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1.1 117-pin BGA 3t

TOPVIEW

[ ] 1 2 3 1 1 g 7 8 9
A RXD5 RXD6 S_IN+ S_IN- NC NC S_OUT+ | S_OUT- LE?atéNK A
B RX_DV RXDO RXD3 VDDO CRS COL VDDH I.F.Dl [leXK VDDH B
C RX_CLK VODO RXD2 RXD4 RXDT DVDD DVDD LEDI][;HK LED_RX C
D TX_CLK RX_ER RXD1 V5SS VSSs V5SS DVDD | CONFIGO | LED_TX ]
E TX EN  GTX CLK nvon VsSs VSs Vss Dynn I‘H”EEUPL CONFIGI E
F TXDO TX ER DYDD VSS VSS V5SS VDDH | CONFIGZ = CONFIG4 F
G NC TXD1 TXD2 V5S VSS VSS CONFIG3 | CONFIGE = CONFIGH G
H TXD4 TXD3 TXD5 VSS VSS VS VSS SEL_FREQ ~ XTAL1 H
J TXD6 X7 DyDD VSS VSS Vss DVDD Vbnil ATAL2 J
K YhDo 125CLK | RESETn VS5 VSS VSS NC NC VODOX K
L INTn VDDOX Mnc COMA VSS VSS NC NC NC L
| MDIO RSET VDDH VDDH NC NC VDDH VDDH NC M
N MDI[O]+ MDI[O]- | MDI[1]+ MDI[1] VDDH MDI[2]+ | MDI[2]- | MDI[3]+ | MDI[3] N

1 2 3 1 bl 6 7 8 9

BGA-117 S|HIECE (TOP VIEW)
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1.2 S|EME5S%EA

SRR E X

Bl S TEX
10 BB SR
[ LG
o) B SR
Power B8RS B
GND 5[ B
NC BR=5|H
A BIESER
D HFESEM
5| i ZhREHa R
SIfRS | &K | KR R
MDI ThEe 5|k
N1 MDI[0]+ A, 10 | 7£ 1000base-T LT, POXNE L R BT & X MEREIE,
N2 MDI[0]- A, 10 | 7£ 10/100base-T & T, MDI[0]+. MDI[0]- HF&i%XE4R, 1 MDI[1]+.
N3 MDI[1]+ A, 10 | MDI[1]- BT EE,
N4 MDI[1]- A, 10 TEEMEE R AEMN.
N6 MDI[2]+ A, 10
N7 MDI[2]- A, 10
N8 MDI[3]+ A, 10
N9 MDI[3]- A, 10
GMII/MII THEES| B
E2 GTX_CLK D, | A GMII & 535 IR AT 4,
D1 TX_CLK D, O MIl &5 5 | REVES $rhdn !
El TX_EN D, | GMI/MII & 5HFEBE
F2 TX_ER D, | GMI/MII RSB IRERIERES.
12/31/H3/H1 TXD[7:0] D, | GMI/MIl & S5t EiE B %k .
H2/G3/G2/F1
c1 RX_CLK D, O GMI/MII & 5% 5| BiET $hda
B1 RX_DV D, O GMI/MII EIR IR IR .
D2 RX_ER D, O GMI/MII E IR B REIRIERES .
C5/A2/A1/C4 RXD[7:0] D, O GMII/MII B B4R S 2%
B3/C3/D3/B2
B5S CRS D, O GMII/MII FiEAEMES .
B6 coL D, O GMII/MII conllision #{ES .
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RGMII ThEES| B
E2 TXC D, | 4 RGMII & 5¢5| BIHR (A5t
H2/G3/G2/F1 TXD[3:0] D, | RGMII & SR B %% .
E1 TX_CTL D, | RGMII Z&H1EFHIES .
C1 RXC D, O RGMII & 545 | BHIR gy .
B1 RX_CTL D, O RGMII ERZEHIES .
B3/C3/D3/B2 RXD[3:0] D, O RGMII U R B 2% .
SGMII IgE S| B
A3 S IN+ A, | SGMII EHURIERESHA
Ad S_IN- Al SGMII EWR A RESEA
A7 S_OUT+ A O SGMII ZiXimERIE S
A8 S _OUT- A, O SGMII ZiximtRkiE S
Serdes Th&ES| B
A3 S IN+ Al 1000Base-X ZEW K IERISSHEA
Ad S IN- A | 1000Base-X ZWim ARIESHA
A7 S_OUT+ A O 1000Base-X & i%us EAR1E SHiH
A8 S _OUT- A, O 1000Base-X & iXis AtRESHH
LED #57~IN&E S| B
cs LED LINK10 | D, O 10BASE-T $57R AT
B8 LED LINK100 | D, O 100BASE-T 8747
A9 LED _LINK1000 | D, O 1000BASE-T $87R~K7T
ES LED DUPLEX | D, O W IR FERAT
C9 LED RX D, O FEPURIE AT
D9 LED TX D, O EEHEIETRT
MDIO B &N
L3 MDC D, | BC & 1 O A b A\
M1 MDIO D, 10 | BEBEOGmAGLIIESL
L1 INTn D, O FRETINRE S| B
HAbIhsES| B
K2 125CLK D, O A MAC &A1= 125M R
G8/G9/F9/ CONFIG[6:0] | D, | SAEEDIRES| B
G7/F8/E9/D8
H8 SEL_FREQ D, | ERIRSTRIE S | )
H9/19 XTAL1/2 A IMEBREIRS S
K3 RESETn D, | SR E A5
L4 COMA D, | AR, NEEN
M2 RSET A | 4Nz SKREHERE
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RSB
B7/B9/F7/M3 VDDH POWER | 2.5V EBREIAN
/M4/MT7/M8/N5
/18
C2/B4/K1 VDDO POWER | R/G/MII # MR, T #F 1.8/2.5/3.3 £
K9/L2 VDDOX POWER | MDC/MDIO/INTNn/125CLK/RESETn/COMA S| BIE8;R, =] 3 #F 1.8/2.5/3.3v
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= 7
— B ETHIAD
-« P(_Eg
Waveshape 10/100/1000 [¢— TX E
n DA 1 " Fitter Transmit [¢— TXD[7:0]
PCS l¢— GTX_CLK
Echo —» TX_CLK
Canceller
Trellis ¢
Dot — S_IN+/
Near End Serial —» S_CLK+/.
MDI[3:0]+/- Crosstalk Interface —» S_OUT+/
Timing Canceller Decision
Control Feedback
5 Equalizer :
—» RX_DV
Active Hybrid v |99 | ST 3 —» RXER
—p  Gain Control }—p AID Lo Forward 10/100/1000
Baseline Control Equalizer i » RXD[7:0]
Receive L 5 RX CLK
PCS —» CRS
—» COL
10BASE-T
L Receiver DPLL
—» LED_LINK10
',aglco_“" Management i [ » LED_LINK100 L — XTAL1
INTR P ntertace g —» LED_LINK1000 PM Clockl  |—p XTAL2
] lEo/  |—» LED_DUPLEX U Reset |¢— RESETn
g —p» LED_RX |—» 125CLK
—» LED_TX
RSET—» l«— CONFIG[6.0]
Bias/ Auto - Low Power P
HSDACH- Test Negotiation 25V /0 Down Modes O3
TSTPT «—

2.1 EO#R

AST88E1111BI THEEAER]

AST8B8E1111Bl XHFFFZHFEO, MIFENR, BIIFLANR. BSHATHIEZEE,

2.1.1 T EREN

2.1.1.1 fEARED

AN FIEO B MDI[3:0]+5IBIZEA%, SIBITT DUEEYIEN BRSO IASEE 1000BASE-T. 100BASE-TX #1
10BASE-T HJR(EET. MDI 5IBIRNERE SEAkPEIICECErE, £HEIMNFECE, HEiE@TNOE ERHESE RI-45 &

53

2.1.1.2 AN FRIEO

EREIA N AR, AFRERBERTEOSIHERIYIERRE. AFBT GMI 5 RGMII # 1

¥ PHY B &%EHE MAC, #1THE0H SIN+F1 S OUT+5|BIZA K .

SERDES ## O By%ar N A% 22 28 N3P 1% 50 RRagrEHT, EIbANEEIMPimIZE. SERDES A9 1/0 XA
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7 CML-buffer, CML 89 10 buffer o] F§ 3% PECL 5 LVDS 3 1/0,
CML Outputs CML Inputs
Infernal bias Internal baas
50 ahm % 50 ohm 50 ohm

}_

5 _0UT+
— S_OUT- & 1N+

Internal baas
Ismk f % ?
50 ohm i

|
S_IN- l
= |

2.1.2 MAC #0

MAC 3£ 03 GMII/MII, RGMII 1 SGMII =F12£ 8! BidiXEEO S MAC SR IER.
MAC 05| #
GTX_CLK
TX_CLK

TX_ER

TX_EN
TXD[7:0]
RX_CLK

RX_ER

RX_DV
RXDI[7:0]

CRS

CcoL

S_IN+

S_OUT+

2.2 MAC #Z0O#E1R

IATET R MAC O 4T .
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2.2.1 GMII/MII #R

GMI/MII # AMGES W TERR, HF MIBEIEZET GMII 93825 IR T SEIE 100BASE-TX F
10BASE-T #& & . 18 if & & HWCFG_MODE[3:0] 4 4b1111, % #F GMII/MIl-copper 18 & ; & &
HWCFG_MODE[3:0]24 4'b0111, %E#F GMII/MII-Fiber BYiBEE .

SRS GMII Ml
GTX_CLK GTX_CLK -
TX_CLK - TX_CLK
TX_ER TX_ER TX_ER
TX_EN TX_EN TX_EN
TXD[7:0] TXD[7:0] TXD[3:0]
RX_CLK RX_CLK RX_CLK
RX_ER RX_ER RX_ER
RX_DV RX_DV RX_DV
RXD[7:0] RXD[7:0] RXD[3:0]
CRS CRS CRS
COL COL COL
GMII Interface
GTX_CLK
GTX_CLK
TX_ER
— TX ER
TX EN
TX_EN
TXD[7:0]
TXDI[7:0]
RX_CLK
< RX_CLK
MAC RX ER PHY
< — RX_ER
< BE_DV RX_DV
RXDI[7:0]
- RXD[7:0]
CRS
- CRS
COL
R COL

GMII #1 MIl #E O 43 3522 FF4 IEEE 802.3 2 35 F1 22 £&7K. GMII F1 MIl 1% O @@L RE 4B B s
HWCFG_MODE[3:0]5kfEBERY, TELERIEMHE MATREHECE L HWCFG_MODE [3:01# 8 E. FSHE xx T
TR HECE .

7t 1000BASE-T #2RX T, %% GMII OB, TXD[7:0]{F FsMRE# AR 125 MHz B9& 3% B $h GTX_CLK,
R GTX_CLK AZ GMII O MN—E84. B, TX CLK BB, RIESHES 20 H[6:4EBEEE, TIUE
25MHz B, 2.5 MHz 8 O MHz, RXD[7:0]f#/ 125 MHz AU AT 4H RX_CLK,
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:Fjg ['){j(m [&Z‘i%ﬁ ¢ el ES T

7 100BASE-TX #1 10BASE-T 42T, #E4E MII 08, TX_CLK F1 RX_CLK 23R H 25MHz 1 2.5 MHz, 4}
ST TXD[3:0]#0 RXD[3:0]. LA, GTX CLK 1 TXD[7AME S AR SHK, A2 (Floating) , 1
RXD[7: 4]5 | il R B ~F o

MII Interface

TX_ER
» TX_ER
TX_EN
» TX_EN
TXD[3:0]
»| TXD[3:0]
TX_CLK
< TX_CLK
RX_CLK
- RX_CLK
MAC RX_ER PHY
. RX_ER
-« RE DY RX_DV
RXD[3:0]
< RXD[3:0]
CRS
- CRS
coL
< coL

2.2.2 RGMII $##0

AST88E1111BI 3% RGMII #I5E(2000 £ 9 A 22 HHY 1.2a kA, 2002 £ 4 B 2.0 fRAK, BATRTIE
HSTL, {83 #F RGMII fiiZK 2.0 FI5ERIRF). ARIA RCGMII B FERY,  STRSEHFIEIE 2 B A9 i A RE
K, TTROBIEIR B FFER 20 B[R THRTE, WE=FFFR/UHA. RGMII EDOH MAC F1 PHY Z
B FHERESRELE T 12 N5, B T EBREMEXNEGES, BEXNEGESHTTER.

BIL¥ HWCFG_MODE[3.0]i% & 3 4'b1011 K RGMII to copper 18T, RIBPMEFERE, A5
FniE U By TYESRR 2 514 125MHz. 25MHz F1 2.5MHz, ®it¥#¥ HWCFG_MODE[3:0]iR & 4 4'b0011
1% 4% RGMII-Fiber,

HEFE RCGMII KBS, 7 GTX_CLK (TXC)BY NS b 4 _E B i R X = HI 285 S (TX_CTL), iz
H7E RX_CLK (RXC)RI PN a4 - &L iz 6 285 S (RX_CTL),

R EBIH RGMII FISEXTRZAYS B | #8R

GTX_CLK TXC 125/25/2.5MHz B9&IARTEH, IR IRZR T O]
IXEZ+50ppm AYIRE

TX_EN TX_CTL KIEEHES, TXEN 7 GTX CLK f9 EFt
JAERD, TX_ER &8 TX_EN J57 GTX_CLK
AT B BIEAD

TXD[3:0] TXD[3:0] RIEEE,
7£ 1000BASE-T F1 1000BASE-X R T,
TXD[3:0]%& GTX_CLK FIXGE %,
7F 100BASE-TX #1 10BASE-T # & T ,
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TXD[3:0] R7E GTX_CLK By EFB 1%,

RX_CLK RXC 125/25/2. 5MHz HYIZEAT 50, AIZURARI SR
PREEE], WNEXTIEAL50ppm A
==

RX_DV RX_CTL EWIRHIES, RX.DV £ RX_CLK B9 EFHA
PEE, RX_ER S8 RX_DV J7 RX_CLK 9T
[EEg=S TN

RXD[3:0] RXD[3:0] IR

7£ 1000BASE-T #1 1000BASE-X #R T,
RXD[3:0]7 RX_CLK BB E £,

7f 100BASE-TX #1 10BASE-T #& X T ,
RXD[3:0]R7E RX_CLK By EFHR 1%,

RGMII Interface

(F.CC, »| GTX_CLK
TX CTL " M
Ll »{ TXD[3:0]
MAC - PHY
RX_CLK
RX_CTL .
< SLERY RXDI[3:0]

10/100 Mbps IfigE

1Z3E 0o AF523110/100 Mbps AAKMEGEIRSIIZO, E4100 Mbps B o] 45 B $H5I R R E] 25 MHz,
£ 10 Mbps 2VER TG RHEHRERZE] 2.5 MHz, IS, GTX CLK (TXCYE S 1A% H MAC 4%, RX_CLK (RXC)
ZS A PHY 45,

7EBZEWHERE, RX_CLK o] AFEIEfohsy fufioh Bt TR A, DOERN M B i TR RS $hE £0HE 25 i
ik, YYEEMRENTR, AFNERGhSAohHTRUNER. EEERRIED, A2 Fd
DRTEHER

MAC R #E TX_EN (TX_CTL)A{E, EZ MAC #{% TX_EN (TX_CTL)5 phy #EEM&E EE1T.

TX ER #1 RX ER Z%%5

FHX RX_CTL, TX_CTL M ARBHIENX, 1ESH RGMII FIsE.
& RGMII R, Ffzas 20 M[15]6 2 AR IE EORY B S Fa L.

2.2.3 SGMII ##O
AST88E1111BI 3% SCGMII $15E 1.7 BRAF B9 SGMII-copper 3#E 0, %% 0 X 10/100/1000Mbps 912
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Ef&E, AST8BE1111BI A= m AN TXCLK, E X TXCLK Sf UM AREIERRE £k, ZEHEE—%
S HEE. REMEL, EHFTES EM FIERES,

ZEREYM ASTSSE1111BI (X HF L AF$MER . BT HWCFG_MODE[3:.01411% & & 4'b0100 KiEF., XF
SGMII # R 3K1%, 1R bypass BIEELE T Fiber $88, copper (XETRERTERBNE.

BB B SGMII MBI 5| B ik
S_OUT+ RX 1.25G BHRNERE Y, =9
S IN+ X 1.25G ERRNEIERmN, En
SGMIIl interface
PHY
RX
<+ S_OUT+/-
MAC
TX
PS IN+-

2.3 THEER

AST88E1111BI Z#F T ik TE4&E=, TJi#@1F HWCFG_MODE[3:.01#17E &, NN T{EERE BT :

TERR BHRE

GMII/MII <-> Copper HWCFG_MODE[3:0]=1111
GMII <-> Fiber HWCFG_MODE[3:0]=0111
RGMII<-> Copper HWCFG_MODE[3:0]=1011
RGMII <-> Fiber HWCFG_MODE[3:0]=0011
Fiber <-> Copper HWCFG_MODE[3:0]= 0100
SGMII <-> Copper HWCFG_MODE[3:0]= 0100
GMII <-> SGMII HWCFG_MODE[3:0]=1110
RGMII <-> SGMII HWCFG_MODE[3:0]=0110

Hrh,  Copper /MBS 4F 10BASE-T . 100BASE-TX #1 1000BASE-T =F&EK; Fiber N BN
1000BASE-X ZRZ; SGMII<->Copper X XA AT#ETC, Fiber <-> Copper ##J, 2.3.2.3 15,

2.3.1 SEANRBREER

AST88E1111BI X% Copper MR ILIEIRT, W TEMT:

MAC | N ASTSSELLLIB | » Transformer e » RJ45
> Device
MAC Interfaces: CAT5E
—GMII/MII R
~SGMIL ~100BASE-TX
~REMLL ~1000BASE-T
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FIKIAKXM U % 2§ ¢ Mol
N TR SEENT:

HWCFG_MODE[3:0] it
1111 GMII/MII <-> Copper
1011 RGMI <-> Copper
0100 SGMII <-> Copper

2.3.1.1 GMII/MII-Copper &=

Bc & HWCFG_MODE[3:0]4 4'b1111 T N GMII/MII <-> Copper TEIRR .
2.3.1.2 RGMII-Copper &3

Bc & HWCFG_MODE[3:0]:4 4'b1011 T] X i# N\ RGMII <-> Copper TEIRR .
2.3.1.3 SGMII-Copper &%\,

BZE HWCFG_MODE[3:0]4 4'b0100 ] LAHEA SGMIl <-> Copper TR, 1ZTIFERT SGMII &0
AXFFI iR A SCLK+/-.

gNR Copper MR T 1E7E 1000BASE-T THE4EI, 1.25GHz &fTim A SCGMIl 45R04ET 5 1000BASE-X
T#RMEE. M7 100BASE-TX 1 10BASE-T TR T, SGMIl # O{MAEITE 1.25CHz FX A
1000BASE-X £gf3, B2, FIEEHENFHSENESR 10 #1100 3K, F7 Transmit H Receive BE B
EIERERD FIFO,

Z TR TEMEN TR

S OUT+/-
MAC S IN+/- WIS o Transformer «—» RJ4h
» Device
SGMII Interfaces: CATSE
~10BASE-T
~100BASE-TX
~1000BASE-T

2.3.2 KA REEELR

AST88E1111Bl XIF L Fiber MR ILIEER, W TEF®:
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T e -
MAC AST8SE1111B S IN+/= Fiber
Device | S OUT+/- Transceiver
MAC Interfaces: 1000BASE-X Fiber Cable
—RGMIT Series —~1000BASE-LX
Interface —1000BASE-SX
Ny TEER SEENT:
HWCFG_MODE[3:0] ik
0111 GMII <-> Fiber
0011 RGMI <-> Fiber

2.3.2.1 GMII-Fiber &5

2 & HWCFG_MODE[3:0]28 4'b0111 BT AN GMII <-> Fiber THEHE, 1ZiE TIX X 1000Mbps
R, ZHFENE.

2.3.2.2 RGMII-Fiber &=

B2 B HWCFG_MODE[3:0]8 4'b0011 T I A RGMII <-> Fiber TE#ER, 1248 T{X523F 1000Mbps
RE, XFEHE.

2.3.2.3 Fiber-Copper &3

f2 & HWCFG_MODE[3:0]4 4'b0100 T M# A Fiber<-> Copper TEAER, Zi&= X3 1000Mbps
HE, REAEEH A, IBEE—RIES— % RGMII to Fiber 9 B HECAMN AR, BIE:

1. EXBKEH BHYDIS_SLEEP & 1;

2. ERWGEEHR AR A B B ANEG E2oh 4'b1111,

2.3.3 RGMII/GMII->SGMII #{EiEs

AST88E1111BI #F GMII/RGMII <-> SGMII TR, @it E HWCFG_MODE[3:0]4 4'b1110 T |1 i#

A GMIl <-> SGMII TEfER, EE HWCFG_MODE[3:0]4 4'b0110 T )# A RGMII <-> SGMII THEfER, X
FFET 9% #F 10/100/1000Mbps EZH, SGMII O T{EE PHY #3, 53fis MAC #2310 SGMII £ O XFiE.
ZEMEERT, ZRSkE PHY MIBNEZ, WTH link ZEMHEES, SAMSEREHEEZIMWN TELR,
T ERTEERT, YBHEE PHY SGMII B9%t link ok B AST88E1111BI A< link ok B{E
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T Ik A A MU & 2%
BEXTRZ R LED Hit .

WMERBWMEEN, FEMWNTERDFESFRE 2054 F 0 1 8% E, HA 20.54=00/01/10 25k
7~ 10/100/1000Mbps &EZ ,

2.3.4 #ERX %

B MEEN THEEREEMREETUBE N EFFH 2730 #ITEMRE, A LIEERRTLN
MERRENASEN. HEHN, BRI HEEAEREENAE TRS R
o WMBEMREETE7E 1000Mbps HREHKZE 10/100Mbps HE T 15183, Copper MEmE1F8% 4 &
FUERZBEEIA#E 10/100Mbps &
s INETE SGMIl <-> Copper TERERFN RGMII <-> Fiber T{EtER a1V, NIZ77e8 27.12 A0
GLEINE G

2.4 B E

AST88E1111BI AUREHBCE, B1E PHY #ullt. THEER. BihEERE IR I EREXAZI@BITE
E5|FICONFIG[6:0)iE #EE TR AN ST, JEXIXL CONFIG[6:.0]5| AR S

5|8 Bit[2:0]
VDDO 111
LED_LINK10 110
LED_LINK100 101
LED_LINK1000 100
LED_DUPLEX 011
LED_RX 010
LED_TX 001
VSS 000

LED SIMAESE MBHN AL 3 A48, H LED SIRERZIX N CONFIG 5|fil/F, CONFIG[6:0]5 | FI%H
TN =4, FHTENFD, TR NEFRE, — RN Y AREN TR

E1L: LED 5|k | EEXS 1t B
CONFIG[0] LED_RX 010 PHY i3t PHYADR[2:0]=010
CONFIG[1] LED_LINK10 110 {£8E PAUSE, PHYADR[4:3]=10
CONFIG[2] | LED_LINK100 101 EihEEsE, {7 #% 1000BASE-T &R, Master {5
CONFIG[3] | LED_DUPLEX 011 S 125CLK %
CONFIG[4] | LDE_LINK1000 100 SGMII <-> Copper L&
CONFIG[5] VSS 000 -
CONFIGI6] VSS 000 {52 INT 5838

SIHIEE R X R RBIIN T
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&- CONFIGO (010) 119 sl

L CONFIG1 (110) (110) LED_LINK10
CONFIG2 (101) (101) LED_LINK100
100)LED_LINK1000

>+ CONFIG3 (011) (100)LED_

| —

011) LED_DUPLEX
CONFIG4 (000) 2010; groririe

114 CONFIG5 (111) i) i |

( »+ CONFIG6 (100) (006 i (

AST88E1111BI & F i 7 B AT 55 I 9177 CONFIG[6:0]3 | BIESH AXS & 5 TSR #t17Ee
B, LED SIMAES Y 3 A4, 1§ LED SIMERZIX A CONFIG 3| f#I/5, CONFIG[6:0]5|Mi%ifF
NN =(mE5, FRHTERIERD, TAMNOANEGRE, TR

CONFIG0 [} CONFIGO |
CONFIGT —| CONFIG1 |
CONFIG2 [1—| CONFIG2 |
CONFIG3 [ CONFIG3 |
CONFIG4 [—| CONFIG4 |
CONFIG5 — CONFIG5 |
CONFIG6 [— CONFIG6 |
# CONFIG SIHIX R fHECE =¥ a0an T4k
5B Bit[2] Bit[1] Bit[0]
CONFIG[0] PHYADRI[2] PHYADR[1] PHYADR[O]
CONFIG[1] ENA_PAUSE PHYADR[4] PHYADR[3]
CONFIG[2] ANEG[3] ANEGI[2] ANEG[1]
CONFIG[3] ANEG[0] - DIS_125
CONFIG[4] HWCFG_MODE[2] HWCFG_MODE[1] HWCFG_MODE[0]
CONFIG[5] Always set to 0 - HWCFG_MODE[3]
CONFIG[6] - INT_POL -
BEHEEFRRAMNT:
[ i

PHYADR[4:0] PHY #32thiit

ENA_PAUSE PAUSE 8¢

Copper MEAT, 0: FTFa% 4.11:10 BRIAE R 00, 1: 4.11:10 BRIMEA 11
Fiber MERAT, 0: Z717a% 4.8:7 BIAEN 00, 1 4.8:7 BRIAEN 11
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T IR IAAM % 28
ANEG[3:0] Copper MR EHEE:

0000: 58] 10BASE-T 33 T

0001: 38| 10BASE-T XX T

0010: 3% 100BASE-TX 33X T

0011: 58] 100BASE-TX £ T

1000: B . XS 3% 1000BASE-T £ T, & Master

1001: B . X/ #% 1000BASE-T £ T, &% Slave

1010: B . XS 3% 1000BASE-T £ T, 5 Master

1011: B1AE. XU #& 1000BASE-T £ T, 45k Slave

1100: B . T HBFrBREEES, 8% Master

1101: BhE. BB EEXGE S, 2% Slave

1110: BhAE. T BB EREE S, L5 Master

1111: BhAE. T BB REE S, 5 Slave

He: RE

ANEG[3:2] Fiber MRET B FELE:

10: 3% 1000BASE-X £ T

11: BihEfEee

He: RB

DIS_125 Disable 125MHz clock

O=Enable 125CLK

1=Disable 125CLK

HWCFG_MODE[3:0] | THEtEREE

0100: Fiber<-> Copper (B{A1E5% 2323 1)

0100: SGMII <-> Copper (BIHE{FHE)

0110: RGMII <-> SGMII

1110: GMII <-> SGMII

0011: RGMII <-> Fiber

0111: GMII <-> Fiber

1011: RGMII <-> Copper

1111: GMII <-> Copper

He: RB

INT_POL R R M, 00 INTn SIEIFETRE SER, 10 FEm B KA

2.5 $RMRFEELIEFIZWRTHEE

M T&BNLT ASTSSE1111BI & & B K IEFIEILERIZ .

2.5.1 RiXuwMLEiEO

ZHI TX BiRak s

AST88E1111BI 28R T ZHER X5 DAC, T4 pLITIRIKER) 4D PAM 5, MLT3 8 Manchester ZgR5fF
5. k% DAC HITESER B EE EMI, k1% DAC HiTREMNSAERRBER, MUENEEFFENE
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FRUKXMY K =R ) it
K, TR GEARAAZES.
ER G MR

7 1000BASE-T #0 T, EFERSM MR B MR A MR B/ MEAH EMI, 76 L00BASE-TX 13
AR T RAREA BN EM., 7 10BASE-T SR, HtR BT PR ST,

2.5.2 45158
1000BASE-T

7£ 1000BASE-T R, KEHIEFDHHMLA 9 fIFFS, FHRATA 4D PAM 5 5. FIRHSE,
LT PHY thit#iE. XHETREIEZA AST88E1111BI sftE= R A= HHERA
5, XEBTREAK EMI.

100BASE-TX

7£ 100BASE-TX X T, KIXFIERZIT 4B /5B R, FHLMINE. WiaihE, WENEMFH
PHY Hb3lt i E . XHETT ARG IE £/ AST8SE1111BI b B A= WHA B R BB MINE, XEBTREE
EMI,

10BASE-T
7 10BASE-T #X T, RIZEBIRHFIUIFEIR A E NI HD.

2.5.3 IR TTM =D

et d

AST88E1111BI =S MEWGRIE FEER 7 A #HNSE ADC, HA¥RET 802.3ab iREERSSHE
HWAIRERA ADC, HPERESH ADC TJIUHXREHA SNR, EILTTMREERE, ZHBEREMIMZIT
AWM ENMIAN M, SHEHBRERENH MR ETRSHEHRE, ADC Y 125 MHz XEBAES.

IR ) BB B

ASTS88E1111BlI BREXBT AN FIRFBEE, TEERMImERE, AAERERES EENNASE
S, BAERBEFERER), MBRRHSFEFERSENBER K. F TIEEIBEEAFAIESTNEZRSRERERMN
TERBE DI WRLEL, MFERT BNRSEAAE.

[ = E bR

TR BRINAILE, BREERNESE IS AR LERNERIENTL, RBOELERREESES  MEK
SERE, MWTSEIERESR SNR 2RI T, ASTSSE1111Bl B& XA T EAENEZEFE KSR, oIt
X 100 ZAKBEEHEERBHFTEE, CEERBRERTEEEN Y, o IIMAMEE LR E T L.

NEXT jEB& 2%

P71000BASE-T MEEFEARE 4 WEREHEIE, MEESEERBRIMY 125 MHz, XSEER—FRF
BIFEARER 45T > (8] 7= 4 BB A= SR 3. AST8SEL1111BI SR FE B/ NME OB _F 1 A3 N HEFTNEXT SEk
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2, JUEREaTEmES.

4R 3 NA R SIEHIME B, T BENNEFIREREATIMEEEEHFNI TS,
B E%HRR

5419 100BASE-TX PiE4EEL, 7E 1000BASE-T MEBEHRELZRBME LA, XERTRXENERES
A DC E4RFEAEL. AST88E1111BI 3R SR ELEFRLEMRE KRB EIHMEIZ DC R . BRIV
DC B4R BEAER T F I,

87 HEN R

B EERIHE R T BN SIE TR, HFEETIEBEM ADC Bt RIS
S, SFEARMANBYER (FFE) MHRRBIHE (OFE) MILBRERLMERL (SNR) .
B HAEIA

7f 1000BASE-T R T, MAXHBAAEAEZEKES LEZINHVIERE SR, MNBEFILRER
BFHEEERES ENETRMONKRRERMLING (RER) | U, NEVMEREEMEYER wE
Byl e ER A A M DUEBREIFEF NEXT 98, 7& AST88E1111BI #8447, =%k DPLL AFMERESHIRE
FERERATEPA FFE 2. 1% DPLL ASEBIEFMAKEIBM L SRS, M SNR THAZIF AL

2.5.4 fRTLE%

1000BASE-T

7 1000BASE-T #XT, BoirElM=RR, WETUHEMBERNMT, 4 WESHHRER,
M MDI ZeFrAiiktt. BEE, 4D PAM 5§55 9 (S, REHEMILA 8 EuRE. MRMBILE
BT ETRRXESE, WEBSHHTHRE, BETEEH ENTTRRE,

100BASE-TX

7 100BASE-TX T, KREEWEIRRIFEEELI A NRZ, NRZ BRI SHSARNF. RE
BT BIRF T IR 5B / 4B, RRIFMIEHREBIE, SNERSAS AN BIRRETRD. ARNEE
BREMESTRNBEZ G, Bl e 2MERIS. —B9E, BIlEsEIEdER.  DmRERESE
KEF. HeNBISEEEBEERSIeNERENTRTSH, Bl R R HENBRIRTS.

10BASE-T

7E 10BASE-T BT, REHR) 10BASE-T SN EMETIFMEIL A NRZ, KREXTFF. DIHITHIFTF AR
MERF (SFD) MR ENFEFTHILR.

2.6 HiR

AST88E1111Bl A BEMMEEAE: VDDH HEEAM DVDD HEE, #EBEHEESFIAL 25V
1.1V, 10 BEAFANIESIASZE: VDDO, VDDOX, 10 HE3EE %35 1.8V/2.5V/3.3V =FfE & RIESLFR
ERBFES IO BREEEXNNEE.
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:Fjg [/Xjﬁm [‘&y){%ﬁ F MElGaER
2.6.1 VDDO HLJFIR

VDDO AF A MAC 0 10 {48, VDDO XZ#F=FheaE%IR: 1.8V/2.5V/3.3V,

2.6.2 VDDOX HLJEIR

VDDOX FF MDC / MDIO / INTn / 125CLK / RESETn E|BIEEJE, VDDOX 5 =Fhea BTN
1.8V/2.5V/3.3V,

2.6.3 VDDH HLJEIR

VDDOH FHEAFHMEF 10 B/FFIRIMBEEER. VDDH X#F 2.5V,

2.6.4 DVDD HLJEBR

DVDD BT EATHEHF/AEINIBHEEKE R, DVDD X#F 1.1V, FH 1.0Vor 1.2V higEE.
2.7 BEEEO

EIEE DR AR MDC/MDIO SIBIA R NERE 7281188, FA IEEEB02.3u AY Clause22 i, MDC
AEERHEMA, &eXFF 83MHz, MDIO 5IHIAN EEIEERHSIH#, B2+ MDC B$. MDIO 5I#FE
EHMNER LR, ERIEBFE A 1.5k~10k B

EIBE O PHY 3Rt RS FEHECE PHYADR4O)AE, FWEHRES A,

MDIO Z

(STA)

MDIO

(PHY) |

example z |o|1|1|0|0|1|1]0[0|0|0|0|0|0|z]0]0]0|1[0|0|1|1|0|0|0|0|0]0\0[0 0z

SEMEIRE OERBE RN R T
\
|

Idle

idle | Start

Opcode PHY Address | Register Address | TA |

(Read) Register Data

HANEEEONSNBTFaadFL AN T:

MDIO z ‘ |
(sTA)

example z |0|1 0|1|0|1|1|0|0[n|0|0|0|0|1

LT

|
0|0|0|0[0|0|0|n 0|0|1|1|0|0|n 0|0|
|

Idle | Start PHY Addre: l Register Address , Register Data | Idle

‘ (W)
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:FJK ['Xj\(m [&y){% ¢ el ES T

B ORI T

32bit BISHL | HCIRTD B {ERD Sbit PHY | 5bit Z1F | 2bit #J4&%5 | 16bit £iE | =W
(£1) 103/01 5 | #iEthit it | z0E/10 B

1111--1111 01 10 01100 00000 z0 0001--.0000 | 111111

MDC/MDIO il X #; 32 NE 7788, AST88E1111BI XAV BRARXIFSHFRY B, tunS1Ess
29 BT&E:: 0N B, MEMTSERNNYT BHTES 2 88, FNFTERE=EDHILBA.
AST88E1111Bl HFa1A 0 XA H IS, Bl 32bit £ 1 1HR A0,

2.8 BihEIEE

ASTB8E1111BI ¥ 3 ML By B

1) 10/100/1000BASE-T fA/™BE ¥ (IEEE 802.3 5 28 ZEHMIEE 40 &)

2) 1000BASE-X B/ (IEEE 802.3 58 37 &)

3) SGMIl BihE

B EALE T ISR A S8R 3T in R & LML 1 ik, BFEREERIEAE . WITHET. Master/Slave 1

1000BASE-X {X 3 #f 1000Mbps H X,
BRI &R E AN TR

1) BHEf

2) BMHEN (FfF: 0.15)

3 ERAIMNE (FfFs09)

4) M power down % power up (ZF#F=§ 0.11)

2.9 BIMER
2.9.1 PCS B*
MAC A
v PCS
el T
PCS Bf

HAMAPN BRI, #ZFF PCS B, BIEEF TR 014 LW, RELT PCS BHERE, M
MAC # R EIAE7E PCS E3RE, REF MAC &0,
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:FJK ['Xj\(m [‘&Z‘i%ﬁ F MElGaER
292‘”“5%
=
PMA
PMD
mim BN
100BASE-T #R R, Z¥nmimBER, MEEHKRWEIER, £ PCS BIHROEH#IK, mimBINEIRES

7782 20.14 I,

2.9.3 5MEREER

10/100BASE-T B, ZFFIMEER,

NREYVE LBEAREL,

0~ O R WM 2

2.10 MDI/MDIX & X

ASTBBE1111Bl B EXFEMRAIN ALK REREXN, BIX#HF MDI/MDIX X BE1IR 5.
17.6 2% 7 MDUMDIX K7, Z1Fes 28[5:0]

SMEREER

M MAC ZIIREINE, ZERZEHE, BAREHEEINE

Hira

] (Page 5) iEHE T A/B/C/D & @il I3 SURTS.
MDI/MDIX IRZSXS R BY Pin BRESZA TR o

Pin MDI MDIX

1000BASE-T | 100BASE-T | 10BASE-T | 1000BASE-T | 100BASE-T | 10BASE-T
MDI[0]+- BI_DA+- TX+- TX+- BI_DA+- RX+ - RX+-
MDI[1]+- BI_DB+- RX+- RX+ - BI_DB+- TX+- TX+-
MDI[2]+- BI_DC+- BI_DC+-
MDI[3]+- Bl DD+- BI_DD+-
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:FJK [’Xj\(m [&Z‘i%ﬁ F MElGaER
2.11 RERAE

AST88E1111BI & & XHFAEZBCH B MRE, HZUERAIMRID DUER, S @iE ARt B
Fo MRS AESER 17.1 PICF. S8 28[3:0] (Page 5) iEFEF T A/B/C/D KBl MR M EIEIRAS.,

2.12 LED #0
LED M2 LED_LINK10. LED_LINKL00. LED_LINK100. LED_DUPLEX. LED_RX # LED_TX 3t 6 1R#

WM, ZFFahES (SAMMNETRESEX, BERERNMHFEE 25 L) . &4 LED 5| IR
=S, tRanEA LED SIMT PUEFEFahEGlE L, mEMSIHMARBIIERSHER L

2.12.1 FEhizdldeH

5 PHY I ITHRRZSER, &4 LED SIHME H T U F IS, LAkl fFTASERL, BiEX
S f7as 25 AI[11:0]LH, 2 A4EH 6 4> LED SIMEL, 4R AM T

H17e8 25 SR LED
[11:10] LED_DUPLEX
[9:8] LED_LINK10
[7:6] LED_LINK100
[5:4] LED_LINK1000
[3:2] LED_RX
[1:.0] LED_TX

Eban LED_TX S| BIXS N 2 %6 0 Z 788 25.1:0, MNEEHFMT:
1) 2'b00: BRI\ A Normal #3\, 1% LED 5|HIE 78S 24 BEERIE PHY TIERASH L

2) 2'b01:Blink, 3% LED S|MiR1EZ 725 24 ECE blink rate #1701 FEEAM ALK,

3) 2'bl10: <MW, LED 3|i% L SEE,

4) 2'bl11: ¥TF, LED S|M# KB,

Ett, & LED B|fMYESFeE 25 WNEE AR A 2'b00 N TEEL BER, HSFEE 24 BB K PHY
THRRSHTEE L
2.12.1.1 LED #FiZEH

LED To] MR A& & LED sEWE LED xR, 2@ LED {F AL TEF=, EDHH KA, LED
KTIF#% % F 300 BrieEpE_F3u E VDDH, itk EBE%EEZ LED 5|/,
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VDDOH

3000

AST88E1111B
LED TX

W& LED FAEMM TE R, EfE/ LED 5|l o] ARSI E LED £T, B LED 5|HIL)
BEyh~y, BITAATENGBETR, b, 46 Green LED KT=3Kk 7~ 100Mbps &, MmEEE Amber LED
KT 3%7~ 1000Mbps IRZ, o] PUEZMNT:

* LED_LINK1000 5|pl%E#Z| %38 E Amber LED XKTHYT4% (LED x)

e LED_LINK100 5|BIiE# %)% Green LED KTHITA4%k (LED_y) .

LED = |
AST88E11118B u.w-%g ;gm.,
30002
LED y "W

LED IheEm PHY M ITERA#HITES, X3FFahiEtlEmt . 84 LED s3I A TR ZH PHY
RS UBAERGRITER, B4 4 2% LED: EHiE LED #2201 3 (484 LED &=,

2.12.2 TheE™ LED

2.12.2.1 EHIZEIWZE) Link LED &=

WEKIFEE 2453 5 3b000 BY, LED #yH b EE: LED 2R, B&EOT:
LED % i 51 B LED % 45 BB
% 10Mbps EZEFEEK link up

LED_LINK10
) = 10Mbps BREGEEK link down
LED_LINK100 © 100Mbps IR link up

© 1000Mbps FEEHHEE link up

=3

1%

= 100Mbps BZEHEE link down
1%

= 1000Mbps HZEEEEE link down

LED_LINK1000

2.12.2.2 #B4 Link LED =

H 344 Link LED 83, Y7288 2453 34 3'b011 B, Link LED #H B&NT:

LED % i 51 f % Link $R75
LED_LINK1000 | LED_LINK100 | LED_LINK10

= = = FEER Link down
= = 1% 10Mbps Link up
=) 1K 5 100Mbps Link up
1K = = 1000BASE-T(Slave) | Link up
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¢ ERlEEEE T
K = 1K 1000BASE-T(Master) | Link up
i3 = 5 1000BASE-X Link up
= F {78t 24.5:3 9 3'b001 A, LED_LINK1000 5|HIAT /8 Link 7%, Link LED #rtH BRI
LA,
LED % 413158 o Link SR
LED_LINK1000 | LED_LINK100 | LED_LINK10
115 11K 1k 1000Mbps Link up
115 11K = 100Mbps Link up
1% = 1% 10Mbps Link up
) = ) FRERE Link down

L FIFES 24.53 4 3'b010 BF, LED_LINK1O SIBIEF<£/5 Link 7=, Link LED #H AT

LED % i 51 B % Link JR75
LED_LINK1000 | LED_LINK100 | LED_LINK10
1% = 1% 1000Mbps Link up
= 1% 1% 100Mbps Link up
= = 1% 10Mbps Link up
) 5] ) FEEEK Link down
Y HE 7S 24.53 5 3'b100 A, Link LED %yt AT
LED # i 5[ RA s Link JA75
LED_LINK1000 | LED_LINK100 | LED_LINK10
1000Mbps Link B | Link up
il:8 = =) RGMII <->
1000BASE-X &5t
=) 1K =) 100Mbps Link up
= = 1k 10Mbps Link up
5] = 5] EREEX Link down
Y HF 7528 2453 4 3bl1l B, Link LED &t BAT:
LED %yt 5| B s Link k7S
LED_LINK1000 | LED_LINK100 | LED_LINK10
= 1000Mbps Link up
fic fic = Link(1LOOOBASE-X)
1% S 1 1000BASE-T(Master) | Link up
1% =) = 1000BASE-T(Slave) | Link up
= 1 =) 100Mbps Link up
=) S 1K 10Mbps Link up
=) = = EREE Link down

2.12.2.3 DUPLEX/RX 1 TX LED #=

LED DUPLEX #iHianT:
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F 7 24.2 7R 24.7 LED_DUPLEX %t 15 Ff

K WL

0 0 [SHIE S\
A% Collision

. 0 K 20T
[SHIE S\

0 1 LE_Q Fiber link up
= . Fiber link down

1 1 =&

LED_RX fithan T~
H1788 241 LED_RX % 15 BR
{: Link up
0 = Link down

WK EEZRE

£ EEEKRE
5 RKEKE

i

LED_TX ftian T

ZFes 24.6 1788 24.0 LED_TX %yt 15 BA
0 0 ff: EARES

= REEE

1&: Link up

0 1 = . Link down

W% EEfRmE

it EEZRmE

= KMERE

= AMERE

1 1 =
ik EEZEEE

2.12.2.4 LED Bk ZERE A%

EB43 LED By HURZSTFEERS (B T 8E1RAE, 7 LED KT _EXENUN, oI fThoiER, ¥ 38 LED Fodh UE
LED Y0, BlohEREERTERS 24.14:12 #H7ECE, BIMEN 170~340ms, Blomh i et a1 iE B
F LED_DUPLEX B4 collision #5{. LED_RX #1 LED_TX 5|+ 8 J E Link., XMW TER,

EBIRZS T UL LED (AR T2, WIFEERZS 78R 24.10:8 #17ECE, BIARNIREEAA 84ms.
ISR X & F3F LED_DUPLEX B collision &=, LED RX #1 LED_TX 3|fiE M T E Link., BRI T1E
=
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F=E FrakiEa

3.1 #id
AST8BE1111BI it f HF s LA I LA T
FHERFS Page0(Copper) Pagel(Fiber)
0 Control Register Control Register
1 Status Register Status Register
2 PHY Identifier
3 PHY Identifier
4 Auto-Neg Advertisement Auto-Neg Advertisement
Register Register
5 Link Partner Ability Register Link Partner Ability Register
6 Auto-Neg Expansion Register Auto-Neg Expansion Register
7 Next Page Transmit Register Next Page Transmit Register
8 Link Partner Next Page Register Link Partner Next Page Register
9 1000BASE-T Control Register
10 1000BASE-T Status Register
11 Reserved Register
12 Reserved Register
13 Reserved Register
14 Reserved Register
15 Extended Status Register
16 PHY Specific Control Register
17 PHY specific Status Register PHY specific Status Register
18 Interrupt Enable Register Interrupt Enable Register
19 Interrupt Status Register Interrupt Status Register
20 Extended PHY Specific Control Register
21 Receive Error Counter Register
22 Extended Address Register
23 Global Status Register
24 LED Control Register
25 Manual LED Override Register
26 Extended PHY Specific Control 2 Register
27 Extended PHY Specific Status Register
MDI[3:0] Virtual Cable Tester Status (Page0-23);

28 1000BASE-T Pair Skew (Page4);

100BASE-T Pair, 1000BASE-T Pair Swap and Polarity (Page 5);
29 Extended Address Register
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30

Class A (Pagell);

Calibration Override (Page3);
Force Gigabit (Page7);

CRC Checker result (Pagel?);

Test Enable Control (Pagel6);
Miscellaneous Control (Pagel8)

31

Reserved Register

s

I:P .

1) reg0~15 AFRAEST 7=, reglé~reg3l A WHEXFF=H

2) reg0~28 MY BH reg22[7.0RE, reg30 MDY BH reg29[4:0IRE

3.2 FEREEHIY

AST88E1111BI ;& F R AFRAR mdio BITIE BN FER AN, XEI clause22 MY, S53XF#r
SR, REOT:

32bit Start of | OpCode 5bit PHY | 5bit PHY | 2bit Turn | 16bit data field idle
preamble | frame Read=10 | Device Register around
Write=01 | Address Address Read=z0
(MSB) Write=10
11111111 |01 10 01100 00000 20 0001001100000000 | 11111111

1) Preamble: WIETERIK, 4 32 MMELE“1"EL4E,;

2) Start of Frame: [} 2'b01 FriZMnFF4E;

3) OpCode: M#E{ERD, 2010 FyrLbbiiA—IREM, 2001 Frbbih—S#H (DT
4) PHY Address: #IEE & A E9HitE, 5bit, 8 4 PHY 3% 00000~00111 4zt ;
5) Reg Address: bbit, AREFEMIZRSH M 32 MNEFETPHRANTERAIHAL;

6) Turn Around: 2bit, JRZSEHLE, & AFEEMAE, WE 1 LE4E MDIO ASPEZ,

% 2 LRy

EESHE MDIO B'0", B ABEME, I MDIO iH MAC B K 12H], HESHH 10" W Lt

%,

7) data: MAFFREAOEUIE, 16bit, EHAIFRE, WAMIEREIXET MAC BEHEIE, BEHSERE,
M4 MAC BiXF|¥I8 R EEE.
T MDC R SERE A 2.5MHz~8.3MHz, EERNFENT:
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2.9 Management Interface - Read Frame Structure

- 2" 0 1 1[n|m§m"]mjm|r-za;m|?| 0 !pis ipu | "o oo | i

Idle | Preamble SFD Op Code PHY Address Register Address Tum Argund Data Hle
Write Read

2.10 Management Interface - Write Frame Structure

MDC | | || | || |

MDIO Write

a2 Lo | 1 Lo ] 1+ [aal sl s [me rslr | + | o [p1s]owloi | ool

idle | Preamble SFD Op Code PHY Address Register Address Turn Around Data Idle
Wiriter

3.3 FEHRFEAR

AST8BE1111BI it fr & f7ax reg0~15 AtRET 725, regl6~reg3l ABEX FfFar, HF
reg0~28 BYTIH R H reg22[7:0lRE, reg30 BT JRH reg29[4.01RE .
f i8] reg0~28

R0 F fFew reg0~28, MIZMT:

1) %5 reg22[7:01 48 RIRS, ttiNiAi0) pagel A9 reg0, M reg22 4 16'h1;

2) BESNNZEFastRI],
5 18] reg30

W6 B 1788 regl30, AIEWMT:
1) %5 reg29[4.01 8% B S, tbanijio) page7 B9 reg30, NS reg29 3 16'h7;

2) BREEFF reg30 BRI,
3.4 ¥ HSFEHEE

3.4.1 Copper R fEZ 1785 0-15

Page 0 Register0

Bits Field Mode AW Sw Description
Rst Rst

PHY Software Reset.
Writing a 1 to this bit causes the PHY state

machines to be reset. When the reset
operation is done, this bit is cleared to O

15 Reset RW 0x0 0x0
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automatically. The reset occurs immediately.
This bit is identical to 0_1.15. 1 = PHY reset

0 = Normal operation

When loopback is activated, the transmitter
data pre- sented on TXD is looped back to

RXD internally. Link is broken when loopback
is enabled. Loopback speed is determined by
the mode the device is in Registers 20.6:4.

In TBI Mode, this bit is set when the COL pin
samples a rising edge after the RESET pin is
deasserted. It is reset when the COL pin
samples a Fulling edge.

In all Copper modes, the loopback speed is
determined by Register 20[6:4] if copper
Auto-Negotiation is enabled.

If copper Auto-Negotiation is disabled, the
loopback speed is determined by speed set in
register 0.6 and 0.13

14 Loopback RW 0x0 | Ox0 | In GMII or RGMII to Fiber Modes the loopback
speed is set to 1000 Mbps.

In SGMII to GMII or RGMII Modes, the
loopback speed is set to SGMII Link partner
advertised speed (which is the SGMII Link
partners Copper Link speed) if Fiber
Auto-Negotiation is enabled.’

If Fiber Auto-Negotiation is disabled, the
loopback speed is set from register 20 bits
[6:4]

Register bit 0.15 must be cleared to 0 before
enabling loopback.

This bit is identical to 0_1.14. 1 = Enable
Loopback
0 = Disable Loopback

Changes to this bit are disruptive to the

normal operation; therefore, any changes to
these registers must be followed by a software
13 Speed[0] RW | Descr

reset to take effect.

A write to this register bit does not take effect

until any one of the following also occurs:
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Software reset is asserted (Register 0.15)
Power down (Register 0.11) transitions from

power down to normal operation.
Upon hardware reset this bit defaults as
follows: ANEG[3:0] HWCFG_MODE[3:0]  Bit

0.0.13

001x 0x00 1
001x 1x11 1
001x 1x10 1
001x 0110 1
all other configurations 0

A write to this register bit will have no effect if
MODE[3:0] (either HWCF_MODE or
Reg27[3:0] after a software reset) is one of the
following:

1x0x, 01x1, 001x

In these modes the bit will always be 0. Bit 6,
13

11 = Reserved

10 = 1000 Mbps

01 = 100 Mbps

00 = 10 Mbps

Changes to this bit are disruptive to the
normal operation; therefore, any changes to
these registers must be followed by a software
reset to take effect.

A write to this register bit does not take effect
until any one of the following occurs:

Software reset is asserted (Register 0.15)
Power down (Register 0.11) transitions from
power down to normal operation.

Auto-Negotiation When Auto-Negotiation is enabled (0.12 = 1),
12 RW Descr .
Enable the speed, Duplex, and pause capabilities are
advertised in Register 4 and Register 9. If the
Auto-Negotiation is disabled (0.12 = 0), then
the speed and Duplex capabilities take on the

settings of register bits 0.13, 0.6, and 0.8.

If Register 0_0.12 is set to 0 and speed is
manually forced to 1000 Mbps in Registers
0_0.13 and 0_0.6, then Auto-Negotiation will
still be enabled and only 1000BASE-T
Full-Duplex is advertised if register 0_0.8 is set
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to 1, and 1000BASE-T Half-Duplex is
advertised if 0_0.8 is set to 0. Registers 4_0.8:5

and 9_0.9:8 are ignored. Auto-Negotiation is
mandatory per IEEE for proper operation in
1000BASE-T.

Upon hardware reset this bit defaults as
follows:

ANEG[3:2] Bit 0.12

11 1

all other configurations 0

1 = Enable Auto-Negotiation Process

0 = Disable Auto-Negotiation Process

When the port is switched from power down
to normal operation, software reset and

restart Auto-Negotiation are performed even
when bits Reset (0.15) and Restart
Auto-Negotiation (0_0.9) are not set by the
user.

IEEE power down shuts down the chip except
for the MAC interface if 16.3 is set to 1. If 16.3
11 Power Down RW 0x0 | Ox0 | is set to 0, then the MAC interface also shuts
down. Power down also has no effect on the
125CLK output if 16.4 is set to 0. On hardware
reset, bit defaults as follows:

PWRUP Bit0_0.11
1 0
0 1

This bit is identical to 1_0.11. 1 = Power down
0 = Normal operation

10 Isolate RW 0x0 0x0

Auto-Negotiation automatically restarts after
hardware or software reset regardless of
whether or not the restart bit (0_0.9) is set.
Restart Restart Auto-Negotiation bit should be used

9 RW,SC | 0x0O | OxO . .
Auto-Negotiation X X when the Auto-Neg bit (0.12) is enabled.

1 = Restart Auto-Negotiation Process
0 = Normal operation

Changes to this bit are disruptive to the
normal operation; therefore, any changes to
these registers must be followed by a software
8 Duplex Mode RW | Descr
reset to take effect.

A write to this register bit does not take effect

until any one of the following also occurs:
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Software reset is asserted (Register 0.15)
Power down (Register 0.11) transitions from

power down to normal operation

Upon hardware reset this bit defaults as
follows: ANEG[3:0] Bit 0_0.8

00x1 1

Ixxx 1

all other configurations 0

1 = Full-Duplex
0 = Half-Duplex

7 Collision Test RW 0x0 0x0

Changes to this bit are disruptive to the
normal operation; therefore, any changes to
these registers must be followed by a software
reset to take effect.

A write to this register bit does not take effect
until any one of the following occurs:

Software reset is asserted (Register 0.15)
Power down (Register 0.11) transitions from
power down to normal operation

Upon hardware reset this bit defaults as
follows: ANEG[3:0]HWCFG_MODE[3:0]  Bit

6 Speed[1] RW Desc 006
Ixxx XXXX

x1xx XXXX

XXXX xx01

XXXX 1x00

XXXX Ox11

XXXX 0010

all other configurations0
bit 6, 13

11 = Reserved

10 = 1000 Mbps

01 = 100 Mbps

00 = 10 Mbps

5.0 Reserved

Page 0 Registerl

Bits Field Mode HW SW Description
Rst Rst

15 100BASE-T4 RO 0x0 Ox0 | 100BASE-TA4.
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This protocol is not available.
0 = PHY not able to perform 100BASE-T4
Upon hardware reset this bit defaults as
follows:
HWCFG_MODE[3:.0] Bit1.14
xx01 0
1x00 0
0x11 0
xx00 0
all other configurations 1
Upon software reset this bit defaults as
100BASE-X
14 RO Descr | Descr | follows:
Full-Duplex _
HWCFG_MODE[3:.0] Bit1.14
xx01 0
1x00 0
O0x11 0
all other configurations 1
1 = PHY able to perform Full-Duplex
100BASE-X
0 = PHY not able to perform Full-Duplex
100BASE-X
Upon hardware reset this bit defaults as
follows:
HWCFG_MODE[3:0] Bit1.13
xx01 0
1x00 0
0x11 0
xx00 0
all other configurations 1
100BASE-X Upon software reset this bit defaults as
13 RO Descr | Descr
Half-Duplex follows:
HWCFG_MODE[3:0] Bit1.13
xx01 0
1x00 0
0x11 0
all other configurations 1
1 = PHY able to perform Half-Duplex
100BASE-X 0 = PHY able to perform
Half-Duplex 100BASE-X
Upon hardware reset this bit defaults as
follows:
10 Mbps .
12 RO Descr | Descr | HWCFG_MODE[3:0] Bit1.12
Full-Duplex
xx01 0
1x00 0
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Ox11 0
xx00 0

all other configurations 1
Upon software reset this bit defaults as

follows:

HWCFG_MODE[3:.0] Bit1.12
xx01 0

1x00 0

Ox11 0

all other configurations 1
1 = PHY able to perform Full-Duplex

10BASE-T

0 = PHY not able to perform Full-Duplex
10BASE-T

Upon hardware reset this bit defaults as
follows:

HWCFG_MODE[3.0] Bit1.11

xx01 0

1x00 0

0x11 0

xx00 0

all other configurations 1

Upon software reset this bit defaults as
10 Mbps

11 RO Descr | Descr | follows:
Half-Duplex _
HWCFG_MODE[3:0] Bit1.11
xx01 0
1x00 0
0x11 0

all other configurations 1
1 = PHY able to perform Half-Duplex

10BASE-T
0 = PHY not able to perform Half-Duplex
10BASE-T
10 100BASE-T2 RO 0x0 0x0 This protocol is not available.
Full-Duplex 0 = PHY not able to perform Full-Duplex
9 100BASE-T2 RO 0x0 0x0 This protocol is not available.
Half-Duplex 0 = PHY not able to perform Half-Duplex

8 Extended Status RO O0x1. Ox1. 1 = Extended status information in Register

15
7 Reserved RO Ox1 Ox1
6 MF Preamble RO 0x0 0x0 1 = PHY accepts management frames with
Suppression preamble suppressed
5 Copper RO 0x0 0x0 1 = Auto-Negotiation process complete

Auto-Negotiation 0 = Auto-Negotiation process not complete
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Complete
Remote Fault bit is only supported in
Copper remote 1000BASE-T mode.
4 RO 0x0 0x0 .
fault 1 = Remote fault condition detected

0 = Remote fault condition not detected

Auto-Negotiation 1 = PHY able to perform Auto-Negotiation

Ability

RO Ox1 Ox1

This register bit indicates whether link was
lost since the last read. For the current link

status, either read this register back-to-back
or read Register 17_0.10 Link Real Time.
1 = Linkisup

2 | Copper link status | RO 0x0 0x0

0 = Link is down

1 = Jabber condition detected

1 Jabber Detect RO 0x0 0x0 o
0 = Jabber condition not detected

0 Extended RO 01 01 1 = Extended register capabilities

Capability

Page Any Register2

Bits Field Mode HW SW Description
Rst Rst
Marvell® OUl is 0x005043
0000 0000 0101 0000 0100 0011
Organization- N N
150 a”y Un|que RO 0X0141 OX0141 b|t 1 ........................... e b|t 24
Identifier Bits Register 2.[15:0] show bits 3 to 18 of the OUI.
3:18 0000000101000001
N N
bit 3. e bitl8
Page Any Register3
Bits Field Mode | HW Rst SRV\t/ Description
S
OUI LSb RO Always | 0x00 | Organizationally Unique Identifier bits 19:24
000011 000011
1510
/\ .................... /\
bit 19--+ bit24
94 Model RO Always | 0x00 Model Number
' Number 001100 88E1111 = 001100
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Revision RO See See Rev Number
3:0 Number Descr Descr | Contact Marvell® FAEs for information on the
device revision number.

Page 0 Register4d

Bits Field Mode AW SW Rst Description

Rst

15 Next Page RW 0x0 0x0 A write to this register bit does not take effect
until any one of the following occurs:
Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0_0.9) Power down (Register 0.11) transitions
from power down to normal operation
Link goes down
If 1000BASE-T is advertised then the required
next pages are automatically transmitted.
Register 4_0.15 should be set to 0 if no
additional next pages are needed. If 4_0.15 is
set to 1, then Register 7_0 should be
programmed with the desired value and 7_0
will be sent when 7_0.15 = 1.

In GBIC mode, a Write to this register is
inconsequen- tial.

1 = Advertise
0 = Not advertised

14 Ack RO 0x0 0x0 Must be O.

13 Remote RW 0x0 0x0 A write to this register bit does not take effect
Fault until any one of the following occurs:

Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0.9) Power down (Register 0.11) transitions
from power down to normal operation
Link goes down
In GBIC mode, a Write to this register is
inconsequen- tial.

1 = Set Remote Fault bit
0 = Do not set Remote Fault bit

12 Reserved RO 0x0 0x0 {RE8

11 | Asymmetric RW Descr | Retain | A write to this register bit does not take effect
Pause until any one of the following occurs:

Software reset is asserted (Register 0.15)
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Restart Auto-Negotiation is asserted (Register
0_0.9) Power down (Register 0.11) transitions

from power down to normal operation
Link goes down
In GBIC mode, a Write to this register is
inconsequen- tial.
Upon hardware reset this bit defaults as follows:
ENA_PAUSE Bit4_0.11
0 0
1 1
1 = Asymmetric Pause
0 = No asymmetric Pause

10 Pause RW Descr | Retain | A write to this register bit does not take effect
until any one of the following occurs:

Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0_0.9) Power down (Register 0.11) transitions

from power down to normal operation
Link goes down

In GBIC mode, a Write to this register is

inconsequen- tial.

Upon hardware reset, this bit defaults as

follows: ENA_PAUSE  Bit4_0.10
0 0
1 1
1 = MAC PAUSE implemented
0 = MAC PAUSE not implemented

9 100BASE-T4 RW 0x0 0x0 0 = Not capable of 100BASE-T4
8 100BASE-TX | RW Descr | Retain | A write to this register bit does not take effect
Full-Duplex until any one of the following occurs:

Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0_0.9) Power down (Register 0.11) transitions

from power down to normal operation
Link goes down

In GBIC mode, a Write to this register is

inconsequen- tial.

If register 0_0.12 is set to 0 and speed is
manually forced to 1000 Mbps in Registers
0_0.13 and 0_0.6, then Auto-Negotiation will
still be enabled and only 1000BASE-T
Full-Duplex is advertised if register 0_0.8 is set
to 1, and 1000BASE-T Half-Duplex is advertised

if 0_0.8 set to 0. Registers 4_0.8:5 and 9_0.9:8
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are ignored. Auto-Negotiation is mandatory
per IEEE for proper operation in 1000BASE-T.

Upon hardware reset this bit defaults as follows:
ANEG[3:0] HWCFG_MODE[3:0] Bit4.0.8

0011 0x00 1
0011 1x11 1
11xx 0x00
11xx 1x11
all other configurations 0
1 = Advertise

0 = Not advertised
7 100BASE-TX | RW Descr | Retain | A write to this register bit does not take effect
Half-Duplex until any one of the following occurs:
Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0_0.9) Power down (Register 0.11) transitions
from power down to normal operation
Link goes down
In GBIC mode, a Write to this register is

inconsequen- tial.

If register 0_0.12 is set to 0 and speed is
manually forced to 1000 Mbps in registers
0_0.13 and 0_0.6, then Auto-Negotiation will
still be enabled and only 1000BASE-T
Full-Duplex is advertised if Register 0_0.8 is set
to 1, and 1000BASE-T Half-Duplex is advertised
if 0_0.8 set to 0. Registers 4_0.8:5 and 9_0.9:8
are ignored. Auto-Negotiation is mandatory
per IEEE for proper operation in 1000BASE-T.
Upon hardware reset this bit defaults as follows:
ANEG[3:0] HWCFG_MODE[3:0] Bit4_0.7

0010 0x00 1
0010 1x11 1
11xx 0x00
11xx 1x11
all other configurations 0
1 = Advertise

0 = Not advertised

6 10BASE-TX RW Descr | Retain | A write to this register bit does not take effect
Full-Duplex until any one of the following occurs:

Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0_0.9) Power down (Register 0.11) transitions

from power down to normal operation
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Link goes down
In GBIC mode, a Write to this register is
inconsequen- tial.

If Register 0_0.12 is set to 0 and speed is
manually forced to 1000 Mbps in Registers
0_0.13 and 0_0.6, then Auto-Negotiation will

still be enabled and only 1000BASE-T

Full-Duplex is advertised if Register 0_0.8 is set
to 1, and 1000BASE-T Half-Duplex is advertised
if 0_0.8 set to 0. Registers 4_0.8:5 and 9_0.9:8
are ignored. Auto-Negotiation is mandatory
per IEEE for proper operation in 1000BASE-T.
Upon hardware reset this bit defaults as follows:
ANEG[3:0] HWCFG_MODE[3:0] Bit4_0.6

0001 0x00 1
0001 1x11 1
11xx 0x00
11xx 1x11
all other configurations 0
1 = Advertise

0 = Not advertised

5 10BASE-TX
Half-Duplex

RW

Descr

Retain

A write to this register bit does not take effect
until any one of the following occurs:
Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0_0.9) Power down (Register 0.11) transitions
from power down to normal operation
Link goes down
In GBIC mode, a Write to this register is
inconsequen- tial.

If Register 0_0.12 is set to 0 and speed is
manually forced to 1000 Mbps in Registers
0_0.13 and 0_0.6, then Auto-Negotiation will
still be enabled and only 1000BASE-T
Full-Duplex is advertised if Register 0_0.8 is set
to 1, and 1000BASE-T Half-Duplex is advertised
if 0_0.8 set to 0. Registers 4_0.8:5 and 9_0.9:8
are ignored. Auto-Negotiation is mandatory
per IEEE for proper operation in 1000BASE-T.
Upon hardware reset this bit defaults as follows:
ANEG[3:0] HWCFG_MODE[3:0] Bit4.0.5

0000 0x00 1
0000 1x11 1
11xx 0x00 1
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11xx 1x11 1
all other configurations 0
1 = Advertise
0 = Not advertised
4:0 Selector RO Ox1 0x1 Selector Field mode 00001 = 802.3
Field
Page 0 Register5

Bits Field Mode ';\S/l/ SW Rst Description

15 Next Page RO 0x0 0x0 Register bit is cleared when link goes down and
loaded when a base page is received.

Received Code Word Bit 15
1 = Link partner capable of next page
0 = Link partner not capable of next page

14 | Acknowledge | RO 0x0 0x0 Register bit is cleared when link goes down and
loaded when a base page receives

Acknowledge
Received Code Word Bit 14
1 = Link partner received link code word
0 = Link Partner has not received link code
word

13 | Remote Fault RO 0x0 0x0 Register bit is cleared when link goes down and
loaded when a base page is received.
Remote Fault
Received Code Word Bit 13
1 = Link partner detected remote fault
0 = Link partner has not detected remote fault

12 Technology RO 0x0 0x0 Register bit is cleared when link goes down and

Ability loaded when a base page is received
Received Code Word Bit 12
11 Asymmetric RO 0x0 0x0 Register bit is cleared when link goes down and
Pause loaded when a base page is received.

Received Code Word Bit 11
1 = Link partner requests asymmetric pause
0 = Link partner does not request asymmetric
pause

10 Pause RO 0x0 0x0 Register bit is cleared when link goes down and
loaded when a base page is received.
Received Code Word Bit 10
1 = Link partner is capable of symmetric pause
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operation
0 = Link partner is not capable of symmetric

pause operation
9 100BASE-T4 RO 0x0 0x0 Register bit is cleared when link goes down and
loaded when a base page is received.
Received Code Word Bit 9
1 = Link partner is 100BASE-T4 capable

0 = Link partner is not 100BASE-T4 capable

8 100BASE-TX RO 0x0 0x0 Register bit is cleared when link goes down and

Full-Duplex loaded when a base page is received.
Received Code Word Bit 8

1 = Link partner is 100BASE-TX Full-Duplex

capable
0 = Link partner is not 100BASE-TX Full-Duplex
capable
7 100BASE-TX RO 0x0 0x0 Register bit is cleared when link goes down and
Half-Duplex loaded when a base page is received.

Received Code Word Bit 7
1 = Link partner is 100BASE-TX Half-Duplex
capable
0 = Link partner is not 100BASE-TX
Half-Duplex capable
6 10BASE-TX RO 0x0 0x0 Register bit is cleared when link goes down and
Full-Duplex loaded when a base page is received.
Received Code Word Bit 6
1 = Link partner is 10BASE-T Full-Duplex

capable
0 = Link partner is not 10BASE-T Full-Duplex
capable
5 10BASE-TX RO 0x0 0x0 Register bit is cleared when link goes down and
Half-Duplex loaded when a base page is received.

Received Code Word Bit 5
1 = Link partner is 10BASE-T Half-Duplex

capable
0 = Link partner is not 10BASE-T Half-Duplex
capable
4:0 | Selector Field RO 0x0 0x0 Register bit is cleared when link goes down and

loaded when a base page is received.
Selector Field
Received Code Word Bit 4:0
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Page 0 Register6

Bits Field Mode HW SwW Description
Rst Rst
15:5 Reserved
4 Parallel Detection | RO,LH 0x0 0x0 6_0.3 is set when a base page is received and
Fault the received link control word has bit 15 set to
1. The bit is cleared when link goes down.
1 = A fault has been detected via the Parallel
Detection function
0 = A fault has not been detected via the
Parallel Detection function
3 Link Partner Next RO 0x0 0x0 Register 6_0.3 is not valid until the
page Able Auto-Negotiation complete bit (Reg 1_0.5)
indicates completed.
1 = Link Partner is Next Page able
0 = Link Partner is not Next Page able
2 Local Next Page RO | Always | Always 1 = Local Device is Next Page able
Able 1 1
1 Page Received RO,LH 0x0 0x0 Register 6_0.1 is set when a valid page is
received. 1 = A New Page has been received
0 = A New Page has not been received
0 Link Partner RO 0x0 0x0 This bit is set when the device receives 3
Auto-Negotiation matching FLP bursts and the
Able Auto-Negotiation is enabled in register 0.0.12
1 = Link Partner is Auto-Negotiation able
0 = Link Partner is not Auto-Negotiation able
Page 0 Register7
Bits Field Mode HW SwW Description
Rst Rst
15 Next Page RW 0x0 0x0 A write to register 7_0 implicitly sets a variable
in the Auto-Negotiation state machine
indicating that the next page has been loaded.
Transmit Code Word Bit 15
14 Reserved This bit must be read and left unchanged when
performing a write.
13 | Message Page | RW Ox1 Ox1 Transmit Code Word Bit 13
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12 | Acknowledge?2 | RW 0x0 0x0 Transmit Code Word Bit 12
11 Toggle RO 0x0 0x0 Transmit Code Word Bit 11.
This bit is internally set to the opposite value
each time a page is received
10:0 Message RW Ox1 Ox1 Transmit Code Word Bit 10:0
Unformatted
Field
Page 0 Register8
Bits Field Mode HW SW Description
Rst Rst
15 Next Page RO 0x0 0x0 The register is loaded only when a next page is
received from the link partner. It is cleared each
time the link goes down.
Received Code Word Bit 15
14 | Acknowledge RO 0x0 0x0 Received Code Word Bit 14
13 | Message Page RO 0x0 0x0 Received Code Word Bit 13
Mode
12 | Acknowledge?2 | RO 0x0 0x0 Received Code Word Bit 12
11 Toggle RO 0x0 0x0 Received Code Word Bit 11
10:0 Message RO 0x0 0x0 Received Code Word Bit 10:0
Unformatted
Field
Page 0 Register9
Bits Field Mode AW SW Description
Rst Rst
15:13 Test Mode RW 0x0 0x0 | After exiting the test mode, hardware reset or

software reset (Register 0.15) should be
issued to ensure normal operation. A restart
of Auto-Negotiation will clear these bits.
000 = Normal Mode
001 = Test Mode 1 - Transmit Waveform Test
010 = Test Mode 2 - Transmit Jitter Test
(MASTER mode)

011 = Test Mode 3 - Transmit Jitter Test
(SLAVE mode) 100 = Test Mode 4 - Transmit
Distortion Test
101, 110, 111 = Reserved
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The transmitting clock which is synchronous
to the test data is sourcing from the RX_CLK

pin for jitter testing in test modes 2 and 3.

12

MASTER/SLA
VE Manual
Configuratio
n Enable

RW

Descr

Retain

A write to this register bit does not take effect
until any of the following also occurs:
Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted
(Register 0_0.9) Power down (Register 0.11)
transitions from power down to normal
operation
Link goes down
Upon hardware reset this bit defaults as
follows:

ANEG[3:0] Bit9_0.12
Xx1x 0
all other configurations 1

1 = Manual MASTER/SLAVE configuration
0 = Automatic MASTER/SLAVE configuration

11

MASTER/SLA
VE
Configuratio
n Value

RW

Descr

Retain

A write to this register bit does not take effect
until any of the following also occurs:
Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted
(Register 0_0.9) Power down (Register 0.11)
transitions from power down to normal
operation
Link goes down
Register 9_0.11 is ignored if Register 9_0.12 is
equal to 0.

Upon hardware reset this bit defaults as
follows:

ANEG[3:0] Bit9.0.11
xxx1 0
all other configurations 1

1 = Manual configure as MASTER 0 = Manual
configure as SLAVE

10

Port Type

RW

Descr

Retain

A write to this register bit does not take effect
until any of the following also occurs:

Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted
(Register 0_0.9) Power down (Register 0.11)
transitions from power down to normal
operation
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Link goes down
Register 9_0.10 is ignored if Register 9 0.12 is

equal to 1.
Upon hardware reset this bit defaults as
follows:
ANEG[3:0] Bit9.0.10
xxx1 0
all other configurations 1

1 = Prefer multi-port device (MASTER) 0 =
Prefer single port device (SLAVE)

9 1000BASE-T RW Descr | Retain | A write to this register bit does not take effect
Full Duplex until any of the following also occurs:
Software reset is asserted (Register 0.15)

Restart Auto-Negotiation is asserted
(Register 0.9) Power down (Register 0.11)
transitions from power down to normal

operation
Link goes down
Upon hardware reset this bit defaults as
follows: ANEG[3:0] Bit 9_0.9
Ixxx 1
all other configurations 0

1 = Advertise
0 = Not advertised
8 1000BASE-T RW 0x0 Always 0
Half Duplex
7.0 Reserved
Page 0 Register10
Bits Field Mode | HW Rst | SW Rst Description
15 MASTER/SLAVE RO,LH 0x0 0x0 This register bit will clear on read
Configuration Fault and restart autoneg It is set to 0

when Auto-Negotiation is off
1 = MASTER/SLAVE configuration
fault detected
0 = No MASTER/SLAVE
configuration fault detected

14 MASTER/SLAVE RO 0x0 0x0 1 = Local PHY configuration
Configuration resolved to MASTER
Resolution 0 = Local PHY configuration
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resolved to SLAVE
13 Local Receiver RO 0x0 0x0 1 = Local Receiver OK
Status 0 = Local Receiver is Not OK
12 Remote Receiver RO 0x0 0x0 1 = Remote Receiver OK
Status 0 = Remote Receiver Not OK
11 Link Partner RO 0x0 0x0 1 = Link Partner is capable of
1000BASE-T 1000BASE-T Full-Duplex
Full-Duplex 0 = Link Partner is not capable of
Capability 1000BASE-T Full- Duplex
10 Link Partner RO 0x0 0x0 1 = Link Partner is capable of
1000BASE-T 1000BASE-T Half-Duplex
Half-Duplex 0 = Link Partner is not capable of
Capability 1000BASE-T Half- Duplex
9:8 Reserved RO 0x0 0x0
7:0 Idle Error Count RO 0x0 0x0 MSB of Idle Error Counter
These register bits report the idle
error count since the last time this
register was read. The counter pegs
at 11111111 and will not roll over.

Page Any Registerll

Bits Field Mode HW Rst | SW Rst Description

15 Reserved

Page Any Registerl2

Bits Field Mode HW Rst | SW Rst Description

15 Reserved

Page Any Registerl3

Bits Field Mode HW Rst | SW Rst Description

15 Reserved

Page Any Registerl4

Bits Field Mode HW Rst | SW Rst Description

15 Reserved
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Page Any Registerl5

Bits Field Mode | HW Rst | SW Rst Description
This bit is set to 1 when mode is one
of these: 0011, 0110, 0111, 1000
This bit is also set to 1 if auto
Fiber/copper mode is on when
mode is one of these:
1000BASE -X 1001, 1011, 1101, 1111 .
15 RO 0x0 0x0 Any other mode/auto-Fiber-copper
Full-Duplex o o
combination, this bit is set to 0
1 = 1000 BASE-X Full-Duplex
capable
0 = not 1000 BASE-X Full-Duplex
capable
14 1000BASE-X RO 0x0 0x0 | always 0
Half-Duplex
This bit is set to 1 when mode is one
of these: 0000, 0100, 1000, 1001,
1011, 1101, 1111
1000BASE-T Any other mode, this bit is set to 0
13 RO Ox1 0x1
Full-Duplex
1 = 1000 BASE-X Full-Duplex
capable
0 = not 1000 BASE-X Full-Duplex
capable
12 1000BASE-T RO 0x0 0x0 | always 0
Half-Duplex
110 Reserved
3.4.2 Fiber #rEZH 785 reg0-15
Page 0 Register0
Bits Field Mode Description
15 RESET RW PHY Software Reset.

sC Writing a 1 to this bit causes the PHY state machines

to be reset. When the reset operation is done, thisbit
is cleared to 0 automatically. The reset occurs
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immedi- ately.
This bit is identical to 0_0.15.
1 = PHY reset
0 = Normal operation

14 PCS LOOPBACK RW When loopback is activated, the transmitter data pre-

sented on TXD is looped back to RXD internally. Link

is broken when loopback is enabled. Loopbackspeed

is determined by the mode the device is in Registers
20.6:4.

In all Copper modes, the loopback speed is
determined by Register 20[6:4] if copper
Auto-Negotiation is enabled.
If copper Auto-Negotiation is disabled, the
loopback speed is determined by speed setin
register 0.6 and 0.13

In GMII or RGMII to Fiber Modes the loopback speed
is set to 1000Mbps

In SGMII to GMII or RGMII Modes, the loopback
speed is set to SGMII Link partner advertised speed
(which is the SGMII Link partners Copper Link
speed) if Fiber Auto-Negotiation is enabled.

This bit is identical to 0_0.14. 1
= Enable Loopback
0 = Disable Loopback

13 speed select(LSB) RO bit 6,13
10 = 1000 Mbps

12 BhEfEEE RW Changes to this bit are disruptive to the normal
opera- tion; therefore, any changes to these
registers must be followed by a software reset to
take effect.

A write to this register bit does not take effect until
any one of the following occurs:
Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0_1.9) Power down (Register 0.11) transitions from
power down to normal operation
Fiber link goes down. This bit enables
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Auto-Negotiation on the Fiber interface in all
configurations where the ser- des is used.

Upon hardware reset this bit defaults as follows:
MODE [3:0] ANEGI3:2] Bit 0.12

x000 XX 1
x110 XX 1
0100 XX 1
xx11 11 1

all other configurations 0
When this bit gets set/reset,
Auto-Negotiation is restarted (bit 1.0.9 is set
to 1)

1 = Enable Auto-Negotiation Process 0 = Disable

Auto-Negotiation Process

11 power down RW When the port is switched from power down to
normal operation, software reset and restart

Auto-Negotiation are performed even when bits

Reset (0.15) and Restart Auto-Negotiation (0_1.9)

are not set by the user.

IEEE power down shuts down the chip except for
the MAC interface if 16.3 is set to 1. If 16.3 is set to
0, then the MAC interface also shuts down. Power

down also has no effect on the 125CLK output if

16.4 is set to 0. On hardware reset, bit defaults as

follows:

PWRUP Bit1.0.111

0
0 1
This bit is identical to 0_0.11. 1
= Power down
0 = Normal operation

10 isolate RW
9 restart auto-nego RW Auto-Negotiation automatically restarts after
sC hardware or software reset regardless of whether or
not the restart bit (0_1.9) is set.
The bit is set when Auto-Negotiation is Enabled or
Dis- abled in 1.0.12
1 = Restart Auto-Negotiation Process
0 = Normal operation
8 Fiber Duplex RW
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7 collision test RW
6 speed select (MSB) RO bit 6, 13
10 = 1000 Mbps
5:0 REB
Page 0 Registerl
Bits Field Mode Description
15 100BASE T4 RO 100BASE-T4.
This protocol is not available.
0 = PHY not able to perform 100BASE-T4
14 100 X Full Duplex RO 0 = PHY not able to perform Full-Duplex 100BASE-X
13 100 X Half Duplex RO 0 = PHY not able to perform Full-Duplex 100BASE-X
12 10 Full Duplex RO 0 = PHY not able to perform Full-Duplex 10BASE-T
11 10 Half Duplex RO 0 = PHY not able to perform Half-Duplex 10BASE-T
10 100 T2 Half Duplex | RO This protocol is not available.
0 = PHY not able to perform Full-Duplex
9 100 T2 Full Duplex RO This protocol is not available.
0 = PHY not able to perform Half-Duplex
8 extend status RO 1 = Extended status information in Register 15
7 L RO
MF preamble RO 1 = PHY accepts management frames with preamble
suppression suppressed
S Fiber auto-nego RO 1 = Auto-Negotiation process complete
complete 0 = Auto-Negotiation process not complete
Bit is not set when link is up due of Fiber
Auto-Negotia- tion Bypass or if Auto-Negotiation is
disabled.
4 Fiber remote fault RO 1 = Remote fault condition detected
LH 0 = Remote fault condition not detected
This bit is always 0 in SGMII to Copper and SGMII to
GMII or RGMII Modes.
3 auto-nego ability RO 1 = PHY able to perform Auto-Negotiation
2 Fiber link status RO This register bit indicates when link was lost since the
L last read. For the current link status, either read this
reg- ister back-to-back or read Register 17_1.10Link
Real Time.
1 =Linkisup
0 = Link is down
1 L RO
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‘ 0 ‘ extend capability | RO ‘ 1 = Extended register capabilities ‘

Page 0 Register 2/3

Bits Filed Mode Description
15~0 PHY ID RO

Page 0 Register 4 Fiber mode

Bits Field Mode Description
15 Next page RW

A write to this register bit does not take effect until
any one of the following occurs:
Software reset is asserted (Register 0.15)
Restart Auto-Negotiation is asserted (Register
0_1.9) Power down (Register 0.11) transitions from
power down to normal operation

Link goes down

1 = Advertise
0 = Not advertised
14 1RE8 RW
13:12 R RW A write to this register bit does not take effect until

any one of the following also occurs:
Software reset is asserted (Register 0.15)
Re-start Auto-Negotiation is asserted (Register
0_1.9) Power down (Register 0.11) transitions from
power down to normal operation
Link goes down
Device has no ability to detect remote fault.

00 = No error, link OK (Default)
01 = Link Failure

10 = Offline

11 = Auto-Negotiation Error

11:9 RE RW
8.7 pause RW

A write to this register bit does not take effect until
any one of the following also occurs:
Software reset is asserted (Register 0.15)

Re-start Auto-Negotiation is asserted (Register

0_1.9) Power down (Register 0.11) transitions from
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power down to normal operation
Link goes down

Upon hardware reset, this bit defaults as follows:
ENA_PAUSE Bits 4_1.8:7

0 00
1 11
00 = No PAUSE

01 = Symmetric PAUSE
10 = Asymmetric PAUSE toward link partner
11 = Both Symmetric PAUSE and Asymmetric PAUSE
toward local device.

6 FWT RW A write to this register bit does not take effect until
any one of the following also occurs:
Software reset is asserted (Register 0.15)

Re-start Auto-Negotiation is asserted (Register
0_1.9) Power down (Register 0.11) transitions from
power down to normal operation
Link goes down
Upon hardware reset this bit defaults as follows:
ANEG[3:0] Bit4_16
x1xx 1
all other configurationsO

1 = Advertise
0 = Not advertised

5 EWT RW A write to this register bit does not take effect until
any one of the following also occurs:

Software reset is asserted (Register 0.15)
Re-start Auto-Negotiation is asserted (Register
0_1.9) Power down (Register 0.11) transitions from
power down to normal operation

Link goes down
Upon hardware reset this bit defaults as
follows: ANEG[3:0] Bit4_1.5

Ixxx 1
all other configurations 0

4.0 RE 1 = Advertise
0 = Not advertised
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Page 0 Register 4 SGMII PHY mode

Bits Filed Mode Description
15 Copper link status RO 0 = Link is Not up on the Copper Interface
1 = Link is UP on the Copper Interface
14:13 *H8
12 Copper W TIRZS RO 0 = Copper Interface Resolved to Half-Duplex
1 = Copper Interface Resolved to Full-Duplex
11:10 Copper #E&X RO 00 = Copper Interface speed is 10 Mbps
01 = Copper Interface speed is 100 Mbps
10 = Copper Interface speed is 1000 Mbps
11 = Reserved
9:0 *HB

Page 0 Register 4 SGMII MAC mode

Bits Filed Mode

Description

15:0 REB

Page 0 Register 5 Fiber mode

Bits Filed Mode

Description

15 Next page RO

Register bit is cleared when link goes down and
loaded when a base page is received
Received Code Word Bit 15
1 = Link partner capable of next page
0 = Link partner not capable of next page

14 ACK

Register bit is cleared when link goes down and
loaded when a base page is received.
Acknowledge
Received Code Word Bit 14
1 = Link partner received link code word
0 = Link partner has not received link code word

13:12 Remote fault RO

Register bit is cleared when link goes down and
loaded when a base page is received.

Received Code Word Bit 13:12
00 = No error, link OK (default)

01 = Link Failure
10 = Offline
11 = Auto-Negotiation Error

52/73



FIEARR U % =5 ) e

119 =& RO
8:7 pause RO Register bit is cleared when link goes down and
loaded when a base page is received.
Received Code Word Bit 8:7
00 = No PAUSE
01 = Symmetric PAUSE
10 = Asymmetric PAUSE toward link partner
11 = Both Symmetric PAUSE and Asymmetric PAUSE
toward local device.
6 FWT RO Register bit is cleared when link goes down and
loaded when a base page is received.
Received Code Word bit 6
1 = Link partner capable of 1000BASE-X Half-Duplex. 0
= Link partner not capable of 1000BASE-X Half-
Duplex.
5 EWT RO Register bit is cleared when link goes down and
loaded when a base page is received.
Received Code Word bit 5
1 = Link partner capable of 1000BASE-X Full-Duplex.
0 = Link partner not capable of 1000BASE-X
Full-Duplex.
4:0 *H RO
Page 0 Register 5 SGMII MAC mode
Bits Filed Mode Description
15 Copper link status RO Register bit is cleared when link goes down and

loaded when a base page is received
Received Code Word Bit 15
1 = Copper Link is up on the link partner
0 = Copper Link is not up on the link partner

14 ACK RO Register bit is cleared when link goes down and
loaded when a base page is received
Acknowledge
Received Code Word Bit 14
1 = Link partner received link code word
0 = Link partner has not received link code word

13 *H8
12 Copper W ILIRZS RO Register bit is cleared when link goes down and
loaded when a base page is received
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Received Code Word Bit 12
1 = Copper Interface on the Link Partner is

capable of Full-Duplex

0 = Copper Interface on the link partner is capable of
Half-Duplex

B¢

11:10 Copper & & RO Register bits are cleared when link goes down
and loaded when a base page is received
Received Code Word Bit 11:10 00
= 10 Mbps
01 = 100 Mbps
10 = 1000 Mbps
11 = reserved

9:0 REE

Page 0 Register 5 SGMII PHY mode

Bits Filed Mode Description
15 *8
14 ACK RO Acknowledge

Register bit is cleared when link goes down and
loaded when a base page is received.
Received Code Word Bit 14
1 = Link partner received link code word
0 = Link partner has not received link code word

13:0 REB

Page 0 Register 6

Bits Filed Mode Description
154 =8
3 link partner next RO In SGMII to Copper, SGMII to RGMII, GBIC and
page able

Legacy GBIC Modes this bit is always 0. In all the
other modes register 6_1.3 is set when a base page is
received and the received link control word has bit
15 set to 1. The bit is cleared when link goes down.

1 = Link Partner is Next Page able
0 = Link Partner is not Next Page able

2 local next page able RO 1 = Local Device is Next Page able

1 page received RO Register 6_1.1 is set when a valid page is
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LH received. 1 = A New Page has been received
0 = A New Page has not been received
0 link partner RO This bit is set when there is sync status, the Fiber
auto-nego able receiver has received 3 non-zero matching valid
config- uration code groups and Auto-Negotiation
is enabled in register 1.0.12
1 = Link Partner is Auto-Negotiation able
0 = Link Partner is not Auto-Negotiation able
Page 0 Register 7
Bits Filed Mode Description
15 Next page RW A write to register 7_1 implicitly sets a variable in
the Auto-Negotiation state machine indicating that
the next page has been loaded.
Transmit Code Word Bit 15
14 RER
13 message page mode | RW Transmit Code Word Bit 13
12 ack2 RW Transmit Code Word Bit 12
11 Toggle RO Transmit Code Word Bit 11.
This bit is internally set to the opposite value each time
a page is received.
10:0 message/ RW Transmit Code Word Bit 10:0
unformatted field
Page 0 Register 8
Bits Filed Mode Description
15 Next page RO The register is loaded only when a next page is
received from the link partner. It is cleared each
time the link goes down.
Received Code Word Bit 15
14 ACK RO Received Code Word Bit 14
13 message page RO Received Code Word Bit 13
mode
12 ACK2 RO Received Code Word Bit 12
11 Toggle RO Received Code Word Bit 11
10:0 message/ RO Received Code Word Bit 10:0
unformatted field
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3.4.3 FFFEFTFFES regl6-31

Page 0 Register 16 PHY Specific Control Register

Bits Filed Mode Description
15:5 =&

Changes to this bit are disruptive to the normal
opera- tion; therefore, any changes to these

registers must be followed by a software reset to
take effect.

Upon hardware reset this bit defaults as follows
DIS_125 Bit 16.4

0 O

1 1

1 = 125CLK low

0 = 125CLK toggle

4 Disable 125CLK RW

32 REB

If polarity is disabled, then the polarity is forced to be
normal in 10BASE-T.

1 = Polarity Reversal Disabled

0 = Polarity Reversal Enabled

Jabber has effect only in 10BASE-T Half-Duplex
mode.

1 = Disable jabber function

0 = Enable jabber function

1 Polarity Reversal RW

0 DisableJabber RwW

Page 0 Registerl7 PHY Specific Status Register-Copper

Bits Filed Mode Description

These status bits are valid only after resolved bit
17_0.11 = 1. The resolved bit is set when
Auto-Negotia- tion is completed or
Auto-Negotiation is disabled.

15:14 RS RO 11 = Reserved
10 = 1000 Mbps
01 = 100 Mbps
00 = 10 Mbps
This status bit is valid only after resolved bit 17_0.11
. = 1. The resolved bit is set when Auto-Negotiation is
13 X IIRZS RO

com- pleted or Auto-Negotiation is disabled.
1 = Full-Duplex
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0 = Half-Duplex
12 Tl RO |1 = Page recelvedl
LH 0 = Page not received
When Auto-Negotiation is not enabled 17_0.11 = 1.
B E R RS H 1 = Resolved
11 e RO
f5E 0 = Not resolved
(If bit 27.11 is 1, then this bit will be 0.)
e O o 1=Linkup
10 EESSCRY OK RO
SRR SCRY 0 = Link down
9:7 ZHKE (1g only) RO
This status bit is valid only after resolved bit 17_0.11
= 1. The resolved bit is set when Auto-Negotiationis
com- pleted or Auto-Negotiation is disabled. This
bit is 0 or 1 depending on what is written to 16.6:5 in
6 MDIX RS RO , P . 9 .
manual config- uration mode. Register 16.6:5 are
updated with software reset.
1 = MDIX
0 = MDI
5 Downshift Status RO
4 Copper Energy Detect RO
Status
This is a reflection of the MAC pause resolution. This
bit is for information purposes and is not used by the
device.
. This status bit is valid only after resolved bit 17_0.11
3 K IX Pause fF#E RO ! s DR IS VAl ofy vee Bt A
= 1. The resolved bit is set when Auto-Negotiation is
com- pleted or Auto-Negotiation is disabled.
1 = Transmit pause enabled
0 = Transmit pause disable
This is a reflection of the MAC pause resolution. This
bit is for information purposes and is not used by the
device.
. This status bit is valid only after resolved bit 17_0.11
2 #1f Pause 8¢ | RO o ony o
= 1. The resolved bit is set when Auto-Negotiation is
com- pleted or Auto-Negotiation is disabled.
1 = Receive pause enabled
0 = Receive pause disabled
1 AR STRRZS RO 1 = Reversed
0 = Normal
1 = Jabber
0 Jabber SERPIRZS RO
SREPR 0 = No jabber
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Page 1 Register 17 PHY Specific Status Register-Fiber

Bits

Filed

Mode

Description

15:14

RO

These status bits are valid only after resolved bit
17_1.11 = 1. The resolved bit is set when
Auto-Negotia- tion is completed or
Auto-Negotiation is disabled.

11 = Reserved

10 = 1000 Mbps

01 = 100 Mbps

00 = 10 Mbps

13

X ILIRZS

RO

This status bit is valid only after resolved bit
17 1.11 = 1. The resolved bit is set when
Auto-Negotiation is com- pleted or
Auto-Negotiation is disabled.

1 = Full-Duplex

0 = Half-Duplex

12

Ej
ﬂ_‘E_I'
S

RO
LH

1 = Page received

0 = Page not received

11

R AN AR B
533

RO

When Auto-Negotiation is not enabled or mode
is 0001 or 0101 17_1.11 = 1.

1 = Resolved

0 = Not resolved

If bit 27.11 is 1, then this bit will be 0.

10

SERSSCRT OK

RO

1 = Link up
0 = Link down

9:4

RE

RO

&% Pause {8

RO

This is a reflection of the MAC pause resolution.
This bit is for information purposes and is not used
by the device.

This status bit is valid only after resolved bit
17_1.11 = 1. The resolved bit is set when
Auto-Negotiation is com- pleted or
Auto-Negotiation is disabled.

1 = Transmit pause enabled

0 = Transmit pause disable

$ZUL Pause {88

RO

This is a reflection of the MAC pause resolution.

This bit is for information purposes and is not used
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by the device.

This status bit is valid only after resolved bit 17_1.11
= 1. The resolved bit is set when Auto-Negotiation
is com- pleted or Auto-Negotiation is disabled.

1 = Receive pause enabled

0 = Receive pause disabled

1.0

RE

RO

Page 0 Register 18 Interrupt Enable Register -Copper

Bits Filed Mode Description

15 | GiEsiRssiEg | Rw | Do Interuptenable
0 = Interrupt disable

14 S5 P 4 o B e RW 1 = Interrupt ehable
0 = Interrupt disable

13 T Fos ch e RW 1 = Interrupt ehable
0 = Interrupt disable

12 TUE K b i e RW 1 = Interrupt ehable
0 = Interrupt disable

11 1 7 2 5 o M B RW 1 = Interrupt ehable
0 = Interrupt disable

10 HERIR S AR AT Ry | 1= Interrupt enable

513 0 = Interrupt disable

9 FRF IR P TR RE RW

8 False Carrier FRBfT{#8E RW

7 FIFO E T lrfEge | RW

5 MIDIX 2 35 e {5 8¢ RW 1 = Interrupt e'nable
0 = Interrupt disable

5 Downshift FE{E&E RW

A Energy De:sct RETE | Ly

BE
3 x8
DTE INFEAMIRZS A i
2 RW
32

1 AR 0 R B RW 1 = Interrupt er\able
0 = Interrupt disable

0 Jabber thF{EEE RW 1 = Interrupt e'nable
0 = Interrupt disable
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Page 1 Register 18 Interrupt Enable Register-Fiber

Bits Filed Mode Description
15 {RE8 RO
14 R S T RW 1 = Interrupt epable
0 = Interrupt disable
13 T Fods ch st RW 1 = Interrupt ehable
0 = Interrupt disable
12 G T RW 1 = Interrupt ehable
0 = Interrupt disable
11 R 22 o B B RW 1 = Interrupt ehable
0 = Interrupt disable
10 | ssokasEEhgEsg | Ry | LT Interruptenable
0 = Interrupt disable
9:0 *HE RO

Page 0 Register 19 Interrupt Status Register

Bits Filed Mode Description
RO LH | An error is said to occur if MASTER/SLAVE does

not resolve, parallel detect fault, no common HCD,

15 R R ch B (A or link does not come up after negotiation is
completed.
1 = Auto-Negotiation
0 = No Auto-Negotiation

14 R S T RO LH | 1 = Speed changed
0 = Speed not changed

13 T s e RO LH | 1 = Duplex changed
0 = Duplex not changed

12 G T RO LH | 1 = Page received

N 0 = Page not received

11 1 7 22 o M B ROLH | 1= Auto—Negot@at!on completed
0 = Auto-Negotiation not completed

10 FERASZERM{E | ROLH | 1 = Link status changed

13 0 = Link status not changed

9 FRFER IR P TERE RO LH

8 False Carrier F#f{#&E | RO LH

7 FIFO £ T irEee | RO LH

6 MIDIX 2 5 ch B 5 86 RO LH | 1 = Crossover changed
0 = Crossover not changed

5 Downshift HI#ffEEE | RO LH

4 Energy Detect Hlfifff | RO LH
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L6
RE
3 x8 RO LH
5 DTE DIFEARMIRZSH | RO LH
Wi BE
1 AR 0 o B ROLH | 1= Polar,ty Changed
0 = Polarity not changed
RO LH | 1 = Jabber
0 Jabb T {55 BE
abber FH(E4E 0 = No jabber
Page 1 Register 19 Fiber
Bits Filed Mode Description

EXEEFFR 18, X
15:0 | AEFASEFSHRRT

RO
LH

Page 0 Register 20 Extended PHY Specific Control Register

Bits Filed Mode Description
15:8 *HE
Changes to this bit are disruptive to the normal
opera- tion; hence, any change to this register must
. RGMII Receive Timing RW be followed by software reset to take effect.
Control 1 = Add delay to RX_CLK for RXD Outputs See*RGMII
Delay Timing for different RGMII Modes” on page
218.
6:2 RE
Changes to this bit are disruptive to the normal
opera- tion; hence, any change to this register must
1 RGMII Transmit RW be followed by software reset to take effect.
Timing Control 1 = Add delay to GTX_CLK for TXD Outputs
See“"RGMII Delay Timing for different RGMII Modes”
on page 218.
0 =&

Page 0 Register 21 Receive Error Counter Register

Bits Filed Mode Description
RO Counter will peg at OxFFFF and will not roll over. Both
15:.0 Receive Error Count L False carrier and symbol errors are reported. The
following modes of operation have the receive errors
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reported from Fiber media.
0011,0111,0110 and 1110.

Copper media receive errors are reported in the
remaining modes of operation.

Page 0 Register 22 Extended Address

Bits

Filed

Mode

Description

15:8

RE

70

Page select for
registers 0 to 28

RW

Register bits 22.7:0 are used for Fiber/copper register
identity selection.

0x00 = Selects copper banks of registers 0, 1, 4, 5, 6,
7,

8, 17,18, 19.

0x01 = Selects Fiber banks of registers 0, 1, 4, 5, 6, 7,
8,

17,18, 19.

At the same time register 22.7:0 also selects the VCT
pair for results to be read from register 28.

0x03 = MDI pair 3 0x02 = MDI pair 2 0x01 = MDI
pair 1 0x00 = MDI pair O

See Table 94 for details.

Reg22[7:0] = 01 when Reg27[3:0] is either 0110,
1110, 0011 or 0111 and

Reg22[7:0] = 00 when Reg27[3:0] is either 1001,
1101,

1011, 1111 and reg27[15] = 1.

When modes is either 0000, 0010, 0100, 1000, 1010,
or 1100 and Reg?27[15] = 0 and Reg27[9] = 0 then
Reg22[7:0] will be 0x00 or 0x01 depends on if the
phy is resolved to Fiber or copper.

If Reg27[15] or Reg27[9] = 1, writing 0x01 to
Reg22[7:0] for Fiber registers banks accesses and
writing 00 to Reg22[7:0] for Copper registers banks
accesses.

Page 0 Register 23 Global Status Register

Bits Filed Mode Description
15:1 {RE8
0 Port O Interrupt RO 1 = Interrupt on Port
0 = No Interrupt on Port
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Bit will stay high until active interrupts bits cleared on
a read of register 19 of the corresponding port.

Page 0 Register 24 LED Control Register

Bits Filed Mode Description
1 = Disable

0 = Enable

000 = no pulse stretching
001 = 21 ms to 42ms
010 = 42 ms to 84ms
011 = 84 msto 170ms
100 = 170 ms to 340ms
101 = 340 ms to 670ms
110 =670 ms to 1.3s

111 =1.3sto 2.7s

1 = Force INTn pin to assert
0 = Normal operation

000 =42 ms

001 =84 ms

010 =170 ms

011 =340 ms

100 = 670 ms

101 to 111 = Reserved

7 LED_Duplex Control RW | See Bit 2
bit 0,6 See section 2.22.2.3 for more details
00 = Transmit activity - solid on

15 Disable LED RW

14:12 Pulse stretch duration RW

11 Force Interrupt RW

10:8 Blink Rate RwW

LED_TX Con- trol 01 = Transmit or receive activity - solid on
(LSB) 10 = Link and no activity - solid on. Transmit or

receive activity - blink

11 = Transmit or receive activity - blink

000 = Direct LED mode

53 LED_LINK RW 011 = Master/Slave LED mode
' Control 001, 010, 100, 111, all other values = see datasheet

section Combined Link LED modes
Bit 7,2 - LED DUPLEX Behavior

0  -- Low = Full-Duplex, High = Half-Duplex, Blink
= Col- lision

2 LED_ DUPLEX Control | RW ,
1  -- Low = Full-Duplex, High = Half-Duplex

10 -- Low = Fiber Link Up, High = Fiber Link Down
11 -- Reserved

LED_RX RW See section 2.22.2.3 for more information.

Control 1 = Receive activity/Link
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0 = Receive activity
0 LED_TX RW | See bit6
control (MSB)

Page 0 Register 25 LED Override Register

Bits

Filed

Mode

Description

15:14

13:12

RE

11:10

LED_ DUPLEX

RW

LED "Off" means LED pin output equals high. LED
"On" means LED pin output equals low.

00 = Normal

01 = Blink

10 = LED Off

11 = LED On

9:8

LED_ LINK10

RW

LED "Off" means LED pin output equals high. LED
"On" means LED pin output equals low.

00 = Normal
01 = Blink

10 = LED Off
11 = LED On

76

LED_ LINK100

RW

LED "Off" means LED pin output equals high. LED
"On" means LED pin output equals low.

00 = Normal

01 = Blink

10 = LED Off

11 = LED On

5:4

LED_ LINK1000

RW

LED "Off" means LED pin output equals high. LED
"On" means LED pin output equals low.

00 = Normal

01 = Blink

10 = LED Off

11 = LED On

3:2

LED_RX

RW

LED "Off" means LED pin output equals high. LED
"On" means LED pin output equals low.

00 = Normal
01 = Blink

10 = LED Off
11 = LED On

1:0

LED_TX

RW

LED "Off" means LED pin output equals high. LED
"On" means LED pin output equals low.

00 = Normal

01 = Blink
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10 = LED Off
11 = LED On

Page 0 Register 26 Extended PHY Specific Control 2 Register

Bits

Filed

Mode

Description

15:0

RE

Page 0 Register 27 Extended PHY Specific Status Register

Bits Filed Mode Description
15:11 *E
Changes to this bit are disruptive to the normal
opera- tion; hence, any changes to these registers
_ must be fol- lowed by software reset to take effect.
10 Interrupt Polarity RW .
Default takes the value of INT_POL. 1 = INT active
low
0 = INT active high
9:4 REB
Changes to these bits are disruptive to the normal
oper- ation; hence, any changes to these registers
must be followed by software reset to take effect.
Upon hardware reset Register 27.3:0 defaults to the
value in HWCFG_MODE[3:0].
0100 = SGMII without Clock with SGMII Auto-Neg to
3.0 HWCFG_MODE rRw | SOPPE
0110 = RGMII to SGMII
1110 = GMII to SGMII
0011 = RGMII to Fiber
0111 = GMII to Fiber
1011 = RGMII to Copper
1111 = GMII to copper
Others = Reserved

Page 0~3 Register 28 Virtual Cable Tester Status Register

Btis

Filed

Mode

Description

15:0

RE
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Page 4 Register 28 1000BASE-T Pair Skew Register

Bits

Filed

Mode

Description

15:0

RE

Page 5 Register 28 1000Base-T Swap and Polarity Status Register

Bits Filed Mode Description
15:6 xE
1 = Channel C received on MDI[2]+ Channel D
received on MDI[3]+
5 C,D crossover RO _
0 = Channel D received on MDI[2]+ Channel C
received on MDI[3]+
1 = Channel A received on MDI[0]+ Channel B
received on MDI[1]+
4 A,B crossover RO .
0 = Channel B received on MDI[0]+ Channel A
received on MDI[1]+
3 Pair 7,8 (MDI[3]%) RO 1 = Negative
Polarity 0 = Positive
5 Pair 4,5 (MDI[Z]t) RO 1= Negaﬁve
Polarity 0 = Positive
1 Pair 3,6 (MDI[1]+) RO 1 = Negative
Polarity 0 = Positive
9 Pair 1,2 (MDI[0]+) RO 1 = Negative
Polarity 0 = Positive

Page Any Register 29 Extended Address

Bits

Filed

Mode

Description

15:5

RE

These bits must be read and left unchanged when
Performing a write

4:0

Page select

00000 = no register 30 page access or Page 0 of
regis- ter 30

00011 = Select Page 3 of register 30

00111 = Select Page 7 of register 30

01100 = Select Page 12 of register 30

10000 = Select Page 16 of register 30

10010 = Select Page 18 or register 30
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Page 3 Register 30 Cailbration Override

Bits Filed Mode Description
15:0 RER
Page 7 Register 30 Force Gigabit Mode
Bits Filed Mode Description
15:0 REB
Page 11 Register 30 Transmitter Type
Bits Filed Mode Description
15:0 REB
Page 12 Register 30 CRC checker result
Bits Filed Mode Description
Frame count is stored in these bits. 00000000 = No
frame counted
11111111 = Maximum number of frames counted
15:8 Frame count RO
The counter does not clear on a read command. To
clear the CRC error counter, disable the crc_checker
(Register 30_16.15 = 0).
Error counter is stored in these bits. 00000000 = No
frame counted
11111111 = Maximum number of frame counted
7.0 CRC error count RO
The counter does not clear on a read command. To
clear the CRC error counter, disable the crc_checker
(Register 30_16.15 = 0).

Page 16 Register 30 Test Enable Control

Bits Filed Mode Description
15:1 xHE
1 = Enable CRC checker
0 Enable CRC checker RW 0 = Disable CRC checker, clear frame counter and
CRC error counter (Register 30_1215:0 = 0x0000)
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Page 18 Register 30 Miscellaneous Control

Bits Filed Mode Description
15:0 *E

Page 0 Register 31 Reserved Registers

Bits Filed Mode Description
15:0 R

FHE BN

4.1 RBRSEL

;EEZMEEE (\/DDH) ..................................................................................................................... -0.3V~+2.75V
MAC $5 E 1O B JF (VDDO):wweworeeesvessssssssssesseeeieeess R T -0.3V~3.63V
E Al 1O B (WDDOX)reerseresseessseessssmsssssssimssssssisn st s s -0.3V~+3.63V
#(?—EE,L‘TS (DVDD) ..................................................................................................................... -03V~+121V
GEASEE (T]) roooerorroeoeess oot o e, 125°C
EFFRBESEE (Ttg) oveveovsssvssssss st -65°C~150°C

AR, B ERENEATEETRESESRMKAMR. ZRARHMERE FARMRXELHT, HETMHTBLEAR
AHCCRVERRD IR T, SRAEBIER T KPRENFAMEESRM T LIEsmasraTEit.

4.2 HETIEEZMH

*ﬁm%g (VDDH) ................................................................................. 2.375V~2.625V;
ﬁ?gﬁ}j} (DVDD) ................................................................................. 1.05V~1.15V;
MAC 211 10 HLJE (VDDQ)weeeeereeseeeeeeeeeeeeueuiiannn 1.7V~1.9V/2.375~2.625V/3.135V~3.465V;
/ﬂ\:’ﬂﬁ 10 EE}_‘TS (VDDOX) .......................................... 1.7V~1.9V/2.375~2.625V/3.135V~3.465V;
I{/‘E%iﬁ/ﬂ%g (TA) (Iﬂkéﬁ) ............................................................... _40°C~85°C;
I{/‘E}ﬁ(iﬁlﬂ%g (TA) (J/Eﬁg&) ............................................................... _55°C~125°C;
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43 ERESEM

4.3.1 IFESH
¥ £33 DVDDIO=VDDO+VDDOX F & = FN B HIEIR LS
i BB R B (mA)
GMII over 1000BASE-T with traffic 2.5V (VDDH) 103
DVDDIO (1.8/2.5/3.3) 12/20/27
1.1V (DVDD) 114
RGMII over 1000BASE-T with traffic 2.5V (VDDH) 103
DVDDIO (1.8/2.5/3.3) 16/25/35
1.1V (DVDD) 115
SGMII over 1000BASE-T with traffic 2.5V (VDDH) 126
DVDDIO (1.8/2.5/3.3) 2/2/2
1.1V (DVDD) 197
GMIl over 1000BASE-X with traffic 2.5V (VDDH) 34
DVDDIO (1.8/2.5/3.3) 11/18/25
1.1V (DVDD) 116
RGMII over 1000BASE-X with traffic 2.5V (VDDH) 34
DVDDIO (1.8/2.5/3.3) 13/20/28
1.1V (DVDD) 116
RGMII over 100BASE-TX with traffic 2.5V (VDDH) 34
DVDDIO (1.8/2.5/3.3) 6/9/15
1.1V (DVDD) 46
RGMII over 10BASE-T with traffic 2.5V (VDDH) 44
DVDDIO (1.8/2.5/3.3) 4/6/7
1.1V (DVDD) 37
432 ERESSR
RGMII NI 35 EE 5] VDDO+0.7 V
1% VDDO*0.3 %
RGMII %y 38 58 S = VDDO*0.7 V
1% VDDO+0.3 %
MDC,MDIO,125CLK,RESETn,INTn =) VDDOX*0.7 v
BWANZEBY 1 VDDOX*0.3 V
MDC,MDIO,125CLK,RESETn,INTn = VDDOX+0.7 V
B EEY 1% VDDOX*0.3 V
Htb T 10 mANBHEBF =) 2.0 %
1K 0.8 %
HMEF 10 Bt iZEE T 5] 2.0 V
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FHE #KER

5.1 HEEARIMERT

AST88E1111BI 57 ME 2 TFBGA 117-pin, R-T#HRINTE:

PIN #1

HERTEROTR

]o.20] | e
E} D : [ J T S
IEI i DO O00QOO00Q |
ODO0O0O0OQOOOQO |
/ 00O0DQOO0O |
COQOQPOOOo |
0000PO0OO |
| |coocogooo0o0
1 |oscoboono s
i 0000QOC0O |
000000000
0000(PO0O0O0 |
0C000QO00O0 [u
! lnooogoooo |
(N) X @b
o020 &
Top View Bottom View
CAVITY
R
\ o =
]
) [ )
L BAAZEK
e B AR BA
A 1.62 -—- 1.980
Al 0.320 - 0.57
A2 1.17 - 1.560
c 0.320 0.360 0.400
D 9.900 10.000 10.100
E 13.900 14.000 14.100
D1 -—- 8.000 ---
El - 12.000 -—-
- 1.000 -
0.450 0.500 0.72
=6 SAHERST
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5.2 H#ERRIZ %

250'C35'C

—

i 6051005 i

_— ; !

200 ! i

0 |

o i : =t
RE RER EIFEE HEIE
SR 4
aE 150°C ~200°C
40°CHZE 120°C BYRT 8] 60s~100s

BaE

BHEREKA 3°C/s

RiEX
REXEE 200°C~217°C
mEE A 3°C/s
ERX
[ 37 B i) 60s~100s
Bl XRE 217°C
IR 250°C+5°C
I ER AR TR AT 8] 30s~40s
g LingE
A AT 8] BERERA-6C/s
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A AST88E1111BI Marvell 88E1111

DVDD g jJgi5 Typ: 1.1v Typ: 1.0v g 1.2v

VDDOX B jJgiE Typ: 1.8v & 2.5v 5 3.3v TYP:2.5v

VDDO HjE1E Typ: 1.8v 8 2.5v 5% 3.3v TYP:2.5v

RTBI/TWSI/TBI/JTAG #H R4 X
Hul Sk iE b s E 2.5v OISk R 2.5v
BRI B EHHEER
MDI R A M i 100 BB ZEHFET | SMEBIRIE 100 BRIBZE 4B

HBM ESD PP

3000v

2000v

ShRE®&K 0.6W

S ERA 0.8W

Ih#E
F Far Sk OW T Ear Tk &R K 0.5W
TERE -40~85°C (T 4R) -40~85°C

E=RiN:E

1. VDDO (5|H K1/C2/B4) RE R/G/MIl #E OB E,

2. VDDOX(B| Bl K9/L2)&E MDC/MDIO/INTn/125CLK/RESETn/COMA 4 [0

B JE. MDIO/INTn/RESETn/COMA By _EFIEEPEEE F$7 %] VDDOX,

3. DVDD BRI EWAFERLLY, REIE1.0V 5 1.2V EKE Tty EE

=,
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