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OCHOBHbIe XapaKTepUCTUKU
MUKPOCXEMbl:

BxogHoe HanpsikeHue oT 4,5 B 0o 5,5 B;
CtaTuyeckuit Tok NoTpebnenuns lecs

He 6onee 20 MA;
Cratnyeckum Tok notpebneHns
(NnpuemonepenaTyMKM B COCTOSHUM
BbIKMOYEHO) lccs: He 6onee 50 MKA;
AnHamnyecknin Tok NnoTpebreHns

He 6onee 190 MA;
TOK KOPOTKOro 3amblKaHWA Mo BbIXxogam
«TDOp» n «TDOn» 50 + 100 MA,
Bpems Bbixoga B paboumnii pexum

He 6onee 200 MKC;

Pabouunn gnanasoH Temnepartyp:

O603HayeHne [nanasoH
5600BIM1Y MuHyc 60 — 85 °C
K5600BIM1Y MuHyc 60 — 85 °C

K5600BIM1YK 0-70°C

— 64-x BbIBOOAHOW MeTannokepamudeckumn kopnyc H18.64-1B.
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1 OnucaHue BbIBOOAOB

Ta6nuua 1 — OnncaHne BLIBOAOB MUKPOCXEMbI

Ne BbiBOAa
kopnyca PyHKLUMOHaNbHOE Ha3HaYeHue BbIBOAOB O6o3Ha4yeHue

1 MuTtaHne Uce

5 LincdpoBon Bxoa/Bbixod ABYHaNpaBlieHHOM WWHbI AAaHHbIX C D3
z-cocTosiHneM. Ynpasnsetcs curHanamm nOE n nWE

3 LincdpoBon Bxoa/Bbixo ABYHANPaB€HHOMW LWNHbI AaHHbIX C D4
z-cocTosiHneM. Ynpasnsetcs curHanamm nOE n nWE

4 LindpoBon Bxoa/Bbixon ABYHANPaBE€HHON LWNHbI AaHHbIX C D5
z-cocTtosHneMm. Ynpasngaetcsa curHanamm nOE n nWE
LincppoBon BbIxoa AaHHbIX NOcrenoBaTesibHOro nopTa.

5 SDO/TDO
B TectoBom pexume curHan TDO nopta JTAG

NPOBON BXOA AaHHbIX NOCnegoBaTenbHOro nopTa.
6 Lincbp AR A P SDI/TDI

B TectoBom pexume curHan TDI nopta JTAG
Lndposon Bxoa. CurHan TakToBor YacTtoTbl o6meHa no
7 nocrnegoBaTenbHOMY MoOpTYy. SCLK/TCK
B TectoBom pexnme curHan TCK nopta JTAG
LUndposon Bxoa. CurHan ctpobupoBaHust obmeHa no
8 nocriegosaTesibHOMY MopTy. SFS/TMS
B tectoBom pexume curHan TMS nopta JTAG

LUndposon Bxoa. CurHan nepeknoyeHnst B TECTOBbBIN PEXUM.

9 Takxke curHan nTRST nopta JTAG. JS/nTRST
10 AHanorosbIN BXO, KBApLEBOro pesoHaropa X1
11 AHanoroBbIN BbIXO, KBAPLEBOro pe3oHartopa X2
12 O6wmn (aHanoroebIN) GNDa
13 Bbi6op pexunma paboTbl OT BHELLHENO reHepaTopa unm XS
CUHTEe3aTopa 4acToThl
14 Lndposon Bxoa. Copoc. AKTUBHBIN HU3KUIN YPOBEHb NnRST
15 Lindposon Bbixoa. 3anpoc npepbiBaHNA. AKTUBHBIA HU3KUIA nIRQ
YPOBEHb.
16 Ob6wmn GND
17 MutaHne Ucc
LUndposon Bxoa. CurHan Bbibopa pexuma 3anmcu Yepes
napannensHbi NopT (0 — NO NONOXUTENBHOMY (PPOHTY
18 ) CLKS
curHana nWE; 1 — no otpuuatensHoMy OpOHTY curHana
NWE)
LUndposon Bxoa. CurHan paboyen yacTtoTbl (ynpaBnseT
19 TONBbKO CHATUEM 3-Tr0 COCTOSIHMS C BbIXO4a AaHHbIX B LUKIe CLK
yTeHusa n gopmmpoBaHnem curHana RDY)
LincdopoBon Bxoa/Bbixon ABYHANpPaBEHHON LWNHbI AaHHbIX C
20 D6
z-coctoaHneM. Ynpasnsaetcsa curHanamm nOE n nWE
LincdpoBon Bxoa/Bbixon ABYHANPaB€HHOMN LWNHbI AaHHbIX C
21 D7
z-coctoaHneM. Ynpasnsaetcsa curHanamm nOE n nWE
LincdopoBon Bxoa/Bbixon ABYHANPaB€HHOMN LWNHbI AaHHbIX C
22 D8
z-coctoaHneM. Ynpasnsaetcsa curHanamm nOE n nWE
LincdopoBon Bxoa/Bbixon ABYHANpPaBf€HHOMN LWNHbI AaHHbIX C
23 D9
z-coctoaHneM. Ynpasnsetcsa curHanamm nOE n nWE
24 Lndposon Bxoa/Bbixon ABYHaANpPaBE€HHOM LUNHbI AaHHbIX C D10

z-cocTtosiHneMm. Ynpaensaetcs curHanamm nOE n nWE
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LindbpoBon Bxoa/Bbixon ABYyHaNpaBneHHOMW WWHbI aHHbIX C
25 D11
z-cocTtosHneMm. Ynpasnsetcsa curHanamm nOE n nWE
Lindbposon Bxoa/Bbixon ABYyHaNpaBneHHOW WWHbI aHHbIX C
26 D12
z-cocTtosHneMm. Ynpasnsetcsa curHanamm nOE n nWE
Lindbposon Bxoa/Bbixon AByHaNpaBneHHOW LWWHbI aHHbIX C
27 D13
z-cocTtosHneMm. Ynpasnsetcsa curHanamm nOE n nWE
Lindbposon Bxoa/Bbixon ABYyHaNpaBneHHOW LWWHbI aHHbIX C
28 D14
z-cocTtosHneMm. Ynpasnsetcsa curHanamm nOE n nWE
Lindbposon Bxoa/Bbixon ABYyHaNpaBneHHOW WWHbI aHHbIX C
29 D15
z-cocTtosHneMm. Ynpasnsetcsa curHanamm nOE n nWE
30 LindpoBon Bbixog MHANKALMK KONnusnn/pexmma padoThbl LEDO
31 LindopoBon BbIXO MHOMKALMK COCTOAHUS COeANHEHUS LED1
32 Obwmn GND
33 MuTtaHne Uce
34 AHanoroBbIN BbIXO JIMHENHOIO MHTEpPenca, oTpulaTensHbIN TPO-
35 AHanoroBbIN BbIXO, JIMHENHOIO MHTEepdienca, NoNOXNTENbHbIN TPO+
36 AHanorosbIN BbIXOA NMHEeNHoro nHTepgenca, oTpmuaTesibHbIN TPO- -
3afep>KaHHbIN
37 AHanoroBbIN BbIXOA NMHEenHoro nHTepdenca, NoNOXUTENbHbIN TPO++
3afep>KaHHbIN
38 Ob6wmn GND
39 AHanoroBbIN BXOA NIMHENHOrO MHTEpenca, oTpnyaTenbHbIN TPI-
40 AHarnorosbIN BXO, NMIMHENHOIO MHTepdienca, NoNoXnTenbHbIN TPI+
41 MNutaHne Ucc
42 LUndposon Bxoa. CurHan ctpoba uukna obmeHa. Paspewaet NOE
npuem/nepenadvy gaHHbIX. AKTUBHbBIN HU3KNUIN YPOBEHb
LUndposon Bxog. CurHan 3anncu. YnpaensieT HanpaBreHnem
43 nepefayun gaHHbIX NO WWHEe AaHHbIX. AKTUBHbBIA HU3KUIA nWE
YPOBEHb
44 lecprJBoﬁ Bxog. CurHan BbIbopkM KpucTanna. AKTUBHbIN nCS
HU3KNN YPOBEHb
Lndposon Bbixoa. CurHan roToBHOCTU. AKTUBHbBIN BbICOKUM
45 ypoBeHb. BbICTaBnseTca no NonoxmtesieHOMY (PpoHTY RDY
curHana CLK
46 LindpoBon Bxop, WnHbI agpeca A0
47 LindbpoBon BxoA WnHbBI agpeca Al
48 Ob6wmn GND
49 MutaHue Ucc
50 LndpoBon Bxoa WMHbBI agpeca A2
51 LindpoBon Bxop, WnHbI agpeca A3
52 LindbpoBon BxoA WnHbBI agpeca A4
53 LindpoBon Bxop, WnHbI agpeca A5
54 LindpoBon Bxop WMHbI agpeca A6
55 LindopoBon BxoA WvHbBI agpeca A7
56 LindpoBon BxoA WvHbBI agpeca A8
57 LindppoBon Bxop WnMHbI agpeca A9
58 LindopoBon BxoA WvHbBI agpeca Al10
59 Lincpposon Bxoa WKnHbI agpeca All
60 LindopoBon BxoA WvHbBI agpeca Al2
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61 LincdopoBon Bxoa/Bbixo ABYHANPaBf€HHOMW LWNHbI AaHHbIX C DO
z-cocTosiHneM. Ynpasnsetcsa curHanamm nOE n nWE

62 LincopoBon Bxoa/Bbixo AByHanpaBrieHHON WWHbI JaHHbIX C D1
z-cocTosiHneM. Ynpasnsetcsa curHanamm nOE n nWE

63 LindpoBon Bxoa/Bbixo ABYHANpPaBE€HHON LWNHbI AaHHbIX C D2
z-cocTtosHneMm. Ynpasnsetcsa curHanamm nOE n nWE

64 Ob6wmn GND
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2 YcnoBHo-rpachuyeckoe o603HauvYeHue

o | 5600BM | O | w
<>
47 AL o1 62
50 2 D2 63
51 A3 D3 2
52 3
A4 D4
53 4
A5 D5
54 20
A6 D6
55 21
A7 D7
56 A5 D8 22
57 a0 DO 23
58 Al D10 24
59 L i1 25
60 A2 D12 26
27
D13
44 28
ncs D14
42 29
noOE D15
43
nWE
45
RDY
19 15
CLK nIRQ
18
SCLK
30
LEDO
14 31
NRST LEDL
o TP+ TPO++ 37
39 . 35
s TPO+
34
TPO-
10 36
X1 TPO--
11
x2
1,17, 33,
Ucc 41, 49
13
Xs
9
JSINTRST
16,32, 38,
8
SFS/TMS GND 48, 64
7
SCLK/TCK
12
6 GND,
SDITDI
5
SDOITDO

PucyHok 1 — YcnoBHo-rpacguyeckoe o603Hav4eHume
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3 CTpyKTypHasi 6510K-cXeMa MUKPOCXeMbl

HOST UHTepdeiic MAC PHY
Peructpbl Ml
e Vi
ADDREESS y npasnexua
\m— . n renb
DATA ™ Ta6, > WHTepdenc napannenbHoro MAN2
G Jornka I nea, noTOKa B Encoder
nCS—»| [AeckpunTopos [x32] e [ ] &
peaaun nocneaoBaTeNbHbIN LS
NWE—» 5 naKeTos - © ~TPOP—>
NOE— | »! = \,—‘/ e \I’TX‘\/ ®opmupoBaTenb g o) |
- RDY— | ; Bydep [4K5] MMNyNbCcoB Z TPON—»
——CLKOUT-| 5
T FeHepaTop
§ = vacrot
N VB R N KONM3NIA
5 Aeckpuntopos [x32] orvka I
Q npuema /LfJ\ O6HapyxeHue SANY
E nakeTos \r*“/ Hecyuweit
Bydep [4KB] (MPM) RX] WHtepdeiic O6HapyxeHue
nPm ownbok ™
O6Hapy:keHue
AOaHHbIX
MNpeo6pasosatens A,
nocneaoBaTeNbHOMO MAN2
noToKa B Decoder
napannenbHbli
SDI/TDI UCTOYHMK NUTaHUA I'eHepaTop YyacTtot
SDO/TDO ITAG
«—SFS/TMS = MocanepoBaTeibHbIN
SCLK/TCK| nopt
JS/nTRST

PucyHok 2 — CTpykTypHas bnok-cxema
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4 OOLee onucaHne MUKPOCXEeMb

4.1 TexHU4YeCKUe XapaKTepUCTUKU

KoHTponnep JIBC 5600BIM1Y (nanee koHtponnep JIBC) umeet oanH AByHanpasfieHHbIN
kaHan 10BASE-T IEEE 802.3/Ethernet.
B koHTponnepe JIBC peanunsoBaHbl:

e pusmyeckun (PHY) yposeHb npotokona 10BASE-T IEEE 802.3/Ethernet;

e ypoBeHb 3BeHa pAaHHbix (MAC) npotokona Ethernet 10BASE-T IEEE 802.3, B
coctaBe n3 bydepos, Tabnuy geckpuntopos, NnpuemHuka u nepegatymka (MPM u
MPL cooTBETCTBEHHO);

e Oydbepbl NpUHUMaEMbIX U NepeaaBaeMbix coobLLeHNn 06Lwen eMKOCTbo 8 Kb;

e napannenibHbli  MHTEpdEnNC COMPsKEHUs  KOHTponnepa C  ynpasBnsaloLwmm
YCTPOMUCTBOM — 16-U paspsgHbil MHTepdenc ¢ pasgenbHbiMU LUMHaAMKU agpeca u
AaHHbIX;

e nocrefoBaTesNlbHbI  MHTEPAIENC COMNPSXKEHUA KOHTpONnepa C  ynpasBnaloLmm
YCTPOWCTBOM — 4-NPOBOAHBINA AYNNEKCHbIN C OTAENbHBIMM BbiBO4AMMW TakTOBOIO U
KaapOBOro CMHXPOCUrHasoB;

e HACTpOWKa NnapameTpoB COeAMHEHUN B HEABTOMAaTUYECKOM PEXUME;

® WHOMKaAUNA COCTOAHUN COeANHEHUS.

B KOMNnekT nocTaBkM MUKPOCXEMbl BXOAUT fpanBep, nNpedHasHa4YeHHbIn Ans
obecneyveHuns Bzanmoaenctemsi BctpoeHHoro O ynpaenstowero yctponcraa (ganee YY) c
kKoHTposninepom TMS320C50/C54x. OH npepocTaBnsieT TONbKO (PyHKUUM U npouenypbl Ans
AOCTyna K peructpam ynpasfeHusi, K perMctpam COCTOSIHUS KOHTpornnepa u kK bydepam
AaHHbIX.

KonTponnep JIBC npegHasHadeH ons paboTbl B cpeae, B KOTOPOW:

e 06beanHeHne ysnoe B JIBC npomnsBoanTcst nocpeactsomMm kommyTtatopa Ttuna HUB
Ha ocHoBe 5600BB2Y;

e cpepnow nepenaumn curHana B JIBC siBnsieTcs BuTada napa;

e HACTpOWKa napameTpoB COeAMHEHUN NPON3BOAUTCHA B HEABTOMATUYECKOM peXnme.

4.2 YKa3zaHus N0 NPUMEHEHMUIO U IKCnyaTauum

Mpn pemoHTe annapaTypbl U UBMEPEHUN NAPaMETPOB MUKPOCXEM 3aMEHY MUKPOCXEM
Heo6Xxo4MMO NMPOBOAUTL TOSBKO NPU OTKMKOYEHHBIX MCTOYHMKAX MUTaHUS.

NHCTpyMEHT ana namku (CBapkMm) M MOHTaXa He [JOfMKeH WMeTb noTeHuuan,
npesbiwatowmn 0,3 B oTHOCUTENBHO WNHBI «O0LWMIAY».

3anpewaeTca nogBeneHUe Kakux-nmbo aMneKTpUYEecKnx CUrHanoB (B TOM 4ucCne LWH
«lMutaHme», «OOWMINY) K BbIBOAAM MWUKPOCXEM, HE MWCMNOSfb3yeEMbIM COIMMacHO cxeme
3NIEKTPUYECKOMN.

Ecnn He wucnonb3yetca TectoBbii nopT BbiBOA 9 (JS_NTRST) Heobxoanmo
NOAKMIOYMTD K LWIMHE «OBLWwmnny.

Ecnu He ucnoneayetcs lMocnegoBaTenbHbii nopT BbiBog 7 (SCLK/TCK) Heobxoanmo
NOAKMIOYMTb K LWIMHE «OBLWwmnny.

OcrtanbHble BbiBOAbl [NocnegoBatensHoro/TectoBoro nopta (5, 6, 8) pekomeHayetca
NOAKMIOYMTD K LWIMHE «OBLWwmnny.
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4.3 Peructpbl ynpaBrneHus
Peructpbl koHTponnepa JIBC n ux HayanbHble 3Ha4eHWsi onucaHbl B Tabnuue 2

Tabnuua 2 — Pernctpbl ynpaBneHUsa KOHTponsepa

H Homep 3HaueHue no
anmeHoBaHue OnucaHue
perucTpa YyMOYaHUKo

MAC_CTRL 0x00 0xCOAO Pernctp ynpaesnexnss MAC ypoBHeM
KOHTponnepa

MinFrame 0x01 0x0040 PerncTp 3agaHus MUHUManNbLHOW ASHbI
naketa

MaxFrame 0x02 0x0600 PerucTp 3agaHus makcumarbHOW ASMHbI
naketa

CollConfig 0x03 0x0000 Pernctp ynpasneHunst o6paboTkon Konnunsmm

IPGTx 0x04 0x0006 PerucTp 3agaHusa mexnakeTHOro nHTepsana
(B Taktax PHY = 100ns)

MAC ADDR T 0x05 0Ox89AB Pernctp mnaawen Yyactn MAC-agpeca

MAC ADDR M 0x06 0x4567 Pernctp cpegHen yactn MAC-agpeca

MAC ADDR H 0x07 0x0123 Pernctp crapwen yactn MAC-agpeca

HASHO 0x08 0x0000 Peructp cnoea 0 (mnagwero crnosa) HASH
Tabnuupl

HASH1 0x09 0x0000 Pernctp cnoea 1 HASH tabnuupl

HASH?2 Ox0A 0x0000 Pernctp cnoea 2 HASH tabnuupl

HASH3 0x0B 0x8000 Pernctp cnoea 3 (ctapwero cnosa)HASH
Tabnuubl

INT_MSK 0x0C 0x0000 Pernctp macku npepbiBaHUm

INT_SRC 0x0D 0x0000 Pernctp donaros npepbiBaHum

PHY_ CTRL Ox0E 0x81D0 perncTp ynpasnexus PHY ypoBHeM
KOHTposnnepa

PHY_ STAT OxOF OxXXXX Pernctp coctosiHua PHY ypoBHs

RXBF_HEAD 0x10 Ox07FF Peructp ctapluen yactu ydepa npnemHuka

(ynpaBnsieTcst nporpaMmMmnCTOM 1 yKasbiBaeT
Ha nocnegHu cBoboaHbIv agpec B Bydepe)

RXBF_TAIL Ox11 0x0000 Pernctp mnagwen 4actu 6ycdepa npmeMHuka
(ynpaBnsieTca KOHTPONEPOM 1 yKasblBaeT Ha
nepsbin cBo6oAHbLIN agpec B Bydepe)

STAT_RX_ALL 0x14 0x0000 CueTumk KonnyecTBa BXOOSLLNX NAKETOB
poweguwnx 4o MAC-ypoBHs
STAT_RX OK 0x15 0x0000 CueTynK KonM4ecTBa YCreLHO NPUHATBIX

BXOASILLMX NaKeToB (Npw BbICTaBNIEHHOM BuTe
ERROR FRAME_EN — cuntaeT Bce NakeTbl)

STAT_RX _OVF 0x16 0x0000 CyeTumk KonmyecTBa BXOOSALLNX NAKETOB,
BbI3BaBLUNX NepenonHeHne bydepa NPM
STAT_RX_LOST ox17 0x0000 CueTuuk KonuyecTBa BXOOSLLNX NaAKETOB,

NoTepsiHHbIX 1U3-3a HerotoBHocTM MAC-
YPOBHS K NpuemMy (HEroTOBHOCTb

aeckpvnTopa)
STAT TX ALL 0x18 0x0000 CyeTymK KOMYecTBa UCXOOALLMX NAKETOB
STAT_TX OK 0x19 0x0000 CueTuunk KonuyecTea ycnewHo OTOCNaHHbIX
NCXOOALLNX MAKeTOB
0x12..0x1E 3apesepBrpoBaHoO
GCTRL Ox1F 0x4382 Pernctp ynpaBsneHus ctblka ¢ HOST

[TpumeyvaHue — NogpobHoe onnucaHne BGUTOB PerncTpoB npuseaeHo B NpunoxeHun 1.
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4.4 BHewHue nHTepdeunchl

KoHTponnep JIBC nmeeT gBa mHTepdenca conpsikeHns ¢ ApyrMMn yCTPOMUCTBaMMU:
napannenbHylo WWHY C pasgenbHbiMM  agpecoM U [aHHbIMKM U ABYHanpaBneHHbIN
nocnegosaTenbHbIN NopT Tvna SPI.

MapannenbHbln  NOpT  npegcrtaBneH  13-paspsgHon  WKMHOW  agpeca U
16-pa3psagHon LUMHOKW AaHHbIX U siBNsieTcsa aHanoroMm nHtepgenca TMS320 C5x/C54x.

MocnepoBaTtenbHbin NopT TMna SPI umeet obuwme curHanel ctpoba n yactotbl MPM u
MPL «koHTponnepa JIBC. O6meH no nocnegoBaTenlbHOMY TMOPTY OCYLLUECTBMSETCA B
nakeTHoM pexume. lNMNakeT coctouT B 0bLiem criyvyae u3 Ganta KOmaHabl U €€ napaMeTpoB.
Ana KomaHg 4TeHus W 3anucu nakeTbl COCTOAT U3 COOTBETCTBYHOLLEN KOoMaHAabl,
COMPOBOXAAEeMOM HayamnbHbIM agpecomM UM NocnefoBaTeNbHOCTbIO CrOB AaHHbIX. [ns
Kakgoro nocriedytowero croBa [aHHbIX afpec YTeHUs/3annucu UHKpeMeHTUpyeTcs B
npegenax agpecHoro NpocTpaHcTBa koHTponnepa. lNpeaenbHaa yactota obmeHa no SPI —
20 Mru.

Mo cbpocy koHTponnep JIBC ycraHaBnuMBaeTca B pexum paboTbl  4yepes
napansenbHbIn NopT.

MepekntoyeHne mexagy nopTamm BO3MOXHO B npouecce paboTbl KOHTponepa TONbKo
Yyepes nocrnegoBaTenbHbIA NOPT. B pexnme paboTbl Yepes nocrnegoBaTenbHbIN NOpT paboTa
Yyepes napannenbHbIN NOPT He AOCTYMNHa.

MogpobHoe onncaHue npueeaeHo B pasgene «MHTepdenc BHELLHEN LWNHbIY.

4.5 AapecHoe NpoCTPaHCTBO

B koHTponnepe JIBC nmeetca BCTpoeHHblE He3aBUCUMbIE Lnknudeckue dydepol NPM
n MNPL emkocTbto 2K 16-paspsiaHbIX CrOB KaXKabli.

Takke Ona ynpaeneHus napameTpamm nepefadn B koHTponnepe JIBC wumetrotca
Tabnuubl geckpuntopoB naketoB [PM u [PL. 32 peckpuntopa naketoB [MPM u
32 geckpuntopa nakeTos NP (no 8 6anT kaxabin).

Ox1FFF

Ox1FEO
Pernctpbl ynpaBneHus OX1FDF

0x1FCO
Ox1FBF

0x1880
Tabnuua pneckpuntopos MNPL | 0x187F
(32 x8 6aw) 0x1800

Bydep NP (4kb) OX17FF

0x1000
OXOFFF

0x0880
Tabnuua geckpuntopos MPM | 0x087F
(32 x8 6anT) 0x0800

Bycbep MPM (4KB) 007FF

0x0000

PucyHok 3 — KapTta agpecHoro npocrtpaHcTBa 5600BIM'1Y

[lbumeyaHue:

Appecauus B 16-paspagHbIX cnosax.

UTteHne/sannce B Oydepbl M Tabnuubl CO CTOPOHbI YNPaBASALWEro YCTpOMUCTBa
BO3MOXHa OQHOBPEMEHHO C NMPUEMOM W/Unu nepefadven OaHHbIX.
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4.6 OeckpunTtopbl

Heckpunto

pbl NpefHasHayeHbl AOns  3afjaHvs  napameTpoB  Npuémal/nepenayn
OTAENbHbIX MAKETOB N OTPaXEHWUSI COCTOSIHMS NpuUemMa W nepegadm CoOTBETCTBEHHO. [ng
npuemMa u nepegadm umeeTcs 2 Tabnuubl no 32 3anucu/geckpuntopa kaxgas. [opsagok m
Ha3Ha4YeHne noren AeckpMnTopoB NpuBeaeHbl B Tabnuue 2.

Ta6bnuua 2 — HasHa4yeHune nonen AecKpMNTopoB

O6o03Ha4yeHne | CmelyeHue HasHaueHue
CTRL 0 none ynpasfieHNUs N COCTOSHUA NakeTa
LEN 1 OnvHa nakeTta
Reserved 2 3apes3epBMpoBaHoO
ADDR 3 agpec Havyana 6noka gaHHbIX NakeTa

Heckpuntop 31

OeckpunTop 1

OeckpunTtop 0

ADDR 0x007F
reserved
LEN
CTRL 0x007C
ADDR 0x0007
reserved
LEN
CTRL 0x0004
ADDR 0x0003
reserved 0x0002
LEN 0x0001
CTRL 0x0000

PucyHok 4 — Mopsaaok pacnonoXeHusi AeCKPUNTOPOB B afpeCHOM NPOCTPaHCTBe

[MpumeyaHue — NogpobHoe onncaHme nonen ynpaesnexHna geckpuntopos MNP n NMPM
npveeaeHo B MpunoxeHunn 2 n MNMpunoxeHnn 3 COOTBETCTBEHHO.

© AO «lKK MunaHOp»
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4.7 Slppo MAC IEEE 802.3/Ethernet

Anpo MAC kontponnepa JIBC cootBetctByeT ctaHgapty |EEE 802.3/Ethernet, u
nogaepxuBaet paboTy B AynnekCHOM, Tak M B MNONyAYNIeKCHOM pexumax, BKoyas
obHapyxeHne owmnbok, obHapyxeHne n BCTaBKy npeambyrnbl NakeTa, a Takke BblYMCNEHUE,
BCTaBKY M NPOBEPKY KOHTpOribHON cymmbl CRC.

Pernctpbl ynpaBneHus Nno3BonsOT NPOU3BOANTb MOKYI0 HAaCTPOWKY pexuma paboThl,
ynpaBnsTb napametTpamu npuémal/nepenayun, AOMNOMHATL NakeTbl 4O MUHUMANbHOW ANWUHbI
(no ctangapty IEEE 802.3).

4.8 ®Pusunyeckum yposeHb (PHY)

B koHTponnep JIBC BcTpoeH Moaynb dwuamyeckoro yposHs (PHY) npotokona
IEEE802.3/Ethernet. [aHHbIn MOAynb BKOYaeT kodep v gekogep koaa MaHuectep-2,
DAY, aBTOMaTMYECKMI (ha3oBbIN AETEKTOP.

KoHTponnep JIBC npou3BoauT OOHapyXeHME Hanumuus MNOAKMIYEHUS K NUHUK U
dopMupoBaHMe  CUrHanNoB  MNPUCYTCTBUS HA  NIMHUM WU UMeEeT  aHanorosble
npuémonepearollime Kackagabl ANS YNPOLWEHHOrO MNOAKMYEHUS K JIMHAM NpU MOMOLLU
TpaHCHOPMaTOPHbIX Pa3BA30K.

[aHHbIn Moaynb NpegHasHadveH ansa pabotel no ctaHaapTy 10BASE-T n obecneyvnBaet
CKOpOCTb nogkntoveHus go 10 Méwut/c.

4.9 Opansep

MporpammHoe obecnedeHne (gpareBep) npegHasHa4yeHO Ansi npeaocTaBreHus
nporpamMMuCTy CpeacTB ynpaBneHust KoHTponnepom. [pamBep BknovaeT B cebsa
MakpoonpeaeneHnsa perMcTtpoBon MOAeNn yCTpomucTBa, onpeaeneHme permcTpoBbIX CTPYKTYP
n 6a3oBble PYHKUUN ONs NPpMEMA, OTNPAaBKM NakeToOB M MPOBEPKN KOHTPONS pesynbTaTa ux
oTtnpasku. NogpobHoe onucaHne npuBeneHo B MNpunoxeHun 5.
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5 OnucaHune PYHKLMOHMPOBAHUSA MUKPOCXEMbI

KoHTponnep JIBC BbiNonHaeT ABe OCHOBHblE PYHKLMM — NpUEM 1 Nepefady naketoB
Ethernet.

Ona npaBunbHonM paboTtbl koHTponnepa JIBC Heobxoguma npensaputenbHas
HacTpouKa.

5.1 TaktnpoBaHue

OcHoBHas pabouvas 4actota KoHTponnepa 80 MIu. KonTponnep cogepxut PLL c
OnopHbIM cuHXpocurHanom 10 MIMy oT pe3oHaTopa (noakntodeHune K BbiBogam X1 1 X2) nnu
80 My oT reHepaTtopa (pexum obxoga, nogkntoveHve B BbiBogy X1). Pexum paboTtbl
onpeaenseTcs BolBogoM XS («1» B pexume obxona):

— [na nepesBofa MUKPOCXeMbl 8 pexum obxoda Ha BbiBOA XS nofaeTcsl BbICOKUM
YPOBEHb, Mpu 3TOM Ha Bxof X1 nogaetcsa TaktoBada Yyactota 80 MIw.

— [ns nepeBoda MUKPOCXEMbl 8 PEXUM YMHOXEHUS Ha BbiBOL, XS nogaeTcst HU3KUn
ypoBeHb. [pn 3TOM MUKpocxema [OoSpKHa nony4artb ornopHyto vactoty 10 M. B
KayecTBe UCTOYHMKA OMOPHOWM YaCTOTbl MOXET BbICTyNaTb KBapLEBbIN pe3oHaTop
(Ha BbiBogax X1 u X2) unu reHepatop (cM. PucyHok 5). B cnyvae npumeHeHus
10 Ml'y, reHepaTtopa, OH AOMmKeH ObITb MOAKMNOYEH K BXoay X1 4epe3 eMKOCTb

1...10 HO.
. 13 | xs 5600BI'1
1
10 | X1
lFeHepaTop
80.000 Mry
11 | X2
Pexum obxopa
. 13 | xs 5600BI'1 . 13 | xs 5600Br'1
0] 0
1...I1IO HO 10 | x1 15|nd> 10 | xa
leHepaTop
10,000 My " I _wIDK
1 | x2 I 1 | x2
1
J— 15 n®
PeXXnm yMHOXEeHUA C BHeLIHUM PeXXnm yMHOXeHUA € BHELWHUM
reHepaTtopom KBapueBbIM pe30HAaTOPOM

PI/ICYHOK 5 — CxeMbl BKIMHOYEHUSA BHELWWHNX UCTOYHUKOB TAKTUpoOBaHUA

5.2 UHTepdenc BHELWHEN WNHbI

NHTepdenc BHELWHEN WMHbI NpegHa3HadYeH ans cBasu koHTponnepa JIBC ¢ BHeEWHUM
YCTPOWCTBOM ynpaereHus (ganee no Tekcty YY), aBnsowerocsa Takke NCTOYHUKOM AaHHbIX.
NHTepdenc BHELWHEN WUHbI COCTOUT U3 [OBYX KOMMOHEHTOB: napansienbHoro u
nocriegoBaTenilbHOro NOpPToB.
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B npouecce paboTbl KOHTponrnepa BO3MOXHO MepekniovyeHne Ha paboTy no
nocnegoBaTenbHOMY NOpTy M 06paTHO nogayven COOTBETCTBYHOLLEN KOMaHAbl ynpaBreHus
Yyepes nocnegoBaTenbHbIN NOPT.

Mo cbpocy koHTponnep JIBC ycraHaBnuMBaeTca B pexum paboTbl  4yepes
napannenbHbl NopT.

5.2.1 MapannenbHbIX NOpT

MapannenbHbI NOPT SABMASETCA OCHOBHbIM CpeAcTBOM B3aumogeuncteus ¢ YY. OH
npeacTtaeneH pasgenbHbiMu 13-paspagHon WwuHon agpeca, 16-paspagHoON LWMHOW SaHHbIX U
WMHOW ynpasneHus. [MapannenbHbli MOPT UMeeT UHTepdenc gocrtyna K namatm um3 3-
X CUrHanos:

— BblbopkKM ycTponcTea (nCS);

— cTpoba yteHus (nOE);

— curHana 3anucu (nNWE).

KoHTponnep dopmupyet curHan RDY ans obmeHa ¢ aCMHXPOHHbIMU YCTPOMCTBaAMMU.

B koHTponnepe 5600BIM1Y nmeeTca aBa OCHOBHbLIX pexuma paboTbl, pasnuyaroLmxcs
crnocobom BbicTaBneHns curHana RDY, ynpaBngembix Yyepe3 BHewWwHUn KOHTakT CLKS unn
6utom ASYNC MODE peructpa GCTRL. B oboux pexmmax OaHHble 3axBaTbiBalOTCA MO
3aBeplueHun uukna obmeHa (Hapactawowemy poHTy curHana nWE). YteHne HaumHaeTcs
nocrne BbicTaBreHns curHana nOE npu akTMBHOM ypoBHe curHana nCS u HeakTMBHOM
ypoBHe curHana nWE. CurHan RDY uHdopmMmnpyeT 0 roTOBHOCTU AaHHbLIX NMPU YTEHUN Un
FOTOBHOCTU NPWUHATb AaHHbIe NpWU 3anucu (BHYTPEHHUIW UMK 3anvMcu MHUUMMpYeTCsa nocne
3aBepLleHns LMKna — CHATME yNpaBnstoLWmnX CUrHanos).

B pexume 1 (CLKS = 0 n ASYNC_MODE = 0) curHan RDY BbICTaBnsieTcs CUHXPOHHO
no BHewHemy curHany CLK.

B pexume 2 (CLKS = 1 unn ASYNC_MODE = 1) curHan RDY BbicTaBnsietca no
BHYTPEHHEMY TaKTOBOMY CUrHany aCUHXpPOHHO BHelHemy curHany CLK.

Tabnuua 3 cooepXuT nepedeHb, TN U Ha3HavyeHne BbIBOAOB KoHTponnepa JIBC,
obecneunBaroLNX NOAKNIOYEHNE K BHELLUHEN LLUMHE.

Ta6bnuua 3 — HasHayeHne BbIBOAOB MHTepdenca napannenbHOro nopra

HammeHoBaHune | HanpaBneHune OnucaHwue
CLK I Bxoa TakToBOM 4acToThl
A[12 — O] I 13-paspsagHasn napannenbHas WnHa agpeca
D[15 — 0] I/O 16-paspagHasn napannesnibHas WnHa SaHHbIX
nOE I PaspelueHune yteHna
0 — yTteHune
1 — HeakTUBHOE COCTOsIHME BbiBOAOB D
nWE | PaspelueHune 3anncu
0 — 3anucb
1 —yTeHune
nCS I Curnan sbibopkn UMC
0 — BbiOpaHa
1 — He BbIGpaHa, HeakTMBHOE COCTOsIHME BbiBO4OB D
RDY O CwurHan rotoBHOCTH
0 — UMK He 3aBepLUEH
1 — umKn 3aBepLueH
nIRQ O CwurHan 3anpoca npepbiBaHns (aKTUBHbIN YPOBEHb
«0»)
NRST I CwurHan cbpoca (akTnBHbIN ypoBeHb «0»)
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YteHune 3anucb

A[12:0]—=<  awec >
D[15:0]——<_ K e >

s\ / /T
/T

Appec

[aHHble >—

AWA

nWE

e\ /
RoY/Z7777N\/ \\\N\\\ /7777 AARANNY

PucyHok 6 — lnarpammbl YTeHMs/3anucu napannenbHOro nopra

[TpumeyaHus:

1. He ponyckatotca OnoyHble TpaH3akuum (6e3 cHAaTna curHanos nCS, nWE u
NOE/NRE).

2. PexomeHpgyeTcsa ncnonb3osaTb ANUTENLHOCTU UMKNa obMeHa He meHee 125 Hc.

3. He pekomeHayeTcs Mcnonb3oBaTb YacToTy paboThl BHELWHEN WKHbI Bbiwe 40 MIy,

5.2.2 TMocnepoBaTenbHbIA NOPT

MocnepoBaTenbHbI  MOPT SBNSAETCA BCNoMoraTesfibHbIM W MNpefHasHadeH ans
MCMONb30BaHMsT B CXeMax C MarloOUMHTEHCMBHbIM OOMEHOM UM C  OrpaHUYeHHbIMU
BO3MOXXHOCTAMW MO NoakntoyeHuto ¢ YY.

Tabnuua 4 cogepxuT nepeyeHb, TUN U HasHadeHue BbIBOAOB koHTponnepa JIBC,
obecneymBatloWmMX NOAKMHOYEHMNE K BHELLHEN LLUNHE.

Ta6bnuua 4 — HasHa4yeHue BbIBOJOB MHTepdenca nocneaoBaTesibHOro nopra

HaumeHoBaHue | HanpaBneHue OnucaHwue
SFS I C1po6 kagpa MNP

SDO @) Bbixog aanHbix MNP

SCLK [ Bxop vactotbl [P

SDI I Bxoa poanHbIx [MPM

HeakTuBHbI ypoBeHb CTpoba AaHHbIX («1») NpUBOAUT K NPEPbLIBAHMIO YTEHUS/3anuncu.

Mo cpoHTy curHana SCLK pgaHHble MeHsaTcs, no cpesdy curHana SCLK gaHHble
JoMKCHpyroTCA.

O6palyeHre yepes nocrneaoBaTenbHbIA NOPT OCYLLECTBMSIETCS B MAKETHOM peXunme.
MakeT (kagp) npeacrtasnsaet cobor nocrnenoBaTenbHOCTb GanT M ero pasmep onpegensieTcs
curHanom SFS. Bce Bpems nepegaumn kagpa curHan SFS pgomkeH ygepxuBatbca B «0».
Mexagy nepepayen kagpoB curHan SFS ycraHaBnuBaTbcs B «1». Pasvep naketa
onpenensieTcst YACNOM NOJSHbIX NepeaaHHbIX 6anT B nepmnog HM3Koro ypoBHSA SFS.
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3anucb

4 55 .
Addr Addr+1 Addr+n

3
i
3
0
00

N
nTRSRTK\

YteHune

0 7 8 23 24 . Ad
SDI— e - o o e o X - @
SDO— e >~ e X e oo )

SFS—\ S
</ \\
[/

SCEI;XX_/_\_/_\_/—\J\_/_ AVAVER VAR VAN

nTRS RTK\

PucyHok 7 — lnarpammbl YTeHUsI/3anucu nocnepfoBaTenibHOro noprta

C[7..0] — ko4 KoMaHAbl;

A[15..0] — HayanbHbLIN agpec (4N KOMaHL 3anMcu/YTEeHNs);
D[15..0] — gaHHble (Ana KoMaHA4 3anucu/yTeHus);

F[7..0] - 3anonHuTenb Ha Bpems npuéma gaHHbix (0x00);
E[7..0] - koa owmnbkn

Tabnuua 5 — OnncaHue KomaHpg

HavmeHoBaHue 3HavyeHue OnucaHue
Cmd_RESET OxFF Cbpoc ycTponctea
Cmd_selectSPI 0x18 Pexxnm paboTbl Yepes nocnegoBaTenbHbI NOPT
Cmd_selectPPI 0x24 Pexxnm paboTbl Yepes napannenbHbIn NopT
Cmd_Write 0x3C 3anucb 6noka gaHHbIX
Cmd_ Read 0x42 UteHne 6noka gaHHbIX

Kogbl olwumnb0ok

NoErr 0x00 HeT owmnbok
ErrCMD 0Ox01 HeBepHbIN/HEN3BECTHbIN KOA4 KOMaHAbI

Mopsigok cnegoBaHus 6uT: nepsbli 6GuT MSB.
Mopsiaok cnegoBaHus 6anToB: cTapLwimii 6anT NepBbIN.

nQUMeLIaHU npl/l YTEHUWN OaHHbIX BblaBaeMble JaHHbl€ 3a4epPXXUBAOTCA HA 16anT.

KomaHga 4TeHus/3anncu cuyuTbiBaeT/3anucbiBaeT AaHHble MocnegoBaTenibHO CrioBO
3a CNOBOM BHe 3aBMCUMOCTW OT pervoHa namsaTu, B KOTOPbIN nonagaeTt agpec ornepauuu
(6ydbep MPM, 6ydep MNP, Tabnuubl 4ECKPUNTOPOB U T.4.).

Mpun yTeHUn gaHHbIX M3 Bydhepa aaHHbIX NMPM nporpaMmmMucT AOSMKEH KOHTPONMPOBaTh
agpec onepaumm 1 KONIMYECTBO CYMTbIBAaEMbIX CIOB, YTObObI n3bexaTb YTeHUs JaHHbIX U3-3a
npeaenos 6ydepa gaHHbIx MPM.
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AHanornyHas npoueaypa BbINONHAETCA Anga onepauun 3anucn Bydepa gaHHbix NMPM
n onepaummn YteHus/3anmcu bydepa gaHHbix MPO.

XapaKkTepucTukn nopra:
— HesaBucumble NMNPM u MNP[A;
— CKopocTb obmeHa o 20 Méut/c.

5.3 Hactpouka KoHTponnepa

Hactpoiika koHTponnepa JIBC Heobxoomma ona npasunbHon pabotsl MPM un MPL.
HacTporka KOHTponifepa MOXET OCYLLeCTBNATbLCA B ntoboe BpeMd — Kak cpasy nocne
3aBeplueHMa npouenypbl cbpoca, Tak nm B npouecce paboTtbl KoHTponnepa JIBC. Yactb
HaACTPOEK  BbIMOMHAETCS aBTOMAaTMYECKM  BHYTPEHHMMM CXEMaMW  yrNpaBfeHus u
obecneynBaeT 6a3oBble NapamMeTpbl 418 OCYLLECTBNEHNS NpMema 1 nepegadn naketos. [ns
npaBunbHON paboTbl KOHTpoNepa TpebyeTcs NPON3BECTU LOMNONMHUTENBbHbIE HACTPOWKM.

Mo cbpocy ycTaHaBnMBaOTCA OCHOBHbIE, YacTO UCMNoONb3yemble, HacTponkn MNMPM n
MPO. NMPM wn MNPO nocne cbpoca BbiknMoYeHbl. MUHMManbHO HeobxoanMble OENCTBUS MO
HacTponke BkroyalT ykasaHne MAC apgpeca koHTponnepa JIBC, HacTpowka mMacku
npepbiBaHnin, BkntodeHne NMPM/MPL.

5.3.1 HacTtpo#uka pexuma npuema/nepeaaym naketon

YcTponcTBO MOXeT paboTaTb B AyNMEKCHOM WU MNOMAyAYNSIEKCHOM pexumax Ha
ckopocTu nepegaydn go 10 Méut/c. No cbpocy KOHTponep yctaHaBnNMBaeTcs B AYNSIEKCHbIN
pexmm paboThl.

5.3.2 HacTtpouka paboTbl B nonyaynsieKCHOM pexume

MonyaynnekcHbln pexum paboTbl KOHTpoONfiepa BKMAKYAETCA YCTaHOBKOM 6OuTa
HALFD_EN=1 peructpa MAC_CTRL. B aTom pexunme ocyLLecTBNAETCS KOHTPOSb 3aHATOCTU
nuHumn (CRS) n konnuaui (COL) He ocyuiecTBnsieTcs.

B nonyaynnekcHOM pexuvme nonb3oBaTento LOCTYMNHblI A1 YCTAHOBKWU criegylolme
napameTpbil:

— OKHO Kosinusut*. 3apaétca outamm [7:0] pernctpa CollConfig n Bbipaxaetcsa B
konnyectBe TakToB 4YactoTbl TXCLK (2,5 Mlu). MNpn BO3HWKHOBEHUW MO3OHEN
KONNu3um moaynb NpekpawaeT nepegadvy nakerta, BbICTaBASET COCTOSIHME OLIMOKM
N nepexoauT K 0b6paboTke cnegyloLLero nakeTa;

— Konu4decmeo  Mornbimok rnepedayu rnakema. JIMMUT  KonmuyectBa  MOMbITOK
cogepxutca B peructpe CollConfig (6utel [15:8]). Ecnn konuvyecTBo KONNU3uUMK,
npousowenwmnx BO BpeMs nepefayn NakeToB, MpPeBbIWAET 3Ha4YeHue 3TOoro
perncTpa, Moayrb npekpawiaeTt nepegady naketa, BbICTaBNAeT COCTOAHUE OLUMOKM
n nepexoaunT K 0bpaboTke creayroLero nakeTa.

[lpumeyaHue:

* OKHO KONnM3ui 3TO Bpems t nocne Havana OoTnpaBkM NakeTa (B COOTBETCTBMM CO
cneundukauymnen |IEEE 802.3), no npowectBum koTOporo ntobas npousoweallasl Konnuaus
cuMTaeTcs NnosgHewu.

5.3.3 HacTtpouka mexnakeTHOro uHTepBana

3HayeHne ANUHbI MEXMNaKeTHOro MHTepBana, BblpaXXeHHOe B OUTOBLIX MHTepBanax
(100 Hc), 3aHocuTca B pernctp IPGTx. lNMocne oTnpaBku naketa nepepatyvk Gnokupyet
06paboTKy cneayoLero A4eckpunTopa Ha 3agaHHOe BPEMS.
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5.3.4 HacTtpouka pasmepoB NakeToB

MakcumanbHbIn U MUHUMarnbHLIA pa3Mep nakeTa cogepxutca B permctpax MaxFrame
n MinFrame cooTBeTCTBEHHO (B H6aviTax).

Ecnn pasmep naketa, nepegasaembii Moaynem, (B 6GanTax) MeHbLle 3HaveHUs
pernctpa MinFrame, nepegartuuk, ecnu paspeweHo (6but PAD_DIS=0), gononHseT none
AaHHbIX NakeTa HyneBbIMU GanTamu.

Konu4yecTtBo Hynesbix 6ant N BbluMCNAETCA Kak:

1) N = 3HayeHue peructpa MinFrame (6ant) — L (gnmnHa naketa cogepxallasica B
none AnuHel geckpuntopa), ecnn CRC_DIS = 1;

2) N = 3HauyeHue peructpa MinFrame (6ant) — L (anuHa naketa cogepxaliascs B
none AnuHel geckpuntopa) — 4, ecnn CRC_DIS = 0.

Ecnv npuHumaembin NakeT CoOOAEpPXUT KonuyectBo GanmT 6Gonblie 3HayYeHus,
cogepxatierocs B pernctpe MaxFrame, TO NpMeMHUK 3annCbiBaeT B TEKYLLMA OECKPUNTOP
COCTOsIHME OLINOKM 1 NepexoaunT K cnegyrowemMy AeCcKpunTopy.

5.3.5 PaclupeHHble HaCTPOMKN Nnepesaym NnakeToB

Kontponnep JIBC npegoctaBnseT BO3MOXHOCTb pPaCLUMPEHHOIO  yrpaBlieHus
OTNPaBKOW NaKeTOB Yepes Mone yrnpasreHnsa geckpuntopa nepegayn.

MNepepaBaeMbii NAaKeT MOXHO KOHUIypupoBaTh cnegytowmm obpasom:

— paspewuTb UnNu 3anpetuTb aBToMatuyeckoe fobasnenne nons CRC B koHeu
naketa (but CRC_DIS geckpuntopa OTCbIfTaeMbIX NaKkeToB);

— paspewuTb Unu 3anpeTuTb aBToMatuyeckoe obaBfeHue HyneBbiX OUT K nonsm
AaHHbIX NAKeTOB, MMEKLIMX ASIMHY NOMS AaHHbIX MEHbLle MWHUManbHOW (6uT
PAD_DIS geckpuntopa OTCbIfTaeMbIX NaKeTOB).

5.3.6 KonTponb MAC-agpeca

Moayns MAC ocywecTBnseT aBTOMaTUYECKUA KOHTPOSib afpeca HasHa4yeHus
npuHUMaemoro naketa. [JOCTynHbl crneayowmne pexnmbl unbTpaunm nakeTos:

— MpUeM BCeX NaKeToB.;

— npuem MHAMBUAYaNbHOro NakeTa;

— npuem LnpoKoBeLLaTenbHbIX NakeToB.;

— npuem naketoB no HASH Tabnuue.

Pexnm «6e3 dunbTpaumm» (NPMEM BCEX MAKETOB) OCYLLECTBMASAETCA BKOYEHUEM
6uta PRO_EN pernctpa MAC_CTRL.

Mprém mnHanBMAayanbHOro NakeTa BKMIOYEH Bcerda M OCyLeCTBISEeTCS Mo MOSIHOMY
coBnageHuto npuHaToro B nakete MAC-agpeca co 3Ha4yeHMeM, YCTaHOBMEHHbLIM B Ka4yecTBe
MAC-agpeca koHTponnepa B pernctpax MAC_ADDR_x.

Mpvem LwMpoKoBeLWaTeNbHOrO MakeTa OCYLWeCTBAAeTCsa npu npuemMa naketa c
wupokoBewatensHoiMm  MAC-agpecomM He3aBUCMMO OT  OCTallbHbIX  PEXMMOB  MpuU
BkntoYeHHom 6ute BCA_EN pernctpa MAC_CTRL.

Mpuem naketoB no HASH Ttabnuue ocywectensetcsa, ecnu HASH-dyHkuma MAC-
agpeca npuHATOro naketa cooteeTcTByeT macke B HASH-tabnuue koHtponnepa. HASH-
dyHkuna MAC-agpeca BblMUCNSETCA Kak «1» B MO3MUMK 32 HOMEPOM, PaBHbIM YMCIy B
cTtapwwux 6 paspsgax CRC32 MAC-agpeca HasHadeHus (cMm. MpunoxeHue 6).

HASHTAG = 1<< ((CRC32(MAC))>>26);

Pexum paboTaeT He3aBUMCMMO OT oOCTanbHbiXx K BkAoyaetcs oGutom MCA_EN
pernctpa MAC _CTRL.
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5.4 lNepepaya naketoB

Mepenaya naketoB B koHTponnepe JIBC nponssogutcsa B 4 atana:
1 atan: KonupoBaHue gaHHbIx naketa YY B 6ydep MNP koHTponnepa.

2 3Tan: YcTaHOBKa napaMeTpoB Mepefayn naketa 3anucbid COOTBETCTBYHOLLMX

napameTpoB B geckpuntop MNPL naketa (cMm. npunoxeHue 2):
— dopmMuMpoBaHMEe MM HET npepbiBaHM NO 3aBepLueHun obpaboTkm nakeTta (6uT

IRQ_EN);
nobasneHve unu Het npeambynbl (6ut PRE_DIS);
pononHeHne nnu Het naketa PAD-cumBonamu (0x00) 40 MUHUMaNbHOW ASIMHbI
(éut PAD_DIS);
aonosiHeHne nnu Het naketa nonem CRC (6ut CRC_DIS).

3 aran: Onpepenenve MAC-mogynem no AeckpunTopy Maketa napamMeTpoB
nepegayn u cobGCTBEHHO nepedaya naketa. [lepegava  BkMoYaeT aBTOMATUYECKYHO
YCTaHOBKY MpOYMX MapamMeTpoB MakeTa, AOMOSIHEHME KOPOTKUX MaKeToB 4O HeoOGXoaumoii
ANVHbI, pacyeT u BcTaBka CRC, oTpaboTka BpeMeHHbIX MHTEPBanoB Npu nepeaaye NakeTos,
MOBTOPHYIO OTNPaBKy NakeToB B Criy4ae OWnbKM Npu oTnpaeke.

4 atan: dopmupoBaHWe CTaTyCHOW MHOpPMauMM O rnepepade, Kyaa BKNOYAKOTCHA
npu3Hakn 3aBepLueHnst 0bpaboTkm naketa (6but RDY), KOnn4ecTBO NONbITOK OTNpaBku (none
RTRY), npusHak oTkasa OT nepefadv u3-3a NpeBblWEHUs nuMmuTa nonbiTok (6ut RL),
npu3Haka owmnbkn B nuHum (6ut LC). Takke npu paspelleHHbIX NpepbiBaHUAX nepegaTymka
BbICTaBMIAKTCA NpepbiBaHUS 3aBeplueHna obpaboTtku naketa (6ut TXF), Hanuyuusa owmnbok B
nakete (6but TXE), nepegada naketa ynpasneHus (6ut TXC) n 3aHATOCTb nepegatymka no
npu4nHe obecnyxmeaHna KOHTponbHoro naketa PAUSE (6ut TX_BUSY).

Mo 3aBepweHUM nepenayn KOHTpoNnep nepexoanTt Kk obpaboTke o4vepenHoro
aeckpuntopa u3 Tabnuubl, cornacHo 6uty WRAP. [lNpu pgoctwkeHun koHua Tabnuubl
NPOM3BOAMTCH NEPEXOA K ee Havany, HesaBucumo ot 6uta WRAP nocnegHero geckpunropa.

[MpumeyaHue — but RDY nonsa ynpaBneHus aeckpuntopa OSMKeH yCTaHaBnmMBaTbCH
nocnegHum(!).

OO6wWwwuin anropuTM Nepeaayn oANHOYHOro nakeTa npueeaeH B MpunoxeHun 4.

5.5 MNMpuem naketoB

an/leM NnakeToB, KaK u nepegada, oCcylecTBlidAeTCA B 4 gtana:

1 atan: Hactponika geckpuntopa NPM (cm. MpunoxeHne 3), KOTopas 3akroyaeTca B
yCTaHOBKE MNPU3HaAKOB FOTOBHOCTUM Aeckpuntopa kK obpaboTtke (6but RDY) u B ycTaHOBKe
npu3Haka paspeLleHns hpopMmnpoBaHns NpepbiBaHns No 3aBeplueHun npuema (6ut IRQ_EN).

2 atan: [lpyem gaHHbIX naketa. NMpu nNpueme KOHTPONUPYKOTCA OWKMOKM npuema, u
aHanuaupyeTca npoyasi uHgopmauus, Takaa kak MAC-agpec, ¢ uenbio onpeaeneHus
HeobXxoaMMOCTM hukcaumm naketa B nNamatm U opMMpOBaHUN CTaTYCHOW MHpopMauum o
npuewme.

3 artan: 3anucb cTaTyCcHOM MHOPMaLMK B ECKPUNTOP:

T™mn MAC-agpeca NpyHATOro NakeTa;

rpynnoBon nakeT, npoweawuin nposepky Yepe3 HASH tabnuuy (6ut MCA);
LmpokoBeLLaTenbHbi nakeT (6ut BCA);

naket ¢ uHamemnayanoHeiMm MAC-agpecom (6ut UCA);
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— napameTpbl NakeTa;

— naket ynpasneHus (but CF);

— nakeT anuHon 6onee MaxFrame (6ut LF);

— nakeT anuHon meHee MinFrame (6ut SF);

— Hanunuuga owmnbok npu npunéme naketa (6ut EF);

— Tunbl oWKNBOK Npu Npuéme (ecnu TakoBble Bbinn);

— HecootBeTcTBME pacyétHoro CRC naketa cogepxumomy nons CRC (6ut
CRC_ERR);

— Hanu4yne owmnbkn B Tene naketa (6but SMB_ERR);

— Hanuuune ownbkm Tuna LateCollision (6ut LC);

— Hanuume nepenonHeHus 6ydepa NMPM npu npuéme naketa (6ut OR).

A TakK e BbICTaBNATCS NpepbiBaHUSA:
— 3aBeplueHuns npuema naketa (6ut RXF);
— npuema naketa c owmnbkamm (6ut RXE);
— npuem naketa anuHon 6onee MaxFrame (6ut RXL);
— npuem naketa gnvHon meHee MinFrame (6ut RXS);
— npuvem nakeTta ynpasneHua (6ut RXC);
— nepenonHeHune bydepa npuémHuka (but RXBF_FULL);
— nocTynneHve naketa npwu HEeroTOBHOCTM  TeKkywero  AecKkpunropa
(6ut RXD_nREADY).

4 3tan: Mo nonyyeHum uHGoOpMaumMmM O npueme naketa (depe3 OUT 3aHATOCTU
AEeCKpUNTOpa Unun Yyepes npepbiBaHMeE), OCYLLECTBNAETCA cUMTbiBaHME YY naketa u3 namsitu
KoHTponnepa JIBC.

Mo 3aBepweHUM nepenayn KoHTponnep nepexoanTt k obpaboTke o4vepenHoro
aeckpuntopa u3 Tabnuubl, cornacHo 6uty WRAP. [lNpu pgoctwkeHun koHua Tabnuubl
npoun3BoaunTCA Nepexoa Kk eé Havany, Hesasmcumo ot 6uta WRAP nocnegHero geckpuntopa.

[MpumedyaHue - OO6WMA anropuTM npuemMa OAMHOYHOrO MnakeTa npuBedeH B
MpunoxeHun 4.

5.6 Pabota PHY ypoBHsA

Mogynb PHY koHTponnepa JIBC 970 ogHOKaHasnbHbIN NpyemMonepeaaTymk npoTokona
ctaHgapTta |IEEE 802.3/Ethernet 10BASE-T, npegoctaBnsaooWmnn Bce yHKUMM NpPOTOKONa
¢PM3MYECKOro YpPOBHS.

YnpaBneHne mogynemMm OCyLEeCTBNAETCS Yepes PErmcTpbl ynpaBneHus, Haxogsawmuecs
B obLlem nyne perncTpos.

Brnok ocylecTBns€T KOHTPOSMb HanuMyus KOMMM3WA B JIMHMM B NONYAYNSIEKCHOM
pexume paboTbl, a TaK e oCyLecTBNAeT PYHKUMN CeXeHUs 3a NOAKNYEHNEM K JIMHMK MO
Hanun4umio nepegaym nnm nmnynecos LINK n coopmmnpoBaHms nmnynbcHbIX nocblinok LINK gna
MHOMKaAUMN NPUCYTCTBUSA Ha NMHUW. [1pn NpeBbILLEHUN BPEMEHU OTCYTCTBUS U3MEHEHUN B
NHUK BNoK hopMMpyeT curHan oTCyTCTBUS MOAKIMIOYEHUS.

5.7 UHoukauusa

B koHTponnepe 5600BI'1 npegyCcMOTpeHbI BbiBOAbI ANS MHAMKALUKN COCTOSIHUS MpU
NMOMOLLIN BHELLHMX CBETOAMOO0B.

YnpasneHne wHAOMKaumMen ocyulectensetca 4Yepe3 gsa BbiBoga LEDO u LEDA1.
HasHadeHne BbIBOAOB M MX COCTOSAHWUA NpuBeaeHbl Huxke (Tabnuua 6).

YactoTa mepuaHus nHgnkatopos — 5 'y,
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Tabnuua 6 — HazHauyeHMe n COCTOSAHMA BbIBOAOB NPU UHOAMKAL UM

NHpaukaTtop CocTtosiHue HasHaueHue
LEDO 0 MNMonyaynnekcHbIn pexvum paboTbl
LEDO 1 [ynnekcHbIN pexmm paboThl
LEDO 0—-1-0—... Hanu4dne konnusmm B NHUK
LED1 0 CoeaguHeHue ¢ nuHuen
LED1 1 OTcyTCcTBYET COeguHEHME C NTIUHNEN
LED1 0—1-0—... MponssoguTcs obmMeH naketamm

5.8 MpepbiBaHUA

3a 06paboTKy npepbiBaHWN OTBEYAIOT ABa perncrpa:
— perucTp cnaros rnpepbiBaHUMN;
— perncTp Macku npepbiBaHun.

MpepbiBaHns 6nokupyoTcsa 3anucbto «0» B permcTp Macku npepbiBaHUNA.

Mpn BO3HMKHOBEHMM NpepbiBaHNA BbiBOL INT ycTaHaBnuBaeTCs B HU3KUA YPOBEHD.
BoiBog INT ycTaHaBnuBaeTcsi B BbICOKMA YpPOBEHb MOCMEe O4YUCTKU perncrpa naros
npepbiBaHnin. Ounctka perucrtpa riaroB npepbiBaHUIM OCYLLECTBISETCA ero YteHmemM (npu
yctaHoBreHHoMm 6ute GCTRL.READ_CLR_STAT) wnnu 3anucbio «1» B COOTBETCTBYHOLLUN
paspsag pernctpa gnaros INT_SRC.

MogpobHoe onucaHue dnaroB npepbiBaHU onncaHo B [NpunoxeHum 1.

5.9 Pa6ota gpauBepa

MporpammHoe obGecneyeHne (gpavBep) npeaHasHavyeHo Ans  npeaocTaBeHus
nporpaMMUCTy CpPeACcTB ynpaBreHus KoHTponnepom. [paveep BknwyaeTr B ceds
MaKpoonpeaeneHnsi permcTpoBon Moaenu yCTPOMCTBa, OnpeaeneHne permcTpoBbIX CTPYKTYP
n 0asoBble YHKUUM ANA npuema, OTNPaBKM NAKETOB [AaHHbIX M MPOBEPKN KOHTPONS
peaynbTarta nx oTrnpaBku.

MpepocTtaBnaemasa B ApaviBepe npouenypa uHUUManmM3aumm npegHasHadeHa ans
nHUUManunsaumm koHtponnepa JIBC 3Ha4yeHnsiMKn, OTANYHBIMW OT 3HAYEHUI NO YMOJTYaHUIO.

MpepocTtaBnsaemble (yHKUMM OTMPaBKM K MpueMa nakeTa peanua3yloT Takke W
HaACTPOMKY COOTBETCTBYHOLLEro Aeckpuntopa no dnaram, yCTaHOBMEHHbIM B aprymMeHTax
COOTBETCTBYHLLMX PYHKLMNA.

McxogHein kog aparBepa npuseaeH B [punoxeHun 5.

5.100cob6eHHOCTU paboThbl KOHTPOsSiepa B pa3HbIX pexumax
5.10.1 Pexxum KopoTKkoro 3ambikaHus (LoopBack)

Pexxum kopoTkoro 3ambikaHus (ganee K3) npegHasHadeH ansg npoBefeHust NpoBepoK
paboTbl NporpamMmMHoO-annapaTtHOM YacTu YCTPOMCTBaA B npefenax camoro yctpomctesa 6es
NOAKNIOYEHMUS K NIUHNN.

B koHTponnepe JIBC peanusoBaHo aBa cnocoba opraHunsaumn pexmnma K3:

— umndposoe K3;
— aHanorosoe K3.
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Lincbposoe K3 npegHasHavyeHO ans opraHusauum obpatHon netnu Ha ctbike MAC un
PHY ypoBHen. Pexxum yctaHaBnmBaeTtcs BbicTaBrneHnem 6uta LB_EN pernctpa MAC_CTRL
unu BbictaBnennem 6uta DLB pernctpa PHY CTRL.

Ananorosoe K3 cnyxuT ans npoBepku paboTbl M HACTPOWKU BCEro KOHTposnsepa B
UenoM OO0 NOAKMYEeHUA K nuHMKW. Pexum ycTaHaBnvBaeTcs BbiCTaBreHnem 6Guta LB
pernctpa PHY_CTRL.

5.10.2 OTKnoYeHUue oT NIMHUMn

KoHTponnep 5600BI1 mMoxeT ObiTb OTKMOYEH OT JNIMHWUW, Kak Ha MNpuUeM, Tak U Ha
nepegady HesaBMCMMO Apyr OT Apyra. [aHHbin pexuMm MoxeT ObiTb MCMOMb30BaH Npwu
camMoTecTupoBaHuMM paboTbl KOHTpomfepa MNporpaMMHbIMU cpeAcTBamMn 6e3 HapyLleHus
paboTbl nuHUK. BknoyeHne u otkntoveHne NMPM u MNP ocywectensaetcs 6utamm RXEN un
TXEN cootBeTCcTBEHHO (1 — BKItoyeHo, 0 — oTkntoYeHo). MNocne cbpoca (MporpaMMHOro nnu
annapaTtHOro) NPUEMHUK 1 nepefaTynk NepeBogAaTCcs B HEaKTUBHOE COCTOSIHME.

OTkntoyeHne 3aTparnBaeT TOMbKO BbIXOOHblE Kackagbl W He BAUSET Ha paboTy
OCTasflbHOW YacTu cxeMsbl. Takum obpasom, ans paboTbl B pexmume K3 HeT HeobxoanmocTu B
NPUCYTCTBUUN HA JIMHUUN NPOYUX YCTPOMNCTB.
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6 [MpenenbHO-AONYCTUMbIE XapaKTePUCTUKN MUKPOCXEMBI

Ta6bnuua 7 — NpenenbHO-AONYCTUMbIE U NpeaeribHble PeXUMbI
3akcnnyaTauMm MUKPOCXeM

Hopma napameTpa

=
§ > MpeaensHo- H .
HanmeHoBaHUue napameTpa pexuma I g OnyCTUMbIN peAcnbHEIN
p pap ) o © o | Aony peXuUMm
eAnHUUA n3MmepeHus Q = pexum
I.? 8 He He He He
° mMeHee |Gonee| MeHee | Gonee
HanpsbkeHne nutaHus, B Ucc 4,5 5,5 — 6,0
BxogHoe HanpskeHne HU3KOro ypoBHs, B,
Ha BbiBogax A[12:0], D[15:0], nCS, nOE,
NWE, CLK, CL[KS, ElRS[T, JS]_nTRST, U 0 0.8 |mnHyc0.3) -
SFS/TMS, SCLK/TCK, SDI/TDI, XS, X1
BxoaHoe HanpsiXXeHne BbICOKOro YpoBHS, B,
Ha BblBOAE Xg n X1 npu XS=1 & Umn  10,7eUcc | Ucc B Ucc +0.3
BxogHoe HanpsikeHne BbICOKOro YpoBHS, B,
Ha BbiBogax A[12:0], D[15:0], nCS, nOE,
nWE, CLK, CL[KS, r]1RS[T, JS]_nTRST, Uik 2,4 Uce - Uce +0.3
SFS/TMS, SCLK/TCK, SDI/TDI
AnddepeHumnanbHOe BXOAHOE HanpsiXeHne U 500 U B B
Ha BbiBogax TPI+ u TPI-, MB T ce
'?é?fl%oe Hanps»xeHue Ha BbiBogax TPI+ un U, _ ~  |MuHyc 0,3 Usc+ 0.3
Tok Harpysku Ha LmpoBbIX Bbixodax, MA, | MUHYC MUHYC
D[15:0], RDY, nIRQ, LED[1:0], SDO/TDO, I(C))t. 40 4,0 10.0 10,0
X2 ' '
TOK Harpysku Ha aHanoroBbIX BbIxogax loL_a MUHYC | 0 MUHYC 80.0
TPO++, TPO+, TPO--, TPO--, MA loH A 40,0 ' 80,0 '
YacToTa cnegoBaHust UMMNYIbCOB TaKTOBbIX
curHanos, Mlu, ; - 80 - -
- B pexume obxoga XS=1 c
- B peXNUME YMHOXEHUA YacToTbl XS=0 - 10 - -
YacToTa cnegoBaHust UMMNYIbCOB TaKTOBbIX
CUrHanoB napannenbHOro - 3 40 3 3
nHTepdeiica, MIu, CLK
Ha BbIBoae CLK
YacToTa cnegoBaHust UMMNYIbCOB TaKTOBbIX
CUrHanoB nocriegoBaTeNbHOro ; N 3 10 3 3
nHTepdeiica, ML, SCLKITCK
Ha BbiBoae SCLK/TCK
Bpems HapacTtaHusa 1 cnaga BXOQHOroO te pLL*
TaAKTOBOro cUrHana, Hc t pLL* - 3 - -
MuHumanbHas ANMTENbLHOCTbL CUrHana .
tMCLR 100 - - -
cbpoca, HC
EMKOCTb Harpysku Ha BbIxogax, ng C. - 60 - —
[pumeyaHusi:

1. *BpeMeHHble napamMeTpbl fc, fCLK; fSCLK/TCK’ tr_p|_|_, tf_p|_|_, tmeLr rapaHTUpyroTCA B
npouecce nposegeHnsa K Ha makcMmanbHOW YacToTe.
2. He pJonyckaeTcd oagHoBpeMeHHOe 3agaHne HeCKONbKNX NnpedesibHbIX PpeXXrnMoB.

© AO «lKK MunaHOp»
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7 dneKkTpu4yeckue napameTpbl MUKPOCXEMbI

Tabnuua 8 — AnekTpuyeckme napameTpbl MUKPOCXeM NMpU NpUEMKe U NocTaBke

®©
g3g | Hewa | 8o
HanmeHoBaHue napameTpa, Ioh napameTpa E .
eAVHMULIA U3MEepPeHUs, Qs % > é
PeXUM U3MepeHus £8e He He S 2
DO = | meHee | bonee o ©
o [
BbixogHoe HanpsKeHne HU3KOro YPOBHS Ha 25,
undpoBsbix Bbixogax D[15:0], RDY, nIRQ, UoL - 0,4 85,
LED[1:0], SDO/TDO, B MuHyc 60
BbIxogHOe HanpsikeHue BbICOKOro ypOBHSA Ha 25,
undposbix Bbixogax D[15:0], RDY, nIRQ, Uon 4,05 - 85,
LED[1:0], SDO/TDO, B MuHyc 60
BbIxogHOe HanpshkeHue HU3KOro ypoBHS Ha 25,
aHanorosbiX Bbixogax TPO++, TPO+, TPO--, UoL A - 1,1 85,
TPO--, X2, B MUHYC 60
BbixogHOe HanpshkeHne BbICOKOrO YPOBHA Ha 25,
aHanorosblX BbiIxogax TPO++, TPO+, TPO--, UoH_A 3,5 - 85,
TPO--, X2, B MUHYC 60
TOK yTEeYKM HN3KOTO YPOBHS Ha LIMAIPOBBIX BXOL4AX o5
A[12:0], D[15:0], nCS, nOE, nWE, CLK, CLKS, | MUHYC 10 85’
nRST, JS_nTRST, SFS/TMS, SCLK/TCK, 1L 1,0 ' ' 60
SDI/TDI, MKA Mnryc
TOK yTeuKM BbICOKOTO YPOBHSA Ha LMAPOBbLIX BXOLAX o5
A[12:0], D[15:0], nCS, nOE, nWE, CLK, CLKS, | MUHYC 10 85’
nRST, JS_nTRST, SFS/TMS, SCLK/TCK, ILH 1,0 ' ' 60
SDI/TDI, MKA Mnryc
BxogHOM TOK HAN3KOro YPOBHS Ha aHaroroBbIX MUHYC 25,
Bxogax TPI+, TPI-, X1, MA TN 10 1,0 85,
' MUHYC 60
BxoaHOWN TOK BbICOKOrO YPOBHSI HA aHaNoroBbIX MUHVC 25,
Bxogax TPI+, TPI-, X1, mA liH A 1 g 1,0 85,
’ MuHyc 60
TOK yTeUKM HN3KOro ypoBHSA Ha Bxode XS (13), MkA 25,
MUHYC
he xs 50 50 85,
MUHYC 60
TOK yTeUKM BbICOKOIO YPOBHS Ha Bxoge XS (13), MKA 25,
MUHYC
liLH xs 50 50 85,
MUHYC 60
Cratunyecknii Tok notpebnenns, MA 25,
lcc - 20 85,
MuHyc 60
CraTtunyecknii Tok notTpebneHus 25,
(NpremonepenaTinKkmn B COCTOSIHUN «BbIKMOYeHO»), lces - 50 85,
MKA MUHYC 60
AnHamnyecknin Tok notpebnexus, MA 25,
locc - 190 85,
MuHyc 60
© AO «lKK MunaHOp» 25
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gfg | Hopwa | &g
HaumeHoBaHMe napameTpa, Ioh napameTpa E -
eAnHULA U3MepeHus, QS % by é
PeXWUM U3MepeHuUs £8e He He S 2
DY | meHee | Gonee 2 ©
BbixogHaga 4yactoTta reHepaTopa, My, 25,
fo_pLL* 79,9 80,1 85,
MuHyc 60
MapameTpbl napannenbHoro nHTepdenca
Bpemsa yukna yteHus/3anucu, He 25,
tey* 100 - 85,
MuHyc 60
Bpems 3apepxku npu nepexone Bbixoga RDY n3 ¢ * 25,
COCTOSIHUS! «BbIKMIOYEHO» B COCTOSIHUE BbICOKOTO tPZH(”CS'RDY)* - 12,5 85,
(HU3KOTO) YPOBHSI OTHOCUTESIBbHO curHana nCS, He |+ A-nCSRDY) MUHYC 60
Bpema 3agepxku curHana RDY npu nepexoae o5
BbIXOJa N3 COCTOAHUA BbICOKOIO (HU3KOro) YPOBHSA | tpHzmcs-Rov)* B 125 85’
B COCTOSIHNE «BbIKNIOYEHO» OTHOCUTENBHO tpLz (ncs-RDYV)® ' '
MUHYC 60
curHana nCS, Hc
Bpemsa 3agepxku yctaHoBKM curHana RDY 25,
OTHOCUTENBLHO curHana nCS, Hc toH(ncs-rROY)* | 87,5 — 85,
MUHyc 60
Bpems 3agepxkn cHATUA curHana RDY
25,
oTHocuTernbHO NCS, Hc, t . - H** 85
npu: CLKS=0 DL(nCS-RDY) . 60
npu: CLKS=1 - [ 125 "M
Bpems BbIGOPKM AaHHbIX OTHOCUTENBHO CUrHana 25,
NOE, B LMKNe YTeHns, HC tAR(noE-D)* - 112,5 85,
MUHYC 60
Bpemsa yaepxaHusa gaHHbIX OTHOCUTESbHO 25,
curHana nOE, B uukne YyteHud, HC tHR(noE-D)* 12,5 — 85,
MuHyc 60
Bpemsa npegycraHOBKM Aa@HHbIX OTHOCUTENBbHO o5
Hayana curHana paspelleHua 3anucn nWE, B tsowopawey| 12,5 _ 85,
LUKIe 3anumcu, He MUHYC 60
npu: CLKS=0
Bpemsa yaepxaHusa gaHHbIX OTHOCUTESNbHO o5
curHana paspeweHusa 3anucu nNWE, B uukne . '
SANUCH, HG thwo(hwe-D) 12,5 - 85,
npu: CLKS=0 MitHyC 60
MapameTpbl nocneaoBaTenbHOro MHTepdenca
Bpema 3agepxku curHana SDI (SDO) t * 25,
oTHocuTenbHo SCLK, He tD(SCLK'SD')* 12,5 — 85,
D(SCLK-SDO) MUHYC 60
Bpems npenycrtaHoBku curHana SFS 25,
oTHocuTenbHO curHana SCLK, He tsuisrs-scy® | 12,5 — 85,
MuHyc 60
Bpemsa npegyctaHOBKM AaHHbIX OTHOCUTENBbHO t * 25,
curhana SCLK, Hec tSU(SD"SCLK)* 12,5 - 85,
SU(SDO-SCLK) MUHYC 60
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@ ©
§5g | Hopma 20
HaumeHoBaHMe napameTpa, Ioh napameTpa E -
eAnHULA U3MepeHus, [ % by é
PeXWUM U3MepeHuUs £8e He He S 2
DO = | meHee | bonee o ©
o =
Bpema yoepxaHusa curHana SFS oTHOCUTENbHO 25,
curHana SCLK, Hc tH(SCLK-SFS)* 12,5 — 85,
MuHyc 60

[pumeyaHus.

1. *BpemeHHble napameTpbl fo_pii, tey, tezrncs-roy), trzLpncsRDY), tPHz(csRDY): tPLz (nCs-RDY),
tbH(ncs-rDY)s tbL(ncs-RDY), tARMOE-D)s tHR(NOE-D), tsuwo-nwE), thwomnwe-b), tbo(scLk-spi): bscLk-spo),
tsusrs-scik), tsuspl-scik), tsuspo-scik), tHscLk-sFs) rAapaHTUpyoTea B npouecce nposefeHns OK Ha
MaKcMMarnbHOW YacToTe.

2.**H:1/20fc|_|<
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8 BpemeHHble guarpamMmmbl

S::féna_( Anpec )—( Adpec )—( Anpec

afpeca

sos (SN e pawe  }——————(XOCRCRRRN__Zerowe
BbIXOZ,

AHHbIX
A «_ AR(OED) : tHR(nOE-D) tsuwo(p-nwe) fov >

o N o >t \—(—Z taR(OE-D) N
nCS N ‘tDL(nCS-RDV) tpzH(ncs-RDY) . > thwo-nwe; tp(hcs-RDY)
tpzH(ncs-ROY) | g
nOE
nWE
N tpHz(ncs-RDY) t terzocs RoY
PHZ(nCS-RDY) b 7
RDY I . |
toH(ncs-RDY)

PucyHok 8 — BpemeHHas gnarpamma LIMKNOB YTEHUSA U 3anvMCcu napannenbHoro
mHTepcgenca npu: CLKS=0, CLKS=1

fsu(ses-scLk)

SFS | N ' ==
s ]| N I O O B O I

tsu(spi-scik)

to(scLk-soi)

sor YRRRRRXRRRRR X X ) ) X T ) XTI

tsu(spo-scLk)

to(scik-spo)

soo X .

PucyHok 9 — BpemeHHasa gnarpamma LIMKITOB YTEHUSI U 3anvucu nocreaoBaTesibHOro
MHTepcpenca
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9 Cxema noaknr4veHud

ol A0 560081 Do &t
47 " o 62
50 o 02 63
51 A3 D3 2
52 3
A4 D4
53 4
A5 D5 g
= A6 D6 = »g
3 55 21 2
5 AT D7 5
’§ 56 a8 D8 22 E
é 57 »0 0o 23 g
§ = A10 D10 2 E
o
8 59 i o1t 3 §
(% &0 A2 b12 = g
Q
ES D13 z
'O' 44 28
CS D14
2 29
oE D15
43
WE
45
RDY
F—————— — — — — —
Y11 19 CK RQ 15
| I | B S =
[oes : : CZ” } LED[0] 2 % I'___?______EI
| | | 14 31 =zl 4  rm—-—- 1
! ! R2 | nRST LED[Y) S | | | coe|
H T
l X)OOO( I I | RX+ 40 37 R5 l ! :
| | | R3 TPI PO+ —:l—l [ ! | l
- |
vee : : caH | RX: 39 TPl — 35 R6 TX+ ; ' m |
[ J— R4 ——04| PO- e = I e : ! |
T = a |
| CTI_ | 20 Xt TPO-- LR ™ | T : + |
¢z = x2 L __L_;_|_ _____ =
g2
g3 117,33
°7 E Xs Uee [ aL,49 l l l l l G1
s 9 J5.TRST 5 ==c6==C7==co==c10
e TTTTT
£ SFS/TMS 16.32.38,
o 7 GND [~ 48,64
g § SCLKITCK
g & SDITDI oo, 2
5 5
4 SDOITDO
c
5600BI' - Bkno4Yaemas MMKpPOCXeMa;
G2 — UCTOYHUK NOCTOSAHHOrO Hanpsbkenust, Ucc = 5,0 B;
R1 - RS8 — COMpPOTUBNEHUS;

[ns nuHun ¢ BonHoBbIM conpoTtmanennem 100 Om:
R1=R4 =1kOm* £+ 5 %, 0,25 BT;

R2 =R3 =50 Om =5 %, 0,25 Br;

R5 =R8 =390 Om £+ 5 %, 0,25 Br;

R6 =R7 =47 Om £ 5 %, 0,25 Br.

[nsa nuHUKM ¢ BonHoBbIM conpoTuBneHnem 75 Om:
R1=R4 =1kOm* £+ 5 %, 0,25 BT;

R2=R3 =36 Om + 5 %, 0,25 BrT;

R5 =R8 =270 Om + 5 %, 0,25 Br;

R6 =R7 =36 Om = 5 %, 0,25 Br.

PucyHok 10 — Cxema peanusauum ycTpoucTea Ha 6a3ze ogHOU MUKPOCXEeMbI
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MpogomkeHne Kk pucyHky 10

C1-C9 — KOHOEeHcaTopsl,
C1=C4=C5=C6=C7=C8=C9=C10=0,1 mk® £ 10 %;
C2 = C3 = He bonee 33 Mk® 1 He meHee 33 HO.

T1, T2 — TpaHcgopmatopsl, L = 350 MklH, 1:1;

Y1 — anemeHTbl cxemsbl (Y1-1; — Y1-2).

* — Pesuctopel R1 1 R4 moryt He ycTaHaBnuBaTbCs, NPU 3TOM HEe rapaHTupyeTcd
npuemM LINK-uMnynbCcoB U, Kak cneacrsme, — HEBO3MOXHOCTb ornpefesieHuUst NoaKMtYeHNs
NN OTKIMIOYEHUS JIUHUMN.

HomuHanbl pe3ncTtopoB noabupaltoTca  COrfnacHO BOSIHOBOMY  COMPOTUBIIEHUIO
npoBoga 1 pasHbl 1/2 ¢ R npoBoaa.
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10 TunoBble 3aBUCUMOCTHU

300,00

Uo s MB

250,00

200,00

150,00

100,00

50,00

0,00
1,00 2,00 4,00 6,00 8,00 10,00

lous, MA

PucyHok 11 — 3aBMCUMOCTb BbIXOAHOIO Hanps>XeHUA HU3KOro YPOBHS Ha LMPpPOBbIX
Bbixogax D[15:0], RDY, nIRQ, LED[1:0], SDO/TDO U, oT TOKa Harpy3ku Ha LiudpoBbIX
Bbixopax lo.

4,50

UOH; B

4,40 "‘-—\
430 ~

4,20 T~
410 \

4,00

3,90

3,80
1,00 2,00 4,00 6,00 8,00 10,00

loL, MA

PucyHok 12 — 3aBUCUMOCTb BbIXOAHOIO Hanps>KeHUs1 BbICOKOrO YPOBHSA Ha LM poOBbIX
Bbixogax D[15:0], RDY, nIRQ, LED[1:0], SDO/TDO Upy OT TOKa Harpy3ku Ha uucpoBbIX
BbixoAaax lo.
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3,5

ICC! MA

30 ________...--"""

25 —

2,0

15

1,0

0,5

0,0
4,00 4,25 4,50 4,75 5,00 5,25 5,50 575 6,00

UCC! B

PucyHok 13 — 3aBUCMMOCTb CTaTU4ECKOro TOKa NOTpeoneHus Icc OT HanpsiXkeHus
nutaHusa Ucc

25,0

lecs, MKA

24,5 /
— | /

24,0

23,5

23,0
4,00 4,25 4,50 4,75 5,00 5,25 5,50 575 6,00

UCC! B

PucyHok 14 — 3aBUCMMOCTb CTaTUYECKOro Toka noTpebneHus (npuemonepeaaTymku B
COCTOSAHMU «BbIKINOYEHOY) Iccs OT HanpskeHUa NuTaHnA Ucc
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140

loce. MA

/
120

/,
100

80

60

40

20

4,00 4,25

4,50 4,75

5,00 525 550 575 6,00
UCC! B
PucyHok 15 — 3aBUCMMOCTb AMHAMNYECKOro TOKa NoTpebneHuns locc OT HanpsikeHus
nnTtaHna Ucc

o 4
=
$
3 [ —
~—
2
1
0
-65 -50 -35 -20 -5

40 100

T,°C
PucyHok 16 — 3aBUCMMOCTb CTaTU4ECKOro Toka noTpedbneHms Icc oT Temnepatypbl T°
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40
35 /

0 /
. -

20

lecs, MKA

15

10

-65 -50 -35 -20 -5 40 100
T,°C

PucyHok 17 — 3aBUCMMOCTb CTaTU4ECKOro ToKa noTpedneHus (npuemonepesaTymku B
COCTOSIHUU «BbIKNIOYeHO») locc OT Temnepatypbl T°

120

119 /

118 /
117 /

loce. MA

115

114

113

-65 -50 -35 -20 -5 40 100
T,°C

PucyHok 18 — 3aBUCMMOCTb AMHAMMUYECKOro TOKa NoTpebneHuns locc
oT Temnepartypbl T°

© AO «lKK MunaHOp» 34



Cneuyudgpukayust 5600BI1y, K5600BIr1y, K5600Br1y

70,00

60,00 //
50,00 P

UOL Ay B

40,00

30,00

20,00

10,00

0,00
-65,00 -50,00 -35,00 -20,00 -5,00 40,00 100,00

T, °C

PucyHok 19 — 3aBUCMMOCTb BbIXOAHOIO HanpsHKeHUst HU3KOro YPOBHS1 HA aHaNnoroBbIX
Bbixogax TPO++, TPO+, TPO--, TPO--, X2 oT TemnepaTtypb! T°, npu lo._ o =6 MA

4,47
4,46 =\
4,46 \
4,45
4,45

4,44 \

4,44

UOH Ay B

4,43

4,43
-65,00 -50,00 -35,00 -20,00 -5,00 40,00 100,00

T, °C

PucyHok 20 — 3aBMCUMOCTb BbIXOQHOIO Hanps>XeHUA BbICOKOro YPOBHSI Ha
aHanoroBbIX Bbixogax TPO++, TPO+, TPO--, TPO--, X2 oT Temnepatypbl T°,
npu IOL_A= 6 MA
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140,00

UOL! B

120,00

100,00 /

80,00

60,00

40,00

20,00

0,00
-65,00 -50,00 -35,00 -20,00 -5,00 40,00 100,00

T, °C

PucyHok 21 — 3aBUCUMOCTb BbIXOQHOIO HanpsXXeHUs HU3KOro YPOBHA Ha LncpoBbIX
Bbixogax D[15:0], RDY, nIRQ, LED[1:0], SDO/TDO ot Temnepatypsbl T°, npu lo. =4 MA

m 438
§ 437
436 —

4,35
4,34
4,33
4,32

4,31 \
4,30
4,29

4,28

4,27
-65,00 -50,00 -35,00 -20,00 -5,00 40,00 100,00

T,°C

PucyHok 22 — 3aBUCUMOCTb BbIXOAHOrO HanpsiXXeHUs BbICOKOro Ha L poBbIX
Bbixogax D[15:0], RDY, nIRQ, LED[1:0], SDO/TDO ot Temnepatypsbl T°, npu lo. =4 MA
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PucyHok 23 — Kopnyc H18.64-1B
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12 UHdopmaumnsa gna 3akasa

O603HauyeHue TemnepaTtypHbIn
MapkupoBka Twun kopnyca
MMUKPOCXEMbI AvanasoH
5600BIMy 5600BIMy H18.64-1B MUHyc 60 — 85 °C
K5600BIMYy K5600BIMy H18.64-1B MUHyc 60 — 85 °C
K5600BIMYK K5600BIM1Ye H18.64-1B 0-70°C

Mukpocxembl ¢ npuemkon «BlM» mapkupytoTcsa pomoom.
Mukpocxembl ¢ npuemkon «OTK» mapkupytotcst Oykson «K».
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NMPUNTOXXKEHUE 1. Pernctpbl KOHTponnepa

Ta6bnuua 9 — Pernctpbl KOHTpoOnnepa

H Homep | 3HauyeHue no
anmeHoBaHue OnucaHue
perucTpa | ymMonyaHuro
MAC CTRL 0x00 0xCOAO Pernctp ynpaesnexHnss MAC ypoBHEM KOHTpoOmnepa
MinFrame 0x01 0x0040 PerucTp 3agaHns MMHUManNbLHOW ANWHBI NakeTa
MaxFrame 0x02 0x0600 PerncTp 3agaHus MakcumarnbHOW ANVHbI NakeTa
CollConfig 0x03 0x0000 Pernctp ynpaBneHunst o06paboTkon Konnunsmm
IPGTx 0x04 0x0006 PerucTp 3agaHus mexnakeTHOro nHTepsana
(B 6uToBbIX MHTepBanax = 100 Hc)
MAC ADDR T 0x05 0Ox89AB Pernctp mnaawen Yyactn MAC-agpeca
MAC ADDR M 0x06 0x4567 Peructp cpegHen yactn MAC-agpeca
MAC ADDR H 0x07 0x0123 Pernctp crapwen yactn MAC-agpeca
HASHO 0x08 0x0000 Pernctp cnoea 0 HASH tabnuupl
HASH1 0x09 0x0000 Pernctp cnoea 1 HASH tabnuupl
HASH?2 0Ox0A 0x0000 Pernctp cnoea 2 HASH tabnuupl
HASH3 0x0B 0x8000 Pernctp cnoea 3 HASH tabnuupl
INT_MSK 0x0C 0x0000 PerncTtp macku npepbiBaHui
INT _SRC 0x0D 0x0000 Peructp donaros npepbiBaHU
PHY CTRL Ox0E 0x81D0 Pernctp ynpaesnexHunss PHY ypoBHeM KOHTponnepa
PHY STAT OxOF OXXXXX Pernctp coctosiHua PHY ypoBHs
RXBF_HEAD 0x10 Ox07FF Pernctp Ha4yana gaHHbIX 6ydepa npueMHuka
(ynpaBnsieTca nporpaMmMUCTOM U yKasblBaeT Ha
nocnegHuin ceoboaHbIn agpec B bydepe)
RXBF_TAIL 0Ox11 0x0000 Pernctp koHua aaHHbIX 6ydepa npuemHuka
(ynpaBnsieTca KOHTPOMEepoOM 1 yKkasbiBaeT Ha
nepebii cBOGOAHbIV agpec B bydepe)
0x12..0x13 3ape3epBnpoBaHO
STAT _RX_ALL 0x14 0x0000 CueTuuK KonnyecTBa BXOASLLMX MAKeTOB
(aowegwmnx oo MAC-ypoBHS)
STAT_RX_OK 0x15 0x0000 CueTuuk KonnyecTBa yCrneLwHo NPUHATBIX
BXOASALLMX NAKETOB
STAT_RX _OVF 0x16 0x0000 CyeTumk KonmyecTBa BXOOSALLNX NAKETOB,
BbI3BaBLIMX NepenonHeHne bydepa NMPM
STAT_RX_LOST 0ox17 0x0000 CueTuuk KonuyecTBa BXOOSLLNX NAKETOB,
NoTepsAHHbIX N3-3a HerotoBHOCTU MAC-ypoBHS K
npuemy (HEroTOBHOCTb AecKpunTopa)
STAT TX ALL 0x18 0x0000 CyeTumK KonnyecTBa NCXOAALLMX NAKETOB
STAT_TX OK 0x19 0x0000 CueTumk Konn4yecTBa yCrneLwHo 0TOCaHHbIX
NCXOOALLINX NaKeToB
Ox1A..0x1E 3ape3epBnpoBaHO
GCTRL Ox1F 0x4382 Pernctp ynpasnenus ctbika HOST-koHTponnep
[pumeyaHue — Apgpec perucrtpa B agpecHOM [MPOCTPAHCTBE BHELWHEW LUWHbI

onpegenseTcs kak <Homep peructpa> + Ox1FCO.

PesepBHble OMTbI PErMcTpoB Npu 3annUcm OOSMKHbI ycTaHaBnmBaTbCs B «0y».

3Ha4veHune pesepBHbIX OMTOB NPU YTEHUN HE ONpeaeneHo.

NoBeaeHne npu 3anucu No 3apes3epBnpoBaHHbIM agpecamM perMcTpoB He onpeaerieHo.
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GCTRL

Ta6bnuua 10 — OnucaHue 6uT peructpa GCTRL

O6o03Ha4YeHue

But

OnucaHue

GLBL_RST

15

O6Lwmin cbpoc Bcero KoHTponnepa
1 — cbpolueH;
0 — pabo4yee coCTosAHMNE

READ CLR_STAT

14

OumncTka CTaTUCTMKM MO YTEHMIO

1 — Npun YTeHUM perncTpoB/cnaroB COCTOSIHUSI OHU
oumLLatoTCs;

0 — ANst O4YMCTKM CTaTyCcoB HeobxoamMma 3anmcb

SPI_RST

13

COpoc BCTPOEHHOIO KOHTPOMepa nocrnegoBaTenbHOro nopta
1 — cbpoLueH;
0 — pabo4yee cocTosAHNE

ASYNC_MODE

12

MepekntoveHne mexay pexmnma opmmuposaHunsa curHana RDY
1 — aCUMHXPOHHbIN;
0 — CMHXPOHHbLIN

11..0

3apesepBUpoBaHO

MAC_CTRL

Ta6bnuua 11 — Onucanue 6mT peructpa MAC_CTRL

O6o03HauyeHue

Bburt

OnucaHue

TX_RST

15

C6poc NP MAC-ypoBHsi
1 — cOpolueH;
0 — paboyee cocTosHMe

RX_RST

14

C6poc NPM MAC-ypoBHs
1 — cbpoLueH;
0 — paboyee cocTosiHMe

DSCR_SCAN_EN

12

MepekntoveHune MNP B pexxMm cKaHMPOBaHNA LECKPUMTOPOB,
Korga nepexoj K crefytoLemy ocyLLecTBSeTCa BHe
3aBMCUMOCTU OT FTOTOBHOCTU

0 — npu HeroToBHOCTN GuTa RDY B none ynpaeneHus
oXungaHue;

1 — nepexof K cnegywemMy ecKkpunTopy

PAUSE_EN

11

PaspelueHune obpaboTkn Pause Frame
1 — naket PAUSE oGpabartbiBaeTca aBToMaTuyecku

PRO_EN

10

BkntoveHne npuema Bcex naketoB Hesasmcumo ot nx MAC-
agpeca

1 — BKIHOYEH;

0 — BbIKIHOYEH

BCA_EN

BkntoveHne npuema Bcex LUMPOKOBELLATENbHbIX MAaKeToB
1 — BKIIOYEH;
0 — BbIKMOYEH

MCA_EN

BkrnitoyeHune nprnema Bcex naketoB cooTBeTCTBYOWMX HASH-
Tabnuue

1 — BKJIIOYEH;

0 — BbIKIHOYEH

CTRL_FRAME_EN

PaspelueHune npnema ynpaBnaroLLmMX NakeTos
1 — BKJIIOYEH;
0 — BbIKITHOYEH

LONG_FRAME_EN

PaspelueHune npnema naketoB anvHon donee MaxFrame
1 — paspelueH;
0 — He paspelueH
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SHRT_FRAME_EN 5 |Pa3spelweHne npnema naketos anvHon meHee MinFrame
1 — paspelueH;
0 — He paspelueH

ERR FRAME EN 4 PaspelLueHne npméma nakeToB C oLnbKamm
B B 1 — paspellen;
0 — He paspelleH

BCKOF DIS 3 OTKnoYeHNe NHTepBarna oXxngaHus nepes NnoBTOPEHNEM
- OTMNpaBKuW NakeTa B Criy4ae KOonmsnm

1 — BKJIIOYEH;

0 — BbIKSTHOYEH

HALFD_EN 2 [MepekrntoveHne B pexxmum NonyayniekcHoro npuéemMa-nepenaym
1 — BKIHOYEH;
0 — BbIKIMOYEH

BIG ENDIAN 1 |[MepekntoveHne B pexum BIG ENDIAN dopmaTta gaHHbIX
B 1 — BKIHOYEH;
0 — BbIKNKOYEH

LB EN 0 |BknoyeHune TectoBoro 3amblkanus MNP Ha NTPM m/y ypoBHSAMM
B MAC n PHY

1 — BKJIHOYEH;

0 — BbIKMNKOYEH

COLLCONF
Ta6bnuua 12 — Onucanue 6muT peructpa COLLCONF
O603Ha4yeHune bur OnucaHue

RetriesLimit 11...8 |MakcumanbHOe BO3MOXHOE KOSMYECTBO MOMbITOK MNOBTOpa
nepegaum naketa (0 ... 15)

CollisionWindow 7...0 |Pasamep OKHa paspelleHHbIX Konnuaun. Ecnu konnuaus
crnyvyaetca B npefernax AaHHOrO OKHAa — OCyLecTBrseTcs
NnoBTOp Nepefayn naketa. B npoTuBHOM cnyyae coobuiaeTcs
06 owwnbke B nuHuMM. 3apaetca B 4-6MTOBbIX MHTEpBanax
(400 He).
0=0Hc
1 =400 HC
255 = ~100 mkc

IPGTX
Ta6bnuua 13 — OnucaHue 6mT peructpa IPGTX
O603Ha4yeHue bur OnucaHue

IPG 15...0 [MyvHMManbeHbIM MHTEPBan OTNpaBK/ NakeToB. 3a4aeTcs B
6uToBbIX HTEpBanax (100 Hc).
0=0Hc
1 =100 HC
2% = ~6 mc
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INT_MSK/INT_SRC

Ta6nuua 14 — Onucanue 6muT peructpa INT_MSK/ INT_SRC

O6o03Ha4eHue Bur OnucaHue
RXF 15 |WHamkaTop ycnewHoro npuemMa nakera
RXE 14 |MngukaTtop Hannyus owmboK Npu npueme naketa
RXC 13 |MHamkaTop npuema naketa ynpasneHus
RXBF FULL 12 |Mngukatop nepenonHenna 6ydepa NPM npu npueme naketa
RXD_nREADY 11 |/HaukaTop HEroTOBHOCTU TeKyLlero geckpuntopa B NPM
RXL 10 |WMHgukaTtop npuema naketa gnvHon 6onee MaxFrame
RXS 9 MHgukaTop npuema naketa gnvHon meHee MinFrame
TXF 7 ViHgukaTop ycnewHon nepegaymn nakerta
TXE 6 MHavkaTop Hanu4ms owmnboK Npy nepefade nakeTa
TXC 5 ViHoukaTop nepegayv nakerta ynpasneHus
4..1 |3apesepBMpoOBaHO
TX BUSY 0 MHaunkaTop npuHATUSA 1 obcnyxXuBaHusa naketa Pause
[MpumeyaHus:
INT_SRC - peructp dnaroB npepbiBaHun (1 — HanuymMe COOTBETCTBYHOLLEIO

cobbiTna). CHatme cnaroB ocywectBndetca 3anmcbio «1» B INT_SRC. JInbo uteHnem npm
yctaHoBreHHoMm 6ute GCRTL.READ_CLR_STAT =1.
INT_MSK — pernctp macku npepbiBaHmi (0 — 3anpeLueHo, 1 — paspeLleHo)

PHY CTRL
Ta6nuua 15 — Onucanue 6mT peructpa PHY _CTRL
O603HayeHune but OnucaHwue

RST 15 |C6poc BCTpoeHHOro KoHTponnepa PHY-ypoBHS
1 — cocTosiHne cbpoca;
0 — paboyee cocTosiHne

TXEN 13 |PaspeweHune pabotbl NP BcTpoeHHOro koHTponnepa PHY-
YPOBHS
1 - TP akTuBeH;
0 — OTKIIHOYEH

RXEN 12 |PaspeweHune pabotbl [NPM BCcTpoeHHOro koHTponnepa PHY -

YPOBHS
1 —INPM akTtuBeH;
0 — oTKknNto4eH

LINK_PERIOD 11:6 |MNepuopa cnegosaHus LINK nmnynbcoB B Mc +2mc. Mepuopg
oxnganusa LINK nmnynbscoB BaBoe 6onblue 3agaHHOro
nepuoga cnegosanunsa LINK nmnynbcoB (ananasoH 2...64 mc)

BASE_2 5 [lNepekntodyeHne Ha paboTy C KoakcnanbHbIM kabenem B
pexunme NonyaynsekcHoro npuema/nepeaayn

1 — noaknoYeHne No KoakcmanbHoMy kabento;

0 — nogkn4YeHne no BUTON nape

DIR 4  |lNopsgok nepegaydn 6utos B nonybante
1 - MSB;
0-LSB
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EARLY_ DV 3 BkntoueHune popmmpoBaHus curHana RxDV ogHoBpeMeHHO ¢
curHanom CRS

O— wTaTHbIKn, curHan RxDV dopmupyeTca BMecTe ¢ nepBbiMn
3Havawmmn Gutammu naketa (nocne npuema nonsa SFD);

1— paHHuK, curHan RxDV dopmupyetcsa Bmecte ¢ butamm
naketa

HALFD 2 BkritodeHue pexmma nonyaynnekcHoro npuemMa-nepegaydm
1 — nonyaynneKCHbIN Pexnm;
0 — OYNNIEKCHBIN PEXUM

DLB 1 BkntoueHune tectoBoro 3ambikanus MNP Ha NMPM Ha Bxoage
KoHTposnnepa PHY-ypoBH4A

1 — pexxum 3ambikaHus Bxogos NP Ha Bbixog NPM;

0 — WTATHbLIN PEXUM

LB 0 BkntoyeHune tectoBoro 3amblikanus MNP Ha NPM Ha Bbixoge
KoHTponnepa PHY-ypoBHs go aHanorosou yactu NMPM/TPL,
1 — pexxum 3amblkaHus Bbixogos NP Ha Bxog NPM;

0 — WTATHbLIN PEXUM

PHY STAT
Ta6nuua 16 — Onucanue 6muT peructpa PHY_STAT
O603HayYeHune bur OnucaHue
15..11 |3apesepBMpoBaHO
LINK 10 |MHamkaTop BCTPOEHHOro koHTposnepa PHY-ypoBHS o

HanU4Ynm NoaKNYeHNs B NMIMHUU
0 — ecTb Nogkno4YeHne;
1 — nogKnoYeHne oTCyTCTBYEeT

9..0 |3apesepBNpoBaHO

STAT_RX_ALL, STAT RX_OK, STAT _RX_OVF, STAT RX_LOST,
STAT _TX_ALL, STAT_TX_OK

Cuetumkn naketoB. OtcyeT BepgeTcs uuknmyeckn. B perumctpax STAT _RX _OK,
STAT_RX_OVF, STAT_TX_ALL u STAT_TX_ OK oTcyeT BegeTcs nNpn yCcTaHOBIEHHOM BuTte
IRQ_EN B none ynpasneHus COOTBETCTBYOLWEro geckpunrtopa. Ouncrka npon3eBoguTcs npu
yTeHuun (npu GCTRL.READ_CLR_STAT = 1) unu 3anucbto 0 B COOTBETCTBYHOLLMIA PETUCTP.
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NMPUNTOXXEHUE 2. fleckpunTop OTCbINlaeMbIX NakeToB

1514131211 | 10| 09| 08|07 [06]05]04]|03]02]01]00
s | & 2128
> < Ll —
a) P~ I I I I RC[2:0 (@) ]
= 5 g AR S LA
- o o @)
LEN [15:0] (Packet Length)
(reserved)
ADDR [15:0] (Packet Start Address)
[MpumeyaHue — 3Havawue GbITbl agpeca naketa 10...0.
Tabnuua 17 — buTtbl cnoBococTosiHusA aeckpuntopa MNPL
O603HayYeHune bur OnucaHwue
RDY 15 |MHamkaTop COCTOSHUA UCXOOSLLEro naketa
1 — cOCTOSIHME rOTOBHOCTU;
0 — oTnpaBneH/He 3anosiHeH
WRAP 14 |MHaunkaTop nocrnegHero geckpunropa B Tabnuue
1 — nepexof Kk geckpunrtopy #0
IRQ_EN 13 |PaspeweHune hopmmnpoBaHus npepbIBaHNN No nepegade
1 — pa3peLueHo;
0 — He paspeLlleHo
12..11 |3ape3epBrpoBaHO
PRE_DIS 10 |OTkntoyeHue nepegaydm npeamoynbl
1 — nepenaya npeambynbl OTKMNIOYEHA;
0 — cTaHOapPTHbIN NakeT
PAD_DIS 9 OTKkntoYeHne JononHeHna naketos AnnHon meHee MinFrame
A0 MUHUMansHon anvHbl PAD- cumonamm (0x00)
1 — fONONHEHWe He NPOU3BOAUTCS;
0 — gonornHeHne Npoun3BoaUTCS
CRC_DIS 8 OTkntoyeHne gononHeHns naketoB nosiem CRC32
1 — JONONHEeHNe He NPOU3BOANTCS;
0 — gonosiHeHne Npon3BoOANTCS
RTRY 7...4 |CyeT4MK KONMYEeCTBa NONbITOK NEepefayun nCxogaLwero nakerta
RL 3 MHOoukaTop MCNonb30BaHUSA paspeLleHHOro KonmyecTesa
NOBTOPEHUN B Clly4ae HeyCneLwHoOn OTNpaBkn NCXogaLwero
naketa
1 — 3a ycTaHOBSIEHHOE YMCIO NONbITOK NAKeT nepefaTb He
yaanochb
LC 2 NHaunkaTop Hannuusa Late Collision
1 — obHapyxeH curHan COL 3a npegenamm «OKHa KONIM3nny
1 |3apesepBrpoBaHO
CS 0 |MHgukaTop noTepu HecyLlen BO BpeMs nepeaayu naketa

1 — umeetcsa notepa curHana CRS B npouecce nepegayn
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NMPUNTOXXEHUE 3. fleckpunTop NnpUHMUMaeMbIX NakeToB

15|14 | 13 | 12 | 11 | 10 | 09 | 08 | O7 | 06 | O5 | 04 | 03 | 02 | 01 | OO
r | x
o Z [nd x

o | ) SIS|S |y | w|w | wi a

x| z|¢ S| o | >0 |24 W o | Q o
= O | »

LEN [15:0] (Packet Length)

(reserved)

ADDR [15:0] (Packet Start Address)

[MpumeyaHue — 3Havawume 6biTbl agpeca naketa 10..0.

Ta6bnuua 18 — butbl cnoBococtosiHusA aeckpuntopa NPM

O603HayYeHune bur OnucaHwue
RDY 15 |MHamkaTop COCTOSHUA UCXOASLLEro nakeTa
1 — roToOB K Npuemy nakeTa;
O— nakeT NpUHAT/HE roTOoB
WRAP 14 |MHaunkaTop nocrnegHero geckpunropa B Tabnuue
1- nepexof Kk geckpuntopy #0
IRQ_EN 13 |PaspeweHune opmmnpoBaHus npepbIBaHN No nepegade
1 — pa3peLleHo;
0 — He paspeLleHo
12..11 |3ape3epBrpoBaHO
MCA 10 |WHgukaTop npuema rpynnosoro naketa ¢ MAC-agpecom
cootBeTtcTBytowero HASH-tabnuue
1 — coBnageHune agpeca HASH-tabnuue
BCA 9 MHoukaTop npvema LWmMpoKoBeLlaTelbHOro nakeTa
1 — NpPUHAT WMpoKoBeLLaTeNbHbIN NakeT
UCA 8 MHaukaTop npuema nHaMBMayanbHOro naketa C nosiHbIM
coBnageHnem MAC-agpeca
1 — ToYHOE coBnageHve agpeca
CF 7 MHoukaTop npyemMa nakeTa ynpasreHus
1 — NPUHAT NakeT ynpaBrieHns
LF 6 MHugunkaTtop npuéma naketa gnmHon 6onee MaxFrame
1 — npuHAT nakeT anvMHHee MaxFrame
SF 5 Mhgukatop npyema naketa anvHon meHee MinFrame
1 — npuHAT nakeT Kopove MinFrame
EF 4 WHavkaTop Hanuums owmnbok npu npuemMe naketa (CBOAHbIN
61T no owmnbkam)
CRC_ERR 3  |WHaukaTop Hanuums owmnbkn CRC npu npuéme nakeTa
(1 — owmbka nposepkn CRC)
SMB_ERR 2 WHavkaTop Hanuums ownbkn B AaHHBIX NPU NpuemMe naketa
1 — owmnbKa B NPUHATLIX JaHHbIX
1 |3apesepBnpoBaHo
OR 0 |[WHaukaTop nepenonHeHus 6ydepa NMPM npu npueme naketa

1 — nepenonHeHne bydepa
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NMPUNTOXXEHUE 4. Anroputm npuema 1 nepegaym naketoB

Nepepaya Mpnem

| Nogrotoska nakera | ( I'Iop,rmosxaxnpmemy)

\\ naketa /
Y A 4
MpoynTaTb MpounTtaTb
ynpas/stoLLee c/10BO ynpassiolee c/I0B0O
JAeckpunTopa JAeckpuntopa
DSCR.CTRL DSCR.CTRL

[

RDY =0?
aa HeT
v v

YCTaHOBUTb HauasibHbIM
ajepc naketa
DSCR.ADDR

,, l

YcTaHOBUTbL ANUHY

MpoynTaTh cocToAHUE
DSCR.CTRL

naketa alics
DSCR.LEN
=0 o
MpounTaTb HayasibHbIN
*ADDR++ = DATA[j++] ajpec naketa
DSCR.ADDR
j=0
Mpountate ANMHY
naketa
DSCR.LEN
HeT
Y
YcTaHOBUTbL R
DSCR.CTRL.RDY =1 DATAL+] = "ADDRs+ 4—‘
Het
A 4
Mpountath
DSCR.CTRL 4—‘
YcraHoBUTb
> DSCR.CTRL.RDY =0
S AN , v ,
/O6p360TKa CTaTyca\ / 06paboTka \
( nepesaaiun ) - qen:DHoro —
\__ DSCRCTRL ./ DR/

Mpoxoa no Tabnuue
[EeCKPUNTOpPOB
C )

e/

\ 4

O6pabotka DSCRI[i]
(npuem/nepegava)

/DSCR[iLWRAP =1

.

HeT

v

i++

i=0

PucyHok 24 — AnropuTMm npuemMa v nepeaayu naketos
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NMPUNOXEHMUE 5. ApanBep (C/C++, TMS320C54x)

[parBep COCTOMT 13 YeTbipex hannos (MUCTUHT bannoB NPUBELEH HUXKE):

«MAC.c» — COAEPXUT onpeaeneHns YHKUNA N BHYTPEHHUX
nepemMeHHbIX;

«BUFF.c» — coaepxuT o6baBneHns bycdepoB n Tabnuy 4eCKpUNTOpPOB;

«MAC.h» — COAEPXKUT 00BABNEHMS BHELUHUX (PYHKUUI U NEPEMEHHDIX,

a Tarke MakpoonpeneneHns KOHCTaHT U PerMcTpoBon
mMoaenu koHTponnepa J1BC;

«MAC _types.h» — COOEPXUT onpeaeneHns CTPYKTyp YNpaBnieHus n JaHHbIX
ncnonb3yembix B koHTponnepe JIBC.

MpenoctaBnsemMble YHKLNK:

MAC _init — MHAUManusauma ynpaensitomnx CTPYKTYp;

Send_ETH _Pack - 3anucb naketa B 6ydpep MNPL n cooTBeTCTBYIOLENO
aeckpunrtopa B bydep 4eckpunTopos;

Receive_ETH_Pack — 4teHune naketa ua 6ycgepa NPM n ouncrkomn
COOTBETCTBYIOLLLEro 4ecKpunTopa;

chk_Send_OK — NPOBEpPKA YCMNELIHOCTN OTNPAaBKM NAKETa;

chk_Receive_Ready — npoBepka Hann4yns NpuHSATOro naketa.

MpepocTaBnsemble CTPYKTYpbl:
OCHOBHbIE:
t MAC — CTpyKTypa Habopa perncTpoB ynpaBneHus
kKoHTponnepom J1BC;
t TX_ Buffer_Descriptor — cTpykTypa geckpuntopa naketa ansa MNPL;
t RX_Buffer_Descriptor — cTpykTypa geckpuntopa naketa ans NPM,;

t ETH Pack — cTpykTypa naketa IEEE802.3/Ethernet;
BCNoMoOraTesibHbl€e:
t MAC_CTRL — CTPYKTypa noneu pernctpa ynpasnenus NPM/MNP;

t MAC_PACKETLEN - cTpyKkTypa ykasaTernen MUHUManosHOMW U
MaKCUMarbHOW AfVHbI NaKeTOoB.;

t MAC_COLCONF — CTPYKTYypa noseun pernctpa ynpasneHus obpaboTkon
KONnn3um;

t INT_SOURCE — CTPYKTYypa nonewn pernctpa UCTOYHUKOB NMpepbiBaHUMN;

t_ INT_MASK — CTPYKTYypa nosien pernctpa MackupoBaHus
MCTOYHUKOB NpepbIBAHUN;

t PHY_CTRL — CTPYKTYypa nosien pernctpa ynpasneHus Moaynem
PHY;

t PHY_STAT — CTPYKTYypa nosien perncrpa crioBOCOCTOSHUS Mogyns
PHY;

t GCTRL — CTPYKTypa nosneun pernctpa obLuero ynpasneHust

koHTponnepom J1BC.
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lanc_546.cmd (TMS320C546)

v

Fededededehdededededefehdehdedddefdededede Nl ddehddeddnd

Tedededededededededededededd

LNK.CMD - V2.00 COMMAND FILE FOR LINKING C PROGRAMS

L

NN GG GG OGO G OGO OGN

Usage: 1nk500 <obj files...> -0 <out file> -m <map file> Ink.cmd *
c1500 <src files...> -z -0 <out file> -m <map file> Tnk.cmd -

S

3

Description: This file is a sample command file that can be used
for Tinking programs built with the C54x C Compiler.
This file has been designed to work for
548 C54x device.
Use it as a guideline; you may want to make alterations
appropriate for the memory layout of the target
system and/or your application.

st

s s s sk

s

Notes: (1) You must specify the directory in which rts.1ib is
Tocated. Either add a "-i<directory>" line to this
file, or use the system environment variable C_DIR to
specify a search path for the libraries.

ek

B S S R S R S ORI R R S OB R R
st s

) 1f the run-time library you are using is not
named rts.Tib, be sure to use the correct name here.

R R e R R e R O R R R

S

5

MEMORY {
PAGE O: /* program memory */
/* PROG_RAM (RwWX): origin = 0x0080, length = 0x7f80%*/
/* PROG_EXT (RWX): origin = 0x8000, length = 0x7f80%*/
PROG_RAM (RWX): origin = 0x1480, length = 0x2C00

PROG_EXT (RWX): origin - 0x8000, length = 0x4000

VECTORS (RWX): origin 0x1400, Tength 0x0080 /* boot interrupt vector table

location */
PAGE 1: /* data memory, addresses 0-7Fh are

reserved */

DATA_RAM (RW): origin = 0x0080, length = 0x7f80

DATA_EXT (RW): origin = 0x8000, length = 0x6000

MAC_RXBF (RW): origin = OxE000, length = 0x0800

MAC_RXBD (RW): origin = OxE800, length = 0x0100

MAC_TXBF (RW): origin = OxF000, length = 0x0800

MAC_TXBD (RW): origin = OxF800, length = 0x0100

MAC_RG (RW): origin = OXFFCO, Tength = 0x0020

} /% MEMORY */

SECTIONS {
.text >  PROG_RAM | PROG_EXT PAGE 0 /* code */
.switch > PROG_RAM PAGE 0 /* switch table info */
.cinit > PROG_RAM PAGE 0
.vectors >  VECTORS PAGE 0 /* interrupt vectors */
.cio >  DATA_RAM PAGE 1 /* C I/0 */
.data > DATA_RAM | DATA_EXT PAGE 1 /* initialized data */
.bss >  DATA_RAM | DATA_EXT PAGE 1 /* global & static variables */
.const > DATA_RAM PAGE 1 /* constant data */
.sysmem > DATA_RAM | DATA_EXT PAGE 1 /* heap */
.stack >  DATA_RAM | DATA_EXT PAGE 1 /* stack */
.csldata > DATA_RAM PAGE 1
.RG_sect >  MAC_RG PAGE 1
.XB_sect > MAC_TXBF PAGE 1
.RB_sect > MAC_RXBF PAGE 1
.XD_sect > MAC_TXBD PAGE 1
.RD_sect > MAC_RXBD PAGE 1

} /* SECTIONS */
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MAC.c

// Project: Ethernet MAC

// Author: Stanislav V. Afanas'ev
// Company: Milandr

// File: MAC.C

// Version: 1.2

// Date: 22.11.07

#include "MAC.h"

#define irq_INTO 0x10
#define irg_INT1l 0x11
#define irg_INT2 0x12
#define irq_INT3 0x13
// must be at (BASE + Ox1FCO)

extern t_MAC MAC_RG;
// must be at (BASE + 0x1800)

extern t_TX_Buffer_Descriptor
// must be at (BASE + 0x0800)

extern t_RX_Buffer_Descriptor
// must be at (BASE + 0x1000)

extern unsigned int TX_buff[BUFF_SIZE];
// must be at (BASE + 0x0000)

extern unsigned int RX_buff[BUFF_SIZE];

TX_Descriptors[DSCR_CNT];

RX_Descriptors[DSCR_CNT];

t_PACK_state
t_PACK_state

unsigned int

stat_TX_PKG;
stat_RX_PKG;

free_size_TX = BUFF_SIZE;

static unsigned int *ptr_TX_BUFF;
T_INT_SOURCE int_SRC;
unsigned int TMP;
unsigned int *dst;
unsigned int *src;
unsigned int err;
unsigned int err_count;

}nterrupt void c_intl6()

int_SRC.all = MAC_RG.INT_SOURCE.all;
{/ MAC_RG.INT_SOURCE.all = int_SRC.all;
//= -
void MAC_reset(void) // done

unsigned 1int i;

MAC_RG.GCTRL.bit.GLBL_RST = 1;
RX_Descriptors[0].RX_ctrl.all = 0x0000;
TX_Descriptors[0].TX_ctrl.all = 0x0000;

ptr_TX_BUFF (void *) dflt_addr_Tx_BF;

MAC_MEM_clear();
MAC_MEM_test();
MAC_MEM_clear();

}
//= -
void MAC_MEM_clear(void) // done
unsigned int i;
for(1 = 0; i< sizeof(TX_buff);i++) TX_buff[i] = 0;
; for(i = 0; i< sizeof(RX_buff);i++) RX_buff[i] = 0;
//= =
void MAC_MEM_test(void) // done
unsigned 1int i;
err = 0;
err_count = 0;
for(i = 0; i< sizeof(TX_buff);i++) TX_buff[i] = OXFFFF;
for(i = 0; i< sizeof(RX_buff);i++) RX_buff[i] = OXFFFF;
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for(i = 0; i< sizeof(TX_buff);i++) if(TX_buff[i] != OXFFFF) err_count = err +1;;
for(i = 0; i< sizeof(RX_buff);i++) if(RX_buff[i] != OXFFFF) err_count = err +1;;
MAC_MEM_clear();
{/whi]e(l)
for(i = 0; i< sizeof(TX_buff);i++) MAC_MEM_CELL_test(&TX_buff[i], i);
for(i = 0; i< sizeof(RX_buff);i++) MAC_MEM_CELL_test(&RX_buff[i], 1i);
}
//= , , , ,
void MAC_MEM_CELL_test(unsigned int *addr, unsigned int value) // done
*addr = value;
p if(*addr A value) err_count = err +1;//printf("RX_buff init error at %X (%x)\n",addr,*addr);
*addr A= value;
if(*addr A value) err_count = err +1;//printf("RX_buff init error at %X (%x)\n",addr,*addr);
*addr A= value;
y if(raddr) err_count = err +1;//printf("RX_buff init error at %X (%x)\n",addr,*addr);
}
//= === -
void MAC_init(void) // done
MAC_RG.GCTRL.al1 = dfTt_GCTRL;
MAC_RG.base_MAC_RG = dfl1t_addr_RG;
MAC_RG.base_MAC_RXBF = dfl1t_addr_Rx_BF;
MAC_RG.base_MAC_TXBF = dflt_addr_Tx_BF;
MAC_RG.base_MAC_RXBD = dfl1t_addr_Rx_BD;
MAC_RG.base_MAC_TXBD = dflt_addr_Tx_BD;
MAC_RG.MAC_CTRL.all = dfTt_MAC_CTRL;
//BIT_TX_RST | BIT_RX_RST | BIT_READ_CLR_STAT | BIT_BIG_ENDIAN

//BIT_PRO_EN | BIT_BCA_E
BIT_ERR_FRAME_EN
//BIT_HALFD_EN | BIT_BCK

MAC_RG . PACKETLEN.MIN
MAC_RG . PACKETLEN . MAX_FRAME
MAC_RG.COLLCONF.al1
MAC_RG.IPGT
MAC_RG.MAC_ADDR[0]
MAC_RG.MAC_ADDR[1]
MAC_RG.MAC_ADDR[2]
MAC_RG.INT_MASK.all
MAC_RG.HASH[0]
MAC_RG.HASH[1]
MAC_RG.HASH[2]
MAC_RG.HASH[3]
MAC_RG.PHY_CTRL.a11
//BIT_PHY_RST |
MAC_RG .RXBF_HEAD
MAC_RG.RXBF_TAIL

N | BIT_MCA_EN | BIT_CTRL_FRAME_EN | BIT_LONG_FRAME_EN | BIT_SHORT_FRAME_EN |
OF_DIS | BIT_LB_EN

df1t_MinFrame;
df1t_MaxFrame;
df1t_collconfig;
df1t_IPGTx;

_FRAME

dfT1t_MAC_ADDR_H;
df1t_MAC_ADDR_M;
dfT1t_MAC_ADDR_T;
dfTt_INT_MASK;
0x0000;

0x0000;

0x0000;

0x8000;

df1t_PHY_CTRL;

BIT_PHY_EXT_EN | BIT_PHY_ERLY_DV | BIT_PHY_HALFD | BIT_PHY_DLB | BIT_PHY_LB

= dflt_addr_Rx_BF + sizeof_RxBF -1;
= dflt_addr_Rx_BF;

[/
int chk_send_ok(unsigned int *Dscr_Num)

if(!TX_Descriptors[*Dscr_Num] .TX_ctrl.bit.RDY)

stat_TX_PKG.num
stat_TX_PKG.stat
free_size_TX

if(free_size_TX > BUFF_SIZE)

free_size_TX

return O0;

else

return -1;

*Dscr_Num;
= TX_Descriptors[*Dscr_Num].TX_ctrl.all;
+=(TX_Descriptors[*Dscr_Num].len);

= BUFF_SIZE;

int chk_Receive_Ready(unsigned int *Dscr_Num)

if(IRX_Descriptors[*Dscr_Num].RX_ctrl.bit.EMPTY)
{

stat_RX_PKG.num
stat_RX_PKG.stat

= *Dscr_Num;
= RX_Descriptors[*Dscr_Num].RX_ctrl.all;
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[/

return O0;

else
return -1;

int

Send_ETH_Pack(unsigned int *Dscr_Num, t_ETH_Pack *PKG, unsigned int PARAM)
int i;

if(PKG->1en > free_size_TX)
return -1;
if(TX_Descriptors[*Dscr_Num].TX_ctrl.bit.RDY)
return -2;

TX_Descriptors[*Dscr_Num].data = ptr_TX_BUFF;
TX_Descriptors[*Dscr_Num].len = PKG->len +14;
dst = ptr_TX_BUFF;

src = (void*) PKG->DA;
for(i = 3; 1 >0; i--)

*dst++ = *src++; . .
dst = (void*) (MAC_TX_BUFF_BASE_ADDR | (((unsigned int) dst) & BUFF_SIZE-1));

src = (void*) PKG->SA;

for(i = 3; 1 >0; i--)

*dst++ = *src++; ) )
dst = (void*) (MAC_TX_BUFF_BASE_ADDR | (((unsigned int) dst) & BUFF_SIZE-1));

*dst++ = PKG->len;
dst = (void*) (MAC_TX_BUFF_BASE_ADDR | (((unsigned int) dst) & BUFF_SIZE-1));

src = (void*) PKG->data;
for(i = (PKG->len/2)+1; i >0; i--)

*dst++ = *Src++;

dst = (void*) (MAC_TX_BUFF_BASE_ADDR | (((unsigned int) dst) & BUFF_SIZE-1));
ptr_TX_BUFF = dst;
TX_Descriptors[(*Dscr_Num)++].TX_ctrl.all = PARAM;

if(PARAM & BIT_TX_DSCR_WRAP)
*Dscr_Num = 0;

else

*Dscr_Num &= ((DSCR_CNT*DSCR_SIZE)-1);
free_size_TX -= PKG->Ten;
return 0;

Receive_ETH_Pack(unsigned int *Dscr_Num, t_ETH_Pack *PKG, unsigned int PARAM)
int i; )

unsigned int Tlen;

len = RX_Descriptors[*Dscr_Num].len;

if(len < 16 )
return -1;

src (void*) RX_Descriptors[*Dscr_Num].data;
dst (void*) PKG->DA;
?or(i =3; 1 >0; i--)

*dst++ = *Src++;
src = (void*) (MAC_RX_BUFF_BASE_ADDR | (((unsigned int) src) & BUFF_SIZE-1));

dst = (void*) PKG->SA;
for(i = 3; i >0; i--)
*dst++ = *Src++;
src = (void*) (MAC_RX_BUFF_BASE_ADDR | (((unsigned int) src) & BUFF_SIZE-1));
PKG->Ten = *src++;
src = (void*) (MAC_RX_BUFF_BASE_ADDR | (((unsigned int) src) & BUFF_SIZE-1));

dst = (void*) PKG->data;
for(i = ((PKG->len / 2)+(PKG->Ten & 0x1)); i >0; i--)
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*dst++ = *src++; ) .
src = (void*) (MAC_RX_BUFF_BASE_ADDR | (((unsigned int) src) & BUFF_SIZE-1));

MAC_RG.RXBF_HEAD = (unsigned int) src -1;
RX_Descriptors[(*Dscr_Num)++] .RX_ctrl.all = PARAM;

if(PARAM & BIT_RX_DSCR_WRAP)
*Dscr_Num = 0;
else
*Dscr_Num &= ((DSCR_CNT*DSCR_SIZE)-1);

return 0;

BUFF.c (TMS320C456)

#include "MAC.h"

#pragma DATA_SECTION(MAC_RG,".RG_sect")
t_MAC MAC_RG;
#pragma DATA_SECTION(TX_Descriptors,".XD_sect")
t_TX_Buffer_Descriptor TX_Descriptors[DSCR_CNT];
#pragma DATA_SECTION(RX_Descriptors,".RD_sect")
t_RX_Buffer_bDescriptor RX_Descriptors[DSCR_CNT];
#pragma DATA_SECTION(TX_buff,".XB_sect")
unsigned int TX_buff[BUFF_SIZE];
#pragma DATA_SECTION(RX_buff,".RB_sect")
unsigned int RX_buff[BUFF_SIZE];
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/ :
// Project:

Ethernet MAC

// Author: sStanislav V. Afanas'ev

// Company: Milandr

// File: MAC.h

// Version: 1.2

// Date: 22.11.07

// Description:

//

/=

//========== MAC address space

#ifndef __MAC__

#define __MAC__

#include "MAC_types.h"

#define DSCR_CNT 32 // 32 descriptors

#define DSCR_SIZE 8 // 32 descriptors

#define BUFF_SIZE (4096/2) // 4096 kb WORD accessed

#define BUFF_DSCR_SIZE (DSCR_CNT*8/2) // 8-byte length descriptors WORD accessed

#define RG_SET_SIZE 32 // 32 2byte registers

#define MAC_SPC_BASE 0OxE000 // MC/MP Memory space size

#define MAC_SPC_SIZE 0x2000 // MC/MP Memory space size

#define MAC_RX_BUFF_BASE_ADDR (MAC_SPC_BASE + (0*BUFF_SIZE)) // RX buffer is
placed on top of MC/MP memory space

#define MAC_TX_BUFF_BASE_ADDR  (MAC_SPC_BASE + (2*BUFF_SIZE)) // TX buffer is
placed on top of MC/MP memory space
before RX buffer

#define MAC_RX_BD_ADDR (MAC_RX_BUFF_BASE_ADDR + BUFF_SIZE) // RX buffer
decriptors is placed just before TX
buffer

#define MAC_TX_BD_ADDR (MAC_TX_BUFF_BASE_ADDR + BUFF_SIZE) // TX buffer
decriptors is placed just before RX
buffer decriptors

#define MAC_RG_BASE_ADDR (MAC_SPC_BASE + MAC_SPC_SIZE - 2*RG_SET_SIZE)// MAC register set
is plased on top of MC/MP IO space

//============= INT_MASK/INT_SOURCE

J)———————— BIT POSITION -——-————m—mm o e

#define bit_RXF 15 // WHAMKaTop ycnewHoro npuéma nakeTa

#define bit_RXE 14 // WVHAMKaTOp Hanuums owmbok npu npuéme nakeTa

#define bit_RXC 13 // MWVHAMKaTop npuéma nakeTa ynpaBieHus

#define bit_RXBF_FULL 12 // WHAMKaTop nepenosiHeHwus bydepa MPM npu npuéma naketa

#define bit_RXD_nREADY 11 // (3ape3epBMpOBaHO)

#define bit_RXL 10 // WVHAMkaTop nNpuéma nakeTa AJMHOM bonee MaxFrame

#define bit_RXS 9 // WHAMKaTOp npuéma nakeTta AJMHOW MeHee MinFrame

#define bit_MISSED_PKG 8 // (3ape3epBUpPOBAHO)

#define bit_TXF 7 // WHAMKATOp YCMewHoW nepeaauyn nakerta

#define bit_TXE 6 // WVHAMKaATOp Hanuums owmboKk Nnpu nepegaye nakerta

#define bit_TXC 5 // VHAMKaATOp nepejayM nakeTa yrnpaBieHus

#define bit_TXBF_EMPTY 4 // (3ape3epBUpPOBAHO)

#define bit_TXBF_EXHAUST 3 // (3ape3epBUpPOBAHO)

#define bit_TX_BUSY 0 // WVHAMKATOp NPUHATMA U obCNykuBaHWA nakeTa Pause

————————— BIT MASK -—-—-—-------—-—-————— - ———

#define BIT_RXF (1<<bit_RXF)

#define BIT_RXE (1<<bit_RXE)

#define BIT_RXL (1<<bit_RXL)

#define BIT_RXS (1<<bit_RXS)

#define BIT_RXC (1<<bit_RXC)

#define BIT_RXBF_FULL (1<<bit_RXBF_FULL)

#define BIT_RXD_NREADY (1<<bit_RXD_nREADY)

#define BIT_TXF (1<<bit_TXF)

#define BIT_TXE (1<<bit_TXE)

#define BIT_TXC (1<<bit_TXC)

#define BIT_TXBF_EMPTY (1<<bit_TXBF_EMPTY)

#define BIT_TXBF_EXHAUST (1<<bit_TXBF_EXHAUST)

#define BIT_TX_BUSY (1<<bit_TX_BUSY)

//============= MAC_CNTRL

J)————————- BIT POSITION -———————m—mmmm oo

#define bit_TX_RST 15 // Cbpoc NMPA MAC-ypoBHS (aKTUBHbIM ypoBeHb "1" )

#define bit_RX_RST 14 // Cbpoc NMPM MAC-ypoBHS (QKTWBHbIM ypoBeHb "1" )

#define bit_TX_DSCR_SCAN_EN 12 // TNepekniyeHne MPL B pexuM CKAHUPOBAHWUA AECKPUNTOPOB, KOrAd

nepexoA K cCreaywlemy oCyuwecTBNAeTCSA BHe 3aBMCUMMOCTU OT
roTOBHOCTU (AaKTUBHbIM ypoBeHb "1"
#define bit_PAUSE_EN 11 // Pa3pelweHns obpaboTkum Pause Frame (akTMBHbIA ypoBeHb "1" )
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#define bit_PRO_EN 10 // BKNw4MeHMe npuvémMa BCEX NAKETOB HE3aBUCMMO OT MX MAC-aapeca
(akTuBHbIA ypoBeHb "1" )
#define bit_BCA_EN 9 // Bknmqumglﬂpgéma BCEX WMpOKoBeWaTebHbIX NakeToB (aKTUBHbIN
ypOBeHb
#define bit_MCA_EN 8 // BKNw4YeHMe npuvémMa BCEX NAKETOB COOTBETCTBYHWWMX HASH-y
(akTuBHbIN ypoBeHb "1"
#define bit_CTRL_FRAME_EN 7 // PaspgmeHme npuéma ynpasnswowmx naketoB (aKTWUBHbIA YPOBEHb
nyn
#define bit_LONG_FRAME_EN 6 // Pa3pemeH“i"n Méma nakeToB AfMHOW 6onee MaxFrame (aKTUBHbIN
ypoBeHb
#define bit_SHORT_FRAME_EN 5 // Pa3pemeH“§"ngméma NakeToB JAJ/IMHOW MeHee MinFrame (aKTWBHbIN
ypoBeHb
#define bit_ERR_FRAME_EN 4 // gaspemeHme npuéma naketoB C ownbkamu (aKTUBHbIN ypoBeHb "1"
#define bit_BCKOF_DIS 3 // OTKIKYEeHUEe WHTepBana OXMAAHUSA Nepej NOBTOPEHWEM OTMNPaBKU
naketa B cayyae komnvsum (akTUBHbIM ypoBeHb "1" )
#define bit_HALFD_EN 2 // TlepeksinyeHne B pPexuMm MNoayAynaeKCHbX Npuéma-nepenayu
(aKTuBHbIM ypoBeHb "1" )
#define bit_BIG_ENDIAN 1 // nepekaneﬂme)s pexum BIG ENDIAN ¢opmaTa AaHHbiX (aKTUBHbIN
ypoBeHb 1"
#define bit_LB_EN 0 // BKJOMEHWe TeCTOBOro 3amblkaHus MPA Ha MPM M/y ypoBHsMM MAC
M PHY (aKTuBHbIA ypoBeHb "1" )
————————— BIT MASK -------——————————— oo —————
#define BIT_TX_RST (1<<bit_TX_RST)
#define BIT_RX_RST (1<<bit_RX_RST)
#define BIT_TX_DSCR_SCAN_EN (1<<bit_TX_DSCR_SCAN_EN)
#define BIT_PAUSE_EN (1<<bit_PAUSE_EN)
#define BIT_PRO_EN (1<<bit_PRO_EN)
#define BIT_BCA_EN (1<<bit_BCA_EN)
#define BIT_MCA_EN (1<<bit_MCA_EN)
#define BIT_CTRL_FRAME_EN (1<<bit_CTRL_FRAME_EN)
#define BIT_LONG_FRAME_EN  (l<<bit_LONG_FRAME_EN)
#define BIT_SHORT_FRAME_EN (l<<bit_SHORT_FRAME_EN)
#define BIT_ERR_FRAME_EN (1<<bit_ERR_FRAME_EN)
#define BIT_HALFD_EN (1<<bit_HALFD_EN)
#define BIT_BCKOF_DIS (1<<bit_BCKOF_DIS)
#define BIT_BIG_ENDIAN (1<<bit_BIG_ENDIAN)
#define BIT_LB_EN (1<<bit_LB_EN)
//============= TX_DESCRIPTOR_CTRL
Y — BIT POSITION ----—-——m—mmmm—mmmm e m e
#define bit_TX_DSCR_RDY 15 // WHAMKaATOp cocTosaHus ucxoasawero naketa (1l-rotoB, O-
oTnpaBneH/He 3anosiHeH)
#define bit_TX_DSCR_WRAP 14 // VIHAMKATOp nociepHero peckpuntopa B Tabnuue (l-nepexos kK
peckpunTtopy #0)
#define bit_TX_DSCR_IRQ_EN 13 // Pa3pg$eHme tbopMmnpoBaHUA npepbiBaHUM no nepegade (1-Bkna., O-
BbIK/1.
#define bit_TX_DSCR_PRE_DIS 10 // OTKModeHue nepepauum npeambynsl (1-nepepaya npeambysbl
OoTK/4YeHa, O-CTaHAAPTHbIM NakeT)
#define bit_TX_DSCR_PAD_DIS 9 // OTK/4eHue AONONHEeHWS NAKeTOB AJIMHOW MeHee MinFrame Ao
MUHUMaNnbHOM ANWHbI PAD-Mu (1-AOnNoONHeHWe He NpPOW3BOAUTCS,
JOMNOJIHEHUA MPOU3BOAUTCS)
#define bit_TX_DSCR_CRC_DIS 8 // OTK/l4eHue AONONHEeHWs NakeToB nosnem CRC32
#define bit_TX_DSCR_RL 3 // VIHAMKATOp UCYepnaHus pa3pelwéHHOro Kon-Ba MOBTOPEHUs B
Cc/lyyae HeycnewHow OTMPaBKM UCXoAsAlWero nakerta
#define bit_TX_DSCR_LC 2 // WHAMKaTOp Hanmuua Late Collision
#define bit_TX_DSCR_UR 1 // Underrun
#define bit_TX_DSCR_CS 0 // WHAMKATOp noTepu Hecywen BO BpeMs nepejayun nakerta
————————— BIT MASK —-------—-——=——————————————————————
#define BIT_TX_DSCR_RDY (1<<bit_TX_DSCR_RDY)
#define BIT_TX_DSCR_WRAP (1<<bit_TX_DSCR_WRAP)
#define BIT_TX_DSCR_IRQ_EN (l<<bit_TX_DSCR_IRQ_EN)
#define BIT_TX_DSCR_PRE_DIS (1l<<bit_TX_DSCR_PRE_DIS)
#define BIT_TX_DSCR_PAD_DIS (l<<bit_TX_DSCR_PAD_DIS)
#define BIT_TX_DSCR_CRC_DIS (1l<<bit_TX_DSCR_CRC_DIS)
#define BIT_TX_DSCR_RL (1<<bit_TX_DSCR_RL)
#define BIT_TX_DSCR_UR (1<<bit_TX_DSCR_UR)
#define BIT_TX_DSCR_LC (1<<bit_TX_DSCR_LC)
#define BIT_TX_DSCR_CS (1<<bit_TX_DSCR_CS)
#define MSK_TX_DSCR_RTRY 0x00F0 // Retry count
//= === RX_DESCRIPTOR_CTRL
Y/ —— BIT POSITION -—--—-——————mmmmmmmmmmm oo

#define bit_RX_DSCR_RDY
#define bit_RX_DSCR_WRAP
#define bit_RX_DSCR_IRQ_EN
#define bit_RX_DSCR_nRDY
#define bit_RX_DSCR_MCA
#define bit_RX_DSCR_BCA
#define bit_RX_DSCR_UCA
#define bit_RX_DSCR_CF
#define bit_RX_DSCR_LF
#define bit_RX_DSCR_SF

15 // VHAMKATOp COCTOAHUA ucxopduwero naketa (1-rotoB K npuémy
naketa, 0-nakeT NpuMHAT/He roTOB)

14 // WHAMKATOp nocneaHero aeckpunrtopa B Tabnuue (1l-nepexon K
peckpuntopy #0)

13 // Pa3p§$eHMe (opMupoBaHua npepbiBaHun no nepepadye (l-Bkn., 0-
BbIK/1.

11 // (3ape3epBUpoOBaAHO)

10 // WHAMKaTop npuéma rpynnoBOoro naketa C MAC-aapecom
cooTBeTCTBYWWero HASH-Tabnuue

9 // VHAMKaATOp Npuéma WUPOKOBelaTe/bHOro nakeTa

8 // WHAMKaATOp npuéma WHAMBMAYANbHOMO NakeTa C MOJIHbIM
coBnaaeHunem MAC-ajgpeca

7 // VHAMKaTop npuéma nakeTta ynpaBeHus

6 // WHAMKaTop npuéma nakeTta AJMHOM b6onee MaxFrame

5 // VHAMKaTOp npuéma nakeTa AJMHOM MeHee MinFrame
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#define bit_RX_DSCR_EF 4 // WHAMKaATOp Hanuuua owmbok npu npuéme naketa (CBOAHbIN BUT no
ownMbkam CM. Huxe)

#define bit_RX_DSCR_CRC_ERR 3 // VIHAMKATOp Hanuuma owmbku CRC npu npuéme nakeTta

#define bit_RX_DSCR_SMB_ERR 2 // VIHAMKATOP HanuumMa owMbOKM B AaHHbIX NpU npuéme nakera

#define bit_RX_DSCR_LC 1 // WHAMKaTop Hanmuua Late Collision

#define bit_RX_DSCR_OR 0 // ViHAMKaTOp nepenonHeHus bydepa MPM npu npuéme nakera

//-=-===-==- BIT MASK -------===-==———-——————————————————

#define BIT_RX_DSCR_RDY (1<<bit_RX_DSCR_RDY)

#define BIT_RX_DSCR_WRAP (1<<bit_RX_DSCR_WRAP)

#define BIT_RX_DSCR_IRQ_EN (1l<<bit_RX_DSCR_IRQ_EN)

#define BIT_RX_DSCR_NRDY (1<<bit_RX_DSCR_NRDY)

#define BIT_RX_DSCR_SMB_ERR (l<<bit_RX_DSCR_SMB_ERR)

#define BIT_RX_DSCR_CRC_ERR (1l<<bit_RX_DSCR_CRC_ERR)

#define BIT_RX_DSCR_LC (1<<bit_RX_DSCR_LC)

#define BIT_RX_DSCR_OR (1<<bit_RX_DSCR_OR)

#define BIT_RX_DSCR_MCA (1<<bit_RX_DSCR_MCA)

#define BIT_RX_DSCR_BCA (1<<bit_RX_DSCR_BCA)

#define BIT_RX_DSCR_UCA (1<<bit_RX_DSCR_UCA)

#define BIT_RX_DSCR_CF (1<<bit_RX_DSCR_CF)

#define BIT_RX_DSCR_LF (1<<bit_RX_DSCR_LF)

#define BIT_RX_DSCR_SF (1<<bit_RX_DSCR_SF)

#define BIT_RX_DSCR_EF (1<<bit_RX_DSCR_EF)

/=== ; ;

#define bit_DSCR_RDY bit_TX_DSCR_RDY

#define BIT_DSCR_RDY (1<<bit_TX_DSCR_RDY)

//= ======= COLCONFIG

Y — BIT POSITION -—--———mm—mmmm—mmmmmmmmmmm e

#define MSK_RetriesLimit 0x0F00

#define MSK_Co111sionwindow 0x00FF

//============= PHY_CNTRL

e BIT POSITION —------—=—=———————mm—moooo o

#define bit_PHY_RST 15 // CbpoC BCTPOEHHOIr0 KOHTpossiepa PHY-ypoBHA (aKTWBHbIA YPOBEHb
R

#define bit_PHY_EXT_EN 14 // TlepeknwyeHne Ha paboTy C BHEWHWM KOHTPONEPOM PHY-ypoOBHs
(aKTVBHbIN ypoBeHb "1" )

#define bit_PHY_TXEN 13 // Pa3peweHue paboTbl MNP BCTPOEHHOrO KOHTposiepa PHY-ypoOBHSA
(aKTuBHbIN ypoBeHb "1" )

#define bit_PHY_RXEN 12 // Pa3peweHue paboTbl MPb BCTPOEHHOIrO KOHTpossiepa PHY-ypoBHs
(aKkTuBHbIM ypoBeHb "1" )

#define bit_PHY_BASE_2 5 // TepeknwyeHne Ha paboTy C KoaKCuanbHbiM Kabenem B pexume
nonyaynaekcHelx npuéma-nepegaum (l-nopnwyeHne no
KoakcuanbHoMmy Kabenwo,0-noaknioueHne no BUTOW nape)

#define bit_PHY_DIR 4 // Nopspok nepepayn 6utoB B nonybante (1-npsamon,0-MHBEPCHbIA)

#define bit_PHY_EARLY_DV 3 // BKWwYeHWe HOpPMMPOBAHMS CUrHana RXDV OAHOBPEMEHHO C CUIrHAJIOM
CRS (aKkTuBHbIM ypoBeHb "1" )

#define bit_PHY_HALFD 2 // BKKYeHue péymma nonyaynnekcHelx npuéma-nepenayn (akTUBHbINA
ypoBeHb "1’

#define bit_PHY_DLB 1 // BKJW4YeHMe TeCcTOBOro 3ambikaHua MPJA Ha MPM Ha BXoje
KOHTposniepa PHY-ypoBHsA (aKTWBHbIA ypoBeHb "1" )

#define bit_PHY_LB 0 // BKJ/QYeHWe TeCTOBOrO 3ambikaHus MNP Ha MPM Ha BbIXOAe
KOHTponnepa PHY-ypoBHA A0 aHanoroBou 4yacTtu MNPM/MNPA (aKTUBHbIN
ypoBeHb "1"

J)m———————- BIT MASK === === = m e

#define BIT_PHY_RST (1<<bit_PHY_RST)

#define BIT_PHY_EXT_EN (1<<bit_PHY_EXT_EN)

#define BIT_PHY_TXEN (1<<bit_PHY_TXEN)

#define BIT_PHY_RXEN (1<<bit_PHY_RXEN)

#define BIT_PHY_DIR (1<<bit_PHY_DIR)

#define BIT_PHY_BASE_2 (1<<bit_PHY_BASE_2)

#define BIT_PHY_ERLY_DV (1<<bit_PHY_EARLY_DV)

#define BIT_PHY_HALFD (1<<bit_PHY_HALFD)

#define BIT_PHY_DLB (1<<bit_PHY_DLB)

#define BIT_PHY_LB (1<<bit_PHY_LB)

#define MSK_PHY_LINK_PERIOD (O0xOFCO)

//============= PHY_STAT

J)———————— BIT POSITION -———————m—mm oo

#define bit_PHY_INT_JAM 13 // VHAMKATOp BCTPOEHHOIrO KOHTpossiepa PHY-ypOBHS O nepegave JAM
nocnefoBaTeNbHOCTM B C/lyyae KOMIvM3uu

#define bit_PHY_INT_JAB 12 // VHAWKATOp BCTPOEHHOro KOHTposiepa PHY-YPOBHS O MNpeBbilieHUN
BPeMeHW nepefayun MaKCMMasibHO pa3pewéHHOon

#define bit_PHY_INT_POL 11 // WHAMKATOp BCTPOEHHOr0 KOHTposisiepa PHY-YpOBHA O CMeHe
NONAPHOCTU CUIHANOB B JIMHWM TPM

#define bit_PHY_INT_LINK 10 // WHAMKATOP BCTPOEHHOIr0 KOHTpossiepa PHY-YypOBHA O Hanuuuu
NOAK/IIOYEHUS B JIMHUK

#define bit_PHY_INT_COL 9 // WHAMKATOp BCTPOEHHOIr0 KOHTpossiepa PHY-YpOBHSA O Hanuyuu
KOMUIU3UN B JIMHUM

#define bit_PHY_INT_CRS 8 // WHAMKATOpP BCTPOEHHOIr0 KOHTpossiepa PHY-YypOBHA O Hanuuuu
Hecylen B JIMHUU

#define bit_PHY_EXT_LINK 5 // WHAMKATOP OT BHeWHero KOHTpossiepa PHY-ypOBHA O Hanuuuu
NOAK/IIOYEHUA B JIMHUK

#define bit_PHY_EXT_COL 1 // VHAWKATOp OT BHEWHEero KOHTposiepa PHY-YPOBHSA O Hanuyum
KOMUIU3UN B JIMHUM

#define bit_PHY_EXT_CRS 0 // WHAMKATOP OT BHeWHero KOHTpossnepa PHY-ypOBHA O Hanuuum

Hecylen B JIMHUU
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// PPI_CTRL

#define
#define

#define

#define

// SPI CTRL

//-======--
#define
#define

#define
#define

#define
#define
#define

#define

#define
#define
#define
#define
#define

#define
#define
#define
#define
#define

#define
#define
#define

#define
#define
#define
#define
#define
#define

#define

//BIT_TX_RST |

//BIT_PRO_EN
BIT_ERR_FRAM

//BIT_HALFD_

#define
#define

BIT MASK
BIT_PHY_INT_JAM
BIT_PHY_INT_JAB
BIT_PHY_INT_POL
BIT_PHY_INT_LINK
BIT_PHY_INT_COL
BIT_PHY_INT_CRS
BIT_PHY_EXT_LINK
BIT_PHY_EXT_COL
BIT_PHY_EXT_CRS

(1<<bit_PHY_INT_JAM)
(1<<bit_PHY_INT_JAB)
(1<<bit_PHY_INT_POL)
(1<<bit_PHY_INT_LINK)
(1<<bit_PHY_INT_COL)
(1<<bit_PHY_INT_CRS)
(1<<bit_PHY_EXT_LINK)
(1<<bit_PHY_EXT_COL)
(1<<bit_PHY_EXT_CRS)

BIT POSITION
bit_GLBL_RST
bit_READ_CLR_STAT
bit_SPI_RST

bit_RG_inMEM
BIT MASK
BIT_GLBL_RST
BIT_READ_CLR_STAT
BIT_SPI_RST
BIT_RG_1NnMEM

BIT POSITION
bit_SPI_RX_EDGE

bit_SPI_TX_EDGE

bit_SPI_DIR
bit_SPI_FRAME_POL

bit_SPI_CLK_POL
bit_SPI_CLK_PHASE

bit_SPI_MASTER
BIT MASK
BIT_SPI_RX_EDGE
BIT_SPI_TX_EDGE
BIT_SPI_DIR
BIT_SPI_FPOL
BIT_SPI_CPOL
BIT_SPI_CPHASE
BIT_SPI_MASTER
MSK_SPI_DIV

sizeof_RxBF
sizeof_TxBF
sizeof_RxBD
sizeof_TxBD
sizeof_RG

depth_RxBF
depth_TxBF
depth_RxBD
depth_TxBD
depth_RG

mask_RxBF
mask_TxBF
mask_RxBD
mask_TxBD
mask_RG

df1t_SPI_DIV
df1t_SPI_CTRL
df1t_PPI_CTRL

df1t_GCTRL
df1t_addr_RG
dflt_addr_Rx_BF
dflt_addr_Tx_BF
df1t_addr_Rx_BD
dflt_addr_Tx_BD

dfTt_MAC_CTRL
BIT_RX_RST |

E_EN
EN |

df1t_MinFrame
df1t_MaxFrame

DEFAULT VALUES

15 // 0bumit cbpoc Bcero KoHTposnepa (aKTUBHbIA ypoBeHb "1')

14 // O4YUCTKA CTATUCTUKU NO uYTeHWo (AKTUBHbIA ypoBeHb "1™)

13 // CbpoC BCTPOEHHOrO KOHTpoOs/iepa nocseaoBaTeNbHOro nopTa
(aKTuBHbIM ypoBeHb "1')

12 // (3ape3epBupoBaHo)

(1<<bit_GLBL_RST)
(1<<bit_READ_CLR_STAT)
(1<<bit_SPI_RST)
(1<<bit_RG_inMEM)

// AKTWBHbIA GPOHT MPM KOHTpoONsepa nocneposatenbHoro noprta (1-
NoNIOXUTENbHbIN , 0-0TpULATENbHbIN)
9 // AKTUBHbIN GPOHT MPL KOHTpossepa nocnegoBaTenbHoro nopta (1-
NONOXUTENbHbIA, 0-0TpULLATEN bHBIN)
8 // Nopsaok nepepayn 6ut (1-MSB,0-LSB)
7 // AKTUBHbIA YpPOBEHb CUIHasa KaApOBOM CUHXPOHMU3AULUU
nocnegoBatenbHoro nopta (1-nonoxuTenbHbin, 0-0TPULATENbHbIN)
6 // TNONSAPHOCTb TAKTOBOIr0O CUrHana nocnepoBaTenbHoro nopta (1-
MHBepcHasa, 0-npamas)
5 // ®a3a TaKTOBOro curHana nocnegoesatenbHoro nopta (1-
MHBepcHas,0-npsamasn)
4 // (3ape3epBUPOBAHO)

(1<<bit_SPI_RX_EDGE)
(1<<bit_SPI_TX_EDGE)
(1<<bit_SPI_DIR)
(1<<bit_SPI_FRAME_POL)
(1<<bit_SPI_CLK_POL)
(1<<bit_SPI_CLK_PHASE)
(1<<bit_SPI_MASTER)

BIT_BCKOF_DIS |

(0x0007)

2048

2048

32%4

32%4

32 // 32 regs 2 bytes each
11 // = log2(size_BD)
11 // = log2(size_BD)
7 // = log2(size_BD)
7 // = log2(size_BD)
5 // = log2(size_BD)
(sizeof_RxBF -1) // OxXO7FF
(sizeof_TxBF -1) // OxO7FF
(sizeof_RxBD -1) // Ox007F
(sizeof_TxBD -1) // Ox007F
(sizeof_RG -1) // OxO001F

(0x2 & MSK_SPI_DIV)

(BIT_SPI_FPOL |

BIT_SPI_DIR | df1t_SPI_DIV | BIT_SPI_TX_EDGE)

(BIT_READ_CLR_STAT | BIT_RG_1nMEM)

(df1t_PPI_CTRL |

df1t_SPI_CTRL)

(MAC_SPC_BASE + MAC_SPC_SIZE -2*sizeof_RG)

(MAC_SPC_BASE +
(MAC_SPC_BASE +

0*sizeof_RXBF)
2*sizeof_TxBF)

(df1t_addr_Rx_BF + sizeof_RXBF)
(dfTt_addr_Tx_BF + sizeof_TxBF)

(BIT_TX_RST |

BIT_LB_EN
0x0040 //
0x0600 //

BIT_RX_RST |
BIT_READ_CLR_STAT |
| BIT_BCA_EN | BIT_MCA_EN | BIT_CTRL_FRAME_EN |

BIT_CTRL_FRAME_EN |
BIT_BIG_ENDIAN
BIT_LONG_FRAME_EN | BIT_SHORT_FRAME_EN |

BIT_SHORT_FRAME_EN)

64 bytes
1500 bytes
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#define
#define
#define

#define
#define
#define

#define
#define
#define
#define

#define
#define

df1t_MAC_ADDR_H
df1t_MAC_ADDR_M
df1t_MAC_ADDR_T

dflt_collconfig
df1t_IPGTx
dfTt_INT_MASK

df1t_HASHO
df1t_HASH1
df1t_HASH2
df1t_HASH3

dfTt_PHY_LINK_PERIOD
dfTt_PHY_CTRL

dfTt_PHY_LINK_PERIOD)
//BIT_PHY_RST | BIT_PHY_EXT_EN |

SPI PROT!

// =
//SPI SubCMD bits

#define
#define
#define
#define

#define
#define

#define
#define
#define
#define

#define
#define
#define
#define

bit_BigEndian
bit_inMEM
bit_size0
bit_sizel

BIG_ENDN
MEM_WRITE

SIZE8

SIZE16
SIZE24
SIZE32

SPI_SOP

SPI_dsoP
SPI_DSOP
SPI_FILL

//#define SPI_FILL

#define
#define
#define
#define
#define

#define
#define
#define
#define
#define

cmd_RESET
cmd_SelectSPI
cmd_SelectPPI
cmd_Write
cmd_Read

SPI_CMD_RESET
SPI_CMD_SelectSPI
SPI_CMD_SelectPPI
SPI_CMD_WRITE
SPI_CMD_READ

// SPI Errors

#define
#define
#define
#define
#define

err_NoErr
err_ErrcMD
err_Db1sopPinData
err_snglsopPinbata
err_TransferAbort

FUNCTION

MAC_MEM_CELL_test(unsign

Send_ETH_Pack(unsigned i
Receive_ETH_Pack (unsign
chk_send_ok (unsigned in
chk_Receive_Ready (unsig

//

void MAC_reset(void);
void MAC_MEM_clear(void);
void MAC_MEM_test(void);
void

void MAC_init(void);

int

int

int

int

#endif // _MAC__

0x0123 // MAC: 01_23_45_67_89_AB
0x4567
0x89ab

0x0F40
0x0060
0x0000 // A1l dinterrupts disabled

0x0000 // HAH is empty
0x0000
0x0000
0x8000

(0x0B<<6)

(BIT_PHY_RST | BIT_PHY_TXEN | BIT_PHY_RXEN | BIT_PHY_DIR |

BIT_PHY_ERLY_DV | BIT_PHY_HALFD | BIT_PHY_DLB | BIT_PHY_LB

ocoL defines

0
1
2
3

(1<<bit_BigEndian)
(1<<bit_inMEM)

0x00
0x04
0x08
0x0cC

0xDB

0xDD

0xDD

0x00
SPI_SOP

0Ox0F
0x01
0x02
0x03
0x04

(cmd_RESET <<4)
(cmd_SelectSPI <<4)
(cmd_SeTlectPPI <<4)
(cmd_write <<4)
(cmd_Read <<4)

0x00
0x01
0x02
0x03
0x04

DECLARATIONS

ed int *addr, unsigned int value);

nt *Dscr_Num, t_ETH_Pack *PKG, unsigned int PARAM);

ed int *Dscr_Num, t_ETH_Pack *PKG, unsigned int PARAM);
t *Dscr_Num);

ned int *Dscr_Num);
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MAC_types.h

// Project: Ethernet MAC
// Author: stanislav V. Afanas'ev
// Company: Milandr

// File: MAC_types.h

// Version: 1.2

// Date: 22.11.07

/== e oo
// Description:

//

o
#ifndef __MAC_TYPES__

#define __MAC_TYPES__

#ifdef __TMS320C50__

#define __BIT_ORDER_REVERSE_

#endif //__TMS320C50__

Eypedef struct PACK_state

unsigned int num;
unsigned 1int stat;
} t_PACK_state;

N

/ Homep aeckpunTtopa
/ CNnoBO-COCTOSIHME JecKpunTopa

typedef struct TX_BD_ctrl

#ifdef _ BIT_ORDER_REVERSE_

volatile unsigned CS 1; // VHAMKATOp NoTepu Hecyleih BO Bpems nepepayun naketa
volatile unsigned UR 1; // VHAMKATOp Hanuuuma Late Collision
volatile unsigned LC 1; // Underrun
volatile unsigned RL 1; // VHAMKATOp ucYepnaHus pa3pewéHHOro Kon-Ba MOBTOPEHUS B
Ccnyvyae HeycCnewHon OTNpPaBKM UCXOAAWEro nakerta
volatile unsigned RTRY 4; // CYeTYMK KON-Ba MOMbITOK NepejayyM UCXOAAWEro nakerta
unsigned  CRC_DIS 1; // OTKA4YEeHMe [OMNOJIHEHWUs MakeToB nosem CRC32
unsigned PAD_DIS 1; // OTKNWYeHMe JO0MOoJIHeHUS NaKeToB AJIMHOA MeHee MinFrame Ao
MUHUMAaNbHOW ANUHbI PAD-Mu (1-AOMONHEHWE He NPou3BOAMUTCH,
AONOMIHEHMA MPOU3BOAUTCS)
unsigned PRE_DIS 1; // OTKAw4YeHue nepeaaumn npeambynsl (1-nepepaya npeambyibi
OTK/lo4eHa, O-CTAHAAPTHLIM NakeT)
unsigned reserved 2; // (3ape3epBUpOBaAHO)
unsigned IRQ_EN 1; // Sa3pemegwe thopMnpoBaHUA npepbiBaHuM no nepegadve (1l-BKA.,
-BbIK/1.
unsigned  WRAP 1; // VHAMKaTop nocnepHero geckpuntopa B Tabnuue (l-nepexos kK
peckpunTtopy #0)
volatile unsigned RDY 1; // VHAUKATOp COCTOAHUA ucxopaduwero naketa (l-rotosB, O-
oTnpaBfieH/He 3anosiHeH)
#else //__BIT_ORDER_REVERSE___
volatile unsigned RDY 1; // VHAUKATOp COCTOAHUA ucxopadwero naketa (l-rortosB, O-
oTnpaBfieH/He 3anosiHeH)
unsigned  WRAP 1; // VHAMKATOp nocneaHero aeckpuntopa B Tabnuue (1l-nepexos K
peckpunTtopy #0)
unsigned  IRQ_EN 1; // Saspemegwe topmmMpoBaHus npepbiBaHUA no nepepave (1l-BkA.,
-BbIK/.
unsigned reserved 2; // (3ape3epBUpOBAHO)
unsigned  PRE_DIS 1; // OTKfw4eHue nepepaun npeambynsl (1-nepepaya npeambynbl
OTK/lo4eHa, O-CTaHAAPTHLIM NakeT)
unsigned PAD_DIS 1; // OTKNlYeHWe JOMoJSIHeHUA NaKeToB AJIMHOW MeHee MinFrame jo
MUHUManbHOM ANUHbI PAD-mMu (1-AOMONHEHWEe He NPOoU3BOAUTCS,
JNONOMHEHUA NMPOU3BOAUTCA)
unsigned CRC_DIS 1; // OTKNW4YeHue JO0MoNIHeHUSA nakeToB nosem CRC32
volatile unsigned  RTRY 4; // CYeTUMK KO/-Ba MOMbITOK Mepejayn UCXoAslWero naketa
volatile unsigned RL 1; // VHAUKATOp McYepnaHusa paspewéHHOro KoJi-Ba MOBTOPEHUsA B
Cnyvyae HeycnewHon OTNpPaBKU UCXOAAWEro nakera
volatile unsigned LC 1; // (3ape3epBupoBaHoO)
volatile unsigned UR 1; // WHAMKATOp Hanuuua Late Collision
volatile unsigned CS 1; // VHAMKATOp NOTepu Hecylen BO BpeMs nepejayv nakeTa
#endif //__BIT_ORDER_REVERSE___
} t_TX_BD_ctrl;
typedef struct RX_BD_ctrl
#ifdef __BIT_ORDER_REVERSE_
volatile unsigned OR 1; // WHAMKATOp nepenosiHeHus bydepa MPM npu npuéme nakerta
volatile unsigned LC 1; // WHAMKATOp Hanuuuma Late Collision
volatile unsigned SMB_ERR 1; // VHAMKATOP Hanuuus owmbku B AaHHbIX MpU npuéme nakera
volatile unsigned CRC_ERR 1; // VHAMKATOp Hanuumsa ouwmbku CRC npu npuéme nakerta
volatile unsigned EF 1; // VHAWKATOP Hanuuumsa owumbok npu npuéme nakerta (CBOAHbIN 6UT
no ownbkam CM. Huxe)
volatile unsigned SF 1; // VHAMKaTOp npuéMma nakeTta AJIMHOW MeHee MinFrame
volatile unsigned LF 1; // VHAMKaTOp npuéma nakeTta AnavMHou bonee MaxFrame
volatile unsigned CF 1; // WHAaukaTop npuéma nakeTa ynpassieHus
volatile unsigned UCA 1; // VHAUKATOp NpuéMa WHAUBUAYA/IbHOIO MakeTa C MOJIHbIM
coBnajaeHmem MAC-aapeca
volatile unsigned MCA 1; // WHAMKaTOp npuéma WUPOKOBeWATeNbHOro nakeTa
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volatile unsigned BCA
unsigned reserved
unsigned IRQ
unsigned  WRAP
volatile unsigned EMPTY
#else //__BIT_ORDER_REVERSE___
volatile unsigned EMPTY
unsigned  WRAP
unsigned  IRQ
__ unsigned reserved
volatile unsigned BCA
volatile unsigned MCA
volatile unsigned UCA
volatile unsigned CF
volatile unsigned LF
volatile unsigned SF
volatile unsigned EF
volatile unsigned CRC_ERR
volatile unsigned  SMB_ERR
volatile unsigned LC
volatile unsigned OR

#endif //_BIT_ORDER_REVERSE___

} t_RX_BD_ct

Eypedef unio

} t_TX_ctrl;

Eypedef unio

} t_RX_ctrl;

ril;
n TX_ctrl
unsigned 1int
t_TX_BD_ctrl
n RX_ctrl

unsigned 1int
t_RX_BD_ctrl

all;
bit;

all;
bit;

Eypedef struct TX_Buffer_Descriptor

t_TX_ctrl
unsigned 1int

unsigned int
unsigned 1int

TX_ctrl;
len;

NULL;
*data;

} t_Tx_Buffer_bDescriptor;

Eypedef stru

ct RX_Buffe

t_RX_ctrl
unsigned 1int

unsigned int
unsigned 1int

r_Descriptor

RX_ctrl;
len;

NULL;
*data;

} t_RX_Buffer_Descriptor;

Eypedef stru

ct

unsigned 1int
unsigned 1int
unsigned 1int
unsigned 1int

} t_ETH_Pack;

ETH_Packet

*DA;
*SA;
len;
*data;

typedef struct bits_MAC_CTRL

#ifdef

unsigned
unsigned
unsigned

unsigned

unsigned

unsigned

__BIT_ORDER_REVERSE__

LOOPBACK_EN
BIG_ENDIAN
HALFD_EN

BCKOF_DIS

ERR_FRAME_EN

SHORT_FRAME_EN

R L

RPRRRE RRERERE BRE BN R B R

R R R R

_oR

/7

/7
/7

/7
/7

MHAMKATOp npuéma rpynnoBoro nakera c MAC-aAapecoM
CoOTBeTCTBYywWIeEro HASH-Tabnuue

(3ape3epBMpoBaHO)

Pa3pemegwe (opmMpoBaHus npepbiBaHUn nNo nepepave (1-BKAn.,
0-BbIKN.

MHAMKATOp nocnepHero aeckpuntopa B Tabnuue (l-nepexoa K
feckpuntopy #0)

WHAMKATOP COCTOAHMA Ucxoaswero naketa (1-roToB K Npuémy
naketa, 0-nakeT NpuWHAT/HE TrOTOB)

WHAMKATOP COCTOAHMA Ucxoaswero naketa (1-roToB K Npuémy
naketa, 0-nakeT NpuWHAT/HE TrOTOB)

WHAMKATOpP nocneaHero aeckpuntopa B Tabnuue (l-nepexon K
peckpunTtopy #0)

Pa3peleHne (GopMUPOBAHUA MNpepbiBaHUA no nepepadve (1-BKA.,
0-BbIKN.)

(3ape3epBUpPOBAHO)

MHAMKATOp Npuéma rpynnoBOro naketa C MAC-ajpecom
cooTBeTCTBYywWero HASH-Tabnuue

WHAMKATOpP MpUEMA WMPOKOBEWATENIbHOIO nakeTa

UHAMKATOP NpUéMA WHAMBUAYANbHOMO MakeTa C MOJIHbIM
coBnajaeHnem MAC-aapeca

WHAMKATOp Mpuéma nakeTa ynpaBJieHUs

MHAMKaTOp npuéma nakeTta AAuHoW bonee MaxFrame

MHAMKATOp nNpuéma nakeTta AJMHOW MeHee MinFrame

WHAMKATOP Hanuuusa owunbok npu npuéme naketa (CBOAHbIN 6BUT
no owmbkam CM. Huxe)

WHAMKATOP HanmMuua ownbkum CRC npu npuéme nakera
WHAMKATOP HanMyuuA owMBKM B AAHHBIX NpW Npuéme nakeTa
WHAMKaTOp Hanunuus Late Collision

MHAMKATOp nepenonHeHus bydepa MPM npu npuéme nakeTa

//
//

//
/7

CNoOBO-COCTOAHWE OTNPABKM NakeTa

NMonHas AanuHa naketa (Bkadas nonsa SA, DA u Length)
11l B banTax !!!

CTapwas 4YacTb yKasaTensa AaHHbix naketa (0x0000)
YKa3aTeNlb Ha AaHHble nakeTta (Bkaw4vas nona SA, DA u
Length)

CNnoBO-COCTOSIHME MpuémMa nakerta

NMonHas AanuHa naketa (Bkaw4yas nons SA, DA u Length)
11l B banTax !!!

CTapwas 4acTb yKa3laTena AaHHbix naketa (0x0000)
YKasaTenb Ha AaHHble naketa (Bkaw4yas nons SA, DA u
Length)

YKa3aTenb Ha
YKasaTenb Ha
JnvHa nakeTta
YKa3aTenb Ha

appec nonyyatens naketa (DA)
agpec oTnpaBuTens nakerta (SA)

AdHHble nakeTa

/7
//
//
//

BK/OYEHMEe TeCTOBOrO 3ambikaHus MPJL Ha MPM M/y

ypoBHAMU MAC M PHY (QKTUBHbIA ypoBeHb "1" )

NepeksyeHve B pexuMm BIG ENDIAN dopmaTa AaHHbIX
(aKTuBHbIM ypoBeHb "1" )

MepeksioyeHne B pexum MOoNyAymneKCHbX npuéma-nepenayu
(aKTuBHbIM ypoBeHb "1" )

OTK/IloYEHME MHTepBasia OXMAAHWA nepejn NoBTOPeHWeMm

9Tnp§BKM nakeTa B cnyydyae Konnusumum (aKTUBHbLIN YpPOBEHb
1

//
//

Pa3pelleHne npuéma nakeTtoB C owmbkamu (AKTUBHbLINA
ypoBeHb "1" )

Pa3spelweHne npuémMa nakeToB AJIMHOW MeHee MinFrame
(aKTuBHbIM ypoBeHb "1" )
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#else

unsigned LONG_FRAME_EN
unsigned CTRL_FRAME_EN
unsigned MCA_EN
unsigned BCA_EN
unsigned PRO_EN
unsigned PAUSE_EN
unsigned reserved
unsigned RX_RST
unsigned TX_RST
//__BIT_ORDER_REVERSE_
unsigned TX_RST
unsigned RX_RST
unsigned reserved
unsigned PAUSE_EN
unsigned PRO_EN
unsigned BCA_EN
unsigned MCA_EN
unsigned CTRL_FRAME_EN
unsigned LONG_FRAME_EN
unsigned SHORT_FRAME_EN
unsigned ERR_FRAME_EN
unsigned BCKOF_DIS
unsigned HALFD_EN
unsigned BIG_ENDIAN
unsigned LOOPBACK_EN

#endif //__BIT_ORDER_REVERSE__

} t_bits_MAC

_CTRL;

typedef struct bits_MAC_INT

//
/7
//
/7
/7
//
/7

N R R R R R

/7
//

/7
//
/7

N R

//
//
//
//
//
//
//
//
//

B R R R R R R R R

1; //
1; //
1; //

Pa3pelleHne npuvéma NakeToB AJIMHOW bonee MaxFrame
(akTuBHbIA ypoBeHb "1" )

Pa3pelleHne npuéma ynpaenasoumx nakeToB (aKTUBHbINA

ypoBeHb "1" )

BK/lOYEeHNEe npuéMa BCeX MaKeTOB COOTBETCTBYWWMX HASH-

y (aKTuBHbIM ypoBeHb "1" )

BK/KYEHNEe npuéMa BCEX WWPOKOBeWaTeNbHbIX NakeToB
(akTuBHbIA ypoBeHb "1"

BKNKYeHUe npuéma BCeX MNakeToB HE3aBUCUMO OT UX MAC-

aapeca (akTuBHbIN ypoBeHb "1" )

R?%P%FEHMH 06paboTkM Pause Frame (aKTUBHbIA YpOBEHb
1

NepekyeHve MPL B peXuUM CKAHWPOBAHWUS AECKPUNTOPOB,
Korja nepexoj K cCjejywlueMy OCylWecTBAAeTCsA BHe
3aBUCUMOCTU OT FOTOBHOCTU (AKTUBHbIN ypoBeHb "1" )

Cbpoc MPM MAC-ypoBHSi (aKTUBHbIA ypoBeHb "1" )

Cbpoc MPA MAC-ypoBHA (aKTWBHbI ypoBeHb "1" )

Cbpoc MPA MAC-ypoBHs (aKTUBHbIM ypoBeHb "1" )

Cbpoc MPM MAC-ypoBHA (aKTWBHbI ypoBeHb "1" )
NepekyeHve MPL B pPeXUM CKAHWMPOBAHWA AECKPUNTOPOB,
KOorja nepexoj K ciejywlueMy OCylWeCTBASETCs BHe
3aBUCUMOCTM OT rOTOBHOCTM (AKTUBHLIA ypoBeHb "1" )
Rgﬁp?FeHMﬂ 06paboTkn Pause Frame (QKTWBHbIA YPOBEHb

BK/UEHNe Mpuéma BCeX NaKeTOB He3aBMCMMO OT MX MAC-
aapeca (akTuBHbIN ypoBeHb "1" )
BK/KYEeHMEe npuéMa BCEeX WWPOKOBeWaTeNbHbIX NakeToB
(akTvBHbIA ypoBeHb "1" )
Bk/lo4eHne npuéma BCeX NaKeToB COOTBETCTBYOWMX HASH-
y (aKTuBHbIM ypoBeHb "1" )
Pa3peleHne npuvéma ynpaBnsowmx nakeToB (aKTUBHbINA
ypoBeHb "1" ) .
Pa3peleHne npvéma nakeToB AJIMHOW bonee MaxFrame
(akTvBHbIA ypoBeHb "1" ) . )
PaspelweHne npuéma NakeToB A/JMHOWK MeHee MinFrame
(aKTuBHbIM ypoBeHb "1" )
Pa3peweHne nprvéma NakeToB C ownbkamy (aKTUBHbIN
ypoBeHb "1" )
OTK/IYEHME WHTEpBANa OXMAAHWA nepej NOBTOPEHMEM
OTNPaBKM NakeTa B cay4yae Komam3sum (QKTUBHbIA YPOBEHb
h

1")

NnepeksilyeHMe B PexuM NONYAYMNIEKCHbIX Npuéma-nepesauu
(akTvBHbIA ypoBeHb "1" )

NepeknioyeHMe B pexum BIG ENDIAN dopmaTa AaHHbIX
(akTuBHbIN ypoBeHb "1"

BKJ/IlOYEHME TEeCTOBOro 3ambikauusi MPA Ha MPM m/y
YPOBHSAMU MAC ¥ PHY (akTuBHbIM ypoBeHb "1" )

#ifdef __BIT_ORDER_REVERSE___
volatile unsigned  TX_BUSY 1; // WHAMKATOp NpUHATUS U 0BCNyXMBaHWS nakeTa Pause
volatile unsigned reserved 4; // (3ape3epBUPOBAHO)
volatile unsigned TXC 1; // VHAMKATOp nepejayun nakeTa ynpasieHus
volatile unsigned TXE 1; // VHAMKATOp Hanuuus owmbok npu nepepaye nakeTa
volatile unsigned TXF 1; // VHAMKATOp yCMNewHoW nepepayn nakeTta
volatile unsigned Missed_PKG 1; // (3ape3epBUpOBaHO)
volatile unsigned RXS 1; // WHAMKATOp npuéMa nakeTa AJIMHOW MeHee MinFrame
volatile unsigned  RXL 1; // WHaukaTop npuéma nakeTa ANMHOW 6Bonee MaxFrame
volatile unsigned RXBD_NnREADY 1; // (3ape3epBMpoBaHO)
volatile unsigned RXBF_FULL 1; // WHAMKATOp nepenosiHeHus bydepa MPM npu npuéma nakerta
volatile unsigned RXC 1; // VHaukaTop npuvéma nakeTa ynpaBieHus
volatile unsigned RXE 1; // VHAMKATOp Hanuuums owmbok npu npuéme naketa
volatile unsigned RXF 1; // VHAMKATOp ycCnewHoro npuvéma nakeTa
#else //_BIT_ORDER_REVERSE_
volatile unsigned RXF 1; // WHauKaTop ycnewHoro npuéma nakera
volatile unsigned RXE 1; // WHAMKATOp Hanuuusa owubok npu npuéme nakerta
volatile unsigned RXC 1; // VHaukaTop npuvéma nakeTa ynpaBieHus
volatile unsigned  RXBF_FULL 1; // VHAWKaTOp nepenonHeHus bydepa MPM npu npuéma nakerta
volatile unsigned RXBD_NnREADY 1; // (3ape3epBUpPOBAHO)
volatile unsigned  RXL 1; // WHaukaTop npuéma nakeTa ANMHOM 6Bonee MaxFrame
volatile unsigned RXS 1; // WHAnMKaTop npvéma nakeTa AJMHOM MeHee MinFrame
volatile unsigned Missed_PKG 1; // (3ape3epBUpOBaHO)
volatile unsigned TXF 1; // VHAMKATOp YyCMewHoW nepejayun nakeTta
volatile unsigned TXE 1; // VHAMKATOp Hanuuus owmboK Npu nepejaye nakeTta
volatile unsigned TXC 1; // VHAMKATOp nepejayu naketa ynpaBieHuUs
volatile unsigned reserved 4; // (3ape3epBUpPOBAHO)
volatile unsigned  TX_BUSY 1; // VHAMKATOp MPUHATUA U O0BCNYyXKMBAHUA nakeTa Pause
#endif //__BIT_ORDER_REVERSE__
} t_bits_MAC_INT;
typedef struct bits_MAC_INT_MASK
#ifdef __BIT_ORDER_REVERSE_
unsigned TX_BUSY H // Busy
unsigned 4; // reserved
unsigned TXC 1; // Transmit Error
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unsigned TXE 1; // Receive Frame
unsigned TXF 1; // Receive Error
unsigned 3; // reserved
unsigned RXBD_nREADY 1; // Receive Frame
unsigned RXBF_FULL 1; // Receive Error
unsigned BXC 1; // Busy
unsigned RXE 1; // Transmit Control Frame
unsigned RXF 1 // Receive Control Frame
#else //__BIT_ORDER_ REVERSE
#endif //_BIT_ORDER_REVERSE_
} t_bits_MAC_INT_MASK;
Eypedef struct MAC_PACKETLEN
unsigned 1int MIN_FRAME; // MUHUManbHaa AONyCcTUMAs ASIMHA nakeTa
unsigned 1int MAX_FRAME ; // MakcumanbHas AonycTuUMas AJIMHA NakeTa

} t_MAC_PACKETLEN;
typedef struct bits_MAC_COLLCONF

#ifdef _BIT_ORDER_REVERSE__

00HE) unsigned COLLVALID 8; // DonycTumoe BpeMs MosBAEHUS Konnusum B nvHum (B 4XBT
= 400HC
unsigned MAXRET 4; // MakcumanbHoe KON-BO MOBTOPEHWM OTNPABKWM NakeTa
unsigned reserved 4; // (3ape3epBUpPOBAHO)
#else //_BIT_ORDER_REVERSE___
unsigned reserved 4; // (3ape3epBupoBaHO)
unsigned MAXRET 4; // MaKcuMmaNibHOe KOJI-BO MOBTOPEHU OTNpPaBKM MakeTa
00HC) unsigned COLLVALID 8; // DonycTumoe BpeMmsi NOSIBEHUS KOMNM3uu B nuHuM (B 4xBT
= 400HC
#endif //__BIT_ORDER_REVERSE__
} t_bits_MAC_COLLCONF;
typedef struct bits_GCTRL
#ifdef __BIT_ORDER_REVERSE__
unsigned GLBL_RST :1; //"2§§Mﬁ cbpoc Bcero koHTponnepa (aKTWUBHbIA YPOBEHb
unsigned READ_CLR_STAT i // O4YMCTKA CTAaTUCTUKU MO 4yTeHuo (aKTUBHbIA ypoBeHb "1')
unsigned SPI_RST :1; // CbpoC BCTPOEHHOIrO KOHTpO//Jepa nociaefoBaTeNbHOro
nopta (akTUBHbIN ypoBeHb "1')
unsigned reserved 12 // (3ape3epBMpPOBAHO)
unsigned SPI_RX_EDGE :1; // AKTWBHbIA QPOHT MPM KOHTpO/Jiepa NOCNeA0BaTENbHOMO
nopta (l-nonoxuTenbHbii,0-0TpULATENbHBIN)
unsigned SPI_TX_EDGE :1; // AKTUBHbIN GPOHT MPL KOHTpoOssiepa NocnefoBaTeNbHOrO
nopta (l-nonoxuTenbHbii,0-0TpULATENbHLIN)
unsigned SPI_DIR i // TNopsaok nepepayn 6ut (1-MSB,0-LSB)
unsigned SPI_FRAME_POL :1; // AKTVBHbI YpPOBEHb CUIHaNa KAAPOBON CUHXPOHM3ALMMK
nocneposaTenbHoro nopta (l-nonoxuTenbHbiv, 0-
OTPULLATESbHbIN)
unsigned SPI_CLK_POL :1; // NONSIPHOCTb TAKTOBOIO CUrHana NOCAeAOBaTesbHOIo
nopta (1l-unHBepcHas,0-npsamas)
unsigned SPI_CLK_PHASE :1; // ®a3a TAaKTOBOro CUrHana nocnepoBaTtenbHoro nopta (1-
MHBepcHas,0-npamas)
unsigned SPI_MASTER 11, // (3ape3epBupoBaHoO)
unsigned SPI_DIV 14, // (3ape3epBupoBaHO)
#else //__BIT_ORDER_REVERSE___
unsigned SPI_DIV 14, // (3ape3epBMpoBaHO)
unsigned SPI_MASTER :1; // (3ape3epBupoBaHoO)
unsigned SPI_CLK_PHASE :1; // ®a3a TaKTOBOro cuUrHana nocsegoBaTtenbHoro noprta (1-
nHBepcHasa,0-npsamasn)
unsigned SPI_CLK_POL :1; // TIONAPHOCTb TAKTOBOrO CUrHasa NoOCNefoBaTEbHOMO
nopta (1l-uHBepcHas,0-npsamas)
unsigned SPI_FRAME_POL :1; // AKTUBHbI ypOBEHb CUIrHana KaApoOBOW CUHXPOHWU3ALUU
nocnepoBaTesbHoro nopta (1-nofaoxuTenbHbi, 0-
OTpULATEN bHbBIA)
unsigned SPI_DIR H // TNopsaok nepepayn 6ut (1-MSB,0-LSB)
unsigned SPI_TX_EDGE :1; // AKTUBHbIN GPOHT MPJ KOHTpoO//iepa NoC/ieAoBaTe/bHOIO
nopta (1-nonoxuTenbHbi, 0-0TpULATENbHBIN)
unsigned SPI_RX_EDGE :1; // AKTUBHbIN GPOHT MPM KOHTpoO//iepa NOC/ieAoBaTEe/bHOMO
nopta (l-nonoxuTenbHbid,0-0TpULLATENbHBIN)
unsigned reserved 12 // (3ape3epBUpOBAHO)
unsigned SPI_RST :1; // CbpoC BCTPOEHHOIrO KOHTpO//Jepa nocaefoBaTelbHOro
nopta (aKTWBHbLIN ypoBeHb "1™")
unsigned READ_CLR_STAT :1; // O4YNCTKA CTAaTUCTUKU MO 4yTeHuw (aKTUBHbIA ypoBeHb "1')
unsigned GLBL_RST :1;

// 06§mm cbpoc Bcero koHTponnepa (aKTUBHbIA YPOBEHb

#endif //__BIT_ORDER_REVERSE__
} t_bits_GCTRL;

typedef struct bits_PHY_CTRL

#ifdef __BIT_ORDER_REVERSE_
unsigned PHY_LB 11, // BKW4YeHMe TeCTOBOro 3ambikaHusa MPJ Ha MPM Ha BbIXxoje
KOHTposiiepa PHY-ypOBHA A0 aHanoroBou 4acTtu NPM/NPA
(aKkTuBHbIA ypoBeHb "1" )
unsigned PHY_DLB :1; // BKWYeHMe TeCcTOoBOro 3ambikaHusa MPJI Ha MPM Ha BXxoje
KOHTpossiepa PHY-ypoBHA (aKTUBHbIM ypoBeHb "1" )
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unsigned PHY_HALFD
unsigned PHY_EARLY_DV
unsigned PHY_DIR
unsigned PHY_BASE_2
unsigned PHY_LINK_PERIOD
unsigned PHY_RXEN
unsigned PHY_TXEN
unsigned PHY_EXT_EN
unsigned PHY_RST
#else //_BIT_ORDER_REVERSE__
unsigned PHY_RST
unsigned PHY_EXT_EN
unsigned PHY_TXEN
unsigned PHY_RXEN
unsigned PHY_LINK_PERIOD
unsigned PHY_BASE_2
unsigned PHY_DIR
unsigned PHY_EARLY_DV
unsigned PHY_HALFD
unsigned PHY_DLB
unsigned PHY_LB

#endif //__BIT_ORDER_REVERSE__

} t_bits_PHY_CTRL;

typedef struct bits_PHY_STAT

#ifdef __BIT_ORDER_REVERSE__

volatile unsigned
volatile unsigned

volatile unsigned
volatile unsigned

volatile unsigned
volatile unsigned

volatile unsigned
volatile unsigned
volatile unsigned
volatile unsigned
volatile unsigned
volatile unsigned
#else
volatile unsigned
volatile unsigned
volatile unsigned
volatile unsigned
volatile unsigned
volatile unsigned

volatile unsigned

volatile unsigned

PHY_EXT_CRS
PHY_EXT_COL

reserved3
PHY_EXT_LINK

reserved2
PHY_INT_CRS

PHY_INT_COL
PHY_INT_LINK
PHY_INT_POL
PHY_INT_JAB
PHY_INT_JAM

reservedl

//__BIT_ORDER_REVERSE__

reservedl
PHY_INT_JAM

PHY_INT_JAB
PHY_INT_POL
PHY_INT_LINK
PHY_INT_COL
PHY_INT_CRS

reserved2

1
:1;

1

1

[ S S G

Lo T o S S S S

[

NOR R R B R RN N R B HE B B BN BW R R

)]

// BKIKWYEHMEe pexmMMa NoNyAynJieKCHbIX npuéma/nepesauu
(akTuBHbIA ypoBeHb "1" )

// BKYeHne HOpMUPOBAHMA CUrHana RXDV OLHOBPEMEHHO C
curHanoMm CRS (aKkTuBHbIN ypoBeHb "1" )

// Nopapok nepepaun 6utos B nonybamte (1-npsamon,0-
WHBEPCHbIN)

// TepeknwyeHne Ha paboTy C KoaKcCualbHbiM Kabenem B
pexume nonyaynaekcHolx npuvéma-nepepaun (l-nopnwyeHue
no Kgakcmaanomy kabeno,0-NoAKNKWYEHNE NO BUTOMU
nape

// TNepuop cnepoBanns LINK wumnynbcoB -1
(amanasoH 1..64 mc)

// Nepuop oxuaaHus LINK mMMnynbCOB BABoe b6onblue
3a4aHHOr0 nepuoja criefoBaHus LINK MMNysibCOB

// Pa3peweHune paboTbl MPb BCTPOEHHOIrO KOHTpossiepa PHY-
ypoBHsi (aKkTUBHbIN ypoBeHb "1" )

// Pa3peweHue paboTbl MNP BCTPOEHHOrO KOHTpossepa PHY-
ypoBHsi (aKTUBHbIN ypoBeHb "1" )

// TNepeknwyeHne Ha paézTy C BHEWHWUM KOHTPO/IEPOM PHY-
ypoBHs (aKTWMBHbIM ypoBeHb "1" )

// CbpocC BCTPOEHHOro KOHTposiepa PHY-ypoBHA (aKTUBHbIA
ypoBeHb "1" )

// Cbpoc Bchqgﬂroro KOHTponnepa PHY-ypoBHA (QKTWBHbIV
ypoBeHb

// NepeknwyeHne Ha paboTy C BHEWHUM KOHTPOIEPOM PHY-
ypoBHsi (aKTUBHbIM ypoBeHb "1"

// Pa3peweHune paboTbl MPL BCTPOEHHOrO KOHTposiepa PHY-
ypoBHA (aKTWMBHbIN ypoBeHb "1" )

// Pa3peleHne paboTbl MPb BCTPOEHHOrO KOHTpossiepa PHY-
ypoBHsi (aKTUBHbIN ypoBeHb "1" )

// negrog cnepoBaHms LINK mmnynbcoB -1 (auanasoH 1..64
MC

// Nepuop oxuaaHmsa LINK mMMnynbCOB BABoe 6onblue
3a4aHHOr0 nepuoja crefoBaHus LINK MMNy/bCOB

// Nepeknw4veHne Ha paboTy C KoakcuanbHbiM kabenem B
pexume nonyaynnekcHolx npuvéma-nepepaun (l-nopnwyeHue
no Kgakcwaanomy Kaben,0-NoAK/YEHNE NO BUTOMU
nape

// nog;AOK nepesaun 6utoB B nonybawTte (1-npsimown,0-
MHBEPCHbINA)

// BknKw4YeHue (opMMpOBAHWUA CUrHana RXDV OAHOBPEMEHHO C
curHanoMm CRS (aKkTuBHbIN ypoBeHb "1" )

// BKJIOYEHWE pexuma NoNyAYNIeKCHbIX NpuéMa-nepenayu
(aKTuBHbIM ypoBeHb "1" )

// BKIKYEeHMe TeCTOBOrO 3ambikaHus MPJ Ha MPM Ha BXoje
KOHTponsniepa PHY-ypoBHA (aKTMBHbIM ypoBeHb "1" )

// BKIKYEeHMe TeCTOBOrO 3ambikaHus MPJ Ha MPM Ha BbIXOAe
KOHTponsiepa PHY-ypOBHs AO aHanoroBon 4yactu NMPM/MPL
(akTuBHbIA ypoBeHb "1" )

// VHAMKATOp OT BHEWHEro KoHTpoasiepa PHY-YypOBHA O
HaIMYUKU Hecylen B JIMHUU

// VHAMKATOp OT BHEWHEero KOHTposuiepa PHY-YypoOBHA O
Ha/IMYUN KONIIU3UN B JIMHUK

// (3ape3epBupoBaHO)

// VHAMKATOp OT BHeWHero KOHTposuiepa PHY-ypOBHS O
HaIMYUKN NOAK/OYEHUS B JIMHUK

// (3ape3epBUpoBaHO)

// WHAMKATOpP BCTPOEHHOrO KOHTposiepa PHY-ypoOBHA O
HaIMYUKN Hecylen B JIMHUK

// VHAMKATOP BCTPOEHHOIr0 KOHTposnepa PHY-ypoBHA O
Ha/IMYUN KONIM3UM B JIUHUU

// VHAMKATOP BCTPOEHHOIrO KOHTposnepa PHY-ypoBHA O
HaIMYUKN NOAK/OYEHUS B JIMHUK

// WHAMKATOp BCTPOEHHOrO KOHTposuiepa PHY-YypoOBHA O
CMeHe NONAPHOCTU CUMHANOB B JIUHUU TMPM

// VHAMKATOP BCTPOEHHOIrO KOHTposnepa PHY-ypoBHA O
NnpeBbilleHUN BPEMEHU nepejayym MakCUMasibHO pa3peléHHOn

// VHAMKATOpP BCTPOEHHOIrO KOHTposnepa PHY-ypoBHA O
nepepaye JAM nocnepoBaTesIbHOCTU B Cliyvyae KONIU3UU

// (3ape3epBUpOBaHO)

// (3ape3epBUPOBAHO)

// WHAMKATOpP BCTPOEHHOrO KOHTposnepa PHY-YpOBHS O
nepepaye JAM nocnepoBaTesIbHOCTU B cCliyvyae KONIU3UU

// WHAMKATOp BCTPOEHHOIrOo KOHTposinepa PHY-YpOBHA O
NnpeBblleHNM BPEMEHU Mepefayn MaKCUManbHO paspewéHHOon

// WHAMKATOp BCTPOEHHOIrO KOHTposinepa PHY-YpOBHA O
CMeHe NONAPHOCTU CUMHANOB B JIMHUU TMPM

// VHAMKATOpP BCTPOEHHOIr0 KOHTponsepa PHY-YpOBHS O
HaJIMYUN MNOAKMYEHUS B JIMHUM

// WHAMKATOpP BCTPOEHHOIrOo KOHTposinepa PHY-YpoOBHA O
HaIM4UN KONMMU3UN B JIMHUU

// WHAMKATOpP BCTPOEHHOIrO KOHTposinepa PHY-YpOBHA O
Ha/IMYUN Hecylwen B JIMHUU

// (3ape3epBUpOBaAHO)
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volatile unsigned PHY_EXT_LINK :1;
volatile unsigned reserved3 HEH
volatile unsigned PHY_EXT_COL H
volatile unsigned PHY_EXT_CRS :1;
#endif //_BIT_ORDER_REVERSE__
} t_bits_PHY_STAT;
Eypedef union  MAC_CTRL
unsigned 1int all;
t_bits_MAC_CTRL bit;
} t_MAC_CTRL;
Eypedef union  MAC_COLLCONF
unsigned 1int all;
t_bits_MAC_COLLCONF field;
} t_MAC_COLLCONF;
typedef union  INT_SOURCE
volatile unsigned int all;
t_bits_MAC_INT bit;
} t_INT_SOURCE;
Eypedef union  INT_MASK
unsigned int all;
t_bits_MAC_INT bit;
} t_INT_MASK;
Eypedef union  GCTRL
unsigned int all;
t_bits_GCTRL bit;
} t_GCTRL;
Eypedef union PHY_CTRL
unsigned int all;
t_bits_PHY_CTRL bit;
} t_PHY_CTRL;
typedef union PHY_STAT
volatile unsigned int all;
t_bits_PHY_STAT bit;
} t_PHY_STAT;
Eypedef struct MAC
t_MAC_CTRL MAC_CTRL ;
t_MAC_PACKETLEN PACKETLEN;
T_MAC_COLLCONF COLLCONF;
unsigned int IPGT;
unsigned int MAC_ADDR[3];
unsigned 1int HASH[4];
t_INT_MASK INT_MASK;
t_INT_SOURCE INT_SOURCE;
t_PHY_CTRL PHY_CTRL;
t_PHY_STAT PHY_STAT;
unsigned 1int RXBF_HEAD;
volatile unsigned int RXBF_TAIL;
unsigned 1int TXBF_HEAD;
volatile unsigned int TXBF_TAIL;
volatile unsigned 1int STAT_RX_ALL;
volatile unsigned 1int STAT_RX_OK;
volatile unsigned 1int STAT_RX_OVF;

volatile unsigned int

volatile unsigned int
volatile unsigned 1int

unsigned int

STAT_RX_LOST;

STAT_TX_ALL;
STAT_TX_OK;

base_MAC_RXBF;

// VHAMKATOp OT BHEWHEero KOHTposiepa PHY-YypoOBHA O
Ha/IMYUKN MOAK/OYEHUS B JIMHUU

// (3ape3epBupoBaHO)

// VHAMKATOP OT BHEWHEero KOoHTposnjepa PHY-YpPOBHS O
HaIMYUN KONIIU3UN B JIMHUK

// VHAMKATOP OT BHEWHEero KOHTposnepa PHY-YypOBHA O
HaIMYUN Hecylwen B JIMHUK

// Pernctp ynpaBneHus MAC-YpPOBHEM KOHTpossiepa

// PerncTp ynpaBieHuUs rpaHuLamuM AONYCTUMbIX AJIMH
naketos(MinFrame u MaxFrame)

// PerncTp ynpaBneHus 06paboTku Konamsun

// PerncTp 3ajaHus MexnakeTHOro WHTepsasna

// PerncTp 3ajaHua MAC-ajpeca KOHTposepa

// PerncTp 3ajaHus HASH-Tabnuubl AN pacwMpeHHon

dunbTpaumMm MAC-aapecos

PermcTp MaCKMpoBaHWUA NpepbiBaHWN

PerucTp ¢naroB npepbiBaHUA

PerucTp ynpaBneHus PHY-ypOBHeM KOHTposiepa

PerucTp COCTOSIHUS PHY-ypOBHS KOHTpofsepa

Peructp "ronoeb" 6bydepa MPM
Pernctp "xBocta" bydepa NPM
Peructp "ronosbl" bybepa MPA (3ape3epBUMPOBAHO)
PerucTtp "xBocTa" bydepa NPA (3ape3epBUPOBAHO)

NN NN\
NN NN

~
~

CYEeTYMK KONM-Ba BXOAAWWMX MAKETOB AOWeAWUX A0

MAC-ypOBHSA

// CYETUYMK KON-BaA YCMNEWHO NPUHATHIX BXOAAWMX
naketos (!!! npu BbICTaBNeHHOM 6buTe
ERROR_FRAME_EN - cuyMTaeT BCe nakeTbl)

// CYETUYMK KON-BA BXOAAWMX NAKETOB, Bbi3BABWMX
nepenonHeHve bydepa MNPM

// CYeTUYMK KON-Ba BXOAAWMUX NAKETOB, MOTEPSAHHbIX U3-
32 HEroTOBHOCTM MAC-YpPOBHS K MNpUEMY
(HeroToBHOCTb JeckpunTopa)

// CYeTUYMK KON-Ba UCXOAAWMX NAKeTOB

// CYEeTUYMK KONI-BA YCMEWHO OTOCNAHHbIX MCXOAAWUX

nakeToB

// Yka3aTenb Havyana bybepa NPM B aapecHOM
npocTpaHcTBe KoHTposnnepa (default = 0x0000)
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unsigned int base_MAC_TxBF; // YKasaTenb Hayana 6ydepa MPL B aapecHOM
npocTpaHcTBe KoHTposnnepa (default = 0x1000)

unsigned 1int base_MAC_RXBD; // Yka3zaTenb Hauyana Tabnavupl AeckpuntopoB MPM B
AAPEecHOM MPOCTpaHCTBe KOHTposnnepa (default =
0x0800)

unsigned int base_MAC_TxBD; // YkasaTenb Hauyana Tabnuubl AeckpunTtopoB MPM B
alpecHOM npocTpaHcTBe KoHTponnepa (default =
0x1800)

unsigned int base_MAC_RG; // YKasaTenb pacrnosioxeHus obnactu peructpos
ynpaeneHus koHTponnepa (default = 0x1FCO)

t_GCTRL GCTRL; // PerucTp ynpaBJieHUs BHEWHUMU UHTepdencamm
KOHTposnepa
} t_MAC;

#endif // _MAC_TYPES__
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NMPUNOXXEHUE 6. dunbtpauma no HASH tabnuue

B koHTponnepe 5600BI1 nmeetcsa HASH Ttabnuua ansa ocywecTesneHus punbtpaumm
BXo4sLwmx naketos no rpynnosomy MAC-agpecy.

HASH Tabnuua BbinonHsaeT ponb macku ana HASH-dyHkummn ot MAC-agpeca nakera.

HASH-dyHKUMS BbluMcnsieTCs Kak 1caBuMHYyTas Ha 3HayeHve paBHoe 6 Haubonee
3Havawmum 6utam CRC ot MAC-agpeca Ha3Ha4yeHust nakeTa.

A VMEHHO:
HASH(MAC) = 1<<N.hash, (1)
N.hash = CRC.inv[31:24], (2)

CRC.inv[i] = ~CRC32(MAC)[8-i], (3)*
roe i=0 .. 7 — Homep OuTa B BanTte

CRC32(MAC) — CRC32 or MAC-agpeca HasHayeHus naketa Mo MNOSIMHOMY
0x04C11DB7 (nHB OXEDB88320)

[MpumeyaHue:

* ecnn Ong BbIMUCIIEHNS UCMONb3YeTCs anroputMm ¢ uHBepcHoiM CRC, TO JaHHbIW war
MOXET ObITb OMyLLEH.

[Npumep:
Myctb umeeTcsa naket ¢ MAC-agpecom HasHayeHus:

01 23 45 67_89 AB (0xO1, 0x23, 0x45, 0x67, 0x89, OXAB)

Ero CRC32 no nonuHomy 6yanet Ox1AOBESBS6,
NMHBepcus npomnssoauTcs nobanTtHo no dopmyne (3):
nHBepcHoe 3HavyeHne CRC.inv = OxA72FE892,

OT NMOMy4YeHHOro 3HadYeHnsa 6epyTcsa 6 cTapLumx GuT:
N.hash = CRC.inv[31:26] = (101001b) = 0x19 = 41.

HASH(MAC) = 1<<N.hash = 1<<41 = 0x0000_0200_0000_0000

Takum obpasom, npwm yctaHoBke 41-ro ©Outa HASH-Tabnuubl (3HayYeHue
0x0000_0200_0000_0000) 6ymer paspeweH npuem naketa ¢ MAC-agpecom
01 23 45 67_89 AB, a Tak xe Bcex naketoB CRC32, MAC-agpec Ha3Ha4yeHusi KOTOpPbIX
OyneT umeTb cTapwune 6 paspsigos pasHbiMn 101001b.
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Cneuyudgpukayust 5600BI1y, K5600BIr1y, K5600Br1y

JlucT peructpaumm n3ameHeHuUn

NeNe
I_'I‘;:')_I Harta Bepcusa Kpatkoe cogepxxaHue nameHeHus U3MeHsie-
MbIX NTUCTOB
1 | 25.01.2010 1.3 1. MicnpaBneHa cxema nogknioYeHus; 17
2. Tabnuua 6 npuBegeHa B cooTBeTcTBUE C TY; 28

3. BBeieH nucT perncrpaumm n3ameHeHum

2 | 01.02.2010 1.4 |3HaveHus napametpoB Uy, Ujy. OnucaHue 4,28
BbIBOAOB, BbiBOA 18.

3 | 05.04.2010 1.5 WcnpaeneHa Tabnuua 2. 6,7
HononHeH pasgen «KoHTpone MAC-agpeca» 15
WcnpaeneHue owmnbok 13, 18
Tabnuua 2.1: - ucnpaeneHbl OWNGKN, 21
- ponornHeH pasgen 2.2 MAC_CTRL, 22
- ncnpasneH pasgen 2.3 COLLCONF, 23

- pononHeH pasgen 2.5 INT_MSK/ INT_SRC.
WcnpaeneHa Tabnuua 6, Tabnuua 7-npuvBeaeHbl 28, 29
B cooTBeTCcTBME C TY.

4 | 27.04.2010 1.6 |3ameHa norotuna 1
5 | 18.06.2010 1.7 |Jo6aBneHbl 3aBMCMMOCTHN
6 | 09.07.2010 2.0 |Koppektuposka no atany BbinonHeHns OKP -
7 |30.11.2010 2.1 JlobaBneHbl npasuna noaKmno4YeHusa 47
Heuncnonb3yemMblx NpoBogoB (puc.5)
8 | 27.01.2011 2.2 lMpuBeneHo B cooTBeTcTBUE C TY 7,8, 10, 11,
19
9 |02.03.2011 2.3 |lMpuBegeHo B cootBeTcTBMEe ¢ TY n PO Mo TekcTy
10 | 22.04.2011 2.4 |YTouHeHue pasgena «OnucaHue Mo TekcTy
PYHKUNOHUPOBAHUS MUKPOCXEMBI» U
MpunoxeHna 1
11 | 12.10.2011 2.5 |YTOYHEHMe HanMeHOBaHNUSA MUKPOCXEM Mo TekcTy
12 | 01.06.2012 | 2.6.0 |1. 3ameHa Tabnuubl 6; 45
2. Koppektnposka Tabnuubl 7; 46
3. 3ameHa puc.5 50
13 | 07.06.2012 2.6.1 |AcnpaBneHue ownbku B Tabnuue 6 45

14 | 23.11.2012 | 2.6.2 |[lpuBegeHne B cootBeTcTBME C TY nocne| [lo Tekcty
nepecmotpa. PegaktmpoBaHue TekcTa

15 | 27.02.2013 | 2.7.0 |[NpuBegeHo B cooTBEeTCTBUM C TY. YCTpaHeHbl 12, 40
ownbkm Ha cTp.12 un 40.

16 | 01.11.2013 | 2.8.0 |WcnpaBneHo HasBaHue paspsga peructpa 20
donaroB

17 | 17.02.2015 | 2.9.0 |KoppeKkTnpoBKa N0 3ameyaHusm paspaboTynka Mo TekcTy

18 | 21.01.2016 | 2.10.0 |WcnpasneHna B noppasgernie «PaclumpeHHble
HaCTPOWKM Nepefadn nakeToB» 19
NcnpaeneHna B nogpasgene  «HacTtponka
pa3mepoB NakeToB» 19
McnpasneHa cxema Ha pucyHke 10 29
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