku naMatu ¢ agpecom 0x43 */
[JO +J4] = YRO ;; /* coxpansier YRO B mamstp */
XR7=SQSTAT ;; /* nepenaet cogepxkumoe SQSTAT B XR7 */
[Tpr BO3MOXHOCTH BBITIOJIHEHHS TIPOIIECCOPOM 0 4-X KOMaHJ] OJTHOBPEMEHHO MOKHO
BBITIOJTHUTH:

ABC KOMaH/BI 3arpy3KHU pECTUCTPOB U3 MMAMSATH,

ABC KOMaHbl COXPAaHCHHUA B IIaAMATD,

ABC KOMaH/bI ICPECHIIKHU,

— JHABC 3arpy3Ku peruCTpOB KOHCTAHTAMMH.

Bce T Tunbl KoOMaHA BBIOIHSIOTCS B 1esouncieHHbIX J u K Moaymsx.

Jlnst OJHOBpPEMEHHOTO JO0CTyla K JABYM WM YETHIPEM perucrpam, oOpa3yrolum
JUTMHHBIE CIIOBA M KBAJPOCIIOBA, IPEIyCMOTPEHA CIeMalbHAs TEXHUKA 00pa30BaHUs HOBOTO
uMeHu peructpa. [Ipu 3ToM, U3MEHEHUEe HMEHU PEruCcTpa YKa3blBaeT Ha JUana3oH PErucTpoB,
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] aJpeCcOB CIBOEHHBIX U
CUETBEPEHHBIX PErucTpoB. [lJis CIBOECHHOTO PErucTpa ero MIIJIIMKA HOMEpP JOJKEH OBITh
KpateH JByM (Hampumep, R1:0, R3:2, R27:26), a nnsi CUYETBEPEHHOIO KpPAaTEH YEThIPEM
(mampumep, R3:0, R7:4, R31:28). Cnenyromuii mnpumep Koja IOKa3bIBACT 3arpys3Ky,
COXpaHEHME U Ilepeiavy CABOEHHOIO M CYETBEPEHHOIO PETUCTPA.

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

XR3:0 =Q [K4 +=K5] ;; /* 3arpy3ka XR3:0 u3 namsita */

L [JO +J2] = YR31:30 ;; /* coxpanenne YR31:30 B mamsith */

Q [K31 + K28]=YR7:4 ;; /* coxpanenne YR7:4 B mamste */
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
OIepaIysi Ha3bIBACTCSl «HOPMAJIbHBIN JOCTYI YTCHUS \ 3aMUCH».

st Mcronib30BaHMs MPEUMYIIECTB 00pabOTKU «OJHAa KOMAaHJda — MHOTO JIaHHBIX)
(SIMD), apxuTekTypa WIMHBI IIpoLieccOpa IOAJEPKUBAET THUIIBI JIOCTYIA, B KOTOPBIX
COJEPKUMOE OJIHOTO CJIoOBa MaMATH MOXET OBbITh 3arpyKeHo B JIBa perucrpa
(IMpPOKOBEIIATEIBHOE YTEHUE), U TUII JIOCTYIA, B KOTOPOM HECKOJIBKO PETUCTPOB MOTYT OBITh
3arpyKeHbBI\COXPaHEHBI C PA3IUYHBIMU JaHHBIMHU, HCIIOJB3Yys OJHO CIOBO B MAMATH (IOCTYII
00BbEIMHEHHOT'O YTEHUS WU 3aIIUCH).
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OTMeTHM, 4YTO AOCTYI IIMPOKOBEUIATEIBHOTO YTEHUS MPOUCXOIUT TOJBKO MEXKIY
MaMsIThblO W  PETUCTpaMU  BHYTPH MPOIECCOpa, TOrJa KaKk MYJIbTUIIPOIECCOpHAs
HMIMPOKOBEIIATENbHAS 3aUCh MOKET MPOUCXOAUTH OJHOBPEMEHHO IO BCEM MpOIEccopaM B
MYJIBTUIIPOLIECCOPHOM CUCTEME.

[IpocTpaHCTBO PETUCTPOB COCTOUT U3 64 PErHCTPOBBIX TPYHI C KOJIUYECTBOM
PErUCTPOB B rpyIme paBHbIM 32. ['pymimsl peructpoB onpeaencHsl B quanazone 0x3F-0 (63-0).
I'pymmer 0x1F—0 (31-0) moctymHbl A JIFOOBIX KOMaH Iepeaadd JaHHBIX (3arpyska
KOHCTaHTOM, TepechUIKa perucTpa, 3arpy3ka u coxpanenue B mamst) ['pymmsr 0x3F-0x20
JOCTYIHBI TOJILKO KOMaH1aM TMePeChUIKH PErUCTPOB U APYTUM MacTepam Kiactepa.

['pynmel peructpos:

— 0x00—0x09 BeUMCAUTETBHBIE MOIYIH X U Y;

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

— 0x0A,0x1B Moaysb OTIaaKH;

— 0x1A ycTpoWCTBO yIpaBIICHUS;

— OX1E—0x1F ycTpoiicTBO 3aIUTHI TAMSTH;

— 0x20 — 0x23 xonTpomiep DMA;

— 0x24 KOHTpOJUIEp BHEIIHETO MOPTA;

— 0x25 — 0x27 mopTHI CBsI3H;

— 0x38, 0x39, u 0x3 A KOHTpOJIEp PEPHIBAHUI;

— 0x3D monyns JTAG;

— 0x3F xananst AutoDMA.

[Tpoune rpynmnsl 3ape3epBUpOBaHbI. JlaHHBIE PErHCTPhl HE MOT'YT OBITh JOCTYIHBI JIJIS
MIPUJIOKEHUM, T.K. OHU MOT'YT BBI3BaTh HENPEACKA3YEMYIO PEAKIIMIO ITPOLIECCOpA.

Cy1ecTByeT npsiMasi CBsA3b MEXAY aJIpECOM YHUBEPCAJIBLHOIO PETUCTPA B KapTe MaMATH
U TPYIIIOW, B KOTOPOW OH HaxXoAuTCsA. Ba)kHO 3HATH HOMEDP TPyNIbI, KOTOPON NMPUHAIIEHKUT
PErucTp, T.K. OHU MOTYT UMETh Pa3JIMYHbIE OrpaHUYEHUS nocTyna. [[ns onpeneneHus 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 OOpaTHUTh BHMMaHHE Ha aJpec perucrpa B IUIaHE €ro (perucrpa)
pacIoyioKeHus: B MPOLECCope: B siipe IMpoueccopa (BHYTPEHHUE YHUBEPCAIbHBIE PETUCTPHI)
wi B niepudepuiitnom moayne SOC-muHbI (pUCYyHOK 12), T.K. perUCTpbl UMEIOT pa3iHyHbIe
orpaHuueHus Joctyna. HekoTopsle U3 perucTtpoB HE MHCHOJIb3YIOT Bce 32  Owura.
Heucnonb3oBanHuble OUTHI 3ape3epBUpoBanbl. [Ipy 3amucu B perucTp ¢ pe3epBHbIMH OUTaMH,
pe3epBHBIE OWTHI JOJDKHBI OBITH 3alMCAaHbl HYJIEBbIM 3HaueHueM. llpu uTeHmm perucrtpa c
pe3epBHBIMU OUTaMM pe3epBHbIE OUTHI MOT'YT UMETh JIF000€ 3HAYECHHUE.
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7.3.6 I'pynmnbl perucTpoB BHIYHCIMTEIbHBIX MOAYI€ii

@aiin  perucTpoB BBIUUCIUTEILHOTO MOy COJIEPXKHUT 32 perucrtpa o0OIIero
HazHaueHus: (POH). CymectByer 1aBa mnono0HBIX (aitia, 1O OJHOMY B KaXIOM
BeIUUCIUTENbHOM Moayie (X u Y). Ognako, pakTUYECKH UMesl ABE TPYMIbI 10 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. Mcmonb3oBaHUE MOJOOHBIX TCEBJOHMMOB YJOOHO B KOMAaHJax MEPECHUIKU
PETUCTPOB, a TaKKe B KOMaHIaX YTEHHUS-3aIIUCU MpU padore C¢ mamarbio. C MOMOIIBIO
MICEBJIOHUMA MPOUCXOJUT JOMOJHUTEIBPHOE KOJAUPOBAHHE BBIMOIHAEMONW C PETUCTPOM
oTiepaIuu.

B tabmmmax 76 — 80 yka3aHbI BUIBI JOCTYIIOB K PETUCTPaM BBIYHCIUTEIHHOTO OJIOKA B
COOTBETCTBHUU C UX PACTPEICTICHUEM B MaMSITH.

Tabnuma 21 — ['pynma perucTpoB BEIYACIUTEIHHOTO OJ10Ka 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 Ox1E 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 Ox1E 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 OJ10Ka 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 0x1E OO5E He onpeneneno
YR15 Ox1E 004F He onpeneneno YR31 Ox1E 005F He onpeneneno

Tabnuma 23 — OO0beaMHEHHAS TPYIINA PETUCTPOB BEIYUCIUTETFHOTO 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 — O0beaUMHEHHAS 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

AO «IIKK Munanopy TCKA.431281.016CI1 86



Cneyugukayua K1967BH02BG

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 O0DE 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 O11E He onpeneneno
XYR15 Ox1E 010F He onpeneneno XYR31 Ox1E 011F He onpeneneno

OTMeTuM, 4TO JOMOJHUTEIBLHO UMEIOTCS HOMEpa TPy, KOTOPbIE HCIHOJIb3YIOTCS
KOMaHJaMH aJlbTEPHATUBHOIO JIOCTyNa C ucnoiib3oBaHueM Oydepa DAB u KoibleBbIX

Oydepos.
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7.3.7 Peructpbl BBIYHCJIUTEIHLHOI0 MOAYJIs 0€3 ajpeca B NaMsITH

EcTb HECKOJIBKO PETMCTPOB B BBIYUCIUTCIBHBIX MOIYJIAX, KOTOPBIE HE SBIISIOTCA
YHUBEPCAIBHBIMA U KOTOPBIE HE JOCTYIIHBI KaK YHHBEPCAJIBHBIE PETUCTPHI IMOCPEACTBOM HX
aJpecaluy B MNaMsITH. DT PETUCTPhl JOCTYIHBI TOJBKO IPHU BBITOJHEHUN CIIEHHAIbHBIX
KOMaHJ, KOTOPBIE NepeJatoT JaHHble Mexay HUMU 1 POH BBIUNCINTENIBHOTO MOYIIA.

7.3.7.1  Pecucmpuvr cmamyca svtuucaumenbHoix mooyneit (XSTAT/YSTAT)

Peructper XSTAT u YSTAT — 32-OuTHbICe perucTpbl BBHIYHCIMTEIBHBIX MOJYIICH,
KOTOpbIE XpaHAT cocTosHHUE (iaaroB monynen. Kaxnawlii ¢iar peructpa OOHOBISETCS MpU
BBIIIOJIHEHUHM COOTBETCTBYIOIIEH KOMaH/bl. Kak M3BECTHO BBIYMCIHUTENIBHBIA MOAYJIb COCTOUT
W3 BBIUUCIUTENBHBIX 0J10K0B: ALU, ymMHOXUTeNb, caBuratensb, CLU. Kaxapiit u3 »Tux 0J10K0B
dhopmupyet crienuanbHbie GIaru-npusHaky pe3ysbTaTa onepanun. Peructp cocTosHuii XpaHUuT
nanHble Quarn. Onaru UMEIT pa3Hblid TUM. BOJIBIIMHCTBO (uIaroB peructpa M3MEHSET CBOE
3HAQYCHHE TPHU BHITIOJHEHUU COOTBETCTBYIOIIMX KOMAHJ, OJHAKO €CTh CHeIUalbHbIe (hiaru
(sticky) xoTopble mociie UX YCTaHOBKM B l-¢ 3Hau€HHE yKe HEBO3MOXKHO cOpocuTh. COpoc
BO3MOXEH TOJIbKO KOMAaHJIOM 3arpy3ku peructpa. Stiky OUThl oueHb y0OHBI, KOTJa HYKHO B
KOHIIE aJITOPUTMA TIPOBEPUTH OBLIN JIN aHOMAJIbHBIE CUTYAIlUU TPU BHITIOJIHEHUH BBIYUCICHUI
Ha MPOTSHKEHUU BCEro airoput™Ma. B oTiinume oT HUX apyrue (iaard Hy>KHO MPOBEPATH (eciiu
HeoOX0/IMMO) cpa3y Mmocje BbIONHeHUus omnepanuu. [lompoOHoe omucanue OUT PETUCTPOB
X/YSTAT (3nauenue nociue copoca = 0x0000 0000) npuseaeHo B Tabsuiie 26.

Tabnuia 26 — Peructp coCcTOsIHUSI BBIYUCIUTEIHHOTO MOTYJIS

Homep Nms Hasnauenue
oura

0 AZ ALU. IIpu3Hak HyJI€BOro pe3yibTaTa Olepalnnuy
1 AN ALU. IIpu3Hak OTpULATEIBHOTO PE3yJIbTaTa ONEPALNHI
2 AV | ALU. Ilpu3Hak nepenojaHeHus pe3yapTaTa ofnepanuu
3 AC ALU. IIpu3Hak nepeHoca
4 MZ | YmHoxwuTens. [Ipu3Hak HyneBoro pe3ysibrara Onepaniu
5 MN YMHOxuTeNb. [Ipr3Hak oTpULIaTENIBHOTO pE3yNbTaTa Olepanuu
6 MV | YMmuoxutens. [Ipu3Hak nepenosHeHus pe3ynbTara ornepaiiun
7 MU | Ymuoxurens. [Ipusnak ncueznosenus (underflow) pesynpraTa onepauun
8 SZ Casuratens. [Ipu3Hak HyJIeBOTO pe3yibTaTa Olepalnuu
9 SN Casuratens. [Ipu3Hak OTpULATENTFHOTO Pe3yJIbTaTa Olepanun
10 BFO Cnsurarens. ®ar 6110ka omneparyii ¢ miaBaronei 3ansaTon
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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Homep Nwms Ha3nauenue
oura

20 UEN | Pa3pemenne (ecnmu 1) reHepanuu MCKIIOYUTEIBHONH CUTYAllMH IIpU
BO3HUKHOBeHMH (pitara ucuesnoBenus (underflow) pesynprara

21 OEN | Pazpemienne (ecnu 1) TeHepanuu WCKIIOYUTEIBHONH CHUTYallUH IIPU
BO3HUKHOBeHMH (piiara nepenoiaHeHus(overflow) pesysibraTta

22 IVEN | Paszpemienne (ecnu 1) reHepauMu HUCKIIOYMTEIBHOM CUTyalluud IpuU
BO3HHUKHOBEHHUH (hara ommbovnoro (invalid) pe3yibpTaTa npu onepammsx ¢
IIJIABAOILEH 3aI9TON

23 -

Stiky GuThI

24 AUS | Underflow B AJIY ¢ miaBarolei 3amsiTton

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 | IlepenonHenue B YMHOKUTEJNE C TJIABAIOIICH 3asITON

30 MOS | IlepenonHeHne 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 KOMaHA CYMMHPOBAHHA.

7.3.7.3  Pezucmpol ymHodycumensn

Peructpsi pesynbraroB ymHoxurtens (MR3—-0 u MR4) ncnonb3yroTcs AJ1sl HAKOTUICHUS
MPU  BBIMIOJIHEHUH OMEpalii YMHOXXEHHUSI C HAKOIJICHWEM, T.€. BBIMOJHAIOT (YHKIIMU
AKKyMYJISITOPOB.

7.3.7.4  Pezucmpol cosuzamens

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
koMaHJ. Oto peructpbl AaHHblX (TR31-0), peructpsr ucropum (THR3-0) u peructp
ynpasieaus (CMCTL). Kaxaplil peructp umerot mupuny 32 Gura.

7.3.8 TI'pynnbl peructpoB HejounciaieHHoro AJIY

Kaxnoe nenouncinennoe AY umMeer ABe rpymnibl YHUBEPCAIbHBIX perucTpoB. llepas
rpynna — (aia perucTpoB oOILIero HazHadeHus, BKIroydarommii 32 ciosa. Bropas rpynmna —
pPEerucTpbl Uil yKa3aHWs [apaMeTpoB KoubLeBOM Oydepusanuu. I['pynmbl  perucrpos
nexounciieasoro AJIY nokasans! B tadimmax 27 — 30.

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

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

— 26-8 —peseps;

— 27  —peructp ykazaTelns CTeKa peXHMa II0JIb30BaTelst (€CIM  BKIFOYCHO

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

Tabauna 27 —I'pynmna peructpos nenouucieHHoro 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 nenouncienHoro 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 onpeneneno 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 - Ipynma peructpoB mmkiamueckoro Oydepa mnemouncinennoro 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 Ox1E 01DC- Ox1E 01DF He onpeneneno

Tabnuuna 30 —['pynna peructpoB nukiandeckoro 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 cmamycul yenouuciennozo AJAY (J31/JSTAT u K31/KSTAT)

Peructpsl cratyca JSTAT (ansa J-IALU) u KSTAT (mns K-IALU) xpaHsT cocTOsAHUS
(baroB 1 OOHOBJISIOTCA B pe3y/bTAaTe BBINOJHEHUS Pa3IMYHBIX KOMaH]I iefounciaeHHoro AJIY.
[Ipu 3ammcu Bo3MoxkHO oOpamenue k peructpy JSTAT kax J31. Ilpu umcnonbs3zoBaHuH
B Ka4eCcTBE OnepaHaa B apu(METUYECKHX, JJOTHIECKUX M (DYHKIIMOHAIBHBIX omeparusax J31
paccmatpuBaetrcs kak Hodb. Peructpsl J31/JSTAT (K31/KSTAT) (3Hauenue cbpoca =
0x0000 0000) orucansl B Tabauie 31.
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Tab6nuuma 31 — Peructp cocrosaus nenouucieHHoro 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 Ipymibl BHIMOMHAIOT CHEIHAIbHbIE (YHKIIHH.
OcCoOOEHHOCTBIO JaHHOM TPYMIbI SBISETCS TO, YTO PEruCTPbl JOCTYIHBI TOJBKO Kak

OJHOCJIOBHBIC.

Tabnuma 32 — ['pynma perucTpoB yCTpOCTBa yIIPaBICHUS

Nma Onucanue Anpec Suaserue 1o
YMOJTYaHHIO
CIMP Brraucnennsiii anpec nepexonaa 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 UCKIIOYUTEIBHON CUTYaLlUN Ox1E 0344 He onpeneneno
DBGE BosBpar u3 smymsinun Ox1E 0345 He onpeneneno
Ox1E 0346-
) ) OX1E 0347 )
LCO Cueryuk 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 ¢iaramu 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 (PIIaroB 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 WJIM BBIXOA) M obOecreunBaer 3HadeHue (1 wmmm (), 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 ucnonssyet outet 0 u 4, FLAG1 ucnonssyer 6utel 1 u 5, FLAG2
ucnonb3yet outsl 2 u 6, FLAG3 ucnonszyer 6utsl 3 u 7.

7.3.9.2  Pezucmp ynpaenenua SQCTL

YcTpoiicTBO yrpaBieHus OCIEA0BATEIbHOCThIO KOMaH/l KOHTPOJIUPYETCSl 3HAYEHUEM
peructpa SQCTL. Ilocne cOpoca 3Hauenue peructpa paBHo 0x0000 0004. Tlompobuoe
OIMHMCaHUE BCEX OUT perucTpa npuBeeHo B Taduie 34.

Ta6numa 34 — burel peructpa ynpasnenus SQCTL

Howmep Outa Nwms Ha3znauenne
0 -
1 -
2 GIE I'moGanbHOE pa3penieHue npeprIBaHU:
1 — mpepbIBaHUS pa3pelIeHbl;
0 — 3anpemnieHsl
3 SWIE Pa3pemenrie reHepani MCKIIOYUTENbHBIX CUTyalMil (IpOrpaMMHBIX
IpepbIBaHUMN):
1 — paspermieHo;
0 — 3anpermieHo
4 _
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 — ucnonwiyercs peructp USP

8 DBGEN Pazpemenne otmanku:
1 — pa3pemeHo;

0 — 3anpemieHo

9 NMOD Pexxum pabotsr:

0 — monbp30Barelsb;

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 reHepanuy UCKIIOYUTEILHOM cuTyanuu ot 0ydepa Tpacc:
0 — 3anpemieHo;
1 — paspemieHo

12 DF_IEEE |Pa3pemaer ucnojib30BaHHE KOMaH] 00paOOTKH JaHHBIX C IUTaBarOMIEH
3aIISITON JBOMHOW TOYHOCTH:

0 — ucnonb3yeTcs pacliupeHHast TOYHOCTD;

1 — xox KOMaHABl PACHIUPEHHON TOYHOCTH COOTBETCTBYET KOIY
KOMAaHJIBI BOMHOW TOYHOCTH

13 BYTE_ON |Pa3pemenue ncnons3zoBanne kojaoB komanasl TRAP 32-63 B kauecTBe
KOJI0B npeduKca i CO3AaHMsI HOBBIX KOMaH/:

0 — xomanasl TRAP 32-63 ucnonb3yrorcs Ui TeHepaluu UCKITI0YEeHUH;
1 — xomangsl TRAP 32-63 ucnonbe3yroTcs B kadecTBe npedukca

14 USP Pazpemienue nucnonb3oBaHus AByX ykaszarenen crekos (peructp JK27):
0 — peructp JK27 oaus A5 monb30BaTels U CyNepBU30Pa;
1 — 1 moB30BaTENS U CyNEPBU30PA UCHOIB3YIOTCS Pa3HbIE PETUCTPHI

31-15 - 3ape3epBUPOBAaHbl M HE HCIONB3YylOTCA. [Ipu uTeHuM Bcerjga paBHBI

HYJIIO

bute 12, 13, 14  peructpa  ymopaBiI€HHs  COOTBETCTBYIOT  JOMOJHHUTEIbHBIM
BO3MOXHOCTSIM IIPOLECCOPa U UX BKIIFOUEHHUE IOJKHO OBITH IOMOJIHUTEIBHO Pa3peiieHo OUTOM
peructpa EXT_FUN.

7.3.9.3  Pecucmp ynpagnenusn (SQCTLST). Ycmanoexa oum

but SQCTLST saBnsiercst nceBnonumom it SQCTL. ITpu 3anucu o 1aHHOMY ajipecy,
«1» B moOoM OuTE 3aMMCHIBAEMBIX JaHHBIX YCTaHAaBIUBaeT cooTBeTcTBYIommiA 6uT B SQCTL,
Toraa Kak «0» B 3aIMCBIBAEMbIX JaHHBIX HE MEHsET 3HaUeHHE OuTa.

7.3.9.4  Pezucmp ynpasnenus (SQCTLCL). Copoc o6um

butr SQCTLCL saBnsiercs nceBnonumom st 3anucu B SQCTL. Ilpu 3amucu 1o
naHHOMY azpecy «0» B JIF000M OWTE 3aMMCHIBAEMBIX JaHHBIX COPACHIBAET COOTBETCTBYIOIIUN
out B SQCTL, Torma kak «1» B 3alMChIBACMbBIX JAHHBIX HE MCHSCT 3HAUCHUE OUTA.
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7.3.9.5  Pecucmp cmamuueckux ¢pnrazoe (SFREG)

Cratuyeckue ¢uard UCHOIB3YIOTCA KaK CTaTUYeCKHe Komuu ycioBuid. [lpu xemanuu
COXpaHUTh 3HAYEHHUE YCIIOBUs, 10 TOrO, KaK Apyras KOMaHaa IOMEHSAET €r0 3HAa4eHUE, MOKHO
ckonupoBath 3HaueHue B peructp SFREG u ucnonb3oBaTh ero mosxe kak ycinosue. Bee
cratudeckue (rmaru ycnoBuii rpynmupyiorcs B peructpe SFREG. Peructp SFREG mocne
cOpoca paBeH HYJIO ¥ OMUCAHKE €T0 Pa3psA0B MPHUBEIEHO B Tabmuie 35.

Tabnuma 35 — butel peructpa craTudeckux ¢Iaron

Homep Outa | Hms Ha3zunauenue

0 GSCFO | Cratnueckuii ¢iar nemouncieHHbx AJTY

GSCF1 | Cratnueckuii iar nemouncieHHbIXx AJTY

XSCFO | Cratnueckuii hiar BEIUMCIUTETLHOTO MOAYIS X

XSCF1 | Cratnueckuii hiar BEIUMCIUTETLHOTO MOAYIS 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 pacwmupennuvix @yuxyui (EXT_FUN)

Peructp cocrout u3 omHoro OuTa, 3HAUYEHHWE KOTOPOTO MOXKET OBITh MPOYUTAHO B
peructpe SQSTAT, out 30 — EXT_MODE. 3toT 6uT mo copocy ycranaBiauBaetcs B «0»
(Bce pacmpeHHble (DYHKIIMU 3alpeIeHbl) U MEHSIET CBOE 3HAYeHUE Ha IMPOTHUBOIOJIONKHOE

BCAKHUI pa3 mocne BoinosHeHus komauasl 0X8BSE1A3C. DToT koA 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 ympaBieHus. [logpoOHoe ommcaHue pa3psiioB PEerucTpa MPHUBEACHO B

tabmnure 36.
Tabnuma 36 — bure peructpa SQSTAT
Howmep Outa Nwms Hasznauenue
1:0 MODE Texymmii pexum paboThl Iporeccopa:
00 — monp30BaTelb;
01 — cymepBu3op;
11 — smymnsrop.
Jpyrue cocTosiHAsI HEBO3MOKHBI
2 IDLE [Ipouieccop B COCTOSIHMM 0XKHIaHUs IPEPBIBaHUS (€cin «1»)
7:3 SPVCMD | 3nadenue nmapamerpa mnocieaHeit BeIMOJTHEHHON koMan sl TRAP
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Howmep Outa

Nms

Hasznauenue

11:8

EXCAUSE

Koa nocnenneit MCKIIIOYUTEILHON CUTYAIIUHN:
0000 — xomanma TRAP;

0001 — rouka HaGmroaeHus wim 0ydep Tpacc;
0010 — xoMaH/1a IIaBAIOIIEH 3aIISITOM;

0011 — ommbouHas TUHUSA KOMAaHI];

0100 — HEeBBIPOBHEHHBIH TOCTYIT;

0101 — mombITKA 3alMCH 3AIIUIIEHHOTO PETHCTPA;
0110 — nepenosHEHUS CYETYMKA CTATUCTUKH,
0111 — ommbounsi qoctyn 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 cutyaiuu, BeI3BaBILEH NEPEXO/T B PEKHUM IMYIISTOPA:

1111 — ne ObUIO TIEpEXO/a B PEKUM SMYJISITOpa Tociie copoca;
0000 — xomanma EMUTRAP;

0001 — 3ampoc JTAG;

0010 — cpaboTana Touka HaOJIIOICHUSI.

Bce npyrue koabl 3ape3epBUpPOBaHbI U HE MOTYT ITPUCYTCTBOBATh

16

FLAGO

Cocrosuue BHemrHero seisoga FLAGO

17

FLAG1

Cocrosuue BHemrHero Beisoga FLAGI

18

FLAG2

Cocrosuue BHelrHero Beisoga FLAG?2

19

FLAG3

Cocrosuue BHelrHero BeiBoga FLAG3

20

EXE_ISR

@uiar ycraHaBiuBaercs B «1» npu:

- Iepexo/ie Mpoleccopa B COCTOsTHIE 00pabOTKH pepbIBaHMS,

- 3anucu JaHHbIX B peructp RETIB.

YcraHoBIIeHHBIH Quiar 3ampeniaeT IpepbIBaHMs.

®mar cOpachIiBaeTCs:

- KOMaHA01 BbIxo/1a 13 npepoiBanus RTI,

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

COporeHHblit  ¢uiar 03HaYaeT BO3MOXKHOCTH OOpPabOTKHM HOBOTO
IIpEPBIBaHMS MPOLIECCOPOM

21

EXE_SWI

[Ipu3Hak TOro 4TO MPOLECCOP HAXOIUTCS B COCTOSHUM OOpabOTKH
UCKJIIOUUTENIbHON CUTyaluu (Korjaa paBeH «1»)

22

EMUL

[Ipu3HaK TOTO YTO MPOIECCOP HAXOIUTCS B PEXKUME SMYISATOpA
(vorma paBeH «1»)
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Howmep 6uta Nwms Haznauenue

23 ISR_MODE | ®nar ycranaBiauBaercs B «1» Impu nepexoe mporeccopa B COCTOSTHUAE
00pabOTKH MpepbIBaHHUA.

@iar cOpacbIBaeTCs:

- KOMaH01 BbIxona u3 npepeiBanus RTI;

- komanoi RSD (ecnu HeT 00pabOTKH UCKITFOUUTETHHON CUTYAIUN ).
YcTaHoBneHHBIN (har o3HauaeT coCTOsHUE 00pabOTKU MpephIBaHUS B
peXHUMe CylepBU30pa.

24 BTBEN Jyb6mupoBanue ourta 28

25:27 -

28 BTBEN bybep mnpenckazanus mnepexonoB BkiItoueH (eciau  «1»), nubo
BBIKJIFOUCH (eciu «0»)

29 -

30 EXT_MODE | ®nar BxitoueHus pacHIMPEHHBIX omepamnuii mporeccopa. [locie
ammapatHoro cOpoca 3HaueHne «0» (pacHIMpEHHBIE OIepaIiH
3aIperieHbl)

31 I_LOCK @iar OJ0KMPOBKU IpepbIBaHUM («1» — mpepblBaHUs OJIOKUPOBAHBbI)

7.3.10 I'pynma perucTpoB YCTPOiicTBA 3allIUTHI NAMSTH.

Boime  ynmoMuHanoch, 4TO MPOIECCOP HMMEET HECKOJIbKO PEXHMOB pabOThl U
OCOOEHHOCTBIO pEeXHMa TOJIb30BATENSl SBISETCS TO, YTO JUIsl HETO OTPAHUYEH JOCTYN K
HEKOTOPBIM almapaTHbIM pecypcaMm. OJIHAKO BHYTPEHHSSI MU BHEIIHSS MaMsITh OJMHAKOBO
JOCTYIHBI KaK JUIsl CYIIEpBU30pa, TAK U JUIS MOJb30BaTeld. Bmecre ¢ TeM B pszie IPUI0KEHUN
YKEJATEJbHO 3alUTUTh KOJ WJIH JAHHBIE CUCTEMBI OT Pa3pylICHHUS] HEKOPPEKTHBIM MMOBEACHUEM
MOJIb30BaTEbCKOM MpOorpamMMsbl. JJist 3TUX 1eel B MPOLIECCOPE UMEETCS TpyIIia PETUCTPOB, C
MOMOIIBI0 KOTOPOW MOXHO OIUCATh OTHAEIbHBIE PETHOHBI BHYTPEHHEW MaMSITH M CHOCOOBI
JOCTYyTa K HUM.

Bce peructpbl JaHHOW TPyNIbl JOCTYIHBI TOJBKO KaK OJHOCJIOBHBIC. 3aIlUCh K
perucTpam paspelieHa TOJbKO €ClId BKIIOUEH PEKUM UCTIOIb30BaHUs PACITUPEHHBIX (DYHKITUN
nporeccopa (out peructpa EXT_FUN).

Ta6nunma 37 —I'pynmna peructpa ycTpoHCTBa 3alUThI TAMATH

Nmsa Onucanne Anpec Suaierie 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 3anmrer 6 Ox1E O3E6 He onpeneneno
PU7 Peructp 3ammrer 7 Ox1E O3E7 He onpeneneno
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Nwms Omnucanue Anpec ?;qua:;ifnl:(())
- - Ox1E O03E8-Ox1E 03FB 0
PU CR Peructp ynpaBnenus Ox1E O03FC 0
- - Ox1E 03FD-0x1E 03FF 0

7.3.10.1 Pezucmpuol 3augumot (Pux)

Kaxprii peructp 3ammuThl TO3BOJSET OMKCATh ONPEACICHHYI 00JacTh MaMSITH H
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 noctyna Kk MOIyJt0 co cTopoHs! muH J u K:

00 — mounHBI 1oCcTyM;

01 — cymepBU30p UTEHUE U 3aMKCh, TOJIH30BATEIb YTCHUE;
10 — BceM TOJIBKO YTEHHUE;

11 — cynepBu30p TOIBKO UTEHHUE

27:26 I_AP | PexxuMm focTyna K MOAYIIO CO CTOPOHBI IIKHBI I:
00 — momHBI 10CTYII;

01 — TosbKO CyTIepBU30D;

10 — mocTym 3amnpernieH;

11 — nocryn 3anperniexH

29:28 H_AP | Pexum noctyna K MOAYIIO CO CTOPOHBI HIMHEL S (XxocT, DMA):
00 — yTeHHE M 3aIKCh;

01 — TONBKO YTEHHE;

10 — mocTy1 3amnpereH;

11 — noctym 3ampernieH

31:30 - pe3epB

[Tona STA n ENDA ucnonb3yrorcs A1 CpaBHEHHSI CO 3HAYEHUSMU aJIpECHBIX IIMH J,
K, I, S. Tlpu 3ToM B cpaBHeHHH y4acTBYIOT ToJbko OMTHI 20:10 yka3zanubix muH. [IpoBepka
BBINIOJIHSIETCSA TOJBKO NpHU JOCTyne K BHyTpeHHed mnamsatu. Tak qis K mmHbBI moctyma
MONa/laHie B HEKOTOPBII MOYJIb 03HAYAE€T HCTUHHOCTD CIEAYIOIIEr0 BbIPAXKEHHUS:

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

MuHuManbsHbld pazmMep Moayis paseH crpanune u3 1 KcmoB. Moayne moxer
paccmaTpuBaTthes Kak MHOKecTBO U3 1 K crpanui.

[Tpu HapymieHnu mpaB AOCTYHA K MOAYJIIO MAMSTH BbIpaOaThIBAETCS UCKIIIOUUTENIbHAS
cUTyaunusl.
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7.3.10.2 Pezucmp ynpasnenus (PU_CR)

Peructp ocyiecTBisieT BKIIOUEHHE B paboTy BceX GYHKIMIA MOy 3amuThl. [locie
cOpoca 3HaYeHHE perucTpa paBHO Hyir0. IlogpoOHOe omucaHue OWT perucTpa YHpaBlICHHS
npuBeneHo B Tabmuie 39.

Tabnauma 39 — Peructp PU_CR

Howmep Outa Nwms Ha3zunauenue

7:0 - 3ape3epBupoBaHO. bUTHI 001IEr0 Ha3HAYCHUS

VYipasineHue reHepanvel UCKIOYUTEIbHOM CUTYallUM IIPH 3arpy3ke
PErucTpOB yCTPOMCTBA YIPABICHHUS U MOAYJSA OTIANKHU U3 BHEIIHEH
8 PSD_fun | mamsru:

0 — paspenieHna reaeparus;

1 — uckimounTenbHAs CUTYyalMs TOJIBKO ITPU HAPYILIEHUH IIPaB JOCTyIa

VYrpaBiieHue aBTOMaTHMYECKUM CIIBUTOM YKaszaTels creka u ¢paiiMa
9 SP_byte npu pabote ¢ 6aliTaMu ¥ KOPOTKUMH:
- 0 — dyHKIMS BBIKITIOUCHA,

1 — ¢pyHKuuMs BKIIOUYEHA

BrxutroueHne (yHKITUY MIOMCKAa HOMEpa MaKCUMyMa-MHHUMYMa:
10 MIN_MAX | O — BBIKITIOYCHO;
1 — BKIIFOUEHO

BrikmroueHne aHain3a BbIX0a U3 LUKJIA:

0 — pa3pelieHne HMCMHOJb30BAHUS MPOLENyphl aHANIM3a 3aBEpPLICHUS
11 LC sup | mmkia. [To3BoJIsIeT COKpATUTh BPEMsI BBIXOJIa U3 IIHKIIA;

1 — mpu peanuzauuu nukiaos ¢ nomousto LCO, LC1 Oynyt notepu B
CKOPOCTH TIPH BBITIOJTHEHUH TTOCIIEAHETO TPEACKa3aHus

15:12 - 3ape3epBupoBaHo. butel 0011eT0 Ha3HAYEHUS

16 PUO_EN | Pa3pemenue pabotsl Moaysist 3amuthl 0:
1 — pa3pereHo;
0 — 3ampermieHo

17 PU1_EN | Pa3pemenue paboTsl MOAYIS 3aIUTHI 1:
1 — pa3permeno;
0 — 3anpemieHo

18 PU2_EN | Pa3pemenue paboTbl MOAYJIS 3aIUTHI 2:
1 — paspermieHo;
0 — 3anpermieHo

19 PU3_EN | Pa3pemenue paboThl MOIYIIS 3aIIHATHI 3:
1 — pa3permeno;
0 — 3anpemieHo

20 PU4_EN | Pa3pemenue paGoTsl MOAYJIS 3aIIUTHI 4:
1 — pa3perieHo;
0 — 3anpemieHo

21 PUS5_EN | Pa3pemenue paboTbl MOAYJISI 3aIUTHI S:
1 — pa3permeHo;
0 — 3ampernieHo
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Howmep 6uta Nwms Haznauenue

22 PU6_EN | Pa3pemenue paboThl MOIYIISI 3AIIUTHI 6:
1 — pa3peieno;
0 — 3ampernieHo

23 PU7_EN | Pa3pemenue paboThl MOAYJIS 3aIIUTHI 7:
1 — pa3pemeHo;
0 — 3ampernieHo

31:24 - 3apesepBUpoBaHO. bUThI 001IETO HA3HAYCHUS

7.3.11 TI'pynmnbl perucTpoB KOHTPOJLJIepa NMpephIBaAHUIA

JlaHHBIE TPYNIIBI PETUCTPOB OTHOCSATCS K BEKTOpaM NpPEpbIBAaHHUU, YIIPABICHUIO
MpEepBIBAaHUSMU M perucTpam cratyca (tadmuier 40 — 42). Bce permcTpbl KOHTpOJUIEpa
MPEPBIBAHUHN TOCTYITHBI TOJIBKO KaK OJJHOCIOBHBIE.

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 | Hu3skuit npuopurer Taiimepa #0 Ox1F 0302 He onpeneneno
IVTIMERI1LP | 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 Axpec 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 BriBoj 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 mpuoputet Taiimepa 0 Ox1F 0334 He ompeneneno
IVTIMER1IHP | Beicokuii mpuopureT 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 muamimme pa3psiasl 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 Anpec 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. Onmcanme
- . Ox1F 034A— ]
Ox1F 034D
INTCTL YnpapneHue npepblBaHuEM Ox1F 034E Cwm. Onncanue
- ) 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
Munanmue 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 npepbsiBaHui nIRQ3-0 (mpepsiBaHuil 4yBCTBUTENBHBIX K (POHTY WIH
YPOBHIO) ¥ 00ECTICYMBAET yIIPaBJICHUE CTAPTOM U OCTAaHOBKOM TaiiMepoB. [logpoOHoe onrcanme
paspsoB perucTpa npuBeIeHo B Tabmuie 43.

Tab6nauma 43 —Peructp INTCTL

Howmep Nwms Hasnauenue
oura
0 IRQO_EDGE | 3anpoc npepsiBanus no Bxoay nIRQO Bei3bIBaeTcs:
0 — ¢ponTOM cHurHana (U3 BHICOKOTO B HU3KHIA);
1 — ypoBHeM (HU3KHIN)
1 IRQ1_EDGE | 3anpoc npepsiBanus no Bxoay nIRQ1 Bei3biBaercs:

AO «IIKK Munanopy TCKA.431281.016CI1 102



Cneyugukayua K1967BH02BG

0 — ¢pponTOM CHTHANA (U3 BBICOKOTO B HU3KHUI);
1 — ypoBHeM (HU3KUIA)

2 IRQ2_EDGE | 3anpoc npepsiBanus no Bxoay nIRQ2 Bei3biBaeTcs:
0 — ¢dbpoHTOM cHrHaia (U3 BHICOKOTO B HU3KHUH);
1 — ypoBHEM (HH3KHIA)

3 IRQ3_EDGE | 3ampoc npepsiBanus o Bxoay nIRQ3 BeI3biBaeTcs:
0 — ¢dbpoHTOM cHrHaia (U3 BHICOKOTO B HU3KHUH);
1 — ypoBHeM (HU3KHUIA)

4 TMRORN | Pa3pemenue pabotsl Taiimepa 0:
0 — raiiMep OCTaHOBIICH;
1 — raiimep paboraer

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

31:6 - He ncnions3yrores v pu 4TEHUH BCET1a PABHBI HYJIIO

Bo Bpems cOpoca mporieccopa MOXKHO BBIOpaTh CIIOCOO IeHepalliyd MpepbIBaHUS IJIS
BHemIHUX BX0oA0B nIRQ3-0. 1o onpenensieTcss BHEMIHUM BbIBO1OM nBM.

Ecnm 3nauenue currana Ha BeiBoge nBM = 1 nipu cOpoce, To 3HaUeHHEM cOpoca aJis
INTCTL sBasercsa 0x0000 000F.

Ecnu 3nauenue curnana Ha BeiBoje nBM = 0 mpu cOpoce, To 3HaueHHEM cOpoca AJis
INTCTL sBasercs 0x0000 0000.

7.3.11.4  Pezucmput 3auenxu npepwvieanuit (ILATL/ILATH)

Bce 3ampocsl mpepbiBaHMM, KOTOpPbIE IIOCTYHNAKOT B KOHTPOJUIEP IPEPBIBAHUMN
¢ukcupyrorcs (3anmomunatorcsi) B peructpe ILAT. Peructp ILAT — 310 64-OuTHBIN peructp
JOCTYIHBIN TOJIBKO IO YTEHUIO Kak aBa 32-6utHeix peructpa ILATH u ILATL:

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

— ILATH — crapmas gacts ILAT (Outht 63:32).

Kaxp1ii OUT COOTBETCTBYET OJIHOMY IIPEPHIBAHUIO M YCTAHABIUBAETCS MTPU MOSIBICHUU
sTOro mpephiBanus. [lopsanok GUTOB 3aMpPOCOB MPEepPHIBAaHUI yCTaHABIUBAECTCS B COOTBETCTBUU
C mpuopUTeTaMu npepbiBaHui: 0 — camblii HU3KUI IPUOPUTET.

Peructp ILAT umeeT nceBAOHUMBI 17151 YIIPOIICHUS MPOIEYP YCTAaHOBKHU U cOpoca OUT
peructpa. [ns ycranoBku ucnonb3ytores peructpsl ILATSTL unu ILATSTH, a nnst copoca
ILATCLL wmun ILATCLH. Peructpbsl-ICEBIOHMMBI JOCTYNHBI TOJBKO IO 3amucH. llpu
YCTAaHOBKE 3alKChiBa€MOE 3HaueHHE | MPHUBOJUT K YCTAHOBKE OWTa, HOJb HE HU3MEHSET
3Hayenue. [lpu cOpoce 3amuce Hyns BbI3bIBaeT cOpOC, a 3amUCh €AWHUIBI HE W3MEHSET
3HAYCHHUE.

7.3.11.5 Pezucmpuot mackuposanus npepviganuii (IMASKL/IMASKH)

Kaxnpiii Out 3ampoca mpepbiBaHui, 3adukcupoBaHHbId B peructpe ILAT umeer
COOTBETCTBYIOIIHMI eMy OUT pa3zperieHus 00CIyKUBaHUs MpepbIBaHUs (M1 OUT MACKUPOBAHUS
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npepbiBanHusl). 3HaueHne 1 B OMTe MacKu pa3pemaeT MPOXOXKICHHE COOTBETCTBYIOLIETO €My
3anpoca npepsiBanust B ILAT it nanbHeiimeit o6padboTku.

Peructp IMASK — 64-OuTHBIA perucTp, AOCTYIMHBIH Kak JgBa 32-OMTHBIX pPErucTpa
IMASKL u IMASKH. Ilocne cbOpoca 3nauenue IMASKL Bcerma pasHo 0xE3C3CO000.
3nauenue peructpa IMASKH nocne cOpoca 3aBUCUT OT COCTOSIHUS BO BpEMsI COpoca BHEILIHETO
BbIBoZa IRQEN u moxet 6b1Th paBHO 0X00010061 (nBM=0) 1160 0x00011E61 (nBM=1).

7.3.11.6 Pezucmpul npuopumemmnozo MacKupoanus npepvléaHuil
(PMASKL/PMASKH)

Peructp PMASK — 64-OUTHBIN pEerucTp, JOCTYIHBIA Kak JABa 32-OUTHBIX pErucTpa
PMASKL u PMASKH. Peructpsl 1oCTYyImHBI TOJBKO MO YTEHHIO M OTOOPAXKAIOT COCTOSHUE
3alpoCcOB NIpPEphIBaHUM, KOTOpbIE MOCTYMAIOT Ha MPUOPUTETHBIM MMIKM(paTOp KOHTpOJLIEpA
MpepbIBAHUM.

Kaxnpiii OMT perucrtpa 3ampoca NpephIlBAaHUN COOTBETCTBYET ONPEICICHHOMY
MCTOYHUKY IIPEPhIBAHUIN U UMEET COOTBETCTBYIOIIMM €My (C TEM e HOMEPOM) OUT B PETUCTPE
mackupoBanusi IMASK u 6ut peructpe PMASK. Ha3nauenne OuT BceX ITHX pPETUCTPOB
npuBeaeHo B Tadauiax 99, 100).

Ta6nuuna 44 — butsl 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 npuoputet Taiimepa #1
5:4 - -
6 INT_LINKO nopr cBsizu #0
7 INT_LINK1 MOpT CBsA3H #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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Tabnuua 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 BriBog peructpa nIRQ2
12 INT_IRQ3 BoiBon peructpa nIRQ3
15:13 - -
16 INT_VIRPT Bexkropusiii peructp VIRPT
17 - -
18 INT_BUSLOCK | Bektop O6J0KHpPOBKH IIUHBI
19 - -
20 INT_TIMEROHP | Beicokuii mpuopuret Taiimepa 0
21 INT_TIMER1HP | Beicokuii mpuopuret Taiimepa 1
24:22 - -
25 INT_HWERR AnmnaparHas omunoka
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. Peructpsr TIMERX conepxar Tekyliee 3HauY€HHE IS
TaliMEPOB:

— TIMEROL Taitmep 0 miasmmias 4acTh TEKYIIETO 3HAYEHUS, TOJIBKO JIJISI YTCHUS,

— TIMEROH Taiimep 0 crapiias 4acTh TEKYILIETO 3HAYEHMS, TOJIBKO JJIS YTCHUS;

— TIMERIL Taiimep 1 mnanmas 4acTh TEKYIIEr0 3HAYEHMsI, TOJIBKO JUJISl YTEHUS;

— TIMERIH Taiimep 1 cTapmias 4yacTh TEKYIIETO 3HAYEHHUS], TOIBKO ISl YTCHHUS.

7.3.11.8 Pecucmput nauanvnozo 3navenua maiumepos (TMRINxH/L)

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

— TMRINOL Taiimep 0 Maazaiias yacTb HAYAJIBHOIO 3HAYECHUS;

— TMRINOH Taiimep 0 crapiasi 4acTh Ha4aJIbHOTO 3HAYEHMUS;

— TMRINIL Tatimep 1 Miaaiast 4acTh Ha4YaJIbHOTO 3HAYCHUS,

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

OOmee omucaHWe TPYMIBI PETHCTPOB  YIPABICHHS W CTaryca MPHUBEACHO
B Tabymtie 46. Jlanmee 6osee moapoOHO paccMaTpUBACTCS KaKIbIH PETUCTP B OTIEIHHOCTH.

Tabnuuma 46 — ['pynna peructpoB ynpasienus DMA

Nwms Onucanue Anpec Suaserue 1o
YMOTYaHHIO
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, Outhsl 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 UM kanaita DMA. TlogpoGHoe onucanue pa3psiioB
peructpa yrpasieHHs IpUBeeHO B Tadnuie 47.

Ta6numa 47 —Peructp DCNT

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

Peructp ynpasnenus DMA umeer Tpu agpeca:
— DCNT — peryssipHbIif agpec A 9TeHUS U 3aIiCH;
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— DCNTST - agpec nnst ycranoBku Out. JlocTymeH TOJMBKO MO 3amucHd. 3amuch «1»
YCTaHABJIMBACT COOTBETCTBYIOIINN OUT, a 3amuch «0» HE U3MEHSET €ro 3HAUCHUS;

— DCNTCL — angpec mis ounctku OMT. JloCTymeH TOJNBKO MO 3amucH. 3amuch «0»
cOpachIBaeT 3HAUCHHE OWTA, a 3aKCh «1» HEe U3MEHSIET ero 3HaUYCHHE.

Haznauenue 6uta nay3bl COCTOUT B TOM, YTO C €r0 YCTAaHOBKOM B 1 COOTBETCTBYIOIIMIA
kaHam DMA npuocTtaHaBiMBaeT CBOIO pabOTy U BO3OOHOBIIAET €€ TOJBKO MOCIIE TOrO Kak OUT
craHer paseH 0.

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

7.3.12.2 Pezucmp cmamyca DMA (DSTAT)

Peructp craryca DSTAT npennasHadueH TOJIBKO JUIsI YTEHUS U OTPAXKaeT TEKYILEe
COCTOSTHUE KaHAJIOB KOHTpoJuiepa. Peructp umeer paspsiiHOCTh 64 OuTa 1 1Ba ajipeca A0CTyIa.
Bropomy aapecy coorBerctByeT ums DSTATCL peructpa. IIpu urenun perucrtpa DSTATCL
BCE KOJbl OMMOOK B PETUCTPE cTaTryca OYHUIIAIOTCS M COCTOSIHME KaHala W3MEHsSeTcsl Ha
cocrosinue BoikitoueHo. Peructpel cratyca DMA (DSTAT, DSTATCL) MoryT OBITh AOCTYITHBI
TOJIbKO KaK JBOWHOE M CUETBEPEHHOE CJOBO. B perucrpe cocTosHus KaXKIOMY KaHaly
KOHTpoJuiepa oTBeAeHO Tpu OuTa. C MOMOUIBI0 3TUX OUT KOAUPYETCS COCTOSHHME KaHama.
Bo3MoxHBI creayronme 3HaueHHs COCTOSIHHS KaHaa:

— 000 — BeIKITIOUEH;

— 001 — pabortaer;

— 010 — 3aBepuun pabory;

— 011 — peseps;

— 100 — omm6Oka. Manmanu3anys akTHBHOTO KaHaula;

— 101 — omm6ka. 3anperieHHas KOHPUTYpAIHs KaHaIa,

— 110 — peseps;

— 111 — ommbka. HekoppekTHbIN aapec.

Haznauenue pa3ps/10B perucTpa COCTOSIHUS MPUBEJEHO B Tabnuiie 48.

Tabnuna 48 —Peructp DSTAT

Howmep Nmsa Onucanue
ourta
2:0 CHO Cocrostaue kanana (
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 IaHHOM TPYIIbI OCYIIECTBISETCS TOJBKO KaK K CUETBEPEHHBIM
CJIOBaM, T.€. OIIEpaLlH BBIMIOJIHAKTCS Cpa3y ¢ YEThIPbMsI PETUCTPAMMU.

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

Nms Onucanue Anpec Suaietiie 1o
YMOJTYaHHIO
DCSO0:DlI kaHau 0, apec UCTOYHHKA Ox1F 0000 0x0000 0000
DCS0:DX | kanan 0, mogudukarop X HCTOUYHUKA 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 HCTOUHUKA 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 NpUeMHHUKOM 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 | kanaun 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
cocrosinue. [Ipu 3TOM aKTUBHOE COCTOSTHUE MOXKET OBITh YCTaHOBJICHO IIPU COPOCE TOJILKO €CIIU
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 M MIPUEMHUK 33/1a€TCsl, KaHabI 4-7 KECTKO
3aKpeIyIeHbl 332 COOTBETCTBYIOUIMMHM UM IepeJaTuMKaMu IopTa CBA3M. B 3TOM ciydae
HEO0OXO0JIMMO OIPEAETUTh TOJIBKO NapaMeTPhl HCTOYHHKA.

Ta6nauma 50 — I'pymma peructpoB TCB mopra cBs3u. [lepemaua

Nms Onucanune Anpec 3}/1&:;;1:;;}?
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, ypaBlIeHHe UCTOYHUKOM Ox1F 002F He onpeneneno

- - 0x1F0030-0x1FO003F -
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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¥ BBIIIOIHSIOTCS CPa3y C YETBIPbMS PETUCTPAMM.

B otnnume ot kananoB 4-7, kaHansl 8-11 KECTKO 3aKpEIIEHBI 32 COOTBETCTBYIOIMMH
UM DpPUEMHUKaMU IOpTa CBs3u. B 3TOM ciydyae HeoOXOAMMO ONpENeNuTh MapaMeTpbl

npuemMHuka nHpopmanuu. K 3Toil rpymme oTHOcATCs Takke U KaHaisl 12 u 13 DMA.

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

Nwms Onucanue Anpec 3}/13;1;1::1;;{;)
DC8:DlI KaHaJ 8, ajipec MprueMHUKA Ox1F 0040 0x0000 0000
DC8:DX kaHai 8, MmoaudukaTop X MpueMHHUKA Ox1F 0041 0x0100 0004
DC8:DY KaHan 8, MoguduKaTop Y MpueMHUKA 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 KaHan 9, mogudukatop Y nmpueMHUKA 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, MmomudukaTop Y npueMHHKa Ox1F 004A 0x0000 0000
DC10:DP kaHan 10, ynpasieHue 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, ynpaBieHue 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, mogudukatop X npueMHHKA 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, mogudukatop 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 u 13 HaseiBatoTcs AutoDMA kaHanamMu B CBSI3M C TE€M, 4YTO IpH
BBIITOJIHEHUY 3aIIUCH IaHHBIX B HUX BEIYILHUM YCTPOWCTBOM, OHU aBTOMAaTU4YECKH BBIIOJIHSIOT
HEePEChIIKY NPUHSTHIX JaHHBIX B 3alIPOrPaMMUPOBAHHBINA B HUX IPUEMHHUK.
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7.3.16 TI'pynna peructpoB AUtoDMA

Peructpsl gaHHOM TpyMIbl OTHOCATCS K KaHamaMm 12 u 13 DMA u ucnonas3yroTces s
peanu3anum pexxuma «oJuMHeHHbIN» (slave) DMA. JlaHHbIe perucTpbl MOT'YT OBITh JOCTYITHBI
TOJIKO Yepe3 MYIbTHUIIPOLECCOPHOE aJPECHOE TPOCTPAHCTBO.

Tabnuma 52 — I'pynma peructpoB AutoDMA

3
Hms OmuCaHme Anpec Ha4Y€HHUE 10
YMOJTYaHUIO

P AutoDMA

AUTODMAQ;p | eTeTP 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 nanubix 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 3alMCaH TOJIBKO YepPe3 MYJIBTUIIPOIIECCOPHOE POCTPAHCTBO aapecoB. Eciu kanan
12 He MTHULIIMATM3UPOBAH, JAHHBIE TEPSIOTCA.

Peructper nanneix kanana 1 AutoDMA conepxar 32-, 64-, unu 128-OuTHbIC JaHHBIE.
IIpn 3anucu B 3TOT peructp, kaHan 13 DMA mnepenaeTr 3anucaHHble JaHHBIE 10 aapecy
BHYTpPEHHEH MaMsTH, 3aMporpaMMupoBaHHOMY B DMA. DTOT perucTp He MOXKET YHUTAThbCsS U
MOJKET OBITh 3aIMCaH TOJIBKO Yepe3 MYJIBTUIIPOIIECCOPHOE TPOCTPAHCTBO aapecoB. Eciau kanan
13 He MHULIMANTU3UPOBAH, TaHHbIE TEPSIOTCS.

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

ynpaegiaenusn (_P)
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Kaxxnpiii kanan DMA ynpasnsiercs onauM win 1BymMs TCB peructpamu, coctosmmmu
13 yeThIpex cioB. Kaxioe U3 cjI0B MMEET OnpeielIeHHOE Ha3HAUYCHHE:

— peructp aapeca (_I) — 32-OUTHBIN perucTp KOTOPBIM COAEPKUT aIpec MCTOUHHKA
JAHHBIX JIMOO MPUEMHHKA JAHHBIX U UCIIOIB3YETCA AJIs aJipecallui BHYTPEHHEN WU BHEIIHEH
namsITH;

— peructp moaudukaropa X ( Xx) — 32-OMTHBIM PETUCTP COACPKUT B CBOUX 16-TH
MIaamuX paspsiaax (6utel 15:0) 3HaueHre Ha KOTOPOE U3MEHSIETCS aJIpec MOCe KaXKI0T0 UK
obmMeHa, a B ctapmux 16-tu pazpsaax (0utel 31:16) comepKUTCS KOJIUYECTBO CJIOB, KOTOPBIE
KaHaJl 10JbKeH rnepenath. EcTh pesxxumbl 0OMeHa, Koria 3HaueHue Moau(uKaiu 3aHumaet 22
outa (Outbl 21:0), a cuerunk uwnciaa 1ukiIoB 10 Out (6uter 31:22). Ilpu BKIOUCHHOM
nByxMepHoM (2D) pexunme oOMeHa CTPYKTypa pErucTpa Takas d>e€, HO BBINOJHSEMBIC
W3MEHEHHUS OTHOCATCA K X KOOPJIMHATE;

— peructp moaudukaropa Y (_Yx) — ucrnonb3yercst BMecte ¢ Moaupukatopom X mpu
BKJIIOYCHHOM JIBYXMEepHOM pekume. OH comepkuT 16\22-OuTHoe 3HAYCHHWE W3MCHEHHH WU
16\10-0uTHOE 3HAYEHNE CUETUYHMKA, HO U3MEHEHUS OTHOCITCS K OCH Y
perucTp ynpasrneHus kaHanom (_Px) — 3afaet pexum paboTbl kaHana. MoapobHoe onncaHve

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 cBsi3u 0, MPUEMHUK;
001 — xaHan cBsi3u 1, MPUEMHUK;
010 — xaHan cBsi3u 2, MPUEMHUK;
011 — xaHan cBsi3u 3, MPUEMHUK;
100 — xanan cBsizu 0, mepenaTyuK;
101 — xanan cBsi3u 1, mepenaTyuk;
110 — xaHas CBA3M 2, MEpEeIATINK;
111 — xanan cBs3u 3, mepegaTINK

22 CHEN | Pa3pemienue 3arpy3ku CIIeIyIOIICH IIETTOYKH:
1 — pa3pemeno;
0 — 3ampereHo

23 DRQ | Pa3pemienue aHanu3a BHEITHETO 3a1poca:

1 — pa3pemieHo;

0 — 3ampemeHo

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

24 INT | I'enepauus 3ampoca npepsIBaHus MOCJIE€ OKOHYAaHUS paObOTHl KaHaa:
1 — pa3zpemeno;

0 — 3ampemeHo
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Howmep Outa

Nms

Haznauenue

26:25

LEN

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

01 — cnoso 32 Owura;

10 — nauHHOE c10BO 64 OUTA;

11 — kBagpocioBo 128 6ut

27

2D

Bxitouenue pexxuma 2-MepHOM MEePEChUIKH:
1 — nBymepHas nepechblIKa;
0 — ogHOMEpHast epechlIKa

28

PR

[TpuopuTeT MUKIOB OOMEHA:
1 — BICOKMIA;
0 — oOBIYHBIHM

31:29

TY

Tumn o6meHa (BBIOOp UCTOYHHKA JTMOO IPHUEMHHUKA):
000 — xaHan BBIKIIOYEH;

001 — nuHK MopT;

010 — BayTpennss mamsThb (16\16);

011 — BuyTpennss mamsthb (22\10);

100 — BuewHss namsith (16\16);

101 — Buemnee yctpoiictBo Flyby;

110 — 3arpyzounoe EPROM,;

111 — uemHss mamsth (22\10)

7.3.17 TI'pynmna peructpoB NopToOB CBA3M

Peructpel Oydepa mopToB CBSI3M JOCTYNMHBI KaK CUETBEPECHHBIC CJIOBa. J[BE TPYMIIBI

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

JNOCTYIIHBI KaK OJMHApHbIE ciioBa. ba3oBbld anpec s Bcex peructpoB LINK-mopros

0x001F0000.

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

Nmst OmHCaHue Anpec 3HaueHue 110
YMOJTYaHUIO
LBUFTXO0:0 | /lanubie nepenaTurka mnopra cBsizu 0 0x1F 04A0 He onpeneneno
LBUFTXO0:1 | lanuble nepenaTunka nopta casisu 0 Ox1F 04Al He onpeneneno
LBUFTX0:2 | Jlanusle nepenatuuka nopra csizu 0 Ox1F 04A2 He onpeneneHo
LBUFTXO0:3 | Jlanuble nepenatunka nopra csizu 0 Ox1F 04A3 He onpeneneHo
L BUERX0:0 JlanHble npueMHHKa nopTa cBs3u 0. Ox1F 04A4 He onpeneneno
TonbKo UTeHUEe
LBUERXO0'1 JlanHbIe MpreMHUKa nopta cBsizu 0. OX1F 04A5 He onpeneneno
Tonpko yTeHIE
L BUERX0:2 JlanHble MpUueMHUKa nopTta cBsizu (. Ox1F 04A6 He onpeneneno
TonbKo uTeHHE
LBUFRXO0:3 JlanHble npueMHuKa nopta cBsi3u 0. OX1F 04A7 He onpeneneno
TonbKo uTeHHE
LBUFTX1:0 | /lanHbIe iepenaTanka mopra cBsszu 1 Ox1F 04A8 He onpeneneno
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Hms ONHCaHHE Anpec 3HaYeHHeE 10
YMOJTYAHUIO

LBUFTX1:1 | Jlanuble nepenaTyrka nopra cBsszu 1 Ox1F 04A9 He onpezeneHo

LBUFTX1:2 | Jlanuble nepenaTdrka nopra cBssu 1 Ox1F 04AA He onpexneneHo

LBUFTX1:3 | Mauusie nepesarunka nopra casisu 1 Ox1F O4AB He onpeneneno

LBUERX10 JlaHHBIC PUEMHHKA TIOPTA CBS3H 1. OX1F O4AC He onpeneneno
Tonpko yTeHNE

LBUFRX1:1 JlaHHBIC PUEMHHKA TIOPTA CBS3H 1. O0x1F 04AD He onpeneneno
TonbKko uTeHHE

LBUFRX1:2 JlaHHbIe MpUEMHHKA TIOpPTa CBA3M 1. OX1E O4AE He onpeneneno
TonbKko uTeHNE

L BUERX1:3 JlaHHBIC MPUEMHHKA TIOPTA CBS3H 1. OX1F OAAF He onpeneneno
Tonbko uTeHue

LBUFTX2:0 | /lanHbIC TIEpEeIaTINKA IIOPTA CBS3U 2 Ox1F 04B0 He onpeneneno

LBUFTX2:1 | JlanHbIC TIEpeIaTINKA IIOPTA CBS3U 2 Ox1F 04B1 He onpenencHo

LBUFTX2:2 | [lanHble nepenaTuuKa NopTa CBsI3U 2 Ox1F 04B2 He omnpexnenero

LBUFTX2:3 | JlanHbIC TIEpeaTINKa IIOPTA CBS3U 2 Ox1F 04B3 He omnpeneneto

LBUFRX2:0 JlaHHBbIE IPUEMHHKA [10pTa CBSA3H 2. Ox1F 04B4 He onpeneneno
Tonbko uTeHNEe

LBUERX2'1 JlaHHbIE PUEMHHKA TIOPTa CBA3U 2. Ox1F 04B5 He onpeneneno
Tonbko uTeHue

L BUERX2:2 JlaHHbBIE TPUEMHUKA TIOpTa CBSI3U 2. Ox1F 04B6 He onpeneneno
Tonbko uTeHue

LBUERX2:3 JlaHHbIE PUEMHHKA TIOPTA CBA3H 2. Ox1F 04B7 He onpeneneno
Tonpko uTeHNE

LBUFTX3:0 | /lanHbIC IEpemaTInKa MOPTA CBS3H 3 Ox1F 04BS8 He omnpenencHo

LBUFTX3:1 | /lanHble nepenaTdynka nopra cBs3u 3 Ox1F 04B9 He omnpeneneHo

LBUFTX3:2 | JlanHble nepegaTunka nopra cBssu 3 Ox1F 04BA He omnpenencHo

LBUFTX3:3 | /lanHble epenaTdauka nopra cBs3u 3 Ox1F 04BB He onpeneneHo

LBUERX3:0 JlaHHbBIE MPUEMHUKA TOPTA CBS3M 3. OX1F 04BC He onpeneneno
TonbKo UTeHUEe

L BUERX3:1 JlaHHbIE IPUEMHHKA TIOPTA CBA3M 3. Ox1F 04BD He onpeneneno
TonbKo uTeHHEe

LBUERX3:2 JlaHHbBIE MPUEMHUKA TOPTA CBS3M 3. Ox1F 04BE He onpeneneno
Tonsko uTeHNE

LBUERX3:3 JlaHHbBIE MPUEMHUKA TOPTA CBS3M 3. Ox1F O4BE He onpeneneno
Tonsko uTeHNE

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

Nwms Onucanue Anpec 3uauenme no
YMOJTYaHUIO

0x0000 0001 wnm
LRCTLO |Peructp ynpaBieHus IpUEMHUKOM MopTa cBsizu 0 Ox1F OOEO 0x0000 0011
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Nms Onucanue Anpec Suaserie 1o
YMOTYaHHIO
0x0000 0001 mnn
LRCTL1 |Peructp ynpaBiieHUs IPUEMHHUKOM IOpTa CBsI3H | Ox1F OOE1 0x0000 0011
0x0000 0001 nmm
LRCTL2 |Peructp ynpaBiieHus IpUEMHUKOM MOPTa CBSI3U 2 Ox1F OOE2 0x0000 0011
0x0000 0001 mnn
LRCTL3 |Peructp ynpaBiieHus IPUEMHUKOM TOpPTa CBSI3U 3 Ox1F 00E3 0x0000 0011
LTCTLO |Peructp ynpaBieHus nepeaaTdukoM nopta cssizu 0 Ox1F OOE4 0x0000 0000
LTCTL1 |Peructp ynmpaBiieHHsI epeIaTIYMKOM TOpTa CBS3U | Ox1F OOES 0x0000 0000
LTCTL2 |Peructp ynpaBieHus nepeqaTynukoM MopTa CBs3u 2 Ox1F OOE6 0x0000 0000
LTCTL3 |Peructp ynpaBneHus nepeaaTinkoM mopTa cBsi3u 3 Ox1F OOE7 0x0000 0000
- 3ape3epBUPOBAHbI Ox1F 0OEG- Her nannpix
Ox1F OOEF
LRSTATO [Peructp cocTosiHus MpUEeMHHKA TTopTa cBs3u () Ox1F OOFO 0x0000 0040
LRSTATL1 |Peructp cocTosiHUS MPUEMHHKA TTOpTa CBS3M | Ox1F OOF1 0x0000 0040
LRSTATZ2 |Peructp coCTOSIHUSI PUEMHHKA TTOPTA CBSI3U 2 Ox1F O0F2 0x0000 0040
LRSTAT3 [Peructp cocTosiHUs IpUEMHHKA ITOPTa CBSI3H 3 Ox1F O0F3 0x0000 0040
LTSTATO |Peructp coctosinus mepenaTdanka 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
LTSTATS3 |Peructp cocTosiHus neperaTinka nopTa cBsizu 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 csa3u 2| 0X1F OOFA | He ompeneneno
LRSTATCS |Peructp cOpoca cocrostuus npueMHuka rnopta cBsazu 3| 0x1F OOFB | He ompeneneno
LTSTATCO Peructp cOpoca cocTosHUs TnepeAaTuMka IopTa O0x1F 00FC He onpexneneno
cBsizu 0
LTSTATCL Peructp cOpoca cocTossHHS TiepeAaTynKa IopTa 0x1F 00FD He onpexneneno
cBszu 1
LTSTATC? Peructp cOpoca cocTosHUs TNepeAaTyuka IopTa Ox1F OOFE He onpexneneno
CBSI3U 2
LTSTATC3 i’er;dC”l‘gp cOpoca COCTOSHHUS TIepelaTyuka MopTa Ox1F OOFF He onpexneneno
BSI3H

7.3.17.1 Pezucmp ynpasnenusn npuemuuxom nopma ceéssu (LRCTLX)

Peructper LRCTLX omnpenensroT mapaMmeTpbl npuema ajig noprta cBs3u. [Ipu stom
[IMPUHA TIOPTa CBSI3U MOXKET OBITh YeThIpe WM OAMH OUT. MMeercss BO3MOKHOCTH 3a/1aTh
HIMPUHY TIOpTa CBS3M BO BpeMs cOpoca. 3HadeHue cOpoca ana peructpoB LRCTLx pasHO
0x0000 0001, ecnu mpu copoce 3nauenue Ha BeiBogge TMROE = 0 (RDSIZE = 0). Ecau npu
copoce 3nauenue Ha BeiBoge TMROE = 1, To 3nmauenme cOpoca mist 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 — BKIIIOYEH;
0 — BBIKJIIOUEH

1 RVERE | Pa3pemienue KOHTpOJIA IPU IPUEME:
1 — pa3pereno;
0 — 3anpemieHo

2 RTOE Pa3pemienne npepsiBaHus B cirydae CUTyaluu time out

3 RBCMPE | Pa3pemenue anaimza Bxona nLxBCMPI:
1 — pa3pemeHo;
0 — 3anpemieHo

4 RDSIZE | Pa3mep muHBI premMa:
1 — yersIpe OurTa;
0 — oguH OutT

5 ROVRE | Pa3pemienue npepbiBaHus Ipu MepenoiHeHun oydepa npueMHIKa:
1 — pa3permeHo;
0 — 3ampernieHo

6 RINIF Paspemienne nposeneHus nmpouenypsl MHULIAAIU3ALNN:
1 — BEIMONHUTE HHUALMANIK3ALKIO ¢ moMoinbio RINIV 3Hauenus;
0 — HE BBITIOJTHATH MHUITHATH3AIHIO

7 RINIV 3HaueHHEe  JAaHHBIX  KOTOPbIE€  HCHOJB3YIOTCS  HpPU  MpOLEaype
WHUIMATA3AIAH

31:8 - 3ape3epBUPOBAHO

Peructp He MOXET U3MEHATHCS B MPOLIECCE BBHIMOIHEHMS onepanuu oOMeHa. 3anuch

AKTHBHOI'O 3HA4YCHMHA B KOHTpOJIBHBIﬁ PETruCTp AOIIYCKACTCA, TOJBKO KOI'Ja PETUCTPp HUMCECT

HeaktuBHOE 3HaueHUEe (REN cOporien). C menpio n3MeHeHus: HAaCTPOEK BO BpeMst paboThI mopTa
CBSI3H, JIOJDKHO OBITH 3aMMMCaHO HEAKTUBHOE 3HAYEHUE, YTOOBI TPEKPATUTh PaObOTy MOPTA, MOCTe

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 nepedamuuxom nopma ceéasu (LTCTLx)

Peructpel ycraHaBIMBaIOT MapaMeTphl Iepeiauu AJisl MopTa CBA3U. 3HaUueHUeM 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 — BxIIIOYCH;
0 — BBIKJTFOUCH
1 TVERE | Pa3pemenue popMrupoBaHusi KOHTPOJILHOW CYMMBI IIPU Tiepeiaye:
1 — pa3pemeno;
0 — 3amperneHo
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TTOE

Pazpemienne npepbIBaHus B CIIydae CUTyaluu time out

TBCMPE

Pazpemenne popmupoBanus Beixona nLxBCMPO:
1 — pa3pereno;
0 — zanpenieHo

TDSIZE

Pa3mep mmHbI iepenayu:
1 — geThIpe OuTa;
0 — oquH OuT

75

SPD

Yacrora nepenaun LxCLKOUT pagHa:
000 — CCLK;

001 — CCLK pnenennslii Ha 1,5;

010 — CCLK peneHHBIHM Ha 2;

100 — CCLK neneHHbli 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 nu3MeHEHHUs] HACTPOEK BO BpeMs paboThI MOpTa

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

4ero CICAycCT 3alluCaTb HOBOC aKTUBHOC 3HAYCHHUC. HFHOpHpOBaHI/IC JaHHOI'O IIpaBHJIa MOXKCET

BBI3BATh allllapaTHOE MpepbIBaHUE OIIMOKM U HOBOE 3HaUeHUE He OyAeT 3aIicaHo.

7.3.17.3 Pezucmp cocmoanus npuemuuxa nopma ceéasu (LRSTATx)

Peructpel LRSTATX yka3bIBalOT cTaTyc MpUEMHUKA MOPTa CBSA3H. 3HAYEHHEM cOpoca

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

MPUBEJICHO B Ta0uIe 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 — npuemnHuk oOHapyXuJ1 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 nHULIMATU3AIMT TIPUEMHUKA:
1 — mpounHnIManu3upoBaH
0 — He MHUIIMATM3UPOBAICS
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31:7 ‘ - Bcerna nonn ‘

7.3.17.4 Pezucmp cocmosanusn nepedamuuxa nopma ceazu (LTSTATx)

Peructper LTSTATX yka3bIBarOT cTaTyc MepeaaTyrika mopra CBs3u. 3HaUeHHEeM cOpoca
peructpoB LTSTATx sBisercs = 0x0000 0002. IlonpobHoe omucaHue paspsaoB peructpa
npuBeeHO B Tabmie 59.

Tab6numa 59 — Peructp LTSTAT

Howmep Ourta Nwms Hasznauenue

0 TVACANT | 1 - 6ydep MOXKET NPUHATH JIaHHBIE;
0 — Oydep He MOXKET NPUHATH JaHHbBIE

1 TEMPTY | 1 - nepeparuuk nmycr;
0 — mepenaTymk 3aHAT

2 TTER 1 — ommbka nepegaun time out;
0 — HeT omnOKHu

3 TWER 1 — ommOKa 3amucu;

0 — HeT omOKKu

31:4 - Bcerna vonb

7.3.17.5 Pezucmpul copoca cocmoanus npuemHuKka/nepeoamuuKa nopma céa3u
(LRSTATCx u LTSTATCX)

YreHure perucTpoB BO3BpAIIAET 3HAYCHHE PETUCTPOB CTaTyca MpUEeMHUKa/iepeaTuhKa
C aBTOMaTHYECKUM OOHYJIIEHHEM HEKOTOPhIX OUT PErHCTPOB CTaTyca MpUEMHHKa/TepeaaTynKa
(cMm. myHKTBl 7.6.14 «Peructp coctosiHust npuemHuka nopta cBasu (LRSTATx)» u 7.6.15
«Peructp cocrosinusa nepenatunka nopta cBazu (LTSTATX)».

7.3.18 TI'pynna peructpoB nHtepdeiica BHeIIHeH UHBI

Peructpsl BHeIIHEro nopTa mnpeacraBieHsl B Tadbauie 60.

Tabnauma 60 — I'pynma peructpoB naTepderica mMUHBI

Nwms Onucanue Anpec Suasenie nocie
copoca
SYSCON Peructp KoHpUrypanuy BHEITHEH ITHHBI Ox1F 0080 0x0000 9067
Ox1F 0081- -
Ox1F 0082
nBUSLOCK Peructp 610KUPOBKY BHELTHEH IINHBI Ox1F 0083 M.
Omnpenenenue
Ox1F 0084 Cwm.
SDRCON Peructp kongurypanuun SDRAM Onpenenenne
- - Ox1F 0085 -
SYSTAT Peructp craryca cuctemsl; Tonbko urenue | Ox1F 0086 M.
Ornpenenenue
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SYSTATCL Peructp craryca cucremsl; anmpec s | Ox1F 0087 He ompeneneno
copoca ommOok. Tonbko YTeHHE
i ) Ox1F 0088— -
Ox1F 008B
Makcumansioe  uncio  umkiop g | OX1F 008C Cwm.
BMAX PaBHOIOCTYITHOCTH IIUHBI Onpenenenue
Texymee 3nauenne BMAX; Tosibko
BMAXC | aremme OXIF008D 1 00000 FFFF
i ] Ox1F 008E— -
Ox1F O09F

7.3.18.1 Pezucmp xounguzypayuu enewneit wmunot (SYSCON)

Peructp SYSCON omnpenensier koHurypanuio BHEIIHEW mUHBL. i JaHHOTO
perucTpa HMMeEeTcsl CIELMAbHOE YIpaBJICHHE KOJUYECTBOM 3alKMcel B  perucrp.
BriBog nBUSLOCK Bo Bpemsi cOpoca ompefensieT KOJIUYeCTBO 3amuceld B peructp (oaHa
3anuch uiau 0e3 orpanndeHuil). Ecnu onpenenena oHa 3anuch, MOCje €€ BHINOJIHEHUS IpyTHe
ITONBITKY 3aIIMCH UTHOPUPYIOTCA. Takue ke orpanndenus kacarorcs peructpa SDRCON. s
3ammucu B peructp SYSCON (u peructpa SDRCON) Gonee oaHoro pasza HEOOXOAMMO
ynepxuBaTh B 1 BeiBog nBUSLOCK Bo BpeMms cOpoca. 3anuch BO3MOKHA TOJBKO B PEXUME
cynepsusopa. [logpoOHoe onrcanue pa3psa0B perucrTpa npuBeaAeHo B Tabnuue 61.

Tabnuuma 61 — Peructp SYSCON

Howmep Ourta Nwms Ha3znauenne

0 BNKOIDLE | BecraBka mycToro IHKJIa MEXAYy ONEpalUsMH JOCTyna K OaHKy
namsata MSO:

1 — BCTAaBUTH LIUKII;

0 —mer

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

00 — HOMIB LIUKIIOB;

01 — onMH UK,

10 — nBa 1uKIiIa;

11 — Tpu ukna

4:3 BNKOPIPE | I'myOouna koHBeiiepa 6anka mamstia MSO:

00 — ofuH UK,

01 — 1Ba nuKIia;

10 — Tpu nuKIa;

11 — geTsIpe HHKITA

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

1 — MenneHHbIN (ACHHXPOHHBIHN )
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Howmep Guta

Nwms

Hasznauenue

6

BNK1IDLE

BceraBka mycToro mukia MEXIy ONEpanusMd JOCTyNa K OaHKy
mamsaTtu MS1:

1 — BCTaBUTH IUKII;

0 —mer

8:7

BNKIWAIT

KosndecTBO BHYTPEHHHX IIMKJIOB OXHIAHHUS TNPH OOpPAIICHUH K
O6anky MS1:

00 — HOIb LIUKIIOB;

01 — onuH UK,

10 — nBa nuKIiIa;

11 — Tpu nukna

10:9

BNK1PIPE

I'my6una koHBeiiepa 6anka nmamsatu MS1:
00 — oMH KK,

01 — nBa nukia;

10 — Tpu KA,

11 — gyeTbIpe 1UKIA

11

BNK1SLOW

Tun nporokona ooMeHa ais 6anka MS1:
0 — cuHXpOHHBIN (KOHBEHEpHBIN);
1 — MenneHHbIN (ACHHXPOHHBIH )

12

HOSTIDLE

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

1 — BCTAaBUTH LIUKII;

0 — mer

14:13

HOSTWAIT

KonrdecTBO BHYTPEHHHX IIMKJIOB OXXHIAHHUS TPU OOpANICHUH K
00y1acTH XOCTa:

00 — HOIb LIUKJIOB;

01 — oguH UK,

10 — nBa 1uKIiIAa;

11 — Tpu ukna

16:15

HOSTPIPE

I'myOnHa xoHBelepa /i 00J1aCTH XOCTa:
00 — ofuH UK,

01 — 1Ba nuKIia;

10 — Tpu muKIa;

11 — geTsIpe HHKITA

17

HOSTSLOW

Tun npoTokosia oOMeHa a1 006J1aCTH XOCTa:
0 — cuHXpOHHBIN (KOHBEepHbIN);
1 — MeaieHHBIHM (ACHHXPOHHBII)

18

19

MEMWIDTH

upuHa HIMHBI JAaHHBIX IPU 0OpaIlleHUH K BHEIIHEH MaMsITh:
1 — 64 Oura,
0 —32 6ura

20

MPWIDTH

HluprHa MIMHBI JAHHBIX HpU OOpAIIEHUH K MYJbTHIIPOLIECCOPHOM
00JIacTH aMsITH:

1 — 64 6ura;

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

0 — HOpMaJIBHBIN PEKUM;
1 — yckopeHnue nepenaun JaHHbIX.
BuT MOXHO TOJNBKO yCTaHOBUTH. COPOC TOJBKO armapaTHO

25 Pexxum paboTel BeIxoHOTO Oy(hepa BHEIIHET0 HHTEpdetica:
0 — HOpMaNBHBIN PEXUM;

1 — yckopeHue nepenavn 1aHHbIX.

but MOXHO TOJIBKO yCTaHOBUTH. COPOC TOJIBKO arnapaTHO
31:26 Bcerna 0

7.3.18.2 Pezucmp ynpasnenusn onoxkuposxoit wmunvt (nBUSLOCK)

Peructp nBUSLOCK omnpenensier coctosiHue 3arpoca OJOKHPOBKH IIHUHBI. B sTOM
32-pa3psTHOM PETUCTPE OTPEIEIICH TOJIBKO OJHMH HyJeBou Out. Bee nmpyrue outsl (¢ 1 mo 31)
HE UCTONB3YIOTCA. 3aMKch 3HAaUeHUs | B HYJIEBOIl OUT BBI3BIBACT 3alIPOC HA OJIIOKUPOBKY IITUHBI
CO CTOpOHBI mporieccopa. Ecau mpoiieccop MONyduT MIMHY B pe3ynbTare apOUTpaka, TO OH
3a05mokupyeT €€ 3a co0oil u Oymer MacTepoM J0 TeX MOp, MoKa OUT OJIOKHPOBKU HE OyneT
copomen. @axT 3axBaTa IIWHBI CHUTHAIM3UPYETCS CHEIHAIbHBIM (JIaroM B PETUCTPE
COCTOSIHUS.

7.3.18.3 Pezucmp xkonguzypauuu SDRAM (SDRCON)

Peructp SDRCON omnpeznenser koHdurypauuto BHemHed! SDRAM. 3nauenue
peructpa nocie copoca paBHO Hymo. [logpobHoe onmcanue pa3psiioB perucTpa NpUBEACHO B

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

1 — BKITIOYEH;

0 — BBIKJTIOUEH
2:1 nCAS 3anepxka nCAS:
00 — ouH IHKIT;

01 — gBa nuka;
10 — tpu nmkIa;
11 — pesepn

3 PIPE JlononHuTENbHBIN KOHBEHED:
1 — ucnonp3yercs;

0 —wHer
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Howmep Outa Nwms Ha3nauenue

54 PAGE Pa3smep crpanuibl (KOJIMYECTBO CTOJIOLIOB B CTPOKE MHMKPOCXEMBI
SDRAM):

00 — 256 cTo010B;

01 — 512 cTon0buoB;

10 — 1024 cTonbua;

11 — peseps

8:7 REF ITepuon perenepanuu namaru (B taktax SOCCLK):
00 — 1100 1uKI0B;

01 — 1850 uukioB;

10 — 2200 1uk10B;

11 — 3700 ukioB

10:9 PRC2RAS | 3anepka ot noazapsiaa ao ctpoda nRAS (B raktax SCLK):
00-2;

01-3;

10 - 4;

11-5

13:11 RAS2PRC | 3anepxka oT ctpoda nRAS no komanas! noazapsaaa (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 perenepanuu namaru;

0 — xomanma MRS nepen perenepanueit maMsaTi

15 EMREN | Ucnonp3oBanme TOMOJIHUATEILHOTO PETUCTPA PEKUMA:
1 — pa3pemeno;

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 ompeaeneHsl, SS — BbBon). llogpoOHOe omucaHue paspsaoB
perucrpa npuBeeHo B Tabmuie 63.

Tab6numa 63 — Peructp SYSTAT

Howmep Outa Nwms Haznauenue
2:0 ID Nnentuduxarop npoueccopa. Bozmoxxuasie 3Hauenue ot 0 10 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 SABJSETCS XOCT-TPOIIECCOP;
0 — macrep Ha mumne 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
naMsaTH (ToJIbKO JJ1st Tiporieccopa ¢ ID[2:0]=000):

1 — 3aBepmiena. [laMsATh TOTOBA K MCIIOIB30BAHUIO

0—mer

14 BUSLKACT  |[Ipu3Hak 3axBara IIUHBIL:

1 — Texyiuii npoueccop cTajl MacTEpOM Ha ILIUHE U yJIEPKUBAET €€;

0 — Her 3axBaTa IIUHEI
15 - Bcerma 0
16 BROADREADERR|Ommbka gocTtyma K  MIMPOKOBELIATEIILHOMY  aJpECHOMY

POCTPAHCTBY:
1 — ObuTa MOMIBITKA YTEHUS U3 YKa3aHHOTO MIPOCTPAHCTBA;

0 — Het ommoOKu

17 AUTODMAERR [I[Tpu3nak omubku B pabore kaHanoB AutoDMA:

1 — 6buTa MONBITKA 3aMIUCH B BBIKJIFOUEHHBIH KaHa,

0 — Het ommOKu

18 SDRAMERR  [[Tpu3nak ommbku goctyna k SDRAM:

1 - 0Oputa TOMBITKA [OCTyNa HEWHUIMATU3UPOBAHHON BHEIIHEH

JTUHAMHAYECKOMN MMaMsTH,
0 — HeT omMOKH

19 MPREADERR |Ilpu3nak  omuOKM  YTeHHMs  HPOIECCOPOM  COOCTBEHHOTO
MYJIBTUIIPOIIECCOPHOTO aPECHOTO MPOCTPAHCTBA!

1 — ommOKa. Belno urenue;

0 — Her ommOKM

31:20 - Bcerma 0

[Tporpammbl MoryT cuuthiBaTh peructp SYSTAT, ucnonszys nmena SYSTAT winm
SYSTATCL (copoc SYSTAT):

— SYSTAT — utenue 6e3 U3MEHEHHI B COACPKUMOM 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 1ukioB (SOCCLK) mius
KOTOPBIX MPOLIECCOP MOXKET COXPAHSThH BlaJieHUE BHEIIHEH muHoM. Mcnonb3ytores Toyibko 16
minaammx out peructpa. Crapmme OutThl Bcerda paBHbl Hymro. Ilocie cOpoca 3HaueHue
peructpa paBHo 0xFFFF. 310 3HaueHrne COOTBETCTBYET BBHIKIIFOUEHUIO CUCTUUKA.
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7.3.18.6 Pecucmp meKkyuiezo 02panuydeHus pemMeHu ynpasieHus WuHou
(BMAXC)

JlaHHBIN peructp ABigeTcs cueTYMKoM U MoxeT 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 OXFFFF. OT0 cOOTBETCTBYET BBIKJIIFOUEHHOMY COCTOSIHUIO. CUETUHK 3arpyskaeT
BMAXC 3arpyxaer HOBoe 3HaueHue mpu 3anucu no aapecy BMAX. Ecnu 3anmcanHoe
3Hauenue He paBHO OXFFFF, To 3T0 03Hauaer BkItoueHHe cyeTurka B padoty. Ecnu Texymuii
IPOIECCOp 3axXBaTWi IIMHY M HCHoib3yeT ee, To kKaxabii TakT SOCCLK cyetunk Oyper
yMeHbIIaTh cBoe 3HaueHue Ha 1. [Ipu moctmxkennn 3HaueHus 0 CUETUYHUK MPOBEPSIET HATUYME
3aMpoCcoB K HIMHE CO CTOPOHBI JPYruX MpoleccopoB. Eciin UX HET — CYETUHK Mepe3arpykaeT
3HaueHne u3 BMAX u npogoikaer cuet. Eciii 3anpockl €CTh — CUETYUMK OCTAHABIMBAETCS U
TpedyeT OT mpolieccopa 0CBOOOIUTH IITUHY.

7.3.19 TI'pynna peructpoB 3myJsitopa JTAG
Tab6numa 64 — I'pynna peructpos JTAG

Nwms Ornucanue Anpec Suasertie 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 Komanga 0 Ox1F 03A4 0x33C0 0000
EMUIR:1 Komanna 1 Ox1F 03A5 0x33C0 0000
EMUIR:2 Komanna 2 Ox1F 03A6 0x33C0 0000
EMUIR:3 Komanna 3 Ox1F 03A7 0xB3C0 0000
- - Ox1F 03A8 -
OSPID OSPID Ox1F 03A9 He onpeneneno
- - Ox1F 03AA-0x1F 03BF -

7.3.19.1 Pezucmp ynpasnenusa (EMUCTL)

Peructp EMUCTL ycraHaBnuBaeT mapaMeTpbl SMYJALHMUA. 3HadeHHeM cOpoca
peructpa EMUCTL sBnserca 0. bonsmmucTBO paspsnos peructpa EMUCTL ucnonb3yrorcs
HMYJISATOPOM M HE JOJDKHBI MOJIU(UIMPOBATHCS MporpaMMoil. EnWHCTBEHHBIMU paspsaamu,
MpeHa3HAauYeHHbIMU U1 HCIIONb30BaHUs mporpamMmoi, sBisitorcs SWRST (mporpammusiii
copoc) u BOOTDIS (3anper 3arpy3kun). [lonpobHoe onrcanue pa3psaoB perucrpa NpuBeaecHO
B Ta0muie 65.

Tab6numa 65 — Peructp EMUCTL

Howmep 6uta Nwms Ha3nauenue

0 EMEN Bxtouenue smynsaropa:
1 — BKITIOUYEH;

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 BhI1aun nHpopmaiuu Ha Beixoq TDO:
1 — pa3pemeHo;
0 — 3ampernieHo

3 - bur obmiero HazHavYeHUS

4 SWRST 3anpoc nmporpaMmmMHOro copoca:
1 — cbpoc;
0 — pabGouwuii pexxum

5 BOOTDSBL | 3anpenienue 3arpy3ku:
1 — 3ampereHo;
0 — paspemnieHo.
¥YcTaHoBKa JaHHOTO OUTa 3anpelaeT 3arpys3Kky u3 BHemnero 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 amyasiuuu (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 COCTOSIHUM SMYJISIIIHH;
0 — HOpMaNBHBIA PeKUM PabOTHI

1 IRFREE | ®nar rotoBHoCcTH KOMaHabl B peructpe EMUIR:
1 — xoMaHga TOTOBA;
0—mner

2 INRESET | ®nar cobpoca smynsaTopa

31:3 - Bceerna Houp

7.3.21 T'pynnbl perucTpoB OTJIAJAKHU

['pymimel OT/Ia KK OMHUCHIBAIOTCS B Tabmuie 67. JlocTyn K perucTpaM OTJIa ki BO3MOXKET
TOJIKO KaK K OTJENbHBIM ciioBaM. K peructpam OoTiagku MOXKET ObITh MPUMEHEHA TOJBKO
KOMaH/ia IEPECHUIKH «PETUCTP-PErUCTP» WM KOMaHaM HEMEJIEHHOM 3arpy3KH JaHHBIX. DTH
pPErucTphl HE MOTYT OBITh 3arpy>KEHbI U3 MaMITH WIM COXPaHEHbl HApSMYIo B namsath. [locie
KQ)KJIOM 3aIIMCH B PETUCTPBI IPYIIIBI OTIAJKHA IIPOUCXOIUT IEpe3anyCK KOHBeWepa mporeccopa.
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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 anpec Touku Habmo1eHus 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 9acTh cueTYnKa MUKIIOB Ox1E 0370 0
CCNT1 BepxHss yacTh cyeTunKa UKIIOB 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 HaOIIOAEHUS TMpeNCTaBIsAeT COOOM MEXaHW3M OIMCAHMS YCIOBHUS, TIpU
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 naonrwoenus (WPxCTL)

VY kaxxnoi u3 Tpex Touek HabmoaeHus ects peructp ynpasiuenus (WPOCTL, WP1CTL
u WP2CTL), xoTopblii HCHONB3yeTCS ISl OMpeAeNeHUs] ISHCTBHM TOYKH HAOJIOICHHUS.
3nauenueM copoca peructpoB WPXCTL sasmsiercst 0x0000 0000. Kaxxnas u3 Touek HaOIt01eHHUS
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OCYIIECTBJIIET MOHUTOPUHI ONPEEIEHHBIX IIWH IpoueccopHoro sapa. Touka 0 — muny I,

touka | — el J 1 K, Touka 2 — muny S.

[Toapo6HOe onucanue pa3psaaoB peructpa WPOCTL npuseneno B Tabnuiie 68.

Tabnuuma 68 — Peructp WPOCTL

Howmep 6uta

Nms

Hasznauenue

1:0

OPMODE

Pexxum paboThr:
00 — BEIKJIIOUEHA;
01 — BxiroueHa. AHaIu3 COBIIAJICHUS apeca;

10 — BxiTrOYeHa. AHaNIKU3 MOMNAJaHus B UHTEPBAI,
11 — BxiroyeHa. AHaiiu3 BbIXOJla BHE HHTEpBaIa

3:2

EXTYPE

JleicTBYS NpU BBIIIOJIHEHUH YCIIOBHUS:
00 — ger meicTBUI;

01 — nporpaMMHOE UCKIIFOUYCHHE;

10 — mepexo/ B pexuM dMYIIATOPA;
11 — pe3epB

SSTP

PexxuM momaroBoro BhIMTOJIHEHUSA KOMAHI;
1 — BxIIIOUYECH;
0 — BBIKJIFOYEH

15:5

3ape3epBUPOBAHO

31:16

WPOCNT

HCKIIOYUTEILHON CUTyallun

CYeTyrK KOJUYeCTBA Cpa6aTBIBaHHﬁ TOYKHU Ha6J'IIO)IeHI/IH A0 IreHepaluun

[TonpoOHoe onucanue paspsnoB peructpa WP1CTL npuseneno B Tabmune 69.

Tabnuua 69 — Peructp WP1CTL

Howmep 6uta

Nwma

Haznauenue

1:0

OPMODE

Pexum paboThI:
00 — BBIKITIOUEHA;
01 — BrirrOUeHa. AHAITU3 COBMIAJICHUS ajpeca;

10 — BxiTIOUYCHA. AHAIH3 TIOTIAJaHUS B HHTEPBAT,
11 — BiroYeHa. AHaJIM3 BBIXOJa BHE HHTEpBAIa

3:2

EXTYPE

JleWicTBUS PH BBHITIOJIHEHUH YCIIOBHSL:
00 — HeT meicTBUI;

01 — mporpaMMHO€ UCKITIOUEHHE;

10 — mepexo/ B peKUM dMYJIIATOPA;
11 — pe3epB

READ

MOHHTOPHHT IIUKJIOB YTCHHUS:
1 — BKITIOYEH;
0 — BBIKJIFOYEH

WRITE

MOHHTOPHHT IUKJIOB 3aIUCH:
1 — BIIIOUYECH;
0 — BeIKITIOYEH

Jbus

MOHHUTOPUHT LIKHBI J:
1 — BKITIIOUYEH;
0 — BBIKJTIOUCH
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Howmep 6uta Nwms Haznauenue
7 Kbus | Mounutopunr muss! K:
1 — BKIIIOYECH;
0 — BEIKJIIOUEH
15:8 - 3ape3epBUPOBAHO
31:16 WP1CNT |Cuerunk koiaudecTBa cpadaThIBAaHUN TOYKW HAOJIOEHUS 10 TEeHepaluu
HCKITIOYUTEIILHON CUTYyaInH

[TonpoOHoe onucanue paspsinoB peructpa WP2CTL npuBeneno B Tabmure 70.
Tabnauuma 70 — Peructp WP2CTL

Howmep Outa

Nms

Haznauenue

1:0

OPMODE

Pexum pabotsr:

00 — BBIKITIOYEHA;

01 — BrirroueHa. AHAITU3 COBMAJICHUS apeca;

10 — BkiTrOYeHa. AHaNIKU3 MONAJaHus B UHTEPBAI,
11 — BximroyeHa. AHaNIKM3 BBIXO0J1a BHE MHTEpBaja

3:2

EXTYPE

JIeficTBUS IPH BHITIOJTHEHUH YCIOBHSL:
00 — Her aeHCTBUIA;

01 — mporpaMMHOE UCKITIOUEHHE;

10 — mepexo/ B peKUM dMYIISTOPA;
11 — pe3epB

READ

MOHHTOPUHT IIUKJIOB YTCHUS:
1 — BKIIIOYEH;
0 — BEIKJIFOYEH

WRITE

MOHUTOPHHT UKIIOB 3aIKCH:
1 — BKITIIOUYEH;
0 — BBIKITIOUEH

15:6

3ape3epBUPOBAHO

31:16

WP2CNT

CdYeTyrK KOJUYeCTBa Cpa6aTLIBaHHﬁ TOYKHU Ha6J'IIOI[eHI/I$I A0 I'eHepalnuun
HCKIIOYUTEILHON CUTyallun

7.3.21.2 Pezucmpuot cocmoanus mouku naonwoenus (WPxSTAT)

VYV xaxaod u3 Tpex Toyek HabOmoneHusi ecth peructp cocrosiHus (WPOSTAT,
WPISTAT u WP2STAT). 3nauenusamu copoca peructpoB WPXSTAT ssasitores 0x0000 0000.
ITonpoOHoE onucanue pa3psLoB perucTpa NpuBeaeHo B Tadnuue /1.

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 CocTosiHUE TOYKH HAOIIOICHUSI:

00 — BBIKITIOUEHA;
01 — akTHBHA;
10 — pe3eps;
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11 — nepenoysHUICS CUETUUK
31:18 - Bceerpa 0

7.3.21.3 Pezucmpot ykazamensn aopeca mouxu naonrwoenus (WPxL/WPxH)

Ykazarenu ajjpeca TOYKHU Ha6J'II-O,Z[eHI/I}I SIBISIOTCA  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 npousBoaurenbHoctu (PRFM) onpenensier, kakue coObITUS
B TIpolleccope  OTCIEKHUBAIOTCS U TOJCYUTHIBAIOTCS  CUYETYUKOM  MOHHTOpPA
npousBoauTeabHOCTH (PRFCNT). 3nauenuem copoca peructpa PRFM ssnsiercs 0x00000000.
[ToapoGHOe onucaHue pa3psI0B perucTpa MPUBEICHO B TabauIe 72.

Tab6numa 72 — Peructp PRFM

Howmep Nwms Ha3nauenue
oura
7:0 - Pesep
8 Jexe [Toxcuer komaH[, BBIIOJIHEHHBIX HA JIMHUK KOHBeWepa J:

1 — BKITIIOUYEH;
0 — BBIKJIFOYEH

9 Kexe [ToxcueT koMaH, BHITTOIHEHHBIX Ha TUHUM KOHBelepa K:
1 — BKIIIOYEH;
0 — BEIKJIFOYEH

10 Xexe [Toncuetr koMaH[, BHITOJIHEHHBIX Ha JTMHUAX KoHBelepa X1 u X2:
1 — BKITIIOUYEH;
0 — BBIKITFOUEH

11 Yexe [Toncuer komaH1, BEITIOJIHEHHBIX Ha JIMHUSIX KOHBeWepa Y1 u V2:
1 — BKITIOYEH;
0 — BBIKITIOUEH

12 Sexe [TomcueTr koMaH, BHITOJIHEHHBIX Ha IMHUU KOHBeHepa S:
1 — BKITIOYEH;
0 — BEIKJTFOUEH
15:13 - Peseps
16 STALL | [Tomcuer koMaHJ OCTAaHOBOB KOHBelHEpa BEI3BAHHBIX OKUIAHUEM JaHHBIX
WM IPYTUMH OJIOKHPYIOIIUMU KOHBEHEP CUTYalUSIMHU:
1 — BKIIIOYEH;
0 — BEIKJTIOUEH

17 BTB_true | [Toacuer koaudecTBa MpaBUIBHBIX MPEACKa3aHuil Oydepa nepexoaos:
1 — BKITIIOUYEH;
0 — BBIKITIOUEH

18 ABORT | [Toxcuer komu4ecTBa MPOrpaMMHBIX UCKITIOUUTEIBHBIX CUTYaIUil:
1 — BKIIIOUYECH;
0 — BBIKITIOUEH
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Howmep Nwms Hasznauenue

outa

19 Uexe [Topcyer konmuuecTBa JMHUKA KOMaHJ, BBIIOJHEHHBIX B  PEXHUME
TIOJIb30BATEIIS:

1 — BKIIIOYEH;
0 — BEIKJIFOYEH

20 BTB_false | IToacuer konnyecTBa OMIMOOYHBIX MPeACKa3aHuii Oydepa mepexoaoB:
1 — BxIIIOYECH;
0 — BBIKIJTFOUCH

21 BTB_load | IToacuer konuyecTBa 3arpy3ok B 0ydep nepexoios:
1 — BKIIIOYEH;

0 — BBIKITIOUEH

31:22 - Peszepr

Bce coObiTHS, KOTOpBIE OTCIEKHBAIOTCA MOHHTOPOM  MPOU3BOAUTEIHHOCTH
cymmupyrores no «MJIN» u npu ux HACTYIJIEHUH MPOUCXOIUT yBelIndyeHue cuetunka PRFM
Ha 1. JIorM4HBIM SIBJIAETCS pa3pelICHUE MOJCYETA OJHOTO YCIOBHS U3 MHOTHX.

7.3.21.5 Pezucmp cuemuuka monumopa npouszeooumensnocmu (PRFCNT)

Ha3Hauenune cueTuynka MPOHM3BOJMUTEIBHOCTH — YBEIWYMBATh CBOE 3HA4YCHHE Ha |
K&Kl pa3, KOrJa MPOUCXOIUT OTciexkuBaeMoe coObithe. OTciexxuBaemMoe COOBITHE
ONpEeNENsieTCd PErucTpoM Macku MoHuTopa mnpousBogutenbHocTd (PRFM). Peructp
ouuIaeTcs mocie copoca.

7.3.21.6 Pezucmpot cuemuuxa yukioe (CCNTx)

JlnuHa cueTtuMka UMKIOB paBHa 64 pas3psna, OAHAKO JOCTYNEH OH Kak [Ba
yHHBepcanbHbIX 32-paspsannbix peructpa — CCNTO u CCNTI. Tlocne cOpoca 3HaueHHE
CYETYHKA PABHO HYJIIO.

B cBs3u ¢ Tem, uto cuetunk 64 OuTa, a JOCTYI BO3MOXKEH TOJIBKO K YaCTSIM PETHCTPA,
HEOO0XO0AMMO COOIOICHNE CIIEIMATbHON MPOLEYPhl YTCHHUS U 3alUCH peructpa. [lpu uyrennn
cHauaja cuuthiBaeTcs HIKHsISA yacTh (CCNTO), a 3atem BepxHsst yacts (CCNT1). [Ipu urenun
HIDKHEH 4aCTH BEPXHsS KonupyeTcs B Oydep u 3To rapaHTHUpPyeT e€ KoppekTHoe 3HaueHue. [1pu
3aIKCcH CHavYaa MUIIeTCs HIKHSA 4acTh (OHa momnanaeT B 0ydep), a 3arem BepxHsisi. [Ipu 3anucu
BEepXHEH MosiHoe 64-0UTHOE 3HaYeHHE MONAJaeT B CUCTUHK.

7.3.21.7 Pezucmput ykazamensn u oygepa mpaccuposxku (TRCBx/TRCBPTR)

Kaxnpiii pa3, korga mpoleccop BBIMOJHSAET TEPEXOJ Ha HEMOCIeA0BATEIbHO
WCIIOIHSEMYIO KOMaHJy, aJpec HEemocle0BaTeIbHO BHIOpaHHOM KOMaH/IbI (aJpec mepexosa)
3aMMCBHIBAETCS B OJIMH U3 perucTpoB Oydepa TpaccupoBku. [lepBas 3amuch OCymecTBISIETCS B
O0ydep TtpacupoBku 0, BTOpas — B 1, m janee MUKINYHO. YKazarelb Oydepa TpacCUPOBKH
OTIpeneNsieT MOCIeAHUN 3aMCaHHbIN Oy(ep 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 UTEHUE 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 yTeHne 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 Ha6J’II-OJI€HI/I$I 1 umeet AOMOJJHUTCIIBHBIC BO3ZMOXHOCTH I10 MOHUTOPUHTY oOMeHa
JaHHBIMH dJipa HOponeccopa C IMaMATHIO. Brime omnmchIBaics MEXaHU3M Cpa6aTBIBaHI/I$I
HUCKIHOUYHUTEIILHON CUTyalluu B CJIydac COBIIAJACHUA aIpCCOB TOYKH Ha6J'IIOI[eHI/IH C aJpccaMu
muH J u K. OI[H&KO HUMCECTCA BO3MOKHOCTD JOIIOJIHUTh CPAaBHCHUC aJIpCCOB CIIC U CPABHCHHUCM
JaHHBIX. HpI/I YTCHUMU HMCECTCSA BO3MOKXHOCTH KOHTPOJHUPOBATH KAKHC HNAHHBIC CUMUTLIBACT
Imponueccop. Eciu nonmojJHUTENIBbHO K COBIIQJICHUIO aJIpCCOB IMPOUCXOAUT COBIIAJICHUC U
MNPOYUTAHHBIX HJAaHHBIX — TOYKa Cpa6aTBIBaCT. Taxxe MOXKHO KOHTPOJIMPOBATHL U IIPOLECC
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3anMcH JaHHbIX. HeoOxoaumble ns KOHTpoJis JaHHble 3anucbiBarorca B peructp WPDR.
HeoOxonuMo OTMETHTh, YTO IIMHA YTEHHMS] WJIM 3alMCH HMMEET pa3psgHocTh 128 OuT.
PazpsaHocTs peructpa JaHHbIX TONIbKO 32 6uta. [To3ToMy cpaBHEHHE BBINOJIHAETCS TOJIBKO IS
32-pa3psAHOTO CJOBa IIMHBI JAHHBIX OMPEENIIEMOr0 MIIAIIIMMKA OWTaMH IIMHBI ajpeca
HE3aBMCUMO OT TOT'O BBINOJIHAETCS YTEHUE WU 3anuch 64- ninn 128-pa3psaaHoro ciosa.

7.3.21.9 Pezucmp macku mouxku naonrooenus 1 (WPMR)

[Tpu ucnonb30BaHNUU IIMHBI JAHHBIX B ONMUCAaHUM TOYKU HaOmioneHus 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 TOUKU HAOIIOACHHUS.

7.4 Buemnwuii mopt u nuurepdeiic SDRAM

[Tporieccop MokeT OBITH UCTIOIB30BaH KaK B KAUECTBE CAMOCTOATEIHLHOTO MPoIleccopa,
TaK U B KQUE€CTBE DJIEMEHTa MYJIbTUIIPOIECCOPHOU cucTeMbl. OH MOXKET PYHKIIMOHUPOBATH KaK
OTIENbHBIA MPOLIECCOP WM CHUCTEMA, a MOXET YIPABIATHCS KOMIBIOTEPOM (HAIpHUMep,
CUCTeMa MpoIieccopa MoXeT ObITh ycTaHoBiIeHa Ha 1uiate [1K).

B nanHoMm pasnene mpuBeneHO omucaHue MHTepdeiica BHENTHEH MIMHBI MPOIEeccopa,
KOTOPBIN BKJIIOYACT:

— BHYTPEHHIOIO JIOTUKY HHTep(erica;

— apOuTp LIUHBI,

— IIMHY aJpeca;

— IIUHY JaHHBIX;

— IIMHY YIPaBJICHUA.

HaubGonee OBICTpbIM NPOTOKOJIOM OOMEHa SIBISIETCS KOHBEHEpHBIM MPOTOKOJ.
IIpouieccop UCHIONIB3YET 3TOT IPOTOKOJI JIs1 COEAUHEHUS € IPYTUMH ITPOLIECCOPAMH B KJIacTepe.
Taxxke mpoieccop MOXET UCIONb30BaTh 3TOT MPOTOKOJ JUIsl COEAMHEHUs uepe3 uHTepdeiic ¢
XOCTOM M cucTeMaMH naMmsTH. [IpoTokon MMeer MakCUMalbHYIO MPOU3BOAUTEIBLHOCTH MpPHU
OJIHOI mepeade JaHHbIX BO BPEMsI KaXJA0r0 TAKTOBOI'O IIMKJIA IIMHBI U MOKET MOJAECPKUBATH
YPOBEHb IPOU3BOIUTEIBHOCTH OJIM3KO K MAKCUMAIIbHOMY 3HAUYEHUIO.

Jlpyrum OBICTPBIM TPOTOKOJIOM siBisiercs mpoTtokol SDRAM. JlanHblil mpoTOKOI
olpezenseTcs NPOru3BOJICTBEHHBIMU cTaHaapTaMu MukpocxeM SDRAM. Kontpomiep SDRAM
pacmojio’keH Ha Kpuctamie mpoieccopa. OH ympaBisieT BCEMU KOHTPOJIBHBIMH CHUTHATAMH
SDRAM (nRAS, nCAS, nSDWE, SDCKE, LDQM u HDQM) wu noaxepxuBaer
MHULMAIU3AIUI0 U perenepaiuio mukpocxeM SDRAM. MakcumalbHasi pOU3BOIUTEIHHOCTD
SDRAM npu nepenade MAaHHBIX paBHAa OJHOM Ilepefade 3a OAMH TAKTOBBIA IUKIL
[Ipou3BOAUTENBHOCTh ~ MOXET  YAEpPKHUBAaThCA  OJM3KO K  MaKCUMaJbHOW,  €CiH
IIOCJIEZI0BATEIIbHBIE JOCTYIIBI BBIITOJIHAKOTCS K TOU K€ CTPaHULE.

[Tpoueccop noaep>KMBAET TAKXKE MPOTOKOJI MEAJIEHHOTO YCTPOMCTBA. DTOT MPOTOKOI
CJIElyeT MCIOJIb30BaTh [UIsl YCTPOMCTB, HE KPUTHYHBIX B IUIAHE NPOM3BOAUTENBHOCTU. B
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OOJIBIIMHCTBE CUCTEM TaKWE YCTPOWCTBA CIIEAyeT MOAKIYATh HA BCTIOMOTATEIBHYIO IIUHY,
MOCKOJBKY OHHM MOTYT YBEIMYHUTh HArpy3Ky Ha IIMHY M 3aMEIJIUTh OOJIBIIOE YHUCIIO
KPUTUYECKUX JTIOCTYIOB.

Breminss mmHa BKIIOYAET B ce0sl IIMHY IaHHBIX, C TPOIYCKHOM CIIOCOOHOCTHIO 32 MiIn
64 pa3psanoB, 32-pa3psAIHYIO0 IIWHY aApeca U KOHTPOJIbHBIE CUTHAJIBI. BONBIIMHCTBO CUTHAJIOB
SBJIAIOTCS JIBYHAIIPABJICHHBIMHU, TMOCKOJBKY MPOIECCOP MOXKET OBbITh KaK BEAYIIUM, TaK U
BEJIOMBIM Ha BHEIIIHEH IIUHE.

bnox unTepdeiica BHENIHEH MIMHBI MOXET ObITh CKOH(UTYPUPOBAH MOJ PAa3TUYHbBIC
HACTPOMKHU TyTeM 3anucu B koHpurypanuonusie peructpbl SYSCON nu SDRCON BHemiHero
nopra. Y CTaHOBOYHBIE MapaMETPhI 3TUX JBYX PETHCTPOB TOKHBI OBITH OJJMHAKOBBIMHU JJISI BCEX
npoteccopoB B cucteme. lllupokoBeniaTenbHas 3aMUCh PEKOMEHJ0BAaHA MTPU MHULMATU3ALNT
peructpoB SYSCON nu SDRCON.

[Ipu ommcanuu pa®OTHl BHEUIHEr0 HHTepdelca B MYJIBTUIPOLIECCOPHOU CHCTEME
WCIIOJIb30BAHBI CIEAYIOUIUE TEPMUHBI:

— MacTtep (BeAyILIrii) MIUHBI — YCTPOMCTBO HA BHEIIHEH IIMHE, KOTOPOE B HACTOSIIIHUMA
MOMEHT YIIPaBJISIET BCEMH JTUHUSIMU UHTepeiica;

— TMOJYUHEHHBIN (BEIOMBIN) — MPOIECCOp, MaMATh, YCTPOMCTBO BBOJA-BHIBOJA K
KOTOPOMY MOKET BBITIOJIHATH OOpaIlieHre MacTep IIHUHBI;

— XOCT-TIPOLIECCOP — BHEIIHEE 10 OTHOIICHUIO K KJIACTEPY YCTPOIMCTBO, KOTOPOE UMEET
JIOCTYII KO BCEM pecypcaM KjacTepa W YIPaBseT CHCIUATbHBIMU JIMHUSMH BHEIIHETO
uHTepdeiica.

741 Oco0eHHOCTH BHEIIHECH INTUHBI

Oco0eHHOCTSIMU BHEITHEH IIUHBI SIBISTFOTCSI:

— IIMpHWHA IIUHBI JaHHBIX: 64 wiu 32 pa3psga, TpOrpaMMUPYETCS OTAEIBHO s
MaMsITH, MyJIBTUITPOIIECCOPHOTO 0OMeHa U uHTep(deiica xocra;

— KOHBeWepHbIE Nepeiayu ¢ MPOrpaMMHUPYEMbIM YHCIIOM 3TaloB KOHBEHeEpa;

— nporpammupyemblie coctostHus ipoctosi (IDLE);

— MPOTOKOJI MOJACPKUBAET LIUKIIBI 0KUIaHUsA, 100aBIIsieMble BEIOMBIM YCTPONCTBOM
¢ ucrnoiyb3oBanueM BoiBoja ACK;

— unrepdeiic EPROM u FLASH: 8-pa3psnnas mmHa AaHHBIX ¢ (UKCHPOBAHHBIM
YHCJIOM IIUKJIOB OKHUAaHUSI, TOAJIEPKKON YTECHUS U 3aITUCH;

— XocT-uHTepdeiic;
SDRAM-unrepdetic;
MOJIJIEP’KKA MEIJICHHBIX YCTPOWCTB BBOJ1a/BBIBO/IA;

— MYJIBTUIIPOLIECCOPHAs CUCTEMa, OCHOBAaHHAsl Ha pacIipe/IeIEHHOM apOUTpa)xe IIHUHBI
0¢3 JIOMOIHUTEIIBHOM JIOTUKY;

— nojjepkka nepenad yepe3 DMA 11t BHEIIHMX YCTPOMCTB BBOJIa/BBIBOJIA B PEKUME
KBUTUPOBAHUS;

— mojuepxkka pexkuma flyby mnst mepenau mexay namsateio SDRAM u ycTpoiictBoM
BBOJ1a/BeIBOIa B DMA;
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— ToJ/Iep)KKa apOuTpaxka KIaCTEePHON MIKMHBI TIOKA MPOIIECCOP HAXOIUTCS B COCTOSTHUN
MIPOrpaMMHOI0 cOpoca.

7.4.2 BuemrHue BBOAbI/BBIBOIbI HHTePdelica IUHBI

Huxe npuBeneHo onucaHre OCHOBHBIX BBIBOJIOB BHeEITHEro nHTepdeiica. byksa «n» B
HayaJie Ha3BaHMs BbIBOJA YKa3bIBA€T HA HU3KHiIl aKTUBHBIA YPOBEHb CUTHAJA.

— ADDR31-0 — mmHa agpeca ¢ Tpems COCTOSIHUSIMHU. B pexxume Mactepa mporeccop
BBIJACT HA 3TH JIMHUM aJIpeC YCTPOMCTBA, K KOTOPOMY OH BBINOJIHSET JOCTYI. B pexunme
ITOAYMHEHHOT0 IIPOLIECCOP aHATU3HUPYET aApeC I OTCIEKUBAHUA TOCTYIA K €r0 BHYTPEHHUM
pecypcam.

— DATAG3-0 — muHa JaHHBIX C TpeMs cocTostHUsIMH. [Iporieccop BeIIacT JaHHBIC HA
9TH BBIBOJBI WIM NPUHUMAET JAHHBIE WJIM KOMAaHIBI C ITOMOIIBIO JTHUX BBIBOJOB. MMeercs
BO3MOKHOCTh 3ajiaHusi pa3Mepa muHBI (32 wnm 64 Ourta) miusg paboThl C Pa3TUYHBIMHU
YCTPONCTBAMU CHCTEMBI.

— NRD — urenne namsatu. B pexxume mactepa nRD aktuBupyercs Beskuii pa3, Koraa
MIPOLIECCOP OCYUIECTBIIAET YTEHUE U3 NMOJAUYMHEHHOT0 YCTpoicTBa cucteMbl. Korga npoueccop
MMOAYMHEHHBIN, NRD sABIE€TCS BXOIOM M yKa3bpIBaeT HA TPAH3AKLUHU YTCHUS, UMEIOIIME TOCTYI
K BHYTPEHHEW NaMATH WKW yHHBEpCAIbHBIM peructpam. nRD H3MeHseTcs 0OJHOBPEMEHHO C
BbIBOJaMu ADDR. AkTuBHBIN ypoBeHb HU3KMI. He ncnons3yercs npu gocryne k SDRAM.

— NWRL - 3anucek miaamero ciosa. B pexxume mactepa nWRL aktuBupyetcs B 1ByX
ciyuasix. [IepBbli, KOr/ia MKMHA TaHHBIX UMEET IUPUHY 64 OUTa U MPOUCXOAMT 3aIUCh B CJIOBO
YEeTHOr'0 ajpeca BHEUIHEro ycrpoicTtBa. Bropoi, xorga mwuHa umeer mupuHy 32 Outa u
MIPOMCXOUT 3alUCh 1O JF0OoMy ajapecy. Korma mporneccop momgunHeHHbIH, nWRL sBisieTcs
BXOJIOM M YKa3bIBAa€T HAa TPaH3aKLMHU 3aIlIMCH, UMEIOIINE JAOCTYIl K BHYTPEHHEW NaMATH WIU
yHUBepcalnbHBIM peructpam. nWRL wu3Mensiercs oaHoBpemeHHO ¢ BbeiBogamu ADDR.
AKTUBHBIN ypoBeHb HU3KUH. He ucnons3yercs npu gocryne k SDRAM.

— NWRH - 3anuce crapuiero cinoBa. B pexume macrepa nWRH aktuBupyertcs, koraa
pa3Mep IIMHBI JaHHBIX paBeH 64 OMTa U BHITIOJIHSAETCS 3aIllMCh ABOWHOTO ciioBa (64 paspsna),
7100 BBIMOIHSETCS 3alUCh CIOBA M0 HEUETHOMY a/Ipecy BHELIHEH naMaTu npu 64-pa3psaHoi
muHe AaHHbIX. Ecnm pasmep mmebl nanHbix 32 6uta, nWRH He ucnonsiyercs. Korga
npoueccop nomaunHeHHbld, NWRH sBisieTcs BXOOOM M yKa3bIBaeT Ha TPAH3AKLUHUM 3aIlWCH,
MMEIOIINE TOCTYN K BHYTPEHHEH NaMsITH WIK yHUBepcalbHbIM peructpam. nWRH n3mensercs
onHOBpeMeHHO ¢ BbiBogamu ADDR. AxTuBHBIM ypoBeHb HM3KMI. He wucnone3yercs npu
nocryrne k SDRAM.

— ACK - noarepk/ieHHe TOTOBHOCTU. B pexxnMe macTepa mpoueccop aHaJIU3UpyeT
Bxox ACK Bo Bpewms 1ocTyna K ycTpolcTBaM. BHellHME NMOJYMHEHHBIE YCTPOIICTBA MOTYT
JI€aKTUBUPOBATh (YCTAHOBUTH B HU3KHI ypoBeHb) ACK uT00bI 106aBUTH COCTOSIHUE 0KUJIAHUS
BO BpeMs jgoctyna kK HuM. ACK ncrnonb3yercs NoJYMHEHHBIMU YCTPOCTBaMU Ha (aze JaHHbIX.
Korga npoueccop nogunHeHHbIN ¥ K HeMy BbinoiaHseTcs qoctym, ACK sBiisieTcsi BBIXOJOM U
MOKET MCIIOIB30BAThCS MPOIECCOPOM JIsi MPUOCTAHOBKM OOMEHa B Cllydae HErOTOBHOCTHU
npotieccopa. Boicokuii ypoBeHs Ha JinHUM ACK 03Ha4aeT roTOBHOCTh YCTPOMCTBA, HU3KHUM —
TpeOOBaHUE MOJ0KIATh. Y CTPOMCTBA MOT'YT BBICTABIIATH TOJIBKO aKTHBHBIA HU3KUI YPOBEHb.
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Bricokuii ypoens Ha nuHuM ACK obecneunBaetcs pesucropoM. ACK He ucnons3yercs npu
noctyre k SDRAM.

— NBMS - BBIOOp 3arpy30uHoii mamsaTH. BeiBoa siBIsieTCS MHOTO(YHKIITMOHAIBHBIM.
Bo Bpewms cOpoca 3HaueHne Ha TMHUM nBMS yka3biBaeT Ha BIOOp BapuaHTa HA4aJIbHOTO CTapTa
npotueccopa. B pexxnume mactepa nBMS aktuBu3upyeTcs, Korjia npoueccop BbIIOJHIET JOCTYII
k 3arpy3ouHord mamatu (EPROM wmm ¢umm). B pexnMe NTOAYMHEHHOTO MPOIECCOp
aHanm3upyeT BxoJ nBMS nis oOHapyxeHuss aocTynma K BHYTpEHHUM pecypcam. nBMS
U3MEHSIETCS OJHOBpEeMEHHO ¢ BbiBoJjaMu ADDR. AKTHUBHBIN ypOBEHb HU3KHUH.

— NMS1-0 — BeiOop mamsatu. B pexxume mactepa nMSO wim nMS1 akTHBHPYIOTCS B TO
BpeMsi, KOT/Jia MPOIIeCCOp KeNaeT NOJMYyUUTh A0CTYN K 0aHkaM namstu O win 1 coOTBETCTBEHHO.
Brixoast nMS1-0 sBasitoTcsl 1€KOAMPOBAHHBIMU CUTHAJIIAMM aJipeca MaMsTH U U3MEHSIOTCS
napauiensHo ¢ BeiBogamMu ADDR. Korma muann ADDR31-27 paBuer 0b00110, nMSO
aktuBupoBaH. Korma nmuauu ADDR31-27 pasasl 0b00111, nMS1 aktuBupoBan. B pexume
MOJYMHEHHOr0 TMpoleccop aHanu3upyer BxoAsl nMS1-0 st oOHapykeHHs JocTyna K
BHYTPEHHUM pecypcaMm. AKTUBHBIM YPOBEHb HU3KHM.

— NMSH - BwIOOp xocT-amsatu. B pexxume macrepa nMSH aktuBupyertcs, koraa
MPOIIECCOP BBIMOIHAET MOCTYN K aIpeCHOMY MPOCTPAHCTBY Xoct-mpoieccopa (ADDR31
paBeH 1). nMSH sBnsieTcst JeKOQUPOBaHHBIM CUTHAJIOM aJpeca MaMsTH, KOTOPbId U3MEHSIETCS
napauienbHo ¢ BeiBogamMu ADDR. B pexnme nmoguMHEHHOTO MPOUECCOpP aHAIU3UPYET BXOH
nMSH nns oOHapyskeHus JocTyna K BHYTPEHHUM pecypcaM. AKTUBHBIN YPOBEHb HU3KUU.

— NBRST — makeTtHbIii pexxuM oOMeHa. B pexuMe MacTepa mporeccop aKTUBU3UPYET
3Ty JIMHUIO, KOTJla OH BBIMOJHIET HECKOJIBbKO OOMEHOB IO TOCIEA0BATEIbHBIM aJipecam. ITO
MIO3BOJISIET MOJAYMHEHHOMY YCTPOWCTBY HE aHAJIU3MPOBATh IMOCIEAYIOIIUE aJpeca U 3apaHee
MOJITOTaBJIMBATh HEOOXOMUMbIE JaHHBIE. B pexyMe MOAUYMHEHHOTO MPOLECCOp aHAIU3UPYET
Bxoa nBRST nns oOHapykeHHs MOCIEAOBATEIBHOTO JOCTYMa K €ro BHYTPEHHUM pecypcam.
AKTHUBHBIN YPOBEHb HU3KHUH.

7.4.3 MuxkpoapxuTeKkTypa npoueccopa

@OyHKIMH NpoIiecCOpa MOTYT U3MEHATHCS B 3aBUCUMOCTH OT CUCTEMBI, B KOTOPOIl OHU
ucnoyb3ytoTcs. OH MOXKeT ObITh MPEACTABICH U KaK OTICIbHBIA MPOLIECCOp, U B KauecTBe
3JIEMEHTA MYJIbTUIIPOIIECCOPHOM CHCTEMBI Ha O0IIeH BHEIIHEH muHe (pUCYHOK 14).

B MyJIbTUIIPOLECCOPHON CHCTEME Ka)XIbId IPOLECCOP AOJDKEH OIPENENAThCA C
nomotiblo cBoero ID (ycranaBnuBaercs BwiBojamu |D[2:0). B cucteme nomkeH ObITh
npoueccop ¢ ID paBHBIM HyII0, TOCKONIBKY npouieccop ID0 ncnonb3yeTcs 1 MHUIHATU3ALUH
BHemHeW mnamsatu SDRAM. Taxxke mnpoueccop ID0 wumeeT BHYTPEHHUE pPE3UCTOPBHL,
MOBBIIIAIONIME WIM TMOHWXKAIOUIUE JIOTMYECKU YPOBEHb HAa HEKOTOPBIX JIMHUAX, KOTOPHIE
aKTUBHBI BO BpeMs WJIM nocie cOpoca.

Jpyrumu ycTpoHCTBaMH, ONpeesseMbIMA Ha BHEIIHEH LIMHE, MOTYT OBITh: MOJYJIN
naMsITH, yCTPOMCTBA BBOJIA/BbIBOJA, MOCTHI Ha Jpyrue muHbl. K kakqoMy npoueccopy u XocT-
IIPOLIECCOPY B CUCTEME MOXKET ObITh OPIraHU30BaH JIOCTYII KaK K BEJOMOMY YCTPOHCTBY.

[lepenaBaemble Ha BHEIIHEH IIMHE JAHHbIE MOT'YT OBIThb CTaHAAPTHBIMU CJIOBaMU
(32 paspsina), nBoHBIMHE clIOBaMU (64 pa3psiia) WK c4eTBepeHHBIMU cioBamH (128 paspsiios).
AJlpec 3TUX CIIOB JIOJKEH OBITh BBIPOBHEH 110 UX pa3Mepy. [lockonbky mupuHa muHsl (32 uim
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64 pazpsiga) MOKET ObITh MEHBIIIE pa3Mepa Mepeiayuu, TO nepeiada JaHHbIX paclpeesieTcs o
HECKOJIBKUM LHUKJIAM BHEIIHEW IINHBI.

Baemrawnii mopt (EBIU) MokeT ObITh MacTepOM WIJIH MOJYMHEHHBIM Ha BHEIITHEH ITHHE,
a TaKkKe MacTepoM M IMOJYMHEHHBIM Ha BHYTPEHHHUX IIWHAx mporeccopa. Ha pucynke 15
MOKa3aHa CTPYKTypa BHYTPEHHUX IIHH, COCIHUHSIOMIMX BHEIIHUWA MOPT C BHYTPCHHUMH
MOAYJISIMU Tponeccopa. Tpu TJaBHBIX 3JIEMEHTA NEPEeNadyd JaHHBIX B CTPYKTYpE BHEIIHETO
1IopTa 3T0:

— BeixoaHoe FIFO (OFIFO) nepenaun 3arpocoB Ha BHEIIHIOK IITHHY;

— BxogHoe FIFO (IFIFO) BXoAHBIX 3alpOCOB C BHEUIHEW IIMHBI WJIM BO3BpAIlaeMbIX
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:

— mepeaava 3amnpocoB OT BHEIIHMX BEAYIIMX YCTPOMCTB K BHYTPEHHUM pecypcam
CUCTEMBI JJIs BBITIOJHEHUSI Olepaluil uTeHus Wi 3anucu. BHemHuit uHTepdelic B JaHHOU
CUTyaIuu paboTaeT KaK MOJYMHEHHBIN U OTCIEKUBAET BCE IOCTYMBI K BHYTPEHHUM pecypcam
ero mpoieccopa. Jlanee 3ampockl otmpasisitorcs Ha SOC-mmHY Wian B sSApo mpoieccopa (B
IFIFO SOC-unrepdeiica);

— nepeaava JaHHBIX BO BHYTPEHHUM MIPUEMHUK B OTBET HA YTEHUE SAPOM MPOLIECCopa
unu KoHtpoiuiepom DMA ycTpolicTB Ha BHemiHed muHe. B 3TON cuTyauuu BHEUIHUN
uHTepdeiic paboTaeT Kak MacTep Ha BHENIHEH IIMHE W BO3BPAIAET MPOYUTAHHBIE TAHHBIC.
Hanee nannble otnpasistorcs Ha SOC-muny (KoHTposuiep DMA unu nopTel CBSA3M) WIH B SIPO
nporeccopa (B IFIFO SOC-unTepdeiica).
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Pucynok 14 — Tunuunas KoHQUrypauusi MyJIbTHIPOILECCOPHOTO KiIacTepa

Brixonnoii Oydep OFIFO BHemHero mopra MCMONB3YeTCS IS BCEX TPaH3aKIIUM,
HAMPABJICHHBIX BO BHEIIHEE aJPECHOE TPOCTPAHCTBO. ITO MOTYT OBITh 3ampPOCHI
IIPOLIECCOPHOTO sipa WK KoHTposuiepa DMA.
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Pucynok 15 — Ctpykrypa coenunenuit moayneit SOC-1HbI

IIoTOKM JaHHBIX, KOTOpPBIE HMMEIT MECTO NpPH pPa3JIMYHBIX BapUaHTaxX Iepenad
MOAPOOHO MpeCTaBIeHbl Ha pucyHKe 16. BO3MOXHBI onepanuu YTEHUS U OMEpPalMK 3aIUCH.
Omnepanuu, BBIIOIHIEMBIE SAPOM, KOHTposuiepoM DMA niu BHEIIHUM MacTEPOM.

Ecnu onepanus siBisieTcs onepamuen 3aicH, TO OHA 3aBEPIIACTCS:

— I siApa nporeccopa B MOMEHT 3anucu JaHHbix B SOC OFIFO;

— 115 koHTposiepa DMA B momenr 3anucu B EBIU OFIFO;

— 114 BHemHero Mactepa B MoMmeHT 3anucu B EBIU IFIFO.

Ecnu BeINONHSAETCS onepanys YTEHU, TO JaHHbBIE IPOXOIAT CICAYIOIINE ITAIbI:

— IIpU YTE€HHH SApOM mpoueccopa, 3anpoc nomemaercs B SOC OFIFO, nanee on
nepemertaercss B EBIU OFIFO, rne unTtaercs M aHanu3upyeTCsl BHEUIHMM HHTEp(EncoM.
BolnoniHA€TCA UK YTEHUS BHEIIHErO0 YCTPOICTBA M NPOYUTAHHBIE JIaHHBIE pa3MEUIacT B
EBIU IFIFO, otkyaa onu nepecoinatorcst B SOC IFIFO. SOC untepdeiic npuHATHIE TaHHBIC
OTIIPABJISIET B PETUCTP HA3HAUCHUS;

— npu ureHnH 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 xoHTpoOIEepa MO0 Oydepa nepeaaTunkoB MOPTOB CBSI3H;

— IPU YTEHUM BHEIIHUM MAacTEPOM BHYTPEHHEM MaMsITH MpoIeccopa 3arpoc
nomemaercss B EBIU IFIFO, nanee on mnepememaercs B SOC IFIFO, raoe uurtaercs u
anammsupyetrcs SOC-unTepdericom. BrIoNHSIETCST MUK YTSHWS BHYTPEHHEH MaMSITH WA
BHYTPEHHET0 PeTUcTpa sjpa u npountanHsle gaHHsle pazmeniaer B SOC OBUF, orkyna onu
nepecsuiatorcss B EBIU OBUF. Buemnuii wHTepdeiic MpUHATHIE JaHHBIE BBICTABISIECT Ha
BHEIIHIOIO MIMHY JAHHBIX I TOTO YTOOBI MacTep MIUHBI MOT MX IPUHSTE;
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— TpY YTEHUUW BHEIIHUM MAcTEpPOM PETUCTPa BHYTPEHHEH nepudepuu mporeccopa Ha
SOC-mmmne, 3anpoc momemaercs B EBIU IFIFO, manee om mocwimaercss Ha SOC-muHYy.
BelnosiHAETCA LUK YTEHUSI PETUCTPA YCTPOMCTBA M MPOYUTAHHBIE JAHHBIE NIEPECHUIAIOTCS B
EBIU OBUF. Buemnuii uHtepdeiic MpUHATHIE JaHHBIE BBICTABISET HAa BHEIIHIOK LIMHY
JAHHBIX JJI TOTO YTOOBI MacTep IUHBI MOT UX IPUHSATH.

[lepenaun maHHBIX BBIOJHSIOTCS B COOTBETCTBHH € KapToit mamsatu u ID npoueccopa.
[Ipu moctymne kK pecypcam cO CTOPOHBI MHOTHX YCTPOMCTB HCIIONB3YETCSl IPHOPHUTET JOCTYTIA.
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 (nauBbiciiuii);

— EBIU IFIFO;

— MPOIECCOPHOE APO (HUBIIU).

[Ipu nocryne k SOC IFIFO npuoputeT ciaeayouui:
— yreHue aapom peructpa SOC mHHBL

— EBIU IFIFO;

— KoHTpoiuiep DMA.

[TpuoputeT ycTpOHCTB (PUKCHPOBAHHBIM M HE 3aBUCUT OT IPUOPUTETA TpaH3aKLUU
DMA win npuopuTeTa TpaH3aKIMKU BHEIITHETO0 MAacTeEPA.
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Pucynok 16 — [lepenaua nannbix uepe3 unrepdeiic Buemnen mmnsl (EBIU)

7.4.4 TlporpammupoBanme peructpa SYSCON

Peructp SYSCON sBasieTcsi peructpoM KOH(HUrypalud 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 cynepBu3opa KOJIHMYECTBO 3amuceil B peructp 3aBucutr ot BbiBoga nBUSLOCK
(puxcupyercs Bo Bpemsi cOpoca). DTOT BBIBOJ IO3BOJSET BBIOPATH MEXAY PEKHMaMU
OJIHOKPAaTHOM 3aIlMCH M MHOTIOKpaTHOM 3amucu. OnucaHue paspsiioB PEerucTpa MPUBEIEHO B
tabaune /4. PaccMoTpuM 1oipoOHO Ha3HAYEHUE PA3JIMYHbIX PA3psAI0B PETUCTPA.
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Tabnuuma 74 —Peructp SYSCON

Howmep Ha3nauenue
Nwms

oura

BcraBka mycToro mMkiia Mexay omnepanusMH AO0CTyHa K OaHKy HaMsaTh
MSO:

1 — BCTaBUTH LIMKII;

0 BNKOIDLE

0 —mer

KonnyecTBO BHYTPEHHUX IMKJIOB OXXKUAAHUS MpPU OOpalleHHH K OaHKy

MSO0:
21 | BNKOWAIT |20~ O wiicios;
01 — 1 muk;
10 — 2 nukia;
11 — 3 nukia
I'my6una koHBeiiepa Oanka mamsata MSO:
00 — 1 mukir
4:3 BNKOPIPE |01 — 2 mukia;
10 — 3 1ukia;
11 — 4 gquxia

Tun nporokona oomeHa s 6anka MSO:
3) BNKOSLOW |0 — cuaxpoHHBIH (KOHBEHEPHBIA);
1 — MeauieHHBIHM (ACUHXPOHHBII)

BceraBka mycToro muKIa MEXAYy ONEpalusMHA JIOCTyna K OaHKy
namsatu MS1:

6 BNK1IDLE
1 — BCTaBUTH IUKII;

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 muki;
10:9 BNK1PIPE |01 -2 nuxuna;
10 — 3 ukia;
11 — 4 nukna

Tun nporokona ooMena asns 6anka MS1:
11 BNK1SLOW |0 — cunxpoHHBIH (KOHBEHEPHBIH);
1 — MeayieHHBIH (ACHHXPOHHBIH )

BcraBka mycToro mukia Mexay oneparysMy JA0CTyIa K 00JIacTH MaMsaTh
X0CTa:

12 HOSTIDLE
1 — BCTaBUTH IUKII;

0 —mer
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Howmep
oura

4098

Haznauenue

14:13

HOSTWAIT

KonndecTBo BHYTPEHHHUX ITUKIIOB OXHJIAHUS MPH OOpaIleHUH K 001acTh
X0CTa:

00 — 0 uuKIoB;

01 — 1 muk;

10 — 2 nukia;

11 — 3 umkna

16:15

HOSTPIPE

I'myGuna KoHBeiepa 1t 001acTu XocTa:
00 — 1 mukir;

01 — 2 nukna;

10 — 3 ukia;

11 — 4 gquxia

17

HOSTSLOW

Tun npotokosia oOMeHa a7 06J1aCTH XOCTa:
0 — cuHXpOHHBIN (KOHBEHEpHBIN);
1 — MenuieHHBIN (ACUHXPOHHBII)

18

19

MEMWIDTH

IupuHa MIUHBI JAHHBIX IPH OOPALICHUH K BHEIIHEH aMSITH:
1 — 64 6ura;
0 - 32 outa

20

MPWIDTH

[IupuHa MUHBI JAHHBIX IPU 00pAIIEHUH K MYJIBTUIIPOLIECCOPHOM 00IacTh
MaMsTH:

1 — 64 Oura;

0 — 32 oura

21

HSTWIDTH

[upuHa TIMHBI JAHHBIX IPU OOpAIIEHUH K MTaMATH XOCTa!
1 — 64 Oura,
0 — 32 Owura

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 nuTepdeiica:
0 — HOpMaJIBHBIN PEKUM;

1 — yckopeHue nepesauu J1aHHBIX.

but MoxHO TONBEKO ycTaHOBUTE. COPOC TOJIBKO anmapaTHO

31:26

Bcerna 0

7441

Hlupuna wiunvt 0annvix

dusnuecky mMHA TaHHBIX BHEIIHEro mHTepdeiica umeer 64 nuaun. OgHAKO 3TO HE

3HA4YUT, 4YTO IMOAKIIOYACMas IIaMATb WJIM BHCIIHCC YCTpOI\/’ICTBO 00s13aTeJIbHO JOJI2KHbI UMCTh

TAKYIO XC paspsAAHOCTb HIMHBI JaHHBIX. I_HI/IpI/IHa IIAHbI 3a4aCTCA OTACIIbHO OJIA JOCTYIIA K

o0mieit mamsTi kiactepa (akrupusupyemas ¢ momornibio nMS1-0 i nMSSD3-0), nocryna

namsiTH XocT-Tpoleccopa (¢ ucnonbzoBanueM nMSH) 1 7151 MyIbTHIPOIECCOPHOTO TOCTYIIA K
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BHYTPEHHEW MaMATH IMPOIECCOPOB KiacTepa (C HCIMOJB30BAaHUEM MYJIbTHIIPOIIECCOPHBIX
aapecoB). Bo3MOXXHBI pa3nuyHble KOMOWHAIMHM IMUPUHBI MUH. JlomycTHMble 3HAYEHUS
pUBEJICHBI B Ta0IHIIE 75.

Tabnuma 75 — HacTpolku MpONMyCKHON CIIOCOOHOCTH IIWHBI XOCTa, MYJIbTHIIPOLIECCOPHOM
IIVHBI U [IAHBI BHEITHEW NaMATH

Pazpsiaer SYSCON [TpomyckHast COCOOHOCTD IIMHBI

21 20 19

0 0 0 [TpomyckHast COCOOHOCTh MIUHBI XOCTA, MYJITUIIPOLIECCOPHOM IIIUHBI
Y IIMHBI BHEIIHEHW maMsTH 32-pa3psiaa

0 0 1 Henomyctumasi komOuHanus
[TpomyckHast cmocOOHOCTD IIMHBI XOCTA U IMHBI BHELTHEH mamsaT 32-

0 1 0 pazpsaa. [IpomyckHas cmiocoOHOCTh MYJIBTUIIPOLIECCOPHOU HIUHBI 64-
paszpsia
[TpomryckHast CIOCOOHOCTh MIMHBI XOCTa 32-paspsma. I[IpomyckHas

0 1 1 CIIOCOOHOCTH MYJIbTUIIPOLIECCOPHOM IIMHBI M IIMHBI BHEIIHENW aMATH
64-paspsina

1 0 0 Henomyctumas koMOuHaIMs

1 0 1 Henomyctumas koMOuHaIus
[TpomyckHast CHOCOOHOCTH WIMHBI XOCTAa W MYJIBTHUIIPOLIECCOPHOM

1 1 0 muHb 64-pazpsaa [IpomyckHas ciocOOHOCTh IIMHBI BHEITHEH MTaMSATH
32-paspsina

1 1 1 [TporyckHast CTOCOOHOCTH MTUHBI XOCTA, MYJILTHITPOIIECCOPHOM IITMHBI
Y IIMHBI BHEITHEW maMsTH 64-pazpsiaa

Hekoropbie kOMOMHAIMKM 3alpelieHbl M3-3a TOro, YTO MPU UX YCTaHOBKE pabora
cucTeMbl OyZeT HeKoppeKTHOM. [Ipoiieccop He oTcexXuBaeT 3anpenieHHbIe KOMOMHAINY, U BCS
OTBETCTBEHHOCTH 32 UX MCIOJIb30BaHUE JISKUT Ha MOJIb30BaTENE.

7.4.4.2  Ilpomokon meOneHHO20 yCMPoicmea 011 WUHbL

Jlnst HaCTpOMKKM MPOTOKOJIA MEIJICHHOTO YCTPOWMCTBA YCTAHABIMBAETCS B «1» paszpsijg
nporokona memieHHoro ycrpoiictBa BNK#SLOW (HOSTSLOW) (pa3psin 5 s 6anka 0,
paspsan 11 gns 6anka 1, u paspsan 17 ans xocra). B ciydae BeIOOpa mMpoTOKOJIa MEIJIEHHOTO
yCcTpoiicTBa HekoTopble moiisi (mone riyownasl koHBeiiepa PIPE, paspsa IDLE) sBustorcs
0e3pa3IMYHBIMU U HE UCTIONB3YIoTCA. [loie oxxumanus onpeenser Yuciio BHYyTPEHHUX [TUKIIOB
OXKMJAHUS TIPU MEJIEHHBIX JocTynax. Eciu 4ucio BHYTPEHHUX OXHUJIAHWU PaBHO HYIIO, TO
MEXaHU3M BHEITHUX okumaHuu (aHanu3 Bxoga ACK) He MOKET MCTIOJIb30BaThCA JUISl TaHHBIX
TPaH3aKIUH.

7443  Komneeitepuolii npomoKo 011 WiUHbL

Jlns  BeIOOpa  KOHBeiliepHoro mporokoja Outr BNK#SLOW (HOSTSLOW)
COOTBETCTBYIOLIEro OaHka mamsTu ycraHaBnuBaerca B 0, a mone PIPE ycranaBnuBaercs Ha
3a/laHHyo0 NIyonHy KoHBekepa (0b00 mist omuoro nukia, 0b01 ams nByx mukios, 0b10 mis Tpex
mukiaoB 1 Obll mis versipex nmkioB). Tak ompexpensercs riyOMHAa KOHBeWepa TOJIBKO IS
TpaH3akuui yteHus. [ myOrnHa KoHBelepa Uil TpaH3aKLUUi 3aMCH BCEr/la paBHA OJHOMY LIUKITY.
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Paspsan IDLE ycranaBnuBaeTcs, €CiiM Ha IIMHE €CTh HECKOJIBKO IOJYMHEHHBIX YCTPOWCTB B
OJTHOM OaHKE MaMsATH, C LEJIbI0 NPEJOTBPAILEHUS KOH(IIMKTA Ha IIWHE JAaHHBIX MEXIY
pa3IMYHBIMU NOJYMHEHHBIMHM YCTPOMCTBAMHU IpH IOCIEAOBATEIbHOM 4YTeHUH. Eciau OaHk
MaMsITH COAEPXKUT TOJIBKO OJHO MOAYMHEHHOE YCTpoucTBO, TO paspsan IDLE cOpackiBaeTcs.
[losie BHyTpeHHETO 0XKMAaHUS 0€3pa3IMYHO IPU KOHBEHEPHBIX TPaH3aKIMSIX.

7444  HauanvHhole 3HaueHUs 0131 padon vl WIUHBL

[Tocne cOpoca peructp SYSCON wumeer HauanbHOe 3HaueHue paBHoe 0X9067.
HauanpHoe 3HaueHne onpeaenser:

— Oank 0: MenJEHHBIH MPOTOKOJ], TPU COCTOSIHUS OKUJAHUS, BKIIOYEH XOJIOCTOU
pexuM;

— Oank 1: KOHBeWepHbII MPOTOKOJ, KOHBeWep IiyOMHOM 1 LUKI, 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 uCNONAB3yeT KOHBEHEPHBIM MPOTOKON HJs COEAUHEHUS C JPYyTUMH
MPOLIECCOPaMU, XOCTOM M OBICTPO CHHXPOHHOM MaMsThIO0, oKI0ouaeMoit Kk nMS1-0.

TpaH3akuu TakKe BBINOJIHAIOTCS COIJJaCHO KOHBEWEPHOMY IPOTOKOJY, KOTJa K
MIPOLECCOPY BBIITOIHAETCS JOCTYI KaK K TOAYMHEHHOMY YCTpOMCTBY. KOHBEMEpHBIN IPOTOKOII
oOecrevynBaeT nepenayy JAaHHbIX CO CKOPOCTBIO YaCTOThl BHEIIHEN muHBL. [Ipu KoHBeliepHOM
JOCTYIIE a/IpeC U YIPABIAIOLINE Pa3psAabl BEIAAOTCS OJHOBPEMEHHO B OJIHOM TaKTE, a IaHHbIC
JUIIb CITYCTS HECKOJIBKO LIMKJIOB: OT OJHOTO JO YETBHIPEX B 3aBUCHMOCTH OT HAIPABIICHMS
nepefayv M yCTaHOBJIEHHBIX mapaMmeTpoB. [Ipomeccop MOXET BblAaBaTh aapec CIEAyHOLIeH
TpaH3aKIMHU €IIE 10 IPUX0/1a JaHHBIX MPEbIIyIIEeH TPaH3aKIIHH.

VYpasisironiyie CUrHabl, UCIIOJIb3yEMbIE B KOHBEHEPHBIX TPaH3aKIMAX:

— NRD — ecnu akTHBeH, yKa3blBa€T HA TPAH3aKLUIO YTECHUS.

— NWRH u nWRL — Ttpan3akius 3anucu, €Ciiv OJIUH U3 3TUX CUTHAJIOB aKTUBHBIM.

JIBa curHasia mo3BOJISIIOT ONPENEIUTh, KAKOE CIIOBO Ha 64-pa3psaHOil IIMHE TaHHBIX
SABJISIETCS. JOCTOBEPHBIM.

— NBRST - yka3piBaeT Ha OIOYHBIN UK OOMEHA, KOT/Ia CUUTHIBACTCS TPYyIIa CJIOB,
PacCIIOJIOKEHHBIX B NOCJIEIOBATENbHBIX aapecax. Hampumep, npu noctyne K C4eTBEPEHHOMY
CJIOBY Ha muHe mmpuHoH 32 paspsaa, nBRST Oyner akTHBHBIM B TEUEHHE MEPBBIX TPEX IIUKIOB
TpaH3aKL1HU, COCTOSIIEHN U3 YEThIPEX IIUKIIOB.

— ACK — ympaBisiercs agpecyeMbIM MOJTYMHEHHBIM YCTPONCTBOM B TEUCHHE IIMKIIA
naHHbIX. Ecny nMeeT BBICOKHI YPOBEHB, TO IOJUMHEHHOE YCTPONCTBO FOTOBO 3aBEPIIUTh LIMKJI
IaHHBIX, B IIPOTUBHOM CJIy4a€ MacTep LIMHBI JOJDKEH JaTh NOTOBHOCTH INOJYMHEHHOIO
YCTpPOMCTBA.
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7.4.5.1  bazosaa Koueeliepnas mpan3aKyus

Bpemennas auarpamma 6a30BOM  KOHBEMEpHOW  TpaH3aKIMM  IIpeJCTaBJI€HA
Ha pucyHke 17. Bo Bpems aagpecHOro 1ukia, ajpec nepenaercs BMecre ¢ curanamu nRD wnn
WRx (nWRL, nWRH unu 06a).

[Muk naHHBIX MOXKET HA4YMHATHCS C 3aJEPKKOHM OT OJHOTO 10 YETHIPEX TaKTOB, B
COOTBETCTBUHU C MapaMeTpaMH, YKa3aHHbIM B PETUCTPE KOHPUTYpalUH il MOJYMHEHHOIO
YyCTpOMCTBAa, W HaIPaBICHMEM TpaH3aKUUU. 3aJepKKa MEKIYy LUKIOM ajapeca U LHUKIOM
JAHHBIX €cTh IIyOMHa KoHBeilepa. B mpumMepe Ha pucyHke riayOuHa KoHBeiiepa paBHa 2. B
LUKJIE JAHHBIX JAHHBIE NEPEJAIOTCA B COOTBETCTBMM C HAIPABJICHHEM TpPaH3aKUUU (UTCHHE,
mnbo 3anuck). Eciin nmogunHeHHOE YCTPOMCTBO TOTOBO K 3aBEpIICHUIO TPAaH3aKIHMH, TO OHO
aktuBupyetr curHan ACK (paBeH «l1») u npuHuMaeT, 1ubO BbICTaBisAeT AaHHble. Ecin
MOAYMHEHHOE YCTPOMCTBO HE TOTOBO, OHO jcaktuBupyer curHan ACK (paBen «0») u
3a/Iep>)KUBAET JJAaHHBIE.
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Pucynok 17 — OcHOBHBIE KOHBEHEpHBIE NIEpeaaun

['myOvHa KoHBeHepa MpOrpaMMHPYETCS IS KaXJA0ro W3 OaHKOB MaMATH, a TaKXkKe
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
aapeca. Ilpu uTeHun W3 APyroro mporeccopa B MYJIbTHIPOIIECCOPHBIX CHUCTEMax TIyOMHA
KoHBeliepa Bcerna 4. [Ipu yreHnn w3 BHENTHUX OAHKOB MaMSTH WM MPOCTPAHCTBA MaMSATH
X0cTa TiIyOMHA KOHBEHepa MPOrpaMMHPYETCS IOJIb30BATEIEM U MOXET OBITh JO YeThIPEeX
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 CTAHAAPTHOTO CIOBA: OJWH ITUKIT;

— TpaH3aKUHUs JBOWHOIO CJIOBA Ha 64-pa3psIHON IMHE: OAUH IIUKIL;

— TpaH3aKIUs JBOWHOTO CJIOBA Ha 32-pa3psiTHOM IIWHE: JIBA IIMKJIA;

— TpaH3aKIUs CYETBEPEHHOTO CII0BA HA 64-pa3psaHON IIMHE: J[BA ITUKIIA;

— TpaH3aKIUs CYCTBEPEHHOTO CI0BA HA 32-pa3psAHON IIMHE: YEThIPEe IUKJIA.
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Tun tpamsakmuu onpenensercss curHanamMud nRD m nWRL/nWRH Bo Bpems mmkia
anpeca. Curmanel nWRL 1 nWRH Takxke onpenensroT, kakoe coBO Ha 64-pa3psiAHON IIMHE
JIOJKHO OBIThH 3alIMCaHO B NaMsITh.

7452  IlakemHbvle KOHBellepHble MPAH3AKUUU

Konsetiep ucnomnssyercst 3¢(HeKTUBHO, KOT/Ia MacTep BBIMOJIHSAET MOCIEA0BATEIbHbIC
JOCTYIBI (JIOCTYII K CIIOBAM, PACIIONIOXKEHHBIM B IOCIEA0BATENbHBIX aApecax), KOTOPbIE UMEIOT
OJIMHAKOBYIO TNyOuWHY KoHBeiepa. [lociemoBarenbHble JOCTYNBI MOTYT OBITH PE3YyIbTaTOM
OJIHOM TpaH3aKLMHU, KOTOpask CIUIIKOM IIMPOKa JJI IHUPUHBI IHHBL. DTOT CIy4ail Ha3bIBaeTCs
MAaKeTHOH nepenaven U uaeHTuguuupyercs BbiogoM nBRST.

Curnan nBRST wucnons3yercs st 0003HaueHUS MPOJOJDKUTEIBHOCTH —OJTHOM
TpaH3aKLUWM B LUKIAX KOHBeWepHOro mporTokosia. OH YKa3bIBaeT, YTO CJIEAYIOUIUN LHUKI
SBJIETCA MOCJIEIOBATENbHBIM U MPUHAJUICKUT TOW e TPAH3AKIUH, YTO U TEKYIIUI UK.

Curnan nBRST sBnsieTcs BaXHBIM JJIs1 IPOLIECCOPA, KOTAA OH BBICTYNAET B KaUECTBE
MOJAYMHEHHOr0 ycTpoiictBa. OH MO3BOJSET MPOLECCOPY OINpPEAETuTh, YTO HEKOTOPOE
MHOXECTBO IIMKJIOB JaHHBIX SBIAIOTCS OJHOM TpaH3aKIUMed MacTtepa U JOJDKHBI
MHTEPIPETUPOBATHCS KaK OJIHA TPAH3aKIIMKM BHYTPH IIPOLECCOPA.

Hanpumep, MynpTUIIpOLIECCOpHAs CUCTEMA, TJ€ OJUH BEAYUIUI MPOIecCOp MbITAETCs
nonyyuth goctyn K peructpam TCB konTposmepa DMA papyroro mpoueccopa. Ilockonbky
noctyn K peructpam TCB nomkeH BBHIIOIHATHCSA TOJIBKO C MOMOIIbIO CYETBEPEHHBIX CIOB, TO
nepeaya U3 HECKOJIBKUX CJIOB Uepe3 CUCTEMHYIO IIMHY MOXKET ObITh MOATBEPKI€HA CUTHAJIOM
nBRST, u 3T0 NO3BOJUT MNOJYMHEHHOMY MPOLIECCOPY MPABUIBHO HWHTEPIPETHUPOBATH 3TOT
JOCTYIl KaK JOCTyn cueTBepeHHoro cioBa. bes curnama nBRST, Takoit xe moctym Oyner
MHTEPIPETUPOBATHCS KaK YEThIPE pa3/iebHBIX JOCTya HOpMaJIbHOIO cioBa (32 paspsaa), 4yTo
MOBJICYET 3a COOOM HEeIONMyCTUMBIN TocTyn K peructpy TCB.

HacTtpauBaemoe NOJYMHEHHOE YCTPONCTBO (T.€., YCTPOMCTBO, HE SBISIOLIEECS
MOJTYMHEHHBIM ITPOLIECCOPOM) MOXKET HCIoyb30BaTh curHan nBRST mist npunsaTus nepsoro
agpeca B MAaKETHOW mepegadye M 3aTeéM aBTOMATHUYECKH YBEJIMUYMBATH aJpec IO Mepe
MOCTYIUICHUSI CJIOB IaHHbIX.

Curnan nBRST nomkeH ObITh MOJIKIIOYEH B MYJIBTUIIPOIIECCOPHON CHCTEME C LIEIBIO
UICHTU(PUKAIUA OOMEHOB JIBOMHBIMM M CUETBEPEHHBIMH CIIOBAMHU MEXAY MPOLECCOPAMH.
Curnan nBRST wmoxeTr ucmonb30BaThCs W MpH OOMEHAX MEXIY XOCT-TIPOIIECCOPOM U
nporeccopoM. BO3MOXKHOCTH OmNpeneNneHusl MaKeTHOTO JOCTyrna IMo3BOJsieT 3(dekTuBHO
UCIIOJIb30BaTh BHYTpeHHHE 128-paspsjiHble I[IUHBI W MUHUMHU3UPOBATh KOJUYECTBO
KOH(JIMKTOB AOCTYTIA.

Pucynku 18, 19) wmirocTpupyioT mpuMepbl pa3iMyHBIX TUIIOB IMOCIEIOBATEIBHBIX
nepeaayd Ha 32-pa3psIHOM IIMHE. 3alliCh CYETBEPEHHOIO CJI0BA BBIMOJHAETCS 32 YEThIPE LIMKJIIA
(pucynok 18), rae BeiBox nBRST akTuBUpyeTcs B MEpBBIX TpeX HUKIAX TpaH3akiuu. [ myOnuna
KOHBElepa paBHA OJHOMY LIMKJTY, TIOCKOJIbKY 3TO TPAH3aKIIMS 3aIHCH.

JIBe TpaH3aKUMW YTEHHsI CUETBEPEHHBIX CIIOB MpeJacTaBlieHbl Ha pucyHke 19, rae
Ka)KJasi TpaH3aKUUs 3aHUMAeT YeThlpe LUKJA MIHMHbL. J[Be TpaH3aKUUU pa3esIeHbl XOJIOCThIM
LUKJIOM. XO0JIOCTOM IIUKJI BCTABJISIETCS B CACAYIOLIUX CIIydasx:
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— 3a YTEHHEeM OJHOro OaHKa MaMATH CJIeNyeT YTEHHE W3 JAPYroro OaHKa MaMATH,
pPa3HBIX MPOLECCOPOB, XOCTa WJIM KOMOWHAIIMI BCEro BBIIIEYKA3aHHOTO M €CIU IPHU 3TOM
rIyOrHa KOHBeHepa BTOPOro YTEHUSI MEHbIIIE INOO0 paBHA TTyOrHE KOHBEIepa MepBOro UTEHUS;

— 3a YTEHUEM CIeAyeT YTEHUE U3 TOro ke 0aHKa maMmsTH U ycTaHoBieH pa3psa IDLE
naHHoro O6anka mamsatu peructpa SYSCON;

— 3a YTEHHEM CIIEYEeT 3alKCh, JUOO 3a 3aMHUChIO CIEAYET YTEHHUE, €CIU IIyOuHa
KOHBelepa BTOPOii TpaH3aKIMKU MEHbIIIE JIM00 paBHA IyOMHE KOHBeiepa mepBoii TpaH3aKIIHH;

— 3a 3alUChIO CIEAYET 3alIUCh B MYJIBTUIIPOLIECCOPHOE TPOCTPAHCTBO;

— 3a 3alKChIO CIEYET 3alUCh B 00JIACTh XOCTA;

— 3a 3alHChl0 B MYJBTUIIPOIIECCOPHOE IPOCTPAHCTBO CIEAYET 3allUCh B JPYroe
MOJYMHEHHOE YCTPOUCTBO;

— 3aMMch WIM YT€HHUE B/WU3 MYJIbTUIIPOLIECCOPHOTO MPOCTPAHCTBA, €CIIU CIEAYIoIas
TpaH3akius cBsizaHa ¢ SRAM wnm naMsaTeio Xocta. X0JOCThIE HUKIbI BCTABIISIIOTCS, TTOKA HE
3aKOHYMTCS TPAH3AKIUSI.
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|
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BRST

ACK l/

Pucynox 18 — KonBeiiepHbie TpaH3aKIMH — MOCIIEI0BATEIHHBIC 3AITHCH.
I'myGuna xoHBeliepa = 1, mpomycKkHast CIOCOOHOCTH MUHBI = 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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Pucynox 19 — I'pymnmoBoe 4TeHue ¢ moCIeAyIONIMM IPYIIIOBEIM YTCHHEM
B TOM e OaHke mamsTu. [ myOuHa xoHBeiiepa = 4,
MPOITyCKHas CIOCOOHOCTh IMHBI = 32, ycTaHoBKa pa3psiaa IDLE
[TocnenoBaTenbHble JOCTYNBI C pa3IMYHOM TIIYOMHOW KOHBeWepa MOIYy4aroT
cnenuaibHyto o0padoTky. Ecnu nepBast TpaH3akius UMeeT INyOHHY KOHBElepa MEHBIILYIO, YeM
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
Oosblle TIyOMHBI KOHBeWepa BTOPOM TpaH3aKUWHU, TO TaKWe TPaH3aKIMM HE MOTYT OBITh
nocnenoBarenbHbiMU. Kak mokazaHo Ha pucyHke 20, agpecHbId LMK BTOPOH TpaH3aKIUU
3aJIep>KMBAETCs I1OCIIE IEPBOI TPAH3AKIUY.
Ecnu pa3zuuna mexay riiyOuHaMu KOHBEHepoB paBHa eIMHULIE, TO BBOJUTCS XOJIOCTON
LIUKI. AZIpecHBIN IIUKI BTOPOW TpaH3aKLUMK HAYMHAETCS CIYCTS JBa LMKJIA [OCJIE OKOHYAHUs
IIEPBOM TPaH3aKIUU.
[locnenoBatenbHOCTh, NPEACTABICHHAs HAa PUCYHKE, NPEANOJaraeT pas3IndHYyIo
ryOuHy KOHBEHEpOB M IIUPUHY IIMHBI 32 pa3psiaa.
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Pucynok 20 — YteHue ¢ ocaeayomuM YTeHHEM U3 IPYTroro MOJYMHEHHOTO YCTPOHCTBA

7453  Huknwl oxcuoanusn

B TpaH3akuusx yTeHHUs, €CIM MOJAYMHEHHOE YCTPONCTBO BOBPEMSI FOTOBO K LIMKIY
JAHHBIX BBINOJIHSIEMOU TpaH3aKIUH, TO MOAYMHEHHOE YCTpoicTBO akTuBupyeT curiasi 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 JCaKTMBUPOBAH IOCJE TPAaH3aKIMU 3alUCH, €CIU
MOAYMHEHHOE YCTPOMCTBO HE MOXKET BOBPEMSI OTIIPABUTh JAHHBIC B MECTO Ha3HAUCHUS.

Ocobennoctu B pabore curHaina ACK:

— MOJYMHEHHBIC YCTPOMCTBA MOTYT BBICTaBIATH Ha JUHUIO ACK TOIBKO aKTHBHBIN
HU3KHHA ypOBEeHb. DTO TOBOPUT O ToM, 9YTO ACK MokeT ObITh mepeBeicH B HU3KUH yPOBEHb
HECKOJIbKUMU TTOTYUHEHHBIMH MTPOIIECCOPAMH OJHOBPEMEHHO 0€3 KOH(IIMKTOB;

— ACK moaaepxuBaeTcs B BBICOKOM YPOBHE BHYTPEHHUM Harpy304HBIM
noATsATUBaMUM pesuctopom 50 Om/S kOwm;

— ACK mnepeBoauTCs B HU3KUH YPOBEHD MOJYMHEHHBIM MPOIIECCOPOM C LIETBIO YTOOBI
OCTaHOBUTH AOCTYIL;

— ACK nmepeBoguTcs B BBICOKHMH ypOBEHb BHYTPEHHHMH TOATSITUBAIONIAMHU
pesucropamu 50 Om/5 kOwm. 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 yaepuBaercs B BBICOKOM YPOBHE 3TUM pe3UCTOPOM. OTMETHUM OJHO OY€Hb BaKHOE
TpeOoBaHue k nepesoy curana ACK B BbicOku# ypoBeHb. Korja nogunHeHHOE ycTpOMCTBO
NPEeKpallaeT BBICTABIATh AaKTUBHBIM HU3KUKH ypoBeHb Ha Bbeixoag ACK (mo ¢poHTy
curHana SCLK), oHo mpenmnosaraer, 4to B TeueHue cienyromiero 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 CHHU)KAaTh 4aCTOTY CHUCTEMHOM
IIUHBI WIN YCTAaHOBUTH HA TUIATY JIOMOJHUTENIbHBIA BHEITHUN PE3UCTOP, HAIPUMEP, HOMUHATIOM

300 Owm.

Curnan ACK MOeT OBITH BBICTABJICH B JIIOOOM IIMKJIE€ JaHHBIX B MHOTOIIMKJIOBBIX
TpaH3akUuuax. HeT HUKakux orpaHnYeHUi Ha MPOIOIKUTENBHOCTD yaepxkuBanus ACK B nyie.

Ha pucynke 21 npoaeMoHcTpupoBaHo uctoyib3oBanue curdana ACK. B atom mpumepe,
nanHbie DA1 He TroTOBBI BOBpPEMsI M BBICTABIAIOTCS Ha OAuH TakT no3zxe. Curnan ACK
JICAaKTUBUPYETCSI BO BpeMs IUKJIa JaHHBIX DA 1 akTUBUpyeETCS B CIEAYIONIEM LHKJIIE, YTOOBI
yKa3aTh Ha JOCTOBEPHbIC JaHHbIC. V13-3a ATOTO MKJIA OKUTAHUS:

— MacTtep OepeT C MIMHBI JaHHBIE HA OJIUH LUK MO3KE;

— ajapecHbll 1uki, caeayrwommid 3a curHaiom ACK (AB2) pactaruBaercst Ha OJuH
LMK,

— BCE MOAYMHEHHBIE YCTPOWCTBA C MPHOCTAHOBJICHHBIMH TPAH3AKIUSIMU 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 npoXoauT MmsITh ITUKIIOB, XOTS IIyOWHA KOHBEHepa paBHA TOJIHKO YETHIPEM.

[Tpu 3TOM ajgpecHble U YIpaBISIONIME CUTHAIBI HA JTUHUAX B mukie, rae ACK Obin B
HYJIE, TOJDKHBI 3aIEIKUBATHCS IOJYMHEHHBIMU YCTPOKWCTBAMMU.

TpaH3akuuu 3amUCH UCIHOJIB3YIOT LUKIbl oxkuigaHuss ACK He Tak Kak TpaH3aKLHU
yTeHus. B ciywae 3anucu nmogunHeHHOE ycTpoicTBO aktuBupyeT curHan ACK, moka y Hero
nMeeTcsi CB000IHOE MecTO B Oy(depe mpuema.

Ha pucynke 21 mpeacraBieH mpumep, B KOTOPOM aJpecHbId Uk AA3 3acTaBiseT
MOJYMHEHHOE YCTPOUCTBO JeakTuBHpoBaTh curHai ACK. DTo MoXeT ObITh BBI3BAHO TEM, YTO
MOTYMHEHHOE YCTPOMCTBO MPUHsIO 128-pa3psiaHoe ciioBo B Oydep, v OH 3aHSAT IS CIICTYIOIICH
TpaH3akuuu. OCTaHOBKA YJUIMHSIET KOHBEHEp TpaH3aKIMM Ha JABa LUKiIa. [{MKIbI, KOTOpBIE
obuTH octaHoByieHbl ACK, HauMHAIOTCS CIYCTS OJIMH TaKT nocie aeaktuBanuu curdana ACK —
Hanpumep, AB2 u DB1 nonosHeHbl 1ByMs HUKIIaMU.

[Ipu >TOM BCce mMogUMHEHHBIE ycTpoiicTBa mpuHuUMaroT aapec ABI, a ycrtpoiicTso,
KOTOpOMY ajpecoBanbl nanHble DB0, Takxe MpUHUMAET 3TH JaHHbIE BO BHYTpeHHUI Oydep.
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PI/ICYHOK 21 - I[OCTYH K IIAKCTHOMY YTCHHUIO C ITOCICAYIOIINM ITaKCTHBIM YTCHUCM

Ha pucynke 22 tpanzakiuu ABO u AB1 anpecyior apyroe mogdmHEHHOE YCTPOMCTBO.
Ecan nepBoe momunHeHHOE ycTpoucTBO mnepeBoauT curHal ACK Ha HU3KUH ypOBEHb, U
CJIIEIyIOLIME TPaH3aKLUHUHA COOTBETCTBYIOT APYIOMY INOJYMHEHHOMY YCTPOMCTBY, TO HOBOE
MMOAYMHEHHOE YCTPOMCTBO TPAaH3aKIMKU HE MOKET ynpasisaTh curHaiom ACK o Tex nop, moka
[IEpBOE NIOJUYNHEHHOE YCTPOUCTBO HE 3aBEPIIUT TPAH3AKIHUIO.

w5 I o I O
- e

1 1 1
1 1 1 1
. , | !., 1 1
| Iy | | | | |
ADDR >/ BAD :ﬁ LT I.":’:t AT L::':' AAJ ‘{ KED Y &BE1 ;f{ '
1 1 1 1 1 1 1 1 1 1
1 l——— AL wORDH : - b . QLA D-WORD . . L
1 1 1 1 1 1 1 1 1 1 1
L 1 1 |.. Il |_ 1 I 1 1 1 —_—
DATA }{ el 1n] |X DA |}:l Draz L:lil:l.ﬁ.ﬂ- Lﬂ{ DBD |:;{ I DBA I M DBz |:?: DE=z
! l : : | | ! | | | !
| | | | | | | | | | |
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 T T T T I 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 AN | Y | |
1 1 1 1 1 | —r 1 1 1
1 1

Pucynok 22 — JlocTyn K TaKeTHOM 3aITUCH C MTOCIIENYIONICH MaKETHOM 3aiChI0

7.4.6 MHurepdeiic npoToko/a MeIJI€HHOT0 YCTPOHCTBA

[Ipotieccop moaaepKkUBAET MPOTOKOJ MEUICHHBIX YCTPOMCTB, KOTOPBIM MOXET OBIThH
UCIOJIb30BaH JJISl MPOCTBIX YCTPOMCTB. DTOT MPOTOKOJ MOXKET ObITh CKOH(GUTYPUPOBAH IS
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aJIpECHBIX MPOCTPAHCTB, MNpHHAMIekKAMUX Oanky 0, Oanky 1 wmmm xocrty. IIporokon
YCTaHABIIMBACTCS MTOCPEACTBOM MPOIPAMMHUPOBAHUS COOTBETCTBYIOIIMUX PAa3psA0B B PETUCTPE
SYSCON:

— out BNK#SLOW (HOSTSLOW) pagen 1,

— o6utsl PIPE ryOunHbl KOHBeliepa paBHBI HYJIIO;

— nukael oxuganuss WAIT nporpamMMupyroTcsi B COOTBETCTBUM C TpPeOOBaHUSAMHU
CUCTEMBI;

— mwmkia IDLE (xomocToit miuki) paBeH 1.

[lenpr0 TaKUX YCTAHOBOK SIBJIAETCS IIPSMOE COCAUHEHHE C IPOCTBIMH, MEIJICHHBIMH,
HEKPUTUYECKUMU MOJYJISIMUA TIaMSITH WU niepudepuitipiMu yctpoiictBamu. [IpoTokon Moxer
paboTaTh C CHHXPOHHBIMH M AaCHHXPOHHBIMH ycTpoiicTBamH. ba3oBblii mpoTOKOd C
KoH(puryparumen «0e3 MUKIOB OXUIAHU» TIPEACTaBICH Ha pUCYHKaxX 23, 24.

B nepBoM 1iukiie BeIAETCS aapec U aKTUBUPYETCS JIMHUS BHIOOPAa COOTBETCTBYIOIIETO
OaHKa MmaMsITH.

Bo BTOopom nukie aktuBupyroTcs curHaibl nRD nnu WRX (B 3aBucuMoOcTH OT THMa
TpaH3akuuu). Ecinu TpaH3akuus 3anucu, To B 3TOM LIMKJIE IPOLECCOp BbIIAET JaHHbIe. B ciydae
TPaH3aKIMM YTEHUS B 3TOM IUKJIE MOJIYANHEHHOE YCTPOMCTBO HAYMHAET BBIJABATH JdaHHbIE. B
Cllyyae YTEHUs, B KOHIE LHMKIAa MPOLECCOpP 3alleIKUBAECT JAAHHBIE C IIMHBI BO BHYTPEHHEM
perucrpe.

B TpersemM nuKie Impoueccop MNPOAOJIKACT YAEPKHMBAaTh aaApec U JaHHBIE
(ecnu BBIMOJHSAETCS 3alKCh), HO AeakTuBupyeT curHansl nRD unu WRx. B cnydae ureHus
YCTPOWCTBO MEPECTAET BbIIABATH IAHHBIC HA IINHY.

Jnst koHurypanuu «06e3 IUKIOB OXUIAHUS», LUKl OXHUIAHUS HE MOTYT OBITh
no0aBleHbl JeakTuBUpyromM curnaiom ACK.

OngHO U3 KIIOYEBBIX TpPeOOBAHMM TMpPH OpraHMU3alMy MPOTOKOJA MEAJIEHHOrO
YCTPOMCTBA — TapaHTHUPOBAaHHOE BpEMsS yAEp:KaHUs ajapeca W JAaHHbIX. M3 BpemeHHOM
IUarpaMMbl BUJIHO, YTO MpOIecCOp OOecreurBaeT OAUH TaKT MPEIyCTaHOBKH aJipeca U OAUH
TaKkT yAep>KaHUs aJpeca U JaHHBIX. J[OMOJHUTENbHBIE TAKThl MPEAYCTAHOBKU JTAHHBIX MOTYT
o0ecreynBaThCsl BHYTPEHHUMH MPOTPAMMHUPYEMBIMUA IHUKIAMH OXKHUJAHUS WU BHEITHUM
curHaiiom ACK.
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SCLE

ACKE

0J1. 3amuch ¢ HYJICBBIM BPEMCHCM OKHUAAHHA

HBI IPOTOK

Pucynok 23 — Mennen

0WAT

DATA

Pucynok 24 — MeayienHbIi IpoTOKoJ. UTeHHe ¢ HyJIeBbIM BpEMEHEM OKUIaHUS
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- BASIC— S ':;G""'L-E‘; —— i DATA ——y .
e
BOLK | ! 4'
.

1 | | 1 | 1

I [ [ I [ I

—_— e = = = = - 1 I 1

ADDR >< [ I I
1 1 1 1

I [ I [ I

1 | 1 | 1

1 | 1 | 1

1 I ,-.___a— —————— I I 1

DATHE } 1 1 >—|—
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 |\\ / 1 I
1 | | 1

Pucynok 25 — MejieHHBII IPOTOKOJI. 3aMUCh ¢ IUKIaMU OXKUIaHUS

B npoToxone MeqIeHHOro YCTpOHWCTBA MPU HEOOXOAMMOCTH MOTYT OBITH BCTAaBJICHBI
nukibl oxuganus. Peructp SYSCON BkirodaeT B ceOsi mojie 3aJaHds HEKOTOPOro Yucia
BHYTPEHHUX ITUKIIOB OKUAaHUS. 3HAUCHHS MOTYT OBITh OT HYJISI 10 TPEX.

Ha pucynkax 25, 26 moka3aHbl MeIJIEHHBIE TPAH3aKIIMU C OAHUM WM O0Jee IUKIaMu
oxxuanusi. Cutyalus noxoxa Ha TpaH3aKLKI0 0€3 HUKIOB 0)KMIaHUs, HO BTOPOM LMK (LUK, B
KoTopoM akTtuBHpoBaHbl NRD unu WRX) moBTopsieTcss B COOTBETCTBHM C YHMCIIOM ILIHMKIJIOB
BHYTPEHHET0 OKUJAHUS.

INT W AIT
-l-l— CYCLES —Il'l il DIATA, - —H' |

[4———BASIC—]

\\%

DATA

FETH

Aen .><
\

Pucynok 26 — MeuieHHbI# TIpOTOKOJ. UTEHNE C IUKIIAMH OKHIaHUS
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JloTIOMHUTENbHBIE TMKJIBl BHEIIHETO OXHIAHHUS MOTYT OBITh BCTaBJICHBI ITyTEM
neaktuBanuu curHana ACK. D1o moxeT OBITH CIelaHO TOJIBKO TOT/a, KOTJa B PEruUcTpe
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 WAT
BABG CWCLES CYILE CWCLES CYCLE DAT &
| 1 i & - L L s . |
1 1 1 ! T 1 1
i Hi | |
soe || L+ L |
[ 1
1 1 ! 1
1 1 1 1
[ Y T
ADDR I | .
[T I
1
1
1

5
=

g
a3

A
;éf"_""'_w""'?i

;

9
\
|

:
-G

Pucynok 27 — MenneHHbIN TPOTOKOJ. 3aMUCh/YTEHUE C BHEITHUMH I[TUKIAMU OKUIaAHUS

7.4.7 HWuarepgeiic EPROM

[Ipoueccop  uUMeeT  BO3MOXHOCTb  paboTaTb ¢  BHEIIHEH  §-pa3psiiHOMN
nepenporpammupyemoii namateio Tunma EPROM. Bo Bpems cOpoca mporieccop MOXKET OBITh
ckoHGUTYypupoBaH s 3arpy3ku u3 BHemHero EPROM. B »stom caywae mnporpamma
3arpyxkaercs u3 EPROM BO BHYTpeHHIOIO MaMAThb aBTOMAaTHYECKM KaK 4acTh
nociuenoBaTeNnbHOCTH copoca. J{ist aToit nenu ncnonb3yercsa kanan 0 DMA.

[TockombKy pa3psaHOCTh MUHBI JaHHBIX TaMaTH EPROM cocrtaBnsieT 8 OUT, BHEIIHMIMA
uHTEpdeiic mporeccopa yrnakoBbIBaeT MPHHUMAEMbIEC OAWTHI B 32-pa3psAHbIe JaHHBIC.

[Tpouieccop moxker paborath ¢ EPROM He Tombko Bo Bpemsi cOpoca. Mmeercs
BO3MOXXHOCTB JIOCTYyIa U B Ipoliecce BbINodHeHus: nporpaMmMbl. OnHako B pabore ¢ EPROM
uMeeTcst oHa ocobeHHocTh — naMaTh EPROM He siBisieTcst 4acThiO aJpeCHOr0 MPOCTPAHCTBA
nporeccopa. [Ipoueccop nmogaep:KUBaeT CIOBHYIO aapecalyio BHELIHEW ITaMsATH, a MaMATh
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EPROM wumeer 6aiiToByto opranuzauuio. B cBszu ¢ 3tuM i pabotsl ¢ EPROM MoxHO
WCIIO0Ib30BaTh TOJBKO KaHal obuiero HazHaueHuss DMA. [{ns pabotsi ¢ EPROM Ttun oOmena B
TCB kanama ycranaBiauBaetrcs paBHbIM mmiecTd. [Ipu urenun EPROM, obmeH Moxer
npoucxoauTe Toiabko Mexay EPROM wu BHyTpenHeil mnamstbio. BHemnuii untepdeiic
OmpeJeNsieT, YTO TeKYIUH 3ampoc ecTh 3anpoc DMA u ero Tun paBeH IIECTH. JTO MO3BOJISIET
uHTepdeiicy BeIOpaTh 11 OOMEHa MPOTOKOJ MEAJIEHHOTO YCTPOMCTBA C (PUKCHPOBAHHBIM
YUCJIOM LMKJIOB BHYTPEHHETO OKUJAHUS PaBHBIM 16. [Ipy BBINOTHEHNN BHEITHEN TPAH3aKIUH
mpoleccop akTHuBU3UpyeT JauHUI0 nBMS nns Beibopa EPROM. Jlng mepenaud JaHHBIX
UCTIONIB3YIOTCS OUTHI C HYJIEBOTO TIO CEIbMOM IIWHBI TAHHBIX.

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 urteHue BHemHed EPROM, Ttak wu onepaunus 3anucu s
nporpaMmHupoBaHus namsaTd. Bo Bpems ureHus uHTepdeiic ynmakoBbiBaeT OalThl B ClIOBa U
IepeaaeT uX BO BHYTPEHHIOK namsATh. Ornepanus 3alyucu WJICHTHUYHA YTEHHUIO, HO C OJHUM
OTJIMYMEM — IpPHU 3alMCH HET pacnakoBKH cjoBa B OaiiTel. IIporeccop MoxkeT BblaBaTh Ha
BHEIIHIOI LIMHY TOJBKO 32-pa3psanble caoBa, a EPROM moskeT npuHUMaTh TOJIBKO MJIA UM
Oaifr. IlosToMy Tmpu 3amMcu NPOrPaMMHUCT JOJKEH CaMOCTOATEIbHO MOATOTOBUTH
uHpopmaIuio B yrooHom ams 3anucu Bugae. [Ipu 3amucn EPROM ncTouHMKOM JaHHBIX MOXKET
OBITh, KaK BHYTPEHHSS, TAK U BHEIIHSISI 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
A | AT | A1 |AQ A0 o
E | 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 Boimonuenun ooMena ¢ EPROM, BHemHumii unTepdeiic Bceraa ycTaHaBIMBACTCS
pa3Mep MMHBI JaHHBIX 32 paspsna, HecMoTps Ha yctaHOBKM B SYSCON. Ilpm sTtom anmpec
EPROM He nomxkeH ObITh B MCHOJB3YyEMOM aJpecCHOM IpocTpaHcTBe Xocta, SDRAM wunun
6ankoB MS1 u MSO0. Jlyumie Bcero crapuive OUTHI ajpeca YCTaHOBUTH B HOJb. [lpu urenun
BHEIIHUI MHTep(deiic aBTOMAaTUYECKN YCTAHABIMBAET pa3Mep JAAHHBIX PaBHBIM KBaJpPOCIIOBY.
OTO MO3BOJSET NPOM3BECTH YEThIpE LMKIA YTEHHs, B3ATh M3 HUX IO OJHOMY OalTy U
chopmupoBath oHO cioBo. Kanan DMA mipu 3TOM J0KEH BBITIOJNHATH OOMEH CIIOBaMH, HO
yYBEJIMYMBATh ajpec Ha 4YeTbipe. TakuM oOpa3oMm, MepBOoe CUMTHIBaHUE OyAeT MO ajapecam
0, 1,2, 3, a BTopoe — 1o aapecam 4, 5, 6, 7. Takast 0COOCHHOCTD UCIIOIB3YETCS IMPU YTECHHUHU.

[Tpu 3anucu ucnosb3yercs pa3Mep JaHHBIX, KOTOpbIH 3agaeT kanan DMA. [1pu 3anucu
BHewmHUM unrepdeiic paboraer ¢ EPROM tak, kak OyATo 3Ta MamsaTh UMEET pa3psaIHOCTb 32
outa u nepenaer e ciaoBa gaHHbIX. OCHOBHOM MOMEHTOM 37€Ch SIBISIETCS MpelBapUTEIbHAsS
MOJATOTOBKA JIAHHBIX ISl 3aIIMCH B MAMSITH.

Hacrpoiiku kanama DMA nmns paGotel ¢ BHemHedr EPROM wmmeer cnepyromue
0COOEHHOCTH:

LIpu umenuu peructp TCB ucrouHrnka UMeET CIAEAYIOIIEee 3HAUCHHE:

DI — anpec Gaiita B mamsatu EPROM. HauanbHoe 3HaueHHEe MOKET OBITH JIIOOBIM.
[Ipouieccop Bcerna yuTaeT 3a OAHY TPAH3AKIMIO YETbIpEe MOCIEAOBATEIBHBIX
oaiita DI, DI+1, DI+2, DI+3;

DXM — momudukarop anpeca. XpaHUT 3HAYCHHE, KOTOpOE MNPUOABISIETCS IOCIHE
KaXKJ0i TpaH3akuu kK peructpy DI. Umeer 3Hauenue konuuectsa 6aiit. [locne
YTEHUs 4YeThIpex OalT cremyromiee 3HaueHue peructpa DI Oymer pasHO
DI+DXM. IloaromMy peKOMEHIyeMbIM 3HA4€HHEM JMJis I10CJIEN0BATEIBHOTO
yTeHHUs 0JIOKa O0alMT BCceraa SABISCTCSA YHCO 4;

DXC — koauuecmeo cnog, KoTopsie OyayT IPOYUTAHBI.

Ipu 3anucu peructp TCB npuemMHuka uMeeT cienyroliee 3HaueHue:

Dl — anpec 6Gaiita B mamsatu EPROM. HauanbHoe 3HaueHHE MOXKET OBITH JHOOBIM.
[Iporeccop Bcerna nuieT 3a OAHY TPaH3aKLHI0 OAuH O0aiT no agpecy DlI;

DXM — momudukatop aapeca. XpaHUT 3HAUCHHUE, KOTOPOE MPHUOABIAETCA IOCHE
Kax10# Tpan3akuuu K peructpy DI. Mmeer 3Hauenue kommvectsa Oaiit. [Tocme

AO «IIKK Munanopy TCKA.431281.016CI1 157



Cneyugukayua K1967BH02BG

3amucu TeKyilero OaiTta, cieayromiee 3HadueHue peructpa DI Oymer pasHO
DI+DXM. IlosToMy peKOMEHAYEMbIM 3HAUYE€HUEM [UIsl TOCIEA0BATEIbHOU
3anucu 00ka GalT Bcerna sBIsSeTcs Yucio 1;

DXC — konuuecmso 6avim, KOTOpble OyIyT 3amucaHbl. Tak Kak BO BHYTPCHHEH WA

BHEITHEH TaMATH JJIi XPAaHCHHS 3alMCBIBAEMOTO OaiiTa HMCIOJB3yeTcs
32-pa3psimHoe ca0BO (OalT JOMKEH pa3MeNaThCs B MIIAIIIUX OUTaxX CJIOBa), TO
JTAHHBIA CYCTUYNK SKBUBAJICHTCH KOJUYECTBY CJIOB.

7.4.8 MyabTHUnIpolLeCCOPHBIHA MHTEpdeiic

[Ipotieccop nuMeeT cnocoOHOCTh pabOTaTh B MYJIBTUIIPOIIECCOPHON CHUCTEME C OOIIIei
muHOM. [l mommep)XKh MYJIBTHIPOILIECCOPHBIX BO3MOXKHOCTEH BHEIIHMM HHTEpdeiic
MpoLeccopa UMEET BO3MOXHOCTh OBITh MAaCTEPOM IIMHBI MJIM padoTaTh Kak MOJYMHEHHOE
ycTpoiicTBO. Takke mpoiieccop BKIIOYAET B ce0s1 apOUTPaKHOE JIOTUYECKOE YCTPOMCTBO, YeM
NOJICPKUBAET paACHpEeeNIeHHbIH apOUTpak B MyJbTHIpolieccopHO cucteme. K onHol
BHEIIHEH IIMHE MOTYT OBbITh MOJKIIIOYEHBI 1O BOCBMHU MIPOLIECCOPOB U XOCT-IIPOLIECCOP.

Jis apbutpaka JocTyna K IIMHE W JUIs OpPraHU3allud B3aUMOJAEWUCTBUS C XOCT-
MIPOIIECCOPOM, BHEIIHUI HHTEpdelic mpolieccopa UCIOIb3YET CHEIMaTbHbIE BEIBOIBI.

— ID2-0 - wmyneTHIIPOLIECCOPHBIN  HaeHTUUKATOp (HOMEp Tmporeccopa B
MHOTOIIPOLIECCOPHOI CHUCTEME). DTOT HOMEDP MTO3BOJISET MIPOLIECCOPY ONPEAEIUTH CBOE MECTO B
KapTe MaMsITH CHCTEMBI, a TAKXKe yKa3bIBaeT Mpoleccopy Kakoit 3ampoc mmHbl (NBRO-NBR7)
akTuBu3npoBarh npu 3amnpoce muHbl: 000 = BRO, 001 = BRI1, 010 = BR2, 011 = BR3,
100 = BR4, 101 = BR5, 110 = BR6, 111 = BR7. UneHTrduKaTOp I0KEH UMETh TIOCTOSHHOE
3HaYEHUE BO BpeMsl pabOThl CUCTEMbI M MOXKET U3MEHATHCS TOJIBKO BO BpeMsi cOpoca.

— NnBR7-0 — BbIBOABI 3ampoca MYIbTUIIPOLIECCOPHON MmMHBI. Mcmonb3yercs
MPOLIECCOPOM B MYJIBTUIIPOLIECCOPHOM CHUCTEME JUJISl OCYIIECTBIIEHUS apOUTpa)ka JOCTYyNa K
BHeIIHeW mmHe. Kaxaplii nponeccop ympasiseT cBoel nuHued NBR u ocymecTtBiser
MOHUTOPHUHI BCEX OCTalbHbIX. B cucteme, rae MeHblle BOCBMU MPOLECCOPOB, HEOOXOAMMO
YCTaHOBUTbH BHICOKUN YpOBEHb CUTHAJIA HA HEUCIOIb3YEMBIX BbiBos1ax NBR.

— NBM — mactep muHbl. Tekymmii MacTep MIMHBI aKTUBU3UPYET BbiBo nBM. BeiBoa
aBygeTcd MHPOPMATUBHBIM M HE aHaJIMU3UpyeTcs mpoueccopamu. Bo BpeMs cOpoca sBisercs
aHAJIM3UPYEMBIM BBIBOJIOM.

— NBOFF — curnan Bo3Bpara k Hayany nukia. Bo Bpemst paboThl cucTeMbl BO3MOXKHA
CUTYallMs B3aUMOOJIOKHUPOBKH, KOTJIa XOCT-TIPOLIECCOP U MPOLECCOP MBITAIOTCS OJTHOBPEMEHHO
OCYILECTBIIATh UTEHHE aMsTH ApyT Apyra. [Ipu B3anMoOI0KUPOBKE XOCT MOKET aKTUBUPOBAThH
nBOFF uToObl npuHyAUTH Mpolieccop OCBOOOIUTH IIUHY.

— NBUSLOCK - unaukatop 6JJOKMPOBKY IIMHBL. YKa3bIBaeT HA TO, YTO MACTEP IIHHBI
3abokupoBai muHy. Bo Bpems cOpoca siBiseTcs: aHaTM3UPyEeMOM BEIBOJIOM.

— NHBR — 3ampoc MyJbTUIPOLECCOPHON HIMHBI XOCT-IPOLIECCOPOM. XOCT MOXKET
akruBupoBats nHBR mia 3anpoca noctyma x BHemHed muHe mponeccopa. Korma nHBR
aKTUBUPOBAH B MYJIBTUIIPOLIECCOPHOM CHCTEME, TEKYIIIMIA MacTep IHUHbBI OCBOOOKAAET IIUHY U
aktuBupyetr nHBG.

— NHBG - mnpenocraBnenne muHBl XxocT-mporieccopy. Ilonreepkmaer nHBR u
YKa3bIBa€T Ha TO, YTO XOCT-NPOLIECCOP MOKET KOHTPOJUPOBATH BHEIIHIOI MUHY. BO Bpems
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OCBOOOXKIIEHUSI WIMHBI, MacTep NEPeBOAUT B TpeThe cocTostHne paspsasl 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. Takxe
nporieccop nepeBoguT SDRAM B pexum camoreHepaiuu. [Iporeccop-mactep yaep:kuBaeT
aktuBHbIM NHBG 10 Tex nop, noka xoct He neaktuBupyeT nHBR. B mynpTunponeccopHbix
cUCTeMaxX TEKylMil mactep mMHBI akTuBu3npyeT nHBG, a Bce MOAYMHEHHBIE MPOLIECCOPHI
OCYILIECTBIIIFIOT MOHUTOPHHT.

— NCPA — npuopuTeTHbIi AOCTYI A1pa. AKTUBU3UPYETCs, KOTAa sApO Mpoleccopa
JKEJIaeT BBINOJHUTH JOCTYN K BHEIIHEH MaMATH. DTOT BBIBOJ pa3pellaeT MOJAYNHEHHOMY
IIPOLIECCOPY IPEPBIBATh IEpeJadu IIPOLECCOPA-MACTEPA U IOIYUYUTh YIPABICHUE BHEIIHEH
LIMHOM JUIsl BBIIIOJIHEHUS ONEpalnii, HHUIIMMPOBAHHBIX SApOM. MacTep MOXET pepBaTh CBOU
repeaadm, TOJIBKO €CIIN UX IPUOPUTET HUXKE, T.€. eCiu 3To nepenaun DMA. IIponeccopsr MoryT
BbIJaBaTh HA JIMHHUIO TOJIBKO AaKTHUBHBIM HU3KUN ypoBeHb. Bpicokuii ypoBeHb Ha nCPA
o0ecrneynBaeTCsi BCTPOCHHBIM PE3UCTOPOM.

— nDPA - npuopuretHslii  goctyn DMA.  AxkTuBM3MpyeTcs,  Koraa
BbICOKONIpHopuTeTHEIM DMA KaHan mnpouneccopa jKeIaeT BBIIOJHUTH JTOCTYNI K BHEIIHEH
MMaMsATH. OJTOT BBIBOJ pa3peliacT BbICOKONpHopuTeTHOMY DMA kaHaly Ha NMOAYMHEHHOM
IIpoLeccope MpepsIBAaTh Mepefadyy MpOoLEeccopa-MacTepa U MOJYYUTh YIPABICHHUE BHEIIHEH
LIMHOM I BBIIIOJIHEHHU onepannidi. MacTep MOKeT IpepBaTh CBOU II€peayu, TOIbKO €CIIU UX
IIPUOPUTET HUXKE, T.€. €CIU ITO NEpeaadyd HU3KOIPUOPUTETHBIX KaHamoB DMA. IIpoueccopsl
MOT'YT BbIJIaBaTh Ha JIMHUIO TOJILKO aKTUBHBIA HU3KHUU ypoBeHb. Bbicokuii ypoBeHb Ha DPA
o0ecrneynBaeTCsi BCTPOCHHBIM PE3UCTOPOM.

Bce ap6utpsl kiactepa paboTat0T B CHHXPOHHOM peXuMe. ApOUTpak JOCTYMA K IIUHE
BBITNIOJTHSETCS C UCIOJIb30oBaHueM BbIiBO10B nBR7-0, nHBR u nHBG.

BriBogsl nBR7-0 HeoOxoaumbl ais apOUTpaka MEXIy MPOIEcCoOpaMu KiacTepa, a
nHBR 1 nHBG ucnons3yrotcs mist apOutparxa Mexy MacTepOM IIMHBI U XOCT-TIPOIIECCOPOM.
Ecnmu B cucteme MeHbIlle BOCBMH IPOIIECCOPOB, TO JIFOOOW HEMCHONb3yeMblii BbIBOA nBR
JOJKEeH OBbITh IEAKTUBUPOBAH.

Bb160p 01HOTO U3 HECKOIBKUX MPOIIECCOPOB AJIs AOCTYIA K IIMHE OCYIIECTBISIETCS Ha
ocHOBe mpuoputeTa. [t nanHON cxemMbl apOUTpaXka UCTIOIB3YETCS IUKINIECKH H3MEHIeMbIN
npuopuTtet npoueccopa. [locne copoca mpoueccop ¢ ID paBubiM 00 CTaHOBUTCSI MacTepoM U
Jjajiee MPUOPUTET HU3MEHSETCS B COOTBETCTBUU C LMKIMYECKHM aJITOPUTMOM, NEPEXO0ns OT
TEKYIIEero MacTepa K cienyrouiemy. Takum o6pa3oM, MPUOPUTET MPOLIECCOPOB Mociie cOpoca oT
BbICOKOTO K HHM3komy Oyzaet 0, 1, 2, 3. Ecnu mporieccop ¢ HOMEpOM 2 3ampoCUT IIMHY B
OTCYTCTBHE 3aIIPOCOB OT APYTUX MPOLIECCOPOB, TO MPOLIECCOP 2 CTAHET MACTEPOM U MPUOPUTET
craner 2, 3, 0, 1. JlanHas cxema mpuOpUTETOB nAeuWcTByeT, korga JuHuu nCPA um nDPA
HEaKTHUBHBI, T.€. JUISl TPAaH3aKUUI HU3KONPUOPUTETHBIX KaHamoB DMA. CMeHa mpuoputeTa
IIpEpPBHIBAETCS, KOI/la XOCT 3allpalllMBaeT IIMHY WJIM, KOIJa MPOLECCOp 3alpalllBacT LIMHY
oCpeACTBOM akThBaluu BbiBO10B nCPA nnu nDPA.

Ha BHemmeld mmHE MOTryT O0Opa3OBBIBATHCS TPU TPYHIBI 3alPOCOB HMEIOMINN
Pa3JIMYHBIIA IPUOPUTET IO OTHOUIEHUIO IPYT K APYTY:

— 3anpockl ¢ akTUBHBIM NCPA;
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— 3anpockl ¢ akTuBHBIM NDPA;
— 3ampochl ¢ HeakTuBHBIMU NCPA 1 nDPA.

BHyTpH KaXI0¥W TIpyNIbl HCIOJIB3YETCS LUKINYECKAs CXEMa IPHUOPUTETOB. Takum
00pa3oM NPUOPUTET CUCTEMBI B MOPSIIKE YOBIBAHMSL:

— XOCT-TIPOLIECCOP;

— mpoueccop ¢ aktuBHbIMM nBR u nCPA. CooTBeTcTByeT TpaH3aKLMH sJ]pa
IIPOLIECCOpa HA BHEIIHEH IIMHE;

— mpoueccop ¢ aktuBHeiIMH nBR u  nDPA. CootBeTcTByeT TpaH3aKLMH
BBICOKOIIPHOPUTETHOTO KaHaia DMA Ha BHENIHEH IINHE;

— mpoueccop ¢ akTuBHbBIM nBR. CooTBeTCTBYET TpaH3aKLMM HU3KOIPUOPUTETHOTO
ka"Hasia DMA Ha BHeWIHE! MINHE.

Texymuii MacTep He MOXKET OCCKOHEUHO YJEp>KUBATh LIMHY W JOJDKEH IepeIaBaTh
YIpaBJIEHUE NIMHOUN IPYTrOMY IIPOLIECCOPY B CIEAYIOIIMX YCIOBUAX:

— TEKyIIHd MacTep HE 3alpalluBacT LIMHY, a APYroe NOAYMHEHHOE YCTPONCTBO
aktuBupyet cBor nBR nnu numeercs 3anpoc nHBR;

— TEKyIIHd MacTep 3alpaliMBacT IIWHY, a JAPYroe IOJYMHEHHOE YCTPOWCTBO
aktuBupyet cBoil nBR n nCPA. Texymmuii mactep He aktuBupyeT nCPA;

— TEKyIIHd MacTep 3alpaliuMBacT IIWHY, a JAPYroe IOJYUHEHHOE YCTPOWCTBO
aktuBupyet cBoil nBR n nDPA. Tekymuii mactep He aktuBupyeT nCPA unu nDPA,;

— TEKYyIIHA MAacTep 3anpalinBacT HIMHY, a XOCT akTuBHpyeT cBoi nHBR;

— TEKYIIUA MacTep 3alpalluBaeT LIMHY, HO 3HaueHue peructpa BMAX ucrekaer u
JIpyroe NOJIYMHEHHOE YCTpoicTBO akTuBHpyeT cBoi nBR. Pernctp BMAX onpenensier uncio
LMKJIOB, B TE€UYEHHE KOTOPBIX MPOLECCOP MOXKET 3aHMMaTh MUHY. CYET NPOUCXOIHUT BO
BHYTPEHHUX IUKJIaX.

7.4.8.1  Ilpomokon apoumpasrica wiuHbwl

Kaxnpiii takr SCLK mporeccopbl kinacTepa 3amienkuBaioT B Oydepe apOutpa
cocrossnue nuHuil nBR. Korma ogHoMy M3 mpoiieccopoB HEOOXOOUMO CTaTh BEIYLIUM
YCTPONCTBOM (MacTepoM), OH aKTUBHPYET cOOCTBEHHYIO JIMHHUIO nBR 1 B TO e camoe Bpems
orciexuBaeT Apyrue auHun nBR. Texymuii mactep, 1ociie BBIIOJHEHHs CBOEH TPaH3aKLHUU
neaktusupyer csoi nBR. Torga ympasiieHHe IMMHOW MEPEXOAUT HOBOMY 3alpaliiBarOIEMy
ycTpoucTBy. HOBBINM MacTep IKUHBI COXPaHAET YIIPABICHUE IIMHOU ITyTEM YACPKUBAHUS CBOETO
nBR NOCTOAHHO aKTUBHBIM.

Korna texymuii Mmactep 0cBOOOKIAET MIMHY, €MY PUCBAUBACTCS HU3IINI PUOPUTET.
Korpa apyrue nmomaumHEHHbIE YCTPOMCTBA COOMPAIOTCS CTAaTh BEAYLIMMH, KaXAbld M3 HUX
akTuBUpyeT cBoM NBR 1 nmogunHEeHHOE YCTPOMCTBO € CAMBIM BBICOKUM MIPUOPUTETOM ITOITYHYAET
yhpasiieHre MKuHOM. OcTaBluecs NOJYUHEHHbBIE YCTPONCTBA 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 TPAH3aKLUU JIO TOTO, Kak
OCBOOOIUT IIUHY.

ITo nmpyuKHE LUKIOB CMEHBI MacTepa, IPOUCXOAUT XOJIOCTON LUKII, KOT[a YIIPaBICHHUE
HepexoauT OT TeKyllero k HoBomy Mactepy. Ha pucynke 30 mokaszan mpumep apOutpaxa
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JNOCTyNa JUIsl Cilydas TPaH3aKIUKW HU3KONPHOPUTETHBIX KaHaloB DMA. B TeueHne yerbipex
MEPBBIX TAaKTOB Ipoueccop 0 MacTep MMHBI U OH BBIIOJHSAET TPaH3aKIUIo0. B TeueHue 3Tux
TaKTOB Tporeccopsl 1 U 2 popMupyroT 3anpockl Joctyna K muHe. B nsrom Takre nporeccop 0
ocBOOOXIaeT MMUHY, cHUMas 3ampoc ¢ Juauu BRO. B mecroMm TakTe B COOTBETCTBUH C
OUKJINYECKUM QITOPUTMOM MPUOPUTETOB MACTEpPOM IIMHBI CTAaHOBUTCS Tmpoueccop 1. B
TEUEHUE TAKTOB C WIIECTOrO IO JEBATHIM OH BBINOJIHSET CBOI TpaH3akuuto. B 10-m Takre
MpoIeccop OCBOOOXKIaeT MUHY, cHUMas 3anpoc ¢ gunuu BR1. B 11-m Takte mpoueccopsl
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 HeakTUBHEI

ApOuTpak MIMHBI TO3BOJISIET KAXKIOMY IPOILIECCOPY MOIYyYaTh BPEMEHHBIN MPUOPUTET
HaJl TEKYIIIUM MacTepoM. DTO IOCTUTAETCS C UCIOJIb30BaHUEM JIBYX BbIB010B NCPA u nDPA.

XocCT-TIporieccop MOKET ObITh MACTEPOM IIUHBI HA BHEIIIHEH 1muHE mporeccopa. Cpeau
BOCbMH TPOILIECCOPOB KJIACTepa BCET/Ia €CTh OAWH MPOILIECCOpP, KOTOPHIA B TEKYUIUHA MOMEHT
ABJsieTcss MacTepoM. VIMEHHO ¢ 3THM MPOLECCOPOM JOTOBAPUBAETCS XOCT-Ipoiieccop 00
WCIIOJIb30BAHUM IKHBI. XocT ucnonb3yeT JuHn nHBR u nHBG 11 nonyyenus KoHTpoIid Ha
muHOM. JJis TOro 4TtoObl XOCT CTaJl MacTEpOM IIHMHBI, OH JOJDKeH akTuBHpoBath NHBR u
oxkunath noka nHBG He OyaeT akTUBHPOBAH TEKYIIUM IpolieccopoM-mactepom. [Ipoieccop-
MacTep 0CBOOOXKIAET BHEITHIOW IIMHY U CBUJETEILCTBYET 00 3ToM akTuBamueit nHBG. Ipu
3TOM TIPOIECCOP, MPEIOCTABUBIIEH UHY XOCTY, OCTaeTCs (OpMaIbHBIM MacTEpPOM KiiacTepa.
Xoct aepxkut nHBR akTUBHBIM CTOJIBKO BPEMEHHU, CKOJIBKO 3TO HEOOXOAUMO JIJIs1 BBIIIOJIHEHUS
€ro TpaH3akiuii. MacTtep, mpe10CTaBUBIINHI IIUHY XOCTY, OYAET yAep>KUBaTh CBOIO TMHUIO nBR
aKTUBHOM, ITOKa XOCT BBITIOJHSAET CBOU TPAH3AKIUU. TakuM 00pa3oM, KOT/1a XOCT JIEaKTUBHPYET
nHBR, dhopmanbHbIil MacTep CHOBa CTaHET peaIbHBIM MAaCTEPOM.
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7.4.8.2  Bwbi600 npuopumemmnozo oocmyna saopa(nCPA)

BeiBog nCPA akTuBHUpYyeTCs, KOIZa siIpO MPOLECCopa XKeNaeT MOIYYUTh JOCTYN K
BHEIIHEHN NMaMATH. DTO MO3BOJISIET MOAYNHEHHOMY IIPOLIECCOPY IPEphIBAaTh (POHOBBIE NIEPEIaYN
ka"Hasia DMA, npuHamexaniye mpoueccopy-MacTepy, U OJIy4YUTh BO3MOKHOCTb YIIPABJICHUS
BHEIIIHEN IUHOU.

[TocnenoBaTenbHOCTh IEUCTBUM apOUTpaka MOKET OBITH CIETYIOLICH:

— HEKOTOPBIM NOJYMHEHHBIA IPOLECCOP KEJIAECT BBIIIOJHUATH TPAH3AKLUIO s1pa K
BHEIIHEHN MmaMsTH. /{7151 3TOro OH BBICTABIISIET aKTUBHBIA ypoBeHb Ha JIMHUIO NCPA 1 akTHUBHBIH
YpPOBEHb Ha JIMHUIO NBR;

— BCE€ JpYyTHe€ IOJYMHEHHBIE IPOLECCOPBI CMOTPAT, uTo nossuics nCPA 3ampoc u,
€CJIM MX 3aIPOChl HUXKE TpHopUTeToM (3ampockl DMA), oHM eakKTUBUPYIOT CBOU JUHUU NBR;

— MacTep WMHBI BUAUT, 4T0 mnosBwica nCPA 3ampoc M 3ampoc €ro TeKylleu
TpaH3akuuu Hke (Tpanzakuus DMA). MacTtep 3aBepiiaer TEKyIIYI0 TpaH3aKLUIO U
neakTuBupyet cBoro JuHUI0 nBR. [Ipu 3T0M OH ocTaeTcst popmManbHbIM MaCTEPOM LIMHBL;

— nociae Beigaun nCPA 3ampoca, Ha mmHe OynyT akTUBHBI JMHUUM nBR TONBKO Y
MPOLIECCOPOB, KOTOPBIE JKEIAIOT BBIMNOJHUTH TPAH3AKIUHU sApa. OTU MPOLECCOpbl OyayT
BBIMOJIHATH apOUTpak MIMHBI MeX 1y co6oi. [Ipu 3ToM mporeccop MoyduBIINM IIUHY CTAHET
spemennbim MacTepoM. [locne 3aBepiienus Tpan3zakuuu siapa o cauMet cBoil nCPA 3anpoc, u
MPEABITYIINI MacTEP OISATh CTAHET PEAIBHBIM MACTEPOM IIMHBI. Eciin BAPYT MOSBUTCS 3a1poc
OT XOCT-IIPOLIECCOpa, TO UMEHHO JAaHHBIM BpeMEHHBIH MacTep OyJeT BBIMOIHATH apOUTpaK C
XOCTOM.

Ha pucynke 31 noxka3an npumep apbutpaxa npu Hanmuuuun nCPA 3ampoca. [Ipumep
YCIJIOHEH JOMOJHUTEIbHBIM 3alPOCOM OT XocT-npoueccopa. Ha pucynke npoueccopst 1 u 2
OJTHOBPEMEHHO JKEJAaOT BBIMOJIHUTH TpaH3akKUMU sapa U BbICTaBisitoT nCPA  3ampocsl.
[Iponieccop 0 aHanm3upyeT 3THU 3anpochl U CHUMAET CBOMl 3ampoc. BpeMeHHbIM MacTepom
CTaHOBUTC Mpoueccop 1 (CoriacHo HUKINYECKOMY aIropuTMy). B 310 Bpems mpuxoauT 3amnpoc
OT XOCTa, U BPEMEHHbIN MacTep OepeT Ha ceOsi 00513aHHOCTH 3a MPEIOCTABICHHUE IIIMHBI XOCT-
nporeccopy. Ilocie 3aBepiieHust TpaH3akIMid XOCTOM, mpomeccop | BosBpamaer cebe
yIIPaBJICHUE LIUHOM.
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Pucynox 31 — IlocnenoBaTensHOCTh apOUTpaka BHEITHEW IIIMHEI;
bonee ognoro aktuBHoro nCPA; nHBR akTtuBHEBIN

7.4.8.3  Bwbt6oo npuopumemmnozo oocmyna DMA (nDPA)

BriBog nDPA akTuBHpyeTcs, KOrja BICOKONPUOPUTETHBIM kKaHal DMA npoueccopa
MOJIy4YaeT JOCTYI K BHEIIHEW MMHE. JTO N03BOjsAeT KaHany DMA ¢ BBICOKMM NPHOPUTETOM,
MpUHAJIeKAIEMY [TOJYHNHEHHOMY IIPOLIECCOpY, MpephIBaTh (hOHOBHIE Nepeaayn kaHana DMA
C OOBIYHBIM IPHOPUTETOM, MPUHAIJICKAIIETO YIpaBISIIONIEMy Ipoueccopy. 3anpocsl nDPA
MOTYT aKTUBHUPOBAThCS TOJBKO B citydae, korga nCPA He akTHUBHpOBaH, T.€. OHH UMEIOT OoJiee
HU3KUW PUOPUTET, YEM 3alpockl siapa. B cnyyae nHannuus nCPA 3anpoca, Bce nDPA 3anpocsl
JI€aKTUBUPYIOTCS KaK OOBIYHBIE 3aMPOCHI.

B cinyusae mnosBiaenus nDPA 3ampoca, Tekymuii MacTep OCTaHABIMBAET CBOHU
TpaH3aKUMM (E€CIu IMPUOPUTET €ro TPAH3AKLUMN HUXKE) U IepelaeT YIpPABJICHHWE IIMHON
3ampaluBaromeMy npoueccopy. llepenada muHBI BBINOIHSETCS NMOCPEICTBOM JI€AKTUBALIMHU
auauy nBR. Korna nDPA aktuBHpoBaH, TO TOJBKO MPOLECCOPHI € BBICOKOIPHUOPUTETHBIMU
TpaH3akuusiMu DMA MoryT HanpasJisITh 3alpOC IIHMHE.

[TocnenoBaTenbHOCTh JEUCTBUN MPOLECCOPOB B cucTteMe B ciydyae nDPA 3ampoca
MIOJIHOCTBIO aHAJOrM4Ha JeicTBUAM B ciydae nCPA 3ampoca, onucanHoro Beime. ITpumep
TaKOro 3ampoca oToOpaxkeH Ha pucyHke 32. Ha pucynke mpoueccop 2 BeictaBisieT nDPA
3anpoc. B 3tor MmomeHT mpoueccop 0 ABiseTCS MacTEpOM LIMHBI, a mpoueccop 1 BeICTaBUI
oOpruHBIN 3ampoc. B orBer Ha nDPA 3anpoc nmpoueccopst 0 u 1 geakTUBHPYIOT CBOM JIMHUU
nBR. IIponeccop 2 cTaHOBUTCS BPEMEHHBIM MacTEpPOM M BBINOJHAET TpaH3akuuto. [locie
BBINIOJTHEHUS TpaH3akiuu cHuMaercst nDPA u nBR. Ynpasnenue nepexogut x npoueccopy 0
(npepBaHHBIN MacTep).
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Pucynox 32 — IlocnenoBaTensHOCTh apOUTpaka BHEITHEW IIIMHEI;
TOJNBKO oauH akTUBHBEIM NDPA; nHBR HeakTuBHBIN

B mpomecce apbutpaxka, 3ampaiivBaroniue MIMHY MPOIEeccopsbl ¢ akTUBHBIM nCPA
UMEIOT 0oJiee BBICOKHIN MPHUOPHUTET, YeM 3aIpalldBaIOIINe IIUHY MPOIECCOPhl ¢ aKTUBHBIM
nDPA. DTo0 03HavaeT, 4To mpoieccopsl ¢ akTUBHBIM NDPA neakTuBHpyrOT cBou 3anpockl nBR
nociie oOHapy»keHus Toro, yto TuHUS NCPA akTHBHpOBaHA APYTUMH MIPOLIECCOPAMHU ILIUHBI.

Ecnmu mmHa npuHAAIEKUT MPOIECCOPY, KOTOPBHIM YCTAaHOBHIJ OJIOKUPOBKY IIHHBI
(ucnonp3ys peructp nBUSLOCK), To mpuoputet GJIOKUPOBKHU IIMHBI SBJISIETCS MPAKTUYECKU
caMbIM BBICOKMM NPUOPUTETOM B cucTeMe. B 3ToM ciiyyae apoutp BHelIHero uHtepdeiica He
ocBobomuT mHMHY, naxke ecau umerorcs nCPA, nDPA wmimm nHBR 3ampocel. Takxke 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 pa3paOOTUYUKY MOXKET IMMOHAJO0OWTHCS OTPAHUYUTH BpPEMs YAEp)KaHUS
IIMHBl OJHHUM IIPOLECCOPOM C LEIBI0 NPENOTBpALICHUsS HENOCTAaTKa IIMHBI I JIPYTHUX
npoueccopoB B cucreme. Peructp BMAX onpenenser MakCUMallbHBbIM NEPUOJ BPEMEHU B
TEYEeHHEe, KOTOPOTrO IPOLECCOpP MOXKET OBITh MacTepoM INWHBL. Bpems ompenensercs B
nukinax SOCCLK (mwm CCLK/2).

Cuerunk BMAX wHunManusupyercs ONpEAcICHHbIM 3HAYEHUEM B MOMEHT, KOTJa
IIPOLIECCOP 3aXBaThIBAET IIMHY U CTAHOBUTCS MacTepoM. C 3TOro MOMEHTa CYETUMK HAYMHAET
oOpatsblii orcyer. Eciu Kk mactepy OyaeT BBINOJHEH 3alpoc IMIMHBI CO CTOPOHBI XOCT-
IIpoLEeccopa, TO CYUETYMK OCTAHOBUT OOPATHBIM OTCUET HA BPEMS IOKA XOCT MOJIb3YETCS IIUHOM.
Korpa cuetunk gocturaet HyJ€BOro 3Ha4eHMs1, apOUTpP LIMHBI IPOBEPSAET HATTMUKE 3aIIPOCOB OT
IPYTUX IPOLECCOPOB. EciM TaKOBBIX HET, TO CUETUYMK ONATH MHULUAIU3UPYETCS U HAYUHACT
oOpatHsIii oTcueT. Ecnu 3ampockl ©MEroTCsI, Mpoueccop OCBOOOKIAAET MIMHY U MPEAOCTABIIAET

e€ Ipyromy Ipoieccopy.
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3nauenue OxFFFF ucnonp3yercs sl BBIKIIOUEHUS CUETYMKA. Takoe 3HaU€HUE UMEET
CUETUHK IocJie copoca. B 3ToM citydae oH He BIMsIET Ha paboOTy apOUTpa IIMHBI.

Korna YCTaHABJIMBAETCS paspsn OJIOKHMPOBKHU LIVHBI (BUSLK) B
peructpe nBUSLOCK, 1o 3aBepuienune cuera BMAX urHopupyercs A0 TeX Mmop, MOKa He
cOpackiBaeTcsi OJOKMpOBKa MMHBL. Kak TOJBKO OUT OJIOKMPOBKHM cOpachIBaeTCsi — IIMHA
0OCBOOOKIIa€eTCH.

7.4.8.5  Pecucmp onoxuposxu wmuns (nBUSLOCK)

@DyHKIMA 3aXBaTa IIMHBI BBHIMOJHAETCS C LIEJIbI0 MOANEPKKH aTOMAPHBIX Olepanui
yTeHHe-MoAupuKanug-3anuck. Korna npoueccopy He00X0AMMO MOTYYUTh JOCTYH K cemadopy,
MpOLIECCOp 3alpallMBaeT 3axBaT IIMHBI TOCPEACTBOM YycTaHOBKM pa3psga BUSLK B
peructp nBUSLOCK. YcraHoBka 3TOTO paspsjia 3acTaBisieT apOUTpa IMIMHBI CIEIaTh 3ampoc
IIMHBI, BBIIOJHMB akTMBanui nBR B TeueHume Bcero mnepuona, IOKa YCTaHOBJIEH
paspsg BUSLK. Kak tombko paspsng BUSLK cOpaceiBaetrcsi, apOuTpak mnpuoOpeTaeT
CTaHJAPTHBINA MOPSAIOK.

[Tocne ycraHoBKkM OuTa 3axBaTa IIUHBI, TIEpell JOCTYNOM K ceMmadopy, mporeccop
MOJKET MPOBEPUTH BHITIOIHWII JIU aApOUTP 3aXBaT HIMHBI. DTO MOXKET OBITH ClIeJIaHO MOCPEACTBOM
yreHus peructpa coctossHus SYSTAT.

[Ipouieccop Takx e MOKET HNPOBEPUTH SIBIIAETCS JTU OH MACTEPOM IIMHBI C MOMOIIBIO
CIEIMaJIbHOM KOMaH/Ibl YCIIOBHOT'O NEPEX0/1a.

Taxke wuMeeTcsi BO3MOXHOCTb TIE€HEpAallUM IpEphIBaHUS IIPU 3aXBaTe€ IINHBI
IIPOLIECCOPOM.

7.4.8.6  Onepauusa npozpammmnozo copoca aopa npoueccopa

Brennuii mopt npooinKaeT cBoo paboTy Jaxe TOria, Korjaa Mpoleccop HaXOoAUTCs B
cocTtostHMH porpammHoro copoca (SWRST o6ut pasen 1). B cocTostHuu nporpammuoro copoca
uHTepQeiic MUHBI 00eCTIeYnBaeT CIeAYIOIIee:

— apOuTpax IMUHBI — apOUTPaK Ha KJIACTEPHOM IMIMHE MPOJ0HKAETCs, HO MPOLIECCop,
HaXOJSIIIUICS B MPOrpaMMHOM cOpoce, He MOXKET CeJIaTh 3alpoC IUHBI;

— peaxuus TpaH3akuuu — BHeHUM nopt IFIFO pearupyer Ha TpaH3aKLMK KJIACTEPHON
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 CJIy4yae IMOHMMAEM YIPABISAIONIEE YCTPOHCTBO,
BHEIITHEE M0 OTHOILIEHHUIO K KiacTepy nporueccopoB. MHTepdeiic XxocT-npoleccopa CoeAUHSIET
XOCT C BHEIIHEW MYJIbTHIPOIIECCOPHON IMHOM MPOIIECCOPHOTO KlacTepa.

XoCT MOXKeT ObITh MOAYMHEHHBIM WIHM BEAYLIMM ycTpoiicTBoM mmuHbL. Korma xoct
ABJIAETCA MTOJAUYMHEHHBIM YCTPOMCTBOM, JUISl IOCTYIIa K HEMY CO CTOPOHBI IIpOLieccOpa 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 IOJY4YUTh JOCTYI K IIPOLECCOpPY KiacTepa,
WCIIOJb3Ysl TOT K€ KOHBEHEPHBIM MPOTOKOJI, YTO U JIK0OOM npyroit mpoueccop. Taxxke XocT
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MO>KET UMETh JIOCTYII K JIIOOOMY U3 IMOAYNHEHHBIX YCTPOMCTB B CUCTEME (I1aMsATh, YCTPONUCTBA
BBO/1a-BbIBO/Ia), UCIIOJIb3Ys CBOM COOCTBEHHBIN MTPOTOKOJ.

Texkyuuii npoueccop-MacTep LIKHBI NPEIOCTABISAECT HIMHY XOCT-MPOLECCOPY TOJIBKO
MIOCJIE TMOJHOTO 3aBEPLICHUS] CBOEH TpaH3akuuu. MacTep BO300OHOBISIET TPAaH3aKIMK TOJIBKO
MIOCJIE TOTO KaK XOCT CHSJI 3arpoc MUHKL. [IpruMep nukia 94TeHust XoCT-IpOLECCOPOM OTPaXKEH
Ha prCyHKe 33.

Korza XocT BBINONHIET JOCTYI K IPOLECCOPY, TO €ro MPOTOKOJ JOJKEH MOJTHOCTHIO
OTBeuaTh BCEM MpaBUIIaM KOHBEHEPHBIX TpaH3aKLMii porieccopa. Hanbonee BaxxHbie mpaBuiia:

— TIIyOMHA KOHBelepa Bcer/ia paBHa YEeThIPEM JIJIsl UTEHUS U €IMHUIIC — JIJISl 3aIUCH;

— HE pa3pelIaeTcsl YTEHNUE U3 IUPOKOBEIATENBHOIO aJPECHOI0 IPOCTPAHCTBA;

— XOCT JIOJDKEH paboTaTh C TOM ke KOH(UTrypalued CHCTEMbI, YTO WU JApYyTue
MPOLECCOPHI HA KIACTEPHOM IIWHE;

— XOCT HE ToJlydaeT JocTyna K muHe noka mnporeccop (ID 0) He nHunmanuzuposa
SDRAM (ecnu 3ampoc OT X0cTa MPUIET BO BpeMsI MHUIIMATU3AIINN );

— mpoueccop nepeBoguT SDRAM B pexxumM camopereHepaiuu 10 Toro, Kak 0CBOOOIUT
MIUHY U1 X0cTa. XOCT, C Henbko ucnonb3oBanus SDRAM, nomxeH nsMeHuTs pexuM SDRAM
Ha HOpMaJbHBIA paboumil pexum;

— Iepe] BO3BPAaTOM IIMHBI MPOIECCOPY XOCT AOJKEH cHoBa nmomecTuTh SDRAM B
PEXHUM caMOpereHepanuu.
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Pucynoxk 33 — Oneparus 3aicH B XOCT C IMOCJIEAYIOLUIMM LUKIOM YTEHUS U3 XOCTa
npoueccopoM. IIponeccop, nponyckHasi CHOCOOHOCTh IIMHBI = 32
Korma XOCT BBINONHSAET MAaKETHbIE TPAaH3aKUUU C IPOLIECCOPOM, TO IPOLECCOP
MO3BOJISIET MOCTOSHHYIO Iepefady IMaKeToB M3 0osee, 4eM YeThIpeX CJIOB JAHHBIX. XOCT
dbopmupyeT HadaJdbHBIN agpec makeTHOU mepenaun. [loka axtuBupoBan nBRST, mpoueccop
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yBenuuuBaer aapec  BHyTpu. BwriBom nBRST  ucnone3yercss i MHOUMKAUU
IIPOIOJKUTEIIBHOCTH TPAH3aKLHH, B 3TOM CIIy4dae TPAH3aKLMs 3aBEPIIACTCS Ha KaXIOM ajapece
cyeTBEepeHHOro cinoBa. [lepBas TpaH3akuusg AOHKHA HAYMHATHCS, W IOCIEIHSS TpaH3aKLUS
JOJKHA 3aKaHUYMBATHCS B A/IpECAaX, BBIPOBHEHHBIX IO CYETBEPEHHOMY CJIOBY.

7491  Cucnanvt ommenovt mpanzaxyuu NBOFF

XocT-nporeccop, ABISAACh OJHUM W3 YIPAaBISIOUIMX YCTPOMCTB B CHUCTEME, MOXKET
3anpamuBaTh UIMHY, KaK 3TO OMUCAHO B pasjeie apOuTpaxa MHMHBL. B HEKOTOpBIX clydasx
MO>KET MPOU30MTH CUTYyalHsl B3aUMOOJIOKUPOBKHU. DTO MPOUCXOAUT, KOTJIa XOCT U MPOIECCOP
MBITAIOTCS] OJJHOBPEMEHHO MPOW3BECTH YTCHUE C IUHBI APYT Y apyra (cM. pucyHok 34). B atom
Clly4yae MpoLEeccop yIpaBisieT CBOEH CHUCTEMHOM IIMHOM, XOCT YHPAaBISIET CBOEM CHCTEMHOU
IIMHOM, a 00a OCYILECTBISAIOT TPAH3AKLIMIO YTEHUS APYTr U3 Apyra. B pesynbrare moct xocrta
JIeJIaeT 3arpoc Ha 00€ MIMHBI JUISI BHITOJIHEHUS 00€UX TPaH3aKIIHM.

Hu oana u3 mmH He 0CBOO0XKAaeTCs 10 TOTO, MMOKA TEKYIIEe YIPaBJISIolee YCTPOHCTBO
HE 3aBEPIINAT TPAH3AKINIO. AHAIOTMYHO, HU OJTHA U3 TPAH3aKUHW HE 3aBEPIIAETCS, [IOTOMY YTO
IIMHBI HE 0CBOOOXAaroTCs. JJi yCTpaHeHUsI B3aMMOOJIOKMPOBKU, OJHO U3 3alpalluBaOIINX
YCTPOWCTB JOJKHO OCTaBUTh IIMHY, IO3BOJIAS JIPYyromMy 3alpalldBaroOlleMy YCTPOMCTBY
3aBEPIINTh TPAH3AKLIMIO YTEHUSA. B 3TOM cuTyanuu mpoueccop MOXKET MPENOCTaBUTH IIUHY
xocty, korma nocieaHui aktuBupyer nBOFF, curnanusupys npoueccopy O TOM, 4YTO
HEO0OXOUMO MPEIOCTABUTH IIHUHY.

B otBer mpoueccop akruBupyer nHBG, mo3Bomnsss XOCTy BBINOMHATH TPaH3aKIIMM.
[Tocne TOro Kak XOCT 3aBEPIIUT TPAH3AKIMU M OCBOOOAUT LIMHY, MPOLECCOP OCYIIECTBIISAET
TpaH3aKLWU YTEHUsI, KOTOPbIE ObUIM MPUOCTAHOBIIEHBI, Kora 011 akTuBupoBaH nBOFF.

Mexanuzm nBOFF MoxeT He Mcrnonb30BaThCs 111 OCTAHOBKU TPAH3aKIMU 3alKUCHU B
XOCT (3aIKCh TAHHBIX MOXKET BBIMOIHATHCS B MOCT). Mexann3m nBOFF moxeT ObITh aKTHBHBIM,
TOJIBKO KOI/Ia MPOIIECCOp JAOCTUTaeT (pa3bl JaHHBIX TPaH3aKLIWWA, OPUEHTUPOBAHHBIX Ha XOCT.
DTO IPOUCXOAUT MOCIIE TOrO KakK XocT eakTuBupyeT BbiBoag ACK.

Ecnu xocT 3anporpaMMupoBaH TakuM 00pa3oM, YTO y IpoIieccopa ecTh K HeMY JI0CTYI
4yepe3 MEUICHHBIM MMPOTOKOJI C HYJIEBBIM LIUKJIOM OXHUAaHus, TO MexaHu3M nBOFF ne moxer
MCIIOJIb30BaThCsI, TIOCKOJBKY B 3TOM citydae curaHall ACK He MokeT ObITh aKTUBUPOBAH IS
nepeaavm.
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Pucynok 34 — Cuenapuii B3anMOOJIOKHPOBKH

7.4.10 Wnrepdeiic SDRAM

[Iponieccop wuMeEET BBIIEIECHHOE aIpPECHOE IPOCTPAHCTBO JUISL  IOAKIIOYEHHUS
CUHXpOHHOU quHaMuueckor mamsatu SDRAM. Uerkipe 6aHKa B 3TOM aJpeCHOM IIPOCTPAHCTBE
BbIOMpatoTcs nuHUsAMU BbIOOpkH nMSSD3-0. SDRAM noctynHO B ajgpecHOM Auamna3oHe
¢ 0x4000 0000 o Ox7FFF FFFF.

[Ipouieccop noanepxiuBaer cranaaptHywo (3,3 B) u noHmwxkenHoil MoutHocTH (2,5 B)
SDRAM. [lamarts pabotaer ¢ ucnoib3oBaHreM 4yacToThl BHemHed muubl SCLK (cuctemnas
yacToTa). Bce BXOHbl 3alllENKMBAIOTCS M BCE BBIXOJAbl KOPPEKTHBI MPHU MOJIOKUTEIBHOM
(3 0B 1) mepenane wactoThl. CHHXPOHHBIM WHTEp(EC MO3BONSIET BHINOIHATH TMepeaady
JTAaHHBIX Kaxaplil TakT. SDRAM mnoanepxuBaeT HECKOJIbKO THUIIOB MAKETHBIX JOCTYNOB B
3aBUCUMOCTH OT uWHUUManu3anuu perucrpa pexknma SDRCON. Kaxnaeiii tun apocryna
IpeaBapsieTcs 3amyCKOM COOTBETCTBYMOIIEH koMaHIapl B SDRAM. CrneunanbHble pPEeXUMBI
SDRAM poskabl nHUIIMANU3UpoBaThes B peructpe SDRCON.

Nunnmanuzanus SDRAM Beinonnsiercs npoueccopoM ¢ ID 0. ITpoueccop ¢ takum ID
BCET/Ia IOJKEH MPUCYTCTBOBATH B JIFOOOM KJIacTepe MpOLecCOpPOB.

SDRAM wumeeT BHYTPEHHIOIO OpraHM3alMi0 B BUJE JBYX WM YEThIpeX OaHKOB.
BreiBogsl BeiOOpa 6anka SDRAM ompenensitor kK KakomMy OaHKY MPOUCXOAMT OOpaIieHue.
SDRAM wumMmeeT mnporpaMMUpyeEMBI napamMeTp 3aJepKKU UTECHHs, KOTOPBIA JOJDKEH
WHUIUATH3UPOBATHCS IPHIIOKEHUEM B COOTBETCTBHH C TUTIOM YCTPOMCTBA U pabodeit TaKTOBOM
YaCTOTOM.

Jnst cooTBeTcTBUS TpeOyeMbIM BpeMeHHbIM xapaktepuctukam SDRAM, mporeccop
MO>KET BBINOJHATh KOHBEHEPHYIO Iepenauy ajapeca U ynpasistonmx komana SDRAM. Jlns
9TOTO UCIOJIB3YETCsl OUT TTyOuHBI KOHBelepa B peructpe SDRCON.

Mukpocxembl SDRAM mnocraBisitoTcs pa3inyHbIMU NPOU3BOAUTENSIMU. Kaxablii
MOCTaBIIMK MMEET CBOM BPEMEHHBbIE TPEOOBAHMS KAacaTeIbHO MapaMEeTPOB 3aJCPKKU KOMAaH]
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
pa3pabOTUYUK MOT YIOBJIETBOPUTH BpeMEHHbIE TpeOboBaHusi MUkpocxeMbl SDRAM.

Takumu mapamerpamu sBstOTCS OutToBbie Toysi: nCAS 3amepxkka, PRE — NRAS
3anepxka, nRAS — PRE 3agepixkka.

Haunyumas ckopocts oOMeHa ¢ SDRAM nonydaeTcst npu UCIONb30BaHUU OJ0YHOTO
oOMeHa, KOrjJa MpOoLEecCop BBIIOIHIET HECKOJIBKO MOCIIE0BATENbHBIX YTEHUI WM 3amucel B
onuH OaHk namsatu. MHTepdeiic mporeccopa UMeET BO3MOKHOCTh OTCIIEKUBAHUS U MTOAIEPKKU
[aKeTHOT'O JI0CTYyIA.

Oco0OeHHOCTBIO  pabOThl  JUHAMMYECKOM MaMATH  SBISETCS  HEOOXOIUMOCTh
pereHepanuu Bcex €€ S4YeeK MNaMsITH B TEUEHUE 3aJaHHOrO0 HHTEpBala BpPEMEHU. ITO
rapaHTHpyeT coXpaHHOCTh nH(popMaruu. [Iporeccop nmeeT BO3MOKHOCTh IPOTPAMMUPOBATH
YacTOTYy pereHepanuu AJig COOTBETCTBHSI BPEMEHHBIM TPEOOBAaHUSAM MUKPOCXEMBI.

[Tpu onucanum unrepdeiica SDRAM ucnonp3yrorcs ciaeayronue onpeaeeHns:

— Komanna akruBanuu 0anka ACT

AxTuBHpYyeT BBIOpaHHBIM OaHK W (UKCHPYEeT 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 Il YTCHUS WU 3armicu. MUKpocxeMa nmaMsTH Beeraa
MPOrPaMMHUPYETCsI IS JUTMHBI ITaKeTa PAaBHOTO TIOJTHOM CTpaHUIIE.

— Tun maketupoBanus (Burst Type)
OmnpenensieT nopsaok, B koropoM SDRAM oTnpaBisieT Wik NPUHUMAET MMaKETHbIE
JAHHBIE TIOCJIC JETeKTHUPOBAHUS KOMAaHIbl YTeHUS WU 3amucu. lIpoueccop
MOAIEPKUBAET TOJIBKO MOCIEA0BATENIbHBINA JOCTYII.

— 3anepxkka nCAS (nCAS Latency)
3ajepkka, B TakTax, Mex1y TeM, korna SDRAM omnpeznenseT komMaHAy YTEHHUS U
KOrJla JaHHBbIE TOCTYIMAKT Ha BBIXOJHBIE BHIBOJABLI. BenuunHa 3ama3gapiBaHuUs
ONPEAEISETCS YPOBHEM CKOPOCTH YCTPOMCTBA M TAKTOBOM 4YacTOTOW IIIWHBI.
[IpuiioxeHne JOJKHO MPOrpaMMHUpOBaTh 3TOT napameTp B peructpe SDRCON.

— MackupoBanue BBoaa-BsiBogja HDQM/LDQM nanHbIX
BeiBomer HDQM/LDQM ucnons3yroTcsi s  MacKHUPOBAHHUS KOHTPOJUIEPOM
OIepaLM 3allUCH.

— Peructp SDRCON

Peructp, KOTOpBIN COAEPKUT MPOTPaMMUpPYyEMbIe KOHPUTYpALIMOHHBIE TTapaMETPhbI
JUTSI BO3MOXXHOCTH paboThl KoHTposuiepa SDRAM ¢ mukpocxemoit SDRAM.

— Peructp pexxuma (Mode register)
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Peructp  koHdurypaumun SDRAM, KOTOpBII  COIEPKHUT  OIpEAEsieMble
MI0JIb30BATENEM MapaMeTpsl, corsiacoBanHblie ¢ peructpoM SDRCON. Drot peructp
HaXOJUTCS] BHYTPU MUKPOCXEMBI ITAMSITH.

— Pa3mep crpanunsl (Page Size)
[Ipoueccop moaaepxkuBaer Mukpocxembl SDRAM c pazmepoM crpaHull (CTPOK)
1024, 512 u 256 cTOa010B.
Pa3mep cTpanuIel MoXeT OBITH 3amporpaMMupoBaH B peructpe SDRCON.

— Komanpga nomzapsiaku (Precharge)
[Ton3apshkaeT akTUBHBIN OaHK.

— Ilepuon perenepanuu (Refresh Rate)
[Iporpammupyemass BennunHa B peructpe SDRCON. Ilepuon pereneparuu
MO3BOJISIET MPUIIOKEHUSIM KOOPAUHUPOBATH ckopocTh SCLK ¢ TpeGyemoii yacToToit
perenepanun SDRAM.

— Camoperenepanus (Self-Refresh)
CocrosiHre MUKPOCXEMBI IaMATH B KOTOPOM OHA MCIOJIb3yeT BHYTPEHHUN TalilMep U
MEePUOJUYECKH MHUIIMMPYET aBTOMATHUYECKHE pEereHepanuu mamsaTH 0e3 BHEUIHUX
KOMaHJ. OJTOT peXuM paboTel obecreunBacT SDRAM  peXuM HHU3KOTO
NOTpeOJIeHHUS.

— tRAS
TpeOyeMast 3amepkka MEXIy 3alyCKOM KOMaHJbl aKTHUBAllMM CTPOKKM OaHKa M
3aIlyCKOM KOMaH/Ibl OA3apsAKkyi. BenudunHa 3aBUCUT OT IPOU3BOJUTENS U 3a4a€TCs
B peructpe SDRCON.

— tRC
TpeOyemast 3aiepkKa MKy IMOCIIEIOBATEIbHBIMA KOMaHaMH aKTHBAITUU OJHOTO
Oanka. JlaHHBIM MmapaMeTp 3aBUCHUT OT MPOW3BOAMTENS W ONPENCISIeTCS Kak
tRC = tRP + tRAS. Iporneccop pukcupyeT 3HaueHHE ITOTO MTapaMeTpa, Tak 4To 3TO
HEMporpaMMHpyeMasi OIIIH.

— tRCD. nRAS — nCAS 3aznepxka
TpeGyemast 3anepkka mexay komanaoi ACT u HauaoM mepBoii oreparum 3amnucu
Wiy yTeHus. [[aHHBIM mapameTp 3aBUCUT OT MPOU3BOJUTEINSI U ONPEIETACTCS Kak
tRCD = CL. IIpomeccop ucmnonap3yer (PUKCUPOBAHHOE 3HAUYCHHE 3TOTO MapaMeTpa,
TaK YTO 3TO HEMPOTPaMMUPYyEMAsI OMIUA.

- tRP
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TpeOyemasi 3amepkka MEXIy 3allyCKOM KOMAH/BI TOA3APSAKH W KOMaHAOU
akTUBanuu. JlaHHBIA TapaMeTp 3aBUCUT OT MPOU3BOJUTENS U OIpEACssieTCs B

SDRCON.

Ha pucynke 35 noka3zan unrepdeiic konrpomiepa SDRAM mexay BHYTPEHHUM SIIPOM
npoleccopa U BHEIHUM yctpoiictBoM SDRAM.

[Tporieccop 0OBIYHO TeHepUpYyeT aJpec BHEIIHEH NaMsITH, KOTOpBIH 3aTeM
aKTUBHU3UPYET COOTBETCTBYIOIIYIO JUHUIO BbIOOpa SDRAM mamstu (nMSSD3-0), a taxxe
yKa3blBaeT Ha THII Oollepaliy oOMeHa: YTeHUE WM 3alKch. JTa MHPOpMaLUs aHAIU3UpYeTCs
koHTpojuiepoM SDRAM. Bayrpennsss 32-OuTHas IIMHA ajpeca MYJIbTUIUIEKCHpPYETCs
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
(st koH(UTYpamu ¢ 64-pa3psaHON ITUHON)

7.4.10.1 Beoowvi/sbi60061 unmepgheitca SDRAM

Hntepdeiic SDRAM mnopra BHelIHEH MIMHBI MCHOJb3yeT ais oOMeHa ¢ SDRAM
MaMATHIO OOLTYIO HIMHY JAHHBIX M 4acTh IIKHBI aapeca. [[1s1 ynpaBiaeHuss MUKPOCXEMOM MMaMSITH
HCIIOJIb3YIOTCS CNEAYIOIINE JOMOTHUTENbHbIE TMHUU:

— NMSSD3-0 — Beibopka mamsatu SDRAM. nMSSDO, nMSSD1, nMSSD2 wunu
nMSSD3 akTuBHBI (OMH U3 YETHIPEX), BCSIKUN pa3, KOrja MPOLECCOpP BBINOIHIET AOCTYH K
npoctpancTBy namMatd SDRAM. nMSSD3-0 sBnsitoTcs BIBOJAMH AEKOJMPOBAHHOTO ajpeca
NaMsATU ¥ aKTUBHBI B TO BPEMs, KOI'/Ia MIPOLIECCOP BBINOJIHAET KOMaHHbIM nuki1 SDRAM. B
MYJIBTUIIPOLECCOPHON cucteMe Mactep ynpasiasier nMSSD3-0. Hekoropele KOMaHIbI
aKTUBHPYIOT Cpa3y BCE YETHIPE JINHUU;
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— NRAS — Bribopka anpeca ctpoku. Bo Bpems urenus nnm 3amucu SDRAM Huzkmit
ypoBHe curHaia nRAS yka3bIBaeT Ha TO, UTO Ha IIMHE aJIpeca HaXOAUTCS JOCTOBEPHBIN ajipec
cTpoku. B ocranmpHbix ciydasx npoctyna kK SDRAM oH omnpenenser TUn omnepauuud s
BBITIOJTHEHUSI B COOTBETCTBUM co crienudukaiueit SDRAM;

— NCAS - Bribopka aapeca cton6ma. Bo Bpems urenus wim 3anucu SDRAM Huzkumii
ypoBHe curHana CAS yka3bIiBaeT Ha TO, UTO Ha IIMHE aJpeca HaXOAUTCS TOCTOBEPHBIN ajpec
cronbua. B ocranpnbix ciywasx gocryna k SDRAM oH ompexaensieT THUN onepanuul AJis
BBITIOJTHEHUS] B COOTBETCTBUU co criennpukanueit SDRAM;

— LDQM — macka miaamero cioBa qanHeIx SDRAM. [Ipu BBICOKOM ypOBHE cHTHAIA
nepeBoauT Oydepsl ganHsix DQ SDRAM B Tpethe coctosiHue. [Ipu ureHun Bceraa paBeH
nymo. [Ipu onepanusix 3amucu LDQM siBisieTcss akTUBHBIM (paBHBIM 1), KOTJ]a BBITIOJIHACTCS
JOCTYTI K HEUETHOMY CIIOBY Ha 64-pa3psAHOM IIMHE MaMSITH JTs 3alpeIIeHHS 3aITUCH MJTA IIIEro
CJIOBa;

— HDQM — macka crapmiero cioBa qanasix SDRAM. IIpu BEICOKOM YpOBHE CHTHAIIA
nepeBoauT Oydepsl manueix DQ SDRAM B Tpethe cocrosiHue. Mcmomnb3yeTcs: TOIbKO MpU
64-paspsgHoit muHe naHHbIX. [ 32-pa3psaHoil mMHBI Beeria paBeH enuHune. [lpu ureHnn
Bcerja paseH Hymto. [Ipu onepanusx 3anmucu HDQM siBnsieTcst akTUBHBIM (paBHBIM 1), Koraa
BBITIOJIHSETCSA JIOCTYN K YETHOMY aJpECHOMY CIOBY Ha 64-pa3psigHONM IIMHE NaMATH IS
3amnpelleHusl 3alUCH CTAPIIEro CI0Ba;

— SDAI10 — BeiBog paspsima 10 anpeca SDRAM. SDRAM wucnons3yer OTAEIbHBIN
BBIBOJI aJipeCHOM JuHUU Homep 10 u3-3a TOro, 4YTo OHA MCHOJIB3YETCS B CIELHAIBHBIX
omepalusIX U MOXKET 3a/ICCTBOBATHCA B TO BpeMsl, KOT/ia MPOIIECCOP BHITIOJIHIET Ha BHEIIHEH
LIMHE TPaH3aKIuIo, He cBsi3aHHYI0 ¢ SDRAM;

— SDCKE - paszpemenue TaktoBoro curHaia SDRAM. Bxon cuHxpoHU3auu
MHUKPOCXEMbI TUHAMUYECKOW MaMSATH MOXKET OBITh MOCTOSHHO aKTHUBHBIM, HO MHKpPOCXEMa
OyJeT ympaBIsAThCS JAaHHBIM CHHXPOCHTHAJIOM, Tojbko ecinu Ha jauHUKM SDCKE BeICOKHMIA
ypoBenb. Huzkuii ypoBenb curHana SDCKE ucnonbe3yercs s mepeBojia MaMsITH B PEKUM
caMOpereHepaluy;

— NSDWE — pa3pemenue 3anucu SDRAM. Tlpu HU3KOM ypoBHE CHrHajga BO BpeMs
aktuBHoro nCAS, nSDWE yka3siBaet Ha BoinosniHeHHe 3anucu SDRAM. I1pu BeICOKOM ypOBHE
curHana Bo BpeMs aktuBHoro nCAS, nSDWE ykas3siBaeT Ha BeinonaHeHue urenuss SDRAM. B
octanbHbix onepanusx SDRAM, nSDWE onpenenser Tum omnepanuu sl BBIIOJHEHUS B
cOOTBeTCTBUU co cnienudukanueir 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.

Croco0 MoaKIIOYEeHHS JIMHUH aipeca 3aBUCUT OT BHIOPaHHOM MIUPUHBI IIIMHBI JAHHBIX.
Jlnst 32-pa3psgHoN MUHBI COEAMHEHNE TTPEACTaBICHO HIDKE:

— paspanbl 9-0 agpeca SDRAM coenunsitores ¢ BeiBogamu ADDR9-0 mipoiieccopa;

— pazpsn 10 anpeca SDRAM coeaunsercs ¢ BeiBogom SDA10 npoueccopa;

— paspsanbl 15-11 angpeca SDRAM coenunsitorest ¢ 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:

— pazpsaael 9-0 anpeca SDRAM coeaunsitores ¢ BeiBogamu ADDR10-1 porneccopa;

— paspsan 10 agpeca SDRAM coenunsiercs ¢ BeiBogoM SDA10 mporieccopa;

— paspsansl 14-11 agpeca SDRAM coenunsitores ¢ BeiBogamu ADDR15—-12 (cTonbko
pa3psioB CKOJIBKO TpeOyeTcs) mpolieccopa.

VYrpaBisitonyie CUTHajbl SBJSIOTCS CIEUUaIbHBIMU CUTHajlaMu KoHTpolsii SDRAM.
OTH CUTHAJIBI IEPEUHCIICHBI HIKE:

— NMSSD3-0 — Bei6op unna SDRAM;

— NRAS — cTpo6 anpeca cTpoku;

— NCAS — ctpo0 agpeca croona;

— NSDWE —3anucs SDRAM;

— LDQM — Macka JaHHBIX JJIs MITQJIIIEro CiioBa (pa3psabl aHHbix 31-0);

— HDQM — macka JaHHBIX JUJIS CTapIIero clioBa (pa3psibl JaHHBIX 63-32);

— SDCKE - pa3perieHne TakTOBOTO CHTHAIA.

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 IIMHBI JaHHBIX BoceMb OUT. B 3ToM ciyuae mpu 64-
paspsAHON IIMHE JaHHBIX MBI OyJeM HMMETh BOCEMb HArpy30K Ha JIMHHSIX ajJpeca U 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 MOJKIIOYATh K MIIAJIICH MOJOBHHE aJPECHOW IIMHBI, a
OCTAJIbHbIE K CTapllield MOJIOBUHE aapecHO wmuHbl. [l 32-pa3psgHOi IIMHBI CleAyroIias
CXeMa COCIMHEHUM JaHHBIX:

— paspsaael 9-0 anpeca SDRAM coenunsitores ¢ BeiBogamu ADDR25—16 npoueccopa.

— paspan 10 anpeca SDRAM coenunsiercs ¢ BeiBogoM SDA10 nporeccopa.

— paspsanbl 15-11 agpeca SDRAM coenunsitores ¢ BeiBogamu ADDR31-27 (cTonbko
pa3psaoB CKOJIBKO TpeOyeTcsi) mpoieccopa.

Cxema a1t 64-pa3psiiHOM MIMHBI CIETYIOIIAS:

— paszpsabl 9-0 anpeca SDRAM coenunsitorcs ¢ BeiBojgamu ADDR26—17 nponeccopa

— pazpsan 10 anpeca SDRAM coeaunsercs ¢ BeiBogoM SDA10 npoueccopa

— paspsanbl 14-11 angpeca SDRAM coenunsitorest ¢ BeiBogamu ADDR31-28 (cTonbko
pa3psioB CKOJIbKO TpedyeTcs) mpolieccopa

Jpyroii cnoco6 cokpaTuTh Harpy3Ky — Oydepu3npoBaTh CUTHAIBI aJjpeca U KOHTPOJIS.
Harpy3ounast cnoco6HOCTh Oy(epa 10i7KHA ObITh JOCTATOYHOM /7151 oOecrnieueHus Tpedyemon
yacToThl. bydepusaius cUrHaaoB BbI3bIBAET 33JCPXKKY B OJMH TaKT B IHKJIe oOMeHa. B aTom
cily4ae JOJIKeH OBITh YCTaHOBJICH pa3ps/ riryOuHbl koHBeliepa B SDRCON.
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7.4.10.2 Bwbieoout évloopa 6anka

BHyTpeHHsIs1 opranu3aius MUKpOCXeMbl TUHAMUYECKOM MaMsITH BKIIIOYaeT B ceOs J1Ba
uiu yeToipe Oanka. [[s BeiOopa OaHKa MUKpOCXeMa UMEET creluaibHbie BeIBOABI BS1-0. Ot
BBIBOJIbI TOJKIIIOYAIOTCA K aJIPEeCHBIM JIMHHUSAM Tpoiieccopa. CoelWHEHHE BBIBOJIOB ajpeca
nmpoleccopa B KauecTBE JIMHMM BbiOOpa Oanka s ycrpoiictBa SDRAM wMensiercs B
3aBUCHUMOCTH OT CJICIYIOMUX (DaKTOPOB:

— pabouee HampspkeHue, ucnosbdyemoe i SDRAM (cranmaptho 3,3 B wim 2,5 B
SDRAM ¢ noHMKEHHOI MOIITHOCTBIO);

— yuciia OaHKOB.

Jns nByx 6ankoB, BS paBen ADDRI11 wnu ar000#i agpecHOW JMHUM B JHAra3oHe
ADDRI15-11. Ins yersipex 0anko, 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
HCITOIb30BaHa Jr00as u3 AByxX aapecHbx TMHH ADDR14 i ADDRI1S5. Jlns geTsipex 0aHKOB
IOJDKHBI uctonb3oBatbess ADDR15-14.

7.4.10.3 @u3uueckoe coeounenue HympeHHezo0 aopeca npoyeccopa u aopeca

muxpocxemvr SDRAM

Brie otmeuanoch, uTo SDRAM MokeT NOAKIII0YaThCs K IIMHE JaHHBIX IHUPUHON 64
outa mu60 32 6uta. BeiOOp MoaKIII0OUeHHS 3aBUCUT OT TOTO KaKO 00bEM MaMsITH MOJIb30BaTENb
X0YEeT YCTAaHOBHUThH B CUCTEME U KaKyl0 CKOPOCTh OOMEHA XOUET MOJIYUUTh.

Pucynok 36, Tabnuisl 76 — 78 onuchIBalOT BhIpaBHUBAHKUE JAHHBIX BHEUIHETO MOpPTa U
coennHeHuss SDRAM nnst 64-pa3psiHON CHCTEMHOW IINHBI.

Pucynok 37, Tabmuiel 79 — 81 onuchIBalOT BRIPABHUBAHKE JIAHHBIX BHEIITHETO MOPTa U
coenuHeHuss SDRAM nnst 32-pa3psiHON CUCTEMHOW IINHBI.

B Tabnumax mnpuBEeIEHO COOTBETCTBHE MEXJy BHEIIHMMHU BBIBOJAMHU aJipeca
mporeccopa M BbBIBOAaMM ajpeca MukpocxemMbl SDRAM, a Takke yKa3aHbl pa3psbl
BHYTpPEHHETO 32-OMTHOTO ajpeca, KOTOphIe BBIJAIOTCS Ha BBIBOABI B pa3HBIX (hazax JOCTyma
(T.e. B paze akTuBanuu 6aHKa M BbIOOpA aKTUBHOTO Psijia (CTPOKK)) U B (pa3e YTSHUS UITH 3aIIUCH
pu BIOOpE KOJIOHKHU (HOMEpa CIIOBa B CTPOKE).

[Tpu 64-paspsiHoit mmue uteHue (nRD) Bcerna BosBpamiaer 64 6uta nansbix. [Ipu
3aIMCH MOXKET MUCAThCS cpa3y JUIMHHOE cIoBO (64 6uta) m1bo oaHO 32-pa3psaHoe CiIoBoO (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 crpanuiisr 256 cTonO10B, 64-pa3psaHas IIHHA

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 nnm 6aHk
Al3 21 21 A12 unm GaHk
Al4 22 22 A13 unu 6aHk
Al5 23 23 A14 unu 6aHK

Tabnuuma 77 —Pa3mep ctpanuipl 512 cronbios, 64-pa3psiaHas mmHa

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 crpanuist 1K cTonbmoB, 64-pa3psaHas muHa

duznueckuit Briyrpertiiii azpec Bryrpettiiii azpec PuU3NYECKUN BBIBOJ
BBIBOJI MpOLIECCOpa CTPOKH B LIUKJIIE cTonb1a B I_II/II(J'IC‘ 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 HYJICBOU 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 Al14 nmn 6aHK

[Tpu 32-paspsHoii mmHe uytenne (nRD) Bcerma Bo3Bpamaer 32 Outa maHHbIX. [Ipm
3allUCU TaKKe MULIETCS TOJIBKO OJHO 32-pa3psiiHOe ClIOBO 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 cTonbdmoB, 32-pa3psaHas IIMHa

Puznyeckuin Briyrpertiiii azpec Briyrpettiiii azpec @uU3NYECKUI BBIBOJ
BHIBOZ HPOLIECCOPA CTPOKH B IIUKJIIC croJila B III/IKJIG- SDRAM
aktuBanuu 6anka (ACT) | mocryma (Read, Write)
A0 8 0 A0
Al 9 1 Al
A2 10 2 A2
A3 11 3 A3
Al 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
SDA10 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 crpanuist 512 cronOios, 32-pa3psaHast muHa

Buytpennuii 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 cronbdmos, 32-pa3psaHas muHa

Du3nYeCKuit Buyrpentuit axpec 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 IlIpozpammuposanue napamempos SDRAM

Mukpocxembl SDRAM MoryT uMeTh pa3iu4Hble TPeOOBaHUS K TOCIIEIOBATEILHOCTH
BKJIIOYCHUS W BPEMEHHBIM TIapaMeTpaM, TaK KaK MOTYT OBITh TOJY4YEHBI OT pPa3HBIX
mocTaBIMUKOB. C IETbI0 BO3MOKHOCTH Pa0OTHl ¢ OOJIBIIUM KOJIMYECTBOM ITOCTABIIMKOB, B
nporeccope npeaycMmorpeH peructp SDRCON, B KOTOPOM MOXKHO 3alporpaMMHUpPOBATh
HekoTopkle mapameTpsl SDRAM. B Tabnune 82 npuBeneHo onucanue pa3psioB perucTpa.
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Tabnuuma 82 — Peructp SDRCON

Howmep 6uta

Nms

Hasznauenue

0

SDREN

Bxitouenue kontposiepa SDRAM:
1 — BKJIIOYEH;
0 — BBIKJTIOUCH

2:1

nCAS

3anepxka nCAS:
00 — omuH IUKIT;
01 — gBa nukia;
10 — Tpu 1ukIIa;
11 — peseps

PIPE

JlonoHUTEIbHBIA KOHBEUED:
1 — ucnone3yercs;
0—mer

5:4

PAGE

Pasmep crpanuipl (KOJTMYECTBO CTOJOIOB B CTPOKE MHUKPOCXEMBI
SDRAM):

00 — 256 cTo0110B;

01 — 512 cTon0b10B;

10 — 1024 cTonbiia;

11 — pesepB

8:7

REF

[Mepuon perenepanuu mamstu (B Taktax SOCCLK):
00 — 1100 1uKI0B;
01 — 1850 uukIOB;
10 — 2200 1ukmn0B;
11 — 3700 mukios

10:9

PRC2RAS

3anepkka oT moa3apsiaa 10 ctpoda nRAS (B takrax SCLK):
00-2;
01-3;
10 - 4;
11-5

13:11

RAS2PRC

3ajgepxka  OT nRAS 1o

(B Taktax SCLK):

CTp06a KOMaH/bI noasapsaga

14

INIT

Br16op mocienoBaTensHOCTH HHUITHATN3AIIAN
1 — xomanga MRS nocne perenepanuu namaru;
0 — xomanna MRS niepen perenepanueil mamsaTi

15

EMREN

Vcrionb30BaHue TOMOJHUTENBFHOTO PETHCTPa PeKUMa:
1 — pa3pemeHo;
0 — He ucnosp3yeTcs

31:16

Bcerna 0

Peructp SDRCON xpanut mHpopmanuto o koHpurypamuu unTepdeiica 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, moka 3ToT paspsia
cOpoIlIeH, BBI3BIBAET almapaTHOE MpephIBaHUE OIIMOKU AOCTyMa. YCTaHOBKAa JaHHOTO OUTa
BKIItoUaeT B pabory koHTpoiwiep SDRAM BHemnero wuntepdeiica. Ilpu BritoueHuun
KOHTPOJUIEP Cpa3y e HaYMHAET POLEypy MHULMAIN3alu1 BHEIIHEW JTUHAMUYECKON TaMsITH.
JlaHHyI0 TPOLEAYPY MOKET BBINOJHATH TOJIBKO Mpoleccop ¢ HomepoM ID paBHBIM HyIIO.
[loatomy mpu BritoueHuun KoHTposiepa SDRAM, mpoueccop noikeH ObITh MacTepoM Ha
LIMHE.

Buioop 3nauenusn 3adepyicku nCAS Latency
3nauenue 3amepxkku nCAS onpenenser 3aaepKKy B TAKTOBBIX ILMKIAX CHCTEMBI
(SCLK), mexxny BpemeHeM, korna SDRAM oOHapykUBaeT KOMaHAy YTEHHs 1 BpEMEHEM, KOT1a
OH BBIJIaCT JaHHBIC HA €r0 BHEIIHUE BBIBOJBIL. JTOT MapaMeTp MO3BOJISET MPOILIECCOPY 3HATH, B
KakoM TakTe nocie nepegaun B SDRAM koMmaHAbl YTEHUSI OH MOKET MPUHSATH MPOYUTAHHBIE
JIaHHBIC.
3anepxka nCAS He UcnoJib3yeTcs B IMKIIaX 3alKCH.

Onuyus oygepuszayuu SDRAM. I'nyouna xoneeitepa

Panee ObuIM OnucaHbl CUTYalMH, IPU KOTOPBIX MOJIH30BATENI0 MOKET MOHAJOOUTHCA
UCIOJBb30BaTh Oydepus3aluio aJpecHbIX U YIPaBISIIOMMX CUTHaIoB. CBS3aHO 3TO C
MaKCHUMaJIbHOM Harpy304HOM CIIOCOOHOCTBIO BBIBOAOB MpoIleccopa U TpeOyeMoil CKOPOCThIO
oOmena. B ciydae ucnonb3oBanue Oydepusanuu B KOHBeWepe YTCHHs JaHHBIX MOSBIISETCS
JIOTIONTHUTENBHBIA MK, YTOOBl JaHHBIA [UKI ObUT yuTeH KoHTpouiepom SDRAM wu
ucnonb3yercsa 6ut PIPE. Illuna nanueix He Oydepusupyercs. [loaTromy npu ycTaHOBIEHHOM
paspsane PIPE (1), koutpommep SDRAM 3anepxuBaeT JaHHbIE B LIMKJIE 3alUCH B TEUEHUE
OJIHOTO TaKTa.

B cnyuae urenus kontpoiuiep SDRAM ocyiecTBiseT 3aXBaT JaHHBIX HA OJWH ITUKII
MIO3KE.

Huxe npuBesaeH mnpumep OAHOro TMpoleccopa, B KoTopom uHTepdeiic SDRAM
coeqnHsIeTcs ¢ MHOXecTBOM OaHkOB SDRAM (pucynok 38). Mukpocxema SDRAM nmeer
IIMHY JAHHBIX IIUPUHOM dveThlpe Ourta. [lns oGecmeueHust 32-pa3psaHON IIUHBI JTAHHBIX
UCIIOJIb3YeTCs BOCEMb MHUKpOcXeM. YUToObl yMEHBIIMTh HArpy3Ky Ha BHEIIHHUE BBIBOJIBI
nporeccopa UCIoab3yercs 0y(depHbIi perucTp, KOTOPBI COCTOUT U3 JBYX peructpoB A u B
KaXKJIbIi U3 KOTOPBIX 3alIOMUHAET OJIMHAKOBYIO MH(OPMAIIHIO, HO TIEPE/IaeT €€ Ha CBOU YEThIpe
MHUKpPOCXEMBI MTaMsITH.
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Pucynoxk 38 — OpHonporieccopHas CUCTEMa CO CTaHAapTHBIMH 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
KOJTIMYECTBO CTOJIOIIOB B CTpoke mamsaTu. OOImiee KOIU4ecTBO 32-pas3psIHBIX CJIOB B OJIHOU
CTpaHulle, COPMUPOBAHHOE BCEMHU MOIKIIOYEHHBIMU MUKpocxeMamu mamsité SDRAM,
cocraBisier SDRCON.PAGE (cron6ioB) ¢ SYSCON.MEMWIDTH (6ut) / 32. 3Hanue
pasMmepa CTpaHHUIBI HeoO0XxoauMo KoHTposuiepy SDRAM s OTCIeXUBaHHUS CHUTYaIUHA
oOpalreHus K OJJHOM M TOW ke CTpaHHIIE. ITO MO3BOJISIET CYIIECTBEHHO YBEIUYUTH CKOPOCTh
obmena. Takxe pa3Mep CTpaHMIIBI BIMSET HAa paclpeAesieHHe pa3psaoB BHYTPEHHETO ajpeca
MEXy aJipecaMH CTPOKH, CTOJIONA U BBIOOpa OaHKa TaMATH.

Ilepuoo pezenepayuu namamu
[Tamsate SDRAM Tpebyet, uToOBI B TEUCHHE OMPENEICHHOTO 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 pereHepanuu. Ilepumon momaum koMaHna mnporpammupyercs. llepuon BHYTpuU
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 ( rOwWS

[lepuon perenepauuu Bcelr mamsitu Tref nenurcs Ha KOTUYECTBO PSAIOB (CTPOK) B
onHOM Oanke mamsTH. [lomydaeM nepuos A perenepanuu oiHoro psijaa. Jlanee 3To 3HaUeHUE
YMHOXAETCS Ha 4YacTOTy AMHAMUYECKOW MaMATH, W TOJy4aeTcs MEepuoj MOoJa4yd KOMAaHJbI
pereHepanuu B TakTax JMHAMHYECKOW mamsaTH. Takke MOXXHO MOITYYUTH ATOT K€ MEpUO]] B
taktax SOC muHbl. B perucrpe koHPUrypanuu MOKHO 3aJ1aTh HECKOJIBKO (PUKCUPOBAHHBIX
3Ha4YeHUI mepuoja. Mactep IIMHBI BCET/ia OTBETCTBEHEH 3a CBOEBPEMEHHYIO PETCHEPAIINIO
namstu. [Ipu 3TOM Bce MOJUMHEHHBIE TTPOIECCOPHI OTCISKHUBAIOT M01a4y KOMaH/Ibl MaCTEPOM
1 KOPPEKTUPYIOT CBOU CUETUHKHU.

3aoepicka om noozapaoa 0o cmpooa NRAS

[IpoTokos oOMeHa ¢ TMHAMHYECKON MaMIThIO TpeOyeT, 9YTOOBI MPH TOCTYIE K HOBOMY
psaxy OaHKa WM Mepe] BHIMOTHEHUEM pereHepaliii TaMsTH, BBITIOTHSIICS TToA3apsi (3aKphITHE)
TeKyIllel akTuBHOU cTpoku. [t moazapsana ucnons3yercs komanaa PRE. Ilocne BeinosiHeHus
moA3apsiia HEBO3MOXKHO Cpa3y MEepeTH K aKTHUBU3AIUH CIICAYIONIETO psaaa T.K. crelnnukamms
MHUKPOCXEMBI TpeOyeT, uTOOBl MEXIy MOA3apsAI0M W aKTHUBU3AIMeW HOBOTO psija Oblia
obOecrieueHa HEKOTOpass MHUHHMMabHas 3ajJepikKKa. 3HAUCHUE STON 3aJCpP>KKH, BBIPAKEHHOE
YHUCJIOM CUCTEMHBIX TakTOBBIX UKIOB (SCLK), n mporpammupyercs B none PRC2RAS.

Buotoop 3a0eprcku mercoy NRAS u npedsapumenvnvim 3apaoom

AHaJOTMYHO MpebIAylIeMy MapaMeTpy, CYUIECTBYEeT TpeOOBaHHE MHUHUMAJIbHOTO
WHTEpBaJIa BpeMEHU MEeXAy mMojaaueit komauasl nRAS (akTuBu3anus psga 6aHka) v nojadei
komauJpl PRE nmoazapsina 6anka. J[aHHBIN MHTEpBa 337a€TCsl YUACIOM CUCTEMHBIX TaKTOBBIX
uukioB SCLK. 3nauenne nonst RAS2PRC moxeT u3MEHSATbCS OT HyJs A0 IIECTH, 3TO
cooTBeTcTBYET unciay uukioB SCLK ot nByx no Bocbmu. Ecim, Hanpumep, none RAS2PRC
paBHo 011 3T0 03HaYaeT, YTO MUMHUMAJIbHBIN UHTEPBAJl paBEeH IATH LIUKJIaM. DTO HE 03HAYaeT,
410 mocie KoMaHabl NRAS MuHMMYM yepe3 HsATh TakTOB AOJDKHA ObITh kKoMaHaa PRE. Oto
03HAYaeT, YTO €CJM MPOLECCOop BHIMOJHUI KoMaHAy nRAS, a 3aTeM 1o KakUM-TO MPUYUHAM
(HanmpumMmep, pereHepaiysi) eMy HeoOXOJIMMO BBIMIOJHUTH MOJ3aps], TO IPOLECCOp IOKEH
IIPOBEPUTH MPOILLJIO JIK C MOMEHTA KOMaH1bl NRAS Kak MUHUMYM ISITh TAaKTOB. Torna oH MOXeT
M0/1aBaTh KOMaHy Moj3apsjaa.

Buvioop nocneoosamenvnocmu unuyuanuzayuu SORAM

Jns toro uroOer mukpocxema SDRAM koppekTHO paboTaia, OHAa TOHKHA OBITH
IpeBapUTENIbHO TpouHUIManu3upoBana. [lpoueccop obecrneunBaer ABe Hauboyiee YacTo
UCIIOJIB3YEMBIE MOCIIEI0BATEIbHOCTH NHULUAIA3ALUH.

butr nocnenosarensHoctu uHumanuzauuu INIT B perucrpe SDRCON BbiOHpaet
pexuMm BikIoueHuss SDRAM. Korga O6ut ycraHoBineH B «l», konTpomiep SDRAM
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nocJiejoBatesibHo reHepupyet: komanay PRE, Bocemb nukinoB perenepauuu u komanay MRS
(ycranoBka peructpa pexuma). Korma outr INIT cOpomen B «0», xonTposep 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 pPETHCTpa
pacmmpenHoro pexxuma. Korma out ycranosiieH B «1», kontposiep SDRAM dopmupyer nuxn
EMRS, npenmectBytoumii komanae MRS. Korna 6ur cOpomen B «0», mocienoBaTeabHOCTb
VMHULHAAIN3Aa[UU TPOUCXOAUT TAK, KaK OMKMCAHO B IJIaBE BBILLIE.

bur pazpemaromuii EMR nomkeH ObITH YyCTaHOBJIEH TOJIBKO BO BpeMs OOMeHa
naHHbIMU ¢ ycTporictBamu SDRAM nonwxkenHoid momuocta (2,5 B). MMenHo 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. Ilepenaua moxer
npoucxoauth oT namatu SDRAM k yctpoiicTBy BBOJa/BbIBO/IA (UTEHHE) WM OT YCTPOUCTBA
BBOJa/BbIBO/Ia K maMsITH SDRAM (3anuce). Tpanzakuus flyby Bei3biBaercs kaHaiom DMA,
KOTOPBIN 3alpOrPAMMHUPOBAH HA BBIITOJIHEHUE TAKUX TPaH3aKIMU C UCIOJIb30BaHuEM ot TY
peructpa DP.

B tpanzakmusx flyby nporeccop BeIOMpaeT napauienbHO BHEIIHIOW NMaMsiTh SDRAM
U ycTpoiicTBo BBOJa/BbiBoa. [lamare SDRAM ympaBnsieTcsi ¢ MOMOIIBIO COOTBETCTBYIOITUX
curHaioB koHTposuiepa SDRAM (nMSSDx, nRAS, nCAS u nSDWE), a ycrtpoiicTBO
BBOJa/BeiBO/Ia ympasisieTcss BbiBojamMu nlORD, nlOWR wu nlOEN. Ilepemaua maHHBIX
OCYILIECTBIISIETCS HAMPSAMYIO 10 IIMHE TaHHBIX 0€3 yJacTHsl poLeccopa.

Bo Bpems Tpanzakiuu utenus flyby (urenue BHemHedt mamsti SDRAM u 3amuch
yCcTpoiicTBa BBOJa/BbiBOMa), curHa nIOWR sBrsieTcsi akTUBHBIM BO BpeMsl IMKJA JaHHBIX.
[Tamsate Bbimaer manHbie nocie (porta SCLK u ycTpoHCTBO BBO/AA/BBIBOJA 3aXBAThHIBACT
nannsie Ha ¢pponTe SCLK, koraa curnan nfOWR akTUBHBIH.

Ha pucynxke 39 nokazan npumep Tpanzakuuu uytenus flyby. B Tpanzakiusx 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 JIOJIKHBI 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 TPOLIECCOPBI OTCIEKUBAIOT KOMaHbl, KOTOPHIE ITOCTYNAOT OT YIPABJIAIOIIETO
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, TEKYyIIM MacTtep IIUHBI Bceraa (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 eI akTuBamu (ACT).

B MynbTHIpOIIECCOPHBIX CUCTEMAX, i€ 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 MO0JIb30BaTENsl BBINONHIET 3anuch B peructp SDRCON
JAHHBIX C YCTaHOBJICHHBIM OUTOM BKJIOUEHHsI KOHTpoJuiepa SDRAM, KoHTpoiiep TyT ke
WHUIMUPYET BBIOPAHHYIO TIOCIEAOBATEIBLHOCTh BKIIOYEHHS JIMUHAMHYECKOW IaMSITH.
ITocnenoBaTtenbHOCTh MHULIMANU3ANMHN ompenenserca paspanoM INIT u paspsgom perucrpa
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
ITOCJIEIOBATENIBHOCTD BKIIFOUCHHS.

7.4.11 Komanabl kouTpo/uiepa SDRAM

Kontpomnep SDRAM wucnose3yer cieayroume KOMaHAbl Il YNPABJICHUS
untepdeiicom SDRAM:

— MRS — ycraHoBka peructpa pexuma. Muunumanusupyer pabouyue mnapameTpsl
SDRAM B0 BpeMmsi TOCEI0BATEIIbHOCTH BKIIOUCHUS;

— PRE — nmoazapsia. OcytiecTBisieT noa3aps 0aHka,

— ACT — aktuBanus 0aHka. AKTUBHPYET CTPAHUILy B 3allpalinBaeMoM OaHKe;

— Read — yrenue u3 SDRAM;

— Write — 3armuce B SDRAM;

— REF — perenepanus. [lepesoaur SDRAM B pexuM perenepanuu;

— SREF — camoperenepanus. [Tomemaer SDRAM B pexum camopereHepaiuu, B
KOTOPOM MaMSTh YIPaBJIseT CBOUMH ONEPALNSIMH pEreHepaluy U3HYTPH;

— NOP — nert onepauuii. [lepenaercs nocie yTeHUs WIK 3aIUCH C LIETBIO pa3peIICHUs
MAKETHBIX ONEpaLUil UJIHU C 1IEJIbI0 YCTAHOBJICHUS PEKUMA 0XKUIAHUS I PA3IIMUHBIX T0CTYIIOB
SDRAM. Bo Bpewmst 3Toi koman bl 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 peKUMa MOXKET JOCTUraTh YeThipex) u komanaa MRS no3Bosiser nepenate JaHHbIE,
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
[10/1aBaThCsl TOJIBKO MporeccopoM ¢ ID paBabIM 0 1 o/1KHA OBITH MCIIONB30BaHA I TIEPBOTO
noctyna K SDRAM noce BKIIOYEHHUS.

Peructp pexuma (peructp Homep 0) mmeer paspsaHocth 13 O6utr m komanga MRS
MHULUAIU3UPYET CIEAYIOIINE TapaMeTphL:

butel 2:0— Burst length. 3nadenne Ob111, 9T0 COOTBETCTBYET MOJHON CTPaHUIIE;

bur3  —Burst type. 3Hauenue 0, 4YTO COOTBETCTBYET IOCIIEIOBATEIHHOMY
U3MEHEHHUIO aJipeca;

butel 6:4— nCAS Latency. 3HadueHue mapameTpa OMNpPEACISIETCS B COOTBETCTBUU C
nporpammupoBanueM peructpa SDRCON[2:1].

Bce ocraBmmecs: OUTHI perucTpa pexxumMa MporpaMMHUPYIOTCS HYJIEBBIM 3HAUCHUEM.

IIpu BemomHenun komanAabl MRS, SDRAM nomxHa HaxXxOguTbCs B COCTOSIHUM
moA3apsiaa BO BCEX CBOMX OaHKax.

[lepenaya KOMaHIbI OCYIIECTBIISETCS COOTBETCTBYIOIICH KOMOWHAIIUEH 3HAYCHUN HA
JUHUSX YIpaBICHHUs. DTH 3HAUCHUS NpuBeaeHbI B Tabauie 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 JIONOJIHUTENbHBIA PErucTp pexuma U Ut
MHULMaNU3anuu Tpedyetcs ero 3amuch, To B peructpe SDRCON nomkHbl ObITH ClieiaHbl
cootBercTBytone ycraHoBku (6ut EMREN momxen OwiTh paBeH «l»). Bo Bpems
MIOCJIEIOBATENIBHOCTH MHULManu3auu KoHTtpoiuiep SDRAM 3anuiier HyleBoe 3HA4YE€HHE B
JOTOJHUTEIBHBIN PETUCTP PEXUMA. BBITOIHIETCS 3TO € MOMOIIBIO TOU ke KoManasl MRS, Ho
our 15 agpeca (u Out 31) Oyner ycTaHOBIEH B «1», 9TO COOTBETCTBYET JAOMOJHUTEILHOMY
peructpy pexuma. C nomompr aiapecHelXx JuHuUA 14 u 15 MoOxHO 3amaTe HOMeEp
JIOTIOJIHUTENIBHOTO 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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— IIpepbIBaHUE LMKJIA YTEHUS WIK 3anucH. TOYHBIM MOMEHT, KOIla JaHHAs KOMaH/Aa
reHepupyercsa KoHTposmiepoM SDRAM, 3aBUCUT OT NOCIEIOBATENBHOCTH BBINOJIHSAEMBIX
TpaH3aKLIMH U aJpecoB, IO KOTOPHIM BBIIIOIHAETCS TOCTYII,

— IpeaBapuTeNbHas 3apsAKa akTUBHOro OaHka. Ilpu BBIMOMHEHMM KOMaHAbI Ha
muauu A10 Bcerga BBICOKMH ypOBEHb, YTO COOTBETCTBYET MOA3apsAly BceX OaHKOB
MUKpocxeMbl. OJHaKo mnoa3apsbKaeTcsi TOJIBKO aKTUBHBIM OaHK. AJNroput™m palOoThl
koHTposuiepa SDRAM Takoii, 4To OH MOAAEP>KUBAET AKTUBHBIM TOJBKO OJUH OaHK.

ITepenaua komanael PRE BO3MOXHA B CIEAYIOMMUX CIydasix:

— BO BpeMsl noclieioBaTenbHoN nnnnuanuzanuu SDRAM;

— nepen komanaoi ACT (moctynm k HOBOHM cTpaHule). JlocTynm K HOBOM CTpaHULIE
TpeOyeT, uTOOBl aKTHUBHAs CTpaHHIAa ObLa 3aKphITa. JTO JENaeTCs IMyTEM BBITIOJIHEHUS
KOMaH/Ibl TTOA3apsiia;

— TMepes MUKJIOM pereHepanuy. BeIoIHeHHEe KOMaH/Ibl pereHepaIuy TpedyeT, 9ToObI
BCce 0aHKHU MaMATH ObUTH MO3apsiKeHBI;

— Iepen TeM, KakK IPOIECCOp OCBOOOXKIAeT BHEIIHIOIO IIHUHY. DTO TapaHTHUPYeET
OJIHO3HAYHBIC YCJIIOBHS Hayaia paboThl HOBOT'O MacTepa IIHUHBI.

[lepenaua komangel PRE B Mukpocxemy mamsaru TtpeOyer, 4ToObl B TEUCHUE
ONPENIETIEHHOTO BPEMEHU K MUKPOCXEME HE MOChUIAINCh KOMaHAbl aKTUBALMU. JlaHHOE BpeMs
nporpammupyetrcst B peructpe SDRCON B COOTBETCTBUU € 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 evioopa akmuenozo oanka (ACT)

Komanma ACT (cm. Tabmuiy 85) moceuiaeTcss KOHTPOIUIEPOM Tepe]] JTIF0OBIM YTCHUEM
WIM 3alUChI0 CTpPaHMIIBI, KOTOpas B JaHHBIK MOMEHT He sABisgercs akTtuBHOW. [lepen
komaunoii ACT uper xomanma PRE, ecim B kakom-To OaHke MMeeTcs Apyras aKTHBHAS
ctpanuna. Komanga ACT otkpsiBaeT goctyn k crpanuiie SDRAM B HekoTopoMm OaHke, U
JaHHasi CTpaHWLA OCTAaeTCs OTKPBITOM A0 TeX MOop, Moka He OyAeT 3akphiTa cleayroulen
KOMaHJI0U IIpeaBapuTenbHon 3apsaku PRE.

Tab6numa 85 — CocrosiHue BBIBO/IA BO BpeMsi BhIOTHEHUS KoMaHapl ACT

BriBox CocrosHue
nMSSD3-0 0 (ouH U3 YeTHIpeX)

nCAS 1

NRAS 0

AO «IIKK Munanopy TCKA.431281.016CI1 187



Cneyugukayua K1967BH02BG

nSDWE 1
SDCKE 1

7.4.11.4 Komanoa umenus (Read)

Komanga Read (cM. TaGnuiy 86) BEIOTHSET YTEHUE JAaHHBIX U3 aKTHBHOW CTPAHUIIBI
namatu SDRAM. Ecnu ureHue cTpaHULBl BBINOJHAETCS B IMEPBBIM pa3 IMOCIE aKTHUBALUH
komanaon ACT, to mexny komannamu ACT u Read mgomxHa OBITH 3ajepikka, KOTopas
onpenensierca mapamerpoM tRCD. Ecnu 310 y)e He nmepBoe uTeHne, TO OTCIIeKUBaHUE JaHHOM
3aepkku He BbimonHAeTca. Komanaa Read 3amaer HavanmpHBIN ajgpec cioBa B CTpaHMIE, C
KOTOPOT0 HaunmHaeTcsl yTeHue. Mukpocxema naMmsiTé OyAeT UCIOIb30BaTh MEepeAaHHbIN agpec
KaK CTapTOBBIM W KaXJbId TaKT YBEJIWYMBATH €ro, €CIM HEO0OXOAUMO BBHITIOJIHUTH
noclieioBaTesibHoe ureHne 6oka namsatu. [locne mogaun komanael Read nanHbie MOsIBISIOTCS
Ha BHEIIIHMX BBIBOJIAX MUKPOCXEMBI uepe3 Bpems paBHoe 3a1epxkke nCAS Latency.

OnHa TpaH3aKUMs YTEHHUS 3aHUMAET pPAa3IM4YHOE KOJIMYECTBO LMKJIOB IIWHBI B
3aBUCHMOCTH OT pa3Mepa ONEepaH/a U IIUPUHBI BHEIIHEN TUHBI:

— UYTEHHUE OJMHAPHOIO CJIOBA — OJIUH IUKII,

— YTEHUE JBOMHOTO CJI0Ba Ha 64-pa3psIHON IIMHE — OJJUH LIUKII;

— YTEHHWE JBOWHOIO CJI0BA HA 32-pa3psIHON IIMHE — ABA UKJIA;

— YTEHUE CYETBEPEHHOIO CJI0BA Ha 64-pa3psIHON MIMHE — /1BA IIUKJIA;

— UYTEHHUE CYETBEPEHHOIO CJIOBA Ha 32-pa3psIHON IIUHE — YETHIPE UKJIA.

Ecmu nocne xomanasl Read nHa SDRAM He mocTymnaer kakasi-To Apyras KOMaH/a, TO
SDRAM mnpoaomkaeT mociieioBaTelIbHOE UYTCHHE JaHHBIX, HapalluBash BHYTPEHHHM ajpec.
OTOT peKUM UTEHUS! HA3bIBACTCS «CTPAHUUHBIN PEXKUM» WU «HakeT». Takoil pexxum ynoOeH,
KOT/Ia TPaH3aKIUs YTSHUS JAITUTCS O0see OAHOro 1UKIIA.

Korpga tpan3akiius motHOCTHIO 3aBepitieHa, TO0 SDRAM mokeT npoaoaKuTh paboTy 1o
HECKOJIbKMM BapUaHTaM:

— €CJIM eCTh cieayromas Tpan3zakuus urenuss SDRAM Ha Toit e cTpaHulle, TO HOBas
TpaH3aKLMs HAYMHAETCS C moAaun KoMaHasl Read;

— €CJIM HeT HOBBIX TpaH3akuuii SDRAM, To koHTposuiep nocsuiaeT komanay BSTOP.
OTa KOMaHJa NPepbIBAET MOCIEA0BATENBHOE YTEHUE CTPAHHULIBL;

— €CIIM MOCJI€ YTEHUs MPUXO0AUT TpaH3akius 3anucu SDRAM Ha Toil ke cTpaHulie, TO
koMmaH1a BSTOP takke ocTaHaBIMBAET UTEHHE U 3aIIMCh HAYMHAETCS TOCIIE TPUEMa JAHHBIX.

— eciu ecth goctyn SDRAM k npyroii crpanune, To noctynaer komanjga BSTOP u
II0CJIe HEE MOChUIACTCS KOMAHIA 3aKpbITUS akTUBHOM cTpanuiisl PRE.

Tab6numa 86 — CocrosiHue BBIBO/Ia BO BPEMSI BBIIOTHEHHSI KOMaH 16 UTeHHE

BriBon CocrosHue
nMSSD3-0 0 (oawH U3 YETHIPEX )
nCAS 0
NRAS 1
nSDWE 1
SDCKE 1
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Humxe MNPUBCACHBI BPCMCHHBIC JHAr'PAMMBbI UCITIOJIb30BaAHUS KOMaHIbI Read AJiA ciry4das

mpuHbl HHEL 64 6uTa (pucyHOK 41) u mmpunsl muHE 32 6uta (pucyHok 42). [lns oboux

ciydaeB 3ajaepxkka nCAS Latency paBHa 2.
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Pucynok 42 — llluna 32 paspsna
(TTaKeTHOE YTCHHE C TTOCIICTYIOIINM ITAKETHHIM YTCHHEM Ha TOU YK€ CTPAHHUIIC)

7.4.11.5 Komanoa 3anucu (Write)

Komanga Write (cMm. Tabnuity 87) BBIMONHSIET 3alMCh JAHHBIX B aKTUBHYIO CTPAHUILY.
Ecnu 310 mepBast 3anuch mocie akTUBU3AIMK CTPAHUIIBI, TO TIEpe]l Moladeil KOMaH bl 3alucu
noibkeH ObITh coOmogen uHTepBan Bpemenu tRCD. Komanpa 3amucu ycraHaBiMBaeT
HavyaJIbHBIN aJIpec CJI0Ba CTPAHUIIBI, C KOTOPOTO HAUYHETCs 3anuch. Kak v B ciiyyae YTeHuUs, €CIu
1ociie 3amucH HEeT APYrHMX KOMaHJ, TO CIEAYIOIIEM TakTe OYJET BBIMOJHATHCSA 3aIMUCh I10
MOCIIeI0BATEIbHO YBEIUUYEHHOMY anpecy. Eciu 3amuch HYXKHO OCTaHOBUTH, KOHTPOJLIEP
SDRAM nomken nepenats komangy BSTOP.

OnHa TpaH3aKIUs 3alKiCH 3aHUMAET Pa3HO€ KOJIWYECTBO LIMKJIOB B 3aBUCUMOCTH OT
pasmepa ornepaHa TpaH3aKIUU U IIUPUHBI BHEIITHEH IIUHBI:

3aIIMCh OJHOT'O CJIOBA — OJWH ITHKII,

3aMuCh BOMHOTO CJIOBa Ha 64-pa3psIHON IIMHE — OAMH ITUKIT;

3aluCh IBOMHOTO CJIOBA Ha 32-pa3psiAHOM IIWHE — JIBA LIUKJIA;

3aIlIUChb CYCTBCPCHHOI'O CJIOBA Ha 64'p33p5{I[HOI\/'I MINHEC — ABa IHUKIJIA,

3aIMCh CYETBEPEHHOTO CJI0BA Ha 32-pa3psAIHON IIMHE — YEThIPE [UKJIA.

OnHOBpEMEHHO C MOJAYeil HAvaabHOIO ajpeca, MPOLECCOpP BBICTABIISIET HA IIUHY
JaHHBIX U 3amuchiBaeMble AaHHblE. [locienoBaTenbHas 3amuch OJIOKa JAAHHBIX Ha3bIBAaeTCA
«CTPAHUYHBIN PEKUM» WU «T1akeT». [Ipu 3TOM B MOCIEayIOMUX UKJIAX HET HEOOXOIUMOCTH
[I0AAaBaTh aJpec, 10CTATOYHO TOJIBKO NIEPEAABATh CICAYIOLIUE JaHHBIC.

Korga tpan3akius 3anucu 3aBepiueHa, KoHTpouiep SDRAM MoxkeT nmpoIoinkuTth
paboTy MO0 HECKOJIBKHUM ITyTSIM:

— ecnu HeT HOBbIX TpaH3akiui SDRAM, to nmoctymaer komanga BSTOP kotopas
yKa3bIBaeT Ha 3aBEpIICHHE 3aucu OJI0Ka JaHHBIX;

— €CIIU CJIEAYIOIAst TPAH3aKIMs €CTh TOXKE 3aIHUCh B ATY XK€ CTPAHUILY, TO KOHTPOJUIEP
MOXET I0/1aBaTh HOBYIO KOMAaH/AY 3alIMCU C HOBBIM HAa4YAJIBHBIM aJIPECOM U JAHHBIMU;

— eclu clenyrollas TpaH3akius — 370 uyreHne SDRAM Ha ToW ke cTpaHule, TO
koMmanna BSTOP ocrtaHaBiuBaeT TpaH3aKIMIO 3alMCH M TPAaH3aKIMS YTCHUS HAYMHAETCS C
HOBOTO LIUKJIA;

— ecnu ectb goctynt SDRAM k npyroii ctpanuue, To nocrynaer komanaa BSTOP u
Jajee IMOJAI0TCS KOMaHAbl 3aKkpbITh TeKymyto crpanuny (PRE) u aktuBu3mpoBath
ciemyrouryto. [Ipu aTom cobmonatoTcest Bce HE0OOX0AUMBIE 3aIePXKKH, 3aIPOrPAMMUPOBAHHBIC B
peructpe KOHPUTyparuH.

Tabnuuma 87 — CocrosiHUE BBIBOJIa BO BPEMSI BHITIOJTHEHUSI KOMaH bl 3aIuCh

BriBon Cocrosinue
nMSSD3-0 0 (oauH U3 YETHIPEX )
nCAS 0
NRAS 1
nSDWE 0
SDCKE 1
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Hwke mpuBeieHbI BpeMEHHBIE AMarpaMMbl UCTIOIB30BaHNUA KOMaHbI Write [uis cirydast
MUPUHBI MHUHBI 64 Outa (pucyHok 43) U mupuHbl MHHBI 32 O6uta (pucyHok 44). [{ns oboux
ciydaeB 3aaepxka 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 paspsna
(maxkeTHas 3aUCh C MOCIEAYIOIEH TaKeTHOM 3aIUChI0 HA TOW e CTPaHULIE)
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7.4.11.6 Komanoa pezenepauuu (REF)

[Tamsate SDRAM TpelyeT mepuoAnuecKor pereHepaldd CBOUX sueeK (CTPOK) IS
coxparroctu napopmarmu. Komanaa REF (cm.tabmuiy 88) sBisiercs 3arpocom k SDRAM s
BBINIOJIHEHUSI TPaH3aKIMK pEreHepalud. JTa KOMaHJa TIE€HEpUpYeTcs aBTOMAaTUYECKU
IIPOLIECCOPOM U BBI3BIBAET PETECHEPALUIO JAHHBIX IO aIpecy, KOTOPbIH HAXOOUTCS BHYTPH
SDRAM. Ilepen BbimonHeHueM komanabl REF konTpomiep SDRAM BbIIONHSAET NpOBEPKY
HAJIM4Ms aKTUBHBIX CTPAHMUI] U, €CJIIM OHU UMEIOTCS — BBIMIOJIHIET KOMaHAy MPEIBapUTEIbHON
3apsaku (PRE) mist aktuBHOTO OGaHKA.

Cnenyromas komanga aktuBanuu (ACT) BbiTaeTcs KOHTPOJUIEPOM TOJIBKO IMOCTE
MHUHUMAaJIbHOM 3aIEPKKHU, PABHOM tRC

tpc = tpp + Tras + 1. (2)

UYacrota pereHepanuu (mepuoj IMOAaud KOMaHJ pEreHepaluu) YCTaHABIMBAETCS B
peructpe  SDRCON. B MyJbTUOPOIIECCOPHOM CHUCTEME PEreHepalusl OCYIIECTBISAECTCS
TEKYIIUM MacTepoM MUHBL. KaXp1ii TOTYMHEHHBIH MTPOIIECCOP OTCIEKUBAET BHEIIHIOK IIUHY
1 cOpachIBaeT CBOW COOCTBEHHBIN CUETUUK MTPU OOHAPYKEHUH IIMKJIa pEreHepaIuu.

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
OTCJIE)KUBATH IIEPUOJ IIOBTOPEHUS LMKIOB PpEreHEpalud M CBOEBPEMEHHO IIOCHLIATH
komanabl REF. Orta komanzma MOXeT BBIMOJHATHCA Ha (OHE BBIMOIHEHUS TpPaH3aKIMN
nporeccopoM K ApyruM tunam namatu (He SDRAM). Takke CyliecTByeT pexum, Korjaa cama
MaMsATh OTBEYAET 3a IMPOUEAYPY PETCHEpPALMM U CaMOCTOSTENIBHO IMOAAEPKUBACT JaHHBIC
JOCTOBEPHBIMH. OTOT PEXKHUM HA3bIBACTCS PEKUMOM CaMOpPETreHEpalul, W TMPOILECCOp
nepeBoauT SDRAM B a10T pexxum nmytem nojgauu komauasl SREF (cm. Tabmuity 89). B nannom
pexuMe NaMsITh HEAOCTYITHA JIJIs1 UCTIOJIb30BAHMUSL.

IIpoueccop mepeBoaut mamarb SDRAM B pexum camopereHepanudu TOJIBKO TMpH
nepenaye MUHBI XOCT-TIPOIECCOPY. DTO TapaHTHPYET COXPAaHHOCTh WH(POPMAIMHA B TAMSTH,
€cJI XOCT-TIporieccop He umeeT naTepdeiica k SDRAM u He MOKET MOACPKUBATH MPOIIEAYPY
pereHepanum.

Ecnmu XocT kenaeT u uMeeT BO3MOKHOCTE 0OMEHMBAThHCA TaHHBIMH ¢ SDRAM, To oH
BbIBOAUT SDRAM wu3 pexuma camopereHepaiuud M paboTaeT ¢ NamsAThbi0O B HOPMaJIbHOM
pexume. [lo oxkoHuanuu paboOThI, XOCT 00s13aH BEPHYTh MaMsATh B MpEeXHHUN pexum. [lpu
BBITIOJTHEHUU KOMaHIbI CAMOPETEHEPAIUU JOJKHBI ObITh BBHIMIOJTHEHBI BCE TE€ )K€ BPEMECHHBIC
TpeOOBaHUs, YTO U MPHU BHINOJHEHUU KOMaH/Ibl PEreHEepaliH.
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Ilepen BbmonHeHueM koMaHasl SREF koHTpomiep mnoazapsxkaer Bce OaHKH
mukpocxeM. [locne xomanapl SREF mnamsaTe BBINONHSAET ONEpallMd  pereHepaluu
CaMOCTOATENbHO 0e3 BHemHero KOHTpois. Ilocine BbIxona M3 pexuma camMopereHepaluu
koHTposiep SDRAM xper konuuectBo 1ukioB tRC mepen BBINMOJIHEHHMEM KOMAaHJbI
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 nogaepkuaercs teM, yto Ha auHun SDCKE nocTtostHHO
HU3KUN YPOBEHb, UTO 3alpeIlaeT UCIOJIb30BAHUE BXO1a CHHXpOHU3aluu. Hu3kuil ypoBeHb Ha
SDCKE o0ecneunBaeTcsi 3a CYET BCTPOCHHOTO PE3UCTOpA, MOAKIIOUEHHOTOo K 3emie. B
HOPMAaJIbHOM peXUME pabOThl MPOIECCOP UMEET PE3UCTOP, KOTOPBIA MOATATUBAET YPOBEHb
SDCKE k eqununiie.
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7.5 Kounrposuiep DMA

[psimoii noctyn k mamsitu (Direct Memory Access) — 3To MeXaHU3M Mepeadn JaHHBIX
0e3 MCIOJIHEHHs] KOMaHJ B sjpe mpoieccopa. Berpoennsiii konTpoiep DMA u3bansier
IPOIECCOpP OT HEOOXOAMMOCTH MEPEeAaun TaHHBIX MEXy BHYTPEHHEH MaMsIThIO U BHEIIHUMU
yCTPONCTBaMU\IAMATHIO WIIM MEXKIY TOPTaMU CBSI3U M BHEIIHEH WIIM BHYTPEHHEH MaMSTHIO.
[TonHOCTBIO HHTETPUPOBaHHBIN KOHTpoJIep DMA 1no3Bossier sapy npoueccopa Wir BHEITHEMY
YCTPOMCTBY yKa3zaTh kaHanly DMA koMaHIy nepenayu JaHHBIX U BEPHYTHCS K HOPMaJIbHOMN
pabore, Torna kak KoHTposuiep DMA BBINONHUT Niepeavy TaHHBIX B (DOHOBOM pEXHUME.

Monayns DMA moxeT ObITh BeaymuM win BegoMbiM Ha muHe SOC. Ilpu mocryne k
peructpam DMA co CTOpOHBI TPOLIECCOPHOTO sApa, MOAYJIb DMA BbICTyHaeT B poJIu BEIOMOTO
ycTpoiictBa. [Ipu pabote kanama DMA 1o nepecbuike NaHHBIX, MOAyJlb DMA BwICTyMaeT B
pOJIM BEAYUIErOo YCTPOWCTBA M COPEBHYETCA B JIOCTYIE K Pa3iM4yHBIM pecypcaMm C APYTHUMU
BeIymuMu yctpoiictBamu. Ha pucynke 15 mokaszanbl pecypchbl, K KOTOPBIM MOCBHUIAET CBOU
3anpocsl KoHTposiep DMA. DT1o unTepdeiickl BHyTpeHHEN UM BHEIIHEW MaMATH.

TepMuHbl, UCTIONB3yEMbIE B IAHHOM MOApAa3/ee:

— Onok ynpasnenus nepenaueii (TCB) — 6110k U3 4eThIpeXx CIIOB, KOTOPBINA OMPEACIIACT
Habop MmapaMeTpoB I onepanuii DMA;

— peructp TCB — 128-pa3psanslii peructp, KoTopslii cogepxxut TCB;

— 3arpys3ka nenoukn TCB — mponecc, nmpu kotopoM koHTposuiep DMA 3arpyxkaer
HOBbIM TCB u3 namsaTu U aBTOMaTuyecku nHULManu3upyet peructp TCB;

— peructpsl AutoDMA — nBa BuptyanbHbix DMA peructpa, KOTOpble MOTYT OBIThH
JOCTYIHBI BEAYLIEMY YCTPOMCTBY KIACTEPHOW WIMHBI. DTH PETUCTPBI MO3BOJIAIOT JAHHBIM
noctynath B 610K, onpezenennbiii TCB peructpom kaHana;

— Tpan3akius kaHaia DMA — nocnienoBaTeIbHOCTh IEMCTBUM KaHalla MO MEePEeChUIKe
OJIHOT'O OIlepaH/a;

— orepaH] KaHaja — MOpUus JaHHBIX (OJIHO, IBa WJIM YETHIPE CIIOBA) pa3Mep KOTOPO
3aJ1a€TCsl PETUCTPOM YIPABIECHUS U KOTOPOU ONEPUPYET KaHAJl B OAHON TPaH3aKLUU;

— PEXHUM KBUTHUPOBAHMS — PEKUM pabOThl KaHajia, B KOTOPOM HMHUIIMATOPOM OJHOM
TPaH3aKLMU BBICTYINAET BHEIIHUH 3aIpOC;

— BBIPOBHEHHBIH a/ipec — O3HAyYaeT, 4To AJisd JBOMHOrO ciioBa (64 6uta) Miaaamui 6UT
anpeca Bcerna paseH 0, a mis kBagpociosa (128 6ur) nBa mutagmux paspsa ajapeca J0TKHBI
OBITH paBHBI HYJIIO.

751 Apxurektypa DMA

Kontpommep DMA Bkirouaer 14 kaHajnoB NpeAHA3HAYEHHBIX IS BBINOJHEHUS
Pa3JINYHBIX THUIIOB NEpEIayu:

— KaHaJIbl C HYJIEBOTO 10 TPETUH SIBIISIOTCS YHUBEPCAIBHBIMU M ITO3BOJISIOT 33aBATh
UCTOYHUK U IPUEMHUK;

— KaHaJbl C YETBEPTOrO II0 CEIbMOM JKECTKO 3aKpEIUICHbl 3a IepeaaT4MKaMU
UHTEepQEICOB CBsI3U, T.€. UCTOUHUK JIAHHBIX y 3TuUX KaHaioB DMA mnporpamMmmupyemsiii, a
NPUEMHUK (PUKCUPOBAHHBIA M COOTBETCTBYET IEpelaTyuKaM KaHaJIOB CBS3M C HYJIEBOIO IO
TPETHUH;

AO «IIKK Munanopy TCKA.431281.016CI1 194



Cneyugukayua K1967BH02BG

— KaHaJbl C BOCBMOTO TO 11 ’KeCcTko 3aKkperuieHbl 3a MPUEMHUKaMH WHTepdeiicoB
CBSI3U, T.€. HCTOYHUK JAHHBIX 3THUX KaHAJIOB (DUKCHPOBAHHBIN (COOTBETCTBYET MPUEMHHKAM
KaHaJIOB CBSI3U C HYJIEBOTO IO TPETHIL), a MPUEMHHUK JIaHHBIX TPOTrPAMMUPYEMBIIA;

— kaHaibl 12 u 13 ucnonb3yroT B Ka4eCTBE UCTOYHUKA TAHHBIX BHYTpEeHHUM Oydep, a
IPUEMHUK JTaHHBIX IPOTrPaMMHUPYEMBIM, HO C OTPAaHUYEHUEM — TOJIbKO BHYTPECHHSSI MaMSTh
npoiieccopa. Buyrpennuii 6ydep kananoB 12 u 13 MoKeT 3aMOTHATHCS TaHHBIMU BHEIITHUMU
BEAYIIHUMU YCTPOMCTBAMU YEPE3 KIACTEPHYIO IIMHY WU MPOLUECCOPHBIM SIAPOM.

Kananet DMA 1o3BosI0T niepeavyy Ciaeayomux THIIOB:

— BayTpenHss namsaTe <> BHewHsAs namsaTh win nepudepuiiibie yCTpONWCTBa B KapTe
BHEIIIHEN NaMsATH;

— Buytpennss namats < BHyTpeHHsa naMsTh (OJIUH MPOIIECCOD);

— BHyTpeHHs namaTh < BHyTpeHH:As naMsATh (pa3Hble IPOLIECCOPHI);

Buyrpennss namsate <> XoCT-iporeccop;

Buyrpennss namsate < Ilopt cBsi3y;

— Buemmnsas mamsTe M nepudepuiiHble yCTPONWCTBA B KapTe BHEITHEH MaMATH <&
[TopT cBs3M;

— Buemmnss mamaTte < BHemH#ne nepudepuitibie YCTpOMCTBA;

— Bremmnss naMaTs <> BHemHss maMsITh,

— Iloprt cBsa3u => Ilopt cBA3H;

— Bepymmuii Ha kiactepHOl muHe => BHyTpeHHAs namsaTh 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 umeroT 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 noanepxkuBaeT TaK Ha3blBaeMbl€ IICTIOYKH  OMEpaldif, KOrjJa OJiHa
3amporpaMMHUpPOBAaHHAss B KaHalle TMepechblika IOCie 3aBeplleHHus pPadOThl BBI3BIBAET
aBTOMATHYECKOE YTEHHE M3 BHYTPEHHEW MaMSATH HOBOM KOMAaHJblI MEPECHUIKH 0€3 ydacTus
npoleccopa. Jta TEXHUKA B TIEPBYIO O4epe/b UCHOoNb3yeTcs A ogHoro DMA kaHana, HO B
HEKOTOPBIX CITy4asiX MOXKET UCIOJIb30BAThCS U TSl pa3HbIX KaHAJIOB.

[Tporeccop Takke MMEET YeThIpe BbIBOJA BHelrHero 3ampoca DMA (nDMAR3-0),
KOTOpbIC MO3BOJISIFOT BHEIIHUM YCTPOWMCTBaM BBOJAA\BBIBOJA 3ampaimuBarth cepsuc DMA. B
OTBET Ha BHEMIHUH 3ampoc 1o Bxoxy nDMARI, cooTBeTcTBytonwmii i-if kanain DMA BbInonHsIeT
nepenayy B COOTBETCTBMM C €r0 MHUIManu3auuei. g MHULIManu3aluyd KaHajla mporpamma
J0JDKHA 3amucaTh B 010K yrnpasieHus nepeaadeit (TCB) komanaHOE CIIOBO.
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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
(128-6wuT), KOTOPBIH COACPKUT MHPOPMAIUIO, HEOOXOAUMYIO [T padoTel DMA kaHnana. Bung
peructpa TCB nipencrapiieH Ha puyHke 46. B 01HOM KaHalie MOYKET MMPUCYTCTBOBATH IPUEMHUK
U nepenaTyuk, JM00 TOJbKO NPUEMHHK WM TONbKO nepenatuuk. Hazpanus TCB nepenatunka
U NpPUEMHUKA UMEIOT BHyTpUKaHaiubHbIN cMmbici: TCB nepenatuuka nepenaet nanusie TCB
npuemHuky. Cam xe TCB nepepatuuk Oeper naHHble Yy McTouHMKa uMHpopmauuu, a TCB
MIPUEMHMKA NIEPEAET IPUHATHIE JAHHBIE B IIYHKT HA3HAUYCHMUS.

B cnyuae TCB nepenatumka, 4eTblpe ClIOBa COJEpKaT JaHHBIE aJpeca UCTOYHUKA
undopmarmu (DI), komuuectBo cioB st nepenaun (DX/DY), npupamienue 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).

H DI REGISTER 0

5 DX REGISTER .

95 64
DY REGISTER

127 95
DP REGISTER

Pucynoxk 46 — 61oka ynpasnenus nepeaauciit DMA

Opna mnepepava (mepecbulka WM TpaH3akuus) npu pabore DMA  o3HagaeT
KOMMPOBAHME MOPLUHU JaHHBIX(OMEpaH/ia) U3 UICTOYHUKA JaHHbBIX B IPUEMHUK JaHHbIX. Pazmep
MIOPIIMH JJAHHBIX ONMCHIBACTCS B peructpe ynpasienus DP u moxeT ObITh paBeH 0JJHOMY, ABYM
Wi yeTelpeM 32-paspsiaHbIM cioBaM. B pernctpe DX 3ajmaercss KOJIMYECTBO CIIOB IS
nepeaauu. IIoHATHO, YTO KOIMYECTBO TPAH3AKIMI Oy/leT paBHO KOJIMUYECTBY CJIOB, JCJIEHHOMY
Ha pasMep nopuuu naHHbIX. [locne kaXaoW TpaH3aKUMM KaHajl OCYLIECTBISET U3MECHEHUE
aZjpeca Ha BEJIMYMHY TpupalieHus, 3agaBaemyio B peructpe DX(DY). Kanan DMA Mmoxer
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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ormucaren DX u DY. OObIuHBIN pexuM Nepeaadyn — OAHOMEPHBIN M JUIsl HETO MCIOJIb3YeTCs

TosibKO peructp DX. Peructp DY ucnons3yercs TOIbKO B IBYXMEPHOM PEKUME.

KOHTpOJ'IJ'Iep NOAACPKUBACT CJIIOBHYIO aApcCallUi0o IIaMATH U MHUHUMAaJIbHOU

aZpecyeMOl €MHNLIEH TaHHBIX JJI HETO SBISAETCS 32-pa3psgHoe CIOBO.

CooTBeTcTBHE MCXKJY HOMCPOM KaHalla M Cro XapaKTCPpUCTUKAMHU TIPHUBCACHO

B Ta0smme 90.

Tabnauma 90 — OcobeHHOCTH MPOTPAaMMHUPOBAHUS KaHAIOB KOHTPOJLIEPA.

Howmep HNunnuupoBanue
HcTounuk nanHbBIX [IpremMHUK HaHHBIX
KaHaJ1a TpaH3aKLUU
0 [Iporpammupyercs B IIporpammupyercs B IIporpammupyercs. Moxer
TCB nepenarunka TCB npuemHuka ucnoiir3osath Bxoq nDMARO
1 [Iporpammupyercs B IIporpammupyercs B IIporpammupyercs. Moxer
TCB nepenatunka TCB npuemHuka HUCIoab30BaTh Bxoq nDMARI1
9 [Iporpammupyercs B IIporpammupyercs B IIporpammupyercs. Moxer
TCB nepenatunka TCB npuemHuka HUCII0ab30BaTh BXxoq nDMAR?2
3 [Iporpammupyercs B IIporpammupyercs B IIporpammupyercs. Moxer
TCB nepenarunka TCB npuemHuka ucnoiib3oBath Bxoq nDMAR3
4 [Iporpammupyercs B [lepenaTuuk nopra Bcerna Tonbko o 3amnpocy
TCB nepenatunka cBs3M kaHai 0. nepegaTyrMka kaHaua csizu 0
5 [Iporpammupyercs B Ilepenatunk nopra Bcerna Tonbko 1o 3amnpocy
TCB nepenatunka CBSI3M KaHa 1. nepegaTyvKa KaHaia cBsizH 1
5 IIporpammupyercs B IlepenaTunk nopra Bceerna Tonbko 110 3ampocy
TCB nepenarunka CBsI3M KaHal 2. neperaTyrKa KaHajla CBS3H 2
7 IIporpammupyercs B IlepenaTunk nopra Bceerna Tonbko 110 3ampocy
TCB nepenatunka CBSI3M KaHau 3. nepegaTuvKa KaHaja cBsi3H 3
8 [Ipuemuuk nopra cBsa3u | [Iporpammupyercs B Bcerna Tonbko 1o 3amnpocy
kaHan 0 TCB npuemHuka IpUEeMHMKa KaHasa cBsizu 0
9 IIpuemnuk nopra cBas3u | IIporpammupyercs B Bceerna Tonbko 110 3amnpocy
kaHan 1 TCB npuemnuka IIPUEMHMKA KaHaJsla CBs3H 1
10 IIpuemnuk nopra cBsas3u | IIporpammupyercs B Bcerna Tonbko 110 3ampocy
KaHai 2 TCB npuemnuka IIPUEMHHKA KaHaJla CBS3H 2
11 [Ipuemuuk nopra cBsa3u | [Iporpammupyercs B Bcerna Tonbko 1o 3amnpocy
KaHai 3 TCB npuemHuka IIPUEMHIUKA KaHaja CBs3H 3
3anuch JaHHBIX ITporpamMmmupyercs B Bcerna npu Hanuuuy JaHHBIX BO
12 BHELIHUM BEIYILUM TCB npuemHuka BHYTpeHHEM Oydepe
YCTPOMCTBOM B PETUCTP
KaHaya
3anuce JaHHBIX IIporpammupyercs B Bcerna npu HalMuuuy JaHHBIX BO
13 BHEIIIHUM BEIYIIIM TCB npuemauka BHYTpeHHEM Oydepe
YCTPOMCTBOM B PETUCTP
KaHaJIa
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7.5.2 Hacrtpoiika nepexau DMA

onepanii DMA MOryT nporpaMMHpOBATBCS AIpOM IPOLIECCOpPA, BHEIIHUM XOCT-
MIPOLIECCOPOM WIJIM BEIYIIMM IPOLIECCOPOM KJIacTepHOW mMHBL. Onepanusi nporpaMMupyercs
3anucbio B peructpbl TCB. Pernctp TCB — peructp c4eTBEpEHHBIX CIIOB, ONUCHIBAIOIIMIA
nepemaaay 61oka DMA. Kanan DMA HacTpanBaeTcs 3allMChi0 CYETBEPEHHOTO CJIOBA B KAXK BTN
u3 peructpoB TCB. Kaxplil peructp noykeH ObITh 3arpyKeH HadaabHbIM aApecoM Ui OJ10Ka,
IpUpaIIeHHeM aJipeca, KOJUYECTBOM CJIOB U YIPABIAIONIEH HH(OpMAITHEH.

Ecin TCB 3anporpaMMHpOBaH Ha T'€HEpPALMIO MPEPBIBAHUS, TO 3aMpPOC MPEPHIBAHUS
dhopmupyetcs, Korja OJIOK TaHHBIX MOJHOCTHIO MEPEIaH.

Peructpst TCB MoryT OBITH JOCTYIHBI TOJBKO KaK CUETBEPEHHBIE CIOBA

75.2.1  Peczucmput 610Kka ynpasnenus nepedaueii (1CB)

Kaxnpiii TCB peructp umeer mmmny 128 Out u paszgeneH Ha 4eTbipe 32-OUTHBIX
peructpa (pucynok 47, rabnuna 113):

— peructp unaekca (DI);

— peructp X konmuectBa u npupamienus (DX);

— peructp Y konudectBa u npupaienus (DY);

perucTp yrpasieHus u ykazarens nenouku (DP).

Ehl Lo}

[ REGISTER
a2 a2

[ REGISTER
RE 64

[V REGISTER
127 e

P REGISTER

Pucynok 47 — Peructpsl 6510Ka yrpaBieHus nepenadeit

OTu yeTslpe perucrpa oOpaszyroT cdyerBepeHHoe cinoBo TCB, xkoTopoe MOXeT OBbITh
3arpy’>K€HO Kak BBIDPOBHEHHOE CUYETBEPEHHOE CJIOBO W3 BHYTPEHHEW MAMATH ITOCPEACTBO
LETIOYKU UJIU C TIOMOILBIO SpA.

JUis MHUIMUPOBAHUS HOBOIO OOMEHA, MOCJE 3aBEpIICHHUS TEKYIIEro, MporpaMma
JOJKHA 3alucaTh HOBbIE TapameTpsl B peructpel TCB.

Ta6nuna 91 — Kananst DMA u cBsizannbie peructpsl TCB

Kanan DMA Peructpel TCB Onucanue

0 DCSO0 TCB peructp ucrounrka kanana 0
DCDO TCB peructp Ha3HaueHus kaHana 0

1 DCS1 TCB peructp ucrounuka kanana 1
DCD1 TCB peructp Ha3HaueHus kaHana 1

5 DCS2 TCB peructp ucTouHuKa KaHana 2
DCD2 TCB peructp Ha3HaueHUS KaHaA 2

3 DCS3 TCB peructp ucTOYHHKA KaHana 3
DCD3 TCB peructp Ha3HaueHus KaHaia 3

4 DC4 TCB peructp ucrounvka kanana 4

JUI IepeAaTyrKa nopra cBsasu 0
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Kanan DMA Peructpsr TCB Onucanue
5 DC5 TCB peructp ucToyHuKa KaHana 5
JUIsl TIepelaTyrKa opTa cBssu 1
6 DC6 TCB peructp ucTouHuKa KaHaya 6
JUIsl IepelaTurKa IopTa CBsI3U 2
7 DC7 TCB peructp ucroyHuka katana 7
JUTSI TIepeiaTyiKa opTa cBsi3u 3
3 DCS TCB peructp Ha3HaueHHUS KaHaa &
JUIsl IpUeMHUKa ropTta cBsizu 0
9 DCOY TCB peructp Ha3HaueHuUs kKaHana 9
JUIs IPUEMHUKA TIopTa cBsi3u |
10 DC10 TCB peructp HazHaueHus KaHaia 10
JUTsI IPUEMHUKA TIOpTa CBSI3U 2
1 DC11 TCB peructp Ha3HaueHus KaHaia 11
JUTsI IPUEMHUKA TIOpTa CBsI3U 3
12 DC12 TCB peructp Ha3HaueHus kanana 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 JBa MOJIS:

— DXM - mnaamme 6utsbl (¢ 0-ro mo 15-if wnm ¢ 0-ro mo 21-if) XpaHAT 3HAYCHHE
Moaudukatopa aapeca (DX MODIFY), koTopoe UCTONb3yeTCs ISl U3BMEHEHUs ajipeca mocje
KaXJI0M TpaH3aKI1U;

— DXC — crapume 6utsl (¢ 16-ro mo 31-it unu ¢ 22-ro mo 31-i) XpaHIT 3HaYCHUE
konudectBa cioB (DX COUNT) B 6y10ke TaHHBIX, KOTOPBIH HEOOXOIUMO TIEPEIaTh.

Hanpumep, eciiu HeoOXxoauMo niepeaars 16 CI0B JaHHBIX, HEMPEPHIBHO pa3MEIICeHHBIX
B MIaMSITH, TOPLHUSMHU 10 YETHIPE CJIOBA B KaXKJ101 nepeaaue, To napametp DXC 6ynet pasen 16,
a 3Hauenne DXM Oyzaer paBHO 4eTblpeM. [linHa onepanaa (mopuuu AaHHBIX) B peructpe DP
YCTaHABJIMBACTCS PABHOM CYETBEPEHHOMY CIIOBY.

CymecTBYIOT OrpaHUYEHUs, KOTOpbIE CJEAyeT NpPUHUMATh BO BHHUMAaHHUE IIpU
nporpammupoBanun TCB:

— ykaszarenp DI nomken conepkaTh aapec, BBIDOBHEHHBIM Ha TpaHULE ONEPaHA,
omnpenesieMoro B peructpe DP;

— 3HayeHue DXM noiKHO OBITH KPaTHO pa3Mepy ONepaH/a;

— 3HayeHrne DXC n10omKkHO ObITh KPaTHBIM JUIMHE ONEpaH/a.

Bri6op mmHBI TIONIe MOAM(UKATOpPA W KOJIMYECTBA OMPEIEISICTCS] TUIIOM OOMEHa,
3agaBaeMbIM 1iojiem 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 6utsbl (¢ 0-ro mo 15-i wnm ¢ 0-ro mo 21-if) XpaHAT 3HAYCHHE
Moaudukatopa aapeca (DY MODIFY), koTopoe ucnosib3yeTcs JUisl U3BMEHEHUs ajipeca Mmocje
3aBeplIeHus nepenayn Onoka no koopauHare X. Moaudukauusa Y — 3TO pa3HHULA MEXITY
aJpecoM IOCIETHErO 3JIEMEHTA IaHHBIX B CTPOKE U a/IpECOM IIEPBOT0 3JIEMEHTA B CIEAYIOIIEH
CTpPOKE;

— DYC — crapmue 6utsl (¢ 16-ro mo 31-i wnm ¢ 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 JOMTYCTUMBIM 3HAUCHHUEM.

Hampumep, Mbl uMeeM B naMATH MAacCUB JaHHBIX B Buae martpunsl 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
ciydae pexxum 2D 6ynet umets cneayromue napamerpsl: DXC pasuo 15, DXM pasen 1, DYC
paBHo 10, a DYM Oynet paBen 186 (200-15+1). Takoe 3nauenne moaudukaropa DY mo3Boser
rnmocie mepenadd 15-ro smeMeHTa TEKyHleH CTPOKH NHEPEUTH cpa3y K IIEPBOMY JJIEMEHTY
CJIEAYIOILIEH CTPOKHU.

Bri6op mmmHbI mosiel MoAaudUKaTOpa M KOJIMYECTBA OMPENENSeTCs THUIIOM OOMeHa,
3amaBaeMbIM nosieM TY B peructpe DP.

Pezucmp DP
JlaHHBII perucTp 3a7aeT pexxuM padoThI epeaarynka\npueMuuka kanana. [TogpoOHoe
omHCaHue Pa3psaI0B perucTpa mpuBeieHo B Tadnuie 92.

Tab6numa 92 — Onucanue pa3psaos peructpa DP

Howmep 6uta | Nwms Haznauenue

18:0 CHPT | Ykazatenp memo4ku. ITH pas3psabl BKIIOYAOT B ceOs paspsanl 20—2 agpeca
BHYTpPEHHEH MaMsTH, TJie HaXOAUTCS 3HaUeHue cieayromero peructpa TCB.
Pazpsaner 1-0 ampeca He yKasbIBalOTCA TOCKOJBKY aapec TOJKEH OBITh
BBEIPOBHEHHBIM Ha TPaHUIIE KBAAPOCIIOBA, T.€. OUTHI paBHBI HYIIIO.
Hanpumep, ecnu copepxkumoe cinenyromero TCB coxpaHsieTcss B mamsTu
0x87128-0x8712B, TOT A oJe CHPT Oyner COJIepXKaTh
b0010_0001_1100_0100_1010 (0x21C4A)
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Howmep Outa

Nwms

Haznauenue

21:19

CHTG

Kanan-npueMHHK clenyromeil Henoyky. JTo moje UMEeeT 3HaYeHUE TOIBKO
U1l KaHatoB 4-11 moprta CBs3M M yKa3bIBaeT, B Kakod kaHan DMA Oyner
3arpyxeHo HoBoe 3HaueHue TCB:

000 — kanaun 8 (mopt cBsizu 0, IPUEMHHK);

001 — kanan 9 (mopt cBsA3U |, NpUEMHUK);

010 — kanan 10 (mopT cBsA3M 2, IPUEMHUK);

011 — kanan 11 (mopt cBsi3u 3, IPUEMHHUK);

100 — xanan 4 (mopt cBsi3u 0, mepenaTInK);

101 — xanan 5 (mopr cBs3u 1, mepenaTyuk);

110 — xanan 6 (MOPT CBSI3M 2, epelaTInK);

111 — xanan 7 (mopt cBs3U 3, MepeIaTINK)

22

CHEN

Pazpemenune 3arpy3ku Clieyromen HenoyKu:

1 — pa3pereno;

0 — zampermieHo.

[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 — 3ampereHo.

Ecnu pazpemieHo, ToO KaHajd BBINOJNHSET OAHY TPAaH3aKLUHUIO TOJIBKO I10
BHEIIHEMY 3arpocy. Eciu 3anpenieHo, To KaHai BBIIOJIHSET Iepefady BCero
6s10ka 6e3 OXKHIaHUs 3arpoca.

butr umeer 3naueHue mna kaHanoB (-3 W MO3BOJIIET UM aHAIU3UPOBATH
BHemHue 3anpockl nDMARX. Jlns kaHanoB 4-11 oH He ©MeeT 3HaUEHUS T.K.
OHH Bcerja padoTaroT TOIBKO MO 3alPOCy OT MOPTOB CBSI3U

24

INT

I'eneparus 3ampoca npepbIBaHUs MOCIIE OKOHYaHUS paboThI KaHama:
1 — pa3peteno;
0 — 3anpemieHo

26:25

LEN

JInHa mepenaBaeMbIX JaHHBIX (OTMIepaH/a) B OJHOM IMKIIE OOMEHa:

00 — pe3eps;

01 — cioBo 32 Owura;

10 — nymHHOE ClToBO 64 OMTa;

11 — kBanpocnoBo 128 6uT.

JlniHa omepaHAa HaKJIagbIBacT OTPAHWYEHHS Ha aJpec MCTOYHHMKA HIIH
MPUEMHUKA — OHU BCET/Ia JJOJDKHBI OBITh BRIPABHEHBI. TaKKe HAKJIaIbIBAIOTCS
OrpaHMYCHUE HA MOTU(PHUKATOPHI H KOJMYECTBO MEPEIaBaeMbIX CJIOB B X

27

2D

BxitoueHne pexunma 2-MepHOM MepechUTKH:
1 — nIByMepHasi epechlIKa;
0 — omqHOMEpHas MepechlIKa

28

PR

[TpuoputeT HUKIOB OOMEHA:

1 — BBICOKHIA;

0 — OOBIYHBIH.

VYpoBeHb MPUOPHUTETA HCIIONIB3YETCS BO BpeMs apOUTpa)xka KaHAJIOB MEXIy
coboii. Takke ypoBeHb NMPHOPHUTETa OKa3bIBAET BIMSHHE Ha BbiBOJ nDPA
BHEUIHEN IUHbI

AO «IIKK Munanopy

TCKA.431281.016CI1 201



Cneyugukayua K1967BH02BG

Howmep Outa | Mwms Ha3nauenue

31:29 TY | Tun obmena (BbIOOp MCTOUHUKA JINOO PUEMHHKA):

000 — xaHa/I BBIKJIIOYEH;

001 — nmuHK MOPT (TOBKO B CIIy4ae Mepeladu JIMHK-TUHK);
010 — BayTpenHsis mamsthb (16\16);

011 — Bayrpennss mamstsb (22\10);

100 — BHemHss mamsath (16\16);

101 — BuemHee ycrpoiicTBo Flyby;

110 — 3arpy3ounoe EPROM. BriBog nBMS;

111 — BuemHss namsth (22\10)

Ozpanuuenus npu npozpammuposanuu pezucmpa DP

HenpasunbHoe 3aganue koHpurypauuu TCB MoxeT BbI3BaTh I€HEPALMIO OMIMOKHU
KaHanoM. Ha ucnonvszosanue pecucmpa ynpaenenuss TCB HakIaIbIBalOTCS CIEAYIOIINE
02paHUyeHust:

— ycranoBka mmHbl ornepanga (LEN). B kanamax 0-3 mome LEN gomxHO OBITH
oanHaKoBBLIM B o0onx TCB;

— ecimu mosie TY wucrounmka unu moiydatenss TCB umeer tun 6 (3arpy3ounas
EPROM), nmone LEN nomkno ObiTh 0x1 (CTaHIapTHOE CJIOBO);

— B KaHanax 4-11 none LEN Bcerna noymkHO ObITh cueTBepeHHBIM ciioBoM (0x3);

— 115 kaHaoB AutoDMA, nosie LEN 10/5kHO OBITH OJIMHAKOBBIM C TPAH3aKIUSIMU B
peructp AutoDMA, T.e. ecnu B mosie LEN yka3aHa nnuHa 1BOMHOTO C10Ba, TO 3aIIUCh B PETUCTP
AutoDMA noikHa BBEITOIHATHECA TOJIBKO ABOWHBIMU CIIOBAMU.

Nmerotes oepanuyenus na 3adanue noneti korudecmsa (DX u DY):

— nns ka"anmoB 0-3 oOIee KOJMYECTBO CJIOB TNepeAaTyhKa JIOJKHO PaBHATHCS
KOJIMYECTBY CJIOB IPUEMHHUKA;

— 11 OOBIYHOTO pekrMa OOMEHa KOJIMUecTBO ¢ioB paBHO DXC;

— ISl AByXMEPHOTO pexkuMa koaudecTBo cyioB paBHO DXC x DYC. Ilpu atom 6ut 2D
MOXeT OBITh ycTaHOBJICH B 07jHOM 13 TCB u cOpomeH B apyrom (i kananos 0-3);

— HET OrpaHMYEHMI aisa peructpa konndectBa B DMA kanamax cBs3u. Bo Bcex
ciydasix, eciiu kaHayi He npoctrauBaeT, DXC He Moxer ObITh HyJeBbIM. Ecin 2D pexum
ycranosiieH, DY C ue moxet 0b1Th 0 umu 1.

N3 mons TY peructpa ymnpaBieHUs BUTHO, YTO MOKHO 33/1aTh 7 TUIIOB oOMeHa. O1HaKo,
B 3aBUCHUMOCTH OT HOMEpa KaHajia CyIeCTBYeT OrpaHu4eHus B BbIOOpe Tuna. Tak B Tabmuie 93
MOKa3aHbl pa3pelieHHbIe (0OTMEUEHBI +) KOMOMHAIIMY TUMOB B KaHanax 0-3.

Tabnaunma 93 — JlomycTumble KOMOWHAIIMY TIepeiad KaHAJIOB C HYJIEBOTO MO TPETUH

Tun Tun npuemHuka
nepeaTyuka 1 2 3 4 5 6 7
1
2 + + +
3 + + +
4 + + + + + +

AO «IIKK Munanopy TCKA.431281.016CI1 202



Cneyugukayua K1967BH02BG

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 JAHHBIX MOTYT OBITh BEIOPAHbI UJIM BHYTPEHH:A (TUM 2, 3), Uiy BHEWHsIS (Tu 4, 7)
aMsTh.

OrpannyeHus B BbIOOpe TUNA JIsl KaHaioB §8-11: B kauecTBe MpUEMHHUKA JAHHBIX MOTYT
ObITh BEIOpaHBI TOJIBKO BHYTPEHHsIS (2, 3), BHEHsIs (4, 7) mamsTh MO0 MopT cBs3u (Tuil 1).

Jlnis kaHanoB 12 u 13 eqMHCTBEHHBIM THUIIOM MOXET OBITh TOJIBKO BHYTPEHHSS MaMATh
(tum 2, 3).

Ocpanuyenus zanpocos DMA

B kananax 0-3 6ut DRQ nomxeH ObITh 0qUHAKOBBIM B 000ux peructpax TCB.

Oeparnuyerus 8blpaBHUBAHUS

Eciu nmone LEN paBHO ABYyM (IBOIHOE CIIOBO) CiEAYIOLIME TOJI JOJKHBI OBITh
yeTHbIMU (6UT 0 OUHIIEH):

- DI

- DXM;

— DYM (npu He0OX0AUMOCTH);

- DXC.

Ecnu mone LEN paBHo 3 (cueTBEpeHHOE CJIOBO) 3HAYCHUS ITUX XK€ MOJICH JOIKHBI OBIThH
KpaTHbI YeTbipeM (OuThl 1-0 ouniieHsl).

g tuna 6 (3arpy3ounass EPROM) nannbie peructpsl AOKHBI ObITh BCe KpaTHBI 4
(6utsl 1-0 ounieHsI).

Oezepanuuenus ouanazona aopecos
Crnenyromasi CBsA3b JOJKHA CYIIECTBOBAaTH B Jt0O0KH MomeHT paboTel TCB mexmy

nosiem TY B peructpe DP u anpecom:

— TY =1 (kanaiu cBsi3u) = aapec — OJAMH U3 PETUCTPOB MEepeayu opTa CBSI3H;

— TY =2 nunu 3 (BHYTpeHHss NaMATh) = 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.
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7.5.2.2  Pecucmp cmamyca DMA (DSTAT/DSTATC)

Peructp craryca DSTAT mpenHa3HaueH TOJBKO JJIsS YTEHUS U OTPaKaeT TEKyllee
COCTOSIHME KaHaJIOB KOHTpoJuiepa. Peructp umeer pazpsgHocts 64 Ourta u ABa ajpeca J0CTyIa.
Bropomy agpecy coorBerctByeT uMsa DSTATCL peructpa. Ilpu urenun peructpa DSTATCL
BCE KOJbI OMIMOOK B PErHCTpe CTaTyca OYMIIAIOTCS, U COCTOSHUE KaHalla U3MEHSETCS Ha
cocrosinue BoIKiItoueHo. Peructpel cratyca DMA (DSTAT, DSTATCL) MoryT ObITh AOCTYIIHBI
TOJIBKO KaK JBOWHOE WJIM CUETBEPEHHOE CJIOBO. B peructpe COCTOSHMS KaKIOMY KaHAIy
KOHTpoJUIepa OTBeAeHO Tpu Outa. C MOMOMIBIO 3TUX OUT KOJIUPYETCS COCTOSHUE KaHaa.
Bo3MOXxHBI creayrone 3HaueHUE COCTOSTHUS KaHaa:

— 000 — BBIKITIOUYEH;

— 001 — aktuBeH (paboTaer);

— 010 — 3aBepmmn pabdory;

— 011 — peseps;

— 100 — ommbka. Muuinanu3anys akTHBHOT'O KaHauIa,

— 101 — omm6ka. 3anpenieHHas KOHPUTYpAIHS KaHaIa,

— 110 — peseps;

— 111 — ommuOka. HexoppekTHBIi aipec.

Haznauenue pa3ps/10B perucTpa COCTOSIHUS MPUBEeHO B Tabnuie 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 yctanaBnuBaeTcs, korja kaHain DMA BxirodeH (Korja moje
TY perucrpa DPx yctanoBieHO);

Craryc 3aBepuienuss DMA ycraHaBinuBaeTcsi, Korja mnociennssi Tpanzakuus DMA
3aBepIICHA;
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Cratyc ommbOku DMA ycraHaBiuBaeTcs, €ciaud OOHapyKEHO 3allpellleHHOE WU
OLIMOOYHOE COCTOSIHHE.

B cnydae, eciu oOHapyx)uBaeTcs ommboyHoe coctosiuue, DMA mMosxeTr reHepupoBaTh
anmnapaTHOE NpephIBaHUE, €CJIU OHO BKIIFOUYEHO, M OUTHI CTaTyca MOTYT ObITh OYHIIIEHBI TOJIBKO
yrenueM u3 peructpa DSTATC. Peructpei DSTAT u DSTATC nomkHbl 4UTaThCA Kak
CABOCHHOE WJIM CYETBEPEHHOE CJOBO. UTEHHWE ATHX PErHCTPOB KaK CTaHAApTHOE CIIOBO
HEJOIMYCTHMO.

7.5.2.3  Pezucmp ynpasnenus DMA

butel peructpa ympaBieHUS BBHINONHSIOT OJHY €IUHCTBEHHYIO (YHKIUIO —
NPUOCTAaHOBKA PabOTHI COOTBETCTBYOMEr0 MM KaHaina DMA. [TogpoOHoe onmcanue pa3psaoB
perucTpa yrpasieHus IpuBeeHO B Tabmmie 95.

Tabnuma 95 — butel perucrpa ynpasicHuUs

Howmep 6ura Nma Onucanue
0 DMAOQ_P [May3a (ecmu 1) g kanana 0 DMA
1 DMALl P [Taysa (ecnu 1) nns kanana 1 DMA
2 DMA2_P [Taysa (ecnu 1) nns kanana 2 DMA
3 DMAS_P [Taysa (ecnu 1) nns xkanana 3 DMA
4 DMA4_P [Taysa (ecau 1) nns kanana 4 DMA
) DMA5_P [Tay3a (ecau 1) nns kanana S DMA
6 DMAG_P [Tay3a (ecnu 1) nns kanana 6 DMA
7 DMA7_P [Tay3a (ecnu 1) nns kanana 7 DMA
9:8
10 DMAS8_P [Tay3a (ecnu 1) nns kanana § DMA
11 DMA9_P [Tay3a (ecau 1) nns kanana 9 DMA
12 DMA10_P [Tay3a (ecau 1) nns kanana 10 DMA
13 DMA1l1 P [Tay3a (ecam 1) nns kanana 11 DMA
15:14
16 DMA12_P [Tay3a (ecau 1) ns kanana 12 DMA
17 DMAI13_P [Tay3a (ecau 1) nns kanana 13 DMA
31:18

Peructp ynpasnenuss DMA umeet Tpu agpeca:

— DCNT — perymsipHblif agpec A YTeHUs U 3aI1CH;

— DCNTST — agpec nnst ycranoBku OuT. JlocTymneH TOJBKO MO 3amucu. 3amuch «1»
YCTaHABJIMBAET COOTBETCTBYIOLINI OUT, a 3anmuch «0» He U3MEHSET €ro 3HAUCHUS;

— DCNTCL — angpec st ouncTku OWT. JIOCTymeH TOJIBKO MO 3amucH. 3amuch «0»
cOpacpIBaeT 3HaueHue OuTa, a 3amuch «1» He U3MEHSIET ero 3HauYeHue.

[Tpu ycrtanoBke 6uTa nayssl B «1» cooTBeTcTBYtOUMI KaHan DMA npuocTanaBiuBaeT
CBOIO pabOTy M BO30OHOBIISIET €€ TOIBKO MOCIE TOr0, KaK OUT CTaHeT paBeH «0».

Peructpsi ynpasnenuss DMA (DCNT, DCNTST, DCNTCL) MoryT ObITh JOCTYITHBI KaK
HOpMaJbHOE, YAJIMHEHHOE U cueTBepeHHoe cioBo. HavanbHoe 3Hauenne DCNT nocne copoca
pasHo 0.
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VYnpasnenne OMTOM may3bl KaHAJIaMU C YETBEPTOro MO 13-i TOBOJBHO MPOCTOE T.K.
yCTaHOBKa OMTa May3bl JUIsl HUX O3HAYaeT OCTAHOBKY I€HEpallMy TpaH3akiuil kaHaioM. [Ipu
9TOM BC€ YK€ 3allyllIEHHbIE KaHAJIAMU TPAH3aKIMH CIIOKOMHO 3aBEPILAIOTCS.

VYnpasienne OMUTOM Iay3sl A1 KAHAJIOB C HYJIEBOTO 110 TPETHH Ooee CI0KHOE. JTO
CBS3aHO C TE€M, YTO TPAH3AKIMH STUX KAHAJIOB COCTOST U3 JIBYX CaMOCTOSATEIbHBIX YacCTE:
TpaH3aKI1K YTEHUS JaHHBIX U3 UCTOUYHUKA B Oypep DMA u 3aTeM TpaH3aKIMK 3alIUCH JaHHbBIX
u3 Oydepa no aapecy npueMHHuka. KaHaia MOKET 3alycKaTh O BOCbBbMH TPaH3AKIUN 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/la BCE 3allyleHHbIE TPAH3AKLUK YTEHHS 3arpy3iT B
Oybep naHHBIE M 3aT€M BBINOJHATCA BCE COOTBETCTBYIOUIME KM TpPaH3aKIMU 3aIlHCH.
[Tonb3o0Barenp, mocae yCTAHOBKU OMTA May3bl, MOKET 3aXOTE€Th U3MEHUTh HACTPOMKHU KaHaja.
B pe3ynbTaTe 3T0 IpUBEAET K MOTEPE NPOYUTAHHBIX JAHHBIX T.K. ONEPAIH 3alICH MOT'YT OBITh
copomensl. YToObl 3TOr0 HE mMpousonnio, kaHaa DMA mociie ycTaHOBKM OWTa may3bl JUIs
kaHasoB 0-3 CMOTPHUT, €CTh JIU y HEro He3aBEpUICHHbIE TPAH3aKIUHU 3alUCU U, €CIIU 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 HAa HEKOTOpOe Bpems. [laHHOe Bpems
MO>KET OBbITh 3HAUUTEJIbHBIM, €CJIM KaHall paboTaeT ¢ BHEIIHEH NaMAThio. DTO 00CTOSTEIBCTBO
HYKHO YYUTBIBaTh Npu padote ¢ kaHaizamu 0-3. I1o BO3MOXHOCTH HE CTOUT MCIOIb30BaTh OUT
nay3sl 1151 kaHainoB 0-3, eclii HCTOYHHUKOM JIaHHBIX JIJIsl KaHAJIOB SIBJISIETCS] BHEIHSS AMATh U
IIPU STOM HE0OX0/AMMa BBICOKasi CKOPOCTh PEAKIIMH Ha MPEphIBaHUE.

7.5.3 Omnepanun DMA koHTpoJIepa

753.1 DMA ynpasnenue nopmamu ceéazu

YeTsipe nopTa CBA3M MpoLeccopa CIIOCOOHBI HCII0JIb30BaTh BoceMb KaHainoB DMA s
o0paboTku npuema u nepenaun nanHbix. J[Ba DMA kaHana npurucasbl K KaKJIOMY U3 TOPTOB
cBA3U. lImeeTcs OJHO3HA4YHOE COOTBETCTBUE MEXKAY IMPUEMHUKOM U IEPEIaTYNKOM
KOHKPETHOTO MOPTa CBSI3U U COOTBETCTBYIOUIUM UM KaHanoM DMA:

— IPUEMHUK IOPTa CBSI3M UMEET COOTBETCTBYrOIMM emy peructp TCB nonydarens B
kaHaie DMA;

— IepelaTyuK IopTa CBS3M UMEET COOTBETCTBYIOUMI eMy peructp TCB nprueMHuka B
kanaine DMA.

Jns mepenaun U3 BHYTPEHHEW WM BHELIHEUW MaMSATH B MOPTHI CBA3U UCIOIB3YHOTCA
kaHainel 4-7. Peructpel ucrounuka TCB mporpamMMupyroTcst agpecoM BHYTpEHHEH/BHEIIHEN
namsitu DI, unkpementoMm aapeca DXM, komudectBoM cioB s nepeaaun DXC wu
yopasisitomumu pazpsgamu DP. [lo oxonwanuu nporpammupoBanusi TCB, aBTromartnuecku
HauMHAeTCA TMepeJadya W MPOJOJDKAeTCss [0 3aBepuieHus mepeaaud Onoka. [lpu stom
TPaH3aKIUU BCETIa MHULUUPYIOTCS IEPEAATYUKOM IOPTA CBA3U B MOMEHT, KOTJa 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 nmporpaMmupyrorcs aapecomM BHYTPEHHEH/BHEIIHEN
namsatd DI, unkpementom aapeca DXM, kommdectBoM cioB i nepeaaun DXC wu
yopasisitomumu pazpsgamu DP. [lo oxonuanuu nporpammupoBanusi TCB, aBTomMatnuecku
HauyMHAeTCA mepenada. [lpy 3ToM TpaH3akuWM KaHajda MHULHUPYIOTCS MPUEMHUKOM MOpPTa
CBS3U B MOMEHT, KOI/la y HETO €CTh IPUHATHIE AaHHBIE. [lociie reHepanuu 3amnpoca, IpUHSITHIE
IIOPTOM CBSI3M JIAHHBIE CUMTBHIBAIOTCA COOTBETCTBYIOIIMM KaHajioM DMA wm oTceuiatorcst mo
aapecy mnoisydarens. JlaHHBIM mpoliecc MOBTOpsieTCs, MOKa OJOK JaHHBIX HE TMepenaercs
MOJIHOCTBIO.

KonuuecTBo ciioB a5 epeauu WiM puema omnpezaensercs kak konudectso DXC nnun
konuuectBo DXC ymHoxxkenHoe Ha konuudectBO DYC (ecnu pexxum 2D ycTaHOBIEH), HO B
T000M ciydae paspelleHa nepeaya Ui IpueM TOIbKO CUeTBEpEHHBIMU clioBaMu. [IpueMHuK
IIOPTA CBSI3U MOKET CUTHAIU3UPOBATh KaHATY DMA 3aKOHUNTB OTCUET KOJIMYECTBA Iepe1ad 10
toro, kak cuetunku DXC u DYC wucuepmanbl. Taxke DMA MOXET CUTHAIM3UPOBATH
NepeaTynKy nopTa CBsI3U, YTO ObLIa BBIIIOJIHEHA OTIPABKa MOCIEAHETO ONEPaHIa.

75.3.2 DMA ynpaenenue HewtHuM ROPMOM

Ilepenaua paHHBIX 4Yepe3 BHEIIHMM IIOPT, IOCPEICTBOM KJIACTEPHOM IIWHBI,
nepeMeIaeT JaHHbIe MEKIy BHYTPEHHEH NaMAThIO MpOIieccOopa M BHEIIHEH NaMATBIO WIH
BHEIIHMMH YCTPOWCTBAaMHU BBOJA-BbIBOAA. /111 mepeaun U3 BHYTPEHHEN BO BHEIIHIOKO ITAMSITh,
B peructpsl ucrouHuka TCB 3anuceiBaercsa anpec BHyTpeHHeW namsatu DI, mpupamienue
aapeca DXM, konuuectBo cnoB 1 nepenayn DXC u ynpasinsitoniue paspsiasl DP. Peructpsl
TCB npueMHHKa 3anoHSIOTCA aapecoM BHemHed namsatu DI, npupamenuem agpeca DXM,
KoJaum4yecTBOM ciioB s nepenaun DXC u ynpasnstomnmu pazpsgamu DP. [Ipu nepenade B
00paTHOM HaNpPaBJICHUH UCTOYHHUK U IPUEMHHUK MEHSIOTCS MECTaMHU.

[Tocne OKOHYaHMsI HACTPOMKH, Iepeladya HAUMHAETCS aBTOMAaTHYECKU U IPOJOJIKAETCA
710 TIOJIHOM mepenauun Osioka. Ilepenaun BBHIMOTHSIOTCS MOPUUSAMH (110 OJHOMY ONEpaHAy Ha
TpaH3akiuo). [Ipu 3TOM KaHam MOKET WHULMHUPOBATh TPAH3AKIMM HENPEPHIBHO, JHOO MO
OJIHOM TpaH3aKIMHU MOcie Kaxaoro ummnynsca nDMAR3-0.

Jlns BHemIHero yctpoiicTBa M BHelHed namsaTu (Tonbko SDRAM) umeercst pexum
paboThl KaHaja, MO3BOJISIONINI BBHIOJHUTE MEPECHUIKY MEXKY HUMU HAMPSAMYIO MO BHEIIHEH
muHe 0e3 y4acTus BHYTPEHHUX IIMH mpolieccopa (rnepeaaya B pexkume flyby).

Breminee ycTpoiicTBO BBOAa-BhIBO/IA, B OTJIMUKE OT MaMsITH, coob1aet kanaty DMA o
TOTOBHOCTH K II€peaye TaHHbIX. Y CTPONCTBO-UCTOYHUK FOTOBO, €CJIM Y HETO €CTh JaHHBIE JJIs
3anucu. [IpueMHuK TOTOB, €clii y Hero ecTb MecTo B Oydepe 3amucu. CymiecTByeT ABa crocobda
CHUHXPOHHM3ALMHU dTUX YCTporcTB ¢ DMA kaHanamu mpoueccopa:

— cnoco0 1 — UICTOYHUK U MPUEMHHUK MOTYT HMOATBEp:k1aTh 3anpoc nDMARX kaxblit
pa3 Ipy rOTOBHOCTH M€peaul HOBBIX JAHHBIX. 3alIPOCHl AKKYMYJIUPYIOTCS B KaHAJE, U IPU UX
HQIMYMM  TpPaH3aKUUs  3alyCcKaeTcs 10  COOTBETCTBYIOLIEMY  KaHaly. Bo3MOXHO
aKKyMyJupoBaHue 70 15 3anpocos;

— €1oco0 2 — UCTOYHUK, KOTOPBIM MOXKET OBbITh BEAYILIMM Ha KJIACTEPHOUN IMHE MOXKET
3anuchiBaTh JaHHble B peructp AutoDMA. Ilocne Toro kak JaHHbBIE 3aluCaHbl B
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peructp AutoDMA, kanan AutoDMA mnepenaer NpuHATHIE AaHHBIE B COOTBETCTBHM C €rO
HaCTPOMKaMH.

Jns mepenauum  JAaHHBIX  MEXAY BHYTPEHHEM U BHEIIHEWM MaMATbIO MOTYT
WCIIOJIb30BaThCS JTaHHble HUpUHON 32, 64 u 128 6ut. B ocHOBHOM i paOOThI C BHEIIHEH
MaMsIThIO UCTONB3YIOTCS KaHanbl 0-3. OgHaKo MOPTHI CBA3U TOKE MOTYT IepeaBaTh JaHHbIC
pa3MeIIeHHbIC BO BHEIITHEH aMATH JTU0O0 MPUHUMATh JaHHBIC BO BHEITHIOO MaMSATh.

[Ipoueccop MMEET HECKOIBKO BHEITHUX BBIBOJOB, KOTOPBIE UCITOIB3YIOTCS TOJIBKO JJISI
onepanuiit DMA. Onucanue 3TuX BBIBOJIOB IIPUBEICHO B TabuIe 96.

Tab6numa 96 — Onucanue BeiBOg0B DMA BHemHero mopra

Cursan Omnucanue

NDMAR3-0 BreiBonbl 3ampoca cepBuca DMA. PaspemaroT BHEIIHUM yCTpOHCTBaM
BBO/1a/BbIBOJIa 3ampamuBarh cepBuckl DMA u3 nponeccopa. Ilpu Hanuuun
aKTHUBHOTIO 3arpoca Ha HeKoTopoM nDMARX, cooTBeTCTBYIOUINI eMy KaHal
DMA BBIIIOJIHUT II€pefady OllepaHa B COOTBETCTBUM C HACTPOMKAaMU KaHAJa.
Kanasr DMA wurHopupyeT BHEHNIHUM 3alpOC €CJIM OH HE MHULUAIU3UPOBAH
100 eciu OMT pa3pelIeHus] BHEIIHETO 3ampoca cOpomieH. BeiBojab! 3ampoca
NDMARS3-0 gyBcTBUTEIBHBI K (PPOHTY.

nIOWR 3anuce ycrpoiicTBa BBOAa/BbIBojA. Mcmomnw3yercs B pexume FLY BY.
JlaHHBI ~CHTHAJX TIO3BOJSIET 3alUcaTh CUUTHIBAEMBbIC W3  BHEIIHEH
JUHAMUYECKON MaMsITH JaHHbIE BO BHEIIHEE YCTPOUCTBO 0€3 HCIOIb30BAHUS
pECypCoB MpoIieccopa.

nlORD Urenue yctpoiictBa BBOJa/BhiBoja. 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.

PaspermieHre BBIXOJHOTO CHUTHajla YCTpOMCTBa BBOAA/BbIBOJA. Paspemraer
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 KoHTpossiep DMA ucnons3yer Te xe natepdericHbie
CUTHAJIBL, YTO U SAPO MPOLECCOopa.

7.5.3.3  Pezucmp ynpaenenus AutoDMA

Kananet AutoDMA (xananst 12 u 13) ucnonb3yroT pexuM padboThl, B KOTOPOM
KoHTposuiep DMA BbICTynaeTr B poju BEAOMOI'O YCTPOICTBA M BUAEH /IS BEAYLIUX YCTPONUCTB
Kak JBa BUpPTyalbHbIX peructpa: AutoDMAO (kanan 12) u AutoDMA1 (xanan 13). Korga
BHEIIHUI BEIyIIMHA (XOCT WJIM JAPYroil Ipoleccop) 3aluChiBA€T B OJUH U3 PETUCTPOB
AutoDMA, 3TOT peructp reHepupyer 3amnpoc K NpUIIMCaHHOMY eMy KaHany u DMA kanan
NIEPEIaeT JNaHHbBIE BO BHYTPEHHIOIO NIAMATh B COOTBETCTBHUM C 3allpOTPaMMHUPOBAHHBIM B HEM
TCB. Jlns nepepaun JaHHBIX MEXKIY PETUCTPAMU JAHHBIX M BHYTPEHHEW MAMSTBIO MOTYT
MCII0JIb30BAThCSI BHYTPEHHUE JIaHHbIE MUpUHON 32, 64 1 128 Our.
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Kanan AutoDMA Bxutouen, ecnu nosie TY B peructpe DP ne paBHo nymo. Kanan
MO>KET MOJJIEPKUBATH LIETIOYKHU OTlEepauil.

Ecin npoucxonut 3anuck B peructp AutoDMA, korzna kaHain BBIKIIOYEH U HE 3aHAT
3arpy3koil HoBoro TCB nenouku, 3anucaHHble JaHHBIE TEPSIOTCSA, POUCXOIUT MPEPHIBAHUE
anmnapaTtHoOi oMOKHU U omnoOKa oTpaxkaercs B peructpe SYSTAT.

Ecmn 3amucek B peructp AutoDMA npoucxoauT, KOrna KaHad BBIKIIIOUEH, HO 3aHST
3arpy3koii TCB HOBOH LENOYKH, TO JaHHbIE MOMeHlaroTcs B Oydep M mepeaaroTcss IO
Ha3zHa4yeHu1o, korna 3arpy3ka TCB nns xaHana 3aBepiiaerca. B aTom cilydae HET reHepanuu
OLIMOKH.

7.5.4 DMA nepenaua

Crnemyromue moapasaelibl OMUCHIBAIOT padoTy KoHTposuiepa DMA.

7541  Aopecayus namamu

Kontpomnep DMA nojanepuBaeT CIOBHYIO aIpECAIUI0 MaMITH. JTO O3HAYAET, YTO
MHHUMAJIBHOM apecyeMOr eMHULIEN ABISIETCS 32-pa3psAHOE CIOBO U aapec B 32-pa3psigHOM
WHJIEKCHOM PETUCTPE €CTh aJpec CIIOBA.

brmarogapss 32-paspssgHoMy peructpy azapeca, DMA wmoxeT mnojiydaTe 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 maHHpix B mamsatu. 32-OutHblii peructp TCB DI comepxut HavanmbHbBIN
aapec OJOoKa M JOHKEH WHUIMAIM3UPOBATHCS CTAPTOBBIM ajapecoMm Oydepa nanHbix. [lone
Moaudukaiuu DXM comepxutr 3HaYeHUE CO 3HAKOM (T.€. TOJOXUTEIbHOE WU
OTpHUILIATENIbHOE), NIUHON 16 unu 22 6urta, U onpeaessieT BEIMUUHY U3MEHEHUS ajJpeca Mocie
BBINTOJIHECHUS KQK0M TpaH3aKUK. MI3MEeHEeHHOE 3HaUeHHUE aipeca UCIIONb3YETC B CIEAYIOLIEH
Tpan3akuuu. CaMo 3HaueHHUe ajapeca B peructpe DI He ykaspiBaeT Ha aapecanyio BHYTPEHHEN
WM BHEIIHEW mamsiTu. [ Toro 4roObl ykazaTh KaKOMY THITY TTaMSITH COOTBETCTBYET afpec,
UCIIOJNIb3yeTcsl AomnonHuTeNnsHoe noine TY B peructpe ympasinenuss DP 6rnokxa TCB. Ecnu B
pe3ynbrare Moau(UKanuu ajxpec BHIMAET 3a TPAHULIBI CYHIECTBYIOIIEH MaMSATH WM CMEHUT
o0nacTe BHYTPEHHEH MaMATH HAa BHEUIHIOK (WM HaoOopot), koHTposiep DMA Bce paBHO
Oyner obpamaTbest K 006J1aCTH MaMsITH B COOTBETCTBUH ¢ mojieM TY.

[lepenaBaemble  JaHHbIE MOTYT OBITh ~ CTaHJAPTHBIMH, CIBOGHHBIMH  WJIH
CUYETBEPEHHBIMU clloBaMu. JTO yKa3biBaeTcs B nosie LEN perucrtpa ynpasnenust DP.

Kaxnapiit kanan DMA umeet nosie konmuectBa DXC B peructpe DX, koTopoe J0JIKHO
OBITh MHUITMATH3UPOBAHO KOJIMYECTBOM CJIOB JUISI MEpEaadd, HE3aBUCHUMO OT JJIUHBI JIAHHBIX
(32, 64 win 128 Out). CueTdynK KOJIMUYECTBA YMEHBIIAETCS TMocie Kaxkaon nepenaun DMA B
JAHHOM KaHaJje. 3HaueHus yMeHblIeHus paBHbl 1, 2 win 4 u onpenenstores noiaem LEN. Korga
KOJIMYECTBO JOCTUIAaeT 3Hau4eHUs Hoilb, DMA 3aBepiiaercsa U MOXKET ObITh CTEHEPUPOBAHO
npepbIBaHus AJ1s1 UHHOPMHUPOBAHUS IIPOLIECCOPA.

Ecnu none xkonmyectsa DXC B TCB DX ununmanusupyercs nyiem, DMA nepenada
Ha 3TOM KaHaje BO3MOXXHAa M OyJE€T COOTBETCTBOBAThH BBIIOJHEHUIO MEpeAadyd MAKCUMAIbHO
BO3MOKHOTO KOJMYECTBA JAHHBIX. OJTO MPOUCXOAUT M3-3a TOTO, YTO IepBas Iepenaya
HAYMHAETCS 0 TOr0, KaK MPOBEPSAETCA 3HAUECHUE KOJINYECTBA.
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3HaueHUEe KOJIMYECTBA aHAJIU3UPYETCs IMOCie BbIYMTaHUS U3 Hero 1. BepHblil criocob
otkntounTh DMA kanan — cOpocuts nosie TY B COOTBETCTBYIOIIEM YIPABJISIONIEM 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 3aBucuMoctu oT O6uta PR B peructpe DP Onoka TCB, kanam moxer
OTHOCHUTHCS K IPYIIE KAaHAJIOB C BBICOKUM IMPUOPUTETOM WJIU K TPYMIE C HU3KUM IPUOPUTETOM.
BuyTpu Kax a0 rpymnnbl KaHaJI0B UCTIOIb3YETCsl (UKCUPOBAaHHAS CHCTEMA IIPUOPUTETOB MEKITY
kaHamamu. B Tabnume 97 onmcansl kanansl DMA B mopsiike yMEHBIICHUS TPUOPUTETOB.

[TpuopuTeT ycTaHaBIMBAETCS UCXOMIS U3 CICTYIOIINX COOOpaKEHU !

— BXOJAIIME JAaHHbIE UMEIOT 0ojiee BBICOKMI NPUOPUTET, YEM MCXOASIIUE, A
YMEHBIIECHUS BEPOSITHOCTH TPOCTOSl KJIACTEPHOW MIMHBL. JlJIsi 3TOro KaHalbl PETUCTPHI
AutoDMA umerot Beicovaiimuii npuoputet. [[pueMHUKHN TOPTOB CBSI3M UMEIOT 00Jiee BHICOKHIA
MIPUOPHUTET, YEM MEPEIATUUKHY;

— KaHaJbl TIOPTOB CBSI3M UMEIOT 0oJiee BBHICOKUN MPUOPUTET, YeM KaHabl OOIIEro
Ha3HAa4YeHus, T.K. UX O0Jiee HU3Kas MPOITYCKHAs CIIOCOOHOCTh HE JIOJIKHA OJIOKMPOBAThH LLIUHY;

— KaHajpl OOIINEro Ha3HAYEHMs JTOTOJHUTEIBHO HMMEIOT LMKIMYECKH H3MEHSEMBI
MIPUOPUTET B MOcea0oBaTeIbHOCTH 3-2-1-0.

Kontpomep DMA ananu3upyeT 3anpochl OT BCEX KaHAJIOB BHYTPHU JIBYX I'PYIII U B
TEUYEHHUE OJTHOTO TaKTa OIpeIeIIeT KaHal C CaMbIM BBICOKUM IproputeToM. Kanan, BeIOpaHHBIiH
BHYTPHU BbICOKOIIPUOPUTETHOM IPYIIIbI, UMEET MPEUMYIIECTBO HAJl KAHAJIOM OOBIYHOM IPYIIIBI.
BriOpaHHOMY KaHaly B TEKYIIEM TakTe MPEAOCTaBISETCS MPAaBO BBINOIHUTH TpaH3akIuio. B
CJICYIOIIEM TaKTe apOUTPax MOBTOPSETCS.

3arpy3ka nenouku TCB momywaer npuopurer kanana. Hanpumep, nepenaya gqaHHbIX
KaHasa ¢ 6ojee BBICOKUM MPUOPUTETOM MTPOU3BOAUTCA Niepe 3arpy3koit nenouku TCB ¢ 6oree
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 (nDMAR3)
Kanan 2 (nDMAR?2) Kanansr o01iero HazHaueHUS
Kanan 1 (nDMARI)

[IpueMHUKHN OPTOB CBA3U

IlepenaTunku OPTOB CBS3U

AO «IIKK Munanopy TCKA.431281.016CI1 210



Cneyugukayua K1967BH02BG

‘ Kanan 0 (nDMARO) ‘ ‘ HaubGonee nuskuit ‘

7543  Huknuuecku npuceaugaemvlii RpUOpunmem

Jns xananoB 0-3 caenaHa JOMOJHUTEIbHAS MOAU(DUKALUS — UKIMYECKUI IPUOPUTET
BHYTPM HUX TPYyHONbL. DTO O3HAYaeT, YTO IMOcie KaKIOro IMKiIa apOuTpaska MPUOPUTET
kananoB 0-3 mensieTcst mukmdecku. [IpropuTeTsl KaHamoB nocie copoca cieayromnue:

— KaHaJ TpH (CaMbIil BEICOKUI);

— KaHaJ J1Ba;

— KaHall OJIuH;

— KaHaJ HOJb (CaMbIil HU3KHUI).

Kaxaprii pa3, eciau oqHoMy U3 KaHaiioB (-3 mpegoCcTaBisiIach BO3MOKHOCTD BBIIIOJTHUTh
TpaH3aKIUI0, TPUOPUTET KAHAJIOB MEHAETCA. TONBbKO UYTO palOTaBIIMKA KaHAJI MOJTY4aeT
BBICOYANIIINI TPUOPUTET, OCTATBHBIE TPUOPUTETHI PACCTABIISIOTCS, KaK OMKUCAHO BBIIIE, HO 10
nukiny. Hampumep, eciam kaHal OAMH B TEKYIIEM TaKTE BBINMOJHSIET TPAH3aKIHIO, TO B
CJIEITYIOIIEM TaKTe MPUOPUTET KaHATIOB CIEAYIOIINNA:

— KaHaJ OJuH (CaMbIil BEICOKHUI);

— KaHall HOJIIb;

— KaHaJ TpH;

— KaHaJ JiBa (CaMbIii HU3KUH).

Ecnu caenyrouryro TpaH3aKIUIO J€NaeT KaHall HOJb, TO IPUOPHUTETHI CIEYIOLIHE:
— KaHaJ HOJb (CaMblil BBICOKHUIA);

— KaHaJ TpH;

— KaHal JIBa;

— KaHaJ OJuH (CaMbIil HU3KHU).

[Tpuoputetsl kanamoB 0 — 3 ocTalOTCs HEU3MEHHBIMU MPU BHIOOpPE KaHANOB ¢ Ooliee
BbICOKUM mpuoputetoM (4-13). Tlo okoHuUaHWM TpaH3aKIMM KaHala C 0oJiee BBICOKUM
MIPUOPUTETOM, TIOPSIIOK IPUOPUTETOB B KaHaax 0-3 coxpaHseTcs MPEKHUM.

B npumepax BblIle moipa3zymMeBagoch, YTO BCE YEThIPE KAaHAIBI HE YCTAaHABIUBAIOT OUT
npuopurera B TCB unu Bce ycTaHABIUBAIOT, T.€. IPUHAJJICXKAT OHOM rpynne. Ecnu onun unu
OoJiee KaHaJl yCTaHOBJIEHBI HA BBICOKHI MPUOPUTET, IUKINIECKUM aITOPUTM MPUMEHSIETCS JJIsI
KaXKJI0M TPYIIBI B OTACIbHOCTH. Hammpumep, ecniu mocne cOpoca y KaHaia JBa yCTAaHOBIIEH OUT
MIPUOPUTETA, TPUOPUTETHI CIACAYIOIIHE:

— KaHaJ JiBa (YCTaHOBJICH OUT);

— KaHaJ Tpu (CaMblil BBICOKHUIA);

— KaHaJ OJIUH;

— KaHaJ HOJb (CaMblil HU3KU).

Ecnu kanan oM 3anpamnuBaeT JOCTYI U MOJTy4aeT, cXxeMa MPUOPUTETOB CIeAYIOIIas:
— KaHaJ JiBa (YCTaHOBJICH OUT);
— KaHaJ OJuH (CaMbIil BEICOKHUI);

— KaHaJl HOJIb,
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— KaHaJ Tpu (camblii HU3KUI).

Ecnu B TeueHne paboThl KaHaIa OJUH, KaHAJ JIBa TEHEPUPYET 3aIllpoC, TO OH MOTY4YaeT
J0CcTyn U paboTa KaHaia OJuH mpepbiBaeTcs. [locne okoHyaHus nepeaaun KaHajloM JIBa, CXema
MIPUOPUTETOB [JIsl KaHAJIOB C 0OOJiee HU3KMMU MPUOPUTETAMH HE MEHSETCA W KaHal OJUH
BBIMTPBIBACT apOUTpak M MpoJoiDKaeT mnepenady. Ecnu Oonee oAHOrO KaHajla HMEIOT
YCTAHOBJICHHBIM OUT TpHUOpHUTETa, apOUTpaXk MEXIy OSTUMU KaHaJlaMUd [POXOJIUT B
AHAJIOTMYHOMN IUKJINYECKON MaHepe.

7544  Ilpuopumem DMA na enympeHHuUx wmuHax npoueccopa

Kanan DMA, BbeMrpaBuivii apOuTpak MPUOPUTETOB CpPEIU BCEX KaHAJIOB BHYTPHU
KOHTpOJUIepa, IOJy4aeT BO3MOXXHOCTH BBIIOJHUTH TPAH3AKIMIO U TEHEPUPYET 3alpoc K
OJTHOMY M3 JIBYX PECYPCOB CHCTEMbI (pPHCYHOK 15):

— SOC IFIFO — Bxomuoit 6ydpep SOC-untepdeiica s nocTyna K BHYTPEHHEH
MaMsTH;

— EBIU OFIFO — Bexoanoit 0ydep BHemHero uHTEepdeiica A 1ocTyna K BHEIIHEH
HaMSTH.

[Tpu ap6utpaxe 3anpocoB k SOC IFIFO kontpomnep DMA umeer camblil HU3KHIA
npuoputeT. IlepBbIMH MOMy4yarOT JOCTYMN JIMOO cuuThiBaeMble mporieccopoM ¢ SOC-MIMHBI
nanuble, Moo 3amnpoc ot EBIU IFIFO BHemHero uaTepdeiica.

[Tpu apoutpaxe 3anpocoB k EBIU OFIFO koutposep DMA Takxke MMeeT caMblii
HU3KUU puoputeT. IlepBbIM nosrydaet goctyn sapo npoueccopa. [Ipu 3Tom He UMeeT 3HaYEHUs
BBICOKOIIPUOPUTETHBIN 3anipoc DMA i Her.

Kananet DMA 8-11, paboratomiue ¢ mpueMHUKaMy TOPTOB CBSI3H, MOIYYalOT JJaHHbIE
u3 OydepoB mpueMHUKa Hampsmyro Oe3 apOutpaxka noctrymna. Kanamer 4-7, paGotaromiue c
nepegaTuinKaMy NMOPTOB CBSA3HM, 3aIyCKAOT TPAH3aKLUWHM YTCHUS BHEUIHEH WM BHYTPEHHEH
namsATH M Ha 3TOM HX pabora 3akaHuuBaeTcs. [IpounTaHHbIE HaHHBIE CAMOCTOSITEIBHO
noctynatot B nepenaruuk nopra cBsizu u3 EBIU IFIFO (mpu ureHuu BHELIHEW MamsiTH) WU
SOC OBUF (npu urenuu BHyTpeHHeH namatu). [Ipu sTom 00a 3T MOyJIsl IPY 3aITUCH TAHHBIX
B MOPT CBS3M YYacTBYIOT B apoutpaxe 3a noctyn k SOC-mmne. 3anpoc SOC OBUF umeer
HauBbiciuid nipuoputer, gaidee uaer EBIU IFIFO u camblii HU3KUMWA TPUOPUTET y sapa
poreccopa.

7545 Ienouxa DMA

TpanguuuonHsli  anroput™ pabotsl DMA 3akmiodaercs B NIpOrpaMMHUPOBaHUU
mpoueccopoM kaHama DMA, BBINOJHEHUE KaHAJOM MEpeJauyd JaHHbIX W TeHEpalHH
MpepbIBaHuUs Tocie 3aBeplieHust paboTel. B oTBeT Ha 3ampoc mpepbhIBaHUS MPOLECCOP MOKET
3aIporpaMMHUpPOBATh KaHAII HA HOBYIO IIepeaavy.

Hcnonp3oBanue 1enodek B DMA 1o3BOJIIET KOHTPOJUIEPY aABTOMAaTHYECKU
MHUIMAIN3UPOBaTh ceOs cienyrole nepegadeii 6J10ka JaHHBIX MOCIIE 3aBEpIIEHHs Iepeaadn
Teky1iero 6sioka. [Ipu 3Tom ydactue nporeccopa He TpeOyeTcs, U OH 3KOHOMUT BpeMs, KOTOpoe
notpatui Obl Ha 00pabOTKy MpephIBaHUS U MIPOrpaMMHUpPOBAaHHE HOBOro oOMmeHa. Mcnomb3ys
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MEXaHU3M IL€NOYKH, MOryT OBITb OpraHM30BaHbl MHOXXECTBEHHbIE omnepauuu DMA ¢
pa3IUYHBIMU aTpUOYTaMH U YCTPONCTBAMHU BBOJAa-BbIBOJIA.

Jlnist moaiep KKy 1IeNOYKH B MEPBYIO OUepe/ib UCTIONb3YI0TCs 6utThl peructpa TCB DP:

— Out CHEN pa3pelenus n1enouku;

— none CHPT ykazarens Ha menouky. DTO aapec B MaMATH, KOTOPBIA COAECPKUT
cinenytommii TCB st 3arpy3ku (Te COAEPKUTCS aapec, HMHKPEMEHT, KOJIMYECTBO CJIOB JIs
nepeiayu v yIpaBJsIFOLINE pa3psabl JUIsl CIEAYIOIIEro epeaaBaeMoro 0I0kKa);

— nosie CHTG npuemnuka HoBoro TCB. Ilpountannoe u3 namsatu 3Hauenue TCB
3arpyxaetcs B kaHa1 DMA yka3aHHbIN B JaHHOM I10JIE.

Takum o6pazom, B kaxxaoM TCB kaHana nuMeeTcs MeXaHU3M, YTOOBI ITOCIE OKOHYaHUS
pabotsl 3arpy3uth B peructp TCB HOBoe 3HaueHuMe KOMaHAHOTO cioBa. M3-3a orpaHudeHus
pa3Mepa ykazarelsl, XpaHEHHUE 3HAYCHHI LEMOYEK BO3MOKHO TOJIBKO BO BHYTPEHHEW MaMsTH
mpoteccopa.

CymiecTByeT HECKOJIBKO OrpaHUYeHHI Ha 1enoyku DMA Mexny KaHaJiamu:

— s kKa"anoB 0-3 BO3MOXKHA MOJAJEPkKKAa TOJBKO OJHOKAHAJIBHOW ILIETIOYKH, T.€.
nosie CHTG ne umeer 3HaueHus, 1 HOBoI TCB nemnoukun MoxeT ObITH 3arpyeH TOJIBKO B
BbI3BaBIIni €€ kaHai. [Ipu atom B 06oux TCB kanana 6ut CHEN noimkeHn ObITh yCTaHOBJICH
T.K. U1 pabOThI TUX KaHAJIOB HYKHa 3arpy3ka AByx TCB;

— g kaHasioB DMA mopToB CBSI3UM BO3MOXHA MEXKaHAJIbHAS 1IEMOYKA, KOTJla OJUH
KaHall MOKET 3aIyckaTh paboTy B JIpyrom kanane. Hampumep, kaHan BoceMb, MPUHSB OJIOK
JAHHBIX U 3aIPY3UB €r0 B IIAMATH, MOYKET HHUIIMMPOBATH KAHAJI YETHIPE HA IIepeavy PUHATHIX
JAHHBIX.

Brxnwouenue u evixnrouenue uenouek
[lepeqaun DMA 3amyckaroTcsi 3amuchi0 cyYeTBEpeHHOro ciosa B peructp TCB
(kananet 0-3 TpeOyrorT 3arpy3ku obOoux peructpoB TCB). Ilemouka o6pa3yercs mpu
yctaHoBieHHOM Owmte paspemennss CHEN wu, ecnu ykasarens nemouku CHPT sBnsercs
pa3peIeHHBIM aJIPECOM.
[Tone CHPT B TCB DP MoxeT ObITh 3arpy>KeHO:
— MpY MHULHMAIIA3AIUU KaHAaa;

— BO BpeMsi paboThl KaHaja (BCTaBKa IIEMOYKH).

B nepBoMm BapuaHTE MOJB30BATENb 3apaHee 3HAET, YTO HEOOXOIMMO BBINOJIHHUTH
HECKOJIbKO pa3HOOOpa3HbIX Mepeaad U MporpaMMHUpyeT LENOUKy Ofnepalnid, 3arpyxas nepBbli
TCB B kanau, a Bce nocnenyroume TCB coxpaHsst BO BHyTPEHHEN MaMsATH.

Bo BTOpOoM ciydyae monp30BaTenb 3aMyCcKaeT mepeaady oJHOro 6Joka, HO B Mpolecce
BBINIOJIHEHUSI TPOTPaMMbl (BO3MOXKHO JIPYTUM MPOLIECCOM) BO3HUKAET HEOOXOAMMOCTH B
nepegade HOBOro OJioka JaHHBIX. B 3TOM cilydae mporpamMma ompeaemnsieT, YTo TpeOyeMbli
KaHaJI aKTUBEH M YCTaHABJIMBACT JIUIsl JAHHOTO KaHaia OUT may3bl. DTO BBI3BIBAET MPHOCTAHOBKY
paboThI KaHaJIa ¥ TTO3BOJISIET IPOTPaMME:

— eclu 1ernoyka onepanuid B aktuBHOM TCB He BkIIIOUeHa — OPraHU30BaTh BCTaBKY
nenovku myteM yctaHoBku 6uta CHEN B 1 u 3arpy3ku nons ykazatens CHPT meoOxoaumbim
3HaueHueM. 3HaueHue TCB HOBOIl nepegaun coxpaHseTcss BO BHYTPEHHEN NaMsITH;
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— eCJIM IIeTIOYKa Oleparuii BKItoUeHa — J00aBUTh B KOHEI[ (WK B JHO0OE MECTO)
CIMCKA LIENOYEK CBOIO 3aIUCH.

[Tocne BBIMOTHEHHS OMMCAHHBIX JIEHCTBHH MPOIECCOP MOXKET COPOCUTH OUT May3sl U
KaHaJl poAoSKUT padoty. [locne cOpoca Outa mayssl, MPUOCTAHOBICHHBIN aKTUBHBIM KaHAJ
BBITTOJIHSICT MMOBTOPHBIH KOHTPOJIb CBOETO COCTOSTHHS M, €CIIM BCE KOPPEKTHO — MPOJOHKAET
pabory.

T'enepayus npepvieanus 6 yenouxke onepayuii
[Tonp30BaTenb MOXKET caM BBIOpATh PEXKUM IMPEphIBAaHUS MPU padoTe menouku. Ecim
HeoOXoauMa TeHepallds TpephIBaHUSA TMpU Tepenade KOHKpeTHoro Omoka, out INT B
peructpe TCB 0650ka Hy*)HO ycTaHOBUTH B «1». IlpepriBaHue mpou3oiieT mocie nepenayu
naHHoTrOo OJyoka. Eciu HEoOXoAMMO CreHepHpoBaTh MPEpPhIBAaHUE TOJBKO TOCIEC OKOHYAHUS
pabotsl Bcelt rienouku, OuT INT gomkeH ObITh yCTaHOBIICH TOJIBKO B TtocieaneM TCB 1enoukwu.

TCB u 3azpy3ka yenouex

Bo Bpemsa 3arpy3ku TCB unenouku, 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 TOCyIe nepeadn Bcero 6joka gaHubIX. /st kananos 0-3 HeoOXo1umMo
yreHue 2-x TCB. [Ipu He00X0IMMOCTH YTEHHS LIETIOYKU KaHall GOpMUPYET 3ampoc HA YTCHUE
TCB co cBOMM IPUOPUTETOM, T.€. YTEHUE LIETIOYKH KAHAJIIOM MMEET TaKOW K€ IPUOPUTET, KaK
Y YTEHHE TAHHBIX.

Jleyxmepuwtit DMA

Pexum asyxmepHoro DMA Bkitouaetcsi ycranoBkoi 6uta 2D B TCB DP peructpe.
OTOT peXHUM HCIIONB3YET BHEIIHWE W BHYTpEHHUE ajapeca. [IpenMylnecTBo ABYXMEpHOU
aZipecaliu COCTOUT B IMepepaclpeieieHud JaHHBIX W3 OJHOMEPHOW CTPOKM (BEKTOpa) B
MpeACTaBJICHUE B BUJIE IByXMEPHOTO MaccuBa (MaTpHuilbl) ¢ KoopauHatamu X U Y. M3mepenus
X u Y onpenensitorcs B peructpax TCB mnepematumka w/mnu npuemHuka. [lpu sTom
n3MepeHue X ONpeAessieT KOJINYECTBO CJIOB B CTPOKE MACCHBA, a UBMEPEHHE Y — KOJINYECTBO
CTpOK.

N3mepenuss MaccuBa nepefaTydka W NOPUEMHUKA MOTYT oOTiauyaTecsa. [1aBHOe
TpeOOBaHUE — UTOTOBOE YUCJIO CJIOB B HICTOYHHUKE U MOJy4YaTese JOJKHO ObITh PaBHBIM;

JIByXMepHBIIi MacCHB MaMSATH MOXKET OBITh NEpEeMEIIeH B OJAHOMEPHBI MaccHB U
Ha00OPOT, €CJIM UTOTOBOE YUCIIO CJIOB B UCTOYHMKE U MOJTy4yaTelie paBHOE;

JIByxMepHbIii OJIOK B MaMsITH MOET OBbITh IepeAaH B TOPTHl CBA3M, a OJIOK,
MOJyYCHHBIH M3 TOpTa CB3M Wik U3 AutoDMA, MoxeT ObITh pa3MelleH B MaMSITH Kak
JIBYXMEPHBI MacCCHB.

Opzanuzayua kanana ogyxmepnozo DMA
B pexume asyxmepHoro DMA anpecanus Kk MaccuBy MOXET ObITh BBINOJIHEHA Ha
mobom DMA kanane, mpueMHuUKe win Tepenatdynke. Peructp mnaaekca (DI) 3arpyxkaercs
aJipecoM IEPBOro AIEMEHTAa MacCUBa U OOHOBIIAETCS IOCIE KaKIOM Neperayd onepaHja 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 NMepexo/a Ha CIEIYIOUIM AJIeMEeHT B u3MepeHuun X (ciaemyromas
KOJIOHKA).

Jns pexuma 2D none konudectBa DXC B peructpe DX nmeer H0NOJHUTENBHYIO
oydepuzanuo (Buyrpenuuit oydep CIX). Ilpu 3arpyske TCB, mone komuuectBa DXC u
oydep CIX 3arpyxatoTcs 0OAMHAKOBBIM 3HaueHHEM. B mporiecce nepenaun mno uaMepeHuro X
konnuectBo B DXC ymensmiaerca 1o Hynsa u 0ydep CIX ucnons3yercst s nepe3arpys3ku
komdecTBa B DXC. MoXHO cka3aTh, 4To u3MepeHue X paboraer B pexxume 2D Takke, Kak U B
00OBIYHOM PEXKHMME TOJBKO MOCIIE Tepejaun BCeil CTPOKH X MPOUCXOIUT Mepe3arpy3Ka 3HaueHus
KOJIMYECTBA.

Peructp DY B TCB wucnonb3yercs mis 3aJaHusi KOJUYECTBA CTPOK MacCUBa W IS
nepexoga OT OJHOM CTPOKHM K JApyroil. B mpomecce mepemaun TEKylmend CTPOKH K aagpecy
aneMeHTa npubasisiercs 3HaueHue DXM u ocyiecTBisieTcst HEpexol K CAeAYIOIEMY JIEMEHTY
CTpOKH (2JIEMEHTHI He 00sI3aTENIbHO MocienoBareabHbl). [Ipu nepemgade mociaeaHero sieMeHTa
ctpoku (mosie DXC mocturaer 3Ha4eHUS HOJb) K aJIpecy MOCIEIHETO AIeMEHTa MPUuOaBiseTcs
momudukatop DYM (momudukatop DXM He mobGammisieTcst). DTO MO3BOJSET MEPEHTH K
MEPBOMY JJIEMEHTY cienytomieil cTtpoku. 3HaueHue Moaudukanuu DYM B peructpe DY
SABJISIETCS LEJIOYUCICHHBIM YHCJIOM CO 3HAKOM, YTO IO3BOJISECT YMEHbBIIATh WIH YBEINYNBATh
azapec.

3nauenue konmnuecTBa cTpok B DYC ymeHbIlaeTcst Ha €IMHUILY U, €CJIA 3TO ObLIa HE
nocienHss cTpoka, konnuaectBo DXC nepesarpyxaercs u3 CIX.

Korna mone konmuectBa DYC mocturaer nyns, DMA mnepenaua 6iioka OKOHYEHa,
o0Opasys matpuily pazmepom X Ha Y.

Paccmorpum nipumep 3amanusa AByxMepHoU nepenayu. [Iycte Mbpl nMeeM matpuly C
konuyecTBOM KoOHOK COL u konumuectBoM cTpok ROW. Kaxnplii 31eMeHT MaTpulibl UMEET
pasmep TXS (on ompexnensiercs nmonem LEN B DP u MoxeT ObITh paBeH OJHOMY, ABYM HWJIU
YEThIpEM). DJIEMEHTbl MAaTPHUILIbl Pa3MEIIAIOTCS B MAMSTH MOCIE0BATEIbHO, IPUYEM CHauasa
AJIEMEHTHI TIEPBOTO CTOJOIA, 3aTeM BTOpOoro W T.A. IlycTh HaM HEOOXOAMMO BBITIOJHHTH
nepenayy Maccupa noctpoyHo. Cneayromas Gopmyiia ToMOXKeT ObITh MPUMEHEHa Ui 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 cnegytoLwen cTtpoke

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

[Ipu nByxMepHOH mepenaye Bce ACHCTBUA BHYTPU KaHaja MPOUCXOASAT B TEUEHUE
OJIHOT'O TAaKTa, HO UMEIOT IPUYNHHO-CIICICTBEHHYIO CBS3b:

— Oepercs Tekymuit agpec B peructpe DI u 3amyckaercss TpaH3akuus nepenadu
onepanna qiuuHo LEN (durenue nu0o 3amuch);

— IIpU MOATBEPKACHUH OTIPABKHU TPaH3aKIUK TpoucxoauT Beuntanue u3 DXC uucna
CJIOB B omnepanjie. Pe3ynbrar BeIlUNTaHUS AaHAIU3UPYETCS;

— €CIIM pPe3ysbTaT BBIUATAHMS HE paBeH HYJII0, K coaepkumomy peructpa DI
npubasinsiercss 3HaueHue moudukanuun DXM. Pe3ynbraT BbIYMTAaHMS MOMEIIAETCS B TOJIE
konuyectBa DXC, a HoBoe 3HaueHue ajapeca B DI. Ha sTom neiicTBUs KkaHaja B TEKyIIeH
TpaH3aKUHUH 3aKOHYEHBI;

— €CIIM pe3yJIbTaT BBIYUTAHUS PaBEH HYJIIO, TPOUCXOIUT BEIUUTAHUE €IUHULIBI U3 TIOJIS
konumyectBa DYC. Pe3ynprar BeIUMTaHUS aHAIA3UPYETCS;

— eclu pe3ysbTar BbluMTaHus koiumdecTBa DYC paBeH Hy/m0 — KaHal 3aBEpIIAET
pabory;

— €Clli pe3yJbTaT BBIUMTAHUS HE paBeH HYM0, B perucrp konuuectBa DXC
3arpykaercs HauajabHOe 3HaueHue u3 O0ydepa CIX, k 3Hauenuto peructpa DI mpubaBnsercs
3HaueHue moaudukaropa DYM, pe3ynbraT BelUMTaHUS 3arpyxaercs B moiie konuuectsa DY C.
[Iponiecc moBTOpsieTcs.

Oco6ennocts aByxmepHoro DMA (u mwo6oro DMA) B Tom, 4TO mepBas mepeaaya
HAYMHAETCs O aHalu3a KoJIndecTBa. JTO o3HaudaeT, 4To DMA He MoeT OBbITh BBIKIIOUEH
yCTaHOBKOW B HOJIb KosinuecTBa B peructpe DXC unu DYC. [{ns oTKIIOYEHUS TBYXMEPHOTO
DMA Hneo6xoaumo ouuctuTh OuT 2D B perucrpe ympasnenuss DP. Jlns oTkmroueHus
kanana DMA, mHeo6xoaumo ounctuth nosie TY B peructpe DP.

7.5.4.6  Ilpepvieanua DMA

[TpepriBanue oxonuanuss DMA renepupyetcs, ecnu out INT B perucrpe xanaina DP
YCTaHOBJICH.

DMA reHepupyeT npepbIBaHUE, KOTAa KOJMYECTBO MEPEay B aKTUBHOM KaHane DMA
JIOXOJIUT J10 HYJIA U Nepeaada 3akaHuuBaercsa. Korjna HasHaueHneM DMA sBiisieTcs BHYTpEHHSAA
MaMsIThb, OKOHYAaHME MEpeladyd O3Ha4daeT, 4YTO IMOCICAHUN DJIIEMEHT JAaHHBIX Ionana B
oydep SOC IFIFO.

Korpaa Haznauenuem DMA sBisieTcs BHEIIHSAS TaMSTh, OKOHYaHUE MIEpElaudl O3HAYACT,
YTO MOCJEAHUN dIeMeHT JaHHbIX nonan B 0ydep EBIU OFIFO.

Ecnu Ha3HaueHHeM nepejaum sIBISETCS NepeaTuuK opTa CBA3H, OKOHYaHUE NIEpelauu
O3HAYaeT, YTO MOCIEAHHMN 3JIEMEHT JaHHBIX ObLI 3arpyxeH B Oydep nepegaTyuka.

BunHo, 4TO reHepanus npepelBaHus Uil Cly4dasi, KOTJa IIYHKT Ha3HAYEHUs JaHHBIX B
NaMsATH, HE 03HAYAET, YTO IOCIIEHUE JAHHbIE YK€ HAXOIATCA B MaMATH. DTO MPOU30MIET ¢
3amepkkoi. [l cilydass BHYTpPEHHEM IIaMATH 3aJepiKKa MOXET JOCTHraTb 32 TaKTOB
npoueccopa (eciau 3anuch UAET B OJ0K MaMATH, KyJ1a OJHOBPEMEHHO 0OpalIatoTCsl ¢ YTEHUEM
BCE TPU BHYTPEHHUX MPOLECCOPHBIX HIMHBI), 16 TaKTOB (€CiIM 3alKUCh UAET B OJOK namsATu 06e3
KOH(JIUKTOB). MuHuMasibHas 3aJep’kKka Tpu TakTa. Bo Bcex ciywasix IHpoleccop He B
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COCTOSIHMHM 32 3TO BpeMsi 00paboTaTh 3aIpoC MPEPHIBAHUS U MOMBITATHCSA TPOYUTATH OCIIECIHEE
CJIOBO NEPEJAHHBIX JAHHBIX.

3azeprKKa U1l BHELIHEH IaMATH HETIPECKa3yeMa, T.K. 3aBUCUT OT YaCTOThl CHCTEMHOM
IIUHBI, OT YCHEIIHOCTH MOJYyYEHHUsI TOCTyIa K IIWHE MIPU apOuTpaxke u Ipyrux (HakTopoB.

Kaxnpiit kananm DMA uMmeeT coOCTBEHHBINM OUT 3ampoca MpepbIBaHUs B KOHTPOJIEPE
npepbiBanuii. IIpeppiBannss DMA ¢ukcupyrorcst B peructpe ILAT wu paspemarorcs B
peructpe IMASK. Ilpuoputer 3amnpocoB npepsiBaHuil oT kaHaioB DMA (ukcupoBaHHBIA U
OINpeJIeNIEH B KOHTPOJIEPE MPEPHIBAHUI.

Omnpoc peructpa DSTAT MoxkeT UCONb30BaThCA KaK allbTE€pHATHUBA IPEPHIBAHUSAM IS
ONpeAeIICHUs OKOHYAaHUsI OJJMHOYHOM nocienoBarenbHocTh DMA. Eciii BKITFOUEHBI LIETIOYKH,
ornpoc DSTAT Henb3st HICTIOJIb30BaTh, T.K. CJIEAYIOIIAs ITOCIeI0BaTeIbHOCTh DMA MOXKET OBIThH
Ha MMOJIXO0J€ B MOMEHT BO3BpaTa craTyca o pe3yjabTaram ompoca.

7.5.4.7  3anyck u okonuanue nocneoosamenvnocmeit DMA

JlaHHas TJIaBa pacCMaTpUBaeT 3alyCK, MPUOCTAHOBKY, BO3OOHOBJICHUE U OKOHYAHHE
nocienoBarenpHocted DMA.

3anyck nocnedosamenvnocmu DMA
[TocnenoBarensHOCTE DMA 111 KaHanoB 0-3 3amyckaeTcs B OJHOM U3 CIIy4acB:
— BritoueH kaHain DMA, out 3anmpoca DRQ paBeH HyI10;
— BKiIOUeH kaHan X DMA, ycranoBnen Out 3ampoca DRQ u Ha Bxome nDMARx
MPOUCXOUT MEPEXO0] OT BHICOKOTO K HU3KOMY.

ITocnenoBarenbHOCT DMA 117151 KaHAIOB 4-7 3amycKaeTcs B cllydae:
— BKJIIOYEH KaHat DMA u uMeeTtcst 3anpoc OT NepeaTynka KaHajla CBSI3M Ha MPUEM
naHHBIX B Oydep nepenatuuka. but 3anpoca DRQ He umeeT 3HayeHUS.

[TocnenoBarensHocTh DMA 1151 kaHanoB 8-11 3amyckaercs B cinydae:
— BKJIIOYEH KaHal DMA u umeercs 3anpoc OT NpHUEMHHKA KaHajla CBSI3U O HATMYHUU
naHHBIX B Oydepe npuemHuka. but 3anpoca DRQ He umeeT 3HadyeHUs.

[TocnenoBarensHocTh DMA 17151 kaHanoB 12-13 3amyckaercs B ciy4ae:
— BKII04YeH KaHat DMA u umerotcs nanneie B Oydepe kanana. bydep kaxxaoro kanana
MOJKET MPUHATH 10 YeThIpexX onepanaoB. but 3anpoca DRQ He nmeeT 3HaUeHHUS.

Jns 3anmycka HOBOW mnociexoBatenbHOCTH DMA  mocne 3aBepuieHust TeEKyLIEH,
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 COOTBETCTBYIOIIHMI emy OuT may3bl B peructpe DCNT ycraHoBieH. YcTraHOBKa Outa
May3bl MOKET MPOU30UTH B JTF000M MOMEHT pabOThI KaHAIA: KaHAIl MOXKET paboTaTh, 3arpyKaTh
[ENMOYKYy WM 3aBepmuTh paboty. [loaToMy mociie yCcTaHOBKM OWTa Tay3bl IOJIB30BATEIb
JOJIKEH IPOAHAIM3UPOBATH COCTOSIHUE KaHala, €CJIM OH HAMEPEH BBIIIOIHATH C KAHAJIOM KaKHe-
TO JEHUCTBHA.
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Eciin MOMEHT yCTaHOBKM Nay3bl IpPHILEICS Ha 3arpy3Ky LENOYKH, OUT Iay3bl HE
OCTAaHOBUT 3arpy3Ky LIEMOYKHU, U JJO MOMEHTA 3arpy3ku nenodyku noje TY peructpa TCB Gyner
gutatbest Kak 0. XOoTst OUTHI COCTOSTHUS B TOT MOMEHT OyyT MOKa3bIBaTh, YTO KaHAIl aKTUBEH.

Eciin MOMEHT ycTaHOBKM OMTa may3bl MPUIIENCS Ha 3aBEpIICHHE PabOThl KaHAIOM,
nosie TY peructpa TCB Oyner paBHO HYJIO M PErHCTp COCTOSIHUSL YKaXeT, 4YTO KaHal
HE aKTHBEH.

YcranoBka Outa nay3sl B MOMEHT HOPMaJIbHOM pabOTHI KaHala (TepechliKa JaHHBIX )
BBI3BIBAET OCTAHOB omepanuil nepenauu. [Ipu 3ToM KaHalbl ¢ 4€TBEPTOro Mo 13 HEMEIIEHHO
npekpanaT onepauuu nepecbulku. Kanansl ¢ 0 mo 3 HEMEQIEHHO NMPEKpaIlalT onepauuu
YTCHUS JAHHBIX W3 MCTOYHMKA, HO MNPOJOJDKAIOT BBINOJHATH HE3AaBEPIIECHHBIE ONEPALNU
3amucu. B ciyyae Hanuuus He3aBEPIICHHBIX OMEpaIUil 3alKiCH, TOCJIe YCTAHOBKH OHWTA May3bl
SOC-mmHa CTaHOBHTCA HENOCTYIMHOW s smapa mporeccopa. Pa30mokupoBka AOCTyma
MPOU30UAET TOJIBKO MOCIIE 3aBEPLICHHS OTIEPALIMI 3AUCH.

VYcraHoBka O6uTa may3sl O3BOJISIET 3aMKUcaTh HOBoe akTuBHOE 3HaueHune TCB (mone TY
HE paBHO HYNI0) B akTUBHBIN peructp TCB. Panee ynomuHanocek, 4To Takasi 3aliuch MPUBOJAUT
K reHepanuu arnmapaTHoi ommOku. OJHAKO B ciiydae May3bl Takas 3amuch paspenieHa. Eciu
ciydail 3amucu 0e3 OuTa may3bl paccMaTpHBaeTcsi Kak cOOW B mporpamme, TO 3alUCh C
YCTaHOBJIEHHBIM OMTOM May3bl €CTh OCO3HAHHAs IOCJIEI0BAaTEIbHOCTh JIEUCTBUNA MO CMEHE
pekrMa paboThl KaHaia. DTO TO3BOJIET OTJIOKHTH 3a/1ady, BBITIOJIHAEMYIO KaHAJIOM, U
3anporpaMMHUpOBaTh KaHajl Ha Oosiee MpHOpUTETHYIO 3a1ady. [locie e€ 3aBepIieHust COCTOsHUE
KaHaJia MOKET ObITh BOCCTAHOBIIEHO.

Nmeercs 0COOEHHOCTh B MEPENpOrpaMMHUPOBAHMM KAaHAJIOB C HYJIEBOTO IO TPETH.
Ecnu HoBoe aktrBHOE TCB nmeer nosie TY Takoe ke, kak akTuBHbIN peructp TCB kanana, To
JIaHHAs 3alKCh PaCCMaTPUBAETCS TOJIBKO KaK MOIbITKa Moaudukanuu peructpa DP (nanpumep,
MOTIBITKA BCTaBUTh LENOYKYy). B 3TOM ciy4yae mpu 3amucu OOHOBISIETCS TOJNBKO 3HAUYEHUE
peructpa DP. Bce apyrue 3nauenus HeusmeHHbI. [1loaToMy, 4TOOBI 3a4aTh HOBBIM OOMEH MJIA
KaHaJIOB C HYJIEBOI'O IO TPETUI HEOOXOIUMO:

— COXpaHUTH TeKylIHe 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 KaHajle BO30OHOBIISIETCS, KOTIa
COOTBETCTBYIOLIUI eMy OMT may3sl B peructpe DCNT cOpaceiBaeTcsi B HOMb. [ KaHAIOB C
4eTBepToro mno 13 3To o3Ha4yaeT HEeMEIJICHHOE BO300HOBIEHHE PAOOTHI B COOTBETCTBUU C
komannoit TCB. [[ns xaHamoB ¢ HyJIEBOTO MO TPETHH cOpoc OuTa may3bl MOKET MPHUBECTU K
npoleaype NpoBepKy MpaBuiibHOCTH KoHurypauuu TCB, eciii Bo BpeMst nay3bl ObLIN 3alUCH
B TCB peructpsl.

Oxonuanue nocineoosamenvnocmu DMA
[TocnenoBarenbHOCT DMA 3aKkaHYMBAETCS B OJTHOM U3 CIy4aeB:

— PErucTpbl KOJIMYECTBA PaBHBI HYJIIO U LIEMIOYKA 3aKaHUUBAETCS;
— KaHan oTkitoueH copocom nosig TY B ogHom u3 TCB u DP peructpax. Ilpu aTom
Takas 3anuck He akTuBHOro TCB MoxeT nporcxoauTh B 1000 MOMeHT. OHa O4eHb HENPUATHA
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JUTSL KAHAJIOB C HYJIEBOTO 110 TPETUH T.K. 0O BOCBMH TPAH3AKIIUI YTEHUS MOKET OBITh 3aITyIIEHO
BO BHYTPCHHIOIO WJIM BHEIIHIOK TaMATh W TOCJIE OTKIIOUCHUS KaHaia BCE OTH JaHHBIC
TIOCTYIIAT BO BHYTpeHHUH Oydep konTpoiuiepa DMA u OynyT yTepsiHBI, €CITM KaHaJl BEIKITFOUCH.
Ecmm x sTomMy BpemMeHHM KaHal Oy[eT BKJIIOYECH JUIsi HOBOM 3aJadd, TO OCTaBIIUECS OT
MpeAbIIyIIeH 3aaun JaHHbBIE BBI30BYT OMIMOKY B paboTe KaHaia T.K. Oy/neT oOHapyKeHO YTO
TPOM30IILTA 3aITUCh TAHHBIX, KOTOPHIC HE YATAJIHCH.

755 Kaunaasl DMA 0011ero Ha3Ha4eHus

Uetsipe kanana DMA ¢ HylIeBOT0 MO TPETUH SIBISIFOTCS KaHAJIaMH OOIIET0 Ha3HAUYCHUS,
T.K. 00magaroT AByms peructpamu TCB 1 o3BoJISIOT IPOrpaMMUpPOBAaTh HICTOYHUK U IPUEMHUK
naHHbIX. Peructpel TCB kaHanoB onpenensoT clenyomee:

— KaHaJ BKJItoueH, eciii 06a oy TY B TCB DP He paBHbI HYIIIO;

— TPUOPUTET KaHajla BbICOKUHM, eciau Outr PR ycraHoBneH B omHOM U3
peructpos TCB DP;

— npepbiBanue DMA  Brmoueno, eciu 6ut INT yctaHoBieH B OAZHOM U3
peructpos TCB DP;

— pexuMm 3anpoca DMA BxmroueH, eciu 6ut DRQ ycrtaHoBieH B OAHOM U3
peructpos TCB DP;

— nosie LEN 10okHO ObITh OJJUHAKOBBIM B 00OMX PETUCTpaAX;

— 6ut CHEN nomkeH ObITh OIMHAKOBBIM B 000UX PErUCTPax;

— Iepejadya BHYTPEHHEW M BHEUIHEH MMaMATH YCTaHABIMBaeTcs B nojie TY peructpos
TCB DP. 3rto nozBomnsier 3pexkTuBHO nepenaBaTh JaHHBIE MEXAY BHYTPEHHEH MaMsIThIO
MpoLeccopa ¥ BHEMIHEW NaMAThIO WIIK YCTPOKWCTBOM;

— nosie CHTG He umeeT 3HaueHUs Uil 3TUX KaHAJIOB. B cilyyae 1ENOYKM KaxKJIbIi
peructp TCB 3arpykaeTcs HOBO€ 3Ha4€HHE B CBOM KaHajl B COOTBETCTBUU ¢ ero nojsiem CHPT.

Ilepenaua DMA wMexay BHYTPEHHEW NaMSTBIO IPOLIECCOPA W BHEIIHEH IAMSTHIO
TpebyeT oT onHoro kaHaima DMA reHeparuu aapecoB A 0OOMX THUIOB MaMATH. BHemHuMi
aZipec TeHepUupyeTcs B COOTBETCTBUU ¢ JaHHBIMU B peructpe TCB BHemHel namstu. Aapec
BHYTPEHHEN NaMsATH T€HEPUPYETCS B COOTBETCTBUU C JaHHbIMU B peructpe TCB BHyTpeHHEN
namsTta. Ecou 6ut 2D 8 TCB DP ycranosnen B onqnom u3 peructpoB TCB, o aapec storo TCB
Tak)Ke OOHOBJISIETCS B COOTBETCTBHH CO 3HaUeHHEeM Moaudukaropa B peructpe DY. Tlepenaun
BHYTPHU BHEIIHEW MaMSATH U BHYTPEHHEW MaMATU MOAAEPKUBAIOTCS. Takke moaiepKuBaeTcs
nepeiaya M1y BHEIIHEW MaMAThIO U BHEIIHUMHU YCTPOMCTBaMHU.

[Tone TY B peructpe DP ykaspiBaeT Tunm nepenaun. B Tabmuune 53 mpuBoAMiioch
OMMCAaHUE JOMYCTUMBIX KOMOMHAIIMM TUMIOB B OJTHOM KaHaye. Kaxkplif KaHal ¢ HyJIeBOro 1o
tpetuid umeet peructp TCB nepenaTynka v NpUEeMHHKA, I/I€ TEPEJATYMK CUNTHIBAET JaHHBIE
U3 NIaMATHU U IIEPEJacT UX NPUEMHUKY, a IPUEMHUK OTCHUIAET JaHHBIC B IAMATH.

Crnemyer OTMETHTB, 9TO OOIBIIMHCTBO apaMeTpoB TCB He UMEIOT OTHOIIEHUS K THITY
MaMsTH, a SBJSIOTCA ONMMCHIBAIOIIUMHU OJIOK NaMATH (KOTOPBIM MOXKET pa3MelaThCsl B JIH0O0OM
MECT€) WJIU OIMCHIBAIOT [TOBEIEHUE KaHala BO BpeMs paOOThI U NPU 3aBEPLIEHUH 0OMEHa.
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[TapameTpbl, OMUCHIBAIOIIHE OJIOK MTAMSITH:

— peructpsl DX u DY 3anaroT pasmepsl 0JI0ka U pacnoyioxKeHHe JIEeMEHTOB OJ0Ka B
aMsATH;

— Out 2D ompenensier, Kak paccMaTpuBaeTcs OJIOK JaHHBIX: KaK JIMHEHUHBIN WA Kak
JIByXMEPHBIN;

— Outel LEN onpenensitot 1iauHy onepanja 0oka.

[TapameTpsl, onKchIBaOIIKE MOBEICHNE KaHala BO BpeMs paOOThl U MIPU 3aBEPIICHUU
oOMeHa:

— Owut PR yka3pIBaeT, 4To KaHaJI UMEET BHICOKUI PUOPUTET;

— 6ut DRQ ompezenser akTUBAIMIO TPAH3aKIIUU IO BHEIITHEMY 3aIIpOCy Uil 6€3 Hero;

— out INT pazpemaer ¢opMupoBaHHe 3ampoca NPEpPbIBAHMUS K MPOIECCOpPY MO
OKOHYaHUU 0OMEHA;

— Oout CHEN pa3pemiaeT nenouky oneparuii;

— nosie CHPT xpaHuT agpec 1enouku;

— none CHTG onpenensieT npueMHUK LETIOYKH.

Bce st mapameTrpbl He 3aBHCAT OT Tuna oOMeHa. [lodTOMy mpHM paccMOTpEeHHU
pa3IMYHBIX BAPHAHTOB OOMEHA OyAeM yIelsITh BHUMAHHE TOJBKO TEM IapamMeTpaM, 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 J@HHBIX W3 BHENIHEW MaMATH BO BHYTPEHHIOI HEOOXOIUMO
3anporpammupoBath TCB nepegaTuuka s yTeHHs BHeIHeW naMsti, a TCB npuemauka aist
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, UYTO YKa3bIBaeT Ha BHEIIHIOIO

namsaTh. BeiOop mexay tunom 4 u 7 BauseT Toabko Ha qumHy noieit DXC, DXM,
DYC, DYM.

TCB npuemMHHKa JaHHBIX OIMCHIBAETCS AHAJOTHYHBIM O0pPa30M CO CIEAYIOIIMMHU
0COOEHHOCTSIMH, CBSI3aHHBIMU C BBIOOPOM BHYTPEHHEW MaMSITH:

— Peructp DP
Ilosie TY nomxHO OBITH PaBHO JBYM WJIHM TPEM, YTO YKa3blBa€T HAa BHYTPEHHIOIO
namsaTh. BeiOop mexay tunom 2 u 3 BauseT Toabko Ha quuHy noieit DXC, DXM,
DYC, DYM npuemMHuka.

— Peructp DI
Nunnuanu3upyeTcst Ha4allbHbIM aJpecoM 0JI0OKa JaHHBIX BO BHYTPEHHEH MaMsTH.
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Bce apyrue mapamerpst TCB s mepenartuvka M DPUEMHUKA OINKMCHIBAIOT OJIOKU
nmaMsITH M ToBeJeHuEe KaHama. I[lapameTpsl, OMUCAHHBIE BHINIE, HMEIOT OrPAHUYCHHUS,
OCHOBHBIMH U3 KOTOPBIX SBJISIOTCS:

— mojie LEN nmoipkHOo OBITE 0HAKOBEIM B 00oux TCB;

— out CHEN nomxkeH ObITh 01MHAKOBBIM B 000oux TCB.

Bei6op mexny tunamu oOMeHoB 2 U 3 wiM 4 W 7 3aBUCHUT OT pa3Mepa BEIUMYMHBI
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 HeJocTaTo4Ho 16 Out noas DXM st XpaHeHHs! TaKOTro 3HAUYEHHUS.
[TosToMy MBI BBIHY)KJEHBI MCIIOJIb30BaTh TUI oOMeHa 3 wiu 7 MecTo 2 wiu 4, 4ToObl 1moJe
MouduKkanuu Obuto 22 6uta. B 3TOM ciiyyae, yMeHbIIAeTCs pa3Mep IMoJisi KOJIMYECTBA.

7.55.2  Ilepeoaua u3 enympenneii Ramamu 60 6HEUIHION NAMANb

B cinywyae mepenauu W3 BHYTPEHHEH IMaMsITH BO BHEHIHIOK IaMATh HET HHUKAKUX
ocobenHoctel. [1o cpaBHEHHIO C pEeKUMOM, ONMMCAHHBIM B noanyHkre 7.5.5.1 «Ilepenaya u3
BHEIIHEH MaMATH BO BHYTPEHHIOK mNamMATh», TCB mnepegaTunka M INpPUEMHUKA IPOCTO
MEHSIIOTCS MECTaMHU.

TCB nepenartumka:

— Peructp DP

Ione TY nomxHO OBITH PaBHO JBYM WM TPEM, UYTO YKa3blBA€T HAa BHYTPEHHIOIO
namsTh. Beibop Mexay tunom 2 u 3 BiuseT TOJIbKO Ha anuHy noneid DXC, DXM,
DYC, DYM npuemMHuxka.

— Peructp DI

Wuunuanu3upyeTcst HagalbHBIM aJpecoM 0JI0Ka JaHHBIX BO BHYTPEHHEH MaMATH.

TCB npuemHuka:

— Peructp DP
Iosne TY nomKHO OBITH PaBHO YETHIPEM WJIM CEMHU, YTO YKA3bIBAa€T Ha BHELIHIOIO
namsaTh. BeiOop mexay tunom 4 u 7 BauseT Toabko Ha quuHy noieit DXC, DXM,
DYC, DYM npuemnuka.

— Peructp DI
WNuunnuanu3upyeTcst Ha4albHBIM apecoM 0JI0Ka TaHHBIX BO BHEUTHEH MaMsTH.

7.5.5.3  Ilepedaua u3 eneutneil namamu 60 6HEUIHIOW NAMAND

[TomoOHBIN THI Tiepenauyd BBIMOJNHSAETCS B ciay4yae, korga B TCB mpuemnHuka u
nepenaTurka nois tuna TY paBHbI yeTblpeM Wi cemu. Aapeca B peructpax DI gomxHbI
yKa3bIBaTh Ha OJIOKU TAHHBIX BO BHEIIHEH MaMSITH.

71.5.5.4  Ilepeoaua u3z eHympenHei namamu 60 6HYMpPEHHIOW NAMAND

JlaHHBIN T TIEpeJayy IPOrpaMMUPYETCS CIEAYIOLIUM 00pa3oM.
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TCB nepenatuuka:

— Peructp DP
[one TY nomxHO OBITH PaBHO JBYM WM TPEM, UYTO YKa3blBa€T Ha BHYTPEHHIOIO
namsTh. BeiOop Mexy Tunom 2 u 3 BIUseT TOJbKO Ha JuiuHy noneit DXC, DXM,
DYC, DYM npuemMHuka.

— Peructp DI
Nuunmanuzupyercst Ha4aJlbHBIM aJIpecoM OJI0KA TAHHBIX BO BHYTPEHHEH MaMsTH.

TCB npueMHHKA:

— Peructp DP
[Tosnie TY nmommKHO OBITH PAaBHO YETHIPEM HIIM CEMHU, YTO YKA3bIBAaCT Ha BHEIIHIOIO
namsTh. BeiOop Mexay tunom 4 u 7 BIusieT Toabko Ha qiuHy noneit DXC, DXM,
DYC, DYM npuemMHuka.

— Peructp DI
Nuaunmanusupyercs: HadalbHBIM aipecoM OJI0Ka JaHHBIX BHYTPEHHEH MaMsTH, HO B
MYJIBTUIIPOLIECCOPHOM aJPECHOM MPOCTPAHCTBE.

Takum o0Opa3oM MaHHBIM THUN TIepeAad HAMOMHUHAET Tepeaayy U3 BHYTPEHHEW BO
BHEIIIHIOIO MaMsITh, HO B KQU€CTBE BHEITHEH MaMATH YKa3bIBAETCS apec BHYTPEHHEHW MamsTh
TOTr0 K€ MpoIeccopa, HO B MYJIbTHUIIPOIIECCOPHOM aJPECHOM IMPOCTpPaHCTBE. B »aTOM ciydae
ka"Hai DMA omnpenenseT, 4To BO3MOXKHA Tiepeaada 0e3 3a1eiCTBOBAHUS KJIACTEPHOM IIUHBI U
BBITIOJTHSIET BHYTPEHHIOIO MTepechuiKy. Heo0X01uMo 0OTMETUTh OTpaHUYEHUS TAKOU TIEPECHLIKH:

— KOHTpPOJUIEp HE TPOBEPSICT: OTHOCUTCS JIM aJpec BHYTPEHHEW MaMsTH
MYJIBTUIIPOIIECCOPHOTO TMPOCTPAHCTBA K TMaMSITH OOIIEro Ha3HAYCHUS WM PETUCTpaM.
KonTposnep Bcerzia paccMatpuBaeT 3TOT aJpec Kak aJipec MmaMsTH;

— HEBO3MOXKHO BBHITIOJIHUTH MEPECHUIKY W3 BHYTPEHHEH MaMsTU B PETUCTPHI sApa WIH
perucTpsl epudeprun, UCIOIb3Ys MOAOOHBIN THIT TIepEIayH.

[lepecbuiku BO BHYTpPEHHEN MaMsTH ¢ HOMOIIbI0 DMA BBINOTHSAIOTCS KAK MUHUMYM
BJIBOE MEJJICHHEE, YeM TaKHE K¢ TMEPECHUIKH, BBIOJHCHHBIC sJIpoM Tporeccopa. OmgHako
MOJIE3HBIM MOXET OBITh TOT (haKT, UYTO TEPECHUIKA BBHITIONHSAETCS B (DOHOBOM pEXUME U
MIPOIIECCOP MOXKET BBITIOJIHATH B 3TO BpEeMs IPYTyIO padoTy.

7.5.5.5  Ilepeoaua u3 eneutnezo ycmpoicmaea 6600a/661600a 60 6HEULHION)

namams (FLYBY)

VICTOUHMKOM JTaHHBIX SIBJSIETCSI BHELIHEE ycTpoiicTBO, mostomy TCB mepenatumka
MMEET ClIeIyIoIIe 0COOCHHOCTH:

— HMCTOYHUKOM JIAHHBIX SIBIIIETCS YCTPOMCTBO, KOTOPOE HA BHEUIHEW IIMHE HE UMEET
aJpeca U UCHOJIb3YET CIEIHUAIbHBIC BHEIIHUE BBIBOJIBI JIJIS1 YIIPABIICHUS, IOATOMY IOJIE aJpeca
UCTOYHMKA Oe3paznuyuHo U nojie Moaudukatopa DXM u DYM noimkHO OBITH paBHO HYITIO;

— 6ut 2D nomkeH ObITh paBEH HYIIIO,

— KOJIMYECTBO JIaHHBIX, CYUTBIBAEMbIX U3 YCTPOMCTBa, onpenensercs nojaem DXC;

— mosie LEN 1nomkHO yKas3pIiBaTh Ha CJIOBO WM JBOMHOE CJIIOBO. DTO HE MOXET OBIThH
128-6uToBo€E CIOBO, T.K. pa3psAAHOCTh BHEIIIHEH MIUHBI He Oosiee 64 OuT;
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— none TY paBHO maTu. YkassiBaeT Ha pesxxum FLYBY.

[IpueMHUKOM NaHHBIX SBISETCS BHEIIHSS MaMiTh, modTomy TCB mpueMHuka kaHana
OIMCHIBAETCS CTAaHAAPTHBIM 00pa30M, Kak U B MPEbIIYIIUX Mepenadax. FMimeeTcs ToiapKo 0Ha
0COOEHHOCTh: peructp aapeca DI ngomkeH yka3plBaTh Ha BHEIIHIOW JUHAMUYECKYIO
namsaTe SDRAM. Tonbko ¢ Helt Bo3MoxeH pexxum FLYBY.

Oco6ennocts FLYBY mnepemaun coctout B TOM, 4To kKaHat DMA mo BHemHemy
3ampocy OT YCTPOMCTBA, Cpa3y MHULIMUPYET TPAH3ZAKIHIO 3aIMCHA BO BHEUIHIOIO MAMSATh, XOTS
JAHHBIX JUIs 3allUCH y Hero noka HeT. Korja TpaH3akuus 3allMCH MOSIBIISAETCS HA BHEIIHEH
MYJIBTUIIPOLIECCOPHON  IIHMHE, UHTEep(deiic BHEIHero mnopra HWHPOPMUPYET BHEIIHEE
YCTPOMCTBO, YTO OHO MOYKET BBICTABUTh HA IIMHY JAHHBIX CBOM JaHHbIC. DTH JTaHHBIE U
WCIIOJIb3YIOTCS B IIUKIIE 3aIIMCH BO BHEIIHIOIO MTAMSITh.

OCOOEHHOCTBIO JAHHOTO PEXKHUMa SBJSETCS TpsiMas MEpPechbliKa MEXAY BHEUTHUM
YCTPOMCTBOM U BHEIIHEN NaMATHhIO C MUHUMAJIBHBIM YYaCTHEM IIPOLIECCOPA.

7556  Ilepeoaua u3 enewineit namsamu 80 6HeutHee yCMPOUCM B0

6600a/svieooa (FLYBY)

Beiie Obu1 paccMOTpeH cilydail mepefayd AaHHBIX U3 BHEIIHETO YCTPOMCTBA BO
BHEIIHIOI NTaMsATh. Bo3Mo)kHa 1 0OpaTHas nepeaaya, KOrja BHEIIHEe yCTPOUCTBO BBICTYMAET B
POJIM IPUEMHHUKA JTaHHBIX.

B 3TOM ciiydae MCTOYHMKOM JaHHBIX BBICTYNAET BHELIHSS JAMHAMHUYECKas NaMsTh U
TCB nepenatunka MOXeT ObITh OMUCAHO cTaHIAPTHBHIM 00pa3zom. TCB mpuemMHuKa OnuChIBaeT
YCTPONCTBO BBOJIa-BBIBOJIA U UMEET OCOOCHHOCTH:

— IMPUEMHHUKOM JaHHBIX SIBIISIETCS] YCTPOMCTBO HA BHEIIHEH IIMHE, KOTOPOE HE UMEET
azpeca ¥ KOTOPOE UCIONB3YET CIIEIMAIBHBIC BHEITHUE BBIBOJIBI JIJIS1 YIIPABJICHUS, [IO3TOMY I10JIE
aapeca DI npuemnuka 6e3paznuyno u noje mogudpukaropa DXM u DYM nomxHO ObITH paBHO
HYJIIO;

— 0ut 2D nomxeH ObITh paBEH HYJIIO;

— KOJIMYECTBO JIaHHBIX, 3aIMChIBAEMBIX B YCTPOUCTBO, onpeaenseTcs nonem DXC;

— nosie LEN nomkHO yka3bIBaTh Ha CIOBO WM JIBOMHOE Ci0BO. OHO JOKHO OBITH
paBHo momo LEN B TCB mnepemartumka. 1o He MoxkeT ObITh 128-OmMTOBOE CJIOBO, T.K.
pa3psAaHOCTh BHEIIHEN IIMHBI HE Oosiee 64 OuT;

— noisie TY paBHO mATH. YKa3biBaeT Ha pexuM FLYBY.

Oco6ennocts nganHoit FLYBY mnepemauu cocroutr B TOoMm, utro kaHai DMA 1o
BHEILIHEMY 3aMpoCy OT YCTPOMCTBA MHULIMUPYET TPaH3aKIIMIO YTeHUs BHelIHel maMsts. Korga
TPaH3aKLMs YTEHUS MOSBISETCS Ha BHEIIHEW MYJIbTUIPOLECCOPHOM IIMHE M BHELIHSSA aMATh
BbIJIaeT JJaHHBIC HA MIMHY, HHTep(delc BHEIIHEro mopra HHPOPMHUPYET BHEIIHEE yCTPOHCTBO,
YTO OHO MOXKET IIPUHATH JaHHbIE ¢ IMHBI. Ha 3TOM nuki yreHus 3akanumsaercs. IIponeccop
HE IIepeChUIAET NNpOoYUTaHHble faHHble B DMA koHTposep.

7.5.5.7 Cemagpopvet DMA

Kananet DMA ¢ Hyn1€BOro 110 TpeTHUi SIBJISIFOTCS KaHAJIAMU 0011I€Tr0 HA3HAYEHHS U MOT'YT
UCIIOJIb30BAaThCA PA3NMYHBIMM BEIYIUIMMH YCTPOMCTBAMHM WM IIPOLIECCAMHU. Y CTPOMCTBO,
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KOTOpPOE XOYeT MCIOIb30BaTh KaHal DMA N0JKHO ONpeAennTh, JTOCTYIIEH JIM OH B TEKYIIHMM
MOMEHT, T.K. KaHajibl DMA sBIsIOTCS CUCTEMHBIM pecypcoM. PekoMeHI0BaHO naenaTh 3TO
IPOTrPaMMHBIM METOJOM, UCIOJIb3YsI COINIACOBAHHYIO 00JacTh B MaMITH Ka)KJ0To Mpoleccopa
JUTSL OTIPEIENIEHUS TOCTYITHOCTH KaHajJoB. JTa 00JIacTh MaMsTH JOJHKHA MEHATHCS TOJIBKO IIPH
WCIIOJIb30BAHUH ONEPALMH «UTEHHE-MOAN(PUKALNS-3AITICH.

7.5.5.8  Pexcum keumupoeanus

Kaxnplii u3 dersipex kaHaioB DMA MoryT 3amyckaTbCsi BHEIIHHMM 3allpOCOM —
nDMARO, nDMAR1, nDMAR2 n nDMAR3.

JlocTyn 3ampammBaeTcs, KOria BHEIIHUE YCTPOMCTBA BBICTABIIACT HU3KANM YPOBEHb HA
nDMARX. ®poHT BHeHIHEero curHaia (UKCHPYETCsl MPOLECCOPOM M CHHXPOHU3HUPYETCS C
TakTOBOM yactoror SOC-MMHBI Ipoleccopa.

BHemnee ycTpolicTBO HE 00513aHO KJ1aTh IEUCTBUTEIBLHOTO MPOX0XKACHHS TPAaH3aKIUU
Ha [IMHE, IPEXK/IE YEM CAENATh CIeAYIni 3ampoc no TMHu nDMARX. 3anpocs! XpaHATCs BO
BHYTPEHHEM CUYETUHMKE KaHasa. CYyeTYMK XpaHuT 10 15 3anpocoB, Tak 4TO BHENIHEE YCTPOMCTBO
MOJKET co371aBaTh /10 15 3ampocoB, Mpesk/ie YeM MepBblii OyaeT oopadboTaH.

Bosnee 15 3anpocos 6e3 nepenaun DMA MoryT BeI3BaTh HENIPEICKa3yeMble pe3yIbTaThl.
Ecnun xanan DMA oTkirodeH, To cOoTBeTCTBYIOIMN curiail nDMARX nuraopupyercs.

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 NaMsATH, BHEIIHEW ITAMATH U OJTHUX ITOPTOB CBS3HM K APYTUM ITOPTAM CBSI3H.

Oco0eHHOCTBIO KaHaoB DMA nopToB cBsI3U SIBJISETCS TO, YTO BCE OHU UMEIOT TOJIBKO
onuH peructp TCB. Jlns kaHanoB ¢ uerBepToro no ceapmoit 3ro TCB nepenarurka, KOTOPBI
YUTAECT JTaHHbIC U3 BHEIIHEH WIM BHYTPEHHEW NAMATH U OTIPABISAET JaHHBIE B NEPEAATUHUK
nopra cBsi3u. st kaHanoB ¢ BockMoro 1o 11 ato TCB npuemHnka, KoTopblii OepeT JaHHbIE U3
IIPUEMHHUKA IIOPTA CBSI3H U NIEPECHUIAECT UX BO BHYTPEHHIOK UJIM BHEILIHIOK MTaMSTh.

Kak u B ciydae kaHaynoB oOIlero Ha3HaueHUs, OOJbIIMHCTBO mapameTpoB TCB He
MMEIOT OTHOIICHUS K MOPTY CBSA3H U OMHCHIBAIOT TOJIBKO OJOK JAHHBIX JIMOO MOBEACHNE KaHala
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 NaHHBIX OT MOPTOB CBSI3M BO BHYTPEHHIOI WJIM BHEIIHIO NaMSTh
JOJKHBI MCIIOJIb30BATHCS TOJIBKO KaHalbl ¢ BocbMmoro mo 11. Ilpuemnuk TCB 3tux kaHamos
JIOJDKEH OBITh 3alPOTPaMMHPOBAH COOTBETCTBYIOIIIUM 00pa30M.

s mepenaur BO BHYTPEHHIO MaAMSTh:

— Peructp DP

[one TY nomkHO OBITH paBHO JBYM WM TPEM, YTO yKa3blBaeT HAa BHYTPEHHIOKO
MaMSTh.

— Peructp DI
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NHunpmanu3upyercs HadaabHbIM aJpecoM OJIOKA JaHHBIX BO BHYTPEHHEW NaMsTH,
KyZa OyAyT IepechbuIaThCsl JTaHHbIE U3 MOPTa CBS3H.

Jlis mepenadn BO BHELIHIOIO NTAMSATh

— Peructp DP
ITone TY nomkHO OBITH PaBHO YETHIPEM WJIM CEMHM, YTO YKa3bIBaeT HAa BHEUIHIOIO
aMATh.

— Peructp DI
WNunnuanu3upyeTcst HadajlbHbIM apecoM 0JI0Ka JaHHBIX BO BHEIIHEN MaMsITH, Ky1a
OyayT nepecbuIaThCsl TaHHbIE U3 TIOPTa CBSI3H.

[lepenaya Bcerma MHUIMHMPYETCS TMPUEMHUKOM KaHana cBsizu. Kak Tombko Oydep
MIPUEMHHUKA 3arpyKaercsl MPUHATHIMA JAHHBIMU, NOCBLIAETCS 3ampoc K kaHainy DMA, u oH
BBITNIOJIHSIET NIEPECHUIKY JTAHHBIX B 0JIOK JaHHBIX onucbiBaeMblil peructpom TCB.

Kananet DMA mopToB CBsI3W UMEIOT OJIHY OCOOEHHOCTh MPU OPTaHMU3AIUHU EMOYKH
omepaluii: eciu B YHUBEpPCadbHOM KaHaje HoBoe 3HaueHue TCB mMoxeTr ObITh 3arpyxKeHo
TOJIBKO B PETUCTP TOTO K€ KaHaja, TO JIJIs KAaHAJIOB IIOPTa CBA3M MOKHO yKa3aThb HOMEp KaHaja-
npueMHuka, cienyrouiero TCB. IlpaBna HoMep kaHana-mpuUeMHUKA JIEKUT B IUANa30He OT 4 10
11. ITosTomy mocie oKOH4YaHHUSI pabOThl OJIMH KaHall MOXKET MHUIIMUPOBATH pabOTy APYroro
KaHaJa.

75.6.2  BuympenHnasn/éHeuwiHAs NAMANb — HOPM CEA3U

JIns1 mepechUIKy JaHHBIX U3 BHYTPEHHEH WJIM BHEITHEN NTAMSITH B TIOPTHI CBSI3H JTOJIKHBI
WCIIOJIb30BATHCS TOJIBKO KaHalbl ¢ yeTBepToro no ceapmoil. Ilepenarunk TCB 3Tux xaHanoB
JOJKEeH OBbITh 3alPOrPaMMUPOBAH COOTBETCTBYIOIIMM 00pa30oM.
Jns nepenaun U3 BHyTPEHHEN IMAMSTH:
— Peructp DP
ITosne TY nomxHO OBITH paBHO JBYM HIJIM TPEM, YTO YKa3blBa€T Ha BHYTPEHHIOIO
MaMSTh.

— Peructp DI
Nuunmanu3upyercs HadadbHBIM aIpecoM OJIOKA JaHHBIX BO BHYTPEHHEW MaMsTH,
OTKy/aa OyAyT YNTATbCs TaHHBIC JJIS1 TOPTa CBSI3H.

JIns nepenadn U3 BHEIIHEN NTaMATH

— Peructp DP
[Tone TY nomKHO OBITH PAaBHO YETHIPEM WMJIM CEMH, YTO YKA3bIBA€T HAa BHEIIHIOIO
MIaMSITh.

— Peructp DI
NHunpmanu3upyercs HadaldbHBIM aJpecoM OJIOKAa JAaHHBIX BO BHEIIHEW MaMSTH,
OTKyJia OyJyT YMTaThCsl JaHHBIE /711 IOPTA CBS3U

[Tepenava Bcerma MHUIMUPYETCsl TMEpenaTdyukoM mopTa cBs3u. Kak Tonbpko Oydep
MepelaTuhuKa CTAHOBHUTCSA MYCT — IMOCBUIAETCS 3ampoc K kaHany DMA, W OH BBINOJHSAET
NEPEChUIKY JaHHBIX U3 0J0Ka JaHHBIX, omuckiBaeMoro peructpom TCB, B 6ydep nmepenatunka
1opTa CBSI3U.
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7.5.6.3  Ilepecvinika medxncoy nopmamu ceésa3u

KonTtponnep DMA noaaepXxuBaeT BO3MOKHOCTh NMEPECHUIKN JAaHHBIX MEXKY TOPTaMU
CBs131 0€3 UCTOIB30BAHMS MPOMEKYTOUHBIX OydepoB B mamsiTu. [IoHATHO, UTO Mepeaya MOKET
WITA OT MPHUEMHHMKA MOPTA CBA3M B MEpPENATUYUK MOpTa CBA3U. [[OCKONBKY WHHIIMATOPOM
nepenayd B JAHHOM CiIydae BBICTYIIAaeT IPUEMHHUK MOpTa CBSI3M, TO TakKWe Ieperadu
MOAICPKUBAIOTCA TOIBKO KaHamamMu DMA ¢ Bocsmoro 1o 11. OTiaudyuem Takoi nepecbulkd OT
MEPEChUIKM B TAMATh SBISIETCS HEOOXOIUMOCTH JIOMOJHHUTEIHHOTO KOHTPOJS TOTOBHOCTH
nepeaaTurKa KaHaiaa CBSI3U MPUHSTH JaHHBIE OT IprueMHNKa. OCOOCHHOCTH TPOTrpaMMHUPOBAHHUS
TCB npueMHuKa KaHaJIOB € BOCBMOTO 110 11COCTOSUT B ClieIytOIIeM:
— Peructp DP
[Tone TY momxHO OBITH PaBHO €AMHUIIE, YTO YKA3bIBAET HA MOPT CBSI3H.
— Peructp DI
Nuannmanusupyercs aapecoM nepeaaTurka mopra CBsizu, KOTOPbIN OyAeT IpUHUMATh
nannabie. Anpec 0x1F04A0 mns mopra cBasu 0, Ox1F04A8 nma mopra ceszu 1,
0x1F04B0 nna mopra cBsizu 2, 0x1F04B8 nns mopra cBs3u 3. Ha camom nerne B
JAHHOM aJipece BaKHBI TOJBKO OUTHI 3 U 4. C MX MOMOIIBIO KOAUPYETCS HOMEpP
nepenaTyrka nopra cBsasu. Bee npyrue OUThl 6€3pa3nuyHBbI.
— Momudukatop DXM nomxeH ObITh COPOIIIEH.

[lepenaua Bcergja WHHUIMUPYETCS] TOTOBHOCTHIO TMPUEMHHKA KaHalla CBA3U U
TOTOBHOCTBIO TepelaTyuka KaHama cBsizu. Kak Tombpko Oydep mNpueMHHKA 3arpyskaercs
MPUHATBIMU JAHHBIMM, TOChUIaeTCA 3ampoc k kaHanmy DMA. Kanan DMA ananusupyert
coctosiHie Oydepa mepegaTyrika, B KOTOPBIA OH 3alMporpaMMHUpPOBaH 3amucarh JaHHbe. Eciu
Oydep mepenaTynka KaHajga CBA3U IMyCT — MPOUCXOIUT MIEPEChIIKA.

757 Kanaasl AUtODMA

JBa kanana AutoDMA c nHomepamu 12 u 13 noaiepkuBarOT BO3MOKHOCTb MTEPECHUIKU
JaHHBIX OT BHEIIHEr0 BEAYIIEro YCTPOWCTBA BO BHYTPEHHIOI MaMsTh mpoieccopa. biok
nanHbiX B TCB npueMHuKa onuchiBaeTcs CTaHAApTHBIM o0pa3oM. [TapameTpsl paboThl kaHama
U 3aBeplieHUs pabOThl KaHala OMNpeNeNsioTCad CTaHJapTHBIM 00pazoM. EauHCTBEHHBIM
orpannueHueM B TCB sBasiercs To, uto Tin oOMeHa TY qoyeH ObITh paBEeH IBYM WIIH TPEM,
T.€. IPUEMHUK JAHHBIX BCEr/la BHYTPEHHSS MAMSITh.

Kaxnpiii kanan AutoDMA umeer 6ydep nanubsix. Kanan 3anpammuBaeT BBINOJTHEHHE
TpaH3aKLMHU, KaK TOJbKO B Oydepe nosBisAoTcs naHHble. Pazmep Oydepa JaHHBIX COCTaBIsIET
yeTbipe 128-pa3psanbix cnoBa. TpeboBanueM B paboTe KaHaja SBISETCS COOTBETCTBUE pa3Mepa
JAaHHBIX, 3alMCBhIBAEMbIX B Oydep, pa3mepy onepania, KOTOpblil onpenensiercs nojiem LEN B
peructpe TCB.

Kanan mpunuMaer nanubsie B Oydep, TOIBKO KOrJa OH aKkTUBEH. Eciau mpoucxomut
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
HaJN4usl HECKOJIBKAX AKTUBHBIX KaHAJIOB, IBITAOLIIMXCS OJHOBPEMEHHO IOIYYUTh JOCTYI K
BHEIITHEH \ BHYTpEHHEH MaMsITH.

7.5.8.1 DMA enympenneit namamu

Kananst DMA mony4aroT [AOCTYyn K BHYTPEHHEH MaMsITH COIJIaCHO CBOUM
npuopureraM. B 1enom morepsi npou3BOAUTEILHOCTH MIPU MEPEKIIOUCHUN MEXIY KaHallaMU
orcyrcTByeT. JltoOass koMOMHAIMS TOPTOB CBSI3M M JAPYTMX IMOPTOB ISl NEpeAadyd HUMEET
OJIMHAKOBYIO MaKCHUMaJIbHYIO0 CKOPOCTh BHYTPEHHEW NIEpeiaun, COCTABIIAIONIYIO OHY Mepeiady
DMA Ha TakT.

C Touku 3peHus ObICTpoIeicTBHS KaHalbl cBs3u DMA (c 4 o 11) umerot cneayromue
0COOEHHOCTH:

— KaHaJbl C YETBEPTOro MO CEAbMOM MpH paboTe ¢ mepenaTdyukaMu MOPTOB CBS3U
MaKCUMaJIbHO 3arpy’karoT IIHUHBI Ipolleccopa B cliydae, KOTJa IepeaaTdyuku padoTaroT Ha
MaKCUMaJIbHOM YacTOTE U MPU IIMPUHE IINHBI B 4eThIpe 6uTa. B 3TOM ciiydae nepenadya 0HOTO
128-paspsimHoro cioBa (6€3 KOHTPOJIST) MPOUCXOAMT 3a 16 TAKTOB YaCTOTHI Mporieccopa (BOCEMb
takToB SOC-munsel). [losromy kanamy DMA neoOxomuMo 3a BoceMb TakToB SOC-IIHUHBI
yCHeTh MPOYUTATh HOBBIC JaHHBICE M3 BHYTPEHHEW mnamatu. Eciu npu yteHuu He Oyner
KOH(MIUKTOB JocTyna, kaHail DMA MoeT chenarh uyTeHue 3a ceMb TakToB. Ilpu 3Tom ecnu
paboTaroT Bce 4YeThIpe mnepeaaryuka, KoHTpouiep DMA Oyner reHepupoBaTh TpaH3aKIHH
Ka)KJIbIe YeThIPE TaKTa U3 BOCHMU;

— KaHaJbl ¢ BochbMoro noll mpu pabore ¢ mpueMHUKaMU MOPTOB CBSI3M MaKCUMATHHO
3arpykaroT IIMHBI Mpolleccopa B Cilydyae, KOTJa MPUEMHUKH pa00OTaloT HAa MaKCHUMalbHOM
YacTOTE W MPH IIMPUHE IIUHBI B YeThIpe Outa. B aToMm ciayudae mpuem oaHoro 128-paspsaHoro
cinoBa (0e3 KOHTpOJSA) MPOMCXOJHUT 3a 16 TaKTOB YacTOTHI Iporeccopa (BOCEMb TaKTOB
SOC-mmmnbl). [Toatomy kanamy DMA Heobxoaumo 3a BoceMb TakToB SOC-IIMHBI yCHETh
3amMcath HOBBIE JAHHBIE U3 MPUEMHUKA BO BHYTPEHHIOIO MaMsTh. Eciu npu 3anucu He Oyzaer
KOH(MIUKTOB J0CTYyTA, TO KaHAT DMA MOXeT 3To cienaTh 3a ABa TakTa (TaKT Ha aHAJIN3 3a1poca
OT MpPUEMHHMKAa W TaKT Ha apOuTpax noctyma). IIpu 3TomM ecnu paboTalOT BCE YETHIPE
IIPUEMHMKA, TO KOHTposiep DMA Oyzaet reHepupoBaTh TPaH3aKIMKM KaXble YETHIPE TaKTa U3
BOCBMH.

Takum o0pa3om, eciu BKIOYUTH BCE BOCEMb KaHAJIOB MOPTOB CBSA3H Ha MAaKCUMAaJIbHOM
94acToTe, TO MBI OyZIleM UMETh 3allpoc K BHYTPEHHEH mamsaTH co cTopoHbl DMA KaxapIil TakT
SOC-muHbl. M0OXHO CKa3aTh, YTO KaHAJIBI C HYJIEBOTO MO TPETUN 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 BO3MOXHA OIINOKa B UX paboTe, 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 ocraercsa 50 % BpeMeHH.
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Ha cxopocts 00MeHa kaHanoB DMA ¢ BHYTpeHHEN aMsAThIO BIUSET TaKkKe U padbora
npoiieccopa. Ecnu mpoueccop uvacto obOpamaercss Ha SOC-mUHY I YT€HUS JAHHBIX C
nepupepuiHbIX pEruCTPOB, TO OH MOXKET IpUTOpMakuBatb DMA, eciiu UK YTEHUS TONA1aeT
Ha 3anpoc oT DMA. Torna npu nocryne k SOC IFIFO npoueccop Oyzaer umeTs 0oJiee BBICOKHIA
MPUOPUTET, U KOHTposuiep DMA Oyzaet npuTopMaxuBaTh.

C Touku 3peHus ObICTPOACHCTBHS KaHAIbI OOIIET0 Ha3HAUEHUS (C HYJIEBOTO 110 TPETUH)
UMEIOT CIEAYIOUINEe OCOOCHHOCTH:

— TpaH3aKUMM KAHAJIOB pa3/elieHbl Ha JBE 4YacTU. B mepBoi 4acTH BBINOJIHSETCS
YTEHHE ITaHHBIX U3 TaMATH BO BHYTpeHHUI 0ypep DMA. Bo BTOpOIi 4acTu HAET 3aMuch TaHHBIX
u3 Oydepa B mamsThb;

— 4eThIpe KaHajla UMEIOT o01uii Oydep pasmepom BoceMb 128-pa3psaHbIX CIOB;

— KaHaJIbl MOTYT 3alycKaTh 10 8-MU ONEpalMil YTEHUs, HE JOKHUAASICH BBIMOTHEHUS
olepanui 3aIuncu.

B03MOXXHOCTh TeHepalMu cpa3y BOCBMH TpaH3aKUHWM YTEHHS OJHUM KAaHAJIOM
3HAYUTEIBHO YBEIMUMBAET CKOPOCTh 0OMeHa. Eciiu Ob1 BTOpast TpaH3aKIMs HAUWHAIACh TOJIBKO
MocJie BBIMIOJHEHMs (pa3bl 3alMCU NMEPBOM TpaH3aKLMU, CKOPOCTh padOThl KaHayla ObLIa Obl
npaktuiyecku B 10 pa3 memiennee. Bmecte ¢ Tem npu paboTe HECKOJIBKHX KaHAJIOB OOIIEro
Ha3HAUYEHUs CaMbli MPHOPUTETHBIM KaHal NMPAKTUUYECKH IIOJIHOCTBIO 3aXBaTbIBaeT TpaguK
KOHTpOJUIEpa, W CIEAYIOUIMN KaHaJl MOXKET HadaTh Iepefady TOJIbKO IIOCJIE ITOJIHOTO
3aBepiuIeHUs 0OMeHa Oosiee BBICOKONMPHOPUTETHOrO KaHana. [o3ToMy MOXET okKa3aTbCs, YTO
LIETI0YKa W3 YeThIpeX omnepanuil Ha oAHOM KaHaie DMA MOXET BBINOJHUTHCS C TOM XKe
CKOpPOCTBIO, KaK M 4eThIpe 0OMEHa OJHOBPEMEHHO Ha Pa3HbIX KaHajaX. DTO CIPaBEJIMBO AJIs
cilydasi IepechUIOK MEXKy BHYTpEHHEH M BHEUIHEH mamsaThio, koraa 6ut DRQ paBen Hymto u
KaHaJI He YKJET BHEIIHETO 3aIpoca.

7.5.8.2 DMA eénewmnen namamu

Pabota ¢ BHEIIHEH MaMsIThIO UMEET 0COOCHHOCTD, CBA3aHHYIO C TEM, UTO JIOCTYIT K dTOU
MaMsITH HAMHOTO MEJJICHHEee, 4eM K BHYTpeHHed. Eciu qocTynm K BHYTpEHHEW mamsiTu Jyist
KoHTposuiepa DMA moxeT npoucxoauth Kaxabld TakT SOC-IIUHBI, TO JIOCTYH K BHEUIHEH
naMsITH OyZeT MPUTOPMAXKUBATHCS M3-3a 00Jie€ HU3KOM YacTOThI BHEIIHEH MIMHBI. B myuriem
cinydae (Hampumep, npu goctyne K SDRAM) 3To MoeT ObITh OJTUH TAKT BHEITHEH IITUHBI.

Kontpomiep DMA moxer orceuiaTe kKaxablid TakT SOC WIKMHBI 3apOC K BHEUIHEH
namsTi. D1H 3anpockl nonangaot B OFIFO Buemnero unrepdeiica. bydep storo unrepdeiica
MMeEeT OTpaHUYCHHBIN pa3mep — He Oosiee BochkMu 3amuceid. [Ipu aTom 3ammck B Oydep unet co
ckopocthio SOCCLK, a utenue co ckopocthio SCLK. OObI4HO YacTOTa BHEIIHEH MIMHBI KaK
MUHHMMYM B JiBa pa3a Hrke yacToThl SOC mmnsbl. [TosTomy 3anonnuB Oydep 3a BoceMb TaKTOB,
koHTpoiuiep DMA Oyzner oxunaTh Halu4dre cBOOOJHOrO Mecta B Oydepe, U B JalbHEHIIEM
CKOpPOCTB 3anucu B Oydep OyaeT COOTBETCTBOBATH CKOPOCTH uyTeHUsI. CKOPOCTh YTEHUS 3aBUCUT
ot MHOTUX ¢aktopoB. Hampumep, ais SDRAM sto:

— HaJM4We TPaB JIOCTYIA K BHEIIHEW MUHE (3TO HYKHO JJIS JTF0OOTO THTIA TTAMSTH);

— OTCYTCTBHUE PEreHepalluy NaMsATH B MOMEHT 3aIpoca J0CTyna;

— OTCYTCTBUE HE00X0IuMOCTH reHepupoBaTh komanay ACT;
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— JUJIMHA 3alpamnuBacMoOro orcpanjia U mpruHa IMWHbI JaHHbIX BHEIIHEH ITaMSITH.

[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 TaMATH OTCIIEKUBAET CUTYALIMIO TIOCIEI0BATENIBHOTO IOCTYIIA
K OJTHOM CTpaHHILIE JUHAMUYECKON IMAMSITH U MOAAECPKUBAET KOHBEHEPHBIN JOCTYI B IIpeJenax
OJIHOW CTpaHMIIbI. DTO MO3BOJSET 3HAYUTEIBHO YCKOPUTH OOMEH. DTOMY CIIOCOOCTBYET U TOT
(akTop, UTO KaHaJbI C HYJIEBOI0 IO TPETUN MOTYT (DOPMHUPOBATH 1O BOCBMH IIOCJIEIOBATEIBHBIX
3anpocoB. [[ns AMHAMMYECKOH NaMATH OYEHb HENPHUATHBIM MOMEHTOM SBJISIOTCS YacThle
JOCTYIIBI B pa3JIMYHbIE CTPAHULBI TAMSTH T.K. 3TO BBI3bIBAET HEOOXOAMMOCTh YaCTO BHIIIOJIHATH
IoA3aps] TEKYLIEH CTPaHULbI U 32aHOBO aKTUBUPOBATh CJIEAYIOIIYIO CTPAHHUILY.

JlonoHUTENbHAs CJI0XKHOCTh BOZHUKAET NPHU paboTe B MYJIbTUIIPOLIECCOPHOI CUCTEME.
Ecnu nporneccop 3axBaTui MUHY Ui OOMEHa, AJi1 HETO OYEHb BaKHO UMETh OJIOK 3alpOCOB K
BHEIIHEH MaMATH T.K. B 3TOM CIy4yae OH MOXKET BBIINOJIHUTH BCE UX BMECTE, HE OCBOOOXKast
LIMHY IIOCJIE OJHOIO 3ampoca. 34eCh BO3MOXKEH BBIMIPHIII B CKOPOCTH HM3-3a OTCYTCTBHS
HEOOXOUMOCTH YacTO BBIMOIHATH apOUTPaK TOCTYTIA.

Kananel cBsa3u DMA Taxke MOTyT COXpaHSTh CBOU JIaHHBIE BO BHEIIHEN MMAMSITH WIH
OpaTh laHHbIE U3 BHEIIHEHW namsATH. B npunnune, ecnu paboTaeT TOJIBKO OJUH KaHaJl (Ha MpUEM
WIM Tepenavyy), TO Npu paboTe C BHEIIHEW JAMHAMUYECKOM MaMSIThIO €CThb BEPOSITHOCTH
MOJIIEPKKU BBICOKON ckopocTu obmeHa. [Ipu mocienoBaTesIbHOM JOCTYyIE K MaMATH U IpU
mUprUHe WUHBI B 64 OWTa MOKHO NOJYYHUTh CKOPOCTb JAHHBIX OJIM3KYI0 K MaKCUMAalbHOU
CKOpOCTH KaHana cBsi3u. OJHAaKO eciu pabdoTaeT HECKOJIBKO KaHaloB, TO 3(PQPEeKTUBHOCTH
oOMeHa OyAeT CHUXKAThCs M3-3a HEMOCEI0BaTEIbHOTO JOCTYIA K NaMsITH. B ciydae kaHaioB
CBsI3M 00JIee CKOPOCTHBIM BAPUAHTOM MOJKET OKa3aThCs MPUEM JAHHBIX U3 MTOPTa CBSI3U B Oydep
BHYTPEHHEW MaMsATH, a 3aTeM IMepechlka 3Toro Oydepa BO BHEUIHIOIO MaMATh, YeM MpsMas
[IepEeChlUIKa U3 KaHaJla CBSA3H BO BHEIIHIOKO NIAMSATh.

7.6 Iloptsl cBsa3u (LVDS)

[Ipouieccop coaepKUT YETHIPE MOTHOMYIUIEKCHBIX NOPTA CBSI3H, KAXKJBIA U3 KOTOPBIX
o0ecreynBaeT JONOJHUTEIbHBIE BO3MOXKHOCTH BBOJIA-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 — ¢ yacTtoTor a0 500 MI'm, kaxabiit mopT
CBSI3M MOKET MOJAJIepKUBaTh nepenayy 10 500 MOaiT B ceKyHay B KaX/JI0M HaIllpaBiICHUU AJIs
KOMOWHUPOBAaHHOW MaKCUMAaJIbHOI MPOIyCKHOW criocobnoctu 4 I'6aiit/c.

[TopTsl cBsA3HM 0OECTIeYNBAIOT JONOIHUTEIBHBI KOMMYHUKAIMOHHBIN KaHa, KOTOPBIT
WCIIONb3YETCd B MYJBTUIIPOLIECCOPHBIX CHCTEMAaxX Uil OCYLIECTBIEHUS JBYXTOUYEUHOMU
MEXKIIPOLIECCOPHOU CBsI3U. [Ipuioxenns Takke MOT'yT UCIIOIb30BaTh MOPT IS 3arPY3KH.

VYrpasneHue nepenadel sApOM IIPOLECCOPA BBITOIHAETCS MTOCPEACTBOM MEXAHU3MOB
IpephpIBaHUs U OIpoca. YIpaBieHHe nepenadeil koHtpomwiepom DMA BeinonHsAeTCs 4depes
HazHaueHHble DMA-kanansl mpuema/mepenaun. [Ipum stom Bce kananst 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 ¢
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Pucynok 48 — [loaknrodyeHre MOpPTOB CBS3U HA KPUCTAIIE

ITopT cBSI3M COCTOUT U3 ABYX YacTeW — MepelaTunK U npueMHuK. Kananel nepenaun u
npueMa HMEIT TpohHoW Oydep, kak mokazaHo Ha pucyHke 49. bydepHbie peructpsi,
noaximoueHHble K SOC-muHe, noctynHsl nporpamMmmucty kak peructpsl LBUFTX nu LBUFRX.
Onu sBastores 128-pa3psaaHbIMH, 0TOOPa)KaeMbIMU B MAMSTH YHUBEPCAIbHBIMU PETUCTPAMH.
Peructpbl nomoMHUTENbHBIX Oy(epoB U CABUTOBBIE PErHCTPbI SABIAIOTCS MPOTPAMMHO

HCOOCTYITHBIMHU.
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S0C BUS
FAN
TX BUFFER A BUFFER
1
TH BUFFER R TEMFORERY
BUFFER
2
T BHIFT A BHIFT
REGISTER REGISTER
N ’_\

Pucynok 49 — ApxuTekTypa nopra CBsI3H

JononautensHas Oydepusanus MO3BOJISET KOHBEHEPU3UPOBATH OIEpAIlUU MpUEMa-
nepenadyd mopra CBsA3M M omnepauun KoHTposuiepa DMA. Takxke mMeeT 3HaueHUe, 4TO
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
WCIIOJIb3YIOT BHEIITHUE BBIBOJBI MUKPOCXEMBI, KOTOpbIE onucanbl B Tabnuie 98. B Tabmure
MIPUBEJICH MEepPEeUeHb BHIBOJIOB OJJHOIO MOPTA CBSA3M. 3HAK ‘X’ B MMEHHU CHUTHAJA YKa3bIBaeT Ha
mopt cBsi3u — 0, 1, 2 wim 3. B Habop BHEWIHUX BBIBOJIOB MOpPTa CBSI3U BXOMAAT Kak
mudpepeHnanbHbIe BBIBOJIBI, TaK M OOBIUHBIC BBIBOJBI. (s Kaxkaoro muddepeHImaisHoro
BbIBOJIA cyllecTBYeT napa JuHui: P u N. Ha nunun P nnepeiaercs nCTUHHOE 3HaYECHKUE CUTHAJA,
a Ha TMHUM N NPOTHBOMNONOXKHOE. Pa3aenbHble MMHBI JaHHBIX JJI IpUEMa U AJi Mepeaadu
UMEIOT pa3psIHOCTh dYeThlpe Oura Kaxknas. [Ipm 3TOM wHMeeTcs peXUM Mepefadu c
MCIOJIb30BAHUEM TOJIBKO OJHOTO pa3psija MIWHbI TaHHBIX U3 YEThIPEX.

Tab6numa 98 — Onucanue BEIBOJOB — MOPTHI CBS3U

CurHan Onucanue
LxDATO3-0P [[nnra nanapix 3—0 nepegaya LVDS P
LxDATO3-0N [[Innra nannapix 3—0 nepegaya LVDS N
LXCLKOUTP | TakroBslii renepatop nepegauu LVDS P
LXCLKOUTN | TakroBslit renepatop nepenaun LVDS N
BxonHoW curHanm MmOATBEPKICHUS mepeAaaTyrka. Mcmonb3yss 3TOT CHUTHal,
MPUEMHUK YKa3bIBAET MEPEIATIYNKY, YTO MOXKHO MPOJIOJIKATH Mepeavy

LXACKI
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Curnan Onucanue
3aBepiienne O1oka. Korga mepemaya BBIMOTHSIETCS ¢ HCMONb3oBaHeM DMA,
JAHHBIA CUTHAJ YKa3bIBae€T MPUEMHHUKY, UYTO IEePEAaBacMblii OJIOK 3aKOHYHIICS.
LxBCMPO [Tepen HayaOM WHULMATU3AIMH ITOPTA, TOPT CBSA3U BBIIAET CUTHAI BHICOKOTO
ypoBHsi Ha LxBCMPO (nmeakTuBHpOBaH), yKa3biBas MPUEMHHKY, YTO IOPT
MOJICOeIMHEH
LxDATI3-0P Hannbie 3—0 nmpuem LVDS P
LxDATI3-ON Hannbie 3—0 npuem LVDS N
LxCLKINP TakrtoBbiii reneparop npuema LVDS P
LXCLKINN TakrtoBbIii TeHepaTop npuema LVDS N
LXACKO BrixogHoW curHanm MOATBEpPXKACHUS TNpuUeMHUKA. Vcmons3ysh 3TOT CUTHAI,
X MPUEMHHUK YKa3bIBaeT MEPEIAaTUUKY, YTO MOXKHO MPOJIOIIKATH Iepeayvy.
3aBepmienne Omoka. Korma nepenaya BBITIONHSIETCS ¢ UCIIONb30BaHueM DMA,
LxBCMPI JAHHBIA CUTHAJ YKa3bIBaeT MPHUEMHHUKY, YTO IepEAaBacMblii OJIOK 3aKOHUHJICS.
X [Tocne copoca curHain Beicokoro ypoBHst Ha nLxBCMPI ykasbiBaeT Ha TO, 4TO K
MPUEMHHKY TIOPTA MOJKIIOYCH BHEITHUH IepeIaTInK

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 MoJIy4aeT JaHHbIe ¢ Ipyroro ycrpoictsa. Kaxapiii kanan
OCYIIECTBJIIET OOMEH JJAHHBIMU, UCTIONB3YS /IO YEThIPEX OUTOB JAHHBIX U UCIOJIb3YS CUTHAIBI
LxCLKOUTP/N, LxACKI, LxCLKINP/N nu LxACKO misa ynpaBiieHus repeayeii JaHHbIX.
Curnanel NLxBCMPI u nNLxBCMPO ucnonb3yroTcest 17151 ”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&ACK] % LE& CKO
GETS »| TTETE

Pucynok 50 — Kondurypanus nopra cBs3u (4eThIpexpa3psIHbIi pexum)

L¥DHATIOOR 1 LeDATIOR
LafiAToH T | LepaTon
LaCLECUTF - _ | ke
LaC LECUTH il T
LEACK] |- LeACKD
EFD = TEECHA

Pucynok 51 — Kondurypanus nopra cBsi3u (0JHOPA3PSAIHBINA PEXKKIM)
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[TopTel cBs3M mpoueccopa SBIAIOTCS TaKTUPYEMBIMU BBICOKOCKOPOCTHbIMU LVDS
nopramu naHHbix. LVDS saBnsiercs crangaprom ana auddepennnanbHoi nepegayu CUTHalIOB
MEXIy ynajgeHHbIMH 3nemMeHTamMu. LVDS obecnieunBaer Oojiee BBICOKYIO YacTOTy, Ooiiee
BBICOKMI YPOBEHb YCTOMUMBOCTH K IlIyMaM, OoJie€ HU3KOE SHEPronoTpediieHue M MEHbIlEee
YHUCJIO AJEKTPOMArHUTHBIX ITOMEX.

[Tepenaua curnano LVDS tpebyet nuddepennuansuoro 3aBepiienus. Huwke nokaszan
MpoIece mepenadn uepe3 MmopT OT OJHOW MUKPOCXEMBI K Apyroi (pucyHok 52). BHyTpeHHuE
100 Om pesucropsl 3aBepiieHuss (RT) Ha cropoHe mpreMHHKa 00€CIeUrnBAOT BBITTOTHEHHE
naHHOro TpeOoBaHus. JIMHUM HA TUIaTe AOHKHBI OBITH MO BO3MOXKHOCTH OJMHAKOBBIMH JUIS
TOTO, YTOOBI TOJJIEPKUBATH OJIMHAKOBOE BpeMs 3aJEP>KKU JJIs BCEX BBIBOJIOB JAHHBIX U
TaKTOBBIX CUTHAJIOB.

Jluanu HecummeTpuuHbix curHanoB (LxACKI, LxACKO, nLxBCMPI u nLXxBCMPO)
HE TaK KPUTHYHBI, HO UX 3aJIePKKU JOJDKHBI ObLITH OJIM3KU K 3aJ€p>KKaM COOTBETCTBYIOIIUX UM
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 nepenayu Mexay MUKpocXxeMaMu

TaktoBbie Bxoabl LXCLKINP/N Hencnonb3yeMbIX NPHEMHHMKOB NOPTOB CBSI3H
AOJKHBI OBITH J0OONpeesieHbl 0 JAONMYCTUMBIX JIOTUYECKHX YPOBHell HamnpsiKeHUs
(BbICOKOr0 MJM HHM3KOro). Pexomennyercs moakmtouath BxoJ LXCLKINN k VSS uepes
pesuctop HOMuHaIOM 4,7 kOm, Bxoag LxCLKINP x VDD_IO uepe3 pe3uctop HOMHUHAIOM
4,7 xOm.

7.6.3 TIlpuem u nmepenayva JaHHBIX

OOMeH TaHHBIMU OCYIIECTBIISIETCS TIOCPEICTBOM 3alUCH B Oydep nepeaadn 1 YTeHHEM
u3 Oydepa npuema. J[nmuHa mepeaBaeMbIX JAaHHBIX Bcerga paBHa 128 Outam. Bce nmanubie,
3anucaHHble B Oydep rnepenayn, KOMUPYIOTCS B CABUTOBBIN PETUCTP, KaK TOJIBKO OH CTAHOBHUTCS
IyCTBIM, U MOCJIE 3TOro nepenaroTcs. [IpueMHUK pa3pemaer mpoaoKEeHUE NMpueMa J1aHHbIX,
TOJIBKO KOTJ]a €ro CIBHUIOBBIA PErucTp MyCT WM, Korja B ero Oy(epHBIX perucrpax ecTb
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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,
IIPUEMHUK ITepeMeIaeT JaHHbIC U3 CABUTOBOTO perucTpa B Oydep npruema, Korjaa oH CBOOOICH.
Ecnu npueMHUK HE TOTOB IPUHATH CIAEAYIOLIEE CIIOBO TAHHBIX, OH UCIIOJIb3YET JINHUIO
noarBepxaeHus LxACKO mis mpruocTaHoBKH pabOTHI IEpeIaTIHKA.
Nmena  perucTpos, M0JIb30BAaTEIIb  MOJKET

KOTOPBIC HUCIIOJB30BaTh IIpu

MPOrpaMMHUPOBaHHH MTOPTOB CBSI3U MpuBeAeHb! B Tabmumax 99, 100.

Tab6numa 99 — Peructpst 6ydepoB nepenaTyrka U MpUEMHHKA IOPTA 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 04A1 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 | /MAHHbIC MPHEMHHKA MOPTa CBASH OX1F 04A4 | He onpeneneno
TosbKO uTeHune

LBUFRX(:1 | /MAHHbIC MPHEMHHKA MOpTa CBASH OX1F 04A5 | He onpeneneno
TosnbKO yTeHHE

LBUFRXQ:2 | A@HHbIC 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 | Ox1F 04A8 He onpeneneno

LBUFTX1:1 JlaHHbIE TIEpegaTInKa mopra CBszH 1 Ox1F 04A9 He onpeneneno

LBUFTX1:2 JlaHHbIE TIEpeaTuynKa nopra cBszu 1 Ox1F 04AA He onpeneneno

LBUFTX1:3 JlaHHbIE TIEpegaTInKa Mopra CBs3H 1 Ox1F 04AB He onpeneneno

LBUFRX1:0 | /MAHHBIC MPHEMHHKA MOpTa CBASH OX1F 04AC | He onpeneneno
Tonbko uTeHne

LBUFRX1:1 | /WAHHEIC MPHEMHINKA TOPTA CBA3H OXIF04AD | He onperenero
Toisbko uTeHue

LBUFRX1;2 | /MAHHBIC NPHEMHNKA MOpTa CRASH OX1F 04AE | He onpesneneno
Toisbko uTeHue

LBUFRX1:3 | /MAHHBIC MPHEMHHKA MOPTa CBASH OX1F 04AF | He onpeneneno
Tonbko uTeHne

LBUFTX2:0 JlaHHbIE TIEpeaTUnKa OpTa CBA3H 2 Ox1F 04B0 He onpeneneno

LBUFTX2:1 JlaHHbIE TIEpeaTInKa OpTa CBA3H 2 Ox1F 04B1 He onpeneneno

LBUFTX2:2 JlanHble epegaTyuKa nopra CBsizu 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 MPHEMHNKA MOpTa CRASH OX1F 04B5 | He onpexeneto
ToisbkO uTeHue
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Peructp HazBanue Anpec Suasertie 1o
YMOJTYaHHFO

LBUFRX2:2 | AQUHBIC NPHEMHHKA NOPTa CBAN 2.| o1 g4 | e onpeneneno
Tonbko yTEeHUE

LBUFRX2:3 | AQHHbIC NMPHEMHMKA HOPTA CBASH 2.| 4 1p0am7 | e onpeneneno
Tonbko yTeHUE

LBUFTX3:0 JlaHHBIE TIEpeaTYHKa [OpTa CBA3H 3 Ox1F 04B8 He onpeneneno

LBUFTX3:1 JlaHHBIE TIEpeaTYHKa [OpTa CBSA3H 3 Ox1F 04B9 He onpeneneno

LBUFTX3:2 JlanHble niepegaTymKa nopra cBsizu 3 Ox1F 04BA He onpeneneno

LBUFTX3:3 JlaHHbIC IEepeaTIMKa MOPTa CBI3H 3 Ox1F 04BB He onpeneneno

3.

LBUFRX3:0 | /\QHibIC MPHEMHIKA [OpTa CBS3H OXIF 04BC | He ompenencro
Tonpko uTeHnE

LBUFRX3:1 | AQUHBIC NPHEMHHKA NOPTa CBA3H 3. | o 4r g4pny | e onpenenero
Tonbko uTeHue

3.

LBUFRX3:2 | /iibIe MPHEMHIKA [OpTa CBS3H OX1F 04BE | He ompesesero
Tonpko uTeHnE

LBUFRX3:3 | AQHHbIC MPHEMHMKA HOPTa CBASH 3. | o 1poape | He onoeneneno
Tonpko uTeHnE

Tabnauma 100 — Peructphl ynpaBlieHHS M COCTOSIHHS TIOPTOB CBSI3H

3HayeHue mo

Peructp HazBanue Anpec
YMOTYaHHIO
Peructp ympaBieHHs NPUEMHHUKOM 0x0000 0001 nnm
LRCTLO nopra cBsizu 0 Ox1F 00EO 0x0000 0011
Peructp ympaBineHus IIPUEMHHUKOM 0x0000 0001 nnm
LRCTLL nopra cessm 1 Ox1F 00E1 0x0000 0011
Peructp ympaBineHus PUEMHHKOM 0x0000 0001 mnu
LRCTL2 [OpTa CBA3H 2 Ox1F 00E2 0x0000 0011
Peructp ympaBieHus  INPUEMHHUKOM 0x0000 0001 nnm
LRCTLS 1opTa CBsI3H 3 Ox1F 00E3 0x0000 0011
LTCTLO Pernctp  yNpapieHus MEPEfaTIHROM | 1 ey 000000000
nopta cBsizu 0
LTCTLL Peructp - ynpapieis - NEpeiaTIHKOM | )¢ s 000000000
nopTra cBsizu 1
LTCTL2 Pernctp  ynpapieus MEpEeiaTsikoM | o1 gyg 000000000
rnopTa cBsizH 2
LTCTL3 PerucTp  YUPABICHHA  NEPEAATIIKOM | 1 £ o7 0x00000000
IOpTa CBSI3U 3
3 Ox1F OOES8-
ape3epBUPOBAHbI 0x1F 00EF
LRSTATO Peructp cocrostHus NpHEMHHUKA MOpTa 0x1F 00FO 0x00000040
cBsi3u 0
LRSTAT1 Peructp cocrosiHus NpHEMHHUKA TOPTa 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 OPTA |\ ) e (o 0x00000002
cBs13u ()
P
LTSTATL €THCTp COCTOAHNS MEPEATIMKA MOPT | (v /e 0x00000002
cBs3u |
LTSTAT? Peructp cocTosiHus nepenaTanka nopra OX1F 00F6 0x00000002
CBSI3U 2
P
LTSTAT3 €THCTp COCTOAHMSA MEPEATIMKA MOPTA | (v o e 0x00000002
CBs3U 3
P
LRSTATCO erucTp copoca COCTOSIHUSI MPUEMHHUKA Ox1F 00F8 He onpeseneno
nopra cBsizu 0
P 0
LRSTATC1 CTACTp opOTa COCTOMMILT HPHEMHMES | (3 1F00F9 | He ompenernero
nopra cBsizu 1
P 0
LRSTATC2 CTACTP €OPOCa COCTOMMIT HPUEMIIEA | oy 1F 00FA He onpeneneno
1opTa CBSI3H 2
P
LRSTATC3 erucTp coOpoca COCTOSIHUSI MPUEMHHUKA O0x1F 0OFB He onpesenero
ropra cBsizH 3
LTSTATCO | Termep copoca COCTOML | 0x1FOOFC | He onpeneneno
nepeaTyrKa mopra cBsizu 0
P
LTSTATC1 eracIp copoca COCTOMIITL 1 0x1F 00FD He onpeneneno
repeaaTynKa nopra caasu |
P
LTSTATC2 eTHCIP copoca COCTORML | 0x1F00FE | He ompenenero
neperaTyrKa nopTa CBsizu 2
LTSTATC3 | Ceriemp copoca COCTOML | 0x1F 00FF | He onpeneneno
nepeaaTIrKa mopra CBs3u 3

7.6.4 Cesass ¢c DMA

Kaxxnp1ii mopt cBA3u coequHsercs ¢ AByMs kKaHanaMu DMA. OinH KkaHai HCIoab3yeTcs
JUIS IEpelayy JaHHBIX, B TO BpEMS KaK BTOPOM MCIOIb3YETCs ISl TpruemMa JaHHbIX. O0a kaHana
DMA cBsi3anbl yepe3 uHTepdeiic ¢ BHyTpEHHEH MaMsAThIO, BHEIIHEH MaMAThIO WIN JAPYTUMHU
Oydepamu noptoB cBsizu. llepenaTuvku MOPTOB CBSI3M C HYJIEBOIO MO TPETUH COEAMHEHBI
COOTBETCTBEHHO C YETBEPTOro mno ceapMoil kaHanmamu DMA. IIpueMHHUKM NOPTOB CBSI3U C
HYJIEBOTO MO TPETUM COEAMHEHBI COOTBETCTBEHHO ¢ BochMoro mo 11-ii kanamamu DMA.
Kananst DMA ¢ yeTBepTOro mo ceabMoil Ha3bIBalOTCS KaHAJIaMM Mepellayd, T.K. HNepelaroT
JAHHBIE NepeJaTYMKaM IOPTa CBSI3H, a KaHaJIbl C BOCBMOrO IO 11-i Ha3bIBalOTCS KaHajgaMu
IpyeMa T.K. IPUHUMAIOT JaHHbIE OT IPUEMHUKOB IIOPTA CBSA3H.

[Tepenatunk nopra cBs3u (GOPMUPYET CEPBUCHBIN 3ampoc K KaHaily 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 OH 3allMChIBAET CUETBEPEHHOE CIIOBO
naHHbIX B OydepHsiii peructp LBUFRX u kanan DMA BkitoueH.

Kanan-npuemank DMA (¢ BoceMoro mo 11) MoOKeT Takke HCIOJIB30BaThCS A
TPAH3UTHBIX MEpenay MOCPEICTBOM 3alMCH JaHHBIX W3 NPUEMHHMKA CBOEro MOpTa CBSA3H B
OydepHblli peructp mepematruuka jro0oro apyroro moprta cBszu. Kanam DMA npu stom
OTCIICKHUBAET, YTO Oy(PEpHBIN pErUCTp NepeaaTyuka CBOOOIEH.

7.6.5 3aBepuienue 0J104HOI Meperayn

OyHKIMs 3aBeplleHusl nepefadyrd OJoka MO3BOJSET MepelaTdyuky HH(POpPMHUPOBATH
MIPUEMHHK O TOM, YTO OJ0YHas Mepeaada 3aBeplleHa.

[Tockonbky kaHan nepegaun DMA TO4HO 3HaeT, CKOJIBKO CIIOB HEOOXOAMMO IMepeaaTh
Y MOKET OTCJIEIUTh MOMEHT IE€peadyu MOCIEIHErO CI0BA, TO BMECTE C 3AIIMCHIO MOCIEIHETO
cioBa B Oydep nepeaatunka, oH GOpMHUPYET CUTHAJ 3aBEPIICHUS Mepeayn 0JI0Ka U TepeaacT
ero B mnepegaTyuk BMecte ¢ gaHHbIMU. [lopT cBszu aktuBusupyer NLxBCMPO, koraa on
IepeaacT MociIeaHee CUETBEpeHHOe €iaoBO M B peructpe ympasieHus LTCTL ycranosien
pa3zpsan BCMPE.

Korma Bxonm NLxBCMPI akTuBeH, TO NPUHUMAIOIIUK TOPT CBA3U MEPEAACT ITY
uHpopmanuio kaHany DMA Bmecte ¢ 3anmpocoM. DTo MO3BOJSIET KaHaly nmpueMHUKY DMA
OTCIIEINTH 3aBEPILICHNE TPUEMa U 3aKOHUUTH CBOIO PaboTy.

7.6.6 IlpepbiBaHMS NOPTOB CBSA3M

[TopTsl CBA3M MMEIOT CIELUAIM3UPOBAHHBIE IIPEPBIBAHMS Ul YIPABICHUS TOTOKOM
JAHHBIX, KOT/1a TOPT CBS3M OCYIIECTBISIET IE€pefady C MCIOJIb30BaHUEM sApa Ipoleccopa
(B oTIMuUMe OT mepeAadd C¢ Ucnojb3oBaHueM KaHanoB DMA). IlpepbiBaHue OT mpHEMHHKA
IIOpTa CBSI3U SIBISIETCS AKTUBHBIM TOJIBKO TOrAa, Korjaa kaHan DMA nns mopra cBsA3M He
BKIroyaeTcsa. Ilopr mpuema aKTHUBM3MpYET NpPEpBIBAHME, KOrJa CYETBEPEHHOE CIIOBO,
roJy4yaeMoe nopTom cBsizu, oxxunaet B peructpe LBUFRX. IlpepsiBanne nprema nopra cBsizu
SIBJISIETCS. YyBCTBUTEIBHBIM 10 YPOBHIO U NTO3TOMY, €ci KaHait DMA, B3aumoielicTByrOIIui ¢
IIOPTOM CBSA3U, CTAHOBUTCS AKTHUBHBIM IIOCJIE€ pa3pelICHUs NPEPBIBAHUS IOPTa CBS3H, TO
IpepbIBaHuE MpHEMa MOopTa CBA3HM OYIeT JAEaKTHMBMPOBAHO U OyAeT CPOpPMHPOBAH 3arpoc K
DMA.

7.6.7 Huaunuuaau3anus mocje coOpoca u 3arpy3ka uepes nopT CBA3M

Crapt npoiieccopa MOXET ObITh BBINOJIHEH MOCPEICTBOM 3arpy3Kd HadyajbHOTO KOJa
IIPOrpaMMBbl YEPE3 MOPTHI CBSI3U. B 3TOM pexume nopt padoTaeTt Kak NOJUYMHEHHOE YCTPOHCTBO,
HAaCTpOCHHOE Ha TpueM naHHbIX. [locie cOpoca Bce yerbipe kanama DMA mopra mpuema
MHULMATU3UPYIOTCS s iepefadn 0610ka u3 256 ciaoB (3arpy3ka sipa) BO BHyTPEHHIOI NaMATh
no azapecam ¢ 0 mo 255 m HacTpamBarTCA A (GOPMHUPOBAHMS MPEPHIBAHKS MO0 OKOHYAHHUH
nepenayu 0oka (aHasornuHo kaHaiy Hosiib DMA). CooTBETCTBYIOIIME BEKTOPA MPEPHIBAHUN
st kaHanoB DMA ycTaHaBiuBaroTCsl B HYJIEBOM ajipec.
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[Tpu cOpoce wim 3anpeneHrnH MOPTOB CBSI3U YEPE3 PETUCTPHI YIIPABICHHUS, COIACPIKUMOE
OydepoB moprta cBsizu cOpacwiBaeTcs. [lociaegoBaTenbHOCTh 3arpy3KH MOpPTa CBSI3M TOCIIE
cOpoca cneayrommas:

— MPUEMHHK KaXJO0T0 MOpPTa CBA3U BKJIIOUYEH, T.K. 3HAUYEHUE almapaTHOro copoca ais
peructpa LRCTL paspemaer npuem nopta cBsizu (REN=1);

— Ha BbIBoJe nBMS nomkeH ObITh BBICOKHN ypOBEHb CHTHAja, YTO O3HAYAET
oTcyTcTBUE 3arpy3ku u3 BHemHero EPROM. B satom ciydae npoueccop »KI€eT NpepbIBaHus OT
OPYTUX UCTOYHUKOB.

— KOTI'JIa BHEIIHEE YCTPOWCTBO I'OTOBO 3arpy3vTh MPOLECCOP Yepe3 MOPT CBA3U, OHO
neaktuBupyet (paBeH eauHuie) BeiBoa nLxBCMPI nns maunuanuzanuu nopra. [locie aToro
MOPT MOKET MNPHUHATH 256 CJIOB JaHHBIX, 3arpy3uTh KX BO BHYTPEHHIOK MaMATh H
chopMupOBaTh 3aMPOC MPEPHIBAHUS K MIPOIIECCOPY.

7.6.8 IIporpaMMHasi HHUIIMAJTU3ALMS

[IpueMHuUK opTa cBsI3u UMeeT diar UHUIMANU3aun. JlaHnHupiii (aar ycraHaBirBaeTCs
anmapaTHbBIM criocoOoM mocie copoca mporeccopa. Hukakux npyrux GpyHkumii qaHasiid dar
He nMeeT. OH He OKa3bIBa€T HUKAKOTO BIMSHUS HAa pabOTy MPUEMHHUKA.

JlaHHbIi ¢uiar MOXKET OBITh YCTAHOBJICH WIIM COPOIIIEH MPOTrpaMMHBIM criocoOoom. st
ATOr0 HEOOXOUMO BHIKITIOYUTH IPUEMHUK U B OUT 7 perucTpa ynpaBieHUs 3alucaTh 3HaYCHHE,
KOTOPOE JIOJKHO OBITh 3arpyXeHo BO (hjar MHUIUAIU3auu. Jlanpiie ycTaHaBIMBaeTCs, Kak
MUHUMYM Ha OJIUH TakT OUT 6 perucrpa ynpaBieHUs U 3aTeM cOpachiBaeTcs (03 M3MeHEeHUs
3HaueHus O6uta 7). Takas mpolieypa NPUBOIUT K 3alMUCH BO (hjiar HHUIIMATU3AINN TPeOyeMoro
3HAYCHHUS.

7.6.9 IIporokoJ mepenaym JaHHBIX MOPTA CBSI3U

Kaxnplii mopT cBsi3M MMEET /Ba HE3aBUCHUMBIX KaHaja (KaHajl Nepeiadyd U KaHall
nmprema), KOTopble MOTyT paboTaTh oJHOBpeMeHHO. KaHan mepemaun mepenaer naHHbIC Ha
BHEIIHEE YCTPOMCTBO, KaHAJ MpUEMa MOJy4aeT JAaHHbIE C BHEIIHEro ycrporctBa. Kaxabii
KaHaJI OCYILIECTBIISIET epeady JaHHBIX Yepe3 OAHO- UM YEThIPEXPa3psAIHYIO IMHY JaHHBIX C
UCIIOJIb30BAaHMEM TpPEX THUIIOB KOHTPOJbHBIX curHaioB (TaOmnuma 98). Curnansl
LxCLKOUTP/N, LxCLKINP/N u LxACKI, LxACKO wucnons3yroTcs IJs YIpaBiIeHHUS
nepegaueit nanHbix. Curnaiasl nLxBCMPI, nLxBCMPO wucnonb3yrorcst aiiss ONoBEUICHUS O
3aBepIICHUH TEeKYIIel nepenayu 0JoKa.

Cy1iecTByeT HECKOJIBKO OOIIMX MPaBWII, KOTOPbIE MPUMEHSIOTCS B MPOTOKOJIE MOpTa
cBsi3u (pucyHkH 53 — 61). 3HaHME STUX MPABHUJI MO3BOJISET MOHATH IPUMEPHI, IPUBEICHHBIEC HA
nuarpammax. OO1iue npaBusa TaKOBBI:

— TiepBble TaHHBIE (OJJHO- WK YeThIpeXpa3psaHbIe) nepenatTcs no Gpouty (u3 «0» B
«1») TakToBOrO curHana nopta cBssu (yciaosao LXCLKOUTP);

— TOClieTHUE JaHHbIe (OJHO- WM YeThIpeXpa3psAHbIe) epenatTces 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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MuHuMaIbHBIH 00BbEM Mepeiadr JaHHBIX Yepe3 MOPT paBeH CUCTBEPCHHOMY CIIOBY.
CyeTBepeHHOE CJIOBO MOXKET OBITh IEpeaHO B TeYeHHE 16 TaKTOBBIX IIMKJIOB, KOTJa
HCIIOJIb3YIOTCS YEThIPE pa3psijia IUHbBI JAaHHBIX MM B TEYCHUE 64 IIMKIIOB, KOT/Ia HCIIOIb3YETCs
TOJILKO OJIMH pa3psja nanubix. Ha pucynkax 53 — 56 mokaszansl 00a cirydast.
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Pucynok 53 — [lluna qaHHBIX YeThIpe pa3psaa
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Pucynok 54 — [lluHa JaHHBIX OJIUH pa3psil

Ilepenaua nanHbIX HaunHaercs, korna Ha LxACKI BbICOKHMII ypOBEHb CHrHaia, 4TO
ob6o3Hauvaer, 4To Oydep npuema cBoboaeH. Kak mokasaHo Ha pucyHkax 55, 56, mepBbie OUTHI
JTaHHBIX 1ocToBepHBI 10 nepBoro ¢gponta LxXCLKOUTP u cnexyromue 3a HUMH OUTHI TAHHBIX

AOCTOBCPHBI 1O CPE3a TAKTOBOT'O CUTHAJIA.
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Pucynok 55 — [1opt cBsi3u «a» nepeaeT 0JTHO CUETBEPEHHOE CII0BO
HOPTY CBsA3U «b»

Ecnu Ha MOMEHT OKOHYaHUS Mepeadn TEKYIIUX JaHHbIX Oydep nepeaaTdyuka He mycCrT,
u ripu 3ToM Ha LXACKI ycTaHoBjIeH BRICOKHI ypoBeHb curHana (Oydep npuemManka cBo001eH),
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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
peanusyeTrcs nepegadya HeMpepbIBHOTO MOTOKA JJAHHBIX.
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Pucynox 56 — I1opT cBsi3u «a» mepesaeT ciaoBa MopTy CBSA3H «b» OJHO 3a IPYTHM

Ha pucynke 57 nmpuBeieHO COCTOSTHUE TTOPTa CBSI3U «by, KOT/1a OH HE TOTOB MIPUHUMATH
0oJblle JaHHBIX. B 3TOM ciydae mociie nepegayn TeKyIero cjaoBa JaHHbBIX MepeaaTdyuk Oyaer
XKIaTh TIOKA CUTHAJ MOJITBEPKICHUS HE PUMET BBICOKHI YPOBEHb.
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Pucynok 57 — I[Topt cBs3M «a» nepeaeT nopTy cBs3M «b» (IpUEMHHK 3aIlI0JIHEH)

[Tocne ycTaHOBKM CUTHaja TOJTBEPXKACHUS B BBICOKUN YPOBEHB 3aJIepiKKa MEXKITY
¢ponrom curnana LXACKI u nepBeim ¢ponTtom TaktoBoro curHana LxCLKOUT (wauamno
nepeavr IaHHbBIX ) COCTABISIET He Oosee 2 nmepuooB TakToBor yacToThl LXCLKOUT.

Ha mnocnenoBatenbHOCTh Tepefaud BIUSET YCTaHOBKA paspsioB BepudHUKaruu
nanHbix. 910 pa3psa RVERE B peructpe LRCTL u pa3spsan 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 OaiiTa KOHTPOJILHON CyMMBbI (OUTHI VX) M «ImycToro» Oaita (XX) BBITIONHSAETCS B
TEYCHHE JIBYX ITUKJIOB JJIS IIUHBI YEThIPEXPA3PSIHBIX JaHHBIX U BOCBMH IIMKJIOB JUJISl IITMHBI
OJHOpa3psIIHBIX AaHHBIX. Ha pucyHke 58 mpuBeneHa mocienoBaTeNbHOCTh Hepefaud s
cltydast OTHOPa3psTHOM IIUHBI JaHHBIX.
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Pucynoxk 58 — I[TopT cBsi3u «a» nepenaeT mopry cBsi3u «b» ¢ Bepupukanuein
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Coo01enust MeX 1y pa3InIHBIME YCTPOHCTBAMH B CICTEME OOBIYHO MMEIOT Pa3IHIHYIO
JUIMHY. B HEKOTOphIX ciydasx OJIOKM AAHHBIX TAKK€ MMEIOT Pa3IMuHylo AnuHy. [lpu stom
3HaHUe JAJUHBI 0JI0Ka HE BCerja JOCTYIHO JJIs HIPUHUMAIOLIET0 YCTPONCTBA U HE MOXKET OBbITh
IepeaHo NEPEeNAroIIMM YCTPOUCTBOM. B 3TOM cirydae Ha MOMOIIL NMPUXOIAT YIIPABISIOIINE
curaainsl NLXBCMPO u nLXBCMPI.

[lepenaromuii MOpT CBA3M YKa3blBaeT MOPTY CBsSI3U IpHEMa, YTO OJIOK 3aBEpIIEH C
MCIO0JIb30BaHHEM BbIxoiHOTO curHana NLxBCMPO nepenatynka, KOTOPBIA CBSI3aH C BXOJHBIM
curHaioM npuemarka NLXBCMPI.

Koraa npueMHuK pacro3HaeT 3TOT CUTHAI, TO OH NepenaeT nHpopmanuio kanary DMA
0 TOM, 4TO OJIOK JIJaHHBIX 3aBeplleH. B pe3ynbpraTe 3TOro kanatr DMA uraopupyer To, 4To €ro
CUETYHMK CJIOB €l He JOCTHUT 3HAaUeHHUs HYJIs, U paboTaeT Tak, Kak Mpu 3aBepIIeHUH OJI0Ka.

Curnan NLxBCMPO yka3biBaeT Ha 3aBeplIeHHE 0JI0Ka IEPEX0I0M Ha HU3KHUI YpOBEHb
nocite iepBoro pporta LxCLKOUT B mociiegaem cueTBepeHHOM ciioBe 0sioka. Ha nLXBCMPO
YCTaHABJIMBAETCS BBICOKMH YpOBEHb CHUrHaJla (HEAKTHBHBIN) Iepel MOCIEIHUM CpPE30M
curHasia LxXCLKOUT Toro e cuerBepeHHOro cioBa. CHUTrHan SBISETCS HEAKTHBHBIM, €CIU
paspsng TBCMPE copaceiBaetcss B peructp LTCTL wunu, xorma mepefadyud mopTa CBSI3U
BBIIIOJIHAOTCS 110 YIIPaBJICHHUEM sIpa MPOLECCOpA.

Pucynox 59 noka3ssiBaeT, Kak MoOpT CBSI3U «a» MepeaaeT CUTHAI MIOPTY CBS3H «b» 0 TOM,
YTO TEKyIIUii Oydep 3aBepiieH.
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Pucynoxk 59 — I[TopT cBsi3u «a» nepenaeT mopry cBsi3u «by» ¢ 3aBepuIeHuEeM OJI0Ka

Ha pucynke 60 mopt cBsi3u «a» nepegaeT CUTHaJIbl HMOPTY cBs3U «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 — [Topt cBsi3u «a» nepenaeT nopTy cBsA3M «b» ¢ 3aBepiieHuEM OJ10Ka
(HOBBIH OJIOK M3 TIOPTA CBSI3H «a» CIeAyeT HEMEJICHHO MOCIe 3aBEPIICHUS IEPBOTO OJI0KA)
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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 TNYyHKTOM Ha3HauyeHMs. 3aiepkku sl pa3nnyHblx TunoB curHaioB (LxCLKOUT wu
LXDAT3-0) momKHBI COOTBETCTBOBATH JOMYCKAaM, YKa3aHHBIM B TEXHHYECKOM OIMHCAHHH.
CymecTByeT 1Ba TUIIa OTPAHUYECHHUN JUIS 3aJ€PKEK B CUCTEME:!

— 3anepxkka oT LXCLKOUT B nepenatunke k LxCLKIN B npuemMHuKe 1U1I0C 33]1epKKa
ot LxACKO B npuemnnke k LxACKI B nepegatunke A0KHBI ObITH MEHBIIIE YeM TOJOBUHA
neproja nepesayd CYeTBEPEHHOIO CII0BA;

— MakcHMallbHas pa3HuLa MEeX1y 3aaepxkoil TpaccupoBku NLxBCMPO u 3aaepxkoit
TPACCUPOBKH TAaKTOBOTO CUTHaja (M JAHHBIX) COCTaBIseT OJHY TpPEeTh MepHoJa Ieperadyu
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 yepe3d LxACKO, To nepegaTunk aomxeH cHadana oopadotats LxACKI no toro, kax
oH oTnpaBuT cieayromue nanHsie. Ecin LxACKI He npoaHanu3upoBaH BOBpEMsi, TO JaHHbBIC
OyIyT yTepsSIHBI TPUEMHUKOM.
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| T
LaacKl | \4
y)
SETUP
. 0 0 0 AN ) 00 60 0 60 &
sonms O T Y
-I.-:-’
LbaCKD |
A
DELAY DELAY

Pucynok 61 — [Topt cBsi3u «a» nepenaeT nopTy cBA3U «b» ¢ 3a1epKKOit

7.6.11 MexaHu3Mbl omnpe/iesieHHs OIINOOK MOPTA CBA3M

[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 OIIMOKa HUCTEYeHUs] BPEMEHH, TO  YCTAHABIUBAIOTCS
cooTBeTcTBEeHHO pa3psAnbl TTER (ommOka ucreuenus Bpemenu nepenaun) B peructp LTSTAT
wim RTER (ommobka uctedenuss Bpemenu mnpuema) B peructp LRSTAT. Ecim ommbku
ucteueHuss BpeMeHu paspewieHsl B peructpax LRCTL wnmm LTCTL, to aktuBupyercs
anmnapaTHOE MPEPbIBAHMUE;
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— ecinu OOHApyXEeHO MEpEeNoJIHEHUE JaHHBIX B NpueMHuke, To paspsa ROVER
ycranaBnuBaeTcsi B LRSTAT. Ecnau paspemiena ommOka mepenoyiHEHUs JaHHBIX MpUEMa B
LRCTL, To akTUBUpYETCS anmnapaTHOE MPEPhIBAHUE;

— ecnu Bepu¢ukanus paspeumieHa B LRCTL u obHapyxeHa HeBepHasi KOHTPOJIbHAS
cymma, To paspsg RCSER ycranaBnmBaercs coorBeTcTBeHHO B LRSTAT um aktuBupyercs
anmapaTHOE NPEPHIBAHUC;

— ecnu aktuBHOe 3HaueHue 3anuchiBaercds B LRCTL wnmu LTCTL u 3HaueHue B
PEruCTpe yIpPaBICHUS SABJISIETCSA AKTUBHBIM, TO MIEPE3ANUCh PETUCTPA IPEJOTBPAILIAETCS, Pa3psl
RWER ycranaBnuBaercss B LRSTAT wmu paspsn TWER ycranasnuBaerca B LTSTAT
COOTBETCTBEHHO, aKTUBUPYETCS alllIapaTHOE MPEPhIBAaHUE.

[Tons B LRSTAT u LTSTAT, yka3blBalooliue Ha OUIMOKY, MOTYT OBIThb COpOILIEHBI
rocpencTBoM ureHus coorsercTByronux 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
oxkunanus (time-out) m paspsg TTER ycranmasmmBaetcst B8 LTSTAT. Ha nuamn LxACKI
UMeeTcsl CIIa0bIii pe3ucTop, IMOHMIKAIOIMIMK JIOTHYeCKHH ypoBeHb. B ciydae, eciau HeT
MOAKIIOUEHNUS TPHEMHHUKA, TO BXOJ OyJIeT B HEaKTHBHOM COCTOSHUM. JlaHHas ommoOKa
M03BOJISIET OOHAPYKUTH JINOO OTCYTCTBUE MPUEMHHUKA BooOI1I1e, 1100 cO0il B ero padore. Taxxke
3Ta omuOKa MO3BOJISET MPEAOTBPATUTH BO3MOKHOE 3aBUCAHHUE CHCTEMBI B CIIydae OKHJIaHHS
TOTOBHOCTH TMEpeayn.

7.6.11.2 Bpemsa oxcudanua npuemHuka

Ecnu mpunuMaromuii Oydep nmpueMHHKa MOJOH U HET JAO0CTyMa JIJIsl YTEHUS B TCUCHUE
2048 TakTOBBIX IHUKJIOB, TO MPOUCXOJHUT OIIMOKA OKOHYAHUS BPEMCHH OXHUIAHUS 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
OTIPABJIATh €T0 BMECTE C IIEpEaBacMbIM CUETBEPEHHBIM CJIOBOM. [lepenaya KOHTPOJIBHOIO
Oaiita pazpemraercs ycraHoBkod paspsga TVERE B peructpe LTCTL. KonTponbsHbIil O6aiiT
paccuMThIBAETCS KaKk cymMMa Bcex 0alTOB JaHHBIX, KOTOpbIE ObLTM mepenaHbl. 128-paspsaHoe
CJIOBO COCTOUT U3 16 OalTOB M KOHTPOJIbHBINM OAWT OTHpABISIETCS B KOHIE MEpeaadyn KakKIbIX
16 GaiitoB. 3a 6aliTOM KOHTPOJBLHON CYMMBI BCET/a CICIYET «ITyCTOM» OAMT.

Jlnst paspenieHuss BepuUKAMK JAaHHBIX TPUEMHUKOM HEOOXOIMMO YCTaHOBUTH
pa3psin RVERE B peructpe LRCTL. B 3Tom ciiydae npueMHUK TpUHUMAET mepBbie 16 OaiT
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.

AJTOpUTM KOHTPOJIBHON CyMMBI CIEAYIOLIUN

Checksum = muagmmii 6aiiT ot 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
aKTUBHOI'O 3HAYEHUS B aKTUBHBIN YIPaBISIIOLINI PErHCTp BBI3bIBAET OMIMOKY 3anucu. Takum
o0Opa3oM, Uit TOro, uToObl TIOMEHSATh HEKOTOpbIE MapaMeTppl OOMEHa HeoO0XOAMMO
MIPEABAPUTEIBHO BBIKIKOYUTH COOTBETCTBYIOIIMK IIPUEMHHUK WIM IIEPEIATIYUK U 3aTeEM
BKJIIOYMTH €r0 CHOBA C TPEOYEMbIM 3HaUEHHUEM.

7.6.12 Peructp ynpajieHusi npueMHnkoM nopta cBsizu (LRCTLXx)

Peructpst LRCTLX ompenensitoT mapameTpsl Npuema i nopTa cBsa3u. l[Ipu stom
IUPUHA TIOPTa CBSI3M MOXKET ObITh 4 unu 1 6ut. CyliecTByeT BO3MOXKHOCTh 3aJ1aTh IUPUHY
MopTa CBsI3U BO BpeMs cOpoca. 3nauenue copoca st peructpoB LRCTLx pauo 0x0000 0001,
eciu mipu cOpoce 3HaueHue Ha BeiBojie LINK DWIDTH = 0 (RDSIZE=0). Ecnu nipu cGpoce
3HaueHue Ha BbiBojie LINK DWIDTH = 1, to 3nauenue copoca mist peructpoB LRCTLx
spisietcss 0x0000 0011 (RDSIZE=1). [logpo6GHoe omnucanue pa3psioB perucTpa MNpruBeaIeHO B
tabnuie 101.

Tabnawmma 101 — Peructp LRCTL

Hopep 6uta Nwms Hasznauenue

0 REN but BKItOUEHUs IPUEMHUKA:
1 — BKITIOYEH;
0 — BBIKJTIOUEH

1 RVERE | Pa3pemenue KoHTpos Ipu pueme

1 — pa3pemeno;

0 — 3ampemieHo

2 RTOE | Pa3pemenne npepeIBaHus B Cilydae OOHAPYKEHHS OITUOKH time out
3 RBCMPE | Pa3spemenue ananusa sxojna nLxBCMPI:

1 — pa3pemeHo;

0 — 3ampereHo

4 RDSIZE | Pa3mep mMHBI JaHHBIX NIPHEMa!
1 — yersIpe OuTa;
0 — oanH OuT

5 ROVRE | Pa3pemenne npepbIiBaHus ITPH MTEPETIOTHEHUN Oydepa MpUeMHHKA:
1 — pa3pereHo;
0 — 3ampereHo

6 RINIF | Pa3pemenue npoBeieHus MPpOLEAYypbl MHUIMATH3ALNN:
1 — BRINOMHUTE MHUIHATH3AIMIO ¢ TToMolbio RINIV 3Hauenus;
0 — He BBIMTOJTHATH HHUIIMATN3AIHIO

7 RINIV | 3nauenne gaHHBIX, KOTOpPBIE HCHOJB3YIOTCS TPU  TPOIEAYPE
MHUIIAIN3alAN
31:8 - 3ape3epBUPOBAHO

Peructp He MOXET U3MEHATHCS B MPOLIECCE BBITIOJHEHHUS ONepanuu oOMeHa. 3amuch
AKTUBHOTO 3HAYEHUS B KOHTPOJIbHBIM PETUCTP JOMYCKAETCSA, TOJbKO KOIJIa PETUCTP HUMEET
HeakTuBHOE 3HaueHue (REN cOpomien). C 1enbio u3MEHEHUS! HACTPOEK BO BpeMst pabOThI MOpTa
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CBSI3H, JIOJDKHO OBITh 3alFCAHO HEAKTUBHOE 3HAUCHUE, YTOOBI TPEKPATUTh PaboTy opTa, mociie
Yero CIeIyeT 3alucaTh HOBOEC aKTUBHOE 3HaueHHE. ITHOpUPOBAHUE TAHHOTO MPABHIIA MOKET
BBI3BATH allllapaTHOE IPEephIBAaHUE OLTMOKM U HOBOE 3HaYCHUE HE OyJeT 3alicaHo.

7.6.13 Peructp ynpasJjienusi nepenarayuxom nopra csizu (LTCTLXx)

Peructp ycranaBiamBaeT mapameTphl Mepenayu JUisl Mmopra CBs3U. 3HAUEHHEM cOpoca
st peructpoB LTCTLx sBisiercst 0. [TogpoOHoe onucanue pa3psiioB peructpa NpuBEACHO B
tabnuie 102.
Tab6numa 102 — Peructp LTCTL

Howmep Outa Nwms Hasznauenne

but BKIItOUEHUS MIepeaaTInKa:
0 TEN 1 — BxiroueH

0 — BBIKJIIOYEH

Pa3penienne popmMupoBaHusi KOHTPOJIBHOW CyMMBI IIpU IIE€peIade:
1 TVERE | 1 - pa3pemieno
0 — 3ampemieHo

Paspernienue npepbiBaHus B ciyyae OOHapyKEHUS

2 TTOE .
cuTyauuu time out

Paspemenne popmupoBanus Beixoga nLxBCMPO:
3 TBCMPE | 1 — pa3pemieHo
0 — 3ampemieHo

Pa3mep mmHbI nepenayu:
4 TDSIZE | 1 —4etbipe OuTa
0 — ognu OutT

Yacrora nepenaun LxCLKOUT pasHa:
000 - CCLK
001 — CCLK pnenennsrii Ha 1,5

7 SPD 010 — CCLK neneHHblii Ha 2

100 — CCLK penenHblii Ha 4

Jlpyrue 3HaYCHHS 3ape3ePBUPOBAHBI.
31:8 - 3ape3epBUPOBAHO

Peructp He MOXKeT M3MEHSITHCS B MPOIIECCE BHITIOJIHEHUS OMepanuu oOMeHa. 3amuch
aKTUBHOTO 3HAYEHUS B KOHTPOJBHBIA PETHCTP JOMYCKAETCs, TOJIBKO KOT/Ia PErHUCTp HMEET
HeaktuBHOE 3HaueHue (TEN copomen). C 1enbro u3MEeHEeHHsI HACTPOEK BO BpeMsi paboTHI mopTa
CBSI3H, JOJDKHO OBITh 3aMMCAHO HEAKTUBHOE 3HAUEHUE, YTOOBI TPEKPATUTh paboTy opTa, MOCIie
4ero cJeayeT 3amucaTh HOBO€ aKTUBHOE 3HaueHHe. IrHOpupoBaHUe JaHHOTO MPaBUIIa MOXKET
BBI3BATh allllapaTHOE MPEPhIBAHKE OTMOKK U HOBOE 3HAUYCHHE HE Oy/IeT 3amucaHo.

7.6.14 Peructp cocrosinusi npueMHuka nopra cBsaszu (LRSTATX)

Peructpsr LRSTATX yka3bIBalOT cTaTyc pUEMHUKA IIOPTA CBA3HM. 3HAYEHHEM cOpoca
st peructpoB LRSTATX siBnsercst 0x0000 0040. ITonpobHOE onucanue pa3psaoB peructpa
MpuUBEJICHO B Tabnuie 103.
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Tabnauuma 103 — Peructp LRSTAT

Howmep Guta

Nmsa

Hasznauenue

1:0

RSTAT

Cocrosinue Oydepa npueMHHKA:

00 — mycr;

01 — 3nauenue Oydepa 10CTOBEPHO;

11 — 6ydep mosnon;

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 OOHAPYKHJI OIIMOKY 3aITUCH;
0 — "er ommoOKy.
but mosxer 6b1Th cOpoiieH ureHuem peructpa LRSTATCx

RCSER

1 — oGHapyxeHa omuOKa KOHTPOJILHONW CYMMBI
0 — Het ommOKu
but moxer Ob1Th cOpomeH uyrenueM peructpa LRSTATCx

ROVER

1 — ommOka nepenoIHeHus MPUEMHHKA;
0 — "er ommoKy.
but mosxet 6bITh cOpoiieH ureHueM peructpa LRSTATCx

RINIT

CocTosHME MHUIMAIN3ALUN TPUEMHHUKA:
1 — mpouHMLIMATU3UPOBAH;
0 — He MHMLIMAIHU3UPOBAJICS

31:7

Bcerna Hob

7.6.15 Peructp cocrosinus nepeaarunka nopra csszu (LTSTATX)

Peructpet LTSTATX yka3bIBaloT cTaTyc nepeAaTdyuka nopra cBsi3u. 3HaueHHeM copoca
peructpoB LTSTATx sBnsercs = 0x0000 0002. ITogpobHOE ommcaHue pa3psioB pErucTpa
npuBeieHo B Tabmuie 104,

Ta6numa 104 —Peructp LTSTAT

Howmep Ourta Nwms Hasznauenue

0 TVACANT 1 — Gydep Mo)eT NPUHATH JaHHBIE;
0 — Oydep He MOXKET IPUHATH TaHHBIE
1 — nepenaryuk mycr;

1 TEMPTY | O — mepenatuuk 3aHsT.
buT MOXeT OBITh NCTIOB30BAH NP BHIKIIOYCHUH TIepeIaTInKa
1 — ommbka nepenauu time out;

2 TTER 0 — "er ommoKH.
but mosxer Ob1Th cOpoiieH uteHueM peructpa LTSTATCx
1 — ommbOKa 3amnucw;
0 — HeT ommoKy.

3 TWER AKTHBHOE 3Hau€HHE ObLIO 3aIHCAaHO B PETUCTP YNpPaBJICHUS BO BpeMs,
KOTIJa rnepeJaTyuk ObUl BKIIIOYEH.
but moxet O0bITh cOpomien urenuem peructpa LTSTATCx

31:4 - Bcerna Houb
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7.6.16 Peructpbl cOpoca cOCTOAHUS NPHEMHHKA/NIepeAaTYNKA NOPTA CBA3HU
(LRSTATCx u LTSTATCx)

YreHre perucTpoB BO3BpaIllaeT 3HAUEHHE PETUCTPOB CTaTyca IpUEMHUKa/IiepejaTunKa
C aBTOMATHYECKUM OOHYJICHHEM HEKOTOPBIX OMT PETUCTPOB cTaTyca MpUEeMHHKA/TIepeiaTynuKa
(cm. mysKTHl 7.6.14 «Perumctp cocrostaus mpuemuuka moprta cBs3u (LRSTATx)» u 7.6.15
«Peructp cocrosuusa nepenatunka mopta cBsa3u (LTSTATX)».

1.7
SoC-unrepdeiic

SoC-uHTepdeiic

npeicTaBisieT co0Oil  MOIyNb  MPOLIECCOPa,  BBIMOIHSIOMIUN
CBSA3YIOIYIO pOJIb MEXAY SIpOM M BHYTPEHHMMH mnepudepuiinpiMu ycrpoiictBamu. Co
CTOPOHBI A1pa K UHTepdeiicy NOAKII0UeHbl yeTblpe muHbl J-, K-, |-, u S-tunos, a ¢ npyroi
cTopoHbl oaHa SoC-mmHa nepupepuiHpIXx ycTpoicTB. SoC-IIKMHA HMEeT NPOMYCKHYIO
crocobHocTh 128 6uT, n ee TakTtoBbIil reHeparop (SOCCLK) paGoTtaeT Ha yacToTe, paBHOU
nonioBuHe 4acToThl sigpa (CCLK). IlepudepuitHpiMu ycTpoHCTBaMHU, KOTOPbIE MOTYT OBITh
BeayIuMu Ha SoC-1InHe SBISIOTCS (CM. pUCYHOK 62):
— SoC — unTepdeiic;

— premmnuii nopr (EBIVU);

— koHTposuiep DMA.
Paboraer ¢
'lpnln;:ncw-,'mr-r:n Pabotaerc Paboraerc \Zf\::;:’t:' K
cnocobHocTH 64-Gura TS0 +aNTOBOM = .
paborae -‘j.}-n(-f.f.-{q wactotoil  MacroTon TCK —
Knactepran o 2010 SCLK 3 LXCLKIN/OUT A 2 TMR0E MARX
WuHa Y ) y I I 'y
\4
Buewswh nopt —_ -
(EBIUY OpTHI CAAZK Tanmep
B “lom npoey oo crocctnoins b 'y 2
- , i meio SR, | \
SOC wm-?'e )
4 4 )
\ \
| IPEPBIBAHMA DMA -
. ] . )
Wwuna tuna J y
| L 4
» ' s KON LMK ¢
Wwa Tuna K " Y OPONYCK) On
CNOCOBHOCTLIO
Wwusa tvna | & Y A 128 Gur patoraer
¥ 'y 4 ¢ TAKTOBON Pacwmperroe Azpo
wacroren CCLK Paboraer ¢
WuHa tuna S TAKTOBOH
vacroron CCLK
: L \ \ B
Appo
Massre AP
npoueccopa

Pucynok 62 — [MogkmtoueHue nepudepuitHbIX MOTYIJICH
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[lepudepuiinbie ycTpoiicTBa, KOTOpbIE MOTYT OBITH MOJYMHEHHBIMU Ha SOC-IIUHE:
— TOPTHI CBSI3U (JIMHK-TIOPTHI);

— KOHTPOJUIEP NPEPhIBaHMIA;

— peructpsl KoHTposuiepa DMA,;

— TaKlMephI;

— nopt JTAG;

— suemnui mopt (EBIV);

— SOC-unTepdetic.

Crpykrypa SOC-unTepdeiica u apxuTeKTypa MINH, COSIUHSIOUINX Pa3InIHbIe MOIYITH
SOC-mmHBbI, mOKa3aHbl COOTBETCTBEHHO Ha PUCYHKaX 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 ¢

Pucynok 63 — [Totok nanubsix uepe3 SOC-unTepdeiic

B cBs3u ¢ Tem, uro Ha SOC-11MHE MOKET ObITh HECKOJBKO BEAYUIUX YCTPOMCTB, MPH
KaX/I0M JIOCTYIlE€ K IIHMHE BBINOJHSAETCS apOutpax. IIpu stom noctyn k mnepudepuitHbIM
YCTPONCTBAM BO3MOXEH CO CTOPOHBI MPOLIECCOpa U CO CTOPOHBI BHeuIHero uHtepdeiica. Co
CTOpPOHBI Tpolieccopa npeacraButeaeM spisercss 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
BbIX0IHOM Oydep unrepdeiica OBUF koTopblii MOXET BO3BpamaTh MPOYUTAHHOE 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 JaHHbIX. Ecnu mporeccop oOpaiaercs BO BHEUIHIOW MaMsTh, TO 3ampoc 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. /[ Bo3BpamaemMpix AaHHBIX ucnoib3yercs BxonHoe IFIFO. Taxxke B
TaHHBIM Oydep NOMEmarTcs 3ampochl BCEX BHEIIHMX BEAYIIMX YCTPOWCTB, KOTOPHIE
oOpararoTcs K BHyTpeHHEH maMsaTu siapa win peructpam siapa. Ecnu moayns IFIFO momygwnn
IPOYUTAHHBIE JTaHHBIE, TO OH IMEPEChUIAET UX BO BHYTpPEHHUU peructp sapa. Ecaum xe Obut
IIOJIyYEH 3alpOC Ha 3alMCh CO CTOPOHBI BEAYLIErO YCTPOWCTBA, TO 3alIMCHIBAEMBIE JTAHHBIC
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 (MCIOJIB3YyeTCsl IIMHA S) WM PErucTpa W NPOYUTAHHBIC JAHHBIE MMOMEIIAIOTCS B
BbeixogHoit Oydep OBUF. Takum o6pazom, B OBUF momagaroT TOJBKO CUHMTHIBaACMBIC
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-muHbI

7.7.1 Tpauzakuuun SOC OFIFO

Bce 3ampocs sapa no mmHam J, K, I, koTopeie He monagaroT BO BHYTPEHHIOIO NaMsTh,
nomerniatotcs B BeixogHoe OFIFO. 31o moryT ObITh:

— 3anuchk u3 aapa npoueccopa no muHam J u K B yerporictsa SOC-1IMHBI MU BHEILIHEE
aJipecHOe MPOCTPAHCTBO;

— 3anpocsl uteHus no muHam J u K u3 ycrpoiictB SOC-1muHBI MM BHELIHETO
aJipeCcHOro NMPOCTPAHCTBA;

— 3ampoc YTeHUs KOMaHJIbl Mo muHe | M3 BHEHmIHeW MmaMsITH WM 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 HAMMEHBIINIA MPHOPHUTET B apOuTpaxke goctymna. Ecnu BeimonHsercs
3anpoc K BHEIIHEH MaMsTH, TO TakKe MPOUCXOAMUT apOuTpaxk goctyna K BbixogHomy FIFO
BHemHero wuHTepdeiica. 3a nmoctyn k BHemHemy pecypcy OFIFO copeBHyeTcs ¢
koHTpoiuiepoMm DMA (cMm. pucynok 64). SOC-untepdeiic B 3ToM apOUTpake BCerjia MMeEeT
HAMBBICIINI [TPUOPUTET.
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C ToukM 3peHHs] KOHBeHepa Mpoleccopa, KOMaHJa 3aBEpIIAETCs, KOTJa 3alpoc Ha
3anuchk win Ha urenue nomemaerca B SOC OFIFO. Ilpu stoM wumeercs criemyroias
O0COOEHHOCTB: €CJIA ATO OIepalus 3aMucu, TO OHA CUUTAETCS BHIMOJIHEHHON M KOHBeWep sipa
MPOJIOJKAET ABUKEHHUE, a €CIIM ONepalus YTeHUs], TO KOHBEHep OCTaHABIMBAETCS JO MOMEHTA
BO3BpallleHus: JaHHBIX. [Ipyn 3TOM HEBa)KHO MMEETCS 3aBUCHUMOCTh MO JIaHHBIM WU HeT. [Ipu
YTEHUM KOMaHJ U3 BHEIIHEW maMsTu 1mocie nomMemieHus: apyx 3amnpocoB B OFIFO konseiiep
KOMaHJI OCTaHaBJIMBAETCA 1O MOMEHTa MOJy4eHHUs MPOUYUTaHHOM KomaHiwl. [Ipu sTOM
KOHBeWep o00paOOTKM KOMaHJ MOXKET TIPOJ0JDKAaTh BHIOMpAaTh KOMaHIBI W3 Oydepa
BBIPAaBHUBAHUS U OTIPABIISITH HA UCIIOJIHEHHE.

Bydep OFIFO umeer pasmep BocemMb 3anuceil. 9TO 03HAYAET YTO OH MOXKET IPHUHSTH
70 8-MH 3anpocoB 0e3 OCTaHOBKHM KOHBeiepa mporeccopa. [Ipu 3ToM umeeTcs cieayroiue
ocobennoctu. Ecim, nanpumep, no mmuaam J u K Mbl UMeeM OJTHOBPEMEHHO JBE 3aMHCH, TO
MPOIIECCOpP MOTPATHUT OJMH TakT 4ToObI moMecTuTh X B OFIFO. I1pu aTom ona Tpan3akuus (J)
nomemaercs cpasy B OFIFO, a Bropas (K) Bo Bpemennsiii 0ydep. U3 Bpemennoro Oydepa
3anpoc nepecbuiaerca B OFIFO B cienyromem takre. Ecnu nporeccop He TpeOyeT nocTyna K
OFIFO B cnenyromem TakTe, TO He OyJIeT HUKAKUX 3aJiepKeK KOoHBeiepa. HamomumM, dTo
3anpockl B OFIFO nomeniaroTcs ¢ 4acToTo# sijipa, a CYUThIBatOTCS ¢ 4acToToi SOC-1IUHBI, T.€.
B JIBa pasza MeHblel. [loaToMy B ci1ydyae HHTEHCHBHOTO MOTOKA 3aMMCH BO BHEIIHIOIO MaMSTh
BO3MOXHO 3aroiaHeHue Oydepa v 3To BEI30BET MPHUOCTAHOBKY KOHBEHEpa mpolieccopa.

7.7.2 Tpaunzakuuu SOC IFIFO

Bxoanoii 6ydep IFIFO SOC-untepdeiica oOpabaTeiBaeT Ba TUTIA TPAH3AKIIUNA:

— 3anpocsl yteHus sapa npoueccopa: SOC IFIFO npuHMMaeT npoYnTaHHbIE JaHHBIE,
MOJIYYCHHBIE B pe3yJbTaTe TPAH3AKIUI YTeHUs, KoTopble Obutn niepenansl uepe3 OFIFO;

— 3ampochbl YTEHUs WM 3alMCU BHYTPEHHEW NaMATH (WJIM PErucTpoB) siApa OT
BHEIIIHETO 0 OTHOIICHUIO K SJIPY BEIYIIETO YCTPOMCcTBa. DTO MOXKeT ObITh DMA, mporeccop
KJIacTepa, XOCT-IIPOLIECCOP.

B nepBoM citydae Bo3BpaniacMble JaHHBIE 3AIACHIBAIOTCS B PETUCTP A71pa, UCIOJIb3Ys
mHy K. Bo Bropom ciywae IFIFO ucnonb3yer mmHy S Ui 10oCTylla K BHYTPEHHEH NMaMsATH
mnbo mmnay K m1s noctyna x perucrpam. B cimydae onepannu 4TeHus BHYTPEHHETO pecypca,
MPOYUTAHHBIC JaHHBIE TTOMENIatTcs B BIxogHoU O0ydhep OBUF.

Nmeercs Tpu ucrounuka 3ampocoB K IFIFO (cMm. pucynox 64): DMA, BHemHuit
untepdeiic u SOC-muna. Hausbicimii npuoputetr umeer SOC-1nHa T.K. €€ 3a1IpOC 03HAYaeT
YTeHHE perucTpa nepudepuu mo 3amnpocy sapa, aajee HAeT 3alpoc BHEIIHEro uHTepdeiica u
HaMMEHbBIIUI TpuopuTeT y KoHTposuiepa DMA. 3ampoc oT BHemiHero wHTepdeiica MOXer
03HA4aTh KaK BO3BpAIllEHUE JAHHBIX B OTBET Ha 3alpOC UYTEHHUS BHEIIHEW MaMsTH sApoM, a
TaK¥Ke€ ATO MOXKET OBITh LIMKJI OOMEHA BHEIIHErO BEAYLIETro ycrpoiicTa. [IpuopureTsl 1ocTymna
paccTaBiIeHbl TaK YTOOBI 3alpOChl SApa MOJydald HAaUBBICIIMKA IpUOPUTET. B ciayyae uteHus,
9TO MUHUMHU3HUPYET MPOCTOU IIPOLECCOPA.

7.7.3 Tpaun3zakuuu SOC OBUF

Brixomgnot 6ydep OBUF SOC-untepdeiica 3aaeicTBYeTCS TOJBKO B ONEPAIHIX
YTEHUsI BHYTPEHHUX PECYpPCOB (MamsATH WU PETUCTPOB) sApa BHEIIHUMHU BEIYIIUMU
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ycTpoiictBamu. Ecin 3anipoc uTteHust uHuLuupyercs kourposiepoM DMA, to nannsie u3 OBUF
MOryT nepecsuiatbesi B DMA unu noptsl cBs3u. Ecnu uTeHne BBINOJIHSAET BHEIIHEE BEAYILEE
ycTporictBo, nanubie 13 SOC OBUF nmepechinatoTcst B BEIXOHOHM Oydep BHENIHETO mopTa.

7.7.4 TIporpammupoBanune SOC-unrepdeiica

[Tpo6embl mporpaMMUPOBaHUS, KOTOPbIE MOTYT BCTPETUTH pa3pabOTYMKHU Ipu padoTe
¢ SOC-untepdeiicoM, OTHOCATCS K IOHMMAHUIO MpoOJIEM, KOTOpblE BIUSAIOT Ha
IPOM3BOIUTENBHOCTE Tpu pabote ¢ SOC-unrtepdeiicom. UreHue mNporeccopoM BHEIIHEH
NaMATH BBI3BIBAET MEpeavy 3ampoca OT sApa Yepe3 HECKOJIbKO IOMEHOB CUHXpoHM3auuu. [Ipu
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 MUCIOJHEHUS Koja U3 BHeIHelW nmaMsati. CKOPOCTh HUCIIOJHEHUS
OyZeT B HECKOJIBKO JIECTKOB Pa3 MEAJIEHHEE, YEM U3 BHYTPEHHEH MaMsITH;

— cienyeT u30eratb YTEHHUS JAHHBIX M3 BHEIIHEH MaMsATH WIM 3aliCH JaHHBIX BO
BHEIIHIOI MaMATh NIpH NOMOLIM KoMaHI szapa. llpeanmoutuTenbHee Mjig STUX Lejel
HCIIOIBb30BaTh KOHTpouiep DMA;

— TpH HEOOXOJUMOCTH BBITIOJIHEHUS Orepaliuii oOMeHa sIpoM Ha BHEIIHEW IUHE B
MYJIBTUIIPOLIECCOPHOM KJIacTepe Jy4lle UCII0Jb30BaTh OUT OJOKMPOBKH UIMHBI M TIOCTIE 3aXBaTa
IIMHBI BBITIOJIHATH OOMEH;

— HEO00XOIMMO MaKCHUMaJbHO MCMOJb30BaTh DMA 1751 mepechlIOK JaHHBIX, a TAKKe
curHan npepsiBanus or DMA 1o 3aBepiieHun paboThi;

— HeoOXxoauMo obecrieunTh paboTy mpoueccopHoro siapa 1 DMA ¢ pasnuyHbIMU
OaHKaMU BHYTpEHHEH NaMsATH. ITO YMEHBUIUT KOJUYECTBO KOH(IUKTOB JOCTYNA;

— IIpYU NEPECHUIKAX AAHHBIX CIENYET UCIOJIb30BaTh MAKCUMAJIBHYIO IIMPUHY IIMHbI B
128 6ur;

— IPY YTEHUH HECKOJIBKUX JTAHHBIX AJIPOM IMpoIeccopa U3 BHEIIHeH naMsaTi uinu SOC-
nepudepun NpeaAnoYTUTENbHEE UCII0Ib30BaTh B OAHON JIMHUHM KOMAH/I JIBE€ ONepalyuy yTeHus J
u K mmn. B 3TOM citydae 06e onepanuu YTeHUs BBIMOIHATCS MPAKTHUECKH KaK OJHA U 33 TOXKE
BpeMs, UTO U OJHA OIeparisl YTEHUs;

— npu paboTe ¢ BHENIHEH MaMATbIO B MYJBTUIIPOLIECCOPHOM CHCTEME ClEIyeT
ucnoJib3oBarh peructp BMAX i 3aiaHus BpeMEHU BaJ€HUs IIMHOW. DTO MUHUMH3UPYET
MPOCTOM JIPYTUX MPOLIECCOPOB OT JAJTUTEIBHOTO 0XKUJIAHUS IITUHBI.

7.8 TaiiMmep u yHuBepcaJbHbIe JJUHUHM BBOJa/BbIBOIA

[Iporieccop nmeet aBa 64-OMTHBIX TaiiMepa 001Iero HazHaueHus: Taimep 0 u Taiimep 1.
TaiiMepsl — 3TO aBTOHOMHO pa0OTalOIINe CYSTYNKY, IMEIOIINE CleAyIone (pyHKInu:

— 3arpy3ka HadajJbHbIM 3HAUCHHEM;

— JIEKpEMEHT 3HaueHUE /10 HYJIS;

WHIWKalKA 3aBCPUICHUA CUCTA,

aBTOMATHUECKasl Iepe3arpy3Ka;
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— IHOBTOPCHHEC LIUKIIA.

WNunukaTop 3aBepiiieHust cueTta (TakT MOoCcie BRIYUTaHUsI CYETUMKA, KOT/1a OH ObLT paBEeH
€IMHMUIIC) SBJISETCS MpEepbIBaHUEM, HO AJisl TaiiMepa 0 TOMOJHUTENBHO €CTh (PYHKIMS BbIAAYU
WHJMKaTOpa Ha BHEIIHHWM BbIBOJ. Kaxzawlii TaliMep coiepkut ABa 64-OMTHBIX pErucTpa:
HavyanpHOe 3HaueHne (TMRINXH/L) cuera m Tekymiee 3Hauenue (TIMERxH/L) cueruuka.
Peructp TMRINXH/L noctynen ans urenus u 3anucu, Torna kak TIMERxH/L npennasnauen
TOJIBKO NIl UYTeHUsl. XOTs B IEUCTBUTEIHLHOCTH 00a perucrpa uMeEIT anuny 64 Ourta, HO IJs
IPOrpaMMUCTA KaXKJIbIi PETUCTP NOCTYIEH TOJIBKO KakK ABE 32-pa3psiIHbIE OJOBUHBI: CTapIast
u mutanamas. Jloctynusie 32-6utHblie peructpsl: TMRINOH, TMRINOL, TMRIN1H, TMRINIL,
TIMEROH, TIMEROL, TIMER1H, u TIMERIL. [Ipu sToM HeT HUKakoW Oydepuzanuu npu
CUMTBIBAaHUH WJIW 3aIIMCH Pa3IHYHBIX dacTel peructpa. Peructp TIMERX BoInonHsAET PYHKITHIO
cyeTunka U oOHoBsieTcs: Kaxabld TakT yacToThl SOCCLK. Eciu cyeTunk B TEKyIIeM TakKTe
MMEEeT 3HaueHHe |, TO B CIEAYIOUIEM TAaKTe€ B HETO 3arpy’kaercs HaydalbHOE 3HAUYCHHUE U3
peructpa TMRINX.

Kaxxnpiit u3 TaliMepoB MMeEET OUT pa3pelieHus: cYeTa, KOTOPBIM XPaHUTCA B PETUCTPE
ynpanenusi INTCTL. YcranoBka 6ura TMRXRN B «1» pa3zpemaet cuet, a copoc 6uta B «0»
OCTaHABJIMBAET CYUET.

7.8.1 Omnepauuu Taiimepa

[Tocne cOpoca TaiimMepsl octaHoBiieHbl T.K. O0uThl TMRXRN B perucrpe INTCTL
cOpaceiBaroTcs. Jis 3amycka U paboThl TaiiMepa HEOOXOIMMO YCTAHOBUTH COOTBETCTBYIOIIHIA
outr B TMRxRN. Ilocne ycranoBku Outa, 3HaueHne B TMRINXH/L komupyercss B peructp
TIMERXH/L, u Taiimep HaurHaeT 0OpaTHBIN OTCUET.

[TporpamMmbl MOTYT OCTaHaBIMBATh TaliMep, copackiBast Out TMRxRN u 3amyckarts ero,
ycranaBnuBas ouT TMRXRN. OtMeruM uTo 3arpy3ka HoBoro 3HadeHus B peructp TMRINxH/L
HE BBI3bIBAET HEMEICHHOM 3arpy3Ku 3TOro k€ 3HaueHus B peructp cuerurka TIMERxH/L.
HoBoe HauanbHOE 3HaUeHUE OyeT 3arpy’KEHO B CYETYUK TOJBKO B IBYX CUTYaIHIX:

— npu usmeHeHuu 6ura TMRxRN u3 «0» B «1», T.e. Ipu BKIIOYEHUH TaliMepa;

— mpu pabote TaiiMepa B MOMEHT JOCTHKEHUS CUETIYHMKOM 3HaueHHS 0.

[Ipu paGotaromiem TaiiMepe, B MOMEHT JOCTIKCHHS CUETUMKOM 3HAUYCHUS HYJIS,
Tanumep:

— TEHEPUPYET ABA NPEPHIBAHUS C BBICOKUM U HU3KUM IIPUOPUTETOM;

— 3arpy’kaeT B CYETYMK HAYAIbHOE 3HAYCHUE;

— HauuMHAeT OOpaTHBIN OTCUET.

Taitmep umeetr Outhl 3anpoca npepsiBanus B peructpax ILATx (INT _TIMEROLP,
INT TIMERILP, INT TIMEROHP, wumu INT TIMERIHP). IlpepsiBanue ot Taiimepa
HUMITYJIbCHOE U TOCJI€ YCTAaHOBKHM OHO MOYET OBbITh COPOILIEHO IpHU OOCIYKMBAHUU JAAHHOIO
3ampoca.

Jns ynpaBiieHUs TalilMepaMy HCIIOJIB3YWUTE CIEAYIOUIYIO POLENYPY:

1Ecim Talimep pabGoraer, oTkiawounte ero coOpocom Outa TMRxRN B
peructpe INTCTL,
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2 Ecnu mpeppIBaHKE TOJKHO MPOU30NTH, YCTAHOBUTE BHICOKUN MM HU3KUN IPHOPHUTET
IIpepbIBaHUS TauMepa:

a) HaznaubTe aspec(a) BekTOpa NpepeIBaHUN AJIs IPOTrPaMMBbl, 3arpy3UB perucTp(bl)
Bektopa npepsiBanuil (IVTIMERXH/LP);
0) Paspemmute mnpepeiBanus TaiimepoB, yctaHoBuB Out INT TIMERXH/LP B
peructpe IMASK;
B) Pazpemmure rinobanbsHble npepsiBanus, yctaHoBuB 0uT SQCTL_GIE B peructpe
SQCTL.

3 3arpy3ute HadaibHOE 3HaueHue B peructpsl TMRINXH/L;

4 3anycture Taiimep, yctanoBuB OUT TMRxXRN B peructpe INTCTL.

7.8.2 BwbiBoja cpabatbiBanus Taiimepa (TMROE)

Buemnnii BbiBoag MukpocxemMbl TMROE mokaspiBaeT MOMEHT 3aBEpIICHHs CUETa
taiimepom 0. B MoMeHT, Korjia TaiiMep U3MEHSET cBOE 3HaUeHue ¢ 1 Ha HayalbHOE, IPOIIECCOp
TeHepHpyeT BbIcOkni ypoBeHb Ha BbIBOA TMROE B Teuenune getsipex TaktoB SOCCLK.

7.9 ®@uaaru

[Tpomieccop nMeeT YeThipe BHENTHUX BhIBOjIa 001Iero HazHadeHus (FLAG3-0) kotopsie
MOTYT BBINOJHATH QYHKIHIO (uiaroB. MOXHO CKa3aTh, YTO JaHHbIE BHIBOJBI SIBJIIOTCS TOPTOM
oOuiero HazHaueHus. Kaxapiii BbIBOA MOKET ObITh CKOH(UIYpUPOBaH KaK BXOJ WM BBIXOJ
uHAUBUyanbHO. [Ipyu KOHUTrypaun Kak BBIXO, MPOrPaMMbl MOTYT HMCIIOJIb30BaTh BHIBOJIbI
(bnaroB s CUTHAIOB COOBITHA WM YCIOBUH [UJIsi JOOOTO0 BHEIIHEro ycrtpoicrtsa. [lpu
KOH(UTrypaluu Kak BXOJbI, MPOTPaMMbl MOTYT CUUTBIBATH COCTOSIHME€ BHEUIHUX BBIBOJIOB,
ucnosib3ys peructp FLAGREG unu ucnonb30Bath 3HaY€HHE BXOJ1a KaK YCIOBUE B YCIOBHBIX
komangax. Ilocme copoca FLAG3-0 paboraroT Kak BXOAbl C BHEUIHHUM Harpy304HbIM
PE3UCTOPOM, KOTOPBIN JEPKUT UX B BHICOKOM JIOTHYECKOM YpPOBHE.

JUis TOATOTOBKM M HCHOJNB30BaHUS (DIaroB ClieyeT HCIOIb30BaTh CIEAYIOIIYIO
Hponeaypy-

1 C nomomsio 6utoB FLAGx_EN peructpa FLAGREG cxondurypupyiite Kaxapii u3
BbIBOJIOB FLAG3—0 kxak Bxox (FLAGx EN=0) unu Beixog (FLAGx EN=1);

2 C nomoipto 6utoB FLAGx _OUT peructpa FLAGREG BbiGepuTte 3Hau€HUs BbIXOAA
st kaxaoro BeiBoga FLAG3—0 (ass BEIBOJOB, CKOH(PHUTYPUPOBAHHBIX KaK BBIXON);

3 IIpounTaiite 6uthl FLGX B peructpe SQSTAT mist onipeesieHust BXOIHOTO 3HAYCHUS
s kaxoro BeiBosa FLAG3—0, unu ucnons3yiite Bxoausie 3HaueHus ¢uaaros (FLAGx _IN) B
YCIIOBHBIX KOMaH/IaX.

BoeiBoabl ¢uiaroB (FLAG3-0) mo3BosistoT npoieccopy MochbUlaTh CUTHAJIbl BHEIIHUM
yCTpOICTBaM WJIU MOJIy4YaTh BXOAHBIE CUTHAJBI OT HUX. [Ipn HeoOxonuMocTu popMUpOBaHUS
HMITYJIbCOB OIPEEIIEHHON IIUTENbHOCTH oTMeTuM, uto peructp FLAGREG otHocutes k
TpYyIIIE PErUCTPOB yCTPOMCTBA YIIPABIEHUs U TakTUpyeTcs kinokoM siapa CCLK.

7.10 Mopt JTAG 1 MoayJib OTJIAAKHU

cDyHKI_[I/IOHaJ'II:HOCTI:, KOTOpasd omnrcaHa B JAHHOM IMOAPa3JaCyIC, MOKCT UCIIOJIb30BATHCA:

— U1 OTJIAJIKU IPOIPAMM;
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— JUIs pa3pabOTKH sipa ONEpallMOHHON CUCTEMBI.

OnuceiBaemMble HUKE (PYHKIMHM pealn30BaHbl B alllapaTHOM 4YacTU Ipoleccopa A
TOTr0, 4YTOOBI MO3BOJIUTH MPOTrPAMME-OTIAUUKY U ONEPALMOHHBIM CUCTEMAaM BBINOIHATH Oosee
CIIOXHBIE 337aud. DYyHKIMOHAIBHOCTh pa30uTa Ha IPYNIbI 10 HECKOJIBKUM YPOBHSIM. OTH
YPOBHHM BBICTPOEHBI IpYT HAJ{ APYTOM, 4TO MO3BOJSIET OTAaAuuKy uiu siapy OC ocyliecTBiIsTh
0oJiee Ka4eCTBEHHBIM KOHTPOJIb U aHAJIU3 IpOIeccopa.

OTnaguuK MOXKET OCYIECTBIATh KOHTPOJIb IpoLieccopa IBYMs MyTSIMU:

— HCNOJb3Yys OTJIAA0YHBIN MOHUTOP (padoTaromuil B pexXUMe CylepBU30pa);

— ucnoib3ys BcrpoeHHbId amyssaTop (ICE).

[Ipy oTnaake ¢ IOMOIIBIO MPOTPAMMHOTO MOHHMTOpa B PEXHME CYIEpBU30pa,
HEKOTOPbIE CUCTEMHBIE PECYPChI UCIIOJIB3YIOTCS TOJILKO MOHUTOPOM (HampuMep, NaMsTh, KaHall
KOMMYHHKalLIUU C XOCTOM, IpepbiBaHue, ¢iaru u T. [1.).

ITpu oTyagke ¢ UCIOJIB30BAHUEM BCTPOEHHOTO 3MYJIATOPA, UCIIOJIB3YETCS PE3EPBHBIN
KOMMYHHMKAIIMOHHBIN KaHal (MOPT JocTyma K TectupoBanuio JTAG) 115t KOHTpoIIst Tpoiieccopa.

[Topr JTAG sBasiercs mnogUMHEHHBIM ycTporictBoM Ha SOC-mmuHe. MHorue
OTJal0uHble (PYHKIMU SBJSIOTCS BOCTPEOOBAHHBIMU KaK IPU HCIIOJIB30BAHUU POTPAMMHOTO
METO/1a OTJIAJIKU, TaK U IPHU aIllapaTHOM.

@OyHKIMH 1 BO3MOKHOCTH ITpolieccopa AJisl MOAAEPKKN OTIIAIKH IIPOrPaMM BKIIIOYAKOT:

— TOYKHU HAOJIOJCHHS — O3BOJISIET MOJIb30BATEINIO YKa3bIBaTh KOHKPETHBIN TUaNa3oH
aJpecoB TOYKM HAOJIOJEHUST U YCIIOBUSA, KOTOpPbIE OCTaHaBIMBAIOT mpoueccop. I[locne
OCTAHOBKM, I0JIb30BATEIb MOXET MPOAHAIU3ZUPOBATh COCTOSIHME IIPOLIECCOpPA, BOCCTAHOBUTH
MpEeKHEE COCTOSIHME M MPOJOJKUTH BBIIIOJIHEHHE KOMaH[. [IporpaMMHble TOUKM OCTaHOBA U
OJTHOIIIArOBBIE OTIE€PAIMH TAKXKe BBITIOJIHSIIOTCS C MOMOIIBIO TOUKH HAOIIOICHUS;

— MYJIBTUIIPOLIECCOPHBIE BO3MOKHOCTHM — TII03BOJISIIOT I10JIb30BATENIO BBINOIHSTH
OJIHOIIIarOBbIE OMEPALlUU U YCTaHABIMBATh TOUYKH OCTAHOBA B MYJBTUIIPOLIECCOPHOI CHCTEME;

— 3alUCh MCTOpPUM — CHEUUalbHBI Oydep Tpacc MO3BOJIAET MPOCIEIUTh 3a
MIPOrpPaMMHBIM CUETYMKOM C LIEJIbI0 BOCCTAHOBJIEHUS X0/1a MporpamMmel. bydep TpaccupoBku Ha
KpUCTaJlJIe COXpaHseT MocienHue 32 mepexoaa (Bce AUCKPETHbIE 3HAYEHUS CUETYMKA
MpPOrpaMM) BBIMIOJIHEHHbIE YCTPOWCTBOM yINpaBJieHUS sApa, TMO3BOJISII BOCCTAHOBUTH
IOCJICTHUN IIPOTPAMMHBIN ITYTh;

— CYETYMK TaKTOB — oOecreunBaeT (PyHKIMIO MOACYETa KOJIMYECTBA MPOIECCOPHBIX
TaKTOB JJIs BceX QYHKUUN IPOrpaMMHOTO KOJa;

— MOHMTOPHUHI TPOU3BOJUTENBHOCTH — TII03BOJISIET OCYIIECTBIATH MOHUTOPUHI
HEKOTOPBIX BHYTPEHHUX COOBITHH sifjpa mpolieccopa MpH BHINOJHEHUU MPOTPAMMHOTO KOJa.
OTnagyuK MOKET TOUHO YKa3aTh, KAKOE U3 BHYTPEHHUX COOBITUI HYX/1aeTCs B MOHUTOPUHTE;

— JIOCTYH K 3alllMLIEHHBIM PETUCTPaM — 3alIMILEHHbIE PETUCTPBI JOCTYIHBI TOJIBKO B
pexume cynepsuzopa uinu ICE. K HUM HeT foctyna B pexxuMe I0Jb30BaTes;

— CYETYUMKM TOYKM HAONIOAEHMS — T[I03BOJISIET IIOJB30BATEN0 HCKaThb N-€
BO3HMKHOBEHHE COOBITHUS 10 OCTAHOBKH ITPOI'PAMMBI;

— HUCKJIIOUYEHHE — COOBITHE, KOTOPOE OTMEHSET BBHIMOJIHEHHWE BCEX IMOCIEAYIOUINX
KOMaHJ.
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7.10.1 PaGouue peskMMBbI

[Ipouieccop paboTaeT B 0OTHOM U3 TPEX PEKUMOB: PEKUM IMYJIISTOPA, CYIIEPBU30PA UITU
noJsib3oBarenss. B pexnMax Monb3oBaTeNsl M CyNEpBHU30pa BCE KOMAaHbl BBINOIHSIIOTCS
cTaHnapTHo. TeM He MeHee, B PEeKHMME IOJb30BaTEIsl OrpPAaHUYEH JOCTYyN K peructpam. B
pEeXUME SMYIISILIUA UMEIOTCSI OTPAaHUYEHUS HA UCTIOJIb30BaHNE HEKOTOPHIX TUIIOB KOMaHI.

7.10.2 Pecypchbl OTIaAKH

B mporieccope mperycMOoTpeHbl HECKOJIBKO PeCypCOB OTIIAIKH, BKIIFOUAS:
— CHenuaTbHbIC KOMAH/IbL;

— TOYKH HAOJIO/ICHUS;

— Oydep TpacCHUpOBKH agpeca KOMaH/IbI.

7.10.3 ChneumajabHble KOMaH/IbI

[Iponieccop moaAep>KUBAET CIEHUHUAIBHBIE KOMAaHIbl, KOTOPBIC HCIIONB3YIOTCS MJIs
MIOMOIIM B OTJaJKe CHUCTEeMBbI. JlaHHBIE KOMaHABl HYKHBI ISl BBITIOJHEHUS MPOTPAMMHBIX
OCTaHOBOB B OTJIa[YMKaX U BHI30BOB ONEPALIMOHHON CUCTEMBI.

7.10.4 Touku HAOIIOAEHUA

Touku HaOMOAEHUA ajpeca MO3BOJISIIOT MOJIb30BATENI0 MPOBEPSITH COCTOSIHHUE
IpoLeccopa BO BCEX Cllydasx, KOI/la MPOMCXOAMUT BBINOJIHEHHE YCIOBHI JAOCTyNa K MaMsTH,
omnpezesieHHo noib3oBaTeneM. CyliecTBYeT TpPU TOYKH HAOIIOJEHUs, KOTOpble padoTaroT
napauiensHo. Bo BpeMs paboThI KaXk10M TOYKH HAOIIOICHHUS TI0JIb30BATEIh MOXKET ONPEICIISITh
ycioBHs cpaOaThlBaHUsl NPU JAOCTYINE K IIMHE M JEHCTBUA, KOTOPHIE JIOJKEH BBIMOIHHUTH
IIPOLIECCOP.

Touka HaOmogeHuss uMmeer naBa aapecHbix perucrtpa: Wpil u WpiH. Korga touka
HAOIOZIeHNUs 3alporpaMMUpOBaHa Ha OJUH aJpec, TO HCIOJB3YEeTCSI TOJBKO PETUcCTp C
maagmmm agpecom (Wpil). Ecnu Touka HaOmrofeHus 3amnporpaMMHpOBaHa Ha JIMANa3oH
aapecos, To B WpiL coxepxkutcst miaamuii anpec, a B WpiH — crapmmii agpec. Heooxoammo
YCTAaHOBHUTb PETUCTPHI yKazaTels ajpeca A0 TOro, KaK YCTAaHOBJIEH PErHCTp YIPABJICHHUS
WPIiCTL, xotopblii NEepeBOIUT TOUKY HAONIOACHHMS B AKTHUBHOE COCTOSHUE. AJIpecHbIC
PETUCTPbl TOUKH HAOIIOCHHS HE MOTYT OBITh M3MEHEHBI, TOKa TOYKA HAOIIOIEHUS! aKTUBHA.

PaGota Toukum HaOmogeHus ompezensercs ee peructpoM ympasienus WPiCTL,
rae: 1 —910 0, 1 wiu 2 B 3aBUCUMOCTH OT HOMEpa TOYKH HAOJOACHUSI.

Cnenyromas nHpopMaius JoHKHA OBITH 3aIpOrpaMMUpPOBaHa B PETUCTPAxX J0 Havaja
MOUCKA:

— aJpec WIK Mana3oH aJpecoB;

— OTCHYCT.

Korga peructp ymnpasiieHMsl YCTAaHABJIMBACTCS B aKTUBHOE COCTOSIHME, IIOJIE OTCUETa
yCTaHaBJIMBAeTCs B Hayajo orcyeTa. C 3TOro MOMEHTA arllapaTHasi 4aCTb TOUYKH HAOJIOIEHUS
OTCJIEXKUBACTCS. BHYTPEHHUE IIMHBI C LIEIbIO0 COBIIAICHNS aIpECOB IIepeaay, 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 nerictBuit onpenensercs paspsaamu 3-2 peructpa WPiCTL.

C 5TOro MOMEHTa PErucTp COCTOSIHUSI YKa3bIBaeT Ha 3aBEpIICHUE pPabOThl TOYKHU
HaOmoaeHus. UToOBI HAayaTh HOBBIM IOMCK, IOJL30BATEIII0 HEOOXOJMMO CHOBA 3aIHCaTh
peructp yrpanieHus. Tpu TOUkr HAOIIOACHUS CBSI3aHbI C TPEMSI pa3IMYHBIMU ITUHAMHU.

Touka wHaOmomenuss 0 wucnonb3dyercs s MoHuTOopuHra Ha [-mmue. Touka
Habmonenus 0 moanepkuBaeT mnomaroByro onmuio (SSTP), koropas wucnonb3yercs mpu
SMYJISIIIUU AJIs1 BBIIIOJHEHUS OJJTHOIIATOBBIX OIEpalnii.

Touka HabmoaeHus 1 ucnonap3yercs sl HabJII0ACHUS 3a JOCTYIIOM K JaHHBIM uepes J-
u K-mmnel. [Ipu 37TOM MOHUTOPUHT MOXKET BBITIOJIHATHCS ISl OJJHOW W3 IIWH WIH JUIsl 00enX
cpa3y. Touka HaGmrogeHus 1 moaaep KUBaeT TaKXKe BBHIOOp THUMA JOCTYIA: TOJBKO YTCHHE,
TOJIBKO 3aIUCh, YTCHUE U 3aITUCH.

Touka HaOMIOIeHU 2 UCTIONB3YETCS TSl HAOTIOICHUS 32 IOCTYIIOM K JJaHHBIM 4epes3 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
TEKyIl[ee 3HAYCHHWE CYETUYMKA IMOUCKA M pekuMa paboThl TOuku HabOmonenus. OnucaHue
paspsIoB PETUCTPa COCTOSHUS MpuBeaeHO B Tabmuie 105.

Ta6numa 105 — Onucanue paszpsgos peructpa WPiSTAT

Pa3zpsnbt Nwms Ornuanue
15-0 VALUE 3HaueHre TOUYKH HAOIIOICHUS
Ompenensier  TeKylIMe 3HAYEHUS  CUYETYHMKA  TOYKHU
HaOJI0ICHUS
17-16 EX Pa3psia BeinonHeHUs

BrinmonHeHne ToYKU HAOIIOICHNS :

00 — Touka HaOFOICHUS 3aMPEIICHA;

01 — mouMcK coBIIaIECHUI;

11 — oxoHuyaHue pabOTHI CYETUYNKA TOUKU HAOIIIOIEHUS

31-18 Reserved Pe3epBHbIe

7.10.4.1 Bygep mpaccuposxu adpeca komanowt (TBUF)

[TockoapKy MpOrpaMMHBIN CUETYMK HEJOCTYIICH BHE KPUCTAJIa B PEeaIbHOM BPEMEHH
B IIPOIIECCE BBIMOTHEHHS KOMaH/I, TO Oydep TpacCUpOBKH UCTIONB3YETCS JIsl TOMOIIH B OTJIAIKE
MIPOTPaMMBI.

bydep TpaccupoBku BKIOUaeT B ceOs 32 perucrpa, B KOTOPHIX XPAHUTCS HCTOPHS
nocieqHux oT 16 g0 32 mnepexoloB, BBINOJIHEHHBIX YCTPOMCTBOM YIpAaBIEHUS SApa
mpoleccopa, 4YTO JA€T BO3MOXHOCTb I10JIb30BATENI0 IOJHOCTbIO BOCCTAHOBHUTH IyTh
BBITIOJTHEHUS ITPOTPAMMBbI B TE€UEHHUE MTOCIEIHUX MTEPEXO/IOB.

[Tepexoapl LMKIMYHO 3alMCBIBAIOTCS B peErucTpsl Oydepa TpaccupoBku. I[lepBblit
3anucbiBaeTca B TRCBO, cneayromuit B TRCBI1, u 1. JI. 1o TRCB31. Tpuauars BTOpOi
nepexo]1 cHoa 3anucbiBaeTcss B TRCBO, u Tak nanee. s Toro, 4ToObl ONpeAeauTh Kakoil u3
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PETrucTpoB OBLI 3aIMCAaH NOCIEIHUM, MTOJIb30BATENb JOKEH OOPAaTUTHCS K PETUCTPY YKA3aTeIs
Oy(epa TpaccUpOBKH, KOTOPBIN YKa3bIBa€T HA MOCIEAHHUN 3alIMCAaHHBIA BXO/I.

Bydep TpaccupoBkH Bcera 3alloMUHAET aapec KOMaHbl, BbI3BaBlIeH nepexon. Eciu
aJgpec  IEepexola  BBIUMCISICS C  HCIOJb30BAaHUEM  JIOMOJHUTEIBHOTO  perucrpa
(1e Tonbko PC u cMmenienne B Koie 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 TRCBIi. Ecnu on cOpomren, To TRCBi xpanut aapec KoMaH bl
nepexoja. Ecnu sxxe on ycranosien, To TRCB1 conepxut aapec nepexoaa.

7.10.5 MOHUTOPHMHI MPOU3BOAUTEIHLHOCTH

Llenmsro MOHHUTOPHHTA MIPOU3BOAUTEIBHOCTH SIBIIICTCS ONITUMH3ALHSI
(GYHKIIMOHUPOBaHUS pabOYMX MNPUIOKEHHUH. ATapaTHble BO3MOXKHOCTH —IIpoOIeccopa
00eCTeUnBaIOT MOJACYET YKCIa IMKJIOB, KOTOPbIC OBUIM 3aTpaycHbl Ha BBIMOJIHEHHE KOJA
OpoOrpaMMBbl  HJIM TOJICYET YHWCIA 3aJaHHBIX COOBITHH TIPU BBIIOJIHEHUH MPOTPAMMBI.
MOHHUTOPUHT 00€CIIEYNBACTCS C IOMOIIBIO TPEX PETHUCTPOB: CYCTUHMK ITUKIIOB, MACKa MOHHUTOPA
MPOU3BOAUTEIBHOCTH U CYCTYMK MOHUTOPA MPOU3BOTUTEIBLHOCTH.

CYeTYMKH IUKIOB ¥ MOHHTOpPA MPOU3BOJUTEIBLHOCTH JOJDKHBI OBITH YCTAHOBJICHBI
MoJIb30BaTeNieM B HOMb TEpea TEeM, KaK HA4YHETCS ONpEACICHHBIA MepHoa  paboThlI.
COOTHOIIICHHE MEKIY OOIINUM CYCTYNKOM M CUCTIMKOM MOHUTOPA IPOU3BOAUTEIIBHOCTH U a€T
TpebyeMoe 3HaUYCHUE.

Korga cueTdnk MOHHUTOpAa MPOU3BOJUTEIBLHOCTH TEPEHOIHICTCS, 3TO BBI3BIBAET
UCKJIIOYHUTEIBHYIO CUTYAIHIO.

7.10.5.1 Pezucmp macku monumopa npouszeooumenvnocmu (PRFM)

Peructp macku monutopa npousBoautensbHoctd (PRFM) onpenensiet, kakue coObITHS
B IIpOLECCOPE  OTCIEKUBAKOTCA U IOJCUUTHIBAIOTCA  CUYETYUKOM  MOHMTOpA
npousBoautenbHoctd  (PRFCNT). 3nauenuem cOpoca peructpa PRFM  sBnsercs
0x0000 0000. I[Tonpo6HOE onMcaHue pa3psiioB perucTpa npuseaeHo B Tadbmuuie 106.

Tabaunma 106 — Onucanue pa3psaaoB perucrpa

Howmep Outa Nwms Hasznauenue
7:0 - Peseps
8 Jexe [ToacueT koMaH, BBIOJHEHHBIX HA IMHUK KOHBelepa J:

1 — BxJIIOYEH;
0 — BBIKJIFOUEH

9 Kexe [Toacuer komMaH[, BBIOJIHEHHBIX Ha JIMHUM KOoHBeWepa K:
1 — BKITIOUEH;
0 — BBIKITIOUEH

10 Xexe [Toncuer kOMaH/, BHIIOJHEHHBIX HAa JUHUAX KOoHBelepa X1 u X2:
1 — BxIIIOYCH;
0 — BBIKITIOUEH

AO «IIKK Munanopy TCKA.431281.016CI1 258



Cneyugukayua K1967BH02BG

Howmep Outa Nwms Ha3nauenue

11 Yexe [Toacuer koMaH/1, BEIOJIHEHHBIX HA IMHUAX KOHBelepa Y1 u Y2:
1 — BxIIIOYCH;
0 — BBIKJTIOUCH

12 Sexe [Toacder koMaH 1, BEIIOJIHEHHBIX Ha JIMHUM KOHBEHepa S:
1 — BKJIIOYEH;
0 — BBIKJTIOUCH

15:13 - Peseps

16 STALL | Ilomcuer komaHI OCTAaHOBOB KOHBEHepa BBI3BAHHBIX OXHUJIAHUEM
JAHHBIX WU APYTUMU OJOKUPYIOIIMME KOHBEHUEP CHTYaIHsIMHU:
1 — BKJIIOYEH;
0 — BBIKJTIOUCH

17 BTB_true | Iloxcuer konuuecTBa MpaBUIBHBIX IpeacKa3aHuii Oydepa mepexooB:
1 — BxIIIOYEH;
0 — BBIKJIIOUEH

18 ABORT | [Toxcuer komudecTBa MPOrpPaMMHBIX UCKITFOUNUTEIBHBIX CUTYAITHIHA:
1 — BxIIIOYEH;
0 — BBIKJIIOUCH

19 Uexe [Togcuer konuvecTBa JIMHUKM KOMAH]I, BBIMOJHEHHBIX B PEKHUME
MI0JIb30BaTEIS:
1 — BxIIIOYEH;
0 — BBIKJTIOUEH

20 BTB_false | [Toacuer konmyecTBa OMMOOYHBIX MpeIcKa3anuii Oydepa mepexo0B:
1 — BxIIIOYEH;
0 — BBIKJTIOUCH

21 BTB_load | IToxcuer konuvecTBa 3arpy30k B Oydep mepexo/1os:
1 — BKITIOYEH;
0 — BBIKJTIOUEH

31:22 - Peseps
Bce coObITHs, KOTOpBIE OTCIIEKHUBAIOTCS MOHHUTOPOM  MPOU3BOIUTEILHOCTH,

cymmupyrorea no «MJIN» u npu ux HaCTYIIEHUU MPOUCXOJUT yBelndueHue cuetuynka 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 |
KaXAbIll pa3, Korja IPOUCXOIAUT OTCIeKUBaeMoe coObiTue. OTciexuBaeMoe COObITHE
(PRFM). Cuer
IIpeKpalaercs, Koraa nporeccop nepexoauT B pexXUM dMYJIAIMU. Peructp ouunmiaercs nocie

onpeacACTCss  pEerucTpoM MACKHM  MOHHUTOpa  MPOU3BOJUTCIBHOCTHU

cOpoca.

7.10.5.3  Pezucmpol cuemuuxa yuxnos (CCNTX)

JlnuHa cyeTynKa IUKJIOB paBHa 64 paspsna, OJHAKO JOCTYNEeH OH Kak [Ba
yHuBepcalbHbIX 32-paspsasbix peructpa — CCNTO m CCNTI. Ilocne cOpoca 3HaueHue
CUETYMKA PaBHO HYIIIO.
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B cBsi3u ¢ Tem, uTo cuetuuk 64 Outa, a JOCTYI BO3MOXKEH TOJIBKO K 4acTsIM PErucTpa,
HE00X0IMMO COOJII0/IEHUE ClIeHUalbHONW MPOLEAYPbl YTEHUS U 3anucH peructpa. [lpu urenun
cHavaya cuntbiBaeTcs HIkHAA 9acTh (CCNTO), a 3arem BepxHss gacts (CCNT1). [1pu urernun
HUKHEHN YacTH BEpXHssl KonupyeTrcs B Oydep U 3To rapaHTUpyeT e€ KOppeKTHoe 3HaueHue. [lpu
3aMMCH CHavyaa MUILETCs HUKHSAA yacTh (OHa nonanaet B 0ydep), a 3areM BepxHsis. [Ipu 3anucu
BepXHel nosiHoe 64-0UTHOE 3HAYCHHE MTONAJAeT B CUCTUHK.

CueT npekpaniaercsi, Korja Mmpoueccop NepexouT B PeKUM IMYJIISALHUH.

7.10.5.4 Pezucmp oannvix mouxu naonooenusn 1 (WPDR)

Touka HaOO/IeHNs | UMEET JOMOMHUTENbHBIE BO3MOKHOCTH [0 MOHUTOPUHTY OOMEHa
JaHHBIMU SIpa TIpolleccopa € TaMsAThio. Brlllle omuchIBaJics MeXaHU3M cpabaTbIBaHUS
HCKJIIOYUTEIHLHOM CUTYyalluu B CIydae COBIAJICHUS apEeCcOB TOUKH HAOIIOJACHHS C ajpecamu
muH J 1 K. OnHako umeercss BO3MOKHOCTh JOTIOJIHUTh CPAaBHEHHE aIPECOB €IIE U CPABHEHUEM
naHHbIX. [Ipyu yTeHUN MMeeTcs: BOBMOXKHOCTh KOHTPOJIMPOBATh, TO KAKWE JAHHBIE CUYUTHIBAET
npoueccop. Ecnu ONOTHUTENBHO K COBHAJCHHUIO AJPECOB MPOUCXOAMUT COBIAJCHUE H
MPOYUTAHHBIX JIaHHBIX — TOYKa cpalaThiBaeT. Takke MOKHO KOHTPOJHMPOBATH M TPOIIECC
3amucu JaHHBIX. HeoOxoaumeble Isi KOHTPOJS JaHHBIC 3amuchiBaloTcs B peructp WPDR.
HeoOxonuMo OTMETUTh, YTO IIMHA YTE€HHUS WIM 3allUCH HMMEET pa3psaHocTh 128 Owur.
Pa3psannocts peructpa JaHHBIX TOJIBKO 32 6uTa. [loaToOMy cCpaBHEHHE BBITIOTHSAETCS TOJIBKO IS
32-pa3psIHOTO CJIOBAa IIMHBI JAHHBIX OMPEICIIEeMOTr0 MIIAJIIMMKU OWTaMU IIWHBI ajpeca,
HE3aBUCUMO OT TOTO BBIMOJIHAETCS UYTEHUE WU 3anuch 64-x unu 128-pa3psgHoro ciiosa.

7.10.5.5 Pezucmp macku mouku naonrooenus 1 (WPMR)

[Tpu ncronb30BaHUM IIMHBI JAHHBIX B ONMUCAHUU TOYKU HabOmoneHus 1, He Bce OUTHI
IIMHBI JAHHBIX MOTYT IMOHAJO0OUTHCS NMPHU AHAJIM3E YUTAEMBIX WIIM 3alHCHIBAEMBIX JIAHHBIX.
Peructp mMacku mNO3BOJISIET YCTAaHOBUTbH, Kakue OWTHI peructpa AaHHbx WPDR  momxHb
y4acTBOBATh B CpaBHEHUHU. Eciu OUT ycTaHOBIEH B «1» — COOTBETCTBYIOIINI eMy OUT JaHHBIX
CpaBHHUBaeTcs ¢ OuTOM MMHBI AaHHbIX. [Tociie cOpoca perucTp Macku paBeH HYJIIO U JaHHbIE HEe
y4acTBYIOT B pabOTe TOUKU HAOIIOACHHUS.

7.10.6 JTAG untepdeiic

ITIponeccop  moamnepkuBaeT MOPT  JOCTyna K  CpPEACTBaM  TECTUPOBAHUS,
cootBercTBYtoumii crannapty IEEE 1149.1.

7.10.6.1 Bwieoovt JTAG nopma

B tabmune 107 onmcanbl BBIBOABI MPOIIECCOPA, UCMOIB3YEMbIE B amlapaTHON 4acTH
smynsiuun JTAG. IloguepkHyThle CHU3Y Ha3BaHUS BHIBOJIOB U BBIBOJIbI C YEPTOM HAJl HA3BAHUEM
YKa3bIBAIOT HA aKTUBHBIE HU3KUE CUTHAJIBI.
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Tabnuuma 107 — BeiBoabl mopTa CBSA3M M AMYJISIIUKA YCTPOMCTBA BBOJ1a/BHIBOIA

Curnan Tun Omnucanue

NTRST BXO/]T Copoc JTAG.
CopaceiBaer wunTepdeiic JTAG. Curnan nTRST ngomkeH ObITH

AKTUBUPOBAH TIOCIE BKJIIOYEHHUS MHUTaHUSA, 4YTOOBl yOeautbcs B
npaBuiabHOM  pabore JTAG. Bxom nTRST wumeer BHyTpeHHHA
MOBBILIAIOIINI PE3UCTOP

Cunxponuzauus JTAG.

TCK BXOJI .
ObecneunBaeT TakTOBBIN curHai st paborsl JTAG

TDI BXO/Jl Bxoanoii curnan nannusix JTAG.
HNmMeeT BHYTpEHHHMI NOBBIIAIOIINAN PE3UCTOD

TDO BBIXOJT Brixognoii curnain ganueix JTAG

TMS BXOJI Bri6op pexxuma tectupoBanust JTAG.
VpasiuseT MalIMHONW COCTOSIHUM TecTupoBaHusA. lVMeer BHYTpEHHHMI
MOBBIIIAOIIUN PE3UCTOP

nEMU BBIXOJI My

[Ipu3Hak nepexoja mporeccopa B pexkuM IMYJISAIHI

B nononrenue k cranmaptHeiM GyHKIusaM JTAG, BeiBogsl TMS n nEMU BeITIONTHSIOT
cienyromue QyHKIUNA OTIAJKU:

— Bxox TMS (xorna paspsan TEME ycranosnen B peructpe EMUCTL) BeinosnHsieT
(GYHKIMIO 3arpoca K MPOIECCOpPY Ha MEPEeXo]l B PEXKUM AMYISIUU. VICKIIOUeHne IMyIsiun
dbopmupyercst mnpu  KaxkaoMm ¢ponte cur"Hana TMS. JlanHas ¢yHKous  sBIseTcs
JIOTIOTHUTENHHOU K GyHKIIMOoHANIEHOCTH TMS B JTAG;

— BbIXOogHOW curHal nEMU  sgBnsercss CUTHaIoOM C  OTKPBITBIM  CTOKOM,
akTUBU3MpyeMbIi, Tosbko eciu paspax EMUOE ycranoBnen B peructpe EMUCTL.
BriBog nEMU yka3bIBaeT Ha ciieyrouiee:

— MPOU30IILIIO cpabaThIBaHUE TOYKU HAOJIIOICHUS, HO PETUCTpP YIpaBICHUS UMEET B
nosie Tuna (rosie EXTYPE 8 WPiCTL) 3Hauenue Honb. YpoBenb curnaina nEMU B 3ToM ciiydae
camxkaercs Ha 20 nukinoB CCLK;

— KaXIpll pa3, Korjga IMpOLECCOp HAXOAUTCA B PEXUME SMYJSLHUM U TOTOB K
BBIITOJIHEHUIO HOBBIX JIMHUM KOMaHz, noxasaeMol B peructp EMUIR, ypoBens curhana Ha
BbIBOJIe NEMU cHukaeTcs 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 3Havamuii 6ut nepeiM BeiBUraeTcsa Ha TDO. KoaupoBanue koMaH IpuBEICHO B
tadune 108.
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Tabnuma 108 — [lekogupoBanue 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 qaHHBIX BEIOMpAIOTCS Yepe3 peructTp koMan . Kak ToJIbKO COOTBETCTBYIOIIEE
3HAUYEHHE PEruCcTpa JAaHHBIX 3alMCBHIBAETCS B PETUCTP KoMaH, U coctosgHrue TAP usmensercs
Ha SHIFT-DR, nanHble BBIOpaHHOTO peruCcTpa HAUMHAIOT BhIABUraThCS HAa TDO 1 npuHuMaThes
¢ TDI. IlonpoGuee cm. cnenmdukanuto crangapra IEEE 1149.1.

Peructps! nanHbIX:

— 00xox (Oaiimac) — peructp, orBeuarommuii TpedoBanusm IEEE 1149.1, ssnsercs
OJIHOPa3psIIHBIM PETUCTPOM.

— IIOIPAaHMYHBIE PETUCTPBI — PETUCTPHI, UCIOJIb3yeMble MHOTMMH KoMaHaamu JTAG.
Bce tpu komannel JTAG cootBercTBytOT TpeboBanusiM IEEE 1149.1.

— EMUIR — xomanna JTAG 3arpyxaer 48 pa3psiioB, U3 KOTOPbIX 32 HaWMMEHbBIIUX
3Havamux paszpsaa 3arpyxatorcs B peructp EMUIR. EMUIR saBasiercs 128-pa3psaHbiM
perucTpoM. B pexxnme sMysiLun perucTp 3arpy»aeTcsi 4eThIpe pas3a Mocie10BaTeNbHO (0 JHOM
koMmanaou JTAG) unm 3arpyxaercs A0 TeX Mop, MOKa B 3arpy’KacMoM CIIOBE HE YCTaHOBUTCS
paspsan EX (torma octansubie ciiotel EMUIR cuntatorcs komannamu NOP). Kaxnblit pas,
korjga nanHeie 3arpyxarorca B EMUIR — chauwana 3arpysxkarorcs paspsaasl 31-0, 3atem
3arpyxarTcs pa3psaasl 63-32 u Tak gaiee.

Korna wersipe 3arpy3ku EMUIR 3aBepiieHsl WM JIMHUAS KOMaH] Oblia 3aBeplIieHa
ycTaHOBJIEHHBIM pa3psaoM EX, komannsl, 3arpyxkenssie B JTAG, nepenarorcs B yCTpOUCTBO
YIPaBIIEHUS Apa U BBITOJIHSAIOTCS.

Korga cuerBepeHHoe ciioBo 3arpyxaercsi B EMUIR, oHO DOJDKHO BKIIOYaTh OOHY
MOJIHYIO JIMHUIO KOoMaHJA. JIMHMS KoMaHA HE JOJDKHA MPOAOKATBCA B  CIEAYIOIIEM
CYETBEPEHHOM cJoBe. JINITHIe CI0THI AOKHBI ObITh 3anmonHeHsl NOP xomangamu.

3anuce B EMUIR sBisieTcss HemOMmycTUMOW omepanueii, Korja mpoleccop He
HAXOJIUTCS B PEKUME IMYJISLINH.
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— EMUDAT — st0 48-pa3psanblii perucTp, B KOTOPOM 32 CTapIIMX 3HAYAIINX pa3psiia
UCIIOJIb3YIOTCS sl cKaHupoBaHus Ureg ¢ TakuM e UMEHEM. DMYISTOP UCHOJB3YET 3TOT
PErUCTp JJIsl YTEHUS U 3aHCH BCEX OCTAIBHBIX PETUCTPOB B MPOLIECCOPE.

OMYJSTOP TaKKe UCIONb3YET JAHHBINA PETUCTP Ul AOCTyMNa K namsaTu. JlomkHa ObITh
KoMaHj1a, ucnoibp3yronas IALU aig renepanuu agpeca JOCTyNna K NaMsATH, HA3HAYEHUEM WIH
ucrouyHukoMm kotopou siBisietcs EMUDAT. Korma sMynsiTop BBINOJTHSET CEPUIO TOCTYIIOB K
MaMsTH, MPOLECCOP JOHKEH BCTaBUTh LUKIIBI 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 BKIIOUCHUH MUTaHUS — Tociie BKiItoueHus cucremsl (SCLK, Bce BxoaHbIe
CUTHAJIBI M KOH(HUTYpaIlmOHHBIC BXOIbI HAXOATCS B YCTOMYHMBOM COCTOSTHUHN ), BBIBOA nRST _IN
JOJKEH ObITh aKTHBEH (HU3KUI ypoBeHb curHana), BbiBog NTRST nomxeH ObITh aKkTUBEH
(HU3KUH ypOBEHb CUTHAJIA), TOApoOHee mpuBeeHO B Tabnuie 112 u Ha pucyHke 67;

— HOpPMaJbHBIM cOpoc — 000N cOpoC CXeMbI, CIEAYIOMUK Mociie cOpoca MpH
BKJIIOYEHUN TUTanus, BbIBOA NRST IN momxeH ObITh aKTUBEH (HM3KHI ypOBEHb CHUTHAIA),
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 MpPOIEccCopa, OMMCAaHHBIE B
pazzaene 9 «MeToIbl 3arpy3KH MPOLIECCopay.

7.12 JIuana3oH HANPSIKEHUs] MU TAHUS

ITpoueccop UMeeT OTAENbHBIE TOAKIIOYEHHS] K ICTOYHUKY ITUTAaHUS JUIsl BHYTPEHHETO
JIV (VDD), taktoBbiii reneparop PLL (VDD A), Oydepa ycTpoiicTBa BBOJAa-BbIBOAA
(vDD_IO).

JUis  cTaOWibHOM  CHHXPOHHM3AIMHM, CHUCTeMa JIOJDKHAa OOecCIeunBaTh YHCTOE
anekTponuTanue Ha Bxojge VDD A. Oco0oe BHMMaHue MpH MPOEKTUPOBAHUU JOKHO OBITH
ylenaeHo GpuIbTpaluuy UCTOYHKKA muTanust VDD A.

JlomycTrMBble 3HAUYEHUST HANPSHKEHUN MUTAHUS TIPUBEACHBI B TAOIUIIE DJICKTPUIECKIX
napamMeTpoB MUKpPOCXeM IpHu npuemke u nocraske: st BeiBoga VDD mapamerp Ucc, mis
VDD_A — Ucca, 111 VDD _IO — Uccio.

AO «IIKK Munanopy TCKA.431281.016CI1 263



Cneyugukayua K1967BH02BG

8 BpeMeHHbIe XapaKTePUCTUKH

Bcex curnainsl, 3a uckirodeHreM BeiBogoB nDMAR3-0, nNIRQ3-0, TMROE u FLAG3-0
TOJIBKO B PEKUME BXOJa, SBISIOTCSA CHHXPOHHBIMH IO OTHOIIEHHIO K CHTHAJy OIOpPHON
gactoTel SCLK. B MuKpocxeme peann3oBaHO BCEro HECKOJbKO THIOB IUIOIIAJOK BBOJA-
BBIBOJIa, M TMOTOMY BpE€MEHa MPEIyCTaHOBKHW/yIEp>KaHUS CHUTHAJla Ha BXOJE, BpPEMEHa
YCTaHOBKHW/yJIep)KaHUsl CHTHaja Ha BBIXOJE M BpEeMeHa BKIIOYEHUS/BBHIKIIOUEHUS Oydepos
BBIXOJIHBIX CHTHAJIOB, PACCYUTaHHBIE OTHOCUTENHHO ¢poHTa SCLK, SIBIAIOTCS OIMHAKOBBIMU
17151 OONBIIMHCTBA BBIBOIOB MUKPOCXEMBI.

bonee nogpobHas nadopmanus npuseneHa B moapasaenax 8.1 «OcHOBHbIC BpeMEHHbIE
XapaKTepUCTUKU niepeMenHoro Toka» u 8.2 «LVDS-unrepdetic, anexkrpuueckne u BpeMEHHBIE
XapaKTEPUCTUKI.

8.1 OcHoBHBIE BPEMECHHDBIC XaPAKTCPUCTUKHU MMEPEMECHHOI'O TOKA

BpeMmenHbie XapakTepUCTUKH U3MEPSIIUCH, KOT/Ia CUTHAJ Tepecekall ypoBeHb 1,25 B,
KaK 3TO MOKa3aHO Ha pucyHke 69. Bce BpeMeHHBIE 3a7epKKH (B HAHOCEKYH/IaX ) H3MEPSUTACH
MeXIy Toukou, koraa nepselil curHan (SCLK) gocturan ypoBHs 1,25 B u TOukoi, korna
BTOpPOM CHUTHAJ JocTUTal ypoBH: 1,25 B.

OCHOBHBIC BpPEMCHHBIC XaPAaKTCPUCTUKH TICPEMEHHOTO TOKa IPEICTABIICHBI
B Ttabmumax 110 — 114. Bce XapakTepHCTUKH U3MEPSIOTCS C ONMPEACICHHOW Harpy3kou U C
BBIXO/IHBIM ITOTOKOM JIaHHBIX C YPOBHEM 4.

AcuaxponHbIe gaHHbIC g BeIBOJ0B nIRQ3-0, nDMAR3-0, FLAG3-0 u TMROE
npeacTaBiaeHbl B Tadymre 109,

Tab6numa 109 — XapakTepucTUKH aCHHXPOHHOTO CHTHAJa MEPEMEHHOTO 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! Bxon FLAG3-0 2 * tsoccLk 2 * tsoccLk
TMROE2 Cpua6aTHBaH1/1e ] 4 * tsoceLk
Taiimepa 0
1 Berxotabie xapakrepuctuku Ha BeiBogax FLAG3-0 npencrasnens B Tabnuie 114;
2 JTOT BBIBOJ MOKET SABJIATHCA KOH(PUTYPAITHOHHBIM BXOJIOM

Tabnuma 110 — OnopHas 4acToTa — BpeMsl IIMKJIa TAKTOBBIX CUTHAJIOB MPOIIECCOPHOTO sIpa
(CCLK)

ITapamerp Onucanue Mun Makc En. nsm.

BpeMss 1MKIIa TAKTOBBIX CHUTHAJIOB
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)

Tab6auma 111 — OnopHas yacTota — Bpems ukia tectoBor cuaxponusanuu 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 CHUTHAJIOB 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 pgeaktuBupoBaH mocie cradbunuszauuu VDD, 9 e
VDD A, VDD IO, SCLK wu mnepexoja B HEU3MEHHOE
COCTOSIHHE CTaTUYHBIX BHIBOJIOB/ KOH(PUTYPAIIMOHHBIX BXOI0B
tTRST_IN_PWRl
nTRST aktuBupoBan Bo Bpemsi cOpoca npu BkItoueHUH | 100 ¢ tscLk HC
IMUTaHUS

Xapaxmepucmuku nepexkiiouerus
trRST OUT_PWR
15 MC

neaxktuBanusa RST OUT nocne 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
tsTRAP
nRST IN JI€aKTUBUPOBaH rnocie TOTO, KaK 1,5 MC
KOH(UTYpaIOHHbIE BXObI OyIyT B HEU3MEHHOM COCTOSTHUU
Xapaxkmepucmuxu nepexuodeHus
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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Tabnuuma 114 — XapakTepucCTHUKH CUTHajIa MEPEMEHHOr0 TOKa (BCe 3HAYCHHS B TaOJHIle
MIPUBEICHBI B HAHOCEKYH/1AX )

~ TN ) = 8 =
= 2 2 S5 E
silsS|sEs2|2 58 g %
Z Sl ES|a s s F | 8 =
G % S E|lc |8 5|ws 5|z B| 8
5 R 3|ZEEE|E |2 ¢ = =
jas) Q s [oVE jan = X <
Umst Onucanue 2SS E|SE|QEIQ =g 3| BEE
2 5|5 5|>3|%58(85/% 2 =&
Sclselzg|glig|zE £°
E % L O & = O o M = GE) ,_e_‘ 1)
5 5| & E Hl & 28 Bl a 5| E
&gl g| g Z|g g|” ©
2 E 3 Ead
ADDR31-0 (BuemHss aapecHas mgHa 1,5 0,5 4.0 10 | 1,15 | 2,0 SCLK
DATAG63-0 |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- 1 4 1 1 2 LK
SSD3-0 SDRAM 5 0,5 ,0 ,0 ,0 0 SC
aMs1-0  |DPooP mawatw 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 clioBa 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 | 1,0 | 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 "oy 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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nBM|LoMOu oW~ 140 | 10| - | - | SCLK
KOHTpOJUIEPA IITUHBI
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 BBICOKOTO 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 | 05 — — — — TCK
(JTAG)
Bxox  TeCTOBBIX  JaHHBIX
TDI 15 | 05 — — — — TCK
(JTAG)
BbIXxoag  TECTOBBIX  JaHHBIX
TDO 40 | 10 0,75 | 20 | TCK®
(JTAG) — —
nTRST 4  |TecroBsrii copoc(JTAG) 15 0,5 - - - - TCK
nEMU 7 OMyIALMs  OT BBICOKOTO K| B 55 | 20 | 115 | 40 TCK wnmmn
HU3KOMY SCLK
ID2-0 8 Cratnueckre  BBIBOABI  — B B B B B B B
JIOJDKHBI OBITH TTOCTOSTHHBIMHU
STRAP SYS 210 KonpurypannoHHbie BXOIbI 15 0,5 - - - - SCLK
JTAG SYS ' 2 |Cucremusie Boioast JTAG +2,5 |+10,0|+12,0| -1,0 - - TCK
! TIporokomsl 06MeHa BHENIHEro MOpTa peanu3yloT Hukmsl mumEs IDLE mms mepemaun
yrpaBneHus mMuHON. KoH()IUKTHI Ha MIMHE MPU BKIIOYSHUH/BBIKIIIOUEHUH IpaiiBEPOB HEBO3MOKHBI
M0 MPUYMHE TOTO, YTO TEKYIIUN JApaiiBep rapaHTUPOBAHHO BBIKIIOUUTCS PaHbIIIE, YEM BKIFOUUTCS
JIpYrou npausep.
2 BxojHble XapakTepucTUKH BbiBog0B FLAG3-0 cm B Tabmume 109.
% Dru BXOmHBIC BBIBOMBI SBISIOTCA ACHHXPOHHBIMH, M MOJTOMY HET HEOOXOMMMOCTH
CHHXPOHU3AIMU C OITOPHOM YaCTOTOM.
4 Tlompo6uee cM. B moapasaene 7.11 «Copoc n 3amyck».
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v

1 TaKTOBbBIN

Nms Onucanue

Bpewms yaepxxanus
Bpewms ycranoBku
Bpewms yaepxxanus
Bpewms BbIKIIOUEHHS
Oydepa BBIXOHOTO
CUTHAJ

Bpewmst iperycTaHOBKH
BXOJIHOT'O CUTHasa (MHH)
OmnopHBI

BXOJIHOTO curHaia(Makc)
BBIXOJ/IHOI'O CHTHaja (MaKc)
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.

" Yacrora, OTHOCHTENTHFHO KOTOPOI NMPHBEIEHH! JAHHEIE, 3aBHCHUT OT (BYHKIIMH 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 BeiBoAbl JTAG SYS (pexxum boundary scan) Bxirouarot B ce6si: 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

OmopHasi 4YacToTa BpPEMEHH CHUCTEMHOTO BbIXogHOTO curHana JTAG saBisercs
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

DNEKTpUUECKUE  XapaKTepuCTUKu  moptoB  cBa3u  LVDS  mpexacraBieHs
B Tabnunax 115, 116, u na pucynke /0. Bce mapamerpsl curnanos LVDS onpenensitorest npu
3HayeHuIX Vop = 0 B u ucnoss3yor obo3HaueHusi curaaioB 0e3 muaekcoB N (negative) u
P (positive), cm. pucynok 71.

Tab6numa 115 — DaexTpuueckue XapakTEPUCTUKH repeadn mopra cBsa3u LVDS

[Tapamerp Onucanue Pexxnm n3mepenus MuH. Makec. 1/1153]1:\[4
Bricokuit YPOBEHB
VoH BBIXOJIHOTO HAIpPSKEHUS, 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 3aMbIKaHHUS Voo=0B +10 MA
BrixongHoe cuH(pazHoe 120 150 B
Vocm HalpsDKEHUE
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Tabnuuma 116 — DnexkTpuyeckue xapaKTepUCTUKH Iprema ropta csizu 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 — 3JIEKTpUUECKHUE 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 XapaAKTEePUCTUKHU BHIXOAHBIX CUTHAJIOB

WNudopmarmst 0 BpeMEHHBIX XapaKTEPUCTHUKAX BBIXOJHBIX CUTHAJIOB ISl IOPTOB CBSI3U
LVDS npusenena B Tabnuue 117 u Ha pucynkax 72 — 77,

Ta6numa 117 —TIlopT cBsA3M — BpeMEHHbIE XapaKTEPUCTUKU BBIBOAA TAHHBIX

IMapamerp Omnucanue MuH. Makc. Ex.
U3M.
Buixoowst
treo  |PpoHT curHana (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
bonpmee 3naueHue u3 2,2 uian
(pucyHok 72) 0.9 + LCR » tee k2 u3 12,5 win HC
’ 1,1 *LCR tCCLKl’Z
tLcLkon |BbICOKMI ypOBEHBb CUTHAJIA
0,4 * tLcLkop® 0,6 * tLcLkop® HC
LxCLKOUT (pucynox 72)
tLckor |Hu3kuii ypoBeHb CUTHAJIA
0,4 * ticLkop! 0,6 * ticLkop! HC
LxCLKOUT (pucynok 72)
t xuttep LxCLKOUT
cor (H P 74) +0,005 * ticLkop® Ic
PUCYHOK
tbos |Bpewms npenycraHOBKH 0,25 * LCR » tecik - 0,10 » oo 48 HC
BeIxoguoro curtaia LxDATO 0,25 * LCR * tecik - 0,15 * too k558 HC
(pucyHok 74) 0,25 ¢ LCR * tecik - 0,30 » tecik™™® HC
tioon |Bpems ynep:kaHus BBIXOAHOTO 0,25 ¢ LCR * tecik - 0,10 » too <8 HC
curHaiia LXDATO 0,25 * LCR * ok - 0,15 © too k568 HC
(pucyHok 74) 0,25 + LCR * tecik - 0,30 * tecik™™® HC

tLackio  [Bpewms ot ¢pponta LXACKI o
(bpoHTa CHHXPOUMITYIIbCA

N 16 « LCR * tccikt? HC
HepBOI/I TpaH3aKHI/II/I

(prcyHOK 75)
tscmpov |Bpemst ycTaHOBKHM cHUTHANA

nLxBCMPO (pucyHok 75)
tscmpoH |Bpems ynepxaHus curHana
nLxBCMPO (pucynok 76)

2« LCR * tccik? | HC

3+« TSW -0,5%° HC

Bxoowi
tLackis  |Bpewms npenycTtaHOBKH
HU3KOTO YPOBHS CUTHaIa
LxACKI nys rapanTuu Toro,
YTO MepeaaTuuK IpeKpaTil

nepenauy. (Pucynok 76)
Bpewms npenycranoBku 4« LCR » tcoikt? HC
BBICOKOTO YPOBHSI CUTHaja
LxACKI s rapanTun Toro,
YTO NEPEJATUYUK ITPOIOIIKAET
nepenayy 6e3 npepeIBaHUN
(Pucynok 77)

tLackiH |Bpemst ynepaHusi BRICOKOTO
yposHst curHana LxACKI 0,51
(Pucynox 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. Iii[/[
® LCR=2.
" LCR=4.
8 3nauenus tLpos M tLpoH BKIIFOYAIOT mxutTep LCLKOUT.
® TSW — Bpems mnepeqaud cloBa MHHHMMAJIbHOH JUIMHBL JIs 4eTHIpeXOUTHOI
koHpurypamuu paBHo 2 * LCR ¢ tccik. s oqanoOuTHON 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 AuddepeHIHaTIbHBIX BIXOIHBIX CUTHAIOB

LxCLKOUT

Vg =0V

tipos |toon twpos |tioow

LxDATO \

Vgg =0V

Pucynok 74 — I1opThl CBSA3M — BpeMs IPEYCTAHOBKH U YAECpKaAHUS
BBIXOIHOTO CHTHAJIA JaHHBIX

* [TapaMeTpsl JeiiCTBUTENBHB! KaK 110 OTHOIIEHHIO K (DPOHTY, TaK U MO OTHOIIEHHIO K CPE3Y
TaKTOBOI'O 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

HNupopmanus 0 BpeMEHHBIX XapaKTepUCTUKaX BBOJA JAHHBIX JUIs TOPTOB cBsi3u LVDS
npuBeaeHa B Tabnuue 118 u Ha pucynkax 78, 79.

Ta6nuuma 118 —IlopT cBsA3U — BpeMEHHbIE XapaKTEPUCTUKU JaHHBIX Ha BXOJE

ITapameTtp Onucanue Mums. Make. I/iﬁd
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« ticikipt 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 — IMOCJICAHECC II0OJIYYCHHOC CYHCTBCPCHHOC CIIOBO

tcLkip

-

LxCLKIN \

Vop =0V

A

tois [tom  tois | tow
||

o\ [ 1Y
) \ \

Pucynok 79 — ITopTsl CBA3M — BpeMsl NPEIYCTAHOBKU U yIE€P/KAaHHs BXOIHOTO CUTHANA
JTAHHBIX

* (v}
[TapameTps! AeMCTBUTENBHBI KaK [0 OTHOLIEHHUIO K (PPOHTY, TaK U MO OTHOIICHHIO K CPE3y
TaKTOBOT'O CUTHAJA.
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9  Metoasbl 3arpy3Kku mpoieccopa

[Tocne cOpoca mporeccop UMEET YEThIPEe OMIUH 3arpy3KH KOJ1a TPOTPaMMBbI JJIsl Hadaia
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, IPOIECCOP 3arpykaet (B BeAyIIeM
pEeXHMME) UITH 3arpyKaeTcs (B MOJAUYMHEHHOM PEKUME) TaHHBIMU 3arpy3Ku 00beMoM 256 CIIOB.
OOBIYHO JaHHBIE 3arpy3Kd COJAEpXKAT SAPO 3arpy3ku sl BbIOpaHHOTO pexkuma. [locne
3aBEpIICHUS] TIEPBOHAYAIBHOM 3arpy3Kd SApO 3arpy3Kd HauyWHAeT paboTy, 3arpyxas
mporpamMmy pa3paboTdrka B IPOIECCOP U HAUWHAS BBITIOJIHEHUE ATOW MPOTPaMMBI.

B Tabmumne 119 mpuBeacH mepeyeHb BHEIIHUX BBIBOJOB IPOIECCOpa, 3HAYCHHE
KOTOPBIX BO BpeMsi cOpoca UCIIONIb3yeTCs sl KOHPUTYPHPOBAHUS IIPOLIECCopa.

Tabnauma 119 — Brennue KoHGUTYpalnOHHBIE 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(am3KHiA) 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 mMpHUHBI IIMHBI KAHATIOB TIOPTOB CBSI3U OAWH OUT
1(BbICOKMIT) Bb160p mupHHbI MIMHBI KAHAJIOB IOPTOB CBA3H YeThIpe OuTa
O(Hu3KMi OnuokparHas 3amuchk B peructpsl SYSCON, SDRCON
nBUSLOCK ( ) P peretp

1(BbICOKMIT) Mmuorokparsas 3anuch B peructpsl SYSCON, SDRCON

BeiBonpl, mpuBenennbie B Tabmuue 119, mpum HOpManbHOM (PYHKIMOHMPOBAHUU
paboTaroT Kak BBIXOJbI, HO BO BpeMsi cOpoca BBIXOJ OTKJIIOUEH, U BBIBOJ paboTaeT Kak BXOJ,
MO3BOJISIS 3aMMCcaTh KOHQUTYPAIIMOHHYIO HH(OPMAIIHIO.

TakroBble Bxoabl LxCLKINP/N HencnoJib3yeMbIX NPHEMHMKOB MOPTOB CBSI3HU
AOJKHBI OBITH JOONpeesieHbl 0 JAONMYCTHUMBIX JIOTHYECKHX YPOBHell HampsKeHus
(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 mporeccopa HaXOIUTCS B COCTOSTHUM OXKUIaHus npepeiBanus. Eciu
MOCTYIUT 3aIIPOC MPEPBIBaHMS, IPOLIECCOP HAYHET UCIIOJIHEHUE MPOTPAMMBbI COTJIACHO BEKTOPY
HpepbIBaHUsl.

B cnyuae 3arpy3ku u3 EPROM (BeiBog NBMS paBen Hyiro Bo BpeMs copoca), kaHai
DMA BrimonHsieT 3arpy3Ky koaa u3 BaemrHero EPROM Bo BHYTpEHHIOIO MaMATh U MOCHUIAET
3aIpoC MPEPHIBAHUS C aJJpec-BEKTOPOM PaBHBIM HYJIIO.

XocCT-TIpolieccop MOXKET 3arpy3UTh NPOrpaMMy BO BHYTPEHHIOIO IaMSTh Mpolieccopa,
a 3aTeM, UCI0JIb3ys BEKTOPHOE MPEephIBaHKE, 3aIlyCTUTh MPOLIECCOP HAa UCIIOJIHEHUE KOJa.

BHeniHee ycTpoiicTBO MOXKET 3arpy3uTh 256 ¢I0B Kojia uepe3 HOpT CBSI3U, OCTIE 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
npepeiBanne 1o onxHomy u3 BxomoB NIRQ3-0. Kaxmomy Bxomy 3ampoca mpepbIBaHUS
COOTBETCTBYET BEKTOp BO BHEIIHEH WIM BHyTpeHHeW mamsaTtu. IIpomeccop Moker HauaTh
WCIIOJIHEHUE KO/ia U3 BHEIIHEH MaMATH.

9.2 3arpyska EPROM

3arpy3ka mnpoueccopa n3 EPROM sBnsieTcss 3arpy304HBIM pPEKHMOM, B KOTOPOM
MIPOLIECCOP HAYMHAET U KOHTPOJIUPYET MPOLECC NEPECHUIKH JaHHBIX.

Jns toro, 4TtoOBl cKOH(UrypupoBaTh mpoueccop st 3arpy3ku u3 EPROM,
Heo0x0IMMO, YTOOBI BO BpeMs cOpoca Ha BHElIHeM BbiBoje NBMS Ob11 HU3Ku# ypoBeHb. [1o
OKOHYaHMU cOpoca MpoIeccop 3alleKHBAeT COCTOSHUE BHeIHero BbeiBoga NBMS Bo
BHyTpeHHEeM (uiare. DTo 3HaueHue nocTynmHo B peructpe SYSTAT. Ecnu mporeccop
ckoHburypupoBan mnon 3arpy3ky u3 EPROM, nBMS sBnsercs akTUBHBIM BO Bpems
MOCTIEIOBAaTENIbHOCTU 3arpy3Kd M JIOJDKEH MOJKII0YaThbcd K CUTHANY BbIOOpa KpHcTasuia
EPROM.

[Tpu BBIOOpe pexkuma 3arpy3ku EPROM mnponeccop wuHunumanmmsupyer kaHai O
BHemHero nopra DMA ans nmepenaun 256-Tu 32-pa3psiiHbIX CJIOB KOJa M3 3arpy304HOIO
EPROM B sueiiku 0x00-0xFF G6noka BHyTpenneit namaru 0 mpoueccopa. CooTBETCTBYIOIUMA
BekTOp npepsiBanus (st DMA kanana 0) ununuanusupyercs no aapecy 0x00 Bo BHyTpeHHEH
namstu. [Tocne 3aBepuienust pabotst DMA, npoiieccop HaunHAET BBIOJHEHUE TPOTPaMMBbI U3
anpeca sueiikun 0x00. Otu 256 cnoB Koja JAEWCTBYIOT B KayecTBE 3arpy3dyuka s
MHULMAIN3AUU OCTAIbHON aMATH IPOLECCopa.

9.3 3arpy3ka xocrta

3arpy3ka mporeccopa XOCT-IPOLECCOPOM SBIISIETCS PEKUMOM, B KOTOPOM IPOLIECCOP
OKHJIAET, TIOKA BHEITHEE YCTPOMCTBO HAYHET 3arpy3Ky KOJa B €0 BHYTPEHHIOK aMsTh. JIroboe
BeJylllee YCTPOHWCTBO HA KJIACTEPHOM IIMHE MOXET 3arpy’KaTh IPOLECCOP YEPE3 3aIUCh B €r0
BHYTPEHHIOIO MaMsTh WK nocpeacTBoM AutoDMA.

Jlist Toro, 4ToOBI TEPEBECTH TPOIECCOP B PEXHUM 3arpy3Kd XOCTa, HEOOXOIUMO
MIOMECTUTh Harpy304YHbIN MOBBIIAOMKKN pe3uctop Mexay nBMS u VDD 10. Toraa Bo Bpems
copoca 3Hauenre NBMS Oyzaet paBHO «1», 9To ykaxkeT Ha oTCyTcTBUE 3arpy3ku n3 EPROM.
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Korga BeIOpaH pexuM 3arpy3Kd XOCTa WJIM TOPTa CBS3H, MPOLECCOpP MEPEXOIUT B
HepaOouee COCTOSIHME Iocie cOpoca, OXUAAas MOKa XOCT-IPOLECCOpP WM TMOPT CBS3H
OCYILECTBUT 3arpy3Ky. 3arpy3ka XxocTa MO>KeT HCII0JIb30BaTh peructpsl AutoDMA npoueccopa
(o0a kaHana), U3 KOTOPBIX 00a MHHUIIMAIM3UPOBAHBI [ 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
3apepiieHuss DMA, nporieccop HauHET BBIIIOJIHEHHE IporpaMMel ¢ aapeca 0. Otu 256 cnoB koga
JEMCTBYIOT B KQU€CTBE 3arpy3dMKa JUlsl HHUIUAIN3alUU OCTAIBHOM MaMsATH Mpoleccopa.

9.4 3arpy3ka nopra cBsi3u

3arpy3ka mpoiieccopa U3 MopTa CBSI3U SIBISIETCS] 3arPY30YHBIM PEXUMOM, B KOTOPOM
MIPOIIECCOP OKUJIAE€T BHEIIIHEE YCTPOUCTBO, MOJAKIIOUEHHOE K TIOPTY CBSA3HU, UTOOBI MIPUHATH U
MMOMECTHTh BO BHYTPEHHIOIO IAMSITh 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 mnpuema Onoka (aHanmormdyHo kanHainy 0 DMA). CooTBeTcTByroIIHe
MpephIBaHMUS 3TUX KaHAIOB DMA yCcTaHaBIMBAIOTCS MO HYJIEBOMY aJipecy. ITH 256 CI0B Kojaa
JIEUCTBYIOT B KAUECTBE 3arpy3urKa JJIsi MHUITHATN3alKI OCTaIbHON TaMATH MPOIEccopa.

[Ipu BBIOOpE 3arpy3Ku MOCPEACTBOM IMOpPTa CBA3M HMMEET 3HAUEHHE COCTOSHUE Ha
BbIBOJIe TMROE BO Bpemsi cOpoca. DTOT BBIBOJ MO3BOJISIET BHIOpATh HMIMPHUHY IIWHBI MOPTa
CBSI3M: OJTUH WJIU YeThIpe OuTa.

9.5 OrtcyrcTBHE 3arpy3KH

3amyck nporeccopa 06e3 3arpy3KH sSBJIsIeTCS PeKUMOM, B KOTOPOM IPOLIECCOP HAYMHAET
WCTIOJTHEHHUE TPOTPaMMBI ¢ (PUKCHPOBAHHOTO ajjpeca BO BHEIIHEW WM BHYTPEHHEH MaMSTH.
Br16op cTapToBOro ajapeca OCyIIECTBIISIETCS MOCPEACTBOM MOJAuM 3ampoca MpepbIBaHUs IO
oaHoi u3 muaui nIRQ3-0.

Jns koHUrypauu mporeccopa B pexxuMe 0e3 3arpy3ku HeoOXOAUMO MOAKIIOUCHHE
BbiBoJa NBMS K BBICOKOMY YPOBHIO TIOCPEICTBOM pe3UCTOpa. Takke HEoOXOIMMO
MOJIKITIOYHUTE BBIBOJ NBM K BbICOKOMY ypoBHIO. ViMeHHO 3HaueHue «1» Ha BXoze nBM Bo
BpeMsi cOpoca M pas3peliaeT aHaiu3 3ampocoB mpepbiBanusg mno Bxozam NIRQ3-0. 3ampoc
MPEPBIBAHNUS OCYILECTBISIETCS aKTUBHBIM HU3KUM YPOBHEM CHUTHAJIA.

Kaxp1ii BX0/ 3ampoca mpephIBaHUs UMEET COOTBETCTBYIONIUI €My BEKTOpP. 3HAUCHUS
BEKTOPOB IpepbiBaHus puBeaeHb! B Tabmune 120. Kak BUIHO U3 TaOIHUIIBI, TPOLIECCOP MOXKET
BBIIIOJIHUTB CTApT C ajipeca BHEIIHEW naMatu 0ankoB namsatu MSO nnu MS1, a Takxe U3 xoct-
npocTpaHCcTBa. Bo3aMOXKeH Takke cTapT U3 BHYTPEHHEW 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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HeoOxonumo otmeruts, uTo BbIOOp 3arpy3ku u3 EPROM (nBMS pasen «0») He
O3HAYaeT HEBO3MOXKHOCTh 3arpy3KH MOCPEACTBOM MOPTOB CBS3M WM XOCTOM, WIN T€HEpaluu
npepbiBanus nocpeactsoM nlRQ3-0. 3arpyska u3 EPROM He 3anpemaer Apyrux AeicTBUI.
[ToaTOMy HYKHO BHUMATEIbHO OTHOCUTHCS K IpoLeaype cOpoca U u30eratb HEOJHO3HAYHOCTH
B BapHaHTaX Ha4yaJbHOIO CTapTa Mpoleccopa.

Buumanme! Ciaenyer umMers B BHAY, YTO NOPTHI CBSI3M Mocjge cOpoca Mo
YMOJIYAHMI0 TOTOBBI K mnpueMy AaHHbIX. [lodToMy mpu Jl000M BapuaHTe 3arpys3kKu,
OTJMYHOM OT 3arpy3kM 4Yepe3 MNOPTHI CBA3M, CJeAyeT TapaHTHPOBATHL OTCYTCTBHE
CHHXPOCHUI'HAJIA HA TPUEMHHMKAX MOPTOB CBSA3M.
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10 Cxema nmoakiarouenus orjiagunka JEM-LYNX

XP1 a1
Lo of? ~VDD_IO
3 4
NC>1O © » DGND R2
“VDD_IO 5lo of8 “VDD_IO
o off “VDD_IO
ne 2o o i0 R3
nclllo o 12 ‘ “VDD_IO
13| o 14 R4
\
DGND . 2
2| || x||e 119
ol (22 |8 |8
5 SR = F
JTAG pa3sbem

R1 — R4 — pe3ucropsi conpotuBienuem 47 kOm + 5 %

Pucynok 80 — Cxema noakimouenus otiamanka JEM-LYNX

Haznauenune BrIBOZOB pa3zbema Ha pucyHnke 80 mpuBeneHo B Tadbmure 121.

Tab6numa 121 — Onucanue BBIBOJOB pa3beMa

Howep O6o03HaueHne Haznauenue
BBIBOJIA

1 GND OO6muit

2 nEMU Curnan roroBHOCTH IIpoLieccopa K npuemMy OTJIaJ0YHON HHCTPYKLIUU

3 NC He ucnons3yercs

4 GND Oo6munit

5 VDDIO ITpoBepka HaMuUs MUTAaHUS U COTJIACOBaHUE YPOBHEW CUTHAIIOB

6 TMS N3menenue cocrosuus TAP-koHnTposiepa

7 GND OO6muit

8 TCK TaxToBas yacrota TAP-koHTpomIEepa

9 NRST_IN CHHXpOHHBIN anmapaTHblid cOPOC MPOLIECCOPOB

10 NTRST C6poc TAP-konTpomepa

11 JG_MX VYupasnenne JG_MX

12 TDI 3anuce KOMaH/ ¥ JaHHBIX B T AP-KOHTpoIiep

13 GND OO6uwmit

14 TDO Yrenue nanHbix U3 TAP-KoHTposuIepa
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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 1oMeH Ucc. B HaganbHbIil MOMEHT KoMIlapaTop yaep:kusaet BoixoJ B 0. [Ipu noabseme
NUTAHUS KOMIIApaToOp AaHaJU3UpyeT ypoBeHb HampspkeHus Uccio U NpU JOCTHXKEHUU UM
noporoBoro 3HaueHUs: Uccio th= 0,7 B 1uepe3 Bpemss Ton GopmupyeT BBHICOKHI ypOBEHb Ha
CBOEM BBIX0JI€, KOTOPBII MMOCTynaeT Ha npeodpa3oBaTesb ypoBHs. BbIX0AHOH curHan ¢ 3Toro
npeoOpa3oBartels eCTh CUTHAII BHYTPEHHETo cOpoca por_b.

Bpemst Ton CHIBHO 3aBHCHUT OT CKOPOCTH HapacTaHWs HampspkeHusl muTanus. K
MOMEHTY BO3HMKHOBEHHs CcHUTHaja por b BHemHee HanpsbkeHue Uccio JTOCTUTHET
ompeneneHHoro 3HadeHus. Hexotopeie 3maueHuss Uccio B MOMEHT MEpEKIIOUeHUs 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 Oouee
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
COCTOSTHHC U YICPIKUBACT cXeMy B cOpoce. Bricokuii ypoBeHb curHaiia por_b paspernraer padory
MukpocxeMbl. [locne ycTaHoBlneHUs curHaia por b HauWHaeT paboTaTh CYETUMK, KOTOPBIU
taktupyercs oT TakTtoBoro curHaia SCLK. IIpu wactore SCLK =100 MI'm cuérumx
obecrieynBaeT 3aAepkKy 50 MKC OT cpabarbiBaHus por b 10 MOMEHTa paspenieHus MoJaqyu
CUHXpPOCHUTHAJA.

[Tpy BKJIIOYEHUH TUTAHUS HEOOXOAMMO OOECHEYMTH CIEIYIOUIMI MOPSIOK MOJayH
HaIpsDKEHUSI MUTaHKS HA MUKPOCXEMBI: HanpsbkeHue nutanus siapa Ucc, HanpspDKeHUE MUTaHUS
BBOJ1a/BbIBO/Ia Uccio Uin 0JJTHOBpEeMEHHO. 3ajepskka noaaun nutanus Ucca nocie Ucc u nepen
Uccio ve cnerupunmpyetcs. Ucca siBaseTcs nutanueM 01oka PLL, mosTomy BakHO TOJBKO,
qT00BI Tocie crapTa mporeccopa 6mok PLL yxe Haxommincs B pabouem pexume. [locne
crabmmm3anuu Ucc, Uccio, Ucca 1 SCLK BeiBoasl nRST IN u nTRST gomxHBI OBITH aKTHBHBI
(HM3KUIl ypOBEHb CHTHANa), Kak MpuBeAeHo B Tabmuue 112 u Ha pucynke 67.
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Ucc
Uccio_th
Uccio
por_b
] |
: Tdly*
' |
Ucc : |
Uccio
*Tdly=0

Pucynok 81 — Bpemennas quarpamma ¢hopMUpOBaHUSI BHYTPEHHETO CUTHAIIA cOpoca 1Mo
BKJTFOUCHUIO MTUTAHUS
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12 TumoBas cxeMa BKJIIOYCHHUA

Tl

—& nRST_IN
PL_{scik
KOHTPOANEP < R3,T2,T4,U4,V2,V3,V4,AB4__| pyei7:0]
M2,N3,P2__| pvap:0]
H4,J4,R2__| pANGE[:0]
R21__e_puep
AALS | i6_mx
W1__ypxp
KOHTpoONNep w2__ DXN
KOHTpOANEp,
. AA3, AAS, ABS, AB6 4 1R 3:0]
YCTPOWACTBO
KOHTpoO/nep N1,U3,AC3__ | ID[2:0]
BHeWwHAA AC84€ nBOFF
WKHa AA84€ nHBR
KOHTpoOANEep,
i AA7,AC6, AB7, AD6__J) DMAR[3:0]
yCTpoUcTeo
Y2__ | qex
W3__{ 1p
KOHTpOANnep AC47 ™S
AD4__¢ nTRST
W4__1 oo
124,K22,122,L24__[ (G pATIE:0]
123,K21,121,L23__| o paTiNg:0]
T22,V22,V24,U24__| |1 pATip[3:0]
T21,V21,V23,U23__| |4 paTiN3:0]
AB20, AD19, AD20, AD21__| |5 paTIP[3:0]
AA20,AC19,AC20,AC21__| 5 pATING3:0]
AB13,AB14,AD12,AD14__| |3 pATiR(3:0]
AA13,AA14,AC12,AC14__ | |3 pATIN3:0]
K23__| locLkiN
K24__1 1ocLkip
U211 acikiN
U221 ackie
nopTbl CBA3N AA19__ | L2 CLKIN
AB19__ | 2cLkip
ACI3__| |3cLKIN
AD13__ [ 3cikip
122__ 4 nosempl
T24__4 nL1sempl
AC22__4 ni2Bempl
AD15__4 ni3BCMPI
R24__| 0acki
AB23__ | 11 acki
AD16__| |5acki
AB9__| 3AcKI
‘ 1 | vop
2 JvDD_IO
l N4 ) vbD A
C1-C7 | C8-C14 |C15-C44 |C45 | C46 3 Jvss

T T T 17T T

D1

spcke — K2
nMssD[3:0]¢— G1,H3,UL,V1
nRAS ¢— I1
nCAS— 12
Loam — K3
HpoMm |— K4
nsbwee— L1
FLAG[3:0]— AAL, AA2,Y4, AB2
ADDR[31:0]— 4
DATA[63:0]— >
nRD ¢— €18
nWRLO— A18
nWRH ¢— B18
Ack |— €17
nRST_OUT¢— Y2
spa10 — K1
nBRSTG— D18
nHBG— AB8
ncPAG— AC7
nDPA — AD7
nBR[7:0]6— L2,13,14,M1,M3,M4,R4,T3
TMROE— Y3
nBMs¢— G4
nMs[1:0]¢— F2,G3
nMsHe— H2
nBMo— P4
nBUSLOCK¢— AD8
nIORD ¢— ADS
nIOWR — ACS
nIOEN ¢ AAG
nEMU¢— Y1
10 DATOP[3:0] | M24,N22,P22,P23
L0 DATON[3:0]_ M23,N21,P21,P24
L1 DATOP[3:0] | Y22,Y24,AA24, W24
L1 DATON[3:0]— Y21,Y23,AA23, W23,
L2 DATOP[3:0]_ AB16, AB18, AD17,AD 18
L2 DATON[3:0]_ AA16, AA18, AC17,ACLS,
L3 DATOP[3:0] | AB10, AB11, AD9, AD11
L3 DATON[3:0]|— AA10,AA11,AC9, AC11
Locikop|— N24
LOCLKON|— N23
L1clkop|— W22
L1cLkoN|— W21
L2Clkop| AB17
L2 CLKON | AAL7
L3 CLKOP | AD10
L3 CLKON | AC10
nl0BCMPOG— R23
nl1BCMPO G AA22
nL2 BCMPO — AC16
nl3 BCMPO G AA9
LOACKO| )21
L1Acko| T23
L2ACKO | AB21
L3ACKO|— ACI5

D1 — koHTposIMpyemMasi MUKpOCXEMa;
C1-C7,C15 - C44, C45 — konneHcaropsl eMkocThio 100 HD;
C8 — C14, C46 — xonaeHcatopsl eMKocTb0 10 HD

BHEWHAA WKHa

KOHTpoAnep

BHEWHAA WKHa

nopTbl CBA3U

Taxrobie Bxoabl LxCLKINP/N Hencnosb3yeMbIX IPUEMHHKOB OPTOB CBSI3U JIOJDKHBI OBITH JOONPEIEIICHBI 10

JIOTTYCTUMBIX JIOTHIECKUX YPOBHEH HAIPsDKEHUS (BRICOKOTO WIJIM HU3KOTO). PekoMenayercs moakmodaTh BXo1 LXCLKINN
K VSS gepes pesucrop HomuHanoM 4,7 kOm, Bxox LXCLKINP x VDD 10 uepe3 pesuctop HomMuHanoM 4,7 kKOM.

Pucynok 82 — TumoBast cxema BKIIOUEHUS MUKPOCXEM
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13 TumoBbie 3aBUCUMOCTH

M 2,25

2,23 \\\
2,21 \

2,19 \

I
o)
-

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 — 3aBucCMMOCTb 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 — 3aBucuMocTs 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 Bxoanoro Hanpspkenust Uin 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 2,25 2,5 2,75

Un, B

Pucynok 92 — 3aBUCHMOCTH CONMPOTUBIICHHUS MOATATUBAIOIIETO K 3eMJie pe3ructopa Rep1 oT
BxonHoro HanpspkeHus Uin mpu 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

o 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
c:l \
7 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 =
£S5 &
HaumenoBanue napamerpa, Z 2 o IpenenbHo-
28 2 . [MpeenbHbIi pesKUM
CIMHUIIA U3MCPCHUA 2 g g AOMYyCTHMEII 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 aHAJIOTOBBIX 0J10KOB, B Uccea 295 275 - 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 s 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

Tabnuna 124 — DaexTpuueckue mapaMeTpbl MUKPOCXEM MPH MPUEMKE U MTOCTABKE

R Hopma ©
v = NS
HaumenoBanue napamerpa, g T B lapaMeTpa 2 S
€IMHHIIA U3MEPEHUS, § E % % 5
PEHKMM H3MEPCHUA Ew é § HE MEHee| He Oonee E) %
25,
BrixomHOE HampsiKeHUE BHICOKOTO YpOBHs, B UoH 2 - 85,
—40
25,
BrixogHoe HanpsbkeHrne HU3KOro 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,
’ liLH -20 20 85,
Ha BeIBoJax rpynmsl C
—40
Tok yTeukr HU3KOTO YPOBHS HAa BXOJZI€, MKA 25,
’ e -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 rpymibl G
Bxo/mHOM TOK HU3KOTO ypOBHS Ha BBIBOJIC C BHYTPEHHUM 25,
PE3UCTOPOM JI0ONPEIETEHUS JO MUTAHUS, MKA liL_pu —-800 — 85,
Ha BBIBOJIaX rpymnisl H —40
25,
JlnHAMHYECKHN TOK MOTPEOICHHS CXEM BBOJIa/BBIBOAA, 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
HaumenoBanue napamerpa, Sz & napamerpa 2 S
< -
eIMHUIIA U3MEPCHUS, § 5 :2; & E
=
PEXUM U3MEPCHUA 58 & HEe MeHee |He OoJiee| = 2
n Y = o O
o ~
ConpoTUBICHHE TOJATATHBAIONICTO 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*
ComnpoTHBIIEHNE €3UCTOpa, MOAKI0YAEMOTO  MEXI 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-ADS8, 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 6;oka PLL (fpLL) siBisieTCS KOHCTPYKTUBHBIM MTapaMeTPOM

MukpocxeMbl  YCTOWYMBBI K BO3JACHCTBHIO CTATHYCCKOTO  JJICKTPHUYECTBA 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 — 3HaveHus TOKOB MOTPEOICHHSI MUKPOCXEM B PAa3IMYHBIX PEKUMaX pabOThI
npu Ucc = 1,0 B, fc = 200 MI'ig

HaszBanue pexuma Tok moTpebaeHms, MA Temneparypa cpensbl, °C
Pacuer BII® 980 25
NOP 370 25
IDLE 320 25
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1 * Paavepbl onga cnpasok.
2 Hymepaums WwaprKoBbIX BbIBOSOB NMOKa3aHa YCrOBHO.

Pucynok 96 — Muxkpocxema B kopmyce 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
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Jlucr perucrpanuy usMeHeHU

NoNe
li\/rgn Hara Bepcus Kpartkoe conepxanue usmeHeHus U3MEHSAEMBIX
JMCTOB

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 yKazaHUs IO BBIMOJHEHUIO ONEepaIiuil maiku 32
Hcnpasnenue oneyaTok ITo Texcty
Jlo6aByieHa nHGOPMAIIHS O MACCE MUKPOCXEMBI 1
Paznen 4 — noGaBiieHa cHOCKa 32
Pucynok 82 — moxpucyHo4YHast HOIUCH JOMOJTHEHA 284

Tabmumer 62, 82 — ucnpasieno ommcanue ouroB REF,| 121,179
PAGE, PRC2RAS, RAS2PRC
Ta6mumpl 76 — 81 — ckoppeKTUpOBaHbI Ha3BaHUs cTOIOIOB| 175-178
«Bpi0op pasmepa crpanunsl SDRAM» — nobaBneHa 181
dbopmyna
> | 210420231 240 [Momnynkr 7.6.2, pasnen 9 — nobaeneno tpebosanue u| 231, 277
pexoMenarus s TakToBbiX Bxo10B LXCLKINP/N

Tabmumna 112 — npuMedanue CKOPPEKTUPOBAHO 265
Pucynoxk 80, Tabmumia 121 — 0603HaueHue BEIBOJIOB 2, 9, 10 281
CKOPPEKTUPOBAHBI

Pasnen 11 momonHen 282
Pucynku 91, 92, 94, 95 — Ha3BaHMsI CKOPPEKTHUPOBAHBI 288-289
Tabnuua 124 — no6aBneHo npuMedaHue 291
Paznen 16 nononnen 293

6 [31.05.2023| 25.0 |McmnpaBneHnaHyMepaius BEIBOJOB HAa Ta0apUTHOM YepTeKe 1, 298

I/IcnpaBneHo S3HA4YCHHUE COMNPOTHUBJIICHUA MOATATUBAIOLICTO

7 |22.06.2023 | 2.6.0 23, 31, 296
K NUTaHUIO pe3uctopa Rpus
HcnpasieHa MapKHPOBKAa MUKPOCXEM. 1, 295
VcnpaBien matepuai apuKOBBIX BHIBOJIOB. 32

8 [09.04.2023 | 2.7.0 |Tumn BeiBogoB NIRQ ucnpasnen Ha | BMecto 10. ITo Tekcty

HcnpaBneHo 3HaueHWe Temmneparypel B Tabmune| 291, 293
aNeKTpUIecKux mapameTpos (Tabmuna 124)
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