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FEATURES

Crystal LAN™ Ethernet

® Single-Chip IEEE 802.3 Ethernet Controller with Controller
Direct ISA-Bus Interface
® Maximum Current Consumption =55 mA (5V DESCRIPTION
Supply)
® 3VorS5V Operation {mzec for the Industy Standard Architectare (1SA) bus
® Industrial Temperature Range and general purpose microcontroller busses. Its highly-
® Comprehensive Suite of Software Drivers integrated design eliminates the need for costly external
Available components required by other Ethernet controllers. The
® Efficient PacketPage™ Architecture Operatesin ~ CS8900A includes on-chip RAM, 10BASE-T transmit
I/0 and Memory Space, and as DMA Slave and receive filters, and a direct ISA-Bus interface with
® Full Duplex Operation 24 mA Drivers.
® On-Chip RAM Buffers Transmit and Receive In addition to high integration, the CS8900A offers a
Frames broad range of performance features and configura-
® 10BASE-T Port with Analog Filters, Provides: tionoptiqns. Its unique Pa_cketPage archit_ecture
- Automatic Polarity Detection and Correction automatically e_ldapts to changing network traffic pa_t—
terns and available system resources. The result is
® AUl Port for 10BASE2, 10BASES and 10BASE-F  jhcreased system efficiency.
® Programmable Transmit Features: The CS8900A is available in a 100-pin LQFP package
- Automatic Re-transmission on Coliision ideally suited for small form-factor, cost-sensitive Ether-
- Automatic Padding and CRC Generation net applications. With the CS8900A, system engineers
® Programmable Receive Features: can design a complv_ete Ethernet circuit that occupies
. Stream Transfer for Reduced CPU Overhead less than 1.5 square inches (10 sg. cm) of board space.
- Auto-Switch Between DMA and On-Ch!p Memory ORDERING INFORMATION
- Early Interrupts for Frame Pre-Processing
- Automatic Rejection of Erroneous Packets CS8900A-CQZ 0°to70°C 5V LQFP-100 Lead free
® FEEPROM Support for Jumperless Configuration ~ CS8900A-IQZ -40°t0o85°C 5V LQFP-100 Lead free
. CS8900A-CQ3Z 0°to 70°C 3.3V LQFP-100 Lead free
® Boot PROM Support for Diskless Systems CSB900A-IQ3Z -40° t0 85° C 3.3V LQFP-100 Lead free
® Boundary Scan and Loopback Test
® LED Drivers for Link Status and LAN Activity
® Standby and Suspend Sleep Modes
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CS8900A
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1.0 INTRODUCTION

1.1 General Description

The CS8900A is a true single-chip, full-duplex,
Ethernet solution, incorporating all of the ana-
log and digital circuitry needed for a complete
Ethernet circuit. Major functional blocks in-
clude: a direct ISA-bus interface; an 802.3
MAC engine; integrated buffer memory; a seri-
al EEPROM interface; and a complete analog
front end with both 10BASE-T and AUL.

1.1.1 General Purpose and ISA-Bus Inter-
face

Included in the CS8900A is a direct ISA-bus in-
terface with full 24 mA drive capability. Its con-
figuration options include a choice of four
interrupts and three DMA channels (one of
each selected during initialization). In Memory
Mode, it supports Standard or Ready Bus cy-
cles without introducing additional wait states.
The bus can be configured to support many
microcontroller and microcomputer busses.

1.1.2 Integrated Memory

The CS8900A incorporates a 4-Kbyte page of
on-chip memory, eliminating the cost and
board area associated with external memory
chips. Unlike most other Ethernet controllers,
the CS8900A buffers entire transmit and re-
ceive frames on chip, eliminating the need for
complex, inefficient memory management
schemes. In addition, the CS8900A operates
in either Memory space, /O space, or with ex-
ternal DMA controllers, providing maximum
design flexibility.

1.1.3 802.3 Ethernet MAC Engine

The CS8900A’s Ethernet Media Access Con-
trol (MAC) engine is fully compliant with the
IEEE 802.3 Ethernet standard (ISO/IEC 8802-
3, 1993), and supports full-duplex operation. It
handles all aspects of Ethernet frame trans-
mission and reception, including: collision de-

tection, preamble generation and detection,
and CRC generation and test. Programmable
MAC features include automatic retransmis-
sion on collision, and automatic padding of
transmitted frames.

1.1.4 EEPROM Interface

The CS8900A provides a simple and efficient
serial EEPROM interface that allows configu-
ration information to be stored in an optional
EEPROM, and then loaded automatically at
power-up. This eliminates the need for costly
and cumbersome switches and jumpers.

1.1.5 Complete Analog Front End

The CS8900A’s analog front end incorporates
a Manchester encoder/decoder, clock recov-
ery circuit, 10BASE-T transceiver, and com-
plete Attachment Unit Interface (AUI). It
provides manual and automatic selection of ei-
ther 10BASE-T or AUI, and offers three on-
chip LED drivers for link status, bus status, and
Ethernet line activity.

The 10BASE-T transceiver includes drivers,
receivers, and analog filters, allowing direct
connection to low-cost isolation transformers.
It supports 100, 120, and 150 Q shielded and
unshielded cables, extended cable lengths,
and automatic receive polarity reversal detec-
tion and correction.

The AUI port provides a direct interface to
10BASE-2, 10BASE-5, and 10BASE-FL net-
works, and is capable of driving a full 50-meter
AUI cable.

1.2 System Applications

The CS8900A is designed to work well in ei-
ther motherboard or adapter applications.

1.2.1 Motherboard LANs

The CS8900A requires the minimum number
of external components needed for a full
Ethernet node. Its small-footprint package and
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Figure 1. Complete Ethernet Motherboard Solution

high level of integration allow System Engi-
neers to design a complete Ethernet circuit
that occupies as little as 1.5 square inches of
PCB area (Figure 1). In addition, the
CS8900A’s power-saving features and CMOS
design make it a perfect fit for power-sensitive
portable and desktop PCs. Motherboard de-
sign options include:

* An EEPROM can be used to store node-
specific information, such as the Ethernet
Individual Address and node configuration.

 The 20 MHz crystal oscillator may be re-
placed by a 20 MHz clock signal.
1.2.2 Ethernet Adapter Cards

The CS8900A’s highly efficient PacketPage
architecture, with StreamTransfer™ and Auto-

Switch DMA options, make it an excellent
choice for high-performance, low-cost ISA
adapter cards (Figure 2). The CS8900A’s wide
range of configuration options and perfor-
mance features allow engineers to design
Ethernet solutions that meet their particular
system requirements. Adapter card design op-
tions include:

* A Boot PROM can be added to support
diskless applications.

« The 10BASE-T transmitter and receiver
impedance can be adjusted to support 100,
120, or 150 Ohm twisted pair cables.

* An external Latchable-Address-bus de-
code circuit can be added to operate the
CS8900A in Upper-Memory space.
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Figure 2. Full-Featured ISA Adapter Solution
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* On-chip LED ports can be used for either
optional LEDs, or as programmable out-
puts.

1.3 Key Features and Benefits

1.3.1 Very Low Cost

The CS8900A is designed to provide the low-
est-cost Ethernet solution available for embed-
ded applications, portable motherboards, non-
ISA bus systems and adapter cards. Cost-sav-
ing features include:

* Integrated RAM eliminates the need for ex-
pensive external memory chips.

* On-chip 10BASE-T filters allow designers
to use simple isolation transforme