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Circuit diagrams and other information relating to SMSC products are included as a means of illustrating typical applications. Consequently, complete
information sufficient for construction purposes is not necessarily given. Although the information has been checked and is believed to be accurate, no
responsibility is assumed for inaccuracies. SMSC reserves the right to make changes to specifications and product descriptions at any time without
notice. Contact your local SMSC sales office to obtain the latest specifications before placing your product order. The provision of this information does
not convey to the purchaser of the described semiconductor devices any licenses under any patent rights or other intellectual property rights of SMSC
or others. All sales are expressly conditional on your agreement to the terms and conditions of the most recently dated version of SMSC's standard
Terms of Sale Agreement dated before the date of your order (the "Terms of Sale Agreement"). The product may contain design defects or errors
known as anomalies which may cause the product's functions to deviate from published specifications. Anomaly sheets are available upon request.
SMSC products are not designed, intended, authorized or warranted for use in any life support or other application where product failure could cause
or contribute to personal injury or severe property damage. Any and all such uses without prior written approval of an Officer of SMSC and further
testing and/or modification will be fully at the risk of the customer. Copies of this document or other SMSC literature, as well as the Terms of Sale
Agreement, may be obtained by visiting SMSC’s website at http://www.smsc.com. SMSC is a registered trademark of Standard Microsystems
Corporation (“SMSC”). Product names and company names are the trademarks of their respective holders.

SMSC DISCLAIMS AND EXCLUDES ANY AND ALL WARRANTIES, INCLUDING WITHOUT LIMITATION ANY AND ALL IMPLIED WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, AND AGAINST INFRINGEMENT AND THE LIKE, AND ANY AND
ALL WARRANTIES ARISING FROM ANY COURSE OF DEALING OR USAGE OF TRADE.

IN NO EVENT SHALL SMSC BE LIABLE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES;
OR FOR LOST DATA, PROFITS, SAVINGS OR REVENUES OF ANY KIND; REGARDLESS OF THE FORM OF ACTION, WHETHER BASED ON
CONTRACT; TORT; NEGLIGENCE OF SMSC OR OTHERS; STRICT LIABILITY; BREACH OF WARRANTY; OR OTHERWISE; WHETHER OR
NOT ANY REMEDY OF BUYER IS HELD TO HAVE FAILED OF ITS ESSENTIAL PURPOSE, AND WHETHER OR NOT SMSC HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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1 INTRODUCTION

SMSC’s LAN9000 non-PCl Ethernet and Fast Ethernet controllers are targeted for embedded computing
applications. The LAN900O0 I/O-based (non-DMA) architecture and patented Memory Management Unit (MMU)
together provide a high-performance networking solution with less system complexity and lower system cost
than solutions using PCl-based DMA architectures borrowed from general purpose computing platforms.

2 PCIOR NON-PCI?

Though the PCI bus is the most prevalent bus in standard PC desktops, it is not necessarily the bus of choice
for embedded designs. The PCI bus is certainly commonplace and versatile, but embedded systems need not
be unnecessarily burdened by the complexity and cost of PCI. The LAN9000 generic (ISA-like) bus interface is
compatible with all popular embedded processor architectures (StrongARM, ARM, MIPS, SH, PowerPC, 68K,
Coldfire, etc.). In conjunction with the patented MMU, the non-PCl LAN9000 solution achieves high
performance, cost-effective Ethernet or Fast Ethernet connectivity.

3 DMA OR STRING I/0?

Think back to the PC before the introduction of PCI bus-mastering IDE controllers, String I/O was the solution of
choice for data transfers between the IDE disk drives and the processor because String I/O transfers are faster
than conventional ISA DMA transfers.

The SMSC LAN9000 Ethernet Family retains this performance advantage and combines it with the benefits of a
patented MMU. The MMU controls and manages the allocation of packet buffer memory to transmitted and
received packets. An internal Arbiter controls and manages 1/0 between the packet buffer memory, the host-
side Bus Interface Unit (BIU) and the network-side Ethernet Protocol Handler (EPH). The LAN900O architecture
maximizes throughput while minimizing CPU overhead and overall system cost.

4 LAN9000 BENEFITS

Many Ethernet controllers must statically reserve packet buffer memory for the transmit and receive functions.
The LAN9000 MMU can dynamically respond to changing in network traffic by allocating and deallocating
memory in real time with no CPU intervention. This capability has several significant benefits:

=  Because the allocation is based on the real time traffic, LAN9000 maximizes the utilization of the available
memory.

= Because CPU intervention is not required, CPU cycles can be more effectively applied to CPU-intensive
functions rather than to memory allocation bookkeeping.

= Because CPU intervention is not required, interrupt latency will not be affected and real time
responsiveness will not be diminished.

The LAN900O architecture provides additional performance-enhancing features not available with other Ethernet
controllers. The benefits to system performance are self-evident.

=  Auto-Increment Mode
- packet I/0O with reduced CPU overhead

= Early Transmit /Receive Mode
- packet transmit/receive with reduced MAC latency

=  Transmit Interrupt Mitigation
- packet transmit with reduced interrupt service overhead

= 32 Bit Access Mode

- direct bus access to packet buffer memory
- available on 91C1xx devices
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5 CONCLUSION

The SMSC LAN9000 Ethernet Family offers an architecture and feature set that are perfectly matched to the
requirements of high performance, cost effective Ethernet-enabled embedded systems.

Please contact your local SMSC Representative or Distributor for more information, or visit our web site at
www.smsc.com/embedded.
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