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Talkl : Network Processors — Architecture to Integration

Abstract:

Networks Processors are programmable processors designed specifically to
handle the tasks of packet processing, manipulation and forwarding. In particular, they
include special functionality to reduce memory and/or caching latencies and te
accelerate common functions such as classification, checksums, lookups, etc.

In this tutorial, T will give an overview of the Network Processor Space. We will
look into different characteristics of Networks Processors in Data Communications (to
handle data) vs. Telecommunications (to handle voice). Then we will learn design
issues related to Network Processor Hardware and Software. We will discuss
architectures and applications of some popular Network Processors from Agere
Systems, Connexant/MindSpeed, Motorola/C-Port, and IBM. Then I will use
empowerTel's MxP1070 (Media Express Processor) as the case study for a SoC
{System-on-a-Chip) design which is used in Voice over Internet Protocol (VoIP)
carrier-class switch system. Finally, I will use this chip implementation to show the
challenges of SOC design methodology in various aspects (architecture / logic design
{ verification / validation / DFT / timing / physical design), the challenges of VDSM
(Very Deep Sub-Micron) design, and the design issues related to soft/hard IP
integration.

Speaker { °
David C. W, Chang, Ph.D.
Vice President, Engineering

empowerTel Networks

David Chih-Wei Chang received his Ph.D. degree in Electrical Engineering from
the University of Southern California in 1988.

Currently he is Vice President of Engineering and is responsible for the Media
Express Processors development at empowerTel Networks. From 1997 to 1999, he
was Director of Engineering of Desktop Graphics and Integration Graphics (with VIA,
ALI) at Trident Microsystems. From 1991 to 1997, he was Sr. Manager at
Fujitsw/HAL Computer Systems, where he worked on SPARC 64-bit 4-way



super-scalar, speculative out-of-order execution microprocessors. From 1988 to 1991,
he was a Sr. Staff Engineer at Siemens/Pyramid Technology, where he worked on
RISC-based multiprocessor design. From 1985 to 1988, he was a Design Engineer at
Citicorp/Quotron, designing tightly-coupled multiprocessors.

Dr. Chang was a part-time professor in the Electrical Engineering
Department at the San Jose State University from 1989 to 1993. He holds
four patents and has published fifteen technical papers in
VLSI/computer/networking areas. He is a Sr. Member of IEEE, and on the
Board of Directors of CASPA (Chinese American Semiconductor Professional
Association). His research interests include
telecommunication/networking, computer architecture, multimedia, and
VLSI/CAD,



Talk2 : SOC Design Methodology for An Multimedia Controller

Abstract:

In this tutorial, an SOC design flow will be presented in a greatly detailed
fashion. We will emphasize on the area of chip level design, hierarchical netlist
partition, design for test, netlist release, timing closure to GDS sign-off. We will also
talk about the design methodology migration when face different deep submicron
technologies, e.g., how to address the EM issues, coupling issues, and IR drop issues.
At the end, we will show you a multi-medium SOC design evolvement.

Speaker 2
Jin Chin Wang, Ph.D.
VLSI Integration Engineering Manager
Digital Video Technology

Broadcom Corporation

Jin Chin Wang received his Ph.D. degree in Computer Engineering from the
University of Southern California in 1990, his M.S. degree in Electrical Engineering
from the University of Southern California in 1987, and his B.S. degree in Electrical
Engineering from the Chung Yuan Christian University in 1982,

Currently he is the VLSI Integration Engineering Manager of Digital Video
Technology at Broadcom Corp. and is responsible for the high-end set-top box
backend chip BCM7020, BCM7030 VLSI development. From 1997 to 1999, he was a
Senior Engineering Manager of Advanced Processor Development at NEC Electronics,
where he worked on MIPS 64-bit 2-way super-scalar VR5464A and VR5432
microprocessors. From 1996 to 1997, he was a Staff Engineer at SunMicro
Electronics, where he worked on Ultra-Sparc III reference platform development.
From 1991 to 1996, he was an Advisory Engineer at IBM-Austin, where he worked
on RISC-based multiprocessor chipset design. From 1990 to 1991, he was a Staff
Design Engineer at Tandem Computers, designing tightly coupled fault tolerant

multiprocessors.

Dr. Wang holds three U.S. patents with 12 patent application pending for review,
has published fourteen technical referred papers in [EEE transaction of computers and
in other IEEE conference proceedings in cache multiprocessors area. He is a member
of IEEE, and an honor member of Phi Tau Phi. His research interests include VLSI

integration, SOC flow, computer architecture, digital video, and microprocessor.



Talk3 © SoC Design Example: Internet Appliance

Abstract:

Internet Appliance is becoming a major post-PC product. The nature
of [A - is a service product. Estimated sales volume will exceed PC before
year 2000. Besides OEM manufacturers, there are many new plavers, such
as Internet Service Provider and Software / System Integrator, etc.

Internet Applianbe {pocket PC, handheld PC and set top box etc. ) is
not a PC product. PC is a standard product with WinTel solutions. For
IA products however, there are too many integration options with
different CPU / chipset / peripherals / 0S / GUI / Browser etc. to fit
different applications.

Brief discussions of key hardware components (CPU, Memory, I/O bus,
communication, graphics, LCD panel, and battery etc.) and software (OS, debug
monitor, peripheral drivers and application programs etc.) selection for various TA
markets (PPC, HPC, STB) will be covered in this presentation. Middleware and
system integration are stepping stones for a SOC solution. Some design cases will be
used as examples for discussion in this presentation as well.

In summary, 1A is comprised of 3C (Computer, Communication and Consumer)
in one service product. There are many different applications with large sales potential.
To be successful in this new opportunity, it requires good tailored solutions for a
variety of markets and the ability to bundle correct hardware and software along with
the proper endorsement from customers as well as the lowest possible cost. These

questions demand the full attention from all IA manufacturers.

Speaker 3 -
Mr. Jonny Wang
Senior Engineering Manager
NEC

Johnny Wang is a senior engineering manager at Internet Platform Laboratory of
NEC Electronics. His major job responsibilities are leading hardware engineers team
and software engincers team to build Internet reference design, based on NEC’s VR
MIPS CPUs and chipsets, for NEC’s customers.



His current job focus is ‘Internet Appliance’ and ‘Digital Set Top Box’ reference
design. In the past several years, his team had built pocket PC and hand held PC
reference design with complete OS, peripheral device drivers and application
programs ported.

To help NEC’s customers to reduce time to market, his team makes reference
design very close to production ready prototype with finished mechanical mockup run
by rechargeable battery. The major targeted OS for their reference design boards were
based on WindowsCE. The newly targeted OS is Linux OS.

Due to his job requirements, he had many chances to talk to worldwide 1A
vendors to jointly define appropriate system architecture for various Internet
appliance platform. In order to get better system integration, he has to talk to various
hardware / software vendors to understand new available technologies on the market
so that he can recommend best suitable solutions for NEC’s [A customers.

He has BSEE and MSEE degrees.
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