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Table 7-2. & Hiks
Management Frame Fields

Read | 1--1 | 01 | 10 | AAAAA | RRRRR | Z0 DDDDDDDDDDDDDDDD Z
Write | 1++1 | 01 | 01 | AAAAA | RRRRR | 10 DDDDDDDDDDDDDDDD Z
Table 7-3. & FEMIER
2K ThReRR
Preambl | MAC 7E MDIO FRI% 32 AMESLZH 1 {55, RN LEMDC FA&IE 32 ANXF R 1)
e JME S . SCl P B (PHY) B[E)ZE
ST Iy SYG
fH 01 FRTaL ML
opP BEND .
EL: 10; BN: 01
PHYAD | PHY #iuhik.
5 f PHY HubibizHEmAr (MSB) fRJeki%. %0 RVPfE 5 AL PHY HuhkH F
Hep 3 7B, it MDTO BEREEZ A PHY &5 @A F A
REGAD | ZFf7ssHudt.
KH 5 frafedsthil, mfr (MSB) fRSeKiX. 1B T8 5E ML IR ERAE X B U
il PHY N30 32 MNarfEas R i —.
TA Y ] 4
TEFF A7 2 Mk 7 BRI - B 2 1a), 2 3d N — B I B R . ik fn s A
IS ZR(E S phge, BEWE s — AN ELRE R, AT & & 2 o v £ 3h 3K 8)
MDIO {55 o %05 v B 2 18 S e ) B 28 AN LA B BRAE MDIO 51 R
P 0 . MPATENERIER, DAZTEIX I LRSI P A0 i R I E 5
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DATA | #dE. 16 A %dE.
IDLE | &R
MDIO ZFIHGIEAE N, Sl M BAAIKS), St b B BB S R P 1

BB EAE IR [a] 3 4 an ] 7-2 AN 7-3 Frso

Pre | Start Read PHY Reg Addr Turn Reg Data Idle
oP Address Around
Bit 2 2 5 5 2 16 Z
Figure 7-2. MDC/MDIO L5
Pre | Start Write PHY Reg Addr Turn Reg Data Idle
oP Address Around
Bit 2 2 5 5 2 16 Z
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Figure 7-3. MDC/MDIO 5%
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2. B/ BN B bR A AE A

3. HAFAEA 31 MEHES A 0x0000 (FJH#% 0 10

7.8.4 MMD FHFARVI

PSR WD PRAEEE, TR T 4 B A AP SR A 7. % MMD Al
AP BRIV LT 2458 13 A 14 UL,

FME AAAA 13 N, RS 14 N BIRAfF bl HEFFR 13 8
Pt CREHD , fERAFA 14 MAZGARISKLEREHE, SR MMD PN i3 17 48
5 #RAF

1) [ MMD HI77A7 a3 54

a) ¥ Function MCB FEXE N 00 (Ml , DEVAD FBHEA HAR MVD
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b) HHFRHMES N MDD ZFA7es (FifEds 14) .

¢) K Function FCEFEBUKE N 01 (K, HLhbANHME) , DEVAD
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O KBESARNEINES AN WD FiEsst Sk b i Birdifres (BESAF
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2) M MMD ZFAFas s B -
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XTI A I (RS 13)

b) FEEEEK H bR et (FER 14)

¢) ¥ Function FLEFBBN 01 (E¥atizl; bt AEHKE) , DEVAD FE&E
NFTHER MMD 25 A7 2855 B () [l — S A ikt (B 277228 13)

d) BEREEAAA A 14 1E, w2 HFs WD A f7as AN A

7.9 BIUE

SCHF TEEE 802. 3 Clause 28/40/az HANWIRIIEE. W L. MdE. FEM XA,
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CAT. 5E LUK L HEREIN, HRER : BRARIIABEE Y MDT X, BEJS R A HERIR
& HITRER AT AR EERS, PR A MDIX BF B R R R L.
RGUERH 11-bit Dy BEHLE I 28R 5 A5 30 e FRg ] T o o

7.11 LED I2E

R3S LED 5, FIidE IS page 0xDO04 ZF A7 4% 16 H & X . LED [MERINIhRE W R 3R 7-4 flr
TN
Table 7-4. FHWifiL

51 ThREdH iR

LEDO 10M Link and Active CRiE/BBHD
LED1 100M Link and Active CRi%/H:U)
LED2 1000M Link and Active (i%/H:U0)

LED 5| HImTiEit page 0xd04 ZFA78s 16 347 HE L. ZFAaRIENR 7-5, BLERAFE
W 7-6.

Table 7-5. LED ZFff#is

LINK Speed Active (Tx/Rx)
10Mbps 100Mbps 1000Mbps
LEDO Regl6 Bit0 Regl6 Bitl Regl6 Bit3 Regl6 Bit4
LED1 Regl6 Bith Regl6 Bit6 Regl6 Bit8 Regl6 Bit9 Table
LED2 Regl6 Bit10 Regl6 Bitll Regl6 Bitl3 Regl6 Bitl4 7-6.
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LED fit &%
LINK Bit Active (TX/RX) TheeHd
10Mbps 100 Mbps 1000 Mbps
LED 0 0 0 0 N/A
0 0 0 1 N/A
0 0 1 0 Link 1000
0 0 1 1 Link 1000+Active
0 1 0 0 Link 100
0 1 0 1 Link 100+Active
0 1 1 0 Link 100/1000
0 1 1 1 Link 100/1000+Active
1 0 0 0 Link 10
1 0 0 1 Link 10+Active
1 0 1 0 Link 10/1000
1 0 1 1 Link 10/1000+Active
1 1 0 0 Link 10/100
1 1 0 1 Link 10/100+Active
1 1 1 0 Link 10/100/1000
1 1 1 1 Link
10/100/1000+Active

7.12 RMERIE

2 ATAE 1000Base—T Al 10Base~T BT, W FRICEE 73 4ont MM SR BEAT B 3%
1E; f£ 100Base~TX #Ezrt, ZE Xl IETEM

75 1000Base~T i30T, BEUCHE MRS AR 145 A2 o) SR IE o AR 8 56 PR A 8
SR, T2 o ORI B s (e 2 BB RS IR A
LA

75 10Base-T BT, e R IE i KeI I 11 2 M BEBR I S0 B 7 72
75 DI 32 XARAHABINT B ED, 10Base-T EERE TSI SSmBIE: RERCITITIY,

BB R IR IR

7.13 HJE

ot i N B RS A TR AE TR, SRR EBIR, RAFHMAE 3.3V, 1A
FE b SR LDO, Hfft RGMIT #:00 10 Sffhr. ROGMII #2045

HE 10 HLEAN 3.3V, [ABFAEE 2.5V/1. 8V R Ek M DL i TPt (EMID ; RGMII

FraE 2.5V/1. 8V HLUERETT Bt &R LDO 4, o mTEE NN YR R4 .

7.14 PHY 80 (BEEALD

2ot B RIS RST n, FH TG A BEFRAL. %5 IR R, SR & 47
SR M) BOME. R ERGEBREARME, SRR K EADREF 10ms; RARE
BUR, FTEEREALT 50 ms, AAIXF PHY A7 aedEAT 5 U5 1A
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7.15 If[A|
TREPI RN R AR AR PCS [BIER 5 AP ER AR,

7.15.1 PCS ¥f[H|

T 0x0 Z 7748 0x0 A7 [14] ¥ BN 1IN, @it ROMIT K% DAL 4 i BE K £ PCS
RIEHAE L, Hid PCS B BE 2R A1 2 RGMIT Uit .

PCs PMA PMD

A
r

MAC RGMII

(Copper) | (Copper) | (Copper)

Figure 7-4. PCS [B]¥f

7.15.2 4MEEER[E]

W ARG HE RJ45:1/2 ¢ 3/64 4/5 o 7/8, SERNAIEESER I .

o~ U W =

Figure 7-5. #M¥A[A|

8 FAAMmIR
8.1 FFAFaiHRE

Table 8-1. ZFf7asiliin2y

<3t DhReHiR

LH Latch high. 8ifF & HF

RC Read-cleared. i{E%F: SHUZALEMEME HAEE

RO Read only. R

RW Read and Write. AJEA] 5

SC Self-cleared. Writing a ‘1’ to this register field causes the
function to be activated immediately, and then the field will be
automatically cleared to” 0’ . HIEZE: MiZ&EABMNEN 1 N, XM
Dife LRIl R AT, B S Z AL B 3hE 0.
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Table 8-2. ZFfEasMiif 55E X
Wt Uikl & F % REHEIR
bt @M B

=i

0 0 RW BMCR FE At g ) 25 A7 A

0 1 RO BMSR St FORTES A7 A7 A

0 2 RO PHYID1 PHY FrilZifrds 1

0 3 RO PHYID2 PHY FRiRZF17as 2

0 4 RW ANAR H 20 0 s 18 o 25 A7 A

0 5 RO ANLPAR H 2 P B % i BE 0 55 A A
0 6 RO ANER HAN VY e A7 an

0 7 RW ANNPTR HANIR N — DR IE 2 7 A
0 8 RO ANNPRR H 2P~ — DU E 7
0 9 RW GBCR 1000BASE-T #7 fill 27 17 2%
0 10 RO GBSR 1000BASE-T R 7% 25 /7 2%

0 | 11712 | RO RSVD (DA

0 13 Wo MACR MMD 37 i) 455 1) 25 A7

0 14 RW MAADR MMD Mt B 15 0] 25 A7 4
0 15 RO GBESR 1000BASE-T ¥ RS2 17 5%
0 [16717 | RO RSVD TREEAE

0 18 RW INER rh W5 e A A7 A

0 19 RO INSR WIS A3

0 [20723| RO RSVD TREEAE

0 24 RW PHYCR1 PHY G #5027 f 4 1

0 25 RW PHYCR2 PHY A #5027 f7 4 2

0 26 RO PHYSR PHY A RS TR

0 27 RO RSVD (EREADA

0 28 RW PHYCR3 PHY FH #2774 3

0 [29730| RO RSVD TREE AL

0 31 RW PAGSR DU G 27 A7 4

8.2 MMD YEMFRBET5E X

Table 8-3. MMD J3: /i ML 5 5E X

| WES B RRME FEBER TheeWwE
3 0 RW PCIR PCS Control 1 Register
3 1 RW PS1R PCS Status 1 Register
3 20 RO EEECR EEE Capability Register
3 22 RC EEEWER EEE Wake Error Register
7 60 RW EEEAR EEE Advertisement Register
7 61 RO EEELPAR EEE Link Partner Ability Register

8. 3. LED FiFamit5e X

Table 8-4. LED #FfE2sMbf 5@ X
e (bt FREME FERLK Theeitik

LED Control Register

15
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8.4. WHBIIR

8.4.1. BMCR (EAHERIEH|F/75, Address 0x00)

Table 8-5. BMCR

Bit 2R

15

Reset

WHEK BRME
i)

RW, SC

GEAB 5451728,  Address 0x00)

ThReHiR

Reset.
1. PHY reset
0: Normal operation

This bit is SC type, after a software reset
this bit will restore to 0

Register 0 (BMCR) will restore to default value
after a software reset (set Bit 0.15 to 1).

This action may change the internal PHY state
and the state of the physical link associated
with the PHY.

14

Loopback

RW

Loopback Mode.
1. Enable PCS loopback mode
0: Disable PCS loopback mode

13

Speed[0]

RW

Speed Select Bit 0.

In forced mode, when Auto—Negotiation is
disabled, page 0 reg 0 bit 6 and page 0 reg 0O
bit 13 determine the selection of device speed

Speed[1] Speed[0]:
11. Reserved
10:1000Mbps
01:100Mbps
00:10Mbps

12

AN Enable

RW

Auto—Negotiation Enable.
1. Enable Auto—Negotiation
0: Disable Auto—Negotiation

11

Power Down

RW

Power Down.

1. Power down (only Management Interface and
logic are active; link is down.)

0: Normal operation

10

Isolate

RW

Isolate.

1. RGMII interface is isolated; the serial
management interface (MDC,MDIO) is still
active. When this bit is asserted, the
PG100D(I) ignores TXD[3:0] and TXCTL inputs,
presents a high impedance on RXC, RXCTL,
RXD[3:0].

0: Normal operation

16
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Restart AN

RW, SC

Restart Auto—Negotiation.
1. Restart Auto—Negotiation
0: Normal operation

This bit is SC type,
this bit will restore to 0

after a software reset

Duplex Mode

RW

Duplex Mode.

1. Full Duplex operation

0: Half Duplex operation

This bit is valid only in force mode.

Collision
Test

RW

Collision Test.
1. Enable the collision test mode
0: Disable the collision test mode

Speed[1]

RW

1

Speed Select Bit 1.
Work in conjunction with page 0 reg 0 bit 13

5:0

RSVD

RO

000000

Reserved

8.4.2 BMSR (EAXEAIRASETFHFEE, Address 0x01)

Table 8-6. BMSR (FEAH: X fzm i 27 77 4,

Address 0x01)

AR %] Igflé RIME TiRediR
15 100Base-T4 RO 100Base-T4 Capability.
The PG100D(I) does not support 100Base—-T4mode.
This bit should always be 0.
14 | 100Base-TX RO 100Base—-TX Full Duplex Capability
(full) 1. PHY is able to perform 100Base-TX in full
duplex mode
0: PHY is not able to perform 100Base-TX in full
duplex mode
13 | 100Base-TX RO 100Base—-TX Half Duplex Capability.
(half) 1. PHY is able to perform 100Base-TX in half
duplex mode
0: PHY is not able to perform 100Base-TX in half
duplex mode
12 10Base-T RO 10Base—T Full Duplex Capability.
(full) 1. PHY is able to perform 10Base-T in full duplex
mode.
0: PHY is not able to perform 10Base-T in full
duplex mode.
11 10Base-T RO 10Base—T Half Duplex Capability.
(half) 1. PHY is able to perform 10Base-T in half duplex
mode
0: PHY is not able to perform 10Base-T in half
duplex mode
10 10Base-T2 RO 10Base—T2 Full Duplex Capability
(full) The PG100D(I) does not support 10Base-T2 mode and
this bit should always be 0.
9 10Base-T2 RO 10Base-T2 Half Duplex Capability
(half) The PG100D(I) does not support 10Base-T2 mode
This bit should always be 0.

17
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8 1000Base-T RO 1 1000Base-T Extended Status Register.
Extended 1. Device supports Extended Status Register 0xOF
Status (15)

0: Device does not support Extended Status
Register 0xOF

This register is read-only and is always set to

1.
7 RSVD RO 0 Reserved
6 Preamble RO 1 Preamble Suppression Capability (Permanently On).
Suppression The PG100D(I) always accepts transactions with
preamble suppressed
5 AuﬁO*. RO 0 Auto—Negotiation Complete
Negotiation 1. Auto—Negotiation process complete, and
Complete contents of registers

5. 6, 8, and 10 are valid
0: Auto—Negotiation process not complete

4  Remote Fault/RC, LH 0 Remote Fault.

1. Remote fault condition detected (cleared on
read or by reset).

0: No remote fault condition detected

3 Aupo—. RO 1 Auto Configured Link.
Neﬁg}i?i;on 1: PHY is able to perform Auto—Negotiation
0: PHY is not able to perform Auto—Negotiation
2 |Link Status| RO 0 Link Status
1: Linked
0: Not Linked
This register indicates whether the link was lost
since the last read
For the current link status, either read this
register twice or read
register bit 17.10 Link Real Time.
1 Jabber RC, LH 0 Jabber Detect
Detect 1: Jabber condition detected
0: No Jabber occurred
0 Extended RO 1 1: Extended register capabilities, always 1
Capability

8.4.3. PHYID1 (PHY #riR&#F%% 1, Address 0x02)

Table 8-7. PHYID1 (PHY ARiH%Zi47#% 1, Address 0x02)
IhReHEiR

15:0 OUI_MSB RO |01 1000 0010 0000Organizationally Unique Identifier Bit
3:18.
00

Always 01 1000 0010 0000 00

18
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8.4.4. PHYID2 (PHY #niR&Ff7%s 2, Address 0x03)

Table 8-8. PHYID2 (PHY ARiHZFf7#% 2, Address 0x03)

Bit 2R iERE BRINME TRk
15:10 OUI LSB RO 101101 [(Organizationally Unique Identifier Bit
19:24.

Always 101101.
9:4 Model Number RO 000001 Manufacture’ s Model Number
3:0 Revision Number RO 0001 [Revision Number

8.4.5. ANAR (EIHEELEFHFEE, Address 0x04)

Table 8-9. ANAR (HZIPIFIIE S & 74y, Address 0x04)

ZFR i g%’é RIME ThReiid
15 NextPage RW 0 1. Additional next pages exchange desired
0: No additional next pages exchange desired
14 RSVD RO 0 Reserved
13 |Remote Fault| RW 0 1. Set Remote Fault bit
0: No remote fault detected
12 RSVD RO 0 Reserved
11 Asymmetric RW 0 1. Advertise support of asymmetric pause
PAUSE 0: No support of asymmetric pause
10 PAUSE RW 1 1. Advertise support of pause frames
0: No support of pause frames
9 100Base-T4 RO 0 1. 100Base-T4 support
0: 100Base-T4 not supported
8 100Base—-TX RW 1 1. support of 100Base-TX full-duplex mode
(Full) 0: Not advertised
7 100Base—-TX RW 1 1. Advertise support of 100Base-TX half-duplex mode
(Half) 0: Not advertised
6 10Base-T RW 1 1. Advertise support of 10Base-TX full-duplex mode
(Full) 0: Not advertised
5 10Base-T RW 1 1. Advertise support of 10Base—TX half-duplex mode
(Half) 0: Not advertised
4:0 S?}Qéﬁfr RO 00001 [Indicates the PG100D(I) supports IEEE 802.3
ie

Note 1: {X>5H 55 [ 5) i B #EEE BT IFT, RS 4 B A 243, AR K1
FE HEEN (0 ] 0 FHFEAE 15 (TE 1) . FHEEFME (0 7 0 FHEEE 9 (VB
1), BLEMHEMEL (0 7 0 FHFEHRE 11 7)) MEBREDIHE IE# TR,

Note 2: ZrliiGE/IEL S 1000Base~T, &5/ 2 IR KN T HE F— TR HATF—
T fEHim K, iwdd 0 W 4 GFfFrard 15 (LB 0.
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8.4.6. ANLPAR (E3IhRXoiee 137 2%, Address 0x05)

Table 8-10. ANLPAR (EZBhIhEixTiRAE /15 17es, Address 0x05)
2R wg% HRINE ThaeHiR

Next Page Indication.
15 Next Page RO 0 1. Link partner has Next Page ability
0: Link partner does not have Next Page ability

Acknowledge.
14 ACK RO 0 1. Link partner has received link codeword
0: Link partner has not received link codeword.

Remote Fault indicated by Link Partner.

13 |Remote Fault| RO 0 1. Link partner has detected remote fault
0: Link partner has not detected remote fault.
12 RSVD RO 0 Reserved
Technology Received Code Word Bit 11:5.
11:5 Ability RO 10000000
Field
4-0 Selector RO 00000 Received Code Word Bit 4:0

Field

Note: 74fF bit page 0 reg 1 bits (HEIMRmMEFL) Ff:, Zom IRTFARE,
HIAE 5 BB B

8.4.7. ANER (EHIIHEY BFF2, Address 0x06)

Table 8-11. ANER (HBIIET EZF (745, Address 0x06)

2R %] g?’é SIME DhReHE IR
15:5 RSVD RO 0x000 Reserved.
4 Parallel |RC, LH 0 1. A fault has been detected via the Parallel
Detection Detection function
Fault

0: A fault has not been detected via the Parallel
Detection function

3 |[Link Partner| RO 0 1. Link Partner supports Next Page exchange
Neéﬁxifge 0: Link Partner does not support Next Page exchange
2 | Local Next RO 1 1. Local Device is able to send Next Page
Page Able This bit should always be 1.
1 Page RC, LH 0 |l. A New Page (new LCW) has been received
Received 0: A New Page has not been received
0 |[Link Partner| RO 0 1. Link Partner supports Auto—Negotiation
Auto— 0: Link Partner does not support Auto—Negotiation
Negotiation
capable

Note: HEH2 bit page 0 reg 1 bitsh (HBNE kbR &) 18R TEH G, #1748 6
A HET 3%
8.4.8. ANNPTR (EHBIHE T —R KIEFFS, Address 0x07)

Table 8-12. ANNPTR (HZIWIE F— WKL /745, Address 0x07)
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Bit 2R ﬂilg?f% N Theeiik
Next Page Indication.
15 Next Page R 0 1. More next pages to send
0: No more next pages to send
Transmit Code Word Bit 15.
14 RSVD RO 0 Reserved
Message Page
13 Message Page| RW 1 L. Message Page
0: Unformatted Page
Transmit Code Word Bit 13
Acknowledge 2
12 Acknowledge RW 0 1. Comply with the message received
2 0: Cannot comply with the message received
Transmit Code Word Bit 12.
Toggle Bit
1 Toggle RO 0 Transmit Code Word Bit 11.
10:0 Ujgzizii:;d R 0x001 Content of Message/Unformatted Page
Field Transmit Code Word Bit 10:0.

8.4.9 ANNPRR (EZIHE F—EWK#HFH, Address 0x08)

Table 8-13 ANNPRR (HZIR F— TN /7 4%, Address 0x08)

LR TiERE  BRIME TiRedid
1. Additional next pages follow
15 Next Page RO 0 0: Sending last next page

Received Link Code Word Bit 15
1. Acknowledge

14 | Acknowledge RO 0 0: No acknowledge

Received Link Code Word Bit 14.
1. Formatted page

13 |Message Page RO 0 0: Unformatted page

Received Link Code Word Bit 13
1. Comply with message

12 Acknogledge RO 0 0: Cannot comply with message
Received Link Code Word Bit 12.
Toggle Bit.
1 Toggle kO 0 Received Link Code Word Bit 11.
Message/ Content of Message/Unformatted Page.
10:0 | Unformatted RO 0x00 [Received Link Code Word Bit 10:0.
Field

Note: (X4 bit page 0 reg 1 bith (HBJIE T/HIRENT) B hiE EklG, w17 8 1
HHE A HA

8.4.10 GBCR (1000BASE-T #&#l|#%f7%s, Address 0x09)
Table 8-14 GBCR (1000BASE-T #5i#i%i/7#%, Address 0x09)

Bit 2R ViRRE BRIME ThaedE R
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Test Mode Select.
000: Normal Mode
001: Test Mode 1 — Transmit Waveform Test'
010: Test Mode 2 — Transmit Jitter Test
15:13| Test Mode RW 000 |(MASTER mode)
011: Test Mode 3 — Transmit Jitter Test
(SLAVE mode)
100: Test Mode 4 — Transmit Distortion Test
101, 110, 111: Reserved
MASTER/SLAV Enable Manual Master/Slave Configuration.
12 E Manual RW 0 1. Manual MASTER/SLAVE configuration
Configurati 0: Automatic MASTER/SLAVE configuration
on Enable
MASTER/SLAV Advertise Master/Slave Configuration Value
11 .E . RW 0 1. Manual configure as MASTER
Configurati .
on Value 0: Manual configure as SLAVE
Advertise Device Type Preference
10 | Port Type RW 0 |l. Prefer multi—port device (MASTER)
0: Prefer single port device (SLAVE)
1. Advertise 1000BASE-T full-duplex
g | 1000BASE-T RW | capability
Full Duplex 0: Advertise no 1000BASE-T full-duplex
capability
8 RSVD RO 0 Reserved
7:0 RSVD RO 0x00 Reserved

Note 1: #{7#% page 0 reg 9 bit 12:9 HIAIE A= VB4R, w#EHHE (page 0
reg 0 bit 9) EEFEERII I =450

Note 2: %?bj§ page 0 reg 9 bitl2=0 , W Bit page 0 reg 9 bit 11 fl page 0 reg 9
bitl0 FIE VWM

8.4.11 GBSR (1000BASE-T JRZAZFF2:, Address 0x0A)

Table 8-15 GBSR (1000BASE-T JIR&ZF17 8%,

Address 0x0A)

R PiiRR BRiME DIRedR
Master/Slave Manual Configuration Fault
MASTER/SLAVE| po e Detected. . .
15 |Configuratio H 0 1. MASTER/SLAVE configuration fault detected
n  Fault 0: No MASTER/SLAVE configuration fault detected
MASTER/SLAVE Master/Slave Configuration Result
14 |Configuratiol o 0 1. Local transmitter is MASTER
Resofhtion 0: Local transmitter is SLAVE
Local Local Receiver Status
13 Receiver RO 0 1. Local receiver OK
Status 0: Local receiver not OK
Remote Remote Receiver Status
12 Receiver RO 0 1. Remote receiver OK
Status 0: Remote receiver not OK
Link Partner Link Partner 1000BASE-T Full Duplex Capability.
1000BASE-T 1. Link partner is capable of 1000BASE-T full
11 Full RO 0 duplex
Duplex 0: Link partner is not capable of 1000BASE-T
Capability full duplex
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Link Partner 1000BASE-T Half Duplex Capability.

Link Partner 1. Link partner is capable of 1000BASE-T half
10 | 1000BASE-T |  pq o [duplex
Half Duplex 0: Link Partner is not capable of 1000BASE-T
Capability half duplex
9:8 RSVD RO 00 [Reserved
ldle Error Idle Error Counter.
7:0 Count RO 0x00 [The counter stops automatically when it reaches

0xff.

8.4.12 MACR (MMD V5 & &5 7788, Address 0x0D)

Table 8-16 MACR (MMD 15 i#= %35 7%, Address 0xOD)

GR VilaRE  BRIME TIRedR
00: Address
01: Data with no post increment
15:14| Function WO 00 10: Data with post increment on reads and
writes
11. Data with post increment on writes only
13:5 RSVD RO 0x000 [Reserved
4:0 DEVAD WO 0x00 |Device Address.

8.4.13 MAADR (MMD Hihb¥i#E 15 & 72%, Address 0xOE)

Table 8-17 MAADR (MMD bl %4417 in] 27 /7 %%, Address 0xOE)

2R VilRE  BRME Th BEf IR

13.15:14 = 00
MMD DEVAD’ s address register 13.15:14 = 01, 10,
15:0 |Address Data RW 0x0000 pr 11

MMD DEVAD’ s data register as indicated by the
contents of its address register

8.4.14 GBESR (1000BASE-T ¥ BIREBF/EEE, Address 0xOF)

Table 8-18 GBESR (1000BASE-T # ARG Z /745, Address 0xOF)

2R EES N ThReHhiR

15 1000BASE-X FD RO 0 1. 1000BASE-X full duplex capable
0: Not 1000BASE-X full duplex capable
14 1000BASE-X HD RO 0 1. Not 1000BASE-X half duplex capable
0: Not 1000BASE-X half duplex capable
13 1000BASE-T FD RO 1 1. 1000BASE-T full duplex capable
0: 1000BASE-T full duplex capable
12 1000BASE-T HD RO 1 1. Not 1000BASE-T half duplex capable
0: Not 1000BASE-T half duplex capable
11:0 RSVD RO 0x000 [Reserved

8.4.15 INER (Wi HEEE/FES, Address 0x12)

Table 8-19 INER (HHiffREZ /745, Address 0x12)
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Bit b8 TiERA BINE TiReHiR
15:14 RSVD RW 00 Reserved
1. Interrupt Enable
Speed Change 0: Interrupt Disable
13 Int ¢ RW 0 )
nterrup Setting this bit to 0 only masks a speed
change interrupt event in the Pin INT n
1. Interrupt Enable
12 False Carrier RW 0 0: Interrupt Disable
Interrupt Setting this bit to 0 only masks a false
carrier interrupt event the Pin INT n
1. Interrupt Enable
Symbol Error 0: Interrupt Disable
11 1 RW 0
nterrupt Setting this bit to 0 only masks a symbol
error interrupt event in the Pin INT n
1. Interrupt Enable
0 Jabber - . 0: I@terrupt D}sable .
Interrupt Setting this bit to 0 only disables the
jabber interrupt event in the Pin INT n
9:8 RSVD RW 0  Reserved
1. Interrupt Enable
0: Interrupt Disable
7 PME Interrupt RW 0 Setting this bit to 0 only disables the
PME interrupt event in the Pin INT n
6:5 RSVD RW 0 Reserved
1. Interrupt Enable
Link S 0: Interrupt Disable
4 Ink Status RW 0 Setting this bit to 0 only disables the
Change link status change interrupt event in the
Interrupt Pin INT _n
1. Interrupt Enable
Auto— 0: Interrupt Disable
Negotiation Setting this bit to 0 only disables the
3 Completed RW 0 auto—negotiation completed interrupt
Interrupt event in the Pin INT n
1. Interrupt Enable
) Page Received - 0 0: Iéterrupt D%sable .
Interrupt Setting this bit to 0 only disables the
page received interrupt event in the Pin
INT n
1 RSVD RW 0 Reserved
1. Interrupt Enable
Auto 0: Interrupt Disable
0 Negotiation R 0 Setting this bit to 0 only disables the
Error auto negotiation error interrupt event in
Interrupt the Pin INT n
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8.4.16 INSR (HHRIRATFHFEE,

Table 8-20 INSR (T WRRZS B fEwS,

Address 0x13)

Address 0x13)

Bit B PR BRIAME ThReH IR
15:14 RSVD RO 00000 [Reserved
1 : Speed Change detected
1 d Ch RO, R
3 Speed Change 0, RC 0 0 : No Speed Change detected
. 1 : False Carrier detected
12 False Carrier | RO, RC 0 0 : No False Carrier detected
1 : Symbol Error detected
11 bol E RO, R
Symbol Error 0, RC 0 0 : No Symbol Error detected
1. Jabber detected
10 Jabber RO, RC 0 0: No jabber detected
9:8 RSVD RO 0  Reserved
1. WOL event occurred
7 PME RO, RC 0 0: WOL event did not occur
6:5 RSVD RO 0 Reserved
Link Status 1. Link status changed
4 Change RO, RC 0 0: Link status not changed
Aupo—' 1. Auto—Negotiation is completed
3 Negotiation | RO, RC 0 0: Auto—Negotiation is not completed
Completed
. 1. Page received
2 Page Received| RO, RC 0 .
0: Page not received
1 RSVD RO o [eserved
Au@o—. 1. Auto—Negotiation Error
0 Neggﬁiﬁilon RO, RC 0 0: No Auto—Negotiation Error

8.4.17 PHYCRl (PHY FAHIEHIFHER 1,

Table 8-21 PHYCR1 (PHY A I=HI%474% 1, Address 0x18)

Address 0x18)

Bit 2R iR BRIME TR
15:14 RSVD RO 00 Reserved
1. A broadcast from MAC (A command with PHY
13 PHYAD O Enable RW 1 address = 0) is Valid. MDC/MDIO will
- respond to this command
12:10 RSVD RO 0 Reserved
1. Enable Manual Configuration of MDI mode
MDI Mode 0: Disable Manual Configuration of MDI mode
9 M RW 0
anual
Set the MDI/MDIX mode.
1: MDI
8 MDI Mode RW 1 0: MDIX
This bit will take effect only when page 0
reg 24 bit 9 = 1.
7 TX CRS Fnable RW 0 1. Assert CRS on transmit '
0: Never assert CRS on transmit
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PHYAD Non-zero

1. ThePG100D(I) with PHYAD[2:0] = 000 will
latch the first non—zero PHY address as its

6 Detect RW 0 own PHY address
5 RSVD RO 0 Reserved
1. Check preamble when receiving an

4  |Preamble Check — py 1  MDC/MDIO command

Enable 0: Do not check preamble

Jabbgr 1. Enable Jabber Detection
3 Detection RW 1 0: Disable Jabber Detection

Enable
2:0 RSVD RO 0 Reserved

8.4.18 PHYCR2 (PHY B #EH|FFSE 2, Address 0x19)

Table 8-22 PHYCR2 (PHY FAA{&E#|Z7 (745 2, Address 0x19)

2R ViRRE BRNE DhReHIR
15:12 RSVD RO 0000 Reserved
Frequency Select of the CLKOUT Pin
CLKOUT 1: 125VHy
11 Frequency RW 1
Select 0: 25MHZ
10:4 RSVD RO 0000000 Reserved
1. Enable Spread-Spectrum Clocking (SSC)
on RXC output
3 RXC SSC Enable Ri 0 0: Disable Spread—Spectrum Clocking (SSC)
on RXC output
2 RSVD RO 0 Reserved
1. RXC Clock Output Enabled.
! RXC Enable RO O 0: RXC Clock Output Disabled
1. CLKOUT Clock Output Enabled
0 |CLKOUT Enable) RV L 0: CLKOUT Clock Output Disabled.

8.4.19 PHYSR (PHY RAERSHHEE,

Table 8-23 PHYSR (PHY FAEIRZASZIEEL,

Address 0x1A)

Address 0x1A)

Bit ZHR Vi RA  BRIAME ThReHER
15:14 RSVD RO 00 Reserved
MDI status
13 MDI plug RO 0 1 : Plugged ;
0 : Unplugged
Auto— Auto Negotiation Status
12 Negotiation RO 1 1. Enable
Enable 0: Disable
Device is in Master/Slave Mode.
11 Master Mode RO 0 1. Master mode
0: Slave mode
10:6 RSVD RO | ooooo [eserved
Link Speed
11. Reserved
5:4 Speed RO 01 10: 1000Mbps
01: 100Mbps
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00: 10Mbps

Full/Half Duplex Mode
3 Duplex RO 0 1. Full duplex
0: Half duplex
Real Time Link Status.

Link . .
2 (RealTime) RO 0 1. Link is OK
0: Link is not OK
MDI/MDI Crossover Status
1 MDIigrossover RO 0 1: WDI
tatus
0: MDI Crossover
0 Jabber RO 0 Real Time Jabber Indication.
(Real Time) 1. Jabber Indication

0: No Jabber Indication

8.4.20 PHYCR3 (PHY A 154l &FFE8% 3, Address 0x1C)

Table 8-23 PHYCR3 (PHY FAH =27 47%% 3, Address 0x1C)

ZK ViRE  BRINME TIReHiR
15:5 RSVD RO 0x000 [Reserved
4 INT n/PME n RW 0 Pin INT n/PME n function select:
Select 1: PME n
0:INT n
3:0 RSVD RO 0000 Reserved

8.4.21 GPAGSR (¥R HEFEFHF2, Address OxIF)

Table 8-24 GPAGSR (¥ JE UL FF 745,  Address 0x1F)

Bit B PR AE BRINE DhReHiR
15:12 RSVD RO 0000 Reserved
11:0 | Ext_Page Sel RW 0x000 |Page Select

0x000: Page 0 (default page)

8.4.22 PCIR (PCS #7758, MMD Device 3, Address 0x00)

Table 8-25 PCIR (PCS %l %747 %%, MMD Device 3, Address 0x00)

Bit R ViRE EBRME DhReHiR
15:11 RSVD RO 0x00 [Reserved
10 Clock Stop R 0 1. PHY stops RXC when receiving LPI
Enable 0: RXC not stoppable
9:0 RSVD RO 0x000 Reserved

8.4.23 PSIR (PCS REFFESE, MM Device 3, Address 0x01)

Table 8-26 PSIR (PCS JRASZ /745, MMD Device 3, Address 0x01)

Bit &R ViRRE BAE TheReHR
15:12 RSVD RO 0x0 [Reserved
11 TX LPI RO, LH 0 1. TX PCS has received LPI
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Received 0: LPI not received
RX LPI 1. RX PCS has received LPI
10 Received RO, LH 0 0: LPI not received
9 TX LPI RO 0 1. TX PCS is currently receiving LPI
Indication 0: TX PCS is not currently receiving LPI
8 RX LPI RO 0 1. RX PCS is currently receiving LPI
Indication 0: RX PCS is not currently receiving LPI
7 RSVD RO 0 Reserved
6 Clock Stop RO | 1. MAC stops TXC in LPI
Capable 0: TXC is not stoppable
5:0 RSVD RO 0x00 [Reserved

8.4.24 EEECR (EEE BB /1% 178%, MMD Device 3, Address 0x14)

Table 8-27 EEECR (EEE f8/JZif7#5, MMD Device 3, Address 0x14)

gy i P RR BRIME Vi)
15:3 RSVD RO 0x0000 Reserved
. 1. EEE is supported for 1000BASE-T
2 1000BASE-T EER RO ! 0: EEE is not supported for 1000BASE-T
3 1. EEE is supported for 100BASE-TX
! 100BASE-TX EEE kO ! 0: EEE is not supported for 100BASE-TX
0 RSVD RO 0 Reserved

8.4.25 EEEWER (EEE MiPE4EiRZF/EES, MMD Device 3, Address 0x16)

Table 8-28 EEEWER (EEE MifiiHiRZ5 4%, MMD Device 3, Address 0x16)

B ERAE BAE ThReH R
Count wake time faults where the PHY fails to

complete its normal wake sequence within the time
required for the specific PHY type

15:0 EEE(yake Error RC 0
ounter

8.4.26 EEEAR (EEE #45¥F 7755, MMD Device 7, Address 0x3C)

Table 8-29 EEEAR (EEE @75 %7/7%5, MMD Device 7, Address 0x3C)

g4 ViR E EBRIAME TIReHiR
15:3 RSVD RO 0x0000 [Reserved
Advertise 1000BASE-T EEE Capability.
2 1000BASE-T EEE| RW 1 1. Advertise

0: Do not advertise

Advertise 100BASE-TX EEE Capability.
1 100BASE-TX EEE RW 1 1. Advertise

0: Do not advertise

0 RSVD RO 0 Reserved
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8.4.27 EEELPAR (EEE Xt%ift /1251725, MMD Device 7, Address 0x3D)

Table 8-30 EEELPAR (EEE X}uijfg 1% 7%%, MMD Device 7, Address 0x3D)
Bit 2R ViRIREL BRINE IhReHEiR
15:3 RSVD RO 0x0000 [Reserved

1. Link Partner is capable of 1000BASE-T EEE
g | L TOQOBASETT] go 0  0: Link Partner is not capable of 1000BASE-T EEE

1. Link Partner is capable of 100BASE-TX EEE

1 |LP 100BASE-TX|  pg 0 |0: Link Partner is not capable of 100BASE-TX EEE

EEE

0 RSVD RO 0 Reserved

8.4.28 LCR (LED ##|%1E%%, Page 0xD04, Address 0x10)

Table 8-31 LCR (LED %% f7#%, Page 0xD04, Address 0x10)

Ey S TiERA BIME ThReHER
15 RSVD RO 0 Reserved
7 LED2 ACT RW ) LED2 Active Indication
13 LED2 LINK 1000 RW 1 1000Mbps LED2 Link Indication
12 RSVD RO 0 Reserved
11 LED2 LINK 100 RW 0 100Mbps LED2 Link Indication
10 LED2 LINK 10 RW 0 10Mbps LED2 Link Indication
9 LEDI ACT RW ) LED1 Active Indication
8 LED1 _LINK 1000 RW 0 1000Mbps LED1 Link Indication
7 RSVD RO 0 Reserved
6 LED1 LINK 100 RW 1 100Mbps LED1 Link Indication
5 LED1 LINK 10 RW 0 10Mbps LED1 Link Indication
4 LEDO_ACT RW ) LEDO Active Indication
3 LEDO _LINK 1000 RW 0 1000Mbps LEDO Link Indication
2 RSVD RO 0 Reserved
1 LEDO LINK 100 RW 0 100Mbps LEDO Link Indication
0 LEDO LINK 10 RW 1 10Mbps LEDO Link Indication

9 FESH

9.1 4%t KB ElE

2 06 e KA E (B N A BT RE AR 52 IR PR 250, i H 30 B 2 i Al 1R 7K A PR 43
W, Bisemastr i Ao Sl M. BRIEREUWHE, T HES LI
(GND) NZHERIHE.
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Table 9-1. #a%ii K& EE

5 S s/ME mAE LKA
DVDD33, AVDD33 Supply Voltage 3.3V -0.3 3.6 \
AVDDL, DVDDL Supply Voltage 1.1V -0.1 1.32 \

2.5V RGMII/GMIT Supply Voltage 2.5V -0.2 2.8 \
1.8V RGMIT Supply Voltage 1.8V -0.2 2.3 V
3.3V DCinput Input Voltage -0.3 3.6 V
3. 3V DCoutput Output Voltage
1.1V DCinput Input Voltage -0.3 1.32 V
1.1V DCoutput Output Voltage
NA Storage Temperature -55 +125 C

9.2 HEITIEXMHF

Table 9-2. HEFE TR

iR Elli:| B/ME BRE BKRKE B
{8 VDD DVDD33, AVDD33 2.97 3.3 3.63 v
AVDDL, DVDDL 1. 05 1.1 1.15 i
2.5V RGMIT/GMIT 2.925 2.5 2.75 i
1.8V RGMIT 1.62 1.8 1.98 v
TAEIEREE TA (PG1OODD) - 0 - 70 C
TAEEREE TA (PG1OODI) - -40 - 85 C
EsR - - - 125 ‘C

9.3 WHIRER

Table 9-3. Crystal Requirements

75 SEUL /AR F A B/ME HAE BKE BN

F T ARSI - 25 - MHz

FT LSS -50 - +50 ppm

Duty Cycle HE L SER BN 52 40 - 60 %
Tr ETFSETE (10% — 90% ) - - 10 ns

Tf TREASIE ¢ 10% — 90% ) - - 10 ns

V peak to peak UE—UEAE e 3.0 3.3 3.6 v

9.4 DC ¥tk

WA
VDD33, AVDD33 | 3.3V Supply Voltage -

2.97 3.3 3.63 v
‘MDIO/RGMH 1/0 2.5V RGMIT Supply - 2.25| 2.5 2.75 v
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MDIO/RGMIT I/0{1.8V RGMII Supply Voltage - 1.62] 1.8 1.98 v
DVDDL, AVDDL | 1.1V Supply Voltage - .06 | 1.1 | 115 | V
Voh (3.3V) Minimum High Level Output - . 9%xVDD3 - VDD33 + V
Voltage 3 0.3
Voh (2.5V) |Minimum High Level Output| - L9%VDD2| - | VDD25 + | V
Voltage 5 0.3
Voh (1.8V) |Minimum High Level Output| - L9%VDD1| - | VDDI8 + | V
Voltage 8 0.3
Vol (3.3V) | Maximum Low Level Output - -0.3 - 0. 1%VDD33| V
Voltage
Vol (2.5V) | Maximum Low Level Output - -0.3 - 0. 1%VDD25| V
Voltage
Vol (1.8V) | Maximum Low Level Output - -0.3 - 0. 1%VDD18| V
Voltage
Vih (3.3V) Minimum High Level Input - 2.0 - - V
Voltage
Vil (3.3V) Maximum Low Level Input - - - 0.8 V
Voltage
Vih (2.5V) Minimum High Level Input - 1.7 - - V
Voltage
Vil (2.5V) Maximum Low Level Input - - - 0.7 '
Voltage
Vih (1.8V) Minimum High Level Input - 1.2 - - '
Voltage
Vil (1.8V) Maximum Low Level Input - - - 0.5 '
Voltage
Tin Input Current Vin=VDD33 0 - 0.5 HA
or GND
9.5.1. MDC/MDIO Kff%
MAC to PHY
MDIO Setup/Hold Time
_ MDC
RTL8211E/
RTL8211EG MDIO MAG
PHY to MAC

MDIO Vaild from MDC Rising Edge

Figure 9-1. MDC/MDIO #ESZHFIA]. LREFESTE] & MDC _EFHAY A 2 e X

MDC/MDIO B} - HEEND
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3
A o ¥ :
IH(min)
MDC — =/ — — & — VIL (max)
b T b
MDIO T _—_—— T NNy v .
Sourcedby j}gz L géi _______ i i)
STA N 7 IL (max)
ts
MDIO
Sourcedby ~ T T T T T T T 7] j}g%g I ~ Vin(min)
PHYy —— — — T ] ——— — ViL(max)

Figure 9-2. MDC/MDIO ¥R JF& 3

Table 9-5. MDC/MDIO PRI ¥ 2%k

5 iR B/AME BXIE AL
tl MDC High Pulse Width 32 - ns
t2 MDC Low Pulse Width 32 - ns
t3 MDC Period 80 - ns
t4 MDIO Setup to MDC Rising Edge 10 - ns
th MDIO Hold Time from MDC Rising 10 - ns

Edge
t6 MDIO Valid from MDC Rising Edge 0 60 ns

9.5.2. RGMII KA
T 1T I 5 O Eh 1 B VR B, DR I el 5 B 2 1) (R A R R 2 B B R

WAIEHR TAE. B 9-3 IR T ROGMIT BN, SNARZERIER (TXC) 90 pu 50 4E B iy ok (1
AR R
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|
|
|

TXC (at Transmitter) :

TXDLY=0
|
: TskewT
TXD[3:0], TXCLT >< ><

TXC (Source of Data)
(Internal delay added)

TXD[3:0], TXCLT >< >< >€atupﬂ4— >

—{ TholdT |

TXC (at Receiver) 4/—\—_7 TholdR x

—p» TsetupR-4—

Figure 9-3. RGMIT Bf/FEHE=, (For TXC)

Kl 9-4 JE7R ROMIT BEzUR, ONRWoimtef RXC HG0 P & i 7 AL O I P 250
R
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RXC (at Transmitter)
RXDLY=0 ]
| TskewT
- -
=
RXD[3:0], TXCLT >< >< | i ><
|
o
H :
TskewR +: :4—
: :
RXC (at Receiver) : |
|

RXC (Source of Data)
RXDLY =1
(Internal delay added)

RXD[3:0], TXCLT >< >< $<etupT<—

—  TholdT |a&—

RXC (at Receiver) J—\—j TholdR &

—p=TsetupR -

Figure 9-4. RGMII W/F#ER, (For RXC)

Table 9-5. RGMIT ¥4k

TGCC Clock Cycle Duration (1000Mbps) 7.2 8 8.8 ns
Clock Cycle Duration (100Mbps) 36 40 44 ns
Clock Cycle Duration (10Mbps) 360 400 440 ns
Duty G Puty Cycle for 1000 45 50 55 %
Duty T  Duty Cycle for 10/100 40 50 60 %
tR TXC/RXC Rise Time (20% 80%) - - 0.75 ns
tF TXC/RXC Fall Time (20% 80%) - - 0.75 ns
TsetupT Data to Clock Output Setup (at transmitter 1.2 2 - ns
integrated delay)
TholdT  Data to Clock Output Hold (at transmitter 1.2 2 - ns
integrated delay)
TsetupR Data to Clock Input Setup (at receiver integrated 1.0 2 - ns
delay)
TholdR  Data to Clock Input Hold (at receiver integrated 1.0 2 - ns
delay)
TskewI — Data to Clock Output Skew (at transmitter) -0.5 0 0.5 ns
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TskewR

ata to Clock Input Skew (at receiver) 1 1.8 2.6

This implies that PC board design will require

clocks to be routed such that an additional trace

delay of greater than 1.5ns and less than 2.0ns
ill be added to the associated clock signal.

ns

10 HUBR T

40 BB QFN, 5mmX5mm, HEEEE 0. 75mm.

TOP VIEW SIDE VIEW BOTTOM VIEW
IERLE IUEIHES HHLE
D Nd
| I
] JUUUU!UU{UUL
1 PIN1 ; = I h =1
2 =il | ) [ ’ g 2
| Sl | S
—————+—————E S——— - Neﬁ%_‘__+___%_
| - I (-
| gg | D2 Eg
| | d |
I nnaonMNNANN_ 1t
l - ep*— —*JJ‘—‘ 1
SIDE VIEW
NS
| }
I‘LI"I_I'LI_I_I—UI.J'I_I_I_I—I_I—UI ‘ A

A1 A2
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AU/ mm

TR | ME | JUOE | BE
SYMBOL MIN NOMINAL MAX

A 0.70 0.73 0.80
Al = 0.02 0.05
A2 0.203 REF
0.15 0.20 025
4,90 5.00 2.10
De 3.60 3.70 3.80
E 4.90 5.00 5.10
Ee 3.60 3.70 3.80
e 0.40 BSC
K 0.20 0.25 0.30
L 0.35 0.40 0.45
h 0.30 035 0.40

Ne 3.60 BSC
Nd 3,60 BSC
‘ —
11 ITHER
) B3
PG100D 40pin QFN

PG100DI 40pin QFN TMkZK
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