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rship that works.

In todays highly competitive marketplace, it takes more than
technology and tools to meet your ASIC needs. It takes a long-term partner
you can count on. One whos ready to help you turn your hot idea into
an even hotter new product.

At Fujitsu Microelectronics, we believe that the only way we can
achieve our goals is to help vou achieve vours. So weve committed our
technical, financial and human resources to providing vou with the ASIC
technology, tools and trust you need to meet your objectives. From design
support thmu;,h volume production of vour advanced VLSI ICs. The heart
of your new products.

When vou shake hands with Fujitsu, you get more than just a
business deal. You get the industrys most experienced volume producer
of ASIC devices as a working partner.

We become an extension of your ASIC design team, providing
vou with a nationwide network of field application and technical
resource engineers, ready to offer local technical support on both products
and tools.

You also get ASIC sales and marketing support to help you
smooth out all the administrative wrinkles.

Plus coast-to-coast technical resource centers, fully equipped
with easy-to-use design tools. And local training and twenty-four hour
design facilities, so vou can work whenever inspiration strikes.

All supporting the most advanced process and manufacturing
technologies in the industry, mc]udm;,(M()\ ECL, BICMOS and LSTTL.

All of which is structured for the fast design input-to-prototype
turnaround, design security and timely delivery of volume production
vou need to get to market faster.

It all adds up to a partnership that works. Which, after all,
is e\'en_”[hing an ASIC partner should be.

L —
FUJITSU

FUJITSU MICROELECTRONICS. INC
°
Everything an ASIC partner should be.
3545 North First Street, San Jose, CA95134-1804 (408) 922-9000
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When 1t comes
- t0ASICs,
ou need more
' than technology
I that works.




More than a war{<-
station, Zia tech’s
new ZT 1000
provides an
innovative solution
for many levels {Jf
factory automation.

Multi-Talented
The ZT 1000 can operate as a cell controlle;, a low cast PLC, and as a
stand-alone controller. It can perform these tasks simultaneously with
add-in intelligent control processor cards.

Trustworthy
The ZT 1000 is based on the STD Bus, designed for reliability under harsh
industrial conditions.

Compatible
The ZT 1000 runs IBM PC software on Ziatech’s PC-compatible single
board computers, which feature IBM PC DOS and Ziatech's industrial
BIOS in EPROM.

Well-Connected
The ZT 1000 comes with industrial networking options fully supported
by Ziatech.

Ruggedly Handsome
The ZT 1000 is tough enough for the factory floor: Its %2 " anodized front
panel meets NEMA 4/12 standards for protection from watey, dirt, dust
and non-corrosive liguids.

Friendly

The ZT 1000 is designed for easy operation by non-technical personnel.

In Good Company
Ziatech also offers integrated systems for rack-mounting as well as a
wide selection of STD and GPIB board-level products.
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IBM PC DOS is a trademark of International Business Machines

Easy to Get
to Know
For a free ZT 1000 brochure,
including specifications,
configuration guide and price
list, call Ziatech today.
805-541-0488

z(|z1ATECH

CORPORATION

Corporate Headquarters

3433 Roberto Court

San Luis Obispo, California 93401 USA

ITT Telex 4992316  FAX (805) 541-5088
Telephone (805) 541-0488




VF Technology...
The Bright Decision

Futaba, a world leading manufacturer of vacuum fluorescent displays,
offers a wide assortment of display tubes in many sizes and formats. Also,
Futaba offers display modules with all the electronics required to refresh the
display and easily interface with host system.

GRAPHIC DISPLAY

Both front glass phosphor, which provides maximum viewing angle and
uniform surface appearance, and conventional back glass phosphor, with
optimum brightness and software dimming capabilities, are available. All
Futaba graphics modules offer complete drive electronics, bit mapped
control with a DC/DC converter. All active components are surface mounted
onto a single board.

DOT MATRIX MODULES

Utilizing Futaba’s dot matrix displays, a completely intelligent line of “dot
modules” is available. Each includes all drive, power supply and micro-
processor components surface mounted onto a single board. Surface
mounted technology results in higher reliability and allows for a smaller
overall package and lower cost. All dot modules require only a 5V DC power
source and can accept parallel or 8 possible serial baud rates.

GRAPHIC DISPLAYS/MODULES

Futaba Futaba Pixels Brigl_pness Module

Display Module (Row X Char.) (FT-L) Dimensions (in.)
GP1013A  GP1013A02 64X34 200 3.35X2.95X0.7
GP10058  GP1005B03 128X64 400 7.28X3.35X1.77
GP1010B_ GP1010B01 176X16 200 7.32X2.16X1.70
GP1009B  GP1009B03 240X64 200 6.2X2.76X1.57
GP1006B  GP1006B04 256X64 200 9.84X3.35X1.77
GP1002C  GP1002C02 320X240 100* 7.10X6.30X1.60
GP1018A  GP1018A01 400X240 40 7.10X6.30X1.61
GP1004C  GP1004C03 640X400 30 9.65X7.3X1.85
GP1019A  GP1019A03 640X400 35 7.10X6.70X2.56

*Different Versions Available

DOT MATRIX/CHARACTER DISPLAY MODULES

Futaba Futaba Char. Dot Char. Module

Display Module XRow Format Ht. (in.) Dimensions (in.)

16LD03G ~ M16LDO3B  16X1  5X7 0.433 8.90X1.95X.98

16SY03Z  M16SY03B 16X1 14 SEGMENT 0.200 4.92X1.32X.83
ALPHANUMERIC

20SD01Z  M20SDO1  20X1  5X7 0.200 6.3X1.97X.75

20SD42Z  M20SD42  20X1  5X12 0.344 7.1X2.16X.88

40SD02Z  M40SD02  40X1  5X7 0.200 9.45X2.16X.88

40SD42Z  M40SD42  40X1  5X12 0.344 9.45X2.16X.88

202SD03Z  M202SD03  20X2  5X7 0.200 6.7X2.56X.90

402SD04Z  M402SD04 40X2  5X7 0.200 10.43X2.56X.90

MANY OTHER  NEW MODULES

DISPLAYS AVAILABLE SOON

@ FUTABA

Corporation of America
Electronic Components Division

711 E. State Parkway Telephone: (312) 884-1444
Schaumburg, IL 60173 FAX: (312) 884-1635
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Compact, flat panel graphic displays and modules
present clean, sharp images, whether for text or full
graphics application.

2 x 40 character (display)

2x haer mdlo el

Pattern flexibility and pleasing appearance are offered by
Futaba in dot displays and modules.

Futaba also offers a complete catalog of alphanumeric,
segmented displays.

Futaba supports its products with design engineering
and system integration assistance. Call or write today.



If you were stranded on a desert island,
this is the function generator you’d want.

Who knows what impedances
you'd run into, the untrained
personnel you might have. Or
where the nearest calibration lab
would be.

Obviously, you'd need the
most versatile, rugged and easiest

to use function generator available.

The Model 288 programmable
function generator.

It has a 2 mHz to 20 MHz
output, up to 30 Vpp, that can be

© Copyright 1988 Wavetek Corporation

balanced or unbalanced with
selectable impedances from 50 to
600 ohms.

No matter what kind of equip-
ment washed ashore, you'd be set
to test it. With variable symmetry,
synthesized frequency accuracy,
and AM, FM, Sweep and Phase
Lock modes.

You say the manual was lost in
the storm? No problem. Model 288
has dedicated buttons for each
mode, making it very easy to use.

CIRCLE NO 108

No need for a calibration lab,
either. Two built-in AutoCal modes
are standard.

So whether you're stuck on a
desert island, or buried alive in
test projects, you need the Model
288 by your side.

For more information call
(619) 279-2200 today.

Circle 79 for Literature
Circle 80 for Demonstration

WAVETEK:




Two ways to extend the

battery life of portable
test equipment.

Siliconix’ rugged

new silicon-gate

quad analog switches.
Design reduced
power dissipation,
lower leakage and
faster operating
speeds into your
battery operated
systems.

When you're designing portable test equipment, you want to
create a system that is reliable and capable of operating without
frequent battery replacement.

Siliconix’ new low power (<35uW) CMOS quad analog
switches are just what you need to improve system reliability and
operational durability.

These SPST switches are ideal upgrades for DG211 devices for
applications requiring reduced linearity errors and lower noise
levels. Rugged 4000V ESD protection. Easy to design single 12V
operation. Improved dynamic accuracy via reduced charge
injection. And available now in 16-pin DIP and SO packages.

These silicon-gate
PERFORMANCE ~ METAL-GATE  SILICON-GATE performance specifi-

SPECIFICATION  CMOS(DG211) CMOS (D6444)  cations are optimal
ON-Resistance 175Q 850 for sample and hold,
OFF Leakage 5nA 0.5nA data acquisition, ATE
Turn-ON Time 1000ns 250ns and audio switching
Power Dissipation ~ 20.4mW 0.035mW applications.

Don’t wait for a charge. Dial our toll-free hot line now!
Call 1-800-554-5565, Ext. 943 for your DG441/2/4/5 Design Kit
with free sample.

¥ Siliconix
incorporated
2201 Laurelwood Road, Santa Clara, CA 95054 © 1989 Siliconix inc.
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On the cover: Dot-matrix display mod-
ules continue to be popular for a wide
variety of applications. And with manu-
facturers incorporating different tech-
nologies and more and more onboard
intelligence, the devices’ future remains
promising. See pg 108. (Photo courtesy
Stemens)

vera Asp M

SPECIAL REPORT

Dot-matrix display modules 108

Although most of the trade-press coverage of digital displays
has concentrated on design activity involving high-resolution flat-
panel devices, many applications don’t need 25-line X 80-character
capability. For these applications, dot-matrix display modules
suffice.—Tom Ormond, Senior Editor

DESIGN FEATURES

Troubleshooting analog circuits—Part 4 127

Earlier installments of this series have described a good analog
troubleshooter’s mindset, armamentarium of test equipment, and
requisite knowledge of resistors, inductors, and transformers.
Now, ace troubleshooter Pease reveals some of the secrets of an
often-underestimated class of components—capacitors. And much
of what you need to know to troubleshoot capacitor-related prob-
lems is not in any book—it’s not even in data sheets.

—Robert A Pease, National Semiconductor Corp

A simple analysis helps to 147
clarify a DSO’s performance specs

The relationship between a digitizing oscilloscope’s sample rate
and the analog bandwidth of the waveforms it displays is not
always obvious. In today’s world, you need to understand these
concepts.—Robert A White, Hewlett-Packard

Continued on page 7

EDN®ISSN 0012-7515) is published 49 times a year (biweekly with 2 additional issues a month, except for February,
which has 3 additional issues and July and December which have 1 additional issue) by Cahners Publishing Company,
ADivision of Reed Publishing USA, 275 Washington Street, Newton, MA 02158-1630. Terrence M McDermott, President;
Frank Sibley, Electronics/ Computer Group Vice President; Jerry D Neth, Vice President/Publishing Operations;
J J Walsh, Financial Vice President/Magazine Division; Thomas J Dellamaria, Vice President/Production and
Manufacturing. Circulation records are maintained at Cahners Publishing Company, 44 Cook Street, Denver, CO
80206-5800. Telephone: (303) 388-4511. Second-class postage paid at Denver, CO 80206-5800 and additional mail-
ing offices. POSTMASTER: Send address corrections to EDN®at the Denver address. EDN®copyright 1989 by Reed
Publishing USA; Saul Goldweitz, Chairman; Ronald G Segel, President and Chief Executive Officer; Robert L Krakoff,
Executive Vice President; William M Platt, Senior Vice President. Annual subscription rates for nonqualified people:
USA, $105/year; Canada/Mexico, $125/year; Europe air mail, $150/year; all other nations, $150/year for surface mail
and $230/year for air mail. Single copies are available for $10. Please address all subscription mail to Eric Schmierer,
44 Cook Street, Denver, CO 80206-5800.

EDN February 16, 1989



* Trust S+

OS.

Our ASICs wont leave you
out in the woods.

Instead, we'll help you along the path
to higher productivity.

Through high-volume, high-yield
technology, our manufacturing affiliate
Seiko Epson Corp. produces millions
of ASIC devices each month.

S-MOS backs up that production
with a dependable design program that
provides back annotation simulation
and fault grades every chip to help your
designs succeed.

To keep costs low, there are no CPU
simulation charges.

Our full line of ASICs are migratable

from gate arrays into standard cells and
1d to our Compiled Cell Custom
cell-based designs.

Our ASIC solutions span from 513
to 38,550 gates with technologies down
to 1.2 micron (drawn).

To save you time, we can use your
existing arrays as future building blocks. - A

Most ASIC products are available SYST E M S
in plastic quad flat packs, pin grid arrays,
plastic leaded chip carriers, small out- S-MOS Systems, Inc.
line packages and plastic dual-in-line 2460 North Eirst Street
packages. San Jose, CA 95131-1002

So if you're looking for an ASIC
program that will get you out of the
woods, call us.

(408) 922-0200.
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PLCC-to-PGA adapters can provide the
answer to your specific design needs
(pg 63).

EDN magazine
now offers
Express Request,
a convenient way
to retrieve product
information by
phone. See the
Reader Service
Card 1n the front
for details on how
to use this free
service.

Expre55| | |||.
Request

TECHNOLOGY UPDATE
Make C programs more portable 85

It’s now much easier to make your C programs widely portable
to different microprocessors and computers. You can choose from
a number of new compiler families that employ techniques for
enhancing program portability, but you must still program with
care.—Chris Terry, Associate Editor

PLCCs adapt to through-hole use 63

You no longer need to jury-rig plastic leaded chip carriers
(PLCCs) to pe boards for testing or manufacturing purposes. A
number of off-the-shelf alternatives promise to solve PLCC-
mounting problems faster and without causing you aggravation.
—Michael C Markowitz, Associate Editor

Crosspoint-switch ICs 75
enter digital domain

When you hear someone refer to a crosspoint-switch IC these
days, don’t assume that they are speaking about an analog IC.
—Anne Watson Swager, Associate Editor

PRODUCT UPDATE

Debugging tool 89
Wideband ac power sources 90
Data-acquisition board for PC bus 92
PLD design-tool enhancement 94

DESIGN IDEAS

Equations yield hysteresis values 153
Current mirror enhances DAC 153
Buffer prevents metastability 156
Shunt regulator does two jobs 156
Variable-capacitance diode sparks VCO 158

Continued on page 9
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A field-use fiber optic
connector so tough, you could
roll a 5 ton truck over it. A Parallel
Interconnect that allows a gas-tight
interface in 60 seconds flat. A cabling
assembly enabling a single connector
to handle electronic signals, fiber
optics and power supply.

These are but a few
innovations in interconnections
from ITT Cannon. But we couldn’t
have done it without you. Because
success throughout our company
relies on a thorough knowledge
of your company’s environment.

Take strategic partner-
ing, for example. We don't create
a custom solution by shaking your
hand and jotting down a few notes.
When we design-in, we get inside
your environment.

D,

Then there’s Cannon’s
near-zero defect rate. It got that
way, and stays that way, because we
test each product in a carefully
simulated environment.

As for delivery, we built
a dependable system by studying
the needs and scheduling realities
of our customers’ business environ-
ments worldwide.

And Cannon stays price
competitive by always asking the
question, “How will this connector
be used?” Considering the connec-
tor’s ultimate environment has taught
us that keeping quality high ends
up costing our customer less.

So if you'd like a part-
ner who will take the time to learn
about your environment, take a
moment to contact I'TT Cannon
at (714) 261-5300.

Worldwide Headquarters
1851 East Deere Avenue
Post Office Box 35000
Santa Ana, CA 92705-6500

TTT Cannon

An ITT ElectroMechanical Components Worldwide Company
Discover our strengths.
CIRCLE NO 106
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Mentor Graphics
lets you simulate

an 80386-based
motherboard in
only 4.3 minutes.

You're designing a complete 32-bit PC
motherboard. And you’re running out of time.
Your only hope is to bypass the time-con-
suming breadboard phase and debug directly
through simulation. Which means simulating
32 1/0 write cycles that program the board’s

peripheral chips for normal operation —
27942ns of execution time, including a mem-
ory refresh.

So you turn to Mentor Graphics’ QuickSim™
logic simulator and run the design file—21
sheets in all, including an Intel 80386 micro-
processor and 155 other IC packages, each
represented by a SmartModel™ from Logic
Automation, Inc.

The result? Simulation completed in just
4.3 minutes.

Introducing the soft breadboard.
With Mentor Graphics, you have a produc-
tion-proven way to create and debug
systems designs—in software. During
simulation, design schematics can
be displayed, probed, modified,
and resimulated. And to comple-
ment your simulation, QuickPath™
rapidly checks your design for criti-
cal path timing problems. All in a
single, interactive work
environment.
Your debug operations stay
right on your Mentor Graphics
workstation, where engineer-
ing changes are fast, simple
and inexpensive.

Modeling is the key.
Systems simulation
requires a wide range of

SmartModel is a trademark of Logic Automation, Inc.

modeling technologies. And that’s precisely
what we deliver. Like Behavioral Language
Models (BLMs), which transcend basic func-
tionality and deliver features such as automatic
error detection and reporting. And QuickParts}"
which combine maximum speed with mini-
mum memory requirements—and produce
timing behavior identical to the data book.

There’s also our Hardware Modeling
Library,™ which provides modeling for VLSI
parts, including the latest microprocessors.
Plus unparalleled support for ASIC libraries, so
you can include your ASIC directly in your
board simulation.

Once design and analysis is complete, other
Mentor Graphics tools follow your design
through PCB layout, mechanical packaging,
thermal analysis and documentation.

To be continued.

So much for the present. We're already
developing new EDA tools for systems design
that will extend to every dimension of elec-
tronic product development. From high-level
systems descriptions to CASE.

It’s all part of a vision unique to Mentor
Graphics, the leader in electronic design auto-
mation. Let us show you where this vision can
take you.

Call us toll-free for an overview brochure
and the number of your nearest sales office.

Phone 1-800-547-7390

(in Oregon call 284-7357).
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ADB40 Series
ADS840 ADS841 ADS842 ADB843 ADS844
Gain Bandwidth 400MHz 40MHz 80MHz 35M Hz 60t0430MHz
Min Stable Gain 10 Unity 2 Unity Unity
Settling Time 100ns 110ns 100ns 110ns 100ns
(10V Step) 100.01% 100.01% 100.01% 100.01% 100.05%
Slew Rate 400V/ps 300V/us 375V/us 300V/us t0 2,000V/ps
Quiescent
Current (max) 12mA 12mA 14mA 12ZmA 6.5mA
Comments HA2540 50mA min 100mAmin  FET-Input, Current Feedback,
Improved Output Output Replaces FET- 2nV/VHz Noise
Replacement Current Current Input Hybrids at I1kHz

Introducing our AD840 SerieSwith ten
amps —and the start of a revolution. Because now you
can go to just one vendor and get more high speed op
amps with higher precision and lower power than from
anywhere else.

The AD840 Series, which includes high accuracy,
low noise, low cost, FET-input and current-feedback
amps, is the result of amajor breakthrough we've made

not only led to suc
amp a performance leader.

diversi

HE REVOLUTION IN
STARTS Ri

For example, several of the products in the AD840
Series offer gain-bandwidths greater than 400MHz, while
others offer slew rates up to 2,000V/ps. And all AD840
products offer precision at high speeds, with unprece-
dented settling time performance as fast as 100ns to 0.01%

EDN February 16, 1989



Selection Guide
————
ADB40 Series
ADS845 ADB846 AD847 ADB848 AD849
16MHz 4610 600MHz S0MHz 175MHz 750MHz Gain Bandwidth
Unity Unity Unity 5 25 Min Stable Gain
350ns 100ns 120ns 100ns 80ns Settling Time
100.01% 100.01% 100.1% 100.1% 100.1% (10V Step) ‘
|

100V/ps 450V/ps 300V/ps 300V/ps 300V/ps Slew Rate ? '

Quiescent {
12mA 6mA 5.7mA 5.7mA 5.7mA Current (max) ‘ '
FET-Input,  Current Feedback,  Excellent Stable into LowNoise =~ Comments
DrivesCap 751V max Offset FlashADC  anyCapLoad  Pre-Amp
Loads Voltage Buffer

Infact, each ADS40 prodct con

-50%

less power

HIGH SPEED OPAMP
GHT HERE. AM‘

than comparable amps, without sacrificing load drive cur-
rent. Plus all parts operate with = 15Vor =+ 5V supplies.

The high performance doesn’t come at a high cost,

either. You'll find that whether you use the AD840 Series
op amps to bring a new standard of performance to your
designs, or as replacements for industry standards, they’re

all competitively priced.
If you'd like more information on why the AD840
Series makes us the new revolutionary leader in high speed
op amps, call Applications Engineering at (617) 935-5565,
ext. 2628 or 2629. Or write

to Analog Devices, P.O.

Box 9106, Norwood, MA ANALOG
02062-9106. DEVICES

Analog Devices, Inc., One Technology Way, P. 0. Box 9106, Norwood, MA 02062-9106; Headquarters: (617) 329-4700; California: (714) 641-9391, (619) 268-4621, (408) 559-2037;
Colorado: (719) 590-9952; Maryland: (301) 992-1994; Ohio: (614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094; Washington: (206) 251-9550; Austria: (222) 885504;
Belgium: (3) 2371672; Denmark: (2) 845800; France: (1) 4687-34-11; Holland: (1620) 81500; Israel: (052) 911415; Italy: (2) 6883831, (2) 6883832, (2) 6883833; Japan: (3) 263-6826;
Sweden: (8) 282740; Switzerland: (22) 3157 60; United Kingdom: (932) 232222; West Germany: (89) 570050
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e New

Harms Semiconductor
Expandmg our
 oizons n signa
DYOCESSINg and control,

‘ Today, signal processing and control means much more to you than
itdid just a few years ago. Increasingly sophisticated applications are blurring

the boundary between signal processing—both analog and digital—and data
processing. And your future designs are certain to require further integration
of these functions. . For The New Harris Semiconductor—a company
combining the strengths of Harris, GE, RCA and Intersil—signal processing
and control is both our heritage and our future. - We understand the
myriad requirements of designing products for the real world. That's why we
specialize in providing both performance and application oriented solutions to

your design problems. At many levels of integration from discrete semi-
conductors to systems on a chip. - No matter what your signal processing
and control requirements—from DC to microwave frequencies, from low
power consumption to high speed operation, from precision input to high
power/high voltage output—The New Harris Semiconductor has what you
need. With a full range of amplifiers, switches, opto-isolators, discrete power,
smart power, data acquisition, logic, digital signal processing, microprocessors
and microcontrollers. And our expertise in analog and digital lets us put them
both together to meet your most complex system requirements. . In
signal processing and control, The New Harris Semiconductor is what your
vision of the future demands. Today. . For more information and a free
1989 calendar call, toll-free, 1-800-4-HARRIS, Ext. 1989. (In Canada,
1-800-344-2444, Ext. 1989.)

HARRIS RCA GE INTERSIL

What your vision of the future demands. Today
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Chassis-Mount Modular
Power From 50 to 600 Watts!

In single or multiple output applications,
Vicor’s family of chassis-mount, power
building blocks provide flexible and predic-
table solutions to virtually any power
system requirement.

Vicor’s family of chassis-mount, off-line front
ends, combined with the Mega and Master Module
families of chassis-mount DC-DC converters, allow
the power system architect to quickly and predic-
tably customize expandable single or multiple out-
put power systems with output power from watts
to kilowatts. Modular power building blocks get
you up and running in less time, at less cost, while
Vicor’s unprecedented levels of power density and
efficiency result in less wasted space and heat.

Off-Line Front Ends

Chassis-mount front ends are available in out-
put power ratings of 250, 500, and 750 watts and
are designed for direct connection with Vicor’s
Mega Module and Master Module Series of DC/DC
converter modules.

FRONT END SELECTION CHART

OUTPUT POWER
MODEL 250W 500w 750W
VI-FKE6-CUX v
VI-FKE6-CQX v
VI-FKE6-CMX v

OPERATING PARAMETERS (ALL MODELS)
INPUT VOLTAGE (VAC)

NOM Low HIGH TRANSIENT (1 SEC)
110 90 135 150
220 180 270 300

Strappable to provide operation from 90 VAC
to 270 VAC lines, the front ends feature conducted
EMI/RHI filtering to VDE/FCC A & B, 50 msec
holdup, active in-rush limiting and a BUS-OK
status output. An opto-isolated AC-OK output is
provided for advance warning of DC BUS dropout
due to AC line failure.

EDN February 16, 1989

DC/DC Converter Modules

Vicor's Mega Module and Master Module Series of
single and multiple output DC-DC converters provide
the power system designer with a cost effective, high
performance, off-the-shelf solution for applications that
might otherwise require a custom supply. These mod-
ules incorporate standard VI-200 Series converters in
arugged, chassis-mount package.

Single Output

m Single output available from
50 to 200 watts.
25" x4.9 x0.62".

m Single output available from
100 to 400 watts

® Dual outputs from 50 to 200
watts each

m4.9' x4.9" x0.62".

Single, Dual and Triple Outputs

m Single output available from
150 to 600 watts.

® Dual outputs with the first

output from 100 to 400 watts,

and the second output from

50 to 200 watts.

m Triple outputs from 50 to 200
watts each.

m7.3"x4.9 x0.62".

Specify your configuration by picking any com-
bination of Vicor's standard output voltages (5, 12, 15,
24, 48 VDC) at the power levels you need. Vicor does
the rest. If standard output voltages don’t meet your
needs, Vicor can provide semi-custom outputs any-
where in the range of 2 to 100 VDC! For complete
details and applications information, please refer to
the Mega Module and Master Module sections of the
Vicor Product Catalog.

To Receive A Complete Catalog, Including Information
On Vicor Products, Applications And Accessories,
Call Vicor Today At (508) 470-2900, or write to

23 Frontage Road, Andover, MA 01810.

| \"4 [®(®)288 Component Solutions
For Your Power System
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Now, evaluation systems dedicated to
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faster ASIC turnaround.

[ O [orvriis

Finally, a family of testers to cut
ASIC development time...the HP
82000 IC Evaluation Systems.
Choose from high-performance or
low-cost models. Both do prototype
verification and IC characterization.
They give you measures of confi-
dence by making sure ASICs

work right. Or showing you why

if they don't.

Performance you weren’t
getting in verification
systems.

Here’s power to test fast, complex
devices. Up to 200 MHz. 128 K
vector depth. 384 true I/O channels.
And =+ 250 ps accuracy. There’s
flexibility, too. True tester-per-pin
architecture lets you define the
parameters of each pin...
individually.

Simplicity that ATE
systems can’t match.

For fast setups, automatic test gen-
eration taps your EDA databases.
You get characterization of designs
automatically. High-resolution dis-
plays speed analysis. And X Windows
make these the friendliest test
systems ever.

Call 1-800-752-0900, ext. 215G,
today for details on the right model
to speed your ASICs to market.
And ask about HP systems for
parametric process control, mixed-
signal testing and parameter
extraction too.

HEWLETT
PACKARD

CIRCLE NO 118 19
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NOW

SERVING

68030
EMULATION

MicroCASE su pports fhe 68030
‘ with 25 MHz emulation.

Step right  instructions actually execute, and its instrumentation chassis, so
up to the which bus cycles relate to those you can get compiled code to its
MlcrOCASE 68030 instructions. target via Ethernet, VAXNet, SUNNet,

PROBE™ In-Circuit Emulator. The
first, the fastest, the best 68030
support of its kind.

The 68030 PROBE incorporates
the same unique features as our
highly successful 68020 PROBE ™
— the debugging tool chosen by
hardware and software engineers in
a wide variety of leading high tech-
nology equipment manufacturers
world-wide.

Pre-fetch pipeline dequeueing

The 68030 PROBE provides in-
circuit emulation— at speeds up
to 25 MHz. PROBE also features
pre-fetch pipeline dequeueing,

50 it's easy to figure out which

68020 PROBE and 68030 PROBE are trademarks
of the Atron Division of MicroCASE. VAX is a
registered trademark of Digital Equipment
Corporation. IBM is a registered trademark of
International Busircss Machines.

20

And by merely changing the
probe tip, the 68030 PROBE also
supports the 68020.

True source-level debugging

The 68030 PROBE provides
on-line debugging of high-level
language software. Real source
statements are displayed, elimi-
nating lengthy translations from
assembly language to your hlgh
level language.

PROBE uti-
lizes an [BM®

M'c m Saratoga Office Center
== 12950 Saratoga Avenue

==; Saratoga, CA 95070

| AT
i

ATHGN DIVISION

408-253-5933

SCSI or RS-232. Whether you
compile on a PC, a workstation

or VAX;* MicroCASE supports more
object code formats than any
other vendor.

No need to wait any longer. Real-
time emulation and dequeueing
for the 68030 and 68020 are avail-
able now. From the number one
supplier of hardware-assisted soft-
ware debuggers for the 68000 series.
The Atron Division of MicroCASE.

If you'd like more information,
or a short product demonstration,
call us today at 408-253-5933.
Or circle the number on the
reader service card.

EDN February 16, 1989



NEWS BREAKS

EDITED BY JOAN MORROW

CURRENT-LOOP RECEIVER HAS 40V COMMON-MODE INPUT RANGE

Using the monolithic RCV4R0 current-loop receiver IC, you can convert a floating,
4- to R0-mA analog signal to a ground-referenced O to 5V analog signal with an
accuracy of better than 0.1% of full scale. The device, from Burr-Brown (Tucson,
AZ, (60R) 746-1111), accepts signals within a common-mode signal range of =40V
while introducing no more than 1.5V of drop in the signal loop. It also features an
86-dB common-mode rejection rating. Plastic- and ceramic-packaged versions of the
receiver cost $4.50 and $7 (100), respectively.—Steven H Leibson

ENHANCED DRAM-CONTROLLER FAMILY MATES WITH 25-MHz pPs

National Semiconductor Corp (Santa Clara, CA, (408) 721-5943) has boosted the
speed of its DP8420 family of dynamic-RAM controllers and has added features to
the devices. The new devices, designated by an ‘‘A’ suffix, will operate with pPs
running at clock rates as high as 56 MHz, which represents a 25% increase in speed
in comparison with the company’s earlier parts. The dual-ported DP84R2A handles
dynamic RAMS as large as 4M bits, and the single-ported DP8421A and DP8420A
accommodate 1M- and 256k-bit devices, respectively. All three dynamic-RAM control-
lers incorporate address latches, bank-select logic, a programmable wait-state genera-
tor, and a refresh counter.

In addition, the chips support memory interleaving, burst- or nibble-mode dy-
namic-RAM access, and page-or static-column-mode access. The company sells the
DP842RA, DP84R1A, and DP8420A for $23.50, $17.97, and $12.50, respectively.
—Steven H Leibson

6M-WHETSTONES COPROCESSOR ANNOUNCED FOR 68020/68030

The Abacus-3168 numeric coprocessor from Weitek Corp (Sunnyvale, CA, (408)
738-8400), when teamed with a Motorola (Phoenix, AZ) R5-MHz 68030, is expected
to deliver 6M Whetstones (double-precision) and 1.5M-flops Linpack (double-
precision) performance. The coprocessor consists of a full floating-point multiplier,
an ALU, and a divide/square-root unit. Green Hills Software Inc (Glendale, CA) pro-
vides compiler support for the C, Fortran, and Pascal languages.

Although Weitek won’t be offering samples of the IC until July, samples of daugh-
ter boards that are hardware and software compatible with the IC will be available
for shipment in April. The 25-MHz Abacus-3168 daughter boards cost $995 (100).
The vendor expects to price the 5-MHz, 121-pin IC at $499 (2500).—Doug Conner

VHDL TOOLS TO BE INTEGRATED WITHIN A POPULAR EDA SYSTEM

Mentor Graphics (Beaverton, OR, (503) 6R26-7000) has announced an implementa-
tion of IEEE-STD 1076, or the VHSIC hardware description language (VHDL), that
integrates a VHDL analyzer and interactive source-code debugger with the graphical
interface and database of the company’s existing design tools. The product, System
1076, will also feature a graphical editor for architectural design. This complete
design system will permit you to mix VHDL models with other modeling methodolo-
gies in your designs and let you execute VHDL models directly in Mentor’s QuickSim
logic simulator.
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The architectural graphical editor, due in the second release of the software, will
automatically generate code that describes VHDL connectivity when blocks are se-
lected for inclusion in a design. A templating editor will speed the entry and editing
of text. Prices for the System 1076 will start at $24,900, though the ability to run
a compiled VHDL model will be a free enhancement for any of the vendor’s Idea
workstations. The first release of System 1076 is scheduled for the third quarter of
1989; the second release is scheduled for early 1990.—Michael C Markowitz

1M- AND 2M-BIT HYBRID SRAMs AND EEPROMs FIT IN 32-PIN DIPs

Hermetically sealed, 3R-pin DIPs house White Technology Inc’s (Phoenix, AZ, (60)
437-1520) family of 128k X 8-bit and 256k X 8-bit hybrid static RAMs and EEPROMS.
The ceramic DIPs are 0.6 in. wide. The static RAMSs feature 120-nsec access times;
the EEPROMs feature 150-nsec access times. Deliveries of all devices will start in
April. The 128k X 8-bit (WS-128K8-120CM) and the 256k X 8-bit (WS-256K8-120CM)
static RAMs cost $275 and $506 (100), respectively. The 128k X 8-bit, (WE-128K8-
150CM) and R56k X 8-bit (WE-R56K8-150CM) EEPROMS cost $1200 and $2280 (100),
respectively. The “M” suffix on these part numbers denotes military versions of
these devices and a —55 to +125°C operating-temperature range. The company also
offers commercial-temperature (—40 to +85°C) versions of the four devices.
—=Steven H Leibson

8-BIT, 9-TAP FIR FILTER ACHIEVES 40-MHz DATA RATE

The 164243 digital FIR filter from LSI Logic Corp (Milpitas, CA, (408) 433-8000)
operates at 40-MHz data-throughput rates and integrates nine taps, each consisting
of a multiplier and an accumulator. Therefore, it has an aggregate speed of 360
million operations/sec (each operation takes the form ‘“‘a=a*b+c¢’”). Two on-chip
multiplexers allow you to configure the device as a 1-dimensional, 9-tap filter for
signal-processing applications or as a {-dimensional, 3 X 3 filter for image-processing
applications. The device accepts 8-bit data and coefficients in either unsigned or
two’s complement formats, and it has a 20-bit output to prevent loss of precision.
Coefficients enter the device through one 8-bit port, but the tap coefficient registers
are double-buffered, so you can load new coefficients at a leisurely rate and then
activate all of them simultaneously. The 20-, 30-, and 40-MHz versions of the FIR
filter cost $117.80, $247.50, and $272.50 (100), respectively.—Steven H Leibson
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Stay Generations Ahead
in Video/RF 12-Bit ADCs

When it comes to the industry’s
highest performance 12-bit,
10 MSPS converters, TRW 3,@%/\

LSI can keep you out front. 2 )
Whatever your data acquisition
problem, TRW LSI's THC1200

Series provides the solution.

Take the THC1201: It's completely
self-contained, including track/hold
and all timing circuitry. Signal in, data
out, all in a 46-pin hermetic DIP. Standard
+1.0V input range, +15V and

+5V supplies, TTL interface and
synchronous data output make this the
easiest part of your system design.

Really cramped for space? Try the
THC1202. You get the same leading-
edge performance as the THC1201,
but in a 40-pin package that’s 40%
smaller. And, as an extra bonus, you
can dump that - 15V power supply.
And accommodate bipolar or unipolar
input signals. That's not all . . .

If you have signals down in
the mud, our THC1200 is
the solution. It offers a

full scale input range of

+ 167 millivolts. That means
you won't need that extra low-

THC1201

2

noise gain stage. But, the whole
world doesn’t speak sofily, so the
THC1200 has a gain switch that gives
you a +2.5V input range. That's a gain
shift of 15X, extending the dynamic
range by over 23dB.

Need more? Give us a call. We have
many other leading-edge conversion
products on the drawing board. Or
we'll do one just for you.

Even if you have already solved your
12-bit acquisition problem, talk to us.
Remember, we guarantee full-spec
performance. Plus, we can show you
how to save time, space, power and
money — and obtain multiple-source
security without a redesign.

THC1202

THC1200

TRW LSI Products —
Bringing the worlds of

' " Data Acquisition and DSP

together to keep you
generations ahead.

N
27
/
[
Y 0.5MHz/div 50MHz
Analog
Part Input | Package
Number | Range | Style Area | Power
()] (8g.In) | (W)
THC1202 | +1.0 | 40-Pin 25 5
DIP
THC1201 | +1.0 | 46Pin 38 5
DIP
THC1200 | +25 | 46Pin 38 9
and DIP
+0.167

TRW LSI Products Inc.
P.O. Box 2472, La Jolla, CA 92038
619.457.1000

In Europe, phone:

TRW LSI Products Inc.
Munich, 089.7103.115;

Paris, 1.69.82.92.41;

Guildford (UK.), 0483.302364

In the Crient, phone:

Hong Kong, 3.880629;

Tokyo, 3.487.0380; 3.461.5121;
Taipei, 2.751.68506;

Seoul, 2.553.0901;

Singapore, 65.747.6155

Australia, 613.544.8244
pr . o | ¥V ¥V J

' N A 44

TRW LSI Products Inc.
CIRCLE NO 37
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NEWS BREAKS: INTERNATIONAL

COLOR-VIDEO CONTROLLER INTERFACES TO TV SETS OR MONITORS

The IMS-G300 color video controller from Inmos Ltd (Bristol, UK, TLX 444723; in
the US, Colorado Springs, CO, (719) 630-4000) can drive a variety of video displays
ranging from TV sets to high-resolution color monitors. The device, which is pack-
aged in an 84-pin pin-grid array or quad flatpack, incorporates a 256 X 24-bit color
look-up table, a 3R-bit pixel data port, three 8-bit video D/A converters, a programma-
ble video timing generator, and a phase-locked loop. The 32-bit pixel port can operate
as four multiplexed 8-bit ports, which allow the device to access video RAM at
one-quarter the pixel rate. In this mode, the color look-up table allows you to display
R56 colors from a palette of 16 million colors. Alternatively, you can enter 24-bit
pixel data and route it directly to the D/A converters; this scheme enables you to
display all 16 million colors simultaneously.

The on-chip phase-locked loop generates appropriate video clocks from a 6- to 9-MHz
external clock source. The timing generator can free-run or synchronize to an exter-
nal synchronization signal. It can also produce separated or composite synch outputs
and an interlaced or noninterlaced video output. You can program the IMS-G300
with any suitable wP. Engineering samples of the device are available for $175.
Production parts cost $101.14 (1000).—Peter Harold

COMMAND LANGUAGE CONTROLS INTELLIGENT PERIPHERALS

Targeted for use in backplane bus systems, the Clip control language allows you
to control intelligent peripheral boards by using high-level commands. The languasge,
which was developed jointly by Arcom Control Systems Ltd (Cambridge, UK, FAX
0RR3-410457) and British Telecom’s Microprocessor Systems Div (Ipswich, UK, FAX
0473-642824), uses English-language-type commands, which are processed by a resi-
dent interpreter on each peripheral board. The language includes commands that
allow you to interrogate and pass data between a CPU and an intelligent peripheral.
Both companies will provide suitable interpreters with their STE Bus boards. Al-
though the language is currently implemented in STE Bus products, it is suitable
for use in other computer systems. The two companies will retain the copyright,
but the specification will be supplied for a nominal charge (£15) to anyone interested
in using it.—Peter Harold

SPACEWORTHY COMPUTER HAS AUTOMATIC ERROR CORRECTION

Mitsubishi has developed a high-reliability computer for use in outer space, accord-
ing to Japanese news reports. The system can quickly detect and eliminate errors
caused by radiation. The 14.5 X20 X 7.8-cm computer, which consists of three boards
and a power supply, weighs 1.6 kg and consumes only 7W. To harden the computer
against space radiation, the company used a gate array that can withstand as much
as 1 million rads. To achieve automatic error detection and correction, the company
used redundant data circuits, which discard bad data, and connected an additional
error-correction circuit to the memory. The computer can execute 200,000 to 300,000
commmands/sec. The company is currently developing a version that will be able to
execute 1 million commands/sec.—dJoanne De Oliveira
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Real-Time Math.

0 Problem'

The Nicolet 4094C Digital Storage Oscilloscope gives you the maximum
versatility and value with software solutions beyond locked-in front

panel functions.

M Real Time Functions B External Control

Functions such as FFT, MIN/MAX, Summation, Vir-
tual or Exponential Averaging are available with the
4180 and 4570 plug-ins, providing you with live,
real time display of your waveform data.
B PC Software

Nicolet also has four software packages available
which allow you to transfer, display and manipu-
late 4094 data on your PC. There are also over 100
disk-downloadable programs available for the
4094.

For more information, call or write:

Nicolet Test Instrument Division

5225-2 Verona Road, Madison, WI53711 ® 608/273-5008 or 800/356-3090

EDN February 16, 1989

With programs like Waveform BASIC, you can even
create your own custom programs for data manipu-
lation and external control of the 4094C. IEEE
(GPIB) and RS232 interfaces are included for easy
communications with a PC.

Programming Support

Nicolet’s application support can make all the dif-
ference. Our application engineers are a phone call
away and are always ready to help you.

Nicolet

INSTRUMENTS OF DISCOVERY
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rugged plug-in

amplifiers

0.5 10 1000MHZ 1 $13%5...

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that's Mini-Circuits’ new MAN-amplifier series.
The MAN-amplifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same
pc board area as a TO-8 and can take tougher punishment with leads that won't break
off. Models are unconditionally stable and available covering frequency ranges 0.5 to
1000MHz, NF as low as 2.8dB, and power output as high as +15dBm.

Prices start at only $13.95, including screening, thermal shock -55°C to +100C,

fine and gross leak, and burn-in for 96 hours at 100°C under normal operating

voltage and current.

Internally the MAN amplifiers consist of two stages, including coupling capacitors.
A designer’s delight, with all components self-contained. Just connect to a dc
supply voltage and you are ready to go.

The new MAN-amplifiers series...
another Mini-Circuits’ price/performance

breakthrough.
FREQ.
RANGE GAIN MAX. NF DC PWR  PRICE
(MHz) dB OUT/PWRt dB 12V, $ ea
MODEL fitofy min flatnesstt dBm (typ) mA (10-24)
MAN-1 0.5-500 28 10 8 45 60 13.95
MAN-2 0.5-1000 19 1.5 7 6.0 85 1595
MAN-1LN 0.5-500 28 1.0 8 28 60 15.95
OMAN-THLN 10-500 10 08 15 37 70 15.95
*MAN-1AD 5500 16 05 6 72 85 2495
ttMidband 10f_ to fu/z,iO.SdB t1dB Gain Compression ¢ Case Height 0.3 In.

Max input power (no damage)+15dBm; VSWR in/out 1.8:1 max.
*Active Directivity (difference between reverse and forward gain) 30 dB typ.

finding new ways...
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156

CIRCLE NO 44
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1,000 qgty)
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The opportunity for automated, low-cost assembly is a key
benefit of surface-mount technology, but is often wiped out by ’
the high price of surface-mount components. Now, Mini-Circuits offers a new series of
mixers to meet the pricing demands of SMT...only $3.30 in 1,000 quantity ($3.95 ea. in
quantity of 10)...at a cost even lower than most conventionally-packaged mixers.

The SCM-1 spans 1 to 500MHz and the SCM-2 covers 10 to 1,000MHz. Housed in a
rugged, non-hermetic 0.4 by 0.8 by 0.3 in. high (maximum dimensions) plastic/ceramic
package. Spacing between connections is 0.2 in. The mixer is offered with leads
(SCM-L) or without leads (SCM-NL) to meet a wide range of pc board mounting
configurations.

Each SCM is built to meet severe environmental stresses including mechanical shock/
vibration as wel as temperature shock. The operating and temperature storage range is
-55°C to +100°C. Each SCM, designed and built to meet today's demanding reliability
requirements, carries Min-Circuits” exclusive 0.1% AQL guarantee of no rejects on every
order shipped (up to 1,000 pieces).

When you think SMT for low-cost production,
think of Mini-Circuits’ low-cost SCM mixers.

finding new ways
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500

Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156

CIRCLE NO 58

SCM-1L SCM-2L
SPECIFICATIONS SCM-1NL SCM-2NL
(typical) (L=with leads) (NL=no leads)
FREQ. RANGE (MHz)
LO.RF 1-500 10-1000
IF DC-500 5-500
CONVERSION LOSS (dB)
Midband 6.3 dB 6.5 dB
Total Range 7.5dB 8.0 dB
ISOLATION (dB) (L-R)(L-1) (L-R)(L-1)
Low-Band 60 45 45 35
Mid-Band 45 40 35 30
High-Band 40 35 25 20
PRICE $3.30 (1000 qty) $4.15 (1000 qty)
$4.25 (1-9) $5.45 (1-9)
Units are shipped in anti-static plastic
tubes” or “sticks" for automatic insertion
C115REV.B



Tandem’s powerful CMOS gate array logic “We needed con-
NonStop VLX™ com- | designed with Tan- nection technology
puter systems are dem’s own CAD sys- | every bit as sophisti-
packed with pro- tem. When it came to | cated as our VLSI
prietary technology. connecting it all, how- | technology,” says
Including bi-polar and | ever, Tandem chose to | Larry Laurich, V.P. of
rely on inter- | the Transaction Sys-
WE NEEDED CONNECTION connection tems Division at Tan-
TECHNOLOGY AS SOPHISTICATED  specialists: dem. “And Teradyne’s
AS OUR DEVICE TECHNOLOGY.,  'Teradyne High Density Plus™
Connection backplane system
_ ~ Systems. solves many of the
e he o ST THE MODULAR DESIGN OF
HIGH DENSITY PLUS PROVIDES
THE FLEXIBILITY WE NEED.
problems associated

28

High Performance, High Density:
700+ equivalent signal contacts
help Tandem interconnect
advanced VLSI circuitry.

with interconnecting
VLSI. Everything from

& | controlled impedance
B and low inductance

_ to preserve signal

- integrity, to high

contact density

P and solid power

- and ground returns.”
“On top of all that,

Teradyne’s modular

design provides the

EDN February 16, 1989




flexibility we need to
tailor our backplanes
to each application.”
Now, nearly 1,000
backplane systems

The Tandem NonStop VLX™ system.

choice
should be
Teradyne,
too. To find
out how we

later; is Tandem still can help
completely sold on interconnect
Teradyne’s High Den- | your VLSI
sity Plus? “We made | designs, call
the right choice with | us today at
Teradyne. And we (603) 889-
look forward to work- |5156, ext.
ing with 374.
Teradyne WE MADE Or
tomeet THE RIGHT CHOICE. just
future write:
interconnection Teradyne
requirements.” Connection

If you want uncom- | Systems, 44
promising intercon- Simon St.,
nection performance | Nashua, NH
and reliability, your 03060.
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High Density Plus One backplane.

High density modular connectors.

A controlled impedance printed
circuit panel. High current

2 power busing.

vvvvv

f ERADYNE:

Interconnecting problem...and solution.
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ARE YOU ABOUT TO WRITE A BAD CHECK?

TEAR IT UP AND CHECK OUT MAXI/PC INSTEAD. . .JUST $995!

‘““We almost wrote a $3,500 check
for PCB CAD software that couldn’t
compare with MAXI/PC.”

BoB TILDEN, SENIOR ELECTRONIC DESIGNER
Prysics ResearcH GRrour,
NORTHWESTERN UNIVERSITY

How can the world’s largest PCB CAD
vendor offer you so many advanced
capabilities for such an affordable
price. . .MAXI/PC $995? It's simple.

We took proven software from our high-
end workstation systems and designed

v/ v/

Annotation

Capabilities |EE Designer II* | PADS-PCB* |OrCAD* [ MAXI/PC
Hierarchical

Design /

Back

Automatic
Placement

v v

Automatic
Gate & Pin
Swap

v

Automatic
Component
Rename

Data
Migration

NSNS NSN

Price $3,995 $3,600 $1,990

$995

Prices and features are those available at time of publication, 1/89,
*Trademark
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it to run on the PC.

MAXI/ PC is schematic cap-
ture/PCB layout software offer-
ing interactive and automatic
capabilities such as automatic
gate and pin swapping, auto-
matic component rename, and
back annotation to name a few.
With features like these, you'll
be able to tackle the toughest
boards. . .dual in-line and
multilayer designs, as well
as double-sided and surface-
mount designs.

And MAXI/PC is software
you can grow with. Data can
be migrated upward to our mid-
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range PC-based CADSTAR'™ system
and from there to our engineering
workstation-based Visula'™ system.

So, before you make out a bad check,
check out MAXI/PC'’s impressive fea-
tures and unbelievable price. We don't
offer demo disks. We do one better.
Order MAXI/PC today and you get a
full 30-day money-back guarantee if
you're not satisfied.

1-508-692-4900

MAXI/PC

PCB CAD SOFTWARE

RACAL-REDAC

238 Littleton Road, P.O. Box 365
Westford, MA 01886-9984

We accept check/money order, Visa and MasterCard.

CADSTAR and Visula are trademarks of Racal-Redac, Inc.
©Copyright 1989 Racal-Redac, Inc.
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SIGNALS & NOISE

SCSI spec allows
5M-byte/sec transfer rate

Maury Wright’s article on SCSI
host adapters (EDN, September 1,
1988, pg 59) perpetuates a common
myth when it states the maximum
SCSI transfer rates. Maury quotes
the SCSI specification (ANSI docu-
ment X3.131-1986) as setting maxi-
mum transfer-rate limits of 1.5M
bytes/sec in asynchronous mode and
4M bytes/sec in synchronous mode.

In fact, the SCSI specification
never directly sets the transfer
rate, but rather specifies delays
such as setup, hold, and skew. The
55-nsec setup time is the only SCSI
timing specification that limits
asynchronous information transfer,
and cumulative delays equal a mini-
mum of 180 nsec for the synchro-
nous mode. If theory were borne
out in practice, asynchronous mode
would be faster than synchronous
mode!

Transfer rates in working sys-
tems are limited by a host of fac-
tors, but typically, asynchronous
mode is slowed dramatically by the
fourfold effect of cable propagation
delay. In this mode, each byte is
transferred with a 4-edge hand-
shake and waits during the cable
propagation delay each time. The
oft-quoted 1.5M bytes/sec is a pessi-
mistic estimate even for a 6m cable
with today’s protocol controllers.

The maximum synchronous mode
rate that SCSI allows could be cal-
culated from 1/180 nsec, resulting
in about 5.56M bytes/sec, but a
practical maximum is about 5M
bytes/sec, allowing for guard bands
on the 90-nsec assertion and nega-
tion periods specified for the re-
quest and acknowledge signals.

SCSI-2, scheduled to be for-
warded for public review at the De-
cember 1988 ANS X3T9.2 SCSI
Committee meeting, contains Fast
SCSI, a method of doubling the syn-
chronous-mode transfer rates. A
caution, however: This mode has
been tested only with the differen-
tial-transceiver option. You
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shouldn’t expect to obtain these
rates from protocol chips containing
single-ended transceivers—yet.
Jim Schuessler

SCSI Commattee member

National Semiconductor Corp
Santa Clara, CA

Learning English doesn’t
deny foreign heritage

I totally agree with Jon Titus’s
opinion in the editorial “Let’s make
it English” (EDN, October 13,
1988, pg 53). My grandparents im-
migrated to the United States dur-
ing the 1920s and did not know one
word of English. They felt it was
their duty to learn English and to
become active members of the com-
munity. They learned English with
the help of their relatives and
friends, and by reading the local
newspapers. They were very proud
of their heritage and never felt as
though they lost any part of it by
learning to speak English.

Both of my grandparents held re-
spectable jobs. My grandfather re-
tired from the Erie Lackawanna
Railroad after 35 years of service,
and my grandmother worked part-
time as a custodian at Alfred Uni-
versity for many years. When I was
growing up, my grandparents
would tell me stories about their
lives in Germany. My grandmother
would translate old German tales
into English for me, and it was an
experience that I will never forget.
Chuck Faisst ‘

Avon, NY

Foreign competition isn’t
necessarily unfair

Having been raised in a laboratory
where the consensus was that only
HP equipment was good enough for
us, I was very interested to read
that HP was offering a unique sci-
entific/engineering calculator, and I
bought it soon after. Immediately,

Low Cost
8051 Tools

d’ICE-51 $995
This Real-Time ICE is the lowest cost
and smallest sized full speed 8051 in-
circuit emulator. Full access to hard-
ware I/0. Includes all debugging fea-
tures of Sim and dICE below. Fits in
shirt pocket.

diCE-51 €% g495

This reduced-speed in-circuit 8051
debugger provides full access to I/0
but will not run real-time. With the
same user interface features as
Sim8051 below, dICE-51 generates
execution profiles during reduced
speed execution. (CMOS and MIL
also available.)

W
RZ 21 R 81 P2 FF
R3 B8 K7 K1 P1FD (2

e

Sim8051 $395

This software Simulator/debugger
allows ‘no-circuit’, debugging of 8051
code on IBM-PCs. All Cybernetics
8051 debug tools offer multi-window
source code displays, symbolic ac-
cess to data, single key commands,
breakpoints, trace, full speed and
single step execution, execution pro-
filer, and more.

Other 8051 tools include:

Cross Assembler $195

8751 Programmer $195-$345

Debugger Demo Disk $ 39
‘7ﬁ1 S 71 = =
B "™ E

7 Cybernetic Micro Systems
iﬁ Box 3000 e San Gregorio, CA 94074

(415) 726-3000 e Telex: 910-350-5842
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SIGNALS & NOISE

I found that the 128k bytes of mem-
ory praised in the press reviews is
mainly ROM, and only 2k bytes is
available to the user. When you use
the IFTE statement, the stack fills
up so fast that after a limited num-
ber of loops, there is no memory
left. I have not yet found a way to
limit the number of stack levels.
The handbook laconically tells you
to delete programs or expressions
in memory in this case, which is lit-
tle comfort, particularly because no
card reader is available.

In short, I am somewhat disap-
pointed with my 28C, but I was in-
furiated to read in EDN’s January
7, 1988, issue that HP is now offer-
ing a new version of the 28C that
has 32k bytes of user memory. I
must conclude that for my $235 I
have been serving <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>