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Media processors

target DIGITAL-V!

Several IC vendors are

touting processors, gener-
ally based on VLIW g~ ===
architectures, that

can handle media-

processing chores

for applications from
PC multimedia to high-
definition digital TV. The

proponents believe that Several media processors target digital

TV, but only Philips has thus far devel-
oped and shipped a reference and devel-
opment platform that uses the TriMedia
processor.

only a programmable
device offers the flexibility
necessary to serve in such Digital multimedia tasks—communica-
tion algorithms, digital video or audio
coding, 2- and 3-D graphics, and oth-
ers—all share some characteristics. All
are computationally complex and
require similar types of resources
whether the implementation is on a
programmable processor or in hard-
wired logic. The similarities have long
enticed IC companies with the possibil-
ity that they could design a program-
mable device to concurrently host sev-
eral of these tasks. Presumably, such a
multifunction device would cost less
than multiple fixed-function devices
and offer the flexibility of programma-
bility’s easy updates. Despite these
promises, media processors have failed
to proliferate. Still, a long list of IC ven-
dors either have announced products or

volatile and evolving appli-
cations. Ultimately, media
processors may prosper,
but system designers so far
have preferred fixed-func-
tion ICs and ASICs.

www.ednmag.com

EQ roles

have new designs poised
to enter the market, and
programmable cores al-
ready lie at the heart of
ubiquitous products,
such as modems.

Potential applications
for media processors a-
bound. One such device,
Mpact, developed by
Chromatic Research and
sold by IC partners LG
Semicon, Toshiba,

and STMicroelec-
tronics, is perhaps
the most recogniz-
able. The IC can host a variety
of PC multimedia tasks. Alas, at press
time, Chromatic announced that it
wouldn’t continue with the planned
Mpact 3, effectively ending the devel-
opment of the architecture (see sidebar
“What happened to Mpact (in my opin-
ion)”). Chromatic does plan to contin-
ue selling and supporting Mpact 2.
Moreover, at press time, it appeared
possible that one of the semiconductor
partners might try to assume a lead role
in assuring a future Mpact road map.

Other natural media-processor appli-
cations center on digital video. Digital
TVs will need horsepower to perform
video and audio decoding, format con-
versions, and other functions. In fact,
high-definition-television (HDTV) sys-
tems will need to support a dozen or
more video formats as well as include
algorithms that can maximize NTSC or
PAL video quality on the 1639-aspect-
ratio screens.

You will probably hear more about
media processors in these video and
multimedia roles than in other applica-
tions, mainly because of the allure of
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(@a glance

c An unprecedented number of

MEDIA PROCESSORS

the markets. Actually, some of the
processors can serve equally well in
other areas, including telecommunica-
tions, data networking, printers, and
cameras. Down the road, C compilers vendors have announced media
for media processors may advance to processors.
the point at which embedded designers c The large Japanese conglomer-
can harness the available horsepower ates view internally developed
even in one-of-a-kind systems. media processors as the quick
Before considering the current menu route to DVD (digital-versatile-
of media processors, you might want to disk) players and other consumer
look back and realize that they’re not devices.
new. Moreover, a historical perspective ¢ C-language support determines
clearly shows the advantages of pro- how readily OEMs can adapt
grammability and reveals roadblocks media processors to applications.
that derailed earlier media processors. c Volatile digital-video standards
About a decade ago, Texas Instru- make programmability an advan-
ments developed the 32010 and 32020 tage in digital-TV applications.
programmable graphics processors.
Early on, the ICs proved superior to hard-wired graphics chips
in 2-D Windows-acceleration tasks and won significant mar-
ket share in high-end PC graphics. Unfortunately, the 2-D-
acceleration task didn’t change much for several years. The
IC vendors incrementally improved performance, but the

real changes took place in the move
from the ISA to the VL bus (VESA local
bus) to PCI. The programmable ICs
from Tl had no sustainable perform-
ance advantage, and the hard-wired ICs
eventually won out based on much
lower cost. The story could have been
different, however, if the 2-D graphics
tasks hadn’t stagnated for several years
before vendors added on-chip support
for video scaling, 3-D graphics, and
even audio. A programmable IC could
possibly have more easily supported an
evolving set of features than the hard-
wired ICs ultimately did.

Lucent Technologies (www.lucent.
com), meanwhile, was promoting its
DSP32 family as a multifunction pro-
cessor for the PC multimedia subsys-
tem. The company developed a multitasking real-time DSP
operating system, the Visible Caching operating system
(VCOS), and claimed that a single DSP could operate as a
modem, an audio synthesizer, a speakerphone, and a speech-
recognition system and could handle other evolving multi-

FOR MORE INFORMATION...

For more information on the media processors discussed in this article, circle the appropriate numbers on the Information Retrieval Service card
or use EDN’s Express Request service. When you contact any of the following manufacturers directly, please let them know you read about their
products in EDN.

Advanced Micro Devices Intel
Sunnyvale, CA Santa Clara, CA
1-408-732-2400 1-408-765-8080
www.amd.com www.intel.com

Toshiba America Electronic
Components Inc

San Jose, CA

1-408-456-8900

Sharp Digital Information
Products

Huntington Beach, CA
1-714-903-5000

Circle No. 361 Circle No. 367 w_ww.sharpsdi.com w_ww.toshiba.com/taec
Chromatic Research LG Semicon Circle No. 373 Circle No. 377
Sunnyvale, CA San Jose, CA STMicroelectronics VM Labs
1-408-752-9201 1-408-432-5000 Lincoln, MA Los Altos, CA
www.chromatic.com www.lgs.co.kr 1-781-861-2650 1-650-917-8050
Circle No. 362 Circle No. 368 WWW.st.com w_ww.vmlabs.com
Cyrix Matsushita Semiconductor Circle No. 374 Circle No. 378

Richardson, TX
1-972-968-8388
WWW.CYrix.com
Circle No. 363

Equator Technologies
Seattle, WA
1-206-812-1290
www.equator.com
Circle No. 364

Fujitsu Microelectronics
San Jose, CA
1-408-922-9000
www.fujitsumicro.com
Circle No. 365

Integrated Device
Technology

Santa Clara, CA
1-800-345-7015
www.idt.com
Circle No. 366

Cupertino, CA
1-408-342-8600
WWW.Mmec.panasonic.co.jp
Circle No. 369

Mitsubishi Electronics
of America

Sunnyvale, CA
1-408-730-5900
www.mitsubishichips.com
Circle No. 370

Motorola

Austin, TX
1-512-502-2100
WwWw.mot.com/sps
Circle No. 371

Philips Semiconductors
Sunnyvale, CA
1-408-991-3838
www.trimedia.philips.com
Circle No. 372

Sun Microelectronics
San Jose, CA
1-800-681-8845
www.sun.com/
microelectronics

Circle No. 375

Texas Instruments
Houston, TX

1-800-477-8924, ext 4500

www.ti.com
Circle No. 376

Super Circle Number
For more information on the products available from
»all of the vendors listed in this box, circle one num-
ber on the reader service card.

VOTE. ..

Please also use the Informa-
tion Retrieval Service card to
rate this article (circle one):

High Interest 582
Medium Interest 583
Low Interest 584

Circle No. 379
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media tasks. The Lucent with the rate of change in

demos were impressive, but Ve S S SHEIN — modem- and fax-mo<_1|ula-

the DSP made no headway MICROCODE FOR| [MICROCODE FOR VIDEO tion standards and adjunct

into the media-processor mar- SEQUENTIAL PARALLEL MEMORY compression and error-cor-

ket. Several roadblocks de- S groce= rection schemes, only a pro-

railed the effort. Coding a DSP U U grammable approach made

for such an application re- ("DSP-TYPE VLIW-TYPE PARALLEL PROCESSOR sense.

quired hand-tuned assembly SEQUENTIAL IMAGE-

language, and few qualified PROCE e [> PRO- Menu of choices

programmers were available. 2= 2 ||| 12 || 12 |||] 12 CEUS,\?I'TNG Only time will tell how
- CUTION CUTION( |cuTION| [cuTION||cuTION .

Ensuring that one processor UNIT UNIT UNIT unit || uni successful media processors

could handle multiple real- might be in emerging appli-

time media streams in worst- cations, such as digital-ver-

case conditions proved more satile-disk (DVD) players

challenging than Lucent and and digital TV, but a grow-

others before and since had

: A four-instruction VLIW architecture combines
estimated. And the cost of FIGURE 1 . -
- with a DSP to allow the Matsushita MCP to han-

dle tasks such as MPEG-2 video and AC-3 audio decoding, even
though the IC operates from a relatively slow, 54-MHz clock.

fixed-function ICs for each
task dropped more quickly
than expected.

Despite the failure by
Lucent, Tl, and others to deploy a multifunction media
processor, the same group, along with Rockwell (www.
nb.rockwell.com), converted the modem market to pro-
grammable DSP-based ICs. Until the era of 1200- to 2400-bps
modems, designers used hard-wired digital-filter ICs along
with microcontrollers in modem designs. Around that time,
however, designers from several companies realized that,

ing list of players plans to
offer such processors (Table
1). Very-long-instruction-
word (VLIW) architectures
dominate the list, although
most vendors also offer
some single-instruction multiple-data (SIMD) capabilities.
(Figure 1 depicts the MCP, a representative VLIW processor
from Matsushita.) The list includes processors from Mat-
sushita, Mitsubishi, and Fujitsu that have debuted only in
Japan and most likely were designed primarily for use by the
companies’ own consumer-electronics divisions. Sharp’s
event-driven, clockless Data-Driven Media Processor (DDMP)

WHAT HAPPENED TO MPACT (IN MY OPINION)

Chromatic Research, its semiconductor
partners, and Mpact fans should now be
celebrating. In late June, Chromatic
claimed that more than 8000 Mpact ICs
were shipping in PCs each day. Gateway
(www.gateway.com) was using the IC in
a number of systems, Micron (www.
micron.com) had announced an Mpact-
based product, Compaq (www.
compag.com) was rumored to be on the
verge of an Mpact announcement, and
a dozen smaller add-in card and moth-
erboard vendors offered products. It
appeared that Chromatic was headed
for profitability and a public stock offer-
ing. Then, in mid-july, the company sud-
denly announced that it would not con-
tinue the Mpact architecture with an
Mpact 3 chip. Chromatic will continue
to sell and support Mpact 2, but it’s
unlikely that the architecture will win
new designs.

What happened? The short answer is
that Gateway, the biggest Mpact cus-
tomer by a large margin, decided to

move away from Mpact. But Gateway’s
decision was a symptom of many other
problems that plagued Chromatic and
ultimately its silicon partners.

The reasons behind Chromatic’s trou-
bles start with the architecture and busi-
ness model. Mpact was architecturally a
media processor but may well have been
a multifunction IC based on hard-wired
functional blocks. The architecture was
practically closed; only Chromatic engi-
neers could develop software. Therefore,
the IC was limited to the PC multimedia
function that Chromatic supported.

To make matters worse, Mpact was a
beast to program, and Chromatic strug-
gled to deliver the Mediaware code
modules on time with both Mpact 1 and
2. The programming problem should
have been under control by the time
Mpact 2 debuted, considering that
Chromatic had tested and deployed
Mpact 1 code. Inexplicably, however,
Mpact 2 differed significantly from
Mpact 1 and required a rewrite of the

key multimedia algorithms.

The business model was also awk-
ward. Chromatic didn’t sell the ICs but
instead got royalties from its silicon part-
ners. The company also derived revenue
by licensing Mediaware modules to
OEMs. Historically, however, OEMs
don’t like paying extra for such code
modules, and the business model most
likely scared off potential customers.

Ultimately, however, Chromatic’s
biggest battle was the one it picked with
Intel when it decided to offer a pro-
grammable multimedia resource for the
PC. Intel views the Pentium and Pentium
Il as the ultimate media processors.
Clearly, Chromatic had limited time to
sell audio, modem, and digital-versatile-
disk decoding functions before Intel
moved those tasks to its mP. Intel, how-
ever, hastened Chromatics’ exit from PC
multimedia by drastically dropping
prices of the new 740 graphics ICs and
by fiercely lobbying customers away
from Mpact.
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is the most unusual archi-
tecture.

The table also lists main-
stream mPs, such as the
Pentium, Pentium Il, and
compatible families with
multimedia extensions
(MMXs); Sun’s UltraSPARC
with visual instruction set
(VIS); and Motorola’s Pow-
erPC with AltiVec. These
mPs all include an SIMD-
based vector-execution
unit with instructions opti-
mized for graphics and
other multimedia applica-
tions. Moreover, experi-
ence shows that as horse-
power goes up, such CPUs
take on tasks that once

required dedicated hardware. In most new PCs, for example,
the host processor can perform the modem-data-pump task.
This fact prompted Chromatic to readily admit that its suc-
cess depended on staying one to two years ahead of Intel in
multimedia capabilities and constantly moving to new func-

tions or higher levels of performance.

|DESIGN FEATURE

The Stingray reference design from Chromatic, which will sell for
around $800, includes a motherboard design and packaging
scheme for Mpact-2-based, appliancelike PCs.

Deciding the viability of
a media processor for your
application should be rela-
tively straightforward. You
can consider several ques-
tions when making such an
evaluation.
¢ Can a media processor
match or undercut the
cost of using separate
hard-wired ICs or com-
bining fixed-function
cores in an ASIC?
c Is the application at
hand likely to undergo
a steady stream of
changes or upgrades
that makes programma-
bility a significant ad-
vantage?

¢ Canamedia processor successfully handle the concurrent
tasks an application requires?

¢ Can a media processor supplant a microcontroller or
another CPU, or does it have to act as a coprocessor?

¢ What development tools exist, and how easy is it to do

custom software in C?

START-UPS TAKE DIFFERENT SLANTS

Even as some media-processor vendors
struggle, two US start-ups are poised to
enter the market: Equator Technologies
and VM Labs. The companies, however,
have vastly different business plans and
slightly different target markets. Still, the
two may later go head to head trying to
stake out a market.

Neither Equator nor VM Labs has yet
detailed their media processors, but
expect to hear from them soon. Equator
will employ a very-long-instruction-
word (VLIW) architecture, whereas VM
Labs says only that its chip will use mul-
tiprocessor technology. VM Labs also
believes that processors such as Mpact
or TriMedia with fixed functions in hard-
ware are the wrong avenues to take in
the future. The company claims it will
deliver a processor that is comprised
totally of programmable resources.

Equator is targeting digital-video
applications, including digital TV and set-
top boxes. The company, however, plans
a range of software-compatible ICs that
target any product through which a dig-

ital-video stream passes. VM Labs, mean-
while, is squarely focusing on a combo
digital-versatile-disk (DVD) player/3-D-
game console. The company believes
customers might offer other products
such as set-top boxes with DVD and 3-D-
game functions, but it believes that the
DVD/3-D-game combination will drive
demand. According to VM Labs’ plans,
DVD customers will choose a Project X
player because it also plays games, and
gamers will do the same because of DVD
support. The company also claims that its
undisclosed architecture will offer game
authors 3-D features that far surpass
those now on the market.

Although lacking a fab facility, Equa-
tor intends to sell ICs along with soft-
ware tools, including a C compiler and
an RTOS. VM Labs has signed a nonex-
clusive manufacturing license with
Motorola, and the semiconductor giant
will make and sell media processors
compatible with VM Labs’ Project X. VM
Labs will receive royalties from Motoro-
la and future semiconductor partners

and from the sale of development tools
and licenses.

VM Labs will also receive royalties
from game authors, just as Nintendo
(www.nintendo.com) and others do.
Unlike Nintendo, however, VM Labs has
no plans to publish its own titles. Nin-
tendo receives royalties from indepen-
dent authors and offers its own titles that
compete with the independents for shelf
space.

It appears that VM Labs is ahead of
Equator in hardware development.
Whereas VM Labs doesn’t disclose its
architecture, it received first silicon at
the end of 1997. Software developers
are already developing titles. Moreover,
Thomson Consumer Electronics (Www.
thomson-multimedia.com) (manufac-
turer of RCA, GE, and Proscan brands)
and Toshiba have licensed VM Labs’
technology for consumer-electronic
products, which should appear early
next year. If successful, VM Labs will be
the first designer of a game platform
that multiple vendors will manufacture.
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¢ What applications do the media-
processor vendors support with
assistance in firmware and software
development?

Working from the bottom of the list,
you might wonder why it matters
which applications the media-proces-
sor vendor targets. In a perfect world, it

wouldn’t matter, but it’s likely you will
need some help in coding a media
processor. The programmability of the
ICs is both a blessing and a curse
because the programming task histori-
cally has been somewhat herculean. For
example, Chromatic admits that pro-
gramming Mpact is a step more difficult

than programming a DSP. To achieve
suitable performance, the company
relies on hand-tuned assembly lan-
guage for all performance-critical paths
through the code. In essence, you can
use Mpact in only the applications—
graphics, video, audio, modem, and
DVD for the PC—that Chromatic sup-

TABLE 1-REPRESENTATIVE MEDIA-PROCESSOR VENDORS

Manufacturer

Media processor

Price and availability

Target applications

ports. Chromatic has begun to expand
the software-development community
and claims that more than a dozen cus-
tomers have licensed a software-devel-
opment kit. The company claims that a
few customers are working on applica-
tions other than PC multimedia subsys-
tems. It’s doubtful, however, that Mpact

For more information

Chromatic Research
Circle No. 362

(LG Semicon,
STMicroelectronics,
and Toshiba)

Mpact 1 and 2: combine a two-instruction
VLIW architecture with SIMD capabilities;
the newer Mpact 2 executes 6 BOPS and

includes a hardware 3-D graphics
accelerator and RAMDAC

Mpact 2 available from three
IC partners; in PC-market
volumes, IC costs less than $60;
OEMs may also license
Mediaware modules from Chromatic

Mpact 2: PC multimedia coprocessor
capable of graphics, audio, MPEG-2-
decoding, DVD-player,
and modem tasks; Mpact 1 sold mainly
as DVD decoder

See company Web sites

Microelectronics
Circle No. 365

combines a two-instruction VLIW

architecture with SIMD capabilities
to reach more than 1 BOPS;
not introduced outside Japan

lower than $100; available in
Japan, but Fujitsu apparently uses
IC primarily in its own products

Equator Unnamed and undefined VLIW Applications indicate a price Camcorders to HDTV sets; See company Web site, and watch
Technologies processor; company pledges a C much lower than $100; shipments early targets could be digital for fall/winter announcement
Circle No. 364 compiler that eliminates any need will begin in late '98 or early '99; TV and 3-D games
for assembly-language programming expect over time a range of
software-compatible implementations
Fujitsu Multi Media Assist (MMA): Applications indicate a price much DVD players, set-top No English-language information

boxes, and printers

available from Fujitsu; see
Reference 2

Intel
Circle No. 367
(AMD, Cyrix, and IDT)

Pentium and Pentium Il with
multimedia extensions (MMXs):
processors with SIMD vector-

Widely available with varying
price based on clock speed,
but Intel discontinues parts as

PC processor to which Intel
moves multimedia tasks as
performance allows; Pentium Il at

See company Web sites

Circle No. 370

capabilities to reach 1 BOPS; not
introduced outside Japan

execution unit price drops to $100 400 MHz handles DVD

Matsushita Media Core Processor (MCP): Applications indicate a price DVD players, set-top boxes, Brief English-language data
Semiconductor combines four-instruction VLIW much lower than $100; and car navigation systems sheet on Web site, but no
Circle No. 369 architecture and a DSP execution shipping now other information available;

unit to reach more than 3 BOPS. see Reference 2

MCP+ and MCP2 planned; not

introduced outside Japan

Mitsubishi D30V: combines two-instruction Applications indicate a price much DVD players, set-top boxes, and No English-language information
Electronics VLIW architecture and SIMD lower than $100; sampling now videoconferencing systems; D10V available from Mitsubishi;

precursor targets cell phones

see References 1 and 2

Semiconductors
Circle No. 372

combine five-instruction VLIW
architecture and SIMD capabilities to
reach approximately 3 BOPS; includes
dedicated MPEG-2 decoder and video
scaler, and 1100 includes DVD
encryption block

volumes; both the TM1000
and the 1100 are shipping now

Motorola PowerPC with AltiVec: RISC Initial price in the hundreds Apple PCs and telecomm and data- See company Web site
Circle No. 371 processor with SIMD vector- of dollars; sampling this quarter; networking equipment, such as
execution unit Motorola also plans to spin routers and switches
AltiVec into lower end CPUs
Philips TriMedia TM1000 and 1100: Around $50 in consumer-electronics DVD players, set-top boxes, and See company Web site;

digital TV, including HDTV and
videoconferencing systems; offers
robust digital-TV reference design
and development platform

Philips also distributes a CD with
comprehensive documents and
TriMedia-demonstration software

Sharp Digital
Circle No. 373

Data-Driven Media Processor
(DDMP): clockless multiprocessor
architecture with an integrated
ARM RISC controller; Sharp plans
offerings from 2.4 to 14.4 GOPS

Applications indicate offerings with
prices of $20 to $100; 2.4- and
4.2-GOPS samples available now

Color fax machines and printers
to camcorders, DVD players,
set-top boxes, and digital TV

See company Web site for brief
data sheet, and see Reference 2

Sun Microelectronics
Circle No. 375

UltraSPARC with Visual Instruction
Set (VIS): RISC processor with
SIMD vector-execution unit

Widely available priced in the
hundreds of dollars based
on clock speed

Sun and compatible
workstations

See company Web site

Texas Instruments

320C6000 DSP: eight-

Fixed-point 320C6201 sells

Telecomm wireless base stations and

See company Web site

an undisclosed multiprocessor
architecture

shipments will begin in
late ‘98 or early ‘99

Circle No. 376 instruction VLIW DSP architecture for $96 (25,000); fixed- and remote-access servers for dial-up

yields 1600 MIPS with floating- floating-point versions are and ADSL lines

point version yielding 1 Gflops shipping now
VM Labs Project X media processor Applications indicate a price Consumer-electronics device capable See company Web site,
Circle No. 378 and development tools: use much lower than $100; of DVD and 3-D games and watch for fall/winter

announcement
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programming skills will extend beyond
the currently trained software engi-
neers, now that Chromatic has an-
nounced that it won’t follow with an
Mpact 3 offering.

From the table, you can see the other
applications that media-processor ven-
dors are targeting. Unfortunately, most
of the list will be hard to test and verify
in actual applications because the prod-
ucts are still in development or the ven-
dors are restricting access to strategic
customers and even internal consumer-
electronic projects. Philips’ TriMedia is
an exception. The company has cus-
tomers shipping ICs into videoconfer-
encing applications and has impressive
demos in DVD and digital TV, including
HDTYV. You can rely on Philips to supply
optimized code for tasks, such as video
scaling and format conversion, MPEG-
2 video and audio decoding, AC-3 audio
decoding, voice encoding and decod-
ing, and MPEG-1 and JPEG video
encoding.

Programming a media processor
So where do you turn if your applica-
tion is slightly or perhaps significantly
different from applications that the
media-processor vendors support? Can
you write you own code or contract cus-
tom programming from the vendor or
a third party? Presumably, media-
processor vendors are moving toward
more friendly programming models in
which programmers can do most of the
work in C. Realize, however, that it’s not
a simple step. Even with relatively sim-
ple fixed-point DSPs, many OEMs have
found over the last few years that pro-
grammers can write less than 50% of
the code in C. DSP vendors now claim
that compiler technology allows C cod-
ing for more than 85% of a project.
Even at that percentage, the hand-
coded assembly tasks can dominate the
hours programmers spend on the pro-
ject. Media processors are typically
more difficult to program than stan-
dard DSPs because efficient use of the
resources requires essentially DSP-type
instructions and algorithms to be
scheduled and executed in parallel.
Several media-processor vendors
understand that their compiler and
RTOS expertise is more important than
the ICs themselves. Philips recognized

this fact early on and spent six years
working on compiler technology using
simulators before moving to a relative-
ly quick, two-year IC-design cycle.
Philips, among others, is touting the
ability to program its IC using standard
C. Philips claims that the TriMedia
design, with 27 execution units, targets
an average completion rate of five
instructions per clock. The company
further claims that it wrote an MPEG-2
decoding routine 100% in standard C
and realized 4.5 instructions per clock.
Philips does admit that some of its code
has segments of hand-tuned assembly,
but the company is moving close to a
100%-C world in which OEMs can eas-
ily roll their own code.

Start-up Equator Technologies is
even more bold about using 100% C for
its as-yet-undetailed media processor.
The company’s founder and president,
John Setel O’Donnell, claims that his
history as a designer of VLIW comput-
ers at now-defunct Multiflow Comput-
er validates Equator’s still-undemon-
strated software expertise. O’Donnell
claims that Multiflow systems hosted
50 million lines of user code in C and
Fortran without hand-tuning. More-
over, the company developed a library
of math routines using C that outper-
formed an assembly-coded library
because of the superiority of the Multi-
flow C compiler.

Ultimately, you will have to judge for
yourself how efficient any compiler,
RTOS, and media-processor combina-
tion can be. It’s most likely that you can
always extract some additional per-
formance by hand-tuning certain
loops. On the other hand, if a C imple-
mentation meets your application
requirements, then you needn’t worry
about optimization. When you choose
a media processor, however, you have
to project performance for your appli-
cation based on a sample from the IC
vendor. And remember that a vendor
can skew a compiler to optimize code
for an application or type of algorithm.

Not all of the media-processor ven-
dors are quite so worried about some
assembly-language programming. Bill
Rehbock, vice president of third-party
development at VM Labs, fully expects
his customers to do some assembly-lan-
guage programming. VM Labs targets
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3-D games and claims
game authors invariably
will turn to assembly to
create content that out-
shines competitive offer-
ings. Rehbock points out
that VM Labs will offer a C
compiler and that authors R
will use C to prototype
titles and perhaps author
first-generation games. He

claims that the authors
will later move to assembly
in performance-critical
sections of the code, such
as inner loops (see sidebar
“Start-ups take different
slants”).

Still, most of the ven-
dors tout C support as crit-
ical, and you can find one
indicator of potential C

efficiency in the media-

processor architecture.
Moreover, the same archi-
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POWER MANAGEMENT PORT Sh

tectural details can some-

times determine whether a
given media processor fits
your application. The
spectrum of VLIW archi-
tectures, for example, ranges from ICs
with multiple identical or generic exe-
cution units to ICs with highly special-
ized execution units. TI's 320C6000
family, which TI calls a DSP rather than
a media processor, includes two sets of
four execution units with each of the
four types optimized for specific math
operations (Figure 2). A VLIW front
end feeds the processor, and VLIW is
simply the mechanism that provides
software access to the parallel DSP
architecture, points out Ray Simar, TI
fellow. Tl contends that software engi-
neers have an easier time writing effi-
cient compilers that take advantage of
the parallelism on chip with relatively
generic execution units.

At the other end of the spectrum,
Chromatic integrates a hard-wired 3-D
graphics engine on its Mpact 2. The
company feels that the 3-D unit is nec-
essary to compete in the PC market but
is one hardware feature that can com-
plicate programming and compiler
design. Philips also includes some ded-
icated functions on the TriMedia IC
(Figure 3). For example, the IC includes
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a variable-length decoder optimized for
MPEG decoding, a video-format-con-
verter block, and a DVD encryption
block. Such blocks not only complicate
software design, but also can go unused
in some applications. On the other
hand, a video application may benefit
greatly from the dedicated functions.

The general-purpose CPUs from
Intel, Motorola, and Sun are even more
architecturally generic than the TI
C6000 family. Compilers from multiple
sources provide considerable support
for the SIMD vector units, and OEMs
won’t have trouble finding experienced
programmers. Unfortunately, the ICs
cost more than the other media proces-
sors and—perhaps of greater impor-
tance—consume way too much power
for some consumer applications, such
as DVD players or digital-TV decoders.
Power can be a critical issue in a sealed
consumer device. Most of the VLIW
architectures run at relatively low clock
speeds to conserve power. The designs
essentially trade off processor complex-
ity for the required clock speed to han-
dle a given task.

Behind a VLIW front end, Texas Instruments’ 320C6000 family integrates two
sets of four execution units that are dedicated to DSP functions.

Taking a different approach from the
general-purpose and VLIW processors,
Sharp’s DDMP design employs a data-
flow architecture with multiple signal-
processing cores. The cores don’t use a
clock but rather execute instructions
based on the arrival of an instruction or
data. An ARM-based RISC controller
coordinates the clockless cores using a
message-passing scheme for inter-
processor communications. The elimi-
nation of the clocks in the cores means
that the IC uses little power when no
instructions or data are present, pre-
sumably making the architecture a per-
fect match for consumer devices. On
the other hand, the non-von Neumann
architecture could prove more difficult
to program than any of the other media
processors: You have to program a
DDMP IC using assembly language.

Sharp has developed a graphical edit-
ing tool, Data Flow Graph, that allows
designers to develop assembly code and
visually map the application to parallel
cores. The editor allows manipulation
of objects that can be as simple as a sin-
gle assembly-language statement or as
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complex as a macro block of code, such
as an audio decoder.

Sharp’s DDMP may also be tougher
than normal to evaluate for any appli-
cation. The company is sampling two
versions of the IC with eight and nine
processor cores, although the ICs are
more for evaluation than for produc-
tion and deployment. The company
ultimately envisions developing cus-
tom implementations of the DDMP
architecture for specific applications—
presumably matching cost and per-
formance requirements of the applica-
tion at hand.

Scaling for varied applications

Potentially, Sharp’s plan provides
more scalability than most other ven-
dors can offer. Moreover, customers
would benefit from the scalability by
reusing some code across products with
varying levels of performance. On the
other hand, it’'s unclear how quickly
Sharp can produce variants of the
DDMP. The company has two ways to
vary the family’s performance and capa-
bilities. It can increase or decrease the
number of cores it uses, and it can add
dedicated hardware in some cores to
support tasks in the same way Philips
integrated a decoder block for MPEG.
Sharp has added MPEG-2-decoding
hardware in one core on its sample ICs.

Other media-processor architectures
may not have the flexibility in scalabil-
ity that the DDMP has but still could
meet customers’ needs. Equator, for
one, states that it will offer versions of
its media processor for applications
from camcorders to HDTV. Matsushita
has new versions of the MCP coming.
In Mitsubishi’s case, the lower perform-
ance D10V for audio applications,
including cellular phones, preceded the
D30V (see table). These companies may
be able to offer more software portabil-
ity to VLIW ICs than Sharp can with its
DDMP, which requires hand-tuned par-
allel coding.

Surprisingly, mPs such as the Pentium
and PowerPC family might offer the
ultimate in scalability. The problem
with a general-purpose CPU as a media
processor emerges when a company
such as Intel constantly strives to obso-
lete older parts and forces OEMs to use
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The Philips TriMedia processor includes a five-instruction VLIW processor along
with dedicated video- and audio-processing blocks.

the newest design. The latest and great-
est mPs cost too much for many media-
processor applications. This phenome-
non eliminates the chance of reducing
cost and power in parts for an applica-
tion such as set-top boxes. Even though
Intel has ignored this avenue, other
vendors of Pentium-compatible ICs,
such as STMicroelectronics, Cyrix, and
Integrated Device Technology may fol-
low this path. Moreover, Motorola vows
to deploy its AltiVec technology in
lower end PowerPC chips that target
embedded applications, even though
the first AltiVec ICs fall at the high end.

The general-purpose ICs offer one
other advantage: They will never
require another CPU in the system.
Some media processors can’t make the
same claim. Chromatic, for example,
designed Mpact strictly as a coproces-
sor. Most of the other media-processor
ICs can handle user-interface tasks and
simple system management but per-
haps can’t handle a user-accessible
operating system. Closely evaluate the
processor-versus-coprocessor angle rel-
ative to your application requirements.

Ultimately, the gating factors for any
of these media processors come down
to cost and how the programmable

devices stack up against fixed-function
implementations in hardware. Most of
the target applications require a single-
chip heart to meet consumer cost
expectations. Media processors can
answer that need for most consumer-
electronics products but, increasingly,
so can the so-called system-on-chip
ASICs that might combine a microcon-
troller with hard-wired video and audio
decoders and other functions. Harking
back to TI’s late-’80s graphics processor,
you might expect media processors to
be first to market, but can they sustain
an advantage?

The volatility of target applications
will go a long way toward determining
the success of media processors. Were
an application such as a set-top box or
DVD player to stagnate, the ASIC
approach would likely offer lower cost.
The media-processor vendors, however,
are positive the opposite will happen.
Equator’s O’Donnell points out that
digital TV will combine with Internet
delivery of voice, video, fax, and other
data to place the industry at the begin-
ning of a new era with new standards
emerging every six to nine months for
many years. O’Donnell claims that no
one has a grasp on all the things con-
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sumers might ask of their set-top boxes
over the next decade.

You can see some evidence to support
O’Donnell’s claims in Philips’ TriMedia
demos. The company’s digital-TV refer-
ence design includes an amazing num-
ber of options for video formats. The
programmable approach even allows
the system to offer varying ways to
enhance NTSC or PAL signals on high-
resolution displays. The media proces-
sor also can enable Internet access in a
digital TV or set-top box without the
need for another processor. Thus far,
Internet access has bombed in the liv-
ing room, but broadcast video content,
such as sporting events over the Inter-
net, could change things. Philips even
ported the popular game Doom to Tri-
Media to show the range of what you
can do without another processor in the
system. A fixed-function IC could be at
a big disadvantage in this market in the
short term, perhaps changing the fate
of media processors for the better,.
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