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Datasheet
The LXT972A isanlEEE canpliant Fast Etherret PHY Transeiver that drectly sipportsbath
10BASE-TX ard 10BASE-T apgicatiors. It providesa Medialndependent Irterface(MIl) for
eay attachment t010/100 Media Acces Controllers (MACSs).
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The LXT972A wuppotts full-duplex goerationat 1Mbpsand100Mbps. Its operting candition
canbe set using auo-negotiation, paralel detection, or manua control.

The LXT972A isfakricated with aradvanced @10S proces andrequiresonly a sngle 33V
power sipply.

Applicatio ns

= Combination 10BASE-T/100BASE-TX = 10/100 RCMCIA Cards

Product Features

= 3.3V Operaton. » Standard CSMA/CD or full-dupex
= Low power consumption (300 mW operqton.
typical). = Configurable via MDIO serial port or
= 10BASE-T and100BASE-TX using a hardvare cortrol pins.
single R}45 connection. = Integrated, pogrammatbe LED divers
= Suppats auo-negotiation and parallel = 64-pin Low-profile QuadFlat Packag
detection. (LQFP).
= Ml interface with extededregiger —LXT972ALC - Commercial (§ to 70°C
capahility . ambient)
= Robustbasdine wander corredion
perfamarce.
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Revision History

Revision Date Descri ption

002 January 2001 Clock Requirements: Modified language under Clock Requirements heading.

1/0 Characteristics REFCLK (table): Changed values for Input Clock Duty
Cycle under Min from 40 to 35 and under Max from 60 to 65.
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Figure 1. LXT972A Block Diagram
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1.0

Pin Assig nments

Figure 2. LXT972A 64-Pin LQFP Assignme nts

[ prd f xr X >
52388888 000288
S 0O00FrkFFELFFERFRFRROEXE >0C
R EEEE
48 [RXDO
REFCLK/XI | 1 47 |rxD1
X0 |2 46 [RXD2
MDDIS | 3 45 |RxD3
RESET | 4 - a2 Inic
TXSLEWO | 5 In'tel 43 [MDC
TXSLEWL1 | 6 ® 42 IMDIO
GND | 7 41 [GND
VCCIo | 8 Part #—»LXT972A XX < Rev # 40 |veeio
N/C |9 LOT # —»XXXXXX 39 |PWRDWN
N/C | 10 FPO # —»XXXXXXXX 38 |LEDICFG1
GND| 11 37 |LED/CFG2
ADDRO | 12 36 [LED/CFG3
GND | 13 35 [TEST1
GND| 14 34 |TESTO
GND| 15 33 |PAUSE
GND | 16
SIZRJNIILIIIIRRES S
2288535222 E8¢5|p¢2
gwgﬁggn—n—oo F RO
Packag e Topside Markings
Marking Definition

Part #

LXT972A is the unique identifier for this product family.

Rev #

Identifies the particular silicon “stepping” (Refer to Specification Update for additional stepping

information.)

Lot #

Identifies the batch.

FPO #

Identifies the Finish Process Order.
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Table 1. LQFP Numeric Pin List

Pin Symbol Type FEItI?fSr:snc(r:iepftci)c:n
1 REFCLK/XI Input Table 4 on page 14
2 XO Output Table 4 on page 14
3 MDDIS Input Table 2 on page 13
4 RESET Input Table 4 on page 14
5 TXSLEWO Input Table 4 on page 14
6 TXSLEW1 Input Table 4 on page 14
7 GND - Table 5 on page 15
8 VCCIO - Table 5 on page 15
9 N/C - Table 4 on page 14
10 N/C - Table 4 on page 14
11 GND - Table 5 on page 15
12 ADDRO Input Table 4 on page 14
13 GND - Table 5 on page 15
14 GND - Table 5 on page 15
15 GND - Table 5 on page 15
16 GND - Table 5 on page 15
17 RBIAS Analog Input | Table 4 on page 14
18 GND - Table 5 on page 15
19 TPOP Output Table 3 on page 14
20 TPON Output Table 3 on page 14
21 VCCA - Table 5 on page 15
22 VCCA - Table 5 on page 15
23 TPIP Input Table 3 on page 14
24 TPIN Input Table 3 on page 14
25 GND - Table 5 on page 15
26 GND - Table 5 on page 15
27 TDI Input Table 6 on page 15
28 TDO Output Table 6 on page 15
29 T™MS Input Table 6 on page 15
30 TCK Input Table 6 on page 15
31 TRST Input Table 6 on page 15
32 GND - Table 5 on page 15
33 PAUSE Input Table 4 on page 14
34 TESTO Input Table 4 on page 14
35 TEST1 Input Table 4 on page 14
36 LED/CFG3 I{e] Table 7 on page 15
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Table 1. LQFP Numeric Pin Lis t (Continue d)

Pin Symbol Type FEI(IEfSreesnc(r:iepftci)gn
37 LED/CFG2 1/0 Table 7 on page 15
38 LED/CFG1 /0 Table 7 on page 15
39 PWRDWN Input Table 4 on page 14
40 VCCIO - Table 5 on page 15
41 GND - Table 5 on page 15
42 MDIO /0 Table 2 on page 13
43 MDC Input Table 2 on page 13
44 N/C - Table 4 on page 14
45 RXD3 Output Table 2 on page 13
46 RXD2 Output Table 2 on page 13
47 RXD1 Output Table 2 on page 13
48 RXDO Output Table 2 on page 13
49 RX_DV Output Table 2 on page 13
50 GND - Table 5 on page 15
51 VCCD - Table 5 on page 15
52 RX_CLK Output Table 2 on page 13
53 RX_ER Output Table 2 on page 13
54 TX_ER Input Table 2 on page 13
55 TX_CLK Output Table 2 on page 13
56 TX_EN Input Table 2 on page 13
57 TXDO Input Table 2 on page 13
58 TXD1 Input Table 2 on page 13
59 TXD2 Input Table 2 on page 13
60 TXD3 Input Table 2 on page 13
61 GND - Table 5 on page 15
62 COL Output Table 2 on page 13
63 CRS Output Table 2 on page 13
64 MDINT Open Drain | Table 2 on page 13

12
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Sign al Descriptio ns

Table 2. LXT972A Ml Signal Descriptions
LlSFP Symbol Type! Signal Descri ption
in#
Data Interface Pins
60 TXD3
59 TXD?2 Transmit Data. TXD is a bundle of parallel data signals that are driven by the MAC.
| TXD<3:0> shall transition synchronously with respect to the TX_CLK. TXD<0> is the least

58 TXD1 significant bit.

57 TXDO

56 TX EN | Transmit Enable. The MAC asserts this signal when it drives valid data on TXD. This

- signal must be synchronized to TX_CLK.
55 TX CLK o Transmit Clock. TX_CLK is sourced by the PHY in both 10 and 100Mbps operations. 2.5
- MHz for 10Mbps operation, 25 MHz for 100Mbps operation.

45 RXD3

46 RXD2 o Receive Data. RXD is a bundle of parallel signals that transition synchronously with

47 RXD1 respect to the RX_CLK. RXD<O0> is the least significant bit.

48 RXDO

49 RX DV o Receive Data Valid. The LXT972A asserts this signal when it drives valid data on RXD.

- This output is synchronous to RX_CLK.

53 RX_ER o Receive Error. Signals a receive error condition has occurred. This output is synchronous
to RX_CLK.

Transmit Error. Signals a transmit error condition. This signal must be synchronized to

54 TX_ER |
TX_CLK.

Receive Clock. 25 MHz for 100Mbps operation, 2.5 MHz for 10Mbps operation. Refer to

52 RX_CLK (0] y ] » : . S A

Clock Requirements” on page 20 in the Functional Description section.
Collision Detected . The LXT972A asserts this output when a collision is detected. This

62 COL (@) output remains High for the duration of the collision. This signal is asynchronous and is
inactive during full-duplex operation.

Carrier Sense. During half-duplex operation (bit 0.8 = 0), the LXT972A asserts this output

63 CRS o when either transmitting or receiving data packets. During full-duplex operation (bit 0.8 = 1),
CRS is asserted during receive. CRS assertion is asynchronous with respect to RX_CLK.
CRS is de-asserted on loss of carrier, synchronous to RX_CLK.

MIl Control Interface Pins
Management Disable. When MDDIS is High, the MDIO is disabled from read and write
operations.

3 MDDIS | When MDDIS is Low at power up or reset, the Hardware Control Interface pins control only
the initial or “default” values of their respective register bits. After the power-up/reset cycle
is complete, bit control reverts to the MDIO serial channel.

Management Data Clock. Clock for the MDIO serial data channel. Maximum frequency is
43 MDC |
8 MHz.
12 MDIO e Managemer)t Data Input/Output. Bidirectional serial data channel for PHY/STA
communication.

64 MDINT oD Management Data Interrupt. When bit 18.1 = 1, an active Low output on this pin indicates

status change. Interrupt is cleared by reading Register 19.
1. Type Column Coding: | = Input, O = Output, A = Analog, OD = Open Drain.
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Table 3. LXT972A Network Interface Signal Descriptions
LQ.FP Symbol Typel Signal Descri ption
Pin#
19 TPOP Twisted-Pair Outputs, Positive & Negative.
20 TPON o During 100BASE-TX or 10BASE-T operation, TPOP/N pins drive 802.3 compliant
pulses onto the line.
23 TPIP Twisted-Pair Inputs, Positive & Negative.
2 TPIN I During 100BASE-TX or 10BASE-T operation, TPIP/N pins receive differential
100BASE-TX or 10BASE-T signals from the line.

1. Type Column Coding: | = Input, O = Output, A = Analog, OD = Open Drain

Table 4. LXT972A Miscellaneous Signal Descriptions
LlSFP Symbol Type! Signal Descri ption

in#
Tx Output Slew Controls 0 and 1. These pins select the TX output slew rate (rise
and fall time) as follows:
TxSLEW1 TxSLEWO Slew Rate (Rise and Fall Time)

6 TXSLEW1
0 1 3.1ns
1 0 3.7ns
1 1 4.3 ns

4 RESET | Reset. This active Low input is OR’ed with the control register Reset bit (0.15). The
LXT972A reset cycle is extended to 258 ps (nominal) after reset is deasserted.

12 ADDRO | AddressO0. Sets device address.
Bias. This pin provides bias current for the internal circuitry. Must be tied to ground

17 RBIAS Al through a 22.1 kQ, 1% resistor.
Pause. When set High, the LXT972A advertises Pause capabilities during auto

33 PAUSE ! negotiation.

34 TESTO | Test. Tie Low.

35 TEST1 | Test. Tie Low.

39 PWRDWN | Power Down . When set High, this pin puts the LXT972A in a power-down mode.

REECLK/XI I Crystal Input and Output. A 25 MHz crystal oscillator circuit can be connec_te(_i
across Xl and XO. A clock can also be used at XI. Refer to Functional Description for
X0 o detailed clock requirements.
9, 10, . . .
44 N/C - No Connection. These pins are not used and should not be terminated.

1. Type Column Coding: | = Input, O = Output, A = Analog, OD = Open Drain
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Table 5. LXT972A Power Supply Signal Descriptions
LQFP . I
Pink Symbol Type Signal Descri ption
51 VCCD - Digital Power. Requires a 3.3V power supply.
7,11, 13,
14, 15,
16, 18,
25, 26, GND - Ground.
32,41,
50, 61
8. 40 vCelo B MIl Power. Requires either a 3.3V or a 2.5V supply. Must be supplied from the same
' source used to power the MAC on the other side of the MII.
21,22 | VCCA - Analog Power. Requires a 3.3V power supply.
Table 6. LXT972A JTAG Test Signal Descriptions
LQ.FP Symbol Type1 Signal Description
Pin#
27 TDI? | Test Data Input. Test data sampled with respect to the rising edge of TCK.
28 TDO? O Test Data Output. Test data driven with respect to the falling edge of TCK.
29 | TMS? [ Test Mode Select.
30 TCK? | Test Clock. Test clock input sourced by ATE.
31 TRST? | Test Reset . Test reset input sourced by ATE.

1. Type Column Coding: | = Input, O = Output, A = Analog, OD = Open Drain.
2. If JTAG port is not used, these pins do not need to be terminated.

Table 7. LXT972A LED Signal Descriptions
LQFP Symbol Typet! Signal Descri ption
Pin#
LED Drivers 1 -3. These pins drive LED indicators. Each LED can display one of
38 LED/CFG1 several available status conditions as selected by the LED Configuration Register
37 LED/CFG2 110 (refer to Table 50 on page 68 for details).
36 LED/CFG3 Configuration Inputs 1-3. These pins also provide initial configuration settings (refer
to Table 8 on page 24 for details).

1. Type Column Coding: | = Input, O = Output, A = Analog, OD = Open Drain
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3.0 Functio nal D escripti on

3.1 Intro duction

The LXT972A isa sngle-port Fas Etherret 10100 Transeiverthat suppats 10Mbpsand
100Mbps netwoks. It camplieswith all applicalbe requrementsof IEEE 82.3. The LXT972A
can diecty drive either d&l0BBASE-TX line (p to 140 metes) or alOBASE-T line (uyp to 185
meers).

3.1.1 Compr ehensive Functional ity

The LXT972A providesa sardardMedia hdegendert Interface (Ml for 10/100 MACs. The
LXT972A performsall functionsof the Plysical Coding Subayer PCS) andPhysical Media
Attachnent (PMA) sublayer asdefined inthe EEE 8@.3 10(BASE-X standad. This device als
perfamsall functions of the Fhysical Meda Dependent (PMD) sublayer far 100BASE-TX
conrections

On power-up, the LXT972A reads its canfiguration pins to checkfor forcedoperation settirgs. If
not configuredfor forcedoperation, it usesauo-negotiation/parallel detection to auomaticaly
determine line operating conditions. If the PHY device o the other side of the link sypparts auto-
negoatiation, the LXT972A auo-negotiates wit it using Fast Link Pulse (FLP) Bursts. If the PHY
partner doesnot syppart auto-negotiation, the LXT972A auomatically detects tle presere d
either link pulses (LOMbps FHY) or Idle symbads (100Mbps PHY) ard set is gperating conditions
accordngly.

The LXT972A provides half-dudex and full-dugex operation a 100Mbps and 10Mbps.

3.1.2 OSP™ Archit ecture

Intel's LXT972A incorporateshigh-eficiency Optimal Sigmal Procesing™ design techniques,
combining the bes propertiesof digital andanalogsgnal procesing to produce atruly optimal
device.

The recever uilizes decison feedbaclequalizationto increag noise andcrosstalk immunity by
asmuch as3 dB over an igtalall-aralog eqalizer. Using OSP mixedsignal procesing techiques
in the eceive equalizer avddsthe quantization wise andcalculaton truncationerras foundin
traditional DSP-ba=l receiverqtypically compgex DSPengires with A/D convetters). This
reailtsin improvedreceivemoise andcros-talk peformance.

The OSPsignal processing scheme alsorequires sibstartially lesscomputational logic than
tradtional DSP-baseddesigns. This lowers power consumption ard als reduces tle logic
switching naise generatedby DSP enmnes. Thislogic switching naise canbe aconsderalie
source d EMI geneated onthe device's power supplies.

The CBP-basd LXT972A providesimproveddat recovery, EMI peformance ad low power
congaimgtion.

16 Datasheet

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6182460/lxt972a.html

n
IntGI o 3.3V Dual-Speed Fast Ethernet Transceiver Datasheet — LXT972A

3.2 Network Media/ Protocol Support

The LXT972A sppatsboth 10BASET and100BASE-TX Etherret overtwisted-pair.

3.21 10/100 Network I nterface

Thenetworkinterface pot congstsof two differentialsignal pairs. Refer to Table 3 for specific pin
assgnmens.

The LXT972A output drivers generate either 100BASE-TX or 10BASE-T. Whennot trarsmitting
data, tle LXT972A gererates8023-compliart link pulsesoridle cale. hpu signalsare decaled
either as a DOBASE-TX or 10BASE-T input, depending on the mode selected Auto-negotiation/
parmlel detedion ormanwal conrol is used todeterminghe peedof thisinterface.

3.2.1.1 Twisted-Pair Interface

TheLXT972A suppats either LMBASE-TX or 10BASE-T comectionsover 100Q, Caegory 5,
Unshielded Twisted Pair (UTP) calde. Whenoperating at 100Mbps, the LXT972A continuouwsly
trarsmitsard receives MLT3 symbols. When not trarsmitting data, the LXT972A generates
“IDLE” symbols.

During 10Mbps operation, Manchester-encoded data is exchanged. When no daa is bang
exchangedthe lire isleft in an ide state. Lirk pulsesaretransnitted peiodically to keepthe link

up.

Only atrangormer, R}45 comector loadresstor, and bypas capacitos are requred tocomgete
thisinterface.On the tansnit side,the LXT972A has an active iternal termiration ard deesnot
require exemal temination resistars. Intel's patented waveshagng tecmology shapes the autgoing
signal to help reduce tre reedfor extemal EMI filters. Faur slewrate sttings (refer to Table 4on
page 14) allow the designer to match the autput waveform to the megnetic characteistics. Onthe
receiveside, the interal impednce ishigh enaighthat it haso practical efecton the extermal
temination circuit.

3.21.2 Fault Detection and Report ing

The LXT972A suppats one fault detection ard reporting mechanism. “Remaote Fault” refersto a
MAC-to-MAC communication function that isessertially transparert to PHY layer devices It is
usedonly during Auto-Negptiation, ard therefre is applicable only to twisted-pair links."FarEnd
Faut”, on the aher hand, is anoptional PMA-layer function that may be embedded within PHY
devices The LXT972A aupports only the Remate Fault Function,exgained in the paegraph that
follows.

Remote Fault

Bit 4.13in the Auto-Negptiation Advertiserrent Registeris resevedfor Renote Fault indicaions.
It is typically used whenre-staiting the auo-negptiation seqience toindicate tothe link partner
that thelink is downbecase the advetising devicedetected aallt.
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Whenthe LXT972A receivesa Remote Fault indicatiorfrom its partrer during auto-negptiation it:
¢ sets hit 5.13in the Link Patner Base Pag Ability Regster, ard

* sets the Renote Fadt bit 1.4 in the MIl Status Regsterto passthis information to the local
contrdler.

3.2.2 MIl Data Interface

The LXT972A supports a sandard Meda Indeperdent interface(Mll) . TheMIl congsts of adata
interface ad a managenent interface. TheMll Data Interfacepasesdata letweenthe LXT972A
and aMedia Acces Controller (MAC). Sepaate parallel biges areprovidedfor transnit and
receive.Thisinterface eratesateither 10Mbpsor 100Mbps. The peedis set autonatically, once
the qperating conditions of the network link have beendetermined Refer to “MIl Operaton” on
page25 for additional details.

3.2.3 Configurat ion Managem ent Interface

The LXT972A providesbothan MDIO irterface ad a Hadware ntrol Interface fa device
configuration and management.

3.2.3.1 MDIO Management | nterface

The LXT972A aupports thelEEE 82.3 MIl Managment Inerface ale known asthe
ManagemenData Inpit/Outpu (MDIO) Interface.This interfaceallows upperlayer devicesto
monitorand cotrol the gate ofthe LXT972A. The MDIO inteface cosistsof aphysical
conrection, aspecific praocol thatruns acioss the conrection,andan intermal st of addresable
registers.

Some regstersare equired andheirfunctionsare dfined by the IEEE8023 gandard. The
LXT972A also suppats additional registess for expanded functionality. The LXT972A suppats
multiple internal registers, eachof which is 16 bits wide. Specific regster Lits are refeencedusing
an“X.Y” notation, where X isthe egister nunber (0-31) ard Y isthe bt number (©-15).

The phydcal interfacecongsts of a data lindMDIO) and clockline (MDC). Operation & this
interface iscortrolled by the MDDIS input fin. WhenMDDIS is High, the MDIO read ad write
opertionsare digbled andhe Hardvare @rntrol Interfaceprovidesprimary coriiguration cortrol.

WhenMDDISis Low, the MDIO pat is enabledfor bothreadandwrite opertionsandthe
Hardware @rntrol Interface isna used.

MDIO Addre ssing

The protocol allows one caontroller to communicate letweentwo LXT972A chips. PINnADDRO is
set high or low to detemine the chip address
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MDIO Frame Struct ure

Thephysical interface cosistsof a dita line (MDIO) andclockline (MDC). Theframestructure is
shown in Figure 3 ard Figure 4 (read ad write). MDIO Interface timingis shown in Table 32on
page 53.

Figure 3. Management Interface Read Frame Structure

MDIO” ;
(Read) .
High Z »le-Preamble—»/¢—— ST ——p¢—Op Code —p{¢—— PHY Address ——P{¢— Register Address —*—Tum—*i Data ———pla— Ide —»

Around

¢ Write » le Read »

Figure 4. Management Interface Write Frame Structure

wee_[] [* MMUMMJ

MDIO
(Write)

Idle-Pl#-Preamble-»l¢—— ST ——»¢— Op Code —Pl¢—— PHY Address ——Pl¢— Reg.sterAddress—*— TUM e Data ——Pl— idle —>

Around

Write »

3.2.3.2 MIl Interrupts

TheLXT972A providesa sngle interrupt pin (MDINT). Interrupt logic is shown in Figure 5. The
LXT972A also providestwo dedicatednterrypt regsters Register 18 providesinterrypt erable
and mask functions ard Regster 19 provides irterrupt statis. Seting bit 18.1 = 1, enaltes tte
deviceto requed interrupt viathe MDINT pin. An acive Low o this pin indicatesa satuschang
onthe LXT972A. Interupts may be cawsed by four conditions:

¢ Auto-negotiation complete
* Speed ®@tuschamge

* Duplexsatuschange

¢ Link statuschange

3.2.3.3 Hardwar e Control Interface

TheLXT972A providesa Hardvare ntrd Interface fa apgicationswhere tle MDIO is not
desred.The Hadware rtrol Interface gesthethree LED driver pirs to set device cafiguration
Refer to Section 34.5, “Hardware Configuration Settngs’ on page 23 for additional details.
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Figure 5. Interrupt Logic
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1. Interrupt (Event) Status Register is cleared on read.

3.3 Operating Requi rements

3.3.1 Power Requirements

The LXT972A requires three pwer sypply inputs (VCCD, VCCA, ard VCCIO). The dgital ard
analogcircuitsrequre 3.3/ supdies(VCCD andVCCA). Thes inputsmaybe sipgied from a
singe saurce.Each sipdy input must be decapled to ground.

An addtional supdy maybe wsedfor the MIl (VCCIO). Thesupply may e either+2.5V or
+3.3V. Also, the inpus on theMII interface ardolerant to5V sgnalsfrom thecontrdleronthe
otherside of the MIl interface. Rfer to Table 19 onpage 45 for MIl 1/O charaaristics.

As a netter of goad practice, thee supgiesshoud beascleanaspossible.

3.3.2 Clock Requirem ents

3321 External Cryst al/Oscil lator

TheLXT972A requiresa rderenceclock input that isusedto generaterangnit signalsand recower
receive gynals It may ke providedby either d two methods by comectinga crystal acr@sthe
ogtillator pins (XI andXO), or by conrecting anexterral clock source topin XI. The caxnedion of
a clocksource tothe XI pin requiresthe XO pn to be left open.A crydal-ba®d clock is
recanmended over a cerived clock (i.e., PLLbased) to minimize tarsmit jitter. Refer to the
LXT971A/972A DesgnandLayou Guide br a list of recommended clock sources.

A crydal istypically used inNIC applications An exterral 25MHz clock source, ither than a
crystal, is frequently usedin switch applications. Refer to Talle 20 on page45 for clock timing
regurements

3.3.2.2 MDIO Clock

The MIl managment ctanrel (MDIO) also requiresanexterral clock. The mamgeddata clock
(MDC) speedis a maximun of 8 MHz. Refer to Table 32 on page 53 for detail s.
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3.4 Initialization

Whenthe LXT972A is first powered on, reset, @ ercounters a link failure state, it clecks the

MDI O registerconfiguration hits to detemmine the line gpeedard operating conditions to use for
the retwork link. Thecorfiguration hits may be set by theHardwareControl or MDIO interface as
shown in Figure 6.

341 MDIO Control Mode

In the MDIO Gontrd mode, theLX T972A readstheHardware Mntrol Interface pnsto set the
initial (defaut) valuesof the MDI1O registers. Orce tte initial values ae set, it control reverts to
the MDIO irterface.

3.4.2 Hardware C ontrol M ode

In the Hardvare Contrd Mode,LXT972A disablesdirect write oratiors to the MDIO regsters
via the MDIO hterface.On power-up a haidware eset the LXT972A readsthe Hardwae Control
Interface pirs ard ststhe MDIO regstersaccadingly.

The following modes are awilabe wsing either Hardware Control or MDIO Control:

* Force ngwork link operation to:
100TX, Full-Duplex.
100TX, Half-Duplex.
10BASE-T, Ful-Duplex.
10BASE-T, Half-Duplex.

¢ Allow autonegdiation / parll el-detecton.

When thenetworklink is forced toa ecific canfiguration,the LXT972A immediately begns
operating tle netwok interface ascommawled When ato-negptiation isenalted, the LXT972A
begins the auo-negptiation / parallel-detection operation.
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Figure 6. Initialization Sequence

Power-up or Reset

Read H/W Control
Interface

Initialize MDIO Registers

Hardware Control
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MDIO Control
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Level?

Disable MDIO Read and
Write Operations
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| (MDIO Writes Enabled)

Reset MDIO Registers to
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Control Interface at last
Hardware Reset

L]

3.4.3 Reduced Power Modes

The LXT972A offerstwo pover-down maodes.

3431 Hardware Power Dow n

The tardware power-down modeis controlled by the PVRDWN pin. WhenPWRDWN is High,
the following conditions are tue:

* The LXT972A network port andclock are shut down.

* All outputs aretri-stated

¢ All weakpadpull-up ard pul-down resstors ae disabled.
* The MDIO rgisters are notaccesible.

3.4.3.2 Software Power Down

Software power-down control is provided by bit 0.11 in the Caontrol Register (referto Table 37 on
page58). During soft power-down, the following corditionsaretrue:

* The ngwork port is shut down.
* The MDIO rgisters remain accesble.
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3.4.4 Reset

TheLXT972A providesbath hadware ard oftware rests. Configuration cantrol of Auto-
Negotiation speed ad duplex mode selectionis handed differently for each Duiing a terdware
rest, Auto-Negotiationand Spee areread infrom pirs (referto Table 8on page24 for pin
settings and to Table 370on page 58 for registerhit definitions).

During a ®ftware rset(0.15= 1), hese lit sttings are ndre-read fron the gns. Theyrevertback
to the valueghatwere readn during the lag hardware rest. Therefae, aty changedo pin values
madesincethe las hardvare rest are ot detectedluring asoftware regt.

Duringa hardvare rest, registerinformation is una\ailable for 1 ms after de-assertion of the reset
During a oftwarerest (0.15 = 1) theregigersare awailable for readiry. The ret bit shoud be
padledto e wherthe @rt hasconpleted rest (0.15= 0).

3.45 Hardware C onfigurat ion Settings

The LXT972A provides a lardware option to set tte initial device canfiguration. The hardware
option uses the three LED diverpins. This providesthree catrol bits, as lisedin Table 8. The
LED driverscanoperte aseithe open-dain a open-surce circuts asshownin Figure 7.

Figure 7. Hardware Configuration Settings

3.

<

Configuration Bit = 1

\

LED/CFG Pi

——— NN/

LED/CFG Pin

Configuration Bit=0

1. The LED/CFG pins automatically —
adjust their polarity upon power- -
up or reset.
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Table 8. Hardware Configur ation Se ttings
LED/CEGR Resulting Register Bi t Values
Desired Mode Pin Settingsl
Control Register Auto-Neg Advertisement
Speed AutoNeg Speed FD 100FD | 100TX | 10FD 10T
Auto-Neg | \inog) | Duplex |11 2 1 3 0.12 013 | 08 | 48 47 46 | 45
Half Low | Low | Low 0
10 - 0
) Full Low | Low | High 1 N/A
Disabled 0 - .
Half Low | High | Low 0 Auto-Negotiation Advertisement
100 1
Full Low | High | High 1
Half High | Low | Low 0 0 1 0 0
100 Only - -
Full High | Low | High 1 1 1 0 0
Enabled Half Only | High | High | Low 1 1 0 0 1 0 1
10/100
Ful o | High | High | High 1 1 1 1 1

1. Refer to Table 7 on page 15 for LED/CFG pin assignments.

3.5

3.5.1

3.5.1.1

3.5.1.2

24

Establ ishing Link

SeeFigure 8 for an aveniew of link egabli shment.

Auto-Negotiation

If not configured for forcedoperation, the LXT972A attenpts toauto-negotiate withits link
partnerby sending Fag Link Pulse (FLP) lursts. Each lurst corsists of up to 33link pulsesspaced
62.5usapart. Od link pulses(clock pulses are alwaygresert. Evenlink pulses(data pliseg may
be presnt or abent to indicate d1” or a“0”. EachFLP burst exchaigesl6 bits of data, which are
referred 0 as &'link code word”. All devicesthat suppat auo-negotiation must implemert the
“Base Page’ defined by IEEE8023 (registers4 and 5). LXT972A dso suppartsthe optiond “Next
Page” fundion as described in Table 44andTable 45 (regsters7 and8).

Base Page Exchange
By exchawging Base Pags, the LXT972A and its link partner communicate tteir camhblities to
each othkr. Both 9desmud receiveatleas three identical baspages fornegptiation to continte.

Eachside idertifiesthe highes common capahblities that both sides suppat ard configuresitself
accordngly.

Next Page Exchange

Additional information, alove that regired by bas pageexchame, isalso sent via“Next Pages'.
The LXT972A fully supports thelEEE 82 3ab nethod of negdiationvia Nex Page exchange.
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3.5.1.3 Controlling Aut o-Negotiation

When auo-negptiation is cortrolled by software, the bllowing stepsarerecomnended

¢ After powerup, paver-down, or re€t, the powerdown recoery time, asspecified inTable 34
on pageb4, mug be exawtedbefae poceedin.

* Setthe auo-negotiation advertisemert register bits.
* Enabe auo-negotiation (set MDIO bit 0.12 = 1).

3.5.2 Parallel Detection

For the parallel detection featue o auo-negotiation, the LXT972A also monitors for 10BASE-T
Normal Link Pulses(NLP) and100BASE-TX Idle symbols. If either isdetectedthe devce
auomatically reverts to the correspondng operating mode. Parall el detection allows the LXT972A
to communicate with devices that d not syppart auto-negpotiation.

Figur e 8. Link Establishment Overview

Power-Up, Reset,
or Link Failure

( Start )

Disable _ _ Enable
Auto-Negotiation 0.12= (/le =1 Auto-Neg/Parallel Detection
Check Value

0.12 <
\ 4
\ 4
Go To Forced Attempt Auto- Listen for 100TX Listen for 10T
Settings Negotiation Idle Symbols Link Pulses
I |
Y
v N YES _ NO
( Done j‘ Link Up?
3.6 MIl Operation

TheLXT972A deviceimplementghe Meda Independent Irterface MIl) asdefinedin thelEEE
8023 stardard. Separate chamels are providedfor transmitting data from the MAC to the
LXT972A (TXD), andfor pasing data eceivedrom the line RXD) to the MAC. Each clannel
hasits own clock databus ard control dgnals. Ninesignals are ued topas receiveddata to tle
MAC: RXD<3:0>, RX_CLK, RX_DV, RX_ER COL, and GRS. Seversignalsareusedto trarsmit
data fomthe MAC: TXD<3:0>, TX_CLK, TX_EN, andTX_ER
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3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

26

The LXT972A auppies bothclock sgnals aswell asseparate ouputsfor carriersense ard
cdlli sion. Data tarsmisson acioss the Ml is normally implemertedin 4-bit-wide nibbles.

MIl Clocks

The LXT972A isthe naster clock source fa daatrangnission andsupgies bothMll clocks
(RX_CLK and TX_CLK). It auomatically setsthe clack speeds tomatch link conditions. When
the linkis operatingat 100Mbps the clocksareset to 25 MHz. When the linkis opemting at
10Mbps, the clocls are &t to 25 MHz. Figure 9 through Figure 11 show the clockcyclesfor each
mode.The tansnit data andcortrol signalsmust alwaysbesynchronizedto TX_CLK by the
MAC. The LXT972A samplesthe® dgnalsonthe rigng edge d TX_CLK.

Transmit Ena ble

The MAC must assert TX_EN the sme time aghe irst nibble of preamble, ad de-asert TX_EN
after thelast bit of the macket.

Receive Data Valid

The LXT972A aserts RX_DV whenit receivesa valid paclet Timing changes deperd online
opemting speed:

¢ For 100TX links, RX_DV is as®rted from the first nibble d preamble tothelast ribble of the
data packt.

¢ For 10BT links, theentire peamlbeis truncatedRX_DV is aserted withthe first nibble of the
Start of Frame Delimiter (SFD) “5D” andremainsasserted urtil the endof the paclet.

Carrier Sense

Carrier sense (CRS) is an agnchronousoutput. It is always generded whena pacletis receved
from the line ad in half-duplex whena pacletis trarsmitted.

Carrier senseis not generated when a packet is tansmitted ard in full-dupex mode. Table 9
summarizes the canditions for assetion of carier serse, cdlision, and data loopbacksignals

Error Signals

WhenLXT972A is in 100Mbps modeandreceivesan irvalid symbol from the network it asserts
RX_ERanddrives“1110 on the RXD pins.

Whenthe MACasserts TX_ER, the LXT972A drives“H” symbols outon the TROP/N pins.

Collisi on
The LXT972A assebsits cdlision signal, ag/nchronowsly to ary clock, whene\er the line state is

half-dupex ard the trarsmitter ard receiver are active at tle sane time. Table 9 summarizegshe
condtionsfor assertion of carrier €nse, cdlision, anddata lopbacksignals
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Figure 9. 10BASE-T Clocking

|<7 2.5 MHz during Auto-Negotiation and 10BASE-T Data & Idle :I
TX_CLK
(Sourced by LXT972)

|<7 2.5 MHz during Auto-Negotiation and 10BASE-T Data & Idle ={
RX_CLK
(Sourced by LXT972)

I: Constant 25 MHz =I

SR TSR ORRRRHE]

Figur e 10. 100BASE-X Clocking
. ) I .. 25 MHz once 100BASE-X
|<7 2.5 MHz during Auto-Negotiation e Link Established —>|
TX_CLK
(Sourced by LXT972)
. ) I .|, 25 MHz once 100BASE-X
|<7 2.5 MHz during Auto-Negotiation > Link Established —>|
RX_CLK
(Sourced by LXT972)
I: Constant 25 MHz :I

S L R OORRRARED

Figur e 11. Link Down Cloc k Transition

'/ Link Down condition/Auto Negotiate Enabled

RX_CLK oL ]

ey T

Any Clock ? 2.5MHz Clock

Clock transition time will not exceed 2X the
nominal clock period: (10Mbps = 2.5 MHz; 100Mbps = 25 MHz)
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3.6.7 Loopback
The LXT972A providestwo loopbackfunctions, operatioral and tes (seeTable 9). Loopback
pathsare $iown in Figure 12

3.6.7.1 Operational Loop back
Operational loopbackis provided for 10Mbps half-dugex links whenbit 16.8 = 0. Data tansmitted
by the MAC (TXData)is loopedbackonthe receivesde of the MIl (RXData). Orational
loophkack is na providedfor 100Mbps links, full-duplex links, or when168 = 1

3.6.7.2 Test Loopback

A testloopbackfunctionis providedfor diagnostic teging of the LXT972A. During teg loopback,
the twisted-pair interfaceis disaled Datatrarsmittedby the MAC isintemally loopedbackby the
LXT972A and returned to the MAC.

Test loopbackis available for both 100TX and 10T operation. Test loopbackis erated by setting
bits as bllows:

e 0.M4=1

* 0.8=1 (ull-duplex)

¢ 0.12=0(disade auo-negptiation).
Figure 12. Loopba ck Paths

LXT972A

< <

N N
10T Digital 100X Analog

Mil Loo pback Block Loopb ack Block
/ /

TX Driver|

-
-~ - - — ——

Table 9. Carrier Sense, Loopba ck, and Col lision Conditions
Speed Duplex Condition Carrier Sense Lo-(;f)?)t;ck CI)_F())%?E;QI?I Collision
Full-Duplex Receive Only Yes No None
100Mbps
Half-Duplex Transmit or Receive No No Transmit and Receive
Full-Duplex Receive Only Yes No None
10Mbps Half-Duplex, 16.8 = 0 Transmit or Receive Yes Yes Transmit and Receive
Half-Duplex, 16.8 = 1 Transmit or Receive No No Transmit and Receive
1. Test Loopback is enabled when 0.14 =1
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3.7 100Mbps O peration

3.7.1 100BASE-X Network Operations

During 100BASE-X opertion, the LXT972A transmits andreceivesh-hit symbds acioss the
netvork link. Figure 13 shows the gructureof astandard frame @mcket. Whenthe MACis not
actively trarsmitting data, the LXT972A serds aut Idle symbadls an the line.

In 100TX mode, the LXT972A scrambles aml transmits the data tothe retwork using MLT-3 line
coce (Figure 14onpage29). MLT-3 dgnalsreceived fromthe netwok are desramied, decoded
andsent acros the Mll to theMAC.

Figur e 13. 100BASE-X Frame Format

64-Bit Preamble Destination and Source Packet Length Data Field Frame Check Field InterFrame Gap / Idle Code
(8 Octets) Address (6 Octets each) (2 Octets) (Pad to minimum packet size) (4 Octets) (> 12 Octets)
/ / / / /
PO | P1 | P6 |SFD | DA DK SA|[SA| L1 | L2 | DO D{ Dn éRC 10 IFG
/ / /
/ /
Replaced by Start-of-Frame Replaced by
13IK/ code-groups Delimiter (SFD) [TIR/ code-groups
Start-of-Stream End-of-Stream Delimiter (ESD)

Delimiter (SSD)

Figure 14. 100BASE-TX Data Path

Standard Data Flow

] —>
DO Parallel +1
— 10 — — 0 0 0
D1 Serial Scramble

-1
—— [P > DO | D1 | D2 | D3 (¢» 4Bi5B & SO |S1|S2|S3|S4 [« De. [€PIMLT3 &>
D2 Serial Scramble Transition = 1.
— to +— — No Transition = 0.
D3 Parallel All transitions must follow
I b m— pattern: 0, +1, 0, -1, 0, +1...

Scrambler Bypass Data Flow

SO >
— Parallel +1
S1 to
I Serial 0 0 0
-1
S2 ag < » S0 |S1|S2[S3|54 « » MLT3 (4>
Serial Transition = 1.
S3 to No Transition = 0.
— Parallel All transitions must follow
S4 ¢ pattern: 0, +1, 0, -1, 0, +1...
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Asshown in Figure 13on page29, the MAC startseach tangnissionwith a prearble patternAs
soonasthelLXT972A detectghe gart of preamlbe, it transnits a Sart-of-Stream Delimier (SSD
symbols JandK) to thenetwork It then encdesandtransnits the res of the paclet, includng the
balance bthepreamlbe, the SFD, pask data, atct CRC.

Once the pcket eds, the LXT972A transnits theEnd-of Streambelimiter (ESD, ¥ymbds T and
R) ard thenreturns totransmitting Idle symbals. 88/5B coding is stown in Table 10 onpage 33.

Figure 15 showsnarmal receptionwith no errois. Whenthe LXT972A receivesnvalid symbols
from the line,it aserts RX_ERasshown inFigure 16.

Figur e 15. 100BA SE-TX Reception with no Errors

e [T U UL U UL L
RX_DV /[ | ] \

RXD<3:0> A preamble {sFofsFp) DA f DA { DA DAY crc f crc | crc | crc )\

RX_ER

Figur e 16. 100BASE-TX Reception with Invalid Symbol
RX_CLK
RX_DV / / / \

RXD<3:0> /( preeiénble XSFDXSFDX DA X DA X XX X XX X XX X XX X XX X XX X XX X XX X XX X XX )\

RX_ER [\
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3.7.2 Collis ion Indic ation

Figure 17 shows normal transmission. Upon detection of a cdlision, the COL output is assrted
andremainsaserted fa theduration of the cdlision asshown in Figure 18,

Figure 17. 100BASE-TX Transmission with no Errors

TXEN \

TXD<3:0> AfPYRYEYAYMYBYLYEYDAYDA DAY DAYDAYDAYDAYDAY DA\
CRS []] W
coL

Figur e 18. 100BASE-TX Transmiss ion with Collisi on

TXEN \

TXD<3:0> fPXRYEYAYMYBYXLYEY 9aM Y 0AM X JAm Y JAM Y\
CRS /// \\\
coL 1 W
3.7.3 100BASE-X Protocol Sublayer Operat ions

With regect to the 7-layer caonmuricaions modtl, the LXT972A isa Phical Layer 1 (PHY)
device.The LXT972A implemeris thePhysical Goding Subayer PCS), Physical Medium
Attachment PMA), andPhysical MediumDependen (PMD) aublayersof the refeence malel
defined by the IEEE 8@.3u sardard The fdlowing paragraps discussLXT972A operation fom
the referencemodal point of view.

3.7.3.1 PCS Sublayer

ThePhysical Coding Subayer PCS) providestheMIl interface, asvell asthe 4B5B encodng/
decaling function.

For 100TX operation, the FCS layer provides DLE symbals tothe PMD-layer line diver as long
asTX_ENisde-aserted.
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Preamble Handl ing

Whenthe MAC assetts TX_EN, the PGS substitutes a/JK symbad pair, also known as tte Start-of-
StreamDeli miter (SSD), for the firgt two nibbles received acr@ssthe Mil. The PGS layer cortinues
to encalethe renaining Ml data, followingthe calingin Table 10onpage 33, until TX_ENisde-
asseted It thenreturns to sypplying IDLE symbalsto the line driver.

In the receie direction, the PGS layer performs tre oppasite function, sibstituting two preambe
nibblesfor the SD.

Dribbl e Bits

The LXT972A handles dibbles hts in all modes. If betweenone throughfour dribble hts are
receivedthe nibble is pasedacros the Mll, padded with 1sif necesary. If between five though
seven dribble hts arereceivedthe cord nibble isnot ent onto the MII bus

Figur e 19. Protoc ol Subla yers

4 Ml Interfac e
PCS LXT972A v
Sublayer Encoder/Decoder
Serializer/De-serializer
A
\ 4
PMA Link/Carrier Detect
Sublayer
________________———v ———————————
PMD Scrambler/
Sub Iayer De-scrambler
A
v 100BASE-TX
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Table 10. 4B/5B Coding

Code Type 4:;3 ZCfc(i)e Name 3832033 Interp retati on
0000 0 11110 Data 0
0001 1 01001 Data 1
0010 2 10100 Data 2
0011 3 10101 Data 3
0100 4 01010 Data 4
0101 5 01011 Data 5
0110 6 01110 Data 6
DATA 0111 7 01111 Data 7
1000 8 10010 Data 8
1001 9 10011 Data 9
1010 A 10110 Data A
1011 B 10111 Data B
1100 Cc 11010 Data C
1101 D 11011 Data D
1110 E 11100 Data E
1111 F 11101 Data F
IDLE undefined I 11111 Idle. Used as inter-stream fill code
0101 J? 11000 Start-of-Stream Delimiter (SSD), part 1 of 2
CONTROL 0101 K? 10001 Start-of-Stream Delimiter (SSD), part 2 of 2
undefined T3 01101 End-of-Stream Delimiter (ESD), part 1 of 2
undefined R3S 00111 End-of-Stream Delimiter (ESD), part 2 of 2
undefined H* 00100 Transmit Error. Used to force signaling errors
undefined Invalid 00000 Invalid
undefined Invalid 00001 Invalid
undefined Invalid 00010 Invalid
INVALID undefined Invalid 00011 Invalid
undefined Invalid 00101 Invalid
undefined Invalid 00110 Invalid
undefined Invalid 01000 Invalid
undefined Invalid 01100 Invalid
undefined Invalid 10000 Invalid
undefined Invalid 11001 Invalid
1. The /I/ (Idle) code group is sent continuously between frames.
2. The /J/ and /K/ (SSD) code groups are always sent in pairs; /K/ follows /J/.
3. The /T/ and /R/ (ESD) code groups are always sent in pairs; /R/ follows /T/.
4. An /H/ (Error) code group is used to signal an error condition.
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3.7.3.2 PMA Sublaye r

Link

In 2100Mbps modk, theLXT972A edalishesa link wheneer thescrambler becomedocked arl
remaindockedfor approximately 50ns. Whene\er the srambler logslock (receivng lesthan 2
congcutive ide symbds during a 2ns window), the linkare takerdown. This providesa very
robust link, esentially filtering out ary small noise hits that may otherwise dsrupt thelink.
Furthermore, 100M idle pattems will not bring up a 10M link.

TheLXT972A repatslink failure viathe Ml status bits (1.2ard 17.10) and nterrupt functions. If
auo-negotiation is erahled, link failure cases tle LXT972A to re-negotiate.

Link Fai lure Overrid e

The LXT972A normally trarsmits data packetsonly if it detectsthe link is up. Setting bit 16.14=1
overrides ths function, allowing the LXT972A to trarsmit data packets eenwhenthe link is
down. This featue isprovidedasadiagnaostic tool. Note that auo-negotiation must be disabledto
transnit data packtsin the alsence oflink. If autenegptiation is enalbed, theLXT972A
auomatically trarsmits FLP lursts if thelink is down.

Carrier Sense

For 100TX links, a dart-of-streamdelimiter (SSD)or /JK symbad pair causesassetion of carier
serse (CRS. An end-d-stream alimiter (ESD) or /T/R symbol par caugs ce-assettion of CRS.
The PMA layeralso de-aserts CRS if IDLE symbds are receivedvithou /T/R; however, in this
ca®e RX_ERis aserted for one clockcycle when (RS isde-aserted.

Usageof CRS for Interframe Gap (FG) timing is not recommencded for thefollowing reasns

* De-assrtion time for CRSis slightly longer thanassetion time. This catses FG intervals to
appearsomewhat shorter to the MAC thanit actualy is an the wire.

* CRSde-as=ttion is nat aligned with TX_EN de-assertion on trarsnit loopkacks in half-
dudex made.

Receive Dat a Valid

The LXT972A asserts RX_DV toindicate tlat the eceved data mapdo valid symbols. Howe\er,
RXD outputs zerosuntil the receied datais decodedandavailable fo trarsfer to the coriroller.

3.7.3.3 Twisted- Pair PMD Sublayer
The twiged-pair Physical Medum Dependent (PMD) layer provides the sigal scambling ard

desrambling line cading anddecodng (MLT-3 for 100TX, Mancheser for 10T), aswell as
receiving pdarity correction,andbasline wandercorection finctiors.

Scrambler /Descr ambler

The pupo< of the grambleris to spread the ignal power gpectrumand further redice EMI using
an 1-bit, data-inégpeneént pdynomial. Thereceiverautomatically écodeghepolynomial
wheneer IDLE gymbols are eceived.
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Scrambler Seeding. Once tle trangit data 6r Idle symbols) are poperly ercoded theyare
sclambled to further reduceEMI andto spread tie paver gpectrum using an 11-bit scrambler seed.
Five seed bitsare @terminedby the PHY addess, and theremainirg bitsare tard codedin the
desgn.

Scrambler Bypass. The scambler/desctambler canbe bypassedby setting bit 16.12 = 1.
Scrambkr bypassis provided for diaghogic andtest support.

Baseline Wander Corr ection

TheLXT972A providesa taseline warder correctian functionwhich males the devce rolust
under all network operating conditions. The MLT3 coding scheme usedin 100BASE-TX is by
definition “unbalanced. This meansthat the agragevalue d the sgnal voltagecan“wander’
significantly over short timeintervals (tenthsof secords). Thiswandercan causreceivererrors at
long-line lenghs (100 meters) in less robust designs. Exact claracteriics of the wanér ae
completely data dependert.

TheLXT972A basline wander corectioncharacterigcsallow the deviceto recover eror-free
data wli e receivingworg-cas “killer” pacletsoverall cable lenghs.

Polarity Correction

The1l0BASE-TX desranbler auomatically detectsandcorrectsfor the cortition where the
receivesignal at TPIP andPIN is inverted.

Programmabl e Slew Rate Control

TheLXT972A device supportsaslew rate mechaism wherely one of four pre-slecteddew rates
can ke used. Ths allowsthe deigyner to gtimize the otput wavebrm to match the chracteritics
of the megnetics The slew ete is cetermined by the TXSLEW pinsasshown in Table 4 on page 14.

3.8 10Mbps O peration

TheLXT972A opemtesasa sandard 10BASE-Ttranseiver The LXT972A supportsall the
stardard 10Mbpsfunctions During 10BASE-T (10T) operaton, the LXT972A trangnits and
receivesManchegerencocded chta acros the netwok link. When tre MAC is notactvely
tramsmitting data, the LXT972A drives lirk pulses ato the line.

In 10T mode, the pdynomial saambler/descrambler isinadive. Manchester-encoded signals
receivedirom thenetworkare acodedby the LXT972A ard ent acoss the Ml to the MAC.

3.8.1 10T Preamble Handling

The LXT972A offerstwo options for preamble handing, sdeded by bit 16.5. In 10T Mode when
16.5 = Q theLXT972A strips the entire peambe off of receiwed paclets CRS is aserted
coincident with SFD RX_DV is heldLow for theduration of the peamlbe. When RX_DV is
asserted the \ery first two nibbes driven by the LXT972A arethe S “5D" hex followed by the
body o thepacket.
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3.8.2

3.8.3

3.8.4

3.8.4.1

3.8.5

3.8.6
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In 10T mode with16.5= 1,the LXT972A pasesthe peamble though the MIl and aserts
RX_DV andCRS smultareotsly. In 10T loopback the LXT972A loopsback whateer the MAC
trarsmits toit, including the preanble.

10T Carrier Sense

For 10T links, CRS asertion isba®d onreceptionof valid preamlbe, andde-asertion on reception
of an eml-of-frame (EOF) marker. Bit 16.7 allows CRS de-as<rtion to be synchronizedwith
RX_DV de-asertion. Refer to Table 46on page64.

10T Dribble Bits

The LXT972A device handes dibbles hits in all modes. If between one throughfour dribble bits
are receied, thenibble is passd acoss the MIl, padded with kif necesary. If betweenifve
through seven diibble Lits arereceived the gcord nibble isnot ent onto the Ml bus

10T Link Integrity Test

In 10T mode, the LXT972A always trarsmits link pulses Whenthe Link Integrity Test function is
enabledthe normal configuration), it monitorsthe connection forlink pulses Once link pisesare
detected, da trarsmission is enalbed ard remainsenalbed aslong aseitherthe lirk pulsesor data
transmission continue. If the link pulses $op, the data trarsmisson is dsabed

If the Link Integrity Test function is disabled, the LXT972A transmits to the connection regardiess
of detectedlink pulses The Link Integrity Test function canbe disabled by settng bit 16.14 = 1

Link Failure
Link failure occusif Link Integiity Test is emabled andink pusesor pacletsstop beirg received
If this candition occus, the LXT972A returns tothe auo-negotiation phase if auo-negotiation is

enabed. If the Link Integrity Test functionis dsabed by settirg 16.14 = 1in the Configuration
Register, the LXT972A trarsmits paclets regardess of link status

10T SQE (Heartbeat)
By default, the Signal Quality Error (SQE) or heatbeat function is disabed on the LXT972A. To

enalbe this function, set It 16.9 = 1. Whenthis function is enalbed, the LXT972A asrts its COL
outpu for 5-15 BT aftereach pcket. Se&igure 29 onpage51 for SQE timing parameters.

10T Jabber

If a trangnission exceedghe jalber timer the LXT972A disablesthe tramsmit and logpback
fundions. See Figure 28 onpage 51 for jabber timing parameters.

The LXT972A auomatically exts jalber mode after the unjabbertime has expired. This function
can be disabled by sdting bit 16.10=1.
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3.8.7

3.9

3.9.1

3.9.1.1

3.9.2
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10T Polarity Corre ction

The LXT972A auomaticallydetectsard correctsfor the candition where the receie signal (TPIP/
N) isinverted Reversd mlarity is detectedif eight invertedlink pulses or four inveited endof-
frame (EOF) makers are receivedcorsecuively. If link pusesor data are ot recived ty the
maximum re@ive time-ou periad (96-128 mg), the larity state isrest to a ron-invertedstate.

Monitoring Operations

Monitoring Aut o-Negotiation

Auto-negpotiation canbe monitored asfollows:
* Bit 17.7isset tol ancethe Auto-Negotiation process iscompleted
* Bits 12 ard 17.10are setto 1 once tte link is estabshed.
* Bits17.14 and Z.9 canbe usd to determiathe link operting condtions (speed andiuplex).

Monit oring Next Page Exchange

TheLXT972A offersanAltemate Next Page atdeto smplify the nex pageexchamge poces.
Normally, bit 6.1 (Page Rceivedemainsset urtil read. WhenAlternate Next Page ate is
enabed (16.1 = 1), bit 61 isauomatically cleared wheevera rew negdiationproces takesplace.
This preventsthe ser from readng anold value in6.1andasuming tha Registers5 ard 8
(Partner Ability) contain valid information. Additionally, the LXT972A uses lit 6.5 to indicate
whenthe curent leceived page isthe kase page.This informationis useful for recaynizingwhen
nex pagesnust be resent due to anew negtiation poces garting. Bits 6.1 ard 6.5 ae cleared
when read.

LED Functions

TheLXT972A incomoratesthree direct LD drivers. On paver upall the diversareassertedfor
appoximately 1 cand afer rest de-asserts Each LED diver can le programmael usng the LED
Configuration Register (eferto Table 50 onpage 68) to indicate me the following conditions:

* OperatingSpeed
* Trarsmit Activity
* Receiwe Activity

¢ Coallision Condtion
¢ Link Status

* DuplexMode

The LED drivers canalsobe programmed to dispay various canbined status conditions. For
example, seting bits 20.15:12 = 1101 producesthe foll owing cambination of Link and Activity
indications:

¢ |f Link is down LED isoff.
¢ |f Link isupLED ison
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e If Link is up and activity is detected the LED blinks at the dretch interval selectedby bits
20.32 ard cortinuesto Hink aslong asactivity ispresent.

The LED diver pins alsoprovide initial configuration setings. The LED pins are sensitive to
polarity ard automatically plis up orpulls down to confgure fa either ogn drainor opensource
circuits (LOmA Max curert rating)asrequired ty thehardvare corfiguration. Refer to the
discwsdon of “Hardware Configuration Setthgs’ on page23 for details.

3.9.2.1 LED Pulse Stretching

The LEDCorfiguration Register al® providesoptional LED pulse gretchingto 30 60,0r 100 ms
If during this puse gretchperiad theevent @cursagain, the puse gretch timeis furtherexterded.

Whenan eent sichasreceivinga pacletoccus, it is edge detectechndstartsthe $retch timer
The LED diver remainsasserted uril the gretch timer eypires If andher event occus befae the
stretch timer expires, the stetch timer is reset ard the stretch time is extended.

Whena lorg even (suchasduplex statuws) occus, it is edge detectedandstartsthe gretch timer
Whenthe gretch timer epiresthe edje detectors reset so that dongevent cases andher pulse to
be gemratedfrom the edje detectg which reststhe dretch timerand cases theLED driver to
remah asserted.Figure 20 shows how the stetch operation functions.

Figur e 20. LED Pulse Stretching

Event —‘ —|_H -

LED

y Ik T

stretch stretch stretch
Note: The drect drive LED ouputsin this diagam ae shownasactiveLow.

3.10 Bound ary Scan (JTAG1149.1) Functions

LXT972A includesalEEE 1149.1 boundary scan testport for board level testing. All digita inpu,
outpu, andinpu/outpu pinsareaccesible. The BSDL file is available by contacting your local
sales office (see the back page) or by accessing the Intel web site (devel oper.intel .convdesign/
network/).

3.10.1 Boundary S can Interface

Thisinterface casstsof five pins(TMS, TDI, TDO, TRST, andTCK). It includesa gate machine,
data registerarray, ard instruction register The TMS and TDI pins areintemally pulled up. TCK is
intemally pulled down. TDO does rot have aninternal pull-up or pull-down.
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3.10.2 State Machine
TheTAP cornroller isa 16 sate machinedrivenby the TG and TMS pins Upan reset the

TEST_LOGIC RESET ¢ate isentered The date nachine isalo reset whenTMS and DI are
high for five TCK periods

3.10.3 Instruction Regist er
After the date machne regts, the DCODE indructionis alwaysinvoked. The decale logc

ensresthecorrectdata flowto the Data rgistersaccading to the curent ingruction Valid
instructions are listedin Table 12.

3.10.4 Boun dary Scan Register (BSR)

EachBounday Scan Rgister (BSR) cell has two stages A flip-flop anda latch ag usd for the
serial shift stage andthe pasllel output stage. Thee are bur modes of operationaslisted inTable
11

Table 11. BSR Mode of Operation

Mode Descri ption
1 Capture
2 Shift
3 Update
4 System Function

Table 12. Supported JTAG Instructions

Name Code Descri ption Mode Data Register
EXTEST 0000 External Test Test BSR

IDCODE 0001 ID Code Inspection Normal ID REG
SAMPLE 0010 Sample Boundary Normal BSR

TRIBYP 0011 Force Float Normal Bypass
SETBYP 0100 Control Boundary to 1/0 Test Bypass
BYPASS 1111 Bypass Scan Normal Bypass

Table 13. Device ID Register

31:28 27:12 11:8 7:1 0
Version Part ID (hex) Jedec Continuation Characters JEDEC ID? Reserved
0001 03CB 1110 111 1110 1
1. The JEDEC IS is an 8-bit identifier. The MSB is for parity and is ignored. Intel’'s JEDEC ID is FE (1111 1110) which becomes
111 1110
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4.0 Applicatio n Inform ation

4.1 Magnetics Infor mation

The LXT972Arequresa 1:1ratiofor boththe eceive ad trarsmit trangormers The trangormer
isolation voltage shoud be rated at XV to protect tte circuitry from static wltagesacrossthe
conrectorsandcables Refer to Table 14 for trangormerrequremens.

A crossreference lis of magetic manufacturersand parnumbessis available in Application Note
073 Magretic Manufecturers which can ke foundonthe Irtel web ste (deweloperintel.com/
desgr/netwok/). Before committing to aspecific commnen, desgness shoud contact the
manufcturerfor current poduct specifications, andvalidate tle mageticsfor the gecific
application.

Table 14. Magnetics Requir ements

Parameter Min Nom Max Units Test Condition

Rx turns ratio - 1:1 - -

Tx turns ratio - 1:1 - -

Insertion loss 0.0 0.6 11 dB

Primary inductance 350 - - pH

Transformer isolation - 15 - kv

Differential to common mode rejection 40 - - dB .1 to 60 MHz
35 - - dB 60 to 100 MHz
-16 - - dB 30 MHz

Return Loss
-10 - - dB 80 MHz

4.2 Typic al Twisted-Pair Interface

Table 15 providesa canpaison of the R}F45 cannectiors for NIC ard switch appicatiorsin a
typical twiged-pair inteface stting.

Table 15. RJ-45 Pin Compar ison of NIC and Switch Twisted-Pair Interfaces

RJ-45
Symbol
Switch NIC
TPIP 1 3
TPIN 2 6
TPOP 3 1
TPON 6 2

Figure 21 on page 41 showsa typcal twided-pair interfacewith the R}-45 cannectiors crosed
overfor a swtch corfiguration. Figure 22 on page 42 providesa typical twsted-pair interface with
the R}45 canectiors configuredfor a NICapgication
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Figure 21. Typical Twisted-Pair Interface - Switch

270 pF 5%
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1. Center tap current may be supplied from 3.3V VCCA as shown. Additional power savings may be realized by supplying
the center tap from a 2.5V current source. A separate ferrite bead (rated at 50 mA) should be used to supply center tap
current.

. The 100Q transmit load termination resistor typically required is integrated in the LXT972A.

. Magnetics without a receive pair center tap do not require a 2 kV termination.

. RJ-45 connections shown are for a standard switch application. For a standard NIC RJ-45 setup, see Figure 22.

A wWN
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&

Figure 2 2. Typic al Twisted-Pair Interface - NIC
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1. Center tap current may be supplied from 3.3V VCCA as shown. Additional power savings may be realized by supplying the
center tap from a 2.5V current source. A separate ferrite bead (rated at 50 mA) should be used to supply center tap current.

2. The 100Q transmit load termination resistor typically required is integrated in the LXT972A.

3. Magnetics without a receive pair center tap do not require a 2kV termination.

4. RJ-45 connections shown are for a standard NIC. Tx/Rx crossover may be required for repeater & switch applications.
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Figure 23. Typical Ml Interface
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5.0

Test Specificatio ns

Note:

Table 16 through Table 34 andFigure 24 throughFigure 35 repreent thetarget specificaions of

the LXT972A. These specificaionsare giararteedby teg except whee nded “by desgn.”
Minimum ard maximum values ligedin Table 18through Table 34 applyover the ecommeded

opewting corditions specifiedin Table 17.

5.1 Electri cal Parameters

Table 16. Absolute Maximum Ra tings

Parameter Sym Min Max Units

Supply voltage Vce -0.3 4.0 \%

Operating temperature ToPA 0 +70 °C

Storage temperature TsT -65 +150 °C

Caution: Exceeding these values may cause permanent damage.

Functional operation under these conditions is not implied.
Exposure to maximum rating conditions for extended periods may affect device reliability.
Table 17. Operating Conditions
Parameter Sym Min Typl Max Units
. LXT972A_C o

Recommended operating temperature (Commercial) ToPA 0 - 70 C
Analog & Digital Vccea, Veed 3.14 3.3 3.45 \%

Recommended supply voltage?
lfe} Vccio 2.35 - 3.45 \%
100BASE-TX Icc - - 110 mA
10BASE-T Icc - - 82 mA

Vcc current
Power Down Icc - - 1 mA
Auto-Negotiation Icc - - 110 mA

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.

2. Voltages with respect to ground unless otherwise specified.
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Table 18. Digital I/O Characteristics *

Parameter Symbol Min Typ2 Max Units Test Conditions
Input Low voltage ViL - - 0.8 \% -
Input High voltage VIH 2.0 - - \% -
Input current I -10 - 10 HA 0.0<Vi<Vcc
Output Low voltage VoL - - 0.4 \% loL =4 mA
Output High voltage VOH 2.4 - - \% IoH = -4 mA

21 for LED Characteristics.

1. Applies to all pins except MIl, LED and XI/XO pins. Refer to Table 19 for MIl I/O Characteristics, Table 20 for XI/XO and Table

2. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.

Table 19. Digital /0O Characteristics - Mll Pins

Parameter Symbol Min Typl Max Units Test Conditions
Input Low voltage ViL - - 0.8 \% -
Input High voltage VIH 2.0 - - \% -
Input current Il -10 - 10 HA 0.0 < VI<VCCIO
Output Low voltage VoL - - 0.4 \% loL= 4 mA
] VOH 2.2 - - \% IoH = -4 mA, VCCIO = 3.3V
Output High voltage
VOH 2.0 - - \Y IoH = -4 mA, VCCIO = 2.5V
2 _
Driver output resistance Ro B 100 B Q VCCIO = 2.5V
(Line driver output enabled) RO2 _ 100 _ 0 VCCIO = 3.3V

2. Parameter is guaranteed by design; not subject to production testing.

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.

Table 20. 1/0O Characteristics - REFCLK/X| and XO Pins

Parameter Sym Min Typ? Max Units Test Conditions
Input Low Voltage ViL - - 0.8 \%
Input High Voltage VIH 2.0 - - \%
Input Clock Frequency Tolerance? Af - - +100 ppm
Input Clock Duty Cycle? Tdc 35 - 65 %
Input Capacitance CIN - 3.0 - pF
1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. Parameter is guaranteed by design; not subject to production testing.

Table 21. I/O Characteristics - LED/CFG Pins

Parameter Sym Min Typ Max Units Test Conditions
Output Low Voltage Vol - - 0.4 \% loL =10 mA
Output High Voltage Voh 2.4 - - \% loH =-10 mA
Input Current I -10 - 10 HA 0<VIi<VCCIO
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Table 22. 100BASE-TX Transceiver Characteristics

In

Parameter Sym Min Typl Max Units Test Conditions

Peak differential output voltage \ 0.95 - 1.05 \% Note 2

Signal amplitude symmetry Vss 98 - 102 % Note 2

Signal rise/fall time TRF 3.0 - 5.0 ns Note 2

Rise/fall time symmetry TRFS - - 0.5 ns Note 2

Duty cycle distortion DcD 35 50 65 % gg,ie;:rgmsiepn: aﬁulse width at
Overshoot/Undershoot Vos - - 5 % -

Jitter (measured differentially) - - - 1.4 ns -

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. Measured at the line side of the transformer, line replaced by 100Q(+/-1%) resistor.

Table 23. 10BASE-T Transceiver Characteristics

Param eter Sym Min Typ Max Units Test Conditions
Transmitter

With transformer, line

Peak differential output voltage Vor 2.2 25 2.8 \% rep_laced by 100 Q
resistor

pransition timing jitter added by the - 0 2 11 ns ?g:&#gg l:rI;/OIdEeI:lE 802.3
for 10BASE-T MAU

Receiver
Receive Input Impedance ZIN - - 22 kQ
Differential Squelch Threshold VDS 300 420 585 mV
Table 24. 10BASE-T Link Integrity Timing Cha racteristics
Param eter Sym Min Typ Max Units Test Conditions

Time Link Loss Receive TLL 50 - 150 ms -

Link Pulse TLP 2 - 7 Link Pulses -

Link Min Receive Timer TLR MIN 2 - 7 ms -

Link Max Receive Timer TLR MAX 50 - 150 ms -

Link Transmit Period Tit 8 - 24 ms -

Link Pulse Width Tlpw 60 - 150 ns -

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
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5.2 Timing Diagrams

Figur e 24. 100BASE-TX Receive Timing - 4 B Mode
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Table 25. 100BASE-TX Receive Timing Parameters - 4B Mode

Parameter Sym Min Typl Max Units? Test Conditions

RXD<3:0>, RX_DV, RX_ER setup _ _ _

to RX_CLK High 1 10 ns

RXD<3:0>, RX_DV, RX_ER hold

from RX_CLK High 2 | 10 - - ns -

CRS asserted to RXD<3:0>, RX_DV t3 3 - 5 BT -
Receive start of “J” to CRS asserted t4 12 - 16 BT -
Receive start of “T” to CRS de-asserted t5 10 - 17 BT -
Receive start of “J” to COL asserted t6 16 - 22 BT -
Receive start of “T” to COL de-asserted t7 17 - 20 BT -

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. 8BT is the duration of one bit as transferred to and from the MAC and is the reciprocal of the bit rate. 100BASE-T bit time = 10
s or10ns.
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Figur e 25. 100BASE-TX Transmit Timing - 4 B Mode
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Table 26. 100BASE-TX Transmit Timing Parameters - 4B Mode

Parameter Sym Min Typl Max Units? Test Conditions
TXD<3:0>, TX_EN, TX_ER setup to TX_CLK High t1 12 - - ns -
TXD<3:0>, TX_EN, TX_ER hold from TX_CLK High t2 0 - - ns -
TX_EN sampled to CRS asserted t3 20 - 24 BT -
TX_EN sampled to CRS de-asserted t4 24 - 28 BT -
TX_EN sampled to TPO out (Tx latency) t5 5.3 - 5.7 BT -

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. E’T is the duration of one bit as transferred to and from the MAC and is the reciprocal of the bit rate. 100BASE-T bit time = 10"
sor 10 ns.
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Figur e 26. 10BASE-T Receive Timing
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Table 27. 10BASE-T Receive Timing Parameters

Parameter Sym Min Typl Max Units? Test Conditions
RXD, RX_DV, RX_ER Setup to RX_CLK High t1 10 - - ns -
RXD, RX_DV, RX_ER Hold from RX_CLK High t2 10 - - ns -
TPIP/N in to RXD out (Rx latency) t3 5.8 - 6.0 BT -
gZSRszr?:;erted to RXD, RX_DV, RX_ER 4 5 _ 32 BT _
§s>(s[;,rt23<_DV, RX_ER de-asserted to CRS de- 5 0.3 _ 0.5 BT _
TPl in to CRS asserted t6 2 - 28 BT -
TPI quiet to CRS de-asserted t7 6 - 10 BT -
TPl in to COL asserted t8 1 - 31 BT -
TPI quiet to COL de-asserted t9 5 - 10 BT -

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. 7BT is the duration of one bit as transferred to and from the MAC and is the reciprocal of the bit rate. 10BASE-T bit time = 10
s or 100 ns.
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Figure 27. 10BASE-T Transmit Timing

INlal.

l—

TXD,

TX_EN,

e ST\ \Lm

TX_ER
t3

CRS

t5

A

TPO

Table 28. 10BASE-T Transmit Timing Pa rameters

Parameter Sym Min Typl Max Units? Test Conditions
TXD, TX_EN, TX_ER setup to TX_CLK High tl 10 - - ns -
TXD, TX_EN, TX_ER hold from TX_CLK High t2 0 - - ns -
TX_EN sampled to CRS asserted t3 - 2 - BT -
TX_EN sampled to CRS de-asserted t4 - 1 - BT -
TX_EN sampled to TPO out (Tx latency) t5 - 72.5 - BT -

7's or 100 ns.

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
2. BT is the duration of one bit as transferred to and from the MAC and is the reciprocal of the bit rate. 10BASE-T bit time = 10
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Figur e 28. 10BASE-T Jabber and Unjabber Timing

TX_EN /
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Table 29. 10BASE-T Jabber and Unjabber Timing Parameters
Parameter Sym Min Typl Max Units Test Conditions
Maximum transmit time t1 20 - 150 ms -
Unjab time t2 250 - 750 ms -
1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
Figur e 29. 10BASE-T SQE (Heartbeat) Timing
TX_CLK
TX_EN
t1
COL t2
/
Table 30. 10BASE-T SQE Timing P arameters
Paramete r Sym Min Typl Max Units Test Conditions
COL (SQE) Delay after TX_EN off t1 0.65 - 1.6 us -
COL (SQE) Pulse duration t2 0.5 - 15 us -
1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
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Figur e 30. Auto Negotiation and Fast Link Pulse Timing
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Table 31. Auto Negotiation and Fast Link Pulse Timing Parameters

1

Parameter Sym Min Typ Max Units Test Conditions
Clock/Data pulse width t1 - 100 - ns -
Clock pulse to Data pulse t2 55.5 - 63.8 us -
Clock pulse to Clock pulse t3 123 - 127 us -
FLP burst width t4 - 2 - ms -
FLP burst to FLP burst t5 8 12 24 ms -
Clock/Data pulses per burst - 17 - 33 ea -

1. Typical values are at 25 °C and are for design aid only; not guaranteed and not subject to production testing.
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Figur e 32. MDIO Input Timing
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Figur e 33. MDIO Output T iming
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Table 32. MDIO Timing Parameters
Parameter Sym Min Typ1 Max Units Test Conditions
MDIO setup before MDC, sourced
by STA tl 10 - - ns -
MDIO hold after MDC, sourced by
STA t2 5 - - ns -
MDC to MDIO output delay, source
by PHY t3 - - 150 ns -
MDC period t4 125 - - ns MDC = 8 MHz

1. Typical values are at 25° C and are for design aid only; not guaranteed and not subject to production testing.
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Figur e 34. Power-Up Timing
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Table 33. Power-Up Timing Parameters
Param eter Sym Min Typl Max Units Test Conditions

Voltage threshold vl - 2.9 - \% -

Power Up delay? t1 - - 300 s -

1. Typical values are at 25° C and are for design aid only; not guaranteed and not subject to production testing.

2. Power Up Delay is specified as a maximum value because it refers to the PHY's guaranteed performance - the PHY comes
out of reset after a delay of No MORE Than 300 US. System designers should consider this as a minimum value - After
threshold v1 is reached, the MAC should delay No LESS Than 300 IS before accessing the MDIO port.

Figur e 35. RESET Pulse Width and Recovery Timing
t2 >

MDIO,etc

Table 34. RESET Pulse Width and Recovery Timing Parameters
Param eter Sym Min Typl Max Units Test Conditions

RESET pulse width t1 10 - - ns -

RESET recovery delay? t2 - - 300 us -

1. Typical values are at 25° C and are for design aid only; not guaranteed and not subject to production testing.

2. Reset Recovery Delay is specified as a maximum value because it refers to the PHY's guaranteed performance - the PHY
comes out of reset after a delay of No MORE Than 300 US. System designers should consider this as a minimum value -
After de-asserting RESET*, the MAC should delay No LESS Than 300 S before accessing the MDIO port.
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Register D efinition s

TheLXT972A regider st includesmultiple 16bit regsters Refer to Table 35for a canplete

register listing.

* Baseregsters(0through8) are @finedin accodancewith the®Recaciliation Siblayerand

Media Independert Interface and“Physical Layer Link Signaling for 10/100Mbps A uto-

Negpotiation” sectiors of the IEEE8023 gandad.

¢ Additional registers ae defined in accardance withthe IEEE 802.3 standard for adding unique

chip functions.
Table 35. Register Set
Address Register Name Bit Assi gnments

0 Control Register Refer to Table 37 on page 58
1 Status Register #1 Refer to Table 38 on page 58
2 PHY Identification Register 1 Refer to Table 39 on page 59
3 PHY Identification Register 2 Refer to Table 40 on page 60
4 Auto-Negotiation Advertisement Register Refer to Table 41 on page 61
5 Auto-Negotiation Link Partner Base Page Ability Register Refer to Table 42 on page 62
6 Auto-Negotiation Expansion Register Refer to Table 43 on page 63
7 Auto-Negotiation Next Page Transmit Register Refer to Table 44 on page 63
8 Auto-Negotiation Link Partner Received Next Page Register Refer to Table 45 on page 64
9 1000BASE-T/100BASE-T2 Control Register Not Implemented

10 1000BASE-T/100BASE-T2 Status Register Not Implemented

15 Extended Status Register Not Implemented

16 Port Configuration Register Refer to Table 46 on page 64
17 Status Register #2 Refer to Table 47 on page 65
18 Interrupt Enable Register Refer to Table 48 on page 66
19 Interrupt Status Register Refer to Table 49 on page 66
20 LED Configuration Register Refer to Table 50 on page 68

21- 29 Reserved
30 Transmit Control Register Refer to Table 51 on page 69
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Table 36. Register Bit Map

199ysereq 19N IS URI L 19UIBY1T 1St paadS-[end AE'E€ — VZ.L61X1

a1
»
Bit Fields
Reg Title Addr
B15 ‘ B14 ‘ B13 ‘ B12 ‘ B11 ’ B10 ‘ B9 B8 B7 ‘ B6 ‘ B5 ‘ B4 ‘ B3 ‘ B2 ‘ B1 ’ BO
Contr ol Register
Speed AIN Power Re-start | Duplex Speed
Control ‘ Reset |Loopback Select Enable Down Isolate AN Mode COL Test Select Reserved 0
Status Regist er
100Base- | 100Base-| 10Mbps | 10Mbps [100Base-|100Base- MF .
Status 100_!?435(&- X Full X Half Full Half T2 Full | T2 Half E’éttea'?gsed Reserved | Preamble Coﬁ(l\l‘ete Rggﬁte A/N Ability| SI{;QES ‘Ilja:tzg{ E;te;bdiﬁtg 1
Duplex | Duplex | Duplex | Duplex | Duplex | Duplex Suppress P p:
PHY ID Registers
PHYID1 15 ‘ 14 ‘ 13 ‘ 12 ‘ 1 ’ 10 9 ‘ 8 7 6 ‘ 5 ‘ 4 3 ‘ 2 ‘ 1 ’ 0 2
PHY ID2 PHY ID No MFR Model No MFR Rev No 3
Auto-Negotiation Advertisement Register
100Base- 10Base-T
AIN Next Remote Asymm 100Base- 100Base- "
: Reserved Reserved Pause TX Full Full 10Base-T IEEE Selector Field 4
Advertise Page Fault Pause T4 Duplex X Duplex
Auto-Negotiation Link P artner Base Page Ability Regist er
f 100Base- 10Base-T
AA%iII‘i{nk Slaex; Ack Rg':u?‘te Reserved ’T:,Sgg? Pause 100.?259' TX Full 100%?5& Full |10Base-T IEEE Selector Field 5
Y 9 Duplex Duplex
Auto-N egotiation E xpansion R egister
Link f
Parallel Link
AIN Base Partner Next Page
Expansion Reserved Page Dé;ﬁﬁt Next |Page Able| Received Aljri‘ln/?glre 6
Page Able
Auto-Negotiation Next Page Transmit Register
A/N Next Next Message -
Page Txmit Page Reserved Page Ack 2 Toggle Message / Unformatted Code Field 7
Auto-Negotiation Link Partner Next Page Receive R egister
A/N Link N ext Next Message y
Page Page Ack Page Ack 2 Toggle Message / Unformatted Code Field 8
8 Configur ation R egister
=4
Q
%] . Bypass TP CRS Alternate
g Port Config |Reserved Lir’:_l?rFr’:gss DT:;T)IIte Scrambler Res(;rved Jal%bTer 5185 Loopback| Select |Reserved| PRE_EN Reserved Reserved| Next |Reserved| 16
a (100TX) (0T | 0T | "oty | ‘@om) Page
-
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o Table 36. Register Bit Map (Continue d)
2
& Bit Fields
= Reg Title Addr
g B15 ‘ B14 ‘ B13 ‘ B12 ‘ B11 ‘ B10 ‘ B9 B8 ‘ B7 ‘ B6 ‘ B5 ‘ B4 ‘ B3 ‘ B2 ‘ B1 ‘ BO
&
Status Regist er #2
Status 10/100 | Transmit | Receive | Collision : Duplex Auto-Neg "
Regist er #2 Reserved Mode Status Status Status Link Mode |Auto-Neg Complete Reserved | Polarity | Pause Error |Reserved Reserved 17
Interrupt Enable R egister
Interru pt Auto-Neg | Speed Duplex Interrupt Test
Enable Reserved Reserved Mask Mask Mask Link Mask|Reserved | Reserved Enable | Interrupt 18
Inter rupt St atus R egister
Interru pt Auto-Neg | Speed Duplex Link MD
Status Reserved Reserved Done Change | Change | Change Reserved Interrupt Reserved |Reserved | 19
LED Configur atio n Register
g Pulse
LED Config LED1 LED2 LED3 LED Freq Stretch Reserved| 20
Transmit Control Register
Trans. Transmit Port Rise Time
Contr ol Reserved Low Pwr Control Reserved 30
a1
J
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Table 37. Control Register (Address 0)

INlal.

Bit Name Description Type ! Default
1 = PHY reset R/W
0.15 Reset . 0
0 = Normal operation SC
1 = Enable loopback mode
0.14 Loopback 0 = Disable loopback mode RIW 0
0.6 0.13 Speed Selected
. 1 1 Reserved
0.13 Speed Selection 1 0 1000Mbps (not supported) R/W Note 2
0 1 100Mbps
0 0 10Mbps
Auto-Negotiation 1 = Enable Auto-Negotiation Process
0.12 Enable 0 = Disable Auto-Negotiation Process RIW Note 2
1 = Power-down
011 Power-Down 0 = Normal operation RIW 0
1 = Electrically isolate PHY from MII
0.10 Isolate 0 = Normal operation RIW 0
09 Restart 1 = Restart Auto-Negotiation Process RIW 0
' Auto-Negotiation 0 = Normal operation scC
1 = Full Duplex
0.8 Duplex Mode 0 = Half Duplex R/W Note 2
. 1 = Enable COL signal test
0.7 Collision Test 0 = Disable COL signal test RIW 0
0.6 0.13 Speed Selected
. 1 1 Reserved
0.6 Speed Selection 1 0 1000Mbps (not supported) RIW 0
0 1 100Mbps
0 0 10Mbps
0.5:0 Reserved Write as 0, ignore on Read R/W 00000
1. R/W = Read/Write
RO = Read Only
SC = Self Clearing
2. Default value of bits 0.12, 0.13 and 0.8 are determined by the LED/CFG pins (refer to Table 8 on page 24).
Table 38. MII Status Register #1 (Address 1)
Bit Name Descri ption Type? Default
1.15 100BASE-T4 1 = PHY able to perform 100BASE-T4 RO 0
' Not Supported 0 = PHY not able to perform 100BASE-T4
114 100BASE-X Full- 1 = PHY able to perform full-duplex 100BASE-X RO 1
' Duplex 0 = PHY not able to perform full-duplex 100BASE-X
113 100BASE-X Half- 1 = PHY able to perform half-duplex 100BASE-X RO 1
' Duplex 0 = PHY not able to perform half-duplex 100BASE-X
1. RO = Read Only
LL = Latching Low
LH = Latching High
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3.3V Dual-Speed Fast Ethernet Transceiver Datasheet — LXT972A

Table 38. MII Status Register #1 (Address 1)

Bit Name Descri ption Type 1 Default
) 1 = PHY able to operate at 10Mbps in full-duplex mode
112 10Mbps Full-Duplex 0 = PHY not able to operate at 10Mbps full-duplex mode RO 1
: 1 = PHY able to operate at 10Mbps in half-duplex mode
111 10Mbps Half-Duplex 0 = PHY not able to operate at 10Mbps in half-duplex RO 1
LOOBASE-T2 Full- 1= PHY able to perform full-duplex 100BASE-T2
1.10 Duplex = able to perform full-duplex - RO 0
0 = PHY not able to perform full-duplex 100BASE-T2
Not Suppo rted
LOOBASE-T2 Half- 1 = PHY able to perform half duplex 100BASE-T2
19 Duplex = able to perform half duplex - RO 0
0 = PHY not able to perform half-duplex 100BASE-T2
Not Suppo rted
1 = Extended status information in register 15
18 Extended Status 0 = No extended status information in register 15 RO 0
17 Reserved 1 =ignore when read RO 0
ME Preamble 1 = PHY accepts management frames with preamble suppressed
1.6 Suppression 0 = PHY will not accept management frames with preamble RO 0
pp suppressed
15 Auto-Negotiation 1 = Auto-negotiation complete RO 0
’ Complete 0 = Auto-negotiation not complete
1 = Remote fault condition detected
1.4 Remote Fault 0 = No remote fault condition detected RO/LH 0
13 Auto-Negotiation 1 = PHY is able to perform Auto-Negotiation RO 1
’ Ability 0 = PHY is not able to perform Auto-Negotiation
. 1 =Link is up
1.2 Link Status 0 = Link is down RO/LL 0
1 = Jabber condition detected
11 Jabber Detect 0 = Jabber condition not detected RO/LH 0
. 1 = Extended register capabilities
10 Extended Capability 0 = Basic register capabilities RO L
1. RO = Read Only
LL = Latching Low
LH = Latching High
Table 39. PHY Identification Register 1 (Address 2)
Bit Name Descri ption Type? Default
. PHY ID . - .
2.15:0 Number The PHY identifier composed of bits 3 through 18 of the OUI. RO 0013 hex
1. RO = Read Only
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Table 40. PHY Identification Register 2 (Address 3)

intel.

Bit Name Descri ption Type ! Default
3.15:10 PHY ID number ‘gbel PHY identifier composed of bits 19 through 24 of the RO 011110

. Manufacturer’s . - ,
3.94 model number 6 bits containing manufacturer’s part number. RO 001110

Manufacturer’s oo
3.3:.0 revision number 4 bits containing manufacturer’s revision number. RO (See_ITXT971A/972A
Specification Update)

1. RO = Read Only

Figur e 36. PHY Identifie r Bit Mapping

a bec

PHY ID Register #1 (address 2)= 0013

Organizationdly Unique Identifier rs X

PHY 1D Register #2 (Address 3)

1 A A
00O/l0OOOOOOOODODOOI1I1O0OO0OC1I1O0O1T1T1I10001110000
T T e e s e I I O O O
g N s g g g g
04—0 -< -<
20 78 ST T T T Tolal T 1,
TheIntel OUI is 0078 hex LT |||
Manufacturer's Revision
Modd Number Number
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Table 41. Auto Ne gotia tion Adv ertisement Register (Addr ess 4)

Bit Name Description Type ! Default
1 = Port has ability to send multiple pages.
4.15 Next Page 0 = Port has no ability to send multiple pages. RIW 0
4.14 Reserved Ignore. RO 0
1 = Remote fault.
4.13 Remote Fault 0 = No remote fault. R/W 0
4.12 Reserved Ignore. R/W 0
4.11 ézﬁr;ﬁénetrlc Pause operation defined in Clause 40 and 27. R/W 0
1 = Pause operation enabled for full-duplex links.
410 Pause 0 = Pause operation disabled. RIW Note 2
1 = 100BASE-T4 capability is available.
0 = 100BASE-T4 capability is not available.
4.9 100BASE-T4 (The LXT972A does not support 100BASE-T4 but allows this bit to be set to R/W 0
advertise in the Auto-Negotiation sequence for L00BASE-T4 operation. An
external 100BASE-T4 transceiver could be switched in if this capability is
desired.)
100BASE-TX 1 = Port is 100BASE-TX full-duplex capable.
48 full-duplex 0 = Port is not 100BASE-TX full-duplex capable. RIW Note 3
1 = Port is 100BASE-TX capable.
4T 100BASE-TX | 5 ~ port is not 100BASE-TX capable. RIW Note 3
- 1 = Port is 10BASE-T full-duplex capable.
46 10BASE-T ! P p RIW Note 3
full-duplex 0 = Port is not 10BASE-T full-duplex capable.
1 = Port is 10BASE-T capable.
45 10BASE-T . R/W Note 3
0 = Port is not 10BASE-T capable.
<00001> = IEEE 802.3.
Selector Field <00010> = IEEE 802.9 ISLAN-16T.
4.4:0 S<4:0> ' | <00000> = Reserved for future Auto-Negotiation development. R/W 00001
' <11111> = Reserved for future Auto-Negotiation development.
Unspecified or reserved combinations should not be transmitted.
1. R/W = Read/Write
RO = Read Only
2. Default value of bit 4.10 is determined by pin 33/H8.
3. Default values of bits 4.5, 4.6, 4.7, and 4.8 are determined by LED/CFGn pins at reset. Refer to Table 8 for details.
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®
Table 42. Auto Negotiation Link Partner Base Page Abili ty Register (Addr ess 5)
Bit Name Descri ption Type? Default

1 = Link Partner has ability to send multiple pages.

515 Next Page 0 = Link Partner has no ability to send multiple pages. RO N/A
1 = Link Partner has received Link Code Word from LXT972A.

5.14 Acknowledge 0 = Link Partner has not received Link Code Word from the RO N/A
LXT972A.
1 = Remote fault.

5.13 Remote Fault 0 = No remote fault. RO N/A

5.12 Reserved Ignore. RO N/A

Asvmmetric Pause operation defined in Clause 40 and 27.

5.1 Pa)L/JSE 1 = Link Partner is Pause capable. RO N/A
0 = Link Partner is not Pause capable.
1 = Link Partner is Pause capable.

510 Pause 0 = Link Partner is not Pause capable. RO N/A
1 = Link Partner is 100BASE-T4 capable.

59 100BASE-T4 | 5 = [ink Partner is not 100BASE-T4 capable. RO N/A

5.8 100BASE-TX 1 = Link Partner is 100BASE-TX full-duplex capable. RO N/A

’ full-duplex 0 = Link Partner is not 100BASE-TX full-duplex capable.

1 = Link Partner is 100BASE-TX capable.

57 100BASE-TX" | § = Link Partner is not 100BASE-TX capable. RO NIA

56 10BASE-T 1 = Link Partner is 10BASE-T full-duplex capable. RO N/A

' full-duplex 0 = Link Partner is not 10BASE-T full-duplex capable.

1 = Link Partner is 10BASE-T capable.

55 10BASE-T 0 = Link Partner is not 10BASE-T capable. RO N/A
<00001> = IEEE 802.3.

. <00010> = IEEE 802.9 ISLAN-16T.
. Selector Field _ .
5.4:0 S<4:0> <00000> = Reserved for future Auto-Negotiation development. RO N/A
’ <11111> = Reserved for future Auto-Negotiation development.

Unspecified or reserved combinations shall not be transmitted.

1. RO = Read Only
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Table 43. Auto Ne gotia tion Ex pansion (Address 6)

Bit Name Descri ption Type! Default
6.15:6 Reserved Ignore on read. RO 0
This bit indicates the status of the Auto-Negotiation variable, base page. It
flags synchronization with the Auto-Negotiation state diagram allowing
detection of interrupted links. This bit is only used if bit 16.1 (Alternate NP RO/
6.5 Base Page feature) is set. LH 0
1 = basepage = true
0 = basepage = false
6.4 Parallel 1 = Parallel detection fault has occurred. RO/ 0
' Detection Fault | 0 = Parallel detection fault has not occurred. LH
6.3 Link Partner 1 = Link partner is next page able. RO 0
’ Next Page Able | 0 = Link partner is not next page able.
1 = Local device is next page able.
6.2 Next Page Able 0 = Local device is not next page able. RO 1
1 = Indicates that a new page has been received and the received code
word has been loaded into register 5 (base pages) or register 8 (next RO
6.1 Page Received | pages) as specified in clause 28 of 802.3. This bit is cleared on read. If bit LH 0
16.1 is set, the Page Received bit is also cleared when mr_page_rx = false
or transmit_disable = true.
6.0 Link Partner A/ | 1 = Link partner is auto-negotiation able. RO 0
' N Able 0 = Link partner is not auto-negotiation able.
1. RO = Read Only LH = Latching High
Table 44. Auto Negotiation Next Page Transmit Register (Address 7)
Bit Name Descri ption Type ! Default
Next Page 1 = Additional next pages follow
7.15 R/W 0
(NP) 0 = Last page
7.14 Reserved Write as 0O, ignore on read RO 0
Message Page 1 = Message page
7.13 g g ge pag R/W 1
(MP) 0 = Unformatted page
Acknowledge 2 1 = Complies with message
7.12 9 P 5580 RIW 0
(ACK2) 0 = Can not comply with message
| 1 = Previous value of the transmitted Link Code Word equalled logic
Toggle zero
7 ) 0 = Previous value of the transmitted Link Code Word equalled logic RIW 0
one
Message/
7.10:0 Unformatted Code R/IW 000000010 00
Field
1. RO = Read Only. R/W = Read/Write
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Table 45. Auto Negotiation Link Partner Next Page Receive Register (Address 8)
Bit Name Descri ption Type ! Defaul t
8.15 Next Page 1 = Link Partner has additional next pages to send RO 0
' (NP) 0 = Link Partner has no additional next pages to send
8.14 Acknowledge 1 = Link Partner has received Link Code Word from LXT972A RO 0
' (ACK) 0 = Link Partner has not received Link Code Word from LXT972A
8.13 Message Page 1 = Page sent by the Link Partner is a Message Page RO 0
' (MP) 0 = Page sent by the Link Partner is an Unformatted Page
8.12 Acknowledge 2 1 = Link Partner complies with the message RO 0
' (ACK2) 0 = Link Partner can not comply with the message
1 = Previous value of the transmitted Link Code Word equalled logic
8.11 Toggle zero RO 0
' (M) 0 = Previous value of the transmitted Link Code Word equalled logic
one
Message/
8.10:0 | Unformatted Code User definable RO 0
Field
1. RO = Read Only.
Table 46. Configuration Register (Address 16, Hex 10)
Bit Name Descri ption Type?! Default
16.15 | Reserved Write as zero, ignore on read. R/W 0
Force Link Pass 1 = Force Link pass
16.14 0 = Normal operation RIW 0
. 1 = Disable Twisted Pair transmitter
16.13 | Transmit Disable 0 = Normal Operation R/W 0
16.12 Bypass Scrambler | 1 = Bypass Scrambler and Descrambler RIW 0
' (100BASE-TX) 0 = Normal Operation
16.11 | Reserved Ignore R/W 0
Jabber 1 = Disable Jabber Correction
16.10 | (10BASE-T) 0 = Normal operation RIW 0
SQE 1 = Enable Heart Beat
16.9 (10BASE-T) 0 = Disable Heart Beat RIW 0
16.8 TP Loopback 1 = Disable TP loopback during half-duplex operation RIW 0
) (10BASE-T) 0 = Normal Operation
16.7 CRS Select 1 = CRS deassert extends to RX_DV deassert RIW 1
) (10BASE-T) 0 = Normal Operation
16.6 Reserved Write as zero, ignore on read. R/W 0
Preamble Enable.
16.5 | PRE_EN 0 = Set RX_DV high coincident with SFD. RIW 0
1 = Set RX_DV high and RXD = preamble when CRS is asserted.
16.4:3 | Reserved Write as zero, ignore on read. R/W 00
1. R/W = Read /Write, LHR = Latches High on Reset
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Table 46. Configuration Register (Address 16, Hex 10) (Continued)

Bit Name Description Type?! Default
16.2 Reserved Write as zero, ignore on read. R/W 0
16.1 Alternate NP 1 = Enable alternate auto negotiate next page feature. RIW 0

' feature 0 = Disable alternate auto negotiate next page feature
16.0 Reserved Write as zero, ignore on read. R/W 0

1. R/W = Read /Write, LHR = Latches High on Reset
Table 47. Status Register #2 (Address 17)

Bit Name Descri ption Type ! Default

17.15 Reserved Always 0. RO 0
1 =LXT972A is operating in 100BASE-TX mode.

17.14 | 10/100 Mode 0 = LXT972A is not operating L00BASE-TX mode. RO 0

. 1 =LXT972A is transmitting a packet.
17.13 Transmit Status 0 = LXT972A is not transmitting a packet. RO 0
. 1 =LXT972A is receiving a packet.

17.12 Receive Status 0 = LXT972A is not receiving a packet. RO 0

17.11 | Collision Status 1 = Collision is occurring. RO 0
0 = No collision.

. 1 =Link is up.

17.10 Link 0 = Link is down. RO 0
1 = Full-duplex.

17.9 Duplex Mode 0 = Half-duplex. RO 0

o 1 =LXT972A is in Auto-Negotiation Mode.

17.8 Auto-Negotiation 0 = LXT972A is in manual mode. RO 0
1 = Auto-negotiation process completed.

177 Auto-Negotiation 0 = Auto-negotiation process not completed. RO 0

' Complete This bit is only valid when auto negotiate is enabled, and is equivalent

to bit 1.5.
17.6 Reserved Reserved. RO 0
. 1 = Polarity is reversed.
17.5 Polarity 0 = Polarity is not reversed. RO 0
1 = Device Pause capable.
17.4 Pause 0 = Device Not Pause capable. RO 0
17:3 Error 1 f Error Occurred (Remote Fault, X,Y,Z). RO 0
0 = No error occurred.
17:2 Reserved Always 0. RO 0
17:1 Reserved Always 0. RO 0
17.0 Reserved Always 0. RO 0
1. RO = Read Only. R/W = Read/Write
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Table 48. Interrupt Enable Register (Address 18)

INlal.

Bit Name Descri ption Type? Default
18.15:9 | Reserved Write as 0; ignore on read. R/W N/A
18.8 Reserved Write as O; ignore on read. R/W 0
Mask for Auto Negotiate Complete

18.7 ANMSK 1 = Enable event to cause interrupt. R/W 0
0 = Do not allow event to cause interrupt.
Mask for Speed Interrupt

18.6 SPEEDMSK 1 = Enable event to cause interrupt. R/W 0
0 = Do not allow event to cause interrupt.
Mask for Duplex Interrupt

18.5 DUPLEXMSK 1 = Enable event to cause interrupt. R/W 0
0 = Do not allow event to cause interrupt.
Mask for Link Status Interrupt

18.4 LINKMSK 1 = Enable event to cause interrupt. R/IW 0
0 = Do not allow event to cause interrupt.

18.3 Reserved Write as 0, ignore on read. R/W 0

18.2 Reserved Write as 0, ignore on read. R/W 0
1 = Enable interrupts.

18.1 INTEN 0 = Disable interrupts. RIW 0
1 = Force interrupt on MDINT.

18.0 TINT 0 = Normal operation. RIW 0

1. R/W = Read /Write

Table 49. Interrupt St atus Register (Addr ess 19, Hex 13)

Bit Name Descri ption Type? Default

19.15:9 | Reserved Ignore RO N/A

0

19.8 Reserved Ignore RO
Auto Negotiation Status

19.7 ANDONE 1 = Auto Negotiation has completed. RO/sC N/A
0 = Auto Negotiation has not completed.
Speed Change Status

19.6 SPEEDCHG 1 = A Speed Change has occurred since last reading this register. RO/SC 0
0 = A Speed Change has not occurred since last reading this register.
Duplex Change Status

195 DUPLEXCHG 1 = A Duplex Change has occurred since last reading this register. RO/SC 0
0 = A Duplex Change has not occurred since last reading this register.
Link Status Change Status

19.4 LINKCHG 1 = A Link Change has occurred since last reading this register. RO/SC 0
0 = A Link Change has not occurred since last reading this register.

19.3 Reserved Ignore RO 0

1. R/W = Read/Write, SC = Self Clearing.
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Table 49. Interrupt Status Register (Address 19, Hex 13) (Continue d)

3.3V Dual-Speed Fast Ethernet Transceiver Datasheet — LXT972A

Bit Name Descri ption Type? Defaul t
1 = Mll interrupt pending.
19.2 MDINT . . RO
0 = No Mll interrupt pending.
19.1 Reserved Ignore. RO N/A
19.0 Reserved Ignore RO 0
1. R/W = Read/Write, SC = Self Clearing.
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Table 50. LED Configuration Register (Address 20, Hex 14)

Bit

Name

Descri ption

Type?!

Default

20.15:12

LED1

Programming
bits

0000 = Display Speed Status (Continuous, Default)

0001 = Display Transmit Status (Stretched)

0010 = Display Receive Status (Stretched)

0011 = Display Collision Status (Stretched)

0100 = Display Link Status (Continuous)

0101 = Display Duplex Status (Continuous)

0110 = Unused

0111 = Display Receive or Transmit Activity (Stretched)

1000 = Test mode- turn LED on (Continuous)

1001 = Test mode- turn LED off (Continuous)

1010 = Test mode- blink LED fast (Continuous)

1011 = Test mode- blink LED slow (Continuous)

1100 = Display Link and Receive Status combined 2 (Stretchedf
1101 = Display Link and Activity Status combined 2 (Stretched)
1110 = Display Duplex and Collision Status combined * (Stretched)®
1111 = Unused

R/W

0000

20.11:8

LED2

Programming
bits

0000 = Display Speed Status

0001 = Display Transmit Status

0010 = Display Receive Status

0011 = Display Collision Status

0100 = Display Link Status (Default)

0101 = Display Duplex Status

0110 = Unused

0111 = Display Receive or Transmit Activity

1000 = Test mode- turn LED on

1001 = Test mode- turn LED off

1010 = Test mode- blink LED fast

1011 = Test mode- blink LED slow

1100 = Display Link and Receive Status combined 2 (Stretchedf
1101 = Display Link and Activity Status combined 2 (Stretched)
1110 = Display Duplex and Collision Status combined * (Stretched)®
1111 = Unused

R/W

0100

20.7:4

LED3

Programming
bits

0000 = Display Speed Status

0001 = Display Transmit Status

0010 = Display Receive Status (Default)

0011 = Display Collision Status

0100 = Display Link Status

0101 = Display Duplex Status

0110 = Unused

0111 = Display Receive or Transmit Activity

1000 = Test mode- turn LED on

1001 = Test mode- turn LED off

1010 = Test mode- blink LED fast

1011 = Test mode- blink LED slow

1100 = Display Link and Receive Status combined 2 (Stretchedg3
1101 = Display Link and Activity Status combined 2 (Stretched)
1110 = Display Duplex and Collision Status combined # (Stretched)®
1111 = Unused

R/W

0010

1. R/W = Read /Write
RO = Read Only
LH = Latching High

2. Link status is the primary LED driver. The LED is asserted (solid ON) when the link is up.
The secondary LED driver (Receive or Activity) causes the LED to change state (blink).

3. Combined event LED settings are not affected by Pulse Stretch bit 20.1. These display settings are stretched regardless of
the value of 20.1.

4. Duplex status is the primary LED driver. The LED is asserted (solid ON) when the link is full duplex.
Collision status is the secondary LED driver. The LED changes state (blinks) when a collision occurs.

5. Values are relative approximations. Not guaranteed or production tested.
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Table 50. LED Configu ration Re gister (Addr ess 20, Hex 14) (Continue d)

3.3V Dual-Speed Fast Ethernet Transceiver Datasheet — LXT972A

Bit Name Description Type 1 Default
00 = Stretch LED events to 30 ms.
. 5 01 = Stretch LED events to 60 ms.
20.3:2 LEDFREQ 10 = Stretch LED events to 100 ms. RIW 00
11 = Reserved.
20.1 PULSE- 0 = Disable pulse stretching of all LEDs. RIW 1
' STRETCH 1 = Enable pulse stretching of all LEDs.
20.0 Reserved Ignore. R/W N/A

1. R/W = Read /Write
RO = Read Only
LH = Latching High

2. Link status is the primary LED driver. The LED is asserted (solid ON) when the link is up.
The secondary LED driver (Receive or Activity) causes the LED to change state (blink).

3. Combined event LED settings are not affected by Pulse Stretch bit 20.1. These display settings are stretched regardless of
the value of 20.1.

4. Duplex status is the primary LED driver. The LED is asserted (solid ON) when the link is full duplex.
Collision status is the secondary LED driver. The LED changes state (blinks) when a collision occurs.

5. Values are relative approximations. Not guaranteed or production tested.

Table 51. Transmit Control Register #2 (Address 30)

Bit Name Descri ption Type? Default
30.15:11 Reserved Ignore R/W 0
1 = Forces the transmitter into low power mode. Also
30.12 Transmit Low Power forces a zero-differential transmission. R/W 0
0 = Normal transmission.
00 = 2.7 ns (default is pins TXSLEW<1:0>)
30.11:10 | Port Rise Time Controft | 9% 3518 RIW N/A
10=23ns
11=2.0ns
30.9:0 Reserved Ignore R/W 0
1. Values are relative approximations. Not guaranteed or production tested.
2. R/W = Read/Write
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7.0 Package Sp ecification

Figure 37. LXT972A LQFP Package Specifications

Millimeters
Dim
Min Max
A - 1.60
A 0.05 0.15
A, 1.35 1.45
B 0.17 0.27
D 11.85 12.15
D, 9.9 10.1
E 11.85 12.15
E1l 9.9 10.1
e 0.50 BSC!?
L 0.45 0.75
Ly 1.00 REF
05 11° 13°
0 0° 7°
1. Basic Spacing between Centers

64-Pin Low Prof ile Quad Flat Pack

* Part Number- LXT972ALC Commercial Tempeiature Range(0°C to +7C°C)
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