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Intel Corporation is a leading supplier of microcomputer components,

modules and systems. When Intel invented the microprocessorin- 1971, it
created the era of the microcomputer. Today, Intel architectures are considered
world standards. Whether used in embedded applications such as automobiles,
printers and microwave ovens, or as the CPU in personal computers, client
servers or supercompulters, Intel delivers leading-edge technology.

MICROCOMMUNICATIONS

1991

About Our Cover:

Thinkers, inventors, and artists throughout history have breathed

life into their ideas by converting them into rough working sketches, models,
and products. This series of covers shows a few of these creations, along
with the applications and products created by Intel customers.
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number to provide you with direct, ready information on known, documented problems and deficiencies, as
well as work-arounds, patches and other solutions.

Intel’s software support consists of two levels of contracts. Standard support includes TIPS (Technical Infor-
mation Phone Service), updates and subscription service (product-specific troubleshooting guides and;
COMMENTS Magazine). Basic support consists of updates and the subscription service. Contracts are sold in
environments which represent product groupings (e.g., iRMX® environment).

NETWORK SERVICE AND SUPPORT

Today’s broad spectrum of powerful networking capabilities are only as good as the customer support provided
by the vendor. Intel offers network services and support structured to meet a wide variety of end-user comput-
ing needs. From a ground up design of your network’s physical and logical design to implementation, installa-
tion and network wide maintenance. From software products to turn-key system solutions; Intel offers the
customer a complete networked solution. With over 10 years of network experience in both the commercial
and Government arena; network products, services and support from Intel provide you the most optimized
network offering in the industry. ' .

CONSULTING SERVICES

Intel provides field system engineering consulting services for any phase of your development or application
effort. 'You can use our system engineers in a variety of ways ranging from assistance in using a new product,
developing an application, personalizing training and customizing an Intel product to providing technical and
management consulting. Systems Engineers are well versed in technical areas such as microcommunications,
real-time applications, embedded microcontrollers, and network services. You know your application needs;
we know our products. Working together we can help you get a successful product to market in the least
possible time.

CUSTOMER TRAINING

Intel offers a wide range of instructional programs covering various aspects of system design and implementa-
tion. In just three to ten days a limited number of individuals learn more in a single workshop than in weeks of
self-study. For optimum convenience, workshops are scheduled regularly at Training Centers worldwide or we
can take our workshops to you for on-site instruction. Covering a wide variety of topics, Intel’s major course
categories include: architecture and assembly language, programming and operating systems, BITBUS™ and
LAN applications. ‘
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DATA SHEET DESIGNATIONS

Intel uses various data sheet markings to designate each phase of the document as it
relates to the product. The marking appears in the upper, right-hand corner of the data
sheet. The following is the definition of these markings:

Data Sheet Marking

Product Preview

Advanced Information
Preliminary

No Marking

Description

Contains information on products in the design phase of
development. Do not finalize a design with this
information. Revised information will be published when
the product becomes available.

Contains information on products being sampled or in

.the initial production phase of development.*

Contains preliminary information on new products in
production.*

Contains information on products in full production.*

*Specifications within these data sheets are subject to change without notice. Verify with your local Intel sales
office that you have the latest data sheet before finalizing a design.
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OVERVIEW

Imagine for a moment a world where all electronic
communications were instantaneous. A world where
voice, data, and graphics could all be transported via
telephone lines to a variety of computers and receiving
systems. A world where the touch of a finger could
summon information ranging from stock reports to
classical literature and bring it into environments as
diverse as offices and labs, factories and living rooms.

Unfortunately, these promises of the Information Age
still remain largely unfulfilled. While computer tech-
nology has accelerated rapidly over the last twenty
years, the communications methods used to tie the wide
variety of electronic systems in the world together have,
by comparison, failed to keep pace. Faced with a tangle
of proprietary offerings, high costs, evolving standards,
and incomplete technologies, the world is still waiting
for networks that are truly all-encompassing, the miss-
ing links to today’s communications puzzle.

Enter microcommunications—microchip-based digital
communications products and services. A migration of
the key electronics communications functions into sili-
con is now taking place, providing the vital interfaces
that have been lacking among the various networks
now employed throughout the world. Through the evo-
lution of VLSI (Very Large Scale Integration) technolo-
gy, microcommunications now can offer the perform-
ance required to effect these communications interfaces
at affordable costs, spanning the globe with silicon to
‘eradicate the troublesome bottleneck that has plagued
information transfer during recent years.

“There are three parts to the communications puzzle,”
says Gordon Moore, Intel Chairman and CEO. “The
first'incorporates the actual systems that communicate
with each other, and the second is the physical means
to connect them—such as cables, microwave technolo-

gy, or fiber optics. It is the third area, the interfaces -

between the systems and the physical links, where sili-
con will act as the linchpin. That, in essence, is what
. microcommunications is all about.”

\

THE COMMUNICATIONS
BOTTLENECK

Visions of global networks are not new. Perhaps onc of
the most noteworthy of these has been espoused by Dr.
Koji Kobayashi, chairman of NEC Corporation. His
view of the future, developed over the nearly fifty years
of his association with NEC, is known as C&C (Com-
puters and Communications). It defines the marriage of
passive communications systems and computers as
processors and manipulators of information, providing
the foundation for a disciplinc that is changing the ba-
sic character of modern society.

Xii

Kobayashi’s macro vision hints at thé obstacles con-
fronting the future of C&C. When taken to the micro
level, to silicon itself, one begins to understand the
complexities that are involved. When Intel invented the
microprocessor fifteen years ago, the first seeds of the
personal computer revolution were sown , marking an
era that over the last decade has dramatically influ-
enced the way people work and live. PCs now prolifer-
ate in the office, in factories, and throughout laboratory
environments. And their “intimidation” factor has less-
ened to where they are also becoming more and more
prevalent in the home, beginning to penetrate a market
that to date has remained relatively untapped.

Thanks to semiconductor technology, the personal
computer has raised the level of productivity in our
society. But most of that productivity has been gained
by individuals at isolated workstations. Group produc-
tivity, meanwhile, still leaves much to be desired. The
collective productivity of organizations can only be en-
hanced through more sophisticated networking
technology. We are now faced with isolated “islands
of automation” that must somehow be developed
into networks of productivity.

But no amount of computing can meet these challenges
if the corresponding communications technology is not
sufficiently in step. The Information Age can only grow
as fast as the lowest common denominator—which in
this case is the aggregate communications bandwidth
that continues to lag behind our increased computing

‘power. Such is the nature of the communications bot- .
" tleneck, where the growing amounts of information we

are capable of generating can only flow as fast as the
limited and incompatible communications capabilities
now in place. Clearly, a crisis is at hand.

BREAKING UP THE BOTTLENECK

Three factors have contributed to this logjam: lack of
industry standards, an insufficient cost/performance
ratio, and the incomplete status of available communi-
cations technology to date.

e Standards—One look at the tangle of proprietary
systems now populating office, factory, and labora-
tory environments gives a good indication of the
inherent difficulty in hooking these diverse systems
together. And these systems do not merely feature
different architectures—they also represent com-
pletely different levels of computing, ranging from
giant mainframes at one end of the scale down to
individual microcontrollers on the other.

The market has simply grown too fast to effectively
accommodate the changes that have occurred. Sup-
pliers face the dilemma of meshing product differ-
entiation issues with industry-wide compatibility as



intel

AP-302

they develop their strategies; opting for one in the
past often meant forsaking the other. And while
some standards have coalesced, the industry still
faces a technological Tower of Babel, with many
proprietary solutions vying to be recognized in lead-
ership positions.

® Cost/Performance Ratio—While various commu-
nications technologies struggle toward maturity,
the industry has had to cope with tremendous costs
associated with interconnectivity and interopera-
“tion. Before the shift to microelectronic interfaces
began to occur, these connections often were pro-
hibitively expensive.
Says Ron Whittier, Intel Vice President and Direc-
tor of Marketing: ‘“Mainframes offer significant
computing and communications power, but at a
price that limits the number of users. What is need-
ed is cost-effective communications solutions to
hook together the roughly 16 million installed PCs
in the market, as well as the soon-to-exist voice/

data terminals. That’s the role of microcommunica-

tions—bringing cost-effective communications solu-
tions to the microcomputer world.”

® Incomplete Technology—Different suppliers have

developed many networking schemes, but virtually

all have been fragmented and unable to meet the

wide range of needs in the marketplace. Some of

these approaches have only served to create addi-

tional problems, making OEMs and systems houses

loathe to commit to suppliers who they fear cannot

. provide answers at all of the levels of communica-
tions that are now funneled into the bottleneck.

THE NETWORK TRINITY

Three principal types of networks now comprise the
electronic communications marketplace: Wide Area
Networks (WANSs), Local Area Networks (LANs), and
Small Area Networks (SANs). Each in its own fashion
is turning to microcommunications for answers to its
networking problems.

WANs—known by some as Global Area Networks

- (GANs)—are most commonly associated with the
worldwide analog telephone system. The category also
‘includes a number of other segments, such as satellite
and microwave communications, traditional networks
(like mainframe-to-mainframe connections), modems,
statistical multiplexers, and front-end communications
processors. The lion’s share of nodes—electronic net-
work connections—in the WAN arena, however, re-
sides in the telecommunications segment. This is where
the emerging ISDN (Integrated Services Digital Net-
work) standard comes into focus as the most visible
portion of the WAN marketplace.

Xiii

The distances over which information may be transmit-
ted via a WAN are essentially unlimited. The goal of
ISDN is to take what is largely an analog global system
and transform it into a digital network by defining the
standard interfaces that will provide connections at
each node.

These interfaces will allow basic digital communica-
tions to occur via the existing twisted pair of wires that
comprise the telephone lines in place today. This would
bypass the unfeasible alternative of installing complete-
ly new lines, which would be at cross purposes with the
charter of ISDN: to reduce costs and boost perform-

_ ance through realization of an all-digital network.

The second category, Local Area Networks, represents
the most talked-about link provided by microcommuni-
cations. In their most common form, LANs are com-
prised of—but not limited to—PC-to-PC connections.
They incorporate information exchange over limited
distances, usually not exceeding five kilometers, which
often takes place within the same building or between
adjacent work areas. The whole phenomenon surround-
ing LAN development, personal computing, and dis-
tributed processing essentially owes its existence to mi-
crocomputer technology, so it is not surprising that this
segment of networking has garnered the attention it has
in microelectronic circles.

Because of that, progress is being made in this area.
The most prominent standard—which also applies to
WANSs and SANs—is the seven-layer Open Systems In-
terconnection (OSI) Model, established by the Interna-
tional Standards Organization (ISO). The model pro-
vides the foundation to which all LAN configurations
must adhere-if they hope to have any success in the
marketplace. Interconnection protocols determining
how systems are tied together are defined in the first
five layers. Interoperation concepts are covered in the
upper two layers, defining how systems can communi-
cate with each other once they are tied together.

In the LAN marketplace, a large number of networking
products and philosophies are available today, offering
solutions at various price/performance points. Diverse
approaches such as StarLAN, Token Bus and Token
Ring, Ethernet, and PC-NET, to name a few of the
more popular office LAN architectures, point to many
choices for OEMs and end users. ‘

A similar situation exists in the factory. While the
Manufacturing Automation Protocol (MAP) standard
is coalescing around the leadership of General Motors,
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Boeirig, and others, a variety of propﬁetary solutions
also abound. The challenge is for a complete set of in-
terfaces to emerge that can potentially tie all of these

networks together in—and among—the office, factory,

and lab environments.

The final third of the network trinity is the Small Area
Network (SAN). This category is concerned with com-
munications over very short distances, usually not ex-
ceeding 100 meters. SANs most often deal with chip-to-
chip or chip-to-system transfer of information; they are
optimized to deal with real-time applications generally
managed by microcontrollers, such as those that take
place on the factory floor among robots at various
workstations.

SANs incorporate communications functions that are
undertaken via serial backplanes in microelectronic
equipment. While they represent a relatively small mar-
ket in 1986 when compared to WANs and LANSs, a
tenfold increase is expected through 1990. SANs will
have the greatest number of nodes among network ap-
plications by the next decade, thanks to their prepon-
derance in many consumer products.

While factory applications will make up a large part of
the SAN marketplace probably the greatest contributor
to growth will be in automotive applications. Micro-
controllers are now used in many dashboards to control
a variety of engine tasks electronically, but they do not
yet work together in organized and efficient networks.
As Intel’s Gordon Moore commented earlier this year
to the New York Society of Security Analysts, when
this technology shifts into full gear during the next dec-
ade, the total automobile electronics market will be
larger than the entire semiconductor market was in
1985.

MARKET OPPORTUNITIES

Such growth is-also mirrored in the projections for the
WAN and LAN segments, which, when combined with
SANs, make up the microcommunications market pie.
According to Intel analysts, the total silicon microcom-
munications market in 1985 amounted to $522 million.
By 1989, Intel predicts this figure will have expanded to
$1290 million, representing a compounded annual
growth rate of 25%.

And although the WAN market will continue to grow
at a comfortable rate, the SAN and LAN pieces of the
pic will increase the most dramatically. Whereas SANs
represented only about 12.5% ($65 million) in 1985,
they could explode to 22.5% ($290 million) of the larg-
er pie by 1989. This growth is paralleled by increases in

Xiv -

the LAN segment, which should grow from 34.5% of
the total silicon microcommunications market in 1985
to 44.5% of the expanded pie in 1989.

Opportunities abound for microcommunications sup-
pliers as the migration to silicon continues. And
perhaps no VLSI supplier is as well-positioned in this
marketplace as Intel, which predicts that 50% of its
products will be microcommunications-related by 1990.
The key here is the corporation’s ability to bridge the
three issues that contribute to the communications bot-
tleneck: standards, cost-performance considerations,
and the completeness of microcomputer and microcom-
munications product offerings.

INTEL AND VLSI: THE
MICROCOMMUNICATIONS MATCH

Intel innovations helped make the microcomputer revo-
lution possible. Such industry “firsts” include the
microprocessor, the EPROM, the E2PROM, the
microcontroller, development systems, and single board
computers. Given this legacy, it is not surprising that
the corporation should come to the microcommunica-
tions marketplace already equipped with a potent arse-
nal of tools and capabilities.

The first area centers on industry standards. As a VLSI
microelectronic leader, Intel has been responsible for
driving many of the standards that are accepted by the
industry today. And when not actually initiating these
standards, Intel has supported other existing and
emerging standards through its longtime “open sys-
tems” philosophy. This approach protects substantial
customer investments and ensures easy upgradability
by observing compatibility with previous architectures
and industry-leading standards.

Such a position is accentuated by Intel’s technology re-
lationships and alliances with many significant names
in the microcommunications field. Giants like AT&T
in the ISDN arena, General Motors in factory network-
ing, and IBM in office automation all are working
closely with Intel to further the standardization of the
communications interfaces that are so vital to the
world’s networking future.

Cost/performance considerations also point to Intel’s
strengths. As a pioneer in VLSI technology, Intel has
been at the forefront of achieving greater circuit densi-
ties and performance on single pieces of silicon: witness
the 275,000 transistors housed on the 32-bit 80386, the
highest performance commercial microprocessor ever
built. As integration has increased, cost-per-bit has de-
creased steadily, marking a trend that remains consist-
ent in the semiconductor industry. And one thing is
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certain: microcommunications has a healthy appetite
for transistors, placing it squarely in the center of the
VLSI explosion.

But it is in the final area—completeness of technology
and products—where Intel is perhaps the strongest. No
other microelectronic vendor can point to as wide an
array of products positioned across the various seg-
ments that comprise the microelectronic marketplace.
Whether it be leadership in the WAN marketplace as
the number one supplier of merchant telecommunica-
tions components, strength in SANs with world leader-
ship in microcontrollers, or overall presence in the
LAN arena with complete solutions in components,
boards, software, and systems, Intel is a vital presence
in the growing microcommunications arena.

That leadership extends beyond products. Along with
its own application software, Intel is promoting expan-
sion through partnerships with many different indepen-
dent software vendors (ISVs), ensuring that the neces-
sary application programs will be in place to fuel the
gains provided by the silicon “engines” residing at the
interface level. And finally, the corporation’s commit-
ment to technical support training, service, and its
strong force of field applications engineers guarantees
that it will back up its position and serve the needs that
will continue to spring up as the microcommunications
evolution becomes a reality.

Together, all the market segment alluded to in this arti-
cle comprise the world of microcommunications, a
world coming closer together every day as the web of
networking solutions expands—all thanks to the tech-
nological ties that bind, reaching out to span the globe
with silicon.
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IEEE 802.3 ETHERNET LAN COPROCESSOR

Performs Complete CSMA/CD Medium
Access Control Functions
Independently of CPU

— High-Level Command Interface

Supports Established and Emerging

LAN Standards

— IEEE 802.3/Ethernet (10BASES)

— |EEE 802.3/Cheapernet (10BASE2)

— |EEE 802.3/StarLAN (1BASE5)

— Proposed 10BASE-T

— Proposed 10BASE-F

— Proprietary CSMA/CD Networks up
to 10 Mb/s

On-Chip Memory Management

— Automatic Buffer Chaining

— Buffer Reclaim After Receipt of Bad
Frames

— Save Bad Frames, Optionally

Interfaces to 8-Bit and 16-Bit
Microprocessors

48-Pin DIP and 68-Pin PLCC

(see “Intel Packaging” Docdment. Order Number: 231369-001)

Supports Minimum Component
Systems
— Shared Bus Configuration

'— Interface to 80186 and 80188

Microprocessors Without Glue

Supports High-Performance Systems

— Bus Master, with On-Chip DMA

— 5-MB/s Bus Bandwidth

— Compatible with Dual-Port Memory

— Back-to-Back Frame Reception at
10 Mb/s

Network Management

— CRC Error Tally

— Alignment Error Tally

— Location of Cable Faults

Self-Test Diagnostics

— Internal Loopback

— External Loopback

— Internal Register Dump
— Backoff Timer Check

SYSTEM INTERFACE

COMMAND 2 dmicroinsTRUCTION
BUS UNIT ROM :
sysTem cLock | 'NTERFACE <‘::>
AND CONTROL SIGNALS
1sl/
RECEIVE
. OMA UNIT
CONTROL <:>
(4 CHANNELS)
MOST SIGNIFICANT

ADDRESS (Az3 - A1)

SERIAL INTERFACE

RECEIVE 8 €01
8 FIFO <:: RECEIVER cas
16 - oATA <I (16 BYTES) S Bxo
MUX ¢I> INTERFACE | ' §
MULTIPLEXED i TRANSMIT 8 —=1XD
ADDRESS AND DATA FIFO I:) TRANSMITTER [+ IX

(16 BYTES) —

je—CTS
231246-1
Figure 1. 82586 Functional Block Diagram
*IBM is a trademark of International Business Machines Corporation.
September 1990
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The 82586 is an intelligent, high-performance Local
Area Network coprocessor, implementing the
CSMA/CD access method (Carrier Sense Multiple
Access with Collision Detection). It performs all time-
critical functions independently of the host proces-
sor, which maximizes performance and network
efficiency.

The 82586 performs the full set of |IEEE 802.3
CSMA/CD Medium Access Control and channel in-
terface functions including: framing, preamble gen-
eration and stripping, source address generation,
destination address checking, CRC generation and
checking, short frame detection. Any data rate up to
10 Mb/s can be used.

The 82586 features a powerful host system inter-
face. It automatically manages memory structures
with command chaining and bidirectional data chain-
ing. An on-chip DMA controller manages four chan-
nels transparently to the user. Buffers containing er-
rored or collided frames can be automatically recov-
ered. The 82586 can be configured for 8-bit or 16-bit
data path, with maximum burst transfer rate of 2 or
4 MB/s respectively. Memory address space is
16 megabytes maximum.

The 82586 provides two independent 16-byte FI-
FOs, one for receiving and one for transmitting. The
threshold for block transfer to/from memory is pro-
grammable, enabling the user to optimize bus over- -
head for a given worst case bus latency.

The 82586 provides a rich set of diagnostic and net-
work management functions including: internal and
external loopbacks, exception condition tallies,
channel activity indicators, optional capture of all
frames regardless of destination address, optional
capture of errored or collided frames, and time do-
main reflectometry for locating faults in the cable.

The 82586 can be used in either baseband or broad-
band networks. It can be configured for maximum
network efficiency (minimum contention overhead)
for any length network operating at any data rate up
to 10 Mb/s. The controller supports address field
lengths of 1, 2, 3, 4, 5, or 6 bytes. It can be config-
ured for either the IEEE 802.3/Ethernet or HDLC
method of frame delineation. Both 16-bit and 32-bit
CRCs are supported.

The 82586 is fabricated in Intel’s reliable HMOS |l
5-V technology and is available in a 48-pin DIP or
68-pin PLCC package.

Table 1. 82586 Pin Description

48 Pin DIP | 68 Pin PLCC | Type .
Symbol Pin No. Pin No. Level Name and Function
Veo, Voo | 48,36 8,9,10, 11, System Power: + 5V Power Supply.
61, 62
Vss,Vss | 12,24 26,27, 41, System Ground.
42,43, 44 ‘
RESET 34 13 | RESET is an active HIGH internally synchronized signal,
TTL | causing the 82586 to terminate present activity
immediately. The signal must be HIGH for at least four
clock cycles. The 82586 will execute RESET within ten
system clock cycles starting from RESET HIGH. When
RESET returns LOW, the 82586 waits for the first CA to
begin the initialization sequence.
TxD 27 22 0 Transmitted Serial Data output signal. This signal is HIGH
TTL | when not transmitting. '
TC 26 23 | Transmit Data Clock. This signal provides timing
‘ * information to the internal serial logic, depending upon the
mode of data transfer. For NRZ mode of operation, data is
transferred to the TxD pin on the HIGH to LOW clock
transition.
RxD 25 24 | Received Data Input Signal.
TTL
RxC 23 28 1 Received Data Clock. This signal provides timing v
* information to the internal shifting logic depending upon the
: mode of data transfer. For NRZ data, the state of the RxD
pin is sampled on the HIGH to LOW clock transition.

*See D.C. Characteristics.
1-3
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Table 1. 82586 Pin Description (Continued)

Symbol

48 Pin DIP
Pin No.

68 Pin PLCC
Pin No.

Type
Level

Name and Function

RTS

28

21

0
TTL

‘| Request To Send signal. When LOW, notifies an external

interface that the 82586 has data to transmit. It is forced
HIGH after a Reset and while the Transmit Serial Unit is
not sending data. .

-|CTS

29

20

Active LOW Clear To Send input enables the 82586
transmitter to actually send data. It is normally used as an
interface handshake to RTS. This signal going inactive
stops transmission. It is internally synchronized. If CTS
goes inactive, meeting the setup time to TxC negative
edge, transmission is stopped and RTS goes inactive
within, at most, two TxC cycles.

O
by
(7))

31

18

Active LOW Carrier Sense input used to notify the 82586
that there is traffic on the serial link. It is used only if the
82586 is configured for external Carrier Sense. When so
configured, external circuitry is required for detecting serial
link traffic. Itis internally synchronized. To be accepted,

the signal must stay active for at least two serial clock .
cycles. -

30

19

Active LOW Collision Detect input is used to notify the
82586 that a collision has occurred. It is used only if the
82586 is configured for external Collision Detect. External
circuitry is required for detecting the collision. It is internally
synchronized. To be accepted, the signal must stay active
for at least two serial clock cycles. During transmission, the
82586 is able to recognize a collision one bit time after
preamble transmission has begun.

INT

38

TTL

Active HIGH Interrupt request signal.

CLK

32

15

MOS

The system clock input from the 80186 or another
symmetrical clock generator.

MN/MX

33

14

When HIGH, MN/MX selects RD, WR, ALE DEN, DT/R
(Minimum Mode). When LOW, MN/MX selects A22, A23,
READY, S0, S1 (Maximum Mode). Note: This pin should be
static during 82586 operation.

ADO-AD15

6-11,
13-22

29-33, 36—
40, 45, 48,
49, 50, 53,

54

1/0
TTL

These lines form the time multiplexed memory address (t1)
and data (t2, t3, tW, t4) bus. When operating with an 8-bit
bus, the high byte will output the address only during T1.
ADO-AD15 are floated after a RESET or when the bus is
not acquired.

A16-A18
A20-A23

1,3-5
45-47

55-57, 59,
63-65

These lines constitute 7 out of 8 most significant address
bits for memory operation. They switch during t1 and stay
valid during the entire memory cycle. The lines are floated
after RESET or when the bus is not acquired. Address
lines A22 and A23 are not available for use in minimum
mode. :

A19/S6

58

During t1 it forms line 19 of the memory address. During t2
through t4 itis used as a status indicating that this is a
Master peripheral cycle, and is HIGH. Its timing is identical

to that of ADO-AD15 during write operation.

1-4
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Table 1. 82586 Pin Description (Continued)

Symbol

48 Pin DIP
Pin No.

68 Pin PLCC
Pin No.

Type
Level

Name and Function

HOLD

43

67

0
TTL

HOLD is an active HIGH signal used by the 82586 to
request local bus mastership at the end of the current
CPU bus transfer cycle, or at the end of the current DMA
burst transfer cycle. In normal operation, HOLD goes
inactive before HLDA. The 82586 can be forced off the
bus by HLDA going inactive. In this case, HOLD goes
inactive within four clock cycles in word mode and eight
clock cycles in byte mode.

HLDA

42

68

HLDA is an active HIGH Hold Acknowledge signal
indicating that the CPU has received the HOLD request
and that bus control has been relinquished to the 82586. It
is internally synchronized. After HOLD is detected as
LOW, the processor drives HLDA LOW. Note,
CONNECTING Vg TO HLDA IS NOT ALLOWED
because it will cause a deadlock. Users wanting to give
permanent bus access to the 82586 should connect
HLDA with HOLD.

35

12

The CA pin is a Channel Attention input used by the CPU
to initiate the 82586 execution of memory resident
Command Blocks. The CA signal is synchronized
internally. The signal must be HIGH for at least one
system clock period. It is latched internally on HIGH to
LOW edge and then detected by the 82586.

@
m

44

66

The Bus High Enable signal (BHE) is used to enable data
onto the most significant half of the data bus. Its timing is
identical to that of A16-A23. With a 16-bit bus itis LOW
and with an 8-bit bus it is HIGH. Note: after RESET, the
82586 is configured to 8-bit bus.

READY

39

This active HIGH signal is the acknowledgement from the
addressed memory that the transfer cycle can be
completed. While LOW, it causes wait states to be
inserted. This signal must be externally synchronized with
the system clock. The Ready signal internal to the 82586
is a logical OR between READY and SRDY/ARDY.

ARDY/SRDY

37

This active HIGH signal performs the same function as
READY. If it is programmed at configure time to SRDY, it
is identical to READY. If it is programmed to ARDY, the
positive edge of the Ready signal is internally
synchronized. Note, the negative edge must still meet
setup and hold time specifications, when in ARDY mode.
The ARDY signal must be active for at least one system
clock HIGH period for proper strobing. The Ready signal
internal to the 82586 is a logical OR between READY (in
Maximum Mode only) and SRDY/ARDY. Note that
following RESET, this pin assumes ARDY mode.

1-5
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Table 1. 82586 Pin Description (Continued)

Symbol

48 Pin DIP
Pin No.

68 Pin PLCC
Pin No.

Type
Level

Name and Function

g
k|

40,41

4,3

0
TTL

Maximum mode only. These status pins define the type of
DMA transfer during the current memory cycle. They are
encoded as follows:

S1

Read Memory
Write Memory

1 1 Passive
Status is active from the middle of t4 to the end of t2. They
return to the passive state during t3 or during tW when
READY or ARDY is HIGH. These signals can be used by
the 8288 Bus Controller to generate all memory control and
timing signals.* Any change from the passive state, signals
the 8288 to start the next t1 to t4 bus cycle. These pins are
pulled HIGH and floated after a system RESET and when
the bus is not acquired.

S0
0 Not Used
1
0

46

64

Used in minimum mode only. The read strobe indicates that
the 82586 is performing a memory read cycle. RD is active

‘| LOW during t2, t3 and tW of any read cycle. This signal is

pulled HIGH and floated after a RESET and when the bus is

'| not acquired.

45

65

Used in minimum mode only. The write strobe indicates that
the 82586 is performing a write memory cycle. WR is active
LOW during t2, 13 and tW of any write cycle. It is pulled
HIGH and floats after RESET and when the bus is not
acquired. -

ALE

39

Used in minimum mode only. Address Latch Enable is
provided by the 82586 to latch the address into the
8282/8283 address latch. It is a HIGH pulse, during t1:
(‘clock low’) of any bus cycle. Note that ALE is never
floated.

w]
m
Z

40

Used in minimum mode only. Data ENable is provided as
output enable for the 8286/8287 transceivers in a stand-
alone (no 8288) system. DEN is active LOW during each
memory access. For a read cycle, it is active from the
middle of t2 until the beginning of t4. For a write cycle, it is
active from the beginning of t2 until the middle of t4. Itis

-pulled HIGH and floats after a system RESET or when the

bus is not acquired.

DT/R

4

Used in minimum mode only. DT/R is used in non-8288
systems using an 8286/8287 data bus transceiver. It
controls the direction of data flow through the Transceiver.
Logically, DT/R is equivalent to S1. It becomes valid in the
t4 preceding a bus cycle and remains valid until the final t4
of the cycle. This signal is pulled HIGH and floated after a

NOTE:

*8288 does not support 10 MHz operation.

RESET or when the bus is not acquired.

1-6
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82586/HOST CPU INTERACTION

Communication between the 82586 and the host is
carried out via shared memory. The 82586’s on-chip
DMA capability allows autonomous transfer of data
blocks (buffers, frames) and relieves the CPU of
byte transfer overhead. The 82586 is optimized to
interface the iAPX 186, but due to the small number
of hardware signals between the 82586 and the
CPU, the 82586 can operate easily with other proc-
essors. The 82586/host interaction is explained
separately in terms of the logical interface and the
hardware bus interface.

The 82586 consists of two independent units: Com-
mand Unit (CU) and Receive Unit (RU). The CU exe-
cutes commands from shared memory. The RU
handles all activities related to frame reception. The
CU and RU enable the 82586 to engage in the two
types of activities simultaneously: the CU may be
fetching and executing commands out of memory,
and the RU may be storing received frames in mem-
ory. CPU intervention is only required after the CU
executes a sequence of commands or the RU stores
a sequence of frames.

The only hardware signals that connect the CPU and
the 82586 are INTERRUPT and CHANNEL ATTEN-
TION (see Figure 3). Interrupt is used by the 82586
to draw the CPU’s attention to a change in the con-
tents of the SCB. Channel Attention is used by the
CPU to draw the 82586’s attention.

82586 SYSTEM MEMORY
STRUCTURE

The Shared Memory structure consists of four parts:
Initialization Root, System Control Block (SCB),

Command List, and Receive Frame Area (RFA) (see
Figure 4).

The Initialization Root is at a predetermined location
in the memory space, (OFFFFF6H), known to both
the host CPU and the 82586. The root is accessed
at initialization and points to the System Control
Block.

The System Control Block (SCB) functions as a bidi-
rectional mail drop between the host CPU, CU and
RU. It is the central element through which the CPU
and the 82586 exchange control and status informa-
tion. The SCB consists of two parts, the first of
which entails instructions from the CPU to the
82586. These include: control of the CU and RU
(START, ABORT, SUSPEND, RESUME), a pointer
to the list of commands for the CU, a pointer to the
receive frame area, and a set of Interrupt acknowi-
edge bits. The second entails status information
keyed by the 82586 to the CPU, including: state of
the CU and RU (e.g. IDLE, ACTIVE READY, SUS-
PENDED, NO RECEIVE RESOURCES), interrupts
bits (command completed, frame received, CU not
ready, RU not ready), and statistics (see Figure 4).

The Command List serves as a program for the CU.
Individual commands are placed in memory units
called a Command Block, or CB. CB’s contain com-
mand specific parameters and command specific
statuses. Specifically, these high level commands
are called Action Commands (e.g. Transmit, Config-
ure).

A specific command, Transmit, causes transmission
of a frame by the 82586. The Transmit command
block includes Destination Address, Length Field,
and a pointer to a list of linked buffers that holds the
frame to be constructed from several buffers scat-
tered in memory. The Command Unit performs with-

CHANNEL ATTENTION

CPU

INTERRUPT

CA
82586

INTR

SHARED MEMORY

INITIALIZATION
ROOT

1

SYSTEM CONTROL
BLOCK (SCB):
“MAILBOX"

!

!

RECEIVE
FRAME
AREA

COMMAND
LIsT

231246-3

Figure 3. 82586/Host CPU Interaction
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_ Figure 4. 82586 Shared Memory Structure

-out the CPU intervention, the DMA of each buffer
and the prefetching of references to new buffers in
parallel. The CPU is notified only after successful
transmission or retransmission.

The Receive Frame Area is a list of Free Frame De-
scriptors (Descriptors not yet used) and a list of buff-
ers prepared by the user. It is conceptually distinct

from the Command List. Frames arrive without being .

solicited by the 82586. The 82586 must be prepared
to receive them even if it is engaged in other activi-
ties and to store them in the Free Frame Area. The
Receive Unit fills the buffers upon frame reception
and reformats the Free Buffer List into received
frame structures. The frame structure is virtually

identical to the format of the frame to be transmitted. .

The first frame descriptor is referenced by SCB. A
Frame Descriptor and the associated Buffer De-
scriptor wasted upon receiving a Bad Frame (CRC
or Alignment errored, Receive DMA overrun errored,
or Collision fragmented frame) are automatically re-
claimed and returned to the Free Buffer List, unless
the chip is configured to Save Bad Frames.

1-8

Receive buffer chaining (i.e. storing incoming frames
in a linked list of buffers) improves memory utiliza-
tion significantly. Without buffer chaining, the user
must allocate consecutive blocks of the maximum
frame size (1518 bytes in Ethernet) for each frame.
Taking into account that a typical frame size may be
about 100 bytes, this practice is very inefficient. With
buffer chaining, the user can allocate small buffers
and the 82586 uses only as many as needed.

In the past, the drawback of buffer chaining was the
CPU processing overhead and the time involved in
the buffer switching (especially at 10 Mb/s). The
82586 overcomes this drawback by performing buff-
er management on its own for both transmission and
reception (completely transparent to the user).

The 82586 has a 22-bit memory address range in
minimum mode and 24-bit memory address range in
maximum mode. All memory structures, the System
Control Block, -Command List, Receive Descriptor
List, and all buffer descriptors must reside within one
64K-byte memory segment. The Data Buffers can
be located anywhere in the memory space.
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TRANSMITTING FRAMES

The 82586 executes high level action commands
from the Command List in external memory. Action
commands are fetched and executed in parallel with
the host CPU’s operation, thereby significantly im-
proving system performance. The general action
commands format is shown in Figure 5.

COMMAND STATUS

CONTROL
FIELDS
COMMAND

LINK FIELD NEXT
(POINTER TO NEXT COMMAND) ° COMMAND

PARAMETER FIELD
(COMMAND-SPECIFIC
PARAMETERS)

231246-5

Figure 5. Action Command Format

Message transmission is accomplished by using the
Transmit command. A single- Transmit command
contains, as part of the command-specific parame-
ters, the destination address and length field for the
transmitted frame along with a pointer to a buffer
area in memory containing the data portion of the
frame. (See Figure 15.) The data field is contained in
a memory data structure consisting of a Buffer De-
scriptor (BD) and Data Buffer (or a linked list of buff-
er descriptors and buffers) as shown in Figure 6. The
BD contains a Link Field which points to the next BD
on the list and a 24-bit address pointing to the Data
Buffer itself. The length of the Data Buffer is speci-
fied by the Actual Count field of the BD.

Using the BD’s and Data Buffers, multiple Data Buff-
ers can be ‘chained’ together. Thus, a frame with a
long Data Field can be transmitted using multiple
(shorter) Data buffers chained together. This chain-
ing technique allows the system designer to develop
efficient buffer management policies.

The 82586 automatically generates the preamble
(alternating 1’s and 0’s) and start frame delimiter,
fetches the destination address and length field from
the Transmit command, inserts its unique address
as the source address, fetches the data field from

TRANSMIT (BD)

ACTUAL COUNT
—_I— NEXT BUFFER DESCRIPTOR
LINK FIELD ]

DB ADDRESS
(24 BITS)

DATA
BUFFER (DB)

231246-6

Figure 6. Data Buffer Descriptor
and Data Buffer Structure

buffers pointed to by the Transmit command, and
computes and appends the CRC at the end of the
frame. See Figure 7.

The 82586 can be configured to generate either the
Ethernet or HDLC start and end frame delimiters. In
the Ethernet mode, the start frame delimiter is
10101011 and the end frame delimiter indicated by
the lack of a signal after transmitting the last bit of
the frame check sequence field. When in the HDLC
mode, the 82586 will generate the 01111110 ‘flag’
for the start and end frame delimiters and perform
the standard ‘bit stuffing/stripping’. In addition, the
82586 will optionally pad frames that are shorter
than the specified minimum frame length by append-
ing the appropriate number of flags to the end of the
frame.

In the event of a collision (or collisions), the 82586
manages the entire jam, random wait and retry pro-
cess, reinitializing DMA pointers without CPU inter-
vention. Multiple frames can be sent by linking the
appropriate number of Transmit commands togeth-
er. This is particularly useful when transmitting a
message that is larger than the maximum frame size
(1518 bytes for Ethernet).

RECEIVING FRAMES

In order to minimize CPU overhead, the 82586 is
designed to receive frames without CPU supervi-
sion. The host CPU first sets aside an adequate

START
PREAMBLE| FRAME ADSSL S(A)gggE
DELIMITER

LENGTH | DATA | FHAME END
FIELD FELD | CHECK | FRAME
SEQUENCE | DELIMITER

Figure 7. Frame Format
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| FRAME |
] DESCRIPTOR (RFD) FD *00 }FD |
! \ |
| FREE BUFFER LIST (FBL) |
| RECEIVE |

BUFFER RBD Y RBD
] DESCRIPTOR (RBD) |
! I
' |
' |
DATA
| BUFFER (DB) b8 DB |
' |
| RECEIVER FRAMEAREA(RFA) |
231246-7

Figure 8. Receive Frame Area Diagram

amount of receive buffer space and then enables
the 82586’s Receive Unit. Once enabled, the RU
‘watches’ for any of its frames which it automatically
stores in the Receive Frame Area (RFA). The RFA
consists of a Receive Descriptor List (RDL) and a list
of free buffers called the Free Buffer List (FBL) as
shown in Figure 8. The individual Receive Frame
Descriptors that make up the RDL are used by the
82586 to store the destination and source address,
length field and status of each frame that is re-
ceived. (Figure 9.) i

The 82586, once enabled, checks each passing
frame for an address match. The 82586 will recog-
nize its own unique address, one or more multicast
addresses or the broadcast address. If a match oc-
curs, it stores the destination and source address
and length field in the next available RFD. It then
begins filling the next free Data Buffer on the FBL
(which is pointed to by the current RFD) with the
data portion of the incoming frame. As one DB is
filled, the 82586 automatically fetches the next DB
on the FBL until the entire frame is received. This
buffer chaining technique is particularly memory effi-
cient because it allows the system designer to set
aside buffers that fit a frame size that may be much
shorter than the maximum allowable frame.

1-10

RECEIVE FRAME STATUS
NEXT RECEIVE
LINK FIELD T~ FRAME DESCRIPTOR
BUFFER DESCRIPTOR }— BUFFER DESCRIPTOR
LINK FIELD .
DESTINATION ADDRESS
SOURCE ADDRESS
LENGTH FIELD
231246-8

Figure 9. Receive Frame Descriptor

Once the entire frame is received without error, the
82586 performs the following housekeeping tasks:

e Updates the Actual Count field of the last Buffer
Descriptor used to hold the frame just received
with the number of bytes stored in its associated
Data Buffer.
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Fetches the address of the next free Receive
Frame Descriptor.

Writes the address of the next free Buffer De-
scriptor into the next free Receive Frame De-
scriptor.

Posts a ‘Frame Received’ interrupt status bit in
the SCB.

e Interrupts the CPU.

In the event of a frame error, such as a CRC error,
the 82586 automatically reinitializes its DMA point-
ers and reclaims any data buffers containing the bad
frame. As long as Receive Frame Descriptors and
data buffers are available, the 82586 will continue to
receive frames without further CPU help.

82586 NETWORK MANAGEMENT AND
DIAGNOSTIC FUNCTIONS

The behavior of data communication networks is
typically very complex due to their distributed and
asynchronous nature. It is particularly difficult to pin-
point a failure when it occurs. The 82586 was de-
signed in anticipation of these problems and
includes a set of features for improving reliability and
testability.

The 82586 reports on the following events after
each frame transmitted:

e Transmission successful.

Transmission unsuccessful; lost Carrier Sense.
Transmission unsuccessful; lost Clear-to-Send.

Transmission unsuccessful; DMA underrun be-
cause the system bus did not keep up wnth the
transmission.

exceeded the maximum allowed.

The 82586 checks each incoming frame and reports
on the following errors, (if configured to ‘Save Bad
Frame’):

e CRC error: incorrect CRC in a well aligned frame.

Alignment error: incorrect CRC in a misaligned
frame.

Frame too short: the frame is shorter than the
configured value for minimum frame length.

Overrun: the frame was not completely placed in
memory because the system bus did not keep up
with incoming data.

Out of buffers: no memory resources to store the
frame, so part of the frame was discarded.

Transmission unsuccessful; number of collisions -

NETWORK PLANNING AND
MAINTENANCE

To perform proper planning, operation, and mainte-
nance of a communication network, the network
management entity must accumulate information on
network behavior. The 82586 provides a rich set of
network-wide diagnostics that can serve as the ba-
sis for a network management entity.

Network Activity information is provided in the status

of each frame transmitted. The activity indicators

are:

e Number of collisions: number of collisions the
82586 experienced in attempting to transmit this
frame.

e Deferred transmission: indicates if the 82586 had
to defer to traffic on the link during the first trans-
mission attempt.

Statistics registers are updated after each received
frame that passes the address filtering, and is longer
than the Minimum Frame Length configuration pa-
rameter.

e CRC errors: number of frames that experienced a
CRC error and were properly aligned.

Alignment errors: number of frames that experi-
enced a CRC error and were misaligned. .

No-resources: number of correct frames lost due
to lack of memory resources.

Overrun errors: number of frame sequences lost
due to DMA overrun.

The 82586 can be configured to Promiscuous Mode.
In this mode it captures all frames transmitted on the
Network without checking the Destination Address.
This is useful in implementing a monitoring station to
capture all frames for analysis.

The 82586 is dapable of determining if there is a

. short or open circuit anywhere in the Network using

the built in Time Domain Reflectometer (TDR) mech-
anism.

STATION DIAGNOSTICS

The chip can be configured to External Loopback.
The transmitter to receiver interconnection can be
placed anywhere between the 82586 and the link to
locate faults, for example: the 82586 output pins, the
Serial Interface Unit, the Transceiver cable, or in the
Transceiver.
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The 82586 has a mechanism recognizing the trans-
ceiver ‘heart beat’ signal for verifying the correct op-
eration of the Transceiver’s collision detection cir-
cuitry.

82586 SELF TESTING

The 82586 can be configured to Internal Loopback.
It disconnects itself from the Serial Interface Unit,
and any frame transmitted is received immediately.
The 82586 connects the Transmit Data to the Re-
ceive Data signal and the Transmit Clock to the Re-
ceive Clock.

The Dump Command causes the chip to write over
100 bytes of its internal registers to memory.

The Diagnose command checks the exponential
Backoff random number generator internal to the
82586.

CONTROLLING THE 82586

" The CPU controls operation of the 82586’s Com-
mand Unit (CU) and Receive Unit (RU) of the 82586
via the System Control Block.

1

THE COMMAND UNIT (CU)

The Command Unit is the logical unit that executes
Action Commands from a list of commands very
similar to a CPU program. A Command Block (CB) is
associated with each Action Command. ’

The CU can be modeled as a logical machine that
takes, at any given time, one of the following states:

¢ IDLE—CU is not executing a command and is not
associated with a CB on the list. This is the initial
state.

e SUSPENDED—CU is not executing a command
but (different from IDLE) is associated with a CB
on the list.

e ACTIVE—CU is currently executing an Action
Command, and points to its CB.

The CPU may affect the CU operation in twé ways:
issuing a CU control Command or setting bits in the
COMMAND word of the Action Command.

THE RECEIVE UNIT (RU)

The Receive Unit is the logical unit that receives
frames and stores them in memory.

The RU is modeled as a logical machine that takes,
at any given time, one of the following states:

e |IDLE—RU has no memory resources and is dis- -
carding incoming frames. This is the.initial RU
state. : :

* NO-RESOURCES—RU has no memory resourc-
es and is discarding incoming frames. This state
differs from the IDLE state in that RU accumu-
lates statistics on the number of frames it had to
discard.

e SUSPENDED—RU has free memory resources:
to store incoming frames but discard them any-
- way. i

15 ODDBYTE EVENBYTE 0
4 T v L] T
STAT cus ° RUS o o] o] o |hus
L 1 L 1 L
LA 1 | L] R L) P
ACK cuc E | RUC \\ \\\\\\\ {COMMAND)
L ' 1 S 1 1 -
CBLOFFSET SCB+4
RFA OFFSET SCB+6
CRCERRS scB+8
ALNERRS SCB+10
RSCERRS SCB+ 12
OVRNERRS SCB+ 14
231246-9

1-12

Figure 10. System Control Block (SCB) Format
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¢ READY—RU has free memory resources and
stores incoming frames.

The CPU may affect RU operation in three ways:
issuing an RU Control Command, setting bits in
Frame Descriptor, FD, COMMAND word of the
frame currently being received, or setting EL bit of
Buffer Descriptor, BD, of the buffer currently being
filled.

SYSTEM CONTROL BLOCK (SCB)

The System Control Block is the communication
mail-box between the 82586 and the host CPU. The
SCB format is shown in Figure 10.

The host CPU issues Control Commands to the
82586 via the SCB. These commands may appear
at any time during routine operation, as determined
by the host CPU. After the required Control Com-
mand is setup, the CPU sends a CA signal to the
82586.

SCB is also used by the 82586 to return status infor-
mation to the host CPU. After inserting the required
status bits into SCB, the 82586 issues an Interrupt to
the CPU.

The format is as follows:

STATUS word: Indicates the status of the 82586.
This word is modified only by the 82586. Defined bits
are:

CX

(Bit 15) e A command in the CBL
having its ‘I’ (interrupt) bit
set has been executed.

® A frame has been received.

® The Command Unit left the
Active state.

® The Receive Unit left the
Ready state.

® (3 bits) this field contains
the status of the Command
Unit.

Valid values are:

0 —Idle

1 — Suspended
2 — Active

3-7 — Not Used

® (3 bits) this field contains
the status of the Receive
Unit. Valid values are:

0 — Idle
— Suspended
— No Resources
— Not Used
— Ready
7 — NotUsed

FR
CNR

(Bit14)
(Bit13)
RNR | (Bit12)

CUS | (Bits8-10)

RUS | (Bits 4—6)

1
2
3
4
5-

1-13

COMMAND word: Specifies the action to be per-
formed as a result of the CA. This word is set by the
CPU and cleared by the 82586. Defined bits are:

ACK-CX | (Bit15) ® Acknowledges the
command executed event.

® Acknowledges the frame
received event.

e Acknowledes that the
Command Unit became not
ready.

® Acknowledges that the
Receive Unit became not
ready.

® (3 bits) this field contains
the command to the
Command Unit.

* NOP (doesn't affect current
state of the unit).

® Start execution of the first

command on the CBL. Ifa

command is in execution,
then complete it before

starting the new CBL. The
beginning of the CBL is in

CBL OFFSET.

Resume the operation of

the command unit by

executing the next
command. This operation
assumes that the
command unit has been
previously suspended.

Suspend execution of

commands on CBL after

current command is
complete.

Abort execution of

commands immediately.

Reserved, illegal for use.

(3 bits) This field contains

the command to the

receive unit. Valid values
are:

NCP (does not alter current

state of unit).

Start reception of frames. If

a frame is being received,

then complete reception

before starting. The
beginning of the RFA is “
contained in the RFA

OFFSET.

Resume frame receiving

(only when in suspended

state.)

Suspend frame receiving. If

a frame is being received,

then complete its reception

before suspending.

Abort receiver operation

immediately.

Reserved, illegal for use.

Reset chip (logically the

same as hardware

ACK-FR | (Bit 14)

ACK-CNA | (Bit 13)

ACK-RNR | (Bit 12)

Ccuc (Bits 8-10)

4

5-7

RUC (Bits 4-6)

4

5-7
(Bit7)

RESET

RESET).
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CBL-OFFSET:

Gives the 16-bit offset address of the first command
(Action Command) in the command list to be execut-
ed following CU-START. Thus, the 82586 reads this
word only if the CUC field contained a CU-START
Control Command.

RFA-OFFSET:

Points to the first Receive Frame Descriptor in the
Receive Frame Area.

CRCERRS:

CRC Errors - contains the number of properly
aligned frames received with-a CRC error.
ALNERRS:

Alignment Errors - contains the number of misa-
ligned frames received with a CRC error.
RSCERRS:

Resource Errors - records the number of correct in-
coming frames discarded due to lack of memory
resources (buffer space or received frame descrip-
tors).

OVRNERRS:
Overrun Errors - counts the number of received

frame sequences lost because the memory bus was
not available in time to transfer them.

ACTION COMMANDS

vThe 82586 executes a ‘program’ that is méde up of
action commands in the Command List. As shown in

Figure 5, each command contains the command
field, status and control fields, link to the next action
command in the CL, and any command-specific pa-
rameters. This command format is called the Com-
mand Block.

The 82586 has a repertoire of 8 commands:

NOP

Setup Individual Address
Configure

Setup Multicast Address
Transmit

.TDR

Diagnose

Dump

NOP

This command results in no action by the 82586,
except as performed in normal command process-
ing. It is present to aid in Command List manipula-
tion.

NOP command includes the following fields:

STATUS word (written by 82586):

C (Bit15) | e Command Completed
B (Bit 14) ® Busy Executing Command
OK (Bit 13) ® Error Free Completion
COMMAND word:
EL (Bit 15) ® End of Command List
S (Bit 14) e Suspend After Completion
1 (Bit 13) © Interrupt After Completion
CMD | (Bits0-2) | * NOP = 0 .

LINK OFFSET: Address of next Command Block

15 ODD BYTE

EVEN BY+E 0

c B CK A

ZEROS

0
(STATUS)

EL S 1

2
(COMMAND)

=

LINK OFFSET

14

231246-10

Figure 11. The NOP Command Block
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IA-SETUP

This command loads the 82586 with the Individual
Address. This address is used by the 82586 for rec-

ognition of Destination Address during reception and
insertion of Source Address during transmission.

The IA-SETUP command includes the following
fields:

15 ODD BYTE EVENBYTE 0
0
c|B.lok| A ZEROS (STATUS)
T T
_ 2
EL | S ! CMD =1 (COMMAND)
A1 1
LINK OFFSET 4
2ND BYTE : 1STBYTE 6
1
(=== ]
INDIVIDUAL ADDRESS 8
- - - ' - - -
[}
! 10
NTH BYTE !
231246-11

STATUS word (written by 82586).

C (Bit 15) © Command Completed

B (Bit 14) ® Busy Executing Command
OK | (Bit13) ® Error Free Completion

A (Bit 12) ® Command Aborted

COMMAND word:

EL (Bit 15) e End of Command List
S (Bit 14) ® Suspend After Completion
| (Bit13) | e Interrupt After Completion
CMD | (Bits0-2) | ®IA-SETUP = 1

LINK OFFSET: Address of next Command Block

INDIVIDUAL ADDRESS: Individual Address param-
eter )

The least significant bit of the Individual Address pa-
rameter must be zero for IEEE 802.3/Ethernet.
However, no enforcement of O is provided by the
82586. Thus, an Individual Address with least signifi-
cant bit 1, is possible.

CONFIGURE

The CONFIGURE command is used to update the
82586 operating parameters.

Figure 12. The IA-SETUP Command Block

The CONFIGURE command includes the following
fields:

STATUS word (written by 82586):

C (Bit 15) e Command Completed
B (Bit 14) ® Busy Executing Command
OK (Bit 13) ® Error Free Completion
A Bit12) e Command Aborted
COMMAND word:
EL (Bit 15) ® End of Command List
S (Bit 14) ® Suspend After Completion
| (Bit 13) * Interrupt After Completion
CMD | (Bits0-2) | ® Configure = 2

LINK OFFSET: Address of next Command Block

Byte 6-7:

BYTE CNT| (Bits 0-3)| ® Byte Count, Number of
bytes including this one,
holding the parameters to
be configured. A number
smaller than 4 is
interpreted as 4. A
number greater than 12 is
interpreted as 12.
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15 ODDBYTE EVENBYTE O
[ B OK A ZEROS 00
lals]|. wo-2 |
L A
LINK OFFSET M‘
L] T L] LI L T
FIFO LIM BYTE CNT 06
} - L 1 A
EXT | INT M ! )
% I I ADDR LEN F [anov %
. INTERFRAME SPACING ' 'Bdg; ACR ' TIN PRI:) 0A
. . 1 ' 4 L 1 1 1
RETRY NUM SLT TM (H) SLOT TIME (L) oc
cot fcm?. cns icns, ' o | BT | cre Incretrono| AN | sc |orml oe
SRC X R SRC R X STF 16 INS | CRS | NRZ | DIS
. MIN FRM LEN . 10
; 231246-13
Figure 13. The CONFIGURE Command Block
FIFO-LIM (Bits 8-11) | ® Value of FIFO 1 ® Address and Length
Threshold. Fields are part of the
- - Transmit/Receive data
Byte 8-9: buffers, including
SRDY/ARDY | (Bit 6) . Source Address (which
0 * SRDY/ARDY pin is not inserted by the
operates as ARDY 82586). ©
(internal PREAM- (Bits ® Preamble Length
synchronization). LEN 12-13) including Beginning of
1 © SRDY/ARDY pin - Frame indicator:
operates as SRDY . 00 - 2 bytes
(external 01 - 4 bytes
synchronization). 10 - 8 bytes
SAV-BF (Bit7) . 11- 16 bytes
0 ® Received bad ) INT-LPBCK | (Bit 14) . | ® Internal Loopback
. frames are not saved EXT-LPBCK | (Bit 15) e External Loopback.
In memory. NOTE: Bits 14 and 15 .
1 ® Received bad configured to 1, cause °
frames are saved in - Internal Loopback.
: memory. N
ADD-LEN | (Bits 8-10)|  Number of address Byte 10-11:
byes. NOTE: 7 is LIN-PRIO | (Bits 0-2)| ® Linear Priority
) interpreted as 0. ACR (Bits 4—6) | ® Accelerated Contention
AL-LOC (Bit 11) Resolution (Exponential
‘ 0 ® Address and Length . Priority)
Fields separated BOF-MET | (Bit7) ® Exponential Backoff
from data and Method '
associated with 0 - IEEE 802.3/Ethernet
Transmit Command 1 - Alternate Method -
Block or Receive -
Frame Descriptor.
For transmitted
Frame, Source
Address is inserted
by the 82586.
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INTER (Bits 8—-15) | ® Number indicating CDTF (Bits ¢ Collision Detect
FRAME the Interframe 12-14 Filter in Bit Times
SPACING Spacing in TxC CDT-SRC | (Bit 15) e Collision Detect
period units. Source
Byte 12-13: 0 * External
1 ® |nternal
SLOT- (Bits 0-7) | e Slot Time Number,
TIME (L) Low Byte Byte 16:
SLT-TM (H) | (Bits 8-10) |  Slot Time Number, MIN-FRM- | (Bits 0-7) | ® Minimum Number of
High Bits Bytesin a Frame
RETRY- (Bits ® Maximum Number of
NUM 12-15) Transmission Retries
on Coliisions CONFIGURATION DEFAULTS
Byte 14-15: . .
The default values of the configuration parameters
PRM (Bit0) ¢ Promiscuous Mode are compatible with the IEEE 802.3/Ethernet Stan-
BC-DIS (Bit1) e Broadcast Disable dards. RESET configures the 82586 according to
MANCH/ (Bit 2) ® Manchester or NRZ the defaults shown in Table 2.
NRZ e Encoding/Decoding
0 ¢ NRZ Table 2. 82586 Default Values
1 ® Manchester Preamble Length (Bytes) = 8
TONO-CRS | (Bit 3) ° Traqsmit on No Address Length (Bytes) = 6
Carrier Sense Broadcast Disable = 0
0 ¢ Cease Transmission CRC-16/CRC-32 = 0
if CBS Goes Inactive No CRC Insertion — 0
During Frame Bistuffing/EOC = 0
1 e Continue Pa.lddlng - 0
Transmission Even if Min-Frame-Length (Bytes) = 64
no Carrier Sense Interframe Spacing (Bits) = 96
NCRC-INS | (Bit 4) * No CRC Insertion Slot Time (Bits) = 512
CRC-16 (Bit 5) ¢ CRC Type: Number of Retries = 15
0 e 32 bit Autodin Il CRC Linear Priority = 0
Polynomial Accelerated Contention Resolution = 0
1 e 16 bit CCITT CRC Exponential Backoff Method = 0
Polynomial Manchester/NRZ = 0
BT-STF (Bit 6) e Bitstuffing: _ Internal CRS = 0
0 ® End of Carrier Mode CRS Filter = 0
(Ethernet) Internal CDT = 0
1 e HDLC like Bitstuffing CDT Filter = 0
Mode Transmit On No CRS = 0
PAD | Bit7) * Padding FIFO THRESHOLD = 8
0 * No Padding SRDY/ARDY = 0
1 * Perform Padding by Save Bad Frame = 0
Transmitting Flags Address/Length Location = 0
fS"l;f‘%mZ'"def of INT Loopback = 0
. . " EXT Loopback = 0
CRSF (Bits8-9) | e i(liaBrg(e_lr_irSn?ar'usse Filter Promiscuous Mode _ 0
CRS-SRC | (Bit 11) ® Carrier Sense
Source
0 ® External
1 o [nternal
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15 ODD BYTE "EVENBYTE 0
c B | ok ZEROS ?STATUS)
B / v | 2
" 'LINK OFFSET 4
=
/ ~ MC-CNT 6
MC LIST
2ND BYTE M 1ST BYTE
MCiD
]
NTH BYTE !
ADDITIONAL MC-ID'S
231246-14
Figure 14. The MC-SETUP Command Block
MC-SETUP . Issuing a MC-SETUP command with MC-CNT=0

This command sets up the 82586 with a set of Multi-
cast Addresses. Subsequently, incoming frames
with Destination Addresses from this set are accept-
ed.

The MC-SETUP command includes the fo|lowmg
fields:

STATUS word (written by 82586):

C (Bit 15) e Command Completed
B (Bit 14) ® Busy Executing
Command
OK (Bit 13) ® Error Free Completion
A (Bit 12) e Command Aborted
COMMAND word:
EL (Bit 15) * End of Command List
S (Bit 14) o Suspend After
Completion
| .(Bit 13) ® |nterrupt After
Completion
CMD | (Bits0-2) | ® MC-SETUP = 3

LINK OFFSET: Address of next Command Block

MC-CNT: A 14-bit field indicating the number of
bytes in the MC-LIST field. MC-CNT is truncated to
the nearest multiple of Address Length (in bytes).

disables reception of any incoming frame with a Mul-
ticast Address.

MC-LIST: A list of Multicast Addresses to be accept-
ed by the 82586. Note that the most significant byte
of an address is followed immediately by the least
significant byte of the next address. Note also that
the least significant bit of each Multicast Address in
the set must be a one.

The Transmit-Byte-Machine maintains a 64-bit
HASH table used for checking Multicast Addresses
during reception.

An incoming frame is accepted if it has a Destination
Address whose least sngmflcant bit is a one, and af-
ter hashlng points to a bit in the HASH table whose
value is one. The hash function is selectlng bits 2 to
7 of the CRC register. RESET causes the HASH ta-
ble to become all zeros.

After the Transmit-Byte-Machine reads a MC-SET-
UP command from TX-FIFO, it clears the HASH ta-
ble and reads the bytes in groups whose length is
determined by the ADDRESS length. Each group is
hashed using CRC logic and the bit in the HASH
table to which bits 2-7 of the CRC register point is
set to one. A group that is not complete has no ef-
fect on the HASH table. Transmit-Byte-Machine noti-
fies CU after completion.
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15  ODD BYTE EVENBYTE 0
T v LJ
c| sf{ok| a 0 |swo] s | ss|s7|se| ss| o MAX COLL
A ' o
[ 1 1 (STATUS)
Bl s | W /// // cMD =4
1 3 2
(COMMAND)
LINK OFFSET
4
NEXT BD OFFSET 6
2ND BYTE J 1ST BYTE mc |8
|
DESTINATION ADDRESS A
(]
NTH BYTE ! c
LENGTH FIELD
E
231246-15
Figure 15. The Transmit Command Block
TRANSMIT S6 | (Bit6) e Heart Beat, indicates that
The TRANSMIT command causes transmission dunng Interffame
dif 1 e faf Spacing period after the
(and if necessary retransmission) of a frame. previous transmission, a
. e pulse was detected on
TRANSMIT CB includes the following fields: the Collision Detect pin.
S5 (Bit 5) ® Transmission attempt
STATUS word (written by 82586): stolpped due to Zumbﬁr of
collisions exceeding the
C (Bit 15) ¢ Command Completed maximum number 09‘
B (Bit 14) o Busy Executing retries.
. Command . MAX- | (Bits 3-0) | ® Number of Collisions
OK (Bit 13) e Error Free Completion COLL experienced by this
A (Bit12) e Command Aborted frame. S5 = 1 and MAX-
S10 (Bit 10) ® No Carrier Sense signal COLL = 0 indicates that
during transmission there were 16 collisions.
(between beginning of i
Destination Address and COMMAND word:
end of Frame Check EL (Bit 15) ® End of Command List
Sequence). S (Bit 14) e Suspend After
S9 (Bit 9) ® Transmission Completion
unsuccessful (stopped) | (Bit 13) * Interrupt After
due to loss of Clear-to- Completion
Send signal. CMD | (Bits0-2) | ® TRANSMIT = 4
S8 (Bit 8) ® Transmission
unsuccessful (stopped) .
due to DMA underrun, LINK OFFSET: Address of next Command Block
i.e. data not lied
e oo ote TBD OFFSET: Address of list of buffers holding the
transmission). information field.. TBD-OFFSET = OFFFFH indi-
s7 (Bit7) e Transmission had to cates that there is no Information field.
Defer to traffic on the link. DESTINATION ADDRESS: Destination Address of

the frame.

LENGTH FIELD: Length field of the frame.
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er measures the time elapsed from transmission

'STATUS word: A . {
- — start until ‘echo’ is obtained. ‘Echo’ is indicated by
EOF ¢ Indicates that this is the Collision Detect going active or Carrier Sense signal
Buffer Descriptor of the drop.
last buffer of 'ghis frame’s
Information Field. TDR command includes the following fields:
ACT- (Bits 0-13) | ¢ Actual number of data )
COUNT bytes in buffer (can be .
»ezten or odd) ( STATUS word (written by 82586):
C (Bit 15) ® Command Completed
NEXT BD OFFSET: points to next Buffer Descriptor B (Bit 14) ® Busy Executing Command
in list. If EOF is set, this field is meaningless. OK (Bit 13) ® Error Free Completion
BUFFER ADDRESS: 24-bit absqlute address of
buffer. ‘ COMMAND word: _
, . EL (Bit 15) * End of Command List
TIME DOMAIN REFLECTOMETER - s (Bit14) |  Suspend After Completion
TDR | (Bit 13) o Interrupt After Completion
CMD | (Bits0-2) | *TDR =5
This command performs a Time Domain Reflectom-
eter test on the serial link. By performing the com- :
mand, the user is able to identify shorts or opens
and their location. Along with transmission of ‘All
Ones,” the 82586 triggers an internal timer. The tim-
15 ODD BYTE EVENBYTE 0
/ v LN L L v T L T T T T L ]
€EOF / / ) ACT COUNT o
1 1 i 1 1 1 1 1 L 1 1 1 1 (STATUS)
NEXT BD OFFSET
2
: BUFFER ADDRESS
' 44
T 6
, : 231246-16
Figure 16. The Transmit Buffer Description
15 ODD BYTE EVEN BYTE 0
c |8 |ok| a ZEROS 0
(STATUS)
4 / L] 1
CMD=5
SRR Rl -
LINK OFFSET
N 4
LNK |xcvR | ET ET /
< TIME
OK | PRB | OPN | SRT A 6
231246-17

Figure 17. The TDR Command Block
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LINK OFFSET: Address of next Command Block

RESULT word:

STATUS word (written by 82586):

® No Link Problem

" |dentified

® Transceiver Cable
Problem identified (valid
only in the case of a
Transceiver that does not
return Carrier Sense
during transmission).

® Open on the link
identified (valid only in
the case of a Transceiver
that returns Carrier Sense
during transmission).

® Short on the link
identified (valid only in
the case of a Transceiver
that returns Carrier Sense|
during transmission).

(Bits 0-10)| ® Specifying the distance to

a problem on the link (if

one exists) in transmit

clock cycles.

LNK-OK |(Bit 15)

XCVR-PRB|(Bit 14)

ET-OPN  |(Bit 13)

ET-SRT

(Bit 12)

TIME

o] (Bit 15) ® Command Completed

B (Bit 14) ® Busy Executing Command
OK (Bit 13) ® Error Free Completion

COMMAND word:

EL | (Bit15) * End of Command List
S (Bit 14) ® Suspend After Completion
| (Bit 13) ® |nterrupt After Completion
CMD | (Bits0-2) | * DUMP = 6

DUMP

This command causes the contents of over a hun-
dred bytes of internal registers to be placed in mem-
ory. Itis supplied as a self diagnostic tool, as well as
to supply registers of interest to the user.

DUMP command includes the following fields:

LINK OFFSET: Address of next Command Block

BUFFER OFFSET: This word specifies the offset
portion of the memory address which points to the
top of the buffer allocated for the dumped registers
contents. The length of the buffer is 170 bytes.

DUMP AREA FORMAT

Figure 18 shows the format of fhe DUMP area. The
fields are as follows:

Bytes 00H to 0AH: These bytes correspond to the
82586 CONFIGURE command field.

Bytes OCH to 11H: The Individual Address Register
content. IARO is the Individual Address least signifi-
cant byte.

Bytes 12H to 13H: Status word of last command
block (only bits 0-13).

15

Cc B|OK]| A ZEROS 0

(STATUS)
= o
EL s ] / CMD =6 2
1 1 (COMMAND)
LINK OFFSET .
BUFFER OFFSET
6
231246-18

Figure 18. The DUMP Command Block
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Bytes 14H to 17H; Content of the Transmit CRC
generator. TXCRCRO is the least significant byte.
The contents are dependent on the activity before
the DUMP command:

After RESET - ‘All Ones.’

After successful transmission - ‘All Zeros’.

After MC-SETUP command - Generated CRC value
of the last MC address, on MC-LIST.

After unsuccessful transmission, depends on where
it stopped.

NOTE:
For 16-| b|t CRC only TXCRCRO and TXCRCR1 are
valid.

1514 13 12 11 10 9 8 7 6 S 4 3 2 1 0

FroLM | o oflolofJolofo]oe
# e ] e | Jaoon ten| | ] ] [ ]1]oe
INTERFRAME SPACING  [%¥] ACR ]| 1 1LIN PRIO] o4
RETRY NUM | 1 LT T™ [H] SLOT TIME (LOW) %
| corr [ cast [eo] M[[ue]m]@] s5[] oo
3OO RENERE MIN FRM LEN oA
IAR 1 IAR 0 ocC
1AR 3 AR 2 3
IAR § IAR 4 10
Ena0c Enlz%zlm wpofex] o] corimum |1z
TXCRCR 1 TXCRCR O 14
TXCRCR 3 TXCACR 2 16
RXCRCR 1 RXCRCR 0 18
RXCRCR 3 RXCRCR 2 18
TEMPR 1 TEMPR 0 1c
TEMPR3 ~ TEMPR 2 1E
TEMPR § TEMPR 4 20
T R EEL L L =
HASHR 1 HASHR 0 24
HASHR 3 HASHR 2 26

HASHR § HASHR 4 8 |
HASHR 7 HASHR 6 ' 24
B K R ¢
BB ERE 2€
olo]ofo]oJo]oJoJo]ofofo]ofo]o]o]ao
olojojojlojojojojojojojojojo]jofo]s2
oloJoJo|o]ofo]o[ojofofofo]o]o]o]3s
oloJofo]o[o]ofofofo]olo]o]o]o]o]3s
olofojo|ojojofo]jojoJofojofo|o]o]ae
olofo|o]of[o]o]o]o]ofofofo]o]o|o]3a
ac
ofofjoJofojofojojojofofo]o] aorien |3E
EL NXT RB SIZE . a0
231246-19

15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
LTI e sammon
NXT RB ADR (LOW) “
e D CUR RB SIZE 4
LA RBD ADR 48
NXT RBD ADR “
CUR RBD ADR ac
CUR RB EBC €
NXT FD ADR 50
CUR FD ADR 52
TEMPORARY s4
cor NXT T8 CNT s6
BUF ADR 58
NXT TB ADR S5A
NXT TBD ADR sc
LATBD ADR sE
s [ /7777777777777 A eesesis | o
NXT CB ADR 62
T T 7 7 cuRceabR T T T T e
66
SCB ADR 68
ofojo]o|ojolo]jojof[o]o]|oflo]ofo]o |ea
oJofojofolofolo|ofofo]olo[o]o]o |sc
oloJofofofo|ofofo]ofofo]ofofo]o]ee
ojofolofofofof{ofof{ojofof{olofolo]re
72
74
FIFO LM |0 o{ofo|ofofo]s
olofofofofo|ofo]ofo]ofo]ofolo]o]7e
ofojojofolofofojolojofofofofo]alra
7c
ofolo Wl lalolofo|#fofo]o]olze
0 3 o XE &[] ofofofo s
CX|FR [cnafana | 0 1o [ [ahpncldil o] ofo]o]s2
84
ofofofo]ofofofofofo]ofofofo|o]o]ss
88
8A
sC
I3
olofofofo]olo]e] BUF ADR PTR (HIGH) %
BUF ADR PRT (LOW) 92
RCV oMA BC 9
T © BReBUF ADRIH . | ' s
3 °l°T°HTI°| RCV DMA ADR H %
RCV DMA ADR L 9A
ojojojojojo|o ojo]o olo ojojolo]sc
ojojojojo|o|of|ofo|o|ofo|o]ofo]o]se
ofofoflofofo|o]ofo[o]ofo[ofo[o]0]no
ofoJofofofo|ofof[ofofo]ofof[o]o]0o]az
t{1]ojojojojojoiojojojojo}o]o [n:]Aas
ojofojJojojfojofo0]|oO [ o ofo 0] o|Aas
oJofoJofo]ofofo]ofofo]o]ofo]o]o]ae
231246-20

Figure 19. The DUMP Area
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Bytes 18H to 1BH: Contents of Receive CRC
Checker. RXCRCRO is the least significant byte.
The contents are dependent on the activity per-
formed before the DUMP command:

After RESET - ‘All Ones.’

After good frame reception—
1. For CRC-CCITT - OIDOFH
2. For CRC-Autodin-Il - C704DD7BH

After Bad Frame reception - corresponds to the re- °

ceived information.

After reception attempt, i.e. unsuccessful check for
address match, corresponds to the CRC performed
on the frame address.

NOTE:
Any frame on the serial link modifies this register
contents.

Bytes 1CH to 21H: Temporary Registers.

Bytes 22H to 23H: Receive Status Register. Bits 6,
7, 8, 10, 11 and 13 assume the same meaning as
corresponding bits in the Receive Frame Descriptor
Status field.

Bytes 24H to 2BH: HASH TABLE.

Bytes 2CH to 2DH: Status bits of the last time TDR
,command that was performed.

NXT-RB-SIZE: Let N be the last buffer of the last
received frame, then NXT-RB-SIZE is the number of
bytes of available in the N + 1 buffer. EL - The EL
bit of the Receive Buffer Descriptor.

NXT-RB-ADR: Let N be the last Receive Buffer
used, then NXT-RB-ADR is the BUFFER-ADDRESS
field in the N + 1 Receive-Buffer Descriptor, i.e. the
pointer to the N + 1 Receive Buffer.

CUR-RB-SIZE: The number of bytes in the last buff-
er of the last received frame. EL - The EL bit of the
last buffer in the last received frame.

LA-RBD-ADR: Look Ahead Buffer Descriptor, i.e.

the pointer to N + 2 Receiver Buffer Descriptor.

NXT-RBD-ADR: Next Receive Buffer Descriptor Ad-
dress. Similar to LA-RBD-ADR but points to N + 1
Receive Buffer Descriptor.

CUR-RBD-ADR: Current Receive Buffer Descriptor
Address. Similar to LA-RBD-ADR, but point to Nth
Receive Buffer Descriptor.

1-23

CUR-RB-EBC: Current Receive Buffer Empty Byte
Count Let N be the currently used Receive Buffer.
Then CUR-RB-EBC indicates the Empty part of the
buffer, i.e. the ACT-COUNT of buffer N is given by
the difference between its SIZE and the CUR-RB-
EBC.

NXT-FD-ADR: Next Frame Descriptor Address. De-
fine N as the last Receive Frame Descriptor with bits
C = 1and B = 0, then NXT-FD-ADR is the address
of N + 2 Receive Frame Descriptor (withB = C =
0) and is equal to the LINK-ADDRESS field in N + 1
Receive Frame Descriptor.

CUR-FD-ADR: Current Frame Descriptor Address.
Similar to next NXT-FD-ADR but refers to N + 1
Receive Frame Descriptor (with B = 1, C = 0).

Bytes 54H to 55H: Temporary register.

NXT-TB-CNT: Next Transmit Buffer Count. Let N be
the last transmitted buffer of the TRANSMIT com-
mand executed recently, the NXT-TB-CNT is the
ACT-COUNT field in the Nth Transmit Buffer De-
scriptor. EOF - Corresponds to the EOF bit of the
Nth Transmit Buffer Descriptor. EOF = 1 indicates
that the last buffer accessed by the 82586 during
Transmit was the last Transmit Buffer in the data
buffer chain associated with the Transmit Com-
mand.

BUF-ADR: Buffer Address. The BUF-PTR field in the
DUMP-STATUS Command Block. °

NXT-TB-AD-L: Next Transmit Buffer Address Low.
Let N be the last Transmit Buffer in the transmit buff-
er chain of the TRANSMIT Command performed
recently, then NXT-TB-AD-L are the two least signifi-
cant bytes of the Nth buffer address.

LA-TB-ADR: Look Ahead Transmit Buffer Descrip-
tor Address. Let N be the last Transmit Buffer in the
transmit buffer chain of the TRANSMIT Command
performed recently, then LA-TBD-ADR is the NEXT-
BD-ADDRESS field of the Nth Buffer Descriptor.

NXT-TBD-ADR: Next Transmit Buffer Descriptor
Address. Similar in function to LA-TBD-ADR but re-
lated to Transmit Buffer Descriptor N-1. Actually, it is
the address of Transmit Buffer Descriptor N.

Bytes 60H, 61H: This is a copy of the 2nd word in
the DUMP-STATUS command presently executing.

NXT-CB-ADR: Next Command Block Address. The
LINK-ADDRESS field in the DUMP Command Block
presently executing. Points to the next command.

CUR-CB-ADR: Current Command Block Address.
The address of the DUMP Command Block currently
executing. ‘
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SCB-ADR: Offset of the System Control Block
(SCB). .
Bytes 7EH, 7FH:

RU-SUS-RQ (Bit 4) -
quest.

Receive Unit Suspend Re-

Bytes 80H, 81H:

CU-SUS-RQ (Bit 4)
quest.

- Command Unit Suspend Re-

END-OF-CBL (Bit 5) - End of Command Block Llst' If
“1” indicates that DUMP-STATUS is the Iast com-
mand in the command chain.

ABRT-IN-PROG (Bit 6) - Command Unit Abort Re-
quest.

RU-SUS-FD (Bit 12) - Receive Unit Suspend Frame
Descriptor Bit. Assume N is the Receive Frame De-
scriptor used recently, then RU-SUS-FD is equiva-
lent to the S bit of N + 1 Receive Frame Descriptor.
Bytes 82H, 83H:

- RU-SUS (Bt 4) - Receive Unit in SUSPENDED state.

RU-NRSRC (Bit 5) - Receive Unit in NO RESOURC-
ES state.

- RU-RDY (Bit 6) - Receive Unit in READY state.
RU-IDL (Bit 7) - Fleceivé Unit in IDLE state.
RNR (Bit 12) - RNR Interrupt in Service bit.
CNA (Bit 13) - CNA Interrupt in Service bit.

FR (Bit 14) - FR Interrupt in Service bit.

CX (Bit 15) - CX Interrupt in Service bit.

Bytes 90H to 93H:

BUF-ADR-PTR - Buffer pointer is the absolute ad-
dress of the bytes followmg the DUMP Command
block.

Bytes 94H to 95H: ,

RCV-DMA-BC - Receive DMA Byte Count. This field
contains number of bytes to be transferred during
the next Receive DMA operation. The value de-
pends on AL-LOCation configuration bit.

1. If AL-LOCation = 0 then RCV-DMA-BC = (2
times ADDR-LEN plus 2) if the next Receive

Frame Descriptor has already been fetched.

. If AL-LOCation 1 then it contains the size of
the next Receive Buffer. .

BR+BUF—PTR+96H - Sum of Base Address plus
BUF —PTR field and 96H.

RCV-DMA-ADR - Receive DMA absolute Address.
This is the next RCV-DMA start address. The value
depends on AL-LOCation configuration bit.

1. If AL-LOCation = 0, then RCV-DMA-ADR is the
Destination Address field located in the next Re-
.ceive Frame Descriptor.

. If AL-LOCation = 1, then RCV-DMA-ADR is the
next Receive Data Buffer Address.

The following nomenclature has been used in the
DUMP table:

0 ® The 82586 writes zero in this location.

1 | e The 82586 writes one in this location.

X ® The 82586 writes zero or one in this
location.

///"| ® The 82586 copies this location from the
corresponding position in the memory
structure.

DIAGNOSE

The DIAGNOSE Command triggers an internal self
test procedure of backoff related registers and coun-
ters.

i

The DIAGNOSE command includes the following:

STATUS word (written by 82586):

C (Bit 15) ® Command Completed

B (Bit 14) ® Busy Executing
Command

OK (Bit 13) e Error Free Completion

FAIL | (Bit11) ® |ndicates that the Self

) Test Procedured Failed
COMMAND word:

EL (Bit 15) e End of Command List

S (Bit 14) ® Suspend After
Completion

1 (Bit 13) ® Interrupt After
Completion

CMD | (Bits0-2) | . DIAGNOSE = 7

LINK OFFSET: Address of next Command Block.
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15

[ B oK A | FAIL ‘ ZEROS

0
(STATUS)

EL s 1

2
. N (COMMAND)

LINK OFFSET

=

4

231246-21

Figure 20. The DIAGNOSE Command Block
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]

FREE FRAME LIST —_—

|—
RFA POINTE|
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COMMAND
BLOCK
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1 RECEIVE FRAME AREA
' RFD 1 .
1
STATUS | STATUS STATUS STATUS
] I N r r
X — H p— —1 p—
RECEIVE 1 - ’
FRAME ' —T —
DESCRIPTORS A ]
! [panaMETERS : EMPTY EMPTY EMPTY
: RBD 2 : RBD 3 RBD 4 RBD §
. ] 0 | ACT-cnt 1| ACT-ent |1 ] IACT-cm F 0| ACT-ent 0 | ACTent J'
[l
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DESCRIPTORS | !
[ |
' 1
' [}
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[ ]
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. 1 )
RECEVE - | VALID vaLo |
BUFFERS H DATA DATA )
] - ] .
i BUFFER 1 BUFFER 2 BUFFER 3 BUFFER 4 BUFFER 5
)
'
!

231246-22

Figure 21. The Receive Frame Area

RECEIVE FRAME AREA (RFA)

The Receive Frame Area, RFA, is prepared by the
host CPU, data is placed into the RFA by the 82586
as frames are received. RFA consists of a list of
Receive Frame Descriptors (FD), each of which is

FRAME DESCRIPTOR (FD) FORMAT
The FD includes the following fields:

STATUS word (set by the 82586):

associated with a frame. RFA-OFFSET field of SCB
points to the first FD of the chain; the last FD is
identified by the End-of-Listing flag (EL). See Figure
21. :

Cc

B

(Bit 15)

(Bit 14)

® Completed Storing
Frame.

e FD was Consumed by
RU.
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15 ODDBYTE EVENBYTE 0
c B | OK| o | sin|sw| sy | ss | s7| se ZEROS [
(STATUS)
EL S / 2
LINK OFFSET
4
RBD-OFFSET
6
2ND BYTE I 1STBYTE mc |8
DESTINATION ADDRESS 10
NTH BYTE
12
2ND BYTE ’ 1STBYTE
14
SOURCE ADDRESS 16
NTH BYTE l 18
1ST BYTE
2ND BYTE LENGTH FIELD 20
231246-23
Figure 22. The Frame Descriptor (FD) Format
OK (Bit 13) e Frame received LINK OFFSET: Aeress of next FD in list.
s”fctflSSf“'l'?’- 1{1""5 b!}l'g RBD-OFFSET: (initially prepared by the CPU and lat-
set, ¢ ?’;’.‘t? 0 etrst;w e er may be updated by 82586): Address of the first
{ﬁse trl1 ! Etresc.a”t de_;n t RBD that represents the Information Field. RBD-
© other bits will indicate OFFSET = OFFFFH means there is no Information
the nature of the error. Field
S11 (Bit 11) ® Received Frame ’
_ Experienced CRC Etrror. DESTINATION ADDRESS (written by 82586):
$10 | (Bit10) | e Received Frame Contains Destination Address of received frame.
Experienced an The length in bytes, it is determined by the Address
Alignment Error. Length configuration parameter.
S9 (Bit 9) ® RU ran out of resources :
 during reception of this SOURCE ADDRESS (written by 82586): Contains
frame. Source Address of received frame. Its length is the
S8 (Bit 8) ® RCV-DMA Overrun. same as DESTINATION ADDRESS.
S7 (Bit 7) ® Received frame had
fewer bits than LENGTH FIELD (written by 82586): Contains the 2
configured Minimum byte Length or Type Field of received frame.
Frame Length. ‘
S6 (Bit 6) ® No EOF flag detected
(only when configured to RECEIVE BUFFER DESCRIPTOR
Bitstuffing). FORMAT
The Receive Buffer Descriptor (RBD) holds informa-
COMMAND word: tion about a buffer; size and location, and the means
for forming a chain of RBDs, (forward pointer and
EL | (Bit15) ¢ Last FD in the List. end-of-frame indication).
S (Bit 14) ® RU should be suspended
after receiving this frame. The Buffer Descriptor contains the following fields.
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15 [
LA L] T T Al T Al T v v T Al v
EOF F ACT COUNT 1]
PR | L 1 1 i i 1 " 1 i 1 L (STATUS)

NEXT BD OFFSET 2

) BUFFER ADDRESS 4
LA °
EL // , SIZE 8
‘ 231246-24
Figure 23. The Receive Buffer Descriptor (RBD) Format
STATUS word (written by the 82586). bBUﬁFFER/ ADDRESS: 24-bit absolute address of
uffer.
EOF (Bit 15) ® | ast buffer in received
frame.
F (Bit 14) e ACT COUNT field is valid. EL/SIZE:
ACT (Bits 0-13) | ® Number of bytes in the EL (BIT 15) e Last BDin list.
COUNT buffer that are actually SIZE | (Bits 0-13) |  Number of bytes the
occupied. buffer is capable of
holding.

NEXT RBD OFFSET: Address of next BD in list of
BD’s. ‘
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ABSOLUTE MAXIMUM RATINGS*

D.C. CHARACTERISTICS
Ta = 0°C to 70°C, Tc = 0°C to 105°C, Vg = 5V £10%, CLK has MOS levels (See VyiL, VMmiH, VMOL:
Vmon)- TXC and RxC have 82C501 compatible levels (VmiL, VTiH, VRiH)- All other signals have TTL levels (see
ViL, Vins Vou, on)-

Ambient Temperature Under Bias ...... 0°Cto 70°C
Storage Temperaturé ............. —65°C to 150°C
- Voltage on Any Pin with
Respectto Ground. ............. —1.0Vto +7V -
Power Dissipation...................... 3.0 Watts

NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the “Absolute

‘Maximum Ratings” may cause permanent damage.

These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliability.

Units

Symbol Parameter Min Max Test Conditions
ViL Input Low Voltage (TTL) —-0.5 +0.8 \"
Vi4 Input High Voltage (TTL) 20 Vec' + 0.5 V.
VoL Output Low Voltage (TTL) 0.45 \" loL = 2.5mA
VoH Output High Voltage (TTL) 24 .V loq — 400 pA
VmiL Input Low Voltage (MOS) -05 0.6 v ’
VMIH _ Input High Voltage (MOS) 3.9 Vec+05 | "V
VTIH Input High Voltage (TxC) 33 Voo + 0.5 \Y
VRIH Input High Voltage (RxC) 3.0 Vee + 0.5 v
VmoL® Output Low Voltage (MOS) 0.45 v loL 2.5 mA
VMOH Output High Voltage (MOS) Ve — 0.5 v loy — 400 pA
I Input Leakage Current - %10 RA 0<V|N<Vcc
ILo Output Leakage Current +10 pA | 0.45 < Voyt < Voo
Cin Capacitance of Input Buffer 10 pF FC = 1 MHz
Cout " Capacitance of Output Buffer 20 pF FC =1MHz
Icc Power Supply Current 550 mA Ta=0C

. 450 - Ta = 70°C
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SYSTEM INTERFACE A.C. TIMING CHARACTERISTICS

Ta = 0°C to 70°C, Tg = 0°C to 105°C, Voo = 5V +10%. Figures 24 and 25 define how the measurements
should be done. '

INPUT AND OUTPUT WAVEFORMS FOR A.C. TESTS

24
___)@ TEST POINTS 1.5 X
0.45
231246-25

AC Testing Inputs are Driven at 2.4V for a Logic 1 and 0.45 for a Logic 0. Timing measurements are made at 1.5V for both a Logic 1 and 0

Figure 24. TTL Input/Output Voltage Levels for Timing Measurements

T

T5 —

-— e — - — - - HIGH LEVEL MAY
' VARY WITH vCC

231246-26
MOS 1/0 measurements are taken at 0.1 and 0.9 of the voltage swing

Figure 25. System Clock CMOS Input Voltage Levels for Timing Measurements
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INPUT TIMING REQUIREMENTS* .
82586-6 82586 82586-10
Symbol Parameter (6 MH2) (8 MH2) (10 MH2) Comments
Min | Max | Min | Max | Min Max
T1 CLK Cycle Period 166 | 2000 | 125 | 2000 | 100 200
T2 CLK Low Time at 1.5V 73 | 1000 | 55 | 1000 [ 44 1000
T3 CLK Low Time at 0.9V 425 | 1000 | 42.5 | 1000
T4 CLK High Time at 1.5V - "+ 73 55 44
T5 CLK High Time at 3.6V 425 425 .
T6 CLK Rise Time 15 15 12 Note 1
T7 CLK Fall Time 15 15 12 Note 2
T8 Data in Setup Time 20 20 15
T9 Data in Hold Time 10 10 10
T10 Async RDY Active Setup Time 20 20 15 Note 3
T Async RDY Inactive Setup Time 35 35 25 Note 3
T12 Async RDY Hold Time 15 15 15 Note 3
T13 Synchronous Ready/Active Setup | 35 35 20
T14 Synchronous Ready Hold Time 0 0 0
T15 HLDA Setup Time 20 20 20 Note 3-
T16 HLDA Hold Time 10 10 5 Note 3
T17 Reset Setup Time 20 20 20 Note 3
T18 Reset Hold Time 10 10 10 Note 3
T19 CA Pulse Width 1M 1M 1T
T20 CA Setup Time 20 20 20 Note 3
T21 CA Hold Time 10 10 10 Note 3
OUTPUT TIMINGS**
Symbol Parameter Min | Max | Min | Max | Min | Max | Comments
T22 DT/R Valid Delay 0 | 60 0 60 0 44
T23 WR, DEN Active Delay 0 70 0 70 0 56
T24 WR, DEN Inactive Delay 10 65 10 65 10 45
T25 Int. Active Delay 0 85 0 85, 0 70 Note 4
T26 Int. Inactive Delay 0 85 0 85 0 70 Note 4
T27 Hold Active Delay 0 85 0 85 0 70 Note 4
T28 Hold Inactive Delay 0 85 0 85 0 70 Note 4
T29 Address Valid Delay 0 55 0 55 0 50
T30 Address Float Delay 0 50 0 50 12 50 )
T31 Data Valid Delay 0 55 0 55 0 50 Note 7
T32 Data Hold Time 0 0 0
T33 Status Active Delay 10 60 10 60 10 45
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OUTPUT TIMINGS** (Continued)
82582-6 82586 82586-10
Symbol Parameter (6 MHz) (8 MHz) (10 MHz2) Comments
Min Max Min Max Min Max
T34 Status Inactive Delay 10 70 10 70 10 50 Note 8
T35 ALE Active Delay 0 45 0 45 0 35 Note 5
T36 ALE Inactive Delay 0 45 0 45 0 37 Note 5
T37 ALE Width T2-10 T2-10 T2-10 Note 5
T38 Address Valid to ALE Low T2-40 T2-30 T2-25
T39 Address Hold to ALE Inactive | T4-10 T4-10 T4-10
T40 RD Active Delay 10 95 10 95 10 95
T41 RD Inactive Delay 10 70 10 70 10 70
T42 RD Width 2T1-50 2T1-50 2T1-46
T43 Address Float to RD Active 10 10 0
T44 RD Inactive to Address Active | T1-40 T1-40 T1-34
T45 WR Width 2T1-40 2T1-40 2T1-34
T46 Data Hold After WR T2-25 T2-25 T2-25
T47 Control Inactive After Reset 0 60 0 60 0 60 Note 6
*All units are in ns.
**CL on all outputs is 20-200 pF unless otherwise specified.
NOTES:
1. 1.0V to 3.5V 6. Affectss
2.3.5V to 1.0V MIN MODE: RD, WR, DT/R, DEN
3. To guarantee recognition at next clock MAX MODE: S0, ST
4. CL = 50 pF 7. High address lines (A16-A24, BHE) become valid one
5. CL = 100 pF clock before T1 only on first memory cycle after the 82586

acquired the bus.
8. S1, SO go inactive just prior to T4.

CLK

231246-27

CLK
TN
— -— T20

-—

CA

—_—N

231246-28

Figure 26. INT Output Timing

Figure 27. CA Input Timing

CLK

-—T17
RESET |

. WR. DEN..DT/R.

{ET;

§0.51

¥

AN

231246-29

Figure 28. RESET Timing
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READY SIGNAL

T2 T3
N—

CLK
T10
>
—y
A— Ti2 | N
ARDY

13
SRDY ]
VALID
® P WD 4
82586 INPUTS A R ,
231246-30
Figure 29. ARDY and SRDY Timings Relative to CLK

CLK WJW\QWNTA
R R =% N
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SERIAL INTERFACE A.C. TIMING
"CHARACTERISTICS

for Manchester:
f min = 500 kHz + 100 ppm

f max = 10 MHz £+ 100 ppm

CLOCK SPECIFICATION

Applies for TxC, RxC for NRZ:
f min = 100 kHz + 100 ppm
f max = 10 MHz + 100 ppm

A.C. CHARACTERISTICS

1
= — +59
T51, T52 o +5%

TRANSMIT AND RECEIVE TIMING PARAMETER SPECIFICATION*

for Manchester, symmetry is needed:

Symbol | Parameter Min | Max | Comments
TRANSMIT CLOCK PARAMETERS '

T48 TxC Cycle 100 1000 Notes 14, 2
T48 TxC Cycle 100 Notes 14, 3
T49 TxC Rise Time 5 Note 14
T50 TXC Fall Time , 5 Note 14
T51 TxC High Time @ 3.0V 40 1000 Note 14
T52 TxC Low Time @0.9V 40 Notes 14, 4
TRANSMIT DATA PARAMETERS ‘

T53 TxD Rise Time 10 Notes 5, 13
T54 TxD Fall Time 10 | Notes5, 13
T55 TxD Transition-Transition Min (T51, ‘ Notes 2, 5

: T52) — 7

T56 TxC Low to TxD Valid 40 Notes 3, 5
T57 TxC Low to TxD Transition 30 Notes 2, 5
T58 TxC High to TxD Transition 30 Notes 2,5
T59 TxC Low to TxD High at the Transmission End 40 Note 5
REQUEST TO SEND/CLEAR TO SEND PARAMETERS

T60 TxC Low to RTS Low. Time to Activate RTS 40 Note 6

T61 CTS Valid to TxC Low. CTS Setup Time 45

T62 TXC Low to CTS Invalid. CTS Hold Time 20 Note 7

T63 TxC Low to RTS High, time to Deactivate RTS 40 Note 6
RECEIVE CLOCK PARAMETERS

T64 RxC Clock Cycle 100 Notes 15, 3
T65 RxC Rise Time 5 Note 15
T66 RxC Fall Time 5 Note 15
T67 RxC High Time @ 2.7V 36 1000 Note 15
T68 RxC Low Time @0.9V 40 Note 15

*All'units are in ns.
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A.C. CHARACTERISTICS (Continued)

TRANSMIT AND RECEIVE TIMING PARAMETER SPECIFICATION* (Continued)

Symbol Parameter I Min | Max | Comments
RECEIVE DATA PARAMETERS
T69 RxD Setup Time 30 Note 1
T70 RxD Hold Time 30 Note 1
T71 RxD Rise Time 10 Note 1
T72 RxD Fall Time 10 Note 1
CARRIER SENSE/COLLISION DETECT PARAMETERS
T73 CDT Valid to TxC High Ext. Collision 30 Note 12
Detect Setup Time
T74 TxC High to CDT Inactive. CDT Hold Time 20 Note 12
T75 CDT Low to Jamming Start Note 8
T76 CRS Valid to TxC High Ext. Carrier Sense Setup Time 30 Note 12
T77 TxC High to CRS Inactive. CRS Hold Time 20 Note 12
T78 CRS Low to Jamming Start Note 9
T79 Jamming Period Note 10
T80 CRS Inactive Setup Time to RxC High 60
End of Receive Frame
T81 CRS Active Hold Time from RxC High - 3
INTERFRAME SPACING PARAMETER
T82 Inter Frame Delay l | | Note 11
*All units are in ns.
NOTES:
TTL levels
Manchester only
NRZ only

Manchester requires 50% duty cycle
1 TTL load + 50 pF
1 TTL load + 100 pF o o
Abnormal end of transmission. CTS expires before RTS
Programmable value:
T75 = NCDF X T48 + (12.5 to 23.5) X T48 if collision occurs after preamble"
NCDF—The collision detection filter configuration value
. Programmable value:
T78 = NCSF X T48 + (12.5 to 23.5) X T48
NCSF—The carrier sense filter configuration value
TBD is a function of internal/external carrier sense bit
10. T79 = 32 X T48
11. Programmable value:
T82 = NIFS X T48
NIFS—the IFS configuration value
*12. To guarantee recognition on the next clock
13. Applies to TTL levels
14. 82C501 compatible levels, see Figure 34
15. 82C501 compatible levels, see Figure 35

ONOIO A @D

©
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A.C. TIMING CHARACTERISTICS

Input and Output Waveforms for AC Tests

24 .
}( 15 TEST POINTS ——— 1.5 D€ )
231246-34

AC testing inputs are driven at 2.4V for a Logic 1 and 0.45 for a Logic 0. Timing measurements are maqe at 1.5V for both a Logic 1 and 0.

Figure 33. TTL Input/Output Voltage Levels for Timing Measurements
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Figure 34. TxC Input Voltage Levels for Timing Measurements
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Figure 35. RxC Input Voltage Levels for Timing Measurements
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PRELIMINARY

82596CA

HIGH-PERFORMANCE 32-BIT LOCAL
AREA NETWORK COPROCESSOR

m Performs Complete CSMA/CD Medium
Access Control (MAC) Functions—
Independently of CPU
— IEEE 802.3 (EOC) Frame Delimiting
— HDLC Frame Delimiting

m Supports Industry Standard LANs

— IEEE TYPE 10BASES5 (Ethernet*),
IEEE TYPE 10BASE2 (Cheapernet),
IEEE TYPE 1BASES (StarLAN),
and the Proposed Standards
TYPE 10BASE-T and 10BASE-F

— Proprietary CSMA/CD Networks Up
to 20 Mb/s

m On-Chip Memory Management
— Automatic Buffer Chaining
— Buffer Reclamation after Receipt of
Bad Frames; Optional Save Bad
Frames
— 32-Bit Segmented or Linear (Flat)
Memory Addressing Formats

B Network Management and Diagnostics
— Monitor Mode
— 32-Bit Statistical Counters

m Optimized CPU Interface

— Optimized Bus Interface to Intel’s
i486™ and 80960CA Processors

— Supports Big Endian and Little
Endian Byte Ordering

m 32-Bit Bus Master Interface

— 106 MB/s Bus Bandwidth
— Burst Bus Transfers
— Bus Throttle Timers
— Transfers Data at 100% of Serial
Bandwidth
- — 128-Byte Receive FIFO, 64-Byte
Transmit FIFO

m Self-Test Diagnostics
m Configurable Initialization Root for Data

Structures

m High-Speed, 5V, CHMOS** IV

Technology -

m 132-Pin Plastic Quad Flat Pack (PQFP)

and PGA Package
(See Packaging Spec Order No. 231369)

i486 is a trademark of Intel Corporation.
*Ethernet is a registered trademark of Xerox Corporation.
**CHMOS is a patented process of Intel Corporation.

‘W 82586 Software Compatible
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Figure 1. 82596CA Block Diagram
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INTRODUCTION

The 82596CA is an intelligent, high-performance
32-bit Local Area Network coprocessor. The
82596CA implements the CSMA/CD access method
and can be configured to support all existing IEEE
802.3 standards—TYPEs 10BASE5, 10BASE2,
1BASES, and 10BROADS6. It can also be used to
implement the proposed standards TYPE 10BASE-T
and 10BASE-F. The 82596CA performs high-level
commands, command chaining, and interprocessor
communications via shared memory, thus relieving
the host CPU of many tasks associated with network
control. All time-critical functions are performed in-
dependently of the CPU, this increases network per-
formance and efficiency. The 82596CA bus interfac-
es is optimized for Intel's i486™, 80960CA, and
80960KB processors.

The 82596CA implements all IEEE 802.3 Medium
Access Control and channel interface functions,
these include framing, preamble generation and
stripping, source address generation, destination ad-
dress checking, short-frame detection, and automat-
ic length-field handling. Data rates up to 20 Mb/s are
supported.

The 82596CA provides a powerful host system inter-
face. It manages memory structures automatically,
with command chaining and bidirectional data chain-
ing. An on-chip DMA controller manages four chan-
nels, this allows autonomous transfer of data blocks
(buffers and frames) and relieves the CPU of byte
transfer overhead. Buffers containing errored or col-
lided frames can be automatically recovered without
CPU intervention. The 82596CA provides an up-
grade path for existing 82586 software drivers by
providing an 82586-software-compatible mode that
supports the current 82586 memory structure. The
82586CA also has a Flexible memory structure and
a Simplified memory structure. The 82596CA can
address up to 4 gigabytes of memory. The 82596CA
supports Little Endian and Big Endian byte ordering.

The 82596CA bus interface can achieve a burst
_transfer rate of 106 MB/s at 33 MHz. The bus inter-

1-40

face employs bus throttle timers to regulate
82596CA bus use. Two large, independent FIFOs—
128 bytes for Receive and 64 bytes for Transmit—
tolerate long bus latencies and provide programma-
ble thresholds that allow the user to optimize bus
overhead for any worst-case bus latency. The high-
performance bus is capable of back-to-back trans-
mission and reception during the IEEE 802.3 9.6-us
Interframe Spacing (IFS) period.

The 82596CA provides a wide range of diagnostics
and network management functions, these include
internal and external loopback, exception condition
tallies, channel activity indicators, optional capture
of all frames regardless of destination address
(promiscuous mode), optional capture of errored or
collided frames, and time domain reflectometry for
locating fault points on the network cable. The sta-
tistical counters, in 32-bit segmented and linear
modes, are 32-bits each and include CRC errors,
alignment errors, overrun errors, resource errors,
short frames, and received collisions. The 82596CA
also features a monitor mode for network analysis.
In this mode the 82596CA can capture status bytes,
and update statistical counters, of frames monitored
on the link without transferring the contents of the
frames to memory. This can be done concurrently
while transmitting and receiving frames destined for
that station.

The 82596CA can be used in both baseband and
broadband networks. It can be configured for maxi-
mum network efficiency (minimum contention over-
head) with networks of any length. Its highly flexible
CSMA/CD unit supports address field lengths of
zero through six bytes—configurable to either IEEE
802.3/Ethernet or HDLC frame delimitation. It also
supports 16- or 32-bit cyclic redundancy checks.
The CRC can be transferred directly to memory for
receive operations, or dynamically inserted for trans-
mit operations. The CSMA/CD unit can also be con-
figured for full duplex operation for high throughput
in point-to-point connections.

The 82596CA is fabricated with Intel’s reliable, 5-V,
CHMOS |V technology. It is available in a 132-pin
PQFP or PGA package.
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Figure 2. 82596CA PQFP Pin Configuration
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82596CA PGA Cross Reference by Pin Name

Serial
Address Data Control Interface Vece Vss

Signal PinNo. | Signal PinNo. Signal Pin No. | Signal PinNo. | PinNo. | Pin No.
A2 N9 DO J2 ADS M5 CDT A13 B6 A6
A3 M9 D1 H3 AHOLD | N5 CRS Al4 B7 A7
A4 M10 D2 G2 . BEO | m7 CTS c11 B10 A8
A5 P11 D3 G3 BET P5 LPBK | A12 C13 A10
A6 N11 D4 G1 BE2 M8 RTS C10 E2 E1
A7 P12 D5 D1 BE3 P9 RxC B11 E13 E14
A8 M11 D6 (03] BLAST N2 RxD B12 F2 F1
A9 N12 | D7 F3 BOFF N6 TxC c12 G13 Gi4
A10 M12 D8 D2 BRDY M1 TxD A1 H2 HA1
A1 P13 D9 (07 BREQ P4 H13 H14
A12 L12 D10 E3 BS16 N1 J13 J1
A13 N13 | D11 D3 CA P3 K2 Ji4
A14 M13 D12 B2 CLK J3 ] L13 K1
A15 P14 D13 B1 DPO L2 N7 L14
A16 K12 D14 C3 DP1 L3 N8 P6
A17 N14 D15 A1 DP2 L1 N10 P7
A18 J12 D16 B3 DP3 K3 P8
A19 K13 D17 c4 HLDA M6 P10
A20 M14 D18 A2 HOLD P2
A21 H12 D19 C5 INT7/INT | N3
A22 | K14 D20 A3 LE/BE B14
A23 G12 D21 B4 LOCK M4
A24 F14 D22 A4 PCHK P1
A25 F12 D23 Cé PORT M2
A26 F13 D24 B5 READY | M3
A27 | D14 D25 c7 RESET | B13
A28 E12 D26 A5 W/R N4
A29 D13 D27 B8
A30 D12 D28 cs
A31 C14 D29 A9

D30 C9

D31 B9
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PIN DESCRIPTIONS

PQFP "
Symbol Pin No. Type Name and Function
CLK _ 9 | CLOCK. The system clock input provides the fundamental timing for

the 82596. It is a 1X CLK input used to generate the 82596 clock and
requires TTL levels. All external timing parameters are specified in
reference to the rising edge of CLK.

D0-D31 14-53 1/0 DATA BUS. The 32 Data Bus lines are bidirectional, tri-state lines that
provide the general purpose data path between the 82596 and
memory. With the 82596 the bus can be either 16 or 32 bits wide; this
is determined by the BS16 signal. The 82596 always drives all 32 data
lines during Write operations, even with a 16-bit bus. D31~ DO are
floated after a Reset or when the bus is not acquired. ‘
These lines are inputs during a CPU Port access; in this mode the CPU
writes the next address to the 82596 through the data lines. During
PORT commands (Relocatable SCP, Self-Test, Reset and Dump) the
address must be aligned to a 16-byte boundary. This frees the D3~Dg
lines so they can be used to distinguish the commands. The following
is @a summary of the decoding data.

DO | D1 D2 | D3 | D31-D4 Function

0 0 0 0 0000 Reset

0 1 0 0 ADDR Relocatable SCP
1 0 0 0 ADDR Self-Test

1 1 0 0 ADDR Dump Command

DP0O-DP3 4-7 170 DATA PARITY. These are tri-stated data parity pins. There is one

) parity line for each byte of the data bus. The 82596 drives them with

» even-parity information during write operations having the same timing
as data writes. Likewise, even-parity information, with the same timing
as read information, must be driven back to the 82596 over these pins
to ensure that the correct parity check status is indicated by the
82596.

PCHK 127 O PARITY-CHECK. This pin is driven high one clock after RDY to inform
Read operations of the parity status of data sampled at the end of the
previous clock cycle. When driven low it indicates that incorrect parity
data has been sampled. It only checks the parity status of enabled
bytes, which are indicated by the Byte Enable and Bus Size signals.
PCHK is only valid for one clock time after data read is returned to the
82596; i.e., it is inactive (high) at all other times.

A31-A2 7008 O ADDRESS LINES. These 30 tri-stated Address lines output the
address bits required for memory operation. These lines are floated
after a Reset or when the bus is not acquired.

BE3-BEO | 109-114 (0] BYTE ENABLE. These tri-stated signals are used to indicate which
bytes are involved with the current memory access. The number of
Byte Enable signals asserted indicates the physical size of the data
being transferred (1, 2, 3, or 4 bytes).

© BEO indicates D7-D0

® BET indicates D15-D8

* BEZ indicates D23-D16

* BESindicates D31-D24

These lines are floated after a Reset or when the bus is not acquired.

W/R i 120 (0] WRITE/READ. This dual function pin is used to distinguish Write and
Read cycles. This line is floated after a Reset or when the bus is not
acquired. )
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PIN DESCRIPTIONS (Continued)

Symbol

PQFP
Pin No.

Type

Name and Function

ADS

124

e}

ADDRESS STATUS. The 82596 uses this tri-state pin to indicateto
indicate that a valid bus cycle has begun and that A31-A2, BE3-BEO,
and W/R are being driven. It is asserted during t1 bus states. This line
is floated after a Reset or when the bus is not acquired.

Y]
v
<

130

READY. Active low. This signal is the acknowledgment from
addressed memory that the transfer cycle can be completed. When
high, it causes wait states to be inserted. It is ignored at the end of the
first clock of the bus cycle’s data cycle. This active-low signal does not
have an internal pull-up resistor. This signal must meet the setup and
hold times to operate correctly.

BRDY

BURST READY. Active low. Burst Ready, like RDY, indicates that the
external system has presented valid data on the data pins in response
to a Read, or that the external system has accepted the 82596 data in
response to a Write request. Also, like RDY, this signal is ignored at
the end of the first clock in a bus cycle. If the 82596 can still receive
data from the previous cycle, ADS will not be asserted in the next
clock cycle; however, Address and Byte Enable will change to reflect
the next data item expected by the 82596. BRDY will be sampled
during-each succeeding clock and if active, the data on the pins will be
strobed to the 82596 or to external memory (read/write). BRDY
operates exactly like READY during the last data cycle of a burst
sequence and during nonburstable cycles.

BLAST

128

BURST LAST. A signal (active low) on this tri-state pin indicates that
the burst cycle is finished and when BRDY is next returned it will be
treated as a normal ready; i.e., another set of addresses will be driven
with ADS or the bus will go idle. BLAST is not asserted if the bus is not
acquired.

AHOLD

117

~ data can be returned for a previously specified bus cycle during

ADDRESS HOLD. This hold signal is active high, it allows another bus
master to access the 82596 address bus. In a system where an 82596
and an i486 processor share the local bus, AHOLD allows the cache
controller to make a cache invalidation cycle while the 82596 holds the
address lines. In response to a signal on this pin, the 82596
immediately (i.e. during the next clock) stops driving the entire address
bus (A31-A2); the rest of the bus can remain active. For example,

Address Hold. The 82596 will not begin another bus cycle while
AHOLD is active.

116

BACKOFF. This signal is active low, it informs the 82596 that another
bus master requires access to the bus before the 82596 bus cycle
completes. The 82596 immediately (i.e. during the next clock) floats its
bus. Any data returned to the 82596 while BOFF is asserted is ignored.
BOFF has higher priority than RDY or BRDY; if two such signals are
returned in the same clock period, BOFF is given preference. The
82596 remains in Hold until BOFF goes high, then the 82596 resumes
its bus cycle by driving out the address and status, and asserting ADS.

LOCK

126

~ (t2). This line is floated after a Reset or when the bus is not acquired.

LOCK. This tri-state pin is used to distinguish locked and unlocked bus
cycles. LOCK generates a semaphore handshake to the CPU. LOCK
can be active for several memory cycles, it goes active during the first
locked memory cycle (t1) and goes inactive at the last locked cycle

LOCK can be disabled via the sysbus byte in software.
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PIN DESCRIPTIONS (Continued)

Symbol

PQFP

Pin No.

Type

. Name and Function

BS16

129

BUS SIZE. This signal allows the 82596CA to work with either 16- or
32-bit bytes. Inserting BS16 low causes the 82596 to perform two 16-
bit memory accesses when transferring 32-bit data. In little endian
mode the D15-D0 lines are driven when BS16 is inserted, in Big
Endian mode the D31-D16 lines are driven.

HOLD

123

HOLD. The HOLD signal is active high, the 82596 uses it to request
local bus mastership. In normal operation HOLD goes inactive before
HLDA. The 82596 can be forced off the bus by deasserting HLDA or if
the bus throttle timers expire.

HLDA

118

_synchronized; after HOLD is detected low, the GPU drives HLDA low.

HOLD ACKNOWLEDGE. The HLDA signal is active high, it indicates
that bus mastership has been given to the 82596. HLDA is internally

NOTE
Do not connect HLDA to Vgc—it will cause a deadlock. A user wanting
to give the 82596 permanent access to the bus should connect HLDA
to HOLD. If HLDA goes inactive before HOLD, the 82596 will release
the bus (by deasserting HOLD) within a maximum of within a specified
number of bus cycles as specified in the 82596 User’s Manual.

BREQ

115

BUS REQUEST. This signal, when configured to an externally
activated mode, is used to trigger the bus throttle timers.

PORT

PORT. When this signal is received, the 82596 latches the data on the
data bus into an internal 32-bit register. When the CPU is asserting this
signal it can write into the 82596 (via the data bus). This pin must be
activated twice during all CPU Port access commands.

RESET

69

RESET. This active high, internally synchronized signal causes the
82596 to terminate current activity. The signal must be high for at least
five system clock cycles. After five system clock cycles and four TxC
clock cycles the 82596 will execute a Reset when it receives a high
RESET signal. When RESET returns to low the 82596 waits for the
first CA signal and then begins the initialization sequence.

LE/BE

65

LITTLE ENDIAN/BIG ENDIAN. This dual-function pin is used to
select byte ordering. When LE/BE is high, little endian byte ordering is
used; when low, big endian byte ordering is used for data in frames
(bytes) and for control (SCB, RFD, CBL, etc).

CA

119

CHANNEL ATTENTION. The CPU uses this pin to force the 82596 to
begin executing memory resident Command blocks. The CA signal is
internally synchronized. The signal must be high for at least one
system clock. It is latched internally on the h|gh to low edge and then
detected by the 82596.

The first CA after a Reset forces the 82596 into the initialization
sequence beglnmng at location 0OFFFFF6h or an SCP address written
to the 82596 using CPU Port access. All subsequent CA signals cause
the 82596 to begin executing new command sequences from the SCB.

INT/INT

125

INTERRUPT. A high signal on this pin notifies the CPU that the 82596
is requesting an interrupt. This signal is an edge triggered interrupt
signal, and can be configured to be active high or low.
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PIN DESCRIPTIONS (Continued)

PQFP :

Symbol Pin No. Type Name and Function

Vce 18 Pins POWER. +5V +10%.

Vss 18 Pins GROUND. O V.

TxD 54 (0] TRANSMIT DATA. This pin transmits data to the serial link. It is high
when not transmitting.

TxC 64 | TRANSMIT CLOCK. This signal provides the fundamental timing for
the serial subsystem. The clock is also used to transmit data
synchronously on the TxD pin. For NRZ encoding, data is transferred
to the TxD pin on the high to low clock transition. For Manchester
encoding, the transmitted bit center is aligned with the low to high
transition. Transmit clock must always be running for proper device
operation.

LPBK 58 o LOOPBACK. This TTL-level control signal enables the loopback
mode. In this mode serial data on the TxD input is routed through the
82C501 internal circuits and back to the RxD output without driving the
transceiver cable. To enable this signal, both internal and external

) loopback need to be set with the Configure command.

RxD 60 | RECEIVE DATA. This pin receives NRZ serial data only. It must be
high when not receiving.

RxC 59 | RECEIVE CLOCK. This signal provides timing information to the

internal shifting logic. For NRZ data the state of the RxD pin is
sampled on the high to low transition of the clock.

RTS 57 . (0] REQUEST TO SEND. When this signal is low the 82596 informs the
external interface that it has data to transmit. It is forced high after a
Reset or when transmission is stopped.

CTS 62 | CLEAR TO SEND. An active-low signal that enables the 82596 to

‘ send data. It is normally used as an interface handshake to RTS.
Asserting CTS high stops transmission. CTS is internally synchronized.
If CTS goes inactive, meeting the the setup time to the TxC negative edge,
the transmission will stop and RTS will go inactive within, at most, two
TxC cycles.

63 | CARRIER SENSE. This signal is active low, it is used to notify the
82596 that traffic is on the serial link. It is only used if the 82596 is
configured for external Carrier Sense. In this configuration external
circuitry is required for detecting traffic on the serial link. CRS is
internally synchronized. To be accepted, the signal must remain active
for at least two serial clock cycles (for CRSF=0).

CDT 61 A COLLISION DETECT. This active-low signal informs the 82596 that a
i collision has occurred. It is only used if the 82596 is configured for
external Collision Detect. External circuitry is required for collision
detection. CDT is internally synchronized. To be accepted, the signal
must remain active for at least two serial clock cycles (for CDTF=0).

O
X
n
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82596 AND HOST CPU INTERACTION

The 82596CA and the host CPU communicate
through shared memory. Because of its on-chip
DMA capability, the 82596 can make data block
transfers (buffers and frames) independently of the
CPU; this greatly reduces the CPU byte transfer
overhead.

The 82596 is a multitasking coprocessor that com-
prises two independent logical units—the Command
Unit (CU) and the Receive Unit (RU). The CU exe-
cutes commands from shared memory. The RU han-

82596 BUS INTERFACE

The 82596CA has bus interface timings and pin defi-
nitions that are compatible with Intel's 32-bit i486
microprocessor. This eliminates the need for addi-
tional bus interface logic. Operating at 33 MHz, the
82596’s bus bandwidth can be as high as 106 MB/s.

* Since Ethernet only requires 1.25 MB/s, this leaves

dles all activities related to frame reception. The in-'

dependence of the CU and RU enables the 82596 to
engage in both activities simultaneously—the CU
can fetch and execute commands from memory
while the RU is storing received frames in memory.
The CPU is only involved with this process after the
CU has executed a sequence of commands or the
RU has finished storing a sequence of frames.

The CPU and the 82596 use the hardware signals
Interrupt (INT) and Channel Atténtion (CA) to initiate
communication with the System Control Block

(SCB), see Figure 4. The 82596 uses INT to alert the -

CPU of a change in the contents of the SCB, the
CPU uses CA to alert the 82596.

The 82596 has a CPU Port Access state that allows
the CPU to execute certain functions without ac-
cessing memory. The 82596 PORT pin and data bus
pins are used to enable this feature. The CPU can
directly activate four operations when the 82596 is in
this state. : :

¢ Write an alternative System Configuration Pointer
(SCP). This can be used when the 82596 cannot
use the default SCP address space.

e Write a different Dump Command Pointer and ex-
ecute Dump. This can be used for troubleshoot-
ing No Response problems.

e The CPU can reset the 82596 via software with-
out disturbing the rest of the system.

® A self-test can be used for board testing; the

82596 will execute a self-test and write the re-
sults to memory.
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a considerable amount of bandwidth for the CPU.
The 82596 also has a bus throttle to regulate its use
of the bus. Two timers can be programmed through
the SCB: one controls the maximum time the 82596
can remain on the bus, the other controls the time
the 82596 must stay off the bus (see Figure 5). The
bus throttle can be programmed to trigger internally
with HLDA or externally with BREQ. These timers
can restrict the 82596 HOLD activation time and im-
prove bus utilization. )

82596 MEMORY ADDRESSING

The 82596 has a 32-bit memory address range,
which allows addressing up to four gigabytes of
memory. The 82596 has three memory addressing
modes (see Table 1).

e 82586 Mode. The 82596 has a 24-bit memory
address range. The System Control Block, Com-
mand List, Receive Descriptor List, and Buffer
Descriptors must reside in one 64-KB memory
segment. Transmit and Receive buffers can re-
side in a 24-bit address space.

32-Bit Segmented Mode. The 82596 has a 32-
bit memory address range. The System Control
Block, Command List, Receive Descriptor List,
and Buffer Descriptors must reside in one 64-KB
memory segment. Transmit and Receive buffers
can reside in a 32-bit address space.

Linear Mode. The 82596 has a 32-bit memory
address range. Any memory structure can reside
anywhere within the 32-bit memory address
range.
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Table 1. 82596 Memory Addressing Formats
Operation Mode
Pointer or Offset 32-Bit .
82586 Segmented Linear
ISCP Address 24-Bit Linear 32-Bit Linear 32-Bit Linear
SCB Address Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Command Block Pointers Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Rx Frame Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Tx Frame Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Rx Buffer Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Tx Buffer Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Rx Buffers 24-Bit Linear 32-Bit Linear 32-Bit Linear
Tx Buffers 24-Bit Linear 32-Bit Linear 32-Bit Linear
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Figure 6. 82596 Shared Memory Structure

82596 SYSTEM MEMORY STRUCTURE

The Shared Memory structure consists of four parts::
the Initialization Root, the System Control Block, the
Command List, and the Receive Frame Area (see
Figure 6).

The Initialization Root is in an established location
known to the host CPU and the 82596 (0OFFFFF6h).
However, the CPU can establish the Initialization
Root in another location by using the CPU Port ac-
cess. This root is accessed during initialization, and
points to the System Control Block.

The System Control Block serves as a bidirectional
mail drop for the host CPU and the 82596 CU and
RU. Itis the central point through which the CPU and
the 82596 exchange control and status information.
The SCB has two areas. The first contains instruc-
tions from the CPU to the 82596. These include:
control of the CU and RU (Start, Abort, Suspend,
and Resume), a pointer to the list of CU commands,
a pointer to the Receive Frame Area, a set of Inter-
rupt Acknowledge bits, and the T-ON and T-OFF
timers for the bus throttle. The second area contains
status information the 82596 is sending to the CPU.
Such as, the CU and RU states (Idle, Active
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Ready, Suspended, No Receive Resources, etc.), in-
terrupt bits (Command Completed, Frame Received,
CU Not Ready, and RU Not Ready), and statistical
counters.

The Command List functions as a program for the
CU; individual commands are placed in memory
units called Command Blocks (CBs). These CBs
contain the parameters and status of specific high-
level commands called Action Commands; e.g.,
Transmit or Configure.

Transmit causes the 82596 to transmit a frame. The
Transmit CB contains the destination address, the
length field, and a pointer to a list of linked buffers
holding the frame that is to be constructed from sev-
eral buffers scattered throughout memory. The
Command Unit operates without CPU intervention;
the DMA for each buffer, and the prefetching of ref-
erences to new buffers, is performed in parallel. The
CPU is notified only after a transmission is complete.

The Receive Frame Area is a list of Free Frame De-
scriptors (descriptors not yet used) and a list of user-
prepared buffers. Frames arrive at the 82596 unso-
licited; the 82596 must always be ready to receive
-and store them in the Free Frame Area. The Re-
ceive Unit fills the buffers when it receives frames,
and reformats the Free Buffer List into received-
frame structures. The frame structure is, for all prac-
tical purposes, identical to the format of the frame to
be transmitted. The first Frame descriptor is refer-
enced by the SCB. Unless the 82596 is configured

to Save Bad Frames, the frame descriptor, and the’

associated buffer descriptor, which is wasted when
a bad frame is received, are automatically reclaimed
and returned to the Free Buffer List.

Receive buffer chaining (storing incoming frames in
a linked buffer list) significantly improves memory
utilization. Without buffer chaining, the user must al-
locate consecutive blocks of memory, each capable
of containing a maximum frame (for Ethernet, 1518
bytes). Since an average frame is about 200 bytes,
this is very inefficient. With buffer chaining, the user
can allocate small buffers and the 82596 will only
use those that are needed.

Figure 7 A-D illustrates how the 82596 uses the -

Receive Frame Area. Figure 7A shows an unused
Receive Frame Area composed of Free Frame De-
scriptors and Free Receive Buffers prepared by the
user. The SCB points to the first Frame Descriptor of
the Frame Descriptor List. Figure 7B shows the
same Receive Frame Area after receiving one
frame. This first frame occupies two Receive Buffers
and one Frame Descriptor—a valid received frame
will only occupy one Frame Descriptor. After receiv-
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ing this frame the 82596 sets the next Free Frame
Descriptor RBD pointer to the next Free RBD. Figure
7C shows the RFA after receiving a second frame.
In this example the second frame occupies only one
Receive Buffer and one RFD. The 82596 again sets
the RBD pointer. This process is repeated again in
Figure 7D, -showing the reception of another frame
using one Receive Buffer; in this example there is an
extra Frame Descriptor.

TRANSMlT AND RECEIVE MEMORY
STRUCTURES

There are three memory structures for recebtion and
transmission. The 82586 memory structure, the
Flexible memory structure, and the Simplified memo-
ry structure. The 82586 mode is selected by config-
uring the 82596 during initialization. In this mode all
the 82596 memory structures are compatible with
the 82586 memory structures.

When the 82596 is not configured to the 82586
mode, the other two memory structures, Simplified
and Flexible, are available for transmitting and re-
ceiving. These structures can be selected on a
frame-by-frame basis by setting the S/F bit in the
Transmit Command and the Receive Frame De-
scriptor (see Figures 29, 30, 41, and 42). The Simpli-
fied memory structure offers a simple structure for
ease of programming (see Figure 8). All information
about a frame is contained in one structure; for ex-
ample, during reception the RFD and data field are
contained in one structure.

The Flexible memory structure (see Figure 9) has a
control field that allows the programmer to specify
the amount of receive data the RFD will contain for
receive operations and the amount of transmit data
the Transmit Command Block will contain for trans-
mit operations. For example, when the control field
in the RFD is set to 20 bytes during a reception, the
first 20 bytes of the data field are stored in the RFD
(6 bytes of destination address, 6 bytes of source
address, 2 bytes of length field, and 6 bytes of data)
and the remainder of the data. field is stored in the
Receive Data Buffers. This is useful for capturing
frame headers when header information is con-
tained in the data field. The header information can
then be automatically stored in the RFD partitioned
from the Receive Data Buffer.

The control field can also be used for the Transmit
Command when the Flexible memory structure is
used. The quantity of data field bytes to be transmit-
ted from the Transmit Command Block is specified
by the variable control field.
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Figure 7. Frame Reception in the RFA
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Figure 8. Simplified Memory Structure
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Figure 9. Fiexible Memory Structure
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TRANSMITTING FRAMES

The 82596 executes high-level Action Commands
from the Command List in system memory. Action
Commands are fetched and executed in parallel with
the host CPU operation, thereby significantly improv-
ing system performance. The format of the Action
Commands is shown in Figure 10. Figure 28 shows.
the 82586 mode, and Figures 29 and 30 show the
command formats of the Linear and 32-bit Segment-
ed modes.

A single Transmit command contains, as part of the
command-specific parameters, the destination ad-
dress and length field of the transmitted frame and a
. pointer to buffer area in memory containing the data
portion of the frame. The data field is contained in a
memory data structure consisting of a buffer de-
scriptor (BD) and a data buffer—or a linked list of
buffer descriptors and buffers—as shown in Figure
11.

Multiple data buffers can be chained together using
the BDs. Thus, a frame with a long data field can be
transmitted using several (shorter) data buffers
chainéd together. This chaining technique allows the’
system designer to develop efficient buffer manage-
ment.

The 82596 automatically generates the preamble
(alternating 1s and 0s) and start frame delimiter,
fetches the destination address and length field from
the Transmit command, inserts its unique address
as the source address, fetches the data field speci-
fied by the Transmit command, and computes and
appends the CRC to the end of the frame (see Fig-
ure- 12). In the Linear and 32-bit Segmented mode
the CRC can be optionally inserted on a frame-by-
frame basis by setting the NC bit in the Transmit
Command Block (see Figures 29 and 30).

The 82596 can be configured to generate two types
of start and end frame delimiters—End of Carrier
(EOC) or HDLC. In EOC mode the start frame delimi-
ter is 10101011 and the end frame delimiter is indi-

cated by the lack of a signal after the last bit of the
frame check sequence field has been transmitted. In
EOC mode the 82596 can be configured to extend
short frames by adding pad bytes (7Eh) during trans-
mission, according to the length field. In HDLC mode
the 82596 will generate the 01111110 flag for the
start and end frame delimiters, and do standard bit
stuffing and stripping. Furthermore, the 82596 can
be configured to pad frames shorter than the speci-
fied minimum frame length by appending the appro-
priate number of flags to the end of the frame.

When a collision occurs, the 82596 manages the
jam, random wait, and retry processes, reinitializing
DMA pointers without CPU intervention. Multiple
frames can be sent by linking the appropriate num-
ber of Transmit commands together. This is particu-
larly useful when transmitting a message larger than
the maximum frame size (1518 bytes for Ethernet).

CONTROL | COMMAND STATUS
FIELDS COMMAND
LINK FIELD oy Nt
(POINTER TO NEXT COMMAND) COMMAND
PARAMETER FIELD
(COMMAND~SPECIFIC
PARAMETERS)

290218-10

Figure 19. Action Command Format

" TRANSMIT BD
ACTUAL COUNT .
| [ NEXT BUFFER DESCRIPTOR
LINK FIELD

DB ADDRESS o}
(24 BITS) DATA
BUFFER
(pB)

290218-11

Figure 11. Data Buffer Descriptor and
Data Buffer Structure

START '
DESTINATION| SOURCE
PREAMBLE | FRAME
DELIMITER | ADDRESS | ADDRESS

LENGTH | DATA FRAME END
FIELD FIELD CHECK FRAME
SEQUENCE | DELIMITER

Figure 12. Frame Format
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RECEIVING FRAMES

To reduce CPU overhead, the 82596 is designed to
receive frames without CPU supervision. The host
CPU first sets aside an adequate receive buffer
space and then enables the 82596 Receive Unit.
Once enabled, the RU watches for arriving frames
and automatically stores them in the Receive Frame
Area (RFA). The RFA contains Receive Frame De-
scriptors, Receive Buffer Descriptors, and Data Buff-
ers (see Figure 13). The individual Receive Frame
Descriptors make up a Receive Descriptor List
(RDL) used by the 82596 to store the destination
and source addresses, the length field, and the
status of each frame received (see Figure 14).

Once enabled, the 82596 checks each passing
frame for an address match. The 82596 will recog-
nize its own unique address, one or more multicast
addresses, or the broadcast address. If a match is
found the 82596 stores the destination and source
- addresses and the length field in the next available
RFD. It then begins filling the next available Data
Buffer on the FBL, which is pointed to by the current
RFD, with the data portion of the incoming frame. As
one Data Buffer is filled, the 82596 automatically
fetches the next DB on the FBL until the entire frame
is received. This buffer chaining technique is particu-
larly memory efficient because it allows the system
designer to set aside buffers to fit frames much
shorter than the maximum allowable frame length. If
AL-LOC = 1, or if the flexible memory structure is
used, the addresses and length field can be placed
in the Receive Buffer.

Once the entire frame is received without error, the
82596 does the following housekeeping tasks.

e The actual count field of the last Buffer Descrip-
tor used to hold the frame just received is updat-
ed with the number of bytes stored in the associ-
ated Data Buffer.

The next available Receive Frame Descriptor is
fetched.

The address of the next available Buffer Descrip-
tor is written to the next available Receive Frame
Descriptor.

A frame received interrupt status bit is posted in
the SCB.

® An interrupt is sent to the CPU.

If a frame error occurs, for example a CRC error, the
82596 automatically reinitializes its DMA pointers
and reclaims any data buffers containing the bad
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frame. The 82596 will continue to receive frames
without CPU help as long as Receive Frame De-
scriptors and Data Buffers are available.

82596 NETWORK MANAGEMENT
AND DIAGNOSTICS

The behavior of data communication networks is
normally very complex because of their distributed
and asynchronous nature. It is particularly difficult to
pinpoint a failure when it occurs. The 82596 has ex-
tensive diagnostic and network management func-
tions that help improve reliability and testability. The
82596 reports on the following events after each
frame is transmitted.

e Transmission successful.
Transmission unsuccessful. Lost Carrier Sense.
Transmission unsuccessful. Lost Clear to Send.

Transmission unsuccessful. A DMA underrun oc-
curred because the system bus did not keep up
with the transmission.

Transmission unsuccessful. The number of colli-
sions exceeded the maximum allowed.

Number of Collisions. The number of collisions
experienced during the frame.

Heartbeat Indicator. This indicates the presence
of a heartbeat during the last Interframe Spacing
(IFS) after transmission.

When configured to Save Bad Frames the 82596
checks each incoming frame and reports the follow-
ing errors.

® CRC error. Incorrect CRC in a properly aligned
frame.

Alignment error. Incorrect CRC in a misaligned
frame.

Frame too short. The frame is shorter than the
value configured for minimum frame length.

Overrun. Part of the frame was not placed in
memory because the system bus did not keep up
with incoming data.

Out of buffer. Part of the frame was discarded
because of insufficient memory storage space.
Receive collision. A collision was detected during
reception.

Length error. A frame not matching the frame
length parameter was detected.
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Figure 14. Receive Frame Descriptor
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NETWORK PLANNING AND
MAINTENANCE

To properly plan, operate, and maintain a communi-
cation network, the network management entity
must accumulate information on network behavior.
The 82596 provides a rich set of network-wide diag-
nostics that can serve as the basis for a network
management entity.

Information on network activity is provided in the
status of each frame transmitted. The 82596 reports
the following activity indicators after each frame.

¢ Number of collisions. The number of collisions
the 82596 experienced while attempting to trans-
mit the frame.

e Deferred transmission. During the first transmis-
sion attempt the 82596 had to defer to traffic on
the link.

The 82596 updates its 32-bit statistical counters af-
ter each received frame that both passes address
filtering and is longer than the Minimum Frame
Length configuration parameter. The 82596 reports
the following statistics.

® CRC errors. The number of well-aligned frames
that experienced a CRC error.

Alignment errors. The number of misaligned
frames that experienced a CRC error.

No resources. The number of frames that were
discarded because of insufficient resources for
reception.

Overrun errors. The number of frames that were
not completely stored in memory because the
system bus did not keep up with incoming data.

Receive Collision counter. The number of colli-
sions detected during receive.

Short Frame counter. The number of frames that
were discarded because they were shorter than
the configured minimum frame length.

The 82596 can be configured to Promiscuous mode.
In this mode it captures all frames transmitted on the
network without checking the Destination Address.
This is useful when implementing a monitoring sta-
tion to capture all frames for analysis.

A useful method of capturing frame headers is to
use the Simplified memory mode, configure the
82596 to Save Bad Frames, and configure the
82596 to Promiscuous mode with space in the RFD
allocated for specific number of receive data bytes.
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The 82596 will receive all frames and put them in the
RFD. Frames that exceed the available space in the
RFD will be truncated, the status will be updated,
and the 82596 will retrieve the next RFD. This allows
the user to capture the initial data bytes of each
frame (for instance, the header) and discard the re-
mainder of the frame.

The 82596 also has a monitor mode for network
analysis. During normal operation the receive func-
tion enables the 82596 to receive frames that pass
address filtering. These frames must have the Start
of Frame Delimiter (SFD) field and must be longer
than the absolute minimum frame length of 5 bytes
(6 bytes in case of Multicast address filtering). Con-
tents and status of the received frames are trans-
ferred to memory. The monitor function enables the
82596 to simply evaluate the incoming frames. The
82596 can monitor the frames that pass or do not
pass the address filtering. It can also monitor frames
which do not have the SFD fields. The 82596 can be
configured to only keep statistical information about
monitor frames. Three options are available in the
Monitor mode. These options are selected by the
two monitor mode configuration bits available in the
configuration command.

When the first option is selected, the 82596 receives
good frames that pass address filtering and trans-
fers them to memory while monitoring frames that
do not pass address filtering or are shorter than the
minimum frame size (these frames are not trans-
ferred to memory). When this option is used the
82596 updates six counters: CRC errors, alignment
errors, no resource errors, overrun errors, short
frames and total good frames received.

When the second option is selected, the receive
function is completely disabled. The 82596 monitors
only those frames that pass address filterings and
meet the minimum frame length requirement. When
this option is used the 82596 updates six counters:
CRC errors, alignment errors, total frames (good and
bad), short frames, collisions detected and total
good frames.

When the third option is selected, the receive func-
tion is completely disabled. The 82596 monitors all
frames, including frames that do not have a Start
Frame Delimiter. When this option is used the 82596
updates six counters: CRC errors, alignment errors,
total frames (good and bad), short frames, collisions-
detected and total good frames.
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STATION DIAGNOSTICS
AND SELF-TEST

The 82596 provides a large set of diagnostic and
network management functions. These include inter-
‘nal and external loopback and time domain reflec-
tometry for locating fault points in the network cable.
The 82596 ensures software reliability by dumping
the contents of the 82596 internal registers into sys-
tem memory. The 82596 has' a self-test mode that
enables it to run an internal self-test and place the
results in system memory. .

82586 SOFTWARE COMPATIBILITY

The 82596 has a software-compatible state in which
all its memory structures are compatible with the
82586 memory structure. This includes all the Action
Commands, the Receive Frame Area (including the
RFD, Buffer Descriptors, and Data Buffers), the Sys-
tem Control Block, and the initialization procedures.
There are two minor differences between the 82596
in the 82586-Compatible memory structure and the
82586. )

e When the internal and external loopback bits in
the Configure command are set to 11 the 82596
is in external loopback and the LPBK pin is acti-
vated; in the 82586 this situation would produce
internal loopback.

e During a Dump command both the 82596 and -

82586 dump the same number of bytes; however,
the data format is different.
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INITIALIZING THE 82596

A Reset command is issued to the 82596 to prepare
it for normal operation. The 82596 is initialized
through two data structures that are addressed by
two pointers, the System Configuration Pointer .
(SCP) and the Intermediate System Configuration
Pointer (ISCP). The initialization procedure begins
when a Channel Attention signal is asserted after
RESET. The 82596 uses the address of the double
word that contains the SCP as a default—
O00OFFFFF4h. Before the CA signal is asserted this
default address can be changed to any other avail-
able address by asserting the PORT pin and provid-
ing the desired address over the D31-D4 pins of the
address bus. Pins D3—-Dp must be 0010; i.e., any
alternative address must be aligned to 16-byte
boundaries. All addresses sent to the 82596 must be
word aligned, which means that all pointers and
memory structures must start on an even address.
(Ag =zero).

SYSTEM CONFIGURATION POINTER
(SCP)

The SCP contains the sysbus byte and the location
of the next structure of the initialization process, the
ISCP. The following parameters are selected in the
SYSBUS. _ '

® The 82596 operation mode.

® The Bus Throttle timer triggering method.

® Lock enabled.

® |Interrupt polarity.

Byte ordering is determined by the LE/BE pin.
LE/BE=1 selects Little Endian byte ordering and
LE/BE=0 selects Big Endian byte ordering.

NOTE:
In the following, X indicates a bit not checked
82586 mode. This bit must be set to.0 in all other
modes. ’ :
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The following diagram illustrates the format of the SCP.

31 ODD WORD 16 15 ) EVEN WORD

0
X X X X X X X X SYSBUS 0 00O0OOUOO|0O0OOO O O OfOFFFFF4h
X X X X X X X X|[X XXX XXXX|[XXXXXXXX[XXX X X X X X|OFFFFF8h
A31................ A24|A23 ISCP ADDRESS AO|OFFFFFCh
A31.. .ol A24 are not checked in 82586 mode

X e X areas are not checked in 82586 mode; they must be 0 in all other modes.

23 16
SYSBUS | 0 ] 1 [|NT]LOCK|TRG| Mdldo LxJ 1

|— : NOT CHECKED

0 0 : 82586 mode
0 1 : 32—-Bit Segmented mode
1 0 : Linear mode
‘1 1 : Reserved
0 : internal triggering of the
Interrupt polarity Bus Throttle timers .
0 = Interrupt pin is active 1 : external triggering of the
high Bus Throttle timers
1 = Interrupt pin is active
low L—————— 0 : Lock function enabled

-

: Lock function disabled 200218-14

ISCP ADDRESS— The physical address of the ISCP. In the 82586 mode, bits A31-A24 are considered
to be zero.

Figure 15. The System Configuration Pointer

Writing the Sysbus

When writing the sysbus byte it is important to pay attention to the byte order.

® When a Little Endian processor is used, the sysbus byte is located at byte address 00FFFFF6h (or address
n+2 if an alternative SCP address n was programmed).

® When a processor using Big Endian byte ordering is used, the sysbus, alternative SCP, and ISCP addresses
will be different.

e The sysbus byte is located at 00FFFFF5h. .
e If an alternative SCP address is programmed, the sysbus byte should be at byte address n+ 1.
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INTERMEDIATE SYSTEM CONFIGURATION POINTER (ISCP)

The ISCP indicates the location of the System Control Block. Often the SCP is in ROM and the ISCP is in RAM.
The CPU loads the SCB address (or an equivalent data structure) into the ISCP and asserts CA. This Channel
Attention signal causes the 82596 to begin its initialization procedure and to get the SCB address from the
ISCP and SCP. In 82586 and 32-bit Segmented modes the SCP base address is also the base address of all
Command Blocks, Frame Descriptors, and Buffer Descriptors (but not buffers). All these data structures must
reside in one 64-KB segment; however, in Linear mode no such limitation is imposed.

The following diagram illustrates the ISCP format.

ODD WORD EVEN WORD
31 16 15 87 0
A15 SCB OFFSET A0 BUSY ISCP
A23 SCB BASE ADDRESS . AO|ISCP + 4

0 000 0 0 0 0 0 —in82586mode
A31 ..o, A24 —in all other modes

BUSY — Indicates that the 82596 is being initialized. The CPU sets the ISCP to 01h before it gives
the first CA to the 82596. The ISCP is cleared by the 82596 after the SCB base and offset
are read. Note that the most significant byte of the first word of the ISCP is not modified
when BUSY is cleared.

SCB OFFSET— This 16-bit quantity specifies the offset portion of the address of the SCB.

SCBBASE — Specifies the base portion of the address of the SCB. The base of SCB is also the base of
all 82596 Command Blocks, Frame Descriptors and Buffer Descriptors. In the 82586
mode, bits A31-A24 are considered to be zero.

Figure 16. The Intermediate System Configuration Pointer—82586 and 32-Bit Segmented Modes

ODD WORD EVEN WORD
31 16 15 87 0 :
L € e 000 BUSY ISCP
A31 SCB ABSOLUTE ADDRESS AO|ISCP + 4
BUSY — Indicates that the 82596 is being initialized. The ISCP is set to 01h by the CPU before its

first CA to the 82596. It is cleared by the 82596 after the SCB address is read.
SCB ADDRESS— This 32-bit quantity specifies the physical address of the SCB.

" Figure 17. The Intermediate System Configuration Pointer—Linear Mode.

INITIALIZATION PROCESS

The CPU sets up the SCP, ISCP, and the SCB structures, and, if desired, an alternative SCP address. It also
sets BUSY to 01h. The 82596 is initialized when a Channel Attention signal follows a Reset signal, causing the
82596 to access the System Configuration Pointer. The sysbus byte, the operational mode, the bus throttle
timer triggering method, the interrupt polarity, and the state of LOCK are read. After reset the Bus Throttle
timers are essentially disabled—the T-ON value is infinite, the T-OFF value is zero. After the SCP is read, the
82596 reads the ISCP and saves the SCB address. In 82586 and 32-bit Segmented modes this address is
represented as a base address plus the offset (this base address is also the base address of all the control
blocks). In Linear mode the base address is also an absolute address. The 82596 clears BUSY, sets CX and
CNR to equal 1 in the SCB, clears the SCB command word, sends an interrupt to the CPU, and awaits another
Channel Attention signal. RESET configures the 82596 to its default state before CA is asserted. :
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CONTROLLING THE 82596CA

The host CPU controls the 82596 with the commands, data structures, and methods described in this section.
The CPU and the 82596 communicate through shared memory structures. The 82596 contains two indepen-
dent units: the Command Unit and the Receive Unit. The Command Unit executes commands from the CPU,
and the Receive Unit handles frame reception. These two units are controlled and monitored by the CPU
through a shared memory structure called the System Control Block (SCB). The CPU and the 82596 use the
CA and INT signals to communicate with the SCB.

82596 CPU ACCESS INTERFACE (PORT)

The 82596 has a CPU access interface that allows the host CPU to do four things.

e Write an alternative System Configuration Pointer address.

® Write an alternative Dump area pointer and perform Dump.
® Execute a software reset.

® Execute a self-test.

The following events initiate the CPU access state.

® Presence of an address on the D31-Dg4 data bus pins.

® The D3-Dg pins are used to select one of the four functions.
¢ The PORT input pin is asserted, as in a regular write cycle.

NOTE.
The SCP Dump and Self-Test addresses must be 16-byte aligned.

The 82596 requires two 16-bit write cycles for a port command. The first write holds the internal machines and
reads the first 16 bits; the second activates the PORT command and reads the second 16 bits.

The PORT Reset is useful when only the 82596 needs to be reset. The CPU must wait for 10-system and 5-se-
rial clocks before issuing another CA to the 82596; this new CA begins a new initialization process. -

The Dump function is useful for troubleshooting No Response problems. If the chip is in a No Response state,
the PORT Dump operation can be executed and a PORT Reset can be used to reinitialize the 82596 without
disturbing the rest of the system.

The Self-Test function can be used for board testing; the 82596 will execute a self-test and write the results to
memory.

Table 2. PORT Function Selection

D31, D4 .. DO

Function Addresses and Results D3 D2 D1 DO
Reset A31 Don't Care A4 | 0O 0 0 0
Self-Test A31 Self-Test Results Address A4 0 0 0 1
SCP | A3 Alternative SCP Address As |0 0 1 0
Dump A31 Dump Area Pointer - A4 0 0 1 1
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MEMORY ADDRESSING FORMATS

The 82596 accesses memory by 32-bit addresses. There are two types of 32-bit addresses: linear and seg-
mented. The type of address used depends on the 82596 operating mode and the type of memory structure it
is addressing. The 82596 has three operatmg modes. :

e 82586 Mode
e A Linear address is a single 24-bit entity. Address pins Ag1—Ag4 are always zero.
® A Segmented address uses a 24-bit base and a 16-bit offset.
® 32-bit Segmented Mode
e A Linear address is a single 32-bit entity.
¢ A Segmented address uses a 32-bit base and a 16-bit offset.

NOTE
In the previous two memory addressing modes, each command header (CB, TBD, RFD, RBD, and SCB)
must wholly reside within one segment. If the 82596 encounters a memory structure that does not follow this
restriction, the 82596 will fetch the next contiguous location in memory (beyond the segment).

® Linear Mode
e A Linear address is a single 32-bit entity.
® There are no Segmented addresses.

Linear addresses are primarily used to address transmit and receive data buffers. In the 82586 and 32-bit
Segmented modes, segmented addresses (base plus offset) are used for all Command Blocks, Buffer Descrip-
tors, Frame Descriptors, and System Control Blocks. When using Segmented addresses, only the offset
portion of the entity being addressed is specified in the block. The base for all offsets is the same—that of the
SCB. See Table 1.

LITTLE ENDIAN AND BIG ENDIAN BYTE ORDERING
The 82596 supports both Little Endian and Big Endian byte ordering for its memory structures.

The 82596 supports Big Endian byte ordering for word and byte entities. Dword entities are not supported with
Big Endian byte ordering. This results in slightly different 825696 memory structures for Blg Endian operation.
These structures are defined in the 82596 User’s Manual.

, NOTE
All 82596 memory entities must be word or dword aligned.

An example of a dword entity is a frame descriptor command/status dword, whereas the raw data of the frame
are byte entities. Both 32- and 16-bit buses are supported. When a 16-bit bus is used with Big Endian memory
organization, data lines D15—Dg are used. The 82596 has an internal crossover that handles these swap
operations.

COMMAND UNIT (CU)

The Command Unit is the logical unit that executes Action Commands from a list of commands very similar to
a CPU program. A Command Block is associated with each Action Command. The CU is modeled as a logical
machine that takes, at any given time, one of the following states.

e |[dle. The CU is not executing a command and is not associated with a CB on the list. This is the initial state.
¢ Suspended. The CU is not executing a command; however, it is associated with a CB on the list.
® Active. The CU is executing an Action Command and pointing to its CB.

The CPU can affect CU operation in two ways: by issuing a CU Control Command or by setting bits in the
Command word of the Action Command.
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RECEIVE UNIT (RU)

The Receive Unit is the logical unit that receives frames and stores them in memory. The RU is modeled as a
logical machine that takes, at any given time, one of the following states.

¢ Idle. The RU has no memory resources and is discarding incoming frames. This is the initial state.

* No Resources. The RU has no memory resources and is discarding incoming frames. This state differs
from Idle in that the RU accumulates statistics on the number of discarded frames.

e Suspended. The RU has memory available for storing frames, but is discarding them. The suspend state
can only be reached if the CPU forces this through the SCB or sets the suspend bit in the RFD.

® Ready. The RU has memory available and is storing incoming frames.

The CPU can affect RU operation in three ways: by issuing an RU Control Command, by setting bits in the
Frame Descriptor Command word of the frame being received, or by setting the EL bit of the current buffer’s
Buffer Descriptor.

SYSTEM CONTROL BLOCK (SCB)

The SCB is a memory block that plays a major role in communications between the CPU and the 82596. Such
communications include the following.

e Commands issued by the CPU "
e Status reported by the 82596

Control commands are sent to the 82596 by writing them into the SCB and then asserting CA. The 82596
examines the command, performs the required action, and then clears the SCB command word. Control
commands perform the following types of tasks.

e Operation of the Command Unit (CU). The SCB controls the CU by specifying the address of the Command
Block List (CBL) and by starting, suspending, resuming, or aborting execution of CBL commands.

e Operation of the Bus Throttle. The SCB controls the Bus Throttle timers by providing them with new values
and sending the Load and Start timer commands. The timers can be operated in both the 32-bit Segmented
and Linear modes. -

* Reception of frames by the Receive Unit (RU). The SCB controls the RU by specifying the address of the
Receive Frame Area and by starting, suspending, resuming, or aborting frame reception.

e Acknowledgment of events that cause interrupts.
o Resetting the chip.

The 82596 sends status reports to the CPU via the System Control Block. The SCB contains four types of
status reports.

e The cause of the current interrupts. These interrupts are caused by one or more of the following 82596
events.

o The Command Unit completes an Action Command that has its | bit set.
® The Receive Unit receives a frame.
e The Command Unit becomes inactive.
e The Receive Unit becomes not ready.
e The status of the Command Unit.
e The status of the Receive Unit.
e Status reports from the 82596 regarding reception of corrupted frames.
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Events can be cleared only by CPU acknowledgment. If some events are not acknowledged by the 'ACK field
the Interrupt signal (INT) will be reissued after Channel Attention (CA) is processed. Furthermore, if a new
event occurs while an interrupt is set, the interrupt is temporarily cleared to trigger edge-triggered interrupt
controllers.

The CPU uses the Channel Attention line to cause the 82596 to examine the SCB. This signal is trailing-edge
triggered—the 82596 latches CA on the trailing edge. The latch is cleared by the 82596 before the SCB
control command is read.

31 ODD WORD 16 15° EVEN WORD 0
ack . |x| cuc [Rr| mRuc |x x x x| .staT, |o| cus |o| Rus [0 o o ofscs
N 1 1 1 1 1 1 1 L 1 1 L A
RFA OFFSET CBL OFFSET SCB + 4
ALIGNMENT ERRORS CRC ERRORS SCB + 8
OVERRUN ERRORS . RESOURCE ERRORS SCB + 12

Figure 18. SCB—82586 Mode

31 ODD WORD 16 15 EVEN WORD 0

T T T T T L LI T T T T T T -
.ack’ [o] cuc [R] Ruc o o o o] stat |o] cus | ‘mus. |T]o o olscs
RFA OFFSET CBL OFFSET SCB + 4.
CRC ERRORS , SCB + 8
ALIGNMENT ERRORS SCB + 12
RESOURCE ERRORS (*) SCB + 16
OVERRUN ERRORS (*) ___|scB+20
RCVCDT ERRORS (*) SCB + 24
SHORT FRAME ERRORS SCB + 28
T-ON TIMER | T-OFF TIMER . |scB +32

*In monitor mode these counters change function

Figure 19. SCB—32-Bit Segmented Mode

31 ODD WORD 16 15 EVEN WORD 0
T T T T L T T T T T T T T T
ack. |o] cuc [r] RUC [0 o o of 'stat [o] cus | 'mUs, [T]o o olscs
COMMAND BLOCK ADDRESS ~ |scB+4
RECEIVE FRAME AREA ADDRESS SCB + 8
CRC ERRORS , SCB + 12
ALIGNMENT ERRORS SCB + 16
RESOURCE ERRORS (*) = - SCB + 20
OVERRUN ERRORS (') SCB + 24
RCVCDT ERRORS (*) SCB + 28
SHORT FRAME ERRORS SCB + 32
T-ON TIMER | T-OFF TIMER SCB + 36

*In MONITOR mode these counters change function

Figure 20. SCB—Linear Mode
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Command Word
31 16

Ack - o] cuc | r] RUC 0O 0 0 o0 |scB+2

These bits specify the action to be performed as a result of a CA. This word is set by-the CPU and cleared by
the 82596. Defined bits are:

Bit 31 ACK-CX — Acknowledges that the CU completed an Action Command.
Bit 30 ACK-FR — Acknowledges that the RU received a frame.
Bit 29 ACK-CNA — Acknowledges that the Command Unit became not active.
Bit 28 ACK-RNR — Acknowledges that the Receive Unit became not ready.
Bits 24-26 CUC — (3 bits) This field contains the command to the Command Unit. Valid values are: 1
0 — NOP (does not affect current state of the unit).
1 — Start execution of the first command on the CBL. If a command is executing,
complete it before starting the new CBL. The beginning of the CBL is in CBL
OFFSET (address).
2 — Resume the operation of the Command Unit by executing the next command.
This operation assumes that the Command Unit has been previously sus-
pended.
3 — Suspend execution of commands on CBL after current command is complete. .
4 — Abort current command immediately.
5 — Loads the Bus Throttle timers so they will be initialized with their new values

after the active timer (T-ON or T-OFF) reaches Terminal Count. If no timer is
active new values will be loaded immediately. This command is not valid in

© 82586 mode.

6 — Loads and immediately restarts the Bus Throttle timers with their new values.
This command is not valid in 82586 mode.

7 — Reserved.

Bit 23 RESET — Reset chip (logically the same as hardware RESET).
" Bits 20-22 RUC — (3 bits) This field contains the command to the Receive Unit. Valid values are:

0 — NOP (does not alter current state of unit).

1 — Start reception of frames. The beginning of the RFA is contained in the RFA
OFFSET (address). If a frame is being received complete reception before
starting.

2 — Resume frame reception (only when in suspended state).

3 — Suspend frame reception. If a frame is being received complete its reception
before suspending.

4 — Abort receiver operation immediately.

5-7 — Reserved.
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Status Word
15 0
| . star . | o| cus, o] ms. [o o o o] scs
82586 mode
15 ) . 0
|  star © Jo] Teus: ] T ms ' [Tt]o o o] scs
32-Bit Segmented and Linear mode C
~ Indicates the status of the 82596. This word is modified only by the 82596. Defined bits are: -
Bit 15 CX — The CU finished executing a command with its / (interrupt) bit set.
" Bit14FR — The RU finished receiving a frame.
Bit 13 CNA — The Command Unit left the Active state.
Bit 12 RNR — The Receive Unit left the Ready state.
Bits8~-10CUS - — (3 bits) This field contains the status of the command unit. Valid values are:
0 —Idle
1 — Suspended
2 —Active
3-7 — Not used
Bits 4-7 RUS — This field contains the status of the receive unit. Valid values are:

Oh (0000) — Iidle
1h (0001) — Suspended

2h (0010) — No Resources. This bit |nd|cates both no resources due to lack of
RFDs in the RDL and no resources due to lack of- RBDs in the FBL.

4h (0100) — Ready

8h (1000) — No more RBDs (not in the 82586 mode)

Ah (1010) — No resources due to no more RBDs (not in the 82586 mode)

No other combinations are allowed i
Bit3T - — Bus Throttle timers loaded (not in 82586 mode).

SCB OFFSET ADDRESSES

CBL Offset (Address)

In 82586 and 32-bit Segmented modes this 16-bit quantlty indicates the offset portion of the address for the
first Command Block on the CBL. In Linear mode it is a 32-bit linear address for the first Command Block on
the CBL. It is accessed only if CUC equals Start.

RFA Offset (Address)
In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the

Receive Frame Area. In Linear mode it is a 32-bit Ilnear address for the Receive Frame Area. It is accessed
only if RUC equals Start.
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SCB STATISTICAL COUNTERS

Statistical Counter Operation

e The CPU is responsible for clearing all error counters before initializing the 82596. The 82596 updates
these counters by reading them, adding 1, and then writing them back to the SCB.

* The counters are wraparound counters. After reaching FFFFFFFFh the counters wrap around to zero.

* The 82596 updates the required counters for each frame. It is possible for more than one counter to be
updated; multiple errors will result in all affected counters being updated.

e The 82596 executes the read-counter/increment/write-counter operation without relinquishing the bus
(locked operation). This is to ensure that no logical contention exists between the 82596 and the CPU due
to both attempting to write to the counters simultaneously. In the dual-port memory configuration the CPU ‘I
should not execute any write operation to a counter if LOCK is asserted.

e The counters are 32-bits wide and their behavior is fully compatible with the |IEEE 802.3 standard. The
82596 supports all relevant statistics (mandatory, optional, and desired) through the status of the transmit
and receive header and directly through SCB statistics.

CRCERRS

This 32-bit quantity contains the number of aligned frames discarded because of a CRC error. This counter is
updated, if needed, regardless of the RU state.

ALNERRS

This 32-bit quantity contains the number of frames that both are misaligned (i.e., where CRS deasserts on a
nonoctet boundary) and contain a CRC error. The counter is updated, if needed, regardless of the RU state:

SHRTFRM
This 32-bit quantity contains the number of received frames shorter than the minimum frame length.

The last three counters change function in monitor mode.

RSCERRS

This 32-bit quantity contains the number of good frames discarded because there were no resources to
contain them. Frames intended for a host whose RU is in the No Receive Resources state, fall into this
category. This counter is updated only if the RU is in the No Resources state. When in Monitor mode this
counter counts the total number of frames—good and bad.
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OVRNERRS

This 32-bit quantity contains the number of frames known to be lost because the local system bus was not
available. If the traffic problem lasts longer than the duration of one frame, the frames that follow the first are
lost without an indicator, and they are not counted. This counter is updated, if needed, regardless of the RU
state.

RCVCDT

This 32-bit quantity contains the number of collisions detected during frame reception. In Monitor mode this
counter counts the total number of good frames.

ACTION COMMANDS AND OPERATING MODES

This section lists all the Action Commands of the Command Unit Command Block List (CBL). Each command
contains the Command field, the Status and Control fields, the link to the next Action Command, and any
command-specific parameters. There are three basic types of action commands: 82596 Configuration and
Setup, Transmission, and Diagnostics. The following is a list of the actual commands.

e NOP e Transmit
¢ Individual Address Setup e TDR

® Configure e Dump

* MC Setup ® Diagnose

The 82596 has three addressing modes. In the 82586 mode all the Actlon Commands look exactly Inke those
of the 82586.

¢ 82586 Mode. The 82596 software and memory structure is compatible with the 82586.

¢ 32-Bit Segmented Mode. The 82596 can access the entire system memory and use the two new memory
structures—Simplified and Flexible—while still using the segmented approach. This does not require any
significant changes to existing software.

¢ Linear Mode. The 82596 operates in a flat, linear, 4 gigabyte memory space without segmentation. It can
also use the two new memory structures.

In the 32-bit Segmented mode there are some differences between the 82596 and 82586 action commands,
mainly in programming and activating new 82596 features. Those bits marked “don’t care” in the compatible
mode are not checked; however, we strongly recommend that those bits all be zeroes; '(hIS will allow future
enchancements and extensions.

In the Linear mode all of the address offsets become 32-bit address pointers. All new 82596 features afe
accessible in this mode, and all bits previously marked “don’t care” must be zeroes.

The Action Commands, and all other 82596 memory structures, must begin on even byte boundaries, i.e., they
must be word aligned.
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NOP

This command results in no action by the 82596 except for those performed in the normal command process-
ing. It is used to manipulate the CBL manipulation. The format of the NOP command is shown in Figure 21.

NOP—82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 EVEN WORD 0
elfs]i{x x x x x x x x x x]o o ofc[slok|o 0 0 0 0 0 0 0 0 0 0 0 0lo
X X X X X X X X X X X X X X X X|a15 LINK OFFSET Aoj4
NOP~—Linear Mode
31 ©ODD WORD 16 15 EVEN WORD 0
EL/s|1]{o 0o 0000000 o0foo ofc[elok[o o 0 0o o 0o0oo0 o000 0 o0l
A31 LINK ADDRESS Ao|4
Figure 21
where:

LINK POINTER — In the 82586 or 32-bit Segmented modes this is a 16-bit offset to the next Command

Block. In the Linear mode this is the 32-bit address of the next Command Block.
EL — If set, this bit indicates that this command block is the last on the CBL.
S — If set to one, suspend the CU upon completion of this CB.

| — If set to one, the 82596 will generate an interrupt after execution of the command is

complete. If | is not set to one, the CX bit will not be set.
CMD (bits 16—-18) — The NOP command. Value: Oh.
Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes).

C — This bit indicates the execution status of the command. The CPU initially resets it to zero
when the Command Block is placed on the CBL. Following a command Completion, the

82596 will set it to one.

B — This bit indicates that the 82596 is currently executing the NOP command. It is initially
reset to zero by the CPU. The 82596 sets it to one when execution begins and to zero
when execution is completed. This bit is also set when the 82596 prefetches the com-

mand.
NOTE:
The C.and B bits are modified in one operation.
OK — Indicates that the command was executed without error. If set to one no error occurred

(command executed OK). If zero an error occured.

Individual Address Setup

This command is used to load the 82596 with the Individual Address. This address is used by the 82596 for
inserting the Source Address during transmission and recognizing the Destination Address during reception.
After RESET, and prior to Individual Address Setup Command execution, the 82596 assumes the Broadcast

Address is the Individual Address in all aspects, i.e.:
e This will be the Individual Address Match reference.
® This will be the Source Address of a transmitted frame (for AL-LOC=0 mode only).
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The format of the Individual Address Setup command is shown in Figure 22.

. IA Setup—=82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 EVEN WORD 0
[Eds]i]x x x x x x x x x xJo o 1]c|Blok[a]o 0 0 0 0 0 0 0 0 0 0 oo
IINDIVIDUAL ADDRESS 1st byte|A15 LINK OFFSET A0|4
| 6thbyte 5th byte 4th byte 3rd byte 8
_IA Setup—Linear Mode :
31 ODD WORD 16 15 EVEN WORD 0
ELls[1[o 0o 0000000 ofoo 1]c[elok[a]o 0 0 0 0 0 0 0 0 0 0 0lo
A31 ' ' LINK ADDRESS AO[4
4th byte 3rd byte INDIVIDUAL ADDRESS' 1st byte 8
: 6th byte 5th byte C
Figure 22
where: ‘
LINK ADDRESS, — As per standard Command Block (see the NOP command for details)
EL,B,C,I,S
A — Indicates that the command was abnormally terminated due to CU Abort control

command. If one, then the command was aborted, and if necessary it should be
repeated. If this bit is zero, the command was not aborted.

Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes).
CMD (bits 16-18) — The Address Setup command. Value: 1h.
INDIVIDUAL ADDRESS — The individual address of the node, 0 to 6 bytes long.

The least significant bit of the Individual Address must be zero for Ethernet (see the Command Structure).
However, no enforcement of 0 is provided by the 82596. Thus, an Individual Address with 1 as its least
significant bit is a valid Individual Address in all aspects.

The default address length is'6 bytes long, as in 802.3. If a different length is used the IA Setup command
should be executed after the Configure command.

Configure

The Configure command loads the 82596 with its operating paraméters. It allows .changiﬁg somerf the
parameters by specifying a byte count less than the maximum number of configuration bytes (12 in the 82586
mode, 16 in the 32-Bit Segmented and Linear modes). The 82596 configuration depends on its mode of
operation. :

* In the 82586 mode the maximum number of configuratidn bytes is 12. Any number larger than 12 will be -
reduced to 12 and any number less than 4 will be increased to 4.

® The additional features of the serial side are disabled in the 82586 mode.

* In both the 32-Bit Segmented and Linear modes there are four additional configuration bytes, which hold
parameters for additional 82596 features. If these parameters are not accessed, the 82596 will follow their
default values.

® For more detailed information refer to the 32-Bit LAN Components User's Manual.
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The format of the Configure command is shown in Figure 23, 24 and 25.

31 ©__ ODDWORD 16 15 EVEN WORD 0

els]ix x x x x x x x x x[o 1 of[c[Bok]alo 0 0 0 0 0 0 000 0o0lo
Byte 1 Byte 0 A15 LINK OFFSET Aola
Byte 5 Byte 4 Byte 3 Byte 2 8
Byte 9 Byte 8 Byte 7 Byte 6 12

X X X X X X X X X X X X X X XXX X X XXX XX Byte 10 16

Figure 23. CONFIGURE—82586 Mode

31 ODD WORD 16 15 EVEN WORD 0

ELls]1]o 0o 0 0o 0 0o 0o 00 ofo 1 ofc|elokfalo 0o 0 0 0 0 0 0000 0lo
Byte 1 Byte0 - A15 LINK OFFSET Aol4
Byte 5 Byte 4 Byte 3 Byte 2’ 8
Byte 9 . Byte 8 Byte 7 Byte 6 12
Byte 13 Byte 12 Byte 11 Byte 10 16

Figure 24. CONFIGURE—32-Bit Segmented Mode

31 ODD WORD 16 15 EVEN WORD 0

Ells]1]o 0 0 000000 ofo1 ofc[Bloklalo 0 0 0 0 0 000000l
A31 LINK ADDRESS Ao|4
Byte 3 Byte 2 Byte 1 Byte 0 8
Byte 7 Byte 6 Byte 5 Byte 4 . 12
Byte 11 Byte 10 Byte 9 Byte 8 16
X X X X X X X X X X XX XX XX Byte 13 Byte 12 20

Figure 25. CONFIGURE—Linear Mode

LINK ADDRESS, — As per standard Command Block (see the NOP command for details)
EL,B,C,I,S

A — Indicates that the command was abnormally terminated due to a CU Abort control com-
mand. If 1, then the command was aborted and if necessary it should be repeated. If this
bit is 0, the command was not aborted.

Bits 19-28 — Reserved (zero in the 32-Bit Segmented and Linear Modes)
CMD (bits 16—-18) — The CONFIGURE command. Value: 2h.

The interpretation of the fields follows:

7 6 5 4 3 2 1 0
[ » [ x | x X . BYTECOUNT | |
BYTE 0
BYTE CNT (Bits 0-3) Byte Count. Number of bytes, including this one, that hold pa-
- rameters to be configured.
PREFETCHED (Bit 7) ggal:?le the 82596 to write the prefetched bit in all prefetch
s.
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NOTE:

The P bit is valid only in the new memory structure modes. In 82586 mode this bit is disabled (i.e., no

prefetched mark).

7

MONITOR |

T T
X R FIFO LIMIT |
- 1 §

BYTE 1 v
FIFO Limit (Bits 0-3)
MONITOR # (Bits 6-7)

DEFAULT: C8h

FIFO limit. . .
Receive monitor options. If the Byte Count of the configure
command is less than 12 bytes then these Monitor bits are ignored.

7
savef | 1 | o | o | o [ o 0
BYTE 2
SAV BF (Bit 7) 0—Received bad frames are not saved in the memory.
1—Received bad frames are saved in the memory.
7 DEFAULT: 40h 0
L T R - T T
LOOP BACK PREAMBLELENGTH | NOSRC ADDRESS LENGTH
MODE ) ADD INS , .
BYTE 3

ADR LEN (Bits 0-2)
NO SCR ADD INS (Bit 3)

PREAM LEN (Bits 4-5)

LP BCK MODE (Bits 6-7)

DEFAULT: 26h

Address length (any kind).

No Source Address Insertion.
In the 82586 this bit is called AL LOC.

Preamble length.
Loopback mode.

7 ~ . 0
|[BOFMETD|  ExPONENTIALPRIORITY | o | LINEAR PRIORITY ]
BYTE 4 .

LIN PRIO (Bits 0-2) Linear Priority.

EXP PRIO (Bits 4-6) Exponential Priority.

BOF METD (Bit 7) Exponential Backoff method.

DEFAULT: 00h
7 | 0

: ' | INTER FRAME SPACING | '

BYTE 5

INTERFRAME SPACING Interframe spacing.

DEFAULT: 60h
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7 0
| T sormge-wow : N
BYTE 6

SLOT TIME (L) . Slot time, low byte.

DEFAULT: 00h
7 : 0
| MAXIMUM RETRY NUMBER 0 SLOT TIME - HIGH
BYTE 7

SLOT TIME (H) Slot time, high part.

(Bits 0-2) .

RETRY NUM (Bits 4-7) Number of transmission retries on collision.

DEFAULT: F2h
7 0

PAD BIT CRC16/ NO CRC TONO MAN/ BC PRM
STUFF CRC32 INSER CRS NRZ DIS MODE

BYTE 8

PRM (Bit 0) Promiscuous mode.

BC DIS (Bit 1) Broadcast disable.

MANCH/NRZ (Bit 2) Manchester or NRZ encoding. See specific timing require-

' ments for TXC in Manchester mode.

TONO CRS (Bit 3) Transmit on no CRS.

NOCRC INS (Bit 4) No CRC insertion.

CRC-16/CRC-32 (Bit 5) CRC type.

BIT STF (Bit 6) Bit stuffing.

PAD (Bit 7) Padding.

DEFAULT: 00h
7 . 0
| coTSRC | COLLISION DETECTFILTER | CRSSRC | CARRIER SENSE FILTER
BYTE 9

CRSF (Bits 0-2) Carrier Sense filter (length).

CRS SRC (Bit 3) Carrier Sense source.

CDTF (Bits 4-6) Coliision Detect filter (length).

CDT SRC (Bit 7) Collision Detect source.

DEFAULT: 00h
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7 0
[ : K MINIMUM FRAME LENGTH : :
BYTE 10 )
MIN FRAME LEN Minimum frame length.
DEFAULT: 40h
7 . 0
MONITOR | mc_ALL | cossac | autorx | croinm | LNGFLD | PRECRS |
BYTE 11
PRECRS (Bit 0) Preamble until Carrier Sense
LNGFLD (Bit 1) Length field. Enables padding at the End-of-Carrier framing (802.3).
CRCINM (Bit 2) Rx CRC appended to the frame in memory.
AUTOTX (Bit 3) Auto retransmit when a collision occurs during the preamble.
CDBSAC (Bit 4) Collision Detect by source address.recognition.
MC__ALL (Bit 5) Enable to receive all MC frames.

MONITOR (Bits 6-7)
DEFAULT: FFH

Receive monitor options.

7 : 0
| bR | Fx | DCR SLOT ADDRESS
BYTE 12

DCR SLOT ADDRESS Station index in DCR mode.

(Bits 0-5) ) .

FDX (Bit 6)' Enables Full Duplex operation.

DCR (Bit 7) Enables Deterministic collision resolution.

DEFAULT: 00h
7 0
| DIs_BOF | MuLT_lA | ' DCR NUMBER OF STATIONS '
BYTE 13

DCR NUMBER OF _ Number of stations in DCR mode.

STATIONS (Bits 0-5)
MULT__IA (Bit 6)
DIS__BOF (Bit 7)
DEFAULT: 3Fh

Multiple individual address.
Disable the backoff algorithm.
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A reset (Hardware or software) configures the 82596 according to the following defaults.

Table 4. Configuration Defaults

CRC IN MEMORY
CRC-16/CRC-32

*
*

OCWMOO0OO0ODO0DO0ONOO0OO0OO0OO0O~+2+00~-+-00=0

Parameter Default Value Units/Meaning

ADDRESS LENGTH **6  Bytes
A/L FIELD LOCATION Located in FD

* AUTO RETRANSMIT Auto Retransmit Enable
BITSTUFFING/EOC EOC .
BROADCAST DISABLE Broadcast Reception Enabled

* CDBSAC Disabled
CDT FILTER Bit Times
CDT SRC External Collision Detection

CRC Not Transferred to Memory
CRC-32

CRSFILTER 0 Bit Times
CRS SRC External CRS

* DCR Disable DCR Protocol

* DCR Slot Number DCR Disabled

* DCR Number of Stations 3 Stations

* DISBOF Backoff Enabled
EXT LOOPBACK Disabled
EXPONENTIAL PRIORITY ** 802.3 Algorithm
EXPONENTIAL BACKOFF METHOD **0 . 802.3 Algorithm

* FULL DUPLEX (FDX) CSMA/CD Protocol (No FDX)
FIFO THRESHOLD TX: 32 Bytes, RX: 64 Bytes
INT LOOPBACK Disabled
INTERFRAME SPACING **96 Bit Times
LINEAR PRIORITY **0  802.3 Algorithm

* LENGTH FIELD 1 Padding Disabled
MIN FRAME LENGTH **64 Bytes

* MCALL 1 Disabled

* MONITOR 11 Disabled
MANCHESTER/NRZ 0 NRZ

*  MULTI IA 0 Disabled ,
NUMBER OF RETRIES **15 Maximum Number of Retries
NO CRC INSERTION 0 CRC Appended to Frame
PREFETCH BIT IN RBD 0 Disabled (Valid Only in New Modes)
PREAMBLE LENGTH **7  Bytes

* Preamble Until CRS 1 Disabled
PROMISCUOUS MODE 0  Address Filter On
PADDING 0  No Padding
SLOT TIME **512 Bit Times
SAVE BAD FRAME 0 Discards Bad Frames
TRANSMIT ON NO CRS 0 Disabled

NOTES

1. This configuration setup is compatible with the IEEE 802.3 specification.
2. The Asterisk “*” signifies a new configuration parameter not available in the 82586.
3. The default value of the Auto retransmit configuration parameter is enabled(1).

4. Double Asterisk “**” signifies IEEE 802.3 requirements.
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Multicast-Setup

This command is used to load the 82596 with the Multicast-IDs that should be accepted. As noted previously,
the filtering done on' the Multicast-IDs is not perfect and some unwanted frames may be accepted. This
command resets the current filter and reloads it with the specified Multicast-IDs. The format of the Multicast-
addresses setup command is:

31 ODD WORD 3 . 16 15 EVEN WORD . 0

elfs[i{x x x x x x x x x x[o 1 1][c[Bfok[alo 0 0 0 0 0 0 00000

x| x MC COUNT A15 LINK OFFSET A0

4th byte 1st byte
MULTICAST ADDRESSES LIST

Nth byte

Figure 26. MC Setup—82586 and 32-Bit Segmented Modes

31 ODD WORD 16 15 EVEN WORD 0
eL{s|1{o 0 0o 000000 o0fo1 1]c|elokfalo 0o 0000000000
A31 LINK ADDRESS A0
2nd byte 1t byte] X | X | MC COUNT

MULTICAST ADDRESSES LIST
Nth byte

Figure 27. MC Setup—Linear Mode

where: ‘

LINK ADDRESS, — As per standard Command Block (see the NOP command for details)

EL,B,C,I, S

A — Indicates that the command was abnormally terminated due to a CU Abort control
command. If one, then the command was aborted and if necessary it should be
repeated. If this bit is zero, the command was not aborted.

Bits 19-28 — Reserved (0 in both the 32-Bit Segmented and Linear Modes).

CMD (bits 16—18) — The MC SETUP command value: 3h.

MC-CNT This 14-bit field indicates the number of bytes in the MC LIST field. The MC CNT

must be a multiple of the ADDR LEN; otherwise, the 82596 reduces the MC CNT to
the nearest ADDR LEN multiple. MC CNT=0 implies resetting the Hash table
which is equivalent to disabling the Multicast filtering mechanism.

MC LIST — A list of Multicast Addresses to be accepted by the 82596. The least significant bit
of each MC address must be 1.

~ NOTE: ’
The list is sequential; i.e., the most significant byte of an address is immediately followed by the least signifi-
cant byte of the next address. )

— When the 82596 is configured to recognize multiple Individual Address (Multi-1A),
the MC-Setup command is also used to set up the Hash table for the individual
address. .
The least significant bit in the first byte of each IA address must be 0.
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Transmit

This command is used to transmit a frame of user data onto the serial link. The format of a Transmit command
is as follows.

31 ODD WORD 16 15 EVEN WORD 0
Elfs[i[x x x x x x x x x x[1 o o|c[B] statusems | = wmaxcow - Jo
A15 TBD OFFSET A0A15 LINK OFFSET Aola
4th byte DESTINATION ADDRESS 1stbyte|8
LENGTH FIELD 6th byte 12

Figure 28. TRANSMIT—82586 Mode

31 ODD WORD 16 15 EVEN WORD 0
Et [ s | 1 Jooof[nNn[sF]1 0 ofc[s] sTatusers MAXCOLL 0
A15 TBD OFFSET A0|A15 LINK OFFSET Ao|4
0 000000O0O0O0GO0OO0O 0 0|EOFo| TCB COUNT 8
4th byte DESTINATION ADDRESS 1t byte|12
LENGTH FIELD 6th byte 16
OPTIONAL DATA

Figure 29. TRANSMIT—32-Bit Segmented Mode

31 ODD WORD 16 15 EVEN WORD 0

EL | s |1 ofo o o[ Nnc]sF[1 0 o] c[B] statusems |  maxcoLL 0

A31 LINK ADDRESS A0|4

A31 TRANSMIT BUFFER DESCRIPTOR ADDRESS Aos
0 00000000O0O0GO0GO0GOO o|EOFo] _ TCBCOUNT 12
4th byte DESTINATION ADDRESS 1st byte|16
LENGTH FIELD 6th byte 20

OPTIONAL DATA

Figure 30. TRANSMIT—Linear Mode

31 COMMAND WORD 16
[ells]1]o]olo]ofo]o]o]o]nc[sF[1 0 o]2

0: No CRC Insertion disable; whenthe  0: Simplified Mode, all the Tx data is in
configure command is configured to the Transmit Command Block. The
not insert the CRC during Transmit Buffer Descriptor Address
transmission the NC bit has no effect.  field is all 1s.

1: No CRC Insertion enable; whenthe  1: Flexible Mode. Data is in the TCB
configure command is configured to and in a linked list of TBDs.
insert the CRC during transmission
the CRC will not be inserted when
NC = 1.

1-77



intel

82596CA PRELIMINARY

where:
EL,B,C,I,S
OK (Bit 13)
A (Bit12)

Bits 19-28

CMD (Bits 16-18)
Status Bit 11
Status Bit 10

- Status Bit 9
Status Bit 8

Status Bit 7

Status Bit 6

Status Bit 5

MAX-COL

(Bits 3-0)

LINK OFFSET -
TBD POINTER

DEST ADDRESS

LENGTH FIELD

TCB COUNT

_ EOF Bit

— As per standard Command Block (see the NOP command for details).

~— Error free completion.

— Indicates that the command was abnormally terminated due to CU Abort control
command. If 1, then the command was aborted, and if necessary it should be
repeated. If this bit is 0, the command was not aborted.

— Reserved (0 in the 32-bit Segmented and Linear modes).

— The transmit command: 4h.

— Late collision. A late collision (a collision-after the slot time is elapsed) is detected.

— No Carrier Sense signal_during transmission. Carrier Sense signal is monitored
from the end of Preamble transmission until the end of the Frame Check Sequence
for TONOCRS =1 (Transmit On No Carrier Sense mode) it indicates that transmis-
sion has been executed despite a lack of CRS. For TONOCRS=0 (Ethernet
mode), this bit also indicates unsuccessful transmission (transmssnon stopped
when lack of Carrier Sense has been detected).

— Transmission unsuccessful (stopped) due to Loss of CTS.

— Transmission unsuccessful (stopped) due to DMA Underrun; i.e., the system did
not supply data for transmission.

— Transmission Deferred,; i.e., transmlssmn was not immediate due to previous link
activity.

— Heartbeat Indicator, Indlcates that after a prevnously performed transmission, and
before the most recently performed transmission, (Interframe Spacing) the CDT -
S|gnal was monitored as active. This indicates that the Ethernet Transceiver Colli-
sion Detect logic is performing properly. The Heartbeat is monitored durlng the
Interframe Spacing period.

— Transmission attempt was stopped because the number of collisions exceeded the
maximum allowable number of refries.

— The number of Collisions experienced during this frame. Max Col = 0 plus S5 =1
indicates 16 collisions. .

— As per standard Command Blotk (see the NOP Command for details)

— In the 82586 and 32-bit Segmented modes this is the offset of the first Tx Buffer
Descriptor containing the data to be transmitted. In the Linear mode this is the 32-
bit address of the first Tx Buffer Descriptor on the list. If the TBD POINTER is all 1s
it indicates that no TBD is used.

— Contains the Destination Address of the frame. The least significant bit (MC) indi-
cates the address type. -

MC = 0: Individual Address.
MC = 1: Multicast or Broadcast Address. .
If the Destination Address bits are all 1s this is a Broadcast Address.

- — The contents of this 2-byte field are user defined. In 802.3 it contains the length of

the data field. It is placed in memory in the same order it is transmltted i.e., most
significant byte first, least significant byte second.

— This 14-bit counter indicates the number of bytes that will be transmltted from the
Transmit Command Block, starting from the third byte after the TCB COUNT field
(address n+12 in the 32-bit Segmented mode, N+ 16 in the Linear mode). The
TCB COUNT field can be any number of bytes (including an odd byte), this allows .
the user to transmit a frame with a header having an odd number of bytes. The
TCB COUNT field is not used in the 82586 mode.

- — Indicates that the whole frame is kept in the Transmit Command Block. In the

Simplified memory model it must be always asserted.
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The interpretation of what is transmitted depends on the No Source Address insertion configuration bit and the
memory model being used.

NOTES

1. The Destination Address and the Length Field are sequential. The Length Field immediately follows the
most significant byte of the Destination Address.

2. In case the 82596 is configured with No Source Address insertion bit equal to 0, the 82596 inserts its
configured Source-Address in the transmitted frame.

¢ |n the 82586 mode, or when the Simplified memory model is used, the Destination and Length fields of the
transmitted frame are taken from the Transmit Command Block.

o |f the FLEXIBLE memory model is used, the Destination and Length fields of the transmitted frame can be
found either in the TCB or TBD, depending on the TCB COUNT.

3. If the 82596 is configured with the Address/Length Field Location equal to 1, the 82596 does not insert its
configured Source Address in the transmitted frame. The first (2 X Address Length) + 2 bytes of the
transmitted frame are interpreted as Destination Address, Source Address, and Length fields respectively.
The location of the first transmitted byte depends on the operational mode of the 82596:

¢ In the 82586 mode, it is always the first byte of the first Tx Buffer.
¢ |n both the 32-bit Segmented and Linear modes it depends on the SF bit and TCB COUNT:

— In the Simplified memory mode the first transmitted byte is always the third byte after the TCB COUNT
field.

"~ — In the Flexible mode, if the TCB COUNT is greater than 0 then it is the third byte after the TCB COUNT
field. If TCB COUNT equals 0 then it is first byte of the first Tx Buffer.

¢ Transmit frames shorter than six bytes are invalid. The transmission will be aborted (only in 82586 mode)
because of a DMA Underrun.

4. Frames which are aborted during transmission are jammed. Such an interruption of transmission can be
caused by any reason indicated by any of the status bits 8, 9, 10 and 12.

Jamming Rules

1. Jamming will not start before completion of preamblé transmission.
2. Collisions detected during transmission of the last 11 bits will not result in jamming.

The format of a Transmit Buffer Descriptor is:

82586 Mode
31 ODD WORD 1615 13 EVEN WORD 0
NEXT TBD OFFSET |eoF] x | SIZE (ACT COUNT) 0
X X X X X X X X TRANSMIT BUFFER ADDRESS 4
32-Bit Segmented Mode ‘
31 ODD WORD 1615 13 EVEN WORD 0
NEXT TBD OFFSET |eor{ o] SIZE (ACT COUNT) 0
TRANSMIT BUFFER ADDRESS 4
Linear Mode
31 ODD WORD 1615 13 EVEN WORD 0
0 0000000/00000O0TOO 0|EOFo SIZE (ACT COUNT) 0
NEXT TBD ADDRESS ‘
TRANSMIT BUFFER ADDRESS 8
Figure 31
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where:

EOF — This bit indicates that this TBD is the last one associated with the frame being
transmitted. It is set by the CPU before transmit.

SIZE (ACT COUNT) — This 14-bit quantity specifies the number of bytes that hold information for the

current buffer. It is set by the CPU before transmission.

NEXT TBD ADDRESS — In the 82586 and 32-bit Segmented modes, it is the offset of the next TBD on the
list. In the Linear mode this is the 32-bit address of the next TBD on the list. It is
meaningless if EOF=1.

BUFFER ADDRESS  — The starting address of the memory area that contains the data to be sent. In the-
: 82586 mode, this is a 24-bit address (A31-A24 are considered to be zero). In the
32-bit Segmented and Linear modes this is a 32-bit address.

TDR

This operation activates Time Domain Reflectomet, which is a mechanism to detect open or short circuits on
the link and their distance from the diagnosing station. The TDR command has no parameters. The TDR
transmit sequence was changed, compared to the 82586, to form a regular transmission. The TDR bit stream
is as follows.

— Preamble
— Source address

— Another Source address (the TDR frame is transmitted back to the sending statlon
so DEST ADR = SRC ADR).

— Data field containing 7Eh patterns.
— Jam Pattern, which is the inverse CRC of the transmitted frame.

Maximum length of the TDR frame is 2048 bits. If the 82596 senses collision while transmitting the TDR frame
it transmits the jam pattern and stops the transmission. The 82596 then triggers an internal timer (STC); the
timer is reset at the beginning of transmission and reset if CRS is returned. The timer measures the time
elapsed from the start of transmission until an echo is returned. The echo is indicated by Collision Detect going
active or a drop in the Carrier Sense signal. The following table lists the possible cases that the 82596 is able
to analyze.

Conditions of TDR as Interpreted by the 82596

Transceiver Type
Condition Ethernet .Non Ethernet
Carrier Sense was inactive for 2048-bit-time Short or Open on the NA
periods Transceiver Cable
Carrier Sense signal dropped Short on the Ethernet cable | NA
Collision Detect went active Open on the Ethernet cable | Open on the Serial Link
The Carrier Sense Signal did not drop or the No Problem No Problem
Collision Detect did not go active within
| 2048-bit time period

An Ethernet transceiver is defined as one that returns transmitted data on the receive pair and activates the
Carrier Sense Signal while transmitting. A Non-Ethernet Transceiver is defined as one that does not do so.
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The format of the Time Domain Reflectometer command is:

82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 __EVENWORD 0
eLls] i [ x x x x x x x x x x[1 0 1]/c|slolo 0 0 0 0 0 0000000
LNK|XVR| ET | ET | x TIME A15 LINK OFFSET A
OK |PRBlOPN|SRT! (11 bits)
Linear Mode

31 ODD WORD 16 15 EVEN WORD 0
ELls|1]o 0o 0 0o 0 0o 0o 0 0o of1t 0o 1]{c|Blok[o 0 0 0 0 0 0 000000
A31 LINK ADDRESS A0
00000O0DOOOGOGOOGOGOOO|LNK|XR|ET|[ET|[x TIME

OK | PRB | OPN | SRT (11 bits)

Figure 32. TDR

where: -
LINK ADDRESS, — As per standard Command Block (see the NOP command for details).
EL,B,C,|,S
A — Indicates that the command was abnormally terminated due to CU Abort control
command. If one, then the command was aborted, and if necessary it should be
repeated. If this bit is zero, the command was not aborted.
Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes).
CMD (Bits 16-18) — The TDR command. Value: 5h. '
TIME — An 11-bit field that specifies the number of TxC cycles that elapsed before an echo
. was observed. No echo is indicated by a reception consisting of “1s” only. Be-
cause the network contains various elements such as transceiver links, transceiv-
ers, Ethernet, repeaters etc., the TIME is not exactly proportional to the problems
distance.
LNK OK (Bit 15) — No link problem identified. TIME =7FFh.
XCVR PRB (Bit 14) — Indicates a Transceiver problem. Carrier Sense was inactive for 2048-bit time peri-
. od. LNK OK=0. TIME=7FFh.
ET OPN (Bit 13) — The transmission line is not properly terminated. Collision Detect went active and
LNK OK=0. :
ET SRT (Bit 12) - — There is a short circuit on the transmission line. Carrier Sense Signal dropped and
) LNK OK=0. .
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 DUMP

This command causes the contents of various 82596 registers to be placed in a memory area specified by the

user. It is supplied as a 82596 self-diagnostic tool, and to prowde registers of interest to the user. The format
of the DUMP command is: . .

’ 82586 and 32-Bit Segmented Modes
31 ODDWORD - 1615 . EVEN WORD 0
ELfs]i]x x x x x x x x x x]1 1 o][c[efok[o 0 0 0 0 0 0 0 0 0 0 0 0
A15 BUFFER OFFSET Aola15 LINK OFFSET A0
Linear Mode .
3 - ODDWORD 1615 EVEN WORD ' 0
EL|s|||xxxxxxxxxx|10—R:|B|0K|oooo.ooooooooo
A31 ' , LINK ADDRESS A0
A31 » BUFFER ADDRESS A0

Figure 33. Dump

where: o

LINK ADDRESS, — As per standard Command Block (see the NOP command for details).

EL,B,C,I,S -

OK — Indicates error free completion.

Bits 19-28 . — Reserved (0 in the 32-bit Segmented and Linear Modes).

CMD (Bits 16-18) — The Dump command. Value: 6h.

BUFFER POINTER — In the 82586 and 32-bit Segmented modes this is the 16-bit-offset portion of the
dump area address In the Linear mode thls is the 32-bit linear address of the dump
area.

Dump Area Information Format

® The 82596 is not Dump compatible with the 82586 because of the 32-bit internal architecture. In 82586

mode the 82596 will dump the same number of bytes as the 82586. The compatible data will be marked
with an asterisk.

In 82586 mode the dump area is 170 bytes. -
The DUMP area format of the 32-bit Segmented and Linear modes is described in Figure 35.
The size of the dump area of the 32-bit Segmented and Linear modes is 304 bytes.

When the Dump is executed by the Port command an extra word will be appended to the Dump Area. The
extra word is a copy of the Dump Area status word (containing the C, B, and OK Bits). The C and OK Bits
are set when the 82596 has completed the Port Dump command.
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82596CA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMA CONTROL REGISTER 00
CONFIGURE BYTES* 3, 2 02 *The 82596 is not Dump compatible with
CONFIGURE BYTES" 5, 4 04 the 82586 because of the 32-bit internal ar-
ConicunE BrTES .5 o ety I 825t mace e 62550 wi
CONFIGURE BYTES* 9, 8 08 82586.
CONFIGURE BYTES* 10 0A **These bytes are not user defined, results
1.A.BYTES 1, 0* oC may vary from Dump command to Dump
command.
LLA.BYTES 3, 2* OE
LLA.BYTES 5, 4* 10
LAST T.X. STATUS* 12
T.X. CRCBYTES 1, 0* 14
T.X.CRCBYTES 3, 2* 16
R.X. CRCBYTES 1, 0* 18
R.X. CRCBYTES 3, 2* 1A
R.X. TEMP MEMORY 1, 0* 1C
R.X. TEMP MEMORY 3, 2* 1E
R.X. TEMP MEMORY 5, 4* 20
LAST RECEIVED STATUS* 22
HASH REGISTER BYTES 1, 0* 24
HASH REGISTER BYTES 3, 2* 26
HASH REGISTER BYTES 5, 4* 28
HASH REGISTER BYTES 7, 6* 2A
SLOT TIME COUNTER* 2C
WAIT TIME COUNTER* 2E
MICRO MACHINE** 30
REGISTER FILE
60 BYTES 6A
MICRO MACHINE LFSR** 6C
MICRO MACHINE** 6E
FLAG ARRAY
14 BYTES 7A
QUEUE MEMORY** 7C
CU PORT .
8 BYTES 82
MICRO MACHINE ALU** 84
RESERVED** 86
M.M. TEMP A ROTATE R** 88
M.M. TEMP A** 8A
T.X. DMA BYTE COUNT** 8C
M.M. INPUT PORT ADDRESS** 8E
T.X. DMA ADDRESS 90
M.M. OUTPUT PORT** 92
R.X. DMA BYTE COUNT** 94
R.U. DMA ADDRESS** 96
M.M. OUTPUT PORT ADDRESS REGISTER** 98
RESERVED** 9A
BUS THROTTLE TIMERS 9C
DIU CONTROL REGISTER** 9E
RESERVED** A0
DMA CONTROL REGISTER** A2
BIU CONTROL REGISTER** A4
M.M. DISPATCHER REG.** A6
M.M. STATUS REGISTER** A8

Figure 34. Dump Area Format—82586 Mode
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31 0
CONFIGURE BYTES 5, 4, 3,2 00 ;
CONFIGURE BYTES 9, 8,7, 6 04
CONFIGURE BYTES 13, 12, 11, 10 08
LA.BYTES 1,0 [x x x x x x x x]oc
I.A.BYTES 5, 2 10
TXCRCBYTESO, 1 LAST T.X. STATUS 114
RX CRCBYTESO0, 1 TXCRCBYTES 3, 2 18
RX TEMP MEMORY 1, 0 RX CRCBYTES 3, 2 1C
R.X. TEMP MEMORY 5, 2 20
HASH REGISTERS 1,0 LAST R.X. STATUS 24
HASH REGISTER BYTES 5, 2 28
SLOT TIME COUNTER HASH REGISTERS 7, 6 2C
RECEIVE FRAME LENGTH - WAIT-TIME COUNTER 30 .
MICRO MACHINE** 34 *The 82596 is not Dump compatible with
. . the 82586 because of the 32-bit internal ar-
~ ey 1 S s o s
. 82586.
128 BYTES BO **These bytes are not user defined, results
MICRO MACHINE LFSR** B4 may vary from Dump command to Dump
MICRO MACHINE** B8 command.
FLAG ARRAY
28 BYTES i)O
M.M. INPUT PORT** D4
16 BYTES 'EO '
MICRO MACHINE ALU** E4
RESERVED** ) E8
M.M. TEMP A ROTATE R.** EC
M.M. TEMP A** FO
T.X. DMA BYTE COUNT** F4
M.M. INPUT PORT ADDRESS REGISTER** F8
T.X. DMA ADDRESS** FC
M.M. OUTPUT PORT REGISTER** 100
R.X. DMA BYTE COUNT** 104
M.M. OUTPUT PORT ADDRESS REGISTER** 108
R.X. DMA ADDRESS REGISTER** 10C
RESERVED** 110
BUS THROTTLE TIMERS 114 \
DIU CONTROL REGISTER** 118
RESERVED** 11C
DMA CONTROL REGISTER** 120
BIU CONTROL REGISTER** 124
M.M. DISPATCHER REG.** 128
M.M. STATUS REGISTER** 12C

Figure 35. Dump Area Format—Linear and 32-Bit Segmented Mode
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Diagnose

The Diagnose Command triggers an internal self-test procedure that checks internal 82596 hardware,, which
includes:

® Exponential Backoff Random Number Generator (Linear Feedback <hift Register).

e Exponential Backoff Timeout Counter.

® Slot Time Period Counter.

e Collision Number Counter.

e Exponential Backoff Shift Register.

* Exponential Backoff Mask Logic.

® Timer Trigger Logic. u
This procedure checks the operation of the Backoff block, which resides in the serial side and is not easily
controlled. The Diagnose command is performed in two phases.

The format of the 82596 Diagnose command is:

82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 EVEN WORD 0
elfs|i{x x x x x x x x x x]1 1 1]c]efok]o]F]o 0o 0 0 0 0 0 0 0 0 0
X X X X X X X X X X X X X X X X|A15 LINK OFFSET A0
Linear Mode
31 ODD WORD 16 15 EVEN WORD 0
ELls]i1]o 0o 0o 0000 00 o011 1]c|Bloklo]F[o 0 0 00000000
A31 . LINK ADDRESS A0

Figure 36. Diagnose

where:

LINK ADDRESS, — As per standard Command Block (see the NOP command for details).
EL,B,C, I, S

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes).

CMD (bits 16-18) — The Diagnose command. Value: 7h.

OK (bit 13) '— Indicates error free completion.

F (bit 11) — Indicates that the self-test procedure has failed.
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RECEIVE FRAME DESCRIPTOR

Each received frame is described by one Receive Frame Descriptor (see Figure 37). Two new. memory
structures are available for the received frames. The structures are available only in the Linear and 32-bit
Segmented modes. .

Simplified Memory Structure

The first is the Simplified memory structure, the data section of the received frame is part of the RFD and is
located immediately after the Length Field. Receive Buffer Descriptors are not used with the Simplified struc-
ture, it is primarily used to make programming easier. If the length of the data area described in the Size Field
is smaller than the incoming frame, the following happens. '

1. The received frame is truncated.
2. The No Resource error counter is updated.

3. If the 82596 is configured to Save Bad Frames the RFD is not reused; otherwise, the same RFD is used to
hold the next received frame, and the only action taken regarding the truncated frame is to update the
counter. :

4, The 82596 continues to receive the next frame in the next RFD.

L’ sce < RECEIVE FRAME AREA >
—* ‘ RFD 1 )
RFA . R
POMTER —»| sTaTUS [ - »| sTaTUS _'—> STATUS J—N STATUS _I—>
STATISTICS e ] ] ha
bt VALID EMPTY EMPTY EMPTY
COMMAND RECEIVE ‘
BLOCK FRAME PARAMETERS
LisT DESCRIPTORS
l RBD1 RBD2 I __RBD3 RBD4 RBDS
OPCT-cn\ _r’ 1 IAC‘I’-ch 0 lACT—cnt I OJ ACT=cnt _J—ﬂ Ol ACT=cnt I
~— ~— ~— ~—
RECEIVE
BUFFER
DESCRIPTORS
p
v \ 4 v ' v v
VALID VALID
eV DATA . DATA .
BUFFER 1 BUFFER 2 BUFFER 3 BUFFER 4 BUFFER 5
| ¢———— RECEIVE FRAME LIST —»le FREE FRAME LIST = |
290218-15

Figure 37. The Receive Frame Area
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Note that this sequence is very useful for monitoring. If the 82596 is configured to Save Bad Frames, to
receive in Promiscuous mode, and to use the Simplified memory structure, any programmed length of received
data can be saved in memory.

The Simplified memory structure is shown in Figure 38.

SCB
STATUS _|—> TO COMMAND LIST
CBL < RECEIVE FRAME AREA >
POINTER : ' :
RFA ] FD1 1 FD2 FD3 FD4 1
POINTER | ' ' 1
| STATUS STATUS STATUS STATUS
STATISTICS ' ' 1
: Bus | ' H 1
1 THROTTLE ' ' !
o - - - Ll 1 1 1
| 1 ] 1 1 1 ] ] )
' ) 1 1 1 1 ' ] )
RECEIVE . VARIABLE , 1 1 1 1 1 1 '
FRAME ' DATA . 1 EMPTY 1 1 OEMPTY 1 I EMPTY 1 .
DESCRIPTORS ) FIELD ) ! ! 1 1 1 1 H
N ' ] [ ] ] 1 [} 1 N
1 [} ) 1] 1 1
! ' ] 1 ] 1 1 1 '
1 [} [ " a - - [y ——— - !
] 1 1
:4— RECEIVE FRAME LIST t:‘L FREE FRAME LIST >:
1l . .
290218-16

Figure 38. RFA Simplified Memory Structure

Flexible Memory Structure

The second structure is the Flexible memory structure, the data structure of the received frame is stored in
both the RFD and in a linked list of Receive Buffers—Receive Buffer Descriptors. The received frame is placed
in the RFD as configured in the Size field. Any remaining data is placed in a linked list of RBDs.

The Flexible memory structure is shown in Figure 39.
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sc
8 TO COMMAND LIST
STATUS < RECEIVE FRAME AREA -
1 1
CBL i : .
POINTER f FD1 ' FD2 } FD3 FD4 '
RFA | status : STATUS STATUS STATUS .
—p
POINTER : | T > I > I > l ’.'
STATISTICS : h . : ] ] ] H
1 . 1 P ]
1 pus ! 1 1 b '
1 THROTTLE | ' CONTROL ' 1 ' H H H H '
[ a ! FIELD ' 1 o ] 1 1 1 '
! ' ] 1 1 1 1 1 !
RECEIVE ' VARIABLE 1 1 EMPTY 1 IOEMPTY 1 I OEMPTY ¥ '
FRAME : DATA ' 1 1 1 1 1 1 :
FIELD 1 1 ' 1 1 ' 1
DESCRIPTORS : , ! o ! ! ! ! !
] ] ] ] 1 [} 1 1 ]
1 1 temm—-- - b - - - - 1
1 ] N 1
1 | ] | 1
1 RBD1 RBD2 ' I RBD3 RBD4 RBDS 1
1 s ] > ’ ]
1 )
] 1 )
i ha T i han b
1 1 ]
LI 1 ]
1 1 )
1 ] )
RECEIVE ' 1 '
BUFFER ! ! :
DESCRIPTORS : p [ ' [ p [] '
1 ] 1
) 1 1
1 A4 v 1 v A4 v 1
1 ] 1
, VALID H H
! DATA . ! EMPTY EMPTY EMPTY ,
RECEIVE ' ' ,
BUFFERS : ! ,
: BUFFER 1 BUFFER 2 | BUFFER 3 BUFFER 4 BUFFER 5 '
!¢————— RECEIVE FRAME LIST ————pl¢- FREE FRAME LIST ———————p!
290218-17

Figure 39. RFA Flexible Memory Structure

Buffers on the receive side can be different lengths.. The 82596 will not place more bytes into a buffer than
indicated in the associated RBD. The 82596 will fetch the next RBD before it is needed. The 82596 will
attempt to receive frames as long as the FBL is not exhausted. If there are no more buffers, the 82596
Receive Unit will enter the No Resources state. Before starting the RU, the CPU must place the FBL pointer in
the RBD pointer field of the first RFD. All remaining RBD pointer fields for subsequent RFDs should be “1s.” If
the Receive Frame Descriptor and the associated Receive Buffers are not reused (e.g., the frame is properly
received or the 82596 is configured to Save Bad Frames), the 82596 writes the address of the next free RBD
to the RBD pointer field of the next RFD.

Receive Buffer Descriptor (RBD)

The RBDs are used to store received data in a flexible set of linked buffers. The portion of the frame’s data
field that is outside the RFD is placed in a set of buffers chained by a sequence of RBDs. The RFD points to
the first RBD, and the last RBD is flagged with an EOF bit set to 1. Each buffer in the linked list of buffers
related to a particular frame can be any size up to 214 bytes but must be word aligned (begin on an even
numbered byte). This ensures optimum use of the memory resources while maintaining low overhead. All
buffers in a frame are filled with the received data except for the last, in which the actual count can be smaller
than the allocated buffer space. ’

1-88



ntd 82596CA PIRISILINIUN AR Y
31 ODD WORD 16 15 EVEN WORD 0
JEs]x x x x x x x x x x x x x x[c[sloo] statUsBITS [0 0 0 0 0 0o
A15 RBD OFFSET A0|A15 LINK OFFSET Ao|4
4th byte DESTINATION ADDRESS 1st byte|8
SOURCE ADDRESS 15t byte]6th byte 12
6th byte 4th byte 16
X X X X XX X X X X X X X X XX LENGTH FIELD 20

Figure 40. Receive Frame Descriptor—82586 Mode

31 0ODD WORD 16 15 EVEN WORD 0

Els]o 0o 0 0 0 0 0 0 0 ofsFfo o of c[BloK STATUS BITS 0

A15 RBD OFFSET AolA15 LINK OFFSET Aol4

ofo] SIiZE EOF| F | ' ACTUAL COUNT 8
4th byte DESTINATION ADDRESS 15t byte|12
SOURCE ADDRESS 1t byte|6th byte ' 16
6th byte 4th byte 20
LENGTH FIELD 24

OPTIONAL DATA AREA

Figure 41. Receive Frame Descriptor—32-Bit Segmented Mode

31 ODD WORD 16 15 EVEN WORD 0

EL/s[o 0o 0 0 0 0 0 0 0 ofsFfo o of c[B]oK STATUS BITS 0

A31 LINK ADDRESS AO|4

A31 RECEIVE BUFFER DESCRIPTOR ADDRESS Aols
ofof SIZE EOF| F | ACTUAL COUNT 12
4th byte DESTINATION ADDRESS 1stbyte|16
SOURCE ADDRESS istbyte| 6thbyte 20
6th byte 4th byte 24
LENGTH FIELD 28

OPTIONAL DATA AREA

Figure 42. Receive Frame Descriptor—Linear Mode
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where:
EL

SF

(¢}

OK (bit 13)

STATUS

LINK ADDRESS
RBD POINTER

EOF
F

SIZE
ACT COUNT

MC

DESTINATION
ADDRESS

SOURCE ADDRESS

LENGTH FIELD

— When set, this bit indicates that this RFD is the last one on the RDL.

— When set, this bit suépends the RU after receiving the frame.
— This bit selects between the Simplified or the Flexible mode.
0 — Simplified mode, alI the RX data is in the RFD. RBD ADDRESS field is all

“qg.”

1 — Flexible mode. Data is in the RFD and in a linked list of Receive Buffer De-
scriptors.

— This bit indicates the completion of frame reception. It is set by the 82596.

— This bit indicates that the 82596 is currently receiving this frame, or that the 82596
is ready to receive the frame. It is initially set to 0 by the CPU. The 82596 sets it to
1 when reception set up begins, and to 0 upon completion. The C and B bits are
set during the same operation.

— Frame received successfully, without errors. RFDs with bit 13 equal to 0 are possi-
ble only. if the save bad frames, configuration option is selected. Otherwise all
frames with errors will be discarded, although statistics will be collected on them.

— The results of the Receive operation. Defined bits are,

Bit12:
Bit 11:
Bit 10:
Bit 9:
Bit 8:
Bit 7:
Bit 6:
Bit 5:

Bits 2-4:

Bit 1:

Bit O:

Length error if configured to check length

CRC error in an aligned frame

Alignment error (CRC error in misaligned frame)-
Ran out of buffer space—no resources

DMA Overrun failure to acquire the system bus.
Frame too short.

No EOP flag (for Bit stuffing only)

When the SF bit equals zero, and the 82596 is configured to save bad
frames, this bit signals that the receive frame was truncated. Othewvlse it
is zero.

Zeros

When it is zero, the destination address of the received frame matches
the IA address. When it is a 1, the destination address of the received
frame did not match the individual address. For example, a multicast
address or broadcast address will set this bit to a 1.

Receive collision, a collision is detected during reception.

— A 16-bit offset (32-bit address in the Linear mode) to the next Receive Frame
Descriptor. The Link-Address of the last frame can be used to form a cyclical list..

— The offset (address in the Linear mode) of the first RBD containing the received
frame data. An RBD pointer of all ones indicates no RBD. ’

— These fields are for the Simplified and Flexible memory models. They are exactly
the same as the respective fields in the Receive Buffer Descriptor. See the next
section for detailed explanation of their functions..

— Multicast bit.

— The contents of the destination address of the receive frame. The field is 0 to 6
bytes long.

— The contents of the Source Address field of the received frame. It is O to 6 bytes

long.

— The contents of this 2-byte field are user defined. In 802.3 it contains the length of
the data field. It is placed in- memory in the same order it is received, i.e., most
significant byte first, least significant byte second.
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NOTES

1. The Destination address, Source address and Length fields are packed, i.e., one field immediately follows
the next.

2. The affect of Address/Length Location (No Source Address Insertion) configuration parameter while re-
ceiving is as follows:

— 82586 Mode: The Destnnatlon address, Source address and Length field are not used, they are placed in
the RX data buffers.

— 32-Bit Segmented and Linear Modes: when the Simplified memory model is used, the Destination address,
Source address and Length fields reside in their respective fields in the RFD. When the Flexible memory
strucrture is used the Destination address, Source address, and Length field locations depend on the SIZE
field of the RFD. They can be placed in the RFD, in the RX data buffers, or part|ally in the RFD and the rest

~ in the RX data buffers, depending on the SIZE field value.

82586 Mode
31 ODD WORD 16 15 EVEN WORD 0
A15 NEXT RBD OFFSET AolEoF] F | ACTUAL COUNT 0
X X X X X X X X|A23 RECEIVE BUFFER ADDRESS Aol4
X X X X X X X X X X X X X X X x]eL]x] SIZE 8
32-Bit Segmented Mode
31 ODD WORD 16 15 EVEN WORD 0
A15 NEXT RBD OFFSET AolEoF] F | ACTUAL COUNT 0
A31 RECEIVE BUFFER ADDRESS . v Aoj4
0 000000000O0O0GO0O0O0-OE]|P] SIZE 8
Linear Mode
31 ODD WORD 16 15 EVEN WORD 0
0 00000000O0O0O0O0O0O0 0 0eoFF| ACTUAL COUNT 0
A31 NEXT RBD ADDRESS Ao|4
A31 RECEIVE BUFFER ADDRESS Ao|s
0 00 000O0O0OO0O0OGO0OO O|EL|P] SIZE

Figure 43. Receive Buffer Descriptor
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where: ‘

EOF — Indicates that this is the last buffer related to the frame. It is cleared by the CPU
before starting the RU, and is written by the 82596 at the end of reception of the
frame.

F — Indicates that this buffer has already been used. The Actual Count has no meaning

unless the F bit equals one. This bit is cleared by the CPU before starting the RU,
and is set by the 82596 after the associated buffer has been. This bit has the same
meaning as the Complete bit in the RFD and CB.

ACT COUNT — This 14-bit quantity indicates the number of meaningful bytes in the buffer. It is
cleared by the CPU before starting the RU, and is written by the 82596 after the
associated buffer has already been used. In general, after the buffer is full, the
Actual Count value equals the size field of the same buffer. For the last buffer of
the frame, Actual Count can be less than the buffer size.

NEXT BD ADDRESS — The offset (absolute address in the Linear mode) of the next RBD on the list. It is
meaningless if EL=1.

BUFFER ADDRESS  — The starting address of the memory area that contains the received data. In the
82586 mode, this is a 24-bit address (with pins A24-A31=0). In the 32-bit Seg-

. mented and Linear modes this is a 32-bit address. ‘

EL ‘ — Indicates that the buffer associated with this RBD is last in the FBL.

P ' — This bit indicates that the 82596 has already prefetched the RBDs and any change
in the RBD data will be ignored. This bit is valid only in the new 82596 memory
modes, and if this feature has been enabled during configure command. The
82596 Prefetches the RBDs in locked cycles; after prefetching the RBD the 82596 -
performs a write cycle where the P bit is set to one and the rest of the data remains
unchanged. The CPU is responsible for resettmg it in all RBDs. The 82596 will not
check this bit before setting it.

SIZE — This 14-bit quantity indicates the size, in bytes, of the associated buffer. This quan-

’ tity must be an even number.
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'ELECTRICAL AND TIMING CHARACTERISTICS

DC Characteristics:

Tc = 0°C-85°C, Vgg = 5V +10% LE/BE have MOS levels (see VL, VMIH)-
All other signals have TTL levels (see V|, ViH, VoL, VoH)-

Symbol Parameter Min Max Units Notes
ViL Input Low Voltage (TTL) -0.3 +0.8 \"
VIH Input High Voitage (TTL) 2.0 Voo + 0.3 \
VMIL Input Low Voltage (MOS) -0.3 -+08 \%
VMIH “Input High Voltage (MOS) 3.7 Voe + 0.3 \
VoL Output Low Voltage (TTL) : - 0.45 \% loL = 4.0 mA(")
Vo RXC, TXC Input Low Voltage —0.5 0.6 v
VoH RXC, TXC Input High Voltage 3.3 Voo +0.5 v
VoH Output High Voltage (TTL)" 24 v lon = 0.9mA-1 mA(1)
I Input Leakage Current +15 rA 0 < VN < Vo
ILo Output Leakage Current +15 . pA 0.45 < Vout < Vco
CiNn Capacitance of Input Buffer 10 pF FC = 1 MHz
Cout Capacitance of Input/Output 12 pF FC = 1 MHz
Buffer
CoLk CLK Capacitance 20 pF FC =1MHz
lcc Power Supply 200 mA At 25 MHz
Icc Power Supply 300 mA At 33 MHz
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AC Characteristics

82596CA INPUT/OUTPUT SYSTEM TIMINGS

Tc = 0°C-85°C, Voo = 5V £10%. These timing assume the C|_ on all outputs is 50 pF unless otherwise
specified. C|_ can be 20 pF to 120 pF however timings must be derated. All timing requirements are given in
nanoseconds.

25 MHz

Symbol Parameter } in Max thes

Operating Frequency 12.5 MHz 25 MHz 1X CLK Input
T1 CLK Period 40 80, ‘
T1a CLK Period Stability 0.1% Adjacent CLK A
T2 CLK High 14 : 2.0V
T3 CLK Low ) 14 e 0.8V
T4 CLK Rise Time ‘ g 0.8V to 2.0V
T5 CLK Fall Time 4 2.0V t0 0.8V
T6 BEn, LOCK, and A2-A31 Valid Delay 3 Y22
Téa BLAST, PCHK Valid Delay , 3 27
T7 BEn, LOCK, BLAST, A2-A31 Float Delay 3 30
T8 W/R and ADS Valid Delay 3 22
To W/R and ADS Float Delay <3 30
T10 D0-D31, DPn Write Data Valid Delay 3 22
T D0-D31, DPn Write Data Float Delay 3 30
T12 HOLD Valid Delay 3 22
T13 CA and BREQ Setup Time 7 1,2
T14 CA and BREQ Hold Time 3 1,2
T15 BS16 Setup Time 8 2
T16 BS16 Hold Time 3 2
T17 BRDY, RDY Setup Time 8 2
T18 BRDY, RDY Hold Time 3 2
T19 D0-D31, DPn READ Setup Time 5 2
T20 D0-D31, DPn READ Hold Time 3 2
T21 AHOLD and HLDA Setup Time 10 1,2
T22 AHOLD Hold Time 3 1,2
T22a HLDA Hold Time 3 1,2
T23 RESET Setup Time 10 1,2
T24 RESET Hold Time : 3 1,2
T25 INT/INT Valid Delay 1 26
T26 CA and BREQ, PORT Pulse Width 2T1 \ 1,2,83
T27 D0-D31 CPU PORT Access Setup Time 2
T28 D0-D31 CPU PORT Access Hold Time 2
T29 PORT Setup Time 7 2
T30 PORT Hold Time 2
T31 BOFF Setup Time 10 2
T32 BOFF Hold Time 3 2
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’ AC Characteristics (Continued)

82596CA INPUT/OUTPUT SYSTEM TIMINGS

' Tc = 0°C-85°C, Vgg = 5V *+5%. These timing assume the C|_ on all outputs is 50 pF unless otherwise
specified. C_ can be 20 pF to 120 pF, however timings must be derated. All timing requirements are given in
nanoseconds.

Symbol Parameter 33 MHz Notes
Min Max
Operating Frequency 12.5 MHz 33MHz 1X CLK Input
T1 CLK Period ’ 30 80
Tta CLK Period Stability 0.1% Adjacent CLK A
T2 CLK High 11 X0\
T3 CLK Low 11 0.8V
T4 CLK Rise Time 3 © 0.8Vto2.0V
T5 CLK Fall Time 3 2.0Vto 0.8V
T6 BEn, LOCK, and A2-A31 Valid Delay - 3 19
T6a BLAST, PCHK Valid Delay 3 22
T7 BEn, LOCK, BLAST, A2-A31 Float Delay 3 20
T8 W/R and ADS Valid Delay 3 19
TS W/R and ADS Float Delay 3 20
T10 D0-D31, DPn Write Data Valid Deiay 3 19
T D0-D31, DPn Write Data Float Delay 3 20
T12 HOLD Valid Delay 3 19
T13 CA and BREQ Setup Time 7 1,2
T14 CA and BREQ Hold Time 3 1,2
T15 BS16 Setup Time 6 2
T16 BS16 Hold Time 3 2
T17 BRDY, RDY Setup Time 6 2
T18 BRDY, RDY Hold Time 3 2
T19 D0-D31, DPn READ Setup Time 5 2
. T20 D0-D31, DPn READ Hold Time 3 2
T21 AHOLD and HLDA Setup Time 8 1,2
T22 AHOLD Hold Time 3 1,2
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AC Characteristics (Continued)
82596CA INPUT/OUTPUT SYSTEM TIMINGS

CL on all outputs is 50 pF unless otherwise specified.
All timing requirements are given in nanoseconds.

33 MHz

Symbol Parameter Notes
Max

T22a HLDA Hold Time 1,2
T23 RESET Setup Time 8 ' 1,2
T24 RESET Hold Time ' 3 v ©o1,2
T25 INT/INT Valid Delay 1 20
T26 ~ CAand BREQ, PORT 2T1 1,2,3 .
T27 D0-D31 GPUPORT Access Selup Time 5 2
T28 D0-D31 CPU PO scess Hold Time 3 2
T29 PORT Setup Timi ‘ 7 2
T30 T’Uﬁ HoldJim% ' 3 2
T31 , 3 8 2
T32 BOFF Hi)ld Time 3 2

NOTES:

1. RESET, HLDA, and CA are internally synchronized. This tlmmg is to guarantee recognition at next clock for RESET, HLDA
and CA.
2. All set-up, hold and delay timings are at maximum frequency specification Fmax, and must be derated according to the
following equation for operation at lower frequencies:
Tderated = (Fmax/Fopr) X T
where:
Tderate = Specifies the value to derate the specification.
Fmax = Maximum operating frequency.
Fopr = Actual operating frequency
T = Specification at maximum frequency.
This calculation only provides a rough estimate for deratmg the frequency For more detailed information, contact your
Intel Sales Office for the data sheet supplement.
3. CA pulse width need only be 1 T1 wide if the set up and hold times are met; BREQ must meet setup and hold times and
need only be 1 T1 wide. .

TRANSMIT/RECEIVE CLOCK PARAMETERS

‘Symbol Parameter Notes .
T36 TxC Cycle 1,3
T38 TxC Rise Time 1
T39 TxC Fall Time 1
T40" TxC High Time 1,3
T4 ' TxC Low Time 1,3
T42 . TxD Rise Time 4
T43 TxD Fall Time 4
T44 TxD Transition . 2,4
T45 TC Low to TxD Valid . 25 4,6
T46 | TXC Low to TxDTransition 25 2,4
T47 TxC High to TxD Transition 25 2,4
T48 TxC Low to TxD High (At End of Transition) 25 4
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TRANSMIT/RECEIVE CLOCK PARAMETERS (Continued)

Symbol Parameter 20 MHz Notes
. Min J Max
RTS AND CTS PARAMETERS
T49 TXC Low to ATS Low, 25 5
Time to Activate RTS
T50 CTS Low to TxC Low, CTS Setup Time 20
T51 TxC Low to CTS Invalid, CTS Hold Time 10 (
T52 TXC Low to RTS High T o5
RECEIVE CLOCK PARAMETERS e
T53 RXC Cycle 50 ' 1,3
T54 RXC Rise Time 1
T55 RXC Fall Time 1
T56 RXC High Time . 19 1
T57 RXC Low Time ‘ ' 18 1
RECEIVED DATA PARAMETERS U
T58 RXD Setup Time 2 20 : 6
T59 RXD Hold Time 10
T60 RXD Rise Time - k 10
T61 RXD Fall Time L 10
CRS AND CDT PARAMETERS
T62 CDT Low to TXC HIGH 20
External Collision Detect Setup Time
T63 TXC High to CDT Inactive, CDT Hold Time 10
Te4 CDT Low to Jam Start ' ‘ 10
T65 CRS Low to TXC High, 20
Carrier Sense Setup Time
Te6 : TXC High to CRS Inactive, CRS Hold Time 10
(Internal Collision Detect)
Te7 CRS High to Jamming Start, 12
T68 Jamming Period 11
T69 | CRS High to RXC High, 30
CRS Inactive Setup Time -
T70 RXC High to CRS High, 10
CRS Inactive Hold Time
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TRANSMIT/RECEIVE CLOCK PARAMETERS (Continued)

Symbol Parameter Notes
Min Max

INTERFRAME SPACING PARAMETERS “

T71 ] Interframe Delay 1 9

EXTERNAL LOOPBACK-PIN PARAMETE

T72 : TXC Low to LPBK Lo T36 4

T73 TXC Low to LPBK High T36

NOTES: h

. Special MOS levels. Vg = 0.9V and Vg4
. Manchester-only.
. Manchester. Needs 50% duty cycle.
1 TTL load + 50 pF.
1 TTL load + 100 pF.
NRZ only. &
. Abnormal end of transmission—CTS expires before RTS.
. Normal end to transmission.
. Programmable value:
T71.= Njps ® T36
where: Nies = the IFS configuration value
(if Nirs is less than 12 then Nigg is forced to 12).
10. Programmable value:
T64 = (Ncpr ® T36) + xe T36
(If the collision occurs after the preamble)
where:
Ncpr = the collision detect filter configuration value,
and
x = 12,13, 14, or 156
11. T68 = 32 T36
12. Programmable value:
T67 = (Ncsp® T36) + xeT36
where: Ngsg = the Carrier Sense Filter configuration
value, and
x = 12,13, 14,0r 15
13. To guarantee recognition on the next clock.

CONDOAWN=
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82596CA BUS OPERATION

The following figures show the 82596CA basic bus cycle and basic burst cycle.

Please refer to the 32-Bit LAN Componenté Manual.

tioLE | T \ T2 . T \ T2 \ T \ T2 . T \ T2 , tOLE
1 1 1 1 1 1 1 1 1
1 1 1 1 1 ' 1 1 1
1 1 | 1 1 1 1 1 1
1 | 1 1
ADS ' \ ' ’ 1 \ 1 ’ ' \ 1 ' 1 \ ' ’ '
1 | 1 1 1 1 1 1 1
1 1 1 [ 1 1 1 1 1
I 1 1 1 I 1 1 1 1
A31-A2
s 1 O 1 i O O :
1 1 1 1 ' 1 1 1 1
1 ' 1 ) I L
W/ C L L[ C L[ :
1 1 1 1 1
1 1 1 1 1 1 [N} 1
1 1 1 1 I 1 1
— YAAMA! AANGANAA AN A A AR AN \AAN AAAA AAAAA
KoROA OO o ORI O /i :
1 1 1 1 1 1 1 1
1 1 ! 1 1 1 1 1 1
T ‘ T ' T 1 T 1 1
BUAST NN N Y
1 1 1 1 1 1 1 1 I
1 I - 1 ! 1 1 1 1
, ' e L —— — \
DATA —. " " "
1 1 \ ’ | \ ’ 1 \ ’ 1
. 1 1 1
" i ! i ' i ' ' '
Tk : : P/ : Y
1 1 | 1 1 1 1
READ WRITE READ WRITE
290218-40
Figure 44. Basic 82596CA Bus Cycle
DLE , T, T2, T2 T2 T2  tDLE
1 l 1 1 1 1
1 1 1 I 1 1
1 1 1 1 1 1
I
ADS 1 \ | ’ | 1 [ |
1 1 1 1 1 1
1 1 1 1 1
1 1 | | 1
1 1 1 1 1
1) 1 1 | 1
— - r T T
1 1 1
/ | '
1 1
1 1
1 1
AXRA XN XRARN 1 JRARRR v JXAEAR A
1 1 )
1 1 1 1
1 ] 1 1
1 L | . 1
] ] . 1 . |
1 ] ! 1
1 |
DATA . O—D—O—D—
1 1
! ' 1 1 | |
! ! | | 1 |
PCAK : ‘. RN RN
1 I 1 T T T -
' ' ' ' ' © 290218-41

Figure 45. Basic 82596CA Burst Cycle
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SYSTEM INTERFACE A.C. TIMING CHARACTERISTICS

The measurements should be done at:

® Tc = 0°C-85°C, Vg = 5V +£10%, C = 50 pF unless otherwise specified.

® A.C. testing inputs are driven at 2. 4V for a logic “1”” and 0.45V for a logic “0".
* Timing measurements are made at 1.5V for both logic “1”” and “0”.

® Rise and Fall time of inputs and outputs signals are measured between 0.8V and 2.0V respectlvely unless

otherwise specified.
¢ All timings are relative to CLK crossing the 1.5V level.
e All A.C. parameters are valid only after 100 ps from power up.

2.4y

- X— 1.5V Test Point —X

290218-18

CLK

f T i

200218-19

Figure 46. CLK Timings .

Two types of timing specifications are presented below:
1. Input Timing—minimum setup and hold times. .
2. Output Timings—output delays and float times from CLK rising edge.

Figure 47 defines how the measurements should be done:

o N\
CLK

|-—Ts‘——<-rh+|
X DIE

re—— Tx
(< Tn —{

)—I 1.5V

290218-20

LEGEND:

Ts = Input Setup Time

Th = Input Hold Time

Tn = Minimum output delay or Mininum float delay
Tx = Maximum output delay or Maximum float delay

Figure 47. Drive Levels and Measurerﬁents Points for A.C. Specifications

Ts = T13, T15, T17, T19, T21, T23, T27, T29, T31

Th = T14, T16, T18, T20, T22, T22a, T24, T28, T30, T32
Tn = T6, T6a, T7, T8, T9, T10, T11, T12, T25

Tx = T6, T6a, T7, T8, T9, T10, T11, T12, T25
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INPUT WAVEFORMS

CLK

T3 T14
REQ !
8 CA 1.5V
T26
290218-21

Figure 48. CA and BREQ Input Timing

CLK ' l

T25>' 125»'
g
e— )
INT/INT X o X—1.5v

p3)

290218-22

Figure 49. INT/INT Output Timing

m z«l o kT2
HOLD j 122 L
' T21—-+T220
___ T3 1>l T32
BOFF

AHOLD X X

HLDA

290218-23

Figure 50. HOLD/HLDA Timings

ax AN A\ S\

T17 | T18
RDY -

T19 | T20
D31=-DO
DP3-DPO :X_ SY
’ ’ i 715 | T16 }
BS16 x x—1.5V

290218-24

Figure 51. Input Setup and Hold Time
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intel 82596CA
' T T2
CLK
T6
T6éa
A31-A2, BEn, MIN MAX
LOCK (Ts; VALID .n VALID n+1
PCHK, BLAST (T6a .
l=—T8 .
MIN MAX
W/R, ADS VALID n VALID n+1
r-—no
MIN MAX
DP3~DPO
D31-DO >< zzzgz >< VALID DATA
(OUTPUT)
290218-25
Figure 52. Output Valid Delay Timing
“ TN\
__ MIN MAX
A31-A2,BEn FLOAT
LOCK, BLAST VALID n
PCHK s
MIN MAX
_ FLOAT
W/R, ADS VALID n
T11
MIN MAX
DP3-DPO FLOAT
D31-D0 VALID n
(OUTPUT)
290218-26
Figure 53. Output Float Delay Timing
cLK
129 T30
T26
PORT
T27 —>f<T28
DO-D31 1.5V
290218-27

Figure 54. PORT Setup and Hold Time
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CLK
T24

RESET 1.5V

T23

290218-28

Figure 55. RESET Input Timing

SERIAL AC TIMING CHARACTERISTICS

138 T40 139
154 156 155
3.0V
0.9V cme————
l-——r41-—|
157
T36
T53 |
290218-29
Figure 56. Serial Input Clock Timing
™c
RTS /
cTs . /
’-Tsz» ' —~>{T63 |~
coT \
{766 [ I-'Tss—
- __\ _ ’
T64——l<— — ——T67
XD L peund . oups nppmunt Lo Jpmppn reeeecccccmcem .
4 - ’ 9
(174 P . P A . - cocosnccancovcanns
T44
oo mnmmne
“ “ ’
(MANCHESTER) cas®™es™ ae™ e c e e a e A R
290218-30

Figure 57. Transmit Data Waveforms
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LAV AWAWAWE VAV VAVAVAVAN

l-us:] 152
- le—T50 ili‘l ST
= — /T

151
cot - Ta6
CRS 145 148
XD —__\_/L - -g\"-----qv'. co o
(NRZ) T43 eeeda™Mecaaa 4
) r—-l T47—
™D remmms

(MANCHESTER) \.._/ \___._/*.- aee -.:OL__X_J ‘
T42 ~—l LT44—I

290218-31

Figure 58. Transmit Data Waveforms

RXC

T54 155

" [ rseey ] r
‘ - 157
159> —| |<T60,T61

RXD X X

290218-32
Figure 59. Receive Data Waveforms (NRZ)
]
RXC
T69 170 -—’
eRs /
290218-33

Figure 60. Receive Data Waveforms (CRS)
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OUTLINE DIAGRAMS

132 LEAD CERAMIC PIN GRID ARRAY PACKAGE INTEL TYPE A

SEATING
PLANE
D
D, A
s.-__T le—
QRJE'E.S D SEATIN
J__ PLANE
P ;,_ 2B (ALL PINS)
PIN c388e| () D
Go ~oo _1_ :
L _t
g SWAGGED

l SWAGGEDA - DETAIL

2.29ReF PN 1.02 gep

L5z PP 028 R "_ mm (inch)

(NDEX Fc‘:%”éﬁgR) Sl BLARE
290218-34
Family: Ceramic Pin Grid Array Package
Symbol Millimeters ‘ Inches

Min Max Notes Min Max Notes
A 3.56 4.57 ©0.140 0.180
Aq 0.76 1.27 Solid Lid 0.030 0.050 Solid Lid
Az 2.67 3.43 Solid Lid . 0.105 0.135 Solid Lid
A3 1.14 1.40 0.045 0.055
B 0.43 0.51 ‘ 0.017 0.020
D 36.45 37.21 1.435 1.465
Dy 32.89 33.15 . 1.295 1.305
eq 2.29 2.79 0.090 0.110
L © 2.54 3.30 0.100 0.130

132 132
S4q 1.27 2.54 ‘ 0.050 0.100
ISSUE IWS 10/12/88
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Intel Case Outline Drawings
Plastic Quad Flat Pack (PQFP)
0.025 Inch (0.635mm) Pitch

Symbol Description Min | Max [ Min | Max | Min I Max Minﬁax Min—[ Max [ Min | Max
N Leadcount 68 84 100 . 132 164 196

A Package Height 0.160|0.170{0.160|0.170{0.160|0.170{0.160|0.170|0.160{0.170{0.160{0.170
A1 Standoff 0.020(0.030{0.020(0.030{0.020{0.030{0.020({0.030|0.020|0.030{0.020(0.030
D, E Terminal Dimension (0.675)|0.685|0.775|0.785|0.875|0.885|1.075{1.085(1.275|1.285|1.475|1.485
D1, E1 |Package Body 0.547(0.553|0.647(0.653|0.747{0.753|0.947|0.953|1.147|1.153|1.347| 1.353
D2, E2 |Bumper Distance 0.697{0.703(0.797(0.803(0.897(0.903|1.097|1.103|1.297| 1.303| 1.497|1.503
D3, E3 |Lead Dimension 0.400 REF | 0.500 REF | 0.600 REF | 0.800 REF | 1.000 REF | 1.200 REF
D4, E4 |Foot Radius Location|0.623|0.637|0.723|0.737|0.823|0.837|1.023|1.037|1.223|1.237|1.423]1.437
L1 Foot Length 0.020{0.030{0.020{0.030{0.020|0.030{0.020{0.030{0.020{0.030{0.020(0.030

* |lssue  [IWS Preliminary 12/12/88 ~INCH

Symbol Description Min | Max | Min | Max | Min IMax Min—r Max Min—[ Max | Min | Max

N Leadcount 68 84 100 - 132 164 196

A Package Height 4.06|4.32 | 406 | 432 | 4.06 | 432 | 4.06 | 4.32 | 4.06 | 4.32 | 4.06 | 4.32
A1 . Sténdoﬁ 0.5110.76 | 0.51|0.76 | 0.51 [ 0.76 | 0.51 | 0.76 | 0.51 | 0.76 0.51 0.76
D E Terminal Dimension |17.15({17.40{19.69|19.94{22.23|22.48]|27.31(27.56|32.39|32.64|37.47(37.72
D1, E1 |Package Body 13.89(14.05|16.43|16.59|18.97|19.13|24.05|24.21|29.13|29.29/34.21|34.37
D2, E2 Bumper Distance 17.70(17.85|20.24|20.39|22.78|22.93|27.86|28.01(32.94/33.09(38.02|38.18
D3, E3 |Lead Dimension 10.16 REF | 12.70 REF | 15.24 REF | 20.32 REF | 25.40 REF | 30.48 REF .
D4, E4 |Foot Radius Location|15.82(16.17|18.36|18.71(21.25(21.25|25.89{26.33|31.06|31.41|36.14|36.49
L1 Foot Length 0.51(0.76 | 0.51 | 0.76 | 0.51 [ 0.76 | 0.51 [ 0.76 | 0.51 | 0.76 | 0.51 | 0.76
Issue  |IWS Preliminary 12/12/88 ' mm
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fe——— D2 ——=
o [&]e.28 (.oe8) @ [c[A®-BO®[DO]
D1 - . [—BASE PLANE
Em f- AL

Jak

©[0.28 (.808) ®[c[A®-B®[DO] CCSEATING PLANE
mm (inch)

290218-35
Figure 61. Principal Dimensions and Datums
| 0 $]8.25 (o ®[C[AO-BO DO A
[ [.282 MM/MM (IN/IN) [A-B
| o1 ©[8.25 (.810)®[c[A®-BO[DO]A
@02 MM/MM_(IN/IN) [A-B
’ 3.81 (.158) MAX TYP
E2
SEE DETAIL M
. )
1.91 (.875) MAX TYP
$[0.25 (.01HM[C[A®-B®[DO]
_||.#92 MM/MM (IN/IN) [D]
$[8.25 (1) M[c[A®-B®[D® ]A
mm (inch) 1 [.g92 MM/MM (IN/IN) [D]
290218-36

Figure 62. Molded Details
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| @

[ =
G [
- I
SEE DETAIL L
SEE DETAIL J
| D3/E3 -
D4/E4
. D/E
mm (inch) ) 290218-37

Figure 63. Terminal Details

. [$]p.13 1s5) @ [C[A®-BOD® A

8.41 (.0L6)
£.20 (.828)

CH- .
) 0.20 (.808)
g.14 (.985)
.31 (.812) = |= C]
.20 (.908) )
* D4/E4 — :
‘ Ll b
[$7.20 .008) ® [C[AG®-BO DG A\ 8 DEG.
, = g DEG.
mm (inch) o : 290218-38
Detail J : : Detail L
Figure 64. Typical Lead
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E2
1.32 (.052) 4 !
1.22 (.B48) I‘
2.3 (.080)
2.98 (.835) MIN. 285 o5
2.03 (.080) - ,
1.93 (.876) :
02 1
290218-39

mm (inch)

Figure 65. Detail M

REVISION HISTORY

The 82596 LAN Coprocessor data sheet version —003 contains updates and improvements to previous ver-
sions.

1. Added Pin Cross Reference table.

2. Added Bus Cycle figures.
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82596DX AND 82596SX

HIGH-PERFORMANCE 32-BIT LOCAL
AREA NETWORK COPROCESSOR

Performs Complete CSMA/CD Medium
Access Control (MAC) Functions—
Independently of CPU

— |IEEE 802.3 (EOC) Frame Delimiting
— HDLC Frame Delimiting

Supports Industry Standard LANs

— IEEE TYPE 10BASES (Ethernet*),
IEEE TYPE 10BASE2 (Cheapernet),
IEEE TYPE 1BASES (StarLAN),
and the Proposed Standards
TYPE 10BASE-T and 10BASE-F

— Proprietary CSMA/CD Networks Up
to 20 Mb/s

On-Chip Memory Management

— Automatic Buffer Chaining

— Buffer Reclamation after Receipt of
Bad Frames; Optional Save Bad
Frames :

— 32-Bit Segmented or Linear (Flat)
Memory Addressing Formats

82586 Software Compatible

Optimized CPU Interface

. — Optimized Bus Interface to Intel’'s
32-Bit 386™MDX and 16-Bit 386TMSX
and 376™ Microprocessors

— Supports Big Endian and Little
Endian Byte Ordering

High-Performance 32-Bit Bus Master

Interface

— 66-MB/s Bus Bandwidth

— 33-MHz Clock, Two Clocks Per
Transfer

. — Bus Throttle Timers

— Transfers Data at 100% of Serial
Bandwidth

— 128-Byte Receive FIFO, 64-Byte
Transmit FIFO

Network Management and Diagnostics
— Monitor Mode .
— 32-Bit Statistical Counters

Self-Test Diagnostics

Configurable Initialization Root for Data
Structures

High-Speed, 5-V, CHMOS**- IV
Technology

132-Pin Plastic Quad Flat Pack (PQFP)

and PGA Package
(See Packaging Spe. Order No. 231369)

386™ is a trademark of Intel Corporation
*Ethernet is a registered trademark of Xerox Corporation.
**CHMOS is a patented process of Intel Corporation.
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[} E‘ !
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1

] I Parallel ]
(] Subsystem |
LN '
K T T Control ) ! LE/BE

[ ] '
- :az-slt DBus Dato [t PORT _

Interface
Unit
(DIv)

r T Tr
! Serial 1Vt
FER | Subsystem | :
il poo
CTS 1 Transmit 8 Transmit : '
— T Bt e e le— 1
L O > Machine |__ Machine !
TxD | T :
— i
! I
CRS ! Carrier 8,1
> Sense |
oot 1 Collision |« |
—_—l Detect '
! Logic |
| Ve
] ' :
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' Backoff v | :
. Timer ™ Switch ] ! |
]
! )
RxD ! "y
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T
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9 ]
3
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< @ 1
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Micro & )
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| Byte Enable
]
...................... a
290219-1

Figure 1. 82596DX/SX Block Diagram
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82596DX AND 82596SX HIGH-PERFORMANCE
32-BIT LOCAL AREA NETWORK COPROCESSCR
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82596DX/SX

PRELIMINARY

INTRODUCTION

The 82596DX/SX is an intelligent, high-performance
32-bit Local Area Network coprocessor. The
82596DX/SX implements the CSMA/CD access
method and can be configured-to support all exist-
ing IEEE 802.3 standards—TYPEs 10BASES,
10BASE2, 1BASES5, and 10BROAD36. It can also be
used to implement the proposed standards TYPE
10BASE-T and 10BASE-F. The 82596DX/SX per-
forms high-level commands, command chaining,
and interprocessor communications via shared
memory, thus relieving the host CPU of many tasks
associated with network control. All time-critical
functions are performed independently of the CPU,
this increases network performance and efficiency.
The 82596DX/SX bus interface is optimized for In-
tel’s 386™ DX, 386 SX and 376™ microprocessors.

The 82596DX/SX implements all IEEE 802.3 Medi-
um Access Control and channel interface functions,
these include framing, preamble generation and
stripping, source address generation, destination ad-
dress checking, short-frame detection, and automat-
ic length-field handling. Data rates up to 20 Mb/s are
supported. :

The 82596DX/SX provides a powerful host system
interface. It manages memory structures automati-
cally, with command chaining and bidirectional data
chaining. An on-chip DMA controller manages four
channels, this allows autonomous transfer of data
blocks (buffers and frames) and relieves the CPU of
byte transfer overhead. Buffers containing errored or
collided frames can be automatically recovered with-
out CPU intervention. The 82596DX/SX provides an
upgrade path for existing 82586 software drivers by
providing an 82586-software-compatible mode that
supports the current 82586 memory structure. The
82596DX/SX also has a Flexible memory structure
and a Simplified memory structure. The 82596DX/
SX can address up to 4 gigabytes of memory. The
82596DX/SX supports Little Endian and Big Endian
byte ordering.

The 82596DX/SX bus interface is. optimized to
Intel's 386 DX, 386  SX, and 376 microproces-
sors, providing a bus transfer rate of up to 66 MB/s
at 33 MHz. The bus interface employs bus throttle
timers to regulate 82596DX/SX bus use. Two large,
independent FIFOs—128 bytes for Receive and 64
bytes for Transmit—tolerate long bus latencies and
provide programmable thresholds that allow the
user to optimize bus overhead for any worst-case
bus latency.

The 82596DX/SX provides a wide range of diagnos-
tics and network management functions, these in-
clude internal and external loopback, exception con-
dition tallies, channel activity indicators, optional
capture of all frames regardless of destination ad-
dress (promiscuous mode), optional capture of
errored or collided frames, and time domain reflec-
tometry for locating fault points on the network
cable. The statistical counters, in 32-bit segmented
and linear modes, are 32-bits each and include
CRC errors, alignment errors, overrun errors, re-
source errors, short frames, and received col-
lisions. The 82596DX/SX also features a monitor
mode for network analysis. In this mode the
82596DX/SX can capture status bytes, and update
statistical counters, of frames monitored on the link
without transferring the contents of the frames to
memory. This can be done concurrently while trans-
mitting and receiving frames destined for that sta-
tion. )

The 82596DX/SX can be used in both baseband
and broadband networks. It can be configured for
maximum network efficiency (minimum contention
overhead) with networks of any length. Its highly
flexible CSMA/CD unit ‘supports address field
lengths of zero through six bytes—configurable to
either IEEE 802.3/Ethernet or HDLC frame delimita-
tion. It also supports 16- or 32-bit cyclic redundancy
checks. The CRC can be transferred directly to
memory for receive, .operations or dynamically in-
serted for transmit operations. The CSMA/CD unit
can also be configured for full duplex operation for
high throughput in point-to-point connections.

The 82596DX/SX is fabricated with Intel’s reliable,
5-V, CHMOS IV technology. It is available in a 132-
pin PQFP or PGA package.

1-112



PRELIMINARY

82596DX/SX
5 o <z o

P I N T T E PPEETIITY

LU L L L i i i L Lt Lt L L i it S ity () 1]

BP33R3R&QIQAJYI2ereernao385883383538
(7 = Rl i iRl BNt 71 = 798
vee E]2 98Pvss
PORT ] 3 s7A10
Ne O] 4 96311
Ned]s ssA12
1= 74 = JVHS
NCOQ7 93] A14
(788 = | 92[1A15
cLk2 o s1fA1e
ves]10 s0A17
Vee 893 Vss
vssC12 88 Vee
Ve E13 s7[A18
poC]14 86 3Vee
p11s 8sfA19
D2 84320
o3c7 82596DX s3faa2i
p4Cfi8 . 82322
o519 (TOP VleW) 8113423
D6 320 80 ] A24
o721 79[ A25
Vee 78 Vss
Vss 778Vcc
vss O 24 76| A26

vss 34
p16 )35
p17]36
p18]37
p1oy38
p20] 39
p210] 40
p22 ] 41

N M N W N 00O O ~ A M T N ©N ©
< < LR S I R B I I I )
J U g gogoggoggogugg
I 8ARINB883_3n 8$|.‘ﬂlé|
oa>>ono>ono°b->>z5

RxC L} 59
RxD L} 60

TxCLJ64

cisge2
CRS 63
LE/BEC] 65

coTL}61

290219-2

Figure 2a. 82596DX PQFP Pin Configuration

1-113




PRELIMINARY

intal 82596DX/SX
5 o 12

328 5o o BSBT 8855 T s NE . FBEazsnzzzgd

nonooonoaononoAoAnNoOonNonNAOQAaooQNQANQaQn

3P 33JIR{JIJIJSR2ererxnc-2335883883538
Vss iRl ol e Bh il iRl 7] = (788
Vee 98P Vss
porRT ] 3 97 A10
NcC) 4 96 L A11
=] 95[1A12
=1 7 = FYH]
ned7 93A14
vec 8 92[A15
ck2 s 91f3A16
Vss 0[1A17
Vec 11 890 Vss
Vss 883 Ve
Vec Q13 871A18
poC]14 1 = 198
p1C]1s 851
p2C]16 ) 841420
o3c17 82596SX 83 a21
p4C]18 82 A22
psC19 (TOP VieW) 3] = TPX]
D620 ’ 80 ) A24
o721 79[ 425
Vee 783Vss
Vss 778V¢c
vss 24 76 [1A26
o825 75 vss
pa 26 740 A27

67 Vss
4 N O N 0 OO - M n © N o O v o M ¢ N L - T I T s ]
I . 1 <4 ¢ ¢ < 0 0 0 v n 0 n © W W W v o
gJguouoguougougu U U U U U U U L] guuguouuu
d w o O U= X x O |= | [X o
-

290219-34

Figure 2b. 82596SX PQFP Pin Configuration

1-114



PRELIMINARY

82596DX/SX

intel

o1

02

04

05

©
o

~
o

@
o

-3
=]

11
12

10

13

14

Do Vee NC PORT NC HOLD

Vee

09 DB Voo Voo

o 0 0o 0o o o O o 0O o o o o o
D1

D12

o o0 0 o o o o o o o o o o o
D2

D18

CLK2

D16 D14 D11 D10 D7 D3

D20

0O o o
W/R  BREQ

LOCK

o O O
Vgs  BEI

ADS

O%0% O35 O

0808 080¢

(0]

<
o
p}
x

Olg

ol

O

)
<

Vss
AS
A7

O O O
Vee

O O O
A6

A9

A4
A8
A10

METAL LID

82596DX

(Pin View)

A12

A16

A28 A25 A23 A21

O 0O 0O o o o o o o o o
A18

A30

O O O
D21 D17

D22

O O O
D24 D19

D26

o O O

Ve D23

Vss

O O O

Vee D25
o O O

Vss

D27 D28

Vss

O O ©O

D31 D30

D29

OE Of

@)
<

038 O OF

0% 02 Of

c 0 o o o o o o o o o o o o

CcoT

Vss  A29 Voo A26 Ve Ve Vee A9 Voo Al4 AI3 ANM
O O 0O 0O o O O o O o o o o o
Vss

RESET

A20 A17 A1S

Vss

Vss

LE/BE  A31  A27  Vsg  A24 Vg

CRS

A22

02

04

05

06

07

08

09

o - o~

13

14

290219-3

Figure 3a. 82596DX PGA Pin View Side

1-115



-
lnte[ 82596DX/SX PRELIMINARY
82596DX PGA Cross Reference by Pin Name
. ' Serial
Address Data Control Interface N/C Vee Vss
Signal | Pin No. | Signal | Pin No. | Signal | Pin No. | Signal | Pin No. | Pin No. | Pin No. | Pin No.
Ao N9 Do J2 ADS M5 CDT A13 K3 B6 A6
Az M9 Dy H3 BEO M7 CRS | A14 L1 B7 A7
Ay M10 Do G2 BET P5 CTS C11 L2 B10 A8
As P11 | D3 G3 BE2 M8 LPBK A12 L3 E2 A10
Ag N11 Dy G1 BE3 P9 RTS c10 N2 E13 C13
A7 P12 Ds D1 BREQ P4 RxC B11 P1 F2 E1
Ag M11 Dg C1 BS16 N1 RxD B12 G13 E14
Ag N12 D7 F3 CA P3 TxC Cc12 H2 F1
A1o M12 Dg D2 CLK2 J3 TxD Al1 H13 G14
Aqq P13 Dg c2 HLDA Mé 4 J13 H1
A2 L12 D1o E3 | HOLD P2 K2 H14
Aq3 N13 D14 D3 INT/INT | - N3 L13 J1
A1y M13 D12 B2 LE/BE M4 M1 J14
Ais P14 D13 B1 LOCK - M3 \ N5 K1
Ag K12 D14 C3 PORT B13 N6 L14
Aq7 N14 D15 Al READY No4 N7 N5
Ag J12 Dig B3 RESET M2 N8 P6
Aqg K13 D47 C4 | W/HR B14 N10 P7
Ao M14 Dig - A2 P8
Aoy H12 Dig C5 P10
Aoo K14 Doo A3
Az G12 Doq B4
Aoy F14 Dos A4
Azs F12 | D3 Ccé
Aog F13 Doy B5
A7 D14 Dos Cc7
o E12 Dog A5
9 D13 Doy B8
Aszo D12 Dog C8
Azq C14 Daog A9
D3o C9
D34 B9

1-116




PRELIMINARY

82596DX/SX

intel

01

02

03

04

05

06

07 -

08

09

10

1
12

13

14

/

O 0O 0O O O O OO OO 0O 0O 0 o

D13 D6 DS Vss Vss D4 Vss Vss Vss NC Vee - Vss NC
O O 0O O o o o o o o o o o o
Vee

D15

Ve NC PORT NC  HOLD

DO

c Vee D2

Ve

D12 D9 D8

NC

O3 Of Of

O: 0%

Y
of

o

Q
z
(5]
z

N

o

L2
o

Os
Oz

oF

O Og Og O¢g O¢g O¢ O¢ Of

Og Og Og O808 0Og Og O8 Ofg

ol

X
=3

I

@]
Vee

O
ADS

O O O

Vee

HLDA
®)

Vss
O O

Vee Vss
O O O

BLE

Vee Vss
O O O

Al

A2 BON
0O O O

A3

Vss

Vee
O O O
A6

A5
A7

A10 A9

A4
A8

METAL LID

82596SX

(Pin View)

A12

A16

A28 A25 A23 A21

o 0O 0O 0O o o o o O o o
A18

A30

Olg

O
™

oF

02 02 02 OB08 0802 OF 02 OF

O 0O O 0O O 0O O 0O 0O 0 0 0 o

O

CDT

Vss  A29 Ve A26 Voo Voo Voo A9 Voo A4 AI3 A1

O O 0O 0O O 0O o o o o o o o
Vss

RESET

A22 Vss A20 A17 A15

Vss

BE A3t A27 Vss A24 Vss

LE/BE

O
S

01

02

L}
o

<
(=]

"o}
o

o
o

~N
(=]

«©
o

a
(=]

o

- o~

3

1

14

P
290219-35

Figure 3b. 82596SX PGA Pin View Side

1-117



Inte[ 82596DX/SX PRELIMINARY
82596SX PGA Cross Reference by Pin Name
Serial ’
Address Data Control Interface N/C Vee Vss
Signal | Pin No. | Signal | Pin No. | Signal Pin No. | Signal | Pin No. | Pin No. | Pin No. | Pin No.

Ao N9 Do J2 | ADS M5 CDT | A13 A2 B6 A6
Az M9 D1 H3 |BLE M7 CRS | Al4 A3 B7 A7
A4 M10 | Do G2 |BHE P5 CTS | ci1 A4 B10 A8
As P11 D3 G3 BON P9 LPBK A12 A5 E2 A10
As N11 Da Gi |BREQ |P4 RTS | c10 A9 E13 ci13
A7 P12 Ds D1 CA P3 RxC B11 B3 F2 E1
Ag M11 Deg C1 CLK2 J3 RxD B12 B4 G13 E14
Ag N12 D7 F3 |HLDA |Mé T*C c12 B5 H2 F1
Ao | M12 | Dg D2 |HOLD |P2 TxD A1 B8 H13 G14
Aqq P13 | Dg C2 | INT/INT | N3 B9 J13 H1
Aq2 L12 Dio E3 |LE/BE |[B14 C4 K2 H14
Az | N13 D14 D3 |LOCK |M4 c5 L13 J1
As | M13 | Dya B2 |PORT |M2 c6 M1 J14
Ais | P14 D13 B1 |RDY M3 (READY) C7 N5 K1
Ats K12 D14 C3 RESET | B13 cs N6 L14
Aq7 N14 Dis A1 W/R NO4 Cc9 N7 N1
A | J12 K3 N8 P6
Ag | K13 L1 N10 P7
A2o M14 L2 P8
Ay H12 L3 P10
Aso K14 N2 ’
Asg G12 P1
Ass | F14
Aos F12
A | F13
A7 D14
Aog E12
Agg D13
A30 D12
A3y | Ci14
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PIN DESCRIPTIONS

PQFP
Pin No.

CLK2 9 | CLOCK. The system clock input provides the fundamental timing for
the 82596. It is internally divided by two to generate the 82596 clock.
All external timing parameters are specified in reference to the rising
edge of CLK2. For clock levels see D.C. Characteristics.

D31-D0 14-53 170 DATA BUS. The 32 Data Bus lines are bidirectional, tri-state lines that
: provide the general purpose data path between the 82596 and
memory. With the 82596DX the bus can be either 16 or 32 bits wide;
this is determined by the BS16 signal which is static. The 82596
always drives all 32 data lines during Write operations, even with a
16-bit bus. DO-D31 are floated after a Reset or when the bus is not
acquired.
These lines are inputs during a CPU Port access; in this mode the CPU
writes the next address to the 82596 through the Data lines. During
PORT commands (Relocatable SCP, Self-Test, and Dump) the
address must be aligned to a 16 byte boundary. This frees the D3-Dg
lines so they can be used to distinguish the commands. The following
is a summary of the decoding data.

Symbol Type , Name and Function

DO | D1 | D2 | D3 | D4-D31 Function
0 0 0 0 0000 Reset
0 1 0 0 ADDR Relocatable SCP
1 0 0 0 ADDR Self-Test
1 1 0 0 ADDR Dump Command

(D15-D0) | These 16 Data Bus lines are bidirectional, tri-state lines that provide
the entire data path for the 82596SX. In the 82596SX D16-D31 are
not connected (NC).

A31-A2 70-108 (0] ADDRESS LINES. These 30 tri-stated Address lines output the
address bits required for memory operation. These lines are floated
after a Reset or when the bus is not acquired.

Al 112 o] The 82596SX requires this additional address line to output the
address bits required for memory operation.

BE3-BEO | 109-114 (0] BYTE ENABLE. (82596DX only.) These tri-stated signals are used to
indicate which bytes are involved with the current memory access. The
number of Byte Enable signals asserted indicates the physical size of
the data being transferred (1, 2, 3, or 4 bytes).

¢ BEO indicates DO-D7

© BET indicates D8-D15

* BE2 indicates D16-D23

¢ BES indicates D24-D31
These lines are floated after a Reset or when the bus is not acquired.

109-114 (0] (82596SX only.) These signals are the Byte High Enable and Byte Low
Enable signals for the 82596SX.

BON 109 o] BUS ON. (82596SX only.). This signal is driven high when the 82596 is
holding the bus. This signal is tri-stated when the bus is relinquished.
BON has the same timing as the Byte Enables.

o]
I
m
fos]
[
m

1-119



lﬂte[ 82596DX/SX PRELIMINARY

PIN DESCRIPTIONS (Continued)

. PQFP |-

Symbol Pin No. Type Name and Function

W/R 120 (0] WRITE/READ. This dual-function pin is used to distinguish Write and
Read cycles. This line is floated after a Reset or when the bus is not
acquired.

ADS 124 (0] ADDRESS STATUS. This tri-state pin is used by the 82596 to indicate
that a valid bus cycle has begun and that A31-A2, BE3-BED, and
W/R are being driven. Itis asserted during t1 bus states. This line is
floated after a Reset or when the bus is not acquired.

RDY 130 | READY. Active low. This signal is the acknowledgment from

addressed memory that the transfer cycle can be completed. When
high, it causes wait states to be inserted. It is ignored at the end of the
first clock of the bus cycle’s data cycle. This active-low signal does not
have an internal pull-up resistor. This signal must meet the setup and
hold times to operate correctly.

LOCK 126 o LOCK. This tri-state pin is used to distinguish locked and unlocked bus

. : cycles. LOCK generates a semaphore handshake to the CPU. LOCK
can.be active for several memory cycles, it goes active during the first
locked memory cycle (t1) and goes inactive at the last locked cycle
(t2). This line is floated after a Reset or when the bus is not acquired.
LOCK can be disabled via the sysbus byte in software.

BS16 129 | BUS SIZE. This signal allows the 82596DX to work with either 16- or
32-bit bytes. This signal is static and should be tied high for 32-bit
operation or low for 16-bit operation. In Little Endian mode the DO-
D15 lines are driven when BS16 is inserted, in Big Endian mode the
D16-D31 lines are driven.

HOLD 123 o HOLD. The HOLD signal is active high, the 82596 uses it to request
local bus mastership. In normal operation HOLD goes inactive before
HLDA. The 82596 can be forced off the bus by deasserting HLDA or if
the bus throttle timers expire.

HLDA 118 | HOLD ACKNOWLEDGE. The HLDA signal is active high, it indicates
that bus mastership has been given to the 82596. HLDA is internally
synchronized; after HOLD is detected low, the CPU drives HLDA low.
NOTE
Do not connect HLDA to Vco—it will cause a deadlock. A user wantlng
to give the 82596 permanent access to the bus should connect HLDA
to HOLD. If HLDA goes inactive before HOLD, the 82596 will release
the bus (by deasserting HOLD) within a specified number of system
clocks.

BREQ 115 | BUS REQUEST. This signal, when configured to an externally
activated mode, is used to trigger the bus throttle timers.
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PIN DESCRIPTIONS (Continued)
PQFP

Symbol Pin No. Type . Name and Function

PORT 3 | PORT. When this signal is received, the 82596 latches the data on the
data bus into an internal 32-bit register. When the CPU is asserting this
signal it can write into the 82596 (via the data bus). This pin must be
activated twice during all CPU Port access commands.

RESET 69 [ RESET. This active high, internally synchronized signal causes the

82596 to terminate current activity. The signal must be high for at least
five system clock cycles. After five system clock cycles and four TxC
clock cycles the 82596 will execute a Reset when it receives a high
RESET signal. When RESET returns to low, the 82596 waits for the
first CA signal and then begins the initialization sequence.

LE/BE 65 | LITTLE ENDIAN/BIG ENDIAN. This dual-function pin is used to
select byte ordering. When LE/BE is high, little endian byte ordering is
used; when low, big endian byte ordering is used for data in frames
(bytes) and for control (SCB, RFD, CBL, etc.).

CA " 119 | CHANNEL ATTENTION. The CPU uses this pin to force the 82596 to .
begin executing memory resident Command blocks. The CA signal is
internally synchronized. The signal must be high for at least one
system clock. It is latched internally on the high to low edge and then
detected by the 82596.

The first CA after a Reset forces the 82596 into the initialization
sequence beginning at location 00FFFFF6h or an SCP address written
to the 82596 using CPU Port access. All subsequent CA signals cause
the 82596 to begin executing new command sequences from the SCB.

INT/INT 125 (0] INTERRUPT. A high signal on this pin notifies the CPU that the 82596
is requesting an interrupt. This signal is an edge triggered interrupt
signal, and can be configured to be active high or low.

Veo 18 Pins POWER. +5V £10%.

Vss . 18 Pins GROUND. 0V.

TxD 54 o TRANSMIT DATA. This pin transmits data to the serial link. It is high
when not transmitting. .

T™xC 64 | TRANSMIT CLOCK. This signal provides the fundamental timing for

the serial subsystem. The clock is also used to transmit data
synchronously on the TxD pin. For NRZ encoding, data is transferred
to the TxD pin on the high to low clock transition. For Manchester
encoding, the transmitted bit center is aligned with the low to high
transition. Transmit clock should always be running for proper device
operation.
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PIN DESCRIPTIONS (Continued)

PQFP
Pin No.

LPBK 58 o) LOOPBACK. This TTL-level control signal enables the loopback
mode. In this mode serial data on the TxD input is routed through the
82C501 internal circuits and back to the RxD output without driving the
transceiver cable. To enable this signal, both internal and external
loopback need to be set with the Configure command.

RxD 60 | RECEIVE DATA. This pin receives NRZ serial data only It mustbe
high when not receiving.

59 | RECEIVE CLOCK. This signal provides timing information to the
internal shifting logic. For NRZ data the state of the RxD pin is
sampled on the high to low transition of the clock.

57 (0] REQUEST TO SEND. When this signal is low the 82596 informs the
external interface that it has data to transmit. It is forced high after a
Reset or when transmission is stopped. :

62 | CLEAR TO SEND. An active-low signal that enables the 82596 to
send data. It is normally used as an interface handshake to RTS. .
Asserting CTS high stops transmission. CTS is internally synchronized.
If CTS goes inactive, meeting the setup time to the TxC negative edge,
the transmission will stop and RTS will go inactive within, at most, two
TxC cycles.

63 I CARRIER SENSE. This signal is active low, it is used to notify the
82596 that traffic is on the serial link. It is only used if the 82596 is
configured for external Carrier Sense. In this configuration external
circuitry is required for detecting traffic on the serial link. CRS is
internally synchronized. To be accepted, the signal must remain active
for at least two serial clock cycles (for CRSF =0).

CDT - 61 I COLLISION DETECT. This active-low signal informs the 82596 that a
: collision has occurred. Itis only used if the 82596 is configured for:
external Collision Detect. External circuitry is required for collision
detection. CDT is internally synchronized. To be accepted, the signal
must remain active for at least two serial clock cycles (for CDTF=0).

Symbol Type Name and Function
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PRELIMINARY

82596 AND HOST CPU INTERACTION

The 82596DX/SX and the host CPU communicate .

through shared memory. Because of its on-chip
DMA capability, the 82596 can make data block
transfers (buffers and frames) independently of the
CPU; this greatly reduces the CPU byte transfer
overhead.

NOTE:
The 82596DX and 82596SX differ in their address
pin definitions and their data bus sizes. Information
in this data sheet applies to both versions unless
otherwise stated.

The 82596 is a multitasking coprocessor that com-
prises two independent logical units—the Command
Unit (CU) and the Receive Unit (RU). The CU exe-
cutes commands from shared memory. The RU han-
dles all activities related to frame reception. The in-
dependence of the CU and RU enables the 82596 to
engage in both activities simultaneously—the CU
can fetch and execute commands from memory
while the RU is storing received frames in memory.
The CPU is only involved with this process after the
CU has executéd a sequence of commands or the
RU has finished storing a sequence of frames.

The CPU and the 82596 use the hardware signals
Interrupt (INT) and Channel Attention (CA) to initiate
communication with the System Control Block
(SCB), see Figure 4. The 82596 uses INT to alert the
CPU of a change in the contents of the SCB, the
CPU uses CA to alert the 82596.

The 82596 has a CPU Port Access state that allows
the CPU to execute certain functions without ac-
cessing memory. The 82596 PORT pin and data bus
pins are used to enable this feature. The CPU can
directly activate four operations when the 82596 is in
this state.

e Write an alternative System Configuration Pointer
(SCP). This can be used when the 82596 cannot
use the default SCP address space.

® Write a different Dump Command Pointer and ex-
ecute Dump. This can be used for troubleshoot-
ing No Response problems.

e The CPU can reset the 82596 via software with-
out disturbing the rest of the system.

e A self-test can be used for board testing; the
82596 will execute a self-test and write the re-
sults to memory.

82596 BUS INTERFACE

The 82596DX/SX has bus interface timings and pin
definitions that are compatible with Intel’s 32-bit 386
DX, 386 SX, and 376 microprocessors. This elimi-
nates the need for additional bus interface logic. Op-
erating at 33 MHz, the 82596’s bus bandwidth can
be as high as 66 MB/s. Since Ethernet only requires
1.25 MB/s, this leaves a considerable amount of
bandwidth for the CPU. The 82596 also has a bus
throttle to regulate its use of the bus. Two timers can
be programmed through the SCB: one controls the
maximum time the 82596 can remain on the bus, the
other controls the time the 82596 must stay off the
bus (see Figure 5). The bus throttle can be pro-
grammed to trigger internally with HLDA or external-
ly with BREQ. These timers can restrict the 82596
HOLD activation time and improve bus utilization.

82596 MEMORY ADDRESSING

The 82596 has a 32-bit memory address range,
which allows addressing up to four gigabytes of
memory. The 82596 has three memory addressing
modes (see Table 1).

e 82586 Mode. The 82596 has a 24-bit memory
address range. The System Control Block, Com-
mand List, Receive Descriptor List, and Buffer
Descriptors must reside in one 64-kB memory
segment. Transmit and Receive buffers can re-
side in a 24-bit address space.

o 32-Bit Segmented Mode. The 82596 has a 32-
bit memory address range. The System Control
Block, Command List, Receive Descriptor List,
and Buffer Descriptors must reside in one 64-kB
memory segment. Transmit and Receive buffers
can reside in a 32-bit address space.

e Linear Mode. The 82596 has a 32-bit memory
address range. Any memory structure can reside
anywhere within the 32-bit memory address
range.
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Table 1. 82596 Memory Addressing Formats
Operation Mode
Pointer or Offset 82586 32-Bit Linear
Segmented
ISCP ADDRESS 24-Bit Linear 32-Bit Linear 32-Bit Linear
SCB ADDRESS Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Command Block Pointers Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Rx Frame Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Tx Frame Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Rx Buffer Descriptors Base (24) + Offset (16) Base (32) + Offset (16) 32-Bit Linear
Tx Buffer Descriptors Base (24) + Offset (16) " Base (32) + Offset (16) 32-Bit Linear
Rx Buffers 24-Bit Linear 32-Bit Linear 32-Bit Linear
Tx Buffers 24-Bit Linear 32-Bit Linear 32-Bit Linear
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Figure 6. 82596 Shared Memory Structure

82596 SYSTEM MEMORY
STRUCTURE

The Shared Memory structure consists of four parts:
the Initialization Root, the System Control Block, the
Command List, and the Receive Frame Area (see
Figure 6).

The Initialization Root is in an established location
known to the host CPU and the 82596 (00FFFFF6h).
However, the CPU can establish the Initialization
Root in another location by using the CPU Port ac-
cess. This root is accessed during initialization, and
points to the System Control Block.

The System Control Block serves as a bidirectional
mail drop for the host CPU and the 82596 CU and
RU. It is the central point through which the CPU and
the 82596 exchange control and status information.
The SCB has two areas. The first contains instruc-
tions from the CPU to the 82596. These include:
control of the CU and RU (Start, Abort, Suspend,
and Resume), a pointer to the list of CU commands,
a pointer to the Receive Frame Area, a set of Inter-
rupt Acknowledge bits, and the T-ON and T-OFF
timers for the bus throttle. The second area contains
status information the 82596 is sending to the CPU.
Such as, the CU and RU states (Idle, Active
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Ready, Suspended, No Receive Resources, etc.), in-
terrupt bits (Command Completed, Frame Received,
CU Not Ready, and RU Not Ready), and statistical
counters.

The Command List functions as a program for the
CU; individual commands are placed in memory
units called Command Blocks (CBs). These CBs
contain the parameters and status of specific high-
level commands called Action Commands; e.g.,
Transmit or Configure.

Transmit causes the 82596 to transmit a frame. The
Transmit CB contains the destination address, the
length field, and a pointer to a list of linked buffers
holding the frame that is to be constructed from sev-
eral buffers scattered throughout memory. The
Command Unit operates without CPU intervention;
the DMA for each buffer, and the prefetching of ref-
erences to new buffers, is performed in parallel. The
CPU is notified only after a transmission is complete.

The Receive Frame Area is a list of Free Frame De-
scriptors (descriptors not yet used) and a list of user-
prepared buffers. Frames arrive at the 82596 unso-
licited; the 82596 must always be ready to receive
and store them in the Free Frame Area. The Re-
ceive Unit fills the buffers when it receives frames,
and reformats the Free Buffer List into received-
frame structures. The frame structure is, for all prac-
tical purposes, identical to the format of the frame to
be transmitted. The first Frame descriptor is refer-
enced by the SCB. Unless the 82596 is configured
to Save Bad Frames, the frame descriptor, and the
associated buffer descriptor, which is wasted when
a bad frame is received, are automatically reclaimed
and returned to the Free Buffer List.

Receive buffer chaining (storing incoming.frames in
a linked buffer list) significantly improves memory
utilization. Without buffer chaining, the user must al-
locate consecutive blocks of memory, each capable
of containing a maximum frame (for Ethernet, 1518
bytes). Since an average frame is about 200 bytes,
this is very inefficient. With buffer chaining, the user
can allocate small buffers and the 82596 will only
use those that are needed.

Figure 7 A-D illustrates how the 82596 uses the
Receive Frame Area. Figure 7A shows an unused
Receive Frame Area composed of Free Frame De-
scriptors and Free Receive Buffers prepared by the
user. The SCB points to the first Frame Descriptor of
the Frame Descriptor List. Figure 7B shows the
same Receive Frame Area after receiving one
frame. This first frame occupies two Receive Buffers
and one Frame Descriptor—a valid received frame

will only occupy one Frame Descriptor. After receiv-
ing this frame the 82596 sets the next Free Frame
Descriptor RBD pointer to the next Free RBD. Figure
7C shows the RFA after receiving a second frame.
In this example the second frame occupies only one
Receive Buffer and one RFD. The 82596 again sets
the RBD pointer. This process is repeated again in
Figure 7D, showing the reception of another frame
using one Receive Buffer; in this example there is an
extra Frame Descriptor.

TRANSMIT AND RECEIVE MEMORY
STRUCTURES

There are three memory structures for reception and
transmission. The 82586 memory structure, the
Flexible memory structure, and the Simplified memo-
ry structure. The 82586 mode is selected by config-
uring the 82596 during initialization. In this mode all
the 82596 memory structures are compatible with
the 82586 memory. structures. .

When the 82596 is not configured to the 82586 .
mode, the other two memory structures, Simplified
and Flexible, are available for transmitting and re-
ceiving. These structures can be selected on a
frame-by-frame basis by setting the S/F bit in the
Transmit Command and the Receive Frame De-
scriptor (see Figures 29, 30, 41, and 42). The Simpli-
fied memory structure offers a simple structure for
ease of programming (see Figure 8). All information
about a frame is contained in one structure; for ex-
ample, during reception the RFD and data field are
contained in one structure.

The Flexible memory structure (see Figure 9) has a
control field that allows thé programmer to specify
the amount of receive data the RFD will contain for
receive operations and the amount of transmit data
the Transmit Command Block will contain for trans-

" mit operations. For example, when the control field

in the RFD is set to 20 bytes during a reception, the
first 20 bytes of the data field are stored in the RFD
(6 Bytes of Destination Address, 6 Bytes of Source
Address, 2 Bytes of Length Field, and 6 Bytes of
Data), and the remainder of the data field is stored in
the Receive Data Buffers. This is useful for capturing
frame headers when header information is con-

_tained in the data field. The header information can

then be automatically stored in the RFD partitioned
from the Receive Data Buffer.

The control field can also be used for the Transmit
Command when the Flexible memory structure is
used. The quantity of data field bytes to be transmit-
ted from the Transmit Command Block is specmed
by the variable control field.
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Figure 7. Frame Reception in the RFA
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Figure 9. Flexible Memory Structure
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TRANSMITTING FRAMES

The 82596 executes high-level Action Commands
from the Command List in system memory. Action
Commands are fetched and executed in parallel with
the host CPU operation, thereby significantly improv-
ing system performance. The format of the Action
Commands is shown in Figure 10. Figure 28 shows
the 82586 mode, and Figures 29 and 30 shows the
command formats of the Linear and 32-bit Segment-
ed modes.

A single Transmit command contains, as part of the
command-specific parameters, the destination ad-
dress and length field of the transmitted frame and a
pointer to buffer area in memory containing the data
portion of the frame. The data field is contained in a
memory data structure consisting of a buffer de-
scriptor (BD) and a data buffer—or a linked list of
buffer descriptors and buffers—as shown in Figure
1.

Multiple data buffers can be chained together using
the BDs. Thus, a frame with a long data field can be
transmitted using several (shorter) data buffers
chained together. This chaining technique allows the
system designer to develop efficient buffer manage-
ment. :

The 82596 automatically generates the preamble
(alternating 1s and 0s) and start frame delimiter,
fetches the destination address and length field from
the Transmit command, inserts its unique address
as the source address, fetches the data field speci-
fied by the Transmit command, and computes and
appends the CRC to the end of the frame (see Fig-
ure 12). In the Linear and 32-bit Segmented mode
the CRC can be optionally inserted on a frame-by-
frame basis by setting the NC bit in the Transmit
Command Block (see Figures 29 and 30).

The 82596 can be configured to generate two types
of start and end frame delimiters—End of Carrier
(EOC) or HDLC. In EOC mode the start frame delimi-
ter is 10101011 and the end frame delimiter is indi-
cated by the lack of a signal after the last bit of the

frame check sequence field has been transmitted. In
EOC mode the 82596 can be configured to extend
short frames by adding pad bytes (7Eh) during trans-
mission, according to the length field. In HDLC mode
the 82596 will generate the 01111110 flag for the
start and end frame delimiters, and do standard bit
stuffing and stripping. Furthermore, the 82596 can
be configured to pad frames shorter than the speci-
fied minimum frame length by appending the appro-
priate number of flags to the end of the frame.

When a collision occurs, the 82596 manages the
jam, random wait, and retry processes, reinitializing
DMA pointers without CPU intervention. Multiple
frames can be sent by linking the appropriate num-
ber of Transmit commands together. This is particu-
larly useful when transmitting a message larger than
the maximum frame size (1518 bytes for Ethernet).

COMMAND STATUS
COMMAND

CONTROL
FIELDS

LINK FIELD" NEXT
(POINTER TO NEXT COMMAND) *T™ COMMAND

PARAMETER FIELD
(COMMAND=-SPECIFIC
PARAMETERS)

290219-10

Figure 10. Action Command Format
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Figure 11. Data Buffer Descriptor and
Data Buffer Structure
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RECEIVING FRAMES

To reduce CPU overhead, the 82596 is designed to
receive frames without CPU supervision. The host
CPU first sets aside an adequate receive buffer
space and then enables the 82596 Receive Unit.
Once enabled, the RU watches for arriving frames
and automatically stores them in the Receive Frame
Area (RFA). The RFA contains Receive Frame De-
scriptors, Receive Buffer Descriptors, and Data Buff-
ers (see Figure 13). The individual Receive Frame
Descriptors make up a Receive Descriptor List
(RDL) used by the 82596 to store the destination
and source addresses, the length field, and the
status of each frame received (see Figure 14).

Once enabled, the 82596 checks each passing -
frame for an address match. The 82596 will recog-
nize its own unique address, one or more multicast
addresses, or the broadcast address. If a match is
found the 82596 stores the destination and source
addresses and the length field in the next available
RFD. It then begins filling the next available Data
Buffer on the FBL, which is pointed to by the current
RFD, with the data portion of the incoming frame. As
one Data Buffer is filled, the 82596 automatically
fetches the next DB on the FBL until the entire frame
is received. This buffer chaining technique is particu-
larly memory efficient because it allows the system
designer to set aside buffers to fit frames much
shorter than the maximum allowable frame length. If
AL-LOC = 1, or if the flexible memory structure is
used, the addresses and length field can be placed
in the receive buffer.

Once the entire frame is received without error, the
82596 does the following housekeeping tasks.

® The actual count field of the last Buffer Descrip-
tor used to hold the frame just received is updat-
ed with the number of bytes stored in the associ-
ated Data Buffer.

® The next available Receive Frame Descriptor is
fetched.

® The address of the next available Buffer Descrip-
tor is written to the next available Receive Frame
Descriptor.

® A frame received interrupt status bit is posted in
the SCB.

e An interrupt is sent to the CPU.

If a frame error occurs, for example a CRC error, the
82596 automatically reinitializes its DMA pointers
and reclaims any data buffers containing the bad

Figure 12. Frame Format

frame. The 82596 will continue to.receive frames
without CPU help as long as Receive Frame De-
scriptors and Data Buffers are available.

82596 NETWORK MANAGEMENT
AND DIAGNOSTICS

The behavior of data communication networks is .
normally very complex because of their distributed
and asynchronous nature. It is particularly difficult to
pinpoint a failure when it occurs. The 82596 has ex-
tensive diagnostic and network management func-
tions that help improve reliability and testability. The
82596 reports on the following events after each
frame is transmitted.

® Transmission successful.

¢ Transmission unsuccessful. Lost Carrier Sense.
® Transmission unsuccessful. Lost Clear to Send.
e Transmission unsuccessful. A DMA underrun oc-

curred because the system bus did not keep up
with the transmission.

e Transmission unsuccessful. The number of colli-
sions exceeded the maximum allowed.

e Number of Collisions. The number of collisions
experienced during the frame.

e Heartbeat Indicator. This indicates the presence
of a heartbeat during the last Interframe Spacing
(IFS) after transmission. ‘

When configured to Save Bad Frames the 82596
checks each incoming frame and reports the follow-
ing errors.

e CRC error. Incorrect CRC in a properly aligned
frame.

e Alignment error. Incorrect CRC in a misaligned
frame.

e Frame too short. The frame is shorter than the
value configured for minimum frame length.

e Qverrun. Part of the frame was not placed in
memory because the system bus did not keep up
with incoming data.

e Qut of buffer. Part of the frame was discarded
because of insufficient memory storage space.

¢ Receive collision. A collision was detected during
reception.

e Length error. A frame not matching the frame
length parameter was detected.
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Figure 14. Receive Frame Descriptor

1-131



intel

82596DX/SX

PRELIMINARY

NETWORK PLANNING AND
MAINTENANCE

To properly plan, operate, and maintain a communi-
cation network, the network management - entity
must accumulate information on network behavior.
The 82596 provides a rich set of network-wide diag-
nostics that can serve as the basis for a network
management entity. ’

Information on network activity is provided in the
status of each frame transmitted: The 82596 reports
the following activity indicators after each frame.

¢ Number of collisions. The number of collisions
the 82596 experienced while attempting to trans-
mit the frame.

® Deferred transmission. During the first transmis-
sion attempt the 82596 had to defer to traffic on
v the link.

The 82596 updates its 32-bit statistical counters af- -

ter each received frame that both passes address
filtering and is longer than the Minimum Frame
Length configuration parameter. The 82596 reports
the following statistics. :

¢ CRC errors. The number of well-aligned frames
that experienced a CRC error.

® Alignment errors. The number of misaligned
frames that experienced a CRC error.

* No resources. The number of frames that were
discarded because of insufficient resources for
reception. ‘

e Overrun errors. The number of frames that were

not completely stored in memory because the
system bus did not keep up with incoming data.

¢ Receive Collision counter. The number of colli-
sions detected during receive.

Short Frame counter. The number of frames that
were discarded because they were shorter than
the configured minimum frame length.

The 82596 can be configured to Promiscuous mode.
In this mode it captures all frames transmitted on the
network without checking the Destination Address.
This is useful when implementing a monitoring sta-
tion to capture all frames for analysis.

A useful method of capturing frame headers is to
use the Simplified memory mode, configure the
82596 to Save Bad Frames, and configure the
82596 to Promiscuous mode with space in the RFD

allocated for specific number of receive data bytes.
The 82596 will receive all frames and put them in the
RFD. Frames that exceed the available space in the
RFD will be truncated, the status will be updated,
and the 82596 will retrieve the next RFD. This allows
the user to capture the initial data bytes of each
frame (for instance, the header) and discard the re-
mainder of the frame.

The 82596 also has a monitor mode for network
analysis. During normal operation the receive func-
tion enables the 82596 to receive frames which pass
address filtering. These frames must have the Start
of Frame Delimiter (SFD) field and must be longer
than the absolute minimum frame length of 5 bytes
(6 bytes in case of Multicast address filtering). Con-
tents and status of the received frames are trans-
ferred to memory. The monitor function enables the
82596 to simply evaluate the incoming frames. The
82596 can monitor the frames that pass or do not
pass the address filtering. It can also monitor frames
which do not have the SFD fields. The 82596 can be
configured to only keep statistical information about
monitor frames. Three options are available in the
Monitor mode. These modes are selectable by the
two monitor mode configuration bits available in the
configuration command.

When the first option is selected, the 82596 receives
good frames that pass address filtering and trans-
fers them to memory while monitoring frames that
do not pass address filtering or are shorter than the
minimum frame size (these frames are not trans-
ferred to memory). When this option is used the
82596 updates six counters: CRC errors, alignment
errors, no .resource errors, overrun errors, short
frames, and total good frames received.

When the second option is selected, the receive
function is completely disabled. The 82596 monitors
only those frames that pass address filterings and
meet the minimum frame length requirement. When
this option is used the 82596 updates six counters:
CRC errors, alignment errors, total frames (good and
bad), short frames, collisions detected, and total
good frames. :

When the third option is selected, the receive func-
tion is completely disabled. The 82596 monitors all
frames, including frames that do not have a Start
Frame Delimiter. When this option is used the 82596
updates six counter (CRC errors, alignment errors,
total frames (good and bad), short frames, collisions
detected, and total good frames.

1-132



intel

82596DX/SX

PRIELINIUINARY

STATION DIAGNOSTICS
AND SELF-TEST

The 82596 provides a large set of diagnostic and
network management functions. These include inter-
nal and external loopback and time domain reflec-
tometry for locating fault points in the network cable.
The 82596 ensures software reliability by dumping
the contents of the 82596 internal registers into sys-
tem memory. The 82596 has a self-test mode that
enables it to run an internal self-test and place the
results in system memory.

82586 SOFTWARE COMPATIBILITY

The 82596 has a software-compatible state in which
all its memory structures are compatible with the
82586 memory structure. This includes all the Action
Commands, the Receive Frame Area (including the
RFD, Buffer Descriptors, and Data Buffers), the Sys-
tem Control Block, and the initialization procedures.
There are two minor differences between the 82596
in the 82586-Compatible memory structure and the
82586.

e When the internal and external loopback bits in
the Configure command are set to 11 the 82596
is in external loopback and the LPBK pin is acti-
vated; in the 82586 this situation would produce
internal loopback.

® During a Dump command both the 82596 and
82586 dump the same number of bytes; however,
the data format is different.

INITIALIZING THE 82596

A Reset command is issued to the 82596 to prepare
it for normal operation. The 82596 is initialized
through two data structures that are addressed by
two pointers, the System Configuration Pointer
(SCP) and the Intermediate System Configuration
Pointer (ISCP). The initialization procedure begins
when a Channel Attention signal is asserted after

- RESET. The 82596 uses the address of the double

word that contains the SCP as a default—
00FFFFF4h. Before the CA signal is asserted this
default address can be changed to any other avail-
able address by asserting the PORT pin and provid-
ing the desired address over the D31—-Dg4 pins of the
address bus. Pins D3—Dg must be 0010; i.e., any
alternative address must be aligned to 16 byte
boundaries. All addresses sent to the 82596 must be
word aligned, which means that all pointers and
memory structures must start on an even address
(Ag=1zero).

SYSTEM CONFIGURATION POINTER
(SCP)

The SCP contains the SYSBUS byte and the loca-
tion of the next structure of the initialization process,
the ISCP. The following parameters are selected in
the SYSBUS.

® The 82596 operation mode.

® The Bus Throttle timer triggering method.
® Lock enabled.

® Interrupt polarity.

Byte ordering is determined by the LE/BE pin.
LE/BE=1 selects little endian byte ordering and
LE/BE=0 selects big endian byte ordering. :

NOTE: .
In the following, X indicates a bit not checked in
82586 mode. This bit must be set to 0 in all other
modes.
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The following diagram illustrates the format of the SCP.

EVEN WORD

31 ODD WORD 16 15
XX XX X XXX SYSBUS 000O0O0OO0OOO0OO0O0OOOO0
XX XX XXX XXXXXXXXX|XXXXXXXXXXXXXXX

0
0 | OFFFFF4h
X |oFFFFFah.

AO|OFFFFFCh

A3l ..o A24|A23 ISCP ADDRESS
A3 A24 are not checked in 82586 mode.
), SN X areas are not checked in 82586 mode; they must be 0 in all other modes.

SYSBUS

23 ' - 16
Lo | 1 IINﬂLOCKITRGl M1|M0| X |

) Interrupt polarity
high

low

be zero.

0 = Interrupt pin is active

‘1 = Interrupt pin is active

-

"L . NoT cHEcKeD

: 82586 mode
: 32-Bit Segmented mode
: Linear mode

0
[o]
1
1 1 : Reserved

—'0..‘0

: internal triggering of the

Bus Throttle timers

: external triggering of the

Bus Throttle timers

: LOCK function enabled
: LOCK function disabled

ISCP ADDRESS— The physical address of the ISCP. In the 82586 mode, bits A31~A24 are conS|dered to

290219-14

Writing the Sysbus

Figure 15. The System Configuration Pointer

When writing the Sysbus byte it is important to pay attention to the byte order.
¢ When a Little Endian processor is used, the Sysbus byte is located at byte address 00FFFFF6h (or address

n+2 if an alternative SCP address n was programmed).

® When a processor using Big Endian byte ordering is used, the SYSBUS, alternative SCP, and ISCP ad-

dresses will be different.

® The Sysbus byte is located at 00FFFFF5h.
e If an alternative SCP address is programmed the SYSBUS byte should be at byte address n+ 1.
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INTERMEDIATE SYSTEM CONFIGURATION POINTER (ISCP)

The ISCP indicates the location of the System Control Block. Often the SCP is in ROM and the ISCP is in RAM.
The CPU loads the SCB address (or an equivalent data structure) into the ISCP and asserts CA. This Channel
Attention signal causes the 82596 to begin its initialization procedure and to get the SCB address from the
ISCP and SCP. In 82586 and 32-bit Segmented modes the SCP base address is also the base address of all
Command Blocks, Frame Descriptors, and Buffer Descriptors (but not buffers). All these data structures must
reside in one 64-kB segment; however, in Linear mode no such limitation is imposed.

The following diagram illustrates the ISCP format.

ODD WORD EVEN WORD
31 16 15 87 0
A15 SCB OFFSET AO BUSY - ISCP
];23 ) SCB BASE ADDRESS AO|ISCP + 4
T
0 0 0O OO0 0 0 —in82586 mode
A31 .. A24 — in all other modes
BUSY — Indicates that the 82596 is being initialized. The CPU sets the ISCP to 01h before it gives

the first CA to the 82596. The ISCP is cleared by the 82596 after the SCB base and offset
are read. Note that the most significant byte of the first word of the ISCP is not modified
when BUSY is cleared.

SCB OFFSET— This 16-bit quantity specifies the offset portion of the address of the SCB.

SCBBASE — Specifies the base portion of the address of the SCB. The base of SCB is also the base of
all 82596 Command Blocks, Frame Descriptors and Buffer Descriptors. In the 82586
mode, bits A31-A24 are considered to be zero.

Figure 16. The Intermediate System Configuration Pointer—82586 and 32-Bit Segmented Modes

ODD WORD EVEN WORD

31 16 15 87 0

I ....00 0]  BusY IScP

A31 . SCB ABSOLUTE ADDRESS ) AO|ISCP + 4
BUSY — Indicates that the 82596 is being initialized. The ISCP is set to 01h by the CPU before its

first CA to the 82596. It is cleared by the 82596 after the SCB address is read.
SCB ADDRESS— This 32-bit quantity specifies the physical address of the SCB.

‘Figure 17. The Intermediate System Conﬁguratlon Pointer—Linear Mode.

INITIALIZATION PROCESS

The CPU sets up the SCP, ISCP, and the SCB structures, and, if desired, an alternative SCP address. It also
sets BUSY to 01h. The 82596 is initialized when a Channel Attention signal follows a Reset signal, causing the
82596 to access the System Configuration Pointer. The sysbus byte, the operational mode, the bus throttle
timer triggering method, the interrupt polarity, and the state of LOCK are read. After reset the bus throttle
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timers are essentially disabled—the T-ON value is infinite, the T-OFF value is zero. After the SCP is read, the
82596 reads the ISCP and saves the SCB address. In 82586 and 32-bit Segmented modes: this address is
represented as a base address plus the offset (this base address is also the base address of all the control
blocks). In Linear mode the base address is also an absolute address. The 82596 clears BUSY, sets CX and
CNR to equal 1 in the SCB, clears the SCB command word, sends an interrupt to the CPU, and awaits another
Channel Attention signal. RESET configures the 82596 to its default state before CA is asserted.

CONTROLLING THE 82596DX/SX

The host CPU controls the 82596 with the commands, data structures, and methods described in this section.
The CPU and the 82596 communicate through shared memory structures. The 82596 contains two indepen-
dent units: the Command Unit and the Receive Unit. The Command Unit executes commands from the CPU,
and the Receive Unit handles frame reception. These two units are controlled and monitored by the CPU
through a shared memory structure called the System Control Block (SCB). The CPU and the 82596 use the
CA and INT signals to communicate with the SCB.

82596 CPU ACCESS INTERFACE (PORT)

The 82596 has a CPU access interface that allows the host CPU to do four things.
* Write an alternative System Configuration Pointer address.

* Write an alternative Dump area pointer and perform Dump.

* Execute a software reset.

¢ Execute a self-test.

The following events initiate the CPU access state.

® Presence of an address on the D31-D4 data bus pins.

* The D3-Dg pins are used to select one of the four functions.
¢ The PORT input pin is asserted, as in a regular write cycle.

NOTE
The SCP Dump and Self-Test addresses must be 16-byte aligned.

The 82596 requires two 16-bit write cycles for a port command. The first write holds the internal machines and
reads the first 16 bits, the second activates the PORT command and reads the second 16 bits.

The PORT Reset is useful when only the 82596 needs to be reset. The CPU must wait for 10-system and 5-se-
rial clocks before issuing another CA to the 82596; this new CA begins a new initialization process.

The Dump function is useful for troub|éshooting No Response problems. If the chip is in a No Response state,
the PORT Dump operation can be executed and a PORT Reset can be used to reinitialize the 82596 without
disturbing the rest of the system.

The Self-Test function can be used for board testing; the 82596 will execute a self-test and write the results to
memory. '
Table 2. PORT Function Selection

D3 v Dgooni Do

Function ' Addresses and Results D3 | D2 D4 Do
Reset A31 Don’t Care A4 0 0 0 0
Self-Test _ A31 Self-Test Results Address A4 0 0 0 1
SCP “A31 Alternative SCP Address A4 0 0 1 0
Dump A31 Dump Area Pointer A4 0 0 1 1
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MEMORY ADDRESSING FORMATS

The 82596 accesses memory by 32-bit addresses. There are two types of 32-bit addresses: linear and seg-
mented. The type of address used depends on the 82596 operating mode and the type of memory structure it
is addressing. The 82596 has three operating modes. .

* 82586 Mode
® A Linear address is a single 24-bit entity. Address pins Agi—Ao4 are always zero.
e A Segmented address uses a 24-bit base and a 16-bit offset.

e 32-bit Segmented Mode :
® A Linear address is a single 32-bit entity.

* A Segmented address uses a 32-bit base and a 16-bit offset. 1 '
NOTE 4

In the previous two memory addressing modes, each command header (CB, TBD, RFD, RBD, and SCB)
must wholly reside within one segment. If the 82596 encounters a memory structure that does not follow this
restriction, the 82596 will fetch the next contiguous location in memory (beyond the segment).

e Linear Mode
® A Linear address is a single 32-bit entity.
® There are no Segmented addresses.

Linear addresses are primarily used to address transmit and receive data buffers. In the 82586 and 32-bit
Segmented modes, segmented addresses (base plus offset) are used for all Command Blocks, Buffer Descrip-
tors, Frame Descriptors, and System Control Blocks. When using Segmented addresses, only the offset
portion of the entity being addressed is specified in the block. The base for all offsets is the same—that of the
SCB.
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LITTLE ENDIAN AND BIG ENDIAN BYTE ORDERING
The 82596 supports both Little Endian and Big Endian byte ordering for its memory structﬁres.

The 82596 supports Big Endian byte ordering for word and byte entities. Dword entities are not supported with
Big Endian byte ordering. This results in slightly different 82596 memory structures for Big Endian operation.
These structures are defined in the 32-Bit LAN Components User's Manual.

NOTE
All 82596 memory entities must be word or dword aligned.

An example of a double word entity is a frame descriptor command/status dword, whereas the raw data of the
frame are byte entities. Both 32- and 16-bit buses are supported. When a 16-bit bus is used with:Big Endian
memory organization, data lines D15-Dg are used. The 82596 has an internal crossover that handles these
swap operations. .

COMMAND UNIT (CU)

The Command Unit is the logical unit that executes Action Commands from a list of commands very similar to
a CPU program. A Command Block is associated with each Action Command. The CU is modeled as a logical
machine that takes, at any given time, one of the following states.

¢ Idle. The CU is not executing a command and is not associated with a CB on the list. This is the initial state.

¢ Suspended. The CU is not executing a. command; however, it is associated with a CB on the list. The
suspend state can only be reached if the CPU forces it through the SCB or sets the suspend bit in the RFD.

* Active. The CU is executing an Action Command and pointing to its CB.

The CPU can affect CU operation in two ways: by .issuing a CU Control Command or by setting bits in the
Command word of the Action Command. '

RECEIVE UNIT (RU)

The Receive Unit is the logical unit that receives frames and stores them in memory. The RU is modeled as a
logical machine that takes, at any given time, one of the following states.

¢ Idle. The RU has no memory resources and is discarding incoming frames. This is the initial state.

¢ No Resources. The RU has no memory resources and is discarding incoming frames. This state differs
from Idle in that the RU accumulates statistics on the number of discarded frames.

¢ Suspended. The RU has memory available for storing frames, but is discarding them. The suspend state
can only be reached if the CPU forces it through the SCB or sets the suspend bit in the RFD.

¢ Ready. The RU has memory available and is storing incoming frames.

The CPU can affect RU operation in three ways: by issuing an RU Control Command, by setting bits in the
Frame Descriptor Command word of the frame being received, or by setting the EL bit of the current buffer’s
Buffer Descriptor. -

SYSTEM CONTROL BLOCK (SCB)

The SCB is a memory block that plays a major role in communications between the CPU and the 82596. Such
communications include the following.

¢ Commands issued by the CPU
¢ Status reported by the 82596

Control commands are sent to the 82596 by writing them into the SCB and then asserting CA. The 82596
examines the command, performs the required action, and then clears the SCB command word. Control
commands perform the following types of tasks.

¢ Operation of the Command Unit (CU). The SCB controls the CU by specifying the address of the Command
Block List (CBL) and by starting, suspending, resuming, or aborting execution of CBL commands.
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e Operation of the Bus Throttle. The SCB controls the Bus Throttle timers by providing them with new values
and sending the Load and Start timer commands. The timers can be operated in both the 32-bit Segmented
and Linear modes.

¢ Reception of frames by the Receive Unit (RU). The SCB controls the RU by specifying the address of the
Receive Frame Area and by starting, suspending, resuming, or aborting frame reception.

e Acknowledgment of events that cause interrupts.
® Resetting the chip.

The 82596 sends status reports to the CPU via the System Control Block. The SCB contains four types of
status reports.

® The cause of the current interrupts. These interrupts are caused by one or more of the following 82596
events.

e The Command Unit completes an Action Command that has its / bit set.
e The Receive Unit receives a frame.
¢ The Command Unit becomes inactive.
e The Receive Unit becomes not ready.
o The status of the Command Unit.
o The status of the Receive Unit.
o Status reports from the 82596 regarding reception of corr'upted frames.

Events can be cleared only by CPU acknowledgment. If some events are not acknowledged by the ACK field
the Interrupt signal (INT) will be reissued after Channel Attention (CA) is processed. Furthermore, if a new
event occurs while an interrupt is set, the interrupt is temporarily cleared to trigger edge-triggered interrupt
controllers.

The CPU uses the Channel Attention line to cause the 82596 to examine the SCB. This signal is trailing-edge
triggered—the 82596 latches CA on the trailing edge. The latch is cleared by the 82596 before the SCB
" control command is read. )

31 ODD WORD 16 15 EVEN WORD 0
T T T I T T L T T T T T T T
ack . |x] cuc |r] RUC [x x x x] stat [o] cus Jo| Rus Jo o o olscs
1 1 1 1 1 1 1 1 1 1 1 1 1 L
RFA OFFSET CBL OFFSET SCB + 4
ALIGNMENT ERRORS CRC ERRORS SCB + 8
OVERRUN ERRORS RESOURCE ERRORS SCB + 12

Figure 18. SCB—82586 Mode

31 ODD WORD 16 15 EVEN WORD 0
T T T T T T T T T T L T T 1 T
ack . |o] cuc |R| ruc Jo o0 o o| 'stat. Jo] Cus [T] 'mus’ o o o]scs
1 1 1 1 1 1 1 L 11 - 1 1 - 1 s
RFA OFFSET CBL OFFSET SCB + 4
' CRC ERRORS ' SCB + 8
ALIGNMENT ERRORS SCB + 12
RESOURCE ERRORS (*) SCB + 16
OVERRUN ERRORS (*) SCB + 20
RCVCDT ERRORS () ’ SCB + 24
SHORT FRAME ERRORS SCB + 28
T-ON TIMER [ T-OFF TIMER SCB + 32

*In MONITOR mode these counters change function

Figure 19. SCB—32-Bit Segmented Mode /
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31 ODD WORD 16 15 EVEN WORD 0
T T T T T T T T T T T T
[o] €uc [R[ RUC o o o of Istat. Jo] cus [7] 'mus’ [o o olscs
COMMAND BLOCK ADDRESS . SCB + 4
RECEIVE FRAME AREA ADDRESS : SCB + 8
CRC ERRORS SCB + 12
ALIGNMENT ERRORS SCB + 16
RESOURCE ERRORS (*) SCB + 20
OVERRUN ERRORS (*) SCB + 24
RCVCDT ERRORS (*) SCB + 28
SHORT FRAME ERRORS SCB + 32
T-ON TIMER I T-OFF TIMER SCB + 36
*In MONITOR mode these counters change function

Figure 20. SCB—Linear Mode

Command Word
31 16

| ACK [ o] cic | m| RUC O 0 o0 o0 |scB+2

These bits specifiy the action to be performed as a result of a CA. This word is set by the CPU and cleared by
the 82596. Defined bits are: '

Bit 31 ACK-CX — Acknowledges that the CU completed an Action Command.

Bit 30 ACK-FR — Acknowledges that the RU received a frame.

Bit 29 ACK-CNA — Acknowledges that the Command Unit became not active.

Bit 28 ACK-RNR — Acknowledges that the Receive Unit became not ready.

Bits 24-26 CUC — (3 bits) This field contains the command to the Command_ Unit. Valid values are:

0 — NOP (does not affect current state of the unit).

1  — Start execution of the first command on the CBL. If a command is executing,
complete it before starting the new CBL. The beginning of the CBL is in CBL

A OFFSET (address).

2 — Resume the operation of the Command Unit by executing the next command.
This operation assumes that the Command Unit has been previously sus-
pended.

3 — Suspend execution of commands on CBL after current command is complete.

4 — Abort current command immediately. /

5 — Loads the Bus Throttle timers so they will be initialized with their new values
after the active timer (T-ON or T-OFF) reaches Terminal Count. If no timer is
active new values will be loaded immediately. This command is not valid in
82586 mode.

6 — Loads and immediately restarts the Bus Throttle timers with their new values.
This command is not valid in 82586 mode.

7 — Reserved.
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Bits 20-22 RUC — (3 bits) This field contains the command to the Receive Unit. Valid values are:
0 — NOP (does not alter current state of unit).
1 — Start reception of frames. The beginning of the RFA is contained in the RFA
OFFSET (address). If a frame is being received complete reception before
starting.
2 — Resume frame reception (only when in suspended state).
3 — Suspend frame reception. If a frame is being received complete its reception
before suspending.
4  — Abort receiver operation immediately.
5-7 — Reserved.
Bit 23 RESET — Reset chip (logically the same as hardware RESET).
Status Word
15 0
| 7 star 0 Jo] Teust Jo] Tmssl Jo o o o] sc
82586 Mode
15 0
[ st ol “os | A T JT]o o o] se
32-Bit Segmented and Linear Modes
Indicates the status of the 82596. This word is modified only by the 82596. Defined bits are:
Bit 15 CX — The CU finished executing a command with its / (interrupt) bit set.
Bit 14 FR — The RU finished receiving a frame. '
Bit 13 CNA — The Command Unit left the Active state.
Bit 12 RNR — The Receive Unit left the Ready state.
Bits 8—-10 CUS — (8 bits) This field contains the status of the command unit. Valid values are:
0 —Ide
1 — Suspended
2 — Active
3-7 — Not used
Bits 4-7 RUS — This field contains the status of the receive unit. Valid values are:

Oh (0000) — Idle
1h (0001) — Suspended

2h (0010) — No resources. This bit indicates both na resources due to lack of RFDs

in the RDL and no resources due to lack of RBDs in the FBL.

4h (0100) — Ready
8h (1000) — No more RBDs (not in the 82586 mode).

Ah (1010) — No resources due to no more RBDs. (Not in the 82586 mode.)

No other combinations are allowed.
Bit3T . — Bus Throttle timers loaded (not in 82586 mode).

SCB OFFSET ADDRESSES
CBL Offset (Address)

In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the
first Command Block on the CBL. In Linear mode it is a 32-bit linear address for the first Command Block on

the CBL. It is accessed only if CUC equals Start.
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RFA Offset (Address)

In 82586 and 32-bit Segmented modes this 16-bit quantity indicates the offset portion of the address for the
Receive Frame Area. In Linear mode it is a 32-bit linear address for the Receive Frame Area. It is accessed
only if RUC equals Start.

SCB STATISTICAL COUNTERS

Statistical Counter Operation

¢ The CPU is responsible for clearing all error counters before initializing the 82596. The 82596 updates
these counters by reading them, adding 1, and then writing them back to the SCB.

¢ The counters are wraparound counters. After reaching FFFFFFFFh the counters wrap around to zero.

® The 82596 updates the required counters for each frame. It is possible for more than one counter to be
updated; multiple errors will result in all affected counters being updated.

® The 82596 executes the read-counter/increment/write-counter operation without relinquishing the bus
(locked operation). This is to ensure that no logical contention exists between the 82596 and the CPU due
to both attempting to write to the counters simultaneously. In the dual-port memory configuration the CPU
should not execute any write operation to a counter if LOCK is asserted.

e The counters are 32-bits wide and their behavior is fully compatible with the IEEE 802.3 standard. The
82596 supports all relevant statistics (mandatory, optional, and desired) through the status of the transmit
and receive header and directly through SCB statistics.

CRCERRS

This 32-bit quantity contains the number of aligned frames discarded because of a CRC error. This counter is .
updated, if needed, regardless of the RU state.

ALNERRS

This 32-bit quantity contains the number of frames that both are misaligned (i.e., where CRS deasserts on a
nonoctet boundary) and contain a CRC error. The counter is updated, if needed, regardless of the RU state.

SHRTFRM

This 32-bit quantity contains the number of received frames shorter than the minimum frame length.
The last three counters change function in monitor mode.

RSCERRS

This 32-bit quantity contains the number of good frames discarded because there were no resources to
contain them. Frames intended for a host whose RU is in the No Receive Resources state, fall into this
category. This counter is updated only if the RU is in the No Resources state. When in Moniitor mode this
counter counts the total number of frames

OVRNERRS

This 32-bit quantity contains the number of frames known to be lost because the local system bus was not
available. If the traffic problem lasts longer than the duration of one frame, the frames that follow the first are
lost without an indicator, and they are not counted. This counter is updated, if needed, regardiess of the RU
state.

RCVCDT

This 32-bit quantity contains the number of collisions detected during frame reception. In Monitor mode this
counter counts the total number of good frames.
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ACTION COMMANDS AND OPERATING MODES

This section lists all the Action Commands of the Command Unit Command Block List (CBL). Each command
contains the Command field, the Status and Control fields, the link to the next Action Command, and any
command-specific parameters. There are three basic types of action commands: 82596 Configuration and
Setup, Transmission, and Diagnostics. The following is a list of the actual commands.

e NOP ® Transmit
¢ Individual Address Setup e TDR

e Configure e Dump

e MC Setup ' e Diagnose

The 82596 has three addressing modes. In the 82586 mode all the' Action Commands look exactly like those
of the 82586.

e 82586 Mode. The 82596 software and memory structure is compatible with the 82586.
e 32-Bit Segmented Mocde. The 82596 can access the entire system memory and use the two new memory

structures—Simplified and Flexible—while still using the segmented approach. This does not require any
significant changes to existing software.

¢ Linear Mode. The 82596 operates in a flat, linear, 4 gigabyte memory space without segmentation. It can
also use the two new memory structures.

In the 32-bit Segmented mode there are some differences between the 82596 and 82586 action commands;
mainly in programming and activating new 82596 features. Those bits marked “‘don’t care” in the compatible
mode are not checked; however, we strongly recommend that those bits all be zeroes; this will allow future
enchancements and extensions. :

In the Linear mode all of the address offsets become 32-bit address pointers. All new 82596 features are
accessible in this mode, and all bits previously marked “don’t care” must be zeroes.

The Action Commands, and all other 82596 memory structures, must begin on even byte boundaries, i.e., they
must be word aligned.
NOP

This command results in no action by the 82596 except for those performed in the normal command process-
ing. It is used to manipulate the CBL manipulation. The format of the NOP command is shown in Figure 21.

NOP—82586 and 32-Bit Segmented Modes

31 ODD WORD 16 15 EVEN WORD 0
ELfs|1[x x x x x x x x x x]o o o[c|[Bfok]o 0 0 0 0 0 0 0 000 0 0o
X X X X X X X X X X X X X X X X|a15 LINK OFFSET Aoj4

NOP—Linear Mode :
31 \ ODD WORD 16 15 EVEN WORD 0

ELfs][1]o 0o 0 00 000 o0 oo o ofc[eloklo o 0o 0o oo 00000000
A31 LINK ADDRESS Ao|4
Figure 21
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where:

LINK POINTER — In the 82586 or 32-bit Segmented modes this is a 16-bit offset to the next Command
Block. In the Linear mode this is the 32-bit address of the next Command Block.

EL — If set, this bit indicates that this command block is the last on the CBL.
S — |f set to one, suspend the CU upon completion of this CB.

l — If set to one, the 82596 will generate an interrupt after execution of the command is
complete. If | is not set to one, the CX bit will not be set.

CMD (bits 16~18) — The NOP command. Value: Oh.
Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes).

C ‘ — This bit indicates the execution status of the command. The CPU initially resets it to zero
when the Command Block is placed on the CBL. Following a command Completlon the
82596 will set it to one.

B — This bit indicates that the 82596 is currently executing the NOP command. It is |mt|a|ly
reset to zero by the CPU. The 82596 sets it to one when execution begins and to zero
when execution is completed. This bit is also set when the 82596 prefetches the com-
mand.

. NOTE:
The C and B bits are modified in one operation.

OK . — Indicates that the command was executed without error. If set to one no error occurred
(command executed OK). If zero an error occur.

INDIVIDUAL ADDRESS SETUP

This command is used to load the 82596 with the Individual Address. This address is used by the 82596 for
inserting the Source Address during transmission and recognizing the Destination Address during reception.
After RESET, and prior to Individual Address Setup Command execution, the 82596 assumes the Broadcast
Address is the Individual Address in all aspects, i.e.:

e This will be the Individual Address Match reference.
* This will be the Source Address of a transmitted frame (for AL-LOC=0 mode only).

The format of the Individual Address Setup command is shown in Figure 22.

) 1A Setup—82586 and 32-Bit Segmented Modes
31 , ODD WORD 16 15 v EVEN WORD 0
sl i[x x x x x x x x x x]o o 1][c[Blok[a]o 0 0 0 0 0 0 0 0 0 0 0o
[INDIVIDUAL ADDRESS : 1st byte|A15 LINK OFFSET Aof4
| 6th byte 5th byte 4thbyte 3rd byte 8
1A Setup—Linear Mode .
31" ODDWORD - 16 15 . EVEN WORD 0
EL{s| 1o 0o 0 000000 o0floo 1][c|aloklalo 0 0 0o 00000000l
A31 _LINK ADDRESS » A0|4
4th byte ' 3rd byte INDIVIDUAL ADDRESS 1st byte 8
’ ' Gthbyte - - 5th byte c
Figure 22
where:
Iléllt\lg A(I;)IIDFéESS, — As per standard Command Block (see the NOP command for details)

A — Indicates that the command was abnormally terminated due to CU Abort control
: command. If one, then the command was aborted, and if necessary it should be
repeated. If this bit is zero, the command was not aborted. :

1-144



82596DX/SX PRELIMINARY

Bits 19-28 — Reserved (zero in the 32-bit Segmented and Linear modes).

CMD (bits 16—-18) — The Address Setup command. Value: 1h.
INDIVIDUAL ADDRESS — The individual address of the node, 0 to 6 bytes long.

\

The least significant bit of the Individual Address must be zero for Ethernet (see the Command Structure).
However, no enforcement of 0 is provided by the 82596. Thus, an Individual Address with 1 as its least
significant bit is a valid Individual Address in all aspects.

The default address length is 6 bytes long, as in 802.3. If a different length is used the |A Setup command
should be executed after the Configure command.

CONFIGURE

The Configure command loads the 82596 with its operating parameters. It allows changing some of the
parameters by specifying a byte count less than the maximum number of configuration bytes (12 in the 82586
mode, 16 in the 32-Bit Segmented and Linear modes). The 82596 configuration depends on its mode of
operation.

¢ |n the 82586 mode the maximum number of configuration bytes is 12. Any number larger than 12 will be
reduced to 12 and any number less than 4 will be increased to 4.

e The additional features of the serial side are disabled in the 82586 mode.

¢ |n both the 32-Bit Segmented and Linear modes there are four additional configuration bytes, which hold
parameters for additional 82596 features. If these parameters are not accessed, the 82596 will follow their
default values.

e For more detailed information refer to the 82596 User's Manual.

The format of the Configure command is shown in Figures 23, 24, and 25.

31 ODD WORD 16 15 EVEN WORD 0
elfs[1]x x x x x x x x x x]o 1 o]c|Blok[a]o 0 0 0 0 0 0 0 0 0 0 0lo
Byte 1 Byte 0 A15 LINK OFFSET Aoj4
Byte 5 Byte 4 Byte 3 Byte 2 8
Byte 9 Byte 8 Byte 7 Byte 6 1
X X X X X X X X X XX XXX XX|X XX XXX XX Byte 10 1

Figure 23. CONFIGURE—82586 Mode

31 ODD WORD 16 15 EVEN WORD 0

ELls[1]o 0 0000000 o0fo1ofc|Blox]alo 0 0 0 0 00000 0ol
Byte 1 Byte 0 A15 LINK OFFSET Ao|4
Byte 5 Byte 4 Byte 3 Byte 2 8
Byte 9 Byte 8 Byte7 Byte 6 12
Byte 13 Byte 12 Byte 11 Byte10 16

Figure 24. CONFIGURE—32-Bit Segmented Mode
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31 ~ ODD WORD 16 15 __EVENWORD 0
Els|1]o 0 0 0o 00000 ofo 1 ofc][eloalo 0 0 0 00000 00 oo
A31 LINK ADDRESS Aoj4
Byte 3 Byte 2. Byte 1 ) Byte 0 8
Byte 7 Byte 6 Byte 5 Byte 4 12
Byte 11 Byte 10 Byte 9 Byte 8 ) 16
X X X X X X X X XXX XXXXX Byte 13 ' Byte 12 20

Figure 25. CONFIGURE—Linear Mode

LINK ADDRESS, — As per standard Command Block (see the NOP command for details)
EL,B,C,I,S

A — Indicates that the command was abnormally terminated due to a CU Abort control com-
mand. If 1, then the command was aborted and if necessary it should be repeated. If this
bit is 0, the command was not aborted. .

Bits 19-28 — Reserved (zero in the 32-Bit Segmented and Linear Modes)
CMD (bits 16—-18) — The CONFIGURE command. Value: 2h.

The interpretation of the fields follows:

7 6 . 5. 4 - 83 2 1 0

[ | x | x | «x  BYTECOUNT
BYTE 0 ) :
BYTE CNT (Bits 0-3) Byte Count. Number of bytes, including this one, that hold pa-
rameters to be configured.
PREFETCHED (Bit 7) Enable the 82596 to write the prefetched bit in aII prefetch
RBDs.
NOTE:

The P bit is valid only in the new memory structure modes. In 82586 mode this bit is disabled
(i.e., no prefetched mark).

7 ‘ 0
| MONITOR E: X . FIFOLIMIT
BYTE 1 ) ‘
FIFO Limit (Bits 0-3) FIFO limit.
MONITOR # (Bits 6-7) Receive monitor options. If the Byte Count of the configure
i command is less than 12 bytes then these Monitor bits are
ignored.

DEFAULT: C8h

7 0
saver | 1 | o 0 - 0 0 o | o |
BYTE 2
SAV BF (Bit7) 0—Received bad frames are not saved in the memory.

1—Received bad frames are saved in the memory.
DEFAULT: 40h
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7 0
T T T T B
LOOP BACK PREAMBLE LENGTH | NOSRC ADDRESS LENGTH
MQDE . ADD INS , .

BYTE 3 _

ADR LEN (Bits 0-2) Address length (any kind).

NO SCR ADD INS (Bit 3) No Source Address Insertion.

In the 82586 this bit is called AL LOC.
PREAM LEN (Bits 4-5) Preamble length.

LP BCK MODE (Bits 6-7) Loopback mode.
DEFAULT: 26h

7 0
BOFMETD|  EXPONENTIALPRIORTY | o | LINEAR PRIORITY
BYTE 4
LIN PRIO (Bits 0-2) Linear Priority.
EXP PRIO (Bits 4-6) Exponential Priority.
BOF METD (Bit 7) Exponential Backoff method.
DEFAULT: 00h
7 0
T T T T T T T
. . . . INTER FRAME SPACING | .
BYTE 5
INTERFRAME SPACING Interframe spacing.
DEFAULT: 60h
7 0
T L T T T
. L SLOT TII\‘AE -Low \ .
BYTE 6
SLOT TIME (L) Slot time, low byte.
DEFAULT: 00h
7 0
T T T T T
| MAXIMUM RETRY NUMBER o ] SLOT TIME - HIGH
BYTE 7
SLOT TIME (H) Slot time, high part.
(Bits 0-2)
RETRY NUM (Bits 4-7) Number of transmission retries on collision.

DEFAULT: F2h
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7 . 0
PAD BIT CRC16/ NO CRC Tx ON " MAN/ BC PRM - |
STUFF CRC32 INSER NO CRS NRZ DIS MODE
BYTE 8 .
PRM (Bit 0) Promiscuous mode.
BC DIS (Bit 1) Broadcast disable.
MANCH/NRZ (Bit 2) Manchester or NRZ encoding. See specific t|m|ng require-
ments for TxC in Manchester mode.
TONO CRS (Bit3) Transmit on no CRS.
NOCRC INS (Bit 4) No CRC insertion.
CRC-16/CRC-32 (Bit 5) CRC type. -
BIT STF (Bit6) Bit stuffing.
PAD (Bit7) Padding.
DEFAULT: 00h
7 0
[ ooTSRC | COLLISIONDETECTFILTER | CRSSRC |~ CARRIER SENSE FILTER
BYTE9 ‘
CRSF (Bifs 0-2) Carrier Sense filter (length).
CRS SRC (Bit 3) Carrier Sense source.
CDTF (Bits 4-6) Collision Detect filter (length).
CDT SRC (Bit 7) Collision Detect source.
DEFAULT: 00h ‘
7 0
| ' ' ' MINIMUM FRAME LENGTH B ' j
BYTE 10 '
MIN FRAME LEN Minimum frame length.
DEFAULT: 40h
.7 ] ] 0
MON:ITOR I MC__ALL | CDBSAC AUTOTX ] CRCINM LNGFLD PRECRS
BYTE 11
PRECRS (Bit 0) Preamble until Carrier Sense
LNGFLD (Bit 1) Length field. Enables padding at the End-of-Carrier framing
(802.3).
CRCINM (Bit 2) Rx CRC appended to the frame in memory.
AUTOTX (Bit 3) Auto retransmit.
CDBSAC (Bit 4) Collision Detect by source address recognition.
MC__ALL (Bit 5) Enable to receive all MC frames.
MONITOR (Bits 6~7) Receive monitor options.

DEFAULT: FFH
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7 : 0

[ ocr | Fox | K DCR SLOT ADDRESS | N ]
BYTE 12 :
DCR SLOT ADDRESS Station index in DCR mode.
(Bits 0-5)
FDX (Bit 6) Enables Full Duplex operation.
DCR (Bit 7) Enables Deterministic collision resolution.
DEFAULT: 00h
7 0
| Dis_BOF | MuLT_ia | DCR NUMBER OF STATIONS '
BYTE 13
DCR NUMBER OF Number of stations in DCR mode.
STATIONS (Bits 0-5)
MULT_IA (Bit 6) Mulitiple individual address.
DIS__BOF (Bit 7) Disable the backoff algorithm.

DEFAULT: 3Fh

1-149



intal

82596DX/SX

PRELIMINARY

A reset (hardware or software) configures the 82596 according to the following defaults.

Table 4. Configuration Defaults

Parameter Default Value Units/Meaning

ADDRESS LENGTH **6  Bytes
A/L FIELD LOCATION 0 Locatedin FD

*  AUTO RETRANSMIT 1 Auto Retransmit Enable
BITSTUFFING/EOC 0 EOC
BROADCAST DISABLE 0  Broadcast Reception Enabled

* CDBSAC 1 Disabled
CDT FILTER 0 BitTimes
CDT SRC - 0  External Collision Detection -

* CRC IN MEMORY 1 CRC Not Transferred to Memory
CRC-16/CRC-32 **0 CRC-32
CRS FILTER 0 OBitTimes
CRS SRC 0 = External CRS

* DCR 0 Disable DCR Protocol

* DCR Slot Number 0 DCR Disabled

“* DCR Number of Stations 63 Stations

* DISBOF 0  Backoff Enabled
EXT LOOPBACK 0 Disabled
EXPONENTIAL PRIORITY **0  802.3 Algorithm
EXPONENTIAL BACKOFF METHOD **0  802.3 Algorithm

* FULL DUPLEX (FDX) 0 CSMA/CD Protocol (No FDX)
FIFO THRESHOLD 8  TX:32Bytes, RX: 64 Bytes
INT LOOPBACK 0 Disabled
INTERFRAME SPACING **96 Bit Times
LINEAR PRIORITY **0  802.3 Algorithm

* LENGTH FIELD 1 Padding Disabled
MIN FRAME LENGTH **64 Bytes

* MCALL 1 Disabled

* MONITOR 11 Disabled
MANCHESTER/NRZ 0 NRZ

*  MULTI 1A 0 Disabled
NUMBER OF RETRIES **15  Maximum Number of Retries
NO CRC INSERTION 0 CRC Appended to Frame
PREFETCH BIT IN RBD 0 Disabled (Valid Only in New Modes)
PREAMBLE LENGTH **7  Bytes

*  Preamble Until CRS 1 Disabled
PROMISCUOUS MODE 0  Address Filter On
PADDING 0 No Padding
SLOT TIME **512 Bit Times
SAVE BAD FRAME 0 Discards Bad Frames
TRANSMIT ON NO CRS 0 Disabled

NOTES:

1. This configuration setup is compatible with the IEEE 802.3 specification.
2. The Asterisk “*” signifies a new configuration parameter not available in the 82586.
3. The default value of the Auto retransmit configuration parameter is enabled (1).

4. Double Asterisk “**” signifies IEEE 802.3 requirements.
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MULTICAST-SETUP

This command is used to load the 82596 with the Multicast-1Ds that should be accepted. As noted previously,
the filtering done on the Multicast-IDs is not perfect and some unwanted frames may be accepted. This
command resets the current filter and reloads it with the specified Multicast-IDs. The format of the Multicast-
addresses setup command is:

31 ODD WORD 16 15 EVEN WORD 0

Elfs[1[x x x x x x x x x x]o 1 1]c]slok[aJo 0 0 0 0 0 0000 00

x| x MC COUNT A15 LINK OFFSET A0

4th byte 1st byte
MULTICAST ADDRESSES LIST

Nth byte

Figure 26. MC Setup—82586 and 32-Bit Segmented Modes

31 ODD WORD 16 15 EVEN WORD 0

EL/s|1]o 0 0000000 oo 1 1]c|slofalo 0 0o 0 0 0 0000 00
A31 "~ LINK ADDRESS A0
2nd byte . tstbytel X | x| MC COUNT

MULTICAST ADDRESSES LIST
Nth byte

Figure 27. MC Setup—Linear Mode

where:

LINK ADDRESS, — As per standard Command Block (see the NOP command for details)

EL,B,C, I, S

A — Indicates that the command was abnormally terminated due to a CU Abort control
' - command. If one, then the command was aborted and if necessary it should be

repeated. If this bit is zero, the command was not aborted.

Bits 19-28 — Reserved (0 in both the 32-Bit Segmented and Linear Modes).

CMD (bits 16-18) — The MC SETUP command vaiue: 3h.

MC-CNT - This 14-bit field indicates the number of bytes in the MC LIST field. The MC CNT

must be a multiple of the ADDR LEN; otherwise, the 82596 reduces the MC CNT to
the nearest ADDR LEN multiple. MC CNT=0 implies resetting the Hash table
which is equivalent to disabling the Multicast filtering mechanism.

MC LIST — A list of Multicast Addresses to be accepted by the 82596. The least significant bxt
of each MC address must be 1.

NOTE: }
The list is sequential; i.e., the most significant byte of an address is immediately followed by the least signifi-
cant byte of the next address

— When the 82596 is conflgured to recognize multiple Individual Address (Multi- IA) :
the MC-Setup command is also used to set up the ‘Hash table for the individual
address.

The least significant bit in the first byte of each IA address must be 0.
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TRANSMIT

This command is used to transmit a frame of user data onto the serial link. The format of a Transmit command
is as follows.

31 ' ODD WORD 16 15 EVEN WORD 0
ells[1[x x x x x x x x x x|1 o o[c|B] statusets | MAXCOLL 0
A5 - TBD OFFSET A0|A15 LINK OFFSET A0|4 -
4th byte '~ |DESTINATION ADDRESS 15t byte|8
LENGTH FIELD 6th byte 12

Figure 28. TRANSMIT—82586 Mode

31 ODD WORD 16 15 EVEN WORD 0
EL| s | 1 Jooo[nc]|sF[1 0 ofc[s] sratusemrs MAXCOLL 0
A15 TBD OFFSET ~ Aolat1s LINK OFFSET Aoj4
0 0 00000O0O0O0OO0O0O O O|EOFoO] TCB COUNT 8
4th byte DESTINATION ADDRESS . ~ 1st byte|12
LENGTH FIELD ' Sthbyte - ' 16

OPTIONAL DATA '

Figure 29. TRANSMIT—32-Bit Segmented Mode

31 ~ ODD WORD 16 15 EVEN WORD 0

EL| s |1 oJo o o[ Nc]|sF|1 0 0fc|B|] statusers |  maxcoLL 0

A31 ‘ LINK ADDRESS Aol4

31 ‘ TRANSMIT BUFFER DESCRIPTOR ADDRESS Aols
0 0 00000O0OGO0OGO0O0O 0 0|EOFO] TCBCOUNT 12
4th byte DESTINATION ADDRESS 15t byte|16
LENGTH FIELD 6th byte . ' 20

OPTIONAL DATA -

Figure 30. TRANSMIT—L.inear Mode

31 COMMAND WORD
e s |o|o[oLIo|o|o[—ch|SFl1 ojz
: T
0: No CRC Insertion disable; whenthe  0: Simplified Mode, all the Tx data is in
configure command is configured to the Transmit Command Block. The
not insert the CRC during Transmit Buffer Descriptor Address
transmission the NC has no effect. fieldis all 1s.
1: No CRC Insertion enable; whenthe  1: Flexible Mode. Data is in the TCB
configure command is configured to and in a linked list of TBDs.
insert the CRC during transmission
the CRC will not be inserted when
NC = 1.
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where:
EL,B,C, I, S
OK (Bit 13)
A (Bit12)

Bits 19-28

CMD (Bits 16-18)
Status Bit 11
Status Bit 10

Status Bit 9
Status Bit 8

Status Bit 7

Status Bit 6

Status Bit 5

MAX-COL
(Bits 3-0)
LINK OFFSET
TBD POINTER

DEST ADDRESS

LENGTH FIELD

~ TCB COUNT

EOF Bit

— As per standard Command Block (see the NOP command for details).
— Error free completion.

— Indicates that the command was abnormally terminated due to CU Abort control
command. If 1, then the command was aborted, and if necessary it should be
repeated. If this bit is 0, the command was not aborted.

— Reserved (0 in the 32-bit Segmented and Linear modes).
— The transmit command: 4h.
— Late collision. A late collision (a collision after the slot time is elapsed) is detected.

— No Carrier Sense signal during transmission. Carrier Sense signal is monitored
from the end of Preamble transmission until the end of the Frame Check Sequence
for TONOCRS =1 (Transmit On No Carrier Sense mode) it indicates that transmis-
sion has been executed despite a lack of CRS. For TONOCRS=0 (Ethernet
mode), this bit also indicates unsuccessful transmission (transmission stopped
when lack of Carrier Sense has been detected).

— Transmission unsuccessful (stopped) due to Loss of CTS.

— Transmission unsuccessful (stopped) due to DMA Underrun; i.e., the system did
not supply data for transmission.

— Transmission Deferred, i.e., transmission was not immediate due to previous link
activity.

— Heartbeat Indicator, Indicates that after a previously performed transmission, and
before the most recently performed transmission, (Interframe Spacing) the CDT
signal was monitored as active. This indicates that the Ethernet Transceiver Colli-

" sion Detect logic is performing properly. The Heartbeat is monitored during the
Interframe Spacing period.

— Transmission attempt was stopped because the number of collisions exceeded the
maximum allowable number of retries.

— The number of Collisions experienced during this frame. Max Col = 0 plus S5 = 1
indicates 16 collisions.

— As per standard Command Block (see the NOP for details).

— In the 82586 and 32-bit Segmented modes this is the offset of the first Tx Buffer
Descriptor containing the data to be transmitted. In the Linear mode this is the 32-
bit address of the first Tx Buffer Descriptor on the list. If the TBD POINTER is all 1s
it indicates that no TBD is used.

— Contains the Destination Address of the frame. The least sngmflcant bit (MC) indi-
cates the address type.

MC=0: Individual Address.
MC=1: Multicast or Broadcast Address.
If the Destination Address bits are all 1s this is a Broadcast Address.

— The contents of this 2-byte field are user defined. In 802.3 it contains the length of
the data field. It is placed in memory in the same order it is transmitted; i.e., most
significant byte first, least significant byte second.

— This 14-bit counter indicates the number of bytes that will be transmitted from the
Transmit Command Block, starting from the third byte after the TCB COUNT field
(address n+ 12 in the 32-bit Segmented mode, N+ 16 in the Linear mode). The
TCB COUNT field can be any number of bytes (including an odd byte), this allows
the user to transmit a frame with a header having an odd number of bytes. The
TCB COUNT field is not used in the 82586 mode.

— Indicates that the whole frame is kept in the Transmit Command Block. In the
Simplified memory model it must be always asserted.
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The interpretation of what is transmitted depends on the No Source Address insertion configuration bit and the
memory model being used.

NOTES

1. The Destination Address-and the Length Field are sequential of the Length Field immediately follows the
most significant byte of the Destination Address.

2. In case the 82596 is configured with No Source Address insertion bit equal to 0, the 82596 inserts its
configured Source Address in the transmitted frame.

¢ |n the 82586 mode, or when the Simplified memory model is used, the Destination and Length fields of the
transmitted frame are taken from the Transmit Command Block.

* |f the FLEXIBLE memory model is used, the Destination and Length fields of the transmitted frame can be
found either in the TCB or TBD, depending on the TCB COUNT.

3. If the 82596 is configured with the Address/Length Field Location equal to 1, the 82596 does not insert its
configured Source Address in the transmitted frame. The first (2 X Address Length) + 2 bytes of the
transmitted frame are interpreted as Destination Address, Source Address, and Length fields respectively.
The location of the first transmitted byte depends on the operational mode of the 82596

® In the 82586 mode, it is always the first byte of the first Tx Buffer.
¢ In both the 32-bit Segmented and Linear modes it depends on the SF bit and TCB COUNT:

'— In the Simplified memory mode the first transmitted byte is always the third byte after the TCB COUNT
field.

— In the Flexible mode, if the TCB COUNT is greater than 0 then it is the third byte after the TCB COUNT
field. If TCB COUNT equals 0 then it is first byte of the first Tx Buffer.

e Transmit frames shorter than six bytes are invalid. The transmission will be aborted (only in 82586 mode)
because of a DMA Underrun.

4. Frames which are aborted during transmission are jammed. Such an interruption of transmission can be
caused by any reason indicated by any of the status bits 8, 9, 10 and 12.

JAMMING RULES

1. Jamming will not start before completion of preamble transmission.
2. Collisions detected during transmission of the last 11 bits will not result in jamming.

The format of a Transmit Buffer Descriptor is:

82586 Mode :
31 ' ODD WORD 1615 13 EVEN WORD 0
NEXT TBD OFFSET [eor] x| SIZE (AGT COUNT) 0
X X X X X X X X TRANSMIT BUFFER ADDRESS 4
32-Bit Segmented Mode :
31 ODD WORD 1615 13 EVEN WORD 0
NEXT TBD OFFSET |eor] o] SIZE (ACT COUNT)
TRANSMIT BUFFER ADDRESS
Linear Mode »
31 ODD WORD 1615 13 EVEN WORD 0
0 0000000[000000O0oleOFo| SIZE (ACT COUNT) 0
NEXT TBD ADDRESS
TRANSMIT BUFFER ADDRESS 8
Figure 31
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where:

EOF — This bit indicates that this TBD is the last one associated with the frame being
, transmitted. It is set by the CPU before transmit.

SIZE (ACT COUNT) — This 14-bit quantity specifies the number of bytes that hold information for the

current buffer. It is set by the CPU before transmission.

NEXT TBD ADDRESS — In the 82586 and 32-bit Segmented modes, it is the offset of the next TBD on the
list. In the Linear mode this is the 32-bit address of the next TBD on the list. It is
meaningless if EOF=1.

BUFFER ADDRESS  — The starting address of the memory area that contains the data to be sent. In the
82586 mode, this is a 24-bit address (A31-A24 are considered to be zero). In the

32-bit Segmented and Linear modes this is a 32-bit address.

This operation activates Time Domain Reflectometry, which is a mechanism to detect open or short circuits on
the link and their distance from the diagnosing station. The TDR command has no parameters. The TDR
transmit sequence was changed, compared to the 82586, to form a regular transmission. The TDR bit stream
is as follows.

— Preamble
— Source address

— Another Source address (the TDR frame is transmitted back to the sending station,
so DEST ADR = SRC ADR).

— Data field containing 7Eh patterns.
— Jam Pattern, which is the inverse CRC of the transmitted frame.

Maximum length of the TDR frame is 2048 bits. If the 82596 senses collision while transmitting the TDR frame
it transmits the jam pattern and stops the transmission. The 82596 then triggers an internal timer (STC); the
timer is reset at the beginning of transmission and reset if CRS is returned. The timer measures the time
elapsed from the start of transmission until an echo is returned. The echo is indicated by Collision Detect going
active or a drop in the Carrier Sense signal. The following table lists the possible cases that the 82596 is able
to analyze.

Conditions of TDR as Interpreted by the 82596

. Transceiver Type Ethernet Non Ethernet
Condition
Carrier Sense was inactive for 2048-bit-time Short or Open on the NA
periods ) Transceiver Cable
Carrier Sense signal dropped Short on the Ethernet cable | NA
Collision Detect went active Open on the Ethernet cable | Open on the Serial Link
The Carrier Sense Signal did not drop or the No Problem No Problem
Collision Detect did not go active within
2048-bit time period

An Ethernet transceiver is defined as one that returns transmitted data on the receive pair and activates the
Carrier Sense Signal while transmitting. A Non-Ethernet Transceiver is defined as one that does not do so.
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The format of the Time Domain Reflectometer command is:
82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 EVEN WORD 0
EL{s |1 [x x x x x x x x x x[1 0 1]c|Bloklo 0 0 0 000000000
LNK|XVR| ET | ET | X TIME A15 LINK OFFSET AQ
OK |PRBJOPN|SRT, (11 bits) .
Linear Mode -

31 ODD WORD 16 15 EVEN WORD 0
eLls][1]o 0o 0000000 o010 1]c][afokfo 0o 0o 0o 0o 0o 0000000
A31 LINK ADDRESS A0
00000O0O0OOOOOGOGOOO|LNK|XVR| ET | ET |X TIME

OK | PRB | OPN | SRT (11 bits)

where:

LINK ADDRESS,
EL,B,GC, I, S

A

Bits 19-28
CMD (Bits 16-18)
TIME

LNK OK (Bit 15)
XCVR PRB (Bit 14)

ET OPN (Bit 13)

ET SRT (Bit 12)

Figure 32. TDR

— As per standard Command Block (see the NOP command for details).

— Indicates that the command was abnormally terminated due to CU Abort control
command. If one, then the command was aborted, and if necessary it should be
repeated. If this bit is zero, the command was not aborted.

— Reserved (0 in the 32-bit Segmented and Linear Modes).

— The TDR command. Value: 5h.

— An 11-bit field that specifies the number of TxC cyeles that elapsed before an echo
was observed. No echo is indicated by a reception consisting of “1s” only. Be-
cause the network contains various elements such as transceiver links, transceiv-
ers, Ethernet, repeaters etc., the TIME is not exactly proportional to the problems
distance.

— No link problem identified. TIME=7FFh.

— Indicates a Transceiver problem. Carrier Sense was inactive for 2048-bit time peri-
od. LNK OK=0. TIME="7FFh.

— The transmission line is not properly terminated. Collision Detect went active and
LNK OK=0. .

— There is a short circuit on the transmission line. Carrier Sense Signal dropped and
LNK OK=0.
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DUMP

This command causes the contents of various 82596 registers to be placed in a memory area specified by the
user. It is supplied as a 82596 self-diagnostic tool, and to provide registers of interest to the user. The format
of the DUMP command is:

82586 and 32-Bit Segmented Modes

3t ODD WORD 16 15 EVEN WORD 0
ELfs]x x x x x x x x x x|1 1 ofc[BJok[o 0 0 0 0 0 0 0.0 0000
A15 BUFFER OFFSET Ao[A15 LINK OFFSET A0

' Linear Mode 1
31 ODD WORD 16 15 EVEN WORD 0

elfs]i]x x x x x x x x x x[1 1 ofc|sfok[o 0 0 0 0 0 0 0 0000 0
A31 LINK ADDRESS A0
A31 BUFFER ADDRESS A0

Figure 33. Dump

where:

LINK ADDRESS, — As per standard Command Block (see the NOP command for details).

EL,B,C,1, S

OK — Indicates error free completion.

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes).

CMD (Bits 16-18) — The Dump command. Value: 6h.

BUFFER POINTER — In the 82586 and 32-bit Segmented modes this is the 16-bit-offset portion of the
dump area address. In the Linear mode this is the 32-bit linear address of the dump
area.

Dump Area Information Format

® The 82596 is not Dump compatible with the 82586 because of the 32-bit internal architecture. In 82586
mode the 82596 will dump the same number of bytes as the 82586. The compatible data will be marked
with an asterisk.

® |n 82586 mode the dump area is 170 bytes. .
e The dump area format of the 32-bit Segmented and Linear modes is described in Figure 35.
® The size of the dump area of the 32-bit Segmented and Linear modes is 304 bytes.

e When the dump'is executed by the Port command an extra word will be appended to the Dump Area. The
extra word is a copy of the Dump Area status word (containing the C, B, and OK bits). The C and OK bits
are set when the 82596 has completed the Port Dump command.
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EMACONTHOL REG.STER % :"I?LE:SZSQG is not Dump compatible
gg:i:gsgi ggiz z i gi with the 82586 because of the 32-bit
. internal architecture. In 82586 mode
CONFIGURE BYTES 7, 6 06 the 82596 will dump the same number
CONFIGURE BYTES 9, 8 08 of bytes as the 82586. The compati-
CONFIGURE BYTES 10 0A ble data will be marked with an aster-
I.A.BYTES 1, 0* oc isk.
I.A. BYTES 3, 2* OE **These bytes are not user defined,
I.A. BYTES 5, 4* 10 - results may vary from Dump com-
LAST T.X. STATUS® - 12 mand to Dump command.
T.X. CRC BYTES 1, 0* 14
T.X. CRC BYTES 3, 2* 16
R.X. CRCBYTES 1, 0* 18
R.X. CRCBYTES 3, 2* 1A
R.X. TEMP MEMORY 1, 0* 1C
R.X. TEMP MEMORY 3, 2* 1E
R.X. TEMP MEMORY 5, 4* . 20
LAST RECEIVED STATUS* 22
HASH REGISTER BYTES 1, 0* 24
HASH REGISTER BYTES 3, 2* 26
HASH REGISTER BYTES 5, 4* 28
HASH REGISTER BYTES 7, 6* 2A
SLOT TIME COUNTER* 2C
WAIT TIME COUNTER* 2E
MICRO MACHINE** 30
- REGISTER FILE
60 BYTES 6A
MICRO MACHINE LFSR** 6C
MICRO MACHINE 6E
FLAG ARRAY
. 14 BYTES 7A
QUEUE MEMORY** 7C
CU PORT .
8 BYTES 82
MICRO MACHINE ALU** 84
RESERVED** 86
M.M. TEMP A ROTATE R** 88
_M.M. TEMP A** 8A
T.X. DMA BYTE COUNT** 8C
M.M. INPUT PORT ADDRESS** 8E
T.X. DMA ADDRESS** 90
M.M. OUTPUT PORT** 92
R.X. DMA BYTE COUNT** 94
R.U. DMA ADDRESS** 96
M.M. OUTPUT PORT ADDRESS REGISTER** 98
RESERVED** 9A
BUS THROTTLE TIMERS 9C
DIU CONTROL REGISTER** 9E
RESERVED** A0
DMA CONTROL REGISTER** A2
BIU CONTROL REGISTER** A4
M.M. DISPATCHER REGISTER** A6
M.M. STATUS REGISTER** A8

Figure 34. Dump Area Format—82586 Mode
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31 0
CONFIGURE BYTES 5, 4,3, 2 00
CONFIGURE BYTES 9, 8,7, 6 04
CONFIGURE BYTES 13, 12, 11, 10 08
.A.BYTES 1,0 Lx X X X X X X X|oc
1.A.BYTES 5, 2 10
TX CRCBYTESO, 1 LAST T.X. STATUS 14
RX CRC BYTES 0, 1 TX CRC BYTES 3, 2 18
RX TEMP MEMORY 1, 0 RX CRC BYTES 3, 2 1C
R.X. TEMP MEMORY 5, 2 20
HASH REGISTERS 1, 0 LAST R.X. STATUS 24
HASH REGISTER BYTES 5, 2 28
SLOT TIME COUNTER HASH REGISTERS 7, 6 2C
RECEIVE FRAME LENGTH WAIT-TIME COUNTER 30
MICRO MACHINE** 34
REGISTER FILE NOTE: ) )
. *The 82596 is not Dump compatible
128 BYTES B0 with the 82586 because of the 32-bit
internal architecture. In 82586 mode
MICRO MACHINE LFSR** B4 the 82596 will dump the same number
MICRO MACHINE** B8 of bytes as the 82586. The compati-
ble data will be marked with an aster-
FLAG ARRAY isk.
. **These bytes are not user defined,
28 BYTES Do results may vary from Dump com-
M.M. INPUT PORT** D4 mand to Dump command.
16 BYTES EO
MICRO MACHINE ALU** E4
RESERVED** E8
M.M. TEMP A ROTATE R.** EC
M.M. TEMP A** FO
T.X. DMA BYTE COUNT** F4
M.M. INPUT PORT ADDRESS REGISTER** F8
T.X. DMA ADDRESS** FC
M.M. OUTPUT PORT REGISTER** 100
R.X. DMA BYTE COUNT** 104
M.M. OUTPUT PORT ADDRESS REGISTER** 108
R.X. DMA ADDRESS REGISTER** 10C
RESERVED** 110
BUS THROTTLE TIMERS 114
DIU CONTROL REGISTER** 118
RESERVED** 11C
DMA CONTROL REGISTER** 120
BIU CONTROL REGISTER** 124
M.M. DISPATCHER REG.** 128
M.M. STATUS REGISTER** 12C

Figure 35. Dump Area Format—Linear and 32-Bit Segmented Mode
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DIAGNOSE

The Diagnose Command triggers an internal self-test procedure that checks internal 82596 hardware, which
includes:

* Exponential Backoff Random Number Generator (Linear Feedback Shift Register).

® Exponential Backoff Timeout Counter.

® Slot Time Period Counter.

e Collision Number Counter.

¢ Exponential Backoff Shift Register.

® Exponential Backoff Mask Logic.

e Timer Trigger Logic.

This procedure checks the operatlon of the Backoff block, which resides in the serial side and is not easily
controlled. The Diagnose command is performed in two phases.

The format of the 82596 Diagnose command is:

82586 and 32-Bit Segmented Modes
31 ODD WORD 16 15 EVEN WORD 0
ells{ix x x x x x x x x x][1 1 1]c]slok]o]F]o 0 0 0 0 0 0 0 0 0 0
X X X X X X X X X X X X X X X X|a1s LINK OFFSET A0
’ Linear Mode
31 ODD WORD 16 15 EVEN WORD 0
Efs[1]o 0o 0000000 ot 1 1]c[elok]o]F[o 0 000000000
A31 LINK ADDRESS A0

" Figure 36. Diagnose

where:

LINK ADDRESS; — As per standard Command Block (see the NOP command for details).
EL,B,C IS ’

Bits 19-28 — Reserved (0 in the 32-bit Segmented and Linear Modes).

CMD (bits 16-18) — The Diagnose command. Value: 7h.

OK (bit 13) — Indicates error free completion.

F (bit 11) — Indicates that the self-test procedure has failed.

RECEIVE FRAME DESCRIPTOR

Each received frame is described by one Receive Frame Descriptor (see Figure 37). Two new memory
structures are available for the received frames. The structures are available only in the Linear and 32-bit
Segmented modes.
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L=

< RECEIVE FRAME AREA >
—* RFD 1
RFA R R

PoRTER » status | »| status _J—> STATUS —‘—> STATUS I—»{
STATISTICS b ham ]

10

COMMAND “ RECEIVE VALID EMPTY EMPTY EMPTY

BLOCK FRAME PARAMETERS

usT DESCRIPTORS

I RBD1 RBD2 | RBD3 RBD4 RBDS
(] I ACT=-cnt I 1 IACT—cn( I-—“ (1] lACT-cnt I Ol ACT=cnt —|——> "] I ACT-cnt —,—>
o

@ Gt @
RECEIVE
BUFFER
DESCRIPTORS ,
v v v L 2 v
VALID VALID
RECEIVE
BUFFERS DATA DATA
BUFFER 1 BUFFER 2 BUFFER 3 BUEFER 4 BUFFER 5
{4~ RECEIVE FRAME LIST >i¢ FREE FRAME LIST e |
' 290219-15

Figure 37. The Receive Frame Area

Simplified Mefnory Structure

The first is the Simplified memory structure, the data section of the received frame is part of the RFD and is
located. immediately after the Length Field. Receive Buffer Descriptors are not used with the Simplified struc-
ture, it is primarily used to make programming easier. If the length of the data area described in the Size Field
is smaller than the incoming frame, the following happens.

1. The received frame is truncated.
2. The No Resource error counter is updated.

3. If the 82596 is configured to Save Bad Frames the RFD is not reused; otherwise, the same RFD is used to
hold the next received frame, and the only action taken regarding the truncated frame is to update the
counter.

4. The 82596 continues to receive the next frame in the next RFD.

1-161




intd 82596DX/SX ) - PRELIMINARY

Note that this sequence is very useful for monitoring. If the 82596 is configured to Save Bad Frames, to
receive in Promiscuous mode, and to use the Simplified memory structure, any programmed length of received
data can be saved in memory.

The Simplified memory structure is shown in Figure 38.

SCB ,
STATUS TO COMMAND LIST
CBL < 'RECEIVE FRAME AREA >
POINTER 1 ' . ]
1 1 1
RFA 1 FD1 ' FD2 FD3 FD4 1
POINTER ' V- - H
STATUS STATUS STATUS STATUS
STATISTICS 1 1 1
: *— ' o *— o—] :
' sus ! , : ,
| THROTTLE H ' N
e a 1 1 L}
H ' 1 1 [ ' 1 1 H
1 ' 1 1 1 ' 1 1 )
RECEIVE ) VARIABLE N (] 1 1 1 1 1 f
FRAME ' DATA . 1 OEMPTY 1 1 EMPTY 1 1 EMPTY 1 .
DESCRIPTORS ' FIELD ' ! ! ! ! ! ! '
' ! 1 1 1 1 1 1 !
! ' ] 1 1 1 ' 1 J
! ! [ - [ — a [ ] 1
] 1 1
\4—— RECEIVE FRAME LIST >l - FREE FRAME LIST »
L] . 1]
290219-16

Figure 38. RFA Simplified Memory Structure:

Flexible Memory Structure

The second structure is the Flexible memory structure, the data structure of the received frame is stored in
both the RFD and in a linked list of Receive Buffers—Receive Buffer Descriptors. The received frame is placed
in the RFD as configured in the Size field. Any remaining data is placed in a linked list of RBDs.

The Flexible memory structure is shown in Figure 39.
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Buffers on the receive side can be different lengths. The 82596 will not place more bytes into a buffer than
indicated in the associated RBD. The 82596 will fetch the next RBD before it is needed. The 82596 will
attempt to receive frames as long as the FBL is not exhausted. If there are no more buffers, the 82596
Receive Unit will enter the No Resources state. Before starting the RU, the CPU must place the FBL pointer in
the RBD pointer field of the first RFD. All remaining RBD pointer fields for subsequent RFDs should be “1s.” If
the Receive Frame Descriptor and the associated Receive Buffers are not reused (e.g., the frame is properly
received or the 82596 is configured to Save Bad Frames), the 82596 writes the address of the next free RBD
to the RBD pointer field of the next RFD.

RECEIVE BUFFER DESCRIPTOR (RBD)

The RBDs are used to store received data in a flexible set of linked buffers. The portion of the frame’s data
field that is outside the RFD is placed in a set of buffers chained by a sequence of RBDs. The RFD points to
the first RBD, and the last RBD is flagged with an EOF bit set to 1. Each buffer in the linked list of buffers
related to a particular frame can be any size up to 214 bytes but must be word aligned (begin on an even
numbered byte). This ensures optimum use of the memory resources while maintaining low overhead. All
buffers in a frame are filled with the received data except for the last, in which the actual count can be smaller
than the allocated buffer space.

scB
TO COMMAND LIST
STATUS <+— RECEIVE FRAME AREA >
1

CBL ' ' ,
POINTER ' FD1 ' FD2 FD3 FD4 h
RFA —»| status : STATUS STATUS STATUS .
POINTER —> I T e l > l > I ’:
STATISTICS ° , © @ ° ,
1 1
! sus ! ! e !
| THROTTLE | CONTROL Vo 1 1 1 1 !
I H FIELD ! ' s ] 1 1 ' !
RECEIVE ' ' ! ! ! ! ' .
VARIABLE ' 1OEMPTY 1 1OEMPTY 1 1OEMPTY 1 !
FRAME DATA 1 ' i 1 1 1 1 !
DESCRIPTORS FIELD 1 H 1 ' ' 1 ' 1
1 1 1 1 1 1 1 1
1 ] 1 ] 1 1 1 '
1 - - - a b - a 1
1 I
] ]
I RBD1 RBD2 1 RBD3 RBD4 RBDS 1
1 > 1

1
1
1

RECEIVE
BUFFER

DESCRIPTORS 9 9

1
-

: I
tl
1
-
I
L_1
]

v v v v v
\[,)AAI.}'B EMPTY EMPTY EMPTY
RECEIVE
BUFFERS
BUFFER 1 BUFFER 2 BUFFER 3 BUFFER 4 BUFFER 5
:4-— RECEIVE FRAME LIST >'<¢ FREE FRAME LIST —m—————————,
290219-17

Figure 39. RFA Flexible Memory Structure
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31 ODD WORD ‘ 16 15 EVEN WORD ' 0

ELfs]x x x x x x x x x x x x x x|]c|sloklo]| staTUsBITS [0 0 0 0 0 o]0
A15 RBD OFFSET AolA15 - LINK OFFSET Ao|a

4th byte DESTINATION ADDRESS , 1stbyte|8
SOURGE ADDRESS 15t byte|6th byte ‘ 12
| sthbyte 4th byte 16
X X X X X X X X X X XXXXXX LENGTH FIELD 20

Figure 40. Receive Frame Descriptor—82586 Mode

31 0ODD WORD 16 15 EVEN WORD . 0

ELls]o 0o 0 0 0 0 0 0 0 olsFlo o o] c[BoK STATUS BITS 0
A15 RBD OFFSET Aola1s LINK OFFSET Aol4
olo] SIZE EOF| F | ACTUAL COUNT 8
4th byte DESTINATION ADDRESS 15t byte| 12
SOURCE ADDRESS x 1st byte|6th byte 16
6th byte .  lathbyte 20
‘ LENGTH FIELD 24
OPTIONAL DATA AREA

Figure 41. Receive Frame Descriptor—32-Bit Segmented Mode

31 ODD WORD 16 15 EVEN WORD 0
ELls[o 0 0 000 00 o0 o|sFlo o o] c[Blok STATUS BITS 0
131 LINK ADDRESS . - Ao|4
A31 . RECEIVE BUFFER DESCRIPTOR ADDRESS Aols
olo] SIZE EOF| F | ACTUAL COUNT 12
4th byte ' . DESTINATION ADDRESS '  1stbyte|16
SOURCE ADDRESS " 1stbyte| 6thbyte oo
6th byte 4th byte ) 24
LENGTH FIELD 28
OPTIONAL DATA AREA

Figure 42, Receive Frame Descriptor—Linear Mode
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where:
EL — When set, this bit indicates that this RFD is the last one on the RDL.
S — When set, this bit suspends the RU after receiving the frame.
SF — This bit selects between the Simplified or the Flexible mode.
0 — Simplified mode, all the RX data is in the RFD. RBD ADDRESS field is all
“1s.” .
1 — Flexible mode. Data is in the RFD and in a linked list of Receive Buffer De-
scriptors.
C — This bit indicates the completion of frame reception. It is set by the 82596.
B . — This bit indicates that the 82596 is currently receiving this frame, or that the 82596

is ready to receive the frame. It is initially set to 0 by the CPU. The 82596 sets it to
1 when reception set up begins, and to 0 upon completion. The C and B bits are
set during the same operation.

OK (bit 13) — Frame received successfully, without errors. RFDs with bit 13 equal to 0 are possi-
ble only if the save bad frames configuration option is selected. Otherwise all
frames with errors will be discarded, although statistics will be collected on them.

STATUS — The results of the Receive operation. Defined bits are,
Bit12:  Length error if configured to check length
Bit11:  CRC error in an aligned frame
Bit 10:  Alignment error (CRC error in misaligned frame)
Bit 9: Ran out of buffer space—no resources
Bit 8: DMA Overrun failure to acquire the system bus.
Bit 7: Frame too short.
Bit 6: No EOP flag (for Bit stuffing only)

Bit 5: When the SF bit equals zero, and the 82596 is configured to save bad
frames, this bit signals that the received frame was truncated. Otherwise

it is zero.
. Bits 2-4: Zeros
Bit 1: When it is zero, the destination address of the received frame matches

the 1A address. When it is 1, the destination address of the received
frame does not match the individual address. For example, a multicast
address or broadcast address will set this bit to a 1.

Bit 0: Receive collision, a collision is detected during reception.

LINK ADDRESS — A 16-bit offset (32-bit address in the Linear mode) to the next Receive Frame
Descriptor. The Link Address of the last frame can be used to form a cyclical list.

RBD POINTER — The offset (address in the Linear mode) of the first RBD containing the received
frame data. An RBD pointer of all ones indicates no RBD.

EOF — These fields are for the Simplified and Flexible memory models. They are exactly

F the same as the respective fields in the Receive Buffer Descriptor. See the next

SIZE section for detailed explanation of their functions.

ACT COUNT

MC — Multicast bit.

DESTINATION — The contents of the destination address of the receive frame. The field is 0 to 6

ADDRESS bytes long. ’

SOURCE ADDRESS — The contents of the Source Address field of the received frame. It is O to 6 bytes
long.
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LENGTH FIELD © — The contents of this 2-byte field are user defined. In 802.3 it contains the length of
‘the data field. It is placed in memory in the same order it is received, i.e., most
significant byte first, least significant byte second.

NOTES

1. The Destination address, Source address and Length fields are packed, i.e., one field immediately follows
the next.

2. The affect of Address/Length Location (No Source Address Insertion) conflguratlon parameter while re-
ceiving is as follows:

— 82586 Mode: The Destination address, Source address and Length field are not used, they are placed in
the RX data buffers.

— 32-Bit Segmented and Linear Modes: when the Simplified memory model is used, the Destination address,
Source address and Length fields reside in their respective fields in the RFD. When the Flexible memory
strucrture is used the Destination address, Source address, and Length field locations depend on the SIZE
field of the RFD. They can be placed in the RFD, in the RX data buffers, or partially in the RFD and the rest
in the RX data buffers, depending on the SIZE field value.

= 82586 Mode
31 0ODD WORD 16 15 EVEN WORD v 0
A15 NEXT RBD OFFSET Ao|EOF| F | ACTUAL GOUNT 0
X X X X X X X x|A23 RECEIVE BUFFER ADDRESS Aol4
X X X X X X X X X X X X X X x x|[eL][x] SIZE 8

32-Bit Segmented Mode
31 ODD WORD 16 15 EVEN WORD 0
A15 NEXT RBD OFFSET . Ao|eoF| F] ACTUAL COUNT 0
A31 RECEIVE BUFFER ADDRESS Ao|4
0 00000000000GOGO GOO|E|P] SIZE 8
Linear Mode

31 ODDWORD 1615 EVEN WORD 0
00000000 O0GO0O0GOGO0O0 0 0JEOFF| ACTUAL COUNT 0
A31 NEXT RBD ADDRESS Aol4
A3t ' RECEIVE BUFFER ADDRESS B Aols
© 0 0000000000000 QELP] SIZE

Figure 43. Receive Buffer Descriptor
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where: ‘

EOF — Indicates that this is the last buffer related to the frame. It is cleared by the CPU
before starting the RU, and is written by the 82596 at the end of reception of the
frame.

F — Indicates that this buffer has already been used. The Actual Count has no meaning

unless the F bit equals one. This bit is cleared by the CPU before starting the RU,
and is set by the 82596 after the associated buffer has been. This bit has the same
meaning as the Complete bit in the RFD and CB.

ACT COUNT — This 14-bit quantity indicates the number of meaningful bytes in the buffer. It is
cleared by the CPU before starting the RU, and is written by the 82596 after the
associated buffer has already been used. In general, after the buffer is full, the
Actual Count value equals the size field of the same buffer. For the last buffer of
the frame, Actual Count can be less than the buffer size.

NEXT BD ADDRESS — The offset (absolute address in the Linear mode) of the next RBD on the list. It is
meaningless if EL=1. -

BUFFER ADDRESS  — The starting address of the memory area that contains the received data. In the
82586 mode, this is-a 24-bit address (with pins A24-A31=0). In the 32-bit Seg-
mented and Linear modes this is a 32-bit address.

EL — Indicates that the buffer associated with this RBD is last in the FBL.

P — This bit indicates that the 82596 has already prefetched the RBDs and any change
in the RBD data will be ignored. This bit is valid only in the new 82596 memory
modes, and if this feature has been enabled during configure command. The
82596 Prefetches the RBDs in locked cycles; after prefetching the RBD the 82596
performs a write cycle where the P bit is set to one and the rest of the data remains
unchanged. The CPU is responsible for resetting it in all RBDs. The 82596 will not
check this bit before setting it.

SIZE — This 14-bit quantity indicates the size, in bytes, of the associated buffer. This quan-
tity must be an even number.
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ELECTRICAL AND TIMING CHARACTERISTICS

D.C. CHARACTERISTICS v
Tc = 0°C-85°C, Voc = 5V +10% CLK2 and LE/BE have MOS levels (see VpmiL, VMIH)-

All other signals have TTL levels (see V., Vi4, VoL, VoH)-

Symbol Parameter Min Max Units Notes
Vi Input Low Voltage (TTL) -0.3
ViH Input High Voltage (TTL) 2.0
VmiL Input Low Voltage (MOS) -0.3
VMIH Input High Voltage (MOS) 3.7
VoL Output Low Voltage (TTL) loL = 4.0 mA(")
VeiL RxC, TxC Input Low Voltage:
VoiH RxC, TxC Input High Voltage
VOH Output High Voltage (TTL) loH = 0.9mA-1 mA(1)
I Input Leakage Current HA 0<VN<Vce
Lo Output Leakage Current pA 0.45 < Voyt < Ve
Cin Capacitance of Input Buffe pF FC = 1 MHz
" Court Capacitance of Input/Qutput | = 12 pF FC = 1 MHz
Buffer N e )
CoLk 20 pF FC = 1 MHz
lcc Power Supply 150 “mA At 16 MHz
: for the 82596SX
lcc " Power Supply 200 mA At 25 MHz
Icc Power Supply 300 mA | At33MHz
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A.C. CHARACTERISTICS

82596DX/SX

82596DX INPUT/OUTPUT SYSTEM TIMINGS T¢ = 0°Cto +85° Voo = 5V £10%

These timings assume the C_on all outputs is 50 pF unless otherwise specified. C|_ can be 20 pF to 120 pF,
however, timings must be derated.

All timing requirements are given in nanoseconds.

Symbol Parameter 25 MHz Notes
Min Max
Operating Frequency 12 MHz 25 MHz CLK2/2

T CLK2 Period 20 40

T2 CLK2 High 3.7V

T3 CLK2 Low 0.8V

T4 CLK2 Rise Time — 0.8Vto 3.7V

T5 CLK2 Fall Time — 3.7V t0 0.8V

T13 CA and BREQ Setup Time 7 1,2,3

T14 CA and BREQ Hold Time 3 1,2,3
- T26 CA and BREQ, PORT Pulse Width 4T 3

T25 INT Valid Delay 1. 26

T6 BEx, LOCK, and A2-A31 Valid Delay 4 21

T7 BEx, LOCK, and A2-A31 Float Delay 4. 30

T8 W/R and ADS Valid Delay 4 21

T9 W/R and ADS Float Delay 4 30

T10 D0-D31 Write-Data Valid Delay 3 22

™ D0-D31 Write Data Float Delay 4 22

T27 D0-D31 CPU PORT Access Setup Time 7 2

T28 D0-D31 CPU PORT Access Hold Time 5 2

T29 PORT Setup Time ' 7 2

T30 PORT Hold Time 3 2

T17 RDY Setup Time 9 2

T18 RDY Hold Time 3 2

T19 D0-D31 READ Setup Time 7 2

T20 D0-D31 READ Hold Time 5 2

T12 HOLD Valid Delay 4 22

T21 HLDA Setup Time 10 1,2

T22a HLDA Hold Time 3 1,2

T23 RESET Setup Time 10 2

T24 RESET Hold Time 3 2

1-169




intgl

82596DX/SX

PRELIMINARY

A.C. CHARACTERISTICS (Continued)

82596DX INPUT/OUTPUT SYSTEM TIMINGS T¢ = 0°Cto +85°C, Voo = BV £5%

These timings assume the C|_ on all outputs is 50 pF unless otherwise specified. C|_ can be 20 pF to 120 pF,
however, timings must be derated.

Symbol

All timing requirements are given in nanoseconds.

33 MHz

Parameter Notes
. Min Max

Operating Frequency 12.5 MHz 33 MHz CLK2/2
T1 CLK2 Period 15 40
T2 CLK2 High 4.5 3.7V
T3 CLK2 Low 4.5 0.8V
T4 CLK2 Rise Time — L4 3.7V t0 0.8V
T5 CLK2 Fall Time —_ 4 0.8Vto 3.7V
T13 CA and BREQ Setup Time 7 1,2,3
T14 CA and BREQ Hold Time 3 1,2,3
T26 CA and BREQ, PORT Pulse Width 4T1 3
T25 INT Valid Delay ~ 1 20
T6 BEx, LOCK, and A2-A31 Valid Delay 4 15
T7 BEx, LOCK, and A2-A31 Float Delay 4 20
T8 W/R and ADS Valid Delay 4 15
T9 W/R and ADS Float Delay 4 20
T10 D0-D31 Write Data Valid Delaiy{ 3 19
T D0-D31 Write Data Float Delay 4 17
T27 D0-D31 CPU PORT Access Setup Time 5 2
T28 D0-D31 CPU PORT Access Hold Time 3 2
T29 PORT Setup Time 7 2
T30 PORT Hold Time 3 2
T17 RDY Setup Time 7 2
T18 RDY Hold Time 3 2
T19 D0-D31 READ Setup Time 5 2
T20 D0-D31 READ Hold Time 3 2
T12 HOLD Valid Delay 3 19
T21 HLDA Setup Time 8 1,2
T22a HLDA Hold Time 3 1,2
T23 RESET Setup Time 8 2
T24 RESET Hold Time 3 2
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A.C. CHARACTERISTICS (Continued)

82596SX INPUT/OUTPUT SYSTEM TIMINGS T¢ = 0°C to +85°C, Voo = 5V £10%

These timings assume the C_ on all outputs is 50 pF unless otherwise specified. C|_can be 20 pF to 120 pF,
however, timings must be derated.
All timing requirements are given in nanoseconds.

Symbol Parameter 20 MHz Notes
Min Max .

Operating Frequency 12.5 MHz 20 MHz CLK2/2
™ CLK2 Period 25 40
T2 CLK2 High 8 at2.0v
T3 CLK2 Low 8 at 2.0V
T4 CLK2 Rise Time — 8 0.8Vto 3.7V
T5 CLK2 Fall Time — 8 3.7V t0 0.8V
T13 CA and BREQ Setup Time 10 1,2,3
T14 CA and BREQ Hold Time 8 1,2,3
T26 CA and BREQ, PORT Pulse Width 4T1 3
T25 INT Valid Delay 1 ’ 35
T6 BHE, BLE, LOCK, BON, and A1-A31 4 30

Valid Delay
T7 BHE, BLE, LOCK, BON, and A1-A31 4 30

Float Delay
T8 W/R and ADS Valid Delay 4 26
T9 W/R and ADS Float Delay 4 30
T10 D0-D15 Write Data Valid Delay 4 38
T11 D0-D15 Write Data Float Delay 4 27
T27 D0-D15 CPU PORT Access Setup Time 9 2
T28 D0-D15 CPU PORT Access Hold Time 6 2
T29 PORT Setup Time 10 2
T30 PORT Hold Time 8 2
T17 RDY Setup Time 12 2
T18 RDY Hold Time 55 2
T19 D0-D15 READ Setup Time 9 2 ,
T20 D0-D15 READ Hold Time 6 2
T12 HOLD Valid Delay 4 28
T21 HLDA Setup Time . 15 1,2
T22a HLDA Hold Time 8 1,2
T23 RESET Setup Time 12 1,2
T24 RESET Hold Time 4 1,2
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A.C. CHARACTERISTICS (Continued)

82596SX INPUT/OUTPUT SYSTEM TIMINGS Tc = 0°Cto +85°C, Vg = 5V £10%

These timings assume the Cy_ on all outputs is 50 pF unless otherwise specnfled CL can be 20 pF to 120 pF,
however, timings must be derated.
All timing requirements are given in nanoseconds.

Symbol | Parameter 16 MHz Notes .
. ] Min "~ Max
Operating Frequency 12.5 MHz 16 MHz CLK2/2

T1 CLK2 Period 31 40

T2 CLK2 High 9 2.0V

T3 CLK2 Low ‘ 9 2.0V

T4 CLK2 Rise Time — 8 0.8Vto 3.7V

T5 CLK2 Fall Time — 3.7Vto 0.8V

T13 CA and BREQ Setup Time 11 1,2,3

T14 CA and BREQ Hold Time 1,2,3

T26 CA and BREQ, PORT Pulse Width : 3

T25 INT Valid Delay 40

T6 BHE, BLE, LOCK, BON, and A1-A31 Valid.Delay 36.

T7 BHE, BLE, LOCK, BON, and A1 -A31‘Float Delay. 4 40

T8 W/R and ADS Valid Delay 4. 33

T9 W/R and ADS Float Delay 4 35

T10 D0-D15 Write Data Valid Dela 4 .40

T11 .| D0-D15 Write Data FloafDBiay 4 35

T27 D0-D15 CPU PORT Access Setup;ﬁmb 9 2

T28 | DO-D15CPU PORT Access Hold Time 6 2

T29 PORT Setup Time:. 11 2

T30 PORT Hold Time- 8 2

T17 RDY Setup Time 19 2

T18 RDY Hold Time 6 2

T19 D0-D15 READ Setu ’T‘me 9 2

T20 -D0-D15.READ Hold Time 6 2

T12 HOLD Vahd@élay 4 .33

T21 15 1,2

T22a HLDA abld Tme 8 1,2

T23 RESET Setup Time 13 1,2

T24 RESET Hold Time 4 1,2
NOTES:

"1. RESET, HLDA, and CA are internally synchromzed This timing is to guarantee recognition at next clock for RESET,
HLDA, and CA.
2. All set-up, hold, and delay timings are at-the maximum frequency specification Fmax, and must be derated according to
the following equation for operation at lower frequencnes
Tderated = (Fmax/Fopr) X T
where:
Tderated = Specifies the value to derate the specification.
Fmax = Maximum operating frequency.
Fopr = Actual operating frequency.
T = Specification at maximum frequency.
This calculation only provides a rough estimate for derating the frequency. For more detailed information contact your Intel
sales office for the data sheet supplement.
3. CA is internally synchronized; if the setup and hold times are met then CA needs to be only 2 T1. BREQ and PORT are
not internally synchronized. BREQ must meet setup and hold times and need only be 2 T1 wide.
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TRANSMIT/RECEIVE CLOCK PARAMETERS

Symbol " Parameter . 20 MHz Notes
Min Max

T36 TXC Cycle 50 1,3

T38 “TxC Rise Time 5 1

T39 TxC Fall Time 5 1

T40 TXC High Time 19 1,3

T41 TxC Low Time 18 1,3

T42 TxD Rise Time . o 10 4

T43 TxD Fall Time : EEAR oo 10| 4

T44 TxD Transition |0 2,4

T45 TxC Low to TxD Valid L b 25 4,6

T46 TXC Low to TxD Transition =~~~ = [~ 25 2,4

T47 TXC High to TxD Transition R & 25 2,4

T48 TxC Low to TxD High (At End of Transition) . . 25 4

RTS AND CTS PARAMETERS T

T49 TXC Low to RTS Low, o 25 5

Time to Activate RTS" .

T50 CTS Low to TxC Low, CTS Setup Time 20

T51 TxC Low to CTS Invalid, CTS Hold Time 10 ,

T52 TXC Low to RTS High 25 5

RECEIVE CLOCK PARAMETERS ‘

T53 AXCCycle - 50 1,3
 T54 RXC Rise Time 1

T55 RxC Fall Time 1

T56 RxC High Time 19 1

T57 RxC Low Time 18 1

RECEIVED DATA PARAMETERS '

T58 RxD Setup Time o 20

T59 RxD Hold Time : 10 6
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TRANSMIT/RECEIVE CLOCK PARAMETERS (Continued)

Symbol Parameter : 20MHz Notes
Min Max
RECEIVED DATA PARAMETERS (Continued) i
T60 RxD Rise Time 10
T61 RxD Fall Time 10
CRS AND CDT PARAMETERS , o
T62 CDT Low to TxC HIGH oo 20
External Collision Detect Setup Time .

T63 TxC High to CDT Inactive, CDT Hold Time . |~ ~ 10
T64 CDT Lowto Jam Start .+ . i 10
T65 CRSLowtoTxCHigh, =~ 7 20

Carrier Sense Setup Time :
Te6 TXC High to CRS Inactive, CRS Hold Time 10
Te7 CRS High to.Jamming Start, . 12

(Internal Collision Detect) L
Te8 Jamming Period . - Y 11
Te9 CRS High to RxC High, . . 30 '

CRS Inactive Setup Time )
T70 RxC High to CRS High, 10

CRS Inactive Hold Time
INTERFRAME SPACING PARAMETERS
71 Interframe Delay : 9
EXTERNAL LOOPBACK-PIN PARAMETERS .
T72 ‘ TxC Low to LPBK Low T36
173 TxC Low to LPBK High T36 4
NOTES:

. Special MOS levels, VgL = 0.9V and Vg4 = 3.0V.
. Manchester only.
. Manchester. Needs 50% duty cycle.
.1 TTL load + 50 pF.
1 TTL load + 100 pF.
NRZ only.
. Abnormal end of transmission—CTS expires before RTS.
. Normal end to transmission.
. Programmable value:
T71 = N|pg ® T36
where: Njgg = the IFS configuration value
(if Njs is less than 12 then Njrg is forced to 12).
10. Programmable value:
T64 = (Ncpr ® T36) + xeT36
(If the collision occurs after the preamble)
where:
Ncpr = the collision detect filter configuration value, and
x = 12,13, 14, 0r 15
11. 768 = 32 T36
12. Programmable value:
T67 = (Ncsr® T36) + x*T36
where: Ncgr = the Carrier Sense Filter configuration value, and
x = 12,13, 14, or 15
13. To guarantee recognition on the next clock.

CONONAWN =
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82596DX/SX BUS OPERATION
The following figures show thae basic bus cycles for the 82596DX and 82596SX.

For more details refer to the 32-Bit LAN Components Manual.

CYCLE 1 CYCLE 2 CYCLE 3

&1

T

CLK2
(INPUT)

BE3-BEO, A31-A2,

W/R VALID 1 VALID 2 VALID 3
(OUTPUTS)
(OUTPA£19I'5) \_
v
(NPUT) TN\ L/ L/ L/

LOCK
(ouTPUT) VALID 1 VALID 2 VALID 3

- - IN1 - ao|es e of N2 ----* IN3 >--

D31-D0
(INPUT DURING READ)

D31-D0
(OUTPUT DURING WRITE) outt I X I ouT2 I X l ouTs ' o
, 290219-42
Figure 44. Basic 82596DX Bus Cycles
CYCLE 1 CYCLE 2 CYCLE 3
T1 T2 T T2 T1 T2
#1| 02| 61| 02| 01|02 61| 42| 61| 62| 81|62 61

CLK2
(INPUT)
BHE-BLE, A31=A1,

BON, W/R VALID 1 VALID 2 VALID 3
(OUTPUTS)
ADS

(OUTPUT) Y/ \_
RDY
(INPUT) _\__/ \.__/ \__/

oK

(oUTPU VALID 1 VALID 2 VALID 3
(INPUT DURING READ)
D15-D0

(OUTPUT DURING WRITE) outt [ X - ouT2 I X I ouTs I >
: 290219-43

Figure 45. Basic 82596SX Bus Cycles
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SYSTEM INTERFACE A.C. TIMING CHARACTERISTICS

The measurements should be done at: . ) .

® Tc = 0°C-85°C, Vg = 5V £10%, C = 50 pF unless otherwise specified.

o A.C. testing inputs are driven at 2.4V for a logic “1” and 0.45V for a logic “0”.
¢ Timing measurements are made at 1.5V for both logic “1” and “0".

¢ Rise and Fall time of inputs and outputs signals are measured between 0.8V and 2.0V respectively unless
otherwise specified. .

e All timihgs are relative to CLK2 crossing the 1.5V level.
¢ All A.C. parameters are valid only after 100 ps from power up.

3.7V -
. 2.0y
2.4V Y
0.8V
X— 1.5V Test Point —X :
0.45V CLK2
290219-18
I Ll 1
290219-19
Figure 46. CLK2 Timings

Two types of timing specifications are presented below:
1. Input Timing—minimum setup and hold times.
2. Output Timings—output delays and float times from CLK2 rising edge.

' Figure 45 defines how the measurements should be done:

2\
CLK2

) ‘ |<—Ts ——*Th-—l
X X 15v

290219-20

LEGEND:

Ts = Input Setup Time

Th = Input Hold Time

Tn = Minimum output delay or Mininum float delay
Tx = Maximum output delay or Maximum float delay

[l

Figure 47. Drive Levels and Measurements Points for A.C. Specifications
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INPUT WAVEFORMS

Ts = T18, T15, 717, T19, T21, T23, T27, T29, T3t
Th = T14,T16, T18, T20, T22, T22a, T24, T28, T30, T32

(PHI2) (PHIT)
CLK2
T3 T14
BREQ ' 1.5V
126

290219-21

Figure 48. CA and BREQ Input Timing

(PHI1)
CLK2 ‘

Tzs»l ns»l I
£C
)

lNT/m X I . Xt_1 -5V

290219-22

Figure 49. INT/INT Output Timing

(PHI 1)

o g

T2 T12
HOLD

r— T21—><T22a ->|
X ) 4

Figure 50. HOLD/HLDA Timings

(PHI 1)

HLDA

290219-23

(PHI2) (PHI1)
T AWAW AW AW
km» T18
A G X
T19 | T20
D31=-D0 k_‘m

290219-24

Figure 51. Input Setup and Hold Time
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CLK2

_ A31-A2,BEn,
HE, BLE, BON, LOCK (T6)

T1 (PHI1) (PHI2)

MAX

VALID n ‘VALID n+1

R
' MIN MAX

W/R, ADS VALID n X zzzzg ><VAL|D n+1
|-— T10
-~ | MIN MAX )
D31=-DO :xmx:
(0UTPUT) VALID DATA .
290219-25
Figure 52. Output Valid Delay Timing
; (PHI 1) (PHI2)
e —\_il—_\__7
. MIN MAX
__ A31-A2,BEn - FLOAT
BHE, BLE, BON, LOCK VALID n
MIN MAX
— FLOAT
W/R, ADS VALID n
MIN MAX
: - FLOAT
D31-D0 VALID n
(OUTPUT)
- 290219-26
Figure 53. Output Float Delay Timing
. (PHI 1) (PHI1)
. T29 —»{«T30-
: T26 —
PORT i
T27 —»=1«T28
D31-D0 ‘ 1.5V
200219-27

Figure 54. PORT Setup and Hold Time
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PHI1 ORPHI2|PHI 1 OR PHI 2 PHI2

CLK2 1.5V

T24
_RESET

290219-28

Figure 55. RESET Input Timing

éERIAL A.C. TIMING CHARACTERISTICS

38, T40 139
“154"“ TSG“" "Tss

3.0v

0.9V commm—

l«—T41
157
136

153 !

290219-29

Figure 56. Serial Input Clock Timing

SV VA WA WA WA W/ WA WA WA WA

RTS /
- CcTs
{oTsz» » {163 |«
ot \
—T66 F— |<T55-
CRS \ ] ’
i T64——i-—— 68— 67
TXD evmmmm— .---t---- .---T ----- rrccecccccneasne
4 v ’ L4 N
(174 P— . P . - N eememccccaeaaa-
T44
T™xD .::I... roq tomomee . pos secccas
\vd Ad Aod od \vd ’

(MANCHESTER) ves™es™ e ™ e e e c ™ AP 4 Sy
. 290219-30

Figure 57. Transmit Data Waveforms
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TxC
L'HS ‘ 152
RTS
150 171
L—TSO .
cTs

cot

N

T46—> [+

145 148
) TxD —\_/.---‘\’-----..v.-----
(NRZ) 143 (U T, VR

T47— l‘
TxD rmmmme -
(MANCHESTER) \_/| A . .PCX_X_/

T42 <T44—I

CRS

290219-31

=S

290219-33

290219-32

Figure 60. Receive Data Waveforms (CRS)
Figure 59. Receive Data Waveforms (NRZ2)
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OUTLINE DIAGRAMS

132 LEAD CERAMIC PIN GRID ARRAY PACKAGE INTEL TYPE A

SEATING
PLAN
o |
Dy Ay
S—ef f—
e Ll e
= T
! S €, @B (ALL PINS)
PIN csji‘:: i D
'o N '1_
L
oome
L 0 e __L
r SWAGGED
Z.29Rer. s}?ﬁi 1.02 per, DETAL
50 45° CHAMFER
(I:I%E)? %%%‘LEER) (3 PL PEANE
290219-36
Family: Ceramic Pin Grid Array Package
Symbol Millimeters Inches
Min Max Notes Min Max Notes
A 3.56 457 0.140 0.180
Aq 0.76 1.27 Solid Lid 0.030 0.050 Solid Lid
Ao 2.67 3.43 Solid Lid 0.105 0.135 Solid Lid
Az 114 1.40 0.045 0.055
B 0.43 0.51 0.017 10.020
D 36.45 37.21 1.435 1.465
D4 32.89 33.15 1.295 1.305
o1 2.29 2.79 0.090 0.110
L 2.54 3.30 0.100 0.130
132 . 132
S 127 2.54 0050 | 0100 |
ISSUE IWS 10/12/88
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,

Intel Case Outline Drawings
Plastic Quad Flat Pack (PQFP)

0.025 Inch (0.635mm) Pitch L
Symbol Description Min | Max | Min I Max | Min l Max | Min J‘Max "Min | Max | Min | Max |
N " |Leadcount 68 84 100 - 132 164 © 196
A Package Height 0.160|0.170{0.160]/0.170{0.160(0.170|0.160{0.170{0.160/0.170{0.160|0.170
A1 Standoff 0.020/0.030|0.020/0.030{0.020{0.030|0.020|0.030 0.020{0.030|0.020|0.030
D E Terminal Dimension |0.675|0.685|0.775/0.785|0.875|0.885[1.075|1.085|1.275(1.285|1.475|1.485
D1, E1 |Package Body 0.547|0.553{0.647|0.653|0.747{0.753|0.947|0.953|1.147(1.153|1.347(1.353
D2, E2 (Bumper Distance 0.697/0.703/0.797/0.803|0.897|0.903|1.097|1.103{1.297(1.303|1.497|1.503
D3, E3 |Lead Dimension 0.400 REF" | 0.500 REF | 0.600 REF | 0.800 REF | 1.000 REF | 1.200 REF
D4, E4 |Foot Radius Location|0.623|0.637(0.723(0.737|0.823 0.837(1.023/1.037|1.223 1.237|1.423|1.437
L1 Foot Length 0.020{0.030{0.020{0.030{0.020{0.030|0.020{0.030(0.020|0.030|0.020|0.030
Issue |IWS Preliminary 12/12/88 o , INCH

Symbol Description Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

N |Leadcount 68 84 .| 100 132 164 | 196

A~ |Package Height 4.06 | 4.32 | 4.06 | 4.32| 4.06 | 4.32 | 4.06 | 4.32 | 4.06 | 4.32 | 4.06 | 4.32

A1 Standoff . 0.51[0.76 | 0.51 | 0.76 | 0.51 | 0.76 | 0.51 | 0.76 | 0.51 | 0.76 | 0.51 | 0.76

D,E |Terminal Dimension |17.15|17.40|19.69|19.94|22.23|22.48|27.31|27.56|32.39|32.64|37.47|37.72

D1,E1 |Package Body ~ * |13.89|14.05|16.43(16.59|18.97|19.13|24.05(24.21|29.13|29.29|34.21|34.37

D2, E2 |Bumper Distance  |17.70|17.85[20.24|20.39|22.78|22.93|27.86|28.01|32.94|33.09|38.02|38.18

D3, E3 |Lead Dimension 10.16 REF | 12.70 REF | 15.24 REF | 20.32 REF | 25.40 REF | 30.48 REF

D4, E4 |Foot Radius Location|15.82(16.17(18.36(18.71|21.25|21.25|25.89|26.33|31.06|31.41|36.14/36.49)-
L1 FootLength 0.51|0.76 | 0.51 | 0.76 | 0.51 | 0.76 | 0.51 | 0.76 | 0.51 | 0.76 | 0.51| 0.76

Issue  |IWS Preliminary 12/12/88 ‘ mm
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[$]e.20 (098)®[c[A®-EO D]

[—BASE PLANE
= AL

E El

mm (inch)

o

-
©[0.20 (.808)® [c|A®-BO DO | CCISEATING PLANE
OJe.18 (.ped) ]

290219-37

Figure 61. Principal Dimensions and Datums

mm (inch)

7.25 (.01 M[c[A®-B®[0® |A
.82 MM/MM C(IN/IN) [A-B]

[
[
[2.25 (.81 ®[c[A®-B®[DO A
|.882 MM/MM (IN/IN) JA-B]

3.81 (.158) MAX TYP

SEE DETAIL M

"%
1.91 (.875) MAX TYP
©19.25 (010 ®]C[A®-BO[DO]
| [.g82 MmM/MM (ON/INY[D]

$[0.25 CAH®[C[A®-BO DG A
1 [.#82 MM/MM (IN/IND [D]

* 290219-38

Figure 62. Molded Details
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-:

SEE DETAIL L
SEE DETAIL J

mm (inch) 290219-39

Figure 63. Terminal Details
AY

[@]0.13 (.00 @ [C[A®-BB [D® JA
| 8.28 .o08)

-9.41 (.B16)
8.28 (.888)
T@.14 (.085)

8.31 (.012) = |=
2.20 (.008) —<—7‘:@
04{54 we
[®Te.20 (.008) @ [C[A®-BO 0O /A : 8 DEG.
: @ DEG.
mm (inch) o 290219-40
Detail J ) Detail L

Figure 64. Typical Lead
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1.32 (.052)
1.22 (.048)

8.98 (.@835) MIN.

E2
1.32 (.0852) |
1.22 (.948) L—"
2.83 (.088)
2.98 (.@835) MIN.:‘ 1,93 (.g78)
2.83 (.9808) =
1.93 €.076)
2 1
290219-41

mm (inch)

Figure 65. Detail M

REVISION HISTORY

The 82596 LAN Coprocessor data sheet version —003 contains updates and improvements to previous ver-
sions.

1. Updated A.C. Timings

2. Added Pin Cross Reference tables.
3. Added Bus Cycle figures.
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-- HIGH INTEGRATION LOCAL AREA

NETWORK CONTROLLER
m Integrates ISO La_yers 1and 2 ‘ m 2 Clocks per Data Transfer
—CMSRII(?/CD Medium Access Control m User Configurable
g ct)‘. Manchester. NRZI —Up to 2 Mb/s Bit Rates with On-chip
— Yn-Lhip Wanchester, Encoder/Decoder (High Integration
Encoding/Decoding

Mode) ,
— Up to 5 Mb/s with External Encoder/
Decoder (High Speed Mode)

— On-Chip Logic Based Collision
Detect and Carrier Sense

m Supports Mid-Range Industry Standard

LANs m No TTL Glue Required with iAPX 186
— StarLAN (IEEE 802.3 1BASES) and 188 Microprocessors
— IBM/PC Network-Baseband and m Network Management and Diagnostics
Broadband — Short or Open Circuit Localization
m High Level Command Interface — Station Diagnostics (External
Offloads the CPU ' Loopback)
oads the — Self Test Diagnostics
m Efficient Memory Use Via Multlple Internal Loopback
Buffer Reception User Readable Registers

The 82588 is a highly integrated CSMA/CD controller designed for cost sensitive, mid-range Local Area
Network (LAN) applications, such as personal computer networks.

At data rates of up to 2 Mb/s, the 82588 provides a highly integrated interface and performs: CSMA/CD Data
Link Control, Manchester, Differential Manchester or NRZ| encoding/decoding; clock recovery; Carrier Sense,
and Collision Detection. This mode is called “High Integration Mode.” In the 82588 “High Speed Mode”, the
user can transfer data at a rate of up to 5 Mb/s. In this mode the physical link functlons are done external to
the 82588.

The 82588 is available in a 28 pin DIP and 44 lead PLCC package and fabricated in Intel’s reliable HMOS 11 5
volt technology.

oxews o b vee
ad b owexi
W g b mr
ex g b neser
® d b eamx
o d b &
T T - o g bas
os d b s
p— ' 1 | o o b o ‘
el I8 ' csmaco  Je+—{ DECODER 29 b
STATUS . ‘I ] o1 h once
o0 b mex
P ' v | ] vis b v
RECEIVE ! COLLISION -
. K 1 “Fro MAC fe—-—] DETECTION . 23.1 161-2
ANk ! ! \ LoGIC Figure 2. 82588 Pin
v 1 [ 3 3
\ . Configuration (DIP)
]
TXD
CONTROLLER j—of ENCODER =
] rransmir cigulessls
I, b | PRS- E 31
| | f 654352 14443424140
1 1 , RXC [ m . 3o N
ne[Js 38 Jne
! ! A Rt ™ b= b4 =
) o710 N82588 36 ] RS/ Tk
S | ! | oe 11 sPor
: 1 ™ (TOP VIEW) B
o413 s3[]rs
o3[] 14 2 ]mo
SYSTEM INTERFACE DATA LINK s 318 m0
[ w £3 30[Jne
N7 29 )nc
SERIAL INTERFACE 18 19 20 2122 23 24 25 26 27 28

231161-1

SR

Figure 1. 82588 Block Diagram

231161-31
Figure 3. 82588 Pin
Configuration (PLCC)
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Table 1. Pin Description

Pin No.
Symbol Type Name and Function
DIP PLCC

D7 6 10 1/0 DATA BUS: The Data Bus lines are bi-directional three

D6 7 11 state lines connected to the system’s Data Bus for the

D5 8 12 transfer of data, commands, status and parameters.

D4 9 13

D3 10 14

D2 11 18

D1 12 19

DO 13 20

RD 5 9 1 READ: Together with CS, DACKO or DACKT, Read controls
data or status transfers out of the 82588 registers.

WR 3 4 | WRITE: Together with CS, DACKO or DACK1, Write
controls data or command transfers into the 82588
registers.

CS 2 3 | CHIP SELECT: When this signal is LOW, the 82588 is
selected by the CPU for transfer of command or status.
The direction of data flow is determined by the RD or WR
inputs.

CLK 4 5 | CLOCK: System clock. TTL compatible signal.

- RESET 25 40 | RESET: A HIGH signal on this pin will cause the 82588 to
terminate current activity. This signal is internally
synchronized and must be held HIGH for at least four Clock
cycles.

INT 26 41 o] INTERRUPT: Active HIGH signal indicates to the CPU that
the 82588 is requesting an interrupt.

DRQO 17 26 (0] DMA REQUEST (CHANNEL 0): This pin is used by the
82588 to request a DMA transfer. DRQO remains HIGH as
long as 82588 requires data transfers. Burst transfers are
done by having the signal active for multiple transfers.

DRQ1 18 27 (0] DMA REQUEST (CHANNEL 1): This pin is used by the
82588 to request a DMA transfer. DRQ1 remains HIGH as
long as 82588 requires data transfers. Burst transfers are
done by having the signal active or multiple transfers.

DACKO 1 2 | DMA ACKNOWLEDGE (CHANNEL 0): When LOW, this
input signal from the DMA Controller notifies the 82588 that
the requested DMA cycle is in progress. This signal acts
like chip select for data and parameter transfer using DMA
channel 0.

DACK1 27 42 | DMA ACKNOWLEDGE (CHANNEL 1): When LOW, this
input signal from the DMA controller notifies the 82588 that
the requested DMA cycle is in progress. This signal acts
like chip select for data and parameter transfer using DMA
channel 1.
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Table 1. Pin Description (Continued)

Symbol

Pin No.

DIP

PLCC

Type

. Name and Function

X1/X2

I/
X
O

15/16

15

16

24/25

24

25

- High Integration Mode

OSCILLATOR INPUTS: These inputs may be used to
connect a quartz crystal that controls the internal clock
generator for the serial unit.

X1 may also be driven by a MOS level clock whose
frequency is 8 or 16 times the bit rate of Transmit/Receive
data. X2 must be left floating if X1 has an external MOS
clock. : '

High Speed Mode

TRANSMIT CLOCK: This signal provides timing
information to the internal serial logic, depending upon the
mode of data transfer. For NRZ encoding, data is
transferred to the TxD pin on the HIGH to LOW clock
transition. For Manchester encoding the transmitted bit
center is aligned with the TxC LOW to HIGH transition.

RECEIVE CLOCK: This signal provides timing information
to the internal serial logic. NRZ data should be provided for
reception (RxD). The state of the RxD pin is sampled on
the HIGH to LOW transition of RxC. '

The operating mode of the 82588 is defined when
configuring the chip.

TCLK/CRS

24

36

In High Speed Mode, this pin is Carrier Sense, input CRS,
and is used to notify the 82588 that there is activity on the
serial link.

In High Integration Mode, this pin is Transmit Clock, TCLK,
and is used to output the transmit clock.

Q
=/
-]

23

35

COLLISION DETECT: This input notifies the 82588 that a
collision has occurred. It is sensed only if the 82588 is
configured for external Collision Detect (external circuitry is
then required for detecting the collision).

19

31

RECEIVE DATA: This pin receives serial data.

20

32

TRANSMIT DATA: This pin transmits data to the Serial
Link. This signal is HIGH when not transmitting.

21

33

REQUEST TO SEND: When this signal is LOW, the 82588
notifies an external interface that it has data to transmit. It
is forced HIGH after a reset and when transmission is
stopped.

22

34

CLEAR TO SEND: CTS enables the 82588 to start
transmitting data. Raising this signal to HIGH stops the
transmission.

28

1,43, 44

POWER: + 5V Supply

14

21,22,23

Ground
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Table 1. Pin Description (Continued)

Symbol Type

Name and Function

NC 6

NO CONNECT: These pins are reserved for future use.

FUNCTIONAL DESCRIPTION

High Integration Mode

The 82588 LAN Controller is a highly integrated
CSMA/CD controller for cost sensitive LAN applica-
tions such as personal computer networks. Included
on chip is a programmable CSMA/CD controller, an
NRZI and Manchester encoder/decoder with clock
recovery, and two collision detection mechanisms.
With the addition of simple transceiver line drivers or
RF Modem, the 82588 performs all the major func-
tions of the ISO Physical and Data Link Layers.

CSMA/CD Controller

The 82588 on-chip CSMA/CD controller is program-
mable, which allows it to operate in a variety of LAN
environments, including industry standards such as
StarLAN (IEEE 802.3 1BASES5) and the 2 Mb/s 1BM
PC Network (both baseband and broadband trans-
mission). Programmable parameters include:

— Framing (End of Carrier of SDLC)

— Address field length

— Station priority

— Interframe spacing

— Slot time

— CRC-32 OR CRC-16

Encoder]Decoder

The on-chip NRZI and Manchester encoder/decod-
er supports data rates up to 2 Mb/s. Manchester
encoding is typically used in baseband applications
and NRZI is used in broadband applications.

Collision Detection

One of the 82588's unique features is its on-chip
logic based collision detection. To ensure a high
probability of collision detection two mechanisms
are provided. The Code Violation method defines a
collision when a transition edge occurs outside the
area of normal transitions as specified by either the
Manchester or NRZI encoding methods. Bit Com-
parison method compares the signature of the trans-
mitted frame to the received frame signature (re-cal-
culated by the 82588 while listening to itself). If the
signatures are identical the frame is assumed to
have been transmitted without a collision.

System Interface

In addition to providing the functions necessary for
interfacing to the LAN, the 82588 has a friendly sys-
tem interface that eases the design effort. First, the
82588 has a high level command interface; that is
the CPU sends the 82588 commands such as
Transmit or Configure. This means the designer
does not have to write low level software to perform
these tasks, and it offloads the CPU in the applica-
tion. Second, the 82588 supports an efficient memo-
ry structure called Multiple Buffer Reception in which
buffers are chained together while receiving frames.
This is an important feature in applications with limit-
ed memory, such as personal computers. Third, the
82588 has two independent sixteen byte FIFO's,
one for reception and one for transmission. The FI-
FO’s allow the 82588 to tolerate bus latency. Finally
the 82588 provides an eight byte data path that sup-
ports up to 4 Mbytes/second using external DMA.
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Network Management & Diagnostics

The 82588 provides a rich set of diagnostic and net-
work management functions including: internal and

external loopback, channel activity indicators, op- - -

tional capture of all frames regardless of destination
address (Promiscuous Mode), capture of collided
frames, (if address matches), and time domain re-
- flectometry for locating fault points in the network
cable.. The 82588 register Dump command ensures
reliable  software by dumping the content of the
82588 registers into the system memory.

The next section will describe the 82588 system bus
interface, the 82588 network interface, and the
82588 internal architecture.

82588/Host CPU Interaction

The CPU communicates with the 82588 through the
system’s memory and 82588's on-chip registers.
The CPU creates a data structure in the memory,
programs the external DMA controller with the start
address and byte count of the block, and issues the
command to the 82588.

The 82588 is optimized for operating with the iAPX
186/188, but due to the small number of hardware
signals between the 82588 and the CPU, the 82588
can operate easily with other processors. The data
bus is 8 bits wide and there is no address bus.

Chip Select and Interrupt lines are used to communi-
cate between the 82588 and-the host as shown in
the Figure 3. Interrupt is used by the 82588 to draw

the CPU’s attention. The Chip Select is used by the

CPU to draw the 82588's attention.

There are two kinds of transfer over the bus: Com-
mand/Status and data transfers. Command/Status
transfers are always performed by the CPU. Data
transfers are requested by the 82588, and are typi-
caIIy performed by a DMA controller. The table given
in Figure 4 shows the Command/Status and data
transfer control signals.

The CPU writes to 82568 using CS and WR signals.
The CPU reads the 82588 status register using CS
and RD signals.

MEMORY ' CPU

4
( C 8 BIT SYSTEM BUS D) >
U

cs
DMA
CONTROLLER d25as
0
ACK1 D

LINE DRIVERS,

OR RF MODEM
| = D | | - —

SERIAL LINK

231161-3

Figure 3. 82588/HOST CPU Interaction

To initiate an operation like Transmit or Configure
(see Figure 5), a Write command from CPU to 82588
is issued by the CPU. A Read operation from CPU
gives the status of the 82588. Although there are
four status registers. they’re read using the same
port in a round robin fashion (Figure 6).

Any parameters or data associated with a command
are transferred between the memory and 82588 us-

* ing DMA. The 82588 has two data channels, each

having Request and Acknowledge lines. Typically
one channel is used to receive data and other to
transmit data and perform all the other initialization
and maintenance operations like Configure, Address
Set-Up, Diagnose, etc. The channels are identical
and can be used interchangeably.

When the 82588 requires access to. the memory for
parameter or data transfer it activates the DMA re-
quest lines and uses the DMA controller to achieve
the data transfer. Upon the completion of an opera-
tion, the 82588 interrupts the CPU. The CPU then
reads results of the operation (the status of the

82588). ‘
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Pin Name Function
Cs* RD WR
1 X X No transfer to/from Command/Status
0 1 1
0 0 0 lllegal
0 0 1 Read from status register
0 1 0 Write to Command register
DACKO[DACK1]* RD WR
1 X X No DMA transfer
0 1 1
0 0 0 lliegal
0 0 1 Data Read from DMA channel 0 [or 1]
0 1 0 Data Write to DMA channel 0 [or 1]

* Only one of CS, DACKO and DACKT may be active at any time.

COMMANDS
NOP
IA-SETUP
CONFIGURE
MC-SETUP
TRANSMIT
TDR

DUMP
DIAGNOSE
RETRANSMIT

Figure 4. Databus Control Signals and Their Functions

7

6 5 4 3

2 1

0

INT.
ACK.

PNTR CHNL

COMMANDS
] | |

VALUE

N O oA WD =

12

COMMAND REGISTER
COMMANDS

ABORT

RECEIVER-ENABLE

ASSIGN

NEXT BUF

RECEIVE-DISABLE
STOP-RECEPTION

RESET
FIXPTR

RLS PTR

Figure 5. Command Format and Operation Values
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7 6 5 4 3 2 1 0
Status 0 INT ROV | EXEC | CHNL EVENT
1 1 1
Status 1 RESULT 1
1
Status 2 RESULT 2
1
RCV BUFF CHNG | EXEC
Status 3 L RCV STATE NG, OF BUF oL | EXECSTATE
1 1 1
EVENTS VALUE (STATUS 0)

IA-SETUP-DONE - 1

CONFIGURE-DONE - 2

MC-SETUP-DONE — 3

TRANSMIT-DONE - 4

TDR-DONE — 5

DUMP-DONE — 6

DIAGNOSE-PASSED N

END OF FRAME — 8

REQUEST NEXT BUFFER — 9

RECEPTION ABORTED — 10

RETRANSMIT-DONE - 12

EXECUTION-ABORTED — 13

DIAGNOSE-FAILED — 15

Figure 6. Status Registers and Event Values

Transmitting a Frame

To transmit a frame, the CPU prepares a Transmit
Data Block in memory as shown in Figure 7. Its first
two bytes specify the length of the rest of the block.
The next few bytes (Up to 6 bytes long) contain the
destination address of the node it is being sent to.
The rest of the block is the data field. The CPU pro-
grams the DMA controller with the start address of
the block, length of the block and other control infor-
mation and then issues the Transmit command to
the 82588.

Upon receiving the command, the 82588 fetches the
first two bytes of the block to determine the length of
the block. If the link is free, and the first data byte
was fetched, the 82588 begins transmitting the pre-
amble and concurrently fetches the bytes from the
Transmit Data Block and loads them into a 16 byte
FIFO to keep them ready for transmitting. The FIFO
is a buffer between the serial and parallel part of the
82588. The on-chip FIFOs help the 82588 to tolerate

system bus latency as well as provide efﬂcuent us-
age of system bandwidth.

The destination address is sent out after the pream-
ble. This is followed by the source or the station indi-
vidual address, which is stored earlier on the 82588
using the IA-SETUP command. After that, the entire
information field is transmitted followed by a CRC
field calculated by the 82588. If during the transmis-
sion of the frame, a collision is encountered, then
the transmission is aborted and a jam pattern is sent
out after completion of the preamble. The 82588
generates an Interrupt indicating the experience of a
collision and the frame has to be re-transmitted. Re-
transmission is done by the CPU exactly as the
Transmit command except the Re-Transmit com-
mand keeps track of the number of collisions en-
countered. When the 82588 gets the Retransmit
command and the exponential back-off time is ex-
pired, the 82588 transmits the frame again. The
transmitted frame can be coded to either Manches-
ter, Differential Manchester or NRZI methods.
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Collision Detection

The 82588 eliminates the need for external collision
detection logic, in most applications, while easing or
eliminating the need for complex transceivers. Two
algorithms are used for collision detection: Bit Com-
parison and Code Violation. The Bit Comparison
-Method is useful in Broadband networks where
there are separate transmit and receive channels.
Bit Comparison compares the “signature” of the
transmitted data and received data at the end of the

collision window in any network configuration. This
algorithm calculates the CRC after a programmable
number of transmitted bits, holds this CRC in a regis-
ter, and compares it with received data’s CRC. A
CRC or ‘“signature” difference indicates a collision.
The code violation is detected if the encoding of the
received data has any bit that does not fit the encod-
ing rules. The code violation method is useful in
short bus topology and serial backplane applications
where bit attenuation over the bus is negligible.

BLOCK BYTE COUNT

DESTINATION ADDRESS

DATA FIELD

PREAMBLE
GENERATED BY 82588
SFD (BOF FLAG)
DESTINATION ADDRESS FROM 82588
INDIVIDUAL
SOURCE ADDRESS [ e— ADDRESS

L

CPU GENERATED

LENGTH FIELD

DATA STRUCTURE IN MEMORY
(TRANSMIT DATA BLOCK)

INFORMATION FIELD

FRAME CHECK SEQUENCE

EOF FLAG (OPTIONAL)

GENERATED BY 82588

PADDING (OPTIONAL)

231161-4

Figure 7. The 82588 Frame Structure and location of Data element in System Memory

DESTINATION
BLOCK LENGTH ADDRESS
DESTINATION SOURCE
ADDRESS ADDRESS
BLOCK
LENGTH
INFORMATION —Z»
INFORMATION
DATA BLOCK IN MEMORY FOR
TRANSMISSION
FRAME STATUS

SINGLE BUFFER RECEPTION
231161-5

Figure 8. Single Buffer Reception
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Receiving a Frame

The 82588 can receive a frame when its receiver
has been enabled. The received frame is decoded
by either on-chip Manchester, Differential Manches-
ter or NRZI decoders in High Integration Mode and
NRZI in High Speed Mode. The 82588 checks foran
address match for an individual address, a Mulitcast
address or a Broadcast address. In the Promiscuous
mode the 82588 receives all frames. Only when the
address match is successful does the 82588 trans-
fer the frame to the memory using the DMA control-
ler. Before enabling the receiver, the CPU makes a
memory buffer area available to the Receive Unit
and programs the starting address of the DMA con-
troller. The received frame is transferred to the
memory buffer in the format shown in Figure 8. This
method of reception is called “Single Buffer” recep-
tion. The entire frame is contained in one continuous
buffer. Upon completion of reception the total num-
ber of bytes written into the memory buffer is loaded
into status registers 1 and 2 and the status of the

reception itself is appended to the received frame.

An interrupt to the ’CPU follows.

If the frame size is unknown, memory usagek can be
optimized by using “Multiple Buffer” reception.

This way the user does not have to allocate large
memory space for short frames. Instead, the 82588
can dynamically allocate memory space as it re-
ceives frames. This method requires both DMA

channels alternately to receive the frame. As the
frame reception starts, the 82588 interrupts the CPU
and automatically requests assignment of the next
sequential buffer. The CPU does this and-loads the
second DMA channel with the next buffer informa-
tion so that the 82588 can immediately switch to the
other channel as soon as the current buffer is full.
When the 82588 switches from the first to the sec-
ond buffer it again interrupts the CPU requesting it to
allocate another buffer on the other (previous) chan-
nel in advance. This process continues until the en-
tire frame is received. The received frame is spread
over multiple memory buffers. The link between the
buffers is easily maintained by the CPU using a buff-
er chain descriptor structure in memory (see:
Figure 9).

This dynamic (pre) allocation of memory buffers re-

" sults in efficient use 'of available storage when han-

dling frames of widely differing sizes. Since the buff-
ers are pre-allocated one block in advance, the sys-
tem is not time critical.

80188 Based System

Figure 10 shows a high performance, high-integra-

_tion configuration of the 82588 with the 80188 in a

typical iAPX188-based microcomputer. The 80188
controls the 82588, as well as providing DMA control
services for data transfer, using its on-chip two
channel DMA controller.

DEST ADDR

SOURCE ADDR

BUFFER #1

-

@ BUFFER 1

INFO. 1

@ BUFFER 2

@ BUFFER N

]
[]
[4

BUFFER CHAIN DESCRIPTION
(MANAGED BY CPU)

INFO 2 BUFFER # 2

INFO N
. BUFFER #N

STATUS

231161-6

Figure 9. Multiple Buffer Reception
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Link Interface

The Serial Interface Mode configuration parameter
selects either a highly integrated Direct Link inter-
face (High Integration Mode) or a highly flexible
Transceiver Interface (High Speed Mode).

Application

In the High Integration Mode it is possible to connect
the 82588 on a very short “Wired OR” link, on a
longer twisted pair cable, or a broadband connec-
tion.

Twisted Pair Connection

The link consists of a twisted pair that interconnects
the 82588. The transmit data pin is connected via

a driver and the receive data pin is connected via a
buffer. The twisted pair must be properly terminated
to prevent reflections.

In the minimum configuration, TxD and RxD are con-
nected to the twisted pair and CTS is grounded. The
82588 may control the driver with the RTS pin. It is
also possible to use external circuitry for performing
collision detection, and feeding it to the 82588
through the CDT pin.

Broadband Connection

The 82588 supports data communications over a
broadband link in both its modes. Proper MODEM
interface should be provided. Collision Detection by
Bit Comparison, in High Interface Mode, can be ap-
plied to transmission over broadband links.
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Figure 10. 80188 Based System
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Absolute Maximum Ratings*
Ambient Temperature Under Bias ....0°C to +70°C

Storage Temperature .......... —65°C to +150°C

Voltage on Any Pin With
RespecttoGround................ —1.0Vto 7V

Power Dissipation...................... 1.7 Watts

D.C. Characteristics

NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the “Absolute
Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions”
may affect device reliability.

(TA = 0°C to +70°C; Tg (DIP) = 52°C to 108°C, T¢ (PLCC) = 63°C to 116°C; VCC = +5V £10%)

TxC, RxC have MOS levels (See VMIL, VMIH). All other signals have TTL levels (See VIL, VIH, VOL, VOH).

Symbol Parameter Min Max Units Test Conditions
ViL Input Low Voltage -05 +0.8 v '
(TTL)
VIH Input High Voltage 2.0 VCC + \"
(TTL) 0.5
VOL Output Low Voltage 0.45 \" I0L = 2.0 mA
(TTY) .
VOH Output High Voltage 2.4 v IOH = —400 pA
(TTy ,
VMIL Input Low Voltage —-0.5 0.6 \
(MOS)
VMIH Input High Volatge 3.9 VCC + \"
(MOS) 0.5
8] Input Leakage Current +10 RA 0=VIN=VCC"
ILO Output Leakage Current +10 pA 0.45 = VOUT = VCC
Icc Power Supply Current 400 mA Ta = 0°C
. 300 mA Ta = +70°C

A.C. Characteristics

(TA = 0°C to +70°C; T (DIP) = 52°C to 108°C, T¢ (PLCC) = 63°C to 116°C; VCC = +5V +10%)

System Clock Parameters

Symbol Parameter ‘ Min Max Units Test Conditions
T CLK Cycle Period 125 ns
T2 CLK Low Time 53 1000 - ns *5
T3 CLK High Time 53 ns *6
T4 CLK Rise Time 15 ns *1
T5 CLK Fall Time 15 ns *2
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A.C. Characteristics (Continued) -
l "~ Symbol ‘ ‘ Parameter Min Max Units Test Conditions
Reset Parameters ' '
' T6 - Besét Active to 20 ns *3
o Clock Low .
T8 Reset Pulse Width 4T1 ns
T9 Control Inactve T ns
After Reset '
Interrupt Timing Parameters
“T10 . CLK High to Interrupt 85 ns *4
Active o : -
T11 WR Idle to Interrupt 85 ns *4
Idle
Write Parameters
T12 CS or DACKO or DACK1 0 ns
' Setup to WR Low ‘
'T13 WR Pulse Width 95 ns
T14 CS or DACKO or DACK1 0 ns
. Hold After WR High -
T15 Data Setup to WR High 75 ns
T16 Data Hold After WR High 0 ns
Read Parameters '
T17 CS or DACKO or DACKT: 0 ns
_ Setup to RD Low o
T18 RD Pulse Width 95 ns
T19 CS or DACKO or DACK1 0 ns
. Address Valid -
After RD High
T20 RD Low to Data Valid 80 ns *7
T21 Data Float After 55 ns *7
RD High
DMA Parameters ‘
T2 " CLK Low to DRQO | 85 ns g
or DRQ1 Active
T23 - WRorRDLowto . 60 ns *4
o DRQO or DRQ1 Inactive
NOTES: N ‘
*1—0.8V-2.0V *5—measured at 1.5V
*2—2.0V-0.8V *6—measured at 1.5V

*3—to guarantee recognition at next clock

*4—CL = 50 pF

*7—CL = 20 pF—200 pF
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A.C. TESTING INPUT/OUTPUT WAVEFORM

2.4
X 15<—TEST POINTS—>1.:5X
0.45

AC Testing Inputs are Driven at 2.4V for a Logic 1 and 0.45V for a
Logic Q Timing Measurements are Made at 1.5V for Both a Logic
1and Q: ’

Rise and Fall Time of Input/Output Signals are Measured Be- .
tween 0.8V to 2.0V Respectively. 1

231161-8

TTL Input/Output Voltage Levels for Timing Measurements

7 —] o 15

T3 —> . ==
R Jmm e\

3V mmm et e e e e Y

CY VR— i T4

25V m—m— HIGH LEVEL MAY
15V VARY WITH VCC
1.0V

o6V

231161-9
Rise and Fall Time of Input Signals are Measured Between 1.0V
to 3.5V Respectively.

Clocks MOS Input Voltage Levels for Timing Measurements

CLK __.//_\__/—\_

INT

231161-10

~

Interrupt Timing (Going Active)
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3

le—T11

231161-11"

» Interrupt Timing (Going Inactive)

DRGO, DRO1 N
N
INT S D
5H8
231161-12
Reset Timing
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Serial Interface A.C. Timing Characteristics
High integration Mode

TFC is the crystal or serial clock input at the X1 pin. When a serial clock is provided at the X1 pin, the
maximum capacitive load allowed on the X2 pin is 15 pF. ‘
TFC Frequency Range:

For Oscillator Frequency = 1 to 16 MHz (High)

% 8 Sampling ‘ , X 16 Sampling
TCLK Frequency 0.125—2 MHz 62.5 kHz—1 MHz
T29 = TCLK Cycle Time 8 X T24 16 X T24
T30 = TCLK High Time T24 (Typically) T24 (Typically)
T31 = TCLK Low time 7 X T24 (Typically) 15 X T24 (Typically)

For Oscillator Frequency = 0 to 1 MHz (Low)*

X 8 Sampling X16 Sampling
TCLK Frequency 0—0.125 MHz 0—6.25 kHz
T29 = TCLK Cycle Time 8 X T24 16 X T24
T30 = TCLK High Time T25 (Typically) T25 (Typically)
T31 = TCLK Low Time 7 X T24 + T26 (Typically) 15 X T24 + T26 (Typically)

*A non-symmetrical clock should be provided so that T25 is less than 1000 ns.
T24 = Serial Clock Period

T25 = Serial Clock High Time

T26 = Serial Clock Low Time

High Speed Mode

e Applies for TxC, RxC

e fmax = 5MHz £100 ppm 1

e For Manchester, symmetry is required: Tg3, Teq = pr +5%

High Integration Mode

| Symbol | Parameter Min Max Units Test Conditions

External (Fast) Clock Parameters '
T24 Fast Clock Cycle 62.5 ns *1
T25 TFC High Time 18.5 1000 ns *1, *14
T26 TFC Low Time 23.5 ns *1
T27 TFC Rise Time 5 ns *1
T28 TFC Fall Time 5 ns *1

Transmit Clock Parameters
T29 Transmit Clock Cycle 500 ns *3, *12
T30 TCLK High Time *8 1070 ns *3
T31 TCLK Low Time *9 *3
T32 TCLK Rise Time 15 ns *3
T33 TCLK Fall Time 15 ns *3
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High Integration Mode (Continued)

| Symbol l ] Parameter Min | “Max 1 Units J Test Conditions
Transmit Data Parameters (Manchester, Differential Manchester)
T34 TxD Transition- 4T24-10 ns *12
Transition
T35 TCLK Low to TxD *10 *2, %12
Transition Half
Bit Cell
T36 TCLK Low to TxD A I B *2,*12
Transition Full
Bit Cell
T37 TxD Rise Time 15 ns *2
T38 “TxD Fall Time ‘ 15 ns *2
Transmit Data Parameters (NRZI)
T39 |  TxD Transition- : 8T24-10 ns *12
Transition
T40 " TCLK Low to TxD *10 *2,*12
. Transition .
T41 | TxD Rise Time ' 15 ns *2
T42 TxD Fall Time 15 ns *2
RTS, CTS, Parameters o )
T43 TCLK Low To RTS Low *10 *3, %12
T44 CTS Low to TCLK Low 65 - ns ) '
CTS Setup Time . )
T45 TCLK low to RTS *10 *3, *12
High '
T46 TCLK Low to CTS . 20 ns *4,*13
Invalid, CTS Hold )
Time : : )
T47 CTS High to TCLK 65 . ns *4
Low. CTS Setup : )
Time to Stop
Transmission
IFS Parameters
T48 Interframe Delay *5
Collision Detect Parameter :
T49 CDT Low to TCLK 50 ns *3
High. External :
Collision Detect
Setup Time
T50 CDT High to TCLK 50 - / ‘ ns *13
Low :
T51 . TCLK High to CDT © 20 ' ns *13
Inactive. CDT Hold
Time
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High Integration Mode (Continued)
Ii Symbol Parameter Min Max Units Test Conditions ]
Collision Detect Parameters (Continued) )
T52 CDT Low to Jamming Start *6
T53 Jamming Period *7
Received Data Parameters (Manchester)
T54 RxD Transition- 4724 ns *12
Transition
Received Data Parameters (Manchester)
T55 RxD Rise Time 10 ns *1
T56 RxD Fall Time 10 ns *1
Received Data Parameters (NRZI)
T57 RxD Transition- 8T24 ns © M2
Transition
T58 RxD Rise Time 10 ns *q
T59 RxD Fall Time 10 ns *1
NOTES: *7—T53 = 32 X T29
*1—MOS levels. *8—Depends on T24 frequency range:

*2—1 TTL load + 50 pF.

*3—1 TTL load + 100 pF. o

*4—~Abnormal end to transmission: CTS expires before
RTS.

*5—Programmable value: T48 = NIFS X T29 (ns) NIFS—
the IFS configuration value.

If NIFS is less than 12, then it is enforced to 12.
*6—Programmable value:

T52 = NCDF X T29 + (12 to 15) X T29 (if collision oc-
curs after preamble).

High Range: T24 — 10

Low Range: T25 — 10

*9—T31 = T29 — T30 — T32 —T33

*10—2T24 + 40 ns

*11—6T24 + 40 ns

*12—For X16 sampling clock parameter minimum value
should be multiplied by a factor of 2.

*13—To guarantee recognition on the next clock.
*14—62.5 ns minimum in Low Range.

- T2 |« —| T4
e "~
s DACKO_—JL y—
DACK1 ! - !
e TI3—>
WR 9
le—T15 —»!
—»{T16
DO-7 vaLip X

231161-13

Write Timing

1
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Read Timing
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DMA Request (Going Active)
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DMA Request (Going Inactive)
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Transmit Timings: Clocks RTS and CTS
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231161-18
Transmit Timings—Manchester Data Encoding
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- Transmit Timings—Lost CTS
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Transmit Timings—NRZI Data Encoding
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Transmit Timings—Lost CTS
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Receive Data Timings (Manchester)
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< Ts7 . 231161-23

Receive Data Timings (NRZI)
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Transmit Timings—Interframe Spacing
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Transmit Timings—Collision Detect and Jamming
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High Speed Mode : :
[ Symbol | Parameter T Min Max Units Test Conditions
Transmit/Receive Clock Parameters ' ‘
T60 RxC TxC Cycle 200 *13 ns
T61 TxC Rise Time 10 ns *1
T62 TxC Fall Time 10 ns *1
T63 TxC High 80 1000 ns *1, *3
T64 TxC Low 80 ns *1,*3
Transmit Data Parameters
T65 TxD Rise Time 20 ns *4
T66 TxD Fall Time 20 ns *4
T67 TxC Low'to TxD 60 ns *4,*6
Valid-
T68 TxC Low to TxD 60 ns *2,*4
Transition, .
T69 TxC High to TxD 60 ns *2, %4,
" Transition
T70 TxD Transition— 70 *2,%4
Transition : -
T71 TxC Low to TxD High 60 ns *4
. (At the Transmission End)
RTS, CTS Parameters
T72 TxC, Low to RTS Low 60 ns *5
Time to Activate-RTS
T73- CTS Low to TxC Low ° 65 ns
CTS Setup Time
T74 TxC Low to RTS High 60 . ns *5
T75 TxC Low to CTS Invalid 20 ns
T75A CTS High to TxC Low 65 ns *7
: CTS Set-up Time to
.Stop Transmission
___Interframe Spacing Parameters
I T76 [ Inter Frame Delay *9
CRS, CDT, Parameters
T77 CDT Low to TxC High . 45 ns
External Collision
) Detect Setup Time
T78 TxC High to CDT Inactive 20 ns *14
CDT Hold Time
T79 CDT Low to Jamming *10
Start : x
T80 Jamming Period *11 K
T81 CRS Low to TxC High 45 ns . *14
Carrier Sense Setup Time
T82 ~ TxC High to CRS Inactive 20 ns *14
CRS Hold Time
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High Speed Mode (Continued)

| Symbol J ‘ Parameter | Min | Max Units Test Conditions
CRS, CDT, Parameters (Continued)
T83 CRS High to Ja