



































































































































































































































8861 ‘C1 J2quIaAON

11-9 a3eg

anpnang yooig 0¢-dNI °‘1-9 2andig

U
o

7 EXTERNAL
K TRANSCETVER
RESET CONNECTOR
CoNTROL
196
1 | LANCE
Y An 7190
' SIA
1} A
; apis:as n
1
i l—
ara ois:ee, _ ,J
ntyy s . X .'2 u
e, ). e
. CONTROL 8ITS anie Piis
azs:or, + T28K8
il 177 AceEss
215 Lot A v/
Alb:81 + ”g:n) m’%
— am & WAIT
Vi STATES
.
TocAL #Us | 2226 .
proverieid piaR c:3 ] 52 ounL
? 9:8 | puAL LEVEL oL
f— =34 ASYNC 7{ R
et aca s10. k0 Ry cne
ATTACHMENTS
aSTER aTer
45,095,
TG, TIMINS Lo3.0%,
ConTROL prack
T STSTEN APPRESS a3
T PECODE AND "
TROFICONTROL ~ SELECTSTO | TIPING i)
RECISTER T/o.komRAR
——— ¥ Vil ¥

AAIND IONTYIIIY 0€-dNA

NOILVIWHOJINI L40ddNS



SUPPORT INFORMATION ENP-30 REFERENCE GUIDE

@

A A

0000000000000
©\oocooooooco0o0o0o0/ ©

CMC PART NO. 30402790
CMC PART NO. 304026-00
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6. FLAT CABLE RED STRIPE COLOR KKEY IS PIN 1 ON BOTH CONNECTORS

3. RS-232 MALE CONNECTOR FOR CONNECTING J4 TO THE HOST.
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Figure 6-2. RS-232 Cable Assembly Drawing
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VIEW FROM TOP EDGE OF PC BOARD

2 4 6 8 10 12 14 16 18 20 22 24 26 2 4 6 8 10 12 14 16 18 20 22 24 26
O0O0O0O0O0O0OOO0OOOO 0000000000000
0000000000000 0000000000000
1 3 5 7 9 11 131517 19 21 23 25 1 3.5 7 9 11131517 19 21 23 25

JS:DTE (Port A) Terminal

J4:DCE (Port B) Host

NOTE: PC board connectors J4 and J5 for the serial ports are 26-pin,
dual in-line receptacles for mating flat cable connectors. The
above view provides connector and pin number locations. Pin 1
is marked with an arrow marker on the connector body and
should always be matched with the arrow marker on the mating
connector. Tables 6-4 and 6-5 provide signal identification for

each serial port.

Figure 6-3. Serial Communication Ports
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Figure 6-4. ENP-30 Memory Map
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DEBUGGER INSTALLATION

Section 7

Debugger Installation

“Included with the CMC Software Development Kit for the ENP-30
Series board are two debugger ROMs, a Reset Box, and cabling.

e The debugger ROMs replace the ROMs already on the board.

e The Rescet Box controls debugger operation through use of reset
and abort swilches:

RESET -

ABORT -

When asserted (connected to ground) by an external
device, the onboard reset logic is set in motion. The
MPU (MCGRO00) is reset, bebaving as described in
the  MC68000 Specification. All other onboard
resources are reset simultaneously.

A Level 7 interrupt is generated. The PROM-based
debugger may then service the interrupt with either
halt program cxecution or dump address and data
register, PC, SR, ¢fc., to the CRT.

The Reset Box includes a cable with a connector to attach to the

ENP.

Two ribbon cables with standard 25-pin RS 232 serial interface
connectors are included. The female connector is configured DTE
for usc with a terminal. The male connector is configured DCE for
downloading trom the host system.

The following describes how to install the debugger:

1
2.
3.

Shut down your system and turn off the power.

Remove the ENP from the host system backplane.

Replace the ROMs with the Debugger ROMs. Use a small
screwdriver o pry out the old ones il you have no PROM
remover. The ROMs are marked as H (high) and /. (low) and are

November 15, 1988
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6.

notched at one end. Be sure the notched end taces down when
the board is oriented as shown in Figure 4-1 (board cdge
connector on the right and transceiver and cable connection on
the lelt). Notches are also shown traced in-white on the circuit
board. The ROM marked 1. must go into the lelt socket, labelled
U28 on the circuit board. The ROM marked H must go into the
right socket, labelled U44 on the circuit board.

Attach the Reset Box cable to the ENP-30 at JP2.

Note:  Pin 1 on the cable must go 1o pin | on JP5. Normally,
pin 1 is marked with a small triangle on the box
conncctor on the end of the cable. Figure 4-3 shows the
location of pin 1 on JP2.

Re-insert the ENP-30 into your system.

Connect the 26 pin connector at 15 1o a video display tcrminal
using the female ribbon cable supplied. Be sure pin | on the
cable (marked with a red stripe) matches pin 1 on J5 (marked
with a triangle).

Conncct the 26 pin connector at J4 to a host serial port using the

male ribbon cable supplicd. As above, cnsure that pin | on the
cable matches pin | on J4.

For information on how to usce the Debugger, reler to the ENP
Debugger User's Guide.

Page 7-2
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Section 8

Powerup Diagnostics

8.1 Powerup Initialization

The K1 Kemel supplicd with cach ENP retrieves its stack pointer and
initial program counter from locations $0 and $4, respectively, on
system powerup. The map swap bit is immediately set in the MPU
control status register, moving 4KB of DRAM located at $FO0000 to
“location $0 and 4KB of K1 Kernel program code from $0 1o $F80000.

A test of DRAM is performed after the swap bit is set followed by
zeroing the cntire DRAM  area.  Vcctor, stack, and  variable
initialization occurs next, followed by initiation of the DRAM refresh
interrupt service routine.

The ENP then cxceutes a serics of diagnostic self tests which cxercise
the internal DRAM, registers, scrial controller, and Ethernet controller
on board.

The green alive LED on the ENP is turned on as an indication that all
sell tests have passed before jumping to the Ki Kemnel executive.

The autovector 7 inferrupt  service  routine  handles  three  ENP
exceptions: DRAM refresh, external abort, and parity error. DRAM
refresh interrupts occur approximately every 2ms. Refresh is achieved
by reading DRAM locations between $400 and $600. When a parity
error interrupt occurs, the green alive light is turned off on the ENP
(and on somc models the red fail light will be turned on) and
processing continues. The green LED will remain off until the ENP is
reset or restaried.

ENP K1 Kemels use DRAM between $O and $1000, and the upper
8KB of memory which is used for data and stack. The remaining
DRAM is available for user applications.
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8.2 Self Diagnostics
The ENP powerup and self diagnostic sequence is as follows:

On powcerup, the ENP exceutes a series of self tests before initiating K|
Kernel operation. Two internal DRAM pattern tests are performed,
tollowed by an internal loopback test on the DUART (il present), an
intcrnal register interrupt test, and an internal loopback test on the
Ethernet controller. It any single test fails, the green alive LED
remains off, but program cexccution continues in the K1 Kernel. Error
status information is stored in a control block accessible by the bus
host.

1. On startup, the presence ol a parity crror tells the ENP that a
powerup has occuned and initiates sell” diagnostics.

2. A warm restart docs not cause the ENP to perform self
diagnostics, unless there is application code (c.g. TCP) in ROM.

(9%

I any single test fails (other than parity crrors), ENP sell
diagnostics ccascs and the failed test result is logged into the
crror control block.

4. ENP sclf diagnostics arc performed in the following order:
o Parity
o Random Numbcr RAM Patiern
e Walking Bit RAM Pattern
o DUART Internal Loopback
o LANCE

The error control block contains specitics on the test that failed, the
nature of the error, and related diagnostic information:
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Offset From Base Error
Control Block (Bytes) Description
0 - Reserved (word)
2 Test number (word)
4 Result code (long word)
8 Reserved (long word)
12 Reserved (long word)
1 Error address (long word)
20 Expcclcd result (word)
2?2 Reccived result (word)

The control block may be viewed locally at $10 (relative to the start of
ENP DRAM) using the debugger, or from the bus at $1010 bytes from

the ENP, slave address.

Users are cncouraged to attempt sclt diagnosis of a problem with an
ENP, at least to the exieni of reporting the contents ol the error control

block to CMC Technical Support.

Six powerup tests are currently being performed on the ENP. A short
description of each test and the possible errors encountered follows:

8.2.1 Parity Check

The process of writing and reading memory on powerup will generate
DRAM parity. If a parity error is deiecied, the error will be reported as

follows:

November 15, 1988
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. Ervor .
Result Code Description
Address

$1001 Parity crror

8.2.2 Random Number DRAM Pattern Test

A pscudo random number pattern is writien between memory locations
SFO1080 and the top of dynamic memory then read back and compared
with the original patiern. Buffer comparison crrors, crror addresses
and expected and received values are reported. '

Result Code Error ‘ Description
Address

$FFFFFFF4 (given)  Bus trap during memory write

$FFFFFFF 3 (given) Bus trap during memory read

$2001 (given)  Patiern comparison error

8.2.3 Walking Bit DRAM Pattern Test

A single bit is rotated through a 16-bit word and written 10 memory
locations between SFOT080 and top of dynamic memory. The data is
rcad and veriticd with the original pattern.  Any comparison CIror is
reported as well as the address at which the comparison failure
occurred and the expected and reccived values.
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. Error e e
Result Code Address Description
$FFFFFFF4 (given) Bus trap during memory access
$3002 (given)  Bulfer comparison error

8.2.4 DUART Internal Loopback

The SC68681 DUART on board is initialized to internal loopback
mode and a pattern transmitted from channels a and b. Each byltce
reccived is compared with the transmitied byte and any discrepancies

reported.
Result Code Error Description
Address
$FFFFFFFF SC686GR1  Bus trap error
address
$4001 _ Transmif and receive bytes do not
. compare ’

8.2.5 Control/Status Register Test

The ENP  Control/Status  registers which generate  autovectored
interrupts 1 through 4, arc written. A counter is ticked when the
corresponding interrupt occurs and compared with the expected value.
Intcrrupt generation is repeated twice. The timer is then initialized on
the SC68681 and the interrupt at autovector Level 5 is verified. The
Ethernet controller is then initialized and its ability to interrupt at
autovector Level 6 is verificd.  Result codes appear as follows:
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rror
sult C desceripti
Result Code Address Description
$FFFFFFFF (given)  Bus trap civor
$FFFFFFFD Bus trap during receive register
access
$FFFFFFFC Bus trap during transmit register
aceess
$FFFFFFF3 Bus trap during Ethermet controller
aceess
$5002 SFDA Level | intermpt did not compare
$5003 SFDC Level 2 intermupt did not compare
$5004 SFDE Level 3 intermupt did not compare
$5005 SFEQ Level 4 interrupt did not compare
$5006 SFE2 Improper timer interrupt count
$5007 SFE4 Improper Ethiernet controller
interrupt count

8.2.6 Ethernet Controiier Test

The Ethemet Controller Test includes a LANCE diagnostic, and the
Control Transfer to the K1 Kernel. These are detailed in the following
subparagraphs.

8.2.6.1 .LANCE
This diagnostic performs a serics of tests on the LANCE device (if
prescnt) in internal loopback mode. Transmit and receive ring bufter
sizes are varied in order 1o test the buffer chaining capabilitics of the
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device. In the first subtest, two receive buflers, 16 and 4 bytes long,
are chained together for a 20-byte transmitted packet (including CRC).
In the second subtest two 16 and 4 byte reccive bulfers are chained for
a 24-byte transmitted packet. LANCE buffer error status is verified.

In subtest three, four (16, 2, 2, and 4 byte) buflers arc placed in the
receive ring. The four byte bufter is assigned host ownership, thereby
disallowing LANCE usc of the buffer. A 24-byte packet is transmitted,
and buffer emor status is verificd. In subtest four, three (16, 2, and 2
byte) receive buffers are chained to accept a 24-byie transmitted
packet. Transmit and receive buffers are compared (o validate data
transmission.
Specific addresses used by the LANCE loopback test are as follows:

Initialization Block — $600

Receive Message Descriptor — $680

Transmit Message Descriptor — $690

Transmit Buffer — $700

Receive Buffer — $800

Result codes appear as tollows:

Error Description
Resuit Code Address
$FFFFFFF3 $6X07  Bus trap during LANCE access.
No packet _$6X08  Transmit and receive packets do
received. not compare.

An X in the result code represents the subtest number (1-4).
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8.2.6.2 Control Transfer to K1 Kernel

Powerup tests are performed sequentially on the ENP. On successtul
completion of the tests, the result code in the error control block is
zcroed, the green light emitting diode on the board is tured on, and
control is passcd immiediately to the K1 Kernel. If any single test fails,
the green LED remains off and control is passed to the K1 Kernel with
the pertinent test information logged in the error control block.” The
host processor may at this time interpret the error control block results
prior 1o downloading protocol software into the ENP and starting
program exceution in the ENP.
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Section 9

Transceivers

9.1 Introduction

There are three different Lrherner transceiver interface specifications
used by the industry. Ethemct 1.0 is the earlicst version. 1t has a dc
voltage offset of 0 to 5Vde and differential voltage of 700mVdc, at
quiescence on any signal line. Ethemet 2.0 has a de voltage offset of
1o 5Vdc and no de voltage differential at quiescence. TEEE 802.3 has
no dc voltage offset and no dc ditferential voltage at quiescence.
Ethernet 2.0 and 1EEE 802.3 are similar enough that intcroperability
should cause no problems.

The ENP-30, Rev. A is designed only for Ethernet 1.0. The ENP-30),
Rev. B, is factory configured for 1EEE 802.3; but can be reconfigured
for Ethemet 1.0, when needed.

Transceiver interfaces should match transceiver interface types. The
conscquences of a mismatch will vary but will usually result in a
dramatic reduction in performance of a node due to an increase in the
number oft CRC and alignment errors.  Other possible manifestations
include: (1) network lockup due to a babbling transceiver (802.3
interface hooked 1o a 1.0 transceiver), (2) failure of other link laycr
hardware that cannot tolerate spurious bits at end of ransmission
(transceiver type matches interface but non-CMC equipment is old 1.0
type), and (3) transceiver lockup due to intolerable transients during
the onset of transmission. The latter error results in the transceiver
light going out (802.3 interface driving 1.0 transceiver or visa versa, or
ENP jumpering not proper for 802.3). All of these failurcs have been
observed at customer sites and/or at CMC.

Modification ol the ENP-30 for Ethernet 1.0 requires replacement of
the PE8302 puise transformer ULLS5 with a 16-pin DIP jumper
platform. On the jumper platform, connect pins 1-16, 2-15, 3-14,
4-13, 5-12, 6-11, 7-10, 8-9. In addition, place a jumper betwecn
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JPO3 pins 1-06.

The following table shows the changes required to convert an ENP-30),
Rev. B, trom IEEE 802.3 to Ethernet 1.0:

ENP Substitute 16-Pin
Rev. DIP Jumper Add Shunt To: | Notes:
Platform For:

Rev. A N.A. N.A. Alrcady
Ethernet 1.0; it
has no PER302
pulse
transformer.

Rev. B uilis JPO3 pins 1-6 Setup  jumper
plattoom  JPO3
as shown
below:

I ——6
b2 s
b
P3| o4
Lo

Page -2 November 13, 1988
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The pulse transformer and shunt positions on the ENP are located near
the LANCE (Am7991). The jumper platform that is substituted for the
PER302 is diagramed below:

116
2115
3114
4113
5112
611
7410
§—-9

9.2 Common Transceivers and Their Type

The following is a list of commonly-used transceivers showing their
interface type: Ethernet version 1.0 or IEEE 802.3 (Ethernet version
2.0 is idcntical to IEEE 8(2.3). Before installing the ENP, determine
the transceiver type to which it will be connected. If the transceiver
type differs from the ENP’s default configuration (IEEE 802.3), you
will need to rejumper the PC board as described above.

The following is a reference list of common transceiver types, known
to be compatible with the ENP. Pleasc note that this list is not intended
10 be complete nor does it intend to make recommendations.
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Table 9-1. Common Transceiver Types

Madel IEEE 8023  Kthernet 1.0
jcomM No Yes
Cabletron MT800 (Multiport) Yes Yes
Cabletron STS00 Yes Yes
DEC DELNI (Multiport) Yes Yes
DEC DESTA No Yes
DEC H4000 No Yes
DEC H4005 _ Yces Yes
Intel (Multiport) No Yes
Interlan NT100 Ycs No
Interlan NT 10 No Yes
TCL 2010 1 series Yes No
TCL 2010 E scries No Yes -
TCL 2010 EB (with heartbeat) No Yes
EXOS 1110 No Yes
EXOS 1111 Yes No
BICC ISOLAN 1112 Yes No
BICC ISOLLAN 1113 No Yes

Page 9-4 November Y. 1988
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Section 10
LANCE Programming Specification

10.1 Introduction

This section defines the control and status registers and the memory
data structures required to program the LANCE. For the discussions
herein, the referenced host is the MC68000 microprocessor on the
ENP.

10.2 Programming the Am7990 . ANCE

The Am7990 LANCE is designed to operate in an environment (hat
includes close coupling with a local memory and a microprocessor
(host). The Am7990) LANCE is programmed by a combination of
registers and data structures resident within the chip and in memory.
There are four control and status registers (CSRs) within the chip,
which arc programmed by the host device. Once enabled, the chip has
the ability to access memory locations to acquire additional operating
parameters.

The Am7990 has the ability to do independent buffer management and
o transfer data packets to and trom the Ethernet. There are three
memory structures accessed by the chip:

1. Initialization Block — 12 words in contiguous memory starting
on a word boundary. It also contains the operating parameters
necessary for device operation. The initialization block contains:

« Mode of operation
» Physical address
o Logical address mask

o Location of receive and transmit descriptor rings
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o Number of entrics in receive and transmit descriptor rings
Receive and Transmit Descriptor Rings — Two ring structures,
one each for incoming and outgoing packets. Each entry in the
rings is 4 words long and cach entry must start on a quadword
houndary. The descriptor rings contain:

o The address of a data bufter

o The Iength of that bufter

o Status infomation associated with the bufter
Data Buflers — Contiguous portions of memory rescrved for
packet buffering. Data bulfers may begin on arbitrary bytce
boundarics.

In general, the programming scquence of the chip may be summarized

as:

Programming the chip’s CSRs by a host device to locate an
initialization block in memory. The byic control, bytc addressing
and address latch enable modes are defined here, also.

The chip loading iself with information contained within the
initialization block.

The chip accessing the descriptor rings for packet handling.
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10.3 Control and Status Registers

Therc are four control and status registers (CSRs) resident within the
chip. The CSRs are accessed through two bus addressable ports, an
address port (RAP) and a data port (RDP).

10.3.1 Accessing the Control and Status Registers

The CSRs are read (or written) in a two-step operation. The address of
the CSR 1o be accessed is written into the address port (RAP) during a
bus slave transaction. During a subsequent bus slave transaction, the
data being rcad from (or written into) the data port (RDP) is read from
(or written into) the CSR selected in the RAP. Once written, the
address in RAP remains unchanged until rewritten.

To distinguish the data port from the address port, a discreic 1/0 pin is
provided as follows:

ADR V/O Pin Port
L Register data (RDP)
H Register address port (RAP)
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10.3.1.1 Register Data Port (RDP)

The Register Data Port (RDP) is illustrated in Figure 10-1 and detailed
in Table 10-1. ‘

0

o]

CSR Data

Figure 10-1. Register Data Port

Table 10-1. Regisler Data Port

Bit Name Description

15:00 | CSR Data | Writing data into RDP writes the data into the
CSR sclected in RAP. Reading the data from the
RDP rcads the data tfrom the CSR selected in
RAP. CSR,, CSR2 and CSR, arc accessible
only when l‘lc STOP bit of C R() is sct.

I the STOP bit is not set while attempting to
access CSR,, CSR, or CSR, the chip will not
respond to the bus transfer.
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10.3.1.2 Register Address Port (RAP)

The Address Register Port (RAP) is illustrated in Figure 10-2 and
detailed in Table 10-2.

15 0

RES CSR 1:0

Figure 10-2. Register Address Port

Table 10-2. Register Address Port

Bit Name Description

15:02 | RES Reserved and read as zeroes.

01:00 | CSR(1:0) | CSR address select. Read/Write. Selects the
CSR 1o be accessed through the RDP. RAP is
clearcd by bus RESET.

CSR(1:0) CSR
00 CSRO
0t CSR,
10 CSR,,
L1 CSR,
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10.3.2 Control and Status Register Definition

Control  and  Status  Dcfinition is  detailed  in  the  following
subparagraphs.

10.3.2.1 Control and Status Register 0 (CSRO)

The Control and status Register 0 (CSR()) is illustrated in Figure 10-3
and dcetailed in Table 10-3.

15 , 0

ERR—l L INIT
BABL— —— STRT
CERR STOP
MISS ———— L—— TDMD
MERR —————— . b———— TXON
RINT ——————— —————— RXON
TINT INEA
IDON INTR

Figure 10-3, Control and Status Register 0 (CSR0 )
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Table 10-3. Control and Status Register 0

Bit

Name

Description

ERR

ERROR summary is set by the "OR" of BABL,
CERR, MISS and MERR. ERR rcmains set as
long as any of the error flags are true.

ERR is read only; writing it has no effect. It is
clcarced by bus RESET or by sctting the STOP
bit.

BABL

BABBLE is a transmiticr time-out error. 1t
indicates that the transmitter has been on the
channel longer than the time required to send the
maximum length packet.

BABL will be set after 1519 bytes have been
transmitted. When BABL is set, an interrupt will
be generaied if INEA = 1.

BABL is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
0 has no effect. It is cleared by RESET or by
setting the STOP bit.

13

CERR

COLLISION ERROR. The collision input to the
chip lailed to activate within 2ps after a chip-
initiated transmission was completed. The
collision after transmission is a transceiver test
feature.

CERR is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
0 has no effect. It is cleared by RESET or by
setting the STOP bit.

November 15, 1988
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Bit

Name

Description

MISS

MISSED PACKET is sct when the receiver loses
a packet because it does not own a reeeive bulfer
and the SILO has overflowed, indicating loss of
data.

When MISS is set, an interrupt will be gencrated
il INEA = 1.

MISS is Read/Clear Only and is sct by the chip
and cleared by writing a | into the bit. Writing a
0 has no cffect. It is cleared by RESET or by
setting the STOP bii.

MERR

MEMORY ERROR is sct when the chip is the
bus master and has not received READY within
25.61 afier asserting the address on the DAL
lines.

When a MERR s detected, the receiver and
transmitler arc umed of f and an interrupt is
gencrated if INEA = 1.

MERR is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
0 has no cfiect. It is cleared by RESET or by
seiting the STOP bit.
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Bit

Name

Description

10

RINT

RECEIVER INTERRUPT is sct after the chip
updates an eniry in the Receive Descriptor Ring.

When RINT is sct, an interrupt is gencrated it
INEA = I.

RINT is Read/Clear Only and is set by the chip
and clearcd by writing a 1 into the bit. Writing a
0 has no effect. Itis cleared by RESET or by
setting the STOP bit.

09

TINT

TRANSMITTER INTERRUPT is set after the
chip updates an entry in the transmit descriptor
ring.

When TINT is set, an interrupt is generated if
INEA = 1. :

TINT is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
0 has no effect. Itis cleared by RESET or by
setting the STOP bit.

08 .

IDON

INITIALIZATION DONE indicates that the
chip completed the initialization procedure
started by setting the INIT bit. When IDON is
set, the chip has read the Initialization Block
from memory and stored the new parameters.

When IDON is set, an interrupt is generated if
INEA = 1.

IDON is Read/Clear Only and is set by the chip
and cleared by writing a 1 into the bit. Writing a
() has no effect. 1 is cleared by RESET or by
selting the STOP bit.
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Bit

Name

Description

07

INTR

INTERRUPT FLAG. Onc or morc of the
tollowing interrupt-causing conditions has
occurred: BABL, MISS, MERR, RINT, TINT,
IDON. If INEA = | and INTR = |, th¢ INTR /O
pin will be low.

INTR is Rcad Only; writing this bit has no
citect. INTR is cleared by RESET or by sctling
the STOP bit.

06

INEA

INTERRUPT ENABLE allows the INTR 1/0 pin
10 be driven low when the Interrupt Flag is set.
ININEA = | and INTR = |, the INTR I/O pin
will be low. If INEA = (), the INTR 17O pin will
be high, regardless of the state of the interrupt
Flag.

INEA is Read/Write and cleared by RESET or
by setting the STOP bit.

RXON

RECEIVER ON indicatcs that the receiver is
cnabled. RXON is set when STRT s set if DRX
= 0 in thc MODE register in the initialization
block and the initialization block has been read
by the chip by seiting the INIT bit. RXON is
cleared when IDON is set from setting the INIT
bit and DRX = i in the MODE register or a
memory error (MERR) has occurred.

RXON is Read Only; writing this bit has no
effect. RXON is cleared by RESET or by sctting
the STOP bit.
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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.
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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.
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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
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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.
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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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