A4 Cneuucpukayusi

Mukpocxema 4yeTbipexKkaHarilbHOro KOMMyTaTopa ceTeun
npotokona IEEE 802.3/Ethernet 10/100 M6ut/c
5600BB3T, K5600BB3T, K5600BB3TK

OCHOBHbIe XapaKTepPUCTUKU
MUKPOCXEMbl:

Hanps»keHue nctovHmka nutaHms, Ucce,

3,3+0,3B;

- BcTpoeHHbIn perynatop HanpsxkeHust Ha 1,8 B
ANa NnuTaHus aapa;

- BHewHun ocumnnatop 25 Mly;

— BCTpPOEHHbIN YMHOXUTESb TAKTOBOM YacTOThl
PLL ansa npuemonepeaaTynkoB omM3n4ecKoro
YPOBHS;

- 4 nopTta npuema\nepenayn omsmM4eckoro u
KaHanbHOro ypoBHeEW;

- 1 ONONHUTESbHLIN NOPT KaHASTbHOIO YPOBHS;

BctpoeHHoe O3Y gaHHbIX pasamepom 32 KbanT;

BctpoeHHoe O3Y agpecoB pasamepom

16 Kb6an;

- OunHamunyecknin Tok notpebnenus, locc, He

oonee 400 MA;
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- Pabouun gnanasoH Temneparyp:
[T — rop BbINyCka O603Ha4YeHne OunanasoH

HH — Hepens Bbinycka 5600BB3T MUHyc 60 — 85 °C
K5600BB3T MUHyc 60 — 85 °C
K5600BB3TK 0-70°C

Twvn Kopnyca:

— 132-x BbIBOAHOW MeTannokepammuyeckmm kopnyc 4229.132-3.

O6uwee onucaHue n o6nacTM NPMMEeHEeHUS1 MUKPOCXeMbI

KommyTtatop JIBC npegHasHayeH Ans MCNOMb30BaHUS B YCTPOMCTBAX JOKalbHON
BblUMCNUTENBHON CceTu Ha ocHoBe npoTokonoB |IEEE802.3/Ethernet ansa obecneveHus
KOMMYTaLMN OKOHEYHbIX YCTPONCTB BHYTPK ceTn Ha ocHoBe MAC-agpecos.

Mwukpocxema (PyHKUMOHMPYET KaK YeTbipexnopToBbin KOMMyTaTop no craHgapty IEEE
802.3 10Base-T n 100Base-TX B pexumax MoNHOro gynrnekca n nonyaynnekca. Kaxgbin ua
YyeTblpex KaHanoB obnagaeT KOHTpoNepaMmn KaHanbHOro n omMsanyeckoro yposHsi. Kpome toro,
B COCTaB MUKPOCXEMbl BKITHOYEH OOMOMHUTENbHBIA NOPT HA OCHOBE KOHTpOrfepa KaHarbHOro
ypoBHs. epegada n npyem faHHbIX SOMOMHUTENBbHOMO NopTa OCYLEeCTBNAeTCs nNpu NOMOLLM
nHTepdgenca Mll, 4TO NO3BONSET MCMNONb30BaTh €ro Kak B KadecTBe rnopTa paclumpeHus ons
00beanHEHNs OBYX MWKPOCXEM, TaK U B KayeCTBe MNATOr0 KaHana KOMMyTauuu AaHHbIX npu
YCIOBMU NCNOJSIb30BaHUSA BHELUHEro KOHTposinepa hn3nyeckoro YpoBHS.
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

1 CTpyKTypHasa b6rnoK-cxema MUKpPOCXeMbl 1 obLlee onucaHue padboTbl

F<-32He’;\)/|ar1'op Bnok ynpaBnexus n
5 MI'y
03Y nakeTos ANAarHOCTUKU CHMY, Mﬂ.
P
CrabunusaTop ‘ erverpel ‘
LDO 018 ﬁ T
‘ Apb6uTp coBmecTHoI gocTtyna k O3Y nakeTtos ‘
Anpo
clsgg:::x | [ [ [ ‘ MapLupy-
TusaTopa
e IR U VR T L L U | L L L I V2
rnakeToB KAIT KAI KAIT KIIT KAIT KAIT KATI KATT KAI KAII
TIpm TIpn ITpm Tpn TIpm TIpn Tpm Tpn IIpm IIpn
Bydep| |Bydep Bydep| |Bydep Bydep| |Bydep Bydep| |Bycep Bydep| |Bydep
Mpm MNpa Mpm Mpa Mpm Mpao Mpm Mpa Mpm Mpa
KKY KKY KKY KKY KKY
Mopt
Pacwvpenus
Koy Koy Koy Koy ©)
Mopt 1 Moprt 2 Mopt 3 MopT 4 ‘ ‘
RXPL || TXP1 RXP2 || TXP2 RXP3 || TXP3 RXP4 ][ TXP4 v
RXN1 || TXN1 RXN2 || TXN2 RXN3 || TXN3 RXN4 | [TXN4
PucyHok 1 — CTpykTypHas 6nok-cxemMa MUKpPOCXeMbl
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

2 YcnoBHoe rpacgpuyeckoe o603Ha4YeHne

PucyHok 2 — YcnoBHoe rpacdnyeckoe o603Ha4eHne MUKpPOCXeMbl

42 RXP_1 5600BB3T T™>P_1 =
39 RXN_1 TXN_1 =3¢
5 Y EXRES1_1 TESTBUSA_1x—2:—
37,43,4749 4 \/ppAL CM_1> 40
34,38, 44, 46,48 |, GNDA1
124_| pxp_2 TXP_2 8L
127 RXN_2 TXN_2 222
—12L_y EXRES1_2 TESTBUSA_2x—2
117,119,128, 129 4 \/ppA2 CM_2x126
118,120,122, 128,132 J, GNDA2
% RXP_3 TXP 39
—L  RXN_3 TXN_ 3 —%—
—% _EXRES1_3 TESTBUSA 3%—2—
51,53.56.63 ) \/DDA3 CM_3x—%9
52,54,51.62.66 4 GNDA3
—1%8 | rxp_4 T™XP_4 12
—1%5 I RXN_4 TXN_4 122
—L XEXRES1_4 TESTBUSA_4x——
103,109, 113. 115  \ /5y a4 CM_4x—2%
100, 104, 110, 112, 114 X GNDA4
101 TXCLK TXDO |2
181 RXCLK TXD1 —2
17| RXDO TXD2 £
18 rxD1 TXD3 —
19 RXD2 TXEN —
20| RXD3 TXER —22
2 RXDV
L __| RXER
2| coL
2_1 CRs
| NRESET LINK1_1 —28
8 | nTRST LINK2_1 —28
2 | TcK LINK3_1 —2
01 1ms LINK4_1 —22
8 | TDI LINK1_2 —T
8 Iscik LINK2_2 —S
8 _lcs LINK3_2 —2
8 | spi LINK4_2 —2
8 __ MODEO LINK1_3 —=
8 | MODE1 LINK2_3 18
—2& _ MODE2 LINK3_3
| MODE3 LINK4_3 18
—2 | SHDN LINK1_4 2
LINK2_4 —22
LINK3_4 —=
LINK4_4 |26
— 1 0SC_IN osc_out 2
3,29,67,95 «UCC TDO 88
2326998 4 hycc spo 84
s s oukour =
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

3 OnucaHue BbIBOAOB

Ta6bnuua 1 — OnucaHue BLIBOAOB MUKPOCXEMbI

Ne BbiBOAa) Obo3HaueHne Tun . PyHKUMOHaNbLHOE Ha3HaYeHue BbIBOAA
Kopnyca curHana BbiBOAA
1 CLK_OUT O TecTOBbIN BbIBOA.
BbIxo4 onopHOro cMHXpocurHana npuemonepenaTynkoB
PHY
2 DUCC PWR IO [[MuTaHue undposon yactu, +1,8 B
npy SHDN = «1»
(Bbixog npn SHDN = «0»)
3 UucCcC PWR IO [[TuTaHMe aHanoroBom YacTu,
(B T.4. NnuTaHune perynsatopa HanpskeHna us 3,3 B B 1,8 B)
4 GND PWR IO |O6wun umdpoBon YacTtu
5 GND PWR IO
6 LINK2_ 2 O Bbixoabl curHanoB nHaukauum
7 LINK1 2 @]
8 LINK3_2 @]
9 LINK4_2 @]
10 TXCLK I UHTepdpernc MIl gns nopTa paclumpeHus
11 TXDO @]
12 TXD1 @]
13 TXD2 @]
14 TXD3 @]
15 TXEN @]
16 RXCLK I
17 RXDO I
18 RXD1 I
19 RXD2 I
20 RXD3 I
21 RXDV I
22 CoL I
23 CRS I
24 TXER @]
25 RXER I
26 LINK1 1 O Bbixoabl curHanoB nHaukauum
27 LINK3_ 1 @]
28 LINK2_1 @]
29 ucc PWR IO |[[MuTaHue aHanorosow 4yacTu,
(B T.4. NuTaHWe perynaTopa HanpsixeHus n3 3,3 B B 1,8 B)
30 LINK4 1 O Bbixoabl curHanoB nHaukauum
31 GND PWR IO |O6wmi umdpoBomn 4actu
32 DUCC PWR IO [[Mutanune undposon yactu, +1,8 B
npy SHDN = «1»
(Bbixog npu SHDN = «0»)
33 GND PWR IO |O6wmi umdpoBomn 4actu
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

Ne BbiBoga| O603HayeHue Tun
kopnyca curhana BbIBOAA* ®PyHKUMOHaNbHOEe Ha3HaYeHue BbIBOAA
34 GNDA1 PWR IO |O6wwmi npuemonepegatymkos PHY1
35 TXP_1 AO OuddepeHumanbHbi Beixog nepegatyuka Ethernet
36 TXN_1 AO  |nopTa
37 VDDA1 PWR IO [[MuTaHMe npuemonepeaaTymkoB
PHY1, +3,3 B
38 GNDA1 PWR IO |O6wwun npuemonepegatynkos PHY 1
39 RXN_1 Al OunddepeHumnansHbii Bxoa npuemHuka Ethernet nopra 1
40 CM_1 AO CpefHsasa Tovka npuemMonepegatyuka 1
41 TESTBUSA 1 AlO TecToBbIN
42 RXP_1 Al OunddepeHumnansHbeii Bxoa npuemHuka Ethernet nopra 1
43 VDDA1 PWR IO [[MuTaHne npuemonepeaaTynkoB
PHY1, +3,3 B
44 GNDA1 PWR IO |O6wwmi npuemonepegatymnkos PHY1
45 EXRES1 1 AlO BbIBOAbLI ANs1 NOAKNIOYEHUsT BHELLHErO CTabUnbHOIo
pesucTopa ans nopta 1
46 GNDA1 PWR IO |O6wwun npuemonepeagatynkos PHY 1
47 VDDA1 PWR IO [[MuTaHMe npuemonepeaaTymkoB
PHY1, +3,3 B
48 GNDA1 PWR IO |O6wwmi npuemonepegatymnkos PHY1
49 VDDA1 PWR IO [[MuTaHne npuemonepeaaTynkoB
PHY1, +3,3 B
50 GND PWR IO |O6wun umdpoBon YacTtu
51 VDDA3 PWR IO [[MuTaHMe npuemonepeaaTymkoB
PHY3,+3,3B
52 GNDA3 PWR IO |O6wunin npuemonepeaatymkos PHY3
53 VDDAS PWR IO [[MuTaHne npuemonepeaaTynkos
PHY3,+3,3B
54 GNDA3 PWR 10 |O6wwun npuemonepegatynkos PHY3
55 EXRES1 3 AlO BbiBOAbI AN NOAKNIOYEHUS BHELLHEro ctabunbHOro
pesuctopa and nopta 3
56 VDDAS PWR IO [[MuTaHne npuemonepeaaTynkos
PHY3,+3,3B
57 GNDA3 PWR IO |O6wwun npuemonepeaatyunkos PHY3
58 RXP_3 Al AnddepeHumnanbHbI BXog npuemHuka Ethernet nopta 3
59 TESTBUSA_3 AIO TecToBbIN
60 CM_3 AO CpefHsasa Touka npuemonepegartymka 3
61 RXN_3 Al OunddepeHumnansHbeii Bxoa npuemHuka Ethernet nopra 3
62 GNDA3 PWR IO |O6wwun npuemonepegatynkos PHY3
63 VDDAS PWR IO [[MuTaHue npuemonepenaTymkoB
PHY3, +3,3B
64 TXN_3 AO OunddepeHumnansHbi Boixod nepeaatymka Ethernet
65 TXP_ 3 AO  [nopTa 3
66 GNDA3 PWR IO |O6wwmi npuemonepegatymkos PHY3
67 uccC PWR IO [[MuTaHne aHanorosBomn 4acTu,
(B T.4. NUTaHWe perynaTopa HanpsixeHus u3 3,3 B B 1,8 B)
68 GND PWR IO |O6wWwun umdposon YacTtu
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

Ne BbiBoga| O603HaueHune Tun
" PyHKUMOHaNbLHOEe Ha3Ha4YeHue BbiBOAA
Kopnyca CUrHana BbiBOAA

69 DucCC PWR 10 [[MuTaHue uncposon yactu, +1,8 B
npy SHDN = «1»
(BbIxog nput SHDN = «0»)

70 OSC_ouT AO BbIxog aAns nogkntoyeHus KBapLeBoro pesoHaTtopa

71 GND O6Lwmin undpoBon YacTu

72 SHDN I Bxog, BbIKIIOYEHNA BHYTPEHHENO perynatopa HanpsKeHust
LDO 018
0 — PerynaTop paboTaeT B WwtatHoOM pexume. MNMutaHune
undppoBon Yactn mukpocxemsbl (1,8 B) ocywectenseTcs ¢
BbIxoda perynaTtopa. Ha BeiBogax DUcc npucytcTeyeT
HanpskeHne NUTaHns ¢ Bbixoda peryngatopa. K BeiBogam
DUcc nogkntoyatotes unbTpytoLmMe KoHOeHcaTopbl.
1 — Perynartop BblkntoyeH. NutaHne umudpoBon Yactum
Mukpocxemsl (1,8 B) ocywecTBnseTca nogadven
HanpsPKeHUa NMTaHus Ha BbiBoAabl DUCC.

73 OSC_IN Al Bxopn, nogkntoyeHns BHELLHErO reHepartopa unm
KBapLEBOro pe3oHaTopa

74 NRESET I C6poc ycTtponcTea
(0 — cbpoc mukpocxembl; 1 — paboumnn pexmm)

75 LINK1 3 O Bbixoabl curHanoB MHAWKaLMN

76 LINK2_3 @]

77 LINK3 3 @]

78 LINK4 3 @]

79 MODE3 I Bxogp! Bbibopa pexuma pabotsl mogynen PHY

80 MODE2 I

81 MODE1 |

82 MODEOQ I

83 CS I Bxog «Bbibop kpuctanna» (Chip Select)

84 SDO O BbIxoa AaHHbIX CUHXPOHHOIO NocrneaoBaTeNbHOro
nHTepdenca

85 SDI | Bxoa AaHHbLIX CUHXPOHHOIO NOCneaoBaTENbHOMoO
nHTepdenca

86 SCLK | Bxo CUHXpOHU3aLUMN CUHXPOHHOIO NocnenoBaTeENbHOrO
nHTepdemnca

87 NTRST | TecToBbIN BbIBOA. [10AKMAOUYNTL K HA3KOMY NOTEHLMany
yepes peauctop 47 kKOm.
Bxopg cbpoca koHTponnepa JTAG nHTepdenca
(aKTUBHbIN HU3KUIA YPOBEHD)

88 TDO O TecToBbIN BbiBOA. OCTaBUTb HEMNOOKMHOYEHHbBIM.
Bbixoa OaHHbIX
WHTepderc anarHocTmkm 1 HaCcTPONKK

89 TDI | TecToBbIN BbIBOA. [10OKMOUYUTL K HA3KOMY NOTEHUMany
yepes peanctop 47 kOm.
Bxoa oaHHbIX.
WHTepdernc anarHocTmkn 1 HacTPONKK

a0 TMS | TecToBbI BbIBOA. [1OAKMAOUYMTL K HA3KOMY NOTEHLMany
yepes peauctop 47 kKOm.
Bxopg paspelueHns paboTsbl.
WHTepdenc omarHoCTMKN U HAaCTPOMKK
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

Ne BbiBoga| O603HayeHue Tun
* dPyHKUMOHaNbHOE Ha3sHaYeHuWe BbiBoAA
Kopnyca curHana BbiBOAA
91 LINK1 4 @] Bbixoabl curHanoB nHaukauum
92 TCK | TecToBbIN BbIBOA. [10AKNIOYNTL K HU3KOMY NoTeHumany
yepes pesuctop 47 kOwm.
Bxopg curHana cMHxpoHusaumm paboTsbl.
WNHTepdenc onarHoCTUKM N HaCTPONKK
93 LINK3 4 @] Bbixoabl curHanoB nHaukauum
94 LINK2_4 @]
95 ucc PWR IO |[[MuTaHue aHanorosow 4yacTu,
(B T.4. NnuTaHne perynstopa HanpshxeHnsa na 3,3 B B 1,8 B)
96 LINK4 4 @] Bbixoabl curHanoB nHaukauum
97 GND PWR IO |O6wwun umdpoBon YacTtu
98 DuCC PWR IO |BbIxof BHYTPEHHEro perynsaropa HanpshkeHus
npu SHDN = «0»;
MNuTtanne undposon vactu, +1,8 B,
npy SHDN = «1»
99 GND PWR IO |O6wun umdpoBon YacTtu
100 GNDA4 PWR IO |O6wwmi npuemonepegatymnkos PHY4
101 TXP_4 AO OuddepeHumanbHbi Beixog nepegatyuka Ethernet
102 TXN_4 AO  |nopTa4
103 VDDA4 PWR IO [[MuTaHMe npuemonepeaaTymkoB
PHY4,+3,3B
104 GNDA4 PWR IO |O6wwun npuemonepegatynkos PHY4
105 RXN_4 Al OunddepeHunansHbii Bxoa npuemHuka Ethernet nopra 4
106 CM_4 AO CpefHasa Tovka npuemonepeaatymka 4
107 TESTBUSA 4 AIO TecToBbIN
108 RXP_4 Al OunddepeHunansHbii Bxoa npuemHuka Ethernet nopra 4
109 VDDA4 PWR IO [[MuTaHne npuemonepeaaTynkoB
PHY4, + 3,3 B
110 GNDA4 PWR 10 |O6wwun npuemonepegatynkos PHY4
111 EXRES1 4 AlO BbiBOAbI AN NOAKNIOYEHUS BHELLHEro ctabunbHOro
pesucTopa ans noprta 4
112 GNDA4 PWR IO |O6wwun npuemonepeaatyunkos PHY4
113 VDDA4 PWR IO [[MuTaHne npnemonepeaaTynKkoB
PHY4,+3,3B
114 GNDA4 PWR IO |O6wwmi npuemonepepatyvkos PHY4
115 VDDA4 PWR IO [[MuTaHue npuemonepenaTymkoB
PHY4, +3,3B
116 GND PWR IO |O6wmi umdpoBomn 4actu
117 VDDA?2 PWR IO [[MuTaHMe npuemonepeaaTymkoB
PHY2, + 3,3 B
118 GNDA2 PWR IO |O6wwmi npuemonepegatymkos PHY2
119 VDDA2 PWR IO [[MuTaHue npuemonepenaTymkoB
PHY2, +3,3B
120 GNDA2 O6wun npuemonepenatymkos PHY2
121 EXRES1 2 AlO BbiBOAbI AN NOAKNIOYEHUS BHELLHEro ctabunbHOro
pesucTopa Ans noprta 2
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

Ne BbiBoga| O603HayeHue Tun
* ®PyHKUMOHaNbHOEe Ha3HaYeHue BbIBOAA
Kopnyca curHana BbiBOAA

122 GNDA2 PWR IO |O6wwmi npuemonepegatymkos PHY2
123 VDDAZ2 PWR IO [[MuTaHne npuemonepeaaTynkoB

PHY2,+3,3B
124 RXP_2 Al OunddepeHumnansHbii Bxog npuemHuka Ethernet noprta 2
125 TESTBUSA 2 AIO TecToBbIN
126 CM 2 AO CpegHsas Todka npuemonepegarymka 2
127 RXN_2 Al OuddepeHumnanbHbii Bxo npuemHuka Ethernet nopta 2
128 GNDA2 PWR IO |O6wwmi npuemonepegatymkos PHY2
129 VDDAZ2 PWR IO [[MuTaHne npuemonepeaaTynkoB

PHY2, + 3,3 B
130 TXN_2 AO OunddepeHumnansHbi Boixoa nepeaatymka Ethernet
131 TXP 2 AO  |opTaZ2
132 GNDA2 O6wwun npnemonepenaTymkos PHY2

* — 0bo3HaYeHne Tuna BbIBOOOB:

I

O

10

Al

AO

AlIO
PWR 10

— umndbpoBom BXxoz;
— umcbpoBom BbIXOA;

— umcbpoBon BXOA/BbIXOA;

— aHarnoroBblN BXOA;

— aHarnoroBbIN BbIXOA;
— aHanoroBbll BXOA/BbIX0O;
— BXO4/BbIX0 NUTaHUSA
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

4 YKasaHusi N0 NPUMEHEHUIO U IKcnnyaTauum

Mpn peMoHTe annapaTtypbl U U3MEPEHMM MapamMeTPOB MUKPOCXEM 3aMEHY MUKPOCXEM
Heob6xoaMMo NPOBOAUTL TOJLKO NPU OTKITHOYEHHbLIX UICTOYHUKAX MUTaHWUS.

MHCTPYMEHT Ana navkm (CBapku) M MOHTaXa He [JOfKeH MMeTb noTeHuuan,
npesbiwatowmn 0,3 B oTHOCUTENBHO WKHBLI "O0LWmMiA".

3anpellaeTcs noaBedeHUE Kakux-nmbo aneKTpUYeckux curHanoB (B TOM 4uCre LUMH
«lMutaHme» n «O6Lwmi») K TecToBbIM BbiBOAam 41, 59, 107, 125.

TecToBble BbiBOoAbl 40, 60, 106, 126 pekomMeHOyeTCcHA MoAkmno4aTb B COOTBETCTBUM C
TUMOBOM CXEMOW BKMIOYEHUs (CM. pUCYHOK 11), gornyckaeTca OCTaBnsaATb 3TUM BbIBOAbI He
NOAKHOYEHHbIMW.

Mopsgok nogavm N CHATUA HanNpPsKEHUU MUTAHUS U BXOOHbIX CUTHANOB Ha MUKPOCXEMDbI
AOJTKEH ObITb CrieayroLwmMm:

—nofdada (BKMOYEHWE MUKPOCXeMbl): OOLWMA, nuUTaHWe, BXOAHbIE CUrHamnbl WK
OLAHOBPEMEHHO;

— CHATUE (BbIKIMOYEHME MUKPOCXEMbI): O4HOBPEMEHHO UM B 06paTHOM nopsake.
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

5 OnucaHne PYHKLMOHUPOBAHMA MUKPOCXEMbI

B Mukpocxeme peanusoBaHbl YeTblpe He3aBUMCUMBbIX MopTa npuvema-nepenadm Ethernet
NnakeToB, KaXAblW U3 KOTOPbIX COAEPXKUT:
— KOHTponsepbl goctyna K namatn npuemHuka (KON Mpm.) n nepegatyunka (KON MNpa.);
— NPOMEXYTOYHble Bydepbl NPMHMMaeMbIX U NepeaaBaeMblX NakeToB (Ha CTPYKTYPHON
cxeme bydep MNpm. n bydep MNMpa. cooTBETCTBEHHO);
— KoHTponnep cranHgapta IEEE 802.3 kaHanbHoro yposHs (KKY);
— koHTponnep ctrangapta IEEE 802.3 dpusnyeckoro yposHs (KOY).

MATbIN  NOPT CTPYKTYPHO MOJSIHOCTLIO MOBTOPSAET YeTblpe OCHOBHbLIX MopTa, 3a
ncknrodeHnem 6noka KOPY. Anroputm kommyTauum m goctyna nopta kK O3Y nakeToB Takke
HUYEM He OTNMYaeTCs OT OCTarbHbIX YeTbipex NopToB. [JaHHbIM NOPT MOXeT BbITb NCNOSb30BaH
Kak NopT paclUMpeHus, unu, B Crnyyae MOAKIYEHNA BHELLUHEro KOHTponnepa u3n4eckoro
YPOBHS, KaK AOMOMHUTENbHbIA MOPT KOMMYyTaTOpa.

MprHATbIE NakeTbl KaXXAoro rnopta NPOBEPSATCSA Ha OTCYTCTBME OLIMOOK CTPYKTYpbI
naketa W KOHTPOSibHOW cyMMbl. B Tom crniyyae, ecnu nakeT He coOAepXuT OWWKWOOK, OH
nomewaetrca B O3Y naketoB, ¢pnar ycrnewHoro npuemMa naketa nepegaeTca agpy
KOMMyTaTopa, NpMeMm naketa cyuMTaeTCcs 3aBepLUEHHbIM, MPUEMHUK CHATAETCHA roTOBbIM AJ1S
npuema cregytouwero naketa. B Tom cnyyvyae, ecnn B nakete obHapyXeHbl OWMOKM, nakeT
oTbpacbiBaeTcs, NaMATb, 3aHATas Nop yXXe nNpuHaTble 6anTbl nakeTa, cyMTaeTcss CBOOGOAHOMN.

O6bem O3Y coctaBnget 32 K6anT, 4TO NO3BOSMISIET OAHOBPEMEHHO XpaHUTb A0 16-Tn
nakeTtoB AnMHown oo 2048 6anT.

Ana obecnedyeHns KoMMyTaumm nakeToB B MMKPOCXeMe peanus3oBaHa Tabnuua
MAC-agpecoB pa3vepom 16 Kb6ant. B gaHHon Tabnvue MOXeT OAHOBPEMEHHO COAEepXaTbCs
nHpopmauua o 2048 MAC-agpecax. [pu npueme naketa B Tabnuuy 3aHOCUTCS HOBbIV
MAC-agpec nctoyHuka naketa. Ha ocHoBe nHgopmauum, xpaHsienca B Tabnvue, npomcxoauT
KOMMYTauns NPUHATBIX NaKeTOB.

Ana ynpaBneHUss MUKPOCXEMOW B €€ COCTaB BKMIOYEH KOHTPOSNEep CUHXPOHHOMO
nocnegoBaTenbHoro nHtepdgenca ynpasnexHusa (CrNY). Ona TectMpoBaHWa U ANArHOCTUKK
MUKPOCXEMbI peann3oBaH nHtepgenc gnarHoctmkm (UL).

Onucanne CIWNY npuBegeHo B pasgene «CUHXPOHHbIU  nocrnedogsamesibHbil
uHmepgpeuc ynpaesneHusa (CIriNY)». OnucaHue perucTpoB, HacTpauMBaeMblX MNPU MNOMOLLM
Crny, npuBeneHo B pasgene « BHympeHHuUe peaucmpbl MUKPOCXEMbI».

B Mukpocxeme peanusoBaHa BO3MOXHOCTb gocTtyna k O3Y agpecoB M [aHHbIX MO
Crny. Ooctyn K namMaTK aHHbIX peanu3oBaH B TeCTOBbIX Lensx. [JocTyn K naMmsaTv agpecos
no3BonsieT KoHdurypmposaTb Tabnmuy MAC-agpecoB B COOTBETCTBMM C  3agadvyamu
nonb3osaTtens. Mpyn aTOM JONYCTUMO Kak YnTaTb M OOMNOSMHATH aBTOMATUYECKM CO3[4aBaeMyto
Tabnuuy agpecoB, Tak W, 3anpeTuB noptam OOHOBMATL 3anucu, CO34aTb KECTKO 3aAaHHYHo
KoHdurypaumto. Kpome TOro, npu nomMowm pPernctpoB MacoK peTpaHCrsauum MOXHO
nepeHanpasnaTb Tpaduk B 06xo AaHHbIX, XpaHALWMXCs B Tabnmue.

NHTepdenc OMarHoCTUKM WMHTErpMpoBaH B MUKPOCXEMY MCKIOYMTENbHO AONs uenen
TECTUPOBaHUA W ANArHOCTUKW. [Na KOpPPEeKTHOW 3JKcnsiyatauum MUKpocxembl B paboyem
pexnme pekoMeHayeTcs cOpoCUTb KOHTPOEp NHTepdenca AnarHoCTUKN, yCTaHOBUB CUMHanbI
NTRST, TDI, TCLK n TMS B cocTtosiHue 0.

51 Cxema c6poca npun BKNO4YeHUU N BbIKINKO4Y€eHNN OCHOBHOIO NUTAHUA

Mpn BKNOYEHUN nUTaHMA BblpabaTbiBaeTca BHYTPeHHUA curHan cbpoca POR ans
uMcpoBon YacTtu, nutaHne Ucc HapacTaeT 1, Noka OHO He NpeBbICUO ypoBeHb 1,6 B, curHan
cbpoca POR ygepxumBaeTtcs; nocrne npesblleHnsa gaHHoro ypoBHA curHan POR BbigaeTtcsa elle
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Ha NPOTSKEHUU ~ 4 MC ONs TOro, YToObl rapaHTUPOBaAHHO YCTAaHOBUIOCH HaMpsKeHWe NUTaHus,
nocne yero curdan POR cHumaeTcs, 1 cxema MoXeT HadaTb paboTaTb.

16 B ~4MC—> =

Upor

Cbpoc_~

PucyHok 3 — CurHan c6poca npu BKNHO4YEHUU U BbIKITHOYEHUN
OCHOBHOIO HanNpPs>XXeHUsl NUTaHUA

Mpn cHwkeHun HanpskeHuss nutanHua Ucc Hwxke ypoBHa 2,0B curHan POR
BblpabaTtbiBaeTca 6€3 3a0epxKKu.

Mpn BKMOYEHMN OCHOBHOIO HanpshkeHust nuTaHmst Ucc aBToOMaTU4YeCcKM BKMOYaEeTCA
BCTPOEHHbIA Perynsartop HanpsbkeHna ana  gopMupoBaHua HanpsbkeHna DUcc nuTtaHms
umcposoro sapa.

Mpn nogaye Ha Bxog NRESET wmnynbcoB cbpoca anuternbHOCTbl0 MeHee 10 HC 3Tu
UMMYNbCbl OTPUNBLTPOBLIBAOTCA U HE MPUBOAAT K COPOCY MMKpOCXeMbl. Ecnn AnvtenbHOCTb
umnynsca 6Gonbwe 200 Hc, BblpabaTbiBaeTcss curHan cbpoca. [lpy 9TOM ANMTENbHOCTL
cchopmmpoBaHHOro curHana copoca 6yaget He MeHee 20 MKcC.

nRESET

PucyHok 4 — ®opmMmupoBaHuMe curHana copoca
5.2 PeXuMmbl paboTbl MUKPOCXEMbI

Mukpocxema MoxeT PyHKUnoHupoBaTb Ha ckopoctn 10 nnn 100 MBut/cek B pexmnmax
NOJSIHOro Aynriekca unv nonyaynsekca, B pexxumMmax KoHLueHTpaTopa nnm kommyrtartopa.

YnpaBneHue pexxMmMomM KOMMYTaunum MUKPOCXEMbl MOXET OCYLLECTBMASATLCA MNPy NOMOLLN
BHewHero BbiBoga MODE3 wnu npyv nomowy HacTpPOMKM MacoOK peTpaHcnauun noptoB. B
pexume KoMMmyTaTopa agpecaums NpoucxoamT Ha OCHoBe 3anucen B Tabnuue MAC-agpecos.
B pexunme KOHUeHTpaTopa BCe NPUHATbIE NakeTbl NepefarTcs Ha BCe NOPTbl MUKPOCXEMBbI,
KpOMe TOro, C KOTOPOro nakeT Oblf NPUHAT.
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MODE_2

A\ 4

«N»

A\ 4

MODE_1

A 4

MODE_0

«W»

\ 4

PHY

MODE_PHY[2]

A4

PHY_MODE MODE_PHY[1]
REGISTER

MODE_PHY([0]

A\ 4

«WN»

\ 4

A4

PucyHok 5 — Cxema ynpaBneHusi pexmmamm pabotbl 6nM1oKoB npuemMonepenaTimkoB
cdomnsnyeckoro ypoBHs

YnpasneHnune pexvmamu paboTbl MUKPOCXEMbI MOXET ObITb OCYLLLECTBEHO NPY NOMOLLM
3ajaHus Koda pexuma Ha BHewHux BbiBogax MODE2, MODE1, MODEO wnu npmn nomowm
BHYTPEHHUX  PEerucTpoB  ynpasrieHUs rnpuemonepegarymkamm  PU3NYECKOro  YPOBHS
PHY_MODES12 n PHY_MODES34. BHyTpM MUKpPOCXeMbl KOAbl peXuMa C BHELUHUX BbIBOLOB U
C PerncTpoB ynpaeneHuss obbeguHeHbl No «M» (CM. pUCYHOK 5). YnpaBneHue C BHELLHMX
BbIBOAOB CYMTbLIBAETCA B TeYeHue 1 MC nocre BKIHYEHUA NUTaHUA U BbiBOA4A MUKPOCXEMbI
N3 COCTOSAHUSA cbpoca. 3HayYeHne perncTpoB B 060MX criydasax no yMoOn4aHuio ycTaHaBnmMBaeTcs
B cocTosiHne «111» M He npenaTcTByeT CUYUTbIBAHUIO Koda pexuma paboTbl C BHELLUHUX
BbIBOAOB. HanpoTus, NOMHOLEHHOE ynpasfieHne pexmmamMmm paboTbl MUKPOCXEMbl MPY NOMOLLM
pPerncTpoB BO3MOXHO, TOSIbKO €CIM BHELLHME BbIBOObl HAXOAATCA B COCTOAHUM «111».

3HayeHne ynpasnsoLwmx KOOOB Ha BHELWHUX BbIBO4AX MUKPOCXEMbI NPeLCTaBNEeHO HUXe
(Tabnuua 2). 3HayeHue ynpasnsowmx kogos pernctpos PHY _MODESX npencraBneHo Huxke
(Tabnumua 3).

Ecnu 3HayeHue BbLIBOLOB HACTPOMKM U 3HAYEHME PEerncTtpoB ycTaHoOBMeHO B «111y,
npuemMmonepenaTynkn (pU3N4ecKoro YpOBHS OCYLLECTBASAIOT aBTOMaTM4eckoe ornpeaeneHue
pexuma nepegaym gaHHbix. B aToM cnyvae npw nogkrtoyeHnn 6nokos npuemMonepenaTynkos K
NNHUK NpoucxoanT obmMeH coobLieHnamMu, B pesynbTaTe KOTOpPOoro npuemonepenatymku Ha
000oMX KOHLax JIMHUM aBTOMAaTMYECKM HaCTpaumBalTCA B OOWHAKOBbLIN PEXUMM nepenayvv
AaHHbIX.

Mpyn nomowm ynpaBnsAwoLWNX perncTpoB BO3MOXHO 3aaHne MHAUBUAOYaNbHOro pexunma
paboTbl ANS KaX4oro nopta MUKPOCXEMbl, KPOME AOMNOSIHUTENBHO NATOro nopta. [ns aTtoro
Heo6Xx04MMO BbINOMHUTL CReayLLY0 NocnefoBaTeNIbHOCTb AENCTBUN:

1 3apatb npu nomowm peructpa PHY _MODES Heobxoaumbii pexum paboThbl

npuemonepenaTymMkoB B COOTBETCTBUKN C Tabnumuen Huxe (Tabnuua 2);

2 BblknounTb npuemonepenatyuku npu  nomowm OMTOB nporpammMHoOro cbpoca
pernctpa PHY_MODES. 3anuce B peructp MoxeT ObiTb OCyLleCcTBNeHa
OAHOBPEMEHHO C 3afaHMEM PEXMMOB (CM. M. 2);

3 Bknwounte npuemonepenaTtyMkm npu  nomowm 6uTtoB nporpammHoro cbpoca
pernctpa PHY_MODES.

[Nocne BbINOSTHEHUA ONUCAHHOW NOCeaoBaTENbHOCTU AEUCTBUN, €CNU OCYLLECTBIISAETCS
nepexoa M3 XeCTKO 3a[aHHOro pexumMa B pexmMm aBTOMaTUYeCKOro onpeneneHunsa CKOpoCTu
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nepegayn OaHHbIX Ha INUHUW, MNOPT HA4YHET MpPOLEecC aBTOMOACTPOMKWU, MOCHE OKOHYaHWUS
KOTOpOW OyaeT HacTpoeH Ha OnTUMarbHYK CKOPOCTb nepenay. Ecnu npoucxoguT nepexopn K

)XECTKO 3ajaHHOMY pexumy, nopT ByaeT roToB k paboTe cpasy nocrie ero BKIYEHMS.

Ta6bnuua 2 — Koabl 3agaHns peXXumoB paboTbl MMKPOCXeMbl Ha BHELLHUX BbIBOAAX

MODE3, MODEZ2, MODE1, MODEO

MODEZ2,
MODES3 MODE1, Pexum paboTtbl
MODEO
0 000 KoHuenmpamop
10 M6uT/cek, nonyaynnekc
KoHueHmpamop
0 001 10 MbuT/cek, gynnekc
0 010 KoHuenmpamop
100 M6wuT/cek, nonygynnekc
0 011 KoHueHnmpamop
100 MbwuTt/cek, gynnekc
0 100 3ape3epBnpoBaHO
0 101 3ape3epBnpoBaHO
0 110 3ape3epBMpoOBaHO
0 111 KoHueHnmpamop
ABTOMaTUYECKOE onpeaeneHne COCTOSHUS HEeCYLLEn
1 000 Kommymamop
10 M6wuTt/cek, nonygynnekc
Kommymamop
1 001 10 M6uT/cek, gynnekc
1 010 Kommymamop
100 MbwuT/cek, nonygynnekc
Kommymamop
1 011 100 M6uT, gynnekc
1 100 3ape3epBMpOBaHO
1 101 3ape3epBMpOBaHO
1 110 3apes3epBMpoBaHO
1 111 Kommymamop
ABTOMaTN4eCKoe onpegerieHne CoCTOSIHUS HECYLLIEN

Ta6bnuua 3 — Kogbl 3agaHunsa peXXumoB paboTbl npuemornepenaTyimkoB

pernctpoB PHY MODESXX

MODEPHY_X[2:0]

Pexum paboTbl

000 10 M6uT/cek, nonyaynnekc

001 10 M6uT/cek, gynnekc

010 100 M6wut/cek, nonyaynnekc

011 100 M6wut/cek, gynnekc

100 3apesepBrpoBaHoO

101 3apesepBrpoBaHoO

110 3ape3epBMpoOBaHO

111 ABTOMaTUYECKOE OMNpedenieHne COCTOAHNSI HECYLLEN

5.3 Bnoku KOHTpoOnJepoB KaHalIbHOro ypoBHSA

B wMukpocxeme cogepxutca nsatb 6nokoB KKY. Kaxgbin 6nok KKY nonHocTbio
IEEE 802.3/Ethernet 1 nopgepxmBaet paboTy B MNOMAHO- W
nonygynnekcHom pexumax (kpome KKY ngaroro nopta), npuem un o6paboTKy nakeTos,

COOTBETCTBYET CTaHAapTy
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oBGHapyxeHue ownbok, B TOM Ymcne Bepudukaunio KOHTPONbHON CyMMbl MPUHATBIX NAKeToB U
dopMMpoOBaHME NAKETOB AN Nepeaayn B COOTBETCTBUM CO CTaHAAPTOM.

Kaxgbin 6nok KKY pasgeneH Ha npueMHbIn Mogysb U nepefatowmnn Moaysib.

MpuemMHbIn MOLyNb OTBEYaeT 3a NpUeM MNaKeToB, MPOBEPKY WX LENOCTHOCTU U
KOHTpOsbHON cyMmmbl, nepeaadyy MAC-agpecoB 610Ky KOMMyTauun n MHOPMaLMOHHON YacTu
nakeTta KoHTponnepy goctyna B O3Y nakeTos.

Mepepatowmn  mogynb oOTBeYaeT 3a cuuTbiBaHMe naketoB w3 O3Y nakeTos,
dopmupoBaHue naketa, ob6paboTKy KONMM3UA WM MNO3OHMX KOMSM3MA B COOTBETCTBUMM CO
ctaHgapTom IEEE 802.3/Ethernet.

Mpuem nakeToB

Mpn Hannuumn ceoboaHoro mecta B O3Y NPUHATBLIX NakeToB NpuUeMHble MOAYNn NopToB
Haxo4ATCA B COCTOSAHUW OXuOaHuUs BXoAswmx naketos. [lpy nonyvyeHun curHana o Hadane
npuema naketa oT 6roka KOY 1 3aBepLUeHUN NONA CUHXPOHU3AUUN HAa4YMHaAETCH NpueM nakeTa.

MpuHATbIE faHHble nepefarnTca KOHTposnnepy poctyna k O3Y u 3anucbiBaloTcs B
namate. Ecnv B npouecce npvema naketa npousowsia owmnbka KOHTPOSNbHOW CyMMbl, Mbo
NPUHATBLIN NakeT He ypgosreTBopsieT ¢opmaTy Ethernet nakeToB, NpMeMHUK nepexoauT B
PEXUM OXMAAHMSA, N NaMsATb, 3aHATaA NoL YXe NPUHATbIe AaHHble, cyMTaeTca CBOOOAHOMN.
PeTpaHcnauusa Bcex nakeTtoB, B TOM YMCIE Y OLUMOOYHbLIX, MOXET ObITb BKIHOYEHa Mpy NOMOLLM
o6uta ERR_EN pernctpa MAC_RX_CTRL.

O6paboTka KoNnNuanm B pexxmme nonyaynnekcHon paboTbl aHanormyHa npuemy naketa c
oLINBKON, T.€. NPUEMHMK NpeKpaLlaeT Npnuem 4o MomeHTa obHyneHns curdanos CRC n COL ot
npuemonepenaTynka oU3n4eCcKoro YpoBHS, AaHHbIE MPUHATbIE O MOMEHTa BO3HUMKHOBEHUS
Konnuanm oTbpacbiBatoTcs.

B npouecce npvema npovcxoauT pasgeneHne gaHHbIX U yrnpasBngaowen nHdopmauum
naketa. YnpasnswoLwasa nHopMaLma naketa XpaHUTCA B cneuunarbHbIX perncTpax 4o NosiHoro
npuema naketa. Ecnn nakeT cuuTaeTcss KOPPEKTHbIM, ynpasnswowass uHdopMauma wu
nHpopmauusa o pacnonoxeHmm naketa B O3Y nakeToB nepeaarwTcs B MOAyMb KOMMyTauuu
nakeToB BMeCTE C 3anpoCOM Ha KOMMYTaLNo.

Mocne ob6paboTkM naketa (nNaket oOTOpoOWEH WM nepedaH Ha KOMMYyTauuio),
npuHuMarowmn moaynb KKY nepexoguT B pexxmm oxuaaHus cnegyowero nakeTa.

Mepepaya nakeToB

B cnyyae ycnewHoro npvema nakera m ero KommyTauum C OOHUM WU HECKOSNbKUMU
noptamm MUKpocxeMbl chnar roTOBHOCTM NakeTa Ans nepegadn, a Takke AaHHble O €ero
pacnonoxeHmnn B O3Y naketoB nepepattca Ha nepegarowme mogynn KKY noptos, KOTOpbIM
NPUHATBIN NakeT Obln NnpegHasHa4veH.

Ha Bxomax nepegaTyMka Kakgoro nopTa peanu3oBaHa odepedb nepegaBaeMblxX
naketoB. B oyepean moryT OAHOBPEMEHHO XPaHUTbLCS AaHHble O 4YeTbipex nepegaBaeMbiX
naketax. Ecnn nepegatuunk He ycnesaeT obpaboTaTb NnepegaBaeMble NAKETbI C TOM CKOPOCTLIO,
C KOTOPOWM OHWM Ha Hero NocTynarT, camble CTapble NakeTbl OTOpackiBAOTCS, U MECTO, KOTOPOE
OHM 3aHMMaKT B NamMsaTU, cuyuTaeTcss cBoboaHbIM. Takas cUTyaumsi MOXET BO3HUKHYTb B
crnegyroLwmnx cnyyasx:

- OOHOBPEMEHHbIN NOTOK AAaHHbIX C HECKOSbKMX MOPTOB NepeaaeTcs Ha OAMH NOpT;

- NOTOK nopTa, paboTatowiero Ha ckopoctn 100 M6uT/cek, npegHasHavyaeTcs Ha NopT,

paboTatoLwwmin co ckopocTbio 10 MbuT/cek;

- B pexuMme nornyaynnekca, ecnu cpeaa nepegayn nepeaaroLlero nopTta neperpyxexa.

Ecnu B ouepeaun nepegasaemMbix naketos nepeatowero moayns KKY nmeerca ogHa vnm
Oonee 3anucen, nepegaTynk HavMHaeT popmMMpoBaHME NakeTa Ans nepegayn. [lepebiMu
nepegarTca  npeambyna v none pasgenutend B COOTBETCTBUM CO  CTaHOApPTOM
IEEE 802.3/Ethernet. lanee nepegatoTcsa agpeca UCTOYHMKA, HA3HAYeHUs 1 rnone AfvHbl/Tuna
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nakeTa B TOM Xe Nopsifike, B KOTOPOM OHM Obinun NpuHATLI. [Janee nepeaatoTca faHHble nakeTa
1 Nosie KOHTPONbHOW CYMMBbI.

B pexume paboTbl B nonyaynnekce, B criydae BO3HUKHOBEHUS KOMNM3MK, onpeaenseTca
ee Tun. Ecnu 3aTo «No3gHsas» Konnuaus, nakeT oTtbpacbiBaeTcsa. Bpems, nocne koToporo
KONnuU3nga cuyutaeTca «nosgHen», onpegensetcsa pernctpom CollWindow. Ecnu npowusowna
obbl4Has KoNnNuand, nepefaya naketa npepbiBaeTcs Nocre BblAepXnBaHUSA Criy4anHon naysbl,
nepefatyvk Aenaet ewle ofHy NOMbITKY nepedaTb naket. KonmyecTBO MOMbITOK nepefaudu
nakeTta, Mnocrne KOTOpbIX MakeT oTOpacbiBaeTcs, W nepefaTynk nepexoauT K criegylolemy
nakety, onpepensetca nonem RTY_lim pernctpa MAC_TX_ CTRL.

MakcumanbHas u MYHMManbHas ANWHbI NakeToB 3ajatoTcs peructpamu MinFrame_h,
MinFrame_I, MaxFrame_h, MaxFrame_|. B ycTtponctese peannsoBaHa BO3MOXHOCTb
AOMNOJSTHEHUS NakeTa HyneBbIMW CUMBOSIAaMU OO MUHMMAIIbHOMO pasmMepa B TOM criyvae, ecnu
nepegaBaemMblii NakeT MeHblue. [laHHaa BO3MOXHOCTb MOXeT OblTb HacTpoeHa 6utom PAD_EN
pernctpa MAC_TX_CTRL. lNo ymonyaHuio ata yHKLNA OTKINOYEHA.

Mpn nepenadve aByx n Bonee NakeToB NoapsL Mexay naketamu BbloepXuBaeTcs nayaa,
paBHas 9,6 mkc gns 10 M6ut/cek n 0,96 mkc ana 100 M6ut/cek. Bpems mexnakeTHOro
WHTepBarna, BblpaXXeHHOe B TakTax paboyen 4yactoTbl MuKpocxembl (25 MIy), moxeT ObiTb
HacTpoeHo B pernctpax IPG_h un IPG_L.

5.4  BNoOKM KOHTPONNepoB (pU3NYECKOro YpOBHSA

Mogynu KoY crangapta |EEE 802.3/Ethernet cnocoGHbl obGecneuvMBaTb npuem u
nepegadvy AaHHbIX B OAHOM U3 CreayoLLmMX PEXMMOB:

— 10Base-T FD (full duplex — nonHbein gynnekc);

— 10Base-T HD (half duplex — nonygynnekc);

— 100Base-TX FD (full duplex — nonHbI gynnekc);

— 100Base-TX HD (half duplex — nonyaynnekc).

B moaynsx peanu3oBaHa BO3MOXHOCTb aBTOMAaTUYECKOro orpeneneHusi COCTOSHWUA
nnHWMK, obecneunBaroLLas BO3MOXHOCTb COrflacoBaHMsi CKOPOCTU N peXnma nepegayun gaHHbIX
C OMMOHEHTOM M HAaCTPOWNKY MoAyNen Ha ONTUMarnbHbIN peXnm paboThbl.

C nomouwbto peructpoB 6noka ynpaBneHUs M OUArHOCTUKM MOXHO 3a[aTb OCHOBHbIE
pexumbl paboTbl Mogynem npuemonepenaTynMkoB W ocyllecTBuTb KX cbpoc. Onmcanue
perncTpoB npuBedeHoO B pasgene «BHympeHHue peaucmpbl MUKpocxembl». O pexumax
paboTbl NpremonepeaaTyMKoB 1 BO3MOXHOCTAX ynpasneHus nmmn donee nogpobHo cMm. pasgen
«Pexxumbl pabombl MUKDOCXEMbI».

5.5 Tab6nuua xpaHeHna MAC-agpecoB u 1Apo KOMMyTaTopa

Bo Bpemsa npuema naketa MAC-agpeca UCTOYHMKA M Ha3HaA4YeHUs1 nepenarTcs B S4p0
KOMMyTaTopa, KOTopbii OGHOBNSIET Npy HEOOBXoaMMOCTM Tabnvuy KOMMyTauMmM U Ha OCHOBE
UMERLLMXCA B HEN OaHHbIX NPUHMMAaET pelleHMe O KOMMyTauuu npuHUMaemMmoro nakerta. Tak
kak MAC-agpeca HaxogAaTcA B Hadane naketa, a4po KoMMmyTaTtopa MMeeT BO3MOXHOCTb
obpabaTtbiBaTb MX BO BpeMS MpvemMa naketa M He 3adep)XuMBaTb €ro peTpaHcnsaumio nocne
3aBepLUeHnd npvema.

5.6 PeTpaHcnauusa NpUHATbLIX NaKeToOB
MepBbiM ObpabaTbiBaeTCs agpec HasHayeHus. Bolumcnme xaw-gyHKUMIO agpeca, a4po

KOMMYyTaTopa OCYLLEeCTBMSET NOUCK adpeca Ha3HayYeHss B COOTBETCTBYHOLLEN CTPoKe Tabnuvubl
MAC-agpecos:
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- €eCNnu Takou agpec HangeH, 4p0 CYNTbIBAET AaHHbIE O CBA3@aHHOM C HUM MOpTE U, Mo
3aBepLleHnMM npuema naketa, AenaeT 3anucb B ovepean nepegaBaeMbiX MakeToB
COOTBETCTBYIOLLEro NopTa;

- €eCnv agpec He HanfgeH, 3anncb Aenaetcsa B ovyepenb nepefaTyvMkoB BCEX MOPTOB,
Takum obpasom, naket OyaeT OoTnpaBrieH Ha BCe MOPTbl, KPOME TOro, C KOTOPOro OH
ObIN NPUHAT;

- eCnu agpec HasHa4yeHus SBNSETCA LUMPOKOBELLATENbHbIM, NakeT Takke Oyaer
OTNpaBfieH Ha BCe oCTaslbHble MOPTbl MUKPOCXEMBbI.

Taknum obpasom, B pesynbTate obpaboTkM nakeTa, MPUHATOrO C OAHOro0 M3 MOpPTOB,
dopmMmupyeTca NaTMpaspagHas  Macka-BeKTOp peTpaHCcrsauMm  KoMMyTaTopa, B KOTOPOW
BbICTaBMsEeTCA eOuHUUa HanpoTMB MOPTOB, Ha KOTOpble HeobxoOuMO peTpaHcnMpoBaTb
NPUHATBLIN NakeT. Hanpumep, ecnn nakeT NPUHAT C NEPBOro nopta u KomMmyTaTop paboTtaeTt B
peXxmnmMme KOHLeHTpaTopa Macka Anda NPUHATOro naketa npumet 3HadveHne «11110», T.e. nakeTt
OygeT peTpaHCcnMpoBaH Ha BCe MNOpTbl KOMMyTaTopa, Kpome nepBoro. Ecnn mukpocxema
paboTaeT B pexume koMmmyTaTopa, U B Tabnuue HanWgeHa 3anucb, ykasblBawollasi, YTo 3TOT
nakeT JOMKeH OblTb peTpaHCNMPOBaH Ha TPeTUM NopT, TO Macka npumeT 3HadveHne «00100».

[Ona Gonee rmMBKOM HACTPOWKM KOMMyTauMM B YCTPOMCTBE peann3oBaH MEXaHM3M
3agaHna nonb3oBaTenbCkux Macok «AND» n «OR». 3HayeHus, XpaHswmecss B perncrpax
nonb3oBaTenbCckux Macok «AND» u «OR», 06beguHATCA C  BHYTPEHHUMM Mackamm
cooTBeTCcTBYOWMX nopToB nobutHo no «UM» u  «UJMN» cooTBeTCcTBEHHO. [lpn aTOM
obbeanHeHne no «UNMN» aensetca 6onee npuopuTeTHbIM. Takum obGpasom, ecnn Macka
«AND» ana nopta paBHa «00000», TO nakeTbl, MPUHATbIE MO AAHHOM MOPTY, He OyayT
peTpaHcnupoBaHbl HUKoMY. Ecnn mackn «AND» n «OR» ans nopta paBHbl «00000» 1 «11111»
COOTBETCTBEHHO, NakeTbl, MPUHATbIE MO AaHHOM MOpPTy, OyAyT peTpaHCnMpoBaHbl Ha BCe
NnopTbl, B TOM YUCIE U Ha HEero camoro.

Ecnn, Hanpumep, cToMT 3agaya peTpaHcnnpoBaTb Ha NATbIA NOPT NakeThbl, Npuxoasawmne
Ha BCe OCTallbHble MOpPTbl, AOCTATOMHO B pernctpbl Macok «OR» Ans nopTosB C NepBOro no
yeTtBepTbin (pernctpbl PN1_mask OR, PN2_mask OR, PN3 _mask OR, PN4_mask OR)
3anuncatb 3HavyeHuns «10000». Torga, Ans Bcex NPUHATBIX NakeToB ¢ NOpToB 1 — 4 BHYTPEHHAA
Macka peTpaHcnsaumn, obbeauHeHHaa no  «UJIM»  co  3HavyeHuem, XpaHAwuMmcs B
COOTBETCTBYIOLLEM perncrpe, npueedet K TOMY, YTO AN BCEX MPUHATbIX MNakeToB B NATOM
paspsge macku peTtpaHcnaumm dyget cogepxatbesa «1», 4To obecnedunT nux peTpaHcnaumo Ha
NATbIA NOPT, OONOMHUTENBHO K 3HA4YeHWI0, onpeaeneHHoOMY S4pOM KOMMyTaTopa.

5.6.1 O6HoeneHus 3anucelti MAC-mabnuusbi

Mocne o00paboTknm agpeca HasHaA4YeHUs U KOMMyTauuuM MNPUHATOrNO naketa a4po
KOMMyTaumm HadnHaeT obpaboTky agpeca UCTOYHUKA. AApOo NbiTaeTcs HauTU agpec UCTOYHMKA
B COOTBETCTBYHOLLEN X3LW-PYHKUNKN agpeca cTpoke Tabnunuybl MAC-agpecos. Ecnn Takon agpec
yXe cyuwectsyeT B Tabnuue, 90po0 KommyTatopa OOHOBRSET ero cyeTyuMK crtapeHus. Ecnn
agpeca B Tabnvue ewe HeT, A4p0 AenaeT 3anucb B CBODOAHON siyenke COOTBETCTBYHOLLEN
CTPOKM Tabnuubl, NOCne Yero NnepexoauT K OXnaaHuo criegytollero naketa. Ecnm Bce suenkm
CTPOKM yXXe 3aHATbl, NepesanncbiBaeTcsl camasi ctapas sdenka. [JoCcTyn CoO CTOPOHbI NOPTOB K
Tabnvue moxeT ObiTb 3anpelieH npu nomowm pernctpa MAC_RAM_WE. B atom cnydae
oOHOBMNEHNA Tabnumubl CO CTOPOHbI MOPTOB NPOUCXOAUTb He OyaeT, n, ecnu Tabnuua B 3TOT
MOMEHT MycTa, KOMMYTaTop, He HaxOAs COOTBETCTBYKOLMX 3anucer B Tabnuue, 6yger
peTpaHCNUpoBaTb BCE MPUHATbIE NaKeTbl HA BCE MOPThbl YCTPONCTBA, KPOME TEX, C KOTOPbIX OHU
ObIN NPUHATBI.
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5.6.2 Cuyemyuku cmapeHus u 6710k o4ucmku 3anuceu

Kpome sagpa kommyTtatopa AOCTyn K Tabnvue umeeT Takke OnoK OYUCTKA CTapbixX
3anucen. MNpu BkNoYeHUn nutaHus 6nok ounctkm O3Y agpeco ounwaetr O3Y agpecoB oOT
cnyyamHbix 3HadveHun. C ounctkon O3Y agpecoB cBfA3aHa 3agepXka BbIXO4a MUKPOCXEMbl B
pabounii pexmm nocrne BKMAYeHUs nutaHusa mnm cbpoca Ha Bpems okono 700 mkc. OyHKUnS
OYUCTKM NaMATM MOXeT ObiTb oTkntodeHa npu nomowm o6uta MAC_CLR_EN peructpa
AGE_CONTROL_O, 4TO no3BONUT YMEHbLUMTb BPEMS BbIXO4a MUKPOCXEMbl B paboumnn pexmm
nocrie nporpammMHoro cbépoca.

B paboyem pexume OGNOK OYUCTKM 3anmMcen LMKNUYECKM npoBepsaeT BCo Tabnuuy C
nepBoro agpeca A0 MOCreAHero, UHKPEMEHTUPYET CYETUYMKU CTapeHus Ofs BCeX aKTUBHbIX
3anucen Tabnuupl 1 yganseT Te 3anucu, BPEMS XKU3HU KOTOpbIX ucTekrno. MNpu nomowm 6uta
MAC_AGE_INC_EN MOXHO 3anpeTuTb MHKPEMEHT CYETYMKOB CTapEHUs, a C NOMOLLbI0 BuTa
MAC_AGE_DEL_EN MOXHO 3anpeTuTb yaarneHue 3anucen, CYeTYMKUM CTapeHUs KOTopbIX
AOCTUIMW  MakCUMmanbHOro 3HayeHus. MakcumanbHOe 3HayeHue onpegensetca  nonem
MAC_AGE_LIMIT peructpos AGE_CONTOL_1 n AGE_CONTOL_0. MuHumanbHoe BpeMs
0bpaboTkn ogHom 3anmucu B Tabnvue agpecoB COCTaBNsEeT ABa TakTta paboyen 4acToThbl.
[aHHoe BpeMa MoxeT 6bITb yBenuyeHo npu nomowum pernctpa DELAY_LIM no dopmyne

Bpewms docmyna = 2 + DELAY_LIM.

3T1a hyHKUMA NO3BONSIET AOMOMHUTENBHO YBENWUYUTL BPEMS XU3HWU 3anuncen B Tabnuue
afpecoB, COKpaTMB 4acTOTy AOCTyna K HWM W, COOTBETCTBEHHO, 4acTOTy OOHOBMEHUS WX
CYETYMKOB CTapPEHUs.

Mo ymonuyaHuio cpegHee BpeMs XKMU3HW OHOM 3anmcu cocTaBnsieT okoso 1 c.

5.6.3 Hocmyn k mabnuye adpecoe co cmopoHsi CITINY

[Ona 6onee rmbkon HacTponkn Tabnuubl MAC-agpecoB B wu3genun peanu3oBaHa
BO3MOXHOCTb CO34aBaTb Monb3oBaTenbckyto Tabnuuy nytem 3anmcu B O3Y agpecoB co
cTopoHbl CITAY.

LUnpunHa ogHon 3anucu B Tabnmue MAC-agpecoB 64 duTa.

dopmart 3anucu B Tabnuue: {PORT_NUM, VALID, OLD_CNT, MAC}, rae

PORT_NUM — Homep nopTa, cootBeTcTBytowero MAC agpecy, 3 buta.

VALID — donar akTMBHOCTU 3anucu. [ns akTUBHbIX 3anncen, BOCMPUHUMAEMBbIX SAPOM
KommyTaTopa dnar akTMBHOCTM 3anncy OOSMKEH ObiTb paBeH «1», 1 6uT.

OLD_CNT — cuyeTuuk ctapeHus, 12 our.

MAC — MAC-agpec, 48 6uT.

[na 3anucn B O3Y agpecoB He06Xxo0aNMO:

1 3anonHutb peructpsl RAM_DATA1...8 3Ha4yeHnsMM B COOTBETCTBUM C dOpMaTOM
3anucen Tabnuupbl agpecos;

2 3anonHuute none agpeca (RAM_ADDR, peructppl RAM_CONTROL_O0 wu
RAM_CONTROL_1), no KoTOpoMy HEO6XOANMO NPON3BECTM 3aMuUChb;

3 BebibpaTb namsTb, B KOTOpy Heobxoaumo npousBecTun 3anucb (but DATANMAC).
3anucb BO3MOXHA Kak B NaMATb aApecoB, Tak U B NamMATb AaHHbIX (nakeTos). [Ans
3anvcu B NamsTb agpecoB Heobxoaumo yctaHoBute 6ut DATANMAC B 0;

4 YcrtaHoButb 6ut SPI_RAM_WE pernctpa RAM_CONTROL_O B cocTosiHue,
COOTBETCTBYIOLLEE TpaH3aKuumn 3anmcu («1»);

5 VYcraHoBute 6ut SPI_EN peructpa RAM_CONTROL_O0 B «1». [aHHbin OuUT
paspellaeT TpaH3akuuio 3anucn. 10 OKOHYaHUM TpaH3akuMm AOaHHble 6yayT
3anucaHbl B NamAaTb MO ykasaHHOMYy agpecy, a 6ut SPI_EN o06HyneH. He
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peKkoMeHayeTCsl NPON3BOANTL Kakme-nmbo AencTBusa ¢ nHTepdencom Ao obHyneHus
outa SPI_EN.

Ansa yteHunsa na O3Y agpecoB He0BXo4MMO:

1 3anonHutb none agpeca (RAM_ADDR, peructppl RAM_CONTROL 0 wu
RAM_CONTROL_1), no KoTopoMy HEOBXO4MMO MPOMU3BECTUN YTEHNUE.

2 BbibpaTb namatb, N3 KoTopon HeobxogmMmo npomsBecTn yteHne (6ut DATANMAC).
UTeHne BO3MOXHO Kak M3 NamATW agpecos, Tak U3 namaTu AaHHbIX (naketos). [Ons
YTEeHUs 13 NnamaTM agpecoB Heobxoammo yctaHoBuTb 6uT DATANMAC B 0.

3 YcraHoButb O6uT SPI_RAM_WE pernctpa RAM_CONTROL 0 B cocTtosiHue,
coOTBeTCTBYloLEee TpaH3akumm YyTeHns («0»).

4 YcrtaHoButb 6uT SPI_EN pernctpa RAM_CONTROL 0 B «1». [aHHbin 6UT
paspeluaeT TpaH3akuuio. 1o OKOHYaHUWM TpaH3akuuW AaHHble, coAepXalimecss no
yKaszaHHoOMY agpecy, 0yayTt 3anucaHbl B pernctpel RAM_DATA1...8., a 6ut SPI_EN
oOHyneH. He pekomeHayeTca Npou3BOAUTL Kakne-nnbo OencTBus ¢ HTepdencom
Ao obHyneHus 6uta SPI_EN.

5.6.4 HASH-gyHKkyusi u cmpykmypa namsimu adpecoe

Ana yckopeHHoro noucka MAC-agpecoB B namdatm agpecoB 3anucu B Tabnuuy
BbINOSTHAOTCA B none, cootseTtcTByoweM HASH-dyHkumn agpeca. HASH-dyHKUMS umeeT
pa3psagHocTb 8 OuT n BbluMcnseTcs kak obbegmHeHne no XOR nobuTHO Bcex wwectn 6ant
agpeca. B kaxgom none cogepxutca 8 Aveek ans 3anucm agpecos. [lpu noucke sanucen,
cootBeTcTBYtowMXx MAC-agpecy HasHadeHus, B Tabnuvue nepebupatoTCa TOMbKO Te SYEenKw,
KoTopble Haxoaatcsa B none HASH-dyHkumn, cooteetctytowent MAC-agpecy.

Utobbl Npu KOMMyTauUUW peTpaHCIMpyeMbIX MaKeTOB 3anucaHHbIA Mnofib3oBaTesiem
agpec BOCMNpUHUMAncs BepHo, Heobxoammo BbluMcinTe HASH-yHKUMIO agpeca u caenatb
3anucb B 04HY M3 CBOBOAHBIX A4€eK COOTBETCTBYHIOLLIErO MNOSS.

Mpumep

Honyctnm, yto MAC-agpec 0x123456789ABC cooTBeTcTBYET NopTy 1.

Torga, onsa Toro 4ToObl BCe nakeTbl, MMelwmne agpec HasHadveHns 0x123456789ABC,

peTpaHCcnMpoBannMcb UMEHHO Ha NepBbIN NOpPT, HEO6XO0aUMO:

1 Tlpeactasutb agpec B Buge MACL = 0xBC9A78563412 (BblI3BaHO apXUTEKTYPHbIMU
0COBEHHOCTAMM YCTPOWCTBA);

2  Bbluucnutbe HASH-yHKUMIO agpeca Kak:
HASH1 = 0x12"0x34"0x56"0x78"0x9A"0XBC = Ox2E;

3 CdopmupoBaTtb CrnoBo, KOTOpoe He06XxoANUMO 3anmncaTtb B NaMATh:

HasBaHue nons Ne nopra BuT akTMBHOCTH CyeT4MK cTapeHus MAC-agpec

nepepauu 3anucu

Butbl nons 63:61 60 59:48 47:0

3HayeHue nons Mopt1:000 | 1 — 3anucb aktneBHa; | 0x000 — 3anuck MAC agpec B
MopT12:001 | O — 3anucb «Morogas» dopmarte n.1
Mopt3:010 | HeakTMBHA OxFFF — 3anucb
Mop14:011 «CTapas»
MopT15:100

3HauyeHue nons 000 1 0x000 0xBC9A78563412

ANs NpMBEAEHHOIO

npumepa

B pesynbtate nonyyum 64-x paspsigHoe cnoso 0x1000BC9A78563412;
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4 CcpopmuposaTb 11-paspagHbin agpec Ans 3anucuy criosa:

HasBaHwue nons HASH cdbyHKuunsa Ne sverku
Butbl nons 10:3 2:0
3HayeHue nonsa ansa 0x2E MoxxHo BbIOpaTb nobyto cBo6OAHYHO,
npuBeAEHHOro Npumepa Hanpumep 111

B pesynbtate nonyyum agpec: 0x177,
5 Banucatb MONyyYyeHHoOe CrOBO MO COOTBETCTBYHWOLWEMY agpecy npu MOMOLUM
nHTepdgenca Criny.

57 BbiBOAbI MHAMKaALUMN

[na KOHTPONSA COCTOAHUSA NUHUK U paboTbl ONOKOB NpueMonepenaTYNKoB B MUKPOCXEME
peann3oBaHo 16 BbIBOAOB MHAMKALMM, MO YETbIPE Ha Kaxabl NOpT, UMetoLmin 6510k KOY.

B Ttabnuue Huxke (Tabnuua 4) npeAcTaBneHO 3HaYeHWe Kaxaoro BbiBOAA MHAUKALUMMW.
BbiBoabl 0603HayeHbl kak LINKX Y, rae X — Homep BbiBOAa MHAMKAUMK, Y — HOMEp nopTa.

Tabnuua 4 — OnncaHme HasHa4YeHUA BbIBOAOB UHAUKALUU MUKPOCXeMbl

BbiBOA ycTponcTBa DYHKUMA

MHaukaums ckopoctu paboThbl
LINK1_Y 0 — 100 MbwuT/cek
1 - 10 M6uT/cek

MHaukaumna Hanuums onnoHeHTa Ha NPOTUBOMOMOXHOM KOHLE JIMHUMK:
LINK2_Y 0 — k NIMHMK noaknto4veHo Ethernet ycTponcTso;
1 — Ethernet ycTpOMCTBO Ha NPOTUBOMOSIOXXHOM KOHLIE MIMHUM OTCYTCTBYET

MHamkaumnsa Hanmymst HeCcyLLEen B JIMHUN:

0 — Ha NHWN BegeTCcA NpUeM AaHHbIX (AN9 NONYyAYNNEKCHbIX PEXMMOB
NHANUMpYeTCa Takke nepegavda);

1 — Ha NMHUK Nepefaya AaHHbIX OTCYTCTBYET

LINK3_Y

WHgukauuna pexuma paboThbl:
LINK4_Y 0 — nonHbIM gynnekc;
1 — nonyaynnekc

5.8 [opT pacwmpeHus MUKpoOCXeMbl

Ana obecneyeHnss BO3MOXHOCTM OObeAMHEHUA ABYX MUKPOCXEM B OAMH 8-MOpTOBbIN
KOMMYTatop B MWKPOCXeEMEe peanu3oBaH [LOMOSHUTENbHbIA MNOPT, M3 COCTaBa KOTOPOro
ncknoveH KOY, a obMeH gaHHbIMW NPOUCXOOUT MOCPEeACcTBOM UudpoBoro nHtepdenca Mil.
3Ha4yeHune BbIBOAOB MHTepenca MIl npeacrtasneHo B Tabnuvue Huwxe (Tabnuua 5).

Ta6bnuua 5 — OnucaHme Ha3Ha4yeHUs1 BbIBOAOB MHTepdenca Mil

TXD3, TXD2, TXD1, TXDO O Bbixogbl nepefaBaemMbiX AaHHbIX
Bbixog curHana paspelueHust nepegayu:
TXEN O 0 — HeT gaHHbIX ONA nepegayu;
1 — Ha BbiBogax TXD KoppeKTHble AaHHble Ana nepegayn
TXER o Bbixon curHana oLnoKn,
B TEKyLLEeN peBn3nm He NCNonb3yeTcs
TXCLK | Bxopa cuHxpocurHana nepefaryunka
RXD3, RXD2, RXD1, RXDO | Bxoabl npMHMMaeMbIX AaHHbIX
Bxoa ¢hnara rotoBHOCTM AaHHbIX Ha BXOAE:
RXDV I 0 — HeT NpUHATLIX;
1 — Ha BbiBogax RXD KOpPpPEKTHbIE NPUHATLIE AAHHbIE
RXER I Bxog curHana owmnbkmn npuemMHuka
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RXCLK I Bxoa cuHxpocurHana npuemMHuka
Bxoa konnusuu:
COL | 0 — HeT Konnuauum;
1 — npounsoLusia Konuamsg
Bxoa cpnara Hanuuna nHgopmauumn Ha SIMHUK:
CRS | 0 — HeT nepegayn gaHHbIX;
1 — nget nepefadva gaHHbIX

PeanusoBaHHbIN B MUKpPOCXEME UHTepPEeNC NOMHOCTLIO COOTBETCTBYET creundukaumnm
nHTepgenca MIl crangapta |IEEE 802.3/Ethernet, 4yTtOo nosBonseT nogknw4yatb K MOPTY
BHELLHUA npuemMonepenatynk orM3M4ecKoro ypoBHS U UCMONb30BaTh €ro B KayecTBe MATOro
nopTa KOMMyTaLUuW.

[aHHble nepeparwTca W nNpuHMMaloTca  nonybamtamu no  nepegHemy  OPOHTY
COOTBETCTBYIOLLEro CUHXpOCUrHana npu ycrnosun Hanuuuga curHanos TXEN unu RXDV,
COOTBETCTBEHHO.

B cootBeTCcTBMM cO cTaHAapToM curHanbl RXCLK n TXCLK gosmnXHbl ObITb BHELWHUMU MO
OTHOLUEHUIO K KOHTPOJINepy KaHarbHOro ypoBHs. [ina koppekTHon pab6oTtbl KKY nopra
pacwmpeHusa Heobxoaumo noaaBaTb Ha Bxoabl RXCLK u TXCLK cuHxpocurHan
yactoton 25 MIly. B cny4yae ncnonb30BaHMA BHELWHEN MUKPOCXEMbI
npuvemonepeaaTyuka ouan4ecKkoro ypoBHsi CUHXpPOCUrHanbl BbipabaTbiBaloTCS
npuemMonepeaatTymkamu. B cnyyae ncnonbsoBaHuA NATOro nopTta B KayecTsBe nopTra
paclwmpeHuns cuHxpocurHan ana taktuposaHus BbiBogoB RXCLK n TXCLK MoXxHoO
ucnonb3oBaTb Unu ¢ BbiBoga CLK_OUT, Ha KOoTOpbIX Bcerga BbIBOAUTCSA cTabunbHas
yactoTa 25 Ml'y, unu HenocpeaACTBEHHO C BHELWHEro UCTOYHUKA YactoThbl. [pu aTom
yacTtoTa Ha BbiBoAbl RXCLK n TXCLK o6enx Mnkpocxem, 06 beaguHEHHbIX NPU NOMOLLMU
nopTa pacwumpeHus aofmkHa ObITb oanHakoBas. B pasgene « Tunoesie cxeMbl
8K/TI0YEeHUsT» NpeacTaBlieHbl TUNOBAA CXeMa BKITHOYEHUSA MUKPOCXEMbI C BHELLUHEN
MuKpocxemon PHY (pucyHok 12), cxemMa BKIIFOYEHUA B Clly4Yae UCMONb30BaHUSA NATOro
nopTta B Ka4yecTBe nopTa pacwmpeHms ansa oo beaMHeHUsa ABYX MUKPOCXeM

CLK_OUT 2 10 | txcLK D1 SHROUT2 10 | rycik D2
CLK_OUT 2 16 | RxCLK CLKOUT.2 46 | pycik
TXD3_2 20 | rXD3 TXD3 14 20 | RXD3 TXD3 -4 TXD3 2
TXD2_2 19 | RxD2 TXD2 18 19 | rxD2 TXD2 13 TXD2_2
TXD1_2 18 | RxD1 TXD1 12 18 | rxD1 TXD1 12— TXD1_2
TXDO_2 17| RXDO TXDO 1L 17_| rxDO TXD0 —11  TXDO_2
TXEN_2 21 | RXDV TXEN 12 , 21| RXDV TXEN 18 TXEN_2
R1 25 | RXER TXER 24 R3 25| RXER TXER 24X
R2 22 coL R4 22 coL
23 CRs CLK_OUT —L¢ 2 CcRs CLK_OUT 1 cik_ouT 2
L— | —————
( — ~

d1, d2 — mukpocxembl 5600883T;
rl — r4 — peauctopsbl conpoTuereHmem 47 kom + 10 %;

npumMmeYaHume — octaribHbl€ BblIBOAbl MUKPOCXEM MOAKIMIOYAOTCA B COOTBETCTBUM C PUCYHKOM 11.

pucyHok 13).

Ecnn natein nopt pacwmpeHuss MUKPOCXEMbl WCMOMb3yeTcs Kak NATbiA MopT, C
NOOKITIOYEHHBIM K HEMY BHELUHUM npuemMoriepegaTynkomM ousnyeckoro ypoBsHs, curHan CRS
OOIMKeH BbICTaBNATLCA BO BpeMA npuvema nakeTta B MOSIHOM Ayrniekce, a BO BpeMs rnpvemMa u
nepegaym B nonygynnekce. CurHan COL gomkeH ObiTb YCTAaHOBMEH CO CTOPOHbI BHELUHErO
npuemoriepefartymka (QU3NYecKoro YpPOBHA TMPWU YCIIOBUW HaNWYnA KOSMMU3UU Ha JNUHUK
nepegauu.

Mpn obbegnHeHn OBYX MUKPOCXEM 4epes3 nopT paclumpenus BbiBoabl TX_EN n CRS
OOIMKHbI ObITb MepekpecTHO 3aBedeHbl Ha BbiBoAbl RX_DV 1M CRS nNpOTMBOMNOMOXHbIX
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mukpocxem (TX_EN ogHon Ha CRS gpyron n HaobopoT). BeiBogbl COL 06eux Mukpocxem
AOIMKHbI BbITb NOATAHYTHI K HU3KOMY MoTeHuunany.

Mpn o6beanHEHNN MUKPOCXEM B 8-MOPTOBLIN KOMMYTATOp CreayeT y4ecTb, YTO Bpems
3aepXKN peTpaHcnsaumn naketa ansa pexuma padotsl 100 Mbut/cek yBenunuutca BaBoe, Ans
pexuma 10 MBuT/cek — yBenmMuUnTCa Ha BpeMs peTpaHCcnaumm naketa Mexay MUKPOCXeMamu.

5.9 CuHXPOHHbIN NnocnepoBaTenbHbIN MHTepdenc ynpasneHus (CrNnYy)

Ana ynpaBneHus pexummom paboTbl npuemonepeaaTymMkoB M 6noka KoMmyTaumm
peTpaHcnaAuuM B MUKpOCxeme peanuaoBaH koHTponnep CIIAY. T.k. 6nok koHTponnepa Crny
paboTaeT Ha BHewHen yactote SCLK, ocywecTBnATb AOCTYN K perncrtpam BO3MOXHO [aXe
npu OTKNIYEHHOM cuHxpocurHane Ha sxoge OSC_IN.

YnpasneHue, npyem n nepegaya faHHbIX OCYLLECTBAATCA N0 YeTbIpEM BbIBOAAM:

— BbIBOA, cuHXpocurHana SCLK;

— BbIBO[, pa3pelueHus TpaHsakumm CS;

— BbIBOA NPUHMMAaeEMbIX MUKPOCXeMomn AaHHbIX SDI n nepegaBaemMbix gaHHbIx SDO.

TpaH3akumm npousBogsatca 16-6uTHbiMM  Kagpamun. Popmat kKagpa TpaH3akumm
npeacTaBneH Ha PUCYHKE HUXe (PUCYHOK 6).

ADDRESS[4:0] «1» RIW «0» DATA[7:0]
a)

ADDRESS[5:0] RIW «O» DATA[7:0]
b)

PucyHok 6 — ®opmart 16-6uTHOM TpaH3akuum no nHtepdency SSP
a) MUKpOCXeMbl NepBOU peBU3UU
6) MMKpoOCXeMbl, HA4MHasA CO BTOPOMN pPeBU3UMN

MepBbIi 6aNT TpaH3akuMKn BKOYAET agpec obpalleHns n Npu3HaKk YTeHUS Unn 3anucu.
[nsa Mukpocxem nepBon peBUM3NM CHadana nepegaetca 5-OMTHbIM agpec cTapwmm Gutom
Brnepea, Nocne 4ero criegyet nornveckast «1», 3atem nepegaeTca NPU3HaK «3anucb/YTEHMEY,
panee cnepnyet obasatenbHbin «0». B Tom cnyyae, ecnun nons «1» n «0» 6yayt umeTtb gpyrue
3HayeHus, TpaH3akuusa cuyumTaeTcs owmboyHon n obpabartbiBaTbcA He OyaeT (pUCyHOK 6a).
Bcnegctere yBenuueHna KoruvyecTtBa PErucTpoB B MUKpPOCXeMax BTOPOM M MOCrenyroLwwmx
peBu3nn Obina yBenuyeHa paspsaHOCTb agpecHoro NpocTpaHcTBa Ao 6 6ut. B ynpasnsowem
GanTe TpaH3akumMn NepBbiM nepenaeTcs 6-Tm GUTHbIM agpec, cTapwum GUTOM Bnepen, ganee
cnegyeT NpU3HaK «3anucb/JYTeHnex», nocne yero criegyeT obasatensHbin «0» (PUCYHOK 66).

BTopoii, nepepaBaemMbii B YCTPOWCTBO ©OanT, — 3TO AaHHble, nocnenoBaTenbHO
3arpyxaemble/Bbirpy>kaemble cTapwimm 6utom Brnepes.

Ana Havana TpaH3akumm Heobxoaumo onyctutb curHan CS B HOMb, ganee no cpesy
curHana SCLK Heobxogumo nobuTHO nepegaTtb BoCEMb OUT AAHHbLIX KOHTPOSIbHOrO Ganta u
nepegate/npuHATE 8 6UT GanTta gaHHbIX. [Nocne nepegayn 16-6utHoM TpaH3akuum curHan CS
AOImKeH ObITb YCTaHOBMEH B COCTOsiHME «1» Ons BO3BpaTa KOHTponnepa WHTepdenca B
HavanbHOe COCTOSIHUE.

B cnyyae, ecnn B KOHTPONbHOM BanTe Npu3HaK 3anucu B PErucTp yCTaHOBMEH B «1»,
AaHHble, NPUHATBIE Ha Bxoae SDI Bo BTopom Gante TpaH3akumm, 6yayT 3anvcaHbl B permctp no
agpecy, ykaszaHHOMY B KOHTponbHoM 6GawnTte. Bmecte ¢ atum, Ha BbiBog SPI_SDO 6yaget
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nocrnegoBaTenbHO BbIFPYXXEHO Npeablayliee 3HadeHne pernctpa. BoiBoa aaHHbIX Ha SPI_SDO
ocyuwlectBngeTca no gpoHtam curHana SCLK gns nepsBon 1 BTOPOW PEBU3NIN MUKPOCXEMBbI, U
no cpesam And TpeTben peBn3nn U Bcex nocrnenyoLmx.

Ecnu npusHak 4YteHme/3anncb KOHTPONBHOrO crioBa ycTtaHoBneH B «0», AaHHbIe BTOPOro
GanTta TpaH3akumm Ha Bxode SDI BocnpuHATbI He GyayT, Npy 3TOM Ha BbiBog SDO OGyaet
BbIFPYXXEHO TeKyllee 3HayeHue peructpa. [Aduarpammbl YTEHUSs U 3anMcu B YCTPOMCTBO
npeacTaBneHbl Ha COOTBETCTBYHOLMX PUCYHKaxX (PUCYHOK 7, PUCYHOK 8, PUCYHOK9 m
pucyHok 10).

CTpykTypHO 6nok KoHTponnepa uHTepdenca COCTOUT U3 YNpaensloWen 4actu,
cofepXallen perucTp KOHTporibHOro 6anta, n perncTpa npuHMMaembIxX JaHHbIX/nepegaBaemblxX
AaHHbIX. Kaxabn TakT cuHxpocurHana SCLK nocrnegoBaTtenbHO npuUHMMaemMble [aHHble
3a4BuraloTcsl B permctp KoHTponbHoro 6anTta. lNocne Toro, kak 8 GUT KOHTponibHOro 6Gawnta
NPUHATBLI, Ha OCHOBaHWUM ajpeca B COBUIOBbIN PErucTp AaHHbIX 3arpyxaeTcs Tekyliee
3HadeHue Tpebyemoro peructpa. [lanee B cOBUroBbIN pPerMcTp nocnegoBaTenbHO 3arpyxarTcs
OuTbl, NpuHMMaemble Ha Bxogde SDI, a Ha Bbixoa 3HadyeHne SDO nNOGUTHO BbIrpyXaeTcs
Tekyllee 3HavyeHue cOBUroBoro peructpa. o 3aBeplueHUio npuema/nepenadm BocbMoro uta
AaHHbIX, eCnn YCTaHOBMEH MNPU3HaK 3arnncu B KOHTPOJSIbHOM CNoBe, JaHHble 3a[BUHYTble B
CABUWIOBbIV PErUCTP AaHHbIX 3an1cbiBalOTCA B PErUCTP.

2395 1 . 240 1 2405 1 . 241. . 2415 1 242 1 2425 1+ 243 2435 244 2445 1. 245 1 2455 1 . 246 1 2465 us |

-~ Y e N e B T T

SCLK 1 I e I oy

ss |

Spo | I |
a)

260 1 2605 1 261 1 2615 1 262 1 2625 1 263 1 2635 1 . 264 2645 1 . 265 2655 266 1 2665 us

SDI | | | | | | | |

SCLK

ss

Sbo | [
0)

PucyHok 7 — [ilnarpamma 3anucu no appecy 0x04
a) 3HayeHusa 0b10110101; 6) sHayeHnsa 0b10010110.
MpeanonaraeTtcs, 4To 3anuchb (6) BbINONHAETCA cpa3y nocrie 3anucu (a)

281, 1 2815 .+ 282 1 2825 + 283 2835 1 . 284 2845 285 2855 1 . 286 1 2865 .+ 287 us ‘

SDI [ ] [ ]
ss ] [
SDO [ | LI 1 [ 1] |

PucyHok 8 — [luarpamma 4teHns u3 peructpa no agpecy 0x04 sHavyeHmsa 0010010110
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IBl5 . 12 | DBp5 1 183 1 B35 | B4 .\ 1845 1 g5 1 1855 1 g6 . 65 . 1s7 US|
S [ 1 I 1] L L
SCLK Ty UL L
cs ] r
SDO | L L
a)
\ 2215 1 22 1 225 1 1223 1 12235 1 1224 1 1245 1 1225 1 D255 1 126 1 12265 1 1227 US|
SDI [ LI 1 [ [
SCLK 4 e e v o O S O R
cs ] [
SDo [ I N L L
0)

PucyHok 9 — [luarpamma 3anucu no agpecy 0x04 ansa MMKpocxem TpeTben peBuU3umn
a) 3HayeHusa 0b10111011; 6) sHayeHnsa 0b10011001.
NMpeanonaraeTtcs, 4To 3anuchb (6) BbINONHAETCA cpa3y nocne 3anucu (a)

261 1 12615 1 1262 1 12625 1 1263 1 12635 1 1264 1 12645 1 1265 1 12655 1 1266 1 12665 US|

SDI [ ] [ 1] [ [ 1]
SCLK

cs

SDO [ ] I 1 [ 1

PucyHok 10 —YteHue u3 peructpa no agpecy 0x04 sHa4yeHms 0010011001
ANA MUKpOCXeM TpeTben peBu3nmn3

5.10 BHyTpeHHMe perucTpbl MUKPOCXeMbl

Pernctpbl AOCTynHble AN 3anucu/yTeHus B cOCTaBe MOAyfen npuemonepenaTymkoB
PM3MYECKOro ypoBHS U agpeca JocTyna K HUM, npeacTaBneHbl B Tabnuue Huwxke (Tabnuua 6).
Permctp CONTROL oTBevaeT 3a oOuee ynpaBreHne MUKpocxemomn, peructp STATUS
Nno3BoNsieT NoslyuyMTb UHGOpMauuio o paboTe MUKpocxembl. B HacTodwen peanusaumn B
permctpe STATUS pgocTtyneH TOnMbKO OWT TrOTOBHOCTM reHepaTopa CUMHXPOCUIHaroB.
Pernctpel PHY_MODES peann3oBaHbl ans ynpaBneHus pexxmmamu paboThl
npuemMonepenaTynkoB PU3NYECKOro YpOBHS.

Tabnuua 6 — Agpeca goctyna u HasHa4vyeHue peructpos CBUC

Homep 5 o 3HauyeHue no
perucr- asoBbm HasBaHue ymonyaHuto | floctyn OnucaHue
pa agpec
1 0x01 |CONTROL 0x00 R/W  |Peructp obuiero ynpasneHus 1
2 0x02 |STATUS 0x00 R Pernctp coctosiHus 1
3 0x03 |3apesepBupoBaHO OxOF | --—--- 3apesepBrpoBaHO
4 0x04 |PHY_MODES 12 Ox77 R/W  |YnpaBneHue pexumamm paboThbl
PHY 112
5 0x05 |3apesepBupoBaHO 0x00 | - 3apesepBrpoBaHO
6 0x06 |3apesepBupoBaHO 0xo0 | - 3apesepBrpoBaHO
7 0x07 |3apesepBupoBaHO 0xo0 | - 3apesepBrpoBaHO
8 0x08 |3apesepBupoBaHO 0x00 | - 3ape3sepBrpoBaHO
9 0x09 |3apesepsBupoBaHoO 0x00 | - 3apes3epBrpoBaHO
10 OxOA |3apesepBupoBaHO 0x00 | - 3apesepBnpoBaHO
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Homep 5 o 3HauyeHue no
a3oBbIN
perucr- HasBaHue ymonyanuio | floctyn OnucaHwue

pa aapec

11 0x0B |PHY_MODES_34 Ox77 R/W  |YnpaBneHue pexumamm paboTbl
PHY 3un4

12 0x0C |3apesepBnpoBaHO 0x00 | - 3apes3epBnpoBaHO

13 0xOD |3apesepBupoBaHO 0x00 | - 3apes3epBnpoBaHO

14 OxOE |3apesepBnpoBaHO 0x00 | - 3apes3epBrpoBaHO

15 OxOF |3apesepBupoBaHO Ox00 | - 3ape3epBMpoBaHO

16 0x10 |3apesepBupoBaHoO 0x00 | - 3apes3epBMpoBaHO

17 0x11 |3apesepBupoBaHO 0x00 | - 3apes3epBnpoBaHO

18 0x12 |3apesepBupoBaHO 0x00 | - 3apesepBrpoBaHO

19 0x13 |RAM_DATA 1 0x00 R/W  |1-n 6GanT gaHHbIX ANs 3anMcu Bo
BHyTpeHHe O3Y

20 0x14 |RAM_DATA 2 0x00 R/W  |2-n GanT gaHHbIX Ans 3anmcu Bo
BHYTpeHHe O3Y

21 0x15 |RAM_DATA 3 0x00 R/W  |3-in 6GanT gaHHbIX Ans 3anmcu Bo
BHyTpeHHe O3Y

22 0x16 |RAM_DATA 4 0x00 R/W  |4-n 6alT gaHHbIX ANS 3an1ucu Bo
BHYTpeHHe O3Y

23 0x17 |RAM_DATA 5 0x00 R/W |5-n 6GanT gaHHbIX Ans 3anncu Bo
BHyTpeHHe O3Y

24 0x18 |RAM_DATA 6 0x00 R/W  |6- OalT AaHHbIX ANs 3an1ucu Bo
BHYTpeHHe O3Y

25 0x19 |RAM_DATA 7 0x00 R/W |7-n GanT gaHHbIX Ans 3anmcu Bo
BHyTpeHHe O3Y

26 O0x1A |RAM_DATA 8 0x00 R/W 8- 6GanT gaHHbIX ANs 3anMcu Bo
BHYTpeHHe O3Y

27 0x1B |RAM_CONTROL_O 0x00 R/W  YnpaBneHue 3anncbio JaHHbIX O
3anucu / Ctapluas YacTtb agpeca
3anucu Bo BHyTpeHHne O3Y

28 0x1C |RAM_CONTROL 1 0x00 R/W  Mnagwas yacTb agpeca 3anvcu Bo
BHYTpeHHne O3Y

29 0x1D |AGE_CONTROL_O OxEF R/W  |Peructp ynpasneHus o4MCTKOM
3anuncen 1 3agaHusa ctapLuen 4actm
MaKCUMaribHOro 3Ha4YeHUsa cHeTYMKa
cTapeHus 3anucen Tabnuubl
MAC-agpecoB

30 Ox1E |AGE_CONTROL_ 1 OxFF R/W  |Peructp 3agaHus mnaglien 4yactm
MaKCUMaribHOro 3Ha4YeHUsa cHeTYMKa
cTapeHus 3anucen Tabnuupl
MAC-agpecoB

31 Ox1F |AGE_CONTROL_2 0x00 R/W  |Peructp 3agaHusa nepuoga
OOHOBMEHNSI CHETUYMKOB CTapeEHNS
3anucen Tabnuubl MAC-agpecoB

32 0x20 |MAC_RAM_WE_en Ox1F R/W  |Peructp paspeLueHns o6HOBNEHWS
3anucen B Tabnuue MAC-agpecos
CO CTOPOHbI MOPTOB

33 0x21 |PN1_mask_AND OxFF R/W  |Pernctp «AND» mMacku noptos
peTpaHcnsauMM NakeToB C NepPBOro
KaHana

34 0x22 |PN2_mask_AND OxFF R/W  |Pernctp «AND» mMacku noptos

peTpaHcnALMM NakeToB CO BTOPOro
KaHana
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Homep 5 o 3HauyeHue no
a3oBbIN
perucr- HasBaHue ymonyanuio | floctyn OnucaHwue

pa aapec

35 0x23 |PN3_mask_AND OxFF R/W  |Peructp «AND» macku nopToB
peTpaHcnsauMM NakeToB C TPETbEro
KaHana

36 0x24  |PN4_mask_AND OxFF R/W  |Peructp «AND» macku nopToB
peTpaHCcnsLMm NakeToB C
YeTBEpPTOro KaHana

37 0x25 |PN5 _mask AND OxFF R/W  |Peructp «AND» macku nopTtoB
peTpaHCcnsauMm NakeToB C NSATOro
KaHana

38 0x26 |PN1_mask OR 0x00 R/W  |Pernctp «OR» Macku nopTos
peTpaHCcnsauMM NakeToB C NepBOro
KaHana

39 0x27 |PN2_mask OR 0x00 R/W  |Peructp «OR» Macku nopToB
peTpaHCcnsaLMM NakeToB CO BTOPOro
KaHana

40 0x28 |PN3_mask OR 0x00 R/W  |Pernctp «OR» Macku nopToB
peTpaHcnsauMM NakeToB C TPETbEro
KaHana

41 0x29 |PN4_mask _OR 0x00 R/W  |Peructp «OR» Macku nopTos
peTpaHCcnsauMmM NakeToB C
YeTBEpPTOro KaHana

42 0x2A |PN5_mask_OR 0x00 R/W  |Peructp «OR» Macku nopTos
peTpaHCcnsauMM NakeToB C NSATOro
KaHana

43 0x2B |IPG_h 0x00 R/W  |PerucTp 3agaHus ctapLuen 4actum
BPEMEHM MEXNAKETHOro nHTepsana

44 0x2C |IPG_I 0x45 R/W  |Peructp 3agaHus mnaglien 4yactu
BPEMEHM MEXNAKETHOro nHrepsana

45 0x2D |MAC_TX_CTRL O0xAO0 R/W |YnpaBneHue nepenaden

46 0x2E |CollWindow Ox1F R/W  |Peructp ynpaBneHus BpeMeHeM
pacrno3HaBaHWsi KONNU3nn

47 Ox2F |MAC_RX _CTRL 0Ox01 R/W  |YnpaBneHue npuemMom

48 0x30 |MinFrame_h 0x00 R/W |3apaHne MUHMMaNbHO-BO3MOXHOM
ANWHHBI Kagpa (CTapLuas 4acTb)

49 0x31 |MinFrame_| 0x14 R/W |3agaHue MMHMManbHO-BO3MOXHOWM
OJIMHHbI Kagpa (Mnagwas YacTb)

50 0x32 |MaxFrame_h 0x08 R/W |3apaHne makcnmanbHO-BO3MOXHOMN
ANWHHBI Kagpa (CcTapLuas 4acTb)

51 0x33 |MaxFrame_| 0x00 R/W  |3agaHvne makcmanbHO-BO3MOXHON
ANWHHBI Kagpa (Mnagwas YyacTb)

52 0x34 |3apesepBupoBaHO 0xo0 | - 3apesepBrpoBaHO

53 0x35 |3apesepsBupoBaHo 0x00 | - 3apesepBnpoBaHO

54 0x36 |3apesepBupoBaHoO 0x00 | - 3apes3epBnpoBaHO

55 0x37 |3apesepBupoBaHO 0xo0 | - 3apesepBrpoBaHO

56 0x38 |3apesepBupoBaHO 0xo0 | - 3apesepBrpoBaHO

57 0x39 |3apesepsBupoBaHoO 0x00 | - 3apesepBnpoBaHO

58 0x3A |3apesepBrpoBaHO 0x00 | - 3apesepBnpoBaHO

59 0x3B |3apes3epBrpoBaHO 0x00 | - 3apesepBnpoBaHO

60 0x3C |3ape3epBUpoBaHO 0xo0 | - 3apesepBrpoBaHO

61 0x3D |3ape3epBnpoBaHO 0x00 | - 3ape3sepBrpoBaHO

62 Ox3E |3apes3epBupoBaHO 0x00 | - 3apes3epBrpoBaHO

63 Ox3F |3apesepBupoBaHoO 0x00 | - 3apes3epBrpoBaHO
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5.10.1

Ta6bnuua 7 — Onucanue 6muT pernctpa CONTROL

Pezucmp CONTROL (docmyn ocyuiecmensiemcsi npu ADDRESS == 0x01)

PYyHKUMOHANbHOE
nmsa ouTta

PacwudpoBka hyHKLMOHANLHOrO UMEHU
6uTa, KpaTKoe onMcaHne Ha3Ha4YeHUA U
NPUHMMAEMbIX 3HAYEeHUN

Pexum

3Hau. no
yMmonu.

HSE_BYP

YnpaBneHue pexunmom paboTbl reHepaTopa:

0 — HopmanbHbIV pexnm paboThbl (paboTta ¢
BHELLIHMM pPE30HATOPOM UITM rEHEeEPaTOPOM);

1 — ckBO3HOW pexunm paboTbl (paboTa ¢ BHELLIHUM
reHepaTopom)

RW

0

PORT5_DIS

BoikntoueHne nopta pacwmpenms Ml (nopt Ne5):
0 — nopT pacwupeHua MIl BkntoveH. (Pexum
paboTbl 100 M6uT/cek, NOnHbIN Qynnekc);

1 — nopt pacwmpeHna MIl BbIKITO4EH

RwW

4]

3ape3epBMpOBaHO

3ape3epBrpOBaHO

CLR_CALK_EN

PaspelueHne gobaBneHnss KOHTPOSbHON CyMMbI B
KOHeL nepeaaBaemMbIX NakeToB:

0 — 3anpeLeHo;

1 — paspelueHo

3.1

3apes3epBnpoBaHO

3ape3epBnpoBaHoO

SW_RST

C6poc ycTponcrsa:
0 — ycTporcTBO paboTaeT B LUTATHOM PEXMME;
1 — yCTpONCTBO COPOLLEHO

5.10.2

Tabnuua 8 — OnucaxHue 6mT pernctpa STATUS

Pezucmp STATUS (Gocmyn ocywecmensiemcsi npu ADDRESS == 0x02)

bur HanmeHoBaHue OnucaHune Pexum 3Hau. no
yMOnH.
7 |HSE_RDY lNpu3Hak roToOBHOCTM BCTPOEHHOrO reHepaTopa B RO 0
PEXNM:
0 — reHepaTop BbIK/IOYEH UMW HE FOTOB;
1 — reHepaTop paboTaeT
6..0 |3apesepBupoBaHo |3ape3epBMpoBaHO
5.10.3 Peaucmp FD_MODES5 (docmyn ocywecmensemcsi
npu ADDRESS == 0x03)
Ta6bnuua 9 — OnucaHue 6uT peructpa FD_MODES
bur HanmeHoBaHue OnucaHune Pexum 3Hau. no
yMonu.
8..5 |3apesepBupoBaHo |3ape3epBMpPOBaAHO RW 000
4 |FD_MODE5 Pexwum paboTtbl nopta 5: RW 0
0 — pexwum nonyagynnekca. lNepegayn He
NPOMCXoANT BO BPEMS NpUEMa;
1 — pexum norHoro aynrekca
3..0 |3apesepBupoBaHO |3ape3epBMpPOBaHO. RW 1111
Heobxogmmo 3anucbiBaTb kKak 1111
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5.10.4 Peaucmp PHY_MODES12 (Gocmyn ocywecmesnsiemcs npu
ADDRESS == 0x04)

Ta6bnuua 10 — Onucanue 6mT peructpa PHY_MODES12

but HavmeHoBaHue OnucaHue Pexum 3Hau. no
yMonu.
7 RST_PHY_2 C6poc npuemonepenaTynka man4eckoro ypoBHs 2: | RW 0
0 — npuemonepeaaTymk paboTaer;
1 — npvemMonepeaaTynKk HaxXoAMUTCS B COCTOSIHUA
cbpoca
6..4 |MODE_PHY_2 Pexum paboTbl npuemonepenatymka umsmndeckoro |RW 111
ypoBHS 2 (Tabnuua 3)
3 |RST_PHY_ 1 C6poc npmnemonepenaTymka gmandeckoro yposHsa 1.|RW 0
0 — npuemonepeaaTymk paboTaer;
1 — npuemonepeaaTynKk Haxo4MTCsl B COCTOSIHUM
cbpoca
2.0 |MODE_PHY_1 Pexum paboTbl npuemonepenatymnka gusmdeckoro |RW 111
ypoBHs 1 (Tabnuua 2)
5.10.5 Peaucmp PHY_MODES34 (docmyn ocywecmesnsemcs npu
ADDRESS == 0x0B)
Ta6nuua 11 — Onucanue 6mT peructpa PHY MODES34
bur HanmeHoBaHue OnucaHue Pexum 3Hau. no
yMonu.
7 |RST_PHY_ 4 C6poc npmnemonepenaTymka ranyeckoro ypoBHs 4: | RW 0
0 — npuemonepeaatymk paboTaer;
1 — npuemonepeaaTynk Haxo4MTCst B COCTOSIHUM
cbpoca
6.4 |MODE_PHY_4 Pexum paboTbl npuemonepegaTymka uaundeckoro |RW 111
ypoBH4 2 (Tabnuua 3)
3 |RST_PHY_3 Cbpoc npremonepeaatymka unsn4eckoro yposHs 3: | RW 0
0 — npuemonepeaartymk paboTaer;
1 — npuemonepeaaTynKk HaXOAUTCS B COCTOSIHUA
cbpoca
2..0 \MODE_PHY_3 Pexum pabotbl npuemonepenarymka gpusnyeckoro (RW 111
ypoBH4a 3 (Tabnuua 3)
5.10.6 Peaucmp RAM_DATA_1 (docmyn ocywecmensiemcsi npu
ADDRESS == 0x13)
Ta6bnuua 12 — Onucanue 6muT pernctpa RAM_DATA 1
bur HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMmonu.
7.0 |RAM_DATA 1 [aHHble ansa 3anucu Bo BHyTpeHHe O3Y agpecos |RW 0x00
nnn O3Y nakeTos. 1-n (Mnagwwumn) 6ant
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5.10.7

ADDRESS == 0x14)

Ta6bnuua 13 — OnucaHue 6uT peructpa RAM_DATA 2

Pezucmp RAM_DATA_2 (docmyn ocyujecmesisiemcsi npu

but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMOn-.
7.0 |RAM _DATA 2 [aHHble ansa sanucu Bo BHyTpeHHe O3Y agpecos |RW 0x00
nnn O3Y nakeToB. 2-n 6anT
5.10.8 Peaucmp RAM_DATA_3 (Gocmyn ocyw,ecmesnissemcs npu
ADDRESS == 0x15)
Ta6nuua 14 — Onucanue 6muT pernctpa RAM_DATA_3
but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMOn-.
7.0 |RAM_DATA 3 [aHHble ansa 3anucu Bo BHyTpeHHe O3Y agpecos |RW 0x00
unn O3Y naketoB. 3-n 6anT
5.10.9 Peaucmp RAM_DATA 4 (Gdocmyn ocyw,ecmesisemcs npu
ADDRESS == 0x16)
Ta6bnuua 15 — Onucanue 6muT peructpa RAM_DATA 4
but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMmonu.
7..0 RAM_DATA 4 [aHHble ansa 3anuncu Bo BHyTpeHHe O3Y agpecos |RW 0x00
nnn O3Y nakeToB. 4-n 6ant
5.10.10 Peazucmp RAM_DATA 5 (Gocmyn ocyw,ecmensiemcsi npu
ADDRESS == 0x17)
Ta6bnuua 16 — Onucanue 6muT pernctpa RAM_DATA 5
bur HanmeHoBaHue OnucaHwue Pexum 3Hau. no
yMmonu.
7..0 RAM_DATA 5 [aHHble ansa 3anuncu Bo BHyTpeHHe O3Y agpecos |RW 0x00
unn O3Y nakeTtos. 5-n 6ant
5.10.11 Peazucmp RAM_DATA_6 (docmyn ocywecmensiemcsi npu
ADDRESS == 0x18)
Ta6bnuua 17 — Onucanue 6muT pernctpa RAM_DATA_6
bur HanmeHoBaHue OnucaHwme Pexum 3Hau. no
yMmonu.
7.0 |RAM_DATA 5 HaHHble ansa 3anucu Bo BHyTpeHHe O3Y agpecos |RW 0x00
unn O3Y nakeTto.. 6-n 6ant
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5.10.12 Peazucmp RAM_DATA _7 (Gocmyn ocyw,ecmesnissemcsi rnpu
ADDRESS == 0x19)

Ta6bnuua 18 — Onucanue 6uT peructpa RAM_DATA 7

but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
ymonu.
7.0 |RAM_DATA 7 [aHHble ansa sanucu Bo BHyTpeHHe O3Y agpecos |RW 0x00
nnn O3Y nakeToB. 7-n 6anT
5.10.13 Peazucmp RAM_DATA _8 (Gdocmyn ocyuw,ecmensiemcsi npu
ADDRESS == 0x1A)
Ta6bnuua 19 — Onucanue 6uT peructpa RAM_DATA 8
but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
ymonu.
7.0 |RAM_DATA 8 [aHHble ansa 3anucu Bo BHyTpeHHe O3Y agpecos |RW 0x00
unn O3Y nakeTtos. 8- (cTapLuni) 6anT
5.10.14 Peazucmp RAM_CONTROL_0 (Gdocmyn ocywecmensiemcs npu
ADDRESS == 0x1B)
Ta6nuua 20 — Onucanue 6muT peructpa RAM_CONTROL_O0
but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
ymonu.
7 SPI_EN BbuT paspelueHns TpaHsakuum no SPI. RW 0
B MOMEHT 3aBepLUEHMS TPaH3aKLUN OaHHbIN OUT
oyuaeTcs
6 SPI_RAM_WE But ynpaBneHunsa 3anucobo/4TeHnem: RW 0
0 — B pesynbTaTe BbINOMHEHUSA TPaH3aKumm B
pernctpol RAM_DATAS..1 6yayT 3anucaHbl
AaHHble, cunTaHHble 3 O3Y no agpecy
RAM_ADDR,;
1 — B pe3ynbTaTte BbINONIHEHNSI TPAH3AKL MK
OyaeT BbINOMHEHa 3anucb AaHHbIX B PpErncTpax
RAM_DATAS8..1 B8 O3Y no agpecy RAM_ADDR
5 |DATAnNMAC BbuT BoIGopa namaTn agpecosB/gaHHbIX: RW 0
0 — obpalLeHne B NnaMaTb aApecos;
1 — obpaLyeHne B namMATb NAKETOB
4 | eeememmeemeeeee- 3apesepBupoBaHo  |e=me-- 0
3..0 |RAM_ADDRJ[11:8] |Crapwas 4actb agpeca O3Y gns 3anucu/yteHns |RW 0x0
AaHHbIX
5.10.15 Peazucmp RAM_CONTROL _1 (Gocmyn ocywecmensiemcs npu
ADDRESS == 0x1C)
Ta6bnuua 21 — Onucanue 6uT peructpa RAM_CONTROL_1
bur HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMOnu.
7.0 |RAM_ADDR[7:0] Mnagwas 4YacTtb agpeca O3Y ons RW 0x00
3anncu/9TeHnsa aaHHbIX
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5.10.16 Peaucmp AGE_CONTROL_0 (Gdocmyn ocyw,ecmensiemcs npu
ADDRESS == 0x1D)

Ta6bnuua 22 — Onucanue 6mT pernctpa AGE_CONTROL_O

but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMonu.
7 MAC_AGE_DEL_EN BuT paspelueHnst 04UCTKN 3anncen B RW 1
Tabnuue MAC-agpecoB no gOCTUXKEHUS
CYETUYMKOM CTapeHus 3Ha4YeHns
MAC_AGE_LIMIT:
0 — 3anpeLeHo;
1 — paspelueHo
6 MAC_AGE_INC_EN BuT paspelueHnst MHKpeMeHTa CYEeTYNKOB RW 1
cTapeHus B 3anncax namat MAC-agpecos:
0 — 3anpeLyeHo;
1 — paspelueHo
5 MAC _CLR_EN BUT paspeLLeHns OYNUCTKM NamaTu RW 1
MAC-agpecoB nocne cbpoca:
0 — 3anpeLyeHo;
1 — paspelueHo
4 |- 3apesepsupoBao |- 0
3.0 |MAC_AGE_LIMIT[11:8] |Crapwas 4yacTb MakCMmarnbHOro aHadeHuss |RW OxF
cyeTymka ctapeHund B namatu MAC-agpecos,
Nno JOCTMXXEHMIO KOTOPOro 3anuck yaanseTcs
n3 O3y
5.10.17 Peazucmp AGE_CONTROL_1 (Gdocmyn ocyw,ecmensiemcsi npu
ADDRESS == 0x1E)
Ta6nuua 23 — Onucanue 6muT peructpa AGE_CONTROL 1
but HaumeHoBaHue OnucaHue Pexum 3Hau. no
ymMonu.
7.0 |MAC_AGE_LIMIT[7:0] |Mnagwas 4acTb MakCMMaribHOro 3Hadenns |RW OxFF
cyeTyuKka ctapeHus B namatn MAC-agpecos,
Nno OOCTMXXEHUIO KOTOPOro 3anuck yaansercs
n3 O3y
5.10.18 Peaucmp AGE_CONTROL_2 (Gocmyn ocywecmesnisiemcs npu
ADDRESS == 0x1F)
Tabnuua 24 — Onucanue 6uT peructpa AGE_CONTROL_2
bur HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMonu.
7..0 |DELAY_LIM[7:0] 3HayeHVe 3a0epXKnN MHKpeMeHTal/yaaneHus RW 0x00
Kaxkgon 3anucun namatn MAC-agpecos:
0x00 — Ha ofHy 3anucb TpebyeTca 2 TakTa;
0x01 — Ha ogHy 3anuck TpebyeTca 3 TakTa;
OXFF — Ha ogHy 3anuck TpebyeTca 257 TakToB
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5.10.19 Peazucmp MAC_RAM_WE (docmyn ocywecmensiemcsi
npu ADDRESS == 0x20)

Ta6nuua 25 — Onucanue 6ut peructpa MAC_RAM_WE

but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMonu.
7..5 |3apesepBupoBaHo |3ape3epBUpPOBaHO RW 0x00
4 |MAC5_RAM_WE BbuT paspelueHuns 3anucu B Tabnuuy RW 1
MAC-agpecoB co CTOpOHbI NopTa 5
3 |MAC4_RAM_WE BbuT paspelueHuns 3anucu B Tabnuuy RW 1
MAC-agpecoB co CTOpOHbI nopTa 4
2 MAC3_RAM_WE BuTt paspelueHuns 3anucu B Tabnuuy RwW 1
MAC-agpecoB co CTOpOHbI nopTa 3
1 MAC2_RAM_WE But paspelueHus 3anucu B Tabnuuy RW 1
MAC-agpecoB CO CTOPOHbI nopTa 2
0 MAC1_RAM_WE But paspelueHuns 3anucu B Tabnuuy RW 1
MAC-agpecoB co CTOPOHbI nopta 1
5.10.20 Peazucmp PN1 _mask_ AND (docmyn ocywiecmensiemcs
npu ADDRESS == 0x21)
Ta6bnuua 26 — Onucanue 6muT pernctpa PN1_mask AND
but HaumeHoBaHue OnucaHue Pexum 3Hau. no
yMonu.
7.5 |3apesepBupoBaHo |3apesepBupoBaHo 0 fe=e- Ox7
4..0 |PN1_mask_AND Peructp AND macku peTpaHcnsumm nopta 1 RW Ox1F
5.10.21 Peaucmp PN2_mask_AND (docmyn ocywiecmensiemcs
npu ADDRESS == 0x22)
Ta6bnuua 27 — Onucanue 6muT peructpa PN2_mask AND
bur HanmeHoBaHue OnucaHwue Pexum 3Hau. no
yMOnu.
7.5 |3apesepBupoBaHo |3apesepBupoBaHo @ fe=ee- Ox7
4..0 |PN2_mask_AND Pernctp AND mackn peTtpaHcnsumm nopta 2 RwW Ox1F
5.10.22 Peaucmp PN3_mask_AND (docmyn ocywecmensemcsi
npu ADDRESS == 0x23)
Tabnuua 28 — Onucanue 6uT peructpa PN3_mask_AND
bur HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMOnu.
7..5 |3apesepBupoBaHo |3apesepBupoBaHo |- 0x7
4..0 |PN3_mask_AND Pernctp AND macku petpaHcnsumm nopta 3 RW Ox1F
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5.10.23 Peazucmp PN4_mask_AND (docmyn ocywiecmensiemcs
npu ADDRESS == 0x24)

Ta6bnuua 29 — Onucanue 6umT peructpa PN4_mask_AND

but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMOn-.
7..5 |3apesepsupoBaHo |3apesepBupoBaHo |- 0x7
4..0 |PN4_mask_AND Pernctp AND mackn peTtpaHcnsumm nopta 4 RW Ox1F
5.10.24 Peaucmp PN5_mask_AND (docmyn ocywecmensiemcs
npu ADDRESS == 0x25)
Ta6nuua 30 — Onucanue 6muT peructpa PN5_mask AND
bur HanmeHoBaHue OnucaHue Pexum 3Hau. no
yMOnu.
7.5 |3apesepBupoBaHo |3apesepBuMpoBaHo - |e=——- 0x7
4..0 |PN5_mask_AND Peructp AND macku peTpaHcnsumm nopta 5 RW Ox1F
5.10.25 Peazucmp PN1 _mask OR (docmyn ocywecmensemcsi
npu ADDRESS == 0x26)
Ta6nuua 31 — Onucanue 6muT pernctpa PN1_mask OR
but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMOnu.
7.5 |3apesepBupoBaHo |3apesepBupoBaHo 0 fe=ee- 0x00
4..0 |PN1_mask_ AND Pernctp OR macku petpaHcnauum nopta 1 RwW 0x00
5.10.26 Peaucmp PN2_mask_OR (Gocmyn ocywecmensemcsi
npu ADDRESS == 0x27)
Ta6nuua 32 — Onucanue 6muT pernctpa PN2_mask OR
bur HanmeHoBaHue OnucaHue Pexum 3Hau. no
yMOnu.
7.5 |3apesepBupoBaHo |3apesepBuMpoBaHo 0 |e==—- 0x00
4..0 |PN2_mask_AND Pernctp OR macku peTpaHcnaumm nopta 2 RW 0x00
5.10.27 Peaucmp PN3_mask_OR (docmyn ocywecmensemcsi
npu ADDRESS == 0x28)
Ta6nuua 33 — Onucanue 6uT peructpa PN3_mask_OR
bur HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMOnu.
7.5 |3apesepBupoBaHo |3apesepBuMpoBaHo 0 |e=e- 0x00
4..0 |PN3_mask AND Peructp OR macku peTtpaHcndaumm nopta 3 RW 0x00
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5.10.28 Peazucmp PN4_mask OR (Gocmyn ocywecmensemcsi

npu ADDRESS == 0x29)

Ta6bnuua 34 — Onucanue 6uT peructpa PN4_mask_OR

but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMOn-.

7.5 |3apesepBupoBaHo |3apesepBupoBaHo 0 |e=ee- 0x00

4..0 |PN4_mask_AND Pernctp OR macku peTpaHcnsauumn nopta 4 RW 0x00

5.10.29 Peaucmp PN5_mask_OR (Gocmyn ocywecmensemcsi
npu ADDRESS == 0x2A)
Ta6nuua 35 — Onucanue 6muT pernctpa PN5 _mask OR

bur HanmeHoBaHue OnucaHue Pexum 3Hau. no
yMOnu.

7.5 |3apesepBupoBaHo |3apesepBuMpoBaHo - |e=——- 0x00

4..0 |PN5_mask_AND Peructp OR macku peTtpaHcnauum nopta 5 RW 0x00

5.10.30 Peazucmp IPG_h (@docmyn ocywecmensiemcsi npu ADDRESS == 0x2B)

Ta6bnuua 36 — Onucanue 6mT peructpa IPG_h

Bur HaunmeHoBaHue Onucanune Pexum 3Hau. no
ymornu.
7.0 [IPG_h CrapLuasi yacTb MEeXNakeTHOro MHTepBana RwW 0x00

5.10.31 Peaucmp IPG_| (Gocmyn ocywiecmensiemcsi npu ADDRESS == 0x2C)

Ta6nuua 37 — OnucaHue 6muT peructpa IPG_|

burt HanmeHoBaHue OnucaHune Pexum 3Hau. no
yMonu.
7.0 |IPG_I MnagLas 4actb MexnakeTHOro nHTepeana RW 0x45
5.10.32 Peazucmp MAC_TX_CTRL (docmyn ocywecmesnsiemcsi
npu ADDRESS == 0x2D)
Ta6nuua 38 — Onucanue 6muT pernctpa MAC_TX_CTRL
Burt HanmeHoBaHue OnucaHue Pexnm 3Hau. no
yMonu.
7.4 |RTY_lim MakcumanbHOe KonM4ecTBO NOMbITOK Nepenaydn RwW OxA
nakeTa B Crny4ae BO3HWKHOBEHUS KOMMMU3nK
3..1 |3apesepBupoBaHo |3apesepBuMpoBaHo |==e- 0x0
0 PAD_EN PaspelueHne JONONHEHMST KOPOTKMX NakeToB RW 0
HyNneBbIMW 3HAYEHUAMM 4O MUHUMANbHOW AMNHbI:
0 — 3anpeLyeHo;
1 — paspelueHo
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5.10.33 Peaucmp CollWindow (docmyn ocywecmensemcsi

npu ADDRESS == 0x2E)

Ta6bnuua 39 — Onucanue 6uMT peructpa CollWindow

but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
ymonu.
7..0 |CollWindow JonycTtumoe Bpems Konnmaum ot Hadana naketa |RW Ox1F
5.10.34 Pezucmp MAC_RX_CTRL (@ocmyn ocywecmesnisiemcsi
npu ADDRESS == 0x1F)
Ta6nuua 40 — Onucanue 6muT pernctpa MAC_RX_CTRL
bur HanmeHoBaHue OnucaHue Pexum 3Hau. no
yMmonu.
7..1 |3apesepBupoBaHo |3apesepBuMpoBaHo == 0x00
0 ERR_EN 3anpeLleHre peTpaHCcnaLumn NakeToB ¢ RW 1
owmnbkamu:
0 — paspelLueHo;
1 — 3anpeLueHo
5.10.35 Peazucmp MinFrame_h (Gocmyn ocywecmensemcsi
npu ADDRESS == 0x30)
Ta6nuua 41 — OnucaHue 6mT peructpa MinFrame_h
bur HanmeHoBaHue OnucaHwue Pexum 3Hau. no
yMmonu.
7..0 |MinFrame_h Crapluasi yacTb MMHMMarnbHOro pasmvepa naketa |RW 0x00
5.10.36 Peazucmp MinFrame_| (Gocmyn ocywiecmensiemcs
npu ADDRESS == 0x31)
Ta6bnuua 42 — Onucanue 6mT pernctpa MinFrame_|
but HauvmeHoBaHue OnucaHue Pexum 3Hau. no
yMmonu.
7.0 |MinFrame_| Mnagwas 4yacTb MMHUManbLHOro pasmepa naketa |RW 0x00
5.10.37 Peaucmp MaxFrame_h (docmyn ocywiecmensiemcs
npu ADDRESS == 0x32)
Tabnuua 43 — Onucanune 6mT pernctpa MaxFrame _h
bur HanmeHoBaHue OnucaHwme Pexum 3Hau. no
yMmonu.
7..0 |MaxFrame_h Crapwas yacTb MakcMmarnbHOro pasmepa naketa | RW 0x00
© AO «lMKK MunaHdp» TCKA.431291.001Cr1 34




Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

5.10.38 Peazucmp MaxFrame_| (docmyn ocywecmesnsiemcsi
npu ADDRESS == 0x33)

Ta6bnuua 44 — OnucaHue 6uMT peructpa MaxFrame_|

3Hau. no
but HauvmeHoBaHue OnucaHue Pexum

yMonu.
7.0 |MaxFrame_| Craplast yacTb MMHMManbHOro pasmepa naketa |RW 0x00
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TESTBUSA_4 [-1075¢
37,43,47,49 |omm ONDAL |24.38.44. 46,48
_[c7_Jcs_Jce_[ci0 [cii [c12 [C13 117, 119, 123, 129 118, 120, 122, 128, 132
119,123, VDDA2 GNDa2 [-116.120. 122, 128,
I S S S S S— S—
51,58,56,63 | \ppag GNDA3 [-22.54.57. 62,66
_[c5_Tc14 feis Teie ci7 fcis Teig Jcao 103,100, 113,115 | oo s GNDA4 | 100, 104, 110, 112, 114
U U S SR S S S S
3,20,67.95 | 4,5,31, 33, 50, 68, 74, 97, 99, 116
C6_lca1 1c22 Tc2s 1c2a 1c2s 1cae lcar 2 32.69.98 GND =
33—+ [cz8 ]cz9 |ca0 lcat buce

C1 — C31 — koHOeHcaTopbl EMKOCTbIO:
C1=22 HD + 10 %;
C2=10HD + 10 %;
C3=C4=6,8HD £ 10 %;
C5=C6 =33 Mk®d £+ 10 %;
C7-C31=0,1 Mk® £ 10 %;
D1 — mukpocxema 5600BB3T;
D2 — mukpocxema npuemonepenatymka u3n4eckoro ypoBHs, yaosneTeopsitowlast ctaHaapty IEEE/802.3;
Y2 — Cxema nogkntoveHnss npuemonepegartymka (ouanM4eckoro YpOBHS, YOOBNETBOPANLAA CTaHOapTy
IEEE/802.3 k nuH1Kn nepegay B COOTBETCTBMM CO cneuundmnkaumen Ha mmkpocxemy D2;
G1 — ncTouHmMK nepmnogunyeckoro curdHana 25 Mlu;
G2, G3 — NCTOYHMKM NOCTOAHHOIO HanpshkeHus, 3,3 B;
R1 — R38 — pe3ucTopbl CONPOTUBNEHNEM:
R1 -R13 =47 kOm + 10 %;
R14 -R17 =12,4 kOm = 1 %;
R18 —R33 =47 kOm + 10 %;
R34 =R35 =49,9 Om *+ 1 %;
R36 =10 Om £+ 1 %;
R37 =R38 =82 Om £ 5 %;
VD1 - VD16 — cBeToamoabl

PucyHok 12 — TunoBasi cxemMa BKITHOUYEHUSI MUKPOCXEM C UCMONb30OBaHUe nopTta
paclmpeHusi B KauecTBe AOMNONIHUTENBHOro NopTa KOMMyTauumn

© AO «TKK MunaHdp» TCKA.431291.007Cr1 37



Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

CLK_OUT 2 10 | rtxcLK D1
CLK_OUT 2 16 | RxCLK
TXD3 2 20 | RXD3
TXD2_ 2 19 | rxD2
TXD1_2 18 | RXD1
TXDO_2 17 | RXDO
TXEN_2 21| RXDV
R1 25 | RXER
R2 2 |coL
23| cRs
\/

D1, D2 — mukpocxembl 5600BB3T;

CLK_OUT 2 ,,
——— =10 _{yxcLK
CLKOUT 2 16 | pycik
TXD3 —14 20| RXD3
TxD2 —13 19 RxD2
TXD1 12 18 RpxD1
TXDO —LL 17| RXDO
TXEN 12 . 21| RXDV
TXER 24 R3 25 | RXER
R4 22 coL
CLK_OUT 1« 2 CcRs
L —
e

R1 — R4 — pesucTtopsbl conpotmaneHnem 47 kOm + 10 %;

D2

TXD3 —14 TXD3_2
TXD2 13— TXD2_2
TXD1 12— TXD1_2
TXDO —11— TXDO_2
TXEN —L13_TXEN_2
TXER —24¢
CLK_OUT —X— CLK_OUT 2
| —

anIMe‘-IaHI/Ie — OcTanbHble BbIBOAbI MUKpPpOCXEeM NoAKIMHOHaknTCA B COOTBETCTBUAN C PUCYHKOM 11.

PucyHok 13 — TunoBas cxemMa o6beAuHEeHUs1 ABYX MUKPOCXEM
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

7 dneKTpu4yeckue napameTpbl MUKPOCXEMbI

Ta6bnuua 45 — Tabnuua anekTpu4yecKux napaMmeTpoB MUKPOCXEMbI

oS w Hopma 8 O
orgo napameTpa k>
HanmeHoBaHue napameTpa, TIoh g -
eAnHULa u3mMepeHus, om= > &
pexum nsmepeHus $ 8 & |He meHee| He Gonee s 3
nnv c o ©
o -
BbIxogHOe onopHoe HanpshkeHus, B, 25,
— Ha aHarnoroBbIX BbIXoaax: Uorhy) 1,14 1,34 85,
EXRES1_ 1, EXRES1 2, EXRES1_3, EXRES1 4 - 60
BbIxogHOe HanpsikeHne BbICOKOro YpoBHS, B,
— Ha BbIxogax:
TDO, SDO, CLK_OUT, o5
TXDO, TXD1, TXD2, TXD3, TXEN, TXER, U 24 B 85’
LINK1_1, LINK2_1, LINK3_1, LINK4 1, o ’ B 66
LINK1_2, LINK2_2, LINK3_ 2, LINK4_2,
LINK1_3, LINK2_3, LINK3_3, LINK4_3,
LINK1_4, LINK2_4, LINK3_4, LINK4 4;
BbIxogHO€e HanpsikeHne HU3KOro ypoBHS, B,
— Ha BbIxogax:
TDO, SDO, CLK_OUT, 25
TXDO, TXD1, TXD2, TXD3, TXEN, TXER, U 3 04 85’
LINK1_1, LINK2_1, LINK3_1, LINK4 1, o ' B 66
LINK1_2, LINK2_ 2, LINK3_ 2, LINK4 2,
LINK1_3, LINK2_ 3, LINK3_3, LINK4_3,
LINK1_4, LINK2_4, LINK3_4, LINK4 4;
TOK yTEYKN BbICOKOTO YPOBHS, MKA,
— Ha BXogax:
TXCLK, RXCLK, COL, CRS,
RXDO, RXD1, RXD2, RXD3, RXDV, RXER, - 10 25,
NRESET, TCK, TMS, TDI, nTRST, SCLK,CS, SDI, hiH 85,
MODEO, MODE1, MODE2, MODES; - 60
— Ha Bxoge OSC_IN — 40
— Ha Bxoge SHDN - 200
TOK YyTEYKN HWU3KOIO YPOBHS, MKA,
— Ha Bxopjax:
TXCLK, RXCLK, COL, CRS, 10
RXDO, RXD1, RXD2, RXD3, RXDV, RXER, MUHYC - 25,
NRESET, TCK, TMS, TDI, nTRST, SCLK,CS, SDI, L 85,
MODEO, MODE1, MODE2, MODES3; - 60
— Ha Bxoge OSC _IN MuHyc 40 -
— Ha Bxoge SHDN MuHyc 10 -
CraTtnyeckni Tok NoTpedneHns, mA, -
— OT UcTo4YHMKa nuTaHus Ucc; lec — 100 85:
— OT UCTOYHUKA NUTaHUA Uccphy; - 60
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3ER | anamen So
HaumeHoBaHue napameTpa, Ioh napameTtpa B,
eaVHNLA 3MepeHus, gz = s
PEXMM U3MepeHus £ 8 2 |He meHee| He Gonee | S &
nwo c o ©
o [
[OunHamMmmyeckun Tok noTpebnenus, MA, o5
— OT UCTOYHMKA NUTaHKs Ucc: locc B 500 85,
— OT UCTOYHMKA NUTaHUa Uccphy; - — 60
25,
TakTtoBasi yactota 6nokos PHY, MI'L F_pll 124,375 | 125,625 85,
-60
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

8 [penenbHO-AONYCTUMbIE XapaKTePUCTUKN MUKPOCXEM

Tabnuua 46 — NpeaenbHO-AONYCTUMbIE PEXUMbI IKCNyaTauum U npeaenbHbie
3NeKTpPUYECKUe pexmmbl MUKPOCXeM

Hopma napameTpa

[}
8 =F8
T o MpepenbHo- .
HaumeHoBaHue napameTpa, 22 ponycTUMbIiA MpepenbHbIN
eAvHULA n3mepeHuns DIg pexmm PEXUM
>0 ®
WY = He He He He
MeHee 6onee MeHee 6onee
HanpsikeHne nctoyHmka nutaHmna umdpoBom
yacTu Ha BbiBogax UCC, B Ucc 3,0 3,6 - 3,9

— npu SHDN = «0»

HanpsikeHne nctoyHmka nutaHmnsa umdpoBom
yacTu Ha BbiBogax DUCC, B Ucco 1,62 1,98 - 2,2
— npu SHDN = «1»

HanpskeHne NCToYHMKa NUTaHna
npuemonepegatymkos PHY, Ha BbiBogax
VDDA (oTHOCUTENBHO OOLLMX BbIBOAOB
VSSA)*, B

Uccphy 3,0 3,6 - 3,9

BxoaHoe HanpsikeHne BbICOKOro YpoBHS, B,
— Ha uMpoBbIX BXOOAX:

TXCLK, RXCLK, COL, CRS,

RXDO0, RXD1, RXD2, RXD3, RXDV, RXER,
NRESET, TCK, TMS, TDI, nTRST, SCLK, CS, Uk 2,0 Ucc - Ucc +0,3
MODEO, MODE1, MODE2, MODES,
SDI, SHDN;

— Ha Bxoge OSC_IN

npn HSE_BYP = «1»

BxoaHoe HanpsiXeHne HN3KOro ypoBHS, B,
— Ha UMpoBbIX BXOOAX:

TXCLK, RXCLK, COL, CRS,

RXDO, RXD1, RXD2, RXD3, RXDV, RXER,

nRESET, TCK, TMS, TDI, nTRST, SCLK, CS, | Uy 0 0,8 ""3”3y° .
MODEO, MODE1, MODE2, MODES3, ’

SDI, SHDN;

— Ha Bxoge OSC_IN

npy HSE_BYP = «1»

BbIXOAHOW TOK BLICOKOIO YPOBHS, MA,
— Ha UndpoBbIX Bbixodax:

TDO, SDO, CLK_OUT, MUHYC 4 - MUHYC 8 —
TXDO, TXD1, TXD2, TXD3, TXEN, TXER,
LINK1 1, LINK2_1, LINK3_ 1, LINK4_ 1,
LINK1 2, LINK2_2, LINK3_ 2, LINK4_2,
LINK1 3, LINK2_ 3, LINK3_3, LINK4_3,
LINK1 4, LINK2 4, LINK3 4, LINK4 4

— Ha BbiBOAax: MUWHYC 22 - - -
TXP_1nTXN_ 1, TXP_2n TXN_2,
TXP_3MTXN 3, TXP_4nTXN_ 4

loH
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

Hopma napameTpa

HH
MpepenbHo- .
=
HaumeHoBaHue napameTpa, % % ¢! ponycTuMbIiA MpepenbHbIN
eAVHWLA U3MepeHus ] pexum pexum
>0 ®
WY = He He He He
MeHee 6onee MeHee 6onee
BbIXOOHOM TOK HU3KOro YPOBHS, MA,
— Ha UndpoBbIX Bbixodax:
TDO, SDO, CLK_OUT,
TXDO, TXD1, TXD2, TXD3, TXEN, TXER, - 4 - 8
LINK1_1, LINK2_1, LINK3_1, LINK4 1,
LINK1_2, LINK2_2, LINK3_2, LINK4_2, lou
LINK1_3, LINK2_3, LINK3_3, LINK4_3,
LINK1_4, LINK2_4, LINK3_4, LINK4 4
— Ha BblBOaXx: _ 29 _ _
TXP_1nTXN_1, TXP_2 n TXN_2,
TXP_3nTXN_3, TXP_4nTXN_4
TakTtoBasi yactoTa Ha Bxoge OSC_IN npu
paboTe ¢ BHELLHUM reHepaTopoM **, MI'y fe 24,995 25,005 B B
EMKOCTb Harpy3ku Ha umdpoBbIX Bbixogax, nd CL - 30 - -

* He gorkeH oTnndaTbea oT Ucc Ha 6onee yem + 0,2 B.
** Npn paboTe C BHELLHM Pe30HaTOPOM MCMOoMb3oBaThb pe3oHaTop ¢ YacTtoTtom 25 + 0,005 MIu.

MpnmevyaHne —He pgonyckaeTcss OOHOBPEMEHHOE BO3AENCTBME OBYX M 0Oonee npedenbHbIX

PEXMMOB
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

9 CnpaBOY4Hble AaHHble

Cl'lpaBO‘-leIe napamMmeTpbl MUKPOCXEeMbI NMpuBeaeHbI B Tabnuue 47.

3HayeHnss NpenenbHO-4ONYCTUMbIX  OAMHOYHBIX  UMMynbcoB  HanpskeHus (OUH)
npusegeHsl B Tabnuue 48.

Ta6bnuua 47 — CnpaBo4Hble NapaMmeTpbl

v Sw Hopma S 3)
oIxrQ napameTtpa >3
HanmeHoBaHue napameTpa, TIoh =
eAuHULa U3MepeHus, Qs % > é
PeXUM M3MepeHus ¥oQ He He E 2
oo = MeHee | Gonee 3 0
o [
BbixogHoe andpepeHumnansHoe HanpsbkeHne Ethernet
nepegartyuka, B, o5
npu CKOpOCTI/I. 100 MouTt/c UOD(PHY) 85,
- Ha BbIBOJAX: 0,8 - —60
TXP_1unTXN_1, TXP_2n TXN_2,
TXP_3nTXN 3, TXP 4 nTXN 4
BbixogHoe anddpepeHumnansHoe HanpsbkeHne Ethernet
nepepartyuka, B, o5
npu CKOpOCTVI. 10 Mburt/c UOD1(PHY) 85,
- Ha BbIBOJAX: 4.4 5,6 —60
TXP_1unTXN_1, TXP_2n TXN_2,
TXP_3nTXN 3, TXP 4 nTXN 4
HanpsibkeHne cpabaTbiBaHUs cxeMbl GOPMUPOBaHMS 25,
obuero cbpoca, B UPOR 15 16 _820
BbixogHoe HanpsikeHne ctabunuaatopa HanpskeHus 25,
LDO 018 Ha BbiBogax DUCC, B Uo_LDO 85,
npu SHDN= «0» 1,62 1,98 — 60
Tok cpabaTbiBaHWS 3aLWMTbl OT NEpPeErpy3ku 25,
crabunusaTtopa HanpskeHna LDO 018 Ha BbiBogax ISHORT 85,
DUCC, MA 300 500 — 60
Tok Harpy3kn ctabunmsartopa HanpsbkeHui LDO 018, 25,
MA ILDO 85,
- 500 — 60
Ta6nuua 48 — lNpeaenbHo—AaonycTUMbIe 3HaYyeHuss OUH
OnutenbHocte OUNH, Mmkc
Tun BbIBOAA 1,0 mkc
MpepenbHO—goOMycTUMOE MpepenbHO—goNycTUMan
Hanps:xeHue OUH, B 3Heprna OUH, mOx
Bxoabl 200 4,34101
Bbixoapl 100 1,1+10*
Llenb nuTaHus 1750 35
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10 TunoBble 3aBUCUMOCTMH

20 ~
18 -

16 -

lcc, MA

14 -

12 -

10_ =TS S S ——— > amm o= .\

N .
NN

8 \.\\ - . s s

o e e o =
6 -
4 -
2 -
0 -

3 3,1 3,2 3,3 34 3,5 3,6

——T=-60°C == = T=25C == + +T=85C Uee: B

PucyHok 14 — 3aBUCMMOCTb CTaTU4ECKOro ToOKa NOoTpeoneHnst oT HanpsXKeHUst UCTOYHUKa
nuTaHusa Ha BbiBogax UCC

52 -

<
s .-
('_‘) 50 - - -
_(_) - -
. -
48 - . - =
-
-
-
-
46 - — = = — - -
44 - - - - u
4 -
40 -
38 -
3 3,1 3,2 3,3 3,4 3,5 3,6
——T=-60C = =T=25C = + -T=85C Uee B

PucyHok 15 — 3aBUCMMOCTb CTaTU4ECKOro ToKa NOTpeorieHns OT HanpsXKeHU UCTOYHUKA
nMTaHusa Ha BbiBogax VDDA
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80,5 -
<
E'_ 80' _,"
O —._'—'—/
879,5- ._._.-"—. /
79 - //
78,5 -//
78' _————_—_—_
———--—’——
775 ===
77 A
76,5 -
76 -
3 3,1 3,2 3,3 3,4 3,5 3,6
T = -60°C == e= T=25°C e= « «T=85°C UCOB

PucyHok 16 — 3aBUCMMOCTb AMHAMMUYECKOro TOKa NOTPeObNeHnsA OT HanpsXKeHus
MCTOYHUKA NUTaHMA Ha BbiBogax UCC

w
I
o
|

|

320' —_____—_

280 -
270 -
260 -

250 -
3 3,1 3,2 3,3 3,4 3,5 3,6

———T=-60°C = =T=25°C == « «T=85C Uee B

PucyHok 17 — 3aBUCMMOCTb AMHAMMNYECKOro TOKa NoTpebsieHMA OT HanpsXKeHUsA
MCTOYHUKA NUTAHUA Ha BbiBogax VDDA
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- 3,05
m
T
3 o
.* D
- =" 2,95
- —.——' : " -
- -
%- ’.— « =
——‘:.’." - 29
L] ’ °
=
- 2,85
- 2,8
- 2,75
-4 3 -2 1 0
lo, MA ———T=60°C == =T=25°C == « «T=85C

PucyHok 18 — 3aBUCMMOCTb BbIXOAHOIO HanpsiXXeHusi BbICOKOro YpOBHSI OT BbIXOQHOIO
TOKa BbICOKOIO YPOBHSA

0,14 -
o)
2
o 0,12 -
-
=) PE
0,1 - —
0’ ’d
-’ ’/
P4
0,08 - - _ -

. AL
.z -
0,06 - - P
L~ -
-

P
. "—
0,04 - ,/':” /
.://
0,02 - .7

0 1 2 3 4
———T=-60°C = =T=25C = « +T=85°C loL, MA

PucyHok 19 — 3aBUCUMOCTb BbIXOAHOIO HaNpsiKeHUst HU3KOro YPOBHS OT BbIXOAHOIO
TOKa HU3KOro YPOBHS
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11 MNabapuUTHbIN YepTeX MUKPOCXEMbI

10,62 max

= = |

050,0+0,5

Y
3,4 08

0 28,0+ 0,50

Mo KOHTYpY

32 x[0,625] =

x
®©
£
~
S
A,
A
B
S|
El 3
Q8
Q| o
(]
o
o
2
0
o
N
(32}
—
y
f= =
A Kntou
= ARoH—
x
©
£
~
c
0,7 max NP 29,26 max 0,7 max
A \B A
|
(M10:1)
wn
=} 0.4 1. A — WUMpMHA 30HbI, KOTOPast BKMOYaeT
f{-f)l [eiCTBUTENBHYIO LIMPUHY MUKPOCXEMbI 1
A % 4acTb BbIBOJOB, HEMPUTOAHYIO ANA
MOHTaXxa.
o« — y
y s , 2. b — gnvHa BbIBOAA, B Npeaenax KoTopoun
<

Nt
R
9\4’3,/’0¢¢¢¢

1,56+0,25

\7;/

NPOW3BOANTCA KOHTPOMb CMELLEHUS
NNOCKOCTEN CUMMETPUM BbIBOAOB OT
HOMMHANbLHOIO PacMnoIOXKeHUS.

3. Hymepaums BbIBO4OB NokasaHa
YCITOBHO.

PucyHok 20 — Mukpocxema B kopnyce 4229.132-3
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

B (10:1)

RN, *
m— T
ot e S 5]
leleletelelatelels!
ateteletetetale’
Petetatetattetetsy
I

o
A

70

NNOCKOCTb

VW ulw gt .
o -
! &
x
E 2
ju
T
)
o
o
ju
©
=
(&}
>

034,20 £ 0,30

66
==

3,8 max

=

/
1
(2

d________ B ________ K
Y/
N

Kntoy

-

OcTtanbHoe cMm. pucyHok 20

PucyHok 21 — Kopnyc 4229.132-3 ¢ ¢popmoBaHHbIMU BbIBOAAMU

48
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Cneuugpukayus 5600BB3T, K5600BB3T, K5600BB3TK

12 UHdpopmauua ana 3akasa

O6o03HayYeHue MapkupoBka Tun Kopnyca TemneparypHeiv
AnanasoH

5600BB3T 5600BB3T 4229.132-3 MUHyc 60 — 85 °C

K5600BB3T K5600BB3T 4229.132-3 MUHyc 60 — 85 °C
K5600BB3TK K5600BB3Te 4229.132-3 0-70°C

Mukpocxemsbl ¢ npuemkon «BlM» mapkupytoTcsa pomoom.
Mukpocxemsbl ¢ npuemkon «OTK» mapkupytoTcst BykBon «K».

MpumeyaHne — HeobGxoauMMOCTb NOCTaBKU MUKPOCXEM C pOPMOBaHHLIMU BbIBOAAMM
yKa3blBaeTCcs B JOrOBOPE Ha NMoCTaBKy.
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JlucT peructpaumm n3ameHeHun

NeNe
I_'I‘ll:')_l Data Bepcus KpaTkoe coaepxaHue n3ameHeHus U3MeHAeMbIX
nicrTos
1 18.09.2013 1.0.0 BeeneHa Bnepsble
2 31102013 11.0 WcnpaeneHo YIO, Tabnuua 1, Tabnuua 2, 1,2,7,8
CTPYKTYypHas 6riok-cxema
3 WcnpaeneHbl Tabnuua 1, Tabnuua 33, Tabnuua 34, 2-6, 17, 20,
14.04.2014 | 1.2.1 | pucyHok 3. [lobaBneHbl Tabnuua 18, TvnoBble 25-32
3aBUCMMOCTHU
4 [lononHeHbl OCHOBHbIE NapaMeTpbl MUKPOCXEMbI. 1, 7-22
[o6aeneHbl pasgensl «OnncaHne paboTbl
MUKPOCXEMbI», «PexXnmbl paboTbl MMKPOCXEMbIY,
25.04.2014 | 1.3.0 | «brnokn KOHTpONNEpPOB KaHanNbHOro ypoBHs», «broku
KOHTpOnnepoB onM3n4eckoro ypoBHs», « Tabnuua
xpaHeHna MAC agpecoB 1 84po MapLupyTmsatopa,
«TnnoBble CXeMbl BKAOYEHWS»
5 29.04.2014 | 1.3.1 | Jo6GaBneHbl NEPEKPECTHBLIE CCHITKN 17,18
6 17.06.2014 200 Koppektunposka Ha cooTtBeTcTBMe TY 1 K[ nocne o TekcTy
o NPUCBOEHUA NnuTepbl A
7 05.08.2014 | 2.1.0 McnpaBneHa MapkupoBKa MUKPOCXEM 29
8 28.08.2014 | 2.1.1 | KoppektnpoBka Tabnuubl 1 no npockbe notpebutens | 2-6
9 15.01.2015 | 2.2.0 | BHeceHO onncaHMe HOBbIX PEXMMOB PaboThl, o TekcTy
BBEEHHbIX B PEBU3UM 2 MUKPOCXEMBI
10 | 02.02.2015 2.3.0 WcnpasneHsbl Tabnuua 1, Tabnuua 8, Tabnuua 9. 5,23
Ho6aeneH nyHKT « HASH-dyHKUMS 1 CTpyKTypa 15, 16
namMmsaTv agpecoBy.
KoppekTtuposka pasgena « CUHXpOHHbIN 18-20
nocnegoBartenbHbl MHTepdENC ynpaBneHns
(Crny)».
McnpaBneHbl TUMOBLIE CXEMbI BKITHOYEHUSA 32-34
11 | 29.02.2016 | 2.4.0 WcnpaeneH rabaputHbi YepTex 42
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