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Bit

Name

Description

04

TXON

TRANSMITTER ON indicates that the
transmitter is enabled. TXON is set when STRT
is set if DTX =0 in the MODE rcgisicr in the
initialization block and the INIT bit has been sct.
TXON is cleared when IDON is set and DTX =
I in the MODE register, or an crror has occurred
during transmission, or a memory error (MERR)
has occurred.

TXON is Read Only; writing this bit has no
effect. TXON is clcared by RESET or by setting
the STOP bit.

03

TDMD

TRANSMIT DEMAND, when sct, causcs the
chip to access the transmit descriptor ring
without waiting for the polltime interval to
elapse. TDMD need not be set to transmit a
packet; it mercly hastens the chip’s responsc 1o a
transmit descriptor ring entry insertion by the
host.

TDMD is Write With I Only and cleared by the
microcode after it is used. It may read as a | for
a short time after it is writien because the
microcode may have been busy when TDMD
was set. 1t is also cleared by RESET or by
setting the STOP bit. Writing a () in this bit has
no effect.
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Bit

Name

Description

02

STOP

STOP disables the chip from all external activity
when set and clears the internal logic. Sctting
STOP is the equivalent of asserting RESET. The
chip remains inactive and STOP remains sct
until the STRT or INIT bit is set. If STRT, INIT
and STOP arc all set together, STOP will
override the other bits and only STOP will be
setl. STOP is Read/Write With | Only and sct by
RESET. Writing a 0 to this bit has no cffect.

01

STRT

START cnables the chip to send and receive
packets, perform direct memory acceess, and do
butfer management.

IFSTRT and INIT are set together, the INIT
function will be executed first.

STRT is Read/Write With | Only. Writing a 0
into this bit has no effect. STRT is cleared by
RESET or by setting the STOP bit.

00

INIT

INITIALIZE, when set, causes the chip to begin
the initialization procedure and access the
initialization block.

If STRT and INIT are set together, the INIT
function will be executed firsi. INIT is
Read/Write With 1 Only. Writing a O into this
bit has no effect. INIT is clcarcd by RESET or
by sctting the STOP bit.
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10.3.2.2 Control and Status Register 1 (CSRl)

RAP=1

Read/Write:  Accessible only when the STOP bit of CSRO isal. CSR'
is unaffected by RESET.

TADR (15:01) 0

Figure 10-4. Control and Status Register {

Table 10-4. Control and Status Register |

Bit Name Description

15:01 | 1ADR The low-order 16 bits of the address of the first
word (lowest address) in the initialization block.

00 Must be zero.
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10.3.2.3 Control and Status Register 2 (CSR2)

RAP=2

Read/Write:  Accessible only when the STOP bit of CSRO is a I
CSR2 is umaffected by RESET. '

RES fADR (23:16)

Figure 10-5. Control and Status Register 2

Table 10-5. Control and Status Register 2

Bit Name Description

15:08 { RES Reserved

07:00 | IADR The high order 8 bits of the address of the first
word (lowest address) in the initiafization block.
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10.3.2.4 Control and Status Register 3 (CSRy)
CSR3 allows redefinition of the bus masier interface.
RAP=13
Read/Write:  Accessible only when the STOP bit of CSR() is 1. CSR2
is cleared by RESET or by setting the STOP bit in CSRO. )
15 3 2 ] 0
RES BSWP ACON BCON

Figure 10-6. Control and Status Register 3
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Table 10-6. Control and Status Register 3

Bit

Name Description

15:03

RES Reserved and read as 0.

02

BSwWP BYTE SWAP allows the chip to operate in
systems that consider bits (15:08) 10 be the lcast
significant byte and bits (07:00) to be the most
significant byte.

When BSWP = |, the chip will swap the high
and low bytes on DMA data transfers between
the SILO and bus memory. Only data from
SILO transfers arc swapped; the initialization .
block data and the descriptor ring entrics are
NOT swapped.

BSWP is Read/Write and cleared by RESET or
by setting the STOP bit in CSRO.

01

ACON ALE CONTROL defines the assertive state of
ALE when the chip is a bus master. ACON is
Read/Write and clcared by RESET and by
sciting the STOP bit in CSR,.

ACON ALE
0 Asseried High
1 Asserted Low
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Bit

Name

Description

00

BCON

BYTE CONTROL redefines the byte mask and
Hold 1/O pins. BCON is Read/ Write and clcared
by RESET or by setting the STOP bit in CSRO.

1/0 Pin 110 Pin 1/0 Pin
BCON 16 i5 i7
0 BM! BMO HOLD
i BUSAKO BYTE BUSRQ
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10.4 Initialization

Initialization details are provided in the following paragraphs.

10.4.1 Initialization Block

Chip initialization includes the reading of the initialization block in
memory 1o obtain the operating parameters. The following is a
definition of the initialization block.

The initialization block is rcad by the chip when the INIT bit in CSR
is sei. The INIT bit should be set before or concurrent with the STR
bit to insurc proper parameler initialization and chip operation.  After
the chip has rcad the initialization block, IDON is set in CSR() and “an
interrupt is gencrated il INEA = 1.

Table 10-7. Initialization Block

Higher Addresses TLEN-TDRA (23:16) IADR +22
TDRA (15:00) IADR +20
RLEN-RDRA (23:16) IADR +138
RDRA (15:00) IADR +16
LADREF (63:48) IADR +14
LADREF (47:32) IADR +12
LADRF (31:16) IADR +10
LADREF (15:00) IADR +08
PADR (47:32) IADR +06

PADR (31:16) IADR +04

PADR (15:00) IADR +02

Base Address of Block MODE IADR +00
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10.4.2 Mode

The mode register allows alteration of chip’s operating paramceters.
Normal operation is with the mode register clear.

PROM | RES. INTI. DRTY COLI. DTCR 1.00¢ DX DRX

Figure 10-7. Mode Register
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Table 10-8. Mode Register

Bit Name _ Description

i5 PROM PROMISCUOUS mode. When PROM = 1, all
incoming packets are accepied.

14:07 | RES RESERVED

06 INTL INTERNAL LOOPBACK is used with the

LOOP bit to determine where the loopback is 1o
be done. Intemal loopback allows the chip to
receive its own transmitted packet. Since this
represents full duplex operation, the packet size
is limited 1o 32 bytes.

INTL is valid only if LOOP = 1; it is ignored
otherwisc.

LOOP  INTL LOOPBACK

0 X No loopback, normal
| 0 Exicral
i 1 Internal
05 DRTY DISABLE RETRY. When DRTY =1, the chip

will attempt only one transmission of a packet.
If there is a collision on the first transmission
attempt,a Retry Error (RTRY) will be reported
in Transmit Mcessage Descriptor 3 (TMD5).

04 coLL FORCE COLLISION. This bit allows the
collision logic 10 be tested. The ¢hip must be in
intemal loopback modc for COLL to be valid. 1f
COLL = 1, a collision will be forced during the
subscquent transmission attempt. This will result
in 16 total transmission attempts with a retry
error reported in TMD3.
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Bit

Name

Description

03

DTCR

DISABLE TRANSMIT CRC. When DTCR = (),
the transmitter will generate and append a CRC
to the transmitted packet. When DTCR = 0, the
CRC logic is allocated to the receiver and no
CRC is generated and sent with the transmitted
packet.

During loopback, DTCR = () will causc a CRC to
be generated on the transmitted packet, but no
CRC check will be done by the receiver since the
CRC logic is shared and cannot generate the
check CRC at the same time. The gencrated
CRC will be written into memory with the data
and can be checked by the hosi softwarc.

If DTCR = 1 during loopback, the host software
must append a CRC value to the transmit data.
The receiver will check the CRC on the received
data and repori any ervors.

November 15, 1988
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Bit

Name

Description

02

LOOP

LOOPBACK allows the chip to operate in full
duplex mode for test purposes. The maximum
packet size is limited to 32 bytes. During
ioopback, the nint packet filier is disabled
because the maximum packet is forced to be
smaller than the minimum size Ethernet packel
(64 bytcs).

LOOP = 1| allows simultancous transmission and
reception for a message constrained to fit within
the SILO. The chip waits until the entire
message is in the SILO before serial
fransmission begins. The incoming data stream
fills the SILO from behind as it is being emptied.
Moving the received message out of the SILO to
memory does not begin until reception has
ceased.

In loopback mode, transmit data chaining is not
possible. Receive data chaining is possible.

01

DTX

DISABLE THE TRANSMITTER causes the
chip 10 not access the transmit descriptor ring;
therefore no transmissions are altempted. DTX
will clear the TXON bit in CSRO when
initialization is completc.

00

DRX

DISABLE THE RECEIVER causcs the chip to
reject all incoming packets and not aceess the
Receive Descriptor Ring. DRX clears the
RXON bit in CSRO when initialization is
complete.

Page 10-22
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10.4.3 Physical Address

The Physical Address is illustrated in Figure 10-8 and detailed in Table

10-9.
47 ! 0
PADR (47:01) 0
Figure 10-8. Physical Address
Table 10-9. Physical Address
Bit Name Description
47:00 | PADR PHYSICAL ADDRESS is the unique 48-bit

physical address assigned to the chip. PADR (0)
must be 0.
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10.4.4 L.ogical Address Filter

The logical address filter is a 64-bit mask thai is uscd 1o aceept
incoming logical addresses. The incoming address is sent through the
CRC circuit. After all 48 bits of the address have gone through the
CRC circuit, the high order 6 bits of the resultant CRC are strobed into
a register. This regisier is used 10 sclect one of the 64-bit positions in
the logical address filter. 1 the sclected filter bit is a 1, the address is
accepted and the packet will be put in memory. The first bit of the
incoming address must be a | for a logical address. 11 the first bit is a 0.
it is a physical address and is compared against the physical address
that was loadced through the initialization block.

The broadcast address, which is all ones, does not go through the
logical address filter and is always cnabled. 11 the logical address filter
is loaded with all zcrocs, all incoming logical addresses - except
broadcast will be rejected.

63 0

LADRF

Figure 10-9. [Logical Address Filter

Table 10-10. Logical Address Filter

Bit Name BDescription

63:00 } LADRF | y¢ Ga-bit mask used by the chip 1o accept

logical addresses.
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10.4.5 Receive Descriptor Ring Pointer

The Receive Descriptor Ring Pointer is illustrated in the following
Figure 10-10 and detailed in Table 10-11.

31 29 28 24 23 3 2 0
RILEN Reserved RDRA (23:03) 0
Figure 10-10. Receive Descriptor Ring Pointer
Table 10-11. Receive Descriptor Ring Pointer
Bit Name" Description
15:13 | RLEN RECEIVE RING LENGTH is the number of
cntries in the receive ring expressed as a power
of 2.
RLEN Number of Eniries
0 i
| 2
2 4
3 8
4 i6
5 32
6 64
7 128
12:00 | RES RESERVED

November 15, 1988
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Bit Name Description

07:00 | RDRA RECEIVE DESCRIPTOR RING ADDRESS is

15:03 the base address (lowest address) ol the receive
descriptor ring.
02:00 MUST BE ZEROES. Thesc bits arc RDRA

(02:00) and must be zeroes because the receive
rings arce aligned on quadword boundarics.
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10.4.6 Transmit Descriptor Ring Pointer

The Transmit Descriptor Ring Pointer is illustrated in Figure 10-11 and
detailed in Table 10-12.

31 29 28 24 23 : 3 2 0

TLEN Reserved TDRA (23:03) 0

Figure 10-11. Transmit Descriptor Ring Pointer

Table 10-12. Transmit Descriptor Ring Pointer

Bit Name Description
15:13 | TLEN TRANSMIT RING LENGTH is the number of
entrics in the transmit ring expressed as a power
of 2
TLEN Number of Eniries
0 i
i 2
2 4
3 8
4 16
5 32
6 64
7 128
12:08 | RES RESERVED
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Bit Name Description

07:00 | TDRA TRANSMIT DESCRIPTOR RING ADDRESS

15:03 is the base address (lowest address) of the
transmit descriptor ring.
02:00 MUST BE ZEROES. These bits are TDRA

(02:00) and must be zeroes because the transmit
rings arc aligned on quadword boundarics.

10.5 Buffer Management

Buffer management is accomplished through message descriptors
organized in ring structures in memory. Each message descriptor entry
is four words long. There arc two rings allocated for the device: a
receive ring and a transmit ring. The device is capable of polling cach
ring for buflers to cither empty or fill with packets 10 or from the
channel. The device is also capable of entering status information in
the descriptor entry. Chip polling is limited to looking onc ahcad of the
descriptor entry with which the chip is currently working.

The location of the descriptor rings and their length are found in the
initialization block, accessed during the initialization procedure by the
chip. Writing a 1 into the STRT bit of CSR,, will causc the chip to start
accessing the descriptor rings and enable it 1o send and receive packets.

The chip communicates with a host device (probably a microprocessor)
through the ring structures in memory. Each cntry in the ring is
"owned" cither by the chip or the host. There is an ownership bit
(OWN) in the message descriptor centry.  Mutual  exclusion is
accomplished by a protocol which states that cach device can only
relinquish ownership of the descriptor entry 1o the other device; it can
never take ownership, and cach device cannot change the state of any
ficld in any entry af'ter it has relinquished ownership.
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10.6 Descriptor Rings

Each descriptor in a ring in memory is a four-word entry. The
following is the format of the receive and the transmit descriptors.

- 10.6.1 Receive Message Descriptor Entry

The following subparagraphs define each of the Receive Message
Descriptor Entries.

10.6.1.1 Receive Message Descriptor 0 (RMDO)
The Receive Message Descriptor () (RMDO) is illustrated in Figure 10-
12 and defined in Table 10-13.

LADR

Figure 10-12. Receive Message Descriptor 0

Table 10-13. Receive Message Descriptor 0

Bit Name Description

15:00 | LADR The LOW ORDER 16 address bits of the buffer
poinied to by this descriptor. LADR is wrilten
by the host and unchanged by the chip.
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10.6.1.2 Receive Message Descriptor 1 (RMI)!)

The Receive Message Descriptor | (RMDl) is illustrated in Figure 9-
13 and detailed in Tabie 10-14.

15 14 13 12 B 10 Y9 8 7 0
OWN| ERR | FRAM 0o | Cre Lo |oste |oENe | HADR

Figure 10-13. Receive Message Descriptor 1
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Table 10-14. Receive Message Descriptor 1

Bit

Name Description

15

OWN This bit indicates that the descriptor entry is
owncd by the host (OWN = 0)) or by the chip
(OWN = 1). The chip clcars the OWN bit afier
filling the bufter pointed to by the descriptor
entry. The host sets the OWN bit alter cmptying
the buffer. Once the chip or host has
relinquished ownership of a bulffer, it may not
change any ficld in the four words that comprise
the descriptor entry.

14

ERR ERROR summary is the "OR" of FRAM, OFLO,
CRC, or BUFF. ERR is sct by the chip and
cleared by the host.

13

FRAM FRAMING ERROR indicates that the incoming
packet contained a noninteger multiple of 8 bits
and there was 4 CRC error. If there was not a
CRC error on the incoming packet, then FRAM
will not be set. even if there was a non-integer
multiple of 8 bits in the packet. FRAM is set by
the chip and clcared by the host.

OFLO OVERFLOW error indicates the receiver has
lost all or part of the incoming packet due to an
inability to store the packet in a memory buffer
before the internal SILO overflowed. OFLO is
set by the chip and clearcd by the host.

CRC CRC indicates thai the receiver has detected a
CRC error on the incoming packet. CRC is sel
by the chip and clcared by ihe host.

November 15, 1988 Page 10-31



LANCE PROGRAMMING

ENP-30 REFERENCE GUIDE

Bit

Name

Description

10

BUFF

BUFFER ERROR is set when the chip runs out
of available buffers while data chaining a
reeeived packet. BUFF is set by the chip and
cleared by the host.

I a BUFF occurs, an OFLO will also occur,
because the chip tries to acquire the next buffer
until the SILO overflows.

09

STP

START OF PACKET indicaics that this is the
first butler used by the chip for this packet. It is
uscd for data chaining bulfers. STP is sct by the
chip and cleared by the host.

08

ENP

END OF PACKET indicatcs that this is the last
buffer used by the chip for this packet. it is used
tor data chaining bufters. It both STP and ENP
are set, the packet fitinto one bulfer and there
was no data chaining. ENP is set by the chip and |
cleared by the host.

07:00

HADR

The HIGH ORDER 8 address bits of the buffer
pointed 1o by this descriptor. This ficld is writicn
by the host and unchanged by the chip.
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10.6.1.3 Receive Message Descriptor 2 (RMDZ)

The Receive Message Descriptor 2 ( RMDZ) is illustrated in Figure 10-
14 and detailed in Table 10-15.

5 12 11 0
Onces BCNT
Figure 10-14. Receive Message Descriptor 2
Table 10-15. Receive Message Descriptor 2
Bit Name Description
15:12 MUST BE ONES. This field is written by the
host and unchanged by the chip.
11:00 | BCNT BUFFER BYTE COUNT is the length of the

bufler pointed to by this descriptor expressed as
a two’s complement number. The field is writien
by the host and unchanged by the chip.
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10.6.1.4 Receive Message Descriptor 3 (RM D;)

The Reccive Message Descriptor 3 (RMD3) is illustrated in Figure 10-
15 and detailed in Tabic 10-16.

15 12 1l 0

Reserved MCNT

Figure 10-15. Receive Message Descriptor 3

Table 10-16. Receive Message Descriptor 3

Bit Name Description

15:12 | RES RESERVED and read as zeroes.

11:00 | MCNT MESSAGE BYTE COUNT is the length in bytes
of the received message. MCNT is valid only
when ERR is clear and ENP is sct. MCNT is
written by the chip and cleared by the host.
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10.6.2 Transmit Message Descriptor Entry

The Transmit Message Descriptor Entries are  described in the
following subparagraphs.

10.6.2.1 Transmit Message Descriptor 0 (TM D0)

The Transmit Message Descripior () (TMDO) is illustrated in Figure
10-16 and detailed in Table 10-17.

15 0

LADR

Figure 10-16. Transmit Message Descriptor 0

Table 10-17. Transmit Message Descriptor 0

Bit Name Description

15:00 | LADR The LOW ORDER 16 address bits of the buffer
pointed to by this descriptor. LADR is wrilten
by the host and unchanged by the chip.
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10.6.2.2 Transmit Message Descriptor 1 (TM D!)

The Transmit Message Descriptor | (TMDl) is illustrated in Figure
10-17 and detailed in Table 10-18.

OWN ] ERR RES MORE ONIE DEF sie ENP HADR

Figure 10-17. Transmit Message Descriptor 1

Table 10-18. Transmit Message Descriptor 1

Bit Name Description

15 OWN This bit indicates that the descriptor entry is
owned by the host (OWN = () or by the chip
(OWN = 1). The host sets thc OWN bit afier
filling the buifer pointed 1o by this descriptor.
The chip clears the OWN bit after transmitting
the contents of the buffer. Neither may aller 4
descriptor entry alter it has relinquished
ownership.

14 ERR ERROR summary is the "OR" of LCOL, LCAR,

UFLO or RTRY. ERR is set by the chip and
cleared by the host.

13 RES RESERVED bit. The chip will wriie this bit
with a (.
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Bit

Name

Description

MORE

MORE indicates that more than one retry was
needed to transmit a packet. MORE is set by the
chip and cleared by the host. -

ONE

ONE indicates that exactly onc retry was nceded
to transmit a packet. ONE is set by the chip and
cleared by the host.

10

DEF

DEFERRED indicates that the chip had to dcfer
while trying to transmit a packet. This condition
occurs if the channel is busy when the chip is
ready to transmil. DEFER is set by the chip and
cleared by the host.

09

STP

START OF PACKET indicates this is the first
bufter to be used by the chip for this packet. 1t is
used for data chaining buffers. STP is sct by the
host and unchanged by the chip.

08

ENP

END OF PACKET indicates this is the last
buffer to be used by the chip for this packet. Itis
used for data chaining buffers. It both STP and
ENP are set, the packet fit into one bufter and
there was no data chaining. ENP is set by the
host and unchanged by the chip.

07:00

HADR

The HIGH ORDER 8§ address bits of the buffer
pointed to by this descriptor. This field is written
by the host and unchanged by the chip.
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10.6.2.3 Transmit Message Descriptor 2 (TM D2)

The Transmit Mcssage Descriptor 2 (TMDQ) is illustrated in Figure
10-18 and detailed in Table 10-19.

15 121l 0

Oncs BCNT

Figure 10-18. Transmit Message Descriptor 2

Table 10-19. Transmit Message Descriptor 2

Bit Name Description

15:12 | ONES Must be ones. This ficld is set by the host and
unchanged by the chip.

11:00 | BCNT BUFFER BYTE COUNT is the usablc length in
bytes of the bulfer pointed to by this descriptor

expressed as a two’s complement number. This
is the number of bytes from this buffer that will

be transmitted by the chip. This ficld is written

by the host and unchanged by the chip.
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10.6.2.4 Transmit Message Descriptor 3 (TM Dx)

The Transmit Message Descriptor 3 (TMD3) is illustrated in Figure
10-19 and detailed in Table 10-20.

BUFF| UFLO RES 1.COoI. 1LCAR RIRY THR

Figure 10-19. Transmit Message Descriptor 3

Table 10-20. Transmit Message Descriptor 3

Bit Name Description

15 BUFF BUFFER ERROR is set by the chip during
transmission when the chip does not find the
ENP flag in the current buffer and does not own
the next buffer. BUFF is set by the chip and
cleared by the host.

If a BUFF occurs, a UFLO will also occur
because the chip tries to read memory data until
the SILO is empty.

14 UFLO UNDERFLOW ERROR indicates that the
transmitter has truncated a message duc o data
late from memory. UFLO indicates that the
SILO has emptied before the end of the packet
was reached.

UFLO is set by the chip, cleared by the host.
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Bit

Name

Description

13

RES

RESERVED bit. The chip will write this bit
with a (.

LCOL

LATE COLLISION indicates that a collision has
occurred alter the slot time of the channel has
elapsed. The chip doces not retry on late
collisions. LCOL is sct by the chip and cleared
by the host.

LCAR

LOSS OF CARRIER indicates that the carricr
signal was not detecicd for some period during
the transmission of the packet. LCAR is set by
the chip and cleared by the host.

10

RTRY

RETRY ERROR indicates that the transmitter
has lailed in 16 attempts to successiully transmit
a message duc 1o repeated collisions on the
medium. If DTRY = | in the MODE regisicr,
RTRY will sct after one failed transmission
attempt.  RTRY is sct by the chip and cleared by
the host. :

09:00

TDR

TIME DOMAIN REFLECTOMETRY rellecis
the state of an internal chip counter that counts
from the start of a transmission 1o the occurrence
of a collision. This value is usctul in
determining the approximaie distance 1o a cable
fault. The TDR value is writicn by the chip and

is valid only if RTRY or LCOL is scl.
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