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INENIET:

GATE DENSITY

COST

— $80.00

— $60.00

— $40.00

— $20.00

$10.00

Altera’s FLEX 10K family mixes high density
with low cost and high performance.
With densities from 10,000 to 250,000 gates, you'll
find that the Altera FLEX 10K family is the
perfect mix of density, cost, and performance.

FLEX 10K

FREE Device
Sample Kit

Offer

The perfect combination for design
versatility — priced for volume requirements.

All FLEX 10K devices are built with an embedded array
architecture and utilize our patented redundancy feature —
bringing you industry-leading density at the lowest possible cost.
Megafunctions like PCl and DSP can be easily implemented,
and you'll find many other specialized logic functions available
through our AMPP partners.

¥ = - : e
— $100.00+ - 80 MH:

SPEED MEGAFUNCTIONS

— MAC

— ATM
— PCI
— UART

DSP FILTER

— JLCONTROLLER
— HDLC

— JPEG

— DCT

Whether you design in Verilog or VHDL, the design flow is
always efficient with our MAX+PLUS II development system,
which works seamlessly with leading EDA tools.

Combine low power and advanced packaging.
FLEX 10K devices are available with 3.3-V or 5-V supply voltage
support. Space-saving packages include TQFPs and BGAs
Add information to the mix.

Visit our website for more about FLEX 10K devices. The first 500
qualified respondents will receive a FLEX 10K sample kit with a
free EPF10K10 device.

1-800-9-ALTERA




Small price gap.
Large performance gap.
Totally AlInGaP.

With HP’s affordable new
AlInGaP LEDs, you can now
design high performance and
brightness into your cost-
sensitive applications.

It used to be that super-bright LED lighting
was simply out of the question for some
applications. But now — thanks to HP’s
volume manufacturing capabilities and
materials expertise — you can get all the
brilliant benefits of AllnGaP, for just a few
pennies more than the cost of standard
LEDs.

This means a difference that you and your
customers can see, in virtually any design
you can think of. Solar-powered security,
for example. Personal and bicycle safety.
Exterior walkway lighting. Panel illumina-
tion, and upscale toys. Any design, in fact,

that can benefit by having multiple times
the efficiency and brightness of standard
LEDs.

Available in three colors in standard 5ram
and 3mm packages, HP's new LEDs
provide consistent optical performance. In
addition, better efficiency means you can
use less current to achieve your desired
brightness for longer battery-powered
operation.

No matter how you use them, all HP
AlInGaP LEDs come with our superior
quality, responsive distributor service, and
helpful applications support. Which
means that as you introduce your prod-
ucts, you'll be opening an ever wider gap
between you and your competition.

HEWLETT
PACKARD

K
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For technical
information,
pricing and

Jree product
samples call your
local distributor.

Arrow/Schweber
Electronics
1-800-777-ARROW

Future Electronics
1-800-980-0193

Hamilton Hallmark
1-800-254-AVHP
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WHEN WE SAY THE TIMING IS FIXED,
THE TIMING IS FIXED.

When most CPLD companies talk about predictable

Yy speeds. you'll find they use the term rather loosely.
Five nanoseconds could actually mean seven
nanoseconds. Or maybe nine. -

With the Vantis™ MACH® family of CPLDs however. you'll find our
approach is nothing short of uncompromising. Timing is. quite simply.
fixed. Every chip. pin and path deliver unwavering consistency. So if
your design changes. you can easily re-tailor the critical speed paths
to achieve optimum performance.

So go ahead and think in terms of absolute predictability.
Because with Vantis" MACH family that's exactly what you
- get. PLDs designed and delivered by the

company that not only knows them better GV

than anyone. but invented them as well.

1-888-826-8472  http://www.vantis.com VANTILS

THE PROGRAMMABLE LO0GIC COMPANY FROM AMD

1997 Vants Corporation. Vants and AMD are trademarks and MACH 15 a registered trademark of Advanced Micro Devices. Inc. All other product names are the property of their respective holders.






AMPLIFIERS

FLeDC to 8GHz 5119

(up to +18.5dBm output) From (1000 aty)

Mini-Circuits ushers-in a new era of technology and economy with ERA

monolithic GaAs ampiifiers. Just check the specs! These surface mount and drop-in

amplifiers cover your applications to 8GHz with higher gain, more output, and

flatter response. Characterized with S-parameter data, these amplifiers are very

easy to use. Simply sketch an interconnect layout, and the design is done.

And ERA’s are engineered with wider bandwidths to eliminate your need for costly
compensation networks and extra gain stages. So, review your present design

\ and replace with Mini-Circuits new ERA technology. Lower overall cost,
) wide bandwidth, and lots to...gain!
Mini-Circuits...we’re redefining what VALUE is all about!

*Freq Gain Max Power Out Dynamic Range @Device DPrice
Modei {MHz} (dB)  (dBm, @ 1dB Comp) NF(dB) IP3{dBm)  Current{mA) $ea (10 Qty)
ERA-1 DC-8000 118 "7 53 260 40 180
ERA-1SM  DC-8000 118 13 55 260 40 185
ERA-2 DC-6000 156 128 47 260 40 195
ERA-2SM  DC-6000 152 124 46 26.0 40 200
ERA-3 0C-3000 208 121 38 230 35, 210
ERA-3SM  DC-3000 202 15 38 230 35 215
ERA-4 DC-4000 135 al70 55 a225 65 415
ERA-4SM  DC-4000 135 al68 52 4330 65 420
ERA-5 DC-4000 188 al84 45 a330 65 415
ERA-5SM  DC-4000 185 al84 43 a325 65 420
ERA-6 DC-4000 1.3 a185 84 4365 70 415
ERA-6SM  DC-4000 11.3 al79 84 a0 70 420

Note: Specs typical at 2GHz, 25°C. Exception:  indicates typ. numbers tested at 1GH?
* Low frequency cutott determined by external c upling capacitor:
1/ Price {ea ) Qty 1000 ERA-1 $1 19 -2 8133, -3$148, -4, -5 or -6 82
DESIGNER'S AMPLIFIER KITS:
K1-ERA: 10 of each ERA-1,-2,-3 (30 pieces) only $49.95
K1-ERASM: 10 of each ERA-1SM,-2SM,-3SM (30 pieces) only $49.95
K2-ERA: 10 of each ERA-4,-5 (20 pieces) only $69.95
K2-ERASM: 10 each ERA-4SM,-5SM (20 pieces) only $66.95
K3-ERASM: 10 each ERA-4SM,-55M, -6SM (30 preces) only $99.95
Chip Coupling Capacitors at 12¢ each (50 min.)

SM opticn same price

Size (mils}) Value

80x50 10, 22, 47, 68, 100, 220, 470, 680,
1000, 2200, 4700, 6800, 10,000 pf

120x60 002, .047, .068, .1 pt

R "
Typical Biasing tas (Requred)

Configuration ERA Who v
cc

ot - e
‘ e ?‘ 4 RFC(Option#l -
© ok d 3 | Cbocx
- ERA-1  ERA-1SM w25 2 L our

ACTUAL Free User Guide!
SIZE 0 Y Packed with comprehensive
P e technical supoort. Shipped with
e aViedlocy order, or call for your free copy today.

[J4Mini-Circuits

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www.minicircuits.com ~ C/ACLE READER SERVICE CARD
For detailed specs on all Mini-Circuits products refer to » 760- pg. HANDBOOK « INTERNET » THOMAS REGISTER o MICROWAVE PRODUCT DATA DIRECTORY » EEM

ISO 9001 CERTIFIED F214 RevF
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Performance Of Buried Zeners

o JFET-based precision IC reference
operates at 2.7 to 15 V, yet offers effec-
tive temperature stability and low noise.
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Multimedia Functions

o Don't rely on chips or boards to add new PC
hardware functions. Instead, program adapt-
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59 Validate Image-Processing Device Models With A
VHDL Test Environment

* Growing design complexity necessitates accu-
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85 Embedded C++ Slashes Code Size And
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tage of the object-oriented features of C++, and
avoid some of its pitfulls.
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o DSP applications are attracting the makers
of real-time operating systems
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If you've been bitten by a bad optocoupler, we can help you recover from the trauma.

Our proprietary Optoplanar® structure ensures reliable performance, and our
expanded capacity enables us to deliver on time and at competitive prices.

Don't get bitten again. Choose an optocoupler that behaves the way it should
from a company you can depend on.

Call 800-LED-OPTO for more information and the phone number of your nearest

QT Optoelectronics distributor, or see our on-line catalog at www.qtopto.com.

QT

OPTOELECTRONICS

United States 800-533-6786
France 33 01/43.99.25.12
Germany 49 089/96.30.51

United Kingdom 44 (0] 1296/39.44.99

Asia/Pacific 603/735-2417

Our OprocourLERs DoN’T Bite

READER SERVICE 188
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100 Update On Real-Time Windows NT
o Tools add fault tolerance, scalability to real-
time Windows NT

105 Avoiding The Twists And Turns When Choosing
Flexible Cable

o Sound knowledge of cabling options can
greatly improve system reliability

112 Product Update: Sensors
114 PIPS Products
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Semiconductor Corporation. All rights reserved.

©1957 National Semiconductor and @ are registered trademarks and WHAT CAN WE BUILD FOR YOU is & trademark of N

WE

LM2660/61 LM2862/683 LM3350

FRACTIONAL
VOLTAGE o

1.5-5.5y

Efficiency 900 88

0 / - - o Full Load ‘ i
SC. 10kHz or 80kHz 20kHz or 150kHz

Frequency 80kHz 150kHz"* 800kHz

Package MSOP-8, SO-8 S0-8 MSOP-8

SUPPLYING [~ - i

“*LM26€3 only

S @ M A‘ » The LM3350 Fractional Switched

Capacitor Voltage Converter —
a technology breakthrough for

- low-voltage portable equipment.
[i N A\ N M S @/ P o 8& National’s LM3350 is the first and only
5 switched capacitor converter that can do
fractions other than 1:2 or 2:1. Namely,
P A\ C K A G E 3:2 or 2:3 voltage conversion, providing
' -3 ‘ f - ) e 50mA of output current at greater than
90% efficiency. Making the LM3350 ideal
for bi-directional conversion in 3.3V-5V
mixed-voltage systems. But there’s more:
by increasing the switch frequency to 800
kHz, the LM3350 enables you to use low-cost -33uF chip capacitors. Combine this into a minuscule
MSOP-8 package and you have the smallest solution in the industry. With no external inductors to complicate
your design, the LM3350 provides impressive savings in board space and component count. Factor in a low-current
shutdown mode for added battery savings — plus low EMI — and you have an ideal solution for
portable equipment. Ideal enough, we think, to convert you from using anything else for cellular or cordless
phones, pagers, PDAs, laptops, PCMCIA cards, or just about anything that can fit in your hand. Proving there’s nothing
fractional about the advantages of this great new chip. Then too, if your power-efficient designs
demand higher voltages, check out our full family of voltage inverters and doublers

providing up to 200mA of current in SO-8. Visit
us at
""WW.nntional.com
or call yg at
1'800*272-9959
for the lowdown on
National Semiconductor how this advanceq
Cmos technology
enables forw."’
. i ~ p r G W integration,



Vvce Operating Range

Propagation Delay
{typ @ Vcc=5V/CL=15pF)

Output Current
(Vcc=4.5V)

Focusing on

Space-constrained designs?

Focus on Fairchild

Reduce board-space requirements up to 75%

At Fairchild Semiconductor, we're continually pushing the boundaries of
what logic can do and how it is packaged. Our TinyLogic family, including
the UHS, HS and HST Series, gives you single-gate functionality in one

of today’s smallest packages. Designers of space-constrained systems like disk
drives and cellular phones need space-saving technology. TinyLogic delivers
with a fine-pitch SOT23-5 package that slashes your board-space requirements.

Fairchild TinyLogic devices can be placed exactly where you need them, which
simplifies routing and eliminates the need for intricate line-layout patterns.
As a result, you'll shorten time-to-market with a more compact and cost-
effective design. And by placing the gate exactly where it’s needed, signal delay
and noise are dramatically reduced. TinyLogic fuels your high-speed and
mainstream applications with 3V-5V interface capability and propagation
delays of as little as 2.0 nanoseconds.

Fairchild stands for personalized service, firm delivery commitments and
guaranteed fast delivery on technical information.

For a TinyLogic Information Pack, call our Customer Response Group
at 1-800-459-3224 or visit our web site: www.fairchildsemi.com

Specifications Typical TinyLogic Configuration
UHS HS HST
1.8V-5.5V  2.0V-6.0V  4.5V-55V lv?l - ‘
'cC
2.0ns 3.5ns 6.3ns - -
(actual size)
GND
T GT |
32mA ZmA ZmA 2-input NAND Gate
I R, e i e
EFAIRCHILD

SEMICONDUCTOR™

Logic - Memory - Discrete Power and Signal Technologies

READER SERVICE 105
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TFT Color
Displays

Featuring:
* Brightness from 70 to 1,000 nits

* Sizes from4"to 12.1"

* Unsurpassed contrast & viewing angle
- Control circuitry, inverters, cabling

* Expert technical support

Also, monochrome graphic,
character and panel displays

purdy

ELECTRONICS
CORPORATION

408.523.8218

Supporting electronics manufacturers for over 65 years

READER SERVICE NUMBER 145
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INDUSTRIES, INC.

M-TRON DESIGN HOTLINE
1-800-762-8800

PO Box 630, Yankton, SD 57078-0630
1-800-762-8800 FAX 605-665-1709
www.mtron.com
Over 30 years of looking to the future with frequency control products

READER SERVICE NUMBER 183

E ELECTRONIC DESIGN / OCTOBER 1

| Denise Chan, Miller Freeman Inc.,

| Franklyn Plaza, Philadelphia,

| Network Products-Telstra Corp.
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Conference on Domain-Specific Lan-
guages (DSL), October 15-17. Red Lion
Resort, Santa Barbara, California.
Contact USENIX Conference Office,
22672 Lambert Street, Suite 613,
Lake Forest, California 92630; (714)
588-8649; fax (714) 588-9706; e-mail:
conference@usenix.org; Internet: |
http://www.usenix.org.

ICSPAT/DSP World 1997, October 15-
17. San Diego Convention Center,
San Diego, California. Contact

(415) 278-5231; e-mail: dsp@ex-
poreg.com.

IEEE Holm Conference on Electrical Con-
tacts, October 18-22. Wyndham

Pennsylvania. Contact Wendy
Rochelle, IEEE Conference Ser-
vices, 445 Hoes Ln., Post Office Box
1331, Piscataway, New Jersey
08855-1331; (908) 562-3870; fax
(908) 981-1769; e-mail:
w.rochelle@ieee.org.

VHDL International User’s Forum (VIUF)
Conference, October 19-22. Hyatt Re-
gency Crystal City Hotel, Arlington,
Virginia. Contact VIUF, (415) 329-
0510.

IEEE Telecommunications Energy Confer-
ence (INTELEC ‘97), Oct. 19-23. World
Congress Centre, Melbourne, Aus-
tralia. Contact Robert N.K. Thuan,

Level 14, 242 Exhibition St., Mel-
bourne, Victoria 3000, Australia; +61
3 634 6216; fax +61 3 632 3607

Sensors Expo, October 21-23. Cobo
Convention Center; Detroit, Michi-
gan. Contact Expocon Management
Associates Inc., (203) 256-4700; e-
mail: sensors@expocon.com; Inter-
net: http://www.expocon.com.

Fourth IEEE International Conference
on Image Processing (ICIP “97), October
26-30. Fess Parker’s Red Lion Re-
sort, Santa Barbara, California.
Contact Sanjit K. Mitrea, Electrical
and Computer Engineering, Uni-
versity of California, Santa Barbara,
California 93106-9560; (805) 893-
3957; fax (805) 893-893-3262;
e-mail: mitra@ece.ucsb.edu.




A lone planet,

and one brand of programmable logic.

When Pathfinder and Sojourner set out on their
historic mission to Mars, they had Actel technology on
board. Actel FPGAs— 23 in all
because they could be counted on to perform flawlessly n

were chosen specifically

the brutal Martian environment.

As the world’s leading supplier of high-reliability
programmabl logic, Actel has the right stull for demanding
applications. Our patented antifuse technology provides
a single-chip, non-volatile solution with live operation on
power-up, design security, and low power consumption.
Plus, Actel HiRel FPG.As meet or exceed the Mil-883B

spec, and are screened to QML standards.

The same production devices that went to Nlars
are available for more down-to-earth applications such as
data transmission, industrial automation, transportation
systems and medical instrumentation, as well as for com-
mercial satellites and military systems.

So when failure is not an option, specify Actel.

Download a copy of Actel’s FREE Designer Lite soft-

—_—
e |

ware at www.actel.com,
or call 888.99. ACTEL
(o order your copy of
the HiRel FPGA
literature kit.

Take it to a higher level.
888.99.ACTEL ° www.actel.com
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SO\ TO BE WILD.

Announcing the birth of DSP16210, the

most significant Digital Signal Processor b a
to hit the communications market since

we invented the first DSP.
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Conceived by 'Bell'Lab;specifically for next-generation communications
a\pplic‘aﬁons, DSP16210's more efficient processing lefs it effortlessly handle
a variety'of fun'chns in any digital wireless standard, using up to five times
less power and memory than the most advanced DSP on the market today.

Provenisoftware tools and high-performance processing enable DSP16210
to radically reduce development time and system costs, making it t
. pérfect DSP for rack modems and smaller remote base stations that can be
deployed anywhere you can imagine with a savings of up to 50% in electronics
' costs. To learn more about how the DSP that was designed from the start to
be the soul of communications can help you create products beyond your
wildest dreams, call 1-800-372-2447 (Ext. 955). Or visit www.lucent.com/micro
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Serial/Parallel

Conversion or
Networks

Parallel to Serial

:
;?rLanel @ | Serial Out
Data and i

Strobes C¥233

Wire Saver

Parallel Parallet

Serial to Parallel

: Parallel Out,
Serial In s
Ele @ Strobes,
—) and Mode

CYy223 Selection

Hoast Ring
Serial Ring Network with up to
1255 Nodes or Stations (2048 I/O Lines)

Alternate Topology for 256
8-Bit Ports or 2K I/O Lines

CY233| [CY233!nse [evasl

t A TTL Datat
8-Bit /0

=
<
Rz

The CY233
is available
from stock @ $45/eq,
$30/25, $27/100, $16/1k
Prototyping kit also available. Call

ll......

for free info or to orcer $10 manual.
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EDITORIAL

Technophobia—The Designers’ Fault?

“You can have great technology and not know how to make proper use of it.
And you can have simple technology and it can save your life.”

—Akio Morita, chairman of the board and CEO of Sony Corp., from his biog-
raphy, Made In Japan

other that he/she would need an engineering degree to program their

stereo, telephone, computer, or microwave oven? And the blinking “12 Mid-
night” on the VCR has become the running catch-phrase for late-night comedi-
ans and pundits who joke about the complexity of dealing with modern-day,
chip-based products, gizmos, and gadgets.

I read a newspaper article recently which said that 85% of “us” are, to a degree,
uncomfortable with technology. Quoted in the article was Donald Norman, vice
president of the advanced technology group at Apple Computer Corp., who as-
serts, “Technophobia is not the people’s fault, it’s the designers’ fault.” Norman
said that the “best way to cure technophobia is to cure the reasons that cause it;
that is, to design things that people can use and design things that won't break.”

I agree with Norman that there are many examples of poorly designed and
overly complicated products that cause angst among the masses. However, I dont
think the blame should be placed solely on designers. “Technophobia,” I believe, is
a combination of three factors: overly complicated and confusing front-ends;
poorly written and edited user manuals and documentation; and the end-user/con-
sumer who refuses to set aside the large chunk of time it takes to fully understand
and program his/her computer, phone, VCR, or stereo.

Obviously, there have been great strides in product design (especially computers)
that are more “user friendly” and that take very little time to set up and use. It took
me less than 45 minutes to get my new computer going. But, I haven’t plowed
through the thick manuals because I don’t have the time and I'm only interested in a
couple of applications, anyway. There lies another problem. I'll take an educated
guess and say that 90% of electronic-based product functions and features are either
not used or underutilized because of the above factors. I haven’t seen any hard sta-
tistics to back it up, but I'll bet my percentage is on target.

Iike the above quote from Akio Morita, and his biography is a good read. How-
ever, I've yet to figure out how to fully program
my Sony surround-sound stereo system. It
really is complicated.

How many times have you heard someone jokingly say in some form or an-

Tom Halligan
Editor-in-Chief
thalligan@penton.com

e.' yberneti Mic

PO Box 3000 & San Gregorio CA 94074
Tel: 415-726-3000 & Fax: 415-726-3003

www.ControlChips.com :
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Tracking
down
the right
64Mb DRAM
shouldn’t

require a
specialist.

Broad choices

With Toshiba, you'll find 64Mb DRAM
in FPM, EDO and synchronous operating modes.

Multiple configurations

As well as 4Mb x 16, 8Mb x 8 and 16Mb x 4
organizations, 168-pin DIMMs and 144-pin SO-DIMMs.

Packaginf options

By offering a choice of TSOP and SOJ packaging,
we help you meet the latest design trends.

Your new best friend

And by putting it all in one place,
we save you a lot of digging around.

L

www.64mbfamily. toshi}a‘ com

TOSHIBA

TOBHIBA AMERICA ELECTRONIC COMPONENTS, INC.
1-800-879-4963

1509001
CERTIFIED ¢






IF YOU CAN
DREAM IT UP,
WE’VE GOT
A WAY TO GET

YOU THERE.

Even if you're talking about a
self-propetled home entertainment
system —complete with
dual bioluminescent
feedback loops, infrared galactic
communications and a
multigyrational video projection
system, chances are there's
a Tekironix™ test instrument that
can get you there. Fact is,
there’s a Tektronix test instrument
on the bench with most every
leading edge product that's
designed—from the newest
microprocessor to the
latest multimedia action game.
For the simple reason
Tektronix makes instruments
that meet the demands of today's
high-speed designs. So you
can spend your time designing
your own dream machine.
And that should keep the
positive ions flowing through
your built-in ion chambers.

For a head start, call us at
1-800-426-2200 (press 3 and
request code 3008), or visit us at
www.tek.com/mbd/ad?1011

Tektron/iw




Low Profile .2" ht.
Surface Mount
Transformers &
Inductors

<O
R

All PICO surface mount units
utilize materials and methods
to withstand extreme
temperature (220°C) of vapor
phase, IR, and other reflow
procedures without
degradation of electrical or
mechanical characteristics.

AUDIO
TRANSFORMERS

Impedance Levels 10 ohms
to 10,000 ohms, Power Level
400 milliwatt, Frequency
Response *+2db 300Hz to
50kHz. All units manufactured
and tested to MIL-T-27.

POWER and EMI
INDUCTORS

Ultra-miniature Inductors are
ideal for Noise, Spike and
Power Filtering Applications
in Power Supplies, DC-DC
Converters and Switching
Regulators. All units
manufactured and tested to
MIL-T-27.

PULSE
TRANSFORMERS

10 Nanoseconds to 100
Microseconds. ET Rating to
150 Volt-Microsecond.

All units manufactured

and tested to MIL-T-21038.

Delivery— |
stock to one week |

o B
> N paste T SR See EEM
A - JQ or send direct
3 q\ ” & . for Free PICO Catalog.
> Call toll free 800-431-1064
in NY call 914-738-1400

' FAX 914-738-8225
P , CO Electronics, Inc.
143 Sparks Ave., Pelham, N.Y. 10803-1837
E Mail-HLSC 73A@prodigy-com
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TECHNOLOGY BRIEFING

Waiting For Mr. Goodbaud

y family and I finally moved into our new house. I also am quite thrilled to
M have a real home office in my new home. My old home office, which my

wife and I shared, was basically a desk that was crammed next to our bed.
To celebrate, I recently arranged to have a second phone line installed for my
modem and fax machine. Unfortunately, our local telephone company has turned
my bid to join the growing ranks of telecommuters into a comedy of errors.

Soon after moving in, I discovered that the installer had diligently hooked up
my office line, but somehow managed to leave the two wires carrying our home
phone line dangling somewhere up on the pole! Meanwhile, a recording on our
old number was cheerfully forwarding friends, relatives, and telemarketers to
that very same set of open wires.

After a week of chatting up various telco representatives and surviving two
bungled installation attempts, our house now has a state-of-the-art communica-
tions system—circa 1962. If this is any indicator of the telco’s ability to deploy
technology, it’s not surprising that their attempts to introduce ISDN have been
a disaster. It also explains why their ADSL broadband data services are still
shimmering on the event horizon, taunting us like a watery mirage in the desert.
Too bad; residential broadband services will proba-
bly be one of the biggest growth industries in the
early part of the next century.

There are many ways to deliver high-speed data
to homes, including cable modems, wireless local
loops (WLLs), and satellites, but there are many
reasons why the telephone system’s architecture is
one of the few that stands a chance of being useful
for anything more than home shopping. First, the
telephone network is built on a switched model, not
broadcast like cable, WLL, or satellite. Besides a
broadcast system’s obvious potential for security
problems (would you like the entire neighborhood =~ |
watching you download XXX .GIFs?), it forces you « !

to take smaller and smaller slices of the network’s LEE GOLDBERG
bandwidth as subscribership increases. COMMUNICATIONS

Another nice thing about switched networks is that they tend to be band-
width-symmetrical, or at least reasonably so. Even ADSL (in which the “A”
stands for asymmetric) will give the average user between one-half and 4
megabits of dedicated upstream capacity. Contrast that with the skinny 100-
kbit/s channel that the cable folks intend to let you share with a couple hundred
of your neighbors and you begin to see what I mean. That’s why I'm rooting for
the phone system, and am offering them this bit of unsolicited advice.

Hey folks in the telephone industry! I don’t mean to frighten you, but there is
a growing horde of powerful, well-financed entrepreneurs (Gates, Malone, and
Murdoch, to name a few) who are planning take away your business if you don’t
get your act together and roll-out broadband service in a big hurry. As unreli-
able as it may be, cable-modem service has arrived in many areas of the country
while you guys are messing with another round of trials.

Broadband fever has even hit our local cable company—the same people who
have given us such fare as the “all-Matlock channel,” “the bass fishing network,”
and “the monster truck wrestling channel.” To my surprise, they recently asked
me if I wanted to have a cable modem installed. I'm thinking about asking them if
I can get a cable modem without having to subscribe to their television service!

I’d hate to go over to the “dark side” and let one of those coax cables into my
house again, but the chance to feed my hungry browser with multimegabits/s is
very tempting. Sure, I still feel that cable-modem technology is at best, an infe-
rior imitation of what an ADSL line could be, but I’d rather not wait until the
next Ice Age to access the Internet at something approaching a useful speed.

So here’s the deal. I'll wait six more months to see if there’s even a hint of
ADSL, VDSL, HDSL, RADSL, or anything remotely like it coming to my
neighborhood. If not, I may have to do something rash. leeg@class.org




LLIED

FLECTRONILS 1./

We Have Valuable Services
For Our Customers!

Allied Catalog

¥
1S0 9002 \ | N\~ NEW 1997

-
& 24-Hour
CD-ROM ~~— Modem Access

“ww_ 1-800-433-5003

= Extended
' Sales Hours

Local Offices =
Nationwide *=*

yg Internet Address:
http://www.allied.avnet.com

Keeping In Touch With Our Customer’s Needs!
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./ Lseasy to get

realistic 3D graphics
with Micron SGRAM.
Just ask John,
he’s been working
on a dragon.

RERSITY _DORFIGURATION WVOLT PNOKAGE _ ____CGVOLETIME As John can testify, our SGRAM breathes life into

8Mb 256K x 32 3.3V 100-Pin TOFP (125,100, 83 MHz)

2MB 256K x 64 3.3V 144-Pin SODIMM (100, 83 MHz) , ) 3

ame 512K x 64 3.3V 144-Pin SODIMM (100, B3 MHz) 3D graphics and advanced bandwidth applications.
(Cycle time/ns. -8= 125 MHz, -10 = 100 MHz, -12 = 83 MHz

It boosts the performance of your system and does it in an industry-standard architecture that’s easy to design in. But
there’s yet another reason John is a Micron graphics memory fan—it’s our wizard of SGRAM, Gary Welch. Gary’s one

of those people who eats, sleeps and breathes graphics memory—and he loves to answer your questions. What’s more,

Gary is easy to reach. Just fire him an e-mail at gwelch@micron.com, or give him a call at 208-368-3900. For the

whole story, or to see a data sheet, visit our Web site. www.micron.com/mti MI:HDN
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If You Think Omron Only Makes Relays,

Read Between Our Lines.

t's true we're the world’s number

one relay supplier. So it's not
surprising to learn that design engineers
and specifiers know us for our relays.

But we also manufacture the
world’s most complete line of switches
and photomicrosensors.

For years we've been building all
types of switches, photomicrosensors,
and relays for leading companies that
manufacture telecommunications
products, home and office electronics,
computer peripherals, appliances, and
HVAC equipment, just to name a few.
Proven reliability
makes Omron
relays, switches,
and photo-
microsensors the
preferred choice
of design engineers

and specifiers
worldiwide.

—

&

What does all this mean? That's

simple. Our expertise has led to the
development of standard components
for all kinds of applications. And when
you can fit a standard switch to your
custom application, you're looking at a
considerable cost savings. Plus you'll
see your design go into production that
much faster.

In switches alone, we have basic
switches, mechanical keyswitches,
rotary and in-line DIP, thumbwheel and
rocker switches, amplified and non-
amplified photomicrosensors, PCB
mount and connector-ready photo-
microsensors, as well as lighted and
oil-tight pushbuttons.

And everything Omron makes is
100% tested, available to you world-

READER SERVICE 138

wide, and backed up by outstanding
technical and distribution support.

To find out if Omron has the
component solution you're looking for,
call now to receive our Standard
Products Catalog or visit our web site at
http://www.oei.omron.com. For a
directory of techinical data sheets, call
ControlFax at 1-847-843-1963 and ask
for document #50.

If you respond to innovation and
more efficient ways of doing business.
it's a story worth reading.

1-800-55-OMRON

ASK FOR OUR STANDARD PRODUCTS
CATALOG. IT'S FREE!

OMmRON

WE HAVE THE FUTURE IN CONTROL



CIean up your signal.
Free up your board.

Introducing the Stewart Maglack™:
the network magnetics you can plug into.

DON'T WAIT

The Magiack
connector brochure
is oaline at

http://www.stewartconnector.com/magjack

Save Your Signal.

When it comes to signal integrity, it's
what's inside that counts. That's why we
took the magnetics off the board and
integrated them directly into the MagJack
body, to provide better EMC. Our
integrated design offers enhanced com
mon-mode performance over discrete
magnetic components at frequencies up
to 200 MHz and reduces
near-field noise coupling.

Less common-mode

current improves signal

integrity for clearer, more

reliable transmissions and

enhanced network perfor-

mance. And because Maglack Integrates

Mag]ack minimizes the isolation transformer
and common mode filter

exposed PC board into thoroblaldad

traces, it reduces the housing, minimizing

possibility of perfor- ~ Stgnal degradation and

conserving valuable
mance-robbing EMI. board space.

Save Your Space.

You need your space and MagJack
delivers. By integrating the isolation
transformer and common mode filtering
in the housing. vou eliminate the
additional magnetics modules and gain
valuable board space with every port.
Whether you want to add components
or shrink your design, MagJack ofters
flexibility unavailable in multiple-compo
nent solutions. The single-component
design with industry-standard footprint
lowers costs through fewer parts 1o buy.
less inventory, and easier assembly to
the board.

We challenged our people to make
the best connectors in the world. They
did. To find out more about Stewart’s
Maglack. call 717-235-7512

.ﬂ. Stewan:t Connector

Stewart Connector Systems, Inc.
Insilco Technologies Group

North America
RD2 Old Trail, Glen Rock, PA 17327
Phone: 717-235-7512 ¢ Fax: 717-235-7954

France

Tel: 33-1-47-55-16-40 » Fax: 33-1-47-55-16-50
Germany

Tel: 06172/9552-0 » Fax: 06172/9552-40
United Kingdom

Tel: 0702 433777 » Fax: 0702 431444
Japan

Tel: (045) 943-5177 « Fax: (045) 943-5178
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Agreement Paves Way For New
Wave Of Personal Telephony

turning point in the deployment of new types of per-
Asjonal—communications satellite systems was achieved
pon agreement among signatories of the Memoran-
dum of Understanding on GMPCS (Global Mobile Per-
sonal Communications By Satellite). These new systems,
known as Big, Little, and Mega LEO satellites, represent
the immediate future of personal telephony. Such systems
promise seamless global mobile fax, messaging, data, and
even two-way voice and broacdband multimedia connectiv-
ity via small, handheld phone sets, computer-mounted ter-
minals, and laptops. Most are scheduled to come into oper-
ation within the next five years, and will be able to offer
service to people worldwide.

The arrangements agreed upon cover four main ar-
eas: the mutual recognition of type approvals of GMPCS
terminals; a simplified regime for the licensing of these
terminals; a method of identifying (marking) the termi-
nals; and access to traffic data by authorized national au-
thorities. A recommendation on the principles for cus-
toms procedures to facilitate unrestricted transborder
movement of GMPCS terminals also is included.

To ease regional, global, and transborder roaming,
national authorities are invited to mutually recognize
type approval and marking procedures for GMPCS ter-
minals. They’re also invited to continue to strive for a
single procedure for type approval, as well as to exempt
GMPCS terminals from the requirement of individual li-
censes when the essential criteria given in the arrange-
ments are met. GMPCS terminals that are issued type
approval pursuant to the arrangements will be marked
with “GMPCS MoU.” It will indicate the name of the
GMPCS system for which the use of the given GMPCS
terminals has been authorized.

Also agreed on was that GMPCS system operators or
service providers will supply, upon request, to the na-
tional authorities implementing these arrangements,
GMPCS traffic data originating in or routed to its na-
tional territory. This will exclude any confidential cus-
tomer information.

Finally, the arrangements call upon countries to re-
duce duties on GMPCS terminals placed on the market,
as well as exempt from customs-related restrictions and
fees GMPCS terminals used when visiting or traveling
through countries on a temporary basis. In this respect,
work will be undertaken with national authorities and
international custom bodies to ensure that GMPCS ter-
minals are considered as a traveler’s personal effects.

The final text of the arrangements is to be approved
at the next meeting of signatories and potential signato-
ries to be held October 6 and 7. As the depository of
these arrangements, the International Telecommunica-
tion Union (ITU) will maintain a list of standards and
specs. For more information, contact the ITU, Geneva,
Switzerland; phone: +41 22 730 51 11; fax: +41 22 733
7256; itwmail@itu.ch; hitp:/howw.itw.int/newsroom. RE

Display’s Mini Neck Improves
Resolution, Lowers Power

mproved resolution and a lower power consumption
Icome as the result of a miniature neck employed on a

color display tube unveiled by Samsung Display De-
vices, Seoul, Korea. The 15-in. tube reduces the thick-
ness of electron beams by 10 to 30% to improve the
sharpness of the characters displayed on the screen.
One of the main differences in the new models is the use
of an electron gun. While conventional displays use a
non-dynamie gun, the mini-neck displays will take ad-
vantage of a single dynamic gun. The dynamic electron
gun also improves the sharpness at the edges of the
screen. In addition, while conventional displays con-
sume about 75 to 80 W, the new mini-neck design con-
sumes about 65 W. Samsung plans to start shipping the
mini-neck displays later this year, eventually replacing
its existing line of displays. For more information, con-
tact Samsung at (822) 727-3597, or on the Internet at
http:/fwww.sdd.samsung.co.kr. RN

Protocol Lets E-CAD
Users And Vendors Talk

teps are being taken on an international scale to
Sevaluate the feasibility, impact, and advantages of

exchanging electrical information with STEP
AP212. AP212, developed jointly by ProSTEP and
Siemens, is an exchange format or data scheme that
provides the means for E-CAD users to talk to E-CAD
vendors systems. The project, referred to as E1, was
launched at the beginning of the year and involves a
number of users and vendors of E-CAD systems. Some
of the companies involved include DASA, Debis, Del-
phi, Ford, Mentor Graphics, Harness Software,
ProSTEP, and Siemens.

The main thrust of the project is to develop the first
series of processors for physical file exchange that im-
plement the AP212 protocol. Results of this work are
expected to also include a definition of the functionality
of the processors according to the most urgent user re-
quirements, implementation of AP212 technology in in-
dustrial practice, demonstration of the productive data
exchange using AP212 processors, verification that
AP212 fits the user requirements, and recommenda-
tions for further improvement of AP212. It’s antici-
pated that these results will be ready for presentation
at the 1998 Cebit fair.

Running parallel to the E1 project is the Application
Protocol “Electrotechnical Design and Installation”
AP212 standardization effort. This protocol, which rep-
resents the properties of electrical and related equip-
ment, is being standardized as 10303-212. Up to now,
electrical-industry exchange formats typically only al-
lowed the exchange of graphical information in the form

ELECTRONIC DESIGN/ OCTOBER 1, 1997
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TECHNOLOGY

of drawings. AP212 supports the complete functional
logic of electrical and related products, including all of
the associated technical and non-technical data.

More specifically, AP212 represents the following
type of information: general deseription of products and
their structure; connections and nets; deseriptions of
functions; installation cables, wiring, and routing dia-
grams; identification of tools, connections, and signals;
assignment of attributes, properties, and explanations;
documentation and graphical representation; and ver-
sion and configuration management. Thus., it’s expected
to provide both manufacturers and industry suppliers
with important strategic advantages when used as the
basis for information systems within a company

For further information on the AP212 standardiza-
tion effort or the E1 projeect, contact either Dr. Martin
Holland, ProSTEP, at phone: +49 6151 9287 17; e-mail:
holland@prostep.de; or Mentor Graphics at 1 (800) 547-
3000; Web: http://unve.mentorg.com/groups/cabling. ca

Wheels Set In Motion For RTL

Standard Infrastructure

ne of the top ten projects on the EDA Industry
OCouncil’s, San Jose, Calif,, list of priorities involves

synthesis interoperability. By realizing such inter-
operability, synthesis-based designers can produce well-
defined designs with functional characteristics indepen-
dent of a particular synthesis implementation. A project
to address this need, known as the Synthesis Interoper-
ability project, is currently underway. It’s a joint effort
on the part of VHDL International, Santa Clara, Calif.,
and Open Verilog International (OV1), Los Gatos, Calif.

To accomplish the goal of true interoperability, how-
ever, an infrastructure for a common semantic meaning
for the RTL (Register Transfer Level) level of abstrac-
tion must first be in place. With the recent approval of
the VHDL RTL Synthesis Standard Project Authoriza-
tion Request (PAR) by the IEEE New Standards Com-
mittee (NESCOM), the path to that infrastructure is fi-
nally becoming clear.

The VHDL RTL Synthesis standard is based on the
existing 1076, 1164, and 1076.3 IEEE standards. Its
PAR will serve as a standard syntax and semanties for
VHDL RTL synthesis. More specifically, it will define
the subset of the IEEE 1076 standard that’s suitable for
RTL synthesis and semantics for the synthesis domain.
The ultimate goal is to define a syntax and semantics
used by all compliant RTL synthesis tools to achieve
uniform results similar to simulation tools that use the
1076 standard.

In a related development, a strawman proposal for
standardizing the VHDL RTL subset suitable for logic
synthesis was developed under the guidance of VI
(VHDL International), Open Verilog International
(OVI) and the Industry Council Project Technical Advi-

sory Board (IC PTAB) earlier this year. The proposed
standard is now headed toward formal IEEE standard-
ization under the sponsorship of the Design Automa-
tion Standards Committee (DASC). It is part of the
Synthesis Interoperability project that also includes
work in the areas of constraints, directives and libraries
for logic synthesis. A formal standard based on this
work is expected to be available by the end of 1998.

For additional information on this standard or re-
lated efforts, check out the VIUF Fall 1997 Conference,
Washington D.C., October 19-23, 1997. Call (415) 329-
0578, or contact Mahendra Jain of VHDL International,
Santa Clara, Calif., at (408) 492-9806; e-mail:
Jainm@uhdl.org. The VHDL International’s web site
address is: ittp:/fwwne.vhdl.org/vhdl_intl. ca

Component Wavetorm Data
Format Standard Sought

implifying the process of obtaining and analyzing
5component timing-ciagram information has become

of paramount concern for many engineers. To that
end, CFI Inec., Austin, Texas, and members of its Elec-
tronic Component Information Exchange (ECIX) pro-
Ject have begun to develop a standard format for compo-
nent waveform data representation. Members involved
in the effort include Hewlett-Packard, Hitachi, IBM Mi-
croelectronics, Intel, National Semiconductor, Philips
Semiconductors, and Texas Instruments.

At its core, the group hopes to provide a seamless
flow of component information in both computer and
human sensible formats from suppliers to customers by
utilizing the latest media distribution technologies.
Once in place, this standard data format would allow en-
gineers to use any browser currently available with the
guarantee that all of the data coming from the informa-
tion suppliers would be in one format. The benefit is
that because the engineer could download timing-dia-
gram information with a standard web browser, which
could then be viewed and analyzed inside a timing-dia-
gram helper application, a component’s timing could ef-
fectively be considered in the context of a custom de-
sign and/or translated to other waveform formats, such
as Verilog, VHDL, or Spice as simulation test stimulus.

CF1is now soliciting existing representation for-
mats for waveform data through its Request for Tech-
nology (RFT) process. Once in-house, CFI and an in-
dustry panel will review all of the submissions and
decide on the most appropriate selection. A technical
working group will then work on developing any neces-
sary extensions. The final standard proposal will be
submitted to a formal standards body when complete.
For information regarding the submission process,
contact John Teets, program manager CFI, at (512) 342
2244, ext. b7, or check out CFI's web page at
hittp:/lunow.cfi.org. cA

Edited by Roger Engelke
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UC3827

The CAN. Transceiver UC5350

=

Battery Pack Protection with the
ucc3oti

ucss27 I
This flexible cascaded
buck/push-puli PWM
controller is ideal for
multiple output and/
or high voltage, and
high power output
applications. The
need for additional
components and
complex circuitry is
eliminated.

Ucs350 I
Factory network
automation is redefined
with Unitrode’s UC5350
Control Area Network
(C.A.N.) transceiver.
This plug-&-play
network solution saves
money, shortens design
time, increases
production reliability
and reduces downtime.

uce9t l

This two-cell lithium-ion
battery pack protector IC
incorporates an on-chip
series FET switch
reducing manufacturing
costs and increasing
reliability. The UCC3911
safeguards battery cells
against output short
circuits and over/under
voltage conditions.

0.20V at 500mA

0.02V at 50mA ;

ucGed
Negative Low
Droppout
Regulator

Maximum Duty Cycle

100 Frequency In kiz

Power Supply Design Seminar
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uccss '
This BICMOS 0.5A
negative voltage (to
-15V) low dropout
linear regulator with
pulsed short circuit
power limit provides
less than 225uA
quiescent current
consumption allowing
for high efficiency
power conversion.

Uccasor

This BICMOS PWM
controller allows the
user to program the
maximum duty cycle.
The UCC3807 optimizes
magnetics, reduces
transformer primary
and switch current,
decreases power losses,
increases efficiency and
improves reliability.

Design Seminar
Unitrode’s widely
acclaimed Switching
Power Supply Design
Seminars hosted world-
wide, emphasize the prac-
tical aspects of switching
power supplies at an
intermediate technical
level. Check our website
for further details and
registration information.
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from the Interface Technology Leader

Sipex’s SP400 Series Low Power CMOS RS-485 Products
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With the largest selection of single, dual, and multi-protocol serial transceivers in the
industry, call Sipex for information on the latest breakthrough of low power, single 5V
supply RS-485 ICs...
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TECHNOLOGY BREAKTHROUGH

optical amplifiers, fiber-optic net-

works may gain nearly an order of
magnitude in data-carrying capacity.
Researchers at Lucent Technologies,
Holmdel, N.J., have demonstrated a
record-breaking experimental ultra-
wideband optical-fiber amplifier that
can boost lightwave signals carried si-
multaneously over 100 or more chan-
nels, or wavelengths, of light.

With a bandwidth that spans 80 nm
of light, the amplifier has almost seven
times the optical capacity of amplifiers
used in commerecial wavelength-divi-
sion multiplexed (WDM) communica-
| tions systems. WDM allows the trans-
mission of multiple channels of digital
information channels on a single optical
fiber, using several different discrete
bands within the optical spectrum.

While it is revolutionary in its capa-
bilities, the amplifier uses many of the
basic principles now at work in com-
mercial optical amplifiers. It consists of
coils of optical fiber doped with erbium
and other elements. The fiber coils are
“pumped” with energy, using an exter-
nal out-of-band light source (typically
980 nm), and incoming photons from
the optical communications channels
stimulate the fiber to emit photons at
their respective channel wavelengths.

Thanks to their reliability, perfor-
mance, and simplicity, erbium-doped
optical amplifiers (EDFAs) are gaining
acceptance for critical communications
applications, such as repeaters in long-
haul optical networks. One of the first
applications was in submarine cables,
which must run as long as twenty years
‘ without service.As their cost drops and

T hanks to a recent development in

Ultra-Wideband Optical Amplifier Technology
May Increase Fiber Network Capacities Tenfold

performance improves, optical ampli-
fiers are rapidly gaining acceptance in
other sectors of the communications
market. Of course, no emerging tech-
nology is without its share of growing
pains, and optical amplifiers are prov-
ing to be no exception.

Perhaps EDFAs’ most significant
limitation is the physics of optical am-
plification. The principles used in to-
day’s amplifiers only permit them to
have good efficiency and relatively uni-
form amplification characteristics
across a relatively narrow bandwidth,
typically 12 to 20 nm, and perhaps up to
40 nm, with extensive gain equaliza-
tion. Erbium-doped tellurite fibers and
other exotic materials are now being
investigated to see if they can yield bet-
ter wideband performance in ampli-
fiers, but commercially useful products
appear to be many years away.

To solve this problem, the Bell Labs
team developed an amplifier that uses
existing technologies and materials in a
unique way. Their device has a split-
band architecture, with two parallel
amplification paths, each of which has
characteristics optimized for a particu-
lar part in the erbium-gain spectrum.
The demonstrated amplifier is a two-
stage unit that has loops of commer-
cially available silica fiber doped with
erbium and aluminum.

In the first stage, all wavelengths
share a common amplifier (see the fig-
ure). Upon exiting that stage the traffic
is split into two bands using a broad-
band grating and an optical circulator.
C-band (1526-t0-1563 nm) and L-band
(1569-to-1613 nm) traffic then undergo
second-stage amplification in higher-

gain stages whose characteristics are
optimized for that particular frequency
band. This allows each second stage
amplifier to have different lengths of
fiber, pump input levels, and input sig-
nal levels, all techniques used to equal-
ize the fiber’s amplification response at
different wavelengths. A second grat-
ing and circulator is used to recombine
the two bands into a single output fiber
prior to exiting the amplifier.

The optical stimulus pump power for
each stage is 20 dBm (25 dBm for the
second loop of the L-band section).
Bandwidth demonstrated by the ex-
perimental amplifier is three times that
of erbium-doped fluoride amplifiers,
twice that of recently described Bell
Labs experimental erbium-doped silica
fiber amplifiers, and 50% higher than
has been reported for other experimen-
tal dual-band amplifiers.

Networks using the new amplifier
could handle 100 or more optical chan-
nels, spaced at 100 GHz, instead of the
eight or 16 in today’s systems. By em-
ploying a technique known as wave-
length division multiplexing, (WDM)
these 100 channels could share the same
fiber connection between network
nodes, and then be directed towards the
next point in their journey using all-op-
tical switches.

Besides greatly increasing a net-
work’s capacity, the use of all-optical
amplification and switching systems
eliminates the need for electro-optic
conversion, one of the greatest contrib-
utors to signal degradation. Until re-
cently, optical signals had to be ampli-
fied and switched using conventional
electronic circuitry, necessitating their
conversion from photons to electrons
and back again.

The nonlinearities in the detectors,
emitters, and their associated circuitry
used in this dual-conversion process in-

Isolator —{I1+— Fiber reflector
:‘"‘m“"’* —O  Ervium-doped
multplexer (WOM) b

Gain-equalization
filter

—@— Circulator

| amplification before being recombined with the C-band signal at the amplifier output.

Bell Labs’ experimental wideband optical amplifier employs a two-stage, split-band architecture to provide uniform amplification of signais across
an 80-nm frequency range. After a first stage of amplification, the signal is spit into two bands using a circulator. The C-band signal (1526-to-
1563 nm) is equalized and sent through a single gain stage. The L-band portion of the transmission undergoes two additional stages of
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troduced phase and amplitude distor-
tion, along with the inevitable quantum

| noise associated with electronic devices.

TECH BREAKTHROUGH

With the advent of all-optical amplifiers |

| and WDM optical switching techniques, |

fiber networks will enjoy longer dis- |

tances between signal regeneration

nodes. They will also probably find |

ways to use the lower noise floor to
squeeze more data into a single channel.

This experiment is the first step to-
wards creating commerecially available

devices that will enable Internet service ‘

providers, networked data services, and

other communications industries to |

keep ahead of the public’s demand for
bandwidth that's growing at near-expo-

nential rates. According to Lucent offi- |

cials, this new amplifier technology will

affect the architecture of optical net- |

| works by allowing the same piece of

fiber to carry many more channels.

Another advantage of using ultra- |

wideband networks is that it will per-

mit carriers to use wider frequency |

gaps between channels. The greater
separation helps reduce the effects of
interactions that can spill into adjacent
channels. Wider channel separation
also allows network-termination equip-
ment to employ simpler filtering to sort
out multiple data channels, even with
the distortions introduced into the sig-
nals during long-distance fiber runs.
The ultra-broadband optical ampli-

fier was designed and demonstrated by |

Yan Sun, Atul K. Srivastava, James W.
Sulhoff, Chuck Wolf and group leader

John L. Zyskind, of Bell Labs, Crawford |

Hill, N.J. The team also worked with
Jianhui Zhou, of Lucent’s Optical Net-
working/SONET Business Unit, and
Thomas A. Strasser, J. R. Pedrazzani,
Justin B. Judkins, Rolando P. Espindola,
and Ashish M. Vengsarka, of Bell Labs,
Murray Hill, N.J. The Bell Labs re-
search team reported its results in a pa-
per presented on July 23 at the annual

| Topical Meeting on Optical Amplifiers

and Their Applications, sponsored by
the Optical Society of America.
The research project is supported

in part by the Multiwavelength Opti- |

cal NETworking (MONET) program,
which is partially funded by DARPA.

For further information, contact
John Zyskind or Yan Sun at Lucent
Technologies Bell Laboratories, P.O.
Box 400, 791 Holmdel-Keyport Rd.,
Holmdel, NJ 07735; (908) 588-7060.

Lee Goldberg
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TECHNOLOGY BREAKTHROUGH

Personal Biotelemetry Will Assess Soldiers’
'Wounds In The Battlefield Of The Future

S

weight undergarment which moni-
tors your heartbeat, respiration,
metabolism, body movements, and a va-
riety of other critical bio-telemetry fac-

ometime in the relatively near fu- |
ture, you may be able to don a light- |

tors. Intended for use in battlefield and |

other hazardous conditions, it will auto-
matically detect critieal injuries and
pass on data that will alert medies to the
tyvpe of wound you have received, its
severity, and parts of the body that have
been damaged. While this may sound
like science fiction, the technology for
non-invasive biotelemetry is being de-
veloped under a joint project funded in
part by the Defense Logistics Agency,

DARPA, and NRAD, the U.S. Navy’s |

R&D am.

Known as the “Sensate Liners Pro-
Jject For Combat Casualty Care,” the
initial research is to quickly identify and
locate downed soldiers and determine

HIGH-PERFORMANCE NETWORK
TRANSCEIVER SOLUTIONS

the severity of their wounds. The re-
searchers hope that performing elec-
tronically-assisted “remote triage” will
enable medics to locate and treat the
most severely wounded casualties first.
The program’s goal is to significantly re-
duce the high percentage (around 65%)
of soldiers who survive an initial bullet
wound, but bleed to death before they
receive medical attention.

. are those who work in hazardous occu-

+ and police officers. Additionally, applica-

The undergarment in development |

will detect when a soldier has received a
penetrating wound on the battlefield,
and relay enough information back to a
central control point to allow a remote
diagnosis and health assessment to be
performed. As a by-product of this re-
search, it has become apparent that

' many physiological factors can be moni-

tored in the same way, making the tech-
nology potentially useful for many civil-
ian applications. The most obvious

potential beneficiaries of such a spin-off

pations like fire fighters, deep divers,

tions in everyday medicine will probably
arise as the technology matures and
manufacturing costs decline.

The original concept for the liner is to
have a sensor array woven into and em-
broidered onto an inexpensive “smart ’
fabrie” that has an embedded matrix of |
conductive polymer fibers and fiber op- )
tic strands. Inits primary use on the bat- (
tlefield, the garment’s small signal-pro- '
cessing unit is activated only when
struck sharply or punctured.

Once activated, it will use the gar-
ments sensors to collect acoustic and
electrical signals generated as the pro- '

|
|
|
|

Jectile penetrates the body. The signal-
processing unit will collect data from the
undergarment and determine if the im-
pact was sufficient to cause serious in-

Jury. Then, it will pass the data on to a

soldier’s personal information device
(PID), a small, body-mounted 486-class
computer. From there, the PID will
compress and transmit the data back to
headquarters, where further analysis |

makes our transceiver




TECHNOLOGY BREAKTHROUGH

can identify the projectile and its trajec-
tory, as well as assess the wound and
other tissue damage. The P1D also will
transmit the fallen-soldier’s location,
thanks to a built-in GPS system.

Three contracts are underway to de-
velop different portions of the technol-
ogy. The Georgia Institute of Technol-
ogy, Atlanta, is to develop and weave
conductive fibers that will act as a sen-
sor matrix into the liner’s fabric. ILC
Dover, Dover, Del., the manufacturer of
most U.S. spacesuits, will fabricate the
undergarment and embroider a break-
wire system onto it that will detect a
puncture wound. The third contract, un-
dertaken by Mission Research, Foun-
tain Valley, Calif., commissions the firm
to develop the sensors and signal-pro-
cessing algorithms that will actually lo-
cate the impact area, assess the projec-
tile’s trajectory through it, and calculate
the level of injury the soldier sustained.

Many sensors were evaluated by
Mission Research, both active and pas-
sive, and two were selected for their
ruggedness, low cost, and ease of inte-
gration. The first is an impact detector

which will activate the system only
when it determines that an impact or
penetration significant enough to cause
serious injury has occurred.

After triggering, the system will col-
lect around 2 us worth of data from an
array of data-collection sensors spread
across the suit. Each of the 10 data-col-
lection patches is a small cluster of
piezeo-electric sensors which can be
used as a phased-array element. Signals
from these sensors contain real-time
signatures of the direction, speed, and
size of the projectile, as well as the type
of materials it impacts. When combined
with information about its entry point,
spectral analysis and acoustic ranging
will allow the processor to determine
the type of projectile, its velocity, and
trajectory. This will allow expert system
f software to make a detailed assess-
ment of where the fragment has landed
and how much damage has done .

Aside from the grisly aspects of this
technology, many interesting by-prod-
ucts have arisen which may be useful in
peacetime. For example, much of this
technology ean be integrated into bullet-

proof vests and body armor for law-en-
forcement people. Also, initial research
shows that the conductive threads and
optical fibers may make excellent trans-
ducers, capable of monitoring large and
microscopic displacements.

Between monitoring changes in bulk
resistivity and other transmission ehar-
acteristies, it is possible to extract sig-
nals that report precise changes in chest
volume, limb displacement, and other
movements. From this, respiration and
even heartbeat can be extracted. Using
the fiber’s trebo-microphonic character-
istics may enable engineers to actually
monitor heart sounds and blood flow in
various parts of a person’s body. Future
contracts may include research into
even more sophisticated biotelemetry
sensor techniques.

Contact Bob Eisler at Mission Re-
search Corp., 17150 New Hope St., Suite
516, Fountain Valley, CA 92708-4253,;
(714) 754-1300. Or contact Dr. Eric Lind,
NRAD’s Program Manager, at NC-
COSC RDTE, Code D364, San Diego
CA 92152-6320; (619) 553-2671.

Lee Goldberg

SYNERGY

SEMICONDUCTOR




The T1 Framer for
Every Application
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We’ve taken the industry’s first T1 Single-Chip The New Features Menu
Transceiver, the DS2151, and added more Ch
teatures without adding cost. The DS2152 ver-Chy : . r
! : . 'an @ Crystalless Jitter Attenuation: A single
Enhanced Ul Smgle-'Ch!p' Transceiver Condltio '7.8/ Tl lc':yiocl\ SOUrce can now serve up to 25%
‘“rl“m‘“ w !l}? l"l“ the great features of Ny, channels, greatly reducing the board space
the ongnal: itter 9 required and the cost of multiple crystals.
N ‘a\\ess Ji This feature is especially advantageous
@ Incorporates line ' ation in multi-port designs.

elastic stores, and
line monitors in a
small, 100-pin LQFP
package, saving
board space,
component count,
and cost

interfacing, framing, QN v&eﬂ“/
§ @ Hardware Voice Signaling Support:

The DS2152 can move signaling across
the user’s backplane without firmware in-
tervention, which unburdens the host from

handling the real-time voice signaling and
leaves it free to perform other functions.

@ Non-Multiplexed and Multiplexed

Bus Option: Your equipment can directly
connect to an inexpensive 8-bit controller or a
complex 16- or 32-bit host.

@ Handies both long
and short haul lines
so it can be deployed
anywhere within the

network ® Per-Channel Conditioning: The user can

“groom™ each DS0 channel independently as
required, especially useful in Fractional T1
applications and for testing and provisioning
DSO0 channels.

@ T1 FDL Hardware Support: The DS2152 has
a full HDLC controller with 16-byte buffers along
with a complete Bit-Oriented Code (BOC) control-
ler, allowing the host a full second of processing
latency. Even the most heavily loaded host will
have time to handle the real-time needs of the FDL.

Provides same footprint
for T1 (DS2152) and
El (DS2154) de-

vices, allowing

you to move from

the North American

to the European/

Asian market with a
simple chip change

Less Firmware; One Processor
Qfor Multiple Channels Truly the framer for every T1 application, the DS2152
B

has been fully tested to meet all of the latest T1 specifi-
cations. A design kit is available to help you get up and

ut the DS2152 then goes on to add features to increase running quickly.

flexibility with two goals in mind. First, it incorporates
more functions in the hardware, eliminating the expense
and time required for firmware or external hardware de-
velopment. Second, the new chip reduces processor real-
time servicing. One processor can now service multiple
channels, reducing board space consumed and costs for
additional chips.

To receive data sheets and application
notes on the DS2152 Enhanced Single-
Chip T Transceiver, visit our Web site
at http://www.dalsemi.com. Or call us
at (972) 371-4448.

ﬂh DALLAS
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Visit our Web site at http://www.dalsemi.com/
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® Exploring design issues for advanced voltage references

Sub-5-V Voltage Reference Mimics
The Performance Of Buried Zeners

JFET-Based Precision IC Reference Operates At 2.7 1o 15V,
Yet Offers Effective Temperature Stability And Low Noise.

eferences of some kind
R are mandatory for all

measurements, no mat-
ter how simple or accurate
they must be. For instance,
many types of weighing scales
use calibrated springs. Today,
voltage references remain the
unsung heroes of the IC in-
dustry. However, as supply
voltages continue to decrease,
“good” ones get harder and
harder to obtain—read more
expensive—and they often
provide limited performance
in the form of significant noise
on the output signal or a poor
temperature coefficient. Basi- %
cally, they make good temper-
ature sensors and, with a few
circuit modifications, are of-
ten marketed just for that
purpose.

As power-supply rails move
closer to zero in voltage, system and
| IC designers need high-perfor-
| mance voltage references that can
operate off power-supply rails be-
low that of the buried Zener-diode’s
6 V. Ideally, such a device must com-
bine low-power operation with low-
noise and low-drift performance. It
must also offer a linear temperature
coefficient.

On the other hand, the best IC ref-
erences currently available on the
market, buried Zener diodes, need a
power supply rail of at least 6 V for
operation. They also need a current

Frank Goodenough

of at least 1 mA to keep the noise
down to a practical level.

Moreover, practical bandgap ref-
erences that can run off voltages be-
low 5 V are not noted for low-noise
performance. They exhibit consider-
able temperature hysteresis, and
their long-term stability is depen-
dent (among other things) on the ab-
solute value of at least one on-chip
resistor.

Meeting The Need

Therefore, to meet industry and
designer needs, designers at Analog
Devices, Santa Clara, Calif., set out

to create this much-desired
1C reference. They came up
with a new reference archi-
tecture for which they have
applied for a patent.

The reference voltage in
the new architecture is based
on the difference in
the pinch-off volt-
age between two junction
FETs (JFETs), Q1 and Q2
(see the figure). JFETs Q1 and
Q2 are not just two plain-
vanilla devices—JFET Q2 re-
ceives an additional channel
implant step during its fabri-
cation process.

The reference’s designers
§ dubbed the new device the
XFET (eXtra implanted
FET). The ADR229x series
are the first of a large family
of references based on the
new architecture. They operate off
supply rails between 2.7 and 15V
from which they draw just 12 pA.
The ADR290 puts out 2.048 V; the
ADR291 puts out 2.500 V; and the
ADR292 puts out 4.096 V.

To be sure, the bandgap-type
reference has been around for over
30 years. During that time, it has be-
come a high-performance device.
Many organizations (both corporate
and academic) have dedicated a great
deal of design effort in optimizing the
circuit, particularly for devices that
will work off 5 V or lower. However,
these references still lack the preci-

ELECTRONIC DESIGN / OCTOBER 1, 1997
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sion demanded by many of today’s
electronic systems.

No Axe To Grind

Analog Devices designs and mar-
kets IC voltage references, both
bandgap and buried Zener types, so
the XFET can be compared with sev-
eral available bandgap references
without treading on the toes of the
competition, while attempting to
demonstrate their claim of its superi-
ority over a bandgap-type reference
(see the table).

The XFET circuit displays three
major advantages over most
bandgap and Zener references.
Peak-to-peak noise voltage from a
bandgap reference, in the frequency
band between 0.1 and 10 Hz, typi-
cally runs more than 5x that for the
XFET when operating at the same
current. Alternatively, a bandgap
reference must run at more than
100x the supply current required by
the XFET to provide an equivalent
peak-to-peak noise. In addition, the
XFET sports a very flat and linear
| temperature coefficient over the mil-
itary temperature range.

On the other hand, the best
bandgap and Zener references typi-
cally have nonlinear temperature co-
efficients at the temperature ex-
tremes. These nonlinearities are
different from one IC to another, so a
simple ROM/software lookup table
cannot be used to perform tempera-
ture-coefficient correction. A linear
temperature coefficient is vital for
DVM applications. Long-term stabil-
ity represents the third major advan-
tage of the XFET. It runs about 50
times better than that of either a
bandgap or a Zener reference.

The XFET offers a system de-
signer the following advantages:

* Lower noise than either a bandgap
or a Zener reference running at the
same current.

* Lower operating current than a
bandgap or a Zener reference at a
specified level of noise riding on the
dc output.

¢ A flat temperature coefficient over
the military temperature range.

* Long-term stability that’s 50 times
better than that of a bandgap or
Zener reference.

® Thermal hysteresis one-fifth that of

Despite their low

quiescent current (12
uA), these XFETs can

deliver 5 mA to a load
from a low-dropout
pnp output stage.

a comparable bandgap reference.
* An output capacitor is not required
for stability.

Despite their low quiescent cur-
rent (12 pA), these XFETs can de-
liver 5 mA to a load from a low-
dropout pnp-transistor output stage
Broadband noise runs 460 nV/YHz
Preproduction devices exhibit a
thermal hysteresis ranging from 100
to 200 pV recoverable and noncumu-
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lative drift when subjected to a ther-
mal shock of 100 Kelvins. A similar
bandgap reference would show a
shift of over 500 uV.

How It Works

As noted earlier, the core of the
XFET consists of two JFETS, Q1 and
Q2 (see the figure, again). JFET Q2
was given an extra channel implant.
By running both JFETS at the same
drain current, the difference in
pinch-off voltage (Vp) is amplified to
form a highly stable voltage refer-
ence. This difference is about 500 mV
and its negative temperature coeffi-
cient runs 120 ppm/K. Its slope is es-
sentially locked to the dielectric con-
stant of silicon and is accurately
compensated for by adding a correc-
tion term generated in the same fash-
ion as that of the proportional-to-
temperature (PTAT) term used to
compensate bandgap references.
However, the intrinsic temperature
coefficient is one-thirtieth that of a
bandgap. As a result, much less cor-

A COMPARISON OF VARIOUS ANALOG DEVICES IC REFERENCES
? Parameter ADR291* REF192 AD1582 ADsg6®
Reference topology _ Series XFET | Series bandgap | Senes bandgap | Buried Zener
Precision voitage options, V 2500 2500 : 2500 1 5000
Initial accuracy @25°C, +2/43/+6 +2/45/410 +2/NA/420 +2/45/420 ‘
mV maximum ¥ B W L A e
Temperature coefficient, 8/15/25 5/10/25 50/NA/100 2/15/25
PpM/°C maximum (-25 to +85°C) . | RALL
Line regulation @25°C, 100/100/125 4/8/8 25/NA/25 100/100/100
ppm/V maximum 1 |
Load regulation @25°C, 100/100/150 4/8/8 200/NA/200 100/100/100
ppM/A maximum : e o nn e
Load current @25°C, 5 30 +5 +10
mA maximum et e A S |
Noise voltage over 0.1-10 8 25 70 4
Hz, uV p-p typical 3 At S
Wideband noise @1 kHz, 480 - 500 100
nV/VHz, typical g R oL __l
Maximum input voltage 15 18 12 36 |
@l=0mA,V SIS ]
Maximum supply current 12 45 65 3000
@1 =0mA, yA , e ol !
' Mamximum shutdown NA 15 NA NA ‘
|current, A N - e o
| Long-term dfift, 0.2 20 100 15
| PPM/1000 hours typical 3 y : [
| Temperature range, °C 40 lo i’ ?i -40 to +85 ng to +85 | 4010 +85
Package TO-92,50, TSSOP | DIP, SO, TSSOP sot23 | sos |
| Price, top/2nd/3rd grades |$7.50/$3.50/$2.25 |$7.50/$3.60/$2.20 $1 .25/NA/$0.85 36.83184.90/32 95

(100-piece lots) | (100-piece lots) | (100-piece lots) | (100-piece lots) ‘

| $6.06/$2.95/$1.95 | $6.60/$3.17/$1.91| $0.75/NA/$1.05 |$5.78/$4.20/$2.50 |
‘ e SRR _| (1000-piece lots) | | (1000-piece lots) (1000-p|ece lots) | (1000-piece Iots)

Noles NA = not avavlable A = 3-pin package; B has Vo adjust pin; 2nd and third grades are available

in plastic packages.
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NEW! Eiccionics Workbench EDA, the
powerful, fully-featured SPICE-based simulator
specifically developed for today’s busy design
engineer. Simulates any design - analog, digital
and mixed-mode - Electronics Workbench EDA
handles them alll And it's so easy to learn and use
you'll be working productively in 20 minutes.

You'll enjoy click and drag schematic creation
and fast simulation. Virtual instruments and
on-screen waveforms are interactive: change your
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design process.
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ARE COMING !

Some of the best technical
articles from recent issues of
Electronic Design have
been compiled into 8 handy
reference supplements.
These supplement “keepers”
will be useful for your
future design projects.

So, take note,

“the supplements are coming!”

March 3, 1997 Supplement
EMBEDDED SYSTEMS
SOFTWARE & HARDWARE
(Ad Close: 1/22/97)

May 27, 1997 Supplement
DESIGN AUTOMATION
FPGAs & PLDs
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Of 1997
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(Ad Close: 10/22/97)
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ELECTRONIC DESIGN

A Penton Publication

For ad space reservations, contact
your sales representative.
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ence voltage of
500 mV. However, |
JFETs sport sig- |
nificant Vp con-
trol problems that
generally limit |
the tolerance on
the intrinsiec ref-
erence voltage to
within £+15%. The
tolerance limita-
tion in turn man-
dates the need to
use laser trim-
ming for any high- |
volume IC device
manufacturer.

Vour

IpTAT

*Extra channel implant

The tempera-
ture coefficient is
largely that of the

This new precision voltage-reference architecture is based on the
difference in pinch-off voltage between JFETs Q1 and Q2. This design
allows the reference to operate at 2.7 to 5 V yet it offers ultra-stable

temperature and low-noise performance.

rection is needed, which further re-
sults in much lower noise. That’s be-
cause most of a bandgap’s noise is in-
serted in the temperature-
compensation circuitry.

The temperature-correction term
is provided by a current source, .
TAT, Which is positive and propor-
tional to absolute temperature. Com-
pensation of the circuit is governed
by the equation:

Vour = (R1+R2+R3)/R1 AV, +
Iprar R3

On-chip trimming of resistors R1
and R3 set the output voltage.

Details, Details

The basic XFET design relies on
equations similar to those found in
proposed punch-through bipolar ref-
erences and enhancement-mode/de-
pletion-mode MOSFET references.
Control of the basic process has lim-
ited such advanced devices to non-
critical applications or conference pa-
pers. However, the JFET has proved
to be a controllable device in its role
as a reference due to process en-
hancements, such as the implanted
JFET, given Analog Devices’ com-

| plementary bipolar process.

Practical considerations have led
toalow Vpofabout 1 Vand a high Vp
of 1.5V, yielding an intrinsic refer-

dielectric con-
stant, about 110
ppmV/K, plus an ad-
ditional term due
to the difference in
built-in voltage caused by the extra
implant. Thus, the reference voltage J
changes at about -117 ppm/K (8
pp/K) with about 3 ppm/K of curva-
ture. Compensation methods used to
trim the temperature coefficient
have resulted in a final temperature
coefficient of about 3 ppm/K typical,
and & ppm/K maximum, over the full
military operating temperature
range. A second-generation XFET
reference is on the way with an ex-
pected typical temperature coeffi-
cient of just 1 ppm/K. The improved
temperature coefficient has been
achieved by understanding and trim-
ming second-order effects, and by us-
ing data learned from the laser-trim-
ming process.

PRICE AND AVAILABILITY

The ADR290, the ADR291, and the
ADR292 are available now. An XFET refer-
ence putting out 5 V, the ADR 293, will arrive
by year’s end. All four references are avail-
able in TO-92,S0-8, and TSSOP-§ packages.
Three electrical grades also are available for
each reference. In quantities of 1000, pricing
starts at $1.95 each.

Analog Devices Inc. 804 Woburn St.
Wilmington, MA 01887-3462; (800) 26.2-

5643, CIRCLE 525

e

| How VALUABLE CIRCLE

| HIGHLY 526

| MODERATELY 527 |
528]|

| SLIGHTLY
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More Power!

OPA548—easy to use and it packs a peak output of 5A (3A
continuous). 't operates on up to +30V dual supplies or a +60V
single supply. Input common-mode range extends below V-to sim-
plify single supply circuits. It's ready made for driving heavy loads
such as motors, valves, speakers, or as a programmable V/I source.

More Control—OPA548 gives you more control over your high
output current circuitry. Internal current limit and thermal shutdown

Adjustable
Current Limit

protect it from overload. A low power resistor, potentiometer, or a
programming voltage (D/A converter) sets the current limit. A logic
output signa! on the shutdown 1/0 pin tells you if thermal shutdown
has occurred. You can even apply a logic signal to this same pin to
shut down the amplifier, reducing the quiescent current.

OPA548 is available in two power packages: 7-lead DDPAK and
7-lead T0-220. It is priced from $5.45 in 1000s.

Max Vg Peak lgy; Slew Rate Dual FAXLINE# Reader
Products Description V) (A) (V/us) Packages Available  (800) 548-6133 Service #
OPA548  Single Supply, Shutdown 60 5 10 T0-220, DDPAK 11389 80
H(.]|;A547 gingle Supply, Shutdown 60 0.75 6 T0-220, DDPAK 11326 ST i
0PA544. FET-Input 70 2 8 T0-22.0, DDPAK X o 11250 - GT- N
| 0PAS41  HighCurrent, FET-Input 80 9 10 Power Plastic,TO-3 X w0137 8 |
- O0PA512 Very High Current 100 15 4 T0-3 10600 84 )

www.burr-brown.com/Ads/OPA548-Ad.html

Burr-Brown Gorporation

Burr-Brown Corporation ¢

BURR - BROWN?®

P.0. Box 11400 * Tucson, AZ » 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 http://www.burr-brown.com/

Distributors: Anthem: (800) 826-8436 « Digi-Key Corp: (800) 338-4105 » Insight Electronics: (838) 488-4133+ J.L.T. Supply: (800) 246-0000 « Sager Electronics: (800) 724-3780 » SEMAD (Canada): (800) 567-3623
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DESIGN APPLICATION

Exploit Software Flexibility
To Add PC Multimedia Funchons

Don’t Rely On Chips Or Boards To Add New PC
Hardware Functions. Instead, Program Adaptable Multimedia
Engines To Perform An Array Of Processing Tasks.

MARK NOGAKI, Toshiba America Electronic Components Inc., 1060 Rincon Circle, San Jose, CA 95131;

(408) 456-8900.

here’s good news and bad news for
T the PC industry. The good news is
that PCs are booming. Tomorrow’s
PCs will take on a number of roles: 3D
game machines, home-entertainment
systems, computer telephony stations,
network nodes, data-visualization
workstations, 3D-modeling stations,
and Internet stations. The bad news is
that a new board is usually added for
each new function. It’s time to try a
new tactic: software expandability.
These new applications demand a
great deal of additional processing capa-
bilities. While some of this capability
comes from faster, more powerful host
CPUs, most of it will be handled by spe-
cial processing chips on the motherboard
or adjunct function-processing

e Video conferencing

*DVD

* 3D data visualization

® Real-time 3D games

¢ Fax, modems, and networks

Collectively, the multimedia func-
tions require a lot of processing power
(Fig. 1). Today, there’s a separate chip
or engine for each of the functions. A
digital signal processor handles the mo-
dem function, a 2D/3D graphies accel-
erator handles the graphics, and a sepa-
rate audio processor handles the audio.
However, those functions need not be
processed separately. Instead, they all
can be handled by one multimedia en-
gine under control of a host resource

manager that ensures that the process-
ing resources are available as needed.

A Programmable Approach
When you run a new software pro-
gram, you don’t buy a new PC. You sim-
ply load a new software package and
the hardware platform stays the same.
That kind of expansion and flexibility
can be extended to PC hardware func-
tions. Instead of adding a new chip or
board for each new hardware function,
we can use software to program adapt-
able engines—media processors—to
take on the functions. And we can im-
prove those engines, much the way we
have enhanced the X86 architecture to
take on new tasks.
Software programming is

cards. New functions typically
require new peripheral cards,

Multimedia MOPS requirement

typically the way to go for
complex functions that are

such as Sound Blaster, modem,
or graphics-accelerator cards.
Over time, this adds up to a lot
of pe boards.

Even worse, adding cards
is out of sync with the trend
toward PCs as closed boxes,
or managed PCs. These types
of systems are configured at
build time and expanded via
serial buses such as USB and
FireWire.

Most new functions require
that multimedia software/
hardware be added to PCs.

g

These multimedia functions

* 3D graphics
* Computer telephony
* High-quality audio/stereo

>
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Jjust emerging. Programming
provides a flexible base that
can accommodate early
changes and standardization
tweaks. However, when the
function becomes standard-
ized, then a hardwired solu-
tion is usually cost effective.
Graphics functions such as
VGA and MPEG1 have be-
come hardware standards,
and have transmuted into
hardwired chips or cores for
ASIC development.

There are two major prob-
lems with relying on hardwired
solutions. The first is that the
functions eventually become
outmoded. VGA, for example,
is the standard display technol-
ogy for PCs. It relies on a regis-

PRI

¢ Video capture, editing, and
export

1. Multimedia functions require o lot of processmg power. This graph
shows the estimated MOPS needed for some common functions.

ter-based interface that is in-
creasingly emulated by

|
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microPower Op Amps!

-
Low Iy~ ZojA |

Battery Operation  Portable Instruments ® High Density PCBS

OPA336 CMOS Op Amp Family—single, dual and
quad, offers the industry's lowest offset voltage for a CMOS op
amp—125pV. Operating on a mere 20pA per channel, they are
perfect for single supply battery operation from 2.1V to 5.5V.

OPA336 op amps are great for very high impedance circuits
(Ig=10pA max). Input common-mode range extends below the
negative rail and output swing is rail-to-rail.

Single, dual and quad versiens have identical specifications with
package options that include tiny SOT-23, MSOP
and SSOP microPackages. OPA336 gives

you maximum design flexibility in your
tough applications.

OPA336 (single)........... $0.60 in 1000s
O0PA2336 (dual) .......ccocovvinnnens $1.00 in 1000s
OPA4336 (QUA).......oveveeeirierrecreniinnaes $1.90 in 1000s

Burr-Brown Corporation

Burr-Brown Corporation » P.0. Box 11400 « Tucson, AZ 85734-1400 » Call (800) 548-6132 or use FAXL/NE (800) 548-6133 « h

OPA241 Precision Bipolar Op Amp—oiiers
microPower operation with wide power supply voltage range.
Operation spans +2.7V to +36V on a single supply, or +1.35V to
+18V on dual supplies for design flexibility. Input common-mode
range extends below the negative rail and output swing is
rail-to-rail for maximum dynamic range.

OPA241's laser trimmed bipolar input stage provides
p p ge p oﬁng

low offset voltage (2504V max) and drift is only {8 = /
1uV/eC. Industry standard 8-pin DIP and SO-8 e
versions allow this versatile performer to

replace many common op amp types.

OPA24T ... $1.06 in 1000s

For battery operation, singie supply or other microPower
applications, Burr-Brown delivers your best design choices.

www.burr-brown.com/Ads/0PA336-Ad.html

BURR - BROWN?®

tip:/www.burr-brown.com/

Distributors: Anther: (800) 826-8436 « Digi-Key Corp: (800) 3334105 « Insight Blectronics: (888) 4834133 + J.L.T. Supply: (800) 246-9000 + Sager Electronics: (800) 724-3780 + SEMAD (Canada): (800) 567-3623
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TECH INSIGHTS PC MULTIMEDIA ENGINES |

higher-level graphics accelerators. The
second problem with hardwiring is that
| multimedia PC standards continue to
evolve. Hardwiring each standard, and
then carrying it along to new designs
adds size and cost. It also complicates
newer, more sophisticated application
programming interfaces (APIs).
Programmability, on the other hand,
I offers a flexible way to accommodate
new or old functions and standards.
The required standard or function can
be dynamically loaded into the media
processor as needed. Most systems
don't require all possible interfaces to
run. Unfortunately, in a hardwired sys-
tem, the only way to accommodate all
standards is to build them in.
Programmable systems can easily
adopt new standards or incorporate ex-
isting standards’ changes and fixes.
The software approach enables the
multimedia system to load the proper
application mix as needed. For exam-
ple, game applications require 3D
graphics and positional sound place-
ment, but DVD movie players need
MPEG2 and Dolby AC-3.
| A programmable multimedia engine
needs its own real-time kernel. This
I kernel schedules the funetion tasks, in-
terfaces to the host, and monitors sub-
system operation. The engine also re-
quires a level of host-side software to
manage its resources and interface
with the host software (receive multi-
media API calls).
’ Finally, programmability and hard-
wiring are not necessarily mutually ex-
clusive. Key hardwired functions can
supplement the main engine on the
same chip. For example, the Mpact me-
dia processor has both a hardwired mo-
tion-estimation unit and a 3D graphics
engine. These functional units set in-
structions on a cycle-by-cycle basis.

Why Not RISC?

Why not use a high-performance
| RISC chip as a multimedia processor?
Because von Neumann architectures
have evolved to large-scale desktop and
server processing. They are more ap-
propriate than RISC processors for this
application (see “RISC Limitations For
Multimedia Applications,” this page).

Current RISC processors use high
clock rates, deep pipelines, multilevel
caches, and superscalar execution to
raise processing power. Fourth-genera-
tion RISC chips such as Sun’s Ultra-

|

VLW
Instruction : l
oot Instruction 1 2 3 4 n
Instruction decoder/dispatcher ‘
Functional Functional Functional Functional Functional Functional
execution execution execution execution execution execution
unit F1 unit F2 unit F3 unit F4 unit F§ unit Fm
Generally, m>n (more execution units than instructions)

2. The classic VLIW processing model issves multiple instructions per clock cycle. The instructions
are performed concurrently by multiple execution units.

SPARC issue up to four instructions per
cycle. They, along with Intel’s Pentium
11, use of branch prediction and prefetch-
ing extensively to minimize bubbles or
disruptions of the pipeline processing.
But to date, RISC architectures
have not been able to deliver a high
percentage of their superscalar pro-
cessing capability. A superscalar RISC
such as the 604e PowerPC can issue up
to four instructions per pipeline cycle,
but is lucky to sustain an
execution/completion of two instruc-
tions per pipeline cycle. Branches are
the main culprit: they are one-fifth or
one-sixth of the code and can't always
be predicted. Bad guesses can create
pipeline stalls or bubbles. Similarly,

RISC Limitations For Multimedia Apps

e Limited Superscalar Operation: two or fewer instructions executed per

clock eycle.

» Complex Logic: to reduce data conflicts and hardware resource conflicts.

* Design for General Applications: not tuned for regular, iterative multimedia

coding.

* MMX Not Enough: provides multiple field operations on 64-bit registers.
Doesn'’t help with addressing, integration, and loop control.

* Single-Thread Execution Model: can only operate on one thread at a time.
Must context switch for each new thread. Can’t process 3D rending and an-

other application concurrently.

RISC processors tend to use cache as
an input buffer, and when the neces-
sary data or instructions aren't in the
cache, pipeline delays can result. Some
of these delays, such as page faults, can
be expensive.

RISC processors are sophisticated
compute engines able to handle a wide
range of applications. In contrast, multi-
media applications are much more well-
defined. Processing is characterized by
the inputting and massaging/convert-
ing of a stream of display or audio data.
The multimedia programs can't switch
around in the middle of processing a
flow, and still have enough time to han-
dle the process flow. Rather, multime-
dia processing is similar to the inner-

‘
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Single Supply microPOWer
INSTRUMENTATION;AMPLIFIER

Output
Swings
Rail-to-Rail

Input
Range To

Negative

microPower Instrumentation Amplifier Key Specifications
INA122 is a single-supply, microPower instrumentation amplifier o Low Quiescent CUIrent............coceivvvevircnneicciennns 60pA
that operates on only 60pA—an industry first! Its two-op-amp « Wide Supply Range:
design provides excellent performance and is ideal for portable SiNGIE SUPPIY..cvveeenevecrereeeeeserereeensessese 2.2V to 36V
instrumentation, battery operated equipment, industrial sensors, Dual Supol —0.9/+1.3V to £18V
and multi-channel datalacquistiont PPIY oovovveeeee e 9/+1.
s . " B » Common-Mode Range............cccccevererrnnncnees (V=)-0.1v

A smg ¢ powe.r S DS o Low Offset Voltage ..........ccocoverirviincnican, 250pV max
as well as from dual supplies. The input common-mode range )

o Low Offset Drift ......cocooovveiviciiciis 3uVv/°C max

extends to 0.1V below single supply ground. One resistor sets
gain from 5V/V to 10,000V/V. » Low Input Bias Current............ccoovininiinns 25nA max

. » Packages: 8-Pin DIP and SO-8 surface mount
Better than “Build Your Own”
» Priced from $2.35 in 1000s
You need more than single supply ap amps and precision resistors

to make an IA like the INA122! Special input buffers offset the Burr-Brown offers the industry’s most complete selection
input voltages to achieve common-mode range to (and below) the of precision instrumentation and difference amplifiers. Find
negative rail. INA122's precision, fatio-matched resistor network them all at our web site.

offers excellent common-mode rejection at an affordable price

and a minimum of circuit board area. www.burr-brown.com/Ads/INA122-Ad. html

BURR - BROWN?®
Burr-Brown Corporation

Burr-Brown Corporation » P.0. Box 11400 « Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXLINE (800) 548-6133 < http://www.burr-brown.com/
Distributors: Anthem: (800) 826-8436 » Digi-Key Corp: (80G) 338-4105 + Insight Efectronics: (838) 4384133 + J.LT. Supply: (B00) 246-9000 + Sager Electronics: (800) 724-3780 - SEMAD (Canada): (800; 567-3623
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loop processing at the core of most
large programs.

Using a RISC processor to run mul-
timedia functions is like having a race
horse pull a beer wagon. RISC is de-
signed to quickly adapt to and run a
wide range of applications. It’s better
to use a multimedia Clydesdale: an en-
gine that is bred specifically for multi-
media processes, that’s tuned to
process the fixed multimedia data
streams, and that can process different
functions in parallel.

The visual/multimedia [SA exten-
sions like MMX don't transmute RISC
chips into media processors. The MMX
instruction extensions give Pentiums
the ability to perform multiple-field op-
erations in a single instruction using
equivalent 64-bit floating-point regis-
ters. These do the same operation on all
fields as part of the Pentium execution
stream. MMX helps in some pixel and
other field manipulations. It delivers an
8x or 4x speed-up by manipulating
gangs of 8-bit or 16-bit field values. But
the CPU must still do its own looping
and control. And it can still only process
one multimedia data stream at a time.
MMX is not strong enough to turn a
RISC processor into a media processor.

That'’s also true of the PC host CPU,
Pentium or Pentium Pro. These don’t

have the horsepower to handle all the
multimedia processing. The combina-
tion can bring mainstream processing
toawalk, or even a halt. DVD alone can
overload the CPU because it requires
about 2000 millions of operations per
second (MOPS). A 233-MHz Pentium
Pro can do 233 to 466 MOPS for media
processing—not enough.

A VLIW Processing Approach

Like a superscalar RISC processor,
a very-long instruction word (VLIW)
architecture issues multiple instruc-
tions per clock cycle (Fig. 2). It differs
froma RISC architecture in that the in-
struction executions are fixed by the
compiler, and are not scheduled by local
hardware when the data they need is
available. Instead, VLIW processors
hit each clock cycle with parallel in-
structions, all to be issued and executed
concurrently. For VLIW, branch con-
flicts or predictions are primarily han-
dled at compile time by the develop-
ment software.

VLIW processors have had a check-
ered past. A number of companies (in-
cluding Cydrome, Culler, and Multi-
flow) have tried to build on VLIW
technology. None have succeeded. Part
of the reason was that VLIW architec-
tures were a new technology that rep-

Instruction butfer/decoder
VLIW instructions 1
sinctin 1 | 2 §0 - - - - By u || =
Execution Execution Execution Execution Execution Execution
unit 1 unit2 unit 3 iRt nit 23 unit 24 unit 25
Register router

128 by 32 register file

3. Processing is almost hierarchical in Philips’ TriMedia chip architecture. The VLIW
instruction word moves down from the cache to the decoder /dispatcher, which expands the

VLIW word into five instructions.

resented a new incompatible direction
for ISAs and software. The other rea-
son was that the hardware technology,
in particular, silicon densities, were not
available to build cost-effective VLIW
processors.

Today it’s believed that the densities
exist, and that VLIW processing is the
next-generation computer architecture.
Supposedly, Intel and Hewlett-Packard
are jointly developing a new VLIW ar-
chitecture, one that will be the next step
in the X86 ISA evolution. This design,
code-named Merced, is due out within a
year or so. Additionally, Texas Instru-
ments recently released its
TMS320C6xx VLIW DSP, a 200-MHz
VLIW processor with eight 32-bit in-
structions packed into each VLIW word.

A VLIW processor with four in-
structions per word looks very much
like a four-issue superscalar RISC
processor. Both take in a number of in-
structions in parallel for the next cycle.
The VLIW processor takes in four in-
structions in a VLIW word; the super-
scalar RISC processor takes in four or
more instructions in a cache line or par-
tial cache line.

The difference is that the VLIW
processor issues the instruction for di-
rect execution on the next cycle (unless
execution is blocked for all instrue-
tions), while the RISC processor must
determine which instructions are exe-
cutable, and issue those. RISC instruc-
tions may not be executable due to data
dependencies (the data they need is be-
ing used by some other instruction or is
not ready), or resource conflicts (the
register, ALU, or other functional unit
isn’'t available).

Superscalar RISC instruction exe-
cution is very much like a data flow
processor. Instructions are held, pend-
ing the availability of the necessary
data or resources, and then executed.
Most of these CPUs have reservation
stations that hold instructions in front
of the resources (execution units) until
the data and the unit is available to exe-
cute the instruction. Many superscalar
RISC processors allow out-of-order ex-
ecution (instructions executed out of
compiled order) and use a number of
techniques, such as register renaming,
to minimize resource conflicts.

Needless to say, superscalar execu-
tion needs sophisticated, complex logic
to support it. VLIW architectures, on
the other hand, leave that kind of work
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PCM3000—Low Cost, AY Stereo Audio CODEC

PCM3000 is a single chip stereo audio CODEC with single-ended OPA1 34—Superior Sound Quality Op Amp

analog voltage input and output. Fabricated on a 0.6y CMOS process,
PCM3000 is ideal for many cost-sensitive consumer applications
where performance is required. Both the ADC and DAC employ
delta-sigma modulation with 64X oversampting. PCM3000 operates
with left-, right-justified, 1S or DSP data formats. The device can be
controlled with a 3-wire serial interface for special features. An ideal
price/performance solution for surround sound processors, DAT
recorders, and digital mixers. PCM3000 is priced at $7.05 in 1000s.

OPA134 is Burr-Brown’s newest ultra-low distortion, low noise
op amp for high performance audio equipment. OPA134 offers
improved headroom and low THD (0.00008%). The dual version,
OPA2134, has separate circuitry that prevents anomalies when one
op amp is overloaded or short-circuited. Key specs include: 8MHz
GBW, 20V/ps slew rate, and 8nV/vHz voltage noise. OPA134 is priced
at $0.87 in 1000s; OPA2134 at $1.09g 1000s.
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to the compiler. The VLIW
compiler must come up with ex-
ecutable code, a set of instruc-
tions that can be executed in
parallel with no data or re-

792-bit (11 by 72) crossbar

source conflicts. Instruction
conflict must be resolved at the
compiler level for a VLIW ar-
chitecture to work effectively.
One problem that has held
up the adoption of VLIW ma-
chines is having to resolve
branches that are dependent

on dynamic data (the value of
the data is computed on the
spot). Complex programs are

Six write ports 1 B Stage 11 | Motion
daacache | [=E(|SB|[ZE] [ 2 || aw || aw ALY O/ MUL | estimate
wives) (= 2(|ES| =S MY || ooupt | [orowp2 group 3 i
ye SZ(ES|[S| [wrows group 4 et
Six read ports |z |-
). ™

I:I Indicates floating point

hard to compile for efficient
VLIW execution.

4. Toshiba’s Mpact2/6000 media processor employs an enhanced VLIW architecture. The Mpact CPU

Interestingly, multimedia is issues one instruction word per clock cyde. The word contains two instructions, each of which can
an ideal application arena for drive one or more of Mpact’s six ALU groups or functional execution units.

VLIWs. The processing is reg-

ular because it works on flows of input
data, and the processing is very itera-
tive. It’s also predictable. Thus, the
multimedia VLIW processor works on
regular blocks of code on fixed problem
sets with iterative code.

The regularity and VLIW paral-
lelism combine well for high through-
put and execution rates. For example,
Philips’ TriMedia and Toshiba’s
Mpact/3600 and Mpact2/6000 claim
peak instruction execution rates on the
order of 2, 3.8, and 4 billions of opera-
tions per second (BOPS) respectively.
Those execution rates are done with
relatively modest clock rates of 100
MHz for the TriMedia and 62.5 or 125
MHz for the Mpact/3600 or
Mpact2/6000 media processors.

Multimedia VLIWs

The Achilles’ heel of RISC super-
scalar and VLIW processing is instruc-
tion bandwidth. If a CPU issues and ex-
ecutes four instructions each cycle,
then it needs four instructions per cy-
cle. Using 32-bit instructions requires
16 bytes every cycle, or a 4800-
Mbyte/sec bandwidth with a 300-MHz
clock. The good news is that many of
the instructions are available in cache,
but that’s still a pretty hefty bandwidth
to maintain.

The problem only gets worse for
wide-word VLIW architectures. A
200-MHz, 8-instruction-wide VLIW
processor with 32-bit instruction words
needs a 6400-Mbyte/sec (8 bytes by 4
bytes by 200 MHz) bandwidth just to
move instructions for the next cycle. If

those instructions aren’t in cache, or
the program does a lot of dynamie
branching, the VLIW processor’s effi-
ciencies could drop off dramatically.

There are ways to increase the num-
ber of operations other than just in-
creasing the VLIW instruction word
size. Enhanced VLIW processors in-
crease their operations with some sec-
ondary expansion on the instructions
themselves. Therefore, a VLIW
processor with four instructions can ex-
ecute some multiple of four operations
depending on what the addressed func-
tional execution units do. This ap-
proach minimizes the VLIW instruc-
tion bandwidth while increasing
operation throughput.

Philips’ TriMedia VLIW processor
uses an enhanced VLIW architecture
(Fig. 3). This CPU has 27 execution
units and takes in a VLIW word with
five instructions per word. These in-
structions are decoded and shipped to
the individual execution units for paral-
lel execution. The TriMedia compiler
uses advanced techniques to compress
the instruction word, especially no op-
erations (NOPs).

The TriMedia architecture gets
some extra performance boost with
complex execution units. One instruc-
tion may launch muitiple operations in
its addressed execution unit, and these
operations can be pipelined, taking
more than one cycle to execute. As are-
sult, while in a given cycle only five in-
structions are issued, those instruction
can generate more than five opera-
tions. Moreover, operations specified

by previous instructions, such as itera-
tive adds, can still be running, con-
tributing to a much higher throughput
than just five operations per cycle.
Figure 3 shows the Phillips TriMe-
dia architecture. Processing is almost
hierarchical with the VLIW instruc-
tion word moving down from the cache
to the instruction decoder/dispatcher

that expands the VLIW word into five '

instructions. These instructions are
shipped to their addressed execution
unit. The execution units also take in
register values from the CPU’s large
128-register register file. Results are
passed back to the register file.

The CPU minimizes branches by us-
ing “guarded” instructions: the instruc-
tions execute if a given condition is
true. If the condition isn't true then the
instruction doesn't execute, but there
are no branches involved. The test is
embedded in the instruction itself.

Like the TriMedia chip, the Mpact
media processors are enhanced VLIW
processors (Fig. 4). The Mpact CPU is-
sues an instruction word per clock cycle
(at 120 MHz for the Mpact2/6000). This
instruction word has two instructions
in it, each of which can drive one or
more of Mpact’s six ALU groups or
functional execution units.

Typically, Mpact’s function units con-
sist of multiple AL Us and functions. An
instruction to one can result in the same
instruction, such as an ADD function,
being executed by all the AL Us in the
group. These are single-instruction,
multiple-data-paths (SIMD) instruec-
tions. Moreover, Mpact instruetions can
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design. And they’re all available in space-saving,
pin-compatible, 44-pin MQFP packages that
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the 10 MSPS AD9240.

For data sheets via fax, dial AnalogFax® at
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#2137 (AD9241).
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set loop processing in motion, in which a
SUB function is continuously executed
until a vector register counts to zero.
Thus, the latency of that instructionis n
cycles, which is a count in a vector regis-
ter. Therefore, multiple instructions can
be running in parallel with the new in-
structions issued by the CPU.

While the Mpact CPU only issues
two instructions per cycle, up to 48 oper-
ations can be running in parallel. In ef-
fect, Mpact is a VLIW/SIMD architec-
ture. Each instruction can cause 2-to-24
integer/3D operations, including matrix
instructions such as Matrix ADD. Each
instruction generates up to 48 results

per cycle. By employing nonblocking
looping instructions (the CPU continues
to issue instructions to other groups
while the loop runs) multiple operations
can build up and execute in parallel.

Mpact’s design builds around a 792-
bit crossbar that connects the CPU
cache memory to six functional units
(ALU groups). The crossbar supports
11 72-bit word point-to-point transfers
per clock. Each 72-bit instruction word
contains two instructions. The 4-kbyte
data cache is supplemented by a sepa-
rate 2-kbyte instruction cache and 2-
kbyte texture cache.

The ALU groups have multiple exe-
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5. A block diagram of the Philips TriMedia processor shows the VLIW core and the chip’s

other functional blocks. It links to the host through the PCl bus (a). Toshiba’s Mpact2 media
processor links to the host CPU chip set via a 66-MHz, 32-bit PCl bus, or through an AGP

point-to-point connection (b).

cution units or SIMDs (single-instruc-
tion multiple data). They can execute
an instruction in multiple units or cas-
cade operations. Two ALU groups are
hardwired engines. Group 5 is a multi-
level, hardware-motion-estimation en-
gine and Group 6 is a 35-stage 3D ren-
dering engine.

Multimedia Crossroads

A multimedia engine is where all the
multimedia inputs and outputs come
together. Elements include a graphics
bus, video out (TV), video in (camera or
VCR), multichannel audio out (AC 97
signals), peripheral bus audio, tele-
phone line, joystick, and PCI link to the
host chip set. Instead of separate chips
for graphics, audio, and modems, all the
work is all handled by a single media
processor chip.

VLIW processors, like Toshiba’s
Mpact or Philip’s TriMedia, provide a
high-performance processing platform
for a multimedia engine (Figs. 5a and
5b). VLIW processors have the band-
width to handle multiple application
streams, much as a desktop system can
run multiple tasks. In the VLIW world,
the processor bandwidth can be multi-
plexed to serve multiple multimedia
applications, giving the appearance of
parallel execution. Instead of three or
four boards, each with its own special
application hardware and processor,
one multimedia engine can do the job.

Mpact2/6000 deploys two 600-
Mbytes/s RAMBUS channels, each
with 2- to 4-Mbyte RDRAM memory.
It links to the host CPU chip set via a
66-MHz, 32-bit wide PCI bus. This bus
can be used for an AGP point-to-point
connection, but lacks the sideband and |
split transaction features. AGP is In-
tel’s newly defined graphics bus that
builds on PCI, but adds some special
high-throughput features and works as
a point-to-point connection. AGP de-
fines a 2x (dual-edge clocked version) |
that delivers a 533-Mbyte peak band-
width. Intel is now working on a 4x ver- |
sion. Future versions of Mpact will sup- |
port all the AGP features.

Multimedia Software

Media processors are software dri-
ven. Both TriMedia and Mpact include
software. Both solutions include devel-
oped runtime and host-level software
to support the chips. TriMedia supports
user additions, whereby designers can
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code for their TriMedia engines. Philips
supplies a software kit.

Mpact’s software approach is differ-
ent than most chip vendors. It provides
a turnkey software package, Medi-
aware (developed by Chromatic Re-
search), for both the host and multime-
dia engines. Mediaware has an
interesting view of how a multimedia
engine really works. To the host, Medi-
aware is essentially a shell that accepts
MS Direct3D API calls. Those calls are
either handled by the Mediaware Re-
source Manager on the host, or con-
verted to calls and code downloads to
the media processor. Some processing
is done on the host with Mediaware ap-
plication code.

In addition, the Mediaware Re-
source Manager on the host controls the
media processor across the PCI/AGP
bus. It downloads code for execution
and tracks resource usage. The down-
stream multimedia engine runs with its
own real-time kernel, MRK. This ker-
nel brings the Mediaware modules up,
schedules them, and monitors system
operations. The modules include 2D
graphics, 3D graphics, video, fax/mo-
dem, telephone, and videophone.

Programming a media processor-
like Mpact is not child’s play. It’s very
much like programming the early digi-
tal signal processors, using a very cryp-
tic instruction set in which each in-
struction can specify multiple
operations. But designers needn’t
worry. Chromatic provides all the pro-
gramming for the Mpact chip and for
the Resource Manager on the host side
that drives the Mpact chip over the
PCI (or AGP) bus. Programming is at
the application level with API calls to
Microsoft Direct3D. These calls trans-
late into function calls to the Resource
Manager, which either handles the re-
quest locally or transforms it into one
or more requests that are passed down
to the Mpact media processor.

Mark Nogaksi is the director of mar-
keting for Toshiba America Electronic
Components. He received a BSEE and
an MBA from the University of South-
ern California, Los Angeles.
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Tails | build.
Heads | buy.

Tails I build,

USE YOUR HEAD. Buy your subsystems modules well designed and ready to go. You
can select from a complete line of fully interchangeable physical layer (PHY) solutions. With
proven designs incorporating a wide variety of leading LAN transceiver manufacturers, we
can provide you with the right flavor of Fast Ethernet technology. So, rely on Valor Electronics’
advanced integrated subsystems modules. These high value-added solutions are standards
compliant for IEEE802.3u and 802.12 and European Union (EU) CE mark approved for EMI
CISPR-22B requirements.

The buy versus build decision becomes elementary when you look at our entire family of
100BASE physical layer solutions. You'll flip over how Valor saves you design turn times.

It's not a coin toss anymore. The smart money says call Valor.

ﬂ w B = s RVvaon

NORTH AND LATIN AMERICA 9715 Business Park Avenue, San Diego, CA 92131-1642 tel (800) 31Valor fax ¢619) 537-2525
ASIA Room 16A-C, 16th Floor, Mass Resources Development Building, 12-16 Humphrey’s Avenue, Tsim Sha Tsui, Kowloon, Hong Kong
tel 852-2953-1000, fax 852-2953-1333
EUROPE Hetfordshire Business Center, Unit 22 Alexander Road, London, Colney, Hetfordshire, AL2 1)G, UK tel 44-1727-824875 fax 44-1727-824898
Steinstrafle 68, 81667 Miinchen Germany tel 49-89-458-7040 fax 49-89-484-743
Website: www.valorinc.com
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" DESIGN APPLICATION

Validate Image-Processing Device

omplex systems such as image
c processors are increasingly being

designed in VHDL. The first step
in a top-down design is the creation of a
behavioral model that represents a de-
tailed specification of the system. Vali-
dation of this model proves that it pro-
vides the required functionality.
Necessary to the validation of the
VHDL behavioral models such as
those used in the design of image
processors is a proper test environ-
ment. The test environment and the
device under test (DUT) constitute the
complete simulation system, the con-
necting interfaces of which must be
carefully described.
| *(Note: the work described in this
| article was performed while the au-
| thor was at MAZ Hamburg GmbH).

The simulation of a special processor |
model for image-processing applica- |
tions is characterized by an enormous i
amount of image data. For example, !
image processors in the image pre-pro- |
cessing area are switched directly into |
the pixel stream, and the original image E
is visually compared to the processed !
image resulting from the simulation. |
Both images are required in commonly |
used image formats, which means that i
data-handling requirements are E
tremendous. A host processor uses a |
data interface employing a special data- |
transfer protocol to program the DUT, |
and the results are obtainable via the .
data interface. A design suitable for E
test environments must explain the |
modeling of the different data sources. |

The design should meet the follow- |

 Models With A VHDL Test Environment ;

Growing Design Complexity Necessitates Accurate Device Models
And Test Methodologies For Design Verification.

STEFFEN MUELLER, Robert Bosch GmbH*, Corporate R&D, Advanced Development Multimedia, P.O. Box 77 77 77, D-
31132, Hildeshheim, Germany;+49 5121/49 4744; fax +49 5121/49 3190; e-mail: steffen.Mueller@fr.bosch.de.

ing criteria:

o A carefully separated test environ- |
ment and DUT (proper interfaces). \
e A host-processor model calling the
commands (program) from a text file.

¢ Documentation of the performance
by a journal file, on-screen notes, and
messages.

e Modeling the image input/output as
image and camera interfaces.

e Automatically and reasonably check-
ing system signals as much as possible.
¢ One configuration file containing all
important system parameters (clocks,
resets, ete.). ‘

There are ways to make it easier to
handle the test environment. For ex- |
ample, this is possible by preparing a

|
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1. This block diagram accurately depicts architecture of the histogram processor in real fime. The processor also providesin statistical

l characteristics in these windows, which can be controlled by external signals.
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“box of models” that can be reused for
different test environments, and by
creating a simple way to generate the
VHDL top level of the test system con-
taining the DUT and test environment.
Also, by providing models and the con-
nection of all these components (struc-
tural model), dealing with the test envi-

| ronment can be substantially easier.

The practical application of the above<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>