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1.0 Introduction

1.1 General Description:
l  TheAX88140A Fast Ethernet Controller isahigh performance and highly integrated PCI BusEthernet

Controller chip.
 
l  TheAX88140A is cost effective, high performancesolution for PCI add-in adapters, PC

motherboards, or bridge/hubapplications.

l  It implements both 10Mbps and 100Mbps Ethernet function based onIEEE802.3 LAN standard.

l  TheAX88140A contains ahigh speed 32 bit PCI Bus master interfaceto host CPU. Two large
independent transmit andreceiveFIFO allow theAX88140A to buffer theEthernet packet eff iciently.

 
l  The10/100Mbpsportscan beprogrammed to support 10Mbps, 100Mbpsmedia-independent interface

(MII) , or 100BASE-TX physical coding sub-layer (PCS)mode, For 10Mbps operation AX88140A
provides astandard serial Interfaceto the external 10Mbps ENDEC chip.
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1.2 Features

l  Single chip PCI bus Fast Ethernet Controller.
l  Direct interfaceto PCI bus.
l  Support both 10Mbps and 100Mbps data rate.
l  Full or Half duplex operation supported for both10Mbps and 100Mbps operation.
l  Provides aMII port for both 10/100Mbps operation.
l  On chip PCS support for 100BASE-TX symbol modeoperation.
l  On chip external 10Mbps ENDEC Interface.
l  Support 21MHz to 33MHz no wait statePCI Bus Interface.
l  Two largeIndependent FIFO for transmit andreceive. noadditional On board buffer memory required.
l  Interfaceto serial ROM for Ethernet ID addressand jumper-lessboard design.
l  256KB boot ROM support.
l  On chip general purpose, programmable register and I/O pins.
l  Unlimited PCI burst.
l  external and internal loop-back capabilit y.
l  Support early interrupts on transmit.
l  Powerful on chip buffer management DMA. And PCI Bus master operation reduceCPU utili zation.
l  Big and littl e endian byteordering supported.
l  IEEE802.3u 100BASE-T, TX, and T4 Compatible.
l  160 pin or 144 pin PQFPpackage.
l  5V CMOS process.
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1.3 Block Diagram:
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1.4 AX88140AQ Pin Connection Diagram for 160-pin

TheAX88140Aishoused in the160-pin plastic quad flat pack. Fig - 2 shows theAX88140A
pin connectiondiagram.
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Fig - 2 AX88140AQ Pin connectiondiagram for 160-pin
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1.5 AX88140AP Pin Connection Diagram for 144-pin

TheAX88140A is housed in the144-pin plastic quad flat pack. Fig - 3 shows theAX88140A
pin connectiondiagram.
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Fig - 3 AX88140AP Pin connectiondiagram for 144-pin
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2.0 Signal Description

2.1 Signal Descriptions for 160-pin and 144-pin

The following terms describe theAX88140A pin-out:
l  Addressphase

Addressand appropriatebus commands aredriven during this cycle.
l  Dataphase

Data and the appropriatebyte enable codes aredriven during this cycle.
l  #

All pin names with the# suff ix are asserted low.

The following abbreviations areused in Tab - 1 PCI interfacegroupTab - 2 Boot ROM , Serial ROM , General-
purposesignals group ,Tab - 3 MII /SYM/SRL interfacesignals group ,Tab - 4 Extended , NC, Power pins group..

I Input
O Output
I/O Input /Output
O/D Open Drain
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2.2 PCI interface group

SIGNAL TYPE PIN
NUMBER

FOR 160 PIN

PIN
NUMBER

FOR 144 PIN

DESCRIPTION

AD<31>
AD<30>
AD<29>
AD<28>
AD<27>
AD<26>
AD<25>
AD<24>
AD<23>
AD<22>
AD<21>
AD<20>
AD<19>
AD<18>
AD<17>
AD<16>
AD<15>
AD<14>
AD<13>
AD<12>
AD<11>
AD<10>
AD<9>
AD<8>
AD<7>
AD<6>
AD<5>
AD<4>
AD<3>
AD<2>
AD<1>
AD<0>

I/O 12,
13,
15,
16,
18,
19,
21,
22,
26,
27,
28,
29,
31,
32,
36,
37,
56,
57,
58,
60,
61,
63,
64,
66,
68,
69,
71,
72,
74,
75,
77,
78

10,
11,
13,
14,
16,
17,
19,
20,
24,
25,
26,
27,
29,
30,
34,
35,
50,
51,
52,
54,
55,
57,
58,
60,
62,
63,
65,
66,
68,
69,
71,
72

Addressand databitsaremultiplexed onthesamepins. Duringthe
addressphase, theAD<31:0> contain aphysical address(32 bits).
During, dataphases, AD<31:0> contain 32 bits of data.
TheAX88140A supports both read and writebursts (in master
operation only). Little and big endian byteordering can beused.

CBE#<3>
CBE#<2>
CBE#<1>
CBE#<0>

I/O 23,
44,
54,
67

21,
38,
48,
61

BUSCOMMAND and BYTE ENABLE Aremultiplexed onthe
samePCI pins. During the addressphaseof the transaction,
CBE#<3:0> ProvidetheBUSCOMMAND. Duringthedataphase,
CBE#<3:0> Provide theBYTE ENABLE. TheBYTE ENABLE
determineswhich byte linescarry valid data., CBE#<0> Appliesto
byte0, and CBE#<3> Applies to byte3.

DEVSEL# I/O 48 42 Deviceselect Is asserted by the target of the current bus access.
When theAX88140A is themaster of the current bus access, the
target assert DEVSEL# confirming the access. It is driven by
AX88140A When AX88140A is selected as aslave.

FRAME# I/O 45 39 TheFRAME# Signal is driven by theAX88140A To indicate the
beginning and duration of an access. FRAME# Asserts to indicate
thebeginning of abus transaction. WhileFRAME# is asserted,
data transfers continue. When FRAME# deasserts thenext data
phase is the final dataphase transaction.

GNT# I 9 7 BUSGRANT Indicatesto theAX88140A That accessto thebusis
granted.

IDSEL I 24 22 Initialization deviseselect asserts To indicate that thehost is
issuing a configuration cycle to theAX88140A.

INT# O/D 3 1 Interrupt request asserts When oneof the appropriatebits of reg5
sets and causesan interrupt, provided that the correspondingmask
bit in reg7isnot asserted. interrupt request deassertsby writinga1
into the appropriate crs5 bit.
This pin must bepulled up byan external resistor.

IRDY# I/O 46 40 Initiator ready Indicates thebus master abilit y to complete the
current dataphaseof the transaction.
A dataphase is completed onany rising edgeof the clock When
both IRDY# andtarget ready TRDY# are asserted. Wait cyclesare
inserted until both IRDY# and TRDY# are asserted together.
When theAX88140A is thebus master, IRDY# is asserted during
writeoperations to indicate that valid data is present on the
AD<31:0>. During read operations, theAX88140A asserts
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IRDY# to indicate that it is ready to accept data.
PAR I/O 53 47 Parity isan even parity bit for theAD<31:0> AD andCBE#<3:0>.

During addressand dataphases, parity is calculated onall the
AD<31:0> AND CBE#<3:0>lines whether or not any of these
lines carry meaningful information.

PCI_CLK I 7 5 The clock provides the timing for theAX88140A related PCI bus
transactions. All thebus signals aresampled onthe rising edgeof
PCI_CLK. The clock frequency range is between 21MHZ and
33MHZ.

PERR# I/O 51 45 Parity error asserts when adataparity error is detected. When the
AX88140A is thebus master it monitor PERR# to seeif the target
report adataparity error., when theAX88140A is thebus target
and aparity error is detected, theAX88140A asserts PERR#. This
pin must bepulled up byan external resistor.

REQ# O 10 8 Bus request is asserted by theAX88140A to indicate to thebus
arbiter that it wants to use thebus.

RST# I 4 2 Resets theAX88140A to its initial state. This signal must be
asserted for at least 10 activePCI clock cycles. When is the reset
state, all PCI output pins areput into tri-state and all PCI o/d
signals are floated.

SERR# I/O 52 46 System Error is used byAX88140A to report addressparity Error.
This pin must bepulled up byan external resistor.

STOP# I/O 49 43 Stop indicator indicates that the current target is requesting thebus
master to stop the current transaction. TheAX88140A responds to
the assertion of STOP# when it is thebus master, and stop the
current transaction.

TRDY# I/O 47 41 Target ready indicatesthetarget abilit y to completethe current data
phaseof the transaction.
A dataphase is completed onany clock when both TRDY# and
IRDY# are asserted. Wait cycles are inserted until both IRDY#
andTRDY# are asserted together. When theAX88140A is thebus
master, target ready is asserted by thebus slaveon the read
operation, indicating that valid data is present on the ad lines.
During awrite cycle, it indicates that the target is prepared to
accept data.

Tab - 1 PCI interfacegroup
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2.3 Boot ROM , Serial ROM , General-purpose signals group

SIGNAL TYPE PIN
NUMBER

FOR 160 PIN

PIN
NUMBER

FOR 144 PIN

DESCRIPTION

BR_A<0> 0 112 102 Boot ROM addresslinebit 0.
BR_A<1> 0 113 103 Boot ROM addresslinebit 1. Thispin also latches theboot ROM

addressand control li nes by the two external latches.
BR_AD<7>
BR_AD<6>
BR_AD<5>
BR_AD<4>
BR_AD<3>
BR_AD<2>
BR_AD<1>
BR_AD<0>

I/O 110,
109,
106,
105,
104,
103,
102,
101

100,
99,
96,
95,
94,
93,
92,
91

Boot ROM addressand datamultiplexed linesbits 7 through 0. In
the first of two consecutive addresscycles, these lines contain the
boot ROM addressbits 9 through 2; followed by boot ROM
addressbits 17 through 10in thesecondcycle. During thedata
cycle, bits 7 through 0contain data.

BR_CE# O 111 101 Boot ROM chip enable.
SR_CK O 88 78 Serial ROM clock signal.
SR_CS O 89 79 Serial ROM chip-select signal.
SR_DI O 87 77 Serial ROM data-in signal.
SR_DO I 86 76 Serial ROM data-out signal.
GENP<7>
GENP<6>
GENP<5>
GENP<4>
GENP<3>
GENP<2>
GENP<1>
GENP<0>

I/O 99,
98,
97,
96,
93,
92,
91,
90

89,
88,
87,
86,
83,
82,
81,
80

General-purposepinscan beused bysoftware aseither statuspins
or control pins. Thesepins can be configured bysoftware to
perform either input or output functions.

Tab - 2 Boot ROM , Serial ROM , General-purposesignals group

2.4 MII/SYM/SRL interface signals group

SIGNAL TYPE PIN
NUMBER
FOR 160 PIN

PIN
NUMBER

FOR 144 PIN

DESCRIPTION

MCOL I 126 112 Colli sion detected is asserted when detected byan
external physical layer protocol(PHY) device.

MCRS I 127 113 Carrier sense is asserted by thePHY when themedia
is active.

MRXDV I 125 111 Datavalid is asserted byan external PHY when
receivedata is present on theMRXD/SYRXD lines
and is deasserted at the end of thepacket. This signal
should besynchronized with the
MRCLK/SYMRCLK signal.

MRXERR I 124 110 Receive error asserts when adatadecoding error is
detected byan external PHY device. This signal is
synchronized to MRCLK/SYMRCLK and can be
asserted for aminimum of one receive clock. When
asserted during apacket reception, it sets the cyclic
redundancy check(CRC) error bit in the receive
descriptor (RDESO).

MDC O 116 106 MII management data clock is sourced by the
AX88140A to thePHY devices as a timing reference
for the transfer of information ontheMII_MDIO
signal.

MDIO I/O 115 105 MII management data input/output transfers control
information and status between thePHY and the
AX88140A.

MII /SRL O 147 133 Indicates theselected port: SRL or MII /SYM. When
asserted, theMII /SYM port is active. When
deasserted, theSRL port is active.
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MRCLK/SYMRCLK I 128 114 Supports either the25-MHZ or 2.5-MHZ receive
clock. This clock is recovered by thePHY.

MRXD<3>/SYMRXD<3>
MRXD<2>/SYMRXD<2>
MRXD<1>/SYMRXD<1>
MRXD<0>/SYMRXD<0>

I 132,
131,
130,
129

118,
117,
116,
115

Four parallel receivedata lines When MII mode is
selected. This data is driven byan external PHY that
attached themedia and should besynchronized with
theMRCLK/SYMRCLK signal.

MTCLK/SYMTCLK I 137 123 Supports the25-MHZ or 2.5-MHZ transmit clock
supplied by the external physical layer medium
dependent (PMD) device. This clock should always
be active.

MTXD<3>/SYMTXD<3>
MTXD<2>/SYMTXD<2>
MTXD<1>/SYMTXD<1>
MTXD<0>/SYMTXD<0>

O 145,
144,
141,
140

131,
130,
127,
126

Four parallel transmit data lines. This data is
synchronized to the assertion of the
MTCLK/SYMTCLK signal and is latched by the
external PHY on the rising edgeof the
MTCLK/SYMTCLK signal.

MTXEN/SYMTXEN O 139 125 Transmit enablesignals that the transmit is active to
an external PHY device. In PCSmode(REG6<23>),
This signal reflects the transmit activity of theMAC
sub-layer.

RCV_MATCH O 136 122 Receivematch indication is asserted when a received
packet has passed addressrecognition.
Receivematch indication is asserted when a received
packet has passed addressrecognition.

SD I 123 109 Signal detect indication supplied byan external
physical layer medium dependent (PMD) device.

SRL_CLSN I 148 134 Colli sion detect signals a colli sion occurrenceon the
Ethernet cable to theAX88140A. It may be asserted
and deasserted asynchronously by the external
ENDEC to the receive clock.

SRL_RCLK I 151 137 Receive clock carries the recovered receive clock
supplied byan external ENDEC. during idleperiods,
SRL_RCLK may be inactive.

SRL_RXD I 149 135 Receivedata carries the input receivedata from the
external ENDEC. The incoming datashould be
synchronous with theSRL_RCLK signal.

SRL_RXEN I 150 136 Receive enablesignals activity on theEthernet cable
to theAX88140A. It is asserted when receivedata is
present on theEthernet cable and is deasserted at the
end of a frame. It may be asserted and deasserted
asynchronously to the receive clock (SRL_RCLK) by
the external ENDEC.

SRL_TCLK I 153 139 Transmit clock carries the transmit clock supplied by
an external ENDEC. This clock must always be
active (even during reset).

SRL_TXD O 152 138 Transmit data carries theserial output data from the
AX88140A. This data is synchronized to the
SRL_TCLK signal.

SRL_TXEN O 154 140 Transmit enablesignals an external ENDEC That the
AX88140A transmit is in progress.

SYMRXD <4> I 133 119 Receivedata, together with the four receive lines
MII /SYM_RXD<3:0>, Provide fiveparallel li nes of
data in symbol from for use in PCSmode
(100BASE-T, REG6<23). This data is synchronized
on the rising edgeof theMTCLK/SYMTCLK signal.

SYMTXD<4> O 146 132 Transmit data, together with theour transmit li nes
MII /SYM_TXD<3:0>,provide fiveparallel li nes of
data in symbol form for use in PCSmode
(100BASE-T, REG6<23>). Thisdatais synchronized
on the rising edgeof theMII /SYM_TCLK signal.

Tab - 3 MII /SYM/SRL interfacesignals group
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2.5 Extended , NC, Power pins group

SIGNAL TYPE PIN
NUMBER

FOR 160 PIN

PIN
NUMBER

FOR 144 PIN

DESCRIPTION

EC<15:0> O 160,159,122,
121,120,119,
82,81,80,79,42,41
,40,39,2,1

NONE Expended pins. do not connect.

NC O 114,138,155,156,
157,158

104,124,141,142,
143,144

No connection.

VDD P 5,8,20,30,33,
50,62,73,85,
95,108,117,
135,143

3,6,18,28,31,
44,56,67,75,
85,98,107,
121,129

5-V supply input voltage.

VDD* P 83 73 5.0-V referencefor 5.0-V signaling environments
VSS P 6,11,14,17,25,

34,35,38,43,
55,59,65,70,
76,84,94,100,
107,118,134,
142

4,9,12,15,23,
32,33,36,37,
49,53,59,64,
70,74,84,90,97,10
8,120,128

Ground pins.

Tab - 4 Extended , NC, Power pinsgroup
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3.0 Configuration Operation
1. Software reset (REG0<0>) has noeffect on theconfiguration registers.

2. Hardware reset puts theconfiguration registers in default values.

3. Theconfiguration registers could beaccessed in byte, word , and long-word.

3.1 Configuration Space Mapping

CONFIGURATION REGISTER IDENTIFIER I/O ADDRESS OFFSET
DEVICE/VENDOR ID CSID 00H
COMMAND AND STATUS CSCS 04H
REVISION CSRV 08H
LATENCY TIMER CSLT 0CH
BASE I/O ADDRESS CBIO 10H
BASE MEMORY ADDRESS CBMA 14H
RESERVED - 18H-28H
SUBSYSTEM ID - 2CH
EXPANSION ROM BASE ADDRESS CBER 30H
RESERVED - 34H - 38H
INTERRUPT CSIT 3CH
Special Use SUD 40H

Tab - 5 ConfigurationSpaceMapping
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3.2 Configuration Space

3.2.1 Configuration ID Register (CSID)
FIELD R/W DESCRIPTION

31:16 R DeviceID :
Provides theuniqueAX88140A ID number (1400H)

15:0 R Vender ID :
Provides themanufacturer of theAX88140A (125BH)

Tab - 6 CSID Configuration ID Register Description

3.2.2 Command and Status Configuration Register (CSCS)
FIELD R/W TYPE DESCRIPTION

31 R STATUS Detected Parity Error : activehigh
30 R STATUS Signal System Error : activehigh
29 R STATUS Received Master Abort : activehigh
28 R STATUS Received Target Abort : activehigh

26:25 R STATUS DeviceSelect Timing : fixed at 01 which indicates amedium assertion of DEVSEL#
24 R STATUS DataParity Report : activehigh
23 R STATUS Fast Back-to-Back : always set

22:9 - RESERVED
8 R/W COMMAND System Error Enable : activehigh
6 R/W COMMAND Parity Error Response : activehigh
2 R/W COMMAND Master Operation : activehigh
1 R/W COMMAND Memory SpaceAccess: activehigh
0 R/W COMMAND I/O SpaceAccess: Activehigh

Tab - 7 CSCSCommandandStatusConfigurationRegister

3.2.3 Configuration Revision Register (CSRV)
FIELD R/W DESCRIPTION

31:24 R BaseClass: Always equal to 2H that indicates thenetwork controller
23:16 R Subclass: Always equal to 0H that indicates the fast Ethernet controller
7:4 R Revision Number : Indicates theAX88140A revision number and is equal to 0H
3:0 R Step Number : Indicates theAX88140A step number and is referred to current sili con step.

Tab - 8 CSRV ConfigurationRevisionRegister Description

3.2.4 Configuration Latency Timer Register (CSLT)
FIELD R/W DESCRIPTION

31:16 R/W Reserved
15:8 R/W Configuration Latency Timer. Thevalue after hardware reset equal to 0h.
7:0 R/W Reserved

Tab - 9 CSLT Configuration ID Register Description
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3.2.5 Configuration Base I/O Address Register (CBIO)
FIELD R/W DESCRIPTION

31:7 R/W Configuration Base I/O Address: Defines the addressassignment mapping of AX88140A‘s regs.
6:1 R This field value is 0 when read
0 R I/O SpaceIndicator : Determines that the register maps into the I/O space. Thevalue in this field is 1.

Tab - 10CBIO ConfigurationBase I/O AddressRegister Description

3.2.6 Configuration Base Memory Address Register (CBMA)
FIELD R/W DESCRIPTION

31:7 R/W Configuration BaseMemory Address: Defines the addressassignment mapping of AX88140A‘s regs.
6:1 R This field value is 0 when read
0 R Memory SpaceIndicator : Determines that the register maps into thememory space. Thevalue in this

field is 0.

Tab - 11CBMA ConfigurationBaseMemory AddressRegister Description

3.2.7 Expansion ROM Base Address Register (CBER)
FIELD R/W DESCRIPTION

31:10 R/W Expansion ROM BaseAddress
9:1 R This field value is 0 when read
0 R/W Expansion ROM EnableBit : Activehigh

Tab - 12CBERExpansionROM BaseAddressRegister Description

3.2.8 Configuration Interrupt Register (CSIT)
FIELD R/W DESCRIPTION

31:24 R MAX_LAT : timeunit is equal to 0.25 microsecond.(28H)
23:16 R MIN_GNT : Timeunit is equal to 0.25 microsecond.(14H)

15:8 R Interrupt Pin : TheAX88140A uses INTA# and the read value is (01H).
7:0 R/W Interrupt Line : TheBIOSwrites the routing information into this field.

Tab - 13CSIT Configuration Interrupt Register Description
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4.0 Registers Operation
1. TheREGs arequad-word aligned, 32-bits long,andmust beaccessed using long-word

instructionwith quad-word aligned addresses only.

2. Reserved bits should bewritten with 0.; Reserved bits areUNPREDICTABLE on read
access.

3. Retries onseconddata transactionsoccur in response to burst accesses.

4.1 Registers Mapping

REGISTER MEANING OFFSET FROM REG BASE ADDRESS
(CBIO,CBMA)

REG0 BUSMODE 00H
REG1 TRANSMIT POLL DEMAND 08H
REG2 RECEIVE POLL DEMAND 10H
REG3 RECEIVE LIST BASE ADDRESS 18H
REG4 TRANSMIT LIST BASE ADDRESS 20H
REG5 STATUS 28H
REG6 OPERATION MODE 30H
REG7 INTERRUPT ENABLE 38H
REG8 MISSED FRAME AND OVERFLOW COUNTER 40H
REG9 SERIAL ROM, AND MII MANAGEMENT 48H
REG10 - 50H
REG11 GENERAL-PURPOSE TIMER 58H
REG12 GENERAL-PURPOSE PORT 60H
REG13 FILTERING BUFFER INDEX 68H
REG14 FILTERING BUFFER DATA 70H

Tab - 14CommandandStatusRegister Mapping
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4.2 Host REGs

4.2.1 Bus Mode Register (REG0)

FIELD R/W/C DESCRIPTION
31:22 - RESERVED

21 R/W RML - Read Multiple
When set, theAX88140A supports thememory-read-multiple command onthePCI bus. This bus
command is used in memory read bursts with more than one longword. When reset, theAX88140A
uses memory-read command in all it s memory read accesses on thePCI bus.

20 R/W DBO - Descriptor ByteOrdering Mode
When set, theAX88140A operates in big edian ordering mode for descriptors only.
When reset, theAX88140A operates in littl e endian mode.

19:14 - Reserved.--Written as “0” for future compatibilit y concern.
13:8 R/W PBL - ProgrammableBurst Length

Indicates themaximum number of longwords to be transfered in oneDMA transaction. If reset, the
ax88140aburst is limited only by the amount of datastored in thereceiveFIFO (at least 16longword),
or by the amount of freespacein thetransmit FIFO (at least 16longword) beforeissuingabusrequest.
ThePBL can beprogrammed with permissiblevalues0,1,2,4,8,16, or 32. After reset, thePBL default
value is 0.

7 R/W BLE - Big/LittleEndian
When set, theAX88140A operates in big endian byteordering mode. When reset, theAX88140A
operates in littl e endian byteordering mode. Big endian is applicableonly for databuffer

6:2 - RESERVED
1 R/W BAR - Bus Arbitration

Selects the internal bus arbitration between the receive and transmit processes.
When set, a roundrobin arbitration scheme is applied resulting in equal sharing between processes.
When reset, thereceiveprocesshaspriority over thetransmit process, unlessthe ax88140aiscurrently
transmitting.

0 R/W SWR - SoftwareReset
When set, theAX88140A resetsall i nternal hardwarewith the exception of the configurationarea and
also, it does not change theport select setting (REG6<18>).
Software reset does not affect the configuration area.

Tab - 15REG0 BusModeRegister Description

4.2.2 Transmit Poll Demand (REG1)
FIELD R/W DESCRIPTION

31:0 W TPD - Transmit Poll Demand
When written with any value, theAX88140A checks for frames to be transmitted. If no descriptor is
available, the transmit processreturns to thesuspended statesandREG5<2> isasserted. If thedescriptor
is available the transmit processresumes.

Tab - 16REG1 Transmit Poll DemandRegister Description
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4.2.3 Receive Poll Demand (REG2)
FIELD R/W/C DESCRIPTION

31:0 W RPD - ReceivePoll Demand
When written with any value, theAX88140A checks for receivedescriptors to be required. If no
descriptor is available, the receiveprocessreturns to thesuspended states and REG5<7> is not
asserted. If thedescriptor is available the receiveprocessresumes.

Tab - 17REG2 Receive Poll DemandRegister Description

4.2.4 Receive List Base Address (REG3)

1. Theregister is used to point theAX88140Ato thestart of receive descriptors list.

2. The descriptor list resides in physical memory space andmust belongword aligned. The
AX88140Abehaves UNPREDICTABLY when thelist arenot longword aligned.

3. Writing to REG3 is permitted only when receive processis in thestopped state. That is, the
REG3 must bewritten before thereceive START command is given .

REG3 ReceiveList BaseAddressRegister Description
FIELD R/W/C DESCRIPTION

31:2 R/W Start of receive list
1:0 R/W Must be00 for longword alignment

Tab - 18REG3 Receive List BaseAddressRegister Description

4.2.5 Transmit List Base Address (REG4)

1. Theregister is used to point theAX88140Ato thestart of transmit descriptors list.

2. The descriptor list resides in physical memory space andmust belong-word aligned. The
AX88140Abehaves UNPREDICTABLY when thelist arenot long-word aligned.

3. Writing to REG4 is permitted only when transmit processis in thestopped state. That is, the
REG4 must bewritten before thetransmit START command is given .

FIELD R/W/C DESCRIPTION
31:2 R/W Start of transmit li st
1:0 R/W Must be00 for long-word alignment

Tab - 19REG4 Transmit List BaseAddressRegister Description
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4.2.6 Status Register (REG5)

1. Thestatusregister containsall thestatusbits that theAX88140Areports to thehost.
2. Most of thefieldsin this register cause thehost to beinterrupted.
3. REG5 bits arenot cleared when read.
4. Writing 1to thesebits clears them; writing 0has noeffect. Each field can bemasked.

Field R/W/C Description
31:26 - Reserved

25 24 23 Description

0 0 0 Parity error

0 0 1 Master abort
0 1 0 Target abort

0 1 1 Reserved

25:23 R EB - Error Bits
(Not generate interrupt)
Indicates the typeof error that
caused system error.
Valid only when fatal bus error
REG5<13> is set.

1 x x Reserved
22:20 - Reserved.--Written as “0” for future compatibilit y concern.
19:17 - Reserved.--Written as “0” for future compatibilit y concern.

NIS - Normal Interrupt Summary
Only theunmasked bits affect normal interrupt summary REG5<16> bit Normal interrupt
summary bit. Its value is the logical OR of :

CSR5<0> transmit interrupt

CSR5<2> transmit buffer unavailable

CSR5<6> receive interrupt

CSR5<10> Early transmit interrupt

16 R

CSR5<11> General-purpose timer expired

AIS - Abnormal Interrupt Summary
Only unmasked bits affect only the abnormal interrupt summary REG5<15> bit.
Abnormal interrupt summary bits. Its value is the logical OR of :
CSR5<1> transmit process stopped

CSR5<3> transmit jabber timeout

CSR5<5> transmit under-flow

CSR5<7> receivebuffer unavailable

CSR5<8> receiveprocess stopped

CSR5<9> receivewatchdogtimeout

15 R

CSR5<13> fatal bus error

13 R FBE - Fatal Bus Error
Indicates that asystem error occurred. If asystem error occurs, all bus accesses aredisabled

11 R/W/C GTE - General PurposeTimer Expired
Indicatesthat thegeneral-purposetimer (REG11) counter hasexpired. Thistimer ismainly used
by thesoftwaredriver.

10 R/W/C ETI - Early Transmit Interrupt
Indicates that thepacket to be transmitted was fully transferred into the chip‘s internal transmit
FIFOs. Transmit interrupt (REG5<0>) automatically clears this bit.

9 R/W/C RWT - ReceivewatchdogTimeout
Indicatesthat thereceivewatchdogtimer expired andanother nodeis still activeonthenetwork.
In caseof overflow, the long packets may not be received.

8 R/W/C RPS- ReceiveProcessStopped
Asserts when the receiveprocessenters stopped state.

7 R/W/C RU - ReceiveBuffer Unavailable
Indicates thenext descriptor in the receive list is owned by thehost and cannot be acquired by
theAX88140A.The reception processis suspended.

6 R/W/C RI - Receive Interrupt
Indicatesthe completion of aframereception. Specific framestatusinformation hasbeen posted
in thedescriptor. The reception processremains in the running state.

5 R/W/C UNF - Transmit Under-flow
Indicates that the transmit FIFO had an under-flow condition during thepacket transmission.
The transmit processis placed in thesuspended state and under-flow error TDES0<1> is set.

4 - Reserved.--Written as “0” for future compatibilit y concern.
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3 R/W/C TJT - Transmit Jabber Time-out
Indicates that the transmit jabber timer expired, meaning that theAX88140A transmitter had
been excessively active. The transmission processis aborted and placed in thestopped state.
This event causes the transmit jabber time-out TDES0<14> is set.

2 R/W/C TU - Transmit Buffer Unavailable
Indicatesthat thenext descriptor onthetransmit li st isowned bythehost andcannot be acquired
by theAX88140A.The transmission processis suspended. To resumeprocessing transmit
descriptors, thehost should changetheownership bit of thedescriptor and then issue atransmit
poll demand command.

1 R/W/C TPS- Transmit ProcessStopped
Asserts when the transmit processenters thestopped state.

0 R/W/C TI - Transmit Interrupt
Indicates that a frame transmission was completed, whileTDES1<31> is asserted in the first
descriptor of the frame.

Tab - 20REG5 StatusRegister Description

4.2.7 Operation Mode Register (REG6)
1. REG6 establishes thereceive and transmit operatingmodes andcommands.
2. REG6 should bethelast REGto bewritten as part of initialization.

Field R/W/C Description
31 - Reserved

1 All i ncoming packets will be received30 R/W RA - ReceiveAll
0 Filtering mode

29:25 - Reserved.--Written as “0” for future compatibilit y concern.
1 EnableScrambler24 R/W SCR - Scrambler Mode
0 DisableScrambler
1 PCSfunctions are active23 R/W PCS- PCSMode

0 MII /SYM port is not selected

1 Threshold is 10Mb/s22 R/W TTM - Transmit Threshold Mode

0 Threshold is 100Mb/s

1 EnableStore and Forward21 R/W SF- Store and Forward
0 DisableStore and Forward

20 - Reserved.--Written as “0” for future compatibilit y concern.
1 Heartbeat Disable19 R/W HBD - Heartbeat Disable
0 Heartbeat Enable
1 MII /SYM port is selected.18 R/W PS- Port Select

0 SRL port is selected

17:16 - Reserved.--Written as “0” for future compatibilit y concern.
TR - Threshold Control Bits
Thethreshold valuehasadirect impact ontheAX88140A busarbitrationscheme. Transmissionstartswhen
the framesizewithin the transmit FIFO is larger than the threshold. In addition, full frames with a length
lessthan the threshold are also transmitted. Thetransmit processmust be in thestopped state to changethese
bits.
Controls theselected threshold level for theAX88140A transmit FIFO. Four threshold levels are allowed.

REG6<18>=0 REG6<18>=1 REG6<18>=1

REG6<21> REG6<15:14> REG6<22>=X REG6<22>=1 REG6<22>=0

15:14 R/W

0 00 72 72 128

0 01 96 96 256

0 10 128 128 512

0 11 160 160 1024

1 XX Store& Forward Store& Forward Store& Forward

1 Start Transmission13 R/W ST - Start/Stop Transmission
0 Stop Transmission
1 Enable force colli sion12 R/W FC - ForceColli sion Mode
0 Disable force colli sion
00 Normal
01 Internal Loop-back

11:10 R/W OM - Operating Mode

10 External Loop-back
9 R/W FD - Full -Duplex Mode 1 Full -Duplex
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0 Half-Duplex
1 Accept broadcast packet8 R/W RB - Receivebroadcast packet
0 Reject broadcast packet
1 EnablePassAll Multicast7 R/W PM - PassAll Multicast
0 DisablePassAll Multicast
1 Indicates that any incoming valid frame is received,

regardlessof its destination address.
6 R/W PR - Promiscuous Mode

0 DisablePromiscuous Mode.
5:4 - Reserved.--Written as “0” for future compatibilit y concern.

1 All i ncoming frames that passed the address
filtering are received, including runt frames,
colli ded fragments, or truncated frames caused by
FIFO over-flow. If any received bad frames are
required, promiscuous mode(REG6<6>) should be
set to 1.

3 R/W PB - PassBad Frames

0 Disablepassbad frame.
2 - Reserved.--Written as “0” for future compatibilit y concern.

1 Start Receive1 R/W SR - Start/Stop Receive
0 Stop Receive

0 R PLS- PCS_SYM Link Status : Activehigh.

Tab - 21REG6 OperationModeRegister Description

Port andDataRateSelection
REG6
<18>

REG6
<22>

REG6
<23>

REG6
<24>

ACTIVE
PORT

DATA
RATE

FUNCTION

0 0 X X SRL 10MB/S Conventional 10MB/SENDEC interface
1 1 0 0 MII /SYM 10MB/S MII with transmit FIFO thresholds appropriate

for 10MB/S
1 0 0 0 MII /SYM 100MB/S MII with transmit FIFO thresholds appropriate

for 100MB/S
1 0 1 0 MII /SYM 100MB/S PCSfunction for 100BASE-FX
1 0 1 1 MII /SYM 100Mb/s PCSand scrambler functions for 100BASE-T

Tab - 22Port andDataRateSelection
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4.2.8 Interrupt Enable Register (REG7)

1. The interrupt enable register (REG7) enables the interrupts reported byREG5.
2. Setting bit to 1enablesa corresponding interrupt. After ahardwareor software reset, all i nterruptsaredisabled.

Field R/W/C Description
31:17 - Reserved

NI - Normal Interrupt Summary Enable
When set, normal interrupt is enabled.
When reset, no normal interrupt is enabled. This bit (REG7<16>) enables the following bits :
CSR5<0> Transmit interrupt
CSR5<2> Transmit buffer unavailable
CSR5<6> Receive interrupt
CSR5<10> Early transmit interrupt

16 R/W

CSR5<11> General-purpose timer expired
AI - Abnormal Interrupt Summary Enable
When set, abnormal interrupt is enabled.
When reset, no abnormal interrupt is enabled. This bit (REG7<15>) enables the following bits :
CSR5<1> transmit process stopped
CSR5<3> transmit jabber time-out
CSR5<5> transmit under-flow
CSR5<7> receivebuffer unavailable
CSR5<8> receiveprocess stopped
CSR5<9> receivewatchdogtime-out

15 R/W

CSR5<11> fatal bus error
13 R/W FBE - Fatal Bus Error interrupt enable. Activehigh.
11 R/W GPT - General purposeTimer interrupt Enable. Activehigh.
10 R/W ETE- Early Transmit Interrupt Enable. Activehigh.
9 R/W RW - ReceiveWatchdogTimeout interrupt Enable. Activehigh
8 R/W RS- ReceiveStopped interrupt Enable. Activehigh.
7 R/W RU - ReceiveBuffer Unavailable interrupt Enable. Activehigh.
6 R/W RI - Receive Interrupt Enable. Activehigh.
5 R/W UN - under-flow interrupt Enable. Activehigh.
4 - Reserved.--Written as “0” for future compatibilit y concern.
3 R/W TJ - Transmit Jabber Timeout interrupt Enable. Activehigh.
2 R/W TU - Transmit Buffer Unavailable interrupt Enable. Activehigh.
1 R/W TS- Transmission Stopped interrupt Enable. Activehigh.
0 R/W TI - Transmit Interrupt Enable. Activehigh.

Tab - 23REG7 Interrupt EnableRegister Description

4.2.9 Missed Frame and Overflow Counter (REG8)
Field R/W Description

31:29 - Reserved
28 R/C Overflow counter overflow

Sets When theoverflow counter overflows, Resets When REG8 is read.
27:17 R/C Overflow counter

Indicates thenumber of frames discarded becauseof overflow. The counter clears when read.
16 R/C Missed frameoverflow

Sets When themissed frame counter overflows; Resets When reg8 is read.
15:0 R/C Missed FrameCounter

Indicatesthenumber of framesdiscarded becauseno host receivedescriptorswere available. The counter
clears when read.

Tab - 24REG8 Missed Frame andOverflow Counter Description
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4.2.10 Serial ROM and MII Management Register (REG9)

1. Theregister provides an interfaceto theMicrowireserial ROM and to thephysical layer
protocol (PHY). It selectsthe device andcontainsboth thecommandsanddatato beread from
andstored in theserial ROM.

2. TheMII management selects andoperationmodefor readingandwriting theMII .

FIELD R/W/C DESCRIPTION
31:20 - Reserved.--Written as “0” for future compatibilit y concern.

19 R MDI - MII management data_in
Used by theAX88140A to read data from thePHY

18 R/W MII - MII management operation mode
Defines theoperation mode (read or write) of thePHY.

17 R/W MDO - MII Management writedata
Specifies thevalueof thedata that AX88140A writes to thePHY

16 R/W MDC - MII Management clock
MII management data clock (MII_MDC) is an output signal to thePHY. it is used as a timing
reference.

14 R/W RD - Read operation
Read control bit. When set together with REG9<12>, TheAX88140A performs read cycles from the
BOOT ROM, and theserial ROM.

13:12 - Reserved.--Written as “0” for future compatibilit y concern.
11 R/W SR - SERIAL ROM select

When set together with either SERIAL ROM read operation (REG9<14>) or SERIAL ROM Write
operation (REG9<13>), TheAX88140A selects theSERIAL ROM.

10:4 - Reserved.--Written as “0” for future compatibilit y concern.
3 R/W SDO - SERIAL ROM data_out

SERIAL ROM dataoutput(SR_DO) From theSERIAL ROM deviceto theAX88140A.
2 R SDI - SERIAL ROM data_in

SERIAL ROM Data input(SR_DI) To theSERIAL ROM devicefrom theAX88140A.

1 R/W SCLK - SERIAL ROM serial clock
Serial clock (SR_CK) Output to theSERIAL ROM.

0 R/W SCS- Serial ROM Chip Select
Chip select (sr_cs) output to theserial ROM.

Tab - 25REG9 Serial ROM, andMII Management Register Description

4.2.11 General -Purpose Timer (REG11)

1. This register containsa16bit general-purpose timer. It is used mainly by thesoftwaredriver
for timing functionsnot supplied by theoperatingsystem. After thetimer is loaded, it starts
countingdown . Theexpirationof thetimer causes an interrupt in REG5<11>.

2. If thetimer expireswith theCON bit on,thecounter will l oad itself automatically with thelast
value. Thetimer is not active in snoozemode.

Field R/W/C Description
31:17 - Reserved.--Written as “0” for future compatibilit y concern.

1 Continuous operating mode.16 R/W CON - Continuous Mode

0 One-shot operating mode.

15:0 R/W Timer value
Contains thegeneral-purpose timer valuewithin aN microsecondcycle.
SRL_10M : 204.8us

MII_10M : 819.2us

MII_100M : 81.92us
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Tab - 26REG11General -PurposeTimer Register Description

4.2.12 General -Purpose Port Register (REG12)
Field R/W/C Description
31:9 - Reserved.--Written as “0” for future compatibilit y concern.

1 Indicatenext writeREG12<7:0> is use
for defineGeneral purposeport in/out
direction.

8 R/W GPC - General PurposeControl .
When ahardware reset is initiated, all gep pins
become input pins.

0 Indicatenext writeREG12<7:0> is use
for read/writegeneral purposeport data.

7:0 R/W MD - General PurposeMode and Data

Tab - 27REG12General -PurposePort Register Description

4.2.13 Filtering Index (REG13)
FIELD R/W/C DESCRIPTION

31:6 - Reserved.--Written as “0” for future compatibilit y concern.
5:0 R/W FI - Filtering Index

When writing datato filtering buffer, usesfiltering index register REG13to point theposition(buffer
number) in filtering buffer. Thevalid value is between 0 and 3.

Tab - 28REG13Filtering Index Register Description

4.2.14 Filtering data (REG14)
FIELD R/W/C DESCRIPTION

31:0 R/W FD - Filtering Data
By indexed by filtering index register REG13, write the filtering data register REG14 to put filtering
address/hash table into filtering buffer..

Tab - 29REG14FilteringDataRegister Description

FilteringBuffer
TheAX88140AstoresoneEthernet addressfor local physical addressand filters the packets

with multicast addresses by 64 bits array. For any incoming frame with a multicast destination
address, the AX88140Aapplies the standard Ethernet cyclic redundancy check function to the
destinationaddress, then usesthemost significant 6 bitsof theresult asabit index into thetable. If
theindexed bit is set, theframe is accepted. If thebit is reset, theframe is rejected.

Description of FilteringBuffer
BUFFER
NUMBER

DESCRIPTION

0 BYTE 0 - 3 OF LOCAL PHYSICAL ADDRESS
1 BYTE 4 - 5 OF LOCAL PHYSICAL ADDRESSIN THE LEAST SIGNIFICANT WORD
2 BIT 0 - 31 OF MULTICAST ADDRESS FILTERING TABLE
3 Bit 32 - 63 of multicast addressfiltering table

Tab - 30Descriptionof FilteringBuffer

Layout of FilteringBuffer
BUFFER
NUMBER

BYTE 3 BYTE 2 BYTE 1 BYTE 0

0 PHYSICAL
ADDRESSBYTE 3

PHYSICAL ADDRESS
BYTE 2

PHYSICAL ADDRESS
BYTE 1

PHYSICAL ADDRESS
BYTE 0
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1 RESERVED RESERVED PHYSICAL ADDRESS
BYTE 5

PHYSICAL ADDRESS
BYTE 4

2
MULTICAST

ADDRESS
FILTERING TABLE

BIT 24 - 31

MULTICAST
ADDRESS

FILTERING TABLE
BIT 16 - 23

MULTICAST
ADDRESS FILTERING

TABLE BIT 8 - 15

MULTICAST ADDRESS
FILTERING TABLE BIT

0 - 7

3
multicast address

filtering tablebit 56 -
63

multicast address
filtering tablebit 48- 55

multicast addressfiltering
tablebit 40 - 47

multicast addressfiltering
tablebit 32 - 39

Tab - 31Layout of FilteringBuffer
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5.0 Host Communication
Descriptor lists and data buffers, collectively called the host communication, reside in the host
memory andmanagetheactionsandstatusrelated to buffer management.

5.1 Descriptor Lists and Data Buffers

TheAX88140Atransfers data frames to thereceive buffers and from thetransmit buffers in host
memory. Descriptors that residein thehost memory act as pointers to thesebuffers.

There aretwo descriptor lists, onefor receiveandonefor transmit. Thebase addressof each list is
written into REG3 and REG4, respectively. A descriptor list is forward-linked (explicitl y). The
last descriptor may point back to the first entry to create a ring structure. Explicit chaining of
descriptors isaccomplished bysettingtheaddresspointer chained in both thereceiveandtransmit
descriptors (RDES3 and TDES3). Thedescriptor lists residein thehost physical memory address
space.
A data buffer consists of either an entire frame or part of a frame, but it cannot exceed a single
frame. Bufferscontain only data; buffer statusismaintained in the descriptor. Data chainingrefers
to frames that span multipledatabuffers.

Descriptor StructureExample

Next Descriptor

Fig - 4 Descriptor StructureExample

Buffer 1

Descriptor 0

Buffer 2

Descriptor 1
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5.2 Receive Descriptors

Thereceivedescriptor providesonebuffer, onebyte-countbuffer, andoneaddresspointer in
each descriptor. Descriptors and receive buffers addresses must belong-word aligned.

Receive Descriptor Format
31 0

RDES0
O
W
N

Status

RDES1 Control bits Byte Count Buffer 2 Byte Count Buffer 1

RDES2 Buffer Address 1

RDES3 Buffer Address 2

Fig - 5 Receive Descriptor Format

5.2.1 Receive Descriptor 0 (RDES0)

RDES0 contains the received frame status, the frame length, and the descriptor ownership
information.

Field Description
1 Indicates that thedescriptor is owned by the

AX88140A
31 OWN - Own Bit

TheAX88140A clears this bit either when it completes
the framereception or
when thebuffers that are associated with this descriptor
are full .

0 Indicates that thedescriptor is owned by thehost

1 Indicates that the frame failed the address
recognition filtering

30 FF- Filtering Fail
This bit can beset only when receive all (REG6<30>) is
set. 0 Indicates that the framepassed the address

recognition filtering
29:16 FL - FrameLength

Indicates the length in bytes of the received frame including the cyclic redundancy check (CRC).
This field is valid only when last descriptor (RDES0<8>) is set and descriptor error ( RDES0<14>) is reset.
ES- Error Summary
Indicates the logical OR of the following RDES0 bits :
This field is valid only when last descriptor (RDES0<8>) is set.
RDES0<1> CRCerror
RDES0<6> colli sion seen
RDES0<7> frame too long
RDES0<11> runt frame

15

RDES0<14> descriptor error

14 DE - Descriptor Error. The frame is truncated. Activehigh.
This field is valid only when last descriptor (RDES0<8>) is set.

13:12 Reserved.--Written as “0” for future compatibilit y concern.

11 RF - Runt Frame. Indicates that this frame is a runt frame. Activehigh.
This field is valid only when last descriptor (RDES0<8>) is set .
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10 MF - Multicast Frame Indicates that this frame is amulticast address.
This field is valid only when last descriptor (RDES0<8>) is set.

1 Indicates that this descriptor contains the first buffer of a
frame.

9 FS- First Descriptor

0 Indicates that thisdescriptor is themiddle or last buffer of
a frame.

1 Indicates that thebuffers pointed to by this descriptor, are
the last buffers

8 LS- Last Descriptor

0 Indicates that thisdescriptor is themiddle or first buffer of
a frame.

7 TL - FrameToo Long. Frame length grater then 1518 bytes. Activehigh.
This field is valid only when last descriptor (RDES0<8>) is set.

6 CS- Colli sion Seen. This is a late colli sion.
This field is valid only when last descriptor (RDES0<8>) is set.

5 Reserved.--Written as “0” for future compatibilit y concern.
4 RW - ReceiveWatchdogtime expire. Activehigh.

This field is valid only when last descriptor (RDES0<8>) is set.

3 RE - Report on MII Error. Activehigh.
2 DB - Dribbling Bit Activehigh.

If set, and CRCerror (RDES0<1>) is reset, then thepacket is valid.
1 CE - CRCError. Activehigh.

This field is valid only when last descriptor (RDES0<8>) is set.
0 FIFO Overrun. Activehigh.

Tab - 32Receive Descriptor 0

5.2.2 Receive Descriptor 1 (RDES1)
FIELD DESCRIPTION

31:11 Reserved.--Written as “0” for future compatibilit y concern.
10:0 RBS- ReceiveDataBuffer Size

Indicates thesizein bytes of thedatabuffer. If this field is 0, theAX88140A ignores this buffer.
Thebuffer sizemust be amultipleof 4.

Tab - 33Receive Descriptor 1

5.2.3 Receive Descriptor 2 (RDES2)
FIELD DESCRIPTION

31:0 DataBuffer Pointer
Indicates thephysical addressof databuffer. Thebuffer must be long-word-aligned (RDES2<1:0>=00).

Tab - 34Receive Descriptor 2

5.2.4 Receive Descriptor 3 (RDES3)
FIELD DESCRIPTION

31:0 AddressPointer
Indicates thephysical addressof next descriptor. The addressmust be long-word aligned (RDES3<1:0>=00).

Tab - 35Receive Descriptor 3
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5.3 Transmit Descriptors
Providing onebuffer, onebyte-count buffer, and two addresspointers in each descriptor .

Transmit Descriptor Format
31 0

TDES0
O
W
N

Status

TDES1 Control bits Byte Count Buffer 2 Byte Count Buffer 1

TDES2 Buffer Address 1

TDES3 Buffer Address 2

Fig - 6 Transmit Descriptor Format

5.3.1 Transmit Descriptor 0 (TDES0)
TDES0 containstransmitted framestatusanddescriptor ownership information.

Field Description
1 Indicates that thedescriptor is owned by theAX88140A.31 OWN - Own Bit

0 Indicates that thedescriptor is owned by thehost.

30:16 Reserved.--Written as “0” for future compatibilit y concern.
ES- Error Summary
Indicates the logical OR of the following bits :
TDES0<1> under-flow error
TDES0<8> successive colli sions
TDES0<9> late colli sion
TDES0<10> no carrier
TDES0<11> lossof carrier

15

TDES0<14> transmit jabber time-out
14 TO - Transmit Jabber Time-out : Activehigh.

The transmission processis aborted and placed in theSTOPPED state.
When TDES0<14> is set any heartbeat fail i ndication (TDES0<7>) is not valid.

13:12 Reserved.--Written as “0” for future compatibilit y concern.
11 LO - Lossof Carrier during transmission. Activehigh. (Thestatus is no meaning except 10BASE SRL mode)

Not valid in internal loop-back mode (REG6<11:10>=01).
10 NC - No Carrier. Indicates that the carrier signal from the transceiver was not present during transmission.

Activehigh.
Not valid in internal loop-back mode (REG6<11:10>=01).

9 LC - LateColli sion. When set, indicatesthat theframetransmissionwasaborted dueto colli sion occurringafter
the colli sion window of 64 bytes. Not valid if under-flow error (TDES0<1>) is set.

8 EC - ExcessiveColli sion When set, indicates that the transmission was aborted after 16 successive colli sions
while attempting to transmit the current frame.

7 HF - Heartbeat Fail
This bit is effectiveonly in 10Mb/s operation mode. When set, indicates aheartbeat colli sion check failure
This bit is not valid if under-flow error (TDES0<1>) is set.
On thesecondtransmission attempt, after the first transmission was aborted due to colli sion, theAX88140A
does not check heartbeat fail and (TDES0<7>) is reset.

6:3 CC - Colli sion Count
This 4-bit counter indicates thenumber of colli sions that occurred before the framewas transmitted.
Not valid when the excessive colli sions bit (TDES0<8>) is also set.

2 Reserved.--Written as “0” for future compatibilit y concern.
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1 UF - Under-flow Error
When set, indicates that the transmitter aborted themessagebecausedata arrived late from memory. Under-
flow error indicates that theAX88140A encountered an empty transmit FIFO while transmitting a frame. The
transmission processenters thesuspended state and sets both transmit under-flow (REG5<0>) and transmit
interrupt (REG5<0>).

0 DE - Deferred
When set, indicates that theAX88140A had to defer while ready to transmit a framebecause the carrier was
asserted.

Tab - 36Transmit Descriptor 0

5.3.2 Transmit Descriptor 1 (TDES1)
Field Description

31 IC - Interrupt on Completion
When set, theAX88140A setstransmit interrupt (REG5<0>) after thepresent frameshasbeen transmitted. It is
valid only when first segment (TDES1<30>) is set.

1 Indicates that thebuffer contains the last segment of a
frame.

30 LS- Last Segment

0 Indicates that thebuffer contains the first or middle
segment of a frame.

1 Indicates that thebuffer contains the first segment of a
frame.

29 FS- First Segment

0 Indicatesthat thebuffer containsthemiddleor last segment
of a frame.

28:27 Reserved.--Written as “0” for future compatibilit y concern.
26 AC - Add CRCDisable

When set, theAX88140A doesnot appendtheCRCto the end of thetransmitted frame. This field isvalid only
when first segment (TDES1<29>) is set.

25:24 Reserved.--Written as “0” for future compatibilit y concern.
1 theAX88140A does not automatically add apadding field,

so apacket shorter than 64 bytes.
23 DPD - Disabled Padding

TheCRCfield is added despite thestateof
the add CRCdisable (TDES1<26>) flag.

0 TheAX88140A automatically addsapaddingfield andalso
aCRCfield to apacket shorter than 64 bytes.

22:11 Reserved.--Written as “0” for future compatibilit y concern.
10:0 DataBuffer Size

Indicates thesize, in bytes, of thedatabuffer. If this field is 0, theAX88140A ignores this buffer.

Tab - 37Transmit Descriptor 1

5.3.3 Transmit Descriptor 2 (TDES2)
Field Description
31:0 DataBuffer Pointer

Physical addressof databuffer. There areno limitations on thebuffer addressalignment.

Tab - 38Transmit Descriptor 2

5.3.4 Transmit Descriptor 3 (TDES3)
Field Description
31:0 AddressPointer

Physical addressof next descriptor address. There areno limitation onthebuffer addressalignment.

Tab - 39Transmit Descriptor 3
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6.0 Electrical Specification and Timings

6.1 Absolute Maximum Ratings

Description SYM Min Max Units
Operating Temperature Ta 0 +70 °C
StorageTemperature Ts -55 +150 °C
Supply Voltage Vcc -0.5 +7 V
Input Voltage Vin Vss-0.5 Vdd+0.5 V
Output Voltage Vout Vss-0.5 Vdd+0.5 V
Lead Temperature (soldering 10seconds maximum) Tl -55 +250 °C
Note : Stressabove those listed under AbsoluteMaximum Ratings may causepermanent damage to thedevice.
Exposure to AbsoluteMaximum Ratings conditions for extended period, adversely affect deviceli fe and reliabilit y

6.2 General Operation Conditions
Description SYM Min Max Units

Operating Temperature Ta 0 +70 °C
Supply Voltage Vdd +4.75 +5.25 V

6.3 DC Characteristics
(Vdd=4.75V to 5.25V, Vss=0V, Ta=0°C to 70°C)

Description SYM Min Max Units
Low Input Voltage Vil Vss-0.5 0.8 V
High Input Voltage Vih 2 Vdd+0.5 V
Low Output Voltage Vol - 0.4 V
High Output Voltage Voh 2.4 - V
Input LeakageCurrent 1 (Note1) Iil1 - 10 uA
Input LeakageCurrent 2 (Note2) Iil1 - 500 uA
Output LeakageCurrent Iol - 10 uA

Note :

1. All theinputpinswithoutpull low or pull high.

2. Thosepinshad been pull low or pull high.
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6.4 A.C. Timing Characteristics

6.4.1 PCI CLOCK

Symbol Description Min Typ. Max Units
Tcyc CYCLE TIME 30 - 45 ns
Thigh PCI_CLK HIGH TIME 11 - - ns
Tlow PCI_CLK LOW TIME 11 - - ns
Tr/Tf PCI_CLK SLEW RATE 1 - 4 ns

6.4.2 PCI Timings

PCI_CLK

Tval Tval
(max) (min)

OUTPUT

Ton Toff

INPUT

Tsu Th

Symbol Description Min Typ. Max Units
Tval CLK TO SIGNAL VALID DELAY 2 - 11 ns
Ton FLOAT TO ACTIVE DELAY 2 - - ns
Toff ACTIVE TO FLOAT DELAY - - 28 ns
Tsu INPUT SETUP TIME TO CLK 7 - - ns
Th INPUT HOLD TIME FROM CLK 0 - - ns

6.4.3 Reset Timing

PCI_CLK

RST#

Symbol Description Min Typ. Max Units
Trst Reset pulse width 10 - - PCI Clk
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6.4.4 MII/SYM Timing
Ttclk Ttch Ttcl

MTCLK/SYMTCLK
Ttv Tth

MTXD<3:0>/SYMTXD<3:0>

MTXEN/SYMTXEN
Trclk Trch Trcl

MRCLK/SYMRCLK
Trs Trh

MRXD<3:0>/SYMRXD<3:0>

MTXEN/SYMTXEN
Trs1

MRXERR,SD

Symbol Description Min Typ. Max Units
Ttclk Cycle time(100Mbps) - 40 - ns
Ttclk Cycle time(10Mbps) - 400 - ns
Ttch high time(100Mbps) 14 - 26 ns
Ttch high time(10Mbps) 140 - 260 ns
Trch low time(100Mbps) 14 - 26 ns
Trch low time(10Mbps) 140 - 260 ns
Ttv Clock to data valid - - 20 ns
Tth Data output hold time 5 - - ns

Trclk Cycle time(100Mbps) - 40 - ns
Trclk Cycle time(10Mbps) - 400 - ns
Trch high time(100Mbps) 14 - 26 ns
Trch high time(10Mbps) 140 - 260 ns
Trcl low time(100Mbps) 14 - 26 ns
Trcl low time(10Mbps) 140 - 260 ns
Trs data setup time 6 - - ns
Trh data hold time 10 - - ns
Trs1 SD, MRXERR data setup time 10 - - ns
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6.4.5 10Mbps serial timing

Tstc

Tstcl
SRL_TCLK

Tsto Tstch Tsth

SRL_TXD

SRL_TXEN

Tsto1 Tsrc

SRL_RCLK
Tsrs Tsrch Tsrcl Tsrh

SRL_RXD

SRL_RXEN

Symbol Description Min Typ. Max Units
Tstc SRL_TCLK Cycle time 85 - 118 ns
Tstch Clock high time 45 - 55 ns
Tstcl Clock low time 45 - 55 ns
Tsto Dataoutput delay - - 26 ns
Tsto1 SRL_TXEN dataoutput delay - - 26 ns
Tsth Dataoutput hold time 5 - - ns
Tsrc SRL_RCLK Cycle time 85 - 118 ns
Tsrch Clock high time 45 - 55 ns
Tsrcl Clock low time 45 - 55 ns
Tsrs Data input Setup time 10 - - ns
Tsrh Data input hold time 5 - - ns
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6.4.6 Boot ROM Read Cycles

Boot ROM Byte Read Cycle
br_ad<7:0> address9-2 address17-10 data

br_a1 address1

br_a0 address0

brce#

Boot ROM Dword Read Cycle

br_ad<7:0> address9-2 address17-10 data3 data2 data1 data0

br_a1

br_a0

brce#
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7.0 Package Information
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AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA

AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA
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MAX

A1 0.05 0.25 0.5

A2 3.17 3.32 3.47

b 0.20 0.30 0.40

D 27.90 28.00 28.10

E 27.90 28.00 28.10

e 0.65

Hd 30.95 31.20 31.45

He 30.95 31.20 31.45

L 0.65 0.80 0.95

L1 1.60

θ 0 10
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APPENDIX A H/W NOTE

A.1 Boot ROM read cycle

ASIX 88140 Boot ROM Byte Read Cycle

br_ad<7:0> address9-2 address17-10 data

br_a1 address1

br_a0 address0

brce#

D0             Q0
D1             Q1
D2             Q2
D3             Q3
D4             Q4
D5             Q5
D6             Q6
D7             Q7

O C
CLK

74LS374
D0             Q0
D1             Q1
D2             Q2
D3             Q3
D4             Q4
D5             Q5
D6             Q6
D7             Q7

O C
CLK

74LS374
A10
A11
A12
A13
A14
A15
A16
A17

GND

BRA1

GND

BRAD0
BRAD1
BRAD2
BRAD3
BRAD4
BRAD5
BRAD6
BRAD7

A0                 Q0
A1                 Q1
A2                 Q2
A3                 Q3
A4                 Q4
A5                 Q5
A6                 Q6
A7                 Q7
A 8
A 9
A10
A11
A12
A13
A14
A15

/CE
/OE

27512
BRA0
BRA1

A 2
A 3
A 4
A 5
A 6
A 7
A 8
A 9

A10
A11
A12
A13
A14
A15

BRAD0
BRAD1
BRAD2
BRAD3
BRAD4
BRAD5
BRAD6
BRAD7

BR_CE
GND

A 2
A 3
A 4
A 5
A 6
A 7
A 8
A 9

DEC 21140 Boot ROM Byte Read Cycle:

br_ad<7:0> address7-2 address15-8 data

br_a1 address1

br_a0 address17 address16 address0

brce#

D0             Q0
D1             Q1
D2             Q2
D3             Q3
D4             Q4
D5             Q5
D6             Q6
D7             Q7

O C
CLK

74LS374
D0             Q0
D1             Q1
D2             Q2
D3             Q3
D4             Q4
D5             Q5
D6             Q6
D7             Q7

O C
CLK

74LS374
A8
A9

A10
A11
A12
A13
A14
A15

GND

BRA1

GND

BRAD0
BRAD1
BRAD2
BRAD3
BRAD4
BRAD5
BRAD6
BRAD7

A0                 Q0
A1                 Q1
A2                 Q2
A3                 Q3
A4                 Q4
A5                 Q5
A6                 Q6
A7                 Q7
A8
A9
A10
A11
A12
A13
A14
A15

/CE
/OE

27512
BRA0
BRA1

A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15

BRAD0
BRAD1
BRAD2
BRAD3
BRAD4
BRAD5
BRAD6
BRAD7

BR_CE
/OE

/WE
/OE
A2
A3
A4
A5
A6
A7
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A.2 Power Supply
AX88140A power supply is +5V DC
DEC 21140 power supply is +3.3V DC

A.3 Boundary Scan Test Pins
AX88140A do not support boundary scan test pins
DEC 21140 supports boundary scan test pins
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APPENDIX B Function Application

B.1 Application for PCI Interface

Features :
l  Direct interfaceto PCI Bus.
l  Support 33MHz nowait statePCI BusInterface.
l  Powerful onchip buffer management DMA. AndPCI Busmaster operation reduceCPU

utili zation.
l  5 Volt CMOSprocess.

PCI InterfaceSchematic:

PCI BUSCONNECTOR AX88140APCI I /O PINS

AD[31:0]
C/BE[3:0]

PAR
PCI SLOT MAC

FRAME#
TRDY#
IRDY#
STOP#

DEVSEL#
IDSEL

PERR#
SERR#

REQ#
GNT#

CLK
RST#

Thepull high resisters are required for pin REQ#, GNT#, PERR#, and SERR# onMAC for moredetail please to
check theschematic.
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B.2 Application for Boot ROM Interface

AX88140A
Boot ROM Byte Read Cycle

BR_AD<7:0> address9-2 address17-10 data

BR_A1 address1

BR_A0 address0

BRCE#

D0             Q0
D1             Q1
D2             Q2
D3             Q3
D4             Q4
D5             Q5
D6             Q6
D7             Q7

O C
CLK

74LS374
D0             Q0
D1             Q1
D2             Q2
D3             Q3
D4             Q4
D5             Q5
D6             Q6
D7             Q7

O C
CLK

74LS374
A10
A11
A12
A13
A14
A15
A16
A17

G N D

BRA1

G N D

BRAD0
BRAD1
BRAD2
BRAD3
BRAD4
BRAD5
BRAD6
BRAD7

A0                 Q0
A1                 Q1
A2                 Q2
A3                 Q3
A4                 Q4
A5                 Q5
A6                 Q6
A7                 Q7
A 8
A 9
A10
A11
A12
A13
A14
A15

/CE
/OE

27512
BRA0
BRA1

A 2
A 3
A 4
A 5
A 6
A 7
A 8
A 9

A10
A11
A12
A13
A14
A15

BRAD0
BRAD1
BRAD2
BRAD3
BRAD4
BRAD5
BRAD6
BRAD7

BR_CE
G N D

A 2
A 3
A 4
A 5
A 6
A 7
A 8
A 9

B.3 Application for Serial ROM Interface

AX88140A Serial ROM Chip Select Serial ROM
Serial ROM Clock

Serial ROM Interface Serial ROM Data In 93C46
Serial ROM DataOut
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B.4 Application for PHY Interface

B.4.1 AX88140A, QSI6611, & MTD213 Application

Fig - 7 Application for PCS/ Serial Mode

B.4.2 Application for MII Mode : LEVEL ONE LXT970

Fig - 8 Application for MII Modewith LXT970
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B.4.3 Application for MII Mode : MYSON MTD972 + MTD971

Fig - 9 Application for MII Modewith MTD972+MTD971

B.4.4 Application for MII Mode : DAVICOM DM9101

Fig - 10Application for MII Modewith DM9101
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