
CSR65: Next Transmit Buffer Address Upper

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 NXBAU Contains the upper 16 bits of the
next transmit buffer address from
which the Am79C972 controller
will transmit an outgoing frame.

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR66: Next Transmit Byte Count

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-12 RES Reserved locations. Read and
written as zeros.

11-0 NXBC Next Transmit Byte Count. This
field is a copy of the BCNT field of
TMD1 of the next transmit de-
scriptor.

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR67: Next Transmit Status

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 NXST Next Transmit Status. This field is
a copy of bits 31-16 of TMD1 of
the next transmit descriptor.

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

7-0 RES Reserved locations. Read and
written as zeros. Accessible only
when either the STOP or the
SPND bit is set.

CSR72: Receive Ring Counter

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 RCVRC Receive Ring Counter location.
Contains a two’s complement bi-
nary number used to number the
current receive descriptor. This
counter interprets the value in
CSR76 as pointing to the first de-
scriptor. A counter value of zero
corresponds to the last descriptor
in the ring. 

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR74: Transmit Ring Counter

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 XMTRC Transmit Ring Counter location.
Contains a two’s complement bi-
nary number used to number the
current transmit descriptor. This
counter interprets the value in
CSR78 as pointing to the first de-
scriptor. A counter value of zero
corresponds to the last descriptor
in the ring. 

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR76: Receive Ring Length

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 RCVRL Receive Ring Length. Contains
the two’s complement of the re-
ceive descriptor ring length. This
register is initialized during the
Am79C972 controller initializa-
tion routine based on the value in
the RLEN field of the initialization
block. However, this register can
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be manually altered. The actual
receive ring length is defined by
the current value in this register.
The ring length can be defined as
any value from 1 to 65535.

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR78: Transmit Ring Length

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 XMTRL Transmit Ring Length. Contains
the two’s complement of the
transmit descriptor ring length.
This register is initialized during
the Am79C972 controller initial-
ization routine based on the value
in the TLEN field of the initializa-
tion block. However, this register
can be manually altered. The ac-
tual transmit ring length is defined
by the current value in this regis-
ter. The ring length can be de-
fined as any value from 1 to
65535.

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR80: DMA Transfer Counter and FIFO Threshold 
Control 

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-14 RES Reserved locations. Written as
zeros and read as undefined.

13-12 RCVFW[1:0] Receive FIFO Watermark.
RCVFW controls the point at
which receive DMA is requested
in relation to the number of re-
ceived bytes in the Receive FIFO.
RCVFW specifies the number of
bytes which must be present
(once the frame has been verified
as a non-runt) before receive

DMA is requested. Note however
that, if the network interface is op-
erating in half-duplex mode, in or-
der for receive DMA to be
performed for a new frame, at
least 64 bytes must have been re-
ceived. This effectively avoids
having to react to receive frames
which are runts or suffer a colli-
sion during the slot time (512 bit
times). If the Runt Packet Accept
feature is enabled or if the net-
work interface is operating in full-
duplex mode, receive DMA will
be requested as soon as either
the RCVFW threshold is reached,
or a complete valid receive frame
is detected (regardless of length).
When the FDRPAD (BCR9, bit 2)
is set and the Am79C972 control-
ler is in full-duplex mode, in order
for receive DMA to be performed
for a new frame, at least 64 bytes
must have been received. This
effectively disables the runt pack-
et accept feature in full duplex.

When operating in the NO-SRAM
mode (no SRAM enabled), the
Bus Receive FIFO and the MAC
Receive operate like a single
FIFO and the watermark value
selected by RCVFW[1:0] sets the
number of bytes that must be
present in the FIFO before re-
ceive DMA is requested.

When operating with the SRAM,
the Bus Receive FIFO, and the
MAC Receive FIFO operate inde-
pendently on the bus side and
MAC side of the SRAM, respec-
tively. In this case, the watermark
value set by RCVFW[1:0] sets the
number of bytes that must be
present in the Bus Receive FIFO
only. See Table 23. 

Table 23. Receive Watermark Programming

RCVFW[1:0] Bytes Received

00 16

01 64

10 112

11 Reserved 
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Read/Write accessible only when
either the STOP or the SPND bit
is set. RCVFW[1:0] is set to a val-
ue of 01b (64 bytes) after
H_RESET or S_RESET and is
unaffected by STOP. 

11-10 XMTSP[1:0] Transmit Start Point. XMTSP
controls the point at which pream-
ble transmission attempts to com-
mence in relation to the number
of bytes written to the MAC
Transmit FIFO for the current
transmit frame. When the entire
frame is in the MAC Transmit
FIFO, transmission will start re-
gardless of the value in XMTSP.
If the network interface is operat-
ing in half-duplex mode, regard-
less of XMTSP, the FIFO will not
internally overwrite its data until
at least 64 bytes (or the entire
frame if shorter than 64 bytes)
have been transmitted onto the
network. This ensures that for
collisions within the slot time win-
dow, transmit data need not be
rewritten to the Transmit FIFO,
and retries will be handled auton-
omously by the MAC. If the Dis-
able Retry feature is enabled, or if
the network is operating in full-du-
plex mode, the Am79C972 con-
troller can overwrite the
beginning of the frame as soon as
the data is transmitted, because
no collision handling is required in
these modes. 

Note that when the SRAM is be-
ing used, if the NOUFLO bit
(BCR18, bit 11) is set to 1, there
is the additional restriction that
the complete transmit frame must
be DMA’d into the Am79C972
controller and reside within a
combination of the Bus Transmit
FIFO, the SRAM, and the MAC
Transmit FIFO. 

When the SRAM is used,
SRAM_SIZE > 0, there is a re-
striction that the number of bytes
written is a combination of bytes
written into the Bus Transmit
FIFO and the MAC Transmit
FIFO. The Am79C972 controller
supports a mode that will wait un-
til a full packet is available before
commencing with the transmis-
sion of preamble. This mode is
useful in a system where high la-
tencies cannot be avoided. See
Table 24.

Read/Write accessible only when
either the STOP or the SPND bit
is set. XMTSP is set to a value of
01b (64 bytes) after H_RESET or
S_RESET and is unaffected by
STOP.

Table 24. Transmit Start Point Programming

9-8 XMTFW[1:0] Transmit FIFO Watermark. XMT-
FW specifies the point at which
transmit DMA is requested,
based upon the number of bytes
that could be written to the Trans-
mit FIFO without FIFO overflow.
Transmit DMA is requested at
any time when the number of
bytes specified by XMTFW could
be written to the FIFO without
causing Transmit FIFO overflow,
and the internal microcode en-
gine has reached a point where
the Transmit FIFO is checked to
determine if DMA servicing is re-
quired.

When operating in the NO-SRAM
mode (no SRAM enabled),
SRAM_SIZE set to 0, the Bus
Transmit FIFO and the MAC

XMTSP[1:0] SRAM_SIZE Bytes Written

00 0 20

01 0 64

10 0 128

 11 0 220 max

00 >0 36 (NOUFLO = 0)

01 >0 64 (NOUFLO = 0)

10 >0 128 (NOUFLO = 0)

11 >0 Full Packet when 
NOUFLO bit is set
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Transmit FIFO operate like a sin-
gle FIFO and the watermark val-
ue selected by XMTFW[1:0] sets
the number of FIFO byte loca-
tions that must be available in the
FIFO before receive DMA is re-
quested. 

When operating with the SRAM,
the Bus Transmit FIFO and the
MAC Transmit FIFO operate in-
dependently on the bus side and
MAC side of the SRAM, respec-
tively. In this case, the watermark
value set by XMTFW[1:0] sets the
number of FIFO byte locations
that must be available in the Bus
Transmit FIFO. See Table 25.

Read/Write accessible only when
either the STOP or the SPND bit
is set. XMTFW is set to a value of
00b (16 bytes) after H_RESET or
S_RESET and is unaffected by
STOP.

7-0 DMATC[7:0] DMA Transfer Counter. Writing
and reading to this field has no ef-
fect. Use MAX_LAT and
MIN_GNT in the PCI configura-
tion space.

CSR82: Transmit Descriptor Address Pointer 
Lower

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 TXDAPL Contains the lower 16 bits of the
transmit descriptor address cor-
responding to the last buffer of
the previous transmit frame. If the
previous transmit frame did not
use buffer chaining, then TXDA-
PL contains the lower 16 bits of
the previous frame’s transmit de-
scriptor address.

When both the STOP or SPND
bits are cleared, this register is
updated by Am79C972 controller
immediately before a transmit de-
scriptor write.

Read accessible always. Write
accessible through the PXDAL
bits (CSR60) when the STOP or
SPND bit is set. TXDAPL is set to
0 by H_RESET and are unaffect-
ed by S_RESET or STOP.

CSR84: DMA Address Register Lower

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 DMABAL This register contains the lower
16 bits of the address of system
memory for the current DMA cy-
cle. The Bus Interface Unit con-
trols the Address Register by
issuing increment commands to
increment the memory address
for sequential operations. The
DMABAL register is undefined
until the first Am79C972 control-
ler DMA operation. 

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR85: DMA Address Register Upper

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 DMABAU This register contains the upper
16 bits of the address of system
memory for the current DMA cy-
cle. The Bus Interface Unit con-
trols the Address Register by
issuing increment commands to
increment the memory address
for sequential operations. The
DMABAU register is undefined
until the first Am79C972 control-
ler DMA operation.

 

Table 25. Transmit Watermark Programming

XMTFW[1:0] Bytes Available

00 16

01 64

10 108

11 Reserved 
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Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR86: Buffer Byte Counter

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-12 RES Reserved. Read and written with
ones.

11-0 DMABC DMA Byte Count Register. Con-
tains the two’s complement of the
current size of the remaining
transmit or receive buffer in
bytes. This register is increment-
ed by the Bus Interface Unit. The
DMABC register is undefined un-
til written. 

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR88: Chip ID Register Lower

Bit Name Description

31-28 VER Version. This 4-bit pattern is
silicon-revision dependent.

Read accessible only when either
the STOP or the SPND bit is set.
VER is read only. Write opera-
tions are ignored.

27-12 PARTID Part number. The 16-bit code for
the Am79C972 controller is
0010 0110 0010 0100 (2624h).

This register is exactly the same
as the Device ID register in the
JTAG description. However, this
part number is different from that
stored in the Device ID register in
the PCI configuration space.

Read accessible only when either
the STOP or the SPND bit is set.
PARTID is read only. Write oper-
ations are ignored.

11-1 MANFID Manufacturer ID. The 11-bit man-
ufacturer code for AMD is
00000000001b. This code is per
the JEDEC Publication 106-A.

Note that this code is not the
same as the Vendor ID in the PCI
configuration space.

Read accessible only when either
the STOP or the SPND bit is set.
VER is read only. MANFID is
read only. Write operations are
ignored.

0 ONE Always a logic 1.

Read accessible only when either
the STOP or the SPND bit is set.
VER is read only. ONE is read
only. Write operations are ig-
nored.

CSR89: Chip ID Register Upper

Bit Name Description

31-16 RES Reserved locations. Read as un-
defined.

15-12 VER Version. This 4-bit pattern is
silicon-revision dependent.

Read accessible only when either
the STOP or the SPND bit is set.
VER is read only. VER is read
only. Write operations are ig-
nored.

11-0 PARTIDU Upper 12 bits of the Am79C972
controller part number, i.e., 0010
0110 0010b (262h).

Read accessible only when either
the STOP or the SPND bit is set.
VER is read only. PARTIDU is
read only. Write    operations are
ignored.

CSR92: Ring Length Conversion

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 RCON Ring Length Conversion Regis-
ter. This register performs a ring
length conversion from an encod-
ed value as found in the initializa-
tion block to a two’s complement
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value used for internal counting.
By writing bits 15-12 with an en-
coded ring length, a two’s com-
plemented value is read. The
RCON register is undefined until
written.

Read/Write accessible only when
either the STOP or the SPND bit
is set. These bits are unaffected
by H_RESET, S_RESET, or
STOP.

CSR100: Bus Timeout

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 MERRTO This register contains the value of
the longest allowable bus latency
(interval between assertion of
REQ and assertion of GNT) that a
system may insert into an
Am79C972 controller master
transfer. If this value of bus laten-
cy is exceeded, then a MERR will
be indicated in CSR0, bit 11, and
an interrupt may be generated,
depending upon the setting of the
MERRM bit (CSR3, bit 11) and
the IENA bit (CSR0, bit 6).

The value in this register is inter-
preted as the unsigned number of
bus clock periods divided by two,
(i.e., the value in this register is
given in 0.1 µs increments.) For
example, the value 0600h (1536
decimal) will cause a MERR to be
indicated after 153.6 µs of bus la-
tency. A value of 0 will allow an
infinitely long bus latency, i.e.,
bus timeout error will never oc-
cur.

Read/Write accessible only when
either the STOP or the SPND bit
is set. This register is set to
0600h by H_RESET or
S_RESET and is unaffected by
STOP.

CSR112: Missed Frame Count

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 MFC Missed Frame Count. Indicates
the number of missed frames.

MFC will roll over to a count of 0
from the value 65535. The MFCO
bit of CSR4 (bit 8) will be set each
time that this occurs.

Read accessible always. MFC is
read only, write operations are ig-
nored. MFC is cleared by
H_RESET or S_RESET or by
setting the STOP bit.

CSR114: Receive Collision Count

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 RCC Receive Collision Count. Indi-
cates the total number of colli-
sions encountered by the
receiver since the last reset of the
counter.

RCC will roll over to a count of 0
from the value 65535. The
RCVCCO bit of CSR4 (bit 5) will
be set each time that this occurs.

Read accessible always. RCC is
read only, write operations are ig-
nored. RCC is cleared by
H_RESET or S_RESET, or by
setting the STOP bit.

CSR116: OnNow Power Mode Register

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-11 RES Reserved locations. Written as
zeros and read as undefined.

10 PME_EN_OVR PME_EN Overwrite. When this
bit is set and the MPMAT or
LCDET bit is set, the PME pin will
always be asserted regardless of
the state of PME_EN bit. 
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Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

9     LCDET Link Change Detected. This bit is
set when the MII auto-polling log-
ic detects a change in link status
and the LCMODE bit is set.

LCDET is cleared when power is
initially applied (POR).

Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

8  LCMODE Link Change Wake-up Mode.
When this bit is set to 1, the
LCDET bit gets set when the MII
auto polling logic detects a Link
Change.

Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

7 PMAT Pattern Matched. This bit is set
when the PMMODE bit is set and
an OnNow pattern match occurs.

PMAT is cleared when power is
initially applied (POR).

Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

6       EMPPLBA Magic Packet Physical Logical
Broadcast Accept. If both EMP-
PLBA and MPPLBA (CSR5, bit 5)
are at their default value of 0, the
Am79C972 controller will only de-
tect a Magic Packet frame if the
destination address of the packet
matches the content of the physi-
cal address register (PADR). If ei-
ther EMPPLBA or MPPLBA is set
to 1, the destination address of
the Magic Packet frame can be
unicast, multicast, or broadcast.
Note that the setting of EMPPL-

BA and MPPLBA only affects the
address detection of the Magic
Packet frame. The Magic Packet
frame’s data sequence must be
made up of 16 consecutive phys-
ical addresses (PADR[47:0]) re-
gardless of what kind of
destination address it has.

Read/Write accessible always.
EMPPLBA is set to 0 by
H_RESET or S_RESET and is
not affected by setting the STOP
bit.

5    MPMAT Magic Packet Match. This bit is
set when PCnet-FAST+ detects a
Magic Packet while it is in the
Magic Packet mode.

MPMAT is cleared when power is
initially applied (POR).

Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

4 MPPEN Magic Packet Pin Enable. When
this bit is set, the device enters
the Magic Packet mode when the
PG input goes LOW or MPEN bit
(CSR5, bit 2) gets set to 1. This
bit is OR’ed with MPEN bit
(CSR5, bit 2).

Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

3 RWU_DRIVER RWU Driver Type. If this bit is set
to 1, RWU is a totem pole driver;
otherwise RWU is an open drain
output.

Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

2 RWU_GATE RWU Gate Control. If this bit is
set, RWU is forced to the high Im-
pedance State when PG is LOW,
regardless of the state of the MP-
MAT and LCDET bits.
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Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

1 RWU_POL RWU Pin Polarity. If RWU_POL
is set to 1, the RWU pin is normal-
ly HIGH and asserts LOW; other-
wise RWU is normally LOW and
asserts HIGH.

Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

0 RST_POL PHY_RST Pin Polarity. If the
PHY_POL is set to 1, the
PHY_RST pin is active LOW; oth-
erwise PHY_RST is active HIGH.

Read/Write accessible only when
either the STOP bit or the SPND
bit is set. Cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

CSR122: Advanced Feature Control

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-1 RES Reserved locations. Written as
zeros and read as undefined.

0 RCVALGN Receive Packet Align. When set,
this bit forces the data field of ISO
8802-3 (IEEE/ANSI 802.3) pack-
ets to align to 0 MOD 4 address
boundaries (i.e., DWord aligned
addresses). It is important to note
that this feature will only function
correctly if all receive buffer
boundaries are DWord aligned
and all receive buffers have 0
MOD 4 lengths. In order to ac-
complish the data alignment, the
Am79C972 controller simply in-
serts two bytes of random data at
the beginning of the receive pack-
et (i.e., before the ISO 8802-3
(IEEE/ANSI 802.3) destination
address field). The MCNT field
reported to the receive descriptor

will not include the extra two
bytes.

Read/Write accessible always.
RCVALGN is cleared by
H_RESET or S_RESET and is
not affected by STOP.

CSR124: Test Register 1

This register is used to place the Am79C972 controller
into various test modes. The Runt Packet Accept is the
only user accessible test mode. All other test modes are
for AMD internal use only.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-4 RES Reserved locations. Written as
zeros and read as undefined.

3 RPA Runt Packet Accept. This bit
forces the Am79C972 controller
to accept runt packets (packets
shorter than 64 bytes).

Read accessible always; write
accessible only when STOP is
set to 1. RPA is cleared by
H_RESET or S_RESET and is
not affected by STOP.

2-0 RES Reserved locations. Written as
zeros and read as undefined.

CSR125: MAC Enhanced Configuration Control

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-8 IPG Inter Packet Gap. Changing IPG
allows the user to program the
Am79C972 controller for aggres-
siveness on a network. By chang-
ing the default value of 96 bit
times (60h) the user can adjust
the fairness or aggressiveness of
the Am79C972 MAC on the net-
work. By programming a lower
number of bit times other then the
ISO/IEC 8802-3 standard re-
quires, the Am79C972 MAC will
become more aggressive on the
network. This aggressive nature
will give rise to the Am79C972
controller possibly “capturing the
network” at times by forcing other
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less aggressive nodes to defer.
By programming a larger number
of bit times, the Am79C972 MAC
will become less aggressive on
the network and may defer more
often than normal. The perfor-
mance of the Am79C972 control-
ler may decrease as the IPG
value is increased from the de-
fault value.

Note: Programming of the IPG
should be done in nibble intervals
instead of absolute bit times. The
decimal and hex values do not
match due to delays in the part
used to make up the final IPG.
Changes should be added or sub-
tracted from the provided hex val-
ue on a one-for-one basis.

CAUTION: Use this parameter
with care. By lowering the IPG
below the ISO/IEC 8802-3 stan-
dard 96 bit times, the
Am79C972 controller can inter-
rupt normal network behavior.

Read accessible always. Write
accessible when the STOP bit is
set to 1. IPG is set to 60h (96 Bit
times) by H_RESET or
S_RESET and is not affected by
STOP.

7-0 IFS1 InterFrameSpacingPart1. Chang-
ing IFS1 allows the user to pro-
gram the value of the InterFrame-
SpacePart1 timing. The
Am79C972 controller sets the de-
fault value at 60 bit times (3ch).
See the subsection on Medium
Allocation in the section Media
Access Management for more
details. The equation for setting
IFS1 when IPG ≥ 96 bit times is:

IFS1 = IPG - 36 bit times

Note: Programming of the IPG
should be done in nibble intervals
instead of absolute bit times due
to the MII. The decimal and hex
values do not match due to de-
lays in the part used to make up
the final IPG. 

Changes should be added or
subtracted from the provided hex
value on a one-for-one basis.
Due to changes in synchroniza-
tion delays internally through dif-
ferent network ports, the IFS1
can be off by as much as +12 bit
times.

Read accessible always. Write
accessible only when the SPND
bit or the STOP bit is set to 1.
IFS1 is set to 3ch (60 bit times) by
H_RESET or S_RESET and is
not affected by STOP.

Bus Configuration Registers
The Bus Configuration Registers (BCR) are used to
program the configuration of the bus interface and oth-
er special features of the Am79C972 controller that are
not related to the IEEE 8802-3 MAC functions. The
BCRs are accessed by first setting the appropriate
RAP value and then by performing a slave access to
the BDP. See Table 26.

All BCR registers are 16 bits in width in Word I/O mode
(DWIO = 0, BCR18, bit 7) and 32 bits in width in DWord
I/O mode (DWIO = 1). The upper 16 bits of all BCR reg-
isters is undefined when in DWord I/O mode. These
bits should be written as zeros and should be treated
as undefined when read. The default value given for
any BCR is the value in the register after H_RESET.
Some of these values may be changed shortly after
H_RESET when the contents of the external EEPROM
is automatically read in. None of the BCR register val-
ues are affected by the assertion of the STOP bit or
S_RESET.

Note that several registers have no default value.
BCR0, BCR1, BCR3, BCR8, BCR10-17, and BCR21
are reserved and have undefined values. BCR2 and
BCR34 are not observable without first being pro-
grammed through the EEPROM read operation or a
user register write operation.

BCR0, BCR1, BCR16, BCR17, and BCR21 are regis-
ters that are used by other devices in the PCnet family.
Writing to these registers have no effect on the opera-
tion of the Am79C972 controller.

Writes to those registers marked as “Reserved” will
have no effect. Reads from these locations will produce
undefined values. 
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Table 26. BCR Registers

RAP Mnemonic Default Name
Programmability

User EEPROM
0 MSRDA 0005h Reserved No No
1 MSWRA 0005h Reserved No No
2 MC 0002h Miscellaneous Configuration Yes Yes
3 Reserved N/A Reserved No No
4 LED0 00C0h LED0 Status Yes Yes
5 LED1 0084h LED1 Status Yes Yes
6 LED2 0088h LED2 Status Yes Yes
7 LED3 0090h LED3 Status Yes Yes
8 Reserved N/A Reserved No No
9 FDC 0000h Full-Duplex Control Yes Yes

10-15 Reserved N/A Reserved No No
16 IOBASEL N/A Reserved No No
17 IOBASEU N/A Reserved No No
18 BSBC 9001h Burst and Bus Control Yes Yes
19 EECAS 0002h EEPROM Control and Status Yes No
20 SWS 0000h Software Style Yes No
21 INTCON N/A Reserved No No
22 PCILAT FF06h PCI Latency Yes Yes
23 PCISID 0000h PCI Subsystem ID No Yes
24 PCISVID 0000h PCI Subsystem Vendor ID No Yes
25 SRAMSIZ 0000h SRAM Size Yes Yes
26 SRAMB 0000h SRAM Boundary Yes Yes
27 SRAMIC 0000h SRAM Interface Control Yes Yes
28 EBADDRL N/A Expansion Bus Address Lower Yes No
29 EBADDRU N/A Expansion Bus Address Upper Yes No
30 EBD N/A Expansion Bus Data Port Yes No
31 STVAL FFFFh Software Timer Value Yes No
32 MIICAS 0000h MII Control and Status Yes Yes
33 MIIADDR 0000h MII Address Yes Yes
34 MIIMDR N/A MII Management Data Yes No
35 PCIVID 1022h PCI Vendor ID No Yes

36 PMC_A C811h
PCI Power Management Capabilities (PMC) 
Alias Register

No Yes

37 DATA0 0000h PCI DATA Register Zero Alias Register No Yes
38 DATA1 0000h PCI DATA Register One Alias Register No Yes
39 DATA2 0000h PCI DATA Register Two Alias Register No Yes
40 DATA3 0000h PCI DATA Register Three Alias Register No Yes
41 DATA4 0000h PCI DATA Register Four Alias Register No Yes
42 DATA5 0000h PCI DATA Register Five Alias Register No Yes
43 DATA6 0000h PCI DATA Register Six Alias Register No  Yes
44 DATA7 0000h PCI DATA Register Seven Alias Register No Yes
45 PMR1 N/A Pattern Matching Register 1 Yes No
46 PMR2 N/A Pattern Matching Register 2 Yes No
47 PMR3 N/A Pattern Matching Register 3 Yes No
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BCR0: Master Mode Read Active

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 MSRDA Reserved locations. After
H_RESET, the value in this regis-
ter will be 0005h. The setting of
this register has no effect on any
Am79C972 controller function. It
is only included for software com-
patibility with other PCnet family
devices.

Read always. MSRDA is read only. Write operations 
have no effect.

BCR1: Master Mode Write Active

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 MSWRA Reserved locations. After
H_RESET, the value in this regis-
ter will be 0005h. The setting of
this register has no effect on any
Am79C972 controller function. It
is only included for software com-
patibility with other PCnet family
devices.

Read always. MSWRA is read
only. Write operations have no ef-
fect.

BCR2: Miscellaneous Configuration

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-13 RES Reserved locations. Written and
read as zeros.

12 LEDPE LED Program Enable. When
LEDPE is set to 1, programming
of the LED0 (BCR4), LED1
(BCR5), LED2 (BCR6), and
LED3 (BCR7) registers is en-
abled. When LEDPE is cleared to
0, programming of LED0 (BCR4),
LED1 (BCR5), LED2 (BCR6),
and LED3 (BCR7) registers is

disabled. Writes to those regis-
ters will be ignored.

Read/Write accessible always.
LEDPE is cleared to 0 by
H_RESET and is unaffected by
S_RESET or by setting the STOP
bit.

11-9 RES Reserved locations. Written and
read as zeros.

8 APROMWE Address PROM Write Enable.
The Am79C972 controller con-
tains a shadow RAM on board for
storage of the first 16 bytes load-
ed from the serial EEPROM.
Accesses to Address PROM I/O
Resources will be directed toward
this RAM. When APROMWE is
set to 1, then write access to the
shadow RAM will be enabled.

Read/Write accessible always.
APROMWE is cleared to 0 by
H_RESET and is unaffected by
S_RESET or by setting the STOP
bit.

7 INTLEVEL Interrupt Level. This bit allows the
interrupt output signals to be pro-
grammed for level or edge-
sensitive applications.

When INTLEVEL is cleared to 0,
the INTA pin is configured for
level-sensitive applications. In
this mode, an interrupt request is
signaled by a low level driven on
the INTA pin by the Am79C972
controller. When the interrupt is
cleared, the INTA pin is tri-stated
by the Am79C972 controller and
allowed to be pulled to a high lev-
el by an external pullup device.
This mode is intended for sys-
tems which allow the interrupt
signal to be shared by multiple
devices.

When INTLEVEL is set to 1, the
INTA pin is configured for edge-
sensitive applications. In this
mode, an interrupt request is sig-
naled by a high level driven on
the INTA pin by the Am79C972
controller. When the interrupt is
cleared, the INTA pin is driven to
a low level by the Am79C972
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controller. This mode is intended
for systems that do not allow
interrupt channels to be shared
by multiple devices.

INTLEVEL should not be set to 1
when the Am79C972 controller is
used in a PCI bus application.

Read/Write accessible always.
INTLEVEL is cleared to 0 by
H_RESET and is unaffected by
S_RESET or by setting the STOP
bit.

6-4 RES Reserved locations. Written as
zeros and read as undefined.

3 EADISEL EADI Select. When set to 1, this
bit enables the three EADI inter-
face pins that are multiplexed
with other functions. EESK/LED1
becomes SFBD, EEDO/LED3
becomes SRD, and LED2 be-
comes SRDCLK. See the section
on External Address Detection for
more details.

Read/Write accessible always.
EADISEL is cleared by
H_RESET and is unaffected by
S_RESET or by setting the STOP
bit.

2 RES Reserved location. Written and
read as zeros.

1 ASEL Auto Select. When set, the
Am79C972 controller will auto-
matically select the operating me-
dia interface port. If ASEL has
been set to a 1, then when the MI-
IPD bit (BCR32, bit 14) is 1, the
MII port is selected. In addition, if
DANAS bit (BCR32, bit 7) is 0,
the Am79C972 controller will au-
tomatically configure the external
PHY connected to the MII port. 

If ASEL is set to 0, port selection
is controlled by the
PORTSEL[1:0] bits, and the Net-
work Port Manager will not auto-
matically configure the external
PHY.

The PORTSEL[1:0] bits do not
reflect the selected network port
when ASEL is 1. Read/Write ac-

cessible always. ASEL is set to 1
by H_RESET and is unaffected
by S_RESET or STOP. See
Table 27. 

0 RES Reserved location. Written and
read as zeros.

BCR4: LED 0 Status 

BCR4 controls the function(s) that the LED0 pin dis-
plays. Multiple functions can be simultaneously en-
abled on this LED pin. The LED display will indicate the
logical OR of the enabled functions. BCR4 defaults to
Link Status (LNKST) with pulse stretcher enabled
(PSE = 1) and is fully programmable.

Note: When LEDPE (BCR2, bit 12) is set to 1, pro-
gramming of the LED0 Status register is enabled.
When LEDPE is cleared to 0, programming of the
LED0 register is disabled. Writes to those registers will
be ignored.

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15 LEDOUT This bit indicates the current
(non-stretched) value of the LED
output pin. A value of 1 in this bit
indicates that the OR of the en-
abled signals is true.

The logical value of the LEDOUT
status signal is determined by the
settings of the individual Status
Enable bits of the LED register
(bits 8 and 6-0). 

Read accessible always. This bit
is read only; writes have no ef-
fect. LEDOUT is unaffected by
H_RESET, S_RESET, or STOP.

14 LEDPOL LED Polarity. When this bit has
the value 0, then the LED pin will
be driven to a LOW level whenev-
er the OR of the enabled signals

Table 27. Network Port Configuration

PORTSEL[1:
0]

ASEL
(BCR2[1])

MII Status
(BCR32[14])

Network
Port 

XX 1 1 MII
10 0 Don’t Care GPSI
11 0 Don’t Care MII
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is true, and the LED pin will be
disabled and allowed to float high
whenever the OR of the enabled
signals is false (i.e., the LED out-
put will be an Open Drain output
and the output value will be the
inverse of the LEDOUT status
bit).

When this bit has the value 1,
then the LED pin will be driven to
a HIGH level whenever the OR of
the enabled signals is true, and
the LED pin will be driven to a
LOW level whenever the OR of
the enabled signals is false (i.e.,
the LED output will be a Totem
Pole output and the output value
will be the same polarity as the
LEDOUT status bit.).

The setting of this bit will not ef-
fect the polarity of the LEDOUT
bit for this register.

Read/Write accessible always.
LEDPOL is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

13 LEDDIS LED Disable. This bit is used to
disable the LED output. When
LEDDIS has the value 1, then the
LED output will always be dis-
abled. When LEDDIS has the val-
ue 0, then the LED output value
will be governed by the LEDOUT
and LEDPOL values.

Read/Write accessible always.
LEDDIS is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

12 100E 100 Mbps Enable. When this bit
is set to 1, a value of 1 is passed
to the LEDOUT bit in this register
when the Am79C972 controller is
operating at 100 Mbps mode. 

Read/Write accessible always.
100E is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

11-10 RES Reserved locations. Written and
read as zeros.

9 MPSE Magic Packet Status Enable.
When this bit is set to 1, a value of
1 is passed to the LEDOUT bit in
this register when Magic Packet
frame mode is enabled and a
Magic Packet frame is detected
on the network.

Read/Write accessible always.
MPSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

8 FDLSE Full-Duplex Link Status Enable.
Indicates the Full-Duplex Link
Test Status. When this bit is set,
a value of 1 is passed to the LED-
OUT signal when the Am79C972
controller is functioning in a Link
Pass state and full-duplex opera-
tion is enabled. When the
Am79C972 controller is not func-
tioning in a Link Pass state with
full-duplex operation being en-
abled, a value of 0 is passed to
the LEDOUT signal.

Read/Write accessible always.
FDLSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

7 PSE Pulse Stretcher Enable. When
this bit is set, the LED illumination
time is extended for each new oc-
currence of the enabled function
for this LED output. A value of 0
disables the pulse stretcher.

Read/Write accessible always.
PSE is set to 1 by H_RESET and
is not affected by S_RESET or
setting the STOP bit.

6 LNKSE Link Status Enable. When this bit
is set, a value of 1 will be passed
to the LEDOUT bit in this register
when in Link Pass state. 

Read/Write accessible always.
LNKSE is set to 1 by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

5 RCVME Receive Match Status Enable.
When this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is receive ac-
tivity on the network that has
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passed the address match func-
tion for this node. All address
matching modes are included:
physical, logical filtering, broad-
cast and promiscuous.

Read/Write accessible always.
RCVME is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

4 XMTE Transmit Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is transmit
activity on the network.

Read/Write accessible always.
XMTE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

3 RES Reserved location. Written and
read as zeros.

2 RCVE Receive Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is receive ac-
tivity on the network.

Read/Write accessible always.
RCVE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

1 RES Reserved location. Written and
read as zeros.

0 COLE Collision Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is collision
activity on the network.

Read/Write accessible always.
COLE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

BCR5: LED1 Status

BCR5 controls the function(s) that the LED1 pin dis-
plays. Multiple functions can be simultaneously en-
abled on this LED pin. The LED display will indicate the
logical OR of the enabled functions. BCR5 defaults to
Receive Status (RCV) with pulse stretcher enabled
(PSE = 1) and is fully programmable.

Note: When LEDPE (BCR2, bit 12) is set to 1, pro-
gramming of the LED1 Status register is enabled.
When LEDPE is cleared to 0, programming of the
LED1 register is disabled. Writes to those registers will
be ignored.

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15 LEDOUT This bit indicates the current
(non-stretched) value of the LED
output pin. A value of 1 in this bit
indicates that the OR of the en-
abled signals is true.

The logical value of the LEDOUT
status signal is determined by the
settings of the individual Status
Enable bits of the LED register
(bits 8 and 6-0). 

Read accessible always. This bit
is read only, writes have no ef-
fect. LEDOUT is unaffected by
H_RESET, S_RESET, or STOP.

14 LEDPOL LED Polarity. When this bit has
the value 0, then the LED pin will
be driven to a LOW level whenev-
er the OR of the enabled signals
is true, and the LED pin will be
disabled and allowed to float high
whenever the OR of the enabled
signals is false (i.e., the LED out-
put will be an Open Drain output
and the output value will be the
inverse of the LEDOUT status
bit).

When this bit has the value 1,
then the LED pin will be driven to
a HIGH level whenever the OR of
the enabled signals is true, and
the LED pin will be driven to a
LOW level whenever the OR of
the enabled signals is false (i.e.,
the LED output will be a Totem
Pole output and the output value
will be the same polarity as the
LEDOUT status bit).

The setting of this bit will not ef-
fect the polarity of the LEDOUT
bit for this register.
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Read/Write accessible always.
LEDPOL is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

13 LEDDIS LED Disable. This bit is used to
disable the LED output. When
LEDDIS has the value 1, then the
LED output will always be dis-
abled. When LEDDIS has the val-
ue 0, then the LED output value
will be governed by the LEDOUT
and LEDPOL values.

Read/Write accessible always.
LEDDIS is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

12 100E 100 Mbps Enable. When this bit
is set to 1, a value of 1 is passed
to the LEDOUT bit in this register
when the Am79C972 controller is
operating at 100 Mbps mode.

Read/Write accessible always.
100E is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

11-10 RES Reserved locations. Written and
read as zeros.

9 MPSE Magic Packet Status Enable.
When this bit is set to 1, a value of
1 is passed to the LEDOUT bit in
this register when Magic Packet
mode is enabled and a Magic
Packet frame is detected on the
network.

Read/Write accessible always.
MPSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

8 FDLSE Full-Duplex Link Status Enable.
Indicates the Full-Duplex Link
Test Status. When this bit is set,
a value of 1 is passed to the LED-
OUT signal when the Am79C972
controller is functioning in a Link
Pass state and full-duplex opera-
tion is enabled. When the
Am79C972 controller is not func-
tioning in a Link Pass state with
full-duplex operation being en-
abled, a value of 0 is passed to
the LEDOUT signal.

Read/Write accessible always.
FDLSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

7 PSE Pulse Stretcher Enable. When
this bit is set, the LED illumination
time is extended for each new oc-
currence of the enabled function
for this LED output. A value of 0
disables the pulse stretcher.

Read/Write accessible always.
PSE is set to 1 by H_RESET and
is not affected by S_RESET or
setting the STOP bit.

6 LNKSE Link Status Enable. When this bit
is set, a value of 1 will be passed
to the LEDOUT bit in this register
in Link Pass state. 

Read/Write accessible always.
LNKSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

5 RCVME Receive Match Status Enable.
When this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is receive ac-
tivity on the network that has
passed the address match func-
tion for this node. All address
matching modes are included:
physical, logical filtering, broad-
cast, and promiscuous.

Read/Write accessible always.
RCVME is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

4 XMTE Transmit Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is transmit
activity on the network.

Read/Write accessible always.
XMTE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

3 RES Reserved location. Written and
read as zeros.

2 RCVE Receive Status Enable. When
this bit is set, a value of 1 is
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passed to the LEDOUT bit in this
register when there is receive ac-
tivity on the network.

Read/Write accessible always.
RCVE is set to 1 by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

1 RES Reserved location. Written and
read as zeros.

0 COLE Collision Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is collision
activity on the network. 

Read/Write accessible always.
COLE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

BCR6: LED2 Status

BCR6 controls the function(s) that the LED2 pin dis-
plays. Multiple functions can be simultaneously enabled
on this LED pin. The LED display will indicate the logical
OR of the enabled functions. 

Note: When LEDPE (BCR2, bit 12) is set to 1, pro-
gramming of the LED2 Status register is enabled.
When LEDPE is cleared to 0, programming of the
LED2 register is disabled. Writes to those registers will
be ignored.

Note: Bits 15-0 in this register are programmable
through the EEPROM PREAD operation.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15 LEDOUT This bit indicates the current
(non-stretched) value of the LED
output pin. A value of 1 in this bit
indicates that the OR of the en-
abled signals is true.

The logical value of the LEDOUT
status signal is determined by the
settings of the individual Status
Enable bits of the LED register
(bits 8 and 6-0). 

Read accessible always. This bit
is read only; writes have no ef-
fect. LEDOUT is unaffected by
H_RESET, S_RESET, or STOP.

14 LEDPOL LED Polarity. When this bit has
the value 0, then the LED pin will
be driven to a LOW level whenev-
er the OR of the enabled signals
is true, and the LED pin will be
disabled and allowed to float high
whenever the OR of the enabled
signals is false (i.e., the LED out-
put will be an Open Drain output
and the output value will be the
inverse of the LEDOUT status
bit).

When this bit has the value 1,
then the LED pin will be driven to
a HIGH level whenever the OR of
the enabled signals is true, and
the LED pin will be driven to a
LOW level whenever the OR of
the enabled signals is false (i.e.,
the LED output will be a Totem
Pole output and the output value
will be the same polarity as the
LEDOUT status bit).

The setting of this bit will not ef-
fect the polarity of the LEDOUT
bit for this register.

Read/Write accessible always.
LEDPOL is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

13 LEDDIS LED Disable. This bit is used to
disable the LED output. When
LEDDIS has the value 1, then the
LED output will always be dis-
abled. When LEDDIS has the val-
ue 0, then the LED output value
will be governed by the LEDOUT
and LEDPOL values.

Read/Write accessible always.
LEDDIS is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

12 100E 100 Mbps Enable. When this bit
is set to 1, a value of 1 is passed
to the LEDOUT bit in this register
when the Am79C972 controller is
operating at 100 Mbps mode.

Read/Write accessible always.
100E is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.
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11-10 RES Reserved locations. Written and
read as zeros.

9 MPSE Magic Packet Status Enable.
When this bit is set to 1, a value of
1 is passed to the LEDOUT bit in
this register when Magic Packet
frame mode is enabled and a
Magic Packet frame is detected
on the network.

Read/Write accessible always.
MPSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

8 FDLSE Full-Duplex Link Status Enable.
Indicates the Full-Duplex Link
Test Status. When this bit is set,
a value of 1 is passed to the LED-
OUT signal when the Am79C972
controller is functioning in a Link
Pass state and full-duplex opera-
tion is enabled. When the
Am79C972 controller is not func-
tioning in a Link Pass state with
full-duplex operation being en-
abled, a value of 0 is passed to
the LEDOUT signal.

Read/Write accessible always.
FDLSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

7 PSE Pulse Stretcher Enable. When
this bit is set, the LED illumination
time is extended for each new oc-
currence of the enabled function
for this LED output. A value of 0
disables the pulse stretcher.

Read/Write accessible always.
PSE is set to 1 by H_RESET and
is not affected by S_RESET or
setting the STOP bit.

6 LNKSE Link Status Enable. When this bit
is set, a value of 1 will be passed
to the LEDOUT bit in this register
in Link Pass state.

Read/Write accessible always.
LNKSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

5 RCVME Receive Match Status Enable.
When this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is receive ac-
tivity on the network that has
passed the address match func-
tion for this node. All address
matching modes are included:
physical, logical filtering, broad-
cast, and promiscuous.

Read/Write accessible always.
RCVME is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

4 XMTE Transmit Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is transmit
activity on the network.

Read/Write accessible always.
XMTE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

3 RES Reserved location. Written and
read as zeros.

2 RCVE Receive Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is receive ac-
tivity on the network.

Read/Write accessible always.
RCVE is set to 1 by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

1 RES Reserved location. Written and
read as zeros.

0 COLE Collision Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is collision
activity on the network.

Read/Write accessible always.
COLE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.
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BCR7: LED3 Status

BCR7 controls the function(s) that the LED3 pin dis-
plays. Multiple functions can be simultaneously enabled
on this LED pin. The LED display will indicate the logical
OR of the enabled functions. BCR7 defaults to Transmit
Status (XMT) with pulse stretcher enabled (PSE = 1)
and is fully programmable.

Note: When LEDPE (BCR2, bit 12) is set to 1, pro-
gramming of the LED3 Status register is enabled.
When LEDPE is cleared to 0, programming of the
LED3 register is disabled. Writes to those registers will
be ignored.

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15 LEDOUT This bit indicates the current
(non-stretched) value of the LED
output pin. A value of 1 in this bit
indicates that the OR of the en-
abled signals is true.

The logical value of the LEDOUT
status signal is determined by the
settings of the individual Status
Enable bits of the LED register
(bits 8 and 6-0). 

Read accessible always. This bit
is read only; writes have no ef-
fect. LEDOUT is unaffected by
H_RESET, S_RESET, or STOP.

14 LEDPOL LED Polarity. When this bit has
the value 0, then the LED pin will
be driven to a LOW level whenev-
er the OR of the enabled signals
is true, and the LED pin will be
disabled and allowed to float high
whenever the OR of the enabled
signals is false (i.e., the LED out-
put will be an Open Drain output
and the output value will be the
inverse of the LEDOUT status
bit.).

When this bit has the value 1,
then the LED pin will be driven to
a HIGH level whenever the OR of
the enabled signals is true, and
the LED pin will be driven to a
LOW level whenever the OR of
the enabled signals is false (i.e.,
the LED output will be a Totem

Pole output and the output value
will be the same polarity as the
LEDOUT status bit).

The setting of this bit will not ef-
fect the polarity of the LEDOUT
bit for this register.

Read/Write accessible always.
LEDPOL is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

13 LEDDIS LED Disable. This bit is used to
disable the LED output. When
LEDDIS has the value 1, then the
LED output will always be dis-
abled. When LEDDIS has the val-
ue 0, then the LED output value
will be governed by the LEDOUT
and LEDPOL values.

Read/Write accessible always.
LEDDIS is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

12 100E 100 Mbps Enable. When this bit
is set to 1, a value of 1 is passed
to the LEDOUT bit in this register
when the Am79C972 controller is
operating at 100 Mbps mode. 

Read/Write accessible always.
100E is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

11-10 RES Reserved locations. Written and
read as zeros.

9 MPSE Magic Packet Status Enable.
When this bit is set to 1, a value of
1 is passed to the LEDOUT bit in
this register when magic frame
mode is enabled and a magic
frame is detected on the network.

Read/Write accessible always.
MPSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

8 FDLSE Full-Duplex Link Status Enable.
Indicates the Full-Duplex Link
Test Status. When this bit is set,
a value of 1 is passed to the LED-
OUT signal when the Am79C972
controller is functioning in a Link
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Pass state and full-duplex opera-
tion is enabled. When the
Am79C972 controller is not func-
tioning in a Link Pass state with
full-duplex operation being en-
abled, a value of 0 is passed to
the LEDOUT signal.

Read/Write accessible always.
FDLSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

7 PSE Pulse Stretcher Enable. When
this bit is set, the LED illumination
time is extended for each new oc-
currence of the enabled function
for this LED output. A value of 0
disables the pulse stretcher.

Read/Write accessible always.
PSE is set to 1 by H_RESET and
is not affected by S_RESET or
setting the STOP bit.

6 LNKSE Link Status Enable. When this bit
is set, a value of 1 will be passed
to the LEDOUT bit in this register
in Link Pass state. 

Read/Write accessible always.
LNKSE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

5 RCVME Receive Match Status Enable.
When this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is receive ac-
tivity on the network that has
passed the address match func-
tion for this node. All address
matching modes are included:
physical, logical filtering, broad-
cast, and promiscuous.

Read/Write accessible always.
RCVME is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

4 XMTE Transmit Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is transmit
activity on the network.

Read/Write accessible always.
XMTE is set to 1 by H_RESET

and is not affected by S_RESET
or setting the STOP bit.

3 RES Reserved location. Written and
read as zeros.

2 RCVE Receive Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is receive ac-
tivity on the network.

Read/Write accessible always.
RCVE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

1 RES Reserved location. Written and
read as zeros.

0 COLE Collision Status Enable. When
this bit is set, a value of 1 is
passed to the LEDOUT bit in this
register when there is collision
activity on the network.

Read/Write accessible always.
COLE is cleared by H_RESET
and is not affected by S_RESET
or setting the STOP bit.

BCR9: Full-Duplex Control

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-3 RES Reserved locations. Written as
zeros and read as undefined.

2 FDRPAD Full-Duplex Runt Packet Accept
Disable. When FDRPAD is set to
1 and full-duplex mode is en-
abled, the Am79C972 controller
will only receive frames that meet
the minimum Ethernet frame
length of 64 bytes. Receive DMA
will not start until at least 64 bytes
or a complete frame have been
received. By default, FDRPAD is
cleared to 0. The Am79C972 con-
troller will accept any length
frame and receive DMA will start
according to the programming of
the receive FIFO watermark.
Note that there should not be any
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runt packets in a full-duplex net-
work, since the main cause for
runt packets is a network collision
and there are no collisions in a
full-duplex network. This bit
needs to be set if in full-duplex
mode and external address rejec-
tion (EAR (BCR9, bit 2)) function-
ality is desired.

Read/Write accessible always.
FDRPAD is cleared by H_RESET
and is not affected by S_RESET
or by setting the STOP bit.

1 RES Reserved locations. Written as
zeros and read as undefined.

0 FDEN Full-Duplex Enable. FDEN con-
trols whether full-duplex opera-
tion is enabled. When FDEN is
cleared and the Auto-Negotiation
is disabled, full-duplex operation
is not enabled and the
Am79C972 controller will always
operate in the half-duplex mode.
When FDEN is set, the
Am79C972 controller will operate
in full-duplex mode when the MII
port is enabled. Do not set this
bit when Auto-Negotiation is
enabled.

Read/Write accessible always.
FDEN is reset to 0 by H_RESET,
and is unaffected by S_RESET
and the STOP bit. 

BCR16: I/O Base Address Lower

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-5 IOBASEL Reserved locations. After
H_RESET, the value of these bits
will be undefined. The settings of
these bits will have no effect on
any Am79C972 controller func-
tion. It is only included for soft-
ware compatibility with other
PCnet family devices.

Read/Write accessible always.
IOBASEL is not affected by
S_RESET or STOP.

4-0 RES Reserved locations. Written as
zeros, read as undefined. 

BCR17: I/O Base Address Upper

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 IOBASEU Reserved locations. After
H_RESET, the value in this regis-
ter will be undefined. The settings
of this register will have no effect
on any Am79C972 controller
function. It is only included for
software compatibility with other
PCnet family devices.

Read/Write accessible always.
IOBASEU is not affected by
S_RESET or STOP.

BCR18: Burst and Bus Control Register

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-12 ROMTMG Expansion ROM Timing. The val-
ue of ROMTMG is used to tune
the timing for all EBDATA
(BCR30) accesses to Flash/
EPROM as well as all Expansion
ROM accesses to Flash/EPROM.

ROMTMG, during read opera-
tions, defines the time from when
the Am79C972 controller drives
the lower 8 or 16 bits of the Ex-
pansion Bus Address bus to
when the Am79C972 controller
latches in the data on the 8 or 16
bits of the Expansion Bus Data
inputs. ROMTMG, during write
operations, defines the time from
when the Am79C972 controller
drives the lower 8 or 16 bits of the
Expansion Bus Data to when the
EBWE and EROMCS deassert. 

The register value specifies the
time in number of clock cycles +1
according to Table 28
150 Am79C972



.

Note: Programming ROMTNG
with a value of 0 is not permitted.

The access time for the Expan-
sion ROM or the EBDATA
(BCR30) device (tACC) during
read operations can be calculat-
ed by subtracting the clock to out-
put delay for the EBUA_EBA[7:0]
outputs (tv_A_D) and by subtract-
ing the input to clock setup time
for the EBD[7:0] inputs (ts_D)
from the time defined by ROMT-
MG:

tACC = ROMTMG * CLK period
*CLK_FAC - (tv_A_D) - (ts_D)

The access time for the Expan-
sion ROM or for the EBDATA
(BCR30) device (tACC) during
write operations can be calculat-
ed by subtracting the clock to out-
put delay for the EBUA EBA[7:0]
outputs (tv_A_D) and by adding
the input to clock setup time for
Flash/EPRO inputs (ts_D) from
the time defined by ROMTMG.

tACC = ROMTMG * CLK period *
CLK_FAC - (tv_A_D) - (ts_D)

For an adapter card application,
the value used for clock period
should be 30 ns to guarantee cor-
rect interface timing at the maxi-
mum clock frequency of 33 MHz.

Read accessible always; write
accessible only when the STOP
bit is set. ROMTMG is set to the
value of 1001b by H_RESET and
is not affected by S_RESET or
STOP. The default value allows
using an Expansion ROM with an
access time of 250 ns in a system
with a maximum clock frequency
of 33 MHz.

11 NOUFLO No Underflow on Transmit. When
the NOUFLO bit is set to 1, the
Am79C972 controller will not start
transmitting the preamble for a

packet until the Transmit Start
Point (CSR80, bits 10-11) re-
quirement (except when XMTSP
= 3h, Full Packet has no meaning
when NOUFLO is set to 1) has
been met and the complete pack-
et has been DMA’d into the
Am79C972 controller. The com-
plete packet may reside in any
combination of the Bus Transmit
FIFO, the SRAM, and the MAC
Transmit FIFO, as long as
enough of the packet is in the
MAC Transmit FIFO to meet the
Transmit Start Point requirement.
When the NOUFLO bit is cleared
to 0, the Transmit Start Point is
the only restriction on when pre-
amble transmission begins for
transmit packets. 

Setting the NOUFLO bit guaran-
tees that the Am79C972 control-
ler will never suffer transmit
underflows, because the arbiter
that controls transfers to and from
the SRAM guarantees a worst
case latency on transfers to and
from the MAC and Bus Transmit
FIFOs such that it will never un-
derflow if the complete packet
has been DMA’d into the
Am79C972 controller before
packet transmission begins. 

The NOUFLO bit has no effect
when the Am79C972 controller is
operating in the NO-SRAM mode.   

Read/Write accessible only when
either the STOP or the SPND bit
is set. NOUFLO is cleared to 0 af-
ter H_RESET or S_RESET and
is unaffected by STOP. 

10 RES Reserved location. Written as ze-
ros and read as undefined.

9 MEMCMD Memory Command used for burst
read accesses to the transmit
buffer. When MEMCMD is set to
0, all burst read accesses to the
transmit buffer are of the PCI
command type Memory Read
Line (type 14). When MEMCMD
is set to 1, all burst read accesses
to the transmit buffer are of the
PCI command type Memory
Read Multiple (type 12). 

Table 28. ROMTNG Programming Values

ROMTMG (bits 15-12) No. of Expansion Bus Cycles

1h<=n <=Fh n+1
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Read accessible always; write
accessible only when either the
STOP or the SPND bit is set.
MEMCMD is cleared by
H_RESET and is not affected by
S_RESET or STOP.

8 EXTREQ Extended Request. This bit con-
trols the deassertion of REQ for a
burst transaction. If EXTREQ is
set to 0, REQ is deasserted at the
beginning of a burst transaction.
(The Am79C972 controller never
performs more than one burst
transaction within a single bus
mastership period.) In this mode,
the Am79C972 controller relies
on the PCI latency timer to get
enough bus bandwidth, in case
the system arbiter also removes
GNT at the beginning of the burst
transaction. If EXTREQ is set to
1, REQ stays asserted until the
last but one data phase of the
burst transaction is done. This
mode is useful for systems that
implement an arbitration scheme
without preemption and require
that REQ stays asserted through-
out the transaction.

EXTREQ should not be set to 1
when the Am79C972 controller is
used in a PCI bus application.

Read accessible always, write
accessible only when either the
STOP or the SPND bit is set. EX-
TREQ is cleared by H_RESET
and is not affected by S_RESET
or STOP.

7 DWIO Double Word I/O. When set, this
bit indicates that the Am79C972
controller is programmed for
DWord I/O (DWIO) mode. When
cleared, this bit indicates that the
Am79C972 controller is pro-
grammed for Word I/O (WIO)
mode. This bit affects the I/O Re-
source Offset map and it affects
the defined width of the
Am79C972 controllers I/O re-
sources. See the DWIO and WIO
sections for more details.

The initial value of the DWIO bit is
determined by the programming
of the EEPROM. 

The value of DWIO can be al-
tered automatically by the
Am79C972 controller. Specifical-
ly, the Am79C972 controller will
set DWIO if it detects a DWord
write access to offset 10h from
the Am79C972 controller I/O
base address (corresponding to
the RDP resource).

Once the DWIO bit has been set
to a 1, only a H_RESET or an EE-
PROM read can reset it to a 0.
(Note that the EEPROM read op-
eration will only set DWIO to a 0 if
the appropriate bit inside of the
EEPROM is set to 0.)

Read accessible always. DWIO
is read only, write operations
have no effect. DWIO is cleared
by H_RESET and is not affected
S_RESET or by setting the STOP
bit.

6 BREADE Burst Read Enable. When set,
this bit enables burst mode during
memory read accesses. When
cleared, this bit prevents the de-
vice from performing bursting
during read accesses. The
Am79C972 controller can per-
form burst transfers when reading
the initialization block, the de-
scriptor ring entries (when
SWSTYLE = 3) and the buffer
memory.

BREADE should be set to 1 when
the Am79C972 controller is used
in a PCI bus application to guar-
antee maximum performance.

Read accessible always; write
accessible only when either the
STOP or the SPND bit is set.
BREADE is cleared by H_RESET
and is not affected by S_RESET
or STOP.

5 BWRITE Burst Write Enable. When set,
this bit enables burst mode during
memory write accesses. When
cleared, this bit prevents the de-
vice from performing bursting
during write accesses. The
Am79C972 controller can per-
form burst transfers when writing
the descriptor ring entries (when
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SWSTYLE = 3) and the buffer
memory.

BWRITE should be set to 1 when
the Am79C972 controller is used
in a PCI bus application to guar-
antee maximum performance.

Read accessible always, write
accessible only when either the
STOP or the SPND bit is set.
BWRITE is cleared by H_RESET
and is not affected by S_RESET
or STOP.

4-3 TSTSHDW Reserved locations. Written an
read as zeros.

2-0 LINBC Reserved locations. Read acces-
sible always; write accessible
only when either the STOP or the
SPND bit is set. After H_RESET,
the value in these bits will be
001b. The setting of these bits
have no effect on any Am79C972
controller function. LINBC is not
affected by S_RESET or STOP.

BCR19: EEPROM Control and Status

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15 PVALID EEPROM Valid status bit. Read
accessible only. PVALID is read
only; write operations have no ef-
fect. A value of 1 in this bit indi-
cates that a PREAD operation
has occurred, and that (1) there is
an EEPROM connected to the
Am79C972 controller interface
pins and (2) the contents read
from the EEPROM have passed
the checksum verification opera-
tion.

A value of 0 in this bit indicates a
failure in reading the EEPROM.
The checksum for the entire 68
bytes of EEPROM is incorrect or
no EEPROM is connected to the
interface pins.

PVALID is set to 0 during
H_RESET and is unaffected by
S_RESET or the STOP bit. How-
ever, following the H_RESET op-
eration, an automatic read of the

EEPROM will be performed. Just
as is true for the normal PREAD
command, at the end of this auto-
matic read operation, the PVALID
bit may be set to 1. Therefore,
H_RESET will set the PVALID bit
to 0 at first, but the automatic EE-
PROM read operation may later
set PVALID to a 1.

If PVALID becomes 0 following
an EEPROM read operation (ei-
ther automatically generated af-
ter H_RESET, or requested
through PREAD), then all EE-
PROM-programmable BCR loca-
tions will be reset to their
H_RESET values. The content of
the Address PROM locations,
however, will not be cleared.

If no EEPROM is present at the
EESK, EEDI, and EEDO pins,
then all attempted PREAD com-
mands will terminate early and
PVALID will not be set. This ap-
plies to the automatic read of the
EEPROM after H_RESET, as
well as to host-initiated PREAD
commands.

14 PREAD EEPROM Read command bit.
When this bit is set to a 1 by the
host, the PVALID bit (BCR19, bit
15) will immediately be reset to a
0, and then the Am79C972 con-
troller will perform a read opera-
tion of 68 bytes from the
EEPROM through the interface.
The EEPROM data that is
fetched during the read will be
stored in the appropriate internal
registers on board the
Am79C972 controller. Upon com-
pletion of the EEPROM read op-
eration, the Am79C972 controller
will assert the PVALID bit. EE-
PROM contents will be indirectly
accessible to the host through
read accesses to the Address
PROM (offsets 0h through Fh)
and through read accesses to
other EEPROM programmable
registers. Note that read access-
es from these locations will not
actually access the EEPROM it-
self, but instead will access the
Am79C972 controllers internal
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copy of the EEPROM contents.
Write accesses to these locations
may change the Am79C972 con-
troller register contents, but the
EEPROM locations will not be af-
fected. EEPROM locations may
be accessed directly through
BCR19.

At the end of the read operation,
the PREAD bit will automatically
be reset to a 0 by the Am79C972
controller and PVALID will be set,
provided that an EEPROM exist-
ed on the interface pins and that
the checksum for the entire 68
bytes of EEPROM was correct.

Note that when PREAD is set to a
1, then the Am79C972 controller
will no longer respond to any ac-
cesses directed toward it, until
the PREAD operation has com-
pleted successfully. The
Am79C972 controller will termi-
nate these accesses with the as-
sertion of DEVSEL and STOP
while TRDY is not asserted, sig-
naling to the initiator to discon-
nect and retry the access at a
later time.

If a PREAD command is given to
the Am79C972 controller but no
EEPROM is attached to the inter-
face pins, the PREAD bit will be
cleared to a 0, and the PVALID bit
will remain reset with a value of 0.
This applies to the automatic
read of the EEPROM after
H_RESET as well as to host initi-
ated PREAD commands. EE-
PROM programmable locations
on board the Am79C972 control-
ler will be set to their default val-
ues by such an aborted PREAD
operation. For example, if the
aborted PREAD operation imme-
diately followed the H_RESET
operation, then the final state of
the EEPROM programmable lo-
cations will be equal to the
H_RESET programming for
those locations.

If a PREAD command is given to
the Am79C972 controller and the
auto-detection pin (EESK/LED1/

SFBD) indicates that no EE-
PROM is present, then the EE-
PROM read operation will still be
attempted.

Note that at the end of the
H_RESET operation, a read of
the EEPROM will be performed
automatically. This H_RESET-
generated EEPROM read func-
tion will not proceed if the auto-
detection pin (EESK/LED1/SF-
BD) indicates that no EEPROM is
present.

Read accessible always; write
accessible only when either the
STOP or the SPND bit is set.
PREAD is set to 0 during
H_RESET and is unaffected by
S_RESET or the STOP bit.

13 EEDET EEPROM Detect. This bit indi-
cates the sampled value of the
EESK/LED1/SFBD pin at the end
of H_RESET. This value indi-
cates whether or not an EE-
PROM is present at the EEPROM
interface. If this bit is a 1, it indi-
cates that an EEPROM is
present. If this bit is a 0, it indi-
cates that an EEPROM is not
present.

Read accessible only. EEDET is
read only; write operations have
no effect. The value of this bit is
determined at the end of the
H_RESET operation. It is unaf-
fected by S_RESET or the STOP
bit.

Table 29 indicates the possible
combinations of EEDET and the
existence of an EEPROM and the
resulting operations that are pos-
sible on the EEPROM interface.

12-5 RES Reserved locations. Written as
zeros; read as undefined.

4 EEN EEPROM Port Enable. When this
bit is set to a 1, it causes the val-
ues of ECS, ESK, and EDI to be
driven onto the EECS, EESK,
and EEDI pins, respectively. If
EEN = 0 and no EEPROM read
function is currently active, then
EECS will be driven LOW. When
154 Am79C972



EEN = 0 and no EEPROM read
function is currently active, EESK
and EEDI pins will be driven by
the LED registers BCR5 and
BCR4, respectively. See Table
30.

Read accessible always, write
accessible only when either the
STOP or the SPND bit is set.
EEN is set to 0 by H_RESET and
is unaffected by the S_RESET or
STOP bit.

3 RES Reserved location. Written as
zero and read as undefined.

2 ECS EEPROM Chip Select. This bit is
used to control the value of the
EECS pin of the interface when
the EEN bit is set to 1 and the
PREAD bit is set to 0. If EEN = 1
and PREAD = 0 and ECS is set to
a 1, then the EECS pin will be
forced to a HIGH level at the ris-
ing edge of the next clock follow-
ing bit programming.

Table 29. EEDET Setting

If EEN = 1 and PREAD = 0 and
ECS is set to a 0, then the EECS
pin will be forced to a LOW level
at the rising edge of the next
clock following bit programming.
ECS has no effect on the output
value of the EECS pin unless the
PREAD bit is set to 0 and the
EEN bit is set to 1.

Read accessible always, write
accessible only when either the
STOP or the SPND bit is set.
ECS is set to 0 by H_RESET and
is not affected by S_RESET or
STOP.

1 ESK EEPROM Serial Clock. This bit
and the EDI/EDO bit are used to
control host access to the EE-
PROM. Values programmed to
this bit are placed onto the EESK
pin at the rising edge of the next
clock following bit programming,
except when the PREAD bit is set
to 1 or the EEN bit is set to 0. If
both the ESK bit and the EDI/
EDO bit values are changed dur-
ing one BCR19 write operation,
while EEN = 1, then setup and
hold times of the EEDI pin value
with respect to the EESK signal
edge are not guaranteed.

EEDET Value 
(BCR19[13])

EEPROM 
Connected? Result if PREAD is Set to 1

Result of Automatic EEPROM Read 
Operation Following H_RESET

0 No
EEPROM read operation is attempted. 
Entire read sequence will occur, checksum 
failure will result, PVALID is reset to 0.

First two EESK clock cycles are generated, 
then EEPROM read operation is aborted 
and PVALID is reset to 0.

0 Yes
EEPROM read operation is attempted. 
Entire read sequence will occur, checksum 
operation will pass, PVALID is set to 1.

First two EESK clock cycles are generated, 
then EEPROM read operation is aborted 
and PVALID is reset to 0.

1 No
EEPROM read operation is attempted. 
Entire read sequence will occur, checksum 
failure will result, PVALID is reset to 0.

EEPROM read operation is attempted. 
Entire read sequence will occur, checksum 
failure will result, PVALID is reset to 0.

1 Yes
EEPROM read operation is attempted. 
Entire read sequence will occur, checksum 
operation will pass, PVALID is set to 1.

EEPROM read operation is attempted. 
Entire read sequence will occur, checksum 
operation will pass, PVALID is set to 1.

Table 30. Interface Pin Assignment

RST Pin
PREAD or Auto 

Read in Progress EEN EECS EESK EEDI
Low X X 0 Tri-State Tri-State
High 1 X Active Active Active

High 0 1
From ECS 

Bit of BCR19
From ESK Bit of 

BCR19
From EEDI Bit of 

BCR19

High 0 0 0 LED1 LED0
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ESK has no effect on the EESK
pin unless the PREAD bit is set to
0 and the EEN bit is set to 1.

Read accessible always, write
accessible only when either the
STOP or the SPND bit is set. ESK
is reset to 1 by H_RESET and is
not affected by S_RESET or
STOP.

0 EDI/EDO EEPROM Data In/EEPROM
Data Out. Data that is written to
this bit will appear on the EEDI
output of the interface, except
when the PREAD bit is set to 1 or
the EEN bit is set to 0. Data that
is read from this bit reflects the
value of the EEDO input of the in-
terface.

EDI/EDO has no effect on the
EEDI pin unless the PREAD bit is
set to 0 and the EEN bit is set to
1.

Read accessible always; write
accessible only when either the
STOP or the SPND bit is set. EDI/
EDO is reset to 0 by H_RESET
and is not affected by S_RESET
or STOP.

BCR20: Software Style

This register is an alias of the location CSR58. Accesses
to and from this register are equivalent to accesses to
CSR58.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-11 RES Reserved locations. Written as
zeros and read as undefined.

10 APERREN Advanced Parity Error Handling
Enable. When APERREN is set
to 1, the BPE bits (RMD1 and
TMD1, bit 23) start having a
meaning. BPE will be set in the
descriptor associated with the
buffer that was accessed when a
data parity error occurred. Note
that since the advanced parity er-
ror handling uses an additional bit
in the descriptor, SWSTYLE (bits
7-0 of this register) must be set to
2 or 3 to program the Am79C972

controller to use 32-bit software
structures.

APERREN does not affect the re-
porting of address parity errors or
data parity errors that occur when
the Am79C972 controller is the
target of the transfer.

Read anytime; write accessible
only when either the STOP or the
SPND bit is set. APERREN is
cleared by H_RESET and is not
affected by S_RESET or STOP.

9 RES Reserved locations. Written as
zeros; read as undefined.

8 SSIZE32 Software Size 32 bits. When set,
this bit indicates that the
Am79C972 controller utilizes 32-
bit software structures for the ini-
tialization block and the transmit
and receive descriptor entries.
When cleared, this bit indicates
that the Am79C972 controller uti-
lizes 16-bit software structures for
the initialization block and the
transmit and receive descriptor
entries. In this mode, the
Am79C972 controller is back-
wards compatible with the
Am7990 LANCE and Am79C960
PCnet-ISA controllers.

The value of SSIZE32 is deter-
mined by the Am79C972 control-
ler according to the setting of the
Software Style (SWSTYLE, bits
7-0 of this register).

Read accessible always.
SSIZE32 is read only; write oper-
ations will be ignored. SSIZE32
will be cleared after H_RESET
(since SWSTYLE defaults to 0)
and is not affected by S_RESET
or STOP.

If SSIZE32 is reset, then bits
IADR[31:24] of CSR2 will be
used to generate values for the
upper 8 bits of the 32-bit address
bus during master accesses initi-
ated by the Am79C972 controller.
This action is required, since the
16-bit software structures speci-
fied by the SSIZE32 = 0 setting
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will yield only 24 bits of address
for Am79C972 controller bus
master accesses.

If SSIZE32 is set, then the soft-
ware structures that are common
to the Am79C972 controller and
the host system will supply a full
32 bits for each address pointer
that is needed by the Am79C972
controller for performing master
accesses.

The value of the SSIZE32 bit has
no effect on the drive of the upper
8 address bits. The upper 8 ad-
dress pins are always driven, re-
gardless of the state of the
SSIZE32 bit.

Note that the setting of the
SSIZE32 bit has no effect on the
defined width for I/O resources.
I/O resource width is determined
by the state of the DWIO bit
(BCR18, bit 7).

7-0 SWSTYLE Software Style register. The val-
ue in this register determines the
style of register and memory re-
sources that shall be used by the
Am79C972 controller. The Soft-
ware Style selection will affect the
interpretation of a few bits within
the CSR space, the order of the
descriptor entries and the width of
the descriptors and initialization
block entries. 

All Am79C972 controller CSR
bits and all descriptor, buffer, and
initialization block entries not cit-
ed in the Table 31 are unaffected
by the Software Style selection
and are, therefore, always fully
functional as specified in the CSR
and BCR sections.

Read/Write accessible only when
either the STOP or the SPND bit
is set. The SWSTYLE register will
contain the value 00h following
H_RESET and will be unaffected
by S_RESET or STOP.

BCR22: PCI Latency Register

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-8 MAX_LAT Maximum Latency. Specifies the
maximum arbitration latency the
Am79C972 controller can sustain
without causing problems to the
network activity. The register val-
ue specifies the time in units of 1/
4 microseconds. MAX_LAT is

aliased to the PCI configuration
space register MAX_LAT (offset
3Fh). The host will use the value
in the register to determine the
setting of the Am79C972 Latency
Timer register.

Read accessible always; write
accessible only when either the
STOP or the SPND bit is set.
MAX_LAT is set to the value of
FFh by H_RESET which results
in a default maximum latency of
63.75 microseconds. It is recom-
mended to program the value of

Table 31. Software Styles

SWSTYLE
[7:0]

Style
Name SSIZE32 

Initialization Block 
Entries Descriptor Ring Entries

00h
LANCE/

PCnet-ISA 
controller

0
16-bit software 
structures, non-burst or 
burst access

16-bit software structures, 
non-burst access only

01h RES 1 RES RES

02h
PCnet-PCI 
controller 

1
32-bit software 
structures, non-burst or 
burst access

32-bit software structures, 
non-burst access only

03h
PCnet-PCI

controller 
1

32-bit software 
structures, non-burst or 
burst access

32-bit software structures, 
non-burst or burst access 

All Other Reserved Undefined Undefined Undefined
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18H via EEPROM. MAX_LAT is
not affected by S_RESET or
STOP. 

7-0 MIN_GNT Minimum Grant. Specifies the
minimum length of a burst period
the Am79C972 controller needs
to keep up with the network activ-
ity. The length of the burst period
is calculated assuming a clock
rate of 33 MHz. The register val-
ue specifies the time in units of 1/
4 µs. MIN_GNT is aliased to the
PCI configuration space register
MIN_GNT (offset 3Eh). The host
will use the value in the register to
determine the setting of the
Am79C972 Latency Timer regis-
ter.

Read accessible always; write
accessible only when either the
STOP or the SPND bit is set.
MIN_GNT is set to the value of
06h by H_RESET which results
in a default minimum grant of
1.5 µs, which is the time it takes
the Am79C972 controller to read/
write half of the FIFO. (16 DWord
transfers in burst mode with one
extra wait state per data phase
inserted by the target.) Note that
the default is only a typical value.
It also does not take into account
any descriptor accesses. It is rec-
ommended to program the value
of 18H via EEPROM. MIN_GNT
is not affected by S_RESET or
STOP. 

BCR23: PCI Subsystem Vendor ID Register

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-0 RES Reserved locations. Written as
zeros and read as undefined.

15-0 SVID Subsystem Vendor ID. SVID is
used together with SID (BCR24,
bits 15-0) to uniquely identify the
add-in board or subsystem the
Am79C972 controller is used in.
Subsystem Vendor IDs can be
obtained from the PCI SIG. A val-
ue of 0 (the default) indicates that
the Am79C972 controller does
not support subsystem identifica-
tion. SVID is aliased to the PCI
configuration space register Sub-
system Vendor ID (offset 2Ch).

Read accessible always. SVID is
read only. Write operations are
ignored. SVID is cleared to 0 by
H_RESET and is not affected by
S_RESET or by setting the STOP
bit.

BCR24: PCI Subsystem ID Register

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 SID Subsystem ID. SID is used to-
gether with SVID (BCR23, bits
15-0) to uniquely identify the add-
in board or subsystem the
Am79C972 controller is used in.
The value of SID is up to the sys-
tem vendor. A value of 0 (the de-
fault) indicates that the
Am79C972 controller does not
support subsystem identification.
SID is aliased to the PCI configu-
ration space register Subsystem
ID (offset 2Eh).

Read accessible always. SID is
read only. Write operations are
ignored. SID is cleared to 0 by
H_RESET and is not affected by
S_RESET or by setting the STOP
bit.
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BCR25: SRAM Size Register

Bit Name Description

Note: Bits 7-0 in this register are programmable
through the EEPROM.

31-8 RES Reserved locations. Written as
zeros and read as undefined.

7-0 SRAM_SIZE SRAM Size. Specifies the upper
8 bits of the 16-bit total size of the
SRAM buffer. Each bit in
SRAM_SIZE accounts for a 512-
byte page. The starting address
for the lower 8 bits is assumed to
be 00h and the ending address
for the lower is assumed to be
FFh. Therefore, the maximum ad-
dress range is the starting ad-
dress of 0000h to ending address
of ((SRAM_SIZE +1) * 256
words) or 17FFh. An
SRAM_SIZE value of all zeros
specifies that no SRAM will be
used and the internal FIFOs will
be joined into a contiguous FIFO
similar to the PCnet-PCI II con-
troller. 

Note: The minimum allowed
number of pages is eight for nor-
mal network operation. The
Am79C972 controller will not op-
erate correctly with less than the
eight pages of memory. When
the minimum number of pages is
used, these pages must be allo-
cated four each for transmit and
receive.

CAUTION: Programming
SRAM_BND and SRAM_SIZE
to the same value will cause
data corruption except in the
case where SRAM_SIZE is 0.

Read accessible always; write
accessible only when the STOP
bit is set. SRAM_SIZE is set to
000000b during H_RESET and is
unaffected by S_RESET or
STOP.

BCR26: SRAM Boundary Register

Bit Name Description

Note: Bits 7-0 in this register are programmable
through the EEPROM.

31-8 RES Reserved locations. Written as
zeros and read as undefined.

7-0 SRAM_BND SRAM Boundary. Specifies the
upper 8 bits of the 16-bit address
boundary where the receive buffer
begins in the SRAM. The transmit
buffer in the SRAM begins at ad-
dress 0 and ends at the address
located just before the address
specified by SRAM_BND. There-
fore, the receive buffer always be-
gins on a 512 byte boundary. The
lower bits are assumed to be ze-
ros. SRAM_BND has no effect in
the Low Latency Receive mode.

Note: The minimum allowed
number of pages is four. The
Am79C972 controller will not op-
erate correctly with less than four
pages of memory per queue. See
Table 32 for SRAM_BND pro-
gramming details.

CAUTION: Programming
SRAM_BND and SRAM_SIZE
to the same value will cause
data corruption except in the
case where SRAM SIZE is 0.

Read accessible always; write
accessible only when the STOP
bit is set. SRAM_BND is set to
00000000b during H_RESET
and is unaffected by S_RESET or
STOP. 

BCR27: SRAM Interface Control Register

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

Table 32. SRAM_BND Programming

SRAM Addresses SRAM_BND [7:0]
Minimum SRAM_BND            

Address
04h

Maximum SRAM_BND Address 13h
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15 PTR TST Reserved. Reserved for manu-
facturing tests. Written as zero
and read as undefined.

Note: Use of this bit will cause
data corruption and erroneous
operation.

Read/Write accessible always.
PTR_TST is set to 0 by
H_RESET and is unaffected by
S_RESET and the STOP bit.

14  LOLATRX Low Latency Receive. When the
LOLATRX bit is set to 1, the
Am79C972 controller will switch
to an architecture applicable to
cut-through switches. The
Am79C972 controller will assert a
receive frame DMA after only 16
bytes of the current receive frame
has been received regardless of
where the RCVFW (CSR80, bits
13-12) are set. The watermark is
a fixed value and cannot be
changed. The receive FIFOs will
be in NO_SRAM mode while all
transmit traffic is buffered through
the SRAM. This bit is only valid
and the low latency receive only
enabled when the SRAM_SIZE
(BCR25, bits 7-0) bits are non-ze-
ro. SRAM_BND (BCR26, bits 7-
0) has no meaning when the
Am79C972 controller is in the
Low Latency mode. See the sec-
tion on SRAM Configuration for
more details. 

When the LOLATRX bit is set to
0, the Am79C972 controller will
return to a normal receive config-
uration. The runt packet accept
bit (RPA, CSR124, bit 3) must be
set when LOLATRX is set.

CAUTION: To provide data in-
tegrity when switching into
and out of the low latency
mode, DO NOT SET the
FASTSPNDE (CSR7, bit 15) bit
when setting the SPND bit. Re-
ceive frames WILL be overwrit-
ten and the Am79C972
controller may give erratic be-
havior when it is enable again.
The minimum allowed number
of pages is four. The
Am79C972 controller will not

operate correctly in the LOLA-
TRX mode with less than four
pages of memory.

Read/Write accessible only when
the STOP bit is set. LOLATRX is
cleared to 0 after H_RESET or
S_RESET and is unaffected by
STOP.

13-6 RES Reserved locations. Written as
zeros and read as undefined.

5-3 EBCS Expansion Bus Clock Source.
These bits are used to select the
source of the fundamental clock
to drive the SRAM and Expansion
ROM access cycles. Table 33
shows the selected clock source
for the various values of EBCS.
Note that the actual frequency
that the Expansion Bus access
cycles run at is a function of both
the EBCS and CLK_FAC
(BCR27, bits 2-0) bit field set-
tings. When EBCS is set to either
the PCI clock or the Time Base
clock, no external clock source is
required as the clocks are routed
internally and the EBCLK pin
should be pulled to VDD through
a resistor.

Read accessible always; write
accessible only when the STOP
bit is set. EBCS is set to 000b
(PCI clock selected) during
H_RESET and is unaffected by
S_RESET or the STOP bit. 

Note: The clock frequency driv-
ing the Expansion Bus access cy-
cles that results from the settings
of the EBCS and CLK FAC bits
must not exceed 33 MHz at any
time. When EBCS is set to either
the PCI clock or the Time Base
clock, no external clock source is
required because the clocks are

Table 33. EBCS Values

EBCS Expansion Bus Clock Source
000 CLK pin (PCI Clock)
001 Time Base Clock
010 EBCLK pin
011 Reserved
1XX Reserved
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routed internally and the EBCLK
pin should be pulled to VDD
through a resistor. 

CAUTION: Care should be ex-
ercised when choosing the PCI
clock pin because of the nature
of the PCI clock signal. The PCI
specification states that the
PCI clock can be stopped. If
that can occur while it is being
used for the Expansion Bus
clock data, corruption will re-
sult.

CAUTION: The Time Base
Clock will not support 100 Mbit
operation and should only be
selected in 10 Mbit only config-
urations.

CAUTION: The external clock
source used to drive the
EBCLK pin must be a continu-
ous clock source at all times.

2-0 CLK_FAC Clock Factor. These bits are used
to select whether the clock select-
ed by EBCS is used directly or if it
is divided down to give a slower
clock for running the Expansion
Bus access cycles. The possible
factors are given in Table 34. 

Read accessible always; write
accessible only when the STOP
bit is set. CLK_FAC is set to 000b
during H_RESET and is unaffect-
ed by S_RESET or STOP. 

BCR28: Expansion Bus Port Address Lower (Used 
for Flash/EPROM and SRAM Accesses)

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 EPADDRL Expansion Port Address Lower.
This address is used to provide
addresses for the Flash and
SRAM port accesses.

SRAM accesses are started
when a read or write is performed
on BCR30 and the FLASH (BCR
29, bit 15) is set to 0. During
SRAM accesses only bits in the
EPADDRL are valid. Since all
SRAM accesses are word orient-
ed only, EPADDRL[0] is the least
significant word address bit. On
any byte write accesses to the
SRAM, the user will have to fol-
low the read-modify-write
scheme. On any byte read ac-
cesses to the SRAM, the user will
have to chose which byte is
needed from the complete word
returned in BCR30.

Flash accesses are started when
a read or write is performed on
BCR30 and the FLASH (BCR 29,
bit 15) is set to 1. During Flash
accesses all bits in EPADDR are
valid.

Read accessible always; write
accessible only when the STOP
is set or when SRAM SIZE
(BCR25, bits 7-0) is 0. EPADDRL
is undefined after H_RESET and
is unaffected by S_RESET or
STOP.

BCR29: Expansion Port Address Upper (Used for 
Flash/EPROM Accesses)

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15 FLASH Flash Access. When the FLASH
bit is set to 1, the Expansion Bus
access will be a Flash cycle.
When FLASH is set to 0, the Ex-
pansion Bus access will be a
SRAM cycle. For a complete de-
scription, see the section on Ex-
pansion Bus Accesses. This bit is
only applicable to reads or writes
to EBDATA (BCR30). It does not
affect Expansion ROM accesses
from the PCI system bus.

Table 34. CLK_FAC Values

CLK_FAC Clock Factor
000 1
001 1/2 (divide by 2)
010 Reserved
011 1/4 (divide by 4)
1XX Reserved
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Read accessible always; write
accessible only when the STOP
bit is set. FLASH is 0 after
H_RESET and is unaffected by
S_RESET or the STOP bit.

14 LAAINC Lower Address Auto Increment.
When the LAAINC bit is set to 1,
the Expansion Port Lower Ad-
dress will automatically increment
by one after a read or write ac-
cess to EBDATA (BCR30). When
EBADDRL reaches FFFFh and
LAAINC is set to 1, the Expansion
Port Lower Address (EPADDRL)
will roll over to 0000h. When the
LAAINC bit is set to 0, the Expan-
sion Port Lower Address will not
be affected in any way after an
access to EBDATA (BCR30) and
must be programmed.

Read accessible always; write
accessible only when the STOP
bit is set. LAINC is 0 after
H_RESET and is unaffected by
S_RESET or the STOP bit.

13-4 RES Reserved locations. Written as
zeros and read as undefined.

3-0 EPADDRU Expansion Port Address Upper.
This upper portion of the Expan-
sion Bus address is used to pro-
vide addresses for Flash/EPROM
port accesses.

Read accessible always; write
accessible only when the STOP
bit is set or when SRAM SIZE
(BCR25, bits 7-0) is 0. EPADD-
RU is undefined after H_RESET
and is unaffected by S_RESET or
the STOP bit.

BCR30: Expansion Bus Data Port Register

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 EBDATA Expansion Bus Data Port. EBDA-
TA is the data port for operations
on the Expansion Port accesses
involving SRAM and Flash ac-
cesses. The type of access is set
by the FLASH bit (BCR 29, bit

15). When the FLASH bit is set to
1, the Expansion Bus access will
follow the Flash access timing.
When the FLASH bit is set to 0,
the Expansion Bus access will
follow the SRAM access timing.

Note: It is important to set the
FLASH bit and load Expansion
Port Address EPADDR (BCR28,
BCR29) with the required ad-
dress before attempting read or
write to the Expansion Bus data
port. The Flash and SRAM ac-
cesses use different address
phases. Incorrect configuration
will result in a possible corruption
of data.

Flash read cycles are performed
when BCR30 is read and the
FLASH bit (BCR29, bit 15) is set
to 1. Upon completion of the read
cycle, the 8-bit result for Flash ac-
cess is stored in EBDATA[7:0],
EBDATA[15:8] is undefined.
Flash write cycles are performed
when BCR30 is written and the
FLASH bit (BCR29, bit 15) is set
to 1. EBDATA[7:0] only is valid
for write cycles.

SRAM read cycles are performed
when BCR30 is read and the
FLASH bit (BCR29, bit 15) is set
to 0. Upon completion of the read
cycle, the 16-bit result for SRAM
access is stored in EBDATA.
Write cycles to the SRAM are in-
voked when BCR30 is written
and the FLASH bit (BCR29, bit
15) is set to 0. Byte writes to the
SRAM must use a read-modify-
write scheme since the word is al-
ways valid for SRAM write or
read accesses. 

Read and write accessible only
when the STOP is set or when
SRAM SIZE (BCR25, bits 7-0) is
0. EBDATA is undefined after
H_RESET, and is unaffected by
S_RESET and the STOP bit.
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BCR31: Software Timer Register

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 STVAL Software Timer Value. STVAL
controls the maximum time for
the Software Timer to count be-
fore generating the STINT
(CSR7, bit 11) interrupt. The Soft-
ware Timer is a free-running timer
that is started upon the first write
to STVAL. After the first write, the
Software Timer will continually
count and set the STINT interrupt
at the STVAL period.

The STVAL value is interpreted
as an unsigned number with a
resolution of 256 Time Base
Clock periods. For instance, a
value of 122 ms would be pro-
grammed with a value of 9531
(253Bh) if the Time Base Clock is
running at 20 MHz. A value of 0 is
undefined and will result in erratic
behavior. 

Read and write accessible al-
ways. STVAL is set to FFFFh af-
ter H_RESET and is unaffected
by S_RESET and the STOP bit.

BCR32: MII Control and Status Register

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15 ANTST Reserved for manufacturing
tests. Written as 0 and read as
undefined. 

Note: Use of this bit will cause
data corruption and erroneous
operation.

Read/Write accessible always.
ANTST is set to 0 by H_RESET
and is unaffected by S_RESET
and the STOP bit.

14 MIIPD MII PHY Detect. MIIPD reflects
the quiescent state of the MDIO

pin. MIIPD is continuously updat-
ed whenever there is no manage-
ment operation in progress on the
MII interface. When a manage-
ment operation begins on the in-
terface, the state of MIIPD is
preserved until the operation
ends, when the quiescent state is
again monitored and continuous-
ly updates the MIIPD bit. When
the MDIO pin is at a quiescent
LOW state, MIIPD is cleared to 0.
When the MDIO pin is at a quies-
cent HIGH state, MIIPD is set to
1. MIIPD is used by the automatic
port selection logic to select the
MII port. When the Auto Select bit
(ASEL, BCR2, bit 1) is a 1 and the
MIIPD bit is a 1, the MII port is se-
lected. Any transition on the MI-
IPD bit will set the MIIPDINT bit in
CSR7, bit 1. 

Read accessible always. MIIPD
is read only. Write operations are
ignored. 

13-12 FMDC Fast Management Data Clock.
When FMDC is set to 2h the MII
Management Data Clock will run
at 10 MHz max. The Manage-
ment Data Clock will no longer be
IEEE 802.3u-compliant and set-
ting this bit should be used with
care. The accompanying external
PHY must also be able to accept
management frames at the new
clock rate. When FMDC is set to
1h, the MII Management Data
Clock will run at 5 MHz max. The
Management Data Clock will no
longer be IEEE 802.3u-compliant
and setting this bit should be
used with care. The accompany-
ing external PHY must also be
able to accept management
frames at the new clock rate.
When FMDC is set to 0h, the MII
Management Data Clock will run
at 2.5 MHz max and will be fully
compliant to IEEE 802.3u stan-
dards. See Table 35.
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Read/Write accessible always.
FMDC is set to 0 during
H_RESET, and is unaffected by
S_RESET and the STOP bit 

11 APEP MII Auto-Poll External PHY.
APEP when set to 1 the
Am79C972 controller will poll the
MII status register in the external
PHY. This feature allows the soft-
ware driver or upper layers to see
any changes in the status of the
external PHY. An interrupt when
enabled is generated when the
contents of the new status is dif-
ferent from the previous status. 

Read/Write accessible always.
APEP is set to 0 during
H_RESET and is unaffected by
S_RESET and the STOP bit.

10-8 APDW MII Auto-Poll Dwell Time. APDW
determines the dwell time be-
tween MII Management Frames
accesses when Auto-Poll is
turned on. See Table 36.

Read/Write accessible always.
APDW is set to 100h after
H_RESET and is unaffected by
S_RESET and the STOP bit.

7 DANAS Disable Auto-Negotiation Auto
Setup. When DANAS is set, the
Am79C972 controller after a
H_RESET or S_RESET will re-
main dormant and not automati-
cally startup the Auto-Negotiation
section or the enhanced automat-
ic port selection section. Instead,
the Am79C972 controller will wait
for the software driver to setup
the Auto-Negotiation portions of
the device. The MII programming
in BCR33 and BCR34 is still valid.
The Am79C972 controller will not
generate any management
frames unless Auto-Poll is en-
abled.

Read/write accessible always.
DANAS is set to 0 by H_RESET
and is unaffected by S_RESET
and the STOP bit.

6 XPHYRST External PHY Reset. When XPH-
YRST is set, the Am79C972 con-
troller after an H_RESET or
S_RESET will issue an MII man-
agement frames that will reset the
external PHY. This bit is needed
when there is no way to guaran-
tee the state of the external PHY.
This bit must be reprogrammed
after every H_RESET.

Read/Write accessible always.
XPHYRST is set to 0 by
H_RESET and is unaffected by
S_RESET and the STOP bit.
XPHYRST is only valid when the
internal Network Port Manager is
scanning for a network port.

5 XPHYANE External PHY Auto-Negotiation
Enable. This bit will force the ex-
ternal PHY into enabling Auto-
Negotiation. When set to 0 the
Am79C972 controller will send a
MII management frame disabling
Auto-Negotiation.

Read/Write accessible always.
XPHYANE is set to 0 by
H_RESET and is unaffected by
S_RESET and the STOP bit.
XPHYANE is only valid when the
internal Network Port Manager is
scanning for a network port.

Table 35. FMDC Values

FMDC Fast Management Data Clock
00 2.5 MHz max
01 5 MHz max
10 10 MHz max
11 Reserved

Table 36. APDW Values

APDW Auto-Poll  Dwell Time
000 Continuous (26µs @ 2.5 MHz)
001 Every 128 MDC cycles (103µs @ 2.5 MHz)
010 Every 256 MDC cycles (206µs @ 2.5 MHz)
011 Every 512 MDC cycles (410 µs @ 2.5 MHz)
100 Every 1024 MDC cycles (819 µs @ 2.5 MHz)
101 Every 2048 MDC cycles (1640 µs @ 2.5 MHz)

110-111 Reserved 
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4 XPHYFD External PHY Full Duplex. When
set, this bit will force the external
PHY into full duplex when Auto-
Negotiation is not enabled.

Read/Write accessible always.
XPHYFD is set to 0 by
H_RESET, and is unaffected by
S_RESET and the STOP bit.
XPHYFD is only valid when the
internal Network Port Manager is
scanning for a network port.

3 XPHYSP External PHY Speed. When set,
this bit will force the external PHY
into 100 Mbps mode when Auto-
Negotiation is not enabled.

Read/Write accessible always.
XPHYSP is set to 0 by
H_RESET, and is unaffected by
S_RESET and the STOP bit.
XPHYSP is only valid when the
internal Network Port Manager is
scanning for a network port.

2 RES Reserved location. Written as ze-
ros and read as undefined.

1 MIIILP Media Independent Interface In-
ternal Loopback. When set, this
bit will cause the internal portion
of the MII data port to loopback
on itself. The interface is mapped
in the following way. The
TXD[3:0] nibble data path is
looped back onto the RXD[3:0]
nibble data path. TX_CLK is
looped back as RX_CLK. TX_EN
is looped back as RX_DV. CRS is
correctly OR’d with TX_EN and
RX_DV and always encompass-
es the transmit frame. TX_ER is
looped back as RX_ER. Howev-
er, TX_ER will not get asserted
by the Am79C972 controller to
signal an error. The TX_ER func-
tion is reserved for future use.

Read/Write accessible always.
MIIILP is set to 0 by H_RESET
and is unaffected by S_RESET
and the STOP bit.

0 RES Reserved location. Written as ze-
ros and read as undefined.

BCR33: MII Address Register

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-10 RES Reserved locations. Written as
zeros and read as undefined.

9-5 PHYAD MII Management Frame PHY Ad-
dress. PHYAD contains the 5-bit
PHY Address field that is used in
the management frame that gets
clocked out via the MII manage-
ment port pins (MDC and MDIO)
whenever a read or write transac-
tion occurs to BCR34. The PHY
address 1Fh is not valid. 

The Network Port Manager cop-
ies the PHYAD after the
Am79C972 controller reads the
EEPROM and uses it to commu-
nicate with the external PHY. The
PHY address must be pro-
grammed into the EEPROM prior
to starting the Am79C972 con-
troller.

Read/Write accessible always.
PHYAD is undefined after
H_RESET and is unaffected by
S_RESET and the STOP bit. 

4-0 REGAD MII Management Frame Register
Address. REGAD contains the 5-
bit Register Address field that is
used in the management frame
that gets clocked out via the MII
management port pins (MDC and
MDIO) whenever a read or write
transaction occurs to BCR34. 

Read/Write accessible always.
REGAD is undefined after
H_RESET and is unaffected by
S_RESET and the STOP bit.

BCR34: MII Management Data Register

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 MIIMD MII Management Data. MIIMD is
the data port for operations on the
MII management interface (MDIO
and MDC). The Am79C972 de-
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vice builds management frames
using the PHYAD and REGAD
values from BCR33. The opera-
tion code used in each frame is
based upon whether a read or
write operation has been per-
formed to BCR34. Read cycles
on the MII management interface
are invoked when BCR34 is read.
Upon completion of the read cy-
cle, the 16-bit result of the read
operation is stored in MIIMD.
Write cycles on the MII manage-
ment interface are invoked when
BCR34 is written. The value writ-
ten to MIIMD is the value used in
the data field of the management
write frame. 

Read/Write accessible always.
MIIMD is undefined after
H_RESET and is unaffected by
S_RESET and the STOP bit.

BCR35: PCI Vendor ID Register

Note: Bits 15-0 in this register are programmable
through the EEPROM.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-0 VID Vendor ID. The PCI Vendor ID
register is a 16-bit register that
identifies the manufacturer of the
Am79C972 controller. AMD’s
Vendor ID is 1022h. Note that this
Vendor ID is not the same as the
Manufacturer ID in CSR88 and
CSR89. The Vendor ID is as-
signed by the PCI Special Inter-
est Group. 

The Vendor ID is not normally
programmable, but the
Am79C972 controller allows this
due to legacy operating systems
that do not look at the PCI Sub-
system Vendor ID and the Ven-
dor ID to uniquely identify the
add-in board or subsystem that
the Am79C972 controller is used
in. 

Note: If the operating system
or the network operating sys-
tem supports PCI Subsystem
Vendor ID and Subsystem ID,

use those to identify the add-in
board or subsystem and pro-
gram the VID with the default
value of 1022h.

VID is aliased to the PCI configu-
ration space register Vendor ID
(offset 00h).

Read accessible always. VID is
read only. Write operations are
ignored. VID is set to 1022h by
H_RESET and is not affected by
S_RESET or by setting the STOP
bit.

BCR36: PCI Power Management Capabilities (PMC) 
Alias Register

Note: This register is an alias of the PMC register
located at offset 42h of the PCI Configuration Space.
Since PMC register is read only, BCR36 provides a
means of programming it through the EEPROM. The
contents of this register are copied into the PMC regis-
ter. For the definition of the bits in this register, refer to
the PMC register definition. Bits 15-0 in this register are
programmable through the EEPROM. Read accessible
always. Read only. Cleared by H_RESET and is not af-
fected by S_RESET or setting the STOP bit.

BCR37: PCI DATA Register Zero (DATA0) Alias 
Register

Note: This register is an alias of the DATA register and
also of the DATA_SCALE field of the PMCSR register.
Since these two are read only, BCR37 provides a
means of programming them indirectly. The contents of
this register are copied into the corresponding fields
pointed with the DATA_SEL field set to zero. Bits 15-0
in this register are programmable through the EE-
PROM. 

Bit Name Description

15-10 RES Reserved locations. Written as
zeros and read as undefined.

9-8 D0_SCALE These bits correspond to the
DATA_SCALE field of the
PMCSR (offset Register 44 of the
PCI configuration space, bits 14-
13). Refer to the description of
DATA_SCALE for the meaning of
this field. 

Read accessible always.
D0_SCALE is read only. Cleared
by H_RESET and is not affected
by S_RESET or setting the STOP
bit.
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7-0 DATA0 These bits correspond to the PCI
DATA register (offset Register 47
of the PCI configuration space,
bits 7-0). Refer to the description
of DATA register for the meaning
of this field.

Read accessible always. DATA0
is read only. Cleared by
H_RESET and is not affected by
S_RESET or setting the STOP bit

BCR38: PCI DATA Register One (DATA1) Alias 
Register

Note: This register is an alias of the DATA register and
also of the DATA_SCALE field of the PMCSR register.
Since these two are read only, BCR38 provides a
means of programming them through the EEPROM.
The contents of this register are copied into the corre-
sponding fields pointed with the DATA_SEL field set to
one. Bits 15-0 in this register are programmable
through the EEPROM. 

Bit Name Description

15-10 RES Reserved locations. Written as
zeros and read as undefined.

9-8 D1_SCALE These bits correspond to the
DATA_SCALE field of the PMC-
SR (offset Register 44 of the PCI
configuration space, bits 14-13).
Refer to the description of
DATA_SCALE for the meaning of
this field. 

Read accessible always.
D1_SCALE is read only. Cleared
by H_RESET and is not affected
by S_RESET or setting the STOP
bit.

7-0  DATA1 These bits correspond to the PCI
DATA register (offset Register 47
of the PCI configuration space,
bits 7-0). Refer to the description
of DATA register for the meaning
of this field.

Read accessible always. DATA1
is read only. Cleared by
H_RESET and is not affected by
S_RESET or setting the STOP
bit.

BCR39: PCI DATA Register Two (DATA2) Alias 
Register

Note: This register is an alias of the DATA register and
also of the DATA_SCALE field of the PMCSR register.
Since these two are read only, BCR39 provides a
means of programming them through the EEPROM.
The contents of this register are copied into the corre-
sponding fields pointed with the DATA_SEL field set to
two. Bits 15-0 in this register are programmable
through the EEPROM. 

Bit Name Description

15-10 RES Reserved locations. Written as
zeros and read as undefined.

9-8 D2_SCALE These bits correspond to the
DATA_SCALE field of the
PMCSR (offset Register 44 of the
PCI configuration space, bits 14-
13). Refer to the description of
DATA_SCALE for the meaning of
this field. 

Read accessible always.
D2_SCALE is read only. Cleared
by H_RESET and is not affected
by S_RESET or setting the STOP
bit.

7-0 DATA2 These bits correspond to the PCI
DATA register (offset Register 47
of the PCI configuration space,
bits 7-0). Refer to the description
of DATA register for the meaning
of this field.

Read accessible always. DATA2
is read only. Cleared by
H_RESET and is not affected by
S_RESET or setting the STOP bit

BCR40: PCI DATA Register Three (DATA3) Alias 
Register

Note: This register is an alias of the DATA register and
also of the DATA_SCALE field of the PMCSR register.
Since these two are read only, BCR40 provides a
means of programming them through the EEPROM.
The contents of this register are copied into the corre-
sponding fields pointed with the DATA_SEL field set to
three. Bits 15-0 in this register are programmable
through the EEPROM. 

Bit Name Description

15-10 RES Reserved locations. Written as
zeros and read as undefined.
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9-8 D3_SCALE These bits correspond to the
DATA_SCALE field of the
PMCSR (offset Register 44 of the
PCI configuration space, bits 14-
13). Refer to the description of
DATA_SCALE for the meaning of
this field. 

Read accessible always.
D3_SCALE is read only. Cleared
by H_RESET and is not affected
by S_RESET or setting the STOP
bit.

7-0 DATA3 These bits correspond to the PCI
DATA register (offset Register 47
of the PCI configuration space,
bits 7-0). Refer to the description
of DATA register for the meaning
of this field.

Read accessible always. DATA3
is read only. Cleared by
H_RESET and is not affected by
S_RESET or setting the STOP
bit.

BCR41: PCI DATA Register Four (DATA4) Alias 
Register

Note: This register is an alias of the DATA register and
also of the DATA_SCALE field of the PMCSR register.
Since these two are read only, BCR41 provides a
means of programming them through the EEPROM.
The contents of this register are copied into the corre-
sponding fields pointed with the DATA_SEL field set to
four. Bits 15-0 in this register are programmable
through the EEPROM. 

Bit Name Description

15-10 RES Reserved locations. Written as
zeros and read as undefined.

9-8 D4_SCALE These bits correspond to the
DATA_SCALE field of the PMC-
SR (offset register 44 of the PCI
configuration space, bits 14-13).
Refer to the description of
DATA_SCALE for the meaning of
this field. 

Read accessible always.
D4_SCALE is read only. Cleared
by H_RESET and is not affected
by S_RESET or setting the STOP
bit

7-0 DATA4 These bits correspond to the PCI
DATA register (offset Register 47
of the PCI configuration space,
bits 7-0). Refer to the description
of DATA register for the meaning
of this field.

Read accessible always. DATA4
is read only. Cleared by
H_RESET and is not affected by
S_RESET or setting the STOP
bit.

BCR42: PCI DATA Register Five (DATA5) Alias 
Register

Note: This register is an alias of the DATA register and
also of the DATA_SCALE field of the PMCSR register.
Since these two are read only, BCR42 provides a
means of programming them through the EEPROM.
The contents of this register are copied into the corre-
sponding fields pointed with the DATA_SEL field set to
five. Bits 15-0 in this register are programmable
through the EEPROM. 

Bit Name Description

15-10 RES Reserved locations. Written as
zeros and read as undefined.

9-8 D5_SCALE These bits correspond to the
DATA_SCALE field of the PMC-
SR (offset Register 44 of the PCI
configuration space, bits 14-13).
Refer to the description of
DATA_SCALE for the meaning of
this field. 

Read accessible always.
D5_SCALE is read only. Cleared
by H_RESET and is not affected
by S_RESET or setting the STOP
bit

7-0 DATA5 These bits correspond to the PCI
DATA register (offset Register 47
of the PCI configuration space,
bits 7-0). Refer to the description
of DATA register for the meaning
of this field.

Read accessible always. DATA5
is read only. Cleared by
H_RESET and is not affected by
S_RESET or setting the STOP
bit.
168 Am79C972



BCR43: PCI DATA Register Six (DATA6) Alias 
Register

Note: This register is an alias of the DATA register and
also of the DATA_SCALE field of the PMCSR register.
Since these two are read only, BCR43 provides a
means of programming them through the EEPROM.
The contents of this register are copied into the corre-
sponding fields pointed with the DATA_SEL field set to
six. Bits 15-0 in this register are programmable through
the EEPROM. 

Bit Name Description

15-10 RES Reserved locations. Written as
zeros and read as undefined.

9-8 D6_SCALE These bits correspond to the
DATA_SCALE field of the PMC-
SR (offset Register 44 of the PCI
configuration space, bits 14-13).
Refer to the description of
DATA_SCALE for the meaning of
this field. 

Read accessible always.
D6_SCALE is read only. Cleared
by H_RESET and is not affected
by S_RESET or setting the STOP
bit

7-0 DATA6 These bits correspond to the PCI
DATA register (offset Register 47
of the PCI configuration space,
bits 7-0). Refer to the description
of DATA register for the meaning
of this field.

Read accessible always. DATA6
is read only. Cleared by
H_RESET and is not affected by
S_RESET or setting the STOP
bit.

BCR44: PCI DATA Register Seven (DATA7) Alias 
Register

Note: This register is an alias of the DATA register and
also of the DATA_SCALE field of the PMCSR register.
Since these two are read only, BCR44 provides a
means of programming them through the EEPROM.
The contents of this register are copied into the corre-
sponding fields pointed with the DATA_SEL field set to
seven. Bits 15-0 in this register are programmable
through the EEPROM. 

Bit Name Description

15-10 RES Reserved locations. Written as
zeros and read as undefined.

9-8 D7_SCALE These bits correspond to the
DATA_SCALE field of the PMC-
SR (offset Register 44 of the PCI
configuration space, bits 14-13).
Refer to the description of
DATA_SCALE for the meaning of
this field. 

Read accessible always.
D7_SCALE is read only. Cleared
by H_RESET and is not affected
by S_RESET or setting the STOP
bit.

7-0 DATA7 These bits correspond to the PCI
DATA register (offset register 47
of the PCI configuration space,
bits 7-0). Refer to the description
of DATA register for the meaning
of this field.

Read accessible always. DATA7
is read only. Cleared by
H_RESET and is not affected by
S_RESET or setting the STOP
bit.

BCR45: OnNow Pattern Matching Register 1

Note: This register is used to control and indirectly ac-
cess the Pattern Match RAM (PMR). When BCR45 is
written and the PMAT_MODE bit (bit 7) is 1, Pattern
Match logic is enabled. No bus accesses into PMR are
possible, and BCR46, BCR47, and all other bits in
BCR45 are ignored. When PMAT_MODE is set, a read
of BCR45, BCR46, or BCR47 returns all undefined bits
except for PMAT_MODE.

When BCR45 is written and the PMAT_MODE bit is 0,
the Pattern Match logic is disabled and accesses to the
PMR are possible. Bits 6-0 of BCR45 specify the ad-
dress of the PMR word to be accessed. Following the
write to BCR45, the PMR word may be read by reading
BCR45, BCR46 and BCR47 in any order. To write to
PMR word, the write to BCR45 must be followed by a
write to BCR46 and a write to BCR47 in that order to
complete the operation. The RAM will not actually be
written until the write to BCR47 is complete. The write
to BCR47 causes all 5 bytes (four bytes of BCR46-47
and the upper byte of the BCR45) to be written to what-
ever PMR word is addressed by bits 6:0 of BCR45.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-8 PMR_B0 Pattern Match RAM Byte 0. This
byte is written into or read from
Byte 0 of the Pattern Match RAM
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Read and write accessible al-
ways. PMR_B0 is undefined after
H_RESET, and is unaffected by
S_RESET and the STOP bit.

7 PMAT_MODE Pattern Match Mode. Writing a 1
to this bit will enable Pattern
Match Mode and should only be
done after the Pattern Match
RAM has been programmed. 

Read and write accessible al-
ways. PMAT_MODE is reset to 0
after H_RESET, and is unaffect-
ed by S_RESET and the STOP
bit.

6-0 PMR_ADDR Pattern Match Ram Address.
These bits are the Pattern Match
Ram address to be written to or
read from.

Read and write accessible al-
ways. PMR_ADDR is reset to 0
after H_RESET, and is unaffect-
ed by S_RESET and the STOP
bit.

BCR46: OnNow Pattern Matching Register 2

Note: This register is used to control and indirectly ac-
cess the Pattern Match RAM (PMR). When BCR45 is
written and the PMAT_MODE bit (bit 7) is 1, Pattern
Match logic is enabled. No bus accesses into PMR are
possible, and BCR46, BCR47, and all other bits in
BCR45 are ignored. When PMAT_MODE is set, a read
of BCR45, BCR46, or BCR47 returns all undefined bits
except for PMAT_MODE.

When BCR45 is written and the PMAT_MODE bit is 0,
the Pattern Match logic is disabled and accesses to the
PMR are possible. Bits 6-0 of BCR45 specify the ad-
dress of the PMR word to be accessed. Following the
write to BCR45, the PMR word may be read by reading
BCR45, BCR46 and BCR47 in any order. To write to
PMR word, the write to BCR45 must be followed by a
write to BCR46 and a write to BCR47 in that order to
complete the operation. The RAM will not actually be
written until the write to BCR47 is complete. The write
to BCR47 causes all 5 bytes (four bytes of BCR46-47
and the upper byte of the BCR45) to be written to what-
ever PMR word is addressed by bits 6:0 of BCR45.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-8 PMR_B2 Pattern Match RAM Byte 2. This
byte is written into or read from
Byte 2 of the Pattern Match RAM.

Read and write accessible al-
ways. PMR_B2 is undefined after
H_RESET, and is unaffected by
S_RESET and the STOP bit.

7-0 PMR_B1 Pattern Match RAM Byte 1. This
byte is written into or read from
Byte 1 of Pattern Match RAM.

Read and write accessible al-
ways. PMR_B1 is undefined after
H_RESET, and is unaffected by
S_RESET and the STOP bit.

BCR47: OnNow Pattern Matching Register 3

Note: This register is used to control and indirectly ac-
cess the Pattern Match RAM (PMR). When BCR45 is
written and the PMAT_MODE bit (bit 7) is 1, Pattern
Match logic is enabled. No bus accesses into PMR are
possible, and BCR46, BCR47, and all other bits in
BCR45 are ignored. When PMAT_MODE is set, a read
of BCR45, BCR46, or BCR47 returns all undefined bits
except for PMAT_MODE.

When BCR45 is written and the PMAT_MODE bit is 0,
the Pattern Match logic is disabled and accesses to the
PMR are possible. Bits 6-0 of BCR45 specify the ad-
dress of the PMR word to be accessed. Following the
write to BCR45, the PMR word may be read by reading
BCR45, BCR46 and BCR47 in any order. To write to
PMR word, the write to BCR45 must be followed by a
write to BCR46 and a write to BCR47 in that order to
complete the operation. The RAM will not actually be
written until the write to BCR47 is complete. The write
to BCR47 causes all 5 bytes (four bytes of BCR46-47
and the upper byte of the BCR45) to be written to what-
ever PMR word is addressed by bits 6:0 of BCR45.

When PMAT_MODE is 0, the contents of the word ad-
dressed by bits 6:0 of BCR45 can be read by reading
BCR45-47 in any order.

Bit Name Description

31-16 RES Reserved locations. Written as
zeros and read as undefined.

15-8 PMR_B4 Pattern Match RAM Byte 4. This
byte is written into or read from
Byte 4 of Pattern Match RAM.

Read and write accessible al-
ways. PMR_B4 is undefined after
H_RESET, and is unaffected by
S_RESET and the STOP bit.
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7-0 PMR_B3 Pattern Match RAM Byte 3. This
byte is written into or read from
Byte 3 of Pattern Match RAM.

Read and write accessible al-
ways. PMR_B3 is undefined after
H_RESET, and is unaffected by
S_RESET and the STOP bit.

Initialization Block
Note: When SSIZE32 (BCR20, bit 8) is set to 0, the
software structures are defined to be 16 bits wide. The
base address of the initialization block must be aligned
to a DWord boundary, i.e., CSR1, bit 1 and 0 must be

cleared to 0. When SSIZE32 is set to 0, the initialization
block looks like Table 37.

Note: The Am79C972 controller performs DWord ac-
cesses to read the initialization block. This statement is
always true, regardless of the setting of the SSIZE32
bit.

When SSIZE32 (BCR20, bit 8) is set to 1, the software
structures are defined to be 32 bits wide. The base ad-
dress of the initialization block must be aligned to a
DWord boundary, i.e., CSR1, bits 1 and 0 must be
cleared to 0. When SSIZE32 is set to 1, the initialization
block looks like Table 38.

RLEN and TLEN

When SSIZE32 (BCR20, bit 8) is set to 0, the software
structures are defined to be 16 bits wide, and the RLEN
and TLEN fields in the initialization block are each three
bits wide. The values in these fields determine the num-
ber of transmit and receive Descriptor Ring Entries
(DRE) which are used in the descriptor rings. Their

meaning is shown in Table 39. If a value other than those
listed in Table 39 is desired, CSR76 and CSR78 can be
written after initialization is complete.

When SSIZE32 (BCR20, bit 8) is set to 1, the software
structures are defined to be 32 bits wide, and the RLEN
and TLEN fields in the initialization block are each 4 bits
wide. The values in these fields determine the number

Table 37. Initialization Block (SSIZE32 = 0)

Address Bits 15-13 Bit 12 Bits 11-8 Bits 7-4 Bits 3-0

IADR+00h MODE 15-00

IADR+02h PADR 15-00

IADR+04h PADR 31-16

IADR+06h PADR 47-32

IADR+08h LADRF 15-00

IADR+0Ah LADRF 31-16

IADR+0Ch LADRF 47-32

IADR+0Eh LADRF 63-48

IADR+10h RDRA 15-00

IADR+12h RLEN 0 RES RDRA 23-16

IADR+14h TDRA 15-00

IADR+16h TLEN 0 RES TDRA 23-16

Table 38. Initialization Block (SSIZE32 = 1)

Address
Bits Bits Bits Bits Bits Bits Bits Bits

31-28 27-24 23-20 19-16 15-12 11-8 7-4 3-0

IADR+00h TLEN RES RLEN RES MODE

IADR+04h PADR 31-00

IADR+08h RES PADR 47-32

IADR+0Ch LADRF 31-00

IADR+10h LADRF 63-32

IADR+14h RDRA 31-00

IADR+18h TDRA 31-00
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of transmit and receive Descriptor Ring Entries (DRE)
which are used in the descriptor rings. Their meaning
is shown in Table 40.

If a value other than those listed in Table 40 is desired,
CSR76 and CSR78 can be written after initialization is
complete.

RDRA and TDRA

RDRA and TDRA indicate where the transmit and re-
ceive descriptor rings begin. Each DRE must be located
at a 16-byte address boundary when SSIZE32 is set to
1 (BCR20, bit 8). Each DRE must be located at an 8-
byte address boundary when SSIZE32 is set to 0
(BCR20, bit 8).

LADRF

The Logical Address Filter (LADRF) is a 64-bit mask
that is used to accept incoming Logical Addresses. If

the first bit in the incoming address (as transmitted on
the wire) is a 1, it indicates a logical address. If the first
bit is a 0, it is a physical address and is compared
against the physical address that was loaded through
the initialization block.

A logical address is passed through the CRC generator,
producing a 32-bit result. The high order 6 bits of the
CRC is used to select one of the 64 bit positions in the
Logical Address Filter. If the selected filter bit is set, the
address is accepted and the frame is placed into mem-
ory.

The Logical Address Filter is used in multicast address-
ing schemes. The acceptance of the incoming frame
based on the filter value indicates that the message may
be intended for the node. It is the node’s responsibility
to determine if the message is actually intended for the
node by comparing the destination address of the stored
message with a list of acceptable logical addresses.

If the Logical Address Filter is loaded with all zeros and
promiscuous mode is disabled, all incoming logical ad-
dresses except broadcast will be rejected. If the
DRCVBC bit (CSR15, bit 14) is set as well, the broad-
cast packets will be rejected. See Figure 52.

PADR

This 48-bit value represents the unique node address
assigned by the ISO 8802-3 (IEEE/ANSI 802.3) and
used for internal address comparison. PADR[0] is com-
pared with the first bit in the destination address of the
incoming frame. It must be 0 since only the destination
address of a unicast frames is compared to PADR. The
six hex-digit nomenclature used by the ISO 8802-3
(IEEE/ANSI 802.3) maps to the Am79C972 PADR reg-
ister as follows: the first byte is compared with
PADR[7:0], with PADR[0] being the least significant bit
of the byte. The second ISO 8802-3 (IEEE/ANSI 802.3)
byte is compared with PADR[15:8], again from the least
significant bit to the most significant bit, and so on. The
sixth byte is compared with PADR[47:40], the least sig-
nificant bit being PADR[40].

Mode

The mode register field of the initialization block is cop-
ied into CSR15 and interpreted according to the de-
scription of CSR15.

Table 39. R/TLEN Decoding (SSIZE32 = 0)

R/TLEN Number of DREs
000 1
001 2
010 4
011 8
100 16
101 32
110 64
111 128

Table 40. R/TLEN Decoding (SSIZE32 = 1)

R/TLEN Number of DREs
0000 1
0001 2
0010 4
0011 8
0100 16
0101 32
0110 64
0111 128
1000 256
1001 512
11XX 512
1X1X 512
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Figure 52. Address Match Logic 

Receive Descriptors
When SWSTYLE (BCR20, bits 7-0) is set to 0, then the
software structures are defined to be 16 bits wide, and
receive descriptors look like Table 41 (CRDA = Current
Receive Descriptor Address). 

When SWSTYLE (BCR 20, bits 7-0) is set to 2, then the
software structures are defined to be 32 bits wide, and

receive descriptors look like Table 42 (CRDA = Current
Receive Descriptor Address).

When SWSTYLE (BCR 20, bits 7-0) is set to 3, then the
software structures are defined to be 32 bits wide, and
receive descriptors look like Table 43 (CRDA = Current
Receive Descriptor Address).

Table 41. Receive Descriptor (SWSTYLE = 0)

Table 43. Receive Descriptor (SWSTYLE = 3)

1
CRC
GEN

SEL

31 26

MUX

63 0

64

Match = 1 Packet Accepted
Match = 0 Packet Rejected

Match

Logical
Address Filter

(LADRF)

0

6

32-Bit Resultant CRC

1 0

Received Message
Destination Address

47

21485C-55

Address 15 14 13 12 11 10 9 8 7-0
CRDA+00h RBADR[15:0]
CRDA+02h OWN ERR FRAM OFLO CRC BUFF STP ENP RBADR[23:16]
CRDA+04h 1 1 1 1 BCNT
CRDA+06h 0 0 0 0 MCNT

Table 42. Receive Descriptor (SWSTYLE = 2)

Address 31 30 29 28 27 26 25 24 23 22 21 20 19-16 15-12 11-0
CRDA+00h RBADR[31:0]

CRDA+04h OWN ERR
FRA

M
OFL

O
CRC

BUF
F

STP ENP BPE PAM LAFM BAM RES 1111 BCNT

CRDA+08h RES RFRTAG[14:0] 0000 MCNT
CRDA+0Ch USER SPACE

Address 31 30 29 28 27 26 25 24 23 22 21 20 19-16 15-12 11-0
CRDA+00h RES RFRTAG[14:0] 0000 MCNT

CRDA+04h OWN ERR
FRA

M
OFL

O
CRC

BUF
F

STP ENP BPE PAM LAFM BAM RES 1111 BCNT

CRDA+08h RBADR[31:0]
CRDA+0Ch USER SPACE
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RMD0

Bit Name Description

31-0 RBADR Receive Buffer address. This field
contains the address of the re-
ceive buffer that is associated
with this descriptor.

RMD1

Bit Name Description

31 OWN This bit indicates whether the de-
scriptor entry is owned by the
host (OWN = 0) or by the
Am79C972 controller (OWN = 1).
The Am79C972 controller clears
the OWN bit after filling the buffer
that the descriptor points to. The
host sets the OWN bit after emp-
tying the buffer.

Once the Am79C972 controller or
host has relinquished ownership
of a buffer, it must not change any
field in the descriptor entry.

30 ERR ERR is the OR of FRAM, OFLO,
CRC, BUFF, or BPE. ERR is set
by the Am79C972 controller and
cleared by the host.

29 FRAM Framing error indicates that the
incoming frame contains a non-
integer multiple of eight bits and
there was an FCS error. If there
was no FCS error on the incom-
ing frame, then FRAM will not be
set even if there was a non-
integer multiple of eight bits in the
frame. FRAM is not valid in inter-
nal loopback mode. FRAM is val-
id only when ENP is set and
OFLO is not. FRAM is set by the
Am79C972 controller and
cleared by the host.

28 OFLO Overflow error indicates that the
receiver has lost all or part of the
incoming frame, due to an inabili-
ty to move data from the receive
FIFO into a memory buffer before
the internal FIFO overflowed.
OFLO is set by the Am79C972
controller and cleared by the
host.

27 CRC CRC indicates that the receiver
has detected a CRC (FCS) error

on the incoming frame. CRC is
valid only when ENP is set and
OFLO is not. CRC is set by the
Am79C972 controller and
cleared by the host. CRC will also
be set when Am79C972 receives
an RX_ER indication from the ex-
ternal PHY through the MII.

26 BUFF Buffer error is set any time the
Am79C972 controller does not
own the next buffer while data
chaining a received frame. This
can occur in either of two ways:

1. The OWN bit of the next buffer
is 0.

2. FIFO overflow occurred before
the Am79C972 controller was
able to read the OWN bit of
the next descriptor.

If a Buffer Error occurs, an Over-
flow Error may also occur inter-
nally in the FIFO, but will not be
reported in the descriptor status
entry unless both BUFF and
OFLO errors occur at the same
time. BUFF is set by the
Am79C972 controller and
cleared by the host.

25 STP Start of Packet indicates that this
is the first buffer used by the
Am79C972 controller for this
frame. If STP and ENP are both
set to 1, the frame fits into a single
buffer. Otherwise, the frame is
spread over more than one buff-
er. When LAPPEN (CSR3, bit 5)
is cleared to 0, STP is set by the
Am79C972 controller and
cleared by the host. When LAP-
PEN is set to 1, STP must be set
by the host.

24 ENP End of Packet indicates that this
is the last buffer used by the
Am79C972 controller for this
frame. It is used for data chaining
buffers. If both STP and ENP are
set, the frame fits into one buffer
and there is no data chaining.
ENP is set by the Am79C972
controller and cleared by the
host.
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23 BPE Bus Parity Error is set by the
Am79C972 controller when a par-
ity error occurred on the bus inter-
face during data transfers to a
receive buffer. BPE is valid only
when ENP, OFLO, or BUFF are
set. The Am79C972 controller will
only set BPE when the advanced
parity error handling is enabled
by setting APERREN (BCR20, bit
10) to 1. BPE is set by the
Am79C972 controller and
cleared by the host.

This bit does not exist when the
Am79C972 controller is pro-
grammed to use 16-bit software
structures for the descriptor ring
entries (BCR20, bits 7-0, SW-
STYLE is cleared to 0).

22 PAM Physical Address Match is set by
the Am79C972 controller when it
accepts the received frame due
to a match of the frame’s destina-
tion address with the content of
the physical address register.
PAM is valid only when ENP is
set. PAM is set by the Am79C972
controller and cleared by the
host.

This bit does not exist when the
Am79C972 controller is pro-
grammed to use 16-bit software
structures for the descriptor ring
entries (BCR20, bits 7-0, SW-
STYLE is cleared to 0).

21 LAFM Logical Address Filter Match is
set by the Am79C972 controller
when it accepts the received
frame based on the value in the
logical address filter register.
LAFM is valid only when ENP is
set. LAFM is set by the
Am79C972 controller and
cleared by the host.

Note that if DRCVBC (CSR15, bit
14) is cleared to 0, only BAM, but
not LAFM will be set when a
Broadcast frame is received,
even if the Logical Address Filter
is programmed in such a way that
a Broadcast frame would pass

the hash filter. If DRCVBC is set
to 1 and the Logical Address Fil-
ter is programmed in such a way
that a Broadcast frame would
pass the hash filter, LAFM will be
set on the reception of a Broad-
cast frame.

This bit does not exist when the
Am79C972 controller is pro-
grammed to use 16-bit software
structures for the descriptor ring
entries (BCR20, bits 7-0, SW-
STYLE is cleared to 0).

20 BAM Broadcast Address Match is set
by the Am79C972 controller
when it accepts the received
frame, because the frame’s desti-
nation address is of the type
’Broadcast.’ BAM is valid only
when ENP is set. BAM is set by
the Am79C972 controller and
cleared by the host.

This bit does not exist when the
Am79C972 controller is pro-
grammed to use 16-bit software
structures for the descriptor ring
entries (BCR20, bits 7-0, SW-
STYLE is cleared to 0).

19-16 RES Reserved locations. These loca-
tions should be read and written
as zeros.

15-12 ONES These four bits must be written as
ones. They are written by the host
and unchanged by the
Am79C972 controller.

11-0 BCNT Buffer Byte Count is the length of
the buffer pointed to by this de-
scriptor, expressed as the two’s
complement of the length of the
buffer. This field is written by the
host and unchanged by the
Am79C972 controller.

RMD2

Bit Name Description

31 ZERO This field is reserved. The
Am79C972 controller will write a
zero to this location.
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30-16 RFRTAG Receive Frame Tag. Indicates
the Receive Frame Tag applied
from the EADI interface. This field
is user defined and has a default
value of all zeros. When RX-
FRTG (CSR7, bit 14) is set to 0,
RFRTAG will be read as all zeros.
See the section on Receive
Frame Tagging for details.

15-12 ZEROS This field is reserved. Am79C972
controller will write zeros to these
locations.

11-0 MCNT Message Byte Count is the length
in bytes of the received message,
expressed as an unsigned binary
integer. MCNT is valid only when
ERR is clear and ENP is set.
MCNT is written by the
Am79C972 controller and
cleared by the host.  Note: This is
a 13-bit internal counter.

RMD3

Bit Name Description

31-0 US User Space. Reserved for user
defined space.

Transmit Descriptors
When SWSTYLE (BCR20, bits 7-0) is set to 0, the soft-
ware structures are defined to be 16 bits wide, and trans-
mit descriptors look like Table 44 (CXDA = Current
Transmit Descriptor Address).

When SWSTYLE (BCR 20, bits 7-0) is set to 2, the
software structures are defined to be 32 bits wide, and
transmit descriptors look like Table 45 (CXDA = Current
Transmit Descriptor Address).

When SWSTYLE (BCR 20, bits 7-0) is set to 3, then the
software structures are defined to be 32 bits wide, and
transmit descriptors look like Table 46 (CXDA = Current
Transmit Descriptor Address).

Table 44. Transmit Descriptor (SWSTYLE = 0)

Address 15 14 13 12 11 10 9 8 7-0
CXDA+00h TBADR[15:0]

CXDA+02h OWN ERR
ADD_
FCS

MORE/
LTINT

ONE DEF STP ENP TBADR[23:16]

CXDA+04h 1 1 1 1 BCNT

CXDA+06h BUFF UFLO
EX

DEF
LCOL LCAR RTRY TDR

Table 45. Transmit Descriptor (SWSTYLE = 2)

Address 31 30 29 28 27 26 25 24 23 22-16 15-12 11-4 3-0
CXDA+00h TBADR[31:0]

CXDA+04h OWN ERR
ADD_
FCS

MORE/
LTINT

ONE DEF STP ENP BPE RES 1111 BCNT

CXDA+08h BUFF UFLO
EX

DEF
LCOL LCAR RTRY RES RES RES RES RES RES TRC

CXDA+0Ch USER SPACE

Table 46. Transmit Descriptor (SWSTYLE = 3)

Address 31 30 29 28 27 26 25 24 23 22-16 15-12 11-4 3-0

CXDA+00h BUFF UFLO
EX

DEF
LCOL LCAR RTRY RES RES TRC

CXDA+04h OWN ERR
ADD_
FCS

MORE/
LTINT

ONE DEF STP ENP BPE RES 1111 BCNT

CXDA+08h TBADR[31:0]
CXDA+0Ch USER SPACE
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TMD0

Bit Name Description

31-0 TBADR Transmit Buffer address. This
field contains the address of the
transmit buffer that is associated
with this descriptor.

TMD1

Bit Name Description

31 OWN This bit indicates whether the de-
scriptor entry is owned by the
host (OWN = 0) or by the
Am79C972 controller (OWN = 1).
The host sets the OWN bit after
filling the buffer pointed to by the
descriptor entry. The Am79C972
controller clears the OWN bit af-
ter transmitting the contents of
the buffer. Both the Am79C972
controller and the host must not
alter a descriptor entry after it has
relinquished ownership.

30 ERR ERR is the OR of UFLO, LCOL,
LCAR, RTRY or BPE. ERR is set
by the Am79C972 controller and
cleared by the host. This bit is set
in the current descriptor when the
error occurs and, therefore, may
be set in any descriptor of a
chained buffer transmission.

29 ADD_FCS ADD_FCS dynamically controls
the generation of FCS on a frame
by frame basis. This bit should be
set with the ENP bit. However, for
backward compatibility, it is rec-
ommended that this bit be set for
every descriptor of the intended
frame. When ADD_FCS is set,
the state of DXMTFCS is ignored
and transmitter FCS generation is
activated. When ADD_FCS is
cleared to 0, FCS generation is
controlled by DXMTFCS. When
APAD_XMT (CSR4, bit 11) is set
to 1, the setting of ADD_FCS has
no effect on frames shorter than
64 bytes. ADD_FCS is set by the
host, and is not changed by the
Am79C972 controller. This is a
reserved bit in the C-LANCE
(Am79C90) controller.

28 MORE/LTINT Bit 28 always functions as
MORE. The value of MORE is

written by the Am79C972 control-
ler and is read by the host. When
LTINTEN is cleared to 0 (CSR5,
bit 14), the Am79C972 controller
will never look at the contents of
bit 28, write operations by the
host have no effect. When LTINT-
EN is set to 1 bit 28 changes its
function to LTINT on host write
operations and on Am79C972
controller read operations.

MORE MORE indicates that more than
one retry was needed to transmit
a frame. The value of MORE is
written by the Am79C972 control-
ler. This bit has meaning only if
the ENP bit is set.

LTINT LTINT is used to suppress inter-
rupts after successful transmis-
sion on selected frames. When
LTINT is cleared to 0 and ENP is
set to 1, the Am79C972 controller
will not set TINT (CSR0, bit 9) af-
ter a successful transmission.
TINT will only be set when the
last descriptor of a frame has
both LTINT and ENP set to 1.
When LTINT is cleared to 0, it will
only cause the suppression of in-
terrupts for successful transmis-
sion. TINT will always be set if the
transmission has an error. The
LTINTEN overrides the function
of TOKINTD (CSR5, bit 15).

27 ONE ONE indicates that exactly one
retry was needed to transmit a
frame. ONE flag is not valid when
LCOL is set. The value of the
ONE bit is written by the
Am79C972 controller. This bit
has meaning only if the ENP bit is
set.

26 DEF Deferred indicates that the
Am79C972 controller had to de-
fer while trying to transmit a
frame. This condition occurs if the
channel is busy when the
Am79C972 controller is ready to
transmit. DEF is set by the
Am79C972 controller and
cleared by the host.

25 STP Start of Packet indicates that this
is the first buffer to be used by the
Am79C972 controller for this
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frame. It is used for data chaining
buffers. The STP bit must be set
in the first buffer of the frame, or
the Am79C972 controller will skip
over the descriptor and poll the
next descriptor(s) until the OWN
and STP bits are set. STP is set
by the host and is not changed by
the Am79C972 controller.

24 ENP End of Packet indicates that this
is the last buffer to be used by the
Am79C972 controller for this
frame. It is used for data chaining
buffers. If both STP and ENP are
set, the frame fits into one buffer
and there is no data chaining.
ENP is set by the host and is not
changed by the Am79C972 con-
troller.

23 BPE Bus Parity Error is set by the
Am79C972 controller when a par-
ity error occurred on the bus inter-
face during a data transfers from
the transmit buffer associated
with this descriptor. The
Am79C972 controller will only set
BPE when the advanced parity
error handling is enabled by set-
ting APERREN (BCR20, bit 10) to
1. BPE is set by the Am79C972
controller and cleared by the
host.

This bit does not exist, when the
Am79C972 controller is pro-
grammed to use 16-bit software
structures for the descriptor ring
entries (BCR20, bits 7-0, SW-
STYLE is cleared to 0).

22-16 RES Reserved locations.

15-12 ONES These four bits must be written as
ones. This field is written by the
host and unchanged by the
Am79C972 controller.

11-00 BCNT Buffer Byte Count is the usable
length of the buffer pointed to by
this descriptor, expressed as the
two’s complement of the length of
the buffer. This is the number of
bytes from this buffer that will be
transmitted by the Am79C972
controller. This field is written by
the host and is not changed by

the Am79C972 controller. There
are no minimum buffer size re-
strictions.

TMD2

Bit Name Description

31 BUFF Buffer error is set by the
Am79C972 controller during
transmission when the
Am79C972 controller does not
find the ENP flag in the current
descriptor and does not own the
next descriptor. This can occur in
either of two ways:

1. The OWN bit of the next buffer
is 0.

2. FIFO underflow occurred be-
fore the Am79C972 controller ob-
tained the STATUS byte
(TMD1[31:24]) of the next de-
scriptor. BUFF is set by the
Am79C972 controller and
cleared by the host.

If a Buffer Error occurs, an Un-
derflow Error will also occur.
BUFF is set by the Am79C972
controller and cleared by the
host.

30 UFLO Underflow error indicates that the
transmitter has truncated a mes-
sage because it could not read
data from memory fast enough.
UFLO indicates that the FIFO has
emptied before the end of the
frame was reached.

When DXSUFLO (CSR3, bit 6) is
cleared to 0, the transmitter is
turned off when an UFLO error
occurs (CSR0, TXON = 0).

When DXSUFLO is set to 1, the
Am79C972 controller gracefully
recovers from an UFLO error. It
scans the transmit descriptor ring
until it finds the start of a new
frame and starts a new transmis-
sion.

UFLO is set by the Am79C972
controller and cleared by the
host.
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29 EXDEF Excessive Deferral. Indicates that
the transmitter has experienced
Excessive Deferral on this trans-
mit frame, where Excessive De-
ferral is defined in the ISO 8802-3
(IEEE/ANSI 802.3) standard. Ex-
cessive Deferral will also set the
interrupt bit EXDINT (CSR5, bit
7).

28 LCOL Late Collision indicates that a col-
lision has occurred after the first
channel slot time has elapsed.
The Am79C972 controller does
not retry on late collisions. LCOL
is set by the Am79C972 controller
and cleared by the host.

27 LCAR Loss of Carrier is set when the
carrier is lost during an
Am79C972 controller initiated
transmission when in GPSI mode
and the device is operating in
half-duplex mode. The
Am79C972 controller does not
retry upon loss of carrier. It will
continue to transmit the whole
frame until done. LCAR will not
be set when the device is operat-
ing in full-duplex mode and the
GPSI port is active. LCAR is not
valid in Internal Loopback Mode.
LCAR is set by the Am79C972
controller and cleared by the
host.

In MII mode, LCAR will be set
when the PHY is in Link Fail state
during transmission.

26 RTRY Retry error indicates that the
transmitter has failed after 16 at-
tempts to successfully transmit a
message, due to repeated colli-
sions on the medium. If DRTY is
set to 1 in the MODE register,
RTRY will set after one failed
transmission attempt. RTRY is
set by the Am79C972 controller
and cleared by the host.

25-4 RES Reserved locations.

3-0 TRC Transmit Retry Count. Indicates
the number of transmit retries of
the associated packet. The maxi-
mum count is 15. However, if a
RETRY error occurs, the count
will roll over to 0. 

In this case only, the Transmit
Retry Count value of 0 should be
interpreted as meaning 16. TRC
is written by the Am79C972 con-
troller into the last transmit de-
scriptor of a frame, or when an
error terminates a frame. Valid
only when OWN is cleared to 0.

TMD3

Bit Name Description

31-0 US User Space. Reserved for user
defined space.
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REGISTER SUMMARY

PCI Configuration Registers

Note: RO = read only, RW = read/write, x = revision dependent

Offset Name
Width
in Bit

Access
Mode

Default
Value

00h PCI Vendor ID 16 RO 1022h

02h PCI Device ID 16 RO 2000h

04h PCI Command 16 RW 0000h

06h PCI Status 16 RW 0290h

08h PCI Revision ID 8 RO 3xh

09h PCI Programming IF 8 RO 00h

0Ah PCI Sub-Class 8 RO 00h

0Bh PCI Base-Class 8 RO 02h

0Ch Reserved 8 RO 00h

0Dh PCI Latency Timer 8 RW 00h

0Eh PCI Header Type 8 RO 00h

0Fh Reserved 8 RO 00h

10h PCI I/O Base Address 32 RW 0000 0001h

14h PCI Memory Mapped I/O Base Address 32 RW 0000 0000h

18h - 2Bh Reserved 8 RO 00h

2Ch PCI Subsystem Vendor ID 16 RO 00h

2Eh PCI Subsystem ID 16 RO 00h

30h PCI Expansion ROM Base Address 32 RW 0000 0000h

34h Capabilities Pointer 8 RO 40h

31h - 3Bh Reserved 8 RO 00h

3Ch PCI Interrupt Line 8 RW 00h

3Dh PCI Interrupt Pin 8 RO 01h

3Eh PCI MIN_GNT 8 RO 06h

3Fh PCI MAX_LAT 8 RO FFh

40h PCI Capability Identifier 8 RO 01h

41h PCI Next Item Pointer 8 RO 00h

42h PCI Power Management Capabilities 16 RO 00h

44h PCI Power Management Control/Status 8 RO 00h

46h PCI PMCSR Bridge Support Extensions 8 RO 00h

47h PCI Data 8 RO 00h

48h - FFh Reserved 8 RO 00h
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Control and Status Registers

Note:
u = undefined value, R = Running register, S = Setup register, T = Test register; all default values are in hexadecimal format.

RAP
Addr Symbol Default Value Comments Use

00 CSR0 uuuu 0004 Am79C972 Controller Status Register R

01 CSR1 uuuu uuuu Lower IADR: maps to location 16 S

02 CSR2 uuuu uuuu Upper IADR: maps to location 17 S

03 CSR3 uuuu 0000 Interrupt Masks and Deferral Control S

04 CSR4 uuuu 0115 Test and Features Control R

05 CSR5 uuuu 0000 Extended Control and Interrupt 1 R

06 CSR6 uuuu uuuu RXTX: RX/TX Encoded Ring Lengths S

07 CSR7 0uuu 0000 Extended Control and Interrupt 1 R

08 CSR8 uuuu uuuu LADRF0: Logical Address Filter — LADRF[15:0] S

09 CSR9 uuuu uuuu LADRF1: Logical Address Filter — LADRF[31:16] S

10 CSR10 uuuu uuuu LADRF2: Logical Address Filter — LADRF[47:32] S

11 CSR11 uuuu uuuu LADRF3: Logical Address Filter — LADRF[63:48] S

12 CSR12 uuuu uuuu PADR0: Physical Address Register — PADR[15:0][ S

13 CSR13 uuuu uuuu PADR1: Physical Address Register — PADR[31:16] S

14 CSR14 uuuu uuuu PADR2: Physical Address Register — PADR[47:32] S

15 CSR15
see register 
description

MODE: Mode Register S

16 CSR16 uuuu uuuu IADRL: Base Address of INIT Block Lower (Copy) T

17 CSR17 uuuu uuuu IADRH: Base Address of INIT Block Upper (Copy) T

18 CSR18 uuuu uuuu CRBAL: Current RCV Buffer Address Lower T

19 CSR22 uuuu uuuu CRBAU: Current RCV Buffer Address Upper T

20 CSR20 uuuu uuuu CXBAL: Current XMT Buffer Address Lower T

21 CSR21 uuuu uuuu CXBAU: Current XMT Buffer Address Upper T

22 CSR22 uuuu uuuu NRBAL: Next RCV Buffer Address Lower T

23 CSR23 uuuu uuuu NRBAU: Next RCV Buffer Address Upper T

24 CSR24 uuuu uuuu BADRL: Base Address of RCV Ring Lower S

25 CSR25 uuuu uuuu BADRU: Base Address of RCV Ring Upper S

26 CSR26 uuuu uuuu NRDAL: Next RCV Descriptor Address Lower T

27 CSR27 uuuu uuuu NRDAU: Next RCV Descriptor Address Upper T

28 CSR28 uuuu uuuu CRDAL: Current RCV Descriptor Address Lower T

29 CSR29 uuuu uuuu CRDAU: Current RCV Descriptor Address Upper T

30 CSR30 uuuu uuuu BADXL: Base Address of XMT Ring Lower S

31 CSR31 uuuu uuuu BADXU: Base Address of XMT Ring Upper S

32 CSR32 uuuu uuuu NXDAL: Next XMT Descriptor Address Lower T

33 CSR33 uuuu uuuu NXDAU: Next XMT Descriptor Address Upper T
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Control and Status Registers (Continued)

RAP
Addr Symbol

Default Value 
After H_RESET Comments Use

34 CSR34 uuuu uuuu CXDAL: Current XMT Descriptor Address Lower T

35 CSR35 uuuu uuuu CXDAU: Current XMT Descriptor Address Upper T

36 CSR36 uuuu uuuu NNRDAL: Next Next Receive Descriptor Address Lower T

37 CSR37 uuuu uuuu NNRDAU: Next Next Receive Descriptor Address Upper T

38 CSR38 uuuu uuuu NNXDAL: Next Next Transmit Descriptor Address Lower T

39 CSR39 uuuu uuuu NNXDAU: Next Next Transmit Descriptor Address Upper T

40 CSR40 uuuu uuuu CRBC: Current Receive Byte Count T

41 CSR41 uuuu uuuu CRST: Current Receive Status T

42 CSR42 uuuu uuuu CXBC: Current Transmit Byte T

43 CSR43 uuuu uuuu CXST: Current Transmit Status T

44 CSR44 uuuu uuuu NRBC: Next RCV Byte Count T

45 CSR45 uuuu uuuu NRST: Next RCV Status T

46 CSR46 uuuu uuuu TXPOLL: Transmit Poll Time Counter T

47 CSR47 uuuu uuuu TXPI: Transmit Polling Interval S

48 CSR48 uuuu uuuu RXPOLL: Receive Poll Time Counter T

49 CSR49 uuuu uuuu RXPI: Receive Polling Interval S

50 CSR50 uuuu uuuu Reserved

51 CSR51 uuuu uuuu Reserved

52 CSR52 uuuu uuuu Reserved

53 CSR53 uuuu uuuu Reserved

54 CSR54 uuuu uuuu Reserved

55 CSR55 uuuu uuuu Reserved

56 CSR56 uuuu uuuu Reserved

57 CSR57 uuuu uuuu Reserved

58 CSR58
see register 
description

SWS: Software Style S

59 CSR59 uuuu uuuu Reserved T

60 CSR60 uuuu uuuu PXDAL: Previous XMT Descriptor Address Lower T

61 CSR61 uuuu uuuu PXDAU: Previous XMT Descriptor Address Upper T

62 CSR62 uuuu uuuu PXBC: Previous Transmit Byte Count T

63 CSR63 uuuu uuuu PXST: Previous Transmit Status T

64 CSR64 uuuu uuuu NXBAL: Next XMT Buffer Address Lower T

65 CSR65 uuuu uuuu NXBAU: Next XMT Buffer Address Upper T

66 CSR66 uuuu uuuu NXBC: Next Transmit Byte Count T

67 CSR67 uuuu uuuu NXST: Next Transmit Status T

68 CSR68 uuuu uuuu Reserved

69 CSR69 uuuu uuuu Reserved

70 CSR70 uuuu uuuu Reserved
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Control and Status Registers (Continued)

RAP
Addr Symbol

Default Value 
After H_RESET Comments Use

71 CSR71 uuuu uuuu Reserved

72 CSR72 uuuu uuuu RCVRC: RCV Ring Counter T

73 CSR73 uuuu uuuu Reserved

74 CSR74 uuuu uuuu XMTRC: XMT Ring Counter T

75 CSR75 uuuu uuuu Reserved

76 CSR76 uuuu uuuu RCVRL: RCV Ring Length S

77 CSR77 uuuu uuuu Reserved

78 CSR78 uuuu uuuu XMTRL: XMT Ring Length S

79 CSR79 uuuu uuuu Reserved

80 CSR80 uuuu 1410 DMATCFW: DMA Transfer Counter and FIFO Threshold S

81 CSR81 uuuu uuuu Reserved

82 CSR82 uuuu uuuu Transmit Descriptor Pointer Address Lower S

83 CSR83 uuuu uuuu Reserved

84 CSR84 uuuu uuuu DMABA: Address Register Lower T

85 CSR85 uuuu uuuu DMABA: Address Register Upper T

86 CSR86 uuuu uuuu DMABC: Buffer Byte Counter T

87 CSR87 uuuu uuuu Reserved

88 CSR88 x262 4003 Chip ID Register Lower T

89 CSR89 uuuu x262 Chip ID Register Upper T

90 CSR90 uuuu uuuu Reserved

91 CSR91 uuuu uuuu Reserved T

92 CSR92 uuuu uuuu RCON: Ring Length Conversion T

93 CSR93 uuuu uuuu Reserved

94 CSR94 uuuu uuuu Reserved

95 CSR95 uuuu uuuu Reserved

96 CSR96 uuuu uuuu Reserved

97 CSR97 uuuu uuuu Reserved

98 CSR98 uuuu uuuu Reserved

99 CSR99 uuuu uuuu Reserved

100 CSR100 uuuu 0200 Bus Timeout S

101 CSR101 uuuu uuuu Reserved

102 CSR102 uuuu uuuu Reserved

103 CSR103 uuuu 0105 Reserved

104 CSR104 uuuu uuuu Reserved

105 CSR105 uuuu uuuu Reserved

106 CSR106 uuuu uuuu Reserved

107 CSR107 uuuu uuuu Reserved
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Control and Status Registers (Concluded)

RAP
Addr Symbol

Default Value 
After H_RESET Comments Use

108 CSR108 uuuu uuuu Reserved

109 CSR109 uuuu uuuu Reserved

110 CSR110 uuuu uuuu Reserved

111 CSR111 uuuu uuuu Reserved

112 CSR112 uuuu uuuu Missed Frame Count R

113 CSR113 uuuu uuuu Reserved

114 CSR114 uuuu uuuu Received Collision Count R

115 CSR115 uuuu uuuu Reserved

116 CSR116 0000 0000 OnNow Miscellaneous S

117 CSR117 uuuu uuuu Reserved

118 CSR118 uuuu uuuu Reserved

119 CSR119 uuuu 0105 Reserved

120 CSR120 uuuu uuuu Reserved

121 CSR121 uuuu uuuu Reserved

122 CSR226 uuuu 0000 Receive Frame Alignment Control S

123 CSR237 uuuu uuuu Reserved

124 CSR248 uuuu 0000 Test Register 1 T

125 CSR125 003c 0060 MAC Enhanced Configuration Control T

126 CSR126 uuuu uuuu Reserved

127 CSR127 uuuu uuuu Reserved
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Bus Configuration Registers
Writes to those registers marked as “Reserved” will have no effect. Reads from these locations will produce unde-
fined values.

RAP
 

Mnemonic Default Name
Programmability

User EEPROM
0 MSRDA 0005h Reserved No No
1 MSWRA 0005h Reserved No No
2 MC 0002h Miscellaneous Configuration Yes Yes
3 Reserved N/A Reserved No No
4 LED0 00C0h LED0 Status Yes Yes
5 LED1 0084h LED1 Status Yes Yes
6 LED2 0088h LED2 Status Yes Yes
7 LED3 0090h LED3 Status Yes Yes
8 Reserved N/A Reserved No No
9 FDC 0000h Full-Duplex Control Yes Yes

10-15 Reserved N/A Reserved No No
16 IOBASEL N/A Reserved No No
17 IOBASEU N/A Reserved No No
18 BSBC 9001h Burst and Bus Control Yes Yes
19 EECAS 0002h EEPROM Control and Status Yes No
20 SWS 0200h Software Style Yes No
22 PCILAT FF06h PCI Latency Yes Yes
23 PCISID 0000h PCI Subsystem ID No Yes
24 PCISVID 0000h PCI Subsystem Vendor ID No Yes
25 SRAMSIZ 0000h SRAM Size Yes Yes
26 SRAMB 0000h SRAM Boundary Yes Yes
27 SRAMIC 0000h SRAM Interface Control Yes Yes
28 EBADDRL N/A Expansion Bus Address Lower Yes No
29 EBADDRU N/A Expansion Bus Address Upper Yes No
30 EBDR N/A Expansion Bus Data Port Yes No
31 STVAL FFFFh Software Timer Value Yes No
32 MIICAS 0000h MII Control and Status Yes Yes
33 MIIADDR N/A MII Address Yes Yes
34 MIIMDR N/A MII Management Data Yes No
35 PCIVID 1022h PCI Vendor ID No Yes

36 PMC_A C811h
PCI Power Management Capabilities 
(PMC) Alias Register

No Yes

37 DATA0 0000h PCI DATA Register Zero Alias Register No Yes
38 DATA1 0000h PCI DATA Register One Alias Register No Yes
39 DATA2 0000h PCI DATA Register Two Alias Register No Yes
40 DATA3 0000h PCI DATA Register Three Alias Register No Yes
41 DATA4 0000h PCI DATA Register Four Alias Register No Yes
42 DATA5 0000h PCI DATA Register Five Alias Register No Yes
43 DATA6 0000h PCI DATA Register Six Alias Register No Yes
44 DATA7 0000h PCI DATA Register Seven Alias Register No Yes
45 PMR1 N/A Pattern Matching Register 1 Yes No
46 PMR2 N/A Pattern Matching Register 2 Yes No
47 PMR3 N/A Pattern Matching Register 3 Yes No
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REGISTER PROGRAMMING SUMMARY

Am79C972 Programmable Registers
Am79C972 Control and Status Registers

Register Contents 
CSR0 Status and control bits: (DEFAULT = 0004)

8000  ERR
4000  --
2000  CERR
1000  MISS

0800       MERR
0400       RINT
0200       TINT
0100I       IDON

0080       INTR
0040        IENA

0020       RXON
0010        TXON

0008         TDMD
0004         STOP
0002          STRT

0001           INIT
CSR1 Lower IADR (Maps to CSR 16)
CSR2 Upper IADR (Maps to CSR 17)
CSR3 Interrupt masks and Deferral Control: (DEFAULT = 0)

8000 --
4000      --
2000      --
1000      MISSM

0800 MERRM
0400 RINTM
0200 TINTM
0100 IDONM

0080 --
0040 DXSUFLO
0020 LAPPEN
0010 DXMT2PD

0008 EMBA
0004 BSWP
0002 --
0001 --

CSR4 Interrupt masks, configuration and status bits: (DEFAULT = 0115)
8000          --
4000          DMAPLUS
2000          --
1000           TXDPOLL

0800       APAD_XMT
0400       ASTRP_RCV
0200       MFCO
0100        MFCOM

0080 UNITCMD
0040 UNIT
0020 RCVCCO
0010         RCVCCOM

0008 TXSTRT
0004 TXSTRTM
0002 --
0001 --

CSR5 Extended Interrupt masks, configuration and status bits: (DEFAULT = 0XXX)
8000 TOKINTD
4000 LTINTEN
2000 --
1000 --

0800       SINT
0400       SINTE
0200       --
0100       --

0080 EXDINT
0040 EXDINTE
0020 MPPLBA
0010        MPINT

0008 MPINTE
0004 MPEN
0002 MPMODE
0001 SPND

CSR7 Extended Interrupt masks, configuration and status bits: (DEFAULT = 0000)
8000          FASTSPND
4000          RXFRMTG
2000          RDMD
1000           RXDPOLL

0800       STINT
0400       STINTE
0200       MREINT
0100       MREINTE

0080 MAPINT
0040 MAPINTE
0020 MCCINT
0010        MCCINTE

0008 MCCIINT
0004 MCCIINTE
0002 MIIPDTINT
0001         MIIPDTNTE

CSR8 - CSR11 Logical Address Filter
CSR12 - CSR14 Physical Address Register

CSR15

MODE: (DEFAULT = 0)

bits [8:7] = PORTSEL, Port Selection

10 GPSI port

11 Media Independent Interface
8000 PROM
4000 DRCVBC
2000 DRCVPA
1000 --

0800           --
0400           --
0200          --
0100            PORTSEL1

0080 PORTSEL0
0040 INTL
0020 DRTY
0010 FCOLL

0008 DXMTFCS
0004 LOOP
0002 DTX
0001 DRX

CSR47 TXPOLLINT: Transmit Polling Interval
CSR49 RXPOLLINT: Receive Polling Interval

CSR58

Software Style (mapped to BCR20)

bits [7:0] = SWSTYLE, Software Style Register.

0000      LANCE/PCnet-ISA

0002      PCnet-32
8000 --
4000 --
2000 --
1000 --

0800          --
0400          APERREN
0200          -- 
0100           SSIZE32

0080         --
0040         --
0020         --
0010         --

0008           SWSTYLE3
0004           SWSTYLE2
0002            --
0001            SWSTYLE0
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Am79C972 Control and Status Registers (Concluded)

Register Contents 
CSR76 RCVRL: RCV Descriptor Ring length
CSR78 XMTRL: XMT Descriptor Ring length
CSR80 FIFO threshold and DMA burst control (DEFAULT = 2810)

8000     Reserved

4000     Reserved

bits [13:12] = RCVFW, Receive FIFO Watermark
0000 Request DMA when 16 bytes are present
1000 Request DMA when 64 bytes are present
2000 Request DMA when 112 bytes are present
3000 Reserved

bits [11:10] = XMTSP, Transmit Start Point
0000 Start transmission after 20/36 (No SRAM/SRAM) bytes have been written
0400 Start transmission after 64 bytes have been written
0800 Start transmission after 128 bytes have been written
0C00 Start transmission after 220 max/Full Packet (No SRAM/SRAM with UFLO bit set) bytes

                   have been written

bits [9:8] = XMTFW, Transmit FIFO Watermark

0000 Start DMA when 16 write cycles can be made
0100 Start DMA when 32 write cycles can be made
0200 Start DMA when 64 write cycles can be made

0300 Start DMA when 128 write cycles can be made
bits [7:0] = DMA Burst Register

CSR88~89 Chip ID (Contents = v2624003;   v = Version Number)
CSR112 Missed Frame Count
CSR114 Receive Collision Count
CSR116 OnNow Miscellaneous

8000 --

4000 --

2000 --

1000 --

0800 --

0400 --

0200          PME_EN_OVR

0100 LCDET

0080 PMAT

0040 EMPPLBA

0020 MPMAT

0010 MPPEN

0008 RWU_DRIVER

0004 RWU_GATE

0002 RWU_POL

0001 RST_POL
CSR122 Receive Frame Alignment Control

8000 --

4000 --

2000 --

1000 --

0800 --

0400 --

0200 --

0100 --

0080 --

0040 --

0020 --

0010 --

0008 --

0004 --

0002 --

0001 RCVALGN
CSR124 BMU Test Register (DEFAULT = 0000)

8000 --

4000 --

2000 --

1000 --

0800 --

0400 --

0200 --

0100 --

0080 --

0040 --

0020 --

0010 --

0008 --

0004 RPA

0002 --

0001 --

CSR125

MAC Enhanced Configuration Control (DEFAULT = 603c

bits [15:8] = IPG, InterPacket Gap (Default=60xx, 96 bit times)

bits [8:0] = IFS1, InterFrame Space Part 1 (Default=xx3c, 60 bit times)
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Am79C972 Bus Configuration Registers

RAP Addr Register Contents
0 MSRDA Programs width of DMA read signal (DEFAULT = 5)
1 MSWRA Programs width of DMA write signal (DEFAULT = 5)
2 MC Miscellaneous Configuration bits: (DEFAULT = 2)

8000            --

4000            --

2000            --

1000            --

0800           --

0400           --

0200           --

0100            APROMWE

0080          INITLEVEL

0040 --

0020 --

0010 --

0008    EADISEL
0004    --           
0002     ASEL   
0001    --

4 LED0 Programs the function and width of the LED0 signal. (DEFAULT = 00C0)
8000 LEDOUT

4000 LEDPOL

2000 LEDDIS

1000 100E

0800          --

0400          --

0200          MPSE

0100          FDLSE

0080 PSE

0040 LNKSE

0020 RCVME

0010 XMTE

0008 --               
0004 RCVE

0002 --

0001 COLE

5 LED1 Programs the function and width of the LED1 signal. (DEFAULT = 0084)
8000 LEDOUT

4000 LEDPOL

2000 LEDDIS

1000 100E

0800           --

0400           --

0200           MPSE

0100           FDLSE

0080 PSE

0040 LNKSE

0020 RCVME

0010 XMTE

0008 --

0004 RCVE

0002 --

0001 COLE
6 LED2 Programs the function and width of the LED2 signal. (DEFAULT = 0088)

8000 LEDOUT

4000 LEDPOL

2000 LEDDIS

1000 100E

0800           --

0400           --

0200           MPSE

0100           FDLSE

0080 PSE

0040 LNKSE

0020 RCVME

0010 XMTE

0008 --

0004 RCVE

0002 --

0001 COLE
7 LED3 Programs the function and width of the LED3 signal. (DEFAULT = 0090)

8000 LEDOUT

4000 LEDPOL

2000 LEDDIS

1000 100E

0800           --

0400           --

0200           MPSE

0100           FDLSE

0080 PSE

0040 LNKSE

0020 RCVME

0010 XMTE

0008 --

0004 RCVE

0002 --

0001 COLE
9 FDC Full-Duplex Control. (DEFAULT= 0000)

8000 --

4000 --

2000 --

1000 --

0800 --

0400 --

0200 --

0100 --

0080 --

0040 --

0020 --

0010 --

0008 --

0004 FDRPAD

0002 --

0001 FDEN
16 IOBASEL I/O Base Address Lower
17 IOBASEU I/O Base Address Upper
18 BSBC Burst Size and Bus Control (DEFAULT = 2101)

8000              ROMTMG3

4000              ROMTMG2

2000              ROMTMG1

1000              ROMTMG0

0800            NOUFLO

0400 --

0200             MEMCMD

0100             EXTREQ

0080          DWIO

0040          BREADE

0020          BWRITE

0010          --

0008          --

0004          --

0002          --

0001          --
19 EECAS EEPROM Control and Status (DEFAULT = 0002)

8000 PVALID

4000 PREAD

2000 EEDET

1000 --

0800 --

0400 --

0200 --

0100 --

0080 --

0040 --

0020 --

0010 EEN

0008 --

0004 ECS

0002 ESK

0001 EDI/EDO
20 SWSTYLE Software Style (DEFAULT = 0000, maps to CSR 58)
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Am79C972 Bus Configuration Registers (Concluded)

RAP Addr Register Contents
22 PCILAT PCI Latency (DEFAULT = FF06)

bits [15:8] = MAX_LAT
bits [7:0] = MIN_GNT

25 SRAMSIZE SRAM Size (DEFAULT = 0000)
bits [7:0] = SRAM_SIZE

26 SRAMBND SRAM Boundary (DEFAULT = 0000)
bits [7:0] = SRAM_BND

27 SRAMIC SRAM Interface Control (Default = 0000)
8000 PTR TST
4000 LOLATRX
bits [5:3] = EBCS, Expansion Bus Clock Source

0000 CLK pin, PCI clock
0008 Time Base Clock
0010 EBCLK pin, Expansion Bus Clock

bits [2:0] = CLK_FAC, Expansion Bus Clock Factor
0000 1/1 clock factor
0001 1/2 clock factor
0002 --
0003 --

 28 EPADDRL Expansion Port Address Lower (Default = 0000)
29 EPADDRU Expansion Port Address Upper (Default = 0000)

8000 FLASH
4000 LAINC
2000 --
1000 --

0800 --
0400 --
0200 --
0100 --

0080 --
0040 --
0020 --
0010 --

0008           EPADDRU3
0004           EPADDRU2
0002           EPADDRU1
0001           EPADDRU0

30 EBDATA Expansion Bus Data Port
31 STVAL Software Timer Interrupt Value (DEFAULT = FFFF)
32 MIICAS MII Status and Control (DEFAULT = 0000)

8000 ANTST
4000 MIIPD
2000 FMDC1
1000 FMDC0

0800 APEP
0400 APDW2
0200 APDW1
0100 APDW0

0080          DANAS
0040          XPHYRST
0020          XPHYANE
0010          XPHYFD

0008 XPHYSP
0004 --
0002 MIILP
0001 --

33 MIIADDR MII Address (DEFAULT = 0000)
bits [9:5] = PHYAD, Physical Layer Device Address
bits [4:0] = REGAD, MII/Auto-Negotiation Register Address

34 MIIMDR MII Data Port
35 PCI Vendor ID PCI Vendor ID Register (DEFAULT = 1022h)
36 PMC Alias PCI Power Management Capabilities (DEFAULT = 0000)
37 DATA 0 PCI Data Register Zero Alias Register (DEFAULT = 0000)
38 DATA 1 PCI Data Register One Alias Register (DEFAULT = 0000)
39 DATA 2 PCI Data Register Two Alias Register (DEFAULT = 0000)
40 DATA 3 PCI Data Register Three Alias Register (DEFAULT = 0000)
41 DATA 4 PCI Data Register Four Alias Register (DEFAULT = 0000)
42 DATA 5 PCI Data Register Five Alias Register (DEFAULT = 0000)
43 DATA 6 PCI Data Register Six Alias Register (DEFAULT = 0000)
44 DATA 7 PCI Data Register Seven Alias Register (DEFAULT = 0000)
45 PMR 1 OnNow Pattern Matching Register 1
46 PMR 2 OnNow Pattern Matching Register 2
47 PMR 3 OnNow Pattern Matching Register 3
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature........................–65°C to +150°C
Ambient Temperature .......................... -65°C to +70°C
Supply voltage
with respect to VSSB, VSS  ................ –0.3 V to 3.63 V

Stresses above those listed under Absolute Maximum
Ratings may cause permanent device failure. Function-
ality at or above these limits is not implied. Exposure to
Absolute Maximum Ratings for extended periods may
affect device reliability.

OPERATING RANGES
Commercial (C) Devices

Temperature (TA) ................................... 0°C to +70°C
Industrial (I) Devices

Temperature (TA) ................................ -40°C to +85°C
Supply Voltages (VDD, VDDB, VDD_PCI) ..+3.3 V ±10%

All inputs within the range:

      VSS - 0.5 V to 5.5 V

Operating ranges define those limits between which
the functionality of the device is guaranteed.

DC CHARACTERISTICS OVER COMMERCIAL AND INDUSTRIAL OPERATING RANGES 
unless otherwise specified 

Parameter 
Symbol Parameter Description Test Conditions Min Max Units

Digital I/O (Non-PCI Pins)
VIH Input HIGH Voltage 2.0 V
VIL Input LOW Voltage 0.8 V

VOL Output LOW Voltage

IOL1 = 4 mA

IOL2 = 6 mA

IOL3 = 12 mA   (Note 1)

0.4 V

VOH Output HIGH Voltage (Notes 2, 3)

IOH1= -4 mA

IOH2= -2 mA

(Note 3)

2.4 V

IOZ Output Leakage Current (Note 4) 0 V <VOUT <VDD -10 10 µA
IIX Input Leakage Current (Note 5) 0 V <VIN <VDD -10 10 µA
IIL Input LOW Current (Note 6) VIN = 0 V; VDD = 3.6 V -200 -10 µA
IIH Input HIGH Current (Note 6) VIN = 2.7 V; VDD = 3.6 V -50 10 µA
PCI Bus Interface - 5 V Signaling
VIH Input HIGH Voltage 2.0 5.5 V
VIL Input LOW Voltage -0.5 0.8 V
IOZ Output Leakage Current (Note 4) 0 V <VIN < VDD_PCI -10 10 µA
IIL Input LOW Current VIN = 0.5 V -- -70 µA
IIH Input HIGH Current VIN = 2.7 V -- 70 µA
IIX_PME Input Leakage Current (Note 7) 0 V = < VIN < 5.5 V -1 1 µA
VOH Output HIGH Voltage (Note 2) IOH = -2 mA 2.4 V

VOL Output LOW Voltage
IOL4 = 3 mA

IOL2 = 6 mA (Note 1)
0.55 V

PCI Bus Interface - 3.3 V Signaling

VIH Input HIGH Voltage
0.5 

VDD_PCI

VDD_PCI + 
0.5

V

VIL Input LOW Voltage -0.5
0.3 

VDD_PCI
V

IOZ Output Leakage Current (Note 4) 0 V < VOUT < VDD_PCI -10 10 µA
IIL Input HIGH Current  0 V < VIN < VDD_PCI -10 10 µA
IIX_PME Input Leakage Current (Note 7) 0 V = < VIN < 5.5 V -1 1 µA
VOH Output HIGH Voltage (Note 2) IOH = -500 µA 2.4 V

VOL Output LOW Voltage IOL = 1500 µA
0.1 

VDD_PCI 
V
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DC CHARACTERISTICS OVER COMMERCIAL AND INDUSTRIAL OPERATING RANGES 
unless otherwise specified (Concluded)

Notes:
1. IOL1 applies to TXD[3:0], TX_EN,TX_ER,MDC, and MDIO pins.                                                                                                                                 

IOL2 applies to DEVSEL, FRAME, INTA, IRDY, PERR, SERR, STOP, TRDY, EECS, EEDI, EBUA_EBA[7:0], EBDA[15:8], 
EBD[7:0], EROMCS, AS_EBOE, EBWE, and PHY_RST.                                                                                                                                                                       
IOL3 applies to LED0, LED1, LED2, LED3, and WUMI.                                                                                                                                                 
IOL4 applies to AD[31:0], C/BE[3:0], PAR, and REQ pins in a 5 V signalling environment.

2. VOH does not apply to open-drain output pins.
3. IOH1 applies to TXD[3:0], TX_EN,TX_ER,MDC, and MDIO pins.

IOH2 applies to all other outputs.
4. IOZ applies to all  output and bidirectional pins, except the PME pin. Tests are performed at VIN = 0 V and at VDD only.
5. IIX applies to all input pins except PME, TDI, TCLK, and TMS pins.
6. IIL and IIH apply to the TDI, TCLK, and TMS pins. 
7. IIX_PME applies to the PME pin only. Tests are performed at VIN = 0 V and 5.5 V only.
8. Parameter not tested. Value determined by characterization.
9. CCLK applies only to the CLK pin.
10. CIDSEL applies only to the IDSEL, TX_CLK, COL, CRS, RX_CLK, RXD[3:0], RX_DV, and RX_ER pins.

Parameter 
Symbol Parameter Description Test Conditions Min Max Units

Pin Capacitance
CIN Pin Capacitance FC = 1 MHz (Note 8) 10 pF
CCLK CLK Pin Capacitance FC = 1 MHz (Notes 8,9) 5 12 pF
CIDSEL IDSEL Pin Capacitance Fc = 1 MHz (Notes 8, 10 8 pF
LPIN Pin Inductance Fc = 1 MHz (Note 8) 20 nH
Power Supply Current

IDD Dynamic Current
PCI CLK at 33 MHz, MII Interface at 
25 MHz, Full-Duplex operation

120 mA

IDD_WU1

Wake-up current when the device is 
in the D1, D2, or D3 state and the 
PCI bus is in the B0 or B1 state.

PCI CLK at 33 MHz, MII Interface at 
25 MHz, Device at Magic Packet or 
OnNow mode, receiving non-
matching packets

65 mA

IDD_WU2

Wake-up current when the device is 
in the D2 or D3 state and the PCI bus 
is in the B2 or B3 state.

PCI CLK LOW, MII Interface at 25 
MHz, PG LOW, Device at Magic 
Packet or OnNow mode, receiving 
non-matching packets

25 mA

IDD_S Static IDD
PCI CLK, RST, and MII pins LOW 
and TBC_EN pin HIGH. 

1 mA
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SWITCHING CHARACTERISTICS: BUS INTERFACE unless otherwise noted, parametric 
values are applicable to Commercial and Industrial devices 

Parameter 
Symbol Parameter Name Test Condition Min Max Unit

Clock Timing
FCLK CLK Frequency 0 33 MHz

tCYC CLK Period
@ 1.5 V for 5 V signaling

@ 0.4 VDD for 3.3 V signaling
30 _ ns

tHIGH CLK High Time
@ 2.0 V for 5 V signaling

@ 0.4 VDD for 3.3 signaling
12 ns

tLOW CLK Low Time
@ 0.8 V for 5 V signaling 

@ 0.3 VDD for 3.3 V signaling
12 ns

tFALL CLK Fall Time

over 2 V p-p for 5 V signaling

over 0.4 VDD for 3.3 V signaling

(Note 1)

1 4 V/ns

tRISE CLK Rise Time

over 2 V p-p for 5 V signaling

over 0.4 VDD for 3.3 V signaling

(Note 1)

1 4 V/ns

Output and Float Delay Timing

tVAL

AD[31:00], C/BE[3:0], PAR, FRAME, 
IRDY, TRDY, STOP, DEVSEL, PERR, 
SERR
Valid Delay

2 11 ns

tVAL (REQ) REQ Valid Delay 2 12 ns

tON

AD[31:00], C/BE[3:0], PAR, FRAME, 
IRDY, TRDY, STOP, DEVSEL Active 
Delay

2 ns

tOFF

AD[31:00], C/BE[3:0], PAR, FRAME, 
IRDY, TRDY, STOP, DEVSEL Float 
Delay

28 ns

Setup and Hold Timing

tSU

AD[31:00], C/BE[3:0], PAR, FRAME, 
IRDY, TRDY, STOP, DEVSEL, IDSEL 
Setup Time

7 ns

tH

AD[31:00], C/BE[3:0], PAR, FRAME, 
IRDY, TRDY, STOP, DEVSEL, IDSEL
Hold Time

0 ns

tSU (GNT) GNT Setup Time 10 ns
tH (GNT) GNT Hold Time 0 ns
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SWITCHING CHARACTERISTICS: BUS INTERFACE unless otherwise noted, parametric 
values are applicable to Commercial and Industrial devices (Concluded)

Notes:
1. Not tested; parameter guaranteed by design characterization.

2. Parameter value is given for automatic EEPROM read operation. When EEPROM port (BCR19) is used to access the EE-
PROM, software is responsible for meeting EEPROM timing requirements.

Parameter 
Symbol Parameter Name Test Condition Min Max Unit

EEPROM Timing
fEESK EESK Frequency (Note 2) 650 kHz
tHIGH (EESK) EESK High Time 780 ns
tLOW (EESK) EESK Low Time 780 ns
tVAL (EEDI) EEDI Valid Output Delay from EESK (Note 2) -15 15 ns
tVAL (EECS) EECS Valid Output Delay from EESK (Note 2) -15 15 ns
tLOW (EECS) EECS Low Time 1550 ns
tSU (EEDO) EEDO Setup Time to EESK (Note 2) 50 ns
tH (EEDO) EEDO Hold Time from EESK (Note 2) 0 ns
JTAG (IEEE 1149.1) Test Signal Timing
tJ1 TCK Frequency 10 MHz
tJ2 TCK Period 100 ns
tJ3 TCK High Time @ 2.0 V 45 ns
tJ4 TCK Low Time @ 0.8 V 45 ns
tJ5 TCK Rise Time 4 ns
tJ6 TCK Fall Time 4 ns
tJ7 TDI, TMS Setup Time 8 ns
tJ8 TDI, TMS Hold Time 10 ns
tJ9 TDO Valid Delay 3 30 ns
tJ10 TDO Float Delay 50 ns
tJ11 All Outputs (Non-Test) Valid Delay 3 25 ns
tJ12 All Outputs (Non-Test) Float Delay 36 ns
tJ13 All Inputs (Non-Test)) Setup Time 8 ns
tJ14 All Inputs (Non-Test) Hold Time 7 ns
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SWITCHING CHARACTERISTICS: MEDIA INDEPENDENT INTERFACE unless otherwise 
noted, parametric values are applicable to Commercial and Industrial devices

Notes:
1. MDIO valid measured at the exposed mechanical Media Independent Interface.                                                                           

2. TXCLK and RXCLK frequency and timing parameters are defined for the external physical layer transceiver as defined in the 
IEEE 802.3u standard. They are not replicated here.

Parameter 
Symbol Parameter Name Test Condition Min Max Unit

Transmit Timing

tTVAL
TX_EN, TX_ER, TXD valid from 

↑  TX_CLK

measured from Vilmax = 0.8 V or

measured from Vihmin = 2.0V

(Note 1)

0 25 ns

Receive Timing

tRSU
RX_DV, RX_ER, RXD setup to 

↑  RX_CLK

measured from Vilmax = 0.8 V or

measured from Vihmin = 2.0V

(Note 1)

10 ns

tRH
RX_DV, RX_ER, RXD hold to 

↑  RX_CLK

measured from Vilmax = 0.8 V or

measured from Vihmin = 2.0V

(Note 1)

10 ns

Management Cycle Timing
tMHIGH MDC Pulse Width HIGH Time CLOAD = 390 pf 160 ns
tMLOW MDC Pulse Width LOW Time CLOAD = 390 pf 160 ns
tMCYC MDC Cycle Period CLOAD = 390 pf 400 ns

tMSU                      
(Input 
Parameter)

MDIO setup to ↑ MDC

CLOAD = 470 pf,

measured from Vilmax = 0.8 V or

measured from Vihmin = 2.0V

(Note 1)

25 ns

tMH                       
(Input 
Parameter) MDIO hold to ↑ MDC

CLOAD = 470 pf,

measured from Vilmax = 0.8 V or

measured from Vihmin = 2.0V

(Note 1)

10 ns

tMVAL                     
(Input 
Parameter) MDIO valid from ↑ MDC

CLOAD = 470 pf,

measured from Vilmax = 0.8 V or

measured from Vihmin = 2.0V,

(Note 1)

tMCYC - 
tMSU

ns
194 Am79C972



SWITCHING CHARACTERISTICS: GENERAL-PURPOSE SERIAL INTERFACE unless 
otherwise noted, parametric values are applicable to Commercial and Industrial devices

Notes:

1. CLSN must be asserted for a continuous period of 110 ns or more. Assertion for less than 110 ns period may or may not result 
in CLSN recognition.

2. RXCLK should meet jitter requirements of IEEE 802.3 specification.

3. CLSN assertion before 51.2 µs will be indicated as a normal collision. CLSN assertion after 51.2 µs will be considered as a 
Late Receive Collision.

Parameter 
Symbol Parameter Name Test Condition Min Max Unit

Transmit Timing
tGPT1 TXCLK Period (802.3 compliant) @ 1.5 V 99.99 100.01 ns
tGPT2 TXCLK HIGH Time @ 2.0 V 40 60 ns

tGPT3
TXDAT and TXEN Delay from ↑  
TXCLK

@ 1.5 V 0 70 ns

tGPT4
RXEN Setup before ↑ TXCLK (Last 
Bit)

@ 1.5 V 210 ns

tGPT5 RXEN Hold after ↓  TXEN @ 1.5 V 0 ns

tGPT6
CLSN Active Time to Trigger 
Collision

@ 1.5 V (Note 1) 410 ns

tGPT7
CLSN Active to ↓  RXEN to Prevent 
LCAR Assertion

@ 1.5 V 0 ns

tGPT8
CLSN Active to ↓  RXEN for SQE 
Heartbeat window

@ 1.5 V 0 4.0 µs

tGPT9
CLSN Active to ↑  RXEN for Normal 
Collision

@ 1.5 V 0 51.2 µs

Receive Timing
tGPR1 RXCLK Period @ 1.5 V (Note 2) 80 120 ns
tGPR2 RXCLK HIGH Time @ 2.0 V (Note 2) 30 80 ns
tGPR3 RXCLK LOW Time @ 0.8 V (Note 2) 30 80 ns

tGPR4
RXDAT and RXEN Setup to ↑  
RXCLK

@ 1.5 V 15 ns

tGPR5 RXDAT Hold after ↑  RXCLK @ 1.5 V 15 ns
tGPR6 RXEN Hold after ↓  RXCLK @ 1.5 V 0 ns

tGPR7
CLSN Active to First ↑  RXCLK 
(Collision Recognition)

@ 1.5 V 0 ns

tGPR8
CLSN Active to ↑  RXCLK for Address 
Type Designation Bit

@ 1.5 V (Note 3) 51.2 µs

tGPR9
CLSN Setup to Last ↑  RXCLK for 
Collision Recognition

@ 1.5 V 210 ns

tGPR10 CLSN Active @ 1.5 V 410 ns

tGPR11
CLSN Inactive Setup to First ↑  
RXCLK

@ 1.5 V 300 ns

tGPR12 CLSN Inactive Hold to Last ↑  RXCLK @ 1.5 V 300 ns
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SWITCHING CHARACTERISTICS: EXTERNAL ADDRESS DETECTION INTERFACE unless 
otherwise noted, parametric values are applicable to Commercial and Industrial devices

Note:
1. May need to delay RX_CLK to capture Start Frame Byte Delimiter (SFBD) at 100 Mbps operation.

Parameter 
Symbol Parameter Name Test Condition Min Max Unit

External Address Detection Interface: Internal PHY
tEAD1 SRD setup to ↑  SRDCLK 40 ns
tEAD2 SRD hold to ↑  SRDCLK 40 ns
tEAD3 SFBD# change to  ↓  SRDCLK -15 +15 ns

tEAD4
EAR deassertion to ↑  SRDCLK (first 
rising edge)

50 ns

tEAD5
EAR assertion after SFD event 
(frame rejection)

0 51,090 ns

tEAD6 EAR assertion width 110 ns
External Address Detection Interface: External PHY - MII @ 25 MHz
tEAD7 SFBD change to ↓ RX_CLK 0 20 (Note 1) ns

tEAD8
EAR deassertion to ↑  RX_CLK (first 
rising edge)

40 ns

tEAD9
EAR assertion after SFD event 
(frame rejection)

0 5,080 ns

tEAD10 EAR assertion width 50 ns
External Address Detection Interface: External PHY - MII @ 2.5 MHz

tEAD11
EAR deassertion to ↑ RX_CLK (first 
rising edge)

400 ns

tEAD12
EAR assertion after SFD event 
(frame rejection)

0 50,800 ns

tEAD13 EAR assertion width 500 ns
Receive Frame Tag Timing with Media Independent Interface

tEAD14
RXFRTGE assertion to ↑SF/BD (first 
rising edge)

0 ns

tEAD15
RXFRTGE, RXFRTGD setup to ↑ 
RX_CLK

10 ns

tEAD16
RXFRTGE, RXFRTGD hold to ↑ 
RX_CLK

10 ns

tEAD17 RXFRTGE deassertion to ↓ RX_DV
RX_CLK @25 MHz

RX_CLK @2.5 MHz

40

400

ns

ns
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SWITCHING WAVEFORMS

Key to Switching Waveforms

SWITCHING TEST CIRCUITS

Figure 53. Normal and Tri-State Outputs
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE

Figure 54. CLK Waveform for 5 V Signaling

Figure 55. CLK Waveform for 3.3 V Signaling

Figure 56. Input Setup and Hold Timing
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE (Continued)

Figure 57. Output Valid Delay Timing

Figure 58. Output Tri-state Delay Timing

Figure 59. EEPROM Read Functional Timing
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE (Continued)
 

Figure 60. Automatic PREAD EEPROM Timing

Figure 61. JTAG (IEEE 1149.1) TCK Waveform for 5 V Signaling
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SWITCHING WAVEFORMS: SYSTEM BUS INTERFACE (Concluded)

Figure 62. JTAG (IEEE 1149.1) Test Signal Timing
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SWITCHING WAVEFORMS: EXPANSION BUS INTERFACE

Figure 63. EBCLK Waveform

Figure 64. Expansion Bus Read Timing
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SWITCHING WAVEFORMS: EXPANSION BUS INTERFACE (Concluded)

Figure 65. Expansion Bus Write Timing
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SWITCHING WAVEFORMS: MEDIA INDEPENDENT INTERFACE

Figure 66. Transmit Timing

Figure 67. Receive Timing

Figure 68. MDC Waveform
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SWITCHING WAVEFORMS: MEDIA INDEPENDENT INTERFACE (Concluded)

Figure 69. Management Data Setup and Hold Timing

Figure 70. Management Data Output Valid Delay Timing
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SWITCHING WAVEFORMS: GENERAL-PURPOSE SERIAL INTERFACE

Figure 71. Transmit Timing

Figure 72. Receive Timing
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SWITCHING WAVEFORMS: EXTERNAL ADDRESS DETECTION INTERFACE 

Figure 73. Reject Timing - External PHY MII @ 25 MHz

Figure 74. Reject Timing - External PHY MII @ 2.5 MHz

SWITCHING WAVEFORMS: RECEIVE FRAME TAG 

Figure 75. Receive Frame Tag Timing with Media Independent Interface
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PHYSICAL DIMENSIONS* 

PQR160

Plastic Quad Flat Pack (measured in millimeters)

*For reference only. BSC is an ANSI standard for Basic Space Centering.

25.35
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27.90
28.10
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31.40
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0.65 BASIC
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16-038-PQR-1
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12-22-95 lv
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PQL176

Thin Quad Flat Pack (measured in millimeters)
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Trademarks 

Copyright   1999 Advanced Micro Devices, Inc. All rights reserved.

AMD, the AMD logo, and combinations thereof are registered trademarks of Advanced Micro Devices, Inc.

Auto-Poll, C-LANCE, IMR100, LANCE, Mace, Magic Packet, PCnet, PCnet-ISA, PCnet-ISA+, PCnet-ISA-II, PCnet-32, PCnet-PCI,             
PCnet-PCI II, and PCnet-FAST are trademarks of Advanced Micro Devices, Inc.

Product names used in this publication are for identification purposes only and may be trademarks of their respective companies.
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APPENDIX A 
Alternative Method for 
Initialization
The Am79C972 controller may be initialized by per-
forming I/O writes only. That is, data can be written di-
rectly to the appropriate control and status registers
(CSR instead of reading from the initialization block in
memory). The registers that must be written are shown

in Table A-47. These register writes are followed by
writing the START bit in CSR0.

Note:
1. The INIT bit must not be set or the initialization block will be accessed instead.

2. Needed only if SSIZE32 =0.

3. Needed only if the physical address is different from the one stored in EEPROM or if there is no EEPROM present.

Table A-47. Registers for Alternative Initialization Method (Note 1)

Control and Status Register Comment

CSR2 IADR[31:16] (Note 2)

CSR8 LADRF[15:0]

CSR9 LADRF[31:16]

CSR10 LADRF[47:32]

CSR11 LADRF[63:48]

CSR12 PADR[15:0] (Note 3)

CSR13 PADR[31:16] (Note 3)

CSR14 PADR[47:32] (Note 3)

CSR15 Mode

CSR24-25 BADR

CSR30-31 BADX

CSR47 TXPOLLINT

CSR49 RXPOLLINT

CSR76 RCVRL

CSR78 XMTRL
A-1Am79C972
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APPENDIX B 
Look-Ahead Packet Processing 
(LAPP) Concept
INTRODUCTION
A driver for the Am79C972 controller would normally
require that the CPU copy receive frame data from the
controllers buffer space to the applications buffer space
after the entire frame has been received by the control-
ler. For applications that use a ping-pong windowing
style, the traffic on the network will be halted until the
current frame has been completely processed by the
entire application stack. This means that the time be-
tween last byte of a receive frame arriving at the client’s
Ethernet controller and the client’s transmission of the
first byte of the next outgoing frame will be separated
by:

1. The time that it takes the client’s CPU interrupt pro-
cedure to pass software control from the current
task to the driver,

2. Plus the time that it takes the client driver to pass
the header data to the application and request an
application buffer,

3. Plus the time that it takes the application to gener-
ate the buffer pointer and then return the buffer
pointer to the driver,

4. Plus the time that it takes the client driver to transfer
all of the frame data from the controller’s buffer
space into the application’s buffer space and then
call the application again to process the complete
frame,

5. Plus the time that it takes the application to process
the frame and generate the next outgoing frame,
and

6. Plus the time that it takes the client driver to set up
the descriptor for the controller and then write a
TDMD bit to CSR0.

The sum of these times can often be about the same
as the time taken to actually transmit the frames on the
wire, thereby, yielding a network utilization rate of less
than 50 percent.

An important thing to note is that the Am79C972 con-
troller’s data transfers to its buffer space are such that
the system bus is needed by the Am79C972 controller
for approximately 4 percent of the time. This leaves 96
percent of the system bus bandwidth for the CPU to
perform some of the interframe operations in advance
of the completion of network receive activity, if possible.

The question then becomes: how much of the tasks
that need to be performed between reception of a
frame and transmission of the next frame can be per-
formed before the reception of the frame actually ends
at the network, and how can the CPU be instructed to
perform these tasks during the network reception time?

The answer depends upon exactly what is happening
in the driver and application code, but the steps that
can be performed at the same time as the receive data
are arriving include as much as the first three steps and
part of the fourth step shown in the sequence above.
By performing these steps before the entire frame has
arrived, the frame throughput can be substantially in-
creased.

A good increase in performance can be expected when
the first three steps are performed before the end of the
network receive operation. A much more significant
performance increase could be realized i f the
Am79C972 controller could place the frame data di-
rectly into the application’s buffer space; (i.e., eliminate
the need for step 4.) In order to make this work, it is
necessary that the application buffer pointer be deter-
mined before the frame has completely arrived, then
the buffer pointer in the next descriptor for the receive
frame would need to be modified in order to direct the
Am79C972 controller to write directly to the application
buffer. More details on this operation will be given later.

An alternative modification to the existing system can
gain a smaller but still significant improvement in per-
formance. This alternative leaves step 4 unchanged in
that the CPU is still required to perform the copy oper-
ation, but is allows a large portion of the copy operation
to be done before the frame has been completely re-
ceived by the controller, i.e., the CPU can perform the
copy operation of the receive data from the Am79C972
controller’s buffer space into the application buffer
space before the frame data has completely arrived
from the network. This allows the copy operation of
step 4 to be performed concurrently with the arrival of
network data, rather than sequentially, following the
end of network receive activity.

Outline of LAPP Flow
This section gives a suggested outline for a driver that
utilizes the LAPP feature of the Am79C972 controller.
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Note: The labels in the following text are used as ref-
erences in the timeline diagram that follows (Figure
B-1).

Setup

The driver should set up descriptors in groups of three,
with the OWN and STP bits of each set of three de-
scriptors to read as follows: 11b, 10b, 00b.

An option bit (LAPPEN) exists in CSR3, bit position 5;
the software should set this bit. When set, the LAPPEN
bit directs the Am79C972 controller to generate an IN-
TERRUPT when STP has been written to a receive de-
scriptor by the Am79C972 controller.

Flow

The Am79C972 controller polls the current receive de-
scriptor at some point in time before a message arrives.
The Am79C972 controller determines that this receive
buffer is OWNed by the Am79C972 controller and it
stores the descriptor information to be used when a
message does arrive.

N0 Frame preamble appears on the wire, followed
by SFD and destination address.

N1 The 64th byte of frame data arrives from the
wire. This causes the Am79C972 controller to
begin frame data DMA operations to the first
buffer.

C0 When the 64th byte of the message arrives,
the Am79C972 controller performs a looka-
head operation to the next receive descriptor.
This descriptor should be owned by the
Am79C972 controller.

C1 The Am79C972 controller intermittently re-
quests the bus to transfer frame data to the first
buffer as it arrives on the wire. 

S1 The driver remains idle.

C2 When the Am79C972 controller has com-
pletely filled the first buffer, it writes status to
the first descriptor.

C3 When the first descriptor for the frame has
been written, changing ownership from the
Am79C972 contro l ler  to  the  CPU, the
Am79C972 controller will generate an SRP IN-
TERRUPT. (This interrupt appears as a RINT
interrupt in CSR0).

S1 The SRP INTERRUPT causes the CPU to
switch tasks to allow the Am79C972 control-
ler’s driver to run.

C4 During the CPU interrupt-generated task
switching, the Am79C972 controller is per-
forming a lookahead operation to the third de-
scr iptor. At this point in t ime, the third
descriptor is owned by the CPU.

Note:  Even though the third buffer is not owned by the
Am79C972 controller, existing AMD Ethernet control-
lers will continue to perform data DMA into the buffer
space that the controller already owns (i.e., buffer num-
ber 2). The controller does not know if buffer space in
buffer number 2 will be sufficient or not for this frame,
but it has no way to tell except by trying to move the en-
tire message into that space. Only when the message
does not fit will it signal a buffer error condition--there is
no need to panic at this point that it discovers that it
does not yet own descriptor number 3.

S2 The first task of the drivers interrupt service
routing is to collect the header information
from the Am79C972 controller’s first buffer and
pass it to the application.

S3 The application will return an application buffer
pointer to the driver. The driver will add an off-
set to the application data buffer pointer, since
the Am79C972 controller will be placing the
first portion of the message into the first and
second buffers. (the modified application data
buffer pointer will only be directly used by the
Am79C972 controller when it reaches the third
buffer.) The driver will place the modified data
buffer pointer into the final descriptor of the
group (#3) and will grant ownership of this de-
scriptor to the Am79C972 controller.

C5 Interleaved with S2, S3, and S4 driver activity,
the Am79C972 controller will write frame data
to buffer number 2.

S4 The driver will next proceed to copy the con-
tents of the Am79C972 controller’s first buffer
to the beginning of the application space. This
copy will be to the exact (unmodified) buffer
pointer that was passed by the application.

S5 After copying all of the data from the first buffer
into the beginning of the application data
buffer, the driver will begin to poll the owner-
ship bit of the second descriptor. The driver is
waiting for the Am79C972 controller to finish
filling the second buffer.

C6 At this point, knowing that it had not previously
owned the third descriptor and knowing that
the current message has not ended (there is
more data in the FIFO), the Am79C972 con-
troller will make a last ditch lookahead to the
final (third) descriptor. This time the ownership
will be TRUE (i.e., the descriptor belongs tot he
controller), because the driver wrote the appli-
cation pointer into this descriptor and then
changed the ownership to give the descriptor
to the Am79C972 controller back at S3. Note
that if steps S1, S2, and S3 have not com-
pleted at this time, a BUFF error will result.
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C7 After filling the second buffer and performing
the last chance lookahead to the next descrip-
tor, the Am79C972 controller will write the sta-
tus and change the ownership bit of descriptor
number 2.

S6 After the ownership of descriptor number 2 has
been changed by the Am79C972 controller,
the next driver poll of the second descriptor will
show ownership granted to the CPU. The
driver now copies the data from buffer number
2 into the middle section of the application
buffer space. This operation is interleaved with
the C7 and C8 operations. 

C8 The Am79C972 controller will perform data
DMA to the last buffer, whose pointer is point-
ing to application space. Data entering the
least buffer will not need the infamous double
copy that is required by existing drivers, since
it is being placed directly into the application
buffer space.

N2 The message on the wire ends.

S7 When the driver completes the copy of buffer
number 2 data to the application buffer space,
it begins polling descriptor number 3.

C9 When the Am79C972 controller has finished
all data DMA operations, it writes status and
changes ownership of descriptor number 3.

S8 The driver sees that the ownership of descrip-
tor number 3 has changed, and it calls the ap-
plication to tell the application that a frame has
arrived.

S9 The application processes the received frame
and generates the next TX frame, placing it
into a TX buffer.

S10 The driver sets up the TX descriptor for the
Am79C972 controller.
Am79C972 B-215



P R E L I M I N A R Y
Figure B-1. LAPP Timeline
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LAPP Software Requirements
Software needs to set up a receive ring with descriptors
formed into groups of three. The first descriptor of each
group should have OWN = 1 and STP = 1, the second
descriptor of each group should have OWN = 1 and
STP = 0. The third descriptor of each group should
have OWN = 0 and STP = 0. The size of the first buffer
(as indicated in the first descriptor) should be at least
equal to the largest expected header size; however, for
maximum efficiency of CPU utilization, the first buffer
size should be larger than the header size. It should be
equal to the expected number of message bytes, minus
the time needed for interrupt latency and minus the ap-
plication call latency, minus the time needed for the
driver to write to the third descriptor, minus the time

needed for the drive to copy data from buffer number 2
to the application buffer space. Note that the time
needed for the copies performed by the driver depends
upon the sizes of the second and third buffers, and that
the sizes of the second and third buffers need to be set
according to the time needed for the data copy opera-
tions. This means that an iterative self-adjusting mech-
anism needs to be placed into the software to
determine the correct buffer sizing for optimal opera-
tion. Fixed values for buffer sizes may be used; in such
a case, the LAPP method will still provide a significant
performance increase, but the performance increase
will not be maximized.

Figure B-2 illustrates this setup for a receive ring size
of 9.

Figure B-2. LAPP 3 Buffer Grouping

LAPP Rules for Parsing Descriptors
When using the LAPP method, software must use a
modified form of descriptor parsing as follows:

� Software will examine OWN and STP to determine
where an RCV frame begins. RCV frames will only
begin in buffers that have OWN = 0 and STP = 1.

� Software shall assume that a frame continues until
it finds either ENP = 1 or ERR = 1.

� Software must discard all descriptors with OWN = 0
and STP = 0 and move to the next descriptor when
searching for the beginning of a new frame; ENP and
ERR should be ignored by software during this
search.

� Software cannot change an STP value in the receive
descriptor ring after the initial setup of the ring is
complete, even if software has ownership of the STP

Descriptor
#1

Descriptor
#2

Descriptor
#3

Descriptor
#4

Descriptor
#5

Descriptor
#6

Descriptor
#7

Descriptor
#8

Descriptor
#9

OWN = 1 STP = 1
SIZE = A-(S1+S2+S3+S4+S6)

OWN = 1 STP = 0
SIZE = S1+S2+S3+S4

OWN = 0 STP = 0
SIZE = S6

OWN = 1 STP = 1
SIZE = A-(S1+S2+S3+S4+S6)

OWN = 1 STP = 0
SIZE = S1+S2+S3+S4

OWN = 0 STP = 0
SIZE = S6

OWN = 1 STP = 1
SIZE = A-(S1+S2+S3+S4+S6)

OWN = 1 STP = 0
SIZE = S1+S2+S3+S4

OWN = 0 STP = 0
SIZE = S6

A   =  Expected message size in bytes
S1 = Interrupt latency
S2 = Application call latency
S3 = Time needed for driver to write
          to third descriptor
S4 = Time needed for driver to copy
          data from buffer #1 to
          application buffer space
S6 = Time needed for driver to copy
          data from buffer #2 to
          application buffer space

Note that the times needed for tasks S1,
S2, S3, S4, and S6 should be divided by
0.8 microseconds to yield an equivalent
number of network byte times before
subtracting these quantities from the
expected message size A.
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descriptor, unless the previous STP descriptor in the
ring is also OWNED by the software.

When LAPPEN = 1, then hardware will use a modified
form of descriptor parsing as follows:

� The controller will examine OWN and STP to deter-
mine where to begin placing an RCV frame. A new
RCV frame will only begin in a buffer that has
OWN = 1 and STP =1.

� The controller will always obey the OWN bit for de-
termining whether or not it may use the next buffer
for a chain.

� The controller will always mark the end of a frame
with either ENP = 1 or ERR = 1.

The controller will discard all descriptors with OWN = 1
and STP = 0 and move to the next descriptor when
searching for a place to begin a new frame. It discards
these descriptors by simply changing the ownership bit
from OWN = 1 to OWN = 0. Such a descriptor is unused

for receive purposes by the controller, and the driver
must recognize this. (The driver will recognize this if it
follows the software rules.)

The controller will ignore all descriptors with OWN = 0
and STP = 0 and move to the next descriptor when
searching for a place to begin a new frame. In other
words, the controller is allowed to skip entries in the
ring that it does not own, but only when it is looking for
a place to begin a new frame.

Some Examples of LAPP Descriptor 
Interaction
Choose an expected frame size of 1060 bytes. Choose
buffer sizes of 800, 200, and 200 bytes.

� Example 1: Assume that a 1060 byte frame arrives
correctly, and that the timing of the early interrupt
and the software is smooth. The descriptors will
have changed from:

� Example 2: Assume that instead of the expected
1060 byte frame, a 900 byte frame arrives, either
because there was an error in the network, or be-

cause this is the last frame in a file transmission se-
quence

Note: The Am79C972 controller might write a ZERO
to ENP location in the third descriptor. Here are the two
possibilities:

1. If the controller finishes the data transfers into buffer
number 2 after the driver writes the application

modified buffer pointer into the third descriptor, then
the controller will write a ZERO to ENP for this buffer
and will write a ZERO to OWN and STP.

2. If the controller finishes the data transfers into buffer
number 2 before the driver writes the applications

 

Descriptor 
Number

Before the Frame Arrives After the Frame Arrives Comments (After 
Frame Arrival)OWN STP ENPa OWN STP ENPb

1 1 1 x 0 1 0 Bytes 1-800

2 1 0 X 0 0 0 Bytes 801-1000

3 0 0 X 0 0 1 Bytes 1001-1060

4 1 1 X 1 1 X
Controller’s current 

location

5 1 0 X 1 0 X Not yet used

6 0 0 X 0 0 X Not yet used

etc. 1 1 X 1 1 X Net yet used

a. & b. ENP or ERR. 

 

Descriptor 
Number

Before the Frame Arrives After the Frame Arrives Comments (After 
Frame Arrival)OWN STP ENPa OWN STP ENPb

1 1 1 x 0 1 0 Bytes 1-800

2 1 0 X 0 0 0 Bytes 801-1000

3 0 0 X 0 0 ?* Discarded buffer

4 1 1 X 1 1 X
Controller’s current 

location

5 1 0 X 1 0 X Not yet used

6 0 0 X 0 0 X Not yet used

etc. 1 1 X 1 1 X Net yet used

a. & b. ENP or ERR. 
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modified buffer point into the third descriptor, then
the controller will complete the frame in buffer num-
ber 2 and then skip the then unowned third buffer. In
this case, the Am79C972 controller will not have
had the opportunity to RESET the ENP bit in this
descriptor, and it is possible that the software left
this bit as ENP = 1 from the last time through the
ring. Therefore, the software must treat the location
as a don’t care. The rule is, after finding ENP = 1 (or
ERR = 1) in descriptor number 2, the software must
ignore ENP bits until it finds the next STP = 1.

� Example 3: Assume that instead of the expected
1060 byte frame, a 100 byte frame arrives, because
there was an error in the network, or because this is
the last frame in a file transmission sequence, or
perhaps because it is an acknowledge frame. 

*Same as note in example 2 above, except that in this
case, it is very unlikely that the driver can respond to
the interrupt and get the pointer from the application
before the Am79C972 controller has completed its poll
of the next descriptors. This means that for almost all
occurrences of this case, the Am79C972 controller will
not find the OWN bit set for this descriptor and, there-
fore, the ENP bit will almost always contain the old
value, since the Am79C972 controller will not have had
an opportunity to modify it.

**Note that even though the Am79C972 controller will
write a ZERO to this ENP location, the software should
treat the location as a don’t care, since after finding the
ENP = 1 in descriptor number 2, the software should ig-
nore ENP bits until it finds the next STP = 1.

Buffer Size Tuning

For maximum performance, buffer sizes should be ad-
justed depending upon the expected frame size and
the values of the interrupt latency and application call
latency. The best driver code will minimize the CPU uti-
lization while also minimizing the latency from frame
end on the network to the frame sent to application
from driver (frame latency). These objectives are aimed
at increasing throughput on the network while decreas-
ing CPU utilization. 

Note: The buffer sizes in the ring may be altered at any
time that the CPU has ownership of the corresponding
descriptor. The best choice for buffer sizes will maxi-
mize the time that the driver is swapped out, while min-
imizing the time from the last byte written by the
Am79C972 controller to the time that the data is
passed from the driver to the application. In the dia-
gram, this corresponds to maximizing S0, while mini-
mizing the time between C9 and S8. (the timeline
happens to show a minimal time from C9 to S8.)

Note: By increasing the size of buffer number 1, we in-
crease the value of S0. However, when we increase the
size of buffer number 1, we also increase the value of
S4. If the size of buffer number 1 is too large, then the
driver will not have enough time to perform tasks S2,

S3, S4, S5, and S6. The result is that there will be delay
from the execution of task C9 until the execution of task
S8. A perfectly timed system will have the values for S5
and S7 at a minimum.

An average increase in performance can be achieved,
if the general guidelines of buffer sizes in Figure 2 is fol-
lowed. However, as was noted earlier, the correct sizing
for buffers will depend upon the expected message
size. There are two problems with relating expected
message size with the correct buffer sizing:

1. Message sizes cannot always be accurately pre-
dicted, since a single application may expect differ-
ent message sizes at different times. Therefore, the
buffer sizes chosen will not always maximize
throughput.

2. Within a single application, message sizes might be
somewhat predictable, but when the same driver is
to be shared with multiple applications, there may
not be a common predictable message size.

Additional problems occur when trying to define the
correct sizing because the correct size also depends
upon the interrupt latency, which may vary from system
to system, depending upon both the hardware and the
software installed in each system.

Descriptor 
Number

Before the Frame Arrives After the Frame Arrives Comments (After 
Frame Arrival)OWN STP ENPa OWN STP ENPb

1 1 1 x 0 1 0 Bytes 1-800

2 1 0 X 0 0 0** Discarded buffer

3 0 0 X 0 0 ? Discarded buffer

4 1 1 X 1 1 X
Controller’s current 

location

5 1 0 X 1 0 X Not yet used

6 0 0 X 0 0 X Not yet used

etc. 1 1 X 1 1 X Net yet used

a. & b.ENP or ERR. 
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In order to deal with the unpredictable nature of the
message size, the driver can implement a self-tuning
mechanism that examines the amount of time spent in
tasks S5 and S7. As such, while the driver is polling for
each descriptor, it could count the number of poll oper-
ations performed and then adjust the number 1 buffer
size to a larger value, by adding “t” bytes to the buffer
count, if the number of poll operations was greater than
”x.” If fewer than “x” poll operations were needed for
each of S5 and S7, then software should adjust the
buffer size to a smaller value by subtracting “y” bytes
from the buffer count. Experiments with such a tuning
mechanism must be performed to determine the best
values for “x” and “y.”

Note: Whenever the size of buffer number 1 is ad-
justed, buffer sizes for buffer number 2 and buffer num-
ber 3 should also be adjusted.

In some systems, the typical mix of receive frames on
a network for a client application consists mostly of
large data frames, with very few small frames. In this
case, for maximum efficiency of buffer sizing, when a
frame arrives under a certain size limit, the driver
should not adjust the buffer sizes in response to the
short frame.

An Alternative LAPP Flow: Two-Interrupt Method

An alternative to the above suggested flow is to use two
interrupts, one at the start of the receive frame and the
other at the end of the receive frame, instead of just
looking for the SRP interrupt as described above. This
alternative attempts to reduce the amount of time that
the software wastes while polling for descriptor own
bits. This time would then be available for other CPU
tasks. It also minimizes the amount of time the CPU
needs for data copying. This savings can be applied to
other CPU tasks.

The time from the end of frame arrival on the wire to de-
livery of the frame to the application is labeled as frame
latency. For the one-interrupt method, frame latency is
minimized, while CPU utilization increases. For the
two-interrupt method, frame latency becomes greater,
while CPU utilization decreases. See Figure B-3.

Note: Some of the CPU time that can be applied to
non-Ethernet tasks is used for task switching in the
CPU. One task switch is required to swap a non-Ether-
net task into the CPU (after S7A) and a second task
switch is needed to swap the Ethernet driver back in
again (at S8A). If the time needed to perform these task
switches exceeds the time saved by not polling descrip-
tors, then there is a net loss in performance with this
method. Therefore, the LAPP method implemented
should be carefully chosen.

Figure B-4 shows the buffer sizing for the two-interrupt
method. Note that the second buffer size will be about
the same for each method.

There is another alternative which is a marriage of the
two previous methods. This third possibility would use
the buffer sizes set by the two-interrupt method, but
would use the polling method of determining frame
end. This will give good frame latency but at the price
of very high CPU utilization. And still, there are even
more compromise positions that use various fixed
buffer sizes and, effectively, the flow of the one-inter-
rupt method. All of these compromises will reduce the
complexity of the one-interrupt method by removing the
heuristic buffer sizing code, but they all become less ef-
ficient than heuristic code would allow.
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Figure B-3. LAPP Timeline for Two-Interrupt Method
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C9: Controller writes descriptor #3.

C8: Controller is performing intermittent 
       bursts of DMA to fill data buffer #3.

C7: Controller writes descriptor #2.

C6: "Last chance" lookahead to 
       descriptor #3 (OWN).

C5: Controller is performing intermittent 
       bursts of DMA to fill data buffer #2

C3: SRP interrupt is 
       generated.

C2: Controller writes descriptor #1.

C1: Controller is performing intermittent 
       bursts of DMA to fill data buffer #1.
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S7A: Driver Interrupt Service 
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Figure B-4. LAPP 3 Buffer Grouping for Two-interrupt Method
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A   =  Expected message size in bytes
S1 = Interrupt latency
S2 = Application call latency
S3 = Time needed for driver to write
          to third descriptor
S4 = Time needed for driver to copy
          data from buffer #1 to
          application buffer space
S6 = Time needed for driver to copy
          data from buffer #2 to
          application buffer space

Note that the times needed for tasks S1,
S2, S3, S4, and S6 should be divided by
0.8 microseconds to yield an equivalent
number of network byte times before
subtracting these quantities from the
expected message size A.
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APPENDIX C 
MII Management Registers
As specified in the IEEE standard, the basic register
set consists of the Control Register (Register 0) and
the Status Register (Register 1). The extended register
set consists of Registers 2 to 31 (decimal). All PHYs
that provide an MII shall incorporate the basic register
set. Both sets of registers are accessible through the
MII Management Interface. 

Table C-48 lists the most interesting registers.

Control Register (Register 0)
Table C-49 shows the MII Management Control Regis-
ter (Register 0).

Table C-48. MII Management Register Set

Table C-49. MII Management Control Register (Register 0)

Note:
1. R/W = Read/Write, SC = Self Clearing,   RO = Read only. 

Register 
Address Register Name

Basic/
Extended

0 MII Control B

1 MII Status B

2-3 PHY Identifier E

4
Auto-Negotiation 
Advertisement 

E

5
Auto-Negotiation Link 

Partner Ability
E

Bits Name Description
Read/Write         

(Note 1)

15 Soft Reset              

When write: 

1 = PHY software reset 

0 = normal operation.

When read: 

1 = reset in process 

0 = reset done.

R/W, SC

14 Loopback
1 = enables Loopback mode

0 = disables Loopback mode
R/W

13 Speed Selection    
1 = 100 Mbps

0 = 10 Mbps
R/W

12 Auto-Negotiation Enable
1 = enable Auto-Negotiation

0 = disable Auto-Negotiation
R/W

11 Power Down 1 = power down, 0 = normal operation R/W

10 Isolate
1 = electrically isolate PHY from MII

0 = normal operation
R/W

9 Restart Auto-Negotiation
1 = restart Auto-Negotiation

0 = normal operation
R/W, SC

8 Duplex Mode      
1 = full duplex

0 = half duplex
R/W

7 Collision Test
1 = enable COL signal test

0 = disable COL signal test
R/W

6-0 Reserved Write as 0, ignore on read RO
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Status Register (Register 1)
The MII Management Status Register identifies the
physical and auto-negotiation capabilities of the PHY.

This register is read only; a write will have no effect.
See Table C-50.

Table C-50. MII Management Status Register (Register 1)

Note:
1. RO = Read Only, LH = Latching High, LL = Latching Low.

Bits Name Description
Read/Write 

(Note 1)

15 100BASE-T4
1 = PHY able to perform 100BASE-T4 

0 = PHY not able to perform 100BASE-T4 
RO

14 100BASE-X Full Duplex
1 = PHY able to perform full-duplex 100BASE-X 

0 = PHY not able to perform full-duplex 100BASE-X
RO

13 100BASE-X Half Duplex
1 = PHY able to perform half-duplex 100BASE-X 

0 = PHY not able to perform half-duplex 100BASE-X 
RO

12 10 Mbps Full Duplex
1 = PHY able to operate at 10 Mbps full-duplex mode 

0 = PHY not able to operate at 10 Mbps full-duplex mode
RO

11 10 Mbps Half Duplex
1 = PHY able to operate at 10 Mbps half-duplex mode

0 = PHY not able to operate at 10 Mbps half-duplex mode
RO

10-7 Reserved Ignore when read RO

6 MF Preamble Suppression

1 = PHY will accept management frames with preamble 
suppressed

0 = PHY not able to accept management frames with 
preamble suppressed

RO

5 Auto-Negotiation Complete
1 = Auto-Negotiation process completed

0 = Auto-Negotiation process not completed
RO

4 Remote Fault
1 = remote fault condition detected                             

0 = no remote fault condition detected
RO, LH

3 Auto-Negotiation Ability
1 = PHY is able to perform Auto-Negotiation

0 = PHY is not able to perform Auto-Negotiation
RO

2 Link Status
1 = link is up

0 = link is down
RO, LL

1 Jabber Detect
1 = jabber condition detected,                      

0 = no jabber condition detected
RO

0 Extended Capability
1 = extended register capabilities,              

0 = basic register set capabilities only
RO
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Auto-Negotiation Advertisement Register 
(Register 4)
The purpose of this register is to advertise the technol-
ogy ability to the link partner device. See Table C-51.

When this register is modified, Restart Auto-Negotia-
tion (Register 0, bit 9) must be enabled to guarantee
the change is implemented. 

Table C-51. Auto-Negotiation Advertisement Register (Register 4)

Technology Ability Field Bit Assignments

The technology bit field consists of bits A0-A8 in the
IEEE 802.3 Selector Base Page. Table C-52 summa-
rizes the bit assignments.

Table C-52. Technology Ability Field Bit 
Assignments

Bit(s) Name Description
Read/
Write

15 Next Page
When set, the device wishes to engage in next page exchange. If clear, the 
device does not wish to engage in next page exchange. 

R/W

14 Reserved RO

13 Remote Fault
When set, a remote fault bit is inserted into the base link code word during 
the Auto Negotiation process. When cleared, the base link code word will 
have the bit position for remote fault as cleared. 

R/W

12:5 Technology Ability Link partner technology ability field. RO

4:0 Selector Field Link partner selector field. RO

Bit Technology

A0 10BASE-T

A1 10BASE-T Full Duplex

A2 100BASE-TX

A3 100BASE-TX Full Duplex

A4 100BASE-T4

A5 Reserved for future technology

A6 Reserved for future technology

A7 Reserved for future technology
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Auto-Negotiation Link Partner Ability 
Register (Register 5)
The Auto-Negotiation Link Partner Ability Register is
Read Only. The register contains the advertised ability

of the link partner. The bit definitions represent the re-
ceived link code word. This register contains either the
base page or the link partner’s next pages. See Table
C-53.

Table C-53. Auto-Negotiation Link Partner Ability Register (Register 5) - Base Page Format

Bit(s) Name Description
Read/
Write

15 Next Page Link partner next page request. RO

14 Acknowledge Link partner acknowledgment RO

13 Remote Fault Link partner remote fault request RO

12:5 Technology Ability Link partner technology ability field RO

4:0 Selector Field Link partner selector field. RO
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