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About the Net186[]
Demonstration Board

The AMD® Net186™ Demonstration Boardisasmall (3.5" x 3.5") demonstration
board combining AMD’s Am79C961A PCnet™-ISA || Ethernet controller,
AmI186ES microcontroller, PALCE22V 10, and Am29F400 Flash memory. It
demonstrates how simple, low-cost Ethernet capability can be added to awide
variety of embedded networking applications. See Figure 2-1 on page 2-2 for a
block diagram of the demonstration board.

Typical applicationsof the demonstration board design include low-cost, managed
Ethernet hubs, "smart house" components, industrial control, point-of-sale
terminals, and software devel opment tool s such as ROM emulators. An entire new
class of applications known as "net appliances’, ranging from electric metersto
coffee pots, could also use a design similar to that of the Net186 demonstration
board.

The Net186 demonstration board uses the Am186[1ES microcontroller. The
AmI186ES microcontroller integrates peripherals such as twelve 16-bit memory
chip-select controllers, two asynchronous serial controllers, three timers, 32
programmable I/Os, an interrupt controller, and a watchdog timer to increase
system functionality while reducing the overall cost. The memory controller also
supports a glueless connection to SRAM, Flash memory, and EEPROM. The
AmI186ES microcontroller also features an innovative bus design that allows the
processor to run at nearly twice the speed of standard 80C186 processors while
using commodity memory devices.

The Net186 demonstration board is designed with a 104-pin Am186 expansion
interface that provides access to the Am186ES microcontroller signals. For more
information about the Am186 expansion interface, see “Am186 Expansion
Interface” on page 2-12.

Net186™ Demonstration Board User’s Manual viii



Demonstration Board Features

iX

The Net186 demonstration board provides the following features:

Am186ES microcontroller
PCnet-ISA Il single-chip Ethernet controller
E86™ family boot monitor (EB6MORM) board-resident utility

Information on invoking and using the EB6MON software is provided in the
E86MON™V Software User's Manuadrovided in your kit.

512 Kbyte SRAM

512 Kbyte Am29F400-70 Flash memory
Am186 104-pin expansion interface

Two RS-232 serial ports with DB-9 connectors

One 10-Mbit/s 10Base-T port for twisted-pair Ethernet connection with an
RJ-45 connector

Activity LED indicators for P1O signals and the Ethernet controller

Reset circuitry

Net186™ Demonstration Board User’s Manual
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Software

The Net186 demonstration board is supplied with three software packages.

EB86MON A general-purpose interactive monitor program that allows you to
load, run, and debug programs from an attached PC. See the
E86MON™V Software User’'s Manuahcluded in your kit for more
information.

USNET A TCP/IP stack with associated applications from US Software that
have been ported to the Net186 demonstration board for evaluation
purposes. Thisstack allowsyoutoruncommonapplicationslike FTPR,
Telnet, and E86Web on live networks for demonstrations. TCP/IP
stacks are discussed in more detail in Appendix F, “TCP/IP Primer”.

E86Web An embedded web-server application using US Software’s Internet
Access Package (IAP). This application allows the Net186
demonstration board to return simple web pages to a web browser
running on another machine.

Information on how to configure and run the sample applications is provided in
the README.TXT file on the 3%2" disk named Example Applications that is
included in your kit.

Documentation

TheNet186™ Demonstration Board User's Manugitovides information on the
design and function of the Net186 demonstration board. Detailed instructions for
using the EBBMON software are provided in the EBBMON" Software User's
Manualincluded in your kit. The demonstration board is shipped with the
E86MON software installed in the on-board Flash memory.

About This Manual

Chapter 1, “Quick Start” provides implementation and installation information for
the demonstration board and instructions for invoking the EB6MON software.
Detailed information on using the EB6MON software is provided iB8681ON™
Software User’s Manuahcluded in your kit.

Net186™ Demonstration Board User’s Manual X



Xi

Chapter 2, “Demonstration Board Functional Description” contains descriptions
of the basic sections of the demonstration board including: Flash memory, serial
ports, clock and reset logic, expansion interface, Ethernet controller, LED
indicators, and power-supply circuitry.

Chapter 3, “Product Support” provides information on reaching and using the AMD
Corporate Applications technical support services, product information available
through AMD’s WWW and FTP sites, and support tools for the embedded E86
and PCnet families.

Appendix A, “Schematics and Board Bill of Materials” contains the schematics
and Bill of Materials (BOM) for the Net186 demonstration board.

Appendix B, “PCnet Family History” contains information about AMD’s PCnet
family of networking products.

Appendix C, “References” contains names of various publications and web site
addresses that provide more information about Ethernet and general networking.

Appendix D, “PAL Source File Listing” contains the contents of the PAL source
file included in your kit.

Appendix E, “EEPROM Contents” contains the text file that shows the contents
of the EEPROM used on the Net186 demonstration board.

Appendix F, “TCP/IP Primer” contains a brief explanation of protocol stacks and
information about protocol stack vendors.

Net186™ Demonstration Board User’s Manual
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Suggested Reference Material

For information on ordering the literature listed below, see Chapter 3, “Product
Support”.

* AM186™ES and Am188™ES Microcontrollers Data Sheet
Advanced Micro Devices, order #20002

* AM186"™ESand Am188™ES Microcontrollers User’s Manual
Advanced Micro Devices, order #21096

e Am186™ and Am188™ Family Instruction Set Manual
Advanced Micro Devices, order #21267

e Am79C961A PCnet™-1SA |1 Jumperless, Full Duplex Sngle-Chip Ethernet
Controller for |1SA Data Sheet
Advanced Micro Devices, order #19364

 FusionE86°" Catalog
Advanced Micro Devices, order #19255

» FusionE86°" Development Tools Reference CD
Advanced Micro Devices, order #20158

For current application notes and technical bulletins, see our WWW platyp:at
/www.amd.com.

Net186™ Demonstration Board User’s Manual Xii



Documentation Conventions

Xiii

The Net186™ Demonstration Board User’s Manuases the conventions shown

in Table 0-1 (unless otherwise noted).

Table 0-1. Notational Conventions

Symbol

Usage

Boldface

Indicates that characters must be entered
exactly as shown, except that the alphabetic case is
only significant when indicated.

Typewiter face

I ndicatescomputer text input or output inan example
or listing.

Net186™ Demonstration Board User’s Manual
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Chapter 1 &
Quick Start

This chapter providesinformation that will help you quickly set up and start using
the Net186 demonstration board.

The Net186 demonstration board is supported by the EB6MON software. The
E86MON software enables you to load, run, and debug programs on the Net186
demonstration board. For moreinformation on using the EB6M ON software, refer
to the EBGBMON"" Software User’s Manual included in your kit.

For information on how to:

» Connect the Net186 demonstration board to a PC, see page 1-2
 Invoke the EB6MON software, see page 1-4

» Troubleshoot installation problems, see page 1-5

» Run a sample application, see page 1-6

» Locate related sources of information, see page 1-7

Net186™ Demonstration Board User’s Manual 1-1



Connecting to a PC

The procedure in this section describes how to connect the Net186 demonstration
board to aPC for use as astandard Am186 microcontroller evaluation board using
the EBBMON software over an RS-232 port.

For information on attachi ng the Net186 demonstration board using the PCnet-1 SA
Il Ethernet controller, see the README.TXT file on the"34sk named Example
Applications that is included in your kit.

Follow the steps below to connect the Net186 demonstration board to your PC.

Installation Requirements
The items listed below are necessary to install and run the Net186 demonstration
board:

e PC with an available COM port

 Terminal emulation software (such as Microsoft Wind®dWerminal or
ProComm Plus) that supports ASCII filetransfers, software flow control (Xon/
Xoff), and send break capability

» Power source for universal power supply

Board Installation
CAUTION: Aswith all computer equipment, the Net186
demonstration board may be damaged by electrostatic

discharge (ESD). Please take proper ESD precautions when
handling any board.

1. Remove the board from the shipping carton. Visually inspect the board to verify
that it was not damaged during shipment.

1-2 Net186™ Demonstration Board User’s Manual
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2. Connectthe Net186 demonstration board’s DB-9 serial port (J3) to an available
COM port. Use the serial cable included in the Net186 demonstration board
kit and note that a DB-9 to DB-25 serial connector adapter is provided if your
host system requiresit. The pinout of the demonstration board’s serial connector
is shown in Figure 2-4 on page 2-9.

DANGER: Make sure the power supply is not plugged
into an electrical outlet before connecting it to the Net186
demonstration board.

w

Connect the power supply to the barrel connector on the Net186 demonstration
board.

B

Apply power to the demonstration board by connecting the power supply to an
electrical outlet. When the demonstration board is powered up, the LEDs (CR5—
CR12) should flash in an oscillating pattern for a three-second interval.

CAUTION: If using your own power supply, ensurethat it isa

5-V supply. Using a 9-V supply will permanently damage the
board.

Net186™ Demonstration Board User’s Manual 1-3
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5. Invoke the terminal emulation program at 19200 baud or higher, no parity, 8
data bits, and 1 stop bit; enable the software flow control (Xon/X off), if
supported.

Note that the Net186 demonstration board can reliably autobaud at rates up to
115 Kb/s. You can use these higher baud rates if your PC supports them.

6. Reset the demonstration board by depressing and rel easing the RESET switch
located in the upper right corner of the demonstration board. The LEDs on the
board (CR5-CR12) will flash in an oscillating pattern for three seconds, as they
did upon power up.

During the three-second period while the LEDs are flashing, typerathe
terminal window to ensure that the EB6MON software uses the correct baud
rate. When the EB6MON software receivesait adjusts its baud rate (if
necessary) and displays the welcome message and prompt.

Wl comre to AMD s EMbn 186! (? <Enter> for help)
es86non:

If anakey isnot received, the EB6M ON software jumpsto the user-application
bootstrap vector, located at F7FFOh (see the EBBMON Software User’s
Manualincluded in your kit for more information). Depressing and releasing
the RESET switch gives you another opportunity to type an a.

7. Todisplay the version of the EB6MON software and the commands available,
type ? and press Enter.

8. You can now specify one of the commands from the EBGMON software
command menu or run one of the sample applications included in your kit.

For detailed information about using the EB6MON software, refer to the
E86MONM Software User's Manuahcluded in your kit.

For information about the Net186 sample applications, see “Net1l86 Sample
Applications” on page 1-6.

Net186™ Demonstration Board User’s Manual
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Table 1-1. Installation Troubleshooting

Problem

Solution

Nothing happens when
pushing the RESET
button.

Sometimesit isdifficult to makeagood connection
when pushing the small RESET button. Try
removing the power supply from the AC electrical
outlet and disconnecting and reconnecting the
power supply.

You should also verify that the Flash chip select
switch (SW2) is pointing in the correct direction.
See Figure 2-8 on page 2-15 for moreinformation.
The LEDswill flash in an oscillating pattern when
the reset is successful.

The computer does hot
respondwiththe ES6GM ON
software prompt.

Reset the board by pressing the RESET switch and
typing an a while the LEDs are flashing in an
oscillating pattern. If this does not work, verify the
power, check the cables, etc.

Aftertypingaduringreset,
the terminal emulation
software displays
unreadable characters.

Check the baud rate setting for the terminal
emulation software. It should be set to 19200. Also
check theword length (8), stop bits (1), parity (N),
and turn off any hardware flow control.

After aprocessor reset, the
LEDsdo not flash in the
expected pattern.

Check that the power LED is on and the correct
voltageis supplied to the board. Ensure that the
polarity of the power connector is correct.

Thetermina emulation
program locks up the
software or PC.

Check the COM port connection with the target
board. Make sure that the same COM port is
selected in the terminal emulation software. In
some PCsif the correct COM port isnot specified,
the software will fail to function—it will lock in a|
continuous loop waiting for an answer from the
incorrect serial port.

The power LED does not
turn on with power.

Immediately disconnect the power supply. Ens
that the polarity of the power connector is corre
This is a very serious failure of the hardware. If
power source is connected incorrectly, the boa
will be permanently damaged.

ure
ct.
he
rd

There is a problem you
cannot resolve.

Contact the AMD Corporate Applications
technical support services (see Chapter 3, “Pro
Support” for phone numbers and more

duct

information.)

Net186™ Demonstration Board User’s Manual 1-5



Netl186 Sample Applications
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Two sources of sample applications are available for the Net186 demonstration
board and are available in your kit:

» The 3% disk containing the EB6MON demonstration board utility provides
sample applications in the /OUT and /SAMPLES directories.

For more information about loading and running the EB6MON sample code,
see th&EBBMON™ Software User's Manuahcluded in your kit.

e The 3% disk containing the Net186 demonstration board applications provides
a demonstration version of US Software’s TCP/IP stack USNET, as well as a
sample web server application.

To load the demonstration library and application, refer to the README.TXT
file on the disk.

Net186™ Demonstration Board User’s Manual
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For More Information...

If you need more information about:

Net186 demonstration board hardware,
see Chapter 2 of this manual

The E86MON software,
see theEB6MON' Software User's Manuahcluded in your kit

The Am186ES microcontroller,
see thedm186™ESESLV and AM188™ESESLV Microcontrollers Data Sheet
and theAm186™ES and Am188"™ES Microcontrollers User’s Manual

The PCnet-ISA Il Ethernet controller,
see theAm79C961A PCnet™-1SA 1| Jumperless, Full Duplex Sngle-Chip
Ethernet Controller for |SA Data Sheet

The Am29F400 Flash,
see theAm29F400 Data Sheet

The PALCE22V10 device,
see théPALCE22V10 PAL Devices Book and Design Guide

Network products,
see theNetworking Products Literature and Software CD

Net186™ Demonstration Board User’s Manual 1-7
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Chapter 2 &

Demonstration Board
Functional Description

The Net186 demonstration board shows how easy it isto create alow-cost,
embedded Ethernet solution using the Am186ES microcontroller and the
Am79C961A PCnet-1SA Il single-chip Ethernet controller. In addition to the
AmI186ES microcontroller and PCnet-1SA 11 Ethernet controller, the Net186
demonstration board contains a single Am29F400 4-Mbit Flash memory and a
single 4-Mbit SRAM. The Flash memory is shipped with the EBGMON software
and demonstration application software and can be loaded with user-application
programs. The SRAM will typically contain temporary user datain addition to the
Ethernet packet data.

Read the following sections to learn more about the Net186 demonstration board
hardware:

» “Hardware Block Diagram and Memory Map” on page 2-2
* “Net186 Demonstration Board Parts List” on page 2-4

* “Am186ES Microcontroller Implementation” on page 2-5
* “ROM Space” on page 2-8

* “SRAM” on page 2-8

» “RS-232 Serial Ports” on page 2-9

* “PCnet-ISA Il Ethernet Controller” on page 2-10

» “Clock and Reset Logic” on page 2-12

* “Am186 Expansion Interface” on page 2-12

* “Flash Chip Select Switch” on page 2-15

e “LED Indicators” on page 2-16

» “Power Supply” on page 2-18

* “PAL Equations” on page 2-19

» “Netl86 Initialization Overview” on page 2-20

* “Things to Remember” on page 2-22

Net186™ Demonstration Board User’s Manual 2-1



Hardware Block Diagram and Memory Map

One of the key features of the Net186 demonstration board is the near glueless
interface between the Am186ES microcontroller and the PCnet-1SA 11 Ethernet
controller. Figure 2-1 shows ablock diagram of the Net186 demonstration board.
Some elements, such asthe RS232 serial ports and the Ethernet connection, were
left off for clarity.

Notethat asingle PAL 22V 10deviceisusedto connect the processor to the Ethernet
controller. In fact, thelogic inside the PAL22V 10 will fit easily into aPAL16V 8,
or could be implemented with SSI logic gates. The PAL22V 10 was used on the
Net186 demonstration board for user-expansion purposes.

‘F%’&* A +5V
\AAS +5V
MEMWR*
TL7705A
LEET WE _/OE
RES* Am29F400 RIW IOE
+5V "MW1 BYTE ( ) ey
ICE ICE_ /LB /UB
)
UCS* | A 8 I A joL SBHE*
ucy 2 2
ADX »|53
DATA Pcnet-1 SA
AmISGES - |« P 79co61A
inTo | <€ IRQ R IREF
i 10Base-T
40,33, = HOLD | <€ HOLD pro  ocsi
25MHz T Lo |—HLDA HLDA* > oacc SR N/C
[ s RESET| —
MWHB  ARDY [« JOCHRDY IOCHRDY'I . = ot
2 z
we  Pes2 AEN* weg £ |3
<: 1Pcs3 ' B g N
ge £ +5v ]
2RS-232 RS A
serial ports 1
—; = SBHE*
SBHE »
+5V 5V :
» || » RD*
» PALCE
Lcs 2V10 | MASTER* —> MEMWR*
BHE*
WHB* —y MEMWR* 45V
WLB* - wWv-
» ——» RCS*

Figure 2-1. Block Diagram of the Net186 Demonstration Board

2-2 Net186™ Demonstration Board User’s Manual
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Table 2-1 and Table 2-2 show where Flash memory, SRAM, and the PCnet-ISA 11
Ethernet controller are configured in Am186ES microcontroller memory and I/O
space. Note that the PCnet-1SA 11 Ethernet controller I/O base address can be
modified by editing the setup EEPROM.

Pleaserefer to the PCnet-1SA |1 Ethernet controller documentation for I/O register
mapping for that device. Also, please refer to the Am186™ES and Am188™ES
Microcontrollers Data Sheet for locations and use of built-in peripherals, registers,
and logic.

Table 2-1. Memory Space Configuration

CPU Address Memory Space
0x80000—0xXFFFFF Flash memory (512 KByte)
0x00000—-0x7FFFF SRAM (512 KByte)

Table 2-2. 1/0 Space Configuration

CPU Address 1/O Space

0x200-0x21F PCnet-ISA Il Ethernet controller
registers

OxFFOO—0xFFFF Am186ES peripheral control block

The Am186ES microcontroller boots at the very top of addressable memory. The
first codefetchisdoneat address FFFFOh, and assertsthe Upper Chip Select (UCS)
line. Onthe Net186 demonstration board, thislineisconfigured to enablethe Flash
memory. The Flash memory is available exclusively to the Am186ES
microcontroller, while the SRAM can be accessed by both the Am186ES
microcontroller and the PCnet-1SA |1 Ethernet controller.

The PCnet-1SA 11 Ethernet controller actually takes over the processor local bus,
and with DMA control, transfers Ethernet packet data directly to and from the
SRAM. Notethat the Net186 demonstration board comesequipped with 512 Kbyte
of Flash memory and 512 Kbyte of SRAM. Most applications will not need this
much memory.

Net186™ Demonstration Board User’s Manual 2-3



Net186 Demonstration Board Parts List

2-4

Table 2-3 liststhe Net186 demonstration board part numbers, parts, and where to
find more information about the individual parts.

Table 2-3. Net186 Demonstration Board Parts List

Part Description For more
Number information, see
CR1-CR12| Signal LEDs Page 2-16
J1 Power connector Page 2-18
J2,J3 Serial ports Page 2-9
J5 RJ-45 Ethernet connector Page 2-10
P1, P2 Am186 Expansion interface Page 2-12
SW2 UCS chip select switch Page 2-15
ui1o0 Am186ES 40-MHz microcontroller Page 2-5
ul1 Flash memory Page 2-8
U2 PAL22V10 Page 2-19
U4 Reset controller (Tl TL7705ACD) Page 2-12
U5, U6 RS-232 driver/receiver devices (MAX232] Page 2-9
u7 PCnet-ISA Il Ethernet controller Page 2-10
U9 SRAM Page 2-8
Y1 40-MHz fundamental mode crystal Page 2-12
Y2 20-MHz fundamental mode crystal Page 2-12

Net186™ Demonstration Board User’s Manual
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Am186ES Microcontroller Implementation

The Net186 demonstration board is shipped with an Am186ES microcontroller
that operates at 40 MHz. Although not supported by the on-board crystal, the
Am186ES microcontrollers are also availablein 20-, 25-, and 33-MHz operating
frequencies. The Net186 demonstration board also includes a PCnet-1SA 11
Ethernet controller. See Figure 2-3 on page 2-7 for ablock diagram detailing the
PCnet-ISA Il Ethernet controller’s functionality.

The Am186ES microcontrollers are designed to meet the most common
requirements of embedded products developed for the communications, office
automation, mass storage, and general embedded markets. Specific applications
include feature phones, cellular phones, PBXs, multiplexers, modems, disk drive
controllers, hand-held and desktop terminals, fax machines, line cards, managed
hubs, and industrial control. Refer to &ha186"VESESLV and AM188™MESES_V
Microcontrollers Data Sheet for more information on the specific features of the
Am186ES microcontrollers.

See Figure 2-2 on page 2-6 for a block diagram detailing the Am186ES
microcontroller’s functionality.
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Figure 2-2. Am186ES Microcontroller Block Diagram
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ROM Space

The Net186 demonstration board contains on-board ROM space for use by the
E86MON software and application code. This ROM space is implemented as an
Am29F400 70-ns Flash memory device.

The Flash memory device is mapped to the upper region of addressable memory
at 80000h to FFFFFh. The Flash memory device is organized as 256K x 16 bits
and is connected to the UCS (Upper Memory Chip Sdlect) signdl of the
microcontroller. After avaid reset, the Am186ES microcontroller fetchesthefirst
instruction from the Flash memory device by asserting UCS and driving the address
bus with the value FFFFOh.

The EB6MON software enables you to program the Flash memory device with
specific types of hex files. Intel hex and Intel extended hex format files are
supported. This software functionality isprovided to eliminate the need to remove
the Flash memory device.

CAUTION: Donot attempt toremovethe TSOP Flash memory
(U11) or SRAM device(U9) becausedoing so may cause damage
to the board.

SRAM

The Net186 demonstration board utilizes SRAM for its read/write storage. The
board provides 512 Kbyte of SRAM using a 70-ns device that is mapped from
00000hto 7FFFFh. The SRAM deviceisorganized as256K x 16 bitsand isattached
tothe LCS (L ower Memory Chip Select) signal of themicrocontroller. For every access
to the above address range, the Am186ES microcontroller will assert LCS.
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RS-232 Serial Ports

The Net186 demonstration board provides two on-board RS-232 serial ports (J2
and J3) that are directly driven by the Am186ES microcontroller. The serial ports
are equipped with DB-9 DCE connectors. The pin assignment for the DB-9
connectorsis shown in Figure 2-4.

Traditionally, PCs have Data Terminal Equipment (DTE) ports which connect
directly to the Data Communication Equipment (DCE) port on the Net186
demonstration board. A null modem cable is not required to connect aDTE port
with a DCE port.

TheRS-232 specification callsfor signalsthat aredrivenat non-TTL levels. Single-
chip RS-232 driver/receiver devices (MAX 232, U5 and U6) are used to convert to
and from the required voltages.

J2
NC 9 i cl\sl(l\:m
RTSO 8 3 RXDO
NC 6
1 NC
J3
NC 9 5 GND
— N 4 NC
RTS1 8 3 RXD1
CTS1 7 2 TXD1
NC 6 1 NG

Figure 2-4. DB-9 Serial Connector Pinouts
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PCnet-ISA Il Ethernet Controller

The Net186 demonstration board provides one on-board 10BASE-T port (J5) that
isdirectly driven by the PCnet-1SA 11 Ethernet controller. The 10BASE-T portis
equipped with an RJ-45 connector. Figure 2-5 and Table 2-4 show the pin
assignment and pin functions for the RJ-45 connector.

Figure 2-5. Front View of the RJ-45 Connector

Table 2-4. RJ-45 Connector Pin Functions

Pin Number Function

1 TX+
TX-
RX+
Not used
Not used
RX-

Not used

O Nl O] O] | WIDN

Not used
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10BASE-T Port

The PCnet-1SA |1 Ethernet controller provides an on-chip physical layer function
sotheonly other devicerequired tointerfacetothe RJ-45 connectorisa10BASE-T
filter with transformer.

The10BASE-T interface supportsthemaximum cabl el ength (100 meters) between
anode and a hub. To link two stations through a 10BASE-T hub, simply use two
straight-through cables: one cable connects the twisted-pair port on the Net186
demonstration board to the hub; the other cable connects the hub to the second
station. Each end of the twisted-pair cable has a mating, RJ-45 type, eight-pin
modular plug that connectsto the twisted-pair jack of each station. Figure 2-5 and
Table 2-4 on page 2-10 show the pin assignment and pin functions for the RJ-45
connector.

The PCnet™-ISA 1l Ethernet Controller Hardware User’s Manuatder #19425,
contains detailed information about the 10BASE-T interface.

Access Unit Interface (AUI) Port

The PCnet-1SA 1l Ethernet controller provides an Access Unit Interface (AUI)
port. This AUI port, with the appropriate transceiver, allows connections to
different Ethernet medias; for example, coaxial shielded cablesfor 10BASE2 and
10BASES connections and filter cables for 10BASE-F connections. Connection
to the AUI port effectively bypasses the on-chip 10BASE-T transceiver.

NOTE: The AUI port is not supported by the Net186 demonstration board.

During initialization, the PCnet-1SA |1 Ethernet controller first checksfor activity
on its I0BASE-T port. If the controller determines thereis activity on that port, a
link will be established with the network. The AUI port will beignored, even if
there is a physical connection on the AUI port via atransceiver device.

If the PCnet-ISA |1 Ethernet controller determines there is no activity on the
10BASE-T port, the controller checks for activity on the AUI port. When the
controller determines there is activity on the AUI port, alink is established with
the network. The 10BASE-T port isignored until the next PCnet-1SA 11 Ethernet
controller initialization sequence.

Whenthe PCnet-1SA 11 Ethernet controller determinesthereisno activity on either
the 10BASE-T or the AUI port, the controller typically issues an error condition.
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Clock and Reset Logic

The Am186ES microcontroller can be configured for either 1x or ¥2x clock mode.
As configured on the Net186 demonstration board, the microcontrolleris in 1x clock
mode. The input is generated by a 40-MHz fundamental mode crystal (Y1) that is
connected to the X1/X2 inputs of the microcontrollers, resulting in a 40-MHz system
clock.

The PCnet-1SA 11 Ethernet controller is driven by a 20-MHz fundamental mode
crystal (Y2). Y2isconfigured in ¥2x clock mode, resulting in a 10-MHz controller
clock frequency.

System reset is controlled by a voltage supply supervisor (Tl TL7705ACD, U4).
This device generates the processor’s reset input, asserting the Am186ES
microcontroller's RE$in for 13 ms when the RESET switch is depressed. The voltage
supply supervisor also holds reset active when the power falls below 4.75 V.

Am186 Expansion Interface

2-12

The Am186 expansion interface facilitates prototyping with external devices by
using the Net186 demonstration board as the Ethernet and processor elements of an
embedded design.

The Net186 demonstration board supports the PC/104 form-factor expansion-type
connector for additional prototyping and testing. Thetraditional PC/104 signalsare
not present on the board; however, the Am186 expansion interface enables you to
attach wirewrap or prototype boards that have the same standard physical interface.

Thepinout of theexpansioninterfaceisshowninFigure2-6 on page2-13 and Figure
2-7 on page 2-14.

WARNING: The Am186 expansion connector is
mechanically identical to the PC-104 standard. However,
the Am186 expansion is not electrically compliant with the
PC-104 standard and should not be used with PC-104 plug-
on cards.
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Figure 2-6. Am186 Expansion Interface Pinout (P1)
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Figure 2-7. Am186 Expansion Interface Pinout (P2)
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Flash Chip Select Switch

The EB6M ON software utility enablesyou to program the on-board Flash memory
with your own application code; however, there may be situations when you want
to test your application from reset.

To enable you to test your own application code, the Net186 demonstration board
provides a switch that routes the on-board Flash memory chip select from the
Am186 expansion interface connector, instead of from the Am186ESUCSsignal.
(The chip select for the on-board Flash memory has aweak pull-up to prevent the
UCS signal, available on the Am186 expansion interface connector, asiits chip
select.)

For normal operation, the Flash chip select switch (SW2) should be set as shown
in Figure 2-8. The Am186ES microcontroller’s UGignal will be connected to
the on-board Flash memory’s Gignal.

N

SW2

Figure 2-8. Flash Chip Select Switch Set for Normal Operation

To disconnect the Am186ES microcontroller from the on-board Flash memory, set
the Flash chip select switch as shown in Figure 2-9. This allows external equipment
to access the Flash memory via the FLASH@®al on the expansion connector.
The FLASHCSsignal is connected to the Flash memonys@fgal. This also allows

the Am186ES microcontroller to execute code from an external device with the
on-board Flash memory disabled.

%
SW2

Figure 2-9. Flash Chip Select Switch Set to Disconnect the Am186
Microcontroller from On-Board Flash Memory
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LED Indicators

The Net186 demonstration board uses on-board LED indicators to show activity
on a subset of the programmable 1/0 (PIO) signals from the Am186ES
microcontroller and on the PCnet-1SA 11 Ethernet controller. The following
sections describe these LED indicators.

P10 Activity LED Indicators

Eight LEDs (CR5-CR12) are used to indicate activity on a subset of the Am186
microcontroller’s P10 signals. Table 2-5 shows which PIO signal is represented
by each LED.

Table 2-5. PIO LED Indicator Interface

LED PIO Pin Name Pl O Register Bit
Number
CR5 TMROUTO 15
CR6 SRDY 14
CR7 DEN 5
CR8 DT/R 4
CR9 PCS5 3
CR10 PCS6 2
CR11 TMROUT1 1
CR12 TMRIN1 0
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PCnet-ISA Il Ethernet Controller Status LEDs

Four LEDs (CR1-CR4) are used to indicate the status of the PCnet-ISA Il Ethernet
controller interface. These LEDS are connected in reverse order to LED outputs
0-3 of the Ethernet controller.

The function of these LEDs can be controlled by the configuration of the ISA bus
configuration registers on the PCnet-ISA Il Ethernet controller. The configuration
registers can be configured both by EEPROM and software. The Net186
demonstration board EEPROM and software leave the LEDs in their default
configuration (CR1/LED3 is inverted from its default function by the EEPROM).
XXX shows the LEDs, their corresponding Ethernet controller signal, and the
function of each one.

Table 2-6. PCnet-ISA Il Ethernet Controller LED Indicator Interface

LED Ethernet LED Function
Controller
Signal Name

CR4 LEDO 10BASE-T link status. When on, this
LED indicates a good 10BASE-T
connection.

CR3 LED1 Indicates receive activity from the
network.

CR2 LED2 Indicates transmit activity from the
Ethernet controller.

CR1 LED3 Indicates incorrect receive polarity on
the 10BASE-T connection.

For more information about the use of these LEDs, se&ntiif®C961A PCnet™V-
[SAT Jumperless, Full Duplex Sngle-Chip Ethernet Controller for |SA Data Shest,
order #19364.
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Power Supply

When used as a stand-al one board, the Net186 demonstration board requiresan input
power supply of 5.0 V DC, +5%, 250 mA.

When adding components to the Net186 demonstration board via the Am186
expansion interface, additional power may be necessary.

The power supply connector is a 5.5-mm barrel connector where the center post
is Ve and the outer ring is GND, as shown in Figure 2-10.

GND

Ethernet
Connector

Reset LEDs -
J5

SW1 CR12 CR11 CR10 CR9 CR8 CR7 CR6 cR5 POWER

+5V

Figure 2-10. Power Supply Polarity
CAUTION: Usethe5-V universal power supply included with

the kit. Using a 9-V supply will permanently damage the
board.
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PAL Equations

The glue logic required for the Am186ES microcontroller-to-PCnet-1SA 11

Ethernet controller interfaceisminimal. A total of eight inputs, six outputs, and a

CLK arerequiredto completethedesign andwill actually fitinasmaller PAL16V8
device. Refer to Appendix D, “PAL Source File Listing” for the PAL22V10 source
file in PALASM format. Note that the input signal MG % not required and is
connected only to allow you to "memory map" the PCnet-ISA Il Ethernet controller
(versus mapping in I/O space).

The most complicated task is converting the signals available on the AM186ES
microcontroller to the ISA bus read/write logic required by the PCnet-ISA 1l
Ethernet controller. To allow 8-bit I/O cycles, SBK{&/stem Byte High Enable)
must be driven appropriately to the PCnet-ISA Il Ethernet controller. In the case
of read operations, SBHE asserted for both 8-bit and 16-bit operations. In the
case of write operations, SBH&asserted only when the upper byte needs to be
written. This is the case for all word writes to even addresses and byte writes to
odd addresses. The ISA bus specification requires a 5-ns hold time frédl@WR
inactive to SBHENactive. A digital one-shot implemented in the PAL device
extends SBHErom the Am186ES microcontroller to satisfy this requirement.

Unfortunately, the Am186ES microcontroller’s L&ignal, which would typically

drive the SRAM memory directly, does not three-state during a bus hold. Because
the PCnet-ISA Il Ethernet controller must master the bus and DMA to and from
memory, RCS is created in the PAL device to drive the chip select on the RAM.
This signal is the logical OR of LC&d MASTER When the PCnet-ISA Il

Ethernet controller controls the bus, MAST®# assert, and the RAM chip select

will be continuously active.

The SRAM selected (Toshiba 256K x 16 or equivalent) requires a minimum write
pulse of 50 ns. The AM186ES microcontroller’s \ignalcannot be used directly
because it has a minimum pulse width of only 40 ns at 40 MHz. The PAL device
is used to combine WHBnd WLRB generating the proper timing.
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Net186 Initialization Overview

When the Net186 demonstration board comes out of reset, both the Am186ES
microcontroller and the PCnet-1SA |1 Ethernet controller will go through an
initialization process. The Am186ES microcontroller will execute a program
resident in the Flash memory that initializes the various internal registers
(Peripheral Control Block) required to talk to peripherals. Specifically, the UCS,
LCS, PCS2, and PCS3 chip selects need to be programmed for the Flash memory,
SRAM, and PCnet-1SA |1 Ethernet controller, respectively. The following portion
of code demonstrates how the chip selects are set-up for the Net186 demonstration
board:

/* set /UCS to 512 KBytes begi nning at 80000h, no wait states */
Qut Por t Wor d( UMCS, 0x803C) ;

/* set /LCS to 512 KBytes ending at 7FFFFh, no wait states */
Qut Port Wor d(LMCS, 0x7F3C) ;

/* set PIOs 18 and 19 (PCS2, 3)to normal npde as Peripheral Chip Sel ects
*/
Qut Por t Wor d( PI O1_MODE, | nPor t Wor d( PI O1_MODE) & ~0x000C) ;

/* set PIOs 18 and 19 (PCS2, 3)to normal npde as Peripheral Chip Sel ects
*/
Qut Port Wrd(PIOL_DI R I nPortWrd(PIO1L_DIR) & ~0x000C) ;

/* Assert PCSin I/O space (vs Menory Mapped) */
Qut Por t Wor d( MPCS, 0x81B8) ;

/* Set base for PCSto 0x0000, external ready required, 3 wait states
m ni mum */
Qut Port Wor d( PACS, 0x0073) ;

Whenthissetupiscomplete, the Am186ES microcontroller can communicatewith
the PCnet-1SA 1l Ethernet controller register set at any 1/0 address between 200h
and 3FFh. Notethat wherethe PCnet-1SA || Ethernet controller ismapped depends
upon how it has been initialized.
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On the Net186 demonstration board, the PCnet-1SA |1 Ethernet controller
initializati onisexecuted by the preprogrammed EEPROM. Immediately following
reset, the contents of the EEPROM are automatically read into the PCnet-1SA 11
Ethernet controller register set allowing the Am186ES microcontroller to
communicate to it. Refer to the Am79C961A PCnet™-1SA |1 Jumperless, Full
Duplex Sngle-Chip Ethernet Controller for 1SA Data Sheet, order #19364, for
details regarding the contents and arrangement of the EEPROM.

PCnet-ISA Il Ethernet Controller Legacy Mode

The Am79C961A PCnet-1SA Il Ethernet controller is designed so that it always
responds to Plug-and-Play (PnP) configuration software. Most embedded
networking applications, including the Net186 demonstration board, do not require
PnP. In fact, PnP can complicate software initialization. Fortunately, the PCnet-
ISA 11 Ethernet controller featuresa L egacy modethat allowsyou to hard codethe
resources (1/0 port, DMA, IRQ, etc.) inthe EEPROM. Thisalowsthe Am186ES
microcontroller to communicate to the PCnet-1SA |1 Ethernet controller
immediately following reset.

In Legacy mode, the Ethernet controller ignores the PnP software’s special
initiation key sequence (6A) and is visible in the I/O space. Only special setup
programs are able to reconfigure the Ethernet controller while in Legacy mode. If
the EEPROM is missing, empty, or corrupted, the Ethernet controller will still
recognize AMD'’s special initiation key sequence (6B).

To enable Legacy mode, write a 1 to the LGCY_EN bit (bit 6) of PnP Register
0xFO0. The preferred method for this is to set the LGCY_EN bit in the Vendor Byte
(PnP OxFO) field of the EEPROM located in word offset Ox1A.

When written with a 1, the Ethernet controller will not respond to the PnP initiation
sequence (6A), but will respond to the AMD key sequence (6B); therefore, the
Ethernet controller cannot be reconfigured as PnP software.

When set to 0, the Ethernet controller will respond to the 6A key sequence if the
EEPROM read was successful; otherwise, it will respond to the 6B key sequence.

See theAm79C961A PCnet™-1SA || Jumperless, Full Duplex Single-Chip

Ethernet Controller for |SA Data Sheet, order #19364, for a detailed description
of Legacy mode and the LGCY_EN bit.
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Things to Remember

Under normal operation, the PCnet-ISA Il Ethernet controller has to reside
somewhere between address 200h and 3FFh for it to respond to I/O cycles. The
PCnet-ISA Il Ethernet controller only decodes 10 address bits for /O cycles
and 12 for PnP commands.

The important PnP 1/O ports are 279h, A79h, and 203h—3FFh. If the Net186
demonstration board is ever run without an EEPROM, these addresses must be
available to bring the device out of PnP isolation.

PC2 and PCS assert at address 200h and 3FFh respectively. These pins are
used as CTS and RTS for serial port 1, thus preventing the use of hardware flow
control if the PCnet-ISA Il Ethernet controller is mapped to I/0 space. CTS and
RTS are routed to the driver for serial port 1, but are disabled on the production
Net186 demonstration boards by not stuffing the 0-ohm resistors at R3 and R4.
If the PCnet-ISA Il Ethernet controller is memory mapped, thus not requiring
PC2 and PCS, then R3 and R4 could be stuffed.

With 512 Kbyte of Flash memory and 512 Kbyte of SRAM, the entire memory
addressing capability of the Net186 demonstration board is utilized. The
PCnet-ISA Il Ethernet controllenust be mapped to I/0O space.

1.0

The logical place to map the PCnet-ISA Il Ethernet controller is in 1/0O space
using PC8 and PCS. This provides the flexibility to map the device anywhere
between 200h and 3FFh and to run without an EEPROM if desired. The tradeoff
is giving up CTS and RTS flow control on the second serial port.

If an application required less Flash memory or SRAM, then the PCnet-ISA Il
Ethernet controller could be memory mapped using one of the MCS signals.
This would allow you to recover CTS and RTS. This application is provided for
on the Net186 demonstration board by including @S an input to the PAL
device. By simply reprogramming the PAL device, the PCnet-ISA Il Ethernet
controller could be memory mapped.
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Chapter 3 &
Product Support

This chapter provides information on;

» Reaching and using the AMD Corporate Applications technical support
services, on page 3-2

» Productinformation available through AMD’s WWW and FTP sites, on page 3-4
» Support tools for the E86 and PCnet families, on page 3-5

Note that AMD does not support source code changes to the EB6MON software
or other demonstration software, and AMD does not support the running of the
E86MON software on demonstration boards other than the AMD SD186/SD188
family and the Net186 demonstration boards. The EB6MON software and other
demonstration board source code is provided to customers “as is”.
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AMD Corporate Applications
Technical Support Services

Technical support for the E86 family of microcontrollers, corresponding support
products, and the PCnet family of productsis available viae-mail, online (BBS
and WWW), and through telephone or fax.

E-Mail Support

Please include your name, company, telephone and fax numbers, AMD product
requiring support, and question or problem in all e-mail correspondence.

In the USA and Canada, send mail to:
| pd. support @nd. com

In Europe and the UK, send mail to:

euro. tech@nd. com

Online Support

AMD offers technical support on our WWW site and through our bulletin board
services. See “Product Support” on page 3-4 for more on what our WWW and FTP
sites have to offer.

WWW Technical Support

Go to AMD’s home page &ttp://www.amd.com and click on “Service” for the
latest AMD technical support phone numbers, software, and Frequently Asked
Questions.

Bulletin Board Support

Country Number
USA and Canada (408) 749-4659
UK and Europe 44-(0) 1276-803-211
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Telephone and Fax Support

Telephone assistance is available in the U.S. from 8:00 A.M. to 5:00 .M. Pacific
time, Monday through Friday (except major holidays). In Europe, assistanceis
available during U.K. business hours. Contact the hotlines at one of the following
telephone or fax numbers.

Direct Dial Numbers

0T

Country Number
USA and Canada Tel.: (408) 749-5703
Fax: (408) 749-4753
Japan Tel.: (03) 3346-7550
Fax: (03) 3346-9828
Far East Asia Fax: (852) 2956-0599
Germany Tel.: 089 450 53199
UK and Europe Tel.: 44-(0) 1276-803-299
Fax: 44-(0) 1276-803-298

Toll-Free Numbers

Country Number

USA and Canada (800) 222-9323
France 0590-8621
Italy 1678-77224
Japan 0031-11-1163

Net186™ Demonstration Board User’s Manual

3-3



Product Support

AMD’s WWW and FTP sites are described below. Questions, requests, and input
concerning these sites can be sent via e-markbmaster @amd.com.

WWW Site

34

A subset of the AMD WWW pages, the embedded processor and networking
product pages are frequently updated and include general product information,

technical documentation, and support and tool information. To access these pages,

go to the AMD home page http://www.amd.com and click on “Embedded
Processors” or “Networking”. You can also access the pages direbtiypalf
www.amd-embedded.com or www.amd.com/products/npd/npd.html.

The “Embedded Processors” and “Networking” home pages are divided into four
sections:

* “What's New” announces new E86 or PCnet family products, and highlights
new applications using our products.

« “Product Overviews” briefly describes all the products in the E86 and PCnet
families, and describes how these parts are ideal in specific focus markets.

» “Support and Tools” provides information about the tools that support our
products, and offers online benchmarking tools.

» “Technical Documentation” provides thAeailableLiteraturelList of datasheets,
application notes, user’s manuals, and promotional literature, and describes how
to order these documents. Many are also available online in PDF form. (To
access the Literature Ordering Center via telephone, call one of the numbers
listed on the back cover of your manual.)

The “Embedded Processors” page also includes a link under “Support and Tools”

called “Demo Board Updates” which provides access to the AMD FTP site where
the latest EB6BMON software releases are available.
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FTP Site

In addition to the documentation on our WWW pages, AMD provides software

through an anonymous FTP site. To download the software, ftp to ftp.amd.com

and log on as “anonymous” using your e-mail address as a password. Or via your
web browser, go tétp://ftp.amd.com. Software relating to the embedded

processor and networking products can be found ifptit@'epd/e86/ or /pub/
npd/softwar e/directories.

Third-Party Development Support Products

The FusionE88" Program of Partnerships for Application Solutions provides the
customer with an array of products designed to meet critical time-to-market needs.
Products and solutions available from the AMD FusionE86 partners include emulators,
hardware and software debuggers, board-level products, and software development
tools, among others. TheusionE865M Catalog, order #19255, and the

FusionE86° CD, order #21058 describe these solutions.

In addition, mature development tools and applications for the x86 platform are
widely available in the general marketplace.
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Appendix A :l

Schematics and Board Bill of
Materials

This appendix contains schematics for the Net186 demonstration board
components (see page A-2) and the bill of materials (see page A-12).

Net186™ Demonstration Board User’s Manual A-1



Schematics

The Net186 demonstration board schematics have been blocked out to isolate
functionality of the design onto separate pages as follows:

» Page A-3 contains the top level interconnect signals and the PAL22V10.
» Page A-4 contains the PCnet-ISA Il Ethernet controller.
» Page A-5 contains the 10BASE-T interface and EEPROM.

» Page A-6 contains various signal pull-ups and pull-downs, including the reset
board ID.

» Page A-7 contains the Am186ES microcontroller.
» Page A-8 contains the RS-232 interfaces.

» Page A-9 contains the processor LEDS (CR5-CR12), the SRAM, and the Flash
memory.

» Page A-10 contains the Am186 expansion interface.

» Page A-11 contains the reset circuit and switch and the power supply decoupling
caps. -

These schematics and design are subject to change.
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Board Bill of Materials (BOM)

Table A-1. Netl186 Demonstration Board BOM

Qty | Ref Description MFG1 Part No 1
4 C1, C2, C37, C40 22 MFd, SMT, C case, 20V Any
30 C3-C14, C41-C58 0.01 MFd, SMT, 16 V Any
1 C15 1.0 MFd, SMT, 16 V Any
13 | C16-C24,C59- | 0.1 MFd, SMT, 20V Any
Cc62
10 | C25-C34 22 PFd, SMT, 16 V Any
2 C35, C361 33 PFd, SMT, 16 V Any
2 C38, C39 15 PFd, SMT, 16 V Any
14 CR1-CR14 LED, 3-pin, SMT LUMEX SSL-LX15IGC-RP-TR
1 J1 Power jack, 5.5 mm, RA Switchcraft | RAPC-712
2 J2,33 DB9 right-angle connector, front AMP 787844-1
metal-shell
1 J5 RJ-45 connector
1 P1 Am186 Conn, 64-pin header Any
1 P2 Am186 Conn, 40-pin header Any
1 R1 5Q, 5% Any
4 R2-R5 0Q, 5% Any
28 R6-R33, R45,R46, 10 kQ, 5% Any
R51, R63-R67
5 R34-R38 0Q, 5% Any
4 R40-R43 330Q, 5% Any
1 R44 2.2 1Q, 5% Any
4 R47-R50 33Q, 5% Any
2 R52, R53 390Q, 5% Any
8 R54-R61 330Q, 5% Any
1 R62 100 K2, 5% Any
1 SwWi1 Reset switch, (SMT-J lead) C&K KT11P3JM
1 Tl 10BASE-T filter and transformer Pulse PE68068T
Engineering
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Qty | Ref Description MFG1 Part No 1
1 Ul 128 x 16 EEPROM National NM93C56N
1 u2 22V10 PAL AMD PALCE22V 10H-7JC/5
1 u3 128 x 16 EEPROM National NM93C56N
1 u4 Reset controller, SMT TI TL7705ACD
2 U5, U6 RS-232 driver, narrow SMT Maxim MAX232ACSE
1 u7 PCnet-ISA 1l Ethernet Controller AMD Am79C961AV C\W
1 U9 256K x 16 SRAM (SMT) Toshiba TC514161
1 u10 Am186ES microcontroller AMD Am186ES-40VC\W
1 U1 512K x 16 Flash memory (SMT) AMD AmM29F400AT-70EC
1 Y1 40.0-MHz quartz crystal, 16 pF Epson MA-306
1 Y2 20.0-MHz quartz crystal, 16 pF Epson MA-306

Net186™ Demonstration Board User’s Manual A-13
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Appendix B &
PCnet Family History

Thefollowing isabrief discussion/history of the LANCE (Local Area Network
Controller for Ethernet) and the subsequent family of integrated single-chip
Ethernet controllersthat followed based on the LANCE/CLANCE (CMOS Local
AreaNetwork Controller for Ethernet) architecture called the PCnet Family.

The PCnet Family of single-chip Ethernet controllers is based on the original

Am7990 LANCE bus mastering architecture. The original LANCE controller was
introduced in 1985. Its architecture is the basis for AMD’s PCnet Family of highly
integrated single-chip Ethernet controllers. The one Ethernet controller that is the
exception is the Am79C940 MACE (Media Access Controller for Ethernet). The
original LANCE, the PCnet family, and MACE are described below.

For more information about members of AMD’s family of Ethernet controllers,
refer to the AMD Networking Products Guide CD, order #21244, included in your
kit.

LANCE / CLANCE

The LANCE (Am7990) was a standalone Media Access Controller (MAC). It had
no PHY layer logic. This means it had no integrated Manchester Encoder/Decoder
(ENDEC) nor did it have an integrated 10BASE-T transceiver (TMAU). In 1992,
AMD refabricated the NMOS LANCE to produce a CMOS LANCE called the
C-LANCE (Am79C90). Though the internal architecture of the CLANCE is a little
different than the internal architecture of the LANCE, to the user/programmer, the
architecture of the CLANCE is exactly the same as the LANCE. This means that
whatever software suites were developed for the LANCE can also be used with
the Am79C90 CLANCE without changing any of the original Am7990 LANCE
software code. Thus, whenever the name CLANCE is used, it is really the original
LANCE Ethernet media access controller fabricated using CMOS technology. The
CLANCE is pin compatible to the LANCE and like the LANCE, CLANCE is also

a bus-mastering Ethernet controller.

AMD still offers the CLANCE (Am79C90) Ethernet controller. The original
LANCE architecture is as popular today as it was when it was first introduced over
a decade ago.
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PCnet Family of Ethernet Controllers

During thelast half of the 1980s, AMD embarked on a program to produce highly
integrated single-chip Ethernet controllers based exclusively on the original
LANCE/CLANCE architecture; that is, an Ethernet controller chip with integrated
MAC/ENDEC/TMAU (Media Access Control/Encoder-Decoder/10BASE-T
MediaAccess Unit). In addition, it was decided to integrate the businterfacelogic
on board the chip. The idea of maintaining architecture compatibility with the
origina LANCE/CLANCE Ethernet controllers was done to ensure software
compatibility. AMD realized that therewasavery largebase of LANCE/CLANCE
userswho did not want to rewritetheir L ANCE-based software code. Theinclusion