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7.2 AC Timing Diagrams and

Parameters

Figure 31 100BASE-FX Transmit Timing
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Table 36 100BASE-FX Transmit Timing Parameters
Parameter Symbol Min Typ:l Max Units?2 | Test Conditions

TXD[3:0], TX_EN, TX_ER® setup to
TX_CLK High u 12 - - ns -
TXD[3:0], TX_EN, TX_ER hold from t2 0 _ _ ns _
TX_CLK High
TX_EN sampled to CRS asserted t3 17 - 20 BT -
TX_EN sampled to CRS de-asserted t4 22 - 24 BT -
TX_EN sampled to TPFO out (Tx
latency) t5 5 - 5.3 BT -

testing.

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

2. BT (Bit Time) 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 or 10 ns.
3. The TX_ER signal is not shown in the figure.
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Figure 32 10BASE-T Receive Timing
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Figure 33 10BASE-T Receive Timing
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Table 37 10BASE-T Receive Timing Parameters

Parameter Sym Min Typ Max Units? Test Conditions
RXD, RX_DV, RX_ER Setup to t1 10 _ _ ns _
RX_CLK High
RXD, RX_DV, RX_ER Hold from t2 10 _ _ ns _
RX_CLK High
TPFIP/N in to RXD out (Rx latency) t3 4.2 - 6.6 BT -
e oY |y | s [ - | e [ e :
g)élg,dRe)_(EI_SIDS\e/hzg(_ER de-asserted to t5 0.3 _ 05 BT _
TPFlin to CRS asserted t6 2 - 28 BT -
TPFI quiet to CRS de-asserted t7 6 - 10 BT -
TPFI in to COL asserted t8 1 - 31 BT -
TPFI quiet to COL de-asserted t9 5 - 10 BT -
1. Typ?cal values are at 25 °C and are for design aid only, not guaranteed, and not subject to production
2. ':Be'?tzg?t. Time) 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 = 107 s or 100 ns.
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7.2 AC Timing Diagrams and

Parameters

Figure 34 10BASE-T Transmit Timing
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Table 38 10BASE-T Transmit Timing Parameters

Parameter Symbol Min Typ! Max Units? | Test Conditions
TXD, TX_EN, TX_ER setup to
TX_CLK High t 10 - - ns -
TXD, TX_EN, TX_ER hold from t2 0 _ _ ns _
TX_CLK High
TX_EN sampled to CRS asserted t3 - 2 - BT -
TX_EN sampled to CRS de-asserted t4 - 1 - BT -
TX_EN sampled to TPFO out (Tx t5 _ 725 _ BT _
latency)

testing.

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

2. BT (Bit Time) 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 = 107 s or 100 ns.
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Figure 35 10BASE-T Jabber and Unjabber Timing
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Table 39 10BASE-T Jabber and Unjabber Timing
Parameter Symbol Min Typ1 Max Units Test Conditions
Maximum transmit time t1 20 - 150 ms -
Unjabber 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.

Figure 36 10BASE-T SQE (Heartbeat) Timing
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Table 40 PHY 10BASE-T SQE (Heartbeat) Timing
Parameter Symbol Min Typ1 Max Units Test Conditions
COL (SQE) Delay after TX_EN off t1 0.65 - 1.6 us -
COL (SQE) Pulse duration t2 0.5 - 1.5 us -
1. ;I'y;i!cal values are at 25 °C and are for design aid only, not guaranteed, and not subject to production
esting.
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Figure 37 Auto-Negotiation and Fast Link Pulse Timing
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Figure 38 Fast Link Pulse Timing
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Table 41 Auto-Negotiation and Fast Link Pulse Timing Parameters
Parameter Symbol Min Typ:l Max Units Coanei:itons
Clock/Data pulse width t1 - 100 - ns -
Clock pulse to Data pulse t2 55.5 - 63.8 us -
Clock pulse to Clock pulse 3 123 - 127 us -
FLP burst width t4 - 2 - ms -
FLP burst to FLP burst t5 8 12 24 ms -
Each clock
Clock/Data pulses per burst - 17 - 33 pulse or data -
pulse
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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7.2 AC Timing Diagrams and
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Figure 39 MDIO Input Timing
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Figure 40 MDIO Output Timing
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Table 42 MDIO Timing
Parameter Symbol Min Typ1 Max Units Test Conditions
MDIO setup before MDC, sourced
by STA t1 10 - - ns -
MDIO hold after MDC, sourced by
STA t2 5 - - ns -
MDC to MDIO output delay,
sourced by PHY & - - 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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Figure 41 Power-Up Timing

VCC k/% t ——>

MD|O, and :l
SO On
B3494-01
Table 43 Power-Up Timing
Parameter Symbol Min Typ1 Max Units Test Conditions
Voltage threshold v1 - 29 - Vv -
Power Up delay? t1 - - 300 us -

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 guaranteed performance.
The PHY comes out of reset after a delay of no more than 300 ps. System designers should consider this
value as a minimum value. After threshold v1 is reached, the MAC should delay no less than 300 us before
accessing the MDIO port.

Figure 42 RESET_L Pulse Width and Recovery Timing
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Table 44 RESET_L Pulse Width and Recovery Timing

Parameter Symbol Min Typ1 Max Units Test Conditions
RESET_L pulse width t1 10 - - ns -
RESET_L recovery delay?2 t2 - 300 us -

testing.

300 us before accessing the MDIO port.

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

2. Reset Recovery Delay is specified as a maximum value because it refers to the PHY guaranteed
performance. The PHY comes out of reset after a delay of no more than 300 us. System designers should
consider this value as a minimum value. After de-asserting RESET_L, the MAC should delay no less than
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8.0 Register Definitions - IEEE
Base Registers

8.0 Register Definitions - IEEE Base Registers

This chapter includes definitions for the IEEE base registers used by the LXT971A PHY.
Section 9.0, Register Definitions - Product-Specific Registers includes definitions of
additional product-specific LXT971A PHY registers, which are defined in accordance with

the IEEE 802.3 standard for adding unique device functions.
The LXT971A PHY register set has multiple 16-bit registers.

» Table 45 is a register set listing of the IEEE base registers.

» Table 46 through Table 54 provide bit descriptions of the base registers (address 0
through 8), which are defined in accordance with the “Reconciliation Sublayer and
Media Independent Interface” and “Physical Layer Link Signaling for 10/100 Mbps
Auto-Negotiation” sections of the IEEE 802.3 standard.

Table 45 Register Set for IEEE Base Registers

Address

Register Name

Bit Assignments

Control Register

See Table 46 on page 79

Status Register #1

See Table 47 on page 80

PHY Identification Register 1

See Table 48 on page 81

PHY ldentification Register 2

See Table 49 on page 81

Auto-Negotiation Advertisement Register

See Table 50 on page 82

Auto-Negotiation Link Partner Base Page Ability Register

See Table 51 on page 83

Auto-Negotiation Expansion Register

See Table 52 on page 84

Auto-Negotiation Next Page Transmit Register

See Table 53 on page 84

(N[O M| W[DN

Auto-Negotiation Link Partner Next Page Receive Register

See Table 54 on page 85

9

1000BASE-T/100BASE-T2 Control Register

Not Implemented

10

1000BASE-T/100BASE-T2 Status Register

Not Implemented

11to 14

Reserved

Not Implemented

15

Extended Status Register

Not Implemented
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8.0 Register Definitions - IEEE

Base Registers

Table 46 Control Register - Address 0, Hex 0

Bit Name Description Type ' Default
0 = Normal operation R/W
0.15 | Reset 1 = PHY reset sc 0
0 = Disable loopback mode
0.14 | Loopback 1 =Enable loopback mode RIW 0
0.6 0.13 Speed Selected
0 0 10 Mbps
0.13 | Speed Selection 0 1 100 Mbps R/W Note 2
1 0 1000 Mbps (not supported)
1 1 Reserved
Auto-Negotiation 0 = Disable auto-negotiation process
0.12 Enable 1 = Enable auto-negotiation process RIW Note 2
011 Power-Down 0 = Normal operation RIW 0
1 = Power-down
0 = Normal operation
010 | Isolate 1 = Electrically isolate PHY from M| RIW 0
0.9 Restart Auto- 0 = Normal operation R/W 0
’ Negotiation 1 =Restart auto-negotiation process SC
0.8 | Duplex Mode 0 = Half-duplex RIW Note 2
1 =Full-duplex
. 0 = Disable COL signal test
0.7 | Collision Test 1=Enable COL signal test RW 0
0.6 0.13 Speed Selected
0 0 10 Mbps
0.6 Speed Selection 0 1 100 Mbps R/W 0
1 0 1000 Mbps (not supported)
1 1 Reserved
0.5:0 | Reserved Write as ‘0’. Ignore on Read. R/W 00000
1. R/W = Read/Write
SC = Self Clearing
2. Some bits have their default values determined at reset by hardware configuration pins. For default details
for these bits, see Section 5.4.4, Hardware Configuration Settings.
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8.0 Register Definitions - IEEE

Base Registers

Table 47 MII Status Register #1 - Address 1, Hex 1
Bit Name Description Type ' Default
115 100BASE-T4 0 = PHY not able to perform 100BASE-T4 RO 0
' Not Supported 1 =PHY able to perform 100BASE-T4
100BASE-X Full- 0 =PHY not able to perform full-duplex 100BASE-
1.14 Duplex X RO 1
P 1 =PHY able to perform full-duplex 100BASE-X
0 =PHY not able to perform half-duplex
uplex 1 = PHY able to perform half-duplex 100BASE-X
0 =PHY not able to operate at 10 Mbps full-duplex
mode
1.12 110 Mbps Full-Duplex | 4 _ oy apie to operate at 10 Mbps in full-duplex RO !
mode
0 =PHY not able to operate at 10 Mbps in half-
duplex
1.1 10 Mbps Half-Duplex 1 =PHY able to operate at 10 Mbps in half-duplex RO !
mode
100BASE-T2 Full- 0 = PHY not able to perform full-duplex
1.10 Duplex 100BASE-T2 RO 0
Not Supported 1 =PHY able to perform full-duplex 100BASE-T2
100BASE-T2 Half- 0 =PHY not able to perform half-duplex
1.9 Duplex 100BASE-T2 RO 0
Not Supported 1 =PHY able to perform half-duplex 100BASE-T2
0 = No extended status information in register 15
18 Extended Status 1 = Extended status information in register 15 RO 0
1.7 Reserved Ignore when read. RO 0
0 =PHY cannot accept management frames with
16 MF Preamble preamble suppressed RO 0
’ Suppression 1 =PHY accepts management frames with
preamble suppressed
15 Auto-Negotiation 0 = Auto-negotiation not complete RO 0
) complete 1 = Auto-negotiation complete
0 = No remote fault condition detected
14 Remote Fault 1 = Remote fault condition detected RO/LH 0
13 Auto-Negotiation 0 = PHY is not able to perform auto-negotiation RO 1
’ Ability 1 =PHY is able to perform auto-negotiation
1.2 | Link Status 0 =Link is down RO/LL 0
1 =Link is up
0 = Jabber condition not detected
11 Jabber Detect 1 = Jabber condition detected ROLH 0
. 0 = Basic register capabilities
10 Extended Capability 1 = Extended register capabilities RO !
1. RO =Read Only
LL = Latching Low
LH = Latching High
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Table 48 PHY Identification Register 1 - Address 2, Hex 2

Bit Name Description Type ! Default

Note: See Figure 43 for identifier bit mapping.

The PHY identifier is composed of bits 3 through 18 RO 0013 hex

2.15:0 | PHY ID Number of the Organizationally Unique Identifier (OUI).

1. RO =Read Only

Table 49 PHY Identification Register 2 - Address 3, Hex 3

Bit Name Description Type ! Default
Note: See Figure 43 for identifier bit mapping.
3.15:1 The PHY identifier is composed of bits 19 through
0 PHY ID number 24 of the OUL. RO 011110
3.94 Manufacturer’s 6 bits containing manufacturer’s part number. RO 001110
model number
For current
revision ID
. Manufacturer’s . L , L information,
3.3:0 revision number 4 bits containing manufacturer’s revision number. RO see the
Specificatio
n Update.
1. RO =Read Only

Figure 43 PHY Identifier Bit Mapping

abec Organizationally Unique Identifier (QUI) rs X
PHY ID Register #1 (Address 2) = 0013 PHY ID Register #2 (Address 3)
P 1
000‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘1‘0‘0‘1‘1 0‘1‘1‘1‘1‘0‘0‘0‘1‘1‘1‘0‘0‘0‘0‘0

G T )

[
- - -

00 20 7B sI T T T Tolsl T To

L1110 [ ||

Manufacturer's Revision

Note: The Cortina OUI is 00207B hex Model Number Number

B3504-01
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8.0 Register Definitions - IEEE
Base Registers

Table 50 Auto-Negotiation Advertisement Register - Address 4, Hex 4
Bit Name Description Type ' Default
0 =Port has no ability to send multiple pages.
415 | NextPage 1 = Port has ability to send multiple pages. RIW 0
4.14 | Reserved Ignore when read. RO 0
413 | Remote Fault 0 =No remote fault. RIW 0
1 = Remote fault.
412 | Reserved Write as ‘0’. Ignore on Read. R/W 0
. Pause operation defined in IEEE 802.3 Standard,
411 | Asymmetric Pause Clause 40 and 27 R/W 0
0 = Pause operation disabled.
410 | Pause 1 = Pause operation enabled for full-duplex link. RIW Note 2
0 = 100BASE-T4 capability is not available.
1 =100BASE-T4 capability is available.
Note: The LXT971A PHY does not support
4.9 100BASE-T4 1OOBASI.E-T4.f but allows this bllt f[o be set RIW 0
to advertise in the auto-negotiation
sequence for 100BASE-T4 operation. An
external 100BASE-T4 PHY can be
switched in if this capability is desired.
100BASE-TX
f?lc-)d ? 0 =Port is not 100BASE-TX full-duplex capable.
4.8 | euplex 1 = Port is 100BASE-TX full-duplex capable RIW Note 3
(For LXT971A PHY) plex capable.
100BASE-TX 0 = Port is not 100BASE-TX capable.
47| (For LXTO71A PHY) | 1=Portis 100BASE-TX capable. RIW Note 3
10BASE-T .
o oo |OZTortelBASE T Uox e | g | ot
(FOrLXT971A PHY) plex capable.
0 =Port is not 10BASE-T capable.
45 | 10BASE-T 1 = Port is 10BASE-T capable. RIW Note 3
00001 =IEEE 802.3.
00010 =IEEE 802.9 ISLAN-16T.
) 00000 =Reserved for future auto-negotiation
4.4:0 | Selector Field, development. - RIW 00001
S<4:0> 11111 = Reserved for future auto-negotiation
development.
Note: Unspecified or reserved combinations
must not be transmitted.
1. R/W = Read/Write
RO = Read Only
2. Default setting is determined by pin 33/H8 at reset.
3. Some bits have their default values determined at reset by hardware configuration pins. For default details
for these bits, see Section 5.4.4, Hardware Configuration Settings.

Cortina Systems® LXT971A Single-Port 10/100 Mbps PHY Transceiver

Page 82



LXT971A PHY
Datasheet

249414, Revision 5.2
13 September 2007

v

N
P
-k eiiia
5Y5TEM5/::

8.0 Register Definitions - IEEE
Base Registers

Table 51 Auto-Negotiation Link Partner Base Page Ability Register - Address 5, Hex 5
Bit Name Description Type' Default
0 =Link Partner has no ability to send multiple
5.15 | Next Page pages. RO 0
1 =Link Partner has ability to send multiple pages.
0 =Link Partner has not received Link Code Word
from the LXT971A PHY.
5.14 | Acknowledge 1 =Link Partner has received Link Code Word RO 0
from the LXT971A PHY.
513 | Remote Fault 0 =No remote fault. RO 0
1 = Remote fault.
5.12 | Reserved Ignore when read. RO 0
Pause operation defined in IEEE 802.3 Standard,
. Clause 40 and 27.
51 Asymmetric Pause 0 = Link Partner is not Pause capable. RO 0
1 =Link Partner is Pause capable.
0 =Link Partner is not Pause capable.
510 | Pause 1 =Link Partner is Pause capable. RO 0
0 =Link Partner is not 100BASE-T4 capable.
59 100BASE-T4 1 =Link Partner is 100BASE-T4 capable. RO 0
0 =Link Partner is not 100BASE-TX full-duplex
5.8 100BASE-TX capable. RO 0
’ Full-Duplex 1 =Link Partner is 100BASE-TX full-duplex
capable.
0 =Link Partner is not 100BASE-TX capable.
5.7 100BASE-TX 1 =Link Partner is 100BASE-TX capable. RO 0
10BASE-T 0 =Link Partner is not 10BASE-T full-duplex
5.6 capable. RO 0
Full-Duplex 1 = Link Partner is 10BASE-T full-duplex capable.
0 = Link Partner is not 10BASE-T capable.
55 10BASE-T 1 =Link Partner is 10BASE-T capable. RO 0
<00001> = |IEEE 802.3.
<00010> = IEEE 802.9 ISLAN-16T.
<00000> = Reserved for future auto-negotiation
5.4:0 Selector Field development. RO 0
o S<4:0> <11111> = Reserved for future auto-negotiation
development.
Unspecified or reserved combinations must not be
transmitted.
1. RO =Read Only
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Table 52 Auto-Negotiation Expansion - Address 6, Hex 6

Bit Name Description Type ' Default

6.15:6 | Reserved Ignore when 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 used only
6.5 | Base Page if register bit 16.1 (that is, Alternate NP feature)is | RO/LH 0
set.

0 =Base page = False (base page not received)
1 =Base page = True (base page received)

Parallel 0 = Parallel detection fault has not occurred.
6.4 Detection Fault 1 = Parallel detection fault has occurred. ROLH 0
6.3 Link Partner Next 0 =Link partner is not next page able. RO 0
’ Page Able 1 =Link partner is next page able.
6.2 Next Page Able 0 i Local dev!ce !s not next page able. RO 1
1 =Local device is next page able.
This bit is cleared on Read. If register bit 16.1 is
set, the Page Received bit is also cleared when
either mr_page_rx = false or transmit_disable =
6.1 Page Received true. RO/LH 0
1 = Indicates a new page is received and the
received code word is loaded into Register 5
(Base Pages) or Register 8 (Next Pages) as
specified in Clause 28 of IEEE 802.3.
6.0 Link Partner A/N Able 0 = Link partner is not auto-negotiation able. RO 0

1 =Link partner is auto-negotiation able.
1. RO =Read Only LH = Latching High

Table 53 Auto-Negotiation Next Page Transmit Register - Address 7, Hex 7

Bit Name Description Type ! Default
0 =Last page
7.15 | Next Page (NP) 1 = Additional next pages follow RIW 0
7.14 | Reserved Ignore when read. RO 0
0 =register bits 7.10:0 are user defined.
7.13 | Message Page (MP) | 1 = register bits 7.10.0 follow IEEE message page R/W 1
format.
Acknowledge 2 0 = Cannot comply with message
712 (ACK2) 1 = Complies with message RIW 0
0 = Previous value of the transmitted Link Code
Word equalled logic one
7.11 | Toggle (T) 1 = Previous value of the transmitted Link Code RIW 0
Word equalled logic zero
If register bits 7.13 = 0, register bits 7.10:0 are
Message/ user-defined. 0000
7.10:0 | Unformatted Code ) ) _ ) ) . R/W 0000
Field If register bits 7.13 = 1, register bits 7.10:0 follow 001
IEEE message page format.
1. RO = Read Only. R/W = Read/Write
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8.0 Register Definitions - IEEE
Base Registers

Table 54 Auto-Negotiation Link Partner Next Page Receive Register - Address 8, Hex 8

Bit Name Description Type ' Default
0 = Link Partner has no additional next pages to
8.15 | Next Page (NP) send RO 0
1 =Link Partner has additional next pages to send
0 =Link Partner has not received Link Code Word
from LXT971A PHY.
8.14 | Acknowledge (ACK) 1 =Link Partner has received Link Code Word RO 0
from LXT971A PHY.
0 =register bits 8.10:0 are user defined.
8.13 | Message Page (MP) | 1 =register bits 8.10:0 follow IEEE message page RO 0
format.
8.12 Acknowledge 2 0 = Link Partner cannot comply with the message RO 0
’ (ACK2) 1 =Link Partner complies with the message
0 = Previous value of transmitted Link Code Word
equal to logic one
8.1 Toggle (T) 1 = Previous value of transmitted Link Code Word RO 0
equal to logic zero
If register bit 8.13 = 0, register bits 18.10:0 are
Message/ user defined. 0000
8.10:0 | Unformatted Code ) ) ) ) RO 0000
Field If register bit 8.13 = 1, register bits 18.10:0 follow 00
IEEE message page format.
1. RO =Read Only.
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9.0 Register Definitions -
Product-Specific Registers

9.0 Register Definitions - Product-Specific Registers
This chapter includes definitions of product-specific LXT971A PHY registers that are
defined in accordance with the IEEE 802.3 standard for adding unique device functions.
(For definitions of the IEEE base registers used by the LXT971A PHY, see Section 8.0,
Register Definitions - IEEE Base Registers.)

» Table 55 lists the register set of the product-specific registers.

» Table 56 through Table 62 provide bit descriptions of the product-specific registers
(address 17 through 30).

Table 55 Register Set for Product-Specific Registers

Address Register Name Bit Assignments
16 Port Configuration Register See Table 56
17 Status Register #2 See Table 57
18 Interrupt Enable Register See Table 58
19 Status Change Register See Table 59
20 LED Configuration Register See Table 60
21 Reserved —

22-25 Reserved —

26 Digital Configuration Register See Table 61
27 Reserved —
28 Reserved —
29 Reserved —
30 Transmit Control Register See Table 62
31 Reserved —

Table 56 Configuration Register - Address 16, Hex 10 (Sheet 1 of 2)

Bit Name Description Type ' Default
16.15 | Reserved Write as ‘0’. Ignore on Read. R/W 0
16.14 | Force Link Pass (1) : E'EIZT'LE‘;GQZEE” RIW 0
16.13 | Transmit Disable 0 =Normal operation . RIW 0

1 =Disable Twisted Pair transmitter
16.12 a%p(;agzssé-r'?&q)bler (1) ; g;;z:sl Z’Z?;?T:I;))Ir;r and Descrambler RIW 0
16.11 | Reserved Write as ‘0’. Ignore on Read. R/W 0
16.10 .(J1a (k))gz"SE-T) (1) ; giosra:g?; 3ZELaeterCr;orrection RIW 0
169 | (loBAsET) 1 - Enable Hear Bost RW 0
1. R/W = Read /Write
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Table 56 Configuration Register - Address 16, Hex 10 (Sheet 2 of 2)

Bit Name Description Type ! Default

TP Loopback 0 = Normal operation

16.8 (10BASE-T) 1= Epi)sé?'glt?olp loopback during half-duplex R/W 0
16.7 CRS Select 0 = Normal Operation RIW 1
(10BASE-T) 1 = CRS deassert extends to RX_DV deassert
0 = Disable Sleep Mode
16.6 | Sleep Mode 1= Enable Sleep Mode RW —

Note: Default value is determined by state of
SLEEP pin 32/H7

Preamble Enable.
0 = Set RX_DV high coincident with SFD.

16.5 | PRE EN 1 =Set RX_DV high and RXD = preamble when R/IW 0

- CRS is asserted.

Note: Preamble is always enabled in 100 Mbps
operation.

00 =3.04 seconds
. ) 01 =2.00 seconds
16.4:3 | Sleep Timer 10 =1.04 seconds R/W 00

11 = unused

0 =Disable FEFI transmission
162 | Fault Code Enable 1 = Enable FEFI transmission RIW L

0 = Disable alternate auto negotiate next page
feature.
16.1 | Alternate NP feature 1= ]I%r;?g'!g alternate auto negotiate next page R/IW 0
Note: This bit enables or disables the register
bit 6.5 capability.
0 = Select TP mode.
16.0 | Fiber Select 1= Select fiber mode. RW —

Note: Default value is determined by state of pin
26/G2 (SD/TP_L).

1. R/W = Read /Write

Table 57 Status Register #2 - Address 17, Hex 11 (Sheet 1 of 2)

Bit Name Description Type ! Default
17.15 | Reserved Always 0. RO 0
0 =LXT971A PHY is not operating 100BASE-TX
mode.
17.14 1 107100 Mode 1=LXT971A PHY is operating in 100BASE-TX RO 0
mode.
. 0 =LXT971A PHY is not transmitting a packet.
1713 | Transmit Status 1=LXT971A PHY is transmitting a packet. RO 0
. 0 =LXT971A PHY is not receiving a packet.
1712 | Receive Status 1=LXT971A PHY is receiving a packet. RO 0
17.11 | Collision Status 0=No colision. RO 0
1 = Collision is occurring.
1710 | Link 0 =Link is down. RO 0
1 =Link is up.

1. RO = Read Only. R/W = Read/Write
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9.0 Register Definitions -
Product-Specific Registers

Table 57 Status Register #2 - Address 17, Hex 11 (Sheet 2 of 2)
Bit Name Description Type ! Default
0 = Half-duplex.
17.9 | Duplex Mode 1 = Full-duplex. RO 0
I~ 0 =LXT971A PHY is in manual mode.
17.8 | Auto-Negotiation 1 =LXT971A PHY is in auto-negotiation mode. RO 0
0 = Auto-negotiation process not completed.
L 1 = Auto-negotiation process completed.
Auto-Negotiation
177 | Gomplote This bit is valid only when auto negotiate is RO 0
enabled. The value is equivalent to the value of
register bit 1.5.
17.6 | Reserved Always 0. RO 0
0 = Polarity is not reversed.
. 1 = Polarity is reversed.
17.5 | Polarity Note: Polarity is not a valid status in 100 Mbps RO 0
mode.
0 =The LXT971A PHY is not Pause capable.
174 | Pause 1 =The LXT971A PHY is Pause capable. R 0
0 =No error occurred
1 =Error occurred (Remote Fault, jabber, parallel
. detect fault)
17:3 | Error Note: The register bit is cleared when the RO 0
registers that generate the error condition
are read.
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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9.0 Register Definitions -
Product-Specific Registers

Table 58 Interrupt Enable Register - Address 18, Hex 12
Bit Name Description Type' Default
1219 Reserved Write as ‘0’. Ignore on Read. R/W N/A
18.8 Reserved Write as ‘0’. Ignore on Read. R/W 0
Mask for Auto Negotiate Complete

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

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

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

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

18.1 INTEN 0 = Disable interrupts. R/W 0
1 =Enable interrupts.
Test Force Interrupt

18.0 TINT 0 = Normal operation. R/W 0
1 =Force interrupt on MDINT_L

1. R/W = Read /Write

Table 59 Status Change Register - Address 19, Hex 13 (Sheet 1 of 2)

Bit Name Description Type' Default
19.15:9 | Reserved Ignore on Read. RO N/A
19.8 Reserved Ignore on Read. RO 0

Auto-negotiation Status RO/
19.7 ANDONE 0 = Auto-negotiation has not completed. sc N/A
1 = Auto-negotiation has completed.
Speed Change Status
0 = A Speed Change has not occurred since last RO/
19.6 SPEEDCHG reading this register. sc 0
1 = A Speed Change has occurred since last reading
this register.
Duplex Change Status
0 = A Duplex Change has not occurred since last RO/
19.5 DUPLEXCHG reading this register. sc 0
1 = A Duplex Change has occurred since last
reading this register.
1. R/W = Read/Write, RO = Read Only, SC = Self Clearing.
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9.0 Register Definitions -
Product-Specific Registers

Table 59 Status Change Register - Address 19, Hex 13 (Sheet 2 of 2)

Bit Name Description Type' Default
Link Status Change Status
0 = A Link Change has not occurred since last RO/
194 LINKCHG reading this register. sC 0
1 =A Link Change has occurred since last reading
this register.
19.3 Reserved Ignore on Read. RO 0
0 =Management data interrupt (MIl interrupt)
19.2 MDINT_L Status.No Ml interrupt pending. RO 0
1 =MIl interrupt pending.
191 Reserved Ignore on Read. RO 0
19.0 Reserved Ignore on Read. RO 0
1. R/W = Read/Write, RO = Read Only, SC = Self Clearing.
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Table 60 LED Configuration Register - Address 20, Hex 14 (Sheet 1 of 2)

Bit Name Description Type ' Default

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)

LED1 ) 1000 =Test mode - turn LED on (Continuous)
20.15:12 tF:.rtogrammlng 1001 =Test mode - turn LED off (Continuous) RW 0000
its

1010 =1010 = Test mode - blink LED fast (Continuous)
1011 =Test mode - blink LED slow (Continuous)

1100 =Display Link and Receive Status combined 2
(Stretched)®

1101 =Display Link and Activity Status combined 2
(Stretched)®

1110 = Display Duglex and Collision Status combined *
(Stretched)

1111 = Unused

0000 =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

LED2 | 1000 =Test mode - turn LED on
20.11:8 Programming | 1001 =Test mode - turn LED off RIW 0100
I

1010 =Test mode - blink LED fast

1011 =Test mode - blink LED slow

1100 =Display Link and Receive Status combined 2
(Stretched)?

1101 =Display Link and Activity Status combined 2
(Stretched)?

1110 = Display Duglex and Collision Status combined #
(Stretched)

1111 = Unused

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).
Activity causes the LED to blink, regardless of the link status.
3. Combined event LED settings are not affected by Pulse Stretch register 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 approximations. Not guaranteed or production tested.
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Table 60 LED Configuration Register - Address 20, Hex 14 (Sheet 2 of 2)

Bit Name Description Type ' Default

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

LED3 1000 =Test mode- turn LED on
20.7:4 | Programming | 1001 =Test mode- turn LED off RIW 0010
bits 1010 =Test mode- blink LED fast

1011 =Test mode- blink LED slow

1100 =Display Link and Receive Status combined 2
(Stretched)®

1101 =Display Link and Activity Status combined 2
(Stretched)®

1110 = Display Duglex and Collision Status combined *
(Stretched)

1111 = Unused

00 = Stretch LED events to 30 ms.
01 =Stretch LED events to 60 ms.

. 5
20.3:2 | LEDFREQ™ | 40 - yretch LED events to 100 ms. RW 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 Write as ‘0’. Ignore on Read. R/W 0

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).
Activity causes the LED to blink, regardless of the link status.
3. Combined event LED settings are not affected by Pulse Stretch register 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 approximations. Not guaranteed or production tested.

Table 61 Digital Configuration Register - Address 26, Hex 1A (Sheet 1 of 2)

Bit Name Description Type ! Default

26.15:12 Reserved Write as ‘0. Ignore on Read. R/W 0000
MII Drive Strength

26.11 MII Drive Strength 0 = Normal Ml drive strength R/W 0
1 = Increase MII drive strength

26.10 Reserved Write as ‘0. Ignore on Read. R/W 0
Show Symbol Error

26.9 Show Symbol Error 0 = Normal MII_RXER R/W 0
1 = 100BASE-X Error Signal to MII_RxER

26.8:6 Reserved Write as ‘0. Ignore on Read. RO 0

1. R/W = Read /Write, RO = Read Only
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Table 61 Digital Configuration Register - Address 26, Hex 1A (Sheet 2 of 2)

Bit Name Description Type ! Default
26.5:4 Reserved Write as ‘0. Ignore on Read. R/W 00
26.3 Reserved Write as ‘0. Ignore on Read. RO 0
26.2:0 Reserved Write as ‘0. Ignore on Read. R/W 0

1. R/W = Read /Write, RO = Read Only

Table 62 Transmit Control Register - Address 30, Hex 1E

Bit Name Description Type? | Default

30.15:13 | Reserved Write as ‘0’. Ignore on Read. R/W 000

Transmit Low Power

3012 | Transmit Low Power | O =Normal transmission. - RIW 0
1 =Forces the transmitter into low power mode.
Also forces a zero-differential transmission.

Port Rise Time Control
00 =3.0 ns (Default = Setting on TXSLEW][1:0]

30.11:10 | Port Rise Time Control' | -, _PI"S) RW | Note3
01=34 ns
10=3.9 ns
11 =44 ns

30.4:0 Reserved Ignore on Read. R/W 0

1. Values are approximations and may vary outside indicated values based upon implementation loading
conditions.

2. R/W = Read/Write

3. Latch State during Reset is based on the state of hardware configuration pins at RESET_L.
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10.0 Package Specifications

Figure 44 PBGA Package Specification

64-Ball Plastic Ball Grid Array Package

Note: The package figure is generic and used only to demonstrate package dimensions.
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NOTES:

1. All dimensions and tolerances conform to ASME Y 14.5 M - 1994.

2. Dimension is measured at the maximum solder ball diameter, parallel to primary datum C.
3. Primary datum C and seating plane are defined by the spherical crowns of the solder balls.
4. Maximum mold to substrate offset shall be 0.127.

5. The surface finish of the package shall be EDM Charmille #18 - #21.

6. Unless otherwise specified tolerance: Decimal + 0.05 Angular +2°.
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Figure 45 LQFP Package Specifications

64-Pin Low-Profile Quad Flat Pack

Note: The package figure is generic and

1. Basic Spacing between Centers

<4«—D >
Millimeters +— Db/
. ; NIRRT
Dim Min Max
A - 1.60 ;
Ay 0.05 0.15 —
A, 1.35 1.45 z
B 0.17 0.27 —
D 11.85 12.15 z
D, 9.9 10.1 —
E 11.85 12.15 z
E, 9.9 10.1 —
1
s | 0s0msc TUOTOTOIII0. .
L, 1.00 REF
0, 11° 13°
0 0° 7°
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