Cneuyugpukayus

CuUrHanbHbIX NpoLeccop CO CTaTUYECKOM
cynepcKansapHoOu apXUTeKTypoun

1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

Knioy

T — rog BbInycka O6o03Ha4YeHue Idnana3oH
HH — Hegens Bbinycka 1967BH028 MuHyc 60 —105 °C
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Nuuesas cTopoHa O6paTHasa cTopoHa

K1967BH028 mMuHyc 60 — 105 °C
K1967BH028K 0-70°C

Twvn kopnyca:

— 576-T1 BbIBOOHOM MeTannokepamuyeckmin kopnyc tmna BGA MK8303.576-1;
— mukpocxembl  1967BHO02H4 wn  K1967BHO02H4 noctaBndawoTca B H6eckoprnycHOM
NCNOSNTHEHNN.

OCHOBHbIe TeXHN4YeCcK1e XxapakTepUCcTUKKU npoueccopa

Pabouas yactoTta go 450 Ml'u, Bpems Lmkna NCNOSTHEHNA KOMaHAbl 2,2 HC;
lMukoBas nponsBoanTENbHOCTL — 12 onepaumi ¢ NnaearoLen TOYKON OANHaAPHOMN
TOYHOCTW 3a TaKT;

BcTtpoeHHas onepatuBHas namatb Tuna SRAM 24 MowuT;

Kopnyc tvna BGA nOBbIWEHHON TEPMOCTOMKOCTU 25 X 25 MM (576 wapurkoBbIX
BbIBOAA);

[Ba BbluMCIIMTENBHBIX BMoOKa, KaXXabl U3 KOTOpbIX coaepxuTt AJTY, yMHOXUTENb,
caBuraTesib 1 KOMMYHUKaUMOHHbIA 6nok (CLU);

[Ba uenouncneHHbix AJlY, obecneunBarolmx agpecauuto OaHHbIX U
cogepxalumx 6ydepbl BolpaBHMBaHUA AaHHbIX (DAB).

WHTerpnpoBaHHasi cuctema BBO/Ja-BblBOAA BKMtoYaeT 14-kaHanbHbIN
kKoHTponnep DMA, BHewHun 64/32-pa3psgHbii NopT, 4 BbICOKOCKOPOCTHbIX
AByHanpaeneHHbix LVDS nopta nepepadv pAadHblX, KoHTponnep SDRAM,
nosnib3oBaTesibCkne nuHUM BBOA-BblBOA4A M BHEWHWUW riar nepenosiHeHus
TanmMmepa a1l CUHXPOHM3aUUK CUCTEMBI;

[1Ba Tanmepa,;

Mopt poctyna «k wuHTepdency JTAG (coBmecTMMOMy CO CcTaHOapToOM
1149.1 IEEE) gns amynaumm Ha Kpuctanne,

dopmaT gaHHbIX: YMcna ¢ nnaBaroLen Toukon ogmHapHon (32 6uta) u 4BOMHOM
(64 6uTa) TouHOCTU. Ymncna ¢ pukcmpoBaHHoOM Toukon: 8, 16, 32 n 64 6uT.
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Cneyudgpukayus 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

OCHOBHbIe npevmMmylliectea n obnactu npnMeHeHnss MUKpocCxeMbl

— [lpoueccop  obecneynmBaeT  BbICOKOMNPOU3BOAMTENMBHYI  CyrnepCcKanspHyo
uncpoByto 06paboTKy curHana, ONTUMU3UPOBAHHYID AN NPUMEHEHUs B
TeNnekoOMMYHUKaunax unu gpyrux obnactax, Tpebyowmx MynbTUNpoLecCopHOM
cucTeMbl LMdpoBon 06paboTkM AaHHbIX.

— [lpoueccop ocobeHHO 3addekTMBeH B anroputMax umndgposon o06paboTku
curHana u cuctemax Beoga-BbiBoja.

— lNNopoepxuMBaeT Ha HU3KOM YpOBHE [AOMOSHUTENbHbIE nNepefadn 4yepes
YCTPOWCTBO MNPAMOro JOCTyrna K NaMmAaTu Mexay BHYTPEHHEWN NaMATbio, BHELLHEN
namaATblo, oTobpaxkaembiMM B NamATn nepudepuiiHbiMm yctTponcTeamu, LVDS
noptamu, rnaBHbIM MNPOLIECCOPOM U APYrMMK  (MYNbTUNPOLIECCOPHBLIMMN)
yCcTponcTBamu ungposon 06paboTkm AaHHbIX.

— YnpowaeTt npouecc nporpaMmmmpoBaHnsa npoueccopa uudpoBon o0b6paboTku
curHanoB (DSP) 3a cuyeTr rmbkoro Habopa kKOMaHL W WCNONb30BaHMsS A3blka
BbICOKOIO YPOBHS B apxutektype DSP.

— [lNo3BonsieT ucnonb3oBaTb WU3MEHSEMYK MyIbTUNPOLIECCOPHYKD CUCTEMY C
HU3KMMW NOTEPSMU MPOMNYCKHON CNOCOBHOCTH.

— O6ecneumMBaeT BCTPOEHHYID apOUTPaXKHYyd CUCTEMY MYNbTUNPOLECCOPHOM
06paboTkn gaHHbIX 6€3 ONOMHUTENbHBIX YCTPOMCTB.
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Cneyudgukayus 1967BH028, K1967BH028, K1967BH028K

1  CTpyKTypHasi 6nok-cxema MUKPOCXEMbI

LnHa Ha
eHepauus agpeca gaHHbIX 24 MOGUT BHYTPEHHSSI NaMATb JTAG PORT
2 . Kpuctanne
LienouuncnenHoe b4 — Llenouncnentoe TL ITAG
ANY ANY Broku namatn
3apaTumk [ ] BHewHuin
NOCNea0BATENLHOCTH 32 x 32 Bit 311 32 x 32 Bit [ 4xcrosSBAR CONNECT | nHTepdelic
BbINONTHEHUA KOMaH,
A ; AdA 2 “hol* fop*ho| “pok 2 oR
ADDR 1 J-BUS ADDR N HOST |t
FETCH \ Y MULTI- |54 X\ paTA
(--BUS DATA Y 128 ¥ N rroc (22
\] v - 8
A A SDRAM
’ K-BUS ADDR \/ 32 N CTRL €7 CTRL
BTB ! v c-sus | 10
. K-BUS DATA  J 128  J N B [ CTRL
v ¥|soc
 1-BUS ADDR A [ Nz <:v
Lal¢ \ | ExToma
N v REQ 4
(‘ I-BUS DATA Y 128 A N <—»| DVA |2 —
\J L4
S-BUS ADDR 21 | LINK PORTS
(‘ I L IN
S-BUS DATA 128y > L0
IAB OUT | &
Yy Yy > IN
L1
[ | [T out
Wt - | 5 i l -
Py o A y & & - IN
e 1 | [ sHill L2
128 128 ouT
X X 3 7 M - %
REGISTER REGISTER IN
128 128
cLU | |sHIFT] JaLu| (Mu FILE one || oas FILE uy |aLu| [ sHIFT]| cLu L3 our it:
32 x 32 Bit 32 x 32 Bit
H L
|

I LH| [LH . TT

TT . HL [HL I

PucyHok 1 — CTpykTypHas 61nok-cxema MUKPOCXEMbI
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Cneyudgukayus 1967BH028, K1967BH028, K1967BH028K

2 YcnoBHoe rpachuyeckoe o603Ha4YeHue

MPU
SDCKE — K2
Tl nRST.IN nMssD[3:0]¢— G1,H3,UL,V1
Pl scik nRAs— I1
nCAse— 12
R3,T2,T4,U4,V2,V3,V4, ABA__| pv7.0] Loam — K3
M2,N3,P2__| pivara:o) HDQM L K4
H4,J4,R2__| RANGE[2:0] nSDWEG— L1
R2L_ | ¢ pyigp FLAG(3:0]— AAL,AA2,Y4, AB2
ADDR[31:0]— 4
DATA[63:0]— >
nRDG— c18
AALS__| 6 Mmx nWRLG— A18
W1__4pxp nWRHe— B18
W2__x pxN Ack |— €17
nRST_oUTe— Y2
spa10— K1
AA3, AAS, ABS, AB6__{, 1irq3:0] nBRSTb__ D18
nHBGG— ABS
N1,U3,AC_|ppaq) nCPAG— AC7
AC8__¢ nBOFF nbPAG— AD7
AR R nBRI7:0]6— 12,13,14,M1,M3, M4,R4, T3
TMROE— Y3
AAT, AC6, ABT, AD6__} \OMAR(3:0] nBMSb__ G4
nMs[1:0]¢— F2,G3
| e nMSHe— :z
w3 | oI nBM¢— ADE
At 1 nNBUSLOCK— e
ADA_¢ nTRST MORD ¢ ACS
wa_ | 00 nIOWRG— e
nIOEN ¢—
nEMUp— Y1
124,K22,122,L24__| 5 paTIPE:0] L0 DATOP3.0]L M24,N22,P22,P24
123,K21,L21,L23__| | paTing3:0] L0 DATON[3:0] M23,N21,P21,P23
T22,V22,V24,U24__| |1 paTipiai0) L1 DATOP[3:0]L Y22,Y24,AA24, W24
T21,V21,V23,U23__| |1 paTing3.0) L1 DATON[3:0]L Y21,Y23,AA23, W23,
AB20, AD19, AD20, AD21__| |5 pATip3:0] L2 DATOP[3:0]_ AB16, AB18, AD17,AD 18
AA20, AC19, AC20,AC21__| |5 paTIN3:0] L2 DATON[3:0]|— AA16, AA18,AC17,ACIS,
AB13,AB14,AD12,AD14__| 3 paTip[3.0] 13 DATOP[3:0]_ AB10, AB11, AD9, AD11
AAL3,AAL4,ACI2, ACLA__| | 3 pATIN3:0] L3 DATON[3:0]_ AA10, AAT1,AC9,ACI1
K23 o cukin LocLkop— N24
K24__} ocikip Lo cLkoN|— N23
U2l 11cikiN L1 CLkop|— W22
U22__1ckip L1 CLKON|— W21
AALS__L ) ckIN L2 cLkop|— AB17
ABIS__15cLkip L2 CLKON|— AA17
ACL3__3ciKkN L3 CLkoP|— AD10
ADI3__| 3cikip L3 CLKON|— AC10
122__snosempl nl0 BCMPOG— R23
T24_¢nL1BCmpl nL1 BCMPOG— AA22
AC22__gn12 BCMPI nL2 BCMPOG— AC16
AD15__4n3BCMPI nL3 BCMPOG— AA9
R24_1 0acki LoACko}— 121
AB23__1|1acKI L1ACKO|— T23
AD16__{ |5 ackI L2ACKO|— AB21
ABI__ 13ACKI L3ACKO|— AC15
1_1vop
2__JvDD_IO
N4_ vDD_A
3_xvss

PucyHok 2 —-YcnoBHoe rpacguuyeckoe o603HaueHue

1 VDD - rpynna BbIBOOOB: 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, Ul11, U18, U19, V6 — V19, W6 — W19;
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Cneyudgukayus 1967BH028, K1967BH028, K1967BH028K

2 VDD_IO - rpynna BbIBOLOB:

3 VSS- rpynna BbIBOOOB:

4 ADDR - rpynna BbIBOLOB:

5 DATA —rpynna BbIBOOOB:

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;

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, Ul2 - U17, V5, Y5, Y7, Y9, Y16, Y18, Y20, AA4, AA12,
AA21, AB1, AB3, AB12, AB15, AB22, AC1, AC2, AC23, AD1,
AD24;

A19 — A21, B19 - B22, C19 — C21, C23, D19, D20, D22 — D24,
E21 - E24, F21 — F24, G21 — G24, H21 — H24;

A4 —-Al7, B3-B17, C2, C4-Cil2, Ci4-Ci6, D1-Ds3,
D5 -D12, D14 - D17, E1 - E4, F1, F3, F4.
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OO
IS IECEORON NONORCEOXORORON XORCECEOXORORONCY XCGEOXG
SR _EOX NONCGECEOROEOEONCN XORCN EOXORONCEGRGN XON
AN X EONCHCECEORONORONCRCROROEOROXORORCRGRGRON N
M eEXXKXOOOOOOOOOOOOOOOLOLOOK KX e
O6o3Ha4vyeHus:
e) BbIBOJHbIE MJIOWAAKN CUTHAIIOB;
M VDD — nutaHwe a4pa;
X VDD _ 10 — nutaHne BBOOa/BbIBOAA;
& VDD_A — n1uTaHMe aHanoroBbIiX Or0KOB;
L VSS - obwuii

PI/ICYHOK 3 - Cxema pacnonoxeHund BbiBOAHLIX M1OWAaA0K NMUTAHUA

M curHana «Oowmn»
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Cneyudgukayus 1967BH028, K1967BH028, K1967BH028K

3 OnucaHve BbIBOAOB

Ta6bnuua 1 — OnucaHue BbIBOAOB MUKpocxembl B kopnyce MK8303.576-1

Homep
BbIBOAA | HaumeHoBaHue T
un BbiBOAA ®DyHKUNOHaNbLHoe Ha3Ha4YeHue BbiBOAA
curHana
A1
A2 VSS PWR O6wwnn
A3
A4 DATA[49]
A5 DATA[43]
A6 DATA[41]
A7 DATA[37]
A8 DATA[33]
A9 DATA[29]
21? Bﬁ$ﬁ{§2} 10 (pu_1) LLinHa faHHbIX BHELHEero nHtepdgenca
A12 DATA[19]
A13 DATA[15]
A14 DATA[11]
A15 DATA[9]
A16 DATA[5]
A17 DATA[1]
A18 AWRL 10 (pu_2_id0) E’gglfwc: gg;%\ﬁro CnoBa BHELUHEN NaMATH
A19 ADDRJ[30]
A20 ADDRJ[28] 10 (pu_1) LLinHa agpeca BHeLWHero nHTepdenca
A21 ADDR[22]
A22
A23
A24 VSS PWR Obwun
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) LLinHa faHHbIX BHELWHEro nHtepgenca
B11 DATA[24]
B12 DATA[20]
B13 DATA[16]
B14 DATA[12]
B15 DATA[10]
B16 DATA[6]
B17 DATA[2]
B18 nWRH 10 (pu_2_id0) ﬁ(ap[:;\nceb ggaé);u&;o CrnoBsa BHELUHeN namMaTn

© AO «lKK MunaHdp» 6



Cneyudgukayus 1967BH028, K1967BH028, K1967BH028K

Homep
BbIEOAA | Haumenorakne Tun BbIBOAA ®dyHKUNOHaNbLHoOe Ha3Ha4YeHue BbiBOAA

curHana

B19 ADDR[31]

B20 ADDRJ[29] 10 (pu_1) LLinna agpeca BHelWHero nHTepdenca

B21 ADDR[23]

B22 ADDR[21] 10 (pu_1) LLnHa agpeca BHeLWWHero nHrepdenca

B23 VSS PWR Oo6wmn

B24 VDD |0 PWR lNutaHmne BBOAA/BbIBOAA

C1 VSS PWR O6bwwnn

C2 DATA[53] 10 (pu_1) LLnHa gaHHbIX BHELIHero nHrepdenica

C3 VSS PWR Oo6wmn

C4 DATA[52]

C5 DATA[47]

C6 DATA[45]

C7 DATA[39]

C8 DATA[35] 10 (pu_1) LUnHa gaHHbIX BHELIHEro nHTepderica

C9 DATA[31]

C10 DATA[27]

Ci11 DATA[21]

Ci12 DATA[17]

Ci3 VSS PWR O6wwnn

Cl14 DATA[13]

C15 DATA[7] 10 (pu_1) LLinHa faHHbIX BHELWHero nHrepdenca

Ci16 DATAJ[3]

C17 ACK 10 (pu_2, pu_4) I'Io,uTBeQx,ueHme roToBHOCTM 0OMeHa no

BHELUHEW WnHe

C18 nRD IO (pu_2_id0) |YTeHune BHewHen namatn (kpome SDRAM)

C19 ADDR[26]

C20 ADDRJ[24] 10 (pu_1) LLnHa agpeca BHelWHero nHrepdeiica

C21 ADDR[20]

C22 VSS PWR O6wnn

C23 ADDRJ18] 10 (pu_1) LLinHa agpeca BHeELWHero nHTepdenca

C24 VDD IO PWR NutaHue BBoga/BbiBOOA

D1 DATA[55]

D2 DATA[56] 10 (pu_1) LUnHa gaHHbIX BHELLHEro nHtepderica

D3 DATA[54]

D4 VSS PWR O6Lwmnin

D5 DATA[48]

D6 DATA[46]

D7 DATA[40]

Bg Bﬁiﬁgg} 10 (pu_1) LLinHa faHHbIX BHELIHero nHtepdenca

D10 DATA[28]

D11 DATA[22]

D12 DATA[18]

D13 VSS PWR O6Lwmn

D14 DATA[14]

Big Bﬁ$ﬁ{i} 10 (pu_1) LLinHa faHHbIX BHELWIHEro nHtepgenca

D17 DATA[Q]

D18 nBRST 1O (pu_2_id0) |lNpun3Hak NakeTHOro pexuma nepegayu

B;g QBBEEQ 10 (pu_1) LLinHa agpeca BHelWwHero nHTepdenca

© AO «lKK MunaHdp»




Cneyudgukayus 1967BH028, K1967BH028, K1967BH028K

Homep
BblBOAA | HaumeHoOBaHue T
un BbIBOAa PyHKUMOHaNbHOEe Ha3HaYeHue BbiBoAa
CUrHana
D21 VSS PWR O6wuin
D22 ADDRJ[19]
D23 ADDR[17] 10 (pu_1) LLnHa agpeca BHelWHero nHrepdeica
D24 ADDR[16]
E; Bﬁ$ﬁ{gg 10 (pu_1) LUnHa gaHHbIX BHELWHero nHtepdelrica
Ej Bﬁ$ﬁ§g 10 (pu_1) LUnHa gaHHbIX BHELWHero nHtepdenica
E5 VSS PWR O6wun
E6 VDD IO PWR MNMutaHne BBOAA/BbIBOAA
E7 VSS PWR O6wuin
ES8 VDD |0 PWR lNutanue BBOga/BbIBOAA
E9 VSS PWR O6wun
E10
E1l1l
E12
E13 VDD_IO PWR NuTaHne BBOAa/BbIBOAA
E14
E15
El6 VSS PWR Oo6wuin
E17 VDD |0 PWR lNutaHmne BBOAA/BbIBOAA
E18 VSS PWR O6wun
E19 VDD |0 PWR lNutaHue BBoga/BbiBOOA
E20 VSS PWR O6wun
E21 ADDR[15]
Egg ﬁgggﬁﬂ 10 (pu_1) LWLnHa agpeca BHelHero nHrepdenca
E24 ADDRJ[10]
F1 DATA[63] 10 (pu_1) LLinHa faHHbIX BHELIHEro nHTepgenca
F2 nMS[1] IO (pu_2_id0) |Bbibop 6aHka BHELLHEN NaMaTH
';2 gf_l:ﬁ{gg]] 10 (pu_1) LLinHa gaHHbIX BHELLHEro nHtepdenca
F5 VDD _|O PWR lNutaHue BBoga/BbiBOAA
F6
F7
F8
F9
F10
F11
Eié VDD PWR lNuTtaHne agpa
F14
F15
F16
F17
F18
F19
F20 VDD _I10 PWR MNMutaHne BBOAA/BbIBOAA
F21 ADDRJ13] 10 (pu_1) LLinHa agpeca BHeLWHero nHTepdenca
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Cneyudgukayus 1967BH028, K1967BH028, K1967BH028K

Homep
BblBOAA | HaumeHoBaHUe T
Mn BbiBOAa PyHKUMOHaNbHOEe Ha3HaYeHue BbiBoAa
curHana
F22 ADDRJ[12]
F23 ADDRJ[9] 10 (pu_1) LLinna agpeca BHewwHero nHTepderica
F24 ADDR[8]
Gl NnMSSD[1] IO (pu_2 id0) |SDRAM. Bbibop 6aHka
G2 VSS PWR Oo6wmn
G3 nMS|0] IO (pu_2_id0) |Bbibop 6aHka BHELLHEN NAaMATH
G4 nBMS IOp((;)_uZ__Zialc()j)O, Bbi6op 3arpy3oyHoro EPROM
G5 VSS PWR Oo6wmn
G6
G7
G8
G9
G10
G11
gig VDD PWR lNuTtaHue agpa
Gl14
G15
G116
G17
G18
G19
G20 VDD |0 PWR lNutanue BBOga/BbiIBOAA
G21 ADDR][7]
ggg ﬁgggg 10 (pu_1) LLnHa agpeca BHellHero nHrepdenica
G24 ADDR[4]
H1 VSS PWR O6wmn
H2 nMSH 10 (pu_2_id0) |Bbibop agpecHOro NpocTpaHCcTBa XocTa
H3 nMSSD|3] IO (pu_2 id0) |SDRAM. Bbibop 6aHka
H4 RANGE]0] I [nana3oH BxogHou YacToTtbl 'YH PLL
H5 VDD _|O PWR lNutaHue BBoga/BbiBOAA
E? VDD PWR lNuTtaHne agpa
H8
H9
H10
H11
o2 Vss PWR OB
H14
H15
H16
H17
Eig VDD PWR MutaHne ggpa
H20 VDD _I10 PWR MNMutaHmne BBOAA/BbIBOAA
H21 ADDRJ3] 10 (pu_1) LLinHa agpeca BHeLWHero nHTepdenca
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Homep
BbIBOAA | HaumeHoBaHue T
un BbiBOAa PyHKUMOHaNbLHOE Ha3HaYeHne BbIBOAA

curHana
H22 ADDR][2]
H23 ADDRJ[1] 10 (pu_1) LLinHa agpeca BHelwHero nHTepdenca
H24 ADDRJO0]
Jl NRAS IO (pu_2 id0) |SDRAM. Ctpob Bbibopa psiga
J2 NnCAS IO (pu_2 id0) |SDRAM. Ctpob BbibOpa KOMOHKK
J3 VSS PWR O6wmn
J4 RANGE[1] I [nanasoH BxogHou YacToTtbl 'YH PLL
J5 VSS PWR O6wmnn
jg VDD PWR MutaHne aapa
J8
J9 VSS PWR O6wun
J10
J11
J12
J13
J14 VSS PWR O6wun
J15
J16
J17
ﬁg VDD PWR MutaHne agpa
J20 VSS PWR O6wmn
J21 LOACKO O lNogTeepxaeHne roToBHOCTU. Bbixo npuemMHuka
J22 nLOBCMPI | (pd_1) 3aBepLueHue 6noka. Bxoa npuemMHuka
J23 LODATINIO] I LUnHa gaHHbIX npueMHuka. IHBepcHas
J24 LODATIP[O] [ LUnHa gaHHbIX npuemMHuka. MNpamas
K1 SDA10 IO (pu_2_id0) |SDRAM. 10-n 6ut agpeca
K2 SDCKE 10 (pu_2, pd_2) aDRAM. CI/IHXpOHVIv3aLII/I$I.

MEET BCTPOEHHLIN pe3ncTop K 1

K3 LDQM IO (pu_2 id0) |SDRAM. Macka mnagulero crioea
K4 HDQM IO (pu_2_id0) |SDRAM. Macka cTapLuero crnosa
K5 VDD _|O PWR lNutaHue BBoga/BbiBOAA
ﬁg VDD PWR MutaHne aapa
K8
K9
K10
K11
o VSS PWR OB
K14
K15
K16
K17
iig VDD PWR MutaHne ggpa
K20 VDD _I10 PWR MNMutaHmne BBOAA/BbIBOAA
K21 LODATINI[1] I LLinHa gaHHbIX NnpueMHuka. iHBepcHas
K22 LODATIP[1] I LLnHa gaHHbIX npueMHuka. MNpamas
K23 LOCLKIN I CunHXpoHM3auusa npmeMHuka. MHBepcHas
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Homep
BbIBOAA | HaumeHoBaHue T
Mn BbiBOAA PyHKUMOHaNbLHOE Ha3HaYeHne BbIBOAA
curHana
K24 LOCLKIP I CuHXpoHU3aLms npueMHuka. MNpsamas
L1 nSDWE IO (pu_2_id0) |SDRAM. Ctpob 3anucu
L2 NBR[0] 10 ApbuTp. 3anpoc goctyna K LWMHe OT
npoLeccopoB Knacrepa
L3 NBR[1] 10 ApbuTp. 3anpoc gocTtyna K WuHe oT
npoLeccopoB KnacTtepa
L4 NBR[2] 10 ApbuTp. 3anpoc gocTyna K LWMHe OT
npoLeccopoB Knacrepa
L5 VDD |0 PWR lNutaHmne BBOAA/BbIBOAA
tg VDD PWR MutaHne agpa
L8
L9 VSS PWR O6wun
L10 H
L11
L12
L13
L14 -
15 VSS PWR O6wwmn
L16
L17
tig VDD PWR MutaHne aapa
L20 VDD |0 PWR lNutaHmne BBOAA/BbIBOAA
L21 LODATINI3] I LnHa gaHHbIX NnpueMHuka. HBepcHas
L22 LODATIP[3] [ LUnHa gaHHbIX npuemMHuka. MNpavas
L23 LODATIN[2] I LLnHa gaHHbIX npyeMHuka. iHBepcHas
L24 LODATIP[2] I LnHa gaHHbIX npueMHuka. MNpsavas
M1 NBR[3] 10 ApbuTp. 3anpoc goctyna K LWMHe oT
npoLeccopoB KnacTtepa
M2 DIVQ[O] I Moctoenutens N'YH PLL
M3 NBR[5] 10 ApbuTp. 3anpoc goctyna K LWMHe oT
npoLeccopoB KnacTtepa
M4 NBR[6] 10 ApbuTp. 3anpoc gocTtyna K WuHe oT
npoLeccopoB KnacTtepa
M5 VDD |10 PWR lNutanue BBOga/BbIBOOA
mg VDD PWR MutaHne aapa
M8
M9
M10
M11
M12 o
M13 VSS PWR O6wun
M14
M15
M16
M17
M18
ML9 VDD PWR MutaHne aapa
M20 VDD 10 PWR MNMutaHmne BBOAA/BbIBOAA
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Homep
BbIiBOAA
Havmenosanve Tun BbIBOAa PyHKUMOHaNbLHOE Ha3HaYeHne BbIBOAA
curHana
M21 -
M22 VSS PWR O6wun
M23 LODATONIJ3] @) LLnHa gaHHbIX nepegatynka. HBepcHas
M24 LODATOP[3] 0] LUnHa gaHHbIX nepegatymka. MNpamas
N1 ID[0] | (pd_2) Homep npoueccopa
N2 VSS PWR O6wmn
N3 DIVQ[2] I Moctpenutens N'YH PLL
N4 VDD A PWR MutaHne aHanoroebix 6510KOB
N5 VDD |0 PWR MNMutaHne BBOAa/BbIBOAA
ZS VDD PWR MutaHne agpa
N8
N9
N10 o
N1L VSS PWR O6wun
N12
N13
N14
N15 -
N16 VSS PWR O6wun
N17
N18
N19 VDD PWR MutaHne aapa
N20 VDD |0 PWR lNutaHue BBoga/BbiBOOA
N21 LODATON]2] ®) LLinHa gaHHbIX nepegatyvka. MiHBepcHas
N22 LODATOP[2] 0] LLinHa gaHHbIX nepegatyuvka. MNMpamas
N23 CuHXpoHM3aLumMs nepegartymka.
LOCLKON @) WHBepcHas
N24 LOCLKOP o ﬁ::)“(g;waaum nepegartyuka.
P1 SCLK I CWHXPOHM3aUMs BHELLHEN LUWHbI
P2 DIVQ[1] I Moctoenutens N'YH PLL
P3 VSS PWR O6wmn
P4 nBM 10 ApbuTtp. MNpusHak mactepa LUnHbI
P5 VDD |10 PWR NutaHne BBOgAa/BbIBOOA
Eg VDD PWR MutaHne aapa
P8
P9
P10
P11
P12 o
P13 VSS PWR Obwun
P14
P15
P16
P17
P18
P19 VDD PWR MutaHne aapa
P20 VDD 10 PWR lNuTaHue BBOAA/BbIBOAA
P21 LODATONJ1] O] LinHa gaHHbIX nepegatyvka. MiHBepcHas
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Homep
BbIBOAA | HaumeHoBaHue T
Mn BbiBOAA PyHKUMOHaNbLHOE Ha3HaYeHne BbIBOAA
curHana

P22 LODATOP[1] O] LnHa gaHHbIX nepegatyvka. MNMpamas

P23 LODATONJO] O] LinHa gaHHbIX nepegatyvka. MiHBepcHas

P24 LODATOPIO] @) LUnHa gaHHbIX nepegatymka. Npamas

R1 VSS PWR O6wmn

R2 RANGE[2] I [unana3soH BxogHou YactoTbl 'YH PLL

R3 DIVF[O] I Mpeppenutens N'YH PLL

R4 nBR[7] To) ApbuTp. 3anpoc gocTtyna K WuHe oT
npoLieccopoB Knacrepa

R5 VDD |0 PWR MNMutaHne BBOAA/BbIBOAA

Eg VDD PWR MutaHne agpa

R8

R9

R10

R11 -

R12 VSS PWR O6wun

R13

R14

R15

R16 -

R17 VSS PWR O6wun

R18

R19 VDD PWR MutaHne aapa

R20 VDD |0 PWR lNutaHmne BBOAA/BbIBOAA

R21 E_PLLBP | (pd_1) O6xoa gononHutensHoro PLL

R22 VSS PWR O6wnn

R23 nLOBCMPO 10 (pu_1) 3aBeplieHue 6noka. Beixog nepegaTtynka

R24 LOACKI | (pd_1) MNoaTeepxaeHmne rotoBHoCcTU. Bxog
nepegarymka

T1 NRST IN I C6poc. AKTMBHbIN HN3KWIA

T2 DIVF[1] [ Mpepoenutens N'YH PLL

T3 NBR[4] 10 ApbuTp. 3anpoc gocTtyna K WuHe oT
npoLLeccopoB KnacTtepa

T4 DIVF[4] I Mpeppenutens NYH PLL

T5 VSS PWR O6wmn

$$ VDD PWR MutaHne aapa

T8

T9

T10

T11

T12 o

T13 VSS PWR O6wun

T14

T15

T16

T17

T18

T19 VDD PWR lNuTtaHne agpa

T20 VSS PWR O6wmn

T21 L1DATINIO] I LLnHa gaHHbIX npueMHuka. VIHBepcHag
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Homep
BbIBOAA | HaumeHoBaHue T
Mn BbiBOAA PyHKUMOHaNbLHOEe Ha3HaYeHue BbIBOAA

curHana
T22 L1DATIP[O] I LnHa gaHHbIX npueMHuka. MNpsavas
T23 L1ACKO O lNoareepxaeHne roToBHOCTU. Bbixoa npuemMHuka
T24 nL1BCMPI | (pd_1) 3aBeplieHne 6noka. Bxog npuemMHuka
Ul nMSSDI0] IO (pu_2 id0) |SDRAM. Bbibop 6aHka
uz2 nRST OUT 0] C6poc. AKTMBHbIN HN3KWIA
U3 ID[2] | (pd_2) Howmep npoueccopa
U4 DIVF[5] I Mpeppenutens NYH PLL
us VDD _ |0 PWR MNMutaHne BBOAA/BbIBOAA
8? VDD PWR MutaHne aapa
88 VSS PWR O6wun
812 VDD PWR MutaHne aapa
Uiz
Ui3
81451 VSS PWR O6wun
Ul6
ui7
818 VDD PWR MutaHne agpa
u20 VDD |0 PWR lNutaHue BBoga/BbiBOOA
u21 L1CLKIN | CHWHXpOHM3aLMs MPUEMHMKA.

MHBepcHas
u22 L1CLKIP | CUHXpOHM3aLMs NPUEMHIKA.
MNpamas

u23 L1DATIN[1] I LLnHa gaHHbIX npueMHuka. MHBepcHas
u24 L1DATIP[1] I LLinHa gaHHbIX npueMHuka. Npsavas
V1 nMSSDI[2] IO (pu_2_id0) |SDRAM. Bbibop 6aHka
V2 DIVF[2]
V3 DIVF[3] I Mpeppenutens NYH PLL
V4 DIVF[6]
V5 VSS PWR O6wmn
V6
V7 VDD PWR MNuTtaHne agpa
V8
V9
V10
V11
V12
V13
V14 VDD PWR MutaHue agpa
V15
V16
V17
V18
V19
V20 VDD 10 PWR lMNutanue BBOga/BbIBOOA
V21 L1DATINI[3] I LLnHa gaHHbIX npueMHuka. VIHBepcHag
V22 L1DATIP[3] I LLinHa gaHHbIX npueMHuka. MNpsavas
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Homep
BbIiBOAA
Havmenosanve Tun BbIBOAa PyHKUMOHaNbLHOEe Ha3HaYeHue BbIBOAA
curHana
V23 L1DATIN[Z] I LnHa gaHHbIX npueMHuka. MHBepcHas
V24 L1DATIP[2] I LinHa gaHHbIX npueMHuka. MNpsavas
w1 DXP [ [psamon BbIBOO TepMmoanoga
W2 DXN [ MHBepCHbIN BbIBOA TepMogmoaa
W3 TDI | (pu_1) JTAG. Bxog gaHHbIX
W4 TDO O JTAG. Bbixoa AaHHbIX
W5 VDD |0 PWR lNutaHmne BBOAA/BbIBOAA
W6
W7
W8
W9
W10
W11
W12
W13 VDD PWR MutaHne aapa
w14
W15
W16
W17
W18
W19
W20 VDD |0 PWR lNutaHue BBoga/BbiBOOA
W21 L1CLKON O] CuHxpoHuM3aums nepegaryuka. ViIHBepcHas
W22 L1CLKOP ®) CuHxpoHu3aums nepegartyuka. lNpsimas
W23 L1DATONI3] ®) LLinHa gaHHbIX nepegatyvka. MiHBepcHas
W24 L1DATOP[3] 10 LLinHa gaHHbIX nepegatyuvka. MNMpamas
Y1 nEMU O] 3anpoc K BHELUHEMY AMYNATOPY
Y2 TCK I JTAG. CnHXpOHU3aums
Y3 Mpu3Hak goctmwkeHns Tanmepom 0 HyneBoro
TMROE 10 3HayeHus cyeTumka/Beibop cnocoba 3arpysku BO
Bpems cbpoca
Y4 FLAGI3] 10 (pu_2) MopT obLiero HasHaYeHns
Y5 VSS PWR O6wmn
Y6 VDD |10 PWR lNutanue BBOga/BbiIBOOA
Y7 VSS PWR O6Lwmnin
Y8 VDD IO PWR NutaHue BBoga/BbiBOAA
Y9 VSS PWR O6wmn
Y10
Y11
$1§ VDD_IO PWR MutaHne BBOOa/BbIBOAA
Y14
Y15
Y16 VSS PWR O6Lwmn
Y17 VDD 10 PWR lNuTaHne BBOAA/BbIBOAA
Y18 VSS PWR O6wmn
Y19 VDD _I10 PWR MNMutaHne BBOAA/BbIBOAA
Y20 VSS PWR O6wnn
Y21 L1DATONI[1] 0] LinHa gaHHbIX nepegaTtyvka. MiHBepcHas
Y22 L1DATOP[1] 10 LLUnHa gaHHbIX nepefatymka. MNpamas
Y23 L1DATON[2] O] LinHa gaHHbIX nepegatyvka. MiHBepcHas
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curHana
Y24 L1DATOP[2] 10 LnHa gaHHbIX nepegatyvka. MNMpamas
AAl FLAG[?] 10 (pu_2) MopT obLiero HazHavyeHus
AA2 FLAG[1] 10 (pu_2) MopT obLuero HasHa4eHus
AA3 nIRQ[3] 10 (pu_2) 3anpocbl NpepbiBaHUN
AA4 VSS PWR O6wmn
AAS5 nIRQ[O] 10 (pu_2) 3anpochbl NpepbIBaHUN
AAG nIOEN IO (pu_2_id0) |Ctpob BbIGOpa BHELLUHErO YCTPOUCTBA
AA7 NDMARIO] | 3anpocsbl K kaHanam 3-0 IMA Ha obecnyxnBaHme
BHELUHWX YCTPOWNCTB
AA8 nHBR I ApbuTp. 3anpoc WnHbI OT XocTa
AA9 nL3BCMPO 10 3aBeplueHue 6rnoka. Bbixoa nepegaTtynka
AA10 L3DATONJ1] @) LUnHa gaHHbIX nepegatymka. HBepcHas
AAll L3DATONJ3] @) LUnHa gaHHbIX nepegatymka. HBepcHas
AA12 VSS PWR O6wmn
AA13 L3DATIN[2] I LLinHa gaHHbIX npyeMHuka. iHBepcHas
AAl4 L3DATIN[1] I LinHa gaHHbIX NnpueMHuka. HBepcHas
AA15 JG_MX | (pd_1) Bbi6op mogynst JTAG
AAl6 L2DATONIJO] @) LUnHa gaHHbIX nepegatymka. MHBepcHas
AALl7 L2CLKON o lC/IIMpromflsal.l,vm nepenaryuvka.
HBepcHas
AA18 L2DATONJ3] @) LUnHa gaHHbIX nepegatymka. HBepcHas
AA19 L2CLKIN I CHHXpOHM3aums npueMHuka. MIHBepcHas
AA20 L2DATINI[1] I LUnHa gaHHbIX npueMHuka. IHBepcHas
AA21 VSS PWR O6wwnn
AA22 nL1BCMPO 10 3aBeplueHune 6noka. Beixoa nepegartymka
AA23 L1DATONIJO] @) LUnHa gaHHbIX nepegatymka. MHBepcHas
AA24 L1DATOPIO] 10 LnHa gaHHbIX nepegatyuvka. Mpamas
AB1 VSS PWR O6wmn
AB2 FLAGIO] 10 (pu_2) MopT obLiero HasHaYeHUs
AB3 VSS PWR O6wwnn
AB4 DIVF[7] [ Mpepoenutens N'YH PLL
AB5 nIRQ[2] 10 (pu_2) 3anpochbl npepbiBaHUN
ABG6 nIRQ[1] 10 (pu_2) 3anpochbl NpepbIBaHUN
AB7 NDMAR[1] | 3anpochl K KaHanam 3-0 AMA Ha obcnyxusaHue
BHELUHMX YCTPOWCTB
ABS8 nHBG 1O (pu_2_id0) |Apbutp. MNMpegocTaBneHne WnHbI XOCTY
AB9 L3ACKI | (pd_1) MNoaTeepxaeHmne rotoBHoCcTU. Bxog
nepegaryuka
AB10 L3DATOP[1] 0] LnHa gaHHbIX nepegatyvka. lNMpamas
AB11 L3DATOP[3] @) LnHa gaHHbIX nepegatyuvka. MNMpamas
AB12 VSS PWR O6bwwnn
AB13 L3DATIP[2] I LnHa gaHHbIX npueMHuka. MNpsamas
AB14 L3DATIP[1] I LnHa gaHHbIX npueMHuka. MNpsavas
AB15 VSS PWR O6bwwnn
AB16 L2DATOPIO0] @) LinHa gaHHbIX nepegatyvka. MNMpamas
AB17 L2CLKOP ®) CuHxpoHu3auua nepegatymka. MNpamas
AB18 L2DATOP[3] 0] LLinHa gaHHbIX nepegatyuka. MNMpamas
AB19 L2CLKIP I CuHxpoHu3auusa npuemMHuka. MNpsamas
AB20 L2DATIP[1] I LLnHa gaHHbIX npueMHuka. MNpamas
AB21 L2ACKO O MNogTeepxaeHne roToBHOCTU. Bbixod npuemMHuka
AB22 VSS PWR O6wmn
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un BbiBOAA PyHKUMOHaNbLHOEe Ha3HaYeHue BbIBOAA
curHana

AB23 L1ACKI | (pd_1) MNoaTesepxaeHne rotoBHoOCTU. Bxog
nepegaryuka

AB24 VDD _ |0 PWR MNMutaHne BBOAA/BbIBOAA

AC1 o

ACD VSS PWR O6wmn

AC3 ID[1] | (pd_2) Homep npoueccopa

AC4 TMS | (pu_1) JTAG. Bbibop nHTepderica

AC5 nIOWR IO (pu_2 id0) |Ctpob 3anncu BHELLHEro YyCTPONCTBA

AC6 NDMAR[2] | 3anpocsbl K KaHanam 3-0 IMA Ha obecnyxnBaHme
BHELLHUX YCTPOWCTB

AC7 nCPA 10 (pu_3._id0) ApbuTp. 3anpoc BbICOKONPUOPUTETHOM
TpaH3akumm sgpa

ACS8 ABOEE | ApbuTp. 3anpoc npekpaweHus uukria oomeHa
OT XocTa

AC9 L3DATONIOQ] ®) LUnHa gaHHbIX nepegatymka. NHBepcHas

AC10 L3CLKON ®) CuHxpoHu3aums nepegaryuka. ViHBepcHas

AC11 L3DATONJ2] @) LUnHa gaHHbIX nepegatynka. MiHBepcHas

AC12 L3DATINI[3] I LLinHa gaHHbIX NnpyeMHuka. iHBepcHas

AC13 L3CLKIN I CHHXpOHM3aLUmMsa npueMHuka. IHBepcHas

AC14 L3DATINIO] I LinHa gaHHbIX NnpueMHuka. HBepcHas

AC15 L3ACKO O lNogTeepxaeHne roToBHOCTU. Bbixo npuemHuka

AC16 nL2BCMPO 10 3aBeplueHue 6roka. Beixog nepegartynka

AC17 L2DATONJ1] 0] LLnHa gaHHbIX nepegaTtyvka. MiHBepcHas

AC18 L2DATON][2] ®) LinHa gaHHbIX nepegaTtyvka. MiHBepcHas

AC19 L2DATINI[3] [ LUnHa gaHHbIX npueMHuKa. MIHBepcHas

AC20 L2DATIN[2] I LnHa gaHHbIX npueMHuka. IHBepcHas

AC21 L2DATINJO] I LnHa gaHHbIX npueMHuka. iHBepcHas

AC22 nL2BCMPI | (pd_1) 3aBsepLueHue 6noka. Bxoa npuemMHuka

AC23 VSS PWR O6wwnn

AC24 VDD |0 PWR NutaHue BBoga/BbiBOOA

AD1 VSS PWR O6wmn

ﬁgg VDD_IO PWR MutaHue BBOAA/BLIBOAA

AD4 NnTRST | (pu_1) JTAG. Cbpoc

AD5 nlIORD IO (pu_2 id0) |CTtpob YTEHMsI BHELUHENO YCTPONCTBA

AD6 NDMAR[3] | 3anpochl K KaHanam 3-0 AMA Ha ob6cnyxusaHue
BHELLUHUX YCTPOWCTB

AD7 nDPA 10 (pu_3_idO) ApbuTp. 3anpoc BbICOKONPUOPUTETHOM
TpaHsakuum JMA

AD3B nBUSLOCK IOp(é)uz_Zialc()j)O, ApbuTtp. MNpuaHak GNOKNPOBKK LUNHBI

AD9 L3DATOPIO] e} LLinHa gaHHbIX nepegatyuka. MNMpamas

AD10 L3CLKOP ®) CuHxpoHu3auua nepegatymka. MNpamas

AD11 L3DATOP[2] @) LinHa gaHHbIX nepegatyvka. MNMpamas

AD12 L3DATIP[3] I LnHa gaHHbIX npueMHuka. MNpavas

AD13 L3CLKIP I CuHxpoHu3auusa npuemMHuka. Npsamas

AD14 L3DATIP[O] I LnHa gaHHbIX npueMHuka. MNpsavas

AD15 nL3BCMPI | (pd_1) 3aBepLlueHue bnoka. Bxog npvemHuka

AD16 L2ACKI | (pd_1) MNoaTresepxaeHmne rotoBHoCcTU. Bxopg

nepegart4ymka
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BbliBOAA
Havmenosanve Tun BbIBOAA PyHKUMOHaNbHOEe Ha3HaYeHue BbiBoAa
curHana
AD17 L2DATOP[1]
AD18 L2DATOP[2] 0] LLinHa aaHHbIX nepegatyuka. MNpsvasn
AD19 L2DATIP[3]
AD20 L2DATIP[2] LUnHa gaHHbIX npuemMHuka. MNpavas
AD21 L2DATIP[O]
AD22
AD23 VDD_IO PWR MNMutaHne BBOAA/BbIBOAA
AD24 VSS PWR O6wmnn
MpumeyvaHusa:

1 Ob6o3Ha4yeHne TMMNOoB BbIBOAOB:
PWR — BbIBOA NUTAHUS N «OOLLINIAY»;

| — BX0[;
0] — BbIXoA;
IO - Bxoa/BbixoA,.

2 HomMuHanbl NOATArMBaloLWmnX pe3mcTopoB:

pd_1 — nogTarueatomi kK 3emne peauctop 40 kOm;

pu_1 — nogTarnearoLwmn Kk nutaHuto pesmctop 40 kOwm;

pd_2 — nogTrarmeatowmn k 3emne peauctop 5 kOwm;

pd_2_id0 — noaTarMealowuni K 3emne pesmctop 5 kOMm Tonbko Ana npoueccopa ¢ ID=0;

pu_2 — NnoaTArMBaoLLNA K NMTaHuo pesnctop 5 kOw;

pu_2_id0 — noaTsirMBaroWmnn K nntaHnio pesnctop 5 kOM Tonbko Ana npoueccopa ¢
ID=0;

pu_3_id0 — noaTarMeatowmnn Kk nutaduio pesnctop 240 Om Tonbko Ang npoleccopa ¢
ID=0;

pu_4 — noaTArMBaoLLnin K nutaHuio pesmctop 50 Om.

Ta6bnuua 2 — HasHa4yeHne BbIBOAOB NO 6G51I0KAM MUKPOCXEMbI B
kopnyce MK8303.576-1

Homep HanmeHoBaHue Tun BbIBOAA ®PyHKUMOHaNbLHOe Ha3HaYeHue
BbiBOAA curHana BbIBOAA

P1 SCLK I CWHXpPOHM3aLUMs BHELLHEN LUWHbI
T1 NRST_IN ! C6poc. AKTVMBHbIN HN3KUIA

U2 nRST_OUT ®) '

N1 ID[O]

U3 ID[2] | (pd_2) Howmep npoueccopa
AC3 ID[1]

R3 DIVF[O]

T2 DIVF[1]

V2 DIVF[2]

\'I{jf B:&EE} I Mpepnenutens NYH PLL

U4 DIVF[5]

V4 DIVF[6]

AB4 DIVF[7]

M2 DIVQIOQ]

P2 DIVQ[1] Moctpenutens N'YH PLL

N3 DIVQI[2]

H4 RANGE]J0]

J4 RANGE[1] [unana3soH BxogHou yacTtoTsl 'YH PLL
R2 RANGE[2]
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Homep HanmeHoBaHune T PyHKUMOHaNbHOE Ha3Ha4YeHne
un BbiBOAAa
BbiBOAA curHana BblBOAA
Ul nMSSDI0]
Si zmgggg} IO (pu_2_id0) | SDRAM. Bbibop 6aHka
H3 nMSSDI3]
Jl NnRAS IO (pu_2 id0) | SDRAM. Ctpob BbibOpa psga
J2 nCAS IO (pu_2 id0) | SDRAM. Ctpob BbIbOpa KONOHKM
K3 LDQM IO (pu_2_id0) | SDRAM. Macka mnaguiero crnosa
K4 HDQM 10 (pu_2 _id0) | SDRAM. Macka cTapLiero crnosa
L1 nSDWE IO (pu_2 id0) | SDRAM. Ctpob 3anncu
K2 SDCKE 10 (pu_2, pd_2) aDRAM. CVIHXpOHVI~3aL|,VIFI.
MeeT BCTPOEHHbIV pe3ncTop K 1
K1 SDA10 IO (pu_2_id0) | SDRAM. 10-n 6ut agpeca
AD5 nlIORD IO (pu_2 id0) | CTpob YTEHMS BHELLUHEro yCTPONCTBaA
AC5 nIOWR IO (pu_2 id0) | Ctpob 3anmncu BHELLHEro yCTPONCTBa
AAG6 nlIOEN IO (pu_2 id0) | Ctpob BbIOOpa BHELIHErO YCTPOWCTBA
AA5 nIRQ[O]
ﬁgg E:ESE% 10 (pu_2) 3anpocsl NpepbiBaHUN
AA3 nIRQ[3]
AB2 FLAG[O]
xi Etﬁg% 10 (pu_2) MopT obLero HasHaYeHns
Y4 FLAGI3]
H24 ADDRJO0]
H23 ADDRJ1]
H22 ADDRJ2]
(Hggi 2332{2} 10 (pu_1) LWLnHa agpeca BHelHero nHrepdenca
G23 ADDRJ5]
G22 ADDRJ[6]
G21 ADDRJ7]
F24 ADDRJ8]
F23 ADDRJ9]
E24 ADDR[10]
E23 ADDR[11]
F22 ADDRJ[12]
F21 ADDRJ[13]
E22 ADDRJ[14]
E21 ADDR[15]
D24 ADDR[16]
D23 ADDRJ[17]
ggg ﬁggsﬁg} 10 (pu_1) LLinHa agpeca BHeLWHero nHTepdenca
c21 ADDR[20]
B22 ADDRJ[21]
A21 ADDRJ[22]
B21 ADDRJ[23]
C20 ADDRJ[24]
D20 ADDR[25]
C19 ADDRJ[26]
D19 ADDRJ[27]
A20 ADDRJ[28]
B20 ADDRJ[29]
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Homep HanmeHoBaHune Tun BbiBOAA PyHKUMOHaNbHOE Ha3Ha4YeHne
BbiBOAA curHana BblBOAA
A19 ADDRJ[30]
B19 ADDR[31]
D17 DATA[O]
A17 DATA[1]
B17 DATA[2]
C16 DATA[3]
D16 DATA[4]
A16 DATA[5]
B16 DATA[6]
C15 DATA[7]
D15 DATA[8]
A15 DATA[9]
B15 DATA[10]
A14 DATA[11]
B14 DATA[12]
Cl4 DATA[13]
D14 DATA[14] 10 (pu_1) LLinHa faHHbIX BHELHero nHtepdenca
A13 DATA[15]
B13 DATA[16]
C12 DATA[17]
D12 DATA[18]
A12 DATA[19]
B12 DATA[20]
Cl1 DATA[21]
D11 DATA[22]
A11 DATA[23]
B11 DATA[24]
A10 DATA[25]
B10 DATA[26]
C10 DATA[27]
D10 DATA[28]
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]
g; Bﬁ$ﬁ58{ 10 (pu_1) LUnHa gaHHbIX BHELWHero nHtepdenica
A6 DATA[41]
B6 DATA[42]
A5 DATA[43]
B5 DATA[44]
C6 DATA[45]
D6 DATA[46]
C5 DATA[47]
D5 DATA[48]
A4 DATA[49]
B4 DATAI50]
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Homep HanmeHoBaHune T PyHKUMOHaNbHOE Ha3Ha4YeHne
un BbiBOAAa
BbiBOAA curHana BblBOAA
B3 DATA[51]
Cc4 DATAI[52]
Cc2 DATA[53]
D3 DATA[54]
D1 DATAI55]
D2 DATA[56]
E3 DATAI[57]
E4 DATA[58]
F3 DATAI[59]
F4 DATA[60]
E1l DATA[61]
E2 DATA[62]
F1 DATA[63]
. UTeHune BHeWHen namaTn (kpome
C18 nRD 1O (pu_2_id0) SDRAM)
. 3anuncb MnagLero cnosa BHELLHEWN
A18 nWRL 10 (pu_2_id0) namsatv (kpome SDRAM)
. 3anucb cTapLuero crnosa BHELLHEN
B18 nWRH 10 (pu_2_id0) namsaTu (Knge SDRAM)
c17 ACK 10 (pu_2, pu_4) I'Io,u,TBeQm,qume rOTOBHOCTN 0BMeHa no
BHELUHEWN LUNHE
G4 nBMS IOp(é)_uz__Ziagi)O, Bbi6op 3arpysoyHoro EPROM
Eg zmgm IO (pu_2_id0) | Bbibop GaHka BHELLUHEN NaMSTK
H2 nMSH IO (pu_2 id0) | Bwibop agpecHoro npocTpaHcTBa xocTa
D18 NnBRST 1O (pu_2_id0) | MNpm3HakK NakeTHOro pexuma nepegayu
L2 nBR[0]
L3 nBR[1] ApbuTp. 3anpoc goctyna K WuHe oT
10
L4 nBR[2] npoLeccopoB KrnacTepa
M1 nBR[3]
T3 nBR[4]
M3 nBR[5] 10 ApbuTp. 3anpoc goctyna K WuHe oT
M4 nBR[6] npoLeccopoB Knacrtepa
R4 nBR[7]
P4 nBM 10 ApbuTtp. lNpu3HaKk mactepa LNHbI
10 (pu_2_idO,
AD8 nBUSLOCK od 2 ido) ApbuTtp. MNpuaHak 6NOKNPOBKN LLUNHBI
AA8 nHBR [ ApbuTp. 3anpoc WKHLI OT XOCTa
AB8 nHBG IO (pu_2_id0) | ApbuTtp. MNMpegocTaBneHne WNHbI XOCTY
ACS nBOEE | ApbuTp. 3anpoc npekpaLleHms uukna
obmMeHa oT xocTa
AC7 nCPA 10 (pu_3_idO) ApbuTp. 3anpoc BbICOKONPUOPUTETHOM
TpaH3aKumm sgpa
AD7 nDPA 10 (pu_3_id0) ApbuTp. 3anpoc BbICOKONPUOPUTETHOM
TpaH3akumm JMA
AA7 nDMARJ[0]
AB7 NnDMAR([1] | 3anpocsl k kaHanam 3-0 AMA Ha
AC6 nDMAR|[2] o6CcrnyxvMBaHMe BHELLHNX YCTPONCTB
AD6 nDMARJ3]
Mpu3Hak gocTnxeHusa Tainmepom 0
Y3 TMROE 10 HYneBoro 3HayeHus cyeTymka/Beibop
cnocoba 3arpy3ku Bo Bpems cbpoca
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Homep HanmeHoBaHune T PyHKUMOHaNbHOE Ha3Ha4YeHne
un BbiBOAAa
BbiBOAA curHana BblBOAA
MopT cBA3N 0
P24 LODATOP[O]
P22 LODATOP[1] @] LnHa paHHbIX NnepepaTyvka. MNMpamas
N22 LODATOP[2]
M24 LODATOP[3] @) LUnHa gaHHbIX nepegatymka. MNpamas
P23 LODATONIO]
P21 LODATON[L] 0] LlUnHa paHHbIX nepegaTtynka. NHBepcHas
N21 LODATON[2] '
M23 LODATON][3]
J24 LODATIP[O]
K22 LODATIP[1] LUnHa gaHHbIX npuemMHuka. MNpamas
L24 LODATIP[2] '
L22 LODATIP[3]
J23 LODATINJO]
K21 LODATIN[L] LLinHa gaHHbIX npueMHnka. MIuBepcHas
L23 LODATINI[2] '
L21 LODATINI3]
N24 LOCLKOP o CuHXpoHu3auua nepegatymka.
MNpamas
N23 LOCLKON o CurHxpoHu3auusa nepegatymka.
MHBepcHas
K24 LOCLKIP I CuHXpoHM3aums npuemMHuka. lNpsamas
K23 LOCLKIN I CHHXpOHM3aums npueMHuka. MIHBepcHas
321 LOACKO o lNogTeepxaeHne roToBHOCTU. Bbixog
npYeMHuKa
R4 LOACKI | (pd_1) MNoaTtesepxaeHne rotoBHoCTU. Bxopg
nepegaryvka
R23 nLOBCMPO 10 (pu_1) 3aBsepLueHune 6noka. Boixog nepegaryunka
J22 nLOBCMPI | (pd_1) 3aBepLueHue 6noka. Bxoa npuemMHuka
MopT cBA3m 1
AA24 L1DATOPIO]
Y22 L1DATOP[1] 10 LLnHa paHHbIX NnepegaTyvka. MNMpamas
Y24 L1DATOP[2] '
W24 L1DATOP[3]
AA23 L1DATONI[O]
Y21 L1DATONI] O LinHa naHHbIX NnepepaTyvka. MiHBepcHas
Y23 L1DATON[2] '
W23 L1DATONI[3]
T22 L1DATIP[O]
24 L1DATIP[1] I LnHa gaHHbIX NpueMHuka. MNpavas
V24 L1DATIP[2] '
V22 L1DATIP[3]
T21 L1DATINIO]
u23 L1DATIN[] I LLnHa gaHHbIX NpyeMHuKa. IHBepcHas
V23 L1DATIN[2] '
V21 L1DATINI[3]
W22 L1CLKOP O CuHxpoHu3aums nepegartyuka. lNpsmas
W21 L1CLKON O] CuHxpoHuM3aums nepegartyuka. VMiHsepcHas
u22 L1CLKIP I CuHxpoHu3sauusa npueMHuka. Npsamas
U21 L1CLKIN | CuvHXpOHM3auns NpueMHuKa.
MHBepcHas
123 L1ACKO o MoaTeepxaeHne rotoBHOCTU. Bbixon
npYeMHuKa
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Homep HanmeHoBaHune T PyHKUMOHaNbHOE Ha3Ha4YeHne
Mn BbiBOAA
BbiBOAA cuUrHana BbIBOAA
AB23 L1ACKI | (pd_1) MNoaTeepxaeHne rotoBHoCcTU. Bxog
nepegarymka
AA22 nL1BCMPO 10 3aBeplueHue 6rnoka. Beixoa nepegatynka
T24 nL1BCMPI | (pd_1) 3aBeplueHne 6noka. Bxog npuemMHuka
MopT cBA3M 2
AB16 L2DATOPIO0]
AD17 L2DATOPI1] 0] LWlUnHa gaHHbIX nepegaTyuka. MNpamas
AD18 L2DATOP[2] '
AB18 L2DATOP[3]
AAl6 L2DATONI[O]
ACL7 L2DATON[L] 0] LlUnHa paHHbIX nepegaTtynka. NHBepcHas
AC18 L2DATONJ2] '
AA18 L2DATON][3]
AD21 L2DATIP[O]
AB20 L2DATIP1] LLinHa aaHHbIX NnpnemMHuka. MNpsavas
AD20 L2DATIP[2] '
AD19 L2DATIP[3]
AC21 L2DATINJO]
AAZ0 L2DATIN[1] LUnHa gaHHbIX npuemMHuka. MIHBepcHas
AC20 L2DATIN[2] '
AC19 L2DATINI[3]
AB17 L2CLKOP ®) CuHxpoHu3aums nepegaryuka. lNMpsmas
AALT L2CLKON o CuHXpoHM3auuna nepegatymka.
MHBepcHas
AB19 L2CLKIP I CUHXpOHM3aLmMs npueMHuka. MNpsamas
AAL9 L2CLKIN | CUHXpOHM3aLMs NPUEMHIKA.
MHBepcHas
AB21 L2ACKO o lNoaTeepxaeHne rotoBHOCTU. Bbixoq
npuemMHmKa
AD16 L2ACKI | (pd_1) MNoaTesepxaeHne rotoBHoOCTU. Bxopg
nepegaryuka
AC16 nL2BCMPO 10 3aBeplueHue 6roka. Beixog nepegaTtynka
AC22 nL2BCMPI | (pd_1) 3aBepLueHue 6noka. Bxoa npuemMHuka
MopT cBA3n 3
AD9 L3DATOPIO0]
AB10 L3DATOP[1] @) LWLnHa gaHHbIX nepepatymka. MNpamas
AD11 L3DATOP[2] '
AB11 L3DATOP[3]
AC9 L3DATONJO]
AALO L3DATON[L] 0] LnHa paHHbIX NnepegaTyvka. MiHBepcHas
AC11 L3DATONJZ2] '
AAll L3DATONJ3]
AD14 L3DATIP[O]
AB14 L3DATIP[1] I LnHa gaHHbIX npueMHuka. Npavas
AB13 L3DATIP[2] '
AD12 L3DATIP[3]
AC14 L3DATINI[O]
AALA LSDATIN[L] LLinHa faHHbIX NnpyeMHuka. HBepcHas
AA13 L3DATIN[2] '
AC12 L3DATINI[3]
AD10 L3CLKOP ®) CuHxpoHu3auusa nepegatyvka. MNMpamas
AC10 L3CLKON o CuHXpOoHM3aLmMsa nepegatymnka.
MHBepcHas
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Homep HanmeHoBaHune T PyHKUMOHaNbHOE Ha3Ha4YeHne
Mn BbiBOAA
BbiBOAA cuUrHana BbIBOAA
AD13 L3CLKIP I CuHxpoHM3aums npmeMHuka.llpsmas
AC13 L3CLKIN I CUHXpOHU3aLms npueMHuka.MIHBepcHas
AC15 L3ACKO o MoaTBepxaeHne roToBHOCTH.
BbIxog npuemHuka
AB9 L3ACKI | (pd_1) go,u,TBepmqume rOTOBHOCTW.
X0 nepefaryuka
AA9 nL3BCMPO 10 3aBeplueHue 6rnoka. Bbixoa nepegaTtynka
AD15 nL3BCMPI | (pd_1) 3aBeplueHne 6noka. Bxog npuemMHuka
W1 DXP I [Npsamon BbIBOO Tepmoamnoga
W2 DXN I VIHBepCHbIN BbIBOA Tepmoamoaa
AD4 NTRST | (pu_1) JTAG. Cbpoc
Y2 TCK I JTAG. CnHXpoHU3aums
AC4 TMS | (pu_1) JTAG. Bbibop nHTepdeinca
W3 TDI | (pu_1) JTAG. Bxoa gaHHbIX
W4 TDO O JTAG. Bbixoa AaHHbIX
Y1 nEMU ®) 3anpoc K BHELLHEMY 3MYNATOPY
AA15 JG_MX | (pd_1) Bbibop moagynsa JTAG
R21 E PLLBP | (pd_1) O6xog gononHutensHoro PLL
MutaHue u «obWwMnN»
Mpynna 1 VDD MutaHne gapa
pynna 2 VDD_10 PWR MutaHne BBOAa/BbIBOAA
N4 VDD A MutaHne aHanorobix 61I0KOB
pynna 3 VSS O6Lwwnn
MpumeyaHunsa:

1 O6o3HayYeHne TUMNOB BbIBOOB:
— BbIBOJ, NMUTaHNA N «OBLLNIA»;

PWR

| — BXOQ;

O
10

2 HoMmuHanbel noaTarneatoLLmnx PEe3nCTOopoOB:

pd_1 — noararusatowmin k 3emne pesmctop 40 kOwm;

pu_1 — noararuearoLmn K nutaHuo peauctop 40 kOw;

pd_2 — noardarmeatowmn K 3emne pesnctop 5 kOw;

pd_2_id0 — nogTarnsatowmm K 3emne peauctop 5 kKOM Tonbko Ans npoueccopa ¢ ID=0;
pu_2 — noaTArMBaloLLmMin K NUTaHuo peauctop 5 kOwm;

pu_2_ id0 — nogTarnBatowmm K nntaHuio pesmctop 5 kOm Tonbko Ans npoueccopa ¢ ID=0;
pu_3_id0 — nogTarnsatowmm K nntaxHmto pesuctop 240 Om Tonbko Ans npoueccopa c ID=0;
pu_4 — noaTarMBaoLnin K nuTaHuo pesuctop 50 Om.

— BbIXOA;
— BX0A/BbIX0[.

3 pynnbl BLIBOAOB:

pynna 1 (VDD):

Npynna 2 (VDD_IO):

Npynna 3 (VSS):

P6,

Ul1, U1s, U19, V6 - V19, W6 — W19;

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;

Al -

ES,

J20, K8 — K17, L8 —L17, M8 — M17, M21, M22, N2, N8 — N17, P3,
P8 —
V5, Y5, Y7,Y9, Y16, Y18, Y20, AA4, AA12, AA21, AB1, AB3, AB12,
AB15, AB22, AC1, AC2, AC23, AD1, AD24

F6 —
K18, K19, L6, L7, L18, L19, M6, M7, M18, M19, N6, N7, N18, N19,

F19; G6 — G19, H6, H7, H18, H19, J6, J7, J18, J19, K6, K7,

P7, P18, P19, R6, R7, R18, R19, T6, T7, T18, T19, U6, U7, U10,

A3, A22 — A24, B1, B2, B23, C1, C3, C13, C22, D4, D13, D21,
E7, E9, E16, E18, E20, G2, G5, H1, H8-H17, J3, J5, J8 — J17,

P17,R1,R8 - R17,R22, T5, T8 - T17, T20, U8, U9, U12 — U17,
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Ta6bnuua 3 — PyHKUMOHaNbHOE Ha3Ha4YeHMe KOHTaKTHbIX wapukoB (KLU) kpuctanna,
HecyLwmxX nornyeckyro nHcpopmaumro (6eckopnycHoe MCnosiHeHue)

Ne KLU PyHKUNOHarb- Ne KLLI PyHKUNOHarNb- Ne KLLI PYHKLUNOHaAlb- Ne KLU PyYHKLUNOHarb-
X Y HOe Ha3Ha4YeHue X Y HOe Ha3Ha4YeHue X Y HOe Ha3Ha4vYeHue X Y HOe Ha3Ha4vYeHue
— KL — KL — KL — KL
0.3 DATA[55] 1.8 MSSD[1] 2 13 NBRI1] 6.0 DATA[40]
0_4 DATA[57] 1.9 NMSH 2 14 | RANGEFIL[2] 6.1 DATA[41]
05 DATA[60] | 1.10 RAS 2 16 nBR[3] 6_28 NnDMAR[3]
0.6 DATA[63] | 1_11 |SDCKE_up/down| 2_17 nBM 6_29 NDMARIO]
0.7 nMS[0] 112 SDA10 219 DIVR[2] 6_30 NDMAR([1]
0.8 | RANGEFIL[0] |1 13 nBR[0] 2 21 DIVF[2] 7.0 DATA[37]
0.9 | RANGEFIL[1] | 1_14 DIVQI1] 2 23 DIVFI6] 71 DATA[38]
0_10 HDQM 116 DIVQ[2] 2 25 nEMU 7.2 DATA[39]
0_11 |SDCKE_up/down| 1_17 DIVRIO] 2 26 FLAG[3] 7 28 nCPA_up
0_12 NBR[2] 118 DIVF[0] 2 27 nIRQ[3] 729 nCPA
0_13 SDWE 119 nRST_IN 2 28 ID[1] 730 nDPA_up
0_14 DIVQI0] 120 DIVF[4] 229 DIVF[7] 8.0 DATA[35]
0_16 ID[0] 1.21| nRST.OUT | 3.0 DATA[48] 8 1 DATA[36]
0_17 SCLK 122 MSSDI[2] 31 DATA[49] 8 28 NDPA
0_18 DIVR[1] 123 DIVR[4] 32 DATA[50] 8 29 nHBR
0_19 DIVF[3] 1 24 DXN 3 28 T™S 8 30 nHBG
0_20 DIVF[1] 125 TDO 3 29 nTRST 9.0 DATA[32]
0_21 MSSD[0] 126 TMROE 3 30 nIRQ[O] 91 DATA[33]
0_22 DIVF[5] 127 FLAG[1] 4.0 DATA[43] 92 DATA[34]
0_23 DIVR[3] 128 FLAG[O] 41 DATA[44] 9 28 nBOFF
0_24 DXP 21| DATAB2] | 42| DATA[47] 9_2g |NBUSLOCK upldo
0_25 DI 2.2 DATA[51] |4 28 nIRQ[2] 9 30 ”BUSLOW%K—“F’/ do
0_26 TCK 2.3 DATA[54] | 429 IOWR 10_0 DATA[30]
0_27 FLAG[2] 25 DATA[62] |4 30 IORD 10_1 DATA[31]
1.2 DATA[53] 2.6 DATA[59] 50 DATA[42] 10 28 | nL3BCMPO
1.3 DATA[56] 2.7 | nBMS_up/down | 5_1 DATA[45] 10 29 | L3DATON[O]
1.4 DATA[58] 2.9 MSSDI[3] 5 2 DATA[46] 10_30 L3ACKI
15 DATA[61] | 2_10 CAS 5 28 IOEN 110 DATA[27]
1.6 NMSI1] 2 11 LDQM 5 29 nNIRQ[1] 11 1 DATA[28]
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Ne KLU PyHKUMOHanNb- Ne KLLI PyHKUMOHarb- Ne KLLI PyHKLUNOHaNb- Ne KLLI PyHKUNOHaNb-
Ky |HOe HasHaueHue| ' '\ ~|HOe HasHaueHue| , '\~ | HOe HasHaueHue | ", '\~ | HOe HasHaueHue
- KLL - KLL - KLU - KL
1 7 | nBMS_up/down | 2_12 VDD_IO 530 nDMAR][2] 11 2 DATA[29]
12. 0 DATA[25] 18 30 L3CLKINN 24 29 L2CLKOP 311 ADDRJ[14]
12 1 DATA[26] 19 0 DATA[10] |24 30| L2DATON[2] 31.2 ADDRJ[11]
12_29| L3CLKON 19 1 DATA[7] 25 0 ADDR[30] 31_28 nL2BCMPI
12 30| L3DATOP[1] |19_2 DATA[8] 25 1 ADDRJ[31] 31 29 L2ACKO
13 0 DATA[24] 19 29| L3DATIN[1] 25 2 ADDRJ[26] 31_30 L2DATINIO]
13 1 DATA[21] |19 30| L3DATIP[0] |25 29| L2DATON[3] 321 ADDR][10]
13 2 DATA[22] 20 0 DATA[5] 25 30| L2DATOP[2] 322 ADDR][13]
13 29 L3CLKOP 201 DATA[6] 26 0 ADDRJ[27] 32_3 ADDRJ9]
13 30| L3DATON[2] |20_27 JG_MX 26_1 ADDRJ[28] 32 4 ADDRJ6]
14 0 DATA[23] 20_28 L3ACKO 26_29| L2DATOP[3] 325 ADDR[3]
14 1 DATA[19] |20 29| nL3BCMPI |26 30| L2DATIP[3] 32_17 nLOBCMPO
14 29| L3DATON[3] |20_30| L3DATIN[O] 270 ADDRJ[29] 32_18 L1ACKO
14 30| L3DATOP[2] |21_0 DATA[3] 27_1 ADDRJ[24] 3228 nL1BCMPO
15 0 DATA[20] 21 1 DATA[4] 27 2 ADDR[25] 32_29 L1ACKI
15 1 DATA[17] 21 2 DATA[1] 27 29| L2DATIP[2] 33 2 ADDR[12]
15 2 DATA[18] 21 28| nL2BCMPO (27_30 L2DATINI[3] 33 3 ADDRJ8]
15 29| L3DATOP[3] |21_29| L2DATONI[0] |28 0 ADDRJ[22] 33 4 ADDRI5]
15 30| L3DATIP[3] |21_30 L2ACKI 28 1 ADDR[23] 33 5 ADDR[2]
16_0 DATA[15] 22 0 DATA[2] 28 29| L2DATIN[2] 33 6 ADDR[O0]
16_1 DATA[16] 22 1 ACK 29 0 ADDRJ[20] 33 7 nLOBCMPI
16 29| L3DATIP[2] 22 2 ACK _up 29 1 ADDRJ[21] 33 8 LODATINI[1]
16_30| L3DATIN[3] |22 29| L2DATOP[0] |29 2 ADDR][18] 339 LODATIP[1]
170 DATA[11] [22_30| L2DATON[1] |29 29| L2DATIP[1] 33_10 LODATINI[2]
17 1 DATA[12] 23 0 DATA[O] 29 30 L2CLKIN 33 11 LODATIP[2]
17 2 DATA[13] 23 1 nWRL 30 0 ADDR[19] 33 12 | LODATOPI[3]
17_29| L3DATIN[2] |23 2 nWRH 30 1 ADDR][17] 3313 | LODATONI3]
17 30 L3CLKINP 23 29 L2CLKON 30 2 ADDRJ[16] 33 14 LOCLKOP
18 0 DATA[14] [23_30| L2DATOP[1] |30 29| L2DATIN[1] 33 15 LOCLKON
18 1 DATA[9] 24 0 nRD 30 30| L2DATIP[O] 33 16 | LODATOPI0]
18 29 L3DATIP[1] 24 1 nBRST 310 ADDRJ15] 33 17 LODATONIO]
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Ne KLLI PyHKUMOHanNb- Ne KLLI PyHKUMOHarb- Ne KLLI PyHKLUNOHaNb- Ne KLLI PyHKUNOHaNb-
Ky |HOe HasHaueHue| ' '\ ~|HOe HasHaueHue| , '\~ | HOe HasHaueHue | ", '\~ | HOe HasHaueHue
- KLL - KLL - KLU - KL
3318 nL1BCMPI 33_27| L1DATOP[0] ([34_10 LOCLKIP 34 19 L1DATIP[O]
33_19| LI1DATIN[1] |33 28| L1DATON[O] (34 11 LODATINI3] 34 20 L1CLKIN
33 20| LIDATIP[1] |34 3 ADDR[7] 34 12| LODATIP[3] 34 21 L1CLKIP
33 21| LI1DATIN[2] |34 4 ADDR[4] 34 13| LODATOP[2] | 34 22 L1DATINI3]
33_22| L1DATIP[2] 34 5 ADDRJ1] 34 14| LODATONI2] 34 23 L1DATIP[3]
33_23| L1DATOP[3] |34 6 LOACKO 34 15| LODATOP[1] 34 24 L1DATOP[2]
33 24| L1DATONI[3] |34 7| LODATIN[O] |34 16| LODATON[1] | 34 25| L1DATON][2]
33 25| L1CLKOP 34 8| LODATIP[O] |34 17 LOACKI 34 26 | L1DATOP[1]
32_26 L1CLKON 34 9 LOCLKIN 34 18 L1DATINI[O] 34 27 L1DATONI1]
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4 YKa3aHusa no NMPUMEeHEeHUIo U IKCcnnyatauun

Mukpocxembl NPUrodHbl A1 MOHTaXa B annapatype MeTogoM rpyrnnoBOW Namnku
npu ycnosun cobntogeHns Tpebyemoro temnepaTtypHoro npodunsa nasnbHOM nacTbl U
paBHOMEPHOM MpPOrpeBe MecTa MOHTaXa MUKPOCXeMbl Mo Bcen ero nnowaan. CKopocTb
HarpeBa W OXNaXOEHUS KOMMOHEHTOB MOHTaXa He [ofmkHa npeBbiwaTh 4 °C/c.
MapameTpbl npoduns nNamku ONOBAHHO-CBMHLOBOM MNaaAfibHOM MNacTOW NpUBEOEHbl B
Tabnuue 4.

Ta6bnuua 4 — NapameTpbl Npocunsa nankm onoBAHHO-CBMHLIOBOM NasifibHOW NacTomn

MapameTp OnoBAHHO-CBMHLIOBbIA NPUNOWN
Temnepatypa conuayca npunos, °C 183
TemMnepaTtypHbI AnanasoH narku npunoem, °C 210-220
MuHuManbHaa nukoBas Temnepatypa namkm (B camomn 205
X0NnogHou Todke nnarel), °C
CkKopocTb HarpeBa koMnoHeHTa, °C/c 14
CKopocCTb oxnaxkaeHus KomnoHeHTa, °C/c 2-4
Temnepatypa npeasaputensHoro Harpesa, °C 100-180
[nntenbHOCTb NpeaBapuUTEnbHOro Harpesa, 60-120
Bpemsi npebbiBaHUSA B pacnnaBneHHOM COCTOSIHUN, C 60-90
MakcumanbHas Bbigepkka npv NMKOBoOW Temnepatype, ¢ 20

MuKpocxembl NMPUrogHbl ANA MOHTaXa MeTOLOM PYYHOM Nanku HernocpeacTBEHHbIM
NpPUCOEANHEHNEM C OMnnaBreHnem wapukoB. Matepuan wapukos: Sn63 / Pb37.

KpbllwKa Kopryca anekTpuyeckm n3onupoBaHa OT BbIBOAOB MUKPOCXEMBI.

[Mpn pemoHTe annapatypbl N U3MEPEHUU INEKTPUYECKUX NapaMeTpoB MUKPOCXEM
3aMeHy MWKPOCXeM HeobXo4uMMO MNpPOBOAMTbL TOMBbKO MNPU OTKIKOYEHHbIX WMCTOYHUKaxX
nUTaHus.

3anpellaeTcs noaBedeHUe Kakmx—nmnbo aneKTpudeckux curHanoB (B TOM 4ucne
WwuH «Mutanmne», «O6WMInY) K BbIXOAAM MUKPOCXEM, HE UCMOSIb3yeMbIM COMflaCHO CXeme
3NEKTPUYECKOMN.

TunoBas cxema BKITIOYEHUS] MUKPOCXEM npuBeaeHa Ha pucyHke 80.
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5 OnucaHue ¢pyHKLMA BbIBOOOB

BonbWNHCTBO BXOOOB rMpoueccopa SBMSKTCA CUHXPOHHbBIMU — CBSA3aHHLIMU C
COOTBETCTBYIOLLMM TaKTOBbIM reHepaTopoM, W IULlb HEKOTOpble — aCUHXPOHHbIMU. [ns
39TUX aCMHXPOHHbIX CUrHanoB BCTPOEHa CXeMa CUHXPOoHM3auuu, KoTopas npegoTepallaeT
npobnembl HecTabubHOCTN.

[na CcuHXpoHM3auun curHanoB, B Ccriy4yae, Koraa B cucteme Tpebyetcs ux
npegckasyemoe rnoBedeHWe, WUCMonb3ynte [OaHHble, npuBedeHHble B pasgene
«BpeMeHHble xapakTepuCcTukmny.

HekoTopble nopThl npoueccopa MoryT pabotate B ABYyHanpaBneHHOM pexume. Bo
Bpemsa cbpoca npoueccop NepeBoauT BCE BbIXOAbl B BbICOKOOMHOE COCTOSIHWE, U UX
dpakTuyeckoe 3HavyeHue onpenenseTca BHYTPEHHUMU PE3UCTUBHLIMW MNOATSXKAMU K
NMATAHUIO UM K 3emne. BHyTpeHHMe pe3ncTopbl 3TUX MNOPTOB (HOMWUHAM pPe3ncTopoB
MOXeT nmeTb pasbpoc + 30 %) nogaepxuBatoT onpeaeneHHoe 3HayeHne npu OTCyTCTBUN
aKTMBHOrO ApanBepa Ha 3TOM curHane.

Tabnuua 5 — OnucaHue BbLIBOOOB — TaKTOBbLIE€ CUrHanbl U c6poc

CurHan Twun OnucaHue
curHana

BxogHom curHan onopHOro reHepaTtopa CUrHanbHOro npoleccopa ans
SCLK | LWMHbI KnacTepa. YacTtoTa gaapa npoleccopa 3agaeTcd nosb3oBaTtenem
¢ nomoLpbto BeiBogoe DIVF[7:0], DIVQ[2:0]. RANGE[2:0]

AnnapatHbii cbpoc. NepeBoanT CUrHanbHbIN NPOLIECCOP B HavanbHOEe
NRST_IN | coctosiHue. [na nonyyeHua nogpobOHom uHdopMauum CMm. pasgen
«CBpoc 1 3anyck», pUCyHOK 67.

Boixom curHana cbpoca. O6o3HauyaeT 3aBeplleHne cbpoca

nRST_OUT O | curnanbHoro npoueccopa.

MpumevaHusa:
O0bo3HavyeHne TMMNOoB BbIBOAOB:
| — BXO[;
O —BbIX0OA;
IO - Bxoa/BbixoA,.

Ta6bnuua 6 — KoHdmrypauma PLL

BbiBoA HasHa4eHue OrpaHunyeHus
DIVF[7:0] MocTtaenutenb YacTtoThl agpa PLL HacTponkn [ormkHbl nogaepkumBaTtbh
' (gBonyHoe ymncno + 1 : 00000000 = +1) 3HayeHus napameTpoB paboyero
OkoHeYHbI aennTenb pexxuma PLL

DIVQI[2:0] |(2*(aBonyHoe 4ncno)): 001 = +2, 010 = +4,
011 =+8, 100 =+16, 101 =+32

AvanasoH cunbTpa PLL gomxeH
ObITb BbIOpaH B COOTBETCTBMM C
BbIXOJHOW 4YaCcTOTON NocTaenuTens.
RANGE[2:0]|000 = He ucnonb3yetca 100 =40-65 My | [na yMeHbLUeHUsa pxutTepa

[nanasoH punbTpa PLL

001 =10-16 MI'y 101 = 65-100 Ml'y | pekomeHayeTcs BbIGUpaThb
010 =16-25 MI'yy 110 = 100-160 My, | MakcMMarnbHbIA YaCTOTHbIN
011 =25-40 MI'y, 111 = 160-200 MI'y, | Anana3oH
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Tab6nuua 7 — OnucaHue

BbIBOAOB — yrnpaBlieHune LUMHOW BHELLUHEro nopTta

CuvrHan

Tvn
curHana

OnucaHue

ADDR31-0

10 (pu_1)

AfpecHas wvHa gna  gocTtyna K namatv v nepudpepuimHbiv
ycTponcTeaM. B MynbTUNpoLECCOpHON cnctemMe npoLeccop, KoTopblin
3axBaTbiBaeT LWUWHY (MacTtep), hopmupyeT agpeca Ansa gocrtyna K
BHYTPEHHEN NaMsATW, BHYTPEHHUM pernctpam pyroro npoleccopa u
OpyrMum pecypcam.

DATAG63-0

10 (pu_1)

BHewHAS WWHA [aHHbIX. YyacTHuMkM obMmeHa 3anucbiBaloT U
CYUMTbIBAIOT OaHHble U KOMaHabl Mo 3TOM wWuHe. B cnyyae, ecnu
CUMONb3YITCA He BCe OWTbl LUMHBI, MOAKMHYATh K HUM BHELLHWE
3agaloLme pe3ncTopbl He 0653aTenbHO.

nRD

10
(pu_2_id0)

Ctpo6 uteHua namatu. nRD copmupyeTcss macTepom LWWMHbI ANnS
AocTyna K Apyrmm ycTtpouctsam, 3a uckniodeHnem SDRAM. Ecnu
npoueccop BegoMbi, To NRD aBnsieTca BXOAOM M onpeaensieT Lukn
YTEHMS BHYTPEHHENW MaMATU WM BHYTPEHHero peructpa. nRD
N3MeEHSIeETCA CMHXPOHHO ¢ wnHon ADDR.

nWRL

10
(pu_2_id0)

Ctpo6 3anucm mnagwero cnosa. nNWRL dopmupyeTcs Mactepom
LUXHbI ANSA 3anMcu B gpyrue ycTtponcTea, 3a ucknioyeHmem SDRAM. B
cnyyae 64-6UTHOM BHELUHEN LUMHBI 3TOT CUrHan YNpsiBfsieT 3anucbio
no 4YeTHbIM agpecam. B cnyyae 32-GMTHOM BHELLHEN LUMHbI CUrHan
aKkTMBeH npwu niobon 3anucn. Ecnn npoueccop Begombin, To NWRL
ABMSETCHA BXOOOM M ornpedendeTt LUWMKN 3annucu BHYTPEHHeN namsTu
Unu BHyTpeHHero peructpa. NWRL n3mMeHseTcst CUHXPOHHO C LUMHOW
ADDR.

nWRH

10
(pu_2_id0)

Ctpo6 3anucu crapwero cnosa. NWRH dopmnpyetcs mactepom
LWUMHBI A58 3anvcy B Apyrve yCTpoMCTBa, 3a ncknwyveHnem SDRAM. B
cny4vae 64-6MTHON BHELUHEN LUMHBI 3TOT CUrHan ynpsiBnsieT 3anucbio
Nno He4yeTHbIM agpecam. B crnyyae 32-6UTHOM BHELWIHEW LWWHbLI 3TO
curHan He wucnone3yetcs. Ecnn npoueccop Begombin, To NWRH
ABNAETCHA BXOAOM U OnpefenseTt UMK 3anvcu BHYTPEHHeEW namaTu
UInu BHyTpeHHero pernctpa. NWRH n3MeHAeTCsa CUHXPOHHO C LLIMHOW
ADDR.

ACK

10 (pu_2,
pu_4)

CvurHan yanuHeHus uukna obmeHa MO BHelWwHen LWuHe (BCTaBka
LUMKIOB OXMOAHWS NpU HErOTOBHOCTM BEAOMOrO YyCTPOMCTBA).

nBMS

10
(pu_2_ido,
pd_2_id0)

CwurHan Bblbopa kpuctanna BHelwHewn 3arpy3odHor EPROM- wnn
dnew-namatn. Bo Bpems cbpoca npoueccop ucnonb3yetr nBMS B
KayecTtBe KoHdurypaumoHHoro Bxoga (EBOOT) gns Beibopa pexmma
3anycka. B mynbTunpoueccopHou cucteme curHan nBMS cgopmumpyet
npoueccop, 3axBaTMBLUMA BHELWHIOW WKHY. [Ona  nonyyveHus
noapobHon nHdopmaumm cMm. pasgen «Copoc n 3anyck» 1 onnucaHune
curhana EBOOT (tabnuvua 16).

NMS[1-0]

10
(pu_2_id0)

CurHanbl Bblbopa Kpuctanna BHewHen namatn. MSO wnn MS1
dopmupytoTca npu goctyne Kk 6aHkam O m 1 (COOTBETCTBEHHO)
BHelWHero agpecHoro npoctpaHctBa. Korga ADDR31:27 = 0b00110,
dopmupyetca MSO. Korga ADDR31:27 = 0b00111, dopmupyetcs
MS1. B  mynbtunpoueccopHonm cucteme  curHanbl MS1-0
hopMMPYIOTCHA NPOLIECCOPOM, 3aXBaTMBLLMM BHELLIHIOK LUMHY.

nMSH

10
(pu_2_id0)

CurHan BblibOpa KpucTanna BHELWHEro XocT YycTpoucTtBa. nMSH
dopmMmmpyeTca  korga npoueccop obpawaeTcs K - agpecHomy
npoctpaHcTBy XocT ycTponctea (ADDR31 = Obl). nMSH unameHseTca
CUHXPOHHO ¢ wunHon ADDR. B mynbTunpoueccopHon cucteme nMSH

hopMUPYHOTCS NPOLIECCOPOM, 3aXBaTMBLUMM BHELLHIOK LLUHY.
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CurHan  GnoyHoro  pgoctyna. JTOoT  curHan  dpopmupyeTtca
NPoLECCOPOM, 3axBaTMBLUMM BHELLUHIOW LWWHY, ANd JocTyna (4TeHus
10 unu 3anmcu) 6noka AaHHbIX. Begombii npoueccop Npyv akTUBHOM
nBRST (pu_2_id0) |curHane nBRST MoxeT wurHopuposaTb 3HayeHuss ADDR u
T CaMOTOATESTIbHO BbIYUCHATE HYXHbIM agpec npu OOCTyrne K CBOewn
namsiTu.
MpumevaHus:
1 O603HaYeHne TUMNOB BbIBOAOB:
[ — BXO[;
O — BbIXOA;
IO - Bxoa/Bbixo[,.

2 HoMuHanb! nogTsarMeatoLmnx pe3ncTtopoB:
pd_1 — nogTrarnatowmi k 3emne pesnctop 40 kOwm;
pu_1 — nogTarnsaroLwmi K nuTaHuio peauctop 40 kOm;
pd_2 — nogTarnsarowmi K 3emne pesuctop 5 kOwm;
pd_2 id0 — noagTsrmearowwmni K 3emne pesmctop 5 kOm Tonbko ans npoueccopa ¢ |ID=0;
pu_2 — noaTArMBatoLmi K nuTaHuio pesmctop 5 kOwm;
pu_2_id0 — nogTarMearoLWLnn K nnTaHuio pesmnctop 5 kKOM Tonbko Ans npoueccopa c ID=0;
pu_3_id0 — nogTarveaoLwWmni K nutaHuto pesmctop 240 Om Tonbko s npoleccopa ¢

ID=0;

pu_4 — nogTarnBaroLwLmMin K nuTaHuio pesuctop 50 Om.

Ta6bnuua 8 — OnucaHue BLIBOAOB apouTpa)ka BHELWWHero nopra

CurHan

Tun
curHana

OnucaHune

NBRI[O-7]

CwvrHan 3anpoca Ha 3axBaT BHELLUHEN LWWHbI B MyNbTUNPOLECCOPHON
cucteme. Mcnonb3yoTca npoueccopamu ans apoutpaxa BHELUHEN
WwuHbl. Kaxgei npoueccop ynpaBnseT COOCTBEHHbIM CUrHarom
NBRx (B COOTBETCTBMM CO 3HAYEHUAMM BXOAHbIX curHanos 1D2-0) n
oTCcnexuBaeT ocTanbHble. B MynbTUNPOLLECCOPHBIX CUCTEMax C
KONMMYeCTBOM  MPOLIECCOPOB  MeHblle  BOCbMW,  Heobxoanmo
YCTaHOBUTb BbICOKMI YpoBeHb Ha BbiBoAax NBRX (Voo i0).

ID[2-0]

| (pd_2)

WaeHTudumkatop npoueccopa B MyfnbTUMNPOLIECCOPHOM cUCTEME. DTN
BbIBOAbI Takke 3agatT TOT curHan nBRX, koTpbli Heobxoommo
aKTMBM3MpoOBaTb Npu 3anpoce Ha 3axeBaTt WwuHbl: 000 = BRO, 001 =
BR1, 010 = BR2, 011 = BR3, 100 = BR4, 101 = BR5, 110 = BR6,
111 = BRY. ID2-0 porxeH ObiTb cTabunbHbiM BO BpemMsi paboTbl
CUCTEeMbI M 3afaBaTbCs TOSIbKO BO BpeMsi cbpoca.

nBM

CurHan, opmupyembin  NPOLECCOPOM,  KOTOPbIA  3axBaTu
BHELLHIOK LUNHY 1 MCNonb3yeTca Tonbko Ansa otnagku. Mpu cbpoce
ABNAETCA  KOH(UrypaunmoHHeiM  BxogoM. bonee nogpobHas
MHopmaums npueeneHa B Tabnuvue 16.

nBOFF

CurHan  npuHyauTENbHOrO  OCBOBOXAEHUA  WuHbl.  CuTyauus
ONOKMPOBKM MOXET BO3HUKHYTb, KOrga XoCT YCTPOMCTBO WU
npoueccop nbiTaloTCAd OAHOBPEMEHHO 0OpaTUTbCA ApPYr K Opyry.
Korga npoucxoguT ©OnokuMpoBKa, XOCT  YCTPOMCTBO  MOXET
cthopmupoBate NBOFF gnsa  npuvHyOuTENbHOrO  OCBOBOXOEHMS
NPOoLEeCCOPOM BHELLUHEWN LLUMHbI.

NBUSLOCK

10
(pu_2_ido,
pd_2 id0)

NHamkaums 3axBaTa LLUWHBI.
KOHQUrypaunoHHbIM  BXOAOM.
npuBedeHa B Tabnuue 16.

Mpwn cbpoce aBnsieTcs
Bonee nogpobHas wWHdopmaums
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CurHan

Tun
curHana

OnucaHune

nHBR

3anpoc Ha 3axBaT LUMHbI OT XOCT YCTPOMCTBA. XOCT YCTPOWCTBO
OOImKHO cdopmumpoBaTtb NHBR gns Toro, 4TtoObl 3axBaTuTb
BHELLHIOW LWKHY. MNpoueccop, KOTOPbIM B AaHHbBIA MOMEHT 3axBaTun
LUMHY, Nocrne 3aBepLleHns uukna obmMeHa ocBOOOXAAeT BHELUHION
LWNHY N dhopmupyeT curHan nHBG.

nHBG

10
(pu_2_id0)

CuvrHan nepegayv BHeLUHEN LIMHbLI XOCT ycTponctBy. O6paboTkow
NHBR u dhopmuposaHmem NnHBG ynpaenseT mactep WwuHbl. MacTtep
TaKkke WHPOPMUPYET BHELLUHEEe XOCT YCTPOMCTBO, YTO MNOCIEeAHUN
oOMeH 3aBepllueH U WKnHa cBobogHa. pu ocBOGOXKAEHMM LLUMHLI
npoueccop nepeBOAUT B BbICOKOOMHblE COCTOSIHUSA  BblBOAbI
ADDR31-0, DATA63-0, nMSH, nMSSD3-0, MS1-0, nRD, nWRL,
nWRH, nBMS, nBRST, nlORD, nlOWR, nlOEN, nRAS, nCAS,
nSDWE, SDA10, SDCKE, LDQM n HDQM, n nepesoant SDRAM B
pexum asToreHepaumu. [lpoueccop npoaorkaeT yaepxusaTb
NHBG, noka XOCT YCTPOWMCTBO HE 3aKOHYMT OOMEH W He CHUMeT
nHBR.

nCPA

10
(pu_3_id0)

CuHan npuopuTeTHoOro goctyna ggpa K wuHe. CurHan
dopmMmmpyeTcs, Korga npoueccop Npu  BbINOMHEHWW  KoAa
obpalaeTcs K BHELLHEN WWNHE. DTOT CUrHanm no3BosnseT Npoueccopy
3axBaTUTb LUMHY, MO KOTOPOM naeT nepefaya gaHHblx yepes DMA, v
ocylecTBuTb Tpedyembli UMK o6MeHa Ha BHeLHen namatn. nCPA
ABIAETCH BbIXOAOM C OTKPbITbIM CTOKOM, MOAKMIOYEHHbIM KO BCEM
DSP B cucteme Ecnu 3TOT curHan He ucCnonb3yeTcsa B cUcTeme, TO
cnefyet OCTaBUTb €r0 He MOAKIYEHHbIM (4519 NPOoLeccopoB C
ID = 001 — 111 Hy>XHbl BHELLHNE PE3NCTOPbI MOAOSKKA K MUTaHMIO).

nDPA

10
(pu_3_id0)

CuHan npuoputeTHoro pgoctyna Kk wuHe DMA. CurHan
dopmupyeTcs, korga TpebyeTcs BbICOKOMPUOPUTETHBLIN OOCTYN K
wnHe no kaHany DMA. B atom cnydae npoLeccop, KOTOpbIn
ocyuwlecTtenser 0Obl4HbIN 0BMeH no kaHany DMA ,ocsBoboxgaet
LUMHY, @ NpoLEeccop C MPUOPUTETHLIM OOCTYMNOM K LUMHE MO KaHany
DMA 3axBaTbiBaeT ee U ocyuiectBnsieT obmeH. nDPA saBnsetcs
BbIXOOOM C OTKPbITbIM CTOKOM, MOOKMHYEHHbIM kKO BCceM DSP B
cucteme. Ecnm aTOT curHan He wucnonb3yetcd B CUCTEME, TO
crnegyeT OCTaBUTb €ro He MOAKMIOYEHHbIM (4NS NPOLLECCOpPOB C
ID =001 — 111 HyXHbl BHELUHNE PE3UCTOPbI NOSASKKNA K MUTAHMIO).

MpumevaHusa:
1 OBo3Ha4yeHne TUMNOB BbIBOAOB:

— BXO[;

O —BbIX0OA;
— BXO4/BbIXof.
2 HomuHanbl noatsarMearoLLmnx pe3mcTopoB:
pd_1 — nogTarnsatowwmi Kk 3emne pesuctop 40 kOwm;
pu_1 — nogTArnsaoLwmm K nutaHuio pesmctop 40 kOwm;
pd_2 — nogTarnsatoLwmi K 3emne pesnctop 5 kOwm;
pd_2_id0 — nogTarneatoLmm K 3emne pesmctop 5 kOm Tonbko ana npoueccopa ¢ ID=0;
pu_2 — nogTArMsaloLLmMi K nuTaHuio pesmctop 5 kOwm;
pu_2_id0 — nogTArMsapoLLmMi K nuTaHuio pesnctop 5 KOM TonbKo Ans npoueccopa

10

ID=0;

pu_3_id0 — noaTsarmeatowmnn Kk nutadmio pesnctop 240 Om Tonbko Ang npoleccopa ¢

ID=0;

pu_4 — nogTArMsaoLLmMi K nutaHuio pesmctop 50 Om.
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Tabnuua 9 — OnucaHue BbiBOoaoB BHewHero nopta DMA/Flyby

Tun
CurHan CUrHana OnucaHue
BbiBoabl 3anpoca Ha obmeH no kaHany DMA.
B oTBeT Ha 3anpoc nDMARX npoLeccop OCyLlecTBAsSET nepegayvy
NDMAR[3-0] I DMA B COOTBETCTBMM C MHUUMANU3NPOBaHHbIM kKaHanom DMA.
Mpoueccop urHopupyeT 3anpocbl DMA K HEMHULMANU3MPOBaHHbIX
KaHarnos.
Ctpo6 3anucum BHewHero yctpouctea. Korga DMA  kaHan
npoueccopa WHULUUUPYET TpaH3akumm uTeHus B pexume flyby,
nlIOWR 'O_ npoueccop gopmupyet curHan nlOWR B TeveHne umkna obmeHa
(pu_2_id0) OaHHbIX. OTO NO3BONSAET YCTPOMUCTBY BBOAA-BbIBOAA 3axBaThbiBaTb
AaHHble BMECTO npoueccopa.
Ctpo6 uTeHuss BHewHero yctponctea. Korga DMA kaHan
npoueccopa WHALMUPYET TpaH3akumm 3anucu pexuma flyby,
nlORD IO_ npoueccop dopmupyet curHan nlORD B TeyeHne umkna obmeHa
(pu_2_id0) AaHHbIX. Y10 coBmecTHO ¢ NIOEN nossonseTt ycTponcTBy BBOAA-
BbIBOAA (hOpMUPOBATL AaHHbIE BMECTO npoLeccopa.
CurHan  paspeweHua  opMUpoBaHNA  AaHHbIX  BHELLUHWM
yCcTponcTBOM. PaspelwiaeT BbixogHbIM  Oydepam  BHELLHEero
nlIOEN IO_ YCTPOWMCTBa BBOAA-BbIBOL4A Ornepauuu npsiMon nepegavm AaHHbIX
(pu_2_id0) Mexay YCTPOMCTBOM W BHELUHEN NamsATbl. AKTUBHbLIA TOMbKO B
pexume flyby.
MpumeyaHunsa:
1 O60o3HayeHne TUMNOB BbIBOAOB:
[ — BXOA;
O - BbIXo[;
IO - Bxopa/Bbixoa.

2 HomuHanbl noaTarMBaoLmMx pe3ncTopos:
pd_1 — nogTtarnsatowmii k 3emne pesnctop 40 kOwm;
pu_1 — nogTarnBaroWwmi kK nuTaHuio peaunctop 40 kOwm;
pd_2 — nogTarnBarowmi Kk 3emne peaunctop 5 kOm;
pd_2_id0 — nogTarmeaowmi K 3emne pesmctop 5 kOMm Tonbko ans npoueccopa ¢ ID=0;
pu_2 — noaTArMBatoLmi K nuTaHuio pesmctop 5 kOwm;
pu_2 id0 — noaTsrMearoLLni K nuTaHuio peanctop 5 kKOM Tombko A4S npoueccopa ¢

ID=0;

pu_3_id0 — nogTarmeatoLWmin K nutaHmto pesmctop 240 Om Tonbko 4ns npoLeccopa ¢

ID=0;

pu_4 — nogTArnBaroLWmMi K nuTaHuio pesuctop 50 Om.

Ta6bnuua 10 — OnucaHue BLIBOAOB KOHTpoOnepa BHewHero nopta SDRAM

CuvrHan

Tun curHana

OnucaHue

nMSSD[3-0]

10 (pu_2_id0)

Bbibop mukpocxembl namatn SDRAM. nMSSDO, nMSSD1, nMSSD2,

unu nMSSD3 dopmupytoTes,

NPOCTPaHCTBY

namMmaTu

3ape3epBUpoBaHHOroO
pUCyHKe 12). B MynbTMNpOLLECCOPHbIX CUCTEMAX NPOLECCop, KOTOPbIN
3axBaTblBaeT WUHY, popmupyeT nMSSD3-0.

korga npoueccop obpalaetcs K
SDRAM  (ADDR31:30 =0b01, «kpome
NpOCTpaHcTBa, NpeacTaBeHHOro  Ha

nRAS

10 (pu_2_id0)

Bbibop agpeca ctpoku. Npn aktmBHoM ypoBHe NRAS ykasbiBaeT Ha
TO, YTO afpec CTPOKU SABMSETCA OENCTBUTENbHBbIM MPU YTEHUU UMK
3anucn SDRAM. Mpu gpyrux oomeHax ¢ SDRAM oH onpegenseTt Tun
BbIMOMHAEMON onepaunm B COOTBETCTBUM CO  cheundukaumen

SDRAM.
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CurHan Twun curHana

OnucaHue

nCAS 10 (pu_2_id0)

Bbibop agpeca ctonbua. Mpu aktneBHom ypoBHe NCAS ykasbiBaeT Ha
TO, UTO agpec crTonbua sABNseTcsa OEeNCTBUTENbHbIM B YTEHUN WUAn
3anncu SDRAM. Mpu gpyrnx obmeHax ¢ SDRAM oH onpegenseT tun
BbIMOMHAEMON onepaumm B COOTBETCTBUM CO  cheundukaumen
SDRAM.

LDQM (IO (pu_2_id0)

Macka pgaHHbIX Mnagwero cnosa SDRAM. Tpu BbICOKOM YpOBHE
curHana nepesogut DQ 6ydepol SDRAM B  BbICOKOOMHbIE
coctosaHusa. B TpaHsakuuax SDRAM LDQM saBnseTcsi akTUBHbLIM,
korga aktueeH NCAS 1 HeaKTMBHbLIM — BO BpeMs1 onepauui yteHus. B
TpaH3akumax 3anucn LDQM saBnseTtca akTMBHbIM Mpu AOCTyne K
HeyeTHbIM agpecam B 64-6UTHOM pexxMMe BHELUHEWN LUUHBI.

HDQM  [IO (pu_2_id0)

Macka paHHbix cTapwero cnosa SDRAM. [Mpu BbICOKOM YypoOBHE
curHana nepesogut DQ 6ydepol SDRAM B  BbICOKOOMHbIE
coctosaHus. B TpaH3akumsax SDRAM HDQM saBnseTtcs akTUBHbIM,
Korga aktmeeH NCAS 1 HeaKTMBHbLIM — BO BpeM4 onepauunn 4yteHna. B
TpaH3akumax 3anvcn HDQM saBnseTca akTuBHbIM Npu AOCTyne K
YeTHbIM agpecam B 64-OMTHOM pexuMMe BHELUHEN LWWHE WM Mpu
no6om obmeHe B 32-OMTHOM pexunme.

SDA10 (IO (pu_2_idO)

Bbut 10 wwvHbl agpeca. 3TOT curHan LWWHbI agpeca y4vacTByeT B
onepaumnsix socctaHoBrneHms SDRAM-namMaTu npu OTCYTCTBMM SIBHOTO
[OCTyna K Hew.

10 (pu_2,

SDCKE od_2)

CurHan paspeweHns TaktoBoro curHana SDRAM. Bkniovaet
TakToBbIn curHan SDRAM pans camoBoccTtaHoBneHnss SDRAM wunu
3KOHOMUYHOrO  pexmma. Y  NOOYMHEHHOro  KOHTpornnepa B
MYNbTUMPOLIECCOPHOM CUCTEME HET pPe3ncTpoB K 3emne unu K
nutaHnto. Mactep wwuHbl (unm ID = 000 B OAHOMPOLIECCOPHOM
CUCTEME) Yepe3 pe3ncTop K NUTaHuIo noatarmeaeT curHan Kk 1 nepen
TeM, Kak ocBO6OaAUTL LUMHY OMs1 XOCT YCTPOWCTBA, 3a MCKMIOYEHUEM
cnyvas, korga SDRAM HaxoguTcs B peXxuMe CaMOBOCCTaHOBIEHMS.
B cnyvae, Korga SDRAM HaxoguTcs B pexnve
CaMOCBOCCTaHOBMEHUS, BeaylMiA MNPOLEeCccop Yepe3 pesncTop
NOOTSPKKM K 3emre nogasaturaBaeT 3ToT curHan Kk 0 nepen Tem, Kak
0cBO6OAUTL LUMHY AN1S XOCT YCTPOMCTBA.

NnSDWE IO (pu_2_id0)

CurHan paspeweHna 3anucn B SDRAM. Tlpyu aktmBHOM
curHane nCAS (nCAS = 0), curHan nSDWE onpegenseT tun gocTtyna
(4TenHne/zanucs) k SDRAM. B cnyvae HeaktuBHOro 3HadeHuss NCAS
dyHkums nSDWE onpepensietca cneundpukaumenn Ha SDRAM
namsTb.

MpumeyaHus:

1 O6o3Ha4eHne TUMNOB BbIBOAOB:

| — BXOQ;
O — BbIX0OA;

IO - Bxoa/BbixoA.
2 HomuHanbl NOATArMBaloLWnX pe3McTopoB:
pd_1 — nogTarnsatowmi K 3emne pesuctop 40 kOwm;
pu_1 — nogTArMsaoLwmi K nutaHuio pesmctop 40 kOwm;
pd_2 — nogTarnsaoLwmi K 3emne pesnctop 5 KOwm;
pd_2_id0 — nogTarneatoLmm K 3emne pesmctop 5 kOm Tonbko ansa npoueccopa ¢ ID=0;
pu_2 — noaTArMBaoLLmMi K nuTaHuio pesmctop 5 kOwm;
pu_2_id0 — noaTsrMearowmnn K nntaHmio pesnctop 5 kKOM Tonbko gns npoueccopa ¢ ID=0;
pu_3_id0 — noaTsarMearowmnn K nutadmio pesnctop 240 Om Tonbko Angd npoieccopa ¢

ID=0;

pu_4 — nogTArnsaoLLmMi K nutaHuio pesmctop 50 Om.
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Ta6bnuua 11 — OnucaHue BbiBoaoB nopta JTAG

CurHan Tun OnucaHue
CUrHana
Omynsaumsa. [MogknovaeTca TOMbKO K pasbeMy  annapaTHOro
nEMU O otnagyuka JTAG.
TCK | Curnan cnHxpoHusauum (JTAG)
TDI | (pu_1) Bxog gaHHbIX annapaTtHoro otnagyuka JTAG
TDO e) Bbixog gaHHbIX annapatHoro otnagyunka JTAG
Beibop pexuma annapatHoro otnagumka JTAG. Vicnonb3yeTtcs ons
T™S I (pu_1) ynpaBneHna nepexogamu KoHe4yHoro astomata JTAG
C6poc TectoBoro pexmma (JTAG). CbpacbiBaeT pexnm KOHEYHOro
NTRST I(pu_1) asTomaTta JTAG
MpnmeyaHus:
1 OBo3Ha4yeHne TUMNOB BbIBOAOB:
| — BX0f;
O —BbIX0OA;
IO - Bxoa/Bbixoa,.

2 HomMuHanbl NOATArMBaloLWUX pe3mcTopoB:
pd_1 — nogTarusatoimi K 3emne peauctop 40 kOm;
pu_1 — nogTarnearoLwmn kK nutaHuto pesmctop 40 kOwm;
pd_2 — nogTrarnearowmn k 3emne peauctop 5 kOwm;
pd_2_id0 — noaTarMealowuni K 3emne pesmctop 5 kOMm Tonbko ana npoueccopa ¢ ID=0;
pu_2 — NnoaTArMBaoLLNA K NMTaHuo pesnctop 5 kOw;
pu_2 id0 — noaTsrMearoWunn K nntaHuio peanctop 5 kOM Tonbko gns npoueccopa ¢ ID=0;
pu_3_id0 — noaTarMeatowuin Kk nntaduio pesnctop 240 Om Tonbko Ang npoleccopa ¢
ID=0;
pu_4 — noagTArMBaoLLMn K nuTaHuto pesmctop 50 Om.

Ta6bnuua 12 — OnucaHue BbIBOAOB — (hrnaru, npepbiBaHUA U Tanmep

Tvn

CurHan CUrHana OnucaHune

CurHanbl FLAG. [ByHanpaBneHHble nopTbl nNpefHasHayeHbl Ang
Nnofb30BaTENbLCKOro BBOAA/BbIBOAA W MOrYT WCMONb30BaThbCA B
KayecTBe yCroBui nporpammbl. Kaxabil BbiBOA MOXET ObiTb
CKOH(UrypupoBaH WHAMBMAYaNbHO Kak BxoAd unu Bbixod. [locne
cbpoca wunu  BKMYeHua  npoueccopa  nopt  FLAG3-0
CKOH(UIypUpOBaH Kak BXOA.

FLAG[3-0] 10 (pu_2)

3anpoc Ha npepbiBaHne. ATU curHanbl OPMUPYIOT NpepbiBaHNe
paboTtbl npoueccopa. Kaxabin 13 BbiBogos NIRQ3—-0 mMoxeT ObiTb
HEe3aBMCMMO CKOH(UrypupoBaH Ans hOpMUPOBaHWUS MNpepbiBaHNS
no OPOHTY CUrHana unu rno ypoeHto. B 3aBncumMocTu ot BbIbpaHHOIro
cnocoba 3arpysku, nocrne cbpoca npoueccopa npepbiBaHUs OT 3TUX
curHanoB nubo 3anpelleHbl OO Tex Nop, Moka nporpaMmma He
N3MEHUT HavarnbHYyl KOHdurypauuio, nmbo paspelleHbl U MoryT
MCnonNb30BaTbCA OS89 cTapTa npoueccopa U3 BHELHEN NaMATH.

nIRQ[3-0] | 10 (pu_2)

CvrHan nepenonHeHus Tanmepa 0. Kaxabii pas npy nepenonHeHum
Tanmepa 0 Ha Bbixoge opmupyetca umnynbc. [lpu cbpoce

TMROE 10 npoleccopa 3TOT CUrHan CKOHUrypmpoBaH Kak Bxog. [NogpobHee B
Tabnuue 16.
MpumevaHunsa:
1 Ob6o3Ha4eHne TUMNOB BbIBOAOB:
| — BXof;
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O - BbIX0OA;
IO — BXoa/BbIxoa.
2 HomuHanbl noagTarvearoLmMx pe3ncTopos:

pd_1 — nogTarueatomin kK 3emne peauctop 40 kOm;

pu_1 — nogTarmearoLwmni K nutaHuio pesumctop 40 kOwm;

pd_2 — nogTrarmeatowmi k 3emne peauctop 5 kOwm;

pd_2_id0 — noaTtarMeatowunn K 3emne pesmctop 5 kOMm Tonbko Ana npoueccopa ¢ ID=0;

pu_2 — noaTArMBaloLLmMi K nuTaHuio pesmctop 5 kOwm;

pu_2_id0 — noaTtsirMeBarowmnn K nutaHnio pesnctop 5 kOM Tonbko Ana npoueccopa ¢
ID=0;

pu_3_id0 — noaTtarMeatowunmn Kk nutaHuio pesnctop 240 Om Tonbko Ang npoleccopa ¢
ID=0:;

pu_4 — nogTArMBaoLWnn K nutaHuto pesmctop 50 Om.

Tabnuua 13 — OnucaHne BbIBOAOB nocrieaoBaTesibHOro BbICOKOCKOPOCTHOIO nopTta

Twun
CurHan CUrHana OnucaHue
LxDATOP[3-0] @) MonoxutenbHbin Bbixog LVDS WuHbLI AaHHbIX nepegaTymnka
LxDATON[3-0] @] OTpuuaTenbHbin Bbixog LVDS WnHLI AaHHBLIX nepeaaTynka
MonoxutenbHbin  Bbixog LVDS curHana  CMHXpOHM3auuK
LXCLKOP o nepepartyunka
OtpuuatenbHbin  Bbixog LVDS  curHana  cuMHXpoHusaumm
LXCLKON o nepepartyunka
Curnan rOTOBHOCTM npUeMHuKa. Wcnonb3yeTcs ans
LXACKI | (pd_1) | MHOpMMpOBaHMA nepefaTyMka, YTO MPUEMHUK TOTOB MPUHATH

HOBbl€ JaHHbIE.

CurHan 3aBepweHua 6GrnoyHon nepepjayn. B cnyvae nepepayun
nLOBCMPO 10 OaHHbIX Yyepe3 DMA aToT curHan MHPOPMUPYET NPUEMHUK, O TOM
(Pu_1) | yTo nepenasaembiii 6OK AaHHbLIX 3aBepLLEH. Pe3ncTop K NnUTaHuio
npucytcteyeT Tonbko Ha nLOBCMPO. [lpu cBpoce BbIBOAbI

nL1BCMPO, nL2BCMPO 7] nL3BCMPO ABMNAIOTCA
nL1-3BCMPO [e] KOHdoUrypaLuMOHHbIMY BXOOaMM.

MoapobHee npuBegeHo B Tabnuue 16.

LxDATIP[3-0] I MonoxutensHbin Bxoa LVDS WnHbI AaHHbIX NpyeMHuKa
LXDATIN[3-0] | OTtpuuartensHbin Bxod LVDS LWnHBI AaHHbIX NPUEMHMKA
LxCLKIP | [NMonontenbHbIN BXo[ LVDS curHana CUHXPOHU3aLNn
nepegaTtyunka
LXCLKIN I OTpuuaTenbHbin BXofA LVDS curHana CUHXPOHU3aLmn
nepegaryunka

CurHan uvcnonb3yeTca MNPUEMHUKOM AnNs  MHAOPMUPOBAHUA

LXACKO 0 nepegatynka o TomM, YTO OH MOXeT NPUHATbL HOBble AaHHbIe

CurHan 3aBepuleHnsa nepegaun 6noka pfaHHbIX. Ecnu umger
nLXBCMPI | (pd_1) | nepenava 4epe3 DMA, aTOT curHan ykasbiBaeT MPUEMHUKY, YTO
610K Nnepefaym AaHHbIX 3aBepLUeH

MpumevaHusa:

1 OBo3Ha4eHne TUMNOB BbIBOAOB:
| — BXop;
O —BbIX0OA;
IO - Bxoa/Bbixoa.

2 HomMunHanbl NOATArMBaloLLNX pe3MCTOPOB:
pd_1 — nogTarnsatowmi Kk 3emne pesnctop 40 kOw;
pu_1 — nograrmearoLimi K nutaHuto pesmctop 40 kOwm;
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pd_2 — nogTarnsatoLwmi K 3emne pesnctop 5 kOwm;

pd_2 id0 — noaTtsirmeatowmnn K 3emne pesmctop 5 kOm Tonbko ansa npoueccopa ¢ ID=0;
pu_2 — noaTArMBaoLLnin K nuTaHuio pesmctop 5 kOw;

pu_2_id0 — noaTsarMeatowmnmn K nutaHuio pesnctop 5 kKOM Tonbko Ang npoueccopa ¢

ID=0:;

pu_3_id0 — noaTsrmeatowmnn Kk nutaHmio peanctop 240 Om Tonbko Angd npoweccopa ¢

ID=0;

pu_4 — noaTarMBaoLLnii K nuTaHuio pesmctop 50 Om.

Ta6bnuua 14 — OnucaHue BbIBOAOB — KOH(pUIrypaLMOHHbIe CUTHaNbl U TepMoAaUuOA

CurHan Tun OnucaHue
curHana
CurHan OTKNIoYEHNsT KOMMEHCUMUMN 3adepPXKKM  CUHXpOCUrHana
E_PLLBP I (pd_1) BHYTpU KpucTanna. imeeT BHYTPEHHIO NOATSXKKY K 3eMIie.
Bbi6op BHYTPEHHEro JTAG KOHTporiepa
JG_MX I (pd_1) | (O — dyHKUMOHanbHbIA JTAG koHTponnep, 1 — TectoBbii JTAG
KOHTponnep). iImeeT BHYTPEHHIO NOATSXKKY K 3eMIie.
DXP | AHOJ BHYTPEHHero Tepmoamnoaa
DXN | KaTog BHYTpeHHero Tepmoamnona
MpumeyvaHusa:
1 Ob6o3Ha4yeHne TUMNOB BbIBOAOB:
| — BXop;
O - BbIX0OA;
IO - Bxoa/BbixoA.

2 HomuHanel noaTarvearoLLmMx pe3ncTopos:
pd_1 — nogTraruearowimi k 3emne peauctop 40 kOwm;
pu_1 — nogTarmeatoLLmin K nutaHuio pesmctop 40 kOw;
pd_2 — nogTarusatomin kK 3emne pesuctop 5 kOwm;
pd_2 id0 — noaTsrMeatowmn kK 3emne pesmctop 5 kOm Tonbko ans npoueccopa ¢ ID=0;
pu_2 — noaTArMBaroLLMi K nuTaHuio pesmctop 5 kOwm;
pu_2_id0 — noaTarMearoLWunin K nntaHuio pesnctop 5 kKOM Tonbko Ans npoueccopa ¢ ID=0;
pu_3_id0 — noaTsrMearowmnn Kk nntaHmio peanctop 240 Om Tonbko And npoueccopa ¢

ID=0;

pu_4 — noaTArvearoLLmii K nuTaHuio pesmctop 50 Om.

Tabnuua 15 — OnucaHmne BbIBOAOB — NUTaHue, 3eMns

CurHan Tun OnucaHue
curHana
VDD PWR BbiBOAbLI MUTaHMA OT LMAPOBON NOMUKN
VDD_A PWR BbiBogb! NUTaHnsa BHyTpeHHero PLL
VvDD_10 PWR BbiBoObl NMTaHNSA NOPTOB BBOAA/BbIBOAA
VSS PWR BbiBOA 3emnin

MpumevaHne — OB6o3HaYEHNE TMNOB BbIBOLOB:

PWR

— BbIBO, MUTAHUSA N «OBLLNNY.
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6 OnucaHue KOHPUrypauMoHHbLIX NOPTOB

HekoTopble NOpTbl UMEKT anbTepPHaTUBHYIO (DYHKLUMIO MPU BKITHOYEHUU MUTAHUS.
KoHdurypauma onpegensetca pexmmom paboTbl npoueccopa. Bo Bpemsi cbpoca
npoueccop 3axeBaTblBaeT 3HAYEeHUS KOHMUrypauuoHHbIX MopToB. KOHUrypaumoHHble
BXOAbl MMEKT BCTPOEHHbIE PE3UCTOPbl NOATSXKKA K MUTAHUIO UIK K 3eMre, C MOMOLLbO
KOTOpbIX 3afalwTca 3Ha4YeHna Mo ymon4vaHuo. Ecnu  KOHMUrypauuvoHHbIM NOPT He
NOAKMIOYEH Yepes3 BHELHUI Pe3nCTop K 3eMIie Uy NMUTaHUIo UNn He 3aJaeTcs BHELUHEN
forMKkon, TO BO BpeMsi cbpoca npoueccop 3axBaTblBaeT 3Ha4YeHWe no ymonyanuw. Ecnu
KOH(UrypaLMOHHbIE MOPTbl TaKkKe HABMSATCA BXO4AMW BHYTPEHHEW JIOrMKW, MOXeT
notpeboBaTbCA BHELIHWMA PE3NUCTOP C MEHbLUMM 3HAYEHWEM COMPOTUBIEHUS, YTOObI
HaJEeXHO YCTaHOBUTb NIOrMYECKUA YPOBEHb, 3aBUCALLMIA OT TOKOB yTeykn. YTobbl 3agaThb
3HayeHne KOoHUrypauun, He coBragjawuwee CO 3HA4YeHMEM MO YMOJSIHaHWUIO, HYXXHO
NOAOKMIOYMTL  BXOL KOHQUrypauuMm K BHELWHeMY pe3ncTopy AOoCTaTOYHO Marioro
conpotmeneHus. OnucaHne KOHUrypaumoHHbIX BXOAOB U X Ha3HaAYeHUsA NpuBedeHbl B

Tabnuue Huxe.

Ta6bnuua 16 — OnucaHue pyHKUMN KOH(PUTypaLMOHHbIX NOPTOB

Curuan Tun (npu BbiBog OnucaHune
c6poce)
3arpyska u3 BHewHen EPROM-namsitu.
0 = 3arpy3ka n3 EPROM cpasy nocne cbpoca (no
o) YMOSYaHUIO)
EBOOT (pd_2_id0) nBMS 1 = ocTaHoB npoLeccopa nocne copoca u
- oXumaaHue 3arpysku npoueccopa BHELWHUM
YCTPOMCTBOM Yepes nocrnegoBaTenbHbIA Uin
napannenbHbI NOpT
BkritoueHmne npepbiBaHus.
0 = BbIKMOYEHME N ycTaHOBKa npepbiBaHun NIRQ3—
0 B pexum cpabatbiBaHUs N0 OPOHTY curHana
IRQEN 10 nBM cpasy nocne cbpoca (no ymonyaHumto)
1 = BKIKOYEHME N YCTaHOBKa npepbiBaHnin NIRQ3-0
B pexum co cpabaTtbiBaHMEM NO YPOBHIO cpasy
nocne cbpoca
LLnpuHa wnHbl gaHHbix LVDS nopTa.
LINK_DWIDTH 10 TMROE 0=16urt
1=46ut
PaspeweHne 3anmcn SYSCON n SDRCON.
SYS REG WE IO. nBUSLOCK 0 = BO3MOXHOCTb OHOKpATHOW 3anucu nocne
- - (pd_2_id0) cbpoca (no ymonyaHuio)
1 = BO3BMOXXHOCTb MHOIOKPaTHOW 3anmcu
MpumeyaHus:

1 OBo3Ha4eHne TUMNOB BbIBOAOB:
IO - Bxoa/BbIxoA.
2 HomMuHanbl NOATArMBaloLLNX PeE3MCTOPOB:
pd_2 id0 — noaTsrmearowmn K 3emne pesmctop 5 kOm Tonbko ana npoueccopa ¢ ID=0.

Mpn wncnonb3oBaHuu

KOH(pUrypaumm no ymMonyaHuio,

BHELLHWE pPe3nCTopbI

KOH(UIypaLMOHHbIX BXOL4OB He TpebytoTcsa. Ona npuMMeHeHust Apyrnx KoHdurypaumm
pekoMeHayeTCcsa MNoAKM4vaTb KOHUrypaumoHHble Bxoabl K Vob o unm K Vss 4depes
pesnctop 500 Om.
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Bce koHGurypaLmoHHble BXOAbl 3axBaTbiBAKOTCS MO 3aBepLueHuto copoca. Kaxabin
BblBOJ, 3allerikupaeT COCTOSHME BbiBOAA (COCTOSAHME KOH(UrypauMOHHOro BXxoda no
HapacTatwemy ¢poHTy NnRST_IN). Bckope nocne 3aBeplueHusi cbpoca, 3TUM BbIBOAbI
BO3BpaLLatoTCA K CBOMM OBbIYHBbIM (OYHKLNAM.

KoHpumrypaumnoHHblie BXoabl MOTYT MMEeTb BHYTPEHHUI PE3NCTOP K 3eMile, pe3ncTop
K MUWTAHUIO UM He UMMeTb pesuctopa. Tun pesncTtopa, KOTOpbI MOAKMYaeTcs K
BXO4am/BblBOAAM, 3aBUCUT OT TOro, SIBNAETCA NM akTMBHbIM curHan nNRST_IN (HM3kun
YPOBEHb) UNn He ABNAeTCs (BbICOKUMIN YPOBEHD).

B Tabnuue 17 ykasaHbl pe3ncTopsbl, 3a4eNCTBOBaHHbIE BO BpeMsi akTMBHOIo cbpoca
1 BO BpeMsi HopMaribHOW paboTbl.

Ta6bnuua 17 — BHyTpeHHUIN pe3ncTop KOHPUrypaumMoHHbIX BXOAOB,
aKkTuBHbIN copoc (NRST_IN = 0) / HopmanbHas pabota (NRST_IN =1)

BbiBog NRST_IN=0 NRST_IN=1
nBMS (pd_2_id0) (pu_2_id0)
NBUSLOCK (pd_2_id0) (pu_2_id0)

Ob6o3HayeHus 8 mabnuue:
pd_2_id0 — noaTarMeatowunni K 3emne pesmctop 5 kOMm Tonbko ana npoueccopa ¢ ID=0;
pu_2 id0 — noaTsrMearoWmnn K nntaHmio peanctop 5 kKOM Tonbko gns npoueccopa ¢ ID=0.
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7  ApxuTekTypa npoueccopa

[Mpoueccop COCTOUT X ABYX apXUTEKTYPHbIX YacTeMu:

— A4po npoueccopa (PUCYHOK 4), rae UCMONHATCSA KOMaHAbl;

nepudepurHble  yCTponcTBa (PUCYHOK 5) Ana  XpaHeHus OaHHbIX U
OCYLLIEeCTBNEHNS onepaLmi obMeHa C BHELLHUMM YCTPONCTBaAMM.

B npoueccope MOXHO BblAENUTb CleayrLmMe 3feMeHTbI:

[Ba BbluMCcnMTENbHBIX MoAynsa: X KU Y, KaxAablh U3 KOTOPbIX COAEPXUT
ymHoxutens, ALU, CLU, caBriroBoe yCTpoONCTBO N pernMcTpoBbin doann o6 beMom
B 32 criosa.

— [Ba 6noka uenounmcneHHblx ALU: J n K, Kaxagblh K3 KOTOPbIX COAEPXUT
32-6utHoe uenouucneHHoe ALU, a Takke pernctpoBbii hamn obbemom B
32 cnosa

— YcTponctBo ynpaeneHus (Sequencer), ynpaenglolwee XOAOM MUCMOSTHEHUS
nporpamMmmebl, cogepxaliee bydep BbipaBHMBaHUSA KomaHg (instruction alignment
buffer — IAB) n 6ydep ueneBbix agpecos nepexoaa (branch target buffer — BTB).

— Tpu 128-6UTHble WWHbI, obBecneyvnBaoLMe BO3MOXHOCTb BbICOKOCKOPOCTHOIO
obMeHa wMexay BHYTPEHHEM naMsATbio W APYrMMUM  KOMMOHEHTaMu sgpa
npoueccopa (BblMUCAUTENbHbIMKM OGnokamu, 6nokammn uenodncneHHolx ALU,
ycTponcTBoM ynpasneHus n SOC-nHtepdencom).

— 128-6utHyt0 WKHY, obecnedynBaloyld BO3MOXHOCTb BbICOKOCKOPOCTHOMO
obmeHa wMexay BHYTPEHHEM NaMATbIO W NepuepuinHbIMKM  YCTPONCTBaMM
BHelwHero Beoga/sbiBofa (DMA, BHELLHMM NOPTOM M NOPTaMU JIMHKOB).

— SOC-uHTepdperic, obecneynBaowMn CBA3b MeX4y BHYTPEHHUMM LUMHaAMU sapa
N LWUMHOW NepudepumrHbIX YCTPOUCTB.

— WHTepdenc BHeWHero nopTa, BKAYas XocT-uHTepgenc, koHtponnep SDRAM,
KOHBENEpPHbIN WUHTEP(ENC CO cTaTUYEeCKOW opraHmsaumen KoHBenepa, veTbipe
kaHana DMA, 4eTbipe nopta LVDS-nnHKOB, Kaxabii ¢ AByMS kaHanamu DMA, n
noaaep>kkKy MHOronpoueccopHom paboThbl.

— 24 MBGUT BHYTPEHHEN NamATh, OpraHM3oBaHHOM Kak wecTb 4-MOuTHbIX 6510KOB,
KaXkabl U3 KOTOPbIX coaepxnt 128K 32-OUTHbIX CrOB.

— CpefcTea nogaepXku oTnagku.

— TectoBbin nopt JTAG.
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PucyHok 4 — Cxema ssigpa npoueccopa
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BHyTpeHHsiA namaTb 24 MGut SOC wuHa MopT JTAG
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PucyHok 5 — Cxema nogknioyeHus nepucepumnHbiX YCTPOUCTB K AApY npoueccopa

BHewHnn nopT npoueccopa obecneunBaeT MHTEPdENC C BHELLUHEW MNaMATbIO, C
yCTpoMCTBamMu BBOAA/BbIBOAA, OTOBPaKEHHbIMU B NaMsATb, C XOCT-MPOLIECCOPOM, a TakxKe
C AOnonHUTEnNbHbIMKU npoueccopaMmu. BHewHMn nopT BbINOMAHAET apbutpax BHELUHEW
WMHLI WU nojaeT ynpasnswwue curHanbl Ha obwyk rnobanbHyto namats, SDRAM u
yCTpOKCTBa BBOAA/BbIBOAA.

Ha pUCYHKe 6 nokasaHa Tunosasi oAHonpoLeccopHas cuctema.
MynbTunpoLeccopHasa cuctemMa nokasaHa Ha pUcyHke 7.
B npoueccope nmeetca psig 0CobeHHOCTEN, KOTOPbIE YNPOLLAaT CO34aHME CUCTEM
Ha ero 6ase. QTN 0COBEHHOCTN 3aKMOYaOTCA B TPEX KITHOYEBbLIX MOMEHTAaX:
— nojaepxka popmaToB C nrasaroLen Todkon no ctaHaapty IEEE;
— cpefctBa nocnenoBaTesibHOr0 CKaHMPOBAHUSA U BHYTPUKPUCTANbHOW aMynaLMn
B COOTBEeTCTBUM CcO cTaHgaptom IEEE 1149.1 JTAG;
— apXuTeKkTypHble 0coBeHHOCTH, obecneumBatomMe NOAOAEPKKY A3bIKOB BbICOKOIO
YPOBHS1 M ONepaumoHHbIX CUCTEM.

OcobeHHOCTU npoueccopa, KOTopble HENOCPEACTBEHHO obecneymBaroT NoaaepKKy
KOMMUNATOPOB SA3bIKOB BbICOKOrO YPOBHSI M ONEpPaLMOHHbIX CUCTEM, BKIHOYalOT B cebsi:
— MpPOCTble OpPTOroHasrlbHble KOMaHAbl, NO3BONsAOWME KOMIUNSATOPY 3PPEKTUBHO
MCNONb30BaTb NONSA MHOTOKOMaHAHbIX CTPOK;
— dpannbl perncTpoB AaHHbIX OOLLEro HasHa4YeHUs U PErncTpoB LIENOYMCIEHHbIX
ALU;

© AO «lKK MunaHdp» 42



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

— annapaTtHO nogaepxusaemble 32-, 64-6UTHble (B COOTBETCTBMM CO CTaHAAPTOM
IEEE 754/854) n 40-6uTHble TuUNbl LaHHbIX C MfaBaloWen TOYKOW, a Takke
annapatHo nogaepxuBaemble 8-, 16-, 32- M 64-OUTHblIE TUMbl AAHHBLIX C
doMKCMPOBAHHON TOYKOMW;

— BonbLloe agpecHoe NpOCTPaHCTBO;

— BO3MOXHOCTb HernocpeacTBeHHOW Moandukauumn agpeca;

— Nerko nogaepXxuBaemasi nepemMeLaeMocTb Koga u AaHHbIX;

— ObICTpoOe coxpaHeHMEe U BOCCTaAHOBIIEHME PErMCTPOB MpoLeccopa B CTeKkax BO
BHYTPEHHEN NaMATW.

ApxuTekTypa pfaHHoro npoueccopa 6nwxke k apxutektype VLIW (Very Large
Instruction Word), roe ucnosnHsiowee yCTpOMCTBO (OAHO M3 HECKONbKMX) AN KOMaHAObl
Ha3HayaeTcs 3apaHee (CTaTUYeCKM) — Ha dTane KOMNUNAUUW UK Ha 3Tane HanucaHus
nporpammbl, ecnu nporpamma Ha accembnepe. Bbicokas npov3BOAUTENBHOCTb
npoueccopa AOCTUraeTca OoT4acTM 3a CYeT BO3MOXHOCTM UCMOSIHEHUS OO0 YeTbipex 32-
OUTHbIX KOMaHA B O4HOM TakTe. He obsizaTenbHO BblpaBHMBaHWE KOMaHA Ha Kakue-TO
rpaHnLbl B NamMATKU, YTO NO3BONSAET HE pacxogoBaTh NPOrpaMMHY0 NaMATb BNYCTYHO.

BHyTpeHHsss namaTte obbemom 24 MOuT pas3buta Ha wecTb 65I0KOB namsTv Mo
128 Kcnos. Kaxxgast n3 yeTblpex nap BHYTPEHHUX LUMH «agpec/aaHHble» NoAcoeanHEHa KO
BCEM LLeCcTn BriokaM namaTn vyepes KOMMyTauuoHHy matpuuy. Lecte 6GnokoB namatu
noagep>XmBatT 00 YeTblpex ObpalleHUn B KaxOoM TakTe, MpuyeM Kaxabli 6r1oK namaTu
MOXeT BbINONHUTL 128-6uTHOE 0bpaLLeHre 3a TakT.

KnacTtepHas wurHa, Ha KOTOPYH BbIXOOUT BHELLHWI NOPT, UMEET LWNPUHY B 64 GuTa.
Bbicokass nponyckHasi cnocobHOCTb BBOAa/BbiBO4a COYETAETCS C BbICOKOWM CKOPOCTbIO
paboTbl agpa. Ona OOCTMXKEHUS BbICOKOW TaKTOBOM YacTOTbl MPOLIECCOP WCNONb3yeT
KOHBEMEPHYIO BHELLHIOW LWKWHY C nporpaMmmupyemMon rnybuHon KoHBenepa Ans
MEXMNPOLECCOPHbIX 0OMEHOB, a TakKe ANl CMHXPOHHOW cTtaTtnyeckon namatn (SSRAM) un
ANA CUHXPOHHOW AnHamMuyeckon namaTtn (SDRAM).

BbICOKyl0 MpOMyCcKHyt0 CNOCOBHOCTb nepefadn AaHHbIX M3 TOYKM B TOYKY
nogaepxusatoT YeTblpe LINK-nopta B pexume LVDS. Kaxabin LINK-nopT obecneunsaet
NONHOAYNJIEKCHYHO CBA3b.
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PucyHok 6 — OgHonpoueccopHasi KOHturypauums
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PucyHok 7 — MynbTunpoueccopHasi KnactepHasi KOHuUrypaums

7.1 fAapo npoueccopa

Anpo npoueccopa COCTOUT U3 NATU CaMOCTOATESNbHBIX (PYHKLUMOHAMNbHbLIX MOAYEN:
— wmoaynn X n Y — BblYUCIIUTENBHbIE MOAYNW (YCTPONCTBA);
— wmogynmn J n K — ueno4vncneHHole AJlY;
— MoAyrnb S — YCTPOWCTBO YNpaBrieHNs.

B moaynax X u Y npoucxoguT ocHoBHasi obpaboTka gaHHbIX, U OHM B CBOIO
oyepedb BKNOYalT B ceba pasnuyHble ycTponcTeBa obpaboTkn aaHHbIX. Mogymm X n Y
abCconTHO CMMMETPUYHLI, T.€. BbINOMHAKT OAMHaKoBble yHKUuMK. Kaxabin moaynb
obpabaTbiBaeT cBOW MOTOK KOomMaHa. [lpy 3aTOM cyuwlecTByeT BO3MOXHOCTb YNpaBnsATb
MogynaMm X n Y ¢ NOMOLLbIO OAHOW KOMaHAbl, Kak OAHUM e4MHbIM MOAYIEM.

Moaynun J n K cdopmupytoT agpeca gns goctyna K namsiti, a Takke BbINOSHAOT
dyHKUMM No obpaboTke AaHHbIX. [Mpyn 3TOM faHHble (Kak 1 agpeca) MOoryT UMEeTb TOSbKO
TMN Integer, 4to cooTBeTCcTBYeT 32-paspsgHomy uenomy uucny. Mogynm J n K Takke
CUMMETPUYHbI, N KaXObI N3 HUX BbINOMHSET CBOW NOTOK KOMaHA.

Moagynb S copmupyeT agpeca komaHa, ynpaBnsieT NMOTOKOM KOMaHA, a Takke
ynpaBndet paboTton Bcero KoHBewepa sgpa. Moaynb S Takke uMeeT crnocoBHOCTb
BbINOSIHATb HECKONbKO MOTOKOB KOMaHA onpeaeneHHbix Tunos. Cpean HUX OCHOBHbIMU
ABMAKOTCA KOMaHAbl NEPEXOLOB U BbI30BOB.

MogynbHaa apxuTekTypa rnpoueccopa C He3aBUCMMbIMUM MNOTOKaMU  KOMaH4
Nno3BONsSieT OpraHn3oBaTb BblCOKONapannesibHble BblYUCEHUA. Tak B npouecce
WHTEHCUBHbIX BbIYUCNEHUN oOfHO wunu oba uenoyncneHHbix ALU BbIYUCAAIOT  Unn
reHepupyloT agpeca ansg BbIOOPKM OO ABYX OfnepaHOoB pa3MepoM B KBaLpOCIOBO U3
AByx 6nokoB namMaTM, B TO BpPEMSA Kak YCTPOWCTBO ynpaBfeHus OOHOBPEMEHHO
n3BneKaeT CrneayloLllyro 4YeTBEPKY KOMaHAa M3 TpeTbero 6nioka namatu. [NapannenbHo
BblYUCIIMTENbHbIE YCTPOMCTBA MOryT obpabaTbiBaTb paHee CyYMTaHHble onepaHabl, a
YCTPOMWCTBO YynpaBneHnsa nogrotTaBnmBaTb Nepexoa.
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Moka siApo npoueccopa 3aHATO BbIWEONUCaHHbIMU OEeNCTBUAMK, KaHanbl DMA
MOryT B )OHOBOM peXumMe OBHOBNATb COOAEPKMMOE BHYTPEHHEN NAMATU KBaApOCnoBaMm
AaHHbIX, MMOO M3 BHELLHEro nopra, NMb0o 13 NOPTOB JNIMHKOB.
Bbicokasi npon3BOAUTENBHOCTL  BbIMUCAUTENBHOIO  sA4pa  npoueccopa  npwu
undcposorn 06paboTke curHanoB AOCTUraeTCs 3a CYET crneayrLwmnx 0CobeHHOCTEN:
— BbIYUCIIUTESbHbIA KOHBENED;
— napa BbIYUCINTESbHbBIX YCTPOUCTB;
— WCNOJSIHEHWE O0 YeTbIipex KoMaHA 3a TakT,
— BblbOpKa/3anucb 40 BOCbMM CITOB NaMATU 3a TaKT.

[lBa WOEHTUYHBLIX  BblMUCAUTENBHbLIX ycTponctBa (X UM Y)  BbINOMAHAT
apudmMeTnyeckne onepaumm Kak ¢ nrasBarwowen, Tak U ¢ PUKCUPOBAHHON TOYKOW. OTU
YCTPOWCTBA 3a OAMH TaKT BbINOSHAT 4O LWIEeCTM onepaumin ¢ nnasaroLen TO4KON nunm oo
24 onepauunn ¢ PMKCMPOBAHHOW TOYKOWN.

Moaynu J n K BeinonHstoT SISD-06paboTtky, mogynun X 1 Y moryT BbinonHATb SISD-
n SIMD-o6paboTky. Moagynm X u Y MMEIT CIOXHYK CTPYKTYpYy M BKMA4YalT B cebs
pa3HooOpa3sHble BblYNCANTESNbHbIE BIIOKM.

7.1.1 BbluncnurtenbHble MOAYINU

Appo npoueccopa cooepXUT ABa BblYUCAUTENbHbLIX MOLYMA, Kaxabld K3
KOTOPbIX COAEPXUT PErMCTPOBLIN (harn 1 YeTbipe HE3aBUCUMbIX BbIYUCIIUTESNbHBIX Brioka:
ALU, CLU, yMHOXMUTeNnb W COBUrOBOE YCTPOUCTBO. BblumncnntenoHole 6roku
ocywlecTBnAlT 06paboTKy [AaHHbIX B HECKONMbKMX opmaTax npeactaBrieHns
PMKCMPOBAHHOW N NriaBatoLLent TOHKOM.

®opmambi OaHHbIX C PUKCUPOBAHHOU MOYKOU

B uncno popmaTtoB gaHHbIX C PUKCUPOBAHHOW TOYKOM BXOAOAT:

— 64-6butHoe anuHHoe cnoso (Long Long);

— 32-6utHoe obblvHOEe croBo (Integer);

— 32-6utHoe komnnekcHoe (16-6uTHas genctBuTenbHass U 16-6utHaa MHuMas
YyacTb) CMOBO;

— 16-6butHoe kopoTKoe crioBo (Short);

— 8-6butHoe ogHobanTHoe croso (Char).

[nsa KOpoOTKMX CroB apudMeTukm C (UKCMPOBAHHOM TOYKOM YyYeTBEpPEHHble
onepauuMmM Hag [OaHHbIMW, BbIPOBHEHHbIMW Ha rpaHULy KBagpocnosa, obecneynBaioT
ObicTpyto 06paboTKy BekTOpa AaHHbIX. banToBble onepauMm NOAOEPXMBAKTCA TakKkKe
ANSA OaHHbIX, BbIPOBHEHHbIX HA rpaHnLy oKTocsriosa (T.e. 256-6uTtHoro crnosa).

®opmambl OaHHbIX C nnaasarou,ell Mo4ykoul

B uncno dopmaToB AaHHbIX C NNaBaoLen TOYKOM BXOOAT:
— 32-6uTtHoe obblvHoe croso (float);

— 64-6utHoe aBonHoe cnoso (double);

— 40-GuTHOE pacLUMpPEeHHOEe CIoBO.

Onepauuu c nnaBawLLEN TOYKOM BbIMNOMNHATCA C OAWHAPHOW, OBOWMHOM W
paclMPEeHHON TOYHOCTbIO. dopmaT o0ObIMHOrO croBa C  nNfaBalWEN  TOYKOM
cooTBeTCTByeT cTaHgapTHomy |EEE-popmarty, a 40-butHoe uyucno opmarta c
yBENMUYEHHON TOYHOCTbIO pa3MellaeTca B OBOWHOM cnoBe (64 6uta), 3aHumas
AononHuTeneHo k 32 Gutam BoceMb HauMeHee 3Havawmx 6utos (Least Significant Bits —
LSBs) MaHTUCCbI 4N AOCTMXKEHUS BOMbLUEen TOYHOCTH.
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Kaxabli BbIMMCIIUTENBbHBIM MOAYSTb MMEEeT MHOronopTOBbLIA PErMcTpoBbIA (hawns,
cogepXawmi  pernctpbl  obwero HasHadyeHusa gnsg  obmeHa AaHHbIMUM - Mexay
BbIYNCIIMTENBHBIMX BNOKaMK M LWIMHAMK OaHHbIX, @ TakKe N5 XPaHEHNS NPOMEXYTOYHbIX
pe3ynbTaTtoB. KO BCeM 3TUM permctpam MoXHO obpallaTtbCs Kak K 0OblYHOMY, ABONHOMY
nunu KBagpoperucTpy. Bce onepaumm BbIMUCIIUTENBHBIX MOAYIEN UCMOSTHAKTCA Ha OBYX
ctagusax KoHBenepa. PesynbTat onepaunmn SOCTYNEH TOMbKO Ha BTOPOUW cTagun, noaTomMy
ecnu crneaywwas KoMaHga BbIMUCIIUTENBHOO MOAYNS UCNONb3yeT pesynbTaT TeKylen
KOMaHObl Kak onepaHg-UCTOYHMK, TO BCerga BO3HMKAeT TakT MpocTos npoueccopa

(ny3bIpb).
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{64 omra) |47 64 llmm 4;|

JB 0lH O perHCTp

PacwupetHoe crnoBo 8 _
(40 our) OMT |1—32 SHTa —

JB olfiH O perncIp

QO0bIYHOE CNOBO 32 6HTa
{32 o) ‘

O0HHO YHBIN PerucTp

Koportkoe cnoso 16 _.‘_16 N
{16 our) OHT OMT
OAHHO4HBIN perucip
OnHOO MiTHOE CNOBO 818|188

{8 ouT) OHT 6|n|6m éml
Single Register

PucyHok 8 — OnpepeneHus cpopmatoB cnos

7.1.1.1  Apugpmemuko-noa2udeckoe ycmpotcmeo (ALU)

ALU BbInonHaeT apumeTnyeckme onepaumm Hag gaHHbIMU C (OUKCUPOBAHHOM U C
nnasaloLen TOYKOW, a Takke nornvyeckue onepauum Hag AaHHbIMU C (OUKCUPOBAHHOW
TOYKOW. ICTOYHMKOM 1 NpUeMHUKOM BonbLUMHCTBa onepauun ALU saBnseTcsa permctpoBbIn
dann BbluncnutTensHoro 6noka. Onepangbl ALU MoryT nmets pasmep 32, nubo 64 6uta,
YTO COOTBETCTBYET OOMHOYHbIM onepauuam Hag tunamu Int, Float, Double, Long. Ons
TMNOB MeHbllen paspsgHoctu (Short, Char) nopgoepxuBaeTcs BekTOopHasi obpaboTka.
KonnyecTtBo anemMeHTOB B BekTOpax Ans tuna Int paBHo asym, ansa tuna Short — gBym,
nnbo yeTbipem, a ana tuna Char — 4eTbipem, nmbo BocbMu. T.K. Mogynn X n Y moryt
paboTaTb Kak OAWH COBOEHHbLIM MOAYrb, ANMHA obpabaTbiBaeMbIX BEKTOPOB MOXET ObITb
yBenu4eHa B 2 pasa, T.e. 3a TakT npoueccop crnocobeH obpabatwiBaTth 4 TMna Int, 8 TMNoOB
Short unn 16 Tunos Char. Bce 310 cooTBEeTCTBYET MakCUManbHOW LUMPUHE LUWHBI NaMATH
B 128 6urT.
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7.1.1.2 KoMMyHukayuoHHO-5102u4eckoe ycmpotcmeo (CLU)

Kaxabli  BblMUCIIUTENBHBIA  MOAYMb COAEPXUT  BblYUCNUTENBHOE YCTPOWCTBO
crneumanbHOro HasHavyeHms — KOMMYHMKaUMOHHO-norndeckoe yctponctso (CLU).
Komangbl CLU npegHasHaveHbl Ans nogaepkku pasnuyHbiX anropMTMOB, MCMOMb3yeMbIX
B KOMMYHUKALUNOHHbIX MPUMOXEHUSIX, @ UMEHHO anropnuTMoB:

— [JekoguposaHus no Butepbu;

— [JekoguposaHus Typ6o koaa;

— o©xXkaTtua [4acToTHOM nonocbl curHana] (despreading) pAgns cuctem
MHOXXeCTBEHHOro JOCTyna ¢ kogoBbiM pa3geneHvem (CDMA);

— KpoOcCC-Koppensiummn, UCNosnb3yeMblX A4S OTbICKaHUA NyTW.

OcobeHHOoCTbI0 gaHHOro Ornoka sABnsAeTcsa TO, YTO OH MMeeT COOCTBEHHbIn 32
CMNOBHbIN Habop pernctpoB obwero HasHayeHus. Takum obpasom, komaHgbl CLU moryT
ncnonb3oBatb onepaHabl 3 POH BbluncnntensHoro mogyns n nd POH cobcTBeHHOro
onoka.

7.1.1.3 YMHOXumesb C HaKornseHuemMm (YMHOXxumersb)

Brnok yMHOXWUTENs BbIMOMHAET YMHOXeHWe u4nucen ¢ (UKCUPOBAHHOM UK
nnaBawLWen TOYKOW, a Takke ornepauum YMHOXEHUS C HakonneHnem [nns uducen c
PMKCUPOBAHHON TOYKOWN. YMHOXMUTESb MNOALEPXKMBAET HECKONbKO TUMOB AaHHbIX AN
dopmaToB C (PUKCMPOBAHHOM W Mnasawowen Toykon. [ns nnasBarwowen TOYkM — 3TO
CTaHOapTHble opmMaTbl OAMHAPHBIA WU OBOWHOM TOYHOCTW, a Takke opmaT C
paclUMPEeHHON TOYHOCTbI. VICTOYHMKOM M npueMHuKoM Ansi GonbluMHCTBa onepauumn
ABNAETCA PEerucTpoBbii  pann  BblMMCAUTENBbHOrO  6rioka.  YMHOXWTENb  Takke
nogaepXxusaeT onepaumm yMHOXEHUS HaZ, KOMMMEKCHbIMWU Ynucrnamu, npeactasneHHbIMU B
Buae napbl 16-paspagHbiX KOPOTKUX CroB, yNakoBaHHbIX B OAHO 32-pas3psigHoe CroBo.
Mnagwuve 3Havawme GuTbl 3TOro cnosa npeactaBnsaloT cObON AENCTBUTENbHYIO YacTb
KOMMMEKCHOrO 4ucna, a crapwuve 3Havawme OuTbl NpeactaBnAldT MHUMYKO 4acTb.
KoMaHabl YMHOXEHUS C HaKonsieHMeM UCMONb3YT B KAa4ecTBe NpPUEMHMKa cneumanbHble
PErnCTPbI-akKyMynsaTopbl.

7.1.1.4  Mob6bumHoe cdesuzo80e ycmpolicmeo (cdeuz2oeoe ycmpolicmeo)

COoBuroBoe YCTPOMCTBO BbIMOMHSAET JlOrMYeckMe U apumeTmyeckme COBuUri,
MaHuMnynaumMm ¢ outamu, 3anonHeHuMe nonem u  umsBneveHne nonen. Casurosoe
YCTPOMCTBO BbIMOMHSAET onepauun ¢ ogHUM 64-BUTHbIM, OOHUM UNKU OBYMSA 32-OUTHbLIM,
ABYMSI UNN 4YeTblpbMs 16-OMTHBIMKU, @ TakkKe C YeTbipbMSA WU BOCEMbIO 8- OUTHbIMU
onepaHgamu ¢ pukcupoBaHHoM Tovkon. Onepaunm COBUroOBOro YCTPOMCTBA BKIKOYAKOT B
cebsi:

— COBWUMN N LMKNNYECKNE COABUIM BIIEBO N BNPABO;

— onepaumm MaHunynsumm C OuTamu, BKOOYask YCTAHOBKY, OYUCTKY,
nepekKsitoyeHne 1 NPoBEPKY;

— onepaumm MaHuNynauMm ¢ OUTOBbIMM MONAMM, BKIOYasi W3BIEYeEHUe,
3anosnHeHune ¢ ucnonb3oBaHnem permctpa BFOTMP (BHyTpeHHero pernctpa
CABWIroOBOroO YyCTPOMWCTBA);

— onepaumn ¢ ogHobuTtHbiM FIFO ana nopaepxkm NOToKoB GUTOB C MONAMM
nepemMeHHoOW ASNHBI;

— noadepxka onepauun npeobpasoBaHns UKCUPOBAHHOW W MaBaloLLeNn
TOYKM (Takux, Kak W3BMeYeHue nopsaka, onpedeneHne 4ucrna BegyLmnx
eVHUL, 1 Hynen).
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7.1.2 UenouucneHHoe apucpmeTuko-nornyeckoe ycrponctso (IALU)

LlenouncnenHble ALU MoryT ncnonHaTb cTaHaapTHble aBTOHOMHbIe onepaumn ALU
c peructpoBbiMM cavnamm |ALU, onepauumn 3arpysku/CoXxpaHeHuUss pPerucTpos W
nepecbIfik1 U3 pernctpa B pernctp, a Takke popmmupoBatb agpeca npy obMeHe gaHHbIMU
Mexagy namaTtbto U pernctpamu. lNpoueccop umeet napy IALU (J-IALU n K-IALU), 4T0
nossonseT opmMmpoBaTb agpeca OQHOBPEMEHHO ANA OBYX napannenbHO MCMOMHAEMbIX
TpaH3akumin no 128 6ut. Hanuumne uenoumncneHHobix ALU no3BonsieT BbIYUCINTENbHBIM
onepaumsam NCMNOJSTHATLCA C MaKCMMarnbHOW 3P PEKTUBHOCTBIO, NMOCKOJSIbKY
BblYUCIIUTENbHbIE YCTPONCTBA MOTYT ObITb 3aHATbI UCKHOYNTENBHO 06PabOoTKON AAHHbIX.
Kaxxpoe IALU mMmeeT MHOronopTtoBbit 32-CrOBHbLIN peErncTpoBbin hann. Jliobas

BbluucnuteneHas onepauus IALU ucnonHseTcs 3a oguH TakT. lNpy reHepauun agpecos
uenoumcneHHsle ALU noggepxuBaioT npea-mogvdukaumio  peructpos  6e3  umx
obHoBNeHusa n noct-moandukaumio ¢ obHoeneHmeM. Konbuesble 6ydepbl peanmsoBaHbl
annapaTtHo. LlenoyncneHnHsle ALU nogaepxusatoT crefytowme TUnbl KOMaHAa:

— 006bl4HbIE KOMaHAab! |ALU;

— KOMaHbl NepecbIfiki AaHHbIX (U3 perncTpa B peructp);

— KOMaH[b! 3arpy3ku KOHCTaHTbI B PErnCTp;

— KOMaHObl 3arpysku/COXpaHeHust [aHHbIX C MoauduKaumen 3HadeHnem

perncTpa;
— KOMaHgpl 3arpysku/coxpaHeHns AAHHbIX C Moandukaumnen
HenocpeacTBEHHbIM 3HAYEHUEM.

Mpn kocBeHHOM agpecaumn (KomaHabl ¢ Moaudukaumen) 3HavyeHue OAHOro u3
PErMcTpoB pPErucTpoBOro danna MoXeT OblTb MOANMPUUMPOBAHO 3HAYEHMEM [PYroro
pernctpa ganna unm HenocpeacTBeHHbIM 8- unn 32-6UTHbIM 3HaYeHueMm, nnbo Ao (npea-
mMoamndukaums), nmbo nocne (NocT-moandukaumns) BbINONHEHMS ObpalleHnss K namaTu.
Mpun agpecaumn KonbLeBbIX OydepoB Kaxaomy M3 4veTblpex nepsbix pernctpos |ALU
MOXeT ObITb COMOCTaBNEHO 3HayeHwe AnuWHbl ANs  BbINOSIHEHUS aBTOMAaTUYECKOW
agpecaumm no ee Moaynto BHYTpM Takoro 6ydoepa; rpaHuuamu KonbueBbiXx Oydepos
MOryT Cnyxutb nobble agpeca namatn. KonbuesBble Oydepbl AenarwT BO3MOXHOW
3(PPEKTUBHYIO peanu3aunio NMUHUIA 3a4epPXKKN N APYrMX CTPYKTYP AAHHbLIX, UCMOMb3yeMblX
00blMHO B uUMpoBbIX GunbTpax M npeobpasoBaHuax Pypbe. [lepexon anpecHoro
ykasatens 4epes rpaHuuy konbueBoro 6ydepa obpabaTbiBaeTcsi nNpoLeccopoMm
aBTOMATUYECKN, YTO NO3BOMSET YNPOCTUTb NPOrPaMMHYI0 peanunsaunio anroputmos.

LlenouncnenHole ALU nopgepxuBaloT Takke OUT-peBepcuBHYO agpecauuio,
OpPUEHTMPOBaHHYO Ha anroputm bBl1®. but-peBepcuBHaa apgpecauusi peanumsyetcs C
MCMNONb30BaHMEM CITIOXXEHUA C 0bpaTHbIM NepeHOCcoM, NOAOBHOro OBbLIYHOMY CIOXEHWUIO,
HO BUT nepeHoca, KoToporo bepeTcsa U3 craplumx GUTOB M HanpaBnaAeTca B MnagLline.

IALU obecneumnBatoT rubKoCTb B nepechbifikax AaHHbIX OBbIYHBIMU, ABONHLIMU UK
kBagpocnoBamu. Kaxxgasi KomaHZa MOXET UCMOSTHATLCS C NPOU3BOAUTENBHOCTBLIO O4Ha Ha
TakT. O6bIMHO 3aepXKu, OBYCroBMEeHHbIe 3aBUCUMOCTBIO Mexay komaHgamu |ALU,
OTCYTCTBYIOT, HO €CIiM TaKOBble MMEKTCH, TO UX ANUTENbHOCTb MOXET AOCTUraTb Tpex
TaKToOB. 3aJepXKu MOryT MNOSABNATLCHA, €CnM TeKyllas KomaHAa Mpou3BOAUT 3arpyaky
AaHHbIX 13 namsatu B peructp |ALU, nubo nepecbinky peructpa B peructp IALU, a
cnegywuwias KomMaHga WCnomnb3yeT 3arpyxaembll peructp B KayecTBe onepaHia-
MCTOYHUKA. B TakoM criydae BO3HMKaET TpU TakTa 3afep>XKu 0O rOTOBHOCTWU onepaHaa.
Heobxoanmo otmeTutb, Yto IALU 0Bnagaet npakTuyeckn TakuMm e BblYUCINTENbHbIMU
BO3MOXHOCTAMM No 06paboTke faHHbIX Tuna Integer, Kak M BbIMUCAUTENBbHBIA MOAOYb.
Hanbonee npobnemMHbiIM MecToM gBnseTca Tonbko otcytctBne B |ALU onepaunn
YMHOXEHUS.
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7.1.3 YcTpoucTBO ynpaBrieHusi NTOTOKOM KOMaHA,

YctponcTteo ynpasneHus (ganee YY) npegocraBnseT agpeca ans BbIbopku kKoMaHg,
n3 namatn. YY coemecTHo ¢ IALU no3sonsieT BblYUCAUTESTbHBIM OnepauusM BbIMOMHATHCS
C MakcumanbHOW 3PGEKTUBHOCTLIO. JEEKTUBHOCTL BETBMEHUS obecneymBaeTca
YCTPOWCTBOM ynpaBneHnsa 3a cyeT MCnonb3oBaHusa bydepa uenesbix agpecoB nepexoaa
(BTB), nO3BONAIOLWEr0 COKpaTUTb 3a4EepPXXKU Ha WMCMOSHEHWE YCIOBHbLIX U 6Ee3yCroBHbIX
nepexonoB. YY BbINOMHSAET ABe 3agauu:

— [JeKkogupoBaHMe U3BMEYEHHbIX U3 NamMATU KOMaHA, T €. BbleneHne KoMaHg
M3 nonem KOMaHOHOW CTPOKM W OTCbIfIkKA WX Ha COOTBETCTBYyHOLUME
NCNOSTHUTENbHbIE YCTPONCTBA (BblMMCNUTENbHbIE OMOKW, LIEeNOYMCNEHHbIE
ALU unn YY),

— ynpasneHne Xo40M UCMOSTHEHNS NporpamMMbl.

KomaHab! YY nogpasgensatorcs Ha ABa Tuna:

— KOMaHAbl yrnpaBrieHNs XO040M WUCMNOMHEHNA NPOrpaMmmbl, UCNOSb3yeMble ANs
CMeHbl TeKyllero agpeca WCronHeHua (nepexoga) W Ans  YCNOBHOMO
NCMNONHEHNSA HOMBUAYANbHbLIX KOMaHL,;

— KOMaHabl HENOCPEeACTBEHHOINO  pacLUMpPeHUs, ncnonb3yemble AN
paclUMpEHNa 4YMCNOBbIX MNOMEeNn, YKasblBAeMbIX B HENOCPeaCTBEHHbIX
onepaHgax ansa YY mn IALU.

KomaHgpb! ynpaBneHust XoaomM WUCMOMHEHUA nporpamMMbl NOAPA3aenstoTcs, B CBOH
oyepenpb, Ha ABE KaTeropuu:

— 4BHble nepexodbl W  BbI30Bbl, OCHOBaHHble Ha HeNoCpeaCTBEHHO
yKasblBaeMOM B KoAde KOMaHAbl agpecHOM onepaHge. Hanpumep, no
komaHge 'if <cond> jump 100;' Bceraa ocyuwecTBnseTcss nepexoq nNo agpecy
100, ecnn TONMbKO BbIMMCIIEHHOE 3HAa4yeHue BblpaXeHus <cond> ecTb
«UCTUHAY.

— KocBeHHble nepexoabl, 6asvpylowmeca Ha agpece, npenocTaBnseMoM
permctpom. KomaHabl, ucCnonb3yemble AN YyKasaHus Ha  YCrOBHOE
NCNOSIHEHNE KOMaHAHOW CTPOKW, MpeAcTaBnsalT cobor nogkateropuio
KOCBEHHbIX nepexogoB. Hanpumep, nepexog no komange 'if <cond> cjmp;'
SBNSIETCHA NepexoaomM no agpecy, cogepxawemycs B pernctpe CJMP.

lNpumeyaHue — KomaHabl ynpaBfeHUst  XOOOM  WUCMOMHEHWS  OOSKHbI
pacrnonaraTbCsl B NepBOM Mnosie KOMaH4HOM CTPOKU. HenocpeaCcTBEHHbIMU pacLUMpPEHUSIMU
mMoryT obnagaTtb komaHabl IALU 1 YY (B nocnegHem criydae TonbKo KOMaHAbl yrpaBneHus
XOOOM UCMONHEHUS).

OTN KOMaHAbl HE 3a4aloTCs NPOrPaMMUCTOM SIBHO, @ MOPOXAATCA aBTOMaTUYECKN
B Criydae, ecnu pasmMep HernocpeACTBEHHbIX [AaHHbIX, WCMNOMb30BaHHbIX B KOMaHAax,
AOCTaToyHO Benuk. [MporpaMMmuCT OOSMKEeH MNOMEeCTUTb KomaHay, KoTopasi Tpebyet
HenocpeacTBEHHOrO paclUMpeHnsa, B MepBoe Mnofie KOMaHAHOW CTPOKA U OCTaBUTb
ceBobogHoe none B 3TOW CTpoKe (3a4erCcTBOBaB TOSMBbKO TPpWM Momnsd) € TeMm, 4YTOoObI
accembriep Mor NOMeCcTUTb HEMNOCPEACTBEHHOE pacLUMpeHe BO BTOPOE Nnosie KoMaHOHON
cTpokn. B ogHom KOMaHOHOW CTpPOKe MOXeT NpUCYyTCTBOBaTb TOMBKO  OOHO
HenocpeacTBEHHOE pacCLUMpPEHHME.

[Mpoueccop pocTuraeT CBOEW BbICOKOM CKOPOCTM  WUCMOSMMHEHWA 3a CYeT
ncnonb3oBaHus 9-Tu ctagun koHeenepa. Kaxgasa ctagna coOoTBETCTBYET OL4HOMY TaKTy
YyacToTbl Npoueccopa. YNpoLleHHas CTPYKTypa KOHBenepa npmeeaeHa Hmxke (PucyHok 9).
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PucyHok 9 — CTpyKkTypa KOHBeunepa npoueccopa

Opun30OHTanbHbIM NUHUAM KOHBenepa (CM. PUCYHOK 9) COOTBETCTBYHOT pPeErncrpbl
ONA  XpaHeHUst MHopMauun Mexgy CcTagusaMum KOHBeWepa, a BepTuKalibHble JMHUK
COOTBETCTBYHOT 3agepxkke obpabaTbiBatowien nornkn. Camas BEPXHASA ropu3OHTarbHas
nuHKUA cooTBeTcTBYeT peructpy IP — ykasateni Ha Tekyulylo KOMaHgy YCTpouCTBa
ynpasrnieHus. |IP cogepxuT agpec, KOTOpbIM OTNpaBnseTca B NoACMCTEMY MaMATU AN
BbIOOPKN KOMaHAbI.

Cragusa apgpeca (ctagust A) COOTBETCTBYET NOrMke OeKoAMpoBaHWUSA agpeca, a
Takke noruke apbutpaxa goctyna K namsiTu.

Cnepyowasn ctagusa M cooTBeTCTBYeT UTEHMIO [AaHHbIX U3 HakonuTens B Gydep
namaTu.

Ha cragum W npoucxogut nepegada kKomaHabl n3 bydepa namatm B bydep
BblpaBHMBaHus komaHg IAB. LWLvHa komaHg umeeT wupuHy 128 6ut, 4TOo cooTBETCTBYET
BbIOOpKe 4-X KOMaHA 3a TaKT.

Ha ctagun P ogHa nuHWA KOHBeWepa YTeHUs1 KOMaHg pa3BeTBnseTca Ha 9 nNUHUN
(BeTBEN) KOHBEWNEPA UCMONTHEHNSA KOMaHA,

Mogynu J n K numerot no ogHon NUHMKM KOHBenepa, moaynm X n Y no gBe NUHuu
KOHBEWepa Kaxabl, a Moayrnb ynpaBreHus BkoyaeT Tpu BetBun S, M, L. BetBb L
KOpoTKad, T.K. oHa obpabaTbiBaeT KOMaHAbl-pacLUMPUTENN KOHCTAHTHOro Mons, U BCSA
obpaboTka 3TOM KOMaHObl CBOOUTCA K OMNPEAENeHuo, KakoW JMHUM  KOHBenepa
COOTBETCTBYET paclUMpeHne 1 nepegaym AaHHbIX Ha 3Ty NuHUI. [na mogynen obpaboTkm
J, K, X, Y nocnegHsas ropusoHTanbHas nmHus koHBenepa cootseTctByeT POH, B koTOpbIV
3anucbiBaeTcs pesynbTaT onepaunn. HassaHue ctagui KoHBenepa 06paboTkm AaHHbIX D,
X, A, M, W BbIbpaHO uncxoas U3 JIOMMKM BbINOSTHEHUSA KOMaHAObl 3arpy3kM M3 namsiti
moayneun J n K:

D — pexoovpoBaHe KoMaHAabl;

X — ncnonHeHne KomaHabl (BblMCieHMe agpeca JocTyna);

A — nepepfava agpeca B nogcuctemMy namsTu;

M — yTeHune gaHHbIX U3 HakonuTens B Bydep;

W — nepefaya gaHHbIX 13 bydepa namaTtn B pernctp sapa.

B 3aBMCMMOCTM OT TMNa KOMaHAbl onepauunun, BbINOMHAEMbIE HA AaHHbIX CTaausaX
KOHBenepa, 0yayT pasnuyHbl. Tak ansa mogynenm X n Y Hambonee BaXHbIMU SABMSKOTCA
ctagnumn A, M, W:

— Ha cTaguu A npoucxoaunT gekogmpoBaHMe KOMaHabl;
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— Ha ctagum M — nepBbll TAKT UCNOSHEHWS;
— Ha ctagum W — BTOpOWN (3aKNOYNTESNbHBIN TaKT UCNOSTHEHNS).

OpgHon n3 3agay YY saBnsieTcsl OTCreXuBaHWe 3aBMCUMOCTEN MO onepaHgam BO
BCEX IMHUAX KOHBeWepa W MPUOCTaHOBKA KOHBeWepa B Criyvae, ecnu onepaHgbl He
rotosbl. Bce nuHMM KoHBenepa NpoaBUraldTCs CUHXPOHHO. [Mpu 3TOM MakKCUMyM LLECTb
NNHUIA 13 9-TU MOTYT OAHOBPEMEHHO UCMNOJSTHATL KOMaHAbI.

[ns YY OCHOBHOWN NUHMEN KOHBENEpa ABNAETCSA NIMHUA S, HA KOTOPOW NpomnCxXoauT
obpaboTka komaHa nepexonos. [Ansa Takoro rnyboko KOHBENEepU3MpoBaHHOIO npoueccopa
CKOPOCTb  BbIMOMIHEHUS MEPexodoB SABMNSETCA OOHUM U3 KIHYEBbIX  (PaKTOpOB
ahbpekTUBHOCTN MCNONHEHMA nporpammbl. lNMepexogbl Moryt ObiTb 6€3yCNnoBHbIMU U
YCNOBHbIMW. YCNOBHbIE Nepexodbl MoryT 6bITb ABYX TUMOB: Nepexodbl, aHanuManpyemble
Ha cTagum X KoHBenepa u Ha ctagum W. lNocnegHune (Ha ctagun W) cOOTBETCTBYIOT
aHanusy cnaros onepaumn B moaynax X v Y. B cnyvae BbINOMHEHUs nepexona Ha
ctagun X npoueccop noTepseT NATb TaKTOB, MNpexae 4YeMm criegywuwas KomaHaa
AocTurHeT ctagumn X. [insa sBeTeneHun Ha ctagmm W Takmx TaktoB ByaeT yxe BoceMb. [ns
YMeHbLUEHNSA NOTepb, CBA3aHHbIX C nepexodamu, YY cogepxut bydep uenesbix agpecos
nepexoga (BTB) n wnMmeeT MexaHM3M CTaTUYECKOro MpPOrHO3NMPOBaHUS MNEPEXOAOB
(BbINOSIHAETCA nonb3oBatenem). Ecnu nepexon nomeyeH Kak MpPOrHO3Mpyembl, TO OH
BbINONHAeTCa Ha ctagum D nuHumn S koHBenepa. MIHpopmaumsa o nepexoae 3aHOCUTCS B
ctpoky BTB. lNpu nepBOM BbLINOSIHEHUN LAHHOIO nepexofa TepstTCa YeTblpe TakTa,
OZIHaKo Npw NOoCneayLmMX ero BbINOMHEHNAX noTepy 6yayT paBHbl HYIHO.

Takke ogHon n3 3agady YY apnsietcsa obpaboTka 3anpocoB NpepbIBaHUN.

lMpoueccop wuMeeT 4eTblpe BHELIHMX JMHUK 3anpoca npepbiBaHUn obLero
HasHadeHusa (NIRQ3-0), MOXeT reHepupoBaTb NpepbiBaHUSA OT ABYX TanlMepoB, KaHanos
DMA, nuHK-NopTOB, NO apuUPMEeTUYEeCKUM WCKMYEHUSM, a TaKkKe TreHepupoBaTb
BEKTOPHblE  MpPEpPbIBaHNA  MEXMNPOLLECCOPHOrO0  B3aMMOLENCTBUA U NporpamMMHble
nofnb3oBaTtesibckme npepbiBaHus. ECTb BO3MOXHOCTb NporpaMmHo obecneunts 06paboTky
BMNOXEHHbIX NpepbiBaHuii. [MpepbiBaHNA MMEIOT HU3KYI0 NTaTEHTHOCTb 1 HE MOTYT COPOCUTb
C KOHBerepa TeKylwune KOoMaHAbl YXe HadaBwue CcBoe wucnosnHeHune. [lpepbiBaHue
BEKTOPU3yeTCs HENoCpeaCTBEHHO MO 3a4aHHOMY Morib3oBaTeniemM agpecy B permcTpoBoMm
dranne Tabnuubl (BEKTOPOB) NpepbIBAHUN.

3anpoc npepbiBaHWs noctynaet B YY M ecnu npepbiBaHMsS paspeLleHbl, TO
ctagus P koHBenepa npekpawjaeT noctaBnaTb KOMaHabl Ha NUHMKM 06paboTKn KoMaHA, a
YY nomewaet B peructp IP agpec Bektopa npepbiBaHus (cbpacbiBasi cogepxummoe
KOHBeNepa YTEeHNA KOMaHA) 1 3anyckaeT YTeHWe HOBOro noToka.

7.1.4 YnpaBneHue apoMm npoueccopa

CywecTtByeT HECKONMbKO pexmmoB paboTbl npoueccopa, a Takke Cpencrs
ynpaeneHus ero paboTton. B pgaHHOM noapasgene onucbiBalOTCS pexumbl paboThl,
KOTOpble HE YyNpaBnAlTCs NOCPEACTBOM BbINOSTHEHMS] KOMaHA. ATV CpeacTBa yrnpaBneHus
BKITHOYAIOT ynpaBneHune:

— [OOMEHaMW CUHXPOHU3aLuK;
—  pexunmom paboThl;
—  PEXMMOM 3arpy3ku.

7.1.4.1 [omeHbI CUHXPOHU3ayuu

lMpoueccop MMeeT BHeLHMI BXoA TakToBom YacToTbl SCLK, KoTopasa ucnonb3yeTcs
ANS  CUHXpPOHM3auun paboTbl BHELIHEW LWMHBI, a TakKkKe B KadecTBe OMOpPHOM Ans
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BHYyTpeHHero ymHoxutens yactotbl (PLL). CTpykTypa hopMmpoBaHna 4acToT npoLeccopa
nokasaHa Ha pucyHke 10.

» SCLK

RANGE[2:0] BHeLwHuit nHTeppenc
o T T~ |
| PLL g |
SCLK t > | CCLK
fe | >
DIVF[7:0] ! f VCO fieg ot 12 . » CKOPOCTb BbINOSIHEHNS KOMaHA,
| ﬁf i ' SOCCLK
: : CKOpOCTb LUMHBI NepUdepuiiHbIX yCTPONCTB
| o ———__|__ ] /CR LXCLKOUT

1 CKOpOCTb BbIXOOHOW NUHUM CBSA3U
DIVQ[2:0]

SPD BITS,
LTCTLx Peructp

PucyHok 10 — UICTOYHUKM TaKTOBOM 4acCTOTbI

B npoueccope MOXHO BblAeNnUTb TPU OCHOBHbIX AOMEHa CUHXPOHU3auuu (CMm.
PucyHok 11):

— aapo npoueccopa (CCLK);

— SOC-wwuHa nepudepuinHbix yctponcts (SOCCLK);

— BHewHun nHtepdenc (SCLK).

[lononHuTeNbHBIMM OOMEHAMN CUHXPOHMU3aLMWN SIBMSIOTCS 4YeTblpe nopTa CBs3M,
KaXxabl U3 KOTOPbIX MOXET UMETb MHANBUAOYANbHYIO CKOPOCTL Nepeaayu.

BoiBogbl DIVF[7:0], DIVQ[2:0]. RANGE[2:0] onpeaensaiT YMHOXEHWE TaKTOBOW
yactotbl SCLK (Tabnuua 6). 3HayeHus koadpduumeHToB noabuparoTcs Takum obpasom,
yToObI YacTtoTa fvco Haxogunacb B gmana3oHe 1200 — 2400 Mlu, a yactoTta fiN Obina
paBHa 4yactote fFrB M Haxogunacb B AnanasoHe, onpegensdemomMm 3HadeHnem RANGE.
TaktoBaa u4actota nepepatynka LVDS nopta reHepupyetca u3 CCLK uyepes
nporpammupyembin genutens (butel SPD pernctpa LTCTL). BctpoeHHas SOC-wuHa
pabotaet npn SOCCLK = %2 CCLK.
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Pa6otaeT ¢

N TaKToBOM
Mpw nponyckHo Pa6oTtaeT ¢ PaboTaetc yacToTon SOCCLK
cnoco6HocTu 64 BuTa TaKTOBOI TaKTOBOM

pabotaeT chaKToaoﬁ uactoToy  “actoroi TCK
yactoton SCLK

KnacTepHas LXCLKIN/OUT A FLAGX TMROE  DMARX
LWWHa Cl ‘i D 1 i A

y

BHewwHuin nopt
(EBIU)

[MopTbl cBA3M dnarn Tavimep

A Npy nponyckHoit cnocoBHocTin A Y A
128 6ut paboTtaeT C TaKTOBOW
SOC-wWuHa < \J yacToToit SOCCLK \ A \ >
[ Y 4 Y
y \ 4 y 4
SOC-uHTepderic Mopt JTAC - MpepbiBaHus - DMA l—
A A A |
4 ] N
LnHa|tuna J < >
A Iy
y Kaxpas wuHa ¢
LnHa|tvna K < > .
A A NpomnycKHo
cnocobHocTn 128
LunHa|tmna | < > 6uT pabotaet ¢
A A TaKTOBOW 4acTOTOM PacluvpeHHoe aapo
SOCCLK o
PaboTaeT ¢ TakToBOM
lWuHaltmna S vactoTton CCLK
4 A A 4 y
MamsiTb Anpo npoueccopa

PucyHok 11 — [loMeHbl TaKTOBOW 4aCTOTbI

7.1.4.2  Pexumbl pabomsi

Bo3moxHbI Tpu pexmuma paboTkl npoueccopa:
— MONb30BaTEeNbCKUN;

— CcynepBu3op;

— amynaTop.

B pexume nonb3oBaTenss W CcynepeBu3opa BcCe KOMaHAbl BbIMOSHAOTCS
cTaHAapTHbIM 06pa3oM (T.e. NyTeM YTeHuss u3 namsTtn). OTnMdMe pexmma nonb3oBaTens
OT pexuma cynepBusopa 3aknovaeTcs TOfbKO B OrpaHMYeHuMn JocTyna K OTAenbHbIM
KOMMOHEHTaM CUCTEMbI AN nonb3oBaTtens. Pexum Takke BNMsieT Ha Npuém n obpaboTky
NCKntoYeHuin. MpuopuTeTbl PEXUMOB OT HaMMEHbLUEero npuoputTeTa K HauBbICLLEMY:
NoNb30BaTENbCKUIA, CYyNepBu3op, aMYNSTOP.

Pexxum nonb3oeamerns

Pabota B nonb30BaTeNbCKOM peEXMME WCMNONb3yeTcsa Ans  anropuTMOB U
yrNpaBrsowWero koga, KOTopblil He TpebyeT MaHuMnynsumi C CUCTEMHbIMU pecypcamMu.
MHoOrMe cuCTeMHble pecypCbl HeAOCTYMNHbl B MOMb30BaTENbCKOM pexume. Ecnu
npoLeccop NbiTaeTcs MNOfyYnTb LOCTYMbl K TakMm pecypcam, BO3HWKAET MCKMYEHUe.
Agpo OC paboTaeT B pexume CynepBuM3opa, HO MOMb30BATENbCKUA KOL OrpaHu4eH
NONb30BaTENbCKNM PEXUMOM.

Cnepytouwme pernctpbl 4OCTYMHbI 94PY NPOrpamMMbl B NONIb30BAaTENbCKOM PEXUME:

— Tpynnbl peructpoB oT 0x00 go 0x09 — perncTpbl BbIYNCTIUTENBHBIX MOAYNEN;

— [pynnbl pernctpoB oT 0x0C go 0x0F — pernuctpbl uenoyumcneHHsix AJ1Y;

— Pernctpbl YY — CJIMP, peructpbl cyetynka umknos LCO m LC1, n pernctp

ctatnyHoro cdnara (SFREG).
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Bce pgpyrve peructpbl He MoryT ObiTb 3anucaHbl SAPOM  Nporpammbl B
nonb3oBaTenbCkoM pexume. [lonbiTka 3anMcy B 3alUULLEHHBIA  PErucTp BbI3OBET
NCKIOYEHNeE.

Pexxum cynepeu3opa

Pexum cynepsusopa no3sonsieT nporpammMme nosfyvmtb JOCTYN KO BCEM pecypcam
npoueccopa. [Anga paboTbl NpoLleccopa B pexume cyrnepsnsopa Heob6xoaMMo BbINOSTHEHUE
O[IHOro 13 YCINOBWIA:

— 6ut NMOD B SQCTL ycTtaHoBneH;

— npoueaypa npepbiBaHUS 3anyLleHa.

Mpu annapaTHOM MM NporpaMMHOM cOpoce Mpoueccop NepexoauT B COCTOsIHUE
oXuaaHus npepbiBaHusa. [Mpy nonyyeHun npepbiBaHMA OH MNEepexoamTt B COCTOSAHME
MCMNOSMHEHUS MPOrpaMmbl B peXnme cynepamaopa.

Ecnn 6ut NMOD B SQCTL cbpowleH, npoueccop BXOAUT B MNOSb30BATESIbCKUN
peXvMm Mocne BbIXOA4a W3 MNpepbiBaHUS, €CNM TOMbKO MNpPepbiBaHME He SBNSAETCS
BIOXXEHHbIM.

Pexxum amynssmopa

Pexum amynsatopa wucnonb3yetca Mpu ynpasfieHUU MNpOLEeCCOPOM OTNaA0YHbIM
MHCTpymeHTOM 4epe3d nopT JTAG. [lpoueccop BXoOUT B pexum aMmynsatopa npu
reHepaumm cneumanbHOro MUCKMYeHus. KcknoyeHne amynsTopa reHepupyeTca npwm
OJHOM 13 COObITUN:

- EMUTRAP komanpa;

— cpabaTbiBaHMe TOYKM HabngeHns Ang Bxoda B aMynsaTop;

— nepeaHun ppoHT TMS npu yctaHosneHHom 6ute TEME B EMUCTL.

McknodeHns amynatopa UMeEKT BbiCOYaWLLMA NPUOPUTET CPean UCKITIOYEHUN WU
npepbIBaHUNA.

Moka npoueccop HaxoOuUTCs B pPeXMMe 3MynsTopa, €OUHCTBEHHBbIM MCTOYHUKOM
komaHa ansa Hero asndetca permctp EMUIR. Pernctp EMUIR 3arpyxaetca 4epes nopt
TectoBoro goctyna JTAG. Npu BXOXOEHUM B PEXUM IMYNIATOPA, BHELUHUA KOHTPONEp
JTAG pomkeH 6biTb BKINHOYEH.

Mocne paboTbl B pexvme 3MynaTopa, €4MHCTBEHHbIM CnNocoboMm Bbixoda U3
AAHHOMO pexnma sBfseTcA BblIMOMHEHWe KoMaHabl Bo3BpaTta u3 npepbisaHus (RTI).

B pexume amyndatopa, OOCTyn K permctpam otnagku (rpynna pernctpos 0x1B)
MOXET ObITb MOMy4YeH NyTEM BbINOMIHEHNSA KOMaHL MEPEeCbHISIKM «PErnCTP-perncTp» unm
KOMaHOOW HenoCPeACTBEHHOW 3arpys3kM [aHHbIX. OTU  perucTpbl He MoryT ObiTb
3arpy>XeHbl U3 namaTu.

BTB, cyeTusK UMKNOB, MOHUTOPbI NPOU3BOAUTENBHOCTM U Bydep TpacCUpoBKM
HeaKTUBHbI B pexunm amynatopa. Kpome komangbl RTI (np), Bce ynpaBngatowme KomaHabl
(nepexopa, BbI3oB, RDS, ycrnoBHble nepexoapl, n T.4.) n komanga IDLE He gomkHbl 6biTb
ncnonb3oBaHbl B pexume amynatopa. Komanga RTI moxeT ObITb MCnonb3oBaHa TOMbKO
6e3ycnoBHo.

7.1.4.3 Pexumbl cmapma
Mocne cbpoca npoueccop BO3MOXHblI YeTbipe ONuMK 3arpy3ku koga nporpammbl
Ans Havana paboTbl:
3arpyska ns EPROM,;
3arpyska XocCT-npoLeccopom;
— 3arpyska vyepes nopTbl CBA3Y;
OTCYTCTBME 3arpy3ku.
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[ns Bblbopa 3arpyskm n3 EPROM wunu ee oTCyTCTBMS CUCTEMOW WCMONb3yeTcs
BbiBOg NBMS. [locne Toro, kak pexumm 3arpy3ku BblbpaH, npoueccop 3arpyxaet (B
BeAylWeM pexume) unu 3arpyxaetca (B MOAYUMHEHHOM pexXuMMme) OaHHbIMWU  3arpysku
ob6bemom 256 cnoB. OBbIYHO AaHHbIE 3arpy3ku cogepkaT S4po 3arpy3ku Ans BblbpaHHOro
pexuma. [locne 3aBeplleHUs nepBOHaYanbHOW 3arpysku, SApPO 3arpys3kM HayvnHaet
paboTy, 3arpyxasi nporpammMmy paspaboTyMka B NpPOLECCOpP M HAYMHAs BbIMNOMHEHME 3TOWN
nporpaMmmbl.

Hwxe npuBeneH nepeyeHb BHELUHWMX BbIBOAOB MpoLEeccopa, 3Ha4YeHMe KOTOpbIX BO
Bpemsi cbpoca ncnonbdyeTtcsa Ans kKoHdurypuposaHus npoueccopa (Tabnuua 18).

Ta6bnuua 18 — BHewHue KOH¢pUrypaumoHHble BbiBOAbI

BuiBog 3Hauenve so BbinonHaemasa dyHKUuA
BpeMsA cbpoca
O(HW3KMI) BbibupaeT pexum 3arpyskm n3 BHewuHero EPROM
nBMS - OTknoyaeT  BO3MOXHOCTb  MCMONb30BaHUS  BHELLHEro
1(BbICOKNI) N
EPROM ans ctapToBOW 3arpys3ku.
O(HW3KMI) 3anpewaet nprvemM npepbiBaHuin no Bxogam nIRQ3:0
nBM - Paspelsaer npuvem 3anpocoB MpepbiBaHWA NO BXxogam
1(BbICOKMI) ] - -
NIRQ3:0 no ypoBHIO curHana (aKTMBHbLIN HU3KWUI).
O(HW3KMI) BbI6Op WWNMPWHbI LWMHBI KAHANOB NOPTOB CBA3N 1 OUT
TMROE -
1(BbICOKMI) BbI60p WMPUHBI LUMHBI KAHANoB MNOPTOB CBA3N 4 6uTa
ABUSLOCK O(HW3KMI) OpgHokpaTtHas 3anuck B pernctpbl SYSCON,SDRCON
1(BbICOKWI) MHorokpatHas 3anuck B pernctpbl SYSCON,SDRCON

Mpn HopmarbHOM (YHKLUMOHMPOBAHUM BbIBOAbI, NpuBeAeHHble B Tabnuue 18,
ABNAOTCS Bbixogamn. Bo BpeMs cbpoca Bbixof OTKMHOYEH, U BblBOA paboTaeT kak BXxof,
NO3BONSAS 3anMcaTb KOHUIypaLMOHHYO MHopMaUuIo.

BbinonHeHue onepayuu 3a2py3Ku rnpoyeccopa

Mocne cbpoca aapo npoLeccopa HaxoanTCs B COCTOSIHUN OXUOAHUSA NpepbiBaHuS.
Ecnn noctynut 3anpoc npepbiBaHUs, MPOLECCOpP HA4yHEeT WCMNOSIHEHWE MporpamMmbl
COrnacHO BEKTOPY NnpepbiBaHNA.

B cnyyae 3arpyskm ns EPROM (BbiBO4 NBMS paBeH Hyno BO Bpemsi cbpoca),
kaHan 0 DMA BbINONHAET 3arpys3ky koga m3 BHewHero EPROM BO BHYTPEHHIOK NaMsATb U
nocblfiaeT 3anpoc npepbiBaHUs ¢ agpec-BeKTopoM pasHbIiM 0.

XocT-npoueccop MOXEeT 3arpy3uTb nNporpaMMy BO BHYTPEHHIOW NaMsATb
npoueccopa, a 3aTeMm, UCMNoNb3yss BEKTOPHOE MpepbiBaHWe, 3anyCTUTb MNpoueccop Ha
NCMOonHeHne Koaa.

BHewwHee ycTpoMCTBO MOXET 3arpy3unTb 256 crnoB Koga vyepes nopT CBA3W, nocne
Yyero COOTBETCTBYIOLWMA MNPUEMHUKY MnopTa cBA3M kaHan DMA cdopmupyeT 3anpoc
npepbIBaHUSA K npoueccopy ¢ agpec-sektopom 0.

Ecnu cobbiTna, onncaHHble Bbille, HE NPOUCXOAAT, TO MOXET BO3HUKHYTb BHELLHEE
npepbiBaHne no ogHomy wm3 Bxogos nNIRQ3-0. Kaxgomy Bxoay 3anpoca npepbiBaHUSA
COOTBETCTBYET BEKTOP BO BHELUHEW uUnv BHyTpeHHeu namatu. Npoueccop MOXeT HayaTb
NCMNOSMHEHNE KoAa U3 BHELUHEN NaMATN.

3aepyska EPROM

3arpyska npoueccopa n3 EPROM gaBngdetca 3arpy304HbIM PEXUMOM, B KOTOPOM
NPOLIECCOP HAYMHAET M KOHTPONUPYET NPOLLECC NEPECHINKM LaHHbIX.

Ana Toro 4tobbl CKOHCpUrypmpoBaTb npoueccop Ana 3arpyskn m3 EEPROM
Heobxoaumo 4ToObl BO Bpemsi cbpoca Ha BHellHeM BbiBoAe NBMS 6bin HU3KNN YPOBEHD.
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Mo okoH4YaHMM cOpoca Npoueccop 3allerikKMBaeT COCTOsIHME BHELLHEro BbiBoga NnBMS BO
BHyTPEeHHEM donare. OTO 3HayeHue pgoctynHo B peructpe SYSTAT. Ecnm npoueccop
CKOHurypupoBaH nog 3arpysky u3 EPROM, nBMS sBnsieTca akTMBHbIM BO BpeMs
nocrnefoBaTeNbHOCTN 3arpy3kn U OOSDKEH NOOKMIYaThCs K curHany Bblibopa Kpuctanna
EPROM.

Mpn BbIGOpe pexuma 3arpyskm EPROM npoueccop wuHuumanuaupyet kanan 0
BHelwHero nopta DMA ansa nepepaydn 256-1tm 32-paspsgHbixX CAOB Koda U3 3arpy3o4Horo
EPROM B sa4enkn Ox00-OxFF ©6noka BHyTpeHHen namatm O npoueccopa.
CooTtBeTcTBYIOWMIA BekTop npepbiBaHna (ons DMA kanHana 0) vHuumnanusmpyeTcs no
agpecy 0x00 Bo BHYyTpeHHen namaTtu. [Nocne 3aBepweHus pabotbl DMA, npoueccop
Ha4yMHaeT BbINOMHEeHWe nporpaMmmbl U3 agpeca sdenkmn 0x00.

OTn 256 cnoB Koga [OEWCTBYHT B KayecTBe 3arpy3dmka Ans uHuumanusaumm
oCTasfibHOW NaMATK npoueccopa.

3azpy3ka xocma

3arpyska npoueccopa XOCT-MPOLECCOPOM SABNAETCA pPEeXUMOM, B KOTOPOM
npoueccop OXnaaeT noka BHeLLHee YCTPONCTBO HAYHET 3arpy3ky Koda B €ro BHYTPEHHIO
namsaTb. JTloboe BeayLlee yCTPONCTBO Ha KITACTEPHON LLUMHE MOXET 3arpyxaTb NpoLeccop
Yyepes 3anucb B €ro BHYTPEHHIOK NaMAaTb Unmn nocpeactsom autoDMA.

Ana Toro, 4ToObl NepeBecTU MPOLECCOP B PeXuM 3arpyskm xocta, Heobxoammo
NOMECTUTb Harpy3oudHbl nosbiwarwmun pesuctop mexagy nBMS mn VDD _I0. Torga Bo
Bpemsi cbpoca 3HavyeHne NnBMS Oyaet paBHO 1, UTO yKaXeT Ha OTCYTCTBME 3arpy3ku u3
EPROM.

Korga BbIGpaH pexum 3arpyskum xocTa unm nopta CBA3W, NPOLECcCop nNepexoauT B
Hepaboyee cocTosiHMe nocne cbpoca, oXmaas noka XOCT-Mpoueccop unM MNopT CBA3U
OCYLLECTBUT 3arpys3ky. 3arpy3ka XocTa MOXeT wucnonb3oBatb pernctpol AUTODMA
npoueccopa (oba kaHana), n3 KoTopblix 06a MHUUMaNM3NPoBaHbl ANa nepegayun 256 cnos
koga B 6nok 0 sayenkn 0x00-OxFF BHyTpeHHen namaTtu npoueccopa. COOTBETCTBYHOLLMI
BEKTOP MpepbiBaHus nHuumanuanpyetcs no agpecy 0x00 BO BHYTPEHHeN namsTu. Takum
obpasom, nocne 3aBepweHus DMA, npoueccop HayHeT BbIMOMHEHWE MporpamMmmbl C
agpeca 0. OTn 256 cnoB kofda AEWCTBYIOT B KadecTBe 3arpysyvka g MHMLmuanuMsaumu
ocTanbHOM NamMsaTU nNpoleccopa.

3aepy3ka nopma cesizu

3arpyska npoueccopa M3 nopTa CBA3W SABNSAETCA 3arpy304HbIM  PEXMMOM, B
KOTOPOM MpoLeccop OXuOaeT BHeLlHee YCTPOMCTBO, MOAKMOYEHHOE K MOPTY CBA3W,
4YTO6bI MPUHATL M MOMECTUTb BO BHYTPEHHIOK NaMsTb 3arpy304HyI0 NporpaMmmy.

Bce yeTblpe npvHmatrowmx kaHana DMA nopToB CBA3W MHULMANU3NPYHOTCH nochne
cbpoca ansa nepegaym 6noka 256 cnoe B agpeca BHyTpeHHen namsatyu ¢ 0 no 255 n ans
Bbl30Ba nNpepbiBaHUA nocrne npuema ©Onoka (aHanormyHo kKaHany 0O DMA).
CooTtBeTcTBYIOWME NpepbiBaHNA 3TMX KaHanos DMA ycTtaHaBnuBalTCA NO HyneBoOMy
agpecy. OTn 256 crnoB koga OEWCTBYOT B KayecTBe 3arpy3yuka gnsi vMHiumuanusaumm
ocCTasnibHOW NaMATK npoueccopa.

Mpn BbIGOpe 3arpy3knM MNOCPEACTBOM MOpTa CBA3N MMEET 3HavyeHUe COCTOSHUSA
BbiBoga TMROE Bo Bpemsi cOpoca. OTOT BbIBOA NO3BONSET BbiOpaTh LWUMPKHY LWMHBI NopTa
ceasun: 1 nnu 4 urta.

Omcymcmeue 3a2py3ku

3anyck npoueccopa B pexume «bes 3arpysku» sBNSETCA pexmmom, B KOTOPOM
NpoLeccop HayYnMHaeT UCMOSIHEHWE NporpaMmmbl C PUKCMPOBAHHOIO agpeca BO BHELLHEN
UNN BHYTPEHHeN namATh. Bblbop CTapToOBOro agpeca OCYLIEeCTBASETCS NOCpenCcTBOM
nogayu 3anpoca npepbiBaHUA o ogHon n3 nuHnn niIRQ3-0.

Ona koHdurypaumm npoueccopa B pexume 6e3 3arpyskm Heobxoaumo
nogknioyeHne BbiBoga NBMS K BbICOKOMY YPOBHK MNOCPEACTBOM pesucTtopa. Takke
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HeobXxo4MMO MOAKMYUTL BbICOKMIM ypoBeHb K BbiBogy NBM. MMeHHO 3HaveHve 1 Ha
Bxoge nBM BO Bpemsa cbpoca n paspeluaet aHanua 3anpocoB NpepbiBaHUA MO BXoAam
NIRQ3:0. 3anpoc nNpepbiBaHNS OCYLLECTBNAETCH aKTUBHbIM HA3KUM YPOBHEM CUrHana.

Kaxgblh Bxo4 3anpoca npepbiBaHUS MMeeT COOTBETCTBYHOLMA €My BEKTOp.
3HayeHne BEKTOPOB npepbiBaHus npuBegeHo Hwxke (Tabnuua 19). Kak BugHO 13
Tabnuubl, Npoueccop MOXET BbINOMHUTL CTapT C agpeca BHeWwHen namaTn 6aHkoB
namatm MSO uwnn MS1, a Takke M3 XOCT-MpocTpaHcTBa. BoamoxeH Takke cTapT u3
BHYTPEHHeN namsaTn ¢ agpeca 0.

Ta6bnuua 19 — BekTopbl npepbiBaHus NIRQ3-0 nocne cbpoca

MpepbiBaHue Apnpec
nIRQO 0x30000000 (MS0)
nIRQ1 0x38000000 (MS1)
nIRQ2 0x80000000 (NMSH)
nIRQ3 0x00000000 (BHYTpeHHAS NamMaTb)

Heobxoanmo oTmeTutb, 4TO BblGOp 3arpy3km n3 EPROM (nBMS paseH 0) He
O3Ha4yaeT HEBO3MOXHOCTb 3arpys3kM MnocpeacTBOM MOPTOB CBA3M WM XOCTOM, WK
reHepaumm npepbiBaHna nocpegcteom nIRQ3:0. 3arpyska ua EPROM He 3anpeliaet
ApYrnx Aencteuin. NoaToMy HY>KHO OYEHb BHMMATENbHO OTHOCUTLCA K Npouenype copoca
n nsberatb HEOQHO3HAYHOCTM B BapmaHTax HayanbHOro ctapta npoweccopa.
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7.2 KoHTponnep npepbiBaHUA

Y npoueccopa ecTb YeTblpe BHELIHNX NpepbiBaHus obLuero HasHavyeHnsa nlIRQ3-0, a
Takke BHYTPEHHWE rpepbiBaHMs OT ABYyX TaumepoB, DMA kaHanoB, MOpPTOB CBS3MW,
apuPMETNYECKNX  UCKIMIOYEHUIN, MYNbTUNPOLECCOPHbBIX BEKTOPHbLIX MpepbiBaHUA U
NpOrpaMMHbIX NpepbiBaHMK, 3agaBaeMbix nonb3oBaTeneM. [lpepbiBaHua MoryT 6biTb
BNoXeHHbIMU. [lpn o06paboTke npepbiBaHNSA BbIMNOMHAETCSA MNepexol MO  BEKTOpY
npepbiBaHNA, 3HaYEHNE KOTOPOro XpaHUTCA B Tabnuue BEKTOPOB NpepbiBaHNUNA.

Mpoueccop nopaepxmsaet 06paboTky nNpepbiBaHUN, ABASIOWUXCA MHAMKaTOpPaMu
PasNUYHbIX BHELLUHUX UMW BHYTPEHHUX coObiTuI. MpepbiBaHNa AendaTtca Ha NporpamMmMHble
M annapaTHble.

Bornbwas YacTb 3anpocos npepbIBaHNUI npoueccopa aBnseTcs
cneuvanuaMpoBaHHOW. YeTblpe BHEWHUMX BXxo4a W [Ba perucrpa npepbiBaHU
nogaepXusalrT npepbiBaHUA obwero HasHayveHusi. Bce gpyrme UCTOYHWKU NpepbiBaHUM
BbI3bIBAOTCA COBLITUAMN NN CreLmanM3MpoBaHHOM annapaTHOW YacTbio.

[nsa kaxxgoro 3anpoca npepbiBaHus CyLLeCcTBYeT:
pernctp B Tabnuue BeKTopoB npepbiBaHUi (rpynnbl pernctpos 0x38 n 0x39);

— 6uT B pernctpe 3awienku npepbisaHus ILAT;
6uT B pernctpe macku npepbiBaHus IMASK;
6uT B perncTpe npuoputeta npepbiBaHmns PMASK.

Homepa 6MTOB B permcrpax OAMHAKOBbI U COOTBETCTBYIOT HOMEPY MpepbiBaHUS.
OTOT ke HOMep UMEET N perncTp BekTopa npepbiBaHUs B Tabnuue.

[MporpaMMHble nNpepbiBaHUSA  BbI3bIBAOTCHA  creuuanbHbIMU - KOMaHamMu  Unu
onpeneneHHbIM1U CUTyaunsaMKn, KOTOpble BO3HUKAKOT NPWU BbINOSTHEHUN KOMaHA,

AnnapaTHble npepbiBaHUS BbI3bIBAOTCA  Pa3fMYHbIMU - COOLITUAMK, KOTOpPbIE
NPONCXOOAT B NepudepuiHbiX YCTPOMCTBaxX, MO0 BXOAHbIM CUrHaroOM Ha BbIBOAaX
BHELLHMX npepbiBaHnin (NIRQ3-0).

MpepbiBaHMe MOXeT ObiTb BbI3BAHO annapaTHbIMW OwwKnbKamMM B NPOLECCOpE,
TakuMM Kak:

— owwubka B paboTte koHTponnepa DMA,;

— poctyn K kaHany AutoDMA, korga OH BbIKITHOYEH;

— YTeHue MyIbTUNPOLLECCOPOB COOCTBEHHON 061acT NamMaTy;

— owwubka nopTa cBA3w;

— LWMpOKOBELLaTENbHOE YTEHME U3 BHELLHEN NaMATH.

MpepbiBaHWst MOTYT GbITb YyBCTBUTENbHbI K (OPOHTY MM YPOBHIO CUrHana:

— YyBcTBUTENbHBIE K (OPOHTY MpepbiBaHUs (UKCUPYIOTCA MpU UX MOSIBNEHUN
yCTaHOBKOW onpeaeneHHoro drara B peructpe ILAT. dnarn xpaHAaTca OO Tex
nop, noka He OyayT obCnyXeHbl unyn cbpolleHbl No komange. Ecnu cdnar He
cbpacbiBaeTcs BO BpeMms 06paboTkm, TO HOBOe coObiTe He OBHapyXuBaeTcs u
3anpoc UrHopupyeTcs.

— YyBcTBUTENbHBIE K YPOBHIO MpPEpPbIBAHNA OOIDKHbI NOAAEPXKMBATbL aKTUBHbIN
YypOBEHb 3anpoca A0 Hadana obpaboTku, B MPOTMBHOM Criy4yae OHW He BUOHbI.
Ecnu 3anpoc npogomkaeTca nocne o6paboTkm, 3TO CHUTAETCH HOBbIM 3aNpoOCOM
npepbiBaHUS.

AnnapaTtHble npepbiBaHus (NIRQ3-0) MmoryT GbITb CKOHUIrypupoBaHbl fobbiM 13
BapuaHToB B cooTBeTCTBUM C pernctpom INTCTL.
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UyBCTBUTENbHBIE K YPOBHIO MNpPeEpbIBaHUA OObIMHO MOSBAAKOTCA KaK HEKOTOPbI
aKTUBHbIN pe3yrnbTaT B onpefeneHHOM OOCTYMHOM PEerucTpe M aHHynupylTca YTeHuem
9TOr0 perncTpa unm 3anucbio B HEro HEAKTMBHOMO 3HayYeHust. YyBCTBUTENbHbIE K (PPOHTY
npepbIBaHNSA MHULMUPYIOTCS cObbITUEM (Hanpumep, cpabaTbiBaHMEM Tanmepa).

Kaxxgoe w©3 npepbiBaHMK npoueccopa MMeeT pPernctp BeKTopa nNpepbiBaHUM,
KOTOpbIN SIBNSIETCS agpecoMm npouenypbl, obcnyxmnBarolwen gaHHoe npepbiBaHue. Becb
perncTpoBbii dann HasbiBaeTcs Tabnuua Bektopa MNpepbiBanun (IVT). Kaxagbin pernctp
Tabnuubl 32-6UTHBLIN ANa Toro, YToObl NoAKMYaTh npouenypbl 06paboTkn npepbiBaHUN
N3 BHELUHEN UNM BHYTPEeHHen namaTtn. [ns peanusaumym npoueaypbl HavanbHOro crapTa
HEeKOTOpble PerncTpbl  BEKTOPOB MpepbiBaHWA Mpu  cbpoce  MHULMAanUM3MpyoTca
KOHKpeTHbIMK agpecamu. [pu 3arpy3ke na EPROM wnu 3arpyske u3 noptoB csasn, DMA
UHUUManNuanpyeTcs AOns  3arpysku  [AaHHblX, HadvHas c  agpeca namatv  0xO.
CoOTBETCTBEHHO MOCMe BbIMNOMHEHUS 3arpy3kn BblpabaTbiBaeTca 3anpoc NpepbiBaHus,
KOTOpoMy B Tabnuue BEKTOPOB MNpepbiBAaHUA OOMMKEH COOTBETCTBOBAaTb BEKTOP CO
3HayeHuem 0.

7.2.1 Onepauum c npepbiBaHUAMMU

Onepauun c npepbiBaHUAMWU BKNHOYAKOT YCTAHOBKY 3anpocoB MNpepbiBaHUN,
00paboTKy npepbiBaHUN WM UCKIOYEHUA WM BO3BpaT W3 npepbiBaHuA. KoHTponnep
npepbIBaHUN BKNOYAET CreayoLwmin perncTpbl yCTaHOBKU U yNpaBneHus:

— perucTp ynpasneHus npepbiBaHnamm (INTCTL);

— perncTpbl Mackun npepbiBaHnin (IMASK) — IMASKH n IMASKL,;

— perucTpbl Mmakecu npuoputeta (PMASK) — PMASKH n PMASKL;

— Peructpbl 3awenku npepbisadmi (ILAT) — ILATH u ILATL.

Bce atu peructpbol nogpobHo 6binv onucaHbl B rnaeBe «[pynna perncrpos
yrnpaBieHNs1 KOHTPOSNEPOM MpepbiBaHW». Hanuune 3anpoca npepbiBaHUSA OTpaXaeTcs
akTuBHbIM (paBeH 1) 6utom B peructpe ILAT. Ecnm cooTseTcTByOWMN emy OuT B
pernctpe mackun IMASK ycTaHoBIEH, TO 3anpoc NpepbiBaHUA NOCTynaeT Ha AafbHEeNLyto
obpabotky. Pernctp npuoputetoB PMASK xpaHuT 3anpocbl npepbiBaHUN, KOTOpbIe
npoueccop npuHAnN K obpaboTtke. [MpuopuTeT npepbiBaHUS — 3TO HOMep Outa B
pernctpe PMASK (ot 0 pgo 63). Pernctp npuoputeToB no3BonsieT OnokupoBaTb
HU3KONPUOPUTETHbLIE 3anpoCbl NpepbiBaHMA OO MOMEHTa OKOHYaHusa obpaboTkm Gonee
BbICOKONPUOPUTETHOrO. ECnNn npepbiBaHne paspeLleHo 1 ero NpUopuTeT Bbllle TeKyLlero
obpabaTbiBaemMoro npepbiBaHna (MM HeT obpaboTkn npepbiBaHUMA B AAHHBLIA MOMEHT)
TOraa KOHTponnep npepbiBaHUn dOpMUpYeT akTUBHbLIN YPOBEHb 3anpoca MnpepbiBaHus K
npoLieccopy, COMNpoBOXAdasi ero HOMEpPOM MpepbiBaHUS U aapec-BEKTOPOM npouenypbl
obcnyxuBaHua gaHHoro npepbiBaHuda. Ecnm 6ut GIE (6uT rmoGanbHoro paspelleHust
npepbiBaHnin) B pernctpe SQCTL ycTaHOBMEH, TO NPOLECCOpP NpepbiBaeT TEKYLUUA XO4
nporpaMmmbl U NepexoauT K BbINOSIHEHNIO Npouenypbl 06paboTkmn NpepbiBaHNA. Kak TOMNbKo
npepbiBaHne HaunHaeT obcnyxuBaTbcs, B pernctpe PMASK ycraHaBnmBaetcss B 1
COOTBETCTBYIOLUMA [JaHHOMY npepbiBaHuio  6uT. [aHHas ycTaHOBKa 3anpeljaeT
NPOX0oXAeHWe 3anpocoB NpepbiBaHW C NPUOPUTETOM Huke obpabatbiBaemoro. MNpn atom
npouegypa o06paboTkn  npepbiBaHMS  MOXeT  paspewutb  obpaboTtky  6onee
BbICOKONPUOPUTETHBLIX NpepbiBaHui. Kak Tonbko 06paboTka npepbiBaHUS 3akaH4YMBaETCS,
cooTtBeTcTBYOWMA emy 6uT B PMASK cbpacbkiBaeTca. 3TO NpOUCX0ANT MpU BbIMNOMHEHWM
komaHg RTI nnu RDS. lMpn atom ecnu komaHga RTI o3HavyaeT 3aBeplleHne npouenypsbl
obpaboTkn, To koMaHga RDS o3HadaeTt, 4To 00OpaboTKka TeKyLwero npepbiBaHUs MOXET
ObITb NpepBaHa ApyrMm npepbiBaHUEM, T.€. BO3MOXXHbI BITOXXEHHbIE NPEepbIBAHUS.

AKTMBHbBIA 3anpoC NpepbiBaHUSA BbI3blBA€T YCTAHOBKY COOTBETCTBYHLLEro 6uta B
pernctpe ILAT. CywecTByeT BO3MOXHOCTb MNPOrpamMMHO YCTaHOBUTb OWUT B 3TOM
perncTpe, T.e. NPUSIOXKEHNE MOXET 3MynMpoBaTb NpepbiBaHME MOCPeACTBOM 3anvcu B
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pernctp ILAT. 3anuce no agpecam ILATSTL wunu ILATSTH o6HoBnset peructp ILAT
3HadyeHnemM norunyeckoro «UJIW» cTaporo cCooepXMMoro M HOBOro 3anucbiBaemoro. B
pesynbTate, Kaxablh YCTAHOBMEHHbIM OWUT B 3anucaHHbIX AaHHbIX YyCTaHaBnvBaeT
cooTBeTcTBYlOWMIA OuUT B pernctpe ILAT. YcrtaHoBka Outa npepbiBaHusl Bbl3blBaeT B
npoueccope npeanosioXkeHme 0 BO3HWKHOBEHUW COOTBETCTBYIOLLEro npepbiBaHus. butbl
npepbiBaHNA MoryT 6biTb Takke cOpolueHbl 3anucbio B agpeca cbpoca ILATCLL wnn
ILATCLH. Takaga 3anucek npumeHsieT onepaTtop AND Kk 3anucbiBaemMbiM aHHbIM U CTapbiM
AaHHbIM pernctpa ILAT. B atom cnyvae Hyneson 6uT BO BXOAHbIX AaHHbIX cbpacbiBaeT
cooTBeTCcTBYIOWMA GUT B ILAT, TOraa Kak yCTaHOBMEHHbIN OUT OCTaeTCsa HEU3MEHHbIM.
Takum obpasom, npunoxeHne MOXeT cBpocuTb Xayulee npepbiBaHMe [0 €ero
NCNOJSTHEHUS.

Onepauun cbpoca wunu yctaHoBkn 6uT B ILAT [OMKHbI BbINONHATLCA MNpwU

crneayroLmnx yCrioBuaXx:

— HesagenctBoBaHHble (pe3epBHble) OUTbl He MOryT ObiTb yCTaHoBMEHbI. [lpn
3anMcu no agpecam YCTaHOBKW Mnn cbpoca, pesepBHble OUTblI AOSMKHbI ObiTb
HYNAMMW.

— BuTbl NPOrpaMMHOro UCKITYEHNSA N AIMYNATOPHOrO UCKNIOYEHUSI HE MOTYT ObiTb
ycTaHoBrneHbl yepe3 ILATST. [Ona Toro 4ToObl Bbi3BaTb TaKME WCKIHOYEHUS
cnegyet ncnonb3osatb KoMmaHasl TRAP n EMUTRAP.

— [pepbiBaHUS, KOTOPbIE 3aMyCcKatOTCA YPOBHEM, HE OOITKHbI NU3MEHATHCS.

— 3anucu B ILATL n ILATH He gomkHbl npegnpuHMMmaTbes (T.e. Tonbko cOpoc nnm
yCTaHOBKa).

— [pepbiBaHMe AOMKHO ObITb COpoOLIEHO B TO BpeMs, Korga OHO 3anpeLlieHo,
NHa4e OHO MOXeT BbITb 06CNYXEHO A0 TOro, kak dbyaeT cOpoLLEHO.

— Agpeca ycTtaHoBKM 1 cbpoca paboTatoT ¢ ogMHaPHBbIMU ClIOBaMM.

7.2.2 lMporpamma o6paboTku annapaTHOro npepbiBaHUA

Mpn ob6paboTke npepbiBaHUA YacTb [LEWCTBUA BbINOSHAKTCA KOHTPOSIEPOM
npepbiBaHUK, gpyras 4actb — npoueccopom. PaccmoTpum nocrnegoBaTeribHOCTb
obpaboTKkm 3anpoca npepbiBaHMSA Ha npuMmepe npepbiBaHus oT Tanmepa 0. Oencteus
KOHTponnepa npepbiBaHui 6yayT cnegyowime:

— Ecnn Tammep BKMO4YEH, U ero cyetymk mmeeT B Tekywem Takte SOCCLK
3HavyeHve 1, TO BblpabaTbiBAaeTCs aKTMBHbIA YPOBEHb 3anpoca npepbiBaHUS.
AKTMBHbIA 3anpOC CYyLLECTBYET TOSNbKO OOWH TakKT, Yero AOCTaTO4HO, 4YToObl B
cnegywuwem Takte 6utbl 2 n 52 peructpa ILAT yctaHoBunuce B 1. but 2
COOTBETCTBYET 3anpocy npepbiBaHnA oOT Tavmepa 0 C HU3KMM YpPOBHEM
npuopuTeTa, a 6ut 52 ¢ BLICOKMM YPOBHEM.

— [Npennonoxum, 4To Mbl OXXMAAeEM NPepbIBaHNE C BbICOKMM YPOBHEM npuoputeTa.
Ansa atoro 6ut 52 B peructpe IMASK gomxkeH 6bITb ycTaHoBMeH B 1. Jlornyeckoe
«M» mexay 6utom 3anpoca npepbiBaHUs 1 BUTOM Mackn paBHO 1 1 3TO roBOpUT
0 TOM, YTO NpepbIBaHNE MOXET ObITb NPUHATO K OOCNYXMBAHUIO.

— [Hanee BbinonHsaeTca aHanu3 peructpa PMASK. Ecnn 6utbl pernctpa ¢ 52 no
63- paBHbl Hymno, TO B 00paboTke HeT npepbiBaHW paBHOro unu 6onee
BbICOKOrO npuoputeTa, 4Yem oxugaemoe. B npoTuBHOM cnyyae HeobXxogumo
[OXOAaTbCA  OKOH4YaHus  obcnyxkmBaHust  Goree  BbICOKONMPUOPUTETHOTO
npepbiBaHUS.

— BbINONHEHWs oOnucaHHbIX BbiWe YCNOBUA A0CTATOYHO, 4YTOObI KOHTpoOnep
npepbiBaHUn  copmmpoBari  3anpoc npepbiBaHuMs K npoueccopy. Kpome
aKTUBHOIO YPOBHS 3arnpoca Ha JIMHUW, KOHTpoOmnsiep nepegaeT B npoueccop
HOMep npepbiBaHus (52), a Takke n3BnekaeT n3 Tabnuubl BEKTOPOB NpepbiBaHum
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3Ha4eHue pernctpa ¢ HoMepom 52 n nepegaeT ero B nNpoueccop. ATo 3HaYEeHne
€CTb agpec npouenypbl 06paboTkM HaLLero npepbiBaHus.

Koroa 3anpoc npepbiBaHUs NoCTynaeT B npoueccop (B YCTPOWCTBO YNpaBrieHUs )

nepBbiM

AencTBnem npoueccopa ABJIAETCA MpoBepKa 6uta rnobanbHoro pa3peLueHuns

npepbiBaHnn GIE peructpa ynpaenenns SQCTL. Ecnu 6ut paBeH 1 — npepbiBaHWS

paspelue
1

2
3
4

10

Hbl 1 NPOLECCOopP BLINOSTHAET creayowmne 4encTBus:
3anomuHaeT HoMep 1 agpec-BeKkTop 06paboTkM npuLLeaLero NnpepbiBaHus.
BbinonHsieT cbpoc Bcero koHBenepa YteHns komaHg Bmecte ¢ 6ycdepom IAB.
3anyckaeT YTeHne KoMaH No aapec-BeKTopy npepbiBaHus.
KoHBeriep obpaboTkM koMaHA NpoAosrkaeT M 3akaHyMBaeT o6paboTKy Bcex
KOMaH, KOTOpble HaxoOurnucb Ha KoHBenepe B MOMEHT cbpoca KoHBerepa
YTEHUs1 KOMaHA.
Korga nocnegHaa komMaHga KoHBenepa o06paboTkM 3aBepliaeT CcBoe
BbIMOSIHEHNE, MPOLLECCOP NOBTOPHO NpoOBepsieT BUT paspelleHnsa npepbiBaHUN
GIE wun, ecnu npepbiBaHUA MO-MPEXHEMY paspelleHbl, nepBas KomMaHaa
npoueaypbl 06paboTku npepbiBaHMs nocTynaet u3 6ydepa KomaH4 Ha
KoHBenep obpaboTku.
Mpn pocTkeHUn nepBOM KOMaHOOW nocnegHen ctagumn koHeenepa (W)
nponcxoauTt oopMMpPOBaHNE cUrHarna o TOM, YTO JaHHOe NpepbiBaHNe B3ATO Ha
0b6paboTky. ATOT hakT NpMBOAUT K ycTaHoBke buta 52 pernctpa PMASK un
cbpoc 6uta 52 B peructpe ILAT. YctaHoBneHHbih 6ut B pernctpe PMASK
3anpelwiaet BCe 3anpocbl MpepbiBaHUs YpoOBHEM Hwxe 53 (T.e. HoBoOe
npepbiBaHne ot Tavmepa 0 Takke 3anpelleHo). Bmecte ¢ aTum npoueccop
3anomuHaeT B cneuunanbHoMm pernctpe RETI agpec cneagytouwen komaHabl,
KoTopass [ofkHa OblTb  BbIMOMHEHaA MpyU  BbIXode U3 MpepbiBaHUS.
JononHuTensHO KO  BCEMY MNpoLEeccop  YCTaHaBnMBaeT  BHYTPEHHWN
dnar EXE_ISR, koTopbin 3anpewaet Bce npepbiBaHua. dnar EXE_ISR
yKasblBaeT Ha TO, 4YTO MpoLEecCcop HaxoguTca B COCTOsSiHAM 06paboTku
npepbiBaHuna. dnar goctyneH ans yteHus kak 20-n 6ut pernctpa SQSTAT.
Mepexoq Ha 06paboTKy NpepbiBaHUA Bbi3blBaeT YCTAHOBKY pexuma
cynepsusopa (ecnv oo 3Toro 6b11 peXxnm nonb3oBaTens).
C6poc 6uta 52 B pernctpe ILAT o3HayaeT, 4To OMUT cTan AOCTynNeH Ans npyema
HOBOrO 3anpoca npepbiBaHnsa oT Tanmepa 0.
[anee npoueccop BLINOMHAET BCEe KOMaHAbl, KOTOpble COOTBETCTBYIOT
npouenype obcnyxmBaHUa OaHHOrO npepbiBaHuA. [1na Bbixoga w3 npouenypbl
obpaboTkun ucnonbsyetcs komanga RTI.
BbinonHeHne komanabl RTI npuBogut k cbpocy buta 52 B pernctpe PMASK,
YTO paspellaeT nNPoxXoXaeHue BCeX npepbiBaHUK, KOTopble paHee
6nokupoBanucb. Takke AaHHasi koMaHAda Bbi3biBaeT cbpoc dnara EXE_ISR,
YTO CHUMaeT ONOKMPOBKY nNpepbiBaHMMA M BkMA4YaeT QyHkuum O6uta GIE.
lMpoueccop nepexoauT K BbINOMHEHUIO KOMaHA, no agpecy n3 peructpa RETI.

Mpouenypa, onncaHHas Bbiwe, COOTBETCTBYET TUMNYHOWN CUTyaumm obpaboTkmn npu
OTCYTCTBUM Kakux-nmbo aHomanun. OgHako, BO3MOXHbI Pa3fiMyHble CUTyauuu:

Ecnn nepen noBTOPHOM NPOBEPKOM paspeLLeHns npepbiBaHuin (Nocrne NosiHOoro
ocBOOOXAEHNsT  KoHBenepa o06paboTkM) oOkasbliBaeTcsl, YTO nNpepbiBaHUSA
3anpeLleHbl (3To MOXeT ObITb caenaHo komaHgowm cbpacbeiBatowen 6ut GIE),
Torga BCe AencTBusi No obpaboTke npepbiBaHUA OTMEHSAITCA U KOHBenep
nepesanyckaeTcs C agpeca, cnegyoLwlero 3a agpecomM nocrnegHen BbINoSIHEHHOM
KOMaHapbl.

Ecnu 3anpoc npepbiBaHuA M3 KOHTponnepa npuwen B npoueccop, Ho 6ut GIE
paBeH Hyn, npepbiBaHne 6yget xaatb. B 3TO Bpemsa B KOHTponnepe

© AO «lKK MunaHdp» 62



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

npepbiBaHN MOXET MOSABUTLCA 3anpoc ¢ 6onee BbICOKMM MPUOPUTETOM, YEM
Hawe. KoHTponnep npepbiBaHWA obpaboTaeT ero u nepegact B npoueccop
HOMEp W agpec-BEKTOP HOBOro npepbiBaHuda. 3anpoc oT Tavmepa 0, B 9TOM
cnyyae, 6OygeTr OTNOXEH A0 MOMEHTa OKOH4YaHua o06paboTkm HOBOrO
npepbiBaHUSA.

— BoamoxHa cuTyauus, korga 3anpoc npulien M3 KOHTpomnfepa, HO B 3TO Xe
BpeMsa npoueccop BbINOMHAN cbpoc Guta 3anpoca npepbiBaHUS B peructpe
ILAT. OTa cutyauusa npmBedeT K TOMYy YTO 3anpoc U3 KOHTposiepa npepbiBaHUN
Oynet cTaburnbHbIM B TeYEHMEe OL4HOro MM HECKOSMbKUX TakToB. TeM He MeHee,
3anpoc moxeT ObiTb 0bpaboTaH. Ecnn cHATME 3anpoca Npom3oLsio nocne unu
BO Bpems cOpoca KOHBerepa YTeHUs KOMaH, TO 3TO O3HavaeT, 4To 3anpoc
Oynet ob6cnyxeH. [Ons HageXHoOro BbINOMHEHWS NOAOGHbLIX —onepauuni
HeobxoauMO npeaBapuTenbHO 3anpellatb npepbiBaHus outom GIE, a 3aTem
NPOn3BOAMTL COPOC B KOHTPOSSiepe NpepbiBaHNUN.

Mpouenypa o06paboTKM npepbiBaHUS HA4yMHAETCA C COXpPaHEHUs KOHTEKCTa
npoueccopa, T.e. COXpaHEeHUs Ha CTeke BCeX PerncTpoB npoleccopa, KoTopble OyayT
MCnonb30oBaHbl NporpamMmmMon 0b6paboTkM npepbiBaHUS. OTO HEOBX0AMMO AN TOro, YTobbI
nocrne obpaboTkn npepbiBaHNA BOCCTAHOBUTbL MPEXHEEe COCTOSIHME Mpoleccopa W Aatb
BO3MOXHOCTb MpepBaHHON Nporpamme KOppeKTHO BO306HOBUTL paboTty. dakt obpaboTkm
npepbiBaHNA oOTpaxaeTcs B ycrtaHoBke dnara EXE ISR u 9T10 3anpewaetr Bce
npepbiBaHWe, B TOM Yucne n bonee BbICOKONPUOPUTETHbIE, YeM oxuaaemoe. Ecnu Bpems
006paboTkn npepbiBaHNSA 3HAYMTENBHO, M 3TO MOXET noBpeauTb 00paboTke 3anpoca
Bbonee NpPUOPUTETHOrO NpepbiBaHKs, NporpaMmmMa MOXeT paspeLlnTb obenyxmsaHne bonee
BbICOKONPUOPUTETHBIX NpepbiBaHWiA. [Ana aToro Heob6xoamMmo obs3aTenbHO COXpaHUTb Ha
cteke copgepxumoe pernctpa RETI, koTopbln xpaHuT agpec Bo3BpaTa U3 npepbiBaHUS.
Ons coxpaHeHna cogepxumoro RETI mncnonb3dyetcs cneumarnbHbid NCEBAOHUM 3TOrO
peructpa — RETIB.

BoinonHeHne komaHgbl j0 = RETIB;; Bbl3oBeT konupoBaHue pernctpa RETI B
pernctp jO n cbpoc dnara EXE_ISR. Cam pernctp j0 gomkeH ObiTb npeaBapuUTesibHO
COXpaHeH Ha cTeke. [locne BbINOMHEHUA YyKa3aHHOM KOMaHAbl MNpoueccop wumeeT
BO3MOXHOCTb 06cnyxumBaTb 60nee BbICOKONPUOPUTETHLIE 3anpockbl, YeMm 3anpoc 52.
OnucbiBaemasi cuTyaumsa BHOCUT KOPPEKTUBbI B MNOCNeAoBaTeNbHOCTb LEWCTBUIA MpU
BbIxoge u3 obpaboTkm npepbiBaHus. [lepen BbIXOOOM cCOAepXMMOe perucrtpa Bo3BpaTta
RETI| HeonpegeneHHO (HOBble NpepbiBaHWS MOMMM M3MeHUTb ero). [osTtomy agpec
Bo3Bpata 13 peructpa jO (MM MHOrO MecTa, rae OH XPaHWSiCH) HeobXoOMMO BEpPHYTb
obpatHo B RETI. OpgHako BbiNonHeHuMe o6blMHOM nepecbinkn RETI = jO;; Oygert
HEKOPPEKTHbIM, T.K. MOCNe 3TOM KOMaHAbl BO3MOXHO BO3HWKHOBEHME MpepbiBaHUS, U
agpec BosBpaTa MOXeT ObiTb yTepsiH. B gaHHOM cnyvyae Heobxoaumo Mcnonb3oBaTb
pernctp-ncesaoHnm RETIB. lMepecbinka RETIB = j0;; He Tonbko nepecbinaeT agpec
BosBpaTa B RETI, HO u ycrtaHaesnueaeTr cnar EXE_ISR. [llpu Takon nepecbinke
npepbiBaHNA 3anpeLleHbl, 1 BECb KOHTEKCT MOXHO 6e30nacHO BOCCTAHOBUTb, MOCIE Yero
BbIMOMNHUTL (PUHULLIHYIO KOMaHay RTI.

B Bbllwe onucaHHOM npoueaype paspelleHns npepbiBaHuin ¢ 6ofiee BbICOKUM
NPUOPUTETOM, YeM TeKylllee, pa3peLlaroTca npepbiBaHNA C NMPUOPUTETOM OT 53 U Bblille,
HO npepbiBaHME C NpuopuTeToM 52 3anpeLLeHo. ITo o3Ha4vaeT, YTo obpabaTbiBas 3anpoc
oT Tammepa 0, cywecTByeT BO3MOXHOCTb MPUHMMATb HOBLIN 3anpoc npepbiBaHUsS OT
Tanmepa, T.K. 6ut 52 B peructpe ILAT Obin cbpoweH n Tenepb MMeeT BO3MOXHOCTb
3admkcmpoBaTb HOBOE COObLITME, HO HET BO3MOXHOCTM €ro obcnyxmBatb T.K. 6ut 52 B
pernctpe PMASK ycTtaHoBneH. Takke HeT BO3MOXHOCTU OBCnyXmBaTb 3anpocCbl C
npuoputeToM Hwxke 52. Npn HeobxoaMMOoCTM paspelmnTb O0BCnyXMBaHME 3anpocoB C
npuopuTeToM HxKe 52 ncnonbadyetca komaHga RDS.
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BeinonHeHne komangpb! j0 = RETIB;; paspewaeT Tonbko npepbiBaHUs Bbiwe 52-ro,
T.K. 6ut 52 B pernctpe PMASK yctaHoBneH. BbinonHeHne komaHabl RDS BbI3biBaeT
crneayloLmne gencTeus npowueccopa:
— cbpacbiBaeTcsl B HOMb TEKYLIMA CaMblii BbICOKONPUOPUTETHBIN YCTAaHOBIIEHHbIN
6uT B pernctpe PMASK;
— cbpacbiBaeTtca donar EXE_ISR;
— BbINOJSIHAETCA Nepexoq B pexum paboTbl, KOTOPLIN NpewectsoBan obpabdoTke
npepbiBaHUS;
— BbINOMHAETCS Nepesanyck KoHBenepa B HOBbIX YCIOBUSIX.

Mepen BbinonHeHnem RDS HeobGxogumo coxpaHuTb agpec Bo3epaTta. Ecnnm
nepexon B NPEXHUN PEXUM HexenarteneH (Hanpumep, BO3BpaT B PEXUM Monb3oBaTens ¢
€ro orpaHm4yeHusiMmn), To HeobxoauMO npeaBapuTenbHO coxpaHuTb pernctp SQCTL wu
3aTeM yCTaHOBUTb B HEM BUT pexunma cynepsusopa. B atom cnyyae nocne komanasl RDS
OCTaHeTCs peXxum cynepeusopa.

[lencTBus, onucaHHble Bbllle, NO3BOMAIOT peann3oBaTh BNOXEHHbIE MpepbiBaHUA.
Bbixoa 13 nogobHbIX NpepbiBaHU BbINONHAETCS C ucnonb3oBaHmem permctpa RETIB.

OnuncaHHble OeNCTBUSA OTHOCATCA K 0bpaboTke nobOro annapaTHOro npepbiBaHuUs,
a He TornbKo 52-ro.

BoinonHeHne komaHabl Bo3Bpata u3 npepbiBaHus RTI vMmeetr ewe psAa
ocobeHHocTen. [laHHaa koMaHga ABNAETCS KOMaHL4OW nepexoaa N MOXET BbINOSTHATLCS C
onuuen npegckasaHms wnu 6e3. Mcnonb3oBaHne onuuM nNpeackasaHusl nos3sBonsieT
YCKOPUTb BbIXOA U3 NpepbiBaHNA HA HECKOSbKO TakToB npoueccopa. OgHako Heobxoammo
NMOMHUTb, YTO nMpeAckasaHuve OyadeT nonesHbiM, ecnu copgepxumoe pernctpa RETI
KOPPEKTHO B MOMEHT BbIMOSHEHUSA MpeAcKa3aHus, T.e. B MOMEHT nepedadn B NamsiTb
agpeca nuHUM kKomaHg cogepxawen RTI. Ecnu pernctp RETI 3arpyxaeTtcs
HenocpeacTBeHHO neped komaHgon RTI vnun aTo genaetca B HECKONbKUX TakTax no RTI,
TO nydwe wucnonb3oBatb koMaHgy RTI 6e3 npeackasaHusi nepexoda T.K. BCe paBHO
npenckasaHne 6yaet owmnboYHbIM 1 BCE BbINOMHEHHbIE AENCTBUS ByayT OTMEHEHDI.

7.2.3 OcobeHHOCTU COXpaHeHUs1 KOHTeKCTa npoueccopa

Bo BpemMsi BbINOMHEHMS NporpaMmmbl NPOLECCOP MOXET HaXOAUTbCS B PasfUyHbIX
pexmnmax. MOXXHO BblAenuTb ABa OCHOBHbLIX peXxuma paboTbl:

— pexum cynepsusopa (agpa unm CUCTEMHbIN);

— pexum nonb3oBaTtens.

Pexum cynepBusopa MoOXeT MMeTb HECKOSbKO NOAPEXUMOB (MW BUOOB):
— PEeXWUM BbINONTHEHUS 3a4a4N CUCTEMbI;

pexum 06paboTkn NpepbliBaHUS;

pexum 0b6paboTKM NPOrpaMMHO UCKIKOUYUTENBHON CUTYaLUW;

PEXUM OTNaaKW.

Mpoussega aHanm3 pernctpa coctosaHna SQSTAT, MOXHO onpegenuTb  Tun
nogpexuma. Ona kaxgoro u3 nogpexmmMoB MNpoLEeCccop MMeeT COOTBETCTBYHOLIME UM
perucTpbl CBA3N:

— CJIJMP — peructp cBd3n Ons BbINOMHEHUS BbI30OBOB Npoueayp npy HopmansHOM

Xo[4e nporpamMmbl Kak B peXxnume cynepsusopa, Tak 1 B pexxnmMe nosib3oBaTtens.

— RETI — pernctp cBa3u npn BO3HUKHOBEHUU MNPEpPbIBAHUS.

— RETS — pernctp cBsisan npyv BO3HUKHOBEHWW MPOrPaMMHON UCKIMIOYNTESTbHON

cuTyauuu.

— DBGE — peructp cBs3n npu Bbi3oBe amynaTopa.
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Pernctpbol cBssu RETI, RETS, DBGE wucnonb3yiotca TONbKO npu BXode B
NCKNIOYNTENBHYIO CUTYyauuio U Npu Bbixode 13 Hee. pn HopManbHOM Xo4e NporpaMmbl
ana ceasm ucnonbsyetca peructp CJMP. B npoueccope vcnonb3yeTcs oauvH perucrp-
yKkasaTernb cTeka, obwmin ons scex pexumoB. OHaKO B Ka4eCTBe yKasaTens cTeka MoXeT
6bITb ncnonb3osaH nbon ot 0-ro Ao 30-ro pernctp IALU, HO N0 YMONYaHMIO KOMMUASTOP
ncnonb3yeT B KayecTBe ykasaTensi cteka peructp J27/K27. Ha annapaTHOM ypoBHe
npoueccop noaaepXxvBaeT pasfefibHble pernctpbl J27/K27 ana pexuma cynepsusopa
(KSP nnn SP) u pexnma nonb3osatens (USP).

Pexum pabotel € AByMA yKkasaTensmMu CTEKOB BO3MOXEH TOMbKO Mpu
yctaHoBneHHoM ©Oute SQCTL[14]. Ecnn 6ut SQCTL[14] paBeH Hynio, npoueccop
pabotaetr Cc o6wmMM [N BCEX PEeXMMOB ykasatenem cteka. B pexume gqgpa
pernctp j27/k27 cootetcTByeT KSP, a Takke MMeeTcss BO3MOXHOCTb YTEHUSI U 3anucu
ykasaTtena USP uyepes pesepBHbIi pernctp Homep 27 rpynnbl pernctpoB 6asbl U AMAWHbI
uuknmyeckon agpecauum moaynen IALU. B pexume nonb3oBatenda j27/k27 pocTyneH
Tonbko kak USP. Bblbop ykasaTensa cTeka ocywecTBngeTcs cnegyowmm obpasom:

— Ecnv npoueccop HaxoanTcs B pexnme 0b6paboTku npepbiBaHUSA — UCMONb3YeTCs

KSP.

— Ecnu npoueccop HaxoauTca B pexmme obpaboTKn UCKMUYNTENbHOM CUTyaumnm —

ncnonedyetca KSP.

— Ecnv npoueccop HaxoauTcs B pexnme amynatopa — ncnonbdyetca KSP.

— Ecnv npoueccop ucnonHsaeT npuknagHyto 3agady n 6ut SQCTL[9] paBeH Hynto —

ncrnonbadyetca USP.

— Ecnu npoueccop wucnonHaeT npuknagHyw 3agady v 6ut SQCTL[9] paseH

eanHuue — BbIOOp ykasatensa onpeaensietcss 6utom SQCTL[7]: ecnn 6uT paseH
Hynto — KSP, nHave — USP.

Takum obpasom, B pexume cynepBuM3opa BO3MOXHa paboTa Kak C ykasaTernem
aapa, Tak U ¢ ykasaTtenem nonb3oBaTtens.

OcCHoOBHbIE TPYAHOCTW B BbliOOpe ykasaTensi MOryT BO3HWKHYTb B MOMEHT CMEHbI
pexunma, Tak Kak n3-3a Hanmuus KoHBenepa asbl YTEHUS U 3anMcn PerncTpa pasHeceHbl
BO BPEMEHM M Pa3fiMyHbIM MOMEHTaM BpPEMEHM MOryT COOTBETCTBOBATb pPasfnyHble
PEXMMbI.

lMpouecc cmeHbl pexunma nocpeacteoM moamdukaumm duta SQCTL[I9] Hamnbonee
Ges3onacHbln, Tak KakK Kaxablh pas nocrne 3anucn pernctpa SQCTL npowucxoaut
nepesanyck KoHBenepa. ATo rapaHTUpyeT, YTO KOMaHAb!, CrieaylLmne 3a CMEHOM pexnma,
N3BNEKAKTCA U BbIMOMHATCA B TPEOYEMOM pexume.

CmeHa pexuma nocpeacTBOM  MPOrpaMMHOM  UCKIOYMTENbHOW  CUTyauuu
(yctaHoBka SWI _mode) ©6e3onacHa BO Bpemsi Bxoga B 00paboTumk, Tak Kak
BO3HMKHOBEHME UCKMIOYMTENbHOW CUTYyaLmMm NpuBoauT K cOpoCy KOHBenepa, ero O4MCTKeE U
nocrnegywuwlemy nepexogy Ha nporpammy o6pabotkn. besonacHbii  Bbixog U3
obpaboTtumnka pommkeH ObITb peanu3oBaH COOTBETCTBYWOWMUM obpa3oM. Bbixog wu3
obpabotunka (cbpoc SWI_mode) ocywecTBnseTcs NocpeacTBOM  BbINOSIHEHUSA
komaHabl RTl. [daHHaa komaHga pommkHa wucnonHateea ¢ onumen RTI (NP). 3710
rapaHTMpyet cOpoc KOHBeWepa MOCne CMEHbl pexuvma W nocrneaylollee KOppekTHoe
MCnonb3oBaHWe ykasaTens CTeka (a Takke paboTy yCTponcTBa 3aLmThl).

CmeHa pexuma nocpefCTBOM annapaTHOro npepbiBaHus (yctaHoBka ISR_mode)
GesonacHa BO Bpems Bxoga B 06paboTyuk. OTO rapaHTUpyeTcs annapaTypow
npoueccopa. [lpu3sHak npepbiBaHUA OBMXKETCS MO KOHBEMEpY OOHOBPEMEHHO C
KomaHgamu obpaboTyumka u ocyLlecTBNAeT BblIOOp KOPPEKTHOro ykasaTens cTeka, ecnu
nepeble KoMaHabl 0OpaboTumka MCNONb3YKT YyKasaTenb. besonacHbin BbIXO4 U3
npepbiBaHna (cbpoc ISR_mode) gomkeH 6bITb peanu3oBaH COOTBETCTBYHOLLMM 06pasom.
Bbixog ocyulectBnseTrca nocpeactBsoM BbinosiHeHUA komanabl RTI. [JaHHas komaHaa
AomkHa mcnonHatbes ¢ onumen RTI (NP). OTo rapaHTuMpyeT cOpoc KoHBerepa nocrne
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CMeEHbI pexnma 1 nocneayoLlee KOppeKTHOe MCMoNb3oBaHME yKasaTtens cTeka (a Takke
paboTy yCTPONCTBA 3aLM1Thl).

Cbpoc pexumma 006paboTkM annapaTtHOro npepbiBaHUS UAM  MPOrpaMMHOro
npepbiBaHNA MOXeT ObiTb BbINOSHEH He Tonbko komaHgon RTI, Ho n komangon RDS.
OnacHocTb ncnonb3oBaHusa komaHabl RDS npu paboTe ¢ pasHbiMK ykasaTensamu cteka, a
Takke C YCTPOMCTBOM 3alUMThbl, CBA3AHO C TEM, YTO BbINOSIHEHNE KOMaHabl RDS npusoant
K BO3BpaTy B PpexuMm, npeflwectBoBaBlWMA npepbiBaHuio. [lpu paboTte B pexume
pasgenbHbiX ykasaTernen creka nocne BbINONHeHUst komanabl RDS 6ygeT BbiNonHeH
nepesanyck koHBenepa. [1o BbinonHeHust komaHabl RDS 6yaeTt goctyneH ykasaTtenb cTeka
cynepsusopa, nocne RDS — 310 moxeT 6bITb ykasaTenb cTeka cynepsusopa unu
nonb3oBaTens.

lMockonbKy BO3MOXHO MCMOMb30BaHWe cpasy ABYX yKasaTenewn creka, coxpaHeHue
KOHTEKCTa MOXeT ObITb YCKOPEHO, €Cnv CTeKM pasmellalnTcsa B pasnuyHbix GaHkax
namaTn. OTO NO3BONSAET 3a TaKT COXPaHUTb BOCEMb PernctpoB npoueccopa. Ecnu
MCNoNb3oBaHMe ABYX CTEKOB HEYAOOHO, MOXHO MCnonb3oBaTh akT pasdmeHns Kaxaoro
BGaHka BHYTpEeHHeN nNnamATh Ha ABe MOMOBUHBI, OQHA U3 KOTOPbIX — YeTHble KBaL4pOCMOBa,
BTOpas — HeYyeTHble. B aToM cnyvae pernctp K27 mMoxeT XpaHUTb KOMuIo ykasaTtens J27, u
Npy COXpPaHEeHWW KOHTEeKCTa BO3MOXHa paboTa cpady C napon KBaapoCnoB. 3TO
MO3BOMSIET COXPAHSTb M BOCCTaHaBNMBaTbL Cpa3y BOCEMb PErMCTPOB.
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7.2.4 O6paboTKa NporpaMMHbIX NpepbIBaHUN (MCKITHOYEHUN)

NcknioyeHns — nporpaMMHble MpepbiBaHUS, Bbl3blBAEMbIE  UCMNOSTHAEMbIM
nporpaMmHbIM kogoMm. pu aTom mMoryT 6biTb cneunanbHble komaHabl (TRAP, EMUTRAP)
UM CUTyauuu KOTOpble BO3HWMKAKOT MpPU BbINOSIHEHMM KOMaHg. Cpegu Takux cuTyauuin
MOryT OblTb aHOManuu Npu BbIYUCIIEHUM C MNNaBatollen 3ansaTon, OOCTYN K ANUHHBIM
cnoBam MO HEeBbIPOBHEHHOMY agpecy u apyrme. ObpaboTka NporpamMMHOro npepbiBaHUs
OTNMYaeTcs OT annapaTHOoro:

But GIE He umeeT 3HayeHus npu obpaboTke MCKMYeHUN. [na nporpaMmHbIX
npepbiBaHNN NCNONb3yeTcsa cneunanbHblii 6uT rmobansbHoro paspeleHms SWIE.
YacTb nporpamMHbIX NpepbiBaHUA MeeT uHanBmuayanbHble 6UTbl paspeLleHus.
OTO KacaeTCcsa UCKNIOYEHWI, KOTOPble BO3HUKAKOT B BbIMUCIUTENBHBLIX MOgyNaAxX X
nY. [pyrne uUcknoyYeHns He NMerT cneunanbHblix OUT Ons paspeLueHunsi, Kpome
rnobansHoro.

[MporpamMmHOe npepbiBaHWe MNPOUCXOAUT Ccpasy 3a BbIMOMHEHMEM KOMaHAbl
MHULMMpPOBaBLLEN 3TO cobbITHE.

[na xpaHeHns agpeca Bo3BpaTa Ucnonb3yeTcs crneunanbHbin pernctp RETS, a
He RETI.

BO3HMKHOBEHME WCKNIOYEHME MPUBOAUT K YCTaHOBKe 62-ro ©uta peructpa
PMASK, 4T0 03Ha4aeT 6510KMPOBKY BCEX annapaTtHbIX NpepbiBaHUNA.

B kavecTtBe agpeca-BekTopa npoueaypbl 06paboTkn UCKNYEHU UCMonb3yeTca
cogepxummoe peructpa IVSW.

BO3HWKHOBEHME UWCKMIOYEHUS MNPUBOAUT K YCTAHOBKE creuuanbHoro 6uta
EXE_SWI. but Bngen B 21-m paspsge pernctpa SQSTAT. but moxeTt ObiTb
YCTaHOBMEH TOSIbKO NPU BO3HUKHOBEHUWN UCKITOUYNTENBHOM CUTyaumn. but moxet
ObITb COpOLLEH TOMNBbKO NpU BbiIXoAe N3 06paboTKkM UCKIoYeHUs MO0 KomaHaom
RDS. Hukaknx gpyrmx mexaHmamoB YCTaHOBKM unm cbpoca gaHHoro 6uta HeT.
YcrtaHoBka 6uta EXE_SWI npmBoant K nepexony B pexum cynepsusopa (ecnu
paHee Obin pexvm nonb3oBaTens). Takke 3TO NPUBOAUT K 3anpeLleHuo Bcex
NPOrpaMMHbIX U annapaTHbIX NpepbIBaHUMN.

Ecnu npn 06paboTke NCKNIOYNTENBHOW CUTYaLMN BO3HUKIIO HOBOE UCKIIOYEHME,
TO OHO He ByaeT obpaboTaHo.

MocnepoBaTenbHOCTb AENCTBUN npoueccopa, BblnoJiHAeMasa npn BO3HUNKHOBEHUN
NCKITIOUYNTENBHON cuTyauun:

B none SQSTAT[11:8] npoueccop coxpaHAeT KoA UCKIHYUTENBHOM CUTYyaLun.
Ecnn cutyauma 6Obina BbidBaHa komaHgon TRAP, 1o B none SQSTATI[7:3]
OOMNOSTHUTENBHO COXpaHsAeTcs NapamMeTp JaHHOM KomaHabl. Bce aTo nossonser
NOeHTUULNPOBaTb NCTOYHUK UCKITIOYEHUS.

CbpacbiBaeTcsa BeCb KOHBEWep npoueccopa M HadMHaeTCa YTeHWe KomaHza no
agpecy mn3 peructpa IVSW.

B peructpe RETS coxpaHsieTcsa agpec Bo3BpaTa, a MMEHHO agpec nepBou
KOMaHAbl IMHUM cnegyeMon 3a NUHUEN KOMaHL Bbl3BaBLUEN UCKINIOYEHNE.

but PMASK[62] ycTtaHaBnuBaetca B 1, 3anpewas Bce annapaTHble
npepbiBaHUS.

YctaHaenuBaeTca BHyTpeHHuUn cpnar EXE_SWI, nepeBoasa npoueccop B pexum
cynepBusopa 1 3anpeLyas Bce annapaTHble U NporpaMmMHble NpepbiBaHUS.
[anee npoueccop BbINONHAET BCe KOMaHAbl npoueaypbl  06paboTku
NCKIMIOYMUTENBHOWN CUTyauuMn.
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— [llepen BbIXOOOM M3 MpepbiBaHMS NporpamMmma KonupyeT COLEPKMMOE pernctpa
RETS B peructp RETI ¢ nomowbto komangbl RETI = RETS;;. Peructp RETIB B
AAHHOM criyvae He JOIKEeH UCMOoNb30BaThCS.

— Bbixog 13 o6paboTumnka oCyLLECTBSETCA C NOMOLLbIO KOMaHabl RTI.

lMockornbKy Mpy BO3BpaTe M3 NPOrpaMMHOro fnpepbiBaHUS UCMOMb3YeTCs pPerncTp
RETI, To nocnegoBatenbHOCTb BbIXO4a MOXET ObITb TAKON:

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

Takmm o6pas3omM, BUMAHO, YTO NPU BO3HWKHOBEHWW MNPOrPaMMHOIO MnpepbiBaHUSA
CO34alTCA OYEeHb CTPOrMe OorpaHnYeHusl B MOBeAEeHMM npoueccopa. Takke, kak 1 npu
annapatHoMm. OpfHako, BO3HWKHOBEHWE annapaTtHOro npepbiBaHUA He 3anpeLiaeT
06paboTKy nNporpamMHOro NpepbiBaHUSA, €CNU OHO BO3HUKHET MpW BbIMOSTHEHUN KOMaHA
annapaTtHoro obpabotumnka. [lpn o06paboTke nNporpaMMHOrO npepbiBaHUS MOXHO
paspeLlmnTb annapaTtHble npepbiBaHuA. [na atoro Heob6xoaMmMo BbINONHUTL kKoMaHay RDS,
4YTO NPMBELET K CreayoLemy:
— [Mpounsongetr cbpoc 6uta PMASKI[62], T.e. BCce annapaTHble NpepbiBaHUS B
KOHTpOnnepe npepbiBaHWUA CTaHyT JOCTYMHbI.

— lNpomnsonger cbpoc 6Guta EXE_SWI. AnnapatHble npepbiBaHUS CTaHyT
ynpaenateca 6utom GIE, a nporpammuble SWIE. [lpousongeTr BosBpaT K
npeablaywemy pexmmy paboTbl.

Mpn ncnonb3oBaHun komangbl RDS Heobxoammo 3apaHee NPUHATL Mepbl, YTOObI
nocnegywowme cobbiTuss He MOBMAUSNM Ha KOPPEKTHOE WCMNOSIHEHUE MPOrpaMMHOro
obpaboTuunka.

[MporpaMmHoe npepbiBaHNE MOXET ObiTb BMIOXEHHbIM B annapaTHoe. OTOoT hakT
MOXHO oTcneauTb, ecnu oba 6utel EXE_ISR n EXE_SWI paBHbl 1. B nogo6Hown cutyaumm
komaHgbl RTI unn RDS okasbiBaloT BMaHUeE Tonbko Ha 6ut EXE_SWI, n nx ncnonHexne
O3Ha4aeT nepexon Ha ypoBeHb annapaTHoro obpaboTyumka.

7.2.5 Ob6paboTKa npepbiBaHUN IMynsiTopa

MpepbiBaHMs amynaTopa — 3T0 COObITUS, KOTOpble MpPMBOOAT K nepexoay
npoueccopa B pexvm aMynsauMu, Korga BCe ero OencTBUS YynpaBnstoTcs NOCPeacTBOM
komaHa vepes nHtepdenc JTAG. NoagobHoe npepbiBaHME MOXET ObiTb BbI3BAHO:

— komaHgon EMUTRAP;

— cpabaTtbiBaHNEM TOYKM HAOMOAEHWS;

— annapatHbiM 3anpocomMm u3 JTAG uHtepdenca.

O6paboTka gaHHOro TuNa NpepbIBaHNUn UMEET creayowme 0COO6eHHOCTH:

— CneumnanbHbin 6uT rnobaneHoro paspewennsa DBGEN. butel GIE n SWIE He
BINUSIOT.

— [lNpepbiBaHusa oT Tovek HabnoaeHna n n3 JTAG umerot gONONHUTENbHbIE OUTHI
paspeLueHus.

— [pepbiBaHne npoucxoguT cpasdy 3a KOMaHAOW, KOTOpas MOKMHYMa NOCMEOHIoH

cTagmto koHBenepa W B MOMEHT BO3HMKHOBEHMS 3anpoca.

[na xpaHeHusa agpeca Bo3BpaTa Ucnonb3yeTcs cneunanbHein pernctp DBGE.

— B kayecTtBe apgpeca-Bektopa  npouenypbl  00paboTkm  mMcnonb3yeTtcs
doukempoBaHHbI agpec 0x001F_03A4.
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— BO3HWKHOBEHME UCKNIOYEHUA NPUBOAUT K YCTAHOBKE cneuumansHoro éuta EMUL.
But BugeH B 22-m paspsage pernctpa SQSTAT. but moxeT GbiTb yCTaHOBMEH
TOSIbKO MPU BO3HWUKHOBEHUW LOAHHOM WUCKNKOYUTESIbHOW cuTyauuu. but moxer
ObITb COPOLUEH TOMBKO MpW BbiIXOAe M3 06paboTkM ucknoveHns komaHgon RTI.
MHbIX MEXaHNM3MOB YCTaHOBKM Unn cbpoca gaHHOro 6uta He cyLlecTByeT.

— YcrtaHoBka 6uta EMUL npuBoant K nepexony B pexum amynsitopa. Takke 3To
NPUBOAUT K 3arpeLLeHnto BCex NporpaMMHbIX U annapaTHbIX NpepbiBaHNUNA.

[MocnepoBaTenibHOCTL AENCTBMIA Npoueccopa BbIMOMHAEMbIX NPU BO3HUKHOBEHUU

npepbiBaHNA aMynaTopa crnegyoLas:

— B none SQSTAT[15:12] npoueccop coxpaHseT KoA UCKNIYNTENBHON CUTYaLUN.
OTO NO3BOSIAET MAEHTUPUUMPOBATL UCTOYHUK UCKITIOYEHUS.

— CobpacbiBaeTca BeCb KOHBEWEp npoLeccopa M HauyMHaeTCsl YTeHWe KoMaHzg no
agpecy 0x001F_03A4. MNpu 3TOM U3MEHeHUA agpeca He npoucxoauT. [JdaHHbIn
agpec COOTBETCTBYET pernctpy komang uHtepdgenca JTAG, T.e. npoueccop Bce
BPeMS UCMOSHSAET Te KoMaHabl, KoTopble emy BbicTaBnseT JTAG nHtepdeiic.

— B peructpe DBGE coxpaHsieTcs agpec Bo3BparTa.

— YcraHaBnuBaeTcs BHyTpeHHuM dnar EMUL, nepeBogsa npoueccop B pexum
3aMynsTOpa 1 3anpeLlasi Bce annapaTtHble U NporpaMMHble NpepbiBaHUS.

— [anee npoueccop BbINOMHAET BCe KOMaHAbl, KOTOpble MpedocTaBnsieT emy
JTAG uHTepdenic.

— [lepen BbIXOAOM M3 NpepbiBaHMA NporpamMma KonvpyeT CoAepXumoe perncrpa
DBGE B peructp RETI ¢ nomowbto komangsl RETI = DBGE;;. Peructp RETIB B
AaHHOM Crlyyae He JOIKeH UCMNoMb30BaTbCA.

— Bbixog 13 o6paboTumnka OCyLLECTBSAETCA C NOMOLLbIO KOMaHabl RTI.

Tak kak npu BO3BpaTe M3 NPOrpaMMHOro npepbiBaHns ncnonb3yetcsa pernctp RETI,
TO NOCneaoBaTeslbHOCTb BbIXOA4a MOXET ObITb TaKOW:

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

[MpepbiBaHMe amyngaTopa HaknagblBaeT Cepbe3Hble OrpaHuYeHUst Ha nepedeHb
KOMaHA, KOTOpble AOSMKHbI noctaBnATbCca MHTepdencom JTAG. Hanpumep, 3anpeLieHbl
nobble koMmaHabl nepexoga u T.4. lNpu nepexoge B pexum amynstopa 6rokupyloTcs
HEeKOoTopble annapaTHble pecypcbl. Hanpumep, TaiMepbl OCTaHABMMBAKOTCA U HE MEHSAT
CBO€ 3Ha4YeHus1 40 MOMEHTA BbIXO4a 13 pexmma aMynsauuu.

7.2.6 WcTo4HMKM npepbiBaHUM npoueccopa

Ta6bnuua 20 — Tabnuua BeKTOopa nNpepbiBaHUN

Mpuopurter MpepbiBaHue OnucaHue CpabartbiBaHue
63 (CaMblIi BbICOKUIA) PesepBHbie Pe3epBHble
62 SW lMporpammMHoe uUcknioYeHne Mo ypoBHtO
61-58 PesepBHble PesepBHble
57 HWERR AnnapaTtHas owwmbka Mo ypoBHtO
56-54 Pe3epBHble PesepBHble
53 TIMER1H Bblcokuin npuoputeT Tanmepa 1 Mo cppoHTy
52 TIMEROH Bbicokuin npuoputeT Tanmepa 0 Mo cpoHTy
51 PesepBHble PesepBHble
50 nBUSLOCK BnokunpoBka LUNHBbI Mo cppoHTy
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Mpuopurter MpepbiBaHue OnucaHue CpabaTbiBaHue
49 PesepBHble PesepBHble
48 VIRPT BekTopHoe npepbiBaHne Mo dopoHTYy
47-45 PesepBHble PesepBHble
44 nIRQ3 Bbisog nIRQ3 Mo copoHTy 1nm
MO YPOBHIO
43 nIRQ2 BbiBOA NIRQ2 Mo dponTy nnw
No YPOBHHO
Mo ppoHTy nnu
42 niRQ1 BbIBOA NIRQ1 n‘f‘;pOB{m
41 nIRQO BbIBOA NIRQO Mo dponTy nnm
Nno YPOBHHO
40-39 PesepBHble PesepBHble
38 DMA13 DMA kaHan 13 Mo dpoHTy
37 DMA12 DMA kaHan 12 Mo dpoHTYy
36-33 PesepBHble PesepBHble
32 DMA11 DMA kaHan 11 Mo cpoHTy
31 DMA10 DMA kaHan 10 Mo dopoHTYy
30 DMA9 DMA kaHan 9 Mo dpoHTy
29 DMAS8 DMA kaHan 8 Mo cpoHTy
28-26 PesepBHble PesepBHble
25 DMA7 DMA kaHan 7 Mo dopoHTYy
24 DMAG DMA kaHan 6 Mo dpoHTYy
23 DMAS DMA kaHan 5 Mo cpoHTy
22 DMA4 DMA kaHan 4 Mo cpoHTy
21-18 PesepBHble PesepBHble
17 DMA3 DMA kaHan 3 Mo ppoHTy
16 DMA2 DMA kaHan 2 Mo cpoHTy
15 DMA1 DMA kaHan 1 Mo cpoHTy
14 DMAO DMA kaHan O Mo ppoHTy
13-10 PesepBHble PesepBHble
9 LINK3 3anpoc nopta cBa3n 3 Mo ypoBHtO
8 LINK2 3anpoc nopTa cBA3n 2 Mo ypoBHtO
7 LINK1 3anpoc nopTa cBsA3n 1 Mo ypoBHtO
6 LINKO 3anpoc nopTa cesa3n 0 Mo ypoBHt0
5-4 PesepBHble PesepBHble
3 TIMER1L Huskun npuoputeT Tanmepa 1 Mo cpoHTy
2 TIMEROL Husknin npuoputeTt Tanmepa 0 Mo ppoHTy
1 PesepBHble PesepBHble
0 (camblin HU3KNI) KERNEL a0po Mo ppoHTy

7.2.6.1 [pepbieaHusi no cpabambieaHuro malimepa

NmeeTca yeTbipe NpepbiBaHNA OT TaMepoB: ABa 4SS KaX4oro Tanmepa, ogHO — C
BbICOKMM MPUOPUTETOM M OOHO — C HU3KMM. [1Ba nNpuopuTeTOB ANA OAHOro Tanmepa
peanu3oBaHbl ANs BO3MOXHOCTM BbIOpaTh NoMb30BaTENo YPOBEHL NpUopuTeTa.

Pernctpbl BekTOopa npepbiBaHu  Tammepa: IVTIMEROHP, IVTIMER1HP,
IVTIMEROLP, n IVTIMER1LP. B cny4ae npepbiBaHUs OT Tanmepa, yctaHaBnuaatoTcs oba
H6uTta npnoputeToB (BbICOKMI U HU3KUI) B ILAT (Hanpumep, ansa Tanmepa 0 — 310 6uThl 2 1
52).

© AO «lKK MunaHdp» 70




Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

C6poc unu yctaHoBka buTa 3anpoca npepbiBaHus OT Tanmepa B peructpe ILAT ¢
nomowbto agpecoB ILATSTx wmnu ILATCLXx okasbiBaeT BnudHWe cpady Ha oba 6uta
Tanmepa, T.€. HemMb3s pasrpaHMYmMTb 3anpoc HU3KOro OT 3anpoca BbICOKOro npuopuTeTa.

Mocne cbpoca npoueccopa NpepbiBaHUS TaMEPOB OTKIIHOYEHbI, U BEKTOPbI He
MHULMaNN3NpOoBaHbI.

7.2.6.2 [pepbieaHusi Ha ob6cnyxueaHue nopma cesi3u

CyLwecTBylOT 4eTblpe KaHana MopTOB CBA3W, KOTOpble OObIMHO paboTatoT C
BblgeneHHbiMM MM kaHanamm DMA. Peructpbl Bektopa o6CnyxuBaHusi nopta CBs3W:
IVLINKO, IVLINK1, IVLINKZ2, n IVLINKS3. Koraa gaHHble noctynatoT B 6ydep npnemHuka
nopta CBSA3M U cooTBeTcTByOWMUN eMmy kaHan DMA He uHuuManun3mpoBaH, MOPT CBSA3M
dopmMupyeT 3anpoc npepbiBaHna Ha obcnyxusaHue. Nocne cbpoca npepbiBaHMS NOPTOB
CBSI3U OTKIOYEHbI, N BEKTOPbI HE MHULMANN3NPOBaHbI.

7.2.6.3 [pepbieaHus 3asepweHusi pabomsi kaHasoe DMA

Nmeetca 14 kananoB DMA. Kaxgbim kaHan DMA MoxeT reHepupoBaTb
npepbiBaHne. Peructpol Bektopa: |IVDMAO, IVDMA1, IVDMA2, IVDMA3, IVDMA4,
IVDMAS5, IVDMAG6, IVDMA7, IVDMAS, IVDMA9, IVDMA10, IVDMA11, IVDMA12, n
IVDMA13. Ecnu 6uT paspelueHus npepbiBaHusi B perucTpe ynpasrneHusa nepegaden DMA
ycTaHoBreH, To kaHan DMA reHepupyeT npepblBaHWe, Korga KkaHan 3aBepluaeT nepegady
6noka. lNocne cbpoca npepbiBaHMa DMA BKNOYEHbl, U BEKTOPbl MHULMANU3NPOBaHLI
HYNSAMU NS 3arpy304HbIX Lenemn.

7.2.6.4  [lpepbieaHusi om eHewHuUx ucmo4yHukoe (nIRQ3-0)

CywecTByeT 4YeTblpe BHELWHUX NpepbiBaHNA ObLero HasHavyeHuUs, KoTopble MOryT
ObITb 3anporpamMmupoBaHbl Kak YyBCTBUTENbHblE K YPOBHIO WUNK (PpoHTY. Peructpbl
BekTopa BHelHux npepbiBaHnin (NIRQ3-0): IVIRQO, IVIRQ1, IVIRQ2, n IVIRQ3. Korga
aKTUBMpYeTCa OOWH M3 BXOLOB, 3anyckaeTcs npepbiBaHWe (eCnv OHW paspeLueHbl). Tun
npepbiBaHNA No (OPOHTY MM ypoBHKO nporpammupyetcs B pernctpe INTCTL. BeiBogbl
BHEWHMX npepbiBaHui (NIRQ3-0) no3BONAKT npoueccopy nonyyaTb  CUrHanbl
npepbiBaHUN OT BHELUHNX YCTPOWCTB.

Mocne cbpoca npepbiBaHnss NIRQ MoOryT ObiTb BKMAOYEHbI UMM BbIKIIOYEHbLIL. JTO
3aBUCUT OT BbIDpaHHOIo pexunma crtapTta npoueccopa.

7.2.6.5 BekmopHoe npepbieaHue

BekTopHOe npepbiBaHNe — NpepbiBaHne 0OLEro HasHauYeHUs Ons UCNonb30BaHUS
apyrum mactepom. [pyroe Bepgyllee YCTPOMCTBO MMM MPOLIECCOP MOFYT 3anucbiBaTb
agpec B 3TOT perncTp. 3anuch Bbi3biBAaET YCTAHOBKY 3anpoca npepbiBaHus, a 3anMcaHHoe
3HayeHue B pernctpe — agpec obpaboTku npepbiBaHus. Pernctp BekTopa npepbiBaHns —
VIRPT.

Mocne cbpoca BEKTOPHOE MpepbiBaHMe paspelleHo, HO  BEKTop  He
MHULMANM3MpOBaH.

7.2.6.6 [lpepbieaHue om 3axeama WUHbI

lMpepblBaHMe 3axBaTa LWMHbBI MPOUCXOANT, KOorga yCTaHoBIEH OUT 3axBaTa LUUHbLI B
pernctpe NnBUSLOCK 1 npoueccop CTaHOBUTCA MacTepOM LWWHbI. Peructp BekTtopa
3axsaTta wuHbl — [VBUSLK. [laHHOe npepbiBaHMe NCNOMb3yeTcs Ans HanoMMHaHUSA O TOM,
4YTO MPOLLECCOp 3axBaTuil BHELUHIOW LWKHY. [lpoueccop MOXeT Ucrnonb3oBaTb AaHHOE
npepbiBaHWe ONA COKpalleHUs BO3MOXHOro BPEMEHW MPOCTOA NpU AO0CTYNe K BHELUHEW
namMsTy B MyIbTUNPOLIECCOPHOWN CUCTEME.

Mocne cbBpoca npepbiBaHWe 3axBaTa LWKMHbI BbIKMKOYEHO, W BEKTOpP He
NHULNANN3NPOBaH.
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7.2.6.7 [lMpepbieaHue om annapamHou owubku

MpepbiBaHe annapaTHOM OLIMOKKN yKa3biBaeT Ha OOHY M3 BO3MOXHbIX OLUMOOK:

— Owwubka B DMA. TlpyM wuHMUMANU3auMM HEKOTOPOro KaHana obHapyxeHa
ownboYHasa cutyaums.

— Owwnbka B AutoDMA kaHanax. YkasblBaeT Ha TO, YTO Mpu BbIKNIOYEHHOM KaHarne
B Hero Gbina npou3BedeHa 3anucb AaHHbix. but 17 B SYSTAT aktuBeH, ecnu
NpOn3oLLSIo AaHHOe cobbiThe.

— LunpokosewatenbHoe YTeHMe U3 BHeLHeN namatn. but 16 B SYSTAT akTuBeH,
ecnu npousoLuna gaHHas owmnbka.

— Poctyn k oTknovyeHHon SDRAM. But 18 B SYSTAT aktuBeH, ecnv nponsoLsio
AaHHoe cobbiTme.

— MynbTunpoueccopHoe asTouyTeHune. but 19 B SYSTAT aktuBeH, ecnu
NpON30oLLSIO AaHHOE cobbiThe.

— Owwnbka nopta cBsasn. B ogHom m3 pernctpoB LSTATx B nonax RER wnn TER
aKTMBHa omnbKa.

Pernctp BekTopa npepbiBaHMin annapaTHbIX ownbok — IVHW.
Mocne cbpoca npepbiBaHWe OT annapaTHOM OLUMOKW BbIKIHOYEHO, U BEKTOpP He
MHULMANM3npoBaH.

7.2.6.8 [lIpoepaMMHbIe UCKITFOYEHUS

[MporpamMMHbIe UCKMOYEHUST — MPEPbIBaHNSA, NOSIBASIOLLMECS BO BPEMS BbINOSTHEHUS
nporpammHoro koga. Ecnu npoucxognt wucknwodveHne un 6ut SWIE paBeH Hyno —
UcknoveHne TepseTcs. BekTop npepbiBaHU  NPOrpaMMHbIX — MCKNoYeHun IVSW.
[MporpaMMHbIe UCKITOYEHWS BKITOYAOT B cebs cneayowmne cutyaumm:
— owwnbka paboTel Cc nnasawwen Touykon, ecnm oOut IVEN B peructpe
XSTAT/YSTAT ycTaHOBEH;

— ucyesHoBeHne pesynbTata, ecnm 6ut UEN B peructpe XSTAT/YSTAT
YCTaHOBIIEH;

— nepenonHeHne pesynbtata, ecnu 6ut OEN B pernctpe XSTAT/YSTAT
YCTaHOBJSIEH;

— komaHga TRAP;

— coBMageHue To4YkM HabnogeHus, Korga Ha 3To CobbliTMe 3anporpammMmpoBaHO
KaK UCKITHOYEeHMe;

— HeornpegerneHHble KoMaHabl (B HEKOTOPbIX crydasx);

— HepgonycTumas KoMbuHaums KomaHg (B HEKOTOPbIX Cryvasx);

— BHEWHWW [OoCTyn K HeaonycTUMOMY MPOCTPaHCTBY (LUMpOKOBeLLaTesbHOe

MYNbTUNPOLECCOPHOE YTEHME MPU BbINOMHEHUN KOMaHAbl 3arpy3kun);
— [OOCTYN K [AfVHHbIM daHHbiM (64-6uToBOoEe wnu 128-6utoBOE croea) npu
HEeBbIPOBHEHHOM aipece Ha rpaHuvue crosa;

— HapylweHue 3almTbl — OOCTYN K Pernctpy cynepsu3opa B MNOfb30BaTENbCKOM

pexnme;

— [Be KOMaHAbl B O4HOW CTPOKE C OQHMUM Ha3Ha4YeHUNEM;

— Oonblie Tpex pe3ynbTatoB B OAHOW CTPOKE BbIYMCIUTENBHOM KOMaHAbI

(Hanpumep, CNOXeHNe U BblYUTaHNE, YMHOXEHWE, COBUI);
— ABe 32-6UTHbIX HEeNOCPEeACTBEHHbIX KOMaHAbl B OAHON CTPOKE.

Mocne cbpoca nporpamMMHbIE UCKMIOYEHUS  BbIKIIOYEHb, W BEKTOp He
NHULMANU3NPOBaH.
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7.3 MamaTb n perncTpsbl

B paHHOM pasgene npuBegeHoO onucaHuwe KapTbl NamMaTyn M pernctpos. [Ons
nony4exHns ntHgpopmMmaumm o6 Mcnonb3oBaHUM PErMCTPOB ANSA BbIYUCIIEHMI U NaMATU Ans
3arpysku U xpaHeHus, Heobxoammo obpallaTbCs K PyKOBOACTBY MO MPOrpaMMmpoBaHuIo
npoueccopa. [Ana nHdopmauun no UCnonNb30BaHUIO PErmcTpoB ANs KOHUrypupoBaHUs
npoueccopHon nepudepun, HeobXoAMMO CMOTPETb COOTBETCTBYKOLLME pasgensbl
onucaHusa nepudepumnHbIX Mogyneu.

Mpoueccop MMeeT LWeCTb BHYTPEHHWX OfIOKOB MaMsTM Kak MoKasaHO Ha KapTe
namsatn (PucyHok 12). Kaxgpii 6nok namsatu coctout ux 4 Meut npoctpaHcTeBa Nnamsatu u
ckoHurypupoBaH kak 128 K cnoBa, kaxpoe wupuHon 32 6uta. CywecTByeT 4eTbipe
oTAenbHbIX 128-BUTHBIX BHYTPEHHMX LUUHbI, KaXK4as M3 KOTOPbIX MOXET nony4vaTtb JOCTyn
K ©Onokam namaTtu. [lpoueccop BBoga-BbiBoga (DMA) wnmeeT cBO COBCTBEHHYIO
BHYTPEHHIOK LUWHY, TaK YTO OH HEe COPEeBHYeTCHA C 94pOM 3a UCMNOSIb30BaHUE BHYTpPEHHEN
WKHbl. Takum ob6pas3oM, 3a OAMH LMKIT MOXET NpoMCXoauTb A0 4veTbipex 128-OUTHbIX
nepefady BHYTPM sapa: [Be nepedadn [OaHHblX, OdHA KOoMaHda W ofHa nepefada
WHTepdenca BBoa-BbIBOAA.

Anpo npoueccopa umeeT Tpyu WuHbl (I-wnHa, J-wuHa, n K-wuHa), kaxgas u3
KOTOPbIX COeANHEHA CO BCEMU Briokamu BHYTPEHHEN NaMATU. DTN WMHbI UMEKOT LUMPUHY
128 6uT gna nepegayn OO YETbIpeEX KOMaH WUNU YeTblpeX CroB [aHHbIX B npegenax
OfHOro uukna. BHewHue no oTHoweHuto K agpy yctpouctea (DMA, xocT-npoueccop,
Apyrne npoLeccopbl Kracrtepa) UCNonb3yT S-LUKHY Ans JOocTyna K namatu. B kaxaom
LMKNe BO3MOXEH TONbKO OAMH AOCTYN K Kaaomy OfoKy namsaTtu, T.e. eCnn B TeveHue
O[HOro TakTa Mbl UMEEM 4YeTblpe 3anpoca K pasfnyHbIM MOAYNSAM namsaTu, TO Bce
3anpocsl 6yayT obcnyeHbl 6e3 noTepn CKOPOCTMU.

BonbLlUIMHCTBO perncTpoB npoueccopa MoOryT ObiTb  KraccuguunmpoBaHbl Kak
yHuBepcarnbHble pernctpbl (Ureg). MimeroTcss komaHabl ONsi NEpPecbifiki AaHHbIX MeXay
aBymsi nmobbimm Ureg, mexay Ureg v namsaTbio unv gnsg HEnocpeacTBEHHOW 3arpy3ku
KOHCTaHTbl B Ureg.

Mpoueccop umeeT 32-6UTHble agpecHble LWKWHbI, obecneunBalrome agpecHoe
NPOCTPaAHCTBO [0 YeTblpex ruracnos. Takoe agpecHoe MpoCTpaHCTBO obuwee On4d
Knactepa MpoOLECCOpPOB, pasfenswwmx ofHYy  KracTepHyt  wuHy. [lpoueccop
noggepXuBaeT CNOBHYW agpecauuio namatu. [llpu amom 803MoxHa balmoesasi
adpecauusi, Ho oHa noddepxxueaemcsi MosibKo 051 6HympeHHel namsamu. [laHHas rnasa
onpeaensieT KapTy namsaTv Ons KaXOoro npoueccopa B CUCTEME M MNoKasbiBaeT, rge B
NPOCTPaHCTBE MNaMATU ONpefenseTca Kaxabln anemMeHT. 30Hbl MPOCTpPaHCTBa NamATH
COCTaBrieHbl U3 criegylowmx obnacren:

— MNPOCTPAHCTBO BHELIHEN namAaTM — obnacTb ANna CTaH4apTHOM agpecaunn
BHeWHen namsaTtv, Bknoyas SDRAM, 6ank 0 (MSO0), 6ank 1 (MS1) n xoct
(nMSH);

— BHelwHee MynbTUMNPOLIECCOPHOE MNPOCTPAHCTBO — BHYTPEHHSAS NaMsATb BCEX
APYrMX NpoLeccopoB B 06beAUHEHHOW MYNbTUNPOLECCOPHON CUCTEME;

— MPOCTPAHCTBO BHYTPEHHEN NMamATn — obrnactb ANA CTaHOapTHOW BHYTPEHHEWN
agpecaunn.

O6wwas kapTa namaTy nokasaHa Huxe (PucyHok 12).

Ona 6bicTpogencTeusa npoueccopa 6onblOe 3Ha4YeHWe MMeeT KOoHdUrypauus
GaHKkoB BHyTpeHHen namatn. Lectb 6aHKOB BHYTpeHHeENW namaTn obecnevmBaroT
BO3MOXHOCTb OHOBPEMEHHOIO NapansenbHoro A4oCcTyna K HUM B Te4eHMe OA4HOro TakTa
anpa. Takoe ypoBeHb ObICTPOAENCTBUA MOXHO AOCTUYb TOMBKO ecnu npoueccop byaer,
Hanpumep, NPOU3BOANTb YTEeHME KOMaHA u3 6aHka 0, YTeHMe AaHHbIX Mo WuHe J n3 6aHka
1, yTeHne gaHHbIx no wuHe K n3 6aHka 2, YyteHme-3anncb No WrHe S BHELWHUM MacTepoM
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OaHKka 3, oTnoXeHHas 3anucb No WwuHe J B 6aHK 4 1 oTnoXeHHasa 3anucb no wuHe K B
OaHk 5.

Ob6uiee
MPoCTPancTeo OXFFFFFFFF
HOST (MSH)
7 0x80000000
3APE3EPB/IPOBAHO 0x74000000
X
( MSSD BANK 3 (MSSD3)
BHyTpeHHee = 0x70000000
NpPOCTPaHCTBO % | 3APE3EPBMPOBAHO 0x64000000
OxO3FFFFFF g MSSD BANK 2 (MSSD2)
’ 0x60000000
[}
~N gl 3APE3EPBMPOBAHO 0x54000000
~N —— X
% MSSD BANK 1 (MSSD1)
j 2 | 3APE3EPBMPOBAHO 0x30000000
3APE3EPBMPOBAHO | §| 0x44000000
] MSSD BANK 0 (MSSDO)
| 'Gl 0x40000000
o JRE—
| E—l BANK 1 (MS1)
0x001FO3FF | 0x3800000
Peructpel nepudgepun | JE—
3APE3EPBMPOBAHO 0x00170000 N BANK 0 (MSO)
0X001EO3FF | E oD 0x30000000 «
BHyTpeHHne perncTpbl | g PROCESSOR ID 7 \
0x001E0000 c ( 0x2C000000
3APE3EPB/IPOBAHO S PROCESSOR ID 6
0X0015FFFF | 2 0x28000000 |
Brok BHyTpeHHen namatn 5 0x00140000 | 8-' PROCESSOR ID 5 0x24000000
X S X
3APE3EPBMPOBAHO §| PROCESSOR ID 4 |
. - P 0x0011FFFF | g CROCESSOR D 3 0x20000000 | Kaapiil sBnsieTcs konueit
MNOK BHYTPEHHEe namaTtn
3APE;EpPBI/IPOBAHO 0x00100000 | §| 0x1C000000 | BHYTPEHHEro NpocTpaHcTea
o
0X000DFFFF E,l PROCESSOR ID 2 0x18000000
Bnok BHyTpeHHel namaTn 3 | i PROCESSOR ID 1 |
3APE3EPBMPOBAHO 0x000€0000 | 5 | 0x14000000
o PROCESSOR ID 0
- 0X0009FFFF BN 0x10000000 )
Briok BHyTpeHHeln namat 2 | SN BROADCAST
PR G D 0x00080000 “ 3 0x0C000000 ~
o
0x0005FFFF N =
Brok BHyTpeHHeln namsTi 1 N 3APE3EPBMPOBAHO
3APE3EPBMPOBAHO 0x00040000 >
0Xx0001FFFF O0X03FFFFFF
Brok BHyTpeHHen namatn 0 BHyTpeHHAs namaTb
0x00000000 — — — — — — 0x00000000

PucyHok 12 — Kapta namatu 1967BH028

[oNonNHNUTENBHO K BbILLEONMCAHHOW NapannenbHOCTU, BO3MOXHbI NapanfenbHble
onepaunn n npu padbote ¢ ogHMM BGaHkoM. Kaxablh 6aHK BHYTPEHHeN namaTtn pas3buT Ha
ABa MOAyns: B OOAHOM XPaHATCS YEeTHble KBaapoCroBa, a B APYroM HeyeTHble. meeTcs
BO3MOXHOCTb BbINOSHATL ABa 4OCTyNa B O4HOM TakTe K O4HOMY BaHKy, ecnu npoucxoant
paboTa ¢ pasHbIMK MO YETHOCTWN KBAgpOCNoBamMu. OTO MO3BOMSET B HEKOTOPbLIX Cry4vasix
(coxpaHeHne 1 BOCCTAHOBIIEHME KOHTEKCTa, nepecbinika gaHHbIX) obecneymBaTb LUMPUHY
LUMHbI AaHHbIX 00 256 pa3psagos.
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7.3.1 lNpocTpaHCTBO agpecoB xocTa

[MpocTpaHCTBO agpecoB XOCTa — 3TO MPOCTPAHCTBO, onpefensiemoe AN XOcCT-
npoueccopa npu [[OCTyne K Hemy Kak K Begomomy. [lpu uvcnonb3oBaHWM 3TOrO
NPOCTPAHCTBA, KOHBEMNEPHbIN UM aCUHXPOHHbIN MPOTOKON UCMOMb3YeTCH B COOTBETCTBUN
c 6utammn ynpaBnexHuss B pernctpe SYSCON. AgpecHoe NpOCTPaHCTBO XOCTa MMeeT
pasMep [Ba ruracrnoBa W onpegensieTca 3HadeHuem crapero (31-ro) 6uta agpecHom
wuHbl. Ecnn 6ut ADDR31 paBeH 1, TO 9TO YykasblBaeT Ha [JOCTYn K agpecHoMy
NPOCTPaHCTBY XOCT-npoueccopa. Ecnu xe OuUT paBeH Hymw, TO 3TO MOXeT ObITb
BHYTPEHHAS MNaMATb, BHELWHAS NamATb  Krnactepa WM MySbTUNPOLLECCOPHOE
NPOCTPAHCTBO.

7.3.2 MpocTpaHCTBO 6aHKa BHeLWHen NaMaTH

OTO ajgpecHoe nNPOCTPAHCTBO MNaMATU OTHOCUTCA K BHELWHeWn namMatm u
ycTponctBam BBoga-BbiBoga (SDRAM, SRAM, nepudepus BBoga-BbiBOga W Apyrue
CTaHOapTHble YCTpOWCTBa NamsaTu). BHewHWn nHTepdenc nogaepxuBaeTr pasbuneHue
obuwero 6aHka BHeLHeW NamMsaTM Ha OTAernbHble BaHkM M CTaBUT UM B COOTBETCTBUE
crneumanbHble curHanbl BblIGOPKM W Opyrve ynpasnswoowme curHanol. Mimeetcs Habop
6aHkoB ansa SDRAM u goctyn K HUM NPOM3BOAUTCSA Yepe3 BbiBOAbl Bblbopa BHELUHEN
namatm nMSSDO, nMSSD1, nMSSD2, wn nMSSD3; poctyn K 9Tum 0OaHkam
ocywectendgetca no npotokony SDRAM. [pyron Habopa 6aHKOB onpeaeneH BbiBOAaMMU
Bolbopa BHewHen namatm MSO m MS1, roe npoTtokon Joctyna KoHQUrypupyetcsa
nosfib3oBaTesieM Kak KOHBEMEPHbIA NN NPOTOKOST MeASIEHHOro YCTPOUCTBA, U napameTpsbl
aTux 6aHkoB onpegenstoTca pernctpom SYSCON. Agpec BHELWHEN NamMsaTK pasgenseTrcs
Ha nons Kak nokasaHo Hwxe (Tabnuua 21).

Tabnuua 21 — lNMpocTpaHCcTBO 6GaHKa BHELWWHEN NamMsTn

Butbl Nma OnpepeneHue
ADDR25-0 Address BuTbl KOTOpblE OCYLLUECTBNAT BbIOOP AaHHbLIX BHYTPU
afpecHOro NpocTpaHcTBa onpeaeneHHoro 6aHka
ADDR30-26 MS/PRID Bbibop TMna 6aHka BHELUHEN NamMaTy:

01100 — 6aHk 0 (MSO0)

01110 — 6aHk 1 (MS1)

10000 — SDRAM 6aHk 0 (nMSSDO0)
10001 — 3ape3epBMpoOBaHO

10100 — SDRAM 6aHk 1 (nMSSD1)
10101 — 3ape3epBMpoOBaHO

11000 — SDRAM 6aHk 2 (nMSSD2)
11001 — 3apesepBMpOBaHO

11100 — SDRAM 6aHk 3 (nMSSD3)
11101 — 3ape3epBMpPOBaHO

ADDR31 Host Select OnpegeneHune Tuna agpeca.

Ecnu ADDR31 =0, TO agpec MOXET HaxoauTbCA BO
BHELUHEM, BHYTPEHHEM WX  MYSbTUNPOLLECCOPHOM
aApeCcHOM NMPOCTPaHCTBE

7.3.3 MynbTunpoueccopHoe NpocTpaHCTBO

MynbTUNPOLIECCOPHOE MPOCTPAHCTBO MOKa3blBAeT, KakK Kaxabli MNpoLeccop
Knactepa BMOUT BHYTPEHHIOW NaMsATb N6Oro Apyroro npoueccopa. dToO MNO3BONAeT
OOHOMY MpPOLECCOpy MEerko 3anucbiBaTb M CUMTbIBATb AaHHble OPYrMX MPOLECCOPOB B
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MynbTUNpoueccopHon cucteme. LupokoBewaTtensHoe npocTtpaHcTBo (broadcast)
no3BonseT nonyyatb AOCTYN MO 3anucy BO BCe MPOLECCOopbl Knactepa O4HOBPEMEHHO.
Kaxxabi npoueccop B knactepe umeeT csou ID. KonnyecTBo npoLeccopos B knactepe —
oT 2 0o 8. BHelwHMe MynbTUNpoOLIECCOPHbIE aapeca pasgesieHbl Ha Mnons, Kak nokasaHo
Hwxe (Tabnuua 22).

Tabnuua 22 — lNpocTpaHCTBO MynbTUNpoueccopa

Butbl Butbl BuTbl
ADDR25-0 Address BuTbl KOTOpblE OCYLLECTBNSAT BbIOOP AaHHbLIX BHYTPU
a[IpeCHOro NpoCTpaHCTBa onpeaeneHHoro baHka.
ADDR30-26 MS/PRID Bbibop 6aHka BHyTpeHHEN namATy Npoueccopa Knacrepa:

00011 — wupokoBeLLlaTenbHasa 3annucb
00100 — npoueccop IDO
00101 — npoueccop ID1
00110 — npoueccop ID2
00111 — npoueccop ID3
01000 — npoueccop 1D4
01001 — npoueccop ID5
01010 — npoueccop ID6
01011 — npoueccop ID7

ADDR31 Host Select Onpepenutens Tvna agpeca. Ecnu ADDR31=0, To agpec
MOXeT HaxoOWTbCsi BO BHELIHEM, BHYTPEHHEM WK
MYNbTUMPOLLECCOPHOM aApPECHOM MPOCTPAHCTBE.

CobcTBEHHOE BHYTPEHHE MPOCTPAHCTBO MNpoLeccopa, BKIYas yHuBepcasnbHble
perncTpbl, MoXeT BblTb AOCTYNHO Yepe3 MyfbTUNPOLECCOPHOE MPOCTPaHCTBO, BKOYas
LUMpOKOBeLLaTenbHoe MPOCTPaHCTBO, TOMbLKO ANs onepaunin 3anucu. M3-3a ncnonHeHus
AaHHbIX Onepauui 4Yepe3 BHELLHIOW LUMHY, OHUM AOSPKHblI UCNONb30BaTbCs TOMbKO B
0CODObIX CcnyyasXx, Korda [faHHble [OOSMKHbI MPONTU 4Yepe3 BHELWHUWA uHTepdenc
npoveccopa.

7.3.4 BHyTpeHHee agpecHoOe NpoCTpaHCTBO

BHyTpeHHee agpecHoe MpOCTPaHCTBO COOTBETCTBYET COOCTBEHHOMY afpeCHOMY
NPOCTPAHCTBY npoueccopa M yHMBeEpcanbHbIM permctpam. BHyTpeHHee npocTpaHCTBO
agpecoB nokasaHo Bbiwe (PucyHok 12). OHO wucnonb3yeTcs Ons nepegayn BHYTPU
npoueccopa M AOCTyn K 3TOMY MNPOCTPAHCTBY MNaMATM He OToOpaxaeTcs Ha LUMHE
knactepa. OHO ncnonb3yeTca Ana gocrtyna Kk 6nokam BHyTpeHHen namaTtu. U3 pucyHka
BMAHO, YTO BCE YHMBeEpCcarsibHble PEerMcTpbl NpoLeccopa, a Takke perncTpbl nepudepumn
nmerT agpec B obwen kapte namatn. OgHako JOCTyn K permctpam no agpecy namsatm
BO3MOXEH TOSTbKO Yepes3 MynbTUNPOLEeCCOPHOE NPOCTPaHCTBO. HEBO3MOXHO 06paTuTCa K
perncTpam, UCrnonb3ys X BHYTPEHHUIN agpec BHE MyfbTUNPOLECCOpHOM obnacTu.

B komaHgax 3arpyskuv\xpaHeHust agpec He MOXET yKasblBaTb Ha pernuctpbl vyepes
BHyTpeHHee npocTpaHcTBO. DMA Takke He MOXeT HanpsamMyl nonydartb JOCTyn K
perncrpy.

7.3.5 lpocTpaHCTBO yHMBeEpCalsibHbIX PErMcTpoB

YHuBepcarnbHble peructpbl B KapTe namaTW pacnpegernieHsl no rpynnam, B
COOTBETCTBUN C UX OTHOLIEHWEM K pasnuyHbIM MOAynsaM npoueccopa. Hanpumep,
pernctpbl obuwero HasHaveHus (POH) paHHbix (XR31-0, YR31-0, wnu XYR31-0)
BblYMCNNTENbHBIX BITOKOB HaxXOAATCA B OQHOW rpynne perncTpos, Torga kak POH gaHHbIX
ansa uenouvncnernHoro AJTY (J30-0 mnun K30-0) — B apyrux. Kaxgas rpynna pernctpos
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COOTBETCTBYET onpefenieHHOMY AnanasoHy agpecoB NamsaTu, T.K. BCE pernctpbl B rpynne
UMEKT CBOW agpec B KapTe namatu. TepMuH «yHUBepCarbHbIN PErMCTP» YKasbiBaeT Ha
HECKOJbKO BaXKHbIX OCODEHHOCTEMN:

1. Pernctp nmeet agpec B KapTe NamMATh, YTO yKasbiBaeT Ha BO3MOXHOCTb A0CTyna
APYrux npoLeccopoB B MyfbTUMPOLIECCOPHOW CUCTEME K JaHHOMY perncTpy nocpencrsom
ero agpeca.

2. Cogepxumoe pernctpa MOXeT ObiTb 3arpyeHo M3 namMsiTu, COXpPaHUTCA B
namaTn UNu nepegasBaTtbCcs B\M3 ApYrnx YHUBEpPCarnbHbIX PErMcTPOB npoueccopa.

3. Peructp moxeTt ObITb AOCTYyNneH B OAMHAPHbLIN, ABOMHOMW W CYETBEPEHHbIV
(kBagpoperucTp). MNpaega pag permcTpoB MoXeT BbITb AOCTYNEH TONBKO Kak OANHAPHbBIE.

MynbTunpoueccop nonyyaet [JOCTyn K YHMBepcarnbHbIM pernctpam Apyroro
npoLeccopa ¢ UCNob30BaHMEM afpecoB NaMATU, KOTOpble Haxog4AaTca B Tabnuuax rpynn
perncTpoB Kak 4yacTb agpeca. Ho npu goctyne K permctpy onpeneneHHoro npoueccopa
HeobxoaumMo gobaBreHne CMeLleHWa ONs  KaXOoro  KOHKPeTHOro  npoueccopa
(PvcyHok 12). Cneayowmin npumMep Koga nokasbiBaeT MyJSbTUNPOLLECCOPHbIE AOCTYMNbI K
yHUBepcanbHbIM pernctpam gpyroro npoueccopa. B npumepe ogvH npoueccop B
MYJITbTUMNPOLLECCOPHOM CUCTEME MEPEHOCUT coaepXxmnmoe caoero pernctpa XR1 B pernuctp
XRO0 npoueccopa P1.

JO=P1_OFFSET _LOC ;;

/*P1_OFFSET_LOC paBeH 0x1400 0000, 4yto ykasbiBaeT Ha npoueccop P1*/
J1=XR0O_LOC;;

/* XRO_LOC — 0x001E 0000; BHyTpeHHMI agpec pernctpa XRO B npoueccope™/
[JO +J1] = XR1 ;;

I* nepeHoc pernctpa XR1 Tekywero npoueccopa B peructp XR0 npoueccopa P1 */

Mpoueccop He MOXET BbIMNOMHUTL OMepauuio YTeHUsI COBCTBEHHbIX PErMcTPOB,
NCNONb3ysl MyNbTUNPOLIECCOPHbINA AOCTYN. MNMoAo6HbIM TMN YTEHMS Bbi3biBAaE€T reHepaumio
MPOLLECCOPOM UCKITIOYUTENBbHON CUTYaLUM.

3arpyska, COXpaHeHMe M Mepecbifika COAEePXMMOro YHMBEpPCAambHbIX PErncTpoB
[OOCTyNHa BHYTPM npoueccopa C WUCMNOMb30BaHMEM WMEHM Ppeructpa B KomaHgax
npoueccopa, a He No agpecy B namstn. MimeHa permcTpoB cogep)kaTtcsa B Tabnuue rpynn
peructpoB. KomaHpa 3arpy3ks peructpa uYumTaeT [aHHble M3 namsTu npoueccopa U
nomMeluaeT ux B permctp. KomaHaoa coxpaHeHust peructpa GepeT gaHHble U3 perncrpa u
nomMeluaeT Ux B namsTb npoueccopa. KomaHaa nepechinkvm KonupyeT AaHHble U3 OOHOro
peructpa B Apyroi. VMimeloTcs Takke KOMaHObl 3arpy3kM KOHCTaHTbl B PerucTp, Korga
3HayeHMe onepaHga GepeTcst M3 Koga KoMaHabl M nomeluaeTcs B pernctp. Cneayowmii
npumep NnokasbiBaeT OOCTYMbI 3arpy3Kkun, COXpaHeH st 1 nepegayv ogHOro perncrpa.

XRO0 = 0x76543210 ;; /* 3arpyxaeT B XR0 KOHKpeTHble 32-6UT gaHHble */

XR4 = [J31 + 0x43] ;; /* 3arpyxaeT B XR0 gaHHble u3 siuerikn namstn ¢ agpecom 0x43 */
[JO + J4] = YRO ;; /* coxpansieT YRO B namsaTb */

XR7 = SQSTAT ;; /* nepenaet cogepxunmoe SQSTAT B XR7 */

Mpn BO3MOXHOCTM BbLIMONTHEHNS MPOLIECCOPOM A0 4-X KOMaH4 OAHOBPEMEHHO
MO>HO BbIMOMHUT:

— [Be KOMaH[bl 3arpy3ku perncTpoB 13 namsaTu;

— [Be KOMaHbl COXpaHeHNs B NaMsThb;

— [Be KOMaHbl NEePECHINKY;

— [Be 3arpy3ku permcTpoB KOHCTaHTaMW.
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Bce aTn Tunbl KOMaHg BbINOSTHAKTCA B LenovncrieHHblx J u K mogynsx.

[na ogHOBpeMEHHOro AOCTyna K ABYM WKW YeTbipeM perucrtpam, obpasyromm
ANWHHBIE CroBa W KBagpocnoBa, NpefycMOTpeHa chneuuanbHas TexHuka obpasoBaHus
HOBOro MMeHu perucTpa. [Npu aToM, U3MEHEeHNEe NMEHU perncTpa ykasbiBaeT Ha guana3oH
perucTpoB, a He Ha HOBbIM peructp. Hanpumep, umsa caoBoeHHoro peructpa XR1:0
ykasbiBaeT pernctp R1 un RO B BblumcnutensHom 6roke X, a cHeTBEPEHHOE UMS pernctpa
J31:28 ykasbiBaeT pernctpbl J31, J30, J29, n J28 B J-IALU. Ob6sa3aTeNbHO BbipaBHMBaHWE
rpaHuL, agpecoB COBOEHHbIX U CHETBEPEHHbIX perncTpoB. [ns cOBOEHHOro perncrpa ero
MAagWwnn Homep OorkeH ObiTb kpaTeH AByMm (Hanpumep, R1:0, R3:2, R27:26), a an4a
cyeTBepeHHoro kpateH 4 (Hanpumep, R3:0, R7:4, R31:28). Cnegyowmn npumep koaa
NnoKasblBaeT 3arpy3ky, COXpaHeHune 1 nepeaady CABOEHHOIo U CHETBEPEHHOIo perncrpa.

YR5:4 = L [J31 + 0x1ff0] ;; /* 3arpy3ka YR5:4 n3 namarm */

XR3:0 = Q [K4 += K5] ;; /* 3arpy3ka XR3:0 ns namaru */

L [JO + J2] = YR31:30 ;; /* coxpaHeHune YR31:30 B namatb */

Q [K31 + K28] = YR7:4 ;; /* coxpaHeHue YR7:4 B namaTb */

DCSO0 = YR11:8 ;; /* nepegaya YR11:8 8 DCSO (DP, DY, DX, DI) */

OGbIYHO UMKN 3arpy3kn UM COXpPaHEHUA permctpa B NaMsaTv NPOUCXOAUT Mexay
pPerMcTpom u CroBoM NamMaTM OgUHaKoOBOro pasmepa — 32, 64 n 128 6ut. B aTtom cnyvae
onepauus HasblBaeTCs «HOPMaribHbIA AOCTYN YTEHMS \ 3annucuy.

[ns ncnonb3oBaHus npenmyllects 06paboTkn «ogHa KOMaHL4a — MHOMo AaHHbIX»
(SIMD), apxuTekTypa LWWHbI Npoueccopa noaaepXmBaeT TuMbl [OCTyna, B KOTOPbIX
codepXuMmoe OfHOro crioBa namaTm MoxXeT ObiTb 3arpyXeHo B [Ba peructpa
(wnpokoBeLlaTenbHOe YTEHME), N TUN OOCTyna, B KOTOPOM HECKONbKO PErncTtpoB MoryTt
ObITb 3arpy>XeHbl\COXpaHeHbI C PasfnnYHbIMW OAaHHLIMW, UCNOJSb3Yst OOHO CrOBO B NaMATu
(moctyn 06begMHEHHOIO YTEHUS UK 3anucn).

OTmMeTuM, 4YTO OOCTYN LIMPOKOBELLATESNTbHOMO YTEHUS NPOUCXOAUT TOSbKO MexXay
namMaTbld M permctpaMmy  BHYTPWM npoueccopa, Torga kKak —MynbTURpoLeccopHas
LUMpOKoBeLLaTeNbHasa 3annucb MOXeT NPOUCXOAUTE OQHOBPEMEHHO NO BCEM Mpoueccopam
B MyIbTUMPOLIECCOPHON CUCTEME.

MpOoCTpPaHCTBO PErucTpoB COCTOMT WMX 64 pPerncTpoBbIX FPynn C KOAMYECTBOM
perucTpoB B rpynne pasHbIM 32. [pynnbl pernctposB onpeaeneHsl B ananasoHe 0x3F-0
(63—0). Npynnbl 0x1F-0 (31-0) goctynHbl Ans nobbix KOMaHA nepegadn AaHHbIX (3arpyska
KOHCTaHTOW, Nepechkifika permctpa, 3arpyska n coxpaHeHne B namatn) pynnsl 0x3F—-0x20
AOCTYMHbI TONBKO KOMaH4aM nepechbIsikn permcTpoB U ApYrMMm MacTepam Knacrtepa.

[pynnbl perncTpos:

— 0x00-0x09 BbluUCNUTENBHBIE MOAYIIN X N Y,

— Ox0C-0x0F uenouuncnentHble J n K AJlY;

— Ox0A,0x1B moaynb oTnagku;

— Ox1A ycTponCTBO ynpaBneHus;

— OX1E—Ox1F yCTpOMCTBO 3awWuTbl NaMATH;

— 0x20 — 0x23 koHTponnep DMA,;

— 0x24 KoHTponnep BHELWHero nopTa;

— 0x25 — 0x27 nopTbl CBA3MU;

— 0x38, 0x39, n 0x3A KOHTposnep npepbiBaHUN;

— 0x3D moaynb JTAG;

— Ox3F kaHanbl autoDMA.
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Mpoune rpynnbl 3ape3epBUpoOBaHbl. [laHHble perncTpbl He MOryT ObiTb OOCTYMHbI
ANA NPUNOXEHUN, T.K. OHM MOTYT BbI3BaTb HEMpPeacKasyemMyo peakumio npowueccopa.

CywecTtByeT npsimasa CBsA3b MeXAy aapecoM YHMBepCcarnbHOro perucrpa B KapTte
naMmaTn MU rpynnon, B KOTOPOM OH HaxoauTcs. BaxHo 3HaTb HOMep rpynnbl, KOTOPOW
NpUHaLNEXUT PerucTp, T.K. OHW MOryT UMeTb pasfnu4YHble orpaHudeHna goctyna. [Ans
ornpegeneHnsa Homepa rpynnbl perMcTpoB cM. PncyHok 13.

BuTel HoMeEpa rpynnbl [5 ] 4 ] 3 l 2 ] 1 l 0 I

IR 2R R AR

butel agpeca pervctpa |1ﬁ] 9 ] 8 I 7 J 6 I 5 I

PucyHok 13 — Homep rpynnbi perucTpoB B 3aBUCMMOCTHU OT agpeca perucrpa

Takke BaHO 0OpaTWTb BHUMaHME Ha agpec perncrpa B nnaHe ero (perncrpa)
pacnonoXeHus B npoueccope: B agpe npoueccopa (BHYTPEHHME YHUBEpPCasbHbIEe
pernctpbl) nnu B nepudepuinHom moayne SOC-wunHbl (PucyHok 12), T.K. perucTpbl UMeT
pasnuyHble orpaHnYeHns goctyna. HekoTopble U3 permcTpoB He NCNONb3yT Bce 32 buTa.
Heucnonb3oBaHHble OUTbI 3ape3epBupoBaHbl. [py 3anvcm B peructp ¢ pesepBHbIMM
Gutamun, pesepBHble BUTbI AOMKHbI ObITb 3anucaHbl HyneBbIM 3HadeHueMm. [Mpu YTeHun
pernctpa c pe3epBHbIMM BuTamn pesepBHble BUTLI MOTYT MMETL Ntoboe 3HaYEHMe.

7.3.6 [pynnbl permcTpoB BbIYUCNIUTENBHbIX MoAyNnen

dann perncTtpoB BbLIMUCIUTENBHOINO MoAynsa cogepxut 32 pernctpa obuwero
HasHayeHna (POH). CywecTtByeT nBa noAobHbIX panna, no OAHOMY B  Kax4oMm
BbluMcnutenbHoMm wmogyrne (X u Y). OpgHako, @aktudyeckm wumes Ase rpynnbl Mo
32 perncTpa, perucTpbl BblYUCIIUTENbHBIX Moayrnen ucnonb3ytoT 10 Homepos rpynn (¢ 0
no 9) ons ceoen agpecaunmn. MoXxHO ckasaTtb, YTO KaKabl PErmcTp MMeeT cobCTBEHHOE
UMS U HECKOSIbKO MnceBAOHUMOB. Wcnonb3oBaHue nofobHbIX MCeBAOHMMOB YAOOHO B
KOMaHAax nepecbifiku perucTpoB, a Takke B KOMaHAax 4YTeHus-3anucu npu paboTe C
namateto. C  nomMowb NCeBOOHMMA NPOUCXOAWUT  AOMOMHUTENbHOE KOAMPOBaHWe
BbINOMHAEMOWN C PErMCTPOM onepauuu.

B Tabnuuax Hwxe (Tabnuua 78 — Tabnuua 82) ykasaHbl BuAbl OOCTYMNOB K
pernctpam Bbl4UCNUTENBHOrO 6roka B COOTBETCTBUM C UX pacnpeaeneHnem B namsTu.

Ta6bnuua 23 — N'pynna perMcTpoB BblYUCNUTENBHOro 6noka X

Ums Appec ?,:na:;:::u': Ums Agpec :;':na:f:::ur:

XRO Ox1E 0000 He onpegeneHo XR16 Ox1E 0010 He onpegeneHo
XR1 Ox1E 0001 He onpenenexo XR17 Ox1E 0011 He onpepneneHo
XR2 Ox1E 0002 He onpenenexo XR18 Ox1E 0012 He onpeneneHo
XR3 Ox1E 0003 He onpenenexo XR19 Ox1E 0013 He onpeneneHo
XR4 Ox1E 0004 He onpenenexo XR20 Ox1E 0014 He onpenenero
XR5 Ox1E 0005 He onpepenexo XR21 Ox1E 0015 He onpenenero
XR6 Ox1E 0006 He onpepenexo XR22 Ox1E 0016 He onpenenexo
XR7 Ox1E 0007 He onpenernero XR23 Ox1E 0017 He onpeaeneHo
XR8 Ox1E 0008 He onpenenexo XR24 Ox1E 0018 He onpenenexo
XR9 Ox1E 0009 He onpepenexo XR25 Ox1E 0019 He onpepnenexo
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XR10 Ox1E 000A He onpenenero XR26 Ox1E 001A He onpenenero
XR11 Ox1E 000B He onpepenero XR27 Ox1E 001B He onpepnenero
XR12 0x1E 000C He onpenenexo XR28 Ox1E 001C He onpenenero
XR13 Ox1E 000D He onpenenero XR29 Ox1E 001D He onpenenero
XR14 Ox1E 000E He onpeaenexo XR30 Ox1E 001E He onpenenero
XR15 Ox1E 000F He onpenenexo XR31 Ox1E 001F He onpenenero

Ta6bnuua 24 — N'pynna perucTpoB BblYUCNNUTENbHOro 6noka Y

3HaueHue no

3HayeHue no

Nmsa Anpec YMOSHAHMIO Nms Anpec YMONYaHMIO

YRO 0Ox1E 0040 He onpegeneHo YR16 Ox1E 0050 He onpegeneHo
YR1 Ox1E 0041 He onpeaenexo YR17 Ox1E 0051 He onpeneneHo
YR2 OX1E 0042 He onpenenexo YR18 Ox1E 0052 He onpeaeneHo
YR3 Ox1E 0043 He onpepenero YR19 Ox1E 0053 He onpenenero
YR4 Ox1E 0044 He onpepenero YR20 Ox1E 0054 He onpepeneHo
YR5 Ox1E 0045 He onpepenero YR21 Ox1E 0055 He onpepeneHo
YR6 OX1E 0046 He onpenenexo YR22 Ox1E 0056 He onpenenero
YR7 Ox1E 0047 He onpepenero YR23 Ox1E 0057 He onpepeneHo
YR8 Ox1E 0048 He onpeaenexo YR24 Ox1E 0058 He onpenenexo
YR9 OX1E 0049 He onpeaenexo YR25 Ox1E 0059 He onpenenero
YR10 Ox1E 004A He onpepenexo YR26 Ox1E 005A He onpenenexo
YR11 Ox1E 004B He onpenenexo YR27 Ox1E 005B He onpeneneHo
YR12 Ox1E 004C He onpeaenexo YR28 OX1E 005C He onpeneneHo
YR13 Ox1E 004D He onpepenexo YR29 Ox1E 005D He onpepnenexo
YR14 Ox1E 004E He onpenenero YR30 Ox1E 005E He onpeneneHo
YR15 OX1E 004F He onpeaenexo YR31 Ox1E 005F He onpeneneHo

Ta6bnuua 25 — O6beguHeHHas rpynna permcTpoB BblYucnuTenbHoro mogyna XY

3HavyeHue no

3HauyeHue no

ms Aapec ymMonyaHuio v Aapec yMmon4yaHuio

XYRO Ox1E 0080 He onpeaeneHo XYR16 Ox1E 0090 He onpepeneHo
XYR1 Ox1E 0081 He onpenenexo XYR17 Ox1E 0091 He onpepeneHo
XYR2 Ox1E 0082 He onpenenexo XYR18 Ox1E 0092 He onpepeneHo
XYR3 Ox1E 0083 He onpenenexo XYR19 Ox1E 0093 He onpepeneHo
XYR4 Ox1E 0084 He onpenenexo XYR20 Ox1E 0094 He onpepeneHo
XYR5 Ox1E 0085 He onpenenexo XYR21 Ox1E 0095 He onpepeneHo
XYR6 Ox1E 0086 He onpenenexo XYR22 Ox1E 0096 He onpepeneHo
XYR7 Ox1E 0087 He onpenenexo XYR23 Ox1E 0097 He onpenenexo
XYRS8 Ox1E 0088 He onpeaenexo XYR24 Ox1E 0098 He onpenenexo
XYR9 Ox1E 0089 He onpeaenexo XYR25 Ox1E 0099 He onpenenexo
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XYR10 Ox1E 008A He onpeaenexo XYR26 Ox1E 009A He onpepeneHo
XYR11 Ox1E 008B He onpepenero XYR27 Ox1E 009B He onpeneneHo
XYR12 Ox1E 008C He onpeaenexo XYR28 Ox1E 009C He onpenenero
XYR13 | Ox1E 008D He onpepenero XYR29 Ox1E 009D He onpepneneHo
XYR14 Ox1E 008E He onpepenero XYR30 Ox1E 009E He onpepeneHo
XYR15 Ox1E 008F He onpepnenero XYR31 Ox1E 009F He onpepeneHo

Ta6bnuua 26 — O6beanHeHHas rpynna permcTpoB BblYUCIUTENbHOro moayna YX

3HayeHue no

3HaueHue no

Nma Aapec ymMmonyaHuio ma Aapec ymMmonyaHuio
YXRO Ox1E 00CO He onpepneneHo YXR16 Ox1E 00DO He onpenenexo
YXR1 Ox1E 00C1 He onpenenero YXR17 Ox1E 00D1 He onpepenero
YXR2 Ox1E 00C2 He onpenenero YXR18 Ox1E 00D2 He onpepenero
YXR3 Ox1E 00C3 He onpenenero YXR19 Ox1E 00D3 He onpepenero
YXR4 Ox1E 00C4 He onpepenexo YXR20 Ox1E 00D4 He onpenenexo
YXR5 Ox1E 00C5 He onpenenero YXR21 Ox1E 00D5 He onpenenexo
YXR6 Ox1E 00C6 He onpepeneHo YXR22 Ox1E 00D6 He onpepnenero
YXR7 Ox1E 00C7 He onpepeneHo YXR23 Ox1E 00D7 He onpepnenero
YXRS8 Ox1E 00C8 He onpepeneHo YXR24 Ox1E 00D8 He onpepnenero
YXR9 Ox1E 00C9 He onpenenero YXR25 Ox1E 00D9 He onpenenexo
YXR10 | Ox1E 00CA He onpepeneHo YXR26 Ox1E 00DA He onpepnenexo
YXR11 | Ox1E 00CB He onpepeneHo YXR27 Ox1E 00DB He onpepnenexo
YXR12 | Ox1E 00CC He onpenenero YXR28 Ox1E 00DC He onpepenero
YXR13 | Ox1E 00CD He onpenenero YXR29 Ox1E 00DD He onpepenero
YXR14 | Ox1E 00CE He onpenenero YXR30 Ox1E 00DE He onpepenero
YXR15 Ox1E OOCF He onpepenexo YXR31 Ox1E O0DF He onpenenexo

Tabnuua 27 — Npynna perMcTpoB WWMpPOKOBeLWaTenbHOro goctyna
BbluucnutenoHoro moayns XY

3HauyeHue no

3HauyeHue no

Wms A.qpec yMmon4dyaHuro Ums A.qpec ymon4yaHuro
XYRO Ox1E 0100 He onpepeneqo | XYR16 Ox1E 0110 He onpepeneHo
XYR1 Ox1E 0101 He onpepeneHo | XYR17 Ox1E 0111 He onpepeneHo
XYR2 Ox1E 0102 He onpepeneHo | XYR18 Ox1E 0112 He onpepeneHo
XYR3 Ox1E 0103 He onpepeneHo | XYR19 Ox1E 0113 He onpepeneHo
XYR4 Ox1E 0104 He onpepeneHo | XYR20 Ox1E 0114 He onpepeneHo
XYR5 Ox1E 0105 He onpepeneHo | XYR21 Ox1E 0115 He onpepeneHo
XYR6 Ox1E 0106 He onpeneneHo | XYR22 Ox1E 0116 He onpenenexo
XYR7 Ox1E 0107 He onpeneneHo | XYR23 Ox1E 0117 He onpepeneHo
XYRS8 Ox1E 0108 He onpeneneHo | XYR24 Ox1E 0118 He onpepeneHo
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XYR9 Ox1E 0109 He onpepeneHo XYR25 Ox1E 0119 He onpepeneHo
XYR10 Ox1E 010A He onpepeneHo XYR26 Ox1E 011A He onpepeneHo
XYR11 Ox1E 010B He onpepeneHo XYR27 Ox1E 011B He onpepeneHo
XYR12 Ox1E 010C He onpepeneHo XYR28 Ox1E 011C He onpepeneHo
XYR13 Ox1E 010D He onpepeneHo XYR29 Ox1E 011D He onpegeneHo
XYR14 Ox1E O010E He onpepeneHo XYR30 Ox1E O11E He onpegeneHo
XYR15 Ox1E 010F He onpenenero XYR31 Ox1E O11F He onpegeneHo

OTmMeTuM, 4TO OOMONHUTENBHO UMEKTCA HOMepa rpymnmn, KOTopble MUCMNOSb3YTCA
KOMaHgamu anbTepHaTUBHOIO AoCTyna ¢ ucnonb3oBaHnem 6ydepa DAB n konbLeBbIX

6ydepos.

7.3.7 PerucTpbl BbluUCnuTenbHOro moayns 6e3 agpeca B NnaMsaTu

EcTb Heckornbko perncTpoB B BbIHUCITUTEJIbHbIX MOAYIIAX, KOTOpPbl€ HE ABJIAOTCA
YHUBEpPCalibHbIMU U KOTOPbIE HE OOCTYMHbl KaK yHUBepCalibHble Pernctpbl nocpeacrtsomMm
nx agpecauum B namaTun. oK perncTpbl OOCTYMHbI TOJIBKO MPW BbINMOJNTHEHNN CleLnalibHbIX
KOMaHA, KOTOpble nepearT AaHHble MexXay HAMU U POH BbluncnnTenbHOro MoaynA.

7.3.7.1  Peaucmpbi cmamyca ebi4duciumesnbHbix Modysel (XSTAT/YSTAT)

Pernctpol XSTAT n YSTAT — 32-OUTHblE PErNCTPbl BbIYUCINTENbHBIX MOAYIEN,
KOTOpble XpaHAT cocTosiHue doniaroB moayrnen. Kaxabein dnar permctpa obHoBnaeTcs npu
BbINOSIHEHUN COOTBETCTBYOWEN KOoMaHabl. Kak W3BECTHO BbIMUCIUTENBHbLIA MOAYIb
COCTOUT M3 BbluMCnuTENbHbLIX 6r10koB: ALU, ymHOXUTENb, casuratens, CLU. Kaxabin n3
3Tnx 6nokoB hopmupyeT cneyunansHble dnarn-npusHakn pesynbtata onepaumn. Peructp
COCTOSIHUM XPaHWUT AaHHble ¢hnarn. dnarn MMerT pasHbin Tun. BonbWKMHCTBO (hnaros
perncTpa U3aMeHsieT CBoe 3Ha4YeHne Npu BbINOSIHEHUN COOTBETCTBYIOLLMX KOMaHA, O4HAaKo
eCTb crneumanbHble dnarm (sticky) koTopble nocne ux yCTtaHOBKM B 1-€ 3HAYEeHUE yxe
HEBO3MOXHO cbpocuTb. COpPOC BO3MOXEH TOSMbKO KOMaHAOW 3arpy3ku peructpa. Stiky
OUTbI 0MeHb YAOBHbI, KOraa HYXXHO B KOHLE anroputma npoBepuTb BbINn N aHoMarnbHble
cUTyauuu Npu BbINOSTHEHWUW BbIYMCIIEHUI HA NPOTSXKEHUN BCero anroputma. B oTnvyme ot
HUX AOpyrne dnarm HyXHO NpoBepsTb (ecnu Heobxoaumo) cpasy nocre BbINOSIHEHUSN
onepaunn. MNogpobHoe onucaHne 6ut pernctpos X/'YSTAT (3HayeHue nocrne cbpoca =
0x0000 0000) npuBeneHo Hmxe (Tabnuua 28).

Tabnuua 28 — Peructp cocTosiHMA BblYUCNUTENBLHOIrO Moayns

Bur Uma Ha3Ha4yeHue
0 AZ ALU. Mpun3sHak HyneBoro pesynbTtaTta onepawuum
1 AN ALU. Mpu3sHak oTpuuaTenbHOro pesynbTaTa onepaumm
2 AV ALU. MNMpun3Hak nepenonHeHnsa pesynbTaTa onepaumm
3 AC ALU. lMNpwnsHak nepeHoca
4 MZ YMHOXUTenb. MNMpnsHak HyneBoro pesyrnbTaTa onepauum
5 MN YMHOXuUTenb. MNMprnsHak oTpuuaTensHoro pesynbraTta onepauuu
6 MV YMHOXUTenNb. MNMprnsHak nepenosiHeHns pesynbTaTta onepauuu
7 MU YMHoxuTensb. NpusHak ucHesHoseHus (underflow) pesynestata onepaumu
8 SZ CppuraTtens. NMpusHak HyNeBoro pesynbrara onepaumm
9 SN Cpsuratens. Npu3Hak oTpyuaTenbHOro pesynbrtara onepaumm
10 BFO Cpopuratens. ®nar 6noka onepauni ¢ NnaBaroLLEN 3ansaTON
11 BF1 Cpouratens. ®nar 6noka onepauni ¢ nnasaroLLEeN 3ansaTon
12 Al OwwmnboyHas (Invalid) onepaumsa AJTY ¢ nnasatoLwen 3ansaTon
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13 MI OwwnboyHas (Invalid) onepauns yMHOXUTENS C NnaBaroLen 3ansaTomn

14 TROV | CLU. MNepenonHeHune onepauuu trellis

15 TRSOV | CLU. NepenonHenne onepaunn trellis. Stiky éut

16 -

17 -

18 -

19 -

20 UEN PaspeweHne (ecnn 1) reHepaumm UCKMIOYUTENBHOW CUTyauun npu
BO3HWKHOBEHUM dniara ncyesHoseHund (underflow) pesynestata

21 OEN PaspeweHne (ecnim 1) reHepaumm UCKMIOYUTENBHOW CUTyauun npu
BO3HWKHOBEHUM doniara nepenonHeHusi(overflow) pesynetarta

22 IVEN Paspewenne (ecnn 1) reHepaumm UCKMIOYUTENBHOW CUTyauun npu
BO3HMKHOBEHUN donara owmboyHoro (invalid) pesynbtaTta npu onepauusix ¢
nnasaroLLen 3anaTon

23 -

Stiky 6uTbl

24 AUS Underflow B AJTY ¢ nnasatoLlen 3anatomn

25 AVS MepenonHeHne B AJTY ¢ nnaBatoLLen 3ansatomn

26 AOS lMepenonHeHne B AJTY ¢ oMKCMpOBaHHOM TOYKOM

27 AIS OwmnboyHbIn pesynbTaT B AJ1Y ¢ nnaeatowen 3andaromn

28 MUS Underflow B yMHOXUTENE € NnaBaroLen 3ansaTon

29 MVS lMepenonHeHne B YMHOXMWTENE C NaBatoLLen 3ansaTomn

30 MOS [MepenonHeHne B YMHOXMUTENE C PUKCUPOBAHHON TOYKON

31 MIS OLWwmnBOoYHbIN pe3ynbTaT B YMHOXUTENE C NMNaBalowen 3anaTon

7.3.7.2  Peeucmpsbi AJlY

Pernctpbl napanneneHbix pesynbtatoB (PRO u PR1) — 32-6uTHble perncrpbl,
ncnonb3yemble Ans cneumanbHbiX KOMaHg CyMMUPOBaHMS.

7.3.7.3  Peaucmpbl yMHOXXUMETSA

Pernctpbl pesynbtatoB ymHoxutens (MR3-0 u MR4) wucnonb3ywoTcsa Aans
HaKOMMEeHUs MpU BbIMNOIHEHUM OMNepauun YMHOXEHUSI C HaKOMfEeHUeM, T.e. BbIMOMHST
PYHKLUUN aKKyMYNSTOPOB.

7.3.7.4 Peaucmpsbl cOsuz2amernsi

Pernctp BFOTMP — 64-6utHbin pernctp gns komangsl PUTBITS, ncnonb3yemon
AN opraHv3aumm notoka 6mr.

7.3.7.5 Peazucmpbi 6510ka CLU

Mogyne CLU wucnonb3yeT OONONHUTENbHBIN Habop pernctpoB Ansi BbINONIHEHUS
CBOUX KOMaHA. J3To pernctpbl gaHHbix (TR31-0), pernctpbl nctopum (THR3-0) n pernctp
ynpasneHusa (CMCTL). Kaxabin pernctp umeroT wnpuny 32 buta.
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7.3.8 pynnbl peructpoB uenouyuncneHHoro AJlY

Kaxpoe uenouucrnieHHoe AY wumeeT [Be rpynnbl YHMBEPCasbHbIX PEernucTpos.
MepBas rpynna — dpann perncTpoB obLero HasHavyeHus, BKtoyatowmi 32 crnosa. Btopas
rpynna — pernctpbl Ans ykasaHua napamMeTpoB KonbueBown 6ydepusauuun. [pynnbl
pernctpoB uenouncneHHoro AJTY nokasaHbl B Tabnuuyax 29 — 32.

dann perncTpos KonbLEeBOro dydepa coaepXxuT crieayolme permcTpol:

— 3-0 ato 6a3a konbuesoro 6ygepa JB3-0 n KB3-0;

7—4 3710 gnnHa Konbuesoro 6ydepa JL3-0 n KL3-0;
26—8 910 peseps;
27 3TO perucTp ykasaTens cTeka pexuma nonb3oBaTtensd (ecnu BKIHYEHO

paspeLleHne Ha ero Ucnonb3oBaHue);

31-28 310 peseps.

Ta6bnuua 29 — Npynna peructpoB ueno4vucrieHHoro AJY tuna J (J-IALU)

mon | ngpec | Seeemele | men | ampec | St
Jo Ox1E 0180 He onpeageneHo J16 Ox1E 0190 He onpepenexo
J1 Ox1E 0181 He onpepneneHo J17 Ox1E 0191 | He onpenenexo
J2 Ox1E 0182 He onpepneneHo J18 Ox1E 0192 | He onpenenexo
J3 Ox1E 0183 He onpepenexo J19 Ox1E 0193 | He onpeneneHo
J4 Ox1E 0184 He onpenenexo J20 Ox1E 0194 | He onpeneneHo
J5 Ox1E 0185 He onpepenexo J21 Ox1E 0195 | He onpepeneHo
J6 Ox1E 0186 He onpepenexo J22 Ox1E 0196 | He onpepeneHo
J7 Ox1E 0187 He onpenenexo J23 Ox1E 0197 | He onpepeneHo
J8 Ox1E 0188 He onpepenexo J24 Ox1E 0198 | He onpepeneHo
J9 Ox1E 0189 He onpenenexo J25 Ox1E 0199 | He onpeneneHo
J10 Ox1E 018A He onpepneneHo J26 Ox1E 019A | He onpegeneHo
J11 Ox1E 018B He onpepneneHo J27 Ox1E 019B | He onpeaenexo
J12 Ox1E 018C He onpenenexo J28 Ox1E 019C | He onpepenexo
J13 Ox1E 018D He onpepneneHo J29 Ox1E 019D | He onpeaeneHo
J14 Ox1E 018E He onpepneneHo J30 Ox1E 019E | He onpeneneHo
J15 Ox1E O18F He onpepenexo J31 Ox1E 019F | He onpeneneHo

Ta6bnuua 30 — Npynna peructpoB uenouucrnieHHoro AJTY tuna K (K-IALU)

min | Agpec | Semere | wwn | ampec | el
KO Ox1E 01A0 He onpegeneHo K16 Ox1E 01BO He onpepeneHo
K1 Ox1E 01A1 He onpepneneHo K17 Ox1E 01B1 | He onpegeneHo
K2 Ox1E 01A2 He onpepneneHo K18 Ox1E 01B2 | He onpegeneHo
K3 Ox1E 01A3 He onpepenexo K19 Ox1E 01B3 | He onpepenexo
K4 Ox1E 01A4 He onpepenexo K20 Ox1E 01B4 | He onpepenexo
K5 Ox1E 01A5 He onpepenexo K21 Ox1E 01B5 | He onpepenexo
K6 Ox1E 01A6 He onpepneneHo K22 Ox1E 01B6 | He onpeaenexo
K7 Ox1E 01A7 He onpepneneHo K23 Ox1E 01B7 | He onpeaenexo
K8 Ox1E 01A8 He onpepneneHo K24 Ox1E 01B8 | He onpeaenexo
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K9 Ox1E 01A9 He onpeaenexo K25 Ox1E 01B9 | He onpepenexo
K10 OX1E 01AA He onpeaenexo K26 Ox1E 01BA | He onpeneneHo
K11 Ox1E 01AB He onpepenero K27 Ox1E 01BB | He onpeaeneHo
K12 0x1E01AC He onpepnenexo K28 Ox1E 01BC | He onpepeneHo
K13 0x1E01AD He onpepneneHo K29 Ox1E 01BD | He onpeneneHo
K14 Ox1E 01AE He onpenenero K30 Ox1E 01BE | He onpeneneHo
K15 Ox1E 01AF He onpenenero K31 Ox1E 01BF | He onpepenexo

Ta6bnuua 31 — Npynna perncTpoB LuKnu4yeckoro bycgepa uenouncneHHoro AJl1Y tuna
J (J-IALVU)

Umsa Appec 3Ha4eHue no ymon4yaHuro
JBO Ox1E 01CO He onpeaeneHo
JB1 Ox1E 01C1 He onpeaeneHo
JB2 Ox1E 01C2 He onpeaeneHo
JB3 Ox1E 01C3 He onpeaeneHo
JLO Ox1E 01C4 He onpeaeneHo
JL1 Ox1E 01C5 He onpeaeneHo
JL2 Ox1E 01C6 He onpeaeneHo
JL3 Ox1E 01C7 He onpeaeneHo
pesepBHble Ox1E 01C8- Ox1E 01DA He onpegeneHo
JUSP Ox1E 01DB He onpeaeneHo
pes3epBHbIe 0x1E 01DC- Ox1E 01DF He onpeaeneHo

Ta6bnuua 32 — N'pynna perncTpoB Luknu4yeckoro bycgepa K-IALU

Nmsa Anpec 3HayeHue No ymMon4yaHuo
KBO Ox1E 01EO He onpeaeneHo
KB1 Ox1E O1E1 He onpeaeneHo
KB2 Ox1E O1E2 He onpeaeneHo
KB3 Ox1E O1E3 He onpeaeneHo
KLO Ox1E O1E4 He onpeaeneHo
KL1 Ox1E O1E5 He onpeaeneHo
KL2 Ox1E O1E6 He onpeaeneHo
KL3 Ox1E O1E7 He onpeaeneHo
pe3epBHbIe Ox1E 01E8- Ox1E O1FA He onpegeneHo
KUSP Ox1E O01FB He onpegeneHo
pe3epBHbIe Ox1E 01FC- Ox1E O1FF He onpegeneHo

7.3.8.1 Peaucmpbi cmamycsbi yenoducsiieHHoz20 AJTY (J31/JSTAT u
K31/KSTAT)

Peructpbl cratyca JSTAT (ansa J-IALU) n KSTAT (ans K-IALU) xpaHAT cocTosiHuS
cdnaroB 1 06HOBMAOTCA B pe3ynbTaTe BbIMOMHEHUS Pa3fNYHbIX KOMaHA LeNoYUCIEHHOrO
AJTY. lMpu 3anucm Bo3MOXHO obpalueHue k pernctpy JSTAT kak J31. Npun ncnonb3osaHum
B KayecTBe onepaHaa B apuUdMETUYECKUX, JTOrMYECKMX N (DYHKLMOHAIbHbBIX onepaumsix
J31 paccmaTtpuaeTtcs kak Honb. Pernctpbl J31/JSTAT (K31/KSTAT) (3HavyeHne cbpoca =
0x0000 0000) onucaHbl HWXe (Tabnuua 33).
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Ta6bnuua 33 — Pernctp coctosiHua ueno4vucrneHHoro Ally

burt Ums Ha3Ha4yeHue
0 z [Mpu3HakK HyneBoro pesynbTarta onepauum
1 N [Mpn3HaK oTpuLaTenbHOro pesynbTaTa onepauuu
2 V [Mpun3Hak nepenonHeHns pesynbTarta onepaumm
3 C IMpunaHak nepeHoca
4 - PesepeHble. Becerga 0

7.3.9 Fpynnbl permcTpoB yCTPONCTBA ynpaBneHus

pynna copgepxut 32 perucrtpa, 0gHaKO He BCe PerucTpbl UCMONb3ykTcs. YacTb
perncTpoB 3apesepBupoBaHa. Bce pernctpbl rpynnbl BLINOMHAKT cneumanbHble yHKLUMN.
Ocob6eHHOCTBIO [JaHHOW Tpynnbl SBASETCS TO, YTO PerucTpbl LOCTYMHbI TOMBKO Kak

OOHOCIIOBHbIE.

Ta6bnuua 34 — N'pynna perMcTpoB yCTPOMUCTBA ynpaBneHus

Nma OnucaHune Appec 3HaeHue no
YMOJYaHUIO
CIMP BbluncrneHHbIN agpec nepexona Ox1E 0340 He onpeageneHo
- - Ox1E 0341 -
RETI Bosspat 13 npepbiBaHus Ox1E 0342 He onpeaeneHo
RETIB I:'s:;ﬂg:z';”mRET" AN5 BNOKEHHBIX Ox1E 0343 | He onpegeneHo
RETS BosBpaT 13 UCKIYUTENBHOW CUTYyaLmnn Ox1E 0344 He onpeaeneHo
DBGE Bosspat 13 amynsumm Ox1E 0345 He onpeaeneHo
i i Ox1E 0346— i
Ox1E 0347
LCO CyeTuumk umknos 0 Ox1E 0348 He onpeaeneHo
LC1 CyeTuuk umknos 1 Ox1E 0349 He onpeaeneHo
i i Ox1E 034A- i
Ox1E 034F
IVSW ARPEC-BEKTOP N5 MPOrPaMMHbIX Ox1E 0350 | He onpeaeneHo
NCKITIOYEHUI
i i Ox1E 0351- i
Ox1E 0353
FLAGREG Peructp ynpaBneHuns ¢onaramu npoueccopa Ox1E 0354 0x0000 0000
FLAGREGST | YcTtaHoBKa ouT peructpa cnara Ox1E 0355 He onpepenexo
FLAGREGCL | C6poc 6uT peructpa dnara Ox1E 0356 He onpeaenexo
- - Ox1E 0357 -
SQCTL Peructp ynpaBsneHus Ox1E 0358 0x0000 0004
SQCTLST YcTaHoBKa GUT peructpa ynpasneHus Ox1E 0359 He onpeaenexo
SQCTLCL C6poc 6uTt pernctpa ynpasneHus Ox1E 035A He onpegeneHo
SQSTAT Peructp crtatyca, TonbKo YTeHne Ox1E 035B 0x0000 FF04
SEREG Pernctp cneunanbHbIX CTaTUYECKNX OX1E 035C 0x0000 0000
dnaros
- - Ox1E 035D -
EXT_FUN BkntoyeHue JonorHUTENbHbLIX QYHKLUIA Ox1E 035E 0
- - Ox1E 035F -
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7.3.9.1 Peaucmp ynpasneHusi pnnazom (FLAGREG)

Pernctp FLAGREG — 32-6UTHbIN perncTtp, KOTOPbIN KOHTPONMpyeT HanpasneHue
BblBOA4A dhrara (Bxo4 wnu BbiIxod) n obecneuvmBaeTt 3HadeHune (1 wnm 0), korga BbIBOA

CkoHdurypupoBaH kak Bbixoa. Permctp FLAGREG (3HaveHne cbpoca =

onucbiBaeTcsa Huxe (Tabnuua 35).

Tabnuua 35 — buTtbl peructpa ynpasneHus ¢gpnarom

bur Ums HasHauveHune
3:0 FLAGx_EN | HanpasneHue cnara
0 — npuem
1 - Bblgava
74 FLAGXx OUT | 3HadeHune cnara npu Bblgaye
31-8 - He ncnonb3ytoTca 1 Bcerga pasHbl HYNO

BoiBog FLAGO mncnonbsyet 6utbl 0 n 4, FLAG1 nucnonb3yet 6utel 1 n 5, FLAG2

ncnonb3yet 6uthbl 2 n 6, FLAG3 ncnonb3yet omutbl 3 n 7.

7.3.9.2

YcTponcTeo

Peaucmp ynpaeneHuss SQCTL
ynpasneHus

nocrieaoBaTtesibHOCTbiO  KOMaHA

MoppobHoe onucaHne Bcex BUT pernctpa npuseneHo Hmxke (Tabnuua 36).

Tabnuua 36 — butbl peructpa ynpasneHus SQCTL

bur Ums HasHauveHune

0 -

1 -

2 GIE Mmo6anbHoe paspelueHne NpepbiBaHUN:
1 — npepbiBaHUA paspeLleHbl
0 — 3anpeLweHbl

3 SWIE PaspelueHne reHepaumm WCKNHOYUTESbHBIX CUTyauun (MporpamMmmHbIX
npepbiBaHWI):
1 — paspelueHo
0 — 3anpeuieHo

4 -

5 -

6 -

7 KUSP Bbibop ykaszaTensa cteka B pexume cynepsusopa (NMOD=1) npwu
BKITIOYEHHOM pexume paboTbl ¢ pa3aernbHbeiMy ykasaTtenammn (USP=1):
0 — ncnonbayetcsa pernctp KSP;
1 — ncnonbayetcsa permctp USP

8 DBGEN PaspelueHne otnagku:
1 — paspeLueHo
0 — 3anpeuieHo

9 NMOD Pexum paboThbi:
0 — nonb3oBarens
1 — cynepBu3sop

10 TRCBEN Bkntouenne 6ydepa Tpacc:
0 — ©ydbep Tpacc BLIKMNIOYEH N XPaHUT CTapoe 3HaveHne
1 — BKIIOYEH U CrieguT 3a UCMNOMNHEHMEM NepexoioB.

11 TRCBEXEN | PaspelueHne reHepauum NCKNoYMTENBHON cuTyauumn ot Bydepa Tpacc:
0 — 3anpeuwieHo
1 — paspeLueHo
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12 DF_IEEE PaspeluaeTt ncnonb3oBaHne KomaHa 00paboTkM JaHHbLIX C MraBaroLwen
3anaTon JBOMHOW TOYHOCTMW.

0 — ncnonb3yeTcd pacluMpeHHas TOYHOCTb.

1 — KoA KoMaHAbl pacLUMpPeHHON TOYHOCTN COOTBETCTBYET Koy
KOMaHObl ABOWHOMN TOYHOCTM

13 BYTE_ON Pa3spelueHne ncnonb3oBaHme Kogos komaHabl TRAP 32-63 B kavecTBe
KoOoB npedumkca ans co3gaHnsa HOBbIX KOMaHA.

0 — komaHabl TRAP 32-63 ncnornb3yrtoTcs AN reHepaunmn UCKITIOYEeHUN.
1 — komaHgbl TRAP 32-63 ncnonb3yoTcs B Ka4ecTBe npedukca.

14 USP PaspelueHne ncnonb3oBaHus ABYX ykasaTenen ctekoB (pernctp JK27).
0 — peructp JK27 oavH Anga nonb3oBaTens v cynepemusopa

1 — ong nonb3oBaTens 1 cyrnepsu3opa UCMOorb3YyTCA pasHble
perucTpsl

31-15 - 3apesepBupoBaHbl U He ucnonbayloTcd. NMpu 4YTeHun Bcerga pa.HbI
HYMo

Bbutel 12, 13, 14 pernctpa ynpaBfieHNA  COOTBETCTBYIOT  [OMOSTHUTESIbHbLIM
BO3MOXHOCTSIM Mnpoueccopa M UX BKIMNIOYEHUEe O0SMKHO ObiTb LOMOMHUTENbHO paspeLleHo
6utom peructpa EXT_FUN.

7.3.9.3  Peaucmp ynpaeneHusi (SQCTLST). YecmaHoeka 6um

Bbut SQCTLST sasnsetca ncesgoHumoMm ana SQCTL. lNpu 3anucn no gaHHoOMy
agpecy, ‘1’ B ntobom 6ute 3anmcbiBaeMbIX AaHHbIX yCTaHaBNIMBAET COOTBETCTBYHOLMIA BUT
B SQCTL, Toraa kak ‘0’ B 3anmcbiBaeMbIX JaHHbIX HE MEHSIET 3Ha4YeHne bura.

7.3.9.4  Peaucmp ynpaeneHusi (SQCTLCL). C6poc 6um

But SQCTLCL saBnsietca ncesgoHumom ans 3anucy B SQCTL. Mpu 3anmucu no
AaHHoMmy agpecy ‘O B mobom  6ute  3anucbiBaemblx  AaHHbIX  cbpacbiBaeT
cootBeTcTBytowmn 6mut B SQCTL, Toraa kak ‘1’ B 3anucbiBaeMblX OaHHbIX HE MEHSET
3HayeHne buTta.

7.3.9.5 Peazucmp cmamu4eckux ¢hnazoe (SFREG)

Cratnyeckue dnarn UCnonb3yrTCs Kak cTaTudeckme konum ycnosui. MNpu xxenaHmm
COXPaHUTb 3Ha4YeHWe yCcroBus, 40 TOro, Kak gpyras KoMaHaa NoMeHsieT ero 3HadeHwue,
MOXHO cKkonumpoBaTtb 3HadeHne B pernctp SFREG u wncnonb3oBaTb €ro nosxe Kak
ycrosue. Bce ctatnyeckne dnarm ycnosumn rpynnupytotca B permctpe SFREG. Pernctp
SFREG nocne cbpoca paBeH Hymn W onNucaHwe ero paspsigoB MNPUBEOEHO HUXKE
(Tabnwuua 37).

Ta6bnuua 37 — buTbl peructpa ctatuyeckux dnaros

bur Nma HasHauveHune
0 GSCFO | Cratudeckuin cpnar uenodmncrneHHbolx AlTY
1 GSCF1 | Cratudeckuin cpnar uenodmncneHHboix AlTY
2 XSCFO | Cratnyeckni donar BblYUCIIMTENBHOrO Moayns X
3 XSCF1 | CtaTuyeckun nar Bbl4MCAUTENBHOrO Moaynsa X
4 YSCFO | Ctatnyeckuin donar BblYUCNIUTENBHOMO Moaynsa Y
5 YSCF1 | CtaTnyeckui cpnar BblYMCAMTENBHOrO Moayns Y
31-6 - He ncnonb3ytoTca 1 Bcerga paBHbl HYMO
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7.3.9.6  Pea2ucmp eknro4yeHus1 pacwupeHHbIx pyHkyuu (EXT_FUN)

Pernctp coctount M3 ogHoro 6uta, 3Ha4YeHME KOTOPOro MOXeT ObiTb MPOYUTAHO B
pernctpe SQSTAT, 6ut 30 — EXT_MODE. 310T 61T no cbpocy yctaHaenmeaetcs B 0 (Bce
paclumMpeHHble OYHKUMN 3anpeLleHbl) 1 MeHSieT CBOe 3HayeHue Ha NpOTUBOMOSIOXHOE
BCAKMA pa3 nocre BbinosiHeHnMst komaHabl Ox8B5E1A3C. 3TOT ko4 CyTb KomMaHga
nepecbinku n3 pernctpa EXT_FUN B a10T e peructp EXT_FUN (EXT_FUN=EXT_FUN).

7.3.9.7 Peaucmp cmamyca ycmpoticmea ynpaesieHusi (SQSTAT)

[aHHbIN pernctp OOCTyneH TOSMbKO AN YTEeHUS U COAEpPXWUT MHopmaumio o
TeKyweM ctatyce ycTponcTBa ynpaBneHus. [MogpobHoe onucaHue paspsgoB peructpa
npuBegeHo Huxke (Tabnuua 38).

Tabnuua 38 — Butbl pernctpa SQSTAT

burt Nmsa HasHayeHue

1.0 MODE Texkywun pexum paboTbl npoueccopa:
00 — nonb3oBaTerb

01 — cynepsusop

11 — smynarop

Jpyrve cocToaHUA HEBO3MOXHbI

2 IDLE Mpoueccop B COCTOSAHUN OXuaaHus npepbiBaHus (ecnn 1)

73 SPVCMD | 3HadeHne napameTpa nocregHemn BelinosIHEHHON KomaHabl TRAP

11:8 EXCAUSE | Koa nocnegHemn UCKNOYMTENBHOW CUTYaLMK:
0000 — komaHpa TRAP

0001 — Touka HabntogeHus unn bydep Tpacc
0010 — komaHga nnaBaroLLen 3ansaTon

0011 — oWwIMOOYHAA NUHUS KOMaHS,

0100 — HEBbIPOBHEHHbI 4OCTYN

0101 — nonbITKa 3anucu 3aLUULLLEHHOrO perncTpa
0110 — nepenoriHeHUs cHeTUMKA CTAaTUCTUKN
0111 — owmnboYHbIN gocTyn B IALU

1000 — x

1001 — x

1010 —x

1011 —x

1100 — x

1101 —x

1110 - x

1111 — He 6bIN0 oWMBOK C MOMEHTa cbpoca

15:12 | EMCAUSE | Kog cutyaumm, Bbi3BaBLUEN Nepexos B pPEXUM aMynsaTopa:

1111 — He 6bINO Nepexoda B pexmm amynstopa nocne cépoca
0000 — komaHpa EMUTRAP

0001 — 3anpoc JTAG

0010 — cpaboTana To4ka HabnogeHus

Bce gpyrue Kokl 3apes3epBMpOBaHbl U He MOTYT MPUCYTCTBOBATb

16 FLAGO CocTtosiHue BHellHero BbiBoaa FLAGO
17 FLAG1 CocTtosiHue BHeluHero BbiBoga FLAG1
18 FLAG2 CocTosiHue BHeluHero BbiBoaa FLAG?2
19 FLAG3 CocTtosiHMe BHeluHero BbiBoaa FLAG3
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20 EXE_ISR | ®nar yctaHaBnusaeTtcsa B 1 npwu:

- nepexofe npoueccopa B cocTosiHne o06paboTku npepbiBaHus,

- 3anucu gaHHbIX B peructp RETIB.

YcTaHoBneHHbIM donar 3anpeLtaeT npepbiBaHus.

dnar copacbiBaeTcs:

- KOMaHOoM BbIXo4a u3 npepbiBaHusa RTI,

- komaHgon RDS (ecnu HeT 06paboTKM UCKMIOYUTENBHON CUTYyaumn),

- YTeHueM peructpa RETIB.

COpoweHHbIn  cnar  o03Ha4yaeT BO3MOXHOCTb  00paboTkM  HOBOrO
npepbIBaHMSA NPOLLECCOPOM.

21 EXE_SWI | lpu3Hak TOro 4TO MpOLECCOp HaxoguTca B COCTOSAHUM 0OpaboTkm
NCKITIOYMTENBHON cUTyauun (korga paBeH 1)

22 EMUL Mpn3Hak TOro 4TO MPOLIECCOP HAXOAUTCHA B pexume amynsitopa (korga
paseH 1)

23 ISR_MODE | ®nar yctaHaBnuBaetca B 1 npu nepexode mnpoLeccopa B COCTOsSIHWUE

00paboTkM npepbIBaHWS.

dnar copacbiBaeTcs:

- KOMaHOOoW Bbixoaa u3 npepbiBaHUARTI,

- komaHgon RSD (ecnn HeT 06paboTKM UCKMIOYNUTKIIBHOW CUTYauun).
YcTaHoBneHHbI dnar o3Ha4yaeT COoCTosiHMe obpaboTkum npepbiBaHUS B
pexume cynepsusopa.

24 BTBEN

25:27 -

28 BTBEN Bydep npenckasaHus nepexogoB BktoveH (ecnu 1), nMbO BbIKMOYEH
(ecnn 0)

29 -

30 EXT_MODE | ®nar BKMOYEHUs  pacLUMpeHHbIX onepaunin  npoueccopa. [locne
annapartHoro cbpoca 3HaveHue 0 (paclumMpeHHble onepauun 3anpeLleHbl)

31 | LOCK ®nar 6rnoknposku npepbiBaHnin (1 — npepbiBaHUSA 6110KMPOBaHbI)

7.3.10pynna perncTpoB yCTPOMCTBA 3aLiUTbl NaMATM.

Bbllwe ynoMmunHanocb, 4TO MpPOLECCOP MMEET HECKONbKO pPeXuMoB paboTbl U
OCOBEHHOCTBIO pexuma nonb3oBaTens SABMSeTCA TO, YTO ANS HEro orpaHuYeH OCTyn K
HeKOTopbIM annapaTtHbiM pecypcam. OgHaKo BHYTPEHHSAS U BHELLHSAS NamMaTb OOUHAKOBO
OOCTYNHbI Kak Ansg cynepsusopa, Tak M ana nonb3oBatend. Bmecte ¢ Tem B psage
NPUIIOXEHNA XKenaTenbHO 3aWuTUTb KOA4 WAW  [daHHble CUCTEMbl OT  paspyLleHust
HEKOPPEKTHbIM MNOBEAEHMEM MOJSIb30BATENIbCKON Mporpammbl. [Ona 3Tux uenen B
npoueccope uMeeTca rpynna perucTpoB, C MOMOLLbD KOTOPOWM MOXHO oOnucatb
OTAENbHbIE PEMMOHBI BHYTPEHHEN NaMATK U CNOCObbI AOCTYNa K HAM.

Bce peructpbl gaHHOW rpynnbl SOCTYMHbI TOSMIbKO KaK OAHOCMOBHblE. 3anucb K
pernctpam paspelleHa TOSMbKO €CNU BKIIYEH PexXuMm UCMNONb30BaHUSA pacLUMpPeHHbIX
dyHKUMn npoueccopa (6ut pernctpa EXT_FUN).

Ta6bnuua 39 — Npynna perucrtpa ycTpoucTBa 3awumTbl NaMATH

Ums Onucanue Anpec ?(:nac:'?:::wr

PUO Pervctp 3awmtbl 0 Ox1E 03EO He onpeneneHo
PU1 Pernctp 3awmthbl 1 Ox1E O3E1l He onpenenexo
PU2 PerucTtp 3awmthbl 2 Ox1E 03E2 He onpeaeneHo
PU3 Peructp 3awmTbl 3 Ox1E 03E3 He onpenenexo
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PU4 Peructp 3awuntbl 4 Ox1E O3E4 He onpeaeneHo
PU5 Peructp 3awmntbl 5 Ox1E 03E5 He onpeaeneHo
PUG6 Peructp 3awmntbl 6 Ox1E O3E6 He onpeaeneHo
PU7 Peructp 3awuntbl 7 Ox1E O3E7 He onpeaeneHo
- - Ox1E 03E8-0x1E O3FB 0
PU CR PervcTp ynpaeneHus Ox1E 03FC 0
- - Ox1E 03FD-0x1E O3FF 0

7.3.10.1 Peaucmpbi 3awyumsi (Pux)

Kaxgbln pernctp 3awuTbl NO3BONSAET onncaTb onpeaerieHHy obnacte NamaT u
cnocobbl goctyna Kk Hen. PaboTta pernctpa 3awmTtbl BKIHOYAETCA COOTBETCTBYHOLLMM
6utom B pernctpe ynpasneHnus. NoagpobHoe onnucaHne GUT perncTpoB 3aLnTbl NPUBESEHO
Hwke (Tabnuua 40).

Ta6bnuua 40 — PerncTtp PU

Bur Nma HasHauyeHune
10:0 STA HavanbHbIN agpec mogynsa namaTu

11 -
22:12 ENDA | KoHeyHbI agpec Moaynsa namsTu

23 -

25:24 JK_AP | Pexxnm gocTtyna K MOAymnto cO CTOPOHbI WnH J n K.

00 — nonHbIN JocTyn

01 — cynepBu130p YTEHME U 3aNUCb, NOSNb30BaTESb YTEHNE
10 — BCeM TOMNbLKO YTEHME

11 — cynepBuU30p TOJIbKO YTEHUE

27:26 I_AP Pexwum goctyna K Moaynto cO CTOPOHbI LWNHBI 1.
00 — nonHbIN gocTyn

01 — TonbKo cynepsu3op

10 — pocTyn 3anpeLleH

11 — poctyn 3anpeuleH

29:28 H_AP | Pexum gocTtyna K MOAYMHO CO CTOPOHbI WnHbI S (xocT, DMA).
00 — yTeHne u 3anucob

01 — TONbKO YTEHUE

10 — poctyn 3anpeLyeH

11 — goctyn 3anpeueH

31:30 - pes3eps

Mona STA n ENDA wucnonb3yloTcs AN CPaBHEHUS CO 3HAYEHUSIMU afpeCHbIX
wuH J, K, I, S. MNMpn atom B cpaBHEHMM y4acTBYIOT TOMbKO 6MTbl 20:10 yKasaHHbIX LUWH.
lMpoBepka BbIMNOMHAETCA TOMBbKO NPU A0CTyNe K BHYTPeHHen namatu. Tak gns K wuHbl
AoCcTyna nonagjaHne B HEKOTOPbIM MOAYMb O3HavaeT WCTUHHOCTb —CcriedyroLlero
BblpaXXeHUs::

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

MuHUManbHbIM pasmep mMoayns paseH ctpaHuue u3 1 Kcnos. Mogynb Moxet
paccMmaTpmBaTbCs Kak MHOXeCTBO 13 1 K cTpaHuu,.

Mpn HapyweHun npaB A[ocTyna K MoAynw namatm  BblpabaTbiBaeTcs
NCKNIYUTENbHAA cUTyauus.
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7.3.10.2 Peaucmp ynpasneHusi (PU_CR)

Pernctp ocywectensaet BkoveHne B paboTy Bcex YHKUMN MOoAyns 3aluThbl.
Mocne cbpoca 3HaveHMe pernctpa pasBHO Hynw. [logpobHoe onucaHne GUT pernctpa
ynpasrneHus npmeeaeHo Hmxke (Tabnuua 41).

Ta6bnuua 41 — Pernctp PU_CR

burt Nmsa HasHavyeHune

7:0 - 3apes3epBnpoBaHo. butbl 06LLEro HasHa4YeHus

YnpaBneHue reHepaumen UCKNIYNTENbHON CUTYyaLuMm Npu 3arpyske
perncTpoB yCTPOMCTBA ynpaBneHns n Moayns oTragku U3 BHELHEN

8 PSD_fun | namatu

0 — paspelueHa reHepaums

1 — ucknoyuTenbHaa cUTyaumst TOMNbKO NPW HapyLLEeHUX NpaB AocTyna

YnpaBneHve aBTOMaTtu4eckMM COBUIOM yKkasaTens cTeka u ppanma npu
paboTe ¢ 6anTamm 1 KOPOTKUMMU

0 — pyHKUMA BbIKOYEHA

1 — oyHKUMA BKNOYEHA

9 SP_Dbyte

BkntoyeHne pyHKUUK Nnoncka HoMepa MakCUMyma-MUHUMyMa
10 MIN_MAX | O — BbIKJTHOMEHO
1 — BKIIIOYEHO

BhikntoueHne aHanunsa Bbixoga U3 LMKna

0 — paspeLleHne ncnonb3oBaHUA Npouenypbl aHanusa 3aBepLleHns
11 LC sup | uukna. MNo3BonseT cokpaTuTb BpeMsI BbIXO4a M3 LMKNa

1 — npu peanusaumm Lmknos ¢ nomoubto LCO, LC1 6yayT notepu B
CKOPOCTU NPpW BbINONTHEHUN NOCNEAHEro npeackasaHus

15:12 - 3ape3epBrpoBaHo. buTbl 06LEro Ha3Ha4YeHUs

16 PUO_EN | PaspelweHune paboTbl Mogyns 3awmtbl 0
1 — paspelueHo
0 — 3anpeuwieHo

17 PU1l _EN | PaspeweHune paboTbl Moayns 3awuTtbl 1
1 — paspelueHo
0 — 3anpewieHo

18 PU2_EN | PaspelieHune paboTbl MOAYNA 3awmThl 2
1 — paspelueHo
0 — 3anpeuwieHo

19 PU3_EN | PaspelieHune paboTbl MOAyns 3awmtbl 3
1 — paspeLueHo
0 — 3anpeuwieHo

20 PU4_EN | PaspeleHune paboTbl MOAyNs 3awmTtel 4
1 — paspeLueHo
0 — 3anpeLwieHo

21 PU5_EN | PaspelweHune paboTbl MOayns 3awwutbl 5
1 — paspeLueHo
0 — 3anpeueHo

22 PU6_EN | PaspelueHne paboTbl Mogyns 3awwmTbl 6
1 — paspelueHo
0 — 3anpeLieHo

23 PU7_EN | PaspelueHne paboTbl Mmogyns 3awmTbl 7
1 — paspelueHo
0 — 3anpeLieHo

31:24 - 3apes3epBrpoBaHo. butbl 06LLEro HasHa4YeHus
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7.3.11pynnbl permcTpoB KOHTpoOJNepa npepbiBaHUMN

[aHHble rpynnbl PerncTpoB OTHOCATCA K BeKTOpam MnpepbiBaHUN, YynpaBneHuto
npepbiBaHNAMM W pernctpam ctatyca (Tabnuua 42 — Tabnuua 44). Bce perucTtpbl

KOHTpOInepa npepbiBaHW OCTYMHbI TONbKO Kak OOHOCIIOBHbIE.

7.3.11.1 Tpynnbl pecucmpoe e8ekKmopoe rnpepbieaHul

Tabnuua 42 — Npynna A perucTpoB Tabnuubl BeKTopa npepbiBaHUN

Uma OnucaHue Appec 3Hauenue no
YMOS4aHUIo
IVKERNEL MpepbiBaHue agpa VDK Ox1F 0300 He onpegeneHo
- - Ox1F 0301 -
IVTIMEROLP Huskuin npuoputeT Tanmepa #0 Ox1F 0302 He onpegeneHo
IVTIMER1LP Huskun npuoputeT Tanmepa #1 Ox1F 0303 He onpegeneHo
i i Ox1F 0304— i
O0x1F 0305
IVLINKO nopT cesa3sn #0 Ox1F 0306 He onpepenexo
IVLINK1 nopt ceaAsn #1 Ox1F 0307 He onpepenexo
IVLINK2 nopT cBA3n #2 Ox1F 0308 He onpeaenexo
IVLINKS nopT ceAsn #3 Ox1F 0309 He onpepenexo
i i Ox1F 030A- i
Ox1F 030D
IVDMAO Pernctp DMA #0 Ox1F 030E 0x0000 0000
IVDMA1 Pernctp DMA #1 Ox1F O30F 0x0000 0000
IVDMA2 Pernctp DMA #2 Ox1F 0310 0x0000 0000
IVDMAS3 Pernctp DMA #3 Ox1F 0311 0x0000 0000
i i Ox1F 0312—- i
Ox1F 0315
IVDMA4 Pernctp DMA #4 Ox1F 0316 0x0000 0000
IVDMAS Pernctp DMA #5 Ox1F 0317 0x0000 0000
IVDMAG Pernctp DMA #6 Ox1F 0318 0x0000 0000
IVDMA7 Pernctp DMA #7 Ox1F 0319 0x0000 0000
i i Ox1F 031A- i
Ox1F 031C
IVDMAS Pernctp DMA #8 Ox1F 031D 0x0000 0000
IVDMA9 Pernctp DMA #9 Ox1F 031E 0x0000 0000
IVDMA10 Pernctp DMA #10 Ox1F 031F 0x0000 0000

Ta6bnuua 43 — N'pynna B peructpoB Tabnuubl BeKTOpa npepbiBaHUN

3Ha4eHue no
Umsna OnucaHne Appec yMONUaHMIo
IVDMA11 Pernctp DMA #11 O0x1F 0320 0x0000 0000

i i Ox1F 0321- i

O0x1F 0324

IVDMA12 Pernctp DMA #12 Ox1F 0325 0x0000 0000
IVDMA13 Peructp DMA #13 Ox1F 0326 0x0000 0000
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i i Ox1F 0327- i
Ox1F 0328
IVIRQO BeiBog pernctpa niIRQO Ox1F 0329 0x3000 0000
IVIRQ1 BeiBog pernctpa nlIRQ1 Ox1F 032A 0x3800 0000
IVIRQ2 BeiBog peructpa nlIRQ2 Ox1F 032B 0x8000 0000
IVIRQ3 BeiBog pernctpa nlIRQ3 Ox1F 032C 0x0000 0000
i i Ox1F 032D- i
Ox1F 032F
VIRPT BekTopHbin pernctp VIRPT Ox1F 0330 He onpegeneHo
- - Ox1F 0331 -
IVBUSLK BekTop 65TOKMPOBKM LUMHBI Ox1F 0332 He onpegeneHo
- - Ox1F 0333 -
IVTIMEROHP Bbicokuit npuoputeT Tarimepa 0 Ox1F 0334 He onpepenexo
IVTIMER1HP Bbicokuit npuopuTeT Tarimepa 1 Ox1F 0335 He onpepenexo
i i Ox1F 0336— i
Ox1F 0338
IVHW AnnapartHasi owunbka Ox1F 0339 He onpeaeneHo
i i Ox1F 033A- i
O0x1F 033F

7.3.11.2 [lpynna peaucmpoe ynpaeJsieHuUsi KOHmpoJslsiepoM ripepbieaHul

Ta6bnuua 44 — N'pynna perMcTpoB ynpaBneHus npepbiBaHUSAMMU

3HauyeHue no

Nma OnucaHue Appec YMONYaHUIO
ILATL ILAT mnagwwue paspsagpl Ox1F 0340 0x0000 0000
ILATH ILAT ctapLune paspsigbl Ox1F 0341 0x0000 0000

ILATSTL ILAT mnagwue paspsgpl, ycTaHOBKa Ox1F 0342 He onpepenexo
ILATSTH ILAT cTaplume paspsigbl, yCTaHOBKA Ox1F 0343 He onpepeneHo
ILATCLL ILAT mnagwme paspsagbl, copoc Ox1F 0344 He onpepenero
ILATCLH ILAT cTapLume paspsabl, copoc Ox1F 0345 He onpepeneHo
PMASKL PMASK mnaglwuve paspagbl Ox1F 0346 0x0000 0000
PMASKH PMASK cTapLwvne paspsabl Ox1F 0347 0x0000 0000
IMASKL IMASK mnagwwve paspsabl Ox1F 0348 OxE3C3 C000
IMASKH IMASK ctaplue paspagbl Ox1F 0349 Cwm. Onucanwue
i i Ox1F 034A— i
Ox1F 034D
INTCTL YnpaeneHue npepbiBaHNEM Ox1F 034E Cwm. Onncanue
- - Ox1F 034F -
TIMEROL Tekyweﬁazﬁ::%gzgﬂagxepa 0 Ox1E 0350 He onpegeneHo
TIMEROH TeKyu_ggTeae;Hj:ngmaigzgmepa 0. OXLE 0351 He onpegeneHo
TIMERLL Tekywee 3HadeHWe Taivepa 1. OxX1E 0352 He onpegeneHo

MnagLwue paspsiabl
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Tekylee 3HadeHWe Tanmepa 1 He onpegeneHo

TIMER1H Ox1F 0353
cTapLume paspsgbl
TMRINOL 3HaveHne nHumanusauumn Tanmepa 0. OX1E 0354 He onpegeneHo
Mnaglwve paspsgbl
TMRINOH 3HayeHne nHMumanusauumn Tanmepa 0 OXLE 0355 He onpegeneHo
cTapLime paspsgbl
TMRINLL 3HayeHue nHnumanusaumm 1 mnagwme OxX1E 0356 He onpegeneHo
paspsabl
TMRIN1H 3HayeHue nHnymanunsaumm 1 ctapume OXLF 0357 He onpeaeneHo
paspsgpl
- } Ox1F 0358- ]
0x1F 035F

7.3.11.3 Peazucmp ynpaeneHusi npepbieaHusmu (INTCTL)

Pernctp INTCTL — 32-6UTHbIN perncTp, KOTOPbIA ynpaBnaeT YyBCTBUTESTIbHOCTLIO
BHELLHMX BXo4oB npepbiBaHMi NIRQ3-0 (NpepblBaHU YyBCTBUTENbHbLIX K PPOHTY Mn
YPOBHIO) U obecrneynBaeT yrnpasrieHne CTapToM M OCTaHOBKOM Tammepos. [MogpobHoe
onucaHue paspsaoB permcTpa npueeaeHo Hwke (Tabnuua 45).

Ta6bnuua 45 — Pernctp INTCTL

burt Nmsa HasHayeHue

0 IRQO_EDGE | 3anpoc npepbiBaHus no sxody nIRQO BLI3bIBaeTCA:
0 — dpoHTOM curHana (13 BbICOKOrO B HU3KUIA)
1 — ypoBHEM (HU3KNIA)

1 IRQ1_EDGE | 3anpoc npepbiBaHus no sxody nIRQ1 Bbi3biBaeTCA:
0 — dppoHTOM curHana (13 BbICOKOrO B HU3KWIA)
1 — ypoBHEM (HU3KNIA)

2 IRQ2_EDGE | 3anpoc npepbiBaHund rno sxoay NIRQ2 Bbi3biBaeTcA:
0 — dppoHTOM curHana (13 BbICOKOrO B HU3KWIA)
1 — ypoBHEM (HU3KWIA)

3 IRQ3_EDGE | 3anpoc npepbiBaHung no sxody nIRQ3 Bbi3biBaeTCA:
0 — ppoHTOM curHana (13 BbICOKOrO B HU3KWIA)
1 — ypoBHEM (HU3KWIA)

4 TMRORN PaspelleHne paboTbl Tanimepa 0:
0 — Tanmep ocTaHoBnEH
1 — Tanmep paboTtaet

5 TMR1RN PaspeleHne paboTbl Tanmepa 1:
0 — Tarimep ocTaHOBINEH
1 — Tanmep pabotaet

31:6 - He ncnonb3yTcsa 1 Npu YTeHUN BCeraa paBHbl HYIHO.

Bo Bpemsi cOpoca npoueccopa MOXHO BbiOpaTb Cnocod reHepauuu npepbiBaHUs
Ans BHewHnx Bxogos NIRQ3-0. 3To onpeaensieTcss BHELWWHUM BbIBOAOM NBM.

Ecnu 3HauyeHne curHana Ha BbiBoge nBM =1 npu cbpoce, To 3HadeHnem cbpoca
ansa INTCTL asnsaetca 0x0000 000F.

Ecnu 3HayeHne curHana Ha BbiBoge nBM =0 npu cbpoce, To 3HadeHuMem cbpoca
ana INTCTL asnsaetca 0x0000 0000.
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7.3.11.4 Peaucmpsbi 3auienku npepbieaHuu (ILATL/ILATH)

Bce 3anpocbl npepbiBaHUWA, KOTOpble MNOCTYNalT B KOHTpOMnep npepbiBaHUM
dukempytrotea (3anomuHarotcs) B pernctpe ILAT. Peructp ILAT — 910 64-6UTHbLIM pernctp
AOCTYNHbIA TOMBbKO NO YTEHWUIO Kak ABa 32-6uTHbix pernctpa ILATH wn ILATL:

— ILAT — mnagwas vactb ILAT (6uTel 31:0);

— ILATH — crapwas vactb ILAT (6uTbl 63:32).

Kaxgbln OGUT CcOOTBETCTBYET OOHOMY MpEpbIBaHUIO W YyCTaHaBNMBaeTCa Mpu
NOSIBIIEHNM 3TOro npepbiBaHus. Nopagok GUTOB 3anpocoB NpepbiBaHWA yCTaHaBMBaeTCs
B COOTBETCTBMM C NpuoputeTamm npepbiBaHnin: 0 — camblii HU3KUA NPUOPUTET.

Pernctp ILAT umeeT nceBaoHUMbI ANS yNpoOLEeHUs npoueayp ycTaHoBKM U cbpoca
6uT pernctpa. Ons ycraHoBku ucnonb3ytotcs permctpbl ILATSTL wnm ILATSTH, a gns
cbpoca ILATCLL wnn ILATCLH. Perncrpbl-nceBOOHMMbI OOCTYMHbI TOMbKO MO 3anucu.
Mpn ycTaHOBKe 3anucbiBaemMoe 3HadeHnme 1 NpuMBOAMT K yCTaHoBKe OuTa, HOMb He
n3meHsieT 3HadveHue. Npu cbpoce 3anucb Hyns Bbi3biBaeT COPOC, a 3annCb eOUHULbI He
N3MEHSIET 3HaYeHMe.

7.3.11.5 Peaucmpsbi mackupoeaHusi npepbieaHul (IMASKL/IMASKH)

Kaxabih 6UT 3anpoca npepbiBaHUW, 3aduKcUpoBaHHbIM B pernctpe ILAT unmeert
COOTBETCTBYHOLWMIA eMy OuT paspeweHns obcnyxmBaHust npepbiBaHua (unn  out
MacKnpoBaHusa rnpepbiBaHus). 3HadeHne 1 B OGUTe Mackm paspellaeT npoxoxaeHue
COOTBETCTBYHOLLErNO eMy 3anpoca npepbiBaHus B ILAT ons ganbHenwen obpaboTku.

Pernctp IMASK — 64-6UTHbIN perucTp, OOCTYNHbIN Kak ABa 32-OMTHbIX pernctpa
IMASKL n IMASKH. lNMocne c6bpoca 3HadeHne IMASKL Bcerga pasHo OxE3C3CO000.
3HaveHue pernctpa IMASKH nocne cbpoca 3aBMCUT OT COCTOSAHUSI BO Bpemsa cbpoca
BHewHero BbiBoda IRQEN n moxeT 6b1Tb paBHo 0x00010061 (nBM=0) nn6o 0x00011E61
(nBM=1).

7.3.11.6 Peaucmpbi npuopumemHoO20 MacKupoeaHusi npepbieaHull
(PMASKL/PMASKH)

Pernctp PMASK — 64-6UTHbIN perncTp, OOCTYNHbIN Kak ABa 32-6UTHbIX pernctpa
PMASKL n PMASKH. Pernctpbl OCTYMNHbI TOMBKO MO YTEHMIO U OTOBpaXKatT COCTOsIHME
3anpocoB MpepbiBaHUN, KOTOPbIe NOCTYNaKT Ha NPUOPUTETHBLIN WNPATOP KOHTponnepa
npepbiBaHNNA.

Kaxgbin 6UT peructpa 3anpoca npepbiBaHUN COOTBETCTBYET onpeaesieHHOMY
NMCTOYHUKY MpEepbiBaHUA U UMEET COOTBETCTBYHOLUMA eMy (C TeM Xe HOMepom) 6uT B
pernctpe mackmpoBaHusi IMASK n 6ut pernctpe PMASK. HasHauyeHne OuUT BCcex aTux
perncTtpoB npmBeaeHo Hmxe (Tabnuua 101, Tabnuua 102).

Ta6bnuua 46 — butbl peructpoB ILATL, IMASKL, PMASKL

Bur Ums OnucaHue

0 INT_KERNEL MpepbiBaHve sapa VDK

1 - -

2 INT_TIMEROLP Huakuin npnoputeT Tarimepa #0

3 INT_TIMER1LP Huskuin npuoputeT Tanmepa #1
54 - -

6 INT_LINKO nopT cBsA3un #0

7 INT_LINK1 nopT cBsA3K #1

8 INT_LINK2 nopT cBA3KN #2

9 INT_LINK3 nopT cBA3M #3
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13:10 - -
14 INT_DMAO Pervnctp DMA #0
15 INT_DMA1 Pervnctp DMA #1
16 INT_DMA2 Peructp DMA #2
17 INT_DMA3 Pernctp DMA #3
21:18 - -
22 INT_DMA4 Pernctp DMA #4
23 INT_DMAS Peructp DMA #5
24 INT_DMAG Pernctp DMA #6
25 INT_DMA7 Pernctp DMA #7
28:26 - -
29 INT_DMAS Pernctp DMA #8
30 INT_DMA9 Peructp DMA #9
31 INT DMA10 Peructp DMA #10

Ta6bnuua 47 — butbl peructpoB ILATH, IMASKH, PMASKH

but Ums OnucaHue
0 INT_DMA11 Pernctp DMA #11
4:1 - -
5 INT_DMA12 Pernctp DMA #12
6 INT_DMA13 Peructp DMA #13
8:7 - -
9 INT_IRQO BbiBoa peructpa nIRQO
10 INT_IRQ1 BbiBoa perncrtpa nlIRQ1
11 INT_IRQ2 BbiBog pernctpa nlIRQ2
12 INT_IRQ3 BbiBoa pernctpa nlIRQ3
15:13 - -
16 INT_VIRPT BekTopHbIin perucTp VIRPT
17 - -
18 INT_BUSLOCK BekTop 6MOKMPOBKN LLINHBI
19 - -
20 INT_TIMEROHP Bbicokuin nproputeT Tanmepa 0
21 INT_TIMER1HP Bbicokuit npropuTteT Tanimepa 1
24:22 - -
25 INT_HWERR AnnapaTHas ownbka
31:26 - -

7.3.11.7 Peaucmpbi maumepa (TIMERxH/L)

Pernctpol TIMERX — oauHapHble 64-6UTHble pernmctpbl AOCTYMHblE Kak ABa 32-
H6uTHbIX pernctpa TIMERXL n TIMERXH. Peructpel TIMERX cogepxaT TekyLlee 3Ha4yeHue
Ang TanMepos:

— TIMEROL Tanmep 0 mnaglas 4acTb TEKYLLEro 3Ha4yeHusi, TONbKO ANS YTEHUS;

— TIMEROH Tanmep 0 ctapluias 4yacTb TeKyLEero 3Ha4yeHusi, TONbKO ANs YTEHUS;

— TIMER1L Tanmep 1 mnagwas 4actb TEKYLLEro 3HAaYEHUS, TONbKO ANS1 YTEHUS,

— TIMER1H Tanmep 1 cTaplias 4yacTb TeKyLEero 3Ha4yeHusi, TONbKO OS5 YTEeHUS.
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7.3.11.8 Peazucmpbl Ha4yasibHO20 3Ha4YeHusi matmepoe (TMRINxH/L)

Pernctpol TMRINX — oguHapHble 64-OUTHblEe perucTpbl AOCTYMHblE Kak ABa 32-
6uTtHbix pernctpa TMRINXL n TMRINxH. Pernctpol TMRINX cogepxatT HadanbHble
3Ha4YeHnsa Ons TanmMepoB:

— TMRINOL Tanmep 0 mnagwwas 4acTb Ha4yanbHOro 3Ha4YeHus;

— TMRINOH Tanmep 0 ctapLuada 4acTb Ha4anbHOro 3Ha4YeHUs;

— TMRIN1L Tanmep 1 mnagwas 4acTb Ha4YanbHOro 3Ha4YeHus;

— TMRIN1H Tanmep 1 ctapliada 4acTb Ha4yanbHOro 3Ha4YeHUs.
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7.3.12pynna perncTpoB ynpasrneHusa n ctatyca DMA

O6uiee onucaHue rpynnbl PErMCTPOB YNpaBfeHWst U cTaTyca MNPUBEAEHO HUXe

(Tabnuua 48).
OTAENbHOCTH.

[anee 6Gonee

noapo6HO paccmaTpusaeTcs

Tabnuua 48 — Npynna pernctpoB ynpasneHus DMA

Kaxkabin

perucTp

NUma OnucaHue

Anpec

3HavyeHue no
YMOJYaHUIO

DCNT

YnpasnexHne DMA

Ox1F 0060

0x0000 0000

Ox1F 0061-
Ox1F 0063

DCNTST

YnpaeneHme DMA, G1Tbl yCTaHOBKM

Ox1F 0064

He onpegeneHo

Ox1F 0065—
O0x1F 0067

DCNTCL

Ynpaenexnne DMA, 6uTbl copoca

Ox1F 0068

He onpeaeneHo

Ox1F 0069—-
0x1F 006B

DSTAT CraTtyc DMA

O0x1F 006C

0x0000 0000

0x1F 006D—
Ox1F 006F

CtaTtyc DMA,

DSTATCL OuThl cbpoca

Ox1F 0070

He onpeaeneHo

Ox1F 0071-
Ox1F 007F

7.3.12.1 Peaucmp ynpaeneHusi DMA (DCNT)

Buthl

permctpa ynpaseneHus

BbINONMHAKOT

OOHY €OMHCTBEHHYI0  (DYHKUMIO

npuocTaHoBKM paboTbl cooTBeTcTBylOWEero mm kaHana DMA. lMogpobHoe onucaHue
paspsnoB perucTpa ynpasneHnsa npueeneHo Hmke (Tabnuua 49).

Ta6bnuua 49 — Pernctp DCNT

bur Ums OnucaHue
0 DMAOQO_P Maysa (ecnu 1) ans kaHana 0 DMA
1 DMA1 P Maysa (ecnu 1) ansa kaHana 1 DMA
2 DMA2_P Maysa (ecnu 1) ansa kaHana 2 DMA
3 DMA3_P May3sa (ecnu 1) ansa kaHana 3 DMA
4 DMA4 P Maysa (ecnu 1) ansa kaHana 4 DMA
S) DMA5_P Maysa (ecnu 1) ans kaHana 5 DMA
6 DMA6_P Maysa (ecrnu 1) ans kaHana 6 DMA
7 DMA7_P Maysa (ecnu 1) gns kaHana 7 DMA
9:8
10 DMAS8_P May3a (ecnun 1) ansa kaHana 8 DMA
11 DMA9_P Maysa (ecnun 1) gns kaHana 9 DMA
12 DMA10 P Maysa (ecnu 1) ans kaHana 10 DMA
13 DMA11_P Maysa (ecnu 1) ans kaHana 11 DMA
15:14
16 DMA12_P May3sa (ecnu 1) ansa kaHana 12 DMA
17 DMA13 P May3a (ecnu 1) ans kaHana 13 DMA
31:18
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Peructp ynpasnenus DMA nmeeT Tpu agpeca:

— DCNT — perynsapHbl agpec ons YTeHUs 1 3anucu.

— DCNTST — agpec ans yctaHoBkM 6uUT. [locTyneH Tonbko no 3anmcu. 3anuch 1
yCTaHaBnuBaeT COOTBETCTBYOLMN 6UT, a 3anucb 0 He N3MEHSIET ero 3Ha4YeHus.

— DCNTCL - agpec anga ouyuctku 6ut. JoctyneH Tonbko no 3anucu. 3anucb O
cbpacbiBaeT 3Ha4YeHne 61Ta, a 3anncb 1 He M3MEHSET Ero 3Ha4YeHue.

HasHaueHne 6wuta naysbl COCTOMT B TOM, 4YTO C €ro yctaHoBkon B 1
cooTBeTCTBYOWMA KaHan DMA npuocTaHaBnuBaeT CBO paboTy M BO30OHOBNSET eé
TOMBKO Mocrie TOoro Kak but ctaHeT paseH 0.

Pernctpol ynpasnenms DMA (DCNT, DCNTST, DCNTCL) moryT 6bITb AOCTYMHbI
Kak HopMarnbHoe, AfIMHHOE U CYEeTBEPEHHOE COBO.

7.3.12.2 Peaucmp cmamyca DMA (DSTAT)

Pernctp cratyca DSTAT npegHasHayeH TONbKO ANS YTEHUA U OoTpaxaeT Tekyliee
COCTOSIHME KaHanoB KOHTponnepa. Pernctp nmeet paspsgHocTb 64 6uta u gBa agpeca
poctyna. Btopomy apgpecy cootBetctByeT uma DSTATCL peructpa. [lpu uyTeHun
permctpa DSTATCL Bce koabl OoWMOOK B peErncTpe cratyca O4YMLarTCA U COCTOsHUE
KaHana W3MeHAeTCA Ha COoCTOosiHMe BbIkNYeHo. Peructpel ctatyca DMA (DSTAT,
DSTATCL) moryT ObiTb AOCTYMHbI TOSMbKO Kak ABOWHOE M CYeTBepeHHoe croso. B
perncTpe COCTOSAHUSA KaXXOoMy KaHany KoHTponnepa otBefeHo 3 6uta. C NOMOLLbIO 3TUX
OuUT KoaOMpyeTCA COCTOSIHME KaHarna. Bo3MoXxHbl crnegylowme 3Ha4YeHUs COCTOSHWUS
KaHana:

— 000 — BbIKNIOYEH;

— 001 - paborTaer;

— 010 - 3aBepLumn paborty;

— 011 — peseps;

— 100 — owwmnbka. MHnynanusauusa akTMBHOMO KaHana;

— 101 - owmnbka. 3anpeLieHHas KOHUrypauus kaHana;

— 110 — peseps;

— 111 — owmnbka. HekoppeKTHbIN agpec.

HasHauyeHune pa3psagoB permcrpa coctosHnsa npusegeHo Hmxke (Tabnuua 50).
Ta6bnuua 50 — Pernctp DSTAT

but Nma OnucaHwue
2:0 CHO CocTosiHne kaHana 0
5:3 CHA1 CocTtosiHue kaHana 1
8:6 CH2 CocTosiHue kaHana 2
11:9 CH3 CocTtosiHue kaHana 3
14:12 CH4 CocTtosiHue kaHana 4
17:15 CH5 CocTosiHMe KaHana 5
20:18 CHe6 CocTosiHMe KaHana 6
23:21 CH7 CocTosiHue kaHana 7
31:24 - -
34:32 CHS8 CocTosiHue kaHana 8
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37:35 CH9 CocTosiHMe kaHana 9
40:38 CH10 CocTosiHue kaHana 10
43:41 CH11 CocTtosiHme kaHana 11
49:44 - -

52:50 CH12 CocTosiHue kaHana 12
55:53 CH13 CocTosiHue kaHana 13
63:56 - -

7.3.13Npynna peructpoB TCB kaHanoB 0-3 DMA

[locTyn Kk permctpam AaHHOW rpynrbl OCYLLECTBISETCA TONbKO KaK K CHETBEPEHHbLIM
crioBaMm, T.e. ornepauum BbINOMHSATCA cpa3y C YETbIPbMS perncTpamm.

Ta6bnuua 51 — Npynna peructpoB TCB kaHanoB 0-3 DMA

Uma OnucaHue Anpec ?(:na:ﬁ:::wr
DCSO0:DI kaHan 0, agpec UCTOYHMKA Ox1F 0000 0x0000 0000
DCS0:DX kaHan 0, moandumkaTop X UCTOYHMKA Ox1F 0001 0x0100 0004
DCS0:DY kaHan 0, moandukaTop Y UCTOYHUKA Ox1F 0002 0x0000 0000
DCSO0:DP kaHan 0, ynpaBneHne NCTOYHUKOM Ox1F 0003 0xD300 0000
DCDO:DI kaHan 0, agpec npMemMHuka Ox1F 0004 0x0000 0000
DCDO0:DX kaHan 0, mogndoukaTop X NnpuemMHuka Ox1F 0005 0x0100 0004
DCDO:.DY kaHan 0, mogudukaTop Y npmemMHuka O0x1F 0006 0x0000 0000
DCDO:DP | kaHan 0, ynpaBrieH1e npueMH1KOM 0x1F 0007 0x5300 0000
DCS1.DI KaHan 1, agpec UCTOYHMKA Ox1F 0008 He onpeaeneHo
DCS1:.DX kaHan 1, mogmdukatop X UCTOYHUKA O0x1F 0009 He onpepenexo
DCS1.DY kaHan 1, mogmdukatop Y NCTOYHUKA 0x1F O00A He onpepenexo
DCS1.DP kaHan 1, ynpaBneHue UCTOYHUKOM Ox1F 000B He onpenenexo
DCD1:DI KaHan 1, agpec npMemMHunka O0x1F 000C He onpepenexo
DCD1:DX kaHan 1, mogncukatop X npueMHuKa O0x1F 000D He onpepenero
DCD1.DY kaHan 1, mogncukatop Y npuemHuka O0x1F 000E He onpepenero
DCD1:DP kaHan 1, ynpaBneHue npueMHUKOM Ox1F OOOF He onpenenero
DCS2:DI kaHan 2, aapec NCTOYHVKa Ox1F 0010 | He onpeneneHo
DCS2:DX KaHan 2, mogmdukatop X UCTOYHUKA Ox1F 0011 He onpepenexo
DCS2.DY KaHan 2, mogmdpukatop Y NCTOYHUKA Ox1F 0012 He onpepenexo
DCS2:DP KaHan 2, ynpaBneHue UCTOYHMKOM Ox1F 0013 He onpenenexo
DCD2:DlI kaHan 2, agpec npuemMHuka Ox1F 0014 He onpepenexo
DCD2:DX KaHan 2, mogmdukatop X npyuemMHuka O0x1F 0015 He onpepenexo
DCD2:DY | kaHan 2, mogudukaTtop Y npMemMHuka Ox1F 0016 He onpepenexo
DCD2:DP KaHan 2, ynpasieHne NpueMHUKOM Ox1F 0017 He onpepenexo
DCS3:DI kaHan 3, agpec UCTOYHMKA Ox1F 0018 He onpenenexo
DCS3:DX kaHan 3, moandukaTop X UCTOYHMKA 0x1F 0019 He onpepenero
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DCS3.DY KaHan 3, mogndukaTop Y UCTOYHUKA Ox1F 001A He onpenenexo
DCS3:DP KaHan 3, ynpaBfieHMe MCTOYHUKOM Ox1F 001B He onpeaneneHo
DCD3:Dl KaHan 3, agpec npMeMHuKa Ox1F 001C He onpeaenexo
DCD3:DX KaHan 3, mogndumkatop X npueMHuKa Ox1F 001D He onpeneneHo
DCD3.DY kaHan 3, mogndukaTop Y npmemMHuka Ox1F 001E He onpenenexo
DCD3:DP KaHan 3, ynpaBneHne npnemMHuUKOM Ox1F 001F He onpeneneHo

N3 Tabnuupl Boiwe (Tabnuua 51) BUAHO, 4YTO ToNbKo KaHan 0 umeeT onpegeneHHoe
HayanbHoe cocTosiHMe. [1pn 3TOM aKTUBHOE COCTOsIHME MOXeT OblTb yCTaHOBIIEHO Mpu
cbpoce Tonbko ecnu BbibpaH pexxum 3arpy3kun ¢ BHewwHero EPROM.

7.3.14Tpynna peructpoB TCB nopTta cBsfi3u. KaHanbl nepegaumn

[locTyn Kk permctpam AaHHOW rpynibl OCYLLECTBSETCS TONbKO Kak K CHETBEPEHHbIM
crioBaMm, T.e. ornepaunm BbINOMHSATCS cpa3sy C YETbIPbMS perncTpamm.

B otnuune ot kaHanoB 0-3, rae UCTOMHMK M NPUEMHUK 3adaeTcsl, KaHanbl 4-7
)KECTKO 3aKkpensieHbl 3a COOTBETCTBYOLMMW UM nepepaTynmkamu noprta cBsian. B aTom
criy4ae HeobGxoauMO OnpeaenvTb TONbKO NapamMeTpbl UCTOYHMKA.

Ta6bnuua 52 — N'pynna peructpoB TCB nopTta cBa3u. Nepenayva

Nma onucaHue agpec 3Hauenme no
yMOJ4YaHuUIo
DC4:DlI KaHan 4, agpec UCTOYHUKA Ox1F 0020 | He onpegeneHo
DC4:DX kaHan 4, mogndukaTop X NCTOYHUKA Ox1F 0021 | He onpeaeneHo
DC4:DY kaHan 4, moandukaTop Y NCTOYHUKA Ox1F 0022 He onpeneneHo
DC4:DP KaHan 4, ynpaBrneHne NCTOYHMNKOM Ox1F 0023 | He onpeneneHo
DC5:DI KaHan 5, agpec UCTOYHMKA Ox1F 0024 He onpeneneHo
DC5:DX KaHan 5, moandukaTop X UCTOYHMKA Ox1F 0025 | He onpepeneHo
DC5:DY kaHan 5, mogndukaTop Y NCTOYHUKA Ox1F 0026 He onpeneneHo
DC5:DP KaHan 5, ynpaBneHue UCTOYHUKOM Ox1F 0027 | He onpepeneHo
DC6:DI kaHan 6, aapec UCTOYHVKA Ox1F 0028 | He onpeaeneHo
DC6:DX KaHan 6, moandukaTop X UCTOYHMKA Ox1F 0029 | He onpepeneHo
DC6:DY kKaHan 6, moaudukaTop Y NCTOYHUKA Ox1F 002A | He onpepeneHo
DC6:DP KaHan 6, ynpaBneHue UCTOYHUKOM Ox1F 002B | He onpenenexo
DC7:DlI KaHan 7, agpec UCTOYHUKA Ox1F 002C | He onpeneneHo
DC7:DX KaHan 7, mogndukatop X UCTOYHMKA Ox1F 002D | He onpeneneHo
DC7:.DY KaHan 7, mogndukatop Y UCTOYHUKA Ox1F 002E | He onpenenexo
DC7:DP KaHan 7, ynpaBrneHue UCTOYHMUKOM Ox1F 002F | He onpepeneHo
i ) 0x1F0030— ]
O0x1FOO03F

7.3.15pynna pernctpoB TCB nopta cBaA3un. KaHanb! npuema.

,D,OCTyI'I K permctpam AaHHom rpynnbl OCYLLECTBIIAETCA TOJIbKO KaK K cCHETBEPEHHbIM

crnoBam, T.e. onepaummn BbINOMHSATCS cpasy C YeTbipbMsi permcTpamu.
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B otnnume o1 kaHanoB 4-7, kaHanbl 8-11 KeCTKO 3akpenreHbl 3a
COOTBETCTBYHOLMMN UM NpPUEeMHMKaMn nopTta cBA3n. B atom cnyyae Heobxogmmo
onpeaenuTb napameTpbl NpuemMHuka nHdopmMauun. K 3aTon rpynne OTHOCATCA Takke U

kaHanbl 12 1 13 DMA.
Tabnuua 53 — Npynna peructpoB TCB nopTa cBa3u. Mpuem

Uma OnucaHune Appec iza:ﬁ:::wr:
DC8:DlI KaHan 8, agpec npnemMHuka Ox1F 0040 0x0000 0000
DC8:DX kaHan 8, mogundukatop X npueMHuka Ox1F 0041 0x0100 0004
DC8:DY kaHan 8, moaundukaTtop Y npuemMHuka Ox1F 0042 0x0000 0000
DC8:DP KaHan 8, ynpasneHue npueMHUKOM Ox1F 0043 0x5780 0000
DC9:DI kaHan 9, agpec NpMemMHuKa Ox1F 0044 0x0000 0000
DC9:DX KaHan 9, mogudgukaTop X NpuemMHuka Ox1F 0045 0x0100 0004
DC9:DY kKaHan 9, moandukatop Y npuemHuka Ox1F 0046 0x0000 0000
DC9:DP KaHan 9, ynpasreHue npuMemMH1UKom Ox1F 0047 0x5780 0000
DC10:DlI kaHan 10, agpec NnpuemMHuka Ox1F 0048 0x0000 0000

DC10:DX kaHan 10, mogudmkaTop X npuemHuKa Ox1F 0049 0x0100 0004
DC10:DY kaHan 10, mogudukatop Y npuemMHuka Ox1F 004A 0x0000 0000
DC10:DP kaHan 10, ynpaBneHne npmemMHMUKOM Ox1F 004B 0x5780 0000
DC11:DlI kKaHan 11, agpec NnpuemMHuka Ox1F 004C 0x0000 0000
DC11.DX kaHan 11, mogudumkatop X npMemMHuKa Ox1F 004D 0x0100 0004
DC11:DY kaHan 11, mogundukatop Y npuemMHuka Ox1F 004E 0x0000 0000
DC11:.DP kaHan 11, ynpasneHue npueMHUKOM Ox1F 004F 0x5780 0000

) i Ox1F 0050— )

Ox1F 0057

DC12.DlI KaHan 12, agpec npMemMHuka Ox1F 0058 0x0000 0000
DC12:DX kaHan 12, mogncukatop X npuemHuka Ox1F 0059 0x0100 0001
DC12:DY kKaHan 12, mogudomkatop Y npuemMHuka Ox1F 005A 0x0000 0000
DC12:DP KaHan 12, ynpaeneHue npueMHUKOM Ox1F 005B 0x5380 0000
DC13:DlI kaHan 13, agpec npMemMHuka Ox1F 005C 0x0000 0000
DC13:DX kaHan 13, mogndukatop X npuemMHuka Ox1F 005D 0x0100 0001
DC13:DY kaHan 13, moandukatop Y npuemMHuka Ox1F 005E 0x0000 0000
DC13:DP kaHan 13, ynpaBneHue NnpueMHUKOM Ox1F O05F 0x5380 0000

KaHanbl 12 n 13 HasbiBatoTcsa autoDMA kaHanamm B CBA3M C TeM, 4YTO npwu

BbIMONTHEHNN 3annCn [OaHHbIX B HUX Beaywum yCTpOI7ICTBOM, OHM aBTOMAaTU4ECKU
BbIMOJTHAIOT NepecCblyiKy NPUHATbIX OaHHbIX B 3aI'IpOFpaMMI/1pOBaHHbIIZ B HUX NPUEMHHUK.
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7.3.16N'pynna pernctpoB AutoDMA

PerucTtpbl gaHHOM rpynnbl OTHOCATCA K kKaHanam 12 n 13 DMA un ucnonbe3ytoTca ans
peanusauun pexumma «noavmHeHHbiny (slave) DMA. [daHHble peructpbl MoryT ObiTb
AOCTYMNHbI TOMBbKO Yepes MyIbTUNPOLLECCOPHOE afpecHOe NPOCTPaHCTBO.

Tabnuua 54 — Npynna peructpos AUTO DMA

Umsn Onucanue Anpec 3HauyeHue no
YMOJT4YaHUIO
AUTODMAQ:0 | FemeTP AUlODMAD, paspansi OX1F 03E0 He onpenenewo
AaHHbIX 31-0

AUTODMAO:1 Pernctp AutoDMA 0, paspsagbl OxLF 03E1 He onpeaeneHo
JaHHbIX 63—32

AUTODMAO:2 Pernctp AutoDMA 0, paspsagbl Ox1F 03E2 He onpeaeneHo
JaHHbIX 95-64

AUTODMAO:3 Pernctp AutoDMA 0, paspsagbl Ox1F 03E3 He onpegeneHo
JaHHbIX 127-96

AUTODMAL:0 Pernctp AutoDMA 1, pa3psabl OxLE 03E4 He onpeaeneHo

JaHHbix 31-0

AUTODMAL:1 Pernctp AutoDMA 1, paspsagbl OXLF 03ES He onpeaeneHo
JaHHbIX 63-32

AUTODMAL:2 Pernctp AutoDMA 1, paspsagbl Ox1F 03E6 He onpegeneHo
JaHHbIX 95-64

AUTODMAL:3 Pernctp AutoDMA 1, paspsagbl Ox1F 03E7 He onpegeneHo
JaHHbIX 127-96

- - Ox1F O3E8- Ox1F -
O3FF

Pernctpbl gaHHbix kaHana 0 AutoDMA cogepxat 32-, 64-, nnn 128-6utHble
AaHHble. Mpu 3anuncm B 3TOT pernctp, kaHan 12 DMA nepegaeT 3anncaHHble gaHHbIe Mo
agpecy BHYTPEHHEN namsTu, 3anporpammupoBaHHomy B DMA. OTOT pernctp He MoxeT
YnTaTbCsa U MOXET OblTb 3anucaH TOSIbKO 4Yepe3 MyMbTUMNPOLECCOPHOE MNPOCTPAHCTBO
agpecos. Ecnn kaHan 12 He nHMUManNM3npoBaH, JaHHbIE TEPSIOTCS.

Pernctpbl gaHHbix kaHana 1 AutoDMA copgepxat 32-, 64-, unn 128-0uTHble
AaHHble. Mpu 3anncm B aTOT perncTp, kaHan 13 DMA nepegaeT 3anvcaHHble JaHHblEe NO
agpecy BHYTPEHHeW namsitu, 3anporpammumpoBaHHomy B DMA. OTOT peructp He MoXeT
YnTaTbCs M MOXET OblTb 3anucaH TONbKO 4Yepe3 MyrbTUMPOLLECCOPHOE MPOCTPAHCTBO
agpecos. Ecnn kaHan 13 He HMUManNM3NpoBaH, AaHHbIE TEPSIOTCS.

7.3.16.1 TCB peaucmpsbi
adpeca (_I),
modugukamopa X (_X),
modugukamopa Y (_Y),

ynpaesneHus (_P)

Kaxgbin kaHan DMA ynpasnsetca ogHum unu asyms TCB  peructpamw,
COCTOSILLMMU U3 YeTblipex cnos. Kaxxgoe 13 cnos nmeeT onpeaeneHHoe Ha3HadyeHue:
— Perunctp agpeca ()
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OT0 32-OMTHbIN PErncTp KOTOPbIM COAEPXUT agpec UCTOYHMKA OaHHbIX NGO
NPUEMHMKa AaHHbIX U UCNONb3YeTCHa ANa agpecaun BHYTPEHHEN UIN BHELLHEN
namaTu.

— Pernctp mogudumkatopa X (_Xx)
OTOT 32-OMTHbIA PEerncTtp COAEepPXUT B CBOMX 16-TM Mnagwmx paspsigax
(6buTbl 15:0) 3Ha4YeHMe Ha KOTOpPOE M3MEHSAEeTCs agpec Nocrie Kaxaoro uukna
obmeHa, a B ctapwmx 16-tn paspsgax (6butbl 31:16) coaepXmMTCca KONM4ecTBO
CNnoB, KOTOpble KaHan [orfmkeH nepegatb. ECTb pexumbl obmeHa, Koraa
3HayeHne mogudukaumm s3aHumaet 22 6uta (butbl 21:0), a cyeTynk 4vmcna
unknos 10 6ut (6utbl 31:22). MNpu BkNOYEHHOM ABYXMepHoM (2D) pexume
obMeHa CTpyKTypa peructpa Takad Xe, HO BbINOMIHAEMblE W3MEHEHUS
OTHOCATCS K X KoopAnHaTe.

— Pernctp mogudumkatopa Y (_YX)
[aHHbIN  peructp ucnonb3yetcs BMecTe C MoaudukatopoMm X  npwu
BKIMOYEHHOM ABYXMepHOM pexume. OH copepxuT 16\22-6uTHoe 3HayeHue
n3meHeHnn n 16\10-6MTHOE 3HaYeHWe cYeTyYnKa, HO U3MEHEHUA OTHOCATCHA K
ocn Y.

— Peructp ynpasneHnus kaHanom (_Px)
[aHHbIn pernctp 3agaeT pexum paboTbl kaHana. [logpobHoe onucaHune
pas3pagos pernctpa npusegeHo Huxke (Tabnuua 55). Pexumbl paboTbl KaHanos
noapobHo onncaHbl B nogpasaene koHtponnepa DMA.

Ta6bnuua 55 — Peructp DP

burt Nma Ha3HaueHue
18:0 CHPT Agpec-ykasaTenb Ha crnegyoLLyto LLenovky obmeHa
21:19 CHTG KaHan-npunemMHuk cnegyowemn Lenoyku:

000 — kaHan cBAa3n 0, NpUEMHUK
001 — kaHan cBA3n 1, NPUEMHUK
010 — kaHan cBs3un 2, NPUEeMHUK
011 — kaHan cBA3n 3, NPUEMHUK
100 — kaHan cBsasu 0, nepegaTymk
101 — kaHan cBsa3n 1, nepegaTymk
110 — kaHan cBs3u 2, nepegaTyumk
111 — kaHan cBsa3n 3, nepegaTyumk

22 CHEN PaspelueHne 3arpysku crieiytoLen Lenoydku:
1 — paspeLueHo
0 — 3anpeuieHo

23 DRQ PaspelueHne aHannsa BHeLWWHero 3anpoca:

1 — paspelueHo

0 — 3anpeweHo

Ecnn paspeweHo, TO KaHan BbINOMHAET UMK OOMeHa TONbKO Mo
BHELWHeMy 3anpocy. Ecnun 3anpelleHo, TO kaHan BbINONHAET OOMeHbI
6e3 oxmngaHua 3anpoca.

24 INT "eHepauusa 3anpoca npepbiBaHMSA NOCNe OKOHYaHUsA paboTbl kaHana:
1 — paspeLlueHo
0 — 3anpeLyeHo

26:25 LEN [lnvHa nepegaBaeMbiX JaHHbIX B OOHOM LMKIe obmeHa:
00 — peseps

01 — cnoBo 32 buta

10 — pnrHHOe crnoso 64 6uTa

11 — kBagpocnoso 128 6ut

27 2D BkritoueHne pexnma 2-x MEPHOWN NEPECHINKMN:
1 — ABymMepHas nepecsolinka
0 — ogHOMepHas nepecblsika
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28 PR MpuoputeT umknos obmeHa:
1 — BbICOKUI
0 — 06bIYHbIN
31:29 TY Tun obmeHa (BbIGOP NCTOYHMKA NGO NPUEMHUKA):

000 — kaHarn BbIKMNO4YeH

001 — nuHK nopT

010 — BHYTpeHHAA NnamMATb (16\16)
011 — BHYTpeHHAA NnamMATb (22\10)
100 — BHewWwHASA namaATb (16\16)
101 — BHewHee ycTponcTeo Flyby
110 — 3arpy3o4Hoe EPROM

111 — BHewWwHAA namaATb (22\10)

7.3.17Tpynna peructpoB NopToB CBSA3MU

Pernctpbl Bydepa nopToB CBSA3M OOCTYMHbI Kak cHeTBepeHHble crosa. [Be rpynnbl
PErMcTpoB [aHHOro Tuna onucaHbl B Tabnuuax 2-36 n 2-37. Pernctpbl ynpasneHuss U
cTtaTtyca JOCTYMNHbl Kak oguMHapHble crnoBa. basosbin agpec ansa Bcex permuctpoB LINK-

noptos 0x001F0000.
Ta6bnuua 56 — N'pynna peructpoB 6ydepa npuema/nepeanaym noprta cBA3un

Nmsa onucaHue Anpec 3HaueHue no
yMO4YaHuo

LBUFTXO0:0 [aHHble nepepatymka nopta ceasn 0 Ox1F 04A0 He onpepenexo

LBUFTXO0:1 [NaHHble nepenaTyvka nopta cesasn 0 Ox1F 04A1 He onpeneneHo

LBUFTXO0:2 [aHHble nepegatymka noprta cesasm 0 Ox1F 04A2 He onpeaeneHo

LBUFTXO0:3 [aHHble nepepatynka nopta csasu 0 Ox1F 04A3 He onpepnenexo

LBUERXO0:0 [aHHble npnemMHuka nopta cBs3n 0. TonbKo Ox1F 04A4 He onpeneneHo
yTeHne

LBUERXO'1 [aHHble npnemMHuka nopta cBs3n 0. Tonbko OXLF O4A5 He onpeneneHo
yTeHne

LBUERX0:2 [aHHble npnemMHuka nopta cBssn 0. ToNbKo OX1F 04AG He onpeaeneHo
yTeHne

LBUFRXO0:3 [aHHble npnemMHuka nopta cBs3n 0. Tonbko OX1F 04A7 He onpeneneHo
yTeHne

LBUFTX1:0 [aHHble nepegatymka noprta ceaaun 1 Ox1F O4A8 He onpenenexo

LBUFTX1:1 [aHHble nepegartymka noprta ceaam 1 Ox1F 04A9 He onpeageneHo

LBUFTX1:2 [aHHble nepegartymka noprta ceaasm 1 Ox1F O4AA He onpenenexo

LBUFTX1:3 [aHHble nepegartymka noprta ceaam 1 Ox1F 04AB He onpeaeneHo

LBUERX1:0 [aHHble npnemMHMKa nopTta cBs3n 1. TonbKo OXLF 04AC He onpegeneHo
yTeHne

LBUERX1:1 [aHHble npuemHunka nopta cBssm 1. Tonbko OX1F 04AD He onpeanenexo
yTeHne

LBUERX1:2 [aHHble npuemHunka nopta cBsasm 1. Tonbko OXLF O4AE He onpeanenexo
yTeHne

LBUERX1:3 [aHHble npnemMHMKa nopTta cBs3n 1. TonbKo OXLF O4AF He onpegeneHo
YTeHne

LBUFTX2:0 [laHHble NnepegaTymka nopTa CBA3N 2 Ox1F 04BO He onpeneneHo

LBUFTX2:1 HaHHble nepeaaTynka nopTta cesAsn 2 Ox1F 04B1 He onpeaeneHo
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LBUFTX2:2 HaHHble nepeaaTynka noprta cBsAsn 2 Ox1F 04B2 He onpeneneHo

LBUFTX2:3 HaHHble nepeaaTyvka noprta cesAsn 2 Ox1F 04B3 He onpeaeneHo

LBUERX2:0 [aHHble npueMHunKa nopta cBsasu 2. Tonbko Ox1F 04B4 He onpegeneHo
YTeHune

LBUERX2'1 [aHHble NpueMHuKa nopta cBsasu 2. TonbKo OX1F 04B5 He onpegeneHo
YTeHune

LBUERX2:2 [aHHble npnemMHmKa nopTta cBssn 2. ToNbKo Ox1F 04B6 He onpegeneHo
yTeHue

LBUFRX2:3 [aHHble npnemMHmKa nopTta cBssn 2. ToNbKo Ox1F 04B7 He onpegeneHo
YTeHune

LBUFTX3:0 [aHHble nepegatymka nopta csa3un 3 Ox1F 04B8 He onpeageneHo

LBUFTX3:1 [aHHble nepegaTymka nopTa cBA3N 3 Ox1F 04B9 He onpegeneHo

LBUFTX3:2 [aHHble nepegatymka nopta ceaa3un 3 Ox1F 04BA He onpegeneHo

LBUFTX3:3 [aHHble nepegaTtymka nopta cBA3n 3 Ox1F 04BB He onpepneneHo

LBUERX3:0 [aHHble npuemHunka nopta cesasu 3. Tonbko OX1F 04BC He onpeneneHo
yTeHune

LBUERX3:1 [aHHble npnemMHuKa nopTta cBssn 3. TONbKO OxLF 04BD He onpeaeneHo
yTeHue

LBUERX3:2 [aHHble npnemMHmKa nopTta cBssn 3. TONbKO OX1F O4BE He onpeaeneHo
yTeHune

LBUFRX3:3 HaHHble HPVIeMHVII:aTen:Mp;a cBsa3n 3. Tonbko OXLF O4BF He onpeaeneHo

Tabnuua 57 — N'pynna perMcTpoB cTaTyca U KOHTPONS NopTa CBA3U

3HaueHue no

Nma OnucaHue Appec

YMOJTYaHUIO

LRCTLO ynpasneHue npuemHuka nopta csasm 0 Ox1F OOEO 0x0000 0001 wnu
0x0000 0011

LRCTL1 ynpasneHue npuemMHuka nopra ceasm 1 Ox1F OOE1 0x0000 0001 nnwn
0x0000 0011

LRCTLZ2 ynpasrieHne npuemMHuKa nopra cedasm 2 Ox1F OOE2 0x0000 0001 nnu
0x0000 0011

LRCTL3 ynpasrieHne npMemMHukKa noprta csasu 3 Ox1F OOE3 0x0000 0001 wnu
0x0000 0011
LTCTLO ynpasneHne nepegatymka nopta ceasm 0 Ox1F O0E4 0x0000 0000
LTCTL1 ynpaeneHvie nepejatyuka nopra cssasu 1 Ox1F O0ES5 0x0000 0000
LTCTL2 ynpasneHve nepeaartyvka nopra cBsiam 2 Ox1F OOE6 0x0000 0000
LTCTL3 ynpasneHve nepeaartyvka nopra cesiau 3 Ox1F OOE7 0x0000 0000
- - Ox1F O0E6~ HeT gaHHbIX

Ox1F 00EF A

LRSTATO cTaTyc nprvemHuka nopTa cesian 0 Ox1F 00FO0 0x0000 0000
LRSTAT1 CTaTyC NpuMemMHuka nopta cessm 1 Ox1F 00F1 0x0000 0000
LRSTAT2 CTaTyC NnprMemMHuka nopTa casian 2 Ox1F 00F2 0x0000 0000
LRSTAT3 cTaTyc nprMemHuka nopTa casian 3 Ox1F O0F3 0x0000 0000
LTSTATO craTtyc nepefgart4yuka nopta csssm 0 Ox1F OOF4 0x0000 0002
LTSTAT1 cTaTyc nepefartyuka nopta ceasu 1 Ox1F 00F5 0x0000 0002
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LTSTAT2 cTatyc nepefartyuka nopra caan 2 Ox1F OOF6 0x0000 0002
LTSTAT3 cTaTyc nepefaryvka nopTa cessu 3 Ox1F OOF7 0x0000 0002
LRSTATCO cbpoc cTaTyca npuemHuka nopta csiau 0 Ox1F O0F8 | He onpeneneHo
LRSTATC1 cbpoc cTaTyca npuemHuka noprta cBa3m 1 Ox1F 00F9 He onpepeneHo
LRSTATC2 cbpoc cTaTyca npMemHuka nopta ceasu 2 Ox1F 0OFA He onpenenexo
LRSTATC3 cbpoc cTaTyca npMemHuka nopta ceasu 3 Ox1F OOFB He onpepnenexo

LTSTATCO cbpoc ctatyca nepepartymka nopta ces3u 0 Ox1F 00FC He onpeneneHo

LTSTATC1 cbpoc cTatyca nepegartymka nopra ces3u 1 Ox1F 00FD He onpeneneHo

LTSTATC2 cbpoc cTatyca nepefgaTtymka noprta cesaun 2 Ox1F OOFE He onpeneneHo

LTSTATC3 cbpoc cTatyca nepefgartymka nopra ces3un 3 Ox1F OOFF He onpeneneHo

7.3.17.1 Peaucmp ynpaeneHusi npueMHuUkom nopma ces3u (LRCTLX)

Pernctpbol LRCTLX onpeaensatoT napameTpbl npueMma gnsa nopta cssu. [Npn atom
LWMPUHA nopTa cBA3N MOXeT ObITb 4 nnu 1 6ut. MmeeTcs BO3MOXHOCTb 3a4aTb LUMPUHY
nopTta cBSA3NM BO Bpemsi cOpoca. 3HayeHue cbpoca ans pernctpoB LRCTLx paBHO
0x0000 0001, ecnu npu cbpoce 3HayeHMe Ha BbiBOge TMROE = O
(RDSIZE = 0). Ecnu npu cbpoce 3HayeHue Ha BbiBoge TMROE = 1, To 3Ha4yeHne cbpoca
ana peructpos LRCTLx sasnsetca 0x0000 0011 (RDSIZE=1). lMNMogpobHoe onucaHue
pa3panoB perncTpa npuseneHo Hwke (Tabnuua 58).

Ta6bnuua 58 — Pernctp LRCTL

burt Nma HasHauyeHue

0 REN BuT BKOYEHNSA NPUEMHUKKA:
1 — BkntoyeH
0 — BbIKNKOYEH

1 RVERE | Pa3spellueHne KOHTpONsa npu npueme
1 — paspelueHo
0 — 3anpeLwieHo

2 RTOE PaspelleHne npepbiBaHUA B criyd4ae cutyaumm time out

3 RBCMPE | PaspelueHne aHanusa exoga nLxBCMPI.
1 — paspelueHo
0 — 3anpewieHo

4 RDSIZE | Pasmep wWuHbl npuema:
1 -4 6uta
0—16wur
5 ROVRE | PaspelueHuve npepbiBaHWs Npy nepenonHeHun bydepa npuemHuka:

1 — paspeLueHo
0 — 3anpeuieHo

6 RINIF PaspelueHne nposeaeHus npoLeaypbl MHULnanm3aumm:
1 — BbINONHUTL NHUUKMaNM3auuto ¢ nomoulbio RINIV 3HavyeHns
0 — He BbINOMNHATL UHULMANM3aLuuto

7 RINIV 3HayeHve [JaHHbIX  KOTOpble  MCMOMB3YKTCA NpuM  npoueaype
MHUUManMsauum
31:8 - 3ape3epBUpoBaHO
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7.3.17.2 Peaucmp ynpaesneHusi nepedam4ukom nopma ces3u (LTCTLX)

PerncTtpbl ycTtaHaBnuMBaloT napameTpbl nepefadm and nopTta CBA3W. 3HaYeHUeM
cbpoca anga pernctpoB LTCTLx siBnsietcsa 0. MNogpobHoe onncaHue paspsgoB pernctpa
npuBeaeHo Hmxe (Tabnuua 59).

Tabnuua 59 — Peructp LTCTL

Burt NUma HasHauyeHue

0 TEN BuT BKMNoYEeHMSA NepenaTymka:
1 — BKIItOYEH
0 — BbIKNOYEH

1 TVERE | PaspelueHne popMmnpoBaHus KOHTPOSNbHOW CyMMbI NPpU nepegadye:
1 — paspelueHo
0 — 3anpeLyeHo

N

TTOE PaspeLlueHne npepbiBaHNA B criyqae cutyauum time out

3 TBCMPE | PaspelueHnune popmmpoBaHus Beixoga nLXBCMPO:
1 — paspelueHo
0 — 3anpeuieHo

4 TDSIZE | Pasmep wunHbI nepegayun:
1 -4 6uta
0—16urt
75 SPD YacTtoTta nepegaym LXCLKOUT pasHa:
000 — CCLK

001 — CCLK peneHHbIn Ha 1.5

010 — CCLK pgeneHHbIn Ha 2

100 — CCLK geneHHbin Ha 4

[pyrve 3HayeHnsa 3ape3epBMPOBaHbI.

318 - 3ape3epBnpoBaHO

7.3.17.3 Pea2ucmp cocmosiHusi npueMHuka nopma cesi3u (LRSTATXx)

Pernctpol LRSTATX ykasbiBatOT CTaTyC NpMEMHMKA MopTa CBA3W. 3HA4YeHUEM
cbpoca gna permctpoB LRSTATx gaBnsietca 0x0000 0000. lMogpobHoe onucaHue
paspsnoB perucTpa npuseneHo Hwke (Tabnuua 60).

Ta6bnuua 60 — Pernctp LRSTAT

burt Nmsa HasHayeHue

1:0 RSTAT | CocTosiHne 6ydepa npueMHuKa:

00 — nyct

01 — 3HayeHue bydepa 4OCTOBEPHO

11 — 6ydep nonoH

10 — 6ydpep He roToB (NPUHUMAET AaHHbIEe)

2 RTER 1 — npuemMHuUK 0BHapyxumn cutyaumio time out.
0 — HeT ownbKM

3 RWER | 1 — npueMHuK oBHapy»xun owmbky 3anncu
0 — HeT oWwmnbKM

4 RCSER | 1 — obHapyxxeHa oLumbKa KOHTPONIbHOW CyMMbI
0 — HeT ownbKM

5 ROVER | 1 — owmnbka nepenonHeHnst MpUeMHMKa
0 — HeT oWwmnbKM

6 RINIT CocTosiHMe MHMLmManmusaumm npuemMHuka:

1 — npovHnuMannanposaH
0 — He nHUUKranuanposarcs

317 - Bcerga Honb
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7.3.17.4 Peaucmp cocmosiHusi nepedam4uka nopma ces3u (LTSTATXx)

Pernctpbl LTSTATX ykasbiBaloT cTaTyc nepegaTtyvka rnoprta CBA3W. 3HaYeHUem
cbpoca pernctpo LTSTATx asngaetca = 0x0000 0002. NMoapobHoe onncaHue paspsnos
perncTtpa npmeaeHo Hmke (Tabnuua 61).

Tabnuua 61 — Peructp LTSTAT

but Nms HasHadeHune
0 TVACANT | 1 — 6ydhep MOXET NPUHATb AAHHbIE
0 — 6ydep He MOXET NPUHATb AaHHbIE
1 TEMPTY | 1 — nepegaTyuk nycr
0 — nepegaTyvK 3aHAT
2 TTER 1 — owmnbka nepenaym time out
0 — HeT oWwnbKN
3 TWER 1 — owmnbka 3anmcu
0 — HeT oWwKnbKn
314 - Bceraa Honb

7.3.18'pynna pernctpoB nHtepdenca BHeLWHEN WNHbI

Pernctpbl BHelwHero nopta npeactasneHbl Hxke (Tabnuua 62).

Tabnuua 62 — Npynna perucTpoB nHTepdenca WnHbI

3HauyeHue nocne
Ums OnucaHue Appec cBpoca
SYSCON Peructp Ko”qOL”u;ylf:””” BHELLHEN Ox1F 0080 0x0000 9067
- - Ox1F 0081- Ox1F -
0082
nBUSLOCK Pernctp 6noknpoBKM BHELLHEN LUNHBI Ox1F 0083 Cwm.
Onpepgenexne
Ox1F 0084 Cwm.
SDRCON Peructp koHpurypaumm SDRAM Onpepenenne
- - Ox1F 0085 -
SYSTAT Pernctp ctatyca cuctembl; TOMNbKO Ox1E 0086 Cwm.
YTeHue Onpegenexune
SYSTATCL Pel'I/ICTp cTatyca cucteMbl; agpec Ox1F 0087 He onpepneneHo
ansa cépoca owmnbok. TonbKo YTeHne
- ) Ox1F 0088—- Ox1F -
008B
M Ox1F 008C Cwm.
BMAX akcumarnbHOe YMCIo LMKIOB ANs OnpeneneHme
PaBHOOOCTYMHOCTU LUMHBbI
BMAXC Tekyuwlee 3Ha4yeHne BMAX; TonbKo Ox1E 008D He onpegeneHo
yTeHne
- - Ox1F O08E— Ox1F -
009F

7.3.18.1 Peaucmp koHeuaypayuu eHewHel wuHbl (SYSCON)

Pernctp SYSCON onpegendetr KOH(urypauuio BHeLIHeW LWuHbl. [Ona gaHHoro
pernctpa uMeeTcs chneuuanbHoe YrpaBfieHWe KONMUYecTBOM 3anucen B pPerucTp.
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BeiBog nBUSLOCK BO Bpems cbpoca onpeaenset KoOnM4ecTBO 3anucen B pernctp (ogHa
3anucb unu 6e3 orpaHu4eHuin). Ecnu onpegeneHa ogHa 3anucb, Nocne ee BbINONIHEHNS
Apyrve rnonbITKW 3annucu UrHOpUpPYKOTCA. Takue e OorpaHuMyeHust KacawTcs peructpa
SDRCON. [ns 3anucu B pernctp SYSCON (1 pernctpa SDRCON) 6onee ogHoro pasa
Heobxoammo yaepxusatb B 1 BbiBog NBUSLOCK Bo Bpemsi cbpoca. 3anmcb BO3MOXHaA
TONbKO B pexume cynepsusopa. lNogpobHoe onucaHve paspsagoB perncrpa npyvBefneHo
Hwxe (Tabnuua 63).

Ta6bnuua 63 — Peructp SYSCON

but Uma Ha3Ha4yeHue
0 BNKOIDLE | BctaBka nycToro uukna Mexgy onepauusiMm gocTtyna Kk 0aHky
namatu MSO:
1 — BCTaBUTb LMK
0 —Het
2:1 BNKOWAIT | KonnyecTBO BHYTPEHHMX LMKINOB OXMAAHWS Npu obpalueHnn K 6aHKy
MSO:
00 — 0 ymknoB
01 — 1 yukn
10 — 2 umkna
11 — 3 ymkna
4:3 BNKOPIPE | NmybuHa koHBenepa 6aHka namatn MSO:
00 — 1 yukn
01 - 2 ymkna
10 — 3 umkna
11 — 4 umkna
5 BNKOSLOW | Tun npoTtokona obmeHa anst 6aHka MSO:

0 — CMHXPOHHBIV (KOHBEVEPHbIN)
1 — MeaneHHbIN (aCUHXPOHHbLIN)

6 BNK1IDLE BctaBka nyctoro uukna mexgy onepauuMsiMym goctyna Kk 6GaHky
namatn MS1.
1 — BCTaBUTb LMK

0 — Het
8.7 BNKIWAIT | KonnyecTBO BHYTPEHHUX LMKIOB OXMAaHUsA npu obpalleHmnmn Kk 6aHky
MS1:
00 — 0 ymknoB
01 — 1 yukn
10 — 2 umkna
11 — 3 umkna
10:9 BNK1PIPE | nybuHa koHBenepa baHka namatn MS1:
00 — 1 yukn
01 - 2 ymkna
10 — 3 umkna
11 — 4 umkna

11 BNK1SLOW | Tun npotokona obmeHa agns 6aHka MS1.:
0 — CMHXPOHHbIV (KOHBEVWEPHbIN)
1 — MeaneHHbIN (aCUHXPOHHbIN)

12 HOSTIDLE | BctaBka nycTtoro uukna mexagy onepauusmu goctyna Kk obnactu
namsTh xocTa:

1 — BCcTaBUTb LMK

0 — HeT

14:13 HOSTWAIT | KonnyecTBO BHYTPEHHUX LMKNOB OXuaaHus npu obpalleHum K
obnactu xocTa:

00 — 0 ymkrnos
01 — 1 yukn
10 — 2 umkna
11 — 3 umkna
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burt Umna Ha3HauyeHue
16:15 HOSTPIPE | Mny6uHa KoHBenepa ansa obnactm xocta:
00 — 1 yukn
01 - 2 ymkna
10 — 3 umkna
11 — 4 umkna
17 HOSTSLOW | Tun npoTtokona obmeHa anst obnacTtu xocra:

0 — CMHXPOHHBIV (KOHBEVEPHbIN)
1 — MeaneHHbIN (AaCUHXPOHHBIN)

18 -

19 MEMWIDTH | WWUnpurHa WuHbl AaHHBIX Npy 06paLleHnn K BHELLHEN NaMsTU
1 - 64 6uta
0 — 32 6uta

20 MPWIDTH | lUnpuvHa wWuHbI gaHHbIX Npy obpaweHuM K MyfbTUIPOLIECCOPHOM
obnactu namaTn
1 - 64 6uta
0 — 32 6uta

21 HSTWIDTH | LUnpnHa WwWunHbI 4aHHbIX Npy 00paleHnn K namsaTn XxocTa
1 - 64 6uta
0 — 32 6uta

23:22 Bcerga O
24 Pexunm paboTbl BxogHoro NP0 BHewwHero nHrepderica

0 — HOpManbHbI PeXUM
1 — yckopeHue nepegayun gaHHbIX
BUT MOXXHO TONbKO ycTaHOBUTL. COPOC TOMNBbKO annapaTHo.

25 Pexum paboTbl BbIxogHoro 6ydepa BHeLHero nHrepgeinca
0 — HOpManbHbI PEXUM

1 — yckopeHue nepegayun gaHHbIX

BUT MOXXHO TONbKO ycTaHOBUTL. COPOC TOMNbKO annapaTHo.

31:26 Bcerga O

7.3.18.2 Peaucmp ynpaeneHusi 6riokupoekoli wuHbl (NnBUSLOCK)

Pernctp nBUSLOCK onpegensieT coctosiHue 3anpoca OnoKMpoBKK LWKHBL. B aTom
32-pa3psgHoOM permcTpe onpeaerneH Tonbko oanH Hyneson 6ut. Bece gpyrme 6uthl (¢ 1 no
31) He wucnonb3yloTca. 3anucb 3HayveHna 1 B HyneBoW OWT BbI3blBaeT 3anpoc Ha
GNOKMPOBKY LWMHBLI CO CTOPOHbI npoueccopa. Ecnn npoueccop nonyyuT LWWHY B
pesynbTate apbutpaxa, To oH 3abnokupyeTt eé 3a cobon n byget mactepom Ao Tex nop,
noka 6GuT OnokmpoBkn He OyaeT cbpoweH. PakT 3axBaTta LWWHbI CUrHaNU3NpyeTcs
cneumanbHbIM niarom B permcTpe COCTOSIHUS.

7.3.18.3 Peaucmp koHepuaypauyuu SDRAM (SDRCON)

Permctp SDRCON onpegensieT koHdurypaumio BHewHen SDRAM. 3HayeHue
pernctpa nocne cbpoca paBHO Hynw. [logpoGHoe onucaHue paspsaoB perncrpa
npvBeaeHo Huxe (Tabnuua 64).
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Tabnuua 64 — Peructp SDRCON

Burt NUma HasHauyeHue

0 SDREN | BkntoyeHue koHTponnepa SDRAM
1 —BKItOMEH
0 — BbIKMNOYEH

2:1 nCAS 3agepxka nCAS
00 -1 umkn

01 — 2 yukna

10 — 3 ymkna

11 — pesepB

3 PIPE [ononHuTenbHbIN KOHBENED:
1 — ncnonbayetca
0 —Hert

5:4 PAGE Paamep cTpaHuupbl:
00 — 256 cnos

01 - 512 cnos

10 — 1024 cnos

11 — peseps

8.7 REF Mepuog pereHepauun namatu (B Taktax SCLK)
00 — 1100 uuknos
01 — 1850 uuknos
10 — 2200 uwmknos
11 — 3700 umknos

10:9 PRC2RAS | 3agepxka oT nogsapsaa ao ctpoba nRAS (taktel SCLK)
00-2
01-3
10-4
11-5

13:11 RAS2PRC | 3agepxka oT cTtpoba nRAS oo komaHabl nog3apsaa:
000 -2
110-8

14 INIT Bbibop nocnenoBaTenbHOCTM MHULMANU3aLNN:
1 — komaHga MRS nocre pereHepauum namaTu
0 — komaHga MRS nepefg pereHepaumen namsaTn

15 EMREN | cnonb3oBaHme AONOMHNTENBLHOrO pernctpa pexuma:
1 — paspelleHo
0 — He ucnonb3yetcs

31:16 - Bcerga O

7.3.18.4 Peaucmp cmamyca cucmembl (SYSTAT)

Pernctp SYSTAT npegHasHadeH TONbKO ANS YTEHUS U yKa3blBaeT Ha COCTOsIHME
HEKOTOpPbIX MapamMeTpoB cucTeMbl. 3HaudeHnem cbpoca peructpa SYSTAT sasnsetcs
O0xXX00 SSOS (rae XX He onpegeneHbl, SS — BbIBOA). NogpobHoe onncaHue paspsanos
perncTtpa npmeeaeHo Hmxke (Tabnuua 65).

Ta6bnuua 65 — Pernctp SYSTAT

bur Uma HasHa4yeHue
2:0 ID MoeHTudumkaTop npoueccopa. BoamoxHble 3Ha4yeHue ot 0 go 7
3 - Bcerpga O
6:4 BUSMSTR ID npoueccopa, KOTopbI B AaHHbLI MOMEHT ABNSIETCA MacTepoMm
Ha WnHe
7 HSTMSTR 1 — MacTepoM Ha LLUNHe 9BNnAeTCs XOCT-npoLieccop
0 — macTep Ha wuHe npoueccop BUSMSTR
10:8 3HayeHne KOHTakTHbIX wapnkoB RANGEFIL
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burt Umna Ha3HauyeHue
11 - Bcerga O
12 BOOTMDE Pexum 3arpysku:

0 — n3 BHewHero EPROM
1 — 13 gpyroro UCTovHuKa

13 MRSCOMP lNpusHak OkOHYaHMA npoueaypbl MHULMaNM3aunmmn ANHaMU4eCKon
namsaTu:

1 — 3aBepLueHa. NamMaTb roToBa K UCMNOSb30BaHUIO.

0 — HeT

14 BUSLKACT lNpusHak 3axBaTa LWKNHbI:

1 — Tekywnin NpoLeccop cTan MacTepoM Ha LUMHE U yaepXusaet
eé.

0 — HeT 3axBaTa LUNHBbI.

15 Bcerga O

16 BROADREADERR | Owubka  pgoctyna K  LUMpoOKOBellaTenbHOMY  agpecHomy
NPOCTPaHCTBY:

1 — 6bIn1a NONbITKA YTEHNA N3 yKa3aHHOIO NMPOCTPaHCTBA

0 — HeT oWwmnbKn

17 AUTODMAERR | lNpwu3Hak owmnbkun B paboTte kaHanoB autoDMA:
1 — 6bina nonbiTKa 3anncu B BbIKMOYEHHbIA KaHan
0 — HeT ownbKM

18 SDRAMERR Mpu3Hak ownbku goctyna k SDRAM.

1 — ObIna nonbiTKa AOCTyNa HEeUHUUManu3MpoBaHHOW BHELUHEWN
JVNHaMNYEeCKON NamMaTH.

0 — HeT oWwKnbkn

19 MPREADERR MpusHak  ownbKK YTeHu4a npoL,eccopom CcobCTBEHHOrO
MYIbTUMNPOLIECCOPHOro aapeCcHoOro NPoCTpaHCTBa:

1 — owmnbka. bbino yteHue

0 — HeT oWwKnbkn

31:20 - Bcerga O

Mporpammbl MOryT cuutbiBaTb peructp SYSTAT, ucnonb3ya nmeHa SYSTAT unu
SYSTATCL (cbpoc SYSTAT):

— SYSTAT — yTeHune 6e3 3MEHEHUI B COOEPXKMMOM PErNCTPA;

— SYSTATCL — paspsagbl 19—16 6yayT cOpoLueHbl Nocne YTeHus.

7.3.18.5 Peaucmp oz2paHu4YeHuUsi epeMeHu ynpaesneHusi wuHou (BMAX)

B peructp BMAX 3arpyxaeTtcs makcumanbHoe u4ucno uuknoB (SOCCLK) gns
KOTOPbIX MNPOLECCOP MOXET COXPaHATb BriafeHuMe BHeLWHen LWuHOW. Wcnonb3yloTces
Tonbko 16 Mnagwmux 6ut pernctpa. Ctapwme 6uTbl BCerga paBHbl Hysnto. NMocne cbpoca
3HayeHne pernctpa paBHo OxFFFF. 3To 3HayeHne COOTBETCTBYET BbIKIHOYEHUIO
cyeTyuka.

7.3.18.6 Pea2ucmp meKyw,e20 o2paHU4YeHUs1 epeMeHuU yrpaesieHus1 WwuHou
(BMAXC)

[aHHbIN perncTp sABNseTCs cY4EeTYMKOM N MoxeT Kaxabih TakT SOCCLK nsmeHsaTb
cBoe 3HayeHue (ymeHbwaetca Ha 1). Agpec BMAXC pocTyneH TOMbKO MO YTEHMIO.
OnpegeneHbl Tonbko 16 Mnagwmx paspsagoB cyeTdmka. Ctaplume Bcerga paBHbl HyIHO.
Mocne cbpoca BMAXC paBeH OxFFFF. 3T0 cooTBeTCTBYET BbIKIIIOYEHHOMY COCTOSIHWIO.
CueTtumk 3arpyxaet BMAXC 3arpyxaeT HOBOe 3HayeHue npu 3anucu no agpecy BMAX.
Ecnu 3anncaHHoe 3HavyeHue He paBHO OxXFFFF, To 9T0 o3HayaeT BKNoYeHne cyeTymka B
paboTty. Ecnn Tekywunn npoueccop 3axBaTuil WWHY M UCMNONb3yeT ee, TO Kaxabln
TakTt SOCCLK cyeTtunk Oymetr ymeHbliaTb CBOe 3HadyeHne Ha 1. [pu goctmxkeHum
3HayeHnsa 0 cYyeTyMK MpoOBepsieT HanuMyMe 3anpocoB K LIMHE CO CTOPOHbI OpYrnx
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npoueccopoB. Ecnu nx HeT — cyeTynk nepesarpyxaet 3HadeHne n3 BMAX n npogormxkaet
cyeT. Ecnn 3anpocbl ectb — CYeTYMK OCTaHaBnvBaeTca M TpebyeT OT npoueccopa
0ocBo6OANTD LLMHY.

7.3.19Tpynna peructpoB amynatopa JTAG

Tabnuua 66 — Npynna peructpoB JTAG

Uma OnucaHune Anpec 3HaueHue no
YMONYaHUIO
EMUCTL YnpasneHue Ox1F 03A0 0x0000 0000
EMUSTAT CoctosiHue Ox1F 03A1 0x0000 0002
EMUDAT [aHHble Ox1F 03A2 He onpeaeneHo
EMUIR:0O Komanga O Ox1F 03A4 0x33C0 0000
EMUIR:1 KomaHpa 1 Ox1F 03A5 0x33C0 0000
EMUIR:2 Komanga 2 0x1F 03A6 0x33C0 0000
EMUIR:3 Komanpa 3 Ox1F 03A7 0xB3C0 0000
- - Ox1F 03A8 -
OSPID OSPID Ox1F 03A9 He onpegeneHo
- - O0x1F 03AA-0x1F 03BF -

7.3.19.1 Peazucmp ynpaeneHusi (EMUCTL)

Permctp EMUCTL yctaHaBnuBaeT napameTpbl amMynaumui. 3HaveHnem cbpoca
pernctpa EMUCTL gasngetca 0. bonbwuHCTBO paspsgoB pernctpa EMUCTL
MCNOMb3YTCA  9AMYNATOPOM WU He  OOSMKHbl  MOANMUUMPOBATLCS  MPOrpamMMon.
EOWHCTBEHHBIMM paspsagaMy, npegHasHadeHHbIMUM AN MCNOfb30BaHUA MNPOrpaMmon,
asnattca SWRST (nporpammHubin cbpoc) n BOOTDIS (3anpet 3arpy3ku). NogpobHoe
onucaHue paspsaoB perucTpa npuseneHo Hwke (Tabnuua 67).

Ta6bnuua 67 — Pernctp EMUCTL

burt Nma HasHauyeHue

0 EMEN BkritoueHune amynaTtopa
1 — BKItOYEH
0 — BbIKNHOYEH

1 TEME PaspeLlueHne reHepaumm 3anpoca K npoweccopy no sxogy TMS:
1 — paspelueHo
0 — 3anpeweHo

2 EMUOE PaspelueHne akTMBHOM Bblga4m nHopmauumn Ha Beixog TDO
1 — paspelueHo
0 — 3anpeuieHo

But obLiero Ha3Ha4yeHus

SWRST 3anpoc nporpammMmHoro cbpoca:
1 - cbpoc
0 — paboymn pexum

AW

5 BOOTDSBL | 3anpeLueHue 3arpysku

1 — 3anpeLueHo

0 — paspelueHo

YcTaHoBKa gaHHoro 6ura 3anpeliaert 3arpy3ky 13 BHewHero EPROM.

31:6 - Bceraa Honb
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7.3.20PerucTtp coctosiHna amynsumm (EMUSTAT)

Pernctp EMUSTAT oTpaxaeT coctosiHue amynsaumn. 3HadeHnem cbpoca permcrpa
EMUCTL sensietca 0x0000 0002. MNogpobHoe onucaHue paspsgoB permcrtpa npuBeaeHo

Hwxke (Tabnuua 68).

Tabnuua 68 — Peructp EMUSTAT

bur Uma Ha3Ha4yeHue
0 EMUMOD | 1 — npoueccop B COCTOSIHUN 3MyNALMK
0 — HOpManbHbIN pPeXXMM paboTbl
1 IRFREE | ®nar roToBHOCTM KOMaHAbl B pernctpe EMUIR
1 — komaHpa rotosa
0 — Het
2 INRESET | ®nar cbpoca amynaTtopa
31:3 - Bcerga Honb

7.3.21Tpynnbl perncTpoB OTNagKku

pynnbl oTnagku onuceiBatoTcs HWXKe (Tabnuua 69). [ocTtyn K peructpam oTnagku
BO3MOXeT TONbKO Kak K oTAenbHbiM crnoBaM. K pernctpam oTnagkm MoxeT ObiTb

npuMeHeHa TOJ1bKO KOMaHAaa nepecbIJyikn

«PerncTp-perncTp»

nnn KOMaHOam

HeMe[TeHHON 3arpy3ku AaHHbIX. ATU PErUCTPbI HE MOTYT ObITb 3arpy>eHbl U3 NamMsaTh Un
coXpaHeHbl HampsiMylo B namsaTb. [locne kaxaow 3anucu B perucTpbl rpynnbl OTNaaku

NPOMCXOAMUT Nepesanyck KoHBerepa npoLeccopa.

Ta6bnuua 69 — N'pynna perncTpoB oTnaaku

Umsa OnucaHue Appec 3Ha4eHue No
YMO4YaHU1I0
WPOCTL YNpaBneHue TouKoi OX1E 0360 0x0000 0000
HabnogeHus 0
WP1CTL YnpaBneHne Toukoi OX1E 0361 0x0000 0000
HabnogeHus 1
WP2CTL YNpaBneHue TouKoi OX1E 0362 0x0000 0000
HabnogeHus 2
_ ] Ox1E 0363 -
WPOSTAT CocTonHUe TO4KA OX1E 0364 0x0000 0000
HabntogeHnsa 0; (RO)
WP1STAT CocTosHne Touku OX1E 0365 0x0000 0000
HabntogeHus 1; (RO)
WP2STAT CocToaue TouKA OX1E 0366 0x0000 0000
HabnogeHns 2; (RO)
; ; OX1E 0367 -
WPOL HuwxHA anpec Touky Ox1E 0368 He onpegeneHo
HabnoaeHus 0
WPOH BepxHui afipec Touku Ox1E 0369 He onpeneneHo
HabntoaeHus 0
WP1L HuwxHA anpec Touky Ox1E 036A He onpegeneHo
HabnoaeHns 1
WP1H BepxHuii agpec Touku OxX1E 036B He onpegeneHo
HabnoageHus 1
WP2L HwxHMin agpec ToukK OX1E 036C He onpegeneHo
HabnogeHus 2
WP2H BepxHuii agpec ToYkm Ox1E 036D He onpeneneHo
HabntogeHus 2
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WPDR PerI/ICTp OaHHbIX TOYKN OX1E 036E 0
HabnogeHus 1
WPMR PerncTtp macku To4ku OX1E 036E 0
HabnogeHus 1
CCNTO HwxHasa YacCTb CHeT4YunKa Ox1E 0370
LMKIOB
CCNT1 BepxHasa yacTb cueTymka OX1E 0371 0
LMKINOB
PRFM Macka MoHuTopa OX1E 0372 0x0000 0000
|'|pOVI3BOﬂVITeJ'IbHOCTVI
PRFCNT CueTumk MoHuTopa OX1E 0373 0x0000 0000
npon3BOgnUTESIbHOCTU
TRCBMASK Macka Bycepa Ox1E 0374 0x0000 0000
Tpaccuposku (RO)
TRCBPTR Ykasatens Gyep Ox1E 0375 0x0000 0000
Tpaccuposku (RO)
- . Ox1E 0376—0x1E 037B ]
TRCBVAL RonycTumelit Bycbep OX1E 037C 0x0000 0000
TpaccupoBku (RO)
- - Ox1E 037D-Ox1E 037F -
TRCB31-0 Bydep Tpaccuposkn (RO) | Ox1E 0140-0x1E015F 0x0000 0000

Touyka HabniogeHuss npeacTaBnsieT cobOOM MexaHM3M OMUCaHUS YCIOBUS, MNpw
BbIMNOSTHEHMMN KOTOPOro MoAyNb OTNnaaku opMUpyeT 3anpoc kK npoleccopy Ha o6paboTky
NCKIMIOYMTENBHOW CUTYyaumm NMBo Ha Nepexos B PeXMM 3MYTsiLuu.

7.3.21.1 Peaucmp ynpaeneHusi moykol HabnrodeHusi (WPxCTL)

Y Kaxgon mn3 Tpex Todek HabnwgeHus ectb peructp ynpasneHuna (WPOCTL,
WP1CTL n WP2CTL), koTopbii ucnonb3yetca Ans OonpeaeneHus AENCTBUUA TOYKU
HabntogeHus. 3HayeHnem cbpoca permctpos WPxCTL aBnsetcsa 0x0000 0000. Kaxgas uns
TOYeK HabnOeHUs OCYLLUECTBNAET MOHUTOPUHI OMNpPedeneHHbIX LUMH MNPOLECCOPHOro
agpa. Toyka 0 — wuHy |, Touka 1 — wuHbl J 1 K, Toyka 2 — WnHy S.

MogpobHoe onucaHne paspsagoB pernctpa WPOCTL npuBegeHoO  Huke
(Tabnwuua 70).

Ta6bnuua 70 — Pernctp WPOCTL

burt Nma HasHauyeHue

1:0 OPMODE | Pexum paboTbl;

00 — BbIKMNO4YEHA

01 — BkntoyeHa. AHanu3 coBnageHna agpeca.

10 — BknoYveHa. AHanuns nonagaHns B MHTepsarn.
11 — BknoYeHa. AHanms BbIxO4a BHE MHTEpBana.

3:2 EXTYPE | [JencTtsusi Npu BbINOMIHEHWUM YCIOBUS:
00 — HeT gencTBUN

01 — nporpaMMHOE UCKITIYEHNEe

10 — nepexop B pexum amynaTopa
11 — peseps

4 SSTP Pexum nowwaroBoro BbINOMHEHNA KOMaHA:
1 — BKNOYEH
0 — BbIKITOYEH

15:5 - Bcerga Honb

31:16 WPOCNT | CyeTtunk Konm4yectBa cpabartbiBaHMM TOYKM  HabnwogeHuss 0o
reHepawmm UCKNKYUTENbHOM CUTYaLUN.
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MogpobHoe onucanve paspsgos peructpa WP1CTL npuBegeHo  Huxke
(Tabnuua 71).
Ta6bnuua 71 — Pernctp WP1CTL
but Uma Ha3Ha4yeHue
1:0 OPMODE | Pexunm paboTbi;
00 — BbIknNtoYeHa
01 — BkntoyeHa. AHanu3 coBnageHna agpeca.
10 — sknoveHa. AHanua nonagaHusa B UHTepBarn.
11 — sknoYeHa. AHann3 BbIxoda BHe MHTepBana.
3:2 EXTYPE | JencTtsusi npu BbINOMHEHMUMN YCINOBUS:
00 — HeT gencTBUn
01 — nporpaMMHOE UCKIOYEHNE
10 — nepexoa B pexum amynatopa
11 — peseps
4 READ MOHUTOPWHTI LIMKINOB YTEHUSA:
1 — BkrloYeH
0 — BbIKITHOYEH
5 WRITE MOHUTOPWHI LIMKNOB 3anucu:
1 — BkrloYEeH
0 — BbIKITHOYEH
6 Jbus MOHUTOPWHS LWKHbI J:
1 — BKNroYeH
0 — BbIKITHOYEH
7 Kbus MOHUTOPWHT WKnHbI K:
1 — BKNOYeH
0 — BbIKIHOYEH
15:8 - Bcerga Hormnb
31:16 WPI1CNT | CyeTtumk Konm4yectBa cpabartbiBaHMM TOYKM  HabnwogeHuss  Oo
reHepaumm UCKMIYUTENBHON CUTYaLUuu.
MogpobHoe onucaHuve paspagoB pernctpa WP2CTL npuBedeHoO  Huxke
(Tabnwuua 72).
Tabnuua 72 — Pernctp WP2CTL
but Uma Ha3Ha4yeHue
1:0 OPMODE | Pexum paboTbl;
00 — BbIKIOYEHa
01 — BkntoyeHa. AHanua coBnageHusa agpeca.
10 — BknoveHa. AHanus nonagaHus B MHTepsarn.
11 — sknoveHa. AHanun3 BbIxoda BHe MHTepBana.
3:2 EXTYPE | JencTtsusi npu BbINOMMHEHWUM YCINOBUS:
00 — HeT gencTBUi
01 — nporpaMMHOE UCKITIOYEHNEe
10 — nepexon B pexxum amynaTtopa
11 — peseps
4 READ MOHUTOPWHI LIMKINOB YTEHUS:
1 — BkrlOYEH
0 — BbIKITHOYEH
5 WRITE MOHUTOPWHT LMKITOB 3anucu:
1 — Bknto4eH
0 — BbIKITHOYEH
15:6 - Bcerga Hormb
31:16 WP2CNT | CyeTtunk konuyectBa cpabartbiBaHMW TO4YkM  HabnwogeHus  Oo
reHepaumm UCKMYUTENBbHOW CUTyauuu.
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7.3.21.2 Peaucmpbi cocmosiHusi mo4Yku HabnrodeHusi (WPxSTAT)

Y kaxgon m3 Tpex Todek HabnwogeHua ectb pernctp coctosaHus (WPOSTAT,
WPASTAT n WP2STAT). 3HadeHnamm cbpoca pernctpoB WPXSTAT 4aBndatTcs
0x0000 0000. MNMoapobHOe onucaHne pa3psaoB perncTpa npueeaeHo Hxke (Tabnuua 73).

Ta6bnuua 73 — Pernctp WPxSTAT

burt Uma Ha3sHauyeHue

15:0 WPXCNT | Tekyliee 3Ha4yeHMe cveT4YMKa TOYkM HabnwogeHus. CYeTUYnK BolunTaeT
1 KaXxgbl pa3 npu cpabaTbiBaHUM TOYKN.

17:16 EX CocTosiHMe ToYKM HabnogeHus

00 —BbIKNtOYEHA
01 — akTMBHa

10 — peseps
11 — nepenonHUICcs cHETYUK
31:18 - Bcerga 0

7.3.21.3 Peaucmpbl ykazamersnsi adpeca mo4ku HabnrodeHusi (WPxL/WPxH)

Ykazatenn apgpeca TOYkM HabnwogeHus aBnawTcsa 32-OUTHbIMM  yKasaTensimu,
onpegenslWMMM agpec Unu guvanasoH agpecoB ToYkM HabnogeHua. ocne cbpoca umx
3HayYeHue He onpeaernexo.

7.3.21.4 Peaucmp macku MoHumopa npouseodumenbHocmu (PRFM)

Pernctp mackn monHuTOopa npowussogutensHoctn (PRFM) onpegensieT, kakue
cobblTUA B npoueccope OTCMEXMBAKTCA W MNOACYATBIBAIOTCA CHETYMKOM MOHUTOpPA
npounssogutensHoctn (PRFCNT). 3HayeHnem cbpoca peructpa PRFM asnsetcsa
0x00000000. NoapobHoe onucaHne pa3psaosB perucTpa npuseneHo Hwke (Tabnuua 74).

Ta6bnuua 74 — Peructp PRFM

bur Umsa Ha3HaueHue
7:0 - peseps
8 Jexe MoacyeTt KomMaHA, BbINOSTHEHHbBIX HA NIMHUKM KOHBeKrepa J

1 — BKMtOYeEH
0 — BbIKMO4YeEH

9 Kexe MoacyeT KoMaHA, BbINOMHEHHbLIX HA NMUHUK KOHBeKrepa K
1 — BKMHOYEH
0 — BbIKIOYEH

10 Xexe MoacyeT KoMaHA, BbINOMHEHHbLIX HA NMMHUAX kKOHBeepa X1 n X2
1 — BKNtOYeEH
0 — BbIKIMOYEH

11 Yexe MoacyeT KoMaHg, BbINOMHEHHbIX HA NUHUAX KOHBerepa Y1 n Y2
1 — BKNOYEH
0 — BbIKITOYEH

12 Sexe MoacyeT KomMaHA, BbINOMHEHHbLIX HA IMHUK KOHBeKnepa S
1 — BKNOYEH
0 — BbIKITOYEH

15:13 peseps

16 STALL MoocyeT KomMaHO OCTaAHOBOB KOHBEMEepa BbI3BaHHbLIX OXWOAHUEM
OaHHbIX UK apyriumm 6NOKNPYIOLLMMM KOHBENEP CUTYaLNaMK

1 — BKNOYEH

0 — BbIKITHOYEH

17 BTB_true | lNoacyeT konuyecTBa NpaBuUIbHbIX NpeackasaHui bydepa nepexonos
1 — BkntoYeH
0 — BbIKITHOYEH
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18 ABORT MoacyeT konu4yecTBa NPOrpaMMHbIX UCKMIOYUTENBHBLIX CUTYaLUN
1 — BkroYeH
0 — BbIKMOYEH

19 Uexe MoacyeTr KkKonmuyecTBa JMHUM KOMaHA, BLINOSIHEHHBLIX B PeXUMe
nosfib3oBaTtens
1 — BKkntOYeEH

0 — BbIKMO4YeEH

20 BTB_false | MNMogcueT konuyecTBa owmMBOYHbIX Npeackasanuni bydepa nepexonos
1 — BkritoveH
0 — BbIKMOYEH

21 BTB_load | NogcyeT konuyecTBa 3arpy3ok B 6ydep nepexonos
1 — BknNroYeH
0 — BbIKITHOYEH

31:22 - peseps

Bce cobGbiITnA, KOTOpble OTCMEXMBAKTCA MOHUTOPOM  MPOU3BOLAUTENBHOCTU
cymmupytotca no «UJMA» n npy Mx HacTynneHunm MpouCXoauT yBeNMYeHuUe cyeTyuka
PRFM Ha 1. JlornyHbimM siBNgeTca paspelleHne nogcyeTta o4HOro yCcrioBusa U3 MHOrmx.

7.3.21.5 Peaucmp cyemyuka MoHumopa npouseodumenbHocmu (PRFCNT)

HasHayeHne cyeTumka Npom3BOAUTENBHOCTN — yBENUYMBATL CBOE 3HaYeHne Ha 1
Kaabl pas, korga npoucxoauTt oTcnexuBaemoe cobbitne. OTcnexumBaemoe cobbiTne
onpegensieTca permctpoMm Macku MoHuTopa npoussogutensHoctn (PRFM). Peructp
ouunwaeTca nocne cbpoca.

7.3.21.6 Peaucmpsbi cuemyuka yuknoe (CCNTXx)

[OnvHa cyeTuMka UMKNOB paBHa 64 paspsiga, OAHAKO AOCTYNeH OH Kak ABa
yHuBepcanbHbix 32-pa3psaHbix pernctpa — CCNTO n CCNT1. lNMocne cbpoca 3HayeHue
cYeTYMKa paBHO HYMIO.

B cBa3n ¢ Tem, 4yto cyeTumk 64 6Guta, a OOCTYyNn BO3MOXEH TOSIbKO K 4acTaMm
pernctpa, Heobxogumo cobniogeHne cneuwanbHOM npoueaypbl YTEHUA U 3anucu
pernctpa. lNpn 4yteHnn cHavana cumTbiBaeTca HWXKHAA YacTb (CCNTO), a 3atem BepxHas
yactb (CCNT1). lMpn YTeHMM HWXKHENW 4YacTu BepxHAs KonvpyeTcs B Oydep m 310
rapaHTUpyeT eé KOppeKTHOe 3HadeHue. Npun 3annucm cHavana NMWEeTCa HMKHAS YacTb (OHa
nonagaet B Oydhep), a 3aTeM BepxHsAA. [pu 3anucn BepxHen nonHoe 64-0UTHoe 3HavYeHne
nonagaeT B CHETUUK.

7.3.21.7 Peaucmpsbi ykazamens u 6ygepa mpaccupoeku (TRCBx/TRCBPTR)

Kaxgblh pas, Korga npoueccop BbLINOSHAET MNepexon Ha HenocnegoBaTeribHO
MCNOMHAEMYI0 KOMaHAy, ajpec HenocnegosaTenbHO BblOpaHHOM KoMaHabl (agpec
nepexoga) 3anucbiBaeTcsl B OAUH M3 pernctpoB Bydepa TpaccupoBku. lNepBas 3anncb
ocywectBnsetca B 6ydep TpacupoBku 0, BTopass — B 1, 1 ganee UMKNU4YHO. YKasaTenb
Byhepa TpaccupoBkn onpegensdeT NnocnegHUn 3anmcaHHbln 6ydep TpacCUpoBKMK.

Ta6bnuua 75 — N'pynna peructpoB 6ycepa TpaccupoBKU

Uma OnucaHune Appec 3HaueHue no

yMONn4YaHUIo

TRCBO Bycpep Tpaccuposkn 0; Ox1E 0140 0x0000 0000
TOJNMbKO YTeHune

TRCB1 Bydbep TpaccupoBku 1; OX1E 0141 0x0000 0000
TOJIbKO YTeHune

TRCB2 Bycbep TpaccupoBkn 2; OX1E 0142 0x0000 0000
TOJIbKO YTeHune
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Bbydep Tpaccuposku 3;

TRCB3 OX1E 0143 0x0000 0000
TOJIbKO YTEeHune

TRCB4 Bydpep Tpaccuposku 4; OX1E 0144 0x0000 0000
TOJbKO YTEeHune

TRCBS Bycbep TpaccupoBkn 5; OX1E 0145 0x0000 0000
TOJNbKO YTEeHune

TRCB6 Bycbep Tpaccuposkn 6; OX1E 0146 0x0000 0000
TOJbKO YTEeHne

TRCB7 Bydpep Tpaccuposku 7; OX1E 0147 0x0000 0000
TOJbKO YTEeHune

TRCBS Bycbep TpaccupoBky 8; OX1E 0148 0x0000 0000
TOJNbKO YTEeHune

TRCB9 Bycbep TpaccupoBkn 9; OX1E 0149 0x0000 0000
TOJNbKO YTEeHune

TRCB10 Bydpep Tpaccuposku 10; OX1E 014A 0x0000 0000
TOJbKO YTEeHne

TRCB11 Bydbep Tpaccuposkn 11; OX1E 014B 0x0000 0000
TOJNMbKO YTeHune

TRCB12 Bycpep Tpaccuposki 12; OX1E 014C 0x0000 0000
TOJNMbKO YTeHune

TRCB13 Bycbep Tpaccuposkn 13; OX1E 014D 0x0000 0000
TOJNbKO YTEeHne

TRCB14 Bydbep Tpaccuposkn 14; OX1E 014E 0x0000 0000
TOJNbKO YTEeHne

TRCB15 Bycbep Tpaccuposkn 15; OX1E 014F 0x0000 0000
TOJNbKO YTeHune

TRCB16 Bycbep Tpaccuposkn 16; Ox1E 0150 0x0000 0000
TOJNbKO YTEeHne

TRCB17 Bydpep Tpaccuposku 17 OX1E 0151 0x0000 0000
TOJNbKO YTEeHne

TRCB18 Bydbep Tpaccuposku 18; Ox1E 0152 0x0000 0000
TOJNMbKO YTeHune

TRCB19 Bycpep Tpaccuposki 19; OX1E 0153 0x0000 0000
TOJNMbKO YTeHune

TRCB20 Bydpep Tpaccuposki 20; OX1E 0154 0x0000 0000
TONbKO YTEeHune

TRCB21 Bydbep Tpaccuposkn 21, OX1E 0155 0x0000 0000
TOJNMbKO YTeHune

TRCB22 Bycbep TpaccupoBki 22; OX1E 0156 0x0000 0000
TOJNMbKO YTeHune

TRCB23 Bycbep TpaccupoBki 23; OX1E 0157 0x0000 0000
TONbKO YTEeHune

TRCB24 Bydbep Tpaccuposki 24; Ox1E 0158 0x0000 0000
TOJNbKO YTEeHune

TRCB25 Bycbep Tpaccuposki 25; Ox1E 0159 0x0000 0000
TOJNMbKO YTeHune

TRCB26 Bycbep Tpaccuposki 26; OX1E 015A 0x0000 0000
TOJIbKO YTEeHune

TRCB27 Bydbep Tpaccuposki 27 Ox1E 015B 0x0000 0000
TOJIbKO YTEeHune

TRCB28 Bydbep Tpaccuposku 28; OX1E 015C 0x0000 0000
TOJNMbKO YTeHune

TRCB29 Bycbep TpaccupoBki 29; Ox1E 015D 0x0000 0000
TOJNMbKO YTeHune

TRCB30 Bycpep Tpaccuposki 30; OX1E 015E 0x0000 0000
TOJIbKO YTeHune

TRCB31 Bydbep Tpaccuposku 31; Ox1E 015F 0x0000 0000
TOJNMbKO YTeHune
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7.3.21.8 Peaucmp daHHbIX mo4Kku HabnrodeHus 1 (WPDR)

Touka HabnogeHus 1 MMeeT [OMOMHUTENbHBbIE BO3MOXHOCTUM MO MOHUTOPUHIY
obmeHa p[aHHbIMM sgpa  npoueccopa C namAtbio. Bbiwe onuckiBancad MexaHu3Mm
cpabaTtbiBaHNS UCKMNIOYMTENBHON CUTyauum B Criydae COBMNageHus agpecoB TOYKM
HabnogeHna ¢ agpecamn wvH J n K. OgHako mmeeTca BO3MOXHOCTb AOMOSHUTL
CpaBHEHME agpecoB €elle U CpaBHEHMEM AaHHbIX. [pU YTEHMM MMeeTCs BO3MOXXHOCTb
KOHTPONMPOBaTb kKakue [AdaHHble CcunTbiBaeT npoueccop. Ecnn  gononHuTenbHo K
COBMAfEHNIO aapecoB MNPOUCXOOUT COBMageHME W MPOYUTaHHbIX [aHHbIX — ToYka
cpabaTbiBaeT. Takke MOXHO KOHTPONMPOBaTb M NPOLIECC 3anMcu AaHHbIX. Heobxogmmble
ANS KOHTpOns AaHHble 3anuckbiBatoTca B pernctp WPDR. Heobxogumo OTMETUTb, 4TO
LUMHA YTEHUSA UMWN 3anucn MMeeT paspsiaHocTb 128 6uT. PaspagHocTb pernctpa gaHHbIX
Tonbko 32 6uta. Mo3ToMy CpaBHEHME BbINOMHAETCA TOMbKO ANs 32-pas3psgHoro crnosa
LUMHbI AAHHbIX onpeaensemMoro Mragwmmm 6utamun WnHbl agpeca He3aBUCUMO OT TOro
BbINOJSTHAETCS YTEHNE UK 3anncb 64-x nnun 128-paspagHoro crnoea.

7.3.21.9 Peaucmp macku moyku HabnroodeHus 1 (WPMR)

Mpy ncnonb3oBaHMKM LWMHBI AAHHBIX B ONMCaHUK TOYKW HabnaeHus 1, He Bce GuTbl
LWMHbI AA@HHbIX MOTYT NOHA40OUTBLCA NPWU aHanM3e YNTaeMblX UK 3anucbiBaeMblX JaHHbIX.
Pernctp macku no3BonsieT yCTaHOBUTb Kakue OuTbl permctpa gaHHbix WPDR gosmkHbI
y4yacTBOBaTb B CpaBHeHUW. Ecnu 6uT yctaHoBreH B 1 — COOTBETCTBYHOLWMA eMy OUT
AAHHbIX CpaBHMBAETCA C OMTOM WWHbI AaHHbIX. [locne cbpoca perMctp mMacku paseH
HYI0 W JaHHble He y4acTBYHOT B paboTe ToYkM HabnoaeHns.
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7.4 BHewHU nopTt n uHtepcenc SDRAM

Mpoueccop MOXeT ObITb WUCMOMb30BaH Kak B KayecTBe CaMOCTOATENbHOMo
npoueccopa, Tak U B KayecTBe afieMeHTa MyrbTUrpoLeccopHon cucteMbl. OH MoOXeT
PYHKUMOHUPOBATL KaK OTAENbHbIA NPOLECcCop WU CUCTEMA, a MOXeT YnpaBnsATbCS
KOMMbIOTEPOM (Hanpumep, cuctema npoueccopa MoXeT ObITb ycTaHoBMNeHa Ha nnate [1K).

B paHHOM pasgene npuBedeHO oOnucaHMe WHTepdenca BHELWHEW LWWHbI
npoueccopa, KOTopbIv BKIOYaET:

— BHYTPEHHIOIO NTOMMKY UHTepdenca;

— apbuTp WuHBbI;

— WWHy agpeca;

— LUWMHY OaHHBbIX;

— LUWMHY ynpaBneHus.

Hanbonee 6bICTpbIM MPOTOKONIOM OBMeHa £BMSETCA KOHBEWEPHbLIN MNPOTOKOI.
[Mpoueccop ucnonb3yeT 3TOT MPOTOKON ASfI9 COeAUHEHUs C ApYruMu npoueccopamu B
Knactepe. Takke npoueccop MOXeT UCMNOoSb3oBaTb 3TOT MPOTOKOM A5l COeANHEHNSA Yepes
WHTEpenc Cc XoCToOM M cuctemMamm namsatTu. [1poTokon UMeeT MaKkCUMarnbHYH
NpoOn3BOAMTENBHOCTL MNP OQHOM nepefade AaHHbIX BO BPEMSA KaXOoro TakToBOro LuMKna
LWMHBbI U MOXET NogaepXmnBaTb YPOBEHb NPOU3BOAUTENBHOCTM BNN3KO K MakCMMarbHOMY
3HaYeHuHo.
Apyrum GbIcTpbiM npoTokoriom siBnsieTcss npotokon SDRAM. [JaHHbIM NPOTOKON
onpegenseTca MNpou3BOACTBEHHbIMM cTaHgapTamu Mukpocxem SDRAM. KoHTponnep
SDRAM pacnonoxeH Ha kpuctanne npoueccopa. OH ynpaBnsieT BCEMU KOHTPOSIbHbIMU
curHanamm SDRAM (nRAS, nCAS, nSDWE, SDCKE, LDQM n HDQM) n nogaepxusaeT
MHUUmManmaaumto " pereHepaumio MUKPOCXEM SDRAM. MakcmnmanbHas
npoussogutensHoctb SDRAM npu nepegave OaHHbIX paBHa OAHOW nepefaye 3a OauH
TakToBbIM UMKN. [1pon3BOANTENBHOCTL MOXET yAepXuBaTtbCs GNU3KO K MakCUManbHOW,
€Cnu nocnegoBatenbHble A0CTYMbl BbINOMHATCS K TOW e CTpaHuue
Mpoueccop noadepXmMBaeT Takke TMPOTOKON MeLMEeHHOro YCTponcTea. JTOT
NpoOTOKON crnegyeT WUCNonb3oBaTb Afsi  YCTPOWUCTB  HE  KPUTUYHBLIX B MNnaHe
Npon3BOAMTENBHOCTU. B GOMbLWIMHCTBE CUCTEM Takue YCTPOMCTBa crnedyeT NOoAKMoYaTb
Ha BCMNOMOraTesSibHyl LUMHY, MOCKOSbKY OHW MOFYT YBESIMYUTL Harpysky Ha LWWUHY U
3ameanuTb 60nbLIOe YMCNO KPUTUYECKUX AOCTYMNOB.
BHewHAA wuHa BkNtovaeT B cebs WMHY AaHHbLIX, C NPOMYCKHOW CNOCOBHOCTbIO 32
nnn 64 paspsigos, 32-paspsgHyro WKWHY agpeca U KOHTPOSbHble curHasbl. BONbLWMHCTBO
CUrHanoB SBNSAKTCA [ABYHanpaBfeHHbIMU, MOCKOSIbKY Mpoueccop MoXeT OblTb Kak
BeJyLMM, TaK U BeJOMbIM Ha BHELUHEWN LUNHe.
Brok nHtepenca BHeLHEN WNHBI MOXET OblTb CKOH(OUIYPUPOBaH MOA pasnnyHble
HacCTpoWkM nytem 3anucn B KOHdurypaumoHHble pernctpol SYSCON u SDRCON
BHELLUHEro nopTa. YCTaHOBOYHble nNapamMeTpbl 3TUX ABYX PErMCTPOB AOSKHbI ObiTb
OAMHAKOBbIMW ONA BCeX npoueccopoB B cucteme. LUnpokoBelwiatensHaa 3anucb
pekoMmeHagoBaHa npu nHuumnanmsaumm pernctpoB SYSCON n SDRCON.
Mpn onucaHum paboTbl BHELWIHEro MHTepdenca B MynbTUNPOLLECCOPHON CUCTEME
MCNONb30BaHbI Creayrwme TEPMUHbI:
— Mactep (Begywmin) LWKUHbL. YCTPOMCTBO Ha BHELWIHEN LWWHE, KOTopoe B
HACTOSALLMIA MOMEHT ynpaBriseT BCeEMU NMMHUAMU UHTepdenca.

— lMogymHeHHbIn (Begombint). lNMpoueccop, namsTb, YCTPOMCTBO BBOAA-BbIBOAA K
KOTOPOMY MOXET BbINOMHATL obpalleHre MmacTep LWKWHbI.

— XocT-npoueccop. BHelwHee MO OTHOLIEHWUIO K KnacTepy YCTPOMCTBO, KOTOPOEe
nMeeT [OCTyn KO BCeM pecypcaM Knactepa W ynpasnseT creumnarnbHbIMU
NNHUSIMU BHELLHErO MHTepdenca.

© AO «lKK MunaHdp» 123



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

7.4.1 OcoObeHHOCTU BHELUHEeU LNHbI

— WvpnHa WwuHbl gaHHbIX: 64 unn 32 paspsaga, nporpaMmMmupyeTca OTAerNbHO AJs
namMsTu, MyfbTUMNPOLLECCOPHOIrO oOMeHa u nHTepdenca xocTa.

— KoHBenepHble nepefaym ¢ nporpaMmmMmpyembiM YACIIOM 3TanoB KOHBenepa.

— [porpammupyemble coctosiHus npocTos (IDLE).

— [lNpoTokon nopaepXvBaeT UUKNbl  OXuaaHus, [JobaBnsemble  BeAOMbIM
YCTPOMCTBOM C Ucrnosnb3oBaHnem BbiBoga ACK.

— WHuTepdenic EPROM n FLASH: 8-pa3psgHas WwnHa AaHHbIX ¢ (OMKCUPOBAHHbIM
YUCNOM LIMKINOB OXUAAHWUA, NOSAEPKKON YTEHUSA N 3anuUcu.

— XoCT-uHTepdenc.

— SDRAM-uHTepeic.

— lNoppepxka MegneHHbIX YCTPOUCTB BBOA4A/BbIBOAA.

— MynbTunpoueccopHasi cuctema, OCHOBaHHasi Ha pacrnpegeneHHoMm apbuTpaxe
LWMHbI 6€e3 JOMNOMHUTENBHOWN FTOTUKMW.

— lNoppepxka nepenad Yepes DMA [nsa BHeWwHMX YCTPOWCTB BBOAA/BbIBOOA B
pexume KBUTUPOBAHUS.

— lMNoppepxka pexuma flyby pgns nepegay wmexagy namateto SDRAM  wu
yCcTponcTBOM BBOAa/BbiBOAa B DMA.

— lMopoepxka apbuTpaxa KnacTepHOW LWMHBI MOKa MNpoLeccop HaxoauTCa B
COCTOSIHUM NporpamMmMHoOro cbpoca.

7.4.2 BHewHue BBOAbI/BbIBOALI MHTEpP(eNCca WHUHDbI

Hwxe npvBeaeHO onncaHMe OCHOBHbIX BbIBOOOB BHELLHEro MHTepdelica. bByksa
«nN» B Hayane Ha3BaHWsi BbIBOAA YKa3blBAeT HA HU3KMI aKTUBHbIN YPOBEHb CUrHana.
— ADDR31-0
LLinHa agpeca c TpeMsi cocTosiHusIMU. B pexunme mactepa npoueccop BblgaeT Ha
3TW NUHMM agpec YCTPOMCTBA, K KOTOPOMY OH BbIMOMHSAET AocTyn. B pexume
NOAYMHEHHOTO MPOLIECCOP aHanuavpyeT agpec Ans OTCNeXuBaHus AOcTyna K
€ro BHyTPEeHHUM pecypcam.

— DATAG3-0
LWvHa paHHbIX C Tpemsi cocTosiHMaMM. [poueccop BblOAeT AaHHble Ha 3Tu
BbIBOAbl UMW NPUHUMAET LaHHble UMW KOMaHAbl C MOMOLLbI0 3TUX BbIBOAOB.
MmeeTca BO3MOXHOCTb 3afaHns pasmepa WwuHbl (32 nnu 64 6uta) ons paboTsbl €
pasnUYHbLIMM YCTPONCTBaAMMN CUCTEMBI.

- nRD
UteHne namatn. B pexume mactepa nRD aktmBupyeTcss BCAKUMWA pas, Korga
npoueccop OCYyLeCTBNAeT YTeHWe Wu3 MNOLYMHEHHOro YCTPOMCTBA CUCTEMBI.
Korga npoueccop nogyvHeHHbin, NnRD gBnseTca BXOOAOM W YyKasblBaeT Ha
TPpaH3aKuMM YTEeHUs, wuMelwme [[OCTyn K BHYTPEHHEeW namMaTu  unu
yHUBepcanbHbiM peructpam. nRD wmn3ameHsieTcd OOHOBPEMEHHO C BbiBOgAMMU
ADDR. AKTMBHbIN ypoBeHb HU3KM. He ncnonbayetcs npu goctyne k SDRAM.

- nWRL
3anuce mnagwero cnosa. B pexume mactepa nWRL aktuBupyeTca B ABYX
cnyyasax. NepBbl, KOrga WWHA OaHHbIX UMEET WNpUHY 64 6uta n npoucxoauT
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3anucb B CIIOBO YETHOro ajpeca BHelHero yctpoucTtsa. BTtopown, koraa wwuHa
nmeet LwupmHy 32 6uTa M npomucxoguT 3anucb no nwbomy agpecy. Korga
npoueccop noagvnHeHHbln, NWRL aBnsgeTca BXOAOM U YKa3blBaeT Ha TpaH3aKuuu
3anucu, uMmerwme [[OCTyn K BHYTPEHHENW NaMsaTM WM yYHMBEpCalsibHbIM
pernctpam. nWRL unameHsieTca ogHoBpeMeHHO ¢ BbiBogamu ADDR. AKTMBHbIN
ypoBeHb HM3KMI. He ncnoneadyetcsa npu goctyne k SDRAM.

- NWRH

3anncb ctapwero cnosa. B pexume mactepa nWRH aktmBmpyeTtcs, korga
pasmMep LWKMHbI AaHHbIX paBeH 64 6uTa M BbLINOMHAETCA 3anncb ABOMHOINO CroBa
(64 paspsga), nnmbo BbINOMHAETCA 3anncb CrioBa No HEYETHOMY aapecy BHELUHEN
namMsTy Npun 64-paspsagHon WNHe AaHHbIX. Ecnv pasmep WuHbl AaHHbIX 32 6uTa,
NWRH He wucnonbsyetcs. Korga npoueccop nogynHeHHsin, NWRH aBnsetca
BXOOOM W yKasblBaeT Ha TpaH3akuuwu 3anucu, uMerolime OOCTYNn K BHYTPEHHeW
namMsaTy unuM yHueepcasbHbiM pernctpam. NWRH n3MeHaeTcs ogHOBPEMEHHO C
BbiBoOgamu ADDR. AKTUBHLIM ypoBeHb HU3KMA. He ncnonesyeTca npu gocTtyne K
SDRAM.

- ACK

MoaTBepxaeHe rotoBHOCTU. B pexxume macTtepa npoueccop aHanuanpyeT BXof4
ACK BO Bpemsi gocTyna K ycTponcTBam. BHelWwHMe nogyYMHEHHble YyCTpOWMCTBa
MOryT OeaKkTuBMpoBaTb (YyCTaHOBUTb B HU3KMA ypoBeHb) ACK 4ToObl fobaButb
COCTOsIHME OXxuaaHus BO Bpems pgoctyna kK HuM. ACK ucnonbsyeTtcs
NOAYMHEHHbIMM  yCTpoMCTBaMu Ha dase pJdanHHbix. Korga npoueccop
NOAYMHEHHBbIN U K HeMy BbinonHseTcs goctyn, ACK aBnaeTca BbIXO4OM Y MOXET
MCNoNb30BaTbCA MPOLECCOPOM AN MPUOCTaHOBKM oObBMeHa B  crydvae
HEeroToBHOCTM npoueccopa. Bbicokun ypoBeHb Ha nuvHunm ACK o3Hadaer
rOTOBHOCTb YCTPOWCTBA, HU3KUA — TpeboBaHue nogoxaaTtb. YCTpoucTBa MOryT
BbICTaBNATb TOSIbKO aKTUBHbIA HU3KUMA YpOBEHb. BbICOKM ypOBEHb Ha NUHUK
ACK obecneunBaetca pesuctopoM. ACK He wucnonb3yetcs npu poctyne K
SDRAM.

- nBMS

Bbibop 3arpy3odHon namatn. BbiBog ABNAETCS MHOrodyHKUMOHanNbHbIM. Bo
Bpems cbpoca 3HayeHve Ha nuHuM nBMS ykasbiBaeT Ha Bblbop BapuaHTa
Ha4anbHOro crapTa npoueccopa. B pexunme mactepa nBMS aktnBmsnpyertcs,
Korga npoueccop BbIMNOMNHAET [OCTyn K 3arpy3odHon namatn (EPROM wnn
dnaw). B pexume noguMHeHHOro npoueccop aHanuaupyet Bxog nBMS gns
obHapyxeHnss goctyna K BHYTpPeHHUMM pecypcam. nBMS wuameHsieTcsa
ogHoBpemeHHO ¢ BbiBogamu ADDR. AKTMBHbIN YPOBEHb HU3KUN.

- nMS1-0
Bbibop namatu. B pexume mactepa nMSO unm nMS1 aktuBmpytoTca B TO BpeM4,
Korga npoueccop Xernaet nonyyntb JocTtyn K ©OaHkam namaty 0 wnu 1
COOTBETCTBEHHO. Bbixoabl NMS1-0 aBnsoTCA AeKoAUpPOBaHHbLIMU CUrHanamm
agpeca namsitm n UaMeHsTcs napannensHo ¢ BeiBogamu ADDR. Korga nuHum
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ADDR31-27 paBHbl 0b00110, nMSO aktuBupoBaH. Korga nuHum ADDR31-27
paBHbl 0b00111, nMS1 aktmBmpoBaH. B pexmme nogYMHEHHOro npoLeccop
aHanusnpyeT Bxogbl NMS1-0 ana obHapyxeHus [ocTyna K BHYTPEHHUM
pecypcaM. AKTUBHbIN YPOBEHb HU3KUIA.

- nMSH
Boibop xocTt-namstn. B pexume wmactepa nMSH aktmBupyeTcs, koraga
npoLeccop BbINOMHAET AOCTYN K agpecHOMY MPOCTPaHCTBY XOCT-Npoueccopa
(ADDR31 paBeH 1). nMSH saBnsetca gekoaMpoBaHHbIM CUrHanom agpeca
namMsTH, KOTOPbIM M3MeHAeTcs napannesnbHo ¢ BbiBogamu ADDR. B pexunme
NoAYMHEHHOro npoueccop aHanuaupyet Bxog nMSH ansa obHapyxeHus goctyna
K BHYTPEHHUM pecypcaM. AKTUBHbIN YPOBEHb HU3KU.

— nBRST

MakeTHbIN pexnm obmeHa. B pexume macTtepa npoueccop akTMBU3MPYeT 3Ty
NWHUIO, KOrda OH BbINOMHSAET HEeCKONbKo OBbMeHOB MO nocrefoBaTesibHbIM
agpecam. JTO no3BondeT MNOAYMHEHHOMY YCTPOWCTBY He aHanmsanpoBaTb
nocrnegywwime agpeca u 3apaHee noAarotasnueBaTb HeobxoauMMmble OaHHble. B
pexume NOAYMHEHHOro npoueccop aHanuavpyeT Bxogq nBRST gns
obHapyxeHnss nocrnegoBaTenbHOro JocTyna K ero BHYTPEHHUM pecypcaMm.
AKTUBHbIN YPOBEHb HU3KNNA.

7.4.3 MukpoapxuTeKTypa npoueccopa

®yHKUMM Npoueccopa MOryT U3MEHSTLCA B 3aBUCUMOCTM OT CUCTEMbI, B KOTOPOW
OHM ucnonb3ytoTca. OH MOXeT ObiTb NpeacTaBfeH M Kak OTAEnNbHbIM npoueccop, U B
KayecTBe 3nemMeHTa MyJbTUNPOLLECCOPHON CUCTEMbI Ha OOLWEeN BHELIHEN LUMHE
(PucyHok 14).

B MynbTunpouecCcopHOM CUCTEME KaXKabl NPOLEeCcCop OOSMKEH onpeaensitbCs C
nomowibio ceoero ID (yctaHaBnuBaetcs BbiBogamu ID[2:0). B cucteme pomkeH ObiTb
npoueccop ¢ ID paBHbIM Hymnw, nockonbky npoueccop ID0 wucnonb3dyetca nns
nHuumanusaumm BHewHen namatn SDRAM. Takke npoueccop IDO nmeeTt BHyTpeHHME
PE3NCTOPbI, MOBbILLAOWINE WX MOHMXKAKLWME JOrMYECKUA YPOBEHb HA HEKOTOPbIX
NNHUSIX, KOTOPbIE aKTUBHbI BO BpeMsi Unu nocne cbpoca.

[dpyrumun ycTtponcteamum, onpegensieMbiMn Ha BHELLHEN LUMHE, MOTyT ObiTb: MO4YNN
namsaTn, YCTPOWCTBa BBOAA/BbIBOA4A, MOCTbI Ha Apyrve WuHbl. K kaxgomy npoueccopy u
XOCT-NpoLeccopy B cucTeMe MOXeT ObiTb OpraHu3oBaH AOCTYN Kak K BeAOMOMY
YCTPOWCTBY.

lNepepaBaemMble Ha BHELUHEWN LUMHE OaHHble MOTyT ObiTb CTaHOAPTHBIMU CROBaMM
(32 paspsiga), ABOMHbIMM crioBamu (64 paspsaga) wnm cH4eTBEPEHHbIMM  CIIOBaMM
(128 paspsagoB). Agpec 3TMxX CroB AOMKEH ObiTb BbIPOBHEH MO UX pa3mMepy. MockonbKy
WwuprHa wuHbl (32 wnn 64 paspsga) mMoxeT ObiTb MeHbLle pasmepa nepegayu, To
nepegava gaHHbIX pacnpeaensieTcsa no HECKONbKMM LUKNamM BHELUHEN LUNHBI.

BHewHuin nopt (EBIU) MoxeT OblTb MacTepoMm WM MOAYUMHEHHbIM Ha BHELUHEN
lUMHE, a Takke MacTepoM M NOAYMHEHHbIM Ha BHYTPEHHMX LUMHAX npoueccopa. Huke
(PucyHok 15) nokasaHa CTpyKTypa BHYTPEHHUX LIWH, COEAMHAILWNX BHELHWA MOPT C
BHYTPEHHMMWN MOZYNAMW npoueccopa. Tpu rMnaBHbIX 3feMeHTa nepefayn OaHHbIX B
CTPYKTYp€E BHELLUHEro nopra aTo:

— BbIxogHoe FIFO (OFIFO) nepegayn 3anpocoB Ha BHELLUHIOW LUNHY;

— BxogHoe FIFO (IFIFO) BxogHbIX 3anpoCoB C BHELLHEN LUMHbI U BO3BPaLLaeMblX

AaHHbIX C BHELUHEW LUVHbI;
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— BbIxogHon Oydep (OBUF) ona Bo3BpalleHUs gaHHbIX U3 BHYTPEHHEN namatn
UIN PEFNCTPOB B OTBET HA BHELLHWNIA 3anNpoC YTEHMS.

Bydep IFIFO ucnonbayeTcsa B criegylowmx cnyvasx:

— [Nepepadva 3anpocoB OT BHELIHUX BeAyLMX YCTPOUCTB K BHYTPEHHUM pecypcam
CUCTEMbI N4 BbINOMHEHUS onepaunn YTeHnsa nnu sanucu. BHewHun nHtepdenc
B A@HHOM cuTyaumm paboTaeT Kak NOAYMHEHHbIA U OTCNEeXnBaeT BCe JOCTYMbI K
BHYTPEHHMM pecypcaMm ero npoueccopa. [anee 3anpocbl OTNpaBnAlTCA Ha
SOC-wuHy nnu B agpo npoueccopa (B IFIFO SOC-untepdgenca).

— lNepepava [aHHbIX BO BHYTPEHHUW MPUEMHUK B OTBET Ha 4YTEeHWe S4pOM
npoleccopa unn KoHTponsiepom DMA yCTpOMUCTB Ha BHellHen LivHe. B atom
CUTyauun BHELWHUA uHTepdenc paboTaeT Kak MacTep Ha BHELWHEWN LWWHE U
BO3BpalLlaeT npouymTaHHble AaHHble. [Janee gaHHble oTnpasnstTca Ha SOC-
WKHY (koHTponsiep DMA unu nopTtbl ¢BA3M) unu B a4po npoueccopa (B IFIFO
SOC-uHTepenca).
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PucyHok 14 — TunuyHasa KoHurypauma mynbTUNpoLEeCCOPHOro Knacrepa

BeixogHon 6ydep OFIFO BHelwHero noprta ucnonb3yeTcs ONAs BCEX TpaH3aKuui,
HanpaBfEeHHbIX BO BHELLUHEE agpecHoe MNPOCTPaAHCTBO. JTO MOryT ObiTb 3anpochbl
NnpoLEeCcCopHOro sapa unn koHTporsnepa DMA.
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PucyHok 15 — Ctpyktypa coegnHeHnn moaynen SOC-LWKHDbI

Ha pucyHke Huxe nogpobHO npeacTaBneHbl MOTOKM AaHHbIX, KOTOpble WUMEKT
MEeCTO Npu pasnu4HbiX BapnaHtax nepegad (PucyHok 16). Bo3aMOXHbI onepaumm YTeHus u
onepaunn 3anncu. Onepaunn, BbINOMNHAEMbIE S0POM, KOHTporsiepoMm DMA nnu BHeELWHNM
MacTepoM.

Ecnu onepauus siBnsieTca onepaumen sanncu, To OHa 3aBepLuaeTcs:

— Ansa agpa npoueccopa B MOMeHT 3anucy gaHHbix B SOC OFIFO;

— Ansa koHTponnepa DMA B momeHT 3anucu B EBIU OFIFO;

— [Ns BHeLHero mactepa B MoMeHT 3anucu B EBIU IFIFO.

Ecnu BbiNONHAETCS onepauns YTeHus1, TO AaHHble NPOXOAAT crneayoLwme aTanbi:

— [pun yTeHun agpom npoueccopa, 3anpoc nomewaetca B8 SOC OFIFO, ganee oH
nepemewiaetrca B EBIU OFIFO, rge uutaetca m aHanuaupyetcsl BHELUHUM
UHTepgencom. BbinonHaeTca UMK  YTEHUSI BHELUHEro YCTpOUCTBa W
npoYnTaHHble gaHHble pa3melaeT B EBIU IFIFO, oTkyaa oHu nepecbinatoTcs B
SOC IFIFO. SOC wuHTepdenCc npuHATbIE OaHHble OTNpaBnNseT B PEerucrp
Ha3Ha4YeHus.

— [Mpu 4yteHnn koHTpornnepom DMA, 3anpoc nomewaetca B EBIU OFIFO, rge
3aTeM YMTaeTCcs U aHanU3npyeTcs BHELHUM UHTepdencomM. BbiNnonHAETCS LUMKN
YTEHUA BHELLUHEro YCTPOMCTBaA M MNPOYMTaHHble OaHHble pa3mewiaetr B EBIU
IFIFO, oTkyma oOHM nepecbinaitca B Oydep koHTponnepa nmbo Oydepa
nepeaaTynmkoB NOPTOB CBSA3M

— [pn 4YTEeHUN BHELIHMM MacCTEepOM BHYTPEHHEN MaMATU npoueccopa 3anpoc
nomewaetca B EBIU IFIFO, nanee oH nepemewaetca B SOC IFIFO, roe
yutaetca u aHanmsnpyetca SOC-nHTepdencom. BbinonHsAeTca UMK YTeHus
BHYTPEHHEN NAaMATU UNN BHYTPEHHENO perncrpa agpa v nNpoyYuTaHHble JaHHble
pasmeraet B8 SOC OBUF, oTkyga oHu nepecbinatotcs B EBIU OBUF. BHelwHui
NHTEPMENC NPUHATbIE AAHHblE BbLICTABMSET Ha BHELUHIOKW LWWHY AaHHbIX An4
TOro 4ToObl MacTep LUMHbI MOT UX NPUHATD.
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— [pwn 4TEHMN BHELLHMM MacTepoM perncTpa BHyTPEeHHen nepudepun npoweccopa
Ha SOC-wwuHe, 3anpoc nomewtaetca B EBIU IFIFO, npanee oH nocbinaetcs Ha
SOC-wWunHY. BbinonHAeTca UMKN YTEHUA perucrpa yCTpomcTBa U NPOYUTAHHbIE
AaHHble nepecbinatotes B EBIU OBUF. BHelwHUN nHTepgenc npuHAaTbIe AaHHbIe
BbICT@BMSE€T Ha BHELUHIOW LUMHY AaHHbIX ANS TOro 4Tobbl MacTep LWWHbI MOT KX
NPUHATB.

Mepenaun [aHHbIX BbLIMOMHAKTCA B COOTBETCTBMM C Kaptom namsatu u D
npoueccopa. lNpu goctyne K pecypcam CO CTOPOHbI MHOMMX YCTPOWCTB MCMOSMb3yeTcH
npuoputeT poctyna. M3 pucyHka Bblwe (PucyHok 15), yto EBIU IFIFO y4yactByet B
poctyne Kk SOC-wwuHe n k SOC-IFIFO. MNpu goctyne k SOC-WMHE NPUOPUTET CreaYOLLNNA:

— SOC OBUF (HauBbICcLLNR);

— EBIU IFIFO;

— MpPOLECCOPHOE AP0 (HMU3LWINN).

Mpwn poctyne k SOC IFIFO npuoputeT cnegyoLwmii:
— yTeHune sapom permuctpa SOC WnHbI;

— EBIU IFIFO;

— KoHTponnep DMA.

MpuoputeT yCTPONUCTB PUKCUPOBAHHLIN N HE 3aBUCUT OT MpuopuTeTa TpaH3akumn
DMA vnun npnoputeTa TpaH3akuum BHELLHEro Mmacrepa.
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<> CTAL <> CTRL
S SF 3 e . el
1l 1
— _ADOR _ADDR — A S
g b OFIFO " ADDR OFIFO ADDR
(3] —V e (3]
< DATA DATA <
rr] - Ela__ ———— e—
Ef— IFIFO &é‘ 2 NDATA IFIFO DATA
S S
OBUF OBUF
v/ EXTERNAL BUS INTERFACE UNIT Vv EBIU
(EBIV)
BHelwHAs 3anuck - 1967BLI2¢ senyumi BHelwHee utenne - 1967BL{20 senywnmi
PN FAN
w OFIFO w OFIFO
Q <
X ¢ ADDR _ADDR i ¢ B
< R— - —_— —~
£ I !< ] IFIFO B 7 g &> ADDR IFIFO “ADDR
S "DATA "DATA Q
o
9 OBUF \d — OBUF , >
— — DATA DATA
Vv EBIU <V EBIU
BHyTpeHHAA 3anuchk - 1967BLI2O noguMHEHHbIH BHyTpeHHee uTeHKe - 1967BLI2® noaunHeHHbIH
DMA CONTROLLER DIMA CONTROLLER
CTRL| 'ADDR cmLJ | JI_ADOR
- - - 769076 -
[iMA & OFIFO » OFIFO ADDR
DATA DATA *
IFIFO ¢ IFIFO 4
DMA prm—
DATA “DATA
OBUF OBUF
EBIU EBIU

BHelwxAs DMA 3anuck - 1967BLI2O senywmni BHelwxee DMA uTtexue - 1967BLI2O Benywmui

PucyHok 16 — lNepepa4ya pgaHHbIX Yepe3 uHTepcenc BHewHen WwWuHbl (EBIU)

7.4.4 TporpammupoBaHue peructpa SYSCON

Pernctp SYSCON gaBnsetcs permctpom KoHdurypaumm cucteMbl U JOSKEH ObiTb
3anporpamMuMpoBaH O TOro, Kak Ha4YHeTCHa nepedadva AaHHbIX Ha WWHE (eCnn 3HavYeHus
No yMOMNYaHWIO OOSMKHbI M3MeHsSTbCs). B pexume nonb3oBatens goctyn Kk SYSCON
HEeBO3MOXeH. B pexume cynepnsopa KONM4YecTBO 3anncen B perucTp 3aBUCUT OT BbiBOAA
NBUSLOCK (cukcunpyetca Bo BpemMsi cbpoca). ITOT BbIBOL NO3BONSET BblbpaTb Mexay
pexumMamMym O4HOKPaTHOW 3anucy U MHOrokpaTtHon 3anucu. OnucaHve paspsgoB pernmctpa
npuBegeHo B Tabnuue Hwke (Tabnuua 76). PaccmoTpum nogpobHO HasHadeHue
passiMyHbIX paspsaoB perncrpa.
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Ta6bnuua 76 — Pernctp SYSCON

burt

Nma

HasHayeHue

BNKOIDLE

BctaBka nycTtoro uumkna mexgy onepaumsMu goctyna K 6aHky
namatn MSO:

1 — BCTaBUTb LMK

0 — Het

2:1

BNKOWAIT

KonnyecTtBo BHYTPEHHMX LUUKIIOB OXMAaHWs Npy obpalueHnn K 6aHky
MSO:

00 — 0 ymknoB

01 — 1 yukn

10 — 2 umkna

11 — 3 ymkna

4:3

BNKOPIPE

'my6buHa koHBenepa 6aHka namatn MSO:
00 — 1 yukn

01 - 2 ymkna

10 — 3 umkna

11 — 4 umkna

BNKOSLOW

Tun npoTtokona obmeHa anda 6aHka MSO:
0 — CMHXPOHHBIV (KOHBEVEPHbIN)
1 — MeaneHHbIN (aCUHXPOHHbLIN)

BNK1IDLE

BctaBka nycTtoro umkna mexgy ornepaumMsMu goctyna K 6aHky
namatn MS1:

1 — BCTaBUTb LMK

0 — HeT

8:7

BNKIWAIT

Konn4yecTtBo BHYTPEHHMX LUUKITOB OXMAaHWs Npy obpalleHun K 6aHky
MS1:

00 — 0 ymknoB

01 — 1 yukn

10 — 2 umkna

11 — 3 umkna

10:9

BNK1PIPE

"mybuHa koHBerepa 6aHka namaTn MS1:
00 — 1 yukn

01 - 2 ymkna

10 — 3 umkna

11 — 4 umkna

11

BNK1SLOW

Tun npoTtokona obmeHa anda 6aHka MS1:
0 — CMHXPOHHBIV (KOHBEVEPHbIN)
1 — MeaneHHbIN (aCUHXPOHHbIN)

12

HOSTIDLE

BctaBka nyctoro uukna mexgy onepaumsiMyi gocTtyna kK obnactu
namsaTu xocTa:

1 — BCcTaBUTb LMK

0 — HeT

14:13

HOSTWAIT

KonnuyectBo BHYTPEHHMX UWKMOB OXuAaHus npu obpalieHun K
obnacTtn xocTa:

00 — 0 ymkros

01 — 1 yukn

10 — 2 umkna

11 — 3 ymkna

16:15

HOSTPIPE

Mmy6uHa koHBenepa ons obnacTtu xocTa:
00 — 1 yukn

01 — 2 yukna

10 — 3 umkna

11 — 4 umnkna

17

HOSTSLOW

Tun npoTtokona obmeHa and obnactu xocTa:
0 — CUHXPOHHbIN (KOHBENEPHbIN)
1 — MeaneHHbIN (aCUHXPOHHbIN)
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18

19

MEMWIDTH

0 - 32 buta

LLnpurHa WnHbI AaHHbIX NpY 06paLLeHnN K BHELLHEN NaMsiTL
1 - 64 dbuta

20

MPWIDTH

obnactn namMaTu

0 - 32 buta

UJVIpI/IHa LUWHbI OaHHbIX NpU O6paLLl,eHVII/I K Myanmnpou,eccopHoVI

1 - 64 douta

21

HSTWIDTH

0 - 32 buta

LLnprHa WuHbI AaHHbLIX NpyY 0bpaleHnn K NnamaTh XocTa
1 - 64 buta

23:22

Bcerga O

24

0 — HopMarsnbHbIN PeXnm

Pexxum paboTbl BxogHoro NP0 BHewHero nHrepderica

1 — yckopeHue nepegayn gaHHbIX
BUT MOXHO TONbKO ycTaHoBUTL. COPOC TOMbKO annapaTHo.

25

0 — HopMarsbHbIN PEXNM

Pexunm paboTbl BeixogHoOro 6ydepa BHeLLHEro nHTepdenca

1 — yckopeHue nepeaayun gaHHbIX
BuT MOXXHO TONbKO ycTaHOBUTL. COPOC TONBbKO annapaTHo.

31:26

Bcerga O

7441

WupuHa wuHbI 0aHHbLIX
dun3nyeckn WnHa AaHHbIX BHELWWHero nHrepdenca nmeet 64 nuHumn. OgHako 3To He

3Ha4YuUT, YTO NoakM4vaemas nNamaTb WK BHELIHee YCTPOMCTBO 064A3aTesfibHO LOSMKHbI
MMETb TaKyl Xe paspsagHOCTb WKHbI AaHHbIX. LLUnpuHa wuHbl 3agaeTca oTaenbHO Ans
Aoctyna Kk obuwen namatm knactepa (aktmeusvpyemas c nomowbo NMS1-0 wvnu
NMSSD3-0), goctyna K namsaTum XocT-npoueccopa (C ucnonb3oBaHnem nMSH) u ans
MYfbTUNPOLECCOPHOr0o AO0CTyna K BHYTPEHHEW naMsaTW nNpoueccopoB Knactepa (C
MCMNONb30BaHMEM MYIbTUMPOLIECCOPHBIX aapecoB). Bo3MOXHbI pasfinyHble KOMOUHaLmu
LWMPUWHbI WKH. [lonycTuMble 3Ha4YeHus npuBeaeHsl B Tabnuue 77.

Ta6bnuua 77 — HacTponkn nponycKHOM CMOCOOHOCTU LLIMHbI XOCTA,
MYIbTUNPOLIECCOPHOM LUMHBbI U LUMHbI BHELWHEW NaMATU

Pas3psagbl SYSCON

MponyckHas cnOCOBGHOCTL LWWHbI

21 20 19

0 0 0 MponyckHaa CcnoCoBHOCTb LWMHBI XOCTa, MYNbTUNPOLECCOPHOWN
LUMHBbI W LWUIKMHBbI BHELWWHEN namaTh 32-pa3paga

0 0 1 Heponyctnmas komGuHauns

0 1 0 MponyckHas cnoCOBHOCTb LUMHbLI XOCTa WU LUMHbI BHELIHEN NamATH
32-paspsga. NponyckHas cnocOOHOCTb MyMbTUNPOLECCOPHON LWNHDI
64-paspsga

0 1 1 MponyckHaa cnocoBHOCTb LWKWHBI XocTa 32-paspsga. [MponyckHas
CMOCOBHOCTb  MYSbTUNPOLLECCOPHOW  LIMHBI W LWWHbI  BHELUHEN
namaTn 64-paspsaga

1 0 Heponyctnmas komGuHaums

1 0 1 Heponyctnmas komGuHaums

1 1 0 MponyckHas CNOCOBHOCTL LUMHLI XOCTa W MYyMbTMNPOLLECCOPHON
WKWHbl 64-pa3psaga [ponyckHass CNOCOOGHOCTb LUMHbI  BHELLHEWN
namatn 32-paspsaga
MponyckHas cnoCOBHOCTb LWWHBI  XOCTa, MYbTUMNPOLLECCOPHON

1 1 1 LWUMHBI U LIWHBI BHELLHEW namMaTu 64-paspaa
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HekoTopble koMOVMHauuWM 3anpelleHbl M3-3a TOro, YTO MpPU MUX ycTaHoBKe paboTa
cucTembl ByaeTt HekoppekTHow. MpoLueccop He oTcnexuBaeT 3anpeLleHHble KoMBrHaumm,
N BCSt OTBETCTBEHHOCTb 3a UX UCMNONb30BaHME NEXMUT Ha NoNb3oBaTere.

7.4.4.2  [Npomokost MedsieHHo20 ycmpolicmea OJisli WUHbI

[ns HacTponkn NpoTokona MeasleHHoro yCTpoMCTBa ycTaHaBnueaeTcs B 1 paspsas
npoTokona megneHHoro yctponctea BNK#SLOW (HOSTSLOW) (pa3psag 5 anga 6aHka 0,
paspsa 11 ana Ganka 1, u paspsag 17 gns xocta). B cnyvae Bbibopa npoTokona
MeAJIEHHOro YCTPOMCTBa HeKoTopble nons (none rnybuHel koHBenepa PIPE, paspsa IDLE)
ABNATCA 6e3pas3nMyHbiMM KU He Ucnonb3ylTca. [lone oxugaHua onpegensier Yncro
BHYTPEHHUX LMKMNOB OXMAAHWSA MpU MeafieHHbIX Joctynax. Ecnm ymcno BHYTpeHHMX
OXWOaHUM paBHO HYMO, TO MeXaHU3M BHELHUX oxugaHun (aHanua Bxoga ACK) He moxeT
MCNONb30BaTbCA A5 AaHHbIX TPaH3aKUUi.

7.4.4.3 KoHeeliepHbIl NpOomMoKos Osisl WUHbI

[Ona Bbibopa koHBeWepHoro npotokona ©ut BNK#SLOW (HOSTSLOW)
cooTBeTCcTBYylOLEro 6aHka namaTn yctaHasnmeaetca B 0, a none PIPE yctaHaBnuBaeTcs
Ha 3adaHHyto rnybuHy KoHBenepa (0b00 gna ogHoro uukna, 0b01 gna gsyx umknos, 0b10
ansa Tpex umknoB 1 0b11 ansa yeTblpex umknos). Tak onpeaenseTcs rnybnHa KoHBenepa
TONbKO ANA TpaH3akumMnh yTeHus. [NybmHa koHBenepa And TpaH3akuuMi 3anucu Bcerga
paBHa ogHomy uukny. Paspag IDLE yctaHaBnuBaeTtcs, ecnu Ha LWIWHE €CTb HECKOSbKO
NOOYUHEHHBbIX YCTPOMUCTB B OAHOM DaHke namsiTu, C uenbio npeaoTBpalleHnsa KoHnKTa
Ha WWHEe [OaHHbIX MexXay pPasnuyHbIMKU - MOAYUMHEHHBIMW  YCTPOMCTBaAMKU  Npw
nocrniegoBaTefibHOM YTeHuu. Ecnu 6aHK namaTu coaepXXUT TOSbKO OOHO MOAYUHEHHOE
yCTpoKncTBO, TO pa3psa IDLE cbpacbkiBaeTca. [None BHYTPEHHErO oxuaaHnsa 6e3pasnmyHo
NpwY KOHBENEPHbIX TPaH3aKLMSIX.

7.4.4.4  HavanbHble 3HaYyeHUs1 Ons1 pabomabl WUHbBI

Mocne cbpoca pernctp SYSCON umeeT HavanbHoe 3HavyeHune paBHoe 0x9067.
HayanbHOe 3HayeHne onpegenser:

— ©6aHk 0: MeaneHHbIN NPOTOKOM, TPU COCTOSIHUS OXWOAHUS, BKMAKOYEH XONOCTOM
PEXUM;

— ©GaHK 1: KOHBeWepHbIA NPOTOKOS, KOHBenep rnyobuHon 1 uMKn, HET COCTOSAHWI
OXMOAaHUS, BKITHOYEH XONOCTON PEXUM;

— XOCT: KOHBEMEPHbIN NPOTOKOSM, KOHBEWEpP rmyovHOW ABa LMKMAa, HET COCTOSHUM
OXMOAHUS, BKITHOYEH XONOCTON PEXUM.
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7.4.5 WUHTepdenc KoHBEMEpPHOro NpoToKkona

[Mpoueccop wucnonb3yeT KOHBEWEPHbLIN MNPOTOKOST ANA COeOMHEHUS C ApYyrnmMu
npoueccopammn, XOCTOM 1 BbICTPOM CUHXPOHHOW NaMATLIO, noaktodaemon kK nMS1-0.

TpaH3akuMm TakkKe BbINOMHAKTCA COrfacHO KOHBEWEepPHOMY MPOTOKOMy, Korga K
npoueccopy BbIMOMHAETCA AOCTYN Kak K MNOAYMHEHHOMY YCTpoucTBy. KoHBenepHbIv
NpoToKoN obecneymBaeT nepeagayvy AaHHbIX CO CKOPOCTbI0 YaCcTOTbl BHELUHEN LWWHBI. [1pun
KOHBEMEpPHOM [JOCTyne agpec W ynpasnsowme paspsabl BblAatTCsd OOHOBPEMEHHO B
OAHOM TaKTe, a [aHHble NUWb CNYyCTA HECKOSNbKO LMKNOB: OT OAHOMo OO 4YeTbipex B
3aBMCUMOCTW OT HanpasneHus nepefadn u ycTaHOBMEHHbIX napameTpoB. [lpoueccop
MOXET BblaBaTb afpec creyollen TpaH3akumm eLle o npuxona AaHHbIX npegblayLien
TpaH3aKunu.

Ynpasnstowne curHanbsl, UCNoSib3yeMble B KOHBEMEPHbIX TPaH3aKLUMAX:

— NRD — ecnu akTMBEH, yKa3biBaeT Ha TpaH3aKUUIO YTEHUS.

— NWRH n nWRL - TpaH3akuus 3anmcu, ecrnm oanH U3 3TUX CUrHaNOB aKTUBHbIN.

[lBa curHana nosBONAKT oOnNpeaesiuTb, Kakoe CnoBo Ha 64-pa3psgHon LUMHE
AAHHbIX SABMSIETCHA AOCTOBEPHbIM.

— nBRST - ykasbiBaeT Ha Ono4yHbIM UMK OoBbMeHa, Korga cuMTbiBaeTcsa rpynna
CNOB, pacnosioXeHHbIX B nocnegosaTenbHbliX agpecax. Hanpumep, npu goctyne
K CYeTBEpeHHOMY CroBYy Ha WuHe wwupuHon 32 paspsaga, nBRST 6yaer
aKTUBHbIM B TeYeHue NepBbIX TPeX LMKIOB TpaH3aKLUMW, COCTOoSALEN U3 YeTbipex
LMKIIOB.

— ACK - ynpaBnsieTcs agpecyemMblM NOAYNHEHHBIM YCTPONCTBOM B TEYEHME LKA
AaHHbIX. ECnn MeeT BbICOKMM YPOBEHb, TO MOJYMHEHHOE YCTPOMCTBO rOTOBO
3aBepLlWuUTb UUKIT AaHHbIX, B MPOTUBHOM Clly4ae MacTep LUMHbI OOIMDKEH XOaTb
rOTOBHOCTM MOAYMHEHHOIO YCTPONCTBA.

7.45.1 bBa3oeasi KOHeeliepHasi mpaH3aKyus

BpemeHHaa pgmnarpamma 6a30BOW KOHBEWEPHOW TpaH3akuMM MNpeacTaBneHa Ha
pucyHke Huxe (PucyHok 17). Bo Bpemsa agpecHOro uukna, agpec nepegaertcsi BMecTe C
curHanamm NRD nnun WRx (nWRL, nWRH unu o6a).

LInkn gaHHbIX MOXET HauMHaTbCA C 3a4epXXKOM OT OOHOro A0 YeTblpex TakToB, B
COOTBETCTBUM C NapaMeTpamMi, Yka3aHHbIM B permctpe KoHurypauumn ansg nog4YMHEHHOro
YCTPOWCTBA, U HanpaBneHnem TpaH3akuun. 3agepxka Mexay LUMKIoOM agpeca U LUKIOM
AaHHbIX eCTb rnybuHa koHBenepa. B npumepe Ha pucyHke rnybmnHa KoHBenepa paBHa 2. B
UUKNe [OaHHbIX [aHHble nepegarTcss B COOTBETCTBUM C HanpasfieHWMeM TpaH3aKkumu
(4TeHne, nubo 3anucb). Ecnm  NoguYMHEHHoe YCTPOMCTBO TOTOBO K 3aBEPLLEHUIO
TpaH3akummn, To oHo akTusupyet curHan ACK (paBeH 1) n npuHumaeT, NMbO BbiCTaBNAeT
AaHHble. Ecnu nogyYnMHEHHOe yCTPOMCTBO HE rOTOBO, OHO AeakTtmBupyeT curHan ACK
(paBeH 0) 1 3agepxmMBaeT AaHHbIE.
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ADDRESS DATA
CYCLE CYCLE

MEE B T SR
-
- - -

]

]

]

ADDR !
RD / WHx ’ /

DATA

ACK

== o = =

; 7N

e [nyEuHa koHEEREPE =2
PucyHok 17 — OcHOBHblIe KOHBENEepHbIe nepeaayun

mybuHa koHBenepa nporpaMmupyeTcs Onsi Kaxgoro n3 6aHKoB NMamsaTh, a Takke
3aBMCUT OT TuNa TpaH3akumm (4TeHue wunu 3anucbk). Ona 3anucu rnybuvHa KoHBenepa
Bcerga paBHa 1, T.e. QaHHble BbICTABASATCA MAacTepPOM Ha LUMHY B CregylolemM TakTe
nocrne BbldayvM agpeca. [lpy 4TeHUM u3 Opyroro npoueccopa B MyNbTUNPOLECCOPHbLIX
cuctemax rnybuHa koHsenepa Bcerga 4. Npu YTeHn n3 BHELHUX BaHKOB NamMsaTy Un
NpoCTpaHCTBa NaMATU XOcCTa rnybuvHa KOHBeWepa nporpamMmmpyeTcsa nosib3oBaTenem u
MOXeT ObITb A0 4 umknoB. [NybuHa koHBenepa MOXeT ObiTb BblbpaHa MHAMBMAOYaNbHO
Aans kaxgoro nx 6aHkoB B pernctpe SYSCON nocne cbpoca.

OOWHOYHbIE TpaH3aKUuUK 3aHMMalT PasfMYyHOE YMCMO LMKIOB B 3aBUCMMOCTU OT
pa3mMepa TpaH3aKUuUu 1 LUMPUHbI BHELUHEN LUNHBbI;

— TpaH3aKkumsa cTaH4apTHOro CroBa: OAWMH LMK,

— TpaH3aKkumsa OBOMHOrO CrioBa Ha 64-pa3psagHon LWNHE: OOMH LWKI;

— TpaH3aKumsa OBOWHOrO CrioBa Ha 32-paspsagHon LWKHE: ABa LMKNa;

— TpaH3aKumna CHETBEPEHHOrO crioBa Ha 64-pa3psgHoON LWMHE: ABa LUUKNa;

— TpaH3aKumnsa cHETBEPEHHOrO CrioBa Ha 32-paspsiaHoON LUMHE: YeTbipe Lukna.

Twun TpaH3akumn onpegensaetca curHanamm NRD n nWRL/NWRH Bo Bpemsi uukna
agpeca. CurHansl NWRL n nWRH Takke onpefenstT, Kakoe CnoBo Ha 64-paspagHon
LUMHE OO0MKHO BbITb 3anMcaHo B NamMAThb.

7.45.2 [MakemHble KOH8eUepHbIe mpaH3aKyuu

KoHBenep ncnonb3yeTtcs appeKkTnBHO, Korga mMacrep BbINOSTHAET
nocrnegoBaTenbHble AOCTYNbl (AOCTYN K CrioBaM, pacrofioXeHHbIM B nocnegoBaTesnbHbIX
agpecax), KoTopble WMEKT OOMHaKoBYyk rnybuHy KoHBenepa. [locnegoBaTenbHble
AO0CTYyNbl MOryT ObITb pe3ynbTaTOM OAHOW TpaH3aKuuu, KOTOpas CIIMLLKOM LUMpOKa AOJs
LWMPKWHBI WKWHBI. JTOT Criy4yan Ha3blBaeTCHA MaKeTHOW nepegadven u maeHtuduumpyeTtca
BbIBOAOM NBRST.

CurHan nBRST wucnonb3ayetcs ana o6o3HavyeHus NpoJoSPKUTENbHOCTU OLHOM
TpaH3aKuMn B LMKIax KoHBenepHoro npotokona. OH yKasbiBaeT, YTO Creayrowmi LK
ABMSETCA nocriegoBaTesibHbIM U MPUHAANEXUT TOW Xe TPaH3aKUUN, YTO N TEKYLLUIN LIUKI.

CurHan nBRST 4gBndetca BaxHbIM Ans npoueccopa, Korga OH BbiCTynaeT B
KayecTBe nogyumHeHHoro yctponctBa. OH nNO3BONsieT Mpoueccopy onpenenntb, 4TO
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HEKOTOpPOe MHOXECTBO ULWKIIOB [AaHHbIX SBMASAOTCA OAHOW TpaH3akuuMen macrtepa u
AOJDKHbI MHTEPNPETUPOBATLCA Kak 0gHa TpaH3aKuuu BHYTPW npoueccopa.

Hanpumep, MynbTunpoueccopHass cuctema, rge oguvH Bedywuu npoleccop
nblTaeTca NonyyYnTb Aoctyn K pernctpam TCB koHTponnepa DMA gpyroro npoueccopa.
Mockonbky poctyn Kk peructpam TCB pomkeH BbINOMHATLCA TOMBKO C  MOMOLLBIO
CYeTBEepeHHbIX CMNoB, TO nepeaava M3 HeCKOSbKUX CIOB Yepe3 CUCTEMHYIO LUMHY MOXeT
ObITb noaTBepxaeHa curHanom nBRST, n 9TO MNO3BOMAMT MNOAYMHEHHOMY MNPOLECCOpPY
npaBuNbHO MHTEPNpPeTnpoBaTb ITOT LOCTYN Kak OOCTyn cyeTBepeHHoro criosa. bes
curHana nBRST, Takoun e goctyn OyaeT MHTepnpeTMpoBaTbCA Kak YeTblipe pas3fenbHbIX
AocTyna HopmanbHoro cnosa (32 paspsiga), uTo noBnedeTr 3a cobon HenonycTUMbIN
Aoctyn K pernctpy TCB.

HacTtpavBaemoe nogyYMHEHHOE YCTPOWCTBO (T.e., YCTPOWCTBO, HE sBMsOLLEECS
NOOYMHEHHBIM MNPOLIECCOPOM) MOXEeT ucnosib3oBaTb curHan nBRST ana npuHATuA
nepBOro agpeca B NakeTHOW rnepefade v 3ateM aBTOMaTUMYECKM yBernuvyuBaTb agpec Mo
Mepe MOCTYNMEeHNA CroB AaHHbIX.

CurHan nBRST pomkeH ObiTb NOOKMAOYEH B MYIbTUMNPOLIECCOPHON CUCTEME C
uenblo unaeHTUukaumm o6MeHOB [ABOMHBIMM W CYETBEPEHHbIMWM CNoBaMu  MeXay
npoueccopamun. CurHan NBRST MOXeT MCnonb3oBaTbCs U Npu obMeHax mexay XocT-
npoueccopoMm u npoueccopoM. Bo3MOXHOCTb onpefeneHns nakeTHOro goctyna
nossondeTr 9(M@PEKTUBHO UCMNONb30BaTb BHYTPEeHHMEe 128-paspagHble  LWWHbI  W©
MWHMMU3MPOBATb KOSIMYECTBO KOHAMKTOB AOCTynNa.

PucyHkn Hwxe (PucyHok 17, PucyHOK 18) unnioCTpupyroT NpUMEpPbl pasfinyHbIX
TUMNOB nocnegoBaTtenbHbIX Nepefad Ha 32-pas3psagHon WwuHe. 3anucb CYETBEPEHHOro
cnoBa BbINONHAETCSA 3a YeTbipe umkna (PucyHok 17), roe BbiBog nBRST aktuBupyeTcs B
nepBbIX TPex uuknax TpaHsakumu. [MnybnHa KoHBenepa paBHa OOHOMY LMKITY, NMOCKOSbKY
3TO TpaH3aKums 3anucu.

Hwxe npencraBneHbl ABe TpaH3aKUMW YTEHUS cHeTBEpPEHHbIX cnosB (PucyHok 18),
roe Kaxgas TpaH3akuusa 3aHMMaeT 4veTbipe uukrna wWwuHbl. [1Be TpaH3akuuu pasgeneHbl
XOJSTOCTbIM LIMKIOM. XONOCTOM LUK BCTaBAAETCS B CAeayoLWmX cnyyasx:

— 3a YTeHueM ofHoro GaHka nNamaTu criegyeT YTeHue n3 gpyroro 6aHka namsaTw,
pasHbIX MPOLEeCCOPOB, XOCTa UMM KOMBUHALMIA BCEro BblLLEYKA3aHHOrO MU ecnu
npu 3aToM rNybuHa KOHBenepa BTOPOro YTEHWS MeHblle nNuMbo paBHa rryduHe
KOHBenepa nepBoro YTeHus;

— 3a YTeHueMm crnegyeT yTeHue u3 Toro e 6aHka NamATM M yCTaHOBIIEH paspsa
IDLE paHHoro 6aHka namaTtu permctpa SYSCON;

— 3a YTeHueM crnefyeT 3anucb, NMBO 3a 3anucbio cnepyeT YTeHune, ecnu rnybuHa
KOHBeMWepa BTOpPOM TpaH3akuuuM MeHblwe nmbo paBHa rnybuHe KoHBerepa
nepBoKn TpaH3aKuuu,

— 3a 3anucbio crnegyet 3anncb B MyNbTUNPOLECCOPHOE NPOCTPAHCTBO;

— 3a 3anncbio B MyrbTUMPOLIECCOPHOE MPOCTPAHCTBO CcriedyeT 3anucb B Apyroe
NogYNHEHHOE YCTPOWCTBO;

— 3anMcb WNU  YTeHne B/M3  MYNbTUNPOLECCOPHOrO MNPOCTPAHCTBA, €cnu
cnegywlwaa TpaH3akuus ceadaHa ¢ SRAM unu namaTtbio xocta. XonocTtble
LUKIbl BCTABASKOTCS, NOKa HE 3aKOHYNTCS TpaH3aKLUms.
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PucyHok 18 — KoHBenepHble TpaH3aKuu1 — nocnenoBaTtesibHble 3anucu.
FnybuHa koHBenepa = 1, NponyckHasi CNOCOOHOCTb LWKUHbI = 32

Ecnn cooTtBeTcTBytowmin paspsag IDLE cbpoweH, nocnegoBaTenibHble 3anvcu nnu
nocrnefoBaTefibHOCTU YTEHUS U3 OOHOM0 M TOro e MNOAYMHEHHOro YCTPOMCTBa He
pas3nensarTcs LUMKIOM NPOCTOS.
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PucyHok 19 — N'pynnoBoe 4YTeHue ¢ nocnenyrowmm rpynnoBbiM YTEHUEM B TOM Xe
6aHke namaTn. FNybuHa KoHBenepa = 4, NPonycKkHas CNOCOOHOCTb LWUHbI = 32,
ycTtaHoBKa pa3psiga IDLE
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lMocnepoBaTenbHble AOCTYNbl C PasnUYHOM rNybuHOM KOHBeWepa nosyyaroT
cneumanbHyto o6pabotky. Ecnn nepBass TpaH3akuus uMeeT [nyObuHy KoHBenepa
MEHbLLYI0, YeM BTopasa TpaH3akuus, TO agpecHble LUMKNbl BblgatoTcs 6e3 pa3pbiBOB, Aaxe
B TOM Cnyyae, KOrga paspbiB BO3MOXEH MexXay uuknamu faHHbix. Ecnm rmybuna
KOHBeWepa nepBor TpaH3akuumn Gonblue rnybuHbl KOHBEMepa BTOPOW TpaH3akuuu, TO
Takue TpaH3akuMm He MoryT ObiTb nocneaoBaTesnbHbIMU. Kak MokasaHO Ha PUCYHKE HuKe
(PucyHok 20), agpecHbid UMK BTOPOW TpaH3aKuuW 3afepXmBaeTcs nocre nepBou
TpaH3aKuuu.

Ecnv pasHuua mexagy rnybuHamum KOHBEWEpPOB paBHa eauHuue, TO BBOAUTCSA
XOSTOCTON UMKN. AOpPEecCHbIN LMK BTOPOW TpaH3akuuu HayMHaeTcs ChnycTsd [Ba Uukna
nocre OKOHYaHUs NepBOn TPaH3aKLuN.

lMocnepoBaTenibHOCTb, MpeAcTaBrieHHas Ha PUCYHKe, npeanonaraeT pasfinudHyto
rnybuHy KOHBENEPOB U LUMPUHY WNHbI 32 pa3psaga.

elininEnEnEnEninEnEnEn]

I [ PE | |
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PucyHok 20 — YteHue c nocneayrowmnm YTeHUEM U3 APYroro Nog4YMHEHHOro
ycTpoucTBa

7.4.5.3  Luknbi oxxudaHus

B TpaH3akuuax yteHus, ecnu NogYnMHEHHOe YCTPOMCTBO BOBPEMSA rOTOBO K LMKMY
AAHHbIX BbIMOMHAEMON TpaH3akuMuM, TO MNOAYMHEHHOE YCTPOMCTBO aKTMBMPYET CUrHan
ACK B uuKkne AaHHbIX. Ecnu nogyMHeHHOe YCTPOWCTBO HE rOTOBO, OHO AeaKkTUBMpyeT
curHan ACK B UMKNe OaHHbIX U OEPXUT ero HeakTMBHbIM (paBHbiM Q) noka He 6yget
roToBO NpoOAo/mkUTb TpaH3akumo. ACK Takke MoXeT ObiTb AeakTMBMPOBaH Mocne
TpaH3aKuMn 3anucu, ecnm nogYMHEHHOE YCTPOWMCTBO HE MOXET BOBpPEMSA OTnpaBuUTb
AaHHblEe B MECTO Ha3Ha4YeHus.
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OcobeHHocTu B paboTe curHana ACK:

[Moa4YMHeHHble ycTponcTBa MOryT BbICTaBmnATb Ha NMHUIO ACK TONbKO akTUBHbIV
HU3KNIA YPOBEHb. JTO roBOpUT 0 TOM, 4TO ACK MOXeT BbITb NepeBeaeH B HU3KUI
YPOBEHb HECKONBbKUMU MOAYMHEHHBIMW MNpPOLEeCcCopaMn OOHOBPEMEHHO 6e3
KOHQOINKTOB.

ACK nopoepxuBaeTca B BbICOKOM YpPOBHE BHYTPEHHWUM  Harpy3OYHbIM
nograrmsarowum peanctopom 50 Om/5 kKOm.

ACK nepeBoauTCA B HU3KUW YPOBEHb MNOLAYMHEHHBLIM MPOLECCOPOM C LErblo
4TO6bl OCTAHOBUTL AOCTYN.

ACK nepeBoantcs B BbICOKAA YPOBEHb BHYTPEHHUMWU MNOATAMMBAKOLLMMMU
peauctopamm 50 Om/5 KOM. Ha Bbicokom ypoBHe curHana SCLK nnowagka ACK
nogkroyeHa K nutaHuio depe3 pesuctop 50 OM, Ha HM3KOM YpOBHEe
curHana SCLK — yepes pesuctop 5 kKOM. VI ganee yaepxmBaeTcs B BbICOKOM
ypoBHE 3TUM pe3nctopom. OTMETMM OAHO O4YeHb BaxHoe TpeboBaHue K
nepesogy curHana ACK B BbiCOKMin ypoBeHb. Korga noguYMHEHHoOe YCTPONCTBO
npekpallaeT BbICTaBNATb aKTUBHbIA HU3KMKA YypoBeHb Ha Bbixogq ACK (no
nonoxumtenosHomy ¢poHTy curHana SCLK), oHO npeanonaraeT, YTo B TeYeHue
cnegywouwero Takta nuHua ACK OygeT uMMeTb BbICOKMMA YpPOBEHb 3a CcueT
MCNonb3oBaHMA MoBblaloLWero pesuctopa. Ecnu pesuctop He cnocobeH
obecneunTb Takyl CKOPOCTb 3apsiia B TedeHne O4HOro TakToOBOro nepuoga, To
noBefeHne CUCTEMbI Henpeackasyemo. B aToM crnyyae HyXXHO CHWXaTb 4acToTy
CUCTEMHOWM LUMHbI WNW YCTAaHOBUTb Ha nNnaTy AOMOSHUTENbHbIN BHELUHWU
peaunctop, Hanpumep, HomuHanom 300 Om.

CurHan ACK mMoxeT ObiTb BbICTaBfeH B NIOOOM LMKNEe AaHHbIX B MHOTMOLMKITOBbIX
TpaH3akumMax. HeT HMKakMx orpaHuMyeHur Ha npogosrkuTenbHocTb yaepxmnBaHua ACK B
Hyne.

PucyHok 21 pgemoHcTpupyeT ucnonb3oBaHne curHana ACK. B atom npumepe,
AaHHble DA1 He rotoBbl BOBPEMSI M BbLICTABNATCA Ha OAWMH TakT no3xe. CurHan ACK
AeakTuBMpyeTca BO BpeMs uukrna gaHHbix DA1 1 aktmBupyeTcs B criegylowem Lukne,
4YTOObI YKa3aTb Ha AOCTOBEPHbLIE AAHHbIE. V3-3a 3TOro LMKna oXuaaHus:

— macTep 6epeT C WKHbI AaHHbIE HA OOWH LIMKI NO3Xe.

— agpecHbin uukn, cneaytrowmn 3a curHanom ACK (AB2) pactarmBaeTtcsa Ha oguvH

LK.

— BC€e MOAYMHEHHbIE YCTPOMUCTBA C NPUOCTAHOBMEHHBIMU TPaH3aKUMsIMU BO BpeMS
uukna, crnegywouwero 3a curHanom ACK, 3amegnsoTcs Ha 4MCNO  LMKMOB,
KoTopble Obinn geakTnBmpoBaHbl curHanom ACK. Hanpumep, mexay agpecHbiM
yukriom ABO u umknom gaHHbix DBO npoxoauT nATb UMKMAOB, XOTS rnybuHa
KOHBENepa paBHa TOSbKO YETbIPEM.

[Mpn 3TOM agpecHble 1 ynpaBngaoLwWwme CUrHanbl Ha NMHUAX B umkne, rae ACK 6bin B
Hyne, OOMMKHbI 3allenikuBaTbCs NO4YUHEHHBIMU YCTPONCTBAMMN.,

TpaH3akumMm 3anMcyn Ucnosnb3ylT UuKnbl oxuaaHms ACK He Tak Kak TpaH3akuun
yTeHus. B cnyyae 3anncu nogvyMHEHHOe YCTPONCTBO akTuBupyeT curHan ACK, noka y Hero
nmeetcsa ceobogHoe MecTo B Bydhepe npuema.

PucyHok 21 npeactasnsieT npumep, B KOTOPOM agapecHbii umkn AA3 3acTtasnser
noAYMHEHHOEe YCTPOMCTBO AeakTusmpoBaTb curHan ACK. 3To MOXeT ObiTb BbI3BAHO TEM,
4YTO NOL4YMHEHHOE YCTPOMUCTBO NPUHANO 128-paspsigHoe crnoBo B Bydep, M OH 3aHAT Ans
cnegywowen TpaH3akumm. OCTaHOBKa yaSnMHSET KOHBEWep TpaH3akuuu Ha ABa uuMKna.
LUunknbl, koTopble Obinn octaHoBneHbl ACK, HauyuHaiTca cnycTs OAWH TakT nocne
peaktneauum curHana ACK — Hanpumep, AB2 n DB1 gononHeHbl AByMS LIMKNaMW.
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[Mpn aTOM BCe NOAYMHEHHbIE YCTPOWMCTBa npuHuUMatoT agpec AB1, a ycTponcTso,
KOTOpOMY agpecoBaHbl AaHHble DBO, Takke npuvHUMaeT 3TW [aHHble BO BHYTPEHHUM

Bydep.
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PlllcyHOK 21 - D,OCTyn K NakeTHOMY 4YTeHUIo C noclrieAywOLWMM NakeTHbIM YHTeHUuem

Ha pucyHke Hwxe (PucyHok 22) Tpansakumm ABO n AB1 apgpecyior gpyroe
nogYMHEHHoe YyCcTponcTBo. Ecnu nepBoe nogyMHeHHOe YCTPOWCTBO NEpPeBOAMT curHan
ACK Ha HM3KMMA YypOBeHb, UM creayllmne TpaH3akuunm COOTBETCTBYIOT ApPYromy
NOAYMHEHHOMY YCTPOMWCTBY, TO HOBOE MOAYMHEHHOE YCTPOWCTBO TpaH3aKuuW He MOoXeT
ynpaenate curHanom ACK go Tex nop, noka nepsoe MOAYMHEHHOE YCTPOMCTBO He
3aBepLUNT TpaH3aKuuio.
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PucyHok 22 — [locTyn K nakeTHOM 3anucu ¢ nocreayroLlen nakeTHou 3anmcbio
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7.4.6 WHTepdpenc npoTokona measnieHHOro yctpomcrea

Mpoueccop nogaep>xMBaeT NPOTOKON MeANEHHbIX YCTPOMCTB, KOTOPbI MOXET BbITb
MCNONb30BaH AN NPOCTbIX YCTPOMCTB. OTOT NPOTOKON MOXET ObiTb CKOH(UIypupoBaH
ANS afpecHbIX NPOCTPaHCTB, NpuHagnexawmux 6anky 0, 6aHky 1 mnu xocty. MNMpoTokon
yCTaHaBnMBaeTCA MNOCPeACcTBOM MNporpaMMMpOBaHUS COOTBETCTBYHOLLMX pas3psgoB B
pernctpe SYSCON:

— 6ut BNK#SLOW (HOSTSLOW) paBeH 1;

— 6uTtbl PIPE rnyGuHbl kOHBEWEpa paBHbl HYIHO;

— umknbl oxungaumsa WAIT nporpammupyloTcs B COOTBETCTBUM C TpeboBaHMsIMU

CUCTEMBI;
— uumkn IDLE (xonocTton umkn) paBeH 1.

Llenbio Takmx YCTAHOBOK $BNSIETCA MNPSIMOE COEAMHEHME C  MPOCTbIMMU,
MeANeHHbIMU, HEKPUTUYECKUMN MOAYNAMM NaMsTU unum nepmndepuiiHbiMmM YCTPONCTBaMMU.
lMpoTokon MoxeT paboTaTb C CUHXPOHHLIMW U ACUHXPOHHLIMWU yCTponcTBaMmn. basoBbin
NPOTOKON C KOHUrypaumen «6e3 UUKNOB OXuaaHWa» NMpeacTaBrieH Ha PUCYHKax HuKe
(PvncyHok 23, PucyHok 24).

B nepBom uukne Bblgaetca  agpec M akKTMBUpYeTCs  NiMHUS  Bblbopa
cooTBeTCTBYylOLEro 6aHKa NnamMaTy.

Bo BTOopom umkne aktmeupytotcsa curdanbl NRD nnn WRx (B 3aBUCMMOCTM OT Tvna
TpaH3akumn). Ecnn TpaH3akuusa 3anucu, To B 3TOM LIMKNE NPOLEeCCcop BblAAeT AaHHble. B
cnyyae TpaH3aKuuu YTeHUs B 3TOM LMKIe NOAYMHEHHOE YCTPOMCTBO HaYMHaeT BblgaBaTb
AaHHble. B cnyyae 4TeHus1, B KOHUE LMKNa NpoLeccop 3allefikuBaeT AaHHbIE C LUWHbI BO
BHYTPEHHEM perucTpe.

B TpeTtbem uukne npoueccop NPoOLOSKaeT yaepXuBaTb agpec U AaHHble (ecnu
BbINOSIHAETCA 3anucb), HO AeakTmBupyeT curHanbl NRD unu WRx. B cnyyae 4dteHus
YCTPOWCTBO NEpEeCTaEeT Bbl4aBaTh AaHHbIE HA LUMHY.

[ns kKoHdurypaumm «6e3 UMKNOB OXMOAHUSA», LUUKIbl OXUAAHUA He MOryT ObiTb
pobaeneHbl geaktnsmpyrowmm curdanom ACK.

OaoHO M3 KkM4YeBblIX TpeboBaHUM MpuU oOpraHu3auuu npoToKona MeAfIeHHOro
YCTPOUCTBA — rapaHTUpPOBaAHHOE BPEMSA yAepXaHus agpeca u gaHHbIX. V13 BpeMeHHoN
anarpaMmmbl BUOHO, YTO npoueccop obecneyvMBaeT OAMH TaKT NpedycTaHOBKU agpeca U
OOWMH TaKT ygepXaHus agpeca W AaHHbiX. [OnonHUTENbHbIE TakTbl NPeayCTaHOBKU
AaHHbIX MOryT obecneumMBaTbCA BHYTPEHHUMU NPOrpaMMMPyEMbIMU LUKIIAaMU OXUAAHUS
nnn BHewWwHUM curHanom ACK.
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PucyHok 23 — MeaneHHbI NpoToKos. 3aNUCb C HyNeBbIM BpeMeHeM OXUaaHUA
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PucyHok 24 — MeaneHH

143
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PucyHok 25 — MeaneHHbIN NPOTOKON. 3anN1chb C LIMKIaM1 OXUaaHus

B npoTtokone meaneHHoro yctponcTea npyM Heo6XoANMMOCTM MOTyT ObiTb BCTaBEHbI
uunknbl oxmaanus. Permctp SYSCON BknovaeTt B cebs none 3agaHvMsi HEKOTOPOro Yucna
BHYTPEHHMX LMKIOB OXnAaaHus. 3Ha4YeHMs MoryT ObiTb OT HyNnsa 0 TpexX.

Ha pucyHkax (PucyHok 25, PUCYHOK 26) nokasaHbl MeAneHHble TpaH3akuuu C
ogHMM nnn 6onee uuknamm oxmaaHumsa. CuTyaumst Nnoxoxa Ha TpaH3akumio 6e3 LMKNoB
OXngaHus, HO BTOPOWM UMKN (LUKIT B KOTOPOM akTusmpoBaHbl NRD nnn WRX) nosTopseTtcs
B COOTBETCTBMM C YNCIIOM LMKIOB BHYTPEHHEIO OXMAAHMWS.

= INT #AIT
e BAFC I .-r-_l:"I'CLEH —--l-u—D.ﬁ.T.ﬁ.- —. |

- _
agon >< :
\

\\H

DATA

FETH

PucyHok 26 — MeaneHHbIW NpoToKon. YTeHue ¢ LuKnamm oxumpaHus
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[ononHutenbHble UWKIbl BHELUHEro OXuaaHus MoryT OblTb BCTaBMeHbl NyTem
aeaktmBauum curHana ACK. 31o moxeT ObiTb coenaHo TOmbKO Toraa, Korda B perucrpe
SYSCON none WAIT He paBHO Hyn. OAns Toro, 4tobbl 0o06aBUTb LMKIbI BHELLHEro
oxuganus, curHan ACK pgormxkeH ObiTb JeakTMBMpPOBaH B TeveHue ofHoro unu bonee
LUMKNOB nepen nocregHnM LUKNoM oxuaaHus (cM. PucyHok 27).

T LASTINT EXT LAST EXT
WAIT WAIT WAHT WAHT
BABIC CYCLES CYCLE CYCLES CYCLE DIAT &
) . . - \ - -t
1 1 1 1 1 | 1
1] |
BCOLK
11 11
|
1 1 1
1 1 |
[T Y R
ADDR I | .
[ Y T
1
1
1

PucyHok 27 — MegneHHbIW NPOTOKON. 3anuUcb/4TeHne ¢ BHELWWHUMUN LUKIIaMuU
oXunpaHusa
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7.4.7 Wutepcdennc EPROM

Mpoueccop wMMeeT BO3MOXHOCTb paboTaTb C BHewHen 8-paspsgHou
nepenporpammmpyemon namateto Tina EPROM. Bo Bpemsi cbpoca npoueccop MoxeT
ObITb CKOHUrYpMpoBaH Ans 3arpy3ku u3 BHewHero EPROM. B atom crnyvae nporpamma
s3arpyxaetca M3 EPROM BO BHYTpPeHHIO nMamaTb aBTOMATUYECKUM KakK 4YacTb
nocnegosaTenbHOCT cOpoca. [nsa aton uenu ncnonbdyetcsa kaHan 0 DMA.

MockonbKy paspagHOCTb WWHbl AaHHbiX namatmn EPROM coctaenser 8 6w,
BHELLHMA MHTEpEeNC npoLieccopa ynakoBbiBaeT nNpuHMMaemble 6anTbl B 32-paspsagHble
AaHHblEe.

Mpoueccop moxeT pabotate ¢ EPROM He Tonbko Bo Bpemsi cbpoca. NmeeTcs
BO3MOXHOCTb [OCTyna W B Mpouecce BbINOMHEHNA nporpammbl. OgHako B paboTe C
EPROM umeeTca ogHa ocobeHHoCcTb — NnamaTb EPROM He siBnsieTca 4acTbio agpecHoro
npocTpaHcTBa npoueccopa. poueccop noaaepkvMBaeT CrOBHYH afpecauuio BHELUHEWN
namsaTty, a namsate EPROM umeeT GanitoByto opraHmsaunto. B cBasm ¢ atum gns paboThl ¢
EPROM MOXHO ncnonb3oBaTb TOMbKO KaHan obuero HasHadveHuss DMA. [ns paboTbl C
EPROM Ttun obmeHa B TCB kaHana yctaHaBnuBaeTca paBHbiM 6. NMpn yteHnn EPROM,
obMeH MoxeT npoucxoauTb Tonbko mexay EPROM u BHyTpeHHel namsiTbio. BHelwHun
NHTEepdENC onpeaenseT, YTo TEKYLLMIA 3anpoc ecTb 3anpoc DMA n ero Tun paBeH 6. 370
nossonsieT uHTepdency BbibpaTb AN obMeHa NPOTOKOST MeSIEHHOro YCTPOWMCTBA C
PMKCUPOBAHHBLIM YNCIIOM LMKIOB BHYTPEHHETO OXWAaHus paBHbiM 16. [Mpn BbINONHEHUU
BHELLHEN TpaH3aKUMn NpoLeccop akTuemampyeTt nuHuio NnBMS ans eeibopa EPROM. [na
nepenayun gaHHbIX ncnonb3ytTest 6utbl ¢ 0 NO 7-1 WKWHbI aHHbIX.

: : ,ﬂ'qIHHbIE EEK%HTHEEH}TEFI!‘AEE\: |

|
]

L]

- T
1

;
sax [ [T 7]
]
]

ADDR K

L]
]
]
"

A

—=-==-r=-r-

- o oam o=
= = == b == =

|
X

|

DATA

8
o

RD

|
5

PucyHok 28 — [loctyn K 3arpy3ke EPROM - 16 uMknoB oxuaaHus

Bo3amoxHo kak u4teHne BHewHen EPROM, Tak wn onepauus 3anucu AOns
nporpamMmmupoBaHnst namaTn. Bo Bpems YteHns nHtepdenc ynakosbiBaeT 6anTbl B Criosa
N nepefaeT uUx BO BHYTPEHHIOK namsaTb. Onepaumsa 3anvcu MOeHTUYHa YTEHUD, HO C
OOHMM OTNNYMEM — MpU 3anuUCuM HET pacnakoBkM crnosa B GawnTbl. [Mpoueccop MoOXeT
Bbl4aBaTb Ha BHELLHIOK LWNHY TONbKo 32-pa3psaHble cnosa, a EPROM moxeT npuHumaTth
TONbKO Mnagawun G6ant. MNMoatomy npu 3anMcu NPOrpaMMUCT LOSMKEH CaMOCTOSTENbHO

© AO «lKK MunaHdp» 146



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

noaroToBuMTb WHopmauuio B ygobHom pgns 3anucu Buge. [pu 3anucn EPROM
NCTOYHMKOM AaHHbIX MOXeT ObITb Kak BHYTPEHHSASA, TaK U BHELLHASA NaMATb.

Bo BHyTpeHHem wunu BHewHem O3Y npoueccopa AaHHble [OMKHbI ObiTb
opraHuM3oBaHbl TaK, Kak nokasaHo Ha pucyHke Huxke (PucyHok 29). CneBa wucxogHble
AaHHble ANnsa nporpamMmmpoBaHus. CnpaBa nokasaHbl pacnakoBaHHble B cnoBa 6anTbl 4ns
nepegayu Bo BHelwwHoo EPROM.

ORIGIMAL DATA FOR
DATA FLASH W EMORY
ADDRESS
a3 Az (&1 |a0 ]
ES | B2 | B | BO RE

ZE
T & W m oM kW@ R

PucyHok 29 — lNoarotoBka AaHHbIX Ans 3anucu B 8-pa3psagHyo EPROM

Mpn BbinonHeHun obmeHa ¢ EPROM, BHewHun wuHTepdenc Bcerga
yCTaHaBnMBaeTCA pasMep LWWHbI AaHHblX 32 paspsga, HeCMOTPA Ha YCTaHOBKM B
SYSCON. Tlpu atom agpec EPROM He pomkeH ObiTb B MCMOMb3yeEMOM agpecHOM
npoctpaHcTBe xocta, SDRAM wunu 6aHkoB MS1 n MSO. Jlydwe Bcero crapwme 6utbl
agpeca YyCTaHOBUTb B HOSb. [lpy 4YTeHMM BHeWHUN wuHTepdenc aBTOMaTUYECKU
yCTaHaBnvMBaeT pa3Mep [AaHHbIX paBHbIM KBaApOCMOBY. JTO MNO3BOSISIET MNPOU3BECTU
4 uMKna 4TeHusl, B3ATb U3 HWUX MO oaHomy ©OanTy n chopmupoBaTb OAHO COBO.
KaHan DMA npu 3TOM JOSKeH BbINOMAHATE 06MeH cnoBamMu, HO yBenuvyMBaTb agpec Ha 4.
Takum obpasom, nepesoe cumtbiBaHne b6ymet no agpecam 0, 1, 2, 3, a BTOpOE — MO
agpecam 4, 5, 6, 7. Takaa 0COBEHHOCTb NCNONb3YeTCHA NPU YTEHUN.

Mpun 3anuMcu ucnonb3yeTca pasMep LaHHbIX, KOTOpbIM 3agaeT kaHan DMA. [Mpu
3anucu BHelwHun uHTepdenc pabotaet ¢ EPROM Tak, kak 6yatro ata namsTb MmeeT
paspagHocTb 32 6uTa M nepepjaet en cnoBa AaHHbIX. OCHOBHOM MOMEHTOM 34€Cb
ABNSAETCA NpeaBapuTenbHasa NOArOoTOBKA AaHHbLIX 4SS 3anncu B NaMATy.

HacTtpoiiku kaHana DMA pgns paboTbl ¢ BHewHen EPROM wumeeT cneaywouwme
0COBEHHOCT!:

[Npu YymeHuu pernctp TCB nctoyHnKa MMeeT crneytollee 3Ha4YeHue:

DI - agpec 6anta B namatm EPROM. HadanbHoe 3HaueHume MOXeT ObiTb
nobbim.  lMpoueccop  Bcerga  uuTaeT 3a  OOHY  TpaH3aKuuio
4 nocnepoBaTenbHbiX 6anta DI, DI+1, DI+2, DI+3.

DXM — mogudukaTtop agpeca. XpaHUT 3HadeHue, KOoTopoe npubasnsercs nocrne
Kagon TpaHsakumm kK peructpy DI. UmeeT 3HavyeHne konudectsa 6GawT.
Mocne uTteHus 4-x 6ant cneaywowee 3HadeHne pernctpa DI 6yaet paBHO
DI+DXM. lMoaTomMy pekoMeHOyeMbIM 3Ha4YeHWeM AN nocnegoBaTenbHOro
yTeHna 6noka 6anT Bcerga SBNSAETCs YMcno 4.

DXC — kosniu4ecmeo /108, KOTopble OyayT NPOYMTaHbI.
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[pu 3anucu pernctp TCB npnemMHuka MMeeT crneaytollee 3HadeHue:

DI

— agpec 6anta B namatm EPROM. HavyanbHoe 3HayeHuMe MoOXeT ObliTb
nobbim. lMpoueccop Bcerga nuweT 3a OAHY TpaH3akuuio oauH 6anTt no
apgpecy DI.

DXM - mogudukaTtop agpeca. XpaHUT 3HadeHue, KoTopoe npubasnserca nocrne

Kagown TpaHsakumm kK pernctpy DI. meeT 3HauvyeHne konuvectBa 6GanT.
Mocne 3anncu Tekywero 6anTa, crneayoulee 3HadeHne permuctpa DI 6yaet
paBHO DI+DXM. MoaToMy  pekoMeHOyeMblM  3HadYeHuem  ans
nocnegoBaTenibHOM 3anucy 6noka 6anT Bceraa siBnsieTcst 4ncno 1.

DXC — konuyecmeo balm, koTopble 6yayT 3anucaHbl. Tak kak BO BHYTPEHHEN unu

BHELUHEN NaMATU AN XpaHeHust 3anucbiBaemoro 6anta ncnonbsyetcsa 32-
paspsgHoe crnoBo (6anT AOMKEH pa3MellaTbcsa B Mnaawmx éutax crnoea),
TO AaHHbIN CYETYMK SKBUBASIEHTEH KONMYECTBY CIOB.

7.4.8 MynbTunpoueccopHbIin nHtepdenc

Mpoueccop MMeeT CnocoGHOCTb paboTaTb B MyNbTUMNPOLIECCOPHON CUCTEME C

obLen

WnHon. [Ona nogaepXkM  MyrbTUNPOLIECCOPHbLIX  BO3MOXHOCTEN  BHELLUHWUN

nHTEepdenc npoueccopa UMEET BO3MOXHOCTb ObiTb MacTepoOM LUMHbI Unn paboTaTb Kak
NoAoYMHEHHOE YCTPonCcTBO. Takke Npoueccop BkIoYaeT B cebs apbuTpaxHoe fornyeckoe
YCTPOWCTBO, YEM MOOOEpPKMBAET pacnpedeneHHbll apoutpax B MyrbTUMNPOLLECCOPHOW

cucrteme.

K ogHon BHelWHen WnHe MOryT ObiTb MNOAKMNIOYEHbI 4O BOCbMW NPOLIECCOPOB U

XOCT-MNpoLieccop.
Ons apbuTpaxa OocTyna K LMHe M Ans opraHu3auuM B3auMOOeNCTBUSI C XOCT-
NPOLIECCOPOM, BHELLIHUIA MHTEPAENC NpoLieccopa UCMoNb3yeT cneuunarnbHble BbIBOAbI.

ID2-0

MynbTunpoLeccopHbIn naeHTudumkaTop (Homep npoLieccopa B
MHOronpoLueccopHom cucteme). ITOT HOMep MO3BONSET  npoueccopy
onpefenutb CBOE MECTO B KapTe MnamMdaTW CUCTEMbl, a TaKKe YyKasblBaeT
npoueccopy Kakon 3anpoc wuHbl (nBRO-NBR7) akTuBmMaupoBaTb Npu 3anpoce
wuHbl: 000 = BRO, 001 = BR1, 010 = BR2, 011 = BR3, 100 = BR4, 101 = BR5,
110 = BR6, 111 = BR7. VigeHTudurkaTop AOMKEH NMETb NOCTOSIHHOE 3HAYeHue
BO BpeMsi paboTbl CUCTEMbI M MOXET U3MEHATLCS TONbKO BO Bpems cbpoca.
nBR7-0

BbiBOObI 3anpoca MyrbTUNPOLIECCOPHON LWKHBI. cnonb3yeTcst NpoLeccopoM B
MYfbTUNPOLECCOPHON CUCTEME AN OCyLlecTBneHns apbutpaxa poctyna K
BHelwHen wuHe. Kaxgbin npoueccop ynpaeBndetr cBoen nvHven nBR un
OCYyLLEeCTBNAeT MOHUTOPUHI BCEX OCTalbHbIX. B cucteme, roe mMeHblle BOCbMMU
npoueccopoB, HeobXOoOUMO YCTaHOBUTb BbLICOKMW YPOBEHb CUrHana Ha
Heuncnosib3yeMblix BbiBogax NBR.

nBM

Mactep wwuHbl. Tekywui mactep LWWHbI akTMBu3MpyeT BbiBO4 NBM. BbiBoAa
ABngeTca MH(MOPMATMBHLIM W He aHanuaupyeTca npoueccopamn. Bo Bpewms
cbpoca aBnseTcs aHanM3MpyembiM BbIBOLOM.

nBOFF

CurHan BosBpaTa K Hadany uukna. Bo Bpems paboTbl CUCTEMbI BO3MOXHA
cuUTyaums B3aMMoBIIOKMPOBKM, KOr4a XOCT-Npoueccop U MpoLeccop nNbiTatTcs
OAHOBPEMEHHO  OCYLLUeCTBNATbL  YTeHwe namatm  gpyr  gpyra.  [lpu
B3aMMOBOKMPOBKE XOCT MOXeT aktuBupoBatb NBOFF 4T06bI NpUHYOUTH
npoueccop ocBO6OANTD LLUNHY.

NnBUSLOCK

MHankatop OnOKMPOBKM LWMHBLI.  YKa3blBaeT Ha TO, 4YTO MacTep LUUHbI
3abnokuposan wuHy. Bo Bpemsa cbpoca aBnaetTca aHannsnpyemMmomn BbIBOOOM.
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- nHBR
3anpoc  MyIbTUNPOLLECCOPHOM  LUWHbI  XOCT-MPoLUEeccopoM. XOCT  MOXeT
aktmsmpoBaTb NHBR ansa 3anpoca gocTyna K BHeLWHen WinHe npoueccopa. Korga
NHBR akTmBMpoBaH B MyJibTUNPOLIECCOPHON CUCTEME, TEKYLLUMA MacTep LWWHbI
ocBoboxaaeT WuHy n aktusupyet nHBG.

- nHBG
lMpepoctaBneHue WKHLI XOocT-npoueccopy. MNoareepxagaet nHBR n ykasbiBaeT
Ha TO, YTO XOCT-MPOLECCOP MOXET KOHTPONMPOBAaTb BHELLHIOW LWNHY. Bo Bpems
0CBOOOXAEHUST LWIWHBI, MacTep NepeBoaMT B TpeTbe COCTOsIHME pas3psabl
ADDR31-0, DATA63-0, nMSH, nMSSD3-0, MS1-0, nRD, nWRL, nWRH,
nBMS, nBRST, nIORD, nlOWR, nlOEN, nRAS, nCAS, nSDWE, SDA10, SDCKE,
LDQM u HDQM. Takke npoueccop nepesogut SDRAM B pexum
camoreHepaunn. Npoueccop-macTtep yaepxusaeT akTuBHbIM NHBG o Tex nop,
noka XocCT He feaktmsupyeT NnHBR. B MynbTUNpoueCCOpHbIX CUCTEMAX TEKYLLMIA
MacTep LWuHbl akTusmanpyet nHBG, a BCe MOAYMHEHHbIe npoLeccopbl
OCYyLLEeCTBNAT MOHUTOPUHT.

- nCPA
MpuopuTteTHbIN JOCTyN sapa. AKTUBU3UPYETCH, Koraa s4po npoueccopa xenaet
BbINOSIHUTL AOCTYN K BHELIHEN NnamMATU. ITOT BbIBOA paspeLlaeT NogYMHEHHOMY
npoueccopy npepbiBaTb nepejadvM npoueccopa-macrepa W MonyyYuTb
yrnpaBneHne BHELWHeN LWWHOW ANSA BbIMNOfMIHEHUA onepaunin, UHULUUPOBAHHBLIX
agpom. MacTtep MOXeT npepBaTb CBOW nepefadun, TOMbKO €Criv UX npuoputeT
HWxe, T.e. ecnn 310 Nnepegadn DMA. lMpoueccopbl MOryT BblAaBaTb Ha JIMHUIO
TONbKO aKTUBHbINA HU3KWUI YPOBEHb. Bbicoknin ypoBeHb Ha NCPA obecneunBaeTcs
BCTPOEHHbLIM PE3NUCTOPOM.

— nDPA
MpuoputeTtHbin goctyn DMA. AKTMBM3MpPYeETCS, Korda BbICOKOMPUOPUTETHDIN
DMA kaHan npoueccopa XenaeT BbIMOMHUTb SOCTYN K BHELWHEN namsatu. 3ToT
BbIBOL, paspellaeT BblcokonpuoputetHomy DMA kaHany Ha nogYMHEHHOM
npoueccope npepbiBaTb repefayn npoueccopa-mactepa W MonyyYnTb
ynpaBrieHne BHELWIHEN LWMHOW ANs BbINOMHEeHUs onepauun. Mactep MoxeT
npepBaTb CBOM Mepedadn, TOMbKO €Cnv UX MPUOPUTET HUXKe, T.e. ecnvm 3To
nepegadn HM3KonpuopmuTeTHbIX kaHanoB DMA. Npoueccopbl MOryT BblgaBaTb Ha
NWHUIO  TOMbKO aKTUBHBLIA HU3KUW YpoBeHb. Bbicokmn ypoBeHb Ha DPA
obecneynBaeTcsa BCTPOEHHbIM PE3UCTOPOM.

Bce apbutpbl knacrtepa paboTaloT B CUHXPOHHOM pexume. Apbutpax goctyna K
LUMHE BbINOJSTHAETCSA C Ucnosib3oBaHmnem BbiBogos NBR7-0, nHBR n nHBG.

BoiBogbl NBR7-0 Heobxoammbl Ans apbuTtpaxa mexay npoueccopamu Knacrepa, a
NHBR n nHBG wucnonb3yoTca Ans apbutpaxa Mexgy MacTepoM LWWHbI U XOCT-
npoueccopom. Ecnm B cucteme MeHblle BOCbMW MNPOLIECCOPOB, TO nobon
Heuncnonb3yembin BbiBog NBR gomkeH ObiTb 4eakTUBUPOBaH.

Bbibop 0gHOro 13 HECKONbKMX MPOLIECCOPOB AN AOCTYNa K LUMHE OCYLLECTBNAETCS
Ha OCHoBe npuoputeTa. [Ona gaHHOW cxeMbl apbuTpaxa MCNoNb3yeTcs UMKINYECKU
n3MeHsieMbIn NpuoputeT npoueccopa. [locne cbpoca npoueccop ¢ ID paBHbim 00
CTaHOBUTCSA MacTeEPOM U garnee npuoputeT N3MEHSIETCA B COOTBETCTBUM C LMKITUYECKNUM
anropuTMOM, nepexoasi OT TeKywero macrtepa K cnegywowemy. Takum obpasom,
npuopuTeT NpoLeccopoB nocne cbpoca OT BbicOKOro kK HM3komy dyget 0, 1, 2, 3. Ecnn
npoLieccop ¢ HOMEPOM 2 3anpoCuT LUNHY B OTCYTCTBME 3anpoCcoB OT APYrMX NpoLEeccopos,
TO npoueccop 2 cTaHeT MactepoMm W npuoputeT ctaHeT 2,3,0,1. [HaHHas cxema
npuoputeToB gencreyeT, korga MuHuM NnCPA 1 nDPA HeakTuBHbI, T.e. ANs TpaH3aKumin
HU3KoNpMopuTeTHbIX KaHanoB DMA. CmeHa npuopuTeTa npepbiBaeTcs, koraa XocCT
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3anpawmBaeT LWWHY UnKn, Korga npoueccop 3anpawmnsaeT LWKHY NocpeacTBOM akTuBauuu
BbiBOAOB NCPA vnn nDPA.

Ha BHewHen wuHe Moryt obpasoBbiBaTbCA TpW FPynnbl 3anpoOCOB UMEOLMN
pasiyHbIN NPUOPUTET MO OTHOLLIEHUIO OPYr K APYry:

— 3anpocsbl ¢ akTMBHbIM NCPA;

— 3anpocsbl ¢ akTMBHbIM NDPA;

— 3anpocsbl ¢ HeakTnBHbIMM NCPA n nDPA.

BHYTpU Kaxkgown rpynnbl MCMONb3yeTCs LUUKIMYeckasi cxema npuopuTeToB. Takum
obpa3om npmopuTeT cMCTEMbI B Nopsake yobiBaHMS:

— XOCT-npoLeccop;

— npoueccop c aktTuBHbiMM NBR n nCPA. CooTBeTCTBYeT TpaH3akumu sgpa
npoueccopa Ha BHELLHEN LUVHE;

— npoueccop € aktuBHbiMv nNBR un nDPA. CooTBeTCcTByeT TpaH3aKkuuu
BbICOKOMPUOPUTETHOIO KaHana DMA Ha BHeLLHeN LUnHE;

— npoueccop ¢ akTuBHbiM NBR. CooTBETCTBYET TpaH3aKLMM HU3KONPUOPUTETHOIO
kaHana DMA Ha BHELUHEN LUNHE.

TeKkywwnn mactep He MOXeT BECKOHEeYHO yaepXmnBaTb LUMHY U OOSMKEH nepedaBaTtb

yrnpasneHue LWMHOW ApYyroMy npoLeccopy B Creaytowmx yCrnoBusx:

— TeKylMA MacTep He 3anpalivBaeT LUMHY, a Apyroe nogyYMHeHHoe YCTPOWCTBO
akTmsmpyet cson NBR nnu nmeetcs 3anpoc NHBR;

— TeKywuin macTep 3anpawmbBaeT LWMHY, a gpyroe nogvYMHEeHHOe YCTPOWCTBO
akTmsupyet ceon NBR n nCPA. Tekywumn mactep He aktusmpyeT NnCPA;

— TeKyWwun mactep 3arnpawuvsaeTt LWWHY, a Apyroe MOoAYNMHEHHOE YCTPOMCTBO
aktmempyet cso NBR u nDPA. Tekywmn mactep He aktusumpyeT nNnCPA wnu
NDPA,;

— TeKyLMin MacTep 3anpawmBaeT LWNHY, a XOCT akTuBupyeT cBon NnHBR;

— TeKyLMn macTep 3anpalumBaeT LWKNHY, HO 3HavyeHne pernctpa BMAX nctekaet un
Apyroe nogyYMHeHHoe YCTPOMCTBO aktueupyeT csBon nBR. Peructp BMAX
ornpegenseTr 4YMCro UMKIOB, B TEYEHWEe KOTOPbIX MPOLLEeCCOp MOXeT 3aHuMMaTb
WnHy. C4eT NPOUCXOOMUT BO BHYTPEHHUX LMKMNAX.

7.4.8.1 [lMpomokon apbumpaxa WuHbI

Kaxxgbin Takt SCLK npoueccopbl knactepa 3auwlenkmBaioT B Oydepe apbutpa
coctosiHne nuvHun NBR. Korga ogHomMy m3 npoueccopoB HeobxoaumMo cTaTb BedyLum
YCTPOMCTBOM (MacTepoM), OH aKTUBUPYET COOCTBEHHYK NUHMIO NBR ® B TO Xe camoe
Bpems oTcrexuBaeTt gpyrme nuHum nBR. Tekywwuin macTtep, nocne BbIMNOSIHEHUS CBOEWN
TpaH3akuun aeaktmempyeT cson nNBR. Torga ynpasneHwe LWMHOW nepexoauT HOBOMY
3anpawmBarouemy ycTpomcTsy. HOBLIM MacTep LWWMHbI COXpaHSAET yrpasfeHne LINMHON
nyTemMm yaepXxusaHus csoero NBR NOCTOSIHHO aKTUBHbIM.

Korga Tekywmn wmactep ocBoboXgaeT LWUHY, €eMy npucBamBaeTCsl HU3LIUK
npuoputeT. Korga gpyrve NOAYMHEHHble YCTPOMCTBA COOMpaloTca CcTaTh BedyLMMu,
KaXabl M3 HUX aKTMBMpYeT cBOM NBR M NOAYMHEHHOE YCTPOMCTBO C CaMbiM BbICOKUM
NpUOpUTETOM Mony4yaeT ynpasneHue wuHon. OcTaBlMecs MNOAYMHEHHbIE YCTPOMCTBA
AepxaTtb akTMBHbIMM CBOM NBR 0O MOMEHTa MNOSyYeHUs LWKWHbI B COOTBETCTBUM C
npuoputetoM. Ecnn Tekywmin mactep BuOUT, YTO AO/MKEH OCBOOOAUTL LUMHY, OH
3aBepLlaeT BCe CBOW HavaTble TpaH3akuumn 4o TOro, Kak 0CBOBOANT LUMHY.

Mo npuvynMHe UMKNOB CMEHbl MacTepa, MPOUCXOOUT XONoCTOM UMK, Koraa
ynpaBneHne nepexoamnT OT Tekywero K HoBoMmy mactepy. Ha pucyHke Huxe (PucyHok 30)
nokasaH npumep apbuTpaxa [ocTyna Ons cryvas TpaH3akuuMi HU3KOMPUOPUTETHbIX
kaHanos DMA. B TeyeHne 4-x nepsbiXx TakToB npoueccop 0 mactep LWWHbI N OH
BbIMOMNHAET TpaH3akumio. B TeyeHne aTux TakToB npoueccopbl 1 1 2 hopMupytoT 3anpocsl
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poctyna K wuHe. B 5-m takTe npoueccop 0 ocBoboxaaeT WKUHY, CHUMasi 3anpoc C NNHUK
BRO. B 6-m TakTe B COOTBETCTBUM C LMKITMYECKUM anropuTMOM NPUOPUTETOB MacTepPOM
LWWHbI cTaHoBUTCA npoueccop 1. B TeyeHne TakToB C 6 NO 9- OH BbLINOSHAET CBOO
TpaH3akumto. B 10-m TakTe npoueccop ocBoboXxaaeT LWMHY, CHUMas 3anpoc ¢ nuHumn BR1.
B 11-m TakTe npoueccopbl aHanM3nMpyoT COCTOSIHUE 3anpoCcoB N BUOHO, YTO eCTb 3anpochl
oT npoueccopoB 0 n 2. B cOOTBETCTBUN C LUKIIUYECKUM anropuTMOM MacTepOM LUWHBbI
CTaHeT npoueccop 2.

7 =B
1 2 3 4 5 g 7 5 10 1
PO P1 P2 PO
MASTER MASTER MASTER MA STER
- i —-— - - —-————— i
]
I I ] ] i I ] ] ] I I I ] i I i ] i ]
| I | ] | I ] ] ] | | | ] | | | ] | ]
o T T Ty b b b b
EAD | | | v | I ] |I'I ] | | | ] | | | ] I ]
I I I ] I I ] 1 ] I I I ) I I I ] 1 ]
| | | ] | I ] ] ] | | | ] | | | ] I ]
L L 1 I 1 I I 1 1 |Ia ¥ +* + 3 T + T t L 1
B i 'n‘ i 1 1 1 [ 1 1 v [ | I ] | | | 1 I 1
(i 1 1 1 1 I 1 ] i | | | ] | | | ] I ]
I I I 1 I I 1 1 ] I I I I I [} I ] 1 1
| |I R T T S T T N Y Y TN TN U S S S S
| | ] | I ] ] ] | | | ] | T | ] | ]
BRI N W TN TR A NN M R NN NN N NN MU MU [ S T SR
i i i ] i i ] ] ] | I I ] i ] i ] i ]
[ A T TN TR (N TN (RN (RN (N Y (N (R S SR SN SN SR
CFRE T T T T T T T T T T T T T T T T T T 1
| I I ] I I ] ] ] I | | ] I | I ] | ]
| | 1 1 1 1 1 1 1 1 | 1 1 | | 1 1 1 ]
OF& | | | ] | | ] ] ] I | I ] | | | ] I ]
I 1 I 1 I I 1 1 ] I I I ] ] 1 1 ] 1 ]
I I I T I I | ] T I I I T I I I | | 1

PucyHok 30 — lNocnepoBaTenibHOCTb apouUTpa)ka BHELWWHEN LWUNHbI,
NCPA/nDPA/NHBR HeaKTUBHbI

ApOuTpax LWKWHbI MO3BONSET KaXOOMy Mpoueccopy nonyvatb BPEMEHHbIN
NpUopUTET HaL TEeKyLMM MacTepoM. OTO JOCTUraeTCcsl C UCNONb30BaHNEM ABYX BbIBOOOB
nCPA n nDPA.

XocT-npoueccop MoXeT OblTb MacTEpPOM LUMHbI HAa BHELUHEW LWHE npoLeccopa.
Cpenaun BOCbMU NPOLIECCOPOB KnacTepa Bcerga €CTb OQUH NPOLIECCOP, KOTOPbIN B TEKYLLUIA
MOMEHT $BNsieTCs MacTtepoM. VIMEHHO C 3TMM NPOLIECCOPOM AOroBapmMBaeTCa XOCT-
npoueccop 06 MCNONb30BaHUWU LWKHBI. XOCT ucnonb3dyeT nuHum nHBR n nHBG ans
NOSTly4EeHUs1 KOHTPONs Hag WWHOW. [Ona Toro 4tobbl XOCT cTanm MacTepoM LUMHbI, OH
pomkeH aktmempoBatb NHBR u oxmnpatb noka NnHBG He OyaeT akTMBMpOBaH TEKYLLUM
npoueccopom-mactepom. [lpoueccop-mactep 0cCBOOOXOAET BHELLUHIOW  LWWHY U
cBugetenbcTByeT 06 aToMm aktmBaumen nHBG. Npu aToM npoueccop, NpegoCTaBUBLLEN
LLMHY XOCTY, OCTaeTcs popmaribHbiM MacTepomM knacrtepa. XocT gepXxut nHBR akTuBHbIM
CTONbKO BPEMEHM, CKOMIbKO 3TO HEOBX0OMMO ONA BbINOMHEHNSA ero TpaH3akuuin. Mactep,
npegoCcTaBMBLLMI LLUMHY XOCTY, OyaeT yaepXusaTb CBOK SIMHMIO NBR akTUBHOW, NoKa XOCT
BbIMOSNIHAET CBOM TpaH3akumn. Takum obpas3om, koraa XxocT Aeaktusmpyet nHBR,
dopMarnbHbIM MacTep CHOBa CTaHET peasibHbIM MacTEPOM.

7.4.8.2 Bbieod npuopumemHoz2o docmyna siopa(nCPA)

BeiBog nCPA akTuBupyeTcs, Korga a4p0 npoueccopa XenaeTt nomyydnTb JOCTYn K
BHELUHEN NamATU. OTO NO3BOMSET MOAYMHEHHOMY MpOoLEeccopy npepbiBaTb (POHOBbLIE
nepegayn kaHana DMA, npuHagnexawume npoueccopy-macTtepy, W  MNONyYuTb
BO3MOXHOCTb YrpaBSieHNA BHELUHEN LLUNHOW.

MNocnepoBaTenbHOCTb AENCTBUA apbuTpaxa MOXeET ObITb CriefyoLe:
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HEKOTOPbIN NOAYMHEHHbLIW MPOLIECCOP XenaeT BbINOSIHUTL TpaH3akumio agpa K
BHelHen namatu. [ns 3TOro OH BbICTaABMSET aKTUBHbIA YPOBEHb Ha JIMHWUIO
NCPA 1 aKTUBHbIN YPOBEHb Ha NUHUIO NBR.

BCe Apyrue nogymMHeHHble npoueccopbl CMOTPAT, 4TO nosasunca nCPA 3anpoc u,
ecnn 1xX 3arnpocbl HUWXe npuoputeToM (3anpocbl DMA), OHM OeaKTUBMPYIOT CBOU
nuHum nBR.

Mactep wuHbl BUAUT, 4TO nosiBunca nNCPA 3anpoc M 3anpoc ero TekyLiemn
TpaH3akuun Huxe (TpaH3akuua DMA). MacTep 3aBepluaeT TeKyLLyo TpaH3aKuuio
n peaktmeupyeT cBow nuvHUMo NBR. lpn 3TOM OH octaetca dopmarbHbIM
MacTepOM LUNHBbI.

Mocne Bbligadm NCPA 3anpoca, Ha WuHe ByayT akTUBHbI NMHUKM NBR TOMbKO y
NpOLLeCCOPOB, KOTOPbIE XeNnatT BbIMNOMNHUTL TpaH3akuun agpa. STu nNpoLeccopsb!
OyayT BbINONHATL apbuTpax WuHblI Mexay cobown. [lMpu 3aTom npoueccop
MONYYMBLUMA LUNHY CTaHeT e8peMeHHbIM MacTtepoM. [locne 3aBeplueHus
TpaH3akummn aapa oH cHMMmeT ceon NCPA 3anpoc, 1 npeabiaywmnm Mmactep onaTb
CTaHeT pearbHbIM MacTepoM LWuHbl. Ecnu BOpyr nosBUTCA 3anpoc OT XOCT-
npoueccopa, TO WMEHHO [aHHbIA BpeMeHHbIn MacTep OyadeT BbINOSMHATL
apbuTtpax ¢ XocTom.

Ha pucyHke Hwke (PucyHok 31) nokasaH npumep apbutpaxa npu Hanuymm nCPA

3anpoca.

PUCYHKe

Mpymep YCNOXHEH [OOMNOMHUTENbHLIM 3anpocoM OT XocT-npoueccopa. Ha
npoueccopbl 1 U 2 OOHOBPEMEHHO >XEenaktT BbINOMHWUTL TpaH3akuuu aapa u

BbicTaBnaT NCPA 3anpocsl. lNpoueccop 0 aHanuanpyeT 3TM 3anpocbl U CHUMAET CBOW

3anpoc.

BpeMeHHbIM MacTepoM CTaHOBMTCSA npoueccop 1 (COrmacHo UMKIINYeCKoMy

anroputMy). B 31O Bpems npmxoguT 3anpoc OT XOCTa, U BpeMeHHbIn mactep bepeT Ha
cebs obsA3aHHOCTM 3a npefocTaBrieHME LWWHLI XOCT-npoueccopy. [locne 3aBeplueHus
TpaH3aKumMin XOCTOM, Npoueccop 1 Bo3BpallaeT cebe ynpaBneHne LLMHON.
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PucyHok 31 — NocneaoBaTtenbHOCTL apOUTpaxa BHELUHEN LWUHbI;
Bonee ogHoro aktuBHoro NCPA; nHBR akTMBHbIN
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7.4.8.3 Bbieo0d npuopumemHoz2o docmyna DMA (nDPA)

BeiBog nDPA akTuBuMpyeTcs, Korga BblcokonpuoputeTHbin kaHan DMA npoueccopa
nonyyaet OOCTYN K BHEWHeW LwuHe. 3JTo nossonsetr kaHany DMA C  BbICOKMM
npuopuTeTOM, NpUHaanexawemy nogYMHEHHOMY MpoLeccopy, npepbiBatb (POHOBbIE
nepegayn kaHana DMA c 0OGblYHBIM MPUOPUTETOM, MpPUHAANEXALLErO YNpaBnstowemy
npoueccopy. 3anpockl NDPA MoryT aktuBumpoBaTbCa TONbKO B criydae, korga nCPA He
aKTMBMPOBAH, T.€. OHW MMeIT Boree HU3KUA NpPUopUTET, YeM 3anpockbl gapa. B cnydvae
Hanuums nCPA 3anpoca, Bce NDPA 3anpocbl AeaKTUBMPYOTCA Kak 0Obl4HbIE 3anpoChl.

B cnyyae nosiBneHns nDPA 3anpoca, Tekywun mactep OCTaHaBnMBaeT CBOU
TpaH3akuMm (ecnu NpuopuTeT ero TpaH3akuun HWXe) N nepefaeT ynpasrieHWe LWUHOW
3anpawmuBsatrowlemy npoueccopy. [lepegada WKWHbI  BbINOSTHAETCA  MOCPELCTBOM
aeaktmBauum nuHum nBR. Korga nDPA  akTmBupoBaH, TO TOJSIbKO MpPOLECccopbl C
BbICOKOMPUOPUTETHLIMU TpaH3akunsamn DMA MoryT HanpasnsTb 3anpoc LWNHE.

lMocnepoBaTenibHOCTL AENCTBUI NPOLIECCOPOB B cucteme B cnyvyae nDPA 3anpoca
NMOSTHOCTBIO aHanornyHa genctsuam B cnydyae nCPA 3anpoca, onmcaHHoro soiwe. MNpumep
Takoro 3anpoca otobpaxeH Ha pucyHke Hwxke (PucyHok 32). Ha pucyHke npoueccop 2
BbicTaBnseT NDPA 3anpoc. B aTtoT MomMeHT npoueccop 0 aBnseTca MacTepoM LUMHbI, a
npoueccop 1 BbiCTaBus 0b6bIYHBIM 3anpoc. B otBeT Ha NnDPA 3anpoc npoueccopbl 0 u 1
Aeaktneupylot cson nuHum nBR. [poueccop 2 CTaHOBUTCHA BPEMEHHbIM MacTepoM U
BbIMNOMNHAET TpaH3akuuto. [locne BbINOMHEHUs TpaH3akumm cHumaetca nDPA n nBR.
YnpasneHune nepexoanTt kK npoueccopy 0 (MpepBaHHbIA MacTep).
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PucyHok 32 — NocnepaoBaTtenbHOCTL apOuTpaxa BHELUHEN WUHbI;
TONbKO OAUH akKTUBHbIN NDPA; nHBR HeakTUBHbIN

B npouecce apbutpaxa, 3anpalumBarolime WNHY nNpoueccopbl ¢ akTuBHbIM NCPA
nmeroT 6onee BbICOKMI MPUOPUTET, YEM 3anpalumBatoLne LWNHY NPoLEeCccopbl C akTUBHbBIM
NDPA. 3TO 03HayaeT, 4To npoLeccopbl C akTuBHbIM NDPA feaKTMBMPYOT CBOM 3anpochl
NBR nocne obHapyxeHusa Toro, 4to nuHna nCPA akTuBMpOBaHa ApyrumMu npoLeccopamm
LLUNHBI.

Ecnv wuHa npuHagnexuTt npoueccopy, KOTOPbIN YCTaHOBUIT OMOKMPOBKY LUMHbI
(ncnonb3dyss permctp nBUSLOCK), TO npuoputeT OROKMPOBKM LWWHBI  SBMSIETCA
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NPaKTUYECKN CaMbiM BbICOKMM NPUOPUTETOM B cucteme. B aTom criyqyae apObuTp BHELLHEro
NHTepdgenca He ocBOBOaUT LWKNHY, aaxe ecnn nmetotcsa NCPA, nDPA nnu nHBR 3anpocsl.
Takke He ocBobOXOaeT LWKMHY U OKOH4YaHMe oTcdeTa cyeTdmka BMAX. Tonbko cbpocmB
OUT GNOKNMPOBKN LLUMHBI BO3MOXHO OCBODOXAEHME LUNHBI ANs1 APYTrMX NPOLEeCCOpOB.

7.4.8.4  Peaucmp ynpaesneHusi apbumpaxem wuHbl (BMAX)

CnctemHoMy paspaboTymMKy MOXET NOHagoOUTLCA OrpaHMunTb BPEMSA yAepKaHus
LWMHbI OAHMM MPOLECCOPOM C Uenbio NpefoTBpalleHns HegocTaTka LWHBL ANa Opyrux
npoueccopos B cucteme. Pernctp BMAX onpeaenseT makcumanbHbI Nepuos BpeMEHU B
TeyeHne, KOTOpOro npoLeccop MoXeT BbITb MacTepoMm LUWHbI. Bpemsi onpegensetca B
uyunknax SOCCLK (unun CCLK/2).

Cuetunk BMAX mnHuumanunsnpyetca onpeneneHHbiM 3HaYeHneM B MOMEHT, Koraa
npoueccop 3axeBaTbliBaeT LWWHY W CTaHOBUTCA MacTepoMm. C 3TOro MOMEHTa CYeTYuK
HaymMHaeT obpaTHbIN oTcyeT. Ecnu kK macTepy ByaeT BbINOMHEH 3anpocC LWNHBI CO CTOPOHbI
XOCT-npoueccopa, TO CYETYMK OCTaHOBWUT OOpaTHbIN OTCYET Ha BpeMsi Mnoka XocT
nonb3yetca wWuHOW. Korga cyeTyMK [OOCTUraeT HyneBOoro 3HadeHusi, apouTp LWKHbI
npoBepseT Hanuyme 3anpocoB OT APYruMx npoueccopoB. Ecnn TakoBbIX HET, TO CYETYUK
ONATb MHUUMANU3NpyeTcss U HauynmHaeT obpaTHbI oTcyeT. Ecnm 3anpocbl umetoTcs,
npoueccop ocBOBOXAAET WNHY U NPeaoCTaBnseT eé apyromy rnpoLeccopy.

3HaveHne OxFFFF wncnonb3yetca Ans BbIKNHOYEHUS cYeTYMKa. Takoe 3HavyeHue
nMeeT cHeTumK nocrne cbpoca. B aTom cnyyae oH He BNUAeT Ha paboTy apbuTtpa LWKnHbI.

Korga ycrtaHaBnuBaetca pa3psg ©OnokmpoBknm wuHbl (BUSLK) B peructpe
NnBUSLOCK, TO 3aBepweHue cdeta BMAX wurHopupyetca [o Tex nop, Moka He
cbpacbiBaeTcs 6nokupoBka wWuHbI. Kak Tonbko 6uT GnokMpoBkM cbpacbiBaeTCca — LUMHA
ocBoboxgaeTcs.

7.4.8.5 Peaucmp 6s0kupoeku wuHbl (nBUSLOCK)

®PyHKUMA 3axBaTa LUNHbBI BbIMNOMHSAETCH C Lenblo NOAAEPXKKN aTOMapHbIX onepawmm
yTeHue-moanukauusa-sanucb. Korga npoueccopy HeobxogMmo nonyuuTb OOCTyn K
cemacpopy, npoueccop 3anpaluvaeT 3axBaT LUMHblI NMOCPEACTBOM YCTAHOBKM paspsa
BUSLK B pernctp nBUSLOCK. YcTaHoBKa 3TOro paspsija 3actaBnsieT apouTpa LWHbI
caenatb 3anpoc LUMHbI, BbINOMHMB akTMBauuio NBR B TeyeHwe Bcero nepuoga, noka
yctaHoBrneH paspsag BUSLK. Kak Tonbko paspsg BUSLK cbpacbiBaetcs, apbutpax
npuobpeTaeT cTaHAAPTHbLIN NOPAAOK.

lMocne yctaHoBKM BuTa 3axBaTta LWMHbI, Nepeq AOCTYyNoM K cemadopy, npoLeccop
MOXET NPOBEPUTb BbIMNOMHMA N apbuTp 3axBaT LWKWHbL. JTO MOXeT ObITb caenaHo
nocpeacTBOM YTeHUs permctpa coctosaHna SYSTAT.

Mpoueccop Takke MOXeT NPOBEPUTbL ABMASETCH NN OH MAaCTEPOM LUNHbBI C MOMOLLbIO
crneumnanbHON KOMaHbl YCNOBHOMO nepexoaa.

Takke wnmMeeTcAa BO3MOXHOCTb TreHepauuu MpepbiBaHUSA NpU  3axBaTe LUUHbI
NPOLLECCOPOM.

7.4.8.6 Onepayus npo2paMMHO20 cbpoca sidOpa npoyeccopa

BHewHnn nopT npogormkaeT cBow paboTy paxe Torga, Korga npoueccop
HaxXoAUTCA B COCTOSAHUWM MNporpammHoro cobpoca (SWRST 6ut paseH 1). B cocTtosiHum
nporpaMmmHoro cbpoca nHTepgenc WnHbI obecnevnBaeT creayrLlee:
— apbuTpax LWWHbI — apbuTpax Ha KnacTepHOW LWMHE MPOAOSKAeTCs, HO
npoueccop, HaxoasaWwmncs B NporpaMMHOM cOpoce, He MOXET caenaTb 3anpoc
LUWHBI.

— peakumsa TpaH3akuum — BHewHur nopT IFIFO pearnpyeT Ha TpaH3akuuu
KNnacTepHOW LWWHbI, HaUEeneHHble Ha nMpoueccop, HO 3TU  TpaH3akumu
3agepxmatotcs B IFIFO, noka He 3aBepLuMTCS NporpaMMHbI cobpoc.
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7.4.9 WUuHTepdenc xocT-npoueccopa

Mo xocCT-npoueccopoM B JAaHHOM criydyae MoHMMaeM ynpasnsioliee yCTPOMCTBO,
BHELLUHEE MO OTHOLIEHWIO K Knactepy npoueccopoB. WHTepdenc xocT-npoueccopa
COeIHAET XOCT C BHELUHEN MyIbTUNPOLLECCOPHOM LLUMHOM NMPOLECCOPHOro Knacrepa.

XocT MoxeT 6bITb NOAYMHEHHBIM UMM BeAYLMM YCTPONUCTBOM WuHbL. Korga xoct
ABNAETCA MOAYMHEHHbIM YCTPOMCTBOM, ANS AOCTyna K HEeMy CO CTOPOHbI mnpoueccopa
MOXET UCMOSb30BaTbCA KOHBENEPHbIN MPOTOKON UK NPOTOKOST MEANEHHOro YCTPOUCTBA,
B 3aBMCMMOCTU OT KOHmrypauum nHrepdenca, ykasaHHon B permctpe SYSCON. Korga
XOCT CTaHOBUTCS BedyLMM YCTPOWCTBOM, OH MOXET MONy4uTb OOCTYn K Mpoueccopy
Knactepa, MCMnosb3ys TOT XXe KOHBEWEepPHbIN MPOTOKOM, YTO M fobor apyron npoueccop.
Takke XOCT MOXeT MMeTb AOCTyn K noboMy M3 MOAYMHEHHbIX YCTPOWUCTB B CUCTEME
(mnamaTb, yCTpoMCTBa BBOAA-BbIBOAA), UCNOSIb3Ysi CBOM COOCTBEHHbIN NPOTOKOIT.

TekyLwmm npoueccop-macTep WNHbI NpegoCcTaBnaeT WNHY XOCT-NPOoLEeCCopy TOMbKO
nocrie MNoJSIHOro 3aBepLUeHUs CcBoen TpaH3akumu. Mactep BO30OHOBNSET TpaH3aKLMK
TOMbKO MOCMe TOro Kak XOCT CHAN 3anpoc wWuHbl. [MpyMmep uuMKkna 4TeHus XOCT-
NpoLEeCcCopOM OTpaXKeH Ha pUcyHke Hmxe (PucyHok 33).

Korga XocT BbINONHAET AOCTYN K Npoueccopy, TO ero NpOTOKOS AOSMKEH MOMHOCTLI0
oTBeYaTb BCEM MpaBunamM KOHBEMEPHbIX TpaH3akuumi npoueccopa. Hambonee BaXkHble
npasuna:

— rnybuHa koHBeKrepa Bcerga 4 ons yteHusa u 1 ansa sanucu;

— He paspeluaeTcs YTeHVe U3 LIMPOKOBeLLaTeribHOro aipecHoOro NpoCTPaHCTBa;

— XOCT porkeH pabotatb C TOW Xe KOHUrypaumem CuUCcTeMbl, YTO U Apyrue

NpoLeccopbl Ha KIacTeEPHON LUUHE;

— XOCT He nosny4yaeT goctyna K wuHe noka npoueccop (ID 0) He nHnumnanuanposan
SDRAM (ecnu 3anpoc oT XocTa npuLlen BO BpeEMsS MHULManmM3auun);

— npoueccop nepesoaut SDRAM B pexum camopereHepaumm [o TOro, Kak
ocBoboaMT WKNHY Ans XocTa. XOocCT, € uenbko mucnosb3oBaHnsa SDRAM, gormkeH
nameHnTb pexkum SDRAM Ha HoOpManbHbIV pabounin pexmnu;

— nepej BO3BPATOM LUMHbI NPOLIECCOPY XOCT AOMKEeH cHoBa nomecTntb SDRAM B
pPeXMM camopereHepaumn.
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PucyHok 33 — Onepauums 3anucu B XOCT C NOCreAyoLWUM LIUKITOM YTeHUsA U3 XocTa
npoueccopom. lNMpoueccop, nponyckHas CNOCOOHOCTb WHUHbI = 32

Korga xocT BbINOSHAET MNakeTHble TpaH3akuMy C npoLeccopoM, TO MpoLeccop
NO3BOMSET NMOCTOSIHHYIO Nepeadayvy naketoB U3 bGonee, Yem 4YeTbipex CroB AaHHbIX. XOCT
dopMupyeT HadvanbHblM agpec nakeTHoW nepefadun. [loka aktusmpoBaH nBRST,
npoueccop yesenuumBaeT agpec BHyTpu. BoiBog NBRST wmcnonb3yetca Ans uHaukaumm
NPOAOITKUTENBHOCTU TPaH3aKUMKW, B 3TOM Criydae TpaH3akuus 3aBepLuaeTcs Ha Kaxaom
agpece cveTBepeHHoOro crosa. [lepBas TpaH3akuMsa OO0SMKHA HavyvHaTbCHA, U NocnenHss
TpaH3aKumMa OOMKHA 3aKaHYMBaTLCA B afpecax, BbIPOBHEHHbLIX MO CYETBEPEHHOMY CIOBY.

7.49.1  CueHanbl omMmeHbl mpaH3akyuu nBOFF

XocT-npoueccop, ABMASASCb OOHUM U3 yNpasrisloWmx YCTPOUCTB B CUCTEME, MOXET
3anpawmBaTb LKHY, Kak 3TO ONMCaHO B pasfene apbutpaxa WuHbl. B HeKkoTopbIxX
cry4asix MOXeT NPOU3ONTN CUTyauus B3anMOBOKMPOBKA. OTO NPOUCXOANT, KOrda XOCT U
npoueccop NbITalTCAd OAHOBPEMEHHO MPOU3BECTU YTEHWE C LWKWHbLI Apyr y gpyra (cm.
PucyHok 34). B atom crniydyae npoueccop ynpasnsieT CBOEeW CUCTEMHOW LIMHOW, XOCT
ynpaBnsdeT CBOEW CUCTEMHOM LUMHOMW, a 06a OCYLLECTBASIOT TPAH3aKUMIO YTEHUSA OpYyr U3
apyra. B pesynbtaTte MOCT xocTa genaeT 3anpoc Ha obe WuHbl A4S BbINOMHEHUS 0b6eunx
TpaH3aKunn.

Hu ogHa u3 wwuH He ocBoboXxgaeTcsa OO TOro, Noka Tekyliee ynpasnsioLiee
YCTPOMCTBO HE 3aBepLMUT TpaH3akuuiw. AHanOrmMyHo, HM OfHa U3 TpaH3akuum He
3aBepluaeTcs, MNOTOMy 4YTO WWHbl He ocBoboxpatTca. [Onsa  ycTpaHeHus
B3anMMOONOKMPOBKN, OOHO M3 3anpalumMBarloLnX YCTPOWUCTB [OOSMKHO OCTaBUTb  LUUHY,
Nno3BONSAA OpyromMy 3anpalmBarolleMy YCTPOWUCTBY 3aBeEPLUNTb TpaH3aKuuio YTeHus. B
3TON CcuUTyaumm npoueccop MOXeT npeaocTaBuUTb LIMHY XOCTY, Korga nocrnegHun
aktnsmpyet nBOFF, curHanuampysi npoueccopy O TOM, YTO HeoOGXoaAMMO npenocTaBuUTb
LUNHY.
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B oTtBeT npoueccop aktuBupyeT NHBG, N0O3BONAS XOCTY BbINOSHATE TpPaH3aKLUMWW.
[Mocne TOro kak XOCT 3aBepwuT TpaH3akuuMm u ocBob6OOUT LWMHY, npoueccop
OCYLLECTBNAET TpaH3aKUMM 4TEeHUs, KOTopble OblNn NPUOCTaHOBMEHbI, Korga Obin
aktnsuposaH NnBOFF.

MexaHnam NBOFF moxeT He ncnonb3oBaTbCa N9 OCTAaHOBKU TpaH3aKuMu 3anmcu
B XOCT (3annCb [aHHbIX MOXET BbINOMHATLCA B MOCT). MexaHnam nBOFF moxeT ObiTb
aKTUBHbIM, TONMbKO KOrda npoueccop AocTuraeT (asbl [daHHbIX  TpaH3akuuin,
OPUEHTUPOBAHHbLIX Ha XOCT. OTO NPOUCXOANUT MOCIE TOr0 Kak XOCT AeaKTUBMpyeT BbiBOA
ACK.

Ecnu xocTt 3anporpammupoBaH Takum obpasoM, 4TO Yy npoueccopa eCcTb K HeEMY
A0CTYN Yepe3 MefeHHbIA NPOTOKOST C HYSIEBbIM LUKITOM OXnaaHus, To MexaHu3am nBOFF
He MOXeT MCMNoMb30BaTbCHA, MOCKOMbKY B 3TOM cnyyae curHan ACK He moxeT 6biTb
aKTMBNPOBaH A11d nepenayn.

Pl N
HOST 5 YSTEM BUS I
CLUSTER - < SORAM
BUS 1
DEP -
L1 M
_/_’} N > sRaM
e . AV4 ™ osTemDeE K
] ﬂf " = N
AV <—IL > wosTeROCEsSOR
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| npoueccop 4TI ET NaMATE XOLCT3 l)

1

< XOLCT HMTIET M3 NPOLECCOPE

PucyHok 34 — CueHapun B3anMOOGITIOKUPOBKMU

7.4.10 UHTepcpennc SDRAM

Mpoueccop WMeET BbIAENEHHOE aApecHOe MPOCTPAHCTBO AN MNOAKITHYEHMS
CUHXPOHHOW AuHamuyeckon namsatm SDRAM. UYetwipe 6aHka B 3TOM agpecHOM
npocTpaHcTBe BblbupatoTca numHusaMn Bblbopkn nMSSD3-0. SDRAM poctynHO B
agpecHom gmanasoHe ¢ 0x4000 0000 go Ox7FFF FFFF.

Mpoueccop nogaepxmsaeT ctaHaapTHyo (3,3 B) n noHmxeHHOM MowHocTu (2,5 B)
SDRAM. T[lamatb paboTaeT C WCMNOMb30BaHMEM 4YacToTbl BHewHen wuHbl SCLK
(cuctemHaa dactota). Bce Bxogbl 3allenkmBalOTCAa W BCE BbIXOObl KOPPEKTHbI Npw
nonoxumtensHom (M3 0 B 1) nepenage 4actoTbl. CUMHXPOHHLIN MHTEpenc nossondaet
BbINOSHATL Nepeaavy AaHHbIX Kaxabin Takt. SDRAM noggepxmBaeT HECKOSbKO TUMOB
NMakeTHbIX AOCTYMNOB B 3aBUCMMOCTM OT WHUUManu3auum peructpa pexmma SDRCON.
Kaxgbin Tun goctyna npeaBapsieTcsl 3anyCcKkoM COOTBeTCTBYlowen komaHabl B SDRAM.
CneumnanbHble pexumbl SDRAM gosmkHbl nHnumnanuanpoatbes B pernctpe SDRCON.

WMunumnanmsaumna SDRAM BeinonHseTca npoueccopom ¢ ID 0. MNpoueccop ¢ Takum
ID Bcerga oomkeH NpucyTCcTBOBaTh B NMOOOM Knactepe NpoLecCcopoB.

SDRAM unmeeT BHYTPEHHIOW OpraHuM3auuio B BUAE ABYX WUNU 4YeTblipex GaHKoB.
BbiBoabl Boibopa 6aHka SDRAM onpepensoT K kakomy 6aHKy npoucxoamt obpalleHue.
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SDRAM wumeeT nporpamMmupyemMbii napamMeTp 3afepXKn YTEeHWUSA, KOTOPbIM OOJTKEeH
MHULMANU3npoBaTbCs MNPUNOXKEHWEM B COOTBETCTBMM C TUMOM YCTpoWcTBa M pabouyen
TaKTOBOMW YaCTOTON.

[ns cootBeTCTBUA TpebyeMbiM BpeMeEHHbIM xapaktepuctnkam SDRAM, npoueccop
MOXeT BbINOSHATL KOHBEMEPHYO nepedadvy agpeca v ynpasndawowmx komaHg SDRAM.
[nsa atoro ucnonb3yetcs 6ut rnybuHbl koHBerepa B pernctpe SDRCON.

Mukpocxembl SDRAM noctaBnaoTcs pasnuyHbiMi npounssoguTensamun. Kaxabin
NOCTaBLUMK MMeeT CBOM BpeMeHHble TpeboBaHMS KacaTenbHO MnapameTpoB 3afepXKKu
komaHg ACT — PRE (tRAS) n PRE — ACT (tRP). [na noogepXkm BCeX OCHOBHbIX
NMOCTaBLUMKOB M pa3nnyHbiX ypoBHeW ckopocTu, permctp SDRCON nporpammupyem gns
TOro, 4tobbl pa3paboTynk MOr yAOBMETBOPUTL BPEMEHHbIE TpPeboBaHWUS MUKPOCXEMbI
SDRAM.

Taknmn napametpamun asnstoTcsa 6utoBble nonga: NCAS 3agepxkka, PRE — nRAS
3agepxka, nRAS — PRE 3apgepxka.

Haunyywasa ckopoctb obmeHa ¢ SDRAM nonydaeTtcs npu  MCNOSIb30BaHUU
6rnoyHoro obmeHa, Koraa npoueccop BbIMOMHAET HECKOSbKO MocneaoBaTesbHbIX YTEHUN
unn 3anucen B oauH 6aHK namaTu. VHTepdenc npoueccopa UMeeT BO3MOXHOCTb
OTCNeXuBaHWs U NOAEPXKKM NAaKeTHOro 4ocTyna.

OcobeHHOCTbI0  paboTbl  AMHAMUYECKOM MNaMsATU  aBfsieTcd  HeobxoauMOoCTb
pereHepaumMm Bcex eé si4yeek NamMaTh B TedeHue 3a[aHHOro MHTepBana BpeMeHu. JTO
rapaHTUpyeT  COXpaHHOCTb  WHGopmauuun.  [lpoueccop  MMeeT  BO3MOXHOCTb
nporpamMmmMupoBaTb 4YacTOTy pereHepaumm Ol COOTBETCTBUS BpeMeHHbIM TpeboBaHUAM
MUKPOCXEMBI.

Mpn onucaHun nHtepenca SDRAM mncnonesytoTcs cnegyowme onpegeneHns:

— KomaHpa aktnBauum 6aHka ACT
AKTMBMpPYET BbIOpPaHHbIM 6aHK MU UKCMPYEeT B HEM HOBYK CTPOKY. [dormkHa
MCNonb30BaTbCs Nepes KOMaHAoN YTEHNSA KU 3anucu.

InuHa naketa (Burst Length)

OnpepgensieT KONMUYECTBO CIIOB, KOTOPblE MOCTYMalT Ha BXO4 WNU BbIXO4
SDRAM nocne OeTekTMpoBaHUS KOMaHObl YTEeHUs unu 3anmcu. Mukpocxema
namMsaTyM Bcerga nporpaMmmupyeTca Ans OfAWHbl NakeTa paBHOro MOSHOW
CTpaHuue.

Twun naketTnposaHus (Burst Type)

Onpepensiet nopsgok, B kotopom SDRAM oTnpaBngeTr unn nNpuHMMaeT
NakeTHble AdaHHble Mocne OeTEeKTUPOBaHUS KOMaHAbl YTEHWA WU 3anucu.
Mpoueccop nogaepxmeBaeT TONbKO NocreaoBaTesnbHbIA JOCTYN.

3apepxka nCAS (nCAS Latency)
3agepxka, B Taktax, mexay tem, koraa SDRAM onpefenset komaHay YTeHUs
N KOorga OaHHble MOCTynakT Ha BbIXO4Hble BbiBOAbl. BennunHa 3anasgbiBaHus
onpenensieTca YpoBHEM CKOPOCTW YCTPOMCTBA W TaKTOBOW YacCTOTOW LUMHbI.
MprnoxeHne AOMKHO NporpammMmpoBaTh 3TOT napameTp B pernctpe SDRCON.

MacknpoBaHue Beoga-sbiBoga HDQM/LDQM gaHHbIX
BoiBogbl HDQM/LDQM wucnonb3yoTca Ansi MackMpOBaHUS KOHTPOJSINEPOM
onepauumn 3anucu.

Pernctp SDRCON
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Peructp, KoTopbin  COOEPXUT  nNporpaMMupyemble  KOH(pUrypaumoHHbIe
napameTpbl ANA BO3MOXHOCTU paboTbl KoHTponnepa SDRAM ¢ mukpocxemon
SDRAM.

— Peructp pexuma (Mode register)
Peructp koHdurypaumm SDRAM, «koTopbii cogepXuT onpenensemble
nonb3oBaTenieM napameTpbl, cornacoBaHHble ¢ pernctpom SDRCON. 3toT
PErncTp HaxXo4UTCs BHYTPU MUKPOCXEMbI MaMSATU.

— Pasmep ctpanuubl (Page Size)
Mpoueccop nopoaepxusaeT 1024-, 512-, n 256-CnNoBHble pasMepbl CTpPaHUL.
Pasmep cTpaHuubl MOXeT 6bITb 3anporpammupoBaH B pernctpe SDRCON.

— KomaHpa nogsapsgku (Precharge)
MoasapskaeT akTUBHbIN BaHK.

— [Nepuog pereHepaumn (Refresh Rate)
Mporpammupyemasn BenuumHa B pernctpe SDRCON. [llepuon pereHepaumn
No3BONSET MNPUIOXEHUAM KoopauHupoBaTb ckopocTb SCLK ¢ Tpebyemon
yactoTon pereHepaumm SDRAM.

— CamopereHepaums (Self-Refresh)
CocTosiHMe MUKpPOCXeMbl NMaMsATU B KOTOPOM OHa MCMNOSb3yeT BHYTPEHHUN
TaMep N NepuoaMYecKn UHUUUUPYET aBTOMaTUYEeCKMEe pereHepauun namsaTu
6e3 BHeWHUX kKomaHg. OToT pexum pabotbl obecneynBaer SDRAM pexum
HW3KOro noTpebneHus.

— tRAS
Tpebyemasi 3agepkka Mexay 3anyckoM KOMaHAbl akTUBaLMK CTPOKM OaHka u
3anyckoM KOMaHAbl noasapsiaku. BennumHa 3aBucuT OT NpousBoauTENnst U
3apgaetcs B pernctpe SDRCON.

- tRC
Tpebyemas 3agepxka Mexay nocrnefoBaTeSibHbIMM KOMaH4aMU akTuBauumu
ogHoro 6aHka. [laHHbIN napameTp 3aBMCUT OT NPOU3BOAUTENS U onpeaensieTcs
kak tRC = tRP + tRAS. lNpoueccop ukcupyeTt 3Ha4eHne 3aToro napameTpa, Tak
4YTO 3TO HeNporpaMmmmupyemas onumsi.

— tRCD. nRAS — nCAS 3agepxka
Tpebyemas 3agepxka mexagy komangor ACT m Hadanom nepeor onepaumm
3anucuM unu JYteHus. [aHHbIi napameTp 3aBUCUMT OT NpPOu3BOAUTENS U
onpegensietca kak tRCD = CL. [Mpoueccop ucnonb3yeT ¢UKCMPOBAHHOE
3Ha4eHne 3TOro NnapameTpa, Tak YTo 3TO HenporpaMMmupyemasi onuusi.

~ tRP
Tpebyemas 3agepkka Mexay 3anyckom KoMaHObl noas3apsiakM M KoMasoow
akTMBauuu. [laHHbIN napamMeTp 3aBUCUT OT NPOM3BOAMTENS U ONpeaensieTcs B
SDRCON.

Ha pucyHke 35 nokasaH uHTepdenc koHTponnepa SDRAM mexay BHYTPEHHUM
A0POM npoLleccopa u BHeLWHUM ycTponctsom SDRAM.

Mpoueccop OObLIYMHO TreHepupyeT agpec BHELWHEW naMATh, KOTOpbIn  3aTeM
aKTMBU3NPYeT COOTBETCTBYOLLYIO NMMHUIO Bbibopa SDRAM namsatu (nMSSD3-0), a Takxke
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yKkasblBaeT Ha Tun onepauun obMeHa: 4YTeHne wnu 3anucb. JTa WHpopmauns
aHanuaupyetca KoHTponnepom SDRAM. BHyTtpeHHssa 32-OuTHaa wwuHa afgpeca
MynbTUNNeKcupyeTcs KoHTponnepom SDRAM gnsa co3gaHus COOTBETCTBYHOLEro curHana
BblGOpa namsTn, agpeca CTPOKK, agpeca KosroHku n 6aHka B8 SDRAM.

CLOCK

1967BH028 l
INT CLK > CLK
INT RD > o SDCKE > e
INT WR » @Q‘fv& NPAS » [ nRAS
INT RESET > c%\& nCAS »| nCAS
-
BUSSY S nSDWE »| nWE
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PucyHok 35 — UHTepcenc koHTponnepa SDRAM
(ansa koHdurypauum ¢ 64-paspsgHON LLMHOWN)

7.4.10.1 BeoOdni/ebieo0bl uHmepgeiica SDRAM

NHutepdenc SDRAM nopTta BHelHeN LWuHbI ncnonbdyet ana obmeHa ¢ SDRAM
NamMATbIO OOLLYIO LUIMHY OaHHBIX U YacTb WWHbI agpeca. [na ynpaBneHnss MUKPOCXEMOW
namMsTH UCNOSb3YKTCA creayowme ONOMHUTESbHbIE JIMHUN:

— nMSSD3-0

Bbibopka namatm SDRAM. nMSSDO, nMSSD1, nMSSD2 wnu nMSSD3
aKTUBHbI (OAMH U3 YeTbipex), BCAKMIM pas, Koraa npoueccop BbINOMHAET A4OCTynN
K npoctpaHctBy namsatm SDRAM. nMSSD3-0 saBnsiTca  BbiBOAaAMM
AeKoOMpPOBaHHOro agpeca nNamsaTv U akTMBHbI B TO BpeMs, Korga npoueccop
BbIMNOMNHAET KOMaHAHbIM uukn SDRAM. B MynbTMNPOLIECCOPHON CUCTEME
mMacTep ynpasnsetr nMSSD3-0. HekoTopble KOMaHObl akTUBMPYIOT cpasy Bce
yeTbIpe NIMHUN.

- nRAS
Buibopka agpeca ctpoku. Bo Bpemsi uteHus wunm 3anucu SDRAM  Hu3kui
ypoBHe curHana nRAS ykasblBaeT Ha TO, YTO Ha LMHE ajpeca HaxoauTcs
AOCTOBEpPHbIA agpec CTpPoku. B ocTanbHbIX crniydasix goctyna k SDRAM oH
onpegenser Tun onepauuM OnNA  BbIMOSIHEHMA B COOTBETCTBUM  CO
cneundmkaumen SDRAM.

— nCAS
Boibopka agpeca ctonbua. Bo Bpems yteHua vnu 3anucu SDRAM Huskui
ypoBHe curHana CAS ykasbiBaeT Ha TO, YTO Ha LUMHE agpeca HaxoauTcs
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OOCTOBEpHbIN agpec ctonbua. B octanbHbIx cnydasx goctyna kK SDRAM oH
onpegensieT Tun  onepauMv AN BbINOSIHEHWS B COOTBETCTBUW  CO
cneundukaumen SDRAM.

- LDQM
Macka mnagwero cnosa gaHHbix SDRAM. [Mpu BbICOKOM YypOBHe curHana
nepesoaut 6ydepbl gaHHbIXx DQ SDRAM B TpeTbe cocTtosiHue. lMpu 4YteHuu
Bcerga paseH Hymo. [lpyn onepauusx 3anucn LDQM gaBngetcs akTUBHbIM
(paBHbIM 1), KOrga BbINONHAETCS OOCTYN K HEYETHOMY CINoBY Ha 64-pa3psgHom
LWMHEe NaMATY ANS 3anpeLeHns 3anMcu Mmnaguero crosa.

- HDQM

Macka crapwero cnosa pAaHHbix SDRAM. [lNpu BbICOKOM ypOBHe curHana
nepesoaut 6ydepbl AaHHbIXx DQ SDRAM B TpeTbe coctosiHue. Mcnornb3yeTcs
TONbKO Npu 64-paspsagHon WKNHe AaHHbIX. Ona 32-paspsgHon WuvHbl Bcerga
paBeH 1. lpu yTeHun Bcerga pasBeH Hynw. [Npu onepaumsax 3anncu HDQM
ABMSETCA aKTUBHbIM (paBHbIM 1), Korga BbIMOMHAETCA OOCTYN K YeTHOMY
agpecHoOMy CroBy Ha 64-paspsgHON LUMHE NamAaTy N 3anpeLueHust 3anucu
cTapLuero criosa.

— SDAI10
BbiBog paspsga 10 agpeca SDRAM. SDRAM ucnosnb3yeT oTAenNbHbIA BbIBOS,
agpecHon nuHum Homep 10 n3-3a TOro, YTO OHa UCNONb3YeTCs B cneynanbHbIX
onepaumsax WM MOXET 3a[encTBOBaTbCA B TO BpPeEMS, Koraa npoueccop
BbIMOSHAET Ha BHELLHEN LWMHE TpaH3akuuio, He cBasaHHyto ¢ SDRAM.

— SDCKE
PaspeweHune TaktoBoro curHana SDRAM. Bxoa CMHXpOHM3aUMM MUKPOCXEMbI
ANHAMUYECKOM MaMATM MOXeT ObiTb MOCTOSHHO aKTMBHbIM, HO MUKpPOCXema
OyneT ynpaBnsaTbCs AaHHbIM CUHXPOCUIHanoMm, Tonbko ecnun Ha nuHun SDCKE
BbICOKMM YypoBeHb. Huskmn yposeHb curHana SDCKE wcnonb3yetcsa ans
nepesoga NamaTn B peXUM caMmopereHepaumn.

— nSDWE
PaspeweHne 3anmcu SDRAM. [llpM HM3KOM ypOBHE cCurHama BO BpeMs
aktuBHoro NCAS, nSDWE ykasbiBaeT Ha BbinoniHeHme 3anucn SDRAM. [Mpu
BbICOKOM YpOBHe curHana Bo Bpems aktuBHoro NnCAS, nSDWE ykasbiBaeT Ha
BbinonHeHne uyTeHms SDRAM. B octanbHbix onepauusax SDRAM, nSDWE
onpegensier TUMN onepauuMm AN BbINOMHEHUA B COOTBETCTBUM  CO
cneundukaumen SDRAM.

BbiBogbl gaHHbIX 1 agpeca SDRAM MoryT coeguHaTbCS HanpsiMyio C BbiBOAAMMU
AaHHbIX 1 agpeca npoueccopa. LnpnHa WKnHbl AaHHbIX MOXeT ObiTb BbiOpaHa 32-x unn
64-x pa3psaoB npu nporpammupoBaHum pernctpa SYSCON.

Cnoco® noakniyeHus NUHUA agpeca 3aBUCUT OT BbIOPaHHOW LUMPUHBLI  LLVHbI
AaHHbIX. [na 32-pa3pagHon WnHbI coeguHeHe NpeacTaBneHo HUXe:

— paspsagbl 9-0 apgpeca SDRAM coeauHstotcs ¢ BbiBogamm  ADDR9-0

npoueccopa;

— pa3psag 10 agpeca SDRAM coeaunHsaeTcs ¢ BbiBogom SDA10 npoueccopa;

— paspsagbl 15-11 agpeca SDRAM coeguHsatoTca ¢ BbiBogamu ADDRI15-11

(CTONbKO pa3psanoB CKONbKO TpebyeTcd) npoueccopa.
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Mpu 64-paspsigHOM WIMHE AaHHbIX agpec AoSmKeH ObiTb cABMHYT. Cxema AofmkHa
ObITb CreayoLLeEn:
— paspsagbl 9-0 agpeca SDRAM coeguHsiotca ¢ BbiBogamu  ADDR10-1
npoueccopa;
— paspsag 10 agpeca SDRAM coeanHsieTca ¢ BeiBogoMm SDA10 npoueccopa;
— paspsagbl 14-11 agpeca SDRAM coeguHsitotca ¢ BbiBogamn ADDR15-12
(CTONbKO pa3psaaoB CKONbKO TpebyeTcd) npoueccopa.

Ynpasnsiowme curHanbsl ABNAKTCS cneumanbHbiMU curHanamm KoHTponss SDRAM.
OTU cUrHanbl NEPEYNCIEHbI HUXeE:

— nMSSD3-0 — BbIGop Ynna SDRAM;

— nRAS - cTpob agpeca CTpOKM;

— nCAS - cTpob agpeca ctonbua;

— nSDWE —3annck SDRAM,;

— LDQM — macka gaHHbIX Ans mnagwiero crosa (paspsaabl gaHHbix 31-0);

— HDQM — mMacka gaHHbIX A4 ctapliero crnosa (pa3psiabl AaHHbIX 63-32);

— SDCKE - paspelleHne TakToBOro curHana.

B 6onbwux cuctemax namatu obblMHO nNpucyTCcTBYeT MHOro uyunos SDRAM,
KOTOpble MOryT Bbi3BaTb Neperpysky WWHbI agpeca. Tak cuctemMa namsatn MoOXeT ObiTb
OCHoBaHa Ha mukpocxeMax SDRAM c WnpUHON WMHBI AaHHbLIX 8 BuT. B aTOM cnyvae npu
64-pa3psagHoN LWKHE OaHHbIX Mbl ByaeM MmeTb 8 Harpys3ok Ha NUHUSX agpeca U OdHy
Harpysky Ha nuHUK gaHHbiX. MNpoueccop npegnaraeT ABa BapuaHTa CHUXXEHUSA Harpysku
Ha agpeCHYHO LUNHY.

Paspagbl 15-0 agpeca SDRAM pgybnupyiotca Ha BbiBogax ADDR31-16
npoueccopa. JTO MNO3BOMSET YacTb MWKPOCXEM MOAKMYaTb K Mnaglen MorioBUHE
afpeCHOM LWVHbI, @ OCTarnbHble K CTapLlen NoSIOBMHE aapecHO WnHbl. [nga 32-pa3pagHon
LWMHbI cneayolasa cxema coeMHEHUN OaHHbIX:

— paspsagbl 9-0 agpeca SDRAM coeaguHsitotcs ¢ BbiBogamu ADDR25-16

npoveccopa.

— pa3psag 10 agpeca SDRAM coeaunHaeTtca ¢ BeiBogom SDA10 npoueccopa.

— paspsagbl 15-11 agpeca SDRAM coeguHsitotca ¢ BbiBogamn ADDR31-27

(cTONbKO pa3psanoB CKONbKO TpebyeTcd) npoueccopa.

Cxema gns 64-pa3psgHon WNHLI cregyroLlas:
— paspsgbl 9-0 agpeca SDRAM coeguHsitotcs ¢ BbiBogamum ADDR26-17
npoueccopa
— paspsg 10 agpeca SDRAM coeannsieTcs ¢ BoiBogom SDA10 npoueccopa
— paspsgbl 14-11 agpeca SDRAM coeguHsitotca ¢ BbiBogamu ADDR31-28
(cTonbko pa3psaaoB cKonbko TpebyeTcs) npoueccopa
Opyron cnocob cokpaTuTb Harpysky — OydepuanpoBaTb curHanbl agpeca U
KOHTpons. HarpysoyHas cnocobHocTb 6ydepa pgomkHa ObITb [OCTaTOMHOW  Ans
obecneyeHuns Tpebyemon 4YacTtoTbl. Bydepunsauma curHanoB Bbi3biBaeT 3a4epPKKY B OOMH
TakT B uukne obmeHa. B aTom cnyyae pomkeH ObiTb YyCTaHOBMEH paspsig rnyOouHbl
koHBenepa B SDRCON.

7.4.10.2 BbieoOblI ebibopa 6aHKa

BHyTpeHHsI1 opraHM3aumsa MUKPOCXEeMbl OMHAMUYECKOW NaMsiTM BKNKOYaeT B cebs
ABa unu vetbipe 6aHka. [na Bbibopa GaHka MUKpPOCXeMa MMeEeT crneuumanbHble BblIBOAbI
BS1-0. 3T BbIBOAbI MOAKMOYAKOTCA K adpecHbIM NuHMAM npoueccopa. CoeauHeHue
BbIBOAOB aZpeca npoueccopa B KadecTBe NUHUKM Bblbopa 6aHka anga yctponctea SDRAM
MEHSIETCA B 3aBUCUMOCTM OT CrieyroLmx pakTopos:
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— paboyee HanpskeHue, ncnonbdyemoe ansa SDRAM (ctangapTtHo 3,3 B unn 2,5 B
SDRAM € NOHWXEHHOW MOLLHOCTbIO);
— yucna 6aHKoB.

Ona oByx 6aHkoB, BS paBeH ADDR11 nnn niobon agpecHon nuHMM B AnanasoHe
ADDR15-11. [Ina 4yeTbipex 6aHkoB, BS1-0 paseH ADDR12-11 unn BS1-0 moxeT 6bITb
paBeH gpyron nape agpecos B gnanasoHe ADDR15-11.

Ona SDRAM C MOHWXEHHOMW MOLHOCTbI WCMNOSIb30BaHNE JWHUN agpecoB B
kayecTBe curHanoB Bblbopa 6aHka orpaHudeHo ADDR15-14. [na gsyx 6aHkoB MoXeT
ObITb Mcnonb3oBaHa nwbas mn3 asyx agpecHbix nuHu ADDR14 wnun ADDR15. [Ons
yeTblpex 6aHKOB AOIMKHbI ncnonb3oBaTbcs ADDR15-14.

7.4.10.3 @du3uveckoe coeOuHeHUe 8HympeHHe20 adpeca npoyeccopa u
adpeca mukpocxembl SDRAM

Bbiwe otmevanock, 4To SDRAM MoOXeT nogknioyaTbCs K WMHE OaHHbIX LUMPUHOWN
64 6uta nnbo 32 GuTta. Bbibop NOAKNOYEHUSA 3aBMCUT OT TOrO Kakoh OOBEM namsiTu
nosib3oBaTesib XO4eT YCTAaHOBUTb B CUCTEME M KaKyt0 CKOPOCTb OBMeHa Xo4eT MonyynTb.

PucyHok 36, Tabnuua 78, Tabnuua 79, Tabnuua 80 onucbiBaloT BblpaBHMBAHUE
AaHHbIX BHewWwHero nopta n coegmHeHns SDRAM ans 64-pa3psigHON CUCTEMHOW LUUHGI.

PucyHok 37, Tabnuua 81, Tabnuua 82, Tabnuua 83 onucbiBaloT BblpaBHMBAHUE
AaHHbIX BHewWHero nopta n coegmHeHnss SDRAM ansa 32-pa3psgHon CUCTEMHOW LUUHGI.

B Tabnuuax npuMBedeHO COOTBETCTBME MeEXOYy BHELWHMMW BbiBOAAMM ajpeca
npoueccopa u BbiBOgamu agpeca mukpocxembl SDRAM, a Takke ykasaHbl paspagbl
BHyTpeHHero 32-OMTHOro agpeca, KOTOpble€ BblAalTCA Ha BbIBOAbI B pasHbIX dhasax
poctyna (T.e. B dpase aktmBauum 6aHka u Bbibopa akTMBHOrO psga (CTpoku)) u B dase
YTEHUS UK 3anncu Npu BoIBOPE KOMOHKM (HOMepa CrnoBa B CTPOKE).

Mpn 64-paspaHon wnHe vteHne (NRD) Bcerga Bo3Bpallaet 64 6uta gaHHbIX. [pu
3anMcu MoXeT nNucaTtbes cpasy AfIMHHOE cnoBo (64 6uta) nmbo ogHo 32-pa3psgHoe CroBO
(Mo YyeTHOMY UM HeveTHOMY agpecy). [pu 3anucK Kaxgomy CnoBy COOTBETCTBYET CBOM
curHan 3anucu (HDQM n LDQM gna SDRAM).

DATAS3-0

53 &5 47 £} 1] 23 16 7 u]
| | | | l |
- =14} -

-+ WRA - WAL -

- HODOM - L OWHA -
I S4-BIT LONG WORD |
I I 32-6uT cnoeo [HeTHmi aaoec) I
I 32-6uT CNoEC [HE4eTHMA agpec) | I
I 4-BIT HOST ]

| EPROM |

LUKHa 4aHHBX WHpHHOH 54

[
‘I‘

PucyHok 36 — LLinHa paHHbIX BHeLLWHero noprta 64 paspsga
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Tabnuua 78 — Paamep cTpaHuubl 256 cno., 64-pa3psgHas WuHa

@ o AxTnBauusa 6aHka Bbi60p KONOHKM B
M3nYeCcKumn -
Appec cTpoku CTpoOKe OaHKa. Pu3nyecku BbIBOA,
BbIBOA
BuT BHyTpeHHero BuT BHyTpeHHero SDRAM
npoueccopa
aapeca agpeca
AO 8 0 NC
Al 9 1 A0
A2 10 2 Al
A3 11 3 A2
A4 12 4 A3
A5 13 5 A4
A6 14 6 A5
A7 15 7 A6
A8 16 8 A7
A9 17 9 A8
A10 18 10 A9
SDA10 19 HyrneBsow A10/AP
All HECYLLEeCTBEHHbIN HeCyLeCTBEHHbIN NC
Al12 20 20 A11 nnun 6aHk
Al3 21 21 A12 nnun 6aHk
Al4 22 22 A13 nnun 6aHk
Al15 23 23 A14 vnun 6aHk

Ta6bnuua 79 — Paamep cTpaHuubl 512 cnos, 64-paspsaaHas WuHa

Puamneckui BHyTpeHHUN appec BHyTpeHHUN agpec -
8sLIBOA aKTUBHOIO LMKNa nepuopa BbIGOPKK ®uzneckui sLIsoA

npoueccopa 6aHka cTon6ua SDRAM
Mpoueccop u

AO 9 0 NC

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

A10 19 10 A9

SDA10 20 HyreBow A10/AP

All HeCyLeCTBEHHbIN HeCyLLeCTBEHHbIN NC

Al12 21 21 A11 nnun 6aHk

Al13 22 22 A12 nnun 6aHk

Al4 23 23 A13 unu 6aHk

Al15 24 24 A14 vnu 6aHk
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Ta6nuua 80 — Pasmep ctpaHuubl 1K cnoB, 64-pa3psagHas wnHa

Pusneckuii BHyTpeHHUW agpec BHyTpeHHMI agpec .
8biBOA aKTUBHOIO LMKNa nepuopa BbIGOPKU ®usnueckun sLisoA

npoueccopa 6aHKa cron6ua SDRAM
Mpoueccop

A0 10 0 NC

Al 11 1 A0

A2 12 2 Al

A3 13 3 A2

A4 14 4 A3

A5 15 5 A4

A6 16 6 A5

A7 17 7 A6

A8 18 8 A7

A9 19 9 A8

A10 20 10 A9

SDA10 21 HyneBon A10/AP

All HECYLLEeCTBEHHbIN HeCyLeCTBEHHbIN NC

Al2 22 22 A11 nnun 6aHK

Al3 23 23 A12 nnun 6aHkK

Al4 24 24 A13 unun 6aHk

Al5 25 25 A14 nnun 6aHK

Mpn 32-paspsaHon wnHe yteHne (NRD) Bceraa Bo3Bpallaet 32 6uta gaHHbIX. [pu
3anMcn Takke MNUIWEeTCA ToNbKo OAHO 32-pas3psgHoe cnoBo no nwbomy agpecy. [Npu
3anucu ncnonb3yeTcst ToNbko oanH curHan 3anucm (LDQM gns SDRAM).

DATAS3D
&3 == a7 ol 31 b ] 1E T o
l | I ]
- AD =
- WAL -
- LD -

| I 32-BMT CNOED [HETHEE W HEYETHHE agpeca)

—

| | 32-BIT HOST |

| | errom |

|-— WKMHE gaHHbx 32 GuTa —p‘

PucyHok 37 — lLlnHa paHHbIX BHeLWHero nopra 32 pa3psaaa
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Tabnuua 81 — Paamep cTpaHuubl 256 cnoB, 32-pa3psgHas WWHa

Pusneckmii BHyTpeHHUW agpec BHyTpeHHMI agpec .
8biBOA aKTUBHOIO LMKNa nepuopa BbIGOPKK ®usnueckun sLisoA

npoueccopa 6aHKa cron6ua SDRAM
Mpoueccop

AO 8 0 AO

Al 9 1 Al

A2 10 2 A2

A3 11 3 A3

Ad 12 4 A4

A5 13 5 A5

A6 14 6 A6

A7 15 7 A7

A8 16 8 A8

A9 17 9 A9

Al0 HeCyLeCTBEHHbIN HeCyLLEeCTBEHHbIN NC

SDA10 18 0 A10/AP

All 19 19 A11 nnun 6aHK

Al2 20 20 A12 nnun 6aHkK

Al3 21 21 A13 unun 6aHk

Al4 22 22 A14 nnun 6aHK

Al5 23 23 A15 unun 6aHk

Ta6bnuua 82 — Paamep cTpaHuubl 512 cno., 32- paspsgHas WwuMHa

Puanieckui BHyTpeHHUMN agpec BHyTpeHHUN agpec -
8bIBOA aKTMBHOIO LiMKNa nepuoaa BbIGOPKN ®usneckum BLIBOA

npoueccopa 6aHKa cTon6ua SDRAM
Mpoueccop

A0 9 0 A0

Al 10 1 Al

A2 11 2 A2

A3 12 3 A3

A4 13 4 A4

A5 14 5 A5

A6 15 6 A6

A7 16 7 A7

A8 17 8 A8

A9 18 9 A9

A10 HEeCYLLLECTBEHHbIN HEeCyLLLECTBEHHbIN NC

SDA10 19 HyreBow A10/AP

All 20 20 A11 unun 6aHkK

Al2 21 21 A12 unun 6aHkK

Al3 22 22 A13 unu 6aHk

Al4 23 23 A14 nnun 6aHkK

Al5 24 24 A15 unun 6aHk
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Tabnuua 83 — Paamep ctpaHuubl 1K cnoB, 32- paspsagHas wWuHa

Puamneckui BHyTpeHHMW agpec BHyTpeHHUN agpec o
sbiBoA aKTUBHOIO LMKNa nepuopa BbIGOPKU ®usnueckun sL1OA

npoueccopa 6aHKa cron6ua SDRAM
Mpoueccop

AO 10 0 AO

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 HeCyLeCTBEHHbIN HeCyLLEeCTBEHHbIN NC

SDA10 20 HyreBow A10/AP

All 21 21 A11 vnu 6aHk

Al2 22 22 A12 nnu 6aHk

Al3 23 23 A13 unu 6aHk

Al4 24 24 A14 vnu 6aHk

Al5 25 25 A15 unu 6aHk

7.4.10.4 [lpoepammuposaHue napamempoe SDRAM

Mwukpocxembl SDRAM MOryT UMeTb pasnnyHble TpeboBaHus K
nocrnenoBaTeNibHOCTU BKIIOYEHUST M BPEMEHHbIM napamMeTpaMm, TaK Kak MOoryT ObliTb
MoflydyeHbl OT pasHbiX MnocTaBwukoB. C LENb BO3MOXHOCTM paboTbl ¢ 6GonbLnm
KONMYeCTBOM MOCTaBLUMKOB, B npoueccope npegycmoTtpeH pernctp SDRCON, B kKOTOpoMm
MOXHO 3anporpammumpoBaTtb HekoTopble napametpbl SDRAM. B tabnuue 84 npmuBeaeHo
onucaHue paspsgoB perucrpa.

Ta6bnuua 84 — Pernctp SDRCON

burt Nmsa HasHauyeHue

0 SDREN BkntoyeHne koHTponnepa SDRAM
1 —BkItOMEH
0 — BbIKNOYEH

2:1 nCAS 3agepxka NnCAS
00 — 1 ymkn

01 — 2 ymkna

10 — 3 ymkna

11 — peseps

3 PIPE [ononHuTenbHbIN KOHBEWEP:
1 — ucnonb3yeTcs
0 —Hert

5:4 PAGE Pasmep cTpaHuubl:
00 — 256 cnos

01 -512 cnos

10 — 1024 cnos

11 — peseps
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8:7 REF Mepuvopg pereHepauun namsaTtu (B Taktax SCLK)
00 — 1100 ymkros
01 — 1850 uuknos
10 — 2200 ymknoB
11 — 3700 umknos

10:9 PRC2RAS | 3agepxka oT nogsapsga go crpoba nRAS (taktel SCLK)
00-2
01-3
10-4
11-5

13:11 RAS2PRC | 3agepxka oT ctpoba nRAS oo komaHabl noasapsiaa:
000 -2

110-8

14 INIT Bbibop nocnenoBaTenbHOCTU MHULMANU3aLMK:
1 — komanga MRS nocne pereHepaunmn namaTu
0 — komaHga MRS nepeg pereHepaumen namsaTu

15 EMREN Mcnonb3oBaHne OMNONHUTENBHOIO perncTpa pexmnma:
1 — paspelueHo
0 — He ncnosnb3yetcs

31:16 - Bcerga 0.

Pernctp SDRCON xpaHuT nHdopmaumio o KoHdurypauumn nHtepcenca SDRAM.
Hwxe nogpobHO onuckiBaeTcs Ha3HaYeHne Kaxaoro n3 napaMmeTpoB perncrpa.

BknroyeHue koHmpoJsiniepa SDRAM

Paspsag SDREN pomkeH 6biTb ycTaHoBneH, ecnv B cucteme ectb SDRAM. B
NPOTUBHOM Cny4ae, OH A0SmKeH 6biTb cbpoleH. Jllobon goctyn k SDRAM, noka aTtoT
paspsa cOpolleH, Bbi3blBaeT annapaTtHoe npepbiBaHMe OWwunbKn [ocTyna. YCcTaHoBKa
AaHHOro 6uta BknoyaeT B paboty koHTponnep SDRAM BHewHero mHtepdhenca. MNpu
BKIMIOYEHUN KOHTPOMNEep cpasy Xe HadvHaeT npoueaypy MHMUManuMsaumm BHELUHEN
ANHaMmM4yeckon namaTtu. [aHHyo npouenypy MOXKET BbINOMHATL TOSbKO MNPOLECCop C
HoMepom ID paBHbIM Hynt. [NoaTomMy npu BKkNOYeHUN KoHTporinepa SDRAM, npoueccop
AOJKEH BbITb MAacTEPOM Ha LUMHE.

Bbi6op 3Ha4YeHus 3adepxxku NCAS Latency

3HauveHne 3agepxkn NCAS onpenensieT 3agepXKy B TAKTOBbIX LMKMAxX CUCTEMBbI
(SCLK), mexay BpemeHem, korga SDRAM obHapyxunBaeT KoMaHAy YTEHUS N BPEMEHEM,
KOorda OH BblJaeT [daHHble Ha €ero BHELWHWe BbiBOAbl. JTOT MapameTp no3Bonser
npoueccopy 3HaTb, B KakoM TakTe nocne nepegayn 8 SDRAM koMaHabl YTEHUSA OH MOXET
NPUHATbL NPOYMUTaHHbIE AAHHbIE.

3agepxka NCAS He ncnonb3yeTcs B LMKNax 3anucu.

Onyus 6ygepuzayuu SDRAM. Nyb6uHa KoHeeliepa

PaHee 6binM onucaHbl cuTyauuu, TMpU  KOTOPbIX MOMb30BaTeNio  MOXeT
noHagobutbcs ucnonb3oBatb bOydepusaunito agpecHbIX U YNpaBnsoOWMX CUTHANOB.
CBs3aHO 3TO C MakCMMaribHOW Harpy3o4yHOW CnOCOOHOCTLIO BbIBOLOB MpoLeccopa U
Tpebyemon ckopocTbio obmeHa. B cnyyae ucnonb3oBaHve Bydepusauumn B KOHBenepe
YTEHUS1 [aHHbIX NOSBASETCA AOMOMHUTENbHbLIN UMKN. YTOObl AaHHbIA UMK 6bin yyTeH
koHTponnepom SDRAM u ucnonbsyetca 6ut PIPE. lUuHa gaHHbIX He Bydepusmpyetcs.
Moatomy npu yctaHoBrneHHom paspsge PIPE (1), koHTponnep SDRAM 3apepxuBaet
AaHHblE B LUUKNe 3anncu B TeYEeHNe OQHOro TakTa.

B cnyyae uteHuna koHTtponnep SDRAM ocyuwiecTBnsieT 3axBaT [aHHbIX Ha OOMH
LMKI NO3Xe.
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Hwxe npuBegeH npumep OAHOro npoueccopa, B KoTopom uHTepdenc SDRAM
coeguHsieTca ¢ MHoxecTBoM B6aHkoB SDRAM (PucyHok 38). Mukpocxema SDRAM nmeet
WMHY [AaHHbIX wupnHon 4 6uta. [Ons obecneyeHus 32-paspsgHOM LUWHBbI  OAHHbBIX
ncnonb3dyetca 8 MuKpocxeMm. YToObl YMEHbLWMWTb Harpysky Ha BHeLHWE BbIBOAbI
npoueccopa ncnonb3yetcs 6ydepHbl perncTp, KOTOPbIN COCTOUT U3 ABYX PETMCTPOB A 1
B kaxablh 3 KOTOPbIX 3anoMUHAEeT OAMHAKOBYIO MHPOpMaUno, HO nepefaeT ee Ha CBOM
4 MUKpocxeMbl NamMaTn.

[ — — —— —
I DOR14 o u—‘2ll ] FAT SDRAM#1 Fat SORAM #5
I-L"I'Fll.s [/ | SORAMEBANK 1| mnlnn EIE"“““
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= —1T3 2
A1 30 | A1%D
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PucyHok 38 — OgHonpoueccopHasi cuctema co CTaHAAPTHbIMU YCTPOMUCTBaMMU
SDRAM (32-pa3psigHas LWnHa)

Bbi6op pa3mepa cmpaHuubl SDRAM

Pasamep cTpaHuubl onpenensieTcs KOHKPETHbIM TUnoM Mukpocxembl SDRAM.
Paspsagbl PAGE onpegensatot pasmep ctpaHuubl 6aHkoB SDRAM, B KOnM4ecTBe CrOB.
3HaHne pasmepa cTpaHuubl Heobxogumo koHTponnepy SDRAM gns oTcnexuBaHus
cuTyaunn obpalleHns K OOHOM M TOW Xe cTpaHuue. JTO MO3BONSET CyLEeCTBEHHO
yBENUUMTL CKOpPOCTb OBMeHa. Takke pasmep CTpaHuubl BNUSET Ha pacnpepeneHue
paspsaoB BHYTPEHHEro agpeca Mexay agpecamu CTpoku, ctonbua u Bbibopa GaHka
namsTu.
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lMepuo0d pezeHepayuu namsimu

Mamate SDRAM TpebyeT, 4ToObl B TeYeHMe onpenernieHHOro MHTepBana BpeMeHu
BCE €€ sYenkn Obinnm OBHOBMEHbI (pereHepupoBaHbl). OTO rapaHTUpyeT COXPaAHHOCTb
nHpopmauun. B cBasu ¢ aTum koHTponnep SDRAM gormkeH nepuoamnyvecku nocbinaTb B
MUKPOCXEMbI NaMATU KOMaHAbl pereHepaumun. [Nepuog nogayun Komang nporpammMmpyeTcs.
Mepuopg BHYTPY KOHTpONNepa 3agaetca B Taktax knoka SOC LWKHbI.

KonuyectBO TakTOB B MEpUMOAE pacCUMTbIBAETCS WCXOAS W3 creayroLero
ypaBHEHuUS.

L, . r X
eyeles= (.ra.' ramelockx—L ): (clock X refresh_rate)

rouss

Mepwuopg pereHepauumn Bcen namsatu Tref genutcs Ha KonNuMYecTBo paaoB (CTPOK) B
ogHoM GaHke namsTtu. [onydaem nepuwon AnNa pereHepauum ogHoro psiga. [anee aTo
3HAYEeHNE YMHOXAETCHA Ha YacToTy AMHAMMUYECKON NamMaTW, U NoydYaeTcs nepuoa nogayu
KOMaHAbl pereHepaumm B TakTax gMHaMMUYeckon namaTtn. Takke MOXHO MOMy4nUTb 3TOT XKe
nepuog B Taktax SOC wwuHbl. B perncrpe KoHdurypaumm MOXHO 3agaTb HECKOJSIbKO
PUKCUPOBaAHHbIX 3HadYeHWn nepuoga. MacTtep LWKWHbI Bcerda OTBETCTBEHEH 3a
CBOEBPEMEHHYI0 pereHepaunto namatu. [lpy 3ToM BCe MOAYMHEHHbIE MPOLECCOopbI
OTCNeXunBaroT Nofgady KoMaHAabl MacTeEPOM U KOPPEKTUPYHOT CBOM CHETHUUKM.

3adepxxka om nod3apsida do cmpoba nRAS

[MpoTokon obmeHa C AMHaMM4YecKon namsATbio TpebyeT, 4TOOLI MpyM AocTyne K
HOBOMY psgy ©OaHka wnu nepen BbINOSIHEHWEM pereHepaumm namsaTh, BbINOMNHANCSA
noasapsa (3akpblTve) TekyLlen akTUBHOW CTPOKW. [na nogsapsiaa ucnonb3yeTca KomaHaa
PRE. [locrne BbINofHeHWs noasapsiia HEBO3MOXHO cpasy MnepenuTn K akTuBmsauuu
cnegyowlero psga T.K. cneymdukaums MMKpPOCXeMbl TpebyeT, YToObl Mexay noasapsagom
N aKTMBM3auMen HoBOro psiga 6bbina obecnevyeHa HekoTopasi MMHMMarnbHasi 3agepikka.
3HayeHne 3ToN 3a4epPXKKN, BbipaXKeHHOE YNCITIOM CUCTEMHbIX TakToBbIX LMKIoB (SCLK), n
nporpammupyetcs B nonie PRC2RAS.

Bbi6op 3adepxku mexdy nRAS u npedeapumesnibHbIM 3apsiooM

AHanornyHo npegpiaywiemMy napameTpy, CywecTtByeT TpeboBaHME MUHUMAasrbHOro
WHTEepBana BpPeMeHn mexagy nogaden komanabl NRAS (aktmBu3auma psga Gadka) wm
nogavyen komaHabl PRE noasapsiga 6adka. [aHHbIn MHTepBan 3agaeTcd  YUciiom
cuctemMHbIx TakToBbiX UMknoB SCLK. 3HaveHne nona RAS2PRC moxeT nameHatbest ot 0
no 6, ato cootBetcTByeT uucny uuknos SCLK ot 2 pgo 8. Ecnu, Hanpumep, none
RAS2PRC paBHo 011 3T0 03Ha4aeT, YTO MUHUMAsbHbIN MHTEPBAn paBeH 5 UMKNOB. JTO
He 03Ha4aeT, YTo nocne Komanabl NRAS MMHMMYM Yepes 5 TakTOB JOMKHA ObiTb KOMaHAa
PRE. 370 03Hau4aeT, 4To ecnu npoueccop BbINONHUIT KOMaHay NRAS, a 3aTeM Nno Kaknm-
TO npuyvHam (Hanpumep, pereHepauusi) emy HeobxoauMmo BbINOMNHUTL Noal3apsg, TO
npoueccop OOSMKEeH NPOBEPUTL MPOLSIO JIM C MOMEHTa KoMaHabl NRAS Kak MUHUMYM S
TakToB. Torga oH MOXeT nogaBaTb KOMaHAy noAasapsaa.

Bbi6op nocnedoeamesnibHocmu uHuyuanusayuu SDRAM

Ona Toro 4ytobbl Mmukpocxema SDRAM koppekTHO paboTana, oHa JormkHa ObITb
npenBapuTenbHO npouHuumnanuampoBaHa. [lpoueccop obecneuynBaeT [Be Haubonee
4acTo Ucnonb3yemMble NoCNeaoBaTeNbHOCTM MHULMANM3aLUmn.

But nocneposatenbHocTn nHuumanusaumm INIT B peructpe SDRCON BbiGupaet
pexum BknoveHns SDRAM. Korgma 6ut ycrtaHoBneH (1), koHTponnep SDRAM
nocnegoBaTenbHO reHepupyeT: komaHgy PRE, BocemMb UMKNOB pereHepaumm n komaHay
MRS (yctaHoBka peructpa pexuma). Korga 6ut INIT copoweH (0), koHTponnep SDRAM
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paboTtaetr B crnegywouwem nopsagke: komaHga PRE, komanga MRS u Bocemb LMKIOB
pereHepaumn.

Pa3speweHue peaucmpa pacwupeHHoz2o pexuma (EMR)

but EMREN B pernctpe SDRCON paspelwaet nporpamMmMpoBaHue perucrpa
pacLumpeHHoro pexuma. Korga éut yctaHosneH (1), koHTponep SDRAM dopmupyeT umkn
EMRS, npegwectsytowmn komanHage MRS. Korga 6ut copoweH (0), nocnegoBatenbHOCTb
MHULManu3auumn NPoONCXoauT Tak, Kak ONnnMcaHo B rfaBe BbiLUe.

But paspewatowmn EMR pormkeH ObiTb yCTaHOBMEH TOMbKO BO Bpemsi obmeHa
AaHHbIMK ¢ ycTponctBamn SDRAM noHwxkeHHonM MolwHocth (2,5 B). MIMeHHO B Takux
MUKPOCXEMaxX UCMonb3yeTcst 4OMNOMHUTENbHbBIN PETNCTP peXuma.

7.4.10.5 Flyby nepedayu

TpaHsakumn Flyby ucnonesytotca koHTposnnepom DMA gona nepegadn OaHHbIX
MeXy BHELHUM YyCTPOMCTBOM BBoAa/BbiBoAa M BHewHen namatbio SDRAM. MNepenadva
MOXeT npoucxoauTtb oT namatn SDRAM k ycTponcTBy BBOAa/BbiBOAA (YTEHME) uUnu OT
ycTponcTBa BBoga/BbiBoga K namatn SDRAM (3anucek). TpaHsakuusa flyby Bbi3biBaeTcs
kaHanom DMA, KoTopbln 3anporpaMMmuMpoBaH Ha BbINOSIHEHWE TaKMX TpaH3aKuMn C
ncrnonb3osaHuem nonsa TY peructpa DP.

B TpaH3akumax flyby npoueccop BblOupaeT napannenbHO BHELLHIOW MNaMATb
SDRAM wn ycTtpounctBo BBoAa/BbiBoga. [lamate SDRAM ynpaBnsieTcss ¢ MNOMOLLbHO
COOTBETCTBYHOLWMX curHanos koHTponnepa SDRAM (nMSSDx, nRAS, nCAS n nSDWE), a
yCTPOMCTBO BBOAa/BbiBoAa ynpasnsaeTcs BbiBogamun nlORD, nIOWR n nlOEN. lNepegaya
AaHHbIX OCYLLECTBNAETCA HANpsIMyto Mo LWMHE AaHHbIX 6e3 yyacTus npoLeccopa.

Bo Bpems TpaH3akuumn yteHus flyby (4teHne BHewHen namatn SDRAM wn 3anuch
ycTponcTBa BBoOAa/BbiBoAa), curHan nlOWR aBnsieTcs akTMBHbIM BO BpPeMs LMKNa
AaHHbIX. [NamaTe BblgaeT AaHHble nocre ¢gpoHTa SCLK n yctponcteo BBOAa/BbiBOLA
3axBaTbiBaeT AaHHble Ha poHTe SCLK, korga curHan nlOWR akTUBHBbIN.

PucyHok 39 nokasbiBaeT npumep TpaH3akumm yteHus flyby. B TpaH3akuusx gaHHble
c agpecamun CAO n CA2 cumTbiBalOTCA TEKyWMM MacTepOM LUMHbI, @ YCTPOWUCTBO
BBOAA/BbIBOAA 3axBaTbiBaeT AaHHble ¢ agpecom CA1.

C uenbto nogaepxkm TpaHsakuunm vteHna SDRAM B pexume flyby, yctponctea
BBOAA/BbIBOAA OOMMKHbI ObITb CUHXPOHHBIMMU.
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PucyHok 39 — TpaH3akuus uteHusa FLYBY

Bo Bpems TpaH3akumu 3annucu JaHHble nepefaroTcs OT YyCTPOMCTBa BBOL4A-BbIBOAA
K namatn. [ns 3Toro Ha yCTpoMCTBO nogaetcsa curHan Bbibopa nNIOEN u curHan vteHus
NIORD. 3Tn curHanbl NOAATCH Ha TaKT paHblUe KOMaHAbl 3anucy gaHHblx ans SDRAM.
Mo nonoxutensHomy poHTy SCLK curHan yteHus 3aulenkmpaeTcs B YCTPOWUCTBE U B
crneayloleM TakTe YCTPOWCTBO BbICTaBMseT Ha LWWMHY AaHHble. OTU JaHHble BMecTe C
komaHgon 3anvcu noctynaioT B SDRAM.
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PucyHok 40 — TpaH3akuus 3anucu FLYBY

7.4.10.6 MynbmunpoyeccopHbIl pexum pabomabli

B mynbTunpoueccopHon cpene, SDRAM pacnpepensetca mexay AByms u 6onee
npoueccopamun. BxogHble curHanbl SDRAM Bcerga KOHTPONMMPYHOTCS MacTepPOM  LUMHBI.
lMoaYMHEeHHble  MpOLeCcCopbl  OTCMEXMBAKT  KOMaHAbl, KOTOpble MNOCTynawT OT
ynpaBnsowero npoueccopa k SDRAM. 3ta 0cobBeHHOCTb MO3BOMSAET KOHTpoOsnepam
SDRAM Bcex npoueccopoB OBHOBNATbL CBOM CYETYMKM W MpefoTBpallaTb HEHYXHble
onepauuun pereHepauun.

B MynbTunpoueccopHbIX cucTtemax, rge ynpasfieHue LWWMHOW nepedaeTcs oT
npoueccopa K npoueccopy, TeKylMn MacTep LWuHblI Bcerga dqopMupyeT KoMaHgy
npenBaputensHoro 3apsiga (PRE), nepeg Tem kak wuHa ocBoboxgaetcs Ansi HOBOroO
mMacTepa.

Taknm o6pas3om, HOBbIN MacTep LWMHbI MOXeT 6e30nacHO HauMHaTb OOCTyn K
SDRAM c nomoLwbto 06bl4HOM KomaHabl aktuBauum (ACT).

B MYNbTUMPOLLECCOPHbIX cucTemax, roe ncnonb3yeTca SDRAM,
nocrnegoBaTenbHOCTb MHUUManu3aumm SDRAM onpegendetca npoueccopom ¢ ID
paBHbIiM 00.

7.4.10.7 Bknro4eHue nocne cbpoca

Mocne cbpoca copepxmmoe permctpa SDRCON paBHO Hym M KOHTponnep
SDRAM BbIkntoveH. Kak Tonbko NpunoXeHme nonb3oBaTens BbiMOMNHAET 3anncb B PErmcTp
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SDRCON pgaHHbIX C YCTaHOBMEHHbIM OUTOM BKMAOYEeHUA KoHTponnepa SDRAM,
KOHTpOnnep TyT Xe wWHUuumpyeT BbIOpaHHYy0 MocnefoBaTenbHOCTb — BKIHOYEHUS
ANHamMmnyeckon namaTtu. NocnegoBaTenbHOCTb MHULMANM3auumn onpeaenseTcs paspsgaom
INIT wn paspagom peructpa pacwmpeHHoro pexuma B pernctpe SDRCON. B
MYNbTUNPOLECCOPHOM  cpefde, NocrneaoBaTesibHOCTb — BKIOYEHUA  MHULMUPYETCS
npoueccopom ¢ ID paBHbiM 00. NMporpammHbii cbpoc He Bbi3biBAeT cbpoca KoHTponsepa
SDRAM 1 He nHuummpyeT NOBTOPHO NocrefoBaTeNbHOCTb BKITHOYEHUS.

7.4.11 KomaHabl koHTposnnepa SDRAM

KoHTponnep SDRAM wucnonb3yeT cnegywowme KoMaHabl ANd  ynpaBrieHust
nHTepgencom SDRAM:
- MRS
(ycTtaHoBKa peructpa pexuma). Mumumnanuampyet paboune napameTtpsl SDRAM
BO BpeMsi NocreaoBaTenbHOCTM BKIIOYEHMS.

- PRE

(noasapsg). OcywecTtBnsaeT nog3apsa 6aHka.
- ACT

(akTvBauma 6aHka). AKTUBMpPYET CTpaHuULy B 3anpalumBaeMom 6aHke.
— Read

UrteHne ns SDRAM.
— Write

3anucek B SDRAM.
- REF

(pereHepauus). Nepesogut SDRAM B pexum pereHepauuu.
— SREF

(camopereHepaumsi). lNMomewaer SDRAM B pexum camopereHepauun, B
KOTOPOM NaMATb yrpasnseT CBOMMU onepaumnsaMmn pereHepaumm NsHyTpu.

- NOP
(HeT onepauun). MNMepenaeTcst NOcnNe YTEHUA UNKU 3anNncK C LENbIo paspeLueHnst
NMakeTHbIX Onepauuri WM C LeNnbl YCTAHOBMEHUA pexuMa OXuaaHua Ons
pa3nunyHbix goctynoB SDRAM. Bo Bpemss aton komaHgbl nMSSD3-0
AEeaKTMBUPOBAH.

7.4.11.1 KomaHOa ycmaHoeku peaucmpa pexuma (MRS)

YcTaHOBKa  peructpa pexuvma  SBMAsSeTCS  YacTbio  nocrefoBaTesibHOCTH
nHuymanunsaumm SDRAM. Kaxpgaa mukpocxema SDRAM vmeeT BHYTpU perucTp pexuma
(KONIMYECTBO PErMCTPOB peXumMa MOXeT JOCTUraTb YeTblpex) u komanHga MRS nossonser
nepeaaTtb AaHHble, ncnonb3ys paspsagbl agpeca ADDR13-0, B Mukpocxemy Ansi 3anvcu B
pernctp. Takum obpasom, MRS mHuumanmsmnpyet paboune napametpbol SDRAM. KomaHga
MRS wmoxeT nogaBaTbCsA Tonbko npoueccopom ¢ ID paBHbiM O m pgomkHa O6biTb
ncnonb3oBaHa Ans nepsoro goctyna K SDRAM nocne BknoYeHus.

Pernctp pexuma (pernctp Homep 0) umeet paspsgHoctb 13 6uT n komaHga MRS
MHULManNM3npyeT criegyrouime napameTpbl:

Butbl 2:0 — Burst length. 3HayeHne 0b111, 4To COOTBETCTBYET NOSIHOW CTPaHULE.

but 3 — Burst type. 3Hadenne 0, 4TO COOTBETCTBYET nNocnegoBaTefibHOMY
N3MeHeHWo agpeca.

Butbl 6:4 — nCAS Latency. 3Ha4yeHne napameTpa onpenensieTcs B COOTBETCTBUN C
nporpammupoBaHnem pernctpa SDRCON[2:1].
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Bce octaBwmecsa 6utbl pernctpa pexmma nporpaMMnpyrOTCst HyfeBbIM 3HaYEHNEM.

Mpun BbinonHeHnn komaHabl MRS, SDRAM pgomkHa HaxoguTbCA B COCTOSIHUM
noasapsiga BO BCEX CBOMX DaHKax.

lMepenaya kOMaHObl OCYLLECTBIISIETCA COOTBETCTBYIOLLEN KOMOMHAUMEN 3HAYEHUI
Ha NUHUSX ynpaeneHus. OTU 3HadeHus npuBeadeHbl Hwke (Tabnuua 85). MNMpoucxoaut
3anucb cpasy BO BCE MUKPOCXEMbl MAMATH.

Ta6bnuua 85 — CocTosiHMe BbLIBOAOB BO BpeMsi BbINONHeHUA komaHabl MRS

Paspsag CocTosHue
nMSSD3-0 0 (Bce)
nCAS 0
nRAS 0
nSDWE 0
SDCKE 1
Al4 == A30 0
__ 0 - MRS
Al15 == A31 1 — EMRS

Ecnv B Mukpocxeme namstu MMeeTca OOMNOMHUTENbHbIN pernctp pexuma u ans
nHUUManusaumm TpedyeTcs ero 3anuck, 1o B pernctpe SDRCON gonxHbl 6biTb caenaHsl
cooTBeTcTBylowMe ycTtaHoBkn (6ut EMREN pomkeH 6biTb paBeH 1). Bo Bpewms
nocrnegoBaTenibHOCTN MHUUManm3auumn KoHTponnep SDRAM 3anuweT HyneBoe 3HayeHue
B AOMOMHUTENbHbLIN PEerncTp pexumma. BbINONHAETCS 3TO C MOMOLLLIO TOW Xe KOMaHAb
MRS, Ho 6ut 15 apgpeca (n out 31) 6yget ycrtaHoBreH B 1, 4TO COOTBeETCTBYeET
AOMNOSTHUTENBHOMY perncTpy pexuma. C nomMowiblo agpecHbiX NuHMi 14 n 15 MOXHO
3agaTb HOMep AOMNONHUTENbHOro perncTpa pexnma kak 01 unm 10.

7.4.11.2 KomaHOa nod3apsida (PRE)

OcobeHHoCcTb paboTbl Mukpocxembl namatn SDRAM coctouTt B TOM, 4YTO B
HEKOTOPbIX CUTyauusix HeobBXOAMMO BLINONHATL MNoA3apss (NpeaBapuTenbHbIN 3apsan)
BHYTPEHHUX WunH GaHkoB namsatn. KomanHpga PRE (Tabnuua 86) mcnonHseTca B OBYX
cUTyauumsix:

— [lpepbiBaHMe UMKNa YTEHMS UMM 3anUCU. TOYHbLIN MOMEHT, Korga [[aHHas
KoMaHOa reHepupyetcs KOHTpOSIepom SDRAM, 3aBuUCuUT oT
nocnefoBaTeNibHOCTN  BbIMOMHAEMbIX TpaH3akuuin M agpecoB, MO KOTOPbIM
BbINOSTHAETCSA JOCTYM.

— [lNpepBaputenbHan 3apsigka akTMBHOro OaHka. [pu BbINOMIHEHUM KOMaHAbl Ha
nuHun A10 Bcerga BbICOKMW YPOBEHb, YTO COOTBETCTBYET nogsapsay Bcex
GaHkoB Mukpocxembl. OpHako noal3apskaeTcsl TONMbKO aKTMBHbIA - GaHK.
Anroputm paboTbl KoHTpomnnepa SDRAM TakoW, 4TO OH nogaepXuBaeT
aKTUBHbLIM TONbKO OANH GaHK.

MNepepnayva komaHabl PRE Bo3MOXHa B crieytolmx criyqasnx:

— BO BpeMs nocnegoaTenbHon nHnynanusaumn SDRAM;

— nepen komangon ACT (goctyn K HOBoW cTpaHuue). [JocTyn K HOBOW CTpaHuue
TpebyeT, 4TOObI aKkTMBHAA CTpaHuua 6Obina 3akpbiTa. OTO AenaeTcsa nyTem
BbINOSTHEHUSA KOMaHAbI NoA3apsaa.

— nepea UMKIOM pereHepauuu. BbinonHeHwe komaHabl pereHepauumn Tpebyer,
4TOObI BCE HaHKM NamsaTK ObINM NoA3aPAKEHDI.

— nepeq TeM, Kak npoueccop 0cBobOXAaeT BHELLHIOW LKMHY. ITO rapaHTupyeT
OAHO3Ha4YHbIE YCNoBMNA Havyana paboTbl HOBOro MacTepa LUNHBbI.
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Mepepaya komaHabl PRE B mMmukpocxemy namatn TpebyeT, 4yTtoObl B TeyeHue
onpeneneHHoro BpEMEHN K MUKPOCXEME He MOoChbINianvMcb KoMaHabl aktmBaumu. [aHHoe
Bpems nporpammupyetcs B permctpe SDRCON B COOTBETCTBMM C XapakKTepucTukamm
MUKPOCXEMbI NaMATW.

Ta6bnuua 86 — CocTosiHMe BbIBOAOB BO BpeMsi BbINONTHEHMA KoMaHAabl PRE

BbiBoa CocTtosiHue
nMSSD3-0 0 (Bce)
nSDWE 0
NRAS 0
nCAS 1
SDCKE 1
SDA10 1

7.4.11.3 KomaHOa ebibopa akmueHo20 6aHka (ACT)

Komanga ACT (Tabnuua 87) nocbinaeTcsa KOHTPONnepoM nepen nobbiM YTEHNEM
UM 3anucbio CTPaHULbl, KOTOpasd B AaHHbIA MOMEHT He SBRsieTcs akTuBHOW. [lepen
komaHgon ACT mnget komaHga PRE, ecnu B kakoM-To BaHke umeeTcs gpyrasi akTuBHas
ctpanunuya. KomaHga ACT oTkpbiBaeT goctyn K ctpaHmue SDRAM B HekoTopom BaHke, u
AaHHas CTpaHuLa OCTaeTCsa OTKPbITOM A0 TeX nop, noka He ByaeT 3akpbiTa cneayrowlen
KoMaHgow npeaBaputenoHon 3apsagku PRE.

Tabnuua 87 — CocTosiHMe BbiBOAa BO BpeMs BbINONHeHUs1t komaHabl ACT

BbiBoa CocTosAHuMe
nMSSD3-0 0 (oavH 13 YeTbipex)
nCAS 1
NRAS 0
nSDWE 1
SDCKE 1

7.4.11.4 KomaHOa ymeHus (Read)

KomaHga Read (Tabnuua 88) BbINOMHAET YTEHME OaHHbIX U3 aKTUBHOW CTPaHWULbI
namaty SDRAM. Ecnn JTeHne cTpaHuubl BbINOMHAETCA MNEpPBbIA MOCMe akTuBauuu
komaHgon ACT, 1o mexay komaHgamum ACT n Read pgomkHa ObiTb 3agepkka, KoTopas
onpepensetca napametpom tRCD. Ecnun aTo yxe He nepsBoe YTeHue, TO OTCreXuBaHue
AaHHOM 3aJepXKn He BbinonHsetcs. KomaHaa Read 3agaeT HavanbHbIM agpec crioBa B
CTpaHuue, C KOTOPOro HauynmHaeTca yTeHue. Mukpocxema namsitu GyaeT mMcnonb3oBaTb
nepenaHHbIA agpec Kak CTapTOBbIA U KaXObl TakT yBeNM4MBaTb €ro, ecrnm Heobxoaumo
BbINOMNHMUTbL NocnegoBaTenbHoe 4YTeHune 6noka namaTtu. lNocne nogadn komaHabl Read
AaHHble MOSsIBMNAITCA Ha BHELLUHUX BbIBOA4AX MUKPOCXEMbI YEpPE3 BPEMSA paBHOE 3aLepKKe
NCAS Latency.

OpgHa TpaH3akumMsa 4YTEeHUA 3aHMMaeT pasfMYHOE KONMUYECTBO LMKMOB LUWHbI B
3aBMCMMOCTU OT pa3mMepa onepaHaa v LWNPWHbI BHELUHEW LUMHbI:

— YTeHWe oguHapHOro croea — 1 UMK,

— YTeHWe ABOWHOro crnosa Ha 64-pa3psgHon WnHe — 1 Lukn;

— YTeHue ABOWHOro crioBa Ha 32-pa3psigHoON WKHE — 2 UNKNa;

— YTeHne CHETBEPEHHOIO CroBa Ha 64-pa3psaHou WNHE — 2 LUKNa;

— YTeHue CHeTBEPEHHOro crioBa Ha 32-pa3psgHon WnHe — 4 umkna.
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Ecnn nocne komangbl Read Ha SDRAM He noctynaeT Kakasi-TO gpyrasi KomaHaa,
To SDRAM npopomkaeT nocnegoBaTeribHOE YTEHWEe OaHHbIX, HapawumBash BHYTPEHHUN
agpec. JTOT PeXMM YTEeHUS! Ha3blBAE€TCHA «CTPAHUYHBIA PEXMMY» WU «NakeT». Takou
pexum yaobeH, koraa TpaH3akuusa YteHus gnurtcs 6onee ogHoOro umkna.
Korga TpaH3akumsi NofHOCThIo 3aBeplueHa, To SDRAM MoXeT npogormkuTb paboTy
MO HECKOSBbKUM MYTAM:
— Ecnn ectb cregyowas TpaHsakuusa 4teHns SDRAM Ha Tonm Xe cTpaHuue, TO
HOBas TpaH3aKUMA Ha4YMHaeTcsa ¢ nogavm komaHasl Read.
— Ecnn HeT HoBbIX TpaHsakuun SDRAM, TO KOHTponnep nocbiiaeT KoMaHay
BSTOP. Ota komaHaa npepblBaeT nocriefoBaTefibHOe YTEHNE CTPaHULbI.
— Ecnv nocne yteHns npuxoant TpaH3akumsa 3anmcn SDRAM Ha Ton Xe cTpaHuue,
To komaHga BSTOP Takxe octaHaBnMBaeT YTeHME M 3anNnCb Ha4YMHaAeTCs nocne
npuemMa gaHHbIX.
— Ecnu ectb goctyn SDRAM Kk gpyron ctpaHuue, To noctynaet komaHga BSTOP n
nocre Heé nocblnaeTcs KoMaHaa 3akpbITUA akTUBHOM cTpaHuubl PRE.

Tabnuua 88 — CocTosiHue BbiBOAAa BO BpeMsi BbINONTHEHUSI KOMaHAbl YTeHne

BbiBOog CocTtosiHne
nMSSD3-0 0 (oguH 13 YeTbIpex)
nCAS 0
nRAS 1
nSDWE 1
SDCKE 1

Hwxe npuBeaeHbl BpeMeHHble AvarpamMmmbl MCMNONb30BaHUA koMaHabl Read ans
cny4yast LUMPUHbI WNHbI 64 6uTta (pUCYHOK 41) 1 WnpUHbI WinHbl 32 6uTa (prucyHok 42). [Ans
obounx cnyyaes 3agepxka NCAS Latency paBHa 2.
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PucyHok 41 — LLinHa 64 pa3pspa
(nakeTHOE YTeHMe ¢ NnocneayrLWMM NakeTHbIM YTEHUEeM Ha TOM XXe CTpaHuLe)
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PucyHok 42 — LlinHa 32 paspsga
(nakeTHOe YTeHMe C nocneayOLWMUM NakeTHbIM YTEHMEM Ha TOM XXe CTpaHuLe)

7.4.11.5 KomaHOa 3anucu (write)

KomaHga Write (Tabnvua 89) BbINOMNHAET 3anvCb AaHHbLIX B aKTUBHYKO CTpaHuLy.
Ecnu 310 nepBas 3anucb Nocre akTuBmM3auum CTpaHuubl, TO nepeq nogadert KoMaHabl
3anucu  gomkeH ObiTb cobnogeH wuHTepBan BpemeHn tRCD. Komanga 3anuvcu
yCTaHaBnMBaeT HayvasbHbI agpec CrnoBa CTPaHULbl, C KOTOPOro Ha4yHeTcs 3anucbk. Kak n
B Crly4ae 4YTeHus, ecnn nocne 3anucu HeT ApYyrnx KomaHa, To cregywuwem Takte byaer
BbINOSIHATLCA 3anMCb MO MOCreAoBaTeNbHO yBeNMYeHHOMY aapecy. Ecnv 3anmcb HyXHO
ocTaHoBUTb, kKOHTponiep SDRAM gomxeH nepegate komangy BSTOP.

OpHa TpaH3akumsa 3annucu 3aHMMaeT pasHOoe KONMMYEeCTBO LIMKITOB B 3aBUCUMOCTHU OT
pa3mMepa onepaHga TpaH3akuMn U LMPUHBI BHELLIHEN LLVHDI.

— 3anucb ogHoro cnosa — 1 UMK,

— 3anucb OBOWHOrO CroBa Ha 64-pa3pagHou wuHe — 1 umkn,

— 3anncb ABOWHOIO crnoBa Ha 32-pa3psiaHoun LWMHE — 2 LKUKNa;

— 3anucb CHETBEPEHHOIO CrnoBa Ha 64-pa3pagHou LWnHe — 2 LUKUKNa;

— 3anucb CHETBEPEHHOIO CroBa Ha 32-pas3pagHou WuHe — 4 uukna.

OpHoBpeMeHHO € nojadven HavyanbHOro agpeca, NpoLeccop BbICTABNAET Ha LUUHY
OaHHbIX W 3anucbiBaemble faHHble. [locnepoBaTenbHas 3anucb ©Groka  AaHHbIX
Ha3bIBAETCA «CTPAHUYHBLIA peXxnum» unn «naket». [Npn aTom B nocneayroLwmx LUUkKNax Het
HeobxoaMMoCTH nogaBaTtbh agpec, AOCTaTOYHO TONbKO NepefasaTth crefyrline AaHHbIe.

Korga TpaHsakumsa 3anmcu 3aseplieHa, KoHTponnep SDRAM moxeT npoaormkntb
paboTy N0 HECKOMbKUM MyTAM:

— Ecnn HeTt HoBbIX TpaH3akuun SDRAM, 10 noctynaet komaHga BSTOP kotopas

yKasblBaeT Ha 3aBepLueHne 3anncu 6roka gaHHbIX.
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— Ecnu cnepyowasa TpaH3akumMsa ecTb TOXe 3anncCb B 3Ty Xe CTpaHudy, TO
KOHTpOSinep MOXeT nofdaBaTb HOBYH KOMaHAy 3anucu C HOBbIM HavalsibHbIM
aApecoMm 1 JaHHbIMW.

— Ecnu cnegywouwasn TpaHsakuua — ato yteHme SDRAM Ha Ton Xe cTpaHuue, To
komaHga BSTOP ocTtaHaBnuBaeT TpaH3akuuio 3anmcu U TpaH3akumsa YTeHus
Ha4YMHaEeTCs C HOBOrO LMKNa.

— Ecnu ectb goctyn SDRAM Kk gpyron ctpaHuue, To noctynaet komaHga BSTOP n
aarnee nogakwTCAa  KOMaHObl  3aKpbliTb  Tekywlyto cTpanudy (PRE) wu
aKkTMBM3MpoBaTb cnegyowyto. NMpn atom cobniogaloTcs Bce Heobxoaumble
3aZlep>KKK, 3anporpaMmMupoBaHHbIe B PerucTpe KOHpurypaumu.

Tabnuua 89 — CocTtosiHue BbiBOAA BO BPpeMs BbINOJIHEHUSA KOMaHAbl 3anuchb

BbiBoa CocTosiHMe
nMSSD3-0 0 (oguH 13 YeTbIpex)
nCAS 0
nRAS 1
nSDWE 0
SDCKE 1

Hwxe npuBegeHbl BpeMeHHble AuarpamMbl MCnonb3oBaHus komaHabl Write gns
cny4yast LWAPWUHbI WnHbI 64 6uTta (PncyHOK 43) 1 WnpuHbl WKHbI 32 6uta (PucyHok 44). [Ans
obounx cnyyaes 3agepxka NCAS Latency paBHa 2.
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PucyHok 43 — LLinHa 64 pa3pspaa
(nakeTHas 3anucb € NocneayoLen NakeTHOM 3anUcbio Ha TOM Xe CTpaHuLe)
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PucyHok 44 — lllnHa 32 paspsiga
(nakeTHas 3anucb C nocreayloLen NakeTHOM 3anUCbio Ha TOMW Xe cTpaHuLe)

7.4.11.6 KomaHOa peceHepayuu (REF)

Mamate SDRAM TpebyeT nepnognyeckon pereHepaumm CBOUX siveek (CTPOK) Ans
coxpaHHocTn uHgopmauuun. Komanga REF (Tabnuua 90) siBnsietcs 3anpocom kK SDRAM
AN BbINOMHEHUSA TpaH3aKuun pereHepaumn. 3Ta KOMaHga reHepupyeTca aBToMaTU4eCKu
NpoLECCOPOM U1 BbI3bIBAET pereHepaumo AaHHbIX Mo agpecy, KOTOPbIN HAXOOUTCSA BHYTPH
SDRAM. Mepep BbinonHeHnem komaHabl REF koHTponnep SDRAM BbinonHseT NnpoBepky
HanMuns akTUBHbIX CTPaHUL, W, €EClM OHU WUMEKTCS — BbIMOMHAET KOMaH4y
npenBaputensHon 3apsakm (PRE) ana aktueBHoro 6aHka.

Cneaytowan komaHga aktueaumm (ACT) Bblgaetca KOHTPOMNEPOM TONbKO Mocre
MUHUMarbHOM 3adepxku, pasHon tRC, rge:

fRc= tppt tpyst 1

YacTtoTta pereHepaumn (nepmnog nogayn KoOMaHa pereHepauumn) ycTaHaBnNmMBaeTCH B
pernctpe SDRCON. B MynbTMNpOLECCOPHON CUCTEME pereHepauusi ocyLlecTBnsieTcs
TEKYLLMM MacTepoM LKHbI. Kaxablh NOAYUHEHHbIA NPOLIECCOP OTCREXMBAET BHELLHIOH
LUMHY 1 cbpacbiBaeT CBOM COOCTBEHHbIN CHETUYMK NP OBHapPYXEeHUN LMKna pereHepaunu.

Ta6bnuua 90 — CocTosiHMe BbLIBOAOB BO BpeMs BbinonHeHUs komaHabl REF

BbiBOg CocTtosiHue
nMSSD3-0 O(Bce)
nCAS 0
NnRAS 0
nSDWE 1
SDCKE 1
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7.4.11.7 KomaHOa camopezeHepayuu (SREF)

OnuncaHHas Bbllwe KomaHga pereHepauun REF Tpebyetr oT npoueccopa
HenpepbIBHO OTCNexuBaTb Nepuos MOBTOPEHUSA LUKITOB pereHepauun u cBoeBpeMeHHO
nocebinate komaHabl REF. OTa komaHga MoXeT BbIMOMAHATECA Ha (POHE BbINOSTHEHUS
TpaH3akuun npoueccopoMm K Apyrum Tunam namatn (He SDRAM). Takke cyuwectsyer
pexuMm, Kkorga cama namaTb OTBeYaeT 3a npouenypy pereHepauum M CaMOCTOSATESNbHO
nogaepXuBaeT  [AaHHble  OOCTOBEPHbIMW. JTOT  PEXMM  Ha3blBaeTCA  PEXMMOM
camopereHepaumn, n npoueccop nepesoant SDRAM B 3TOT pexum nytem nogadu
komaHabl SREF (cm. T1abnuuy 91). B pgaHHOM pexume namMaTb HeOoCTynHa Ans
NCNOSb30BaHMS.

Mpoueccop nepesoaut namate SDRAM B pexum camopereHepauuun TOMbKO Mpu
nepegadve LUWHbI XOCT-Mpoueccopy. JTO rapaHTMpyeT COXPaHHOCTb WH(opmauun B
namsTv, ecnu XxocT-npoueccop He wumeeT wuHTepdennca kK SDRAM 1 He wMoxet
noaaep>xmeaTb npouenypy pereHepaumu.

Ecnn xocT xenaet n nmeeTt BO3MOXHOCTb obMeHmnBaTbca AaHHbIMM ¢ SDRAM, 1O
oH BbiBoant SDRAM wu3 pexuma camopereHepauum wn pabotaeT C namaTblo B
HOpManbHOM pexume. Mo okKoH4YaHUn paboTbl, XOCT 0683aH BEPHYTb NAMSATb B MPEXHUN
pexum. Mpn BbINOMHEHUM KOMaHAbl caMopereHepauumn OOSMKHbl 6bITb BbINOSIHEHbI BCE Te
Xe BpeMeHHble TpeboBaHWA, YTO 1 NPU BbIMNONIHEHUN KOMaHAbl pereHepaumn.

Mepen BbinonHeHnem komaHabl SREF KoHTponnep noasapsikaeT Bce OGaHku
mukpocxeMm. [locne komaHabl SREF namate BbINOMHSAET onepauuun pereHepauum
CaMoCTOATENBHO 6e3 BHELIHero KoHTpons. Nocne Bbixofda U3 pexmnma camopereHepauum
koHTponnep SDRAM »xpet konudectBo umknoB tRC nepen BbINOSIHEHWMEM KOMaHAbl
akTmBu3aumm 6aHka (ACT).

Ta6bnuua 91 — CocTosiHMe BbiBOAA BO BpeMsi BbINONTHEHMA kKomaHabl SREF

BbiBog CocTtosiHne
nMSSD3-0 O(Bce)
nCAS 0
NRAS 0
nSDWE 1
SDCKE 0

Pexnm camopereHepauun nogaepxmsaetca TemM, 4Tto Ha nuHum SDCKE nocTositHHO
HW3KWUI YPOBEHb, YTO 3anpeLlaeT UCNofb30BaHNe BXoAa CUHXPOHM3aUmmn. Husknin ypoBeHb
Ha SDCKE obecneunBaeTcs 3a cH4eT BCTPOEHHOro pe3ncTtopa, NOAKMYEHHOro K 3emne. B
HOpMarnbHOM pexunme paboTbl MNpoueccop MMeeT pPes3ncTop, KOTOpbIM noaTArMBaeT
ypoBeHb SDCKE k 1.
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7.5 DMA KoHTponnep

Mpsamon goctyn k namsaty (Direct Memory Access) — 3TO MexaHusMm nepegayv
AaHHbIX 6e3 ucnonHeHus KomaHg B siape npoueccopa. BeTpoeHHbin koHTponnep DMA
nsbaBngeT npoueccop OT HeobXOAMMOCTU nepefadn [OaHHbIX MeXay BHYTPEHHew
NaMAaTbIO U BHELWHUMU YCTPOMCTBAMU\MAMATBIO UM MeXAy nopTaMmy CBA3W U BHELLHEN
NN BHYTpPEHHEN NamATbro. MMOMHOCTLI0 MHTErpupoBaHHbLIM KOHTponsiep DMA nossongeTt
AApYy npoueccopa Unu BHELLHEMY YCTPOWCTBY ykasaTb kaHany DMA komaHady nepefayu
AAHHbIX M BEPHYTbCA K HOpmanbHoOW paboTe, Toraa kak kKoHTponnep DMA BbINoOmHUT
nepenady AaHHbIX B POHOBOM peXuMe.

Moayns DMA moxeT 6bITb Begylimm nnu segomMmbim Ha winHe SOC. Mpu goctyne K
pernctpam DMA co CTOpOHbI npoueccopHoro agpa, moayns DMA BbicTynaet B ponu
BegomMoro yctponctea. pu pabote kaHana DMA no nepecbisike gaHHbIX, mogynb DMA
BbICTyNnaeT B poSsiM Beaylero yCTpOMCTBaA M COPEBHYeTCA B AOCTyne K pasfnuyHbIM
pecypcam C Apyrumu Begywumum yctpoucTBamu. PucyHok 15 nokasbiBaeT pecypcebl, K
KOTOpPbIM MOCbIfiaeT cBoM 3anpockl KOHTposinep DMA. 310 nHTepdencbl BHyTpEHHEN UNn
BHELLHEN NamaTu.

CyLecTBYIOT TEPMUHbI, KOTOpPblE MOCTOAHHO UCMONb3YyTCHA B 3TOoM rnase. Cioaa
BXOOAT:

— bnok ynpaBnenus nepepaden (TCB). Bnok wn3 4eTblipex CnoB, KOTOPbIN
onpegensietT Habop napameTpos ans DMA onepauui.

— Pernctp TCB. 128-pa3psagHbii pernctp, kotopbin cogepxut TCB.

— 3arpyska uenodkn TCB. lNpouecc, npu koTopom koHTponnep DMA 3arpyxaet
HoBbI TCB 13 namaTtn n aBToMaTn4eckn nHuumannsnpyet pernctp TCB.

— Pernctpbl AutoDMA. [1Ba BupTyanbHbix DMA peructpa, kotopble MOryT ObiTb
AOCTYNHbI BeAylleMy YCTPOMCTBY KNaCTEPHOW LUMHbI. OTU PEerncTpbl NO3BONAIOT
AaHHbIM nocTynaTb B 650K, onpeaeneHHbin TCB pernctpom kaHana.

— Tpansakuma kaHana DMA. [locnegoBaTenbHOCTb [OENCTBUMA KaHana no
nepecbifike OAHOro onepaHaa.

— OnepaHg kaHana. lMopums gaHHbIX (OQHO, ABA UMM 4YeTblpe CrioBa) pasmep
KOTOPOW 3a4aeTcsl permcTpoM yrnpaBreHnsa U KOTOPOW onepupyeT KaHasn B 04HOM
TpaH3akuuu.

— Pexum kButupoBaHusa. Pexnm paboTbl KaHana, B KOTOPOM MHULMATOPOM OOHOM
TpaH3aKuMn BbICTYNaeT BHELLHMI 3anpoc.

— BblpoBHeHHbIV agpec. O3Ha4vaeT, 4YTo Ans ABOMHOro crnosa (64 6uta) mnagwun
O6uT apgpeca Bcerga paseH 0, a gna ksagpocnosa (128 6ut) aBa mMnagwmnx
paspsaa agpeca OOMKHbl OblTb paBHbI HYIHO.

7.5.1 Apxutektypa DMA

KoHTponnep DMA BkntoyaeT 14 kaHanoB npegHasHaYeHHbIX A BbIMNOMIHEHUSA

pasfMyHbIX TUMOB Nepeaayn.

— Kananbl ¢ 0 no 3 aBns0TCA yHMBEpPCasibHbIMM U NO3BOSIAOT 3a4aBaTb UCTOYHUK
N NPUEMHUK.

— KaHanbl ¢ 4 no 7 XecTko 3akpenseHbl 3a nepegaryMkaMmn MHTepPdENCoB CBA3M,
T.€. UCTOYHUK AaHHbIX Yy 3TUX kKaHanoB DMA nporpaMmmupyembii, a NpuUemMHUK
oMKCUMPOBAHHbLIN 1 COOTBETCTBYET Nepegatymkam kaHanos cBsasn ¢ 0-ro no 3-u.

— Kananbl ¢ 8 no 11 XecTko 3akpenneHbl 3a NpueMHUKaMn NHTepP{Eencos CBA3N,
T.e. WCTOMHMK [daHHbIX 3TUX KaHanoB (UKCUPOBAHHLIN (COOTBETCTBYET
npueMHMkam KaHanoB c¢Bs3M € 0-ro no 3-1), a nNPUEMHUK [OaHHbIX
nporpaMmMmupyembIn.
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— Kananbl 12 1 13 ncnonb3yoT B KQ4eCTBE MCTOYHUKA AaHHbIX BHYTPEeHHUn Bydep,
a MNPUeMHUK [aHHbIX NPOrpamMuMpyeMbl, HO C OrpaHUYEeHMEM — TOJSbKO
BHYTPEHHAA namaATb npoueccopa. BHyTpeHHnn Bydep kaHanoB 12 n 13 moxeTt
3anNoNHATLCA AAaHHBIMW BHELLUHMMW BEAYLLMMM YCTPONCTBAMM Yepes KNacTEPHYHO
LLUMHY U NPOLLECCOPHBLIM S4POM.

KaHanbl DMA nossonsawT nepegavy cnegyrowmx TUNoBs:

— BHyTpeHHas namaTtb <& BHewHAS namatbe unu nepudepuiiHble yCTpoucTBa B
KapTe BHELLUHEN NamsaTy;

— BHyTpeHH:AA namaATb < BHYTpeHHss namaThb (0AMH npoueccop);

— BHyTpeHHAa namsTb <> BHYTpeHHAS namsaTb (pasHble NpoLeccopsl);

— BHyTpeHHss namaTte <> XocT-npoueccop;

— BHyTpeHHss namaTte < [lopT cBasu;

— BHewHsas namaTte unu nepudepumnHble YCTPOMCTBA B KapTe BHELUHEN NaMATn &
MopT cBA3y;

— BHewHssa namatb < BHelwHne nepudepninHble yCTPONCTBA;

— BHewHss namaTtb < BHewWwHaA namsaTh;

— [MopT cBasmn => lNopT cBA3M;

— Bepgywmn Ha knacTtepHon winHe => BHyTpeHHAa namaTb Yepe3 AutoDMA.

Mepepaun DMA xapakTtepusyloTcs HanpasfeHneM NnoToka AaHHbIX — OT UCTOYHMUKA
K npuemMHuky. Ecnn B ponu UCTOYHMKOB MMM NPUEMHUKOB BbICTYNaeT MaMsiTb, TO OHMU
onuckiBatoTcs pernctpom TCB. YHuBepcanbHble KaHanbl umetoT aga TCB peructpa: ans
OonMcaHna UCTOYHMKA U NpUEMHMKA, KaHarnbl nopToB cBA3n n AutoDMA umeroT no ogHomy
pernctpy TCB, T.K. B HUX WUCTOYHWMK NMOO NpUEMHUK UKCMpoBaH W He Tpebyet
AONOJSTHUTENBHOro onncanus. PucyHok 45 nokasbiBaeT 6nok-cxemy DMA koHTponnepa.

DMA nopaepxuBaeT TaK HasblBaemble LEMOYKM onepauui, Korga ofHa
3anporpamMMvMpoOBaHHas B KaHane nepecbifika nocne 3aBeplueHus paboTbl Bbi3blBaeT
aBTOMaTU4ECKOE YTEHNE U3 BHYTPEHHEN NAaMATN HOBOW KOMaHAbl Nepechbinkn 6e3 ydyacTtus
npoueccopa. ATa TEXHMKA B NEPBYIO odepenb ucnonb3yetca ans ogHoro DMA kaHana, HO
B HEKOTOPbIX Cy4Yasax MOXeT UCNOoSb30BaTbCA U AN pa3HbIX KaHamNoB.

Mpoueccop Takke MMeET YeTbipe BbiBoAa BHeluHero 3anpoca DMA (nDMAR3-0),
KOTOpble NO3BONSAIOT BHELWHUM YCTpoMCcTBaM BBoAa\BbiBoAa 3anpawmsate DMA cepsuc. B
OTBET Ha BHewWwHuM 3anpoc no Bxogy NDMARI, cootBeTcTBYHOWMA - KaHan DMA
BbIMOMHAET nepefady B COOTBETCTBMM C €ro uHuumanuaaumen. [Ons uHuumanusaumm
KaHana nporpamma AofikHa 3anmcaTtb B 650k ynpaBneHus nepegaden (TCB) komangHoe
CNnoBo.
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TCB TCB
PETHCTREI permcTpel
NepesaTYnKE NPHEMHKHE
3anpochl Hontponnep AMA <::> BHyTpexHue
v LWMHBI

PucyHok 45 — bnok-cxema DMA

brnok ynpaBneHus nepepadvenn TCB sBnsieTca permctpomM CHETBEPEHHOrO CroBa
(128-6u1T), KOTOPLIN COAEPXUT MHpopMauMo, Heobxoanumyto onsa paboTsbl kaHana DMA.
Bug pernctpa TCB npepncrasneH Hwxe (PucyHok 46). B ogHoOMm kaHane MoxeT
NpUCYTCTBOBATb MPUEMHUK W Nepedatyuk, JMbo TOMbKO MNPUEMHUK WM TOMBKO
nepegatynk. HassaHua TCB nepegatyvMka v nNpuUeMHMKa WMEKT BHYTPUKaHanbHbIN
cmbicn: TCB nepepatyuunka nepegaet gaHHble TCB npmnemHuky. Cam xxe TCB nepepatumnk
OepeT JaHHble y UCTOYHMKA WHGopMauun, a TCB npueMHuka nepegaet npUHATbIE
AaHHblE B MYHKT Ha3Ha4YeHus.

B cnyyae TCB nepepatyuvka, YeTblpe CrioBa cogepaT JaHHble agpeca UCTOYHMKA
nHdopmauun (DI), konnyectBo cnoB ana nepegaumn (DX/DY), npupalleHue agpeca
(DX/DY), koHTposbHble pa3psags! (DP).

B cnyuyae TCB npuemHuka 3TK 4eTbipe crnoBa cogepxat agpec HasHadeHusa (D),
KONMMYEeCTBO CrioB, KOTOpoe HyxHO nonyyutb (DX/DY), npupaweHue agpeca (DX/DY),
KOHTpOsbHble pa3psagbl (DP).

H Q
DI REGISTER

5 DX REGISTER 2

95 64
DY REGISTER

127 96
DP REGISTER

PucyHok 46 — 6noka ynpaBsneHus nepeanayen DMA

OpHa nepepada (nepecbinka wWnNu TpaH3akums) npu pabote DMA o3Havaet
KonMpoBaHWe nopuumn AaHHbIx(onepaHga) M3 UCTOYMHMKA LaHHbIX B MPUEMHUK OaHHbIX.
Pa3smep nopumn gaHHbIX onucbiBaeTcs B pernctpe ynpasneHust DP n moxeTt ObiTb paBeH
O4HOMY, [OBYM WM 4eTblipeM 32-paspsgHbiM  crioBam. B pernctpe DX 3apgaetcs
KONM4YeCTBO CroB And nepegadn. NOHATHO, YTO KONMMYECTBO TpaH3akuun OyaeT paBHO
KONU4YeCcTBY CroOB, AENIEHHOMY Ha pasMep nopuuu AadHbIX. [locne kaxagow TpaH3akuuu
KaHan ocyllecTBnseT M3MeHeHue ajpeca Ha BeNUYUHY npupalleHusi, 3agjaBaemMyio B
pernctpe DX(DY). KaHan DMA MoXeT nogaepxvBaTb ABYXMEPHbIE NEPECbINIKN AaHHbIX,
Korga agpec M3MEHSeTCs Mo FopuU3OHTaNbHOM COCTaBfsOWEN X M MO BepTUKarbHOM
coctasnsatowen Y. NMoatomy B TCB npucytcteyeT onucatenn DX 1 DY. OBbIYHbIN pexmm
nepefayn — OQHOMEPHbIN M AN Hero ucnonb3yetca Tonbko pernctp DX. Pernctp DY
NCMonb3yeTcs TOMNbKO B ABYXMEPHOM pexume.
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KoHTponnep nogaepxuBaeT CROBHyH agpecauuio nNamstmi M MUHUMAIbHOM
agpecyemMoun eavHuLen AaHHbIX AN Hero siBnsietca 32-paspsigHoe CrnoBo.

Hwke npuBeaeHO COOTBETCTBME MEXAY HOMEPOM KaHamna M ero XxapakTepucTnkamm
(Tabnuua 92).

Ta6bnuua 92 — Oco6eHHOCTM NporpaMMMpPOBaHUA KaHaNoB KOHTpornepa.

Howmep MHuumunposaHue
McTOoYHUK AaHHbIX MpueMHUK faHHbIX
KaHana TpaH3aKuuu

0 MporpammupyeTtca B | MNporpammupyeTtcs B | MNMporpammupyeTca. MoxeT
TCB nepegatyuka TCB npuemHuka nucrnonb3oBaTtb Bxoa nDMARO

1 MporpammupyeTcs B | lNMporpammupyeTtca B | lNMporpammupyeTcs. MoxeT
TCB nepegaryvka TCB npnemMHuka ncnonb3oBaTtb BXxogq NDMAR1

> MporpammupyeTca B | MNporpammupyeTtcs B | MNMporpammupyetca. MoxeT
TCB nepegatyuka TCB npuemHuka ncnonb3oBaTb Bxog NDMAR2

3 MporpammupyeTcs B | lNMporpammupyeTtca B | MNMporpammupyeTcs. MoxeT
TCB nepegaryvka TCB npnemHuka ncnonb3oBaTtb Bxogd NDMAR3

4 MporpammupyeTca B | lNMepenatumk nopta | Bcerga TombKO MO 3anpocy
TCB nepegatyunka cBA3n kaHan 0. nepegatymnka kaHana csasm 0

5 MporpammupyeTca B | lNMepenatumk nopta | Bcerga Tombko MO 3anpocy
TCB nepegatyuka CBs3M KaHan 1. nepegaTtymka kaHana cessu 1

6 MporpammupyeTcs B | lNMepepatymk nopta | Bceroa Tonbko nO  3anpocy
TCB nepegatyuka CBA3N KaHan 2. nepegaTymka KaHana cBasn 2

7 MporpammupyeTca B | lNMepenatumk nopta | Bcerga Tonmbko MO 3anpocy
TCB nepegatyuka CBs3M KaHan 3. nepegaTtymka kaHana cessm 3

8 MpuemHuk nopTta cBsasu | [NporpammupyeTcs B | Bcerpa Tonbko nNo  3anpocy
kaHan 0 TCB npuemHuka npuemMHuka KkaHana cesaau 0

9 MpuemHuk nopta ceasm | MNporpammumpyeTcs B | Bcerpa TOMbKO no  3anpocy
KaHan 1 TCB npuemHuka npuemMHuKa KaHana ceasm 1

10 MprnemHuk nopta ceasu | MNporpammupyeTtcs B | Bcernpa TOMbKO no  3anpocy
KaHan 2 TCB npuemHuka NPUEMHKUKa KaHana cBaaun 2

11 MprnemHuk nopta ceasm | MNMporpammmpyeTcs B | Bcerpa TOMbKO no  3anpocy
KaHan 3 TCB npuemHuka npuemMHuKa KaHana cesasm 3
3anucb AaHHbIX | MporpammupyeTca B | Bceraa npy HanuumMm gaHHbIX BO

12 BHELUHMM Beaywum | TCB npuemHuka BHYTpeHHeM Bydepe
YCTPOWCTBOM B PErncTp
KaHana
3anucb AaHHbIX | MporpammupyeTca B | Bceraa npy HannumMm gaHHbIX BO

13 BHELIHMM Beaywum | TCB npuemHuka BHYTpeHHeM Bydepe
YCTPONCTBOM B PErnCTp
KaHana

7.5.2 Hactpouka DMA nepepau

DMA onepauun MOryT nporpammmpoBaTbCA S4POM npoueccopa, BHELHUMM XOCT-
npoueccopoM  unM  BedywuMM  NpoLeccopoM  KnactepHon  wwuHbl.  Onepauns
nporpammupyeTtcs 3anucbto B permctpbl TCB. Peructp TCB — pernctp cyeTBepeHHbIX
cnos, onucbiBaowmn nepegady DMA 6Gnoka. DMA kaHan HacTpauBaeTCa 3anuchbio
CYETBEPEHHOro CcrioBa B Kaxabli n3 permctpos TCB. Kaxablin permctp OOmmkKeH ObiTb
3arpyxeH HadanbHbIM agpecom Ans 6rnoka, npupalleHMeM agpeca, KOnmMyecTBOM CroB U
ynpasnsoLwen nHpopmaumnen.

Ecnm TCB 3anporpammupoBaH Ha TreHepauuio MpepbiBaHMs, TO 3anpoc
npepbiBaHNA hopmupyeTcs, Koraa 650K JaHHbIX MOMHOCTLIO NepeaaH.

Peructpbl TCB mMoryT 6biTb AOCTYMHbI TOMBKO Kak CHeTBEPEHHbIE CroBa
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7.5.2.1 Peaucmpnbi 6510Kka ynpassieHusi nepedayeu (TCB)

Kaxgbin TCB pernctp nmeet anuHy 128 6ut n pasgeneH Ha 4vetbipe 32-OUTHbIX
pernctpa (PucyHok 47, Tabnuua 115):

— perucTp nHagekca (DI);

— perucTp X konun4yectsa un npupaweHus (DX);

— perucTp Y konun4yectsa un npupawenus (DY);

— perucTp ynpaeneHus n ykasatens uenodku (DP);

ERl o

O AEGISTER
B2 a2

0¥ REGIETER
RE 64

OV REGIETER
127 e

OPF REGIETER

PucyHok 47 — Peructpbl 6510Kka ynpaBneHus nepegaden

OTu YeTblpe pernctpa obpasyloT cyeTBepeHHoe crioBo TCB, koTopoe MoxeT ObiTb
3arpy>keHo Kak BbIPOBHEHHOE CYETBEPEHHOE CrI0BO M3 BHYTPEHHEW MamMsaTU NOCPEACTBO
LeNOYKM NN C NOMOLLbIO sapa.

[Onsa vHuuMmnpoBaHus HoBoro obmeHa, nocrie 3aBeplUeHUst TeKyLLero, nporpaMmma
AOJSDKHA 3anncaTtb HOBble NapamMeTpbl B pernctpbl TCB.

Ta6bnuua 93 — KaHanbl DMA u cBsizaHHble pernctpbl TCB

Kanan DMA | Peructpbl TCB OnucaHue

0 DCSO0 TCB peructp ncro4yHuka kaHana 0
DCDO TCB peructp HasHayeHunda kaHana 0

1 DCS1 TCB peructp ncroyHumka kaHana 1
DCD1 TCB peructp HasHadeHus kaHana 1

> DCS2 TCB peructp uctoyHuka kaHana 2
DCD2 TCB peructp HasHayeHunsa kaHana 2

3 DCS3 TCB pernctp ucrto4yHuka kaHana 3
DCD3 TCB peructp HasHayeHunsa kaHana 3

4 DC4 TCB pernctp ncrto4yHuka kaHana 4

Ana nepegarymka noprta ceaam 0
TCB pernctp UCTouyHuKa kaHana 5

5 DC5
Ansa nepegaTtyvka nopra cssasm 1
6 DC6 TCB pernctp uctovHuka kaHana 6
A5 nepegartymnka noprta cessm 2
7 DC7 TCB pernctp ucroyHuka kaHana 7
ANnsa nepegaTtyvka noprta cBasm 3
TCB peructp HazHadyeHus kaHana 8
8 DC8
ANnsa npvemMHuka nopta cessun 0
9 DCY TCB pernctp HasHadeHus kaHana 9
ANa npMeMHuKa nopTa cBs3m 1
10 DC10 TCB peructp Ha3HayeHus kaHana 10
AN NpMeMHuKa nopTa CBsau 2
11 DC11 TCB peructp HasHayeHnd kaHana 11
ANA npMeMHuKa nopTa cBs3un 3
12 DC12 TCB peructp HaszHayeHus kaHana 0 asBToDMA
13 DC13 TCB pernctp HasHadeHus kaHana 1 asToDMA
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Peaucmp DI

[aHHbin 32-pa3psagHbii peruMcTp COAEPXUT HadanbHbIA agpec 6roka OaHHbIX Y
ncnonb3yeTcsa Ans NnpsaMoro goctyna Kk namatn. OH MOXeT ykasblBaTb Ha afpec BHeLUHEN
namMsaTy UK BHYTPEHHEN NaMATHN.

Peaucmp DX

OTOT 32-paspsagHbii perucTp UMeeT ABa Nnons:

— DXM — mnagwwme 6utbl (¢ 0-ro no 15-n unum ¢ 0-ro no 21-n) XpaHAT 3Ha4YeHue
moamndukatopa agpeca (DX _MODIFY), koTopoe ucnonb3yeTtcsa Ans U3MeHeHuUs
aZipeca nocrne Kaxgown TpaH3akuuu;

— DXC — crapwwue 6utbl (¢ 16-ro no 31-n unu ¢ 22-ro no 31-n) XxpaHAT 3Ha4YeHne
konndyectea cnoB (DX _COUNT) B 6noke pAaHHbIX, KOTOPbIN Heobxoammo
nepenaTb.

Hanpumep, ecnn Heobxogumo nepegatb 16 CnNoB AaHHbIX, HENPEpbIBHO
pa3MeLlleHHbIX B NaMATK, nopuusimu no 4 crioBa B KaXkgown nepenade, To napameTtp DXC
OGyneT paBeH 16, a 3HadeHne DXM 6yageT pasBHo 4. [InvHa onepaHaa (MOpUMK OaHHLIX) B
pernctpe DP ycTaHaBnuBaeTcs paBHOM CHETBEPEHHOMY COBY.

CyLecTBYlOT OrpaHu4eHus, KoTopble cnegyeT MNpuMHMMaTb BO BHUMaHue npu
nporpammupoBaHun TCB:

— ykasartenb DI gomkeH cogepxaTb agpec, BbIPOBHEHHbIN Ha rpaHuue onepaHaa,

onpegensiemoro B pernctpe DP;

— 3HadveHne DXM pgomkHo 6bITb KpaTHO pasmepy onepaHaa;

— 3HayeHne DXC gomkHO BbITb KpaTHbIM ANMHE onepaHaa.

Bbibop onvHbl nonen moandukaTopa u Konmyectsa onpegensercs TMnom obmena,
3agaBaembiM nonem TY B peructpe DP.

Peaucmp DY

OT0T 32-paspsgHbii perucTp ucnonb3yeTcss BMecTe ¢ peructpom DX, korga
AsymepHbI pexxum DMA paspeweH. Kak n DX, pernctp DY cogepXuT gBa nons:

— DYM — mnagwwue 6utsbl (¢ 0-ro no 15-n unu ¢ 0-ro no 21-1) XpaHAaT 3HaYeHue
moamndukatopa agpeca (DY _MODIFY), koTopoe ncnonb3yeTca ons U3MeHeHUs
agpeca nocre 3aBepLleHns nepegaydn 6rnoka no koopguHate X. Moandukauma Y
— 39TO pasHuua Mexagy agpecoMm nocrnedHero anemMeHTa AaHHbIX B CTPOKE U
aZipecom NepBOro afieMeHTa B CrieflytoLLen CTPOKe.

— DYC - crapwwue 6utbl (¢ 16-ro no 31-n unu ¢ 22-ro no 31-1) XxpaHAT 3Ha4YeHne
konu4yectea nonbiTok (DY _COUNT) nepegay no koopanHate X.

Ecnn aBymepHbin (2D) pexmm DMA 3anpeweH, 1o pernctp DY 3arpyxaetcs
3HayeHuem 0 unu ndbIM apyrMM 4OMNYCTUMbIM 3HAYEHUEM.

Hanpumep, Mbl Meem B namsaT MaccuB JaHHbIX B Buge matpuubl 100x200, T.€. B
ctpoke 200 cnoB AaHHbIX U Takux cTpok 100. ycTb Ham Heobxo4uMMO BbINOMHUTL
nepenady 6noka gaHHbIX cogepallero 15 nepsBbix aNeMeHTOB Kaxagown u3 10-Tnm nepsbix
CTpok. B aTtom cny4vae pexum 2D 6yget nmetb cnegyowme napametpbl: DXC pasHo 15,
DXM paBseH 1, DYC paBHo 10, a DYM Gyaet paBseH 186 (200-15+1). Takoe 3HayeHue
moamcukaTopa DY nossonsieT nocne nepefadm 15-ro anemeHTa TEKyLWen CTPOKM
nepenTn cpasy K NnepBoMy 3rieMeHTY CrieyoLen CTPOKMW.

Bbibop onvHbl nonen moamndukaTopa u Konuyectesa onpegensieTcs Tunom obmena,
3agaBaembiM nonem TY B peructpe DP.

© AO «lKK MunaHdp» 186



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

Pea2ucmp DP

[aHHbIn  perncTp 3agaeT pexum paboTbl nepefaTynka\npueMHuka KaHana.
Moapo6bHoe onucaHne pa3panoB perncTpa npmseaeHo Hxke (Tabnuua 94).

Tabnuua 94 — OnucaHue paspsgoB peructpa DP

burt Nmsa HasHavyeHune

18:0 CHPT | YkasaTenb Lenoyvkn. 9Tu paspsgbl BKo4atoT B ceds paspagbl 20—2
agpeca BHyTpPeHHeN NamsTu, rae HaxoauTcsa 3HayYeHne cneayroLlero
peructpa TCB. Paspsagbl 1-0 agpeca He yKkasbliBalOTCS NOCKOMbKY aapec
O0JKeH ObITb BbIPOBHEHHBIM Ha rpaHuLe KBaapOCnoBa, T.e. buTbl paBHbI
Hynto. Hanpumep, ecnu cogepxmnmoe cneaytowero TCB coxpaHsieTcs B
namatn 0x87128-0x8712B torga none CHPT 6yaet cogepxaTtb

b0010 0001 1100 0100 1010 (0x21C4A).

21:19 CHTG Kanan-npnemMHuk criegyrowen Lenoykn. ITo norne MMeeT 3HavYeHne
TONbLKO An4 KaHanos 4-11 nopTta CBA3M U yKasblBaeT, B kakon kaHan DMA
OyaeT 3arpyxeHo HoBoe 3HayeHne TCB:

000 — kaHan 8 (nopt cB4a3u 0, NPUEMHUK)

001 — kanan 9 (nopT cBA3n 1, MPUEMHUK)

010 — kaHan 10 (nopT cBA3M 2, NPUEMHMUK)

011 — kaHan 11 (nopT cBA3N 3, MPUEMHUK)

100 — kaHan 4 (nopt cBa3u 0, nepegaTtymk)

101 — kaHan 5 (nopT cBA3u 1, nepegaTymk)

110 — kaHan 6 (NopT cBA3U 2, NepenaTymk)

111 — kaHan 7 (nopT cBa3u 3, nepefartyumk)

22 CHEN PaspelueHne 3arpysku criegytowen LenoYdku:

1 — paspelueHo

0 — 3anpeuieHo

Mpwn paspeLueHnn 3arpy3kn, Nocne OKOHYaHUA nepegayvm scero 6noka
OaHHbIX, KaHan BbIMNOMHUT YTeHne HoBon TCB 13 BHYTPEHHEN NaMAaTh U1
3arpysuT €€ B KaHasn Ha3Ha4eHus.

23 DRQ PaspelueHne aHannsa BHELLHEro 3anpoca:

1 — paspelueHo

0 — 3anpeuwieHo

Ecnwn paspelueHo, To kKaHan BbIMNOMHAET O4HY TPaH3aKLUMio TONbKO Mo
BHeLWHeMy 3anpocy. Ecnu 3anpewyeHo, To KaHan BbINOMHAET nepegadvy
Bcero 6rnoka 6e3 oxmnganua 3anpoca.

But nmeet 3HadeHne ona kaHanos 0-3 1 NO3BONSET UM aHaNM3NPOBaTb
BHeLuHMe 3anpocbl NDMARX. [Ins kaHanoB 4-11 oH He UMeeT 3Ha4YeHus
T.K. OHM Bcerga paboTatoT TONbKO MO 3anpocy OT NMOPTOB CBA3M.

24 INT "eHepauus 3anpoca nNpepbiBaHUs NOCHe OKOHYaHNA paboTbl kaHana:
1 — paspeLueHo
0 — 3anpeuieHo

26:25 LEN [nuHa nepegaBaemMblx AaHHbIX (OnepaHaa) B OAHOM Lukne obmeHa:
00 — peseps

01 — cnoBo 32 6uTa

10 — anuHHOe cnoBo 64 buTta

11 — kBagpocnoso 128 6ut

[nuHa onepaHga HaknagbliBaeT OrpaHUYEHNst Ha agpec NCTOYHMKA UK
NpPUeMHMKa — OHN BCeraga AOMKHbI ObITb BblpaBHEHLI. Takke
HaknagblBalOTCA OrpaHU4YeHne Ha MoamMduKaTopbl N KONMYECTBO
nepegaBaemMblix CNos B X.

27 2D BknoueHne pexvma 2-x MepHOWN NepechbIsikn:
1 — ABymMepHas nepecsoinka
0 — ogHOMepHasa nepechbinka
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28

PR

MpuopuTteT unknoB obmeHa:

1 — BbICOKMIA

0 — OObIYHbIN

YpoBeHb NprMopuTETa UCMONb3yeTCcsa BO BpeMS apbuTpaka kaHanos
mexgy cobon. Takke ypoBeHb NpuopuTteTa okasbiBaeT BNUSIHUE Ha BbIBOL
NDPA BHeLWHEeN LLUNHbI.

31:29

TY

Tun obmeHa (BbIGOP NCTOYHMKA NMMBO NPUEMHUKA):

000 — kaHan BbIKNO4eH

001 — nNUHK NOpT (TONLKO B criyyae nepegavdv NUHK-NNHK)
010 — BHYTpeHHAA NnamATb (16\16)

011 — BHYTpeHHAA NnamMATb (22\10)

100 — BHewWwHAA namaATb (16\16)

101 — BHelwHee ycTponcTso Flyby

110 — 3arpy3oyHoe EPROM. BeiBog nBMS.

111 — BHewHAs namMATb (22\10)

OzpaHuyeHus npu npo2paMmmMmuposaHuu peaucmpa DP

HenpaBunbHoe 3agaHune koHdurypaumm TCB moxeT Bbi3aBaTb reHepaumio oLnoKu
KaHanom. Ha ucrionb3oeaHue peaucmpa ynpasneHus TCB HaknagblBaloTCs crnegyowme
O2paHUYeHUs:.

— YcraHoBka gnuHbl onepaHga (LEN). B kananax 0-3 none LEN gomkHo ObiTb
oanHakoBbiM B o6omnx TCB.
— Ecnm none TY wuctoyHuka wnm nonyyatens TCB wumeeT Tun 6 (3arpy3oyHas
EPROM), none LEN gomxHo 6biTb 0x1 (cTaHgapTHOE CroBo).
— B kaHanax 4-11 none LEN Bcerga gomkHo ObiTb cyeTBEPEHHbIM CrloBOM (0x3).
— [Onsa kananos AutoDMA, none LEN gomkHO ObiTb OAWHAKOBbLIM C TPpaH3aKUMAMMU
B pernctp AutoDMA, T.e. ecnun B none LEN ykasaHa gnvHa gBOMHOro crnosa, To
3anucb B pernctp AutoDMA gormkHa BbINONHATLCA TONBKO ABOMHBIMWU ClIOBaAMM.

NmetoTca oepaHuyeHusi Ha 3adaHue rnoneu konudecmsa (DX n DY):

[Ons kaHanoB 0-3 obuiee KONMYECTBO CrOB nepedatymka LOSMKHO PaBHATLCS
KONM4YeCTBY CMOB NPUEMHUKA.

[na oBbl4HOro pexnma odbmeHa KonmyecTBo croB pasHo DXC.

[na oByxmMepHOro pexuma konm4yectso croB paBHo DXC x DYC. lNpu atom 6ut
2D moxeT ObITb ycTaHoBreH B ogHoM m3 TCB u cbpoweH B gpyrom (ons
kaHanos ¢ 0-ro no 3-n).

HeT orpaHudeHun ons peructpa konudectBa B DMA kaHanax cBssu. Bo Bcex
cny4dasx, ecnu kaHan He npoctamBaeT, DXC He moxeT 6biTb HyneBbiM. Ecnin 2D
pexum yctaHosreH, DYC He moxeT 6biTb 0 nnn 1

N3 nona TY peructpa ynpaBneHus BUOHO, YTO MOXHO 3ajaTb 7 TMNOB ObmeHa.
OpaHako B 3aBUCMMOCTM OT HOMEpa KaHarna CywecTByeT orpaHn4eHns B Boibope Tuna. Tak
B Tabnvue nokasaHbl paspeLleHHble (OTMeYeHbl +) KoMBMHaumm TMNoB B kaHanax 0-3.

Ta6bnuua 95 — lonyctumMble KOMOMHaUMK nepegayd kaHanos ¢ 0 no 3

Tun Tun npuemMHuKa

nepeparTyvka 2 3 4 5 6 7
1
2 + + +
3 + + +
4 + + + + + +
5 + +
6 + +
7 + + + + + +
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Bce gpyrme kombuHauum npum ux yctaHoBke B kKaHanax 0-3 BbI30BYT reHepawuio
owmnbKM kaHana.

[na kaHanoB 4-7 Takke CyllecTByeT oOrpaHuveHne B Bblbope Tuna obmeHa: B
KayecTBe WCTOYHMKA AaHHbIX MOryT ObiTb BblOpaHbl MM BHYTPEHHSA (Tvn 2, 3), unu
BHeLHsAs (Tun 4, 7) namMsaThb.

OrpaHuyeHns B Bbibope Tvna ansa kaHanos 8-11: B ka4yecTBe NpUEMHMKa OaHHbIX
MOryT ObITb BblOpaHbl TONbKO BHYTPEHHAA (2, 3), BHEWHAA (4, 7) namMsaTb NMbo nNopT CBA3N
(tvn 1).

Ona kaHanoB 12 n 13 eOMHCTBEHHbIM TUMOM MOXET OblTb TOSIbKO BHYTPEHHSSA
namsatb (Tvn 2, 3).

OepaHuyeHusi 3anpocos DMA
B kananax 0-3 6ut DRQ gomxeH 6bITb oanHakoBbiM B 06ounx pernctpax TCB.

OepaHu4eHus 8bipagHUBaHUS

Ecnn none LEN paBHO 2 (OgBoWHOe CnoBo) crefylowme nons AOSMKHbl OblTb
YeTHbIMU (BMT O oumnLLEH):

— DI

— DXM;

— DYM (npu HeobxogmmocTn);

— DXC.

Ecnu none LEN paBHO 3 (cyeTBepeHHOE CrOBO) 3HAYEHUS ATUX Xe Monen AOSMKHbI
ObITb KpaTHbl 4 (6UTbl 1-0 OYnLLIEHDI).

Ona Tuna 6 (3arpysoyHas EPROM) gaHHble pernctpbl OMMKHbI BbITb BCe KpaTHbl 4
(6uTbl 1-0 ounLLEHDI).

OepaHu4yeHus duana3oHa adpecos
Cnegytowasn cBsa3b AOSMKHA cywecTBoBaTh B ntobon MomeHT pabotel TCB mexay
nonem TY B peructpe DP n agpecom:

— TY =1 (kaHan cBA3Kn) = agpec — OANH U3 PErMcTpoB Nepegayn nopTta CBA3MW.

— TY =2 unun 3 (BHYTPEHHASA NamMATb) = aApec — B AnanasoHe BHYTPEHHEN NaMATH
N He B perncrpax.

— TY = 4 nnu 7(BHEWHAS NamMATb) = agpec — B AMana3oHe BHELWHEW namsitv
(Gutbl 31-22 OTNMYHBbI OT Hyns). OTO MOXEeT OblTb MPOCTPAHCTBO XOCT-
npoueccopa, BHELHEN NaMATN UK MyFbTUMPOLLECCOPHOE NPOCTPAHCTBO.

7.5.2.2 Peacucmp cmamyca DMA (DSTAT/DSTATC)

Pernctp crtatyca DSTAT npeagHasHayeH TONMbKO ANsl YTEHUS U OTpaXkaeT Tekyllee
COCTOSIHME KaHanoB KOHTposnsepa. Pernctp nmeet paspsgHocTb 64 6uta u gBa agpeca
poctyna. Btopomy agpecy cootBetctByer uma DSTATCL peructpa. [pu uyteHum
pernctpa DSTATCL Bce koabl owMBOK B perncrpe cratyca OuYMLLAOTCS, U COCTOSIHUE
KaHana W3MEeHSeTCA Ha COCTOsiHMe BblkMoYeHo. Peructpel ctatyca DMA (DSTAT,
DSTATCL) moryT 6bITb OOCTYMNHbI TOMbKO Kak ABOMHOE WM CYETBEPEHHOE CnoBo. B
perncTpe COCTOSAHUSA KaXXAoMYy KaHany KoHTponnepa otBeaeHo 3 6uta. C nOMOLLbIO 9TUX
OUT KoOupyeTCsl COCTOosiHME KaHana. Bo3MOXHbl cregyluwme 3HayeHue COCTOSHUS
KaHana:

000 — BbIKITHOYEH;

— 001 - aktmBeH (paboTaer);
010 — 3aBepwun paborTy;
011 — peseps;
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100 — owmbka. HMumanusaums akTMBHOro KaHana;
101 — owmbka. 3anpeLleHHasn KOHUrypaums kaHana;
110 — peseps;

111 — owmbka. HekoppeKkTHbIN agpec.

HasHaueHue paspsnoB pernctpa cocTosiHvs npuBeaeHo Huke (Tabnuua 96).

Ta6bnuua 96 — buTbl permcTpa CoOCToOAHUN

but Umsa OnucaHue

2:0 CHO CocTtosHune kaHana 0
5:3 CH1 CocTtosHune kaHana 1
8.6 CH2 CocTosiHMe kaHana 2
11:9 CH3 CocTosiHMe kaHana 3
14:12 CH4 CocTtosHune kaHana 4
17:15 CH5 CocTtosHune kaHana 5
20:18 CH6 CocTosiHne kaHana 6
23:21 CH7 CocTosiHue kaHana 7
31:24 - -
34:32 CHS8 CocTtosHune kaHana 8
37:35 CH9 CocTosiHMe kaHana 9
40:38 CH10 CocTtosiHme kaHana 10
43:41 CH11 CocTtosHue kaHana 11
49:44 - -
52:50 CH12 CocTosiHMe kaHana 12
55:53 CH13 CocTtosiHMe kaHana 13
63:56 - -

— AkTuBHbIM cTaTyc DMA ycTtaHaBnuBaeTtcs, korga kaHan DMA Bknwo4eH (korga
none TY peructpa DPx ycTaHOBMEHO).

— Cratyc 3aBepweHuss DMA ycTaHaBnuBaeTcCd, Korga MocreaHas TpaH3akuus
DMA 3aBepLueHa.

— Cratyc owmnbkn DMA ycTtaHaBnuBaeTcsl, €Cnum oBHapy>XeHO 3anpeLieHHoe Wnn
OWKnBOYHOE COCTOSIHME.

B cnyyae ecnu obHapyxuBaetca owunboyHoe cocTtoaHne, DMA moxeTt
reHepvpoBaTb annapaTtHoe npepbiBaHWe, ecrnv OHO BKMYEHO, U BuTbl cTtatyca MOoryT
OblTb OYULEHbl TONbKO YTeHnem mn3 peructpa DSTATC. Peructpol DSTAT n DSTATC
AOIMKHbI YNTATbCH KakK COABOEHHOE UMW CHETBEPEHHOE CNOBO. YTEeHne 3aTUX perncTpoB Kak
CTaHgapTHOe CroBO HeonyCTUMO.

7.5.2.3 Peaucmp ynpasneHusi DMA

BuTbl pernctpa ynpaBneHUsi BbINOMAHAT OOHY €OAUHCTBEHHYI QYHKUUID —
npuoctaHoBka paboTbl cooTBeTCTBYKOLWEro MM kaHana DMA. [llogpobHoe onucaHue
paspsaoB pernctpa ynpasneHus npueeaeHo Hmke (Tabnuua 97).

Tabnuua 97 — BuTtbl peructpa ynpasneHus

Bur Nma OnucaHue
0 DMAO_P Maysa (ecnu 1) anga kaHana 0 DMA
1 DMAl1_P Maysa (ecnu 1) anga kaHana 1 DMA
2 DMA2_P May3a (ecnu 1) anga kaHana 2 DMA
3 DMA3_P May3a (ecnu 1) anga kaHana 3 DMA
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4 DMA4_P May3a (ecnu 1) onga kaHana 4 DMA
5 DMA5 P Maysa (ecnu 1) ons kaHana 5 DMA
6 DMA6_P Maysa (ecnu 1) onst kaHana 6 DMA
7 DMA7_P Maysa (ecnv 1) ans kaHana 7 DMA
9:8
10 DMA8_P Maysa (ecnu 1) ons kaHana 8 DMA
11 DMA9 P Maysa (ecnu 1) anga kaHana 9 DMA
12 DMA10_P Maysa (ecnv 1) ansa kaHana 10 DMA
13 DMA1l_P Maysa (ecnu 1) ans kaHana 11 DMA
15:14
16 DMAl12 P Maysa (ecnu 1) ang kaHana 12 DMA
17 DMA13_P Maysa (ecnv 1) ans kaHana 13 DMA
31:18

Pernctp ynpasnexHus DMA nmeet Tpu agpeca:

— DCNT — perynsipHbl agpec Afsi Y“TeHUs 1 3anucu.

— DCNTST — agpec anga ycraHoBku 6ut. [JocTyneH Tonbko no 3anvcu. 3anuch 1
yCTaHaBnMBaeT COOTBETCTBYHOLLNA BUT, a 3annucb 0 He M3MEHSIET ero 3HaYeHus.

— DCNTCL — agpec ans ouucTtkm 6ut. [JoctyneH Tonbko no 3anucu. 3anucb O
cbpacbiBaeT 3Ha4YeHue buTa, a 3anncb 1 He N3MEHSIET ero 3HayYeHue.

Mpwn yctaHoBKe 6uta naysbl B 1 cooTBeTCcTBYOWMIM KaHan DMA npuocTaHaBnvmBaeT
CBOI paboTy 1 BO30OGHOBNSAET €€ TOMbKO Nnocrne Toro, kKak but ctaHeT paseH 0.

Pernctpel ynpasnenns DMA (DCNT, DCNTST, DCNTCL) moryT 6biTb OOCTYMHbI
Kak HOpMmarbHOe, YASIMHEHHOE M CYEeTBEpPEeHHOe croBo. HadvanbHoe 3HaveHne DCNT
nocne cbpoca pasHo 0.

YnpaesneHne ©utom naysbl KaHanamum ¢ 4 no 13- OOBOSMbHO MPOCTOE T.K.
yCTaHOBKa OuTa naysbl 4519 HUX O3HA4aeT OCTAHOBKY reHepauun TpaH3akuun KaHanowm.
Mpn 3TOM BCe yXe 3anyLleHHble KaHanamn TpaH3akuMmM CrOKOMHO 3aBepLUAOTCS.

YnpasneHne 6utom naysbl Ans kaHanos ¢ 0 no 3-n 6onee crnoxHoe. OTO CBA3aHO C
TEM, 4YTO TpaH3aKuMM 3TUX KaHaNoB COCTOAT M3 [OBYX CaMOCTOATESNbHbIX YacTew:
TPaH3aKUMN YTEHUSA OaHHbIX U3 UCTOYHMKA B Bydpep DMA n 3aTeM TpaH3akumm 3anucu
AaHHbIX 13 Bydepa no agpecy npuemHuka. KaHan mMoxeT 3anyckatb 40 8-Mu TpaH3akuumin
YTeHus1, Npexae 4Yem XoTsa Obl ogHa TpaH3aKumMsa 3anncu BbINOSTHUTCA. BbuT nayabl BnusieT
TOMBKO 3a 3anycK TpaH3akuun YteHusi. Ho yctaHoBka BuTa naysbl He O3HavyaeT, YTO KaHan
ocTtaHoBusl paboty. OTo OyaeT caenaHo, TOMbKO Korda BCe 3anylleHHble TpaH3akuuu
yTeHuns 3arpy3at B Oydpep OaHHble M 3aTeM BbLINOMHATCA BCE COOTBETCTBYIOLLME UM
TpaH3akumn 3anucu. lNonb3oBaTenb, Nocrne ycTaHOBKM OuTa naysbl, MOXET 3axOoTeTb
M3MEHUTb HACTPOMKM KaHana. B pesynbtate 3T0 npuBedeT K noTepe MNpOYMTaHHbIX
AAHHbIX T.K. onepauun 3anucu MoryT ObiTb cObpolleHbl. YTobbl 3TOro He NPon3oLuso,
kaHan DMA nocne yctaHoBku 6uTa naysbl gns kaHanoB 0-3 CMOTPUT, eCTb NN Yy Hero
He3aBepLUEHHbIE TpaH3aKUMK 3anucu U, ecriv TakoBble UMEKTCA — KaHan reHepupyeTt
curHan 6nokmpoBkn goctyna Kk SOC wuHe co CTOpoHbl fapa. Takum obpasom, ecnu
npoueccop cpasy nocne 3anvcu duta naysbl NbiTaeTca NnpomnssBecty onepaumo Ha SOC-
LUMHE, TO OH MOXEeT ObITb OCTAHOBNEH Ha HEKOTOpoe BpeMs. [laHHOe Bpemsi MOXeT BbiTb
3HauYuTenNbHbIM, €Cnv KaHan paboTaeT C BHELWHEN NaMATb0. ATO 06CTOATENBCTBO HYXXHO
yunTbiBaTb npu pabote ¢ kaHanamu 0-3. o BO3MOXHOCTU HE CTOUT UCMNONb30BaTb OUT
naysbl Ansi kaHanos 0-3, ecny UCTOYHUKOM [aHHbIX AN KaHanoB SABNSAETCS BHELUHASA
namaATb U NPU 3TOM Heobxoanma BbICOKasA CKOPOCTb peakunn Ha npepbiBaHuE.
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7.5.3 Onepauuun DMA koHTponnepa

7.5.3.1 DMA ynpaesnieHue nopmamu cesi3u

UeTbipe nopTa cBs3M npoLeccopa cnocobHbl ncnosnb3oBaTb BoceEMb kaHanos DMA
ansa obpaboTkm npuema m nepegayn gaHHbix. [isa DMA kaHana npynucaHbl K KaxXgomy 13
noptoe cBA3W. KmeeTca opHO3HayHOe COOTBETCTBME MeXOy MNPUEMHUKOM U
nepenaTtyMKoM KOHKPETHOro rnopTta CBA3WM U COOTBETCTBYIOLUM UM KaHarnom DMA:
— [NpreMHuK nopTa CcBA3M NMeeT cooTBeTCTBYOWNN eMy peructp TCB nonydatens
B kaHane DMA.
— lNepepaTtuMk nopTa CBSA3NM WUMEET cooTBeTCcTBylOWwMn emy pernctp TCB
npuemMHuka B kaHane DMA.

[na nepegayn n3 BHyTPEHHEN UMM BHELUHEN NaMSTU B NOPTbI CBA3U UCMOSb3YHOTCA
KaHanbl 4-7. PerucTpbl MCTOYHMKA TCB nporpamMMmnpyoTcs agpecom
BHyTpeHHewn/BHewHen namatn DI, nHkpemeHtom agpeca DXM, konuyectBomMm crnoB Ansi
nepegayn DXC u ynpasnswowmmm paspsgamu DP. Mo okoH4YaHun nporpammMmmpoBaHus
TCB, aBTOMaTM4yeCckM HaunHaeTCcs nepegadya M NPOAOSMKaeTCa A0 3aBepLUeHus nepenayn
6rnoka. lNMpyn 3aTOM TpaH3akuMuM Bcerga WHUUUUPYHOTCS nepefaTyMkoM rnopTa CBA3WM B
MOMEHT, KOorfa OH roToB NPUHATL HOBYHO MOPLMIO AaHHbIX. [JaHHbIA npouecc NoBTopsaeTcs,
noka 6noK AaHHbIX He NnepefaeTcs NOSIHOCTLIO.

[Ona nepegayM u3 nopTa CBA3WM BO BHYTPEHHIOW WM BHELUHIOK NaMsThb,
ncnonb3ytTcs Kananbl 8-11. Pernctpbl npuemHuka TCB nporpammupytoTcsi agpecom
BHyTpeHHeun/BHewHen namatn DI, nHkpemeHtom agpeca DXM, konuyectBoMm cfoB Ans
nepegaun DXC u ynpasnsawowmmm paspsgamm DP. 1o okoH4YaHMM nporpamMmmMmmpoBaHust
TCB, aBTOMatmyeckn HadvMHaetTca nepefada. [lpy 3TOM  TpaH3akuMm  KaHana
MHULMUPYIOTCH MPUEMHUKOM MOpTa CBA3WM B MOMEHT, KOrga y Hero eCcTb NpUHATbIe
AaHHble. [locne reHepauun 3anpoca, NPUHATbIE NMOPTOM CBSA3M [AAHHbIE CYUTbIBAKOTCS
COOTBETCTBYKOLNM KaHarioMm DMA u oTcbinalTca no agpecy nonydatensa. [JaHHbIN
npouecc NoBTopsieTcs, Noka 6ok AaHHbIX He nepefaeTcsi MOMHOCTLIO.

KonnuyectBo cnoe ansa nepegayun unu npuema onpegenserca kak konndyectso DXC
nnun konmyectso DXC ymHoXeHHOe Ha konudectBo DYC (ecnu pexum 2D yctaHOBreEH),
HO B NoboM criyyae paspelleHa nepegada unvm npuem ToNbKO CHETBEPEHHBIMWU CIIOBaMM.
MpueMHMK nopTa CBA3WM MOXET curHanusvpoBatTb KaHany DMA 3akoH4uTb OTcuyeT
KonuyecTtBa nepegad o toro, kak cyetdnkn DXC n DYC ncuepnaHnbl. Takke DMA moxeT
CUrHanNU3npoBaTb NepeaaTymKy nopta CBsA3K, YTO Obifa BbINOMHEHA OTNpaBka NocrnegHero
onepaHpga.

7.5.3.2 DMA ynpaesneHue HeWHUM OPMoOM

lMepepaya p[aHHbIX Yepe3 BHELWHUM MNOPT, MNOCPEOCTBOM KNacTEPHOW  LUMHBI,
nepemMeLlaeT OaHHble MeXAy BHYTPEeHHeW NaMATbio npoueccopa UM BHELWHEW MamATbio
WM BHELWHUMW YCTPOMCTBaMM BBOAA-BbiBoda. [ns nepefayum wn3 BHYTPEHHEW BO
BHELLHIOI NamsaTb, B pernctpbl CTOMHUKA TCB 3anucbiBaeTca agpec BHyTPEHHEN namsaTu
DI, npupaweHnue agpeca DXM, konuyectBo crnoeB gns nepegadn DXC n ynpasnswowme
paspsagbl DP. Peructpel TCB npuemMHunka 3anonHaTCa agpecomMm BHelwwHen namaTtu DI,
npupaweHmnem agpeca DXM, konuyectsom cnoB angd nepegadn DXC n ynpasnsatowmmm
paspsgamu DP. Tlpu nepepade B 06paTHOM HaMpaBfeHMM WCTOYHUK U NPUEMHUK
MEHSATCA MeCTaMM.

[Mocrne OKOHYaHMS HACTPOWKKW, nepedadvya HayYMHAETCA aBTOMATUYECKU U
npogorkaeTcs 0O MNOMHOW nepefadn 6noka. Nepegayn BbINOAHATCA nopuusMn (No
OQHOMY onepaHgy Ha TpaH3akumio). pn 3TOM KaHan MOXET MHMUMMPOBATb TPaH3aKLMM
HenpepbIBHO, NTIMOO MO 0QHOM TpaH3aKuMn nocne kaxagoro nvnynsca nDMAR3-0.
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[na BHeLWHero ycTponcTBa v BHelwHen namatu (Tonbko SDRAM) numeetcs pexum
paboTbl KaHana, MO3BOMANLWMIA BbIMNOMHUTL MEPECHINIKY MeXay HUMW Hanpsmy no
BHELUHEN LWMHe 6e3 yyacTms BHYTPEHHUX LWKH npoueccopa (nepegaya B pexume flyby).

BHelwHee ycTponcTBO BBOAA-BbIBOA4A, B OTNMYME OT namsaTn, coobliaeT kaHany
DMA 0 roToBHOCTU K nepeaade AaHHbIX. YCTPOMCTBO-UCTOYHUK FOTOBO, €CIN Y Hero ecTb
AaHHble Anga 3anucu. [puemMHUK roToB, ecriv y Hero ectb MecTo B Oydepe 3anucw.
CyuiecTByeT BE TEXHUKN CUHXPOHM3aumn aTux yctponcts ¢ DMA kaHanamu npoueccopa:

— WcToYHMK 1 npueMHuK MoryT noareepxaatb 3anpoc NDMARX Kaxabi pas npu

rOTOBHOCTU Nepefadn HOBbIX [aHHbIX. 3anpochl akKyMynupyloTcs B KaHane, u
npy WMX HanMuMM TpPaH3aKuusa 3anyckaeTcda MO COOTBETCTBYIOLEMY KaHany.
Bo3moXHO akkymynupoBaHue o 15 3anpocos.

— WNCTOYHMK, KOTOpPbIN MOXET OblTb BeAyLMM Ha KIaCTEePHON LUMHE MOXET
3anucbiBatb gaHHble B pernctp AutoDMA. lNMocne Toro Kak AaHHble 3anncaHbl B
pernctp AutoDMA, «kaHan AutoDMA nepepaet npuHATbIE [aHHble B
COOTBETCTBUM C €ro HacTponKamu.

Ona nepefjayn [aHHbIX MeXAy BHYTPEHHEM W BHELWHEW nNaMATblo  MOryT
MCNONb30BaTbCs AaHHblE WPUHON 32, 64 1 128 6uT. B 0OCHOBHOM Anst paboThbl C BHELLHEN
namMsaTbio Mcnonb3yTca kaHanbl 0-3. OgHako NopThl CBA3W TOXEe MOryT nepefaBaTb
AaHHble pa3MeLleHHble BO BHELWHeW namMaty nubo NpuHUMaTb OaHHble BO BHELLUHIOH
namsThb.

[Mpoueccop MMeeT HECKONBbKO BHELUHWX BbIBOAOB, KOTOPbIE MCMOMb3YIOTCHA TONBKO
ans onepaumn DMA. OnncaHue 3Tux BbIBOAOB npuBeaeHo Huxe (Tabnvua 98).

Tabnuua 98 — OnucaxHue BbiBogoB DMA BHelwlHero noprta

CurHan OnucaHue

nDMAR3-0 BeiBoabl 3anpoca cepsuca DMA. PaspeluatoT BHELLUHMM YCTPOMCTBaM
BBOAa/BbIBOAA 3anpalwumBath cepuckl DMA 13 npoueccopa. MNMpu Hanuymm
aKTMBHOIO 3anpoca Ha HekoTopom NDMARX, COOTBETCTBYHOLLMIA MY KaHar
DMA BLINOMAHUT Nepegadvy onepaHaa B COOTBETCTBMM C HACTPOMKaMm
kaHana. KaHan DMA urHopumpyeT BHELLHUI 3anpoc eCnn OH He
NHMUManmn3mpoBaH nNMbo ecnu BUT paspeLLeHns BHELLHEero 3anpoca
cbpoweH. BeiBogpl 3anpoca NDMAR3-0 4yBCTBUTENBHbI K OPOHTY.

nIOWR 3anuck ycTponcTea BBoga/Bbisoga. icnonbsyetca B pexume FLY _BY.
[aHHbIN curHan Nno3BonseT 3anucaTb CYUTbIBAEMbIE U3 BHELLHEN
ANHaMNYECKoN NaMsTu JaHHbIe BO BHELLHee YCTponcTBo 6e3
MCNoNb30BaHMsA PECYpPCOB npoLeccopa.

nlIORD UTteHune ycTponcTtea BBoAa/BbiBoga. Mcnonbayetca B pexuve FLY _BY.
[aHHbIN curHan Nno3BonseT NpoYMTaTh JaHHbIE N3 BHELLHErO YCTPOUCTBA U
Cpasy Xe 3anucaTb MX BO BHELLHIOK AMHAMUYECKY0 NamsTb 6e3
MCNoNb30BaHUSA PecypcoB npoleccopa.

PaspelueHne BbIXOOHOrO curHana ycTponcTea BBoga/BblBoga. Paspeluaet
BbIXOA4HbIM Bydepam BHELUHEro yCTpOMCTBa BBOAA/BbiBOAA COBEpLUATb
TpaH3akuum FLY_BY mexay yCTpoOMCTBOM M BHELLHEN NaMATbi. AKTUBHBIN
BO Bpems TpaH3akumi FLY BY

nIOEN

Mpn poctyne K BHeWwHeW namsatTu KoHTposnnep DMA  wucnonb3yeTr Te Xe
MHTepdEeNCHbIe CUrHarnbl, YTO U SAPO NpoLeccopa.

7.5.3.3 Peaucmp ynpaeneHusi AutoDMA

Kananbl AutoDMA (kaHanbl 12 1 13) MCnonb3yrT pexum paboTbl, B KOTOPOM
KoHTporinep DMA BbiCTynaeT B poSfiv BeOOMOro YCTPOMCTBA W BUAEH ONA BeayLmnx
YCTPOMUCTB Kak [fABa BupTyanbHbix pernctpa: AutoDMAO (kaHan 12) u AutoDMA1
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(kaHan 13). Korga BHeWHUN BegyLMA (XOCT UMW OPYron npoLeccop) 3anucebiBaeT B OAWH
n3 pernctpos AutoDMA, aTOT perncTp reHepmpyeT 3anpoc K NpUnMcaHHoOMy emMy KaHany u
DMA «kaHan nepefaeT pdaHHble BO BHYTPEHHIOD MaMATb B COOTBETCTBUM C
3anporpammupoBaHHbiM B HeM TCB. [Ina nepegayn gaHHbIX MeXay perucrpamu OaHHbIX
N BHYTPEHHEN NaMATbIO MOTYT UCMOSIb30BaTbCA BHYTPEHHUE OaHHble WupuHOn 32, 64 1
128 owur.

Kanan AutoDMA BkntodeH, ecnu none TY B peructpe DP He paBHO Hynto. KaHan
MOXET NogaepXmBaTb LLeNOoYKn onepaLmn.

Ecnn nponcxogut 3anunck B pernctp AutoDMA, korga kaHan BbIKITHOYEH U HEe 3aHAT
3arpyskon HoBoro TCB uenoyku, 3anucaHHble [daHHble TepsiloTCs, MNpoUCXoauT
npepbiBaHne annapaTHON owmnbkn 1 owmnbka oTpaxaetcs B pernctpe SYSTAT.

Ecnu 3anuck B pernctp AutoDMA npoucxoguT, koraa kaHasn BbIKIMKOYEH, HO 3aHAT
3arpyskon TCB HoBoW Leno4vku, TO AaHHble nomewjarTcs B 6ydep n nepeparoTcs no
HasHadeHuto, korga 3arpy3ka TCB pgns kaHana 3aBepliaetcsa. B atom cnyyae Het
reHepauum oLnBKN.

7.5.4 DMA nepepaua
Cneaytowme nogpasgensl onucbiBatoT paboTy koHTponnepa DMA.

7.5.4.1 Adpecayusi namssmu

KoHTponnep DMA nogaepXuBaeT CrOBHYHO agpecauuto namatn. 3TO O3Hayaer,
4YTO MUHMMArbHOW agpecyeMon eanHULEn aBnseTca 32-paspsgHoe CroBo U agpec B 32-
pa3psagHOM MHOEKCHOM perncTpe ectb agpec crnosa.

bnarogapa 32-paspsagHomy pernctpy agpeca, DMA moxeT nonyyaTb O0CTyn K
NOSIHOMY agpecHOMY MPOCTPaHCTBY npoueccopa. Kaxabl KaHarn BKAOYaeT peructp
nugekca DI n none mogmdmkaumm DXM B cBoéM pernctpe TCB, koTopblie MCNONb3yHTCA
ana agpecaumn bydepa AaHHbIX B namatu. 32-6utHein pernctp TCB DI cogepxut
HayanbHbI agpec 6noka U AOMKEH UHULMANU3NPOBaTbLCS CTApTOBbIM agpecom Bydepa
AaHHbIX. MNone mogndukaumm DXM cooepXut 3Ha4YeHne Co 3HaKOM (T.e. MONOXUTeNbHOe
unu oTpuuaTenbHoe), AnuHon 16 wnun 22 6uta, U onpeaensieTr BENMYMHY W3MEHEHUS
agpeca nocre BbINOSIHEHUST KaXOoW TpaH3akuun. WM3ameHeHHoe 3HayeHue afpeca
ncnonb3yetcs B crnegywowen TpaHsakumm. Camo 3HayeHue agpeca B peructpe DI He
yKasblBaeT Ha agpecaumio BHYTPEHHEN UM BHeLWHen namatn. [ns Toro 4ytobbl ykasaTb
KakoMy TuMy namsTu COOTBETCTBYET afpec, UCMOoNb3yeTcs OONONHUTEeNbLHoe none TY B
pernctpe ynpasnenus DP 6noka TCB. Ecnu B pe3dynbTate mogmdpukaumm agpec BbingeT
3a rpaHvubl CylecTBylOWENn NaMaTM UM CMeHUT obnacTb BHYTPEHHeW namMsaTu Ha
BHELLHIOW (U1 HaobopoT), KoHTponnep DMA Bce paBHO 6ygeT obpawiatbca K obnactm
namMsiTM B COOTBETCTBUM C nonem TY.

lMepenaBaemMble [OaHHble MOryT OblTb CTaHAAPTHbIMW, COBOEHHLIMU UMK
cyeTBEpPEHHbIMM cnoBamun. ATO yka3sbiBaeTca B none LEN pernctpa ynpasnexus DP.

Kaxgbin kaHan DMA wnmeet none konuyectBa DXC B peructpe DX, kKoTopoe
AOIMKHO ObITb MHULMaNM3MPOBaHO KONMWYECTBOM CIIOB ANA nepefadn, He3aBUCMMO OT
ANWHBI AaHHbIX (32, 64 nnu 128 6uT). CYeTYMK KonmMyecTBa YMEHbLUIAETCH MOCe Kaxaoun
nepegaum DMA B pgaHHOM kaHane. 3HayeHus yMeHblleHWs paBHbl 1, 2 unm 4 un
onpepgensattca nonem LEN. Korga konuyectBo pocturaet 3HadeHus Homnb, DMA
3aBepliaeTcss M MOXeT ObiTb CreHepupoBaHO npepbiBaHUSA AN UHOPMUPOBAHUS
npoueccopa.

Ecnu none konnyectsa DXC B TCB DX uHuuymnanusumpyetca Hynem, DMA nepegava
Ha 9TOM KaHane BO3MOXHa MW 0OydeT COOTBETCTBOBATb BLINOSIHEHUIO MNepeaayn
MaKCMMasnibHO BO3MOXHOIO KONMYeCcTBa AaHHbIX. OTO NPOMCXOAUT U3-3a TOro, YTO nepsas
nepegadva Ha4dMHaeTcHa A0 TOro, Kak NpoBepsieTcs 3Ha4YeHMe KONM4ecTaa.
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3HavyeHne KonMyecTBa aHanuaumpyeTcsl nocrie BbliMTaHus U3 Hero 1. BepHbin
cnocob oTkntounTe DMA kaHan — copocutb none TY B COOTBETCTBYHOLLEM yNpaBsoLWEM
perucrpe.

7.5.4.2 [lMpuopumemsi kaHarnoe DMA

Cuctema npuopuTeToB ucnonb3dyetca npu Bblbope kaHana DMA gns
obcnyxuBaHusl, T.K. B OQHOM TakTe MOXET MOCTYNUTb aKTMBHbLIN 3anpoc bornee yem oT
ogHoro kaHana DMA. HanomHum, 4to B 3aBucumocTn ot 6uta PR B pernctpe DP 6noka
TCB, kaHan MoXeT OTHOCUTbLCS K rpynne KaHanoB C BbICOKMM MPUOPUTETOM UMK K Fpynne
C HU3KMM npuopuTeToM. BHYTpPM Kaxkgomn rpynnbl KaHaNoB MUCMNoSb3yeTca (OUKCUpOBaHHas
cuctemMa npuopmuTeToB MeXxay kaHanamu. Tabnuua 99 onucbiBaeT kaHanel DMA B
nopsgke yMeHbLUIeHNa NpuopuTeTos.

[MpropuTeT ycTaHaBNMBaeTCa NCXOOA U3 CneayoLwmx COodpaXeHnn:

— Bxogsuwme paHHble nmeroT Bonee BbICOKMA NMPUOPUTET, YeM Ucxoadlme, Ans
YMEHbLUEHNA BEPOSATHOCTM MPOCTOSA KrNacTEPHOW LWKWHbLL. [Ona 39TOro KaHasnbl
pernctpbl AutoDMA umetoT Bbicovanwmin npuoputeT. NpuemMHKM nopToB CBS3U
nMeloT Bonee BbICOKUA MPUOPUTET, YEM NepeaaTymKu.

— KaHanbl nopToB CBA3N UMEIOT Bonee BbICOKUA MPUOPUTET, YEM KaHanbl obLero
Ha3HadyeHusa, T.K. Ux Bonee HM3Kag NPoONyckHasi CNOCOBHOCTb He [OSmKHa
GrnoknpoBaThb LUMHY.

— KaHanbl obuwero HasHa4yeHUs1 ONOSTHUTESNTbHO UMEKOT LIMKITUYECKN N3MEHSEMbIN
npuopuTeT B nocregosatensHocTn 3-2-1-0.

KoHTponnep DMA aHanuaupyeT 3anpocbl OT BCEX KaHAnoB BHYTPU ABYX rpynn 1 B
TeyeHne OAHOro TakTa onpefensdeTr KaHam C caMbiM BbICOKMM npuoputeToM. KaHan,
BblOpPaHHbIN BHYTPU BbICOKOMPUOPUTETHON rpynmnbl, UMEEeT NPenMyLLecTBO Hag KaHarom
00bl4yHOM rpynnbl. BbilbpaHHOMY KkaHany B TeKkylwleM TakTe npefocTaBnseTcss npaso
BbINOSIHUTL TpaH3akuuio. B cnegytowem Takte apbutpaxk noBTopsieTcs.

3arpyska uenodkm TCB nonyyaeT npuopuTeT kaHana. Hanpumep, nepegadva
AaHHbIX KaHana ¢ 6onee BbICOKMM NPUOPUTETOM NPOM3BOAUTCS nepen 3arpy3kon Lenoyku
TCB c 6onee HU3KUM NPUoOPUTETOM.
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Tabnuua 99 — lNMpuopuTteTbl kKaHanos DMA

Kanan OnucaHune Mpuopurter

Kanan 13 Hanbonee Bbicokui

Peructpsl AutoDMA
Kanan 12

Kanan 11 (Link 3)

Kanan 10 (Link 2)

. MpreMHuKn NopToB CBA3N
Kanan 9 (Link 1)

Kanan 8 (Link 0)

KaHan 6 (Link 2)

(

(
Kanan 7 (Link 3)

(

(

MNepepatynkm NOpTOB CBA3N
KaHnan 5 (Link 1) P P

Kanan 4 (Link 0)

Kanan 3 (nDMAR3)

Kanan 2 (nDMAR2)

KaHnanbl oOLLero HasHa4eHus
Kanan 1 (nDMAR1)

Kanan 0 (nDMARO) HaunbGonee H13kun

7.5.4.3 Luknu4ecku npuceauesaemMsblili npuopumem

Ona kananoB 0-3 cgenaHa pononHuTenbHaa Moaudukaumss — UMKINYECKUi
NPUOPUTET BHYTPU UX FPynnbl. OTO O3HAYaAET, YTO MOCMEe KaXAoro uukna apbutpaxa
npuopunteT KaHanoB 0-3 MeHsieTca umknumyecku. lNMpuoputeTbl KaHanoB nocrne cbpoca
cnegyowme:

— KaHan 3 (Cambiii BbICOKUI);

— Kanan 2;

— Kanan 1;

— kaHan 0 (camblin HA3KUR).

Kaxgbin pas, ecnun ogHomy wn3 kaHanoB 0-3 npepoctaBnsnacb BO3MOXHOCTb
BbIMNOSTHATb TPaH3aKUUI0, NMPUOPUTET KaHanNoB MeHsIeTCA. ToNbKo YTO paboTaBLUMA KaHan
nony4yaeT BbICOYAWMLLMA MNPUOPUTET, OCTamnbHble MNPUOPUTETLI pPaACCTaBMATCA, Kak
OnMucaHo Bblle, HO Mo uMkny. Hanpumep, ecnn kaHan 1 B TeKyweM TakTe BbINOSHAET
TpaH3aKuuio, TO B CrieayoLeM TakTe NPMOPUTET KaHanoB CreayloLwwmi;

— kaHan 1 (cambiii BbICOKMI);

— kaHan 0;

— KaHan 3;

— KaHan 2 (caMbll HU3KUR).

Ecnuv cnegyowyto TpaHsakumio genaet kaHan 0, To npuoputeTsbl cnegyrowue:
— kaHan 0 (camblil BbICOKUN);

— KaHan 3;

— Kanan 2;

— KaHan 1 (camblin HA3KUR).

MpuoputeTbl kaHanoB 0 — 3 ocTalTCA HEU3MEHHbIMU Mpu BbIOOpe KaHanos C
bonee BbiCOKMM npuoputetoMm (4-13). O OKOHYaHUM TpaH3akuun KaHana c ©Gonee
BbICOKUM MPUOPUTETOM, NOPSAOK NPUOPUTETOB B KaHanax 0-3 coxpaHseTCca NPeXHUM.

© AO «lKK MunaHdp» 196




Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

B npumepax Bbilwe nogpasymeBarnoch, YTO BCE YETbIpe KaHarnbl He yCTaHaBnMBalT
6uT npuoputeta B TCB nnun Bce ycTaHaBnNuBaloT, T.e. NpuHagnexaT ogHou rpynne. Ecnu
OOWH unu Gonee KaHan yCTaHOBMEHbl Ha BbICOKUM MPUOPUTET, LIMKIIUYECKUIN anroputM
NPpUMeHsieTCa ANS Kaxaon rpynnbl B OTAenbHOCTW. Hanpumep, ecnu nocne cbpoca y
KaHana 2 yctaHoBreH 6ut npuoputeTa, NpMOPUTETLI criegyloLme:

— KaHan 2 (yctaHoBneH 6ur);

— KaHan 3 (camblil BbICOKUN);

— Kanan 1;

— kaHan 0 (cambln HA3KUN).

Ecnu kaHan 1 3anpalwuvBaeT JOCTYN U Nory4YyaeT, cxema NpuopmuTeToB creayroLlas:
— KaHan 2 (ycTaHOBMEH 6uT);

— kaHan 1 (cambiii BbICOKMI);

— kaHan 0;

— KaHan 3 (Cambli HA3KKI).

Ecnn B TeyeHne paboTbl kaHana 1, kaHan 2 reHepupyeT 3anpoc, TO OH nonyyaet
aoctyn u pabota kaHana 1 npepbiBaeTcs. [locne oKoHYaHUs Nepenayn kaHanom 2, cxema
NpUopuUTETOB Af1s1 KaHanoB C bonee HU3KMMKU NpuopuTeTaMm He MeHsieTcs U kaHan 1
BbIUrpbIBaeT apbutpax m npogormkaeT nepenady. Ecnu Gonee ogHoro kaHana umeroTt
YCTaHOBIIEHHbIA OUT npuopuTeTa, apbuTpax Mexagy 9TUMM KaHanamu npoxoauTt B
aHarnornM4yHoOn LMKNUYeCcKon MaHepe.

7.5.4.4  [lpuopumem DMA Ha éHympeHHUX WUHax rnpouyeccopa

KaHan DMA, BbiMrpaBLunm apbuTpax nNpuopuTeTOB Cpean BCEeX KaHanoB BHYTPU
KOHTponnepa, nony4yaet BO3MOXHOCTb BbIMOMHUTbL TPAH3aKUMIO U reHepupyeT 3anpoc K
O[IHOMY U3 OBYX pecypcoB cucTtemsl (PucyHok 15):

— SOC IFIFO — BxogHon 6ygep SOC-uHTepdbenca aons goctyna K BHYTPEHHEN

namaTu;

— EBIU OFIFO - BbixogHOM Oydoep BHeLWIHEro wuHTepdpenca ansa [ocrtyna kK

BHELLHEN NaMATH.

Mpn apbutpaxe 3anpocoB Kk SOC IFIFO koHTponnep DMA uMmeeT cambli HA3KUI
npuoputeT. MNepBbiMK NonyyatoT 4ocTyn NMbo cunTbiBaemble npoueccopom ¢ SOC-LWKHbI
AaHHble, nMbo 3anpoc ot EBIU IFIFO BHelwwHero nHtepgenca.

Mpn apbutpaxe 3anpocosB k EBIU OFIFO koHTponnep DMA Takke MmeeT cambli
HU3KMIA npuopuTeT. epBbiM Nony4aeT AocTyn A4po npoueccopa. pn aToM He umeet
3Ha4YEeHUNS BbICOKONPUOPUTETHLIN 3anpoc DMA unun Her.

Kananel DMA 8-11, pabotawowme C nNpuemMHuKamum MOpTOB CBA3W, MONyyarT
AaHHble 13 OydhepoB npuemHuka Hanpsimyto 6e3 apbuTtpaxa poctyna. Kananel 4-7,
paboTatolime ¢ nepegaTynkamm NopToB CBSA3M, 3aryCcKalT TPaH3aKUMKM YTEHUSA BHELUHEWN
NN BHYTPEHHEN MaMsaATM M Ha 3TOM uX paboTa 3akaH4ymBaeTcs. [MpoynmTaHHble AaHHble
CaMOCTOATENbHO MNOCTYNalT B nepegatyuk nopta ceasu m3 EBIU IFIFO (npu yteHum
BHewwHen namatn) unm SOC OBUF (npu 4TeHun BHyTpeHHen namaTtn). MNpu atom oba atn
MOAYNSA Mpu 3anncu AaHHbIX B MOPT CBA3U y4acTBYylT B apbutpaxe 3a goctyn k SOC-
wuHe. 3anpoc SOC OBUF umeet HauBbicwuunn npuoputeT, ganee naet EBIU IFIFO n
caMbI HU3KUIW NPUOPUTET Y Aapa npoleccopa.

7545 Lenoyka DMA

TpagvumnoHHbIn  anroputm  pabotel DMA 3akntovaeTcs B NporpaMMupoBaHUM
npoueccopom kKaHana DMA, BbinomnHeHWe KaHanoMm nepefayv gaHHbIX U reHepauum
npepbiBaHNA nocrne 3aBeplueHns paboTbl. B oTBeT Ha 3anpoc npepbiBaHWS MpoLeccop
MOXET 3anporpammMmpoBaTh KaHan Ha HOBYIO nepeaauvy.
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Wcnonb3oBaHne uenodyek B DMA nosBonseT KOHTPONMepy aBTOMaTUYeCKU
nHUUManuanposatb cebsa cnegywowen nepegaderd 6roka AaHHbIX NOCre 3aBepLueHus
nepegayv Tekywero 6noka. Mpu aTom yyactme npoueccopa He TpebyeTcs, 1 OH SKOHOMUT
BpeMSsi, KOTOpoe noTpaTtun 6bl Ha 06paboTKy NpepbiBaHMS U NPOrpaMMMpoBaHME HOBOTO
obmeHa. Mcnonb3yss mexaHu3M Uenoykn, MoryT ObiTb OpraHM3oBaHbl MHOXECTBEHHbIE
onepaunn DMA c pasnuyHbiMu aTpnbytammn n yCcTponcTeamu BBo4a-BbiBOAA.

Ona  nopggoepXkn LEnoYkM B NEPBYHO  odepedb  UCNOMb3ylTcs  OuUThbI
pernctpa TCB DP:

— but CHEN paspeLueHns Lenoyku.

— MNone CHPT ykasaTens Ha uenoyky. OTO agpec B NamsiTu, KOTOPbIN COOEPXKUT
cnegytowmn TCB pagnsa  3arpy3km (roe cogepXutcs  afpec, WHKPEMEHT,
KONMMYeCTBO CMNOB NS nepefayn u ynpasnsiowune paspsagbsl Ans cnefyoulero
nepegasaemMoro 651oka).

— MNone CHTG npuemHuka Hosoro TCB. lNMpoyntaHHoe n3 namatn 3HadeHne TCB
3arpyxaetca B kaHan DMA ykasaHHbI B JJaHHOM More.

Takum obpasom, B kaxgom TCB kaHana wvmeeTca mexaHusm, 4ToObl nocne
OKOHYaHus paboTbl 3arpy3unTb B pernctp TCB HoBoe 3HavyeHne komaHgHoro crnosa. M3-3a
OorpaHu4eHusi pasmepa ykasaTensi, XpaHeHue 3Ha4YeHW LiernoyYeKk BO3MOXHO TOSIbKO BO
BHYTpPEHHen namaTn npoueccopa.

CyLiecTByeT HECKONMNbKO OorpaHnveHnin Ha uenodkn DMA mexay kaHanamu:

— [na kaHanoB 0-3 BO3MOXHa noggepXka TONbKO OLHOKaHAsNIbHOM LIenoyku, T.e.

none CHTG He nmeeT 3HadYeHus1, n HoBbii TCB Lenodkn MoxeT ObiTb 3arpy>KeH
TONbKO B Bbi3BaBLWIMKA €€ kaHan. [pu atom B obomx TCB kaHana 6ut CHEN
[OMMKEH BbITb YCTAHOBMEH T.K. A4S paboTbl 3TUX KaHANoB Hy)XHa 3arpyska ABYX
TCB.

— [Ona kaHanoB DMA nopToB CBSI3W BO3MOXHa MeEXKaHanbHasd uUenodka, Korga
OQVH KaHan MOXeT 3anyckaTb paboTy B Apyrom kaHane. Hanpumep, kaHan 8,
NpVHAB GNOK AaHHbLIX U 3arpy3vB €ro B NamsaTb, MOXET MHULMMPOBATL kaHan 4
Ha nepeaavy NPUHATBIX OAHHbIX.

BkriroyeHue u 8bIKJ/THOYEHUE UernoYvyek

Mepepaun DMA 3anyckatoTcsi 3anucbio cveTBepeHHoro crioea B peructp TCB
(kaHanbl 0-3 TpebywT 3arpy3knm oboux pernctpos TCB). Llenodka obpasyetca npu
ycTaHoBreHHoMm 6ute paspeweHns CHEN un, ecnn ykasatenb uyenodkn CHPT gaBngaeTtcs
paspeLleHHbIM aapecoM.

Mone CHPT B TCB DP moxeT ObITb 3arpyeHo:

— [Npu HMymnanusauumn kaHana;

— Bo Bpems paboTbl kaHana (BCTaBKa LIEMOYKN).

B nepBom BapuaHTe nonb3oBaTeNb 3apaHee 3HaeT, YTO HeOBXOOUMO BbINOSTHUTb
HECKONbKO pa3HOOOpas3HbIX nepefad u nporpaMmMumpyeT LEenouvky onepauui, sarpyxas
nepsbii TCB B kaHan, a Bce nocnegyowme TCB coxpaHasa BO BHYTPEHHEN NaMATu.

Bo BTOpOoMm crnyyae nonb3oBaTtenb 3anyckaeT nepegadvy opHoro 6noka, HO B
npouecce BbINOMHEHUS nNporpamMMbl  (BO3MOXHO — OpPYrMM  MpoLEeccoM) BO3HUKaeT
HeobxooMMOCTb B nepepgaye HoBoro 6noka paHHbiX. B aTom cnyyae nporpamma
onpegensieT, 4To TpebyeMbl KaHan akTMBEH U yCTaHaBnMBaeT A4S JaHHOro kaHana out
nay3sbl. OTO BbI3blBAET MPMOCTAHOBKY paboTbl KaHana u NO3BONAET nNporpaMmme

— Ecnn uenoyka onepaumi B aktmeHoMm TCB He BkNoYeHa — oOpraHM3oBaTtb

BCTaBKy Lenoykn nytem yctaHoBkn 6uta CHEN B 1 1 3arpyskun nonsa ykasatens
CHPT HeoOxoanmbim 3HavyeHneM. 3HadveHmne TCB HoBon nepegaymn coxpaHsieTcs
BO BHYTPEHHEN namsATun.
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— Ecnu uyenodka onepauun BknoveHa — gobaButb B KOHel, (Mnu B noboe mecTto)
CnnCKa LernoYeKk CBOK 3anuchb.

[Mocne BbINOMTHEHUSA ONUCAHHbLIX OENCTBMI NPOLECCOP MOXeT copocuTb GUT naysbl
N KaHan npogosmkuT paboTty. lNMocne cbpoca Guta nayabl, NPUOCTAHOBEHHbBIA aKTUBHbIN
KaHan BbINOMHAET MOBTOPHbLIA KOHTPOSlb CBOEr0 COCTOSIHUSA W, €CfM BCE KOPPEKTHO —
npogoskaeT pabory.

FeHepayus npepbleaHusi 8 uernoyke onepayul

Monb3oBaTtenb MOXeT cam BblbpaTb pexum npepbiBaHUS Npyu paboTe LEenoyku.
Ecnn Heobxoamma reHepaumsi npepbiBaHNSA Npu nepefadve KOHKpeTHoro 6noka, 6ut INT B
pernctpe TCB 6noka HyxHO ycTaHoBuUTb B 1. [pepbiBaHmMe Npon3onaeT nocne nepenayn
AaHHoro 6noka. Ecnu HeobxoamMmo creHepupoBaTh NpepbiBaHNE TONBKO NOCIEe OKOHYaHWUS
paboTbl Bcen uenouvkn, 6mut INT gomkeH ObiTb yCcTaHOBREH Tonbko B nocnegHem TCB
LernoYKu.

TCB u 3aepy3ka yeno4yek

Bo Bpemsa 3arpyskm TCB uenouku, peructpol TCB kaHana DMA 3arpyxatotcs
3HAYEHUSIMWU, MOMYYEHHbIMM U3 BHYTPeHHeW namsatu. TCB XxpaHuTcs B 4eTbipex
nocrnegoBaTeNibHbIX CIOBaxX BbIPOBHEHHOrO CYETBEPEHHOro crosa. YUteHne Hosoro TCB
LernoYykn WHUUMMPYETCs nocrne nepegaynm Bcero 6noka padubiX. Ona kaHanoB 0-3
Heobxoaumo yTeHue 2-x TCB. lMpn HeobxooMMOCTMN YTEHUS LLeNoYKn KaHan dopmupyeT
3anpoc Ha yteHne TCB co cBOMM MpuMOpUTETOM, T.€. YTEHWE LIEMOYKM KaHanoM MMmeeT
TaKoW ke NPUOPUTET, KaK N YTEHUE OaHHbIX.

HAesyxmepHbiti DMA

[aHHbIn pasgen onucbiBaeT M3MEHeHus B paboTe, KOTopble MPOUCXOAAT MNpwu
BKNOYeHnn pexmma geyxmepHoro DMA B npoueccope. Pexum pgsyxmepHoro DMA
BKMtovaeTcsa yctaHoBkon 6uta 2D B TCB DP peructpe. 3TOT pexxum Ucnonb3yeT BHELIHNE
M BHyTpeHHuMe apgpeca. [lpeMmywlectBO OBYXMepHOM ajpecaumm COCTOUT B
nepepacnpegeneHnn aHHbIX U3 OAHOMEPHOW CTPOKM (BEKTOpa) B NpeAcTaBneHne B Buae
ABYXMepHoro Mmaccuea (maTtpuubl) ¢ koopauHatamm X u Y. W3mepenns X n Y
onpegenstoTcsa B pernctpax TCB nepegatyunka n/munu npuemnHuka. lNpn atom namepenme X
ornpeaenseT KorM4ecTBO CIiOB B CTPOKE Maccuea, a uaMmepeHune Y — KOnm4ecTBo CTPOK.

— WN3mepeHua maccuBa nepegaTtymka U rnpueMHUKa Moryt oTnuyaTtbes. [naBHoe
TpeboBaHMe — UTOroBOE YUCIIO CIIOB B UCTOYHWUKE W nosiyyaTene AOSMKHO ObiTb
paBHO.

— [BYXMepPHbLIN MaccmB NamaTU MOXeT ObITb NepeMeLLeH B O4HOMEPHbIN MaccuB n
HaobopoT, eCcriv NTOrOBOE YUCHO CIOB B UCTOMHUKE W NOny4vaTene pasHo.

— [ByxmepHbIn BNOK B namMsiTM MOXeT ObiTb nepedaH B MOpTbl CBA3W, a 6ok,
Nnoslyd4eHHbIn 13 nopta ceBsasn unn n3 AutoDMA, moxeT ObiTb pasmelleH B
NamMsaTy KakK ABYXMEpPHbIA MacCcuB.

OpezaHu3ayusi kaHana deyxmepHo2o DMA

B pexume gsyxmepHoro DMA agpecauusi K MaccmBy MOXeT ObITb BbIMOSHEHA Ha
nobom DMA kaHane, npuemHuke unu nepegatyumke. Permctp nHgekca (Dl) sarpyxaetcsa
agpecoMm nepBoro afieMeHTa MaccmBa M OBHOBSIETCA NOCIE KaXKaon nepegaym onepaHia
Ha 3HadeHne moaudukaTopa DXM, noka none konmnvectBa DXC He OOCTUrHET Hyns.
BennunHa moandumkatopa DXM B peructpe DX cogepxut cmelleHune, gobasnsemoe K
TeKylleMy 3Ha4YeHuo agpeca ANna nepexoda Ha criedylwun aneMeHT B uaMmepeHum X
(cnepyrowas KoroHKa).
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Ona pexuma 2D none konuyectsa DXC B peructpe DX umeeT AONONHUTENBHYHO
B6ydepusaumio (BHyTpeHHUn Bydep CIX). MNpu 3arpyske TCB, none konnyectea DXC n
6ydep CIX 3arpyxatoTca oaMHakoBbiM 3Ha4YeHMeM. B npouecce nepegaym no naMepeHuto
X konnyectBo B DXC ymeHbwaetca go Hyns u 6ydep CIX ucnonb3dyetca ans
nepesarpyskn konmyectsa B DXC. MoxHO ckasaTb, 4TO u3MepeHue X paboTaeT B
pexume 2D Takke, kKak U B 0ObIMHOM pexumme TONbKO Mnocre nepefayn BCeW CTPOkM X
npoucxoauT nepesarpyska 3HadeHus KonmyecTsa.

Pernctp DY B TCB mncnonb3yetca gng 3agaHus KonmMyectBa CTPOK MaccuBa M Ans
nepexoda OT OLHOW CTPOKM K Apyron. B npouecce nepegayv Tekylwlen CTPOKM K agpecy
anemMmeHTa npubasnseTtcs 3HadeHne DXM un ocyuwecTBnsieTcss nepexon K cnegyrowemy
3NeMEHTY CTPOKM (3nemMeHTbl He obdA3atenbHO nocnegoBatenbHbl). lpyu nepepave
nocrnegHero anemeHta cTtpoku (none DXC pgocturaetT 3HavyeHuUss HOMb) K agpecy
nocrnegHero anemeHTa npubasndetca mogudpukatop DYM (mogudpmkatop DXM He
pobaensietcd). OTO MNO3BONSIET NEPENTU K MNEPBOMY 3INIEMEHTY Creaylolen CTPOKM.
3HauveHne mogudvkaumm DYM B peructpe DY sBngetca uenoymcrieHHbIM YUCIIOM CO
3HaKOM, 4YTO MO3BOSISAET yMEHbLUATb UKW YBENMYNBaTh agpec.

3HayeHne konun4yecTtBa CcTpok B DYC ymeHbliaetcs Ha 1 u, ecnu ato Obina He
nocnegHsasa ctpoka, konndectso DXC nepesarpyxaetcs ns CIX.

Korga none konundectBa DYC pgocturaet Hyns, DMA nepegadva 6noka OKOHYeHa,
obpasya matpuuy pasmepom X Ha Y.

PaccmoTpum npumep 3agaHus gByxMmepHon nepefayu. [yctb Mbl uMeeMm mMatpuly
c konunyectBoM konoHok COL u konuyectBoM cTpok ROW. Kaxabin anemMeHT maTpuubl
nmeet pasmep TXS (oH onpeaensetca nonem LEN B DP n moxeT 6bITb paBeH 1, 2 unn 4).
OnemMeHTbl MaTpuubl pasMeLllalTca B NaMsaTU nocregoBaTernibHO, MNpuyeM CcHadana
aneMeHTbl nepeoro cronbua, 3atem BTOPoro u 1.4. [NycTb HaM HeoB6XOAUMO BbINONHUTL
nepegadvy maccmBa nocTpoyHo. Cnepyowas gopmMyna nomMoxeT OblTb NpUMeHeHa Ans
pacyeTa napameTtpos DX n DY.

DX = TXS*COL << 16; // konn4ecTBO CroB AaHHbIX B CTPOKE

DX |= TXS*ROW; // war oT TeKkyLero afnieMeHTa CTPOKM K crieayroLemy

DY = ROW << 16; // konn4ecTtBO CTPOK

DY |= (-TXS*(((COL-1)*ROW)-1))&0xFFFF; // nepexop k cnegyoLwen cTtpoke

Onepauusa «M» ¢ OxFFFF wncnonb3oBanacb ans 1oro 4ytobbl OrpaHMynTb OSIMHY
oTpuuartensHoro mogudukatopa pasmepoB B 16 6ut nepeq onepaunen normdeckoro AJN
C KOJSIMYECTBOM CTPOK.

HeyxmepHbie DMA onepayuu

PaccmoTpm nogpobHO [encTBus, KOTOpble MNPOUCXOAAT BHYTPU KaHana npu
ABYXMepHou nepepade. Bce gencreus npoucxogdar B TeYEHME OAHOrO TakTa, HO UMEKT
NPUYNHHO-CIEACTBEHHYIO CBA3b.

— bepetca Tekywmn agpec B peructpe DI n 3anyckaetca TpaH3akuus nepegayuv
onepaHaa gnuHon LEN (4teHne nubo 3anuce).

— [Npu noaTBepXaeHUn OTNpaBKM TpaH3akuuu npoucxoaut BbluuTaHue mn3s DXC
yucna crnoB B onepaHae. PesynbTaT BblYMTaHUS aHaNU3npyeTcs.

— Ecnu pesynbTaT BblMUTaHMUS He paBeH Hymnw, K cogepxumomy pernctpa DI
npnbaBnseTcs 3HadeHne mogudmkaumm DXM. PesynbTaT  BblMMTaHWUA
nomewyaetca B none konudectsa DXC, a HoBoe 3HayeHue agpeca B DI. Ha atom
AENCTBUS KaHana B TEKyLLEen TpaH3aKUuMM 3aKOHYEHbI.

— Ecnu pesynbTaTt BblMUTaHUS PaBeH HyI0, NPOUCXOAUT Bbl4MTaHWE eOuHuLbl U3
nons konmyectea DYC. PeaynbTaT BblYMTaHUSA aHanmn3npyeTcs.

© AO «lKK MunaHdp» 200



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

— Ecnu pesynbTaT BbluMTaHna konndectsa DYC paBeH Hyno — KaHan 3asepLuaeT
paboTy.

— Ecnu pesynbTart BblMMTaHUS He paBeH Hymnw, B peructp konmdectea DXC
3arpyxaeTtcsa HadanbHoe 3HayeHue n3 dydgepa CIX, Kk 3HayeHuto pernctpa DI
npnbaBnsieTcs 3HadveHne wmoaudmkatopa DYM, pesynbTaT Bbl4MTaHUA
3arpyxaetcsa B none konuyectasa DYC. Npouecc nosTopsieTcs.

OcobeHHocTb aByxmepHoro DMA (n nto6oro DMA) B ToM, 4TO nepsas nepenada
HayMHaeTCcs A0 aHanuaa KonuyecTtsa. ATo o3HavaeT, YTo DMA He MoxeT ObiTb BbIKMOYEH
YyCTAaHOBKOW B HoOmMb Konuyectea B permctpe DXC wnm DYC. [Ons oTKMOYeHus
aByxmepHoro DMA Heob6xoammo ounctute 6ut 2D B peructpe ynpasnenus DP. [Onsa
oTknoYeHns kaHana DMA, Heobxogmmo ounctutb none TY B peructpe DP.

7.5.4.6 [lpepbieaHusi DMA

MpepbiBaHne okoH4YaHna DMA reHepupyeTcs, ecnu 6ut INT B pernctpe kaHana DP
YyCTaHOBJSIEH.

DMA reHepupyeT npepbiBaHWe, KOrga KonmM4yecTBO nepefad B akTMBHOM KaHane
DMA poxoguT 0o Hyns U nepefada 3akaHumBaeTtcs. Koraa HasHavyeHnem DMA aBnsetca
BHYTPEHHAS NaMATb, OKOHYaHME nepefadn O3HayaeT, YTO MOoCnefHUN SNEeMEHT AaHHbIX
nonan B 6ycep SOC IFIFO.

Koropa HasHadyeHnem DMA saBnfeTca BHEWHAS NaMATb, OKOHYaHME nepepayvn
O3HayaerT, YTo nocnegHun anemeHT gaHHblx nonan B 6ydep EBIU OFIFO.

Ecnu HasHadeHuMem nepefaym sBndeTca nepegaTtyMk nopTa CBA3W, OKOHYaHWe
nepefayn oO3Ha4yaeT, 4YTO nocnegHuh aneMeHT [aHHbiX Obul 3arpyxeH B Oydep
nepegaTyunka.

BuaHo, 4TO reHepauus npepbiBaHUsS ONs cryyas, Korga NyHKT Ha3HayeHUs JaHHbIX
B MamsaATW, He O3Ha4vaeT, YTO MOCneAHue [aHHble YXe Haxogdatrcsas B namsatn. JTo
npon3onaeT ¢ 3adepxkon. [Ana cnyyas BHYTPEHHEN NaMAaATU 3agepXka MOXeT JOoCTuraTb
32 TakTOB npoueccopa (ecnn 3anucb maeT B ONOK namsaTM, Kyda OLHOBPEMEHHO
obpallatoTcs ¢ YTEHNEM BCe TPU BHYTPEHHUX NPOLECCOPHbIX LUNHbI),

16 TakToB (ecnm 3anucb uget B ONok namatn 6e3 KoHnukToB). MuHumanbHas
3agepxka 3 Takta. Bo Bcex cnydadx npoueccop He B COCTOSIHMM 3@ 3TO BpeMs
obpaboTaTb 3anpoc MpepbiBaHUA W MONbITaTbCA MNpoYnTaTh MNOCNegHee CroBO
nepeAaHHbIX JaHHbIX.

3apepxka OnNa BHELWHEW namaTu Henpenckasyema, T.K. 3aBMCUT OT 4acToTbl
CUCTEMHOW LUMHBI, OT YCNELWHOCTM MOMyYeHns JOCTyna K WMHE Npu apbuTtpaxe n gpyrmux
¢hakToposB.

Kaxgbin kaHan DMA wumeeT coOOGCTBEHHbIM OUT 3anpoca npepbiBaHUsS B
KOHTposinepe npepbiBaHuin. [pepbiBaHna DMA  dukcupytotes B peructpe ILAT u
paspeliatotca B pernctpe IMASK. lNpuoputeT 3anpocoB npepbiBaHn OT kaHanos DMA
JoMKCMPOBaAHHBLIN 1 onpeaeneH B KOHTposepe npepbiBaHUN.

Onpoc pernctpa DSTAT MoXeT MCnonb30BaTbCs Kak anbTepHaTuBa NpepbiBaHUSAM
Anst onpegernieHns oKoH4YaHWa oaMHOYHOM nocnegoBaTenbHoct DMA. Ecnu BkntoyeHbl
uenoydkn, onpoc DSTAT Henb3a mcnonb3oBaTb, T.K. criegyrouwiasi nocnenoBaTenibHOCTb
DMA mMoXxeT GbITb Ha Noaxo4e B MOMEHT BO3BparTa cTaTyca no pesynbtatam onpoca.

7.5.4.7  3anyck u okoH4YaHue nocsnedoeamesibHocmel DMA

[aHHaa rnaBa paccmaTpuBaeT 3anyck, MNPUOCTAHOBKY, BO30OHOBMEHNE W
OKOHYaHue nocnepgoBaTenbHocTen DMA.
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3anyck nocnedoeamesnibHocmu DMA

MocneposatensHocTe DMA ansa kaHanos 0-3 3anyckaeTcd B O4HOM U3 Cryyaes:

— BKNtoYeH kaHan DMA, 6ut 3anpoca DRQ paBeH Hynio;

— BKtoveH kaHan x DMA, yctaHoBneH 6ut 3anpoca DRQ u Ha Bxoge nDMARX
NPOUCXOaUT Nepexon OT BbICOKOrO K HA3KOMY.

MocneposatenbHocTe DMA onga kaHanos 4-7 3anyckaeTcs B Criyvae:
— BKMtoyeH kaHan DMA u mnmeeTcsa 3anpoc OT nepefartyvMka KaHana CBA3W Ha
npuvem gaHHbIX B 6ydep nepepatymka. but sanpoca DRQ He nmeeT 3HaveHus.

MNMocneposatensHocTe DMA ansa kaHanos 8-11 3anyckaeTcs B criyyae:
— BKMoYeH kaHan DMA v nmeetcsa 3anpoc oT nNpMeMHuKa KaHana CcBA3n 0 Hanvyum
AaHHbIX B Bydepe npuemHuka. but sanpoca DRQ He umeeT 3Ha4eHus.

MocnepoBatenbHocTe DMA onga kaHanos 12-13 3anyckaeTca B cnyyae:

— BKMtoYyeH kaHan DMA mn umetotca gaHHble B Oydepe kaHana. bydep kaxgoro
KaHana MoXeT nNpuHATbL A0 4-x onepaHgoB. but 3anpoca DRQ He wumeer
3HayeHus.

[na 3anycka HoBou nocnegoBatensHoctTy DMA nocne 3aBeplUeHUs TeKyLlewn,
nporpaMmma AOSPKHA 3anucatb HOBble napameTpbl B pernctpol TCB. 3anucb akTnBHOro
TCB B aktnBHbI TCB perncTp Bbi3biBaeT OLLMOKY.

lMpuocmaHoeka nocnedoeamesibHocmu DMA

MocnepoBatenbHOCTb onepauut DMA B HEKOTOPOM KaHarne rnpuoctaHaBnmBaeTcs,
Korga cooTseTCcTByOWMN eMmy 6uT nayssl B peructpe DCNT yctaHoBneH. YcTtaHoBka buta
nay3bl MOXET NPOoM30oMTM B NoborM MOMEHT paboTbl KaHana: kaHan MoxeT paboTaTb,
3arpyxaTtb Leno4yky unu 3aBepwunTb paboty. [MoaToMmy nocrne ycTaHoBKM OuTa naysbl
nonb3oBaTeNlb OOSPKEH NpOoaHanu3npoBaTb COCTOSHME KaHana, €ecnM OH HamepeH
BbIMOSMHATb C KAHANIOM Kakue-To AeNCTBUS.

Ecnv MOMeHT yCcTaHOBKM nay3bl NpULIENCS Ha 3arpysky Lenoykun, 6uT naysbl He
OCTaHOBUT 3arpys3Ky LienoYvku, 1 O MOMEHTa 3arpysku uenodku none TY pernctpa TCB
Oypet untatbca kak 0. XoTs 6UTbl COCTOSAHUA B 3TOT MOMEHT OyayT nokasbiBaTb, YTO
KaHan akTUBEH.

Ecnv momeHT ycTaHoBKM BuTa naysbl NpULLENCS Ha 3aBepLueHne paboTbl KaHanom,
none TY pernctpa TCB 6yaeT paBHO HYMO N PErUCTP COCTOSIHUS YKaXeT, YTO KaHamn He
aKTUBEH.

YcTtaHoBka 6uta nay3bl B MOMEHT HOpmMmanbHoM paboTbl kaHana (nepecbinka
AaHHbIX) BbI3bIBAET OCTaAHOB onepaumn nepegayn. [lpy atom kaHanbl ¢ 4 no 13
HeMeadSIeHHO MpeKkpallaT onepaunn nepecbinkn. Kanansl ¢ 0 no 3 HemMeaneHHo
npekpaLlaloT onepaumm YTeHUs AaHHbIX M3 WCTOYHUKA, HO MPOAO0SHKalT BbINOSHATL
He3aBepLUEHHble onepauun 3anucu. B cnydyae HanuMuusa Hes3aBepLUEHHbIX onepaumin
3anucu, nocne yctaHoBkn 6uta naysbl SOC-wMHA CTaHOBUTCA HEOOCTYNHOW Ans sapa
npoueccopa. PaszbnoknposBka goctyna npomMsongeT TONbKO Nocne 3aBepLUeHns onepaumm
3anucu.

YcTtaHoBka 6uTta naysbl NO3BOSISIET 3anMcaTb HOBOE akTMBHOe 3HadvyeHue TCB (none
TY He paBHO Hyno) B akTMBHbIN pernctp TCB. PaHee ynomuMHanock, 4YTO Takas 3anucb
NPUBOOUT K reHepauum annapatHou owmnbkn. OgHako B criydae naysbl Takas 3anucb
paspeweHa. Ecnn cnyyanm 3anucm 6e3 Outa naysbl paccmatpuBaeTcs Kak cbon B
nporpamMmme, TO 3anNUCb C YCTAHOBMEHHbIM OWTOM Nay3bl €CTb OCO3HaHHas
nocrnefoBaTeNibHOCTb AEWCTBUMA MO CMeEHe pexmnma paboTbl kaHana. OTO Mo3Bonser
OTNOXWUTb 3aJadvy, BbINOSIHAEMYK KaHaroMm, W 3anporpaMmMmupoBaTb KaHan Ha bornee

© AO «lKK MunaHdp» 202



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

npuopuTEeTHYO 3agady. [locne eé 3aBeplleHUs COCTOsIHME KaHana MoxeT ObiTb
BOCCTaHOBIEHO.

NmeeTca ocobeHHOCTb B nepenporpammmpoBannn kaHanos ¢ 0 no 3. Ecnu HoBoe
aktuBHoe TCB umeeT none TY Takoe Xe, Kak akTuBHbIN pernctp TCB kaHana, To faHHas
3anucb paccMmaTpuBaeTcs TOSbKO Kak nonbiTka Mogudukaumm peructpa DP (Hanpumep,
nonblTKa BCTaBUTb LIEMOYKY). B aTOM cnydae npu 3anncu obHOBNAETCHA TOMbKO 3HaYeHue
pernctpa DP. Bce gpyrve 3HadyeHusi HemamMeHHbl. [oaTomy, 4ToObl 3agaTb HOBbIN OOMeEH
ansa kaHanos ¢ 0 no 3 Heo6xoauMO:

— COXpaHuTb Tekylume napameTpbl pernctpa TCB;

— 3anucaTtb B pernctp TCB 3HauyeHune c nonem TY paBHbIM HYNO;

— 3anucaTb akTuBHOE 3Ha4yeHue B TCB perucTp.

Bo3o6HoeneHue nocnedosamenbHocmu DMA

MocnepoBaTtenbHOCTb onepaumi DMA B HekoTOpOM KaHane BO306HOBNSeETCH,
Korga cooTBeTCTByOWMA emy 6uT naysbl B pernctpe DCNT cbpacbiBaetcsa B HOMb. [Onsa
KaHanoB ¢ 4 no 13 970 03Ha4yaeT HeMeaneHHoe BO306HOBMEHNE paboThl B COOTBETCTBUU
c komaHgon TCB. [1ns kaHanos ¢ 0 no 3 cbpoc Guta naysbl MOXET NPUBECTU K Npoueaype
NpoOBEPKN NpaBuIibHOCTU KoHurypaumm TCB, ecnn Bo Bpemsa naysbl 661011 3anncu B TCB
perncTpsbl.

OkoH4aHue nocsedoseamenbHocmu DMA

MocneposaTtenbHocTe DMA 3akaH4mMBaeTcsl B O4HOM U3 Crly4Yaes:

— Pernctpbl konimyecTBa paBHbl HYNIO U LIENOYKa 3akaHYnBaeTCs.

— Kanan otkntodeH cbpocom nons TY B ogHom 13 TCB n DP peructpax. Npu atom
Takasa 3anucb He aktmBHoro TCB moxeT npoucxogutb B nobon mMomeHT. OHa
OYeHb HenpudaTtHa onsg kaHanos ¢ 0 No 3 T.K. 40 8-Mu TpaH3aKuun YTEHUS MOXET
OblTb 3anyLWeHO BO BHYTPEHHIOK UMW BHELLHIOW NaMsaTb U NOCMe OTKNHYEeHUs
KaHana Bce 3TV JaHHble NOCTYNAT BO BHYTpPeHHUI Bydep koHTponnepa DMA un
OyayT yTepsiHbl, ecnu KaHan BblKNYeH. Ecnv kK aToMy BpemeHu kaHan byaer
BKIMOYEH ANSA HOBOMW 3adayuv, TO OCTaBLUMECS OT npeabiaylien 3agayvm gaHHble
BbI3OBYT OWKNOKY B paboTe kaHana T.K. OygeT obHapyXeHO 4TO npousoluna
3anuncb AaHHbIX, KOTOPbIE HE YMTANUCD.

7.5.5 Kananbi DMA o6Lero HasHa4yeHus

UeTtbipe kaHana DMA c 0 no 3 sBnsAlTCA KaHanamum obuiero HasHavyeHusl, T.K.
obnapatot gBymss peructpamm TCB © NO3BOMSKT NporpaMMmMpoBaTb WMCTOYHUK U
npueMHUK AaHHbIX. Pernctpbl TCB kaHanoB onpefenstoT cregytoLlee:

— Kanan BkrntoyeH, ecnv o6a nonsa TY B TCB DP He paBHbI HyrO.

— [lNpuoputeT KaHana BbICOKMK, ecnu 6Gut PR yctaHoBneH B OQHOM U3

peructpos TCB DP.

— [lpepbiBaHne DMA Bkno4veHo, ecnu 6ut INT ycTaHoBneH B OAHOM U3

perucTtpos TCB DP.

— Pexum 3anpoca DMA BkntodeH, ecnm 6ut DRQ yctaHoBneH B OAHOM U3

pernctpos TCB DP.

— MNone LEN gomkHo ObITb ognHakoBbIM B 060UX perncTpax.

— but CHEN pomxeH 6biTb 0ANHAKOBbLIM B 000MX perncrpax.

— lNepepada BHYTpeHHEM W BHeLWHeW NamMATM ycTaHaBnuBaeTcsa B rnone TY

pernctpos TCB DP. 310 nossonsieT appekTMBHO nepegaBatb JaHHbIE MexXay
BHYTPEHHen NaMATbio Npoueccopa U BHELIHEN NaMATbIO UMW YCTPOWUCTBOM.
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— None CHTG He nmeeT 3Ha4yeHna ansa 3aTux KaHanos. B crnyvae uenoyku Kaxabin
pernctp TCB 3arpyxxaeTtca HOBOe 3Ha4YeHne B CBOW KaHan B COOTBETCTBUU C €ro
nonem CHPT.

MNepepada DMA mexay BHYTPEHHEW NMamsTbio npoueccopa M BHELWHeNW NaMATbio
TpebyeT oT ogHoro kaHana DMA reHepaumm agpecoB Asns 06omx TMNoB NamaTn. BHewH WA
afgpec reHepupyeTcsi B COOTBETCTBMM C AaHHbiMM B pernctpe TCB BHelwwHen namatu.
AfOpec BHYTPEHHEN NamsaTU reHepupyeTcs B COOTBETCTBUM C AaHHbIMU B peructpe TCB
BHyTpeHHen namaTtn. Ecnn 6ut 2D B TCB DP yctaHoBneH B ogHoM u3 pernctpos TCB, 1o
agpec atoro TCB Takke obHOBNsieTCs B COOTBETCTBMM CO 3HA4YeHWeM moaudmkatopa B
peructpe DY. [lepegaus BHYTpUM BHELWHEW NaMAaATM W BHYTPEHHEN MNaMATU
nogaepxusalrTcd. Takke noagepxmBaeTcs nepefadya Mexay BHELWHeWn namMsTbio U
BHELUHUMM YCTPONCTBaAMM.

Mone TY B pernctpe DP ykasbiBaeT Tvn nepegadn. B tabnuue 55 npmeogumnoch
onvcaHue AO0NyCTUMbIX KOMOMHaUMin TMNOB B OoAHOM KaHane. Kaxabii kaHan ¢ 0 no 3
nmeet pernctp TCB nepepatynka u npuemMHuka, rge nepefaTynk CcYMTbIBAeT JaHHble U3
namMaTn 1 nepegaeT UX NPUEMHUKY, a MPUEMHUK OTCbINaeT AaHHble B NaMATb.

CnegyeT OTMETUTb, YTO BONMbWKNHCTBO NapameTpoB TCB He MMelT OTHOLWEHUS K
TMNY NamMaTK, a SBnATCA onucaTenammn 6noka namsatu (KOTOpbIn MOXeT pasMeLLaTbCcs B
nobom mecTe) nnu onucbLIBaloT NoBeAeHne KaHana Bo BpeMsa paboTbl U Npy 3aBepLueHnn
obmeHa.

MapameTpbl, onuckiBaroLme 610K NaMaTu:

— pernctpbl DX 1 DY 3agatoT pasmepbl 6510ka U pacnonoxeHne anemMeHToB 6roka
B NamsATy;

— 6ut 2D onpepensieT, Kak paccmaTpuBaeTcs 610K JaHHbIX: KaK NIMHENHbIN UK Kak
ABYXMEPHLIN;

— 6utbl LEN onpegensatoTt gnvHy onepaHaa 6roka.

MapameTpbl, oOnucCbiBawLIME MNOBEAEHWE KaHana BO BpeMs paboTbl u npu
3aBepLleHun obmeHa:

— 6uTt PR yKkasbiBaeT, 4TO KaHamn MMeET BbICOKUIN NPUOPUTET;

— 6ut DRQ onpegensier aktMBauuio TpaH3akuMyM MO BHeLIHeMy 3anpocy un 6es
Hero;

— 6ut INT paspelwwaeT opmmpoBaHue 3anpoca MnpepbiBaHUS K NpoLeccopy no
OKOHYaHuM obmeHa;

— 6ut CHEN paspeliaeT ueno4yky onepaumm;

— none CHPT xpaHuT agpec LenoYku;

— none CHTG onpegensieT NnpMeMHUK LEMOYKM.

Bce 3TM napameTpbl He 3aBUCST OT Tuna obmeHa. [oaToMy Mpu paccMoOTpeHUM
pasnuyHbIX BapuaHToB obmeHa Oyaem yaensTb BHMMaHWe TOMbKO TEM MapameTpam,
KOTOpble 3aBUCAT OT BbIbpaHHOro Tuna namsiTu.

PaccmoTpum pasnuyHble BapuaHTbl 0OMeHoB ansi kaHanos 0-3.

7.55.1 [lepedaya u3 eHewHel NamMsimu 60 8 HyMPEHHIOI NnaMsimb

[Onsa nepegayn OaHHbIX W3 BHELWIHEW MaMATU BO BHYTPEHHIOK HeobxoguMmo
3anporpammunpoBaTtb TCB nepegartymka onsa yteHnsa BHelwwHen namsatm, a TCB npuemHuka
ANA 3anMcu BO BHYTPEHHIO namsatb. TCB nepegartynka nporpammupyeTcsi Crneaylowmm
obpasowm:

— Peructp DI

MHnumanunsnpyeTcsa HavanbHbIM agpecom 6rioka JaHHbIX BO BHELUHEN NaMATW.

— Pernctp DP
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Mone TY pgomkHO 6bITb paBHO 4 MNK 7, YTO yKa3biBaeT Ha BHELLHIOK NaMATb.
Bbibop mexay Tmnom 4 n 7 BnusieT Tonbko Ha anvHy nonen DXC, DXM, DYC,
DYM.

TCB npuvemMHuKa gaHHbIX ONUCbIBAETCA aHarornMyHbiM o0bpasomMm co cnegylowmmm
0COBEHHOCTAMM, CBA3AHHBIMU C BbIOOPOM BHYTPEHHEN NAMSATH:

— Peructp DP
Mone TY AOMKHO BbITb PaBHO 2 MNK 3, YTO YKa3blBaeT Ha BHYTPEHHIOK NamsATb.
Bbibop mexay Tmnom 2 u 3 BnusieT Tonbko Ha anvHy nonen DXC, DXM, DYC,
DYM npuemHuka.

— Pernctp DI
MHnuynanmanpyeTca HadanbHbIM agpecoMm 6noka [OaHHbIX BO BHYTPEHHEN
namsTun.

Bce gpyrve napametpbl TCB gns nepegatymka n npuemMHuKa onucbiBaloT 6510Ku
namMsaT¥ u noBegeHue kKaHana. [lapameTpbl, ONWCaHHbIE BbILE, UMEKT OrpaHUYEHUS,
OCHOBHbIMU 13 KOTOPbIX ABMSOTCS:

— none LEN gomxHo 6biTb ognHakoBbiM B 06ounx TCB;

— 6ut CHEN posmxeH 6biTb oanHakoBbiM B 06omnx TCB.

Bbibop mexay Tmnamu obmeHoB 2 u 3 unu 4 n 7 3aBUCUT OT pas3mepa BenUYMHbI
Moamndukauum agpeca. Ecnu npu nepexoge OT OAHOrO anNeMeHTa K ApYroMy Ham Hy>XHO
N3MEHUTb agpec Ha BenuuuHy 6onee yem 32768 (B NONOXWUTENbHYD CTOPOHY WNU
oTpuuaTesibHyl), TO Ham HegoctatodHo 16 6uT nons DXM ans xpaHeHuss Takoro
3HayeHus. [103ToOMy Mbl BbIHY>XAEHbBI MCNOMb30BaTb TN obMeHa 3 unu 7 mecto 2 unu 4,
4TOOLI None mogudpukaumm 6bino 22 6uta. B aToM cnyvyae, ymeHbllaeTcss pa3Mep noss
Konm4yecTBa.

7.5.5.2 [llepedayva u3 eHympeHHel namMsimu 0 8HEeWHHOIO NnamMsimb

B cnyyae nepepaun u3 BHYTPEHHEW NaMsiTU BO BHELUHIO NaMsATb HET HUKaKUX
ocobeHHocTen. Mo cpaBHEHMIO C pexuMoM, onncaHHbIM B nogpasgene «[llepepava wms
BHELUHEN NamATU BO BHYTPEHHIOK namaTtb», TCB nepepatyvka v npuemMHuka npocTo
MEHS0TCA MecTaMu.

TCB nepegaTtyuka:

— Pernctp DP

Mone TY pomkHO 6bITb paBHO 2 MNK 3, YTO YKa3blBaeT HA BHYTPEHHIOK NaMATb.
Bbibop mexay Tvnom 2 n 3 BnusieT Tonbko Ha anuHy nonen DXC, DXM, DYC,
DYM npuemHuka.

— Peructp DI

MHuumanunsnpyetca HavanbHbiM agpecom Onoka [aHHbIX BO BHYTPEHHEN
namMsaTu.

TCB npuemHuka:

— Pernctp DP
Mone TY pomkHO ObiTb paBHO 4 MW 7, YTO YKa3biBaeT Ha BHELUHIOW NamsATb.
Bbibop mexay Tunom 4 n 7 BnvsieT Tonbko Ha anudy nonen DXC, DXM, DYC,
DYM npuemHuka.

— Pernctp DI
MHuumannsnpyeTcsa HavanbHbIM agpecom 6rioka JaHHbIX BO BHELUHEN NaMATW.
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7.5.5.3 [lepedaya u3 eHewHel nNamMsimu 60 8HEWHIOIO NamMsimb

Mogoo6GHbIM TMN Mepegayvn BbINONHAETCS B criydae, korga B TCB npuemHuka u
nepegatyuka nona tuna TY pasHbl 4 unn 7. Agpeca B pernctpax DI gofmkHbl ykasbiBaTb
Ha 6MoKN JaHHbIX BO BHELLUHEN NaMsTu.

7.5.5.4 [lepedayva u3 eHympeHHel namMsimu e0 HYMpPEHHIOI naMsimb

[aHHbIM TMN Nepegayvv nporpaMmMmMpyeTcs Crieayowmnm obpasom.

TCB nepegaTtyuka:

— Pernctp DP
Mone TY gomkHO 6bITb paBHO 2 UK 3, 4TO YKa3bliBaeT HA BHYTPEHHIO NaMsThb.
Bbibop mexay Tmnom 2 n 3 BnusieT Tonbko Ha anvHy nonewn DXC, DXM, DYC,
DYM npunemHuka.

— Peructp DI
MHuunanusnpyetcs HavanbHbIM agpecoM 6rnoka [daHHbIX BO BHYTPEHHeW
namaTun.

TCB npuemHnuka:

— Peructp DP
Mone TY AOMKHO ObITb paBHO 4 UNKU 7, YTO YKa3blBaeT HA BHELLHIOW NaMsThb.
Bbibop mexay tmnom 4 n 7 BnusieT Tonbko Ha anvHy nonen DXC, DXM, DYC,
DYM npuemHuka.

— Pernctp DI
WHnynanmnsnpyetca HavanbHbiM agpecoM 65ioka AaHHbIX BHYTPEHHEN NaMsTH,
HO B MYNbTUNPOLECCOPHOM a4peCHOM MPOCTPaHCTBE.

Takum obpas3om AaHHbI TUN nepegady HanoMWHaEeT nepegadvy M3 BHYTPEHHEN BO
BHELLHIOK MNaMsATb, HO B Ka4yeCcTBe BHELLUHEW MaMATW yKasblBaeTCs afapec BHYTpPEHHeu
namAaTU TOrO Xe npoueccopa, HO B MyfbTUMNPOLIECCOPHOM aApecHOM npocTpaHcTee. B
3TOM cnydae kaHan DMA onpepensieT, 4To BO3MOXHa nepefadva 6e3 3agencTtBoBaHMUSA
KNacTepHOW LWWHbI W BbINOMHAET BHYTPEHHIOK Nepecbisiky. HeobxogMmo OTMETUTb
OrpaHNyeHunsi Takom NepechbISKK:

— KoHTponnep He npoBepsieT: OTHOCUTCA N agpec BHYTPEHHEN NamsaTu
MYfbTUNPOLECCOPHOrO MPOCTPaHCTBA K MaMsaTu obuwero HasHavyeHus unu
pernctpam. KoHTponnep Bcerga paccmaTpuBaeT 3TOT agpec Kak agpec namsaTu.

— HeBO3MOXHO BbIMOMHUTL NEPECHISIKY M3 BHYTPEHHEN NaMATUM B PerucTpbl apa
NN perncTpbl nepmudepumn, UCNonb3yst NOAOOHbLIN TN Nepegayn.

Mepechbinkn BO BHYTPEHHEN NaMaTh ¢ NoMOLLbo DMA BbINOMHSATCA Kak MUHUMYM
BABOE MeffieHHee, YeM Takue Xe NepechIniku, BbIMNONHEHHbIE SApOM npoueccopa. OaHako
NonesHbIM MOXeT ObiTb TOT haKT, YTO Mepechbinika BbINOMHAETCS B (DOHOBOM peXume U
MPOLIECCOP MOXET BbIMNOMHATL B 3TO BPeMs Apyryto paboTy.

7.5.5.5 [lepedaya u3 eHewHe20 ycmpolicmea eso0a/ebie00a 80 8HEWHIOIO
namssimb (FLYBY)

MCTOYHMKOM AaHHbIX SIBRSIETCA BHELLUHEe YCTPONCTBO, noatoMy TCB nepenatymka
NMeeT crieayroume 0CobeHHOCTH:

— lNepepada MOXET WMHUMUMMPOBATBLCS TOMbKO BHELWHWUM 3anpocom NDMARX
noatomy 6ut DRQ B pernctpe DP gormxeH 6bitb 1.

— WCTOYHMKOM [aHHbIX SBMSETCS YCTPOMCTBO, KOTOPOE Ha BHELWIHEW LUMHE He
MMeeT agpeca M UCnosb3yeT creunanbHble BHELWHWE BbIBOAbL! ONA yNpaBneHus,
No3TOMYy Mone agpeca UCTOYHMKa 6e3pasnuyHo 1 none moaudukatopa DXM un
DYM [OMmKHO ObITb PaBHO HYIHO.
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But 2D gomkeH ObiTb paBeH Hyrto.

KonnyectBo faHHbIX, CYUTbIBAEMbIX U3 YCTPOUCTBA, onpeaensaetca nosiem DXC.
Mone LEN pomkHO ykasbiBaTb Ha CNOBO UMW OBOWMHOE CIIOBO. OTO HE MOXET
6bITb 128-6MTOBOE CNOBO, T.K. PA3pPAOHOCTb BHELUHEN LLMHbI HE Bonee 64 6uT.
Mone TY paBHo 5. YkasbiBaeT Ha pexum FLYBY.

[MpMeEMHNKOM [aHHbIX SBNAETCA BHELWHAS namMsaTb, noatomy TCB npuemHuka
KaHana onucbiBaeTCsl CTaHgapTHbIM 00pa3oM, Kak 1 B npeaplaywmnx nepegadax. Miveetcsa
TONbKO ofHa ocobeHHoCTb: peructp agpeca DI pgomkeH ykasbiBaTb Ha BHELLHIOW
AnHamunyeckyto namate SDRAM. Tonbko ¢ Hen Bo3aMoXeH pexum FLYBY.

OcobeHHocTb FLYBY nepegayn coctouT B TOM, YTO KaHan DMA no BHelHemy
3anpocy OT YCTPOWCTBa, cpasy MHULMUPYET TPaH3aKUMIO 3arvMcy BO BHELLHIOW NaMsThb,
XOTSl AaHHbIX A8 3anucu y Hero noka HeT. Korga TpaH3akuus 3anncu nosBnsieTcs Ha
BHELLUHEN MYMbTUMNPOLLECCOPHON LWNHE, WHTEp(EeNnc BHeELWHero nopta WHgopmupyeT
BHELUHEEe YCTPOWCTBO, YTO OHO MOXET BbICTaBUTb Ha LUMHY OAHHbIX CBOW AaHHblEe. JOTU
AaHHbIE N UCMONb3YITCS B LIMKIE 3annucy BO BHELLHIOK NaMAThb.

OcobBeHHOCTBIO AAHHOIO pexuMa SBNAeTca npsaMasi nepecbinika Mexay BHELHUM
YCTPOMUCTBOM M BHELLUHEN NAaMATbIO C MUHUMAarbHbLIM y4acTMeM npoLeccopa.

7.5.5.6 [lMepedaya u3 eHewHel NamMsimu 6o eHeuwHee ycmpolicmeo
eeoda/ebigoda (FLYBY)

Bblwe 6b11 paccMOTpeH cnyyan nepegadn aHHbIX U3 BHELLUHEro yCTPOWMCTBa BO
BHELWHIOI nNamaTb. BosmoxHa wn obpaTHas nepefaya, Korda BHeLIHee YCTPOWCTBO
BbICTYNaeT B ponn NnpueMHuKa AaHHbIX.

B aTOM cnyyae MCTOYHMKOM AaHHbIX BbICTYNAeT BHELUHASA JMHAMUYeckas NamMsTb 1
TCB nepepatuvMka MoXeT OblTb ONMCaHO CcTaHgapTHbiM obpasom. TCB npuemHuka
OnuCbIBaeT YCTPONCTBO BBOAA-BbIBOAA U MMeeT OCOBEHHOCTH:

— [Mepemgadya MOXeT MHAUMMPOBATLCHA TOJSIbKO BHELWHUMM 3anpocom nDMARX,

noatomy 6ut DRQ B pernctpe DP gomxeH ObiTb 1.

— [NpMeMHUKOM [aHHbIX SBMSETCA YCTPOMCTBO Ha BHELLUHEW LUMHE, KOTopoe He
nMeeT agpeca U KOTOpPOe WUCMonb3yeT chneumanbHble BHELWHWEe BbIBOAblI ANd
ynpaBneHus, noatomy none agpeca DI npuemHuka 6espasnuyHo u none
moandpukatopa DXM 1 DYM gosmkHO 6bITb paBHO HyIHO.

— but 2D ponxeH GbITb paBeH Hynto.

— KonuyecTtBo gaHHbIX, 3anucbiBaeMbIX B YCTPOUCTBO, onpeaensietca nonem DXC.

— [None LEN gosmkHO ykasbliBaTb Ha CMOBO Unn ABorHOe crnoBo. OHO JOMKHO ObIThb
paBHo nonto LEN B TCB nepegatyuka. 1o He MoxeT 6biTb 128-6utoBoe cnoeo,
T.K. pas3psiAHOCTb BHELUHEN WWHbI He Bonee 64 6uT.

— lNone TY paBHo 5. Yka3sbiBaeT Ha pexum FLYBY.

OcobeHHocTb gaHHon FLYBY nepegaun coctouT B TOM, 4TO kaHan DMA no
BHELUHeMY 3anpocy OT YCTPOWCTBA WUHULMUPYET TPaH3aKUMIO YTEHUA BHELUHEW NaMsATb.
Koroa TpaH3akuus 4YTEeHUs MNosIBNSIETCS Ha BHELUHEN MYySbTUMNPOLECCOPHOM LWUHE U
BHELIHAA NamMATb BblAaeT AaHHble Ha LUWHY, MHTepdEenC BHELLHEro nopta UHpopmupyet
BHeELIHee YCTPOMCTBO, YTO OHO MOXET MPUHATb JaHHble C WWHbI. Ha aToM uukn 4YTeHus
3akaH4ymBaeTcs. [poueccop He nepecbinaeT npoYnTaHHble AaHHble B DMA KoHTponnep.

7.5.5.7 Cemagopbi DMA

Kananel DMA ¢ 0 no 3- sBnsiTCcA kaHanamy OOLIEero HasHadYeHuss n MoryT
MCNONb30BaTbCA PasfnMYHbIMW BeAyLMMW YCTPONCTBaAMU UM npoLeccamun. YCTPOUCTBO,
KOTOpOoe XoyeT ucnonb3oBaTb kKaHan DMA pomkHO onpegenuTb, AOCTYNEH N OH B
TEKyLWMA MOMEHT, T.K. KaHanbl DMA aBnsaiTca cucteMHblM pecypcom. PekomeHgoBaHO
Aenatb 3TO MporpaMMHbIM METOAOM, WUCMOSb3ys COrfacoBaHHYd o6nactb B NamsaTu
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Ka)KOoro npoueccopa Ans onpeneneHns AOCTYNMHOCTM KaHanoB. JTa obnacTb namsitu
[OMKHA MEHSATLCA TOMbKO MPU  UCMOMNb30BaHUM Onepauun  «4TeHne-moamdukaLms-
3anucb».

7.5.5.8 Pexum keumupoeaHusi

Kaxgbin 13 4detblpex kaHanos DMA moryT 3anyckaTbCA BHELUHWUM 3arnpocom —
nDMARO, nDMAR1, nDMAR2 n nDMARS.

[ocTyn 3anpawmnBaeTcs, Korga BHELHWE YCTPOMCTBA BbICTaBIISAET HU3KUMN YPOBEHb
Ha NDMARX. ®pOoHT BHeLLHero curHana ouKkcupyeTca NpoLeccopoM N CUHXPOHU3NPYETCH
¢ TaktoBou yactoton SOC-LWKHbI Npoueccopa.

BHewHee ycTponctBO He 00643aHO XgaTb AENCTBUTENBHOrO MNPOXOXAEHMS
TpaH3aKkuMn Ha LWKWHe, npexae 4emM caenaTtb crnegylwmin 3anpoc no nmHum nDMARX.
3anpockbl XpaHATCS BO BHYTPEHHEM cyeTymnke KaHana. CyeTyuk xpaHuT go 15 3anpocos,
TaK YTO BHELLUHee YCTPOMCTBO MOXEeT co3dfaBaTb A0 15 3anpocos, npexae 4yem nepsbiv
ObyneT obpaboTaH.

bonee 15 3anpocoB 6e3 nepegaun DMA wmoryT BbI3BaTb Henpeackasyemble
pesdynbtatel. Ecrnv kaHan DMA oTknodeH, To cooTteBeTcTBylowmun curHan nDMARX
UrHopupyertcs.

7.5.6 DMA nopta cBA3u

YeTbipe kaHana DMA onpefensaioT nepefaym OT MOPTOB CBSA3M K BHYTPEHHEW
namMsaTv, BHELWHeNn namMaTM wunM ApyruMm  noptam cBasu. [pyrme deTblpe KaHana
onpefensioT nepegavm U3 BHyTpEHHEN NamATW, BHELWHEW NaMsaTU U OOHUX MOPTOB CBA3M
K ApYrMm nopTam CBSA3WN.

OcobeHHocTbo kaHanoB DMA nopToB CBA3M SBNSIETCS TO, YTO BCE OHU MMEKT
Tonbko oauH peructp TCB. [inga kaHanos ¢ 4 no 7 ato TCB nepegatyvka, KOTOpbIA YuTaeT
AaHHbIE U3 BHELLHEN UM BHYTPEHHEN NamMATN U OTNpaBnseT AaHHble B NepeaaTyuk nopra
cBasn. [Ona kaHanoB ¢ 8 no 11 ato TCB npuemHuka, KoTopbih GepeT AaHHble U3
NPYEMHMKa nopTa CBA3W U NepechinaeT UX BO BHYTPEHHIOW UIM BHELLHIOK NaMsThb.

Kak n B criydyae kaHanoB obuiero HasHadeHus, 6onbWMHCTBO napameTpoB TCB He
MMEIOT OTHOLUEHUSA K NOPTY CBA3M U OMMUCHIBAKOT TOMbKO OOk AaHHbIX Nnbo noseneHune
KaHana BO Bpemsi paboTbl unu npu 3aBeplieHnn nepegaudun. Mone TY peructpa TCB
yKasblBaeT Ha TUN nepegaymn.

7.5.6.1 [Mopm cesi3u 80 6HYMPEHHIOI \ 6HEWHIOIO MaMsimb

[na nepeHoca AaHHbLIX OT MOPTOB CBSA3M BO BHYTPEHHIOK UMM BHELUHIOW MaMsTb
AOIDKHbI UCMONb30BaTbCA TONbKO KaHanbl ¢ 8 no 11. lNpuemHnk TCB 3Tux kaHanoB
AOIMKeH BbITb 3anporpaMmMMpoBaH COOTBETCTBYHOLLIMM 0Bpa3oMm.

[na nepenayvv BO BHYTPEHHIOK NaMsTh:

— Pernctp DP

Mone TY A0mKHO BbITb paBHO 2 MNn 3, YTO YKa3bIBaeT HA BHYTPEHHIO NaMATb.

— Peructp DI

MHuunanusnpyetcs HavanbHbIM agpecoM 6noka gaHHbIX BO BHYTPEHHEW
namaTn, Kyaa 6yayT nepecbinaTtbCs AaHHbIE U3 NopTa CBA3MN.

[lna nepegayn BO BHELLHIOW NaMsATb

— Peructp DP
Mone TY gomkHO BbITb paBHO 4 NN 7, YTO yKa3blBaeT Ha BHELLHIOW NaMsThb.

— Peructp DI
MHnuynanmnanpyeTtca HayanbHbIM agpecom 6rioka AaHHbIX BO BHELLHEN NaMsATH,
Kyga 6yaoyT nepecbinarbCa aHHbIE U3 MOpTa CBA3WN.
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Mepemaya Bcerga MHMUMMPYETCA MPUEMHUKOM KaHana cBasn. Kak Tonbko 6ydep
npueMHuKa 3arpyxaeTcs NpUHATLIMU JaHHLIMW, MOCbINAeTCH 3anpoc K kaHany DMA, v oH
BbINOJSTHAET NepPEeCbINIKY AaHHbIX B 610K AaHHbIX onucbkiBaeMbin pernctpom TCB.

KaHanbl DMA nopToB CBA3M MMEKT 04HY OCOBEHHOCTb MPU OpraHmn3auum LLEenoYKu
onepauun: ecnu B yHMBepcanbHOM KaHane HoBoe 3HadeHne TCB moxeT ObiTb 3arpyxeHo
TONbKO B PErnMcTp TOro e KaHana, TO AN KaHanoB nopTta CBA3W MOXHO yka3aTb HOMep
KaHana-npuemHuka, cnegywouwero TCB. [NpaBoa HoMep KaHana-npyeMHuKa nexuiT B
ananasoHe ot 4 po 11. lMoatomy nocne OKOH4YaHus paboTbl OAMH KaHam MOXeT
NHUUMMPOBaTb paboTy Apyroro KaHana.

7.5.6.2  BHympeHHsisi/eHeWHsisi naMsimb — 1opm cesizu

[na nepecbifniki OaHHbIX U3 BHYTPEHHEW WM BHELIHEW NamATW B NOPTbl CBA3N
AOSDKHBI MCNOSb30BaTbCA TOMbKO KaHanbl ¢ 4 no 7. llepepatynk TCB 3aTuMx KaHanos
A0SKeH BbITb 3anporpaMmMmnMpoBaH COOTBETCTBYOLLMM 06pa3oMm.

[na nepenayn n3 BHyTpeHHeN namaTu:

— Pernctp DP

Mone TY gomkHO 6bITb paBHO 2 nNn 3, YTO YKa3biBaeT HA BHYTPEHHIO NaMsThb.

— Peructp DI

WMHnuynanmsnpyetca HayanbHbIM agpecom 65ioka [aHHbIX BO BHYTpPEeHHeu
namsaTn, oTkyaa 6yayT yMTaTbCa AaHHbIe AN nopTa CBA3N.

[nsa nepegayn n3 BHELLHEN NAMATH

— Peructp DP
Mone TY gomkHO ObiTb paBHO 4 UK 7, YTO yKa3blBAET HA BHELLHIOW NaMsATb.

— Peructp DI
MHnynanmsnpyetca HayvanbeHbIM agpecom 6sioka JaHHbIX BO BHELLUHEN NaMsATH,
oTKyAa OyayT untaTbhCs AaHHbIe s nopTa CBA3MU

lMepepaya Bcerga MHULMMPYETCA nepegaTymMkoMm nopta cBAsn. Kak Tonbko Oydep
nepegatymka CTaHOBUTCS NMYCT — MocbinaeTcsa 3anpoc K kaHany DMA, n OH BbINonHAeT
nepecbisiky AaHHbIX M3 Onoka [faHHbIX, onucbiBaemoro pernctpom TCB, B 6ydep
nepegartyvka noprta CBs3u.

7.5.6.3 [llepecbinka mexdy nopmamu cesi3u

KoHTponnep DMA noggepvBaeT BO3MOXHOCTb MEPECHIIKA  AaHHbIX  Mexay
nopTamu cBa3n 6e3 MCnosib3oBaHUS MPOMEXYTOUYHbIX OydepoB B namaTU. NMOHATHO, YTO
nepegaya MoXeT MATU OT NPMEMHUKA NopTa CBA3M B nepeaaTymk nopra cBs3n. MocKonbKy
WHULMaTOPOM nepeayn B JaHHOM Cryyae BbICTynaeT MpUEMHUK nopTa CBA3W, TO Takue
nepefayn nogaepXuBarTcsa Tonbko kaHanamm DMA ¢ 8 no 11. OTnnumem Takom
Nnepecbisikn OT MEpPechbifikn B NaMsATb SBNSETCS HeobXoAMMOCTb AOMOSTHUTENBHOIo
KOHTPONS TFOTOBHOCTM nepefaTtyMka KaHana CBA3WM MPUHATL AaHHble OT MpUEMHUKA.
OcobeHHocTn nporpammupoBaHuss TCB npuemHuka kaHanoB ¢ 8 no 11coctosauT B
cnegyloLem:

— Peructp DP.

Mone TY gomkHo 6bITb paBHO 1, YTO yKasbiBaeT Ha MOPT CBA3W.

— Peructp DI.

MHnynanmnsnpyetca agpecoMm nepefaTtymka noprta CBA3W, KoTopbi Oyger

npuHumatb gaHHble. Agpec 0x1F04A0 ana nopta cBsaAsm 0, Ox1F04A8 ans

nopta cea3m 1, 0x1F04B0 ans nopta ceasm 2, 0x1F04B8 gna nopta ceasm 3.

Ha camom gene B gaHHOM agpece BaXKHbl TONbKO 6utbl 3 1 4. C nx NOMOLLbIO

KogupyeTcs HoOMep nepefaryuka nopta cesasu. Bece apyrue 6utol 6e3pasnnyHbl.
— Moaundukatop DXM gomxeH 6biTb cOpoLleH.
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[Mepepaya Bcerga WHULMMPYETCS TOTOBHOCTBIO MPUEMHMKA KaHana CBSA3U U
rOTOBHOCTbLIO NepefaTyMka kaHana cBasu. Kak Tonbko Oydep npuvemMHuka sarpyxaertcs
NPUHATBIMM JaHHbIMKW, NocbllaeTca 3anpoc K kaHany DMA. KaHan DMA aHanuaupyet
cocTtosiHue Bydepa nepepartymka, B KOTOPbIA OH 3anporpaMMMpoBaH 3anucaTtb AaHHbIe.
Ecnu 6ydep nepegatumka kaHana cBa3n NycT — NPOUCXOANT NepechbIsika.

7.5.7 KaHanbl autoDMA

[Ba kaHana autoDMA c¢ Homepamn 12 un 13 noggepxumBarT BO3MOXHOCTb
NepecbifikKN [aHHbIX OT BHELIHEro Bedyllero YCTPOMCTBA BO BHYTPEHHIO MaMsTb
npoueccopa. bnok gaHHbix B TCB npuemHuka onucbiBaeTca cTaHgapTHbIM o06pasom.
MapameTpbl paboTbl KaHana n 3aBepLueHna paboTbl kKaHana onpeaensTcs CTaH4apTHbIM
obpasom. EguHcTBEHHbIM orpaHuyeHnem B TCB gBndetcsa 1O, 4to TMn obmeHa TY
[OMMKeH BbITb paBeH 2 nnn 3, T.e. MPUEMHUK JaHHbIX BCerga BHYTPEHHSAS NaMsThb.

Kaxxgbin kaHan autoDMA nmeeT 6ydep AaHHbIX. KaHan 3anpalinBaeT BbiNOSIHEHNE
TpaH3aKkuMn, Kak TONbko B Oydepe nosBnawTca paHHble. Pasmep Oydepa AaHHbIX
cocTaBnseT JyeTtblpe 128-paspsagHbix crioBa. TpeboBaHuem B paboTe kaHana ABnseTcs
COOTBETCTBME pasmepa [aHHbIX, 3anucbiBaeMblx B Bydep, pasmepy onepaHaa, KOTOPbIN
onpepensetca nonem LEN B pernctpe TCB.

Kanan npvHumaeT aaHHble B Bydep, TONbKO Koraa oH aktmeeH. Ecnn npoucxogut
3anucb B Bydep npu HeaKTMBHOM KaHane — reHepupyeTca hnar owmnoku.

7.5.8 BbicTpogencrtesne DMA

[aHHaa rnaBa onucbiBaeT obuwee ObicTpogencTeme KoHTponnepa DMA npu
YCNOBUN HaNWuusi HECKOSNbKMX aKTUBHbIX KaHanoB, MblTAlOWNXCA OAHOBPEMEHHO
NONy4YnTb AOCTYN K BHELWHEN \ BHYTPEHHEN namsaTu.

7.5.8.1 DMA eHympeHHelU namsimu

KaHanel DMA nonyyatoT [AocTtyn K BHYTPEHHEW NaMATU  COrfacHO CBOUM
npuoputetam. B uenom notepss nNpou3BOAUTENBHOCTU NPU MEPEKITYEHUN MeXay
kKaHanamu oTtcytcTByeT. JlioGas komOuMHauMa NOPTOB CBA3U W OpYrMx MOpPTOB AN
nepegaym uMMeeT OOWHAKOBYKD MaKCUMarlbHYKO CKOpPOCTb BHYTPEHHEW nepefaudu,
cocTaBnswLwyto ogHy nepenady DMA Ha TakT.

C ToukM 3peHusa ObicTpogencTBuss KaHanol cBasn DMA (c 4 no 11) umerot
cneyoLwme ocobeHHOCTMH:

— Kananbl ¢ 4 no 7 npu paboTte Cc nepegarymkaMmy NOpPTOB CBA3M MaKCUMMarbHO
3arpyarT LWKWHbI npoueccopa B cnyyae, Korga nepegatyvku paboTtatoT Ha
MakCMMaribHOW 4acTtoTe W npu WupuHe wWwuHbl B 4 6Guta. B atom cnyyae
nepegaya ogHoro 128-paspsagHoro cnosa (6e3 KOHTpons) npoucxoauT 3a 16
TakToB 4acTtoTbl npoueccopa (8 TaktoB SOC-wwuHbl). Moatomy kaHany DMA
Heobxogmmo 3a 8 TaktoB SOC-WWHbI ycneTb NpoYMTaTb HOBblE AaHHble W3
BHYTpeHHeN namaTtn. Ecnv npyn yTeHun He GyaeT KOHMNMKTOB AoCTyna, kaHan
DMA MoxeT cgenaTb YTeHue 3a 7 TaktoB. [lpu 3aTtom ecnu paboTtaiT Bce 4
nepepatymka, koHTpornep DMA ©OyneT reHepupoBaTb TpaH3akuumn Kaxable 4
Takta u3 8-mu.

— KaHanbl ¢ 8 no11 npu pabote C npMeMHMKaMuM MOPTOB CBSI3M MakCUMalrbHO
3arpyxaroT LWKWHbI npoueccopa B Cnyyae, Korga MpUeMHWMKM paboTaloT Ha
MaKCMMarbHOM YacToTe M Npu WNPUHE WKHbLI B 4 BuTa. B aToM cnyyae npuem
ogHoro 128-paspsgHoro crnoBa (6e3 KOHTpons) npoucxoaut 3a 16 TakToB
yactoTbl npoueccopa (8 TaktoB SOC-wuHbl). [loatomy kaHany DMA
Heobxogmmo 3a 8 TaktoB SOC-WMWHbI yCcneTb 3anucaTb HOBble [OaHHble U3
NPUEMHNKa BO BHYTPEHHIOW nNamsaTb. Ecnv npu 3anucu He GyaeT KOHMIMKTOB
pocrtyna, To kaHan DMA moxeT 3TO caenatb 3a 2 Takra (TakT Ha aHanus
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3anpoca OT NpuemMHuKa 1 TakT Ha apbutpax goctyna). Mpu aTom ecnn paboTatoT
BCce 4 npuemHuka, To KoHTpornep DMA 6yaet reHepupoBaTb TpaH3aKumu
Kaxkable 4 TakTa U3 8-mu.

Taknm o6pas3om, ecnum BKNIOYUTL BCce 8 KaHanoB MOPTOB CBSA3M Ha MaKCUManbHOW
yactoTe, TO Mbl ByaemM MMeTb 3anpoc K BHYTPEHHEN NaMsiTU CO CTOPOHbI DMA Kaxabin
TakT SOC wuHbl. MOXHO ckasaTb, 4YTO KaHanbl ¢ 0 No 3 He cMOryT nonyy4uTb AOCTYN K
BHYTPEHHEN NamMATn B 3TO Bpems. Ecnu kaHanbl 12 1 13 6yayT umeTb NpUOPUTET BblIlLE
4YyeM KaHasnbl CBA3W, TO OHW ByayT npuTtopMaxkmBaTb OOMEH No KaHanam cBs3n. Ecnu xe
KaHanbl 12 n 13 6ygyT MMeTb NPUOPUTET HMXKE, TO BO3MOXHA owwmnbka B ux pabote, T.K.
OHW HEe CMOTrYyT NOMYYUTb AOCTYN K BHYTPEHHEN NamMsaTn 1 Toraa ux 6ydep nepenonHUTCS.
Ecnn nopTel cBA3n 6yayT paboTtaTb HE HA MakCMMaribHOW YacToTe, a BABOE MEHbLUEN, TO
ANA 0OCTyna K BHYTpeHHen namsaTtu octaeTcs 50 % BpemeHu.

Ha ckopoctb obmeHa kaHanoB DMA C BHYTPEHHEN NaMATbIO BNUSIET Takke U
paboTa npoueccopa. Ecnu npoueccop 4acto obpawaetca Ha SOC-WKWHY NS YTeHus
AaHHbIX C NepUdEepUnHbLIX PerMcTpoB, TO OH MOXET nputopmMaxusate DMA, ecnn uukn
YTeHus nonagaeT Ha 3anpoc oT DMA. Torga npu goctyne k SOC IFIFO npoueccop byget
nMeTb Bonee BbICOKUI NPUOPUTET, N KOHTponnep DMA GyaeT nputopMaxkmeaTb.

C To4kun 3peHusa ObicTpoaencTBUS kaHanbl obwero HasdHadeHus (c 0 no 3) umetot
cnefyowme ocobeHHOCTH:

— TpaH3akumn KaHanoB pasfeneHbl Ha ABe YacTu. B nepBon 4YacTu BbINOSTHAETCS
YTeHWe LaHHbIX U3 NamaTn BO BHYTpeHHUn 6ydep DMA. Bo BTOpon yactn nget
3anncb JaHHbIX 13 Bydepa B NamMsThb.

— YeTblpe kaHana umetoT obwmn bydep paamepom BoceMb 128-paspsaHbiX CrOB.

— KaHanbl Moryt 3anyckaTb 40 8-My onepaunn YTeHUd, He [OOXMAOasCb
BbINOSIHEHUSA onepauni 3anucu.

Bo3MOXHOCTb reHepauum cpady BOCbMW TPaH3aKUWM YTEHWA OOHUM KaHarom
3HauYUTENbHO yBENUYMBaET CKOPOCTb obMeHa. Ecnun Obl BTOpas TpaH3akuus HadnHanacb
TOMBKO MOCIie BbINOMHEHUS (hasbl 3annucu NepBor TpaH3aKUMW, CKOPOCTb paboTbl kaHana
6bina 6bl npaktudeckn B 10 pas megneHHee. Bmecte ¢ TeM npu paboTe HECKONbKUX
KaHanoB oOLero HasHayeHus camblil MPUOPUTETHLIN KaHam MPakTUYEeCKM MOSTHOCTbIO
3axBaTbiBaeT TpaguK KOHTposfsiepa, U crnefylwwmi KaHan MOXeT HadaTb nepegady
TOMBbKO MOCMe MOSfHOro 3aBeplleHns obmeHa 6oree BbICOKONPUOPUTETHOrO KaHana.
[MoaToMy MOXeT okasaTbCsl, YTO Lenodka u3 4-x onepaunn Ha ogHoMm kaHane DMA moxeT
BbINOSTHUTBCHA C TOW e CKOPOCTbIO, Kak N 4 obMeHa OQHOBPEMEHHO Ha pas3HbIX KaHanax.
OTO crnpaBeasiMBoO ANs cryyas MNepecbifiok Mexgy BHYTPEHHEeW U BHELWHeW MNaMmsTblo,
koraa 6ut DRQ paBeH Hynio 1 KaHan He XOeT BHELLHero 3anpoca.

7.5.8.2 DMA eHewHel namsmu

PaboTa ¢ BHelWHen NamMATbi0 UMeeT 0CODEHHOCTb, CBA3AHHYHKO C TEM, YTO OOCTYnN K
9TON NaMsATM HaMHOro MeafieHHee, YeM K BHYTpeHHen. Ecnu pgoctyn K BHYTpeHHeu
namsaTu ons koHtponnepa DMA mMoxeT npoucxoguTtb kaxabin Takt SOC-WnHbI, TO A0CTYN
K BHEWHen namstu bygeT nputopMaxuBatbCs M3-3a 6onee HM3KOW 4acToTbl BHELLUHEN
WuHbl. B ny4wem cnyyvae (Hanpumep, npu goctyne k SDRAM) 310 MoxeT ObITb OOUH TakT
BHELUHEWN LUMHbI.

KoHTponnep DMA moxeTt otcbinate kaxabii TakT SOC WKWHBLI 3anpoc K BHELLHEN
namatu. 3Atm 3anpockl nonagatoT B OFIFO BHewHero wuHTepdenca. bydep aToro
MHTepdgenca MMeeT OrpaHNYeHHbIM pa3amep — He Bonee 8 3anucen. Npu 3TOM 3anuchb B
6ydep mnoet co ckopoctbto SOCCLK, a uteHne co ckopocTbto SCLK. O6bIMHO YacToTa
BHELLUHEN LUWHbI KaK MMHMMYM B 2 pa3a Hmxe 4actoTbl SOC wwuHbl. [NoaTomMy 3anonHuB
O6ycep 3a 8 TakToB, KOHTponnep DMA 6ygeT oxugaTb Hanudme cBOOGO4HOrO MecTa B
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Bydepe, 1 B ganbHenweM CKOpoCTb 3anucn B Bydep GyaeT cOOTBETCTBOBATb CKOPOCTU
yTeHnda. CKOpOCTb YTEHUS 3aBUCUT OT MHOruX cpaktopoB. Hanpumep, ans SDRAM 3aTo:
Hanuune npas JoOCTyna K BHELUHEN LUMHE (3TO HY)XHO Ans noboro Tmna namsaTu);
OTcyTCcTBME pereHepaLmm NamMaT B MOMEHT 3anpoca 4oCTyna;

OTcyTcTBME HEOBXOAMMOCTM reHepupoBaTtb komaHay ACT;

[nvHa 3anpalumMBaemoro onepaHaa v LWMpUHa WKHbI AaHHbIX BHELWHEN NaMSATH.

Mo cyTn noka oanMH 3anpoc K NaMsiTu He OBCNyXUTCHA, BTOPOW 3anpoc He NOCTynuT
Ha o0bpaboTky. B npoueccope vmeeTca nogaepkka Ans BbiNONHEHUA Gonee ObICTporo
obmeHa c¢ SDRAM. KoHTponnep BHELWHEN MaMsaTM  OTCREXMBaeT  CUTyauuto
nocrnegoBaTesnibHOro JOCTyna K OQHOW CTpaHuLe JMHaMUYeCcKon naMsaTn 1 nogaepxvsaeT
KOHBENEepHbI AO0CTyn B npedenax OAHOW CTpaHuubl. OTO MNO3BOMSET 3HAYUTENbHO
ycKopuUTb 0bMeH. OToMy crnocobeTByeT M TOT pakTop, YTO KaHanbl ¢ 0 no 3-n moryT
dopmumpoBaTb 40 8-MM nocneaoBaTenbHbIX 3anpocoB. [Ana AMHaMn4eckon NamaTn OYeHb
HENPUATHLIM MOMEHTOM SIBIISAIOTCA YacTble AOCTYMbl B pasfnyHble CTPaHULUbl NaMATh T.K.
9TO BbI3blBa€T HEOHXOAMMOCTb HYacTO BbIMOMHATL NOA3apSA TEKyLLEN CTpaHuLbl U 3aHOBO
aKTUBMPOBATb CrieAyHoLLYy0 CTpaHuLy.

[ononHutenbHaa CroOXHOCTb BO3HMKAET npu pabote B MyNbTUMNPOLLECCOPHOWN
cucteme. Ecnm npoueccop 3axeatun WKWHY Ans obmeHa, And Hero OYeHb BaXXHO MMETb
6GnoK 3anpocoB K BHELUHEN MaMATM T.K. B 9TOM Cllydae OH MOXET BbINOSIHUTb BCE WX
BMecTe, He ocBoboXaas LUMHY nocre OA4HOro 3anpoca. 34eCb BO3MOXEH BbIMIPbIW B
CKOPOCTM M3-3a OTCYTCTBUSA HEOOXOAMMOCTIN YacTO BbINOMHATL apbuTpax goctyna.

KaHanbl cBasn DMA Takke MOryT COXpaHsiTb CBOM [aHHble BO BHELLUHEN NaMATU
nnun 6paTtb AaHHble U3 BHELLHEN namMaTu. B npuHumne, ecnun paboTaeT TONbKO OAWH KaHan
(Ha npuem wvnu nepegady) To npu paboTe C BHELIHEN OWHAMWYECKOW NaMsATbIO €CTb
BEPOSITHOCTb MOAAEPXKKM BbICOKOW CKOpoCTM obmeHa. NMpu nocnegoBaTenbHOM JOCTYyNE K
NamMATU U NPU WMPUHE WKHBbI B 64 GUTa MOXHO MOMYyYMTb CKOPOCTb AAHHbIX BrM3Kyl K
MaKCMMarnbHOW CKOPOCTU kaHana cBsa3n. OgHako ecnv paboTaeT HEeCKONbKO KaHarnos, TO
appekTnBHOCTE OOMeHa OyaeT CHWXaTbCA WU3-3a HenocrnedoBaTeNbHOro AocTtyna K
namatn. B cnyyae kaHanoB cBsi3u Gonee CKOPOCTHbIM BapuvaHTOM MOXET oKasaTbCs
npyveM OaHHbIX U3 nopTa cBsA3M B Bydep BHYTPEHHEN NamMATU, a 3aTeM nepechbisika 3Toro
Oydepa BO BHELLHIOK NamsaTb, YEM MNpsiMasi Nepecbifnika M3 KaHana CBA3N BO BHELLHIOK
namaTb.
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7.6 MopTbl cBA3n (LVDS)

[Mpoueccop coaepXuT YeTblpe MNOSHOAYMMEKCHbIX MopTa CBA3WM, KaXadbld U3
KOTOpblX obecneymBaeT [OOMNOMHUTENbHbIE BO3MOXHOCTM BBOAA-BblBOAA [[aHHbIX:
YETbIPEXOUTHBIN NPUEM M YETLIPEXOUTHYIO Nepenady, ncnonbaysa TexHonoruto LVDS.

Bnarogapsa cnocobHocTn paboTtaTb Ha [BOMHOW CKOPOCTU nepefadn AaHHbIX —
AaHHble B 3allernike Ha oboux ppoHTax TaAKTOBOro curHana — ¢ vactotorm o 500 My,
KakObl NOPT CBSA3M MOXET nogaepxueatb nepegady Ao 500 M6ant B cekyHAy B Kaaom
HanpasfeHMn Anss  KOMOMHMPOBAHHOW  MakCUMManbHOW  MPOMYCKHOM  CNOCOBHOCTU
4 [GanT/c.

MopTbl cBA3M obecneynBatoT OOMNOMHUTESNbHLIN  KOMMYHUKALMOHHLIA  KaHarn,
KOTOpPbIN  MUCMONb3yeTCd B  MyJIbTUNPOLIECCOPHBIX CUCTEMaxX [Afisi  OCYLLeCTBIIEeHUs
ABYXTOYEYHON MEXIMPOLECCOPHON CBA3U. [1pUNOXEHUA Takke MOryT UCMoNb3oBaTb NopT
ANS 3arpysku.

YnpaBneHne nepegaden agpoM  npoueccopa  BbIMOMHAETCS  NOCpPeacTBOM
MEeXaHU3MOB MpepbiBaHUS WU onpoca. YnpaeneHue nepegaden KoHTponnepom DMA
BbINONHAETCA 4Yepe3 HasHadyeHHble DMA-kaHanbl npuemal/nepegaudn. lNpu 3aTtom Bce
kaHansl DMA nopToB nogaepXuBaloT LUEnovYkM onepaumi, a Takke MoryT ObiTb
MCnonb30BaHbl NPU 3arpyske npoueccopa Bo BpeMsi cTapTa.

7.6.1 ApxuTekTypa nopToB CBA3U

Kak nokaszaHo Hwxe (PucyHok 48), nopTbl cBA3W nogkroydeHbl K SOC-WwnHe Kak
nepuepumHoe yCTpOMCTBO.
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PucyHok 48 — lNopaknioyeHne NopToOB CBSI3M Ha KpUcTanne
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[MopT cBA3M COCTOUT U3 ABYX YacTen — nepegaTymnk u npueMHuk. KaHansl nepegaymv
N npuema WMeEKT TponHou Oydep, Kak nokasaHo Huxke (PucyHok 49). BbydepHble
perncTpbl, nogkrtoyeHHble K SOC-WKnHe, 4OCTYNHbI NPOrpaMMnUCTy Kak pernctpbl LBUFTX
n LBUFRX. Onu gaBngawtca 128-paspsagHbiMy, oTOOpaaeMbiMM B NaMAaTu
yHMBepCcarnbHbIMK pernctpamu. Pernctpbl gononHuTenbHbIX OydepoB M CABUrOBbIE
perncTpbl ABMASOTCA NPOrPaMMHO HEAOCTYMHbLIMM.

80C BUS

V

TX BUFFER RX BUFFER
1

FX TEMPORARY
BUFFER

TH BUFFER
2

I Il

TX EHIFT RN BHIFT
REGETER REGISTER
S
‘f ’_\

PucyHok 49 — ApxuTtekTypa nopTta cBsi3u

HononHutenbHaa 6ydepusaumsa no3BoONsSieT KOHBEWEPU3NPOBATL  onepauuu
npuemMa-nepegaym nopra CBA3U 1 onepaunmn koHTponsnepa DMA. Takke nmeeT 3HaveHue,
4YTO COBUIOBblE pPErucTpbl Npuvema-rnepenadn MMerT COBCTBEHHYK 4YacToTy paboTbl,
KoTopas otnmyaeTtcs ot YactoTbl SOC-LKMHBI.

7.6.2 BHelwHuMe BbIBOALI NOPTOB CBA3MU

[ns BbInoONHeHUs obmeHa AaHHbIMW C BHELUHMMW YCTPOMCTBAMW MOPThbl CBSA3N
MCNONb3YIOT BHELLUHWE BbIBOAbI MUKPOCXEMbI, KOTOpble onucaHbl Huxe (Tabnuua 100). B
Tabnuue npueeneH nepedYeHb BbIBOOOB OAHOMO nopta CBsA3W. 3HaK ‘X' B UMEHW curHana
ykasbiBaeT Ha nopT ceasn — 0, 1, 2 nnu 3. B Habop BHELLUHMX BbIBOOAOB MOpTa CBSA3U
BXOOAT Kak AudpdepeHumanbHble BbIBOAbI, Tak U 0ObldHble BbIBOALI. [ns Kaxporo
andpdepeHumansHOro BbiBoga cyuwectsyet napa nuHuin: P n N. Ha nuHum P nepepaetcs
MCTUHHOE 3HayeHue curHana, a Ha nuHum N npoTueononoxHoe. PasgenbHble LWWHbI
AaHHBIX ANA npyema u Ans nepefadv MMmetoT paspsgHocTb 4 6uta kaxgas. [pu atom
NMEETCS peXuM rnepegaydm ¢ UCNosib30BaHMEM TOSMbKO OAHOrO paspsifa LWMHbI JaHHbIX U3
yeTbIpex.

Ta6bnuua 100 — OnucaHne BbLIBOAOB — NOPTbI CBSA3U

CurHan OnucaHue

LxDATO3-0P LLnHa gaHHbix 3—-0 nepegava LVDS P

LxDATO3-0N WnHa gaHHbIX 3—0 nepegaya LVDS N

LxCLKOUTP TaKTOBbIN reHepaTop nepegayn LVDS P

LxCLKOUTN TaKToBbIV reHepaTtop nepefayun LVDS N
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CurHan OnucaHue
LxACKI BXOOHOM curHan noaTrBepXaeHua nepepartyuka. Mcnonb3ysa aToT curHan,
NPUEMHUK yKasblBaeT nepeaaTyunky, 4TO MOXHO NpoformkaTb nepegayy
3aBeplueHune 6noka. Korga nepegaya BbINONHAETCS € ucnornb3oBaHnem DMA,
AaHHbIN CUrHaN yKasbiBaeT NPUEMHUKY, YTO nepeaaBaeMblin 610K 3aKOHYMIICS.
Bo Bpemsa cbpoca BbiBogbl nL1IBCMPO, nL2BCMPO wu nL3BCMPO
LxBCMPO MCNomnb3ylTCA Kak BXOoAbl AnNA KoHdurypupoBaHus npoueccopa. [lepeg
Ha4anomM wuHUUManusauum nopTta, MOPT CBA3M BblJaeT CUrHarm BbICOKOrO
ypoBHA Ha LXBCMPO (geaktuBuMpoBaH), ykasbiBas MPUEMHUKY, YTO MopT
nogcoeanHeH
LxDATI3-0P AaHHble 3-0 npuem LVDS P
LxDATI3—-0ON AaHHble 3—0 npnem LVDS N
LXCLKINP TaKTOBbIM reHepaTop npuema LVDS P
LxCLKINN TakToBbIV reHepaTtop npuema LVDS N
LXACKO BbIXOOHOW CUrHanm noaTsepXaeHust npuemHuka. Mcnonb3ya 3TOT curHan,
NPUEMHUK yKa3blBaeT nepeaaTyunky, YTO MOXHO NpogormkaTb nepeaady.
3aBepLueHune 6noka. Koraa nepegaya BbINOMHSAETCA € ucnonb3oBaHem DMA,
ALXBCMPI AaHHbIN CUTHaN yKasbliBaeT NPUEMHUKY, YTO nepeaaBaeMblii 610K 3aKOHYMIICS.

Mocne cbpoca curHan BbICOKOro ypoBHsi Ha NLXBCMPI yka3biBaeT Ha TO, 4TO
K MPMEMHUKY nopTa NOAKNKYEH BHELLIHUIN NnepeaaTymK

Kaxablh nopT CBA3WN MMeeT ABa He3aBUCUMbIX KaHana, OAWH Ansa npyema n BTOPOon
Ana nepefadn, Kotopble mory pabotate ogHoBpeMeHHo. KaHan nepepayv nepepaet
AaHHble Ha Jpyroe YCTPOWCTBO, a KaHan npuema nornyyaeT [daHHble C  Opyroro
yctponcTtBa. Kaxabln kaHan ocyulectBnaeT obMeH [aHHbIMU, UCMNONb3ys A0 YeTbipex
o6utoB gaHHbIXx 1 ncnonbdys curHanbl LXCLKOUTP/N, LXACKI, LxCLKINP/N n LxACKO
ANS ynpasneHus nepegadyen OaHHbIX.

CurHanbsl nLxBCMPI 1 nLxBCMPO wucnonb3ytoTcs Ans MHPOPMUPOBAHUS O TOM,
4YTO TeKylasa nepegadva 6noka AaHHbIX 3aBeplueHa. [1opTbl CBA3WM OOMKHbI COEANHATLCS
TakK, KaK 9T0 nokasaHo Hmxe (PucyHok 50, PucyHok 51).

LEDATO3-0P L] = LEDAETIZ-0F
LD AT 0e3—0 o LA O TN
LECLEQUTFP =z L CLEINP
Loz LEQUTH | LECLKINM
LACK] =& L& SO
[ :1s 10 = TNEWA

PucyHok 50 — KoHdurypaumsa nopta cBs3u (4-paspsaaHbIv pexnm)
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LXD ATOOP 1 LxDATIOR
LEDATOON T | LceoaTom
LECLKQUTP - | LxcLrne
LG LEOUTH | LcLKI
LK et LA CHO
ECHM PO #=| HECMH

PucyHok 51 — KoHdurypaumsa nopta cBs3u (1-paspagHbIn pexnm)

MopTbl CBA3M Mpoueccopa SBASTCA TaKTUPYEMbIMU BbICOKOCKOPOCTHbIMM LVDS
noptamu AaHHbiX. LVDS aBnsetcsa crangaptom ans auddepeHunansHon nepenaydn
CUrHanoB Mexay yaaneHHbiMn anemeHtamun. LVDS obGecneumBaeT 6oniee BbICOKYHO
yactoTy, ©Oonee BbICOKMA YPOBEHb YCTOMYMBOCTM K WymaMm, 6Oonee HU3koe
9HepronoTpebreHme n MeHbLLIee YUCO ANEKTPOMArHUTHbLIX MOMEX.

Mepepaya curHanos LVDS TpebyeT guddepeHunanbHoro 3aseplieHusi. Huxe
noKasaH npolecc nepegadv Yyepes nNopT OT OOQHOro npoueccopa K apyromy (PucyHok 52).
BHyTpeHHne 100 Om pesuctopbl 3aBepweHna (RT) Ha cTopoHe npuemMHuka
obecneynBaloT BbINOMHEHWE AaHHOro TpeboBaHus. JIMHUKM Ha nnate OOMXKHbl 6bITb MO
BO3MOXHOCTMU OOWHAKOBbIMM AOS19 TOro, 4TobblI noadepxvBaTb OAWHAKOBOE BpeMs
3alepXXK1 4Nl BCEX BbIBOAOB AAHHbLIX Y TAKTOBbIX CUrHANOB.

JInHnn HecummeTpuyHbix curHanos (LXACKI, LXACKO, nLxBCMPI n nLxBCMPO)
He TaK KPUTUYHbI, HO UX 3a4ep>KKN OOMKHbI Oblnn 65nM3kn K 3agepXkam COOTBETCTBYIOLLMX
UM andppepeHumanbHbIX CUrHanoB.

MepenaTtunk 1967BH028 MpuemHrk 1967BH028
LaDATCR 0P LEDATIS-OP
LINK é\"‘ o LINK
DATA AT >—|- DATA
CUTPUT & v INPUT
LaDATOS 0N L DA TIA-0M i
LaCLKOUTP LaCLKMNP
LINK \ u LINK
CLOCK AT, CLOCK
OUTPUT o INFUT
LECLKOUTN LuCLKINN
LGETHFD = ETEF
LxAC K| LuACKD

PucyHok 52 — KoHdourypauumsa nepegayum mexay npoueccopamum
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7.6.3 lNpuem n nepepaya gaHHbIX

O6meH OaHHbIMM OCyLLEeCTBMSiIETCA MOCpPeacTBOM 3anmcu B Oydep nepenaynm m
yTeHnem n3 Bydpepa npmema. [nvHa nepeaaBaeMbiX OaHHbIX Bcerga paBHa 128 Gutam.
Bce paHHble, 3anucaHHble B Oydhep nepenayun, KOMMPYHOTCS B COBUIOBbLIN PErUCTP, Kak
TOMbKO OH CTAHOBMUTCA MNyCTbIM, M MNoOcne 3Toro nepegatTcsa. NMpuemHuK paspelsaet
NpoAoSPKeHNe npuema faHHbIX, TONbKO KOrfga ero cABUroBbIA perucTp NycT unu, Korga B
ero 6ygepHbIX perncrpax ectb AOCTaTOMHO MecCTa And npuemMa LaHHbIX U3 COBUIOBOro
perncTpa, korga npvem 3Toro cyeTBepeHHOro criosa byaet 3aBeplleH. [locne Toro, kKak
Lenoe cyeTBEpPEHHOE CIOBO MOSly4YeHO, NPUEMHUK NepemellaeT AaHHble U3 COBUIOBOrO
pernctpa B 6ydep npuema, korga oH cBoboEH.

Ecnv npuemMHMK He roTOB MpUHATL Criedytollee CnoBO AaHHbIX, OH MCMONb3yeT
nuHuio noateepxaeHns LxACKO ans npuoctaHoBkM paboTbl nepegatymnka.

Hwxe npvBeaeHbl MMEHa PerncTpoB, KOTOpbIE NOMb30BaTENb MOXET MCNONb30BaTb
npwv NporpaMmmupoBaHum noptos cBs3u (Tabnuua 101, Tabnuuya 102).

Ta6nuua 101 — Pernctpbl 6ychepoB nepeaaTynka u npueMHUKa nopra CBA3U

3Ha4yeHue no
PerucTp HasBaHue Appec YMONUaHMIO

LBUFTXO0:0 [aHHble nepegaTymka nopta ceasm 0 0x 04A0 He onpegeneHo

LBUFTXO0:1 [aHHble nepegaTymka nopta ceasm 0 O0x 04A1 He onpegeneHo

LBUFTXO0:2 [aHHble nepegaTymka nopta ceasm 0 0x 04A2 He onpegeneHo

LBUFTXO0:3 [aHHble nepegaTymka nopta ceasm 0 0x 04A3 He onpegeneHo

LBUERX0:0 [aHHble npnemHuka nopta ceasm 0. Ox 04A4 He onpeaeneHo
TonbKo YTeHme

LBUFRXO0:1 HanHele npvemHuka nopra cesan 0. 0x 04A5 He onpegeneHo
TornbKo YTeHne

LBUERX0:2 [aHHble npnemHuka nopta ceasm O. Ox 04A6 He onpeeneHo
TonbKo YTeHme

LBUFRXO0:3 HanHble npvemHmka nopra cesan 0. 0x 04A7 He onpegeneHo
TornbKo YTeHne

LBUFTX1:0 [aHHble nepegaTymka nopta cBaAsn 1 0x 04A8 He onpegeneHo

LBUFTX1:1 [aHHble nepegatymka noprta cea3n 1 0x 04A9 He onpegeneHo

LBUFTX1:2 [aHHble nepegartymka nopta cea3n 1 0x 04AA He onpegeneHo

LBUFTX1:3 [aHHble nepegatymka nopta cea3n 1 0x 04AB He onpegeneHo

LBUFRX1:0 Hakble npuemika nopra casian 1. 0x 04AC He onpegeneHo
TonbKo YTeHme

LBUFRX1:1 HaHHble npvemHuka nopra casian 1. 0x 04AD He onpegeneHo
TornbKo YTeHne

LBUFRX1:2 | A@HHbIe NpuemHika nopra casau 1. 0x 04AE He onpeaeneHo
TonbKo YTeHme

LBUERX1:3 [aHHble NnpnemHuka nopta ceasm 1. Ox 04AF He onpeaeneHo
TornbKo YTeHme

LBUFTX2:0 [aHHble nepegaTymka nopTa CBA3N 2 0x 04B0 He onpegeneHo

LBUFTX2:1 [aHHble nepegaTymka nopTa CBA3N 2 0x 04B1 He onpegeneHo

LBUFTX2:2 [aHHble nepegaTymka nopTa CBA3N 2 0x 04B2 He onpegeneHo

LBUFTX2:3 [aHHble nepegaTymka nopTta cBA3U 2 Ox 04B3 He onpegeneHo

LBUERX2:0 [aHHble NpMeMHuKa nopTa CBA3n 2. Ox 04B4 He onpeeneHo
TornbKo YTeHne

LBUFRX2:1 | H@HHbIE NPUEMHMKa NopTa CBsian 2. Ox 04B5 He onpeneneHo
TornbKo YTeHne
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[laHHble npneMHMKa nopTa CBs3n 2.

LBUFRX2:2 0Ox 04B6 He onpegeneHo
TornbKo YTeHne

LBUFRX2:3 | H@HHbI€ NPUemHYKa nopta Casian 2. Ox 04B7 He onpegeneHo
TornbKo YTeHme

LBUFTX3:0 [aHHble nepegaTymka nopTa CBA3N 3 0x 04B8 He onpegeneHo

LBUFTX3:1 [aHHble nepegaTymka nopTa CBA3N 3 0x 04B9 He onpegeneHo

LBUFTX3:2 [aHHble nepegaTymka nopTa CBA3N 3 0x 04BA He onpegeneHo

LBUFTX3:3 [aHHble nepegaTymka nopTa CBA3N 3 0x 04BB He onpegeneHo

LBUFRX3:0 HanHbie npuemHyka nopra caA3m 3. 0x 04BC He onpegeneHo
TornbKo YTeHme

LBUFRX3:1 HanHble npvemHmka nopra cesan 3. 0x 04BD He onpegeneHo
TornbKo YTeHne

LBUFRX3:2 HanHbie npuemHyka nopra caA3m 3. Ox 04BE He onpegeneHo
TornbKo YTeHme

LBUFRX3:3 HanHble npvemHmka nopra cesan 3. Ox 04BF He onpegeneHo

Tonbko YTeHne

Ta6bnuua 102 — Pernctpbl ynpaBrneHUs U COCTOSIHUSA NOPTOB CBSA3U

3HaueHue no

Peructp HasBaHue Apnpec YMONYaHMIO
LRCTLO Pernctp ynpaBneHus npueMHUKOM OXO0ED 0x00000001
nopta csda3u 0
LRCTLL PerncTtp ynpaBneHusi npeMHUKOM OXOOEL 0x00000001
nopTa cBa3n 1
LRCTL2 PerncTtp ynpaBneHus npueMH1UKOM OXOOE2 0x00000001
noprta csd3u 2
LRCTL3 PerucTtp ynpaBneHusi npeMHUKOM OXOOE3 0x00000001
nopTa cBa3n 3
LTCTLO PerucTtp ynpaBnexus nepegaTymkomM OXOOE4 0x00000000
nopta csda3u 0
LTCTLL PerucTp ynpaBneHusi nepegaTymkomM OXOOES 0x00000000
nopTa cBa3n 1
LTCTL? PerucTtp ynpaeneHus nepegaTymkomM OXOOE6 0x00000000
noprta csd3u 2
LTCTL3 Peructp ynpaBneHusi nepegaTymkomM OXOOE7 0x00000000
nopTa cBa3n 3
3apesepBrpoBaHsbl OxOOES-
Ox00EF
LRSTATO PErvCTp COCTOSHUA NPpUeMHMKa 0X00FO 0x00000040
nopta csasu 0
LRSTAT1 PErvcTp COCTORHMS NPUeMHMKa OX00F1 0x00000040
nopta cesA3u 1
LRSTAT2 PErMCTp COCTORHIS MPUEMHIAKa OX00F2 0x00000040
noprta cs4a3u 2
LRSTAT3 PErvcTp COCTORHMS NPpUeMHMKa O0X00F3 0x00000040
nopra cesA3u 3
LTSTATO Pernctp coctosHua nepegartynka OXOOF4 0x00000002
nopta csasu 0
LTSTAT1 Pervctp cocTosHust nepegaTymnka OXO0F5 0x00000002
nopta cesA3u 1
LTSTAT? Pernctp cocTosiHust nepegaTynka OXOOF6 0x00000002
nopTa cBa3n 2
LTSTAT3 Pervctp cocTosHust nepegaTymnka OXOOF7 0x00000002
noprta ced3n 3
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LRSTATCO Peructp copoca cocTosikus OxOOF8 He onpeaeneHo
npuemMHuka nopta cssasm 0

LRSTATC1 PerucTp cbpoca cocTosiHus 0x00F9 He onpegeneHo
npveMHuKa nopTa cBasm 1

LRSTATC2 PemcTp cbpoca coctonkins Ox00FA He onpeaeneHo
npuemMHuKa nopra cesasu 2

LRSTATC3 Peructp cbpoca cocToshus 0Ox00FB He onpegeneHo
npMeMHVKa nopTa cBaA3n 3

LTSTATCO Peructp cbpoca cocToRHus Ox00FC He onpeaeneHo
nepegatymka nopta cesaaun 0

LTSTATC1 PerucTp cbpoca cocTosHus 0x00FD He onpegeneHo
nepegaryvka noprta cessm 1

LTSTATC2 Peructp cbpoca cocToRHus OxO0FE He onpeaeneHo
nepegaTtyvka noprta cBsaun 2

LTSTATCS3 PerucTp cbpoca cocTosHus Ox00FF He onpegeneHo
nepegaryvka noprta cesasm 3

7.6.4 CBaA3b c DMA

Kaxgbin nopT cBA3KM coeauHsieTcs ¢ ABymsa kaHanamm DMA. OguH  kaHan
ncnonb3yeTca Ang nepefayun JaHHbIX, B TO BPEMS Kak BTOPOW Ucnonb3yeTcs Ang npuemMa
AaHHbIX. Oba kaHana DMA cBsi3aHbl Yepes3 UHTepdEeNC ¢ BHyTPEHHEN NaMSATbIO, BHELLHEN
namaTbio unu gpyrummn 6ydepamm noptoB cBAsn. MNepegatumkm noptoB cBA3n ¢ 0 no 3-n
COeUHEHbl COOTBETCTBEHHO C 4-ro no 7-1n kaHanamm DMA. lNpuemHnkn nopTtos cBssu ¢ 0
no 3-n coegnHeHbl cooTBeTCTBEHHO € 8-ro no 11-n kaHanamm DMA. KaHanbl DMA ¢ 4-ro
no 7-h HasblBalOTCA KaHanamu nepejadu, T.K. nepefaroT AaHHble nepegaTyMkam nopTta
CBs3K, a KaHarnbl ¢ 8 no 11-1 Ha3bIBalOTCA KaHanamu npyemMa T.K. MPUHUMAOT LaHHble OT
NpPUeMHMKOB NopTa CBSA3MW.

MepepaTyunk nopTa cBA3N (POPMUPYET CEPBUCHBIA 3anpoc K KaHany nepegayu
DMA, korga 6ydepHbin pernctp LBUFTX nyct n kaHan DMA BkntoyeH. MNpueMHnk nopta
cBA3n bopMupyeT 3anpoc K kaHany npuema DMA, korga oH 3anucbiBaeT cYeTBEpPEHHOe
CNoBO AaHHbIX B 6ydepHbin pernctp LBUFRX u kaHan DMA BKtoYeH.

Kanan-npmemuuk DMA (c 8 no 11) MOXeT Takke MCNofb30oBaTbCA AN TPAH3UTHbIX
nepegay nocpencTsBoM 3anucu gaHHbIX U3 MpUEMHMKa CBOEro nopTa CBA3W B BydepHbIn
perncTp nepegaryuka nboro gpyroro nopta ceasn. KaHan DMA npu aTOMm OTCnexusaerT,
4YTO ByhbepHbIN perncTp nepegaTymnka cBoboaeH.

7.6.5 3aBepweHue 6no4YHOM Nepenavun

OyHKUMA 3aBepLleHus nepegadmn 6noka nNo3BonseT nepenaTynky MHGpopmmpoBaTtb
NPUeMHMK O TOM, YTO BrioYHasn nepegava 3aBepLueHa.

Mockonbky kaHan nepegays DMA TOYHO 3HaeT, CKOSMbKO CrioB Heobxoammo
nepegatb MU MOXeT OTCNeauTb MOMEHT Mepefayv nocriegHero cnoesa, TO BMecTe C
3anucblo nocregHero cnoea B 6ydep nepenatymka, oH popMmpyeT CUrHan 3aBepLUeHus
nepegayn 6rnoka m nepegaeT ero B nNepegaTynk BMeECTe C AaHHbiMU. [lopT cBA3n
aktmsmanpyet nLxBCMPO, korga OH nepepaeT rnocriegHee cYeTBepeHHOe CrioBO U B
pernctpe ynpasneHuns LTCTL yctaHoBneH pa3psag BCMPE.

Korga Bxog nLxBCMPI akTuBeH, TO npuHMMalroWun NOopT CBA3W nepeaeT aTy
nHcpopmauuio kaHany DMA BmecTe ¢ 3anpocom. OTo NO3BONSAET KaHany npueMHuky DMA
OTCNeanTb 3aBepLUeHme NpMema 1 3aKkoOH4YUTb CBOK paboTy.
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7.6.6 lpepbiBaHUSA NOPTOB CBA3N

MopTbl CBA3KM UMEKT Ccheunanu3npoBaHHble MpepbiBaHUA ONS  yrnpaBrieHus
NMOTOKOM AaHHbIX, KOrga nopT CBA3M OCYLIEeCTBRSeT rnepefady ¢ MCnofib3oBaHWeM sapa
npoueccopa (B oTnnyme OT nepenayn ¢ ucnonb3oaHmem kaHanos DMA). NpepbiBaHne oT
npueMHuKa nopTa CBA3U ABNAETCS akTUBHBIM TOMbKO Toraa, korga kaHan DMA ans nopta
CBA3N He BKNto4aeTcsd. [MopT npuema akTuBM3MpyeT npepbiBaHWe, Korga cyeTBepeHHoe
CNoBo, nonyyaemoe NopTom cBs3u, oxungaet B pernctpe LBUFRX. lNpepbiBaHne npuema
nopta CBA3W SABMSETCH 4YyBCTBUTESIbHLIM MO YPOBHIO U MO3TOMYy, ecnu kaHan DMA,
B3aMMOAENCTBYIOLLNA C MOPTOM CBS3W, CTAHOBUTCA aKTMBHbIM MOCMe paspeLlleHus
npepbiBaHNA NopTa CBA3W, TO NpepbiBaHWE npuemMa nopTa cBA3n byaeT OeakTMBMPOBAHO
n 6yget cchopmmpoBaH 3anpoc kK DMA.

7.6.7 WHuumanusauus nocne c6poca u 3arpyska yepes nopT cBA3U

CrtapTt npoueccopa MOXeT OblTb BbINOMIHEH MOCPEACTBOM 3arpyskuM HadanbHOro
Koda nporpaMmmbl Yepes NopTbl CBA3W. B aTOM pexume nopT paboTaeT kak NogvyMHeHHoe
YCTPOWCTBO, HACTPOEHHOE Ha NpueM AaHHbIX. [locne cbpoca Bce yeTbipe kaHana DMA
nopTa npyema MHUUManu3npyoTca ana nepegadun 6noka ns 256 cnos (3arpyska sgpa) Bo
BHYTPEHHIO namsaTb no agpecam ¢ 0 go 255 mn HactpamBatoTca gna opmmpoBaHua
npepbiBaHNUA MO OKOHYaHWW nepegadM 6noka (aHanormyHo kaHany 0O DMA).
CooTBeTCcTBYIOLWMNE BEKTOpa npepbiBaHMM ans kaHanoB DMA ycTaHaBnueakTCca B
HyreBon agpec.

Mpu cbBpoce wnu 3anpelleHnn MNOpTOB CBA3M Yepe3 peructpbl yrnpasreHus,
cogepxmmoe OygepoB nopTa cBA3M cbpacbiBaeTcsa. [locnegoBaTenbHOCTb 3arpysku
nopTa cBs3u nocrne cbpoca crneqyroLlas:

— [lNpunemMHUK Kaxgoro nopTa CBA3M BKIKOYEH, T.K. 3HAYeHMe annapaTHoro cbpoca

ans peructpa LRCTL paspelwaet npuem nopta cesasm (REN=1).

— Ha BbiBoge nBMS pormkeH ObiTb BbICOKMA YPOBEHb CUrHamna, 4to O3HavaeT
oTcyTCcTBME 3arpy3ku n3 BHewHero EPROM. B atom cnyyae npoueccop xaet
npepbIBaHNA OT OPYrMX UCTOYHMKOB.

— Korga BHelwHee yCTPOWCTBO rOTOBO 3arpy3uTb Mpoueccop 4epes nopT CBA3W,
OHO AeakTtusupyeT (paBeH 1) BbiBOg NLXBCMPI ana uHuumanusaumm nopra.
Mocne aToro nOpT MOXET MNPUHATL 256 CrOB [AdaHHbIX, 3arpysvtb UX BO
BHYTPEHHIOK NamMsaTb U chOpMUPOBaTL 3anpoc NpepbiBaHUS K NPoLEeccopy.

7.6.8 lporpamMmHas nHuumManusauus

MpuemHuk nopTta cBA3M uMeeT (nar uHUUnanusauuun. [HaHHbid  donar
yCTaHaBnMBaeTCsl annapaTHbIM cnocobom nocne cbpoca npoueccopa. Hukakux gpyrnx
PYHKUMN AaHHbIM bnar He mmeeT. OH He oOKasbiBaeT HMKAKOro BMAMsiHUMA Ha paboTy
NPUEMHUKa.

[aHHbIn donar MmoxeT ObiTb YCTAHOBIMEH MNKU COPOLIEH NMPOrpaMMHbIM Crocobom.
[nsa 3T0ro He06X0ANMO BLIKNIOYUTE MPUEMHUK U B OUT 7 peructpa ynpasrneHuns 3anncaTb
3HayeHVe, KOTOpoe [OSMKHO ObiTb 3arpyXeHo BO nar uvHuumanusaumn. [danblie
yCTaHaBNMBaEeTCs, Kak MUHUMYM Ha OAMH TakT OuUT 6 peructpa ynpaBneHuss n 3atem
cbpacbiBaeTcs (6e3 nameHeHus 3HayeHna 6uta 7). Takaa npoueaypa NpMBOLMT K 3anucu
BO donar nHuumanmsaumm Tpedyemoro 3Ha4YeHus.
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7.6.9 lpoTokon nepenayv AaHHbIX NOpTa CBA3U

[MopT cBA3M ocyllecTBNAET nepeaady AaHHbIX Yyepes3 1- nunu 4-paspsgHyo LWUHY
AaHHbIX MO Kaxaomy HarnpasrneHuio (TX wunm RX), ¢ ucnonb3oBaHMeEM Tpex TUMOB
KOHTPOMbHbIX CUrHanoB. B ogHopaspsgHoOM pexume AN nepejadv  UCNosib3yrTcs
BbiBOAbl LXDATIOP/N n LxDATOOP/N.

Kaxgbl nopT CBA3W MMeeT ABa He3aBMCUMbIX KaHana, KoTopble MoryT paboTtatb
ogHoBpemeHHO. KaHan nepefaun nepepaet [aHHble HA BHeELIHee YCTPOWCTBO, KaHan
npuema noryyaeT [aHHble C BHELWIHero ycTtpoucTsa. Kaxabl KaHan ocyuecteBndeT
nepefady AaHHbIX C UCMOMNb30BaHMEM OHOMO NN YeTbipex paspagoB AaHHbIX, UCNOMb3Yy4
curHanbl LXCLKOUTP/N, LxACKI, LxCLKINP/N n LxACKO ansa ynpasneHusi nepegayen
AaHHbIX. CurHanel nLxBCMPI un nLxBCMPO wucnone3syotca Ona oOnoBeLlieHns o
3aBepLUeHMM TekyLlen nepegaym 6roka.

CylwiectByeT HECKONbKO OOWUX MpaBuil, KOTOpble MPUMEHSIOTCS B MNPOTOKONEe
nopta cBsaA3n (PucyHok 53 — PucyHok 61). 3HaHMe 3Tux npaBun MO3BOMSET MOHATb
npumepsbl, NpuBeaeHHble Ha anarpammax. ObLme npaBuna TakoBbl:

— lNepBble pgaHHble (1-paspsagHble  unn  4-paspsagHble)  nepefarwTcs  Ha
HapacTtatowem (M3 0 B 1) bpOHTE TaKTOBOro CUrHana nopTta cBs3n (YCrOBHO
LXCLKOUTP).

— nocnegHne AaHHble (1-paspsgHble vnu  4-paspsagHble) nepegarTca  Ha
cnagaowem (3 1 B 0) opoHTE TaKTOBOrO CUrHama nopTta cBs3n (YCrOBHO
LXCLKOUTP).

— LXCLKOUTP nepeBoguTCA B HU3KMA ypPOBEHb, KOrda MoOpT CBSA3WM HaxogouTcsa B
COCTOSIHUM NPOCTOA.

MuHuManbHbIn O6BbEM nepefaynm LaHHbIX 4Yepe3 MOopT paBeH CYeTBEepeHHOMY
cnoBy. CuyeTBepeHHOe CroBO MOXeT OblTb nepedaHo B TeyeHuMe 16 TakTOBbIX LIMKIIOB,
Korga ucnonb3ylTcs YeTblpe paspsga WWHbl AaHHbIX UK B TedyeHue 64 uMKnoB, Korga
Ncnonb3yeTcs TONMbKO OAuH pa3psaa AaHHbix. Huwke (PucyHok 53 — PucyHok 56) nokasaHbl
oba cnyyas.
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PucyHok 53 — lLiInHa paaHHbIX 4 pa3psga
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PucyHok 54 — LLinHa paHHbIX 1 paspan

lMepepaya gaHHbIX HavmMHaeTcs, korga Ha LXACKI BbICOKMI ypOBEHb CUrHana, 4To
obo3HavaeT, 4TO Oydhep npumema cBobogeH. Kak nokasaHo Huxe (PucyHok 55,
PucyHok 56), nepsble GUTbI OaHHbIX OOCTOBEPHbI OO MEPBOro Hapactawouwero (poHTa
LxCLKOUTP u cnegyowme 3a HAMKU BUTLI AaHHbIX AOCTOBEPHbBI 40 cragatolero poHTa
TakTOBOro curHana.

.
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PucyHok 55 — lNMopT cBsA3K “a” nepepaeT oaHO cHeTBEepeHHoe CroBO
nopTy cBA3u “b”
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PucyHok 56 — lNopT cBA3M “a” nepenaeT cnosa nopTy cBA3U “b” ogHO 3a Apyrum

PucyHok 57 unniocTtpupyeT cocTosiHMe nopta cBA3n “b”, koraa OH He roToB
npyHMMaTh 6onblue AaHHbiX. B 3TOM criyyae nocne nepefadn TeKyllero crioBa AaHHbIX
nepegartyuk 6yaeT xxgaTb NOKa CUrHan NoOATBEPXKAEHUS HE MPUMET BbICOKUIA YPOBEHbD.

Ha nocnepoBaTenibHOCTb nepefayvv BNUAeT yCTaHOBKA paspsgoB Bepudukauuu
AaHHbIX. 310 paspsa RVERE B peructpe LRCTL m paspsg TVERE B pernctpe LTCTL.
Ecnun ycraHoBneH paspsag TVERE, 1o 6anT KOHTpONbHOM CyMMbl OTMpaBnsieTca nocne
nocnegHero 6amta B cyeTBepeHHOM cnoBe. 3a 6anTOM KOHTPOSIbHOW CyMMbl Bcerga
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crnegyet «nycton» Gant. OTnpaska GanTa KOHTPONbHOW CyMMbl (BUTbl VX) U «nycToro»
6anTta (XX) BbINOMHAETCA B TeYEeHWe ABYX LMKMAOB ANS WWHbI 4-pa3pagHbiX OaHHbIX U 8
LUMKNOB ans LLUNHbI 1-paspsaHbIX JaHHbIX. PucyHok 58 unncTpupyeT
nocrnegoBaTenbHOCTb Nepeaayn ans cnyyas 1-paspsaHoun WnHbI AaHHbIX.
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PucyHok 57 — lNopT cBA3M “a” nepepaeTt nopty cBA3n “b” (NnpueMHUK 3anonHeH)

CoobueHns Mexay pasfMyHbIMU  YyCTPOMCTBAaMU B CUCTEME OObIYHO UMEIDT
pasriyHyto AnvHy. B HEKOTOpbIX cnyyasx 6/10KM AaHHbIX TaKKe UMEKT PasfnuyHylo ANnHY.
Mpn aTOM 3HaHWe AnuHblI Broka He Bcerga AOCTYNHO ANS MPUHMMALOLLEro yCTpoucTea m
He MoXeT ObITb nepefaHO nepegarwolnuM YCTPoMCTBOM. B aTom cnyvyae Ha nomoulb
npuxoaat ynpasnstowme curHansl NLxBCMPO n nLxBCMPI.

Mepepatowmin NOPT CBA3KN yKasblBaeT MOPTY CBA3M npuema, YTo OfoK 3aBepLUeH C
ncnonb3oBaHMem BbixogHoro curHana nNLxBCMPO nepepatyvka, KOTOpbIA CBA3aH C
BXOAHbLIM curHanom npuemHunka nLxBCMPI.

Korga npuemMHuK pacnosHaeT 3TOT curHas, TO OH nepegaeTt MHopmaumio KaHany
DMA o Tom, 4TO 6510K AaHHbIX 3aBepLleH. B pesynbtaTe atoro kaHan DMA urHopupyert To,
YTO €ero CYeTYUK CIoB elle He [OOCTUr 3HadeHuss Hyns, M paboTtaeT Tak, Kak npu
3aBepLueHum broka.
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PucyHok 58 — lNopT cBA3M “a” nepepaeTt nopty cBA3m “b” ¢ Bepucmkaumen

CurHan nLxBCMPO ykasbiBaeT Ha 3aBepleHne Ornoka nepexogoM Ha HU3KUK
YypOBeHb nocre nepBoro HapacTatowero ppoHTa LXCLKOUT B nocnegHem cyeTBepEHHOM
crnose 6noka. Ha nLxBCMPO ycTtaHaBnnBaeTCs BbICOKUIA YPOBEHb CUrHamNa (HeaKTUBHbIN)
nepeg nocnegHum cnagatowmm dgppoHTomMm curHana LxCLKOUT Toro xe cyeTBepeHHOoro
cnoa. CurHan siBnsieTca HeakTuUBHbIM, ecnn paspsg TBCMPE cbpacbiBaetcs B perucTp
LTCTL wnn, korga nepedavvm nopTa CBS3M BbIMOMHAKTCS NOA ynpaBneHnem sapa
npoueccopa.

PucyHok 59 nokasbiBaeT, Kak NopT CBA3M “@” nepegaeT curHan nopty cBsA3m “b” o
TOM, YTO TeKywwmn Bydep 3aBepLUeH.
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NocnegHee cnoeo TERyWero Bnoka
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PucyHok 59 — lNMopT cBA3M “a” nepeagaeT nopTty cBsA3u “b” ¢ 3aBeplieHnem 6noka
Ha pucyHke Huxe (PucyHok 60) nopT cBs3u “a” nepefaeTt curHansl NopTy cBsasu “b”

O TOM, 4TO Tekywunm 6ydep 3anonHeH. HoBoe cuyeTBepeHHOE CMOBO creayeT 3a
3aBepLUEHHbIM BOKOM.

MNocnegree cnoeo Tekywero Gnoka Caegyowmni Gaox
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PucyHok 60 — lNMopT cBA3M “a” nepepaeTt nopTty cBA3u “b” ¢ 3aBeplueHnem 6noka
(HoBbIN 6NOK M3 NopTa cBA3M “a” cnepgyeT HeMeQIeHHO Nocrie 3aBepLUeHus
nepBoro 6roka)

7.6.10 3apepKKu nepenaym Yepes NnopT CBA3MN

MopTbl CBSAI3M [OMKHbI ObITb B COCTOSIHUM NpPeoAoneBaTb 3adepXKu Mexay
MCTOYHMKOM W MYHKTOM HasHayeHus. 3adepXKm AOns pasfuyHbiX TUMOB CUrHasoB
(LxCLKOUT u LxDAT3-0) pomkHbl COOTBETCTBOBATb [AOMycKam, YKa3aHHbIM B
TeXHM4YeckoM onmcaHuu. CylecTByeT ABa TUNa orpaHNYeHnn Ans 3a4epXeKk B CUcTeMe:

— 3agepxka oT LxCLKOUT B nepepatumke k LxCLKIN B npuemHuke nntoc
3agepxka ot LXACKO B npuemHuke k LxACKI B nepegatumke OOMKHbI ObiTb
MeHbLLE YeM NOSoBMHA Nepuoaa nepegayn cHeTBEPEHHOro CroBa.

— MakcumarnbHas pasHuua Mexay 3agepxkon TpaccupoBkn nNLXBCMPO wu
3aePXXKON TPACCUPOBKM TAaKTOBOrO curHana (M AaHHbIX) COCTaBnseT ogHy TpeTb
nepvoaa nepegaym cHeTBEPEHHOro CroBa.

lMepBoe orpaHuMyeHne cBA3aHO CO cnegyowmm daktopom. Ecnm nepepatyumk
OTnpaBnsieT AaHHble, a NMPUEMHUK NepedaeT CuUrHam O TOM, YTO OH HE TOTOB MPUHATb
bonble gaHHbIX Yepe3 LXACKO, To nepegatymk OOMmMKEH cHadvana obpabotatb LXACKI
[0 TOro, Kak OH oTnpasBuT creaywowme aaHHole. Ecnn LxXACKI He npoaHanuaupoBaH
BOBpEMSsI, TO fJaHHble ByayT yTepsaHbl NPUEMHUKOM.
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PucyHok 61 — lNMopT cBA3K “a” nepeapaeT nopTty cBA3n “b” ¢ 3apgepxkon

7.6.11 MexaHu3Mbl onpeaeneHus oWMOOK NopTa CBA3N

[MopTbl CBA3M NOAOEPXKMBAIOT PYHKLUMM OOHapyXeHust olumnbok B npouecce paboThbl.
Korga nopT cBA3n OGHapyXvMBaeT COCTOSIHME OWwWnbKn, OH npoaormkaeT paboTty B
COOTBETCTBUM CO CNeAyLLMM anropuTMoMm:

Ecnn obHapyxeHa ownbka UCTEYEHUS BpPEMEHW, TO YCTaHaBMMBAKOTCH
COOTBETCTBEHHO pa3psabl TTER (owwnbka ncTedeHus BpemMeHW nepenaydv) B
pernctp LTSTAT nnn RTER (owmnbka ncrevyeHnss BpeEMeHN npmvema) B perncrtp
LRSTAT. Ecnu owmnbkn ncteyeHmss BpeMeHn paspelleHbl B pernctpax LRCTL
nnn LTCTL, To akTnBMpyeTcs annapaTtHOe NpepbiBaHmE.

Ecnn obHapyxeHO nepenoriHEHME AaHHbIX B NpuemMHuke, To paspsg ROVER
yctaHaBnmBaeTtca B LRSTAT. Ecnn paspelueHa owmbka nepenosiHeHnss AaHHbIX
npuema B LRCTL, TOo akTuBMpyeTCca annapaTHOe npepbiBaHue.

Ecnn Bepudmkaums paspeweHa B LRCTL wun obHapyxeHa HeBepHas
KOHTpoNnibHas cymma, To paspsg RCSER yctaHaBnuBaeTcsi COOTBETCTBEHHO B
LRSTAT wn aktnBmpyetcs annapaTtHoe npepbiBaHueE.

Ecnn aktuBHoe 3HayeHue 3anucbiBaeTcss B LRCTL wnu LTCTL n 3HayeHue B
pernctpe ynpaBneHus SBMsSeTCA akTMBHbIM, TO Mepes3annucb perncrpa
npegotepawaetcd, paspag RWER ycraHasnmBaetca B LRSTAT wnu paspsg
TWER ycraHaBnuBaetcs B LTSTAT COOTBETCTBEHHO, aKTMBMPYETCS
annapaTtHoe npepbiBaHue.

Mons B LRSTAT un LTSTAT, ykasbiBatowme Ha owmnbky, MoryT 6biTb COpOLUEHDI
nocpencTBoM YTeHnsa cooTBeTcTByoWwmx pernctpoB LRSTATC n LTSTATC.

7.6.11.1 Bpewms oxudaHusi nepedayu Yyepe3 nopm cesizu

Ecnu B nepepatunke LxXACKI geaktuBmpoBaH B TeyeHune nepmoaa 2048 TakToBbIX
UMKNOB M B nepedaTtymke ecTb [aHHble, roToBble K nepegade, TO NPOUCXOAUT oOLumbka
BpeMeHn oxuaaHusa (time-out) n paspsag TTER ycranaesnusaetca B LTSTAT. Ha nuHum
LXACKI nmeetca cnabbii pe3anctop, NOHWXKaLWMN NTOrM4ecknn ypoBeHb. B cny4vae, ecnu
HeT NOAKNIYEHUs NPUEMHMKA, TO BXoa 6yaeT B HEAKTMBHOM COCTOSIHUMKM. [JaHHas owwnbka
nos3sonseT obHapyxMTb NMBO OTCYTCTBME NpuemMHuka Boobuye, nmbo cbon B ero paborTe.
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Takke aTa owmnbka nNo3sondaeT npenoTeBpaTtuTb BO3MOXHOE 3aBMCaHUE CUCTEMDbI B Clly4dae
OXXnaaHUA rotoBHOCTU nepenadyun.

7.6.11.2 Bpems oxudaHusi NpueMHuKa

Ecnv npuHumatowmn Oycpep npuemMHuka nosioH M HeT AocTyna Ans YTeHusa B
TeyeHne 2048 TakTOBbIX LMKIIOB, TO NPOMCXOAUT OLIMBOKA OKOHYaHUS BPEMEHU OXMOAHUA
n paspsag RTER ycranaesnueaetca B LRSTAT. [JaHHasa owmnbka nHdopmmpyeT npoueccop
O BO3MOXXHOW HEKOPPEKTHOM paboTe nporpaMmmbl 06CNYXMBAHNA KaHana CBA3MW.

7.6.11.3 Ouwubka eepuchukayuu nopma cesisu

Mepematynk umeeT BO3MOXHOCTb opMMpoBaTb GaMT KOHTPONbHOM CyMMbl U
OTNpaBnNATb €ero BMecTe C nepefaBaeMblM CYeTBEpeHHbIM crioBoM. [lepegaya
KOHTpONbHOro 6Ganta paspelwaetca cneumanbHbiM OUTOM pernmctpa ynpaBfieHus.
KoHTponbHbIN 6anT paccumMTbiBaeTCA Kak CyMma Bcex 0anTOB [aHHbIX, KOTOpble Obinu
nepedaHbl. 128-paspsigHoe crnoBo coctouT u3 16 6anToB M KOHTPOSibHbIA  BanT
OTnpaBnsieTcsa B KOHUE nepedayvn kaxabix 16 6anTtos. [MpnemMHuK npuHMMaeT nepsble 16
GanT AaHHbIX, NPOM3BOAMUT BblYMCNEHNE COOCTBEHHOM KOHTPOSIbHOM CYMMbI U CPaBHMBAET
€€ C npuHATbIM 3HadeHneM. Ecnm pgBa 6Ganmta pasnuuatrotcd, To paspsg RCSER
ycTaHaBnuBaeTtca B pernctp LSTAT n bopmupyeTca annapaTHoe npepbiBaHue.

ANropuUTM KOHTPOSNbHOW CYMMbI CrneLyoLLmi:

Checksum = mnaawuin 6ant ot cymmnl (BO + B1 + ... + B15)

7.6.11.4 Owubka 3anucu npuema/nepedayu 4yepes nopm cesiau

3anncb aKTMBHOrO 3HAYeHWUsi B PErMCTP yrNpaBneHnss NpueMHuKa Unu nepegaTtyunka
SIBMSIETCS OMYCTMMOWN TOMbKO MNPV BbIKIMIOYEHHOM MPUEMHMKE MK NepedaTtymke. 3anucb
aKTMBHOIO 3HAYeHUs1 B aKTMBHbIA YNpPaBnSOLWWIA PErncTp Bbi3biBaeT OLKNOKY 3anucw.
Takum obpasom, Ans Toro, YToObl NOMEHATL HEKOTOPbLIE NapamMeTpbl 06MeHa HeoGXxoaAnMo
npeaBapuTenbHO BbIKIIOYMTL COOTBETCTBYHOLUMIA MPUEMHMK UNKU nepefaTynk n 3atem
BKIIIOYUTb €r0 CHOBA C TPpebyeMbIM 3HAYEHMEM.

7.6.12 PerucTtp ynpasneHus npueMHuUKom nopta cBsa3u (LRCTLX)

Pernctpbol LRCTLX onpegensatoT napameTpbl npuema gnsa nopta cBssu. [Npn aTom
lWMpUHa nopTta cBsA3M MOXeT 6biTb 4 mnu 1 6ut. CywectByeT BO3MOXHOCTb 3ajaTb
LUMPUHY NopTa cBs3M BO BpeMsi cbpoca. 3HauyeHune cbpoca ansa pernctpos LRCTLx paBHO
0x0000_0001, ecnn npu cbpoce 3HaveHne Ha BbiBoge LINK _DWIDTH = 0 (RDSIZE=0).
Ecnn npun cbpoce 3HayeHue Ha BbiBoge LINK_DWIDTH = 1, To 3HauyeHue cbpoca ons
pernctpoB LRCTLx asnaetca 0x0000 0011 (RDSIZE=1). MogpobHoe onucaHne paspsaos
perncTtpa npmBeaeHo Hmxe (Tabnuua 103).

Tabnuua 103 — Peructp LRCTL

burt Nma HasHauyeHue

0 REN BuT BKOYEHNSA NPUEMHUKA:
1 — BkntoyeH
0 — BbIKNKOYEH

1 RVERE | Pa3spellueHune KOHTponsa npu npueme
1 — paspelueHo
0 — 3anpeuieHo

2 RTOE PaspelueHne npepbiBaHUA B criydae obHapyXeHUs owmnbkm
time out
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3 RBCMPE | PaspelieHne aHanusa exoga nLxBCMPI.
1 — pa3speLueHo
0 — 3anpeLlieHo

4 RDSIZE | Pasmep WWHbI AaHHbIX NpyeMa:
1 -4 6uta
0—16wur
5 ROVRE | PaspelieHune npepbiBaHMsA Npu nepenonHeHmn bydepa npuemMHuka:

1 — paspelueHo
0 — 3anpeLeHo

6 RINIF PaspelueHne npoBeaeHnsa npouenypbl MHALManu3awmm:
1 — BbINOMAHUTL UHULMaNU3aunio ¢ nomoLlbio RINIV 3Ha4yeHusa
0 — He BbINOMNHATbL UHULIMANM3aLuuto

7 RINIV 3HayeHMe [OaHHbIX, KOTOpble  MCMONb3ylTCs Npu  npouenype
MHUUManMsaumm
31:8 - 3ape3epBMpoBaHO

Pernctp He MOXeT M3MEHATbLCA B Mpouecce BbINOMIHEHMS onepauun obmeHa.
3anncb akTUBHOIO 3HaYEHNS B KOHTPOJIbHbBIV PErUCTP OOMNYCKaeTCs, TOMNbKO Korga pernctp
nmeet HeakTnBHoe 3HayvyeHune (REN cbpoueH). C uenbio M3MeHeHNs HacTpOeK BO BpeMs
paboTbl NopTa cBA3W, AOMMKHO ObiTb 3aMMCaHO HEeaKTUBHOE 3HaveHue, YTobbl NpeKkpaTuTb
paboTy nopTa, nocne 4yero crneayeT 3anucaTb HOBOE akTUBHOE 3HadeHune. NrHopupoBaHue
AAHHOro Mpasuiia MoXeT Bbl3BaTb annapaTHoe npepbiBaHuMe OLWNOKM U HOBOE 3HadeHue
He ByaeT 3anucaHo.

7.6.13PerucTtp ynpaBsneHus nepegatymkom nopta casm (LTCTLX)

Pernctp ycraHaBnvMBaeT napameTpbl nepegayn Ans nopTta cBA3W. 3HayYeHuem
cbpoca gna peructpoB LTCTLx siBnsgetca 0. NogpobHoe onucaHue paspsiaoB perncrpa
npuBegeHo Hmxke (Tabnuua 104).

Ta6bnuua 104 — Pernctp LTCTL

Burt Nma HasHauyeHue

BuT BKIOYEHNA NepeaaTymKa:
0 TEN 1 — BKNtOYeEH
0 — BbIKMO4YEH

PaspelueHne popMmnpoBaHus KOHTPOSbHON CyMMbI NpU nepegade:
1 TVERE | 1 - paspeLueHo
0 — 3anpeuieHo

Pa3spelueHne npepbiBaHus B criydyae obHapyXeHus

2 TTOE .
cutyauum time out

PaspeleHne popmupoBaHus Beixoga nLxBCMPO:
3 TBCMPE | 1 — paspeLueHo
0 — 3anpeuieHo

Pasmep WKnHbLI nepegayn:
4 TDSIZE | 1-4 6uta
0—16wur

YacTtoTa nepegaum LxCLKOUT paBHa:
000 — CCLK
001 — CCLK peneHHbIt Ha 1.5

75 SPD 010 — CCLK peneHHbI Ha 2

100 — CCLK peneHHbIVi Ha 4

[pyrne 3HayeHns 3ape3epBUPOBaHbI.
318 - 3ape3epBMpoOBaHO
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Pernctp He MOXeT M3MEHATbCS B MNpoLecce BbINOMHEHMA onepauun obmeHa.
3anucb akTUBHOIO 3HAaYEHUSA B KOHTPOIbHbIV PErUCTP OONYCKaeTCs, TONbKO Korga pernctp
nmeeT HeakTnBHoe 3Ha4veHne (TEN cbpoweH). C uenbto n3amMeHeHns HacTpoeK BO BpeEMS
paboTbl nopTa CBA3W, OOMKHO ObiTb 3aMMCaHO HEaKTUBHOE 3HaveHue, YTobbl NpekpaTuTb
paboTy nopTa, Nocrne Yero cregyeT 3anucatb HOBOE akTUBHOE 3Ha4YeHue. MIrHopupoBaHue
[AHHOro npasuria MoXeT Bbl3BaTb annapaTHoe npepbiBaHMe OLWNOKM U HOBOE 3HaveHue
He BygeT 3anuncaHo.

7.6.14 Pernctp coctosiHua npuemMHuka nopta cBssun (LRSTATX)
Pernctpol LRSTATX ykasbiBalOT CTaTyC MpUEMHMKA MopTa CBA3W. 3HaYeHuem

cbpoca ans peructpoB LRSTATx sasnsetca 0x0000 0040. [lMogpobHoe onucaHue
paspanoB perucTpa npuseneHo Hwke (Tabnuua 105).

Ta6bnuua 105 — Pernctp LRSTAT

but Umsa HasHa4yeHue
CocTosiHme bydepa npnemHumka:
00 — nyct

1.0 RSTAT | 01 — 3HayeHune Bydepa 4OCTOBEPHO

11 — 6ydep nonoH
10 — 6ydep He rotoB (MPUHMMAET AaHHbIE)

1 — npueMHUK 0BHapyxumn cutyaumto time out.
2 RTER 0 — HeT oWwmnbKM
But moxeT ObITb cOpoleH yteHnem permctpa LRSTATCx

1 — npuemMHUK 0BHapYXnn oWnbKy 3anmncu
3 RWER | O — HeT owunbku
But MmoxeT 6bITb cOpolleH YyteHnem pernctpa LRSTATCx

1 — oBHapyxeHa oLwmbKa KOHTPOSNbHON CYMMbI
4 RCSER | O — HeT owmnbkun
But moxeT 6bITb cOpolleH YyteHnem pernctpa LRSTATCx

1 — owmnbka nepenonHeHNs NpUeMHUKa
5 ROVER | O — HeT owmnbku
But moxeT 6bITb cOpolleH YyteHnem permctpa LRSTATCx

CocTosiHMe MHMLmManusaumm npuemMHuka:
6 RINIT 1 — npovHnumanmnanpoBaH
0 — He nHUUKManuanposarcs

317 - Bcerna Homnb

7.6.15Peructp coctosiHma nepepatymka nopta cBsa3m (LTSTATX)

Pernctpbl LTSTATX ykasbiBaloT cTaTyCc nepegatyvka nopTa CBA3W. 3HayYeHuem
cbpoca pernctpo LTSTATx sBngetca = 0x0000 0002. MNMogpobHoe onucaHue pas3psiaos
perncTtpa npmBeaeHo Hmxe (Tabnuua 106).

Tabnuua 106 — Peructp LTSTAT

Burt Nma HasHauyeHue

0 TVACANT 1 — Bydep MOXeT NPUHATL AaHHbIE
0 — Bydrep He MOXET NPUHATb AaHHbIE

1 — nepepatyuk nycr
1 TEMPTY | O — nepegartyuk 3aHAT
BT MoXeT BbITb MCMOMb30BaH NPUY BbIKIKYEHUM NepeaaTynka.
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1 — owmnbka nepegaum time out
2 TTER 0 — HeT ownbKN
But moxeT ObITb cHpolleH YTeHnem permctpa LTSTATCX

1 — owmnbka 3anncu

0 — HeT ownbKM

3 TWER AKTMBHOE 3Ha4deHue Obifo 3anMcaHo B perucTp ynpaBreHusl BO BpeMS,
Korga nepegatyuk Obin BKIOYEH.

But moxeT ObITb chpowleH YTeHnem permctpa LTSTATCX

31:4 - Bcerpa Homnb

7.6.16 Pernctpbl cbpoca cocTtosiHus npueMHUKa/nepeparymka nopra CBs3U
(LRSTATCx n LTSTATCx)

UTteHune perncTpos BO3BpaLlaeT 3Ha4yeHue perncTpoB cTaTyca
npuemMHuka/nepegaTinka ¢ aBTOMaTUYECKUM OOHyNeHMeM HeKOTOpbIX OUT perncTtpos
cTatyca npuemHuka/nepegatynka (CMm. nogpasgenbl «Peructp COCTOSHUSA NpUEMHUKa
nopta cBa3n (LRSTATX)» n «Pernctp coctosHusa nepegartymka nopta ceasm (LTSTATX)».
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7.7 SoC-uHTepdenc

SoC-uHTepgenc npegcraBnser cobor MoAynb Mpoueccopa, BbIMOMHSOLWMNNA
CBA3YIOLWYO pPOfb MeXay S40pOM U BHYTPEHHUMU nepudepuinHbiMn yctponcteamu. Co
CTOPOHbI i4pa K MHTepdency NoakmntoveHbl YeTblpe WnHbl J-, K-, |-, 1 S-Tunos, a ¢ gpyron
CTOPOHbI ogHa SoC-wuHa nepudepuinHbiX YyCTponcTB. SOC-WMHA MMeeT MNPONYyCKHYH
cnocobHocTb 128 6uT, n ee TakToBbIi reHepatop (SOCCLK) pabotaetr Ha u4acToTe,
paBHon nonosuHe 4actoTbl sgpa (CCLK). lMepudepunHbiMM ycTponcTBamun, KoTopble
MoryT 6bITb Beaywmmmn Ha SoC-wunHe asnsatoTes (PucyHok 62):

— SoC — nHTepgeiuc;

— BHewHun nopt (EBIU);

— koHTponnep DMA.

Paboraer ¢

Npw nponycxHon Paboraerc Paboraerc . -T:!VHTC-?L;u- .
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paboraeT ¢ TaKTOBOR uactoToll  HactoTon TCK —~
Knactepsan (‘ wacroron SCLK A) LxCLKIN/OUT I ) - TMROE D‘.,“A-*;s__.\
WwuHa b \ ’ ')
\4 . | —
Brewrwi nopt Mool ciiiii T
(EBIU) OpTHI CRAS anmvep
& on g I = A
SOC-UJMP-?‘ \J 4 SOCCL N 4 N
: [} [} [ '
4 Y
[ Nopr JITAG - IPEPBIBAHAR DMA -
( . 1 . \
Wwuna tuna J 0
| A 4
A Y N KA LLIMHD (
Wwra Tuna K y Y NPONYCKHOA
v CNOCOBHOCTHIO
A ) 28 6ut pak
Wua trna | { ) A4 ONT P,
'y 4 ¢ TAKTOBON Pacwmperroe ALpo
v sacroren CCLK PaboTaer ¢
WuHa tvna S TAKTOBOA
vacroron CCLK
Y ! \J \4 \ &
Appo
Mamsre AP
npoueccopa
\ - /

PucyHok 62 — NMogkntoyeHne nepmudeprunHbIX Moaynen

MepuepunHble ycTponcTaea, KOTopble MOryT 6biTb NOAYUHEHHBIMU HA SOC-LUKHE:
— [lopTbl cBA3U (NUHK-NOPTHI);

— KoHTponnep npepbiBaHUi;

— Pernctpbl KoHTponnepa DMA,;

— Taumepsbl;

— Mopt JTAG;

— BrewHwnin nopt (EBIU);

— SOC-uHTEpdenc.
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Hwxe nokasaHa ctpyktypa SOC-uHTepdenca (PucyHok 63) n apxuTekTypa LUMH,
coeavHsaWMX pasnuyHsle mogynn SOC-wuHbI (PucyHok 64).

SOC .
Bus S A A P

. Y I

S0C SOCIF SOC I/F S0CI/F
Interface . QFIFO IFIFO OBUF

. & ) P 4/

Y

J-Bus ¢

K-Bus ¢

I-Bus £

VOV VW

S-Bus ¢

PucyHok 63 — lNMoTok aaHHbIX Yepe3 SOC-uHtepdenc

B cBsa3u ¢ Tem, 4yto Ha SOC-wWMHEe MOXeT BbITb HECKONBKO BeAyLMX YCTPOUCTB, Npu
KakgoM [OCTyne K LUMHe BbINofHAeTcs apbutpax. MNpu aTom JocTyn K nepudepuiHbiM
YCTPOMCTBaM BO3MOXEH CO CTOPOHbI MpoLeccopa U CO CTOPOHbI BHELWHEro nHtepdenca.
Co cTopoHbl npoueccopa npeactasutenem spnsetca SOC-uHTepdenc n npun 3ToM OH
nMeeT OBa UCTOYHMKa 3anpocoB: BbixogHoe FIFO wuHTepdgenca (OFIFO) n BbixogHoum
6ycdep (OBUF). lMpuoputeTbl goctyna npu apbutpaxe dukcnpoBaHbl. Hamsbicwini
npuopuTeT uMeeT BbiIxoaHoW Bydep mHTepdenca OBUF koTopbii MOXeT BO3BpalaTb
npoYnTaHHoe 3HayeHune B koHTposninep DMA nnbo B nopt cBasu. [Janee naet BHELUHWN
NHTepdenc n HanmeHbwnn npuoputeTt nmeet OFIFO.

SOC wuHTepdenc coctomT ns Tpex yctponcts FIFO yepes kKoTopble NpoxogaT Bce
NoTOKM AaHHbIX. Ecnin npoueccop obpauiaetcs BO BHELLHIOKW NaMaATb, TO 3anpoc n3 SOC-
MHTepenca nocTynaeTt cpasy BO BHELWHUN NHTepdenc. Ecnum WnHbl npoueccopHoro agpa
nocbinatot B SOC-MHTEepdenc 3anpoc Ha YTeHue, TO MPOYUTAHHbIE OaHHble OOJSTKHbI
BepHyTbCs 06paTHO B UHTepdpenc. [na Bo3spallaeMbiX AaHHbIX UCMONb3YeTCs BXOOHOE
IFIFO. Takke B pfaHHbIM Oydep noMeLlarTcs 3anpocbl BCEX BHELIHUX BegyLinx
YCTPOWCTB, KOTOpble 0OpaLlaloTCa K BHYTPEHHEN NaMATN sgpa unu permctpam sigpa. Ecnm
moaynb IFIFO nony4un npodnTaHHble AaHHble, TO OH MNepecbifiaeT UX BO BHYTPEHHUN
pernctp sgpa. Ecnm >xe Obin nonydeH 3anpoc Ha 3anncb CO CTOPOHbI BeayLlero
YCTPOMCTBA, TO 3anucbiBaemble [aHHble nepecbinalTca no  aapecy-nMpuemMHUKy
(ucnonb3yetca wuHa S). B cnyvyae nonyyeHuMs OT BHELWIHEro Beayllero yCTpoWcTBa
3anpoca Ha YTeHue, NPOU3BOANTCS YTEHME BHYTPEHHEN NaMsaATU (MCNOMb3yeTcs WnHa S)
WUNN perucTpa u npoYnTaHHble AaHHble nomellarTca B BbixogHon 6ydep OBUF. Takum
obpasom, B OBUF nonagatoT TOMbKO CYMTbIBAEMbIE BHELLHUMM BEAYLLUMMWU YCTPONCTBAMU
AaHHblE aapa.
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PucyHok 64 — CTpyktypa coeanHeHnn moaynen SOC-LLUHBbI
7.7.1 TpaHsakuun SOC OFIFO

Bce 3anpocbl sgpa no wwuHam J, K, |, KoTopble He nonagatT BO BHYTPEHHIOH
namsTb, nomewlarorcsa B BbixogHoe OFIFO. 310 moryT ObiTb:

— 3anucb n3 agpa npoueccopa no wuHam J n K B yctponctea SOC-LWMHBI nnu
BHELLHEee agpecHoe NPOCTPaHCTRO;

— 3anpockl 4YteHnd no wuHam J n K us ycrponcte SOC-WKWHbI UM BHELLHEro
a[lpeCHOro NpPoCTPaHCTBa;

— 3anpoc YTeHWss KOMaHabl MO WuHe | M3 BHEWHen namaTu unuM M3 perncrpa
NMHCTpyKunn amynatopa (EMUIR).

Bce 3anpockl sagpa noctynatot B OFIFO ¢ yactoton agpa (CCLK). CunTbiBaHue
3anpocoB n3 bydepa BbinonHseTcs ¢ yYactoton SOC-wwuHbl (SOCCLK). Ha Bbixoge
Oydepa npoBepsieTCs K KakOMy pecypcy BbIMOMHAETCA 3anpoc (BHELWHSs namaTe nmbo
BHYTPEHHAS nepudbepunsi) n ganee 3anpoc nepecbiiaeTcsa B MYHKT HasHadeHusi. Ecnu
BbINOJSIHAETCA 3anpoc K nepudepun, To OH MMEET HaUMEHbBLUUIN NPUOPUTET B apbutpaxe
poctyna. Ecnu BbinonHaeTcs 3anpoc K BHELLHEN NaMsaTh, TO Takke NPOUCXOAUT apbuTpax
poctyna K BbixogHomy FIFO BHewHero nHTepdenca. 3a gocTyn K BHELIHEMY PeCypcy
OFIFO copeBHyeTca c¢ KoHTpornnepom DMA (PucyHok 64). SOC-mHTepdenc B 3TOM
apbuTpaxe Bcerga MMeeT HauBbICLUUA NPUopUTET.

C To4YKM 3peHuss KoHBerepa npoueccopa, KomaHaa 3aBepluaeTcsl, Koraa 3anpoc Ha
3anucb nnn Ha 4teHne nomewaetca B SOC OFIFO. lMpu atom mMmeeTtca cnegyrowias
0COBEHHOCTb: €Cnun 3TO onepaumsi 3anucu, To OHa CYUTAETCS BbINONIHEHHOW U KOHBEnep
anapa npogorkaeT OBMXKEHME, a eCriv onepauus YTeHUsl, TO KOHBEWep OCTaHaBMNMBaETCS
A0 MOMEHTa BO3BpalleHusi AaHHbIX. [Mpy 3TOM HeBaXHO WMMeeTCsl 3aBUCMMOCTb MO
AaHHBbIM MU HeT. [pu YTeHMM KOoMaHg M3 BHELWHEW namMAaTU Nocne NOMELLEeHUs OBYX
s3anpocoB B OFIFO koHBerep komaHg OCTaHaBNMBaeTCss A0 MOMEHTa MONyyYeHus
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NpoYMTaHHOM KomaHAgbl. [lpn 3aTOM KOHBenWep 06paboTKM KOMaHg MOXeT npoaosrkaTb
BblOMpaTb koMaHabl 13 Bydepa BbipaBHMBaAHUA 1 OTNPAaBIATb Ha UCMOMNHEHNE.

Bydep OFIFO umeet pasmep 8 3anucen. 3To 03HaA4YaET YTO OH MOXET MPUHATL A0
8-mn 3anpocoB 6e3 0CTaHOBKM KOHBenepa npoueccopa. [Npu 3ToM nMmeeTcsa cnegyrowmne
ocobeHHocTn. Ecnun, Hanpumep, no wuHam J n K Mbl nmeeMm ogHOBpPEMEHHO ABE 3anucy,
TO npoueccop noTpaTuT OAMH TakT 4ToObl nomectutb ux B OFIFO. lMpun atom ogHa
TpaH3akuuna (J) nomewaetcs cpasdy B OFIFO, a Btopasa (K) Bo BpemeHHbI Bydep. A3
BpemeHHoro 6ydepa 3anpoc nepecbinaetca B OFIFO B cnegywowem Takte. Ecnn
npoueccop He TpebyeTt goctyna k OFIFO B cnegytouwem Takte, TO He OyaeT HuKaKnx
3agepxek koHeerepa. HanomHumM, 4to 3anpockl B OFIFO nomewatotca ¢ yactoton sapa,
a cuutbiBatoTCcA € Yyactoton SOC-WKHbLI, T.e. B ABa pa3a MeHbluen. [1oaTomy B crny4dae
WHTEHCUBHOIO MOTOKa 3anncu BO BHELLHIOK NaMsTb BO3MOXHO 3anofiHeHne bydepa u 3T1o
BbI30BET NPMOCTAHOBKY KOHBENepa npoueccopa.

7.7.2 TpaHnsakuum SOC IFIFO

BxoagHon 6ydep IFIFO SOC-uHTepdenca obpabaTbiBaeT ABa TMNa TpaH3aKuuWu:

— 3anpocbl yTeHua ggpa npoueccopa: SOC IFIFO npuHMmaeT npovuTaHHble
AaHHble, MNONyYeHHble B pe3ynbTaTe TpaH3akuMh YTEeHUsl, KOoTopble Obinu
nepeaaHbl Yepes OFIFO.

— 3anpocbl YTEHUS UMM 3anncu BHYTPEHHEW NamAaTu (UM perncTpos) sapa oT
BHELLIHEro NO OTHOLLEHMIO K AAPY BeayLwlero ycTponcTea. 3To MOXET ObiTb DMA,
npoueccop KracTtepa, XoCT-npoueccop.

B nepBom criyyae Bo3BpallaemMble [aHHble 3anucCbIBalOTCA B pernctp agpa,
ncnonb3ya wuHy K. Bo BTopom cnydae IFIFO wucnonb3yet wwvHy S gns goctyna K
BHYTpPeHHen namaTtu nubo wuHy K onga goctyna K peructpam. B cnyyae onepauum 4yteHus
BHYTPEHHEro pecypca, NpoYnTaHHbIe AaHHbIE NoMeLlarTca B BbixogHon 6ycdep OBUF.

Nmeetca Tpu wuctouHuka 3anpocoB k IFIFO (PucyHok 64): DMA, BHeLIHUN
nutepgenc n SOC-wunHa. Hawmebicwmin npuoputet mmeeT SOC-wmHa T.K. €€ 3anpoc
O3Ha4vaeT YTeHue perncTpa nepudepumn no 3anpocy aapa, ganee naeT 3anpoc BHELHEro
UHTepdenca M HaMMEHbLUMA NPUOPUTET Yy KOoHTponnepa DMA. 3anpoc OT BHELIHEro
NHTepdenca MOXeT O3HavaTb Kak BO3BpaLleHMe [aHHbIX B OTBET Ha 3anpoc YTeHus
BHELUHEN NaMATVh S4pOM, a TakkKe 3TO MOXET ObiTb LMK oOMeHa BHEeLIHero Beyuiero
yctponcTBa. [puopuTteTbl AocTyna paccrtaBneHbl Tak 4TobObl 3anpocbl sapa nosyyanu
HaMBbICLLWI NPUOPUTET. B cnyyae 4teHus, 3T0 MMHUMU3UPYET NPOCTOU nNpoLeccopa.

7.7.3 TpaHsakummn SOC OBUF

BeixogHon 6ycdep OBUF SOC-uHTepdbenca 3agenctByeTcs TONbKO B onepaumnsx
YTEHUS BHYTPEHHUX PEeCypcoB (MaMsTM UMM PErucTpoB) siApa BHELWHVMMW BeAyLUMM
ycTponcTBamu. Ecnun 3anpoc 4TeHns nHnuyumnpyeTcs koHTponnepom DMA, To aaHHble 13
OBUF moryT nepecbinateca B DMA unu nopTbl CBA3U. ECNn YTeHne BbINOMHAET BHELLIHEE
Beayuwee ycTpouctBo, gaHHble u3 SOC OBUF nepecbinawotcs B BbIxogHou Oydep
BHELLHEero nopra.

7.7.4 TMporpammupoBaHue SOC nHtepdenca

Mpobnembl NporpamMmMuMpoBaHNA, KOTOPble MOTYT BCTPETUTb pas3paboTymku npu
pabote ¢ SOC uHTEPGENCOM, OTHOCATCA K MOHUMaHUO NpobrieMm, KOTopble BAUAKOT Ha
npon3BoauTenbLHOCTb Npu padote ¢ SOC nHtepdencom. YteHme npoueccopomM BHELLHEN
namaTM  Bbi3blBaeT nepedadvy 3anpoca OT d4pa  4Yepe3 HECKONbKO  JOMEHOB
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CUMHXpOHM3aumun. pu goctyne K MynbTUNPOLECCOPHOM LUMHE Heo6XoauMO BbINOSHUTB
3axBaT WuHbl. Bce aTo MOXeT NpMBOANTL K ANUTENbHLIM OCTAaHOBaM npoLieccopa.

Huwxe npuBegeHbl HEKOTOpble pPEeKOMeHaumm K  NPOrpaMMUPOBAHUIO  C
ncnonb3osaHnem SOC-nHTepdemnca:

Cnegyet wusberaTb WCMNONHEHMS Koda M3 BHewHen namsatu. CKopocCTb
ncnonHeHnsa GyaeTt B HECKOMbKO OECATKOB pa3 MeaneHHee, YeM U3 BHYTPEHHEN
namaTu.

Cnenyet nsberaTb YTEHUS JaHHbIX U3 BHELIHENW NaMsaTU UKW 3anucy AaHHbIX BO
BHELLHIOW NamMATb Npu nomowm koMang sgpa. lNpegnodtutenbHee Ong 3TUX
uenen ncnonb3oBaTb KOHTposnsiep DMA.

Mpn Heo6XxO0ANMOCTU BbIMOMHEHNSA onepauuin obMeHa siApOM Ha BHELLHEN LUMHE
B MYNbTUMPOLIECCOPHOM KnacTepe ny4lle Ucnonb3oBatb 6UT 6NOKMPOBKN LUNHBI
1 nocrne 3axeaTa LUMHbI BbINOSTHATb OOMEH.

Heobxoanmo MakcumanbHO ucnonb3oBaTb DMA Onsi nepecbinok AaHHbIX, a
Takke curHan npepbiBaHms ot DMA no 3aBepLieHun paboThbi.

Heobxoanmo obecneuntb paboTy npoueccopHoro sapa n DMA ¢ pasnmyHbiMu
BaHkaMn BHyTpeHHEN NaMAaTn. OTO YMEHbLUUT KONMYECTBO KOH(IMKTOB JOCTYyNa.
Mpn nepecbinkax gaHHbIX cnegyeT UCNoSib3oBaTb MAaKCUMarbHYO LUMPUHY LWNHBI
B 128 6uT.

Mpy YTEeHUM HECKONbKUX OaHHbIX SAPOM npoueccopa M3 BHELWHEW namaTu unm
SOC-nepucepumn npegnovTuTenbHeEEe UCNoNb30BaTb B OAHOW NIMHUN KOMaHA OBe
onepaunmn yteHunsa J n K wuH. B aTom cnydae obe onepaumm YTeHUSA BbIMOSNHATCA
NPaKTUYECKN KaK OfHa U 3a TOXe BPeMS, YTO U 0gHa onepaunsa YTeHUs.

Mpn paboTe C BHELWHeEN NamMsaTbO B MYNbTUNPOLECCOPHOM CUCTEME cnenyet
ncnonb3osatb pernctp BMAX gna 3agaHus BpeMeHu BrageHusi LWMHOW. JTO
MUHUMU3MPYET NPOCTOM APYrNX NPOLECCOPOB OT ANUTENBHOIO OXUOAHUSA LWWHbI.
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7.8 Tanmep n yHMBepcanbHble NMMHUM BBOAa/BbiBOAA

Mpoueccop mmeeT aBa 64-OMTHbIX TanMmepa obLiero HasHayeHus: Tavmep 0 u
Tamep 1. Tarimepbl — 3TO aBTOHOMHO paboTalrLmne CYETUMKM, MMEIoLME creayoLlume
YHKUMN:

— 3arpyska HayaribHbIM 3HaYeHueM;

— [EeKpeMeHT 3HayeHue 0 Hyns;

— MHAWKaUUA 3aBepLUeHns cyeTa;

— aBToMaTu4veckas nepesarpyska,

— MOBTOpEHME unKna.

MHankaTop 3aBeplleHns cyeTa (TakT MOcCrie BblMUTAHUA cYeTvMKa, Korga OH Obin
paBeH 1) aBndeTca npepbiBaHMeM, HO Ans Tanmepa 0 OONOMHUTENBHO e€CTb PYHKUUSA
BblAa4yn MHOUKaATOpa Ha BHELWHWN BbiBOA. Kaxabin Tanmmep cogepXuT aBa 64-OUTHbIX
perncrtpa: HavyanbHoe 3HadeHue (TMRINxH/L) cyeta u Tekywee 3HadveHune (TIMERXH/L)
cyetymnka. Pernctp TMRINXH/L goctyneH ansa yteHus m 3anmcu, toraa kak TIMERXH/L
npegHasHayeH TOMbKO ANs YTeHusi. XoTs B AENCTBUTENbHOCTM oba perncrtpa umeroT
ANVHY 64 6uTa, HO ANA NporpaMMucTa Kaxabli permctp OOCTYNeH TONbKo Kak ase 32-
paspsgHble MOMOBWHbLI: CcTapwas u mMniagwasa. [ocTtynHble 32-6UTHble perucTpsbl:
TMRINOH, TMRINOL, TMRIN1H, TMRIN1L, TIMEROH, TIMEROL, TIMER1H, n TIMER1L.
Mpn aTOM HeT HuKakon Bydhepusaumm NPU CYUTbIBAHUM UK 3aMUCU PasfIMYHbIX YacTen
pernctpa. Pernctp TIMERX BbINOMHAET OYHKLUMNIO CYETUYMKA U OOHOBRSIETCA KaXAbl TakKT
yactoTbl SOCCLK. Ecnn cyeTunk B TeKyLLleM TakTe MMeeT 3HadeHne 1, To B crieayrowem
TaKTe B HEro 3arpyxaetcs HadanbHoe 3HadeHune 3 permctpa TMRINX.

Kaxgbih 13 TanmepoB uMeeT OUT paspelleHns cyeTa, KOTOPbIM XpaHUTCA B
pernctpe ynpasnenus INTCTL. YctaHoBka 6uta TMRXRN B 1 paspewaet cuyeT, a cbpoc
outa B 0 ocTaHaBNMBaET CYeT.

7.8.1 Onepauuu Tanmepa

Mocne cbpoca Tanmmepbl octaHoBneHbl T.K. 6UTbl TMRXRN B peructpe INTCTL
cbpacbiBatotca. [Ons  3anycka u  paboTbl Tammepa HeobxooMmO  YCTaHOBUTL
cootBeTcTBytowmn 6uT B TMRXRN. lNocne yctaHoBku 6uta, 3HadyeHne B TMRINXH/L
konunpyetca B pernctp TIMERXH/L, n Tanmep HauyMHaeT obpaTHbIN OTCYET.

[Mporpammbl MOryT ocTaHaBnuBaTb Tanmep, copacbiBasg 6ut TMRXRN u 3anyckatb
ero, yctaHaBnueasa 6ut TMRxRN. OTmeTum 4TO 3arpy3ka HOBOrO 3HAYEHUS B PETrUCTP
TMRINXH/L He BbI3blBaeT HEMeLNEHHOWN 3arpy3ku 3TOro e 3Ha4YeHUs1 B PerucTp cyetyuka
TIMERXH/L. HoBoe HadanbHoe 3HadeHne OyOeT 3arpyXeHO B CHETYMK TOSbKO B OBYX
CUTyaumsX:

— npu nameHeHmm 6uta TMRXRN 13 0 B 1, T.e. npu BKIIOYEHUM TaMepa;

— npu paboTe TanMepa B MOMEHT JOCTUXKEHUSI CHETYMKOM 3HaYeHus 0.

Mpn paboTawwem Taimepe B MOMEHT LOCTMXXEHUSA CYETYMKOM 3HAYEHUSI Hyns,
Tanmep:

reHepupyert asa npepbiBaHUA C BbICOKUM U HUSKUM MNMPUOPUTETOM,
3arpyxaet B CHETHUK Ha4varibHOE 3Ha4YeHNE;
Ha4ynHaeT O6paTHbIl7I OTCHeT.

Tanmep umeet 6uTbl 3anpoca npepbiBaHna B pernctpax ILATx (INT_TIMEROLP,
INT_TIMER1LP, INT_TIMEROHP, wnn INT_TIMER1HP). [lpepbiBaHne oT TanmMepa
MMMNYMbCHOE Y NOCIe YCTAaHOBKM OHO MOXET OblTb COpOLLEHO nNpun 0B6Cny>XMBaHUN LAHHOMO
3anpoca.

© AO «lKK MunaHdp» 235



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

Vicnonb3ynTte cneayroLlyto npoueaypy Ans ynpasneHus TanmepamMu:
1. Ecnn Tammep pabotaet, oTknwounte ero cbpocom 6uta TMRxRN B
pernctpe INTCTL.
2. Ecnu npepbiBaHMe [OOSMKHO MPOU3ONTKU, YCTAHOBUTE BLICOKUM UMW  HU3KUIA
NPUOPUTET NpepbiBaHNA Tanmepa:
a. HasHaubTe agpec(a) BekTopa npepblBaHUW ANA NporpaMmmbl, 3arpysms
pernctp(bl) Bektopa npepbisaHmi (IVTIMERXH/LP).
b. Paspewwnte npepbiBaHnsa Tanmepos, yctaHoBuB 6uT INT_TIMERXH/LP B
pernctpe IMASK.
c. Paspewwute rnobanbHble npepbiBaHus, yctaHoBuB 6ut SQCTL_GIE B
pernctpe SQCTL.
3. 3arpysuTte HadanbHoe 3Ha4veHue B pernctpbl TMRINXH/L.
4. 3anyctute Tanmep, yctaHosus 6uT TMRXRN B pernctpe INTCTL.

7.8.2 BbiBopg cpabaTtbiBaHua Tanmepa (TMROE)

BHewHnn BbiBog Mukpocxembl TMROE nokasbiBaeT MOMEHT 3aBeplUeHUsi cveTa
Taimepom 0. B MOMeHT, Korga Tanmep U3MeHSAeT CBOe 3HayeHue ¢ 1 Ha HavanbHoe,
npoLeccop reHepupyeT BbiCOKMM ypoBeHb Ha BbiBog TMROE B TeuyeHue yeTblpex TakToB
SOCCLK.
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7.9 dnaru

lMpoueccop MMeeT 4YeTblpe BHeEWHWX BbiBoga obuwero HasHayveHust (FLAG3-0)
KOTOpble MOryT BbINOMHATL (PyHKUMIO ¢hnaroB. MOXHO ckasaTb, YTO [aHHble BbIBOAbI
ABNATCA NOPTOM obLiero HasHayeHus. Kaxabli BbIBOL MOXET OblTb CKOHUIypUpoBaH
Kak BXOf Mnu BbIXOL MHAMBUAYanbHO. [pn KOHUrypaumm Kak BbiIXo4, nporpaMmmMbl MOryT
Mcnonb3oBaTb BbIBOAbI (pnaroB Ans curHanoB cobbiTviA unu ycrnosun Ana noboro
BHELWHEero yctpouctea. [pu KoHurypaumm Kak BXOAbl, NporpaMmMbl MOTyT CUYMTbIBaTb
COCTOSIHME BHELWHUX BbIBOAOB, wucnonb3yda pernctp FLAGREG wnn wucnonb3oBaTb
3HayeHne Bxoda Kak ycrioBue B YCroBHbIX KomaHaax. [Nocne cbpoca FLAG3-0 paboTatoT
Kak BXOAbl C BHELHWM Harpy3o4HbIM pPEe3UCTOPOM, KOTOPbIA OEPXUT WX B BbICOKOM
NIOrMYeCcKoOM YpOBHE.

[na noaroToBkM U MCNONb30OBaHUA bnaroB criefyeT MUCMonb3oBaTh CreayoLLyro
npouenypy:

1. C nomowbto 6utoB FLAGX_EN pernctpa FLAGREG ckoHGUrypnpymTte Kaxagbin
n3 BoiBogoB FLAG3-0 kak Bxog (FLAGx_EN=0) nnn Bbixoa (FLAGx_EN=1).

2. C nomowbto 6utoB FLAGx OUT peructpa FLAGREG Bbibepute 3HadeHus
BbIxoga ana kaxgoro BbiBoga FLAG3-0 (gns BbIBOOOB, CKOHMOUIYPUPOBAHHLIX Kak
BbIXOA).

3. Mpountante 6utbl FLGX B pernctpe SQSTAT ana onpegeneHus BXOAHOMO
3HayeHusa onsa kaxgoro BoiBoga FLAG3-0, nnn ncnonb3ynte BXogHble 3Ha4YeHUs naros
(FLAGx_IN) B ycnoBHbIX KOMaHax.

BoiBogbl donaroB (FLAG3—-0) no3BonsitoT Nnpoueccopy nocbiniate CUrHanbl BHELLIHUM
yCTpOMCTBaAM WM nosiydaTb BXOAHble curHanbl OT  Hux. [lpy  HeobGxoammocTu
dopMMpoBaHNA MMNYNbCOB  OMNpedeneHHoOn  ANUTENbHOCTH OTMETUM, 4yTO
pernctp FLAGREG oTHOcuUTCS K rpynne pernctpoB YCTPOWCTBA ynpaBreHus U
TakTupyeTcs knokom agpa CCLK.
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7.10 Mopt JTAG n moaynb oTNnagKku

®PyHKUMOHANbLHOCTL, KOTOpasl oOnucaHa B [aHHOM noapasgene, MOXeT
NCMONb30BaThCA:

— AN OTNafKu nporpamm;

— Ans paspaboTku sapa onepaumoHHON CUCTEMBI.

OnucbiBaeMble HWXXe yHKUUKN peanu3oBaHbl B annapaTHOW YacTu npoueccopa ans
TOro, 4Ytobbl NO3BONNTL NPOrpamMmmMe-oTNaguYnKy M OnepaLMoHHbIM CUCTEMAM BbIMOMHATb
bonee crnoxHole 3agavn. QPyHKUMOHANbHOCTb pas3buTa Ha rpynnbl MO HECKOSbKUM
YPOBHAM. OTW YPOBHU BbICTPOEHbLI APYr Ha4 APYroM, YTO MO3BOMSET OTNaguMKy unm aapy
OC ocyuwectBnATb 6051ee kayeCTBEHHbIM KOHTPOSb 1 aHanua npoweccopa.

OTnag4vk MOXeT OCYLLECTBNATL KOHTPOSb NpoLeccopa ABYMSA NyTAMM:

— MCNOSb3ys OTNag0YHbIN MOHUTOP (paboTalwun B pexnme cynepsusopa);

— ucnornbaysa BCTpoeHHbIn amynsaTop (ICE).

Mpn oTnagke C MNOMOLLbD MPOrPaMMHOIO MOHUTOPA B PEXMME CynepBu3opa,
HEKOTOPblE CUCTEMHbIE PECYPChl MCMOMb3YTCA TONIbKO MOHUTOPOM (Hanpumep, namsiTb,
KaHan KOMMYHUKaLmMmM C XOCTOM, NpepbiBaHue, donarm un T. I.).

Mpn oOTnagke C WCNONb30OBaHMEM BCTPOEHHOIO 3MynATopa, WUCNonb3yeTcs
pe3epBHbIN KOMMYHWKALUMOHHLIN KaHan (nopT pgoctyna kK TectupoBanuto JTAG) ans
KOHTpONS npoueccopa.

Mopt JTAG saBnsetca nogymMHeHHbIM YycTpoucTBoM Ha SOC-wunHe. MHorne
OTNafoYHble  YHKUUK  ABNAOTCA  BOCTPEOOBAHHBIMW  KaKk MpW  UCMOSb30BaHMM
NporpamMHOro MeTofa oTnajakv, Tak 1 Npu annapaTtHOM.

@OyYyHKUMM 1N BO3MOXHOCTW ripoueccopa Ans nogaepXkym oTnagku nporpamMmm

BKIOYatoT:

Toukn HabnogeHus
[Mo3BonseT nonb3oBaTento ykasblBaTb KOHKPETHbIM AnanasoH agpecoB TOYKU
HabngeHMs KW yCcnoBusi, KOTOpble OCTaHaBnuBaloT npoueccop. [locne
OCTaHOBKM, MoSib3oBaTeNb MOXeET NpoaHanu3npoBaTb COCTOAHWE npoLeccopa,
BOCCTAHOBUTb MNpPEXHee COCTOSHME W MPOAOSDKUTH BbINOSIHEHME KOMaHA,.
[MporpaMMmHbIE  TOYKM OCTaHOBa UM  OJHOLWIAroBble onepauun  TaKxe
BbIMOMHAKTCS C MOMOLLbLIO TOYKN HaBMaeHUS.

MynbTHNpoLLECCOPHbIE BO3MOXHOCTU
[Mo3BonAlT  nonb3oBaTesio  BbINOMHATL  OJHOLWIAroBble  onepauun U
yCTaHaBnMBaTb TOYKN OCTaHOBA B MyJIbTUNPOLIECCOPHON CUCTEME.

3anncb nctopum
CneuuwanbHbin  Bydep Tpacc no3songeT npocnegutb 3a NPOrpaMMHbIM
CYETUYMKOM C LIeNbio BOCCTAHOBMEHUA xoda nporpammbl. bydep TpaccnpoBku
Ha KpucTanne coxpaHseT nocrnegHue 32 nepexoa (Bce AUCKPETHbIE 3HAYEHUS
cyeTyMKa NporpamMm) BbINOSIHEHHbIE YCTPOMCTBOM ynpaBneHnsa sapa, No3BoOnss
BOCCTAHOBUTb MOCEAHNA NPOrPaMMHbIN NYThb.

CyeTumk TakToB
ObecneumBaeT YHKUUIO MOACHETa KONMMYEeCTBa MNPOLIECCOPHbIX TaKTOB AN
BCeX PYHKLUUIM NpOorpaMMHOro Koaa.

MOHUTOPUHI NPOM3BOANTESTBHOCTU
[Mo3BonseT ocyLwecTBASATb MOHUTOPUHI HEKOTOPbLIX BHYTPEHHUX COBbITUI sapa
npoueccopa npu BbIMOMAHEHUN MpPOorpamMHoOro koga. OTnagyvMk MOXeT TOYHO
yKasaTb, Kakoe U3 BHYTPEHHMX COBbITUIA HYXXOAETCs B MOHUTOPUHTE.

[ocTyn K 3alnLLeHHbIM peructpam
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3allUnLLEeHHbIe PerncTpbl JOCTYMNHbI TOSLKO B pexunme cynepsusopa nnum ICE. K
HUM HeT JOCTyna B peXxuMe nosb3oBaTtens.

— CyeTymMKn ToYkM HabnogeHus
[Mo3BonseT nonb3oBaTeNio UCKaTb N-€ BO3HUKHOBEHWE COObITUA OO OCTaHOBKM
nporpaMmbl.

— WcknioveHwue
CobbITne, KOTOPOE OTMEHSET BbINOIHEHNE BCEX NOCNEAYIOWNX KOMaHA.

7.10.1 Pabouune pexmmbl

Mpoueccop paboTaeT B 0O4HOM M3 TPEX PEXMMOB: PEXUM 3IMYNSTOpa, CynepBu3opa
unuM nonb3oBatens. B pexumax nonb3oBatens u cynepeuM3opa Bce KOMaHbl
BbINOSHSAOTCA CTaHAapTHO. TeM He MeHee, B peXXUMe MNonb3oBaTens orpaHnyeH A0oCTyn K
pernctpam. B pexume amynaumm MMelTCs orpaHUYeHnst Ha UCNONb30BaHWE HEKOTOPbIX
TUMOB KOMaH.

7.10.2 Pecypcbl oTnagku

B npoueccope npeaycMoTpeHbl HECKOMbKO PeCypCoB OTaAKuM, BKIHOYas:
— cneuuarnbHble KoMaHAapbl;

— TOYKW HabnaeHus;

— Bydep TpaccMpoBKM aapeca KoMaHab!.

7.10.3CneunanbHble KOMaHAbI

Mpoueccop noaaepXumBaeT creumanbHble KOMaHAbl, KOTOpble WUCNONb3yTca Ans
NOMOLLM B OTnagke cucteMbl. [laHHble KOMaHAbl HY»KHbl AN BbINOMHEHUST NPOrPaMMHbIX
OCTaHOBOB B OTNag4Mkax 1 BbI30BOB ONnepaLyOHHON CUCTEMBI.

7.10.4 Tou4kn HabnoaeHus

Toukn HabnogeHus agpeca NO3BOMSAKT MOMb30BaTENO MNPOBEPATb COCTOSHUE
npoueccopa BO BCeX Crydasdx, Korga npOUCXOAUT BbIMNOSIHEHME YCMNOBWUA AocTyna K
namaTn, onpegeneHHon nonb3osaTtenemM. CywlecTByeT Tpu TOYKM HabnogeHnsa, KoTopble
paboTaloT napannenbHo. Bo Bpemsi paboThbl Kagon TOYKM HabNAeHusi nonb3oBaTernb
MOXET onpeaendatb ycrnosus cpabaTtbiBaHUA Npu SOCTYNe K WWHE U OAEUCTBUS, KOTOpble
AO0JSDKEH BbIMOMHUTL NpoLeccop.

Touka HabnogeHus umeet gBa agpecHbix permctpa: Wpik n WpiH. Korga touka
HabngeHns 3anporpamMmMuMpoBaHa Ha OOWH agpec, TO MCMNONb3yeTCs TOMbKO PEerncTp c
mnagwum agpecom (Wpil). Ecnn Touka HabnogeHmst 3anporpaMmMmmpoBaHa Ha guanasoH
agpecos, 10 B WpiL cogepxutca mnagwui agpec, a B WpiH — crapwuin agpec.
Heobxoanmo ycTaHOBUTbL PerucTpbl ykasaTensa agpeca 4O TOro, Kak yCTaHOBMEH PerucTp
ynpasneHus WPICTL, koTopbl nepeBoanT TOYKy HabniwaeHns B akTUBHOE COCTOSIHME.
AJOpecHble perucTpbl TOYKM HabnogeHuss He MoryT ObiTb WM3MEHEHbl, MoKa Touka
HabnogeHnsa akTuBHa.

PaboTta Toukm HabniogeHus onpepensietca ee permctpom ynpasnenna WPICTL,
(roe:i—23T10 0, 1 N 2 B 3aBUCMMOCTM OT HOMEpPA TOYKN HabnogeHNS).

Cnepyowaa vHdopMaumss OormkHa ObiTb 3anporpammMypoBaHa B permctpax no
Ha4ana noucka:

— ajpec nnu guanasoH agpecos;

— oTcyerT.

Korga permcTp ynpaBneHua YyCTaHaBliMBaeTCA B akTUMBHOE COCTOdAHME, none
OTCHETa yCTaHaBIMBaeTCA B Ha4ario oTcHeTa. C aToro momeHTa annapatHaa 4YacTb TOYKA
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Habn4eHNA OTCNEeXNBaAETCH BHYTPEHHUE LWWNHBI C LeNbio COBNageHnsa agpecoB nepenad,
4YTO yKa3blBaeTCs B perucrpax Touek HabnogeHus.

Mpn Kaxgom coBnageHWM 3HadeHne cyeTuMka ymeHbluaetcs. llocne Toro, Kak
CYETYMK [OCTUraeT 3HadeHue Hyns, WHUUUUPYETCH UCKIYeHMe: nporpaMmMHoe
NCKNIOYEHNEe MnNn BbI3OB amynaTtopa. Beibop aencteuii onpepensietcs paspsgamu 3-2
pernctpa WPICTL.

C 3TOro MOMeHTa perncTp COCTOSIHMSA YKa3blBaeT Ha 3aBeplleHne paboTbl TOYKM
HabntogeHusa. Ytobbl Ha4aTb HOBbLIM MOUCK, NONb30BaTEND HEOOXOAMMO CHOBA 3anucaTb
perncTp ynpasneHuns. Tpu TOUkM HabNOAeHMS CBA3aHbl C TPEMS Pas3NNYHbIMU LUNHAMM.

Touyka HabnwogeHna 0 wucnonb3yeTcs AnAs MOHUTOPUHra Ha |-wuHe. Touka
HabnogeHna 0 nogaepxueaeT nowarosyto onuuio (SSTP), koTopasa mncnonb3yetca npu
3MynSAUMM NS BbINOSTHEHUSA OOHOLLAroBbIX Onepauni.

Touka HabniogeHna 1 mncnonb3yetca Ana HabnwogeHus 3a AOCTYNOM K AaHHbIM
yepes J- n K-wuHbl. [Mpn 9TOM MOHUTOPUHT MOXET BbINOSTHATECA ANA OLHOW U3 LUWMH UK
ana obeunx cpasdy. Toyka HabnwogeHus 1 nogaepxuBaeT Takke Bblbop Tuna poctyna:
TOMBKO YTEHME, TOSbKO 3anuchb, YTEHWE U 3aMNUCh.

Touyka HabniogeHus 2 mncnonb3yetca Ans HabnwogeHus 3a AOCTYNOM K AaHHbIM
yepes S-wunHy. Toyka HabnogeHns 2 nogaepXunBaeT Takke BbIOOp Tvna 4OCTyna: TOMbKO
YTeHue, TONbKO 3anncb, YTEHUE U 3anKnChb.

Pernctp WPISTAT ykasbiBaeT Ha TeKywee COCTOSHME TOoukm HabnwogeHusi. OH
XpaHUT TeKyllee 3Ha4yeHMe CYeTYMKa Mnoucka U pexmma paboTbl TOYKM HabnaeHus.
OnuncaHue pa3psiaoB perncrpa CoctosiHus npmseaeHo Huxke (Tabnuua 107).

Ta6bnuua 107 — OnucaHue paspsgoB peructpa WPiSTAT

Paspsagbl Uma OnunaHue
15-0 VALUE 3Ha4yeHne ToYKkn HabngeHus
Onpegensiet Tekywme 3Ha4veHus
cYeTYMKa TOYKM HabnoaeHus.
17-16 EX Pa3spsag BbINONHEHNS

BbinonHeHne ToukM HabntogeHuss 00 —
Touyka HabnwgeHus 3anpeweHa 01 —

nouck cosnageHnn 11 — OKOHYaHue
paboTbl cHETUYMKA TOYKN HAbNOOEHNS
31-18 Reserved | Pe3epBHble

7.10.4.1 bBydghep mpaccupoeku adpeca komaHObI (TBUF)

[MocKkonbKy NpOrpaMMHbIN  CHETYMK HEAOCTYNeH BHE KpucTansa B peanbHOM
BPEMEHN B NpoLecce BbINOMHEHNA KOMaHA, TO Bydep TpaccupoBKM MCNONb3yeTca Ans
NOMOLLM B OTNagKke nporpaMmmbl.

Bydep Tpaccuposkm BknovaeT B ceba 32 perncrpa, B KOTOPbIX XpaHUTCH UCTOPUS
nocnegHux ot 16 o 32-x nepexodoB, BbIMOMHEHHbLIX YCTPONCTBOM YynpaBrieHus sapa
npoueccopa, 4YTO JaeT BO3MOXHOCTb MONb30BATENKO MOMHOCTBIO BOCCTAHOBUTH MyTb
BbIMOSIHEHUS NPOrpaMmbl B TEYEHNE NOCNESHUX NEPEXOAOB.

Mepexoabl LUMKNNMYHO 3anucbiBalOTCA B pernctpbl Bydepa Tpaccuposku. lepBbin
3anucbiBaetca B TRCBO, cnegyowmn B8 TRCB1, u 1. . go TRCB31. TpuauaTb BTOpON
nepexon cHoBa 3anucbiBaeTcs B TRCBO, n tak ganee. [na toro, 4ytobbl onpenenvtb
Kakon u3 pernctpoB Obin 3anucaH nocnegHuM, nosib3oBaTesib AOMKEH 0bpaTuTbCs K
permctpy ykasatena 6Oydepa TpacCUpOBKM, KOTOpPbIN yKas3blBaeT Ha MNocnegHumn
3anncaHHbIN BXOA.

Bydep TpaccupoBku Bcerga 3arnoMuHaeT agpec KOMaHAbl, Bbi3BaBLUEW Mepexop.
Ecnn agpec nepexoga BblMUCAANCA C UCMNOMb30BaHMEM AOMOSMHUTENBHOMO perncrpa
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(He Tonbko PC u cmelleHne B Koge KOMaHAbl), TO KpOME agpeca KoMaHAbl rnepexona B
Bydepe Tpacc 3anoMnHaeTcsa 1 agpec nepexoaa.

Ana Toro, 4tobbl pasnuyaTb Kakon TN MHOpMaLMM 3anucaH B nuHumn Gydepa
Tpacc, ncnonbdyetcsa pernctp macku TRCBMASK. Kaxabin paspsg B RCBMASK cBs3aH ¢
cootBeTcTBYtOWMM permctpom TRCBIi. Ecnm oH cbpoweH, To TRCBi xpaHut agpec
KomaHabl nepexoda. Ecnn xe oH yctaHosneH, To TRCBi cogepxuT agpec nepexoga.

7.10.5 MOHUTOPUHI NPON3BOAUTENIBHOCTU

Lienbto MOHWUTOPWHra NPOU3BOANUTENBHOCTYU ABNSeTCS onTMMmu3auus
PYHKUMOHMPOBAHMA paboynx MpUNoXeHuin. AnnapaTtHble BO3MOXHOCTWM npoueccopa
obecneynBatoT NMOACHET YMCNA LMKIOB, KOTOpble Obinn 3aTpadeHbl Ha BbIMNONIHEHME KoAa
nporpaMMbl UNM MOACYET 4YMcra 3adaHHbIX COOLITUA MPU BLINOMHEHWM MNPOrPaMMbI.
MoHuUTOpUHr obecneymBaeTCs C MOMOLLbIO TPEX PErncTpoB: CYETYMK LMKMIOB, Macka
MOHMTOpa NPOU3BOAUTENBHOCTU U CHETYUK MOHUTOPA NPOU3BOAUTENBHOCTH.

CYeTUMKN UMKITOB U MOHMTOPA MPOU3BOAUTENBHOCTM AOMKHbI OblTb YCTAaHOBMEHbI
nonb3oBaTenem B HOMb Neped TeMm, Kak HayYHeTCsl OnpedeneHHbln nepuon paboTbl.
CooTHOLIEHNE MeXay OOLLUMM CHETYMKOM U CHETYMKOM MOHUTOpPA NPOM3BOAUTENBHOCTU U
faet Tpebyemoe 3HayeHue.

Korga cyeTumMk MOHMTOpa NPOM3BOAUTENBLHOCTM MEPENOSHAETCS, 3TO Bbl3blBaeT
UCKIMIOYMTENBHYIO CUTYaLMIO.

7.10.5.1 Peaucmp macku MoHumopa npouseodumenbHocmu (PRFM)

Pernctp mackm MoHutopa npoussogutenbHoctn (PRFM) onpepensiet, kakue
coOblTMS B NpoLEeccope OTCMEXMBAKTCA M MNOACYUTLIBAKOTCA CYETYMKOM MOHMTOpa
npounssogutenoHoctn (PRFCNT). 3HayeHnem cbpoca peructpa PRFM asnsetcs
0x0000 0000. NMogpobHoe onncaHne pa3psaaoB pernctpa NpuBeaeHo B Tabnmue HUXe.

Ta6bnuua 108 — OnucaHue pa3psagoB perncrpa

Bur Umsna Ha3HaueHue
7.0 - PesepB
8 Jexe MogcyeT KomMaHA, BbINOSTHEHHbBIX HA NIMHUKM KoHBeKrepa J

1 — BKNtOYeEH
0 — BbIKMO4YeEH

9 Kexe MoacyeT KomMaHA, BbINOSIHEHHBIX HA NMHUK KoHBeKrepa K
1 — BKNOYEH
0 — BbIKIOYEH

10 Xexe MoacyeT kKomMaHA, BbINOSTHEHHBIX HA NMMHUAX KOHBenepa X1 n X2
1 — BKMHOYEH
0 — BbIKIOYEH

11 Yexe MoacyeT KoMaHg, BbINOMHEHHbIX HA NUHUAX KOHBerepa Y1 n Y2
1 — BKMIOYEH
0 — BbIKITHOYEH

12 Sexe lMoacyeT KomMaHg, BbIMNOSIHEHHbLIX HA NIMHUKU KOHBerepa S
1 — BKNOYEH
0 — BbIKITHOYEH

15:13 - PesepB

16 STALL MoacyeT KOMaHO OCTaHOBOB KOHBEKWEpa BbI3BAHHbIX OXWOAHWEM
OaHHbIX UK apyriumm 6NOKNPYIOLLMMM KOHBENEP CUTYaLNaMK

1 — BKMIOYEH

0 — BbIKIOYEH

17 BTB_true | lNoacyeT konuyecTBa NpaBuUIbHbIX NpeackasaHui bydepa nepexonos
1 — BKrloOYEH
0 — BbIKITHOYEH
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18 ABORT MoacyeT konu4yecTBa NPOrpaMMHbIX UCKMIOYUTENBHBLIX CUTYaLUN
1 — BkroYeH
0 — BbIKMOYEH

19 Uexe MoacyeTr KkKonmuyecTBa JMHUM KOMaHA, BLINOSIHEHHBLIX B PeXUMe
nosib3oBartens

1 — BKNtOYEH

0 — BbIKIMOYEH

20 BTB_false | MNogcueT konuyecTBa owmMBOYHbIX NpeackasaHuii bydepa nepexoaos
1 — BkritoveH
0 — BbIKMOYEH

21 BTB_load | NogcyeT konuyecTBa 3arpy3ok B 6ydep nepexonos
1 — BknNroYeH
0 — BbIKITHOYEH

31:22 - Peseps

Bce coObiTnda, KOTOpble OTCREXMBAOTCA MOHUTOPOM MNPOU3BOAUTENBHOCTH,
cymmupytotcs no «AJMM» n npn Mx HaACTyNfEeHUNM NPOUCXOOUT YBESTMYEHME CYETYMKa
PRFM Ha 1. JlornyHbimM siBRisSieTca paspeLleHne nogcyeta 0gHOro yCroBust U3 MHOMUX.

7.10.5.2 Peaucmp cyemy4uka MOHuUmMopa npoussodumenbHocmu (PRFCNT)

HasHaueHne cyeTuynka Npon3BOAMTENBHOCTM — YBENMYMBATL CBOE 3HayeHue Ha 1
Kakabl pas, korga npoucxoamt oTcrnexumBaemoe cobbitve. OTcnexuBaemoe cobbiTue
onpegensieTca peructpoM Macku MoHuTopa npowusBoautensHoctn (PRFM). Cuet
npekpawjaeTcs, Korga npoueccop nepexoauT B pexum amynsauuu. Pernctp ouvwiaercs
nocne cépoca.

7.10.5.3 Peaucmpbi cuemyuka yukrnoe (CCNTx)

[nvHa cyeTuMka UMKNOB paBHa 64 paspsiga, OAHAKO AOCTYNeH OH Kak aBa
yHuBepcanbHbix 32-pa3psaHbix pernctpa — CCNTO n CCNT1. lNMocne cbpoca 3HayeHue
cYeTYMKa PaBHO HYMIO.

B cBa3n ¢ Tem, 4to cyeTtumk 64 GuTa, a OOCTYN BO3MOXEH TOMbKO K 4acTam
pernctpa, Heobxogumo cobnioaeHne cneuwanbHOM npoueaypbl YTEHUA U 3anucu
pernctpa. lNpn 4yteHnn cHavana cuntbiBaeTca HWKHAA YacTb (CCNTO), a 3atem BepxHas
yactb (CCNT1). lMpu yTeHMM HUXKHEN 4YacTu BepxHss konupyetca B Oydep u 3To
rapaHTUpyeT eé KOppeKTHOe 3HadeHue. Npun 3annucm cHavana NMWeTCa HMKHAS YacTb (OHa
nonagaet B 6ydep), a 3aTeM BepxHss. [1pu 3anucn BepxHen nonHoe 64-6UTHoe 3HaYeHne
nonagaeT B CHETUUK.

CueT npekpallaeTcs, Korga npoueccop nepexoanT B PEXMUM IMYNALnN.

7.10.5.4 Peaucmp daHHbIXx mo4Kku HabnrodeHusi 1 (WPDR)

Touka HabniogeHus 1 vMMeeT LOMONHUTENbHbIE BO3MOXHOCTUM MO MOHUTOPUHIY
obmeHa p[aHHbIMM sgpa  npoueccopa C namATblo. Bbiwe onucbiBancd MexaHu3Mm
cpabaTtbiBaHNSA UCKMNIOYMTENBbHON CUTyauum B Criydae COBMageHus agpecoB TOYKM
HabnogeHnsa c¢ agpecamn wmH J n K. OgHako mmeeTca BO3MOXHOCTb AOMOSMHUTL
CpaBHEHWE a[pecoB elle U CcpaBHEHWEM [aHHbIX. [pn 4yTeHun nmeeTcs BO3MOXHOCTb
KOHTPONMpOBaTb, TO KakMe [aHHble cuYuTbiBaeT npoueccop. Ecnn gononHuTenbHO K
COBMafleHNio afpecoB MNPOUCXOOUT COBMadeHUe W NPOYUTaHHbIX [AaHHbIX — ToOuyKa
cpabaTbiBaeT. Takke MOXHO KOHTPONMPOBaTb M NPOoLECC 3anucun AaHHbIX. Heobxogmmeble
ANSA KOHTpoNnsA AaHHble 3anucbkiBatoTca B pernctp WPDR. Heobxognmo otmeTutb, 4TO
LWMHA YTEHUA UK 3annucu nmeeT paspsagHocTb 128 6ut. PaspsagHocTb permctpa gaHHbIX
Tonbko 32 6uta. Mo3ToMy cpaBHEHME BbINOMHAETCHA TOMbKO Ans 32-pas3psgHoro crnosa
LWMHbI OaHHbIX OnpeaensemMoro mragwmmm butamm WnHbl agpeca, He3aBMCUMO OT TOro
BbINOSTHAETCS YTEHNEe Unn 3anncb 64-x nnn 128-paspagHoro crnosa.
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7.10.5.5 Peaucmp macku moyku HabnrodeHuss 1 (WPMR)

Mpy ncnonb3oBaHMM LWIMHBLI AAHHBIX B ONUCAHUKN TOYKM HabnogeHus 1, He Bce OUThI
LUMHbI AA@HHbIX MOTYT NOHA400UTLCA NP aHanM3e YNTaeMbiX UK 3anUCbiBaeMbIX JAHHbIX.
Pernctp mackm nosBonsieT yCTaHOBUTb, Kakue 6uTtbl permctpa gaHHbix WPDR gosmkHbl
yyacTBoBaTb B CpaBHeHUW. Ecnn GuT yctaHoBneH B 1 — COOTBETCTBYHOLWMA emMy OUT
OAHHbIX CpaBHMBAaeTCA C OMTOM WWHbI AaHHbIX. [locne cbpoca perMctp mMacku paseH
HYM0 M JaHHblE HE y4acTBYHOT B paboTe To4kM HabnoaeHus.

7.10.6 JTAG uHTepcenc

Mpoueccop nogaepxuBaet nopT
cooTBeTcTBYylOWMIM cTaHgapTty IEEE 1149.1.

Aoctyna K cpeactBaM  TeECTUPOBaHWUS,

7.10.6.1 BbieoObi JTAG nopma

Tabnuua 109 onucbiBaeT BbIBOAbI NpoLEccopa, MUCMNosib3yemble B annapaTHOW
yactn amynsaumm JTAG. lNogyepkHyTble CHU3Y Has3BaHWUS BbIBOAOB U BbIBOAbI C YepTOW
Haf Ha3BaHMEM YKa3blBalOT HA aKTMBHbIE HU3KWE CUTHASbI.

Ta6bnuua 109 — BbiBOoAbI NOPTa CBA3M U AMYNALUMU YCTPOMCTBA BBoAa/BbiBOAA

CurHan Tun OnucaHue
NTRST BXOA C6poc JTAG.
Co6pacbiBaeT uHTepdenc JTAG. CurHan nTRST gomkeH ObiTb
aKTMBMPOBaH MNOCMe BKOYEHUA NUTaHUA, 4Tobbl ybeauTbcs B
npaeunbHon pabote JTAG. Bxog nTRST wmmeeT BHYTPEHHUN
NOBbILIAKOWMIA PE3NCTOP
CuHxpoHusaums JTAG.
TCK BXOA Ob6ecne4vnBaeT TakToBbIV curHan gng pabotel JTAG
TDI BX0OA BxogHon curHan gaHHbix JTAG.
VimeeT BHYTPEHHWI NOBbILIAOLNN PE3NCTOP.
TDO BbIX0[, BbixoaHon curHan gaHHbix JTAG
TMS BXoA Bbibop pexxmma TectuposaHuna JTAG.
YnpaBnser MaluMHOW  COCTOSHMM  TecTupoBaHusa. Wmeet
BHYTPEHHUI NOBbIWAKLWNIA pe3ucTop/
nEMU BbIXO[, OmynaLms
lMpu3Hak nepexoga npoLeccopa B PEXUM IMYMSLIN.
B pononHeHne k cTtaHgapTHbIM  yHkunam JTAG, BeiBogbl TMS wn nEMU

BbIMOSHSAT crieayowmne pyHKUUN OTNaaKu:

Bxog TMS (korga paspsg TEME yctaHosneH B permctpe EMUCTL) BbinonHsieT
JyHKUMIO 3anpoca K NpoLeccopy Ha nepexod B pexum amynauuu. NckniodeHune
amMynaumMmM opmMupyeTcs npu Kaxkagom HapacTtawwem ¢poHTe curHana TMS.
[aHHas dyHKUMA aBNAeTcs OONOSHUTENbHOW K (pyHKUMoHanbHocTM TMS B
JTAG.

BbIXogHOM curHan nEMU aBnsetcs curHanom C  OTKPbITbIM — CTOKOM,
aKTMBM3Mpyembln, Tonbko ecnu pa3psg EMUOE ycraHoBneH B peructpe
EMUCTL. BeiBog NEMU ykasbiBaeT Ha criegyroLiee:

npounsoLsio cpabaTbiBaHWE TOYKM HaABMOEHUS, HO PErNCTP yNpaBrneHns nmeet
B none tuna (none EXTYPE B WPICTL) 3HayeHue Homb. YpoOBeHb curHana
NEMU B aTom cny4vae cHmxkaetcsa Ha 20 unknos CCLK.

KaXabl pas, Korga npoLeccop HaxoAUTCA B pexuMme aMynauunm u rotoB K
BbIMNOSTHEHUIO HOBbLIX NUHMKM KOoMaHA, nogasaemon B pernctp EMUIR, ypoBeHb
curHana Ha BbiBoge NEMU cHuxkaeTca o Tex Mop, Noka Takasd KomaHga
pobasnseTtcs.
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7.10.6.2 Peazucmp komaHObI JTAG

Pernctp komaHgbl JTAG nmeeT OnviHy, paBHYO MATUM paspsgam, U nos3sonser
KOHTponnepy agoctyna nopta (TAP) BbibpaTtb Nobon 13 ckaHMpyeMbIX PErMCTPOB LaHHbIX.
Mnagwwun 3Havawmnm 6ut nepBbiM BbigBuraetca Ha TDO. KogupoBaHvMe KomaHA
npuBegeHo Huxke (Tabnuua 110).

Ta6bnuua 110 — lekognpoBaHue KomaHabl goctyna noprta JTAG

Ecnu 3Ha4yeHue CooTBeTCcTBYIOLWanA
IR4-0 paBHoO... KomaHaa... BLinonuuts...
00000 EXTEST BoinonHute EXTEST
10000 Sample/Preload BbINONHUTL CaMnnNupoBaHmne 1 npegsarpysky
01000 EMUIR CkaHnpoBaHue B peructpe EMUIR
10100 EMUDAT CkaHnpoaHue B peructpe EMUDAT
11110 SAMPLEPC Coamnnuposanue MK, K KoTopoMy NoaKMioYeH
npoeccop
10001 EMUTRAP BbINonHUTL NepexsaTt amynaumm
10011 OSPID CkannpoaHue peructpa OSPID
00100 EMUCTL CkaHnpoBaHue permctpa EMUCTL
01100 EMUSTAT CkaHnpoBaHue peructpa EMUSTAT
11111 BYPASS MapanneneHbIn pexum

7.10.6.3 Peaucmpbi OaHHbIX
Pernctpobl

JaHHbIX

BblGnpatoTcs

yepe3 peructp komaHg. Kak

TOJNbKO

COOTBETCTBYHOLLEE 3HAYEeHME perncTtpa [AaHHbIX 3anucbiBaeTcs B Pernctp Komaug, u
coctosiHne TAP uameHsetca Ha SHIFT-DR, gaHHble BbIOpaHHOro perucrpa HauuHarT
BbligBuratecsl Ha TDO wu npuHumatecs ¢ TDI. bonbwe pgetanen B cneuudukaumm
ctaHgapta IEEE 1149.1.

PerucTtpbl AaHHbIX:

— O6xoa (bannac)
Peructp, otBevatowmin TpebosaHuam IEEE 1149.1, asnsetca ogHopaspsaHbIM
perncTpom.

— [lorpaHuyHble pernucTpbl
Peructpbl, ucnonb3dyemble MHorumu komanHgamm JTAG. Bce Tpu KOMaHAbl
JTAG cootBeTcTBYIOT TpebosaHuam IEEE 1149.1

- EMUIR
Komanga JTAG 3arpyxaer 48 paspsgos,

M3 KOTOpbIX 32 HaMMEHbLUUX

3Havawwmx paspsga 3arpyxattca B pernctp EMUIR. EMUIR asnsetca 128-
paspsaHbiM peructpoM. B pexume amynsumm peructp 3arpyxaetcs YeTtbipe
pasa nocnegosatenbHO (ogHon komaHaon JTAG) unu s3arpyxaetca Jo Tex nop,
noKka B 3arpy)kaeMoM CInoBe He ycTaHoButcsa paspsag EX (Torga octanbHbie
cnotel EMUIR cuutatotca komangamn NOP). Kaxgbim pas, korga AaHHble
s3arpyxatotca B EMUIR — cHavana 3sarpyxatwTcsa paspagbl 31-0, 3aTtem
3arpyxatotca paspsagbl 63—32 n Tak ganee.
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Korga uyetbipe 3arpy3km EMUIR 3aBepweHbl (MM nuHua komaHg 6Gbina
3aBeplleHa ycTaHoBMEHHbIM pa3psagomMm EX), komaHapl, 3arpyxeHHble B JTAG,
nepenarwTcsa B YCTPOUCTBO yrNpaBfneHns aapa v BbiMOMHSATCS.

Koraoa cuyetBepeHHoe cnoBo 3arpyxaetcd B EMUIR, OHO [OmMKHO BKNYaTb
OAHY MOSHYI NWHWUIO KOMaHA. JIMHMA KOMaHA He [OSfKHa MpPOAoShKaTbCA B
cnenyoLwemM cyeTBepeHHOM croBe. JIMwHMe crnoTbl AOMKHbI ObiTb 3anofHEHbI
NOP komaHgamu.

3anncs B EMUIR saiBnsieTcss HegonyCcTMMon onepauuen, korga npoueccop He
HaXOAUTCS B peXnme aMynsaumu.

- EMUDAT

OT0 48-pa3psagHbin perncTp, B KOTOpOM 32 cCTaplmx 3Hadawmx paspsga
NCNonb3ylTcs ANA CKaHupoBaHMa Ureg C TakMMm Xe UMEHeM. JOMynaTop
MCcnonb3yeT 3TOT PEerncTp Afs YTeHUs U 3anncu BCeX OCTallbHbIX PErMCTPOB B
npoueccope.

OMYNATOP Takke UCNOoNb3yeT AaHHbIN perucTp Ansa goctyna Kk namatu. [JormkHa
OblTb KOMaHga, wucnonb3ywowasa IALU gnsa reHepauum agpeca pocTtyna K
namaTn, HasHavYeHnemMm unm UctovyHmkom kotopown sendetca EMUDAT. Koraa
9MYNATOP BbINOHAET CEPUIO AOCTYMNOB K NAaMATU, NPOLECCOpP AOSNKEH BCTaBUTb
UUKIbl yAepXXaHus ans Toro, 4Tobbl 3aBeplunTb BCe OOCTYNbl (Kak BO BpeMs
HOopManbHoOW paboThl).

7.11 CO6poc u 3anyck

Mpoueccop nogaepxmBaeT Tpy ypoBHS cbpoca:

— COpoc npu BKMOYEHMM NUTaHMS — nocne BknoyeHuss cuctembl (SCLK, Bce
BXOAHbIE€ CUrHanbl U KOHQUrypauMOHHblE BXOAbl HAXOAATCS B YCTOMYMBOM
cocTosiHuK), BbiBoA NRST_IN gormkeH ObiTb aKTUBEH (HU3KWIA YPOBEHb CUrHana).

— HopmanbHbin cbpoc — nobon cbpoc cxembl, criegyrowmii nocne cbpoca npu
BKMOYEHUN nuTanus, BbiBog NRST_IN gomkeH ObiTb akTUBEH (HU3KUIN YPOBEHb
curHana).

— Cobpoc ssigpa DSP — npu yctaHoBke 6uta SWRST B EMUCTL cbGpacbiBaeTtcs
aapo DSP, HO He BHELLHUI NOPT 1 HE YCTPOMCTBO BBOAA-BbIBOAA.

Mocne cBpoca BO3MOXHbI YeTbipe BapuaHTa 3arycka npoueccopa, OMnMcaHHble B
Pasnene 9 «MeToabl 3arpy3ku npoLeccopa.

7.12 Ownana3oH HanpsXXeHUs1 NUTaHus

lMpoueccop wvMeeT oTAernbHbIE MOOKMIOYEHUS K WCTOYHWKY NUTaHUSA  ONIS
BHyTpeHHero J1Y (VDD), TaktoBbin reHepatop PLL (VDD_A), 6ydepa ycTtponctsa Beoa-
BoiBoga (VDD_10).

Ana ctabunbHOW CWHXPOHW3aAUWUKW, cuUcTemMa [orkHa obecneynBaTb 4YUCTOE
anektponutaHne Ha Bxoge VDD_A. Ocoboe BHMUMaHue npu NpOEKTUPOBAHUN [OSDKHO
ObITb yaeneHo unbTpaunm nctovHmka nutadms VDD _A.

JonycTuMble 3HaA4YeHUs HanpsKeHW NUTaHuA npuBedeHbl B Tabnuue 123: gns
BbiBoAga VDD napameTtp Ucc, ana VDD _A — Ucca, ana VDD _10 — Uccio.
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8 BpeMeHHble XxapaKTepUcTUKn

Bcex curHanbl, 3a wucknioyveHnem BbiBogoB nNDMAR3-0, nIRQ3-0, TMROE w
FLAG3-0 (TOnbKo B pexume BXxoda), SBMSKOTCA CUHXPOHHBIMM MO OTHOLUEHWUIO K CUrHany
onopHoun Yactotbl SCLK. B Mrkpocxeme peannMs3oBaHO BCEro HECKOSbKO TUMOB MoLWwanok
BBOAA-BbIBO4A, W MNOTOMY BpeMeHa npenycTaHOBKW/yAepXaHust curHana Ha BXxoge,
BpeMeHa YCTaHOBKWU/yAepXaHUsa curHana Ha BbIXo4e U BpeMeHa BKIMIOYEHUSA/BbIKIIOYEHNS
OyepoB BLIXOOHbLIX CUrHANOB, pacCYUTaHHble OTHOCUTENbHO dpoHTa SCLK, aenstoTtca
OAMHaKoBbIMKU ANs 60NbLUMHCTBA BbIBOJOB MUKPOCXEMBI.

Bonee nogpobHasa nHgopmauua npmBedeHa B pasgenax « OCHOBHble BPEMEHHbIE
XapakTepUCTUKN NepeMeHHOro Toka» un «LVDS-nHtepdenc, anekrpudeckme n BpeMeHHble
XapaKkTepUCTUKNY.

8.1 OCHOBHbIe BpeéMeHHbIe XapaKTepUCTUKN nepemMeHHOro Toka

BpemMeHHble XapaKTepuCTUKM U3MEPSANUCb, KOrda CurHan nepecekan ypoBeHb
1,25 B, Kak aT0 nokasaHo Ha PucyHok 69. Bce BpeMeHHble 3agepku (B HaHOCeKyHAax)
N3MEPSANUCb Mexay TOouvkon, korga nepsbit curHan (SCLK) gocturan yposHa 1,25 B un
TOYKOW, KOrga BTOpPOW curHan gocturan yposHs 1,25 B.

OcCHOBHblE BpeMEHHble XapakTEPUCTUKM MNEPEMEHHOro ToKa npeAcTaBneHbl B
Tabnuuax 112 — 116. Bce xapaKkTepUCTUKU U3MEPSIOTCA C onpeaeneHHON Harpys3kom u c
BbIXOAHbBIM MOTOKOM AaHHbIX C YPOBHEM 4.

ACUHXPOHHbIE AaHHble Anga BbiBogoB nNIRQ3-0, nDMAR3-0, FLAG3-0 n TMROE
npeacraesneHsl B Tabnvue 111.

Ta6bnuua 111 — XapakTepuMCTUKN aCUHXPOHHOrO CMrHana nepeMeHHoOro Toka

LLnpuHa nmnynbcoB WnpuHa nmnynbcoB
O6o03Ha4eHue OnucaHue CUrHasna HU3Koro ypoBHsi CUrHana BbICOKOro
(MUH) YPOBHS (MUH)
nIRQ3-0 3anpoc npepbiBaHUs 2 % tsoccik 2 % tsoccik
nDMAR3-0 3anpoc DMA 2 X tsoccik 2 X tsoccik
FLAG3-0! Bxoag FLAG3-0 2 % tsoccik 2 % tsoccik
CpabatbiBaHue

TMROE® Tanmepa 0 - 4 x tsoccLk

1 BbIxoaHble xapakTepucTuku Ha BbiBogax FLAG3-0 npeacrtaBneHbl B Tabnuue 116.
2 DTOT BbIBOA MOXET SABMNATLCA KOHPUIypaLMOHHBbIM BXOOOM.

Ta6bnuua 112 — OnopHasi YacToTa — BpeMs LiMK/a TaKTOBbIX CUTHanoB
npoueccopHoro siapa (CCLK)

MapameTp OnucaHwue MwuH Makc EA.
n3Mm.
teelk Bpems umkna TakToBbIX 22 26.7 He
CUrHasnoB npoLeccopHoro sapa
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teok
CCLK \ ' ; " \ / \ /

PucyHok 65 — OnopHasi 4yactoTa — BpeMsi LiMKia TaKTOBbIX CUTHanoB
npoueccopHoro sapa (CCLK)

Ta6bnuua 113 — OnopHasi YacToTa — BpeMsi LiKna TeCTOBOM CUHXPOHU3aLUKn
JTAG (TCK)

MapameTp OnucaHune MuH Makc En. nam.
Bpemsi unkna Tectosom Hawnbonbliee ns 30
Trek _ HC
cuHxpoHusaumn (JTAG) nnu teck x 4
Bpems umkna TectoBom
trekm CUHXPOHM3aLNK CUrHasnoB 12 — HC

BbICOKOro ypoBHs (JTAG)

Bpems umkna TectoBom
treke CUHXpOHM3aLNK curHanos 12 — HC
Hu3koro yposHs (JTAG)

trek

- -
-+ L

P N

—

e W N

PucyHok 66 — OnopHasi YacToTa—BpeMsl LUKIa TeCTOBOW CUHXPOHMU3aLUm

JTAG (TCK)
Tabnuua 114 — Bpemsi coOpoca npu BKIIKOYEHUN NMUTaHUA
NapameTp | Mwn. | Makc. | Eg. nam.
BpemeHHbIe mpebosaHus
trRsT IN_PWR
NRST_IN geaktnusmpoBaH nocne crabvnmsaunu Vopp, Vop a, 2 MG

Vop_i0, SCLK 1 nepexofa B HEM3MEHHOE COCTOSIHME
CTaTU4YHbIX BbIBOAOB/ KOHUIypaUMOHHbBIX BXOO0B
trrRsT IN_PWR!

NTRST akTuBnpoBaH BO BpeMsi cOpoca npu BKIKOYEHUN 100 x tscik HC
nuTaHus

Xapakmepucmuku nepexsitYeHus

trRsT ouT PWR

peaktumBaumna RST_OUT nocrne geaktusaumm nRST_IN 15 MC

! MpumeHsieTcs nocne Toro, kak Vop, Voo A, Voo 1o 1 SCLK nepeiigyT B cTabunbHOe COCTOSIHME U
ST_IN 6ynet neaktMBupoBaH.
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trsT IN_PWR | tasT_out own

-
el -

™ B

AST OUT \
trRsT_IN_PWR
g

ot >q| i

SCLK, Vop.

Vop_a, Voo_io
STATIC/STRAP PINS

PucyHok 67 — Bpemst copoca npu BKNHOYEeHUN NUTaHUA

Tabnuua 115 — Bpemsi HopmanbHoro copoca

MapameTp

MuH.

Makc.

En. Nam.

BpemeHHbie mpebosaHusi

trRsTIN
NRST _IN aktnsupoBaH

MC

tstraP

NRST_IN geakTuBupoBaH rocrie Toro, Kak
KOHUrypaunoHHble BXxoabl 6yayT B HEU3MEHHOM
COCTOSAHUN

15

MC

Xapakmepucmuku rnepeKoYeHus

trsT ouT
RST_OUT peaktuBupoBaH nocrne Toro, Kak AeakTMBUPOBaH
NRST _IN

15

MC

st out |
-

tstRaAP

b
Y

STRAP PINS >< ><

PucyHok 68 — Bpemsa HopmanbHoro copoca
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Ta6bnuua 116 — XapakTepMCcTUKN CUrHana nepemMeHHOro Toka
(BCe 3Ha4YeHus B Tabnuue npmBeaeHbl B HAHOCEKYHAaX)

ST Bl el o . <
© o o =
82| S=S55 S5 §54E5- 3
Ig Iw®RIT |EX ‘:F, I S0 I g
SEiZcles 5 283758 ©
S G| 3~ C 32 9 X
Qx| a8 0ga o042 x S x T
Ums Onucanme 5| gt 5°*%°§:37‘§3 FE
93| 23|>cSxcSx@gi@f s
Co|l o8 E iz Z xS 32 8 £ ©
| st s X s Qg 2 I
xO0| g6|eQ [3S 22S=2 o
s ofe: 23 289888 2
g o @4 = ﬂ - é 0o mno (o]
m X X
o m
ADDR31-0 E:ig“"" afpecHas 15 | 05 | 40 | 1.0 [1.15| 2.0 | SCLK
DATA63-0 BHewHAs wnHa gaHHbiX | 1.5 0.5 4.0 1.0 (115 2.0 SCLK
JInHnsa BbIGopa namaTy
nMSH HOST — — | 40 | 1.0 |1.15| 2.0 | SCLK
JInHum BbIGOpa NamsATH
nMSSD3-0 SDRAM 15| 05|40 | 1.0 | 1.0 | 20 | SCLK
NMS1-0 Bribop namat Ans — | — | 40| 10 |115] 20 | SCLK
cTaTn4ecknx 6roKoB
nRD UTeHune namaTtu 15 05 | 4.0 10 |115| 2.0 SCLK
NWRL 3anuce mnaauiero 15 | 05 | 40 | 1.0 | 1.15 | 2.0 | SCLK
cnosa
nWRH 3anucob ctapwerocnoea| 1.5 | 05 | 40 | 1.0 | 1.15| 2.0 SCLK
ACK MNogreepxaeHne
AaHHbIX OT BbICOKOIO K
HN3KOMY YPOBHIO 15| 05| 36 | 1.0 |1.15] 20 | SCLK
MoaTeepxaeHue 1.5 0.5 4.2 09 [1.15]| 2.0 SCLK
AaHHbIX OT HU3KOTO K
BbICOKOMY YPOBHHO
BkritoueHne TakToBOro
SDCKE rereparopa SDRAM 15| 05| 40 | 1.0 |1.15| 2.0 | SCLK
NRAS Bbibop agpecHom ctpokn| 1.5 | 0.5 | 4.0 | 1.0 | 1.15| 2.0 SCLK
nCAS BbiGop anpectoro 15 | 05 | 40 | 1.0 | 1.15| 2.0 | sCLK
ctonbua
BkritoueHune 3anucu
nSDWE SDRAM 15 0.5 4.0 1.0 | 115 | 2.0 SCLK
Macka gaHHbIX
LDQM mMnagjLlero crnosa — — 40 | 1.0 | 1.15| 2.0 SCLK
SDRAM
Macka crnosa ctapLuero
HDQM cnosa SDRAM — — | 40 | 1.0 [115| 20 | SCLK
SDA10 SDRAM ADDRI10 — — 4.0 1.0 |1.15| 2.0 SCLK
nHBR 3anpoc LWNHbI XOCTOM 15 | 05 — — — — SCLK
nHBG Paspewenne 3axeata | 4 5 | g5 | 40 | 10 | 1.15 | 2.0 | SCLK
LLIMHbI XOCTOM
3anpoc xocTta Ha
nBOFF npekpaLieHune 15 | 05 — — — — SCLK
TpaH3aKLmMK
nBUSLOCK 3axBar LUMHbI — — 40 | 1.0 |1.15] 2.0 SCLK
nBRST BeiBOA uMnynsca 15| 05| 40 | 1.0 |1.15] 2.0 SCLK
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BriBOAbI 3anpoca
nBR7-0 MYJSbTUMPOLLECCOPHOMN 15| 05|40 | 10 — — SCLK
LUMHbI
nBM romoub oTnaaku — | — | 40|10 | — | — | SCLK
KOHTpossiepa LWnHbI
nlIORD BbiBog uteHus 1/O — — 4.0 1.0 1.0 2.0 SCLK
nlIOWR BbiBog 3anucu 1/O — — 4.0 1.0 | 115 | 2.0 SCLK
nlIOEN BbiBog, BKNtoueHusa 1/0O — — 4.0 10 |115| 2.0 SCLK
nCPA MpropnTeTHLIN 4OCTYN
aapa oT BbICOKOro K
HU3KOMY 15| 05 | 40 | 1.0 |0.75] 2.0 | SCLK
MpuopuUTETHBIN AOCTYN 15 | 05 |295| 20 | 0.75| 2.0 | SCLK
anpa oT HU3KOro K
BbICOKOMY
nDPA lNpuopuTeTHbBIN JOCTYN
DMA oT BbICOKOrO K
HN3KOMY 15| 05 | 40 | 1.0 |0.75] 2.0 | SCLK
MpropuTeTHLIN JoCTyN 15 | 05 | 295 | 2.0 |0.75| 2.0 | SCLK
DMA oT HU3KOro K
BbICOKOMY
nBMS Beibop 3arpy3o4Hor — | — | 40| 10 |115| 20 | SCLK
namsTu
FLAG3-0? BoiBogbl FLAG — — | 40| 10 [115]| 20 | SCLK
NRST_IN &4 Brisoa rriobankHoro 15 25| — | — | — | — | SCLK®
cbpoca
Bbibop TecTtoBoro
TMS oexuma (JTAG) 15| 05 | — — — — TCK
Bxopg TecToBbIX AaHHbIX
TDI (JTAG) 15 | 05 | — — — — TCK
Bbixoa TecToBbIX 6
TDO nanHbix (JTAG) . | 40 | 10 |075| 20 | TCK
NTRST %4 TectoBbit cOpoc(JTAG) | 1.5 | 05 | — — — — TCK
AEMU 7 AMynaumMsa OT BbICOKOrO 55 | 20 | 1.15 | 4.0 TCK unun
K HU3KOMY — — SCLK
CraTtundyeckme BbIBOObI —
ID2-0 8 JOJIDKHbI ObITb
NOCTOSIHHBIMM — — — — — — —
KoHurypaumnmoHHsle
9, 10
STRAP SYS BXOAbl 15 0.5 — — — — SCLK
CuncTtemHble BbIBOAbI
11, 12
JTAG SYS JTAG +2.5 |+10.0|+12.0| -1.0 | — — TCK
! MpoTokonbl oBMeHa BHeLHero rnopTa peanuayloT uuknbl wWuHbl IDLE ana nepenaum

w

N~ o o A

ynpaBneHns wWuHon. KOHMMAWKTbI Ha LWWHEe Mpu  BKIOYEHUWU/BLIKITIOYEHUN [ApanBepoB
HEBO3MOXHbI MO MPUYUHE TOrO, YTO TEKYLLMIN OpanBep rapaHTUPOBAHHO BbIKMIOYMTCA paHbLUe,
YeM BKITHOUYUTCA OpYyron apansep.

BxogHble xapaktepucTtukm Beieogos FLAG3—0 cm B Tabnmua 111.

OTn BXOAHblE BbIBOAbI SBASKOTCA ACUMHXPOHHBIMW, W MO3TOMY HeT HeobxoaumMocTn
CUHXPOHU3aLMKM C ONOPHOM YaCTOTOMN.

MoapobHee cm. B pasagene «COpoc 1 3anyck».

HanHble ana nRST_IN npuBegeHbl oTHocuTenbHO cpesa SCLK.

HanHble ana TDO npuBegeHbl oTHocuTeNbHO cpesa TCK.

YacTtoTa, OTHOCUTENBHO KOTOPOW NpMBEAEHbI AaHHbIE, 3aBUCUT OT (DYHKLUKN BbIBOAA B TOT UNn
WHON MOMEHT.

OTW BbIBOAbI MOTYT U3MEHATLCA TOSMbKO BO Bpemsi cbpoca; pekoMeHAyeTCsl MOAKMYaTh MX K
VDD_IO/VSS.

BbiBoabl STRAP SYS BkntoyatoT: nBMS, nBM, nBUSLOCK, TMROE.
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10 XapaKkTepucTUKn NpUMeHMbI TONBKO BO Bpemsi copoca.

11 CuctemHble BbiBoabl JTAG SYS (pexum boundary scan) Bkno4dawT B cebs: nRST_IN,
RST_OUT, nlIRQ3-0, 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, L3DATONS3-0, LOCLKOUTP, LOCLKOUTN, L1CLKOUTP,
L1CLKOUTN, L2CLKOUTP, L2CLKOUTN, L3CLKOUTP, L3CLKOUTN, LOACKI, L1ACKI,
L2ACKI, L3ACKI, LODATIP3-0, LODATIN3-0, L1DATIP3-0, 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, ID2-0, CTRL_IMPD1-0.

12 OnopHaa 4YacToTa BpPeMeHU CUCTEeMHOro BbixogHoro curHana JTAG sBnseTtcs yoOblBaloLMM
dpoHTOM TCK.

REFERENCE / ¥ 4
CLOCK 7 /
A
1.25V tscLk OR trek
INPUT N
SIGNAL /|
A INPUT INPUT
125V | SETUP | HOLD _
OUTPUT N
SIGNAL /|
OUTPUT A OUTPUT
_VAUD | 125V _ HOLD
THREE-
STATE
OUTPUT OUTPUT
DISABLE __ENABLE

PucyHok 69 — O6Lwme BpeMeHHble napaMmeTpbl NepeMeHHOro Toka
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8.2 LVDS-untepdeimc, aneKkTpuyeckue 7 BpeMeHHbIle
XapaKkTepUcTUKU

Hwxe npeacTtaBneHbl 3MekTpUYECKMe XapakTepucTtukm noptoB cBdaA3n LVDS
(tabnvua 117, Tabnumua 118, pucyHok 70). Bce napametpbl curHanos LVDS
onpegenstoTcsa npu 3HadeHnax Voo = 0B n ncnonbsyT obo3HayeHnsa curHanos 6e3
nHaekcos N (negative) n P (positive), cM. pucyHok 71.

Tabnuua 117 — dneKkTpuyeckue xapakTepucTukm nepegaym nopra ceasm LVDS

En.

MapameTp OnucaHue Pexnm namepenHus MuH. Makc. nam

Bbicokuin ypoBeHb
VOH BbIXOAHOro HanpsbkeHus, | RL = 100 Om 1,85 B
VO _Punn VO_N

Hu3kunin ypoBeHb

VOL BbIXOogHOro HanpshkeHus, | RL = 100 Om 0,92 B
VO _Punn VO_N
BbixogHoe

|VOD| anddepeHumnansHoe RL =100 Om 300 650 mB
HanpshkeHne (Moayrnb)

I0S BbixogHow Tok kopoTkoro | VO_P unuVO_N=0B +5/- 55 MA
3amblKaHuA VOD=0B 10 MA
BbixogHoe cuHdasHoe

VOCM HanpsikeHne 1,20 1,50 B

Ta6bnuua 118 — dneKkTpuyeckmne xapakTepucTuku npuema noprta cesasm LVDS

MapameTp OnucaHune Pexnm namepenHus MuH. Makc. I/IE:;F:A
[VID| BxogHoe tuois/tiom 2 0,20 He 250 850 mB
anddepeHumnanbHoe tiois/tiom 2 0,25 He 217 850 mB
HanpsbkeHne (Moaynb) tiois/tiom = 0,30 He 206 850 mB
tLois/tion = 0,35 HC 195 850 vB
VICM BxogHoe cuHdasHoe 0.6 157 B
HanpsikeHne
Vo p
Vop =(Vo p—Vo N)
E Ry
(Vo p+Vo n)
Vocy = —m——
Vo n 2

PucyHok 70 — MopT cBA3M — 3NIeKTPUYECKne XapakTepUCTUKN nepegayium

Kone6aHune gudchepeHumanbHom napbl
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Lx<PIN>P \|7 v, o vl
I L]
.r /
\ Vo p '

Koneb6aHusa gauddepeHumnanbHoro HanpsikeHs

Lx<PIN=> \

—

vDD :{]"I.I"

|
\ Vop=Vo p-Vo n

PucyHok 71 — lNopT cBA3u — 0603Ha4YeHne curHanos

8.2.1 TopT cBA3UN — BpeMEeHHbIe XapaKTepPUCTUKN BbIXOAHbIX CUTHaNoB

Huxe npuBegeHa WHMoOpMauUua O BPEMEHHbIX XapakTepUCTMKaX BbIXOOHbIX
curHanoB gns noptoB ceaA3n LVDS (tabnuua 119, pucyHOK 72, pUCYHOK 73, PUCYHOK 74,
PUCYHOK 75, PUCYHOK 76, PUCYHOK 77).

Ta6bnuua 119 — MNopT cBA3N — BpEMEHHbIe XapaKTepUCTUKM BbIBOAA AAHHbIX

MapameTp OnucaHue MuH. Makc. VIES?II
Bbix00blI
treO DpoHT curHana
(PvcyHok 73) 350 ne
treo Cpes curHana
(PvcyHok 73) 350 ne
tLcLkop Mepuog LxCLKOUT Bonblee 3HayeHne 13 2,2 nnm 0,9 x|MeHbLLee 3Ha4YeHne
PucyHok 72 LCR X tccik!? 13 12,5 unu HC
Y|
1,1 X LCR X tccik?
tLcLkoH Bbicokuin ypoBeHb curHana 0,4 X ticrkop? 1
LxCLKOUT (PuicyHok 72) 0,6 X ticukop HC
fLeLkoL Huskni yposeHb curHana 0,4 X ticrkop? 1
LXCLKOUT (PuicyHok 72) 0,6 X ticukop HC
t xnttep LxCLKOUT
o '?PmcyHopK 74) 40,005 X ticikop® nc
tLpos Bpemsi npegyctaHoBKM 0,25 x LCRxtccik— 0,10 X tccikt*8 HC
BbixoaHoro curHana LXDATO |0 25 x |LCR x tccik— 0,15 X teoikt568 HC
(Pucyrok 74) 0,25 X LCR X tccik— 0,30 X tcoik™7® HC
tLoow Bpems yoepxaHusa BbixogHoro |0,25 x LCRxtcerk - 0,10 X tecik48 HC
CSFHaﬂa L;EATO 0,25 x LCR X tccik - 0,15 X tecikh568 HC
(Pucyrok 74) 0,25 X LCR X tccik - 0,30 X teckt 78 HC
tLackip Bpewms ot copoHTa LXACKI go HC
pOHTa CUHXpOUMMYyNbCa 12
nepBoOW TpaH3aKLMK 16X LCR X tocik
(PucyHok 75)
tecmpPov Bpewms ycTaHOBKM curHana 12 HC
nLXBCMPO (PwucyHok 75) 2 X LCR X teei
tscMPoH Bpems yoepxxaHusa curHana 3 x TSW-0.51° HC
nLXBCMPO (PwucyHok 76)
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MapameTp Onucanue MwuH. Makc. VIES?I;
Bxo00bi
fLackis Bpems npegycrtaHoBKu 16 x LCR X tccik!? HC

HW3KOro YpOBHS curHana
LxACKI gns rapaHTum TOro,
4YTO NepegaTyMK NpekpaTun
nepenadvy.

(PucyHok 76)

Bpems npegyctaHoBKM
BbICOKOIO YPOBHSI curHana
LXACKI gns rapaHTum Toro,
YTO NepefaTyMK NPOJoIHKaeT
nepepavy 6e3 npepbiBaHUin
(PvicyHoK 77)

fLACKIH Bpems yoepxxaHua seicokoro (0,51
ypoBHs curHana LxACKI
(PucyHok 77)

3HayeHus tipos U tipon BKoYatoT mxkntrep LCLKOUT.
TSW aT10 Bpemsi nepegayn croBa MMHUManbHOW AnNuHbl. Ons 4-6UTHOW KOHdMrypaumm paBHO
2XLCRxtccLk. Onsa 1-6utHon koHdurypaumm pasHo 8XLCRxtcclk He.

1 MamepeHns B MOMEHTbI BpeMeHn ¢ AnddepeHumnanbHbIM HanpshxeHnem, paBHbiM 0 (Vop = 0).
2 LCR=1,1.5, 2, unn 4. Tcck Nnepvoa YactoTbl aapa CCLK.

3 Cycly-to-cycle pxutTep.

4 LCR=1.

°® LCR=1,5.

6 LCR=2.

” LCR=4.

8

9

tLcLkopr

LxCLKOUT

A
4

A

-f-t > 41
LCLKOH LCLKOL
1COJT—.‘ -

PucyHok 72 — lNopTbl CBA3U — BbIXOAHOW TaKTOBbLIW CUrHan

Vv

oP
l 1 CL» RL = 1000
RL CL g CL = 0.1pF
* v ' —‘.‘L CL N= 5pF
O_N g CL N
| treo treo [

+|Vop| MIN /’ \\
Vop =0V / \

PucyHok 73 — lNopTbl cBA3U — Bpemsa ppoHTa/cpe3a audcepeHumanbHbIX
BbIXOAHbIX CUrHaNoB

-|Vop| MIN —
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LxCLKOUT

Vop =0V

LxDATO

VOD =0V

tipos |tioow tpos |tioow

- o -y

o o - -
-

- -

- -

/

PucyHok 74 — MopTbl CBA3M — BpeMs NpeAyCTaHOBKU U yaep)XXaHUA BbIXOAHOIO

curHana gaHHbix?!

! MapameTpbl OEWCTBUTENbHLI Kak MO OTHOLLUEHMIO K (PPOHTY, Tak U MO OTHOLLUEHUIO K cpesy

TAaKTOBOIo CUrHana.

LxCLKOUT \
Vgp = OV

\

LxDATO \/ W
T

Vgp =0V
J 31
T

LxACKI
2

tLackio

\

tacmpov

PucyHok 75 — lNMopTbl cBA3M — HaYano nepeaayu

255
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Mepeblit poHT U3 NATONO MNaAWEro CNOBA B CHETEEPEHHOM CNOBE

/ / MNocneauwit poHT B CYETEENEHHOM CNOBE

LxCLKOUT
21

Von =0V

o —Y c
AL AT AT,

tackis

=

=

=
—
—

tLackin

LxACKI "
T

tecmeon

-

PucyHok 76 — NMopTbl CBA3M — OKOH4YaHWe 6/104HOM nepeaaym

Nocneauwit hpoHT B cHETBEPEHHOM CROBE

s

e o - - _
—
A

Vgp = OV

LxDATO

P S
—

VIV IV IV Y
NLA LA

Y ackm

Vop =0V

— S

v

tacks

Y
A

LxACKI

PucyHok 77 — lNopT cBA3KN — BpeMeHHble XapaKktepucTuku curiana LxACKI

8.2.2 MopT cBA3M — BpeMeHHble XapaKTepucTuK1M BBoAaa AaHHbIX

Hwxe npuBeaeHa MHopmaLms 0 BPEMEHHbIX XapakTepUCTMKax BBOAA AaHHbIX AN

noptoB cBA3n LVDS (Tabnuua 120 n pucyHok 78, pucyHok 79).
256
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Ta6bnuua 120 — MNMopT cBA3N — BpeMEHHblIe XapaKTepMUCTUKN AaHHbIX Ha BXoAae

NapameTtp OnucaHue MuH. Makc. EA.
n3m.
tLpis Bpemsa npeaycTtaHoBku BxogHoro curHana |0,20% 2 HC
LxDATI (PucyHok 79) 0,25%3 HC
0,30%4 HC
0,35%° HC
tLoiH Bpems yaoepxaHusi BXOOAHOro curHana 0,201, 2 HC
LxDATI (PucyHok 79) 0,25%3 HC
0,30%4 HC
0,35%° HC
fLelkip Mepnoa LxCLKIN Bornbluee 3Ha4yeHne
13 2,2 nun 0,9-tccik 12,5 HC
tecMmPIS YctaHoBka nLxBCMPI (PucyHok 78) 2 x ticikiet HC
teCMPIH YnepxaHue nLxBCMPI (PucyHok 78) 2 x tiewkiet HC

1

a b~ W N

N3mepeHnss B MOMEHTHI

BpeMeHUC ¢ AuddepeHunanbHbiM HanpsKeHuem, paBHbiM 0O

(VOD = 0).

|VID| = 250 mB.

|VID| = 217 mB.

|VID| = 206 mB.

|[VID| = 195 mB.

"EpBblﬁ quDHT H3 NATOND HNagwero cnoega B CHETEEpEeHHOM CNOBE

LxCLKIN \ \
Vop =0V

\

LxDATI 1\ f

y

Vop =0V —}

S
—

\

i

—

V
A

—

LxBCMPI

teemeis

tacmpm

Y
A

PucyHok 78 — lNopTbl cBA3U — nocriegHee nosiy4yeHHoe cYeTBepeHHOe CIIoBO

© AO «lKK MunaHdp»

257



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

i cLkp

B
ol

LxCLKIN \

Vop =0V

A

ttms |tom  tois | tiomw
[t

oy VLY
. \

PucyHok 79 — MopTbl CBA3K — BpeMsl NpefyCcTaHOBKU U yAep)KaHUs BXOOAHOro
curHana gaHHbix!

! NapameTpbl AeNCTBUTENBHBI AN 060MX (PPOHTOB TAKTOBOrO CUrHana.
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9 MeTtoAabl 3arpy3ku npoueccopa

Mocne cbpoca npoueccop MMeeT YeTbipe OnuuKu 3arpy3kn Koga nporpaMmmbl Ans
Ha4ana paboTbl:

— 3arpyska ns EPROM;

— 3arpyska XoCT-NpoLeccopom;

— 3arpyska yepes nopTbl CBA3W;

— OTCyTCTBME 3arpy3Kku.

Beibop 3arpysku n3 EPROM unu ee oTcyTCcTBME BbIGUPAETCH CUCTEMOM C MOMOLLbIO
BbiBoga nBMS. [locne Toro, Kak pexum 3arpyskm BblbpaH, npoueccop 3arpyxaet (B
BeayLleM pexume) unu 3sarpyxaetcs (B MNOAYMHEHHOM peXumMe) OaHHbIMWU 3arpysku
obbemom 256 cnos. OBbIMHO AaHHbIE 3arpy3kn cogepXaT a4p0 3arpy3kn Ans BblOpaHHOro
pexuma. [locne 3aBepleHWs nNepBOHayanbHOW 3arpy3kum s4pO 3arpy3kum HayvuHaet
paboTy, 3arpyxas nporpammy paspaboTyvka B NpoLeccop W HayMHas BbIMOMHEHME 3TOWN
nporpamMmel.

B Tabnuue 121 npuBeneH nepedeHb BHELLUHMX BbIBOAOB MpoLeccopa, 3HavyeHue
KOTOpPbIX BO Bpems cbpoca ncnonb3yetcsa Ans KOHUrypmposaHus npoteccopa.

Ta6bnuua 121 — BHewHue KOH(pUrypaumoHHble BbIBOAbI

BbiBog 3nauenve 8o BbinonHaemasa cdoyHKUuA
Bpems cbpoca
O(HW13KknN) BbibupaeT pexum 3arpyskm u3 BHewHero EPROM
nBMS - OTkniovaeT  BO3MOXHOCTb  UCMOSIb30BaHUS  BHELLHEro
1(BbICOKMI) .
EPROM ansa craptoBown 3arpysku
O(HW3KNA) 3anpelaet npremM npepbiBaHuin no Bxogam nIRQ3:0
nBM 1(BbicoKMi) Paspewaet npuem 3anpocos npeplalsanZv no Bxogam
NIRQ3:0 no ypoBHIO curHana (aKkTMBHbLIN HU3KNIA)
TMROE O(HW3KNA) BbI6Op WMPUHBI LUWMHBI KAHAMNoB MOPTOB CBA3N 1 6UT
1(BbICOKMI) BbI6Op WNMPWHBI WWHBI KaHaNoB NOPTOB CBA3N 4 BuTa
NBUSLOCK O(HU3KMn) OpHokpaTtHas 3anuck B pernctpbl SYSCON, SDRCON
1(BbICOKMN) MHorokpaTtHas 3anuck B pernctpbl SYSCON, SDRCON

BbiBOoObl, npuBeneHHble B Tabnuue 121, npu HopMarnbHOM (PYHKLMOHMPOBaHUM
paboTaloT KaK BbIXo4bl, HO BO Bpemsi cOpoca BbIXoL OTKIOYEH, U BbIBOA paboTaeT Kak
BXO[, NO3BOMNSASA 3anncaTb KOHUTYPALNOHHYO MHOPMAaLMIO.

9.1 BbinoniHeHMe onepauuu 3arpy3ku npoueccopa

MNocne cbpoca s4po npoueccopa HaxOAUTCS B COCTOSHUM OXMAAHUS NpepbiBaHUS.
Ecnn noctynut 3anpoc npepbiBaHUs, MNPOLECCOP HA4YyHEeT MWCMOSIHEHME MpOorpamMmmbl
COrnacHO BEKTOPY npepbiBaHNA.

B cnyyae 3arpys3ku ns EPROM (BbiBOg NBMS paBeH Hyno BO Bpemsda cbpoca),
kaHan 0 MA BbinornHseT 3arpy3ky koga n3 sHewHero EPROM BO BHYTpPEHHIO NamMsaTb U
nocbIfiaeT 3anpoc npepbIiBaHUs ¢ agpec-BeKTopoM pasHbiM 0.

XocT-npoueccop MOXeT 3arpy3uTb NporpamMmMy BO  BHYTPEHHIO NaMsTb
npoueccopa, a 3aTeM, UCMNOoNb3ys BEKTOPHOE MpepbiBaHWe, 3anyCcTUTb MNpoueccop Ha
NCMOMHeHne Koaa.
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BHelwHee ycTponcTBo MOXeT 3arpy3uTb 256 crnoB kofda 4epes MnopT CBsA3M, rnocne
Yyero COOTBETCTBYHWOLMA NPUEMHUKY nopTa cBA3M kaHan OMA cdopmupyeT 3anpoc
npepbIBaHUA K npoueccopy ¢ agpec-sektopom 0.

Ecnv Hu4ero onucaHHoro Bbile He MPOUCXOAMUT, TO MOXET BO3HUKHYTb BHELLHee
npepbiBaHne no ogHomy wm3 BxogoB nNIRQ3-0. Kaxgomy Bxody 3anpoca npepbiBaHUSA
COOTBETCTBYET BEKTOP BO BHELUHEW UNU BHYTPEHHEN namsaTtu. Npoueccop MOXeT HayaTb
NCMNOMHEHNe Koga U3 BHELWHEN NaMATu.

9.2 3arpy3ka EPROM

3arpyska npoueccopa 3 EPROM sBnsieTcs 3arpy304HbIM PEXMMOM, B KOTOPOM
Npoueccop Ha4YMHaET U KOHTPONMPYET MPOLLECC NePECHINKUA AaHHbIX.

Onsa Toro, 4toObl CKOH(UrypupoBaTb npoueccop Ans 3arpy3km n3 EEPROM
Heobxoaumo, 4ToObl BO BpeMsi cbpoca Ha BHeLWHeM BbiBOge NBMS OblfT HU3KUIN YPOBEHb.
Mo okoH4YaHMM cBpoca npoueccop 3alenkMBaeT COCTOsIHME BHELWWHEro BbiBoga NnBMS BO
BHyTpPEeHHEM doriare. OTO 3HayeHue AocTynHo B peructpe SYSTAT. Ecnu npoueccop
ckoHdurypupoBaH nog 3arpysky u3 EPROM, nBMS saBnsietca akTUBHbIM BO BpeEMS
nocrnefoBaTeNibHOCTU 3arpy3kn U JOSMKeH NOLKMYaTbCs K CUrHany Bbibopa kpuctanna
EPROM.

Mpn BbIGOpe pexuma 3arpy3km EPROM npoueccop wuHuumanuaupyet kaHan 0
BHellHero nopta DMA ansa nepegaydn 256-mm 32-paspsgHblX CAOB Koda U3 3arpy3o4Horo
EPROM B sayenkun Ox00-OxFF ©6noka BHyTpeHHen namatm 0 npoueccopa.
CooTtBeTcTBYOWMIA BekTOop nNpepbiBaHna (ans DMA kanHana 0) vHuumanusvpyeTcs no
agpecy 0x00 Bo BHyTpeHHen namaTu. [Nocne 3aBepweHus pabotbl DMA, npoueccop
Ha4yMHaeT BbIMNOMHEHWe nporpaMmmbl K3 agpeca adverkn 0x00. BT 256 cnoB koaa
AENCTBYIOT B KQ4YeCTBe 3arpy3dnka ans nHmyuanmsagum octanbHON naMmsaTtu npowueccopa.

9.3 3arpyska xocTa

3arpyska npoLeccopa XOCT-NPOLECCOPOM SBMISIETCA  PEXMMOM, B KOTOPOM
npoLeccop oXunaaeT Nnoka BHELUHee YCTPOMWCTBO HAaYHET 3arpy3Ky Koga B ero BHyTPEHHIOH
namsaTb. JTloboe BeayLlee yCTPONCTBO Ha KITAaCTEPHON LLUMHE MOXET 3arpyxaTb npoLeccop
Yyepes 3anucb B ero BHYTPEHHIOW NamaTb Unn nocpeactsom autoDMA.

[ns Toro, 4tobbl NepeBecTn MPOLLECCOpP B PEXMM 3arpys3km xocrta, Heobxoommo
NMOMECTUTb Harpy3oudHbl noBbiwamwmun peauctop mexagy nBMS mn VDD _|10. Torga Bo
Bpemsi cbpoca 3HadyeHne NBMS OygeT paBHO 1, YTO yKakeT Ha OTCYTCTBUE 3arpy3ku u3
EPROM.

Korga BbIGpaH pexum 3arpysku xocTa uinm nopta CBA3W, NPOLECCOp NepexoauT B
Hepaboyee coCTosiHME nocne cbpoca, oXmaasi noka XOCT-MPoueccop unM MNOpT CBA3N
OCYLLECTBUT 3arpys3ky. 3arpy3ka XocTa MOXeT wucnonb3oBatb pernctpol AUTODMA
npoueccopa (oba kaHana), n3 KoTopbix 06a MHUUMaNM3npoBaHbl ANs nepegayn 256 cnos
koga B 6nok 0 auenkn 0x00-OxFF BHyTpeHHen namstu npoueccopa. CooTBETCTBYHOLWMN
BEKTOP MpepbiBaHus nHuumanuampyetcs no agpecy 0x00 BO BHYTPEHHeEN namsTu. Takum
obpasom, nocrne 3asepweHns DMA, npoueccop HayHEeT BbINOSIHEHME MPOrpaMmmbl C
agpeca 0. OTn 256 cnoB koga AEWCTBYIOT B KayecTBe 3arpysyvka Onia vMHMLmuanuMsaumm
ocCTasnibHOW NaMATK npoueccopa.
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9.4 3arpy3kKa nopTta cBA3u

3arpyska npoueccopa M3 nopTa CBA3W SABNAETCA 3arpy304HbIM  PEXMMOM, B
KOTOPOM MpOLIECCOp OXMAAaeT BHELIHee YCTPOMCTBO, MOAKIIOYEHHOE K MOPTY CBA3W,
4TO6bI MPUHATL U MOMECTUTb BO BHYTPEHHIOK NaMsATb 3arpy304Hyto NporpaMmmy.

Bce ueTbipe npuHumatowmx kaHana DMA nopToB CBSI3M MHULMANU3NPYOTCA nocne
cbpoca ansa nepepaym 6noka 256 cnos B agpeca BHyTpeHHen namatn ¢ 0 no 255 n gnsa
Bbl30OBa MpepbiBaHWs nocrne npuema 6Gnoka (aHanormyHo kaHany O DMA).
CooTtBeTcTBYIOLME NpepbliBaHNSA aTMX KaHanoB DMA ycTaHaBnmuBalTCH NO HyrneBOMY
agpecy. Otn 256 cnoB koga LEWCTBYKOT B KayecTBe 3arpy3vvka Ons UHUuuanusaumm
ocTanbHOM NamMaTU nNpoueccopa.

Mpun BbIGOpE 3arpyskn NOCPeACcTBOM MOpTa CBA3N MMEET 3HAYeHMe COCTOSIHWME Ha
aBbiBoge TMROE Bo Bpemsa cbpoca. 3TOT BbiBOA MO3BONSIET BblOpaTh LUMPUHY LUMHbI
nopta cBa3u: 1 nnu 4 Gurta.

9.5 OTcyTcTBME 3arpy3Ku

3anyck npoueccopa 6e3 3arpysku SIBMSIETCA PEXMMOM, B KOTOPOM MpOLieccop
HaYMHaeT WCMorHeEHMe nporpamMmmMbl C (OUKCMPOBAHHOIO agpeca BO BHELIHEW Wnn
BHYTpeHHeN namsaTtu. Beibop cTapToBOro agpeca ocyLlecTBNAeTca NocpeacTBOM nogaym
3anpoca npepbiBaHNAa No ogHon U3 nuHnin NIRQ3-0.

[nsa KoHdurypaumm npoueccopa B pexume 6e3 3arpyskm Heobxoommo
nogknoyeHne BbiBoga NBMS K BbICOKOMY YPOBHK MNOCPEACTBOM pesucTopa. Takke
HeobXo4MMO MOAKMYUTL BbICOKMI ypoBeHb K BbiBogy nBM. MMeHHO 3HaveHne 1 Ha
Bxoge nBM BO Bpems cbpoca v paspelwaeTt aHanu3 3anpocoB MpepbiBaHUA MO
Bxogam nIRQ3:0. 3anpoc npepbiBaHUA OCYLLECTBNAETCA aKTUBHbIA HU3KMM YPOBHEM
curHana.

Kaxgbln Bxog 3anpoca npepbiBaHWsi UMEET COOTBETCTBYIOLIMA €My BEKTOP.
3HayeHne BEKTOPOB MpepbiBaHMs npvBedeHo B Tabnuue 122. Kak BMaHO u3 Tabnuubl,
NPOLLECCOP MOXET BbINOSHUTL CTapT C agpeca BHeLWHeN namaTn 6aHkoB namatm MSO unn
MS1, a Takke u3 XocT-npocTpaHcTBa. Bo3aMOXeH Takke CTapT U3 BHYTPEHHEN NamsaTu C
agpeca 0.

Tabnuua 122 — BekTopbl npepbiBaHMA NIRQ3-0 nocne co6poca

MpepbiBaHne Appec
nIRQO 0x30000000 (MSO0)
nIRQ1 0x38000000 (MS1)
nIRQ2 0x80000000 (NnMSH)
nIRQ3 0x00000000 (BHYTpeHHSA NaMsaTb)

Heobxogumo otmeTutb, 4TO BbIGOP 3arpyskm n3 EPROM (nBMS paseH 0) He
O3HayaeT HEBO3MOXHOCTb 3arpy3ku MOCPeACTBOM MOPTOB CBSA3M MMM XOCTOM, Wn
reHepaumn npepbiBaHna nocpenctsom nIRQ3:0. 3arpyska n3 EPROM He 3anpewiaer
Apyrnx AencTtBui. [o3TOMy HYXHO BHMMATENbHO OTHOCUTLCH K npoueaype cbpoca wu
nsberaTb HEOQHO3HAYHOCTM B BapnaHTax HavyanbHOro ctapTa npoueccopa.

CnegyeT nmeTb B BUAy, 4YTO NOPThbl CBA3M nocrie cbpoca no ymMon4aHuio rotoBbl K
npuvemMy AaHHbIX. [oaToMy npu nobom BapuaHTe 3arpy3ku, OTIIMHHOM OT 3arpy3ku yepes
NoOpTbl CBA3W, CriedyeT rapaHTMpoBaTb OTCYTCTBME CUMHXpPOCUrHana Ha npuemMHUKax
NMOPTOB CBA3N.
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10 TwvnoBasa cxema BKHOYEHUSA

D1
spcke — K2
Tl__¢ nRST_IN nMssD[3:0]¢— G1,H3,UL,V1
PL_{scik nRAS ¢— I1
12 BHEWHAA WKNHA
NCAS —
KOHTPOREP {  R3,T2,T4,U4,V2,V3,V4, ABA__| pyyrir.) Loam — K3
M2,N3,P2__| pivap:0] HDQM — K4
H4,J4,R2__| RANGER:0] nSDWEp— L1
R21__| E_PLLBP FLAG[3:0]— AAL, AA2,Y4, AB2 KOHTpo/nep
ADDR[31:0]— 4
DATA[63:0]— °
nRD ¢— €18
AALS |G Mmx nWRLO— A18
W1_4 pxp nWRH¢— B18
KOHTpOAnep { WZH DXN ACK — Cc17
nRST_OUT¢— Y2
KOHTpoAnnep, spato — K
BHElHee AA3, AAS, AB5, ABE__¢ nlRQ[3:0] nBRSTG— D18
YCTPOWACTBO nHBGo— AB8
KOHTpoO/nep N1,U3,AC3__ | ID[2:0] NCPAG— AC7
BHeWwHAA AC84€ nBOFF NDPA — AD7 BHEWHAA WUHa
e AAS__) cuer nBRI7:0] b 12,13,14,M1, M3, M4, R4, T3
KOHTpoAnep, TMROE— 3
BHewWwHee AA7,ACE, AB7,AD6__ 4, npDMAR(3:0] nBMse— G4
YCTPOWCTBO NMS[1:0]— F2,G3
v2 nMsHe— H2
— ek pa
w3__| - nBMo— Ao
AC_| 1uis nNBUSLOCK$—
KOHTponnep ADA nIORD &— AD5
—@ nTRST ACS
Wa__| 100 NIOWR b— -
nIOEN ¢—
nEMU¢— Y1
124,K22,122,124__ [0 DATIRG0] L0 DATOP[3.0]|_ M24,N22,P22,P23
123,K21,121,123__| | pATIN3:0] L0 DATON[3:0]— M23,N21,P21,P24
T22,V22,V24,U24__| |1 pamipra:0) L1 DATOP[3:0]|_ Y22,Y24,AA24, W24
T21,V21,V23,U23__| |1 paTiNg3.0) 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 paTiN3:0] L2 DATON[3:0] L AAL6, AA18,AC17,ACIS,
AB13,AB14,AD12,AD14__| |3 paTip(3:0] L3 DATOP[3:0]|_ AB10, AB11,AD9, AD11
AA13,AA14,ACI2, ACIA__| 3 pATING3:0) 13 DATON[3:0]|_ AA10, AALL,ACS, AC11
K23_ocukin LocLkop|— N24
K24 Locikip Loctkon|— N23
U2L_fiickin LicLkop|— W22
U22__ ek L1CLKON|— W21
nopTbl CBA3K AA19__ | L2 CLKIN L2 CLKOP|—— AB17 nopTbl CBA3K
AB19__ | 2cLkip L2 CLKON|— AA17
ACI3__| |3cLKIN L3 CLKOP | AD10
AD13__ [ 3cikip 13 CLKON|— AC10
122__ 4 nosempl nl0 BCMPOG— R23
T24__4 nL1sempl nL1BCMPO G AA22
AC22__ 4 12 BCMPI nl2 BCMPO 6 AC16
AD15__4 ni3BCMPI nl3 BCMPO G AA9
R24__ | Loacki Loacko| 121
AB23__| 1acKi L1ACKO|— T23
AD16__| 7 AcKI L2ACKO | AB21
ABI__| 13ackI L3Acko | AC15
: 1| vop
2 JvpD_Io
l N4 ) vbD A
€1-C7 | c8-Cc14 [C15-c44 |cas |46 3 s
T T T T 171 °
D1 — KOHTponupyemasa MMKpoCcxema,
Cl1-C7,C15—-C44,C45 - koHaeHcaTopbl eMKocTbio 100 HOD;
C8 — C14, C46 — KoHaeHcaTopbl eMKocTblo 10 HO

PucyHok 80 — TunoBasi cxema BKNIOYEHUSI MUKPOCXEM
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11 TwunoBble 3aBUCUMOCTHU

m 2,25 \

2,19 \"“'\
2,17 \\
2,15
0 0,5 1 1,5 2 2,5 3 3,5 4
lon, MA

PucyHok 81 — 3aBUCMMOCTb BbIXOAHOIO Hanpsi>XeHUS BbICOKOro ypoBHA UoH
OoT ToKa Harpy3ku npm Ucc= 0,9 B, Ucca =Uccio = 2,25 B, T=25°C

0,1

o
O
]

-

v

0,08
~
0,06 /

0,04 / -
0,02 //
0 /
0 0,5 1 1,5 2 2,5 3 3,5 4

lor, MA

PucyHok 82 — 3aBUCMMOCTb BbIXOQHOIO HanpsiXXeHusi HU3Koro ypoBHs UoL
oT ToKa Harpy3ku npu Ucc= 0,9 B, Ucca =Uccio = 2,25 B, T=25°C
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PucyHok 83 — 3aBucumocTtb andcepeHUnanbHOro BLIXOAHOro HanpsKeHus
LINK-nopToB Uop oT Temnepatypbl npu R.=100 Om

1,5
1,45
1,4
1,35
13 Uccio=2,25B 5B
1,25
1,2
1,15

Uos, B

Uccio=2,75B 'SB

60 30 0 30 60 90 120
T, °C

PucyHok 84 — 3aBUCMMOCTb BbIXOQHOro cuHcpasHoro HanpsixxeHus LINK noptoB Uos
oT TemnepaTtypbl npu R.=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

PucyHok 85 — 3aBucumocTb noTpednsieMmon MowHOCTHU Pcc OT TemnepaTtypbl
npu Ucc= 1,1 B, Ucca= Uccio = 2,75 B, fc=450 My, fc p.L =100 My
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1,9

@
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o
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/

1,6 /,/
/

0,9 0,925 0,95 0,975 1 1,025 1,05 1,075 1,1

1,5
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PucyHok 86 — 3aBUCUMOCTb NOTpeO6IsieMom MOLHOCTU Pcc OT HanpsiXKeHUs NUTaHuA
aapa Ucc npn Ucca = Uccio = 2,75 B, fc= 450 MINy, fc p.. =100 My, T =25°C
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3 _
o° 18 ——
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PucyHok 87 — 3aBucMmocTb noTpedbnsaemMon MOLWHOCTU Pcc OT TaKTOBOW YacToThbl
npoueccopa fc npu Ucc= 1,1 B, Ucca= Uccio = 2,75 B, fc= 450 MIl'y, T = 25 °C

15 P

30 ,/ !
]

lpuy , MKA

45  —

-60

0 025 05 0,75 1 1,25 1,5 1,75 2 2,25 25 2,75

Un, B

PucyHok 88 — 3aBucnmocTb ToKa lpui OT BXxoagHOro HanpsikeHns Un npu T = 25 °C
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PucyHok 89 — 3aBUCUMOCTb CONPOTUBIEHUA NOATArMBaKOLWEro K NMTaHuio
pe3suctopa Rpui oT BxogHoro HanpskeHna Uin npu Ucc= 1,1 B, Ucca = Uccio = 2,75 B,
UL=0B,T=25°C

Repy, KOM
3
\

0 025 05 0,75 1 125 15 1,75 2 2,25 2,5 2,75

Un, B

PucyHok 90 — 3aBUCMMOCTb CONPOTUBIIEHUA NOATArMBaKOLWEro K 3emsne
pe3suctopa Rrp1 oT BxogHoro HanpsikeHust U npu Ucc= 1,1 B,
Ucca=Uccio=Un=2,75B, T=25°C

-100 /

-200

lpup , MKA

300
-400 /
-500 ,/
/

-600 =

-/00

0 025 05 0,75 1 1,25 15 1,75 2 2,25 25 2,75

Un, B

PucyHok 91 — 3aBMCUMOCTb TOKa lpu2 OT BXOAHOro HanpsikeHus Uin
npu Temneparype 25 °C
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Rp; , KOM
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PucyHok 92 — 3aBUCUMOCTb CONPOTUBIEHUA NOATArMBaKOLWEro K NMTaHuio
pe3suctopa Rpuz oT BxogHoro HanpsikeHna Ui npu Ucc= 1,1 B, Ucca = Uccio = 2,75 B,
UL=0B,T=25°C

9]

\

Rppz , KOM

3

2 — |

0

: ,I
0 02> o5 075 1 125 15 1,75 2 225 2,5 275

Un, B

PucyHok 93 — 3aBMCUMOCTb CONPOTUBIIEHMA NOATATMBAKOLWEro K 3emMsie
pe3uctopa Rrp2 oT BXxogHoro HanpshkeHus Uin npu Ucc= 1,1 B,
Ucca=Uccio=Un=2,75B,T=25°C

© AO «lKK MunaHdp» 267



Cneyudgukayust 1967BH028, K1967BH028, K1967BH028K, 1967BH02H4, K1967BH02H4

12 TMpepenbHO-AONYCTUMbIE PEXUMbI

Harpysku,
Cepbes3HOe MOoBpeXaeHne YCTPONCTBA.
MakCUMarnbHO  [OMYyCTUMbIMU
yCcTponucTBaa.

3Ha4YeHNAMN

npesbillavwne npmBegeHHble HMXe 3Ha4deHus,

MOryT BbI3BaTb

MpenoTBpalleHne BO3LENCTBUA YCIIOBUA C

cyuwieCTBeHHO

noBbllLaeT

HaaeXHOCTb

Ta6bnuua 123 — MNpeaenbHO-A0NYCTUMbIE PEeXUMbI IKCNNyaTauum u npeaenbHble

ANIeKTpnu4eckKkne pexxmmbl MUKpOCXeM

Hopma napameTpa

g8a
Io E MpeaentHo- MNpepenbHbIN
HanmeHoBaHue napameTpa, Tz e AONYCTUMBIN peA
eavHMLa n3MepeHus QT8 pexum PEXUM
>0 ®
1a Q9 E He He He He
MeHee bonee | meHee bonee
Hanps»keHne nutanusa agpa, B Ucc 0,9 1,1 - 1,3
HanpsikeHne nutaHusa Beoaa/Bbisoaa, B Uccio 2,25 2,75 - 3,5
H B
anpsikeHne NUTaHus aHanoroBbIX GIOKOB, Ucca 2.5 2.75 3 3.5
BxogHoe HanpsixeHne BbICOKOro ypoBHS, B UH 1,7 3,6 - 3,9
BxoaHoe HanpsiKeHst HU3KOro YPOoBHS, B Ui 0 0,7 -0,3 -
BxogHoe gudbdepeHumanbHoe — HanpshkeHue
LINK nopta, B Uip 0.2 1.2 - -
BxogHoe cuHdasHoe HanpsikeHue LINK nopTa,
— ® P P Uis 0,6 18 - _
BbIXoOHOM TOK LM(POBLIX BbIXOAOB BbICOKOIO loH _a 0 _g _
YPOBHS, MA
BbixogHOM TOK LN(POBBLIX BbIXOAOB HU3KOIQ oL 0 4 _ 8
YPOBHS, MA
TakToBasi yactoTa npoueccopa, Mly fc - 450 - -
BxoaHnas yactota ®AIMNY, MMy fc pLL 20 100 - -
TakTtoBasi yactota LINK nopta, Ml'y fc_uink - 450 - -
TaktoBasi yactota JTAG, MI'y, fatac 1 10 - -

MpumevaHue
PEXMMOB.

— He ponyckaeTcs ofgHOBpPEMEHHOE BO3AeNCTBME ABYX W 0Oonee npepenbHbIX
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13 JnekTpuyeckue napameTpbl

Tabnuua 124 — AnekTpuyeckue napaMmeTpbl MUKPOCXEM NpPU NPUEMKE U NOCTaBKe

(<] © (6]
§38| | Homwa g *
HanmeHoBaHue napameTpa, I3h napameTpa 1T
eAMHULIA U3MEepPEeHus, g 3= a g >
peXum nsmepeHums £ 3 2 |4e meHee He § o g
mwo c Gonee | © =
o - X
25,
BbIxogHOe HanpskeHue BbICOKOro ypoBHS, B UoH 2 - (105),
- 60
25,
BbixogHoe HanpskeHue HU3KOro YpoBHS, B UoL - 0,4 (105),
- 60
25,
HanpspkeHne Ha Tepmogunoge, mB Upo 500 1000 (105),
— 60
25,
,gmq)d)epeHumaanoe BbIxoaHoe HanpsbkeHue LINK nopTtos, Uob 0.3 08 (105),
- 60
25,
CwuHdasHoe BbixogHoe HanpsikeHus LINK noptos, B Uos 11 1,6 (105),
- 60
TOK yTeuYKM BbICOKOro YPOBHS Ha BXoe, MKA 25,
y yp A, IiLH ~20 20 (105),
Ha BbiBOAax rpynnbl C ~ 60
ToOK yTeYKM HN3KOro YPOBHSA Ha BXode, MKA 25,
y yp A, m ~20 20 (105),
Ha BblBOAax rpynnbl D ~ 60
BxogHoOM TOK BbICOKOrO YPOBHS HA BbIBOAE C BHYTPEHHUM o5
pe3IﬁCTOpOM goonpeneneHns Ao Hyns, MkA it oo _ 800 (105),
Ui = Uccio -
- 60
Ha BbiBoAax rpynnbl G
BxogHOM TOK HU3KOro YPOBHS HA BbIBOAE C BHYTPEHHUM 25,
pe3ncTopoM goonpeneneHust 4o NUTaHus, MKA li_pu —-800 - (105),
Ha BbiBogax rpynnsl H - 60
25,
OunHammnyeckun Tok NnoTpebneHus cxem eBoga/BbiBoga, MA|  locc - 1000 (105),
- 60
3 25,
MoTpebnsemas MOLIHOCTb, BT Pcc —~ — 60
4 (105)
ConpoTuBneHve NoaTArMBatoLLEro K 3emre pesucropa,
KOm, R 10 70 25,
U|N = UCCIO = 2,75 B PD1 (105),
- BbIBOAbI rpynnbl E - 60
- BbIBOAbI rpynnbl G Rpp2 1,0 6,0
ConpoTuBneHve NoaTArMBaroLLEro K NMTaHW pesunctopa,
KOM, Reu1 10 70 25,
- BbIBOAbI rpynnbl F (10658,
- BbIBOAbI rpynnbl H Rpuz 1,0 6,0
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() © [&]
§38|  Homa g °
HauvmeHoBaHue napameTpa, E napameTpa =g §
eAuHULUa usMepeHus, g g:: % % &‘, E'
pPeXum namepeHus £ 82 |he menee| M€ S & 2
nwo c bonee | © x
o - X
ConpoTuBneHne noaTarMBatoLLero K nMTaHuio pesncTtopa,
Om Reus 220 280 25,
- BbiBOAblI AC7, AD7 (10653’
- BbiBOA C17 Rpus 45 80
25,
ConpoTuBneHue pesnctopa, NOAKIYaeMOro Mexay RiLy 92,5 107,5 (105),
NpAMbIM U MHBEpPCHbIM Bxodamu LINK noptos, Om _ 60
BbixogHas yacTtoTa 6noka PLL, My, 25
- MakcumarnbHas fpLL 900 - (105),
- MMHUManHas - 37,5 — 60

MpumeyvyaHne — 'pynnbl BbIBOOOB:

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, U1, U4, V1-V4, W3, W4, Y1-Y4, AA1-AA3,
AAS5-AA9, AA22, AB2, AB4-AB8, AC4-ACS8, AC16, AD4-ADS,;

D - Al18, 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-AC8, AC16, AC22, AD5-ADS, AD15, AD16;

E —J22, R21, R24, T24, AA15, AB9, AB23, AC22, AD15, AD16;

F — 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-AC8, AC16, AC22, AD5-ADS, 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, AB5, AB6, AB8, AC5, ADS5;

G - G4, N1, U3, AC3, ADS8

MwukpocxemMbl YCTOMYMBBI K BO3AEWUCTBUIO CTaTUYECKOrO drekTpuyectsa C
noteHymanom He meHee 2 000 B.
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14 TabapUTHbIN YepTeX MUKPOCXEMbI
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PucyHok 94 — Mukpocxema B kopnyce MK8303.576-1
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A

A(50:1)

0,25+0,015

%_ 0,06max

1 * Pa3wmepbl Ans cnpaBok.
2 M - mapkupoBka kpuctanna MLDR84.
3 Pasmepbl koHTakTHbIX nrowaaok (KM) 4o popMmpoBaHms KOHTaKTHbIX
wapwukos (KL) - 90x90 mkm. MaTepuan KLU - Sn5Pb95.
4 ®opma KI go dpopmuposaHus KLU - BOCEMUYTrofnbHUK.
5 ®opma KOHTaKTHbIX CTONOWUKOB HE pernamMmeHTMpoBaHa.
6 Homepa KLU npuceoeHbl ycrnosHo. Pacnonoxerue KLU
COOTBETCTBYET TOMOSIOMMYECKOMY YepTeXY.
7 O603Ha4YeHne yHKLUMOHANBbHOro HasHauveHus KLL:
O - dyHKUMoHanbHoe HasHaveHuve KLU npuseneHo B Tabnuue 1;
m - VDD - nutaHve aapa;
x - VDD_IO - nuTaHue BBOAa/BbIBOAA;
& - VDD_A - nuTaHne aHaroroebix 6r10KoB;
@ - VSS -obwui;
[ - HEe UCMONb3YTCS.

PucyHok 95 — Kpuctann (6eckopnycHoe UCnosiHeHue)
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15 WHdopmauna ansa 3akasa

O6Go3HauveHune MapkupoBka Tun kopnyca TemneparypHbIn
AnanasoH

1967BH028 1967BH028 MK8303.576-1 MuHyc 60 — 105 °C

K1967BH028 K1967BH028 MK8303.576-1 MuHyc 60 — 105 °C
K1967BH028K K1967BH028e MK8303.576-1 0-70°C

Mukpocxembl ¢ npuemkon «BlM» mapkupyoTcsa pomoom.
Mukpocxembl ¢ npuemkon «OTK» mapkupytoTcst BykBon «K».

lMpumeyaHue — Mukpocxembl B 6eCKOPMYCHOM WCMOMHEHUN MOCTaBNATCA B
BMAE OTAENbHbIX KPUCTanmoB, MofydYaemblx pasgeneHnem nnactuHbl. Mukpocxewmbl
nocraensTca B Tape (kencax) 6e3 notepu opueHTaumm. MapknmpoBka MUKPOCXEMbI B
BeckopnycHom ncnonHeHun — 1967BH02H4, K1967BH02H4 — HaHocuTcs Ha Tapy.
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INucT percTpaumm M3aMeHeHU !

NeNe
[\;9 Hata Bepcus KpaTkoe copgepxaHne nameHeHus M3MeHsieMbl
nin X NINCTOB
1 | 15.10.2014 0.1.0 |BBeaeHa BHOBb -
5 120012015 | 0.2.0 KoppekTnpoBka B COOTBETCTBMM C 3aMeYaHNAMMN Mo TekcTy
paspaboTymka
3 | 06.02.2015 | 0.2.2 |WcnpaBneHa MapkupoBKa AaTbl HA PUCYHKE 1
4 | 26.06.2015 | 030 KoppekTnpoBka B COOTBETCTBUM C 3aMEYaHNSMU U Mo TexcTy
pononHeHusimm 'K
BHeceHo ucnpaeneHue B Tabnuuy 3 10
5 | 29.01.2016 0.4.0 |BHeceHbl gononHeHus B noapasaen «JuanasoH 221
N3MEHEHNS TaKTOBOW YaCTOThI»
6 | 12.05.2016 1.0.0 |lNpuBeaeHne B cootBeTcTBUE C TY 1 KO nut. A Mo Tekcty
7 | 09.06.2016 2.0.0 |WcnpaBneH pucyHok 65 236
KoppekTnpoeka nogpasaena «[JOMeHbl CUHXPOHU3aUMUmn». 49
8 | 14.06.2016 | 2.0.1 |YpaneH nogpasgen «unanasoH N3MeHEHWs TaKTOBOW
4acTOTbI»
9 | 19072016 | 202 B Tabnuue 32 cnpaeneHo HasBaHue pernctpa NEW_FUN 80
Ha EXT_FUN
10 | 29.07.2016 2.1.0 |BBeaeHo GeckoprnycHoe UCNONHEHNE Mo Tekcty
11 | 30.08.2016 2.2.0 |WcnpaBneHus B Tabnuue 2 24
12 | 15.09.2016 2.3.0 |WcnpasneH pucyHok 3 5
13 | 22122016 | 2.4.0 KoppekTnpoBka B COOTBETCTBMM C 3aMeYaHNAMMN Mo TekcTy
pa3paboTymka
KoppekTtupoeka nogpasaena « OCo0eHHOCTN CoXpaHeHUs 63— 65
14 | 17.01.2017 | 2.5.0 |koHTekcTa npoLeccopay. 86 '
[obaBneHo onucaHne outa KUSP B Tabnuue 35.
Wcnpaenexne B Tabnumue 16 38
1527.03.2017 | 2.6.0 Wcnpasnexne B Tabnuue 120 257
BHeceHbI ucnpaenexust B onmcaHne 6ut BNKOSLOW, 111, 112,
16 | 17.05.2017 | 2.7.0 ELI%\IK71§LOW, HOSTSLOW peructpa SYSCON (Tabnuubl 132, 133
BHeceHbl yTouHeHWs B nogpasgensl 7.4.4.2,7.4.4.3,7.4.6 134, 142
[obaBneH napameTp «NUKOBasi NPOU3BOANTENBLHOCTLY B
17 | 05.07.2017 2.8.0 |pasgen «OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKM 1
npoueccopa»
O603Ha4veHuns BbiBogos LxBCMPI, LxBCMPO Mo Tekcty
ncnpasneHbl Ha NLXBCMPI, nLXxBCMPO.
VMcnpaBneHo HasHayeHue BbiBoAoB P23, P24 Ha YO 4
(pycyHok 2).
[o6aeneHo onncaHne napameTpa ticikie B Tabnuue 120 257
18 | 14.08.2018 | 2.9.0 |BHeceHo yTouHeHVe B noapasaen «MporpammHas 220
MHULManmM3aunsay.
VcnpaBneHo 3HayeHne No yMOYaHuo A58 pernctpos 218
LRSTATO — LRSTAT3 B Tabnuue 102.
VMcnpaBneHo 3HayeHne cbpoca B nogpasgene «Permuctp 228
COCTOsIHMSA NpueMHuka nopta cessn (LRSTATX)»
VicnpaBneHo KonmMyecTBo NpoLLeccopoB B 31,148 -151
19 | 15.11.2018 | 2.10.0 |MynbTUNPOLIECCOPHON CUCTEME.
VcnpaBneHo onvcaHne curHanos B Tabnuvue 13 36
B Tabnumue 65 ncnpaeneHo onncaHue 6uta ID. 113
20 113.02.2019 | 2.11.0 B nogpasgenax 7.4.4.2, 74.4.3 ncnpaBneHbl OLLIMGKM 134
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