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FEJERTTHIIZE 1 et 14
BEFHITIEIH oottt 16
BT TR <o 16
BEFIHIIITIL <vvoevee ettt 16
TIAFBRULIH (oo 19
AR BT BEFNGIIE T oo 19
TIATARIUE ELFUZR oo 19
BEAT R IIRE/ T oot 19
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F1E B

ZX2AAS500 15 FSEE GE LK (RIS 5 ) B2 L ) Dhie, 5¢ % 802.3 & I
10M/100M/1000M PHY [EEARTHRERIY FE T AE. A F R H 5 et #2445 10/100/1000
BASE-T #%[1, [AII Al LU RGMIN 2 1133542 =38 LUK MAC.

1.1 i

ZX2AA500 ) FHAEFE R

® U HFRGMII-COPPER[ TAEREE, MACHEIIRGMIMEE I A i, A 7rl
A4 % F5£10BASE-T/100BASE-TX/1000BASE-T#% [

® MW AV RECT TACE, Ml 410/100/1000 =FlH . 40T
R MR (2 PR R T-1000BASE-T)

SCRFI0BASE-THL T, fEAE I ARDR dl 2R, A% 4R A/ T-100K
SCHFI00BASE-TXHL I, fEATHIARRE ML IS 2N, A 4miE 25 AV T-100K
SCHFI000BASE-THLIH,  (EAT AR FR ML RE N, A& ik 2 A/ T-100K
S HFEEEL)fE

SZFFMDI/MDIX [ A8 S HE AT IR (112 42 ot B RS e
SCHEMDIZ PRI S DR, 7 {PCB AL

RGMIIE: 1 SZFEFRGMIN V2,010, $ 4t 1EH R AR I A5

RGMI 32 1 3K 2) e ) ] 14

FEAEMDIOE: T HF-CPUV Il

S FFIEEE 1149.1 JTAGHIfiE

56pin VQFNE2E, AMEEZEE7mm x 7mm

1.2 NMNHAYR

A& F T RGMII-COPPER 5t Ll_ RGMII 422182 3] MAC,il i COPPER 4% 1113%
B . A SZ4F 10/100/1000BASE-T =3, #4t [3 Bhpg A1 T e A X

Twisted
MAC RGMII 7ZX2AA500 |« Magnetics |€| RJ45 [« Pair
W Cable

| 25MHZ |
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F2E.

T REfRj A

AR RERE B s

COPPER:
10BASE-T
100BASE-TX
1000BASE-T

RESET

CLOCK

Gigabit GMII Parallel MAC
P interface

Ethernet PHY (GMTT2RGMTT)

CRM Management

—

2-1 RGN REAER]

—» RGMII

—» MDIO

ASH EE M GE PHY B, GMII/RGMII 32 1L At . P47 2o Er AR e L I A2

PR K o

RIETTI E, A N MAC B2 RGMIL B, 3EAT WU RAE R 554 g, 5
ek GMIELHE, 2 5K BE ok 10M/ 100M/ 1000M FR) A HE HEL T 850 Aot 25 .

BT b, AR SR 10M/ 100M/ 1000M [RAR AEH 1 808, 3 GMIL 3
i, ZJa AT RAERIAL 58 IS 45, 4 oh RGMIL B4, 183 RGMI 1 K% 3] MAC.

A IR MEAE MDIO e B4z F1/LED IR W 7nde 1 /rb ez 11/ atd 11 45
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$IZE. BOWH

3.1 R
ASHERAG T R HE B S 0% 31 %

& 3-1 EMEMREA

B S JE R
| Input
(0] Output
10 Bi-Directional Inputand Output
PU Internal Pull Up During Power On Reset
PD Internal Pull Down During Power On Reset
Power
G Ground

3.2 WBHEAED

* 3-2 HHELHZOTIR

. " (=4 R —y N .
f B st | | g | RS | PR | R B
clock select
CLKSEL 1 6 | VDD3P3 LVCMOS PD 0: CMOS 25M clock
1: 25MHZ Crystal Oscillator input,
CLK25 1 31 | VDD3P3 LVCMOS CMOS 25M clock
AVDD33 . .
CKXTAL1 1 45 | 0SC - 25MHZ Crystal Oscillator input.
CKXTAL2 1 44 (0] AVCD)E?— 25MHZ Crystal Oscillator output.
125MHz Reference Clock Generated
cudios 1 9 o VDD3P3 LVEMOS from Internal PLL. This pin should be
kept floating if the 125MHz clock is
not used by MAC.
Hardware Reset. Active low. Fora
complete PHY reset, this pin must be
PHYRSTB 1 25 | VDD3P3 LVCMOS asserted lowfor atleast 10ms. All
registers will becleared aftera
hardwarereset.

A EROR B SRR SRR 25MHz 2508 IR LT ER; CLK125 it A
B IS B, G AN FH A 200 207 2

% 3-3 BFpIEOYIR

<UL P15 S R DI b Xl 7 HoRAT IR A J AT, ANFME>
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CLKSEL CLK25 CKXTAL1 CKXTAL2 BVF
0 2 I At B0 W i
TR P A A
1 B0 I s e, i R SR AN K T
e AN ) TR 1.5Vpp, MBI CKXTALL
Z ) T AR S 1uF B

A i s oD A SIS AL, XA IS PHYRSTB.  Huifir AR, PR IE LS
P RERIER TAE, EEARES 20, Neh CLK25 W20 fFF fa e 100 LA b Sk
NI, AR 15ms CPU A Tk MDIO 17 1) o

3.3 kO

* 3-4 HiKEOYIER

et | g | 8| | wmER | avien B

MDIP[0] 1 2 IO | AVDD33_AFE | &) Meida Dependent Interface[0]
MDIN][0] 1 1 10 AVDD33_AFE | B Meida Dependent Interface[0]
MDIP[1] 1 55 [0} AVDD33_AFE |  Hif) Meida Dependent Interface[1]
MDIN[1] 1 54 10 AVDD33_AFE | B Meida Dependent Interface[1]
MDIP[2] 1 52 10 AVDD33_AFE | B Meida Dependent Interface[2]
MDIN[2] 1 51 10 AVDD33_AFE | B Meida Dependent Interface[2]
MDIP[3] 1 49 IO | AVDD33_AFE | #i4ld Meida Dependent Interface[3]
MDIN[3] 1 48 IO | AVDD33_AFE | il Meida Dependent Interface[3]

BARIEI BT WS % E 3-1 BiE 3-2.
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ZX2AA500 Transformer RJ-45
MDIPO 1 "
O.IrF \_%{% g_T 750hm
MDINO ,—3 él 2 N
MDIP1 3 e
0.1‘uF L%{% g_T 750hm
‘ v
MDINI ,—3 él 6 .
MDIP2 Sl
041‘L|F L%{% g_T 750hm
‘ WA
MDINZ ,—g él 5 .
MDIP3 T
J i{l‘”F \_% g_T 750hm
‘ WA
MDIN3 ,—% &l 8 .
J _ | 1000pf
£ T 2kv
3-1 HBAFEONME B (ZFAEE)
7ZX2AA500 Transformer RJ-45
MDIPO 7 o
0‘1‘uF \_%{H g_T 750hm
\
MDINO ,—% &1 81 )
MDIP1 4 o
O.I‘UF L%{% g_T 750hm
‘ v
MDINI ,—% él Sl I
]
MDIP2 3 o
O.I‘UF L% ?T 750hm
‘ WA
MDIN2 ,—% él 6 .
]
MDIP3 1 -
0.1‘uF \_% g 750hm
‘ WA
MDIN3 ,—% &l 2 N
41 _ | 1000pf i
L T 2kv

B 3-2 BREOSNE R (FEEE)
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3.4 RGMII O

F* 3-5 RGMII #EOFIFE

. o | EWOL . . .
SReEAy Ko pays) J7 1] H sk HOPRRE | B i
RGMII transmit clock, 2.5MHz/25
TXC 1 19 [ VDD3P3 LVCMOS PU MHz/125MHz
TXCTL 1 24 | VDD3P3 LVCMOS RGMIl transmit control.
TXDO 1 20 [ VDD3P3 LVCMOS PD RGMII transmit data input
TXD1 1 21 [ VDD3P3 LVCMOS PD RGMII transmit data input
TXD2 1 22 | VDD3P3 LVCMOS PD RGMII transmit data input
TXD3 1 23 | VDD3P3 LVCMOS PU RGMII transmit data input
RGMII receive clock, 2.5MHz/25
RXC 1 16 o) VDD3P3 LVCMOS MHz /125MHz
RXCTL 1 11 0] VDD3P3 LVCMOS RGMIl receive control.
RXDO 1 12 0] VDD3P3 LVCMOS RGMII receive data output
RXD1 1 13 (0] VDD3P3 LVCMOS RGMII receive data output
RXD2 1 14 (0] VDD3P3 LVCMOS RGMII receive data output
RXD3 1 15 0] VDD3P3 LVCMOS RGMII receive data output
TXCTL | f§ O ™en TXERR TXEN TXERR |
TXD[7:4][3:0] | {§  Txomol TXD[7:4] TXD[3:0] TXD[7:4] (o
3-3 RGMII TX$ZAORF (EEER)
™ JS_/—\—/—\—/—SS—L
et [ TXERR TXEN TXERR (S
™or7:4)3:0] [ §§ TXD[3:0] TXD[7:4] TXD[3:0] TXD[7:4] (S
3-4 RGMII TX$Z AR F (ERTHESR)
S | N A N A /A SN
RXCTL | {§ rxov RXERR RXDV RXERR ((
RXD[7:4][3:0] | {({  rxo@ol RXD[7:4] RXD[3:0] RXD[7:4] (S

& 3-5 RGMIIRXIZEORF (EEE#ER)

<UL A5 B AR I X PR R W Ty, AN35E>
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RXCTL | {§ rxov RXERR RXDV RXERR (O
RXD[7:4][3:0] | {({  rxomol RXD[7:4] RXD[3:0] RXD[7:4] (o
& 3-6 RGMII RX#ZEOMF GERETD
3.5 MDIO #O
% 3-6 MDIO #0O%%
e s | o | i | RER | e | LR B

MDC 1 26 | VDD3P3 LVCMOS PU management Interface clock

MDIO 1 27 10 VDD3P3 LVCMOS PU managementinterfacelO

AR IETE MDIO #2115 ) FIHC & O S8 A AE s, MDIO 2 113

22 717, MDC Wi @ A% 12.5MHz.

PHY Hbuhk = P47 4 0, % 3475 LED

3.6.

3.6 LED/PHY Hihi-#

B,

% 3-7 LED/PHY HtihtiEO%) 3%

%1/ 1EEE 802.3 %%

PHY HulibyuFE 4 Oxo & 0x7, TH

5 4R s | | i | RER | bRE | LR B

Low=Link Up (Any speed)

LEDO/ PHY_ADO 1 29 10 VDD3P3 LVCMOS PU High=Link Down (Any speed)
PHY Address Configuration.
Lows=Link Up (Any speed)

LED1/PHY_AD1 1 30 10 VDD3P3 LVCMOS PD High=Link Down (Any speed)
PHY Address Configuration.
Low=Link Up (Any speed)

LED2/PHY_AD2 1 28 10 VDD3P3 LVCMOS PD High=Link Down (Any speed)
PHY Address Configuration.

LEDO £R1A 10M. 100M EY 1000M BRI K, @& R G Ko, ORI I AR ;
LED1 ERIA 100M 7 3 HERT K K, HE &L J Ko s LED2 BRI 1000M &7 3E H#2ai KK,
AR R K.

<UL A5 B AR I X PR R W Ty, AN35E>
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LED b FE HL Bk 1 R &, LED 3w AR m] [ 3 i %,
TR WA A B BN B R ok, N 4.7k HLBR RTAMEH]

wn bdr, RFRRS S WP, ER

V\ +3.3V
= L1 T LED I~
AN Pin \/\\>‘
5100hm 4.7k 4.7k 5100hm
LED | | v
Pin .
PHY Address[:]=Logic 1 PHY Address[:]=Logic 0
LED indication =active low LED indication =active high
3-7 LED SME B B
e
3.7 HEREO
% 3-8 HeROFI%
o e | BB N . , .
EREE S L ey I3 1) RS | HSPRRTE | BT Wi
Interrupt. Set low if status
changed; active low. This pin
INTB 1 18 o VDD3P3 LVCMOS L .
should be kept floating if this
functionis not used.
AVDD33 4 Resistor Reference3.01k 1%
[ [/ r
RSET 1 4 10 COM B res to GND
AVDD33 LVCMOS3 0V: Enable switching regulator
SVR_CTRL 1 38 REG - 3 3.3V: Disable switching
regulator
AVDD33 N .
AFE_TST P 1 46 10 AFE ZE ) analog test pin
AFE_TST_N 1 47 10 AViE: 5- (TE) analog test pin
TX_TCLK 1 10 (0] VDD3P3 LVCMOS IEEE transmit test clock

I RSET Al S i, Wik 3.01k 19045 B BH B, PCB A Jajit 42 HiFfH

LER RSET U1, B4 REHM.

T FAFH OB 3.3V #% 0.9V HJEE 8%, SVR_CTRL Aozl fn AV N &E 3.3V #%

0.9V HiJFFEHEE, SVR_CTRL 4#M 3.3V,

& AFE_TST_P/AFE_TST_N R il R, AR ik s .

<UL A5 B AR I X PR R W Ty, AN35E>
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3.8 JTAG J¢ DFT 0O

% 3-9JTAG K DFT #0751k

5 B 4T st | B0 | i | wER | bR | TR |
TEST_MODE 1 7 | VDD3P3 LVCMOS PD test mode
TRST 1 34 10 VDD3P3 LVCMOS PD JTAG reset
TMS 1 36 10 VDD3P3 LVCMOS PD JTAG mode
TCK 1 33 10 VDD3P3 LVCMOS PD JTAG clock
TDI 1 37 10 VDD3P3 LVCMOS PD JTAG data input
TDO 1 35 10 VDD3P3 LVCMOS JTAG data output

I TEST _MODE #:Hh; 451 TRST/TMS/TCK/TDI 7585 Fr P # Ol R absi, gl ]
TS, PR, BRG] Nz A TDO #iF 2.

3.9 HYFEMHED

F 3-10 BiRFIHIRO SR

R At g | (V) i W]
AVDD33_AFE 2 50,56 3.3 AFE FAUL HI
AVDD33_COM 1 3 33 AFE COMMON A 4L I,
AVDD33_LDO 1 41 3.3 LDO H A\ FE
AVDD33_0SC 1 43 3.3 Crystal oscillator UL HIYE, DO FLALLHEYE
VDD3P3 3 5,17,32 33 10 7 HL IR
AVDD33_REG 1 40 3.3 Regulator HiJi
REG_OUT 1 39 0.9 regulator it HiJE
DVDD 1 42 0.9 LG AN
GND 1 EPAD 0 Hh

L RAF R 9 EB 3.3V 4% 0.9v HIJ AL,  REG_OUT Y DVDD it H Bt e B BS, WK
Bl ST R IS 3.3V 5 0.9V HLYREEHR Y,  REG_OUT MuZliF4s, DVDD 4M 0.9V '+
N/

<UL A5 B AR I X PR R W Ty, AN35E>
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ZX2AA500 33V

SVR_CTRL RL 47K

R2 0 =
+0.9V
DVDD
keep /
short
and wide R3
0

L1 4.7uH

REG OUT|— /"""
- Idc min=500mA c1 L c2 c3
DCR=100mohm == 22qu 0.1uf | 10uf

3-8 HIRIMNEI IR

% 3-11 DVDD power options

Internal SVR External Power
L1: STUFF L1: NO STUFF
R3: NO STUFF R3: STUFF
R1: NO STUFF R1: STUFF
R2: STUFF R2: NO STUFF

<UA LT B8 R Xl TR BR A W Ty, A5t
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FAE BRI

4.1 EWAR

AVDD33_0SC
CKXTAL2
CKXTAL1

AFE_TST P
AFE_TST N
MDIN3
MDIP3
AVDD33_AFE
MDIN2
MDIP2

NC

MDIN1
MDIP1
AVDD33_AFE

LEDO/PHY_ADO

AVDD33 REG
REG OUT

LED1/PHY_AD1

AVDD33_LDO
SVR_CTRL

TDI
™S
TDO
TRST
TCK
VDD3P3
CLK25

=
a
=
a

-

46 ‘ ‘ 25

ZX2AA500

1
23
22 [
21 [
20 ]
19 ]

RXCTL [

12
o
2
<
[

RXDI [ =
RXD2 [ =

LED2/PHY_AD2

MDIO
MDC
PHYRSTB
TXCTL
TXD3
TXD2
TXD1
TXDO
TXC
INTB
VDD3P3
RXC
RXD3

o °o = -~ == g =
=S3Fzezge st
= = g 2 O = &) ><\
a2 = z =
2 2
=
4-1 EMHE
4.2 ERSE
z 4-1 ERSEIIFE
I it & WS CBOR T 1 A MSB IF4R)
AFE_TST_N 1 47
AFE_TST_P 1 46
AVDD33_AFE 2 50,56
AVDD33_COM 1 3
<A EJr 15 S8 R X i TR PR A R ITAT, AN3HME>
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I B B IG5 (B KT 1 B MSB IFER)
AVDD33_LDO 1 41
AVDD33_0SC 1 43
AVDD33_REG 1 40
CLK125 1 9
CLK25 1 31
CLKSEL 1 6
CKXTAL1 1 45
CKXTAL2 1 44
DVDD 1 42
GND 1 EPAD
INTB 1 18
LEDO/PHY_ADO 1 29
LED1/PHY_AD1 1 30
LED2/PHY_AD2 1 28
MDC 1 26
MDIN[O] 1 1
MDIP[0] 1 2
MDIN[1] 1 54
MDIP[1] 1 55
MDIN[2] 1 51
MDIP[2] 1 52
MDIN[3] 1 48
MDIP[3] 1 49
MDIO 1 27
NC 2 8,53
PHYRSTB 1 25
REG_OUT 1 39
RSET 1 4
RXC 1 16
RXCTL 1 11
RXDO 1 12
RXD1 1 13
RXD2 1 14
RXD3 1 15
SVR_CTRL 1 38
TCK 1 33
TDI 1 37
TDO 1 35
TEST_MODE 1 7
™S 1 36
TRST 1 34
TXC 1 19
TXCTL 1 24
TXDO 1 20
TXD1 1 21
TXD2 1 22
<UL A5 B AR I X PR R W Ty, AN35E>
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B B B g S R T 1 M MSB IR
TXD3 1 |23
TX_TCLK 1 |10
VDD3P3 3 |517,32

T: PING3 R NC Sy 28 MG A, =5 10 Ik s

<UA LT B8 R Xl TR BR A W Ty, A5t
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¥OE. HTFHEBUHA

5.1 Ri&. BFRMGEE

ARSI ZX2AAS00 A FH BIPIAHIATE . B A R4 W& TE DL R 2

* 5-1 KNiE. BEFBEEMERELRA

] ik

Hi. FORTAAEN G G TARREG FBO A AEH CPUTEI,  ARERS Ao
I SR R T AR IATE NRAE, B4 TP AR A

RW AR, FORAAERA G A ZHAF 2R B LI CPUBZHE E A .
RC BHRR . FORAEAN G CEANFF A B 5B 1i8k CPUTLIZ Ja4x Hal BE%.
RSV DREARL . XF IR bithy BT AR, CA DR A AEH] o

4 f ZGPHY | Zxic Gigabit Ethemet PHY T & 4t

B meN | meERE T RS

HEDERER 2

5.2 FfFa gk B IR

NERBUH T A A Gk v L
& 5-2 HEHRMHILETIR

W TRGEWR Frag itk S SR Hhk BYE
1 ZGPHY 0x00 0x1D PAGEOQ
2 ZGPHY OX1F OX1F PAGEOQ
3 MGN 0x10 0x1D PAGE1
4 MGN OX1E OX1E PAGE % f7#%

5.3 A ThRE/ILE

% 5-3Page Address—Page Any, Address 30

(VA FBREWR xRH DhRe iR VIUR{E
15:8 RSV R Reserved 0x0
7:0 mdio_page RW igves 0x0

page=0, jin] zyphy %174
page=1, Vil rgmii. led F2'E. gephy #:IMCHE
A

<UL A5 B AR I X PR R W Ty, AN35E>
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T BCE A Aras AR O I, IO T81% TSR 2547 4 i o 200 B 0025 A7 4 O

% 5-4 Control Register—Page 0, Address 0

A FBATR i) ThReFHE HIHE
15 Reset RW 1=PHY reset. 0x0
0 = Normal operation.
The TruePHY Quintus core automatically clears the
reset bit upon completion of the reset sequence. The
TruePHY Quintus core sets this bit to 1 during
reset.
14 Loopback RW 1 =Enables loopback. 0x0
0 = Disables loopback.
This is the master enable for digital and analog
loopback as the standard defines. The loopback
control register (address 19) determines the exact
type of loopback.
13 Speed Selection RW Use this bit and bit 6 (MSB) to configure the link | 0x0
(LSB) manually.
11 = Reserved.
10 = 1000 Mbits/s.
01 =100 Mbits/s.
00 = 10 Mbits/s.
Setting these bits has no effect unless bit 0.12 is 0.
These bits are ako used by the PHY to report the
technology negotiated in the event of an
auto-negotiated or parallel detected link. They
become valid once Autonegotiation Complete is
asserted.
12 Autonegotiation RW 1 =Enables autonegotiation process. 0x1
Enable 0 = Disables autonegotiation process.
When this bit is 0, the determination of link
configuration is manual.
11 Powerdown RW 1 = Software powerdown. 0x0
0 = Normal operation.
A configuration input sets the default value of this
bit.
10 Isolate RW 1 =lsolates PHY from MIL. 0x0
0 = Normal operation.
Setting this bit isolates the PHY from the MII
interface or GMII interface.
9 Restart RW 1 = Restarts autonegotiation process. 0x0
Autonegotiation 0 = Normal operation.
This bit automatically clears when autonegotiation
<UL_E PTG B AR YN X0 TRARE IRA F T, A3SME>
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restarts.
8 Duplex Mode RwW 1=Full duplex 0x0
0 = Half duplex
Use this bit to configure the link manually. Setting
this bit has no effect unless bit 0.12, is 0.
This bit s also used by the PHY to report the
technology negotiated in the event of an
auto-negotiated or parallel detected link. The bit
becomes valid once Autonegotiation Complete is
asserted.
7 Collision Test RW 1=Enables IEEE 22.2.4.1.9 collision test. 0x0
0 = Disables collision test.
6 Speed Selection RW See bit 13. 0x1
(MSB)
5 Unidirectional Enable | R 0 = Enable transmit from media independent | Ox0
interface only when the PHY has determined that a
valid link has been established.
The PHY does not have the ability to transmit data
from the MII regardless of whether or not it has
determined that a valid link has been established.
This register bit is always 0.
4.0 RSV R Reserved
% 5-5Status Register—Page 0, Address 1
fi5 FBATR KA iR HIHHE
15 100BASE-T4 R 0 = Not 100BASE-T4 capable. 0x0
The TrmePHY Quintus core does not support
100BASE-T4 or 100BASE-T2; therefore, this
register bit is always 0.
14 100BASE-X Full R 1 =100BASE-X full-duplex capable. 0x1
Duplex 0 = Not 100BASE-X full-duplex capable.
13 100BASE-X Half R 1 =100BASE-X half-duplex capable. Ox1
Duplex 0 = Not 100BASE-X half-duplex capable.
12 10BASE-T Full R 1=10BASE-T full-duplex capable. Ox1
Duplex 0= Not 10BASE-T full-duplex capable.
11 10BASE-T Half R 1=10BASE-T half-duplexcapable. 0x1
Duplex 0 = Not 10BASE-T half-duplex capable.
10 100BASE-T2 Full R 0 = Not 100BASE-T2 full-duplex capable. 0x0
Duplex The TruePHY Quintus core does not support
100BASE-T4 or 100BASE-T2; therefore, this
register bit is always 0.
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9

100BASE-T2 Half
Duplex

0 = Not 100BASE-T2 half-duplex capable.

The TmePHY Quintus core does not support
100BASE-T4 or 100BASE-T2; therefore, this
register bit is always 0.

0x0

Extended Status

Extended status information in register 15.

Ox1

Unidirectional Ability

0 =PHY able to transmit from media independent
interface only when the PHY has determined that a
valid link has been established.

The PHY does not have the ability to transmit data
from the MII regardless of whether or not it has
determined that a valid link has been established,

this register bit is always 0.

0x0

MF Preamble

Suppression

Preamble suppressed MFs accepted. The first frame
following a reset must have a preamble.

Note that the first management frame after a HW
or S\W reset must have a full preamble so as to
allow the PHY to synchronize to the station
management.

Ox1

Autonegotiation
Complete

1 = Autonegotiation process complete.

0 = Autonegotiation process not complete.

Upon completion of autonegotiation, this bit
becomes 1.

0x0

Remote Fault

1= Remote fault detected.

0= No remote fault detected.

This bit indicates the detection of a remote fault.
When set, it remains set until it is cleared by

reading register 1 viathe M1 or by PHY reset.

0x0

Autonegotiation
Ability

1 = Autonegotiation capable.
0 = Not autonegotiation capable.

0x1

Link Status

1=Linkis up.

0 =Link is down.

This bit indicates the establishment of a valid link.
When this bit clears due to link failure, this bit
remains inactive until register 1 is read via the MI.

0x0

Jabber Detect

1 =Jabber condition detected.
0 = No jabber condition detected.

0x0

Extended Capability

1= Extended register capabilities. Indicates that the
PHY provides an extended set of capabilities that
can be accessed through the extended register set.
For a PHY that incorporates a GMII/RGMII, the
extended register set consists of all management
registers except registers 0, 1, and 15. This register
bit is always 1.

Ox1
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& 5-6PHY Identifier Register 1-Page 0, Address 2

b5 FBATR KA iR HIHE
15:.0 PHY Identifier Bits R Organizationally unique identifier (OUI), bits 3:18. | 0x0381
3:18 The default value is 00-05-3D.
% 5-7PHY Identifier Register 2-Page 0, Address 3
A5 FBATR i) iR HIHRE
15:10 PHY Identifier Bits R Organizationally unique identifier (OUI), bits | Ox17
19:24 19:24.
The default value is 00-05-3D.
94 Model Number R Model number. 0x1
The CORE_OP_CFG pins set the values of this bit.
3:0 Revision Number R Revision number. Ox1
The CORE_OP_CFG pins set the values of this bit.
% 5-8 Autonegotiation Advertisement Register—Page 0, Address 4
fr5 FRAR R DhReAIR BIHE
15 Next Page RW 1=Advertise next page ability supported. 0x0
0 =Advertise next page ability not supported.
14 RSV R Reserved
13 Remote Fault RW 1 =Advertises remote fault detected. 0x0
0 =Advertises no remote fault detected.
12 RSV R Reserved
11 Asymmetric Pause RW 1 =Advertises asymmetric pause ability. 0x0
0 =Advertises no asymmetric pause ability.
10 Pause Capable RW 1 =Full-duplex pause operation capable. 0x0
0 = Not pause operation capable.
9 100BASE-T4 R 0= Not 100BASE-T4 capable. 0x0
Capability The TrmePHY Quintus core does not support
100BASE-T4; therefore, this register bit i always
0..
8 100BASE-TX Full- RW 1=100BASE-TX full-duplex capable. Ox1
Duplex Capable 0 = Not 100BASE-TX full-duplex capable.
7 100BASE-T X Half- RW 1=100BASE-TX half-duplexcapable. Ox1
Duplex Capable 0 = Not 100BASE-TX half-duplex capable.
6 10BASE-T Full- RW 1=10BASE-T full-duplex capable. 0x1
Duplex Capable 0 =Not 10BASE-T full-duplex capable.
5 10BASE-T Half- RW 1=10BASE-T half-duplexcapable. 0x1
Duplex Capable 0 = Not 10BASE-T half-duplex capable.
4.0 Selector Field RW The selector field advertisement register indicates | 00001
<UL_E PTG B AR YN X0 TRARE IRA F T, A3SME>
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how the advertised technology abilities should be
interpreted.
00001 = IEEE 802.3 CSMA/CD.

Note: Any write to this register prior to the completion of autonegotiation is followed by a restart
of autonegotiation. Also note that this register is not updated following autonegotiation.

& 5-9 Autonegotiation Link Partner Ability Register—-Page 0, Address 5

fis FBATR is) DhReAdR HItHE
15 Next page R 1 =Link partnerhas next page ability. 0x0
0 = Link partner does not have next page ability.
14 Acknowledge R 1 =Link partnerhas received link code word. 0x0
0 = Link partner has not received link code word.
of this bit.
13 Remote Fault R 1= Link partner has detected remote fault. 0x0
0 = Link partner has not detected remote fault.
12 RSV Reserved
11 Asymmetric Pause 1 =Link partnerdesired asymmetric pause. 0x0
0 = Link partner does not desire asymmetric pause.
10 Pause Capable R 1 = Link partner is capable of full-duplex pause [ 0x0
operation.
0 = Link partner is not capable of full-duplex pause
operation.
9 100BASE-T4 R 1 =Link partner s 100BASE-T4 capable. 0x0
Capability 0 =Link partner s not 100BASE-T4 capable.
8 100BASE-TX Full- R 1 = Link partner s 100BASE-TX full-duplex | 0x0
Duplex Capable capable.
0 = Link partner is not 100BASE-TX full-duplex
capable.
7 100BASE-T X Half- R 1 = Link partner is 100BASE-TX half-duplex [ Ox0
Duplex Capable capable.
0 = Link partner is not 100BASE-TX half-duplex
capable.
6 10BASE-T Full- R 1=VLink partner is 10BASE-T full-duplexcapable. | Ox0
Duplex Capable 0 = Link partner is not 10BASE-T full-duplex
capable.
5 10BASE-T Half- R 1= Link partner is 10BASE-T half-duplex capable. | 0x0
Duplex Capable 0 = Link partner i not 10BASE-T half-duplex
capable.
4.0 Protocol Selector R Link partner protocol selector field. 0x0
Field 00001 = IEEE 802.3 CSMA/CD.

& 5-10Autonegotiation Expansion Register—Page 0, Address 6
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(A= FRAK KA DhReA R BIHE
15:7 RSV R Reserved
6 Receive Next Page R 1 = Received Next Page storage location is [ Ox1
Location Able specified by bit (6.5).
Next pages are always stored in register address 8.
This register bit is always 1.
5 Remote Fault R Received Next Page Storage Location 0x1
1 =Next pages are stored in register address 8
Next pages are always stored in register address 8.
This registerbit is always 1.
4 Parallel Detection R 1 =Parallel link fault detected. 0x0
Fault 0 = Parallel link fault not detected.
3 Link Partner Next R 1 =Link partnerhas next page capability. 0x0
Page Ability 0 = Link partner does not have next page capability.
2 Next Page Capability | R 1 = Local device has next page capability. Ox1
0= Local device does not have next page capability.
1 Page Received R 1 = New page has been received from link partner. [ 0x0
0 = New page has not been received.
0 Link Partner R 1 =Link partner has autonegotiation capability. 0x0
Auto-negotiation 0 = Link partner does not have autonegotiation
Ability capability.
3 5-11Autonegotiation Next Page Transmit Register—Page 0, Address 7
(A FBATR =it} ThRefg HIHE
15 Next Page RW 1 =Additional next pages follow. 0x0
0 =Sending last next page.
14 RSV R Reserved
13 Message Page RW 1 =Formatted page. Ox1
0 = Unformatted page.
12 Acknowledge 2 RW 1= Complies with message. 0x0
0 = Cannot comply with message.
11 Toggle R 1 = Previous value of transmitted link code word | 0x0
was logic zero.
0 = Previous value of transmitted link code word
was logic one.
This ensures that two consecutive next pages
cannot be identical.
10:0 Message/ RW Next page message code or unformatted data. 0x1
Unformatted Code
Field
<UL A5 B AR I X PR R W Ty, AN35E>
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% 5-12Link Partner Next Page Register—Page 0, Address 8

b5 FBATR KA ThREAHE HIHE
15 Next Page R 1 =Additional next pages follow. 0x0
0 =Sending last next page.
14 Acknowledge R 1 =Acknowledge. 0x0

0 = No acknowledge.

13 Message Page R 1 = Formatted page. 0x0
0 = Unformatted page.
If this bit is set it indicates that the link partner next

page contains a predefined message code.

12 Acknowledge 2 R 1 = Complies with message. 0x0
0 = Cannot comply with message.

11 Toggle R 1 = Previous value of transmitted link code word | Ox0
was logic zero.

0 = Previous value of transmitted link code word
was logic one.

This ensures that two consecutive next pages
cannot be identical.

10:0 Message/ RW Next page message code orunformatted data. 0x0
Unformatted Code
Field

Z 5-131000BASE-T Control Register—Page 0, Address 9

fis FBATR KA iR HIHHE
15:13 Test Mode RW The test mode register allows the test modes | 000
specified in clause 40.6.1.1.2 of std 802.3 to be
enabled.

000 = Normal mode.

001 = Test mode 1 — transmit waveform test.
010 = Test mode 2 — master transmit jitter test.
011 = Test mode 3 —slave transmit jitter test.
100 = Test mode 4 — transmit distortion test.
101 = Reserved.

110 = Reserved.

111 = Reserved.

12 Master/Slave RW 1 = Enables master/slave configuration. 0x0
Configuration Enable 0 = Automatic master/slave configuration.
11 Master/Slave RW 1= Configures PHY as master. 0x0
Configuration Value 0 = Configures PHY as slave.
Setting this bit has no effect unless bit 9.12 is 1.
10 Port Type RW 1 = Multiport device (prefers master). 0x0
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0 = Single-port device (prefers slave).

9 Advertise RW 1 = Advertises 1000BASE-T full-duplex capability. | 0x1
1000BASE-T 0 = Advertises no 1000BASE-T full-duplex
Full-duplex capability.

Capability

8 Advertise RW 1= Advertises 1000BASE-T half-duplex capability. | 0x0
1000BASE-T 0 = Advertses no 1000BASE-T half-duplex
Half-duplex capability.

Capability
70 RSV R Reserved
& 5-141000BASE-T Status Register—Page 0, Address 10
hr5 TBAARR RH DI RER R LI

15 Master/ Slave R 1 = Master/slave configuration fault detected. 0x0
Configuration Fault 0 = No master/slave configuration fault detected.

When set, this bit remains set until the following
actions clear it:

Read of register 10 via the M.

Reset.

Completion of autonegotiation.

Enabling of autonegotiation.

14 Master/Slave R Master/Slave Configuration Resolution 0x0

Configuration 1=Local PHY resolved to master.

Resolution 0= Local PHY resolved to slave.
This bit is not valid when bit 15 is setto 1.

13 Local Receiver Status | R 1= Local receiver OK. 0x0

0 = Local receiver not OK.
The local receiver status bit reads as 1'b1 when the
loc_revr_status variable specified in clause 40.4.5.1
ofstd 802.3 is OK.

12 Remote Receiver R 1 = Remote receiver OK. 0x0
Status 0 = Remote receiver not OK.

11 Link Partner R 1 = Link partner is capable of 1000BASE-T full | Ox0
1000BASE-T duplex
Full-duplex 0 = Link partner not 1000BASE-T full-duplex
Capability capable.

10 Link Partner R 1 = Link partner is 1000BASE-T half-duplex [ Ox0
1000BASE-T capable.
Half-duplex 0 = Link partner not 1000BASE-T half-duplex
Capability capable.

9:8 RSV Reserved

7.0 Idle Error Count MSB of idle error count. 0x0
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These bits contain a cumulative count of the errors
detected when the receiver gets idles and both the
local and remote receiver statuses are OK. In the
event of overflow, the TruePHY Quintus core holds
the count at 255. Reading this register through the
MI resets the count to 0. A hardware or software

reset also resets the count to 0.

& 5-15Extended Status Register—Page 0, Address 15

(A FBLATR R ThRe AR HIHhHE
15 1000BASE-X Full- R 0 = Not 1000BASE-X full-duplex capable. 0x0
duplex The TrmePHY Quintus core does not support
1000BASE-X; therefore, this register bit is always
0.
14 1000BASE-X Half- R 0 = Not 1000BASE-X half-duplex capable. 0x0
duplex The TmePHY Quintus core does not support
1000BASE-X; therefore, this register bit is always
0.
13 1000BASE-T Full- R 1=1000BASE-T full-duplex capable. Ox1
duplex 0 = Not 1000BASE-T full-duplex capable.
12 1000BASE-T Half- R 1=1000BASE-T half-duplex capable. 0x1
duplex 0 =Not 1000BASE-T half-duplex capable.
11:0 RSV R Reserved
#& 5-16EMI Address Register—Page 0, Address 16
frs FBUAR il ThRe AR HIHHE
150 EMIAddress RW 16-bit address of EMI register. 0x0
To access an EMI register, the 16-bit address of the
EMI register is written into the EMI address
register, address16 and value of the EMI register
may be read or written using the EMI data register,
address 17.
& 5-17EMI Data Register—Page 0, Address 17
(ASS FBATR i) ThREFHE HIHE
15:.0 EMI Data RW 16-bit data value of the EMI register. 0x0
To access an EMI register, the 16-bit address of the
EMI register is written into the EMI address
register, address16 and value of the EMI register
<UL_E PTG B AR YN X0 TRARE IRA F T, A3SME>
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may be read or written using the EMI data register,
address 17.

% 5-18PHY Control Register 2-Page 0, Address 18

(A FBATR i) ThRefR HIHHE
15 Resolve MDI/ MDI-X | RW 1 = Resolves MDI/MDI-X configuration before | Ox1
before Forced Speed forcing speed.
0 = Does not resolve MDI/MDI-X configuration
before forcing speed.
This register bit has no effect when Automatic
MDI/MDI-X is clear as the MDI/MDI-X
configuration is deemed to be resolved in this case.
It is not recommended to clear this bit unless you
fully understand how forced speeds are handled in
the IEEE standard.
14 Count False Carrier RW 1 =Rxerror counter counts falke carrier events. 0x0
Events 0 = Rx error counter does not count false carrier
events.
Count symbol errors (18.13) and count false carrier
events (18.14) control the type of errors that the Rx
error counter (20.15:0) counts for non-collision
packets.
13 Count Symbol Errors | RW 1 =Rxerror counter counts symbol errors. 0x0
0 =Rxerror counter counts CRC errors.
Count symbol errors (18.13) and count false carrier
events (18.14) control the type of errors that the Rx
error counter (20.15:0) counts for non-collision
packets.
12 RSV R Reserved
11 Manual MDI Pair Flip | RW 1 =Reversed MDI pair order 0x0
0 = Normal MDI pair order
The manual MDI flip register allows the order of
the PHY dimensions to be reversed in order to
accommodate altemative board layouts.
10 Automatic RW 1 = Enables automatic MDI/MDI-X detection. 0x1
MDI/MDI-X 0 = Disables automatic MDI/MDI-X detection.
9 MDI/MDI-X RW 1= Manual MDI-X configuration. 0x0
Configuration 0 = Manual MDI configuration.
8:3 RSV R Reserved
2 Enable Diagnostics RW 1 = Enables diagnostics. 0x0
0 = Disables diagnostics.
1.0 RSV R Reserved
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& 5-19Loopback Control Register—Page 0, Address 19

(ASS FBATR i) ThReFHE HIHE
15 Mil RW 1=MII loopbackselected. 0x0
0= MIl loopbacknot selected.
14:13 RSV R Reserved
12 All Digital RW 1=Alldigital loopbackselected. 0x1
0 =All digital loopback not selected.
11:10 RSV R Reserved
9 Remote RW 1 = Remote loopback enabled. 0x0
0 = Remote loopback disabled.
If the Rx Suppression bit (19.8) is clear then the
PHY will also pass any data that it receives on to
the ASIC core. If the Rx Suppression bit is set then
the PHY will not send any data to the ASIC core.
8 Rx Suppression RW 1 =Suppress Rxdata during loopback. 0x0
0 = Forward Rxdata during loopback.
7 External Cable RW 1 =External cable loopback enabled. 0x0
0 = External cable loopback disabled.
6 TxSuppression RW 1= Suppress Txduring all digital loopback. 0x1
0 =Do not suppress Txduring all digital loop back.
This bit has no effect if all digital loopback is not
enabled.
51 RSV R Reserved
0 Force Link Status RW 1 =Force link status okay in MII loopback. 0x1
2 =Force link status not okay in M1l loopback.
Use this bit to force link status okay during MII
loopback. In MII loopback, the link status bit is not
set unless using force link status. In all other
loopback modes, the link status bit is set when the
link comes up.
& 5-20RX Error Counter Register—Page 0, Address 20
(A= FRAK KA DhReAH R BIHE
15:0 RxError Counter R 16-bit Rxerror counter. 0x0
Reference bits 18.13 and 8.14 for error type
descriptions. This register is clear-on-read.
% 5-21Management Interface (MI) Control Register—Page 0, Address 21
A5 FBATR e i iR HIHRE
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154 RSV R Reserved 0x0
3 Energy-Detect RW 1 =Enables energy-detect powerdown. 0x0
Powerdown Enable 0 = Disables energy-detect powerdown.
2 Energy-Detect RW 1= Enables NLP transmission during energy-detect [ Ox1
Powerdown Transmit powerdown.
Enable 0 = Disables NLP transmission during
energy-detect powerdown.
If enabled it allows the PHY to occasionally
transmit a single pulse on both dimension 0 and
dimension 1 while it is in energy detect
powerdown. The idea is to avoid the lock-up
condition that could otherwise arise if the PHYS at
either end of a link were both in energy detect
powerdown.
1.0 RSV R Reserved
% 5-22PHY Configuration Register-Page 0, Address 22
fr5 FRAR R DhReAIR BIHE
15 CRS Transmit Enable | RW 1 = Enables CRS on transmit in half-duplex mode. | 0x0
0= Disables CRS on transmit.
14:12 RSV R Reserved
11:10 Automatic Speed RW 00 = Disables automatic speed downshift. 0x3
Downshift Mode 01 = 10BASE-T downshift enabled.
10 = 100BASE-TX downshift enabled.
11 =100BASE-TX and 10BASE-T enabled.
If automatic speed downshift is active and the PHY
fails to autonegotiate at 1000BASE-T, the PHY
falls back to attempt a connection at 100BASE-TX
and, subsequently, 10BASE-T. This cycle repeats.
If the link breaks at any speed, the PHY restarts this
process by reattempting connection at the highest
possible speed (e.g., 1000BASE-T).
9:8 RSV R Reserved
7 Altemate Next-Page RW 1 = Enables manual control of 1000BASE-T next | 0x0
pages only.
0 = Normal operation of 1000BASE-T next page
exchange
6 Group MDIO Mode RW 1 =Enables group MDIO mode. 0x0

Enable

0 = Disable Group MDIO mode.
When this bit & set, the PHY processes MDIO
accesses to the group address 31 as if they are

accesses to its own PHY address.
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5 Transmit Clock RW 1 = Enables output of mixer clock (transmit clock | 0x0
Enable in 1000BASE-T).
0 = Disables output.
When this bit s set, the transmit test clock is
available on pin TX_TCLK.
4.0 RSV R Reserved
#& 5-23PHY Control Register—Page 0, Address 23
(A FBLATR R ThRe AR HIsH{E
15:14 RSV R Reserved
13 LNK_EN RW 1 =Enables linking. 0x1
0 = Disables linking.
When this bit is set, the PHY attempts to establish a
link with a remote partner and monitors the MDI
for link pulses. When this bit is cleared, the PHY
takes down any active link, goes into standby, and
does not respond to link pulkes from a remote link
partner.
12:10 Link Attempts Before | RW 000=1.001=2.010=3.011=4. Ox4
Automatic Speed 100=5.101=6.110=7.111=8
Downshift
9:8 RSV R Reserved
7 Link Partner Detected | R 1 =Link partner detected. 0x0
0 = Link partnernot detected
When linking i disabled, the PHY automatically
monitors for the appearance of a link partner and
sets this bit if it detects a link partner. Clearing
LNK_EN (23.13 = 0) disables linking.
6 Jabber Enable RW 1 =Disables jabber. 0x1
(10BASE-T) 0 = Normal operation.
5 SQE Test Enable RW 1 = Enables the 10BASE-T signal quality error | 0x0
(10BASE-T) message (SQE) test function.
0 = Disables the 10BASE-T SQE test function.
4 10BASE-T MAU RW 1 = Enables MAU loopback function (half-duplex [ Ox0
Loopback Enable only). 0 = Disables MAU loopback function.
3:2 10BASE-T Preamble | RW 00 = 10BASE-T preamble length of O octets in the | 10
Length received frames sent over the MII.
01 =10BASE-T preamble length of 1 octets.
10 = 10BASE-T preamble length of 2 octets.
11 = 10BASE-T preamble length of 7 octets.
RSV R Reserved
0 Force Interrupt RW 1 =Asserts MDINT pin. 0 = Deasserts MDIN pin. 0x0
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& 5-24 Interrupt Mask Register—Page 0, Address 24

(ASS FBATR i) ThReFHE HIHE
15:10 RSV R Reserved
9 MDIO Sync Lost RW 1 =Enables interrupt. 0x0
0 =Disables interrupt.
8 Autonegotiation RW 1 =Enables interrupt. 0x0
Status Change 0 =Disables interrupt.
7 CRC Etrrors RW 1 =Enables interrupt. 0x0
0 = Disables interrupt.
6 Next Page Received RW 1 =Enables interrupt. 0x0
0 = Disables interrupt.
5 Idle Error Counter RW 1 =Enables interrupt. 0x0
Full 0 = Disables interrupt.
4 FIFO Overflow/ RW 1 =Enables interrupt. 0x0
Underflow 0 = Disables interrupt.
3 Receive Status RW 1 =Enables interrupt. 0x0
Change 0 = Disables interrupt.
2 Link Status Change RW 1 =Enables interrupt. 0x0
0 = Disables interrupt.
1 Automatic Speed RW 1 =Enables interrupt. 0x0
Downshift 0 =Disables interrupt.
0 Hardware Interrupt RW 1 = Enables interrupt. 0x0
Enable 0 = Disables interrupt.
& 5-25Interrupt Status Register—Page 0, Address 25
frs FBUAR R ThRe AR HIHHE
15:10 RSV Reserved
9 MDIO Sync Lost 1 =Eventhas occurred. 0x0
0 =Eventhas not occurred.
When suppressing the MF preamble suppression
(MI register address 1, bit6), the PHY can lose
synchronization if there is a glitch at the interface.
The PHY can recover when a single frame with a
preanble is sent to it. The MDIO sync lost interrupt
can be used to detect loss of synchronization and,
thus, enable recovery.
8 Autonegotiation R 1=Eventhas occurred. 0x0
Status Change 0 =Eventhas notoccurred.
7 CRC Errors R 1=Eventhas occurred. 0x0
0= Eventhas not occurred.
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6 Next Page Received R 1 =Eventhas occurred. 0x0
0= Eventhas not occurred.
5 Idle Error Counter R 1=Eventhas occurred. 0x0
Full 0= Eventhas not occurred.
4 FIFO Overflow/ R 1=Eventhas occurred. 0x0
Underflow 0= Eventhas not occurred.
3 Receive Status R 1=Eventhas occurred. 0x0
Change 0 =Eventhas notoccurred.
2 Link Status Change R 1=Eventhas occurred. 0x0
0 =Eventhas not occurred.
1 Automatic Speed R 1 =Eventhas occurred. 0x0
Downshift 0 =Eventhas not occurred.
0 Hardware Interrupt R 1 =Eventhas occurred. 0x0
Enable 0 =Eventhas not occurred.
Only enabled interrupts contribute to the generation
of MII Interrupt Pending. When the Hardware
Interrupt Enable register bit (24.0) is set the
hardware interrupt pin  (MDINT) asserts
(active-high) if Interrupt Pending is set.
% 5-26PHY Status Register—Page 0, Address 26
(A FBATR i) DhRefdnid HItHE
15 PHY in Standby R 1=PHY in standby mode. 0x0
Mode 0 =PHY not in standby mode.
This bit indicates that the PHY is in standby mode
The PHY enters standby mode when LNK_EN is
cleared (23.13 = 0) and exits standby mode and
attempts to autonegotiate a link when LNK_EN is
set (23.13=1).
14:13 Autonegotiation Fault | R 11 = Reserved. 0x0
Status 10 = Master/slave autonegotiation fault.
01 = Parallel detect autonegotiation fault.
00 = No autonegotiation fault.
12 Autonegotiation R 1 = Autonegotiation is complete. 0x0
Status 0 = Autonegotiation not complete.
11 Pair Swapon PairsA | R 1 =Pairs A and B are swapped. 0x0
and B 0 = Pairs A and B are not swapped.
10 Polarity Status R 1 =Polarity is inverted (L0BASE-T only). 0x0
0 = Polarity is normal (LOBASE-T only).
9:8 Speed Status R 11 = Undetermined. 11

10 = 1000BASE-T.
01 =100BASE-TX.

<UL A5 B AR I X PR R W Ty, AN35E>
All Rights reserved, No Spreading abroad without Permission of ZXIC

34



ZXIC

ZX2AA500-Data Sheet

00 =10BASE-T
7 Duplex Status R 1=Full duplex 0x0
0 = Half duplex

6 Link Status R 1=Linkis up. 0x0

0= Link is down.
5 Transmit Status R 1=PHY is transmitting a packet. 0x0
0 =PHY is not transmitting a packet.

4 Receive Status R 1=PHY is receiving a packet. 0x0
0 =PHY is not receiving a packet.

3 Collision Status R 1 = Collision is occurring. 0x0
0 = Collision not occurring.

2 Autonegotiation R 1 = Both partners have autonegotiation enabled. 0x0
Enabled 0 = Both partners do not have autonegotiation

enabled.

1 Link partner R 1 =Link partneradvertised PAUSE. 0x0
advertised PAUSE 0 = Link partnerdid not advertised PAUSE.

0 Link partner R 1= Link partner advertised Asymmetric PAUSE. 0x0
advertised Asym 0 = Link partner did not advertised Asymmetric
metric PAUSE PAUSE.

% 5-27LED Control Register—Page 0, Address 27
(A FBATR i) ThREFHE HIHHE

15 Two-Color Mode RW 1 =Two-color mode for LED_ 100 and LED 10. 0x0
LED 100/LED_10 0 =Normal mode for LED 100 and LED_10.

If two-color mode is active for pair LED_100 and
LED_10, the signal output for LED_100 equals
(LED_100 AND ).For the case where LED_100
and LED_10 are not mutually exclusive (eg.,
duplex and collision), this mode can simplify the
external circuitry because it ensures either
LED_100 or LED_10 is on, and not both at the
same time. The same rule applies to pair
LED_LNK/ACT and LED_1000.

14 Two-Color Mode RW 1 = Two-color mode for LED_LNK/ACT and | Ox0
LED _LNK/ACT/ LED_1000.

LED_1000 0 = Normal mode for LED_LNK/ACT and
LED_1000.
The same rule applies to pair LED_LNK/ACT and
LED_1000 as described for pair LED_100 and
LED 10 above.
13 LED 10 Extended RW 1 =Extended modes for LED_10. 0x0

Modes

0 = Standard modes for LED_10.
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12 LED_100 Extended RW 1 = Extended modes for LED_100. 0x0
Modes 0 = Standard modes for LED_100.
11 LED 1000 Extended | RW 1= Extended modes for LED_1000. 0x0
Modes 0 = Standard modes for LED_1000.
10 LED_LNK/ACT RW 1 =Extended modes for LED_LNK/ACT. 0x0
Extended Modes 0 = Standard modes for LED LNK/ACT.
9:8 RSV R Reserved
74 LED Blink Pattern RW LED blink pattem pause cycles. 0x0
Pause
32 LED Pulse Duration RW 00 = Stretch LED events to 32ms. 0x0
01 = Stretch LED events to 64 ms.
10 = Stretch LED events to 104 ms.
11 = Reserved.
Program the pulke duration for the setting 27.3:2 =
11 in the range 0 ms to 2 s, in steps of 4 ms using
the extended register set.
1 LED Output Disable RW 1 = Disables LED outputs. 0x1
0 =Enables LED outputs.
The LED_CFGpins at reset set the default value of
this bit.
0 Pulse Stretch 0 RW 1 = Enable puke stretching of LED functions: | Ox1
transmit activity, receive activity, and collision.
= Disable puke stretching of LED functions:
transmit activity, receive activity, and collision.
#& 5-28LED Control Register 2-Page 0, Address 28
frs FBUAR R ThRe AR HIhE
15:12 LED_10 RW In accordance with bits 3:0. 0x2
118 LED_100 RW In accordance with bits 3:0. 0x1
74 LED_1000 RW In accordance with bits 3:0. 0x0
3.0 LED_LNK/ACT RW Standard modes Oxa

0000 = 1000BASE-T.

0001 = 100BASE-TX.

0010 = 10BASE-T.

0011 = 1000BASE-T on, 100BASE-TX blink.
0100 = Link established.

0101 = Transmit. 0110 = Receive.

0111 = Transmit or receive activity.

1000 = Full duplex

1001 = Caollision.

1010 = Link established (on) and activity (blink).
1011 = Link established (on) and receive (blink).
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1100 = Full duplex (on) and collision (blink).

1101 = Blink. 1110 = On. 1111 = Off.

Extended modes

0000 = 10BASE-T or 100BASE-TX.

0001 = 100BASE-TX or 1000BASE-T.

0010 = 10BASE-T (on) and activity (blink).

0011 = 100BASE-TX (on) and activity (blink).
0100 = 1000BASE-T (on) and activity (blink).

0101 = 10BASE-T or 100BASE-TX (on) and
activity (blink).

0110 = 100BASE-TX or 1000BASE-T (on) and
activity (blink).

0111 = 10BASE-T or 1000BASE-T.

1000 = 10BASE-T or 1000BASE-T (on) and
activity (blink).

Ixxx = Reserved.

& 5-29LED Control Register 3-Page 0, Address 29

(A= FRAR R DhReAIR HIHE
15:14 LED Blink Pattern RW Select LED blink pattern register set. 0x0
Address 00 = Select registerset for LED_LNK/ACT.
01 = Select register set for LED_1000.
10 = Select register set for LED_100.
11 = Select register set for LED_10.
138 LED Blink Pattern RW LED blink pattem clock frequency divide ratio. Ox1F
Frequency The default pattem is a 512-ms blink.
7.0 LED Blink Pattern RW LED blink pattem. 0x55

The default pattem is a 512-ms blink.

% 5-30Diagnostics Status

Register (Link Analysis)-Page 0, Address 31

(ASS TBARR KA DI REF R HIgHE
15 RSV Reserved
14 Pair Swap on Pairs C 1 = Pairs C and D are swapped (1000BASE-T | Ox0
and D only).

0 = Pairs C and D are not swapped (1000BASE-T
only).
When setting this bit, the PHY detects the crossover
of the received pair 2 (RJ-45 pins 4 and 5) and pair
3 (RJ-45 pins 7 and 8).

13 Polarity on Pair D R 1 = Polarity on pair D is inverted (1000BASE-T | 0x0
only).
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0 = Polarity on pair D is normal (1000BASE-T
only).

12 Polarity on Pair C R 1 = Polarity on pair C is inverted (1000BASE-T | 0x0
only).
0 = Polarity on pair C is normal (1000BASE-T
only).
11 Polarity on Pair B R 1 = Polarity on pair B is inverted (10BASE-T or | 0x0
1000BASE-T).
0 = Polarity on pair B is normal (10BASE-T or
1000BASE-T).
10 Polarity on Pair A R 1 = Polarity on pair A is inverted (10BASE-T or | 0x0
1000BASE-T).
0 = Polarity on pair A is normal (10BASE-T or
1000BASE-T).
91 RSV Reserved
0 Excessive Pair Skew 1 = Excessive pair skew (1000BASE-T only). 0x0
0 = Not excessive pair skew (1000BASE-T only).
Detect excessive pair skew in 1000BASE-T by
detecting no scrambler acquisition and no
establishment of a 1000BASE-T link. In this case,
the PHY usually reverts to 100BASE-TX or
10BASE-T. Other scrambler acquisition errors can
be mistaken as excessive pair skew.
#& 5-31Soft Reset Register—Page 1, Address 16
fis FBATR KA iR HIHHE
15:2 RSV R Reserved 0x0
1 zgphy_ soft_rstn RW zgphy #EAL, AR ox1
0 RSV R Reserved 0x1
& 5-32Rgmii config Register—Page 1, Address 17
(ASS TBARR KA DI REF R HIgHE
154 RSV R Reserved 0x0
3 rgmii_isolate_en RW rgmii #%  isolate {£ fig, 1: iolate, 0: normal 0x0
2 rgmii_tx_clk_delay e | RW rgmii tx clock ZEINASifE, 1 %EI 1.5~2ns, O AZE [ Ox1
n iN)
1 rgmii_rx clk_delay e | RW rgmii rx clock ZER{fifiE, 1 FER 1.5~2ns, O ANZE [ Ox1
n I
0 RSV R Reserved 0x1
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% 5-33LED Manual Config Register—Page 1, Address 27

5 FRAK RHY Thee g WLGE
15:6 RSV R Reserved 0x0
5:3 manual_cfg_en RW Sy HIBCE led0/led1/led2 2 A5 T Shlc & 0x0
2:0 manual_cfg RW 43 AL ledO/led/led2 ffFHFANECE MME, 0: | Ox0
o led FESE, 1 FOR led (K55

Z& 5-34LED Control register—Page 1, Address 28

(A=) FBRAEWR R ThRe AR HIsH{E
15:12 RSV R Reserved 0x0
11:9 led_act_ctrl RW Iy BIECE led act ¥ led0/led1/led2 ff3%E4s, 4 1| oxl
TRk I
8:6 led2_ctrl RW | 23 led2 5 led10/led100/1ed1000 [113%4%, | ox4
N LRoRIERE L
5:3 led1 _ctrl RW S HIECE ledl F) led10/1ed100/1ed1000 iz, 0x2
h 1 FoRiER I
2.0 ledO_ctrl RW 2 E ' ledO % led10/led100/1ed 1000 Fri%Ed%, 0x0
h 1 FoRiER
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6T, WA

6.1 HPETR
O TAE T IR RZR 32 3-10 Fion, LU N 2036 A IR E T 4R .

6.1.1 ¥ F Y8 VDD3P3 i+ E sk
¥ HUJE VDD3P3 4% RILEL A FELG 4% 75 BERE KRG B, P SV IS0 00RO, 1uF g .

6.1.2 ARl HLYE AVDD33 AFE #3FE R

4D, FEYE AVDD33_AFE [ 28 FM50 - H 5 VDD3P3 W28 5 Sil ke 25, A I 5510 i & 0. 1uF
HHLZ%

6.1.3 3 YR AVDD33_COM P +E Sk

F AL HLJ AVDD33_COM W28 FII % Fisi VDD3P3 N4 T B ol KRG 55, I 55 i &
0.1uF HL%¥; AVDD33_COM ZisR#g vy, BB T4h.

6.1.4 il Y8 AVDD33_LDO #iHE sk

AU, FY AVDD33_LDO 4% R HiJi VDD3P3 4% T B [k e 55,  AVDD33 4% 5%
CE 10uF F1 0.1uF LAY,

6.1.5 AL HLYE AVDD33 0SC #riFE

42 HaJs AVDD33_0SC [ 28 FH k7 Halli VDD3P3 19 4% T SRl R B 5 , 44 155 3075 & 0. 1uF
HLZE

6.1.6 HLYE AVDD33 REG ¥iFER

AVDD33_REG 4 buck HiJs, <x/= 44, B IATECE 22uF F1 0.1uF HA,

6.1.7 % HJE DVDD ¥ &K
RS I 551 A 0.1uF HLZE .

6.2 _HEJEF
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RtI»«—Rt2—>

Power supplies

<« Rt3——>

LU SUULUUUUUU UL,
25MHz clock «Rt4—>
PHYRSTB \—/
MDC/MDIO (htigtiijm
Internal Reset & Device fully
lllll el |
sequence mode
6-1 L EIRF
% 6-1 LHBINFSHE
Symbol Description Min Typical Max Units

Rt1 3.3V rise 0.01 - 2 ms

time
Rt2 Reset time 10 - - ms
Rt3 Internal 22 - - ms

reset &
calibration

time

Rt4 Reset time 20 - - us
when normal
mode

¥ : AVDD33_AFE/AVDD33_COM/ AVDD33_LDO/ AVDD33_OSC/AVDD33 REG 1 VDD3P3
[F] I _LHL, DVDD 442 0.9V Fer Wi, b rp s fa) i1 LA He Y5t

6.3 HIFESH

Lo I AR I rESFIG S S R .

* 6-2 BHERSH

LA B o) Li%ie) 2N R AL
AVDD33_AFE 3.135 33 3.465 5% v
AVDD33_COM 3.135 33 3.465 5% v
AVDD33_LDO 3.135 33 3.465 5% v
AVDD33_0SC 3.135 33 3.465 5% v
AVDD33_REG 3.135 3.3 3.465 5% v
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DVDD 0.855 0.9 0.945 5% \Y
VDD3P3 3.135 33 3.465 5% \Y
S5 H -40 125 C
RS -40 70 C
e SRS EIAL
6.4 Th¥e
O P TAERSAS Y K A R e ik 6-3 FIER 6-4 iR
# 6-3 WRIIFESH (DVDD EAAERRIR)
HLJEA4 PR JAYR (V) IRKHLL(mMA) | I LT (mA) TIFEW)
AVDD33 3.3 1148 1148 0.379
VDD3P3 3.3 389 389 0.129
Total 0.508
% 6-4 HIFESE (DVDD ERIMNRHIED
HLUEA4 R JLAUEE s (V) HORH(mA) | I (mA) DIFE(W)
AVDD33 33 993 993 0.328
VDD3P3 33 435 435 0.144
DVDD 0.9 46 46 0.042
Total 0.514
N
6.5 Hdet
%* 6-5 HiitF
Parameter Symbol Minimum Maxi mum Units Conditions
Input High Vih 2.0 VDD3P3+0.3 \"
Input Low Vil -0.3 0.8 \
Output High Voh 2.4 VDD3P3 Vv
Output Low Vol 0 0.4 Vv
Input Hystersis Hys 300 mV
Inout Leak iz 10 A OE=0, PAD from
nput Leakage u 0 to VDD3P3.

6.6 AT
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6.7 ESD 3545
O 5T ESD FEFRAN FR TR

% 6-6 T ESD %

ZH KA (V)
Human Body Model (HBM) per EIA +2000 V
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BIE HERERE

7.1 HEENUBERE

AR 7x7 mm? VOFN B2, 05 57 NS, S/ VE IEEES 0.4mm, U BN
MR R 7-1 FE 7-2 BT

PIN 1 IDENTIFIER,
o LASER MARKING 0.225 REF. i
\ [FIoamolc |
/ 0.150 REF. g
| / - | [ |= < 4
i
FJ ' 1 1 SEATING
v PLANE
\
|;| ] =

EXPOSED PAD AREA

UU 'JUVU|ULUU Ay
= E__ E
5B /%ﬁ . g .
$[o.1000[c]a[B E L g
N _/ - [2 a 1ﬂﬂ l]!l] naanan
7 £

ﬂ-@ e PKG OUTLINE 7X7%0.9
VQFNs 56L FPO 8,’LF3-13
PG SEE — s SCALE: WG KO, REV.
7X7X0.9 |—J-@*__ F | MM |nTs | o4aTaze

A
RIE Wk (TS Bipod 1

PAGE
1/2

L=

7-1 R E A
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1

DIMENSION LIST (FOOTPRINT: 0.80)

TRET
i v o kv st b SISl chrn
; e s . i

SIN|SYM DIMENSIONS REMARKS
114 0 OVERALL HEIGHT
2 (M STANDOFE
H i |D FKG. LENGTH H
4 | E PG, WIDTH
5 | L FOOT LENGTH
6T FRAME THICKNESS
71b LEAD WIDTH
N 1 @ 0.400 BASE LEAD PITCH
| C
NOTES
S/N DESCRIPTION SPEC.
E 1 | GENERAL TOLERANCE. | DISTANCE £0.100 o
| ANGLE +2.5'
2 | MATTE FINISH ON PACKAGE BODY SURFACE Ra 0.3~1.2 um
EXCEFT EJECTION AND PIN 1 MARKING.
3 | FRAME BASE METAL THICKNESS 0.203 BASE
ml 4 | ALL MOLDED BODY SHARP CORNER RADI MAX, RO.200 I
UNLESS OTHERWISE SPECIFIED.
5 | DRAWING DOES WOT INCLUDE PLASTIC OR METAL PROTRUSION
OR CUTTING BURR
6 | COMPLIANT TO JEDEC STANDARD: MO—220 T NN AN RN h—
L REV. ESCRIFTION DATE | CEBEGKED | CHECKED | 2Peoel A
STA'@E M™EPKG OUTLINE 7X7X0.2
WOFNs 56L FPO.8/LPO.40—(C)
s | = [ [ors | v [ [0
4 I k] RIE W AFHE-) §1—pod 1
7-2 BRIESH
M) #‘ ‘ﬁ
7-2 %‘j‘%n\\ |‘§
O B 35°C /W
D J
7.3 BT
O AR R TR
xR 7-1 HEKEE
AR AN LA
25 PSI(Pounds per squareinch)
29 MY Y il S, = 4
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