











































































































































































































































































































COMPONENTS - New Products

FIBER OPTIC SYSTEM
Dual Channel Audio Capability

The SL-2000 is capable of simulta-
neously transmitting broadcast quality
video and two channels of broadcast

1500W SWITCHERS
Mil Style Modular Packaging

These modular, single-output switch-
ing power supplies provide outputs
from 2 to 48V DC with high current
ratings. Up to 1500 W of output pow-
er is available from Model SP4001
commercial units. Military-style pack-
aging contributes to high reliability
and long life. Combined line and load
regulation is 0.25% and efficiency is
at least 70% for all models. Input is
single-phase, 115V or 230V, 57 to 63
Hz line power. All models can oper-
ate at full load over the entire 0 to 71°
temperature range without derating.
Noise, ripple and spikes are less than

100 mV, peak-to-peak. Features in-
clude minimum 30 ms holdup follow-
ing power line outage and the ability
to be operated in parallel. Both DC
output and AC input overvoltage pro-
tection are provided along with soft-
start, remote sensing and bit output.
$1795 in 100+ qty. CEAG Electric
Corp, 1324 Motor Pkwy, Hauppauge,
NY 11788. Write 142

CATV AMPLIFIERS
Improved Dynamic Range

CATYV hybrid return amplifiers in the
5 to 200 MHz frequency range offer
high dynamic range to eliminate criti-
cal fine tuning problems. The CA
4400 Series are designed for mid-split
and high-split systems. They achieve
a substantial improvement in dynamic
range (typically 5 dB), compared with
earlier models, due to the incorpora-
tion of a new-generation transistor.
Three versions are available. The CA
4412 has 13 dB of gain. The CA 4418
and the CA 4422 have 18.5 dB and 22

dB of gain respectively. TRW Semi-
conductors, 14520 Aviation Blvd,
Lawndale, CA 90260. Write 145

quality audio over a single optical fi-
ber. The T-2121/R-2121 audio subcar-
rier module set plugs directly into the
SL-2000 multichannel video/audio
card frame to deliver a second inde-
pendent 20 KHz broadcast quality
audio channel for applications includ-
ing studio-transmitter links, satellite
up/down links and secure video/audio
local networks such as teleconferenc-
ing. Artel Communications Corp, PO
Box 100, W. Side Station, Worcester,
MA 01602. Write 141
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A Smaller Alternative.

Need a quick, easy way to talk to a computer? The silent, solid-state terminal has

Here's a hand-held, fully portable computer  a 40-key, positive click-response keyboard.

terminal that gives instant access to any From its 32-character internal memory it

ASCII transmitting data system with an displays eight bright 16-segment LED

RS232 interface. It's the revolutionary G.R.  characters through a one-line window.

Electronics Pocket Terminal. You may select from two alternate

\ display modes. Entries may be in any for-

mat required, and all memory data can be
edited as desired.
Miniature switches allow selection of these
options e Single or dual stop bits  Parity
bit SET/RESET/EVEN/ODD « 300/110 baud
transmission rates e Control code response
ENABLE/DISABLE.

@ Compact, Lightweight, Fully Portable

® 40 Multi-Function Keys

@ 32-Character Memory

@ Format-Controllable Input & Output

o Memory/Display Editing

® arge Eight-Char. LED Display
Readable from 6 ft. Distance

@ Full 128-Char. ASCIl Transmit/Receive

@ Two Selectable Transmission Rates

9" GR Electronics

1640 Fifth Street, Santa Monica, CA 90401
Phone: (213) 395-4774 «Telex: 652337 (BT Smedley SNM)

Control  SL& : S

Write 47 on Reader Inquiry Card
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FEED-THRU CONTACT

Eliminates Damaging Multilayer PC
Board

The Delta-C section compliant press-
fit feed-thru contact eliminates the
possibility of damaging the plated-

I

UL

thru hole of multilayer PC boards.
The contact can be inserted into a
printed circuit, requiring a finished
hole size of +.003" rather than the

New Products - COMPONENTS

conventional hole size of +.002". Us-
ers include computer, telecommuni-
cations, aerospace and industrial sys-
tem equipment manufacturers.
Contact spacing available are .100,
.125, .150, .156 and .200 centers. The
Alloy 510 contacts are available with
Gold, Gold Selective, Alloy 725 un-
plated, Selective Gold plated or Sol-
der Plate. From 3-2 to 7 cents per
contact depending upon plating.
Methode Electronics Inc, Connector
Div, 7447 W. Wilson Ave, Chicago,
IL 60656. Write 144

UPGRADED 16K STATIC RAM

Maximum Access/Minimum Cycle
Times of 120ns

An upgraded version of the TMS4016
16K static RAM, the TMS4016NL,
has improved design features that al-
low it to offer maximum access/mini-
mum cycle times as fast as 120 ns,
compared to 150 ns for the previous
version. It also has a maximum power
dissipation of only 385 mW compared
to 495 mW for the previous part. Or-
ganized as 2K x 8, the TMS4016NL
features fully static operation and

EPROM/ROM compatibility. The
latter feature gives designers com-
plete flexibility in partitioning system
memory, including the ability to pro-

totype in RAM before switching to
ROM or EPROM. Available in four
performance ranges: 120 ns, 150 ns,
200 ns, and 250 ns maximum access
times and minimum R/W cycle times.
Packaged in a standard 24-pin, 600-
mil-wide plastic package. Operating
temperature is 0 to 70°C. From $9.25
to $15.90 ea. in 100 qty. Texas Instru-
ments Inc, Central Literature Re-
sponse Center (SC-356), PO Box
202129, Dallas, TX 75220. Write 140
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DEC 300

BAUD PRINTERS

LA4-AR EVv/foms oo

EIA, Receive Only

LA34-RA
LA38-GA
LA38-HA
LA38-AA

EIA, KP & Tractor
EIA, KP, Tractor & Stand
EIA, KP, Forms & Tractor

CASH PRICES @ INSTOCK
IMMEDIATE DELIVERY

E AT:
]

’—_— CALL SONJA OR LAURI
(614) 889-0810

SCHERER’S

MINI COMPUTER MART

Dublin, Ohio 43017
BRAND NEW*WARRANTY*ATD

6145 Dolan Place

Write 52 on Reader Inquiry Card
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$ 875
850
1,000
1,100
1,150

DEC Compatible
controllers

DEC MODEL 861

models

filter

POWER CONTROLLERS

MPD 115 Series of

* Interchangeable with

* 12 outlets—8 switched
4 unswitched (direct)
* 115 VAC and 230 VAC

* Up to 30 Amp capacity
« High performance EMI

MDP 117

MPD 115

MPD 208/416
Series of VAX
3 PHASE Power
Controllers

« DEC 869 Compatible

« MPD 208 90 Amps

* MPD 416 45 AmMps
(Not Shown Above)

MPD 110 Series of
372" rack mount
AC Power Controllers
* Low Price
* 10 outlets—8 switched
(remote option),
2 unswitched (direct)
* 115 VAC and 230 VAC
models
* 15 Amp capacity
* High performance EMI

filter
ALSO

VAX Power Supply Power Regulators Equipment Enclosure

H 7100 Equivalent
Fully Documented

\ MARWAY PROCUCTS INC. )

H 744 Equivalent
H 7441 Equivalent

* VAX Expansion Cabinet
* H 960 Equivalent

POWER PRODUCTS FOR COMPUTERS

2421 South Birch Street, Santa Ana, CA 92707 (714) 549-0623

Write 56 on Reader Inquiry Card
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Auto-ranging Pareliel High Density

Microprocessor Software And Vendors.
Published twice a year, the software data
is organized by general type of software
package with the package identified by the
wP upon which it will operate, then by the
manufacturer’s titles. Includes resident,
cross system, systems support and applica-
tion programs. Pre-publication discount of
20% off the July 1982 price of $120.

D.A.TA, Inc. Write 256

Auto-Ranging Parallel Digital Recorder.
Described is the SE9000HD auto-ranging
parallel high density digital recorder/re-
producer. The heart of the system is a new
recording format which extends both ends
of the data-rate spectrum. A 3 position-
modulation (3PM) coding scheme permits
data to be packed at densities up to 45
Kbpi. The low frequency limit is reduced
to less than 10 Kbps (per track). 10 pp.

EMI Technology Write 257

Data Communications/Telecommunica-
tions. Halcyon’s entire selection of data
communications and telecommunications
equipment is illustrated in this 6 pp. Prod-
uct Catalog Summary. With full-color
photographs of each instrument, the cata-
log provides an overview of their three
product lines.

Halcyon Communications Write 259

Optoelectronics Designers Handbook.
Describes over 50 applications for detec-
tors ranging from single element diodes to
the more advanced 2048 arrays. The first
10 chapters cover a basic review of optics
and light measurement; manufacturing
technology; and essential operating photo-
diode characteristics such as sensitivity
and noise. Included are graphs, charts,
tables, and descriptive circuit and logic
diagrams. 150 pp, $12.95.

Integrated Photomatrix Write 260

Absolute And Incremental Encoders.
This 6 pp. Optical Encoder Catalog lists
the RA Series of Absolute and the RI Se-
ries of Incremental Rotary Optical Shaft
Angle Encoders. A handy Resolution
Equivalents chart offers Binary and Deci-
mal data, and all encoders shown are
available with many options for special ap-
plications.

ltek MSD Write 261

Add-In Memories. Included are memories
for Multibus, EXORciser and LSI-11 uP
systems. Key features of the memory
boards are listed under each type. Param-
eters include cycle time, access time, stor-
age capacity, power monitoring, and write
protect control. Catalog, 6 pp.

Micro Memory Write 263

New Literature

Linear Voltage Regulators. This 16 pp.
application note provides detailed design
information on a wide variety of voltage
reference circuits and regulators. In total, -
18 circuits are discussed with schematics,
brief descriptions, and performance data.
Circuits include bandgap voltage refer-
ences, Zener diode references, series and
shunt regulators, and positive and nega-
tive regulators.

Interdesign Write 262

Molding Compounds. The physical,
molding and performance characteristics
of diallyl phthalate (DAP) and phenolic
molding compounds are described. These
thermoset plastics are used in automotive,
electronic and electrical applications. The
brochure examines the mechanical proper-
ties of the compounds, lists typical phys-
ical properties in chart form and shows the
results of creep testing on several thermo-
set and thermoplastic materials. 8 pp.

Rogers Write 264

Telecommunications Networks and
Equipment. Covering current trends in
hardcopy message transmission, the bro-
chure contains brief overviews on the rev-
olution in message communications and its
causes, how communication networks
evolve, advantages and problems inherent
in different types of networks and the evo-
lution of electronic mail. It also details
considerations in selecting telecommunica-
tions equipment. 12 pp.

Sidereal Write 265

Reed Relay Handbook. Contains techni-
cal information including: how a reed re-
lay works, applying dry reed relays, apply-
ing mercury-wetted reed relays, testing
procedures, definitions of relay terms, and
physical and electrical characteristics for
all standard Sigma reed relay products.
Handbook ES152.

Sigma Instruments Write 266

Semipack Thyristor/Diode Modules. Se-
mipack power modules, for use in control-
ling electric motors (from 1 to 200 hp) and
other power applications are covered. In-
cludes a wide variety of electrical, me-
chanical and thermal specifications and
data. Circuit diagrams, dimension draw-
ings, definitions, fuse recommendations,
snubber networks, application notes and
38-pages of ratings curves are also includ-
ed. Catalog, 66 pp.

Semikron International Write 267

Matrix Boards. This product brochure
provides detailed information on matrix
boards and their applications. Featured
are three different size boards: .250, 4mm
and .100” centers. Also shown are single,
two layer and multi-deck construction.
Matrix boards programming is applicable
to puP projects as well as test equipment,
machine controls, and signal monitoring.

Sealectro Write 268
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New Literature

o Reap the benefits of
automated machinery’

. testing and avoid
expensive mistakes.

| TestMaster

Automated Machinery Testing. This 24
pp. booklet discusses the adverse effects
of common system design compromises.
Emphasis is placed on achieving a valid
approach based on a thorough under-
standing of the test objectives,the nature
of machinery signals and the measurement
system characteristics.

S. Himmelstein Write 269

6000A Memory Tester. The 6 pp. bro-
chure refers to the tester in general terms,
then lists features and specifications in de-
tail. Applications and options are listed
along with information on user training
and the company warranty. Architecture
is illlustrated in a block diagram while a
line drawing and photographs show how
the elements combine to produce a mem-
ory tester.

TestMaster Write 271

Process Products. The product digest
describes process analytical and control in-
strumentation, air and water quality pro-
ducts, exhaust analysis instruments and
systems, and automotive test instruments.
It highlights product features and refer-
ences available literature describing in de-
tail each product model. Bulletin 4210A,
16 pp.

Beckman Instruments Write 273

OP AMPS And Data Converters. This
272 pp. manual presents applications
hints, selection guides and full specs for
Teledyne Philbrick’s line of modular and
microcircuit signal conditioning products.
[t details the performance and usage of a
large selection of devices including wide-
band and power operational amplifiers; A/
D and D/A converters; logarithmic, in-
strumentation and sample/hold amplifiers.
Teledyne Philbrick Write 272

Switching Power Supplies. This 4 pp.
brochure lists 26 different units. They in-
clude single, dual and triple output vol-
tages from 5,12,15 and up to 24 volts DC.
Power output ranges are from 15 W up to
100 W. The entire line is designed espe-
cially for mini/micro -computer
applications.

Calex Mfg. Write 286

AC Line Regulators. An introductory
page discusses power line problems and
various solutions. Through use of sync sol-
id state switching technology, Deltron
Line Regulators control under and over
voltages and brownouts and protect criti-
cal electronic equipment from power fluc-
tuations. Bulletin 141, 6 pp.

Deltron Write 276

RS CABX

‘%éap
Wiline %
Regulators
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Is Error Detection/Correction Needed
In 64K RAM Board Designs?

This month, the opinion page is handed over to several representatives of leading semiconductor and
board level manufacturers to express their thoughts on the role of EDC in memory board design.
Here’s what they said:

Future Memory Designs Will All Incorporate EDAC

by Warren K. Miller
Advanced Micro Devices, Sunnyvale, CA

The engineering decision to use Error Detection and Correction
(EDAC) circuitry, like all engineering decisions, should be made on
the basis of a cost versus benefit analysis.

The cost analysis is quite straightforward. EDAC circuitry will
add 19% to the memory chip cost in a 32-bit system and a couple of
hundred dollars in overhead circuitry (two Am2960’s and eight
Am2961’s, again for a 32-bit system). The other main cost associat-
ed with EDAC is reflected in the increase in memory access time,
about 60ns for a 32-bit error detect.

The benefits of EDAC circuitry vary dramatically from applica-
M& tion to application. In some cases, EDAC allows a manufacturer to
— specify a mean time between failure (MTBF) superior to the compe-
tition. This alone may be worth the cost in some cases. A more dramatic case would be in an air
traffic control system or a nuclear power plant. The cost of the memory error in these systems is
incalculable. The increased reliability offered by EDAC circuitry is well worth the slight increase in
memory cost.

As VLSI EDAC chips like the Am2960 reach production maturity, the cost of adding EDAC to a
memory system will decline even more. At that point, the benefits of increased reliability will swamp
the slight cost of EDAC. Thus, virtually every memory design will incorporate EDAC in the near future.

ECC Shouldn’t Be Automatic For 64K RAM Systems

by Joe Altnether
Intel Corp., Aloha, OR

ECC should not be automatically designed into a system simply be-
cause it contains 64K RAMs. Because the incorporation of ECC
costs approximately 40% more in dollars and 25% in system perfor-
mance, the designer must evaluate the cost of an error against the
cost of adding ECC. Error costs are usually high enough to justify
ECC in systems that would jeopardize life, finances or system re-
pairability. Whereas, ECC in a video game CRT refresh, for exam-
ple, offers no advantage.

Not all applications are as well defined as the previous examples
and ECC usage is not a simple decision. System reliability (MTBF)
goals must be established and used as the deciding factor. Typically,
a one year MTBF is sufficient for most applications. As MTBF is
inversely proportional to the number of RAMs used and the RAM failure rate, memory intensive
systems should incorporate ECC only to satisfty MTBF goals. Conversely, smaller memory systems
cannot bear the cost and performance burden of ECC and the challenge for the designer is to obtain
his MTBF goals without ECC circuitry. Recognizing that soft errors are the dominant failure mecha-
nism, the designer must select a 64K RAM with a low soft error rate (SER) to preclude the use of
ECC.
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The criteria for selection is the method used by the manufacturer to achieve a low SER. The best
method is to design soft error immunity inherently into the RAM. Intel chose precisely this tech-
nique, that is, to build a 64K RAM without a die coat but with cell capacitance 1.7 times larger than
previous 64K RAMs. Consequently the SER is reduced to less than .1%/1KHr, therefore significant-
ly increasing the system MTBF. As a result, many small system designs using this 64K RAM do not
require ECC.

ECC Relies On Application, Not Memory Size

by Dick Brunner
Motorola Semiconductor, Austin, TX

There are some who like to use a rule of thumb number, such as any
memory over Y4+ Mbyte should require error correction. However,
the decision to employ error detection and correction with 64K
RAM board designs should primarily depend on the application and
not necessarily the size of the memory.

As an example, let’s look at the memory requirements for high
resolution video graphics. For this application an occasional data bit
error would not impact the operation of the system or the overall
integrity of the screen display.

On the other hand, applications such as numerical control for
milling machines, telecommunications, and data base storage for
banks would require very reliable memory. Even in some of these
applications, the reliability of 64K RAM components are improving such that it may not be essential
to have error correction.

Of course, the question of reliability of a RAM component has become more complex with the
susceptibility of high density RAMs to alpha induced soft failure. However, in the past couple of
years much has been done to reduce the susceptibility of these components to alpha’s. In fact, the
reliability of 64K RAMs are as good if not better than presently manufactured 16K RAM parts. With
comparable reliability of 16K RAMs, an upgraded redesign with 64K RAMs for the same size mem-
ory should result in a memory system four times more reliable, for the memory components only.

With this kind of reliability improvement it may be possible to upgrade a 16K memory board de-
sign with error correction to a 64K design without error correction.

Remember error correction not only requires additional memory and logic, but will also result in
reduction of data throughput because of the longer cycles. Since error correction is costly not only in
dollars but also performance, it should be used in applications where reliability is essential.

RAM Error Rate Dictates EDAC Use

by Peter Barratt
NEC Electronics, Natick, MA

The use of EDAC (error detection and correction) circuitry is dic-
tated by the required error rate of the RAM board. Since the NEC
uPD4164C exhibits projected soft error rate of less than 80 FITS
(.008%/1K device hours), and the hard error rate is equal to or bet-
ter than that for 16K’s, there should be a four fold improvement in
the error rate for a system using 64K’s over a similar capacity design
based on 16K’s. By virtue of the reduction in RAM chip count, of
course, if one uses a 64K RAM with a significantly worse soft error
rate than the corresponding 16K, EDAC may well be called for to
provide acceptable system performance. Also, this analysis does not
take errors due to backplane noise, etc, into account.

If you didn’t use EDAC on your 16K designs, and your system
requirements haven’t changed, don’t bother for your 64K system
and use a chip with a low soft error rate.
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GUARANTEED PROTECTION CONSTANT VOLTAGE TRANSFORMERS
FOR LINE VOLTAGE REGULATION,

» Transients CONDITIONING AND PURIFICATION.
Noise Mini Computers Numerical Control Systems
BII'OWﬂ OUtS * Large Computers Communication Systems

' Line SurgeS * Micro Processors Programmable Controllers
Other Line Disturbances * Other Sensitive Electronic Equipment

And other products to prevent (— In The United States )
costly malfunctions and downtime Call Toll Free
from input-power disturbances: 1-800-521-4792
Series 500 - Line Voltage Regulators
Series 600 - Max-E-Isolation Transformers CONTROLLED
Series 700 - Line Voltage Conditioners POWER
Series 900 - Electronic Line Voltage COMPANY
Regulators 1955 Stephenson Highway
Troy, Michigan 48084
L 313-528-3700 7

Write 2 on Reader Inquiry Card




Dolch.

advanced logic analysis

32 to 64 Channels plus Mnemonics.

Trace it all—fast—and disassemble your
code into Mnemonics. When you have a
sophisticated job to do, don’t get bogged
down in machine code. The Dolch LAM
3250 logic analyzer gives you the channels
you need to trace data, address. port and
control lines. And Dolch makes sure you'll
be able to handle future needs with channel
expansion to48 or even 64 channels.

Hook up fast, too. Dolch personality
probes clip right over your CPU chips so
you don’t waste valuable time connecting
dozens of individual hooks on IC pins.

And the probe takes care of clock, timing
and signal interfacing so you don’t have to
worry about signal conditions.

Store your setups. The Dolch LAM 3250
lets you hold setups in a nonvolatile mem-
ory. Six files of menu and display config-
urations can be stored for up to three
months without power. You don’t have to
reprogram every time you power up.

Don’t settle for less than Dolch. The
LAM 3250 is truly a universal logic ana-
lyzer with recording speeds of up to 50
MHz, sophisticated sequential triggering,

multilevel clocking, and 1 K-deep source
and reference memories.

See a demonstration. You'll appreciate the
difference in Dolch. For details on the LAM
3250, or any of our other trouble-shooting
tools, write: Dolch Logic Instruments, Inc.,
230 Devcon Drive, San Jose, CA 95112. Or
call toll free: (800) 538-7506; in California
call (408) 998-5730.

DO CH

LOGIC INSTRUMENTS

For Demonstrations, Write 4 on Reader Inquiry Card
For More Information, Write 14 on Reader Inquiry Card




